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CHAPTER 1 :  PRELIMINARY APPROACH 

IDENT IFYING POSS IBLE SOUND CORRESPONDENCES 

Cons ider the fo l lowing 
Aus t rone s i an language s : 

Eng l i sh :  Tit i a : 

eye mat a  
s e a  t a s i  
fathe r tama 
mother mama 
tongue mimi 
she l l fish s i s i  
bad s a t i  
t o  stand t i  
t o  come ma 
with m i  
not sa 

word l i st  from two 

Se se : 

nas 
sah 
san 
nan 
nen 
heh 
has 
se 
na 
ne 
ha 

l i t t le-known 

The T i t i a  and Sese word s for "eye" ( "mata" and "nas" ) might be 
re l ated , and they might not . If they are, i t  wou ld seem l ike ly that 
T i t i a  "a" would corres pond to Se se "a" , Ti t ia "m" to Sese "n" , and 
T i t i a  " t "  to Sese " s " . But T i t i a  "mata" and Sese "nas" could j u s t  as 
we l l  be re f lexes o f, amongs t  many other pos s ib i l i t ie s, some proto form 
*amtas , e . g . : 

Stress  pl acement 
Los s  of pre tonic vowe l 
Cluster breakup 
Los s  of final consonan t s  
N a s a l  as s im i l at ion 
C l uster  reduc t ion 

Ti t ia: 

a ' mtas 
mtas 
matas  
mata 

Sese: 

a ' mtas  
mtas  

mnas 
nas 

If such a deve lopment is indeed true , Ti t ia "a" woul d  corre spond to 
Sese "a", and T i t i a  " t "  to Se s e  "n" , whereas no ev idence o f  
correspondence s  between T i t i a  "m" and Se se , and Sese " s" and Ti t i a , 
would have surv ived . 

Given a pa i r  o f  words suspec ted to be rel ated such a s  Tit i a  "mat a" 
and Sese "nas ", and in the absence of any other in forma t i on, one can 
then on ly state that any one of the component s o f  "mata" could 
pos s ib l y, even if very improbab l y ,  corre spond to any one of the 
c omponents of  "na s" . 

Guy, J.B.M. Glottochronology without cognate recognition. 
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The evidence for pos s ib l e  sound corre spondences  between T i t i a  and 
Sese prov ided by the pa i r  "mata", "na s " , c an be quant i fied in a 5x5 
t ab le ( only  five d i f ferent phoneme s happen to occur In each o f  the 
short l i s t s  given in th i s  exampl e ) : 

Sese 

a e n h s 

a 2 o 2 o 2 
!---------!---------!--------- --------- ---------! 

T i o o o o o 
i !---------!---------!--------- --------- ---------! 
t 
i 
a 

m 

s 

t 

1 o 1 
!---------!---------!---------

o o o 

o 1 
--------- ---------! 

o 0 ! 
!---------!---------!---------!--------- ---------! 

1 o 1 o 1 

Each ce l l  o f  the tab l e  shows the number o f  t imes a g iven pos s ib le 
s ound corre s pondence was encountered when compar ing the f i r s t  word 
pair ( "mata" and "na s " ) .  Thus for ins t anc e , the number " 2 "  at the 
intersect ion of row "a" and column " a" means tha t  evidence of a 
po s s ib l e  correspondenc e between T i t i a  " a" and Se se " a" was encountered 
twice ( the first "a" of  Ti t i a  "mata" against the " a" o f  Sese "na s "  
hav ing provided the first  c a s e  o f  such a pos s ib l e  corres pondence and 
i t s  second " a", aga in with the lone " a" of Se se "nas", the second 
c a se ) . 

Likewise, the evidence for po s s ib l e  sound corres pondences found 
when compar ing the second word pai r  ( " sea", T i t i a  " t as i", Se se " sah" ) ,  
i s  shown i n  the tab le :  

Sese 

a e n h s 

a 1 o o 1 1 
!---------!--------- --------- --------- ---------! 

T i 1 o o 1 1 
i !---------!--------- --------- --------- ---------! 
t m o o o o o 
i !---------!--------- --------- --------- ---------! 
a s! 1 0 ! 0 1 1 

t 
!---------!---------!---------!--------- ---------! 

1 o '! 0 1 1 
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The total evidenc e provided by the first  two items o f  the list  i s  
thus : 

Sese 

a e n h s 

a! 3 0 2 1 ! 3 
! ---------! ---------! ---------! ---------! ---------! 

T i 1 o o 1 1 
i ! ---------! ---------! ---------! ---------! ---------! 
t m 1 0 ! 1 0 1 ! 
i ! ---------! ---------! ---------! ---------! ---------! 
a s! 1 o o 1 1 

! ---------! --------- I ---------! ---------! ---------! 
t 2 0 I I ! 2 1 

, ------------------------------------------------- , 

and that prov ided by all 1 1  i t ems o f  the lis t :  

T 
i 
t 
i 
a 

Sese 

a e n h s 

a 1 1 0  o 9 3 6 
! --------- ---------! ---------! ---------! ---------! 

i 2 6 ! 5 6 3 
! --------- ---------! ---------! ---------! ---------! 

m! 5 3 ! 1 2  0 2 
1--------- ---------! ---------! ---------! ---------! 

s! 3 2 o 7 2 
! --------- ---------! ---------! ---------! ---------! 

t 4 1 2 2 5 
, ------------------------------------------------- , 

Tot al : 24 + 1 2  + 28 + 1 8  + 1 8  

FROM POSS IBLE TO PROBABLE SOUND CORRESPONDENCES 

Total: 

28  

2 2  

2 2  

1 4  

1 4  

1 00 

Con s ider the first  row o f  th i s  las t  table : Ti t i a  "a" i s  involved in 
28% o f  all the pos s ible sound correspondence s  with Sese . I f  T i t i a  and 
Sese were unrelated , i t  should be reasonable to expe c t  T i t i a  "a" to 
show no spec ial a f finity  with any par t ic ular Sese phoneme , so that the 
cell at the inter sec t ion of row "a" and column "a" , wh ich g ives the 
number of cases  of pos s ible corre spondence s  between T i t i a  "a" and Sese 
"a" , should ac count for just about 28% o f  column " a" . In reali t y ,  i t  
account s for about 4 2 %  ( 1 0 out o f  24 ) o f  all the ob served c a s e s  o f  a 
poss ible corre s pondence between Sese "a" and Ti t i a .  
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The same reason ing app l ied to the rema 1n1ng 24 pos s ib l e  sound 
corre s pondence s  between T i t i a  and Sese is summar i zed in the t ab le 
below ,  where each ce l l  contains two percentages: on the l e ft s ide the 
proport ion ac tual ly ob served , and on the r ight s ide the proport ion 
wh ich would be expec ted if Tit i a  and Sese were unre l ated . 

Sese 

a e n h s 

a 42% 28%! 0% 28%! 32% 28% 1 7% 28% 33%  2 8%! 
---------! ---------! --------- --------- ---------! 

T i 8% 22%  50% 22%! 1 8% 22%  33% 22% 1 7% 22%! 
i --------- ---------! --------- --------- ---------! 
t m 2 1 %  22% 25% 22%! 43% 22%  0% 22% 1 1 %  22%! 
i --------- ---------! --------- --------- --------- ! 
a s 1 2% 14% 1 7% 14%! 0% 14% 39% 1 4%! 1 1 %  14%! 

--------- ---------! --------- ---------! ---------! 
t . 1 7% 14% 8% 14%! 7 %  14% 1 1 %  14%! 28% 1 4%! 

, ------------------------------------------------- , 

The ce l l s where the d i s c re panc ies between ob served and 
proport ions are greatest  are ( not 1n order ) :  

Tit i a : Sese : ob served expec ted 
a a 42% 28% 
i e 50% 22%  
m n 43% 22% 
s h 39% 14% 
t s 28% 14% 

expe c t ed 

wh ich happens to g ive prec i s e l y  the sub s t itut ion code which was used 
t o  generate the Sese words from the invented T i t i a  g l o s se s . 

AUTOMATIC RECOGNITION OF SOUND CORRESPONDENCES: PRACTICE VS . THEORY 

One could hard l y  expect  such idea l  s i tuat ions ever to arise where , 
a s  in the fabr icated T i t i a  and Sese example , cognat ion i s  
sound changes have somehow resul ted i n  s t r i c t  
corre s pond enc e s . The method just  out l ined mus t  there fore 
actual word l i s t s .  

per fe c t  and 
one-to-one 

be t e s ted on 

SELECTING REAL WORDLISTS 

Two New Heb r ides word l i s t s  ( Hiw and Toga ) ,  taken from Tryon 1 9 7 6 , 
were se lected in a first  test . 



5 

The manner in wh ich the se li s t s  are g iven make s the ir inputt ing 
into a computer file an easy task , and I had long suffered from an 
ext reme curios i t y  about what an accurate c la s s i f i c at ion of the 
languages o f  the New Hebrides might reveal o f  the ir preh i s tory . But 
apart from th i s , the re was no re ason for th i s  part icular cho ice other 
than that Hiw and Toga happened to be the first  two o f  the 1 78 li s t s  
available . 

In fac t ,  be t ter li s t s  could d e f ini tely have been selec ted . From 
fieldwork in 1 9 74 I knew tha t  Hiw had a richer than usual vowel sys tem 
( probably nine vowels , pos s ibly even more ) wh ich was not re flected 
the se li s t s . Toga might have an equally complex phonology . 

The li s t s  are furthermore no t phonemic ized , and i t  might have been 
pre ferable to select  lis t s  elic i ted by myself ( such as Vunapu , 
Tolomako , Ror i a , etc . )  the origi nals of wh ich were , unlike the ir 
published ver s ions , phonemic i zed . 

On the cred i t  s ide of th i s  choice , should the me thod prove i t s elf 
on somewhat inac curate wordli s t s , i t  could onl y  per form bet ter on 
fully reliable data ; whereas a me thod requir ing near pe r fec t accuracy 
in the data to wh ich it is to be applied would be o f  li t t le prac t ical 
value, as comparat ive lingui s t s  have all too o ften nothing but  very 
defic ient wordli s t s  to work on . 

ENCODING THE WORDLISTS 

The Hiw and Toga li s t s  were input into a computer file ( see [ 1 )  as 
they appear 1n Tryon 1 9 7 6, with some spelling adaptat ions made 
neces sary by the lac k  of phone t ic symbols in the ASC I I  charac ter set  
used  by the DEC-KL I O . Mos t ly , the s ame keys were used wh ich on an 
I . B . M .  Sele c t r ic typewr iter equipped with a Camwil phone t i c  ball would 
have typed the required symbol , so that schwa for ins t ance c ame out on 
the terminal screen as "7" . No attempt wa s made at remov ing the 
pre fi xed art ic le s  or pos s e s s ive suff ixes pre s ent in the li s t s . 

PROCESS ING THE WORDLI STS 

A c omputer program was wr i t ten , wh ich read the Hiw and Toga 
wordlis t s , produced a t able of the pos s ible sound corre s pondence s  
encountered ( [ 2 ) , c alculated for each cell the probab ility that the 
d iscre pancy between ob servat ion and expe c t at ion was too large to be 
a t t r ibuted to chance alone , and gave a li s t  of the first  40 mos t  
likely sound corre spondences  i n  order o f  decreas ing likelihood ( [ 3 ) . 

The way in which the probab ilit i e s  were c alculated ( us ing the 
normal d i s t r ibut ion as an approx imat ion to the b inomi al 
d i s t r ibut ion ) was chosen more for i t s  s implic i t y  and speed than 
for i t s  accurac y ,  and would hardly meet with the approval of a 
s t a t i s t ic i an ,  as , for' cells with low expec tat ions or cells in 
near-empt y  rows or columns , the formula used gro s s ly 
undere s t imates the probab ili t y  o f  the d i f ference be tween 
observat ions and expe c t at ions be ing due to chance alone . For 
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c lear expl anat ions and examples o f  the not ions and mathema t i c a l  
formul ae invo lved , see Spiegel 1 97 2 : 1 2 2 - 1 24 ,  1 3 3- 1 34 . 

RESULTS OBTAINED AND DISCUSS ION 

The first  nineteen sound corres pondences pinpo inted by the method 
were right beyond any doub t . Espec i a l ly encourag ing was the fac t tha t  
the corre s pondence between the Hiw velar fr icat ive ( denoted i n  the 
c omputer f i l e  by "G" ) and Toga "r" had been recogni zed , even though 
the Hiw velar fricat ive a l so corre s pond s to a velar fr icat ive in Toga . 
The 1 8th and 1 9 th corre spond enc es in the l i s t  - e : 3  and 7 : )  - are a l so 
right , the charac ters "3" , "7" , and " ) "  repre sent ing 00, a, and ce 
respe c t ive l y . Three other sound corre s pondences l i sted are worth 
c omment ing upon , al though they appear at first  as certainly wrong . 
They are : 

( th i rd col umn , second row) 
( th ird co lumn , third row )  
( fourth co l umn , thi rd last  row) 

Hiw Toga 
n 
e 
n 

00 
n 
i 

One would objec t  here that a vowe l c an hard l y  be expec ted to 
corre s pond to a consonant , and that the s e  three corres pondenc e s  are 
nons ense . But i t  mus t  be remembered that the me thod fo l lowed compared , 
not symbo l s  in corres pond ing po s i t ions , but each symbol o f  a word with 
a l l  tho se o f  the other . Thus if in language X back vowe l s  became 
fronted near dent a l s , but no t in language Y ,  the method would be 
l ike l y  to find corre s pondences between the front vowel s  o f  X and the 
den t a l s of Y .  Whether the three corre s pondence s  above do in fact 
r e f l e c t  such a case in Hiw and Toga is besides the po int here , made 
merely  to sugges t  that the anal y s i s  of such tab l e s  of pos s ib le sound 
corre s pondence s  might prov ide c l ue s  wh ich would norma l l y  be ove r looked 
even by a tra ined comparat ive l ingu i s t . 

PROSPECTS OF THE METHOD 

Bear ing in mind that the se re sul t s  were obt ained on phono log i c a l l y  
inaccurate word l i s t s , that the method used requires no phone t i c  
in format ion wha t soever ( whether d i s t inc t ive feature s ,  point o r  manner 
o f  art ic u l at ion , etc.)  about the symbo l s  used in the tran s l i terat ion 
of the word l is t s , the automat ic recogn1 t10n of probab le sound 
corre s pondenc e s  between re l ated l anguages suddenl y  appeared a much 
l e s s  remote po s s ib i l it y  than it could have been hoped . 
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FURTHER TESTS 

The produc t ion of the tab le of pos s ib l e  sound correspondenc e s  and 
of the l i s t  of most  l ike l y  sound corre s pondence s  between Hiw and Toga 
having taken only a few second s o f  computer t ime , there was no val id 
reason not to submit it to furthe r test ing . 

SECOND TEST : HIW VS . SAKAO 

Hiw and Toga are fa i r l y  c lose l y  rel ated ( the computer-produced 
t ab l e s  in Tryon 1 9 7 6  g ive them as shar ing 6 8 . 5% cognate s ) ,  and the 
next log ical  step was there fore to select  a more d i s t ant l y  re l a ted 
l anguage . Sakao ( NE Espiritu Santo ) ,  g iven as shar ing 2 3 . 8% c ognates  
with Hiw , and the d i achronic phono logy o f  which i s  known 1n  d e t a i l  
( Guy 197 8 ) , seemed a l ike l y  cho ic e . 

The Sakao l is t  was input in the same manner as Hiw and Toga , that 
i s , without making any attempt at remov ing the a f f ixes present in 
the l i s t s .  

The re sul t s  ob t a ined were inc red ibly bad ( [ 4 ]  and [ 5 ] ) . With 
h ind s i ght , i t  seems that they could not have been otherwi se . Whereas 
Hiw i s  no t a par t ic u l ar l y  phonologic a l l y conservat ive l anguage , Sakao 
is downr i ght aberrant . Fur thermore , Hiw and Toga are g iven as shar ing 
6 8 . 5% cognates  out o f  24 1 i tems compared , but Hiw and Sakao onl y  23 . 8% 
out o f  239 . The te s t  to wh ich the method had been put here was 
there fore no less  than find ing sound corre spondence s  be tween two 
wide l y  phonologic a l ly d i s s im i l ar languages , one o f  them inacc ura t e l y  
recorded , o n  the so le evidence o f  about 5 7  pai r s  o f  re l ated words 
scattered amongst 1 8 2  unre l ated pa i r s , without any c l ue as to wh ich 
pa irs  were ac tua l ly re l ated , nor as to the sys tem of t rans c r i pt ion 
wh ich had been used . 

THIRD AND FOURTH TESTS : HIW , TOLOMAKO , AND SAKAO 

Tolomako , a phonologic a l ly conservat ive l anguage o f  NW Espiritu  
Santo , was  selec ted for compar ison with Hiw and Sakao in  two final 
test s . The fear o f  a repe t i t ion of the fai lure o f  the Hiw-Sakao 
exper iment made me input the To lomako l is t  phonemic i zed and s t r i pped 
of a f f ixes . 

Tab l e s  [ 6 ]  and [ 7 ] , and [ 8 ]  and [ 9 ]  show the resul t s  ob t a ined 
compar ing Hiw with To lomako , and To lomako with Sakao . The sound 
correspondenc e s  between To lomako and Sakao ( [ 9 ] ) are predic ted with 
much bet ter acc uracy than between Hiw and To lomako ( [ 7 ] ) .  Th i s  i s  not 
surpr i s ing : To lomako i s  more c losely  re l ated to Sakao , on the ev idenc e 
not onl y  o f  stra ight cognate counts  ( 2 9 . 8% cognates  wi th Hiw and 40 . 8% 
with Sakao ) , but a l so o f  more re f ined method s ( Guy 1 9 8 1 ) .  
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FROM SOUND CORRESPONDENCE TO COGNATE RECOGNITION 

METHOD 

Taking for ins t ance the Hiw and Sakao word l i s t s, one could, us ing 
s ome appropriate mathema t i c a l  formul a, c a l cu l ate some probab i l i t y  o f  
cognat ion for each word pa ir from the i r  component phoneme s and from 
the l is t  o f  most  l ike ly sound corre s pondence s  al ready ob t a ined . The 
items least  l ike l y  to be cognate would then be temporar i l y  removed 
from the l i s t s, a new tab le of po s s ib l e  sound corre spondences and a 
l is t  of mos t  l ike l y  sound corre spondenc e s  would be computed from the 
shortened l is t ; from the se, probab i l it ie s  of  cognat ion would be 
c a l c u l ated afresh for the or i g inal, complete word l is t s ; the least  
l ike ly cognates pa irs  would aga in be  temporar i l y  d iscarded, and the 
proc e s s  re peated unt i l  the very s ame items were found to be d i sc arded 
on two suc c e s s ive iterat ions . 

PRACTICABILITY : THE NEED FOR A DIFFERENT APPROACH 

Even though such a me thod might eventual ly prove to ident i fy 
cognates  with tolerab l e  ac curacy, there are a number o f  reasons for 
bel ieving tha t  it would consume such large amount s  of computer t ime as 
to be ut t e r ly unprac t ic ab l e  for c l a s s i fy ing languages on the evidence 
o f  iden t i fied cognate pai r s . 

Trad i t ional  lexico stat i s t ic a l  method s suffer from an extreme 
sens i t iv ity to unequal vocabul ary retent ion rate s, and even i f  
vocabu lary retent ion rates were constant, wh ich they have long been 
shown no t to be ( Be r g s l and & Vogt 1962 ), the exceed ingl y  sma l l  s i ze o f  
s ample word l is t s, usua l l y  repre sent ing a t  b e s t  2% o f  the act ive 
voc abu l ary of the l anguage sampl ed, would ensure tha t  the phylogene t i c  
c l as s i ficat ions they y i e l d  would remain too unre l iab le to be o f  any 
prac t i c a l  use ( Guy 1 98 0 ) .  

Me thod s des igned t o  cope with var iab l e  
1 980 : 1 1 f f, Guy 1 98 1 )  are val id l y  appl ied onl y  
l anguages and dialec t s . 

retent ion 
to l arge 

rates 
numbers 

( Guy 
o f  

The computat ion of  a tab l e  o f  pos s ib l e, and o f  a l i s t  o f  mos t  
l ike l y, sound corre s pondence s  between two l anguage s  represented by a 
250-i tem word l i st  takes about two second s of computer t ime on a DEC­
KL 1 0 .  Th i s  operat ion has to be carr ied out for each l is t  pa ir, and 
would the re fore re qu i re about 40 minute s  of computer t ime for 50 
l i s t s, a s i zab l e  demand on computer resources, but by no means 
unth inkab le . However, for each of  the 1 1 2 5  l i s t  pa irs  to be cons idered 
in at tempt ing to c l a s s i fy jus t 5 0  languages, 250 word pai r s  would then 
have to be compared for pos s ib l e  cognat ion, with al lowanc es made for 
sound loss, metathe s i s, the pos s ib l e  presence of irrel evant af fixes, 
e t c . Th i s  const itutes a much more complex task than the con s t ruc t ion 
o f  a t ab l e  of pos s ib l e  sound corre spondenc e s  and the produc t ion of a 
l is t  o f  most  l ike l y  corre s pondenc e s, and it i s  d i fficult  to see i t  
t aking l e s s  than an hour of  computer t ime ( from an ear ly attempt o f  
mine a t  dev is ing such an algori thm i t  seems that four hour s would b e  a 
more ac curate lower est imate ) .  
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Furthermore, there is no te l l ing how many iterat ions would be 
needed for any two word l i s t s  to see the ir putat ive inventory of shared 
cognates rema in unchanged from the prev ious iterat ion . Even if a 
st ab le res u l t  were reached only after two iterat ions, a mos t  
unreasonab le expec t a t ion , the process ing o f  5 0  l is t s  o f  2 5 0  i t ems 
could by no stretch of  the imag inat ion take l e s s  than about three and 
a ha l f  hours o f  computer t ime, and would be more l ike l y  to take at the 
very least 10 hour s . Two hund red l i s t s  would take 16 t imes a s  long, 
lead ing into qui te unaccept ab le figures. 



CHAPTER 2 :  LANGUAGE CLASS IF ICATION WITHOUT COGNATE RECOGNITION 

GENERAL PRINC IPLES 

Cons ider the proc edure fo l lowed in iden t i fying most l ike l y  sound 
corre spondenc e s . Those ce l l s  o f  the tab l e  of pos s ib l e  s ound 
corre s pondenc e s  which showed a sus pic iou s l y  higher proport ion o f  
observat ions than should have been expec ted i f  the two l anguage s under 
s c rut iny had been unre l ated , were o ften found to betray ac tual sound 
corre s pondence s  between these language s .  Therefore , the more such 
c e l l s ,  and the l ar ger the d i screpanc i e s  between the ob served and 
expec ted values in each ce l l ,  the more c lo s e l y  re lated the l anguages 
shou ld prove to be . Perhaps then , some measure of l anguage s im i l ar it y  
c o u l d  b e  d irec t ly extracted from t ab le s  o f  pos s ib l e  sound 
correspondenc e s  and used , instead of proport ions of shared cognate s ,  
to produce phylogene t i c  c l as s i ficat ions . 

SEARCHING FOR A DIRECT MEASURE OF LANGUAGE RELATEDNESS 

THE X2 STATISTIC 

An obv ious answer is prov ided by s t a t i s t i c a l  theory :  

A measure o f  the d i s c repanc y exi s t ing between 
expec ted fre quenc ies is suppl ied by the s t a t i s t i c  
square ) g iven b y  

ob served and 
X2 ( read chi-

{= ( o
j

-e
j) 2 

j=l ej 
( 1 )  

( Spiege l 1 9 7 2 : 20 1 ) 

where 01 s tand s for the number o f  cases  ob served and el that expected 
in the first  ce l l ,  O2 and e2 in the second cel l ,  etc . 

From the val ue o f  X2 thus obt a ined , one c an then c a l c u l ate the 
probab i l i t y  tha t  the d i screpanc ies found in the tab l e  are due to 
chance alone , i . e .  tha t  the two languages represented are not rea l l y  
re lated , but onl y  appear to be s o  through sheer coinc idenc e . 

A c omparat ive l ingui st , however , has no interes t  in learning the 
chances of two l anguages be ing re lated or not : he normal l y  a l ready 
suspec t s  them to be re l ated , and in compar ing them for cognates i s  
primar i l y  concerned in measur ing the ir degree o f  re l atedne s s . 
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But, perhaps again, there ex i s t s  some re l a t ionsh ip be tween X2 

c omputed from the sound-corre s pondence t ab le o f  two languages and the 
proport ion of cognates  they share . 

X2 AS FUNCTION OF THE PROPORTION OF SHARED COGNATES 

THEORETICAL EVIDENCE 

Observed Frequenc ies and Propor t ions of Cognates  

Imag ine that a 200-i tem word l i st  from T i t i a  and Sese  happened to 
show exac t l y  50% cognate s .  We spl i t  th i s  200-i tem l i s t  into two 1 00-
i tem l i s t s  such that the first  l i s t  contains a l l  those items wh ich are 
cognate . A t ab l e  of po s s i b l e  sound corre spondenc e s  is then produced 
for each par t i a l  1 00- i t em sub l ist  and for the complete l i s t . Take a 
c e l l  o f  the whole-l i s t ,  50% cognate tab l e, and c a l l  i t s  ob se rved 
frequenc y 00.5 and i t s  expec ted frequenc y eO .5; c a l l  01 and e1 the 
observed and expected frequenc ies of the corre s pond ing ce l l  of the 
t ab l e  produced from the a l l -cognate sub l i s t  and 00 and eO those of the 
corre s pond ing ce l l  in the t ab le produc ed from the cognate l e s s  sub l is t . 

The very method o f  produc ing a 
corre s pondence s  ensures that : 

t ab le 

o i + 00 

o f  pos s ib l e  sound 

( 2 ) 

Imagine now that Tit i a  and Sese had shared 7 5 %  c ognate s .  It would 
have been pos s ib l e  to subd ivide the 200-i tem l is t  into four sub l i s t s  
one o f  which would  have conta ined onl y  non-cognates, the other three 
conta1n 1ng a l l  the cognate pa irs . And again, the ob served fre quency 
00.75 o f  any g iven ce l l  o f  the fu l l  tab le would have been equal to the 
sum of the frequenc ies of the corre spond ing ce l l s  of the t ab l e s  
produced from the four sub l i s t s : 

00.75 = o i + 0'1 + o i " + 00" ( 3 )  

Even i f  they had shared 1 00% c ognat e s, the ful l l i s t  could have 
been d iv ided into four sub l i s t s  so tha t  thi s  t ime : 

01 = o i + 0'1 + o i " + 0'1" ( 4 )  

Provided tha t  the freqenc i e s  ob served are l arge, i . e .  that the 
word l i st  used i s  long enough, and tha t  the items const i tut ing each 
sub l i s t  have no t been perver s e l y  selec ted, the ob served frequenc i e s  o f  
the ce l l s  o f  the a l l -cognate sub t ab le s  c a n  be expe c ted t o  b e  i n  
proport ion with each other . Thus, i n  formul ae ( 3 )  and ( 4 )  above, 0', 
0", 0''', and 0"", hav ing been computed from 50-item sub l i s t s, c an be 
expec ted to be about equa l . From wh ich i t  fo l lows that, approx imate l y :  

( 5 ) 
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whe re 0c denotes  the ob served frequency o f  a ce l l  o f  a tab l e  o f  
pos s ib l e  sound corre spondences between two l i s t s  wh ich share a 
proport ion of cognates  C, 01 the fre quency wh ich would have been 
obse rved in that ce l l  if these l i s t s  had shared 1 00% cognates, and 00 
i f  they had shared none . 

As s i gning items to a sub l i s t  on the bas i s  o f  the length o f  the 
nat ive glosses, or of  the presence in them of  unusua l l y  many (or 
few) sound s with a g iven po int of ar t iculat ion, would cons t i tute 
ins t ances o f  perverse se l e c t ion o f  sub l i s t s .  However, unl e s s  the 
phonotac t i c s  and semant i c s  of  the l anguages c ompared are so 
interwoven that such perverse d i s t r ibut ion patterns c anno t be 
avoided (and I doub t that such cases  are pos s ible  in theory, l e t  
a lone i n  prac t i c e ) ,  it is always pos s ib l e  to spl i t  the original 
l i s t  in a non-perverse manner, so tha t  formul a  ( 5 ) holds true, 
the approx imat ion becoming better as the s i ze of  the sample l i s t  
inc rease s .  

Expected Frequenc ies and Proport ions o f  Cognates  

The expec ted fre quency o f  a g iven ce l l  i s  ob ta ined by  mul t i pl ying 
the sum o f  the ob servat ion s  in the row of the ce l l  by the sum o f  the 
ob servat ions in the column of the ce l l  and dividing th i s  produc t by 
the grand sum o f  the ob servat ions in the tab le . 

As sume tha t  l i s t s  e l ic ited from any two g iven l anguage s  X and Y 
cont a in no loanwords, so that a g iven i tem not cognate in X and Y i s  
nec e s sa r i l y  an innovat ion, perhaps o f  X ,  perhaps o f  Y ,  perhaps o f  
both . Then, from wha t  i s  known o f  human l anguages, the s ame 
phono t ac t ic s and the same re l a t ive phoneme frequenc ies can be expec ted 
to app l y  in any set o f  words from, say, X ,  whe ther the se words have 
cognates  in Y or not . There fore, if the whole word l i st  is d iv ided into 
two sub l i s t s, one conta 1n1ng only cognate pai r s, the other non­
cognates pairs, word length, phoneme d i s t r ibut ion, and re l a t ive 
phoneme frequenc i e s  ob ta ined from each sub l i s t  c an be expected to be 
near l y  ident i c a l . Thus , in a tab l e  o f  pos s ib l e  sound corr e s pondenc e s  
computed from 200 unre l ated word pa i r s  selec ted from the vocabulary o f  
t wo re l ated l anguages, the sum o f  the rows, the sums o f  the columns, 
and the grand sum of  the freque�c ies in the t ab l e  can be expected to 
be approxima te l y  equa l to those found in a tab le computed from 200 
cognate pa i r s  from the same language s .  From wh ich i t  fol lows that 
expec ted fre quenc i e s  are inde pendent of  the amount of  cognat e s .  

E f fec t s  o f  Loanwords 

If the l is t s  contain loanwords, i t  i s  quite pos s ib l e  that the se 
loanword s  wi l l  somehow re flect  the phonotac t ic s  and re l a t ive phoneme 
fre quenc ies o f  the l anguage of orig in, and expec ted frequenc ies wi l l  
not be s t r ic t l y  independent from cogna t ion (or apparent cognat ion ) . 
However, i f  loanwords const itute a minor i t y  o f  non-cognate forms, then 
the ir numbers wi l l  d is tort the nat ive phoneme frequenc i e s  onl y  to a 
minor extent, and the formul a  for the computat ion o f  expected 
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frequenc ie s wi l l  st i l l  hol d  true , even i f  onl y  a pproximate l y  so . 

Conc lus ion 

The X2 s t a t i s t ic for a tab l e  o f  pos s ib l e  sound corre s pondence s  
between two word l i s t s  shar ing a proport ion o f  cognates  C i s  there fore 
approx imated by: 

( COl + ( I-C)  00 - e ) 2 
I-------e ( 6 )  

Expre s s ion ( Co1+( 1 -C ) 00-e ) 2 , f i r s t  expanded into a po l ynomia l  and 
then fac torized , become s : 

Expre s s ion ( 6 )  i s  there fore equival ent to : 

and hence to : 

C2 ( 01 -00) 2 2C ( 00-e ) ( ol -00) ( 00-e ) 2 

I ---- - I + I --
e e e 

( 7 )  

( 8 )  

( 9 )  

Remember tha t  00 denotes  the ob served frequency o f  a ce l l  when the 
two l is t s  compared share no cognates  at al l ,  in wh ich case  phoneme 
corre s pondenc e s  can be expec ted to be random , and there fore the 
numbers ob served in the c e l l s  tend to be very c lose and even somet ime s 
equal to those expec ted . 

Cons ider then the second term o f  expr e s s ion ( 9 ) : 

( 0 )  

The d i f ference between ob served and expec ted fre quenc ies , oo-e , 
wi l l  be somet imes negat ive , some t ime s po s i t ive , and somet imes zero . 
Expr e s s ion ( 1 0 )  i s  then a sum o f  terms somet imes negat ive , some t imes 
po s i t ive , mos t l y  qui t e  sma l l : i t s  actual value c an be negat ive or 
po s i t ive , but , phoneme corre s pondenc e s  be ing random , for each negat ive 
term we c an expe c t  to find a pos i t ive term of approxima t e l y  equal 
ab solute val ue , so that the expec ted va l ue of ( 1 0 )  is zero . 

Note that to say tha t  the expec ted val ue o f  expre s s ion ( 1 0 )  i s  
zero does no t mean tha t  i t  wi l l  be zero i n  mo st  c a s e s  encountered 
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1n prac t ice (on the contrary , it i s  extreme l y  unl ike l y  to be 
zero! ) .  Imag ine yourse l f  be t t ing a do l l ar on tai l s  for 1 000 
tosses  of a coin at even odd s . Thi s  is a fa ir game , out of which 
you can expec t to make no pro f i t , and no loss : your expec ted pay­
o ff is zero . And yet , it would be very extraord inary indeed i f ,  
on the thousandth to s s , you were to break exac t l y  even . 

The th ird term o f  expre s s ion ( 9 ) , however , be ing a sum o f  square s ,  
i s  a sum o f  terms al l pos i t ive , and i t s  expec ted value i s  there fore 
a l so po s i t ive . 

The expected value o f  the X2 s t a t i s t i c  o f  a tab le o f  pos s ib l e  sound 
corre s pondences  between any two word l i s t s  with a proport ion of shared 
c ognates  C i s  there fore (a fter canc e l l ing the second term o f  
expre s s ion ( 9 ) , the expec ted value o f  wh ich i s  zero ) : 

wh ich is 

C2(0 -0 )2 1 0 
I e 

equival ent to : 

(01-00)2 
c2 I e 

(00-e)2 
+ I e ( 1 1 )  

+ I 
(00-e)2 

e ( 1 2 )  

The expe c ted value o f  the X2 s t a t i s t i c  o f  a tab le o f  pos s ib l e  sound 
corre s pondence s  is thus proport iona l to the square o f  the proport ion 
o f  shared cognates , plus a quant i t y  (the second term o f  the above 
expre s s ion ) inde pendent from the proport ion of shared cognates . Thi s  
quant i t y , 

( 1 3 )  

i s  the value that the X2 s t a t i s t i c  could have been expec ted to take i f  
the d i s c re panc ies between ob served and expec ted fre quenc ies in the 
tab l e  of po s s ib l e  sound corre s pondence s  had been due to chance a l one , 
i . e .  i f  the two word l i s t s  had shared no common vocabul ary . When the 
number of degrees of freedom (here the produc t (m- l ) (n- l )  where m and 
n denote the number of rows and columns in the tab l e )  is large 
(greater than 3 0 ) , th i s  value i s  approx imate l y  equal to the number o f  
degree s o f  freedom minus one hal f .  I n  l ingui s t i c  terms , the X2 
stat i s t ic o f  a tab l e  o f  pos s ible sound corre spondenc e s  be tween two 
cogna t e l e s s  word l i s t s  is thus , surpr i s ingl y  enough , a func t ion not o f  
the s i ze o f  the word l i s t , but mere l y  o f  the phonemic - or a l phabet ic -
inventory o f  the languages represented . 

The fac tor in the first  term o f  expre s s ion ( 1 2 ) , 

( 14 )  
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i s  the expec ted value o f  X2 , had the two l i s t s  compared happened to 
contain on l y  cognate pa i r s . I am un for t una t e l y  not mathemat i c a l l y  
c ompetent enough t o  comment upon the expec ted value o f  th i s  quan t i t y  
beyond saying tha t it  i s  d irec t l y  proport i onal t o  the grand sum o f  the 
c e l l  fre quenc ie s in the tab le ,  and that it appears to be some as ye t 
unknown func t ion o f  phono log ic a l  decay . 

PRACTICAL EVIDENCE ( MONTE CARLO METHOD ) 

Coming from a fe l low l ingui s t  rather than from a s t a t i s t ic ian , the 
lengthy demonstrat ion above is no t l ike l y  to sound much conv inc ing to 
readers . And r i ght l y  so , a s  I was not myse l f  sat i s fied unt i l  I 
ob ta ined some more tang ib l e  evidence o f  the re l at ionsh i p  between the 
X2 s t a t i s t ic and the proport ion of shared cognates . 

Me thod 

To ob tain such evidenc e , a compute r  program was used which , g iven a 
word l i s t  o f  some l anguage X ,  would produce word l i s t s  in a pseudo­
l anguage iden t i c a l  to X 1n i t s  phonemic inventory , phoneme 
fre quenc ies , and phonotac t ic s , but which would share varying amount s 
o f  cogna t e s  with the or i g ina l word l i s t . Thus , ori g inal l anguage and 
pseudo-language be ing phonolog i c a l l y  ident i c a l , a g l o s s  o f  the pseudo­
word l is t  would be cons idered cognate with the corre spond ing g l o s s  o f  
the ori g inal l is t  i f  both were ident i c a l . Then , each pseudo-l i s t  was 
matched against  the ori g inal l i st , a tab l e  o f  po s s ib l e  sound 
corre s pondence s  computed , and i t s  X2 value stored into ano ther 
computer file along wi th other re l evant sta t i s t i c s  ( proport ion o f  
shared cognates , tot a l  ob servat ions i n  the tab l e  o f  pos s ib l e  sound 
corre spondenc e s ,  degrees o f  freedom) . 

Prob lems Encountered : Minimum Expe c ted Frequenc ies  

Some non- t r iv ia l  prob lems arose when wr i t ing the program wh ich wa s 
to c a l culate X2 from tab l e s  o f  pos s ib l e  sound corre s pondenc e s : 

I f  the expected fre quency o f  a c e l l  doe s not exceed 5 ,  th i s  c e l l  
should b e  comb ined with one or more other c e l l s  unt i l  the above 
c ond i t ion is sat i s fied . 

[ • • •  J 

From a theore t i c a l  point o f  view i t  i s  legit imate to c omb i ne 
ce l l s  in any des i red manne r , prov ided tha t  one i s  not i n f l uenced 
by the ob served frequenc ie s .  In many appl icat ions , however , there 
are prac t i c a l  reasons for comb ining ne ighbour ing ce l l s  [ ... J. 

( Hoe l 1 9 7 1 : 229-230)  

When X2 i s  computed on  a rec t angul ar tab l e , i t  i s  not the o f fend ing 
ce l l s  which have to be comb ined with other s ,  but the who l e  rows or 
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c o l umns cont aining them . The l ast  remark in the quotat ion from Hoe l 
mus t there fore be re interpre ted : "In many app l ic a t ion s , there are 
prac t ic a l  reasons for combining ne ighbour ing rows (co l umns ) . " 

The reason why ne ighbour ing , rather than randomly cho sen , rows or 
c o l umns should be comb ined i s  that , in mos t  app l icat ion s , a t ab le wi l l  
have been drawn up in some orderly manner so that ne ighbour ing rows 
and columns wi l l  tend to contain the frequenc ies of not too d i s s imi l ar 
phenomena , thus re su l t ing in l ike be ing comb ined with l ike . 

In the case of a tab le o f  po s s ib l e  sound correspondenc e s , however , 
no such ordering seems po s s ib l e , for i t  c an be argued ab absurdo that 
if a sat i s fac tory order ing could be found , s ince i t  would nec e s sa r i l y  
b e  l inear , whereas speech sound s are ordered i n  a t  least  two 
d imens ions (point and manner of ar t ic u l a t ion ) , some l ike sound s would  
s t i l l  inev i t ab l y  be ke pt sever a l  rows or  co l umns apar t , and th i s  
order ing would thereby be unsat i s fac tory . I f  for ins tance suc c e s s ive 
rows or columns were a s s i gned the symbo l s  y ,  i ,  e ,  a ,  0, u ,  w ,  one 
could st i l l  argue tha t  front ing of "u" to "i" be ing such a common 
phenomenon , they should be a s s i gned to ne i ghbouring rows and columns . 
And further , what symbo l s  should be p l aced to the l e ft o f  "y" and the 
r ight of "w"? Pa l at a l s  and denta l s  seem to pre sent more a f fin i t y  to 
"y" , l ab ia l s  to "w" , thus perhaps : 

n d t s z Y 1 e a 0 u w v f p b m 

A seeming l y  sat i s fac tory arrangement , unt i l  one real izes that 
nas a l s  are po l e s  apar t , or tries  to fit  in ve l ar s . 

Re flec t ing on the reasons why ,  in prac t i c a l  app l icat ions , l ike 
ob servat ions shoul d  be comb ined with l ike ob servat ions made the random 
selec t ion o f  rows or columns an unappe a l ing al ternat ive . And so 
event ua l l y ,  rather than comb ining wi th others the rows and columns 
conta ining the o f fend ing ce l l s ,  the program wr i t ten s impl y  de l e ted 
them . 

Sec ond l y ,  the reason why no ce l l  should have an expected frequenc y 
o f  l e s s  than 5 ,  i s  tha t  the X2 d i s t r ibut ion used for est ima t ing 
whe ther ob served d i sc re panc ies are due to chance alone i s  only an 
approx imat ion of the exac t d i s t r ibut ion of the quan t i t y  

L ( 0  � e ) 2 
(1 5 )  

and that experience and theore t ic a l  invest igat ions have shown the 
approx imat ion to be usua l l y  s a t i s factory when the above cond i t ion (no 
expec ted fre quenc i e s  o f  l e s s  than 5 )  was met . However , in th i s  
part ic u l ar appl i c a t ion ,  what is sought i s  not a probab i l i t y  o f  
cognat ion o f  two l anguage s ,  but a measure o f  the i r  degree o f  
re l atedne s s , for whi ch purpose the knowledge o f  the d i s t r ibut ion o f  
the X2 s t a t i s t ic might eventual ly prove unnece s sary . There fore the 
program was made to c a l culate X2 val ue s  be fore and a fter delet ing the 
rows and co l umns contain ing c e l l s  wi th frequenc ies of l e s s  than 5 . 

Fina l l y ,  the de l e t ion o f  some rows and columns 
po s s i b l e  sound corres pondence s  reduc e s  the 
observat ions in the tab le , so tha t  ce l l s  with an 

from a 
total  
ear l ier 

t ab le o f  
number o f  

expected 
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frequenc y o f  5 or over be fore de let ion , may show after de l e t ion an 
expec ted fre quenc y o f  l e s s  than 5 ,  thus c a l l ing for the de l e t ion o f  
new columns and rows . Th i s  iterat ive proce s s  was judged too expens ive 
in computer t ime to be used in the program and , ins tead , a shortcut 
was used wh ich proved suc c e s s ful in e l imina t ing all  such near-empt y  
c e l l s  ( in c a l c ulat ions involv ing 820 t ab l e s , not a s ingle cel l with 
a fre quency of l e s s  than 5 fai led to be de leted ) . 

Re s u l t s  o f  the S imulat ions 

Two set o f  data ( [ 1 0 )  and [ 1 1 )  were produced us ing the method 
d iscussed above , each con s i s t ing o f  the resul t s  ob t a ined mat ch ing 200 
computer-generated word l i s t s  to the orig inal mod e l . The To lomako 
word l ist  was used as mode l  for the first  set , the Sakao l i st  for the 
second set . 

From each o f  the se two se t s  o f  data two graph s  were plotted , one 
showing the re l a t ionsh i p  between proport ions o f  shared cognates  and X 2 
value s  calcu l ated be fore ne ar-empt y rows and columns were removed from 
the tab l e s  of pos s ib l e  sound corre spondenc e s ,  the other one showing 
the same re l at ionship after the removal of near-empt y  rows and columns 
( [ 12 )  to [ 1 5 ) . 

The pat te rn exhibi ted by a l l  graph s  shows a strong corre l at ion 
be tween values of X 2 and proport ions of shared cognat e s . The l ine 
along which the pa ired ob servat ions c l us ter could betray a logari thmic 
func t ion ( y  = a Log x + b ) , an exponen t i a l  func t ion (y = a bX) , or a 
quadra t ic func t ion such a s  y = ax2+bx+c or y = ax 2+b . But mos t  
important l y ,  the curves a l l  meet the a x i s  o f  the Y-coordinates  a t  
point s c lo s e l y  corre spond ing t o  the numbe r  o f  degrees o f  freedom o f  
the tab l e s  o f  po s s ib l e  sound corre spondences , i . e. when proport ions o f  
cognates  are very low o r  nil , the X2 stat i s t ic become s c l o se t o  the 
number of degrees of freedom of the tab l e s . Th i s  is prec i s e l y  wha t  the 
theory had predic ted . 

EIGHT MEASUREMENTS OF LANGUAGE RELATEDNESS 

Hav ing shown beyond rea sonab l e  doub t that the X2 stat i s t ic of  a 
t ab l e  o f  pos s ib l e  sound correspondenc e s  between two l anguages i s  an 
approx imate func t ion o f  aNC 2-b ,  where N i s  the grand sum o f  the 
frequenc ies in the tab l e , C the proport ion o f  common voc abul ar y , b the 
number of degre e s  o f  freedom minus one hal f ,  and a an unknown quan t i t y  
probab l y  depend ing o n  the conjugated phono t ac t ic s  and degree o f  
phono logical  decay o f  the languages compared , i t  seems that ( X2-b ) /N ,  
be ing an approx imat ion o f  aC 2 , might prov ide some use ful measurement 
o f  l anguage s imi l ar i t y . 

The fac t  that b i s  usua l l y  quite sma l l  compared to aNC 2 sugge s t s  
that the s impler expre s s ion X2/N might b e  s o  c l o se t o  ( X2-b ) /N a s  to 
prov ide an equal ly use fu l  measuremen t .  

Furthermore , as pointed out above , the pur po se to wh ich the X2 
stat i s t ic i s  being put to use here might not nec e s s i tate the weed ing 
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out o f  those rows and columns conta ining ce l l s  with expe c ted 
fre quenc ies of less  than 5 .  Two set s of mea surement s should there fore 
be ob t a ined in a pre l iminary implementat ion o f  the propo sed method : 
one computed be fore "weed ing" , and one after . 

Fina l l y ,  s ince the lengthiest  par t  o f  the nece s s ary c omputat ions i s  
the con s t ruc t ion o f  the tab l e s  o f  po s s i b l e  sound correspondenc e s , the 
"weed ing" procedure and the calculat ion o f  X2 i t se l f ,  from wh ich the se 
measurement s are then der ived in a neg l ig ib l e  amount of compute r  t ime , 
as a contro l , two add i t ional measurements  were used , one being X2 
unmod i fied , the other X2-b . 

SEEKING METHODS COMPATIBLE WITH THE NATURE OF THE MEASUREMENTS 

INADEQUACY OF CLASS IC LEXICOSTATI STICAL METHODS 

The measuremen t s  de f ined above , the least  he terogeneous o f  which i s  
a n  approx imat ion o f  the product o f  the square o f  the proport ion o f  
common voc abu l ar y  b y  some unknown func t ion o f  phonological  decay , very 
obvious ly c anno t be submi tted to c l a s s ic lexico s t a t i s t i c a l  techni ques 
to yield meaningful re sul t s , as the se techn iques are based on the 
c a l c u l at ion of e s t imated t ime depth s , wh ich one could hard l y  hope to 
obtain from any of the measurement s contempl ated here . 

MORE RECENT METHODS 

The measure of phylogenet ic a f f in i t y  between l anguage s  e l aborated 
and tested in Guy 1 980 and Guy 1 9 8 1  ( hence forth to be re ferred to as 
l inear-corr e l at ion measure ) ,  is based on the ob serva t i on tha t , when 
any two l anguages A and B share an IMMEDIATE c ommon ances tor , the 
proport ion of cognates  shared by A with any other l anguage X and that 
shared by B with that same l anguage X tend to be in a constant rat io , 
whatever the choice o f  X .  The reason for th i s  phenomenon be ing tha t , 
i f ,  s ince the i r  spl i t  from the ir immed iate anc e s tor , A has  re t a ined a 
proport ion rA o f  i t s  inher i ted voc abul ary and B a proport ion rB , then 
the expected proport ion of common voc abu l ary between A and X i s  
rA/ rB t imes that between B and X ,  so tha t  there exi s t s  between paired 
proport ions of cognates  be tween A and B and any other rel ated l anguage 
a l inear re lat ionsh i p  of the type 

y = ax 

where y deno tes the proport ion of cognates  between one membe r  of the 
pair and the out s ider , x the proport ion of cognates  between the other 
member of the pa i r  and that same out s ider , and a the con s t ant rat io , 
independent from the cho ice o f  the out s ider , but dependent upon the 
pas t  rate s of lexic a l  retent ion of the two members of the pair S1nce 
the i r  sp l i t . 
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If l inear-corre l at ion measures are computed , no t from proport ions 
of shared cognate s ,  but from the ir square s , they lose none of the ir 
val id i t y , S 1nce the square o f  the proport ion of  voc abul ary shared 
between A and any out s ider X and the square of tha t shared between B 
and X s t i l l  tend s to be in a const ant ra t i o ,  ( rA/rB) 2 th i s  t ime , jus t  
a s  independent o f  the choice o f  X a s  rA/ rB i s . 

ROLE OF PHONOLOGI CAL DECAY 

Impl icat ions o f  a Mu l t i p l icat ive Property o f  Phono log i c a l  Decay 

The x2-based measurement s e l aborated so far all  involve the s quare 
of the proport ion of shared cognates . I f  they involved no other 
fac tor s , the y could there fore be submit ted to the same me thod s that 
were deve loped for use on percentages of shared cogna t e s . 

Unfortunat e l y ,  al though two extraneous fac tors ( expe c t ed X2 value 
for unre l ated l i s t s  and total ce l l  frequenc ie s )  c an eas i l y  be 
ab strac ted , there seems to be no way , at least at pre sent , o f  
d i s soc iat ing cognate propor t ions from that unknown e l ement wh ich i s  
mos t  probab l y  an e f fe c t  o f  phono logical  decay . 

I f  th i s  unknown element should happen to be mainly a measure o f  
phono log ical  conservat i sm with a mul t i p l i c a t ive e f fec t ,  i . e .  such that 
phono log ical  conservat i sm between two l anguages A and B were equal to 
the produc t o f  the phono logical  conservat i sm between each and the ir 
CLOSEST common ances tor , in the very same manner in whi ch the expec ted 
propor t ion of common voc abul ary between two l anguages i s  equal to the 
produc t of the ir proport ion of common voc abu l ary with the ir CLOSEST 
c ommon ances tor , then , for any two l anguage s A and B with an IMMEDIATE 
c ommon anc e st or , there would a l s o  ex i s t  a c onstant rat i o ,  based on 
shared phono logy , and para l l e l l ing that based on shared voc abul ary . I f  
so , the mea surement ( X2-b ) /N proposed above be ing the product o f  the 
degree of phonological  conservat i sm by the square of the proport ion o f  
c ommon voc abulary , would enjoy the same mul t i p l ic a t ive prope r t y  a s  
those based on proport ions o f  common voc abul ary , and could jus t  as 
val i d l y  be trans l ated int o l inear-corre l at ion measures for which 
method s o f  phylogene t i c  c l as s i ficat ion have been d i s c overed . 

Imp l icat ions o f  Non-Mul t i p l icat ive Propert i e s  

Phono logical  decay might fol low the r u l e s  o f  lex i c a l  deca y ;  b u t  i t  
seems more l ike l y  that i t  doe s not , and tha t , i f  we denote by p ( A , B )  
s ome measure o f  the amount phono logical  st ruc ture retained between two 
suc c e s s ive states  A and B o f  a g iven l anguage , then p ( A , C )  i s  some 
very complex func t ion o f  p ( A , B )  and p ( B , C )  rather than a mere produc t 

for wh ich case no theore t ic a l l y  exac t method i f  avai l ab le at 
pre sent . 
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Approx imat ing Non-Mu l t ipl icat ive Prope r t ie s  

Po l ynomial  theory br ings a g l immer o f  hope : under c e r t a in 
cond it ions ( the ex i s tence o f  der ivat ive s ) ,  whi ch would appear most 
l ike l y  to be s a t i s fied under any reasonable theory of  phono logical 
decay , any func t ion can be approx imated by a polynomial  ( Taylor 
pol ynomia l ) cons i s t ing o f  the first  terms o f  an infinite ser ie s  
( Taylor ser ie s  o f  the func t i on ) . The more terms used , the c l o se r  the 
approx imat ion . One could then hope that , whatever the unknown rules  
governing phono log ical  decay may be , the first  term of  the  Taylor 
series  o f  the corre spond ing , unknown func t ion might prov ide a good 
enough approx imat ion o f  the true func t ion for prac t ic a l  purposes . I f  
so , phonologic a l  decay would func t ion rough l y  a s  i f  i t  had the same 
mul t i p l icat ive property  as lex ical  decay . 

In fac t , s ince the lexeme s o f  a g iven language do not st and equal 
chance s  of re p l ac ement over a unit per iod of t ime ( Dyen , Jame s , & Co le 
1 96 7 ) , even lexi c a l  decay doe s not s t r i c t l y  obey the produc t rule on 
wh ich glot tochrono logy and lexicostat i s t i c s  are based ( Guy 1 9 8 1 : 7- 1 1 ) . 

CONCLUS ION 

Phono log ical  decay c an pos s ibly  be cons idered , for prac t i c a l  
purposes onl y ,  t o  obey the same rule as ideal lexic a l  decay , al though 
it is almost  ab solut e l y  cer tain that it doe s no t . At be s t , the l inear 
pat t e rn evidenc ing c l o s e l y  re l ated languages in graph s  cons t ructed 
accord ing to the me thod explained in Guy 1 980 : 1 -2 might become l e s s  
d i s t inc t , in which case the method s devel oped for the l inear­
corre l a t ion measures shou ld st i l l  yield va l id re sul t s ; a t  wor s t , it 
wi l l  d i sappear almos t  ent ire l y ,  in which case the se same methods wi l l  
prove worthle s s . 

The answe r  to the que s t ion o f  whe ther val id c l a s s i ficat ions o f  
r e l ated l anguages and dialec t s  can be ob ta ined d i rec t l y  from the X 2 -
der ived measurement s o f  language s imilarity  e l aborated ear l ie r  in th i s  
chapter now re s t s  on the examinat ion o f  the ir per formance on real 
data . 



CHAPTER 3 :  SOME TEST APPLICATIONS 

CHOICE OF THE TESTS 

GENERAL CONSIDERATIONS 

The nature of the measurements  of gene t i c  l anguage s im i l ar it y  
e l aborated 1 n  the prev ious chapter neces s i tates  the u s e  o f  s i zable 
word l i s t s ; and the a l gor i thm ic me thod s appropr iate for proc e s s ing 
these mea surements can be appl ied onl y  to large numbers of word l i s t s . 

It would have been de s i rab le to test the me thod s propo sed in th i s  
monograph on a fam i l y  o f  l anguage s , such as Indo-Europe an , the h i s tory 
of which i s  known in its maj or par t  beyond reasonab le doub t . However ,  
word l is t s  s a t i s fy ing the requiremen t s  o f  the me thod are not eas i ly 
avai lab l e . Al ternat ive l y , the me thod could be tested on data from a 
s imu l ated language fami l y ,  as in Guy 1 980 . The s imul at ion o f  
phono logical  decay i s  unfor tunate l y  a much more demand ing prob lem than 
that of lex i c a l  decay . 

For these reasons , a group o f  l anguages had to be used for which a 
suffic ient numbe r  o f  long enough word l i s t s  had been pub l i shed in a 
form eas i ly tran s l a t ab l e  into a computer f i l e , and for wh ich some 
ev idence of pas t  evolut ion , other than pure l y  lexicostat i s t ic a l , would 
prov ide some yard s t ic k  of the suc c e s s  o f  the method s ,  or o f  the i r  
fai l ure . 

Th i s  last  cond it ion c an be con s iderab l y  re l axed on the princ i p l e  
that , i f  the proport ions o f  shared cognates a r e  a l so ava i l ab l e  along 
with the word l i s t s  themse lves , onc e tran s lated into l inear-corre lat ion 
measure s , they c an be used to yield a phylogene t i c  c l a s s i f ic a t ion . 
Then , the validity  o f  the c l a s s i ficat ions ob ta ined from x2-der ived 
measurement s of  l anguage s im i l ar ity c an then be j udged by compar ing 
them to the cognate-based c l a s s i f icat ion . 

FIRST TEST : THE LANGUAGES AND DIALECTS OF ESPIRITU SANTO 

REASONS FOR THE CHOICE 

Al though noth ing is known o f  the preh i s tory of  Espir i t u  Santo , a 
general  c l as s i fi c at ion o f  the communalec t s  o f  the New Hebr ides has 
proved to agree to a surpr i s ing extent with the geography o f  the area 
and with loc al  toponymy and oral trad it ion ( Guy 1 9 8 1 ) .  Accord ing to 
th i s  c l ass i ficat ion , the communa lec t s  o f  Espir itu  Santo form a c lose-
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kn i t  subgroup with in the New Hebr ides . 
In the absence o f  prev ious exper ience with the method e l aborated in 

the first  two chapters , it was o f  course impo s s ib l e  to say whe ther 4 1  
l is t s  would b e  enough t o  y i e l d  a val id c l a s s i ficat ion . But a 
c l as s i f icat ion o f  a l l  1 7 8  l i s t s  ava i l ab le wou l d  have taken around six  
hour s o f  computer t ime , not to ment ion the t ime spent inpu t t ing the 
data into a f i l e , whereas the proc e s s ing of  41 l is t s  could be expec ted 
to take on ly about ha l f  an hour . 

THE WORDLISTS 

As ment ioned ear l ie r , the word l i s t s  pub l i shed in Tryon 1 9 7 6  are not 
phonemic i zed and some ( Hiw) are somewhat phone t i c a l l y  inaccurate . The 
s ame ob servat ion is true o f  most  of  the Espi r i tu Santo word l i s t s . The 
d i f f i c u l t y  is compounded by the fac t tha t  these word l is t s  were 
co l le c ted by d i f ferent persons , some of them phone t i c a l l y  untrained , 
and re f lec t heterogeneous hear ing idiosync r a s ie s . For ins t anc e , the 
word l is t s  for Amb long , Butmas ,  and Tur were col l ec ted by A . L .  Jackson , 
an anthropologis t , and seem to re flect  Eng l ish spe l l ing hab i t s . Thus 
we find in Amblong abat i r  ( from *gapa t i a )  for "moon" , and in Tur 
sumsum for " food" , where the two c l o s e l y  re l ated l anguages o f  
Lored iakarkar and Shark Bay have samsam . These apparen t l y  
unexplainab le sound corres pondence s  might , o n  the other hand , s imply 
be typing mistake s , as we a l so find in Sakao cr6aC yrer ins tead o f  � 
yrer for "dry coconut " , p i  c¢ ins tead o f  p d j ¢  for " to throw" , in 
To lomako �o l e  ins tead of  yo l e  for " spear " , in Nokuku i k?a , a 
phono log i c a l l y  impo s s ib l e  form , for " fi sh" , etc . However , j udging from 
the procedure fo l l owed in cons truc t ing tab le s  of pos s ib l e  sound 
corres pondenc e si such mist ake s  should re s u l t  onl y  in minute errors in 
the val ue s  of X ob ta ined . 

More d i s t urb ing i s  the presence o f  irre l evant a f fixes in a number 
o f  g l o s se s , pre sence which remains unmarked in any way . Thus for 
ins t anc e , in mos t  l i s t s , trans i t ive verb s show an a or i final which 
1S none other than the 3rd per son s ingul a r  obj ec t suffix . The fac t 
that thi s  end ing doe s  not be l ong to the gloss  proper i s  somet ime s , but 
not sys temat i c a l l y ,  shown by the use o f  a hyphen . Thus we find 
To lomako y a t i -a "to b i te" and royo - i  "to hear" but a l so y i t s i a  " t o  
s quee ze" and t u y i a  "to st ab" . In some cases subj ect  markers have even 
been inc l uded , e . g .  Amb long ka ronea ( i . e .  "we hear it" ) for " t o  hear" . 

S ince it was impo s s ib l e  to res tore the se word l i s t s  without spend ing 
a prohibit ive amount of t ime on the task , i t  was dec ided to input them 
a s  they were , af fixes inc l uded , for i t  was reasoned that , if the 
methods to be te s ted proved succe s s ful  when appl ied to tainted data , 
they should per form a l l  the better when app l ied to acc urate l y  recorded 
word l i s t s .  

TRANSLITERATION SYSTEM 

Since some of the word l i s t s  to be proces sed were phone t ic a l ly 
inaccurat e ,  there seemed to be no compe l l ing reason for ins i s t ing on a 
one- to-one tran s l iterat ion such as the one used for the Hiw , Toga , 
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To lomako , and Sakao l is t s  for t e s t ing the met�od o f  automat i c  
recognit ion o f  sound corre s pondence s  and i l l us t ra t ing the re l a t ionsh i p  
between X2 and proport ions o f  shared cognates . 

Digraph s  and po s t posed d i ac r i t i c  symbo l s  were there fore used 
l ibera l l y ,  which great l y  increased the readab i l i t y  o f  the data fi l e . 
Hyphens and spaces were de l eted from the g l o s s e s  and m i s s ing i t ems 
were repre sented by an aster i sk ( * ) . A s ampl e  o f  the data thus encoded 
is g iven in the append ix ( [ 1 6 ] ) .  

CLASSIFICATIONS 

Eight t ab l e s  of x2 -der ived measurement s were produced , one for each 
of the me asuremen t s  expl ained in chapter 2 .  The s e  were then 
trans formed into l inear-corre l at ion measure s , from wh ich e igh t 
phy logene t ic trees ( [ 1 7 ]  to [ 24 ] ) were obt a ined us ing the n-way 
s p l i t t ing algor i thm descr ibed in Guy 1 980 : 1 6- 1 7 .  

As a contro l , the proport ions o f  cognates  shared be tween the se 4 1  
l is t s , based on Tryon ' s  cognate recogn i t ion , were tran s l ated into 
l inear-corre l at ion measures to give , by the s ame method , a 
phy logenet ic tree ( [ 2 5 ] ) .  

In compar ing the s e  tree s , i t  mus t  be remembered tha t  l inear­
corre l a t ion measures only a im at e s t imat ing the order in wh ich 
suc c e s s ive sp l i t s  occurred in a l anguage fam i l y ,  that the l engths of  
the branche s o f  these graph s  are there fore not proport ional to the 
t ime e l apsed between succ e s s ive spl i t s , and tha t  the nature of the n­
way s p l i t t ing algor i thm i s  such tha t  the ear l ie s t  spl i t s  of the fam i l y  
are recon s t i tuted mos t  ac c urate l y .  

BEST EXPECTED RESULT 

Be fore proceed ing to a s s e s s  the resu l t s  ob t a ined , i t  might be worth 
t o  try and pred i c t which one o f  the e i gh t  measurement s used is l ike l y  
t o  yield  the c l as s i ficat ion c lo s e s t  t o  the tree recon s t ructed from 
proport ions o f  shared cognat e s  ( [ 2 5 ] ) .  

Mea surement ( X 2 -b VN seems the most  l ike l y  c and idate , S 1nce i t  1 S  
our c lo s e s t  e s t imate o f  the quant i t y  aC2 , where C deno tes  the 
proport ion of shared cognat e s  and a that unknown quant i t y  wh ich i s  
most probab l y  mainly a measure o f  reta ined phono log i c a l  s truc t ure . 

Each o f  the four bas i c  measurement s ,  however , was t aken be fore and 
a fter the remova l  o f  near-empt y  rows and c o l umns from the t ab le s  o f  
po s s ib l e  sound corre s pondences . Now the quant i t y  b i n  expre s s ion 
( X2 -b ) /N deno t e s  the expec ted value of X2 for l i s t s  which share no 
cognate forms . St a t i s t i c a l  theory g ives th i s  expected value , in those 
c a s e s  with about 30 degrees o f  freedom or more , as approximat e l y  equal  
to the number o f  degre e s  o f  freedom minus one hal f .  But , the cond i t ion 
regard ing a m1n1mum number o f  degrees of freedom sat i s f ied , that 
regard ing the minimum expe c ted frequenc i e s  o f  invid ivual c e l l s  s t i l l  
remains , s ince i t  governs how c lo s e l y  the X2 d i s t r ibut ion approx imat e s  
the true d i s t r ibut ion o f  the quant i t y : 

I (0 - e) 2 
e 
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Thus , on theore t i c a l  ground s alone , 
( X2 _b ) / N  measurement , taken after the 
columns from the tab les of po s s ib l e  
should g ive the mos t  re l iable re sul t s . 

i t  would seem that i t  i s  the 
delet ion of near-empty rows and 

sound correspondenc e s , wh ich 

BEST OBSERVED RESULT 

The c l a s s i f i c at ion based on the ( x2-b ) /N measurement is the onl y 
one wh ich agree s with the cognate-based c l as s i fi c at ion in 
reconstruc t ing an ear l iest  spl i t  o f  the Santo languages into two grea t  
subgroups , the larger one o f  wh ich later s p l i t  into three furthe r 
subgroups ( [ 1 7 ] and [ 2 5 ] ) .  On th i s  count alone , the ( X2-b ) /N 
measurement proves the most  re l iab l e , as pred ic ted by the theory . 
There fore , onl y  the c l as s i ficat ion based on th i s  mea surement 1S 
cons idered in the de t a i led ana l ys i s  o f  the resul t s  wh ich fo l l ows . 

ANALYS I S  

NE Santo Subgroup 

The seven NE Santo l i s t s  ( Tur , 
Shark Bay 2 ,  Lored iakarkar , and 
against the re s t  o f  Santo in both 
( [ 1 7 ]  and [ 25 ] ) .  

Main Santo Subgroup 

Butmas , Po lonambauk , Shark Bay 1 ,  
Sakao ) form a d i s t inc t subgroup a s  

rec ons t i tuted genealog i c a l  trees 

In both reconst i tut ions again , the l arger subgroup , c a l l i t  Santo 
Main , subd ivides into three . Here , however , reconstruct ions d i ffer in 
the l i s t s  a s s i gned to each of the se three subgroups . The cognate-based 
c l a s s i f icat ion ass igns To lomako to the first subgroup (NW Santo ) ,  and 
Ror ia to the second ( West  Santo ) ,  whereas the c l a s s i ficat ion based on 
( X2-b ) /N a s s i gns To lomako to the second subgroup and Roria  to the 
third ( South Santo and o ffshore i s l and s ) .  

Pos i t ion of  To lomako 

To lomako has denta l s  as re flexes of *p and *m preced ing front 
vowe l s  ( Guy 1 9 7 8 ) . Th i s  par t icular sound change 1S found onl y  in two 
South Santo l anguages ( Roria and Tambotal o ) , in a l l  the NE Santo 
l anguages , and in an intermediate st age of deve lopment ( l ab i a l s  go ing 
to apico- 1 ab i a l s  be fore front vowe l s )  1n mos t  o ffshore i s l and 
l anguages ( Ma fea , Aore , Tangoa , and , sporad ic a l l y ,  Araki ) .  To lomako 
has furthermore a fricat ive , y ,  as a re f lex of *� in a l l  env i ronment s ,  
which part icularity i s  shared onl y  by Sakao , a l though onl y  in we l l­
de fined post -ton ic environment s ,  and probab l y  by e ar l ier st ages o f  
Shark Bay and Lored iakarkar , where * �  i s  l o s t  i n  cer t a in po st -tonic 
env i ronment s  ( Guy 1 97 8 ) . On the evidence o f  d i achronic phono logy , i t  
seems that To lomako should be c l as s i fied with the NE Santo l anguage s ,  
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or with Ror ia , Tambotalo , and the o f fshore i s l and s . On pur e l y  
impre s s ioni s t ic ground s ,  based o n  a working knowledge o f  To lomako and 
Sakao , and on having e l ic i ted over ha l f  the Santo word l i s t s  pub l i shed 
in Tryon 1 97 6 , I would give the c l a s s i f icat ion of To lomako with the NW 
Santo languages as almost  certainly  wrong . But beyond th i s ,  there i s  
no te l l ing , i n  the pre sent state o f  knowledge , where i t  belongs wi thin 
Santo . 

pos i t ion o f  Ror ia 

Ror i a , as already ment ioned above , has dent a l s  a s  re f l exes o f  *p , 
*m ,  and *v preced ing front vowe l s  ( e . g .  na t a  "eye" from *mata ,  y i r i o  
"rat" from *garivi , nd end "but terfly" from *pepe ) , and i t  seems 
there fore more reasonab l e  to group i t , as doe s the ( X2 -b ) /N 
measurement , with the subgroup conta lnlng Tambo t a l o  and the o ffshore 
i s l and s rather than with the We s t  Santo subgroup , as doe s the cognate­
based c l a s s i ficat ion . 

pos i t ion o f  Tambota l o  

Tambota l o  i s  c l a s s i f ied with Tangoa o n  the bas i s  o f  proport ions o f  
shared cognates , whereas , o n  the bas i s  o f  ( X2 -b ) /N mea surements , it i s  
g iven as hav ing spl i t  ear l y  from an o f fshore i s l and subgroup Ma fea­
Tutuba-Aore-Malo . Th i s  latter c l a s s i f icat ion seems a l l  the more l ike l y  
that it a l so groups Tangoa with a nearby i s l and , Araki , rather than 
with Tambota l o .  

Subd ivi s ion o f  the Shark Bay Area 

The c l a s s i ficat ion o f  Lorediakarkar and the two Shark Bay 
communa lec t s  ob ta ined us ing the ( X2 -b ) /N measuremen t s  i s  a lmos t  
certainly wrong : the two Shark Bay communalec t s  are very probab l y  more 
c losely  re l ated to each other than to Lored iakarkar . 

Wus i  and Kerepua 

The two 
d i a l ec t s , 
Kerepua . 
wrong . 

CONCLUSION 

l i s t s  from Wus i ,  probab l y  
are certainly more c lo s e l y  

Here , it i s  the cognate-based 

re f l e c t ing two very c l ose 
re l ated to each other than to 
c l a s s i ficat ion wh ich proves 

The d iscrepanc ies between the genealogical reconstruc t ions ob t ained 
on the evidence of ident i fied cognates  and that obt a ined by by-pas s ing 
the proce s s  of cognate ident i ficat ion are quite s l i gh t , and , where 
d is cre panc ies arise , the lat ter method seems to prov ide the more 
rel iab le c l a s s i ficat ion . 
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SECOND TEST : NORTHEAST NEW HEBRIDES 

REASONS FOR A SECOND TEST 

However remote it may be , there is always a pos s i b i l ity that 
po s i t ive resu l t s  such as those just ob ta ined for Espiritu Santo could 
be a mere co inc idence ( such a co inc idence was encountered onc e : see 
Guy 1 980 : 28 ) . 

CHOICE OF THE DATA 

The method s e l aborated in th i s  monograph hav ing been succe s s fu l  in 
the case of  Espiritu Santo , the next log ic a l  step was to appl y  them to 
a s l igh t l y  more d i fficul t case . The fac t that the phonologies  of a 
s i zab le propor t ion o f  the 34 communa lec t s  o f  the Northeast  New 
Hebr ides used in th i s  second te s t  are no t prope r l y  re flec ted in the 
word l i s t s  pub l ished in Tryon 1 9 7 6  ( Leha l i ,  Lehalurup , and Hiw 
certain l y , Toga , Apma , Seke , and Sa probab l y ) , and that a f f ixes are 
very o ft en incorporated in the glosse s , somet ime s with and some t ime s 
wi thout hyphenat ion ( part icularly the first  ha l f  o f  the word l i s t s , 
be ing nouns about one th ird of which are ob l igato r i l y  pos se s sed , and 
items 1 54 through to 1 86 , wh ich c arry mos t l y  adj ec t ival meaning s ) , 
should make the task apprec iab l y  more d i fficul t than in the case o f  
Espiritu  Santo . 

The l i s t s  were input under the same princ iples  a s  the Santo l i s t s , 
that i s , a ff ixes inc l uded ( see sample [ 26 ]  in append ix ) . 

C LAS S IF ICATIONS AND ANALYSIS  

Nine c l a s s i ficat ions were obt a ined us ing the same method s a s  for 
the Santo l i s t s  ( [ 2 7 ]  to [ 3 5 ] ) .  The d i s c repanc ies be tween the resu l t s  
ob t a ined from proport ions of  shared cognates  ( [ 3 5 ] )  and even the 
theore t ic a l l y  be s t  x2-der ived measurement ( [ 2 7 ] )  are much greater than 
those ob served in the interna l c l a s s i ficat ion of the l anguages and 
d ia l ec t s  of Espi r i tu Santo . 

Pentec o s t an Subgroup 

The we l l-de f ined Pentecostan subgroup of l anguages ( Apma , Seke , Sa , 
and Sowa ; Raga , al though on Pentecos t ,  i s , accord ing to the cognate­
based c l a s s i ficat ion , more c lose l y  re l ated to Aoban) is ident i fied in 
al l c l a s s i ficat ions . 

Ureparapara 

It  would seem that the two 
Lehalurup ) should be l ike l y  
related t o  each other than 

l i s t s  from Ureparapara ( Lehal i  and 
to re flect communalec t s  more c lose l y  
t o  any other communal e c t  out s ide 
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Ureparapar a . However , Leha l i  and Leha l urup are grouped together onl y  
i n  the c l a s s i ficat ion based on pro port ions o f  shared cogna t e s , whereas 
the X2-based c l a s s i ficat ions mos t l y  g ive Lehal urup as more c l ose l y  
re l ated t o  Mot l av than t o  Leha l i .  

Bek 

Bek i s  an ext inc t l anguage of Vanua-Lava and should pre sumab l y  be 
grouped with the other l anguages o f  Vanua-Lava ( Vatrata , Mo s ina , 
e tc . ) .  It i s  grouped so only in the c l as s i ficat ion based on 
proport ions o f  shared cognate s ,  but most x2-based c l a s s i ficat ions g ive 
it as more c lose l y  re l ated to Mot l av and Ureparapara than to Vanua­
Lava . 

The Dichotomy Banks-Torres vs . Aoba-Maewo 

Al l nine c l as s i ficat ions agree in showing the same d ichotomy 
between the l anguages of the Banks and Torres  on one s ide and Aoba and 
Maewo on the other . The sub sequent subd iv i s ions of the se two groups , 
however , show cons iderab l e  d i sagreement , e spec i a l l y  in the case o f  the 
Banks and Torre s . 

Po s i t ion o f  Mo ta 

The cognate-based c l as s i ficat ion groups Mot a  with the ne ighbour ing 
i s l and Mot l av ,  within a subgroup encompa s s ing Vanua-Lava and 
Ureparapara ( [ 3 5 ] ) ,  whereas the c l as s i f icat ion based on the ( X2-b ) /N 
measurement has i t  grouped with the languages o f  more d i s t ant Gaua 
( [ 2 7 ] ) .  

CONCLUSION 

The per formance o f  the x2-based measurement s  i s  here a l l  the more 
puz z l ing in that the re sul t s  wh ich they had g iven in the case of Santo 
appeared more l ike l y  to be true than those ob t a ined from proportions 
o f  shared cogna te s , whenever d i s c repanc ies arose . 

Whe ther the Nor theast New Heb r ides test  should be interpre t ed as a 
fa i l ure o f  the X2-der ived mea surements  i s  unc lear . I f  the s e  method s 
have indeed fa i led her e , i t  could be argued that th i s  fa i l ure should 
be b l amed on the much greater number o f  irre l evant a ffixes in the s e  
word l i s t s  than were pre sent i n  the Santo l is t s  ( for the fu l l  l is t s  see 
Tryon 1 9 7 6 : 1 7 5-5 3 7 ) , in wh ich case a new c l as s i ficat ion should be 
obta ined from the same word l i s t s , th i s  t ime s t r ipped of as many 
a f f ixes as can be ident i fied . It could a l so be b l amed on the suspec ted 
presence o f  a large number of  communa lec t s  the complex phono logies of 
wh ich are inadequa t e l y  re f lec ted in the l is t s ,  to wh ich it should be 
retorted that al l the NE Sant o l anguages except Sakao were repre sented 
by phono logica l ly inade quate l i s t s  ( some , such as Tur and Butmas , 
having been taken by phone t i c a l l y  untra ined people ,  some , such a s  
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Shark Bay and Lored iakarkar , hav ing such extraord inary phono logie s 
( Guy 1 97 8 )  that sub t l e  and ye t phonemic d i s t inc t ions would normal ly be 
mis sed in the too often hurried proc e s s  o f  e l ic i t ing a s ample 
wordl i s t ) ;  s t i l l ,  these languages appeared to have been correc t l y  
c l as s i fied . 

THIRD TEST : CORRECTED LISTS FROM THE NORTHEAST NEW HEBRIDES 

Affixes were ed i ted out of the comput er f i l e  cont a ining the 34 
l is t s  o f  the Northe ast  New Hebr ides in order to te s t  the hypothe s i s  
that the d is c re panc ies ob served be tween cognate-based and x2-based 
c l a s s i ficat ions were due to the presence o f  irrelevant affixes in 
these l i s t s . The mod i fications a f fec ted mos t l y  the first part of  the 
l is t s , composed ma inly of  nouns from wh ich pre fixed ar t ic le s  and 
pronominal posse s s ive suffixes were s t r i pped , and l i st items number 
1 54 through to 1 86 , from which a numbe r  o f  d i f ferent prepo sed or 
pre fixed markers , apparently  required by the adj ec t ival  mean ings o f  
these items , were removed .  Undoubted l y , a few a f fixes are bound to 
have been overlooked in the proc e s s , and a few words abus ive l y  shorn 
of beg innings and end ings wh ich on l y  appeared to be a f fixes . 

C LASSIFICATIONS AND ANALYSIS  

The c l a s s i f i c at ions ob ta ined from the se corrected word l i s t s  are 
g iven in figure s [ 36 )  to [ 43 ) . There is surpr i s ingly l i t t le d i f ference 
between the c l a s s i ficat ions ob t a ined be fore and after the remova l  o f  
a f f i xe s from the word l i s t s .  The ( x2-b ) /N measurement taken a fter the 
remova l  of  near-empty rows and columns from the t ab l e s  of po s s ib l e  
s ound corre s pondence s  again shows the Pentecostan l anguages a s  a 
d i s t inc t subgroup , and c l as s i fi e s  Raga with the languages o f  Maewo 
rather than with tho se of Aoba , a geograph i c a l l y  more pl aus ible 
grouping . 

FOURTH TEST : PHONEMIC IZED , CORRECTED LISTS 

Many communa l e c t s  of the Nor theast New Hebr ides , unl ike those o f  
Espiritu  Santo , are charac terized b y  the presence of  a l ab io-velar 
series var ious l y  transc r ibed in the l i s t s  by kW , kpw , mW , �w , etc . 
Furthe rmore , in most , i f  no t a l l , o f  the se communal e c t s , ne i ther 
voic ing nor prena sa l i zat ion are emic (t  and nd ,  phonemic a l l y  d i s t inc t , 
d i f fer in the ir po int ( dent a l  vs . alveolar or cacumina l )  and manner o f  
art iculat ion ( s top vs . flap)  and d o  no t there fore const itute an 
except ion to th i s  ob servat ion ) . Single phoneme s be ing thus very o ften 
represented in these l i s t s  by two or even three symbo l s ,  the 
transl iterat ion sys tem used in the computer file  might have so 
ob scured the pa t tern of sound corre s pondenc e s  that the X2 measurement s 
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computed from t ab le s  o f  pos s ib l e  sound corres po�dence s  could onl y  have 
been gro s s l y  inac curate . 

A new f i l e  was there fore pre pared by ed i t ing the a f f ix le s s  
word l is t s ,  and i n  which put a t ive phonemes were repre sented b y  single 
s ymbo l s  ( [ 44 ] ) .  

CLASSIFICATIONS AND ANALYSIS  

Upon examining the c l as s i ficat ions ob t ained from the se near­
phonemic correc ted word l i s t s  ( [ 4S ] to [ S 2 ] ) ,  one i s  again s t r uc k  by 
how c lo s e l y  they agree with the previous c l as s i ficat ions , so much so 
that l it t le in forma t ion has been gained . Rag a  is again in mos t  
reconstruc t ions c l a s s i fied with Maewo , Bek with Mo t l av and Ureparapara 
( rather than with Vanua-Lava ) , and Mot a  somet imes with Gaua ( [ 4S ] and 
[ 4 9 ] ) ,  some t imes in a Vanua-Lava-Ureparepara-Mot l av subgroup ( [ 4 6 ] , 
[ 47 ] , [ 48 ] , [ S I ] , and [ S 2 ] ) ,  and onc e  in a Mo t l av-Ureparapara subgroup 
( [ S O ] ) .  

APPRAI SAL OF THE x2 -BASED METHODS 

COGNATELESS VS . COGNATE-BASED CLASS I FICATIONS 

It wi l l  be remembered tha t  the purpose of the t e s t s  conduc ted wa s 
t o  eval uate the val id i t y  o f  method s o f  l anguage c l as s i f i c at ion not 
requ i r ing the ' ident i fi c at ion of cognate forms by compar ing the ir 
resu l t s  against those ob t ained from proport ions o f  iden t i fied shared 
cognate s .  

The phylogene t ic recons truc t ions ob t a ined by those method s in the 
case of Espir i tu Santo were extremel y  encouraging in tha t  the best  
reconstruc t ion was g iven by the measurement which the  theory had 
predic ted to be the mos t - ac curate , and tha t , where d i s crepanc i e s  aro se 
between th i s  c l a s s i ficat ion and the one produced from proport ions o f  
shared cognate s ,  the former appeared more l ike l y  t o  b e  true . 

In the case o f  the Northea s t  New Hebride s , however , no such c lear­
cut a s s e s sment could be made . 

Bek and Mot a ,  for ins t anc e , seem best  c l as s i fied in the tree 
recons tructed from proport ions o f  shared cognates  ( [ 3 S ] ) ,  but Rag a  in 
that ob t a ined from the ( X2 -b ) /N measurement s ( [ 3 6 ]  and [ 4 5 ] ) .  

The ( X2-b ) /N measurement s  grouped Leha l urup not with the other 
Ureparapara communalect  ( Leha l i ) , but with Mot l av .  Such a 
c l as s i ficat ion appears almo s t  certainly wrong , unt i l  one no t ic e s  that 
Leh a l urup is on the side of Ureparapara c l o ser to Mot l av ,  and Leh a l i  
o n  the oppo s i t e , far side . 

Equal l y  perplexing i s  the c l a s s i ficat ion by the ( X2-b ) /N 
measurement o f  Mo t a  with the l anguages o f  Gaua rather than with those 
of  nearer Vanua-Lava .  But here again , o f  the two o ffshore i s l and s of  
Vanua-Lava ( Mo t l av and Mot a ) ,  Mot a  i s  the one c l oser to Gaua . 
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Fina l l y ,  the wisdom o f  choos ing the cognate-based c l a s s i f i c at ion as 
an ab solut e  yard s t i c k  might be que s t ioned , for such a c l a s s i ficat ion 
1 S  onl y  as good as the ac curacy with which cognates  are ident i fied . 

Prac t ic a l l y  no thing was known o f  the diachron ic phonologies  o f  the 
l anguages of the New Hebrides when Tryon set out to ident i fy cognate 
groups for his lexico s t a t i s t i c al c l a s s i ficat ion , other than tentat ive 
sound correspondenc e s  set up on the evidenc e of Proto-Oceanic , rather 
than on the evidence o f  forms rec ons t ructed with in the New Heb r ide s .  

I t  i s  d i f f i c u l t  to imag ine tha t , under such cond i t ions , many cases  
of  m i s i dent i ficat ion did  not ar ise , fue l led by spurious resemb l ances 
such as encountered be tween , say , Latin dies and English day , or , on 
the contrary , by opaque phono log ical  development s  such as Modern Greek 
IlUT L "eye" , from OqJ.(}UAIl O !;  via OIlIlU ( pl ural : OIlIlUTU ) . In the ab sence o f  
pub l i shed data l is t ing which words were cons i dered re f l exe s o f  which 
put at ive proto forms , one c annot he l p  wonder whe ther for ins t ance 
Leh a l i n e " f i sh" was recogn ized as a pos s ib l e  regul ar re flex of * iga , 
Ror i a  eoeono "house" as a re flex o f  *vanua , Sakao l am "come" a s  a 
re f l ex o f  * l ago-mai , but cepces " dog" as a mere loanword . 

Furthermore , whenever a word o f  a g iven l i s t  i s  wrongl y  ident i fied 
with some put a t ive pro to form , a bias i s  introduced in the proportions 
of cognat e s  between tha t  l i s t  and all the re s t . Pas t  dec i s ions a s  to 
which proto forms doub t fu l  glosses  were a s s igned to would seem more 
l ike l y  to in f l uence fut ure dec i s ions in the same , rather than in the 
oppos i t e , dire c t ion . Thus ,  instead of c ance l l ing each other out , 
erroneous recogn i t ions o f  cognates  are l ike l y  to have a c umulat ive 
e f fec t ;  whereas in the method s e l aborated here measurements o f  
re l atedne s s  are calculated afresh and independen t l y  for each pai r  o f  
word l i s t s , s o  that a random error i n  the measurement ob t a ined for one 
l is t  pai r  doe s not affect  the other s . 

X L -BASED AND COGNATE-BASED MEASUREMENTS COMPARED 

The t ab l e s  of proport ions of cognates , ( X2 -b ) /N measurement s ,  and 
l inear-corre l a t ion measures for the Santo and Northeas t  New Hebr ide s 
l is t s  are g iven in append ix ( [ 5 3 ] to [ 64 ] ) .  

Linear-corre lat ion measure s computed fom ( X2 -b ) /N are on the who l e  
lower in ab sol ut e  values than those c omputed from proport ions o f  
shared cognates  ( th i s  confirm s  the suspic ion ment ioned i n  chapter 2 
that the cumulat ive e f fec t s  of phonol og i c a l  decay do not obey a 
mul ti p l icat ive rul e ) .  They are a l so genera l l y  h i gher when computed on 
l is t s  in wh i ch one phone or phoneme is re presented by a s ingle symbol 
( [ 64 ] )  than when computed on l i s t s  in which digraph s  and trigraph s  are 
used ( [ 62 ] ) .  

Graphs [ 65 ]  to [ 7 3 ]  show the c lear l inear pat terns formed by the 
c ommunal e c t s  of Espiritu Santo when plot ted accord ing to the ir score s 
with Tutuba and Aore ( wh ich a l l  c l a s s i ficat ions had a s  shar ing an 
immed iate common ance stor ) ,  whe ther those scores are proportions o f  
shared cognates  ( [ 65 ] )  o r  x2 -ba s ed measurement s ( [ 6 6 ]  to [ 7 3 ] ) .  
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A FINAL TEST : 2 6  LANGUAGES FROM ENGLISH TO JAPANESE 

THE LISTS 

The data for th i s  te st  i s  taken from Bergman 1 968 , e s sent i a l l y  a 
l is t  o f  1000 word s  in 2 6  l anguages set out in such an extreme l y  
c onvenient manner tha t  the temptat ion t o  submit the method to ye t 
another trial  was irres i s t ib l e . 

Twenty-s ix l anguage s ranging from Eng l ish to Japane se via  Swah i l i ,  
Hebrew, Hungar ian , et c . ,  can under no c i r cumstances c onst i tute a 
stat i s t ic a l l y  repre sentat ive sample o f  the wor l d  l anguages , a l l  the 
more so tha t  the l i s t  inc l udes Esperanto , an ar t i fi c i a l  hybrid , and 
thereby out s ide the sc ope of app l icat ion of the theory of phy logene t ic 
reconst ruct ion developed here and in Guy 1 980 and 1 9 8 1  . .  Fur thermore , 
the i r  voc abulary was sampled us ing the 1 96- i tem l i s t  in Dyen , Jame s , & 
Cole 1 96 7 , a number o f  wh ich items are not to be found in Bergman ' s 
d ic t ionary , the 1000 words o f  wh ich were se l e c ted for the ir everyday 
use fulne s s . Even after sub s t i tute s ,  such as " st ree t "  for " road" , were 
used , the l i s t s  input were onl y  132 items long . 

The se l i s t s  were trans l itera ted in the same undemand ing manner as 
was used for the Santo word l i s t s  ( see sampl e  [ 74 ] ) .  

EXPECTED RESULTS 

As I was inpu t t ing the se l i s t s , it bec ame increasingly ev ident that 
most  l anguages fe l l  into one o f  three great groups ( Romance ,  German ic , 
and S l avon ic ) ,  and that , ins ide German ic , Eng l i sh showed so many 
c ognates  with Dan i sh tha t  it would very probab l y  come out as a 
Scand inavian l anguage , rather than be ing c l a s s i fied with German and 
Dutch . Wi th the foreknowledge that Hungar ian and Finnish be longed to 
the same l anguage fami l y ,  it wa s pos s ib l e  to recogni ze j ust a hand ful 
of cognates ; so for Arab ic and Hebrew, but i t  i s  doub t ful  whe ther 
the se cognat e s  cou ld have been iden t i fied wi thout such knowledge . 

Greek appeared unre l ated to anyth ing e l se , except perhaps to 
Indone s ian on the bas i s  o f  two words apparent l y  uni que to both : "head" 
( Greek M £ CPCXA L ,  Indone s i an ke pa l a ) , and "eye" ( Greek l.ICXt L ,  Indone s ian 
mat a ) .  Turkish yie lded no convinc ing cognates with Hungar ian or 
Finni sh , onl y  Arab ic loanword s ,  and Swah i l i  and Japane se appeared 
unre l ated to anyth ing e l se , once the Arab ic loanwords in Swah i l i  had 
been discounted . 

I f  the me thod was to work at a l l  on such short word l i s t s  from such 
an unb a l anced l anguage sampl e ,  the best which could be hoped for was a 
three-way c l a s s i ficat ion o f  the Romanc e ,  Germanic , and S l avonic 
l anguages , with the re s t  here and there in a haphazard manne r . 

ANALYSIS  OF THE RESULTS OBTAINED 

The c l a s s i ficat ion ob ta ined us ing the bes t  theore t ical  measurement , 
( X2_b ) / N ,  i s , in th i s  l ight , surpr i s ingly good ( [ 7 5 ] ) .  Ruman ian i s  
corre c t l y  grouped with French and I t a l ian rathe r than with Port ugue se 
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and Span i sh . Even more surpr i s i ng ,  and pleasant l y  so , i s  the grouping 
of Dani sh wi th Swed i sh rather than with Norwe gian , for , a s  I wa s 
inputt ing the l i s t s  into the computer fi l e , and no tic ing the greater 
s imi larity  o f  Dan i sh with Norwegian than with Swed i sh , I could not 
he l p  sad l y  re f l e c t ing on how the reconstruc t ion wa s bound to c l a s s i fy 
it erroneous l y  with Norweg ian . 

CONCLUSION 

It i s  extreme l y  doub t ful  whether a better lexico s t at ist ical  
c l a s s i ficat ion could have been ob t a ined by the l abor ious proce s s  of  
ident i fy ing probab l e  cognate forms on the sole ev idence o f  the se 1 3 2-
item word l i s t s . As for the costs  involved , the comput at ions and the 
drawing of the phy logene t ic tree took six  minutes and ten second s o f  
c omputer t ime ( CPU t ime ) , and , even i f  computer t ime i s  valued a t  $500 
an hour , one may we l l  wonder if  the t ime spent in ident i fying cognates 
i s  worth the money saved and should not be better used 1n more 
c reat ive endeavour s .  
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Hiw Toga Hiw Toga 

1 kwu t i k  kwutuk 2 7  kiok kilok 
2 nuyuk luk 28 moso m7to 
3 toi 90k d e 1 90k 29 Gayawa G 7 l aw 7  
4 mit ik muduk 30 te ta 
5 Gamiek garamek 3 1  teGtuw7 eht 7  
6 yiwok luwok 32  t aweyok wokok 
7 mutok m7 tok 33  kwuGo90k wuGuk 
8 9gok 9uhuk 34 Go90k 
9 nuypayse t ayuw u l pe l eh 35 pioGo90k p 7Grok 

1 0  pa itek Gumik 36  woGo90k wu1 7Gok 
1 1  pinik pinik 37 t aGa d 7rok 
1 2  myok l imok 38 s iGik hurik 
1 3  pusmyok puh l aBa 39 G i t i k  G 7 l i t p i  7 k  
14  t inamok G7rok 40 miniGa m 7nuG7 
1 5  t i t  h ih 41  G7Gak7 n7Gerak7 
1 6  Gak G7Ga 42 yayot l a l ih 
1 7  kwok tukwok 43 tuGmotok hurm7tok 
1 9  BoGok nuwe t 44 tomok t 7mok 
20 wus 7  Bar7 45 teta r 7me 
2 1  wot ikw7 tukok 46 moGoye natuk 
22 BaG7yaB7 mokwmekw 47  t 7mwen t 79wen 
2 3  nuy Gurok 48 yekwen 1 7kweBin7  
24  Bat hu9wok 49 t 7mwen eki 7 
2 5  yusuk 1 7hok 50 yok yek 
2 6  popo t ih ik 

[ 1 1  

F i r s t  50 items of the Hiw and Toga word l i s t s  ( Tryon 1 9 7 6 ) 
respe l t  for computer proce s s ing 
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Hiw 

7 9 B G U a e g i k m n 0 p s t u w Y 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

) 1 9 0 4 6 0 2 0 0 3 3 1 1 4 0 0 4 1 1 0 ) 
3 0 3 2 0 4 0 2 9 0 2 2 5 6 2 0 1 1 3 2 2 3 
7 6 76 9 26 86 1 83 55 0 74 35 50 38 74 1 5  1 9  7 1  3 5  49 33 7 
9 0 5 14 1 6 1 10 9 1 6 6 1 0  5 1 7  1 1 1 2  7 1 2  4 9 
B 2 1 7  1 42 23 o 1 7  14 0 23 7 8 1 1  27  3 8 1 8  1 2  7 1 2  B 
G ' 0 2 1  6 1 5  63 o 39 1 7  0 1 7  1 6  1 1  7 29 6 5 1 6  1 5  1 1  8 G 
a 2 3 1  4 1 2  49 o 60 20 0 23 13 24 6 28 9 1 0  3 0  1 7  1 9  1 0  ! a 

T d 0 3 1 0 5 0 3 1 0 9 2 3 1 5 0 0 6 0 2 3 d 
0 e 0 33 1 2  1 5  40 o 42 48 0 2 3  1 6  3 0  20  49  1 2  9 42 18 28 2 3  e 
g g 0 0 0 0 1 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 g 
a h 0 24 1 2 1 8  o 24 8 1 1 6  1 1  7 1 1  26 7 2 1  32 24 25  1 0  h 

i 0 2 1  3 14 27  o 11  27 o 58 23 1 3  2 1  28 1 3  1 1  2 6  1 0  1 1  1 9  i 
k 0 1 8  7 5 23 o 33 14 1 26 58 1 7  7 46 8 5 28 13  26 1 5  k 
1 ! 3 20 4 1 0  28 o 33 26 o 38 17 20 12 44 8 9 26 18 1 6  46 1 
m ! 1 22 3 10 3 1  o 32 1 7  o 3 2  1 7  4 5  8 3 2  2 2 26 7 5 9 m 
n ! 1 24 3 4 34 1 1 5  3 1  o 2 3  9 1 8  42 30 5 5 20 1 2  1 2  7 n 
0 0 1 9  1 2  5 3 1  o 1 6  1 0  o 1 6  28 1 4  1 2  6 7  3 8 32 8 1 8  1 2  0 
p 0 4 1 0 6 0 3 9 o 1 3  5 2 5 6 1 7  2 4 6 2 6 p 
r 3 26 9 9 64 o 20 2 2  o 30 18 18 15 38 6 8 24 10 12 4 r 
s 0 2 0 4 2 0 3 5 0 4 2 1 2 6 1 3 4 0 0 1 s 
t 3 27 5 9 29 1 21 21 o 34 14 25 4 42 8 1 70 2 1  20 9 t 
u 3 1 7  5 14 28 1 13 9 2 38 27 16 7 32 7 8 29 37 22  21  u 
w 0 2 9  7 6 20 o 32 1 7  o 1 0  23 12 8 33 2 9 29 14 46 1 1  w 
y 0 0, 1 0 0 0 0 2 0 1 1 0 0 1 ·  0 0 0 0 0 1 y 

- - - - - - -- - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

) . 7 9 B G U a e g i k m n 0 p s t u w y 

[ 2 ] 

Tab le o f  poss ible  sound correspondences  be tween Hiw and Toga 
( Torres Is . )  computed from the word l i s t s  in Tryon 1 976 . 

+ B : B  1 1 . 825  + s : h  6 . 01 8  u : h 3 . 349 9 : y  2 . 487 
+ p : p  1 0 . 85 2  + 0 : 0  5 . 966 n : 3  3 . 067  e : y  2 . 343 
+ n : n  8 . 95 2  + i : i  5 . 7 7 9  e : n 2 . 9 1 2  B :  ) 2 . 3 14 
+ k : k  8 . 75 8  + u : u  5 . 5 70 a : G  2 . 850  B : s  2 . 3 14 
+ 9 : 9  7 . 86 7  + a : a  5 . 5 14 9 : 0 2 . 833 p : i 2 . 220 
+ y : l  7 . 634 + G : r  5 . 340 U : 9  2 . 8 2 1  + s : s  2 . 142 
+ w : w  7 . 1 3 1  + e : e  3 . 648 g : 9  2 . 82 1  + 7 : 7  2 . 1 08 
+ m :m 6 . 946 + e : 3 3 . 586 i : d 2 . 7 7 5  n : i  2 . 103  
+ t : t  6 . 843 + 7 :  ) 3 . 583 w : h  2 . 65 7  + ) : ) 2 . 096 
+ G : G  6 . 066 g : u  3 . 4 1 6  k : o  2 . 496 G : a  2 . 049 

[ 3 ]  

Mos t  l ikely sound correspondence s  between Hiw and Toga 
computed from tab le  [ 2 ] 

Sound pairs are l isted in order o f  decreas ing l ikel ihood . For instance 
( first  column , s ixth l ine ) , Hiw y is given as correspond ing to Toga 1 .  
The number fol lowing the pair y : l  ( 7 . 634) is a ( rough ) measure o f  the 
probab i l ity of th is correspondence being due to fac tors other than 
chance . A plus sign ( + )  precedes those sound corre spondences which 
seem to apply  beyond reasonab l e  doub t . 
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Hiw 

7 9 B G U a e g i k m n 0 p s t u w Y 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

3 18 4 12 45 0 1 9  14 0 35 30 1 5  1 3  36 6 6 39 32 15 15 
* ! 0 16 5 4 1 7  0 22 14 0 1 6  19 10 4 1 5  4 7 16 10  9 10  ! * 
0 ! 1 5 1 7 9 0 4 8 0 5 3 3 2 1 5  2 3 9 4 2 9 0 
9 2 4 5 1 7 0 4 4 1 5 6 4 1 9 1 1 3 1 5 1 9 
B 0 10 6 1 14 o 12  7 0 21  23  11  9 28  10 4 13 12 18  9 B 
0 4 20 0 10 25 1 20 25 0 26 12 26 10 31 9 4 41  11  17  14 D 
E 4 25 3 18 40 o 46 36 0 28 1 1  25 14 49 10  10  58  20 25 26 E 
G 0 7 3 3 18 o 12  8 0 12 7 1 1  3 13  1 2 7 10  '8 6 G 

S 0 0 14 12  4 1 7  1 7 8 2 9 16 9 6 36 6 5 1 6  1 0  20 2 0 
a R 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 2 0 0 0 0 R 
k U 1 4 2 2 4 0 3 0 1 7 6 4 5 7 1 1 4 4 4 0 U 
a a 3 42 1 1  1 7  6 1  o 5 7  5 2  0 37 29 42 30 60 15 14 45 21 37 30 a 
0 e 1 8 6 3 8 0 5 4 0 13  1 1  4 0 18  3 4 1 1  3 6 3 e 

h 1 5 2 4 12  o 16 7 0 8 8 6 9 1 6  3 4 1 3  7 6 8 h 
i 0 8 1 4 7 0 4 1 5  0 1 3  7 8 8 1 3  6 1 1 2  4 6 4 i 
j 0 7 3 9 1 1  0 1 5  2 0 1 1  3 4 5 21  1 5 1 9  3 5 5 j 
k 2 10 2 2 1 5  0 9 8 0 1 3  1 2  1 1  4 1 6  2 6 1 5  3 5 6 k 
1 3 25  12  1 3  31  0 2 1  26 0 32 23 21  12  56  7 7 38 15 20 25  1 
m 0 8 3 3 14 0 7 3 0 3 9 9 7 10  1 0 10  16 7 0 m 
n 1 31 8 14 50 o 38 37 1 43 39 27  29  69  1 1  12  57  29  28 30 n 
0 0 7 1 0 2 1 5 2 0 4 3 3 4 9 5 6 5 4 4 5 0 
p 0 7 4 7 5 0 7 2 0 5 2 1 2 14 4 2 6 3 2 5 p 
r 1 35 12  15  66  2 49 29 o 45 25 32 23 62 1 5  1 5  39 20 27  18  r 
s 0 8 3 5 1 5  o 1 9  5 1 6 6 7 3 1 1  1 4 1 3  4 1 1 ! s 
t 1 5 1 2 1 1  0 9 7 0 1 2  3 3 14 9 0 2 1 6  7 6 2 ! t 
u 1 4 5 4 1 9  o 1 2  5 0 5 1 1  2 2 22 1 2 5 3 6 7 u 
w 0 10 1 2 8 0 7 8 0 5 3 3 2 5 3 0 5 4 6 5 w 
y 0 9 1 4 20 1 13  4 0 1 3  6 5 8 1 2  5 1 5 5 10  3 y 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 9 B G U a e g i k m n 0 p s t u w y 

( 4 )  

Tab le o f  sound pos s ible correspondence s between Hiw ( Torres 
Is land s )  and Sakao ( NE Espiritu Santo )  computed from the 

word l ists  in Tryon 1 97 6 . 

s : R  4 . 979  + U : o  3 . 392 p : o  2 . 596 + p : B  2 . 309 
u :m 4 . 763 + 9 : 9  3 . 134 + B :  j 2 . 588 m : D  2 . 298 
n :  t 4 . 510  + k : B  3 . 064 g : s  2 . 546 G : u  2 . 254 
g : O  3 . 920 B : p  3 . 02 1  + 0 : 0  2 . 539 o : u  2 . 223 
9 : 0 3 . 883  ) : 9 2 . 87 7  B : O  2 . 528 G : y  2 . 205 

+ u : ) 3 . 7 7 8  e : i  2 . 84 1  y : O  2 . 436 k : * 2 . 129 
g : U  3 . 703 w : O  2 . 794 9 : e  2 . 432 t : j 2 . 037  
g : 9  3 . 539 o : R 2 . 704 + t : D  2 . 406 w : B  2 . 005 
s : o 3 . 444 e : a  2 . 66 7  + U : y  2 . 388 U : r  1 .  992 
a : s  3 . 394 t : E 2 . 624 7 : w  2 . 350 + G : r  1 . 987  

( 5 ) 

Most  l ike ly sound corre spond ences between Hiw and Sakao 
computed from tab le ( 4 )  

A plus s ign ( + )  precedes those sound correspondences wh ich seem to 
apply be yond reasonab le doubt . 
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Hiw 

7 9 B G a e g i k m n 0 p s t u w Y 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

a ! 5 84 1 8  3 3  9 5  8 6  7 3  0 76 5 5  6 7  32 1 2 5 22 24 92 22 50 49 ! a 
e 5 2 1  1 12  29  38 32 0 24 23  1 9  1 2  36 1 5  14  43 14 17 1 6  e 
g 0 23 10  3 35  2 1  25  1 3 1  1 6  1 9  10  34 7 8 3 1  10  17  15  g 

T i 2 49 1 1  33 74 5 6  42 1 55  2 3  3 7  2 2  78  14 15 56 2 1  3 3  29 i 
0 k 2 7 3 2 1 6  1 0  4 0 1 3  1 0  8 6 1 3  3 0 7 1 5 3 k 
1 1 5 1 9  5 14 18 24 14 0 1 7  5 1 2  1 0  32 2 2 32 7 9 22  1 
0 m 0 9 4 1 1 2  1 2  5 0 2 6 6 1 9 2 6 7 6 4 3 m 
m n 2 23  2 9 35  29 22 0 26 18 29 19 48 4 5 34 9 14  18  n 
a 0 3 1 9  1 1  5 37 25  18  1 29 22 1 7  1 4  50 8 8 30 1 6  1 5  1 5  0 
k p 0 9 6 2 10  7 8 0 9 1 5  6 6 1 9  1 4 10  7 1 6  8 p 
0 r 1 18  5 9 38 26 15 0 23  13  1 6  7 4 2  8 1 0  22  13  1 1  1 2  ! r 

s 0 14 0 9 1 3  1 3 1 3  o 1 2  1 1  4 5 1 8  5 6 2 1  2 1 2  4 s 
t ! 2 25  1 13  28 1 8  34 o 25  17  24 10  39  1 5  7 38 14 1 9  1 5  t 
u 3 25  6 1 7  54 39 20 o 37 35  23  2 1  65 7 1 1  3 9  23  28  27  u 
v 3 1 8  2 2 3  2 6  28 10  o 22 13 10 1 6  41 1 1  7 1 9  14 9 1 6  ! v 
z 0 9 5 2 1 2  1 1  9 1 1 1  8 9 3 1 8  3 5 1 3  4 5 3 ! z 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 9 B G a e g i k m n 0 p s t u w y 

[ 6 ]  

Tab le o f  pos s ib l e  sound corre spondence s  be tween Hiw ( Torres 
I s l and s )  and To lomako ( NW Espiritu Santo ) ,  computed from the 

word l i s t s  in Tryon 1 976 

+ B : v  4 . 1 70 B : i  2 . 268 B : l  1 .  823  ) :  k 1 . 5 7 1  
w : p  3 . 396 9 : 0 2 . 237  k : u  1 . 82 1  + k : k  1 . 570 

+ y : l  2 . 992 p : e  2 . 147 + 7 : a  1 . 805  t : s 1 . 56 8  
g : z  2 . 9 1 1  + m : n  2 . 1 1 9  + G : r  1 .  7 5 1  u :m 1 . 529  
) : 1 2 . 85 2  + 9 : g  2 . 08 1  n : v  1 .  7 5 1  t : e 1 . 522  

+ k : p  2 . 62 3  + 9 :m 1 . 908 + e : e  1 . 706 g : o  1 .  5 1 3  
e : t 2 . 588 t :  1 1 . 90 1  + u : u  1 . 683 a : m 1 . 4 7 3  

+ p : t  2 . 45 6  9 : z  1 . 898 s : e 1 . 64 5  i : k 1 . 458 
s :m  2 . 399 + n : n  1 . 866  p : v 1 . 62 3  w : s  1 . 42 5  
9 : p  2 . 338 + ) :  e 1 . 849 g : g  1 . 6 1 5  G : k  1 . 420 

[ 7 ]  

Most  l ikely sound corre spondence s  be tween Hiw and To lomako 
computed from tab le [ 6 ]  

A plus sign ( +  ) precedes those sound corre spondenc es wh ich seem to 
app l y  beyond reasonab l e  doubt . 



To 1omako 

a e g i k 1 m n 0 p r s t u v z 
------------------------ -------------------------

50 20 1 7  50 2 1 3  5 22  25 15  2 9  1 0  2 1  33 1 2  8 
* , 4 1  1 7  18 28 0 1 3  3 1 6  10 5 6 4 2 1  1 0  4 8 , * 
0 2 1  4 5 14 1 8 2 9 4 0 7 1 8 1 5  1 0  0 0 
9 1 1  1 4 5 0 1 0 1 2 2 2 0 3 6 4 1 9 
B 32 21 13  23 6 5 1 8 20 16 10 8 14 14 10 4 B 
D 62  2 1  19  4 7  5 1 5  3 2 1  23 7 1 5  7 44 1 8  1 1  3 D 
E 84 56 1 6  53 14 26 10 43 31 4 33 1 9  26 31 2 1  1 3  E 
G 2 5  10 1 0  18 8 5 2 9 1 1  2 1 2  3 4 1 2  7 0 G 

S 0 2 7  1 5  8 1 7  2 5 2 7 18  14  9 6 1 0  1 9  1 4  4 0 
a R 1 0 0 1 0 0 0 0 1 0 0 0 2 2 2 1 R 
k U 1 1  0 3 5 4 1 0 2 4 1 3 1 2 4 2 2 U 
a a ' 148 27  42 74 1 8  3 7  8 3 6  43 14 38 14 32 43 38 1 3  , a 
0 e 1 7  7 6 10 3 2 0 3 6 3 2 5 7 8 5 2 e 

h 1 7  8 1 0  1 2  5 1 9 1 0  1 8 8 3 1 2  5 1 h 
i 2 5  1 3  14 25 2 7 0 6 9 3 7 9 1 6  1 5  6 3 i 
j 30 1 3  7 1 6  4 5 3 1 2  8 1 9 4 7 1 0  1 0  5 j 
k 3 1  14 9 2 1  7 1 1  2 9 7 7 8 3 7 1 2  8 3 k 
1 84 3 1  2 3  3 9  1 4  43 6 24 33 9 20 9 2 1  26 20 8 1 
m , 22  6 1 1 2  4 1 7 1 2  8 7 8 2 6 1 0  2 3 m 
n ' 1 30 32 34 67 9 30 1 1  56 33 8 32 14 33 50 34 1 5  n 
0 1 1  7 2 7 1 1 2 3 7 2 3 3 6 4 7 1 0 
p 8 6 2 1 2  0 6 0 6 8 4 3 3 6 4 4 1 p 
r , 90 29 28 72 9 18 4 31 24 14 46 7 28 62 26 1 7  , r 
s 1 3  1 7  7 18  3 2 3 4 1 5  5 9 14 4 9 7 6 , s 
t 1 9  6 9 8 2 9 0 4 1 2  0 1 1 14 6 6 0 , t 
u 2 7  9 8 9 4 6 1 6 1 0  3 10 3 8 1 8  7 1 , u 
w , 1 0  3 3 9 1 3 0 1 3 2 5 3 7 1 0  2 1 , w 
y 1 2  6 5 1 2  4 3 1 5 9 3 3 4 1 0  1 5  4 2 y 

I --------------- --- ------------------------------- ,  
a e g i k 1 ra n 0 p r s t u v z 

[ 8 )  

Tab l e  o f  pos s ib l e  sound corre s pondences  between To lomako (NW 
Espiritu Santo)  and Sakao ( NE Espiritu Santo)  computed from 

the word l i s t s  in Tryon 1 9 76  

+ 1 : 1  5 . 1 70 + r : r  2 . 98 1  t : * 2 . 1 1 0 l : t  1 . 90 5  
+ t : D  5 . 1 3 1  + a : a  2 . 9 7 1  r :  ) 2 . 09 1  v : O  1 . 890 
+ s : s  5 . 07 5  k : U  2 . 954 v : R  2 . 08 2  g : * 1 . 8 7 2  
+ p : B  4 . 529  + k : G  2 . 778  p :  ) 2 . 07 6  n : m  1 . 80 7  
+ m : m  4 . 49 2  + s :h 2 . 6 5 7  u : w  2 . 02 1  + k : k  1 . 805 

p : O 4 . 284 e : s  2 . 398 s : i  2 . 0 1 8  o : s  1 .  797  
+ e : E  3 . 936 p : m 2 . 334 o : t  2 . 0 1 6  + z : r  1 .  7 74 

u : r  3 . 05 7  + u : y  2 . 334 a : n 1 . 943 e : B  1 .  7 2 7  
+ n : n  3 . 05 6  n : E  2 . 22 3  v : o  1 . 940 + z : s  1 .  7 1 4  
+ t : t  3 . 044 + u : u  2 . 1 1 8 + u : O  1 .  905 t : i  1 .  7 1 4  

[ 9 )  

Mos t  l ike ly sound corres pondence s  be tween Tolomako and Sakao 
computed from tab le  [ 8 )  

39 

A plus sign ( + ) prec edes tho se sound corres pondence s  wh ich seem to 
apply beyond reasonab le doubt . 
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Be fore removing After removing 
near-empty rows near-empty rows 

and co lumns and columns 
Proport ion 

X2 X2 o f  cognates N d .  f .  N d .  f .  

0 . 000 252 . 962 6 1 20 225 1 5 5 . 486 5095 1 2 1  
0 . 028 25 1 . 46 3  5 7 8 0  225  1 1 6 . 694 4850 1 2 1  
0 . 122  399 . 398 5989 225 22 1 . 050 5 2 1 5  1 32 
0 . 1 5 9  30 1 . 09 1 64 58 2 2 5  1 89 . 85 1  5600 1 3 2  
0 . 146 389 . 4 1 7  6 2 1 9  225  240 . 0 1 6  5 1 9 7 1 2 1  
0 . 228 42 3 . 549 6345 225  242 . 799 5393 1 2 1  
0 . 285 5 62 . 1 1 3 6072 225 3 1 7 . 02 3  5 1 53 1 2 1  
0 . 32 1  6 7 6 . 607 6684 225 389 . 959  5 6 1 8  1 2 1  
0 . 36 2  778 . 166  6744 225  409 . 566 5692 1 2 1  
0 . 45 1 1 1 50 . 258 6 5 2 1  2 2 5  73 2 . 1 36 562 1 1 2 1  
0 . 488 1 346 . 2 1 5  6 3 5 1  225  804 . 22 1  5263  1 1 0 
0 . 58 1  1 9 1 1 .  3 1 1  68 1 6  225  1 2 2 7 . 1 85 5933  1 32 
0 . 646 1 95 8 . 424 6538 225  1 1 1 9 . 82 9  5425 1 1 0  
0 . 6 1 4  1 96 7 . 85 3  696 1 225  1 2 7 6 . 2 7 3  6 1 4 1  1 32 
0 . 707 2 1 88 . 2 5 7  66 1 1  225 1 5 08 . 003 5 6 1 5  1 2 1  
0 . 797  2687 . 2 1 1  6909 225  1 76 9 . 228 5880 1 2 1  
0 . 805 2 76 3 . 666 692 1 225  1 8 3 7 . 6 5 6  5 9 5 8  1 2 1  
0 . 82 9  32 1 7 . 85 6  6948 225  2023 . 75 7  5959  1 2 1  
0 . 9 1 1  3465 . 074 702 1 225 2 2 1 5 . 509 6071  1 2 1  
0 . 95 5  3956 . 95 7  7 0 2 5  225  2 5 1 3 . 82 6  6052 1 2 1  
0 . 000 204 . 7 7 3  5909 225  1 1 9 . 84 1  5 2 1 3  1 4 3  
0 . 073  323 . 486 6 1 5 9  225  2 1 6 . 380 5276  1 32 
0 . 07 7  2 9 2  . 4 7 7  6406 225  1 6 0 . 695 56 1 3  1 32 
0 . 207  438 . 1 92 6578  225  284 . 1 3 9  560 1 1 2 1  
0 . 1 9 1  390 . 56 7  6399 225 248 . 35 7  5563  1 32 
0 . 26 8  522 . 60 1  65 1 1  225 323 . 545 5 5 7 8  1 32 
0 . 3 1 7  92 6 . 476 646 7  225  526 . 903 5558  1 2 1  
0 . 3 1 3  692 . 055  6534 2 2 5  482 . 324 55 1 9  1 2 1  
0 . 4 1 9  835 . 4 1 3  643 1 225  5 8 1 . 5 1 0  5478 1 2 1  
0 . 45 9  1 2 78 . 740 6549 225  896 . 43 6  58 1 1  144 
0 . 45 9  895 . 7 7 5  6 3 7 1  2 2 5  589 . 6 1 1  5520 132  
0 . 500 1 2 1 1 . 330 6447 225  758 . 264 5442 1 2 1  
0 . 638  2030 . 2 1 1  673 1 225  1 1 36 . 235 5590 1 1 0 
0 . 67 5  2 1 28 . 6 1 9  6670 225 1 34 1 . 494 5703  1 2 1  
0 . 62 6  1 789 . 96 3  6 6 5 8  225  1 2 1 0 . 929 5 7 2 1  1 2 1  
0 . 768 2603 . 49 1  7048 225  1 7 30 . 33 1  5988 1 2 1  
0 . 79 3  269 8 . 204 6785  225  1 702 . 72 6  587 1 1 2 1  
0 . 82 5  3050 . 08 1  69 1 1  225  1 9 7 0 . 602 5927  1 2 1  
0 . 886 348 1 . 68 5  6898 225 2290 . 464 5932  1 2 1  
0 . 97 2  3975 . 81 6  688 1 225 262 1 . 79 7  5940 1 2 1  

[ 1 0 ]  

Re lat ionsh ip between proport ions o f  shared cognates 
and the X2 s t a t i s t ic of tab l e s  o f  po s s ib l e  sound corre spondence s  

Mode l :  To l omako ( NW  Espiritu  Santo)  



4 1  

Be fore removing After remov ing 
near-empty rows near-empty rows 

and columns and columns 
Proport ion 

o f  cognates  X2 N d .  f .  X2 N d .  f .  

0 . 000 9 1 3 . 398 5526 729 140 . 454 245 7 8 1  
0 . 054 770 . 2 78 5370  729 7 3 . 01 1 2453 90 
0 . 1 1 5  102 3 . 805 5 504 7 2 9  1 66 . 34 5  2455 8 1  
0 . 1 5 1  108 1 . 82 1  5792  729  1 9 2 . 7 2 3  2803 90 
0 . 23 7  1465 . 654 5 5 2 9  729  325 . 79 1  26 1 7  8 1  
0 . 269 149 3 . 268 5750 729 2 7 1 . 754 2696 8 1  
0 . 290 1 596 . 360 5 7 2 5  7 2 9  3 5 6 . 76 1  274 1  90 
0 . 3 1 2  1 7 1 3 . 4 2 5  5899 729  496 . 1 74 2967  99  
0 . 430 2409 . 794 603 9  729  505 . 345 2 7 9 2  7 2  
0 . 444 27 3 7 . 08 5  6034 729 8 1 4 . 258  3084 90 
0 . 466 2 7 7 7 . 89 2  60 1 2  729 967 . 42 7  3044 90 
0 . 55 6  3707 . 42 5  6 1 80 729  1 1 6 1 . 6 1 3  3 1 34 90 
0 . 58 1  3807 . 22 9  5840 729  1022 . 8 1 7  2 7 7 8  72  
0 . 695  497 8 . 934 605 7  729  1 6 70 . 72 1  308 1 90 
0 . 703 5392 . 5 77  6048 729  1 543 . 04 1  3096 90 
0 . 746 5638 . 4 1 6  6 1 87 729  1 754 . 82 9  3 304 99 
0 . 8 1 4  7244 . 83 7  64 1 2  729  2476 . 364 35 1 4  1 00 
0 . 846 7263 . 802 6 3 6 1  7 2 9  1 8 1 5 . 1 1 5  3 0 3 1  72  
0 . 907  8 1 9 6 . 46 7  642 5  729 267 3 . 743 3 5 7 3  1 00 
0 . 95 0  89 1 6 . 705 640 1  729 3063 . 96 5  3 5 2 6  100 
0 . 000 852 . 93 7  5470 729 1 1 8 . 800 2284 80 
0 . 050 870 . 909 5 746 702 96 . 847 2743 90 
0 . 1 2 5  946 . 06 1  6002 729 1 52 . 1 7 7  2990 100 
0 . 1 6 1  10 1 6 . 934 5 7 2 3  729 1 5 5 . 37 1  2669 90 
0 . 1 97 1 1 87 . 4 1 8  5742 729 2 50 . 060 2 7 6 7  90 
0 . 2 33  1 380 . 362 5930 729 245 . 53 5  26 7 1  7 2  
0 . 276  1 80 1 . 73 5  5 9 1 9  729  3 1 0 . 96 7  2637  7 2  
0 . 36 2  2264 . 96 3  6055 729 4 1 3 . 26 1  2524 6 3  
0 . 3 7 3  1 932 . 040 5 7 3 6  729  534 . 5 7 6  2 780 90 
0 . 484 3000 . 7 28 5948 729  837 . 1 28  3082 99 
0 . 502 3032 . 1 38 6 1 68 729  8 7 5 . 7 76 3089 90 
0 . 548 4200 . 408 6286 729  1 030 . 306 3201  90 
0 . 58 1  386 5 . 960 6 1 4 1  7 2 9  1 2 3 7 . 01 7  2974 8 1  
0 . 65 9  4597 . 0 14 6298 729 1453 . 850 3308 1 00 
0 . 68 5  4679 . 9 1 5  6065 729 1 407 . 309 2962 8 1  
0 . 703 5750 . 868 6256 729  1 7 29 . 003 3229  90 
0 . 8 1 0  6836 . 306 6 1 7 1  729  2089 . 59 3  3444 100 
0 . 83 2  6906 . 766 6345 729  2 1 3 9 . 266 3 1 20 8 1  
0 . 86 7  7685 . 709 642 5  729  246 1 . 68 7  3208 8 1  
0 . 950 8802 . 96 3  6450 729  286 8 . 0 1 6  3409 90 

[ 1 1  ] 

Re l a t ionship be tween proport ions of shared cognates  
and the X2 s t at i s t ic of tab l e s  of po s s ible sound corre s pondence s  

Mode l :  Sakao ( NE Espiritu Santo )  



42 

4200 * 
4000 * 
3800 * 
3600 * 
3400 * 
3200 * 
3000 * 
2800 * 
2 600 * 
2400 * 
2200 * 
2000 * 
1 800 * 
1 600 * 
1400 * 

XXX3 
XX XX 
242X 

3 3X 
1 200 * 662 2 
1000 * X XXX2X 

800 * 22X3232 X 
600 * 3332 3XXX 
400 * 2 X244524 
200 9X2 5 7 3  X 

x 

X 
23  

X 23  
X3 3 

XXXX X 
X443 . 

X 

X6X 
22X 

XX 
X 3XX 

3X 
2 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0% 20% 40% 60% 80% 1 00% 

Propor t ion o f  shared cognates 

[ 1 2 ]  

Re lat ionsh i p  be tween X2 value s  o f  t ab le s  o f  pos s ible  sound 
corres pondence s  and proport ions o f  shared cognates . 

Mod e l : To lomako ( NW Espiritu  Santo ) .  X2 value s  computed on t ab l es 
of pos s ible  sound corres pondence s  be fore removal o f  columns and 
rows containing cel l s  with expec ted fre quenc ies of less  than 5 

( Graph adapted from output from GLIM 0 Royal Stat i s t ic a l  
Soc iet y , London ) 



2720 * 
2560 * 
2400 * 
2240 * 
2080 * 
1 920 * 
1 760 * 
1 600 * 
1440 * 
1 280 * XX22 
1 1 20 * X22X2 

960 * X 2 23  
800 * 562X3 
640 * X XX4 X3X 
480 * XXX42 5 3 3  X 
320 * X X325 2 2 3X 
1 60 9X25 9 3XX5 32 2 

o * 

27X 
3X 

42X 
xx XX 

X3 2X 
X226 

X 2XXX 
X343 

X2X 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0% 20% 40% 60% 80% 1 00% 

Proport ion o f  shared cognates 

[ 1 3 ]  

Re lat ionsh i p  between X2 value s  o f  tab les o f  pos s ib l e  sound 
corre s pondences and proport ions of shared cognates . 

43  

Mode l :  To lomako (NW Es piritu  Santo ) .  X2 value s  computed on t ab les  
o f  pos s ib l e  sound corre s pondenc e s  a fter removal o f  columns and 
rows conta ining ce l l s  with expec ted frequenc ies o f  l e s s  than 5 

( Graph adapted from out put from GLIM 0 Royal St a t i s t ical  
Soc iety , London) 
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9500 * 
9000 * 4 
8 500 * 24X 
8000 * X 22 
7 500 * 3X22 
7000 * X25X 
6500 * X22 X 
6000 * 2 22X3 
5500 * X XX 

X l 5000 * X2X2X 
4 500 * X 22523  
4000 * X 5 3 2  
3500 * X X2 3X 
3000 * 2 343 
2500 * 2X2 332 
2000 * X 2X2 3 
1 500 * X75 2 54XX 
1000 9236X445624 

500 * 
o * 

* . . . . . . . . .  * . . . . . . . . . * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0% 20% 40% 60% 80% 1 00% 

Proport ion o f  shared cognates  

[ 14 ]  

Re lat ionsh ip be tween X ? values o f  t ab le s  o f  pos s ible  sound 
correspondences  and proport ions of shared cognate s .  

Mode l :  Sakao ( NE Es p i r i tu Sant o ) . X 2  value s  computed on tab l e s  
o f  pos s ib l e  sound corres pondenc e s  be fore removal of  columns and 
rows containing ce l l s  with expec ted frequenc ies of l e s s  than 5 

( Graph ad apted from out put from GLIM C Royal Stat i s t ic a l  
Soc ie t y , London ) 



3200 * 
3040 * 22 
2880 * X23 
2 7 20 * XXX 
2560 * X 22  
2400 * X6XXX 
2240 * X XX 
2080 * X32XX 
1 920 * X 22  

X 2 1 760 * 2X XX X 
1 600 * 2X 22X 3 
1440 * 4 3 2 3  
1 280 * 2X3 
1 1 20 * X2 X23 X 

960 * X2 X2XX 
800 * 2X32X3 X 
640 * X2XXX 
480 * XX X2 342XXX 
320 * 22 3 53342 
1 60 9235X44342X X2 

o * X 
* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0% 20% 40% 60% 80% 1 00% 

Proport ion of shared cognates  

[ 1 5 ]  

Re lat ionsh i p  between X 2  values o f  tab l e s  o f  pos s ib l e  sound 
correspondence s  and proport ions o f  shared cognates . 

Mode l :  Sakao ( NW Espiritu Sant o ) . X 2 values computed on t ab l e s  
o f  pos s ib l e  sound corre s pondence s  a f t e r  remova l  of  columns and 
rows conta in ing cel l s  with expected frequenc ies of l e s s  than 5 

( Graph adapted from out put from GLIM 0 Royal Stat i s t ic a l  
Soc iety , London ) 

4 5  



4 6  

l 54 : BLACK 
le : loa loloa mae ' to mae to 10 
lo?o 100 maet o  t aharea nanae to 
1 00 100 100 Mb09Mb09tuMb met o  
mome ' to 1 0 0  viriviri viriviri  viriviri 
viriviri  vir i ? a  manaras daina mu fir 
m i f ir mo fur mifil mo fir leho 
vu : r  fud : fute movute fria 
mamaet o  virig : a  vur ixa vur ixa=le ' ho virixa 
V 1r1xa 
l 5 5 : WBITE 
wo ' ka wuko wu? a  wuko ' o ' hulu 
hulu hul u  vu? o  yoke yoke 
voNko voko vuso vso voku 
mo foko vuso vuko yoke a l unu 
lulu  lulu movoNk fok mulul  
mo ' fo ' o ' k  mofok mofok mo foNk vuso 
wog : roro ror moror foko 
vuso yoke lulu lulu lulu 
lulu 
1 5 6 : RED 
hahara hahara kekara a ? ara kara 
kara kara Bara hahara g : ag : ara 
Nkara kara Nkara Ngar NdRae 
moNdRai kara ara ara ? a ? ara 
h a ? ara ? a ? ara me : Ngar moNda i  muNkar A 
makar makar mokar hahara hahara 
kar kar kar makare : ara 
memea g : ag : ara Ndaixa t a iha xaxara 
xaxara 
l 5 7 : YELLOW 
9aora mWac ina ma 1 ke ' t Sa mat S ine mWa t Sina 
matS ina mat Sina mat S ina mat Sina mat S ina 
marimaria mat Sina mat S ina mant S ina mat Sina 
mome ' t Sina mat S ina anoa mat Sina mo ' mansna 
ano ? a  t Sor i ? a  me : g : en t S  mat S A ini mo ' mansna 
me ' e ' t S  memet S  e ' ne mimi sin  momat Sna mat S ine 
ne ' lya * mes ine me s ine a90 
ma90a ma las i las ig : a  c A orixa * t Sorixa 
t Sor ika 

[ 1 6 ]  

Four words in 4 1  l anguages and d i a l e c t s  o f  Espiritu  Santo 
t rans l i terated for automat ic proc e s s ing 
( an asterisk ind icates  a mis s ing word ) 



Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasma te ( 4 )  
Vunapu ( 8 )  

Piamat s ina ( 9 )  
Kerepua ( 7 )  

Wus i l  ( 5 )  
Wus i 2  ( 6 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Ma lmariv ( 1 1 )  

Lame t in ( 1 4 )  
Navut ( 1 3 )  
Matae ( 1 7 )  

Wa i l apa ( 2 2 )  
For t senal ( 1 9 )  

Ake i ( 1 8 )  
Penan t s iro ( 20 )  

Tas iriki ( 2 1 )  
Batunl amak ( 1 6 )  

Amb long ( 24 )  
Morouas ( 1 5 )  
Narango ( 25 )  

Nambe l ( 29 )  
Ror ia ( 23 )  

Tangoa ( 40 )  
Araki ( 4 1 ) 
Mafea ( 35 )  

Aore ( 3 7 )  
Tut uba ( 36 )  

Tambot a l o  ( 30 )  
Malo-South ( 3 9 )  
Ma lo-North ( 38 )  

Tur ( 28 )  
Butma s  ( 2 7 )  

Polonombauk ( 26 )  
SB2 ( 34 )  

Lored iakarkar ( 32 )  
SB I ( 33 )  

Sakao ( 3 1 ) 

----------- ! ---
--------------- !---

! --
,--

! 
! --- ! 

------- ! ---

----------- ! 
!--

'-- ! --- ' 

------- ! 
!--

,-- !--

- --- - --- -- - .--

! --- ' 

!--

--------------- ,--! ---
- --- - - - - - - - - - - - - - - - , 

!---

--------------- ,--! --- ! 
------------------- ! 

[ 1 7 ]  

Phy logenI o f  4 1  communa lec t s  o f  Espiritu Santo reconst i t ut ed 
from (X -b ) /N mea surement ,  t aken after removing near-empty 

rows and columns from tab le of  pos s ib l e  
sound corres pondences  

4 7  
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Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasmat e  ( 4 )  
Vunapu ( 8 )  

Piamat s ina ( 9 )  
Kerepua ( 7 )  

Wus i l  ( 5 )  
Wus i 2  ( 6 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Ma lmar iv ( 1 )  

Navut ( 1 3 )  
Mat ae ( 7 )  

Lame t in ( 14 )  
Wa i l apa ( 2 2 )  

Tas i r iki ( 2 1 )  
Ake i ( 8 )  

Penan t s iro ( 20 )  
Fort sena l ( 9 )  

Batun l amak ( 6 )  
Amb long ( 24 )  
Morouas ( 1 5 )  

Nambe l ( 29 )  
Narango ( 2 5 )  

Roria  ( 23 )  
Tambo talo ( 30 )  

Mafea ( 3 5 )  
Tut uba ( 36 )  

Aore ( 3 7 )  
Araki ( 4 1 ) 

Tangoa ( 40 )  
Ma l o-North ( 38 )  
Ma lo-South ( 3 9 )  

Sakao ( 3 1 )  
Butmas ( 2 7 )  

Tur ( 28 )  
Polonombauk ( 26 )  

SB2 ( 34 )  
Lored iakarkar ( 3 2 )  

S B I  ( 33 )  

--------------- !---

-----------------------! 

!---
------- !---

---------------!---

!--

!--

!--

!--- ' 

,--!---

-----------! 
----------- ! 
--------------- , 

!---

!--- ' 

!---
!--- ' 

--------------- !---

!--- ' 

[ 1 8 ]  

Phylogeny o f  4 1  communalec t s  o f  Espiritu Santo recon s t i tuted 
from ( X2 -b ) /N measurement s , t aken be fore removing near-empt y  

rows and columns from t ab l e  o f  pos s ib l e  
sound corre s pondence s  



Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasmate ( 4 )  
Vunapu ( 8 )  

Piamat s ina ( 9 )  
Kerepua ( 7 )  

Wus i 2  ( 6 )  
Wus i l  ( 5 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Ma lmar iv ( 1 1 )  

Lame t in ( 1 4 )  
Navut ( 1 3 )  
Matae ( 1 7 )  

Ake i ( 1 8 )  
Penant s iro ( 20 )  

For t senal ( 1 9 )  
Wa i l apa ( 22 )  

Tas i r iki ( 2 1 )  
Batun l amak ( 1 6 )  

Amblong ( 24 )  
Narango ( 25 )  

Roria  ( 23 )  
Morouas ( 1 5 )  

Nambe l ( 2 9 )  
Tambot a lo ( 30 )  

Ma lo-North ( 38 )  
Araki ( 4 1 ) 

Tangoa ( 4 0 )  
Ma fea ( 35 )  

Tutuba ( 36 )  
Aore ( 3 7 )  

Ma lo-South ( 3 9 )  
Tur ( 28 )  

Butmas ( 2 7 )  
Po lonombauk ( 26 )  

SB2  ( 34 )  
Lored iakarkar ( 3 2 )  

SBI  ( 33 )  
Sakao ( 3 1 ) 

--------------- , ! ---
------------------- , ! ---

! ---
------- ! ---
----------- ! ---

------- 1---

------- ,-- ! --- !--! 
! 

------- '-- I --- , 

--------------- , --

------- ! ---
----------- ! ---
----------- ! 

------- '-- I ---
! --- ' 

! --- ' 

--------------- ! ---
------------------- , 

! --- ! 

[ 1 9 ]  

Phy logeny o f  4 1  communa lec t s  o f  Espiritu  Santo recon s t i tuted 
from X 2-b measurement s , taken after removing near-empty 

rows and columns from t ab le s  of pos s ib l e  
sound corre spondence s  

4 9  
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Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasmate ( 4 )  
Vunapu ( 8 )  

Piamat s ina ( 9 )  
Kere pua ( 7 )  

Wus i 2  ( 6 )  
Wus i 1  ( 5 )  

Nonona ( 1 2 )  
To lomako ( 0 )  
Ma lmar iv ( 1 )  

Navut ( 1 3 )  
Matae ( 7 )  

Lame t in ( 4 )  
Wa i l apa ( 22 )  

Tas i riki ( 2 1 )  
Akei ( 1 8 )  

Penant s iro ( 20 )  
For t senal ( 9 )  

Batun l amak ( 1 6 )  
Amb long ( 24 )  
Narango ( 2 5 )  

Nambe l ( 2 9 )  
Morouas ( 1 5 )  

Ror ia ( 23 )  
Tambotalo ( 30 )  

Ma fea ( 3 5 )  
Tut uba ( 36 )  

Aore ( 3 7 )  
Araki ( 4 1 )  

Tangoa ( 40 )  
Ma lo-South ( 39 )  
Ma lo-North ( 38 )  

Sakao ( 3 1 )  
Butmas ( 27 )  

Tur ( 2 8 )  
Pol onombauk ( 26 )  

SB2 ( 34 )  
Lored iakarkar ( 32 )  

SB1  ( 33 )  

--------------- 1 ---

----------------------- I--- ! 

! ---
------- ! ---
----------- ! 
--------------- ! ---
------- 1 

!--- ! ---

- - - - - - - - - - - , 
!-­

! --- ' 
---- - - - - - - - , 

! ---
------- ! ---

! --- I 

- - - - - - - - - - - , --

--------------- ,---! ---

! --- ' 

[ 20 ]  

Phylogeny o f  4 1  communalec t s  o f  Espiritu Santo  recon s t i tuted 
from X2-b measurement s , taken be fore removing near-empt y  

rows and columns from tab l e s  o f  pos s ible  
sound corre spondences 



Hukua ( 1 )  
Nokuku ( 3 )  
Va 1 pe i ( 2 )  

Tasmate ( 4 )  
Vunapu ( 8 )  

Piama t s ina ( 9 )  
Kerepua ( 7 )  

Wus i 1 ( 5 )  
Wus i 2  ( 6 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Ma lmar iv ( 1 1 )  

Lamet in ( 1 4 )  
Navut ( 1 3 )  
Ma t ae ( 1 7 )  

Wa i l apa ( 22 )  
Fort senal  ( 1 9 )  

Ake i ( 1 8 )  
Penants iro ( 20 )  

Ta s i riki ( 2 1 )  
Batun l amak ( 1 6 )  

Nar ango ( 25 )  
Morouas ( 1 5 )  
Amb 1 0ng ( 24 )  

Nambe 1 ( 29 )  
Tangoa ( 40 )  

Araki ( 4 1 ) 
Roria ( 2 3 )  
Ma fea ( 3 5 )  

Aore ( 3 7 )  
Tutuba ( 36 )  

Tambo t a l o  ( 30 )  
M a  l o-South ( 3 9 )  
Ma l o-North ( 38 )  

Tur ( 2 8 )  
Butmas ( 2 7 )  

Po 1 onombauk ( 2 6 )  
SB2 ( 34 )  

Lored iakarkar ( 3 2 )  
SB1  ( 33 )  

Sakao ( 3 1 )  

----------- , ! ---
------- -------- , ! ---

,--
!

--

!--

! --- ' 
! ---

! --- ' 

----------- ! 

! --- ' 

--------------- , !
--

-- - - - - - - -- - - - - - , --

----------------------- !--

------- -------- , !--

--------------- ,--! ---
-- - -- - - - -- - - - - - - -- - , 

! --- ! 
-- - - - - -- - - - - - - - - - - - , 

[ 2 1 1  

Phylogeny of  41  communa 1 e c t s  of  Espiritu Santo  recon s t i tuted 
from X2/N measurement s , taken after remov ing near-empty 

rows and columns from tabl e s  o f  pos s i b l e  
sound corre s pondence s  

5 1  



5 2  

Hukua ( 1 )  
Nokuku ( 3 )  
Vunapu ( 8 )  
Va l pe i  ( 2 )  

Tasmat e  ( 4 )  
Piamat s ina ( 9 )  

Kerepua ( 7 )  
Wus i l  ( 5 )  
Wus i 2  ( 6 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Malmar iv ( 1 1 )  

Navut ( 1 3 )  
Matae ( 1 7 )  

Lame t in ( 1 4 )  
Wa i l apa ( 2 2 )  

Tas i r iki ( 2 1 )  
Ake i ( 1 8 )  

Penan t s iro ( 20 )  
For t senal ( 1 9 )  

Batunlamak ( 1 6 )  
Amb long ( 24 )  
Morouas ( 1 5 )  
Narango ( 25 )  

Nambe l ( 29 )  
Ror ia ( 23 )  
Sakao ( 3 1 ) 

Tambot a l o  ( 30 )  
Araki ( 4 1 ) 

Malo-North ( 38 )  
Tangoa ( 40 )  

Ma fea ( 35 )  
Tutuba ( 36 )  

Aore ( 3 7 )  
Ma lo-South ( 3 9 )  

Butmas ( 2 7 )  
Tur ( 28 )  

Polonombauk ( 26 )  
SB2 ( 34 )  
S B I  ( 3 3 )  

Lore d iakarkar ( 32 )  

------- ! ---
----------- ! ---
--------------- ! 
------------------- ! 
- - - - - - - - - - - ---- - - - - , 

! ---
------- ! ---

--------------- ! ---

------- '-- I ---

! ---
------- !---
----------- ! ---

! ---
'-- I - - - ' !--

!--

-- --- - - - - - - - ---- - - - , 

----------- ,  ! ---

[ 22 ]  

!-­
! --- ' 

! -

Phylogeny o f  4 1  communal ec t s  o f  Espiritu Santo reconst i t ut ed 
from X 2/N measurement s ,  t aken be fore removing near-empty 

rows and columns from tab l es of  pos s ib l e  
sound corres pondence s  



Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasmate ( 4 )  
Vunapu ( 8 )  

Piama t s ina ( 9 )  
Kerepua ( 7 )  

Wus i 2  ( 6 )  
Wus i 1  ( 5 )  

Nonona ( 1 2 )  
To lomako ( 1 0 )  
Ma lmariv ( 1 1 )  

Lame t i n  ( 1 4 )  
Navut ( 1 3 )  
Mat ae ( 7 )  

Ake i ( 1 8 )  
Penan t s iro ( 2 0 )  

Fort senal ( 1 9 )  
Wai l apa ( 2 2 )  

Tas i r iki ( 2 1 )  
Batunl amak ( 1 6 )  

Amblong ( 24 )  
Narango ( 25 )  

Roria  ( 23 )  
Morouas ( 1 5 )  

Nambe l ( 29 )  
Tambot a l o  ( 30 )  

Ma lo-North ( 38 )  
Araki ( 4 1 ) 

Tangoa ( 40 )  
Mafea ( 35 )  

Tutuba ( 36 )  
Aore ( 3 7 )  

Ma l o-South ( 39 )  
Sakao ( 3 1 ) 

Butmas ( 2 7 )  
Tur ( 28 )  

Polonombauk ( 26 )  
SB2  ( 34 )  

Lorediakarkar ( 32 )  
S B 1  ( 33 )  

--------------- ,--- ! ---
------------------- , ! ---

-------- ------- ,---

! ---
------- ! ---
----------- , ! ---
- - - - -- - - - ------ , 

------- '---I ---

!---

! --- ! --- ! 
! ! 

------- '--- I --- , 
- - ------ - -- , 

------- '--- 1 --- . 
----------- , ! ---

- - - - - - - , ---

----------- ! ---
------- ! 
- - - - -- - ,---

! --- ! 
! 

! --- ' 
! --- ! 

- - --- - - ,---

--------------- ,---! ---

--------------- ,---! --- , 
-- -- - - -- -- -- - - - ---- , 

[ 2 3 ]  

--- I 

Phylogeny o f  41 communalec t s  o f  Espi r i tu Santo  rec on s t i t uted 
from X2 measurement s ,  taken after removing near-empty 

rows and columns from tab l es o f  pos s ib le 
sound corre spondence s  

5 3  
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Hukua ( 1 ) ---- ------ -

Nokuku ( 3 )  ------- - - - - ! ---
Va l pe i  ( 2 )  -- -- -----------

Tasmate ( 4 )  ------------------- ! 
Vunapu ( 8 )  ---- - ----------

Piama t s ina ( 9 )  ---------------
Kerepua ( 7 )  ----- --

Wus i 2  ( 6 )  ----- - - ! ---
Wus i l  ( 5  ) --------- -- ! ---

Tolomako ( 1 0 )  --- - -----------

Malmar iv ( 1 1 )  ------ -

Ma tae ( 1 7 )  ! 

( 1 3 )  ! 
--

! ---Navut 
Lame t in ( 1 4 )  ! 

----- - - - - - ---

Nonona ( 1 2 )  --------- - -----

Wai l apa ( 22 )  ------ - - ---

Tas i r iki ( 2 1 ) , ------- - ---- -

Ake i ( 1 8 )  -- - - - --

Penant s i ro ( 20 )  --- - - -- ! --- ' 

Fort senal ( 1 9 )  -----------

Batun l amak ( 1 6 )  
Amblong ( 24 )  ! ---
Narango ( 25 )  ------- ! ---

Nambe l ( 2 9 )  --- - - --

( 1 5 )  -- ----- , --Morouas 
Ror i a  ( 23 )  -----------

Sakao ( 3 1 )  , -------------
( 30 )  ! 

--
Tambot a l o  -----------

Tutuba ( 36 )  ! ---
Aore ( 3 7 )  ! --- ' 

Mafea ( 3 5 )  -------
Araki ( 4 1 ) ! 

--
--- --------

( 40 )  , --Tangoa - ----------

Malo-South ( 39 )  --- - ---- ---

Ma lo-North ( 38 )  ---- -------
--, 

Butmas ( 2 7 )  -- -- -------

( 2 8 )  ------ ----- , -- ! ---Tur 
Polonombauk ( 26 )  ---------------

SB2 ( 34 )  ! 
----- - -------

S B I  ( 33 )  ---- - - - ---- , -- ! --- , 

Lored iakarkar ( 3 2 )  --- - -----------

[ 24 ]  

Phylogeny o f  4 1  communalec t s  o f  Espiritu  Santo recon s t ituted 
from X2 measuremen t s ,  taken be fore remov ing near-empt y  

rows and columns from t ab les o f  pos s i b l e  
sound corre spondence s  



Hukua ( 1 )  
Nokuku ( 3 )  
Va l pe i  ( 2 )  

Tasmate ( 4 )  
Vunapu ( 8 )  

Piama t s i na ( 9 )  
To lomako ( 1 0 )  

Wus i l  ( 5 )  
Wus i 2  ( 6 )  

Kere pua ( 7 )  
Nonona ( 1 2 )  

Malmariv ( 1 1 )  
Navut ( 1 3 )  
Mat ae ( 1 7 )  

Lame t in ( 1 4 )  
Wa i l apa ( 22 )  

Penant s i ro ( 20 )  
Tas iriki  ( 2 1 )  

Ake i ( 1 8 )  
For t sena l ( 1 9 )  

Roria  ( 2 3 )  
Morouas ( 1 5 )  

Batun i amak ( 1 6 )  
Amb long ( 24 )  
Narango ( 25 )  

Nambe l ( 29 )  
Tambotalo ( 30 )  

Tangoa ( 40 )  
Ma fea ( 35 )  

Aore ( 3 7 )  
Tutuba ( 36 )  

Ma lo-North ( 38 )  
Ma lo-South ( 39 )  

Araki ( 4 1 ) 
Tur ( 28 )  

Butmas ( 2 7 )  
Po l onombauk ( 26 )  

SB2 ( 34 )  
S B I  ( 33 )  

Lored iakarkar ( 32 )  
Sakao ( 3 1 ) 

----------- , ! ---

--------------- , ! ---

! ---

-------- ------------ - - - , 

-
, 

------- ,
--

,
--

--------------- , , ---

, --

,
--

--------------- , 

, ---

' --- ' 
--- ---- , ,

--

----- ---------- , ,
--

------ ------------ - , 

------ --------- , ,
--

------- ------------ , 

----------- ---- , --

- ------ , --
,

-- --

-------------- ---- - , 

, 
--- I 

, -- -

' --- ' 

------- -- - ----- ---- ,--
, ---

----------- --------- - -- , 

-- ----- ----------- - ,
--

, -- - , 

[ 2 5 ]  

, -

Phy logeny o f  41 communa lec t s  o f  E s p i r i tu Santo reconst i tuted 
from propor t ions o f  shared cognates  
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1 54 : BLACK 
miyig : e :  mududut nemWyut mi l ie nemleg : leg : 
s i l s i l i g : a  g : akorkor xekurkur korkor g : akurkur 
KpWu9KpWu9 wir iwir i g : vawiwi r ig : werwe r i u  we : rwir i g : 
wewe r i g : Mbo lo Mbo lo osooso mae to 
mae t o  mae to mai t o  mae t o  mae to 
mae t o  mae to me to maea t  me to 
teme aMbroh mamlek amee 
1 5 5 : WHITE 
yu i lulu ne l ul g : eKpWaKpWa nakWag : kWag : 
aKpWag : a  g : akWakWag : a  g : eKpWag : KpWag : g : akWag : g : aKpWag : 
g : e KpWauKpWag : wewend vawen wenwen vavWe t 
g : awe t wenwen wenwen s i 9ara og : Wog : Wo 
ovovo ovovo vWas voas was ig : i  
mafute mevut e lotu movuot ma i t a  
tedap as af pa lpal adao 
l56 : RED 
mie mi nema : l awlaw nalawlaw 
memea g : amemee g : e l awlaw marne g : ameme 
g : e l au l au me vamme verne vamme 
g : ameme me me meme memea memea 
memea memea memea memea memeag : i  
memea memea kara memea memea 
tememe ar fan 9 i 9 i  arne 
1 5 7 : YELLOW 
9090 e90 ne 90i  90 i 90 i  n090i90i  
a90a90 g : a9a9 g : ea9a9 a9a9 g : a9a9 
g : e 90r90r a9a90r va9 to : r to : ro va9a90r 
g : aa9 a9a9 a9a9 a90ag : a  a90g : a  
ya90xa ea90g : a  ya90xa ea90g : a  ea90g : a  
a90ka a90ka 090ro a90ak a90g : a  
t e s e sede amsoh l i t l i t ase s e t  
1 5 8 : GREEN 
ma i g : e te : ma l ag : ehe nemWa l g : eh g : e 9mal naKpWai 
turuturug : a  ' u ' uruxo g : e ' o ' orog : o totorog : g : atortorog : 
g : emWa9mWal veturt urug : vato : te : rug : a9ra v l ur l ur 
totorow NdoNdosma : t  Ndosmat mal ag : e sag : a  ma lxesaxa 
* * * * * 
ke s aka ke saka ke s ake s a  * * 
t emamal k i s  amalma l e  maksansan aml amles 

( 26 ) 

Five words in 34 languages and d ia l ec t s  of the Nor the a s t  
New Hebrides , tran s l i terated for automa t i c  proc e s s ing 

( an as t e r i s k  ind icates  a miss ing word ) 



Hiw 0 )  -----------
Toga ( 2  ) -----------

Lehal i ( 3 )  -- -----
Lehal urup ( 4 )  

Mot l av ( 5 )  
-- --, 

Bek ( 1 )  ------- ! --- ' 
Ve tumboso ( 9 )  

Mos i na ( 0 )  ! --- , 

Sasar ( 8 )  ! 
--

! 
Vatrata ( 7 )  

Mo ta ( 6 )  ---------- -

Nume ( 2 )  ------- ! ---
Dor ig ( 1 3 ) 

We t amut 0 5 )  
-- --

Koro ( 4 )  
--

! 
( 6 )  , --Lakona 

Mer i g  ( 7 )  -----------

Me r l av ( 1 8 )  -----------
Mar ino ( 9 )  ----------- ----

Peterara ( 20 )  ----------- ! -
( 2 1 ) ! 

--
Navenevene -------

Tam ( 22 )  ------- ! --- ' 
Nasawa ( 2 3 )  

Narovorovo ( 24 )  ! --- ' ! --- ! 
Baetora ( 2 5 )  -------

Wai lengi ( 26 )  ----- --
Lo lomatui  ( 2 7 )  ------- ! ---

Ngwa t ua ( 28 )  -------

Lo l s iwoi ( 2 9 )  , -------- -

Raga ( 30 )  ---- -----------

Apma ( 3 1 )  -------------------
Seke ( 3 2 )  ---------------

( 33 )  , -- --
Sa -- -------- - ----

Sowa ( 34 )  -------------------

[ 2 7 ]  

Phy logeny o f  34 communa lec t s  o f  the Northeast New Hebrides 
recons t i t uted from ( X 2-b ) /N measurement s  taken a fter remov ing 

near-empt y rows and columns from tab les  of 
pos s ible  sound corre spondences  

5 7  
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Hiw ( 1 )  ---------------
Toga ( 2 ) ---------------

Lehal i ( 3 ) -------

( 4 )  ! 
--

Leha l urup 
Mo t l av ( 5  ) 

--, 

Mo ta ( 6 )  ------ ----- ! --- ! 
Vatrata ( 7 )  -------

Ve tumboso ( 9 )  ! ---

Mos ina ( 0 )  
Sasar ( 8 )  ---- ---

Bek ( 1 )  ------- , --

Nume ( 2 )  -------

Dor ig ( 1 3 )  --
We t amut O S )  , 

Koro ( 14 )  ------- 1 --- ' 
( 6 )  , --Lakona -------

Merig ( 1 7 )  -----------

( 1 8 )  , --Mer l av -----------
Mar ino ( 9 )  ---------------

Pe terara ( 20 )  ----- -- ! -
Navenevene ( 2 1 )  ! 

Tam ( 2 2 )  
--

!
--

( 2 5 )  
-- --

Bae tora ------- ! ! 
Nasawa ( 23 )  -------

( 24 )  , --Narovorovo -------

Raga ( 30 )  ---------------
Wa i leng i ( 26 )  -------

Lolomatui ( 2 7 )  ------- , -- ! ---
Lol s iwoi ( 2 9 )  ----------- ! --- ' 

Ngwatua ( 28 )  ---------------

Apma ( 3 1 )  ---------------
Seke ( 3 2 )  ---- ----- --

Sa ( 33 )  ---- --- ---- --, 

Sowa ( 34 )  -------------------

[ 28 )  

Phylogeny o f  3 4  communa lec t s  o f  the Northeast New Hebr ides 
recons t i tuted from ( X2_b ) /N measurement s taken be fore remov ing 

near-empt y  rows and columns from t ab le s  o f  
pos s ible  sound corre s pondences  



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot l av ( 5 )  
Bek ( 1 1 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Sasar ( 8 )  
Vatrata ( 7 )  

Mo t a  ( 6 )  
Nume ( 1 2 )  

Lakona ( 1 6 )  
Koro ( 14 )  

We t amut ( 1 5 )  
Dor i g  ( 1 3 )  
Mer i g  ( 1 7 )  

Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Nasawa ( 23 )  

Navenevene ( 2 1 ) 
Tam ( 22 )  

Narovorovo ( 24 )  
Bae tora ( 2 5 )  

Wa i lengi ( 26 )  
Lo lomatui  ( 2 7 )  

Ngwatua ( 28 )  
Lo l s i  wo i ( 2 9 ) 

Raga ( 30 )  
Apma ( 3 1 )  
Seke ( 32 )  
Sowa ( 34 )  

S a  ( 3 3 )  

--- - - - --- - --- -- ,---

,---

! --­
! 

------- '---I --- , 

--- --- - ,--

!---

, -- !---

--- -- -- , 

- ---- ------ ---- ,--

------- '--I --- , 

------- ,--

------- '-- I ---
! --- ' 

-- - --- - - -- - ,--

! --- ' 
----------- ,---!--- , 

[ 2 9 )  

Phylogeny o f  34 communa lec t s  o f  the Northea s t  New Hebrides  
recon s t i tuted from X2-b meas urement s  t aken after  removing 

near-empty rows and columns from t ab le s  o f  
pos s ib l e  sound corre s pondence s  

5 9  
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Hiw ( 1 )  ---------------

( 2 )  --------------- , -- ! Toga 
Leha l i  ( 3 ) 
Mo t l av ( 5 )  ! ---

Leha l urup ( 4 )  ------- ! 
Mot a  ( 6 )  

------- - -- --- ! 

Bek ( 1 1 )  -----------
( 7 )  ! --Vatrat a 

Mos ina ( 1 0 )  , --! ---

Ve tumbo so ( 9 )  ------- , ! --- ' 
Sasar ( 8 )  -----------

Nume ( 1 2 )  ----- --

Dor i g  ( 1 3 )  
-- ! 

We t amut ( 1 5 )  ! 
--! 

Koro ( 14 )  ------- ! ---
Lakona ( 1 6 )  ------- , 

Mer i g  ( 1 7 )  -----------

Me r l av ( 1 8 )  ----------- , 

Marino ( 1 9 ) ---------------

Pe terara ( 20 )  ----- ------ ! -

( 2 1 )  ! --Navenevene 
Tam ( 2 2 )  , -- ! --- ! 

Narovorovo ( 24 )  
Bae tora ( 25 )  ! --- ! 

Nasawa ( 2 3 )  --- --------
Wai leng i ( 26 )  -------

Lolomatui ( 2 7 )  , -- ! ----------

Ngwatua ( 2 8 )  -------

Lo l s iwoi ( 2 9 )  ------- , -- ! --

Raga ( 30 )  ---------------

Apma ( 3 1 )  -------------------

Seke ( 32 )  ----------- ! --- , 

Sa ( 3 3 )  -- --------- ! --- , 

Sowa ( 34 )  ------------ ---

[ 30 ]  

Phy logeny o f  34 communalec t s  o f  the Northeast  New Hebrides 
recons t i tuted from X2 -b measurement s t aken be fore removing 

near-empty rows and columns from t ab le s  o f  
pos s ible  sound correspondences 



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehal urup ( 4 )  

Mot l av ( 5 )  
Bek ( 1 1 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Sasar ( 8 )  
Vat r a t a  ( 7 )  

Mot a  ( 6 )  
Nume ( 1 2 )  

Dor i g  ( 1 3 )  
We t amut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1  n 
Mer l av ( 1 8 )  
Marino ( 1 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 2 2 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Wai l engi ( 26 )  
Lolomatui ( 2  n 

Ngwatua ( 28 )  
Lol s iwo i  ( 29 )  

Raga ( 30 )  
Apma ( 3 1 )  
Sowa ( 34 )  
Seke ( 32 )  

S a  ( 33 )  

--------------- ,---! 
------- ! 

!---
! --- ' 

! --- ' 

----------- ! ---

-- - - - - - .--- --
!--

!---

------- ,---
!---! 

! --- ' 

! -

------- ,--- ! --- , ! --- ! 

----------- ! ---

------------------- ,---
----------------------- ! 

[ 3 1 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeast  New Hebr ide s 
recons t i tuted from X2 /N measurement s  t aken after  removing 

near-empt y rows and columns from t ab le s  o f  
pos s ib l e  sound corre s pondences  

6 1  
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Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot lav ( 5 )  
Mot a  ( 6 )  

Vat rata ( 7 )  
Ve tumboso ( 9 )  

Mos ina ( 1 0 )  
Sasar ( 8 )  

Bek ( 1 1 )  
Nume ( 1 2 )  

Dor ig ( 1 3 )  
We tamut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 2 2 )  
Nasawa ( 2 3 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Raga ( 30 )  
Wa i l engi ( 26 )  

Lo lomatui ( 2 7 )  
Ngwatua ( 28 )  

Lol siwoi ( 29 )  
Apma ( 3 1 )  
Seke ( 32 )  

S a  ( 3 3 )  
Sowa ( 34 )  

--------- ---- -- , ---

!---! 
----------- , 

! ---
,---

----------- , 
--------------- , 

! --- ' 
-- - -- -- , ---

,---
! ---

------ ----- ! ---!---

------- ,---

--- ------ -- ,  

---- ------- ,---

! 

! --- ! 

! --- ' 

----------- ,---! ---

! --- ' 

[ 3 2 ]  

Phylogeny o f  34 communalec t s  o f  the Northeast  New Hebrides 
recons t i tuted from X2/N measurements  taken be fore removing 

near-empty rows and columns from tab l e s  o f  
pos s ible sound corre spondence s  



Hiw ( 1 )  
Toga ( 2 ) 

Leha l i  ( 3 )  
Leha l urup ( 4 )  

Mot l av ( 5 )  
Bek ( 1 1 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Sasar ( 8 )  
Vatrata ( 7 )  

Mot a  ( 6 )  
Nume ( 1 2 )  

Dor i g  ( 1 3 )  
We tamut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 2 2 )  
Narovorovo ( 24 )  

Bae tora ( 2 5 )  
Nasawa ( 23 )  

Wa i l eng i ( 26 )  
Lo lomatui ( 2 7 )  

Ngwatua ( 28 )  
Lo l s iwoi ( 29 )  

Raga ( 30 )  
Apma ( 3 1 )  

Sa ( 33 )  
Seke ( 32 )  
Sowa ( 34 )  

---- - -------- -- ,---

!
---

! 
---- - --- --- , ! --- ' 

--- ---- , ! --- ' 

------- , ! ---

! --- ! 

--- ---- ---- , 

--------- -- , 

--- ---

-- - ---------------- ,---

! --- ! 

! --- ' ! ---

--------------- --- - , 

-- - ------- - ---- , ! --- ' 

!
---

-------- -- - ,  

----- --- --- - - - - - --- ,  
----------------------- !---

-- -- ----- - ------------- ,  

[ 33 1 

! -

Phylogeny o f  34 communalec t s  o f  the Northeast New Heb r ides 
recon s t i t uted from X 2 measurement s taken after removing 

near-empty rows and co l umns from tab l e s  o f  
pos s ible  sound corre s pondenc e s  

6 3  
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Hiw ( 1 )  
Toga ( 2 )  

Leh a l i  ( 3 )  
Mot l av ( 5 )  

Lehalurup ( 4 )  
Mot a  ( 6 )  
Bek ( 1 1 )  

Vatrata ( 7 )  
Mos ina ( 1 0 )  

Ve tumboso ( 9 )  
Sasar ( 8 )  
Nume ( 1 2 )  

Dor ig ( 1 3 )  
We t amut ( 1 5 )  

Koro ( 1 4 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Marino ( 1 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 22 )  
Narovorovo ( 24 )  

Bae tora ( 25 )  
Nasawa ( 23 )  

Wai leng i ( 26 )  
Lo lomatui ( 2 7 )  

Ngwatua ( 28 )  
Lo1 siwoi ( 2 9 )  

Raga ( 30 )  
Apma ( 3 1 )  
Seke ( 3 2 )  

S a  ( 33 )  
Sowa ( 34 )  

-- ---------- --- , 

,-- ! ---

----------- ! 

!
--

! ---

! ---

! --- ' 

,--

! --- ' 

-- ----- ,--

-------- --- ,--

! -

,--! --- ! 

,--
! --- ! 

------- ,-- ! ---

---- --- ,--
! ! 

!
--

! --- ' 
----------- ,-- ! --- , 

[ 34 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeast New Hebr ides 
reconst i tuted from X2 measuremen t s  taken be fore remov ing 

near-empty rows and columns from tab l e s  o f  
pos s ible  sound corres pondence s  



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Leha l urup ( 4 )  

Mot l av ( 5 )  
Mot a  ( 6 )  

Vatrata ( 7 ) 
Sasar ( 8 )  

Bek ( 34 )  
Vetumbo so ( 9 )  

Mos ina ( 1 0 )  
Dor i g  ( 1 2 )  

Wet amut ( 14 )  
Nume ( 1 1 )  

Lakona ( 1 5 )  
Koro ( 1 3 )  

Mer i g  ( 1 6 )  
Mer l av ( 1 7 )  
Mar ino ( 1 8 )  

Navenevene ( 20 )  
Tam ( 2 1 )  

Peterara ( 1 9 )  
Narovorovo ( 23 )  

Baetora ( 24 )  
Nasawa ( 22 )  

Wai leng i ( 25 )  
Lolomatui ( 26 )  

Lol s i wo i  ( 28 )  
Ngwatua ( 2 7 )  

Raga ( 2 9 )  
Apma ( 30 )  

S a  ( 32 )  
Sowa ( 33 )  
Seke ( 3 1 )  

------- ! ---

! --- ! 
! --- ! ! ---

- - - - -- - - - - - , --

,-- ! ---
------- ! ---

--- - --- ,--

,--! ---

!
--

!
--

! ­
! 

'
--

! --- ' ! --- ! 

----------- !--! 
! --

--------------- ,--! 
------------------- !--

[ 3 5 ]  

Phylogeny o f  34 communal e c t s  o f  the Northeast  New Hebrides 
reconst ructed from proport ions o f  shared cognat e s  
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Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Bek ( 1 1 )  

Lehalurup ( 4 )  
Mot l av ( 5 )  

Vatrata ( 7 )  
Sasar ( 8 )  

Mota ( 6 )  
Ve tumboso ( 9 )  

Mo s ina ( 1 0 )  
Nume ( 1 2 )  

Dor ig ( l 3 )  
Wetamut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 22 )  
Bae tora ( 25 )  

Nasawa ( 23 )  
Narovorovo ( 24 )  

Raga ( 30 )  
Wai lengi ( 26 )  

Lolomatui ( 2 7 )  
Ngwatua ( 28 )  

Lol s iwoi ( 2 9 )  
Apma ( 3 1 )  

Sa ( 33 )  
Seke ( 3 2 )  
Sowa ( 34 )  

------- '-- I 
!--

'--! --- ' 
! ---

--------------- ! 

--------------- ,--

,--
!

--

!
-- --

! 

! ---

! --- ' 

----------- ,--

------------------- ! 

[ 36 ]  

Phylogeny o f  34 communalec t s  o f  the Northeast  New Hebr ides 
recons t i tuted from ( X 2 -b ) /N measuremen t s  taken a fter removing 

near-empty rows and columns from tab l e s  o f  
pos s ible sound corre spondence s  

( a f fixes stripped ) 



Hiw ( 1 )  ---------------

( 2 )  --------------- , --Toga 
Leha l i  ( 3 ) -------

Leha l urup ( 4 )  
Mot lav ( 5 )  , -- --

! 

Mota ( 6 ) ----------- ! 

( 7 )  ! 
--

Vat rata 
Sasar ( 8 )  , --! --- ! ---

Ve tumbo so ( 9 )  
Mo s ina ( 1 0 )  , -- --

! 

Bek ( 1 1  ) -----------

Nume ( 1 2 )  -------

Dor ig ( 1 3 ) 
--

! 

We t amut ( 1 5 )  ,-- ! 
--

Koro ( 1 4 )  ------- ! --- ' 

Lakona ( 1 6 )  -------

Mer i g  ( 1 7 )  -----------

Mer l av ( 1 8 )  -----------

Mar ino ( 1 9 )  -------------------

Peterara ( 20 )  ------- ! -

( 2 1 )  ! 
--

Navenevene 
Tam ( 22 )  ! ---

Nasawa ( 23 )  
( 24 )  , 

--
! --- ' ! --- -- - I Narovorovo 

Bae tora ( 25 )  ------- , 

Raga ( 30 )  ---------------

Wai lengi ( 26 )  -------

Lo lomatui ( 2 7 )  ------- --, ! ---

Lo l s iwoi ( 2 9 )  ----------- ! ---

Ngwatua ( 28 )  --------------- , 

Apma ( 3 1 )  ---------------
--Seke ( 3 2 )  ----------- ! ! 

( 33 )  , -- ! 
--

Sa -----------

Sowa ( 34 )  ------------------- , 

[ 3 7 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeast New Hebrides 
recon s t i tuted from ( X2_b ) /N measurement s taken be fore remov ing 

near-empty rows and columns from tab les  o f  
pos s ible  sound corre spondenc e s  

( a ff ixes str ipped ) 

6 7  



6 8  

Hiw ( 1 )  - - - - - - ----- - - - -

Toga ( 2 )  - - - - - - - - ---- - -- , 

Leha l i  ( 3 )  - - - - - - - - - -- - - - -

Lehalurup ( 4 )  - - -----

Mot lav ( 5 )  - - - - - - -

Vetumbo so ( 9 )  
--

! 
Mo s ina ( 1 0 )  ! --- , ! --- ! 
Vatrata ( 7 )  

Sasar ( 8 )  ! ---
Mota ( 6 )  --------------- ! ! 
Bek ( 1 1 )  ------ - - - - - - - -- , 

Nume ( 1 2 )  - --- - - - - - - - - - - -

Dor i g  ( 1 3 )  ----- - -- - - -

( 1 5 )  
-- --

Wet amut -- - - - - - - ---

Koro ( 14 )  - --- - - - - - - -

( 1 6 )  , --Lakona - - - - - - - ----

Mer i g  ( 1 7 )  - ---- - - - - - - -- - -
--

Mer lav ( 1 8 )  - - - - - - - - - - - - - -- , 

Mar ino ( 1 9 )  -- -- - - - - - - - - - - -

Pe terara ( 20 )  - - - - - - - - - -- ! 
( 2 1 )  ! --- ! ! 

-
Navenevene 

Tam ( 2 2 )  , -- ! --- , ! ---
Narovorovo ( 24 )  

( 25 )  , --Bae tora 
Nasawa ( 23 )  --- - - - - - ----- - - , ! --- ! 

Wai leng i ( 26 )  - - - - - - -

Lo lomatui ( 2 7 )  - - - - - - - ! ---
Ngwatua ( 28 )  -- - - - - - - - -- ! --- ' 

Lol si wo i  ( 29 )  -- - - - - - -- - -

( 30 )  , --Raga ------ - - - - -

Apma ( 3 1 )  -- - - - - - - --- - - - - - - - -

Seke ( 3 2 )  - - ----- - - - - ! --- ' 
Sowa ( 34 )  - - - - - - - - --- --, ! --- ' 

Sa ( 33 )  - - - - - - ----- - - - -

[ 38 ]  

Phy logeny o f  34 communalec t s  o f  the Northeast  New Hebr ide s 
recons t i tuted from X2-b mea surement s taken after removing 

near-empty rows and columns from tab l e s  o f  
poss ible sound corre s pondence s  

( a f fixes s t r i pped )  



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Leha l urup ( 4 )  

Mot lav ( 5 )  
Bek ( 1 1 )  
Mota ( 6 )  

Vat rata ( 7 )  
Mo s ina ( 1 0 )  

Ve tumboso ( 9 )  
Sasar ( 8 )  
Nume ( 1 2 )  

Dor i g  ( 1 3 )  
We t amut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 2 2 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Wa i leng i ( 26 )  
Lolomatui ( 2 7 )  

Lol s iwo i  ( 2 9 )  
Ngwatua ( 28 )  

Raga ( 30 )  
Apma ( 3 1 )  
Seke ( 32 )  

Sa ( 3 3 )  
Sowa ( 34 )  

------------------- ,---

!
---

! --- ! 
! ! 

! ---

! ---

! --- ' 

---------- - , 

------- , 

! --- ' 

--------------- ! ---

------- ! --- ' 

----------- ! 

. 
------- , --

------- ! ---

----------- ! ---

! --- ' 
-------- ----------- , 

!
---

----- ------------------ , 

[ 39 ]  

! 

! 

! -

Phylogeny o f  34 communalec t s  o f  the Northeast  New Hebr ides 
recon s t i tuted from x2 -b mea surement s taken be fore removing 

near-empty rows and columns from tab l e s  o f  
po s s ib l e  sound corre s pondenc e s  

( a f fixes s t r i pped )  

6 9  



70 

Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Bek ( 1 1 )  

Mot lav ( 5 )  
Lehalurup ( 4 )  

Sasar ( 8 )  
Vatrata ( 7 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Mot a  ( 6 )  
Nume ( 1 2 )  

Dor i g  ( 1 3 )  
We tamut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer ig ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 2 2 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Raga ( 30 )  
Wa i leng i ( 2 6 )  

Lo lomatui ( 2 7 )  
Ngwatua ( 28 )  

Lo l siwo i  ( 29 )  
Apma ( 3 1 )  

Sa ( 33 )  
Seke ( 3 2 )  
Sowa ( 34 )  

- - - --- ---- -- - - - , ---

------- - - - - ,---

- - - - - - - ,--- , --- , ---

--- - - - - ---- ,---

, ---

,--- ,---

------- ,---

, ---

--- - - - ------- - - ,---

--- I 
,---

,--- ' --- I 
-- - ---- -- - - ---- , 

------ - - -- - ,--- , - - - , 

--- - ------ - ,---

----- - - - - ----- - , 
------- - - - ------ - - - ,---

- - - - - -- ------ - - ---- ,  

[ 40 ]  

Phy logeny o f  34 communalec t s  o f  the Northeast  New Hebrides 
recons t i tuted from X2 /N measurement s  taken a fter remov ing 

near-empty rows and columns from tab l e s  o f  
pos s ib l e  sound corre spondence s  

( a f f ixes s t r i pped ) 



Hiw ( 1 )  ---------------
( 2 )  , --! Toga ---------------

Leha l i  ( 3 )  -------
Leha l urup ( 4 )  

( 5 )  , -- ! --Mot l av 
Mota ( 6 )  -----------

Vat rata ( 7 )  -------

( 8 )  , --!---! !---Sasar ------ -

Ve tumbo so ( 9 )  -------

Mos ina ( 1 0 )  - ----- - ,--

Bek ( 1 1 )  ---------------
Nume ( 1 2 )  -------

Dor i g  ( 1 3 )  ! --

We t amut ( 1 5 )  
--! 

Koro ( 14 )  ------- ! --- , 

Lakona ( 1 6 )  ----- --

Mer i g  ( 1 7 )  -------- ---

Mer l av ( 1 8 )  -----------
Mar ino ( 1 9 )  -------------------

Peterara ( 20 )  
( 2 1 )  , --!---Navenevene 

Tam ( 22 )  -------
Nasawa ( 23 )  -----------! --! 

Narovorovo ( 24 )  --- - --- !---!---
Bae tora ( 25 )  ------- , --

Raga ( 30 )  ------------ ---
Wa i l engi ( 26 )  -------

Lol omatui ( 2 7 )  ------- ,--!---
Lol s iwo i  ( 29 )  - - ----- ---- !--- , 

Ngwatua ( 28 )  ----------- ----
Apma ( 3 1 )  ------ -----

( 33 )  , --!---Sa ---------- -

Seke ( 32 )  ------- - --- - --- !--- , 

Sowa ( 34 )  -------------------

[ 4 1 ] 

Phyl ogeny o f  34 communa l e c t s  o f  the Nor theast  New Hebr ides 
recon s t i tuted from x2 /N measurement s  taken be fore removing 

near-empty rows and columns from tab l e s  o f  
possible  sound corre spondence s  

( a f fixes s t r i pped )  

7 1  



72 

Hiw ( 1 )  
Toga ( 2 )  

Lehal i ( 3 )  
Lehalurup ( 4 )  

Mot lav ( 5 ) 
Ve tumboso ( 9 )  

Mosina ( 1 0 )  
Vatrata ( 7 )  

Sasar ( 8 )  
Mota ( 6 )  
Bek ( 1 1 )  

Nume ( 1 2 )  
Dor i g  ( 1 3 )  

Wet amut ( 1 5 )  
Koro ( 14 )  

Lakona ( 1 6 )  
Merig  ( 1 7 )  

Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 2 2 )  
Narovorovo ( 24 )  

Bae tora ( 25 )  
Nasawa ( 23 )  

Wai lengi ( 26 )  
Lo lomatui ( 2 7 )  

Ngwatua ( 28 )  
Lo l s iwoi ( 29 )  

Raga ( 30 )  
Apma ( 3 1 ) 
Seke ( 32 )  
Sowa ( 34 )  

S a  ( 33 )  

--- ------- ----- , ---

-- - ---- ,---

!---

'--- ! --- ' ! --- ! 

- - - - - - - - - - - - - - - ! 

----------- ,--- !---

- - -- - - - -- - - , ---

- - - --- - - --- - - - - ,---

,---

! --- ! 
! --- ' ! ---

! ---

--------------- --- I 

------- ! ---
----------- ! ---

- - - --- - --- - , ---

( 42 ) 

Phylogeny o f  34 communalec ts  o f  the Northeast  New Hebr ides 
reconst ituted from X 2 measurement s  taken a fter removing 

near-empty rows and columns from tables  o f  
pos s ible sound corre s pondence s  

( a f fixe s s t r ipped ) 



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Leha l urup ( 4 )  

Mot lav ( 5 )  
Bek ( 1 1 )  
Mota ( 6 )  

Vatrata ( 7 )  
Mos ina ( 1 0 )  

Vetumbo so ( 9 )  
Sasar ( 8 )  
Nume ( 1 2 )  

Dor ig ( 1 3 )  
Wet amut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Marino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 22 )  
Narovorovo ( 24 )  

Baetora ( 25 )  
Nasawa ( 23 )  

Wai lengi ( 26 )  
Lo lomatui ( 2 7 )  

Lol s iwo i  ( 29 )  
Ngwatua ( 28 )  

Raga ( 30 )  
Apma ( 3 1 ) 
Seke ( 32 )  

Sa ( 33 )  
Sowa ( 34 )  

- - ------- -------- -- , ---

' ---I 

------- ----- --- , ' --- I 

,---, --- , ---

' --- ' 

'---I 
-, 

-------- --- ,---

- - - - --- - - ------ ,---

------- '---I --- , 
,---

' --- ' 

, 
,---

, -

----- - ----- - --- , ,--- , 

------- '---I ---
---- - ------ , ---
- -------------- ' --- ' 

[ 43 ]  

' - -- ' 
' - - - ' 

Phylogeny o f  34 communal ec t s  o f  the Northea s t  New Hebr ides 
recon s t i tuted from X2 measurement s taken be fore removing 

near-empty rows and columns from t ab le s  o f  
pos s ib l e  sound corre s pondence s  

( a f f ixes s t r ipped )  

7 3  



74 

1 54 : BLACK 
mii ix7 mududut Miut mil ie mlexlex 
s i l s i l ixa korkor kurkur korkor kurkur 
qu9qu9 wir iwir ix wiwirix werweriu w7rwirix 
wewerix pol o  po l o  osooso maeto 
maeto mae to mai to mae to mae to 
maeto maeto meta maeat meto 
me proh mamlek mee 
1 5 5 : WHITE 
iui lulu l u I  qaqa qaxqax 
aqaxa qaqaxa qaxqax qax qax 
qauqax wewend wen wenwen vWet 
awet wenwen wenwen s i 9ara oxWoxWo 
ovovo ovovo vWas voas was ixi 
mavute mevute lotu movuot mai t a  
d a p  asav pa lpal adao 
1 56 : RED 
mie mi m3 l awlaw l awlaw 
memea memee l awlaw marne meme 
l aulau me mme me mme 
meme meme meme memea memea 
memea memea memea memea memea 
memea memea kara memea mernea 
merne arvan 9 i 9 i  arne 
1 5 7 : YELLOW 
9090 e90 90i  90i90i  90i90i  
a90a90 a9a9 a9a9 a9a9 a9a9 
90r90r a9a90r a9 t Ort  Oro 9a90r 
a9 a9a9 a9a9 a90axa a90xa 
a90xa a90xa a90xa a90xa a90xa 
a90ka a90ka 090ro a90ak a90xa 
se sede msoh l it l i t  seset 

[ 44 ] 

Four word s in 34 l anguages and dialec t s  o f  
the Northern New Heb r ides , s t r i pped o f  probab le affixe s , 

and trans l i terated in a near-phonemic no tat ion 



Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot lav ( 5 )  
Bek ( 1 1 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Sasar ( 8 )  
Vatrata ( 7 )  

Mota ( 6 )  
Nume ( 1 2 )  

Dor i g  ( 1 3 )  
We t amut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 2 2 )  
Nasawa ( 2 3 )  

Narovorovo ( 24 )  
Baetora ( 25 )  

Raga ( 30 )  
Wai lengi ( 26 )  

Lol omatui ( 2 7 )  
Ngwatua ( 28 )  

Lol si wo i  ( 2 9 )  
Apma ( 3 1 )  
Seke ( 3 2 )  

S a  ( 3 3 )  
Sowa ( 34 )  

--------------- ,---
! 

,--

! 

!
--

----------- ,  ! --- ' 

! --- ' 

!
--

------ - - - - - , --

! ---

! --- ! 

! 

------ --- - --------- ,  

------ - , --
!
--

! -

--
I 

! --- ! 

! 

------------------- ! 

[ 4 5 ] 

! --- ' 

! --- ' 

Phylogeny o f  34 communalec t s  o f  the Northeast  New Hebr ides 
recons t i tuted from (X2 -b ) / N  meas urement s taken after removi ng 

near-empty rows and columns from tab l e s  o f  
poss i b l e  sound correspondenc e s  

7 5  

( a f fixes s t r i pped , near-phonemic , s ingle-symbol tran s l i terat ion ) 



7 6  

H i w  0 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Leha l urup ( 4 )  

Mot l av ( 5 )  
Mot a  ( 6 )  

Vatrata ( 7 )  
Sasar ( 8 )  

Vet umbo so ( 9 )  
Mos i na ( 0 )  

Bek ( 1 )  
Nume ( 1 2 )  

Dori g  ( 3 )  
We t amut ( 1 5 )  

Koro ( 4 )  
Lakona ( 6 )  

Mer i g  ( 7 )  
Mer l av ( 1 8 )  
Mar ino ( 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 )  

Tam ( 22 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Raga ( 30 )  
Wai leng i ( 26 )  

Lo lomatui ( 2 7 )  
Lol s iwoi ( 29 )  

Ngwatua ( 28 )  
Apma ( 3 1 ) 

Sa ( 33 )  
Seke ( 32 )  
Sowa ( 34 )  

--- - - - - - - - - - - - - ,---

------- ' --- I ---
-- - - - - - - - - - , , 
- - - - - - - - - - ---- - , 

,---

'--- , - - -

, ---

- - - - - - - - - -- , 
' --- I 

' --- I 
- - - - - - - - - - - - - - - - - - - 1 
-- -- - - - - - -- - - - ---- - , 

- - - - - - - --- - - - - --- - - ,---

- - - - --- - - - - - - - - --- - , ' ---I 

- - - - - --- - - - ,--- , ---

- - - - - - - - - --- - - - , ' --- ' 
- - - - - - - - - - - - - - --- - - , 

- - - - -- - - - -- - - - - ,--- , ---

- - - --- - - - - - -- - - ---- , ' - - - ' 
- - - -- - - - - - -- - - - -- --- - - - , 

[ 46 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeast New Hebr ides 
reconst i tuted from ( X2-b ) /N measuremen t s  taken be fore remov ing 

near-empt y  rows and columns from tab l e s  o f  
pos s ible  sound corre s pondence s  

( af fixes s t r i pped , near-phonemic , s ing le-symbo l trans l i terat ion) 



Hiw ( 1 )  - - - - -- - - - - - -- - -

( 2 )  ------ - - - - - - - - - , --! Toga 
Leh a l i  ( 3 )  - - - - - - - ! 

Lehal urup ( 4 )  ! 
--

! 
Mot lav ( 5 )  ! ---

Vetumbo so ( 9 )  
Mo s ina ( 1 0 )  , --! --- ' 

Vatrata ( n  ! --- ! 

Sasar ( 8 )  ! ---

Mo ta ( 6 )  --------------- ! ! 
Bek ( 1 1 )  - - - - - -- - -- - - - - - , 

Nume ( 1 2 )  - - - - - - - - - - -

Dor i g  ( 1 3 )  ---- - - - ! 
( 1 5 )  ,-- ! 

--
We t amut -- - - - --

Koro ( 14 )  -- - - - - - - - - -

Lakona ( 6 )  - - - - - - - ----

Mer i g  o n  --- - --- - - - -- -- -
--

Mer l av ( 8 )  -- - - - - - - - - - - - - - , 

Mar ino ( 1 9 )  - - - - - - ---- -- - - -

Pe terara ( 20 )  -- - - - - - - - - -

( 23 )  ! --- ! 
-

Nasawa - - - - - - - - - --

Navenevene ( 2 1 )  - - - - ----- -- ! 

Tam ( 2 2 )  ----------- ! --- ' 

Narovorovo ( 24 )  -- - - ---

( 25 )  , -- --
! Bae tora - - -- ---

Wai lengi ( 26 )  -- - - - - -

Lolomatui ( 2 n -- ----- ! ---

Ngwatua ( 28 )  - - - - - - ----- ! --- ' 
Lol s iwo i  ( 2 9 )  -- -- - - - - - - -

( 30 )  ---- --- -- - - ,  --Raga 
Apma ( 3 1 )  --- ---- - - - - - - - - - - - -

Seke ( 32 )  --- - - - - - - - - ! --- , 

Sa ( 33 )  - - - - - - - ---- , ! --- ' 
Sowa ( 34 )  -- -- - -- - - - - - - - -

[ 4 7 ] 

Phylogeny o f  34 communalec t s  o f  the Nor thea s t  New Hebrides 
recons t i tuted from X2 -b mea surement s  taken a fter remov ing 

near-empty rows and columns from tab l e s  o f  
pos s ible  sound corre spondence s  

7 7  

( a ffixes stripped , near-phonemic ,  s ingle-s ymbo l tran s l iterat ion) 



78 

Hiw ( 1 )  
Toga ( 2 )  

Lehal i  ( 3 )  
Lehal urup ( 4 )  

Mot l av ( 5 )  
Bek ( 1 1 )  
Mota ( 6 )  

Vatrata ( 7 )  
Sasar ( 8 )  

Ve tumboso ( 9 )  
Mo s ina ( 1 0 )  

Nume ( 1 2 )  
Dor i g  ( 1 3 )  

We tamut ( 1 5 )  
Koro ( 1 4 )  

Lakona ( 1 6 )  
Mer i g  ( 1 7 )  

Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 2 2 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Wa i leng i  ( 2 6 )  
Lo lomatui ( 2 7 )  

Ngwatua ( 2 8 )  
Lol siwoi ( 29 )  

Raga ( 30 )  
Apma ( 3 1 ) 

Sa ( 33 )  
Seke ( 32 )  
Sowa ( 34 )  

! ---

------- ! ---

--------------- ! ---

! --- ' 

!
--

! 

!
--

- ---- - - - - - - - - - - ,--

----------- ! ---

! --- ' 
, --

------- ! 

--- ,--

------- '
--I 

----------- !
--

! 
,--

! ---

! ---

- - - - - - - - - --
-, --- . 

- - - - - --- - - --- -- , ! --- ' 

[ 4 8 ]  

Phylogeny o f  34 communa lec t s  of  the Northeast  New Hebr ide s 
recons t i tuted from x2 -b measurements taken be fore removing 

near-empty rows and columns from tab l e s  o f  
pos s ible  sound corre s pondence s  

( a f f ixes stripped , near-phonemic , s ingle-symbo l  trans l i terat ion ) 



Hiw ( I )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot lav ( 5 )  
Vetumboso ( 9 )  

Mos ina ( I O )  
Vatrata ( 7 )  

Sasar ( 8 )  
Bek ( I 1 )  
Mota ( 6 )  

Nume ( I 2 )  
Dor i g  ( I 3 )  

Wet amut ( 1 5 )  
Koro ( 14 )  

Lakona ( I 6 )  
Mer i g  ( I 7 )  

Mer l av ( 1 8 )  
Mar ino ( I 9 )  

Peterara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 2 2 )  
Nasawa ( 23 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Raga ( 30 )  
Wai lengi ( 26 )  

Lolomatui ( 2 7 )  
Ngwatua ( 28 )  

Lo l s i  wo i ( 29 )  
Apma ( 3 1 ) 
Seke ( 32 )  

S a  ( 33 )  
Sowa ( 34 )  

- - - - - - - - - - - ,--

! --- ! ---
------- ! 

! --- ! --- ' 

,--

! --- ! 

!
--

, --

- - - - - -- , --

-------- -- - - - - - ,--

, --
! --- ! 

----------- ! 

- - - - - - - , 
-- - - - - - - - - --- - - , 

---- - - - - - - - , --

--------------- !
--

-- ------ - - - - - - - , 

! 

! -

! --- ! 

! 

! --- ' 

! --- ' 

[ 4 9 ]  

Phylogeny o f  3 4  communalec t s  o f  the Northeast  New Hebrides 
recon s t i tuted from X2 /N measurement s t aken a fter removing 

near-empty rows and columns from t ab l e s  o f  
pos s ib l e  sound corre spondences  

79 

( a f fixes s t r i pped , near-phonemic , s ingl e-symbol trans l iterat ion ) 



80 

Hiw ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot l av ( 5 )  
Mota ( 6 )  

Vat rata ( 7 )  
Sasar ( 8 )  

Vetumboso ( 9 )  
Mo s ina ( 1 0 )  

Bek ( 1 1 )  
Nume ( 1 2 )  

Dor ig ( 1 3 )  
We t amut ( 1 5 )  

Koro ( 14 )  
Lakona ( 1 6 )  

Mer i g  ( 1 7 )  
Mer 1 av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 ) 

Nasawa ( 23 )  
Tam ( 2 2 )  

Narovorovo ( 24 )  
Bae tora ( 25 )  

Raga ( 30 )  
Wai leng i ( 26 )  

Lo lomatui ( 2 7 )  
Lol s iwo i  ( 29 )  

Ngwatua ( 28 )  
Apma ( 3 1 )  

Sa ( 3 3 )  
Sowa ( 34 )  
Seke ( 3 2 )  

! ---

------- ! ---

! --- ! --- ! 

! ---

----------- ,--

--------------- , 

,--
! ---

!
--

! --- ! 

!
-­

! 

------- ,-- ! ---

! 

!
--

----------- , ! --- ' 

--------------- , 

----------- ! ---

---- --- -------- , 

[ SO l  

! --- ' 

Phy l ogeny o f  34 communa lec t s  o f  the Nor theast  New Hebrides 
recons t i tuted from X2 /N measurement s taken a fter  removing 

near-empty rows and columns from tab l e s  o f  
pos s ib l e  sound corres pondence s  

( a f f ixes s t r i pped , near-phonemic , s ingle- symbol tran s l i terat ion ) 



Hiw ( 1 )  - - - - - - -- - - - - - - - - - - -

Toga ( 2 )  - - - - - - - - - - - - - -- - - - - , 

Leha l i  ( 3 )  - -- - - --- - - -

Lehalurup ( 4 )  - - - - - - -

Mot l av ( 5 )  - - -- - -- , -- ! ---

Vetumbo so ( 9 )  --- - - - -

Mos ina ( 1 0 )  - - - - - -- ! --- ' ! 

Vatrata ( 7 )  - - - - --- ! --- ! 
Sasar ( 8 )  -- - - - - - ! ---

Mo ta ( 6 )  ------------------- ! 
Bek ( 1 1 )  - - - -- - - - - - - - - -- - --- , 

Nume ( 1 2 )  - - - - - - -- - - - - - - -

Dor ig ( 1 3 )  ! 
---- - --- - - - - -

Wet amut ( 1 5 )  - - - - - --- - - -

Koro ( 14 )  - - - - ---- - - - - ---

Lakona ( 1 6 )  - - - - - - - - - - - ----

Mer i g  ( 1 7 )  -- - - - - - - - -- - - - - --- -

Mer l av ( 1 8 )  - - - - - - - - - - - --- - - ---

Marino ( 1 9 )  - - - - - ----- - - - - - - - - -

Pe terara ( 20 )  --- - - -- - - - - - ---

Navenevene ( 2 1 )  - - -- - - - - --- ! 
-- -

! 

Tam ( 2 2 )  - - - - --- ! ---

Narovorovo ( 24 )  
Baetora ( 25 )  

Nas awa ( 23 )  --- - - - - - - -- - - - - - -- -
--! 

Wa i lengi ( 26 )  - ---- - - - - - -- - - -

Lo lomatui ( 2 7 )  -- - - - - - - - - - - - - - , ! --- ' 

Ngwatua ( 2 8 )  - - - - - - - - - - -- - - -

Lol s iwo i  ( 29 )  - - - - - - - - - - -
Raga ( 30 )  - - - - - - - - - - -

Apma ( 3 1 )  - - - - - - --- - - - ----- - - - - - -

Seke ( 32 )  - - - - - - - - - - - - --- ! --- ' 

Sa ( 33 )  - - - - - - -- - - --- - - ! --- , 

Sowa ( 34 )  - - - - - - - - --- - - - - - ---

[ 5 1 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeas t  New Hebrides  
recon s t i tuted from X2 measurement s taken a fter removing 

near-empty rows and columns from tab le s  o f  
pos s ible sound corre spondenc e s  

8 1  

( a f fixes stripped , near-phonemic , s ingle- s ymbo l  tran s l iterat ion) 
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H i w  ( 1 )  
Toga ( 2 )  

Leha l i  ( 3 )  
Lehalurup ( 4 )  

Mot lav ( 5 )  
Bek ( 1 1 )  
Mot a  ( 6 )  

Vat rata ( 7 )  
Sasar ( 8 )  

Ve tumboso ( 9 )  
Mos ina ( 1 0 )  

Nume ( 1 2 )  
Dor i g  ( 1 3 )  

We t amut ( 1 5 )  
Koro ( 14 )  

Lakona ( 1 6 )  
Mer i g  ( 1 7 )  

Mer l av ( 1 8 )  
Mar ino ( 1 9 )  

Pe terara ( 20 )  
Navenevene ( 2 1 ) 

Tam ( 22 )  
Narovorovo ( 24 )  

Bae tora ( 25 )  
Nasawa ( 23 )  

Wa i l engi ( 2 6 )  
Lolomatui ( 2 7 )  

Ngwatua ( 28 )  
Lol s iwo i  ( 29 )  

Raga ( 30 )  
Apma ( 3 1 )  

S a  ( 33 )  
Seke ( 32 )  
Sowa ( 34 )  

---- - - - ------ -- ,---

' --- 1 --- . 
------- 1 ---
----------- , 1 
---- - - - - - ---- -- , - - - , 

------- '---I --- , 

-- -- - - - ,---

' --- I 
- - - - - - - ,--- ,---

- --- ------ - , 

---- - - - - - - - - - -- , ---

, --­
, 

'--- I 1 -
,--- , --- ! 

,---

- -- ,---

---- --- - -- - , 

----------- ! --- , 

--- - --- --- - , , ---

-- --- --- --- - --- ,  

----------- ,---
! ---

----- - -- - --- - - - , 

' --- I 

! --- ' 

--- - - --- - - - -------- , 

[ 52 ]  

Phylogeny o f  34 communa lec t s  o f  the Northeast  New Hebr ides 
recon s t i tuted from X2 measurement s  taken be fore removing 

near-empty rows and columns from tab le s  o f  
pos s ible  sound corres pondences 

( a f fixes s t r i pped , near-phonemic , s ingle-s ymbo l  tran s l i terat ion )  
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Hukua 

Va lpe i  8 9 5  Va l pe i  
Nokuku 798 778 Nokuku 

Tasmate 7 1 8 728 7 1 5  Tasmate 
Wus i l  5 1 5  458 503 649 Wus i 1  
Wus i 2  538 540 522 630 933 Wus i 2  

Kere pua 536 527 503 649 884 8 7 7  Kere pua 
Vunapu 7 1 0  7 1 6  738 7 5 5  555  556  530 Vunapu 

Piama t s ina 698 699 679 748 544 556  5 3 5  7 7 7  Piamat s ina 
To 1 omako 5 7 3  525  5 7 6  678  5 7 7  6 1 0  594 626 6 7 6  To lomako 
Ma lmariv 533 470 523 6 1 0  638 683 633 557 581  63 1 Ma lma r iv 

Nonona 530 457 509 660 801 856  801  538  549 599 Nonona 
Navut 529 454 497 620 659  680 620 545 563 5 7 5  Navut 

Lame t in 490 424 468 596 6 5 1  673  629  491  527  600 Lamet in 
Morouas 463 404 457 521  482 5 1 9  497 4 7 2  489 5 1 4  Morouas 

Batun 1 amak 458 46 1 470 523  5 1 1 5 1 3  5 1 1  475  492 543 Batun l amak 
Mat ae 549 46 5 524 648 684 7 1 1  674 5 5 9  5 64 587 Mat ae 

Ake i 49 1 409 482 578  566 581  570  4 7 8  5 1 1  484 Ake i 
For t sena 1 497 446 500 54 9 543 590 566 489 5 1 7  5 3 6  Fort senal 

Penants iro 49 1 4 1 9  494 5 5 9  542 576  5 5 1  492 53 1 507 Penant s iro 
Tas i r iki 5 1 8  49 1 503 5 7 2  5 7 0  5 7 9  5 7 6  506 541 536  Tas i riki 

Wai l apa 5 2 1  500 533 573  567  584 5 5 5  505 533 539 Wa i l apa 
Ror ia 475  409 457 500 478 5 1 6  49 1 449 460 458 Ror i a  

Amb long 428 424 428 500 470 484 456 433 456 485 Amblong 
Narango 476  469 461  523 523 5 1 6  5 1 1  475  486 520 Narango 

Polonombau 3 7 3  360 358 382 3 9 1  391  404 3 5 1  363  408 Pol onombau 
Butmas 395  379  384 433 4 1 9  4 3 1  4 2 7  3 8 2  3 8 8  440 Butmas 

Tur 3 8 1  370 364 403 392 409 4 1 5  366 360 4 1 8  Tur 
Nambel 468 397 437 5 1 8  477  503 5 1 8  462 474 478 Nambe l 

Tambotalo 472  388 436 493 434 4 7 5  4 7 7  446 458 448 Tambot a lo 
Sakao 3 5 9  322  34 1 384 340 374 355  364 369 408 Sakao 

Lored iakar 3 7 0  333  340 362 356 380 384 339 327 365 Lored iakar 
SB 1 398 34 1 370 3 7 9  374 4 1 7  406 3 7 1  354 392 SB 1 
SB2 4 1 1 340 3 7 6  390 357  408 395  3 7 3  3 5 6  384 SB2 

Mafea 5 2 8  454 494 5 5 5  4 7 3  494 506 520 5 3 1  5 1 2  Mafea 
Tutuba 5 6 3  466 544 587 438 468 473 541 54 7 483 Tutuba 

Aore 569  495 548 5 7 9  483 5 1 0  5 1 2  5 5 2  5 5 8  500 Aore 
Malo-North 503 436 5 1 5  544 4 3 1  475  466 508 520 45 1 Ma lo-North 
Malo-South 465 453 458 522 500 5 1 4 5 2 1  493 534 500 Malo-South 

Tangoa 500 439 488 523 476 503 500 48 1 5 1 4  507 Tangoa 
Araki 5 5 8  5 3 8  549 570  558  554 5 5 2  5 5 5  5 7 9  534 Araki 

Huk Val Nok Tas Wus Wus Ker Vun Pia To l 

[ 5 3a ] 

Proport ions o f  shared cognates  x1 000 for 4 1  communal e c t s  
o f  Espi r i tu Santo 

( accord ing to Tryon 1 9 7 6 )  
( cont inued next page ) 
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Ma lmar iv 

Nonona 6 7 9  Nonona 
Navut 7 7 6  7 1 8  Navut 

Lame t in 749 694 738 Lamet in 
Morouas 5 9 1  5 3 3  5 6 7  5 6 2  Morouas 

Batunlamak 60 1 5 2 5  5 8 2  582 839 Batunlamak 
Matae 7 5 6  7 3 5  8 1 8  699 565  580 Matae 

Ake i 643 586 707 5 7 9  5 7 7  5 74 6 7 5  Ake i 
Fort sena 1 6 8 1  584 637  620  724 678  6 3 7  674 Fort sena l 

Penant s i ro 648 5 7 6  665  589  633  6 1 3  6 5 5  7 7 8  739  Penant s i ro 
Tas i r iki 679 602 690 585 642 629 690 834 738 898 Tas i r i k i  

Wa i l apa 6 5 7  578  647 6 1 3  695 652  656  737  733  802 Wa i l apa 
Rori a  562  526 509 603 5 7 1  5 5 2  502 454 5 6 1  498 Rori a  

Amb 1 0ng 538 479  5 1 3  5 1 9  763 802 506 533  625  578  Amb long 
Narango 580 497 537  540 750 740 5 3 7  5 3 7  6 2 8  609 Narango 

Polonombau 460 388 402 3 94 453 444 409 406 432 428 Polonombau 
Butmas 456 41 1 426 432 488 503 420 4 1 7  470 448 Butmas 

Tur 453  390  426  436  474 469 408 424 465 444 Tur 
Nambel 528 487 5 1 9  5 3 5  7 6 2  7 2 6  5 1 3  5 1 1  622 586 Nambel 

Tambotalo 484 446 488 468 5 7 7  5 9 8  476  491  522  507  Tambotalo 
Sakao 3 7 9  35 1 344 3 7 1  3 9 1  407 352  335  389  3 5 9  Sakao 

Lored i akar 367  355  363 379 4 1 3  4 2 1  3 7 2  354 3 7 3  3 7 6  Lorediakar 
S B 1  380 3 7 7  3 8 2  39 1 446 457 385 378 398  4 1 4  SB 1 
SB2 3 8 1  360 382 380 438 469 374 373 393 4 1 5  SB2 

Ma fea 509 472  49 1 484 568 609 500 529  556  5 5 2  Ma fea 
Tutuba 498 455 507 476  553  581  500 502 5 2 1  5 3 7  Tutuba 

Aore 5 1 8  505 502 497 574 602 522  5 1 7  537  534  Aore 
Mal o-North 459 439 464 455  491  5 6 1  464 469 454 509 Ma lo-North 
Ma lo-South 549 477  523  523 593  6 1 1  535  5 5 8  5 2 9  581  Malo- South 

Tangoa 549 480 534 500 636 669 534 559 623 639 Tangoa 
Araki 624 570 6 1 2  566  632  646 627  646 6 7 1  727  Araki 

Ma l Non Nav Lam Mor Bat Mat Ake For Pen 

[ 5 3b ] 

Proport ions o f  shared cognates  x1 000 for 4 1  communalec t s  
o f  Espiritu Santo 

( accord ing to Tryon 1 9 7 6 )  
( cont inued next page ) 



8 5  

Tas iriki 

Wai l apa 802 Wa i l apa 
Ror i a  5 1 8  548 Rori a  

Amblong 580 603 535 Amb long 
Narango 606 650 538  6 84 Narango 

Po lonombau 406 428 409 41 7 4 7 1  Pol onombau 
Butmas 44 1 424 4 1 4  4 7 0  52 7 754 Butmas 

Tur 430 4 1 8  401 429 497 702 849 Tur 
Nambe l 588 6 1 0  504 693 828 555  6 1 0  5 7 8  Nambe l 

Tambot a l o  5 7 2  5 8 2  4 3 9  5 8 7  6 1 8  438 485 465  607 Tambot a l o  
Sakao 3 7 7  368 374 3 7 9  45 1 4 1 7  497 449 4 1 2  3 7 6  Sakao 

Lored iakar 369 392 372 409 472  497 556  562  459 396 Lorediakar 
SB I 4 1 2  414 362 430 509 491  590 627  4 7 9  424 SB I 
SB2 429 424 3 5 5  4 5 8  532  5 1 5  629  647 482 4 1 9  SB2 

Ma fea 590 602 455  572  6 3 6  4 5 2  49 7 464 587  6 2 9  Ma fea 
Tutuba 5 7 1  5 74 4 3 1  5 3 8  5 8 7  3 8 8  424 404 5 3 1  574 Tutuba 

Aore 5 84 607 454 565 6 1 9 420 464 442 5 7 6  64 1 Aore 
Ma lo-North 5 6 3  594 390 5 2 1  592 382 390 3 6 9  495  533  Mal o-North 
Ma lo-South 634 639 465 606 606 425  4 3 1  4 1 7  570 600 Malo- South 

Tangoa 6 6 1  724 484 624 7 3 7  4 3 6  444 425 604 5 7 0  Tangoa 
Araki 741  780 5 1 1  5 7 7  648 420 44 1 4 1 7  594 6 1 2  Araki 

Tas Wa i Ror Amb Nar Pol But Tur Nam Tam 

Sakao 

Lored iakar 4 7 5  Lored iakar 
SB 1 442 805 SB 1 
SB2 414 770 874 SB2 

Ma fea 4 1 4  453 4 7 1  4 7 1  Ma fea 
Tutuba 3 5 3  364 393 392 733  Tut uba 

Aore 389 405 433 42 1 726  768 Aore 
Ma lo-North 358  353  380 372 599 653 704 Mal o-North 
Ma lo-South 4 1 9  3 8 1  4 1 7  424 6 7 1  7 14 768 965 Ma lo-South 

Tangoa 392 422 440 44 1 645 607 662 670 720 Tangoa 
Araki 3 96 380 4 1 4  427  669 7 1 0  728 706 724 7 9 1  Araki 

Sak Lor SB 1 SB2 Ma f Tut Aor Mal Mal Tan 

[ 53c l 

Proport ions o f  shared cogna t e s  xl000 for 4 1  communalec t s  
o f  Esp i r i tu Santo 

( accord ing to Tryon 1 9 7 6 )  
( conc l uded ) 
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Hukua 

Va1 pe i  956  Va l pe i  
Nokuku 9 7 7  9 5 7  Nokuku 

Tasmate 865  8 1 3  894 Tasmate 
Wus i l  3 1 4  352  343 600 Wus i l  
Wus i 2  3 1 8  260 338 626 985 Wus i 2  

Kere pua 329  293 369 609 986 990 Kere pua 
Vunapu 937  909 956 946 422 427  461  Vunapu 

Piama t s ina 895  864 944 9 5 7  47 1 463 4 9 1  9 7 9  Piamat s ina 
To lomako 660 709 709 887 758 7 1 2  7 1 9  804 829 To lomako 
Malmar iv 249 26 1 306 570 787 752  752  380  465  732  Ma lmar iv 

Nonona 3 1 0  337  353 6 1 5  973  964 956 45 2 494 7 7 3  Nonona 
Navut 25 1 248 323  566  784 778  784 3 8 1  46 1 7 3 1  Navut 

Lamet in 1 87 1 95 250 508 8 1 5  8 1 1 801 350 408 701  Lame t in 
Morouas - 1 6 3  - 1 0 7  -96 - 1 8  146 87  1 1 1  -93 0 149 Morouas 

Batun l amak - 1 2 5  - 1 6 3  -90 -4 89 8 1  7 9  - 7 3  20 103  Batun l amak 
Mat ae 294 3 1 3  358  604 837  822 8 1 3  432 5 1 6  769  Matae 

Ake i 149 1 74 2 1 5  379 564 542 5 3 7  264 3 5 1  5 5 1  Ake i 
Fort senal 55 64 1 1 3  293 479 426 431  1 5 7  256  455  Fort sena l 

Penant s iro 76 98 1 3 6  278 439 395  409 1 6 1  252 4 1 5  Penant s iro 
Tas i r iki 1 2 9  69 1 9 9  335  427  424 4 1 5  2 1 5  3 1 2  400 Tas i r iki 

Wai l apa 141 85 186 3 1 5  3 8 1  3 6 3  3 8 8  223  326  393 Wa i l apa 
Ror i a  1 1 9 2 1 2  20 1 387  597  536  543 260 346 645 Ror i a  

Ambl ong - 1 5 3  - 1 70 - 1 04 -68 34 8 50 -96 - 1 6  7 5  Ambl ong 
Narango - 2 2 1  -249 - 1 74 - 1 64 -84 -84 -57  - 1 84 - 1 04 -62 Narango 

Po lonombau - 5 7 3  -494 -585 -654 -383 -403 -398 -607 -637 -5 37  Polonombau 
Butmas -602 -5 1 3  -628 -738 -45 3  -489 -462 -650 -694 -6 1 3  Butmas 

Tur -592  -524  -6 1 6  - 7 1 9  -42 7  -45 9  -45 2  - 6 5 2  - 6 8 5  -605 Tur 
Nambe l - 3 5 8  - 2 3 8  -285 - 2 7 9  - 5 3  - 1 2 6  - 1 2 2  - 3 0 1  - 2 3 5  -66 Nambe l 

Tambo talo -99 -10  - 1 3  -23 20 - 7 1  -25  - 1 8  5 9  7 1  Tambotalo 
Sakao -604 -4 1 6  -5 7 5  -732  -463 - 5 7 3  -5 1 1  -593 -6 1 3  - 5 5 5  Sakao 

Lorediakar -5 5 2  -483 -580 - 7 3 7  -4 78 -49 3  -496 -62 1  -69 1 -664 Lored i akar 
SB 1 -539 -444 -56 3  -702 -45 8  -498 -48 1  -605 -666 -649 SB 1 
SB2 - 544 -4 1 4  -55 3  - 7 1 2  -464 -522  -498 -598 -65 7 -634 SB2 

Mafea 66 1 14 1 50 76 -5 3 - 1 09 -66 1 1 8  1 82 65  Mafea 
Tutuba 295  345 36 1 308 86 29 74 368 430 300 Tutuba 

Aore 2 24 2 5 1  287 25 1 45 -5 45 285 347 2 1 9  Aore 
Ma lo-North 2 0 1  249 240 2 14 77  7 63 26 1 328 228 Ma lo-North 
Ma lo-South 86 2 1  145 1 3 8  27  1 0  3 2  1 2 6  1 80 92 Mal o- South 

Tangoa 9 5 1  86 93 83 28  59  88 167  143  Tangoa 
Araki 234 1 6 8  299 369 248 253  270  293 386  360  Araki 

Huk Val Nok Tas Wus Wus Ker Vun Pia To l 

[ 54a ] 

L inear-corre lat ion measure s x 1 000 for 4 1  cOllUDuna lec t s  
o f  Espir i tu Santo 

( ca l cul ated from proport ions of  shared cognate s )  

( cont inued next page ) 
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Ma lmar iv 

Nonona 865  Nonona 
Navut 973  86 1 Navut 

Lame t in 960 892 940 Lame t in 
Morouas 435 1 70 392 42 1 Morouas 

Batun l amak 380 1 50 341  3 6 1  969 Batun l amak 
Matae 968 905 987 948 3 5 3  302 Mat ae 

Ake i 839  645 835 766  582 533  832  Ake i 
Fort senal 7 7 8  549 768 729  782  749 7 3 7  8 9 8  Fort senal 

Penant s i ro 743 506 741 656 6 7 2  633  7 1 9  963  920 Penant s iro 
Tas i r iki 7 1 9  498 739 666 633  6 1 0  709 9 5 5  895 979 Tas ir ik i  

Wai l apa 6 9 3  4 6 5  697  6 1 1  706 720 667  896 9 1 6  944 Wa i l a pa 
Ror i a  820 640 775  797 7 1 8  682 767 759 862 7 2 1  Ror i a  

Amb long 3 2 1  8 7  290 3 1 7  962  984 256  48 1 703 5 8 1  Amb 1 0ng 
Narango 1 5 8  - 1 9  1 5 8  1 8 2  878 905 1 2 1  393 607 499 Narango 

Po 1 onombau -394 -4 1 5  -3 7 2  -3 1 5  29 3 -425  -2 8 2  -1 7 7 -220 Po lonombau 
Butmas -474 -490 -483 -44 1 -50 -1 1 1  -5 1 8  -384 -3 1 1  -330 Butmas 

Tur -46 1 -46 3  -45 9  -433 -7 2  - 1 0 2  -486 -3 7 2  -308 -3 1 0  Tur 
Nambe l 1 85 -44 1 1 8  1 4 1  85 1 844 84 3 5 1  560 432 Namb e l  

Tambot a lo 2 2 3  2 5  1 86 1 83 7 7 8  80 1 1 83 465 586 573  Tambot a l o  
Sakao -5 1 2  -538 -534 -46 3  45 - 1 1  -564 -4 1 1  -3 1 7  -3 1 6  Sakao 

Lored iakar -600 -53 1  -566 -5 3 8  - 1 83 - 1 96 -596 -482 -445 -4 1 1  Lore d iakar 
SB1  -573  -5 1 9  -5 4 1  -5 2 3  - 1 7 7  - 1 9 3  - 5 6 5  -443 -420 -386 SB I 
SB2 -572 -5 2 7  -547 -5 2 3  - 1 2 1  - 1 7 1  - 5 6 1  -4 1 8  -386  -358 SB2 

Ma fea 1 05 -48 1 1 2  5 7  5 8 1  603 1 02 347 3 94 439 Ma fea 
Tutuba 224 90 203 1 5 6  463 5 1 7  227  4 1 2  409 446 Tut uba 

Aore 1 5 9  2 5  1 6 9  1 0 7  457  5 1 7  1 6 3  3 5 6  363  422  Aore 
Malo-North 1 89 54 1 6 6  1 1 7  438 45 1 1 88 3 7 1  3 5 9  4 1 0  Malo-North 
Ma lo-South 1 64 65 1 9 2  1 3 7  4 5 9  5 5 3  1 76 3 7 7  409 450 Malo- South 

Tangoa 334 1 1 3 3 1 2  287 760 7 7 3  302 597 6 5 5  6 7 8  Tangoa 
Araki 497 298 508 434 623  647 49 1 726  707  755  Araki 

Mal Non Nav Lam Mor Bat Mat Ake For Pen 

[ 54b ] 

Linear-corre lat ion measures x 1 000 for 41 c ommunalec t s  
o f  Esp i r i tu Santo 

( ca l c ul ated from proport ions of shared cognates ) 

( cont inued next page ) 
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Tas i r iki 

Wa i l apa 960 Wai l apa 
Ror ia 660 7 1 2  Ror ia 

Amb long 5 7 6  687 622 Ambl ong 
Narango 494 605 485 933 Narango 

Po lonombau -2 7 8  -3 1 8  -2 5 6  5 1  143  Po1 onombau 
Butmas -4 1 5  -4 1 2  -345 -49 3 9  968 Butmas 

Tur -383 -402 -342 -3 1  43 9 5 7  9 7 6  Tur 
Nambe 1 374 476 528  857  866 300 214 207 Nambe l 

Tambot a lo 5 2 0  640 473  8 1 0  834 59  -5 0  -69 762  Tambot a l o  
Sakao -440 -3 7 9  -2 84 93 1 1 0 787  7 1 1  7 7 7  3 7 7  1 3 5  Sakao 

Lored iakar -474 -500 -506 -1 36 -3 1  6 1 7  699 7 5 1  7 5  - 143 Lored iakar 
SB1  -452  -457  -472  -1 1 3 -3 9  639 672  6 9 1  9 6  - 1 2 5  SB 1 
SB2 -453  -44 7 -441 - 1 1 6  -40 659 674 722 1 5 5  -6 8  SB2 

Mafea 45 1 560 2 7 1  643 656  - 1 1 5  -204 -1 93 5 3 6  904 Ma fea 
Tutuba 4 9 1  600 3 3 1  540 5 2 6  -2 84 -368 -3 8 7  3 8 8  8 2 2  Tut uba 

Aore 450 554 274 544 545 -260 -3 5 8  -3 7 5  3 7 9  8 1 1  Aore 
Malo-North 436 526 284 4 9 1  4 6 3  -260 -328 -343 352  750  Malo-North 
Ma lo-South 484 593  240 5 3 6  5 9 4  -250  -3 1 5  -3 3 8  3 7 5  7 5 9  Malo-South 

Tangoa 685 789 5 1 2  780 759  - 1 6 2  -238 -248 663 906 Tangoa 
Araki 807 878 538  6 5 5  6 1 0  -3 7 1  -490 -479  4 1 4  756  Araki 

Tas Wai Ror Amb Nar Pol But Tur Nam Tam 

Sakao 

Lored i"akar 6 7 1  Lored i akar 
SB 1 7 1 1  982 SB 1 
SB2 802 97 1 985 SB2 

Mafea 1 -225  - 1 83 - 1 49 Ma fea 
Tutuba - 1 4 1  -384 -350  -3 1 8  925 Tutuba 

Aore - 1 5 1  -3 7 1  -3 3 8  -293  942 980 Aore 
Ma lo-North -7 0  -3 2 2  -289 -25 1 8 5 5  890 9 1 3  Malo-North 
Malo-South -2 2 3  -326  -3 1 2  -306 8 1 9  8 3 1  863 933 Malo-South 

Tangoa -3 9  -286  -244 -206 850 827  8 1 5  7 9 1  8 1 6  Tangoa 
Araki -4 0 1  -5 2 1  -487  -480 787 8 1 0  800 763 8 1 3  892 Araki 

Sak Lor SB 1 SB 2 Maf Tut Aor Mal Ma l Tan 

[ 54c ] 

Linear-corre lat ion measures x1 000 for 4 1  communalec t s  
o f  Espiritu  Santo 

( c alculated from proport ions o f  shared cognates )  

( conc luded ) 
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Hukua 

Va l pe i  340 Va l pe i  
Nokuku 209 229  Nokuku 

Tasmate 1 7 7  1 70 1 5 1  Tasmate 
Wus i l  7 8  87 73  128  Wus i 1  
Wus i 2  108 I I I  92 147 335 Wus i 2  

Kerepua 74 87 7 1  140 2 8 1  280 Kerepua 
Vunapu 144 1 6 8  144 1 88 7 6  8 2  58 Vunapu 

Piama t s ina 1 5 0  1 3 3  1 26 1 6 2  78 80 57 1 70 Piama t s ina 
Tolomako 60 69 6 1  93 95  79 9 7  7 5  1 05 Tolomako 
Ma lmar iv 99 7 5  8 9  1 24 1 5 0  1 69 1 2 1  7 7  8 2  9 5  Malmariv 

Nonona 6 1  59 55  1 3 6  245 262 222  6 2  69  101  Nonona 
Navut 83  74 59  1 1 3  1 5 5  145 1 2 7  69 85 66  Navut 

Lame t in 7 7  7 2  6 2  1 0 1  1 24 1 1 5  1 1 2  7 7  87 83 Lame t in 
Morouas 68 65  55  80 70  72  7 5  4 9  62 63 Morouas 

Batun l amak 80 68 64 8 1  62 76 47 3 5  5 0  34 Batun l amak 
Matae 98 70  84 1 54 1 6 7  205 1 78 94 80 9 3  Matae 

Ake i 90 58 50 89 96 96 1 0 1  5 0  6 6  54 Ake i 
Fort senal 78  75 68 95  89 1 0 1  9 1  5 7  6 0  6 1  Fort senal 

Penants iro 66  60 5 7  82  82  98  1 00 50 5 7  4 3  Penant s iro 
Tas iriki  1 1 7  1 09 90 1 2 2  1 1 5  1 37 105  74  8 1  4 8  Tas iriki  

Wai lapa 1 1 7  99 90 1 1 2 1 2 7  1 2 1  1 0 1  7 8  6 3  6 2  Wai l apa 
Rori a  7 2  5 5  60 72 60 82 65 39 48 41 Ror i a  

Amb long 5 3  4 9  6 1  55 6 1  58 6 1  34 5 6  37  Ambl ong 
Narango 83 7 6  63 78  7 6  86 57 55 38  36 Narango 

Polonombau 6 3  45 40 33  33  32 1 7  2 3  2 5  1 4  Polonombau 
Butmas 6 1  42 53 56 49 37 23 3 5  32  24 Butmas 

Tur 38 36 34 2 9  27  28 23 20 1 2  1 5  Tur 
Nambel 7 1  7 6  64 93 76 70 84 60 50 3 9  Namb e l  

Tambot a lo 7 8  64 5 7  82  50  6 7  4 9  42 45 5 1  Tambotalo 
Sakao 1 6  1 9  1 3  1 0  1 1  8 5 5 9 1 9  Sakao 

Lored iakar 49 54 25 34 40 3 1  6 20 23  1 9  Lored i akar 
SB 1 4 1  3 3  3 7  27  29 14  20 1 2  20 26 SB 1 
SB2 68 46 55 46 36 42 33  27  25  26 SB2 

Mafea 1 1 0  92 80 1 1 2  83 65  101  95  77  62 Ma fea 
Tutuba 9 1  80 89 1 04 5 8  5 0  7 5  98 82 53 Tutuba 

Aore 93 77  88 93 55  68 59  80 7 9  5 6  Aore 
Malo-North 1 1 9  84 109 92 45 78 74 86 I I I  5 5  Mal o-North 
Malo-South 5 1  56  49 72 5 1  24 5 9  3 5  109  61  Ma lo- South 

Tangoa 7 9  8 1  7 0  7 9  77  75  56 53 82  64 Tangoa 
Araki 1 1 2 1 24 80 82 90 89 76 7 3  7 9  60 Araki 

Huk Val Nok Tas Wus Wus Ker Vun Pia Tol 

[ 55 a ]  

( X2_b ) /N measurements x 1 000 for 4 1  communalec t s  o f  Espiritu  Santo 
( taken after the remova l  of near-empty rows and columns 

from tables of pos s ib l e  sound corre spondenc e s  c a l c ulated 
on unphonemic i zed l i s t s )  

( cont inued nex t  page ) 
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Malmar iv 

Nonona 1 7 3  Nonona 
Navut 3 1 0  1 9 1  Navut 

Lame t i n  2 8 5  1 36 236 Lame t in 
Morouas 1 1 5  103  1 1 3  96 Morouas 

Batun l amak 7 5  5 7  6 1  79 1 56 Batun l amak 
Matae 269 2 1 8  353  222  1 1 2  68 Mat ae 

Ake i 1 6 9  1 2 1  208 143 95 59 201 Ake i 
For t senal 1 88 104 1 5 3  144 1 9 1  102  163  1 75 Fort senal 

Penant s iro 143 1 1 0  1 74 1 3 2  1 1 9  65 1 6 5  2 3 9  1 96 Penant s i ro 
Tas ir ik i  1 37 1 3 5  147 98 103  99 1 86 252  1 84 2 5 7  Tas i r iki  

Wa i l apa 1 4 1  1 1 5  1 5 7  145 159 99 1 5 8  1 8 1  1 6 7  1 98 Wa i lapa 
Rori a  1 03 73  86  1 09 92 7 1  72  5 1  1 1 5  5 2  Rori a  

Amb long 89 64 81 81 1 74 1 74 5 3  70  1 2 9  94 Ambl ong 
Narango 80 5 3  62 72 1 1 0 1 2 0  5 8  56  95  80 Narango 

Pol onombau 54 3 7  4 0  4 5  33  40 25 29 42 37  Polonombau 
Butmas 50 33 2 7  5 1  4 8  6 7  48 3 9  5 1  3 9  Butmas 

Tur 48 20 38  46 3 9  44 3 7  3 6  5 8  45 Tur 
Nambel  109 1 00 105 1 1 5  202 1 2 9  9 2  95  149 1 00 Nambel  

Tambot a l o  59  46 64 55  78  7 7  5 7  72 84 69  Tambotalo  
Sakao 2 1  26 1 8  2 7  1 9  7 1 3  1 9  2 7  22  Sakao 

Lored iakar 37 26 25 40 32  27  14  1 8  2 7  24 Lored i akar 
SB 1 3 9  4 1  46 46 44 40 3 6  38  42 39 SB 1 
SB2 42 34 44 45 37 63 3 1  3 8  3 5  3 5  SB2 

Mafea 1 05 73  83 85 92 89 87 7 1  97 78 Mafea 
Tutuba 66  47 57 78  90 95 60 58 68 70 Tutub a  

Aore 69 63 54 58 92 78  68 70 7 5  7 1  Aore 
Ma lo-North 53 5 1  54 62 82  98  61  72  71  8 1  Malo-North 
Ma lo- South 5 6  24 45 1 2  73  1 1 0 3 6  50 54 6 2  Malo-South 

Tangoa 99  78  90 103  146 1 1 3  98 98 1 30 1 30 Tangoa 
Araki 98 96 93 83 1 0 3  8 9  1 1 9 1 2 5  1 1 2  1 30 Araki 

Mal Non Nav Lam Mor Bat Mat Ake For Pen 

[ 55b ] 

( x2-b ) / N  measurement s x 1 000 for 41 communal e c t s  o f  Espi r i tu Santo 
( taken a fter  the remova l  o f  near-empt y  rows and columns 

from tab le s  of  pos s ib l e  sound corres pondence s  c a lculated 
on unphonemic i zed l i st s )  

( cont inued next page ) 
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Tas i r iki 

Wai 1apa 220 Wai lapa 
Ror ia 54 85 Ror i a  

Amb long 8 1  102  67 Amb long 
Narango 108 1 1 9  57 1 1 6  Narango 

Po 1 onombau 43 60 5 1  43 56 Po 1 onombau 
Butmas 37 5 2  7 0  45 60 1 74 Butmas 

Tur 40 41 52 4 1  5 3  142 233  Tur 
Nambe 1 9 3  140 95  1 7 8  1 98 7 3  1 0 7  103  Namb e l  

Tambot a l o  6 8  9 6  72  89 8 5  78  6 1  47 97 Tambot a l o  
Sakao 1 0  2 0  3 1  1 4  1 6  2 5  2 9  1 9  27  9 Sakao 

Lored iakar 24 44 3 6  43 39 62 9 1  88 50 44 Lore d i akar 
SB1  28  45  54 5 1  38 81 1 0 1  1 4 1  7 1  3 5  SB 1 
SB2 47 61 54 60 69  87  146 167  73  34 SB2 

Mafea 77 1 1 6  68 1 1 6  90 54 5 5  44 1 1 3  9 2  Ma fea 
Tutuba 74 92 60 92 98 27 55  47 76 1 0 2  Tut ub a  

Aore 74 109  5 1  90 70 54 56  49 89  1 1 9  Aore 
Mal o-North 103 1 6 2  5 3  92 108 39 45 33 94 7 1  Mal o-North 
Malo- South 98 79 39 70  70 1 9  1 6  25 30 62 Mal o-South 

Tangoa 1 3 3  1 83 94 1 2 7  1 36 30 36 32  1 3 9  1 06 Tangoa 
Araki 1 76 1 80 68 87 1 14 66  49 43 1 33 1 1 6  Araki 

Tas Wai Ror Amb Nar Pol But Tur Nam Tam 

Sakao 

Lorediakar 20 Lored iakar 
S B 1  23  276 SB 1 
SB2 2 9  237  395 SB2 

Ma fea 1 9  45 63 58 Ma fea 
Tutuba 2 1  24 5 3  5 5  1 78 Tutuba 

Aore 20 34 49 45 1 99 2 1 7  Aore 
Mal o-North 1 6  3 1  39 4 1  1 14 145 1 62 Malo-North 
Ma lo-South 0 28  26 44 80 1 08 1 1 5  270 Malo-South 

Tangoa 27 54 6 1  62 1 14 1 1 5  142 1 94 7 6  Tangoa 
Araki 29 1 9  1 7  36 107  1 26 1 2 1  1 92 1 2 7  4 1  Araki 

Sak Lor SB1 SB 2 Ma f Tut Aor Ma l Ma l Tan 

[ 5 5c ] 

{ X2 -b ) /N measurement s x 1 000 for 41 communalec t s  o f  E s p i r i t u  Santo 
( taken a fter the removal of near-empt y  rows and columns 

from tab le s  of  pos s ib l e  sound corre spondence s  c a lcul ated 
on unphonemic i zed l i s t s ) 

( conc l uded ) 
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Hukua 

Va l pe i  942 Va l pe i  
Nokuku 9 5 7  9 2 6  Nokuku 

Tasmate 682 705 780 Tasmate 
Wus i 1  1 3 2  143 1 5 6  5 5 5  Wus i 1  
Wus i 2  1 6 5  1 79 2 1 3  587 968 Wus i 2  

Kere pua 1 65 150  1 95 558  961  956 Kerepua 
Vunapu 836 770 88 1 873  252  3 1 2  341 Vunapu 

P i amats ina 686 748 807 8 1 9  222 272  330 890 Piamats ina 
Tolomako 3 9 7  361  45 7 800 688 7 5 1  7 1 6  638 63 1 Tol omako 
Ma lmariv 43 64 35 4 1 7  597  5 74 637  210  2 1 8  560 Ma lmar iv 

Nonona 7 6  8 9  100 492 925 9 1 4  929 233  205  690 Nonona 
Navut 5 7  8 76 428 576 6 3 1  628 1 9 1  1 6 0  6 2 2  Navut 

Lame t in 69 1 7  86 4 1 5  546 5 9 1  5 5 5  1 89 148 5 5 6  Lame t in 
Morouas -3 9  -5 3  -2 1 2 3  1 80 1 88 2 1 0  8 1 9  1 6 2  Morouas 

Batun 1 amak 2 5  40 89 1 9  -20 -4 9  7 6  64 109  50 Batun l amak 
Matae 93 1 26 97 468 7 1 0  672 682 230 274 630 Matae 

Ake i 5 2  7 6  8 6  3 5 3  449 489 468 1 5 9  1 5 6  4 1 0  Ake i 
Fort sena l 2 6  -2 2  6 242 359  369 393 70 86 329  Fort senal 

Penant s i ro 66 1 9  20 275  399 390 388 89 1 14 348 Penant s iro 
Tas i r iki 1 94 1 6 1  1 8 3  3 8 2  4 2 5  432 482 239  2 5 5  435 Tas i r iki 

Wa i l apa 146 147 1 5 9  3 2 8  324 392 432 1 94 2 8 1  3 7 0  Wai l apa 
Ror i a  0 70 5 1  1 9 3  3 7 2  280 332 1 1 3  46 352  Ror i a  

Amb l ong -7 6  -89 - 1 00 -29 -39 -2 9  5 -81  -98 -7 Amb l ong 
Narango 86 103  1 4 1  7 8  1 3  0 1 00 64 99  -8 Narango 

Po lonombau - 1 88 - 1 62 - 1 7 8 -4 1 8  -334 -340 -368 -298 -452 -5 54 Po lonombau 
Butmas -2 3 3  -207 -2 5 7  -499 -389  -358 -3 7 5  -337 -493 -601  Butmas 

Tur -2 5 6  -303 -295 -5 1 2  -349 -385 -405 -407 -5 1 8  -607 Tur 
Nambe l -8 1  -1 32 -99 - 1 1 3  34 6 7  1 7  -1 33 - 1 83 -30 Nambel 

Tambot a l o  1 39 1 66 1 9 3  60 -30 -84 22 200 1 7 7 9 Tambot a l o  
Sakao -205 -294 -257 -427 -245 -22 1  -208 -2 7 3  -4 1 1  -348 Sakao 

Lored iakar - 1 80 -224 - 1 7 5 -438 -3 2 2  -336  -3 1 6  -3 1 6  -387 -438 Lored iakar 
S B 1  -234 -249 -282 -458  -309 -308 -348 -3 5 1  -43 9  -483 SB 1 
SB2 -263  -2 1 7  -283 -493 -3 1 6  -375  -385 -370 -43 5  -5 1 7  SB2 

Ma fea 242 268 394 332  5 2  1 36 94 382 403 3 1 3  Ma fea 
Tutuba 266 259 323  2 1 7  -1 20 -75  -6 2  3 2 6  3 9 3  1 99 Tutuba 

Aore 2 1 5  2 1 3  265 1 98 -9 6  - 1 30 3 3 1 3  343 1 5 9  Aore 
Ma lo-North 1 88 286 242 1 92 -47  - 1 34 -5 6  247 394 1 86 Ma lo-North 
Ma lo-South 232  1 34 270 122 - 1 3 8  -1 9  -5 6  2 8 1  2 8 1  1 2 5  Malo- South 

Tangoa 1 00 -4 1 3 2  1 5 9  14  76  149 148 1 20 1 3 2  Tangoa 
Araki 3 1 9  1 9 7  358  4 1 9  1 68 240 302 340 357  280 Araki 

Huk Va l Nok Tas Wus Wus Ker Vun Pia To l 

[ 56 a 1  

Linear-corre lat ion measures x 1 000 from ( X2-b ) /N measurement s  
o f  4 1  communalec t s  o f  E sp i r i tu Santo 

( taken after the removal o f  near-empty rows and columns 
from tab les  of pos s i b l e  sound corres pondence s  c a l c ul ated 

on unphonemic i zed l i s t s )  

( cont inued next page ) 
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Malmariv 

Nonona 7 5 3  Nonona 
Navut 948 748 Navut 

Lamet in 9 6 1  726  943 Lame t in 
Morouas 41 7 254 398 484 Morouas 

Batunlamak 1 1 0  27  102  91  763 Batun l amak 
Matae 940 830 947 894 353  40 Mat ae 

Ake i 760  6 1 3  784 744 540 233 799 Ake i 
For t sena l 6 7 9  544 746 739  74 1 494 688 853 For t sena1 

Penan t s iro 685 532  694 652  593 357 7 1 6  963 8 7 1  Penant s iro 
Tas iriki 609 5 1 7  6 7 3  6 2 5  555  264 646 8 9 1  7 7 3  9 1 8  Tas ir iki 

Wai l apa 602 503 603 563  64 1 504 625  839  850  8 7 9  Wai 1apa 
Rori a  602 426 527  6 1 6  6 7 1  493 555  498 6 2 5  5 1 0  Ror i a  

Amblong 1 4 1  42 1 1 6  202 867 869 1 3 2  2 7 0  540 346 Ambl ong 
Narango 7 5  9 2  90 1 4 1  7 7 1  809 88 293 483 359 Narango 

Polonombau -307 -3 7 7  -290 -24 1 -1 6 8  -43 -2 9 1  -2 2 3  -220 -2 3 6  Po lonombau 
Butmas -339  -3 7 7  -293  -293  -243 -1 68 -408 -349 -308 -3 3 5  Butmas 

Tur -304 -347 -288 -2 5 5  - 1 94 -8 1  -345 -2 7 0  -286  -2 7 7  Tur 
Nambe l 235  80  206 263  758  7 5 5  1 86 298 5 7 5  4 1 6  Nambe l 

Tambot a l o  7 4  2 1 2  9 8  6 1 5  6 6 6  4 8  208 369 326 Tambot a l o  
Sakao 43 -233 23  86 1 5 1  24 - 1 8  30 95 32  Sakao 

Lored iakar -3 3 8  -3 24 -288 -298  -296 -144 -340 -3 1 3  -3 5 8  -3 24 Lored iakar 
S B 1  -292  -342 -2 76 -2 6 1  -2 8 1  - 1 64 -340 -300 -3 3 9  -300 SB1  
SB2 -349 -347 -3 2 7  -3 1 3  -292  -233 -362  -3 3 7  -363  -3 2 2  SB2 

Mafea 64 80 96 1 5 8  467 5 1 0  103  183  2 3 1  209 Ma fea 
Tutuba - 1 0 7  - 1 3 3  -1 24 - 1 3 1  262 445 -9 5  1 1  8 1  52 Tut uba 

Aore - 1 1 6  - 1 5 2  -96 -7 3  2 7 6  486 - 108 1 5  87  98 Aore 
Malo-North -98 -1 3 6  - 1 1 2  - 1 5 6  3 1 9  501  -8 7  84 1 0 8  1 7 2  Mal o-North 
Malo-South - 1 7 7  -1 00 - 1 2 6  -69 210  360 -80 86 73  1 30 Ma lo-South 

Tangoa 2 2 8  1 1 0 258 269 699 6 8 1  1 90 438 5 7 3  483 Tangoa 
Araki 274 2 1 3  333 277 490 498 293 545 5 2 5  5 7 6  Araki 

Mal Non Nav Lam Mor Bat Mat Ake For Pen 

[ 56b ] 

Linear-corre l at ion measures x l OOO from { x2-b ) /N measurement s 
o f  4 1  communal ec t s  o f  Espir i tu Santo 

( taken after the removal o f  near-empty rows and co l umns 
from tab l e s  of pos s ib l e  sound corre s pondence s  c a l c ul ated 

on unphonemic i zed l i s t s )  

( cont inued next page ) 
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Tas iriki  

Wa i l apa 868 Wai l apa 
Ror ia 390 5 1 1  Roria 

Ambl ong 305 524 5 8 1  Amb long 
Narango 3 1 1  564 548 825 Narango 

Polonombau - 3 1 4  -304 6 7  -6 7  27  Po lonombau 
Butmas -3 90 -394 -92 -7 7  -20 893 Butmas 

Tur -362 -3 3 2  1 3  -56 - 1 3  890 924 Tur 
Nambel 344 49 1 602 783 7 1 2  1 5 3  3 1 8  Nambe l 

Tambotalo 366 5 1 1  385 6 1 5  707 - 1 1  -74 -68 5 5 3  Tambotalo 
Sakao -6 7 7  354 1 3 6  1 24 4 3 1  347 5 1 3  273  229 Sakao 

Lorediakar -383 -386 -92 -146  -1 32 5 1 1  538 689 -8 1 -282 Lored iakar 
S B I  -354 -352  - 1 64 -1 1 8  - 1 1 0 452 593  6 24 - 1 05 -245 SB I 
SB2 -4 1 2  -429 - 1 7 7  - 1 76 -209 524 520 634 -98 -236  SB2  

Mafea 245 363 280 436 507 -209 -258  -244 290 752 Ma fea 
Tutuba 109  293  70  404 389 -97 -2 5 3  -253 266 664 Tutuba 

Aore 1 5 0  2 9 1  142 41 1 506 - 1 5 7  -2 1 2  -227  1 92 668 Aore 
Malo-North 2 8 1  298 32  3 3 8  448 -242 -344 -308 1 1 5  628 Malo-North 
Ma lo-South 1 68 363 -8 1 338 366 -2 1 0  -24 1 -2 8 1  1 9 3  436 Malo-South 

Tangoa 434 630 377 700 640 -226 -287  -258  542 546 Tangoa 
Araki 6 1 3  685 1 90 4 1 2  520 -252 -348 -357  253  5 1 5  Araki 

Tas Wai Ror Amb Nar Pol But Tur Nam Tam 

Sakao 

Lorediakar 340 Lored iakar 
S B I  3 6 9  963  SB I 
SB2 234 973  944 SB2 

Ma fea -42 -245 -2 7 7  -2 7 8  Ma fea 
Tutuba - 1 5 2  - 1 85 -252  -2 5 8  876  Tutuba 

Aore -75  - 2 1 1 -230 -229 833 929 Aore 
Ma lo-North -23 1 -259 -29 1 -262 572 683 6 7 2  Malo-North 
Malo-South - 1 88 -2 1 3  - 1 8 7  -245 524 647 624 767  Malo-South 

Tangoa - 1 2  -227  -2 1 9  -27 1 5 7 5  506 477 348 588 Tangoa 
Araki -227  -466 -444 -496 5 1 4  45 2 496 482 5 9 2  8 1 7  Araki 

Sak Lor SB I SB2 Ma f Tut Aor Mal Mal Tan 

[ 56c ] 

Linear-corre lat ion measures xl000 from ( X2_b ) /N measurement s  
o f  4 1  communal e c t s  o f  Espiritu Santo 

( taken a fter the remova l  of near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondence s  calc ulated 

on unphonemic i zed l i s t s )  

( conc l uded ) 
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Hiw 

Toga 685  Toga 
Leh a l i  560 607 Lehal i  

Leha lurup 540 584 776  Leha lurup 
Mo t lav 502 565 639 7 1 3  Mo t lav 

Mota 5 1 9  582 679  720 7 1 7  Mota 
Vatrata 5 1 2  5 7 5  6 7 6  722  708 734 Vatrata  

Sasar 5 1 1  556  686  738 686 730 845 Sasar 
Ve tumboso 483 559 633 667  6 5 3  7 24 799 731  Ve tumboso 

Mos ina 506 545 636 684 667  7 1 8  796  7 2 7  884 Mos ina 
Nume 483 534 568 635 622 730 652 624 690 676 Nume 

Dor i g  4 6 2  492 5 3 9  594 568 6 1 2  607 605 622 6 1 4  Dorig  
Koro 445 469 537  587  557  593  621  587 620 6 1 0  Koro 

We t amut 478 508 563  614 599  649 6 1 3  608 665 654 We t amut 
Lakona 445 485 5 2 7  5 6 9  5 7 2  5 9 8  6 2 3  5 5 7  620 607 Lakona 

Mer i g  498 534 5 9 2  643 6 1 2  692  632  594 635 637  Mer i g  
Mer lav 496 540 589 640 607 680 632  5 9 3  629  630 Mer l av 
Marino 482 5 1 8  602 6 1 3  5 7 6  6 3 7  5 5 2  5 3 7  547 5 5 8  Marino 

Pe terara 4 1 5  466 502 545 5 1 4  548 492 486 492 492 Pe terara 
Navenevene 4 1 0  444 496 5 1 9  483 5 2 7  4 7 7  464 492 473  Navenevene 

Tam 457  500 582 598 560 608 5 5 1  5 2 5  5 5 7  5 5 2  Tam 
Nasawa 420 452  497  5 1 9  5 2 2  556  497 484 500 508 Nasawa 

Narovorovo 425 473  538 564 527  569 524 503 5 3 5  5 3 5  Narovorovo 
Baetora 448 486 5 5 2  5 7 3  5 3 6  584 5 3 3  508 549 541 Bae tora 

Wai leng i 384 402 437 4 6 1  4 1 6  468 43 1 446 444 439 Wai l engi 
Lolomatui 388 402 432 46 1 41 7 458 426 44 1 427 422 Lo lomatui  

Ngwatua 385 407 425 · 45 1 42 1 444 437  454 409 4 1 8  Ngwatua 
Lol siwo i  439 471  503 5 2 7  4 9 7  54 5 500 505 527  532  Lo l s iwo i 

Raga 350  374 406 444 407 427  4 1 8  405 409 400 Raga 
Apma 3 3 2  356  3 7 8  384 3 7 3  3 9 3  3 7 6  369 3 6 1  36 1 Apma 
Seke 374 3 7 1  409 434 39 1 428 432 4 1 5  423 433 Seke 

Sa 3 3 1  333  369 393 3 8 1  393 378 379 376 382 Sa 
Sowa 3 7 0  3 8 1  395  422 392 420 424 4 1 3  396 407 Sowa 

Bek 545 609 7 1 9  7 9 5  7 9 9  788 809 860 706 725  Bek 

Hiw Tog Leh Leh Mot Mot Vat Sas Vet Mos 

[ 5 7 a ]  

Proport ions of shared cognates  xl 000 for 34 communalec t s  
o f  the Northeast  New Heb r ides  

< ac cord ing to Tryon 1 9 7 6 )  
< continued next page ) 
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Nume 

Dor i g  7 1 3  Dor i g  
Koro 6 6 7  7 2 5  Koro 

We tamut 762 814 689 We tamut 
Lakona 643 6 1 5  7 1 8  643 Lakona 

Mer i g  760 680 640 7 1 1  6 1 1  Mer i g  
Mer l av 7 5 5  664 636 701  603 945 Mer l av 
Mar ino 623  548 5 34 6 1 1  5 2 1  644 649 Marino 

Pe terara 538 504 5 1 0  5 1 9  502 578 5 7 5  705 Pe terara 
Navenevene 5 1 7  494 500 5 1 9  496 559  563  68 1 792 Navenevene 

Tam 603 547 560 5 84 5 5 5  626 636 7 1 0  850 979  Tam 
Nasawa 5 1 1  497 497 500 486 556 558 681 720 805 Nasawa 

Narovorovo 548 492 5 1 1  528  522 577  587 638 762  856  Narovorovo 
Baetora 585 508 533 548 530 6 1 3  624 638 769 833  Bae tora 

Wai lengi 443 4 1 9  430 428 408 484 480 5 74 5 5 5  568 Wa i l engi 
Lo lomatu i  426 4 1 0  42 7 4 1 7  398 481 483 564 565 5 7 8  Lo lomat u i  

Ngwatua 4 2 1  40 1 400 4 1 5  3 7 3  460 456 542 528  5 1 5  Ngwatua 
Lo l s iwo i  545 478 497 5 1 9  492 568 558 566 593  622 Lol s iwo i  

Raga 422 393  385  4 1 6  398 462 469 547 536 533 Raga 
Apma 3 7 3  3 5 9  3 8 3  36 1 352 398 402 47 1 444 44 1 Apma 
Seke 407 399 4 1 7  387 400 432 42 1 468 465 459 Seke 

Sa 380 380 387  374 367 407 402 450 439 4 1 7  Sa 
Sowa 4 1 7  397 405 3 94 397 430 429 485 465 464 Sowa 

Bek 6 9 1  669 664 7 1 8  6 1 9  672  652  634 599  564 Bek 

Num Dor Kor We t Lak Mer Mer Mar Pe t Nav 

[ 5 7b ] 

Proport ions of  shared cognates x l 000 for 34 communalec t s  
o f  the Northeast  New Hebrides 

( ac cord ing to Tryon 1 9 7 6 )  
( cont inued next page ) 



I 

Tam 

Nasawa 89 1 Nasawa 
Narovorovo 882 949 Narovorovo 

Baetora 859 89 7 887 Bae tora 
Wai l engi 624 598 634 694 Wai lengi 

Lolomatui 6 1 7  603 632 683 9 1 4  Lol omatui  
Ngwatua 596 566 589 6 1 0  64 1 636  Ngwatua 

Lol s iwoi 6 3 1  686 656  683 826 820 7 3 1  Lol siwoi 
Raga 587  574  586  623  569  578  532  588  Raga 
Apma 467  468  45 3 467 4 1 8  424 407 434 5 2 1  Apma 
Seke 5 1 8  47 2 5 1 1 522 4 1 8  41 1 427 496 463 599 

Sa  475  500 475 492 4 1 4  4 2 7  407 429 423 5 3 1  
Sowa 528  508 509 5 1 2  425 438 430 494 5 1 1  646 

Bek 597  593  562  546 5 1 1  485 548 570  507  485  

Tam Nas Nar Bae Wai Lol Ngw Lol Rag Apm 

Seke 

Sa 6 1 3  Sa 
Sowa 774 604 Sowa 

Bek 5 2 1  489 5 1 5  Bek 

Sek Sa Sow 

[ 5 7c ) 

Propor t ions o f  shared cognates  xl 000 for 34 communalec t s  
o f  the Nor theast New Hebrides  

( ac cord ing to Tryon 1 9 7 6 )  

9 7  

Seke 
Sa 
Sowa 
Bek 

( conc l uded ) 



98 

Hiw 

Toga 988  Toga 
Leha l i  848 887 Leha l i  

Leha lurup 809 863 9 8 1  Lehalurup 
Mot 1av 802 843 962 975  Mot l av 

Mota 783  829 933 963 980 Mot a  
Vatrata 745 788 904 934 9 5 1  943 Vatrata 

Sasar 749 808 9 1 3  942 962 929 979  Sasar 
Vetumboso 7 2 6  745 856  893  9 1 8  930 954 9 1 8  Ve tumboso 

Mos ina 705 7 8 1  8 7 1  8 9 5  922 939  963  934 996 Mos ina 
Nume 6 5 6  6 9 1  780 805 84 1 879 803 770 847 844 Nume 

Dor i g  593  632 702 746 790 8 3 1  762 722  8 1 1  802 Dori g  
Koro 5 7 3  6 3 1  698 745 800 835  765  739  8 1 9  8 1 1 Koro 

We t amut 6 1 1  665 726 773 808 854 784 746 8 1 1  805 We tamut 
Lakona 626 666 757  799 826 86 7 799 787  859  853  Lakona 

Mer i g  5 7 2  6 1 8  6 6 9  702 73 1 787 661 644 7 2 1  709 Mer i g  
Mer l av 5 7 2  602 666 694 722 786 643 624 7 1 1  699 Mer 1av 
Mar ino 254 300 3 7 3  390 400 420 244 268 297  2 7 1  Mar i no 

Pe terara -45 -27 92 53 55  88  -88 -90 -35  -50 Peterara 
Navenevene - 1 03 -62 20 -5 -5 23  -148 - 1 5 1  -97 -95 Navenevene 

Tam - 1 2 5  -88 - 1 9  -24 -20 8 - 1 5 0  -143 -88 -103 Tam 
Nasawa - 1 83 -141  -44 -6 7 -93 -6 7 -2 1 1  -207 - 1 5 6  - 1 75 Nasawa 

Narovorovo - 1 69 - 1 5 0  -65 -89 -8 1 -55 -205 -200 - 1 50 - 1 6 5  Narovorovo 
Bae tora -226  - 1 94 -1 1 9  - 1 3 2  - 1 3 2  - 9 8  -252  -242 - 1 89 - 1 9 9  Baetora 

Wai lengi -287  -283 -234 -252 -267 -249 -345 -308 -3 1 0  -3 1 5  Wa i lengi 
Lo 1omatui -325 -3 1 8  -269 -297 -3 1 5  -288 -390 -35 1 -344 -349 Lolomatui 

Ngwatua -245 -240 - 1 6 3  - 1 89 -205 - 1 90 -314  -264 -2 7 8  -286 Ngwatua 
Lo1 s iwo i  -27 1 -274 -209 -2 1 0  -224 - 1 96 -279 -243 -25 1 -267 Lol s iwo i  

Raga -487 -47 6  -366 -398 -393 -374 -508 -458 -48 1 -47 5  Raga 
Apma -604 -658 -562 -553  -544 -58 1  -566 -53 1 -606 -588 Apma 
Seke -523  -530 -445 -45 7  -41 4  -46 1  -43 1 -402 -462 -45 2  Seke 

Sa -585 -608 -488 -489 -464 -487 -48 1  -46 1  -5 1 5  -500 Sa 
Sowa - 5 7 8  -6 1 9  -5 1 6  -53 1 -503 -5 3 6  -522 -499 -532  -526 Sowa 

Bek 7 1 1  738  887 923 944 9 1 3  937 955 89 1 890 Bek 

Hiw Tog Leh Leh Mot Mot Va t Sas Ve t Mos 

[ 58a 1 

Linear-corre l at ion mea sure s x1 000 for 34 communalec t s  
o f  the Northeast  New Hebr ides 

( calcul ated from proport ions o f  shared cognate s )  

( cont inued next page ) 
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Nume 

Dor ig 952 Dor i g  
Koro 938  955  Koro 

We t amut 969 985 963 We t amut 
Lakona 945 953 9 7 1  94 1 Lakona 

Mer i g  9 2 1  849 834 8 7 7  84 1 Me rig  
Mer l av 9 1 0  844 8 1 8  866 837  997 Mer l av 
Mar ino 443 397 389 397 432 5 5 1  564 Mar ino 

Pe terara 1 1 8  40 76 1 04 1 1 9  2 1 8  255  823  Pe terara 
Navenevene 60 - 1 9  24 28  65  159  1 89 769  984 Navenevene 

Tam 34 -1 1  1 1  1 8  5 5  1 54 1 74 798 969 986 Tam 
Nasawa -28 -1 2 9  -7 5  -54 -22 69 102 6 7 1  950 9 6 1  Nasawa 

Narovorovo -4 1  -9 3  -6 1  -6 5  -3 1  7 8  99 752  932  9 5 1  Narovorovo 
Bae tora -80 -1 1 7  - 1 0 1  -9 3  -5 8  5 8  7 8  7 5 2  9 1 6  939  Baetora 

Wai lengi -242 -309 -2 8 1  -2 5 6  -270 -1 24 - 1 0 1  366 584 594 Wai 1engi 
Lo lomatui -2 7 2  -345 -326  -2 94 -304 - 1 5 7 - 1 4 2  3 6 8  567  583 Lo 1 omatui 

Ngwatua -224 -304 -2 7 7  -247 -2 5 2  - 1 0 7  -84 45 7 664 688 Ngwatua 
Lol s iwoi -205 -226  -224 -2 1 4  -2 2 8  -8 1  -5 3  47 1 565  559  Lo1 s iwo i  

Raga -3 6 5  -436 -394 -3 9 1  -405 -2 1 7  - 1 9 9  444 7 3 1  7 5 5  Raga 
Apma -5 7 1  -5 6 3  -5 6 8  -5 6 9  -5 64 -490 -490 - 1 1 7  200 2 2 3  Apma 
Seke -456 -463 -439 -456 -442 -434 -4 1 5  - 1 75 1 1 6  1 5 9  Seke 

Sa -476 -4 7 5  -445 -4 7 8  -464 -4 1 6  -405 -44 260 3 1 9  Sa 
Sowa -540 -524 -497  -5 3 2  -5 2 1  -474 -472 - 1 9 2  1 4 1  1 80 Sowa 

Bek 764 739  7 1 5  7 1 2  769 6 24 628  2 3 1  - 145  - 1 9 1  Bek 

Num Dor Kor We t Lak Mer Mer Mar Pet Nav 

[ 58b ] 

Linear-corre l at ion measures x 1 000 for 34 communa 1 e c t s  
o f  the Northeast New Hebrides 

< ca l c u l ated from proport ions o f  shared cognates ) 

< cont inued nex t page ) 



1 00 

Tam 

Nasawa 9 2 1  Nasawa 
Narovorovo 959  978 Narovorovo 

Bae tora 944 956 986 Bae tora 
Wa i l eng i 5 1 8  652  6 1 1 648 Wa i l eng i 

Lo lomatui 530 648 6 1 7  665  996  Lo lomatui 
Ngwatua 5 7 3  7 3 1  680 7 2 1  9 3 9  937  Ngwatua 

Lo l s i wo i  5 6 5  577  636  696 946 938 9 1 1 Lo l s iwo i  
Raga 6 7 0  801 759 7 7 1  8 1 6  8 1 6  880 763  Raga 
Apma 1 6 3  276 243 209 208 224 302 1 26 5 2 1  Apma 
Seke 49 24 1 1 1 5  67 90 1 2 5  1 6 5  -7 8  439 914 

Sa 209 308 290 238 2 1 5  207 302 1 5 5  603 942 
Sowa 60 209 1 5 5  1 2 7  1 3 6  1 3 2  206 -2 2  4 2 7  94 1 

Bek -147  -275  -2 1 2  -240 -404 -4 1 2  -385 -338 -5 5 3  -5 9 9  

Tam Nas Nar Bae Wai Lol Ngw Lol Rag Apm 

Seke 

Sa 926 Sa  
Sowa 965  950 Sowa 

Bek -480 -5 3 9  -547 Bek 

Sek Sa Sow 

[ 58c ) 

Linear-corre lat ion measures xl000 for 34 communalec ts  
o f  the Nor theast  New Hebrides 

( ca lc ul ated from proport ions of  shared cognates ) 

Seke 
Sa 
Sowa 
Bek 

( conc luded ) 



1 0 1  

Hiw 

Toga 108 Toga 
Leha l i  103 100 Lehal i 

Leha l urup 5 9  74 1 97 Leha l urup 
Mot l av 34 56  102 169 Mot l av 

Mota 5 2  72  1 1 0 1 3 9  1 1 0  Mota 
Vat rata 6 7  103  149 1 83 149 1 7 7  Vat rata 

Sasar 7 7  9 6  1 4 3  206 1 24 1 5 5 333  Sasar 
Ve tumbo so 60 79 1 1 5 1 2 9  1 0 2  1 3 9  234 190  Ve tumboso 

Mos ina 66 70 1 2 1  1 50 1 09 1 6 1  264 2 3 5  2 9 2  Mos ina 
Bek 67 86 1 5 1  2 5 1  209 1 02 248 2 7 8  1 04 146 Bek 

Nume 7 5  84 1 1 0 1 1 3 105  194 1 88 1 3 9  1 5 3  148 Nume 
Dor i g  4 2  48 72 70 61 99  1 1 3  9 1  90 85 Dor i g  

Koro 5 2  57 1 1 3  108 72 108 1 54 1 1 8  99  1 1 7  Koro 
Wet amut 5 3  57 89 93 83 1 26 1 2 2  1 0 3  1 07 103  We tamut 

Lakona 3 9  6 0  7 7  84 63 101 1 3 8  1 2 3  1 1 6  103  Lakona 
Mer i g  60 94 1 2 7  1 3 6  1 1 8 1 83 1 90 144 140 1 5 7  Mer ig 

Mer l av 58 90 109 1 3 3  1 0 7  1 6 6  1 74 144 1 2 3  140 Mer l av 
Mar ino 46 55  94 84 5 6  1 36 108 82 62 78  Mar ino 

Peterara 40 53 69 77 59  88 9 1  93 74 7 1  Pe terara 
Navenevene 3 5  55  64 84 5 7  1 1 2  1 0 1  1 00 7 2  87  Navenevene 

Tam 35 6 7  92 86 65 143 1 20 1 1 3  80 1 1 7  Tam 
Nasawa 34 44 73  79  66 97 1 0 1  87  80 77  Nasawa 

Narovorovo 24 47 75 68 48 1 1 8  95 66  5 7  7 5  Narovorovo 
Bae tora 26 5 2  8 6  57 5 2  1 2 2  103  101  74 7 7  Bae tora 

Wai lengi 40 55  65  56  37 70 76 70 56  59  Wai lengi 
Lolomatu i  3 9  4 7  64 5 8  34 67 69 7 6  4 2  56  Lolomatui  

Ngwatua 4 1  49 78 78 52 70 70 82 55 48 Ngwatua 
Lo l siwo i  5 3  5 8  6 6  68 43  92 7 5  8 1  55  65  Lol siwo i  

Raga 34 32 47 56 45 6 2  6 6  5 5  5 7  5 2  Raga 
Apma 23  22  39 56  34 43  48 49 30 44 Apma 
Seke 23  31  51  46  33  50  80 60 5 1  55  Seke 

Sa 20 2 1  40 53 3 5  4 5  4 6  52 3 1  42  Sa  
Sowa 3 7  2 6  44 3 9  3 0  45 6 7  5 2  36 44 Sowa 

Hiw Tog Leh Leh Mot Mot Vat Sas Ve t Mos 

[ 59a l 

( X2_b ) /N measurement s xlOOO for 34 communa lec t s  
o f  the Northeast  New Hebr ides 

( taken a fter the remova l of near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondences  c a l c u l ated 

on unphonemic i zed l i s t s )  

( cont inued next page ) 
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Bek 

Nume 144 Nume 
Dor i g  58 1 6 3  Dor ig 

Koro 1 28 1 7 8  1 5 0  Koro 
Wet amut 1 0 1  2 1 1  220 1 74 We t amut 

Lakona 83  152  109 1 83 1 1 4 Lakona 
Mer i g  1 4 9  2 1 2  134 1 6 3  1 78 144 Merig  

Mer 1 av 1 36 207 126  154 1 72 1 33 567  Mer l av 
Mar ino 88 1 3 1  9 1  84 107  82 1 5 5  1 50 Marino 

Pe terara 8 1  89 78  1 1 1  76 84 1 1 0 103 1 78 Pe terara 
Navenevene 102 99 80 1 0 1  102 94 1 2 3  108 1 78 232  Navenevene 

Tam 1 00 148 83 1 3 2  1 2 8  1 0 1  1 5 6  1 5 2  205 2 5 7  Tam 
Nasawa 69  72 80 107  93 83 1 5 1  149 1 89 1 3 7  Nasawa 

Narovorovo 6 3  1 0 8  74 80 79 72 1 14 1 1 8  1 6 1  1 5 3  Narovorovo 
Bae tora 60 126 66  94 98 102  1 30 1 1 6  1 70 1 89 Bae tora 

Wai lengi 99  78 7 1  80 5 5  74 93 86 1 2 5  1 1 6  Wa i lengi 
Lol omatui 84 80 63 6 1  54 64 85 75 1 1 2  104 Lo lomatui 

Ngwatua 8 1  7 1  54 63 65 58 95  88 1 00 1 1 0  Ngwatua 
Lol s iwoi 103  92  68  66 58 89 1 1 5  90 96 1 1 0 Lol siwoi 

Raga 45 74 42 49 58 47 88 76 1 0 1  100 Raga 
Apma 3 1  39 34 41  37  2 7  50 43 38  44 Apma 
Seke 82  53 42 44 5 2  47 7 1  70 48 57 Seke 

Sa 5 3  34 24 35 34 3 9  4 9  5 0  29 42 Sa 
Sowa 38 48 22 39 5 1  40 5 7  63 35 50 Sowa 

Bek Num Dor Kor We t Lak Mer Mer Mar Pet 

[ 59b ] 

( x2-b ) /N measurements x 1 000 for 34 communalec t s  
o f  the Nor theas t  New Hebrides 

( taken after the removal o f  near-empty rows and columns 
from tab le s  o f  pos s ible sound corre spondence s  c a lc ulated 

on unphonemic i zed l i s t s )  

( c ont inued next page ) 



Tam 
Nasawa 

Narovorovo 
Bae tora 

Wai lengi  
Lo lomatui  

Ngwatua 
Lo l si wo i  

Raga 
Apma 
Seke 

Sa 
Sowa 

Seke 
Sa 

Sowa 

Navenevene 

5 1 8  Tam 
263  307  Nasawa 
307 356  3 5 1  Narovorovo 
300 332  238 295  Bae tora 
1 3 0  1 38 1 1 5  1 1 2  163  Wa i leng i 
1 2 8  1 2 3  9 0  1 3 5  1 4 5  3 5 0  Lo lomatui 

96  109  96  72  1 2 2  1 79 148 Ngwatua 
1 3 7 143 108 1 00 1 5 3  2 3 6  1 9 1  1 5 5  Lol s i wo i  
1 23 1 34 1 2 1  1 00 1 6 2  1 3 1  1 2 3  1 04 104 

50 48 43 38  46 48 60 50 60 
6 7  69 59 40 49 44 52 73 40 
6 2  54 73  24 48 50 40 48 34 
50 48 5 1  27  39  34 3 6  50 5 2  

Nav Tam Nas Nar Bae Wai Lol Ngw Lol 

Apma 

8 6  Seke 
80 9 1  Sa 

1 14 202 98 Sowa 

Apm Sek Sa 

[ 59c ] 

( X2-b ) /N measurement s x 1 000 for 34 communalec t s  
o f  the Northea s t  New Hebr ides 

Raga 
7 6  
40 
3 3  
5 7  

Rag 

( taken after the remova l  of near-empty rows and co l umns 
from tab l e s  of pos s ib l e  sound corre spondence s  c a l c u l ated 

on unphonemic i zed l i s t s )  

1 0 3  

Apma 
Seke 
Sa 
Sowa 

( conc l uded ) 
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Hiw 

Toga 858  Toga 
Leha l i  659  799  Leh a l i  

Lehal urup 6 1 2  709 872  Lehalurup 
Mot l av 566 674 884 946 Mot l av 

Mota 440 665 690 584 658 Mota 
Vat  rata  5 7 1  672  791  846 826 735 Vatrata 

Sasar 5 2 1  685 826 85 1 898 646 944 Sasar 
Ve tumbos o  540 633 6 9 1  682 685 759  8 7 1  824 Ve tumboso 

Mo s ina 497 707 738 7 2 7  74 1 743 9 1 2  846 968 Mos ina 
Bek 5 1 9  658 837  889 865 6 5 3  7 7 7  809 706 706 Bek 

Nume 3 7 2  605 595 537 597 845 622 582 630 652 Nume 
Dor i g  2 94 409 374 292 361  691  401 308 464 440 Dor ig 

Koro 359  569 503 480 590 779  560  543 6 1 4  549 Koro 
We t amut 2 7 7  444 427  350 438 732  487  3 7 2  475  470  We t amut 

Lakona 386 537 549 449 5 1 1  8 1 4  6 1 0  505 604 644 Lakona 
Mer i g  260 449 366 358 4 1 5  640 396 354 3 94 387  Mer i g  

Mer l av 253  449 427 337  430 6 7 1  4 1 3  3 1 8  4 1 2  403 Mer 1 av 
Mar ino - 1 2 7  150  45  0 82 447 20 39 7 1  60 Marino 

Pe terara -269 -24 -49 - 1 2 2  -9 8  3 1 6  -68 -82 - 1 0 3  -30 Pe terara 
Navenevene -325  -88 -82 - 1 6 9  - 1 2 0  225  - 1 09 -1 1 2  - 1 2 5  -7 6  Navenevene 

Tam -273  -96  - 1 34 - 1 34 - 1 04 229 -93 - 1 06 -7 3  -96 Tam 
Nasawa -350 -68 -9 1  - 1 5 6  -1 30 302 - 1 05 - 1 2 7  - 1 2 7  -53  Na sawa 

Narovorovo -267 -55  -98 -145  -9 7  248 - 105  -75  -74  -63 Narovorovo 
Baetora -295  -95  - 1 95 - 1 8 1  - 1 8 1  22 1 - 1 56 - 1 80 -1 3 7  -96 Bae tora 

Wai lengi - 1 94 - 1 5 3  -225 -234 -245 -81 - 2 7 5  - 1 9 1  -2 8 1  -256 Wai leng i 
Lo1 0matui -207 - 1 2 1  -232 -249 -248 -75  -260 -227 -248 -2 5 7  Lo1 0mat ui 

Ngwatua - 1 65 -69 -1 6 9  - 1 88 - 1 6 8  -6 -2 1 4  - 1 86 -252 - 1 9 5  Ngwatua 
Lo l s iwoi - 1 99 -40 -142 - 1 80 -1 53 1 1  - 1 79 - 1 3 6  - 1 9 2  - 1 90 Lol s iwoi 

Raga -400 -200 -260 -330 -285 99 -296 -246 -264 -223 Raga 
Apma -424 -580 -43 7  -3 8 1  - 3 1 4  - 3 8 8  -349 -3 2 8  -296 -327  Apma 
Seke - 1 8 1  -286 -2 1 9  -58 -20 -1 73  - 1 04 -20 - 1 1 4 -72  Seke 

Sa -367  -3 9 5  -248 - 1 2 3  -63 -25 7  - 1 2 2  -1 1 0  - 1 5 8  - 1 5 7  Sa 
Sowa -3 3 2  -358  -341 -2 1 5  -208 -302 -238 -193  -168 - 1 73 Sowa 

Hiw Tog Leh Leh Mot Mot Va t Sas Ve t Mos 

[ 60a ] 

Linear-correlat ion measures x 1 000 from { X2_b ) / N  measurement s  
o f  34 communa lec t s  o f  the Northeas t  New Hebr ides 

( t aken after the remova l o f  near-empt y  rows and columns 
from tables of pos s ible sound corre spondence s  c a lcul ated 

on unphonemic i zed l i s t s )  

( cont inued next page ) 
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Bek 

Nume 432 Nume 
Dor i g  3 3 9  849 Dori g  

Koro 4 1 3  870 856  Koro 
We tamut 297 873  939 860 We tamut 

Lakona 496 86 5 823  908 84 7 Lakona 
Mp r i  g 305 680 549 597 6 1 4  599 Mer i g  

Me r 1 av 324 665 563 607 620 6 1 6  986 Mer l av 
Mar ino -7  333 360 447 36Q 405 369 376  Mar ino 

Pe terara -70 1 78 1 56 1 8 7  2 1 6  2 70 1 5 3  1 6 7  860 Pe terara 
Navenevpne - 1 59 101  72  1 58 104 141  82 1 1 3  8 1 2  928  Navenevene 

Tam - 1 2 6  60 1 5 5  144 1 1 7  203 1 20 1 1 9  829  9 1 9  Tam 
Nasawa - 1 2 5  187  1 2 2 1 3 7  1 5 5  1 9 2  1 64 1 7 3 807 89 1 Nasawa 

Narovorovo - 1 2 7  9 1  1 24 2 1 0  1 80 2 1 1  1 5 9  144 8 7 3  8 9 3  Narovorovo 
Bae tora - 1 4 1  5 5  147 1 5 6  1 0 1  1 56 103 1 3 1  875  9 2 5  Bae tora 

Wa i l eng i - 1 85 - 1 2 2  -7 5  - 1 3 1  - 1 3 5 -20 -49 -55  4 1 7  466 Wai l engi 
Lol omat ui - 141  - 1 5 2  -6 1  -90 - 1 5 6  -24 -64 - 5 1  440 478 Lo l omat u i  

Ngwa tua -46 -90 - 14 -48 -1 33 47 2 5  38 542 5 2 6  Ngwatua 
Lo l s iwo i  - 1 36 -40 2 48 - 3 1  50 5 8 1  6 1 7  5 9 7  Lo l s iwo i  

Raga -222 -87  7 - 1 7  - 5 3  5 7  30 7 5  7 6 5  800 Raga 
Apma - 1 89 -4 74 -408 -483 -380 -3 7 2  -262 - 1 79 -207 -89 Apma 
Seke - 1 60 -203 -2 3 5  - 1 5 2  - 145  -1 82 -64 -3 1  - 1 7 7  - 1 08 Se ke 

Sa -90 -3 5 6  - 3 1 6  -230 -2 6 7  -268 -1 0 1  -86 -40 2 Sa 
Sowa - 1 3 2  -334 -225  -298 -285 -286 - 1 1 8  - 1 30 -2 8 2  -236  Sowa 

Bek Num Dor Kor Wet Lak Mer Mer Mar Pe t 

[ 60b ] 

Linear-corre lat ion measures xlOOO 2 from ( X -b ) /N measurement s 
o f  34 communa l ec t s  o f  the Northe ast  New Hebrides 

( t aken a fter the removal o f  near-empty rows and columns 
f rom tab l e s  o f  pos s i ble  sound corre spondence s  c a l c ulated 

on unphonemi c i zed l i s t s )  

( cont inued next page ) 
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Navenevene 

Tam 985 Tam 
Nasawa 899 897  Nasawa 

Narovorovo 9 2 1  9 2 1  9 5 7  Narovorovo 
Bae tora 930 9 34 929 938 Baetora 

Wa i lengi 380 339 334 4 1 5  473  Wai lengi 
Lo l omatui 3 7 2  372  405 350 5 1 0  970  Lo l omatui 

Ngwatua 44 1 380 373  483 5 3 1  882 900 Ngwatua 
Lo l s iwoi 476  449 447 536  593  898 926 929 Lo l s iwoi 

Raga 7 3 3  709 700 797 83 1 7 1 1  7 1 9  7 9 1  8 3 1  Raga 
Apma -69 -1 0 5  -68 -88 -60 89 26 141 -34 65 Apma 
Seke -89 -1 2 7  -1 04 -85 - 1 3 5  - 1 5 2  -1 78 - 1 70 -1 1 7  -3 1  Seke 

Sa 6 22 -89 1 5 0  -27 - 1 2 9  -34 28 7 1 3 8  Sa 
Sowa - 1 70 -1 90 -201  -1 7 3 -2 1 1  -200 - 1 76 -1 1 7  -2 9 1  - 1 69 Sowa 

Nav Tam Nas Nar Bae Wai Lo l Ngw Lol Rag 

Apma 

Seke 742 Seke 
Sa 7 3 2  804 Sa 

Sowa 707 729 742 Sowa 

Apm Sek Sa 

[ 60c ] 

Linear-corre l at ion measures xl 000 from ( X2-b ) /N measurement s 
o f  34 communal e c t s  o f  the Northeast  New Hebr ides 

( taken after the remova l  of  near-empty rows and col umns 
from tab l e s  of pos s ib l e  sound corre spondence s  calcul ated 

on unphonemic i zed l i s t s )  

( conc l uded ) 
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Hiw 

Toga 96 Toga 
Lehal i 82 93 Leha l i  

Lehalurup 43 74 228 Leha l urup 
Mo t 1 av 36 72  1 3 7  1 80 Mot l av 

Mota 5 1  72 1 1 9  143 1 5 2  Mot a  
Vat rata 5 5  1 0 3  1 6 3  2 1 5  230 196 Vatrata 

Sasar 65  1 08 1 79 241 2 1 7  1 8 1  4 1 6  Sasar 
Vetumboso 47 80 1 1 3  1 5 7  1 7 1  1 5 1  296  242 Ve tumboso 

Mo s ina 56  93 1 64 203 1 7 1  1 9 7  347 338 347 Mos ina 
Bek 53 5 8  1 30 278  259  108 272 324 80 1 3 9  Bek 

Nume 6 1  86 1 24 1 2 8  147 207 237 1 82 1 9 5  1 96 Nume 
Dor i g  4 0  46 75 9 1  85 1 2 6  1 5 3  146 1 3 9  1 30 Dor i g  

Koro 4 5  5 7  1 1 0 135  99 1 1 4 1 8 2  1 5 9  1 1 9  1 6 2  Koro 
We tamut 47 56  99 1 14 108 136  1 5 3  1 5 3  140 1 5 8  We t amut 

Lakona 39 5 1  86 76 80 109 1 5 8  1 1 7  1 3 1  1 20 Lakona 
Mer i g  4 8  8 8  1 34 1 5 1  1 50 1 89 222  1 7 2 1 5 6  1 90 Mer i g  

Mer l av 53 87  1 1 7  1 5 0  1 36 1 7 6  203 1 7 1  1 3 9  1 76 Mer l av 
Mar ino 42 49 92 8 1  62 142 105 82  62 95  Mar ino 

Pe terara 39 41 82 80 7 1  90 97 99 73  87 Pe terara 
Navenevene 24 49 66 79 6 7  109 95  8 1  73  89 Navenevene 

Tam 28 55  98 77 82 148 1 1 2  98 86 109  Tam 
Nasawa 1 5  23 82  87 75 95 107 99  89  78  Nasawa 

Narovorovo 1 9  33  86  78  64 1 2 6  9 3  6 5  7 5  7 3  Narovorovo 
Bae tora 22  33 88 46 69 1 26 93 94 7 5  7 5  Baetora 

Wa i lengi 25 41 69 57 44 68 82  8 1  44 64 Wai leng i 
Lo lomatui 32 48 76 63 50 63 79 95  39 6 7  Lo lomatui 

Ngwatua 2 6  34 75 77 50 69  80 96  5 5  6 3  Ngwatua 
Lol s iwoi 3 1  3 8  59  56  5 1  96 7 1  6 2  57 73  Lol s iwo i  

Raga 25 32 55  52 48 64 79 70 56  5 8  Raga 
Apma 28  27  56  74 50 50 6 7  60 39 55 Apma 
Seke 6 1 9  6 3  4 7  4 1  4 7  9 3  66  5 3  63 Seke 

Sa 2 1  12  4 1  4 8  5 3  4 2  5 5  6 0  2 5  50 Sa 
Sowa 33 1 9  5 1  4 5  45 5 3  76 6 3  48 5 7  Sowa 

Hiw Tog Leh Leh Mot Mot Vat Sas Ve t Mo s 

[ 6 1 a 1  

( X2-b ) /N measurement s x 1 000 for 3 4  communal ec t s  
o f  the Northeast  New Hebr ides 

( taken a fter the removal of  near-empty rows and columns 
from tab le s  of pos s ib l e  sound corre spondence s  c a l c u l ated 

on unphonemic i zed l i s t s , a f fixes removed ) 

( cont inued next page ) 



108 

Bek 

Nume 149 Nume 
Dor i g  7 1  202 Dor i g  

Koro 1 30 208 200 Koro 
We tamut 142 250 273  201  We tamut 

Lakona 47  172  149 226 1 39 Lakona 
Mer i g  1 52 238 167  192  1 96 147 Mer i g  

Mer l av 144 233  163  1 7 9  1 9 3  148 583 Mer l av 
Mar ino 84 1 4 1  7 8  9 3  1 0 8  73  1 6 9  1 64 Mar ino 

Pe te rara 9 1  9 2  76 1 1 7  78 88 1 1 7  1 1 2  205 Pe terara 
Navenevene 7 5  99 84 96 100 86 1 2 5  1 1 2  1 77 245 Navenevene 

Tam 64 1 5 5  8 2  1 34 1 4 1  8 7  1 6 2  1 6 3  204 289 Tam 
Nasawa 6 2  77  102  102  103  92 1 5 5  1 5 3  2 2 9  1 5 1  Nasawa 

Narovorovo 4 1  106 79 66 79 60 120 1 2 1  168  1 68 Narovorovo 
Bae tora 72 1 3 2  6 6  9 1  1 1 5  84 1 2 9  1 20 1 76 1 96 Bae tora 

Wai leng i 70  74 77  79  52 56  91  8 1  1 28 1 1 8  Wai lengi 
Lolomatui  54 76 5 3  6 1  5 7  50 87 76 1 20 1 1 0 Lolomatui 

Ngwatua 53 72 59  61  72 5 1  94 88 1 24 1 06 Ngwatua 
Lol s iwo i  66  93 42 60 83 71 1 1 0  1 0 1  1 0 3  1 0 7  Lol s iwo i  

Raga 2 9  80 47 42 60 46 89 80 1 1 7  107  Raga 
Apma 45 5 7  5 1  55  50 3 1  63 56  45 5 1  Apma 
Seke 6 8  52 37  58 55  5 2  76 74 5 1  59  Seke 

Sa 32 36 22 41 37  42  45  49 27  48 Sa 
Sowa 6 1  56  42 48 63 47  57  60 50 53 Sowa 

Bek Num Dor Kor Wet Lak Mer Mer Mar Pe t 

[ 6 l b ]  

( X2 -b ) /N measurements x 1 000 for 34 communalec t s  
o f  the Northeast  New Hebride s  

( taken a fter the removal o f  near-empty rows and columns 
from tab les  of  pos s ible sound correspondence s  calcul ated 

on unphonemic i zed l i s t s ,  a ffixes removed )  

( c ont inued next page ) 



Tam 
Nasawa 

Narovorovo 
Baetora 

Wai leng i 
Lo lomatui  

Ngwatua 
Lo l s iwoi 

Raga 
Apma 
Seke 

Sa 
Sowa 

Seke 
Sa 

Sowa 

Navenevene 

538  Tam 
243 3 1 3  Nasawa 
329  380 405 Narovorovo 
306 344 2 7 8  3 1 5  Bae tora 
1 2 3  1 3 0  1 20 1 1 1  166  Wa i lengi 
1 37 1 1 3  90 96 145 397 Lo lomatui 

95  1 1 4  84 82  1 1 5 1 9 2  1 5 5  Ngwatua 
1 32 142 9 1  1 0 5  1 5 6  268 1 9 2  1 6 5  Lo l s iwo i  
1 2 7  1 3 6  1 28 1 2 0  1 74 1 33 1 3 0  93 1 2 6  

5 9  6 3  48 45 54 56 77 54 7 8  
5 5  6 9  6 3  4 3  54 43 45 6 3  4 3  
56  48 68  24 4 1  4 7  49 5 1  38  
60 5 7  54 35 45 42 42 54 63 

Nav Tam Nas Nar Bae Wai Lol Ngw Lol 

Apma 

1 22 Seke 
1 2 7  1 2 3  Sa 
142 268 1 1 8  Sowa 

Apm Sek Sa 

[ 6 1 c l 

( X2-b ) /N measurement s xl OOO for 34 c ommunal e c t s  
o f  the Nor theast New Hebr ides 

Raga 
91 
5 2  
35 
6 3  

Rag 

( taken a fter the removal of  near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondence s  c a l c u l ated 

on unphonemic i zed l i s t s , a ffixes removed ) 

109  

Apma 
Seke 
Sa 
Sowa 

( conc l uded ) 



1 1 0 

Hiw 

Toga 857  Toga 
Leh a l i  544 778  Leh a l i  

Leha l urup 6 1 8  726 889 Leha lurup 
Mot l av 5 7 9  724 839 948 Mot lav 

Mot a  454 740 747 653  726 Mota 
Vat rata 5 3 8  748 8 1 1 864 9 1 0  7 7 1  Vatrata 

Sasar 5 1 3  708 8 1 2  892 94 1 688 954 Sasar 
Ve tumbo so 497 746 778  700 7 5 1  833 887 843 Vetumboso 

Mo sina 538  785  770  765  847 7 7 6  9 34 862 960 Mos ina 
Bek 436 701 876 840 866 678 7 7 1  795  741  763 Bek 

Nume 464 658 599 614  671  866  683 655 728 736  Nume 
Dor i g  36 1 522 479 44 7 505 698 560 460 6 1 7  6 1 4  Dori g  

Koro 404 570  5 5 3  5 1 5  6 1 0  779  624 570  699  610  Koro 
Wet amut 363  5 1 5  478 489 558 7 7 1  6 1 1 509 6 1 9  5 6 7  We tamut 

Lakona 358 523  445 438 479 721  539  485 638 639 Lakona 
Mer i g  3 1 9  485 4 1 3  420 45 1 670 439 406 463 450 Mer i g  

Mer l av 265  468 458 390 460 682 450 3 7 1  472  446 Mer l av 
Mar ino -229  -50 7 -65  -24 301  -87  -89 1 2  -70 Mar ino 

Pe terara -324 -1 2 6  -5 7  - 1 36 -1 1 7  2 5 1  - 1 4 1  - 1 80 -1 04 - 1 20 Pe terara 
Navenevene -3 5 6  -232 -99 -234 -1 8 3  1 5 6  -2 1 7  -232 - 147  - 1 92 Navenevene 

Tam -341 -2 1 2  -1 54 - 1 89 -1 79 140 - 1 9 6  -2 3 1  - 109  - 1 73 Tam 
Nasawa -370 - 1 82 -6 9  - 1 76 - 143 26 1 - 1 6 3  -2 1 6  - 105  - 1 1 6  Nasawa 

Narovorovo -362  - 1 9 7  -106  -200 -1 54 1 5 5  - 1 94 - 1 9 5  -1 06 - 149 Narovorovo 
Bae tora -402 -236 - 1 98 -2 1 3  -2 1 9  1 2 0  -2 3 8  -287  - 1 73 -203 Bae tora 

Wai lengi -292  -249 -248 -274 -293  - 1 54 -3 1 3  -265  -285 -285 Wa i leng i 
Lo 1 omatui -294 -224 -2 3 2  -2 6 1  -288 - 140 -279  -2 7 8  -250 -263  Lol omatui 

Ngwatua -3 0 1  - 1 7 2  - 1 4 1  -2 2 3  -2 1 6  1 0  -2 2 1  -252  -200 -1 6 5  Ngwa tua 
Lol si wo i  -363  -241  -24 1 -297  -296 -9 8  -298 -270 -2 7 2  -292 Lo l s iwoi 

Raga -484 -330 -2 5 9  -3 7 2  -342 33  -358  -362 -250 -2 7 8  Raga 
Apma -426 -470 -2 9 1  -287  -2 3 7  -360 -2 7 1  -239  -230 -243 Apma 
Seke - 1 74 -3 1 8  -207 -60 -46 - 1 8 1  - 1 1 6  -6 7  -9 1  -83 Seke 

Sa -420 -389 -207 -1 5 7  -1 94 -320 -1 64 - 1 94 - 1 25 -1 89 Sa 
Sowa -4 1 0  -3 5 9  -249 -1 5 1  -1 54 -306 - 1 58 -1 5 7  -1 55 - 1 54 Sowa 

Hiw Tog Leh Leh Mot Mot Vat Sas Vet Mo s 

[ 62a 1 

Linear-corre lat ion measures x1 000 from (X2 _b ) /N mea suremen t s  
o f  3 4  communa lec t s  o f  the Northeast  New Hebr ides 

( taken a fter the removal o f  near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondence s  c a l c ul ated 

on unphonemic i zed l is t s , a ffixes removed )  

( cont inued next page ) 



1 1 1  

Bek 

Nume 5 3 5  Nume 
Dor i g  472  883 Dor i g  

Koro 494 8 7 7  886 Koro 
Wet amut 406 893 923  89 1 We t amut 

Lakona 467 855 882 9 1 7  866 Lakona 
Mer i g  384 704 606 624 643 628 Mer i g  

Mer l av 382 692  604 648 639 604 992  Mer l av 
Mar ino -7 2  1 6 1  209 209 207 230 328 3 3 7  Mar ino 

Peterara - 1 2 5  9 2  20 54 1 2 2  8 1  144 1 5 3  8 1 8  Pe terara 
Navenevene -2 1 3  1 3  -5 3  6 29 - 1 2  56  86  768 925 Navenevene 

Tam - 1 5 8  -24 56  - 1 3  14  8 5  100 9 1  802 901  Tam 
Nasawa - 147 1 1 8 23  32  80 50 147 1 5 5  7 5 6  8 5 9  Nasawa 

Narovorovo - 1 6 1  -6 -2 42 76 66 1 1 9  1 14 847 867  Narovorovo 
Bae tora -240 -50 14 -24 - 14 3 7 7  94 860 899 Baetora 

Wai lengi -240 -2 1 8  -242 -250 - 1 80 -1 76 - 1 04 -9 7  387  381  Wai leng i 
Lolomatui - 1 5 9  -239  - 1 7 7  -2 1 1  -2 3 8  - 1 9 1  - 1 1 3  - 102 365  374 Lolomatui 

Ngwatua -69 - 1 0 7  - 108 - 1 1 4 - 1 3 7  -87  14 24 509 5 1 2  Ngwatua 
Lol s i wo i  -254 -1 58 -84 - 1 44 - 1 86 - 1 6 1  -24 - 1 1  566 5 1 9  Lol s i wo i  

Raga - 239  -1 7 7 - 1 5 0  -1 70 - 1 4 7  - 1 24 - 1 0  1 7  747 752  Raga 
Apma -90 -401  -350  -369 .,.306 -268 -254 -2 0 1  -2 5 1  - 1 6 7  Apma 
Seke -5 3  - 1 78 -1 32 - 146 - 143 - 1 2 7  - 1 02 -8 2  - 1 9 3  - 1 5 1  Seke 

Sa -5 -3 5 6  -226  -246 -302 -250 - 1 7 9 - 1 94 - 1 70 - 1 59 Sa 
Sowa -9 8  -2 8 1  -2 1 0  -2 1 0  -241  -202 - 1 6 1  - 1 64 -288 -2 1 3  Sowa 

Bek Num Dor Kor Wet Lak Mer Mer Mar Pet 

[ 62b ] 

L inear-corre l at ion measures x l OOO from ( X2-b ) /N measurement s 
o f  34 communalec t s  o f  the Nor theast  New Hebrides 

( taken a fter the removal o f  near-empty rows and col umns 
from tab l e s  of pos s ib l e  sound corre spondenc e s  calculated 

on unphonemi c i zed l i s t s , af fixes removed ) 

( cont inued next page ) 



1 1 2 

Navenevene 

Tam 9 7 7  Tam 
Nasawa 874 845 Nasawa 

Narovorovo 889 903 944 Narovorovo 
Baetora 9 2 1  926 899 940 Bae tora 

Wai 1eng i 338 2 7 7  253  306 408 Wa i 1 engi 
Lolomatui 265  290 2 7 8  2 9 1  408 9 5 7  Lo1 0matui 

Ngwatua 426 345 394 400 5 1 9  867 896 Ngwatua 
Lo 1 s i wo i  439  396  4 1 5  429 549 84 7 9 2 1  9 1 6  Lo1 s iwo i  

Raga 7 2 3  708 699 756 824 6 7 9  659  79 1 788 Raga 
Apma - 1 20 -1 90 - 143 - 1 54 -148 6 7  -33  74 -49 - 1 8  Apma 
Seke -9 8  -1 5 9  -1 24 - 1 20 - 1 6 8  - 1 73 - 1 59 - 1 5 0  -1 1 7  -46 Seke 

Sa - 1 30 -108 -207 -3 6  - 1 33 - 106 -62 -6 7  -45 65 Sa 
Sowa - 1 84 -1 86 -1 9 2  - 1 7 1  -203 -1 7 7 - 1 5 0  -1 36 -2 1 3  - 1 2 3  Sowa 

Nav Tam Nas Nar Bae Wai Lo l Ngw Lo l Rag 

Apma 

Seke 787  Seke 
Sa 8 1 3  795 Sa 

Sowa 7 3 8  8 9 2  830 Sowa 

Apm Sek Sa 

[ 62c ] 

L inear-corre lat ion measures x 1 000 from ( X2-b ) /N measurement s 
o f  34 communa lec t s  o f  the Northeast  New Hebrides  

( taken a fter the removal o f  near-empty rows and columns 
from tab les  of poss ible  sound corre spondence s  c alculated 

on unphonemic i zed l i s t s , af fixes removed ) 

( conc luded ) 



1 1 3 

Hiw 

Toga 148 Toga 
Leha l i  1 1 7  1 4 1  Leha 1 i  

Leh a 1 urup 55 103 265 Leha1urup 
Mot 1av 45 96 183 244 Mot 1 av 

Mota 53 100 1 3 1  1 5 3  1 6 7  Mota 
Vat rata 82  143 1 92 237  232  199  Vat  rata 

Sasar 1 1 3  1 5 5  2 3 8  3 1 4  292 1 94 482 Sasar 
Vetumbo so 80 1 1 7  1 8 7  202 203 1 6 9  34 7 354 Ve tumboso 

Mos ina 80 143 214 2 1 5  201 1 84 3 7 5  408 447 Mos ina 
Bek 66 99 186  237  299 133 290 449 1 5 2  1 89 Bek 

Nume 86 1 1 2  1 38 148 1 5 7  2 2 1  2 3 9  224 2 2 7  229  Nume 
Dor i g  45 64 108 1 2 2  104 1 3 6  1 7 1  1 90 1 6 9  1 54 Dor i g  

Koro 5 7  89 1 26 163  1 1 3  1 2 8  227  2 1 6  162  204 Koro 
We tamut 6 1  84 1 2 3  122 1 2 2  146 1 82 1 96 189  187  We t amut 

Lakona 46 80 99 93 82 1 1 0 200 147 143 145 Lakona 
Mer i g  72  123  167  1 8 2  1 8 1  209 243 236  1 95 2 24 Mer i g  

Mer 1 av 70 1 1 9  140 1 7 8 1 5 6  187 2 1 7  2 1 0  1 79 203 Mer l av 
Mar ino 54 67 103 91 82 1 5 2  100 1 1 3  7 2  106  Marino 

Peterara 63 74 1 0 7  1 14 102  109 1 1 1  1 1 2  98 1 0 1  Pe te rara 
Navenevene 2 8  7 1  93 81 87  1 1 0  1 14 1 1 7  98 100 Navenevene 

Tam 30 68 103  87  97 162 122 1 2 5  1 0 5  147  Tam 
Nasawa 1 9  40 93 92 88 103 1 1 5  1 3 5  88 1 00 Nasawa 

Narovorovo 22 53 95 86 79 159 1 1 5  106  102  91  Narovorovo 
Bae tora 29 46 99 42 85 1 3 7  104 1 1 0  83 86 Bae tora 

Wai lengi 42 66 74 6 7  5 8  85 85 107 62 8 1  Wai 1 eng i 
Lolomatui 39 69  76 61 59  74 85 103 5 7  7 1  Lo1 0matui 

Ngwatua 29 54 79 84 5 8  7 1  9 1  1 2 5  68 73 Ngwatua 
Lo1 s iwoi 39 59  74 60 75  127  94 94 63 94 Lo l s iwo i  

Raga 38 45 6 7  5 5  6 2  6 7  8 8  8 8  7 2  73  Raga 
Apma 30 4 1  59  84 4 1  5 1  7 0  6 3  5 2  6 1  Apma 
Seke 2 6  36 69  6 3  43  54 1 0 1  89 65 8 1  Seke 

Sa 1 9  3 2  49 53 53 33 56 70 36 49 Sa 
Sowa 43 34 5 1  58 5 1  5 1  86 79 59  64 Sowa 

Hiw Tog Leh Leh Mot Mot Vat Sas Ve t Mo s 

[ 63 a 1  

( X2-b ) /N measurement s  x 1 000 for 3 4  communalec t s  
o f  the Northeast New Hebr ides 

( taken a fter the removal o f  near-empty rows and columns 
from tab le s  of pos s ib l e  sound corre s pondence s  c a lcul ated 

on near-phonemic i zed l i s t s , a f f ixes removed ) 

( cont inued next page ) 



1 14 

Bek 

Nume 1 7 1  Nume 
Dor i g  149 224 Dor i g  

Koro 1 54 255  241  Koro 
We t amut 1 9 2  2 9 1  334 241 We t amut 

Lakona 58 1 88 1 74 274 1 5 7  Lakona 
Mer i g  1 39 287 190 238 232 1 6 7  Mer i g  

Mer l av 1 5 5  265 1 79 2 1 5  224 1 5 2  683 Mer 1 av 
Mar ino 1 1 7  143 82  1 1 0 1 2 3  7 5  1 7 9  1 7 9  Mar ino 

Peterara 85 104 86 148 98 108 1 5 2  145 220 Pete rara 
Navenevene 90 1 1 3  99 1 24 1 1 7  1 1 0 1 50 140 1 9 2  295 Navenevene 

Tam 9 2  1 5 8  103  142 1 5 1  93 1 6 6  1 7 1  2 1 8  322  Tam 
Nasawa 8 7  8 7  1 1 8  1 1 8  1 14 108 1 7 7  1 6 8  242 203 Nasawa 

Narovorovo 7 2  140 83  97 1 1 6  7 9  1 4 2  142 205 240 Narovorovo 
Baetora 7 9  144 82 1 1 0 1 34 88 1 3 8  1 2 9  1 9 2  2 3 2  Bae tora 

Wai lengi 87  83  73  89  64 5 7  102  9 7  1 3 2  1 3 7  Wa i 1 engi 
Lol omatu i  5 5  87  59  76 5 8  49 105 92 1 2 2  1 24 Lo1 omatui 

Ngwatua 70 79 70 70  83  5 8  108 9 7  1 3 1  1 1 0 Ngwatua 
Lo1 s iwo i  1 0 7  1 24 56  74 102  86 1 3 2  1 2 4  1 2 6  1 2 5  Lol s iwo i  

Raga 49 88 53 55  74 5 6  1 04 98 1 24 1 2 6  Raga 
Apma 28  60 48 6 2  5 9  3 8  69  6 3  4 6  56  Apma 
Seke 24 6 1  5 5  69 6 1  6 9  88 86 46 5 5  Seke 

Sa 50 41  34 49 43  3 6  50 49 4 1  48 Sa 
Sowa 2 5  6 0  5 1  5 1  5 7  5 1  6 1  60 5 6  5 8  Sowa 

Bek Num Dor Kor Wet Lak Mer Mer Mar Pet 

[ 63b ) 

( X2-b ) /N measurement s  x 1 000 for 34 communal ec t s  
o f  the Northea s t  New Hebr ides 

( taken after the removal o f  near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondence s  c alcul ated 

on near-phonemic i zed l is t s , a ffixes removed ) 

< cont inued next page ) 



Tam 
Nasawa 

Narovorovo 
Bae tora 

Wa i 1eng i 
Lo lomatui 

Ngwatua 
Lo1 s iwoi 

Raga 
Apma 
Seke 

Sa 
Sowa 

Seke 
Sa 

Sowa 

Navenevene 

543 Tam 
2 7 5  2 9 7  Nasawa 
376  437  445 Narovorovo 
3 1 7  35 1 30 1 369  Bae tora 
148 147 1 3 7  1 2 8  1 86 Wai 1engi 
1 34 1 3 8  1 2 9  1 2 6  1 7 1  432 Lo lomatui 
1 0 1  1 2 6  9 6  102  1 34 1 7 3 1 70 Ngwatua 
1 60 169  137  1 6 5  1 82 282  24 1 20 1 Lo 1 s iwo i  
1 50 1 5 3  1 1 6 1 54 1 8 2  1 50 149 104 140 

70 66 64 45 57 74 6 1  5 9  8 1  
54 73 67 38  56  5 1  60 69 35 
5 1  59  7 5  41  5 1  44 36 52 42 
61 80 55 67 46 40 40 6 1  6 1  

Nav Tam Nas Nar Bae Wai Lo1 Ngw Lo 1 

Apma 

1 3 7  Seke 
1 20 1 1 7  Sa 
148 266 1 3 7  Sowa 

Apm Sek Sa 

[ 63c J 

( X2-b ) /N measurement s x 1 000 for 34 communa 1 e c t s  
o f  the Northea s t  New Hebrides 

Raga 
9 7  
4 7  
36 
62  

Rag 

( taken a fter the removal of near-empty rows and columns 
from tab l e s  of po s s ib l e  sound corre spondence s  calcul ated 

on near-phonemic i zed l i s t s ,  a f fixes removed )  

1 1 5 

Apma 
Seke 
Sa 
Sowa 

( conc l uded ) 



1 1 6  

Hiw 

Toga 902 Toga 
Leha 1 i  6 3 1  8 1 3  Leha 1 i  

Leh a 1 urup 660 783 932 Leh a 1 urup 
Mot 1 av 601  737  9 1 8  938 Mot 1 av 

Mot a  467 637 7 1 3  677  714  Mo ta 
Vatrata 603 758  866  883 888 7 14 Vatrata 

Sasar 507 728 877 882 930 650 939 Sasar 
Vetumboso 582 786 826 8 1 5  786 741 927 854 Ve tumboso 

Mos ina 626 762 8 1 5  839 826 733 942 853  983 Mos ina 
Bek 555  7 1 1  839 886 904 704 832 863 804 798 Bek 

Nume 425 625  6 1 8  629  632 84 1 706 6 2 1  707 7 1 2  Nume 
Dor i g  3 7 5  5 1 2  5 1 4  549 560 669 641 5 3 1  6 1 6  635  Dorig  

Koro 409 5 6 1  5 7 1  5 5 6  602 764 666 565 703 636 Koro 
Wet amut 343 475  495  547 560 76 1 628 538  598 594 We tamut 

Lakona 3 7 6  484 453 5 1 0  457  680  566 488 6 2 7  6 3 2  Lakona 
Mer i g  3 14 463 397 450 4 1 8  6 6 1  443 360 464 45 3 Mer i g  

Mer 1 av 292 437 442 4 1 4  44 7 685 444 369 439 440 Mer 1 av 
Mar ino - 204 -7 9  -40 -54 43 367 -6 1  - 1 04 -2 9  -7 5  Mar ino 

Pe terara -307 - 1 60 -90 - 1 7 1  -9 1  304 - 143 - 1 78 - 1 2 1  -99 Pe terara 
Navenevene -3 1 5  -260 - 1 6 3  -2 1 2  - 1 3 5 246 - 1 9 1  -230 - 1 6 1  -142  Navenevene 

Tam -320 -235  -167  -203 - 1 3 2  1 8 1  - 1 74 - 2 2 0  - 1 25 - 1 90 Tam 
Nasawa -348 -231  - 1 3 3  - 1 7 6 -1 03 3 1 2  - 1 5 1  -220 - 1 2 1  - 1 35 Nasawa 

Narovorovo -34 1 -262 - 1 6 7  -2 2 7  - 1 1 8  1 7 7 - 1 9 8  -2 1 5  -1 67 - 1 4 1  Narovorovo 
Bae tora -389 -293  -2 74 -248 -207  1 6 8  -254 -298 -2 1 3  -2 1 1  Bae tora 

Wai 1 eng i -264 -244 -2 8 2  -305 -23 1 -82  -2 8 1  -286 -282 -2 7 5  Wai 1engi 
Lo1 omatui -226  -240 -287 -2 9 1  -2 5 1  -5 3  -286 -295  -265  -250 Lo1 omatui 

Ngwatua - 1 92 - 1 84 -1 74 -1 93 -9 1 146 - 1 6 5  -2 5 6  - 1 6 7  - 1 2 1  Ngwatua 
Lo 1 s iwoi -3 1 3  -233 -2 8 1  -274 -204 25 -263 -247 -236 - 2 7 1  Lo 1 s iwo i  

Raga -3 7 1  -307 -303 -330 -258 140 -314  -350 -260 -249 Raga 
Apma -324 -46 5  -368 - 3 3 7  -294 -4 1 7  -302 -328 -240 -2 5 9  Apma 
Seke -90 -202 -201 -54 - 1 1 1  -220 -7 6  -1 30 -8 -4 1  Seke 

Sa -260 -399 -244 -93 -1 6 3  -33 1 - 142 -2 1 2  - 144 - 1 7 1  Sa 
Sowa -294 -336 -274 - 1 86 -255 -324 - 1 96 -248 -148 - 1 5 0  Sowa 

Hiw Tog Leh Leh Mo t Mot Vat Sas Ve t Mos 

[ 64 a 1  

Linear-corre l at ion measures x 1 000 from ( X 2_b ) /N measurements 
of 34 communa 1 e c t s  of the Northeas t  New Hebr ides 

( taken after the remova l  of  near-empt y rows and columns 
from tab le s  o f  po s s ible  sound corre spondenc e s  calcul ated 

on near-phonemic i zed l is t s , af fixes removed ) 

( cont inued next page ) 



1 1 7  

Bek 

Nume 600 Nume 
Dori g  550 895 Dor i g  

Koro 5 5 2  877  894 Koro 
We t amut 494 893 950 874 We t amut 

Lakona 533  8 3 1  8 2 8  9 3 1  829 Lakona 
Mer i g  425  698  583 6 1 7  6 1 5  589 Mer i g  

Mer l av 349 704 5 7 6  6 3 2  6 0 5  581  989  Mer l av 
Mar ino -2 9  1 6 3  1 5 6  1 6 9  1 7 8  1 86 306 3 1 9  Mar ino 

Peterara -6 6  86 1 3  3 7  9 1  99 1 3 6  1 6 7  856  Pe terara 
Navenevene - 142 17  -49 1 2  3 6  1 2  5 1  90 8 1 4  948 Navenevene 

Tam - 1 3 0  - 1 3  - 1 3  0 14 84 83 83  8 1 5  934 Tam 
Nasawa -89 102 -29 43 80 43 1 1 1  148 8 1 3  888 Nasawa 

Narovorovo - 1 2 2  -3 5  - 1 8  1 3  30 5 7  85 96 868 9 1 0  Narovorovo 
Baetora - 1 7 3 -64 -44 -47 -32  4 46 7 7  8 7 5  908 Baetora 

Wai 1eng i - 1 9 1  -202 -259 -2 5 1  -205 - 1 9 2  -9 8  - 8 7  396 360 Wai leng i 
Lolomatui - 1 3 8  -2 2 1  -234 - 2 2 8  -2 1 2  - 1 7 2  -99 -6 5  408 3 7 5  Lo lomatui 

Ngwatua 7 -5 7  -1 36 - 1 00 - 1 04 -83 1 9  69  503 478 Ngwatua 
Lol s iwo i  - 1 98 - 1 2 7  - 1 1 1  - 1 20 -145  - 1 7 2 -4 26 624 546 Lol s iwo i  

Raga - 1 9 0  - 1 3 5  - 1 94 -1 4 3  - 140 -1 2 7  2 3 5  7 3 7  7 7 0  Raga 
Apma - 2 7 5  -405 -3 0 1  -3 6 5  -3 7 5  -208 -2 3 1  - 1 8 5  - 2 5 2  -203 Apma 
Seke - 1 1 2  -147  - 8 1  -94 - 146 -50 -7 2  -67 -288 -260 Seke 

Sa - 1 60 -360 -222 -277  -294 -2 1 6  -204 - 1 86 -222 - 1 84 Sa 
Sowa - 2 1 0  -3 1 4  -2 3 8  -239  -2 7 7  - 1 70 - 1 90 - 1 78 -340 -239  Sowa 

Bek Num Dor Kor Wet Lak Mer Mer Mar Pet 

[ 64b ] 

L inear-corre lat ion measure s xlOOO from ( X2-b ) /N measurement s 
o f  34 communa lec t s  o f  the Northea s t  New Hebr ides 

( taken after the removal o f  near-empty rows and columns 
from tab l e s  of  pos s ib l e  sound corre spondenc e s  c a l c ulated 

on near-phonemic i zed l i s t s , a f f ixe s removed ) 

( cont inued next page ) 
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Navenevene 

Tam 985 Tam 
Nasawa 8 7 6  885 Nasawa 

Narovorovo 9 1 7  904 934 Narovorovo 
Baetora 923 920 9 1 2  950 Bae tora 

Wa i lengi 342 3 2 7  3 3 5  369 45 5 Wa i leng i 
Lolomatui 348 322  336 352  468  984 Lo lomatui 

Ngwatua 466 380 476 449 542 853  835 Ngwatua 
Lo l s iwo i  498 485 5 1 1  498 64 5 843 882 876 Lol s iwo i  

Raga 749 745 7 7 7  744 847 709 702 806 837 Raga 
Apma - 1 5 7  - 1 3 7  -1 76 -87  - 1 3 7  -66  28  48 - 1 54 -88 Apma 
Seke - 1 85 -228 -220 -162  -2 7 0  -24 1 - 2 4 5  - 2 1 1 -234 - 1 5 9  Seke 

Sa -9 2  - 1 2 9  - 1 58 -50 - 1 5 9  -209 - 1 5 3 - 146 -226  -7 1  Sa 
Sowa - 1 3 9  - 1 82 - 1 3 2  - 1 93 - 1 7 5  -222  - 1 93 - 1 83 -3 3 7  - 1 8 2  Sowa 

Nav Tam Nas Nar Bae Wa i Lo l Ngw Lol Rag 

Apma 

Seke 7 74 Seke 
Sa 806 86 1 Sa 

Sowa 786 826 8 1 8  Sowa 

Apm Sek Sa 

[ 64c l 

Linear-correlat ion measures xl000 from ( X2-b ) /N measurement s  
o f  3 4  communa l ec t s  o f  the Northeast New Hebrides 

( t aken a fter the removal o f  near-empty rows and columns 
from tab le s  of pos s ible  sound corre spondence s  calculated 

on near-phonemic i zed l is t s ,  a ffixes removed ) 

( c onc l uded ) 



T 
u 
t 
u 
b 
a 

74% * 
7 2 % * 
70% * 
68% * 
66%  * 
64% * 
6 2 %  * 
60% * 
58% * 
56% * 
54% * 
5 2 %  * 
50% * 
48% * 
46% * 
44% * 
42%  * 
40% * 
38% * 
36% * T T 
34% * 

TTT 
T 

T T 
T 

T 3 
2T 
T2 

2 TTT T 
2 

T 2TTT 
T 

T 

T 

T 
T T 

1 1 9  

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . • .  * . . . . . . . . .  * 
3 5 %  4 5 %  5 5 %  6 5 %  7 5 %  

Aore 

[ 65 ]  

Thi r t y-nine communa lec t s  o f  Espir i tu Santo plotted 
from the ir proport ions o f  cognates  wi th Aore and Tutub a  

( Graph adapted from out put from GLIM C Royal Stat i s t ic a l  
Soc iety , London ) 

85% 



1 20 

T 
u 
t 
u 
b 
a 

0 . 1 76 * T 
0 . 1 68 * 
0 . 1 60 * 
0 . 1 5 2  * 
0 . 144 * T 
0 . 1 36 * 
0 . 1 28 * T 
0 . 120 * 
0 . 1 1 2  * T 
0 . 104 * T TT 
0 . 096 * T 2 
0 . 088 * 3T T 
0 . 080 * T TT 
0 . 07 2  * T TT T 
0 . 064 * TT 
0 . 05 6  * T24 2 
0 . 048 * T TT 
0 . 040 * 
0 . 032 * 
0 . 024 * T T T 
0 . 01 6  * 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0 . 0  0 . 05 0 . 10  0 . 1 5  0 . 20 0 . 25 

Aore 

[ 66 ]  

Thirty-nine communa lec t s  o f  Espiritu  Santo plotted 
accord ing to the i r  ( X2-b ) /N measuremen t s  with Aore and Tutuba 

( computed after the removal of near-empty rows and columns 
from tab l e s  of pos s ible  sound corre spondence s  calculated 

on unphonemic i zed word l i s t s )  

( Graph adapted from output from GLIM 0 Royal Stat i s t i c a l  
Soc ie t y ,  London ) 



T 
u 
t 
u 
b 
a 

0 . 352 * 
0 . 336 * 
0 . 320 * 
0 . 304 * 
0 . 288 * 
0 . 2 7 2  * 
0 . 256  * 
0 . 240 * 
0 . 224 * 
0 . 208 * 
0 . 1 92 * 
0 . 1 76 * 
0 . 160 * 
0 . 144 * 
0 . 1 2 8  * 
0 . 1 1 2  * 
0 . 096 * 
0 . 080 * 
0 . 064 * 
0 . 048 * 
0 . 032  * 

TT 

T 2 

2 
T 2T 

T T 
T 

2T 2 T 
22T 

2TT T 
T T 

TTT 

1 2 1  

T 
T 

T 

T 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
o 0 . 08 0 . 1 6 0 . 24 0 . 32 0 . 40 

Aore 

[ 6 7 ]  

Th irty-nine communa lec t s  o f  Espi r i tu Santo plotted 
accord ing to the ir ( X2_b ) /N measurements  with Aore and Tutuba 

( computed be fore the remova l of  near-empty rows and columns 
from tab le s  of pos s ib l e  sound corre spondenc es c a l c u l ated 

on unphonemic ized word l i s t s )  

( Graph ad apted from out put from GLIM C Royal Stat i s t ic a l  
Soc ie t y ,  London) 



1 2 2  

T 
u 
t 
u 
b 
a 

840 * 
800 * 
760 * 
720 * 
680 * 
640 * 
600 * 
560 * 
520 * 
480 * 
440 * 
400 * 
360 * 
320 * 
280 * 
240 * 
200 * 
160  * 
1 20 * 

80 * 
40 * 

* 
0 

T T2 
T T T T 
2 TT T 
32TT 

TT3TT 
T 

T 
TT T 

TTT 

T 
T 

T 

T 

. . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
250 500 750 1 000 1 250 

Aore 

[ 68 ]  

Th irty-nine communalec t s  o f  Espi r i tu Santo plotted 
accord ing to the ir X2-b measurement s with Aore and Tutuba 

( computed after the removal of near-empty rows and columns 
from tab le s  of pos s ib le sound corre spondence s  c a lculated 

on unphonemic ized wordlists) 

( Graph adapted from out put from GLIM 0 Royal Stat i s t ic a l  
Soc iety , London ) 



T 
u 
t 
u 
b 
a 

1 840 * 
1 760 * 
1 680 * 
1 600 * 
1 520 * 
1440 * 
1 360 * 
1 280 * 
1 200 * 
1 1 20 * 
1 040 * 

960 * 
880 * 
800 * 
720 * 
640 * 
560 * 
480 * 
400 * 
320 * 
240 * 

* 
0 

2T 
TT 

2 T 
T2TT3 T 

2 T 
T T 2 

TT 2 

T 

T T 
T T 

T 
T 

T 

T 

T T 

. . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
500 1000 1 500 2000 2500 

Aore 

[ 69 ]  

Th irty-nine communa lec t s  o f  Espiritu  Santo plotted 
accord ing to the i r  X2 -b measurement s  with Aore and Tutuba 

( computed be fore the remova l o f  near-empty rows and columns 
from tab l e s  of pos s ib l e  sound corre spondence s  calculated 

on unphonemic ized wordlists) 

( Graph adapted from out put from GLIM C Royal Stat i s t ical  
Soc iety , London ) 

1 2 3  



1 24 

T 
u 
t 
u 
b 
a 

0 . 230 * 
0 . 220 * 
0 . 2 1 0  * T 
0 . 200 * 
0 . 1 90 * 
0 . 1 80 * T 
0 . 1 70 * 
0 . 1 60 * 2 
0 . 1 50 * T 
0 . 140 * T T 
0 . 1 30 * 2 2T 2 
0 . 1 20 * T T 
0 . 1 1 0 * TT 2 T 
0 . 1 00 * T 22 
0 . 09 1  * 32  2 T 
0 . 08 1  * T 
0 . 07 1  * T T 
0 . 06 1  * 
0 . 05 1  * T T 
0 . 04 1  * 
0 . 03 1  * 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0 . 02 5  0 . 07 5  0 . 1 2 5  0 . 1 75 0 . 225  0 . 2 7 5  

Aore 

[ 70 )  

Th i r t y-nine communalec t s  o f  Espir i tu Santo plotted 
accord ing to the ir X2/N measurement s  with Aore and Tut uba 

( computed after the remova l  o f  near-empt y  rows and columns 
from tab l e s  of pos s ible  sound corre s pondence s  c alculated 

on unphonemic ized wordlists)  

( Graph adapted from out put from GLIM C Royal Stat i s t i c a l  
Soc iety , London ) 



T 
u 
t 
u 
b 
a 

0 . 50 * 
0 . 48 * 
0 . 46 * TT 
0 . 44 * 
0 . 42 * 
0 . 40 * T 
0 . 38 * T 
0 . 36 * 
0 . 34 * T 
0 . 32 * T 
0 . 30 * T2 
0 . 28 * T T 
0 . 26 * TT 
0 . 24 * T 2 T T 
0 . 22 * 2 2 T 
0 . 20 * T TT 
0 . 1 8 * 3TT 
0 . 1 6 * 2 T 
0 . 14 * T2T 
0 . 1 2 * T 
0 . 10 * 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  0 . 6  

Aore 

[ 7 1 ]  

Thirty-nine communalec t s  o f  Espiritu  Santo plotted 
acc ord ing to the i r  X2 / N  measurement s with Aore and Tutuba 

( computed be fore the removal of near-empty rows and columns 
from tab l e s  of po s s ib l e  sound corre spondenc e s  calcul ated 

on unphonemicized wordlist s )  

( Graph adapted from out put from GLIM C Royal  Stat i s t i c a l  
Soc iet y , London ) 

1 2 5  
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T 
u 
t 
u 
b 
a 

1 000 * 
950  * T 
900 * 
8 5 0  * T 
800 * 
750 * 
700 * T 
650  * T 
600 * T 
5 5 0  * TT TT 
500 * T T2T T 
450 * 2 2 2 
400 * T3 
350 * T2 2 T 
300 * T T 
250 * T 
200 * TT T T 
1 50 * T 
100 * 

50 * 
o * 

* . . . . . . . . .  * . . . . . . . . . * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * 
1 25 3 7 5  625  875  1 1 25 1 3 75 

Aore 

[ 7 2 ]  

Thi rty-nine communalec t s  o f  Espiritu  Santo plot ted 
accord ing to the i r  X2 measurement s  with Aore and Tut uba 

( computed a fter the remova l  o f  near-empt y  rows and columns 
from tab le s  of pos s ib l e  sound corre spondenc e s  ca lculated 

on unphonemic ized wordlists) 

( Graph adapted from output from GLIM 0 Royal Stat i s t ical 
Soc iety , London ) 
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u 
t 
u 
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a 

2600 * 
2500 * 
2400 * 
2300 * 
2 200 * 
2 1 00 * 
2000 * 
1 900 * 
1 800 * 
1 700 * 
1 600 * 
1 500 * 
1400 * 
1 300 * 
1 200 * 
1 1 00 * 
1000 * 

900 * 
800 * 
700 * 
600 * 

T T T 
2T23 2T 

2 T2 
2 2T 

T 
3 T 

T 

T 
T 2 

T 

T 
T 

T 

T 

* . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . .  * . . . . . . . . . * . . . . . . . . .  * 
7 5 0  1 250 1 7 50 2250 2 7 50 3250  

Aore 

[ 7 3 ]  

Thi r t y-nine communa 1ec t s  o f  Espi r i tu Santo plotted 
accord ing to the i r  X2 mea surements with Aore and Tutuba 

( computed be fore the removal of nea r-empty rows and columns 
from tab l e s  of po ss ib l e  sound corre s pondence s  c a lcul ated 

on unphonemic i zed wordlists)  

( Graph adapted from out put from GLIM 0 Royal Stat i s t i c a l  
Soc i e t y , London ) 

1 2 7  
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1 : F IVE 
five c inq c inco c inque c inco 
c inc i fu : n f  vij f fem fem 
fem pie , c ' pe " t  pe t o : t  
v i i s i  be s ,  l ima kv in pya ' t  
pen ' te chams chamischah finef go 
t ano 
2 : TWO 
two deux dos due do i s  
d o i  zwe i twee tva . to 
to dwa dve A dva ke t to" 
kaksi  iki  dud du dva 
d i ' o  it snayn schnayim tsvei ni 
mb i l i  
3 : EYE 
eye oe i l  oj o occhio o A l ho 
ochi auge oog o : ga o/je  
o/ye oko oko oko szem 
s i lma : go : z  mat a  okul o  g l as 
ma ' t i  ayn ayin oig me 
j icho 
6 : FATHER 
father pe ' re padre padre pai 
tataA  va t e r  vader fader fader 
far oj c iec otec otac atya 
i s a : baba aj ah pat ro atye ' t s 
pate ' ras ab av foter chichi 
baba 
7 : DEATH 
death mort muerte morte morte 
moarte tod dood do : d  do/d 
do/d s ' mierc ' smrt smrt hala ' l  
kuolema o : l u : m  mat i  morto smyert 
tha ' natos mawt mavet toi t  shi 
ki fo 
8 : TO EAT 
eat manger comer mang iare comer 
mi Anca es sen eten a : t a spise 
s p i se j e s ' c '  j i ' s t i  j e s t i  es z ik 
syo : da : yemek makan mang A i  ye ' st 
tro ' go yaakoul achal es sen kuu 
l a  
9 : �OTHER 
mother me ' re madre madre ma-e 
mama A mut te r  moeder moder moder 
mor matka matka majka anya 
a : it i  anne induk pat r ' ino mat 
mite ' ra oum em muter haha 
mama 

( 74 ) 

Seven words from 26 languages tran s l iterated for proces s ing 



Eng l i sh ( 1 )  
Swed i sh ( 9 )  
Danish ( 1 0 )  

Norwegian ( 1 1 )  
Dutch ( 8 )  

German ( 7 )  
Yiddish ( 24 )  
Ruman ian ( 6 )  

French ( 2 )  
I t a l ian ( 4 )  

Portuguese ( S )  
Span i sh ( 3 )  

E speranto ( 1 9 )  
Hungar i an ( 1 S )  

Indones i an ( 1 8 )  
Czech ( 1 3 )  

Po l i sh ( 1 2 )  
Rus s ian ( 20 )  

Serbo-Croa t i an ( 14 )  
Finn i sh ( 1 6 )  

Arab ic ( 2 2 )  
Swah i l i  ( 2 6 )  

Greek ( 2 1 )  
Hebrew ( 23 )  

Turki sh ( 1 7 )  
Japane se ( 2S )  

! ---
------- '-- I --- ' 

. 
- - - - - - - - --- , --

!
--

! --­

! ! -
------- - - --- -- - , ! --- ! 
------------------- ! 

!
--

-- - - - - - , --

! --­

! ! 
! . 

--------------- , ! 
------------------- ! 
------------------- ! 

[ 7S ]  

Phy logenet i c  reconstruc t ion o f  26 wor l d  l anguages 
using ( X2-b ) /N measurements taken after the remova l  

o f  near-empty rows and columns from tab le s  o f  
po s s ib l e  sound corre s pondence s  

1 2 9  
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Eng l i sh 

French - 1 2  French 
Span i sh -3  59 Span i sh 
I t a l i an 7 85 97 Ital ian 

Portuguese -8 54 1 3 1  85 Portugue se 
Rumanian 5 47 38 67 26 Rumanian 

German 58 - 1 5  - 1 5  -5 - 1 1  - 1 1  German 
Dutch 90 -6 6 1 - 1 0  -3 146 Dut ch 

Swed ish 52 - 1 2  -5 - 1 -4 - 1 3  3 3  7 3  Swedish 
Dan i sh 96  -5 -9 14 -8 - 14 88 102  1 1 0  Dani sh 

Norwegian 1 0 3  -6 -6 1 2  -4 - 1 7  96 106 206 2 7 1  Norweg i an 
Po l i sh -22 -14 -8 6 - 1 2  -20 -6 -2  -9 0 Po l ish 

Czech - 1 6  - 1 5  -5 1 7  0 -3 -2 1 6  9 -2 Czech 
Serbo-Croa - 1 4  - 5  - 1 0  3 - 1 0  - 1 8  -2  3 -8 - 1 9  Serbo-Croa 

Hungar i an - 1 2  -3  -2 0 1 2  - 1 1  - 1 6  - 1 2  -7 -22 Hungar ian 
Finn i sh - 1 2  - 1 1  6 1 1  20 4 -9 1 6 0 F inn i sh 
Turki sh 1 2  -8 0 5 - 1  -8 -5 - 1  4 - 5  Turki sh 

Indone s ian - 1 9  1 -3 -3 -2 - 1 0  - 1 2  3 - 1 3  - 1 1  Indone s ian 
Esperanto 20 52 35 5 2  1 3  1 2  -9 4 -8 -8 Esperanto 

Rus s ian - 1 3  - 1 9  -1 5  -9 -6 -4 - 1 0  - 1 0  -6 - 1 1  Rus s ian 
Greek - 1 3  -20 - 1 3  -4 - 1 2  - 1 0  - 1 0  - 1 5  - 1 1  - 14 Greek 

Arab ic -9 -7 -1 0  1 -7 -6 - 1 1  0 -2 - 1 5  Arab i c  
Hebrew -2 3  - 1 5  - 1 2  -4 - 1 0  - 1 3  - 14 -8 - 1 0  -1 9  Hebrew 

Yiddish 49 - 1 7  - 1 7  1 - 1 2  - 1 6  145 1 1 6  24 6 1  Yiddish 
J apane se 10  - 1 4  - 1 6  0 - 1 4  - 14 -4 3 1 7  3 Japane se 

Swah i l i  -6 - 1 7  - 1 1 0  -7 -8 - 1 3  1 4  - 1 5  -8 Swah i l i  

Eng Fre Spa Ita Por Rum Ger Dut Swe Dan 

[ 76a]  

( X2_b ) / N  measurement s x 1 000 for 26 world languages 
( taken a fter the removal of near-empty rows and columns 

from tab le s  o f  pos s ib l e  sound corre spondence s  ca lculated 
on unphonemic i zed l i s t s )  

( cont inued next page )  
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Norweg ian 

Po l ish 2 Po l i sh 
Czech 3 1 80 Czech 

Serbo-Croa - 1 2  96  1 34 Serbo-Croa 
Hungar ian -9 - 1 2  -4 - 14 Hungarian 

F inni sh 4 3 10  1 -5 Finn i sh 
Turkish 3 1 0 9 -4 14  Turk i sh 

Indone s ian - 7  - 1 2  - 1 6  - 1 6  - 5  - 5  5 Indone s i an 
Esperanto -6 1 1  14  1 -3  1 - 1  - 1 8  Esperanto 

Rus s ian -8 5 7  74 62 - 1 1  - 7  - 1  - 1 6  -6 Rus s ian 
Greek - 1 6  -9 - 7  - 1 7  - 1 2  - 1  - 1 0  - 1 3  -9 -8 

Arab ic -14 -2  3 -3  -5  -1  -3  - 1 7  -6 - 14 
Hebrew - 1 3  -9 -9 1 -20 - 1  - 7  - 6  4 - 1 6  

Yiddish 49 -6 -3 0 - 1 7  - 7  -9 - 1 1  - 1 2  - 1 8  
Japane se 1 1  9 2 7  -2  -8 1 5  2 1  - 1 5  1 5  -4 

Swah i l i  - 1 4  - 1 0  - 1 2  -8  - 1  - 8  3 -8 -3  -9 

Nor Po l Cze Ser Hun Fin Tur Ind Esp Rus 

Greek 

Arab ic - 1 6  Arab ic 
Hebrew -7 9 Hebrew 

Yiddish - 1 3  -8 -8 Yidd ish 
Japanese -8 6 8 -4 Japane se 

Swah i l i  - 14 -9 - 1  - 1 8  8 Swah i l i  

Gre Ara Heb Yid Jap 

[ 76b ] 

( X2 _b ) /N measurement s xlOOO for 2 6  worl d  l anguages 
( taken a fter the removal of near-empty rows and columns 

from tab l e s  of pos s ib l e  sound corre spondence s  c a l c u l ated 
on unphonemic i zed l i s t s )  

Greek 
Arab ic 
Hebrew 
Yiddish 
Japane se 
Swah i l i  

( conc l uded ) 

L_ 



1 32 

Engl i sh 

French -88 French 
Span i sh - 1 5 1  887 Spani sh 
I t a l ian - 145  94 1 898 I t a l i an 

Por tuguese - 1 90 822 954 862 Port ugue se 
Ruman ian -207 896 845 905 860 Rumanian 

German 863 -245 -232 -249 -288 -266 German 
Dutch 874 -2 7 3  -308 -248 -262 -288 9 5 2  Dutch 

Swed i sh 868 -1 85 - 1 96 - 1 6 9  -209 -245 7 1 4  698 Swe d i sh 
Dan i sh 898 - 1 84 - 1 66 - 1 9 6  - 1 9 1  - 1 9 7  736 794 973  Dani sh 

Norwegian 8 5 5  -1 99 - 1 9 2  -2 1 3  -2 1 6  -205 648 7 5 5  962 94 7 Norweg ian 
Po l i sh -207 - 1 69 - 1 7 2  -145  - 1 2 8  - 1 28 - 1 1 7  - 1 29 -66 - 148 Po l ish 

Czech -220 -1 34 - 1 5 8  -2 0 1  - 1 86 -244 - 1 1 8  -207 - 1 3 9  - 1 40 Czech 
Serbo-Croa -292  -223 - 1 6 1  - 1 54 - 1 4 1  - 1 23 -142  - 1 76 - 1 6 1  - 1 6 2  Serbo-Croa 

Hungar ian -364 54 7 7 1 5  562  524 596  -46 2 -470 -308  -2 2 2  Hungarian 
Finnish - 1 8  450 423 259  1 99 1 7 7  - 1 74 -305 2 -7 5  Finnish 
Turkish -86 -54 -74 -207 -3 9  -24 - 1 0 2  -54 83  1 1 1  Turk i sh 

Indone s ian 106  2 7 2  424 332  4 1 3  400 71 -229  42  1 9  Indone s ian 
Esperanto -260 734 649 749 740 86 1 -262 -305 -207 - 1 7 7  Esperanto 

Rus s ian - 2 7 9  -1 70 - 1 5 1  - 1 2 6  -200 -246 - 1 78 - 1 79 - 1 3 3  -1 66 Rus s ian 
Greek -269 160  64  -2 1 3  7 2  8 5  -3 1 0  -2 1 1  -27 1 -243 Greek 

Arab ic -228  3 1  86 -82 5 65 - 143 -3 1 9  -260 -206 Arab ic 
Hebrew -267 62 - 1 9  - 1 2 8  - 1 00 -55  -260 -369 -302 -301  Hebrew 

Yiddish 789 -229 -2 1 5  -29 1 -2 7 5  -2 1 2  983 936 599 659 Yiddish 
Japane se 1 7 1  -364 -338 -4 1 8  -386 -325  1 2 9  1 6 1  246 252  Japane se 

Swah i l i  26 365 1 9 3  -47 224 257  - 1 1  -4 1 2  -62 - 1 60 Swah i l i  

Eng Fre Spa I t a  Por Rum Ger Out Swe Dan 

[ 7 7 a ]  

Linear-corre lat ion measures x 1 000 from { X2 -b ) / N  measurement s  
o f  2 6  wor ld language s  

( taken after the removal o f  near-empty rows and columns 
from t ab le s  o f  pos s ib l e  sound corres pondence s  calculated 

on unphonemic i zed l i s t s )  

( cont inued next page ) 
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Norwegian 

Pol ish - 149 Po l i sh 
Czech - 1 4 1  9 7 5  Czech 

Serbo-Croa - 1 87 970  939  Serbo-Croa 
Hungar i an -426 o - 1 74 9 Hungar i an 

Finnish -9 1 208 1 20 1 6 2  482 Finn i sh 
Turki sh 3 144 226 27  224 309 Turk i sh 

Indone s i an -94 -348 -284 -249 3 1 4  2 5 4  - 2 1 1 Indone s i an 
E sperant o -220 14 - 1  86 407 2 1 2  1 1 2  3 3 2  Esperanto 

Rus s ian - 1 64 9 5 2  9 5 9  9 5 9  - 3 7  2 7 2  1 85 -330 2 9  Rus s ian 
Greek - 144 1 70 90 349 63 403 299 - 7 2  54 1 2 6  Greek 

Arab ic - 1 58 260 201 31 1 43 438 302 1 4 1  344 3 1 9  Arab ic 
Hebrew -390 142 1 7 1  9 288 338 366 - 1 7 7  - 7 6  1 3 5  Hebrew 

Yiddish 6 5 8  - 1 09 - 1 03 - 1 30 -45 2  -2 1 9  -36 2 7  - 2 1 7  - 1 26 Yiddish 
Japane se 2 1 6  395 1 3 5  44 1 - 7 3  2 1 1  395 -2 1 2  - 1 80 3 7 1  Japane se 

Swah i l i  

Arab ic 
Hebrew 

Yiddish 
Japane se 

Swah i l i  

- 7 9  - 103 - 1 4  - 1 1 2  1 5 1  4 1 0  

Nor Pol Cze Ser Hun Fin 

Greek 

Arab ic 
462 Hebrew 

- 1 20 -293 Yiddish 
463 252 108 Ja pane se 

366 

Tur 

468 
1 70 

- 1 6 2  
362 
2 7 8  484 253  78  6 1  Swah i l i  

Gre Ara Heb Yid Jap 

[ 7 7 b ] 

380 305 - 1 2 8  Swah i l i  

Ind Esp Rus 

Linear-corre l at ion measures x 1 000 from ( X2_b ) /N measuremen t s  
o f  26 world  languages 

( t aken after the removal of ne ar-empty rows and columns 
from tab le s  of pos s ib l e  sound corre s pondenc e s  calcul ated 

on unphonemic i zed l i s t s )  

( conc l uded ) 
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