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PREFACE 
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Corne l l ,  and I owe him much f o r  h i s  guidance.  I am g r a t e f u l  f o r  t h e  o p p o r t u n i t i e s  
he  opened U P  by sending me o u t  as Graduate  Research A s s i s t a n t  f o r  t h e  nLanguage 
V a r i a t i o n  and L i m i t s  t o  Communicationtt p r o j e c t  o f  which he  is  p r i n c i p a l  
I n v e s t i g a t o r .  

I would a l s o  l i k e  t o  thank t h e  people  who gave t e c h n i c a l  suppor t  f o r  t h e  
microcomputers I used i n  t h e  r e s e a r c h .  W i l l i a m  Hemsath o f  t h e  Psychology Department 
a t  Corne l l  designed and b u i l t  t h e  o r i g i n a l  microcomputer which I used on t h e  f i e l d .  
Ramond Howell and o t h e r s  o f  t h e  J u n g l e  Avia t ion  and Radio S e r v i c e  implemented a 
l a t e r  v e r s i o n  o f  t h e  machine which I used t o  produce t h i s  manuscr ip t .  

Seve ra l  f r i e n d s  w i l l i n g l y  o f f e r e d  t h e i r  time and knowledge t o  h e l p  me i n  a r e a s  
which were un fami l i a r  t o  me, p a r t i c u l a r l y  Gene Chase and Michael Wheeler,  who helped 
wi th  s t a t i s t i c a l  and mathematical  problems which were beyond t h e  r e a c h  of  my 
t r a i n i n g  as a l i n g u i s t .  Raymond Gordon, a f e l l o w  s t u d e n t  i n  l i n g u i s t i c s ,  h a s  been a 
cons t an t  f r i e n d  throughout  my y e a r s  a t  Corne l l  and h a s  he lped  me many times by 
t a l k i n g  through t h e  problems I encountered i n  r e s e a r c h  and w r i t i n g .  

My wife, Linda,  helped me i n  immeasurable ways. She se rved  i n  o u r  p r o j e c t  a s  
my a s s i s t a n t  i n  t h e  f i e l d  r e s e a r c h  and a s  p r o j e c t  s e c r e t a r y  a f t e r  o u r  r e t u r n  from 
t h e  f i e l d .  T h i s  means t h a t  s h e  handled a l l  t h e  t yp ing  o f  t h e  o r i g i n a l  manuscript  
and a l l  t h e  machine e d i t i n g  of  subsequent  d r a f t s ,  a s  w e l l  a s  r ead ing  eve ry th ing  and 
o f f e r i n g  comments. 

F i n a l l y  t h e r e  are t h e  many people who helped t o  make t h e  r e s e a r c h  i n  t h e  f i e l d  
a succes s .  I am indebted  t o  Kar l  F r a n k l i n ,  Bruce Hooley, and Richard Loving o f  t h e  
Summer I n s t i t u t e  o f  L i n g u i s t i c s  i n  Papua New Guinea f o r  making t h e  arrangements  f o r  
me t o  conduct a workshop a t  t h e i r  f i e l d  headqua r t e r s  i n  December o f  1976. From t h a t  
workshop r e s u l t e d  a volume o f  papers  (Loving and Simons 1977) and many i n s i g h t s  
which guided t h e  r e s e a r c h  i n  t h e  Solomon I s l a n d s  t h e  fo l lowing  yea r .  I n  t h e  Solomon 
I s l a n d s  I am indebted  t o  Hugh P a i a ,  Permanent S e c r e t a r y  t o  t h e  M i n i s t e r  o f  Educat ion 
and C u l t u r a l  Affairs, f o r  making t h e  arrangements  wi th  l o c a l  government c o u n c i l s  t o  
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CHAPTER ONE 

INTRODUCTION 

Language v a r i a t i o n  l i m i t s  communication. For  t h i s  r ea son ,  language v a r i a t i o n  
is  a  v i t a l  concern t o  educa to r s ,  government o f f i c i a l s ,  b r o a d c a s t e r s ,  p u b l i s h e r s ,  
writers, m i s s i o n a r i e s  -- t o  anyone who h a s  a  message t o  communicate. Many o f  t h e  
developing n a t i o n s  o f  t h e  world f a c e  t h e  c h a l l e n g e  o f  t r y i n g  t o  communicate wi th  a  
m u l t i l i n g u a l  popula t ion ,  a  popula t ion  which may i n c l u d e  well over  a  hundred d i a l e c t s  
o r  languages.  Even among n a t i o n s  where a  s i n g l e  n a t i o n a l  language is f i r m l y  
e s t a b l i s h e d ,  g r o s s  d i a l e c t  v a r i a t i o n s  o f  t h e  n a t i o n a l  language and pockets  o f  
minor i ty  languages s t i l l  e x i s t .  

it may n o t  be  thought f e a s i b l e  f o r  a  coun t ry  t o  i n i t i a t e  p r o j e c t s  such a s  mass 
communication, b i l i n g u a l  educa t ion ,  o r  ve rnacu la r  l i t e r a t u r e  p roduc t ion  i n  every  one 
o f  i ts languages and d i a l e c t s .  On t h e  o t h e r  hand, i f  t h a t  coun t ry  wishes t o  reach  
a l l  of  i t s  c i t i z e n s ,  it  must c a r r y  out  i ts  programs i n  languages  t h a t  a r e  both  
understood and accepted by a l l  groups concerned. The urgent  need t h e n ,  i s  f o r  a  way 
t o  determine which s p e c i f i c  d i a l e c t  o r  d i a l e c t s  a r e  t h e  most u s e f u l  i n  r each ing  a  
g iven  popula t ion .  Th i s  t h e s i s  deve lops  s t r a t e g i e s  f o r  unders tanding  how language 
v a r i a t i o n  l i m i t s  communication and f o r  d e v i s i n g  s o l u t i o n s  which w i l l  h e l p  overcome 
t h e s e  l i m i t s  t o  comnunication. 

1.1 An overview 

Chapter 2 d e a l s  w i th  g a t h e r i n g  t h e  fundamental d a t a  f o r  a  s tudy  o f  language 
v a r i a t i o n  and limits t o  communication. It addres ses  t h e  q u e s t i o n  o f  how t o  measure 
communication. It can be  measured by d e v i s i n g  t e s t s  which a l low t h e  i n v e s t i g a t o r  t o  
observe how well one group unders tands  t h e  speech o f  ano the r .  F i r s t  I d e s c r i b e  i n  
some d e t a i l  a  method of t e s t i n g  unders tanding  which I used i n  f i e l d  s t u d i e s  i n  t h e  
Solomon I s l a n d s .  Then I b r i e f l y  review a  number o f  methods which o t h e r  
i n v e s t i g a t o r s  have used. F i n a l l y  I propose a  taxonomy o f  i n t e l l i g i b i l i t y  t e s t i n g  
methods. My conclus ion  i s  t h a t  no one method of t e s t i n g  i n t e l l i g i b i l i t y  i s  
i n h e r e n t l y  b e t t e r  than  ano the r ;  r a t h e r  t h e  cho ice  o f  a  method depends on t h e  
p a r t i c u l a r  s i t u a t i o n .  The r e s u l t i n g  d i s c u s s i o n  should s e r v e  a s  a  gu ide  t o  t h e  
p rospec t ive  f i e l d  i n v e s t i g a t o r  f o r  h e l p i n g  s e l e c t  a  method o f  measuring 
communication which is b e s t  s u i t e d  t o  h i s  g o a l s  and t h e  c a p a b i l i t i e s  o f  t h e  people 
among whom he w i l l  do t h e  t e s t i n g .  

F o r t u n a t e l y ,  communicating wi th  eve ry  c i t i z e n  i n  a  p a r t i c u l a r  r eg ion  does n o t  
u s u a l l y  r e q u i r e  t h a t  a  ve rnacu la r  language program be i n i t i a t e d  i n  each one o f  i ts 
d i a l e c t s .  Chapter 3 t e l l s  how t h e  d a t a  ga thered  by t h e  methods o f  Chapter 2 can be 
analyzed t o  determine how many ve rnacu la r  language programs a r e  needed i n  an a r e a  
and where t h o s e  programs should be cen te red .  A major  d e t e r r e n t  t o  ve rnacu la r  
language programs is t h e  h igh  c o s t  of s e t t i n g  them up and keeping them going.  The 
techniques  presented  i n  Chapter 3 f i n d  t h e  l e a s t  c o s t l y  s o l u t i o n s . t o  e s t a b l i s h i n g  
ve rnacu la r  language programs i n  an a r e a  by f i n d i n g  groupings  o f  t h e  d i a l e c t s  which 
minimize t h e  number of  language programs r equ i r ed  wh i l e  a t  t h e  same t ime 
guarantee ing  t h a t  a l l  c i t i z e n s  w i l l  adequate ly  understand t h e  language of  a t  l e a s t  



one o f  t h e  programs. 

Chapters 4 ,  5 ,  and 6 form a u n i t  on t h e  t o p i c  o f  e x p l a i n i n g  communication. The 
methods f o r  measuring c o m u n i c a t i o n  d i scussed  i n  Chapter  2 t e l l  u s  o n l y  whether o r  
no t  communication can t a k e  p l a c e  and t o  what e x t e n t .  The methods f o r  f i n d i n g  
c e n t e r s  o f  communication i n  Chapter 3 a l l o w  u s  t o  t a k e  advantage o f  measured 
p a t t e r n s  o f  communication i n  f i n d i n g  t h e  l e a s t  c o s t l y  s o l u t i o n s  t o  communicating 
wi th  a l l  t h e  c i t i z e n s  o f  a  r e g i o n .  However, n e i t h e r  method e x p l a i n s  why t h e r e  i s  
communication a t  a l l  o r  why t h e  p a t t e r n s  o f  communication should be what t h e y  a r e .  
By unders tanding why p a t t e r n s  o f  communication a r e  what t h e y  a r e ,  and n o t  j u s t  what 
they  a r e ,  i t  is p o s s i b l e  t o  make b e t t e r  p r o p o s a l s  about  language p lann ing  i n  an 
a r e a .  Furthermore,  by unders tand ing  t h e  f a c t o r s  which c o n t r i b u t e  t o  i n t e l l i g i b i l i t y  
i n  a n  a r e a ,  i t  is  p o s s i b l e  t o  e s t i m a t e  i n t e l l i g i b i l i t y  r e l a t i o n s  which it is n o t  
f e a s i b l e  t o  measure. 

The approach t o  e x p l a i n i n g  communication i s  one o f  b u i l d i n g  models.  Chapter  4 
c o n c e n t r a t e s  on  t h e  s u b j e c t  o f  modeling i t se l f .  A f t e r  a  d i s c u s s i o n  o f  t h e  meaning 
and advantages o f  modeling, a b a s i c  model f o r  e x p l a i n i n g  communication is proposed.  
The model s u g g e s t s  t h a t  t h e  amount o f  unders tand ing  between d i a l e c t s  depends on two 
f a c t o r s :  t h e  l i n g u i s t i c  s i m i l a r i t y  between d i a l e c t s  and t h e  s o c i a l  r e l a t i o n s h i p s  
between them. 

In  Chapter 5 t h e  f a c t o r  o f  l i n g u i s t i c  s i m i l a r i t y  i s  cons idered  i n  d e t a i l .  
Af te r  a  g e n e r a l  d i s c u s s i o n  o f  v a r i o u s  a s p e c t s  of l i n g u i s t i c  s i m i l a r i t y  and how t h e y  
can be  measured, d a t a  from t e n  d i f f e r e n t  f i e l d  s t u d i e s  a r e  ana lyzed  t o  e x p l o r e  t h e  
r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y .  A s  a  c o n c l u s i o n ,  a  
g e n e r a l  model f o r  express ing  t h i s  r e l a t i o n s h i p  i s  proposed.  

I n  Chapter 6 t h e  second f a c t o r  o f  t h e  model, s o c i a l  r e l a t i o n s ,  is  cons idered  i n  
d e t a i l .  F i r s t  t h e  r o l e  o f  s o c i a l  r e l a t i o n s  i n  e x p l a i n i n g  communication and ways o f  
measuring s o c i a l  r e l a t i o n s  a r e  d i s c u s s e d .  Then d a t a  from t h e  i s l a n d  o f  S a n t a  Cruz,  
Solomon I s l a n d s ,  a r e  cons idered .  A more comprehensive model which embraces s o c i a l  
r e l a t i o n s h i p s  as w e l l  a s  l i n g u i s t i c  ones  is  used t o  e x p l a i n  communication between 
d i a l e c t s  on t h e  i s l a n d .  The p r e d i c t i o n s  d e r i v e d  from t h i s  model a r e  o v e r  90% 
a c c u r a t e .  
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1.2 Some d e f i n i t i o n s :  i n t e l l i g i b i l i t y  and d i a l e c t  

Before proceeding w i t h  t h e  t e x t ,  two te rms  need t o  be d e f i n e d :  i n t e l l i g i b i l i t y  
and d i a l e c t .  The problem is n o t  s o  much t h a t  people  do n o t  know what t h e y  mean, b u t  
t h a t  t h e y  mean d i f f e r e n t  t h i n g s  t o  d i f f e r e n t  peop le .  T h e r e f o r e ,  I now d e f i n e  them 
i n  t h e  way t h a t  t h e y  w i l l  be used throughout  t h e  t h e s i s .  

I n t e l l i n i b i l i t v  is synonymous w i t h  unders tand ing  and comprehension. (The r o o t  
word is  -, n o t  i n t e l l i a e n c e . )  D i a l e c t  i n t e l l i g i b i l i t y  r e f e r s  
s p e c i f i c a l l y  t o  t h e  degree  t o  which speakers  o f  one d i a l e c t  unders tand t h e  speech  of 
ano ther  d i a l e c t .  Some l i n g u i s t s  who have s t u d i e d  d i a l e c t  i n t e l l i g i b i l i t y  r e s t r i c t  
t h e  term t o  mean o n l y  a  t h e o r e t i c a l  expected degree  o f  unders tand ing  o f  i n d i v i d u a l s  
who have had no exper ience  wi th  t h e  o t h e r  d i a l e c t .  For  i n s t a n c e ,  G i l l i a n  Sankoff 
d e f i n e s  i n t e l l i g i b i l i t y  i n  t h i s  way (1969:839-840). If unders tand ing  i s  boosted by 
exper ience w i t h  t h e  o t h e r  d i a l e c t ,  t h e n  s h e  c o n t r a s t s  t h a t  w i t h  i n t e l l i g i b i l i t y  by 
c a l l i n g  i t  " b i l i n g u a l i s n " .  She u s e s  t h e  term " i n c i p i e n t  b i l i n g u a l i s m "  t o  refer t o  a  
degree  of b i l i n g u a l i s m  which does  n o t  imply a g r e a t  d e a l  o f  l e a r n i n g .  



I do no t  d e f i n e  i n t e l l i g i b i l i t y  i n  t h i s  way. I f  a  person  unders tands  another  
d i a l e c t ,  t hen  t h a t  d i a l e c t  is  i n t e l l i g i b l e  t o  him. Bi l ingual i sm and i n c i p i e n t  
b i l i ngua l i sm do no t  c o n t r a s t  wi th  i n t e l l i g i b i l i t y ;  t h e y  a r e  s p e c i a l  c a s e s  of  
i n t e l l i g i b i l i t y .  Whenever I r e f e r  t o  t h a t  s p e c i a l  ca se  o f  i n t e l l i g i b i l i t y  which i s  
t h e  t h e o r e t i c a l  degree o f  understanding between d i a l e c t s  whose speake r s  have had no 
c o n t a c t ,  I use  t h e  term inherent -. 

Another common use o f  t h e  term i n  t h e  l i t e r a t u r e  is i n  t h e  phrase  mutual 
i n t e l l i n i b i l i t y .  This  phrase was coined i n  t h e  e a r l y  s t u d i e s  o f  i n t e l l i g i b i l i t y  i n  
t h e  f i f t i e s  (Sec t ion  2 . 2 . 1 ) .  Those i n v e s t i g a t o r s  were a c t u a l l y  t r y i n g  t o  measure 
inhe ren t  i n t e l l i g i b i l t y  and they  averaged t h e  i n t e l l i g i b i l i t y  i n  both  d i r e c t i o n s  
between a p a i r  o f  d i a l e c t s  i n  o r d e r  t o  approximate a  measure o f  l i n g u i s t i c  
s i m i l a r i t y  which they  thought should be  symmetric. This  r e l a t i o n s h i p  t h e y  termed 
mutual i n t e l l i g i b i l i t y .  Somehow t h e  phrase llmutual i n t e l l i g i b i l i t y I 1  became 
in terchangeable  with t h e  term n i n t e l l i g i b i l i t y m  i n  t h e  g e n e r a l  l i t e r a t u r e .  They a r e  
no t  i n t e rchangeab le ,  however. I n t e l l i g i b i l i t y  i s  not  u s u a l l y  a two-way phenomenon. 
A ' s  i n t e l l i g i b i l i t y  o f  B's speech i s  a  d i f f e r e n t  t h i n g  t h a n  B's i n t e l l i g i b i l i t y  o f  
A'S speech.  I n t e l l i g i b i l i t y  i s  mutual i f  and on ly  i f  t h e  degree  o f  unders tanding  is 
t h e  same i n  both d i r e c t i o n s .  It sometimes i s ,  but  asymmetric l i n g u i s t i c  and s o c i a l  
r e l a t i o n s  o f t e n  make it  o therwise .  Mutual i n t e l l i g i b i l i t y  is  n o t  synonymous wi th  
i n t e l l i g i b i l i t y ;  i t  i s  ano the r  s p e c i a l  ca se  o f  i n t e l l i g i b i l i t y .  

The second term t h a t  needs d e f i n i n g  i s  d i a l e c k .  Two popular  l e v e l  n o t i o n s  o f  
d i a l e c t  a r e  t h a t  i t  r e f e r s  t o  a  funny way o f  speaking o r  t o  a  way o f  speaking t h a t  
d i f f e r s  fFom a  s tandard  o r  p r e s t i g i o u s  language.  But i n  a  l i n g u i s t i c  view t h e  term 
c a r r i e s  no such connota t ions ;  i t  r e f e r s  simply t o  a  v a r i e t y  o f  speech.  Some 
l i n g u i s t s  have at tempted t o  d e f i n e  d i a l e c t  p r e c i s e l y  s o  as t o  a s s i g n  it an exac t  
p lace  wi th in  a  h ierarachy of  l i n g u i s t i c  taxonomy. A l l  such d e f i n i t i o n s  end up being 
a r b i t r a r y ,  however, and none has  rece ived  widespread acceptance .  The only  
s a t i s f a c t o r y  d e f i n i t i o n s  seem t o  b e  l o o s e  ones .  Char l e s  Hockett g i v e s  a good 
example (1958:3221: 

A language ... i s  a c o l l e c t i o n  o f  more o r  less s i m i l a r  i d i o l e c t s .  A 
d i a l e c t  is  j u s t  t h e  same t h i n g ,  wi th  t h i s  d i f f e r e n c e :  when bo th  terms a r e  
used i n  a  s i n g l e  d i s c u s s i o n ,  t h e  degree  o f  s i m i l a r i t y  o f  t h e  i d i o l e c t s  i n  
a s i n g l e  d i a l e c t  is  presumed t o  be  g r e a t e r  than  t h a t  of  a l l  t h e  i d i o l e c t s  
i n  t h e  language. 

Throughout t h i s  t h e s i s ,  when I use t h e  term d i a l e c t ,  I s h a l l  be r e f e r r i n g  t o  a  
c o l l e c t i o n  o f  s i m i l a r  i d i o l e c t s .  I use  t h e  term d i a l e c t  m, o r  sometimes j u s t  
d i a l e c t  f o r  s h o r t ,  t o  r e f e r  t o  t h e  group o f  people who speak those  i d i o l e c t s .  

The k inds  o f  d i a l e c t s  which I i n v e s t i g a t e  i n  t h i s  t h e s i s ,  and which o t h e r  
i n v e s t i g a t o r s  whom I c i t e  have i n v e s t i g a t e d ,  are r e g i o n a l  o r  community d i a l e c t s ,  
t h a t  i s ,  t h e  v a r i e t y  o f  speech which is common t o  t h e  i n d i v i d u a l s  i n  a  r eg ion  o r  a  
l o c a l  community l i k e  a  town o r  v i l l a g e .  S o c i a l  d i a l e c t s  which c u t  through r eg ions  
o r  communities have y e t  t o  be i n v e s t i g a t e d  us ing  d i a l e c t  i n t e l l i g i b i l i t y  
methodologies.  Therefore t h e  l o c a l  community a c t u a l l y  s e r v e s  a s  t h e  minimal u n i t  i n  
d e f i n i n g  t h e  d i a l e c t s  considered i n  t h i s  t h e s i s .  That i s ,  d i a l e c t  r e f e r s  t o  t h e  
v a r i e t y  of  speech common t o  a  l o c a l  community o r  a  more i n c l u s i v e  grouping o f  
communities. Two d i a l e c t s  a r e  d i s t i n g u i s h e d  if t h e i r  r e s p e c t i v e  speakers  recognize 
t h a t  t h e  v a r i e t i e s  of  speech a r e  d i f f e r e n t .  The degree  o f  d i f f e r e n c e  is not  a t  
i s s u e  i n  d i s t i n g u i s h i n g  d i a l e c t s ,  on ly  t h e  f a c t  t h a t  t h e r e  i s  a d i f f e r e n c e .  





CHAPTER 2  

MEASURING COMMUNICATION 

It i s  a  popular  n o t i o n  t h a t  people  who unders tand each o t h e r s 1  speech speak t h e  
same language and people who cannot  unders tand each o t h e r  speak d i f f e r e n t  languages  
(Hocket t  1958:322, de  Saussure  1959:203, I v i c  1974:696). Thus i t  is t h a t  
i n t e l l i g i b i l i t y  t e s t i n g  d e r i v e s  its importance as a  method f o r  de te rmin ing  whether 
o r  n o t  two d i f f e r e n t  speech communities use  t h e  same language (Voegel in  and Harris 
1951, Wurm and Laycock 1962) .  S i n c e  i n t e l l i g i b i l i t y  t e s t i n g  was first d e s c r i b e d  i n  
a  1951 a r t i c l e  by C .  F .  Voegelin and Z e l l i g  Harris t h e  method h a s  been r e f i n e d  by a 
number o f  i n v e s t i g a t o r s .  Thus far i t  h a s  reached its f u l l e s t  development i n  Eugene 
Casadl s 1974 manual, u t  'Jest-. 

I n  t h i s  c h a p t e r  many d i f f e r e n t  methods o f  t e s t i n g  i n t e l l i g i b i l i t y  a r e  
p resen ted .  I beg in  i n  S e c t i o n  2.1 w i t h  a  d e t a i l e d  d i s c u s s i o n  o f  how t o  conduct a n  
i n t e l l i g i b i l i t y  su rvey  based on t h e  method o f  i n t e l l i g i b i l i t y  t e s t i n g  I used i n  t h e  
Solomon I s l a n d s .  T h i s  method is a p p l i c a b l e  i n  s i t u a t i o n s  where t h e  i n v e s t i g a t o r  
s h a r e s  a common language w i t h  i l l i t e r a t e  t e s t  s u b j e c t s .  Where s u b j e c t s  a r e  
monolingual o r  l i t e r a t e  d i f f e r e n t  methods a r e  a p p r o p r i a t e .  I n  S e c t i o n  2.2 o t h e r  
methods o f  t e s t i n g  i n t e l l i g i b i l i t y  a r e  reviewed. The b a s i c  o u t l i n e  o f  conduc t ing  a 
survey remains  t h e  same, o n l y  t h e  d e t a i l s  about  c o n s t r u c t i n g  and a d m i n i s t e r i n g  t h e  
t e s t s  d i f f e r .  

A s  a conc lus ion ,  S e c t i o n  2.3 deve lops  a taxonomy o f  i n t e l l i g i b i l i t y  t e s t i n g  
methods and e v a l u a t e s  t h e  s i t u a t i o n s  i n  which each method i s  most a p p r o p r i a t e .  It 
i s  argued t h a t  no method is i n h e r e n t l y  b e t t e r  t h a n  a n o t h e r ;  r a t h e r ,  t h e  e v a l u a t i o n  
depends on t h e  s i t u a t i o n  i n  which t h e  t e s t i n g  is done. An op t imal  method i s  d e f i n e d  
a s  one which y i e l d s  t h e  g r e a t e s t  amount o f  i n f o r m a t i o n  w i t h  t h e  l e a s t  amount o f  
e f f o r t .  It is shown t h a t  d i f f e r e n t  methods a r e  op t imal  i n  d i f f e r e n t  s i t u a t i o n s .  
The a n a l y s i s  i n  S e c t i o n  2.3 should s e r v e  a s  a  g u i d e  t o  f i e l d  i n v e s t i g a t o r s  f o r  
s e l e c t i n g  a  method o f  i n t e l l i g i b i l i t y  t e s t i n g .  

2.1 Conducting an i n t e l l i g i b i l i t y  su rvey  

I n t e l l i g i b i l i t y  between d i a l e c t s  is measured by observ ing  how well s p e a k e r s  o f  
one d i a l e c t  unders tand a recorded  t e x t  from a n o t h e r  d i a l e c t .  To c a r r y  o u t  t h i s  
t e s t i n g  r e q u i r e s  t h a t  each d i a l e c t  a r e a  be v i s i t e d  t w i c e ,  t h e  first t ime  t o  c o l l e c t  
t h e  t e x t s ,  and t h e  second t ime  t o  do  t h e  t e s t i n g .  An i n t e l l i g i b i l t y  s u r v e y  c o n s i s t s  
o f  f o u r  s t e p s :  ( 1 )  p lanning t h e  s u r v e y ,  ( 2 )  c o l l e c t i n g  t h e  t e x t s ,  ( 3 )  p r e p a r i n g  
t e s t  t a p e s ,  and ( 4 )  a d m i n i s t e r i n g  t h e  t e s t s .  The f i n a l  s t e p  o f  p r o c e s s i n g  and 
i n t e r p r e t i n g  t h e  r e s u l t s  is  t r e a t e d  i n  fo l lowing  c h a p t e r s .  T h i s  b a s i c  o u t l i n e  o f  a n  
i n t e l l i g i b i l i t y  su rvey  h o l d s  f o r  a l l  t h e  methods d e s c r i b e d  i n  t h i s  c h a p t e r .  The 
s p e c i f i c  d e t a i l s  o f  c o l l e c t i n g ,  p r e p a r i n g ,  and a d m i n i s t e r i n g  t e s t s  d e s c r i b e  t h e  
method I used i n  t h e  Solomon I s l a n d s  (Simons 1977a) .  For o t h e r  complete  overviews 
o f  a  d i a l e c t  i n t e l l i g i b i l i t y  su rvey  s e e  Linda Simons 1977 and c h a p t e r  2  o f  Casad 
1974. 



2.1.1 Planning t h e  survey 

The purpose o f  t h e  planning s t a g e  is t o  de te rmine  which v i l l a g e s  must be 
v i s i t e d  dur ing  t h e  i n t e l l i g i b i l i t y  t e s t i n g  survey .  It is u s u a l l y  n o t  n e c e s s a r y  t o  
conduct a  t e s t  i n  every  v i l l a g e  w i t h i n  t h e  su rvey  a r e a .  Ra ther ,  we need o n l y  t o  
t e s t  one r e p r e s e n t a t i v e  v i l l a g e  f o r  each d i f f e r e n t  d i a l e c t  i n  t h e  a r e a .  There fore ,  
i t  is wise t o  use  any maps, census  d a t a ,  o r  l i n g u i s t i c  and a n t h r o p o l o g i c a l  
p u b l i c a t i o n s  about  t h e  a r e a  t o  determine t h e  l o c a t i o n  and e x t e n t  o f  each o f  t h e  
d i f f e r e n t  d i a l e c t  groups  w i t h i n  t h e  a r e a .  Often t h e r e  w i l l  be v e r y  l i t t l e  such 
m a t e r i a l  a v a i l a b l e  and t h e -  i n v e s t i g a t o r  may have t o  r e l y  a lmost  e n t i r e l y  upon h i s  
f i r s t  v i s i t  i n t o  t h e  a r e a  t o  g a t h e r  t h i s  in fo rmat ion .  I n  t h i s  c a s e  t h e  in format ion  
is  g a t h e r e d  by t a l k i n g  t o  l o c a l  people  t o  g a i n  t h e i r  o p i n i o n s  abou t  t h e  d i a l e c t  
groupings  w i t h i n  t h e  a r e a .  Through t h i s  q u e s t i o n i n g  t h e  i n v e s t i g a t o r  g a i n s  a  rough 
ske tch  o f  t h e  d i a l e c t  s i t u a t i o n  w i t h i n  t h e  a r e a .  T h i s  p r e l i m i n a r y  p i c t u r e  i s  bound 
t o  be incomplete .  The i n v e s t i g a t o r  must be s u r e  t o  m a i n t a i n  a f l e x i b i l i t y  t o  fo l low 
new l e a d s  a s  t h e y  a r e  uncovered a t  l a t e r  s t a g e s  i n  t h e  survey.  

Af te r  a l l  t h e  presumed d i a l e c t s  have been l o c a t e d  t h e  i n v e s t i g a t o r  can  p l a n  a 
r o u t e  f o r  t h e  survey t r i p  through t h e  a r e a .  I d e a l l y ,  he  should p l a n  t o  v i s i t  one 
v i l l a g e  f o r  each o f  t h e  d i a l e c t  groups  t u r n e d  up i n  t h i s  p r e l i m i n a r y  s t a g e  o f  t h e  
su rvey .  The a c t u a l  v i l l a g e s  which a r e  v i s i t e d  may be determined on t h e  b a s i s  o f  t h e  
presence o f  r o a d s  o r  t r a i l s  o r  nearness  t o  o t h e r  v i l l a g e s  which must be v i s i t e d .  
Local op in ions  about  which v i l l a g e s  a r e  impor tan t  ones  should a l s o  be cons idered .  
It is  g e n e r a l l y  wise t o  v i s i t  t h e  most remote v i l l a g e  i n  t h e  su rvey  a r e a  l a s t .  If 
it  is v i s i t e d  l a s t  t h e r e  is no need t o  r e t u r n  aga in .  The t e s t  t a p e s  f o r  a l l  t h e  
o t h e r  d i a l e c t s  w i l l  have been c o l l e c t e d  and prepared by t h a t  t ime  and t h e  
a d m i n i s t e r i n g  o f  t h e  i n t e l l i g i b i l i t y  t e s t s  can begin  a t  t h a t  v i l l a g e .  

Another important  a s p e c t  o f  t h e  p lann ing  s t a g e  is a  p i l o t  s u r v e y  i n  which t h e  
methods o f  c o l l e c t i n g ,  p repar ing ,  and a d m i n i s t e r i n g  t h e  t e s t s  a r e  t r i e d  o u t  i n  one 
o r  two v i l l a g e s  b e f o r e  t h e  a c t u a l  c o l l e c t i o n  phase beg ins .  T h i s  t r i a l  r u n  may p o i n t  
t o  m o d i f i c a t i o n s  needed i n  t h e  method b e f o r e  i t  is  t o o  l a t e  t o  change. 

2.1.2 C o l l e c t i n g  t h e  t e x t s  

On t h e  f i r s t  t r i p  through t h e  su rvey  a r e a  t h e  i n v e s t i g a t o r  s t o p s  a t  e a c h  o f  t h e  
v i l l a g e s  s e l e c t e d  i n  t h e  planning s t a g e  i n  o r d e r  t o  c o l l e c t  t e x t s  which a r e  t o  be  
used i n  i n t e l l i g i b i l i t y  t e s t i n g .  If a  more e x t e n s i v e  language survey  i s  be ing  
conducted,  one which a l s o  i n c l u d e s  s t u d y  o f  l i n g u i s t i c  s i m i l a r i t y  and s o c i a l  
r e l a t i o n s  between d i a l e c t s ,  t h e s e  d a t a  should a l s o  be  c o l l e c t e d  d u r i n g  t h i s  f irst  
t r i p  through t h e  a r e a .  T h i s  a l l o w s  t h e  i n v e s t i g a t o r  t o  have a good look  over  a l l  
t h e  d a t a  b e f o r e  making t h e  second t r i p .  During t h e  second t r i p  he  w i l l  t h e n  be more 
aware of  t h e  whole s e t t i n g  and w i l l  have o p p o r t u n i t y  t o  a s k  f u r t h e r  q u e s t i o n s  abou t  
s o c i a l  r e l a t i o n s  o r  t o  check up on l i n g u i s t i c  d a t a  t h a t  may look  q u e s t i o n a b l e .  

The informants  chosen t o  g i v e  t h e  t e x t s  f o r  t h e  i n t e l l i g i b i l i t y  t e s t s  shou ld  be 
n a t i v e  speakers  o f  t h e  l o c a l  d i a l e c t  and a l s o  s p e a k e r s  o f  a  language shared  by t h e  
i n v e s t i g a t o r  o r  h i s  a s s i s t a n t .  The i n v e s t i g a t o r  should  first  c a r e f u l l y  s c r e e n  t h e  
informant t o  be s u r e  he  o r  s h e  i s  adequa te .  T h i s  is  done by a s k i n g  t h e  in formant  
where he was born,  where h i s  p a r e n t s  were born ,  i f  he  h a s  l i v e d  o r  worked i n  any 
o t h e r  a r e a s ,  t h e  languages  h i s  p a r e n t s  and spouse speak ,  and o t h e r  q u e s t i o n s  which 
w i l l  h e l p  t o  determine i f  t h e  informant  is  t r u l y  a  n a t i v e  speaker  o f  t h e  l o c a l  
d i a l e c t .  S p e c i a l  c a r e  must be t aken  i n  a r e a s  where men o r  women marry i n t o  v i l l a g e s  
o t h e r  t h a n  t h e i r  own -- h a l f  t h e  a d u l t s  i n  a v i l l a g e  may n o t  be n a t i v e  t o  i t .  



T t  is impor tan t  t h a t  t h e  i n v e s t i g a t o r  c l e a r l y  e x p l a i n  t o  h i s  in fo rmant  what 
k ind o f  t e x t  i s  wanted. The t e x t  shou ld  be f a i r l y  s h o r t ;  a n  i d e a l  l e n g t h  i s  two and 
a  h a l f  t o  t h r e e  m i n u t e s ,  though t e x t s  a s  s h o r t  as one and a h a l f  minu tes  o r  a s  l o n g  
a s  f i v e  minutes  have been used s u c c e s s f u l l y .  The s u b j e c t  m a t t e r  shou ld  be 
a u t o b i o g r a p h i c a l  i n  n a t u r e ,  r a t h e r  t h a n  f o l k l o r i s t i c  o r  p r o c e d u r a l .  F o l k l o r i s t i c  
and p r o c e d u r a l  t e x t s  o f t e n  c o n t a i n  a s p e c i a l i z e d  s t y l e  o r  vocabu la ry .  Also ,  t h e r e  
is a  g e n e r a l  widespread knowledge o f  both  f o l k l o r e  and p rocedures  which make them 
unaccep tab le  s u b j e c t  m a t t e r  f o r  i n t e l l i g i b i l i t y  t e s t i n g ,  because  o n l y  minimal c u e s  
t o  t h e  c o n t e n t  a r e  needed t o  make a l l  t h e  r e s t  a c c e s s i b l e .  Thus a n  a u t o b i o g r a p h i c a l  
t e x t  which w i l l  be u n p r e d i c t a b l e  t o  t h e  l i s t e n e r  i n  i ts  c o n t e n t  is most d e s i r a b l e .  

It is h e l p f u l  f o r  t h e  i n v e s t i g a t o r  t o  s u g g e s t  t o p i c s  t o  t h e  in fo rmant .  Some 
p o s s i b l e  t o p i c s  a r e :  what he d i d  y e s t e r d a y ,  a f a v o r i t e  h u n t i n g  o r  f i s h i n g  s t o r y ,  a  
f a m i l y  emergency, o r  a  r e c e n t  t r i p .  I f  t h e  i n v e s t i g a t o r  a l r e a d y  h a s  c o l l e c t e d  a few 
good t e x t s  from o t h e r  v i l l a g e s  which t h i s  in fo rmant  may u n d e r s t a n d ,  i t  may be 
h e l p f u l  t o  p l a y  t h e s e  f o r  him s o  he may g e t  a n  i d e a  o f  what is expec ted  o f  him. 

The informant  may a p p r e c i a t e  a  p r a c t i c e  r u n  t o  t e l l  h i s  s t o r y  b e f o r e  i t  is 
recorded.  T h i s  may h e l p  t o  p u t  him a t  e a s e ,  a l l o w  him t o  o r g a n i z e  h i s  t h o u g h t s ,  and 
a l s o  g i v e  t h e  i n v e s t i g a t o r  a n  i d e a  whether  o r  n o t  t h e  s t o r y  i s  a p p r o p r i a t e .  The 
i n v e s t i g a t o r  can t h e n  a s k  q u e s t i o n s  abou t  t h e  c o n t e n t  and h e l p  t h e  in fo rmant  b r i n g  
o u t  d e t a i l s  i n  t h e  ep i sode  which may improve t h e  q u a l i t y  o f  t h e  t e s t .  I f  a  t e x t  is 
recorded  and t h e n  proves  t o  be t o o  s h o r t ,  t h e  s a n e  k ind  o f  t e c h n i q u e  c a n  be used. 
The i n v e s t i g a t o r  can a s k  q u e s t i o n s  abou t  what h a s  been recorded  and o f f e r  
s u g g e s t i o n s  as t o  how t h e  t e x t  cou ld  be expanded. Then t h e  in fo rmant  can  be  g i v e n  a  
chance t o  add more t o  t h e  end o f  what h a s  a l r e a d y  been recorded .  

A f t e r  a  good t e x t  h a s  been recorded  it must be  t r a n s l a t e d  i n t o  a l anguage  which 
t h e  i n v e s t i g a t o r  can unders tand .  T h i s  would o r d i n a r i l y  be a t r a d e  l anguage  o r  t h e  
n a t i o n a l  language i f  he  is n o t  f a m i l i a r  w i t h  t h e  v e r n a c u l a r s  i n  t h e  a r e a .  T h i s  i s  
b e s t  done i n  an  i n t e r l i n e a r  f a s h i o n  u s i n g  two t a p e  r e c o r d e r s  (Voege l in  and H a r r i s  
1951:328, L .  Simons 1977:240). The f i r s t  t a p e  r e c o r d e r  is used t o  p l a y  back t h e  
o r i g i n a l  t e x t  i n  s h o r t  s e c t i o n s .  These s e c t i o n s  should  cor respond  t o  n a t u r a l  b r e a k s  
i n  t h e  t e x t .  A f t e r  each s e c t i o n ,  t h e  s t o r y t e l l e r  is asked  t o  g i v e  a t r a n s l a t i o n  o f  
t h a t  s e c t i o n .  The second t a p e  r e c o r d e r  is l e f t  runn ing  d u r i n g  t h i s  whole p r o c e s s  i n  
o r d e r  t o  r ecord  bo th  t h e  o r i g i n a l  t e x t  and i ts  t r a n s l a t i o n .  The r e s u l t  is l i k e  a n  
i n t e r l i n e a r  t r a n s l a t i o n  o f  t h e  o r i g i n a l  t e x t .  The comple teness  and accuracy  o f  t h e  
t r a n s l a t i o n  can  be v e r i f i e d  by g e t t i n g  a n o t h e r  t r a n s l a t i o n  o f  t h e  s t o r y  from someone 
e l s e  o r  by a d m i n i s t e r i n g  t h e  completed t e s t  t a p e  t o  o t h e r  s p e a k e r s  o f  t h a t  d i a l e c t .  

2.1.3 P r e p a r i n g  t h e  t e s t  t a p e s  

The f i r s t  s t e p  i n  p r e p a r i n g  a  t e s t  t a p e  i s  t o  t r a n s c r i b e  t h e  i n t e r l i n e a r  
t r a n s l a t i o n  t a p e .  Unless  t h e  v e r n a c u l a r  t e x t s  a r e  a l s o  needed f o r  grammatical  
a n a l y s i s  o r  comparison,  t h e r e  i s  no need t o  make a n  e x a c t  morpheme by morpheme 
t r a n s c r i p t i o n  and t r a n s l a t i o n  o f  t h e  t e x t .  The v e r n a c u l a r  p o r t i o n  o f  t h e  t e x t  may 
be t r a n s c r i b e d  i n  broad o u t l i n e  o n l y ,  n o t i n g  main ly  t h e  i n t o n a t i o n  c o n t o u r s  and t h e  
f i n a l  s y l l a b l e s  p reced ing  pauses .  The t r a n s l a t i o n ,  however, shou ld  be t r a n s c r i b e d  
i n  f u l l .  The complete  t r a n s l a t i o n  is t h e n  s t u d i e d  t o  b reak  up t h e  t e x t  i n t o  l o g i c a l  
segments.  When p o s s i b l e ,  t h e s e  segments should  be d e f i n e d  bo th  i n  t e rms  o f  t h e i r  
c o n t e n t  and o f  having f i n a l  i n t o n a t i o n  c o n t o u r s .  They shou ld  be  l o n g  enough s o  t h a t  
q u e s t i o n s  can  be asked a b o u t  t h e  c o n t e n t  o f  t h e  segment,  b u t  n o t  s o  long  t h a t  a  
l i s t e n e r  would be l i k e l y  t o  f o r g e t  what took  p l a c e  a t  t h e  beg inn ing  o f  a  segment 
b e f o r e  he reached t h e  end. Around f i f t e e n  seconds  i s  a n  o p t i m a l  l e n g t h  f o r  a  



segment . 
The a c t u a l  t e s t  t a p e  c o n s i s t s  o f  two p a r t s .  I n  t h e  f i r s t  p a r t ,  t h e  f i r s t  one 

o r  two minutes  o f  t h e  t e x t  a r e  copied wi thou t  a  b r e a k .  I n  t h e  second p a r t  t h e  
e n t i r e  t e x t  i s  copied i n  t h e  s h o r t  segments d e f i n e d  above.  The purpose  o f  t h e  f i r s t  
p a r t  o f  t h e  t e s t  t a p e  i s  s imply  t o  a l l o w  t h e  l i s t e n e r s  t o  t u n e  i n  t o  t h e  s p e a k e r ' s  
v o i c e  and t o  t h e  new d i a l e c t  which t h e y  a r e  abou t  t o  be  t e s t e d  on.  The second p a r t  
o f  t h e  t e s t  t a p e  which i s  d i v i d e d  i n t o  s e c t i o n s  comprises  t h e  a c t u a l  t e s t .  I n  t h e  
t e s t i n g  s i t u a t i o n  t h i s  form o f  t h e  t e x t  is  played back segment by segment,  and a f t e r  
each segment l i s t e n e r s  a r e  asked t o  make a  r esponse .  

The t e s t  t a p e  i s  made u s i n g  two t a p e  r e c o r d e r s .  I n  one,  t h e  o r i g i n a l  
v e r n a c u l a r  t e x t  i s  placed;  i n  t h e  o t h e r ,  a  b lank  t a p e  which w i l l  be  t h e  t e s t  t a p e  i s  
placed.  To record  t h e  f i r s t  p a r t  o f  t h e  t e s t ,  t h e  u n i n t e r r u p t e d  s e c t i o n  o f  t e x t ,  
t h e  t r a n s c r i p t i o n  should  be s t u d i e d  t o  f i n d  a  l o g i c a l  b reak ing  p o i n t  which i s  one t o  
two minutes  i n t o  t h e  t e x t .  I f  t h e  t e x t  i s  s h o r t ,  t h i s  f irst  p a r t  o f  t h e  t e s t  may 
i n c l u d e  t h e  whole t e x t .  I f  t h e  t e x t  is long ,  i t  w i l l  s a v e  t ime  i n  t h e  t e s t i n g  t o  
c u t  t h e  t e x t  s h o r t  f o r  t h e  f i r s t  p a r t .  The b lank  t a p e  i s  t h e n  s e t  t o  r e c o r d  w h i l e  
t h e  o r i g i n a l  t e x t  i s  played and t h i s  f i r s t  s e c t i o n  i s  dubbed on to  t h e  b lank  t a p e .  
A t  t h e  s e l e c t e d  b reak ing  p o i n t ,  both  t a p e s  a r e  s topped  and t h e  o r i g i n a l  t a p e  is 
rewound. The second t a p e  is  allowed t o  move forward about  t e n  seconds  i n  o r d e r  t o  
make a  b lank  space  between t h e  f i r s t  and second p a r t s  o f  t h e  t e s t .  Next t h e  
o r i g i n a l  t e x t  is  dubbed o n t o  t h e  t e s t  t a p e  segment by segment. The segments should  
a l r e a d y  be marked o f f  i n  t h e  t r a n s c r i p t i o n  o f  t h e  t e x t .  A s  t h e  i n v e s t i g a t o r  makes 
t h i s  t e s t  t a p e  he  fo l lows  t h e  broad t r a n s c r i p t i o n  o f  t h e  v e r n a c u l a r  t e x t  t o  be  a b l e  
t o  determine where each segment ends .  A t  t h e  end o f  each segment,  t h e  o r i g i n a l  t a p e  
i s  p u t  on "pause" whi le  t h e  t e s t  t a p e  i s  a l lowed t o  keep running i n  o r d e r  t o  i n s e r t  
a  b lank space  o f  about  f i v e  seconds  between segments.  T h i s  p r o c e s s  is con t inued  
u n t i l  t h e  whole t e x t  i s  copied o n t o  t h e  t e s t  t a p e ,  segment by segment. 

2 . 1 . 4  Adminis ter ing t h e  t e s t s  

The f i r s t  s t e p  i n  a d m i n i s t e r i n g  t h e  t e s t s  is  d e c i d i n g  which t e s t  t a p e s  shou ld  
be played i n  each  o f  t h e  v i l l a g e s  v i s i t e d  on t h e  second round o f  t h e  su rvey .  If t h e  
s u r v e y  a r e a  i n c l u d e s  more than  h a l f  a dozen d i f f e r e n t  d i a l e c t s  i t  becomes i m p o s s i b l e  
t o  a d m i n i s t e r  e v e r y  t e s t  t a p e  i n  e v e r y  v i l l a g e .  I n  g e n e r a l  one shou ld  n o t  
a d m i n i s t e r  more t h a n  f i v e  t a p e s  t o  any one i n d i v i d u a l  o r  g r o u p ,  due t o  f a t i g u e  o f  
both  t h e  s u b j e c t s  and t h e  i n v e s t i g a t o r .  The i n v e s t i g a t o r ,  t h e r e f o r e ,  must g u e s s  
which t e s t s  w i l l  g i v e  t h e  most in fo rmat ion  a t  any g iven  v i l l a g e .  I f  it is  
a b s o l u t e l y  n e c e s s a r y  t h a t  a  l a r g e  number o f  t a p e s  be t e s t e d  i n  one v i l l a g e ,  i t  can  
be done by p l a y i n g  one s e t  of t a p e s  t o  some s u b j e c t s  and a n o t h e r  s e t  t o  o t h e r s .  

To de te rmine  which d i a l e c t s  t o  t e s t  a t  a  g i v e n  v i l l a g e ,  t h e  i n v e s t i g a t o r  must 
r e l y  on t h e  d a t a  which have a l r e a d y  been c o l l e c t e d  from t h e  a r e a  e i t h e r  i n  t h e  
p lanning s t a g e  o r  i n  t h e  c o l l e c t i n g  t r i p .  If ,  accord ing  t o  i n f o r m a t i o n  a l r e a d y  
a v a i l a b l e ,  i t  is a l r e a d y  a p p a r e n t  t h a t  t h e  s i m i l a r i t y  between two d i a l e c t s  i s  v e r y  
h i g h ,  t h e n  i n  g e n e r a l  t h e r e  is  no need t o  t e s t  t h e i r  i n t e l l i g i b i l i t y .  By t h e  same 
t o k e n ,  i f  s i m i l a r i t y  is  known t o  be ex t remely  low, t h e r e  g e n e r a l l y  w i l l  n o t  be  a  
need t o  t e s t  i n t e l l i g i b i l i t y .  Also one can r e l y  on o p i n i o n s  t h a t  have been 
c o l l e c t e d  d u r i n g  t h e  f i rs t  round -- t h e  o p i n i o n s  o f  people  i n  t h e  v i l l a g e s  a s  t o  
what languages  t h e y  can  o r  cannot  unders tand.  The purpose o f  t h e  i n t e l l i g i b i l i t y  
t e s t i n g  a t  t h i s  p o i n t  is  t o  f i l l  i n  t h e  gaps  i n  t h e  i n f o r m a t i o n ,  t o  c o n c e n t r a t e  on 
c a s e s  where t h e  i n v e s t i g a t o r  is n o t  s u r e  from o t h e r  ev idence  whether  he can expec t  
unders tand ing  o r  no t .  



The i n v e s t i g a t o r  may a l s o  be guided i n  h i s  cho i ce  o f  which t e s t  t a p e s  t o  
adminis te r  by t h e  c h a r a c t e r i s t i c s  o f  t h e  d i a l e c t  o r  v i l l a g e  from which t h e  t a p e s  
have come. Where t h e  g o a l  o f  t h e  survey  i s  t o  determine c e n t e r s  o f  communication 
f o r  use i n  l i t e r a t u r e  programs, t hen  t h e  i n v e s t i g a t o r  may want t o  concen t r a t e  
t e s t i n g  e f f o r t s  on t h e  v i l l a g e s  o r  d i a l e c t s  which might b e s t  s e r v e  as c e n t e r s .  This  
no t i on  of  c e n t r a l i t y  i s  based no t  only on l i n g u i s t i c  and i n t e l l i g i b i l i t y  r e l a t i o n s  
but  a l s o  on geography, a c c e s s i b i l i t y ,  popula t ion ,  economy, p o l i t i c s ,  and t h e  
f a c i l i t i e s  (such a s  s t o r e s ,  s choo l s ,  churches ,  c l i n i c s ,  a i r s t r i p s )  t h a t  a r e  
a v a i l a b l e  i n  a p lace  ( s e e  Sec t i ons  6.1.2, 6.1.4,  6.3.2; a l s o  J. Sanders  1977) .  

The i n t e l l i g i b i l i t y  t e s t s  can be adminis te red  t o  groups o f  people o r  t o  
i nd iv idua l s .  Group t e s t i n g  can be used when t h e  i n v e s t i g a t o r  can assume a 
homogeneity a c r o s s  t h e  populat ion a s  t o  m u l t i l i n g u a l  exper ience ;  a sampling o f  
i n d i v i d u a l s  is t e s t e d  when he cannot.  The assumption o f  homogeneity o r  
he te rogene i ty  can be based on r e s u l t s  a t  o t h e r  v i l l a g e s  i n  t h e  survey  and on t h e  
op in ions  of  l o c a l  people.  (The t o p i c  o f  group t e s t i n g  ve r sus  i n d i v i d u a l  t e s t i n g  is 
d iscussed  i n  more d e t a i l  i n  S e c t i o n  2.3.2.) When i n d i v i d u a l s  a r e  t e s t e d ,  t hey  
should be i s o l a t e d  (which can be done wi th  earphones) s o  t h a t  o t h e r  p o t e n t i a l  
s u b j e c t s  w i l l  n o t  be d i s q u a l i f i e d  by hea r ing  t h e  t e s t  and t h e  answers. The 
i n v e s t i g a t o r  should s c r een  t h e  s u b j e c t s  t o  ensure  t h a t  t hey  a r e  n a t i v e  speakers  o f  
t h e  d i a l e c t ,  as was done f o r  t h e  s t o r y t e l l e r s  ( S e c t i o n  2.1.2).  The s c r een ing  
ques t i ons  w i l l  a l s o  r e v e a l  if a  s u b j e c t  ha s  had a  degree of c o n t a c t  wi th  some o t h e r  
d i a l e c t s  which i s  beyond t h e  ord inary .  

When a whole group is t e s t e d  a t  once,  it is r a t h e r  awkward t o  go around t h e  
whole group and s c r een  t h e  s u b j e c t s  f i r s t .  I n  t h i s  c a se  t h e  s c r een ing  can be done 
a s  t h e  t e s t i n g  progresses .  I n  group t e s t i n g ,  a  spokesman f o r  t h e  group w i l l  
g e n e r a l l y  emerge. When ques t i ons  o r  t r a n s l a t i o n s  a r e  asked o f  t h e  group,  t h e  group 
is f r e e  t o  d i s c u s s  and come up w i t h  an  answer which t h e  spokesman w i l l  pass  on t o  
t h e  i n v e s t i g a t o r .  If i t  becomes c l e a r  t h a t  t h e  spokesman o r  ano the r  i n d i v i d u a l  is  
dominating a  p a r t i c u l a r  t e s t ,  sc reen ing  ques t i ons  should be  asked t o  determine i f  
t h a t  person h a s  had c l o s e  con t ac t  wi th  t h e  v i l l a g e  being t e s t e d  f o r .  If s o ,  
d i f f e r e n t  i n d i v i d u a l s  from t h e  group should be asked d i r e c t l y  f o r  t h e i r  responses  t o  
remaining segments i n  t h e  t e s t .  Th is  a l lows t h e  i n v e s t i g a t o r  t o  g e t  a sample o f  t h e  
unders tanding o f  t h e  whole group. 

The first t a p e  played t o  any group is t h e  t e s t  t a p e  made o f  t h e i r  own d i a l e c t , ,  
which i s  c a l l e d  t h e  hometown t e s t .  Th is  t e s t  g i v e s  t h e  l i s t e n e r s  t h e  p r a c t i c e  o f  
t a k i n g  t h e  t e s t  wi thout  t h e  added o b s t a c l e  o f  d i a l e c t  d i f f e r e n c e s  t o  overcome. 
During t h i s  hometown t e s t ,  n o t  on ly  do t h e  l i s t e n e r s  have t h e  chance t o  p r a c t i c e  t h e  
t e s t  format ,  but  a l s o  t h e  i n v e s t i g a t o r  ha s  t h e  chance t o  e v a l u a t e  t h e  s u b j e c t s  as t o  
t h e i r  s u i t a b i l i t y  f o r  t e s t i n g .  It is  du r ing  t h i s  hometown t e s t  t h a t  t h e  
i n v e s t i g a t o r  may d i scover  d e f i c i e n c e s  i n  t h e  a b i l i t i e s  o f  t h e  group o r  an  i n d i v i d u a l  
s u b j e c t  i n  t r a n s l a t i n g  i n t o  t h e  common language. Thus t h e  hometown t e s t  a c t s  no t  
on ly  a s  a p r a c t i c e  t e s t  f o r  new s u b j e c t s ,  bu t  a l s o  f o r  a c o n t r o l  on t h e i r  b i l i n g u a l  
a b i l i t i e s  i n  t h e  common language. 

When adminis te r ing  a  test ,  t h e  first p a r t  o f  i t ,  t h e  one o r  two minutes  o f  
cont inuous t e x t ,  is played without  i n t e r r u p t i o n .  Here t h e  l i s t e n e r s  a r e  g iven  t h e  
oppor tun i ty  o f  hear ing  t h e  new d i a l e c t .  The i n v e s t i g a t o r  may choose t o  withhold t h e  
i d e n t i t y  o f  t h e  d i a l e c t  and s ee  i f  t h e  l i s t e n e r s  can i d e n t i f y  it a f t e r  hear ing  t h i s  
f i rst  s e c t i o n .  When t h i s  f i r s t  p a r t  of t h e  t e s t  comes t o  a n  end, t h e  i n v e s t i g a t o r  
s t o p s  t h e  t a p e  and exp l a in s  t h a t  now t h e  e n t i r e  s t o r y  w i l l  be played from t h e  
beginning one segment a t  a  time. A t  t h e  end o f  each segment t h e  i n v e s t i g a t o r  s t o p s  
t h e  t a p e  dur ing  t h e  pause and t h e  i nd iv idua l  s u b j e c t  o r  someone from t h e  group is 



asked t o  t r a n s l a t e  t h a t  much o f  t h e  s t o r y  i n t o  t h e  common language.  If he  h e s i t a t e s  
t h e  i n v e s t i g a t o r  may a s k  l e a d i n g  q u e s t i o n s  t o  g e t  him s tar ted.  If an  i m p o r t a n t  
p o i n t  h a s  been o m i t t e d  from t h e  t r a n s l a t i o n  t h e  i n v e s t i g a t o r  may a s k  s p e c i f i c  
q u e s t i o n s  t o  f i n d  o u t  i f  t h e  p o i n t  was a c t u a l l y  n o t  unders tood  o r  i f  i t  was j u s t  
over looked i n  t h e  s u b j e c t f s  t r a n s l a t i o n .  If none o f  t h e  s u b j e c t s  c a n  t r a n s l a t e  o r  
answer any q u e s t i o n s ,  a s k  i f  t h e y  unders tood  a n y t h i n g ,  i f  t h e r e  were any words o r  
p h r a s e s  t h e y  recogn ized .  

The r e s p o n s e s  t o  e a c h  i n d i v i d u a l  segment o f  t h e  t ex t  shou ld  b e  r e c o r d e d  i n  a 
book le t .  A conven ien t  way t o  d o  t h i s  is t o  e s t i m a t e  t h e  f r a c t i o n  o f  t h e  segment 
which was unders tood ,  t h a t  is ,  r e c o r d  a one i f  a l l  o f  i t  was u n d e r s t o o d ,  a z e r o  i f  
none o f  i t  was unders tood ,  one-half  if h a l f  was u n d e r s t o o d ,  and s o  on. If o n l y  a  
word o r  a  p h r a s e  was unders tood ,  t h a t  word o r  p h r a s e  may b e  w r i t t e n  down. A t  t h e  
end o f  t h e  test t h e  r e s p o n s e s  a r e  reviewed and t h e  l i s t e n e r s f  u n d e r s t a n d i n g  o f  t h e  
t e s t  t a p e  is summarized a s  be ing  one of t h e  f o u r  l e v e l s  o f  i n t e l l i g i b i l i t y  i n  t h e  
s c a l e  below. If  a  g roup  i s  t e s t e d ,  t h e n  t h e  u n d e r s t a n d i n g  o f  t h e  p o p u l a t i o n  
(assumed t o  be  homogeneous) is  summarized as be ing  o f  a  s i n g l e  l e v e l .  However, when 
i t  is found t h a t  a n  i n d i v i d u a l  i s  dominat ing  t h e  answers ,  and t h e n  a sampl ing  o f  t h e  
g roup  is o b t a i n e d  t o  c o u n t e r a c t ,  it may be r e p o r t e d  t h a t  a few w i t h  extra e x p e r i e n c e  
unders t and  a t  one  l e v e l  w h i l e  t h e  m a j o r i t y  unders t and  a t  a n o t h e r .  I f  i n d i v i d u a l s  
a r e  t e s t e d ,  t h e n  t h e  unders t and ing  o f  t h e  p o p u l a t i o n  i s  r e p o r t e d  a s  t h e  d i s t r i b u t i o n  
o f  t h e  l e v e l s  o f  unders t and ing  among i n d i v i d u a l s .  The f o u r  l e v e l s  of 
i n t e l l i g i b i l i t y  are a s  f o l l o w s :  

3 = f u l l  i n t e l l i g i b i l i t y  - The l i s t e n e r s  unders tood  e v e r y t h i n g .  A t  most t h e y  
missed a few d e t a i l s  o f  t h e  s t o r y .  I n  some c a s e s  a  g r o u p  may have  d i f f i c u l t y  
responding t o  t h e  f i r s t  few s e c t i o n s ,  b u t  a f t e r  t h a t  t h e y  a d j u s t  t o  t h e  new d i a l e c t  
and t r a n s l a t e  a l l  r emain ing  segments f u l l y  and c o r r e c t l y .  T h i s  s h o u l d  b e  s c o r e d  a s  
f u l l  i n t e l l i g i b i l i t y .  

2 = p a r t i a l  i n t e l l i g i b i l i t y  - The l i s t e n e r s  unders tood  t h e  main p o i n t s  o f  t h e  
s t o r y  bu t  missed many d e t a i l s .  T h i s  l e v e l  o f  u n d e r s t a n d i n g  i s  c h a r a c t e r i z e d  by 
incomplete  unders t and ing  o f  segments th roughou t  t h e  s t o r y .  The l i s t e n e r s  unders tood 
enough, though,  t h a t  t h e y  would need o n l y  t o  a s k  a few q u e s t i o n s  o f  t h e  s p e a k e r  t o  
f i l l  i n  t h e  m i s s i n g  d e t a i l s .  T h i s  is  a l e v e l  o f  p o t e n t i a l  f u l l  i n t e l l i g i b i l i t y .  

1 = s p o r a d i c  r e c o g n i t i o n  - The l i s t e n e r s  unders tood  o n l y  i s o l a t e d  words and 
p h r a s e s ,  perhaps  even o c c a s i o n a l  s e n t e n c e s .  However, t h e y  d i d  n o t  know what was 
happening i n  t h e  s t o r y .  

0 = no unders t and ing  - The l i s t e n e r s  unders tood  n o t h i n g .  Pe rhaps  t h e y  
recogn ized  a  common word l i k e  *man1 o r  ' h o u s e f ,  o r  an  impor tan t  c u l t u r a l  i t em l i k e  
' b e t e l  n u t 1 ;  however, t h e r e  was no c o n s i s t e n t  r e c o g n i t i o n  o f  i s o l a t e d  words o r  
p h r a s e s .  

Note t h a t  o n l y  t h e  r e l a t i v e  o r d e r i n g  between t h e  l e v e l s  is  d e f i n e d ,  n o t  t h e  
r e l a t i v e  d i s t a n c e  between them. Thus,  l e v e l  3 r e p r e s e n t s  more u n d e r s t a n d i n g  t h a n  
l e v e l  2 ,  and 2 more t h a n  1 .  However, t h e  d i s t a n c e  between 1 and 2 is probab ly  
g r e a t e r  t h a n  t h a t  between 2 and 3. 

2.1.5 A summary o f  t i m e  r e q u i r e m e n t s  f o r  t h e  method 

The method r e q u i r e s  two hours  f o r  t h e  p r e p a r a t i o n  o f  e a c h  t e s t  t a p e .  When 
t e s t s  a r e  a d m i n i s t e r e d  t o  a  g roup ,  i t  t a k e s  o n l y  one hour t o  conduc t  t h e  t e s t s  i n  a  



p a r t i c u l a r  v i l l a g e .  Thus t h e  method r e q u i r e s  t h r e e  hours  pe r  v i l l a g e  i n  t h e  survey. 
T h i s  compares favorab ly  t o  t h e  amount of t ime needed f o r  a convent ional  
l e x i c o s t a t i s t i c  survey.  However, i f  t e s t s  are adminis te red  t o  a sample o f  
i n d i v i d u a l s ,  then  t h e  t e s t i n g  phase w i l l  t ake  cons iderab ly  longer  a s  i s  d e t a i l e d  
below. 

The prepara t ion  of t h e  t e s t  t a p e s  f o r  any d i a l e c t  c o n s i s t s  o f  t h e  fol lowing 
fou r  s t e p s :  ( 1 )  e l i c i t  t h e  t e x t ,  ( 2 )  roughly t r a n s c r i b e  t h e  t e x t ,  ( 3 )  dec ide  how 
t o  d i v i d e  t h e  t e x t  i n t o  segments, ( 4 )  p repare  t h e  t e s t  t ape .  The e l i c i t a t i o n  o f  t h e  
t e x t  g e n e r a l l y  takes one hour with a n  informant.  This  i nc ludes  t h e  time requ i r ed  t o  
exp l a in  what is  wanted, p l a y  it back f o r  t h e  informant ,  g e t  a n  i n t e r l i n e a r  
t r a n s l a t i o n  of  t h e  t e x t ,  and a l s o  play t h a t  back. 

The remaining t h r e e  s t e p s  g e n e r a l l y  r e q u i r e  ano ther  hour. The fo l lowing  time 
f i g u r e s  a r e  based on records  kep t  on t h e  p r epa ra t i on  o f  e l even  t e s t  t a p e s  f o r  t h e  
d i a l e c t  survey o f  Santa  Cruz I s l and  (Simons 1977a). T ransc r ib ing  one minute o f  t e x t  
took from f i v e  and a h a l f  t o  e i g h t  minutes ,  wi th  a n  average o f  s i x  and th ree-quar te r  
minutes. Th i s  t ime i nc ludes  making t h e  rough t r a n s c r i p t i o n  o f  t h e  ve rnacu l a r  t e x t s  
from t h e  i n t e r l i n e a r  t r a n s l a t i o n  t a p e  and then  an  e x a c t  t r a n s c r i p t i o n  o f  t h e  
t r a n s l a t i o n  f o r  each por t ion .  Thus, t o  t r a n s c r i b e  t h e  i d e a l  t e x t  o f  t h r e e  minutest  
l eng th  took a n  average of  20 minutes.  Af t e r  t h e  t r a n s c r i p t i o n  was f i n i s h e d ,  it took 
about t e n  minutes t o  read  i t  over  and dec ide  where t o  make t h e  breaks  between 
segments and what l e ad ing  ques t i ons  could be used t o  prompt s u b j e c t s  when t h e i r  
response was no t  immediate. It took ano the r  10 minutes  t o  s e t  up t h e  two tape  
r eco rde r s  and dub t h e  t e s t  t ape .  F i n a l l y  i t  took about  15 minutes t o  type up t h e  
t r a n s c r i p t i o n  of t h e  t r a n s l a t i o n  of t h e  t e x t  w i th  gaps  i n  t h a t  t r a n s c r i p t i o n  
corresponding t o  t h e  breaks i n  t h e  test t a p e ,  and wi th  l e a d i n g  ques t i ons  typed i n t o  
t h e  gaps.  This  is a t o t a l  o f  55 minutes.  An advantage o f  t h e  method is t h a t  a l l  o f  
t h i s  t e s t  p r epa ra t i on  is done without  t h e  a i d  o f  informants .  Therefore ,  it need n o t  
be done a t  t h e  t e s t  s i t e  but  can be done a t  another  p l ace  where t h e  i n v e s t i g a t o r  may 
have s e t  up a  camp. 

Vhen t h e  t e s t s  a r e  adminis tered dur ing  t h e  second t r i p  t o  t h e  d i a l e c t s ,  t h e  
hometown t e s t  and t h e  fou r  o r  f i v e  o t h e r  t e s t  t a p e s  can be adminis te red  t o  a group 
i n  one hour. If t e s t s  a r e  adminis te red  t o  i n d i v i d u a l s ,  t h e  process  w i l l  go f a s t e r  
wi thout  group d i s cus s ion  t ime. About 45 minutes  are r equ i r ed  f o r  a n  i n d i v i d u a l  
s u b j e c t .  That comes t o  t h r e e  hours f o r  f ou r  s u b j e c t s ,  s i x  hours  f o r  e i g h t  s u b j e c t s ,  
o r  seven and a h a l f  hours f o r  t e n  s u b j e c t s .  To do  a  thorough job o f  t e s t i n g  
i n t e l l i g i b i l i t y  over  a complete c r o s s  s e c t i o n  o f  t h e  popula t ion  may r e q u i r e  30 t o  40 
s u b j e c t s .  Typ ica l l y ,  t e s t i n g  i n  such dep th  would be done i n  on ly  one o r  two 
v i l l a g e s  o u t  of t h e  e n t i r e  survey a r e a  i n  o rde r  t o  g e t  a f e e l  f o r  t h e  homogeneity o r  
he te rogene i ty  of m u l t i l i n g u a l  a b i l i t i e s  w i th in  t h e  v i l l a g e  popula t ions .  The i n  
dep th  s t u d i e s  would po in t  o u t  t h e  f a c t o r s ,  i f  any ,  which e x p l a i n  d i f f e r e n c e s  i n  
unders tanding ( f o r  example, sex ,  age,  o r  school ing)  and would g i v e  a b a s i s  f o r  
i n t e r p r e t i n g  r e s u l t s  i n  t h e  r e s t  o f  t h e  suvey where on ly  a smal l  number o f  
i nd iv idua l s  were t e s t e d .  

When t e s t s  a r e  adminis tered t o  a group, t h i s  method r e q u i r e s  t h r e e  hours t  work 
by a n  i nd iv idua l  i n v e s t i g a t o r  f o r  each d i a l e c t .  Th i s  is n o t  much more t ime 
consuming than a convent ional  l e x i c o s t a t i s t i c  survey.  The e s s e n t i a l  d i f f e r e n c e  is 
t h a t  t h e  i n t e l l i g i b i l i t y  survey r e q u i r e s  t h a t  each v i l l a g e  be v i s i t e d  twice ,  f i r s t  
t o  c o l l e c t  t h e  t e s t  t a p e s ,  and second t o  admin i s t e r  them, whereas t h e  l e x i c o s t a t i s i c  
survey r e q u i r e s  on ly  one v i s i t .  However, a  two pass  l e x i c o s t a t i s t i c  survey can  g i v e  
much more r e l i a b l e  r e s u l t s  than a one pas s  survey.  Th i s  is because t h e  i n v e s t i g a t o r  
h a s  t h e  oppor tun i ty  t o  compare t h e  word l i s ts  a f t e r  they  a r e  a l l  c o l l e c t e d  and then  



i n  a  second v i s i t  t o  r e - e l i c i t  i t ems  which appear  t o  have been e l i c i t e d  i n c o r r e c t l y .  
Therefore  t h i s  i n t e l l i g i b i l i t y  approach f i t s  ve ry  n i c e l y  wi th  a  l e x i c o s t a t i s t i c  
approach f o r  t h e  i n i t i a l  l i n g u i s t i c  survey  i n  a n  a r e a .  Ac tua l l y ,  once comparative 
word l i s t s  a r e  c o l l e c t e d ,  a n a l y s i s  o f  p h o n o s t a t i s t i c s ,  phonological  correspondences  
between d i a l e c t s ,  and l e x i c a l  and phonological  i s o g l o s s e s  can be made wi thout  
c o l l e c t i n g  any a d d i t i o n a l  d a t a .  When a  computer is  a v a i l a b l e ,  t h i s  added wea l th  o f  
informat ion is almost  f r e e  i n  terms of t h e  i n v e s t i g a t o r ' s  t ime  (Simons 1977b 
d e s c r i b e s  a  s e t  o f  computer programs which can be used) .  

Provided t h e r e  i s  no t  more than  t h r e e  hours f  t r a v e l  t ime between t e s t  p o i n t s  i t  
would be p o s s i b l e  f o r  a s i n g l e  i n v e s t i g a t o r  t o  conduct t h e  s t u d y  o f  l i n g u i s t i c  
comparison and i n t e l l i g i b i l i t y  a t  two t e s t  p o i n t s  i n  a  s i n g l e  day. With a  two man 
team t h e  work becomes even e a s i e r ,  wi th  one member concen t r a t i ng  on t h e  l i n g u i s t i c  
s i d e  o f  t he  s t udy  and t h e  o t h e r  concen t r a t i ng  on t h e  i n t e l l i g i b i l i t y  s i d e .  

2.2 A review o f  i n t e l l i g i b i l i t y  t e s t i n g  methods 

This  review of  i n t e l l i g i b i l i t y  t e s t i n g  methods is  made i n  ch rono log i ca l  o rde r .  
F i r s t ,  i n  Sec t i on  2 .2 .1 ,  t h e  e a r l y  s t u d i e s  i n  t h e  1950 ' s  a r e  cons idered .  Then Hans 
k o l f f ' s  1959 c r i t i q u e  of  t h e s e  e a r l y  s t u d i e s  i s  reviewed i n  S e c t i o n  2.2.2. Th is  
c r i t i q u e  l e d  t o  re f inements  i n  t h e  method by a  group o f  i n v e s t i g a t o r s  from t h e  
Summer I n s t i t u t e  o f  L i n g u i s t i c s  i n  Mexico. Sec t i on  2.2.3 t r e a t s  t h e i r  method. 
F i n a l l y ,  Sec t i on  2.2.4 p r e s e n t s  o t h e r  r e c e n t  methods. 

2.2.1 The e a r l y  s t u d i e s  

The method of  i n t e l l i g i b i l i t y  t e s t i n g  h a s  i ts  o r i g i n s  i n  a  1951 a r t i c l e  by Ca r l  
F. Voegelin and Z e l l i g  Harris. They proposed i n t e l l i g i b i l i t y  t e s t i n g  a s  a  means o f  
measuring d i a l e c t  d i f f e r e n c e s ,  i n  hopes t h a t  i t  could h e l p  d e f i n e  t h e  border  between 
d i a l e c t  and language. T h e i r  main i n t e r e s t  was i n  c l a s s i f y i n g  languages  r a t h e r  t han  
i n  communication i t s e l f .  They d i scussed  fou r  methods which could be used t o  
d i s t i n g u i s h  language from d i a l e c t :  ( 1 )  a sk  t h e  informant ,  ( 2 )  count samenesses,  ( 3 )  
s t r u c t u r a l  s t a t u s ,  and ( 4 )  t e s t  t h e  informant .  It i s  t h e i r  " t e s t  t h e  informant"  
method which has  developed i n t o  t h e  i n t e l l i g i b i l i t y  t e s t i n g  techn iques  d i s cus sed  
he r e .  B a s i c a l l y ,  t h e i r  method was t h i s :  make a t a p e  r eco rd ing  i n  d i a l e c t  A and s e e  
how we l l  speakers  i n  d i a l e c t  B can understand i t .  Voegelin and H a r r i s  sugges ted  
measuring unders tanding by no t i ng  t h e  accuracy w i th  which speake r s  o f  d i a l e c t  B 
could t r a n s l a t e  t h e  t e x t .  

Hickerson,  Turner ,  and Hickerson (1952) were t h e  first t o  use  t h e  Voegelin and 
H a r r i s  method of t e s t i n g  t h e  informant i n  a f i e l d  s t udy .  They r e f i n e d  t h e  ske tchy  
o u t l i n e  of t h e  method g iven  i n  t h e  o r i g i n a l  paper  t o  determine r e l a t i o n s h i p s  among 
seven I r o q u o i s  languages o f  North America. A second i n t e l l i g i b i l i t y  survey  was 
conducted soon a f t e rwa rds  by P i e r c e  (1952) among Algonquian languages  o f  North 
America. L a t e r  Biggs (1957) conducted a  similar survey among t h e  Yuman languages  o f  
North America. 

A l l  t h r e e  o f  t h e s e  surveys  used b a s i c a l l y  t h e  same method. The i n v e s t i g a t o r s  
ob ta ined  a  t r a n s l a t i o n  o f  t h e  o r i g i n a l  t e x t  and t hen  scored  t h e  s u b j e c t ' s  
t r a n s l a t i o n  o f  t h a t  t e x t  t o  a r r i v e  a t  a percentage of' i t ems  which were c o r r e c t l y  
understood and t r a n s l a t e d .  I n  t h e  first  s t u d y ,  t h e  i n v e s t i g a t o r s  took down an exac t  
t r a n s l a t i o n  o f  t h e  t e x t  from its t e l l e r ,  and scored  s e c t i o n  by s e c t i o n  t r a n s l a t i o n s  
of t h e  t e x t  by s u b j e c t s  a s  i n c o r r e c t ,  one- th i rd ,  two- th i rds ,  o r  f u l l y  c o r r e c t .  



P i e r c e  (1952) used what he c a l l e d  a  " s tandard  g r ad ing  t r a n s l a t i o n N .  Rather  than 
t r y i n g  t o  o b t a i n  an  exac t  morpheme by morpheme t r a n s c r i p t i o n  and t r a n s l a t i o n ,  he 
ob ta ined  a running t r a n s l a t i o n  i n t o  Engl i sh  from t h e  person who t o l d  t h e  s t o r y  and 
from two o t h e r  speake r s  o f  t h e  same community. He t hen  compared t h e s e  t h r e e  
t r a n s l a t i o n s  t o  c o n s t r u c t  t he  s tandard  g r ad ing  t r a n s l a t i o n  which l i s t e d  t h e  main 
semant ic  u n i t s  i n  each sen tence  o f  t h e  t e x t .  A s u b j e c t ' s  t r a n s l a t i o n  o f  t h e  t e x t  
was scored a s  c o r r e c t ,  i n c o r r e c t ,  o r  h a l f  c o r r e c t  f o r  each u n i t .  P i e r c e  a l s o  
recognized t h e  importance o f  t h e  hometown t e s t  a s  a  measure o f  a s u b j e c t ' s  a b i l i t i e s  
and was t h e  f i rs t  t o  sugges t  t h a t  i t  could be used i n  a d j u s t i n g  raw i n t e l l i g i b i l i t y  
s c o r e s  t o  c o n t r o l  f o r  d i f f e r i n g  s u b j e c t s 1  a b i l i t i e s .  Biggs (1957)  was t h e  first t o  
admin is te r  tests t o  groups o f  s u b j e c t s .  

I n  t h e s e  t h r e e  s t u d i e s ,  a s  w e l l  a s  i n  t h e  o r i g i n a l  p roposa l  o f  Voegelin and 
H a r r i s ,  t h e  main emphasis o r  pe r spec t i ve  was language c l a s s i f i c a t i o n .  They were n o t  
i n t e r e s t e d  i n  t h e  i n t e l l i g i b i l i t y  s c o r e s  a s  a  measure o f  communication a s  much a s  
t hey  were i n t e r e s t e d  i n  us ing  i n t e l l i g i b i l i t y  t o  measure " d i a l e c t  d i s t a n c e n  ( P i e r c e  
1952, Biggs  1957) -- t h e  degree o f  r e l a t e d n e s s  between speech groups.  Because o f  
t h i s  t hey  took t h e  asymmetry ou t  o f  i n t e l l i g i b i l i t y  t e s t  r e s u l t s  by computing what 
they c a l l e d  a  percentage o f  wmutualn i n t e l l i g i b i l i t y ,  which averaged t h e  amount of  
in format ion  f low i n  both d i r e c t i o n s  between a  p a i r  of  d i a l e c t s .  

2.2.2 Wol f f ' s  c r i t i q u e  

I n  1959, Hans Wolff wrote a c r i t i c i s m  i n  which he  ques t ioned  t h e  v a l i d i t y  o f  
us ing  i n t e l l i g i b i l i t y  t e s t i n g  t o  measure " d i a l e c t  d i s t a n c e n .  I n  h i s  paper he makes 
t h e  fol lowing c r i t i c i s m s  o f  t h e  method ( t h i s  list fo l l ows  Yamagiwa 1967:14-15): 

( 1 )  The method seems t o  measure p r ima r i l y  t h e  s u b j e c t ' s  a b i l i t y  t o  t r a n s l a t e .  
While a b i l i t y  t o  t r a n s l a t e  obviously  presupposes  some t ype  o f  i n t e l l i g i b i l t y ,  t h e  
r e v e r s e  is no t  n e c e s s a r i l y  t r u e .  

( 2 )  The t r a n s l a t i o n  i s  made i n t o  a  t h i r d  language,  t h u s  i n t roduc ing  an 
a d d i t i o n a l  uncon t ro l l ab l e  f a c t o r .  

( 3 )  The s u b j e c t  may d i s l i k e  t h e  no t i on  o f  having t o  produce a  t r a n s l a t i o n .  

( 4 )  The s u b j e c t ' s  r e a c t i o n  t o  hea r i ng  speech from a  l i f e l e s s  box r a t h e r  t han  i n  
a  normal s o c i o l i n g u i s t i c  s i t u a t i o n  c o n s t i t u t e s  ano the r  u n c o n t r o l l a b l e  v a r i a b l e .  

(5) The s u b j e c t ' s  psychocul tu ra l  r e a c t i o n  t o  a  d i f f e r e n t  form o f  speech and 
pos s ib ly  t o  t h e  people  who cus tomar i ly  speak it may e n t e r  i n t o  t h e  t e s t i n g .  

(6) D i a l e c t  d i s t a n c e  can be t e s t e d  e f f e c t i v e l y  on ly  if t h e  non-native d i a l e c t s  
have n o t  been lea rned .  

(7) The t e s t  does n o t  permit  us  t o  d i s t i n g u i s h  between i n t e l l i g i b i l i t y  due t o  
l i n g u i s t i c  proximity  a lone  and t h a t  which i s  due t o  some kind o f  l e a r n i n g  p roce s s .  

( 8 )  The t e s t  y i e l d s  l i t t l e  u s e f u l  in format ion  when we a r e  faced  wi th  t h e  
b a f f l i n g  phenomenon of non rec ip roca l  i n t e l l i g i b i l i t y .  

Wolff went on t o  d i s c u s s  t h e  c u l t u r a l  f a c t o r s  involved i n  communication between 
d i f f e r e n t  d i a l e c t s ,  i l l u s t r a t i n g  wi th  f o u r  examples from Niger ia .  He concludes t h a t  
a l though  l i n g u i s t i c  proximity  nay p lay  a  l i m i t i n g  o r  boos t ing  r o l e  i n  communication, 



t h e  d e c i s i v e  f a c t o r s  a r e  c u l t u r a l ,  Thus i n t e l l i g i b i l i t y  t e s t s  cou ld  n o t  be a  v a l i d  
means o f  measuring l i n g u i s t i c  proximity .  

While a l l  of t h e  p o i n t s  made by Wolff a r e  b a s i c a l l y  c o r r e c t ,  h e  made a  few 
o v e r s i g h t s  which render  many o f  h i s  c r i t i c i s m s  vacuous. I n  t h e  f i r s t  f o u r  p o i n t s  h e  
spoke of  u n c o n t r o l l a b l e  f a c t o r s  which a f f e c t  t h e  r e s u l t s  o f  t h e  i n t e l l i g i b i l i t y  
t e s t s :  t h e  s u b j e c t ' s  a b i l i t y  t o  t r a n s l a t e ,  t h e  s u b j e c t ' s  p r o f i c i e n c y  i n  a t h i r d  
language,  t h e  s u b j e c t ' s  d i s l i k e  f o r  having t o  produce a  t r a n s l a t i o n ,  and t h e  
s u b j e c t ' s  r e a c t i o n  t o  h e a r i n g  speech from a  l i f e l e s s  box. Here W o l f f l s  u s e  o f  t h e  
word w u n c o n t r o l l a b l e n  is  i n c o r r e c t .  What h e  means is  uunmeasurablen.  It is t r u e  
t h a t  t h e  s u b j e c t ' s  t r a n s l a t i o n  a b i l i t y ,  h i s  b i l i n g u a l  a b i l i t y ,  and h i s  a t t i t u d e  
toward t h e  t e s t  s i t u a t i o n  cannot  be e a s i l y  measured. However, t h e s e  measures can  be 
c o n t r o l l e d  f o r  and a n  a t t empt  t o  do s o  was made i n  t h e  e a r l y  i n t e l l i g i b i l i t y  
s t u d i e s .  

The hometown t e s t  ( t h e  t e s t  on t h e  s u b j e c t ' s  own d i a l e c t )  was used i n  t h e  e a r l y  
i n t e l l i g i b i l i t y  t e s t s  f o r  t h i s  purpose.  P i e r c e  (1952:206-7) goes  t o  some l e n g t h  t o  
e x p l a i n  how t h e  hometown t e s t  can s e r v e  a s  a n  exper imenta l  c o n t r o l  f o r  t h e s e  
unmeasurable f a c t o r s .  Presumably, an  informant  should  s c o r e  100% unders tand ing  o f  
h i s  own d i a l e c t .  Any d i f f e r e n c e  between t h e  observed s c o r e  and 100% can be 
a t t r i b u t e d  t o  t h e  f a c t o r s  above: a  l a c k  o f  a b i l i t y  i n  t h e  t r a n s l a t i o n  language,  a 
l a c k  o f  s k i l l  i n  t r a n s l a t i o n ,  o r  a  r e a c t i o n  a g a i n s t  t h e  test s i t u a t i o n .  P i e r c e  
s u g g e s t s  we can  assume t h a t  t h e s e  same k i n d s  o f  d e f i c i e n c i e s  which a f f e c t e d  t h e  
s u b j e c t ' s  t r a n s l a t i o n  o f  h i s  own d i a l e c t  w i l l  a l s o  a f f e c t  h i s  t r a n s l a t i o n  o f  t h e  
o t h e r  d i a l e c t s .  P i e r c e  goes  on t o  s a y  t h a t  i f  a l l  of  a  s u b j e c t ' s  s c o r e s  a r e  d i v i d e d  
by h i s  s c o r e  on h i s  own d i a l e c t ,  t h e  unmeasurable f a c t o r s  c a n c e l  each o t h e r  o u t .  A s  
a  r e s u l t  t h e  s c o r e  on h i s  own d i a l e c t  w i l l  be r a i s e d  t o  100% and a l l  o t h e r  s c o r e s  
w i l l  be r a i s e d  by a p r o p o r t i o n a l  amount. A l l  such s c o r e s  between d i f f e r e n t  
informants  a r e  comparable because t h e  e f f e c t s  o f  d i f f e r i n g  l e v e l s  o f  s u b j e c t  a b i l i t y  
have been compensated f o r .  A s  P i e r c e  shows, we may n o t  be  a b l e  t o  measure e x a c t l y  
t h e  e f f e c t  of t r a n s l a t i o n  s k i l l  o r  a t h i r d  language s k i l l  i n  t h e  test  r e s u l t s ,  b u t  
t h e  f a c t  t h a t  we d i v i d e  t h e  one s c o r e  by t h e  o t h e r  c a n c e l s  o u t  t h e i r  e f f e c t s  and 
what remains is t h e  measure of  i n t e l l i g i b i l t y .  Thus Wolff f a i l e d  t o  recognize  t h e  
s i g n i f i c a n c e  o f  t h e  hometown t e s t  a s  a n  exper imenta l  c o n t r o l  i n  t h e  i n t e l l i g i b l i t y  
t e s t  des ign .  

The e i g h t h  p o i n t  above,  t h a t  t h e  t e s t  y i e l d s  l i t t l e  u s e f u l  in fo rmat ion  when we 
a r e  faced w i t h  t h e  b a f f l i n g  phenomenon of n o n r e c i p r o c a l  i n t e l l i g i b i l i t y ,  is n o t  a  
c r i t i c i s m  o f  i n t e l l i g i b i l i t y  t e s t i n g  i t s e l f ,  but  r a t h e r  is a  c r i t i c i s m  o f  t h e  way 
t h e  e a r l y  s t u d i e s  i n t e r p r e t e d  t h e  r e s u l t s  o f  t h e  t e s t .  P i e r c e  (1952) and Biggs 
(1957) d i s regarded  t h e  asymmetry i n  i n t e l l i g i b i l i t y  r e l a t i o n s .  S i n c e  " d i a l e c t  
d i s t a n c e w ,  t h e  r e l a t i o n  which t h e y  were t r y i n g  t o  measure,  is  symmetr ical ,  t h e y  
chose t o  compute a  "percentage of  mutual i n t e l l i g i b i l i t y n  a s  a  measure o f  d i a l e c t  
d i s t a n c e .  T h i s  pe rcen tage  was t h e  average of t h e  s c o r e  i n  each  d i r e c t i o n  between 
two d i a l e c t s .  The f a u l t  h e r e  was n o t  i n  t h e i r  method o f  measuring i n t e l l i g i b i l i t y  
but  i n  t h e i r  assumption t h a t  i t  should be  umutualn when i n  f a c t ,  i t  i s  n o t .  

The remaining t h r e e  c r i t i c i s m s  a r e  a g a i n  a  c r i t i c i s m  n o t  a g a i n s t  t h e  method of  
t e s t i n g  i n t e l l i g i b i l i t y ,  but  a g a i n s t  t h e  way i n  which t h e  o r i g i n a l  i n v e s t i g a t o r s  
i n t e r p r e t e d  and a p p l i e d  t h e i r  r e s u l t s .  Wolff was a rgu ing  t h a t  i n t e l l i g i b i l i t y  
s c o r e s  n o t  o n l y  t e l l  us  something about  t h e  l i n g u i s t i c  d i s t a n c e  between two d i a l e c t s  
but they a l s o  t e l l  u s  something about t h e  s o c i a l  r e l a t i o n s  between t h e  d i a l e c t s .  
This  r e l a t i o n  could  be mani fes t  i n  a t t i t u d e s  which would r e s u l t  i n  a  n e g a t i v e  kind 
o f  r e a c t i o n  a g a i n s t  t h e  t e s t  t a p e  ( p o i n t  number 5 ) ,  o r  i n  f a v o r a b l e  k i n d s  of 
r e l a t i o n s  t h a t  could r e s u l t  i n  t h e  l e a r n i n g  o f  d i f f e r e n t  d i a l e c t s  ( p o i n t s  6  and 7 ) .  



With f o u r  examples from Niger ian languages  Wolff goes  on t o  show t h a t  
i n t e l l i g i b i l i t y  measures both l i n g u i s t i c  r e l a t i o n s  between d i a l e c t s  and s o c i a l  
r e l a t i o n s .  Wolff l e f t  o f f  h i s  argument a t  t h a t  p o i n t .  It fo l l ows ,  however, t h a t  i f  
t h e  i n v e s t i g a t o r  can demonstra te  t h a t  t h e  s o c i a l  r e l a t i o n s  between d i a l e c t s  a r e  
a b s o l u t e l y  n i l ,  then  t h e  measure o f  i n t e l l i g i b l i t y  can be viewed as r e f l e c t i n g  on ly  
l i n g u i s t i c  r e l a t i o n s .  I n  such a  c a s e ,  i n t e l l i g i b i l i t y  s c o r e s  may have va lue  a s  
o f f e r i n g  a composite measure o f  phonolog ica l ,  l e x i c a l ,  grammatical ,  and semant ic  
r e l a t i o n s  between d i a l e c t s .  It was such an unders tand ing  t h a t  mot ivated Biggs 
(1957:59) t o  s c r een  h i s  s u b j e c t s  and d i s coun t  any s u b j e c t  who had had ex t ens ive  
p r i o r  con t ac t  wi th  t h e  language being t e s t e d .  

An a n a l y s i s  o f  Wol f f l s  c r i t i c i s m  o f  i n t e l l i g i b i l i t y  t e s t i n g  a s  i t  was p r a c t i c e d  
i n  t he  5 0 ' s  i n d i c a t e s  t h a t  he a c t u a l l y  made no l e g i t i m a t e  c r i t i c i s m s  a g a i n s t  t h e  
method t h a t  was being employed t o  measure i n t e l l i g i b i l i t y ,  on ly  a g a i n s t  t h e  way t h e  
r e s u l t s  were i n t e r p r e t e d .  The r e a l  va lue  o f  h i s  paper  is  i n  demonstra t ing w i th  some 
ve ry  good examples t h a t  i n t e l l i g i b i l i t y  measures no t  on ly  l i n g u i s t i c  r e l a t i o n s  but  
a l s o  s o c i a l  ones .  Thus we must be extremely c a u t i o u s  i n  i n t e r p r e t i n g  
i n t e l l i g i b i l i t y  s c o r e s  a s  a  measure o f  d i a l e c t  d i f f e r e n c e .  

2.2.3 Casad 's  method 

I n  t h e  e a r l y  60 ' 9 ,  John Crawford began adap t ing  t h e  methods o f  i n t e l l i g i b i l i t y  
t e s t i n g  (Casad 1974:58 f f ) .  He agreed with  Wol f f l s  c r i t i c i s m  o f t h e  way t h e  e a r l y  
i n t e l l i g i b i l i t y  t e s t s  had been admin is te red  and i n t e r p r e t e d .  However, he  reasoned 
t h a t  i f  t h e  a c t u a l  t e s t i n g  technique were improved, i n t e l l i g i b i l i t y  s c o r e s  could be 
used a s  q u a n t i t a t i v e  measures o f  t h e  amount of in format ion  t r a n s f e r  between 
d i a l e c t s .  H i s  i n t e r e s t  was no t  i n  d i a l e c t  d i s t a n c e ,  bu t  r a t h e r  i n  how widely a  
d i a l e c t  could be used i n  ve rnacu l a r  l i t e r a t u r e  and educa t i on  programs. Papers  by 
Bradley (1968) and Ki rk  (1970) a r e  i n i t i a l  r e p o r t s  on Crawford 's  r e f i n e d  techn ique  
and its a p p l i c a t i o n  i n  a  number of  p r o j e c t s  by t h e  Summer I n s t i t u t e  o f  L i n g u i s t i c s  
i n  Mexico. They took h i s  i d e a s  and cont inued t o  r e f i n e  t h e  t echn iques  o f  
i n t e l l i g i b i l i t y  t e s t i n g  whi le  conduct ing f i e l d  surveys  o f  v a r i o u s  language groups.  

Three works which have r e c e n t l y  come ou t  o f  t h a t  p r o j e c t  g i v e  ex t ens ive  
coverage of d i a l e c t  i n t e l l i g i b i l i t y  t e s t i n g .  Casad (1974) has  w r i t t e n  a thorough 
manual on how tosconduct a  survey  and how t o  i n t e r p r e t  t h e  r e s u l t s .  I n  a d d i t i o n  he 
g i v e s  h i s t o r i c a l  and c r i t i c a l  reviews o f  t h e  method and d i s c u s s e s  a l t e r n a t i v e  
t echn iques .  H i s  book is  a n  i nva luab l e  sou rce  on t h e  t o p i c  o f  d i a l e c t  
i n t e l l i g i b i l i t y  t e s t i n g .  S t o l t z f u s  (1974) t r e a t s  t h e  problem of  d e s i g n a t i n g  c e r t a i n  
d i a l e c t s  a s  c e n t e r s  f o r  indigenous l i t e r a t u r e  programs and t hen  suppo r t s  t h e  
d i s cus s ion  wi th  ana ly se s  o f  s i x  d i a l e c t  su rveys  conducted i n  Mexico. Grimes (1974) 
concen t r a t e s  on t h e  methods used t o  ana lyze  t h e  survey  d a t a  and conve r t  them t o  
d e c i s i o n s  on d i a l e c t  g roupings  and c e n t e r s .  

I n  t h i s  approach,  Wolff ls  major c r i t i a i s m ,  t h a t  i n t e l l i g i b i l i t y  s c o r e s  a r e  no t  
v a l i d  measures of  d i a l e c t  d i s t a n c e ,  i s  bypassed by viewing t h e  s c o r e s  s t r i c t l y  a s  
measures o f  in format ion  t r a n s f e r ,  no t  d i a l e c t  d i s t a n c e .  Here t h e  i n v e s t i g a t o r s  a r e  
i n t e r e s t e d  i n  determining t h e  e x t e n d a b i l i t y  o f  ve rnacu l a r  l i t e r a t u r e  produced i n  any 
g iven  d i a l e c t .  The s o c i a l  f a c t o r s  which a f f e c t  i n t e l l i g i b i l i t y ,  such  a s  nega t i ve  
f e e l i n g s  t h a t  l i m i t  communication o r  good r e l a t i o n s  t h a t  boost  communication, a r e  
a l s o  l i k e l y  t o  l i m i t  o r  boost  t h e  e x t e n d a b i l i t y  o f  l i t e r a t u r e  i n  t h e  same way. Thus 
i n t e l l i g i b i l i t y  taken a s  a  composite measure of  bo th  l i n g u i s t i c  and s o c i a l  
r e l a t i o n s ,  measures e x a c t l y  what t hey  were look ing  f o r .  



These i n v e s t i g a t o r s  a l s o  t r i e d  t o  combat t h e  o t h e r  a s p e c t s  o f  t h e  o r i g i n a l  t e s t  
des ign  which Wolff c r i t i c i z e d .  Wolff c r i t i c i z e d  t h e  method because it t e s t e d  a  
s u b j e c t ' s  a b i l i t y  t o  t r a n s l a t e  a s  much a s  i t  d i d  h i s  unders tanding.  Thus t h e  method 
was changed so  t h a t  s u b j e c t s  a r e  no t  requ i red  t o  t r a n s l a t e  a  passage ,  but  t o  answer 
s p e c i f i c  ques t i ons  about t h e  con t en t  o f  a  passage.  A s  a  convent ion ,  a  t e x t  i s  
d iv ided  i n t o  t e n  segments and a  ques t ion  is asked f o r  each one. Moreover, Wolff 
complained t h a t  t h e  s u b j e c t s  were r equ i r ed  t o  make a response i n  a t h i r d  language. 
I n  t h i s  r e f i n e d  technique t h e  ques t i ons  and t h e  s u b j e c t ' s  answer t o  t h e s e  q u e s t i o n s  
a r e  given i n  h i s  own vernacu la r .  Again, Wolff f e l t  t h a t  t h e  s u b j e c t ' s  r e a c t i o n  
a g a i n s t  t h e  t e s t  s i t u a t i o n  i t s e l f  and a g a i n s t  t h e  methods and equipment of  t h e  
i n v e s t i g a t o r s  could i n t roduce  an uncon t ro l l ab l e  v a r i a b l e  i n t o  t h e  t e s t  r e s u l t s .  I n  
t h i s  r e f i ned  technique t h e  f i r s t  t a p e  which any s u b j e c t  l i s t e n s  t o  is  an 
i n t roduc to ry  t a p e  i n  h i s  own d i a l e c t .  Th is  t a p e  first i n t roduces  t h e  i n v e s t i g a t o r s  
and exp l a in s  t h e i r  purpose,  t hen  it e x p l a i n s  how t h e  t e s t i n g  w i l l  be done and g i v e s  
a  s h o r t  sample t e s t  i n  which ques t i ons  a r e  asked and t h e  c o r r e c t  responses  a r e  g iven  
f o r  an example. Th i s  i n t roduc to ry  t a p e  is meant t o  r e l a x  t h e  s u b j e c t  and 
f a m i l i a r i z e  him with  t h e  i n v e s t i g a t o r s ,  t h e i r  t echn iques ,  and t h e i r  equipment. 

Casad summarizes t h e  s t e p s  i n  p repar ing  t h e  t e s t  t a p e s  f o r  each d i a l e c t  as 
fol lows (1974:lOO): 

The survey team must complete t h e  fo l lowing  s e r i e s  of  s t e p s  a t  each 
t e s t  po in t :  ( 1 )  e l i c i t  and t r a n s c r i b e  an  adequate  t e x t ,  (2) fo rmula te  a 
s e t  of ques t i ons  from t h e  t r a n s l a t i o n  o f  t h a t  t e x t ,  ( 3 )  t r a n s l a t e  t h e  s e t s  
o f  ques t i ods  f o r  a l l  t h e  t e s t  t a p e s  i n t o  t h e  l o c a l  d i a l e c t ,  ( 4 )  p repare  an 
i n t roduc t i on  t a p e ,  ( 5 )  submit t h e  t r a n s l a t i o n s  of  t h e  ques t i ons  t o  a 
p r e - t e s t  panel  of  speakers  of  t h a t  d i a l e c t  i n  o r d e r  t o  d e t e c t  and c o r r e c t  
t r a n s l a t i o n  e r r o r s ,  ( 6 )  make a dubbed copy o f  a  hometown t e x t  f o r  
cons t ruc t i ng  t h e  hometown t e s t  t a p e ,  and ( 7 )  record  t h e  t r a n s l a t e d  
ques t i ons  and t h e  i n t r o d u c t i o n  tape .  ... This  p r epa ra t i on  e n t a i l s  a  day ' s  
work. 

To admin is te r  t h e  tests r e q u i r e s  ano ther  day. The t e s t s  a r e  admin is te red  t o  
i n d i v i d u a l  s u b j e c t s  and as a  convent ion,  Casad sugges t s  t h a t  t e n  s u b j e c t s  b e  t e s t e d .  
About 45 minutes  a r e  r equ i r ed  t o  admin i s t e r  a s e t  of  t e s t  t a p e s  t o  a  s i n g l e  s u b j e c t  
(Casad 1974:24). That amounts t o  seven and a  h a l f  hours  f o r  t e n  s u b j e c t s .  
Furthermore,  t h e  method r e q u i r e s  a  survey team o f  two members (1974:3).  The t o t a l  
requirement f o r  each t e s t  p o i n t  i s  then  two i n v e s t i g a t o r s  f o r  two days ,  o r  f o u r  
man-days . 

2.2.4  Other r e c e n t  methods 

I n  t h i s  s e c t i o n ,  f o u r  o t h e r  r e cen t  methods a r e  cons idered .  I n  each c a s e  t h e s e  
i n v e s t i g a t o r s  s t u d i e d  i n t e l l i g i b i l i t y  t o  l e a r n  about  communication between speech 
communities and no t  t o  e s t ima t e  d i a l e c t  d i s t a n c e .  Thus t hey  s i de s t epped  t h e  b run t  
of  Wol f f f s  c r i t i c i s m .  I n  t h e  first t h r e e  methods t h e  i n v e s t i g a t o r s  used w r i t t e n  
t e s t s  t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  d a t a  c o l l e c t i o n .  I n  t h e  second, t h i r d ,  and 
f o u r t h  methods t h e  i n v e s t i g a t o r s  used t r a n s l a t e d  t e x t s  t o  c o n t r o l  f o r  v a r i a t i o n  i n  
t h e  d i f f i c u l t y  and s u b j e c t  ma t t e r  of  t h e  t e s t  m a t e r i a l s .  

Yamagiwa (1967) s t u d i e d  i n t e l l i g i b i l i t y  among Japanese d i a l e c t s  by 
admin is te r ing  t e s t s  t o  s i x t y - f i v e  u n i v e r s i t y  s t u d e n t s  and g r adua t e s .  Because of t h e  
academic s o p h i s t i c a t i o n  o f  h i s  s u b j e c t s ,  he was a b l e  t o  have t h e  s u b j e c t s  make 
w r i t t e n  t r a n s l a t i o n s  of  t h e  t e x t s  they  heard.  The s t u d e n t s  heard s h o r t  p o r t i o n s  of 



speech twelve t o  twenty seconds long recorded i n  t e n  d i f f e r e n t  d i a l e c t s .  They heard 
t h r e e  r e p e t i t i o n s  o f  each d i a l e c t  sample and were asked t o  w r i t e  o u t  a t r a n s l a t i o n  
o f  each.  These t r a n s l a t i o n s  were compared t o  a  s t anda rd  t r a n s l a t i o n  t o  s c o r e  t h e  
amount of  unders tanding.  The advantage o f  t h i s  w r i t t e n  t r a n s l a t i o n  method is  
twofold: t e s t s  can be admin is te red  i n  a  c lassroom kind o f  s e t t i n g  s o  t h a t  a  l a r g e  
number of  s u b j e c t s  can be t e s t e d  a t  one t ime ,  and each s u b j e c t  t r a n s c r i b e s  h i s  own 
t r a n s l a t i o n  s o  t h a t  t h e  i n v e s t i g a t o r  i s  n o t  l e f t  wi th  r e co rd ings  t h a t  he must l a t e r  
t r a n s c r i b e  and s co re .  The e f f e c t  is t h a t  t h e  i n v e s t i g a t o r  can c o l l e c t  many t imes  
more in format ion  i n  much l e s s  t ime t han  is p o s s i b l e  by t h e  methods i n  S e c t i o n s  2.1, 
2.2.7,  and 2.2.3. O f  course  such a  method is l i m i t e d  t o  a  very  r e s t r i c t e d  kind of  
s u b j e c t .  

The nex t  two s t u d i e s  come o u t  o f  t h e  "Survey o f  Language Use and Language 
Teaching i n  Eas t e rn  Afr icaN p r o j e c t .  They a r e  t h e  s t udy  o f  i n t e l l i g i b i l i t y  among 
t h e  Sidamo languages  o f  E th iop i a  by Marvin Bender and Robert  Cooper (1971) and t e s t s  
conducted with  speakers  of  two Bantu languages  o f  Uganda by P e t e r  Ladefoged (1968, 
Ladefoged and o t h e r s  1972). Bender and Cooper s t u d i e d  i n t e l l i g i b i l i t y  among s i x  
languages.  S i x  s e p a r a t e  s t o r i e s  about  everyday t o p i c s  were t r a n s l a t e d  i n t o  each of  
t h e  s i x  languages ,  g i v i n g  t h i r t y - s i x  passages .  These were t hen  s p l i c e d  i n t o  s i x  
t e s t  t a p e s ,  wi th  one s t o r y  per  language on each t a p e .  The o r d e r  o f  t h e  languages  
was d i f f e r e n t  on each t ape .  The t e s t s  were admin is te red  t o  s i x t h  g rade  school  
c h i l d r e n  i n  t h e  classroom. On t h e  t e s t  t a p e s  each s t o r y  (averag ing  175 words) was 
followed by t h r e e  ques t i ons  wi th  f o u r  m u l t i p l e  cho i ce  r e sponse s  each.  The ques t i ons  
and t h e i r  a l t e r n a t i v e  responses  were p r i n t e d  i n  t e s t  book l e t s  i n  Amharic. The 
s t u d e n t s  heard each s t o r y  with  its q u e s t i o n s  and responses  two t imes  be fo r e  marking 
t h e  response i n  t h e  t e s t  bookle t .  Before t h e  a c t u a l  t e s t i n g  began t h e r e  were t h r e e  
p r a c t i c e  e x e r c i s e s .  Bender and Cooper r e p o r t  t h a t  i t  took 45 minutes  t o  admin i s t e r  
a  s e t  of s i x  t e s t s ,  i n c lud ing  p r a c t i c e .  That is, they  were a b l e  t o  t e s t  a whole 
c lassroom f u l l  o f  l i t e r a t e  s u b j e c t s  i n  t h e  same amount o f  t ime t h a t  one s u b j e c t  can 
be t e s t e d  by t h e  methods reviewed i n  preceding s e c t i o n s .  

The use  of  t r a n s l a t e d  s t o r i e s  h a s  t h e  d i sadvantage  t h a t  t h e  i n v e s t i g a t o r  cannot  
i n s u r e  t h e  n a t u r a l n e s s  o f  t h e  t e x t s .  On t h e  ocher  hand, it has  t h e  advantage t h a t  
one can exper imenta l ly  c o n t r o l  f o r  t h e  d i f f e r i n g  d i f f i c u l t i e s  o f  t h e  t e x t s .  They 
t r a n s l a t e d  s i x  s t o r i e s  i n t o  s i x  languages ,  o r  t h i r t y - s i x  passages .  These were 
arranged i n  s i x  t e s t  t a p e s  i nc lud ing  one passage f o r  each language. S tuden t s  t o  
t a k e  t h e  t e s t s  were d iv ided  i n t o  s i x  groups and each group heard a  d i f f e r e n t  t e s t  
t ape .  The r e s u l t  was t h a t  each  group heard a  d i f f e r e n t  s t o r y  from t h e  same 
language. The sum of responses  f o r  a l l  s i x  groups on a  p a r t i c u l a r  language is  a sum 
over a l l  s i x  s t o r i e s .  The t o t a l  r esponses  on each o f  t h e  s i x  languages  a r e  a  sum 
over  t h e  same s i x  s t o r i e s ,  and t h e r e f o r e  t h e  i n t e l l i g i b i l i t y  t o t a l s  a r e  based on 
i d e n t i c a l  t e x t s  and ques t i ons .  Th i s  is  n o t  t r u e  of t h e  o t h e r  methods cons idered  s o  
f a r .  Th i s  p a r t i c u l a r  kind o f  exper imental  de s ign  is  c a l l e d  a  L a t i n  Square design.  
Coupled wi th  t h e  s t a t i s t i c a l  method o f  a n a l y s i s  o f  v a r i a n c e ,  it can  be used t o  t e s t  
hypotheses  concerning t h e  r e l a t i v e  e f f e c t s  which d i f f e r e n t  groups o f  s u b j e c t s ,  
d i f f e r e n t  s t o r i e s ,  d i f f e r e n t  languages ,  and t h e  o rde r i ng  of  t h e  t e s t s  on each t a p e  
have i n  exp l a in ing  t h e  observed d i f f e r e n c e s  i n  i n t e l l i g i b i l i t y .  

Ladefoged used b a s i c a l l y  t h e  same method a s  Bender and Cooper wi th  t r a n s l a t e d  
s t o r i e s ,  L a t i n  Square de s ign ,  and w r i t t e n  t e s t s  among school  c h i l d r e n .  H i s  t e s t s  
were s imple r  i n  t h a t  t h e  s t o r i e s  were s h o r t e r  and t h e  s u b j e c t s  were r equ i r ed  t o  
answer on ly  one mu l t i p l e  cho ice  ques t i on  on what each s t o r y  was about .  Each 
ques t i on  had t h r e e  pos s ib l e  responses .  

G i l l i a n  Sankoff (1968:151-5) used t r a n s l a t e d  t e x t s  t o  t e s t  i n t e l l i g i b i l i t y  



among t h e  Buang o f  Papua New Guinea u s i n g  an o r a l  method. She made t e s t s  f o r  s i x  
languages .  F i r s t ,  s h e  composed s i x  s h o r t  s t o r i e s  hav ing  t o  d o  w i t h  d a i l y  l i f e  i n  
t h e  v i l l a g e .  The E n g l i s h  t e x t  o f  each  was abou t  100 words long .  Then each  s t o r y  
was t r a n s l a t e d  and recorded  on t a p e  i n  each o f  t h e  s i x  l a n g u a g e s ,  r e s u l t i n g  i n  
t h i r t y - s i x  t aped  s t o r i e s .  Each s u b j e c t  t h e n  hea rd  a d i f f e r e n t  combinat ion o f  t e x t s  
i n  t h e  d i f f e r e n t  l anguages ,  though t h e  o r d e r  o f  t h e  l anguages  was k e p t  c o n s t a n t .  I n  
a d m i n i s t e r i n g  t h e  t e s t s ,  an  i n d i v i d u a l  s u b j e c t  l i s t e n e d  t o  a  s t o r y  once.  Then t h e  
i n v e s t i g a t o r  p e r s o n a l l y  ( r a t h e r  than  on t h e  t e s t  t a p e )  asked t h r e e  q u e s t i o n s  abou t  
it i n  t h e  v e r n a c u l a r .  The q u e s t i o n s  were phrased s o  as t o  have b r i e f  answers .  An 
answer was scored  2  f o r  comple te ly  c o r r e c t ,  1 f o r  p a r t i a l l y  c o r r e c t ,  and 0  f o r  
wrong. The r e s u l t  on a t e s t  ranged from 0  t o  6. I n  t h e  t h r e e  d i a l e c t s  s h e  t e s t e d  
16,  20,  and 48 s u b j e c t s .  A drawback o f  t h e  method was t h a t  s u b j e c t s  t ended  t o  
f o r g e t  i t ems  which t h e y  a c t u a l l y  unders tood ,  as evidenced by t h e  f a c t  t h a t  s u b j e c t s  
averaged 70% unders tand ing  o f  t h e i r  hometown d i a l e c t  t e s t .  

A second p a r t  o f  t h e  t e s t  was des igned t o  measure comprehension o f  vocabu la ry  
i t ems  i n  t h e  t e x t s .  Ten c o n t e n t  words were s e l e c t e d  from each s t o r y  f o r  t h e  t e s t  of  
vocabulary  i t ems .  A f t e r  t h e  s u b j e c t  had l i s t e n e d  t o  t h e  s t o r y  and answered t h e  
q u e s t i o n s  t h e  t e x t  was played a g a i n ,  s t o p p i n g  t h e  t a p e  a t  t h e  t e n  s e l e c t e d  words. 
The s u b j e c t  was then  asked t o  t r a n s l a t e  t h e  word i n t o  h i s  own d i a l e c t .  A r e s p o n s e  
was scored  a s  c o r r e c t  o r  i n c o r r e c t ,  t h u s  10 p o i n t s  were p o s s i b l e  f o r  t h e  t e s t .  

2.3 A taxonomy and e v a l u a t i o n  o f  i n t e l l i g i b i l i t y  t e s t i n g  methods 

The methods o f  i n t e l l i g i b i l i t y  t e s t i n g  which have t h u s  far  been p r e s e n t e d  a r e  
now c l a s s i f i e d  accord ing  t o  s i x  d ichotomies .  The a l t e r n a t e  approaches  w i t h i n  t h e  
d ichotomies  are eva lua ted  i n  t e rms  o f  o p t i m a l i t y  and r e l a t i o n  t o  t h e  i n v e s t i g a t o r ' s  
g o a l s .  A s  a  conc lus ion  t h e  r e l a t i o n  between t h e  a b i l i t i e s  o f  t h e  p o t e n t i a l  s u b j e c t s  
and t h e  methods o f  t e s t i n g  is  cons ide red .  The r e s u l t s  show t h a t  no one method o f  
t e s t i n g  i n t e l l i g i b i l i t y  is  i n h e r e n t l y  b e t t e r  t h a n  a n o t h e r .  R a t h e r ,  t h e  g o a l s  o f  t h e  
i n v e s t i g a t o r  and t h e  c a p a b i l i t i e s  o f  t h e  s u b j e c t s - w o r k  t o g e t h e r  t o  d e f i n e  a method 
which is  b e s t  f o r  a  s i t u a t i o n .  It is hoped t h a t  t h e  f o l l o w i n g  d i s c u s s i o n  w i l l  s e r v e  
as a  g u i d e  t o  t h o s e  who must p lan  a  d i a l e c t  i n t e l l i g i b i l i t y  su rvey .  

2.3.1 A taxonomy o f  i n t e l l i g i b i l i t y  t e s t i n g  methods 

Methods o f  i n t e l l i g i b i l i t y  t e s t i n g  can be c l a s s i f i e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  
s i x  d ichotomies :  

( 1 )  Language o f  r e sponse  = (Vernacu la r ,  Common) 
( 2 )  Mode o f  r e sponse  = ( O r a l ,  W r i t t e n )  
( 3 )  Format o f  t e s t  = ( Q u e s t i o n ,  T r a n s l a t i o n )  
( 4 )  Scor ing  method = ( Q u a n t i t a t i v e ,  Q u a l i t a t i v e )  
( 5 )  Source  o f  t e x t  = ( E l i c i t e d ,  T r a n s l a t e d )  
( 6 )  Sampling method = (Groups,  I n d i v i d u a l s )  

That  i s ,  ( 1 )  s u b j e c t s  may be asked t o  respond i n  t h e i r  v e r n a c u l a r  language o r  i n  
some language such as t h e  n a t i o n a l  language o r  t r a d e  language which is  common t o  
them and t h e  i n v e s t i g a t o r ,  ( 2 )  s u b j e c t s  may be  asked t o  speak t h e i r  r e s p o n s e s  o r  
w r i t e  them, (3) t h e  t e s t  may be f o r m a t t e d  s o  t h a t  s u b j e c t s  a r e  asked t o  respond by 
answering q u e s t i o n s  about  t h e  t e x t  o r  by t r a n s l a t i n g  i t ,  ( 4 )  unders tand ing  may be  
scored q u a n t i t a t i v e l y  ( a s  a  p e r c e n t a g e ,  f o r  i n s t a n c e )  o r  q u a l i t a t i v e l y  ( a s  be ing  
adequa te  o r  n o t  adequa te ,  f o r  i n s t a n c e ) ,  ( 5 )  t h e  t e x t s  f o r  t e s t s  may be  e l i c i t e d  



n a r r a t i v e  o r  may be t r a n s l a t i o n s  o f  p re -wr i t t en  t e x t s ,  and ( 6 )  t h e  s u b j e c t s  may be 
sampled a s  a  group o r  a s  i n d i v i d u a l s .  F igure  2.1 s e t s  ou t  a  t a b l e  i n  which t h e  
methods d i scussed  t h u s  f a r  i n  t h e  c h a p t e r  a r e  c l a s s i f i e d  a s  t o  t h e i r  v a l u e s  f o r  each 
o f  t h e  s i x  dichotomies .  

2.3.2 An e v a l u a t i o n  o f  i n t e l l i g i b i l i t y  t e s t i n g  methods 

There a r e  many pos s ib l e  ways t o  t e s t  i n t e l l i g i b i l i t y .  The methods c l a s s i f i e d  
i n  F igure  2.1 a r e  ways t h a t  have been used;  o t h e r  combinat ions  o f  t h e  s i x  v a r i a b l e s  
could b e  proposed. I n  t h i s  s e c t i o n  I argue  t h a t  no one method i s  i n h e r e n t l y  b e t t e r  
t han  ano ther .  Th i s  obse rva t i on  is  borne o u t  i n  S e c t i o n  5.5 where i t  is shown t h a t  
t h e  many d i f f e r e n t  methods g i v e  e s s e n t i a l l y  t h e  same r e s u l t .  The cho ice  between 
methods is  t h e r e f o r e  based on r e s t r i c t i o n s  caused by t h e  a b i l i t i e s  o f  t h e  s u b j e c t s  
( s e e  S e c t i o n  2.3.3) and by t h e  i n v e s t i g a t o r ' s  g o a l s .  Where c h o i c e s  s t i l l  remain,  
t h e  d e c i s i o n  is  based on a  c r i t e r i o n  o f  o p t i m a l i t y .  I d e f i n e  an  op t imal  method a s  
one which a l lows  t h e  i n v e s t i g a t o r  t o  g a t h e r  t h e  g r e a t e s t  amount o f  in format ion  
pos s ib l e  wi th  t h e  l e a s t  amount o f  e f f o r t  pos s ib l e .  Each o f  t h e  s i x  dichotomies  i s  
now considered i n  t u rn .  

( 1 )  Language o f  response - The s u b j e c t s  can respond i n  t h e i r  ve rnacu l a r  
language o r  i n  a common language,  such a s  t h e  n a t i o n a l  language o r  a  t r a d e  language. 
I n  a  ques t i on  approach, t h e  same language w i l l  a l s o  be  used t o  fo rmula te  ques t i ons .  
Where a  eommon language can be used ( t h a t  i s ,  where t h e  s u b j e c t s  a r e  adequa te ly  
b i l i n g u a l ) ,  t h e  common language approach is op t imal .  Th i s  i s  because i t  r e q u i r e s  
t h e  l e a s t  amount o f  e f f o r t  t o  p repare  t e s t  t ape s .  I n  a ve rnacu l a r  approach,  such a s  
Casad's (Sec t i on  2.2.31, it is necessa ry  t o  c o n s t r u c t  a  new t e s t  t a p e  f o r  each 
v i l l a g e  where a  t e x t  w i l l  b e  t e s t e d .  The t e x t  remains t h e  same bu t  t h e  ques t i ons  
t h a t  g o  wi th  i t  must be t r a n s l a t e d  i n t o  t h e  l o c a l  d i a l e c t  and dubbed i n  t o  c r e a t e  a  
new t e s t  t ape .  Otherwise t h e  d i f f i c u l t y  o f  unders tanding t h e  q u e s t i o n s  themselves  
compounds t h e  d i f f i c u l t y  o f  unders tanding t h e  t e x t .  With t h e  common language 
approach, however, t h e  same test t a p e  is  used i n  every  v i l l a g e  where a  p a r t i c u l a r  
d i a l e c t  is t e s t e d .  Th i s  s aves  t ime a s  wel l  a s  i n c r e a s i n g  cons i s t ency  s i n c e  s u b j e c t s  
i n  d i f f e r e n t  v i l l a g e s  hear  t h e  same t e s t  t a p e  i n s t e a d  o f  d i f f e r e n t  v e r s i o n s  o f  i t .  

One o f  t h e  problems a s s o c i a t e d  wi th  s e l e c t i n g  a common language approach is 
i n s u r i n g  t h a t  t h e  s u b j e c t s  a r e  adequa te ly  b i l i n g u a l  i n  t h e  common language. When a  
common language approach is used,  t h e  hometown t e s t  s e r v e s  a s  a  c o n t r o l  f o r  
b i l i n g u a l  a b i l i t i e s .  I f  a  s u b j e c t ' s  s c o r e  on t h e  hometown t e s t  does  n o t  near  1002, 
then  i t  may i n d i c a t e  t h a t  he i s  n o t  s u f f i c i e n t l y  b i l i n g u a l  t o  t a k e  t h e  t e s t .  
However, i f  a  s u b j e c t  does s co re  n e a r l y  1005, t hen  h i s  b i l i n g u a l  a b i l i t i e s  a r e  no t  
a t  i s s u e .  Thus t h e  hometown t e s t  s e r v e s  t o  v a l i d a t e  t h e  assumption t h a t  t h e  
s u b j e c t s  a r e  s u f f i c i e n t l y  b i l i n g u a l  t o  be t e s t e d  i n  t h e  common language. However, 
i f  i t  t u r n s  o u t  t h a t  many p o t e n t i a l  s u b j e c t s  a r e  d i s q u a l i f i e d  from f u r t h e r  t e s t i n g  
because t hey  cannot  respond adequa te ly  on t h e  hometown t e s t ,  then  t h e  use of t h e  
common language may b i a s  t h e  r e s u l t s .  I f  t h e  i n v e s t i g a t o r  s t i l l  wants t o  use  a 
common language approach, then  i t  may be nece s sa ry  t o  do an i n  dep th  s t udy  i n  one o r  
two v i l l a g e s  w i t h  a  ve rnacu l a r  method t o  s e e  if a  common language approach f o r  t h e  
e n t i r e  survey would be v a l i d .  For i n s t a n c e ,  G i l l i a n  Sankoff (1968:168-9) used a 
vernacu la r  approach t o  t e s t  48 i n d i v i d u a l s  from Mambump v i l l a g e ,  Papua New Guinea, 
on t h e i r  unders tanding o f  r e l a t e d  d i a l e c t s  and on t h r e e  languages  of wider 
communication ( i n c l u d i n g  New Guinea P i d g i n ) .  She found t h a t  a l though  women scored 
s i g n i f i c a n t l y  lower than  men on t h e  P idg in  t e s t ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e i r  s c o r e s  on r e l a t e d  d i a l e c t s .  Thus I would sugges t  t h e s e  r e s u l t s  i n d i c a t e  
t h a t  i n  t h i s  a r e a  one could use a  common language approach wi th  P idg in  which t e s t e d  
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only men, and n o t  b i a s  t h e  r e s u l t s  by excluding women from t h e  sample. 

Another way i n  which a common language approach i s  op t imal  is  t h a t  it does  n o t  
r e q u i r e  t h a t  t h e  i n v e s t i g a t o r  be f a m i l i a r  wi th  t h e  ve rnacu l a r  language. Casad 
sugges t s  t h a t  f o r  h i s  method one o f  t h e  i n v e s t i g a t o r s  should  speak a t  l e a s t  one of 
t h e  d i a l e c t s  i n  t h e  language a r e a  under s t udy  (1974:3).  A method wi th  t h a t  
requirement means t h a t  i n t e l l i g i b i l i t y  cannot  be t e s t e d  i n  a new l i n g u i s t i c  a r e a  
u n t i l  someone h a s  spen t  a number o f  months, perhaps  a few y e a r s ,  l e a r n i n g  a 
language. Joseph Grimes (pe r sona l  communication) f e e l s  t h a t  u n t i l  t h e r e  i s  such an  
i n v e s t i g a t o r ,  i n t e l l i g i b i l i t y  is t o o  f i n e  g r a ined  a phenomenon t o  measure. I do no t  
t h i n k  so.  There should be methods o f  t e s t i n g  i n t e l l i g i b i l i t y  (some a r e  suggested i n  
Sec t i on  2.3.4) which a l low a team o f  survey  t e c h n i c i a n s  t o  go  i n t o  any new a r e a  and 
survey t h e  i n t e l l i g i b i l i t y  s i t u a t i o n  ( a s  w e l l  a s  t h e  l i n g u i s t i c  and s o c i a l  
r e l a t i o n s ,  Chapters  5 and 6 )  s o  t h a t  wise  d e c i s i o n s  about  language planning can  be 
made before  personnel  a r e  a c t u a l l y  ass igned  t o  i n  dep th  s tudy  o f  languages  i n  t h e  
a r e a .  The i n  dep th  s t udy  may l a t e r  sugges t  some changes i n  s t r a t e g y ,  bu t  t hey  w i l l  
no t  be a s  d r a s t i c  a s  t h e y  would have been had i n i t i a l  d e c i s i o n s  been based on 
l i n g u i s t i c  r e l a t i o n s  a lone .  A common language approach, where i t  is a p p l i c a b l e ,  
means t h a t  t h e  i n t e l l i g i b i l i t y  s i t u a t i o n  can be measured immediately wi thout  having 
t o  wa i t  months o r  y e a r s  f o r  t h e  i n v e s t i g a t o r  t o  g a i n  p ro f i c i ency  i n  t h e  l o c a l  
ve rnacu la r .  Where t h e  common language approach cannot r e ach  a l l  o f  t h e  popula t ion  
but  y e t  a s i z e a b l e  po r t i on  o f  i t ,  then  it i s  s t i l l  v a l i d  t o  use  i t  w i t h  t h e  
unders tanding t h a t  i t  g i v e s  b e t t e r  r e s u l t s  than  no survey  would, and t h a t  a 
vernacu la r  approaah w i l l  be used a t  a l a t e r  time t o  r e f i n e  t h e  a n a l y s i s  o f  t h e  
d i a l e c t  s i t u a t i o n .  

( 2 )  Mode o f  response - The s u b j e c t s  may respond by speaking o r  by w r i t i n g .  
Where i t  can be used,  t h e  w r i t t e n  approach is  c e r t a i n l y  opt imal .  Bender and Cooper 
(1971) could s imul taneous ly  t e s t  a l l  o f  t h e  s t u d e n t s  i n  a c lassroom on s i x  w r i t t e n  
t e s t s  i n  45 minutes (Sec t i on  2.2.4).  Casad (Sec t i on  2 .2 .3)  and myself (Sec t i on  
2 .1 .5)  could admin i s t e r  such a b a t t e r y  of  o r a l  t e s t s  t o  on ly  one ind ivudua l  i n  t h e  
same amount o f  t ime. Where t h e  l e v e l  o f  w r i t i n g  s k i l l  i s  h igh  enough n o t  t o  form a 
b a r r i e r  of i t s  own, w r i t t e n  t e s t s  y i e l d  a much h ighe r  r e t u r n  f o r  a g iven  amount o f  
e f f o r t  than  o r a l  t e s t s .  

(3 )  Format o f  t e s t  - The t e s t  may be fo rmat ted  s o  t h a t  s u b j e c t s  can respond by 
answering ques t i ons  about  t h e  c o n t e n t  of  t h e  t e x t  o r  by t r a n s l a t i n g  i t .  I n  t h i s  
c a s e ,  we cannot  r e a l l y  c la im one method is op t imal  over ano ther ;  t h i s  depends on t h e  
o t h e r  methods being used a longs ide  it and t h e  i n v e s t i g a t o r ' s  g o a l s .  A t r a n s l a t i o n  
approach is op t imal  a s  compared t o  a ques t i on  approach i n  which q u e s t i o n s  a r e  dubbed 
i n t o  t h e  t e s t  t ape  because i t  i s  s imple r  t o  p r epa re  t h e  t e s t  t a p e s  f o r  t h e  
t r a n s l a t i o n  t e s t .  On t h e  o t h e r  hand, i t  i s  much much e a s i e r  t o  s c o r e  a ques t i on  
t e s t  q u a n t i t a t i v e l y  t han  it is  t o  s c o r e  a t r a n s l a t i o n  t e s t .  I n  t h e  ca se  o f  t h e  
method I sugges t  i n  Sec t i on  2 .1 ,  t h e  t r a n s l a t i o n  appproach t u r n s  o u t  t o  be opt imal  
s i n c e  a q u a l i t a t i v e  method o f  s c o r i n g  is used. There i s  a t r a d e o f f  h e r e  between t h e  
two a s p e c t s  o f  o p t i m a l i t y :  in format ion  and time. A t r a n s l a t i o n  approach measures 
unders tanding o f  every  i tem i n  t h e  t e x t ,  no t  j u s t  s e l e c t e d  p o i n t s  o f  c o n t e n t ,  and 
t hus  y i e l d s  more informat ion.  A ques t i on  approach, on t h e  o t h e r  hand, y i e l d s  its 
informat ion  wi th  much l e s s  e f f o r t  s i n c e  i t  does  no t  r e q u i r e  i tem by i t em comparison 
o f  t r a n s l a t i o n s .  

The cho ice  between t r a n s l a t i o n  and ques t i on  approaches  i s  p a r t l y  one o f  
sampling. I n  a ques t ion  approach, t h e  i n v e s t i g a t o r  is  sampling from t h e  t e x t .  He 
i s  concen t r a t i ng  on a few p o i n t s  o f  con t en t  and t r y i n g  t o  g e n e r a l i z e  t o  t h e  whole 
t e x t .  The problem is e s s e n t i a l l y ,  "What is  t h e  l i k e l i h o o d  t h a t  t h e  s u b j e c t ' s  



responses  t o  t h e  s e l e c t e d  q u e s t i o n s  a r e  a good i n d i c a t i o n  o f  h i s  unders tand ing  of 
t h e  whole t e x t ? "  The accuracy  wi th  which t h e  q u e s t i o n s  r e f l e c t  t h e  whole t e x t  is  
involved he re .  The q u e s t i o n s  may happen t o  h i t  o n l y  i t e m s  which a r e  similar between 
t h e  d i a l e c t s ,  o r  o n l y  i t e m s  which a r e  d i s s i m i l a r .  The more q u e s t i o n s  t h a t  a r e  
asked,  t h e  l e s s  l i k e l y  t h e  sample w i l l  be b iased .  

The phras ing  of t h e  q u e s t i o n s  w i l l  a l s o  a f f e c t  t h e  r e s p o n s e s .  That  i s ,  a 
s u b j e c t  may have unders tood something but  t h e  q u e s t i o n  does  n o t  b r i n g  o u t  t h a t  f a c t .  
I n  a  s t u d y  conducted by my wife and me among d i a l e c t s  o f  t h e  B i l i a u  language i n  
Papua New Guinea ( L .  Simons 1977:250), we found t h a t  t h e  most o f t e n  missed q u e s t i o n s  
were "why" q u e s t i o n s .  The second most o f t e n  missed q u e s t i o n s  were "hown q u e s t i o n s .  
The t h i r d  most o f t e n  missed were q u e s t i o n s  where t h e  answer was r a t h e r  far from t h e  
end o f  t h e  segment o f  t e x t .  We t h u s  found t h a t  q u e s t i o n s  can  b e  s i m p l e  o r  d i f f i c u l t  
depending on how t h e y  a r e  phrased and where t h e i r  answers  a r e  found w i t h  r e s p e c t  t o  
t h e  gap  i n  t h e  t e s t  t a p e .  These phenomena a r e  independent  o f  t h e  s u b j e c t s 1  
unders tanding o f  t h e  t e x t .  However, t h e y  w i l l  s u r f a c e  i n  t h e  r e s p o n s e s  g i v e n  by t h e  
hometown d i a l e c t .  These f a c t o r s  can  be c o n t r o l l e d  f o r  by a d j u s t i n g  a l l  o f  a  t e s t ' s  
s c o r e s  on t h e  b a s i s  o f  its hometown s c o r e  ( S e c t i o n  5.2.4).  

When a  t r a n s l a t i o n  approach i s  used,  unders tand ing  o f  t h e  whole t e x t  i s  t e s t e d .  
T h i s  a v o i d s  t h e  sampling problem o f  how w e l l  unders tand ing  o f  t h e  i t e m s  q u e s t i o n e d  
measures unders tand ing  o f  t h e  whole t e x t .  However, i t  sti l l  does  n o t  a v o i d  one 
s e r i o u s  sampling problem which a f f e c t s  a l l  methods o f  i n t e l l i g i b i l i t y  t e s t i n g .  T h i s  
can  be  summed up i n  t h e  q u e s t i o n ,  "What is t h e  l i k e l i h o o d  t h a t  a  s u b j e c t ' s  
unders tand ing  o f  t h i s  t e x t  i s  a  good measure o f  h i s  unders tand ing  o f  t h e  whole 
language?" 

( 4 )  S c o r i n g  method - A s u b j e c t ' s  unders tand ing  o f  t h e  t e x t  c a n  b e  s c o r e d  
q u a n t i t a t i v e l y  o r  q u a l i t a t i v e l y .  I n  a  q u a n t i t a t i v e  method, t h e  number o f  i t e m s  
c o r r e c t l y  t r a n s l a t e d  o r  t h e  number o f  q u e s t i o n s  c o r r e c t l y  answered is  added up and 
t h e  r e s u l t i n g  number is t h e  s c o r e .  These s c o r e s  a r e  g e n e r a l l y  conver ted  t o  
pe rcen tages .  I n  a q u a l i t a t i v e  method t h e  i n v e s t i g a t o r  does  n o t  c o u n t  t h e  
unders tanding;  r a t h e r ,  he  judges i t  a l o n g  some d i s c r e t e  s c a l e  o f  l e v e l s ,  f o r  
i n s t a n c e ,  adequa te  o r  n o t  adequate ;  f u l l  i n t e l l i g i b i l i t y ,  p a r t i a l  i n t e l l i g i b i l i t y ,  
o r  no i n t e l l i g i b i l i t y .  Again we cannot  pronounce one method o p t i m a l  i n  a l l  c a s e s .  
With t r a n s l a t i o n  approaches  t h e  q u a l i t a t i v e  approach is o p t i m a l  i n  t h e  s e n s e  t h a t  i t  
r e q u i r e s  l e s s  e f f o r t ;  however, a  q u a n t i t a t i v e  approach opens  up a  broad r a n g e  o f  
s t a t i s t i c a l  methods t h a t  c a n  be used i n  t h e  a n a l y s i s  o f  r e s u l t s .  With q u e s t i o n  
approaches ,  t h e  q u e s t i o n s  may n o t  p rov ide  a  l a r g e  enough sample o f  t h e  t e x t  t o  a l l o w  
a  q u a l i t a t i v e  judgment. For  i n s t a n c e ,  t h e  w r i t t e n  methods o f  Bender and Cooper 
(1971) and Ladefoged (1968) presen ted  i n  S e c t i o n  2.2.4 used o n l y  t h r e e  q u e s t i o n s  and 
one q u e s t i o n  r e s p e c t i v e l y .  It would be i m p o s s i b l e  t o  b a s e  q u a l i t a t i v e  judgments on 
such smal l  samples.  

O f  a l l  t h e  methods c l a s s i f i e d  i n  F i g u r e  2 .1 ,  t h e  method I s u g g e s t  i n  S e c t i o n  
2.1 i s  t h e  o n l y  one which u s e s  a  q u a l i t a t i v e  method o f  s c o r i n g .  S i n c e  such a method 
o f  s c o r i n g  has  n o t  appeared widely  i n  t h e  l i t e r a t u r e  i t  would be good t o  d i s c u s s  i t  
h e r e .  Q u a l i t a t i v e  s c o r i n g  i s  o f  advantage because  t h e  s c o r e s  have a n  i n t e r p r e t a b l e  
meaning i n  t h e  r e a l  world. Also,  q u a l i t a t i v e  s c o r i n g  a v o i d s  one o f  t h e  problems o f  
q u a n t i t a t i v e  s c o r i n g ,  o v e r p r e c i s i o n .  

When t h e  i n v e s t i g a t o r  s c o r e s  i n t e l l i g i b i l i t y  q u a l i t a t i v e l y ,  h e  knows what t h e  
s c o r e s  mean and how they  shou ld  be i n t e r p r e t e d  i n  a p p l y i n g  i n t e l l i g i b i l i t y  t e s t  
r e s u l t s .  For i n s t a n c e ,  i f  i n t e l l i g i b i l i t y  i s  s c o r e d  on a  s i m p l e  dichotomy a s  
adequa te  o r  n o t  adequa te ,  t h e  i n v e s t i g a t o r  knows which i n t e l l i g i b i l i t y  r e l a t i o n s  a r e  



adequate  f o r  e s t a b l i s h i n g  d i a l e c t  g roup ings  and which a r e  n o t  (Chap te r  3 ) .  When 
i n t e l l i g i b i l i t y  i s  scored  q u a n t i t a t i v e l y ,  however, t h e  s t e p  o f  i n t e r p r e t i n g  s c o r e s  
f o r  app ly ing  r e s u l t s  s t i l l  l i e s  ahead.  What d o e s  i t  mean i f  s u b j e c t s  s c o r e  70% 
i n t e l l i g i b i l i t y ?  I n  t h e  e a r l y  methods ( S e c t i o n  2.2.1) it means t h a t  a  s u b j e c t  was 
a b l e  t o  c o r r e c t l y  t r a n s l a t e  70% o f  t h e  t e x t .  I n  Casad ' s  method ( S e c t i o n  2 .2 .3 )  i t  
means t h a t  on a v e r a g e ,  t h e  s u b j e c t s  answered 7  o u t  o f  10 q u e s t i o n s  c o r r e c t l y .  I n  
Ladefogedls  method ( S e c t i o n  2.2.4) it means t h a t  70% o f  t h e  s u b j e c t s  answered t h e  
one q u e s t i o n  c o r r e c t l y .  To go from t h e s e  measurements o f  70% t o  what t h e y  mean i n  
terms o f  l e v e l s  o f  communication adequacy f o r  a  v e r n a c u l a r  language program ( S e c t i o n  
3.1) s t i l l  r e q u i r e s  a  s t e p  o f  s u b j e c t i v e  i n t e r p r e t a t i o n .  When s c o r i n g  is done 
q u a l i t a t i v e l y  t h i s  s u b j e c t i v e  i n t e r p r e t a t i o n  o c c u r s  a t  t h e  t e s t  s i t e  a s  t h e  t e s t  is 
admin i s te red  r a t h e r  than  weeks o r  months l a t e r  when t h e  r e s u l t s  a r e  ana lyzed .  

A p o t e n t i a l  p i t f a l l  o f  q u a n t i t a t i v e  s c o r e s  f o r  t h e  unwary i n v e s t i g a t o r  is t h a t  
t h e y  a r e  o v e r p r e c i s e .  Tha t  is, t h e  pe rcen tage  s c a l e s  which have c u s t o m a r i l y  been 
used appear  t o  d i s c r i m i n a t e  100 d e g r e e s  o f  i n t e l l i g i b i l i t y .  I n  a c t u a l  f a c t  t h e y  do  
n o t .  S t a t i s t i c a l  t e s t s  of s i g n i f i c a n c e  show t h a t  even 10% d i f f e r e n c e s  i n  measured 
i n t e l l i g i b i l i t y  need not  be  s i g n i f i c a n t l y  d i f f e r e n t .  I n  a n  appendix t o  Casad 's  
manual (1974:167-173) t h e  s t a n d a r d  d e v i a t i o n s  a s  w e l l  a s  t h e  means f o r  
i n t t e l l i g i b i l i t y  s c o r e s  from t h e  Mazatec su rvey  a r e  r e p o r t e d .  A o n e - t a i l e d  f, t e s t  
shows t h a t  Tenango's hometown s c o r e  o f  95% (6.71% s t a n d a r d  d e v i a t i o n )  is n o t  
s i g n i f i c a n t l y  g r e a t e r  a t  a  95% conf idence  l e v e l  t h a n  t h e  s c o r e  o f  87% (12.69% 
s t a n d a r d  d e v i a t i o n )  which a n o t h e r  t e s t  p o i n t ,  TE, s c o r e d  on Tenango. TE1s s c o r e  o f  
46% on t h e  J a l a p a  t e s t  is n o t  s i g n i f i c a n t l y  g r e a t e r  a t  a  95% conf idence  l e v e l  t h a n  
M Z 1 s  s c o r e  o f  35%. On t h e  o t h e r  hand, TE1s s c o r e  o f  90% on San Jeronimo is 
s i g n i f i c a n t l y  g r e a t e r  a t  a  95% conf idence  l e v e l  t h a n  H U 1 s  s c o r e  o f  76%. 

These t e s t s  o f  s i g n i f i c a n c e  a r e  a c t u a l l y  t e s t i n g  t h e  h y p o t h e s i s  t h a t  one 
g r o u p ' s  s c o r e  on a  t e s t  is  g r e a t e r  than  a n o t h e r  g r o u p ' s  s c o r e  on t h e  same t e s t .  
They a r e  no t  t e s t i n g  t h e  h y p o t h e s i s  t h a t  one g r o u p ' s  i n t e l l i g i b i l i t y  o f  a  d i a l e c t  is 
g r e a t e r  than  a n o t h e r ' s .  To t e s t  t h e  s i g n i f i c a n c e  of t h e  d i f f e r e n c e  between a  
g r o u p ' s  s c o r e  on one t e s t  and i ts  s c o r e  on a second t e s t  may n o t  even be  p o s s i b l e  
s i n c e  t h e  t e s t s  a r e  d i f f e r e n t .  We would have t o  know how t h e  two t e s t s  compared 
w i t h  r e s p e c t  t o  a language sampling d i s t r i b u t i o n .  The s i g n i f i c a n c e  t e s t s  made above 
t a k e  i n t o  account  o n l y  t h e  v a r i a t i o n  i n  s u b j e c t  sampling.  To make i n f e r e n c e s  abou t  
i n t e l l i g i b i l i t y ,  n o t  j u s t  t e s t  s c o r e s ,  we would have t o  t a k e  i n t o  account  v a r i a t i o n  
i n  language sampling as wel l .  U n f o r t u n a t e l y  we have no way o f  measuring t h i s .  

Casad, i n  a n  appendix (1974:173),  s u g g e s t s  t h a t  we might do b e t t e r  t o  s t a t e  
r e s u l t s  i n  t e rms  o f  range e s t i m a t e s  r a t h e r  than  p o i n t  e s t i m a t e s .  Grimes,  i n  a  
f o o t n o t e  (1974:262), s u g g e s t s  t h a t  d e c i s i o n s  concern ing  i n t e l l i g i b i l i t y  t e s t  r e s u l t s  
"should u l t i m a t e l y  be based on t e s t s  o f  t h e  s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e s  between 
two ranges  r a t h e r  than  on t h e  s imple  g r e a t e r - t h a n ,  l e s s - t h a n  r e l a t i o n s h i p  between 
two numbers." Both a r e  c o r r e c t ;  u n f o r t u n a t e l y ,  t h e s e  s u g g e s t i o n s  have y e t  t o  be 
implemented i n  f i e l d  s t u d i e s .  

The use  o f  q u a l i t a t i v e  s c o r i n g  t echn iques  o f f e r s  a  way o u t .  On a  q u a l i t a t i v e  
s c o r i n g  s c a l e ,  a l l  t h e  l e v e l s  o f  i n t e l l i g i b i l i t y  a r e  s i g n i f i c a n t l y  d i f f e r e n t  s i n c e  
t h e r e  a r e  s o  few l e v e l s ,  g e n e r a l l y  fewer t h a n  f i v e .  When t h e r e  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  d i s t r i b u t i o n  o f  i n t e l l i g i b i l i t y  w i t h i n  t h e  whole p o p u l a t i o n ,  then  
t h e  q u a l i t a t i v e  l e v e l  of i n t e l l i g i b i l i t y  i s  r e p o r t e d ,  and t h e r e  is no range  o r  
d i s t r i b u t i o n  t o  r e p o r t .  I f  t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  d i s t r i b u t i o n ,  
then  t h a t  d i s t r i b u t i o n  is  r e p o r t e d ;  f o r  i n s t a n c e ,  h a l f  o f  t h e  p o p u l a t i o n  unders tands  
a t  a  l e v e l  o f  p a r t i a l  i n t e l l i g i b i l i t y  and t h e  o t h e r  h a l f  unders tands  a t  f u l l  
i n t e l l i g i b i l i t y .  Such a  s t a t e m e n t  is  e a s i e r  t o  i n t e r p r e t  than  one w i t h  a  pe rcen tage  



and standard devia t ion ;  f o r  i n s t ance ,  t he  average degree of understanding i n  t h e  
population is 75% with a  s tandard dev ia t ion  of 20%. O f  course ,  with such a  reduced 
n ~ b e r  of l e v e l s  on a  q u a l i t a t i v e  s c a l e  t he  problem of border l ine  cases  can a r i s e ;  
t h a t  is ,  cases  which a r e  simultaneously not  s i g n i f i c a n t l y  d i f f e r e n t  from two 
adjacent  l e v e l s .  In  these  cases ,  we should probably not  t r e a t  them a s  d i f f e r e n t  
from e i t h e r  l e v e l ,  but a s  occurr ing i n  both, f o r  a n a l y s i s  purposes (Chapter 31. 

Note t h a t  using a  q u a l i t a t i v e  scor ing  technique does not  g ive  t h e  same r e s u l t  
a s  using q u a n t i t a t i v e  scor ing  and then  reducing the  r e s u l t s  down t o  a  four  o r  f i v e  
point  s c a l e .  The l a t t e r  method .depends on f ind ing  d i s c r e t e  breaks i n  t h e  
d i s t r i b u t i o n  of t e s t  scores  o r  simply rounds sco res  without regard t o  breaks;  t h e  
former method r e l i e s  on everything t h e  i n v e s t i g a t o r  knows about a  s i t u a t i o n  
( inc luding  where t h e  p a r t i c u l a r  t e s t  might occur i n  a  language sampling 
d i s t r i b u t i o n )  t o  make t h e  judgment. The q u a l i t a t i v e  method would probably over lap  
i n  the  border reg ions  i f  Compared t o  s t r i c t l y  q u a n t i t a t i v e  r e s u l t s .  

Although q u a l i t a t i v e  scoring s c a l e s  have an advantage i n  terms of  
i n t e r p r e t a b i l i t y ,  q u a n t i t a t i v e  s c a l e s  a r e  more advantageous i n  another  aspec t :  
t h e i r  amenabil i ty  t o  s t a t i s t i c a l  methods f o r  modeling purposes. I discovered t h i s  
advantage of q u a n t i t a t i v e  scores  while working on Chapters 5  and 6. In  Sec t ion  6.3,  
i n t e l l i g i b i l i t y  is measured on a  four  point  q u a l i t a t i v e  s c a l e  and the  func t ions  
which p red ic t  i n t e l l i g i b i l i t y  a r e  s t e p  func t ions .  S t a t i s t i c a l  methods l i k e  
c o r r e l a t i o n  and regress ion  a r e  not  appropr ia te  f o r  t h e  d a t a .  In  Chapter 5 ,  
percentage measurements of i n t e l l i g i b i l i t y  a r e  used and t h e  scope of  s t a t i s t i c a l  
methods a v a i l a b l e  f o r  t he  ana lys i s  is  very broad. 

Both q u a n t i t a t i v e  and q u a l i t a t i v e  sco res  have t h e i r  advantages and thus  we 
might do bes t  t o  record both. Af te r  an i n v e s t i g a t o r  has  f i n i shed  ga the r ing  
q u a n t i t a t i v e  r e s u l t s  on a  t e s t ,  he could make a  q u a l i t a t i v e  judgment concerning the  
degree of understanding. These judgments would be used i n  t h e  a n a l y s i s  s t a g e  t o  
g ive  meaning t o  the  percent  scores  f o r  the  sake of i n t e r p r e t a t i o n .  

The r e s u l t s  i n  Chapter 5  i l l u s t r a t e  something of t he  paradox surrounding the  
use of q u a n t i t a t i v e  versus q u a l i t a t i v e  scores .  I n  Sec t ion  5.4 t h e  r e l a t i o n s  
underlying percentage of i n t e l l i g i b i l i t y  and percentage of l e x i c a l  s i m i l a r i t y  a r e  
very near ly  t he  same i n  e i g h t  out  of t en  f i e l d  s t u d i e s .  This  g i v e s  credence t o  t he  
o r i g i n a l  use of percentage measurements. However, i n  Sec t ion  5.6 (F igure  5.81, when 
these da t a  , a r e  pooled, the  s tandard e r r o r  of es t imate  f o r  p red ic t ions  of per  cen t  
i n t e l l i g i b i l i t y  is plus o r  minus 13%. This  amounts t o  p lus  o r  minus 26% f o r  a  95% 
confidence band ( s e e  Sec t ion  4 . 4 .  This  wide v a r i a t i o n ,  i n  t u r n ,  sugges ts  t h e  
d e s i r a b i l i t y  of a  d i s c r e t e  q u a l i t a t i v e  sca l e .  

( 5 )  Source of t e x t  - The i n t e l l i g i b i l i t y  t e s t s  may be based on t e x t s  which a r e  
e l i c i t e d  f r e e  n a r r a t i v e  o r  on t r a n s l a t i o n s  of predetermined t e x t s .  I n  terms of t ime 
and e f f o r t ,  t he  e l i c i t a t i o n  method is  optimal.  It is e a s i e r  and f a s t e r  t o  e l i c i t  a  
f r e e  na r r a t ive  than i t  i s  t o  e l i c i t  a  co r r ec t  t r a n s l a t i o n .  Another advantage of a  
f r e e  na r r a t ive  is t h a t  the  i n v e s t i g a t o r  can be reasonably s u r e  t h a t  t h e  syntax,  
vocabulary, and semantics a r e  na tu ra l .  With a  t r a n s l a t e d  t e x t  he cannot.  However, 
the  use of t r a n s l a t e d  t e x t s  does have t h e  advantage discussed a l r eady  i n  Sec t ion  
2 . 4  With t r a n s l a t e d  t e x t s  t he  inves t iga to r  can use a  Lat in  Square experimental 
design t o  con t ro l  f o r  v a r i a t i o n s  i n  language sampling. Although he s t i l l  cannot 
ensure t h a t  i n t e l l i g i b i l i t y  on the  t e x t s  adequately measures i n t e l l i g i b i l i t y  on the  
whole language, he can ensure t h a t  a l l  the  measures between d i f f e r e n t  d i a l e c t s  t e s t  
the  same sampling of language. 



( 6 )  Sampling method - The s u b j e c t s  c a n  be sampled a s  i n d i v i d u a l s  o r  a s  a  group.  
To a d m i n i s t e r  t h e  t e s t s  once t o  a  group i s  o p t i m a l  i n  t h e  s e n s e  t h a t  i t  can  be done 
more q u i c k l y .  To a d m i n i s t e r  t h e  t e s t s  t o  a  number of i n d i v i d u a l s  is  o p t i m a l  i n  t h a t  
i t  y i e l d s  more in fo rmat ion .  If w r i t t e n  t e s t s  a r e  used,  s u b j e c t s  would a lways  be 
sampled as i n d i v i d u a l s .  I n  t h e  c a s e  o f  o r a l  t e s t s ,  t h e  d e c i s i o n  i s  based on t h e  
g o a l s  o r  assumpt ions  o f  t h e  i n v e s t i g a t o r .  If t h e  i n v e s t i g a t o r  wants  t o  know o n l y  
about  t h e  p o t e n t i a l  f o r  unders tand ing  o r  if he can  assume t h a t  t h e  p o p u l a t i o n  i s  
homogeneous i n  i t s  m u l t i l i n g u a l  a b i l i t i e s  t h e n  a  group method can  be  used.  I f  h e  
wants t o  know about  how a  p a r t i c u l a r  community v a r i e s  i n  i ts  a b i l i t y  t o  u n d e r s t a n d ,  
t h e n  an i n d i v i d u a l  method is n e c e s s a r y .  

Biggs  (1957) was t h e  first t o  u s e  a g roup  t e s t i n g  method. I n  such a method a  
number o f  s u b j e c t s  a r e  t e s t e d  c o l l e c t i v e l y  r a t h e r  t h a n  i n d i v i d u a l l y .  There  i s  
g e n e r a l l y  a  spokesman f o r  t h e  group who makes t h e  r e s p o n s e s  t o  t h e  i n v e s t i g a t o r .  
The members of t h e  group a r e  a l lowed t o  converse  i n  t h e i r  v e r n a c u l a r  l anguage  b e f o r e  
making t h e i r  r e s p o n s e s  t o  t h e  i n v e s t i g a t o r .  I n  u s i n g  t h i s  method, B iggs  argued t h a t  
t h e  s c o r e s  o b t a i n e d  would be n e a r  t h e  upper  l i m i t  f o r  i n t e l l i g i b i l i t y  between t h e  
d i a l e c t s .  Allowing d i s c u s s i o n  between s u b j e c t s  a l l o w s  t h e i r  b e s t  r e s p o n s e s  t o  come 
through.  T h e r e f o r e ,  a  group responding t o g e t h e r  i s  l i k e l y  t o  s c o r e  h i g h e r  t h a n  t h e  
average  o f  a l l  t h e  s u b j e c t s  r e spond ing  i n d i v i d u a l l y .  It a l l o w s  t h e  s u b j e c t s  t o  
s c o r e  n e a r e r  t h e i r  p o t e n t i a l .  The r e s u l t  is  perhaps  more l i k e  what i n d i v i d u a l s  
would s c o r e  i f  t h e y  had an hour  o r  a  day t o  l i s t e n  i n s t e a d  o f  j u s t  two minutes .  The 
danger  i s ,  o f  c o u r s e ,  t h a t  a few i n d i v i d u a l s  who have l e a r n e d  t h e  o t h e r  d i a l e c t  w i l l  
dominate t h e  whole t e s t  w h i l e  t h o s e  who do n o t  unders tand  remain s i l e n t .  If  t h e  
i n v e s t i g a t o r  s e n s e s  t h a t  t h i s  i s  happening,  he  must a s k  o t h e r  s p e c i f i c  i n d i v i d u a l s  
t o  respond i n  o r d e r  t o  g e t  a  sampl ing o f  t h e  g roup .  When t h i s  i s  done,  t h e  
i n v e s t i g a t o r  can  a c t u a l l y  r e c o r d  more t h a n  one  s c o r e  f o r  t h e  s i n g l e  t e s t i n g  
s i t u a t i o n .  He c a n  obse rve  t h a t  t h e  m a j o r i t y  u n d e r s t a n d s  a t  one l e v e l ,  w h i l e  a  few 
unders tand a t  a n o t h e r  h i g h e r  l e v e l .  Also  t h e  i n v e s t i g a t o r  may n o t e  t h e  g r o u p ' s  
r e sponse  t o  t h e  s t o r y .  Are t h e y  a t t e n t i v e ?  Do t h e y  l a u g h  when i t  i s  humorous? 
When a q u a l i t a t i v e  judgment is  made, t h e  i n v e s t i g a t o r  need n o t  r e l y  e x c l u s i v e l y  on 
spoken responses .  

Group t e s t i n g  may h i d e  v a r i a b l i l i t y  i n  t h e  p o p u l a t i o n .  When a  g roup  t e s t  is  
used t o  sample a  p o p u l a t i o n ,  one canno t  obse rve  much more t h a n  t h a t  some unders tand  
a t  one l e v e l  w h i l e  o t h e r s  a r e  a t  ano the r .  More e x a c t  methods o f  sampl ing a r e  
r e q u i r e d  i n  o r d e r  t o  make more p r e c i s e  s t a t e m e n t s  a b o u t  d i f f e r e n t  l e v e l s  o f  
unders tand ing  th roughout  t h e  popu la t ion .  When some i n d i v i d u a l s  unders tand  a n o t h e r  
d i a l e c t  b e t t e r  t h a n  o t h e r s ,  i t  is because  n o t  a l l  i n d i v i d u a l s  have had t h e  same 
amount o f  c o n t a c t  w i t h  t h e  o t h e r  d i a l e c t .  If i n v e s t i g a t i o n s  have shown no r e a s o n  t o  
s u s p e c t  c o n t a c t ,  i f  c o n t a c t  can  be assumed t o  be  uniform ( f o r  i n s t a n c e  on t h e  b a s i s  
o f  p r e l i m i n a r y  t e s t s  on i n d i v i d u a l s ) ,  o r  i f  t h e  i n t e r e s t  o f  t h e  i n v e s t i g a t o r  is  i n  
t h e  upper p o t e n t i a l ,  t hen  group t e s t s  a r e  a p p r o p r i a t e .  I f  t h e  i n v e s t i g a t o r  wants  t o  
know p r e c i s e l y  how t h e  p o p u l a t i o n  v a r i e s  i n  i t s  a b i l i t i e s  t o  unders tand  t h e  o t h e r  
d i a l e c t ,  t h e n  he  must u s e  t e s t s  on i n d i v i d u a l s .  The r e s u l t s  o f  such t e s t s  can  be  
compiled i n t o  a p r o f i l e  o f  m u l t i l i n g u a l  a b i l i t i e s  i n  t h e  community. G i l l i a n  Sankoff 
(1968:169-173, 1969:846) h a s  done t h i s  f o r  t h e  Buang o f  Papua New Guinea.  I n  t h r e e  
d i f f e r e n t  p l o t s  s h e  shows how t h e  Mambump community's unders tand ing  o f  o t h e r  Buang 
d i a l e c t s  and o f  n a t i o n a l  and r e g i o n a l  l anguages  v a r i e s  w i t h  s e x ,  a g e ,  and l e v e l  o f  
schoo l ing .  

When a  d i a l e c t ' s  i n t e l l i g i b i l i t y  a b i l i t i e s  a r e  n o t  homogeneous and i n d i v i d u a l  
t e s t i n g  is  used t o  d i s c o v e r  what t h e  compos i t ion  i s ,  t h e n  sampl ing becomes a n  
impor tan t  i s s u e .  Sankoff t e s t e d  48 s p e a k e r s  i n  o r d e r  t o  b u i l d  t h e  p r o f i l e  o f  t h e  
Mambump d i a l e c t ' s  m u l t i l i n g u a l  s k i l l s .  When t h e  g o a l  is  t o  s e e  how i n t e l l i g i b i l i t y  



v a r i e s  w i t h  d i f f e r e n t  f a c t o r s  i n  t h e  p o p u l a t i o n ,  i t  is  n e c e s s a r y  t o  g e t  a  good 
s t r a t i f i e d  sampl ing w i t h  r e s p e c t  t o  t h o s e  f a c t o r s  ( M i l l e r  1977) .  For  i n s t a n c e ,  if 
d i f f e r e n c e s  i n  t h e  unders tand ing  o f  men and women a r e  t o  be  compared t h e n  i d e a l l y  
e q u a l  numbers o f  men and women shou ld  be t e s t e d .  I f  a g e  d i f f e r e n c e s  a r e  t o  b e  
i n v e s t i g a t e d ,  t h e n  e q u a l  numbers i n  each a g e  b r a c k e t  shou ld  b e  t e s t e d .  The sample 
chosen should  r e p r e s e n t  a c r o s s  s e c t i o n  o f  t h e  whole p o p u l a t i o n .  

I n  Casad 's  method, where t e n  s u b j e c t s  a r e  t e s t e d ,  t h e  s i z e  o f  t h e  sample is n o t  
s u f f i c i e n t  t o  make i n f e r e n c e s  a b o u t  t h e  p r o f i l e  o f  t h e  p o p u l a t i o n .  It c a n  o n l y  
e s t a b l i s h  whether o r  n o t  t h e r e  i s  v a r i a b i l i t y .  U n f o r t u n a t e l y ,  none o f  t h e  
i n t e l l i g i b i l i t y  s u r v e y s  on which Casad r e p o r t s  have t a k e n  advantage o f  t h e  f a c t  t h a t  
t e n  s u b j e c t s  were t e s t e d  i n  o r d e r  t o  conclude something abou t  t h e  v a r i a b i l i t y  i n  t h e  
popu la t ion .  Thus far t h e y  have c o n s i d e r e d  o n l y  t h e  average  o f  t h e  t e n  s c o r e s .  
Casad does  compute some s t a n d a r d  d e v i a t i o n s  t o  i l l u s t r a t e  a measure o f  v a r i a b i l i t y  
i n  a n  appendix  on s t a t i s t i c a l  measures (1974:170).  I n  t h e  s e t  o f  t h i r t e e n  s c o r e s ,  
t h e  s t a n d a r d  d e v i a t i o n s  f o r  s c o r e s  above 90% ( i n c l u d i n g  hometown s c o r e s )  r a n g e  from 
6% t o  8.55,  and f o r  s c o r e s  below 90% t h e y  r a n g e  from 12% t o  20%. Before  any 
i n f e r e n c e s  can be made abou t  how l a r g e  t h i s  v a r i a t i o n  a c t u a l l y  i s ,  t h e  s t a n d a r d  
d e v i a t i o n s  must be a d j u s t e d  t o  accoun t  f o r  t h e  d e v i a t i o n s  i n  t h e  hometown t e s t  ( s e e  
S e c t i o n s  2.2.2 and 5.2.4 f o r  ad jus tment  o f  means). If t h e r e  is a s c a t t e r  i n  t h e  
hometown r e s u l t s  amounting t o  an  8% s t a n d a r d  d e v i a t i o n ,  t h e n  we can assume t h a t  
whatever f a c t o r s  caused t h i s  s c a t t e r  w i l l  c a u s e  a t  l e a s t  t h a t  much s c a t t e r  i n  o t h e r  
t e s t s .  Whatever c a u s e s  s c a t t e r  i n  t h e  hometown t e s t  i s  n o t  i n t e l l i g i b i l i t y ;  a l l  
s u b j e c t s  should  t h e o r e t i c a l l y  s c o r e  100% i n t e l l i g i b i l i t y  on t h e i r  own d i a l e c t  w i t h  
no d e v i a t i o n s .  Adjus t ing  non-hometown s t a n d a r d  d e v i a t i o n s  i n  t h e  above Mazatec 
example would c u t  them down by about  h a l f .  

Casad (1974:171-3) g o e s  on t o  show how t h e  s t a n d a r d  d e v i a t i o n  is used t o  
compute t h e  s t a n d a r d  e r r o r  o f  t h e  mean and t h e n  t o  c o n s t r u c t  a c o n f i d e n c e  i n t e r v a l ,  
o r  range e s t i m a t e ,  f o r  t h e  mean. When t h e  i n t e l l i g i b i l i t y  f o r  a p o p u l a t i o n  is 
r e p o r t e d  as a r a n g e  e s t i m a t e ,  i t  is s a y i n g  t h a t  t h e  a v e r a g e  i n t e l l i g i b i l i t y  f o r  t h e  
p o p u l a t i o n  l i e s  between two v a l u e s  w i t h  a g i v e n  d e g r e e  o f  conf idence .  It o c c u r s  t o  
me t h a t  t h i s  t r e a t m e n t  o f  t h e  r e s u l t s  is a c t u a l l y  h i d i n g  t h e  v a r i a b i l i t y  which i t  
s e e k s  t o  account  f o r .  It i s . a s suming  t h a t  what we r e a l l y  want t o  know is  t h e  
average  i n t e l l i g i b i l i t y ,  s o  i t  a c c o u n t s  f o r  v a r i a b i l i t y  by s a y i n g  t h a t  t h e  a v e r a g e  
l i e s  w i t h i n  a  r ange .  

What t h e  language p lanner  needs  t o  know is n o t  t h e  average  n o r  i ts  r a n g e ,  b u t  
t h e  d i s t r i b u t i o n  o f  i n t e l l i g i b i l i t y .  The p lanner  may be i n t e r e s t e d  i n  how w e l l  
t h o s e  a t  t h e  low end o f  t h e  d i s t r i b u t i o n  s c o r e d ,  o r  he may be  more i n t e r e s t e d  i n  t h e  
upper p o t e n t i a l  i n d i c a t e d  a t  t h e  h i g h  end. He may want t o  d e f i n e  t h e  l e v e l  of 
i n t e l l i g i b i l i t y  f o r  a p o p u l a t i o n  a s  a  median ( r a t h e r  t h a n  a  mean) which s a y s  50% 
unders tood b e t t e r  and 50% unders tood worse,  o r  he may want t o  p i c k  some o t h e r  
percentage.  For  i n s t a n c e ,  he may t h i n k  it b e t t e r  t o  c h a r a c t e r i z e  t h e  p o p u l a t i o n  by 
a  l e v e l  which h a s  80% o f  t h e  p o p u l a t i o n  unders tand ing  t h a t  w e l l  o r  b e t t e r  and 20% 
unders tand ing  below t h a t  l e v e l .  He may be i n t e r e s t e d  i n  t h e  d i f f e r e n c e s  between 
s e x e s  o r  he may want t o  c o n c e n t r a t e  on  t h e  responses  o f  a c e r t a i n  age  group.  A l l  of  
t h e s e  p o s s i b l e  a p p l i c a t i o n s  o f  su rvey  r e s u l t s  r e q u i r e  a  method t h a t  is s e n s i t i v e  t o  
t h e  d i s t r i b u t i o n  o f  s c o r e s  w i t h i n  a  popu la t ion .  T h i s  a r e a  may prove t o  be t h e  n e x t  
f r o n t i e r  i n  t h e  re f inement  o f  i n t e l l i g i b i l i t y  su rvey  methodology. Thus f a r  t h e  work 
o f  Sankoff (1968:164-176; 1969:846) s e r v e s  a s  o u r  o n l y  model. 



2.3.3 Subject p rof i l e  and optimal methods 

The choice of which i n t e l l i g i b i l i t y  t es t ing  method i s  optimal fo r  a  par t icular  
s i tua t ion  has a  l o t  t o  do w i t h  the capab i l i t i e s  of the potent ia l  subjects .  In t h i s  
section,  the re la t ion  between the subjects  and the  choice of an optimal method is  
discussed. 

Potent ia l  subjects can be c lass i f i ed  according t o  two dichotomous variables.  
F i r s t  of a l l  they may be c lass i f i ed  according t o  language proficiency a s  monolingual 
o r  bilingual. Specif ical ly ,  bi l ingual  means f luent  i n  a  common language l i k e  a  
trade language or  national language which the invest igator  a l so  speaks, monolingual 
means t ha t  they share no such common language. Second, the subjects  can be 
c lass i f i ed  according t o  reading (and writing) proficiency a s  l i t e r a t e  o r  i l l i t e r a t e .  
These dichotomies a re  summarized a s  follows: 

Language proficiency = (Monolingual, Bilingual) 
Reading profiency = ( I l l i t e r a t e ,  L i te ra te )  

In actual  f ac t  these a re  not dichotomies, but continua, and the two values 
given a re  the end points. The investigator must evaluate where the subjects  a s  a  
whole f i t  on the continuum and decide, for  instance,  i f  they a r e  bi l ingual  enough t o  
use a  bil ingual  t es t ing  method or i f  they require a  monolingual one. T h i s  pcint i s  
considered in more d e t a i l  below. 

The a b i l i t i e s  of the subject  w i l l  par t ly  d i c t a t e  the method of t e s t i ng  used. 
These two aspects of subject a b i l i t i e s  i n t e r ac t  d i r ec t l y  w i t h  two of the t es t ing  
variables,  lznguage of response and mode of response. That is, monolingual subjects  
require a  vernacular approach while bil ingual  ones could use e i t h e r  a  vernacular o r  
a  common language approach. Furthermore, i l l i t e r a t e  subjects require an o r a l  
approach while l i t e r a t e  ones could use e i t he r  an o ra l  or  a  writ ten one. The optimal 
method fo r  each of the four possible combinations of the subject  c apab i l i t i e s  a r e  as  
follows : 

Subjects: Monolingual, I l l i t e r a t e  
Possible methods: Vernacular, Oral 
Optimal method: Vernacular, Oral 

s 

Subjects: Monolingual, L i te ra te  
Possible methods: Vernacular, (Oral, Written) 
Optimal method: Vernacular, Oral 

Subjects: Bilingual, I l l i t e r a t e  
Possible methods: (Vernacular, Common), Oral 
Optimal method: Common, Oral 

Subjects: Bilingual, L i te ra te  
Possible methods: (Vernacular, Common), (Oral, Written) 
Optimal method: Common, Written 

When the subjects a re  monolingual and i l l i t e r a t e  then only one method is  
avai lable ,  a  vernacular and ora l  method. I f  monolingual subjects  happen t o  be 
l i t e r a t e ,  then a  writ ten approach would be possible as  well. However, it would not 
be an optimal method in  the case of a  normal i n t e l l i g i b i l i t y  survey. A vernacular 
wri t ten  approach would require tha t  a  d i f fe ren t  s e t  of t e s t  booklets be printed up 



f o r  each  d i a l e c t  where t e s t s  a r e  conducted.  It would t a k e  l e s s  t i m e  t o  a d m i n i s t e r  
t e s t s  o r a l l y  t o  a  sampling o f  i n d i v i d u a l s ,  t h a n  it would t a k e  t o  p r e p a r e  t h e  t e s t  
b o o k l e t s  and t h e n  t e s t  a l l  s u b j e c t s  a t  once i n  a  c lassroom s o r t  o f  s i t u a t i o n .  The 
e x c e p t i o n  t o  t h e  o p t i m a l i t y  of an  o r a l  approach f o r  monolingual  l i t e r a t e s  would be 
i f  t h e  g o a l  o f  t h e  su rvey  were n o t  s o  much t o  t e s t  i n t e l l i g i b i l i t y  between t h e  
d i a l e c t s  i n  an  a r e a  a s  t o  compile a  d e t a i l e d  p r o f i l e  o f  t h e  m u l t i i i n g u a l  a b i l i t i e s  
of  a  few d i a l e c t s .  I n  t h i s  c a s e  t h e  i n v e s t i g a t i o n  would be more l i k e  a  c e n s u s  t h a n  
a  survey and t h e  p r i n t e d  t e s t  b o o k l e t s  would pay o f f .  

When t h e  s u b j e c t s  a r e  b i l i n g u a l ,  t h e n  common language  approaches  a r e  a lways  
op t imal .  The r e a s o n s  have been a l r e a d y  been d i s c u s s e d  i n  t h e  p reced ing  s e c t i o n :  
t h e  t e s t  m a t e r i a l s  a r e  p repared  o n l y  once and t h e  i n v e s t i g a t o r  need n o t  i n v e s t  
months o r  y e a r s  l e a r n i n g  t h e  l o c a l  v e r n a c u l a r .  I n  a c t u a l  fact ,  t h e  i n v e s t i g a t o r  may 
f i n d  t h a t  t h e  p o t e n t i a l  s u b j e c t s  a r e  o n l y  p a r t i a l l y  b i l i n g u a l  o r  t h a t  o n l y  some o f  
t h e  s u b j e c t s  a r e  b i l i n g u a l .  I n  t h e  first c a s e ,  t h e  hometown t e s t  s e r v e s  as  a check 
on t h e  b i l i n g u a l  a b i l i t i e s  o f  a  s u b j e c t .  If he can  perform t o  s a t i s f a c t i o n  on t h e  
hometown t e s t ,  t h e n  h i s  b i l i n g u a l  p r o f i c i e n c y  is n o t  a t  i s s u e .  I n  t h e  second c a s e  
of o n l y  a  p o r t i o n  o f  t h e  p o t e n t i a l  s u b j e c t s  be ing  b i l i n g u a l ,  t h e  i n v e s t i g a t o r  must 
dec ide  i f  t h e  b i l i n g u a l s  o f f e r  a  good sample o f  t h e  p o p u l a t i o n  o r  i f  t h e y  do  n o t .  
For i n s t a n c e ,  G i l l i a n  S a n k o f f ' s  s t u d y  o f  m u l t i l i n g u a l i s m  among t h e  Buang o f  Papua 
New Guinea shows t h a t  t h e  men unders tand  New Guinea P i d g i n  s i g n i f i c a n t l y  b e t t e r  t h a n  
t h e  women, b u t  t h a t  on t e s t s  f o r  o t h e r  d i a l e c t s  o f  Buang men and women do  n o t  d i f f e r  
s i g n i f i c a n t l y  (1968:169).  T h i s  is ev idence  t h a t  among Buang d i a l e c t s  a common 
language approach u s i n g  P i d g i n  which t e s t e d  o n l y  men would n o t  b i a s  t h e  r e s u l t s  by 
l e a v i n g  o u t  women. 

When t h e  b i l i n g u a l  s u b j e c t s  a r e  i l l i t e r a t e ,  t h e n  a common language  o r a l  
approach is op t imal .  When t h e  s u b j e c t s  a r e  l i t e r a t e ,  t h e n  a  common language  w r i t t e n  
approach i s  opt imal .  The w r i t t e n  approach is o p t i m a l  i n  t h i s  c a s e  s i n c e  t h e  t e s t  
b o o k l e t s  need be prepared o n l y  once.  I n  t h e  t e s t s  i t  is t h e n  p o s s i b l e  t o  t e s t  a 
whole group o f  s u b j e c t s  i n d i v i d u a l l y  i n  t h e  sanie amount o f  t ime  t h a t  one  s u b j e c t  o r  
one group c o l l e c t i v e l y  can be  t e s t e d  by an o r a l  approach.  

The c h o i c e  between t e s t i n g  s u b j e c t s  as g roups  o r  as i n d i v i d u a l s  may be  
in f luenced  by who t h e  s u b j e c t s  a r e ,  i n  p a r t i c u l a r  by what t h e i r  c u l t u r e  is l i k e .  I n  
American c u l t u r e ,  f o r  i n s t a n c e ,  i n d i v i d u a l i s m  is s t r e s s e d  and i n d i v i d u a l s  do  n o t  
know most o f  t h e  peop le  t h a t  a r e  n e a r  them on any g i v e n  day.  I n  Melanesian 
c u l t u r e s ,  however, t h e  group is s t r e s s e d  and everyone i n  t h e  v i l l a g e  knows everyone 
e l s e .  My w i f e  and I found t h a t  a method of group t e s t i n g  i n  Melanesia  was more i n  
tune  w i t h  t h e  c u l t u r e .  Whenever we e n t e r e d  a village's l a r g e  group o f  peop le  
ga the red  around us .  To i s o l a t e  an  i n d i v i d u a l  s u b j e c t  w i t h  earphones  w h i l e  t h e  
remaining s u b j e c t s  wai ted  t h e i r  t u r n  never  seemed q u i t e  r i g h t .  Sankoff  r e p o r t s  t h e  
same kind o f  s i t u a t i o n ;  however, s h e  developed a s t r a t e g y  by which i n d i v i d u a l  
t e s t i n g  became a p p r o p r i a t e  (1968:177-8). A f t e r  a r r i v i n g  i n  a v i l l a g e  s h e  c h a t t e d  
wi th  t h e  welcoming group f o r  a  whi le  bu t  t h e n  exp la ined  t h a t  s h e  was t i r e d  from t h e  
walk t o  t h e  v i l l a g e  and asked t o  be excused s o  t h a t  s h e  cou ld  r e s t .  Upon a r i s i n g  
most people  were o u t  o f  t h e  v i l l a g e  a t  work i n  t h e i r  ga rdens .  Thus i t  was p o s s i b l e  
f o r  h e r  t o  walk through t h e  v i l l a g e  and f i n d  some peop le  t o  i n t e r v i e w  and t e s t  i n  
r e l a t i v e  p r i v a c y .  

2.3.4 Summary o f  op t ima l  methods 

The d i s c u s s i o n  i n  t h e  l a s t  s e c t i o n  concluded t h a t  f o r  monolingual  s u b j e c t s ,  t h e  
op t ima l  t e s t  method was a  v e r n a c u l a r  language o r a l  method. O f  t h e  methods l i s t e d  i n  



Figure  2 .1 ,  Casadfs and S a n k o f f f s  methods a r e  t h e  on ly  ones  which a r e  a p p r o p r i a t e .  
For b i l i n g u a l  s u b j e c t s  t h a t  a r e  i l l i t e r a t e ,  t h e  d i s c u s s i o n  i n d i c a t e d  t h a t  common 
language o r a l  approaches  a r e  opt imal .  The e a r l y  methods ( S e c t i o n  2.2.1) and t h e  
method suggested i n  S e c t i o n  2.1 f i t  t h i s  d e s i g n a t i o n .  Another a l t e r n a t i v e  would be 
t o  modify C a s a d f s  o r  S a n k o f f f s  method t o  use  common language q u e s t i o n s  (L. Simons 
1977:241). For b i l i n g u a l  s u b j e c t s  t h a t  a r e  a l s o  l i t e r a t e ,  t h e  d i s c u s s i o n  i n d i c a t e d  
t h a t  a  common language w r i t t e n  approach i s  op t imal .  The methods o f  Yamagiwa, Bender 
and Cooper, and Ladefoged ( S e c t i o n  2 .2 .4)  a r e  a p p r o p r i a t e  h e r e .  

One a s p e c t  of  t h e  d e f i n i t i o n  of o p t i m a l i t y  was time and e f f o r t .  A method which 
y i e l d s  t h e  g r e a t e s t  amount o f  in fo rmat ion  w i t h  t h e  l e a s t  e x p e n d i t u r e  o f  t ime  and 
e f f o r t  is  op t imal .  A d e t e r r e n t  t o  conduct ing a n  i n t e l l i g i b i l i t y  su rvey  o r  t o  
complet ing one t h a t  has  been s t a r t e d  ( o f  t h e  20 s u r v e y s  Casad l i s ts  a s  having been 
conducted i n  Mexico, on ly  5 a r e  l i s t e d  a s  having been 100% completed,  1974:162) is 
t h e  t ime r e q u i r e d  t o  conduct t h e  q e y .  For  t h e  common language methods,  t h e  t ime 
r e q u i r e d  has  p r e t t y  w e l l  been broug t down t o  a minimum. I n  S e c t i o n  2 .1 .5 ,  I showed 
t h a t  t h e  method I used i n  t h e  Solomon I s l a n d s  r e q u i r e d  one hour w i t h  a n  informant  t o  
c o l l e c t  a  t e x t  and a n o t h e r  hour a l o n e  t o  p r e p a r e  t h e  t e s t  t a p e .  The e a r l y  methods 
d e s c r i b e d  i n  S e c t i o n  2.2.1 might  have t aken  a  l i t t l e  l o n g e r  s i n c e  t h e y  made e x a c t  
t r a n s c r i p t i o n s  and t r a n s l a t i o n s .  The w r i t t e n  methods wi th  test b o o k l e t s  ( S e c t i o n  
2.2.4) would r e q u i r e  a  l i t t l e  l o n g e r  t o  p repare  t h e  b o o k l e t s .  For t e s t i n g ,  one hour 
was r e q u i r e d  t o  t e s t  a group on a  b a t t e r y  of  t e s t  t a p e s .  For  t h e  e a r l y  methods i n  
which t h e  s u b j e c t ' s  t r a n s l a t i o n  was recorded ,  i t  would t a k e  no l o n g e r  t o  a d m i n i s t e r  
t h e  t e s t s ,  though i t  would r e q u i r e  a d d i t i o n a l  t ime a t  a  l a t e r  d a t e  t o  l i s t e n  t o  t h e  
recorded responses  and s c o r e  them. For  t h e  w r i t t e n  methods, a whole c lassroom of 
schoo l  c h i l d r e n  were t e s t e d  i n d i v i d u a l l y  i n  t h e  t i m e  I cou ld  a d m i n i s t e r  t h e  t e s t s  t o  
one group c o l l e c t i v e l y .  For  t h e s e  methods, t h e  time needed t o  p r e p a r e  t h e  t e s t  t a p e  
f o r  a d i a l e c t  i s  about  two hours .  T e s t i n g  i n  one d i a l e c t  cou ld  t a k e  a s  l i t t l e  as 
one hour when group t e s t i n g  is used. 

I n  c o n t r a s t  t o  t h e s e ,  C a s a d f s  method f o r  t e s t i n g  monolingual s u b j e c t s  r e q u i r e s  
two days pe r  d i a l e c t  by a  two man team ( S e c t i o n  2 .2 .3) .  The p r e p a r a t i o n  o f  t h e  t e s t  
t a p e s  t a k e s  t h e  f i r s t  day,  t e s t i n g  t e n  s u b j e c t s  t a k e s  up t h e  second day.  The method 
of  p r e p a r i n g  a  t e s t  t a p e  beg ins  i n  t h e  same manner as t h e  o t h e r  methods by e l i c i t i n g  
a  t e x t  and t r a n s c r i b i n g  i t .  What t a k e s  s o  much l o n g e r  is  t r a n s l a t i n g  t h e  s e t  o f  
q u e s t i o n s  t h a t  go  wi th  t h e  t e s t  i n t o  each o f  t h e  l o c a l  d i a l e c t s  i n  which t h e  t e s t  
w i l l  be admin i s te red .  A f t e r  q u e s t i o n s  a r e  t r a n s l a t e d  t h e y  must be  checked f o r  
accuracy  wi th  a  p r e - t e s t  pane l  and t h e n  dubbed i n t o  t h e  test t a p e s .  I n  a d d i t i o n  a n  
i n t r o d u c t o r y  t a p e  i s  t r a n s l a t e d  i n t o  t h e  l o c a l  d i a l e c t .  I n  o t h e r  words, a  t e s t  t a p e  
must be redone f o r  every  d i a l e c t  i n  which i t  w i l l  be t e s t e d .  I n  t h e  common language 
approaches  a  s i n g l e  t e s t  t a p e  i s  made once and f o r  a l l .  T h i s  is t h e  e s s e n t i a l  
d i f f e r e n c e  which makes t e s t  p r e p a r a t i o n  r e q u i r e  o n l y  two hours  by a  one person team 
a s  a g a i n s t  one day by a  two person team. 

S a n k o f f f s  methad of t e s t i n g  o r a l l y  i n  t h e  v e r n a c u l a r  would r e q u i r e  on ly  a  few 
hours  by a  one person team t o  p r e p a r e  a  t e s t  t a p e .  T h i s  i s  because  s h e  d i d  a l l  t h e  
q u e s t i o n i n g  p e r s o n a l l y  r a t h e r  than  r e c o r d i n g  t h e  q u e s t i o n s  on t h e  t e s t  t a p e s .  Thus 
s h e  made test t a p e s  once and f o r  a l l  r a t h e r  t h a n  remaking them f o r  each d i a l e c t .  
Although t h i s  method is op t imal  i n  terms of t e s t  p r e p a r a t i o n  t ime ,  i t  h a s  a  major 
drawback i n  a n o t h e r  sense .  It r e q u i r e s  s e v e r a l  months, o r  l o n g e r ,  o f  p r e p a r a t i o n  
t ime s p e n t  i n  language l e a r n i n g  f o r  t h e  i n v e s t i g a t o r  t o  a c h i e v e  s u f f i c i e n t  f a c i l i t y  
i n  t h e  v a r i o u s  l o c a l  d i a l e c t s  t o  do a l l  q u e s t i o n i n g  p e r s o n a l l y .  

I am aware of  two methods f o r  t e s t i n g  monol inguals  i n  t h e  v e r n a c u l a r  which may 
h e l p  h e r e .  They have n o t  r e c e i v e d  widespread a t t e n t i o n  i n  t h e  l i t e r a t u r e ,  bu t  they 



may reduce t h e  t ime  s c a l e  f o r  v e r n a c u l a r  i n t e l l i g i b i l i t y  t e s t s  t o  a l e v e l  comparable 
t o  t h a t  f o r  t h e  common language t e s t s .  They w i l l  do s o  i n  two ways: o n l y  a few 
hours  would be r e q u i r e d  by one person t o  p r e p a r e  t e s t  t a p e s ,  and l e a r n i n g  o f  t h e  
v e r n a c u l a r  would n o t  be necessa ry .  One cou ld  a r g u e  t h a t  t h e s e  methods would y i e l d  
r e s u l t s  t h a t  were n o t  a s  p r e c i s e .  However, I have a l r e a d y  argued t h a t  t h e  r e s u l t s  
o f  methods which y i e l d  pe rcen tage  s c o r e s  a r e  a l r e a d y  t o o  p r e c i s e  f o r  t h e  l e v e l  o f  
s t a t i s t i c a l  s i g n i f i c a n c e  t h a t  can be  a t t a c h e d  t o  t h e  r e s u l t s .  

The first method i s  a s e n t e n c e  r e p e a t  method which was t r i e d  by Crawford i n  a 
p i l o t  i n t e l l i g i b i l i t y  s u r v e y  i n  Mexico. It was abandoned i n  f a v o r  o f  a c o n t e n t  
r e p e a t  t e s t  which was subsequen t ly  developed i n t o  C a s a d l s  method f o r  t e s t i n g  
i n t e l l i g i b i l i t y .  The s e n t e n c e  r e p e a t  t e s t  was as f o l l o w s  (Casad 1974:60). A f r e e  
t e x t  was e l i c i t e d  f o r  t h e  b a s i s  o f  t h e  t e s t .  Every t h i r d  s e n t e n c e  o u t  o f  a p o r t i o n  
o f  t h i s  t e x t  was e x t r a c t e d  and played back t o  a s u b j e c t  one a t  a t ime.  The s u b j e c t  
was asked t o  r e p e a t  t h e  sen tence .  Crawford e v a l u a t e d  t h e  r e s p o n s e s  on a f i v e - p o i n t  
s c a l e .  He observed t h a t  f o r  h i g h l y  i n t e l l i g i b l e  d i a l e c t s  t h e  s e n t e n c e  r e p e a t  became 
s o  easy  t h a t  a s u b j e c t ' s  r e sponse  seemed more l i k e  mimicry t h a n  a t e s t  o f  
i n t e l l i g i b i l i t y  (Casad 1974:61). However, t h i s  need n o t  be  viewed as a l i a b i l i t y .  
It s imply i n d i c a t e s  t h a t  t h e  t e s t  is n o t  s e n s i t i v e  enough t o  d i s t i n g u i s h  between 
d i f f e r e n t  d e g r e e s  o f  h i g h  i n t e l l i g i b i l i t y .  I n  most c a s e s  we do n o t  need t o  d o  t h a t  
anyway. 

Crawford observed t h a t  t h e  r e s u l t s  o f  t h e  s e n t e n c e  r e p e a t  t e s t  showed l i t t l e  
c o r r e l a t i o n  t o  t h e  r e s u l t s  o f  t h e  c o n t e n t  r e p e a t  t e s t .  It was t h e r e f o r e  dropped i n  
subsequent  s t u d i e s .  Casad, however, h a s  sugges ted  t h a t  i t  might  be  r e i n s t a t e d  
(1974:88).  He c r e d i t s  Gudschinsky as s a y i n g  t h a t  r e c e n t  r e s e a r c h  i n  
p s y c h o l i n g u i s t i c s  h a s  demonstra ted  t h a t  a b i l i t y  t o  mimic s e n t e n c e s  o f  a d i f f e r e n t  
d i a l e c t  is dependent on o n e ' s  knowledge o f  b o t h  t h e  grammatical  s t r u c t u r e  and t h e  
phonological  s t r u c t u r e  o f  t h a t  d i a l e c t .  From my p e r s p e c t i v e ,  a g r e a t  advan tage  of 
t h i s  k ind o f  t e s t  is t h a t  t h e  t e s t  t a p e  can be c o n s t r u c t e d  v e r y  e a s i l y  and t h e  one 
t a p e  w i l l  t h e n  s e r v e  f o r  a l l  t e s t s  on t h a t  d i a l e c t .  

A s e n t e n c e  r e p e a t  method cou ld  probably  a l s o  be used by a survey  t e c h n i c i a n  who 
i s  a good p h o n e t i c i a n  b u t  n o t  a speaker  o f  any l o c a l  v e r n a c u l a r .  He c o u l d  r e l y  on 
b i l i n g u a l s  i n  t h e  v i l l a g e  o r  on a b i l i n g u a l  t r a v e l i n g  companion t o  e x p l a i n  how t h e  
t e s t i n g  would work. I n  s c o r i n g  responses  he  would u s e  t h e  c l u e s  o f  immediacy o f  
r e s p o n s e ,  speed and t iming  o f  r e s p o n s e ,  p i t c h  con tour  o f  r e s p o n s e ,  and p h o n e t i c  
s i m i l a r i t y  t o  t h e  segmental  phonemes o f  t h e  u t t e r a n c e .  A p h o n e t i c  t r a n s c r i p t i o n  o f  
t h e  u t t e r a n c e s  cou ld  s e r v e  a s  a s t a n d a r d  a g a i n s t  which t o  s c o r e .  

A second s imple  method f o r  t e s t i n g  i n t e l l i g i b i l i t y  among monol inguals  h a s  been 
used by Robert  Conrad i n  t h e  Sep ik  r e g i o n  o f  Papua New Guinea (L. Simons 1977:250): 

T h i s  t e s t  c o n s i s t s  o f  a number o f  s i m p l e  q u e s t i o n s  such  as,  "Where is 
your f a t h e r ? " ,  "Who is your brother?I1 ,  and "How f a r  away is your garden?"  
To c o n s t r u c t  a t e s t  t a p e  a s e r i e s  o f  such q u e s t i o n s  i s  t r a n s l a t e d  i n t o  t h e  
d i a l e c t  o f  t h e  r e f e r e n c e  p o i n t  and recorded  on t a p e .  A t e s t  is 
admin i s t e red  by p l a y i n g  t h e  q u e s t i o n s  one a t  a t ime  t o  a n  in fo rmant  a t  t h e  
t e s t  p o i n t .  The s u b j e c t  is permi t t ed  t o  respond i n  whatever way seems 
most n a t u r a l  t o  him. If t h e  s u b j e c t  answers t h e  q u e s t i o n ,  an  a p p r o p r i a t e  
r e sponse  is taken  t o  i n d i c a t e  unders tand ing  o f  t h e  q u e s t i o n .  I f ,  on t h e  
o t h e r  hand, t h e  s u b j e c t  p r e f e r s  t o  t r a n s l a t e  t h e  q u e s t i o n ,  h i s  t r a n s l a t i o n  
is scored  a s  c o r r e c t  o r  i n c o r r e c t .  The pe rcen tage  o f  q u e s t i o n s  t o  which 
t h e  s u b j e c t  g i v e s  a n  a p p r o p r i a t e  r e sponse  is t h e  measure o f  
i n t e l l i g i b i l i t y .  



Again, t h i s  method o f  t e s t i n g  r e q u i r e s  t h a t  t h e  t e s t  t a p e  b e  c r e a t e d  j u s t  once f o r  
a l l  d i a l e c t s .  T h i s  method g i v e s  an  i n t e r e s t i n g  t w i s t  t o  t h e  q u e s t i o n  approach.  I n  
t h e  o t h e r  q u e s t i o n  approaches ,  t h e  s u b j e c t  h e a r s  a p o r t i o n  o f  t e x t  i n  t h e  t e s t  
d i a l e c t  and is t h e n  asked a  q u e s t i o n  about  i t  i n  a  l anguage  which he  i s  s u r e  t o  
unders tand .  I n  t h i s  approach,  t h e  t e x t  and t h e  q u e s t i o n  a r e  one and t h e  same. 
Adminis ter ing t e s t s  w i t h  t h i s  method would be bound t o  t a k e  h a l f  as long  a s  i n  a  
t e x t  and q u e s t i o n  approach.  With o n l y  t h e  q u e s t i o n s  i n  t h e  t e s t ,  t h e r e  is o n l y  h a l f  
a s  much t o  p l a y  back. T h i s  method and t h e  s e n t e n c e  r e p e a t  method d e s e r v e  s e r i o u s  
c o n s i d e r a t i o n  a s  a l t e r n a t i v e  methods t o  t e s t i n g  i n t e l l i g i b i l i t y  among monol inguals .  





CHAPTER 3 

FINDING CENTERS OF COMMUNICATION 

The p r e v i o u s  c h a p t e r  p r e s e n t e d  a number o f  ways i n  which i n t e l l i g i b i l i t y  
between d i a l e c t s  c a n  be measured. T h i s  c h a p t e r  t e l l s  what t o  d o  n e x t :  examine t h e  
p a t t e r n s  of  communication t o  f i n d  g roup ings  o f  d i a l e c t s  which c a n  be s e r v e d  by 
common v e r n a c u l a r  language programs. T h i s  c h a p t e r  o f f e r s  p r a c t i c a l  s u g g e s t i o n s  on 
how t o  a p p l y  t h e  r e s u l t s  o f  i n t e l l i g i b i l i t y  t e s t i n g  t o  l anguage  p l a n n i n g  i n  a n  a r e a .  
The a n a l y s i s  t e c h n i q u e s  p r e s e n t e d  o f f e r  answers  t o  t h e  q u e s t i o n s  o f  how many 
v e r n a c u l a r  language programs a r e  needed i n  a n  a r e a ,  and where t h o s e  programs shou ld  
be c e n t e r e d .  

A v e r n a c u l a r  language program i s  d e f i n e d  as any  program which s e e k s  t o  
d i s s e m i n a t e  i n f o r m a t i o n  by means o f  t h e  v e r n a c u l a r  l anguage  o f  a  s p e c i f i c  r e g i o n .  
The medium o f  communication c a n  be b r o a d c a s t i n g ,  t a p e  r e c o r d i n g s ,  word o f  mouth, o r  
l i t e r a t u r e .  L i t e r a t u r e  programs a r e  p robab ly  t h e  most common. M a t e r i a l s  produced 
i n  a  v e r n a c u l a r  l i t e r a t u r e  program might i n c l u d e  c u r r i c u l a  and t e x t  books f o r  
pr imary and secondary e d u c a t i o n ,  t r a n s l a t i o n s  o f  t h e  B i b l e  and l i t u r g i c a l  m a t e r i a l s  
by t h e  church ,  o r  g e n e r a l  and c u l t u r a l  r e a d i n g  m a t e r i a l s  f o r  a d u l t  educa t ion .  Such 
p r o j e c t s  c a n  be c o s t l y  i n  t e r m s  o f  bo th  money and e f f o r t .  The s t r a t e g y  o f  t h e  
methods p resen ted  i n  t h i s  c h a p t e r  is  t o  f i n d  s o l u t i o n s  which i n v o l v e  t h e  l e a s t  
p o s s i b l e  c o s t .  

B a s i c a l l y ,  t h e  problem is  one o f  g roup ing  t o g e t h e r  d i a l e c t s  which c a n  be  s e r v e d  
by t h e  same v e r n a c u l a r  language program. S e c t i o n  3.1 d i s c u s s e s  t h e  main c r i t e r i a  
f o r  making such groupings:  adequacy and l e a s t  c o s t .  S e c t i o n  3.2 p r e s e n t s  a s i m p l e  
i n s p e c t i o n  method which can be used t o  f i n d  g r o u p i n g s  o f  d i a l e c t s  which f i t  t h e  
adequacy and l e a s t  c o s t  c r i t e r i a .  S e c t i o n  3 .3  g i v e s  a s t e p  by s t e p  d e s c r i p t i o n  o f  
t h e  g roup ing  a l g o r i t h m  which cou ld  be t r a n s l a t e d  i n t o  a computer program. F i n a l l y ,  
i n  S e c t i o n  3 . 4 ,  a s i m i l a r  method developed by Joseph  Grimes i s  reviewed. 

3.1 The c r i t e r i a  o f  adequacy and l e a s t  c o s t  

Many o f  t h e  deve lop ing  n a t i o n s  o f  t h e  world f a c e  t h e  d i f f i c u l t  c h a l l e n g e  o f  
t r y i n g  t o  communicate wi th  a m u l t i l i n g u a l  p o p u l a t i o n ,  a  p o p u l a t i o n  which may i n c l u d e  
w e l l  o v e r  a  hundred d i a l e c t s  o r  languages .  Even among n a t i o n s  where a n a t i o n a l  
language is  f i r m l y  e s t a b l i s h e d ,  g r o s s  d i a l e c t  v a r i a t i o n s  o f  t h e  n a t i o n a l  language 
and pocke t s  o f  m i n o r i t y  l anguages  s t i l l  e x i s t .  It may n o t  be though t  f e a s i b l e  f o r  a  
c o u n t r y  t o  i n i t i a t e  v e r n a c u l a r  language programs i n  e v e r y  one o f  i t s  languages  and 
d i a l e c t s .  On t h e  o t h e r  hand,  if t h a t  c o u n t r y  wishes  t o  r e a c h  a l l  o f  its c i t i z e n s ,  
it must c a r r y  o u t  its programs i n  l anguages  t h a t  a r e  bo th  unders tood  and accep ted  by 
a l l  g roups  concerned.  F o r t u n a t e l y ,  communicating w i t h  e v e r y  c i t i z e n  does  n o t  
u s u a l l y  r e q u i r e  a  language program i n  e v e r y  d i a l e c t .  I n t e l l i g i b i l i t y  t e s t s ,  such  a s  
t h o s e  d e s c r i b e d  i n  Chapter 2 ,  show where communication c a n  t a k e  p l a c e  a c r o s s  d i a l e c t  
boundar ies .  The need t h e n  i s  f o r  c r i t e r i a  by which we can j o i n  d i a l e c t s  i n t o  l a r g e r  
g roup ings  t h a t  can  be s e r v e d  by a  s i n g l e  v e r n a c u l a r  language program. The two 
c r i t e r i a  suggested a r e  adequacy and l e a s t  c o s t  ( S t o l z f u s  1974:58-60). 



The t a s k  i s  t o  d e f i n e  groups  o f  d i a l e c t s  such t h a t  a l l  d i a l e c t s  w i t h i n  a group 
can  be se rved  by a  s i n g l e  language program, c e n t e r e d  i n  one o f  t h e s e  d i a l e c t s .  
S ince  communication i s  t h e  purpose behind t h e  language program, a p o s s i b l e  c r i t e r i o n  
f o r  grouping is t h a t  a l l  t h e  d i a l e c t s  i n  t h e  group unders tand t h e  c e n t r a l  d i a l e c t .  
I n t e l l i g i b i l i t y  i t s e l f  i s  n o t  a  s t r o n g  enough c r i t e r i o n ,  however, s i n c e  i t  c a n  span 
such a  wide range o f  degrees .  The m a  a d e w  s t a t e s  t h a t  a  d i a l e c t  can  
be grouped w i t h  a  c e n t r a l  d i a l e c t  i f  and o n l y  i f  its s p e a k e r s  unders tand  t h e  c e n t r a l  
d i a l e c t  a t  a  l e v e l  which i s  deemed adequate  f o r  t h e  in tended  purpose.  Note t h a t  t h e  
l e v e l  o f  adequacy is n o t  f i x e d ;  i t  depends on t h e  n a t u r e  o f  t h e  in format ion  t o  be 
communicated. For  i n s t a n c e ,  i f  t h e  purpose o f  t h e  program were t o  b roadcas t  news o f  
c u r r e n t  e v e n t s ,  t h e n  t h e  h e a r e r s  would n o t  be r e q u i r e d  t o  have as deep a command of 
t h e  c e n t r a l  d i a l e c t  a s  i f  t h e  purpose were t o  communicate about emot ions ,  m o r a l i t y ,  
o r  e t e r n a l  v a l u e s  i n  a program o f  r e l i g i o u s  i n s t r u c t i o n .  Note a l s o  t h a t  t h e  
c r i t e r i o n  o f  adequacy s a y s  no th ing  about  mutual  unders tand ing ,  b u t  o n l y  about  
one-way unders tand ing .  That  is, f o r  a d i a l e c t  t o  be grouped w i t h  a  c e n t r a l  d i a l e c t ,  
i t  m a t t e r s  o n l y  t h a t  t h e  former d i a l e c t  adequa te ly  unders tand t h e  c e n t r a l  d i a l e c t .  
The degree  t o  which t h e  c e n t r a l  d i a l e c t  unders tands  t h e  o t h e r  one is n o t  r e l e v a n t .  

The adequacy c r i t e r i o n ,  when used t o  i n t e r p r e t  i n t e l l i g i b i l i t y  r e l a t i o n s  i n  a  
r e g i o n ,  w i l l  d e s i g n a t e  a  number o f  p o s s i b l e  c e n t r a l  d i a l e c t s  and a number o f  
p o s s i b l e  g roup ings  around them. By i t s e l f  i t  is n o t  s t r o n g  enough t o  s u g g e s t  t h e  
b e s t  grouping among t h e  p o s s i b l e  s o l u t i o n s .  To do t h i s ,  t h e  second c r i t e r i o n  is 
added. The u m  s t a t e s  t h a t  t h e  b e s t  g roup ing  is one which 
minimizes t h e  number o f  c e n t r a l  d i a l e c t s .  A major  d e t e r r e n t  t o  v e r n a c u l a r  language 
programs is t h e  c o s t  involved i n  s t u d y i n g  t h e  d i a l e c t ,  w r i t i n g  o r  t r a n s l a t i n g  t h e  
m a t e r i a l s  t o  be  communicated, and t h e n  p r i n t i n g ,  r e c o r d i n g ,  o r  b r o a d c a s t i n g  them. 
The t o t a l  c o s t  o f  v e r n a c u l a r  language programs i n  a n  a r e a  is p r o p o r t i o n a l  t o  t h e  
number o f  c e n t r a l  d i a l e c t s  i n  which s p e c i f i c  programs a r e  c a r r i e d  o u t .  Thus i f  t h e  
grouping of  d i a l e c t s  which r e q u i r e s  s e t t i n g  up t h e  l e a s t  p o s s i b l e  number o f  language 
programs is  found, t h e  l e a s t  c o s t l y  s o l u t i o n  is normal ly  a l s o  found. I f  t h e  two 
c r i t e r i a  o f  adequacy and l e a s t  c o s t  a r e  a p p l i e d  t o g e t h e r ,  t h e n  s u c h  g roup ings  w i l l  
be found. The remainder o f  t h i s  c h a p t e r  t e l l s  how t h i s  can be done. 

3.2 An i n s p e c t i o n  method f o r  ana lyz ing  p a t t e r n s  o f  communication 

P a t t e r n s  o f  communication can  be diagrammed by drawing arrows o n t o  a  map o f  t h e  
t e s t  a r e a .  Simply by i n s p e c t i n g  t h e  p a t t e r n  o f  a r rows  on t h e  map, it is o f t e n  
p o s s i b l e  t o  s e e  a  l e a s t  c o s t  s o l u t i o n  which f i t s  t h e  g i v e n  p a t t e r n .  The method is 
b a s i c a l l y  t h i s :  ( 1 )  draw t h e  p a t t e r n s  of communication on a  map by r e p r e s e n t i n g  
each r e l a t i o n s h i p  o f  adequate  unders tand ing  as a n  arrow from h e a r e r  t o  s p e a k e r ,  
( 2 )  f i n d  t h e  d i a l e c t  which is understood by t h e  g r e a t e s t  number o f  o t h e r  d i a l e c t s  
and d e s i g n a t e  it a s  a c e n t e r ,  ( 3 )  draw a l o o p  which e n c l o s e s  a l l  d i a l e c t s  t h a t  a r e  
reached by ( t h a t  is ,  p o i n t  t o )  t h a t  c e n t r a l  d i a l e c t ,  ( 4 )  f o r  a l l  d i a l e c t s  remaining 
o u t s i d e  t h e  l o o p ,  r e p e a t  t h e  p r o c e s s  beginning a t  s t e p  2 and c o n t i n u e  u n t i l  a l l  
d i a l e c t s  a r e  accounted f o r .  

The procedure  is now i l l u s t r a t e d  w i t h  sample d a t a  from S a n t a  I s a b e l  i n  t h e  
Solomon I s l a n d s .  Seven d i a l e c t s  a r e  spoken on S a n t a  I s a b e l  (Whiteman and Simons 
1978; t h e  d a t a  a r e  adapted from Table  4 ) .  These d i a l e c t s  a r e ,  from nor thwes t  t o  
s o u t h e a s t :  Zabana, Kokota, Zazao, Blablanga,  Maringe, Gao, and Bugotu. The 
communication p a t t e r n s  a r e  s e t  o u t  i n  F i g u r e  3.1. The d i a l e c t s  l i s t e d  a long  t h e  
l e f t  hand s i d e  o f  t h e  t a b l e  a r e  t h o s e  o f  t h e  h e a r e r s  w h i l e  t h e  d i a l e c t s  l i s t e d  a l o n g  
t h e  t o p  o f  t h e  t a b l e  a r e  t h o s e  o f  t h e  speakers .  A "yes" i n  t h e  body o f  t h e  t a b l e  
i n d i c a t e s  t h a t  t h e  g iven  group o f  h e a r e r s  unders tands  t h e  d i a l e c t  o f  t h e  speakers .  



I n  f a c t ,  i n  t h i s  c a s e  t h e y  c l a i m  t o  have a  command o f  t h e  d i a l e c t  which a l l o w s  them 
t o  speak a s  w e l l  a s  h e a r  i t  when communicating w i t h  someone from t h a t  r e g i o n .  T h i s  
i s  d e f i n e d  a s  t h e  l e v e l  o f  adequacy f o r  t h i s  a n a l y s i s .  A ltnoM i n d i c a t e s  t h a t  t h e  
h e a r e r s  do n o t  unders tand t h e  s p e a k e r s  a t  t h a t  l e v e l  o f  adequacy. 

F i g u r e  3 . 1  I n t e l l i g i b i l i t y  o n  S a n t a  I s a b e l  I s l a n d  

D i a l e c t  o f  s p e a k e r :  -T 1' :  
ZAB KOK Z A Z  BLA MAR GAO BUG 

Zabana y e s  no no no no no no 
a l e c t  Kokota y e s  y e s  y e s  y e s  y e s  no no 

Zazao y e s  no y e s  no y e s  no no  
B l a b l a n g a  no no no y e s  y e s  no no 
Mar i n g e  no no no no y e s  no no 

h e a r e r :  Gao no no no no y e s  y e s  y e s  
--; Bugotu no no no no no no y e s  

1 

I n  t h e  f i rs t  s t e p  o f  t h e  p r o c e s s ,  t h e  p a t t e r n s  o f  communication a r e  drawn o n t o  
a  map. I n  t h i s  map a l l  t h e  i n s t a n c e s  of "yes" i n  F i g u r e  3.1 a r e  r e p r e s e n t e d  by an 
arrow p o i n t i n g  from t h e  h e a r e r s  t o  t h e  speakers .  T h i s  map i s  shown i n  F i g u r e  3.2. 

The second s t e p  i n  t h e  p r o c e s s  is t o  f i n d  t h e  d i a l e c t  which is  most wide ly  
understood. T h i s  is found by l o c a t i n g  t h z  d i a l e c t  which h a s  t h e  most ar rows 
p o i n t i n g  t o  i t .  I n  San ta  I s a b e l  t h i s  i s  Maringe (MAR), 

The t h i r d  s t e p  is t o  map t h e  e x t e n d a b i l i t y  o f  t h e  d i a l e c t  j u s t  s e l e c t e d  as a  
c e n t e r .  F i r s t  t h e  c e n t r a l  d i a l e c t  is under l ined  t o  i n d i c a t e  t h a t , i t  is  a c e n t e r .  
Then a  loop  is  drawn which e n c l o s e s  a l l  d i a l e c t s  t h a t  can  unders tand t h e  c e n t r a l  
d i a l e c t ,  bu t  exc ludes  a l l  t h a t  cannot .  F i g u r e  3.3 shows t h e  s t a t e  o f  t h e  a n a l y s i s  
t h u s  f a r .  

F i n a l l y  t h e  second and t h i r d  s t e p s  a r e  r e p e a t e d  f o r  a l l  o f  t h e  d i a l e c t s  which 
remain ungrouped. I n  t h e  S a n t a  I s a b e l  example, o n l y  two d i a l e c t s  remain,  Zabana and 
Bugotu. No arrows l e a d  away from e i t h e r  o f  t h e s e  d i a l e c t s .  T h e r e f o r e ,  t h e  o n l y  way 
i n  which they  can be reached by a  v e r n a c u l a r  language program i s  i f  t h e s e  two 
d i a l e c t s  themselves  a r e  c e n t e r s  f o r  such programs. Thus we conclude t h a t  two 
a d d i t i o n a l  c e n t e r s  a r e  r e q u i r e d ,  one a t  Zabana and a n o t h e r  a t  Bugotu. These two 
d i a l e c t s  a r e  under l ined  i n  t h e  map and l o o p s  drawn around them t o  show t h e  
e x t e n d a b i l i t y  o f  t h e i r  language programs. 

For  t h e  f i n a l  map of t h e  l e a s t  c o s t  s o l u t i o n ,  a l l  e x t r a n e o u s  arrows c a n  be  
o m i t t e d ,  t h a t  i s ,  omit a l l  ar rows which do n o t  p o i n t  t o  a c e n t r a l  d i a l e c t .  F i g u r e  
3.4 g i v e s  t h e  f i n a l  l e a s t  c o s t  a n a l y s i s  f o r  S a n t a  I s a b e l .  Note t h a t  t h e  i n c l u s i o n  
o f  t h r e e  d i a l e c t s  i s  ambiguous. Kokota and Zazao could  be p a r t  o f  e i t h e r  t h e  Zabana 
o r  t h e  Maringe program and Gao could  be p a r t  o f  e i t h e r  t h e  Maringe program o r  t h e  
Bugotu program. 



F i g u r e  3 . 2  P a t t e r n s  o f  c o m m u n i c a t i o n  on  S a n t a  I s a b e l  

F i g u r e  3 . 3  The Mar inge  l a n g u a g e  p rogram 



F i g u r e  3 . 4  T h r e e  v e r n a c u l a r  l a n g u a g e  p r o g r a m s  f o r  
S a n t a  I s a b e l  
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Some d a t a  from t h e  Northern Mixteco o f  Mexico a r e  now ana lyzed  t o  demonstra te  
a n  e x t e n s i o n  o f  t h e  method. T h i s  is t h e  a n a l y s i s  o f  d a t a  over  s u c c e s s i v e l y  lower 
l e v e l s  o f  adequacy t o  develop a  c o n t o u r - l i k e  map o f  p o s s i b l e  d i a l e c t  g roup ings .  The 
d a t a  a r e  s e t  o u t  i n  F i g u r e  3.5. The v a l u e s  i n  t h e  t a b l e  a r e  p e r c e n t a g e s  o f  
i n t e l l i g i b i l i t y .  The p e r i o d s  r e p r e s e n t  r e l a t i o n s  t h a t  were n o t  measured. The t a b l e  
is taken from Grimes (1974:264) with t h r e e  a d a p t a t i o n s :  t h e  v a l u e s  i n  t h e  t a b l e  a r e  
pe rcen tages  o f  i n t e l l i g i b i l i t y  r a t h e r  t h a n  i n t e l l i g i b i l i t y  l o s s ,  t h e  m a t r i x  i s  
t r a n s p o s e d ,  and t h r e e  d i a l e c t s  (CC, CO,  and AP) a r e  omi t t ed  s i n c e  t h e y  were n o t  
t e s t e d  and have no  e f f e c t  on t h e  grouping.  

The p a t t e r n s  o f  communication a r e  analyzed a t  s u c c e s s i v e  l e v e l s  o f  adequacy. 
F i r s t  we might t r y  90% i n t e l l i g i b i l i t y  a s  t h e  l e v e l  o f  adequacy. For  t h e  Northern 
Mixteco d a t a ,  most o f  t h e  hometown s c o r e s  a r e  n o t  even 90%. There  a r e  no g roup ings  
a t  t h i s  l e v e l ,  s o  n ine  c e n t e r s  a r e  r e q u i r e d .  Next, 80% i n t e l l i g i b i l i t y  is  t a k e n  a s  
t h e  l e v e l  o f  adequacy. Any r e l a t i o n s  w i t h  80% o r  more i n t e l l i g i b i l i t y  a r e  
cons idered  adequa te ,  and any wi th  l e s s  a r e  n o t .  Besides  t h e  hometown s c o r e s ,  o n l y  
two r e l a t i o n s  a r e  adequate  a t  t h e  80% l e v e l ,  JE1s unders tand ing  of  CH and CS's 
unders tanding o f  CH. Thus a t  t h e  80% l e v e l ,  seven v e r n a c u l a r  language programs 
would be r e q u i r e d ,  one i n  CH t o  s e r v e  J E  amd CS a s  w e l l ,  and t h e n  one i n  each o f  t h e  



F i g u r e  3 . 5  I n t e l l i g i b i l i t y  i n  N o r t h e r n  M i x t e c o  

D i a l e c t  o f  s p e a k e r :  

CZ 7 7  . 4 .  . 
J E  8 1  8 3  . 3 2  7 4  . . 

D i a l e c t  CH 1 5  . 8 9 ,  . 2 0  5 6  . 
CS . 81 9 1  3 0  7 5  . . 

o f  CG 2 1  . 81 1 9  . 
XB 7 8  .. 17 8 4  . 

h e a r e r s :  c u  6 6  . 2 3  . 8 6  . . 
ZP . 7 3  . 1 6  3 7  . 75 . 
PT . . 7 6  . 2 1  6 1  . 8 4  

CZ = C u y a m e c a l c o  Z a r a g o z a  J E  = S a n  J e r o n i m o  
CH =, S a n t i a g o  C h a z u m b a  CS = C o s o l t e p e c  
CG = S t a .  Maria C h i g m e c a t i t l a n  XB = X a y a c a t l a n  B r a v o  
CU = S t a .  Ana C u a u h t e m o c  . ZP = Z a p o t i t l a n  P a l m a s  
PT = P e t l a l c i n g o  

o t h e r  s i x  d i a l e c t s .  When t h e  l e v e l  o f  adequacy i s  lowered t o  70% i n t e l l i g i b i l i t y ,  
t h e  program a t  CH w i l l  ex tend t o  t h r e e  more d i a l e c t s ,  XB, PT, and ZP. The remaining 
t h r e e  d i a l e c t s  s t i l l  r e q u i r e  t h e i r  own programs. A t  t h e  60% l e v e l ,  a  new group  i s  
p o s s i b l e :  CU unders tands  CZ a t  66% i n t e l l i g i b i l i t y .  Thus far ,  CG remains  i s o l a t e d .  
Only i f  we lowered t h e  l e v e l  o f  adequacy t o  21% i n t e l l i g i b i l i t y  would CG j o i n  i n  
w i t h  t h e  CH group.  However, such a  l e v e l  o f  i n t e l l i g i b i l i t y  is t o o  low t o  conce ive  
o f  a s  being v e r y  adequa te ,  s o  t h e  g roup ings  a r e  t a k e n  down o n l y  t o  t h e  60% l e v e l  f o r  
t h e  f i n a l  p r e s e n t a t i o n  o f  r e s u l t s .  

The r e s u l t s  o f  t h e  Northern  Mixteco grouping a r e  shown a s  a map i n  F i g u r e  3.6. 
The l o o p s  showing t h e  e x t e n d a b i l i t y  o f  t h e  d i a l e c t  g roups  a r e  shown as b e f o r e .  The 
o n l y  d i f f e r e n c e  is  t h a t  l o o p s  f o r  d i f f e r e n t  l e v e l s  o f  adequacy a r e  superimposed on 
t h e  same map; t h e  r e s u l t  i s  l i k e  a c o n t o u r  map. The l o o p s  a r e  l a b e l e d  w i t h  two 
i t e m s  o f  in fo rmat ion :  t h e  minimum percen tage  o f  i n t e l l i g i b i l i t y  which is t h e  l e v e l  
o f  adequacy f o r  t h e  enc losed  g roup ,  and t h e  name o f  t h e  d i a l e c t  which i s  t h e  c e n t e r .  
The l a b e l i n g  o f  l o o p s  by t h e  d i a l e c t  which is  t h e  c e n t e r  is a n  a l t e r n a t i v e  t o  
i n d i c a t i n g  c e n t e r s  by drawing arrows as was done i n  F i g u r e  3.4. When l o o p s  a r e  
drawn a t  s u c c e s s i v e  l e v e l s  o f  adequacy,  then  arrows w i l l  c r o s s  l o o p  l i n e s  and more 
than  one arrow from a d i a l e c t  may be  r e q u i r e d  s i n c e  a d i a l e c t  can  s h i f t  t o  a new 

' c e n t e r  a t  lower l e v e l s  o f  adequacy. When r e l a t i o n s  become complex, l a b e l i n g  l o o p s  
is  a  c l e a r e r  way t o  i n d i c a t e  c e n t e r s  t h a n  drawing arrows.  

I have chosen t o  s i m p l i f y  t h e  map by drawing o n l y  t h e  l o o p s  which e s t a b l i s h  
more i n c l u s i v e  groupings .  A complete  con tour  d i s p l a y  would draw a  l o o p  around each  
d i a l e c t  o r  group f o r  each l e v e l .  For i n s t a n c e ,  t h e  CG d i a l e c t  would be  surrounded 
by f o u r  c o n c e n t r i c  c i r c l e s ,  one f o r  each o f  t h e  i n t e l l i g i b i l i t y  l e v e l s  o f  go%,  80%,  
T O % ,  and 60%. The l a r g e  CH group would have two l o o p s  around it f o r  70% and 60%. 
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When a l l  of  t h e  con tour  l i n e s  a r e  drawn i n ,  t h e  r e l a t i v e  d i s t a n c e ,  between d i a l e c t s  
can be  found by coun t ing  t h e  number o f  con tour  l i n e s  ( d i v i d e d  by two) which s e p a r a t e  
them. 

A h y p o t h e t i c a l  s e t  o f  d a t a  t y p i c a l  o f  a  d i a l e c t  c h a i n  is  now presen ted  a s  a 
warning t h a t  t h e  s imple  procedure d e s c r i b e d  i n  t h e  f i rs t  paragraph o f  t h i s  s e c t i o n  
w i l l  n o t  always y i e l d  a  l e a s t  c o s t  s o l u t i o n .  ( I n  S e c t i o n  3.3 a  more complex 
procedure  which always does  is  presen ted . )  I n  F igure  3 .7a  t h e  p a t t e r n s  of  
communication f o r  t h e  h y p o t h e t i c a l  d a t a  a r e  shown a s  arrows.  F i g u r e  3.7b shows t h e  
f irst  s o l u t i o n  one is l i k e l y  t o  a r r i v e  a t  by fo l lowing  t h e  s imple  procedure:  
d i a l e c t  EE i n  F igure  3.7a h a s  t h e  most ar rows p o i n t i n g  t o  i t  s o  w e  d e s i g n a t e  it a s  a 
c e n t e r  and draw a loop.  Only two d i a l e c t s  remain o u t s i d e  t h e  loop ,  AA and 11, and 
they  do n o t  unders tand each o t h e r  s o  we s e t  each  o f  them up as t h e  c e n t e r s  f o r  
s e p a r a t e  language programs. T h i s  r e s u l t  w i t h  t h r e e  language programs is shown i n  
F igure  3.7b. 

T h i s  r e s u l t  is  n o t  t h e  l e a s t  c o s t  s o l u t i o n ,  however. F i g u r e  3 . 7 ~  shows t h a t  i f  
d i a l e c t s  BB and HH a r e  made c e n t e r s ,  then  a l l  t h e  d i a l e c t s  a r e  reached w i t h  o n l y  two 
c e n t e r s .  I n  F igure  3.7b w e  went wrong by assuming t h a t  t h e  d i a l e c t  w i t h  t h e  
g r e a t e s t  number o f  ar rows p o i n t i n g  t o  i t  had t o  be a c e n t e r .  Thus s t e p  2 i n  t h e  
procedure ,  " f i n d  t h e  d i a l e c t  which is understood by t h e  g r e a t e s t  number o f  d i a l e c t s  
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(a) Patterns of communication 

(b) First solution 

(c) Least cost solution 



and d e s i g n a t e  i t  a s  a  c e n t e r , "  is n o t  f o o l p r o o f .  However, i t  does  t u r n  o u t  t o  be a  
handy r u l e  o f  thumb which u s u a l l y  works. The l e a s t  c o s t  s o l u t i o n  can be  found by 
t r a c i n g  t h e  arrows which l e a d  from t h e  p o s s i b l e  c e n t e r s  t h a t  were p o s i t e d  i n  t h e  
second pass  over  t h e  d a t a .  I n  t h e  f i rs t  p a s s ,  EE is  p o s i t e d  as a c e n t e r .  AA and I1 
remain. Rather than  j u s t  a c c e p t i n g  AA and I1 as c e n t e r s ,  we must s e e  what p o i n t s  
could  s e r v e  them as c e n t e r s  as well.  T h i s  l i n e  o f  i n q u i r y  p o i n t s  s t r a i g h t  t o  
d i a l e c t s  BB and HH and from F i g u r e  3.7a t h e  i n v e s t i g a t o r  can s e e  t h a t  a l l  d i a l e c t s  
unders tand one o f  t h o s e  two d i a l e c t s .  

3 . 3  An a lgor i thm f o r  f i n d i n g  a l l  p o s s i b l e  l e a s t  c o s t  d i a l e c t  g roup ings  

The procedure  presented i n  S e c t i o n  3.2 is  s i m p l e  and works w e l l  when t h e r e  a r e  
n o t  many d i a l e c t s  involved.  However, i f  t h e  i n v e s t i g a t o r  is  n o t  c a r e f u l  t o  t r a c e  
o u t  a l l  t h e  a l t e r n a t i v e s  it may n o t  y i e l d  t h e  l e a s t  c o s t  s o l u t i o n ,  a s  was shown wi th  
t h e  h y p o t h e t i c a l  d a t a  i n  F i g u r e  3.7. As t h e  number o f  d i a l e c t s  i n c r e a s e s  and t h e  
complexity o f  t h e  p a t t e r n  o f  ar rows i n c r e a s e s ,  t h i s  p o s s i b i l i t y  becomes more l i k e l y .  
I n  t h i s  s e c t i o n ,  a n  a l g o r i t h m  f o r  f i n d i n g  a l l  p o s s i b l e  l e a s t  c o s t  d i a l e c t  g roup ings  
is  presen ted .  The a l g o r i t h m  i s  w r i t t e n  i n  a p r o s e  format .  However, it cou ld  be 
t r a n s l a t e d  d i r e c t l y  i n t o  a computer program which would de te rmine  l e a s t  c o s t  
g roup ings  a u t o m a t i c a l l y .  

3.3.1 The l e a s t  c o s t  grouping a l g o r i t h m  

The a lgor i thm is l i s t e d  i n  F igure  3.8. It is  t o  be r e a d  a s  a s e r i e s  o f  o r d e r e d  
s t e p s .  A f t e r  each s t e p  is completed,  t h e  n e x t  s t e p  i n  t h e  sequence should be 
performed u n l e s s  t h e r e  is a s p e c i f i c  i n s t r u c t i o n  t o  g o  t o  a n o t h e r  s t e p .  Each o f  t h e  
s t e p s  is  now d i s c u s s e d  i n  t u r n .  

( 1 )  The o n l y  i n p u t  d a t a  t o  t h e  a l g o r i t h m  is t h e  m a t r i x  o f  i n t e l l i g i b i l i t y  
r e l a t i o n s  a s  measured by t e s t i n g  methods d e s c r i b e d  i n  Chapter  2. The a l g o r i t h m  is  
repea ted  f o r  d i f f e r e n t  l e v e l s  o f  adequacy. F i r s t  a l e v e l  o f  adequacy must be 
s e l e c t e d .  Then t h e  m a t r i x  o f  i n t e l l i g i b i l i t y  r e l a t i o n s  is  t ransformed i n t o  an 
adequacy matr ix :  a l l  i n t e l l i g i b i l i t y  r e l a t i o n s  which a r e  o f  a n  adequa te  l e v e l  
become 1's i n  t h e  adequacy m a t r i x  and t h o s e  r e l a t i o n s  which a r e  inadequa te  become 
0 ' s .  I f  t h e r e  are v a l u e s  o f  i n t e l l i g i b i l i t y  which were n o t  measured and which have 
n o t  been es t imated  by means o f  a p r e d i c t i n g  model ( S e c t i o n  6.21,  then  t h e s e  a l s o  
must be recorded a s  0 ' s  i n  t h e  adequacy mat r ix .  The m a t r i x  o f  i n t e l l i g i b i l i t y  
r e l a t i o n s  from S a n t a  I s a b e l  i n  F i g u r e  3.1 is a l r e a d y  a n  adequacy mat r ix :  "yesw i s  
e q u i v a l e n t  t o  1  and "no" t o  0 .  The i n t e l l i g i b i l i t y  m a t r i x  f o r  Northerm Mixteco 
( F i g u r e  3 . 5 )  r e q u i r e s  t r a n s f o r m a t i o n .  Groupings were computed a t  f o u r  d i f f e r e n t  
l e v e l s  o f  adequacy: 605, 70$, 805, and 90%. For  each adequacy l e v e l ,  a s e p a r a t e  
adequacy mat r ix  must b e  computed. For  i n s t a n c e ,  i f  t h e  70% l e v e l  were being 
computed, a l l  v a l u e s  of i n t e l l i g i b i l i t y  g r e a t e r  t h a n  o r  e q u a l  t o  70% would become 
1's i n  t h e  adequacy m a t r i x ,  and a l l  v a l u e s  l e s s  t h a n  70% o r  miss ing  would become 
0 ' s .  

(2) Two v a r i a b l e s  a r e  mainta ined d u r i n g  t h e  a lgor i thm.  The f i r s t ,  a, is s e t  
equa l  t o  t h e  number o f  d i a l e c t s  which are  speakers  i n  t h e  i n t e l l i g i b i l i t y  and 
adequacy m a t r i c e s .  The second, g, r e p r e s e n t s  t h e  number o f  c e n t e r s  i n  t h e  s o l u t i o n s  
which a r e  c u r r e n t l y  being t r i e d .  I n i t i a l l y  t h i s  i s  s e t  t o  one. The s t r a t e g y  i s  
t h i s :  f i r s t  a l l  p o s s i b l e  s o l u t i o n s  w i t h  one c e n t e r  a r e  t r i e d .  If n o t  a l l  t h e  
d i a l e c t s  can understand any one o f  t h e  d i a l e c t s  a d e q u a t e l y ,  then  a l l  t h e  s o l u t i o n s  
wi th  two c e n t e r s  a r e  t r i e d .  I f  no two d i a l e c t s  can  a d e q u a t e l y  r e a c h  a l l  t h e  
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(1) S e l e c t  a  l e v e l  o f  a d e q u a c y ,  t h e n  t r a n s f o r m  t h e  
i n t e l l i g i b i l i t y  m a t r i x  i n t o  a n  a d e q u a c y  m a t r i x  a s  
f o l l o w s :  

S e t  a l l  a d e q u a t e  v a l u e s  t o  one .  
S e t  a l l  i n a d e q u a t e  and m i s s i n g  v a l u e s  t o  z e r o .  

(2) S e t  n  = t h e  number o f  d i a l e c t s .  S e t  - c  = 1 ( t h e  l o w e s t  
p o s s i b l e  number 
- f  c e n t e r s )  . 

( 3 )  T r y  a l l  p o s s i b l e  s o l u t i o n s  w i t h  - c c e n t e r s .  These  
p o s s i b l e  s o l u t i o n s  a r e  a l l  o f  t h e  p o s s i b l e  
c o m b i n a t i o n s  o f  t h e  n  d i a l e c t s  t a k e n  c a t  a  time. 
The number o f  s u c h  c o m b i n a t i o n s  equa l sWn! / ( c !  (n -c )  ! )  . 

( 3 a )  T e s t  e a c h  p o s s i b l e  s o l u t i o n  by t a k i n g  t h e  
l o g i c a l  o r  o f  t h e  adequacy  m a t r i x  v e c t o r s  f o r  t h e  
c  c e n t e r s a s  s p e a k e r s .  - 

( 3 b )  I f  t h e  l o g i c a l  o r  c o n t a i n s  no z e r o s ,  t h e n  a l l  
d i a l e c t s  u n d e r x a n d  a t  l e a s t  o n e  o f  t h e  - c  c e n t e r s  
a t  an  a d e q u a t e  l e v e l .  W r i t e  down t h i s  s o l u t i o n  
( b u t  k e e p  l o o k i n g  a s  t h e r e  may b e  m o r e ) .  

( 3 c )  R e t u r n  t o  ' s t e p  3a and t e s t  a n o t h e r  p o s s i b i l i t y  
u n t i l  a l l  p o s s i b l e  c o m b i n a t i o n s  o f  - c c e n t e r s  a r e  
e x h a u s t e d .  

( 4 )  ~ f  a n y  s o l u t i o n s  were  f o u n d ,  g o  t o  s t e p  6 .  O t h e r w i s e ,  
add 1 t o  c.  - 

( 5 )  I f  c = n ,  t h e n  go  t o  s t e p  5 ;  t h e  s o l u t i o n  is  t h a t  e a c h  
d i a l e c t  mus t  have  i ts own program.  O t h e r w i s e ,  g o  t o  
s t e p  3. 

( 6 )  The l e a s t  c o s t  s o l u t i o n  ( o r  s o l u t i o n s )  f o r  t h e  g i v e n  
l e v e l  o f  adequacy  h a s  been  found .  I f  a l l  d e s i r e d  
l e v e l s  o f  adequacy  h a v e  been  a n a l y z e d ,  t h e n  q u i t .  
O t h e r w i s e ,  g o  t o  s t e p  1. 



d i a l e c t s ,  then a l l  p o s s i b l e  s o l u t i o n s  wi th  t h r e e  c e n t e r s  a r e  t r i e d .  Th i s  con t i nues  
u n t i l  a  s o l u t i o n  is  found. Since t h e  s ea r ch  beg ins  w i t h  t h e  l e a s t  p o s s i b l e  number 
of  c e n t e r s ,  one,  and works up,  t h e  s o l u t i o n s  reached a r e  guaran teed  t o  be t h e  ones  
invo lv ing  t h e  l e a s t  p o s s i b l e  number o f  c e n t e r s .  

(3) The t h i r d  s t e p  is  a  complex s t e p  made up o f  t h r e e  subs t eps .  Th i s  s t e p  is 
t h e  h e a r t  of t h e  a lgor i thm; i n  t h i s  s t e p  t h e  p o s s i b l e  s o l u t i o n s  are  tes ted t o  f i n d  
t h e  l e a s t  c o s t  s o l u t i o n s .  A p o s s i b l e  s o l u t i o n  w i t h  2 c e n t e r s  is  any combination of  
g d i a l e c t s .  The t o t a l  number o f  such p o s s i b l e  s o l u t i o n s  is t h e  number o f  p o s s i b l e  
combinations o f  t h e  n d i a l e c t s  t aken  g a t  a t ime.  T h i s  number is  de f ined  by t h e  
q u a n t i t y  n l / ( c l ( n - c )  I ) ,  where nl is read  n - f a c t o r i a l  and e q u a l s  t h e  product  
( n )  (n-1).  . . ( 2 )  (1 1. For i n s t a n c e ,  t h e  t o t a l  number o f  combinat ions  o f  7 d i a l e c t s  
taken 3 a t  a time is: 

Thus f o r  7 d i a l e c t s  t h e r e  a r e  35 p o s s i b l e  combinat ions  o f  3  d i a l e c t s  t h a t  could 
s e r v e  a s  c e n t e r s .  

For  an example, a l l  t h e  pos s ib l e  s o l u t i o n s  when t h e r e  a r e  f o u r  d i a l e c t s ,  c a l l e d  
A ,  B ,  C ,  and D ,  can e a s i l y  be enumerated. I n  t h e  l i s t  which fo l l ows ,  t h e  b r ace s  
enc lo se  s e t s  o f  d i a l e c t s  which s e rve  a s  c e n t e r s .  Each s e t  is  a p o s s i b l e  s o l u t i o n .  
Note t h a t  t h e  o rde r i ng  of  t h e  d i a l e c t s  w i th in  t h e  s e t s  i s  immater ia l :  

S o l u t i o n s  w i th  one c e n t e r  = 4 p o s s i b i l i t i e s :  
{Al; tB1; tCl ;  o r  {Dl 

S o l u t i o n s  wi th  two c e n t e r s  = 6 p o s s i b i l i t i e s :  
IA,BI; {A,Cl; {A,Dl; IB,Cl; {B,Dl; o r  t C , D I  

S o l u t i o n s  wi th  t h r e e  c e n t e r s  = 4 p o s s i b i l i t i e s :  
IA,B,Cl; f A , B , D ) ;  {A,C,DI; o r  IB,C,D) 

S o l u t i o n s  wi th  f o u r  c e n t e r s  = 1 p o s s i b i l i t y :  
EA,B,C,DI 

( 3 a )  Each p o s s i b l e  s o l u t i o n  is t e s t e d  by t a k i n g  t h e  l o g i c a l =  o f  t h e  adequacy 
mat r ix  v e c t o r s  f o r  t h e  g c e n t e r s  a s  speakers .  I n  t h e  ma t r i x  f o r  San ta  I s a b e l ,  
F igure  3.1, t h e  v e c t o r s  f o r  t h e  c e n t e r s  a s  speake r s  a r e  t h e  columns; t h e  column f o r  
a  d i a l e c t  t e l l s  which o t h e r  d i a l e c t s  unders tand t h a t  d i a l e c t  adequa te ly .  An 
accep t ab l e  s o l u t i o n  i s  one i n  which each d i a l e c t  unders tands  a t  l e a s t  one o f  t h e  
c e n t e r s  adequa te ly .  An easy  way t o  determine i f  a l l  o f  t h e  d i a l e c t s  unders tand a t  
l e a s t  one c e n t e r  i s  t o  compute t h e  l o g i c a l =  of t h e  speaker  v e c t o r s .  The ope ra t i on  
of  l o g i c a l =  y i e l d s  z e r o  i f  a l l  i t s  operands a r e  z e ro ;  i t  y i e l d s  one i f  a t  l e a s t  
one o f  t h e  operands i s  one. The l o g i c a l =  of t h e  speaker  v e c t o r s  f o r  t h e  t h r e e  
d i a l e c t s  which comprise t h e  leas t  c o s t  s o l u t i o n  f o r  San t a  I s a b e l  is as fol lows:  
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The f a c t  t h a t  a l l  d i a l e c t s  understand a t  l e a s t  one o f  t h e  c e n t e r s  i s  i n d i c a t e d  by 
t h e  f a c t  t h a t  a l l  e lements  i n  t h e  r e s u l t  v e c t o r  a r e  ones.  

Any o t h e r  combination o f  t h r e e  d i a l e c t s  on San t a  I s a b e l  y i e l d s  an  unacceptable  
s o l u t i o n .  For i n s t a n c e ,  t h e  combination o f  Z A Z ,  BLA, and BUG l e a v e s  o u t  two 
d i a l e c t s :  

ZAZ BLA BUG Logica l  O r  

(3b)  If t h e  l o g i c a l  q ~ l  v e c t o r  con t a in s  no ze ro s ,  t hen  a l l  d i a l e c t s  unders tand 
a t  l e a s t  one of t h e  c e n t e r s  a t  a n  adequate  l e v e l .  That s e t  o f g  c e n t e r s  i s  
t h e r e f o r e  an accep t ab l e  s o l u t i o n  t o  be w r i t t e n  down. One should no t  s t o p  h e r e ,  
however. A l l  o f  t h e  remaining p o s s i b i l i t i e s  wi th  E c e n t e r s  must be checked t o  s e e  
i f  t h e r e  a r e  o t h e r  s o l u t i o n s .  If t h e  l o g i c a l  911 v e c t o r  does  c o n t a i n  a  z e r o , .  
however, t hen  proceed without  record ing  anything.  Note t h a t  as l ong  a s  t h e  
a c c e p t a b i l i t y  c r i t e r i o n  i s  s t a t e d  as a r e s u l t  v e c t o r  t h a t  c o n t a i n s  no ze ro s  ( r a t h e r  
t han  one t h a t  con t a in s  a l l  o n e s ) ,  t h e  ope ra t i on  o f  a d d i t i o n  can be used as r e a d i l y  
as t h e  l o g i c a l  s. I n  t h a t  c a se ,  t h e  r e s u l t  v e c t o r  would t e l l  how many o f  t h e  
c e n t e r s  each d i a l e c t  unders tands  adequa te ly .  

( 3c )  Return t o  s t e p  3a and t e s t  ano the r  p o s s i b l e  s o l u t i o n  u n t i l  a l l  p o s s i b l e  
conbina t ions  o f g  c e n t e r s  a r e  exhausted.  

( 4 )  I f  any accep t ab l e  s o l u t i o n s  were recorded i n  s t e p  3b,  t hen  a l l  o f  t h e  l e a s t  
c o s t  s o l u t i o n s  have been found f o r  t h a t  l e v e l  o f  adequacy. Jump t o  s t e p  6 .  
Otherwise,  add 1 t o  2 i n  o rde r  t o  s e a r c h  f o r  p o s s i b l e  s o l u t i o n s  con t a in ing  one 
a d d i t i o n a l  c e n t e r .  

(5) I f  g equa ls  a, t h e  number of  d i a l e c t s ,  then  t h e  on ly  s o l u t i o n  i s  t h a t  each 
d i a l e c t  must have i t s  own language program f o r  t h a t  l e v e l  of  adequacy; proceed t o  
s t e p  6. Otherwise ,  go  back t o  s t e p  3 and t e s t  a l l  pos s ib l e  s o l u t i o n s  w i th  t h e  
inc reased  number o f  c e n t e r s .  

(6) The l e a s t  c o s t  s o l u t i o n  ( o r  s o l u t i o n s )  f o r  t h e  g iven  l e v e l  o f  adequacy has  
been found. If a l l  de s i r ed  l e v e l s  of  adequacy have been ana lyzed ,  t h e n  q u i t  t he  



procedure .  Otherwise ,  g o  t o  s t e p  1 ,  s e l e c t  a new l e v e l  o f  adequacy,  and r e p e a t  t h e  
procedure.  

3.3.2 Deciding among m u l t i p l e  l e a s t  c o s t  s o l u t i o n s  

When more t h a n  one s o l u t i o n  w i t h  a minimal number o f  c e n t e r s  i s  found, t h e r e  
a r e  a t  l e a s t  f o u r  s t r a t e g i e s  t h a t  can b e  used t o  d e c i d e  among p o s s i b l e  s o l u t i o n s .  
Each o f  t h e  s t r a t e g i e s  i n v o l v e s  app ly ing  a  p r i n c i p l e  o f  l e a s t  c o s t  i n  some o t h e r  
sense .  

One s t r a t e g y  i s  t o  compare competing s o l u t i o n s  f o r  o v e r a l l  i n f o r m a t i o n  l o s s .  
Informat ion l o s s  is  d e f i n e d  a s  t h e  complement o f  i n t e l l i g i b i l i t y .  Thus i f  
i n t e l l i g i b i l i t y  is  85%, t h e n  t h e  in format ion  l o s s  is 15%. The t o t a l  i n f o r m a t i o n  
l o s s  f o r  each s o l u t i o n  i s  computed. The s o l u t i o n  which r e s u l t s  i n  t h e  l e a s t  o v e r a l l  
in fo rmat ion  l o s s ,  c o s t s  t h e  l e a s t  i n  t h a t  r e s p e c t .  I n  computing t o t a l  in fo rmat ion  
l o s s ,  be  s u r e  t h a t  each d i a l e c t  i s  counted o n l y  once; i f  a d i a l e c t  unders tands  more 
than  one c e n t e r  a d e q u a t e l y ,  t h e n  group i t  w i t h  t h e  c e n t e r  which i t  u n d e r s t a n d s  b e s t .  
T h i s  w i l l  minimize t h e  in format ion  l o s s .  The computation o f  i n f o r m a t i o n  l o s s  c a n  be 
r e f i n e d  by computing t h e  average  in format ion  l o s s  p e r  i n d i v i d u a l  i n  t h e  reg ion .  I n  
t h i s  way l a r g e  d i a l e c t s  w i l l  c a r r y  more weight i n  t h e  computat ions  t h a n  small ones .  
To compute t h e  average  in format ion  l o s s  p e r  i n d i v i d u a l ,  sum t h e  p roduc t  o f  
in fo rmat ion  l o s s  t i m e s  popula t ion  f o r  each  d i a l e c t .  Then d i v i d e  by t h e  t o t a l  
popu la t ion  of t h e  reg ion .  

A second c r i t e r i o n  is l o g i s t i c  c o s t .  E s t a b l i s h i n g  a c e n t e r  f o r  a  v e r n a c u l a r  
language program r e q u i r e s  t h e  t r a n s p o r t a t i o n  o f  p e r s o n n e l ,  equipment,  and s u p p l i e s  
from an a d m i n i s t r a t i v e  h e a d q u a r t e r s  t o  t h e  d i a l e c t  a r e a .  A l o g i s t i c  c o s t  cou ld  be 
ass igned  t o  each c e n t e r .  F o r  i n s t a n c e ,  t h e  c e n t e r  which was t h e  most d i f f i c u l t  and 
expensive  t o  t r a v e l  t o  would be t h e  most c o s t l y .  The p o s s i b l e  s o l u t i o n s  could  t h e n  
be compared f o r  l o g i s t i c  c o s t  by summing t h e  c o s t s  o f  t h e i r  i n d i v i d u a l  c e n t e r s .  

A t h i r d  dimension o f  l e a s t  c o s t  is  s o c i o c u l t u r a l .  C e n t e r s  can be  d e f i n e d  i n  
t e rms  o t h e r  than  i n t e l l i g i b i l i t y  adequacy. I n  S e c t i o n  6.1.4 t h e  s o c i a l  s i d e  o f  
c e n t e r s  i n  d i a l e c t  systems is d i s c u s s e d .  For  i n s t a n c e ,  geography,  p o p u l a t i o n ,  
economy, and p o l i t i c s  can d e f i n e  c e n t e r s .  So can l i n g u i s t i c  s i m i l a r i t y .  I n  S e c t i o n  
6.3.2 many o f  t h e  d i f f e r e n t  c r i t e r i a  which d e f i n e  t h e  c e n t e r  o f  t h e  S a n t a  Cruz 
d i a l e c t  system a r e  l i s t e d .  I d e a l l y ,  t h e  c e n t e r s  r e v e a l e d  by t h e  a n a l y s i s  o f  
communication p a t t e r n s  should c o i n c i d e  w i t h  t h e  s o c i o c u l t u r a l  c e n t e r s  i n  t h e  r e g i o n .  
If t h e y  do n o t ,  t h e  m a t e r i a l s  which eminate  from t h e  language program may n o t  be 
accepted by t h e  people .  Thus t h e  s o l u t i o n  which b e s t  fits t h e  p a t t e r n  o f  
s o c i o c u l t u r a l  c e n t e r s  may c o s t  t h e  l e a s t  i n  t e rms  o f  u n a c c e p t a b i l i t y .  

A f o u r t h  a s p e c t  o f  l e a s t  c o s t  is  s t a b i l i t y  o f  groupings .  It i s  p o s s i b l e  t h a t  
g roup ings  a t  d i f f e r e n t  l e v e l s  o f  adequacy w i l l  be used i n  t h e  same language program. 
For i n s t a n c e ,  w r i t t e n  m a t e r i a l s  f o r  t h e  beginning r e a d e r  shou ld  be a s  s i m i l a r  a s  
p o s s i b l e  t o  h i s  hometown d i a l e c t ,  whereas exper ienced  r e a d e r s  can  t o l e r a t e  more 
v a r i a t i o n  and u s e  l i t e r a t u r e  w i t h  a  wider  e x t e n d a b i l i t y .  I f  g roup ings  a r e  s t a b l e  
over  many l e v e l s  of adequacy and if t h e  l o o p s  on a  map a r e  a lways c o n c e n t r i c  r a t h e r  
than  c r i s s c r o s s i n g ,  then  t h e  g roup ings  l end  themselves  w e l l  t o  a  s t r a t e g y  o f  
h i e r a r c h i c a l  i n c l u s i o n s  f o r  m a t e r i a l s  a t  d i f f e r e n t  l e v e l s .  I f  c e n t e r s  s h i f t  and 
d i a l e c t s  regroup f o r  d i f f e r e n t  l e v e l s ,  t h e n  p r e p a r a t i o n  o f  m a t e r i a l s  a t  d i f f e r e n t  
l e v e l s  is  more c o s t l y .  When e v a l u a t i n g  competing s o l u t i o n s  f o r  a  g i v e n  l e v e l  o f  
adequacy, t h e  s o l u t i o n s  f o r  t h e  l e v e l  above and below shou ld  be c o n s u l t e d .  



3.3.3 Computational  r e f inements  t o  t h e  a l g o r i t h m  

The a l g o r i t h m  presen ted  i n  S e c t i o n  3.3.1, because  i t  w i l l  e v e n t u a l l y  t r y  a l l  
p o s s i b l e  s o l u t i o n s  i f  n e c e s s a r y ,  can be  a t ime  consuming one.  T h i s  s e c t i o n  
d e s c r i b e s  some s h o r t c u t s  t h a t  r educe  t h e  t i m e  r e q u i r e d  t o  a n a l y z e  m a t r i c e s ,  
e s p e c i a l l y  by a computer program. 

I n  t h e  b e s t  c a s e ,  t h a t  i n  which one c e n t e r  is a d e q u a t e ,  o n l y n  s o l u t i o n s  a r e  
t e s t e d  ( w h e r e n  is  t h e  number o f  d i a l e c t s ) .  I n  t h e  wors t  c a s e ,  t h a t  i n  which e v e r y  
d i a l e c t  r e q u i r e s  i ts own language program, t h e  number o f  s o l u t i o n s  which a r e  t e s t e d  
be fo re  f i n d i n g  t h i s  o u t  is 2 t o  t h e  n t h  power minus 2. I f  t h e r e  a r e  5 d i a l e c t s ,  
t h e n  t h i s  number is  o n l y  30. If t h e r  a r e  10 d i a l e c t s ,  t h i s  number i s  1022. If 
t h e r e  a r e  20 d i a l e c t s ,  over  one m i l l i o n  p o s s i b l e  s o l u t i o n s  have t o  be  t e s t e d  -- 
1,048,574 t o  be  e x a c t .  C l e a r l y  something needs  t o  be done t o  p r e v e n t  t e s t i n g  
imposs ib le  s o l u t i o n s  (which most o f  them a r e ) .  

Taking t h e  l o g i c a l q l l  o f  a s e t  o f  v e c t o r s  is t h e  e a s i e s t  way t o  f i n d  o u t  i f  a 
s o l u t i o n  is  a c c e p t a b l e ;  however, i n  most c a s e s  t h e r e  is  a n  e a s i e r  way t o  f i n d  o u t  i f  
a s o l u t i o n  is  n o t  a c c e p t a b l e .  We could s a v e  many f r u i t l e s s  v e c t o r  o p e r a t i o n s  by 
first making a s imple  t e s t  t o  s e e  i f  t h e  c u r r e n t  s o l u t i o n  is even p o s s i b l e .  
P l a u s i b i l i t y  can  be measured by n o t i n g  t h e  t o t a l  number o f  1's i n  t h e  v e c t o r s  be ing  
cons ide red .  I f  t h e  number o f  1's is l e s s  t h a n  a, t h e n  t h o s e  d i a l e c t s  a s  c e n t e r s  
could  n o t  p o s s i b l y  be a n  adequate  s o l u t i o n .  The advantage o f  u s i n g  t h e  number of 
1's is t h a t  i t  need n o t  be counted e v e r y  t ime;  r a t h e r ,  t h e  number o f  1's i n  a v e c t o r  
can be counted once and f o r  a l l  a t  t h e  beginning and s t o r e d  w i t h  t h e  v e c t o r .  To 
t e s t  t h e  p l a u s i b i l i t y  of  a s o l u t i o n  i n v o l v i n g  a s e t  o f  g p o s s i b l e  c e n t e r s ,  t h e  
c o u n t s  f o r  t h o s e  g v e c t o r s  a r e  summed. If  t h e  t o t a l  is  l e s s  t h a n  n, t h e n  t h e  
v e c t o r s  a r e  n o t  glled. It is  much f a s t e r ' t o  sum g numbers, than  t o  q ~ : g  v e c t o r s  of 
l e n g t h  n. 

These re f inements  can  be  added t o  t h e  a l g o r i t h m  i n  F i g u r e  3.8 a s  f o l l o w s :  A 
new i n s t r u c t i o n  i s  added t o  t h e  end of s t e p  1 ,  "Count and s t o r e  t h e  number o f  1's i n  
each v e c t o r  f o r  t h e  d i a l e c t s  a s  speakers ."  S t e p  3a  becomes, "Test  t h e  p l a u s i b i l i t y  
o f  t h e  s o l u t i o n  by summing t h e  c o u n t s  f o r  t h e  a v e c t o r s .  If l e s s  t h a n n ,  t h e n  g o  t o  
3c.  Otherwise ,  t a k e  t h e  l o g i c a l q ~ 1  o f  t h e  v e c t o r s . "  

We can t a k e  t h i s  ref inement  even f u r t h e r .  I f  i n  s t e p  1 t h e  m a t r i x  v e c t o r s  a r e  
r ea r ranged  i n  t h e  o r d e r  o f  t h e  c o u n t s  f o r  t h e  v e c t o r s ,  t h e n  i t  is p o s s i b l e  t o  know 
t h a t  when t h e  c u r r e n t  combination f a i l s ,  c e r t a i n  o f  t h e  remaining combinat ions  w i l l  
a l s o  f a i l .  For i n s t a n c e ,  when t e s t i n g  f o r  one c e n t e r ,  i f  t h e  first v e c t o r  f a i l s  t h e  
p l a u s i b i l i t y  t e s t ,  t h e n  s o  w i l l  a l l  remaining v e c t o r s  s i n c e  t h e y  have a n  e q u a l  o r  
fewer number o f  1's; i t  is p o s s i b l e  t o  jump d i r e c t l y  t o  t e s t i n g  t h e  p o s s i b l e  
s o l u t i o n s  w i t h  two c e n t e r s .  Likewise ,  i f  t h e  sum o f  c o u n t s  f o r  t h e  first two 
v e c t o r s  f a i l s  t h e  p l a u s i b i l i t y  t e s t ,  t h e n  p r o c e s s i n g  can proceed s t r a i g h t  t o  
t h r e e - c e n t e r  p o s s i b i l i t i e s .  

The c o m p l e x i t i e s  i n  t h i s  r e f inement  come i n  de te rmin ing  what t o  do a f t e r  a 
p l a u s i b i l i t y  t e s t  f a i l s .  For i n s t a n c e ,  i f  two-center s o l u t i o n s  a r e  be ing  t e s t e d  and 
t h e  f i r s t  combination t o  f a i l  t h e  p l a u s i b i l i t y  t e s t  is t h e  first w i t h  t h e  f i f t h  
v e c t o r ,  t h e n  t h e r e  is no u s e  t e s t i n g  any more s o l u t i o n s  w i t h  t h e  first v e c t o r .  
However, it is necessa ry  t o  beg in  t e s t i n g  s o l u t i o n s  w i t h  t h e  second v e c t o r .  It is  
sti l l  p o s s i b l e  t h a t  two w i t h  t h r e e ,  two w i t h  f o u r ,  and t h r e e  w i t h  f o u r  would be  
s o l u t i o n s ,  b u t  never beyond t h e  f o u r t h .  The method i s  t o  back up and advance t h e  
v e c t o r  preceding t h e  one which f a i l e d .  When a l l  t h e  v e c t o r s  a r e  a d j a c e n t ,  and t h e  
p l a u s i b i l i t y  t e s t  f a i l s ,  t h e n  no more s o l u t i o n s  f o r  t h a t  many c e n t e r s  need be  



t e s t e d .  An a l g o r i t h m  f o r  j u s t  t h i s  a s p e c t  o f  t h e  p l a u s i b i l i t y  t e s t i n g  is  beyond t h e  
scope o f  t h i s  d i s c u s s i o n .  

These re f inements  speed up t h e  computation o f  l e a s t  c o s t  s o l u t i o n s ,  but  i t  i s  
n o t  y e t  c l e a r  j u s t  how much. E a r l i e r  i t  was s t a t e d  t h a t  t h e  t o t a l  number o f  
p o s s i b l e  s o l u t i o n s  t o  t e s t  i n  t h e  wors t  c a s e  o f  each d i a l e c t  a s  i ts  own c e n t e r  is  2 
t o  t h e  n t h  power minus 2. For  l a r g e  v a l u e s  o f  5 t h i s  number t a k e s  on as t ronomica l  
p r o p o r t i o n s .  However, t h i s  h o l d s  o n l y  f o r  t h e  a l g o r i t h m  i n  F i g u r e  3.8. When t h e  
a l g o r i t h m  is r e f i n e d  t o  o r d e r  t h e  v e c t o r s  f o r  t h e  number o f  1's t h e y  c o n t a i n  and t o  
make a  p l a u s i b i l i t y  t e s t ,  o n l y n  p l a u s i b i l i t y  t e s t s  w i l l  be made i n  t h e  wors t  c a s e ,  
because a l l  v e c t o r s  c o n t a i n  o n l y  one 1 .  The f i r s t  p l a u s i b i l i t y  t e s t  f o r  e v e r y  v a l u e  
o f 2  l e s s  t h a n  Q w i l l  f a i l .  Thus i n  t h e  r e f i n e d  a l g o r i t h m ,  t h e  b e s t  c a s e  o f  one 
c e n t e r  and t h e  wors t  c a s e  o f 5  c e n t e r s ,  r e q u i r e  a p r o c e s s i n g  t ime on  t h e  o r d e r  o f n .  
For c a s e s  i n  between, more p rocess ing  is  r e q u i r e d .  A t  t h i s  p o i n t  I d o  n o t  know what 
t h e  maximum and average  p rocess ing  t i m e s  f o r  t h e  r e f i n e d  a l g o r i t h m  a r e .  

3.4 Grimes's  o p t i m i z a t i o n  method f o r  grouping d i a l e c t s  

The i d e a s  and methods p r e s e n t e d  i n  t h e  f i rst  t h r e e  s e c t i o n s  o f  t h i s  c h a p t e r  
grow d i r e c t l y  o u t  o f  Joseph Grimes's  work on " D i a l e c t s  a s  Optimal Communication 
Networksw (1974).  I n  t h i s  s e c t i o n  I rev iew h i s  o p t i m i z a t i o n  method. 

The o p t i m i z a t i o n  method i s  based on a  p r i n c i p l e  o f  l e a s t  c o s t .  The method i s  
widely  used i n  t h e  f i e l d  o f  economics where t h e  p r i n c i p l e  o f  l e a s t  c o s t  is w e l l  
unders tood.  A t y p i c a l  economic problem o f  t h i s  s o r t  i n v o l v e s  a manufac tu re r  who 
needs  t o  d i s t r i b u t e  h i s  p roduc t  t o  consumers i n  a wide g e o g r a p h i c a l  a r e a .  He would 
phrase  t h e  q u e s t i o n  o f  l e a s t  c o s t  something l i k e  t h i s :  

I n  t h i s  geograph ica l  a r e a ,  what is t h e  most inexpens ive  way t o  supp ly  
e v e r y  p o t e n t i a l  consumer wi th  t h e  product  so as t o  a s s u r e  g r e a t e s t  p r o f i t s  
f o r  t h e  company? 

For t h e  manufacturer  t h e  most inexpens ive  approach cou ld  be one o f  s e v e r a l  
a l t e r n a t i v e s .  It might be t o  have one c e n t r a l  manufactur ing p l a n t  and t o  d i s t r i b u t e  
t h e  p roduc t s  by t r u c k .  Or it might be  l e s s  expens ive  t o  b u i l d  small manufactur ing 
p l a n t s  i n  each  o f  t h e  c i t i e s  where t h e  p roduc t  is t o  be  d i s t r i b u t e d .  The most 
inexpens ive  s o l u t i o n  would probably  i n v o l v e  a  combination o f  assembly p l a n t s  i n  
primary c e n t e r s  w i t h  t r u c k i n g  t o  secondary c e n t e r s .  The c o n f i g u r a t i o n  o f  t h e  most 
economical s o l u t i o n  is based o n ' a  compromise between t h e  one-time c o s t  o f  b u i l d i n g  
f a c t o r i e s ,  t h e  c o s t  of o p e r a t i n g  them, and t h e  c o s t  o f  t r u c k i n g .  The economist  can  
a s s i g n  a  d o l l a r s  and c e n t s  v a l u e  t o  each  p o s s i b l i t y  i n  o r d e r  t o  de te rmine  t h e  
s o l u t i o n  which is  t h e  l e a s t  expens ive  o v e r a l l  and w i l l  t h u s  y i e l d  t h e  g r e a t e s t  
p r o f i t s .  

Grimes (1974) a p p l i e d  t h i s  p r i n c i p l e  of l e a s t  c o s t  t o  t h e  a n a l y s i s  o f  p a t t e r n s  
o f  communication. For t h e  a n a l y s i s  o f  d i a l e c t  g roup ings ,  he  d e f i n e d  t h e  q u e s t i o n  of  
l e a s t  c o s t  l i k e  t h i s  (1974:261): 

I n  a  g e o g r a p h i c a l  o r  s o c i a l  a r e a ,  what is t h e  s m a l l e s t  set o f  speech 
communities such t h a t  adequate  communication a t  a g i v e n  t h r e s h o l d  l e v e l  
c a n  be e s t a b l i s h e d  w i t h  e v e r y  i n d i v i d u a l  i n  t h e  a r e a  by u s i n g  t h e  speech 
o f  a t  l e a s t  one o f  t h e  communities? 

I n  Grimes's analogy t o  t h e  economics problem, t h e  c o s t  o f  b u i l d i n g  and 



o p e r a t i n g  a  f a c t o r y  cor responds  t o  t h e  c o s t  o f  e s t a b l i s h i n g  a  c e n t e r  f o r  a  
v e r n a c u l a r  language program; t h e  c o s t  o f  t r u c k i n g  cor responds  t o  t h e  c o s t  of 
communicating w i t h  t h e  o t h e r  d i a l e c t s .  The c o s t  o f  communicating i s  measured by t h e  
amount o f  i n f o r m a t i o n  l o s t ;  t h e  c o s t  o f  e s t a b l i s h i n g  a  c e n t e r  i s  c o n t r o l l e d  by a  
f i x e d  c o s t  v a l u e  which i s  a c t i v a t e d  any t i m e  a  d i a l e c t  is  a  c e n t e r .  The f i x e d  c o s t  
makes i t  uneconomical t o  use  more t h a n  a  minimal number o f  c e n t e r s .  The f i x e d  c o s t  
is a c t u a l l y  s t epped  through a  s e r i e s  o f  v a l u e s ,  c a l l e d  t h r e s h o l d  l e v e l s ,  t o  y i e l d  a  
s e r i e s  of  g roup ings  a t  d i f f e r e n t  l e v e l s  o f  adequacy. When t h e  t h r e s h o l d  l e v e l  
( f i x e d  c o s t )  is low, t h e n  i t  is f e a s i b l e  t o  have many c e n t e r s ;  when i t  is  h i g h ,  t h e n  
o n l y  a few c e n t e r s  can be a f f o r d e d .  

I n  F i g u r e  3 .9 ,  t h e  a l g o r i t h m  f o r  Grimes's  o p t i m i z a t i o n  method is w r i t t e n  o u t  i n  
a  s t e p  by s t e p  p rose  format .  D e t a i l e d  i n s t r u c t i o n s  w i t h  examples on how t o  u s e  t h e  
method a r e  g i v e n  i n  t h r e e  sources :  Casad 1974:36-45, Grimes 1974, and Arden Sanders  
1977b. T h e r e f o r e  I w i l l  n o t  r e p e a t  t h o s e  d e t a i l e d  i n s t r u c t i o n s  and examples h e r e .  
Ra the r ,  t h e  l i s t i n g  o f  t h e  a l g o r i t h m  s e r v e s  a s  a p o i n t  o f  r e f e r e n c e  f o r  t h e  
e v a l u a t i o n  o f  t h e  method which now fo l lows .  

The o p t i m i z a t i o n  method h a s  f o u r  h idden p i t f a l l s  which i ts  u s e r  must b e  aware 
o f :  t h e  i n t e r p r e t a t i o n  o f  t h r e s h o l d s ,  t h e  d e f i n i t i o n  o f  l e a s t  c o s t ,  t h e  t r e a t m e n t  
o f  miss ing  v a l u e s ,  and d e g e n e r a t e  s o l u t i o n s .  The f i r s t  two problems can  be  t r e a t e d  
by r e f o r m u l a t i n g  t h e  o p t i m i z a t i o n  method i n  t h e  way I s u g g e s t  i n  t h e  f o l l o w i n g  
d i s c u s s i o n .  It  should  be  noted t h a t  Grimes h a s  accep ted  t h e s e  s u g g e s t i o n s  and now 
u s e s  t h e  re fo rmula ted  v e r s i o n  o f  t h e  o p t i m i z a t i o n  method. The l e a s t  c o s t  a l g o r i t h m  
o f  S e c t i o n  3.3 a l s o  a v o i d s  t h e s e  problems. The . t h i r d  p i t f a l l  o f  m i s s i n g  v a l u e s  
a f f e c t s  bo th  t h e  o p t i m i z a t i o n  method and my l e a s t  c o s t  method. The f i n a l  problem 
of  degenera te  s o l u t i o n s  is  avoided by u s i n g  t h e  l e a s t  c o s t  a l g o r i t h m .  

( 1 )  The i n t e r p r e t a t i o n  o f  t h r e s h o l d s  - The i n t e r p r e t a t i o n  o f  t h e  t h r e s h o l d  
l e v e l s  has  been i n c o r r e c t .  Grimes (1974:262) i n t e r p r e t e d  t h e  t h r e s h o l d s  as fo l lows :  

For  any communication e f f o r t  [ i n t e l l i g i b i l i t y  l o s s ]  t h a t  i s  g r e a t e r  
t h a n  t h e  t h r e s h o l d  l e v e l ,  t h e  f i x e d - c o s t  f u n c t i o n  r e n d e r s  i t  more 
economical t o  c r e a t e  a n o t h e r  network t h a n  t o  add t h e  t e s t  p o i n t  concerned 
t o  an  e x i s i t i n g  network.  But f o r  any communication e f f o r t  t h a t  is n o t  
g r e a t e r  t h a n  t h e  t h r e s h o l d  l e v e l ,  t h e  f i x e d - c o s t  f u n c t i o n  r e n d e r s  i t  more 
economical t o  i n c l u d e  t h e  t e s t  p o i n t  i n  a n  e x i s t i n g  network t h a n  t o  c r e a t e  
a  new network wi th  i t s  own a d d i t i o n a l  f i x e d  c o s t .  

Likewise ,  Casad (1974:46, 8 3 f f . l  speaks  o f  an i n t e l l i g i b i l i t y  t h r e s h o l d  of 80% 
corresponding t o  a  communication c o s t  o f  20. He s u g g e s t s  t h a t  80% i n t e l l i g i b i l i t y  
is about  t h e  l e v e l  o f  adequate  i n t e l l i g i b i l i t y  and t h u s  t h a t  o p t i m i z a t i o n s  a t  t h e  
f i x e d  c o s t  l e v e l  o f  20 g i v e  g roup ings  f o r  t h e  80% l e v e l  o f  adequacy.  T h i s  is where 
t h e  i n t e r p r e t a t i o n  of  t h r e s h o l d s  goes  a s t r a y  -- t h e r e  is  n o t  a  one t o  one 
correspondence between f i x e d  c o s t  and adequacy o r  communication e f f o r t .  

I n  t h e  first p l a c e ,  t h e  f i x e d  c o s t ,  o r  t h r e s h o l d ,  v a l u e  is  s e n s i t i v e  t o  t h e  
d i f f e r e n c e s  between i n t e l l i g i b i l i t y  measures ,  n o t  t o  t h e i r  a b s o l u t e  v a l u e s .  T h i s  is 
seen  i n  t h e  Northern  Mixteco d a t a  ( s e e  F i g u r e  3 .5)  which a r e  op t imized  by Grimes 
(1974:265). A t  t h e  t h r e s h o l d  l e v e l  of  10,  t h e  d i a l e c t s  J E ,  CH, CS, XB, ZP, and PT 
a r e  ass igned  t o  t h e  CH d i a l e c t  a s  c e n t e r .  The communication e f f o r t s  ( o r  
i n t e l l i g i b i l i t y  l o s s )  f o r  t h e s e  d i a l e c t s  wi th  CH a r e  17,  11, 19, 22,  27,  and 24 ,  
r e s p e c t i v e l y .  These correspond t o  i n t e l l i g i b i l i t y  p e r c e n t a g e s  o f  83%,  89%, 818,  
785, 73%,  and 762,  none of which is  g r e a t e r  than- 90% a s  t h e  i n t e r p r e t a t i o n s  o f  
Grimes and Casad would s u g g e s t .  I n  each c:se, she  communication e f f o r t  is  g r e a t e r  



Figure 3.9 Grimes's optimization algorithm 

(1) Transform the  i n t e l l i g i b i l i t y  matrix in to  a cos t  matrix by changing 
each i n t e l l i g i b i l i t y  score t o  a measure of information loss .  (85% 
i n t e l l i g i b i l i t y  = 158 loss)  

(2) Se lec t  the fixed cost  (threshold) level .  

(3)  I n i t i a l l y  assign each test point  (d ia lec t  of hearer) t o  a center .  m e  
i n i t i a l  center  is the  reference p i n t  ( d i a l ec t  of  speaker) which it 
bes t  understands (lowest information loss)  . This is generally 
i t s e l f .  Throughout the  analys is ,  any reference p i n t  with a t  l e a s t  
one d i a l e c t  assigned t o  it is a center;  i f  no d i a l e c t s  a r e  assigned 
to it, it is not a center .  

(41 Step through the  cos t  matrix comparing a l l  possible pa i r s  of  reference 
point  vectors. F i r s t  compare the  f i r s t  with the  second, t he  f i r s t  
with the th i rd ,  and so on t o  the  nth. Then compare the  second with 
the  t h i rd ,  with the  fourth,  and on u n t i l  a l l  p a i r s  a r e  compared. 

(4a) Complte the cos t  fo r  t he  tw reference point  vectors. I f  t he  
f i r s t  reference point  is a center  add in  the fixed cost ;  i f  t h e  
second reference point is a center  add in  the  fixed cost .  For 
a l l  the  d i a l e c t s  assigned t o  e i t he r  reference p i n t ,  add i n  t he  
information loss.  I f  the  cos t  is zero (nei ther  d i a l e c t  is a 
center)  then repeat s t e p  4a on the  next pa i r  of reference points. 
Otherwise, continue. 

(4b) Now t r y  one of the following three  things i n  an e f f o r t  t o  minimize 
the  cos t  fo r  the  two reference points: (1) take a l l  d i a l e c t s  
assigned t o  the  second reference p i n t  and reassign them t o  the  
f i r s t  one, (2 )  take a l l  d i a l e c t s  assigned t o  the  f i r s t  reference 
point  and reassign them t o  the  second one, and ( 3 )  take a l l  
d i a l e c t s  assigned t o  e i t he r  of the  reference points  and reassign 
them t o  the  one which r e su l t s  i n  the l o w s t  information loss .  
(When both reference points  a r e  centers ,  the f i r s t  tm options 
may reduce the  cos t  by requiring one less center ,  while the  t h i rd  
option may reduce it by minimizing information loss.)  

(4c) Recompte the cos t  fo r  the tm vectors f o r  each of the  th ree  
pos s ib i l i t i e s .  I f  one of t he  three  reassignments y i e ld s  a lower 
cos t  than the  o r ig ina l  cos t  from s t e p  4a, then s h i f t  the  
assignments t o  the  l e a s t  co s t  configuration. If  there  is a t ie  
for the  l e a s t  cos t ,  the  f i r s t  option has f i r s t  p r i o r i t y ,  t he  
second has next, and the  th i rd  l a s t .  

(4d) Go back t o  s t e p  4a and process t he  next pa i r .  

(5) During the  whole pass through the  matrix i n  s t e p  4, i f  no ass igments  
were sh i f t ed  i n  s t e p  4c, then go t o  s t e p  6. Otherwise, re turn  t o  
s t ep  4 and make another pass. 

(6)  me optimal ( l e a s t  cos t )  solution fo r  the  given threshold value has 
been found. I f  desired,  go back t o  s t e p  2 and optimize fo r  another 
threshold. Otherwise, qui t .  



than t h e  t h r e s h o l d  l e v e l  o f  10,  b u t  t h e  f i x e d - c o s t  f u n c t i o n  f i n d s  i t  most economical  
t o  i n c l u d e  t h e  t e s t  p o i n t s  i n  an  e x i s t i n g  network. The e r r o r  is i n  assuming t h a t  
t h e  t h r e s h o l d  l e v e l  i s  compared t o  t h e  communication e f f o r t .  It is  n o t ;  i t  is  
compared t o  t h e  d i f f e r e n c e  i n  communication e f f o r t  between two p o s s i b l e  s o l u t i o n s .  

The example g i v e n  i n  T a b l e s  2  and 3 o f  Grimes (1974:264-265) i l l u s t r a t e  t h i s  
p o i n t .  The example is reproduced h e r e  i n  F i g u r e  3.10. Before  o p t i m i z a t i o n ,  t h e  XB 
d i a l e c t  is a s s i g n e d  t o  i t s e l f  a s  c e n t e r  ( d e s i g n a t e d  by t h e  a s t e r i s k ) .  The 
communication e f f o r t  is 16. I f  XB were a s s i g n e d  t o  C H ,  t h e  communication e f f o r t  
would i n c r e a s e  t o  22. 22 is g r e a t e r  t h a n  t h e  t h r e s h o l d  v a l u e  o f  10, s o  t h e  
i n t e r p r e t a t i o n  i n  t h e  above q u o t a t i o n  would s u g g e s t  t h a t  XB canno t  be  a s s i g n e d  t o  CH 
a t  t h i s  t h r e s h o l d  l e v e l .  However, i n c r e a s i n g  t h e  communication e f f o r t  from 16 t o  22 
is accompanied by a d e c r e a s e  o f  t o t a l  f i x e d  c o s t  f a c t o r s  from 20 t o  10,  s i n c e  one 
l e s s  c e n t e r  is r e q u i r e d .  The o v e r a l l  e f f e c t  i s  a d e c r e a s e  i n  c o s t  and t h u s  t h e  
s o l u t i o n  w i t h  one c e n t e r  i s  o p t i m a l  f o r  a  t h r e s h o l d  o f  10,  even though t h e  
i n t e l l i g i b i l i t y  l o s s  i s  22. XB was jo ined  t o  t h e  e x i s t i n g  network because  t h e  
d i f f e r e n c e  i n  communication c o s t s  was l e s s  t h a n  t h e  t h r e s h o l d  v a l u e .  

F i g u r e  3 .10 T h r e s h o l d  c o r r e s p o n d s  t o  d i f f e r e n c e s ,  
n o t  a c t u a l  c o s t  

a .  B e f o r e  r e g r o u p i n g  

T e s t  p o i n t s  
F i x e d  T o t a l  

CZ JE CH CS CG XB CU ZP PT c o s t  c o s t  

R e f e r e n c e  CH 96 1 7 *  ll* 1 9  7 9  22 7 7  27 24 1 0  6 4  
p o i n t  XB 999  26 4 4  2 5  8 1  1 6 *  9 9 9  6 3  39 1 0  

b. A f t e r  r e g r o u p i n g  

T e s t  p o i n t s  
F i x e d  T o t a l  

CZ J E  CH CS CG XB CU ZP PT c o s t  c o s t  

R e f e r e n c e  CH 96 1 7 *  ll* 1 9  79  22* 7 7  27 24 1 0  50  
p o i n t s  XB 999  26 44 2 5  8 1  15 999 5 3  39 0  

T h i s  q u i r k  i n  t h e  method does  n o t  appear  i n  Casad 's  examples because  i n  every  
c a s e  he u s e s  m a t r i c e s  i n  which t h e  raw s c o r e s  a r e  a d j u s t e d  t o  r a i s e  hometown s c o r e s  
t o  100% ( a  c o s t  o f  0 ) .  T h e r e f o r e  when a  r egroup ing  would s h i f t  a d i a l e c t  from 
i t s e l f  t o  a n o t h e r  d i a l e c t  a s  c e n t e r ,  t h e  d i f f e r e n c e  i n  communication c o s t s  is t h e  
c o s t  wi th  t h e  o t h e r  d i a l e c t  minus ze ro .  I n  o t h e r  words,  i n  t h i s  s p e c i a l  c a s e ,  t h e  
t h r e s h o l d  l e v e l  does  correspond d i r e c t l y  t o  t h e  communication c o s t .  When raw 



i n t e l l i g i b i l i t y  sco res  a r e  optimized, and the  threshold va lues  a r e  in t e rp re ted  a s  
corresponding d i r e c t l y  t o  i n t e l l i g i b i l i t y  l e v e l s ,  then the  raw scores  a r e  a c t u a l l y  
being subjected t o  an impl i c i t  constant  adjustment f o r  subjec t  a b i l i t i e s  (Sect ion 
5.2.4).  That is ,  it is  a s  though the  d i f f e rence  between t h e  hometown score f o r  the 
subjec ts  and 100% has been added t o  a l l  i n t e l l i g i b i l i t y  scores  f o r  t h a t  group of  
subjec ts .  

Whether communication c o s t  i s  based on raw o r  adjusted i n t e l l i g i b i l i t y  sco res ,  
t he re  w i l l  not be a  correspondence between threshold l e v e l  and i n t e l l i g i b i l i t y  l e v e l  
when regroupings involve s h i f t i n g  more than one d i a l e c t  a t  a time. In  Figure 3.11 a  
hypothet ical  example is  given. Such s i t u a t i o n s  do a r i s e  i n  f i e l d  d a t a  (Arden 
Sanders 1977:302 poin ts  out  an example i n  the  Mazatec d a t a ) .  However, t he  po in t  i s  
e a s i e r  t o  see  i f  a  minimal example is  constructed.  The example shows two reference  
po in t s  ( t h e  speakers) and th ree  t e s t  poin ts  ( t h e  hearers ) .  The optimizat ion is  f o r  
the  threshold l e v e l  of 20. In  Figure 3.11a, AA is  the  cen te r  f o r  i t s e l f  and BB is 
the  cen te r  f o r  BB and CC.  Since two cen te r s  a r e  involved and t h e  communication cos t  
of CC grouped w i t h  BB is 5 ,  the t o t a l  c o s t  f o r  t h i s  conf igura t ion  is  45. Figure 
3.1 1b shows the  attempt t o  reduce t h e  cos t  by using 'one cen te r  ins tead  of two. To 
s h i f t  a l l  t he  d i a l e c t s  t o  AA a s  the  cen te r  looks p laus ib le  s ince  t h e  communication 
e f f o r t  f o r  BB w i t h  AA and f o r  CC w i t h  AA i s  15.  This i s  l e s s  than the  threshold 
l e v e l  of 20. However, s ince  two d i a l e c t s  a r e  going t o  be regrouped t h i s  amounts t o  
a  t o t a l  information l o s s  of 30. The t o t a l  c o s t  including the  f ixed  c o s t  value is 
50 and is higher  than the  so lu t ion  using two cen te r s .  Therefore,  a l l  of  the  
d i a l e c t s  would grodp together  with one center  a t  a  l e v e l  of 85% i n t e l l i g i b i l i t y ,  but 
not a t  a  f ixed cos t  threshold of 20. 

The conclusion is t h a t  the  threshold value does not  correspond d i r e c t l y  t o  t h e  
i n t e l l i g i b i l i t y  l eve l .  It corresponds t o  the  d i f f e rence  i n  summed communication 
cos t  f o r  two poss ib le  so lu t ions .  Thus it i s  d i f f i c u l t  t o  ass ign  a  meaning t o  
threshold values which is both meaningful when applying r e s u l t s  i n  the  r e a l  world 
and is cons i s t en t .  

( 2 )  The d e f i n i t i o n  of l e a s t  c o s t  - It is  i n  the  d e f i n i t i o n  of  l e a s t  c o s t  t h a t  
Grimes's o r i g i n a l  analogy t o  the  t r anspor t  problem breaks down and leads  t o  the  
mis in terpre ta t ions  j u s t  discussed. We saw t h i s  i n  the  last example where the  
threshold l e v e l  of 20 blocked the  regrouping of two d i a l e c t s  with a  communication 
cos t  of 15. The quest ion we must ask is,  "Are two f i f t e e n s  worse than one twenty?" 
In  economics, l o s ing  two f i f t e e n  d o l l a r  checks i s  c e r t a i n l y  worse than l o s i n g  one 
twenty d o l l a r  check. In the  economic t r anspor t  problem, t h e  u n i t s  by which t h e  cos t  
of bui lding a f ac to ry  and the cos t  of  t rucking goods a r e  computed and compared a r e  
the  same -- d o l l a r s  and cents .  This is wha t  makes the  optimizat ion algorithm work. 
However, i n  t h e  i n t e l l i g i b i l i t y  analogy, the  two kinds of c o s t  a r e  not  comparable. 
Communication cos t  is  measured i n  terms of information l o s s  while e s t ab l i sh ing  
cen te r s  f o r  vernacular language programs is  measured i n  terms l i k e  personnel,  
t r anspor t a t ion ,  equipment, and suppl ies .  The analogy f u r t h e r  breaks down when the  
meaning of information l o s s  i s  examined. Is it worse f o r  each of two people t o  lose  
15% of the  information i n  a  message than it is  f o r  one person t o  l o s e  20% o r  258? I 
would think not.  

The d e f i n i t i o n s  of t h e  c r i t e r i a  of adequacy and l e a s t  c o s t  I presented i n  
Sect ion 3.1 a r e  the same a s  Grimes and Casad have i n  mind when they descr ibe  the 
optimizat ion method. They def ine  the problem a s  being one of f inding  the  smal les t  
poss ib le  s e t  of centers  ( l e a s t  c o s t  c r i t e r i o n )  capable of e s t ab l i sh ing  communication 
a t  an adequate l e v e l  (adequacy c r i t e r i o n )  w i t h  the  e n t i r e  a rea  (Grimes 1974:261, 
Casad 1974:37). In Figure 3.11 we saw t h a t  the optimizat ion method does not 



F i g u r e  3 . 1 1  T h r e s h o l d  c o r r e s p o n d s  t o  s u m s ,  
n o t  i n d i v i d u a l  c o s t s  

a .  B e f o r e  r e g r o u p i n g  

T e s t  p o i n t s  
F i x e d  T o t a l  

AA BB BB c o s t  c o s t  

R e f e r e n c e  AA 0 *  1 5  1 5  2 0  4 5  
p o i n t s  BB 3 0  0  * 5* 2 0  

b. A f t e r  r e g r o u p i n g  

T e s t  p o i n t s  
F i x e d  T o t a l  

AA BB CC ' c o s t  c o s t  

R e f e r e n c e  AA O *  15* 15* 2 0  5 0  
p o i n t s  BB 30 0  5  0  

a c t u a l l y  do t h i s ,  i f  we t r y  t o  i n t e r p r e t  t h e  t h r e s h o l d  l e v e l s  i n  t e rms  o f  l e v e l s  o f  
adequacy. 

The o p t i m i z a t i o n  method can  be re fo rmula ted  as f o l l o w s  t o  f i n d  s o l u t i o n s  which 
f i t  t h e  two c r i t e r i a  o f  adequacy and l e a s t  c o s t  d e f i n e d  i n  S e c t i o n  3 .1 .  The 
r e f o r m u l a t i o n  i s  expressed  as changes t o  t h e  a l g o r i t h m  i n  F i g u r e  3.9. I n  s t e p  2 ,  
t h e  t h r e s h o l d  l e v e l  becomes t h e  l e v e l  o f  adequacy.  Fixed c o s t  i s  g i v e n  a d i f f e r e n t  
meaning i n  s t e p  4. The adequacy l e v e l  is used t o  de te rmine  i f  d i a l e c t s  can  be 
s h i f t e d  t o  a  new c e n t e r .  If t h e i r  unders tand ing  o f  t h e  new c e n t e r  i s  a d e q u a t e ,  t h e y  
can ;  i f  i t  is n o t ,  t h e y  canno t .  I n  s t e p  4 a ,  t h e  t o t a l  c o s t  i s  d e f i n e d  i n  a 
d i f f e r e n t  way. The f i x e d  c o s t  a s s o c i a t e d  w i t h  e s t a b l i s h i n g  a c e n t e r  i s  a n  
a r b i t r a r i l y  h i g h  c o n s t a n t  a t  a l l  l e v e l s  o f  adequacy.  It is s o  h i g h  t h a t  t h e  sum o f  
in fo rmat ion  l o s s  f o r  a c e n t e r  w i l l  never  exceed i t  (a t i m e s  1005, f o r  i n s t a n c e ) .  
The t o t a l  c o s t  f o r  two r e f e r e n c e  p o i n t  v e c t o r s  is t h e n  computed a s  b e f o r e .  I n  s t e p  
4b,  f o r  each o f  t h e  t h r e e  o p t i o n s ,  d i a l e c t s  which unders tand t h e  p o t e n t i a l  new 
c e n t e r  a t  an  adequa te  l e v e l  ( t h a t  i s ,  in fo rmat ion  l o s s  e q u a l  t o  o r  l e s s  t h a n  t h e  
t h r e s h o l d  v a l u e )  a r e  s h i f t e d .  Otherwise ,  d i a l e c t s  canno t  be  s h i f t e d .  I n  s t e p  4 c ,  
t h a t  o f  f i n d i n g  t h e  l e a s t  c o s t  c o n f i g u r a t i o n  f o r  t h e  two v e c t o r s ,  t h e  a r b i t r a r i l y  
h igh  f i x e d  c o s t  e n s u r e s  t h a t  a  c o n f i g u r a t i o n  w i t h  one c e n t e r  w i l l  a lways c o s t  l e s s  
t h a n  one w i t h  two c e n t e r s .  When comparing c o n f i g u r a t i o n s  w i t h  t h e  same number of 
c e n t e r s ,  t h e  one w i t h  t h e  l e a s t  o v e r a l l  i n f o r m a t i o n  l o s s  c o s t s  l e s s .  The 
m o d i f i c a t i o n s  t h e n  a r e  t h e s e :  t h e  t h r e s h o l d  e q u a l s  l e v e l  o f  adequacy,  t h e  f i x e d  
c o s t  i s  a n  a r b i t r a r i l y  h igh  c o n s t a n t ,  and d i a l e c t s  can  s h i f t  t o  a  new c e n t e r  o n l y  
when t h e  in fo rmat ion  l o s s  is w i t h i n  t h e  l e v e l  o f  adequacy.  



( 3 )  Treatment o f  miss ing  d a t a  v a l u e s  - Grimes lists one o f  t h e  advan tages  o f  
t h e  o p t i m i z a t i o n  method of  d i a l e c t  g roup ing  a s  be ing  t h a t  i t  g i v e s  " u s e f u l  r e s u l t s  
from m a t r i c e s  t h a t  can be  f i l l e d  i n  o n l y  p a r t i a l l y N  (1974:261) .  It is t r u e  t h a t  t h e  
method w i l l  g i v e  r e s u l t s  from incomplete  d a t a ,  b u t  u s i n g  incomplete  d a t a  can  be  
hazardous  t o  t h e  unwary i n v e s t i g a t o r .  T h i s  i s  t r u e  n o t  o n l y  o f  t h e  o p t i m i z a t i o n  
method b u t  o f  t h e  methods I p r e s e n t e d  i n  S e c t i o n s  3.2 and 3.3 as w e l l .  It i s  
impor tan t  t o  unders tand t h e  e f f e c t s  o f  miss ing  d a t a .  

The grouping a l g o r i t h m s  do n o t  a c t u a l l y  o p e r a t e  on m a t r i c e s  w i t h  h o l e s  i n  them. 
The i n v e s t i g a t o r  does  a c t u a l l y  f i l l  i n  a l l  t h e  h o l e s  c r e a t e d  by m i s s i n g  d a t a .  I n  
t h e  c a s e  o f  a n  adequacy m a t r i x  f o r  t h e  method o f  S e c t i o n  3 .3 ,  m i s s i n g  v a l u e s  a lways  
t r ans fo rm t o  z e r o s .  I n  t h e  c a s e  o f  a  c o s t  m a t r i x ,  m i s s i n g  v a l u e s  a lways  t r a n s f o r m  
t o  a r b i t r a r i l y  h i g h  amounts o f  i n f o r m a t i o n  l o s s .  The r e s u l t  is t h a t  when t h e r e  i s  a 
m i s s i n g  v a l u e ,  i t  is never  p o s s i b l e  f o r  t h e  d i a l e c t  o f  t h e  h e a r e r s  t o  g roup  w i t h  t h e  
d i a l e c t  o f  s p e a k e r s  f o r  which it was n o t  t e s t e d .  

One e f f e c t  o f  t h i s  i s  s e e n  i n  m a t r i c e s  which a r e  n o t  s q u a r e .  Casad 
(1974:44-45) i l l u s t r a t e s  t h e  o p t i m i z a t i o n  method on d a t a  from t h e  Oco t lan  Zapotec 
a r e a  of Mexico. I n  t h a t  i n t e l l i g i b i l i t y  s u r v e y ,  7  t e s t  t a p e s  were used b u t  t h e y  
were t e s t e d  i n  10 d i a l e c t s .  The pub l i shed  m a t r i x  h a s  7  rows and 10 columns. 
T h e r e f o r e ,  t h e r e  a r e  no hometown s c o r e s  f o r  t h r e e  d i a l e c t s .  T h i s  means t h a t  t h o s e  
t h r e e  d i a l e c t s  canno t  even have themse lves  a s  a c e n t e r ;  a t  l e a s t  t h a t  is what a  
computer program which opt imized t h e  7  by 10 m a t r i x  would assume. F o r  one o f  t h e s e  
t h r e e  d i a l e c t s  (San Andres, An, column 8) t h e  l o w e s t  i n f o r m a t i o n  l o s s  i n  t h e  m a t r i x  
is 15% w i t h  Ayoquezco (row 5 ) .  T h i s  means t h a t  even a t  t h e  z e r o  t h r e s h o l d  l e v e l ,  
San Andres groups  w i t h  Ayoquezco. Casad r e c t i f i e s  t h e  s i t u a t i o n  i n  t h e  d i a l e c t  map 
(page  45)  where San Andres remains  i s o l a t e d  u n t i l  it g r o u p s  wi th  Ayoquezco a t  t h e  15 
t h r e s h o l d .  However, he would n o t  have g o t t e n  t h a t  r e s u l t  i f  he  had s t r i c t l y  a p p l i e d  
t h e  o p t i m i z a t i o n  a l g o r i t h m  t o  t h e  c o s t  m a t r i x  on page 44. 

The same example from Casad i l l u s t r a t e s  a n o t h e r  e f f e c t  o f  m i s s i n g  v a l u e s .  
S ince  a d i a l e c t  canno t  group t o  a  r e f e r e n c e  p o i n t  f o r  which i t  was n o t  t e s t e d ,  t h e r e  
can  be  a  grouping which i n c l u d e s  a l l  d i a l e c t s  i f  and o n l y  i f  t h e r e  is a r e f e r e n c e  
d i a l e c t  on which a l l  d i a l e c t s  were t e s t e d .  I n  t h e  Oco t lan  Zapotec  m a t r i x  t h e r e  is 
no such r e f e r e n c e  d i a l e c t .  Ocot lan  is t h e  main r e f e r e n c e  p o i n t  w i t h  seven d i a l e c t s  
t e s t e d  on i t .  But t h e  t h r e e  d i a l e c t s  which were n o t  t e s t e d  on Oco t lan  canno t  g roup  
wi th  Ocot lan .  A c t u a l l y  i f  t h e  m a t r i x  (page  44)  were op t imized  up t o  t h e  100 
t h r e s h o l d  and beyond t h e r e  would remain t h r e e  d i s j o i n t  d i a l e c t  g roups  -- 2 and 6; 7 ,  
9 ,  and 10;  and t h e  o t h e r  f i v e  d i a l e c t s .  I n  mapping t h e  d i a l e c t  network,  Casad (page  
45)  e s t i m a t e d  some miss ing  v a l u e s  i n  o r d e r  t o  a l l o w  t h e  g r o u p i n g s  t o  converge .  For  
i n s t a n c e ,  t h e  convergence o f  t h e  DO-TI g roup  w i t h  t h e  IN-OC-MA g r o u p  a t  t h e  26 - t h r e s h o l d  depends on t h e  e s t i m a t i o n  t h a t  t h e  m i s s i n g  v a l u e  o f  i n t e l l i g i b i l i t y  l o s s  
f o r  DO on OC is e q u a l  t o  o r  l e s s  t h a n  26. 

The h a z a r d s  o f  u n w i t t i n g l y  a p p l y i n g  t h e s e  g roup ing  t e c h n i q u e s  on incomple te  
d a t a  a r e  dramat ized by a n  a n a l y s i s  o f  t h e  r e s u l t s  from t h e  i n t e l l i g i b i l i t y  s u r v e y  o f  
S a n t a  Cruz I s l a n d .  The i n t e l l i g i b i l i t y  m a t r i x  is found i n  Tab le  2.2.6 o f  Appendix 
2. I n  F igure  3.12 t h e  l e a s t  c o s t  g roup ing  t e c h n i q u e  o f  S e c t i o n  3 .3  is a p p l i e d  t o  
t h e s e  d a t a .  The t o p  h a l f  o f  t h e  f i g u r e  c o n t a i n s  a map showing t h e  l e a s t  c o s t  
s o l u t i o n  on t h e  incomplete  d a t a  mat r ix .  The l e v e l  o f  adequacy is 3 ,  o r  f u l l  
i n t e l l i g i b i l i t y .  The l e a s t  c o s t  s o l u t i o n  c a l l s  f o r  two c e n t e r s ,  one a t  NEO and one 
a t  NEA. Even i f  t h e  l e v e l  o f  adequacy is lowered t o  2 ,  p a r t i a l  i n t e l l i g i b i l i t y ,  two 
c e n t e r s  a r e  r e q u i r e d .  The i n t e l l i g i b i l i t y  m a t r i x  is f a r  from complete ,  however. 
When t h e  su rvey  was conducted,  it was known t h a t  t h e  d i a l e c t s  o f  LWO and BAN were 
t h e  c e n t r a l  ones  on t h e  i s l a n d  i n  t e rms  o f  geography, p o p u l a t i o n ,  and community 



F i g u r e  3 .12  D i a l e c t  g r o u p i n g s  on S a n t a  C r u z  I s l a n d  

a .  With  i n c o m p l e t e  d a t a  
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f a c i l i t i e s  (Sec t ions  6.1.4 and 6 .3 .2 ) .  Informant op in ions  showed t h a t  everyone 
claimed t o  understand these  c e n t r a l  d i a l e c t  (Appendix 2 .1 .8) .  There were t h i r t e e n  
d i a l e c t s  involved i n  t h e  survey and it was no t  f e a s i b l e  t o  t e s t  a l l  d i a l e c t s  a g a i n s t  
a l l  o the r s .  (To be exac t ,  77 out  of t h e  169 p o s s i b i l i t i e s ,  o r  468, were t e s t e d . )  
The t e s t  t apes  which were most f r equen t ly  no t  used were those from t h e  c e n t r a l  
d i a l e c t s .  When a  group claimed f u l l  i n t e l l i g i b i l i t y  with t h e  c e n t r a l  d i a l e c t s  and 
then scored f u l l  i n t e l l i g i b i l i t y  on a  d i a l e c t  which'was beyond t h e  c e n t e r s  i n  t h e  
d i a l e c t  cha in  (such a s  when southern d i a l e c t s  were t e s t e d  on NEO) then 
i n t e l l i g i b i l i t y  with t h e  c e n t r a l  d i a l e c t s  was a  s u r e  conclusion and not  t e s t e d .  
E f f o r t s  were concentrated on r e s u l t s  t h a t  could n o t  be i n t e rpo la t ed .  

Thus i t  t u r n s  ou t  t h a t  t h e  c e n t r a l  and most widely understood d i a l e c t s  were no t  
a c t u a l l y  t e s t e d  f o r  i n  t h e  i n t e l l i g i b i l i t y  t e s t s .  The r e s u l t  i s  t h a t  i t  is  
impossible t o  show t h e  t r u e  l e a s t  c o s t  d i a l e c t  grouping f o r  t h e  i s l and  from t h e  
measured i n t e l l i g i b i l i t y  matr ix .  I n  Figure 3.12b a  complete i n t e l l i g i b i l i t y  mat r ix  
f o r  Santa  Cruz i s  analyzed by t h e  same technique.  The mat r ix  was completed by 
'es t imat ing missing va lues  (Appendix 2.1.11) with t h e  p r e d i c t i n g  model developed i n  
Chapter 6.  The r e s u l t  is  t h a t  one d i a l e c t ,  BAN, can s e r v e  t h e  whole i s l a n d  a s  a  
c e n t e r  f o r  a  vernacular  language program. 

( 4 )  Degenerate s o l u t i o n s  - One c h a r a c t e r i s t i c  of  t h e  op t imiza t ion  method which 
has  no t  y e t  been mentioned i n  t h e  i n t e l l i g i b i l i t y  l i t e r a t u r e  is  t h a t  i t  can l ead  t o  
degenerate  so lu t ions .  These a r e  s o l u t i o n s  which may no t  be unique. I n  s t e p  4c of 
t h e  algori thm (Figure  3.9)  when two o r  more r econ f igu ra t i ons  of two v e c t o r s  l ead  t o  
equal and optimal reduc t ions  i n  c o s t ,  t h e  a lgor i thm s p e c i f i e s  t h a t  s h i f t i n g  a l l  
d i a l e c t s  t o  t h e  f i r s t  vec to r  has  t o p  p r i o r i t y ,  s h i f t i n g  them t o  t h e  second vec to r  
has next p r i o r i t y ,  and r e s h u f f l i n g  them between t h e  two v e c t o r s  has  lowest p r i o r i t y .  
This  is  where degeneracy can a r i s e .  The method always p i cks  one o f  t h e  opt imal  
conf igura t ions  and ignores  t h e  r e s t .  It j u s t  may be t h a t  fol lowing t h e  l a t t e r  
conf igura t ion  would have l e d  t o  another  s o l u t i o n  which was equa l ly  opt imal .  

The algori thm fol lows only one path a t  a  time and t h e r e f o r e  y i e l d s  only one 
so lu t ion .  For a  given mat r ix ,  more than one s o l u t i o n  could g ive  t h e  same minimum 
c o s t ,  o r  t h e r e  could be a  number o f  s o l u t i o n s  with a  minimal number o f  c e n t e r s  ( b u t  
no t  neces sa r i l y  minimum information l o s s ) .  Furthermore, f o r  a  given s e t  of  c e n t e r s ,  
t h e r e  could be a  number o f  ways i n  which a l l  t h e  d i a l e c t s  could group with those  
cen t e r s .  However, t he  op t imiza t ion  method always g i v e s  on ly  one p o s s i b l e  s o l u t i o n .  

This  drawback of  t h e  op t imiza t ion  method, t h a t  i t  g i v e s  only one s o l u t i o n ,  is  
countered i n  t h e  l e a s t  c o s t  grouping algori thm o f  Sec t ion  3.3. The t r adeo f f  i s  one 
of computing time. I n  t h e  b e s t  case  of  one c e n t e r ,  t h e  l e a s t  c o s t  a lgori thm is much 
f a s t e r .  I n  t h e  worst  case  o f  Q c e n t e r s ,  t h e  op t imiza t ion  a lgor i thm i s  much f a s t e r  
than t h e  l e a s t  c o s t  a lgor i thm of  Sec t ion  3.3.1, a l though wi th  t h e  ref inements  i n  
Sec t ion  3.3.3 t h e  l a t t e r  would be f a s t e r  than opt imiza t ion .  For t h e  c a s e s  i n  
between, it is  n o t  y e t  c l e a r  how they compare. I hope t h a t  t h e  ref inements  
suggested i n  Sec t ion  3.3.3 w i l l  make a  computer program of  t h e  l e a s t  c o s t  a lgori thm 
run f a s t  enough t o  be u se fu l  f o r  l a r g e  d a t a  ma t r i ce s  with complex s o l u t i o n s .  I f  s o ,  
problems of  degeneracy can be bypassed. 





CHAPTER 4 

EXPLAINING COMMUNICATION: A MODELING APPROACH 

Chapters 4, 5 ,  and 6 form a  u n i t  on t h e  s u b j e c t  o f  expla in ing  communication. 
The approach taken is one of bu i ld ing  models. This  chapter  concent ra tes  on t h e  
sub jec t  of modeling i t s e l f ;  t h e  next  two explore  t h e  two main components of a  model 
f o r  explaining communication: l i n g u i s t i c  s i m i l a r i t y  and s o c i a l  r e l a t i o n s .  

Chapter 4  begins with a  d iscuss ion  of  t h e  meaning and advantages of modeling, 
e s p e c i a l l y  with regard t o  expla in ing  communication. This  is followed by a  
cons idera t ion  of t h e  s t a t e  o f  t h e  a r t  f o r  t h e  s o c i a l  s c i ences  i n  gene ra l  and f o r  t h e  
communication problem s p e c i f i c a l l y .  F i n a l l y ,  a  bas i c  model f o r  explaining 
communication is proposed. This  model sugges ts  t h a t  communication, o r  
i n t e l l i g i b i l i t y ,  is  based pr imar i ly  on two f a c t o r s :  t h e  l i n g u i s t i c  s i m i l a r i t y  
between d i a l e c t s  and the  s o c i a l  r e l a t i o n s  between them. 

I n  Chapter 5  t h e  f a c t o r  of l i n g u i s t i c  s i m i l a r i t y  is considered i n  d e t a i l .  Data 
from t e n  d i f f e r e n t  f i e l d  s t u d i e s  a r e  analyzed i n  order  t o  explore  t h e  r e l a t i o n s h i p  
between l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y .  As a  conclusion,  a  gene ra l  model 

, f o r  expressing t h i s  r e l a t i o n s h i p  is proposed. Even though s o c i a l  r e l a t i o n s  a r e  not  
incorporated,  t he  model proves t o  be 70% accu ra t e  i n  p red ic t ing  i n t e l l i g i b i l i t y  from 
l e x i c a l  s i m i l a r i t y . .  

I n  Chapter 6 t h e  second f a c t o r  of  t h e  model, s o c i a l  r e l a t i o n s ,  i s  considered i n  
d e t a i l .  After  a  genera l  d i scuss ion ,  d a t a  from t h e  i s l and  o f  Santa  Cruz, Solomon 
I s l a n d s ,  a r e  considered. A more comprehensive model which embraces s o c i a l  
r e l a t i o n s h i p s  a s  well a s  t h e  l i n g u i s t i c  ones o f  Chapter 5 is  used t o  exp la in  
communication between d i a l e c t s  on t h e  i s l and .  The p red ic t ions  derived from t h i s  
model a r e  90% accura te .  

4.1 Why bui ld  models? 

A model is a  hypothesis  about how something i n  t he  r e a l  world behaves. The 
models presented i n  t h e  next  two chap te r s  a r e  mathematical ones. This  means t h a t  
t h e  hypotheses a r e  s t a t e d  i n  p rec i se  mathematical terms, i n  t h i s  ca se  by numerical 
equationq. Because t h e  hypotheses a r e  p rec i se ,  they can be t e s t e d  with p rec i s ion .  
Herein l i e s  t he  r e a l  va lue  of t h e  modeling approach: a  hypothesis  can be 
empir ica l ly  t e s t e d  aga ins t  observed d a t a  with t h e  r e s u l t  t h a t  t he  i n v e s t i g a t o r  knows 
exac t ly  t o  what ex t en t  the  model f i t s  t h e  d a t a  and t o  what ex t en t  it does not .  When 
an acceptab le  model i s  found it  can be used f o r  one of  two purposes: t o  expla in  the  
r e l a t i o n s  underlying what has  a l ready  been observed, o r  t o  p r e d i c t  t h e  va lue  of a  
p a r t i c u l a r  v a r i a b l e  i n  t h e  model when t h e  va lues  of t h e  o the r  v a r i a b l e s  a r e  known. 
I n  t h e  next  two chap te r s ,  a f t e r  t h e  models f o r  expla in ing  communication a r e  
discussed,  they a r e  formulated mathematically,  then t e s t e d  empi r i ca l ly  with f i e l d  
da t a .  A t  t he  end w e  know exac t ly  how much o f  communication i s  explained by t h e  
models and how much i s  not .  But why should we want t o  bui ld  models t o  expla in  
communication anyway? 



Models f o r  e x p l a i n i n g  communication can be a p p l i e d  t o  r e a l  world s i t u a t i o n s  i n  
a t  l e a s t  t h r e e  b e n e f i c i a l  ways. F i r s t ,  t h e y  h e l p  u s  t o  unders tand  p a t t e r n s  o f  
communication. The t e c h n i q u e s  f o r  measuring i n t e l l i g i b i l i t y  d i s c u s s e d  i n  Chapter  2  
t e l l  u s  o n l y  whether o r  n o t  communication can t a k e  p l a c e  and t o  what e x t e n t .  The 
methods f o r  a n a l y z i n g  p a t t e r n s  o f  communication d i s c u s s e d  i n  Chapter  3  a l l o w  u s  t o  
e x t r a c t  g e n e r a l  p a t t e r n s  o f  communication and l o c a t e  c e n t e r s  w i t h i n  t h e  network o f  
i n t e l l i g i b i l i t y  r e l a t i o n s h i p s .  However, n e i t h e r  method e x p l a i n s  why t h e r e  is  
communication a t  a l l  o r  why t h e  p a t t e r n s  of communication should  be  what t h e y  a r e .  
The models developed i n  t h e  fo l lowing  c h a p t e r s  h e l p  u s  t o  do t h i s .  By unders tand ing  
why p a t t e r n s  o f  communication a r e  what they  a r e ,  and n o t  j u s t  what t h e y  a r e ,  l e a d e r s  
can make much b e t t e r  p r o p o s a l s  about  language p lann ing  i n  a n  a r e a .  

Secondly ,  t h e  modeling approach,  because  i t  is a l s o  p r e d i c t i v e ,  may s h o r t e n  
many of  t h e  l o g i s t i c  problems a s s o c i a t e d  w i t h  i n t e l l i g i b i l i t y  t e s t i n g .  An 
i n t e l l i g i b i l i t y  su rvey  i s  t ime consuming and sometimes d i f f i c u l t  t o  c a r r y  o u t .  I f  
t h e  l e v e l  of  i n t e l l i g i b i l i t y  between d i a l e c t s  cou ld  be p r e d i c t e d ,  t h e n  we might be 
saved t h e  t a s k  o f  t r y i n g  t o  measure i t .  

Even when a n  i n t e l l i g i b i l i t y  s u r v e y  is c a r r i e d  o u t ,  i t  may n o t  be  f e a s i b l e  t o  
t e s t  t h e  i n t e l l i g i b i l i t y  between a l l  p o s s i b l e  p a i r s  o f  d i a l e c t s  when t h e r e  a r e  more 
than  f i v e  o r  s i x  d i a l e c t s  involved.  I n  t h o s e  c a s e s ,  a  p r e d i c t i n g  model can  be used 
t o  e s t i m a t e  t h e  u n t e s t e d  i n t e l l i g i b i l i t y  s c o r e s .  For i n s t a n c e ,  i n  my s u r v e y  o f  
S a n t a  Cruz I s l a n d  (1977a) ,  t h e r e  were 13 d i a l e c t s  and measurements were made f o r  77 
o u t  o f  t h e  p o s s i b l e  169 p a i r i n g s ,  o r  45% o f  t h e  p o s s i b l e  c a s e s  (Appendix 2 . 2 ,  Tab le  
2 .2 .6 ) .  I n  k i r k ' s  Mazatec s t u d y  i n  Mexico (Ki rk  1970, Casad 1974:34) , which 
involved 23 speech  communities, i n t e l l i g i b i l i t y  was t e s t e d  f o r  o n l y  130 o u t  o f  529 
p o s s i b l e  p a i r i n g s ,  o r  25%. A p r e d i c t i n g  model can  be  used t o  e s t i m a t e  t h e  
i n t e l l i g i b i l i t y  s c o r e s  which a r e  n o t  a c t u a l l y  t e s t e d .  

T h i s  is o f  advantage n o t  o n l y  f o r  t h e  s a k e  o f  hav ing  a  complete  t a b l e  o f  
i n t e l l i g i b i l i t y  r e l a t i o n s  t o  r e f e r  t o ,  b u t  is n e c e s s a r y  i f  t h e  a n a l y s i s  methods 
d e s c r i b e d  i n  Chapter  3 a r e  t o  c o n s i d e r  a l l  p o s s i b l e  s o l u t i o n s .  A s  noted a l r e a d y  i n  
S e c t i o n  3 .4 ,  t h e  method developed by Grimes (1974) h a s  a s  one i f  i t s  advan tages  t h a t  
i t  does  n o t  r e q u i r e  a complete m a t r i x  of v a l u e s  (1974:261).  However, i t  h a s  t h e  
d i sadvan tage  t h a t  when a v a l u e  i s  miss ing ,  t h a t  p a r t i c u l a r  r e f e r e n c e  p o i n t  i s  
excluded from s e r v i n g  as t h e  c e n t e r  f o r  t h a t  t e s t  p o i n t .  T h i s  would have s e r i o u s  
consequences i n  ana lyz ing  t h e  r e s u l t s  o f  t h e  S a n t a  Cruz s u r v e y ,  f o r  i n s t a n c e ,  where 
i n t e l l i g i b i l i t y  w i t h  t h e  two c e n t r a l  d i a l e c t s  (BAN and LWO) was seldom t e s t e d .  
There ,  i n t e l l i g i b i l i t y  w i t h  t h e  c e n t r a l  d i a l e c t s  was a  foregone c o n c l u s i o n  based on 
t h e  t e s t s  o f  more d i s t a n t  d i a l e c t s .  Unless  v a l u e s  f o r  t h e  unmeasured 
i n t e l l i g i b i l i t y  r e l a t i o n s  can be e s t i m a t e d ,  t h e  a n a l y s i s  o f  communication c e n t e r s  
may be skewed i n  t h e  d i r e c t i o n  o f  t h o s e  r e f e r e n c e  p o i n t s  most commonly t e s t e d  f o r .  
F o r t u n a t e l y ,  a  p r e d i c t i n g  model can be  used t o  e s t i m a t e  t h e  miss ing  v a l u e s  and t h u s  
avoid  t h i s  problem. 

F i n a l l y ,  t h e  p r e d i c t i v e  c a p a b i l i t y  o f  a  mathemat ica l  model may u l t i m a t e l y  
a f f o r d  a  more a c c u r a t e  e s t i m a t e  o f  i n t e l l i g i b i l i t y  t h a n  i n t e l l i g i b i l i t y  t e s t i n g  
i t s e l f .  A major  unanswered problem w i t h  i n t e l l i g i b i l i t y  t e s t i n g  is  t h a t  o f  t h e  
adequacy o f  t h e  t e x t  and t h e  q u e s t i o n s  used f o r  a  p a r t i c u l a r  t e s t  as a sample o f  t h e  
whole language.  A s h o r t  t e x t  can r e p r e s e n t  o n l y  an  ex t remely  small p o r t i o n  of t h e  
whole grammar and l e x i c o n  o f  t h e  language.  Even i f  a l l  t h e  problems a s s o c i a t e d  w i t h  
s u b j e c t  a p t i t u d e ,  s u b j e c t  s c r e e n i n g ,  emot ional  r e a c t i o n  o f  t h e  s u b j e c t ,  and 
b i l i n g u a l  communication between t h e  i n v e s t i g a t o r  and s u b j e c t  were comple te ly  a b s e n t  
o r  c o n t r o l l e d  f o r ,  t h e r e  would s t i l l  be no g u a r a n t e e  t h a t  t h e  d e g r e e  of 
i n t e l l i g i b i l i t y  measured on t h e  t e s t  was a  good e s t i m a t e  of degree  o f  unders tand ing  



o f  t h e  whole language.  I f e e l  t h a t  i t  is t h i s  p o i n t  which r e q u i r e s  t h e  g r e a t e s t  
f a i t h  i n  a c c e p t i n g  i n t e l l i g i b i l i t y  t e s t  r e s u l t s .  If we unders tood t h e  f a c t o r s  which 
u n d e r l i e  i n t e l l i g i b i l i t y  w e l l  enough t o  c o n s t r u c t  a good p r e d i c t i n g  model, then  t h a t  
model could  g i v e  p r e d i c t i o n s  o f  i n t e l l i g i b i l i t y  which were l e s s  skewed by t h e  
problems o f  s u b j e c t  and language sampling.  U l t i m a t e l y ,  p r e d i c t i n g  i n t e l l i g i b i l i t y  
may be more a c c u r a t e  than  measuring i t .  

The modeling, o r  p r e d i c t i n g ,  approach may n o t  a c t u a l l y  r e p l a c e  t h e  
i n t e l l i g i b i l i t y  t e s t i n g  approach,  a t  l e a s t  n o t  u n t i l  we b e t t e r  unders tand t h e  
f a c t o r s  under ly ing  i n t e l l i g i b i l i t y .  For  t h e  p r e s e n t ,  t h e  two approaches  a r e  
complementary. Each s e r v e s  as a check o n  t h e  o t h e r .  With p r e d i c t e d  i n t e l l i g i b i l i t y  
(and informant  o p i n i o n s )  s e r v i n g  a s  a backup t o  measured i n t e l l i g i b i l i t y  and f i l l i n g  
t h e  g a p s  i n  i t ,  l e s s  r e l i a n c e  on t h e  measured i n t e l l i g i b i l i t y  s c o r e s  is  r e q u i r e d .  
Furthermore,  t h e  p r e d i c t e d  s c o r e s  c a n  s e r v e  t o  p o i n t  o u t  measurement e r r o r s .  

4.2 The s t a t e  o f  t h e  a r t  

The development o f  modeling approaches  i n  t h e  s o c i a l  s c i e n c e s  is f a r  behind i ts  
development i n  t h e  p h y s i c a l  s c i e n c e s .  I n  t h e  p h y s i c a l  s c i e n c e s ,  a g r e a t  many models 
have s tood  t h e  t e s t s  o f  time and r e p e a t e d  c o n f i r m a t i o n ,  and have been e l e v a t e d  t o  
t h e  s t a t u s  o f  "laws" l i k e  Newton's laws o f  motion o r  Ohm's l a w .  I n  t h e  s o c i a l  
s c i e n c e s  we a r e  o n l y  beginning t o  u s e  mathemat ical  models t o  d e s c r i b e  s o c i a l  
phenomena. 

John Q. S t e w a r t ,  a proponent and deve loper  o f  a f i e l d  o f  s t u d y  which he  c a l l s  
" s o c i a l  p h y s i c s w ,  t r a c e s  t h e  development o f  modeling i n  t h e  p h y s i c a l  s c i e n c e s  and 
shows i ts  p a r a l l e l s  i n  t h e  s o c i a l  s c i e n c e s .  H i s  s o c i a l  p h y s i c s  i s  an a t t e m p t  t o  
show t h a t  many s o c i o l o g i c a l  phenomena can  be d e f i n e d  i n  t e rms  o f  mathemat ical  
models, many o f  which a r e  analogous t o  p h y s i c a l  laws. He c o n t r a s t s  t h e  c u r r e n t  
s t a g e  o f  development i n  t h e  s o c i a l  and p h y s i c a l  s c i e n c e s  as f o l l o w s  (1952:l lO):  

Merely v e r b a l  l o g i c  which t r a c e s  back t o  A r i s t o t l e  s t i l l  comprises  
t h e  s o l e  i n t e l l e c t u a l  equipment o f  t o o  many p r a c t i t i o n e r s  of  s o c i a l  
d i s c i p l i n e s ,  a l though  p h y s i c a l  s c i e n c e  f r e e d  i t s e l f  o f  t h o s e  same a r c h a i c  
bonds as e a r l y  a s  t h e  seven teen th  cen tury .  

S tewar t  t r a c e s  t h e  development i n  t h e  p h y s i c a l  s c i e n c e s ,  and t h e  p a r a l l e l s  i n  
t h e  s o c i a l  s c i e n c e s ,  i n  t h e  fo l lowing  way (1947a:461):  

There was a t ime when s c h o l a r s  d i d  n o t  r e a l i z e  t h a t  number had t h e  
p r i n c i p a l  r o l e  i n  t h e  d e s c r i p t i o n  o f  t h e  phenomena o f  p h y s i c s .  The 
t r a n s i t i o n  from medieval t o  modern s c i e n c e  was made i n  c e l e s t i a l  
mechanics,  i n  t h r e e  s t a g e s .  These can be  c o n c i s e l y  r e p r e s e n t e d  by Tycho 
Brahe1s  e x t e n s i v e  o b s e r v a t i o n s  o f  p l a n e t a r y  mot ions ,  K e p l e r l s  f a i t h  i n  
mathematics as a means of  i n s i g h t  i n t o  phenomena, and Newton's p r o g r e s s  
from K e p l e r l s  e m p i r i c a l  r u l e s  f o r  t h e  s o l a r  system t o  t h e  mechanics of  t h e  
e n t i r e  un iverse .  

We a r e  now s e e i n g  a similar development i n  t h e  s o c i a l  s t u d i e s .  
Astonishing amounts o f  s i g n i f i c a n t  numerical  d a t a  have been accumulated by 
c o n s c i e n t i o u s  s o c i a l  s t a t i s t i c i a n s .  P u b l i c a t i o n s  of  t h e  Bureau o f  t h e  
Census, f o r  example, a r e  comparable i n  e x t e n t  and v a r i e t y  w i t h  c a t a l o g u e s  
o f  stars o r  t a b l e s  o f  s p e c t r o s c o p i c  wave l e n g t h s ,  even i f  t h e  numerical  
p r e c i s i o n  n e c e s s a r i l y  is  much l e s s .  Thus t h e  o b s e r v a t i o n a l  s t a g e  is  w e l l  



advanced. A few i n v e s t i g a t o r s  whose t r a i n i n g  is n o t  conf ined  t o  t h e  
s o c i a l  f i e l d s  a r e  beginning t o  proceed w i t h  t h e  condensa t ion  o f  t h e  
voluminous s o c i o l o g i c a l  d a t a  i n t o  c o n c i s e  mathemat ical  r u l e s .  The f i n a l  
r a t i o n a l  i n t e r p r e t a t i o n  o f  such e m p i r i c a l  r u l e s  cannot  come u n t i l  a f t e r  
t h e  r u l e s  themselves a r e  e s t a b l i s h e d .  

The t h r e e  s t a g e s  i n  t h e  advance can be summarized as: ( 1 )  t h e  c o l l e c t i o n  o f  
q u a n t i t a t i v e  o b s e r v a t i o n s  by Tycho Brahe,  ( 2 )  t h e i r  condensa t ion  i n t o  e m p i r i c a l  
mathematical  r e g u l a r i t i e s  by Keple r ,  and (3) t h e o r e t i c a l  i n t e r p r e t a t i o n  o f  t h e  
l a t t e r  by Newton (from Stewar t  1947b:179). 

I n  t h e  i n v e s t i g a t i o n  o f  communication between speech g roups ,  n o t  even t h e  first 
s t a g e  is w e l l  advanced. Q u a n t i t a t i v e  o b s e r v a t i o n s  on l e x i c a l  cogna te  p e r c e n t a g e s  
between d i a l e c t s  a l l  over  t h e  world a r e  numerous, b u t  q u a n t i t a t i v e  o b s e r v a t i o n s  on 
o t h e r  a s p e c t s  o f  l i n g u i s t i c  r e l a t i o n s h i p s  ( s u c h  a s  phonology, grammar, and 
semant ics )  a r e  s c a n t .  Q u a n t i t a t i v e  o b s e r v a t i o n s  o f  i n t e l l i g i b i l i t y  between d i a l e c t s  
a r e  a l s o  r a r e ,  and o b s e r v a t i o n s  on t h e  s o c i a l  r e l a t i o n s  between d i a l e c t s  even more 
s o .  I n  Chapter 5  and Appendix 1 I g a t h e r  a l l  o f  t h e  q u a n t i t a t i v e  o b s e r v a t i o n s  I 
could f i n d  i n  publ ished and unpublished s o u r c e s  where bo th  t h e  pe rcen tage  of  
i n t e l l i g i b i l i t y  and t h e  pe rcen tage  o f  cogna tes  a r e  a v a i l a b l e .  I cou ld  f i n d  such  
d a t a  from o n l y  t e n  language surveys  around t h e  world,  a t o t a l  o f  245 o b s e r v a t i o n s .  
That is no t  enough d a t a  from which t o  d e r i v e  u n i v e r s a l  l aws ,  bu t  i t  is enough t o  
demonstra te  t h a t  t h e r e  a r e  mathemat ical  r e g u l a r i t i e s  i n  t h e  r e l a t i o n s h i p  between 
i n t e l l i g i b i l i t y  and l e x i c a l  s i m i l a r i t y .  

The t h r u s t  o f  t h e  n e x t  two c h a p t e r s  i s  a l o n g  t h e  second s t a g e  o f  development,  
namely, t h e  condensat ion o f  o b s e r v a t i o n s  i n t o  e m p i r i c a l  mathemat ical  r e g u l a r i t i e s .  
I have encountered s k e p t i c s  who f e e l  t h a t  human r e l a t i o n s h i p s ,  such  as communication 
between d i a l e c t s ,  cannot be  d e s c r i b e d  i n  mathemat ical  t e r m s ,  because human behav ior  
i n v o l v e s  t o o  many unknowns and i r r e g u l a r i t i e s .  I t r u s t  t h a t  t h e  e m p i r i c a l  s t u d i e s  
i n  Chapters  5  and 6  a r e  s u f f i c i e n t  t o  show t h a t  mathemat ical  d e s c r i p t i o n  i s  
f e a s i b l e ,  t h a t  t h e  r e g u l a r i t i e s  a r e  s t r o n g ,  and t h a t  t h e  remaining unknowns p l a y  
o n l y  a  minor r o l e .  The t h i r d  s t a g e ,  t h a t  o f  i n t e r p r e t i n g  t h e  mathemat ical  
fo rmula t ions  and g e n e r a l i z i n g  t o  u n i v e r s a l  l aws ,  must w a i t  u n t i l  more o b s e r v a t i o n s  
from a l l  over  t h e  world a r e  a v a i l a b l e .  

Before proceeding t o  p r e s e n t  mymown work i n  b u i l d i n g  models f o r  e x p l a i n i n g  
communication, I w i l l  r e p o r t  what o t h e r s  have done p r e v i o u s l y .  I n  t h e  first  s t a g e  
of model development, t h a t  o f  c o l l e c t i n g  q u a n t i t a t i v e  o b s e r v a t i o n s ,  I am aware of 
o n l y  t h e  fo l lowing  i n v e s t i g a t o r s  who have r e p o r t e d  q u a n t i t a t i v e  o b s e r v a t i o n s  on bo th  
i n t e l l i g i b i l i t y  and l i n g u i s t i c  s i m i l a r i t y :  Marvin Bender and Rober t  Cooper (1971) 
f o r  Sidamo i n  E t h i o p i a ,  Bruce Biggs (1957) f o r  Yuman i n  t h e  United S t a t e s ,  Eugene 
Casad (1974:78-81, 191-2) f o r  T r i q u e  i n  Mexico, David Glasgow and Richard Loving 
(1964) f o r  t h e  Maprik a r e a  i n  Papua New Guinea,  Warren Harbeck and Raymond Gordon 
(Harbeck m s  C19691) f o r  Siouan i n  t h e  United S t a t e s  and Canada, P e t e r  Ladefoged 
(1968, Ladefoged and o t h e r s  1972) f o r  Bantu i n  Uganda, and G i l l i a n  Sankoff (1968, 
1969) f o r  Buang i n  Papua New Guinea. The d a t a  from a l l  o f  t h e  above s t u d i e s ,  e x c e p t  
from Glasgow and Loving, a r e  reproduced i n  Appendix 1 .  Glasgow and Loving made 
i m p r e s s i o n i s t i c  judgments o f  vmutualw i n t e l l i g i b i l i t y  r a t h e r  than  a c u t a l l y  t e s t i n g  
i n t e l l i g i b i l i t y  i n  both  d i r e c t i o n s .  A l l  t h e s e  i n v e s t i g a t o r s  r e p o r t  l e x i c a l  cognate  
pe rcen tages  as a measure o f  l i n g u i s t i c  s i m i l a r i t y .  Bender and Cooper (1971) 
cons ider  some grammatical  r e l a t i o n s  as w e l l ,  whi le  Ladefoged (1968, 1970) q u a n t i f i e s  
phonological  r e l a t i o n s .  Only t h r e e  o f  t h e  i n v e s t i g a t o r s  -- Casad, Ladefoged, and 
Sankoff -- g i v e  any o b s e r v a t i o n s  o f  r e l e v a n t  s o c i a l  f a c t o r s ;  and o n l y  Casad 
(1974:191-2) q u a n t i f i e s  t h e s e .  



Only two i n v e s t i g a t o r s  have e n t e r e d  i n t o  t h e  second s t a g e  o f  model development, 
t h a t  of condensing t h e  o b s e r v a t i o n s  i n t o  mathemat ical  r e g u l a r i t i e s .  Ladefoged 
computed t h e  b e s t  f i t t i n g  l i n e a r  model f o r  e x p l a i n i n g  h i s  d a t a  and p l o t t e d  it i n  a  
s c a t t e r g r a m  o f  t h e  d a t a  p o i n t s  (Ladefoged and o t h e r s  1972:76). Casad (1974:191-2) 
developed a  l i n e a r  model i n  t h r e e  v a r i a b l e s  t o  e x p l a i n  i n t e l l i g i b i l i t y  r e l a t i o n s  
among f i v e  Tr ique  d i a l e c t s .  The t h r e e  v a r i a b l e s  a r e  l e x i c a l  s i m i l a r i t y ,  i n t e n s i t y  
o f  c o n t a c t ,  and l o c a t i o n  o f  c o n t a c t .  (The o t h e r  two terms i n  h i s  e q u a t i o n ,  t h e  
b i l i n g u a l i s m  f a c t o r  and t h e  e r r o r  f a c t o r ,  a r e  t r e a t e d  a s  c o n s t a n t s . )  The model f i ts  
t h e  d a t a  ve ry  c l o s e l y  (97% exp la ined  v a r i a t i o n ,  s e e  S e c t i o n  4 . 4 ) .  However, t h e  
model does n o t  f i t  w e l l  wi th  t h e o r e t i c a l  e x p e c t a t i o n s .  When t h e r e  is no s i m i l a r i t y  
and no c o n t a c t ,  6% i n t e l l i g i b i l i t y  i s  p r e d i c t e d .  Where t h e r e  i s  100% s i m i l a r i t y  and 
no c o n t a c t  76% i n t e l l i g i b i l i t y  is  p r e d i c t e d .  Where t h e r e  is  no s i m i l a r i t y  and 
complete c o n t a c t ,  46% i s  p r e d i c t e d .  When t h e r e  i s  complete s i m i l a r i t y  and complete 
c o n t a c t ,  121% i s  p r e d i c t e d .  Our t h e o r e t i c a l  e x p e c t a t i o n s  f o r  t h e s e  f o u r  boundary 
c o n d i t i o n s  would be O % ,  1005, 100% and 100% r e s p e c t i v e l y .  

The work o f  Bender and Cooper (1971) should a l s o  be mentioned i n  t h i s  r e s p e c t .  
Though they  d i d  n o t  a c t u a l l y  b u i l d  models, t h e y  d i d  e x p l o r e  r e g u l a r i t i e s  i n  t h e  
r e l a t i o n s h i p s  between i n t e l l i g i b i l i t y ,  l e x i c a l  s i m i l a r i t y ,  grammatical  s i m i l a r i t y ,  
and geographic  proximity  by computing c o r r e l a t i o n  c o e f f i c i e n t s  ( s e e  S e c t i o n  4 . 4 ) .  
The r e s u l t s  showed t h a t  i n t e l l i g i b i l i t y  c o r r e l a t e d  more h i g h l y  w i t h  l e x i c a l  
s i m i l a r i t y  and geographic  proximity  t h a n  w i t h  grammatical  s i m i l a r i t y .  Grammatical 
s i m i l a r i t y  was measured a s  t h e  p r o p o r t i o n  o f  grammatical  morphemes s h a r e d  i n  
t r a n s l a t i o n s  o f  t h e  same t e x t  (1971:42). 

The t h i r d  stage i n  model development,  t h a t  o f  i n t e r p r e t i n g  t h e  r e s u l t s  of s t a g e  
two and g e n e r a l i z i n g  t o  u n i v e r s a l  laws, h a s  n o t  been reached.  There  a r e  
p u b l i c a t i o n s ,  however, i n  which g e n e r a l  models f o r  e x p l a i n i n g  communication have 
been suggested.  The models a r e  n o t  backed up by e m p i r i c a l  v a l i d a t i o n  and must 
t h e r e f o r e  be viewed a s  e x p l o r a t o r y .  

The most e l a b o r a t e  of  t h e s e  is o f f e r e d  by Casad i n  an appendix t o  h i s  book, 
&&&g (1974: 185-1931. I n  h i s  model, f i v e  independent  

v a r i a b l e s  under ly  i n t e l l i g i b i l i t y :  ( 1  degree  o f  l i n g u i s t i c  s i m i l a r i t y ,  ( 2 )  h i s t o r y  
o f  i n t r a g r o u p  r e l a t i o n s ,  (3) socioeconomic r e l a t i o n s ,  ( 4 )  a l t e r n a t i v e s  f o r  language 
u s e ,  and (5) r e l a t i v e  s i z e  o f  t h e  groups .  F i v e  dependent v a r i a b l e s  i n t e r v e n e  
between t h e  independent v a r i a b l e s  and i n t e l l i g i b i l i t y :  ( 1 ) n a t u r e  o f  i n t r a g r o u p  
c o n t a c t ,  ( 2 )  s o c i e t a l  a t t i t u d e s ,  ( 3 )  language a t t i t u d e s ,  ( 4 )  t y p e  of b i l i n g u a l i s m ,  
and ( 5 )  degree  o f  b i l i n g u a l i s m .  The model is s p e c i f i e d  i n  terms o f  a  d i r e c t e d  graph 
which c h a r t s  t h e  cause  and e f f e c t  r e l a t i o n s  among t h e  t e n  v a r i a b l e s  and 
i n t e l l i g i b i l i t y  (1974:186). Twenty-six ax iomat ic  p r o p o s i t i o n s  impl ied by t h e  model 
a r e  enumerated and sample theorems t h a t  can be d e r i v e d  from t h e  axioms a r e  g iven .  

Ken C o l l i e r  (1977) h a s  proposed a  s i m p l e r  model. He s u g g e s t s  t h a t  
i n t e l l i g i b i l i t y  is a n  a d d i t i v e  f u n c t i o n  o f  l i n g u i s t i c  s i m i l a r i t y  and p r o p e n s i t y  t o  
l e a r n .  The p r o p e n s i t y  t o  l e a r n  f a c t o r  is a  combination o f  two a s p e c t s  o f  s o c i a l  
r e l a t i o n s ,  c o n t a c t  between d i a l e c t s  and t h e  a t t i t u d e s  s p e a k e r s  of d i a l e c t s  have 
toward t h e  o t h e r  d i a l e c t s .  The paper i n c l u d e s  s u g g e s t i o n s  on how t h e  c o n t a c t  and 
a t t i t u d e  v a r i a b l e s  might be  measured. Ronald S t o l z f u s  (1974:43, 46) b r i e f l y  
s u g g e s t s  a  s i m i l a r  model. He s t a t e s  t h a t  i n t e l l i g i b i l i t y  r e s u l t s  from t h e  e f f e c t  o f  
l i n g u i s t i c  s i m i l a r i t y ,  o r  t h e  e f f e c t  o f  i n t e r g r o u p  language l e a r n i n g ,  o r  t h e  sum o f  
both .  

Two models which have been suggested f o r  a c l o s e l y  r e l a t e d  phenomenon, language 
change,  a r e  a l s o  r e l e v a n t  t o  t h e  q u e s t i o n  o f  e x p l a i n i n g  communication. T h i s  is  



because t h e  same k i n d s  o f  v a r i a b l e s  which e x p l a i n  communication and language 
l e a r n i n g  a l s o  seem t o  e x p l a i n  t h e  borrowing a s p e c t  o f  language change.  Again,  t h e s e  
models a r e  n o t  backed up by e m p i r i c a l  v a l i d a t i o n .  The first was o f f e r e d  by Olmsted 
(1954b) .  H i s  model p r e d i c t s  t h e  l i k e l i h o o d  t h a t  a  s i n g l e  word w i l l  be unders tood 
and adopted by a  s i n g l e  speaker .  He s u g g e s t s  t h a t  t h e  l i k e l i h o o d  is  a n  i n c r e a s i n g  
f u n c t i o n  o f  t h e  fo l lowing  f a c t o r s :  t h e  degree  t o  which t h e  word is phonemical ly  and 
morphemically r e g u l a r  i n  t h e  h e a r e r ' s  system, t h e  d i f f e r e n c e  i n  s o c i a l  s t a t u s  o f  t h e  
speaker  over  t h e  h e a r e r ,  t h e  upward s o c i a l  m o b i l i t y  o f  t h e  h e a r e r ,  t h e  f requency  of 
i n t e r a c t i o n  between t h e  speaker  and h e a r e r ,  and t h e  f requency  o f  o c c u r r e n c e  o f  t h e  
word. He sums up t h e  proposed model by s a y i n g  t h a t  " t h e  i n d i s p e n s a b l e s  f o r  l e x i c a l  
innova t ion  a r e  p r o n o u n c e a b i l i t y  and o p p o r t u n i t y u  (1954:115). I n  ana logy  t o  t h e  
models f o r  e x p l a i n i n g  communication, t h e s e  two i n d i s p e n s a b l e s  are s i m i l a r i t y  and 
c o n t a c t  . 

1stva'n Fodor ( 1965) h a s  w r i t t e n  a monograph e n t i t l e d  L.inauistic 
i n  which he deve lops  a  model f o r  e x p l a i n i n g  language change.  He d i s c u s s e s  

s i x  f a c t o r s  invo lved  i n  language change (pages  19-40): t h e  h i s t o r i c  e f f e c t ,  t h e  
c u l t u r a l  e f f e c t ,  t h e  s o c i a l  e f f e c t ,  t h e  geograph ic  e f f e c t ,  t h e  e f f e c t  o f  n e i g h b o r i n g  
and d i s t a n t  f o r e i g n  p e o p l e s ,  and t h e  r o l e  o f  n a t i o n a l  c h a r a c t e r .  I n  a d d i t i o n  he  
d i s c u s s e s  p o s s i b l e  ways o f  measuring language change by q u a n t i t a t i v e  methods ( p a g e s  
41-58) and a mathemat ica l  model o f  t h e  r a t e  o f  l i n g u i s t i c  change (pages  59-73). 

4.3 A b a s i c  model f o r  e x p l a i n i n g  communication 

Everyone who h a s  t r i e d  t o  e x p l a i n  communication a g r e e s  on a t  l e a s t  one t h i n g ,  
t h a t  two main f a c t o r s  p l a y  a key r o l e  i n  de te rmin ing  t h e  p r e s e n c e  o r  absence of 
communication: language v a r i a t i o n  and t h e  s o c i a l  s e t t i n g .  On t h e  one hand,  t h e  
degree  of i n t e l l i g i b i l i t y  between two d i a l e c t s  is r e l a t e d  t o  l i n g u i s t i c  s i m i l a r i t y .  
The g r e a t e r  t h e  s i m i l a r i t y ,  t h e  g r e a t e r  t h e  i n t e l l i g i b i l i t y  i s  l i k e l y  t o  be;  
c o n v e r s e l y ,  t h e  lower  t h e  s i m i l a r i t y ,  t h e  lower  t h e  i n t e l l i g i b i l i t y  i s  l i k e l y  t o  be .  
On t h e  o t h e r  hand, t h e  degree  o f  i n t e l l i g i b i l i t y  i s  r e l a t e d  t o  t h e  s o c i a l  s e t t i n g  i n  , 

which t h e  communication o c c u r s .  l f  t h e  s o c i a l  s i t u a t i o n  i s  f a v o r a b l e ,  c o n t a c t  and 
l e a r n i n g  w i l l  l e a d  t o  a  boos t  i n  i n t e l l i g i b i l i t y .  If t h e  s o c i a l  s i t u a t i o n  i s  n o t  
f a v o r a b l e ,  i t  w i l l  t e n d  t o  l i m i t  i n t e l l i g i b i l i t y .  Thus i n t e l l i g i b i l i t y  can b e  
viewed as comprised o f  two components: a l i n g u i s t i c ,  o r  s i m i l a r i t y - b a s e d ,  component 
and a s o c i a l ,  o r  con tac t -based ,  component. That  i s ,  , 

t o t a l  i n t e l l i g i b i l i t y  = 
s i m i l a r i t y - b a s e d  i n t e l l i g i b i l i t y  + 
contact -based i n t e l l i g i b i l i t y  

Th i s  fo rmula t ion  wi th  a  s imple  a d d i t i o n  is  o v e r s i m p l i f i e d ;  however, i t  s e r v e s  a s  a  
u s e f u l  s t a r t i n g  p o i n t  f o r  d i s c u s s i o n .  

It is  on t h e  s p e c i f i c s  o f  what f a c t o r s  g o  i n t o  each o f  t h e  two components of 
i n t e l l i g i b i l i t y ,  how t h e s e  f a c t o r s  can be measured, and how t h e  components i n t e r a c t ,  
t h a t  i n v e s t i g a t o r s  have d i f f e r e d .  The d i s c u s s i o n s  o f  t h e  s u b j e c t  mentioned i n  
S e c t i o n  4.2 have been l a r g e l y  e x p l o r a t o r y  and based on l i t t l e  s u p p o r t i n g  ev idence .  
The n e x t  two c h a p t e r s  c o n s i d e r  bo th  o f  t h e s e  components and demons t ra te  w i t h  
e m p i r i c a l  evidence how t h e y  can  be measured and b u i l t  i n t o  models f o r  e x p l a i n i n g  
communication. 



4.4 Some s t a t i s t i c a l  pre l iminar ies  

Formulating and t e s t i n g  mathematical models involves the  use of s t a t i s t i c s .  In 
t h i s  s e c t i o n ,  the  bas ic  s t a t i s t i c s  r e fe r r ed  t o  i n  the  next two chapters  a r e  b r i e f l y  
defined. For a  complete d iscuss ion  of these  s t a t i s t i c s  and how they a r e  computed, 
t he  reader  is re fe r r ed  t o  a  bas ic  t e x t  on s t a t i s t i c s ,  such a s  Blalock 1972, 
Darlington 1975, o r  Downie and Heath 1974. 

The standard s t a t i s t i c a l  techniques of least-squares regress ion  and c o r r e l a t i o n  
form the bas i s  of t he  ana lys i s  i n  Chapter 5. In  a  n u t s h e l l ,  t hese  techniques a r e  
used t o  t e s t  how well  t he  values of  one va r i ab le  p red ic t  t he  values of  another.  The 
va r i ab le  being predicted is c a l l e d  the  me, and a v a r i a b l e  used a s  a  
p red ic to r  ( t h e r e  may be more than one) is c a l l e d  an m. The 
techniques a r e  e a s i e s t  t o  v i s u a l i z e  i f  t h e  d a t a  a r e  p lo t t ed  i n  a  two dimensional 
graph. Figure 4.1 g ives  an example ( i t  is copied from Figure 5.8 i n  Sec t ion  5.2.6) .  
I n  Figure 4.1 t h e  percentage of i n t e l l i g i b i l i t y  is  p lo t t ed  on the  v e r t i c a l  a x i s  
while t h e  percentage of l e x i c a l  s i m i l a r i t y  is  p lo t t ed  on the  ho r i zon ta l  a x i s .  Each 
case  i n  t h e  da ta  c o n s i s t s  of a  p a i r  of observed va lues ,  t he  i n t e l l i g i b i l i t y  from one 
d i a l e c t  t o  another and the  percentage of cognates they share .  In  t h e  graph a d o t  is  
placed where the  paired va lues  of i n t e l l i g i b i l i t y  and l e x i c a l  s i m i l a r i t y  i n t e r s e c t .  
The p lo t ted  po in t s  a r e  sca t t e red  within the  graph and f o r  t h i s  reason such a graph 
is c a l l e d  ascatternr_am. Note, however, t h a t  t he  s c a t t e r i n g  is  not random; t h e r e  i s  
a pa t t e rn .  

a n a l y s i s  is  used t o  f i t  a  curve t o  t h a t  pa t t e rn .  When performing 
regression a n a l y s i s ,  one first s e l e c t s  t he  des i red  shape of t h e  curve; t h a t  is ,  
whether i t  w i l l  be a  s t r a i g h t  l i n e ,  a  parabola,  an exponential  growth curve,  and s o  
on. The ana lys i s  then determines t h e  parameters f o r  t he  curve of  t h a t  shape which 
most c lose ly  descr ibes  t h e  da ta .  Most of  the  regress ions  performed i n  Chapter 5. a r e  
l i n e a r .  Linear regress ion  f i n d s  a  s i n g l e  s t r a i g h t  l i n e  which bes t  f i t s  t he  p a t t e r n  
of t he  sca t t e red  poin ts .  In  doing s o ,  i t  f i n d s  the  s t r a i g h t  l i n e  passing through 
the  d a t a  poin ts  i n  such a  way t h a t  t h e  average square of t h e  d i s t ance  of  t h e  d a t a  
po in t s  from t h a t  l i n e  is the  l e a s t  possible .  T h i s  l i n e  is  c a l l e d  the  regress ion  
l i n e .  Figure 4.1 i l l u s t r a t e s  t h e  bes t  f i t t i n g  l i n e a r  regress ion  l i n e  f o r  t h e  given 
d a t a  poin ts .  It can a l s o  be thought of  a s  a  predic t ion  l i n e ;  t h e  predic ted  value of 
t he  dependent va r i ab le  can be read from t h e  i n t e r s e c t i o n  of  the regress ion  l i n e  w i t h  
the  given value of the  independent va r i ab le .  

s o r r e l a m  ana lys i s  measures t h e  amount of s c a t t e r  about t h e  regress ion  l i n e .  
It is therefore  used t o  a s s e s s  the  goodness of f i t  of t he  l i n e  and the  model i t  
represents .  The c o r r e l a t i o n  c o e f f i c i e n t  used i n  t h i s  a n a l y s i s  is the  Pearson 
product-moment c o r r e l a t i o n  c o e f f i c i e n t ,  symbolized with 11. The absolu te  value of 
t h i s  c o e f f i c i e n t  ranges from zero f o r  no c o r r e l a t i o n  t o  one when a l l  of t h e  d a t a  
poin ts  l i e  exac t ly  on a  s t r a i g h t  l i n e .  Thus, when t h e  po in t s  c l u s t e r  c lose  t o  the  
regress ion  l i n e ,  the  c o r r e l a t i o n  c o e f f i c i e n t  approaches one. When the  po in t s  a r e  
sca t t e red  f a r  from the  l i n e ,  t he  c o r r e l a t i o n  c o e f f i c i e n t  approaches zero. 

When the  c o r r e l a t i o n  c o e f f i c i e n t  is l e s s  than one, it is an ind ica t ion  t h a t  
predic t ions  of t he  dependent va r i ab le  made with the  regress ion  l i n e  a r e  not  pe r fec t .  
The standar_d gf- measures the  amount of predic t ion  e r r o r  assoc ia ted  
with the  predic t ions .  It is used t o  compute an i n t e r v a l  es t imate  f o r  predic t ions .  
For ins tance ,  t o  say t h a t  predicted i n t e l l i g i b i l i t y  i s  80% i s  t o  use a  point  
est imate;  t o  say t h a t  i t  is between 70% and 90% is  t o  use an i n t e r v a l  est imate.  
When t h e  s tandard e r r o r  of es t imate  is used t o  compute an i n t e r v a l  es t imate ,  t he  
i n t e r v a l  is  character ized by a  m d e n c e J . e v e k .  The s tandard e r r o r  of es t imate  



Figure 4.1 Scattergram and regress ion  l i n e  
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i t s e l f  d e f i n e s  a 68% conf idence  i n t e r v a l .  T h i s  means t h a t  i n  68% o f  t h e  c a s e s  t h e  
t r u e  v a l u e  o f  t h e  dependent v a r i a b l e  is w i t h i n  a  r ange  o f  p l u s  o r  minus one s t a n d a r d  
e r r o r  of  e s t i m a t e  from t h e  p r e d i c t e d  va lue .  Doubling t h e  s t a n d a r d  e r r o r  of  e s t i m a t e  
d e f i n e s  a  95% conf idence  i n t e r v a l  w i t h i n  which t h e  t r u e  v a l u e  c a n  be expec ted  t o  l i e  
19 t imes  o u t  o f  20. For  i n s t a n c e ,  i f  t h e  p r e d i c t e d  v a l u e  o f  i n t e l l i g i b i l i t y  is  70% 
and t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  is  8 2 ,  t h e n  we can  s a y  t h a t  t h e  t r u e  v a l u e  o f  
i n t e l l i g i b i l i t y  i s  w i t h i n  t h e  range o f  54% t o  86% w i t h  95% conf idence .  The 
m u l t i p l i c a t i v e  c o n s t a n t s  f o r  d e f i n i n g  o t h e r  l e v e l s  o f  conf idence  can  be  found by 
c o n s u l t i n g  any s t a t i s t i c s  t e x t  book. 

The . . o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f f e r s  a means o f  e v a l u a t i n g  
t h e  degree  of conf idence  i n  t h e  s t r e n g t h  o f  t h e  r e l a t i o n s h i p  between two v a r i a b l e s .  
It t e l l s  u s  how much t r u s t  we can  pu t  i n  t h e  c o r r e l a t i o n  c o e f f i c i e n t  and t h e  
r e g r e s s i o n  l i n e .  It is p o s s i b l e  t h a t  two v a r i a b l e s  cou ld  be t o t a l l y  u n r e l a t e d  bu t  
t h a t  t h e  chance d i s t r i b u t i o n  o f  t h e  two randomly r e l a t e d  v a r i a b l e s  would y i e l d  a  
h igh  c o r r e l a t i o n  c o e f f i c i e n t .  A s  t h e  number o f  d a t a  p o i n t s  i n c r e a s e s ,  t h e  
l i k e l i h o o d  o f  a s p u r i o u s  c o r r e l a t i o n  d e c r e a s e s .  The s i g n i f i c a n c e  o f  t h e  c o r r e l a t i o n  
c o e f f i c i e n t  i s  computed as a p r o b a b i l i t y .  It i s  t h e  p r o b a b i l i t y  t h a t  t h e  v a l u e  o f  a 
c o r r e l a t i o n  c o e f f i c i e n t  a s  l a r g e  o r  l a r g e r  t h a n  t h e  one c a l c u l a t e d  c o u l d  have a r i s e n  
by chance a l o n e ,  were t h e  two v a r i a b l e s  i n  f a c t  u n c o r r e l a t e d .  F o r  i n s t a n c e ,  a 
s i g n i f i c a n c e  l e v e l  o f  .001 means t h e r e  i s  a  one i n  a thousand chance t h a t  t h e  
observed r e l a t i o n s h i p  between t h e  v a r i a b l e s  cou ld  be due t o  chance a l o n e .  I n  t h e  
s o c i a l  s c i e n c e s ,  a s i g n i f i c a n c e  l e v e l  o f  .05 o r  l e s s  i s  g e n e r a l l y  cons ide red  t o  b e  
s i g n i f i c a n t .  A s i g n i f i c a n c e  l e v e l  o f  .05 i s  t h e  same a s  a  conf idence  l e v e l  o f  95%. 

A f i n a l  s t a t i s t i c  f o r  e v a l u a t i n g  t h e  s t r e n g t h  o f  r e l a t i o n s h i p  between two 
v a r i a b l e s  i s  t h e  p e r c w  gf m. I n  t h e  d a t a  o f  t h e  n e x t  
c h a p t e r ,  measured i n t e l l i g i b i l t y  v a r i e s  from 0% t o  100%. A t  t h e  same t ime  l e x i c a l  
s i m i l a r i t y  v a r i e s  from 0% t o  100%. I n  do ing  t h e  s t a t i s t i c a l  t e s t s  d e s c r i b e d  above,  
we a r e  a s k i n g ,  "Can t h e  v a r i a t i o n  i n  measured i n t e l l i g i b i l t y  b e  e x p l a i n e d  by t h e  
v a r i a t i o n  i n  l e x i c a l  s i m i l a r i t y ? "  That  is ,  when l e x i c a l  s i m i l a r i t y  goes  up,  does  
i n t e l l i g i b i t y  a l s o  go  up, and by a  p r o p o r t i o n a l  amount? By t h e  same t o k e n ,  when 
l e x i c a l  s i m i l a r i t y  g o e s  down, does  i n t e l l i g i b i l i t y  a l s o  g o  down, and by a  
p r o p o r t i o n a l  amount? The pe rcen tage  o f  e x p l a i n e d  v a r i a t i o n  answers t h e s e  q u e s t i o n s  
d i r e c t l y .  The pe rcen tage  o f  e x p l a i n e d  v a r i a t i o n  t e l l s  how much o f  t h e  measured 
v a r i a t i o n  i n  i n t e l l i g i b i l i t y  is exp la ined  by t h e  v a r i a t i o n  i n  l e x i c a l  s i m i l a r i t y ,  
o r ,  what pe rcen tage  o f  t h e  ups and downs i n  i n t e l l i g i b i l i t y  co r respond  t o  ups and 
downs i n  l e x i c a l  s i m i l a r i t y .  

I n  e v a l u a t i n g  t h e  adequacy o f  e x p l a i n i n g  ( o r  p r e d i c t i n g )  models,  t h e  t o t a l  
v a r i a t i o n  i n  t h e  dependent ( o r  p r e d i c t e d )  v a r i a b l e  i s  p a r t i t i o n e d  i n t o  two 
components, t h e  exp la ined  v a r i a t i o n  and t h e  unexpla ined v a r i a t i o n .  Tha t  is ,  

t o t a l  v a r i a t i o n  = 
exp la ined  v a r i a t i o n  + 
unexpla ined v a r i a t i o n  

I n  t h e  s t a t i s t i c a l  a n a l y s e s  which f o l l o w ,  t h e  t o t a l  v a r i a t i o n  i n  t h e  dependent 
v a r i a b l e  is measured by i t s  sum of  s q u a r e s  -- t h e  sum o f  t h e  squared  d i f f e r e n c e s  
between t h e  a c t u a l  v a l u e s  o f  t h e  dependent v a r i a b l e  and i ts  mean v a l u e .  (When t h e  
sum o f  s q u a r e s  i s  d i v i d e d  by t h e  number o f  c a s e s ,  t h e  r e s u l t  i s  a  s t a t i s t i c  c a l l e d  
t h e  v a r w .  Thus t h e  pe rcen tage  of exp la ined  v a r i a t i o n  I am u s i n g  is e q u i v a l e n t  
t o  t h e  pe rcen tage  o f  exp la ined  v a r i a n c e . )  The e x p l a i n e d  v a r i a t i o n  is  measured by 
t h e  r e g r e s s i o n  sum of  s q u a r e s  -- t h e  sum o f  t h e  squared d i f f e r e n c e s  between t h e  
p r e d i c t e d  v a l u e s  and t h e  mean va lue .  The unexpla ined v a r i a t i o n  is  measured by t h e  



r e s i d u a l  sum o f  s q u a r e s  -- t h e  sum o f  t h e  squared d i f f e r e n c e s  between t h e  p r e d i c t e d  
v a l u e s  and t h e i r  co r respond ing  a c t u a l  va lues .  

The pe rcen tage  o f  exp la ined  v a r i a t i o n  is computed by d i v i d i n g  t h e  e x p l a i n e d  
v a r i a t i o n  by t h e  t o t a l  v a r i a t i o n  and m u l t i p l y i n g  t h e  r e s u l t  by 100. When t h e  
c o r r e l a t i o n  c o e f f i c i e n t  is  squared ,  t h e  r e s u l t  is  t h e  p r o p o r t i o n  o f  e x p l a i n e d  
v a r i a t i o n .  Thus a n o t h e r  way t o  compute t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n  is  t o  
square  t h e  c o r r e l a t i o n  c o e f f i c i e n t  and m u l t i p l y  by 100. The p e r c e n t a g e  o f  
unexplained v a r i a t i o n  can be computed by s u b t r a c t i n g  t h e  pe rcen tage  o f  e x p l a i n e d  
v a r i a t i o n  from 100%. 

For  t h e  problem o f  e x p l a i n i n g  i n t e l l i g i b i l i t y  a s  a  f u n c t i o n  o f  l e x i c a l  
s i m i l a r i t y ,  t h e  p a r t i t i o n i n g  o f  v a r i a t i o n  is  a s  fo l lows :  

t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  = 
v a r i a t i o n  exp la ined  by l e x i c a l  s i m i l a r i t y  + 
unexpla ined v a r i a t i o n  

If t h e r e  were no unexplained v a r i a t i o n ,  then  t h e  model would be complete .  V a r i a t i o n  
i n  l e x i c a l  s i m i l a r i t y  would e x p l a i n  a l l  o f  t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y ,  and we 
would s a y  t h a t  l e x i c a l  s i m i l a r i t y  is  a  p e r f e c t  p r e d i c t o r  o f  i n t e l l i g i b i l i t y .  
However, when t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n  is l e s s  than  100% then  l e x i c a l  
s i m i l a r i t y  is  n o t  a  p e r f e c t  p r e d i c t o r  o f  i n t e l l i g i b i l i t y  and t h e  model is  
incomplete.  A model is  complete o n l y  i f  i t  c a n  accoun t  f o r  a l l  t h e  t o t a l  v a r i a t i o n .  
To complete t h e  model, we must i n t r o d u c e  a d d i t i o n a l  f a c t o r s  t o  e x p l a i n  t h e  
unexplained v a r i a t i o n .  If t h e  unexpla ined v a r i a t i o n  is  small it can be  a t t r i b u t e d  
t o  measurement e r r o r ,  e i t h e r  i n  t e s t  c o n s t r u c t i o n  and s c o r i n g ,  i n  sampl ing,  o r  i n  
both .  When t h e  unexpla ined v a r i a t i o n  is  g r e a t e r ,  however, measurement e r r o r  a l o n e  
can no l o n g e r  be  used t o  accoun t  f o r  t h e  unexpla ined v a r i a t i o n .  A t  t h i s  p o i n t  i t  is  
necessa ry  t o  i n t r o d u c e  o t h e r  f a c t o r s  i n t o  t h e  p r e d i c t i n g  model, such  a s  s o c i a l  
f a c t o r s  o r  o t h e r  a s p e c t s  o f  l i n g u i s t i c  s i m i l a r i t y ,  o r  t o  change t h e  mathemat ica l  
r e l a t i o n s  i n  t h e  model, such a s  from l i n e a r  t o  e x p o n e n t i a l .  

I n  t h e  n e x t  two c h a p t e r s ,  t h e  a t t e m p t  i s  made t o  e x p l a i n  communication. The 
approach is  one o f  s u c c e s s i v e  re f inements .  I n  each c h a p t e r  a s u c c e s s i o n  o f  models 
is cons ide red .  A t  each s t e p  r e f i n e m e n t s  are made by i n c o r p o r a t i n g  new o r  d i f f e r e n t  
f a c t o r s  o r  d i f f e r e n t  mathemat ica l  r e l a t i o n s  i n t o  t h e  model i n  o r d e r  t o  accoun t  f o r  a 
p o r t i o n  o f  t h e  p r e v i o u s l y  unexplained v a r i a t i o n ,  and t h u s  i n c r e a s e  t h e  p e r c e n t a g e  o f  
exp la ined  v a r i a t i o n .  



CHAPTER 5 

EXPLAINING COMMUNICATION: LINGUISTIC FACTORS 

T h i s  c h a p t e r  c o n s i d e r s  how t h e  l i n g u i s t i c  s i m i l a r i t y  between d i a l e c t s  a f f e c t s  
t h e  i n t e l l i g i b i l i t y  between them. I n  S e c t i o n  5.1 t h e  d i s c u s s i o n  c o v e r s  t h e  g e n e r a l  
problems o f  q u a n t i f y i n g  l i n g u i s t i c  s i m i l a r i t y  s o  t h a t  i t  c a n  b e  i n c o r p o r a t e d  i n t o  a 
mathemat ica l  model. I n  S e c t i o n  5 .2 ,  a n  e m p i r i c a l  a n a l y s i s  o f  t h e  r e l a t i o n  between 
l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y  is  made. T h i s  a n a l y s i s  i s  based on d a t a  
g a t h e r e d  i n  t e n  d i f f e r e n t  f i e l d  s t u d i e s  th roughout  t h e  world.  A s  a f i n a l  
c o n c l u s i o n ,  t h e  p o s s i b l e  u n i v e r s a l  r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and 
i n t e l l i g i b i l i t y  sugges ted  by t h e  c o n c u r r i n g  s e t s  o f  f i e l d  d a t a  is exp lo red .  

5.1 Q u a n t i f y i n g  l i n g u i s t i c  s i m i l a r i t y  

The approach o f  modeling by numerical  e q u a t i o n  r e q u i r e s  t h a t  we d e s c r i b e  
l i n g u i s t i c  s i m i l a r i t y  numer ica l ly .  However, l i n g u i s t i c  s i m i l a r i t y  is n o t  an  e a s y  
concept  t o  q u a n t i f y .  Languages may d i f f e r  i n  t h e i r  sound sys tems ,  t h e i r  
v o c a b u l a r i e s ,  t h e i r  grammars, o r  t h e i r  semant ic  sys tems .  Because l i n g u i s t i c  
s i m i l a r i t y  is  such a complex r e l a t i o n s h i p ,  it i s  i m p o s s i b l e  t o  summarize i t  
comple te ly  i n  one number, a t  l e a s t  a t  t h e  p r e s e n t  t ime.  T h i s  is  one o f  t h e  mot ives  
behind t h e  e a r l y  s t u d i e s  o f  i n t e l l i g i b i l i t y .  They hoped by t e s t i n g  i n t e l l i g i b i l i t y  
t o  d i s c o v e r  a means o f  i n d i r e c t l y  q u a n t i f y i n g  l i n g u i s t i c  s i m i l a r i t y ,  o r  " d i a l e c t  
d i s t a n c e v  as t h e y  c a l l e d  it (Pier .ce  1952, Biggs 1957) .  However, t h e i r  p e r s p e c t i v e  
was backwards (Wolff 1959).  I n t e l l i g i b i l i t y  does  n o t  de te rmine  l i n g u i s t i c  
s i m i l a r i t y ;  r a t h e r ,  l i n g u i s t i c  s i m i l a r i t y  a l o n g  wi th  o t h e r  f a c t o r s  d e t e r m i n e s  
i n t e l l i g i b i l i t y .  Thus t h e  burden f a l l s  back on f i n d i n g  a means t o  q u a n t i f y  
l i n g u i s t i c  s i m i l a r i t y  d i r e c t l y .  

Many t e c h n i q u e s  have been proposed f o r  q u a n t i f y i n g  s p e c i f i c  a s p e c t s  o f  
l i n g u s i t i c  s i m i l a r i t y .  The most wide ly  used is l e x i c o s t a t i s t i c s ,  which measures  t h e  
degree  o f  s i m i l a r i t y  i n  b a s i c  vocabu la ry  between l anguages .  The method was 
developed by Morr i s  Swadesh ( 1950, 1952, 1955, a l s o  Lees  1953) . H e l p f u l  d i s c u s s i o n s  
a r e  g i v e n  by Gleason (1959) ,  Gudschinsky (19561, Hymes (1960) ,  and Sanders  ( A .  
Sanders  1977a).  

A number o f  methods f o r  q u a n t i f y i n g  phono log ica l  s i m i l a r i t y ,  o r  
p h o n o s t a t i s t i c s ,  have been proposed.  However, none has  g a i n e d  t h e  widespread u s e  
and accep tance  t h a t  l e x i c o s t a t i s t i c s  has .  T h i s  i s  p robab ly  because  t h e  development 
of  p h o n o s t a t i s t i c s  was n e a r l y  t e n  y e a r s  l a t e r  and because  p h o n o s t a t i s t i c s  is 
computa t iona l ly  more complex. The most promis ing methods have been developed by 
Grimes and Agard (19591, McKaughan (19681, and Ladefoged (1970; Ladefoged and o t h e r s  
1972:62-65). Elsewhere I g i v e  a review. o f  t h e s e  and n i n e  o t h e r  p h o n o s t a t i s t i c  
methods (Simons 1 9 7 7 ~ ) .  

A few a t t e m p t s  a t  q u a n t i f y i n g  grammatical  s i m i l a r i t y  have been made b u t  wi th  
l i m i t e d  success .  Again, t h e s e  methods have n o t  enjoyed a widespread u s e  o r  
accep tance .  I n  g e n e r a l ,  t h e s e  grammatical  methods r e q u i r e  a good a n a l y s i s  and 
unders tand ing  o f  t h e  grammars which a r e  be ing  compared. For  t h i s  r e a s o n  t h e y  a r e  



not appl icable  t o  the  language survey s i t u a t i o n ,  un less  t he  i n v e s t i g a t o r  has a  very 
good idea of what the  grammars w i l l  be l i k e  on the  b a s i s  of comparative s tudy.  
Methods of grammatical s t a t i s t i c s  have f a l l e n  i n t o  two major ca t egor i e s .  The f i r s t  
computes measures of a s soc i a t ion  between d i a l e c t s  by comparing them f o r  t he  presence 
o r  absence of key morphological o r  s y n t a c t i c  f e a t u r e s  (Kroeber and Chrgtien 1937, 
1939, ~ l l e g d r d  1959, Simons 1977c : 172-3, s ee  a l s o  Capell  1962 . The second computes 
typological  i nd ices  which cha rac t e r i ze  s i n g l e  d i a l e c t s  a s  t o  t h e i r  p o s i t i o n  along 
some dimension of language s t ruc tu r ing .  For i n s t ance ,  an "index of syn thes i sw  
measures the average number of morphemes per word. Comparisons between d i a l e c t s  a r e  
achieved by comparing t h e i r  i nd ices  (Greenberg 1960, Kroeber 1960, Voegelin and 
o thers  1960, Voegelin 1961, Moore 1961). Bender and Cooper (1971 used a t h i r d  
method which resembles l e x i c o s t a t i s t i c s  more than e i t h e r  of t h e  above typologica l  
methods. Their  i n t e l l i g i b i l i t y  t e s t s  were based on s i x  t e x t s  t h a t  were t r a n s l a t e d  
i n t o  each of t h e  s i x  d i a l e c t s  they were t e s t i n g  ( s e e  Sec t ion  2.2.4).  They were thus  
ab l e  t o  make morpheme by morpheme comparisons of t he  t r a n s l a t e d  t e x t s  and compute 
the  percentage of grammatical morphemes ( a s  opposed t o  r o o t  morphemes) which were 
the  same f o r  each p a i r  o f  d i a l e c t s .  These measures of  grammatical a s soc i a t ion  were 
then co r re l a t ed  with measured i n t e l l i g i b i l i t y ;  t he  r e s u l t s  were l a r g e l y  
inconclusive. 

Quan t i f i ca t ions  of semantic s i m i l a r i t y  have not  y e t  been used by l i n g u i s t s  t o  
my knowledge. Such a  method could fol low the  f i r s t  method descr ibed above f o r  
grammatical s t a t i s t i c s .  Each p a i r  of d i a l e c t s  would be compared f o r  t he  presence o r  
absence of key semantic opposi t ions.  The work of  Ber l in  and Kay (1969) on c o l o r  
terms conta ins  t he  information and a n a l y s i s  necessary t o  q u a n t i t a t i v e l y  compare 98 
languages of t he  world on the  semantics of t h e i r  co lo r  terminology. Furthermore, 
t h e i r  work develops a  methodology which could be appl ied  f o r  t h e  remaining 
languages. Other semantic domains which have been well  s tud ied  a r e  k insh ip  
terminology and body p a r t  terminology. Another poss ib le  approach i s  Charles  
Osgoodls semantic d i f f e r e n t i a l  technique,  which is a  method f o r  quant i fy ing  and 
comparing meaning (Osgood and o the r s  1957, Snider  and Osgood 1969). 

A t  t he  present  t ime, the  prospects  f o r  a composite q u a n t i f i c a t i o n  of l i n g u i s t i c  
s i m i l a r i t y  a r e  not  good. A number of  phonos t a t i s t i c  methods e x i s t ,  but  none has  
been widely used, mainly because t h e  computations a r e  complex. Good techniques f o r  
ga ther ing  and quant i fy ing  da t a  on grammatical and semantic s i m i l a r i t y ,  a t  l e a s t  i n  
t he  d i a l e c t  survey s i t u a t i o n ,  a r e  s t i l l  i n  t he  fu tu re .  

L e x i c o s t a t i s t i c s  remains a s  t h e  most widespread and r e a d i l y  a v a i l a b l e  means f o r  
quant ifying l i n g u i s t i c  s i m i l a r i t y .  The a n a l y s i s  i n  t h e  next  s e c t i o n  of t h i s  
chapter ,  e s p e c i a l l y  Sec t ion  5.2.5, demonst ra tes , tha t  l e x i c a l  s i m i l a r i t y  is  a  good 
predic tor  of i n t e l l i g i b i l i t y  and thus  must be viewed a s  a  usefu l  approximation t o  a  
measure of l i n g u i s t i c  s i m i l a r i t y .  Nevertheless ,  many i n v e s t i g a t o r s  have avoided o r  
b e l i t t l e d  the  use of  l e x i c o s t a t i s t i c s .  There a r e  a t  l e a s t  t h r e e  reasons f o r  t h i s .  

F i r s t ,  t h e  p i t f a l l s  of glottochronology with its assumptions of a  un ive r sa l  
r a t e  of change and the  requirement of  independent change, and the  ensuing misuse of 
l e x i c o s t a t i s t i c s  i n  s t u d i e s  of  l i n g u i s t i c  h i s t o r y ,  have t a i n t e d  t h e  image of  
l e x i c o s t a t i s t i c s .  However, i f  we take l e x i c o s t a t i s t i c s  a t  face  va lue  f o r  merely 
what it  is ,  I1word s t a t i s t i c s n ,  i t  is  f r e e  from these  assumptions and problems. 
Under these condi t ions  it a c t u a l l y  proves t o  be an e f f e c t i v e  p red ic to r  of 
i n t e l l i g i b i l i t y .  That is ,  s i m i l a r i t y  of bas ic  vocabulary i s  a  more r e l i a b l e  
i nd ica to r  of i n t e l l i g i b i l i t y  between languages than it is of the  h i s t o r i c a l  time 
depth between languages. Elsewhere (Simons 1977d:14-17) I have cont ras ted  t h e  
methods of synchronic l e x i c o s t a t i s t i c s  and diachronic l e x i c o s t a t i s t i c s  and shown 



t h a t  t he  f u t u r e  o f  t h e  synchronic use o f  i t  is  b r i g h t  while t h a t  of  t h e  d iachronic  
use i s  no t .  

Second, l e x i c a l  s i m i l a r i t y  is  only one aspec t  of l i n g u i s t i c  s i m i l a r i t y .  Some 
i n v e s t i g a t o r s  have thus been l e e r y  of  depending on i t  t o  e s t ima te  l i n g u i s t i c  
s i m i l a r i t y .  However, t he  r e s u l t s  i n  t h e  next s e c t i o n  i n d i c a t e  t h a t  l e x i c a l  
s i m i l a r i t y  alone i s  a  good p red ic to r  of  i n t e l l i g i b i l i t y ,  and t h e r e f o r e  approximates 
l i n g u i s t i c  s i m i l a r i t y  a s  wel l .  The r e s u l t s  do not  suggest  t h a t  phonological,  
grammatical, and semantic s i m i l a r i t y  a r e  not important ,  but simply t h a t  degree of  
l e x i c a l  s i m i l a r i t y  p a r a l l e l s  t h e  degree of phonological,  grammatical,  and semantic 
s i m i l a r i t y .  This  would imply t h a t  change i n  t hese  o the r  a s p e c t s  of  language tends  
t o  keep ab reas t  of change i n  vocabulary. This  is not  always t h e  case ,  but i t  
probably averages out .  For i n s t ance ,  Grimes (1974:267) has  shown t h a t  French and 
Catalan group more c lose ly  with Spanish and Portuguese than  wi th  I t a l i a n  on t h e  
b a s i s  of  phonos t a t i s t i c s  (Grimes and Agard 1959, Grimes 1964) but t hey  group more 
c lose ly  with I t a l i a n  on t h e  b a s i s  of  l e x i c o s t a t i s t i c s  (Rea 1958). The reason i s  
t h a t  t h e  one measure is s e n s i t i v e  t o  a  heavy l e x i c a l  borrowing i n  French from 
I t a l i a n  around t h e  Renaissance period,  while t h e  o the r  measures sound change. 
However, f o r  t h e  rest of Romance, t he  two groupings agree.  

F i n a l l y ,  i t  has been suggested t h a t  l e x i c o s t a t i s t i c  measures a r e  no t  a s  
appropr ia te  a s  phonos t a t i s t i c  measures i n  a s se s s ing  l i n g u i s t i c  s i m i l a r i t y  f o r  
degrees of language divergence where i n t e l l i g i b i l i t y  is s t i l l  expected. McKaughan 
(19641, i n  an a n a l y s i s  of  l i n g u i s t i c  r e l a t i o n s  among a  number of  d i a l e c t s  i n  t h e  New 
Guinea highlands,  used t h r e e  methods: l e x i c o s t a t i s t i c s ,  p h o n o s t a t i s t i c s ,  and 
s t r u c t u r a l  comparison. I n  conclusion he suggested t h a t  each method was most u se fu l  
within c e r t a i n  ranges of l i n g u i s t i c  divergence: phonos t a t i s i c  methods a r e  most 
appl icable  where t h e r e  is s l i g h t  divergence,  l e x i c o s t a t i s t i c  methods where t h e r e  i s  
moderate divergence, and s t r u c t u r a l  comparisons where t h e r e  is wide divergence 
(McKaughan 1974:118). Ladefoged (1968:5, Casad 1974:118-9) has  suggested t h a t  s i n c e  
we expect i n t e l l i g i b i l i t y  only between h ighly  s i m i l a r  d i a l e c t s ,  p h o n o s t a t i s t i c  
methods may b e  more use fu l  than l e x i c o s t a t i s t i c  o r  grammatical methods i n  p red ic t ing  
i n t e l l i g i b i l i t y .  On t h e  b a s i s  of  t hese  suggest ions and poss ib ly  the  o the r  two 
f a c t o r s  mentioned a l r eady ,  Casad (1974:118-119) does not  even cons ider  
l e x i c o s t a t i s t i c s  i n  h i s  chapter  on a l t e r n a t i v e  approaches f o r  a s se s s ing  
i n t e l l i g i b i l t y .  

The r e s u l t s  i n  Sec t ion  5.2 do not  prove o r  disprove McKaughanls hypothesis .  
They do show, however, t h a t  any assumption t h a t  l e x i c o s t a t i s t i c  measures a r e  not  
s e n s i t i v e  enough within the  range of l i n g u i s t i c  divergence ap rop r i a t e  t o  t h e  range 
of i n t e l l i g i b i l i t y  is ill founded. 

5.2 Lexica l  s i m i l a r i t y  and i n t e l l i g i b i l i t y  

5.2.1 Overview of t he  d a t a  and method 

This  s tudy of t h e  r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y  
i s  based on t e n  f i e l d  s t u d i e s  conducted i n  var ious  p a r t s  of t h e  world. These 
s t u d i e s  were conducted by t e n  i n v e s t i g a t o r s  i n  t e n  d i f f e r e n t  language groups. The 
groups span t h r e e  cont inents  -- Afr ica ,  Oceania, and North America. The s p e c i f i c  
a r eas  involved a r e  Eth iopia ,  Uganda, Papua New Guinea, t h e  Polynesian i s l a n d s ,  
Mexico, Canada, and the  United S t a t e s .  Not only were t h e  circumstances of  each of  
t h e  s t u d i e s  d i f f e r e n t ;  s o  were the  methodologies. I n  s p i t e  of  a l l  these  
d i f f e r ences ,  t h e  degree of  convergence between t h e  r e s u l t s  of  a l l  t he se  f i e l d  



s t u d i e s  i s  v e r y  s t r i k i n g .  S e c t i o n  5.2.4 shows t h a t  e i g h t  o f  t h e s e  s t u d i e s  p o i n t  t o  
almost  e x a c t l y  t h e  same under ly ing  r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and 
i n t e l l i g i b i l i t y .  

I n  each f i e l d  s t u d y  t h e  pe rcen tage  o f  i n t e l l i g i b i l i t y  between d i a l e c t s  i n  t h e  
s tudy  a r e a  was measured. Corresponding t o  each  measurement o f  i n t e l l i g i b i l i t y  is  a 
measure of t h e  l e x i c a l  s i m i l a r i t y  between t h e  same two d i a l e c t s .  These measures  a r e  
expressed a s  a  cogna te  pe rcen tage .  Each p a i r  o f  measurements, a n  i n t e l l i g i b i l i t y  
percentage w i t h  a cogna te  pe rcen tage ,  is  t r e a t e d  a s  one c a s e  i n  t h e  s t a t i s t i c a l  
a n a l y s i s .  The s m a l l e s t  s t u d y  c o n t a i n s  o n l y  n i n e  c a s e s ,  w h i l e  t h e  l a r g e s t  s t u d y  
c o n t a i n s  seventy-seven.  The average  s i z e  is  twenty-four c a s e s .  The complete  
d e t a i l s  abou t  each  s t u d y ,  i n c l u d i n g  t h e  s o u r c e s  o f  t h e  d a t a ,  some n o t e s  on  t h e  
methodologies used,  and a  l i s t i n g  o f  t h e  raw d a t a  a r e  found i n  Appendix 1 .  

The a n a l y s i s  b e g i n s  i n  S e c t i o n  5.2.2 by examining t h e  r e s u l t s  o b t a i n e d  from t h e  
raw d a t a .  I n  S e c t i o n  5.2.3 t h e  a n a l y s i s  i s  r e f i n e d  by removing some o f  t h e  e f f e c t s  
o f  s o c i a l  f a c t o r s  from t h e  p r e d i c t i n g  model. I n  S e c t i o n  5.2.4 t h e  p r e d i c t i o n  o f  
i n t e l l i g i b i l i t y  by l e x i c a l  s i m i l a r i t y  i s  f u r t h e r  sharpened by a d j u s t i n g  t h e  
i n t e l l i g i b i l i t y  s c o r e s  f o r  measurement e r r o r .  F i n a l  c o n c l u s i o n s  a r e  drawn i n  
S e c t i o n  5.2.5. I n  S e c t i o n  5.2.6 t h e  d a t a  from t h e  d i f f e r e n t  f i e l d  s t u d i e s  a r e  
pooled and p o s s i b l e  models f o r  t h e  u n i v e r s a l  r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  
and l e x i c a l  s i m i l a r i t y  are explored.  

Except f o r  S e c t i o n  5.2.6,  t h e  method o f  l i n e a r  r e g r e s s i o n  i s  used th roughout  
t h e  a n a l y s i s  t o  f i n d  t h e  r e l a t i o n s h i p  between s i m i l a r i t y  and i n t e l l i g i b i l i t y .  T h i s  
makes t h e  assumption t h a t  t h e  r e l a t i o n s h i p  between t h e  two v a r i a b l e s  is  a l i n e a r ,  o r  
s t r a i g h t  l i n e ,  one. A s t r a i g h t  l i n e  p l o t  s a y s  t h a t  a  g i v e n  amount o f  i n c r e a s e  i n  
l e x i c a l  s i m i l a r i t y  w i l l  g i v e  t h e  same i n c r e a s e  i n  i n t e l l i g i b i l i t y  a t  any p o i n t  a l o n g  
t h e  i n t e l l i g i b i l i t y  s c a l e .  There is  no t h e o r e t i c a l  r e a s o n  why w e  shou ld  e x p e c t  t h i s  
t o  be t h e  a c t u a l  c a s e .  For  i n s t a n c e ,  t h e  f a c t o r  o f  redundancy would s u g g e s t  t h a t  a n  
i n c r e a s e  i n  s i m i l a r i t y  would have less and l e s s  o f  a n  e f f e c t  on i n t e l l i g i b i l i t y  a s  
t h e  i n t e l l i g i b i l i t y  neared 100%. However, t h e  s c a t t e r g r a m s  i n  Appendix 1 .3  show no 
c o n s i s t e n t  h i n t  o f  n o n l i n e a r i t y .  Thus l i n e a r  t e c h n i q u e s  were used i n  t h e  a n a l y s i s  
s i n c e  t h e y  a r e  computa t iona l ly  t h e  s i m p l e s t .  The assumpt ion o f  l i n e a r i t y  is  a 
weaker one t h a n  t h e  assumpt ion o f  n o n l i n e a r i t y  and i s  t h u s  a p p r o p r i a t e  f o r  a first 
approximat ion.  The use  o f  n o n l i n e a r  t e c h n i q u e s  shou ld  i n c r e a s e ,  n o t  d e c r e a s e ,  t h e  
degree  o f  f i t  o f  t h e  models. I n  S e c t i o n  5.2.6,  t h e  d a t a  from e i g h t  s t u d i e s  a r e  
pooled and n o n l i n e a r  r e l a t i o n s h i p s  a r e  exp lo red .  Nonl inear  models t u r n  o u t  t o  o f f e r  
a  s l i g h t ,  b u t  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  improvement over  t h e  l i n e a r  model f o r  
t h e  c u r r e n t  d a t a .  

5.2.2 R e s u l t s  from t h e  raw d a t a  

The d a t a  have been b r i e f l y  d e s c r i b e d  a l r e a d y  i n  S e c t i o n  5.2.1. I n  Appendix 
1.1,  each o f  t h e  t e n  s e t s  o f  d a t a  i s  d e s c r i b e d  more f u l l y .  I n  Appendix 1 . 2 ,  a l l  of 
t h e  d a t a  is  l i s t e d .  I n  Appendix 1 .3 ,  a  s c a t t e r g r a m  showing t h e  d i s t r i b u t i o n  of 
i n t e l l i g i b i l i t y  v e r s u s  l e x i c a l  s i m i l a r i t y  is  p l o t t e d  f o r  each  o f  t h e  t e n  s t u d i e s .  
Below each s c a t t e r g r a m ,  t h e  fo l lowing  f i g u r e s  ( s e e  S e c t i o n  4.4) a r e  l i s t e d :  t h e  
number o f  c a s e s ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t ,  t h e  s i g n i f i c a n c e ,  t h e  s t a n d a r d  e r r o r  
of e s t i m a t e ,  and t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n .  I n  a d d i t i o n ,  t h e  l i n e  o f  
b e s t  f i t  g i v e n  by t h e  r e g r e s s i o n  a n a l y s i s  on t h e  f u l l  d a t a  is drawn i n t o  t h e  
s c a t t e r g r a m  a s  a s o l i d  l i n e .  The formula  f o r  t h i s  l i n e  is  g i v e n  a t  t h e  b a s e  of t h e  
s c a t t e r g r a m .  



From t h e  formula  f o r  t h e  r e g r e s s i o n  l i n e ,  i t  is  p o s s i b l e  t o  compute two o t h e r  
h e l p f u l  q u a n t i t i e s .  The f i r s t  i s  t h e  p r e d i c t e d  v a l u e  o f  i n t e l l i g i b i l i t y  when 
l e x i c a l  s i m i l a r i t y  i s  100%; t h e  second i s  t h e  v a l u e  o f  l e x i c a l  s i m i l a r i t y  when t h e  
p r e d i c t e d  v a l u e  o f  i n t e l l i g i b i l i t y  is 0%. The first q u a n t i t y ,  t h e  p r e d i c t e d  v a l u e  
of i n t e l l i g i b i l i t y  f o r  100% l e x i c a l  s i m i l a r i t y ,  g i v e s  a  measure o f  n a t u r a l n e s s  f o r  
t h e  p r e d i c t i o n  e q u a t i o n .  The r e g r e s s i o n  l i n e  shou ld  p r e d i c t  100% i n t e l l i g i b i l i t y  
when l e x i c a l  s i m i l a r i t y  i s  a l s o  100%. The n e a r n e s s  o f  t h e  p r e d i c t e d  v a l u e  t o  100% 
g i v e s  a  measure o f  n a t u r a l n e s s  f o r  t h e  p r e d i c t i o n  equa t ion .  The second q u a n t i t y ,  
t h e  v a l u e  o f  l e x i c a l  s i m i l a r i t y  f o r  a p r e d i c t e d  i n t e l l i g i b i l i t y  o f  0 5 ,  o f f e r s  a  
means o f  comparing t h e  convergence o f  t h e  t e n  d i f f e r e n t  s t u d i e s .  I d e a l l y ,  a t  t h e  
upper end o f  t h e  r e g r e s s i o n  l i n e ,  t h e  l i n e s  f o r  a l l  t e n  s t u d i e s  shou ld  converge  on 
t h e  p o i n t  a t  ( l o o % ,  100%). A t  t h e  lower  end,  however, where t h e  l i n e s  i n t e r s e c t  t h e  
s i m i l a r i t y  a x i s ,  t h e  l i n e s  f a n  o u t  i n d i c a t i n g  t h e  d i f f e r e n c e s  between s t u d i e s .  The 
p o i n t s  a t  which t h e  p r e d i c t i n g  l i n e s  i n t e r s e c t  t h e  s i m i l a r i t y  a x i s  g i v e  a good means 
of comparing t h e  d e g r e e  t o  which t h e  r e g r e s s i o n  l i n e s  from t h e  d i f f e r e n t  s t u d i e s  a r e  
t h e  same o r  d i f f e r e n t .  

I n  F i g u r e  5.1 t h e  r e g r e s s i o n  l i n e s  from t h e  t e n  d i f f e r e n t  s c a t t e r g r a m s  i n  
Appendix 1.3 a r e  superimposed on t h e  same g raph .  Note t h a t  a l l  t e n  s t u d i e s  show t h e  
same g e n e r a l  t r e n d ,  a r e g r e s s i o n  l i n e  which starts i n  t h e  lower  l e f t  and r i s e s  t o  
t h e  upper  r i g h t .  There is a  g e n e r a l  convergence toward t h e  (1005,  100%) p o i n t ;  
however, i t  is n o t  v e r y  s t r o n g .  The p r e d i c t e d  v a l u e s  o f  i n t e l l i g i b i l i t y  f o r  100% 
l e x i c a l  s i m i l a r i t y  range from 68% t o  102%. T h i s  e x p l a i n s  most o f  t h e  c r i s s c r o s s i n g  
of t h e  p r e d i c t i o n  l i n e s .  

I n  F i g u r e  5.2 t h e  key s t a t i s t i c s  from Appendix 1.3 a r e  compiled i n t o  a  summary 
t a b l e .  For each o f  t h e  t e n  s t u d i e s ,  t h e  fo l lowing  f i g u r e s  a r e  g i v e n :  t h e  number o f  
c a s e s  ( N ) ,  t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n  ($EV), t h e  c o r r e l a t i o n  c o e f f i c i e n t  
( C o r r ) ,  t h e  s i g n i f i c a n c e  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  ( S i g ) ,  t h e  s t a n d a r d  e r r o r  o f  
e s t i m a t e  (SEE), t h e  p r e d i c t e d  i n t e l l i g i b i l i t y  f o r  100% l e x i c a l  s i m i l a r i t y  (Lex-1001, 
and t h e  l e x i c a l  s i m i l a r i t y  f o r  0% p r e d i c t e d  i n t e l l i g i b i l i t y  ( I n t - 0 ) .  I n  t h e  t o p  
p o r t i o n  o f  t h e  t a b l e  t h e  f i g u r e s  f o r  each o f  t h e  t e n  s t u d i e s  a r e  g i v e n ;  i n  t h e  
bottom p o r t i o n  t h e y  a r e  summarized. Four f i g u r e s  a r e  g i v e n  i n  t h e  summary: t h e  
minimum observed v a l u e ,  t h e  maximum observed v a l u e ,  t h e  mean ( o r  t h e  average)  o f  t h e  
t e n  observed v a l u e s ,  and t h e  s t a n d a r d  d e v i a t i o n  from t h e  mean. The s t a n d a r d  
d e v i a t i o n  is a measure o f  d i s p e r s a l  around t h e  mean. Roughly s p e a k i n g ,  i t  t e l l s  t h e  
average  amount by which t h e  observed v a l u e s  d i f f e r  from t h e  mean. 

The d a t a  can  be  summarized as fo l lows .  The t e n  s t u d i e s  c o n t a i n ,  on  a v e r a g e ,  24 
c a s e s .  The pe rcen tage  o f  exp la ined  v a r i a t i o n  r a n g e s  from 18% t o  97% w i t h  a n  average  
of 65%. The average  c o r r e l a t i o n  c o e f f i c i e n t  is .79140. I n  o n l y  one s t u d y ,  B i l i a u ,  
is t h e  s i g n i f i c a n c e  d o u b t f u l ;  i n  a l l  o t h e r  c a s e s  t h e  p r o b a b i l i t y  o f  a s p u r i o u s  
c o r r e l a t i o n  is l e s s  t h a n  one i n  a thousand.  The average  s t a n d a r d  e r r o r  o f  e s t i m a t e  
f o r  p r e d i c t i o n s  o f  i n t e l l i g i b i l i t y  is 13%. The p r e d i c t e d  v a l u e s  o f  i n t e l l i g i b i l i t y  
f o r  100% l e x i c a l  s i m i l a r i t y  r ange  from 69% t o  1029, w i t h  a n  a v e r a g e  o f  90%. The 
s t a n d a r d  d e v i a t i o n  o f  84% f o r  t h e  p o i n t s  a t  which t h e  r e g r e s s i o n  l i n e s  c r o s s  t h e  
s i m i l a r i t y  a x i s ,  g i v e s  a n  i n d i c a t i o n  o f  how s c a t t e r e d  t h e  p r e d i c t i o n  l i n e s  based on 
raw d a t a  a r e .  

5.2.3 C o n t r o l l i n g  f o r  nonsymmetric s o c i a l  f a c t o r s  

I n  t h e  average c a s e ,  l e x i c a l  s i m i l a r i t y  a l o n e  a c c o u n t s  f o r  65% of  t h e  v a r i a t i o n  
i n  raw i n t e l l i g i b i l i t y  s c o r e s .  35% of t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  remains  
unexpla ined.  I n  t h i s  s e c t i o n ,  a lmost  one h a l f  o f  t h i s  unexpla ined v a r i a t i o n  i s  
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F i g u r e  5.2 S t a t i s t i c s  f o r  f u l l  raw d a t a  

N % E V  C o r r  S i g  SEE Lex-100 I n t - 0  

B i l i a u  9 1 8 . 1  -42487  

Buang 2 1  49.3 .70232 

E t h i o p i a  30 71.6 .84592 

I r o q u o i s  1 4  66.0 .81267 

Ma za t e c  1 9  6 5 . 1  .80659 

P o l y n e s i a  77  74.6 .86350 

S i o u a n  25 64.9  .80543 

T r  i q u e  1 5  58 .5  .76503 

Uganda 1 0  81.8  .go457 

Yuman 25 96.6 .98310 

Minimum 9 1 8 . 1  .42487 .0001 6 . 1  68 .8  -233.5  

Max imum 77 96.6 .98310 .2543 21.0 1 0 2 . 5  76.6  

Mean 24 64.6 .79140 .0257 1 3 . 2  89 .6  1 4 . 3  

D e v i a t i o n  1 9  19 .8  . I 4 1 9 8  .0762 4 . 4  1 0 . 6  8 4 . 1  



a t t r i b u t e d  t o  s o c i a l  f a c t o r s ,  s p e c i f i c a l l y ,  t o  t h e  e f f e c t s  o f  nonsymmetric s o c i a l  
r e l a t i o n s  which can be observed i n  t h e  i n t e l l i g i b i l i t y  d a t a .  

A b a s i c  model f o r  e x p l a i n i n g  i n t e l l i g i b l i t y  h a s  a l r e a d y  been i n t r o d u c e d  i n  
S e c t i o n  4.3. There i t  was sugges ted  t h a t  i n t e l l i g i b i l i t y  h a s  two components, a  
l i n g u i s t i c  s i m i l a r i t y - b a s e d  component and a  s o c i a l  contact -based component. I n  
t e rms  o f  a  p a r t i t i o n i n g  o f  v a r i a t i o n  t h i s  model can be expressed  a s ,  

t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  = 
v a r i a t i o n  exp la ined  by l i n g u i s t i c  f a c t o r s  + 
v a r i a t i o n  exp la ined  by s o c i a l  f a c t o r s  

I n  t h e  p r e v i o u s  s e c t i o n ,  we i n v e s t i g a t e d  o n l y  t h e  c o n t r i b u t i o n  o f  l i n g u i s t i c  
s i m i l a r i t y  ( s p e c i f i c a l l y ,  l e x i c a l  s i m i l a r i t y )  t o  e x p l a i n i n g  i n t e l l i g i b i l i t y .  It 
t h e n  f o l l o w s  from t h e  p reced ing  formula  t h a t  t h e  v a r i a t i o n  due t o  s o c i a l  f a c t o r s  is 
a s  y e t  a  component o f  t h e  unexpla ined v a r i a t i o n .  

The d a t a  do n o t  i n c l u d e  measurements o f  r e l e v a n t  s o c i a l  f a c t o r s ;  t h e r e f o r e ,  i t  
is n o t  p o s s i b l e  t o  do a  f u l l  i n v e s t i g a t i o n  o f  t h e  c o n t r i b u t i o n  o f  s o c i a l  f a c t o r s .  
However, t h e r e  is one p r o p e r t y  o f  i n t e l l i g i b i l i t y  which p o i n t s  t o  t h e  p r e s e n c e  o f  
s o c i a l  f a c t o r s  and t h a t  is nonsymmetry. D i a l e c t  A may unders tand B b e t t e r  t h a n  B 
unders tands  A ,  o r  v i c e  v e r s a .  According t o  o u r  b a s i c  model t h i s  must be exp la ined  
by t h e  p resence  o f  nonsymmetric r e l a t i o n s  o f  l i n g u i s t i c  s i m i l a r i t y  o r  nonsymmetric 
s o c i a l  r e l a t i o n s .  L e x i c a l  s i m i l a r i t y ,  our  c u r r e n t  approximat ion t o  l i n g u i s t i c  
s i m i l a r i t y ,  is a symmetric measure. That  is, t h e  pe rcen tage  o f  c o g n a t e s  from B t o  A 
i s  always t h e  same a s  t h a t  from A t o  B. I f  t h e r e  a r e  any nonsymmetric l i n g u i s t i c  
f a c t o r s  t h e s e  a l s o  would appear  i n  t h e  model i n  t h e  unexpla ined c a t e g o r y .  

There a r e  t h e r e f o r e  two p o s s i b l e  hypotheses :  t h a t  nonsymmetric i n t e l l i g i b i l i t y  
r e l a t i o n s  a r e  exp la ined  by nonsymmetric l i n g u i s t i c  r e l a t i o n s  o r  by nonsymmetric 
s o c i a l  r e l a t i o n s .  I am assuming i n  t h e s e  d a t a  t h a t  t h e y  a r e  due t o  nonsymmetric 
s o c i a l  r e l a t i o n s .  The s o u r c e s  do p rov ide  some evidence f o r  t h i s ,  w h i l e  t h e y  p rov ide  
no evidence f o r  t h e  a l t e r n a t i v e  h y p o t h e s i s  t h a t  nonsymmetric i n t e l l i g i b i l i t y  is 
exp la ined  by nonsymmetric l i n g u i s t i c  r e l a t i o n s .  Of t h e  t e n  s t u d i e s ,  o n l y  Sankoff 
a d d r e s s  t h e  l a t t e r  p o s s i b i l i t y  bu t  conc ludes  t h a t  t h e r e  is no b a s i s  f o r  a c c e p t i n g  
t h e  hypo thes i s .  She o b s e r v e s  t h a t  f f o r  t h e  Buang d a t a ,  e x p l a i n i n g  "non- rec ip roca l  
i n t e l l i g i b i l i t y  ... on t h e  b a s i s  o f  phone t i c  d i f f e r e n c e s  between t h e  c o d e s  g i v e s  
equ ivoca l  r e s u l t s w  (1969:847, 1968:183). Other  w r i t e r s ,  f o r  i n s t a n c e  Wurm and 
Laycock (1961 : 129-1321 and S t .  C l a i r  (1974a:93-5,1974b: 146-71, have a t t empted  t o  
e x p l a i n  n o n r e c i p r o c a l  i n t e l l i g i b i l i t y  i n  t e rms  o f  asymmetric l i n g u i s t i c  r e l a t i o n s ,  
but  t h e i r  ev idence  is i m p r e s s i o n i s t i c  r a t h e r  t h a n  e m p i r i c a l .  While I do n o t  deny 
t h a t  l i n g u i s t i c  r e l a t i o n s  c o n t r i b u t e  t o  n o n r e c i p r o c a l  i n t e l l i g i b i l i t y ,  t h e  ev idence  
which demons t ra tes  t h e  e x t e n t  t o  which t h e y  do is p r e s e n t l y  laEking.  

The s o u r c e s  do g i v e  ev idence  f o r  nonsymmetric i n t e l l i g i b i l i t y  caused by 
nonsymmetric s o c i a l  r e l a t i o n s .  For t h e  B i l i a u  d a t a ,  which were c o l l e c t e d  by my w i f e  
and myse l f ,  i n t e l l i g i b i l i t y  r e l a t i o n s  i n  t h e  d i r e c t i o n  o f  B i l i a u  v i l l a g e  a r e  g r e a t e r  
than  t h o s e  d i r e c t e d  away from B i l i a u .  T h i s  i s  because t h a t  v i l l a g e  is t h e  p o l i t i c a l  
and economic c e n t e r  f o r  t h e  r e g i o n .  A t  B i l i a u  a r e  l o c a t e d  a n  a i r s t r i p ,  a  h a r b o r ,  a  
primary s c h o o l ,  a  medical  c l i n i c ,  and a  miss ion  s t a t i o n .  For t h e  Buang d a t a ,  
Sankoff (1969:847) n o t e s  t h a t  t h e  nonsymmetric i n t e l l i g i b i l i t y  is exp la ined  by 
c o n t a c t  a r i s i n g  from t r a v e l  r o u t e s  down t h e  r i v e r  v a l l e y  toward t h e  government 
s t a t i o n .  For t h e  Ugandan d a t a ,  Ladefoged,  G l i c k ,  and C r i p e r  (1972:76) obse rve  t h a t  
i n  t h e  one c a s e  o f  nonsymmetric i n t e l l i g i b i l i t y ,  t h e  b e t t e r  unders tood d i a l e c t  "is 
spoken i n  t h e  c a p i t a l  o f  t h e  c o u n t r y ,  and h a s  more t ime  on t h e  r a d i o  t h a n  any o t h e r  



Ugandan language.  l1 

The p resence  o f  t h e s e  nonsymmetric s o c i a l  r e l a t i o n s  shows up i n  t h e  
i n t e l l i g i b i l i t y  r e l a t i o n s  a s  s i g n i f i c a n t l y  d i f f e r e n t  s c o r e s  f o r  communication i n  
bo th  d i r e c t i o n s  between t h e  same two d i a l e c t s .  I n  such c a s e s  we assume t h a t  t h e  
h i g h e r  i n t e l l l i g i b i l i t y  s c o r e  o f  t h e  p a i r  is boosted by nonsymmetric s o c i a l  
r e l a t i o n s  ( t h a t  is,  boosted by c o n t a c t  and l e a r n i n g ) .  By removing c a s e s  where t h i s  
b o o s t i n g  is d e t e c t e d ,  it is  p o s s i b l e  t o  c o n t r o l  f o r  t h e  c o n t r i b u t i o n  t h a t  
nonsymmetric s o c i a l  r e l a t i o n s  make t o  e x p l a i n i n g  i n t e l l i g i b i l i t y .  

N e v e r t h e l e s s ,  t h e r e  s t i l l  remain c a s e s  where a  s o c i a l  r e l a t i o n  t h a t  is 
symmetric can b o o s t  i n t e l l i g i b i l i t y  i n  b o t h  d i r e c t i o n s  and g o  u n d e t e c t e d  by t h i s  
method. A good example is t h e  B i l i a u  d a t a .  I n  t h a t  s t u d y  t h e  two most d i v e r g e n t  
d i a l e c t s  a r e  o n l y  t h r e e  h o u r s f  walking d i s t a n c e  away and t h e r e  i s  a l o t  o f  c o n t a c t  
i n  both  d i r e c t i o n s .  These c a s e s  must b e  r e l e g a t e d  t o  t h e  c a t e g o r y  o f  unexpla ined 
v a r i a t i o n .  

A more complete  model f o r  t h e  decomposi t ion o f  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  i s  
now, 

t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  = 
v a r i a t i o n  e x p l a i n e d  by l e x i c a l  s i m i l a r i t y  + 
v a r i a t i o n  exp la ined  by nonsymmetric f a c t o r s  + 
unexpla ined v a r i a t i o n  . 

where unexpla ined v a r i a t i o n  i n c l u d e s  n o n l e x i c a l  a s p e c t s  o f  l i n g u i s t i c  s i m i l a r i t y ,  
symmetric s o c i a l  r e l a t i o n s ,  and measurement e r r o r .  

T h i s  model s u g g e s t s  t h a t  i f  t h e  e f f e c t s  o f  nonsymmetric s o c i a l  f a c t o r s  c a n  be 
c o n t r o l l e d ,  t h e n  unexpla ined v a r i a t i o n  w i l l  d e c r e a s e .  T h i s  h y p o t h e s i s  can be  t e s t e d  
w i t h  t h e  d a t a  from t h e  t e n  f i e l d  s t u d i e s .  The method used i s  t o  remove c a s e s  from 
t h e  sample i n  which a  b o o s t i n g  o f  i n t e l l i g i b i l i t y  due t o  nonsymmetric s o c i a l  f a c t o r s  
is s u s p e c t e d ,  and t h e n  t o  r e p e a t  t h e  c o r r e l a t i o n  and r e g r e s s i o n  a n a l y s i s .  Such 
c a s e s  were found by i n s p e c t i n g  t h e  d a t a .  F i r s t  t h e  symmetric p a i r s  o f  c a s e s  were 
found. A symmetric p a i r  o f  c a s e s  is two c a s e s  which measure communication i n  bo th  
d i r e c t i o n s  between t h e  same two d i a l e c t s .  I f  one o f  t h e  i n t e l l i g i b i l i t y  s c o r e s  i n  
t h e  symmetric p a i r  is s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  o t h e r ,  t h e n  t h a t  c a s e  is dropped 
from t h e  sample. To judge a  s i g n i f i c a n t  d i f f e r e n c e ,  i t  was n o t  p o s s i b l e  t o  make 
t e s t s  o f  s i g n i f i c a n c e  s i n c e  t h e  r e p o r t e d  d a t a  do n o t  c o n t a i n  s t a n d a r d  d e v i a t i o n s  f o r  
t h e  i n t e l l i g i b i l i t y  measurements. I n s t e a d  a  s imple  r u l e  o f  thumb was used: i f  one 
s c o r e  was 10% o r  more g r e a t e r  t h a n  t h e  o t h e r  t h e n  i t  was c o n s i d e r e d  t o  be 
s i g n i f i c a n t l y  higher. .  The c a s e s  t h u s  removed from t h e  sample a r e  i n d i c a t e d  i n  
Appendix 1 .2  by a n  "X1l i n  t h e  NExcludedn column. I n  t h e  s c a t t e r g r a m s  i n  Appendix 
1.3,  t h e  excluded p o i n t s  a r e  p l o t t e d  a s  l1Xl1 w h i l e  t h e  remaining p o i n t s  a r e  p l o t t e d  
a s  c i r c l e s .  Examination o f  t h e  s c a t t e r g r a m s  shows t h a t  t h e  excluded p o i n t s ,  i n  
g e n e r a l ,  l i e  w e l l  above t h e  r e g r e s s i o n  l i n e .  There  a r e  p o i n t s ,  however, which a r e  
f u r t h e r  from t h e  r e g r e s s i o n  l i n e  t h a n  t h e  excluded p o i n t s .  These a r e  probably  
examples o f  unde tec ted  symmetric s o c i a l  f a c t o r s  which boos t  i n t e l l i g i b i l i t y .  

I n  t h e  s c a t t e r g r a m s  i n  Appendix 1 .3 ,  a  second r e g r e s s i o n  l i n e  is  drawn i n  a s  
dashed l i n e .  T h i s  is t h e  r e g r e s s i o n  l i n e  f o r  o n l y  t h o s e  p o i n t s  p l o t t e d  a s  c i r c l e s .  
Below t h e  s c a t t e r g r a m s  two s e t s  o f  s t a t i s t i c a l  computat ions  a r e  g iven .  The first 
s e t  is f o r  a l l  o f  t h e  d a t a  p o i n t s ;  t h e  second s e t  is f o r  t h e  c i r c l e  p o i n t s  o n l y ,  
t h e  p o i n t s  which remain when t h e  llX1l p o i n t s  a r e  excluded.  The s t a t i s t i c s  computed 
f o r  t h e  d a t a  wi th  e x c l u s i o n s  a r e  compiled i n t o  a summary t a b l e  i n  F i g u r e  5.4. The 



format o f  t h i s  t a b l e  i s  t h e  same a s  t h a t  o f  F i g u r e  5.2 e x p l a i n e d  p r e v i o u s l y .  I n  
F igure  5 .3 ,  r e g r e s s i o n  l i n e s  f o r  t h e  t e n  s t u d i e s  w i t h  t h e  "Xu p o i n t s  excluded a r e  
superimposed i n  one graph.  T h i s  g raph  p a r a l l e l s  F igure  5 .1 .  

The e f f e c t  on t h e  r e s u l t s  o f  c o n t r o l l i n g  f o r  nonsymmetric s o c i a l  f a c t o r s  can be  
seen  by comparing F igure  5.4 w i t h  F i g u r e  5.2. The average  number o f  c a s e s  i s  
reduced from 24 t o  20; t h u s ,  on a v e r a g e ,  f o u r  c a s e s  were removed from each s t u d y .  
The change i n  pe rcen tage  o f  exp la ined  v a r i a t i o n  is s u b s t a n t i a l ;  i t  r i s e s  from 65% t o  
8  1 %. T h i s  16% a d d i t i o n a l  exp la ined  v a r i a t i o n  s u p p o r t s  t h e  o r i g i n a l  h y p o t h e s i s  t h a t  
nonsymmetric s o c i a l  f a c t o r s  a r e  an impor tan t  element i n  e x p l a i n i n g  i n t e l l i g i b i l i t y .  
The o t h e r  measures of p r e d i c t i n g  accuracy  and r e l i a b i l i t y  show comparable 
improvements : t h e  c o r r e l a t i o n  c o e f f i c i e n t s  i n c r e a s e  by .I0564 on a v e r a g e ,  t h e  
average s i g n i f i c a n c e  improves n e a r l y  t e n  t i m e s ,  and t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  
d e c r e a s e  from 13% t o  10%. There  is  no s i g n i f i c a n t  change i n  t h e  average  p r e d i c t e d  
v a l u e  o f  i n t e l l i g i b i l i t y  f o r  complete l e x i c a l  s i m i l a r i t y ;  i t  i s  s t i l l  below 90% w i t h  
a  s t a n d a r d  d e v i a t i o n  exceeding 10%. There is,  however, a n  improvement i n  t h e  degree  
t o  which t h e  p r e d i c t i o n  l i n e s  o f  t h e  d i f f e r e n t  s t u d i e s  f a n  o u t ;  t h i s  i s  s e e n  by t h e  
d e c r e a s e  from 84 t o  40 i n  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  p o i n t  a t  which t h e  l i n e s  
c r o s s  t h e  s i m i l a r i t y  a x i s .  

5.2.4 C o n t r o l l i n g  f o r  i n t e l l i g i b i l i t y  measurement e r r o r  

Not a l l  a s p e c t s  o f  measurement e r r o r  need be  c l a s s i f i e d  as unexpla ined 
v a r i a t i o n .  One a s p e c t  o f  measurement e r r o r  i n  i n t e l l i g i b i l i t y  s c o r e s  can be  
a d j u s t e d  f o r .  I n  t h e  a d m i n i s t r a t i o n  o f  i n t e l l i g i b i l i t y  t e s t s ,  s u b j e c t s  seldom g e t  a  
p e r f e c t  r e s u l t  on t h e  t e s t  from t h e i r  own d i a l e c t .  However, t h e y  t h e o r e t i c a l l y  
should  unders tand t h e i r  own form o f  speech p e r f e c t l y .  When t e s t  r e s u l t s  i n d i c a t e  
t h a t  t h e y  do n o t ,  t h e s e  r e s u l t s  a r e  b e s t  i n t e r p r e t e d  as p o i n t i n g  t o  d e f i c i e n c i e s  i n  
t h e  a b i l i t i e s  o f  t h e  s u b j e c t ,  i n  t h e  c o n s t r u c t i o n  o f  t h e  t e s t ,  o r  i n  t h e  
a d m i n i s t r a t i o n  o f  t h e  t e s t .  It i s  p o s s i b l e  t o  c o n t r o l  f o r  t h e s e  k i n d s  o f  
measurement e r r o r s  by a d j u s t i n g  raw i n t e l l i g i b i l i t y  s c o r e s  on t h e  b a s i s  o f  
performance on t h e  hometown t e s t .  The k i n d s  of measurement e r r o r s  which s t i l l  l i e  
beyond t h e  r e a c h  o f  such ad jus tments  a r e  sampling e r r o r s ;  t h a t  is ,  t h o s e  which have 
t o  do w i t h  how w e l l  t h e  group o f  s u b j e c t s  r e p r e s e n t s  t h e  whole community and how 
w e l l  t h e  t e x t  r e p r e s e n t s  t h e  language a s  a  whole. 

The need f o r  hometown s c o r e  ad jus tments  i n  t h e  d a t a  o f  t h e  t e n  f i e l d  s t u d i e s  i s  
s e e n  i n  F i g u r e  5.5. T h i s  t a b l e  shows t h e  d i s t r i b u t i o n  o f  hometown s c o r e s  f o r  each 
of t h e  t e n  f i e l d  s t u d i e s .  The f i rst  column g i v e s  t h e  lowes t  measured hometown 
s c o r e ,  t h e  second column g i v e s  t h e  h i g h e s t  hometown s c o r e ,  and t h e  t h i r d  column 
lists t h e  average hometown s c o r e .  Note t h a t  i n  t h e  c a s e  o f  t h e  Buang s t u d y  t h e  
average  hometown s c o r e  is  o n l y  69%. Taken a t  f a c e  v a l u e ,  t h i s  s u g g e s t s  t h a t  t h e  
Buang v i l l a g e r  can unders tand  o n l y  69% o f  what h i s  neighbor  s a y s  t o  him. T h i s  
obv ious ly  is n o t  t r u e .  On t h e  o t h e r  hand, i n  t h e  Tr ique  s t u d y  t h e  average  hometown 
s c o r e  is a s  h i g h  as 98%. The l a s t  row o f  F i g u r e  5.5 shows t h a t  o v e r a l l  t h e  hometown 
s c o r e s  range from a low o f  46% t o  a h igh  o f  100% w i t h  a n  average  hometown s c o r e  o f  
90%. The wide d i f f e r e n c e  i n  average  hometown s c o r e s  between i n d i v i d u a l  s t u d i e s  
accoun t s  f o r  t h e  s c a t t e r i n g  of  t h e  r e g r e s s i o n  l i n e s  i n  F i g u r e s  5.1 and 5 .3  i n  t h e  
t o p  r i g h t  hand c o r n e r  o f  t h e  g raphs .  T h e o r e t i c a l l y ,  a l l  t h e  l i n e s  should  converge  
on t h e  p o i n t  (1005,  100%). However, because t h e  average  hometown s c o r e  v a r i e s  from 
69% t o  988, s o  do t h e  p r e d i c t e d  v a l u e s  of i n t e l l i g i b i l i t y  when l e x i c a l  s i m i l a r i t y  i s  
100%. 

Adjus t ing t h e  raw i n t e l l i g i b i l i t y  s c o r e s  i n  such a way t h a t  hometown s c o r e s  a r e  



F i g u r e  5.3 P l o t s  f o r  raw i n t e l l i g i b i l i t y  w i t h  e x c l u s i o n s  

Intelligibility 

Lexical Similarity 



F i g u r e  5 . 4  S t a t i s t i c s  f o r  raw i n t e l l i g i b i l i t y  

w i t h  e x c l u s i o n s  

N %EV C o r r  S i g  SEE Lex-100 I n t - 0  

B i l i a u  6  74 .2  .86156 

Buang 1 5  6 5 . 8  .81090 

E t h i o p i a  2 3  7 5 . 1  .86677 

I r o q u o i s  1 2  8 0 . 9  .89944 

Ma za  t e c  1 7  7 1 . 7  .84672 

P o l y n e s i a  6 7  83 .0  . 91091  

S i o u a n  20  7 4 . 2  .86156 

T r  i q u e  11 8 8 . 7  .94174 

Uganda 9  9 6 . 1  .98010 

Yuman 2 1  9 8 . 1  .99066 

Minimum 6 6 5 . 8  .81090 .0001  3 .2  6 8 . 0  -79 .9  

Maximum 67 9 8 . 1  .99066 .0274 1 6 . 1  1 0 0 . 6  7 7 . 9  

Mean 20 8 0 . 8  .89704 .0028 1 0 . 4  8 8 . 1  3 4 . 8  

D e v i a t i o n  1 6  1 0 . 1  ,05590 .0082  4 . 5  1 0 . 6  40 .4  



F i g u r e  5 .5  D i s t r i b u t i o n  o f  hometown s c o r e s  

B i l i a u  
Buang 
E t h i o p i a  
I r o q u o i s  
Mazatec 
Po lynes ia  
Siouan 
T r  ique  
Uganda 
Y uman 

Combined 

Lowest Highest  Average 

r a i s e d  t o  100% h a s  two e f f e c t s .  F i r s t ,  by compensating f o r  measurement e r r o r  
it d e c r e a s e s  t h e  amount o f  unexplained v a r i a t i o n  i n  t h e  model. Second, and most 
impor tan t ,  i t  makes t h e  r e s u l t s  o f  d i f f e r e n t  f i e l d  s t u d i e s  more comparable. When 
t h e  hometown s c o r e s ' i n  t h e  Buang s t u d y  average  69%, whi le  t h e  hometown s c o r e s  i n  t h e  
Tr ique  s t u d y  average 98%, i t  is v e r y  d i f f i c u l t  t o  compare t h e  two s t u d i e s  t o  
determine i f  t h e y  s u g g e s t  a common t r e n d .  However, when a l l  o f  t h e  i n t e l l i g i b i l i t y  
s c o r e s  a r e  a d j u s t e d  t o  r a i s e  t h e  hometown s c o r e s  t o  1005, t h e  r e s u l t s  o f  a l l  t h e  
d i f f e r e n t  s t u d i e s  a r e  put  on t h e  same s c a l e  o f  measurement. They can  t h e n  be  
compared d i r e c t l y  t o  one ano ther  and t h e  c a s e s  from t h e  d i f f e r e n t  s t u d i e s  can  even 
be jo ined i n t o  one l a r g e  s e t  o f  d a t a .  The e f f e c t  i n  t h e  p l o t  o f  r e g r e s s i o n  l i n e s  
(shown i n  F i g u r e  5.6) is t h a t  t h e  l i n e s  converge much more s h a r p l y  toward t h e  (1008, 
100%) p o i n t .  

The d i sc repancy  between t h e  hometown s c o r e  and 100% can be  a t t r i b u t e d  t o  one o f  
t h r e e  t h i n g s :  a l e a r n i n g  c u r v e ,  t h e  s u b j e c t ' s  a b i l i t i e s ,  o r  t e s t  d e f i c i e n c i e s .  
Depending upon t h e  s o u r c e  o f  t h e  d i s c r e p a n c y ,  t h r e e  d i f f e r e n t  methods can  be  used 
t o  a d j u s t  t h e  i n t e l l i g i b i l i t y  s c o r e s  t o  normal ize  t h e  hometown s c o r e s  t o  100%. The 
t h r e e  s o u r c e s  o f  d i s c r e p a n c y  and t h e  methods used t o  compensate f o r  them a r e  a s  
fo l lows :  

( 1 )  Learning curve  - The hometown t e s t  should  be t h e  f i r s t  t e s t  which a  s u b j e c t  
t a k e s .  Th i s  i s  s o  he can l e a r n  t o  t a k e  t h e  t e s t  wi thou t  having t o  contend wi th  
d i a l e c t  d i f f e r e n c e s  a t  t h e  same t ime.  I n  s p i t e  of e f f o r t s  t o  e x p l a i n  how t h e  
t e s t i n g  w i l l  be  done and o f  even having a  p r e l i m i n a r y  warm-up t e s t ,  i t  cou ld  be t h e  
c a s e  t h a t  t h e  s u b j e c t  was s t i l l  l e a r n i n g  how t o  t a k e  t h e  t e s t  when he took t h e  
hometown t e s t .  T h i s  cou ld  r e s u l t  i n  e r r o r s  on t h e  hometown t e s t .  We may be a b l e  t o  
assume t h a t  t h e s e  e r r o r s  a f f e c t  o n l y  t h e  hometown t e s t  and by t h e  t ime t h e  s u b j e c t  
g e t s  t o  t h e  second t e s t  t h e r e  w i l l  be no more such e r r o r s .  The s o l u t i o n  f o r  
a d j u s t i n g  i n t e l l i g i b i l i t y  s c o r e s  i n  t h i s  c a s e  i s  t o  r a i s e  a l l  t h e  hometown s c o r e s  t o  
100% whi le  l e a v i n g  t h e  remaining s c o r e s  unchanged. T h i s  method o f  a d j u s t i n g  i s  
p a r t i c u l a r l y  a p p r o p r i a t e  when hometown s c o r e s  are v e r y  n e a r l y  100%. Casad ( 1974: 32) 
has  suggested t h a t  a s  r e s u l t s  from i n t e l l i g i b i l i t y  t e s t i n g  become s o  r e l i a b l e  t h a t  
hometown s c o r e s  do  approach 1008, t h i s  k ind o f  adjus tment  is most a p p r o p r i a t e .  



( 2 )  Subject  a b i l i t i e s  - It could be t h a t  t he  sub jec t  was f o r g e t f u l  o r  
u n i n t e l l i g e n t  o r  uncomfortable i n  t h e  t e s t i n g  s i t u a t i o n .  I f  t h i s  were t he  case  we 
would expect these  kinds of  f a c t o r s  t o  e f f e c t  no t  j u s t  t he  hometown t e s t ,  but a l l  
t e s t s  which t h a t  sub j ec t  took. The s o l u t i o n  then would be t o  a d j u s t  a l l  of  a  
s u b j e c t t s  ( o r  group of s u b j e c t s t )  s co re s  on t h e  b a s i s  of  t h e  score  received on t h e  
hometown t e s t .  That i s ,  t h e  hometown sco re  w i l l  be r a i s e d  t o  100% and a l l  o t h e r  
s co re s  w i l l  be r a i s e d  i n  a  comparable manner. The r a t i o n a l e  behind such an 
adjustment i s  t h a t  no s u b j e c t s  should be expected t o  do b e t t e r  on an i n t e l l i g i b i l i t y  
t e s t  than they d id  on t h e i r  own hometown t e s t .  

( 3 )  Test  d e f i c i e n c i e s  - It could be t h a t  t h e  t e x t  on which t h e  t e s t  was based 
was d i f f i c u l t  i n  sub jec t  ma t t e r ,  t h a t  t h e  record ing  was of  a  poor q u a l i t y ,  t h a t  
ques t ions  were improperly phrased, o r  t h a t  t h e  t e x t  was segmented i n  i napp rop r i a t e  
spo t s .  I f  t h i s  were t h e  c a s e ,  t h e  d e f i c i e n c i e s  i n  t he  t e s t  would a f f e c t  n o t  on ly  
t he  hometown scores  f o r  t h a t  t e s t ,  but  a l s o  a l l  t h e  s co re s  f o r  t h a t  t e s t .  The 
s o l u t i o n  then would be t o  a d j u s t  a l l  t h e  s co re s  obtained on a  p a r t i c u l a r  t e s t  on t h e  
b a s i s  o f  t h e  score  obtained by the  hometown d i a l e c t .  The r a t i o n a l e  here  i s  t h a t  no 
s u b j e c t s  should be expected t o  do b e t t e r  on a  t e s t  than t h e  hometown people d i d .  

I n  t h e  adjustments f o r  sub j ec t  a b i l i t i e s  and test d e f i c i e n c i e s ,  where no t  only 
t h e  hometown score  is ad jus t ed  but a l s o  a l l  t h e  o t h e r  s c o r e s ,  t h e r e  a r e  two 
s t r a t e g i e s  which can be used t o  make t h e  adjustment:  p ropor t iona l  o r  cons t an t .  I n  
t h e  propor t iona l  adjustment ,  t he  ad jus ted  s co re  is obtained by d i v i d i n g  t h e  raw 
score  by the  hometown sco re  and mul t ip ly ing  by 100 t o  br ing  t h e  r e s u l t s  back t o  a  
percentage range. The e f f e c t  is t h a t  a l l  s co re s  a r e  r a i s e d  by an amount 
propor t iona l  t o  t h e  s i z e  o f  t h e  raw score .  I n  a  cons tan t  adjustment ,  t h e  ad jus t ed  
score  i s  obtained by adding t o  t h e  raw score  t h e  d i f f e r e n c e  between 100% and t h e  
hometown score .  The e f f e c t  here  i s  t h a t  a l l  s co re s  a r e  ad jus t ed  by adding a  
cons tan t  amount. A s  a  r e s u l t ,  t h e  cons tan t  adjustment always y i e l d s  a  score  g r e a t e r  
than t h e  propor t iona l  adjustment f o r  s co re s  less than 100%. 

There a r e  thus f i v e  poss ib le  methods f o r  ad jus t i ng  a  raw i n t e l l i g i b i l i t y  score :  

( 1 )  hometown, 
ad jus t ed  = loo%, i f  raw sco re  is a  hometown score ;  

= raw sco re ,  otherwise 

( 2 )  p ropor t iona l  f o r  s u b j e c t ,  
ad jus ted  = (raw / hometown score  f o r  s u b j e c t )  x  100 

( 3 )  cons tan t  f o r  s u b j e c t ,  
ad jus ted  = raw + 100 - hometown f o r  sub j ec t  

( 4 )  propor t iona l  f o r  t e s t ,  
ad jus t ed  = (raw / hometown score  f o r  t e s t )  x  100 

( 5 )  cons tan t  f o r  t e s t ,  
ad jus ted  = raw + 100 - hometown score  f o r  t e s t  

Actually,  t h e r e  is no reason t o  be l i eve  t h a t  f o r  any given s e t  of d a t a  only one type 
of adjustment is needed. That is ,  i t  is probably c l o s e r  t o  r e a l i t y  t h a t  t he  e f f e c t  
o f  l e a rn ing  curve ,  sub j ec t  a b i l i t i e s ,  and t e s t  d e f i c i e n c i e s  could be s imultaneously 
a f f e c t i n g  a l l  t h e  r e s u l t s .  To f i nd  t h e  combination of  adjustments  which g i v e s  
opt imal  r e s u l t s ,  however, would take  t he  a n a l y s i s  beyond the  techniques of 



c o r r e l a t i o n  and r e g r e s s i o n  and i n t o  t h e  f i e l d  of  dynamic programming. Thus f a r  t h i s  
h a s  n o t  been a t t empted ;  o n l y  t h e  e f f e c t s  of one ad jus tment  a t  a  t ime have been 
s t u d i e d .  

No prev ious  i n v e s t i g a t o r s  have come up wi th  s u g g e s t i o n s  about  which ad jus tments  
a r e  most a p p r o p r i a t e  f o r  what s i t u a t i o n s .  Thus a l l  f i v e  a d j u s t m e n t s  were made on 
a l l  c a s e s  i n  t h e  d a t a  sample i n  o r d e r  t o  f i n d  t h e  ad jus tment  which was most 
a p p r o p r i a t e  f o r  each set o f  d a t a .  The r a t i o n a l e  used f o r  s e l e c t i n g  one adjus tment  
a s  t h e  b e s t  is exp la ined  i n  t h e  nex t  paragraph.  I n  t h e  l i s t i n g  o f  t h e  raw d a t a  i n  
Appendix 1 .2 ,  t h e  hometown s c o r e  f o r  t h e  s u b j e c t  and t h e  hometown s c o r e  f o r  t h e  t e s t  
a r e  l i s t e d  f o r  each  d a t a  c a s e .  These v a l u e s ,  a long  w i t h  t h e  raw i n t e l l i g i b i l i t y  
s c o r e ,  p lug  i n t o  t h e  above formulas  t o  compute t h e  a d j u s t e d  s c o r e s .  The complete 
s e t  of a d j u s t e d  s c o r e s  is n o t  l i s t e d  i n  t h e  appendix.  Only one a d j u s t e d  s c o r e  is 
l i s t e d  f o r  each c a s e .  T h i s  i s  t h e  s c o r e  which was s e l e c t e d  a s  most a p p r o p r i a t e  f o r  
t h e  g i v e n  s e t  o f  d a t a .  I n  t h e  d e s c r i p t i o n  o f  t h e  d a t a  s e t s  i n  Appendix 1.1, t h e  
adjus tment  used f o r  each s e t  is l i s t e d .  

The r a t i o n a l e  f o r  s e l e c t i n g  one method of  ad jus tment  a s  most a p p r o p r i a t e  f o r  a 
g iven  s e t  o f  d a t a  is based on two main assumptions .  The first i s  t h a t  t h e r e  is  a  
r e g u l a r  r e l a t i o n s h i p  between i n t e l l i g i b i l i e y  and l e x i c a l  s i m i l a r i t y .  The second is 
t h a t  t h e  e f f e c t s  o f  l e a r n i n g  curve ,  s u b j e c t  a b i l i t i e s ,  and t e s t  d e f i c i e n c i e s  
i n t r o d u c e  measurement e r r o r s  which p e r t u r b ,  n o t  enhance,  t h e  r e g u l a r i t y  o f  t h e  
r e l a t i o n s h i p .  From t h e s e  assumptions i t  f o l l o w s  t h a t  an  ad jus tment  which b r i n g s  o u t  
a  g r e a t e r  r e g u l a r i t y  is  l i k e l y  t o  be n e a r e r  t h e  a c t u a l  under ly ing  r e l a t i o n s h i p  t h a n  
one which reduces  t h e  r e g u l a r i t y .  To e v a l u a t e  t h e  e f f e c t s  o f  t h e  d i f f e r e n t  
adjus tment  methods, each o f  t h e  f i v e  p o s s i b l e  ad jus tments  was performed on each  o f  
t h e  t e n  d a t a  s e t s .  For each d a t a  s e t  t h e  methods were compared t o  f i n d  t h e  one 
which brought  o u t  t h e  most r e g u l a r i t y  from t h e  raw d a t a .  Three c r i t e r i a  were used 
t o  judge t h i s :  maximizing t h e  percentage o f  exp la ined  v a r i a t i o n ,  minimizing t h e  
d e v i a t i o n  from 100% o f  t h e  p r e d i c t e d  v a l u e  of  i n t e l l i g i b i l i t y  f o r  100% l e x i c a l  
s i m i l a r i t y ,  and minimizing t h e  d e v i a t i o i n  from t h e  mean o f  t h e  v a l u e  o f  l e x i c a l  
s i m i l a r i t y  f o r  0% i n t e l l i g i b i l i t y .  The first h a s  t o  do w i t h  r e g u l a r i t y  w i t h i n  t h e  
p a r t i c u l a r  s e t  of d a t a ;  t h e  second two have t o  do wi th  r e g u l a r i t y  between s e t s  o f  
d a t a  and wi th  a t h e o r e t i c a l  norm. Never were t h e  t h r e e  c r i t e r i a  met i n  t h e  same 
ad jus tment  method. It was t h e r e f o r e  necessa ry  t o  make a  r a t h e r  s u b j e c t i v e  judgement 
a s  t o  which adjus tment  gave t h e  b e s t  combined e f f e c t .  The complete s e t  o f  f i g u r e s  
on which t h e s e  judgments were based and a  f u l l e r  e x p l a n a t i o n  o f  t h e i r  meaning a r e  
g i v e n  i n  Appendix 1.4 s o  t h a t  t h e  i n t e r e s t e d  r e a d e r  can  b e t t e r  unders tand and 
e v a l u a t e  t h e  s e l e c t i o n  p rocess  used. 

I n  Appendix 1.5 new s c a t t e r g r a m s  f o r  each o f  t h e  d a t a  s e t s  a r e  p l o t t e d .  T h i s  
time l e x i c a l  s i m i l a r i t y  is p l o t t e d  a g a i n s t  a d j u s t e d  i n t e l l i g i b i l i t y  s c o r e s .  Again, 
t h e  c a s e s  demonstra t ing a n  i n t e l l i g i b i l i t y  b o o s t  from nonsymmetric s o c i a l  f a c t o r s  
a r e  p l o t t e d  a s  "xM and t h e  o t h e r s  a r e  p l o t t e d  a s  c i r c l e s .  A s  b e f o r e  i n  Appendix 
1 .3 ,  t h e  two r e g r e s s i o n  l i n e s  a r e  drawn i n  and t h e  key s t a t i s t i c s  a r e  l i s t e d  below 
t h e  sca t t e rg ram.  

I n  F igure  5 . 6  t h e  r e g r e s s i o n  l i n e s  f o r  t h e  t e n  s e t s  o f  a d j u s t e d  d a t a  wi th  "x" 
p o i n t s  excluded a r e  superimposed i n  one g raph .  I n  comparing t h i s  g raph  wi th  F i g u r e s  
5 .1  and 5 .3 ,  two t h i n g s  a r e  t o  be no ted .  F i r s t ,  t h e r e  is  a  much s h a r p e r  convergence 
o f  t h e  p r e d i c t i n g  l i n e s  toward t h e  ( l o o % ,  100%) p o i n t .  Second, t h e  fann ing  o u t  o f  
t h e  l i n e s  a t  t h e  bottom of t h e  g raph  h a s  been narrowed. The r e s u l t  i s  t h a t  t h e  
e i g h t  l i n e s  which l i e  i n  t h e  middle v e r y  n e a r l y  r e p r e s e n t  t h e  same under ly ing  
r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y .  



F i g u r e  5 .6  P l o t s  f o r  a d j u s t e d  i n t e l l i g i b i l i t y  

w i t h  e x c l u s i o n s  

Intelligibility 

Lexical Similarity 



i n t e l l i g i b i l i t y .  

The d e t a i l s  o f  t h e  t e n  p r e d i c t i o n  l i n e s  a r e  summarized i n  F i g u r e  5.7. The 
format o f  t h i s  t a b l e  is i d e n t i c a l  t o  t h a t  o f  F i g u r e s  5.2 and 5.4. 

The e f f e c t  o f  a d j u s t i n g  i n t e l l i g i b i l i t y  s c o r e s  can be s e e n  by comparing F igure  
5.7 wi th  Figure  5 .4 ,  t h e  summary f o r  t h e  p rev ious  s t a g e  i n  t h e  a n a l y s i s .  The 
i n c r e a s e  i n  percentage o f  exp la ined  v a r i a t i o n  i s  o n l y  3.5%. Changes i n  t h e  
c o r r e l a t i o n  c o e f f i c i e n t ,  s i g n i f i c a n c e ,  and s t a n d a r d  e r r o r  o f  e s t i m a t e  a r e  l i k e w i s e  
minor. The s i g n i f i c a n t  changes a r e  i n  t h e  f i n a l  two v a l u e s ,  "Lex-100" and "Int-Ow. 
The average  p r e d i c t e d  i n t e l l i g i b i l i t y  f o r  100% l e x i c a l  s i m i l a r i t y  r i s e s  from 88% t o  
99%; t h e  s t a n d a r d  d e v i a t i o n  f o r  t h i s  v a l u e  improves s h a r p l y  from 11% t o  3 % .  With 
a d j u s t e d  i n t e l l i g i b i l i t y  s c o r e s ,  t h e  p r e d i c t i o n s  t h e r e f o r e  g i v e  a  n a t u r a l  r e s u l t  -- 
t h a t  complete ly  s i m i l a r  d i a l e c t s  s h a r e  complete i n t e l l i g i b i l i t y .  The v a r i a t i o n  
between t h e  p r e d i c t i o n  l i n e s  a t  t h e  lower end is  a l s o  reduced; t h e  s t a n d a r d  
d e v i a t i o n  f o r  t h e  p o i n t  a t  which t h e  l i n e s  c r o s s  t h e  s i m i l a r i t y  a x i s  is  reduced from 
40 t o  25. If t h e  two s e t s  of d a t a  on t h e  p e r i p h e r y  ( B i l i a u  and S i o w n )  a r e  n o t  
cons idered ,  t h e  degree  of agreement between t h e  o t h e r  e i g h t  s t u d i e s  s t a n d s  o u t .  The 
s t a n d a r d  d e v i a t i o n  f o r  t h e  c r o s s i n g  p o i n t  i s  o n l y  8 .8 ,  w i t h  t h e  mean a t  43.85 
l e x i c a l  s i m i l a r i t y .  

I n  comparing t h e  e f f e c t s  of  c o n t r o l l i n g  f o r  nonsymmetric s o c i a l  f a c t o r s  and 
c o n t r o l l i n g  f o r  i n t e l l i g i b i l i t y  measurement e r r o r ,  t h e  fo l lowing  can  be observed.  
The c o n t r o l  f o r  s o c i a l  f a c t o r s  improves t h e  p r e d i c t i o n  accuracy  w i t h i n  t h e  v a r i o u s  
s t u d i e s ;  t h e  adjus tment  o f  raw i n t e l l i g i b i l i t y  s c o r e s  improves t h e  agreement o f  
p r e d i c t i o n s  between s t u d i e s .  I n  o t h e r  words, t h e  one d e c r e a s e s  v a r i a t i o n  w i t h i n  
s t u d i e s  whi le  t h e  o t h e r  d e c r e a s e s  v a r i a t i o n  between s t u d i e s .  

5.2.5 Conclusions  

The g o a l  of  t h i s  a n a l y s i s  h a s  been t o  s e e  how w e l l  l e x i c a l  s i m i l a r i t y  p r e d i c t s  
i n t e l l i g i b i l i t y .  The purpose h a s  been twofold:  f i r s t ,  t o  de te rmine  t h e  
r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  and degree  o f  l i n g u i s t i c  s i m i l a r i t y ,  and 
second, t o  determine how w e l l  l e x i c a l  s i m i l a r i t y  can f u n c t i o n  as a n  approximat ion t o  
l i n g u i s t i c  s i m i l a r i t y .  The main s t a t i s t i c  which h a s  been used t o  e v a l u a t e  t h e  
r e s u l t s  is t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n .  A t  each s t e p  i n  t h e  a n a l y s i s  t h e  
g o a l  h a s  been t o  e x p l a i n  more v a r i a t i o n  i n  i n t e l l i g i b i l i t y  t h a n  was e x p l a i n e d  i n  t h e  
p rev ious  s t e p  by i n c o r p o r a t i n g  a new f a c t o r  i n t o  t h e  model t o  account  f o r  some of  
t h e  p r e v i o u s l y  unexplained v a r i a t i o n .  The f i n a l  s t e p  h a s  produced t h e  fo l lowing  
model t o  e x p l a i n  v a r i a t i o n  i n  i n t e l l i g i b i l i t y :  

t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  = 
v a r i a t i o n  exp la ined  by l e x i c a l  s i m i l a r i t y  + 
v a r i a t i o n  exp la ined  by nonsymmetric s o c i a l  f a c t o r s  + 
v a r i a t i o n  exp la ined  by i n t e l l i g i b i l i t y  measurement e r r o r  + 
unexplained v a r i a t i o n  

where unexplained v a r i a t i o n  i n c l u d e s  v a r i a t i o n  due t o  n o n l e x i c a l  a s p e c t s  o f  
l i n g u i s t i c  s i m i l a r i t y ,  symmetric s o c i a l  r e l a t i o n s ,  i n t e l l i g i b i l i t y  measurement e r r o r  
n o t  accounted f o r  by hometown s c o r e  adjus tment  (mainly  sampling e r r o r s ) ,  and l e x i c a l  
s i m i l a r i t y  measurement e r r o r .  

I n  S e c t i o n  5 .2 .2 'we found t h a t  on t h e  average  l e x i c a l  s i m i l a r i t y  a l o n e  e x p l a i n s  



Figure 5.7 Statistics for adjusted intelligibility 

with exclusions 

N %EV Corr S ig SEE Lex-100 Int-0 

Biliau 

Buang 

Ethiopia 

Iroquois 

Mazatec 

Polynesia 

Siouan 

Tr ique 

Uganda 9 96.4 .98174 .0001 7.4 98.8 44.9 

Yuman 21 99.4 .99715 .0001 2.8 101.6 48.0 

Minimum 6 65.5 .80949 .0001 2.8 92.91 -24.6 

Max imum 67 99.4 .99715 .0212 16.3 105.8 78.8 

Mean 20 83.8 .91376 .0022 10.7 99.3 40.5 

Deviation 16 9.6 .05276 .0063 4.8 3.3 25.3 



65% of t h e  v a r i a t i o n  i n  raw i n t e l l i g i b i l i t y  s c o r e s .  I n  S e c t i o n  5 .2 .3  we found t h a t  
by excluding c a s e s  i n  which it was suspec ted  t h a t  nonsymmetric s o c i a l  f a c t o r s  
boosted i n t e l l i g i b i l i t y ,  t h e  percentage o f  exp la ined  v a r i a t i o n  was i n c r e a s e d  t o  615. 
We can t h e r e f o r e  i n f e r  t h a t  t h e  d i f f e r e n c e  between t h e s e  two p e r c e n t a g e s ,  o r  165, is  
t h e  amount of  unexplained v a r i a t i o n  i n  t h e  o r i g i n a l  f o r m u l a t i o n  which was due t o  
nonsymmetric s o c i a l  f a c t o r s .  I n  S e c t i o n  5.2.4 we found t h a t  i f  t h e  c a s e s  which 
exp la ined  81% o f  t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  were a d j u s t e d  t o  c o n t r o l  f o r  some 
a s p e c t s  o f  i n t e l l i g i b i l i t y  measurement e r r o r ,  t h e n  t h e  pe rcen tage  o f  exp la ined  
v a r i a t i o n  was r a i s e d  t o  84%. We can t h e r e f o r e  i n f e r  t h a t  t h e  amount o f  unexplained 
v a r i a t i o n  i n  t h e  o r i g i n a l  fo rmula t ion  which was due t o  i n t e l l i g i b i l i t y  measurement 
e r r o r  was 3%. The decomposit ion o f  t o t a l  v a r i a t i o n  i s  as f o l l o w s :  

v a r i a t i o n  due t o  l e x i c a l  s i m i l a r i t y  65% 
v a r i a t i o n  due t o  

nonsymmetric s o c i a l  f a c t o r s  15% 
v a r i a t i o n  due t o  

i n t e l l i g i b i l i t y  measurement e r r o r  3% 
m w a r i a t i c m  
t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  100% 

T h i s  method o f  decomposing v a r i a t i o n  is  c a l l e d  a  h i e r a r c h i c a l  one ,  i n  t h a t  t h e  
components i n  t h e  t o t a l  v a r i a t i o n  a r e  pee led  o f f  l a y e r  by l a y e r .  If t h e  o r d e r  i n  
which t h e  components a r e  e x t r a c t e d  i s  changed, t h e  magnitude o f  t h e  pe rcen tage  o f  
e x p l a i n e d  v a r i a t i o n  f o r  each component may change s l i g h t l y .  For  example, when t h e  
e f f e c t  o f  measurement e r r o r  is  c o n t r o l l e d  f o r  first,  and nonsymmetric s o c i a l  f a c t o r s  
second,  t h e  decomposit ion is  a s  fo l lows :  

v a r i a t i o n  due t o  l e x i c a l  s i m i l a r i t y  6  5% 
v a r i a t i o n  due t o  

i n t e l l i g i b i l i t y  measurement e r r o r  5% 
v a r i a t i o n  due t o  

nonsymmetric s o c i a l  f a c t o r s  14% 
-yariation 35 
t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  100% 

For t h e  sake  o f  i n t e r p r e t i n g  t h e  r e s u l t s ,  t h i s  l a t t e r  o r d e r i n g  o f  t h e  decomposi t ion 
is perhaps  more n a t u r a l  than  t h e  former.  The former was fol lowed i n  t h e  a n a l y s i s  
because t h e  s o c i a l  f a c t o r s  exp la ined  a much g r e a t e r  p r o p o r t i o n  o f  t h e  v a r i a t i o n  than  
d i d  t h e  i n t e l l i g i b i l i t y  measurement e r r o r .  By c o n t r o l l i n g  f o r  t h e  s o c i a l  f a c t o r s  
f i rs t  it was p o s s i b l e  i n  t h e  a n a l y s i s  t o  s e l e c t  t h e  methods o f  i n t e l l i g i b i l i t y  s c o r e  
adjus tment  s o  a s  t o  g i v e  t h e  most r e f i n e d  a n a l y s i s  f o r  t h e  f i n a l  r e s u l t .  

I n  t h i s  l a t t e r  decomposi t ion,  70% of  t h e  t o t a l  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  i s  
exp la ined  by t h e  f i r s t  two f a c t o r s ,  l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y  
measurement e r r o r .  T h i s  e x p l a n a t i o n  of 70% o f  t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  h a s  
been made wi th  r e c o u r s e  t o  o n l y  two v a r i a b l e s ,  measured i n t e l l i g i b i l i t y  and measured 
l e x i c a l  s i m i l a r i t y .  The c o n t r o l  f o r  i n t e l l i g i b i l i t y  measurement e r r o r  comes on ly  
through a  s y s t e m a t i c  t r a n s f o r m a t i o n  o f  t h e  o r i g i n a l  measurements based on 
measurement o f  hometown s c o r e s .  Thus no a d d i t i o n a l  v a r i a b l e s  a r e  measured o r  
inc luded  i n  t h e  model. The f a c t  t h a t  by knowing o n l y  one t h i n g  abou t  t h e  
r e l a t i o n s h i p  between speech communities,  t h e  degree  o f  l e x i c a l  s i m i l a r i t y  between 
them, we can e x p l a i n  t h e  i n t e l l i g i b i l i t y  r e l a t i o n s  between them w i t h  70% accuracy  i s  



a  d ramat ic  r e s u l t .  

Many i n v e s t i g a t o r s  have avoided t h e  use  o f  l e x i c a l  comparison a s  a means o f  
e s t i m a t i n g  i n t e l l i g i b i l i t y  on t h e  grounds  t h a t  t h e r e  a r e  s o  many o t h e r  f a c t o r s  
involved:  phono log ica l  s i m i l a r i t y ,  grammatical  s i m i l a r i t y ,  semant ic  s i m i l a r i t y ,  
s o c i a l  r e l a t i o n s h i p s ,  p o l i t i c a l  r e l a t i o n s h i p s ,  economic r e l a t i o n s h i p s ,  and 
geographic  r e l a t i o n s h i p s .  N e v e r t h e l e s s ,  f o r  t h e s e  t e n  f i e l d  s t u d i e s ,  t h e  s i n g l e  
f a c t o r  o f  l e x i c a l  s i m i l a r i t y  e x p l a i n s  70% o f  t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  i n  t h e  
average c a s e .  The many o t h e r  f a c t o r s  s e r v e  o n l y  t o  accoun t  f o r  t h e  remaining 30% o f  
unexplained v a r i a t i o n .  T h i s  does  n o t  n e c e s s a r i l y  mean t h a t  t h e s e  o t h e r  f a c t o r s  a r e  
i r r e l e v a n t  o r  o f  o n l y  minor importance;  r a t h e r ,  it probably  i n d i c a t e s  t h a t  l e x i c a l  
s i m i l a r i t y  p a r a l l e l s  o t h e r  a s p e c t s  o f  l i n g u i s t i c  s i m i l a r i t y  and even some a s p e c t s  o f  
c o n t a c t  such a s  measures o f  s o c i a l  and g e o g r a p h i c a l  p rox imi ty .  

The i m p l i c a t i o n  f o r  f i e l d  r e s e a r c h  i s  c l e a r :  l e x i c o s t a t i s t i c  comparisons a r e  a  
v a l u a b l e  t o o l  i n  s o c i o l i n g u i s t i c  r e s e a r c h  on communication between speech 
communities. T h i s  i s  n o t  o n l y  because t h e y  a r e  qu ick  and e a s y ,  b u t  a l s o  because  
they  s e r v e  as r e a s o n a b l e  e s t i m a t e r s  o f  i n t e l l i g i b i l i t y .  

The f a c t  t h a t  t h e  r e g r e s s i o n  l i n e s  i n  F i g u r e  5.6 a g r e e  t o  such  a  g r e a t  e x t e n t  
a l s o  h a s  important  i m p l i c a t i o n s .  E i g h t  o u t  o f  t e n  o f  t h e  f i e l d  s t u d i e s  p o i n t  t o  
n e a r l y  t h e  same u n d e r l y i n g  r e l a t i o n s h i p  between l e x i c a l  s i m i l a r i t y  and 
i n t e l l i g i b i l i t y .  T h i s  s u g g e s t s  t h a t  i t  i s  n o t  v a i n  t o  s e a r c h  f o r  a u n i v e r s a l  
r e l a t i o n s h i p  between l i n g u i s t i c  s i m i l a r i t y  and i n h e r e n t  i n t e l l i g i b i l i t y  ( t h a t  i s ,  
i n t e l l i g i b i l i t y  based e n t i r e l y  on l i n g u i s t i c  s i m i l a r i t y . a n d  n o t  a t  a l l  on l e a r n i n g  
due t o  c o n t a c t ) .  

Of t h e  two s t u d i e s  which do  n o t  f i t  t h e  g e n e r a l  p a t t e r n ,  one  p r e d i c t s  h i g h e r  
i n t e l l i g i b i l i t y  and t h e  o t h e r  p r e d i c t s  lower.  I n  t h e  B i l i a u  s t u d y ,  t h e  one which 
p r e d i c t s  h igher  i n t e l l i g i b i l i t y ,  t h e  cause  is d e f i n i t e l y  symmetric s o c i a l  r e l a t i o n s .  
The two most d i v e r g e n t  d i a l e c t s  i n  t h a t  s t u d y  a r e  o n l y  t h r e e  hours1 walking d i s t a n c e  
a p a r t  and t h e r e  is a  l o t  o f  c o n t a c t  between them i n  b o t h  d i r e c t i o n s .  I n  t h e  Siouan 
s t u d y ,  t h e  one which p r e d i c t s  lower  i n t e l l i g i b i l i t y ,  t h e  a v a i l a b l e  d a t a  do n o t  
p rov ide  an  answer. The cause  may l i e  i n  some a s p e c t s  o f  l i n g u i s t i c  s i m i l a r i t y  o t h e r  
t h a n  cognate  pe rcen tages .  If t h i s  were s o ,  then  i n  o n l y  one  o u t  o f  t e n  f i e l d  
s t u d i e s  d i d  l e x i c a l  s i m i l a r i t y  f a i l  t o  p a r a l l e l  o t h e r  a s p e c t s  o f  l i n g u i s t i c  
s i m i l a r i t y .  

Raymond Gordon ( p e r s o n a l  communication),  one o f  t h e  i n v e s t i g a t o r s  i n  t h e  Siouan 
s u r v e y ,  s u g g e s t s  t h a t  t h e  low i n t e l l i g i b i l i t y  s c o r e s  may r e f l e c t  a n  u n w i l l i n g n e s s  on 
t h e  p a r t  o f  t h e  s u b j e c t s  t o  g i v e  a response  when t h e y  were a t  a l l  u n c e r t a i n .  T h i s  
is a n  i n t e r e s t i n g  h y p o t h e s i s  which d e s e r v e s  f u r t h e r  a t t e n t i o n  i n  f u t u r e  
i n t e l l i g i b i l i t y  s u r v e y s .  It s u g g e s t s  t h a t  t h i s  is one c a s e  where s o c i o - c u l t u r a l  
f a c t o r s  i n  t h e  t e s t  s i t u a t i o n  would h a r d l y  a f f e c t  t h e  hometown t e s t  ( s i n c e  t h e r e  
would be l i t t l e  o r  no u n c e r t a i n t y )  b u t  would a f f e c t  t h e  o t h e r  t e s t s .  T h e r e f o r e  t h i s  
k ind of measurement e r r o r  would g o  unde tec ted  by t h e  raw s c o r e  ad jus tment  methods 
d i s c u s s e d  i n  S e c t i o n  5.2.4. 

A f i n a l  o b s e r v a t i o n  is  t h a t  t h e  r e s u l t s  show a  s t r i k i n g  u n i f o r m i t y  i n  s p i t e  o f  
t h e  f a c t  t h a t  t h e  t e n  s t u d i e s  were conducted by t e n  d i f f e r e n t  i n v e s t i g a t o r s ,  a l l  o f  
whom used d i f f e r e n t  methods f o r  measuring i n t e l l i g i b i l i t y  and d i f f e r e n t  word l i s ts  
and v a r i a t i o n s  i n  t echn ique  f o r  s c o r i n g  l e x i c a l  s i m i l a r i t y .  The i m p l i c a t i o n  h e r e  
f o r  i n t e l l i g i b i l i t y  t e s t i n g  methods is  t h a t  no one method is  i n h e r e n t l y  b e t t e r  t h a n  



a n o t h e r .  Some i n v e s t i g a t o r s  used a  t r a n s l a t i o n  approach ,  some used an open-ended 
q u e s t i o n  approach,  and o t h e r s  used a m u l t i p l e  c h o i c e  q u e s t i o n  approach;  some used an 
o r a l  approach and o t h e r s  used a w r i t t e n  approach;  some used a  v e r n a c u l a r  approach 
and o t h e r s  used a common language approach.  I n  s p i t e  o f  t h e s e  d i f f e r e n c e s ,  t h e  
r e s u l t s  from s t u d y  t o  s t u d y  a r e  s u r p r i s i n g l y  s i m i l a r .  T h i s  would s u g g e s t  t h a t  t h e  
d e c i s i o n  as t o  which kind o f  method t o  use  is n o t  based on t h e  i n h e r e n t  m e r i t s  o f  
t h e  method, b u t  is based on t h e  a b i l i t i e s  o f  t h e  s u b j e c t s  and t h e  g o a l s  o f  t h e  
i n v e s t i g a t o r  ( S e c t i o n  2.3.)  

The i m p l i c a t i o n s  o f  t h i s  u n i f o r m i t y  i n  r e s u l t s  f o r  l e x i c o s t a t i s t i c s  is  t h a t  i t s  
f u t u r e  i n  synchron ic  r e s e a r c h  on communication p o t e n t i a l  between d i a l e c t s  i s  
promising.  A number o f  a u t h o r s  ( f o r  i n s t a n c e ,  McElhanon 1971:141, Hymes 1960:32) 
have expressed  concern  t h a t  l e x i c o s t a t i s t i c s  must undergo some p r e c i s e  development 
and s t a n d a r d i z a t i o n  i f  r e s u l t s  o f  t h e  method a r e  g o i n g  t o  b e  v a l i d  and comparable.  
T h e i r  remarks are r e l e v a n t  mainly  t o  t h e  d i a c h r o n i c ,  o r  h i s t o r i c a l ,  a p p l i c a t i o n  o f  
l e x i c o s t a t i s t i c s  t o  q u e s t i o n s  o f  l i n g u i s t i c  h i s t o r y  and taxonomy (Simons 
1977d:14-17). Here ,  on t h e  o t h e r  hand, we have s e e n  t h a t  whether  i n v e s t i g a t o r s  use  
loo-,  165-, o r  200-word l i s t s ,  and whether  t h e y  e l i c i t  b a s i c  o r  c u l t u r a l  v o c a b u l a r y ,  
d e s p i t e  i d i o s y n c r a t i c  d i f f e r e n c e s  i n  e l i c i t i n g  and s c o r i n g  methods,  t h e  under ly ing  
r e s u l t s  o f  a l l  methods a r e  s t r i k i n g l y  similar. 

5.2.6 General  models f o r  p r e d i c t i n g  i n t e l l i g i b i l i t y  from l e x i c a l  s i m i l a r i t y  

I n  F i g u r e  5.6 i t  was shown t h a t  e i g h t  o f  t h e  t e n  f i e l d  s t u d i e s  v e r y  n e a r l y  
s u g g e s t  t h e  same under ly ing  r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  and l e x i c a l  
s i m i l a r i t y .  The d a t a  from t h e s e  e i g h t  s t u d i e s  a r e  now pooled t o g e t h e r  t o  form one 
l a r g e  d a t a  s e t .  The o b j e c t  o f  t h i s  s e c t i o n  is t o  i n v e s t i g a t e  t h e  p o s s i b l e  u n i v e r s a l  
r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  and l e x i c a l  s i m i l a r i t y  as evidenced by t h e s e  
combined d a t a .  F i r s t  two l i n e a r  models a r e  g i v e n ,  t h e n  seven  d i f f e r e n t  n o n l i n e a r  
models a r e  exp lo red .  The n o n l i n e a r  models o f f e r  s l i g h t  improvements i n  p r e d i c t i o n  
a c c u r a c y ,  b u t  i n  no c a s e  is t h i s  improvement s t a t i s t i c a l l y  s i g n i f i c a n t .  The f i n a l  
conc lus ion  i s  t h a t  t h e  d a t a  p o i n t s  a r e  t o o  s c a t t e r e d  t o  p e r m i t  much d i s c r i m i n a t i o n  
between d i f f e r e n t  models. 

The complete pooled d a t a  s e t  i s  shown i n  t h e  s c a t t e r g r a m  i n  F i g u r e  5.8.  It 
c o n t a i n s  175 c a s e s .  Adjusted i n t e l l i g i b i l i t y  s c o r e s  a r e  used and t h e  p o i n t s  a r e  
excluded i n  which a n  i n t e l l i g i b i l i t y  boos t  from nonsymmetric s o c i a l  f a c t o r s  i s  
s u s p e c t e d .  The s t r a i g h t  l i n e  which b e s t  d e s c r i b e s  t h e  r e l a t i o n s h i p  between t h e  two 
v a r i a b l e s  i s  drawn i n t o  t h e  graph.  The e q u a t i o n  f o r  t h e  l i n e  is w r i t t e n  below t h e  
s c a t t e r g r a m .  Note t h a t  t h e  model e x p l a i n s  n e a r l y  85% o f  t h e  v a r i a t i o n  i n  
i n t e l l i g i b i l i t y ,  and t h a t  t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  f o r  p r e d i c t i o n s  based on 
t h e  model is 13%. 

The s l o p e  c o n s t a n t  f o r  t h e  l i n e a r  model is n e a r l y  1.667, o r  f i v e - t h i r d s ,  and 
t h e  i n t e r c e p t  c o n s t a n t  i s  n e a r l y  -66.67. I n  F i g u r e  5.9 t h e  l i n e a r  model is 
s i m p l i f i e d  by rounding t h e  c o n s t a n t s  t o  t h e s e  v a l u e s  which a r e  e a s y  t o  work w i t h  and 
easy  t o  remember. If t h e  1.667 is f a c t o r e d  o u t  o f  t h e  -66.67, t h e  r e s u l t i n g  
f o r m u l a t i o n  makes t h e  model more t r a n s p a r e n t  a s  t o  i t s  meaning: 

I n t e l l i g i b i l i t y  = 5/3  ( S i m i l a r i t y  - 40)  

T h i s  model s a y s  t h a t  when t h e  l e x i c a l  s i m i l a r i t y  is below 40'5, t h e r e  w i l l  be no 



F i g u r e  5.8 L i n e a r  model  

Int = 1 . 6 2 5  Lex - 6 6 . 1 2  

% E V  = 84.8 

SEE = 1 3 . 0  



F i g u r e  5 . 9  S i m p l i f i e d  l i n e a r  mode l  

LEXICRL SIPlILRRITY 

lem-' 

a. 

sew -. 

I n t  = 1 . 6 6 7  Lex - 6 6 . 6 7 ,  

o r  I n t  = 1 . 6 6 7  (Lex - 4 0 )  

%EV = 8 4 . 2  

S E E  = 1 3 . 3  

I I I 

- 
- 

8%-.-t 
8% 50% 



unders tanding ( i t  a c t u a l l y  p r e d i c t s  a n e g a t i v e  v a l u e ) .  When l e x i c a l  s i m i l a r i t y  
exceeds  408, t h e  pe rcen tage  o f  i n t e l l i g i b i l i t y  is  f i v e - t h i r d s  t i m e s  t h e  amount by 
which t h e  s i m i l a r i t y  exceeds  40%. S t a t e d  i n  a n o t h e r  way, f o r  e v e r y  p e r c e n t a g e  p o i n t  
which l e x i c a l  s i m i l a r i t y  i n c r e a s e s  beyond 405, t h e  degree  o f  i n t e l l i g i b i l i t y  
i n c r e a s e s  by one and two- th i rds  pe r  c e n t .  S i m p l i f y i n g  t h e  model i n  t h i s  way r e d u c e s  
t h e  pe rcen tage  o f  e x p l a i n e d  v a r i a t i o n  from t h a t  o f  t h e  e x a c t  model g i v e n  i n  F i g u r e  
5.8 by l e s s  t h a n  one p e r  c e n t .  

There is  s o  much s c a t t e r  i n  t h e  s c a t t e r g r a m s  t h a t  i t  is d i f f i c u l t  t o  s e e  what 
k ind o f  t r e n d  t h e  d a t a  a c t u a l l y  s u g g e s t .  One way t o  remove t h e  s c a t t e r  b u t  s t i l l  
p r e s e r v e  t h e  a c t u a l  t r e n d  i n  t h e  d a t a  is  t o  p l o t  t h e  mean v a l u e  of  i n t e l l i g i b i l i t y  
f o r  s p e c i f i c  r a n g e s  o f  l e x i c a l  s i m i l a r i t y .  T h i s  is  done i n  F i g u r e  5.10. The 
s i m i l a r i t y  s c a l e  is  d i v i d e d  i n t o  segments spann ing  f i v e  p e r c e n t a g e  p o i n t s .  For 
i n s t a n c e ,  a l l  t h e  p o i n t s  wi th  s i m i l a r i t y  g r e a t e r  t h a n  95% and e q u a l  t o  o r  l e s s  t h a n  
100% a r e  t r e a t e d  a s  one s u b s e t .  The average  l e x i c a l  s i m i l a r i t y  and i n t e l l i g i b i l i t y  
f o r  t h e s e  p o i n t s  i s  computed and t h e  p o i n t  where t h o s e  two v a l u e s  i n t e r s e c t  i s  
p l o t t e d .  The same is done f o r  t h e  r a n g e  o f  90% t o  95%, 85% t o  905,  and s o  on u n t i l  
a l l  t h e  d a t a  p o i n t s  a r e  accounted f o r .  The p l o t t e d  p o i n t s  of mean s i m i l a r i t y  v e r s u s  
mean i n t e l l i g i b i l i t y  a r e  connected w i t h  s o l i d  l i n e s  i n  a dot- to-dot  f a s h i o n  t o  g i v e  
a g raph  o f  t h e  t r e n d  i n  t h e  d a t a .  T h i s  p l o t  w i l l  appear  i n  dashed l i n e s  i n  a l l  o f  
t h e  g raphs  f o r  n o n l i n e a r  models which fo l low.  

Now seven  d i f f e r e n t  n o n l i n e a r  models a r e  exp lo red .  A l l  o f f e r  s l i g h t  
improvements i n  t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n  o v e r  t h e  s i m p l i f i e d  l i n e a r  
model. However, t h e  g r e a t e s t  improvement i s  o n l y  f o u r  p e r  c e n t  and none o f  t h e  
models can be s a i d  t o  be s i g n i f i c a n t l y  b e t t e r  t h a n  any o f  t h e  o t h e r s .  T h i s  i s  
because o f  t h e  amount o f  s c a t t e r  i n  t h e  d a t a .  I s u s p e c t  t h a t  a s  methods of 
measuring i n t e l l i g i b i l i t y ,  l i n g u i s t i c  s i m i l a r i t y ,  and s o c i a l  c o n t a c t  r e l a t i o n s h i p s  
a r e  r e f i n e d ,  t h e  amount o f  s c a t t e r  i n  f u t u r e  p l o t s  o f  t h i s  k ind w i l l  be reduced and 
t h e  d i f f e r e n c e s  between t h e  degree  o f  f i t  o f  t h e  d i f f e r e n t  models w i l l  become 
s i g n i f i c a n t .  The fo l lowing  d i s c u s s i o n  and g r a p h s  o f  n o n l i n e a r  models a r e  i n c l u d e d  
n o t  s o  much f o r  what t h e y  r e v e a l  about  t h e  c u r r e n t  d a t a  b u t  a s  a g u i d e  f o r  f u t u r e  
r e s e a r c h .  The n o n l i n e a r  f u n c t i o n s  were f i t t e d  t o  t h e  d a t a  by l e a s t - s q u a r e s  
t e c h n i q u e s  wi th  a computer program. For  i n p u t  I s p e c i f i e d  t h e  d a t a  and t h e  form of 
t h e  equa t ion ;  t h e  program computed t h e  v a l u e s  o f  t h e  c o n s t a n t s  i n  t h e  e q u a t i o n s .  

A n o n l i n e a r  model which immediately comes t o  mind i s  one based d i r e c t l y  on t h e  
t r e n d  l i n e .  For  each f i v e  pe rcen tage  p o i n t  segment on t h e  s i m i l a r i t y  s c a l e  we cou ld  
p r e d i c t  t h a t  t h e  degree  o f  i n t e l l i g i b i l i t y  w i l l  be  t h e  mean i n t e l l i g i b i l i t y  f o r  t h a t  
segment. T h i s  model is  p l o t t e d  i n  F i g u r e  5 .11;  i t  is c a l l e d  a s t e p  f u n c t i o n .  T h i s  
model g i v e s  t h e  h i g h e s t  pe rcen tage  o f  exp la ined  v a r i a t i o n  o f  a l l  t h e  models we 
c o n s i d e r  (88.6%) bu t  t h a t  is l i t t l e  wonder s i n c e  t h e  p r e d i c t i o n s  a r e  based d i r e c t l y  
on what i n t e l l i g i b i l i t y  was observed t o  be  r a t h e r  t h a n  on what we might e x p e c t  i t  t o  
be on t h e  b a s i s  o f  some g e n e r a l  mathemat ica l  f u n c t i o n .  The model is  a c t u a l l y  q u i t e  
clumsy i n  t h a t  t h e  mathemat ica l  f o r m u l a t i o n  o f  it is s o  l e n g t h y  and i t  does  n o t  seem 
v e r y  n a t u r a l .  We would expec t  t h a t  i n t e l l i g i b i l i t y  would c o n s i s t e n t l y  i n c r e a s e  a s  
l e x i c a l  s i m i l a r i t y  i n c r e a s e s ,  n o t  f l u c t u a t e  up and down as t h e  model i n  F i g u r e  5.11 
does  a t  t h e  lower end o f  t h e  graph.  

One way t o  approximate a n o n l i n e a r  f u n c t i o n  is t o  u s e  d i f f e r e n t  l i n e a r  
f u n c t i o n s  t o  d e s c r i b e  d i f f e r e n t  p o r t i o n s  o f  t h e  curve .  I n  F i g u r e  5.12 t h e  
i n t e l l i g i b i l i t y  cu rve  is approximated by two s t r a i g h t  l i n e s .  I n s p e c t i o n  o f  t h e  
t r e n d  l i n e  shows t h a t  above 60% s i m i l a r i t y ,  i n t e l l i g i b i l i t y  s t e a d i l y  r i s e s .  Below 
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F i g u r z  5 . 1 1  S t e p  f u n c t i o n  

I n t  = 1 8 . 0 ,  i f  35 < Lex 5 40 
= 19 .8 ,  i f  40 < Lex 5 45 
= 11 .4 ,  i f  45 < Lex < 50 
= 26.0 ,  i f  50 < Lex 5 5 5  
= 20.0 ,  i f  5 5  < Lex 5 60 
= 31.5,  i f  60 < Lex 5 6 5  
= 44.6,  i f  6 5  ,< Lex 5 70 
= 49.1,  i f  70 < Lex 5 7 5  
= 50.3,  i f  7 5  < Lex < 80 
= 65 .0 ,  i f  8 0  < Lex 5 8 5  
= 81.3 ,  i f  8 5  < Lex < 90 
= 88.0 ,  i f  9 0  < Lex Z 9 5  
= 1 0 0 ,  i f  9 5  < Lex 5 100 

SEE = 1 1 . 3  



Figure 5.12 Polygonal model 
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60% t h e  i n t e l l i g i b i l i t y  f l u c t u a t e s  and shows no s t e a d y  t r e n d .  A l i n e a r  r e g r e s s i o n  
a n a l y s i s  was performed on t h e s e  two h a l v e s  o f  t h e  d a t a  t o  f i n d  t h e  l i n e s  which b e s t  
f i t  each.  The r e s u l t i n g  f u n c t i o n  i s  c a l l e d  a  polygonal  f u n c t i o n  and t h e  v a l u e  o f  i t  
is t h e  maximum o f  t h e  v a l u e s  p r e d i c t e d  from t h e  two l i n e a r  f u n c t i o n s .  Note t h a t  t h e  
polygonal model never  p r e d i c t s  t h e  absence o f  i n t e l l i g i b i l i t y  ( a l t h o u g h  i t  cou ld  be  
c o n s t r a i n e d  t o  do s o  wi thou t  any s i g n i f i c a n t  l o s s  i n  a c c u r a c y ) ;  even when t h e r e  is 
no s i m i l a r i t y ,  t h i s  models p r e d i c t s  6% unders tand ing .  The s i m p l i f i e d  l i n e a r  model 
i n  F igure  5.8 i s  a l s o  polygonal  when we i n t e r p r e t  i t  as p r e d i c t i n g  0% 
i n t e l l i g i b i l i t y  when s i m i l a r i t y  is 40% o r  l e s s .  

I n  F igure  5.13,  a  p a r a b o l i c  model is f i t t e d  t o  t h e  d a t a .  Note t h a t  it t o o  
never  p r e d i c t s  t h e  absence o f  i n t e l l i g i b i l i t y .  To c o r r e c t  t h i s  f l a w  i n  t h e  model,  
t h e  pa rabo la  can be  c o n s t r a i n e d  t o  r e a c h  t h e  z e r o  l e v e l  o f  i n t e l l i g i b i l i t y .  T h i s  i s  
done i n  F igure  5.14 by c o n s t r a i n i n g  t h e  formula  f o r  t h e  p a r a b o l a  such  t h a t  t h e  
i n t e l l i g i b i l i t y  c o o r d i n a t e  o f  t h e  minimum p o i n t  o f  t h e  c u r v e  is z e r o .  

I n  F i g u r e s  5.15 and 5.16 two e x p o n e n t i a l  f u n c t i o n s  a r e  p l o t t e d .  The f i r s t  is 
t h e  b a s i c  e x p o n e n t i a l  f u n c t i o n .  Note t h a t  i t  never  r e a c h e s  ze ro .  F i g u r e  5.16 p l o t s  
a  modified e x p o n e n t i a l  f u n c t i o n  which i n c o r p o r a t e s  a n  a d d i t i v e  c o n s t a n t  t o  b r i n g  t h e  
curve  below t h e  z e r o  i n t e l l i g i b i l i t y  a x i s .  

The f i n a l  model i s  c a l l e d  a  l o g i s i t i c ,  o r  S-curve, model. It is  p l o t t e d  i n  
F i g u r e  5.17. The l o g i s t i c  model i s  unique among a l l  o f  t h e  models cons ide red  h e r e  
i n  t h a t  i t  p l a c e s  an  upper l i m i t  on t h e  v a l u e  of i n t e l l i g i b i l i t y  and p r e d i c t s  t h a t  
a s  t h e  upper l i m i t  is  neared ,  i n c r e a s e s  i n  s i m i l a r i t y  have l e s s  and l e s s  e f f e c t  on 
i n t e l l i g i b i l i t y .  Whereas i n  a l l  t h e  o t h e r  models,  i n t e l l i g i b i l i t y  i n c r e a s e s  a t  a  
c o n s t a n t  o r  a  growing r a t e  a s  s i m i l a r i t y  i n c r e a s e s ,  i n  t h e  l o g i s t i c  model t h e  r a t e  
of change s lows down and l e v e l s  o f f  a s  i n t e l l i g i b i l i t y  r e a c h e s  i ts  l i m i t  o f  1002. 
Th i s  is i n  l i n e  w i t h  a  t h e o r e t i c a l  e x p e c t a t i o n ,  namely t h e  r o l e  o f  redundancy i n  
d i a l e c t  i n t e l l i g i b i l i t y .  Because o f  t h e  redundancy i n  l anguage ,  l i s t e n e r s  a r e  a b l e  
t o  f i l l  i n  some o f  t h e  i t e m s  t h e y  h e a r  t h a t  a r e  n o t  f a m i l i a r  t o  them. I would 
expec t  t h a t  i n  t h e  range  o f  70% t o  90% s i m i l a r i t y ,  t h e  redundancy s t r a t e g y  i s  used 
wi th  t h e  g r e a t e s t  b e n e f i t .  I n  t h i s  r a n g e ,  anincreaseinsimilaritycouldbe 
expected t o  g i v e  a  s u b s t a n t i a l  i n c r e a s e  i n  i n t e l l i g i b i l i t y ,  n o t  o n l y  because  t h a t  
much more is s i m i l a r  b u t  because t h a t  much more can be  used a s  a  b a s e  from which t o  
f i l l  i n  t h a t  which is n o t  f a m i l i a r .  Above 90% s i m i l a r i t y ,  most e v e r y t h i n g  would be 
understood s o  t h a t  i n c r e a s i n g  t h e  s i m i l a r i t y  would o n l y  s l i g h t l y  i n c r e a s e  t h e  
i n t e l l i g i b i l i t y .  

O f  a l l  t h e  models exp lo red ,  t h e  l o g i s t i c  seems t h e  most t h e o r e t i c a l l y  
s a t i s f y i n g .  However, t h e  c u r r e n t  d a t a  d o  n o t  g i v e  s t r o n g  ev idence  t h a t  t h e  
r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  and l e x i c a l  s i m i l a r i t y  i s  a  l o g i s t i c  one.  One 
problem is t h e  degree  o f  s c a t t e r  i n  t h e  d a t a  which h a s  a l r e a d y  been mentioned.  
Another f a c t o r  is t h a t  t h e  formula used r e p r e s e n t s  a  symmetric c u r v e  a l though  t h e  
r e l a t i o n s h i p  may n o t  a c t u a l l y  be. The curve  is symmetric around t h e  f l e x i o n  p o i n t  
( 7 2 % ) .  Th i s  e x p l a i n s  why 100% s i m i l a r i t y  does  n o t  p r e d i c t  100% i n t e l l i g i b i l i t y  i n  
F igure  5.17. The many d a t a  p o i n t s  around 50% s i m i l a r i t y  p u l l  up t h e  c u r v e  a t  t h e  
low end,  which h a s  t h e  e f f e c t  o f  p u l l i n g  i t  down a t  t h e  h i g h  end. T h i s  shor tcoming 
might be overcome by proposing a  model which was n o t  symmetric. T h i s  c o u l d  be 
t h e o r e t i c a l l y  j u s t i f i e d  by demonstra t ing t h a t  d i f f e r e n t  unders tand ing  p r o c e s s e s  a r e  
a t  work a t  d i f f e r e n t  ends  o f  t h e  i n t e l l i g i b i l i t y  s c a l e .  
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F i g u r e  5 . 1 4  C o n s t r a i n e d  p a r a b o l i c  model 
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F i g u r e  5 . 1 6  M o d i f i e d  e x p o n e n t i a l  model  
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CHAPTER 6  

EXPLAINING C O M M U N I C A T ~ N  : SOCIAL FACTORS 

I n  Sec t i on  5.2.5 we saw t h a t  l e x i c a l  s i m i l a r i t y  a l o n e  e x p l a i n s  70% o f  t h e  
v a r i a t i o n  i n  a d j u s t e d  i n t e l l i g i b i l i t y .  When presumed nonsymmetric s o c i a l  f a c t o r s  
were added t o  t h e  model, 84% o f  t h e  v a r i a t i o n  is expla ined .  That  is, nonsymmetric 
s o c i a l  f a c t o r s  e x p l a i n  n e a r l y  h a l f  o f  t h e  p r ev ious ly  unexplained v a r i a t i o n .  If 
s o c i a l  r e l a t i o n s  had a c t u a l l y  been measured, t h e n  symmetric s o c i a l  r e l a t i o n s  would 
ha;e been inc luded  i n  t h e  model, and even more o f  t h e  v a r i a t i o n  i n  i n t e l l i g i b i l i t y  
might have been exp la ined .  I n  t h i s  c h a p t e r ,  t h i s  is  done. The r e s u l t s  o f  an  
emp i r i c a l  s t udy  o f  communication on San t a  Cruz I s l a n d  show t h a t  s o c i a l  f a c t o r s  
account  f o r  most of t h e  unexplained v a r i a t i o n  which remains  a f t e r  l e x i c a l  s i m i l a r i t y  
i s  c o n t r o l l e d  f o r .  

I n  S e c t i o n  6.1 s o c i a l  r e l a t i o n s  a r e  def ined  and enumerated, e s p e c i a l l y  wi th  
r e f e r e n c e  t o  t h e i r  f unc t i on  w i t h i n  d i a l e c t  systems. I n  S e c t i o n  6 .2  a  mathematical  
model f o r  exp l a in ing  communication i s  developed; i t  i n c l u d e s  bo th  l i n g u i s t i c  
s i m i l a r i t y  and s o c i a l  r e l a t i o n s .  I n  S e c t i o n  6.3 t h e  g e n e r a l  model is  t e s t e d  
e m p i r i c a l l y  w i th  d a t a  from Santa  Cruz I s l a n d ,  Solomon I s l a n d s .  The r e s u l t s  show 
t h a t  p r e d i c t i o n s  o f  i n t e l l i g i b i l i t y  made by t h e  f i n a l  model a r e  c o r r e c t  95% of t h e  
t ime  . 

6.1 The c h a r a c t e r i s t i c s  o f  a d i a l e c t  system 

A key t o  unders tanding communication p a t t e r n s  is t o  view t h e  d i a l e c t s  involved 
a s  comprising a system, more s p e c i f i c a l l y ,  a  -3vstem. A d i a l e c t  system has  
f o u r  d e f i n i n g  c h a r a c t e r i s t i c s :  ( 1 )  it  is a &  o f  d i a l e c t s ,  (2) t h e  d i a l e c t s  a r e  
l i n k e d  by r e l a t i o n s  o f  a t e r e ,  (3) t h e  r e l a t i o n s  between p a i r s  o f  d i a l e c t s  a r e  
def ined  by t h e m e r d - e n a  o f  a l l  d i a l e c t s ,  and ( 4 )  common dependence on a  
cen t=  accounts  f o r  g e n e r a l  p a t t e r n s  o f  communication. Each o f  t h e s e  fou r  
c h a r a c t e r i s t i c s  is now d iscussed  i n  t u r n .  

6.1.1 A s e t  o f  d i a l e c t s  

F i r s t  o f  a l l ,  a d i a l e c t  system c o n s i s t s  of a s e t  o f  d i a l e c t s .  When cons ide r i ng  
l i n g u i s t i c  r e l a t i o n s  we concen t ra ted  on d i a l e c t s  as v a r i e t i e s  o f  speech.  Now i n  
cons ider ing  s o c i a l  r e l a t i o n s  our  p e r s p e c t i v e  t u r n s  t o  d i a l e c t s  as t h e  g roups  o f  
people who s h a r e  t h o s e  speech v a r i e t i e s .  

Michael Ha l l i day ,  i n  d e f i n i n g  grammatical  systems,  is  more p r e c i s e  about  o f  
i t ems  which comprise a  system. He s t a t e s  t h a t  it must c o n t a i n  a f i n i t e  number o f  
members and t h a t  each member is  e x c l u s i v e  o f  ( t h a t  i s ,  d i f f e r e n t  from) a l l  o t h e r s  
(Ha l l i day  1961:247). Such is  t r u e  o f  d i a l e c t  systems a l s o  where t h e  d i a l e c t  groups 
a r e  t h e  minimal members o f  t h e  system. 

The system must a l s o  be c losed .  That is ,  we must assume t h a t  t h e r e  a r e  no 
speech communities o u t s i d e  t h e  system which a f f e c t  p a t t e r n s  o f  communication w i th in  



t h e  system. I n  t h e  r e a l  world ,  t h i s  is  seldom t r u e  i n  a  s t r i c t  s e n s e ,  excep t  
perhaps i n  t h e  c a s e  o f  a  d i a l e c t  system conf ined  t o  a n  i s o l a t e d  i s l a n d .  However, 
one can  g e n e r a l l y  s a f e l y  assume t h a t  t h e  e f f e c t s  o f  o u t s i d e  speech communities a r e  
n e g l i g i b l e  when compared t o  t h e  e f f e c t s  o f  i n s i d e  groups .  When a  model is 
e m p i r i c a l l y  t e s t e d ,  i n f l u e n c e  from o u t s i d e  t h e  d i a l e c t  sys tem w i l l  show up a s  
unexplained v a r i a t i o n .  If t h e  amount o f  unexplained v a r i a t i o n  is  n e g l i g i b l e ,  t h e  
assumption o f  c l o s u r e  is  j u s t i f i e d ;  i f  i t  is  n o t ,  t h e  assumption may have t o  be 
reexamined. 

6.1.2 Linked by i n t e r a c t i o n  

A second c h a r a c t e r i s t i c  o f  a  d i a l e c t  sys tem is t h a t  t h e  d i a l e c t s  a r e  l i n k e d  by 
r e l a t i o n s  o f  i n t e r a c t i o n .  These l i n k s  a r e  s o c i a l ,  economic, geograph ic ,  p o l i t i c a l ,  
and i d e o l o g i c a l  i n  n a t u r e .  However, t h e y  a r e  u l t i m a t e l y  r e a l i z e d  as communication 
between i n d i v i d u a l s  i n  speech communities. A l l  t h e s e  d i f f e r e n t  t y p e s  o f  l i n k s  a r e  
what I have t h u s  f a r  lumped t o g e t h e r  a s  " s o c i a l  f a c t o r s w .  I n  t h i s  s e c t i o n  d i f f e r e n t  
f a c e t s  o f  i n t e r a c t i o n  a r e  exp lored  under t h r e e  main headings:  c h a n n e l s  of 
i n t e r a c t i o n ,  p a t t e r n s  of  i n t e r a c t i o n ,  and measuring i n t e r a c t i o n  and c o n t a c t .  

6.1.2.1 Channels o f  i n t e r a c t i o n  

. By channe l s  o f  i n t e r a c t i o n  I r e f e r  t o  t h e  c h a n n e l s  through which i n t e r a c t i o n  
o c c u r s .  I c o n c e n t r a t e  on t h e  c a u s e s  o f  i n t e r a c t i o n  and c l a s s i f y  i n t e r a c t i o n  a s  
mot ivated by geography, demography, community f a c i l i t i e s ,  o r  a s s o c i a t i o n s .  

Geography is a channe l  o f  i n t e r a c t i o n ,  p r i m a r i l y  because  i t  governs  t h e  e a s e  of 
t r a v e l  between speech communities. One a s p e c t  o f  geography is  proximity .  The 
n e a r e r  two communities a r e ,  t h e  more l i k e l y  t h e y  a r e  t o  i n t e r a c t .  T h i s  i n c l u d e s  t h e  
l i k e l i h o o d  o f  both  planned i n t e r a c t i o n  and chance i n t e r a c t i o n .  Planned i n t e r a c t i o n  
o c c u r s  when a  journey is made w i t h  t h e  expressed  i n t e n t  o f  i n t e r a c t i n g  wi th  members 
o f  a n o t h e r  speech community. Chance i n t e r a c t i o n  t a k e s  p l a c e  when a meet ing i s  
unplanned but o c c u r s  because members o f  a t  l e a s t  one o f  t h e  communities a r e  
t r a v e l i n g .  

Other a s p e c t s  o f  t h e  geographic  f a c t o r  a r e  t e r r a i n  and r o u t e s  o f  t r a v e l .  
Mountain r a n g e s ,  r a p i d  r i v e r s ,  and swamps may be  b a r r i e r s  t o  i n t e r a c t i o n .  
Conversely r o a d s ,  nav igab le  r i v e r s ,  o r  a  c o a s t  l i n e  may boos t  t r a v e l  and 
i n t e r a c t i o n .  

Demography, p a r t i c u l a r l y  t h e  d e n s i t y  and d i s t r i b u t i o n  o f  p o p u l a t i o n ,  a l s o  
c o n t r i b u t e s  t o  i n t e r a c t i o n .  The h i g h e r  t h e  popula t ion  o f  a  d i a l e c t ,  t h e  g r e a t e r  t h e  
l i k e l i h o o d  o f  e i t h e r  planned o r  chance i n t e r a c t i o n  i n v o l v i n g  i t .  Not o n l y  t h e  
p o p u l a t i o n ,  b u t  a l s o  t h e  d e n s i t y  o f  popula t ion  i n  t h e  su r rounding  r e g i o n  can  
encourage i n t e r a c t i o n .  That  i s ,  if a s m a l l  speech community had a l a r g e  ne ighbor ,  
i t  would be more l i k e l y  t o  a t t r a c t  i n t e r a c t i o n  from more d i s t a n t  speech communities 
t h a n  i f  i t  had no neighbor  a t  a l l .  

Community f a c i l i t i e s ,  which i n c l u d e  f o r  i n s t a n c e  s t o r e s  and churches ,  a r e  f o c a l  
p o i n t s  o f  a c t i v i t y  where i n t e r a c t i o n  t a k e s  p l a c e .  These f a c i l i t i e s  a t t r a c t  people  
from o t h e r  communities who come t o  p a r t a k e  o f  t h e  goods and s e r v i c e s  which t h e  
f a c i l i t y  o f f e r s .  The r e s u l t  is  i n t e r a c t i o n  between members o f  t h e  h o s t  community 
and t h e  v i s i t o r s ,  a s  w e l l  as between v i s i t o r s  who might come from d i f f e r e n t  
d i a l e c t s .  These community f a c i l i t i e s  a r e  g e n e r a l l y  q u i t e  v i s i b l e ;  t h e y  a r e  u s u a l l y  



located i n  a  bui ld ing  o r  some other  man made s t r u c t u r e .  Because they a r e  so  
v i s i b l e ,  they g ive  easy but  good c lues  t o  p a t t e r n s  of communication f o r  the  f i e l d  
inves t iga to r .  

In  most developing coun t r i e s  of t h e  world it is poss ib le  t o  d i s t i n g u i s h  two 
l e v e l s  of  c u l t u r e  (Combs 1977). One i s  the  t r a d i t i o n a l  c u l t u r e  a s  prac t iced  by the  
indigenous inhab i t an t s  of t h e  land. The o the r  i s  a  dominant na t iona l  c u l t u r e  which 
is o f t en  co lon ia l  and European i n  i ts  o r ig in .  Some of t h e  community f a c i l i t i e s  
might be pa r t  of t h e  t r a d i t i o n a l  c u l t u r e ,  f o r  ins tance ,  a  r e l i g i o u s  c u l t  house, a  
t r a d i t i o n a l  marketplace, o r  t h e  residence of a  p o l i t i c a l  l eade r .  However, i n  
today's  world, most community f a c i l i t i e s  seem t o  be p a r t  of t h e  na t iona l  c u l t u r e .  
(The i n s t i t u t i o n s  of the  t r a d i t i o n a l  c u l t u r e  appear t o  be more commonly r e a l i z e d  i n  
t h e  networks of a s soc ia t ions  considered next ,  than i n  s p e c i f i c  f o c a l  poin ts  of 
a c t i v i t y . )  

The community f a c i l i t i e s  of t h e  dominant na t iona l  c u l t u r e  may a f f e c t  any aspect  
of  l i f e .  In  t h e  case of a  s t o r e  o r  an indus t ry ,  t h e  focus of  i n t e r a c t i o n  i s  
economic. I n  the  case of a  church, i t  is  r e l i g i o u s  and s o c i a l .  I n  t h e  case  of  an 
adminis t ra t ive  headquarters o r  po l i ce  s t a t i o n ,  i t  has t o  do w i t h  p o l i t i c s ,  
government, o r  law and order .  In  the  case  of schools ,  t h e  focus is  on education and 
s o c i a l i z a t i o n .  I n  t h e  case  of a  h o s p i t a l  o r  c l i n i c ,  i t  is s ickness  and hea l th .  I n  
t h e  case  of a  road,  an a i r s t r i p ,  o r  a  harbor,  t r anspor t a t ion  i s  t h e  focus. A l l  of 
these  f a c i l i t i e s  can be t h e  s i t e  f o r  s i g n i f i c a n t  con tac t  between peoples o f  
d i f f e r e n t  d i a l e c t s ,  and thus  t h e  loca t ion  of each and t h e  d i a l e c t s  served by each 
a r e  important f o r  explaining i n t e r a c t i o n .  

Associations between d i a l e c t s  can be a s  important a  channel of i n t e r a c t i o n  a s  
community f a c i l i t i e s ,  though they a r e  genera l ly  l e s s  v i s i b l e  and thus  more d i f f i c u l t  
f o r  t h e  outs ide  inves t iga to r  t o  observe. Some c u l t u r a l  i n s t i t u t i o n s  r e a l i z e  
themselves i n  foca l  loca t ions  where goods and se rv ices  a r e  obtained;  o t h e r s  a r e  
r e a l i z e d  i n  networks of a s soc ia t ions  o r  a l l i a n c e s  which l i n k  d i a l e c t  groups 
together .  On t h e  s o c i a l  s i d e ,  marriage is one such source of  i n t e r a c t i o n .  When 
marriages occur between speakers  of  d i f f e r e n t  d i a l e c t s  t h e r e  a r e  a t  l e a s t  two 
re levant  e f f e c t s :  ( 1 )  t h e  ch i ld ren  from t h a t  marriage usual ly  grow up i n  contac t  
with both d i a l e c t s ,  and ( 2 )  the  marriage may bind not only t h e  two indiv iduals ,  but  
a l s o  t h e i r  whole f ami l i e s  o r  l ineages .  The r e s u l t  is a  channel of i n t e r a c t i o n  
between the  groups a s  v i s i t s  between v i l l a g e s  a r e  made. Adoption a l l i a n c e s  can have 
s imi la r  e f f e c t s  i n  some s o c i e t i e s .  

On t h e  economic s i d e ,  t r a d i t i o n a l  t r ad ing  a l l i a n c e s  can be a  source of 
in t e rac t ion .  Even if the  t r ad ing  occurs  inf requent ly ,  it can be important because 
i t  is a  source of  regular  i n t e r a c t i o n .  Perhaps the  bes t  documented example of 
t r ad ing  a l l i a n c e s  is  t h e  v a s t  Kula r i n g  o f f  the  eas t e rn  t i p  o f  Papua New Guinea 
(Malinowski 1922). This  t rading  r i n g  connected many d i s t a n t  i s l a n d s  a s  well a s  a  
few spo t s  on t h e  mainland. Although the  t r ad ing  occurred only once yea r ly ,  it had a  
profound e f f e c t  on those involved and re su l t ed  i n  l i f e - long  par tnerships  between men 
of d i f f e r e n t  i s l a n d s  and d i f f e r e n t  languages. 

Kenneth McElhanon (1970) has discussed t h e  r e l a t i o n  of  t r a d e  rou tes  and 
l i n g u i s t i c  i n t e r a c t i o n  i n  the  Huon Peninsula of Papua New Guinea. That whole a rea  
i s  character ized by extremely rugged t e r r a i n .  As a  r e s u l t ,  t r a d e  rou tes  a r e  w e l l  
defined and confined t o  c e r t a i n  mountain passes.  I n  explaining the  occurrence of  
borrowings i n  l e x i c a l  cognate percentages, he suggests  t h a t  t h e  borrowing occurs 
along t h e  t r ade  routes  (1970:216). This i s  evidence f o r  l i n g u i s t i c  i n t e r a c t i o n  
along t h e  l i n e s  of t rading  a l l i a n c e s .  



Two o t h e r  a s p e c t s  o f  c u l t u r a l  i n t e r a c t i o n  a r e  r e l i g i o u s  and p o l i t i c a l .  On t h e  
r e l i g i o u s  s i d e ,  d i f f e r e n t  d i a l e c t  groups  may i n t e r a c t  i n  r e l i g i o u s  ceremonies  and 
r i t u a l s .  I n  Melanesia ,  a l l  n i g h t  dances  a r e  common ( & g g  i n  New Guinea P i d g i n ,  
a i n  Solomon I s l a n d s  P i d g i n ) .  These dances  have t h e i r  r o o t s  i n  t h e  b e l i e f  and 
r i t u a l  systems of t h e  t r a d i t i o n a l  c u l t u r e ;  however, a s  i s l a n d e r s  adop t  C h r i s t i a n i t y  
t h e s e  g a t h e r i n g s  a r e  beginning t o  t a k e  on a more p u r e l y  s o c i a l  f u n c t i o n .  The dances  
a r e  occas ions  f o r  i n t e r a c t i o n  between speech communities. T y p i c a l l y  t h e  h o s t  
v i l l a g e  i n v i t e s  numbers o f  su r rounding  v i l l a g e s  ( o f t e n  from d i f f e r e n t  d i a l e c t s )  t o  
j o i n  i n  t h e  dance ,  a s  w e l l  a s  i n  t h e  g i v i n g  o r  exchanging o f  v a s t  q u a n t i t i e s  o f  food 
o r  v a l u a b l e s  which may occur  a t  t h e  same t ime. On t h e  p o l i t i c a l  s i d e ,  v i l l a g e  
defense  a l l i a n c e s  may s p a n  d i f f e r e n t  d i a l e c t s .  Prominent l e a d e r s  may have 
j u r i s d i c t i o n  o v e r  more t h a n  t h e i r  own speech community. 

A l l  o f  t h e  above f a c t o r s ,  geography, demography, community f a c i l i t i e s ,  and 
a s s o c i a t i o n s ,  c a u s e  i n t e r a c t i o n  between speech groups .  I n  S e c t i o n  6.1.2.3 some 
methods by which t h e s e  c a n  b e  measured a r e  b r i e f l y  d i s c u s s e d .  

6.1.2.2 P a t t e r n s  o f  i n t e r a c t i o n  

I n  o r d e r  t o  e x p l a i n  d i a l e c t  i n t e l l i g i b i l i t y ,  i t  is n e c e s s a r y  t o  d i s t i n g u i s h  
between i n t e r a c t i o n  and c o n t a c t .  To s a y  t h a t  s p e a k e r s  o f  d i a l e c t  A have f r e q u e n t  
i n t e r a c t i o n  w i t h  s p e a k e r s  o f  d i a l e c t  B ,  s u g g e s t s  n o t h i n g  o f  how w e l l  A might 
unders tand B ' s  d i a l e c t .  When they  i n t e r a c t ,  t h e y  might u s e  o n l y  A ' s  d i a l e c t  o r  t h e y  
might u s e  o n l y  a t h i r d  language,  s o  t h a t  A never  h e a r s  B ' s  d i a l e c t .  T h i s  i s  where 
c o n t a c t  comes i n t o  t h e  p i c t u r e .  I n  t h i s  h y p o t h e t i c a l  c a s e ,  we would s a y  t h a t  A h a s  
f r e q u e n t  i n t e r a c t i o n  wi th  B ,  b u t  h a s  no c o n t a c t  w i t h  B t s  d i a l e c t .  

I d e f i n e  u t e r a u  t o  be a  r e c i p r o c a l ,  two-way phenomenon. That  is, it t a k e s  
p l a c e  i n  two d i r e c t i o n s  a t  once and i n  bo th  d i r e c t i o n s  i t  h a s  t h e  same i n t e n s i t y ;  A 
h a s  a s  much i n t e r a c t i o n  w i t h  B a s  B h a s  w i t h  A .  It makes no r e f e r e n c e  t o  who does  
t h e  t a l k i n g  and it makes no r e f e r e n c e  t o  what v a r i e t i e s  of  speech a r e  used.  On t h e  
o t h e r  hand, I r e s t r i c t  t h e  meaning o f  $ o n t a c t  t o  r e f e r  t o  a  n o n r e c i p r o c a l ,  one-way 
phenomenon d e f i n e d  s p e c i f i c a l l y  i n  t e rms  o f  t h e  v a r i e t y  of  speech used.  By s a y i n g  
t h a t  A h a s  c o n t a c t  w i t h  B, I mean s p e c i f i c a l l y  t h a t  A h a s  c o n t a c t  w i t h  B ' s  v a r i e t y  
o f  speech ,  o r  d i a l e c t .  The r e l a t i o n s h i p  is n o n r e c i p r o c a l  and one-way because  
knowing how much c o n t a c t  A h a s  w i t h  B ' s  d i a l e c t  t e l l s  u s  no th ing  o f  how much c o n t a c t  
B h a s  wi th  A ' s  d i a l e c t .  It is  t h e r e f o r e  A ' s  c o n t a c t  wi th  B 1 s  d i a l e c t ,  n o t  t h e  
i n t e r a c t i o n  between them, which e x p l a i n s  A ' s  i n t e l l i g i b i l i t y  o f  B .  

On t h e  b a s i s  o f  t h e  c o n t a c t  r e l a t i o n s  involved i n  i n t e r a c t i o n ,  I propose a  
c l a s s i f i c a t i o n  o f  p a t t e r n s  o f  i n t e r a c t i o n  i n t o  f o u r  t y p e s :  ( 1 )  ba lanced ,  
( 2 )  imbalanced, (3) r i v a l ,  o r  ( 4 )  d i s t a n t .  A balanced i n t e r a c t i o n  is  d e f i n e d  a s  one 
i n  which t h e  speech v a r i e t i e s  of bo th  p a r t i c i p a n t s  a r e  used t o  a n  e q u a l  e x t e n t .  
That i s ,  when person A speaks ,  h e  u s e s  h i s  own d i a l e c t ;  when B s p e a k s ,  h e  u s e s  h i s  
own d i a l e c t ;  o r  t h e y  bo th  cou ld  swap o f f  u s i n g  each  o t h e r ' s  d i a l e c t .  For  p r e d i c t i n g  
communication between d i a l e c t s ,  i t  is more u s e f u l  t o  c l a s s i f y  p a t t e r n s  of 
i n t e r a c t i o n  w i t h  r e g a r d  t o  t h e  whole p a t t e r n  of  i n t e r a c t i o n  between two d i a l e c t s  
r a t h e r  t h a n  i n  i s o l a t e d  c o n v e r s a t i o n s .  Defined over  a  p a i r  o f  d i a l e c t s ,  balanced 
i n t e r a c t i o n  would mean t h a t  on average b o t h  speech v a r i e t i e s  a r e  used t o  an equa l  
e x t e n t .  It cou ld  b e  t h a t  when s p e a k e r s  of A and B meet i n  t h e  v i l l a g e  o f  A ,  both 
speaker  and h e a r e r  u s e  t h e  d i a l e c t  o f  A. But a  balanced i n t e r a c t i o n  would a l s o  
imply t h a t  i f  t h e s e  same s p e a k e r s  were i n  v i l l a g e  B, bo th  speaker  and h e a r e r  would 
u s e  B ' s  d i a l e c t .  



Skipp ing  t o  t h e  f o u r t h  t y p e  o f  i n t e r a c t i o n ,  d i s t a n t  i n t e r a c t i o n ,  i t  is a l s o  
s t r a i g h t f o r w a r d  and needs  l i t t l e  comment. I n  s u c h  a  t y p e  o f  i n t e r a c t i o n ,  t h e  
p a r t i c i p a n t s  have had s o  l i t t l e  i n t e r a c t i o n  (p robab ly  due t o  geograph ic  and 
l i n g u i s t i c  s e p a r a t i o n )  t h a t  t h e y  a r e  n o t  a b l e  t o  u s e  e i t h e r  o f  t h e i r  own d i a l e c t s .  
I n s t e a d ,  t h e y  must u s e  a  common language such a s  a t r a d e  language o r  t h e  n a t i o n a l  
language.  

The second t y p e  o f  i n t e r a c t i o n ,  imbalanced i n t e r a c t i o n ,  is  one i n  which c o n t a c t  
between t h e  two d i a l e c t s  is g r e a t e r  i n  one d i r e c t i o n  t h a n  i n  t h e  o t h e r .  T h i s  
p a t t e r n  o f  i n t e r a c t i o n  is e s p e c i a l l y  impor tan t  t o  t h e  language p lanner  because it 
commonly r e s u l t s  i n  n o n r e c i p r o c a l  i n t e l l i g i b i l i t y  and p o i n t s  t o  c e n t e r s  i n  p a t t e r n s  
o f  communication. Using t h e  example o f  s p e a k e r s  from d i a l e c t s  A and B, i n t e r a c t i o n  
would be imbalanced i f  both  p a r t i c i p a n t s  g e n e r a l l y  spoke A ' s  d i a l e c t  when convers ing  
w i t h  one a n o t h e r ,  o r  i f  both  g e n e r a l l y  spoke B's d i a l e c t .  

The e x p l a n a t i o n  o f  imbalanced i n t e r a c t i o n  can be found i n  t h e  c a u s e s  o f  
i n t e r a c t i o n  d i s c u s s e d  i n  t h e  p rev ious  s e c t i o n .  The imbalance cou ld  be due t o  t h e  
c e n t r a l  geograph ic  l o c a t i o n  o f  one d i a l e c t  a s  opposed t o  t h e  remote l o c a t i o n  o f  t h e  
o t h e r .  It cou ld  be  due t o  t h e  l a r g e  p o p u l a t i o n  o f  one d i a l e c t  as opposed t o  t h e  
small popula t ion  o f  t h e  o t h e r .  It c o u l d  be due t o  t h e  a v a i l a b i l i t y  o f  goods  and 
s e r v i c e s  a t  t h e  community f a c i l i t i e s  l o c a t e d  i n  one d i a l e c t  and t h e i r  absence i n  t h e  
o t h e r .  It cou ld  be due t o  t h e  widespread m a r r i a g e ,  t r a d i n g ,  o r  d e f e n s e  a l l i a n c e s  o f  
one d i a l e c t  and t h e  l i m i t e d  a l l i a n c e s  o f  t h e  o t h e r .  A l l  o f  t h e s e  r e l a t i o n s  s u g g e s t  
a n  imbalance,  w i t h  t h e  r e s u l t  t h a t  i n  each  c a s e ,  t h e  movement o f  peop le  w i l l  be  
g r e a t e r  i n  t h e  d i r e c t i o n  o f  t h e  f i r s t  d i a l e c t  t h a n  i n  t h a t  o f  t h e  second. When t h e  
movement of people  is  imbalanced, t h e n  we can  a l s o  e x p e c t  t h a t  t h e  e f f e c t s  o f  
d i a l e c t  c o n t a c t  and l e a r n i n g  w i l l  be imbalanced. The g roup  which p u t s  more e f f o r t  
i n t o  m o b i l i t y  is l i k e l y  t o  p u t  more e f f o r t  i n t o  d i a l e c t  l e a r n i n g .  The group which 
is  more s t a t i c ,  i s  more l i k e l y  t o  be l e s s  accomodating l i n g u i s t i c a l l y .  

The term " p r e s t i g e "  h a s  been used by o t h e r  i n v e s t i g a t o r s  t o  l a b e l  imbalancaed 
r e l a t i o n s h i p s .  However, I f e e l  t h a t  t h e  term is n o t  a d e q u a t e  because  it is  n o t  
g e n e r a l  enough: a p r e s t i g e  r e l a t i o n  i s  o n l y  a  s p e c i a l  c a s e  o f  a n  imbalanced 
r e l a t i o n .  The u s e  o f  t h e  term " p r e s t i g e u  d a t e s  back a t  l e a s t  t o  Leonard Bloomfield.  
I n  d i s c u s s i n g  t h e  s o c i a l  c o n d i t i o n s  which f o s t e r  language borrowing, h e  sugges ted  
t h a t  t h e r e  a r e  two main f a c t o r s ,  I t the  d e n s i t y  o f  communication and t h e  r e l a t i v e  
p r e s t i g e  o f  d i f f e r e n t  s o c i a l  groupsll (1933:345). Char les  Hocket t ,  i n  h i s  t ex tbook  
on g e n e r a l  l i n g u i s t i c s ,  d e v o t e s  a  s e c t i o n  o f  t h e  c h a p t e r  on t h e  c o n d i t i o n s  f o r  
borrowing t o  t h e  i d e a  o f  p r e s t i g e .  He s a y s  t h a t  t h e  speaker  must have some mot ive  
f o r  borrowing and t h a t  two mot ives  s t a n d  o u t  as t h e  most i m p o r t a n t ,  t h e  p r e s t i g e  
mot ive  and t h e  need f i l l i n g  motive (1958:404). Although t h e s e  a u t h o r s  were speak ing  
o f  p r e s t i g e  as a motive f o r  language borrowing, t h e  term h a s  become widespread and 
found i ts  way i n t o  t h e  l i t e r a t u r e  on d i a l e c t  i n t e l l i g i b i l i t y .  For  i n s t a n c e ,  
Ladefoged, G l i c k ,  and C r i p e r  (1972:77) s t a t e  t h a t  " t h e  pe rcen tage  o f  words i n  common 
a l l o w s  u s  t o  p r e d i c t  t h e  degree  of comprehension, excep t  when q u e s t i o n s  o f  p r e s t i g e  
a r e  involved.  " However, t h e  word " p r e s t i g e "  c a r r i e s  wi th  it c o n n o t a t i o n s  o f  
"esteemn and "admirat ion" .  For t h i s  r e a s o n ,  t h e  term is n o t  r e a l l y  a p p r o p r i a t e  i n  
t h e  g e n e r a l  u s e  it h a s  rece ived .  

The a n t h r o p o l o g i s t  S. F. Nadel,  i n  h i s  book T h e o r y  a S u g ,  
o f f e r s  a  g e n e r a l  framework i n  which t o  c o n s i d e r  imbalanced s o c i a l  r e l a t i o n s .  He 
s u g g e s t s  t h a t  one o f  t h e  f a c t o r s  which e x p l a i n s  d i f f e r e n t i a l  s t a t u s  i n  s o c i a l  
sys tems is t h e  r e l a t i v e   command over  s e r v i c e s  and b e n e f i t s n  (1957:117).  He l is ts  
some o f  t h e  s e r v i c e s  and b e n e f i t s  a n  i n d i v i d u a l  o r  g roup  might command a s :  
" ( 1 )  m a t e r i a l  r e s o u r c e s  and b e n e f i t s ;  ( 2 )  s o c i a l  d i g n i t y  ( p r e s t i g e ,  esteem, s t a t u s  



i n  a  h i e r a r c h i c a l  s e n s e ) ;  ( 4 )  emot iona l ,  s e n s u a l ,  and a e s t h e t i c  g r a t i f i c a t i o n s ;  
( 5 )  moral  v a l u e s  ( t h e  f u l f i l m e n t  of  d u t i e s  and ' m i s s i o n s 1 ) ;  and ( 6 )  t r a n s c e n d e n t a l  
v a l u e s  ( t h e  ' s p i r i t u a l '  b e n e f i t s  o f  r e l i g i o n ) "  (1957:118).  P r e s t i g e  f i g u r e s  i n t o  
t h i s  l ist  a s  o n l y  one o f  many p o s s i b l e  m o t i v a t i o n s  f o r  imbalanced c o n t a c t .  The 
g e n e r a l  mot iva t ion  under ly ing  a l l  of  t h e  above is probably  need o r  expediency o r  
l a c k  o f  a l t e r n a t i v e s .  The one group h a s  command over  something ( b e  i t  m a t e r i a l  
r e s o u r c e s ,  p r e s t i g e ,  s p e c i a l  l e a r n i n g  o r  s k i l l s ,  r e l i g i o u s  knowledge) t h a t  t h e  o t h e r  
group f e e l s  a  need f o r .  When t h e  second group  g o e s ' t o  t h e  f i r s t  g roup  t o  fill t h a t  
need,  imbalanced i n t e r a c t i o n  is  l i k e l y  t o  occur .  

The remaining p a t t e r n  o f  i n t e r a c t i o n  is  one o f  r i v a l r y .  I n  t h i s  r e l a t i o n s h i p ,  
t h e  two d i a l e c t s  a r e  s i m i l a r  and both  p a r t i c i p a n t s  could  unders tand and perhaps  even 
u s e  t h e  speech o f  t h e  o t h e r .  However, because  o f  r i v a l r y  between t h e  two groups  
they  avoid  t h e  u s e  o f  t h e  l o c a l  d i a l e c t s  when i n t e r a c t i n g  w i t h  one a n o t h e r .  
I n s t e a d ,  t h e y  p r e f e r  t o  u s e  a  n a t i o n a l  language o r  t r a d e  language which s e r v e s  t o  
deny any l i n g u i s t i c  u n i t y  between t h e  groups .  Sometimes t h e  r i v a l r y  emotion is one 
s i d e d ;  one group s t r i v e s  f o r  d i s a s s o c i a t i o n ,  w h i l e  t h e  o t h e r  group d o e s  n o t .  I n  t h e  
c a s e  o f  t h e  d i s t a n t  p a t t e r n  o f  i n t e r a c t i o n ,  t h e  d i s t a n c e  s e p a r a t i n g  t h e  g roups  is 
such t h a t  t h e  p a r t i c i p a n t s  could  n o t  u s e  t h e  l o c a l  d i a l e c t s  even i f  t h e y  wanted t o ;  
i n  t h e  c a s e  of t h e  r i v a l r y  p a t t e r n ,  bo th  p a r t i c i p a n t s  c o u l d  u s e  t h e  l o c a l  d i a l e c t ,  
bu t  a t  l e a s t  one does  n o t  want t o .  

Hans Wolff' s paper on l l I n t e l l i g i b i l i t y  and I n t e r - e t h n i c  A t t i t u d e s "  ( 1959 ) g i v e s  
examples o f  t h e  r i v a l r y  p a t t e r n  of i n t e r a c t i o n .  For i n s t a n c e ,  u n t i l  r e c e n t l y  i t  was 
g e n e r a l l y  agreed by s p e a k e r s  o f  Urhobo and I soko  d i a l e c t s  o f  sou thwes te rn  N i g e r i a  
t h a t  t h e  two d i a l e c t s  were mutua l ly  i n t e l l i g i b l e .  However, Wolff r e p o r t s  t h a t  
l a t e l y  t h e  I soko  s p e a k e r s  a r e  c la iming  o t h e r w i s e .  He s t a t e s  t h a t  " t h i s  c l a i m  h a s  
co inc ided  wi th  Isoko demands f o r  g r e a t e r  s e l f - s u f f i c i e n c y "  (1959:37) .  

A t t i t u d e  is a  term which o f t e n  e n t e r s  i n t o  d i s c u s s i o n s  o f  e x p l a i n i n g  
communication (Wolff 1959, Casad 1974:185-188, C a l l i s t e r  1977, C o l l i e r  1977) .  
There fore  i t  would be good t o  c l a r i f y  t h e  p o s i t i o n  o f  a t t i t u d e s  i n  e x p l a i n i n g  
communication. By a t t i t u d e s  I am r e f e r r i n g  t o  f e e l i n g s  one g roup  might have toward 
a n o t h e r ,  f e e l i n g s  such as f r i e n d l i n e s s  o r  an imos i ty ,  es teem o r  s c o r n ,  t r u s t  o r  
s u s p i c i o n .  I f e e l  t h a t  a t t i t u d e s  a r e  n o t  s o  much a  d i r e c t  f a c t o r  i n  e x p l a i n i n g  
degree  o f  i n t e l l i g i b i l i t y  a s  t h e y  a r e  i n  e x p l a i n i n g  p a t t e r n s  o f  i n t e r a c t i o n .  That  
is, a t t i t u d e s  a f f e c t  p a t t e r n s  o f  i n t e r a c t i o n ,  which i n  t u r n  a f f e c t  i n t e l l i g i b i l i t y .  
C a s a d l s  model a l s o  r e f l e c t s  t h i s  view (1974:184-186). Thus, i f  c o n t a c t ,  which 
f a c t o r s  o u t  t h e  components o f  i n t e r a c t i o n s ,  i s  measured and plugged i n t o  a  model t o  
e x p l a i n  communication, i n s t e a d  o f  us ing  r e c i p r o c a l  i n t e r a c t i o n  i n  t h e  model, t h e n  
a t t i t u d e s  have a l r e a d y  e n t e r e d  i n t o  t h e  c o n t a c t  f a c t o r  and do no t  p l a y  a  s e p a r a t e  
r o l e  i n  t h e  model. However, when c o n t a c t  is a l s o  p r e d i c t e d  ( s e e  S e c t i o n  6 . 2 . 2 ) ,  
t h e n  a t t i t u d e  becomes more impor tan t .  U l t i m a t e l y ,  a t t i t u d e  p robab ly  h a s  a  b i g g e r  
r o l e  t o  p l a y  i n  de te rmin ing  t h e  a c c e p t a b i l i t y  of m a t e r i a l s  w r i t t e n  i n  one d i a l e c t  t o  
s p e a k e r s  o f  a n o t h e r  d i a l e c t  t h a n  i t  does  i n  e x p l a i n i n g  one g r o u p ' s  comprehension o f  
a n o t h e r .  

6.1.2.3 Measuring i n t e r a c t i o n  and c o n t a c t  

One way t o  g a t h e r  in fo rmat ion  about  p a t t e r n s  of i n t e r a c t i o n  i s  t o  a s k  about  
them d i r e c t l y .  For i n s t a n c e ,  go i n t o  a  speech community and a s k ,  "When you meet 
someone from t h a t  o t h e r  community, do you each speak your own d i a l e c t s ,  do you speak 
h i s  d i a l e c t ,  does  h e  speak y o u r s ,  o r  do you b o t h  use  t h e  t r a d e  language?ll If bo th  
u s e  t h e i r  own d i a l e c t s ,  a  balanced r e l a t i o n s h i p  is  impl ied .  I f  t h e y  used one 



d i a l e c t  e x c l u s i v e l y ,  t h e  r e l a t i o n s h i p  i s  imbalanced i n  t h e  d i r e c t i o n  o f  t h a t  
d i a l e c t .  I f  t h e y  u se  a  t h i r d  language,  d i s t a n c e  o r  r i v a l r y  is i n d i c a t e d .  

The methods descr ibed  i n  t h e  r e s t  o f  t h i s  s e c t i o n  r e f i n e  and v a l i d a t e  t h e s e  
i n i t i a l  f i nd ings  by uncovering t h e  channe ls  o f  i n t e r a c t i o n  and by e s t i m a t i n g  t h e  
degree  o f  c o n t a c t  i n  each d i r e c t i o n  o f  t h e  i n t e r a c t i o n .  Many l i n e s  o f  i n v e s t i g a t i o n  
a r e  suggested.  Not a l l  w i l l  be a p p r o p r i a t e  f o r  every  s i t u a t i o n ,  and t h e r e  w i l l  be 
excep t i ons  t o  every  t r e n d  I sugges t .  The approach I have used i n  t h e  f i e l d  is t o  
fo l low up l i n e s  o f  i n v e s t i g a t i o n  which seem f r u i t f u l  f o r  t h e  g iven  s i t u a t i o n ,  and 
t hen  perform a  s t a t i s t i c a l  a n a l y s i s  on t h e  f i n d i n g s  ( S e c t i o n  6 .3)  t o  d i s cove r  what 
a s p e c t s  c f  i n t e r a c t i o n  and c o n t a c t  b e s t  e x p l a i n  communication. 

A s  suggested i n  t h e  preceding s e c t i o n ,  t h e  one-way c o n t a c t  which a  d i a l e c t  h a s  
w i t h  ano the r  is more important  i n  exp l a in ing  communication t h a n  t h e  two-way, 
r e c i p r o c a l  i n t e r a c t i o n  between t h e  two d i a l e c t s .  Thus, t h e  methods de sc r i bed  h e r e  
concen t r a t e  on t h e  observa t ion  and measurement o f  one-way c o n t a c t  r a t h e r  than  
two-way i n t e r a c t i o n .  The p r e s e n t a t i o n  he r e  is b r i e f ;  t h e  paper by Sandra  C a l l i s t e r  
(1977) on s o c i o l i n g u i s t i c  approaches  t o  d i a l e c t  su rvey ing  i n  Papua New Guinea is  
probably t h e  b e s t  gu ide  p r e s e n t l y  a v a i l a b l e  f o r  fo rmula t ing  q u e s t i o n s  and p r e s e n t i n g  
t h e  r e s u l t s  o f  a n  i n v e s t i g a t i o n  of  c o n t a c t  r e l a t i o n s .  She lists many more p o s s i b l e  
ques t i ons  t han  I do h e r e ,  d i s c u s s e s  t h e  d i f f e r e n t  ways a  ques t i on  can  be phrased ,  
and i l l u s t r a t e s  t h e  method o f  p r e sen t i ng  r e s u l t s  i n  a ma t r i x .  De lbe r t  M i l l e r ' s  
m d b o u  Sf: Besear& Desinn Measur_eme_nt ( 1977) may a l s o  be h e l p f u l .  It 
i s  an exhaus t ive  gu ide  t o  soc iome t r i c  methods i n  g e n e r a l .  

The measurement o f  geographic  f a c t o r s  i s  f a i r l y  s t r a i g h t f o r w a r d .  D i s t ance s  can 
be  measured from a map i n  m i l e s  o r  k i l ome te r s .  A more meaningful measure is perhaps  
t h e  t r a v e l i n g  t ime between speech communities expressed  i n  hours  o r  minutes  o r  
perhaps  even days .  T rave l i ng  t ime  t a k e s  i n t o  account  some o f  t h e  geographic  
b a r r i e r s  t o  i n t e r a c t i o n  such a s  mountain r anges ,  a s  w e l l  a s  some o f  t h e  b o o s t e r s  o f  
i n t e r a c t i o n ,  such a s  roads  o r  nav igab le  r i v e r s .  The raw d i s t a n c e  measurement is  a 
two-way, r e c i p r o c a l  p r e d i c t o r  o f  i n t e r a c t i o n .  I n  S e c t i o n  6.1.3 t h e  concept  o f  
measuring d i s t a n c e  r e l a t i v e l y  w i th  r e s p e c t  t o  t h e  d i a l e c t  system r a t h e r  than  a g a i n s t  
a n  a b s o l u t e  measuring s c a l e  is presen ted .  T h i s  h a s  t h e  r e s u l t  o f  g i v i n g  a  
geographic  e s t i m a t e  f o r  one-way c o n t a c t .  Th i s  t echn ique  is i l l u s t r a t e d  wi th  t h e  
d a t a  i n  Appendix 2 .1 .3  and Sec t i on  6.3.4.  

Popula t ion  can be measured o r  e s t ima t ed  by means o f  census  t echn iques .  The 
popula t ion  o f  one group r e l a t i v e  t o  a  second g i v e s  a  one-way e s t i m a t e  o f  c o n t a c t .  
A measure o f  r e l a t i v e  popula t ion  is computed by d i v i d i n g  t h e  popula t ion  o f  t h e  
second group by t h a t  o f  t h e  f i r s t .  A s c o r e  g r e a t e r  t han  one i n d i c a t e s  t h a t  t h e  
second group is l a r g e r  and t h a t  c o n t a c t  is l i k e l y  t o  be imbalanced i n  t h e  d i r e c t i o n  
o f  t h e  second d i a l e c t .  A s c o r e  less than one sugges t s  an imbalance toward t h e  first 
d i a l e c t .  Note t h a t  t h e  popula t ion  o f  t h e  f i r s t  r e l a t i v e  t o  t h e  second is d i f f e r e n t  
t han  t h e  second r e l a t i v e  t o  t h e  f i r s t ,  t h u s  r e l a t i v e  popula t ion  e s t i m a t e s  one-way 
c o n t a c t .  

Perhaps a  more meaningful measure i s  r e l a t i v e  d e n s i t y  o f  popu l a t i on .  Such a  
measure t a k e s  i n t o  account  t h e  l o c a t i o n  o f  neighboring v i l l a g e s  and t h e  p o s s i b l e  
e f f e c t  t hey  have on a t t r a c t i n g  i n t e r a c t i o n  from o t h e r  g roups .  T o  measure popula t ion  
i n  terms o f  d e n s i t y ,  r a t h e r  than a c t u a l  number of  i n h a b i t a n t s ,  h a s  t h e  e f f e c t  o f  
measuring populat ion with  r e s p e c t  t o  t h e  system r a t h e r  than  i n  i s o l a t i o n  ( s e e  
Sec t i on  6 .1 .3) .  T h i s  t echn ique ,  i s  i l l u s t r a t e d  w i th  t h e  d a t a  i n  Appendix 2.1.4. 
The r e s u l t s  f o r  t h e  San ta  Cruz I s l a n d  d a t a  show t h a t  d e n s i t y  o f  popula t ion  is  a  
s l i g h t l y  b e t t e r  p r e d i c t o r  o f  i n t e l l i g i b i l i t y  t han  popula t ion  ( F i g u r e  6.131, but  no t  



s i g n i f i c a n t l y  b e t t e r .  

I n  measuring t h e  c o n t r i b u t i o n  of community f a c i l i t i e s  t o  c o n t a c t ,  t h e  first 
s t e p  is t o  p l o t  t h e  l o c a t i o n  o f  t h e  f a c i l i t i e s  w i th in  t h e  a r e a  o f  t h e  d i a l e c t  system 
on a  map. Much o f  t h i s  in format ion  may a l r e a d y  be on e x i s t i n g  maps. Much o f  i t  can  
be ga thered  from t h e  s imple  obse rva t i ons  o f  t h e  i n v e s t i g a t o r .  To ensu re  a  thorough 
job ,  however, it i s  g e n e r a l l y  necessa ry  t o  a sk  q u e s t i o n s  i n  t h e  v i l l a g e s  t o  
determine where each of t h e s e  f a c i l i t i e s  i s  l o c a t e d . .  Some o f  t h e  f a c i l i t i e s  t o  t a k e  
no te  o f  a r e :  churches ,  s choo l s ,  s t o r e s ,  markets ,  c l i n i c s ,  h o s p i t a l s ,  government 
o f f i c e s ,  p o l i c e  s t a t i o n s ,  p l a n t a t i o n s ,  f a c t o r i e s ,  t r u c k  o r  bus depo t s ,  a i r s t r i p s ,  
and harbors .  Af t e r  t h e s e  d a t a  a r e  c o l l e c t e d  a  s imple  measure o f  t h e  r e l a t i v e  
command over  s e r v i c e s  o f  d i a l e c t s  i n  t h e  system can be ob t a ined  by t o t a l i n g  up t h e  
number o f  f a c i l i t i e s  i n  each v i l l a g e  o r  d i a l e c t  a r e a .  One cou ld  then  hypothes ize  
t h a t  t h e  d i r e c t i o n  o f  c o n t a c t  w i l l  be from t h e  d i a l e c t s  w i th  fewer f a c i l i t i e s  t o  t h e  
ones having more. 

A more r e f i n e d  measure can be ob ta ined  by determining t h e  domain, o r  a r e a  o f  
i n f l uence ,  o f  each community f a c i l i t y .  Th i s  i s  done by ask ing  a t  each v i l l a g e  where 
they  go t o  o b t a i n  t h e  goods and s e r v i c e s  they  r e q u i r e .  That i s ,  a t  a  p a r t i c u l a r  
v i l l a g e  a s k ,  "Where do you a t t e n d  c h ~ r c h ? ~ ,  "Where do you go t o  market?",  "Where do 
you go t o  buy s t o r e  goods?", "Where do your c h i l d r e n  go t o  school?" ,  and s o  on.  A 
method o f  t a b u l a t i n g  t h e  d a t a  i s  presen ted  a t  t h e  end o f  t h i s  s e c t i o n .  

Gather ing d a t a  on c u l t u r a l  a s s o c i a t i o n s  i s  more d i f f i c u l t  because i t  r e q u i r e s  
some i n v e s t i g a t i o n  o f  t h e  c u l t u r a l  t r a d i t i o n s  i n  t h e  a r e a .  Marr iage i s  probably t h e  
e a s i e s t  k ind of  a s s o c i a t i o n  t o  s t udy .  One approach t o  s tudy ing  mar r iage  t i e s  i s  t o  
t r e a t  them a s  an i n d i c a t o r  o f  two-way r e c i p r o c a l  i n t e r a c t i o n .  I n  t h i s  approach one 
n o t e s  t h e  presence of t i e s  between a  p a i r  o f  speech communities wi thout  regard  t o  
t h e  d i r e c t i o ~  t h e  t i e  might t a k e  i n  terms o f  r e s i dence  o f  t h e  marr ied couple .  The 
most s imple  way t o  ques t i on  and record  responses  i s  t o  use  yes-no ques t i ons .  For 
i n s t a n c e ,  "Is t h e r e  anyone from t h i s  community who is marr ied t o  someone from t h a t  
community?" The answers w i l l  be yes  o r  no and t h e s e  can be recorded i n  a  t a b l e  a s  
ones  o r  z e r o s .  For t h e  oppos i t e  extreme o f  complexi ty ,  one cou ld  t a k e  a  census  
approach and count  o r  e s t ima t e  t h e  a c t u a l  number o f  mar r iages  t h a t  l i n k  each p a i r  o f  
v i l l a g e s .  Th i s  would invo lve  t a l k i n g  t o  every couple  i n  a  v i l l a g e  o r  t o  a  
r e p r e s e n t a t i v e  sample and f i n d  ou t  where t h e  husband and w i f e  a r e  from. A l e v e l  o f  
complexity which i s  midway between and which is  probably t h e  b e s t  f o r  t h e s e  purposes 
is t o  r e co rd  responses  i n  some s c a l e  o f  degrees .  I n  such an  i n v e s t i g a t i o n  t h e  
ques t i on  asked would be ,  "How many mar r iages  a r e  t h e r e  between a  person from t h i s  
community and a person from t h a t  community?" The i n v e s t i g a t o r  cou ld  judge t h e  
response and s c o r e  it on a  t h r e e  l e v e l  s c a l e  such a s  "no mar r iage  t i e s " ,  "some 
t i e s " ,  o r  "many t i e s u .  O r  a  s c a l e  which approximates t h e  number o f  mar r iages  could 
be  used,  such a s  t h e  fo l lowing  f o u r  l e v e l  s c a l e :  " ze ron ,  "one o r  two", " t h r e e  t o  
f i v e n ,  o r  " s i x  o r  moreu. Such s c a l i n g  approaches a r e  used when t h e  d a t a  a r e  n o t  s o  
r e l i a b l e  and exhaus t ive  t h a t  t h e  i n v e s t i g a t o r  can be s u r e  of  t h e  complete accuracy 
o f  t h e  s u b j e c t s 1  responses .  

By no t i ng  t h e  p l ace  o f  r e s i dence  of t h e  marr ied couples ,  t h e  r e s u l t  i s  a  more 
r e f i n e d  method o f  measuring mar r iage  t i e s  a s  one-way i n d i c a t o r s  o f  c o n t a c t .  Such an 
approach should be preceded by some i n v e s t i g a t i o n  i n t o  t h e  mar r iage  customs o f  t h e  
people  t o  f i n d  ou t  i f  i t  i s  customary f o r  t h e  couple  t o  l i v e  i n  t h e  community o f  t h e  
w i f e ,  o f  t h e  husband, o r  o f  t h e i r  own choosing.  An unders tanding o f  t h e  l and  and 
i n h e r i t a n c e  r i g h t s  people r e t a i n  i f  they  move away and how they  keep c la im t o  them 
a c t i v e  might a l s o  be r e l e v a n t .  I n v e s t i g a t i o n  o f  t h e  k inds  o f  c o n t a c t  which r e s u l t  
from marr iage  t i e s  would a l s o  be h e l p f u l ,  such a s  p a t t e r n s  o f  v i s i t i n g  between 



f a m i l i e s  o r  t h e  r e l a t i o n s h i p  o f  mar r iage  t i e s  t o  t r a d i n g  a l l i a n c e s  and p a r t i c i p a t i o n  
i n  ceremonies.  I n  t r e a t i n g  mar r iage  i n  a  one-way f a s h i o n ,  a d i s t i n c t i o n  must be  
made between t h e  v i l l a g e  o f  r e s i d e n c e  and t h e  v i l l a g e  from which t h e  spouse comes. 
The k i n d s  o f  q u e s t i o n s  used i n  i n v e s t i g a t i n g  two-way mar r iage  t i e s  a r e  r e f i n e d  by 
i n c o r p o r a t i n g  p l a c e  o f  r e s i d e n c e .  If p l a c e  o f  r e s i d e n c e  is  s t r i c t l y  p r e s c r i b e d  as 
be ing  t h e  o r i g i n a l  community o f  t h e  husband o r  o f  t h e  w i f e ,  t h e n  t h e  q u e s t i o n s  can 
be  phrased i n  t e rms  o f  s e x  r a t h e r  than  p l a c e  o f  r e s i d e n c e .  For  i n s t a n c e ,  "How many 
women from h e r e  have marr ied a man from t h a t  community?ll Methods o f  t a b u l a t i n g  
r e s u l t s  a r e  d i s c u s s e d  a t  t h e  end o f  t h i s  s e c t i o n .  

Measuring o t h e r  k i n d s  o f  a s s o c i a t i o n s ,  such  a s  t r a d i n g ,  ce remonia l ,  o r  
p o l i t i c a l  a l l i a n c e s ,  r e q u i r e s  p r e l i m i n a r y  i n v e s t i g a t i o n  t o  d i s c o v e r  t h e  n a t u r e  o f  
t h e  i n t e r a c t i o n .  Once t h e  p resence  o f  a c e r t a i n  kind o f  i n t e r a c t i o n  h a s  been 
e s t a b l i s h e d ,  it i s  p o s s i b l e  t o  f o r m u l a t e  q u e s t i o n s  t h a t  cou ld  be asked i n  t h e  
d i a l e c t  survey.  q u e s t i o n s  c a n  be used t o  e s t a b l i s h  t h e  f a c t  o f  i n t e r a c t i o n .  
"Where?lt q u e s t i o n s  can  be used t o  de te rmine  t h e  d i r e c t i o n  o f  c o n t a c t .  "How many?" 
and I1How of ten?"  q u e s t i o n s  can  be used t o  e s t i m a t e  t h e  degree  o f  c o n t a c t  i n  each 
d i r e c t  ion .  

The above methods a r e  des igned t o  g a t h e r  d a t a  on i n t e r a c t i o n  and c o n t a c t .  Data 
on a t t i t u d e s  c a n  be g a t h e r e d  by changing t h e  p e r s p e c t i v e  o f  t h e  q u e s t i o n s .  Ra ther  
t h a n  a s k i n g  about  t h e  f a c t s  o f  p a s t  c o n t a c t ,  a s k  about  p r e f e r e n c e  f o r  c o n t a c t  w i t h  
one  g roup  as a g a i n s t  a n o t h e r  o r  a s k  f o r  a  v a l u e  judgement concern ing  a n o t h e r  
v i l l a g e .  C a l l i s t e r  (1977:201-2) and C o l l i e r  (1977:260) b o t h  g i v e  l ists  o f  p o s s i b l e  
q u e s t i o n s  t o  use .  M i l l e r  (1977) d e s c r i b e s  methods o f  deve lop ing  s o c i o m e t r i c  s c a l e s  
and indexes  which could  be used t o  deve lop  schemes f o r  a s s e s s i n g  i n t e r d i a l e c t  
a t t i t u d e s .  

For  a l l  of t h e  methods i n  which c o n t a c t  r e l a t i o n s  between speech  communities 
a r e  i n v e s t i g a t e d ,  t h e  b e s t  way t o  o r g a n i z e  and t a b u l a t e  t h e  d a t a  is  t o  p u t  them i n  a 
two-dimensional m a t r i x .  To s i m p l i f y  t h e  comparison o f  r e s u l t s  from d i f f e r e n t  l i n e s  
o f  i n v e s t i g a t i o n ,  a l l  such  m a t r i c e s  should be  c o n s i s t e n t l y  l a b e l e d  w i t h  r e s p e c t  t o  
t h e  o r d e r i n g  o f  d i a l e c t s  and t h e  o r i e n t a t i o n  o f  t h e  two dimensions.  Tha d a t a  
m a t r i c e s  i n  Appendix 2.1 exempli fy  t h i s  k ind o f  c o n s i s t e n t  l a b e l i n g  and shou ld  be 
r e f e r r e d  t o  f o r  examples a s  t h e s e  p r i n c i p l e s  of l a b e l i n g  a r e  d i s c u s s e d  i n  t h e  n e x t  
two paragraphs .  

The d i a l e c t s  should  be l i s t e d  i n  a n  o r d e r  which c a u s e s  t h e  v a l u e s  f o r  h i g h e s t  
c o n t a c t  t o  c l u s t e r  a long  t h e  d iagona l  o f  t h e  m a t r i x  and t h e  v a l u e s  f o r  l o w e s t  
c o n t a c t  t o  occur  on t h e  edges.  Ascher and Ascher (1963)  d e s c r i b e s  a n  a l g o r i t h m  
which o r d e r s  m a t r i c e s  i n  t h i s  way. With t h i s  ar rangement  d i a l e c t s  which a r e  
a d j a c e n t  i n  t h e  o r d e r i n g  have a  h i g h  degree  o f  c o n t a c t  and t h o s e  which a r e  s e p a r a t e d  
have lower  d e g r e e s .  I n  g e n e r a l  t h e  op t imal  o r d e r i n g  w i l l  be c l o s e  t o  a  geograph ic  
one. A l p h a b e t i c a l  o r d e r i n g s  a r e  t o  be  avo ided ,  because  t h e y  f a i l  t o  b r i n g  o u t  t h e  
n a t u r a l  o r d e r i n g  r e l a t i o n s h i p s  which t h e  d a t a  v a l u e s  themselves  imply. 

A l l  m a t r i c e s  should be  l a b e l e d  w i t h  t h e  same o r i e n t a t i o n  o f  t h e  two dimensions .  
I have adopted t h e  convent ion o f  l a b e l i n g  t h e  d i a l e c t s  a long  t h e  l e f t  hand s i d e  
( t h a t  i s ,  t h e  rows) a s  t h e  o r i g i n  and t h e  d i a l e c t s  a long  t h e  t o p  ( t h a t  i s ,  t h e  
columns) a s  t h e  d e s t i n a t i o n .  I n  t h i s  way t h e  movement impl ied  i n  t h e  c o n t a c t  
r e l a t i o n s  i s  read  from l e f t  t o  r i g h t  i n  t h e  m a t r i c e s .  The f o l l o w i n g  d e s c r i p t i v e  
l a b e l s  f o r  t h e  dimensions can  be used. For  r e l a t i v e  d i s t a n c e ,  t h e  l a b e l s  can be 
I1froml1 and l1 toll. For  community f a c i l i t i e s  t h e y  can be "domain" ( o r  l l u s e r s l l )  and 
M l o c a t i o n M .  For  mar r iages  they  can  be  I fplace  o f  o r i g i n n  and " p l a c e  o f  r e s i d e n c e w ,  
o r  s imply llwomenu and I1menl1 if t h e  p r e s c r i b e d  p a t t e r n  is  one o f  r e s i d e n c e  i n  t h e  



husband's  community. For  ce remonia l s  t h e y  c a n  be w v i s i t o r s "  and "host" .  " O r i g i n w  
and " d e s t i n a t i o n n  a r e  a n o t h e r  p a i r  o f  l a b e l s  t h a t  can  be used t o  d e s c r i b e  movement 
of people.  S i n c e  t h e  c o n t a c t  o f  t h e  o r i g i n  group w i t h  t h e  d e s t i n a t i o n  group is what 
p r e d i c t s  t h e  o r i g i n  g r o u p ' s  i n t e l l i g i b i l i t y  o f  t h e  d e s t i n a t i o n  g r o u p ' s  d i a l e c t ,  i n  
a n  i n t e l l i g i b i l i t y  m a t r i x  "hearer1 '  co r responds  t o  o r i g i n  and "speakerv  cor responds  
t o  d e s t i n a t i o n .  A f t e r  l a b e l i n g ,  each o f  t h e  c o n t a c t  measurements i s  w r i t t e n  i n t o  
t h e  m a t r i x  c e l l  where t h e  row f o r  t h e  o r i g i n  g roup  i n t e r s e c t s  t h e  column f o r  t h e  
d e s t i n a t i o n  group. 

These methods i n  which a  two-dimensional m a t r i x  i s  f i l l e d  i n  y i e l d  a  l a r g e  
number o f  d a t a  p o i n t s .  If t h e r e  a r e  Q d i a l e c t s ,  t h e n  t h e r e  w i l l  be  a-squared 
p o s s i b l e  measurements o f  c o n t a c t  between them. However, t h e  r e l a t i o n s h i p s  w i t h i n  
t h e  whole d i a l e c t  system can  b e  summarized i n  t e rms  o f  a measurements o f  t h e  
r e l a t i v e  a t t r a c t i o n  and mot iva t ion  o f  d i a l e c t s  by summing t h e  rows and columns o f  
t h e  mat r ix .  When t h e  rows r e p r e s e n t  o r i g i n s  and t h e  columns r e p r e s e n t  d e s t i n a t i o n s ,  
t h e n  t h e  sum o f  a  row g i v e s  a  measure o f  t h e  o v e r a l l  m o t i v a t i o n  o f  t h a t  d i a l e c t  
group t o  t r a v e l  and make c o n t a c t ;  t h e  sum o f  a  column g i v e s  a measure o f  t h e  o v e r a l l  
a t t r a c t i o n  o f  t h a t  d i a l e c t .  Comparing t h e  sums o f  t h e  rows g i v e s  a n  i n d i c a t i o n  o f  
t h e  r e l a t i v e  m o t i v a t i o n  o f  t h e  d i a l e c t s  w i t h i n  t h e  system t o  make c o n t a c t s ;  some 
w i l l  show a n  outgoing n a t u r e  w h i l e  o t h e r s  w i l l  show a  stay-at-home n a t u r e .  
Comparing t h e  sums o f  t h e  columns i n d i c a t e s  r e l a t i v e  a t t r a c t i o n ;  i t  w i l l  become 
c l e a r  which d i a l e c t s  a t t r a c t  a  l o t  of c o n t a c t  and which do n o t .  T h i s  t echn ique  is 
used wi th  t h e  S a n t a  Cruz d a t a  i n  Appendices 2 .1 .8 ,  2.1.9,  and 2.1.10.  

6 . 1  . 3  R e l a t i o n s  de f ined  by in terdependence 

A t h i r d  c h a r a c t e r i s t i c  o f  d i a l e c t  sys tems  is t h a t  t h e  r e l a t i o n s  between p a i r s  
o f  d i a l e c t s  a r e  d e f i n e d  by t h e  in te rdependence  o f  a l l  d i a l e c t s .  T h i s  
in te rdependence  c h a r a c t e r i s t i c  o f  sys tems i s  one which h a s  been recognized  and used 
by l i n g u i s t s  i n  d e f i n i n g  grammatical  sys tems.  H a l l i d a y  s t a t e s  t h a t  " i f  a  new te rm 
is  added t o  t h e  system, t h i s  changes t h e  meaning o f  a l l  t h e  o t h e r s n  (1961:247).  
Kenneth Pike  d e f i n e s  sys tem a s  a  group o f  two o r  more u n i t s  which e n t e r  i n t o  each  
o t h e r s '  d e f i n i t i o n s  ( P i k e  and Pike  1977:139). For d i a l e c t  sys tems t h i s  p r i n c i p l e  is 
r e a l i z e d  i n  a t  l e a s t  two ways. These may be summarized i n  t h e  o b s e r v a t i o n  t h a t  ( 1 )  
t h e  measurement o f  d i s t a n c e  is r e l a t i v e  t o  t h e  sys tem,  and ( 2 )  t h e  l e a r n i n g  e f f e c t  
o f  c o n t a c t  is cumulat ive  o v e r  t h e  whole system. 

We a r e  used t o  measuring d i s t a n c e  i n  a b s o l u t e  terms.  For  i n s t a n c e ,  i n  
measuring geographic  d i s t a n c e  w e  u s e  a b s o l u t e ,  u n i v e r s a l  u n i t s  such a s  m i l e s  o r  
m e t e r s .  I n  measuring l i n g u i s t i c  d i s t a n c e  we might u s e  a  s t a n d a r d  measure such a s  
pe rcen tage  o f  l e x i c a l  forms which a r e  noncognate.  These a b s o l u t e  measures a r e  
h e l p f u l  when t h e  o b s e r v e r  s t a n d s  o u t s i d e  t h e  system and a t t e m p t s  t o  measure 
d i s t a n c e .  However, when t h e  observer  s t a n d s  i n s i d e  t h e  system as though he were a  
p a r t i c i p a n t ,  t h e  p e r c e p t i o n  o f  d i s t a n c e  beg ins  t o  become r e l a t i v e .  That  i s ,  t h e  
d i s t a n c e  from one p o i n t  t o  a n o t h e r  is perce ived  i n  r e l a t i o n  t o  t h e  d i s t a n c e  o f  t h a t  
p o i n t  t o  a l l  o t h e r s  i n  t h e  system. T h i s  d i s t i n c t i o n  between t h e  p e r s p e c t i v e  of  one 
s t a n d i n g  o u t s i d e  t h e  sys tem and t h a t  o f  one look ing  from t h e  i n s i d e  a s  a  p a r t i c i p a n t  
i s  l i k e  P i k e ' s  d i s t i n c t i o n  o f  t h e  e t i c  and emic p e r s p e c t i v e s  ( P i k e  1967:37ff ,  P ike  
and P ike  1977:483). For i n s t a n c e ,  when growing up i n  C a l i f o r n i a  I g a i n e d  a  view o f  
United S t a t e s  geography i n  which Chicago is  s i t u a t e d  midway between t h e  E a s t  and 
West c o a s t s .  However, when measured a g a i n s t  an  a b s o l u t e  s c a l e ,  Chicago is t h r e e  
t imes  f u r t h e r  from San F r a n c i s c o  t h a n  i t  is from Washington, D .  C .  A s  a n o t h e r  
example, Americans g e n e r a l l y  p e r c e i v e  South America a s  being l o c a t e d  d i r e c t l y  s o u t h  
of t h e  United S t a t e s .  However, when measured a g a i n s t  t h e  a b s o l u t e  s c a l e  o f  g l o b a l  



l o n g i t u d e ,  t h e  whole c o a s t l i n e  of C h i l e  t u r n s  o u t  t o  be e a s t  o f  Washington, D .  C .  

The d a t a  from S a n t a  Cruz I s l a n d  ( s e e  S e c t i o n s  6 .3 .4  and 6 .3 .5 )  g i v e  c l e a r  
ev idence  t h a t  d i s t a n c e  measured wi th  r e f e r e n c e  t o  p e r s p e c t i v e  from w i t h i n  a  d i a l e c t  
sys tem prov ides  a  much b e t t e r  e x p l a n a t i o n  o f  communication t h a n  d i s t a n c e  which is  
measured by a n  a b s o l u t e  s c a l e  and makes no r e f e r e n c e  t o  t h e  system. 

F i g u r e  6.1 g i v e s  a  map o f  S a n t a  Cruz I s l a n d  i l l u s t r a t i n g  t h i s  p o i n t .  The map 
i l l u s t r a t e s  t h e  measurement o f  d i s t a n c e  r e l a t i v e  t o  two v i l l a g e s ,  Mbanua (BAN) and 
Nanggu ( N N G ) .  Mbanua is t h e  geograph ic  c e n t e r  f o r  t h i s  d i a l e c t  system. I t  is  
d e f i n e d  a s  such because  i t  i s ,  on a v e r a g e ,  n e a r e r  t o  a l l  t h e  o t h e r  d i a l e c t s  i n  t h e  
sys tem t h a n  any o t h e r  d i a l e c t .  The l o o p  which s u r r o u n d s  Mbanua is  drawn a t  a  r a d i u s  
e q u a l  t o  t h e  average  d i s t a n c e  from Mbanua t o  a l l  o t h e r  speech  communities i n  t h e  
d i a l e c t  system. T h i s  d i s t a n c e  is  180 minu tes ,  o r  3  h o u r s ,  o f  t r a v e l i n g  t ime .  One 
way o f  i n t e r p r e t i n g  t h i s  l o o p  is  t h a t  from t h e  s t a n d p o i n t  o f  Mbanua, h a l f  o f  t h e  
people  on t h e  i s l a n d  l i v e  w i t h i n  t h e  l o o p ,  t h e  o t h e r  h a l f  l i v e  o u t s i d e  o f  it. 
Nanggu, on t h e  o t h e r  hand, is  t h e  most p e r i p h e r a l  v i l l a g e  i n  t h e  system. The 
average  d i s t a n c e  from Nanggu t o  a l l  o t h e r  d i a l e c t s  is h i g h e r  t h a n  t h a t  f o r  any o t h e r  
community. Again, a n  a r c  is c i rcumscr ibed  around Nanggu a t  a  r a d i u s  e q u a l  t o  t h e  
average  d i s t a n c e  t o  a l l  o t h e r  d i a l e c t s .  T h i s  d i s t a n c e  is  588 minu tes ,  o r  n e a r l y  10 
h o u r s ,  o f  t r a v e l i n g  t ime.  

The map i n  F i g u r e  6 .1  should i l l u s t r a t e  t h e  r e l a t i v e  n a t u r e  o f  d i s t a n c e  on 
S a n t a  Cruz I s l a n d ,  A t r a v e l i n g  d i s t a n c e  o f  180 minutes  is a  comple te ly  d i f f e r e n t  
t h i n g  from t h e  p e r s p e c t i v e  of Nanggu t h a n  i t  is from t h e  p e r s p e c t i v e  o f  Mbanua. A 
v i l l a g e r  from Mbanua can meet h a l f  o f  t h e  peop le  on t h e  i s l a n d  by t r a v e l i n g  180 
minu tes  from home. However, i f  a  v i l l a g e r  from Nanggu t r a v e l s  180 minu tes  h e  h a s  
b a r e l y  l e f t  home and sti l l  h a s  a  l o n g  way t o  g o  t o  meet anyone o u t s i d e  o f  t h e  
ne ighbor ing  v i l l a g e  o f  Mbimba. My h y p o t h e s i s  is t h a t  f o r  u s i n g  d i s t a n c e  t o  p r e d i c t  
i n t e r a c t i o n ,  t h e  average  d i s t a n c e  t o  a l l  o t h e r  d i a l e c t s  i n  t h e  sys tem,  t h a t  is, 180 
minutes  f o r  Mbanua o r  588 minu tes  f o r  Nanggu, a r e  roughly  e q u i v a l e n t  d i s t a n c e s  from 
t h e  p e r s p e c t i v e  o f  t h e  r e s p e c t i v e  v i l l a g e s .  

h e  h y p o t h e s i s  r e c e i v e s  s u p p o r t  from t h e  a n a l y s i s  i n  S e c t i o n  6.3.4 where i t  is  
shown t h a t  geograph ic  d i s t a n c e  measured by a n  a b s o l u t e  s c a l e  e x p l a i n s  
i n t e l l i g i b i l i t y  w i t h  67% accuracy  w h i l e  geograph ic  d i s t a n c e  measured by a  r e l a t i v e  
method e x p l a i n s  i n t e l l i g i b i l i t y  w i t h  83% accuracy .  S t a t e d  i n  a n o t h e r  way, a b s o l u t e  
d i s t a n c e  e x p l a i n s  i n t e l l i g i b i l i t y  w i t h  33% e r r o r  whi le  r e l a t i v e  d i s t a n c e  e x p l a i n s  
i n t e l l i g i b i l i t y  w i t h  17% e r r o r ,  o n l y  h a l f  as much. 

The second a s p e c t  o f  in te rdependence  is  s e e n  i n  t h e  way t h a t  t h e  l e a r n i n g  
e f f e c t s  o f  c o n t a c t  a r e  cumula t ive .  When t r f i n g  t o  e x p l a i n  communication, t h e  degree  
t o  which one d i a l e c t  unders tands  t h e  speech o f  a n o t h e r  d o e s  n o t  depend s imply on  i t s  
c o n t a c t  w i t h  t h a t  d i a l e c t .  It depends a l s o  on t h e  first  d i a l e c t ' s  c o n t a c t  w i t h  a l l  
o t h e r  d i a l e c t s .  T h i s  i s  because t h o s e  d i a l e c t s  a l s o  b e a r  some s i m i l a r i t y  t o  t h e  
o r i g i n a l  t a r g e t  d i a l e c t .  There fore ,  t h e  e f f e c t s  o f  c o n t a c t  wi th  a l l  o t h e r  d i a l e c t s  
h a s  a  c o n t r i b u t i o n  t o  l e a r n i n g  abou t  t h e  speech  o f  a n o t h e r  d i a l e c t .  

An example o f  t h i s  p r i n c i p l e  can  a l s o  be s e e n  from t h e  d a t a  of S a n t a  Cruz 
I s l a n d .  I n  F i g u r e  6 .2  a n o t h e r  map of  t h e  i s l a n d  is reproduced. I n  t h i s  c a s e  t h e  
l e x i c a l  s i m i l a r i t y  between f o u r  o f  t h e  d i a l e c t s  is i n d i c a t e d  -- Neo ( N E O ) ,  Lwowa 
(LWO) ,  Mbanua (BAN), and Nooli  ( N O O ) .  The l e x i c a l  s i m i l a r i t y  between Nooli and Neo 
i s  o n l y  59%. T h i s  i s  w e l l  below t h e  l e v e l  of s i m i l a r i t y  f o r  which we normally 
expec t  f u l l  unders tanding.  Swadesh sugges ted  t h a t  81% s i m i l a r i t y  c o r r e l a t e d  wi th  
t h e  lower  l i m i t  of f u l l  i n t e l l i g i b i l i t y ;  many i n v e s t i g a t o r s  i n  Papua New Guinea have 



Figure 6 . 1  R e l a t i v e  d i s t a n c e  on S a n t a  C ruz  Island 
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F i g u r e  6 . 2  I n d i r e c t  c o n t a c t  on S a n t a  Cruz I s l a n d  
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Considered 70% o r  75% more r e a l i s t i c  f o r  t h a t  (McElhanon 1971:134-5). (Note t h a t  
t h e  s imp l i f i ed  l i n e a r  model i n  F igu re  5 .9  of  S e c t i o n  5.2.6 i n d i c a t e s  an  expected 
i n t e l l i g i b i l i t y  o f  32% when l e x i c a l  s i m i l a r i t y  is 599.1 However, i n t e l l i g i b i l i t y  
t e s t s  showed t h a t  Nooli had f u l l  unders tanding o f  t h e  speech o f  Neo. The p a r a l l e l  
d a t a  which were c o l l e c t e d  on i n t e r a c t i o n  r e l a t i o n s  i n d i c a t e  no r e l a t i o n s  o f  d i r e c t  
con t ac t  between t h e  two v i l l a g e s .  On t h e  b a s i s  o f  t h i s  f a c t  a l o n e ,  we would t hen  
expect  t h a t  Noo l i ' s  c o n t a c t  wi th  Neo would n o t  be  s u f f i c i e n t  t o  boost  
i n t e l l i g i b i l i t y  t o  t h e  f u l l  l e v e l .  It is  t h e  interdependence p r i n c i p l e  which 
exp l a in s  t h e  presence o f  i n t e l l i g i b i l i t y .  The d a t a  on i n t e r a c t  i o n s  do i n d i c a t e  t h a t  
Nooli has  c o n t a c t  wi th  Lwowa and Mbanua. Th is  t hen  accoun t s  f o r  t h e  f u l l  
i n t e l l i g i b i l i t y  measured f o r  Nooli on t h e  speech o f  Lwowa. Note now, t h a t  Neo is 
87% s i m i l a r  t o  Lwowa and 85% s i m i l a r  t o  Mbanua. Th i s  i n d i c a t e s  t h a t  Nool i ,  through 
i ts  con t ac t  wi th  Lwowa and Mbanua ( a s  we l l  a s  t h e  o t h e r  d i a l e c t s  i n  t h e  same 
v i c i n i t y ) ,  ha s  l ea rned  up t o  87% of t h e  speech o f  Neo. Thus i t  i s  conce ivab le  t h a t  
wi thout  any c o n t a c t  whatsoever wi th  Neo t hey  would be  a b l e  t o  unders tand t h a t  
d i a l e c t  a t  a  l e v e l  p r ed i c t ed  by 87% l e x i c a l  s i m i l a r i t y .  Ac tua l l y ,  Neo shows some 
s i m i l a r i t y  t o  a l l  o t h e r  d i a l e c t s  wi th  which Nooli  h a s  c o n t a c t .  Thus, through 
l e a r n i n g  t o  unders tand d i f f e r e n c e s  from o t h e r  d i a l e c t s ,  t hey  have a t  t h e  same t ime 
lea rned  t o  understand many a s p e c t s  o f  t h e  speech spoken a t  Neo. There fore ,  t h e  
absence o f  d i r e c t  c o n t a c t  between two speech communities i s  n o t  s u f f i c i e n t  evidence 
t o  d i s coun t  l e a r n i n g  between t h e  d i a l e c t s .  The l e a r n i n g  o f  ano the r  d i a l e c t  i s  
a c t u a l l y  a  f unc t i on  of con t ac t  w i t h  a l l  o t h e r  d i a l e c t s  and t h e  s i m i l a r i t y  o f  t h o s e  
d i a l e c t s  wi th  t h e  t a r g e t  d i a l e c t .  G i l l i a n  Sankoff observes  t h i s  same phenomenon 
among t h e  Buang of  Papua New Guinea (1968: 184, 1969:8481. 

6.1.4 Common dependence on a  c e n t e r  

A f o u r t h  c h a r a c t e r i s t i c  of  d i a l e c t  systems i s  t h a t  t h e  r e l a t i o n s  between 
d i a l e c t s  a r e  n o t  random; t hey  a r e  s u b j e c t  t o  t h e  common in f l uence  o f  a  c e n t e r .  The 
s o l a r  system g i v e s  a  good example o f  t h i s  p roper ty .  The motion o f  t h e  p l a n e t s  can 
be understood on ly  i n  terms o f  t h e  common g r a v i t a t i o n a l  p u l l  o f  t h e  sun.  The motion 
o f  a  moon w i t h i n  t h e  s o l a r  system can be p a r t l y  exp la ined  through t h e  f o r c e  exe r t ed  
by t h e  sun bu t  r e q u i r e s  t h e  i n t roduc t i on  of  a  second f o r c e ,  t h e  g r a v i t a t i o n a l  p u l l  
o f  t h e  hos t  p l a n e t ,  t o  exp l a in  t h e  smal l  o r b i t s  which a r e  superimposed on t h e  huge 
o r b i t  around t h e  sun. 

D ia l ec t  systems,  t o o ,  a r e  c h a r a c t e r i z e d  by t h e s e  common and c e n t r a l  f o r c e s  
which exp l a in  t h e  o v e r a l l  p a t t t e r n  of i n t e r a c t i o n .  I n  S e c t i o n  6.12 t h e  imbalanced 
p a t t e r n  o f  i n t e r a c t i o n  between two d i a l e c t s  was d i scussed .  When many such pa i rw i se  
r e l a t i o n s  a r e  viewed s imul taneous ly ,  t hen  an  o v e r a l l  p a t t e r n  o f  a s i n g l e  d i a l e c t  
dominating i n t e r a c t i o n  wi th  t h e  surrounding d i a l e c t s  may be  s een .  T h i s  kind of 
dominance ( a t t r a c t i o n )  d e f i n e s  c e n t e r s ,  and t h u s  d i a l e c t  systems a r e  viewed a s  
c en t e r ed  systems. The c e n t e r  w i th in  a  d i a l e c t  system is t h e  primary f o r c e  i n  
exp l a in ing  p a t t e r n s  of communication w i th in  t h a t  system. A s  i n  t h e  s o l a r  system,  
t h e r e  may a l s o  be secondary ( o r  even t e r t i a r y ,  and s o  on) c e n t e r s .  These subs idary  
c e n t e r s  would be used i n  a d d i t i o n  t o  t h e  primary c e n t e r  t o  e x p l a i n  r e l a t i o n s  i n  a  
s p e c i f i c  subsystem o f  t h e  whole. 

A c e n t e r  is  de f i ned  by r ecou r se  t o  a  number o f  f a c t o r s .  For  a g iven  system, 
t h e  communication c e n t e r  would be  t h e  d i a l e c t  most widely  understood. The 
l i n g u i s t i c  c e n t e r  would be t h e  d i a l e c t  having t h e  h i g h e s t  average l i n g u i s t i c  
s i m i l a r i t y  t o  a l l  o the r  d i a l e c t s .  The geographic  c e n t e r  would be  t h e  d i a l e c t  having 
t h e  lowest  average d i s t a n c e  t o  a l l  o t h e r  d i a l e c t s .  The demographic c e n t e r  would be 
t h e  d i a l e c t  having t h e  g r e a t e s t  popula t ion .  The c e n t e r  wi th  r e s p e c t  t o  community 
f a c i l i t i e s  would be t h e  d i a l e c t  having t h e  g r e a t e s t  c o l l e c t i o n  o f  f a c i l i t i e s .  The 



c e n t e r  f o r  c u l t u r a l  a s s o c i a t i o n s ' w o u l d  be t h e  d i a l e c t  a t t r a c t i n g  t h e  g r e a t e s t  number 
o f  mar r ied  c o u p l e s ,  a t t r a c t i n g  t h e  g r e a t e s t  number o f  people  t o  c e r e m o n i a l s ,  having 
t h e  g r e a t e s t  c o n c e n t r a t i o n  o f  t r a d i t i o n a l  w e a l t h ,  o r  having t h e  g r e a t e s t  p o l i t i c a l  
power. A l l  o f  t h e s e  f a c t o r s  c o n t r i b u t e  t o  d e f i n i n g  a  c e n t r a l  d i a l e c t .  An examples 
i s  g i v e n  i n  S e c t i o n  6 .3 .2  where t h e  c e n t r a l  d i a l e c t  f o r  S a n t a  Cruz I s l a n d  i s  
determined.  For  t h r e e  o t h e r  examples o f  d e f i n i n g  a  c e n t r a l  d i a l e c t  and a  d i s c u s s i o n  
o f  t h e  g e n e r a l  t o p i c ,  s e e  t h e  paper by Joy  Sanders  ( 1977) .  I n  S e c t i o n  6.3.5 ( F i g u r e  
6 .13)  t h e  h y p o t h e s i s  t h a t  r e l a t i o n s  t o  t h e  c e n t r a l  d i a l e c t  d e f i n e  r e l a t i o n s  over  t h e  
whole system is t e s t e d .  The p r e d i c t i n g  models t h u s  d e r i v e d  a r e  88% a c c u r a t e  on 
average .  

6.2 A g e n e r a l  model f o r  e x p l a i n i n g  communication . 

I n  t h i s  s e c t i o n  a  g e n e r a l  model f o r  e x p l a i n i n g  communication is developed; i n  
S e c t i o n  6.3 i t  is  t e s t e d  w i t h  d a t a  from S a n t a  Cruz I s l a n d .  Many p o s s i b i l i t i e s  f o r  
f i l l i n g  i n  t h e  g e n e r a l  model a r e  suggested;  a t  t h i s  p o i n t  i t  is t o o  soon t o  propose 
which a r e  b e s t .  T h e r e f o r e ,  i n  S e c t i o n  6.3 many o f  t h e  p r o p o s a l s  a r e  t e s t e d  a g a i n s t  

' t h e  f i e l d  d a t a  and t h e  r e s u l t s  a r e  r e p o r t e d .  These s e r v e  t o  i n d i c a t e  t h e  p o t e n t i a l  
o f  t h e  g e n e r a l  model. 

The model is  developed i n  two p a r t s .  F i r s t ,  S e c t i o n  6.2.1 d i s c u s s e s  t h e  
r e l a t i o n s h i p  between l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  i n  p r e d i c t i n g  
i n t e l l i g i b i l i t y .  A model i n v o l v i n g  t h o s e  t h r e e  v a r i a b l e s  a l o n e  i s  g iven .  Second, 
S e c t i o n  6.2.2 c o n c e n t r a t e s  on t h e  c o n t a c t  v a r i a b l e  and deve lops  a model f o r  
p r e d i c t i n g  v a l u e s  o f  t h e  c o n t a c t  f a c t o r  t o  u s e  i n  t h e  main fbrmula .  

6.2.1 P r e d i c t i n g  i n t e l l i g i b i l i t y  

The b a s i c  model suggested i n  S e c t i o n  4.3 s t a t e s  t h a t  i n t e l l i g i b i l i t y  h a s  two 
components, a s i m i l a r i t y - b a s e d  component and a  con tac t -based  component. Another way 
o f  s a y i n g  t h e  same t h i n g  i s  t h a t  i n t e l l i g i b i l i t y  i s  based on both  l i n g u i s t i c  f a c t o r s  
and s o c i a l  f a c t o r s .  I n  mathemat ical  t e r m s ,  one would s a y  t h a t  i n t e l l i g i b i l i t y  i s  a 
f u n c t i o n  o f  l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t .  Tha t  is ,  

where I = i n t e l l i g i b i l i t y ,  
L = l i n g u i s t i c  s i m i l a r i t y ,  and 
C = c o n t a c t  

The g o a l  o f  t h i s  s e c t i o n  is  t o  s p e c i f y  t h e  manner i n  which t h e s e  two v a r i a b l e s  
i n t e r a c t  t o  e x p l a i n  i n t e l l i g i b i l i t y .  

A l l  p rev ious  a t t e m p t s  t o  s p e c i f y  a  model f o r  i n t e l l i g i b i l i t y  have sugges ted  
t h a t  t h e  f u n c t i o n  r e l a t i n g  l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  i s  a n  a d d i t i v e  one 
(Casad 1974: 191, S t o l t z f u s  1974:46, C o l l i e r  1977 :256) .  Tha t  i s ,  

T h i s  model s t a t e s  t h a t  i n t e l l i g i b i l i t y  i s  equa l  t o  t h e  e f f e c t  o f  l i n g u i s t i c  
s i m i l a r i t y ,  o r  t h e  e f f e c t  o f  c o n t a c t ,  o r  t h e  sum o f  bo th .  When t h e r e  is no c o n t a c t ,  
t h e  f a c t o r  i s  z e r o  and i n t e l l i g i b i l i t y  is  based s t r i c t l y  on l i n g u i s t i c  s i m i l a r i t y .  
When t h e r e  i s  no s i m i l a r i t y ,  t h e  L f a c t o r  i s  z e r o ,  and i n t e l l i g i b i l i t y  i s  based 
s t r i c t l y  on  c o n t a c t .  When t h e r e  i s  both  s i m i l a r i t y  and c o n t a c t ,  i n t e l l i g i b i l i t y  i s  
t h e  sum of t h e i r  e f f e c t s .  When c o n t a c t  i s  f a v o r a b l e ,  t h e  e f f e c t  w i l l  be a  boos t  i n  



i n t e l l i g i b i l i t y  above t h e  l e v e l  p r ed i c t ed  by l i n g u i s t i c  s i m i l a r i t y  a l one .  When 
con t ac t  is no t  f a v o r a b l e ,  t h e  I; f a c t o r  could have a  nega t i ve  v a l u e  which would have 
t h e  e f f e c t  o f  l i m i t i n g  i n t e l l i g i b i l i t y  t o  a  l e v e l  lower t han  t h a t  expected on t h e  
b a s i s  o f  s i m i l a r i t y .  ( T h i s  model t h e r e f o r e  a ccoun t s  f o r  t h e  c a s e s  r e p o r t e d  by Wolff 
1959.) 

Th is  model ha s  t h e  d i sadvantage  t h a t  i t  p u t s  no c e i l i n g  on t h e  p o s s i b l e  e f f e c t  
o f  c o n t a c t .  If t h e  s i m i l a r i t y  and con t ac t  f a c t o r s  were both h i g h ,  a  percen tage  o f  
i n t e l l i g i b i l i t y  beyond 100% would probably be p red ic ted .  Th i s  is because t h e  model 
s p e c i f i e s  no i n t e r a c t i o n  between t h e  v a r i a b l e s ;  a  g iven  degree o f  c o n t a c t  i n c r e a s e s  
i n t e l l i g i b i l i t y  by t h e  same amount r e g a r d l e s s  o f  t h e  degree  o f  s i m i l a r i t y .  T h i s  
cannot  a c t u a l l y  be t h e  c a s e ,  however. For  i n s t a n c e ,  assume t h a t  75% s i m i l a r i t y  
p r e d i c t s  50% i n t e l l i g i b i l i t y  when t h e r e  i s  no c o n t a c t  and  that^ amount o f  c o n t a c t  
r a i s e s  i n t e l l i g i b i l i t y  by 40% t o  90%. But suppose t h a t  90% s i m i l a r i t y  p r e d i c t s  80% 
i n t e l l i g i b i l i t y  when t h e r e  is no c o n t a c t ,  t h en  l ~ ,  amount o f  c o n t a c t  cannot  r a i s e  
i n t e l l i g i b i l i t y  by ano the r  40%. By d e f i n i t i o n ,  t h e  degree o f  i n t e l l i g i b i l i t y  cannot  
exceed 100%. There fore ,  t h e  degree  of unders tanding which a  c e r t a i n  amount of 
c o n t a c t  b r i n g s  about  must be r e s t r i c t e d  by t h e  amount o f  improvement which i s  s t i l l  
pos s ib l e .  

Th is  ref inement  t o  t h e  model can be formulated a s  fol lows:  

Here l i n g u i s t i c  s i m i l a r i t y  i s  measured a s  a  percen tage .  The va lue  (100 - L) t h en  
g i v e s  t h e  percentage o f  non - s imi l a r i t y .  T h i s  model sugges t s  t h a t  t h e  l e a r n i n g  (and 
t h u s  i n t e l l i g i b i l i t y  boos t )  brought about by t h e  c o n t a c t  f a c t o r  is  l i m i t e d  t o  t h a t  
po r t i on  o f  t h e  language which is  n o t  a l r e a d y  s i m i l a r .  

I n  o r d e r  t o  use  l e a s t - squa re s  r e g r e s s i o n  techn iques  t o  t e s t  t h e  model, t h e  
model would b e  re formula ted  a s  fol lows:  

Mul t ip le  r e g r e s s i o n  a n a l y s i s  would then  y i e l d  va lue s  f o r  t h e  t h r e e  b c o n s t a n t s  i n  
t h e  formula.  

The techn iques  o f  l e a s t - squa re s  r e g r e s s i o n  a n a l y s i s  a r e  no t  a p p r o p r i a t e  f o r  t h e  
d a t a  from San t a  Cruz I s l a n d  because s t e p  f u n t i o n s  r a t h e r  t han  con t inuous  f u n c t i o n s  
a r e  r equ i r ed  t o  p r e d i c t  i n t e l l i g i b i l i t y  ( s e e  S e c t i o n  6.3.3). The re fo r e ,  ano the r  
fo rmula t ion  o f  t h e  b a s i c  model is t e s t e d  i n  Sec t i on  6.3. It is a s  fo l lows :  

I n  t h e  f i r s t  p l a c e ,  l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  a r e  combined d i r e c t l y  (w i th  no 
weight ing f a c t o r s  o r  a d d i t i v e  cons t an t s )  t o  p r e d i c t  t h e  " l i n g u i s t i c  f a m i l i a r i t y n ,  o r  
E. The f a m i l i a r i t y  is a  percen tage  e s t i m a t e  o f  what p o r t i o n  o f  t h e  d i a l e c t  o f  t h e  
speaker  is f a m i l i a r  t o  t h e  h e a r e r ,  e i t h e r  through s i m i l a r i t y  o r  c o n t a c t  o r  both.  I n  
o r d e r  t o  p reven t  E from exceeding 1001, t h e  I; f a c t o r  must be s c a l e d  t o  a  range of 
z e r o  t o  one.  A s  long as L ranges  from 0% t o  100% and ranges  from ze ro  t o  one,  E. 
w i l l  range from 0% t o  100%. I n t e l l i g i b i l i t y  is  then  p r ed i c t ed  a s  a  f u n c t i o n  of 
f a m i l i a r i t y .  I n  Sec t i on  6 .3 ,  s t e p  f u n c t i o n s  a r e  used t o  p r e d i c t  i n t e l l i g i b i l i t y  



from f a m i l i a r i t y .  

6.2.2 P r e d i c t i n g  i n t e r a c t i o n  and con t ac t  

Contact  can  be measured by some o f  t h e  t echn iques  suggested i n  S e c t i o n  6.1.2.3 
and s u b s t i t u t e d  s t r a i g h t  i n t o  t h e  above formulas;  t h i s  is  done i n  S e c t i o n  6.3.5.1.  
A complementary method is  t o  p r e d i c t  c o n t a c t ;  t h i s  is  done i n  S e c t i o n  6.3.5.2.  The 
p r e d i c t i o n  can  be based on some of  t h e  f a c t o r s  under ly ing  c o n t a c t ,  such  a s  d i s t a n c e  
between speech communities, popu l a t i on ,  r e l a t i v e  d i s t a n c e  from t h e  c e n t e r ,  and s o  
on. The advantage o f  p r e d i c t i n g  from t h e s e  f a c t o r s  is t h a t  t hey  can  be measured 
from maps and census  d a t a  be fo r e  go ing  i n t o  t h e  f i e l d .  P r e d i c t i o n s  can a l s o  be 
based on o v e r a l l  a t t r a c t i o n  and mot iva t ion  r e l a t i o n s  computed from t h e  raw d a t a  
(Sec t i on  6 .1 .2 .3) .  When p r e d i c t i o n s  a r e  based on g e n e r a l  p a t t e r n s  observed ove r  t h e  
whole system, t h e  es t imated  v a l u e s  may t u r n  o u t  t o  be b e t t e r  t han  t h e  observed ones  
f o r  a t  l e a s t  two reasons :  ( 1 )  t h e  p r e d i c t e d  v a l u e s  may a f f o r d  a  more r e f i n e d  
measurement if t h e  o r i g i n a l  s c a l e  had on ly  two o r  t h r e e  d i s c r e t e  l e v e l s ,  and ( 2 )  t h e  
p r ed i c t ed  v a l u e s  may smooth over  g r o s s  measurement e r r o r s  i n  t h e  raw d a t a .  The 
San t a  Cruz I s l a n d  d a t a  g i v e  evidence t h a t  c o n t a c t  p r ed i c t ed  on t h e  b a s i s  o f  o v e r a l l  
a t t r a c t i o n  and mot iva t ion  r e l a t i o n s  is  a b e t t e r  p r e d i c t o r  o f  i n t e l l i g i b i l i t y  t han  
t h e  raw pa i rw i se  c o n t a c t  measurements ( S e c t i o n  6 .3 .5 ) .  

Models f o r  p r e d i c t i n g  i n t e r a c t i o n  and c o n t a c t  a r e  n o t  new t o  s o c i a l  s c i ence .  
They have been used by s o c i o l o g i s t s  t o  e x p l a i n  human i n t e r a c t i o n  f o r  n e a r l y  one 
hundred yea r s .  Gerald  Ca r ro the r s  (1956) g i v e s  a n  e x t e n s i v e  h i s t o r i c a l  rev iew o f  
what a r e  probably t h e  most promising models, n g r a v i t a t i o n a l l l  models. Quot ing  from 
Ca r ro the r s  (1956:94): 

I n  g e n e r a l  terms, t h e  g r a v i t y  concept  o f  human i n t e r a c t i o n  p o s t u l a t e s  
t h a t  an  a t t r a c t i n g  f o r c e  o f  i n t e r a c t i o n  between two a r e a s  o f  human 
a c t i v i t y  is c r e a t e d  by t h e  popula t ion  masses o f  t h e  two a r e a s ,  and a 
f r i c t i o n  a g a i n s t  i n t e r a c t i o n  is caused by t h e  i n t e r v e n i n g  space  over  which 
t h e  i n t e r a c t i o n  must t a k e  p lace .  Tha t  is, i n t e r a c t i o n  between t h e  two 
c e n t e r s  o f  popula t ion  concen t r a t i on  v a r i e s  d i r e c t l y  w i th  some f u n c t i o n  o f  
t h e  popula t ion  s i z e  o f  t h e  two c e n t e r s  and i n v e r s e l y  w i th  some f u n c t i o n  o f  
t h e  d i s t a n c e  between them. 

This  is ,  o f  cou r se ,  no th ing  more than an  analogy t o  Newton's law o f  u n i v e r s a l  
g r a v i t a t i o n .  The d i r e c t  analogy t o  Newton's law is  s t a t e d  mathemat ica l ly  as fo l l ows  
(Ca r ro the r s  1959: 95 : 

w h e r e ,  F i j  = f o r c e  o f  i n t e r a c t i o n  b e t w e e n  c e n t e r  - i 

a n d  c e n t e r  1; 

P i ,  P j  = p o p u l a t i o n  o f  a r e a s  - i and 1, r e s p e c t i v e l y ;  a n d  

D i j  = d i s t a n c e  b e t w e e n  c e n t e r  - i a n d  c e n t e r  1. 



Following t h e  analogy from phys ics ,  t h e  energy o f  i n t e r a c t i o n  between t h e  two 
communities would have g iven  by mu l t i p ly ing  t h e  f o r c e  t imes  t h e  d i s t a n c e .  The 
r e s u l t  would have s imply t h e  d i s t a n c e ,  r a t h e r  than  t h e  d i s t a n c e  squared ,  i n  t h e  
denominator. For t h e  d i s t a n c e  term,  no t  o n l y  geographic  d i s t a n c e  b u t  a l s o  
l i n g u i s t i c  d i s t a n c e  could be used t o  p r e d i c t  i n t e r a c t i o n .  Th i s  would be based on an 
assumption t h a t  t h e  g r e a t e r  t h e  l i n g u i s t i c  d i f f e r e n c e  between d i a l e c t s ,  t h e  l e s s  t h e  
i n t e r a c t i o n  t h a t  might be expected.  

The above formula p r e d i c t s  r e c i p r o c a l  i n t e r a c t i o n .  Of more i n t e r e s t  t o  us  than  
r e c i p r o c a l  i n t e r a c t i o n  is one-way c o n t a c t .  I n  t h e  s o c i o l o g i c a l  analogy t o  phys ics  
t h e r e  i s  such a  measure. It i s  termed " p o t e n t i a l  o f  populat ion"  (based on an  
analogy t o  p o t e n t i a l  energy)  and was developed by S tewar t  (1941 ,  Car ro the r s  
1956:96). It sugges t s  t h a t  t h e  p o t e n t i a l  f o r  i n t e r a c t i o n  of  an i n d i v i d u a l  a t A  wi th  
t h e  popula t ion  o f  community J, w i l l  be g r e a t e r  a s  t h e  popula t ion  o f  j is g r e a t e r ,  
and w i l l  be l e s s  a s  t h e  d i s t a n c e  between L and J i n c r e a s e s .  S t a t e d  mathemat ica l ly ,  
t h e  p r e d i c t i o n  o f  c o n t a c t  i n  t h e s e  terms would be a s  fo l lows :  

w h e r e ,  C = t h e  p o t e n t i a l  c o n t a c t  o f  i w i t h  i j -  - 
s p e e c h  c o m m u n i t y  1; 

P = t h e  p o p u l a t i o n  o f  c o m m u n i t y  1; a n d  
j 

Dij = t h e  d i s t a n c e  s e p a r a t i n g  - i a n d  1. 

I n  t h i s  fo rmula t ion ,  t h e  popula t ion  of  s e r v e s  essentially as a measure o r  t n e  
s t t r a c t i g n  o f  A. The assumption i s ,  t h e  l a r g e r  j is,  t h e  more l i k e l y  i t  i s  t o  
a t t r a c t  c o n t a c t .  I f  we r e w r i t e  t h e  formula t o  r e p l a c e  popula t ion  wi th  a t t r a c t i o n ,  
t h e  r e s u l t  is  a  more g e n e r a l  model which can have wider a p p l i c a t i o n  i n  p r e d i c t i n g  
language c o n t a c t .  

Another f a c t o r  can be added t o  t h e  model; t h i s  is t h e  mo t iva t i on  o f  group f t o  
have c o n t a c t .  The c o n t a c t  o f  j with  t h e  speech o f  community j does n o t  depend 
s o l e l y  on 3's a t t r a c t i o n ,  bu t  a l s o  o n l ' s  mot iva t ion  t o  i n t e r a c t .  Some communities 
may be eager  and outgoing;  o t h e r s  may be c a u t i o u s  o r  r e c l u s i v e .  

Another ref inement  can be made t o  t h e  model. When measuring t h e  c o n t a c t  o f  one 
group wi th  ano the r ,  t h e  d i s t a n c e  between them can be measured r e l a t i v e l y  from t h e  
pe r spec t i ve  o f  t h e  group which is making t h e  c o n t a c t ,  r a t h e r  t han  i n  a b s o l u t e  terms. 
The r e f i n e d  model f o r  p r e d i c t i n g  con t ac t  is t h e r e f o r e ,  



where,  i C j  = t h e  c o n t a c t  o f  community - i w i t h  t h e  

s p e e c h  o f  community i; 

A = t h e  a t t r a c t i o n  o f  community i; 
j 

M i  = t h e  m o t i v a t i o n  o f  community - i; and 

D = t h e  d i s t a n c e  from i t o  i a s  i j  - 
p e r c e i v e d  by - i .  

There a re  many poss ib i l i t i e s  f o r  spec i f ic  fac tors  t o  plug in to  the model. 
Distance could be geographic, o r  l i ngu i s t i c ,  o r  a combination of both. The 
following factors  could be used t o  estimate the a t t rac t ion  of a group: population 
s i z e ,  population density, nearness to  the center of the d i a l ec t  system, o r  the 
number of community f a c i l i t i e s  located within t ha t  group. Motivation could be 
estimated a s  the inverse of any of the above factors .  That is ,  a s  the population of 
the  group increases, we might expect its motivation t o  make contacts t o  decrease. 
A s  a group is nearer t o  the  center of the d ia lec t  system, we might expect i ts  
motivation t o  make contacts t o  diminish, and so on. Another source of estimates fo r  
a t t rac t ion  and motivation a re  the sums of the rows and columns of the raw data 
matrices (Section 6 . 1 . 2 . 3 ) .  It was already suggested tha t  the sums of the rows and 
colums r e f l ec t  the re la t ive  motivation and a t t rac t ion  of the d i a l ec t s  within the 
whole d ia lec t  system. 

Another possible perspective on a t t r ac t i on  and motivation surfaced i n  the 
discussion of patterns of in teract ion (Section 6 . 1 . 2 . 2 ) .  There i t  was suggested 
tha t  contact re la t ions  a re  the resu l t  of a t  l e a s t  two fac tors ,  a need factor  and an 
a t t i t ude  factor.  The degree t o  which A a t t r a c t s  could be measured i n  terms of J's 
need t o  in te rac t  w i t h  1 ,  and J's motivation t o  in te rac t  could be measured i n  terms 
of i ts  a t t i t ude  toward 1. 

The poss ib i l i t i es  a re  numerous and a t  t h i s  point no dogmas concerning the best 
approach can be suggested. I n  the next section of t h i s  chapter some of the above 
proposals a r e  tes ted against f i e l d  data. These r e su l t s  serve t o  indicate the 
potential  of the general model. 



6 . 3  Explaining communication on San ta  Cruz I s l a n d  

The models developed i n  Sec t i on  6 .2  a r e  now used t o  exp l a in  communication on 
Santa  Cruz I s l a n d  i n  t h e  Solomon I s l a n d s .  The i s l a n d  i s  about  30 mi l e s  from end t o  
end and has  a  t o t a l  popula t ion  o f  around 3000. I n  1977 I conducted a  d i a l e c t  
i n t e l l i g i b i l i t y  survey t h e r e  fo l lowing  t h e  method de sc r i bed  i n  S e c t i o n  2 .1 .  A t  t h e  
same t ime ,  Richard Buchan conducted a  l e x i c o s t a t i s t i c  survey.  The r e s u l t s  o f  both 
a r e  r epo r t ed  i n  Simons 1977a. 

The o rgan i za t i on  o f  t h i s  s t udy  i s  i n  seven p a r t s .  Sec t i on  6.3.1 reviews t h e  
da t a .  Sec t i on  6.3.2 i s  an  a n a l y s i s  which l o c a t e s  t h e  c e n t e r  o f  t h e  San t a  Cruz 
d i a l e c t  system. Sec t i on  6.3.3 reviews t h e  s t a t i s t i c a l  methods used t o  e v a l u a t e  t h e  
models f o r  exp la in ing  communication. Then i n  S e c t i o n s  6.3.4 and 6.3.5 many 
d i f f e r e n t  models f o r  exp l a in ing  communicatioii a r e  proposed and t e s t e d .  S e c t i o n  
6.3.6 summarizes t h e  succe s s ive  re f inements  which were achieved a t  d i f f e r e n t  s t a g e s  
i n  t h e  modeling process .  F i n a l l y ,  S e c t i o n  6.3.7 draws conc lu s ions ,  both  o f  a  
s p e c i f i c  n a t u r e  f o r  exp l a in ing  communication on San ta  Cruz I s l a n d  and o f  a  g e n e r a l  
n a t u r e  f o r  exp l a in ing  communication elsewhere i n  t h e  world. 

6 .3 .1  The d a t a  

A complete d e s c r i p t i o n  o f  t h e  d a t a  f o r  t h i s  s t u d y  and a l l  t h e  d a t a  t a b l e s  a r e  
found i n  Appendix 2.1. A t  t h i s  po in t  I g i v e  on ly  a  b r i e f  review o f  what t h e  d a t a  
con t a in .  The numbers i n  paren theses  r e f e r  t o  t h e  Appendix i n  which t h e  d e t a i l s  a r e  
found. 

I n t e l l i g i b i l i t y  was t e s t e d  i n  t h i r t e e n  v i l l a g e s  dur ing  t h e  d i a l e c t  su rvey .  
These t h i r t e e n  v i l l a g e s  r ep r e sen t  t h e  main d i a l e c t s  on San t a  Cruz I s l a n d .  I n  t h e  
first p l ace ,  t h r e e  i tems o f  informat ion about  each o f  t h e  t h i r t e e n  d i a l e c t s  a r e  
given:  t h e  v i l l a g e s  which comprise them (2.1.11,  t h e  popula t ion  o f  t h e  d i a l e c t s  
( 2 . 1 . 2 ) ,  and t h e  d e n s i t y  o f  popula t ion  o f  t h e  d i a l e c t s  ( 2 . 1 . 4 ) .  The remaining d a t a  
c o n s i s t  o f  pa i rwise  measurements o f  r e l a t i o n s h i p  between t h e  d i a l e c t s .  These 
measurements inc lude :  t h e  geographic  d i s t a n c e  between t h e  d i a l e c t s  measured as 
t r a v e l i n g  t ime  2 . 1 3  t h e  l e x i c a l  s i m i l a r i t y  between t h e  d i a l e c t s  measured a s  
cognate  percen tages  (2 .1 .5 ) ,  t h e  l e x i c a l  d i s t a n c e  between t h e  d i a l e c t s  measured a s  
percentages  o f  non-cognates (2.1 .6 ) , t h e  i n t e l l i g i b i l i t y  between d i a l e c t s  measured 
a s  descr ibed  i n  Sec t i on  2.1 (2 .1 .7 ) ,  l o c a l  op in ions  about  i n t e l l i g i b i l i t y  (2 .1 .8 )  , 
t h e  c o n t a c t  o f  d i a l e c t s  through yea r l y  church f e s t i v a l s  ( 2 . 1 . 9 ) ,  and t h e  c o n t a c t  o f  
d i a l e c t s  through marr iage t i e s  (2 .1 .10) .  Geographic and l e x i c a l  d i s t a n c e  a r e  
measured r e l a t i v e l y  a s  we l l  a s  a b s o l u t e l y .  I n  Appendix 2.1.11 a complete mat r ix  o f  
es t imated  i n t e l l i g i b i l i t y  i s  given.  The e s t i m a t i o n s  a r e  based on t h e  f i n a l  
p r ed i c t i ng  model developed i n  Sec t i on  6.5.  

6.3.2 The c e n t e r  o f  t h e  San ta  Cruz d i a l e c t  system 

The c e n t r a l i t y  o f  a  d i a l e c t  can be measured i n  s e v e r a l  ways. It could be 
geographica l ly  c e n t r a l .  It could be a  c e n t e r  o f  populat ion.  It could be 
l i n g u i s t i c a l l y  o r  c u l t u r a l l y  c e n t r a l .  A l l  t h e s e  f a c t o r s  must be cons idered  i n  
de f i n ing  a  c e n t e r .  I d e a l l y  t h e  evidence from many a s p e c t s  o f  c e n t r a l i t y  w i l l  
converge on a s i n g l e  answer. For San ta  Cruz I s l a n d  it does .  

The c e n t e r  f o r  t h e  San ta  Cruz d i a l e c t  system is Mbanua ( B A N ) .  The evidence is 
summarized i n  t h e  fol lowing l i s t  i n  which t h e  f i r s t  and second most c e n t r a l  d i a l e c t s  
a r e  l i s t e d  f o r  each o f  t h e  k inds  o f  da t a  p resen ted  i n  Appendix 2.1.  



P o p u l a t i o n  BAN L WO 
Dens i ty  BAN LWO 
Geographic d i s t a n c e  BAN NEP 
L e x i c a l  d i s t a n c e  L WO BAN 
I n t e l l i g i b i l i t y  o p i n i o n s  BAN, LWO, NEP, MAT, VEN ( t i e )  
F e s t i v a l  a t t e n d a n c e  BAN L WO 
Marr iage r e s i d e n c e  BAN L WO 

The fo l lowing  c r i t e r i a  f o r  d e f i n i n g  c e n t e r s  were used: f o r  p o p u l a t i o n  and d e n s i t y ,  
t h e  g r e a t e s t  p o p u l a t i o n  and d e n s i t y ;  f o r  geograph ic  and l e x i c a l  d i s t a n c e ,  t h e  lowes t  
average  d i s t a n c e ;  f o r  o p i n i o n s ,  f e s t i v a l s ,  and m a r r i a g e ,  t h e  g r e a t e s t  a t t r a c t i o n .  

The evidence c l e a r l y  p o i n t s  t o  Mbanua as t h e  c e n t r a l  d i a l e c t .  A f u r t h e r  b i t  o f  
. evidence which h a s  n o t  y e t  been mentioned a l s o  concurs .  T h i s  i s  t h e  ev idence  o f  

community f a c i l i t i e s .  Most o f  t h e  d i a l e c t s  are. s e l f  s u f f i c i e n t  i n  t e r m s  o f  
churches ,  s t o r e s ,  and pr imary schools . .  The one f a c i l i t y  which i n f l u e n c e s  
i n t e r a c t i o n  on a n  is land-wide s c a l e  i s  t h e  a d m i n i s t r a t i v e  h e a d q u a r t e r s  f o r  t h e  whole 
E a s t e r n  Outer  I s l a n d s  c o u n c i l  a r e a  o f  t h e  Solomon I s l a n d s .  A t  t h i s  h e a d q u a r t e r s  a r e  
l o c a t e d  t h e  o n l y  h o s p i t a l ,  government o f f i c e s ,  p o s t  o f f i c e ,  p o l i c e  s t a t i o n ,  and 
a i r s t r i p  f o r  t h e  i s l a n d .  The major s h i p  wharf is t h e r e  as w e l l .  T h i s  i n s t i t u t i o n a l  
c e n t e r  is  l o c a t e d  midway between Mbanua and Lwowa. 

I n  S e c t i o n  6.5 when models which p r e d i c t  c o n t a c t  on t h e  b a s i s  o f  d i s t a n c e  from 
t h e  c e n t e r  a r e  t e s t e d ,  t h e  d a t a  used a r e  t h e  d i s t a n c e s  o f  the d i a l e c t s  from Mbanua. 
These a r e  found i n  Appendix 2.1 by t a k i n g  t h e  BAN columns o f  Table  2.1 (geograph ic  
d i s t a n c e )  and Table  2.4 ( l e x i c a l  d i s t a n c e ) .  

6.3.3 The s t a t i s t i c a l  method 

U n f o r t u n a t e l y ,  t h e  s t a t i s t i c a l  methods used i n  t h e  a n a l y s i s  o f  l e x i c a l  
s i m i l a r i t y  and i n t e l l i g i b i l i t y  (Chap te r  5 )  a r e  n o t  a p p l i c a b l e  t o  t h e s e  d a t a .  T h i s  
i s  because i n t e l l i g i b i l i t y  was measured on a  d i s c r e t e  p o i n t  s c a l e ,  r a t h e r  t h a n  on a 
con t inuous  percen tage  s c a l e .  T h i s  r e s u l t s  i n  two r e a s o n s  why t h e  l e a s t - s q u a r e s  
methods o f  c o r r e l a t i o n  and r e g r e s s i o n  a n a l y s i s  used p r e v i o u s l y  a r e  n o t  a p p l i c a b l e  t o  
t h e  c u r r e n t  a n a l y s i s :  ( 1 )  t h e  t e c h n i q u e s  a r e  n o t  a p p r o p r i a t e  f o r  o r d i n a l  s c a l e  
v a r i a b l e s ,  and ( 2 )  t h e  f u n c t i o n s  which p r e d i c t  i n t e l l i g i b i l i t y  a r e  s t e p  f u n c t i o n s  
r a t h e r  t h a n  l i n e a r  f u n c t i o n s .  

S t a t i s t i c i a n s  d i s t i n g u i s h  between o r d i n a l  l e v e l  o f  measurement and i n t e r v a l  
l e v e l  o f  measurement ( S t e v e n s  1946).  When a v a r i a b l e  is measured on a n  o r d i n a l  
s c a l e ,  e a c h  c a t e g o r y  h a s  a unique p o s i t i o n  w i t h  r e s p e c t  t o  t h e  o t h e r  c a t e g o r i e s .  
That  i s ,  i t  i s  h i g h e r  i n  v a l u e  t h a n  some c a t e g o r i e s  and lower  i n  v a l u e  t h a n  t h e  
r e s t .  However, o r d e r i n g  is t h e  o n l y  mathemat ical  p r o p e r t y  o f  such  a  measurement 
s c a l e ;  r e l a t i v e  d i s t a n c e  between c a t e g o r i e s  i s  undef ined.  On t h e  o t h e r  hand, when a  
v a r i a b l e  i s  measured on a n  i n t e r v a l  s c a l e  a n  a d d i t i o n a l  p r o p e r t y  c h a r a c t e r i z e s  t h e  
measurements. Not o n l y  a r e  t h e  c a t e g o r i e s  o rdered ;  t h e  d i s t a n c e s  between t h e  
c a t e g o r i e s  a r e  d e f i n e d  i n  t e r m s  o f  f i x e d  and e q u a l  u n i t s .  Of t h e  d a t a  d e s c r i b e d  i n  
S e c t i o n  6 .3 .1 ,  h a l f  o f  t h e  v a r i a b l e s  ( i n t e l l i g i b i l i t y ,  o p i n i o n s ,  church  f e s t i v a l  
a t t e n d a n c e ,  and mar r iage  t i e s )  a r e  measured on a n  o r d i n a l  s c a l e .  The t e c h n i q u e s  o f  
c o r r e l a t i o n  and r e g r e s s i o n  a n a l y s i s  used i n  Chapter  5  r e q u i r e  t h a t  t h e  v a r i a b l e s  be  
measured on a n  i n t e r v a l  s c a l e .  



In  a  l i n e a r  funct ion some amount of change i n  the  independent va r i ab le  always 
r e s u l t s  i n  a  proport ional  amount of change i n  t h e  dependent va r i ab le .  In a  s t e p  
funct ion ,  change i n  t h e  independent va r i ab le  does not  always r e s u l t  i n  change i n  the  
dependent var iable .  Rather,  t he  dependent va r i ab le  holds a  constant  value f o r  
s p e c i f i c  ranges of the  independent va r i ab le ,  and when the  dependent va r i ab le  changes 
i t  does s o  suddenly r a t h e r  than gradually.  When a  s t e p  funct ion i s  p lo t t ed  on a  
graph, the  appearance i s  t h a t  of a  f l i g h t  of s t a i r s .  Figure 6.3 i l l u s t r a t e s  a  
l i n e a r  function and a  s t e p  funct ion. '  The techniques of  c o r r e l a t i o n  and regress ion  
analys is  used i n  Chapter 5 apply when the  underlying funct ion is a  l i n e a r  one. In  
the current  d a t a ,  s ince  i n t e l l i g i b i l i t y  is measured on a  four-point s c a l e ,  funct ions  
which predic t  i n t e l l i g i b i l i t y  w i l l  be s t e p  funct ions.  Even t h e  non-parametric 
co r re l a t ion  techniques (such a s  Spearman o r  Kendall rank-order c o r r e l a t i o n s )  which 
requi re  no assumptions of l i n e a r i t y  o r  i n t e r v a l  s c a l e  va r i ab les  do not handle s t e p  
funct ions.  With these  techniques, a per fec t  s t e p  funct ion y ie lds  l e s s  than pe r fec t  
co r re l a t ion .  

For t h e  two reasons jus t  presented, i t  was necessary t o  use d i f f e r e n t  methods 
of evaluat ing models f o r  predict ing i n t e l l i g i b i l i t y  on Santa Cruz Is land.  I n  the  
previous chapter ,  t h e  percentage of explained va r i a t ion  was the  main measure used t o  
evaluate t h e  adequacy of a  model. Here, t h e  B- 9f =edic t ion  accur_acu i s  
used. T h i s  percentage is  based on t h e  r a t i o  of  predic t ion  accuracy. I n  the  
simplest case ,  t h i s  r a t i o  would be obtained by d iv id ing  t h e  number of co r rec t  
predic t ions  by t h e  t o t a l  number of predic t ions ,  which equals  the  number of  cases .  

However, i n  t h i s  formulation no account is made f o r  hdw f a r  o f f  the  incor rec t  
predic t ions  a r e .  It would be good t o  d i s t ingu i sh  between models with t h e  same r a t i o  
of incorrec t  predic t ions  but i n  which the  e r r o r s  a r e  small i n  one model and l a r g e  i n  
another.  The r a t i o n a l e  here is t h a t  i f  adminis t ra t ive  dec is ions  had t o  be based on 
one o f  the  two models, i t  would be b e t t e r  t o  use the  one w i t h  the smaller  e r r o r s .  
To do t h i s ,  t h e  number of c o r r e c t  predic t ions  i s  decremented f o r  p red ic t ions  which 
a r e  very wrong. I n  t h e  Santa Cruz study understanding is a t  one of t h r e e  l eve l s :  
f u l l  i n t e l l i g i b i l i t y ,  p a r t i a l  i n t e l l i g i b i l i t y ,  o r  sporadic recognit ion.  When a  
predic t ion  is incor rec t  i t  can be o f f  by one l e v e l  o r  a t  most by two l e v e l s .  When a  
predic t ion  i s  o f f  by two l e v e l s ,  one i s  subtracted from the  number of c o r r e c t  
predic t ions .  Thus the r a t i o  of predic t ion  accuracy becomes, 

r a t i o  of predic t ion  accuracy = 

9 o r r e c t  D~eu! ! t ions  - ed ic t lons  of f  bv two l e v a  
t o t a l  predic t ions  

The same re l a t ionsh ip  can be formulated i n  another way using t h e  concept of 
devia t ions .  When a  predic t ion  is c o r r e c t ,  the devia t ion  from t h e  measured value is 
zero;  when i t  is o f f  by one l e v e l ,  t he  devia t ion  i s  one; when it  is o f f  by two 
l e v e l s ,  t h e  devia t ion  i s  two. The following formulation is  the re fo re  equivalent  t o  
the preceding one: 

r a t i o  of predic t ion  accuracy = 

t o t a l  ~ r e d l c t -  sum of devb t io l lg  . . - 
t o t a l  predic t ions  

The percentage of predic t ion  accuracy is then obtained by mult iplying the  r a t i o  by 
one hundred. 



Figure 6.3 A linear function and a step function 
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I n  t h e  previous  c h a p t e r ,  t h e  computat ional  method o f  l e a s t  squa re s  was used t o  
f i n d  t h e  r e g r e s s i o n  l i n e  and t h u s  d e f i n e  t h e  parameters  o f  t h e  model. I n  t h i s  
a n a l y s i s ,  s i n c e  t h o s e  t echn iques  a r e  no t  a p p r o p r i a t e ,  t h e  s t e p  f u n c t i o n  which b e s t  
f i t s  t h e  d a t a  is found by i n spec t i on .  F i r s t ,  a s ca t t e rg r am o f  t h e  d a t a  i s  p l o t t e d .  
Then t h e  cu to f f  p o i n t s  f o r  t h e  s t e p s  a r e  l o c a t e d  such t h a t  t h e  percen tage  o f  
p r e d i c t i o n  accuracy i s  maximized by minimizing t h e  sum o f  t h e  d e v i a t i o n s .  Af t e r  
f i t t i n g  t h e  s t e p  func t i on ,  t h e  sum o f  t h e  d e v i a t i o n s  is t o t a l e d  and t h e  r a t i o  and 
percen tage  o f  p r e d i c t i o n  accuracy a r e  computed. The many s ca t t e rg r ams  i n  Appendix 
2.2 i l l u s t r a t e  t h e  technique.  

T e s t s  o f  s i g n i f i c a n c e  a r e  used t o  compare t h e  accuracy  o f  d i f f e r e n t  models. 
The e x a c t  r a t i o s  o f  p r e d i c t i o n  accuracy a r e  compared w i th  a two-by-two chi-square  
t e s t .  Two types  o f  t e s t s  a r e  used.  A two-ta i led t e s t  is used t o  t e s t  t h e  
hypothes i s  t h a t  two r a t i o s  a r e  unequal when t h e r e  is no reason  t o  su spec t  which one 
should be g r e a t e r .  A one- ta i l ed  t e s t  is used t o  t e s t  t h e  hypo the s i s  t h a t  one 
p a r t i c u l a r  r a t i o  i s  s i g n i f i c a n t l y  g r e a t e r  t han  o r  l e s s  t h a n  a n o t h e r  one.  
(One-tailed t e s t s  a r e  always used u n l e s s  s p e c i f i c a l l y  s t a t e d  o the rw i se . )  The r e s u l t  
o f  t h e  one- o r  two- ta i l ed  chi-square  t e s t  i s  a  s i g n i f i c a n c e  l e v e l .  The s i g n i f i c a n c e  
l e v e l  is  t h e  p r o b a b i l i t y  t h a t  t h e  two r a t i o s  a r e  a c t u a l l y  equa l  and t h a t  t h e  
observed d i f f e r ence  could b e  due t o  chance a lone .  If t h i s  p r o b a b i l i t y  i s  ve ry  low, 
t hen  we f e e l  s a f e  i n  a ccep t i ng  t h e  hypothes i s  t h a t  t h e  r a t i o s  a r e  a c t u a l l y  d i f f e r e n t  
(and t h a t  one is g r e a t e r  t han  t h e  o t h e r  i n  t h e  c a s e  o f  a  one - t a i l ed  t e s t ) .  S o c i a l  
s c i e n t i s t s  g e n e r a l l y  a g r e e  on t h e  .05 l e v e l  a s  being s i g n i f i c a n t .  When accep t i ng  a 
hypothes i s  a t  t h e  .05 l e v e l ,  one i s  saying t h a t  t h e r e  i s  no more t han  a one i n  
twenty chance t h a t  i t  is wrong. I n  t h e  d i s c u s s i o n s  which fo l l ow ,  d i f f e r e n c e s  a t  
t h e  .05 l e v e l  o r  b e t t e r  w i l l  be  c a l l e d  " s i g n i f i c a n t w .  D i f f e r ences  a t  t h e  . O 1  l e v e l  
o r  b e t t e r  w i l l  be c a l l e d  "very  s i g n i f i c a n t t t .  D i f f e r ences  a t  t h e  ,001 l e v e l  o r  
b e t t e r  w i l l  b e  c a l l e d  "h igh ly  s i g n i f i c a n t w .  Occas iona l ly  d i f f e r e n c e s  j u s t  ove r  
t h e  .05 l e v e l  w i l l  be r e f e r r e d  t o  a s  "nea r l y  s i g n i f i c a n t " .  

6 .3 .4  S i n g l e  v a r i a b l e  models 

I n  Appendix 2 .2  t h e  s ca t t e rg r ams  and t h e  b e s t  f i t  s t e p  f u n c t i o n s  f o r  s i n g l e  
v a r i a b l e  p r e d i c t o r s  of i n t e l l i g i b i l i t y  a r e  given.  S i x  s i n g l e  v a r i a b l e  p r e d i c t o r s  
a r e  t r i e d :  geographic  d i s t a n c e ,  l e x i c a l  s i m i l a r i t y ,  op in ions  about  i n t e l l i g i b i l i t y ,  
church f e s t i v a l  a t t endance ,  mar r iage  t i e s ,  and p r ed i c t ed  marriage r e s idence .  The 
accuracy o f  t h e s e  s i n g l e  v a r i a b l e  p r e d i c t o r s  is summarized i n  F igu re  6.4. I n  t h i s  
t a b l e ,  t h e  percentage o f  p r e d i c t i o n  accuracy  f o r  t h e  s i n g l e  v a r i a b l e  p r e d i c a t e s  is  
g iven  i n  t h e  "With model'  column. I n  pa r en the se s ,  fo l lowing  t h e  pe r cen t ages ,  a r e  
t h e  e x a c t  r a t i o s  o f  p r e d i c t i o n  accuracy.  Th is  format is  fol lowed i n  a l l  remaining 
t a b l e s :  pe rcen tages  followed by t h e  exac t  r a t i o s .  I n  t h e  first column o f  numbers 
i n  t h e  t a b l e ,  t h e  percen tage  o f  p r e d i c t i o n  accuracy  f o r  t h e  wors t  c a s e  model i s  
given.  Th is  is t h e  minimum percen tage  o f  accuracy t h a t  would be ob t a ined  i f  t h e  
r e l a t i o n s h i p  between i n t e l l i g i b i l i t y  and t h e  p r e d i c t o r  were due t o  chance a lone  and 
n o t  t o  any c o r r e l a t i o n  between t h e  two. I n  every  c a s e ,  t h e  wors t  c a s e  occu r s  i f  t h e  
model p r e d i c t s  f u l l  i n t e l l i g i b i l i t y  f o r  a l l  v a lue s  o f  t h e  independent va lue .  T h i s  
is  because t h e r e  a r e  many more c a s e s  o f  f u l l  i n t e l l i g i b i l i t y  t han  o f  t h e  o t h e r  two 
l e v e l s .  S ince  t h e  s t r a t e g y  i n  f i n d i n g  t h e  b e s t  f i t  s t e p  f u n c t i o n  is t o  maximize 
p r e d i c t i o n  acccuracy ,  i t  can never  be  worse t han  what would be  g iven  by p r e d i c t i n g  
on ly  f u l l  i n t e l l i g i b i l i t y .  

Note t h a t  i n  every c a s e ,  t h e  p r e d i c t i o n  accuracy f o r  t h e  model is g r e a t e r  t h a n  
t h e  wors t  case .  The f i n a l  column of  t h e  t a b l e  g i v e s  s i g n i f i c a n c e  l e v e l s  f o r  t e s t s  
on t h e  hypothes i s  t h a t  t h e  s i n g l e  v a r i a b l e  models a r e  s i g n i f i c a n t l y  b e t t e r  t h a n  
chance a s s o c i a t i o n s  ( t h a t  i s  s i g n i f i c a n t l y  b e t t e r  t han  t h e  worst  c a s e ) .  Three o f  



F i g u r e  6 . 4  S i n g l e  v a r i a b l e  p r e d i c t o r s  o f  i n t e l l i g i b i l i t y  

P r e d i c t o r  Chance a l o n e  With model S i g n i f i c a n c e  
( w o r s t  c a s e )  o f  improvement 

Geographic  d i s t a n c e  5 6 %  ( 4 4 / 7 8 )  57% ( 5 2 / 7 8 )  - 0 9  

L e x i c a l  s i m i l a r i t y  56% ( 4 4 / 7 8 )  7 7 %  ( 8 0 / 7 8 )  - 0 0 3  

O p i n i o n s  56% ( 4 4 / 7 8 )  77% ( 6 0 / 7 8 )  - 0 0 3  

F e s t i v a l  a t t e n d a n c e  6 1 %  ( 3 5 / 5 7 )  7 9 %  ( 4 5 / 5 7 )  - 0 2  

Marr iage  t i e s  56% ( 4 4 / 7 8 )  5 8 %  ( 4 5 / 7 8 )  . 4 4  

Marr iage  r e s i d e n c e  5 6 %  ( 4 4 / 7 8 )  6 2 8  ( 4 8 / 7 8 )  . 2 6  

t h e  p r e d i c t o r s  a r e  77% t o  79% a c c u r a t e  and a r e  d e f i n i t e l y  s i g n i f i c a n t :  l e x i c a l  
s i m i l a r i t y ,  o p i n i o n s ,  and f e s t i v a l  a t t e n d a n c e .  Two a r e  d e f i n i t e l y  n o t  s i g n i f i c a n t :  
mar r iage  t i e s  and mar r iage  r e s i d e n c e .  The s i x t h  p r e d i c t o r ,  geograph ic  d i s t a n c e ,  i s  
i n  a  middle  range  where it is  n e a r l y  s i g n i f i c a n t .  I n  t h e  remaining f i g u r e s  i n  t h i s  
c h a p t e r ,  s i g n i f i c a n c e  w i t h  r e s p e c t  t o  t h e  wors t  c a s e  is  n o t  computed i n  t h e  t a b l e s  
because  i n  e v e r y  c a s e  t h e  r e s u l t s  a r e  s i g n i f i c a n t .  An accuracy  o f  69% is  
s i g n i f i c a n t l y  g r e a t e r  than  t h e  wors t  c a s e  o f  56% a t  t h e  .05 l e v e l  (computed on  
r a t i o s  w i t h  a denominator o f  7 8 ) .  

When t h e  r e l a t i o n s  of  l e x i c a l  and geograph ic  d i s t a n c e  a r e  made nonsymmetric by 
c o n s i d e r i n g  d i s t a n c e  r e l a t i v e  t o  t h e  sys tem,  t h e  r e s u l t  is a s i g n i f i c a n t  
improvement i n  p r e d i c t i o n  accuracy o v e r  t h e  symmetric measure o f  a b s o l u t e  d i s t a n c e  
i n  F i g u r e  6.4. T h i s  is  shown i n  F i g u r e  6.5. The column o f  s i g n i f i c a n c e  f i g u r e s  
shows t h a t  t h e  i n c r e a s e  from 67% t o  83% p r e d i c t i o n  accuracy  f o r  geograph ic  d i s t a n c e  
i s  v e r y  s i g n i f i c a n t .  The i n c r e a s e  from 77% t o  86% f o r  l e x i c a l  d i s t a n c e  is o n l y  
n e a r l y  s i g n i f i c a n t  a t  t h e  .07 l e v e l .  However, t h e  o v e r a l l  e f f e c t  o f  measuring 
d i s t a n c e  as r e l a t i v e  r a t h e r  than  a b s o l u t e  (which is o b t a i n e d  by summing t h e  r e s u l t s  
f o r  geograph ic  and l e x i c a l  d i s t a n c e )  is a n  i n c r e a s e  from 72% t o  85% which is  h i g h l y  
s i g n i f i c a n t  . 

I n s p e c t i o n  o f  t h e  s c a t t e r g r a m s  and s t e p  f u n c t i o n s  f o r  r e l a t i v e  l e x i c a l  and 
geograph ic  d i s t a n c e  ( s e e  t h e  l a s t  t h r e e  s c a t t e r g r a m s  i n  Appendix 2 .2 )  shows t h a t  
r e l a t i v e  geograph ic  d i s t a n c e  i s  a b e t t e r  p r e d i c t o r  o f  i n t e l l i g i b i l i t y  i n  t h e  low 
i n t e l l i g i b i l i t y  range  w h i l e  r e l a t i v e  l e x i c a l  d i s t a n c e  is  a  b e t t e r  p r e d i c t o r  i n  t h e  
h i g h  i n t e l l i g i b i l i t y  range.  Tha t  i s ,  t h e  g r e a t e s t  number o f  i n c o r r e c t  p r e d i c t i o n s  
f o r  r e l a t i v e  geograph ic  d i s t a n c e  a r e  underes t imates  when measured i n t e l l i g i b i l i t y  i s  
" f u l l  i n t e l l i g i b i l i t y "  and t h e  g r e a t e s t  number o f  i n c o r r e c t  p r e d i c t i o n s  f o r  r e l a t i v e  
l e x i c a l  d i s t a n c e  a r e  o v e r e s t i m a t e s  when measured i n t e l l i g i b i l i t y  is  "sporad ic  
r e c o g n i t i o n n .  S i n c e  t h e  s t r e n g t h s  and weaknesses o f  t h e  two d i f f e r e n t  models a r e  
complementary, i t  f o l l o w s  t h a t  a  combination o f  t h e  two p r e d i c t i n g  v a r i a b l e s  might 
ba lance  t h e  weaknesses and y i e l d  a  b e t t e r  p r e d i c t i o n .  T h i s  is indeed t h e  c a s e .  An 



F i g u r e  6 . 5  A b s o l u t e ,  r e l a t i v e ,  and c o m p o s i t e  d i s t a n c e  

A b s o l u t e  R e l a t i v e  Compos i t e  

Geog raph i c  d i s t a n c e  67% (52 /78)  8 3 %  (65 /78 )  90% (70 /78)  

L e x i c a l  d i s t a n c e  77% (60 /78)  86% (67 /78)  90% (70 /78 )  

O v e r a l l  78% (112/156)  85% (132/156)  90% (70 /78)  

S i g n i f i c a n c e  o f :  

R e l a t i v e  > Compos i te  > Compos i te  > 
a b s o l u t e  r e l a t i v e  a b s o l u t e  

Geog raph i c  d i s t a n c e  .008 .12 .0002 

L e x i c a l  d i s t a n c e  .07 .23  .02 

O v e r a l l  .003 .14 .001  

optimal combination of the  two r e l a t i v e  measures of  distance would be one which 
maximizes t he  prediction accuracy of the new composite var iable .  By i t e r a t i n g  over 
various weightings of the  two variables a t  s teps  of one-hundredth, i t  was found t h a t  
the  optimal combination is a  combination consist ing of 40% r e l a t i v e  l ex i ca l  distance 
and 60% r e l a t i v e  geographic distance. That i s ,  

Composite r e l a t i v e  distance = 
.4 X r e l a t i v e  l ex ica l  distance + 
.6 X r e l a t i v e  geographic distance 

Figure 6.5 shows t h a t  composite r e l a t i ve  distance predicts  i n t e l l i g i b i l i t y  with 
an accuracy of 90%. This is  an increase above 83% fo r  r e l a t i v e  geographic distance 
and 86% for  r e l a t i ve  l ex i ca l  distance.  However, t e s t s  of s ignif icance show t h a t  the  
s i z e  of these  increases i s  not s ign i f i can t .  The t o t a l  improvement from the  
individual measures of absolute distance,  however, t o  composite distance prove t o  be 
very s ign i f i can t  f o r  l ex i ca l  distance and highly s ign i f i can t  f o r  geographic 
distance . 



6.3.5 Complex models i n c l u d i n g  l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  

I n  t h e  p reced ing  s e c t i o n ,  s i m p l e  models were c o n s i d e r e d  i n  which 
i n t e l l i g i b i l i t y  was viewed a s  a  f u n c t i o n  o f  one f a c t o r ,  e i t h e r  l i n g u i s t i c  s i m i l a r i t y  
o r  c o n t a c t .  I n  t h i s  s e c t i o n ,  complex models i n  which i n t e l l i g i b i l i t y  is viewed a s  a  
f u n c t i o n  o f  bo th  s i m i l a r i t y  and c o n t a c t  a r e  cons idered .  The b a s i c  model h a s  a l r e a d y  
been in t roduced  i n  S e c t i o n  6.2.1.  It is  a s  f o l l o w s ,  

F i r s t ,  l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  combine d i r e c t l y  t o  p r e d i c t  t h e  
l ' l i n g u i s t i c  f a m i l i a r i t y I 1 ,  o r  E. The f a m i l i a r i t y  is  a p e r c e n t a g e  e s t i m a t e  o f  what 
p o r t i o n  o f  t h e  d i a l e c t  o f  t h e  s p e a k e r  is  f a m i l i a r  t o  t h e  h e a r e r ,  e i t h e r  through 
s i m i l a r i t y  o r  c o n t a c t  o r  bo th .  Second, i n t e l l i g i b i l i t y  i s  p r e d i c t e d  from t h e  
f a m i l i a r i t y .  The f u n c t i o n  which maps f a m i l i a r i t y  o n t o  i n t e l l i g i b i l i t y  is  a s t e p  
f u n c t i o n .  When a n  a c t u a l  model is s p e c i f i e d  it is n e c e s s a r y  t o  make t h e  f u n c t i o n  
e x p l i c i t  by s t a t i n g  t h e  r a n g e s  o f E  f o r  each o f  t h e  v a l u e s  o f  I. 

Only one measure of l i n g u i s t i c  s i m i l a r i t y ,  L, is  a v a i l a b l e  i n  t h e  p r e s e n t  d a t a .  
That  is  l e x i c a l  s i m i l a r i t y  expressed  as a  p e r c e n t a g e  o f  c o g n a t e s  i n  b a s i c  
vocabu la ry .  T h i s  measure w i l l  be  used f o r  l i n g u i s t i c  s i m i l a r i t y  i n  a l l  
f o r m u l a t i o n s .  

The o b j e c t  o f  t h e  i n v e s t i g a t i o n  i n  t h i s  s e c t i o n  is  t o  e x p l o r e  d i f f e r e n t  
v a r i a b l e s  which c a n  be  s u b s t i t u t e d  f o r  t h e  c o n t a c t  f a c t o r ,  , i n  t h e  f a m i l i a r i t y  
formula.  F i r s t ,  measured v a l u e s  of c o n t a c t  a r e  used.  Then p r e d i c t e d  v a l u e s  a r e  
t r i e d .  The p r e d i c t e d  v a l u e s  a r e  based on  t h e  a t t r a c t i o n  and m o t i v a t i o n  model 
p r e s e n t e d  i n  S e c t i o n  6 .2 .2 .  A t t r a c t i o n  and m o t i v a t i o n  a r e  e s t i m a t e d  f i r s t  from 
measured c o n t a c t ,  t h e n  from popula t ion  r e l a t i o n s ,  and f i n a l l y  from d i s t a n c e  t o  t h e  
c e n t e r  o f  t h e  d i a l e c t  system. 

I n  o r d e r  t o  i n s u r e  t h a t  t h e  l i n g u i s t i c  f a m i l i a r i t y  d o e s  n o t  exceed 100%, t h e  
c o n t a c t  f a c t o r  must be  l i m i t e d  t o  a  range  of z e r o  t o  one. F o r  i n s t a n c e ,  measured 
c o n t a c t  through church f e s t i v a l s  h a s  t h e  range  z e r o  t o  two. To a d j u s t  t h i s  v a r i a b l e  
f o r  i n c l u s i o n  i n  t h e  f a m i l i a r i t y  fo rmula ,  t h e  v a l u e s  need t o  be  d i v i d e d  by two. 

The s i t u a t i o n  f o r  a  v a r i a b l e  l i k e  geograph ic  d i s t a n c e  is  n o t  a s  s i m p l e .  The 
v a l u e s  of t h a t  v a r i a b l e  measured i n  t r a v e l i n g  t ime  range  from 5 minu tes  t o  830 
minu tes .  Fur thermore,  i n  making t h e  ad jus tment  t h e  v a l u e s  must be  i n v e r t e d ;  t h a t  
is ,  a  h i g h  v a l u e  o f  geograph ic  d i s t a n c e  i m p l i e s  low c o n t a c t ,  and a  low d i s t a n c e  
i m p l i e s  h i g h  c o n t a c t .  

The method used is t h i s .  F i r s t  examine t h e  d i s t r i b u t i o n  o f  v a l u e s  t o  de te rmine  
t h e  d e s i r e d  uminimumw and wmaximum'l v a l u e s .  These a r e  n o t  t h e  t r u e  minimum and 
maximum; r a t h e r ,  t h e y  a r e  t h e  v a l u e  which is  t o  a d j u s t  t o  z e r o ,  and t h e  one which is 
t o  a d j u s t  t o  one ,  r e s p e c t i v e l y .  For geograph ic  d i s t a n c e ,  830 is  t h e  minimum v a l u e .  
For  t h e  maximum v a l u e ,  105 was s e l e c t e d  on t h e  f o l l o w i n g  b a s i s :  on t h e  i s l a n d ,  i t  
was observed t h a t  when ne ighbor ing  d i a l e c t  g roups  were w i t h i n  105 minu tes  o f  
t r a v e l i n g  t i m e ,  c o n t a c t  was always s o  g r e a t  a s  t o  g i v e  t h e  appearance  o f  complete  
f a m i l i a r i t y .  The ad jus tment  is  made u s i n g  t h i s  formula:  

a d j u s t e d  v a l u e  = ( o r i g i n a l  v a l u e  - min) / (max - min) 

Then i f  t h e  a d j u s t e d  v a l u e  exceeds  o n e ,  i t  i s  set t o  one.  I f  i t  is l e s s  t h a n  z e r o ,  



it is  s e t  t o  z e r o ,  u n l e s s  n e g a t i v e  v a l u e s  a r e  used t o  r e f l e c t  n e g a t i v e  a t t i t u d e s  
( t h e y  a r e  n o t  i n  t h i s  s t u d y ) .  The minimum and maximum v a l u e s  f o r  t h e  s c a l i n g  o f  a l l  
c o n t a c t  v a r i a b l e s  a r e  r e p o r t e d  i n  Appendix 2.3. 

6.3.5.1 Measured c o n t a c t  

F i v e  d i f f e r e n t  k i n d s  o f  measured c o n t a c t  a r e  s u b s t i t u t e d  i n t o  t h e  f a m i l i a r i t y  
formula t o  p r e d i c t  i n t e l l i g i b i l i t y .  The s c a t t e r g r a m s ,  b e s t - f i t  s t e p  f u n c t i o n s ,  and 
s t a t i s t i c s  f o r  t h e s e  f i v e  measures o f  c o n t a c t  a r e  found i n  Appendix 2.4.  The 
percen tages  o f  accuracy  f o r  t h e  f i v e  p r e d i c t i n g  models a r e  summarized i n  F i g u r e  6.6.  

I n  t h e  t o p  h a l f  o f  F igure  6 .6 ,  t h e  h y p o t h e s i s  t h a t  p r e d i c t i o n s  based on 
s i m i l a r i t y  and c o n t a c t  a r e  more a c c u r a t e  than  p r e d i c t i o n s  based on c o n t a c t  z l o n e  is  
t e s t e d .  The first column o f  numbers g i v e s  t h e  p r e d i c t i o n  a c c u r a c i e s  f o r  models w i t h  
c o n t a c t  a l o n e ;  t h e s e  a r e  cop ied  from F i g u r e  6.4. The n e x t  column g i v e s  t h e  
p r e d i c t i o n  a c c u r a c i e s  f o r  complex models which combine  t h e  'given c o n t a c t  f a c t o r  
wi th  l e x i c a l  s i m i l a r i t y .  The f i n a l  column g i v e s  r e s u l t s  o f  t h e  s i g n i f i c a n c e  t e s t s  
on t h e  hypothes i s  t h a t  t h e  complex models a r e  more a c c u r a t e  t h a n  t h e  s i m p l e  ones .  
I n  a l l  f i v e  c a s e s  t h e  complex model h a s  t h e  h i g h e r  p r e d i c t i o n  accuracy .  I n  t h r e e  
c a s e s  -- geograph ic  d i s t a n c e ,  mar r iage  t i e s ,  and mar r iage  r e s i d e n c e  -- t h e  
improvement is s i g n i f i c a n t .  The o v e r a l l  e f f e c t ,  o b t a i n e d  by combining a l l  t h e  
r a t i o s  i n  t h e  columns, i s  a h i g h l y  s i g n i f i c a n t  i n c r e a s e  i n  p r e d i c t i o n  accuracy .  

The bottom h a l f  o f  F i g u r e  6.6 t e s t s  t h e  h y p o t h e s i s  t h a t  t h e  complex models 
combining s i m i l a r i t y  and c o n t a c t  g i v e  b e t t e r  p r e d i c t i o n s  t h a n  t h e  model based on  
s i m i l a r i t y  a l o n e .  The first column o f  numbers g i v e s  t h e  p r e d i c t i o n  accuracy  f o r  t h e  
s i m i l a r i t y  model from Figure  6.4. The second column g i v e s  t h e  p r e d i c t i o n  a c c u r a c i e s  
f o r  t h e  complex models. The f i n a l  column g i v e s  r e s u l t s  o f  t h e  s i g n i f i c a n c e  t e s t s  on 
t h e  h y p o t h e s i s  t h a t  t h e  complex models a r e  more a c c u r a t e  t h a n  t h e  s i m i l a r i t y  model. 
I n  o n l y  t h r e e  o f  t h e  f i v e  c a s e s  is t h e r e  any i n c r e a s e  i n  accuracy ,  and t h i s  is  never  
s i g n i f i c a n t .  The o v e r a l l  e f f e c t ,  a s  w e l l ,  shows no s i g n i f i c a n t  improvement o f  t h e  
complex models based on measured c o n t a c t  and s i m i l a r i t y  o v e r  t h e  s imple  s i m i l a r i t y  
mode 1. 

6.3.5.2 P r e d i c t e d  c o n t a c t  

P r e d i c t e d  c o n t a c t  is  c a l c u l a t e d  f o r  seven d i f f e r e n t  f a c t o r s .  The first t h r e e  
a r e  based on o v e r a l l  a t t r a c t i o n  and mot iva t ion '  measures f o r  o p i n i o n s  a b o u t  
i n t e l l i g i b i l i t y ,  church f e s t i v a l  a t t e n d a n c e ,  and mar r iage  r e s i d e n c e .  The remaining 
f o u r  a r e  based on p o p u l a t i o n ,  d e n s i t y  o f  p o p u l a t i o n ,  geograph ic  d i s t a n c e  from t h e  
c e n t e r  o f  t h e  d i a l e c t  sys tem,  and l e x i c a l  d i s t a n c e  from t h e  c e n t e r .  The b a s i c  
formula f o r  p r e d i c t i n g  c o n t a c t  is t h e  one developed i n  S e c t i o n  6.2.2:  

Contact  = ( A t t r a c t i o n  x  Mot iva t ion)  / D i s t a n c e  

A t t r a c t i o n  i s  e s t i m a t e d  by t h e  o v e r a l l  a t t r a c t i o n ,  t h e  p o p u l a t i o n  o r  i ts  d e n s i t y ,  o r  
t h e  i n v e r s e  o f  t h e  d i s t a n c e  from t h e  c e n t e r .  Mot iva t ion  is e s t i m a t e d  by t h e  o v e r a l l  
m o t i v a t i o n ,  t h e  i n v e r s e  o f  popula t ion  o r  d e n s i t y ,  o r  t h e  d i s t a n c e  from t h e  c e n t e r .  
F i v e  d i f f e r e n t  measurements o f  d i s t a n c e  a r e  used: a b s o l u t e  and r e l a t i v e  geogrzph ic  
d i s t a n c e ,  a b s o l u t e  and r e l a t i v e  l e x i c a l  d i s t a n c e ,  and composite r e l a t i v e  d i s t a n c e  
( s i x - t e n t h s  geograph ic  and f o u r - t e n t h s  l e x i c a l ) .  The method i n  which each o f  t h e s e  
v a r i a b l e s  was s c a l e d  t o  a  range  o f  z e r o  t o  one i s  g i v e n  i n  Appendix 2.3.  The 
d i s t a n c e  measures were a c t u a l l y  i n v e r t e d  and t h e n  s c a l e d .  I n  t h i s  way, p r e d i c t e d  
c o n t a c t  becomes t h e  product  o f  a t t r a c t i o n ,  m o t i v a t i o n ,  and i n v e r t e d  d i s t a n c e .  S i n c e  
t h e  t h r e e  component v a r i a b l e s  range  from z e r o  t o  one ,  t h e  r e s u l t i n g  p r e d i c t e d  v a l u e  



F i g u r e  6 .6  Measured c o n t a c t  

C o n t a c t  v a r i a b l e  C o n t a c t  Alone With  s i m i l a r i t y  S i g n i f i c a n c e  
o f  improvement  

Geograph i c  d i s t a n c e  67% (52 /78)  78% (61 /78 )  .05 

O p i n i o n s  77% (60 /78)  83% (65 /78 )  .16 

F e s t i v a l  a t t e n d a n c e  79% (45 /57 )  8 4 %  (48 /57)  .23 

M a r r i a g e  t i e s  58% (45 /78)  74% (58 /78 )  . 0 1  

M a r r i a g e  r e s i d e n c e  62% (48 /78 )  77% (60 /78 )  .02 

O v e r a l l  .68% (250/369)  79% (292/369)  .0002 

C o n t a c t  v a r i a b l e  S i m i l a r i t y ' a l o n e  With c o n t a c t  S i g n i f i c a n c e  
o f  improvement 

G e o g r a p h i c  d i s t a n c e  77% (60 /78)  78% (51 /78 )  .43 

O p i n i o n s  77% (60 /78)  83% (65 /78)  .16 

F e s t i v a l  a t t e n d a n c e  77% (60 /78)  8 4 %  (48 /57 )  .15 

M a r r i a g e  t i e s  77% (60 /78)  74% (58 /78 )  * 

M a r r i a g e  r e s i d e n c e  77% (60 /78)  77% (60 /78 )  .50 

O v e r a l l  77% (60 /78)  79% (292/369)  .33 

* S i n c e  t h e  second  column is l o w e r ,  t h e  s i g n i f i c a n c e  o f  t h e  

h y p o t h e s i s  t h a t  t h e  s econd  column is g r e a t e r  c a n n o t  be 

t e s t e d .  



of  c o n t a c t  is guaran teed  t o  range from z e r o  t o  one.  

For each o f  t h e  seven v a r i a b l e s ,  e i g h t e e n  d i f f e r e n t  s e t s  o f  c o n t a c t  p r e d i c t i o n s  
were made. These e i g h t e e n  s e t s  a r e  o rgan ized  i n t o  two i n t e r s e c t i n g  dimensions  
c o n t a i n i n g  t h r e e  and s i x  members. The first  dimension r e p r e s e n t s  t h e  numerator o f  
t h e  c o n t a c t  formula .  Three  d i f f e r e n t  numerators  a r e  t r i e d :  a t t r a c t i o n  a l o n e ,  
mot iva t ion  a l o n e ,  and a t t r a c t i o n  t i m e s  m o t i v a t i o n .  The second dimension r e p r e s e n t s  
t h e  denominator o f  t h e  c o n t a c t  formula  and s i x  d i f f e r e n t  denominators  a r e  t r i e d .  
The f i r s t  i s  a  c o n s t a n t  v a l u e  o f  one which h a s  t h e  e f f e c t  of l e a v i n g  d i s t a n c e  o u t  o f  
t h e  formula.  The o t h e r  f i v e  a r e  t h e  f i v e  t y p e s  o f  d i s t a n c e  a l r e a d y  mentioned. The 
r e s u l t s  o f  t h e  e i g h t e e n  s e t s  of p r e d i c t i o n s  f o r  t h e  seven v a r i a b l e s  a r e  g i v e n  i n  
f u l l  i n  Appendix 2.5. 

The purpose of t r y i n g  s o  many p o s s i b l e  ways t o  p r e d i c t  c o n t a c t  is  t o  test some 
hypotheses  abou t  which k i n d s  o f  p r e d i c t i o n s  a r e  b e t t e r  and which a r e  worse. The 
fol lowing hypotheses  a r e  t e s t e d :  

( 1 )  R e l a t i v e  d i s t a n c e  p r e d i c t s  b e t t e r  t h a n  a b s o l u t e  d i s t a n c e ;  

( 2 )  R e l a t i v e  d i s t a n c e  p r e d i c t s  b e t t e r  t h a n  no d i s t a n c e ;  

(3) Composite d i s t a n c e  p r e d i c t s  b e t t e r  t h a n  e i t h e r  measure o f  r e l a t i v e  
d i s t a n c e  a l o n e ;  

( 4 )  A t t r a c t i o n  and m o t i v a t i o n  t o g e t h e r  p r e d i c t  b e t t e r  than  e i t h e r  a l o n e ;  

( 5 )  P r e d i c t e d  c o n t a c t  p r e d i c t s  b e t t e r  t h a n  measured c o n t a c t ;  

( 6 )  Contact  p r e d i c t i o n s  based on i n d i r e c t  measurements a r e  e q u a l l y  a s  
a c c u r a t e  as t h o s e  based on d i r e c t  c o n t a c t  measurements made i n  t h e  
f i e l d .  

A s  i s  shown i n  t h e  fo l lowing  paragraphs ,  hypotheses  ( 1  1, (21, ( 5 1 ,  and ( 6 )  can  be  
accep ted ;  ( 3 )  and ( 4 )  cannot .  

The first h y p o t h e s i s ,  t h a t  r e l a t i v e  d i s t a n c e  i n  t h e  denominator o f  t h e  c o n t a c t  
formula  i s  a  b e t t e r  p r e d i c t o r  t h a n  a b s o l u t e  d i s t a n c e ,  is t e s t e d  i n  F i g u r e s  6.7 and 
6.8.  F igure  6.7 t e s t s  t h e  h y p o t h e s i s  f o r  geograph ic  d i s t a n c e ,  w h i l e  F i g u r e  6 .8  
tests i t  f o r  l e x i c a l  d i s t a n c e .  The two f i g u r e s  a r e  o t h e r w i s e  comple te ly  p a r a l l e l  i n  
t h e i r  l a y o u t .  The r a t i o s  on which t h e  p r e d i c t i o n  a c c u r a c i e s  a r e  computed a r e  t h e  
pooled r e s u l t s  o f  t h e  t h r e e  d i f f e r e n t  numerators  f o r  t h e  c o n t a c t  e q u a t i o n :  
a t t r a c t i o n  a l o n e ,  mot iva t ion  a l o n e ,  and a t t r a c t i o n  t i m e s  m o t i v a t i o n .  Thus t h e  
r a t i o s  a r e  t h e  sums o f  t h e  columns i n  t h e  t a b l e s  o f  r e s u l t s  i n  Appendix 2 .5 .  

I n  F i g u r e s  6.7 and 6.8,  t h e  first  column o f  numbers g i v e s  t h e  p r e d i c t i o n  
accuracy f o r  a b s o l u t e  d i s t a n c e  models w h i l e  t h e  second column g i v e s  them f o r  
r e l a t i v e  d i s t a n c e  models. The l as t  column g i v e s  t h e  s i g n i f i c a n c e  l e v e l s  f o r  
a c c e p t i n g  t h e  h y p o t h e s i s  t h a t  t h e  pe rcen tages  i n  t h e  second column a r e  g r e a t e r  t h a n  
t h o s e  i n  t h e  f i r s t .  For bo th  geograph ic  and l e x i c a l  d i s t a n c e ,  t h e  p e r c e n t a g e  o f  
accuracy  f o r  r e l a t i v e  d i s t a n c e  models is always g r e a t e r  t h a n  f o r  a b s o l u t e  d i s t a n c e  
models. For models based on o p i n i o n s  and l e x i c a l  d i s t a n c e  from t h e  c e n t e r  it i s  
a l s o  always s i g n i f i c a n t l y  s o .  For p o p u l a t i o n ,  d e n s i t y ,  and mar r iage  r e s i d e n c e ,  
however, i t  is n o t .  For f e s t i v a l  a t t e n d a n c e  and geograph ic  d i s t a n c e  from t h e  
c e n t e r ,  t h e  i n c r e a s e  i s  n e a r l y  s i g n i f i c a n t .  For bo th  geograph ic  and l e x i c a l  
d i s t a n c e  t h e  o v e r a l l  i n c r e a s e  i n  p r e d i c t i o n  accuracy  ( o b t a i n e d  by summing t h e  
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F i g u r e  6 .7  A b s o l u t e  v e r s u s  r e l a t i v e  g e o g r a p h i c  d i s t a n c e  

A and M p r e d i c t o r  A b s o l u t e  R e l a t i v e  S i g n i f i c a n c e  
d i s t a n c e  d i s t a n c e  o f  improvement 

O p i n i o n s  78% (182/234)  8 9 %  (208/234)  .0008 

F e s t i v a l  a t t e n d a n c e  76% (130/171)  82% (141/171)  .07 

M a r r i a g e  r e s i d e n c e  75% (175/234)  80% (187/234)  .09 

P o p u l a t i o n  78% (183/234)  81% (190/234)  . 21  

Dens i t y  79% (186/234)  81% (190/234)  .32 

G e o g r a p h i c  c e n t e r  8 0 %  (187/234)  85% (200/234)  .06 

L e x i c a l  c e n t e r  8 1 %  (189/234)  87% (204/234)  .03 

O v e r a l l  

F i g u r e  6.8 A b s o l u t e  v e r s u s  r e l a t i v e  l e x i c a l  d i s t a n c e  

A and M p r e d i c t o r  A b s o l u t e  
d i s t a n c e  

O p i n i o n s  8 0 %  (188/234)  

F e s t i v a l  a t t e n d a n c e  78% (134/171)  

M a r r i a g e  r e s i d e n c e  78% (182/234)  

P o p u l a t i o n  78% (182/234)  

D e n s i t y  79% (186/2 34 

G e o g r a p h i c  c e n t e r  80% (188/234)  

L e x i c a l  c e n t e r  82% (193/234)  

O v e r a l l  

R e l a t i v e  S i g n i f i c a n c e  
d i s t a n c e  o f  improvement 



columns) i s  h i g h l y  s i g n i f i c a n t .  Thus I a c c e p t  t h e  h y p o t h e s i s  t h a t  r e l a t i v e  d i s t a n c e  
i n  t h e  denominator o f  t h e  c o n t a c t  formula  is a b e t t e r  p r e d i c t o r  t h a n  a b s o l u t e  
d i s t a n c e .  

The second h y p o t h e s i s ,  t h a t  r e l a t i v e  d i s t a n c e  i n  t h e  denominator o f  t h e  c o n t a c t  
formula is  a  b e t t e r  p r e d i c t o r  t h a n  no d i s t a n c e  a t  a l l ,  is t e s t e d  i n  F i g u r e  6.9. I n  
t h a t  f i g u r e  t h e  t e s t  a g a i n s t  r e l a t i v e  l e x i c a l  d i s t a n c e  is  shown. A t e s t  a g a i n s t  
r e l a t i v e  geographic  d i s t a n c e  would have very  s i m i l a r  r e s u l t s .  The t a b l e  p a r a l l e l s  
F i g u r e s  6.7 and 6.8 i n  its c o n s t r u c t i o n .  The r e s u l t s  i n  t h e  s i g n i f i c a n c e  column 
show t h a t  i n  o n l y  two c a s e s  was t h e  i n c r e a s e  n o t  s i g n i f i c a n t ,  b u t  o n l y  n e a r l y  
s i g n i f i c a n t .  The o v e r a l l  i n c r e a s e  i n  p r e d i c t i o n  accuracy  is h i g h l y  s i g n i f i c a n t  and 
I t h e r e f o r e  a c c e p t  t h e  h y p o t h e s i s .  

Figure  6 . 9  No d i s t a n c e  v e r s u s  r e l a t i v e  l e x i c a l  d i s t a n c e  

A and M p r e d i c t o r  No R e l a t i v e  S i g n i f i c a n c e  
d i s t a n c e  d i s t a n c e  of improvement 

Opinions  82% (193/234)  90% (211/234)  - 008  

F e s t i v a l  a t t endance  76% (130/171)  84% (144/171)  - 0 3  

Marriage r e s i d e n c e  70% (164/234)  82% (191/234)  - 0 0 2  

Popu la t ion  73% (170/234)  81% (189/234)  - 0 2  

D e n s i t y  74% (173/234)  83% (194/234)  - 009  

Geographic c e n t e r  82% (193/234)  87% (203/234)  .10 

~ e x ' i c a l  c e n t e r  83% (194/234)  88% (206 /234 )  - 0 6  

O v e r a l l  

The t h i r d  h y p o t h e s i s ,  t h a t  composite r e l a t i v e  d i s t a n c e  i n  t h e  denominator o f  
t h e  c o n t a c t  formula is a  b e t t e r  p r e d i c t o r  t h a n  e i t h e r  r e l a t i v e  geograph ic  o r  l e x i c a l  
d i s t a n c e  a l o n e ,  i s  t e s t e d  i n  F igure  6.10. The t h r e e  columns o f  numbers r e p r e s e n t  
t h e  t h r e e  d i f f e r e n t  measures o f  d i s t a n c e :  r e l a t i v e  geograph ic ,  r e l a t i v e  l e x i c a l ,  
and composite r e l a t i v e .  The r a t i o s  a r e  based on a poo l ing  o f  t h e  r e s u l t s  f o r  t h e  
t h r e e  d i f f e r e n t  numerators  a s  be fore .  Within t h e  t a b l e  t h e r e  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s .  Below t h e  t a b l e ,  t h e  r e s u l t s  o f  s i g n i f i c a n c e  t e s t s  on t h e  o v e r a l l  
t r e n d s  a r e  g iven .  The o v e r a l l  t r e n d  is  n o t  even i n  t h e  d i r e c t i o n  o f  t h e  o r i g i n a l  
h y p o t h e s i s .  That  is ,  r e l a t i v e  l e x i c a l  d i s t a n c e  t u r n s  o u t  t o  have a  h i g h e r  o v e r a l l  
p r e d i c t i o n  accuracy  t h a n  composi te  d i s t a n c e .  T h e r e f o r e ,  two- ta i l ed  t e s t s  o f  
s i g n i f i c a n c e  a r e  made. These t e s t  t h e  h y p o t h e s i s  t h a t  t h e  p r e d i c t i o n  a c c u r a c i e s  a r e  
a t  a l l  d i f f e r e n t ,  wi thou t  s p e c i f y i n g  t h e  d i r e c t i o n  o f  t h e  d i f f e r e n c e .  I n  t h e  b e s t  



c a s e ,  we would be wrong 38% o f  t h e  t ime i f  we sugges ted  t h a t  r e l a t i v e  geograph ic  and 
r e l a t i v e  l e x i c a l  d i s t a n c e  gave d i f f e r e n t  r e s u l t s .  There  is  no b a s i s  f o r  a c c e p t i n g  a  
h y p o t h e s i s  t h a t  any one o f  t h e s e  t h r e e  measures o f  d i s t a n c e  g i v e s  s i g n i f i c a n t l y  
b e t t e r  r e s u l t s  t h a n  t h e  o t h e r  two. 

The f o u r t h  h y p o t h e s i s ,  t h a t  models w i t h  a t t r a c t i o n  t i m e s  m o t i v a t i o n  i n  t h e  
numerator o f  t h e  c o n t a c t  formula  a r e  b e t t e r  p r e d i c t o r s  t h a n  models w i t h  j u s t  
a t t r a c t i o n  o r  j u s t  m o t i v a t i o n ,  i s  t e s t e d  i n  F i g u r e  6.11. The r a t i o s  i n  t h e  body o f  
t h e  t a b l e  a r e  based on  a pool ing o f  t h r e e  models: w i t h  r e l a t i v e  geograph ic  d i s t a n c e  
i n  t h e  denominator,  w i t h  r e l a t i v e  l e x i c a l  d i s t a n c e ,  and w i t h  r e l a t i v e  composi te  
d i s t a n c e .  These a r e  t h e  b e s t  models: t h e  ones  w i t h  a b s o l u t e  d i s t a n c e  and no 
d i s t a n c e  a r e  n o t  inc luded  s i n c e  t h e y  have been shown t o  be  s i g n i f i c a n t l y  l e s s  
a c c u r a t e .  I n  t h e  o v e r a l l  t r e n d ,  t h e  attraction-times-motivation models prove t o  
have t h e  h i g h e s t  r a t i o  o f  p r e d i c t i o n  accuracy .  The t e s t s  o f  s i g n i f i c a n c e  show t h a t  
t h e  i n c r e a s e  over  models o f  a t t r a c t i o n  a l o n e  i s  s i g n i f i c a n t ,  bu t  o n l y  a t  t h e  .05 
l e v e l .  The i n c r e a s e  over  mot iva t ion  a l o n e  models is n o t  s i g n i f i c a n t .  Looking 
w i t h i n  t h e  body o f  t h e  t a b l e ,  it is apparen t  t h a t  t h e r e  is no s t r o n g  t r e n d .  I n  one 
c a s e  t h e  a t t r a c t i o n  a l o n e  model is t h e  b e s t  and i n  two c a s e s  t h e  m o t i v a t i o n  a l o n e  
models a r e  t h e  b e s t .  I n  o n l y  f o u r  p a i r s  o f  models i s  one s i g n i f i c a n t l y  l e s s  t h a n  
t h e  o t h e r .  A t t r a c t i o n  a l o n e  f o r  o p i n i o n s  is s i g n i f i c a n t l y  less t h a n  t h e  o t h e r  two 
op in ion  models,  and m o t i v a t i o n  a l o n e  f o r  f e s t i v a l  a t t e n d a n c e  is  s i g n i f i c a n t l y  l e s s  
t h a n  t h e  o t h e r  two. The r e s u l t s  a r e  t h u s  l a r g e l y  i n c o n c l u s i v e .  I n  i s  n o t  p o s s i b l e  
t o  conc lude  t h a t  any p a r t i c u l a r  combination o f  a t t r a c t i o n  o r  m o t i v a t i o n  o r  both  
y i e l d s  b e t t e r  p r e d i c t i o n  accuracy  i n  g e n e r a l .  . 

The f i f t h  h y p o t h e s i s ,  t h a t  p r e d i c t e d  c o n t a c t  is  a better p r e d i c t o r  t h a n  
measured c o n t a c t ,  i s  t e s t e d  i n  F i g u r e  6.12.  There  a r e  o n l y  t h r e e  c o n t a c t  f a c t o r s  
f o r  which t h e  accuracy  o f  measured and p r e d i c t e d  v a l u e s  c a n  b e  compared. The 
percen tages  and r a t i o s  o f  p r e d i c t i o n  accuracy  f o r  measured c o n t a c t  a r e  cop ied  from 
Figure  6 .6 .  The f i g u r e s  f o r  p r e d i c t e d  c o n t a c t  a r e  t aken  from Appendix 2.5. For 
each  o f  t h e  t h r e e  c o n t a c t  f a c t o r s ,  t h e  most a c c u r a t e  model i s  chosen t o  f i l l  i n  t h e  
p r e d i c t e d  c o n t a c t  column. Comparison o f  t h e  columns shows t h a t  i n  a l l  t h r e e  c a s e s  
t h e  accuracy  w i t h  p r e d i c t e d  c o n t a c t  is  h i g h e r  t h a n  w i t h  measured c o n t a c t .  I n  t h e  
c a s e  o f  o p i n i o n s  i t  is s i g n i f i c a n t l y  h i g h e r ;  i n  t h e  c a s e  o f  f e s t i v a l  a t t e n d a n c e  i t  
is no t ;  i n  t h e  c a s e  of mar r iage  r e s i d e n c e  it is  n e a r l y  s o .  The o v e r a l l  t r e n d  shows 
t h a t  p r e d i c t e d  c o n t a c t  r a i s e s  t h e  accuracy  from 81% t o  89% which is  a s i g n i f i c a n t  
i n c r e a s e  a t  t h e  .02 l e v e l .  

The s i x t h  h y p o t h e s i s ,  t h a t  c o n t a c t  p r e d i c t i o n s  based on i n d i r e c t  measurements 
a r e  e q u a l l y  a s  a c c u r a t e  as t h o s e  based on d i r e c t  measurements i n  t h e  f i e l d ,  i s  
t e s t e d  i n  F i g u r e  6.13. For  each o f  t h e  seven c o n t a c t  f a c t o r s ,  t h e  b e s t  model from 
t h e  t a b l e s  i n  Appendix 2.5 i s  chosen t o  r e p r e s e n t  i t .  The seven  f a c t o r s  a r e  grouped 
i n t o  t h r e e  c a t e g o r i e s  and o v e r a l l  accuracy  f o r  each  c a t e g o r y  is computed. The 
o v e r a l l  accuracy  f o r r  d i r e c t  p r e d i c t i o n s  based on  measured c o n t a c t  is 89%,  f o r  
i n d i r e c t  p r e d i c t i o n s  based on  p o p u l a t i o n  s t a t i s t i c s  i t  is 845,  and f o r  i n d i r e c t  
p r e d i c t i o n s  based on  d i s t a n c e  from t h e  c e n t e r  o f  t h e  d i a l e c t  sys tem i t  is 88%. 

The percen tages  f o r  o v e r a l l  d i r e c t  p r e d i c t i o n s  and o v e r a l l  d i s t a n c e  from c e n t e r  
p r e d i c t i o n s  a r e  n e a r l y  equa l .  A two- ta i l ed  t e s t  is used t o  t e s t  t h e  h y p o t h e s i s  t h a t  
t h e y  a r e  equa l .  The r e s u l t  shows t h a t  t h e  p r o b a b i l i t y  t h a t  t h e y  a r e  t h e  same is 
98%. The c o n c l u s i o n ,  t h e r e f o r e ,  is  t h a t  t h e  models u s i n g  i n d i r e c t  c o n t a c t  
p r e d i c t i o n s  based on d i s t a n c e  from t h e  c e n t e r  o f  t h e  d i a l e c t  sys tem a r e  e q u a l l y  a s  
a c c u r a t e  a s  t h e  models which u s e  d i r e c t  c o n t a c t  p r e d i c t i o n s  based on f i e l d  
measurements of c o n t a c t .  The p r e d i c t i o n  a c c u r a c y  f o r  p r e d i c t i o n s  based on 
p o p u l a t i o n  s t a t i s t i c s  is  l e s s  t h a n  f o r  t h e  o t h e r  two c a t e g o r i e s .  Thus t e s t s  were 



F i g u r e  6 - 1 0  Composi te  v e r s u s  s i n g l e  r e l a t i v e  d i s t a n c e  

Geograph i c  L e x i c a l  Compos i te  

O p i n i o n s  89% (208/234)  90% (211/234)  90% (210/234)  

F e s t i v a l  a t t e n d a n c e  8 2 %  (141/171)  8 4 %  (144/171)  8 3 %  (142/171)  

M a r r i a g e  r e s i d e n c e  80% (187/234)  8 2 %  (191/234)  8 0 %  (188/234)  

P o p u l a t i o n  8 1 %  (190/234)  8 1 %  (189/234)  8 2 %  (191/234)  

D e n s i t y  81% (190/234)  8 3 %  (194/234)  8 1 %  (190/234)  

G e o g r a p h i c a l  c e n t e r  8 5 %  (200/234)  8 7 %  (203/234)  8 6 %  (201/234)  

L e x i c a l  c e n t e r  87% (204/234)  88% (206/234)  8 7 %  (204/234)  

O v e r a l l  

S i g n i f i c a n c e  tests on o v e r a l l  t r e n d s  ( t w o - t a i l e d  t e s t s ) :  

Geograph i c  # L e x i c a l  -38  

Composi te  # L e x i c a l  - 56  

Geograph i c  # Composi te  .78 



F i g u r e  6 .11  A t t r a c t i o n  and m o t i v a t i o n  

A t t r a c t i o n  M o t i v a t i o n  A t t r a c t i o n  and 
a l o n e  a l o n e  m o t i v a t i o n  

O p i n i o n s  86% (202/234)  91% (213/234)  91% (214/234)  

F e s t i v a l  a t t e n d a n c e  8 6 %  (147/171)  79% (135/171)  85% (145/171)  

M a r r i a g e  r e s i d e n c e  79% (186/234)  83% (194/234)  79% (186/234)  

p o p u l a t i o n  8 1 %  (189/234)  8 2 %  (191/234)  8 3 %  (195/234)  

D e n s i t y  81% (189/234)  8 1 %  (190/234)  8 3 %  (195/234)  

G e o g r a p h i c  c e n t e r  85% (199/234)  87% (203/234)  8 6 %  (2021234)  

L e x i c a l  c e n t e r  85% (199/234)  88% (206/234)  89% (209/234)  

O v e r a l l  

S i g n i f i c a n c e  t e s t s  f o r  o v e r a l l  t r e n d s :  

M o t i v a t i o n  > A t t r a c t i o n  

A and M > M o t i v a t i o n  

A and M > A t t r a c t i o n  

F i g u r e  6 .12 Measured c o n t a c t  v e r s u s  p r e d i c t e d  c o n t a c t  

Measured P r e d i c t e d  S i g n i f i c a n c e  
o f  improvement 

O p i n i o n s  83% (65/78)  92% (72 /78)  .04 

F e s t i v a l s  a t t e n d a n c e  84% (48 /57)  88% (50 /57)  .29 

M a r r i a g e  r e s i d e n c e  77% (60 /78)  8 6 %  (67 /78)  .07 

o v e r a l l  81% (173/213)  89% (189/213)  - 0 2  



Figure 6.13 Direct predictions versus indirect predictions 

Direct predictions based on measured contact: 

Opinions 92% (72/78) 

Festival attendance 88% (50/57) 

Marriage residence 86% (67/78) 

Overall 89% (189/213) 

Indirect predictions based on population statistics: 

Population 83% (65/78) 

Density of population 85% (66/78) 

Overall 84% (131/156) 

Indirect predictions based on distance from center of 
dialect system: 

Geographic distance from center 87% (68/78) 

Lexical distance from center 90% (70/78) 

Overall 88% (138/156) 

Significance tests: 

Overall direct # overall distance from center .98 
(two- tailed) 

Overall direct > overall population .09 

Opinions > overall population .04 

Overall distance from center > overall population .12 



made t o  s e e  i f  t hey  a r e  s i g n i f i c a n t l y  l e s s  a c c u r a t e .  The s i g n i f i c a n c e  l e v e l s  f o r  
t h e  t e s t s  a r e  .09 and .12 s o  i t  is  n o t  p o s s i b l e  t o  conclude t h a t  t h e  i n d i r e c t  
p r e d i c t i o n s  based on populat ion s t a t i s t i c s  a r e  s i g n i f i c a n t l y  l e s s  a c c u r a t e  than 
p r e d i c t i o n s  based on measured con t ac t  o r  d i s t a n c e  from t h e  c e n t e r .  However, a  t e s t  
of t h e  b e s t  s i n g l e  model, t h e  op in ions  model a t  92% accuracy ,  a g a i n s t  t h e  o v e r a l l  
accuracy of  popula t ion  s t a t i s t i c s  shows t h a t  they  a r e  s i g n i f i c a n t l y  l e s s  a c c u r a t e  
t han  t h e  be s t  model. 

Thus f a r ,  no a t t empt  has  been made t o  combine d i f f e r e n t  c o n t a c t  f a c t o r s  i n  
p r e d i c t i n g  i n t e l l i g i b i l i t y .  Obviously,  con t ac t  has  many f a c e t s  and p r e d i c t i o n s  
which s imul taneous ly  account  f o r  many a s p e c t s  o f  c o n t a c t ,  r a t h e r  t han  cons ide r i ng  
them o n l y  one a t  a  t ime ,  should be better p r e d i c t i o n s .  A s imple  way t o  u se  s t e p  
f unc t i ons  i n  making p r e d i c t i o n s  which combine f a c t o r s  is  t o  s e l e c t  a n  odd number o f  
f a c t o r s  and f o r  each c a s e  t o  p r e d i c t  t h e  l e v e l  o f  i n t e l l i g i b i l i t y  i n d i c a t e d  by t h e  
ma jo r i t y  o f  t h e  f a c t o r s  considered i n d i v i d u a l l y .  ( T h i s  method ha s  t h e  weakness t h a t  
i t  does n o t  cons ide r  t h e  p o s s i b l e  i n t e r a c t i o n  o f  f a c t o r s . )  T h i s  is done with  t h r e e  
f a c t o r s  -- composite r e l a t i v e  d i s t a n c e  a l o n e ,  p r ed i c t ed  c o n t a c t  based on op in ions ,  
and p r ed i c t ed  c o n t a c t  based on l e x i c a l  d i s t a n c e  from t h e  c e n t e r  -- f o r  t h e  San t a  
Cruz d a t a .  I n  most c a s e s ,  a l l  t h r e e  p r e d i c t i o n s  agree .  Where t hey  do n o t ,  t h e  
l e v e l  e s t ima t ed  by two o u t  o f  t h e  t h r e e  f a c t o r s  is  taken  a s  p r e d i c t e d  
i n t e l l i g i b i l i t y .  The r e s u l t i n g  p r e d i c t i o n s  a r e  95% a c c u r a t e .  More d e t a i l s  on t h e  
method used and a  complete ma t r i x  o f  e s t ima t ed  i n t e l l i g i b i l i t y  based on t h i s  
combined approach a r e  given i n  Appendix 2.1.11. 

6.3.6 Summary o f  re f inements  

A summary o f  t h e  re f inements  which have been made i n  S e c t i o n s  6 .3 .4  and 6.3.5 
t o  models f o r  exp l a in ing  communication i s  g iven  i n  F igu re  6.14.  I n  t h a t  c h a r t  t h e  
percen tage  of p r e d i c t i o n  accuracy f o r  d i f f e r e n t  t ypes  o f  models a r e  g iven .  The 
arrows show t h e  d i r e c t i o n s  o f  ref inement  a s  new f a c t o r s  a r e  combined t o  improve t h e  
accuracy  o f  t h e  models. The numbers on t h e  arrows a r e  t h e  s i g n i f i c a n c e  l e v e l  f o r  a  
t e s t  o f  t h e  hypothes i s  t h a t  t h e  model a t  t h e  head o f  t h e  arrow is more a c c u r a t e  t han  
t h e  one a t  t h e  t a i l .  

The i n i t i a l  models a r e  s i n g l e  v a r i a b l e  models. A model which e x p l a i n s  
i n t e l l i g i b i l i t y  a s  a  f u n c t i o n  of  l e x i c a l  s i m i l a r i t y  a l one  is 77% a c c u r a t e  ( f rom 
F igu re  6 .4 ) .  Ove ra l l ,  models which exp l a in  i n t e l l i g i b l i t y  a s  a  f u n c t i o n  o f  some 
s i n g l e  f a c t o r  o f  con t ac t  a r e  72% accu ra t e .  Th i s  e s t i m a t e  i s  based on a  pool ing o f  
r e s u l t s  from op in ions ,  f e s t i v a l  a t t endance ,  and mar r iage  r e s i d e n c e  from F igu re  6 .4;  
on ly  t h e s e  t h r e e  a r e  cons idered  i n  o r d e r  t o  main ta in  comparab i l i ty  a t  f u r t h e r  s t e p s  
i n  t h e  development. These degrees  o f  accuracy a r e  s i g n i f i c a n t l y  g r e a t e r  t han  what 
is p o s s i b l e  by chance a lone .  77% accuracy f o r  l e x i c a l  s i m i l a r i t y  is g r e a t e r  t han  
56% f o r  t h e  wors t  c a s e  (44/78) a t  .003 s i g n i f i c a n c e ;  72% accuracy f o r  c o n t a c t  i s  
g r e a t e r  t han  58% f o r  t h e  worst  c a s e  (123/213) a t  ,001 s i g n i f i c a n c e .  

When l e x i c a l  s i m i l a r i t y  and c o n t a c t  a r e  combined i n  a  more complex model t o  
exp l a in  i n t e l l i g i b i l i t y ,  t h e  degree o f  accuracy i n c r e a s e s  t o  81% ( F i g u r e  6 . 6 ) .  T h i s  
is  g r e a t e r  t h a n  t h e  accuracy f o r  s i m i l a r i t y  a l one  by a  conf idence  l e v e l  o f  .20,  and 
g r e a t e r  than  t h e  accuracy f o r  con t ac t  a l one  by a  conf idence  l e v e l  of -01.  The model 
used t o  p r e d i c t  i n t e l l i g i b i l i t y  i s ,  

where L r e p r e s e n t s  t h e  l e v e l  of i n t e l l i g i b i l i t y ,  L r e p r e s e n t s  t h e  percentage o f  
l e x i c a l  s i m i l a r i t y ,  and r e p r e s e n t s  t h e  degree  o f  c o n t a c t .  The c o n t a c t  measures 



F i g u r e  6 .14 Summary o f  s u c c e s s i v e  r e f i n e m e n t s  t o  mode l s  
f o r  e x p l a i n i n g  communica t ion  

S i n g l e  v a r i a b l e  mode ls :  

L e x i c a l  s i m i -  C o n t a c t  A b s o l u t e  
l a r i t y  a l o n e  a l o n e  d i s t a n c e  a l o n e  

77% 72% 72% 
(60/78 (153 /213)  (1 12 /156 )  

.003 

R e l a t i v e  
- D i s t a n c e  a l o n e  

85% 
(132/156)  

[ D i s t a n c e  measured  re la -  
t i v e  t o  p e r s p e c t i v e  f rom 
w i t h i n  t h e  d i a l e c t  sy s t em]  

Complex 
models :  

S i m i l a r i t y  and 
measured c o n t a c t  

8 1 %  
(173/213)  .12 

S i m i l a r i t y  and 
p r e d i c t e d  c o n t a c t  

89% - - 88% 
(189/213)  (138 /156)  

[Measured c o n t a c t  summarized [ C o n t a c t  p r e d i c t e d  
a s  o v e r a l l  a t t r a c t i o n  and by d i s t a n c e  f rom 
m o t i v a t i o n  w i t h i n  t h e  t h e  c e n t e r  o f  t h e  
d i a l e c t  s y s t e m ]  d i a l e c t  s y s t e m ]  

\6 i . 0 1  

Combina t ion  o f  
t h r e e  mode ls  

9 5% 
(74/78 



used a s  p r e d i c t o r s  i n  t h e  s i n g l e  v a r i a b l e  models were s c a l e d  t o  a  range  o f  z e r o  t o  
one and t h e n  plugged d i r e c t l y  i n t o  t h e  p r e d i c t i o n  formula .  

Another k ind  o f  s i n g l e  v a r i a b l e  model t e s t e d  was a  model based on a b s o l u t e  
geograph ic  o r  l e x i c a l  d i s t a n c e  b e t w e e n f d i a l e c t s .  Those models were 72% a c c u r a t e  
o v e r a l l  ( F i g u r e  6 . 5 ) .  When t h e  measure o f  d i s t a n c e  is  r e f i n e d  by making i t  r e l a t i v e  
t o  t h e  p e r s p e c t i v e  from w i t h i n  t h e  d i a l e c t  sys tem,  t h e n  t h e  accuracy  i n c r e a s e s  t o  
85% ( F i g u r e  6 . 5 ) .  T h i s  i n c r e a s e  is s i g n i f i c a n t  a t  t h e  .003 l e v e l .  

A f u r t h e r  re f inement  t o  models f o r  e x p l a i n i n g  communication is t o  p r e d i c t  
c o n t a c t  r a t h e r  t h a n  t o  measure i t .  The r e s u l t i n g  models combine t h e  t h r e e e  s i n g l e  
v a r i a b l e  p r e d i c t o r s  a l r e a d y  d i s c u s s e d  -- l e x i c a l  s i m i l a r i t y ,  measured c o n t a c t ,  and 
d i s t a n c e  -- and a r e  89% a c c u r a t e  o v e r a l l  ( F i g u r e  6 . 1 2 ) .  T h i s  accuracy  is g r e a t e r  
t h a n  t h e  complex models us ing  measured c o n t a c t  a t  .02 s i g n i f i c a n c e ,  and is  g r e a t e r  
t h a n  t h e  accuracy  f o r  models w i t h  d i s t a n c e  a l o n e  a t  t h e  .12 l e v e l .  The formula  used 
t o  p r e d i c t  c o n t a c t  is, 

where r e p r e s e n t s  t h e  h e a r e r ' s  c o n t a c t  w i t h  t h e  speech o f  t h e  s p e a k e r ,  A r e p r e s e n t s  
t h e  a t t r a c t i o n  of t h e  speaker1 s g r o u p ,  r e p r e s e n t s  t h e  m o t i v a t i o n  o f  t h e  h e a r e r ' s  
group t o  hzve c o n t a c t ,  and r e p r e s e n t s  t h e  d i s t a n c e  from t h e  h e a r e r ' s  group t o  t h e  
speaker  l s . R e l a t i v e  d i s t a n c e  i s  used f o r  t h e  d i s t a n c e  term. A t t r a c t i o n  and 
mot iva t ion  are e s t i m a t e d  by t h e  o v e r a l l  a t t r a c t i o n  and m o t i v a t i o n  o f  d i a l e c t  groups  
a s  i n d i c a t e d  i n  t h e  measured c o n t a c t  d a t a .  

Another re f inement  s i m p l i f i e s  t h e  t a s k  of d a t a  c o l l e c t i o n  w i t h  no s i g n i f i c a n t  
l o s s  i n  accuracy o f  t h e  model. The same formula  i s  used a s  i n  t h e  p r e d i c t e d  c o n t a c t  
models i n  t h e  p rev ious  paragraph.  The d i f f e r e n c e  is t h a t  a t t r a c t i o n  and m o t i v a t i o n  
a r e  e s t i m a t e d  by t h e  d i s t a n c e  o f  t h e  d i a l e c t s  from t h e  c e n t e r  o f  t h e  d i a l e c t  system. 
T h i s  k i n d  of e s t i m a t i o n  does  n o t  r e q u i r e  t h e  c o l l e c t i o n  o f  p a i r w i s e  c o n t a c t  
measurements i n  t h e  f i e l d  as t h e  method i n  t h e  p r e v i o u s  pa ragraph  does .  The o v e r a l l  
accuracy  o f  t h e s e  models which p r e d i c t  c o n t a c t  by d i s t a n c e  from t h e  c e n t e r  i s  88%. 
T h i s  is  n o t  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  accuracy  o f  t h e  e s t i m a t e s  based on 
p a i r w i s e  f i e l d  measurements ( F i g u r e  6 . 1 3 ) .  

A f i n a l  r e f inement  i s  t o  combine d i f f e r e n t  c o n t a c t  f a c t o r s  i n  p r e d i c t i n g  
i n t e l l i g i b i l i t y .  S i n c e  c o n t a c t  i n v o l v e s  many f a c t o r s ,  t o  c o n s i d e r  d i f f e r e n t  a s p e c t s  
i n  combination g i v e s  b e t t e r  p r e d i c t i o n s  t h a n  t o  c o n s i d e r  any one a s p e c t  by i t s e l f .  
When t h i s  is done f o r  t h e  S a n t a  Cruz d a t a ,  t h e  r e s u l t i n g  p r e d i c t i o n s  a r e  95% 
a c c u r a t e .  

6.3.7 Conclusions  

6.3.7.1 Expla in ing  communication on S a n t a  Cruz I s l a n d  

C e r t a i n  c o n c l u s i o n s  concerning what e x p l a i n s  communication on  S a n t a  Cruz I s l a n d  
c a n  be  made from t h i s  s t u d y .  F i r s t  o f  a l l ,  t h e  l e x i c a l  s i m i l a r i t y  between d i a l e c t s  
is  a n  impor tan t  f a c t o r .  By i t s e l f  i t  c a n  c o r r e c t l y  account  f o r  t h e  l e v e l  o f  
i n t e l l i g i b i l i t y  i n  77% o f  t h e  c a s e s .  Secondly,  c o n t a c t  between d i a l e c t s ,  i n  
combination w i t h  s i m i l a r i t y ,  accounts  f o r  h a l f  o f  t h e  remaining i n c o r r e c t  c a s e s  i n  
g e n e r a l  (88% accuracy ,  F i g u r e  6 .14)  and o v e r  t h r e e - q u a r t e r s  o f  t h e  remaining 
i n c o r r e c t  c a s e s  i n  t h e  f i n a l  combination model (95% accuracy ,  F i g u r e  6 . 1 4 ) .  

The r e s u l t s  g i v e  some i n d i c a t i o n  o f  what a s p e c t s  o f  c o n t a c t  a r e  most 



s i g n i f i c a n t  i n  e x p l a i n i n g  communication on S a n t a  Cruz I s l a n d .  Marr iage t i e s  and 
p r e d i c t e d  mar r iage  r e s i d e n c e  t u r n  o u t  t o  be t h e  l e a s t  e f f e c t i v e  e x p l a i n e r s  o f  
communication. The f requency w i t h  which d i a l e c t s  have c o n t a c t  a t  y e a r l y  church 
f e s t i v a l s  proves  t o  b e  more e f f e c t i v e .  The s i g n i f i c a n t  i n c r e a s e  i n  accuracy  o f  
r e l a t i v e  d i s t a n c e  models o v e r  a b s o l u t e  d i s t a n c e  models i n d i c a t e s  t h a t  a S a n t a  Cruz 
speech community's m o t i v a t i o n  t o  g e t  o u t  and t r a v e l  long d i s t a n c e s  t o  make c o n t a c t  
i n c r e a s e s  as i t s  d i s t a n c e  ( b o t h  geographic  and l i n g u i s t i c )  away from t h e  o t h e r  
speech communities i n c r e a s e s .  The s u c c e s s  of  t h e  models which p r e d i c t  c o n t a c t  on 
t h e  b a s i s  o f  d i s t a n c e  from t h e  c e n t e r  o f  t h e  d i a l e c t  sys tem s u g g e s t s  t h a t  S a n t a  Cruz 
I s l a n d  is  indeed a c e n t e r e d  d i a l e c t  system. The i n t e r p r e t a t i o n  o f  t h o s e  models i s  
t h a t  t h e  n e a r e r  a  d i a l e c t  is  t o  t h e  c e n t e r ,  t h e  more l i k e l y  it i s  t o  a t t r a c t  c o n t a c t  
and t h e  l e s s  mot ivated it is t o  go  o u t  and make c o n t a c t .  Conversely ,  t h e  f u r t h e r  a  
d i a l e c t  is from t h e  c e n t e r ,  t h e  more mot ivated i t  is  l i k e l y  t o  be t o  go o u t  and make 
c o n t a c t  and t h e  l e s s  l i k e l y  i t  is  t o  a t t r a c t  c o n t a c t .  The r e s u l t  i s  a g e n e r a l  
d i r e c t i n g  o f  c o n t a c t  r e l a t i o n s  i n  toward t h e  c e n t e r .  

6.3.7.2 Explaining communication e l sewhere  

T h i s  s t u d y  of models f o r  e x p l a i n i n g  communication on S a n t a  Cruz I s l a n d  s u g g e s t s  
a t  l e a s t  t h r e e  c o n c l u s i o n s  which cou ld  have g e n e r a l  a p p l i c a t i o n :  ( 1 )  t h e  v a l u e  o f  
l o c a l  o p i n i o n s  abou t  i n t e l l i g i b i l i t y ,  ( 2 )  t h e  sys temic  n a t u r e  o f  d i a l e c t  r e l a t i o n s ,  
and (3) t h e  p o t e n t i a l  o f  t h e  modeling method. 

The s i n g l e  b e s t  p r e d i c t o r  of i n t e l l i g i b l i t y  t u r n e d  o u t  t o  b e  l o c a l  o p i n i o n s  
abou t  i n t e l l i g i b i l i t y .  Many i n v e s t i g a t o r s  have s t a y e d  c l e a r  o f  informant  o p i n i o n s  
because they  a r e  s o  open t o  a s u b j e c t i v e  e lement .  A t  f irst g l a n c e  t h e  same 
conc lus ion  might be  reached f o r  S a n t a  Cruz I s l a n d .  Opinions a l o n e  a r e  on ly  77% 
a c c u r a t e  a t  e x p l a i n i n g  i n t e l l i g i b i l i t y  ( F i g u r e  6 . 4 ) .  I would a t t r i b u t e  t h e  e r r o r s  
n o t  s o  much t o  e r r o r s  i n  t h e  in formants t  judgments as t o  t h e  c lumsiness  of  t h e  
method I used t o  measure op in ions .  I found i t  p o s s i b l e  t o  e l i c i t  r e s p o n s e s  a t  o n l y  
t h r e e  degrees  o f  unders tand ing  w i t h  any c o n s i s t e n c y  -- unders tand  a l l ,  some, o r  
none. O f  c o u r s e ,  degree  of unders tand ing  c o v e r s  a con t inuous  range.  However, i t  
was p o s s i b l e  t o  r e c o n s t r u c t  p r e d i c t i o n s  o f  a con t inuous  n a t u r e  from t h e  o r i g i n a l  
o p i n i o n s .  T h i s  was p o s s i b l e  when t h e  whole i s l a n d  was viewed a s  a  d i a l e c t  system 
and a l l  of  t h e  o p i n i o n s  abou t  a  d i a l e c t  were viewed a s  say ing  something a b o u t  its 
a b i l i t y  t o  a t t r a c t  communication and a l l  of t h e  o p i n i o n s  g i v e n  by a  d i a l e c t  were 
viewed as s a y i n g  something about  i ts  m o t i v a t i o n  t o  communicate. P r e d i c t i o n s  based 
on t h e s e  re f inements  of t h e  o r i g i n a l  o p i n i o n s  a r e  92% a c c u r a t e  ( F i g u r e  6 .13) ;  t h i s  
15% improvement is  s i g n i f i c a n t  a t  a .004 l e v e l .  Refinements s u c h  as t h e s e  may i n  
g e n e r a l  i n c r e a s e  t h e  v a l u e  of l o c a l  op in ions  concerning i n t e l l i g i b i l i t y .  

- h e  key t o  e x p l a i n i n g  communication on S a n t a  Cruz I s l a n d  i s  viewing t h e  
d i a l e c t s  a s  compris ing a d i a l e c t  system. I n  t h e  summary o f  t h e  r e s u l t s  g i v e n  i n  
F igure  6.14, comments i n  s q u a r e  b r a c k e t s  a r e  p laced  a t  t h r e e  s p o t s  i n  which t h e  
system viewpoint  p l a y s  a  s i g n i f i c a n t  r o l e .  These a r e  as fo l lows :  ( 1 )  The 
measurement o f  d i s t a n c e  a s  r e l a t i v e  t o  p e r s p e c t i v e  from w i t h i n  t h e  sys tem r a t h e r  
t h a n  i n  a b s o l u t e  u n i t s  ( s e e  S e c t i o n  6.1.3) proved t o  s i g n i f i c a n t l y  i n c r e a s e  t h e  
accuracy  o f  s i n g l e  v a r i a b l e  models ( F i g u r e  6 . 5 )  and complex models ( F i g u r e s  6.7 and 
6 . 8 ) .  ( 2 )  The p a i r w i s e  measurements of c o n t a c t  t aken  i n  t h e  f i e l d  -- o p i n i o n s ,  
f e s t i v a l  a t t e n d a n c e ,  mar r iage  t i e s  -- were made i n  t e rms  o f  t h r e e  o r  f o u r  p o i n t  
d i s c r e t e  s c a l e s .  The degree  o f  d i s c r i m i n a t i o n  p o s s i b l e  i n  p r e d i c t i o n s  based 
d i r e c t l y  on t h e s e  measurements i s  t h e r e f o r e  n o t  v e r y  g r e a t .  However, when t h e  
i n d i v i d u a l  p a i r w i s e  measurements a r e  viewed a s  being i n t e r r e l a t e d  w i t h i n  a d i a l e c t  
sys tem,  a l l  of t h e  measurements concerning i n d i v i d u a l  d i a l e c t s  can  be summed t o  
compute t h a t  d i a l e c t ' s  o v e r a l l  a t t r a c t i o n  and mot iva t ion  w i t h i n  t h e  system. 



P r e d i c t i o n s  based on t h e s e  a t t r a c t i o n  and mot iva t ion  e s t i m a t e s  a r e  s i g n i f i c a n t l y  
b e t t e r  t han  t hose  based on t h e  o r i g i n a l  measurements (F igu re  6 . 1 2 ) .  R e l a t i o n s  based 
on t h e  whole system may n o t  o n l y  o f f e r  a  more d i s c r i m i n a t i n g  measure t han  t h e  
o r i g i n a l  d a t a ,  t hey  may a l s o  s e r v e  t o  compensate f o r  measurement e r r o r s  i n  t h e  
o r i g i n a l  d a t a .  ( 3 )  One of t h e  c h a r a c t e r i s t i c s  o f  a  d i a l e c t  system is t h a t  g e n e r a l  
p a t t e r n s  of i n t e r a c t i o n  can be exp la ined  i n  terms o f  common r e l a t i o n s  t o  a  c e n t e r  
(Sec t i on  6.1.4). It was found t h a t  p r e d i c t i o n s  based on d i s t a n c e  from t h e  d i a l e c t  
c e n t e r  were a s  a c c u r a t e  a s  t h e  p r e d i c t i o n s  based on o v e r a l l  a t t r a c t i o n  and 
mot iva t ion  r e l a t i o n s  found i n  t h e  o r i g i n a l  c o n t a c t  measurements (F igu re  6 . 1 3 ) .  A 
model which e x p l a i n s  communication i n  terms o f  r e l a t i o n s  t o  a  c e n t e r  is one o r d e r  of 
magnitude s imple r  than  one which r e l i e s  on a l l  o f  t h e  pa i rw i se  r e l a t i o n s  i n  t h e  
system. That  i s ,  i f  t h e r e  a r e  a d i a l e c t s ,  t h e  c en t e r ed  model r e q u i r e s  a raw d a t a  
measurements ( t h e  d i s t a n c e  o f  each d i a l e c t  from t h e  c e n t e r )  whi le  t h e  o t h e r  model 
u se s  a-squared raw d a t a  measurements ( t o  f i l l  i n  a squa re  ma t r i x  o f  pa i rw i se  c o n t a c t  
measurements). T h i s  i nc r ea sed  s i m p l i c i t y  is  s i g n i f i c a n t  n o t  on ly  because it reduces  
t h e  complexi ty  o f  d a t a  and model d e s c r i p t i o n ,  bu t  it could  a l s o  reduce  t h e  
complexi ty  o f  d a t a  c o l l e c t i o n .  

A f i n a l  conclusion r e g a r d s  t h e  p o t e n t i a l  o f  t h i s  modeling appraoch. Three 
models based on a  s i n g l e  c o n t a c t  f a c t o r  were 90% a c c u r a t e  o r  b e t t e r :  one based on 
composite r e l a t i v e ' d i s t a n c e  a lone  and two complex models w i th  p r e d i c t e d  c o n t a c t  
based on op in ions  o r  l e x i c a l  d i s t a n c e  from t h e  c e n t e r .  When t h r e e  f a c t o r s  were 
combined by t a k i n g  t h e  l e v e l  o f  i n t e l l i g i b i l i t y  p r e d i c t e d  by a t  l e a s t  two o f  t h e  
t h r e e  f a c t o r s ,  95% accuracy  was ach ieved .  When t h e  accuracy  o f  i n t e l l i g i b i l i t y  
p r e d i c t i o n s  based on l i n g u i s t i c  s i m i l a r i t y  and c o n t a c t  beg in s  t o  exceed 908,  one 
beg ins  t o  wonder if t h e  measured i n t e l l i g i b i l i t y  d a t a  themselves  are 90% a c c u r a t e .  
When p r e d i c t i o n s  a r e  t h a t  a c c u r a t e  t hey  become u s e f u l  i n d i c e s  by which t o  e v a l u a t e  
t h e  measured i n t e l l i g i b i l i t y .  O f  c o u r s e ,  i n  t h i s  s t u d y ,  p r e d i c t i o n  accuracy was 
measured by comparing t h e  p r ed i c t ed  va lue s  t o  t h e  measured va lue s .  Thus we cou ld  
n o t  have done any th ing  wi thout  t h e  i n t e l l i g i b i l i t y  measurements. However, t h i s  is a  
p i l o t  s tudy .  A s  we come t o  b e t t e r  unders tand t h e  workings o f  d i a l e c t  systems 
through f u r t h e r  s t u d y ,  i t  may become p o s s i b l e  t o  one day p r e d i c t  i n t e l l i g i b i l i t y ,  
even without  f i rst  measuring i t ,  w i th  an accuracy  g r e a t e r  than  t h a t  wi th  which we 
could have measured it .  





APPENDIX 1 

COMPLETE DATA FOR THE 

STUDY OF LEXICAL SIMILARITY AND INTELLIGIBILITY 

1.1 Sources  o f  d a t a  

For each  s e t  o f  d a t a  s i x  i t e m s  o f  i n f o r m a t i o n  a r e  g iven :  t h e  s o u r c e  o f  t h e  
i n t e l l i g i b i l i t y  d a t a ,  a b r i e f  n o t e  on t h e  method of i n t e l l i g i b i l i t y  t e s t i n g ,  t h e  
t y p e  o f  ad jus tment  used t o  c o n t r o l  f o r  i n t e l l i g i b i l i t y  measurement e r r o r  ( S e c t i o n  
5.2.41,  t h e  s o u r c e  o f  t h e  cogna te  p e r c e n t a g e s ,  t h e  t y p e  o f  word l is t  used,  and t h e  
correspondence o f  t h r e e  l e t t e r  mnemonic codes  t o  v i l l a g e  o r  d i a l e c t  names. The t e n  
s t u d i e s  a r e  cons idered  i n  a l p h a b e t i c a l  o r d e r  o f  t h e  name by which t h e y  a r e  
r e f e r e n c e d .  

( 1 )  &Ll&u - B i l i a u  i s  spoken i n  t h e  Madang Prov ince  o f  Papua New Guinea. The 
d i a l e c t  su rvey  was conducted by myself  and my w i f e ,  L inda ,  i n  1976. The 
i n t e l l i g i b i l i t y  t e s t i n g  fol lowed t h e  method o f  Casad w i t h  two excep t ions :  t h e  
q u e s t i o n s  were asked  i n  t h e  t r a d e  language and t e s t s  were a d m i n i s t e r e d  t o  g roups  a s  
w e l l  as t o  i n d i v i d u a l s .  The raw i n t e l l i g i b i l i t y  s c o r e s  a r e  a d j u s t e d  by t h e  hometown 
method. The word l i s t  used was t h e  Swadesh 100-word l i s t .  The correspondence o f  
mnemonic codes  t o  v i l l a g e  names is: 

BIL = B i l i a u  
YAM = Yamai 
SUI = S u i t  

Unfor tuna te ly ,  t h e  d a t a  h e r e  r e p r e s e n t  o n l y  t h e  r e s u l t s  o f  a p i l o t  s t u d y ;  s i c k n e s s  
prevented t h e  complet ion o f  t h e  f u l l  survey.  N e i t h e r  t h e  d a t a  nor  t h e  r e s u l t s  have 
been pub l i shed  e lsewhere .  

(2) &gg - Buang is spoken i n  t h e  Morobe Prov ince  o f  Papua N e w  Guinea. The 
survey  o f  Buang d i a l e c t s  was conducted by G i l l i a n  Sankoff  between 1966 and 1968. 
The i n t e l l i g i b i l i t y  and l e x i c o s t a t i s t i c  d a t a  a r e  t aken  from Sankoff  1,969. The 
approach t o  i n t e l l i g i b i l i t y  t e s t i n g  is similar t o  t h a t  of' Casad though n o t  as e x a c t .  
S u b j e c t s  l i s t e n e d  t o  a t e s t  t a p e  and t h e n  answered t h r e e  q u e s t i o n s  abou t  i t  i n  o r d e r  
t o  judge comprehension o f  e v e n t s  i n  t h e  s t o r y  ( s e e  S e c t i o n  2.2.4 f o r  a f u l l e r  
d e s c r i p t i o n ) .  A p r o p o r t i o n a l  ad jus tment  f o r  s u b j e c t s  is used t o  a d j u s t  raw 
i n t e l l i g i b i l i t y  s c o r e s .  The test list used f o r  l e x i c o s t a t i c  comparison was a 162 
i t em l ist  compris ing t h e  Swadesh 100-word list p l u s  a number o f  c u l t u r a l  i t ems  
s p e c i f i c  t o  New Guinea. The correspondence o f  mnemonic codes  t o  v i l l a g e  names is: 

BUW = Buweyew 
MNB = Mambump 
W I N  = Wins 
C H I  = Chimbuluk 
PAP = Papekene 
MNG = Mangga 
KWA = Kwasang 



Although t h e  i n t e l l i g i b i l i t y  t e s t s  were a d m i n i s t e r e d  i n  seven  d i f f e r e n t  v i l l a g e s ,  
o n l y  t h r e e  d i a l e c t s  were used i n  t e s t  t a p e s  -- MMB, CHI, and MNG. Thus f o r  f o u r  o f  
t h e  v i l l a g e s  t h e r e  a r e  no p roper  hometown s c o r e s .  For t h e s e  f o u r  t h e  hometown s c o r e  
f o r  one o f  t h e  o t h e r  t h r e e  v i l l a g e s  i s  used as a n  e s t i m a t e .  The one used i s  t h e  one 
i n  t h e  same d i a l e c t  g r o u p ,  accord ing  t o  S a n k o f f l s  g roup ing  i n t o  t h r e e  d i a l e c t s .  
Thus t h e  hometown s c o r e  f o r  MMB s e r v e s  a l s o  f o r  BUW, t h e  hometown s c o r e  f o r  C H I  
s e r v e s  a l s o  f o r  W I N  and PAP, and t h e  hometown s c o r e  f o r  MNG s e r v e s  a l s o  f o r  KWA. 

( 3 )  J t h i o ~ i a  - The d a t a  from E t h i o p i a  come from t h e  i n t e l l i g i b i l i t y  s u r v e y  o f  
t h e  Sidamo languages  conducted by Marvin Bender and Rober t  Cooper (1971) .  The t e s t  
method c o n s i s t e d  o f  p l a y i n g  t h e  t e s t  t e x t ,  t h e n  having t h e  s u b j e c t s  (who were s c h o o l  
c h i l d r e n )  answer m u l t i p l e  c h o i c e  q u e s t i o n s  w i t h  f o u r  p o s s i b l e  r e s p o n s e s  a b o u t  t h e  
c o n t e n t s  o f  t h e  s t o r y .  These t e s t s  were w r i t t e n ,  and were conducted i n  t h e  n a t i o n a l  
language.  The method is  d e s c r i b e d  i n  more d e t a i l  i n  S e c t i o n  2.2.4. 

S i n c e  t h e  t e s t s  c o n s i s t e d  o f  choos ing  t h e  c o r r e c t  one  o u t  o f  f o u r  p o s s i b l e  
answers ,  i t  i s  p o s s i b l e  t h a t  a group o f  s u b j e c t s  w i t h  no  knowledge o f  a l anguage  
cou ld  s c o r e  25% c o r r e c t  s imply  by chance.  T h e r e f o r e ,  when s u b j e c t s  s c o r e d  l e s s  t h a n  
259,  i t  c a n  be assumed t h a t  t h e r e  was no comprehension.  Thus t h e  raw s c o r e s  must 
f i r s t  be a d j u s t e d  t o  remove t h e  chance e lement .  T h i s  is done by recomput ing t h e  
s c o r e s  as t h e  pe rcen tage  o f  c o r r e c t  r e sponses  above t h e  chance l e v e l .  The s c o r e  f o r  
c o r r e c t  r e s p o n s e s  above t h e  chance l e v e l  i s  g i v e n  by s u b t r a c t i n g  25% from t h e  raw 
s c o r e  o r  by 05 ,  whichever i s  g r e a t e r .  The t o t a l  p o s s i b l e  above t h e  chance l e v e l  i s  
g i v e n  by s u b t r a c t i n g  25% from loo%, o r  75%. The pe rcen tage  o f  i n t e l l i g i b i l i t y  
a d j u s t e d  f o r  chance i s  o b t a i n e d  by d i v i d i n g  t h e  c o r r e c t  by t h e  t o t a l  p o s s i b l e  and 
m u l t i p l y i n g  by 100. T h a t  i s ,  

a d j u s t e d  f o r  chance = max(raw - 25,  0) / 75 x 100 

The "rawg1 s c o r e s  r e p o r t e d  i n  Appendix 1.2 have a l r e a d y  been a d j u s t e d  i n  t h i s  way. 
Bender and Cooper made no  such  ad jus tment ;  t h e  t e c h n i q u e  was sugges ted  by Ladefoged,  
G l i c k ,  and C r i p e r  (1972:68).  The a d j u s t e d  s c o r e s  f o r  t h i s  s e t  o f  d a t a  a r e  f u r t h e r  
ad jus tments  on t h e s e  raw s c o r e s .  For  t h i s ,  t h e  hometown ad jus tment  was used.  

The c o g n a t e  p e r c e n t a g e s  t o  accompany t h e  i n t e l l i g i b i l i t y  s c o r e s  a r e  found i n  
a n o t h e r  s o u r c e ,  Bender (1971) .  The word l is t  used was t h e  Swadesh 100-word l is t  
w i t h  m o d i f i c a t i o n s  d i c t a t e d  by e x p e r i e n c e  i n  t h e  E t h i o p i a n  f i e l d .  Correspondence o f  
mnemonic codes  t o  d i a l e c t  names is:  

ALA = Alaba 
KEM = Kembata 
HAD = Hadiyya 
SID = Sidamo 
DER = Derasa  
BUR = B u r j i  

(4) J r o a u o i g  - The i n t e l l i g i b i l i t y  s u r v e y  among t h e  I r o q u o i s  l a n g u a g e s ,  
n o r t h e a s t e r n  Uni ted  S t a t e s ,  was conducted by Hickerson,  T u r n e r ,  and Hickerson 
(1952) .  T h e i r  method was b a s i c a l l y  one o f  t e x t  t r a n s l a t i o n  and t h e  s t u d y  h a s  been 
d e s c r i b e d  i n  more d e t a i l  i n  Chapter  2 ,  S e c t i o n  2.2.1.  A p r o p o r t i o n a l  ad jus tment  f o r  
s u b j e c t s  was used t o  compute t h e  a d j u s t e d  i n t e l l i g i b i l i t y  s c o r e s .  The c o g n a t e  
pe rcen tages  a r e  t a k e n  from Floyd Lounsbury (1961) .  The word l is t  used f o r  
comparison was t h e  Swadesh 200-word l ist .  Hickerson ,  T u r n e r ,  and Hickerson t e s t e d  
i n t e l l i g i b i l i t y  among s i x  d i a l e c t s ,  r e s u l t i n g  i n  36 p a i r w i s e  measurements. The 



l e x i c o s t a t i s t i c  comparisons by Lounsbury i n v o l v e  o n l y  f o u r  o f  t h o s e  s i x  d i a l e c t s .  
Within t h e  s e t  o f  l e x i c o s t a t i s t i c  comparisons ,  t h e  pe rcen tage  f o r  one pair o f  
languages  (Tuscarora  w i t h  Cayuga) i s  miss ing .  A s  a r e s u l t ,  co r responding  l e x i c a l  
d a t a  were found f o r  o n l y  f o u r t e e n  o f  t h e  t h i r t y - s i x  i n t e l l i g i b i l i t y  measurements. 
Only t h e s e  f o u r t e e n  d a t a  p o i n t s  a r e  inc luded  i n  t h e  sample. The correspondence of 
mnemonic names t o  d i a l e c t  codes  is: 

SEN = Seneca 
CAY = Cayuga 
ONE = Oneida 
TUS = Tuscarora  

(5) - The i n t e l l i g i b i l i t y  su rvey  among t h e  Mazatec d i a l e c t s  o f  Mexico 
was c a r r i e d  o u t  by Paul  Kirk .  The r e s u l t s  o f  t h e  su rvey  were first pub l i shed  by 
Kirk  (1970)  and t h e n  reproduced by Casad (1974:34-35, 47-49). The method used i n  
t h e  t e s t i n g  was t h e  Casad method ( S e c t i o n  2 .2 .3) .  The raw i n t e l l i g i b i l i t y  s c o r e s  
a r e  a d j u s t e d  by t h e  hometown method. The l e x i c o s t a t i s t i c  comparison o f  t h e  Mazatec 
d i a l e c t s  was done by Sarah  Gudschinsky (1955) .  The Swadesh 200-word l ist  was used 
f o r  t h e  comparison. The correspondence o f  mnemonic codes  t o  v i l l a g e  names is: 

HUA = Huaut la  d e  Jimenez 
MAT = San Mateo 
MIG = San Miguel 
I X C  = I x c a t l a n  
SOY = S o y a l t e p e c  
JAL = J a l a p a  d e  Diaz 

(6) J'0l.v- - I n t e l l i g i b i l i t y  among t h e  Po lynes ian  l anguages  and d i a l e c t s  was 
t e s t e d  by J a c k  Ward (1962) .  The method o f  t e s t i n g  used was a s e n t e n c e  t r a n s l a t i o n  
t e s t .  A c o n s t a n t  ad jus tment  f o r  s u b j e c t s  was used t o  a d j u s t  raw i n t e l l i g i b i l i t y  
s c o r e s .  The l e x i c o s t a t i s t i c  comparisons were performed by Samuel E l b e r t  (1953) .  
The comparisons a r e  based on Swadeshts e a r l y  b a s i c  vocabu la ry  o f  165 words which 
E l b e r t  expanded t o  202 words. The correspondence o f  mnemonic codes  t o  language and 
d i a l e c t  names is: 

EAS = E a s t e r  I s l a n d  
HAW = Hawaiian 
KAP = Kapingamarangi 
MAN = Mangareva 
MA0 = New Zealand Maori 
MAR = Marquesas 
RAR = Rarotonga 
SAM = Samoa 
TAH = T a h i t i  
TON Tonga 
TUA = Tuamotu 
UVE Uvea 

( 7 )  S i o u w  - The i n t e l l i g i b i l i t y  su rvey  among t h e  Siouan l anguages  o f  t h e  Great 
P l a i n s  a r e a  o f  t h e  United S t a t e s  and Canada was conducted by Warren Harbeck and 
Raymond Gordon i n  1968. The r e s u l t s  of t h e  su rvey  a r e  r e p o r t e d  i n  a n  unpublished 
paper (Harbeck m s  [19693).  The method used f o r  t h e  t e s t i n g  was one o f  t e x t  
t r a n s l a t i o n .  The t e s t s  were scored  i n  two ways: t h e  first computed t h e  accuracy  o f  
a n  item by i t em t r a n s l a t i o n  and t h e  second measured g e n e r a l  comprehension by 



checking f o r  (he p resence  o f  t e n  key p i e c e s  o f  i n f o r m a t i o n  i n  t h e  t r a n s l a t i o n .  The 
raw i n t e l l i g i b i l i t y  s c o r e s  used i n  t h i s  s t u d y  a r e  t h e  average  o f  t h e  r e s u l t s  o f  t h e  
two d i f f e r e n t  s c o r i n g  p rocedures .  The raw i n t e l l i g i b i l i t y  s c o r e s  a r e  a d j u s t e d  by 
t h e  hometown method. The c o g n a t e  p e r c e n t a g e s  a r e  from t h e  same s o u r c e  and a r e  based 
on t h e  Swadesh 100-word l is t .  The correspondence of mnemonic codes  t o  d i a l e c t  names 
is :  

ST0 = Stoney 
ASS = A s s i n i b o i n e  
MAN = Manitoba v a r i e t y  o f  Dakota-Nakota 
NDK = North Dakota v a r i e t y  o f  Dakota-Nakota 
LAK = Lakota  

( 8 )  Irialae - The i n t e l l i g i b i l i t y  s u r v e y  o f  t h e  T r i q u e  language a r e a  o f  Mexico 
was c a r r i e d  o u t  by Eugene Casad i n  1970. The r e s u l t s  o f  t h e  s u r v e y  a r e  r e p o r t e d  i n  
h i s  manual on d i a l e c t  i n t e l l i g i b i l i t y  t e s t i n g  (1974:78-81, 191-192). The method of 
t e s t i n g  was t h e  q u e s t i o n  approach d e s c r i b e d  i n  d e t a i l  i n  t h e  manual ( S e c t i o n  2 .2 .3 ) .  
The raw i n t e l l i g i b i l i t y  s c o r e s  a r e  a d j u s t e d  by t h e  hometown method. The 
l e x i c o s t a t i s t i c  comparison was based on t h e  Swadesh 100-word l is t .  The 
correspondence o f  mnemonic codes  t o  v i l l a g e  names is: 

M I G  = San Miguel 
ITU = I t u n y o s o  
LAG = Laguna 
C H I  = Chicahuax t l a  
SAB = Sabana 

( 9 )  Yn;indit - These d a t a  a r e  t h e  r e s u l t s  o f  i n t e l l i g i b i l i t y  t e s t s  conducted w i t h  
s p e a k e r s  o f  two Bantu languages  i n  Uganda by P e t e r  Ladefoged (1968) .  The 
i n t e l l i g i b i l i t y  t e s t  r e s u l t s  were e x t r a c t e d  from page 67 o f  Ladefoged,  C l i c k ,  and 
C r i p e r  (1972) ,  and t h e  cogna te  p e r c e n t a g e s  a r e  e x t r a c t e d  from page 71. The t e s t s  
were a d m i n i s t e r e d  t o  l i t e r a t e  s c h o o l  c h i l d r e n .  A s h o r t  s t o r y  from a n o t h e r  language 
was played and t h e  l i s t e n e r s  were asked what i t  was a b o u t .  They were  p r e s e n t e d  w i t h  
t h r e e  p o s s i b l e  answers  which were a l s o  w r i t t e n  i n  a t e s t  b o o k l e t  and were asked  t o  
w r i t e  down t h e  number o f  t h e  a p p r o p r i a t e  r e sponse .  The raw s c o r e s  r e p o r t e d  i n  
Appendix 1 .2  a r e  a d j u s t e d  t o  accoun t  f o r  t h e  e lement  o f  chance a s  a l r e a d y  d e s c r i b e d  
i n  t h e  d e s c r i p t i o n  o f  t h e  E t h i o p i a n  d a t a ,  t h e  o n l y  d i f f e r e n c e  be ing  t h a t  h e r e  t h e  
chance l e v e l  i s  computed a t  33.3%. The a d j u s t e d  s c o r e s  r e p o r t e d  i n  Appendix 1.2 
have undergone a f u r t h e r  p r o p o r t i o n a l  ad jus tment  f o r  s u b j e c t s .  The word l i s t  used 
f o r  l e x i c o s t a t i s t i c  comparison was a l is t  des igned  e s p e c i a l l y  f o r  t h e  Ugandan 
su rvey .  I n  s e t t i n g  up t h e  new l ist  t h e  g u i d i n g  p r i n c i p l e  was n o t  t o  u s e  b a s i c  
vocabu la ry  which is supposedly  more r e s i s t a n t  t o  change,  b u t  t o  u s e  meanings which 
e l i c i t e d  r e l i a b l e  answers  and which were v a l i d  i n d i c a t o r s  o f  t h e  communicative 
p o s s i b i l i t i e s  o f  t h e  language a s  a whole (Ladefoged and o t h e r s  1972:54-55). The 
correspondence o f  mnemonic codes  t o  language names is: 

LUG = Luganda 
RUN = Runyankore 
RUT = Rutooro 
RUK = Rukiga 
LUM = Lumasaba 
LUS = Lusoga 



(10)  - The i n t e l l i g i b i l i t y  survey  among t h e  Yuman langauges  o f  t h e  
southwestern United S t a t e s  was conducted by Bruce Biggs (1957) .  The method was 
b a s i c a l l y  a t e x t  t r a n s l a t i o n  approach and is desc r i bed  i n  d e t a i l  i n  Chapter  2 ,  
Sec t i on  2.2.1. The cogna te  percen tages  which correspond t o  t h e  i n t e l l i g i b i l i t y  
percen tages  a r e  r e p o r t e d  by Biggs.  They a r e  t aken  from Werner h i n t e r  (1957) .  A 
100-word l i s t  was used. The word l ist  i t ems  "were chosen a t  random, though wi th  
cons ide r ab l e  emphasis on words from Swadesh lists" (Winte r  1957: 19) .  The 
correspondence o f  mnemonic codes  t o  d i a l e c t  names is: 

MAR = Maricopa 
WAL = Walapai 
YAV = Yavapai 
MOH = Mohave 
HAV = Havasupai 

1.2 Complete l i s t i n g  o f  d a t a  

The fo l lowing  pages a r e  a complete l i s t i n g  o f  t h e  d a t a ,  p resen ted  s t u d y  by 
s tudy .  The d a t a  a r e  p resen ted  i n  e i g h t  columns. They a r e ,  i n  o rder :  ( 1 ) "HEAR" , 
t h e  h e a r e r s ,  t h e  mnemonic code o f  t h e  v i l l a g e  o r  d i a l e c t  t a k i n g  t h e  i n t e l l i g i b i l i t y  
t e s t ;  (2) "SPKRW, t h e  speake r ,  t h e  mnemonic code o f  t h e  v i l l a g e  o r  d i a l e c t  which is  
speak ing  on t h e  t e s t  t ape ;  (3) "LEXW, t h e  percen tage  o f  l e x i c a l  cogna tes ;  
( 4 )  "INT RAW", t h e  raw percen tage  o f  i n t e l l i g i b i l i t y ;  ( 5 )  "INT ADJtt, t h e  ad ju s t ed  
percentage o f  i n t e l l i g i b i l i t y  ( f o r  each  s e t ,  t h e  method o f  a d j u s t i n g  is desc r i bed  i n  
Appendix 1 1  (6) tgEXCLUDEw, an  "Xtl is l i s t e d  i f  t h i s  c a s e  is excluded due t o  
nonsymmetric i n t e l l i g i b i l i t y  a t t r i b u t e d  t o  s o c i a l  f a c t o r s ;  ( 7 )  "SUBJ", t h e  hometown 
s c o r e  f o r  t h e  group o f  s u b j e c t s  (used  i n  a d j u s t i n g  raw i n t e l l i g i b i l i t y ) ;  ( 8 )  "TEST", 
t h e  hometown s c o r e  f o r  t h e  t e s t  which is be ing  admin is te red  (used i n  a d j u s t i n g  raw 
i n t e l l i g i b i l i t y ) .  



( 1 )  B i l i a u  

HEAR SPKR LEX INT RAW INT ADJ EXCLUDE SUBJ TEST 

BIL BIL 100 92  

BIL YAM 98 90 

BIL SUI 82  88 

YAM BIL 98 100 

YAM YAM 100 95 

YAM SUI 81 90 

SUI B I L  82 100 

SUI YAM 81 80 

SUI SUI 100 95 



( 2 )  B u a n g  

HEAR S P K R  LEX I N T  RAW I N T  A D J  EXCLUDE S U B J  

BUW MMB 88 

BUW C H I  7 8 

BUW MNG 65 

MMB MMB 1 0 0  

MMB C H I  83 

MMB MNG 6 1  

WIN MMB 83 

WIN C H I  88 

WIN MNG 67 

C H I  MMB 83 

C H I  C H I  1 0 0  

C H I  MNG 66 

P A P  MMB 80 

P A P  C H I  93 

P A P  MNG 6 9 

MNG MMB 6 1  

MNG C H I  66 

MNG MNG 1 0 0  

KWA MMB 6 0  50 73.5 X 58 

KWA C H I  66 5 2  76.5 68 

KWA MNG 9 4  5 7 83.8 6 8  

T E S T  



( 3 )  E t h i o p i a  

HEAR SPKR LEX INT RAW INT A D J  EXCLUDE SUBJ TEST 

ALA ALA 100 91  100.0 9 1  9 1  

ALA KEM 8 1  95 94.7 X 9 1  99 

ALA HAD 54 6 1  , 61.3  9 1  8 9  

ALA SID 64 28 28.0 9 1  95  

ALA DER 49 

ALA BUR 40 

KEM ALA 8 1  

KEM KEM 100 

K E M  HAD 56 

KEM SID 62 

KEM DER 49 

KEM BUR 39 

HAD ALA 54 

HAD K E M  56 

HAD HAD 100 

HAD SID 53  

HAD DER 42 

HAD BUR 3 8 

SID ALA 64 

SID KEM 62 

S I D  HAD 5 3  

SID SID 100 

SID DER 60 



( 3 )  E t h i o p i a ,  c o n t i n u e d  

HEAR S P K R  LEX I N T  RAW I N T  A D J  EXCLUDE S U B J  T E S T  

S I D  BUR 41 29 29.3 95 91 

DER ALA 49 32 32.0 X 81 91 

DER KEM 49 24 24.0 X 8 1 99 

DER HAD 42 21 21.3 81 89 

DER S I D  60 41 41.3 X 81 95 

DER DER 100 81 100.0 81 8 1 

DER BUR 3 7 1s 14.7 81 91 



. . 

( 4 )  I r o q u o i s  

HEAR SPKR LEX INT RAW INT A D J  EXCLUDE SUBJ TEST 

SEN SEN 100 83 100.0 83 83 

SEN CAY 72 

SEN ONE 65  

SEN TUS 50 

CAY SEN 72 

CAY CAY 100 

CAY ONE 73 

ONE SEN 6 5  

ONE CAY 73 

ONE ONE 100 

ONE TUS 59 

TUS SEN 50 

TUS O N E  59 

TUS TUS 100 



- .- 

( 5 )  Mazatec 

HEAR SPKR L E X  INT RAW INT ADJ EXCLUDE SUBJ TEST 

HUA HUA 100  

HUA JAL 74  

MAT HUA 94  

MAT MAT 100  

MAT JAL 8 2  

MIG HUA 94  

MIG MIG 100  

MIG JAL 8 2  

IXC HUA 78 

IXC MIG 8 5  

IXC I X C  100  

IXC SOY 8 5  

IXC JAL 8 2  

SOY HUA 8 0  

SOY SOY 100 

SOY JAL 80  

JAL HUA 74 

JAL S O Y  80  5 1  5 1 . 0  X 9 5  98  

JAL JAL 100 95  1 0 0 . 0  9 5  9 5  



(6) Polynesia 

T E S T  R E F  LEX I N T  RAW I N T  A D J  EXCLUDE S U B J  T E S T  

HAW EAS 64 2 8 34.0 

HAW HAW 100 94 100.0 

HAW KAP 49 15 21.0 

HAW MAN 69 33 39.0 

HAW MA0 71 25 31.0 

HAW MAR 7 0 32 38.0 

HAW RAR 79 25 31.0 

HAW SAM 59 25 

HAW TAH 76 39 

HAW TON 49 3 

HAW TUA 77 39 

HAW UVE 55 9 

MAN EAS 64 48 

MAN HAW 69 41 

MAN KAP 49 26 

MAN MAN 100 98 

MAN MAR 73 58 

MAN RAR 75 74 

MAN SAM 55 24 

MAN TON 49 6 

MAN TUA 72 96 

MAR EAS 63 43 

MAR HAW 70 50 
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( 6 )  P o l y n e s i a ,  c o n t i n u e d  

HEAR S P K R  LEX I N T  RAW I N T  A D J  EXCLUDE S U B J  T E S T  

MAR KAP 4 5  

MAR MAN 73 

MAR MAR 1 0 0  

MAR RAR 7 3  

MAR SAM 5 2 

MAR TON 4 5  

MAR TUA 6 9  

RAR E A S  6 4  

RAR HAW 79 

RAR KAP 5 4  

RAR MAN 75 

RAR MAR 73  

RAR RAR 1 0 0  

RAR SAM 6 7  

RAR TON 5 8  

RAR TUA 8 3  

SAM E A S  53 

SAM HAW 59 

SAM KAP 53 

SAM MAN 55 

SAM MA0 57 

SAM MAR 52 

SAM RAR 67 



( 5 )  P o l y n e s i a ,  c o n t i n u e d  

HEAR SPKR LEX INT RAW INT ADJ EXCLUDE SUBJ TEST 

SAM SAM 1 0 0  

SAM . TON 6 6  

SAM TUA 6 2  

SAM UVE 7 0  

TAH EAS 6 2  

TAH HAW 7 6  

TAH KAP 50  

TAH MAN 6 8  

TAH MAR 6 7  

TAH RAR 8 5  

TAH SAM 60 

TAH TAH 1 0 0  

TON EAS 4 8 

TON HAW 49  

TON KAP 4 5  

TON MAN 49  

TON MAR 4 5  

TON RAR 58  

TON SAM 6 6  

TON TON 1 0 0  

TON TUA 5 3  

TON UVE 8 6  

TUA EAS 6 2  
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( 6 )  P o l y n e s i a ,  c o n t i n u e d  

HEAR SPKR LEX INT RAW INT ADJ EXCLUDE SUBJ TEST 

TUA HAW 77 

TUA KAP 51 

TUA MAN 7 2  

TUA MAR 69 

TUA RAR 83 

TUA SAM 62  

TUA TON 53 

TUA TUA 100 



(7) Siouan  

HEAR 

S T 0  

S T 0  

S TO 

S T 0  

S T 0  

A S S  

A S S  

A S S  

A S S  

A S S  

MAN 

MAN 

MAN 

MAN 

MAN 

NDK 

NDK 

NDK 

NDK 

NDK 

LA K 

LA K 

S P K R  

S T 0  

A S S  

MAN 

NDK 

LA K 

S T 0  

A S S  

MAN 

NDK 

LA K 

S T 0  

A S S  

MAN 

NDK 

LA K 

S T 0  

A S S  

MAN 

NDK 

LA K 

S T 0  

A S S  

LEX I N T  RAW I N T  A D J  

100.0 

61.0 

23.0 

46.0 

10.0 

68.0 

100.0 

51.0 

83.0 

50.0 

10.0 

84.0 

100.0 

82.0 

76.0 

22.0 

68.0 

86.0 

100.0 

68.0 

3.0 

90.0 

EXCLUDE S U B J  

94 

94 

X 94 

X 94 

94 

100 

100 

100 

100 

100 

87 

X 87 

87 

87 

87 

89 

89 

89 

89 

89 

9 6 

X 96 

T E S T  

94 

100 

87 

89 

96 

94 

100 

87 

89 

96 

94 

100 

8 7 

89 

96 

94 

100 

87 

89 

96 

94 

100 



(7) Siouan, continued 

HEAR SPKR LEX INT RAW I N T  A h 7  EXCLUDE S U B J  T E S T  

LAK MAN 91 79 79.0 96 87 

LAK NDK 90 90 90.0 X 96 89 

LAK LAK 100 96 100.0 96 96 



( 8 )  T r i q u e  

HEAR SPKR LEX I N T  RAW INT ADJ EXCLUDE S U B J  T E S T  

MIG SAB 100 99 100.0 

MIG I T U  8 4  56 56.0 

MIG LAG 7 8  

ITU SAB 8 4  

ITU I T U  100 

I T U  LAG 8 7  

LAG SAB 7 8  

LAG I T U  8 7  

LAG LAG 100 

CHI SAB 7 8  

CHI I T U  8 7  

CHI LAG 100 

SAB SAB 100 

SAB ITU 8 4  

SAB LAG 7 8  



(9) U g a n d a  

HEAR S P K R  LEX I N T  RAW I N T  A D J  EXCLUDE S U B J  T E S T  

LUG LUG 100 79 100.0 

LUG RUT 64 2 4 29.8 

LUG RUN 63 31 39.2 

LUG LUS 86 49 62.0 

LUG LUM 54 19 24.1 79 81 

RUN LUG 63 61 74.4 X 82 79 

RUN RUT 86 67 81.7 82 81 

RUN RUN 100 . 82 100.0 82 82 

RUN RUK 94 72 87.2 82 81 

RUN LUM 49 0 0.0 82 81 



( 10 )  Yuman 

HEAR SPKR LEX INT RAW INT A D J  EXCLUDE SUBJ TEST 

MAR MAR 100 96 100 .0  96 96 

MAR WAL 57 

MAR YAV 57 

MAR MOH 8 5  

MAR HAV 58 

WAL MAR 57 

WAL WAL 100 

WAL YAV 9 1  

WAL MOH 63  

WAL HAV 95 

YAV MAR 57 

YAV WAL 91 

YAV YAV 100 

YAV MOH 62 

YAV HAV 92 

MOH MAR 8 5  

MOH WAL 63 

MOH YAV 62 

MOH MOH 100 

MOH HAV 63  

HAV MAR 5 8 

HAV WAL 95 



(10) Y u m a n ,  c o n t i n u e d  

HEAR SPKR LEX I N T  RAW I N T  ADJ EXCLUDE S U B J  T E S T  

HAV YAV 92 83 92.0 91 94 

HAV MOH 63 18 27.0 91 84 

HAV HAV 100 91 100.0 91 9 1 
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1 . 3  S c a t t e r g r a m s  f o r  raw d a t a  

(1) B i l i a u  
. - 

A l l  p o i n t s  ( : I n t  = . 284  Lex + 6 6 . 3  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = . 5 1 9  Lex + 41.5  

N % E V  C o r r  S i g  S E E  Lex-100 I n t - 0  

A l l  p o i n t s  9  1 8 . 1  .42487 .2543  6 . 1  9 4 . 7  -233.5  
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( 2 )  Buang 

--, - 
8rr sex . I I 

188% 

A l l  p o i n t s  ( : I n t  = . a 1 2  Lex - 1 2 . 4  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = .988 Lex - 30.8  

N %EV Co r r  S i g  S E E  Lex-100 I n t - 0  

A l l  p o i n t s  21  49.3 .70232 .0004 11.8  68 .8  15 .3  

E x c l  X ' S  15 6 5 . 8  .81090 .0002 10.7  68.0  31 .1  
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( 3 )  E t h i o p i a  

A l l  p o i n t s  ( ) :  I n t  = 1 .217  Lex - 3 0 . 5  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 2 0 8  Lex - 32 .4  

N %EV C o r r  S i g  SEE Lex-100 I n t - 0  

A l l p o i n t s  30 71 .6  . 84592  . 0 0 0 1  1 6 . 2  9 1 . 2  2 5 . 1  

E x c l  x f  s 23 7 5 . 1  .86677 . 0 0 0 1  1 6 . 1  8 8 . 5  26 .8  
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( 4 )  I r o q u o i s  

A l l  p o i n t s  ( ) :  I n t  = 1 . 5 1 9  Lex - 7 6 . 9  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 5 4 0  Lex - 8 1 . 3  

N %EV Corr  S i g  S E E  Lex-100 I n t - 0  

A l l  p o i n t s  14  6 6 . 0  . 8 1 2 6 7  . 0 0 0 4  2 1 . 0  7 5 . 0  5 0 . 6  

E x c l  x ' s  - 1 2  8 0 . 9  , 8 9 9 4 4  . 0 0 0 1  1 5 . 8  7 2 . 7  5 2 . 8  
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( 5 )  M a z a t e c  

A l l  p o i n t s  ( : I n t  = 1 .766  Lex - 8 1 . 5  

E x c l u d i n g  x ' s  ( -  - - )  : I n t  = 1 .957  Lex - 99.4  

N % E V  Cor r  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  1 9  6 5 . 1  .80659 . 0 0 0 1  1 3 . 1  9 5 . 1  46 .1  

E x c l  x ' s  1 7  71 .7  .84672 . 0 0 0 1  1 2 . 1  9 6 . 3  50 .8  
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( 6 )  P o l y n e s i a  

A l l  p o i n t s  (. ) :  I n t  = 1.588 Lex - 67.2 

Exc lud ing  x ' s  ( -  - - ) :  I n t  s . 1 . 5 6 3  Lex - 68.0 

N % E V  C o r r  S i g  S E E  Lex-100 I n t - 0  

A l l  p o i n t s  77 74.6 .a6350 .0001 14 .4  91.6  42.3 

Excl x ' s  67 83.0 .91091 .0001 11 .5  88 .3  43.5 
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( 7 )  S i o u a n  

A l l  p o i n t s  ( ) :  I n t  = 4.385 Lex - 3 3 6 . 0  

E x c l u d i n g  x ' s  ( -  - - )  : I n t  = 4.560 Lex - 3 5 5 . 4  

N %EV C o r r  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  25 64 .9  . 8 0 5 4 3  ' . 0 0 0 1  1 8 . 1  1 0 2 . 5  7 6 . 6  

E x c l  x ' s  20 74 .2  .86156 . 0 0 0 1  1 5 . 9  1 0 0 . 6  7 7 . 9  
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(8) T r i q u e  

All p o i n t s  ( ) :  I n t  = 1.405 Lex - 41.3 
Excluding  x t  s ( -  - - )  : I n t  = 1.894 Lex - 90.5 

N % E V  Corr S i q  SEE Lex-100 In t-0 

All p o i n t s  15 58.5 .76503 .0009 11.2 99.2 29.4 

Excl x's 11 88.7 .94174 .0001 6.7 98.9 47.8 
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( 9 )  Uganda 

LEXICAL SIWILRRITY 

A l l  p o i n t s  ( ) :  I n t  = 1 . 3 2 5  Lex -. 52 .2  

E x c l u d i n g  x ' s  ( -  - - )  : I n t  = 1 . 4 5 9  Lex - 6 5 . 8  

N % E V  C o r r  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  10  8 1 . 8  .go457 .0003  1 2 . 8  8 0 . 3  3 9 . 4  

E x c l  x ' s  9  9 6 . 1  .98010 . 0 0 0 1  6 . 3  8 0 . 1  4 5 . 1  
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( 1 0 )  Yuman 

A l l  p o i n t s  ( : I n t =  2 . 0 4 0  L e x -  1 0 6 . 2  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 9 7 8  Lex - 1 0 3 . 3  

N %EV Corr S i g  S E E  Lex-100 I n t - 0  

A l l  p o i n t s  25 9 6 . 6  . 9 8 3 1 0  . 0 0 0 1  7 . 0  9 7 . 9  5 2 . 0  

E x c l  X ' S  2 1  9 8 . 1  . 9 9 0 6 6  . 0 0 0 1  5 . 2  9 4 . 4  5 2 . 2  



1.4 Adjus t ing  raw i n t e l l i g i b i l i t y  s c o r e s  

T h i s  s e c t i o n  o f  t h e  appendix  s e t s  f o r t h  e i g h t  t a b l e s  which were used t o  s e l e c t  
t h e  method of  a d j u s t i n g  i n t e l l i g i b i l i t y  s c o r e s  f o r  each s e t  of  d a t a .  Each t a b l e  h a s  
t e n  rows and s i x  columns. There is  one row f o r  each o f  t h e  t e n  f i e l d  s t u d i e s .  The 
f i r s t  column is  f o r  s t a t i s t i c s  p e r t a i n i n g  t o  t h e  raw i n t e l l i g i b i l i t y  s c o r e s ;  t h e  
remaining f i v e  a r e  f o r  t h e  f i v e  d i f f e r e n t  methods o f  a d j u s t i n g  s c o r e s  which were 
t r i e d .  See  S e c t i o n  5.2.4 f o r  a  d e s c r i p t i o n  o f  each a d j u s t i n g  method and t h e  
r a t i o n a l e  behind e a c h ,  a s  w e l l  a s  f o r  t h e  g e n e r a l  r a t i o n a l e  behind t h e  s e l e c t i o n  
p r o c e s s  which i s  a b o u t  t o  be i l l u s t r a t e d .  I n  each t a b l e ,  t h e  u n d e r l i n e d  v a l u e s  
i n d i c a t e  t h e  ad jus tment  which was u l t i m a t e l y  s e l e c t e d  f o r  each d a t a  s e t .  

Table  1 . 1  g i v e s  t h e  s l o p e  o f  t h e  r e g r e s s i o n  l i n e  f o r  p r e d i c t i n g  t h e  g i v e n  
measure o f  i n t e l l i g i b i l i t y  from l e x i c a l  s i m i l a r i t y .  T a b l e  1.2 g i v e s  t h e  i n t e r c e p t  
of  t h e  i n t e l l i g i b i l i t y  a x i s  f o r  t h e s e  same l i n e s .  Thus from t h e s e  two t a b l e s ,  one 
can r e c o n s t r u c t  t h e  p r e d i c t i n g  formula f o r  t h e  g i v e n  s e t  o f  d a t a  and t h e  g i v e n  t y p e  
o f  i n t e l l i g i b i l i t y  ad jus tment .  Tha t  i s ,  p r e d i c t e d  p e r c e n t a g e  o f  i n t e l l i g i b i l i t y  
e q u a l s  t h e  s l o p e  t i m e s  t h e  pe rcen tage  o f  l e x i c a l  s i m i l a r i t y ,  p l u s  t h e  i n t e r c e p t .  
These r e g r e s s i o n  a n a l y s e s  a r e  performed o n l y  on t h e  d a t a  p o i n t s  which a r e  n o t  
suspec ted  of nonsymmetric s o c i a l  f a c t o r s ;  o n l y  t h e  p o i n t s  p l o t t e d  a s  c i r c l e s  i n  
Appendix 1 .3 a r e  inc luded .  

Tab le  1 .3  r e p o r t s  t h e  p e r c e n t a g e  o f  e x p l a i n e d  v a r i a t i o n  f o r  each  o f  t h e  
r e g r e s s i o n  l i n e s .  I n  T a b l e  1.4 t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n  f o r  t h e  raw 
i n t e l l i g i b i l i t y  model i s  s u b t r a c t e d  from t h e  pe rcen tage  f o r  each  o f  t h e  models w i t h  
a d j u s t e d  i n t e l l i g i b i l i t y .  The r e s u l t i n g  f i g u r e s  show t h e  n e t  improvement i n  t h e  
a b i l i t y  o f  t h e  l i n e a r  model t o  e x p l a i n  i n t e l l i g i b i l i t y  a f t e r  t h e  i n t e l l i g i b i l i t y  
s c o r e s  a r e  a d j u s t e d .  A n e g a t i v e  v a l u e ,  o f  c o u r s e ,  i n d i c a t e s  thiat  t h e  p a r t i c u l a r  
ad jus tment  a c t u a l l y  l e s s e n s  t h e  pe rcen tage  o f  exp la ined  v a r i a t i o n .  One g o a l  i n  
s e l e c t i n g  an ad jus tment  was t o  f i n d  t h e  v a l u e  i n  t h e  row which was h i g h e s t ,  t h a t  i s ,  
gave t h e  h i g h e s t  improvement i n  exp la ined  v a r i a t i o n .  

Table  1.5 r e p o r t s  t h e  pe rcen tage  of i n t e l l i g i b i l i t y  which t h e  r e g r e s s i o n  l i n e s  
p r e d i c t  when s i m i l a r i t y  is 100P. Table  1.6 shows how much t h i a  v a l u e  d e v i a t e s  from 
t h e  t h e o r e t i c a l l y  expected v a l u e  o f  100%. One g o a l  i n  s e l e c t i n g  a n  ad jus tment  was 
t o  f i n d  t h e  v a l u e  i n  t h e  row ( e i t h e r  p o s i t i v e  o r  n e g a t i v e )  which was n e a r e s t  z e r o ,  
t h a t  i s ,  was n e a r e s t  t h e  t h e o r e t i c a l  e x p e c t a t i o n .  

Tab le  1 .7  r e p o r t s  t h e  v a l u e  of s i m i l a r i t y  which p r e d i c t s  0% i n t e l l i g i b i l i t y ,  i n  
o t h e r  words, t h e  i n t e r c e p t s  on t h e  s i m i l a r i t y  a x i s .  T h i s  number g i v e s  an  i d e a  o f  
how much t h e  p r e d i c t i o n s  from t h e  d i f f e r e n t  model d i v e r g e .  ( h e  e x p e c t  a l l  l i n e s  t o  
converge on loo%,  100% s o  any d i f f e r e n c e s  w i l l  appear  a t  t h e  low end o f  t h e  l i n e . )  
The mean v a l u e  o f  t h e  s i m i l a r i t y  i n t e r c e p t  was computed f o r  a l l  s i x  models 
concerning t h e  e i g h t  f i e l d  s t u d i e s  which g i v e  s i m i l a r  r e s u l t s  ( B i l i a u  and Siouan a r e  
exc luded) .  T h i s  y i e l d s  a  mean i n t e r c e p t  v a l u e  o f  40.8%. I n  Tab le  1 .4 .8 ,  t h i s  mean 
v a l u e  is s u b t r a c t e d  from a l l  t h e  i n t e r c e p t s  i n  Tab le  1.4.7.  The r e s u l t i n g  f i g u r e s  
i n d i c a t e  how n e a r l y  t h e  g i v e n  r e g r e s s i o n  l i n e  is l i k e  a l l  o t h e r s .  One g o a l  i n  
s e l e c t i n g  a n  ad jus tment  was t o  f i n d  t h e  v a l u e  i n  t h e  row ( e i t h e r  p o s i t i v e  o r  
n e g a t i v e )  which was n e a r e s t  z e r o ,  t h a t  i s ,  which was n e a r e s t  t h e  o v e r a l l  t r e n d  o f  
a l l  s t u d i e s .  

I n  no c a s e  d i d  a l l  t h r e e  of t h e  s t a t e d  g o a l s  p o i n t  t o  t h e  s a n e  ad jus tment .  A 
s u b j e c t i v e  method o f  judging t h e  r e l a t i v e  importance  o f  t h e  t h r e e  g o a l s  was used t o  
s e l e c t  t h e  ad jus tments .  O b j e c t i v e  methods o f  r ank ing  ad jus tments  and t h e n  s e l e c t i n g  
t h e  ad jus tment  w i t h  t h e  h i g h e s t  ave rage  r a n k  proved u n s a t i s f a c t o r y  because  t h e y  



could n o t  account  f o r  t h e  q u a l i t a t i v e  d i f f e r e n c e s  between o p t i o n s .  For  i n s t a n c e ,  
f o r  Buang t h e  hometown ad jus tment  g i v e s  t h e  b e s t  improvement i n  e x p l a i n e d  v a r i a t i o n  
(Tab le  1 .4 )  and t h e  model w i t h  t h e  s i m i l a r i t y  i n t e r c e p t  n e a r e s t  t h e  average  ( T a b l e  
1 . 8 ) .  On t h e  s t r e n g t h  o f  t h e  h i g h e s t  r a n k  on t h e s e  two g o a l s ,  t h e  hometown 
adjus tment  t u r n s  o u t  t o  have h i g h e s t  average  r a n k ,  even though f o r  t h e  d e v i a t i o n  
from 100% (Tab le  1 .6)  i t  h a s  t h e  second lowes t  r a n k .  However, a  model which 
d e v i a t e s  by 14.8% from t h e  t h e o r e t i c a l  e x p e c t a t i o n  o f  100% i n t e l l i g i b i l i t y  f o r  
complete s i m i l a r i t y  is  unacceptable .  T h e r e f o r e ,  t h e  p r o p o r t i o n a l  ad jus tment  f o r  
s u b j e c t s  which r a n k s  second on t h e  o t h e r  two g o a l s ,  bu t  d e v i a t e s  from 100% by o n l y  
1.4% was s e l e c t e d .  



T a b l e  1.1 S l o p e  

Home- 
town 

S u b j e c t  
P r o p  Cons 

T e s t  
P r o p  Cons 

B i l i a u  

Buang 

E t h i o p i a  

I r o q u o i s  

Maza tec  

P o l y n e s i a  

S i o u a n  

Tr  i q u e  

Uganda 

Yuman 

T a b l e  1 . 2  I n t e l l i g i b i l i t y  i n t e r c e p t  

Ra w Home- S u b j e c t  T e s t  
town P r o p  Cons P r o p  Cons 

B i l i a u  41.5  19 .4  45.4 48 .3  39 .7  42.8 

Buang 

E t h i o p i a  

I r o q u o i s  

Maza tec  

P o l y n e s i a  

S i o u a n  

T r  i q u e  

Uganda 

Yuman 



T a b l e  1.3 P e r c e n t a g e  o f  e x p l a i n e d  v ' a r i a t i o n  

Raw Home- S u b j e c t  T e s t  
town P r o p  Cons P r o p  Cons 

B i l i a u  74.2 77.2 67.9 67.5 78.0 78.0 - 
Buang 65.8 71.2 65.5 64.3 64.2 63.1 

E t h i o p i a  75.1 78.9 75.4 71.5 75.1 74.1 - 
I r o q u o i s  80.9 92.0 88.6 80.4 85.2 81.3 - 
Ma za t e c  71.7 77.6 67.9 66.6 71.1 70.8 - 
P o l y n e s i a  83.0 83.3 83.6 - 84.3 83.0 83.2 

S i o u a n  74.2 79.7 74.4 74.1 74.5 75.3 - 
T r  i q u e  88.7 90 .O 87.9 87.7 89.0 88.8 

Uganda 96.1 93.5 - 96.4 96.0 96.2 96.3 

Yuman 98.1 98.9 98.9 99.4 98.4 97.8 

T a b l e  1.4 Improvement o v e r  raw i n t e l l . i g i b i l i t y  

B i l i a u  

Buang 

E t h i o p i a  

I r o q u o i s  

Ma za  t e c  

P o l y n e s i a  

S i o u a n  

T r  i q u e  

Uganda 

Yuman 

Raw Home- 
town 

Sub j ec t  
P r o p  Cons 

T e s t  
P r o p  Cons 



T a b l e  1 . 5  P r e d i c t e d  i n t e l l i g i b i l i t y  f o r  1 0 0 %  s i m i l a r i t y  

Ra w Home- S u b j e c t  T e s t  
town P r o p  Cons  P r o p  Cons  

B i l i a u  93.4 98 .1  9 9 . 8  99 .8  9 9 . 1  9 9 . 2  

Buang 

E t h i o p i a  8 8 . 5  96  .O 9 6 . 2  95 .5  9 7 . 1  9 7 . 1  - 
I r o q u o i s  72 .7  97 .6  99 .4  1 0 0 . 3  1 0 0 . 1  1 0 2 . 6  

M a z a t e c  9 6 . 3  100 .9  1 0 1 . 7  1 0 1 . 5  1 0 2 . 0  1 0 1 . 9  

P o l y n e s i a  8 8 . 3  91 .0  9 2 . 3  9 3  .O 92 .7  93 .4  

S i o u a n  100.6  105 .8  108 .6  1 0 7 . 7  1 0 9 . 2  1 0 9 . 0  

T r  i q u e  98 .9  100.6  1 0 0 . 8  1 0 0 . 8  1 0 0 . 5  1 0 0 . 4  

Uganda 8 0 . 1  9 0 . 6  98 .8  99 .2  9 9 . 3  9 9 . 4  

Yuman 94 .4  9 9 . 3  1 0 1 . 6  101.6  1 0 2 . 7  1 0 2 . 8  

T a b l e  1 . 6  D e v i a t i o n  f r o m  1 0 0 %  i n t e l l i g i b i l i t y  

R a w  Home- S u b j e c t  T e s t  
town P r o p  Cons  P r o p  Cons  

B i l i a u  -6.6 -1.9 -0 .2  -0 .1  -0.9 -0 .8  

Buang 

E t h i o p i a  -11.5 -4 . O  -3 .8 -4.5 -2.9 -2 .9  

I r o q u o i s  -27.3 -2.4 -0 .6 0 . 3  0 . 1  2 .6  

Maza t e c  -3.7 0 .9  1 . 7  1 . 5  2 . 0  1 . 9  - 
P o l y n e s i a  -11 .7  -9.0 -7.7 -7 .1 -7.3 -6.6 

S i o u a n  0 .6  5.8 8 .6  7 .7  9 . 2  9 .0  

T r  i q u e  -1.0 0.6 0 . 8  0 .8  0 . 5  0 . 4  - 

Yuman 



T a b l e  1 .7  P e r c e n t a g e  d f  s i m i l a r i t y  f o r  
p r e d i c t e d  0 %  i n t e l l i g i b i l i t y  

Raw Home- S u b j e c t  T e s t  
town P r o p  Cons P r o p  Cons 

B i l i a u  -79.9 -24.6 -83.4 -93.7 -66.8 -75.9 

Buang 31.1  45.9 31.1 2.3 29.5 -4.6 

E t h i o p i a  26.8 29.2 26.7 19.5  26.3  17 .3  

I r o q u o i s  52.8 54.8 49.2 35.8 51.6 33.9 

Mazatec  50.8 54.2 49.2 46.0 51.0 48.5 

P o l y n e s i a  43.5 44.2 43.6 41.0 43.6 41.2 

S i o u a n  77.9 78.8 78 .1  76.5  78.2  77 .1  

Tr i q u e  47.8 49.4 47.8 47.0 47.9 47.0 

Uganda 45.1  47.8 44.9 31.1  45.3  32 .1  

Yuman 52.2 52.9 52.2 48 .O 52 .2  48.6 

T a b l e  1 .8  D e v i a t i o n  from t h e  mean v a l u e  o f  40.8% 

Raw Home- S u b j e c t  T e s t  
town P r o p  Cons P r o p  Cons 

B i l i a u  -120.7 -65.4 -124.2 -134.5 -107.6 -116.7 

Buang -9.7 5 .1  -9.7 -38.6 -11.3 -45.4 

E t h i o p i a  

I r o q u o i s  

Ma za t e c  

P o l y n e s i a  

S i o u a n  

Tr i q u e  

Uganda 

Yuman 
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1 . 5  S c a t t e r g r a m s  f o r  a d j u s t e d  i n t e l l i g i b i l i t y  

(1) B i l i a u  

A l l  p o i n t s  ( ) :  I n t  = .SO6 Lex + 48.0  

1 I I I I . I  I I 

, 

n 

. - 
- 
- 

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = .788  Lex + 1 9 . 4  

. 
- 

N % E V  C o r r  S i g  SEE Lex-100 I n t - 0  

0 
0 

0 - .  
0 

0 . 0 n 

0 
0 

.0 - 
- 

A l l  p o i n t s  9 40.6 .63679 .0652 6 . 1  9 8 . 6  -94 .8  

8rr *, - 
I 

e% 68% 100% 
LEXICAL SImILARITV 

E x c l  x ' s  6  77 .2  . 87855  .0212 4 . 5  9 8 . 1  -24 .6  
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( 2 )  Euang 

A l l  p o i n t s  ( ) :  I n t  = 1 . 1 4 8  Lex - 1 6 . 0  

E x c l u d i n g  x ' s  (- - - ) :  I n t  = 1 . 4 3 1  t e x  - 4 4 . 5  

N %EV Corr S i g  SEE t e x - 1 0 0  I n t - 0  

A l l  p o i n t s  21 4 9 . 3  , 7 0 2 1 6  . 0 0 0 4  1 6 . 7  9 8 . 9  1 3 . 9  

E x c l  x ' s  15  6 5 . 5  . a 0 9 4 9  . 0 0 0 3  1 5 . 6  9 8 . 6  3 1 . 1  
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( 3 )  E t h i o p i a  

A l l  p o i n t s  ( : I n t  = 1 . 3 5 4  Lex - 3 7 . 3  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 3 5 6  Lex - 3 9 . 6  

N %EV Corr S i g  SEE Lex-100 I n t - 0  

A l l p o i n t s  30 7 6 . 0  . 8 7 1 8 7  . 0 0 0 1  1 6 . 0  9 8 . 1  2 7 . 6  

Exc l  X ' S  23  7 8 . 9  . 8 8 8 2 7  . 0 0 0 1  1 6 . 3  9 6 . 0  2 9 . 2  
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( 4 )  I r o q u o i s  

A l l  p o i n t s  ( ) :  I n t  = 2 . 0 6 9  Lex - 1 0 4 . 3  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 2 . 0 9 6  Lex - 1 1 0 . 2  

N %EV Corr S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  14 7 7 . 1  . 8 7 7 9 6  . 0 0 0 1  2 1 . 8  1 0 2 . 6  5 0 . 4  

E x c l  x ' s  1 2  8 8 . 6  . 9 4 1 3 1  . 0 0 0 1  1 5 . 9  9 9 . 4  5 2 . 6  



183 

( 5 )  Mazatec  

A l l  p o i n t s  ( ) :  I n t  = 1 . 9 9 5  Lex - 9 9 . 8  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 2 . 2 0 2  Lex - 1 1 9 . 3  

N %EV Co rr S i g  SEE Lex-100 

A l l  p o i n t s  19 7 1 . 0  . 8 4 2 7 2  . 0 0 0 1  1 2 . 9  9 9 . 6  

E x c l  X ' S  17  7 7 . 6  . 8 8 1 1 1  . 0 0 0 1  1 1 . 7  1 0 0 . 9  



184 

( 6 )  P o l y n e s i a  

A l l  p o i n t s  ( ) :  I n t  = 1 . 6 0 5  Lex .- 6 4 . 0  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 5 7 6  Lex - 6 4 . 6  

N %EV Corr  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  7 7  7 5 . 8  . 8 7 0 8 4  . 0 0 0 1  1 4 . 1  9 6 . 5  3 9 . 9  

E x c l  X ' S  67  8 4 . 3  . 9 1 8 4 0  . 0 0 0 1  1 1 . 0  9 2 . 9  4 1 . 0  



( 7 )  S i o u a n  
a 

A l l  p o i n t s  ( : I n t  = 4 . 7 9 2  Lex - 3 7 1 . 8  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 4 . 9 9 2  Lex - 3 9 3 . 4  

%@o%T' 

59% - 

e% 

N %EV Corr  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  25 7 0 . 8  , 8 4 1 4 3  . 0 0 0 1  1 7 . 2  1 0 7 . 4  7 7 . 6  

E x c l  x ' s  20 7 9 . 7  . 8 9 2 9 8  . 0 0 0 1  1 4 . 9  1 0 5 . 8  7 8 . 8  

I 1 1 I I I I 

-k - 
9% 508 1 

160% 
L E X I C A L  S I P I I L ~ I T Y  
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( 8 )  T r i q u e  

A l l  p o i n t s  ( : I n t  = 1 . 4 9 5  Lex ,- 4 8 . 6  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 9 9 0  Lex - 9 8 . 4  

N %EV Corr S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  15 6 1 . 8  . 78600  . 0 0 0 5  1 1 . 2  1 0 0 . 8  3 2 . 5  

E x c l  x ' s  1 1  9 0 . 0  . 9 4 8 6 4  . 0 0 0 1  6 . 5  1 0 0 . 6  4 9 . 4  



(9) Uganda 

A l l  p o i n t s  ( ) : I n t  = 1.632 Lex - 64.0 
Excluding x ' s  ( -  - - ) :  I n t  = 1.792 Lex - 80.4 

N %EV Corr S i g  SEE Lex-100 Int -0  

A l l  p o i n t s  10 82.7 .go952 ,0003 15.3 99.2 39.2 

Excl  x ' s  9 96.4 .98174 ,0001 7.4 98.8 44.9 



188 

( 1 0 )  Yuman 

A l l  p o i n t s  ( ) :  I n t  = 2.015 Lex .- 96 .7  

E x c l u d i n g  x ' s  ( -  - - ) :  I n t  = 1 . 9 5 5  Lex - 93.8  

N % E V  C o r r  S i g  SEE Lex-100 I n t - 0  

A l l  p o i n t s  25 97 .6  .98772 .0001  5 .9  1 0 4 . 8  48 .0  

E x c l  X ' S  2 1  99 .4  .99715 . 0 0 0 1  2.8 101 .6  48 .0  



APPENDIX 2 

COMPLETE DATA FOR THE 

STUDY OF INTELLIGIBILITY ON SANTA CRUZ ISLAND 

2.1 D e s c r i p t i o n  o f  t h e  d a t a  

The raw d a t a  from t h e  S a n t a  Cruz d i a l e c t  su rvey  a r e  r e p o r t e d  i n  f u l l  i n  Simons 
1977a. For t h e  c u r r e n t  s t u d y  t h o s e  d a t a  have been p reprocessed  i n  a  few ways, 
p r i m a r i l y  i n  o r d e r  t o  g i v e  uniform dimensions and  d i a l e c t  l a b e l s  t o  a l l  d a t a  t a b l e s .  
I n  t h e  raw d a t a ,  d i f f e r e n t  s e t s  o f  d a t a  have d i f f e r e n t  numbers o f  rows and columns 
o r  d i f f e r e n t  row and column l a b e l s .  For  t h e  p r e s e n t  s t u d y ,  many of t h o s e  rows and 
columns a r e  combined and many a r e  renamed t o  make a l l  d a t a  t a b l e s  uniform and 
comparable. 

T h i r t e e n  d i a l e c t s  a r e  used i n  b o t h  dimensions  o f  a l l  t a b l e s .  These a r e  t h e  
t h i r t e e n  p o i n t s  a t  which i n t e l l i g i b i l i t y  was t e s t e d .  The first s e c t i o n  o f  t h i s  
appendix g i v e s  t h e  mnemonic codes  f o r  t h e  t h i r t e e n  t e s t  p o i n t s  and a  l i s t i n g  of t h e  
v i l l a g e s  t h e y  r e p r e s e n t .  I n  t h e  s e c t i o n s  t h a t  f o l l o w  a l l  t h e  d a t a  used i n  t h e  
a n a l y s i s  a r e  d .escr ibed and l i s t e d .  

2.1.1 The t h i r t e e n  d i a l e c t s  

The t h i r t e e n  d i a l e c t s  used throughout  t h i s  s t u d y  a r e  l i s t e d  below. Each i s  
viewed a s  a  unique d i a l e c t  made up of one o r  more v i l l a g e s .  When a number o f  
v i l l a g e s  are combined, t h e  v i l l a g e s  a r e  n e a r  ne ighbors  and t h e i r  speech v a r i e t i e s  
a r e  i d e n t i c a l  o r  v e r y  n e a r l y  so .  The term d i a l e c t  is used l o o s e l y  h e r e .  It makes 
no  s u g g e s t i o n  of how d i f f e r e n t  t h e  speech v a r i e t i e s  a r e ;  i t  o n l y  i m p l i e s  t h a t  t h e  
speech communities a r e  i n  some way d i s t i n c t ,  e i t h e r  s p a t i a l l y  o r  l i n g u i s t i c a l l y ,  o r  
bo th .  

F i g u r e s  6.1 and 6.2 i n  S e c t i o n  6.1.3 g i v e  s k e t c h  maps o f  t h e  i s l a n d  showing t h e  
l o c a t i o n  o f  t h e  d i a l e c t s .  It should be no ted  t h a t  t h e  v i l l a g e s  a l o n g  t h e  n o r t h e a s t  
s h o r e  o f  t h e  i s l a n d  a r e  omi t t ed .  This i s  because  t h e y  a r e  small and a r e  a l l  r e c e n t  
m i g r a t i o n s  from more populous v i l l a g e s  which a r e  i n c l u d e d  i n  t h e  s t u d y .  Likewise ,  
t h e  e a s t e r n  t i p  o f  t h e  i s l a n d ,  which does  n o t  appear  i n  t h e  maps, i s  i n h a b i t e d  o n l y  
by r e c e n t  immigrants from a n o t h e r  i s l a n d .  The mnemonic c o d e s  f o r  t h e  d i a l e c t s  and 
t h e  v i l l a g e s  t h e y  r e p r e s e n t  a r e  a s  fo l lows :  

( 1 )  NEO = Neo 
( 2 )  MAT = Matu 
( 3 )  BAN = Mbanua, Noole, Lwepe, Moneu, Monao, Nou, Uta 
( 4 )  NEP = Nepa, P a l o ,  Mbalo, Mateone, Nepu, 10, Napo 
(5) LWO = Lwowa, Malo 
( 6 )  VEN = Venga 
(7) NEM = Nemba 
( 8 )  BY0 = Mbanyo, Manoputi, Manamini 
( 9 )  NOP = Noepe, Mbapo, Monan 
( 10 NEA = Nea, Nemboi 



(11)  NO0 = Nool i ,  Nonia, Mbonembwe 
(12)  MBI = Mbimba 
( 13 ) NNG = Nanggu, Utongo 

2.1.2 Popula t ion  

The popula t ion  o f  t h e  t h i r t e e n  d i a l e c t s  is as fol lows:  

NEO 200 
MAT 120 
BAN 450 
NEP 320 
LWO 370 
VEN 290 
NEM 180 
BY0 180 
NOP 140 
NEA 220 
N O 0  280 
MBI 140 

m2QP 

T o t a l  3090 

2.1.3 Geographic d i s t a n c e  

The d i s t a n c e  between d i a l e c t s  is measured between t h e i r  main v i l l a g e s .  The 
main v i l l a g e  is  t h e  one l i s t e d  f i r s t  i n  t h e  l ist j u s t  g iven .  D i s t ance  is measured 
i n  t e rms  o f  t h e  number o f  minutes  r equ i r ed  t o  t r a v e l  between t h e  d i a l e c t s .  These 
f i g u r e s  must be viewed as approximat ions  a t  b e s t .  I n  most c a s e s ,  t h e y  a r e  walking 
t imes .  I n  t h e  c a s e  o f  Neo, Matu, Mbimba, and Nanggu, boa t i ng  ( e i t h e r  s a i l i n g  o r  
paddl ing o r  bo th)  is involved f o r  c e r t a i n  s t r e t c h e s .  With t h e  r e c e n t  advent  o f  
r oads ,  v e h i c l e s ,  and outboard motors w i t h i n  t h e  p a s t  one o r  two decades ,  many of  
t h e s e  d i s t a n c e s  have been shor tened.  However, such means o f  t r a n s p o r t  a t  ion  are 
s t i l l  n o t  a v a i l a b l e  t o  everyone. 

Table  2.1 shows t h e  minutes  o f  t r a v e l i n g  t ime  between t h e  d i a l e c t s .  The 
f i g u r e s  on t h e  d iagona l ,  which r e p r e s e n t  t h e  d i s t a n c e  from a  d i a l e c t  t o  i t s e l f ,  a r e  
a n  approximation t o  t h e  r a d i u s  o f  t h e  d i a l e c t .  When t h e  d i a l e c t  c o n s i s t s  o f  on ly  a  
s i n g l e  v i l l a g e ,  t h e  d i s t a n c e  is g iven  a s  5  minutes.  I f  i t  c o n s i s t s  o f  two o r  more 
v i l l a g e s ,  t h e  average  d i s t a n c e  from t h e  c e n t r a l  v i l l a g e  t o  t h e  o t h e r s  is g iven .  

The l a s t  column o f  Table  2.1 g i v e s  t h e  average  d i s t a n c e  from a speaker  o f  t h e  
g iven  d i a l e c t  t o  a l l  o t h e r  i n h a b i t a n t s  o f  t h e  i s l a n d .  A s imple  average  o f  t h e  
d i s t a n c e  t o  a l l  d i a l e c t s  could have been computed by summing t h e  f i g u r e s  i n  a  row 
and d i v i d i n g  by t h i r t e e n .  However, such a  s t a t i s t i c  does  n o t  t a k e  i n t o  account  t h e  
d i f f e r i n g  popula t ions  o f  t h e  d i a l e c t s .  The re fo r e  t h e  average  d i s t a n c e  from a n  
i n d i v i d u a l  t o  a l l  o t h e r  i n d i v i d u a l s  i s  computed. T h i s  i s  done by m u l t i p l y i n g  each  
d i s t a n c e  i n  a row by t h e  popula t ion  o f  t h e  d i a l e c t  f o r  t h e  column. Then t h e  row is 
summed and d iv ided  by t h e  t o t a l  popula t ion  o f  t h e  i s l a n d ,  t h a t  is ,  3090. The r e s u l t  
i s  t h e  average  d i s t a n c e  s e p a r a t i n g  a n  i n d i v i d u a l  from t h a t  d i a l e c t  from a l l  o t h e r  
i n d i v i d u a l s  on t h e  i s l a n d .  For i n s t a n c e ,  f o r  BAN t h e  average  d i s t a n c e  is  180 
minutes .  One way t o  i n t e r p r e t  t h i s  f i g u r e  is  t h a t  by t r a v e l i n g  no more t h a n  180 
minutes  from home, a BAN person could come i n t o  c o n t a c t  wi th  h a l f  o f  t h e  r e s i d e n t s  
o f  t h e  i s l a n d .  



Table 2.1 Geographic d i s t a n c e  

Values a r e  minutes of t r ave l ing  t i m e  

NEO MAT BAN NEP LWO VEN NEM BY0 NOP NEA NO0 MBI NNG Mean 

NEO 5 120 155 185 95 155 260 330 435 345 415 775 805 276 

MAT 120 5 180 210 150 210 315 385 490 370 440 800 830 313 

BAN 155 180 10 30 60 70 175 245 295 190 260 620 650 180 

NEP 185 210 30 15 90 100 205 275 265 160 230 590 620 185 

LWO 95 150 60 90 15 60 165 235 340 250 320 680 710 200 

VEN 155 210 70 100 60 5 105 175 280 260 330 690 720 202 

NEM 260 315 175 205 165 105 5 70 175 280 415 775 805 262 

BY0 330 385 245 275 235 175 70 30 105 210 345 705 735 281 

NOP 435 490 295 265 340 280 175 105 10 105 240 600 630 299 

NEA 345 370 190 160 250 260 280 210 105 10 135 495 525 238 

NO0 415 440 260 320 320 330 415 345 240 135 15 360 390 292 

MBI 775 800 620 590 680 690 775 705 600 495 360 5 30 562 

NNG 805 830 650 620 710 720 805 735 630 525 390 30 5 588 

i s l a n d  . 
I n  Table  2.2,  t h e  d i s t a n c e s  i n  each  row o f  Table  2.1 a r e  d iv ided  by t h e  average  

d i s t a n c e  f o r  t h a t  d i a l e c t  and t hen  m u l t i p l i e d  by 100 t o  conve r t  i t  t o  a percen tage .  
The r e s u l t  i s  a t a b l e  o f  d i s t a n c e s  measured r e l a t i v e  t o  t h e  p e r s p e c t i v e  o f  each 
d i a l e c t  ( s e e  S e c t i o n  6 .1 .3 ) .  The rows a r e  l a b e l e d  "From:" wh i l e  t h e  columns a r e  
l a b e l e d  "To:". For  i n s t a n c e ,  t h e  d i s t a n c e  from Nanggu ( N N G )  t o  Mbanua (BAN) i s  on ly  
110% o f  t h e  average d i s t a n c e  from NNG,  whi le  from BAN t o  NNG i t  i s  360% o f  t h e  
average  d i s t a n c e  from BAN. Th i s  s u g g e s t s  t h a t  from an  i n s i d e r ' s  p e r s p e c t i v e ,  a NNG 
speaker  views BAN as being n e a r e r  t o  h i s  own v i l l a g e  t han  a BAN speaker  would view 
t h e  d i s t a n c e  t o  NNG. Note t h a t  t h e  d i s t a n c e s  i n  Table  2.1 a r e  symmetric ( t h a t  i s ,  
t h e  same i n  both d i r e c t i o n s ) ,  whi le  t h o s e  i n  Tab le  2.2 a r e  n o t .  



Table 2.2 Relative geographic dis tance 

Values are percentage of mean distance from the  o r ig in  point 

m: 

NEO MAT'BAN NEP LWO VEN NEM BY0 NOP NEA NO0 MBI NNG 

NEO 2 43 56 67 34 56 94 120 158 125 150 281 292 

MAT 38 2 58 67 48 67 101 123 157 118 141 256 265 

BAN 86 100 6 17 33 39 97 136 164 105 144 344 360 

NEP 100 113 16 8 49 54 111 148 143 86 173 318 335 

LWO 48 75 30 45 8 30 83 118 170 125 160 340 355 

VEN 77 104 35 50 30 2 52 87 139 129 164 342 357 

From: NEM 99 120 67 78 63 40 2 27 67 107 158 295 307 

BY0 117 137 87 98 84 62 25 11 37 75.123 251 261 

NOP 146 164 99 89 114 94 59 35 3 35 80 201 211 

NEA 145 156 80 67 105 109 118 88 44 4 57 208 221 

NO0 142 151 89 79 100 113 142 118 82 46 5 123 134 

MBI 138 142 110 105 121123 138 125 107 88 64 1 5 

NNG 137 141 110 105 121 122 137 125 107 89 66 5 1 

2.1.4 Dens i ty  o f  p o p u l a t i o n  

n  Appendix 2 .1 .2 ,  popu la t ion  was measured i n  a b s o l u t e  terms.  It c a n  a l s o  b e  
measured r e l a t i v e l y  w i t h  r e s p e c t  t o  t h e  whole d i a l e c t  sys tem ( S e c t i o n  6.1.3) by 
computing d e n s i t y  o f  popula t ion .  When popula t ion  i s  viewed i n  t e r m s  o f  i t s  d e n s i t y ,  
r a t h e r  t h a n  i n  a b s o l u t e  numbers, one i s  hypothes iz ing  t h a t  t h e  a t t r a c t i o n  o f  a  
d i a l e c t  cou ld  be  enhanced by t h e  n e a r n e s s  o f  i ts  ne ighbors ;  l i k e w i s e ,  m o t i v a t i o n  f o r  
i ts  s p e a k e r s  t o  t r a v e l  widely  t o  engage i n  c o n t a c t  might be diminished.  

Here d e n s i t y  is computed roughly  i n  t e r m s  o f  people  p e r  s q u a r e  m i l e .  A c t u a l l y ,  
no miles a r e  measured. Ra ther ,  t h e  t r a v e l i n g  d i s t a n c e s  i n  minu tes  a r e  d i v i d e d  by 
twenty t o  g i v e  a  rough approximat ion t o  m i l e s .  The d e n s i t y  a t  a d i a l e c t  i s  computed 
a s  t h e  d e n s i t y  i n  t h e  square  mile i n  which t h e  d i a l e c t  is l o c a t e d .  The c o n t r i b u t i o n  
o f  t h e  d i a l e c t  i t s e l f  i s  a r b i t r a r i l y  s e t  a t  i t s  popula t ion  (even when i t  may c o v e r  
more t h a n  a square  m i l e ) .  The c o n t r i b u t i o n  o f  t h e  o t h e r  d i a l e c t s  is  computed as 



f o l l o w s .  The p o p u l a t i o n  o f  a n o t h e r  d i a l e c t  i s  viewed a s  e v e n l y  d i s t r i b u t e d  o v e r  a 
c i r c u l a r  a r e a  which h a s  a  r a d i u s  e q u a l  t o  t h e  d i s t a n c e  between t h e  two d i a l e c t s .  
T h i s  d i s t a n c e  is  squared  and t h e n  m u l t i p l i e d  by ph (3.1416) t o  compute t h e  d e n s i t y  
a t  t h e  f i rst  d i a l e c t .  F o r  e a c h  d i a l e c t  t h e  c o n t r i b u t i o n s  o f  t h e  o t h e r  twe lve  a r e  
computed and added t o  t h e  p o p u l a t i o n  o f  t h e  o r i g i n a l  community. The r e s u l t  i s  a 
measure of p o p u l a t i o n  d e n s i t y  a t  e a c h  d i a l e c t .  The r e s u l t s  a r e  as f o l l o w s :  

NEO 212 
MAT 128 
BAN 520 
NEP 397 
LWO 407 
VEN 324 
NEM 194 
BY0 191 
NOP 148 
NEA 229 
NO0 285 
MBI 169 
NNG 221 

2.1.5 L e x i c a l  s i m i l a r i t y  

L e x i c a l  s i m i l a r i t y  between t h e  d i a l e c t s  was measured a s  a gauge o f  t h e i r  
l i n g u i s t i c  s i m i l a r i t y .  The computat ion o f  c o g n a t e  p e r c e n t a g e s  is  based on t h e  
Swadesh 100-word l is t .  The lists were c o l l e c t e d  by Richard  Buchan and a r e  
reproduced i n  f u l l  i n  Simons 1977a. The p e r c e n t a g e  o f  l e x i c a l  c o g n a t e s  between a l l  
t h e  speech  communities is g i v e n  i n  T a b l e  2.3.  I t e m s  were  judged c o g n a t e  s imply  on 
t h e  b a s i s  o f  p h o n e t i c  s i m i l a r i t y .  No a t t e m p t  was made t o  d i s t i n g u i s h  between d i r e c t  
i n h e r i t a n c e  and i n d i r e c t  i n h e r i t a n c e  th rough  borrowing.  

2.1.6 L e x i c a l  d i s t a n c e  

h e  l i n g u i s t i c  d i s t a n c e  between d i a l e c t s  is  approximated by computing l e x i c a l  
d i s t a n c e .  L e x i c a l  d i s t a n c e  i s  t h e  p e r c e n t a g e s  o f  b a s i c  v o c a b u l a r y  t h a t  i s  n o t  
cogna te .  T h i s  i s  computed by s u b t r a c t i n g  t h e  c o g n a t e  p e r c e n t a g e s  i n  T a b l e  2.3 from 
100%. 

The l e x i c a l  d i s t a n c e  between d i a l e c t s  i s  g i v e n  i n  Tab le  2.4.  I n  t h e  l a s t  
column o f  t h e  t a b l e ,  t h e  a v e r a g e  l e x i c a l  d i s t a n c e  s e p a r a t i n g  a n  i n d i v i d u a l  o f  e a c h  
d i a l e c t  from a l l  o t h e r  i n d i v i d u a l s  on t h e  i s l a n d  is g iven .  T h i s  a v e r a g e  d i s t a n c e  is 
computed j u s t  a s  d e s c r i b e d  f o r  geograph ic  d i s t a n c e  i n  Appendix 2.1.3. I n  T a b l e  2.5 
t h e  l e x i c a l  d i s t a n c e  f i g u r e s  i n  e a c h  row a r e  d i v i d e d  by t h e  a v e r a g e  d i s t a n c e  f o r  t h e  
row t o  d e r i v e  a  r e l a t i v e ,  nonsymmetric measure o f  l i n g u i s t i c  d i s t a n c e .  The 
i n t e r p r e t a t i o n  o f  t h e s e  f i g u r e s  is ana logous  t o  t h e  i n t e r p r e t a t i o n  d i s c u s s e d  i n  
Appendix 2.1.3 f o r  r e l a t i v e  geograph ic  d i s t a n c e .  

2.1.7 Measured i n t e l l i g i b i l i t y  

I n t e l l i g i b i l i t y  between d i a l e c t s  was measured u s i n g  t h e  t e c h n i q u e  d e s c r i b e d  i n  
S e c t i o n  2.1. The r e s p o n s e s  were s c o r e d  on t h e  f o u r  p o i n t  s c a l e  d e s c r i b e d  i n  S e c t i o n '  
2.1.4. The r e s u l t s  o f  t h e  i n t e l l i g i b i l i t y  t e s t i n g  a r e  d i s p l a y e d  i n  T a b l e  2.6. The 
r e s p o n s e s  g i v e n  a r e  what I judged t o  b e  t h e  norms f o r  t h e  d i a l e c t s  t a k i n g  t h e  t e s t .  
When a n  i n d i v i d u a l  having c l o s e  c o n t a c t  w i t h  t h e  d i a l e c t  on t h e  t e s t  t a p e  dominated 
t h e  beg inn ing  o f  a  t e s t ,  I d i r e c t e d  q u e s t i o n s  t o  o t h e r  members o f  t h e  g roup  i n  o r d e r  



Table 2.3 Lexical similarity 

NEO 

MAT 

BAN 

NEP 

LWO 

VEN 

NEM 

BY0 

NOP 

NEA 

N o 0  

MB I 

NNG 

Values are percentage of cognates 

NEO MAT BAN NEP LWO VEN NEN BY0 NOP NEA NOO MBI NNG 

100 87 85 83 87 86 78 70 68 65 59 59 50 

87 100 95 86 97 95 85 75 72 68 63 63 53 

85 95 100 87 96 93 85 77 74 72 65 65 54 

83 86 87 100 89 87 83 75 78 74 66 66 54 



Table 2.4 Lexical distance 

NEO 

MAT 

BAN 

NEP 

LWO 

VEN 

NEM 

BYQ 

NOP 

NEA 

NOO 

MBI 

NNG 

Values are percentage o f  non-cognates 

NEO MAT BAN NEP IWO VEN NEM BY0 NOP NEA NO0 MBI NNG Mean 



Table 2.5 Relative lexical  distance 

Values a re  percentage of mean distance from or ig in  point 

NEO MAT BAN NEP LWO VEN NEM BY0 NOP NEA NO0 MBI NNG 

NEO 0 56 65 74 56 61 95 130 139 152 177 177 216 

MAT 73 0 28 79 17 28 84 140 157 180 208 208 264 

BAN 89 30 0 78 24 42 89 137 155 167 209 209 274 

NEP 90 74 69 0 58 69 90 132 116 137 179 179 243 

From: NEM 114 78 78 88 67 73 0 83 114 130 156 156 213 

NOP 138 121 112 95 112 121 95 52 0 52 95 95 156 

MBI 149 134 127 123 127 134 109 98 80 54 0 0 102 

NNG 1 2 9 1 2 1 1 1 9 1 1 9 1 1 9 1 2 1 1 0 6  96 93 83 72 72 0 

t o  a s s e s s  how w a l l  t h e  m a j o r i t y  was unders tanding.  Th i s  l a t t e r  assessment  i s  
r epo r t ed  i n  t h e  t a b l e  o f  s c o r e s .  The pe r i ods  i n d i c a t e  t h a t  i n t e l l i g i b i l i t y  was no t  
t e s t e d  f o r  t h a t  p a r t i c u l a r  p a i r i n g  o f  d i a l e c t s .  The d i a l e c t s  l i s t e d  a long  t h e  l e f t  
hand s i d e  o f  t h e  t a b l e  a r e  t hose  which l i s t e n e d  t o  t h e  t e s t  t a p e s .  Those l i s t e d  
a long t h e  t o p  a r e  t hose  which were t h e  speake r s  on t h e  t e s t  t a p e s .  Thus,  t h e  "2" i n  
t h e  t o p  row o f  t h e  t a b l e  means t h a t  t h e  people from Neo scored  p a r t i a l  
i n t e l l i g i b i l i t y  when t hey  l i s t e n e d  t o  t h e  d i a l e c t  o f  Nea. 

2.1.8 Opinions about  i n t e l l i g i b i l i t y  

Before  i n t e l l i g i b i l i t y  t e s t s  were g iven ,  t h e  members o f  t h e  group were asked 
how w e l l  t h e y  understood t h e  o t h e r  d i a l e c t s  on San t a  Cruz. The q u e s t i o n  asked 
was: IfHow much o f  t h e  speech o f  v i l l a g e  X do you understand?" The answers  were 
scored  on a  t h r e e  po in t  s c a l e :  2 = a l l  o f  i t ,  1 = some o f  i t ,  0 = none o f  i t .  The 



Table 2.6 Measured intelligibility 

3 = Full intelligibility 
2 = Partial intelligibility 
1 = Spradic recognition 

Dialect of speaker: 

NEO MAT BAN NEP LWO VEN NEM BYO NOP NFA NO0 MBI NNG 

NEO 3 . . 3 .  . 2 .  

MAT 3 . 3 . . 3 2 .  . 1 . 1  

BAN 3 . 3 3 . . 2 2 2 2 . 1  

NEP 

LWO 3 . . . 3 .  . 3 3 2 2 .  
Dialect 

W 3 .  . . . 3 3 3 3 2 2 . 1  

BY0 3 . . . . 3 . 3 3 . 1  
hearers : 

NOP 3 . . 3 .  . . 3 3 3 3 . 1  

NEA 2 . . 3 .  . . 3 3 . 1  

MBI 2 . . 2 .  . 3 . 3 3 . 3  

r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  a r e  g iven  i n  Table  2.7. The d i a l e c t s  l i s t e d  a long  t h e  
l e f t  hand s i d e  o f  t h e  t a b l e  a r e  t h o s e  t o  which t h e  q u e s t i o n  was asked.  Those l i s t e d  
a long  t h e  t o p  a r e  t h e  ones  which were asked about .  Thus t h e  s c o r e  o f  "0" i n  t h e  
t o p  row o f  t h e  t a b l e  i n d i c a t e s  t h a t  t h e  people  o f  Neo s a i d  t hey  cou ld  n o t  unders tand 
any of  t h e  speech o f  Nanggu. 

The bottom row and t h e  r i gh tmos t  column of  t h e  t a b l e  g i v e  t h e  a t t r a c t i o n  and 
mot iva t ion  o f  t h e  d i a l e c t s  a s  i n d i c a t e d  by t h e s e  op in ions  ( s e e  S e c t i o n  6 . 1 . 2 . 3 ) .  
These a r e  weighted by popula t ion  i n  t h e  same manner as t h e  ave r age  geographic  and 
l e x i c a l  d i s t a n c e .  That  i s ,  t h ey  a r e  computed as  a n  average  i n t e l l i g i b i l i t y  pe r  
i n d i v i d u a l ,  r a t h e r  t han  pe r  d i a l e c t .  T h i s  is done by mu l t i p ly ing  t h e  op in ion  s c o r e s  
by t h e  popula t ion  of  t h e  i n t e r s e c t i n g  d i a l e c t ,  summing, and d i v i d i n g  by t o t a l  



Table 2.7 Opinions about i n t e l l i g i b i l i t y  

"How much o f  t h e  speech of  v i l l a g e  X do you understand?" 

2 = understand a l l  o f  it 
1 = understand some of  it 
0 = understand none of it 

Dia lec t  asked about: 

NEO MAT BAN NEP LWO VEN NEM BY0 NOP NEA NOO M8I NNG Mot 

V E N 2 2 2 2 2 2 2 2 2 2 2 2 1 . 9 6  
Dia l ec t  

N E M 2 2 2 2 2 2 2 2 2 2 2 2 1 . 9 7  
asked : 

B Y O 2 2 2 2 2 2 2 2 2 2 2 2 1 . 9 7  

A t t  -98 1.0 1.0 1.0 1.0 1.0 .98 .90 .88 .88 .88 .88 . 33  

population. It should be noted t h a t  t hese  computations do not inc lude  t h e  diagonal 
i n  the  martix; they r e f e r  only t o  t h e  o the r  twelve  dialect,^. The s c o r e s  a r e  f u r t h e r  
divided by two i n  order  t o  convert them t o  a  range of zero t o  one and make them 
e a s i e r  t o  i n t e r p r e t .  The a t t r a c t i o n  f i g u r e s  ( A t t )  can be in t e rp re t ed  a s  t h e  
proport ion of t h e  i s l a n d ' s  population which claim t o  understand the  given d i a l e c t .  
Thus we see  t h a t  100% of t h e  i s l ande r s  claim t o  understand Mbanua ( B A N )  while only 
33% claim t o  understand Nanggu ( N N G ) .  The motivation f i g u r e s  (Mot) can be 
in t e rp re t ed  a s  t h e  proportion of t h e  i s l a n d ' s  population which t h e  given d i a l e c t  
c laims t o  understand. Thus, we s e e  t h a t  NNG claims t o  understand 100% of the  
i s l a n d e r s  while BAN claims t o  understand only 74%. 



2.1.9 Contac't through church f e s t i v a l s  

With t h e  excep t ion  o f  some small newly e s t a b l i s h e d  s e t t l e m e n t s  and Graciosa  
Bay, where f o u r  churches  s e r v e  t h e  14 v i l l a g e s ,  every  v i l l a g e  on San t a  Cruz h a s  a 
church.  Each church t a k e s  i t s  name from a s a i n t  o r  a f e a s t  day w i t h i n  t h e  church 
yea r  (e .g .  Resu r r ec t i on ,  T r i n i t y ,  Ascension).  Once a y e a r ,  on t h e  appoin ted  day o f  
its s a i n t  o r  f e a s t ,  each  church ho ld s  a f e s t i v a l .  The f e s t i v a l  beg ins  w i th  a 
s p e c i a l  communion s e r v i c e  i n  t h e  church.  T h i s  i s  followed by f e a s t i n g  and dancing 
which con t i nues  a l l  n i g h t .  The young people  p a r t i c i p a t e  i n  s p o r t s  compe t i t i ons  a s  
we l l .  These f e s t i v a l s  a r e  a high p o i n t  o f  t h e  s o c i a l  yea r  f o r  t h e  v i l l a g e s  and t hey  
a r e  i n  f a c t  t h e  on ly  t i m e s  o f  f e a s t i n g  and dancing which a r e  r e g u l a r l y  scheduled .on 
t h e  ca lendar .  

Anyone h a s  a n  open i n v i t a t i o n  t o  a t t e n d  a f e s t i v a l  and people  always come from 
many of  t h e  surrounding v i l l a g e s .  Thus t h e  frequency w i th  which t h e  people  o f  one 
v i l l a g e  a t t e n d  t h e  f e s t i v a l  o f  o t h e r  v i l l a g e s  g i v e s  a rough measure o f  t h e  amount o f  
c o n t a c t  and i n t e r a c t i o n  between t h e  v i l l a g e s .  

To determine t h e  p a t t e r n s  o f  church f e s t i v a l  a t t endance  t 'he fo l lowing  ques t i on  
was asked o f  t h e  group o f  people assembled f o r  an  i n t e l l i g i b i l i t y  t e s t :  "How o f t e n  
do people  from your v i l l a g e  a t t e n d  t h e  church f e s t i v a l  a t  v i l l a g e  X?" The responses  
t o  t h e  q u e s t i o n '  were n o t  always r e l i a b l e .  I n  some c a s e s  t h e  person answered t h a t  
t hey  went t o  a l l  t h e  f e s t i v a l s  every  t ime ,  bu t  meant t h a t  t hey  cou ld  go t o  any of 
them a t  any t ime i f  t hey  wished. I n  some c a s e s  a n  i n d i v i d u a l  would answer on ly  f o r  
h imse l f ,  i n s t e a d  of t h e  v i l l a g e ,  t e l l i n g  how o f t e n  he p e r s o n a l l y  g o e s  t o  t h e  
f e s t i v a l s .  I n  t h e  f i rs t  c a s e  t h e  answers were c o n s i s t e n t l y  t o o  high;  i n  t h e  second 
t hey  were c o n s i s t e n t l y  t oo  low. I n  s p i t e  o f  a t t emp t s  t o  r eph ra se  t h e  q u e s t i o n ,  t h e  
proper  k inds  o f  response  were n o t  ob ta ined  i n  NEO, LWO, BAN, and NOP. Thus miss ing  
va lue s  ( s i g n i f i e d  by pe r i ods )  are r epo r t ed  f o r  t h e s e  f o u r  v i l l a g e s .  The responses  
from Nanggu (NNG) look  s u s p i c i o u s  on first g l a n c e  as t hey  claimed t h a t  t h e y  a t t ended  
a l l  o f  t h e  f e s t i v a l s  a t  l e a s t  some o f  t h e  t ime .  T h i s  c la im is,  however, c o n s i s t e n t  
wi th  t h e i r  r e s u l t s  on t h e  i n t e l l i g i b i l i t y  tests, t h e i r  p a t t e r n  o f  mar r iage  t i es ,  and 
t h e i r  own op in ions  as t o  how w e l l  they  understood t h e  o t h e r  d i a l e c t s .  

The r e s u l t s  o f  t h e  church f e s t i v a l  ques t i on  a r e  s e t  o u t  i n  Table  2.8. The 
r e s u l t s  a r e  n o t  s t r i c t l y  d i a l e c t  t o  d i a l e c t  c o n t a c t ;  t hey  a r e  from c e n t r a l  v i l l a g e  
o f  a d i a l e c t  t o  c e n t r a l  v i l l a g e .  The list o f  v i l l a g e s  on t h e  l e f t  hand s i d e  o f  t h e  
t a b l e  a r e  t h e  v i l l a g e s  which were asked t h e  ques t i on .  The v i l l a g e s  l i s t e d  a long  t h e  
t o p  a r e  t h e  v i l l a g e s  where f e s t i v a l s  a r e  held .  Thus,  t h e  f i r s t  "2" i n  t h e  second 
row of t h e  t a b l e  i n d i c a t e s  t h a t  t h e  people  of Matu (MAT) a t t e n d  t h e  f e s t i v a l  a t  Neo 
(NEO)  every  year .  

A t t r a c t i o n  and mot iva t ion  are computed as t hey  were f o r  t h e  op in ions  i n  t h e  
p rev ious  s e c t i o n .  The a t t r a c t i o n  f i g u r e s  can  be i n t e r p r e t e d  a s  t h e  p ropo r t i on  o f  
t h e  i s l a n d ' s  popula t ion  which a t t e n d  t h e  f e s t i v a l s  a t  t h a t  l o c a t i o n .  It must be  
remembered, however, t h a t  a t t endance  r e c o r d s  f o r  f o u r  o f  t h e  d i a l e c t s  a r e  n o t  
included i n  t h e  sum o f  t h e  a t t e n d i n g  popula t ion ,  bu t  a r e  still inc luded  i n  t h e  t o t a l  
popula t ion  f i g u r e .  Thus t h e  p ropo r t i ons  a r e  lower t h a n  t hey  would be i f  comparable 
d a t a  from t h e  f o u r  were added. The mot iva t ion  f i g u r e s  can  be i n t e r p r e t e d  as t h e  
p ropor t ion  o f  t h e  i s l a n d ' s  popula t ion  which t h a t  group c o n t a c t s  i n  its f e s t i v a l  
a t t endance .  These two s e t s  o f  p ropo r t i ons  should be q u a l i f i e d  by s t a t i n g  t h a t  t h e y  
do n o t  app ly  t o  a l l  i n d i v i d u a l s  w i th in  t h e  communities, bu t  on ly  t o  t h e  d e l e g a t i o n s  
which r e p r e s e n t  them a t  f e s t i v a l s .  



Table 2.8 Attendance a t  church festiva:Ls 

"How often do people from your v i l l a g e  attend 
the church fes t iva l  a t  v i l l a g e  X?" 

2 = every year 
1 = only some years 
0 = never (or very seldom) 

Vil lage where fes t iva l  is held: 

NEO MAT BAN NEP LWO VEN NEM BY0 NOP NEA NO0 MBI NNG Mot  

NEO . 

BAN . . 
NEP 

LWO . . . . . . 
VEN 

Village 
NEM 

asked : 
BY0 

NNG 

Att .29 .30 .55 .41 .53 .41 .36 .40 .35 .41 .34 .15 .13 



2.1.10 Contact through marriage t i e s  

The present  day network o f  marriage t i e s  on Santa Cruz i s  set o u t  i n  Table 2.9. 
A t  each of  t h e  t h i r t e e n  i n t e l l i g i b i l i t y  tes t  po in t s  t h e  people were asked how many 
People ( e i t h e r  male o r  female) from t h e i r  immediate d i a l e c t  group were marr ied t o  a  
person from each o f  t h e  o the r  d i a l e c t s  on t h e  i s l and .  The answers t o  t h i s  ques t ion  
should produce r e c i p r o c a l  responses.  That is ,  t h e  people o f  MAT should answer t h e  
same number o f  marriages with BAN, a s  t h e  people o f  BAN answer f o r  marr iages with 
MAT. Any d iscrepancies  i n  t h e  o r i g i n a l  d a t a  between t h e  number of  marr iages a s  
repor ted  by d i f f e r e n t  v i l l a g e s  were r e c t i f i e d  by assuming t h a t  t h e  h igher  number was 
t h e  c o r r e c t  number. Th i s  was done on t h e  assumption t h a t  it was more l i k e l y  t h a t  
People would f a i l  t o  t h ink  of a  marriage wi th  a  p a r t i c u l a r  d i a l e c t  than  t h a t  they  
would r e p o r t  one t h a t  was not  r e a l l y  t r u e .  

The ques t ion ,  "How many people from your d i a l e c t  a r e  married t o  people from 
d i a l e c t  X?" was scored a s  follows: 0  = none; 1 = one; 2  = some (two t o  f o u r ) ;  
3 = many ( f i v e  o r  more). When asking t h e  ques t ion ,  t h e  a c t u a l  number o f  people was 
requested f o r  t h e  response. Sometimes, when many marr iages were involved,  t h e  
people were no t  a b l e  t o  t h ink  of  every one and g i v e  an abso lu t e  number. Th i s ,  
combined wi th  t h e  f a c t  of t h e  d iscrepancies  f o r  which f i g u r e s  were ad jus t ed  and t h e  
d i f f e r e n t  s i z e  o f  populat ions represented by t h e  d i f f e r e n t  d i a l e c t s  makes a  s c a l e  o f  
"none, one, some, manyn p re fe rab le  t o  t h e  abso lu t e  numbers. The s c a l e  va lues  which 
appear i n  Table 2.9 were assigned on t h e  bas i s  o f  t h e  ad jus ted  a c t u a l  number o f  
marriages reported.  

Since t h e  d a t a  i n  Table 2.9 a r e  symmetric, measures of a t t r a c t i o n  and 
motivat ion cannot be computed. A b e t t e r  a l t e r n a t i v e  t o  ask ing  how many marriage 
t i e s  l i n k  a  p a i r  o f  d i a l e c t s ,  would have been t o  a s k ,  "How many people from d i a l e c t  
X have married someone from he re  and a r e  l i v i n g  here?" This  would y i e l d  a  
nonsymmetric t a b l e  of  r e s u l t s .  S ince  t h i s  ques t ion  was not  asked,  t h e  next  b e s t  
t h ing  is  t o  u se  t h e  a v a i l a b l e  d a t a  t o  p r e d i c t  what t h e  r e s u l t s  might be .  To do t h i s  
t h e  fol lowing hypothesis  is  made: t h e  number of  couples  r e s i d i n g  i n  a  p a r t i c u l a r  
v i l l a g e  is  propor t iona l  t o  t h e  s i z e  o f  t h e  v i l l a g e .  Thus, i f  t h e r e  a r e  X number o f  
marriage t i e s  between two d i a l e c t s  with populat ions A and B ,  t h e  number o f  those  X 
couples l i v i n g  i n  d i a l e c t  a r e a  A w i l l  be (X)(A/(A+B)), and t h e  :number o f  t h e  couples  
l i v i n g  i n  d i a l e c t  a r e a  B w i l l  b e  (X)(B/(A+B) ). 

I n  Table 2.10, t h e  d a t a  i n  Table 2.9 a r e  transformed a s  d e t a i l e d  above i n  o rde r  
t o  r e f l e c t  p red ic ted  p a t t e r n s  of  m a r i t a l  residence.  The d i a l e c t s  l i s t e d  along t h e  
top  a r e  labe led  p lace  o f  res idence ,  and those  along t h e  l e f t  hand s i d e  are l abe l ed  
p lace  of o r i g i n .  The d a t a  a r e  now nonsymmetric and measures of  a t t r a c t i o n  and 
motivat ion can be computed. The row and column means a r e  divided by t h r e e  i n  o rde r  
t o  compute a  proport ion from zero  t o  one. The a t t r a c t i o n  f i g u r e  can be  l o o s e l y  
i n t e r p r e t e d  a s  t h e  proport ion of  t h e  i s l a n d ' s  populat ion which has  con tac t  with t h a t  
d i a l e c t  because of  marriage t i e s  i n t o  t h a t  d i a l e c t .  The motivat ion f i g u r e  can be 
l o o s e l y  i n t e r p r e t e d  a s  t h e  proport ion o f  t h e  i s l a n d ' s  populat ion wi th  which t h e  
d i a l e c t  has  con tac t  because of marriage t i e s  ou t s ide  t h a t  d i a l e c t .  

2.1.1 1 Estimated i n t e l l i g i b i l i t y  

I n  t h e  f i e l d  i t  was poss ib l e  t o  t e s t  on ly  78 ou t  of t h e  poss ib l e  169 
i n t e l l i g i b i l i t y  r e l a t i o n s  among t h e  13 d i a l e c t s .  On t h e  b a s i s  o f  t h e  models 
developed i n  Sec t ion  6.3 t o  expla in  those  78 cases ,  t h e  remainfng untes ted  r e l a t i o n s  
can be est imated.  Table 2.11 g ives  a  complete matr ix o f  est imated i n t e l l i g i b i l i t y .  
The es t imates  agree with t h e  measurements i n  95% of t h e  cases .  The f o u r  ca ses  where 



Table 2.9 Marriage ties 

Number of marriage ties between dialects 

0 = M marriages 
1 = one marriage 
2 = some marriages ( t w  to four) 
3 = many marriages (five or more) 

NEO MAT BAN NEP UJO VEN NEM BY0 NOP NEA N00 MBI NNG 
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t h e  e s t i m a t e  d i f f e r s  from t h e  measurement a r e  u n d e r l i n e d .  

Table 2.10 Predicted marital residence 

Place of residence: 

NEO MAT BAN NEP W O  VEN NEM BY0 NOP NEA NO0 MBI NNG Mot 

NEO 3.0 0.0 1.4 0.0 1.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.5 .19 

MAT 0.0 3.0 2.4 0.7 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .19 

BAN 0.6 0.6 3.0 1.2 0.9 1.2 0.3 0.0 0.5 0.3 0.4 0.0 0.9 .22 

I NEP 0.0 0.3 1.8 3.0 1.1 0.0 0.0 0.0 0.9 1.2 0.0 0.0 0.8 .21 

LWO 1.1 0.0 1.1 0.9 3.0 1.3 0.7 0.0 0.3 0.4 0.0 0.0 1.1 .22 
Place 

VEN 0.4 0.6 1.8 0.0 1.7 3.0 0.8 0.8 0.3 0.0 1.0 0.0 0.4 .27 

BY0 0.0 0.0 0.0 0.0 0.0 1.2 1.5 3.0 0.9 0.0 1.2 0.0 0.0 .12 
Origin: 

NOP 0.0 0.0 1.5 2.1 0.7 0.7 0.0 1.1 3.0 1.8 0.7 0.0 0.6 .31 

NEA 0.0 0.0 0.7 1.8 0.6 0.0 0.4 0.0 1.2 0.0 1.7 0.0 0.5 .22 

MBI 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 2.0 3.0 1.2 .10 

NNG 0.5 0.0 2.1 1.2 1.9 0.6 0.0 0.0 0.4 0.5 1.7 0.8 3.0 .36 

Att .10 .06 .40 .23 .31 .27 .13 .10 .15 .18 .22 .06 .23 

The method used t o  e s t i m a t e  i n t e l l i g i b i l i t y  was a  two-out-of-three method f o r  
combining t h e  t h r e e  b e s t  p r e d i c t i n g  models. I n  most c a s e s ,  t h e  t h r e e  models a g r e e .  
I n  t h e  c a s e s  where t h e y  d o  n o t ,  t h e  l e v e l  p r e d i c t e d  by two o f  t h e  models i s  t a k e n  as 
t h e  e s t i m a t e d  i n t e l l i g i b i l i t y .  

The first model is  based on composi te  r e l a t i v e  d i s t a n c e  a.lone ( S e c t i o n  6 . 4 )  
where composi te  r e l a t i v e  d i s t a n c e  e q u a l s  s i x - t e n t h s  t i m e s  r e l a t i v e  geograph ic  
d i s t a n c e  ( T a b l e  2 .2)  p l u s  f o u r - t e n t h s  t i m e s  r e l a t i v e  l e x i c a l  d i s t a n c e  ( T a b l e  2 . 5 ) .  
The s t e p  f u n c t i o n  f o r  p r e d i c t i n g  i n t e l l i g i b i l i t y  i s  ( s e e  f i n a l  s c a t t e r g r a m  i n  
Appendix 2.21, 



I n t  = 3 ,  i f  composite d i s t a n c e  4 134%; 
= 2 ,  i f  134% < composite d i s t a n c e  4 185%; 
= 1 ,  i f  185% < composite d i s t a n c e .  

Th is  model is 90% a c c u r a t e .  

The second model is a complex model ( S e c t i o n  6 . 5 )  wi th  p r e d i c t e d  con t , ac t .  The 
c o n t a c t  f a c t o r .  is p r e d i c t e d  by t h e  o v e r a l l  m o t i v a t i o n  o f  t h e  l i s t e n e r ' s  d i a l e c t  a s  
i n d i c a t e d  by o p i n i o n s  about  i n t e l l i g i b i l i t y  ( T a b l e  2 . 7 )  d i v i d e d  by t h e  r e l a t i v e  
geographic  d i s t a n c e  from t h e  l i s t e n e r ' s  d i a l e c t  t o  t h e  s p e a k e r ' s  ( T a b l e  2 . 2 ) .  The 
s c a l i n g  f a c t o r s  f o r  t h e s e  two v a r i a b l e s  a r e  d e s c r i b e d  i n  Appendix 2.3. A f t e r  t h e  
two v a r i a b l e s  a r e  s c a l e d ,  t h e y  a r e  m u l t i p l i e d  t o  compute t h e  f a c t o r  which p l u g s  
i n t o  t h e  formula f o r  f a m i l i a r i t y ,  

The s t e p  f u n c t i o n  which p r e d i c t s  i n t e l l i g i b i l i t y  i s  t h e n ,  

I n t  = 3 ,  i f  89% < F a m i l i a r i t y  4 100%; 
= 2 ,  i f  82% < F a m i l i a r i t y  $ 89%; 
= 1 ,  i f  F a m i l i a r i t y  < 82%. 

This  model i s  92 S a c c u r a t e .  

The t h i r d  model is  a l s o  a  complex model w i t h  p r e d i c t e d  c o n t a c t .  L e x i c a l  
d i s t a n c e  from t h e  c e n t e r  i s  used t o  e s t i m a t e  a t t r a c t i o n  and m o t i v a t i o n .  Contac t  is  
p r e d i c t e d  by t h e  a t t r a c t i o n  o f  t h e  s p e a k e r  ( i n v e r s e  o f  d i s t a n c e  from c e n t e r )  t i m e s  
t h e  m o t i v a t i o n  o f  t h e  h e a r e r  ( d i s t a n c e  from c e n t e r )  d ivi .ded by r e l a t i v e  geograph ic  
d i s t a n c e .  The s c a l i n g  f a c t o r s  f o r  t h e s e  t h r e e  v a r i a b l e s  a . re  d e s c r i b e d  i n  Appendix 
2.3. Contact  is  plugged i n t o  t h e  f a m i l i a r i t y  formula a s  above. The s t e p  f u n c t i o n  
which p r e d i c t s  i n t e l l i g i b i l i t y  i s ,  

I n t  = 3 ,  i f  75% < F a m i l i a r i t y  < 100%; 
= 2 ,  i f  64% < F a m i l i a r i t y  4 75%; 
= 1 ,  i f  F a m i l i a r i t y  4 64%. 

T h i s  model is 90% a c c u r a t e .  



Table 2.11 Estimated i n t e l l i g i b i l i t y  

3  = Full  i n t e l l i g i b i l i t y  
2  = Partial  i n t e l l i g i b i l i t y  
1  = Sporadic recognition 

Dialect  o f  speaker: 

NEO MAT BAN NEP WO VEN NEM BY0 NOP NEA NO0 MBI NNG 

w o 3 3 3 3 3 3 3 3 2 2 2 1 1  - 
Dialect  

V E N 3 3 3 3 3 3 3 3 2 2 2 1 1  - 

B Y 0 3 3 3 3 3 3 3 3 3 3 3 1 1  
hearers : 

N O P 2 2 3 3 3 3 3 3 3 3 3 2 1  - 

I n t  = 3 ,  i f  c o m p o s i t e  d i s t a n c e  134%;  

= 2 ,  i f  134% < c o m p o s i t e  d i s t a n c e  5 1 8 5 % ;  

= 1, i f  185% < c o m p o s i t e  d i s t a n c e .  

T h i s  model  is 9 0 %  a c c u r a t e .  



2 . 3  S c a t t e r g r a m s  and s t e p  f u n c t i o n s  f o r  s i n g l e  v a r i a b l e  

mode l s  

I n  t h e  s c a t t e r q r a m s ,  i n t e l l i g i b i l i t y  is p l o t t e d  on t h e  

v e r t i c a l  a x i s  and t h e  p r e d i c t i n g  v a r i a b l e  is p l o t t e d  on t h e  

h o r i z o n t a l  a x i s .  The p l o t t e d  v a l u e s  a r e  t h e  l e t t e r s  o f  t h e  

a l p h a b e t .  - A i n d i c a t e s  t h a t  one  o b s e r v a t i o n  is p l o t t e d  a t  

t h a t  p o i n t ,  - B i n d i c a t e s  t h a t  two a r e ,  and s o  on .  The s t e p s  

o f  t h e  s t e p  f u n c t i o n s  a r e  i n d i c a t e d  by u r t d e r s c o r e s .  Below 

e a c h  s c a t t e r g r a m  t h r e e  v a l u e s  a r e  g i v e n :  t h e  sum o f  t h e  

d e v i a t i o n s  o f  p r e d i c t e d  v a l u e s  o f  i n t e l l i g i b i l i t y  from t h e  

measured v a l u e s ,  t h e  r a t i o  o f  p r e d i c t i o n  a c c u r a c y ,  and t h e  

p e r c e n t a g e  of  p r e d i c t i o n  a c c u r a c y .  
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L e x i c a l  S i m i l a r i t y  

I n t e l l i g i b i l i t y  

A A A A GCBAD A C EBF A L 

B A DB B BAA A 

L e x i c a l  s i m i l a r i t y  
( P e r c e n t a g e  o f  c o g n a t e s )  

Sum o f  D e v i a t i o n s  = 18 

R a t i o  o f  Accuracy = 60,178 

P e r c e n t a g e  o f  Acc = 77% 



Absolute Geographic Distance 

Intelligibility 

A A A  A 

I 
I 
I 

3 + DFD DABDDAABCC ADA B A A 
I 
I 
1 
I 
I 

2 + A AC ABC A B A A 
I 
I 
I 
1 
1 

1 + 
I 
I 
1 
I 
I 

0 + 
[-+---------+---------+---------+---------+---------+ 

0 200 400  600 800  1 0 0 @  

A A AAA AA A A 

Geographic distance 
(Minutes' traveling time) 

Sum of Deviations = 26 

Ratio of Accuracy = 52/70 

Percentage of A c c  = 67% 
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Opinions about Intelligibility 

Intelligibility 

Opinions about intelligibility 
(Understand none, some, all) 

Sum of Deviations = 18 

Ratio of Accuracy = F0 /78  

Percentage of Acc = 77% 



A t t e n d a n c e  a t  Church F e s t i v a l s  

I n t e l l i g i b i l i t y  

A t t e n d a n c e  a t  c h u r c h  f e s t i v a l s  
(Neve r ,  some t imes ,  e v e r y  t irne) 

Sum o f  D e v i a t i o n s  = 12  

R a t i o  o f  Accuracy  = 45/57  

P e r c e n t a g e  o f  A c c  = 8 0 %  



Marr i age  T i e s  

I n t e l l i g i b i l i t y  

Mar r i age  t i e s  
(none ,  o n e ,  some, many) 

Sum of D e v i a t i o n s  = 33 

R a t i o  of  Accuracy = 451'78 

P e r c e n t a g e  o f  Acc = 58% 
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P r e d i c t e d  M a r r i a g e  R e s i d e n c e  

I n t e l l i g i b i l i t y  

I 
I 
I 

3 + M AA AAABABA A AABCA ACA AB A K 
I 
I 
I 
I 
I 

2 + J  AB A A A 
I 
I 
I 
I 
I 

1 + D  AAA A A 
I 
I 
I 
I 
I 

0 + 
I-+---------------+---------------+---------------+ 

0 1  2  3 

P r e d i c t e d  m a r r i a g e  r e s i d e n c e  
( n o n e ,  o n e ,  some ,  many) 

Sum o f  D e v i a t i o n s  = 3 1  

R a t i o  o f  A c c u r a c y  = 47 /?8  

P e r c e n t a g e  o f  Acc = 6 0 %  



R e l a t i v e  G e o g r a p h i c  D i s t a n c e  

I n t e l l i g i b i l i t y  

I 
I 
I 

3 + EGB BACBDBDCBCCCBCA A 
I 
I 
I 
I 
I 

2 + B DAD BBA 
I 
I 
I 
I 
I 

1 + 
I 
I 
I 
I 
I 

0 + 

A A A AA A A B  

R e l a t i v e  g e o g r a p h i c  d i s t a n c e  
( P e r c e n t a g e  o f  mean d i s t a n c e  f rom o r i g i n )  

Sum o f  D e v i a t i o n s  = 1 3  

R a t i o  o f  Accuracy  = 65/78 

P e r c e n t a g e  o f  A c c  = 8 3 %  



R e l a t i v e  L e x i c a l  D i s t a n c e  

I n t e l l i g i b i l i t y  

I 
I 
1 

3 + L A BBAADDDCD ACADCA B 
1 
I 
I 
1 
I 

2 + A B D B A B A  AAA 
I 
I 
I 
I 
I 

1 + 
I 
1 
I 

A AA AA A AAA 

R e l a t i v e  l e x i c a l  d i s t a n c e  
( P e r c e n t a g e  o f  mean d i s t a n c e  f rom o r i g i n )  

Sum o f  D e v i a t i o n s  = 11 

R a t i o  o f  A c c u r a c y  = 57/78 

P e r c e n t a g e  o f  Acc = 8 6 %  



Composi te  R e l a t i v e  D i s t a n c e  

I n t e l l i g i b i l i t y  

I 
I 
1 

3 + GD BEBABBACBCACDCAC BA A 
I 

A BBE AAAAB 

Composi te  r e l a t i v e  d i s t a n c e  
( P e r c e n t a g e  o f  mean d i s t a n c e  from o r i g i n )  

Sum o f  D e v i a t i o n s  = 8 

R a t i o  o f  Accuracy = 701'78 

P e r c e n t a g e  o f  A c c  = 90% 



2 . 3  S c a l i n g  o f  v a r i a b l e s  f o r  i n c l u s i o n  i n  c o n t a c t  f a c t o r  

The c o n t a c t  f a c t o r  i n  t h e  p r e d i c t i n g  e q u a t i o n  mus t  t a k e  

on  t h e  r a n g e  o f  z e r o  t o  o n e  t o  p r e v e n t  p r e d i c t i n g  more t h a n  

100% i n t e l l i g i b i l i t y .  The v a r i a b l e s  a r e  s c a l e d  b y  t h e  

f o l l o w i n g  f o r m u l a  : 

s c a l e d  v a l u e  = ( r a w  v a l u e  - min)  / (max - min) 

Min is t h e  v a l u e  f o r  t h a t  v a r i a b l e  which  s h o u l d  s c a l e  t o  - 
z e r o ,  max is t h e  v a l u e  which s h o u l d  s c a l e  t o  o n e .  - S c a l e d  

v a l u e s  l e s s  t h a n  z e r o  a r e  s e t  t o  z e r o ,  and  t h o s e  g r e a t e r  

t h a n  o n e  a r e  s e t  t o  one .  N o t e  t h a t  when t h e  min v a l u e  is - 
z e r o ,  t h e  f o r m u l a  r e d u c e s  t o  a  s i m p l e  d i v i s i o n :  

raw value/max.  I n  t h e  c a s e  o f  t h e  measured  c o n t a c t  m o d e l s ,  

t h e  raw v a l u e s  a r e  d i v i d e d  by t h e  max v a l u e s  l i s t e d  be low - 
and  p l u g g e d  s t r a i g h t  i n t o  t h e  p r e d i c t i o n  f o r m u l a .  I n  t h e  

c a s e  o f  t h e  p r e d i c t e d  c o n t a c t  m o d e l s ,  a s  many a s  t h r e e  

v a r i a b l e s  a r e  i n v o l v e d :  a t t r a c t i o n ,  m o t i v a t i o n ,  a n d  

d i s t a n c e .  I n  t h e  c a s e  o f  o p i n i o n s ,  f e s t i v a l s ,  and 

m a r r i a g e s ,  t h e  raw v a l u e s  f o r  a t t r a c t i o n  and m o t i v a t i o n  a r e  

t a k e  from t h e  o u t e r  row and column o f  t h e  d a t a  t a b l e s  i n  

Appendix  2.1. I n  t h e  c a s e  o f  t h e  o t h e r  f o u r  f a c t o r s ,  t h e  

raw v a l u e s  a r e  p o p u l a t i o n ,  d e n s i t y ,  o r  d i s t a n c e  f rom t h e  

c e n t e r  (Mbanua) .  I n  a l l  c a s e s ,  t h e  a t t r a c t i o n  m e a s u r e  is 

a s s o c i a t e d  w i t h  t h e  s p e a k e r  and t h e  m o t i v a t i o n  m e a s u r e  is 

a s s o c i a t e d  w i t h  t h e  h e a r e r .  The t h i r d  v a r i a b l e  i n v o l v e d  i n  

p r e d i c t i o n s  is d i s t a n c e .  The d i s t a n c e  m e a s u r e s  a r e  s c a l e d  



s o  a s  t o  i n v e r t  them,  t h a t  i s ,  f a r  d i s t a n c e  y i e l d s  a  low 

v a l u e  and c l o s e  d i s t a n c e  y i e l d s  a h i g h  v a l u e .  I n  t h i s  way 

t h e  t h r e e  s c a l e d  v a r i a b l e s  c a n  be  m u l t i p l i e l d  t o  compute  a  

c o n t a c t  f a c t o r  i n  t h e  s c a l e  o f  z e r o  t o  one .  The s c a l i n g  o f  

p o p u l a t i o n  and d e n s i t y  was h a n d l e d  a  l i t t l e  d i f f e r e n t l y .  

The e q u a t i o n s  used  a r e  r e p o r t e d  i n  t h e  f o l l o w i n g  t a b l e .  

A l s o ,  f o r  t h e s e  two v a r i a b l e s ,  t h e  p r o d u c t  o f  a t t r a c t i o n  and 

m o t i v a t i o n  was f u r t h e r  s c a l e d  a s  i n d i c a t e d  i n  t h e  t a b l e .  

With  a l l  o f  t h i s  i n f o r m a t i o n  i t  s h o u l d  be  p o s s i b l e  t o  

r e p l i c a t e  t h e  r e s u l t s  I r e p o r t  i n  t h e  r e m a i n i n g  s e c t i o n s  o f  

t h i s  a p p e n d i x .  

Measured c o n t a c t  

o p i n i o n s  
f e s t i v a l s  
m a r r i a g e  t i e s  
m a r r i a g e  r e s i d e n c e  

P r e d i c t e d  c o n t a c t  

a b s o l u t e  g e o g r a p h i c  d i s t a n c e  
r e l a t i v e  g e o g r a p h i c  d i s t a n c e  
a b s o l u t e  l e x i c a l  d i s t a n c e  
r e l a t i v e  l e x i c a l  d i s t a n c e  
o p i n i o n s ,  a t t r a c t i o n  
o p i n i o n s ,  m o t i v a t i o n  
f e s t i v a l s ,  a t t r a c t i o n  
f e s t i v a l s ,  m o t i v a t i o n  
m a r r i a g e s ,  a t t r a c t i o n  
m a r r i a g e s ,  m o t i v a t i o n  
g e o g r a p h i c  d i s t a n c e  from c e n t e r ,  a t t r a c t i o n  
g e o g r a p h i c  d i s t a n c e  from c e n t e r ,  m o t i v a t i o n  
l e x i c a l  d i s t a n c e  f rom c e n t e r ,  a t t r a c t i o n  
l e x i c a l  d i s t a n c e  from c e n t e r ,  m o t i v a t i o n  
p o p u l a t i o n ,  a t t r a c t i o n  
p o p u l a t i o n ,  m o t i v a t i o n  
p o p u l a t i o n ,  a t t r a c t i o n  x  m o t i v a t i o n  
d e n s i t y ,  a t t r a c t i o n  
d e n s i t y ,  m o t i v a t i o n  
d e n s i t y ,  a t t r a c t i o n  x  m o t i v a t i o n  

min - max - 

min - max - 
8 30 1 0 5  
3 6 1  4 0  

50 5 
290 3 0 

0 1 
0 1 
0 .55 
0 .76 
0 .39 
0 .35 

650 60 
6 0  5 5 0  
4 6  5  

5 46  
raw/4 50 
120 / raw 

( a t t r )  (mot )  / .67 
raw/520 
129 / raw 

( a t t r )  (mot)  / .67 
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2 . 5  S c a t t e r g r a m s  f o r  complex m o d e l s  w i t h  m e a s u r e d  c o n t a c t  

O p i n i o n s  a s  m e a s u r e  o f  c o n t a c t  

I n t e l l i g i b i l i t y  

A A AAAA 
4- 

1 + A A A B A B A  

F a m i l i a r i t y  

Sum o f  D e v i a t i o n s  = 1 3  

R a t i o  o f  A c c u r a c y  = 65/78 

P e r c e n t a g e  o f  Acc = 8 3 %  



F e s t i v a l  a t t e n d a n c e  a s  measure  o f  c o n t a c t  

I n t e l l i g i b i l i t y  

A A AA BCCBA BA X 

F a m i l i a r i t y  

Sum o f  D e v i a t i o n s  = 8 

R a t i o  o f  Accuracy = 49/57 

P e r c e n t a g e  o f  A c c  = 85% 



Marriage ties as measure of contact 

Intelligibility 

A A B  

Familiarity 

Sum of Deviations = 20 

Ratio of Accuracy = 58/78 

Percentage of Acc = 74% 



Marriage  r e s i d e n c e  a s  measure  o f  c o n t a c t  

I n t e l l i g i b i l i t y  

A A A A AA BAA C AEBDAACAA CC B A L  

B CB AA DAAA 

F a m i l i a r i t y  

Sum o f  D e v i a t i o n s  = 18 

R a t i o  o f  Accuracy = 60,178 

P e r c e n t a g e  o f  Acc = 7 7 %  



2 . 5  R e s u l t s  f o r  complex m o d e l s  w i t h  p r e d i c t e d  c o n t a c t  

F o l l o w i n g  a r e  s e v e n  t a b l e s ,  o n e  f o r  e a c h  o f  t h e  

v a r i a b l e s  used  t o  p r e d i c t  c o n t a c t .  F o r  e a c h  v a r i a b l e ,  

e i g h t e e n  d i f f e r e n t  c o m b i n a t i o n s  o f  v a l u e s  .in t h e  n u m e r a t o r  

and d e n o m i n a t o r  o f  t h e  c o n t a c t  f o r m u l a  were u s e d .  The  t h r e e  

rows r e p r e s e n t  t h r e e  d i f f e r e n t  numerator: ; :  a t t r a c t i o n  

a l o n e ,  m o t i v a t i o n  a l o n e ,  and a t t r a c t i o n  times m o t i v a t i o n .  

The s i x  co lumns  r e p r e s e n t  s i x  d i f f e r e n t  den lomina to rs :  no 

d i s t a n c e  ( a  c o n s t a n t  v a l u e  o f  o n e ) ,  a b s ' o l u t e  g e o g r a p h i c  

d i s t a n c e ,  r e l a t i v e  g e o g r a p h i c  d i s t a n c e ,  a b s o l u t e  l e x i c a l  

d i s t a n c e ,  r e l a t i v e  l e x i c a l  d i s t a n c e ,  and  c o m p o s i t e  r e l a t i v e  

d i s t a n c e .  A t  t h e  i n t e r s e c t i o n  o f  e a c h  row and  column two 

v a l u e s  a r e  g i v e n .  The f i r s t  is t h e  sum o f  t h e  d e v i a t i o n s  o f  

p r e d i c t e d  from measured  v a l u e s  o f  i n t e l l i g i b i l i t y ;  t h e  

s e c o n d ,  i n  p a r e n t h e s e s ,  is t h e  p e r c e n t a g e  o f  p r e d i c t i o n  

a c c u r a c y .  The t o t a l  number o f  p r e d i c t i o n s  on  which  t h e  

p e r c e n t a g e s  a r e  b a s e d  is g i v e n  i n  t h e  h e a d i n g  f o r  e a c h  

t a b l e .  



Opinions about i n t e l l i g i b i l i t y  
(78 t o t a l  predictions) 

None Geographic Lexical Cornpsi t e  
Absolute Relative Absolute Relative Relative 

Attraction 13 (83%) 20 (74%) 12 (85%) 18 (77%) 9 (88%) 11 (86%) 

Motivation 18 (77%) 16 (79%) 6 (92%) 14 (82%) 8 (90%) 7 (91%) 

Attr  & M o t  10 (87%) 16 (79%) 8 (90%) 1 4  (82%) 6 (92%) 6 (92%) 

Church fes t iva l  attendance 
(57 t o t a l  predictions) 

None Geographic Lex ic:a 1 Cornpsi t e  
Absolute Relative Absolute Relative Relative 

Attraction 8 (86%) 12 (79%) 8 (86%) 11 (81%) 7 (88%) 9 (84%) 

Motivation 20 (65%) 17 (70%) 12 (79%) 15 (74%) 12 (79%) 12 (79%) 

Attr & M o t  13 (77%) 12 (79%) 10 (82%) 10 (82%) 8 (86%) 8 (86%) 

Marriage residence 
(78 to t a l  predictions) 

None Geographic Lex i ca l  Cornps i t e  
Absolute Relative Absolute Relative Relative 

Attraction 23 (71%) 19 (76%) 16 (79%) 17 (78%) 16 (79%) 16 (79%) 

Attr  & M o t  22 (72%) 19 (76%) 16 (79%) 17 (78%) 16 (79%) 16 (79%) 



Population 
(78 t o t a l  predictions) 

None Geographic Lexical Compsi t e  
Absolute Relative Absolute Relative Relative 

Density of ppu la t ion  
(78 t o t a l  predict ions) 

None Geographic Lexical Composite 
Absolute Relative Absolute Relative Relative 

Attraction 21 (?3%) 18 (77%) 16 (79%) 16 (79%) 1 4  (82%) 15 (81%) 

Motivation 22 (72%) 15 (81%) 15 (81.8) 15 (81%) 1 4  (82%) 15 (81%) 

A t t r  & bt 18 (77%) 15 (81%) 13 (83%) 17 (78%) 12 (85%) 14 (82%) 

Geographic distance from center 
(78 t o t a l  predictions) 

None Geographic Lexical Comps i t e  
Absolute Relative Absolute Reletive Relative 

Motivation 14  (82%) 13 (83%) 10 (87%) 1 4  (82%) 11 (86%) 10 (87%) 

A t t r  & M o t  11 (86%) 15 (81%) 11 (86%) 15 (81%) 10 (87%) 11 (86%) 

Lexical distance from center 
(78 t o t a l  predictions) 

None Geographic Lexical Comps i t e  
Absolute Relative Absolute Relative Relative 

Attraction 14 (82%) 18 (77%) 12 (85%) 15 (81%) 11 (86%) 12 (85%) 

Motivation 15 (81%) 13 (83%) 10 (87%) 13 (83%) 8 (90%) 10 (87%) 

A t t r  & M o t  11 (86%) 1 4  (52%) 8 (90%) 13 (83%) 9 (88%) 8 (90%) 
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