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OBJ ECT I VE M ETHOD O F  DESCR I B I NG AR EAL VAR I AT I ON 
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1 .  I NTRODUCT I ON 

1 . 1 General back gro und 

One of the acknowledged merits of dialectology is that i t  demons trated very 
early and very generally the complexity of the areal distribution of linguistic 
features in natural language s .  Yet the re is the paradox that dialectology so far 
has been unable to find adequate methods for describing the underlying order 
which constitute s ,  delimits and classi fies the different varietie s in a linguistic 
are a .  This fact seems t o  b e  the main reason why there is still s o  much 
uncertainty about the position of areal linguistics with regard to other fields 
of linguistic study , and especially about i ts positive contribution to the theory 
of language . 

From this point of view one of the first tasks of areal linguistics would 
be the developing of better methods to describe the synchronic patterning of 
diatopical variation . It is obvious that especia lly in areas where few historical 
data are available , as is often the case in Austronesian s tudie s ,  a reliable 
description of existing patterns of dis tribution could be an important aid to 
historical and comparative work . Moreover , if we could succeed in developing 
more valid methods for describing co-occurrence patterns in empirical linguis tic 
data , the se could also be applied to syntopical variation and thus help us to 
better understand the problem of linguis tic ' code s ' in sociolinguistics . Here 
again , i n  the Austronesian area , the tasks of linguistic description , and , whe re 
necessary , language engineering are urgent and fascinating . 

Especially during the last decade rapid progre ss has been made in the field 
of data theory . At present several new techniques are available for the analysis 
of underlying structures in sets of empiri cal data . By structure we mean the 
pattern of relationships between the elements in a set . The type of techniques 
I have in view aim at a faithful description of the structure through presenting 
the data in a mathematical mode l .  Via the mode l the relationships between the 
linguistic e lements are measured ; the measuring does not involve other attributes 
of the e lements . For - students of linguistic variation it is of particular 
interest to know that in the mathematical approach the boundaries between patterns 
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are not seen as clear-cut and absolute , but as gradual and often fuzzy . Any 
final decision regarding classifi cation or grouping should be based upon direct 
study of the empiri cal data. 

For some years I have been exploring the possibility of using one such newly 
developed technique for the analysis of the complex dialect variation in the 
Jakarta Malay area . I would like to report here on some methodological aspects 
of this ongoing research . Be fore giving an outline of the me thod, the data and 
the mode l ,  it seems appropriate to consider how the traditional methods have been 
evaluated , and why · they cannot be j udged to be adequate ; in addition we shall 
brie fly dis cuss the theory and method deve loped by C . -J . N .  Bai ley . 

1 . 2  The tra di ti onal  me thods 

It is almost fi fty years ago since Bloomfield summarised both the achieve­
ments and the potentialities of traditional dialect geography . Positive ly , he 
appreciated the contribution made to "our understanding of the extra- linguistic 
factors that affe ct the prevalence o f  linguistic forms " as well as to the 
knowledge of " a  great many details concerning the history of individual forms " .  
On account o f  sociolingui stic and semantic factors , however ,  Bloomfield saw no 
hope of a "scienti fically usable analysis , such as would enable us to predict the 
course of every i sogloss " .  On the other hand he noted that although "important 
social boundaries will in time attract isoglos s- lines . . .  it is evident that the 
peculiarities of the several linguistic forms themselves play a part , s ince each 
is likely to show an isogloss of i ts own " .  (Bloomfield 19 3 3 : 345) . 

Forty years after the publication of Bloomfie ld ' s  Language ,  W .  Winter , in 
his state of the art report in Current trends in l ingui s tics , writes : 

. . .  the results hitherto achieved in the field o f  areal 
lingui stics apparently do not form a coherent fabric or 
even a somewhat consistent pattern , but merely a patchwork 
qui lt o f  colorful , but largely unrelated data and anecdotes . 
[ One must conc lude ] • . .  that in this field nearly everything 
can be shown to be possible , but that not much progress has 
been made toward determining what is probable and to what 
degree ,  so that the time does not seem to be at hand ye t for 
an empi rically based coherent theory of areal lingui stics 
(provided there can be such a theory for a complex fie ld 

not amenable to investigation under simpli fied and consistent 
te st conditions , and not just an ordered set of observations 
concerning events that can be shown to have taken place . )  
(Winter 19 7 3 : 1 3 5 ) . 

Another scholar in the field of variational linguis tics , C . -J .  Bailey , speaks 
in a simi lar ve in with regard to the re sults of the first hundred years of 
' glottogeography ' :  

. . .  I do not bel ieve that the present methods are ever going 
to bring us any nearer to the goal of de fining or delimiting 
dialects , or that these methods are ever going to make more 
contributions to our unde rstanding of the theory o f  language , 
than they already have . ( Bai ley 1980 : 2 3 4 ) . 

The se j udgements all point to a methodological impasse with regard to the 
description of dialect patterning. The traditional methods have in common that 
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the spatial ( geographical) patterning of the points of observation ( the in formants ) 
is taken into account from the very beginning . The map is the main tool of the 
dialect geographe r ( c f .  Goossens 1969 : 13 ) . Together with the map comes a lot of 
other extra-linguistic in formation , which is highly re levant for the explanation 
of l ingui stic patterns . But these patterns themse lves cannot be described on the 
bas is of their geographical position , but only on the basis of their distribution 
over the points of observation , which is not the same . The two approache s should 
be clearly di stinguished . I agree with Bai ley , who advocates that the first task 
of dialectology is to look for language-internal patterning , the ' what-goes-with­
what ' approach . Bailey contrasts this line to the line taken by Trudgill ( in 
Trudgill 19 7 3 ) , who concentrates on the geographical end ( cf .  Bai ley 1980 : 248) . 
( Here one may observe a parallel with the distinction between a sociolingui stics 
which relates lingui stic patterns to social patterns , and a sociology of language 
which concentrates on the role of language in society . )  If dialectology makes the 
impression o f  a "patchwork qui lt of largely unrelated data " it is mainly because 
the above-mentioned distinction has not been consis tently implemented . In i tse l f ,  
however ,  this cannot be the main reason for the impas se , a s  some o f  the best 
dialectologists have been always aware of the dis tinction , and particularly so 
the s tructuralists . 

To begin with structural dialectology : why did Weinreich ' s  diasystem method,  
the " treating of di fferent systems together because o f  their partial similarity" 
fail to produce integrated descriptions of dialect areas? ( see Weinrei ch 1968/ 
19 54) . I see three reasons : ( i )  a full description would require a compl ete 
analysis of the systems whi ch are treated together .  I n  practice , one always has 
to work with ( subj ective ly selected) subsystems . Especially in the case o f  
semantic data the selection can only b e  extremely arbitrary . ( For very interest­
ing examples of semantic applications see Goossens 1969 : 69 ff . )  In brie f ,  one has 
to know the position of every contrasting element under study within its total 
system; ( i i )  The similarity between the structure of di fferent systems , even i f  
the first condition could have been fulfi lled , was not yet quanti fiable ; 
( ii i )  The application of structural isoglosses meets the same problems as any 

other i soglossic method , as Ivi c very explicitly remarks ( "  . . .  leaving the diale ct­
ologist in a helpless struggle wi th the perplexities of choice . "  Ivic 1962 : 34 ) . 
It i s  inhe rent in the s tructural approach that heterogeneity within systems is 
seen as deviation from structuredness . Thus the heterogeneity of a transition 
area is for Kurath a case of " temporary disorgani zation" ( H .  Kurath , quoted with 
approval in Moulton 1968 : 4 58) . This may be a good characterisation under certain 
circumstances .  It does not o ffer much to go upon if one undertakes the synchronic 
description of a complex area . 

The reason why the use of i soglosses does not lead to the description o f  
distributional structure is that isoglosses contrast one particular feature , o r  
a group of features , to a l l  the other features of groups togethe r .  S ince any 
feature may have a di fferent relationship with any other individual feature , this 
means an enormous loss of information . In addition , the choice of isoglos ses is 
almost invariably arbitrary and based on an extralinguistic criterion , s ince only 
those i soglosse s are considered which j oin a bundle , and as long as they do so , 
the criterion is spatial . All the isoglossic methods have the se weaknesses in 
common , also those which use more refined statistical technique s .  I f  statistics 
are applied here , i . e .  if generalisations are made on the bas is of a s amp le , the 
predictions are based on geography , not on language . Ivic ' s  suggestion to typify 
dialect areas according to the density , the direction , the form , etc . , of the 
isoglosses which intersect them ,  has not been followed up , and highly interesting 
as it i s ,  would not have yielded a description of the re lationships between the 
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linguistic features ( see Ivic 196 2 ) . Guiter has succeeded in overcoming the 
prob lem of arbitrariness in the selection of isoglos ses , by counting all the 
isoglosses which intersect the linking-lines between any pair of adj acent 
vil lages which are angular points of the same triangle , the total set of villages 
being connected in one network of triangles . This produces a valid hierarchy of 
boundaries and sub-boundaries in the area . It does not , however , bring out which 
lingui stic features go together in each of the subareas , and which groups of 
features can be contrasted ( see Guiter 1973) . 

I soglosses represent dissimi larities ( and for that reason they have rightly 
been called "heteroglosses " ,  c f .  Kurath 19 7 2 : 2 4ff. ) .  Anothe r frequently used 
technique is based on similarity counts . For each pair of dialects or languages 
unde r investigation a s imilarity score is computed which is de fined on a fixe d  
s e t  o f  concepts ( often the one represented in the 100- or 200-word l i s t  o f  
Swadesh ) . The pairs of dialects , etc . , or , eventually , groups of pairs , can then 
be ordered according to their degree of lingui stic similarity . This approach is 
attractive in that the ordering of the heterogeneity is not carried out on the 
spatial ( geographical ) dimension , and any fixed set of concepts can be use d with­
out leaving out any feature s .  Thus linguistic ' nearness ' between sets of variants 
is measured obj ective ly .  Neverthe less this is also a weak method , because only 
pairs of total sets can be compared , and all information is lost with regard to 
the speci fic content of the individual sets . This fact is well realised of course , 
and the technique is used in synchronic analys is mainly to find a preliminary 
grouping of dialects , etc . (For recent examples see Walker 19 7 5 , on Lampung 
dialects , and Anceaux 1978 , on south-east Sulawesi)  . 

Another problem which is inherent in all the methods used so far , i s  that 
the re is no obj ective cri terion to determine whether two features should be 
considered as compatible or not . Identical forms occurring in di f ferent dialects 
may have a somewhat di f ferent meaning , whereas somewhat different forms with the 
same , or a rather simi lar , meaning cannot always safely be e stablished as 
compatible on the basis of known regular sound correspondences . The inevitable 
reduction of variants previous to their mapping or counting remains a delicate 
task , where the subj ective opinion of the researcher plays an important part . 
The problem is we ll known as the cognation or compatibility problem. ( I  agree 
with Cadora 1979 : 4 ff . that for synchronic purposes the latter term is more 
appropriate ) . 

1 . 3  Bai l ey ' s  theory of di al ects as i mpl i cational  cons tel l at ions  

I n  the meanwhile for more than a decade C . -J . N .  Bai ley has been deve loping 
a new theoreti cal approach to the problem of areal patterning . The essence o f  
his method i s  that h e  concentrates first o n  language-internal patterns rather 
than beginning with extralingui stic distributions , as we have seen above . Within 
that framework his analysis is primarily time-based . Both explanation and 
prediction are related to the dimension of time . Explanation " i s  pos sible only 
when one understands how structures grow and evolve " ( Bailey 19 79 : 2 8 ) . With 
regard to prediction , s ince social happenings cannot be predicted , "only the non­
social side of linguistic analysis and l inguistic change is fully theoretical , 
al lowing of both explanation and prediction . . .  The social side i s  only semi­
theoretical . . .  " ( 1979 : 36)  . 

In order to detect this one-dimensional structure in his data , Bai ley makes 
use of the so-called impli cational scale ( also known as Guttman scale , and already 
several times applied in sociol inguistic work : c f .  DeCamp 19 7 1 ,  Dittmar 19 7 3 ,  etc . ) .  
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Tab l e  1 

A B C D 

1 .  A B C D 1 .  1 1 1 1 
2 .  A B C or , numerically 2 .  1 1 1 0 
3 .  A B 3 .  1 1 0 0 
4 .  A 4 .  1 0 0 0 
5 .  5 .  0 0 0 0 

4 3 2 1 

The model i s  satis fied if the data show a pattern as represented in Table I ,  whe re 
the rows ( I . , 2 . , . . .  n)  represent the lingui stic variab les . There are as many 
rows as there are variants in the first row. Thus a s imultaneous ordering o f  
points o f  observation and of variants of one same variable becomes apparent .  The 
theory is that observation point 1 . , which has all the variants , is the most 
original "lect" ( Bailey ' s  term) , whereas variant A ,  which has gone through all the 
developments in time , is the oldest variant . Any later stage implies the next 
preceding stage . The variants A ,  B ,  C ,  D ,  can be perfectly ordered along the 
basis of the rectangle , which is interpreted as the linear dimension of time . 
Calculation of probabi lities may in this technique determine the admissibility of 
violations o f  the mode l .  

Bailey has demonstrated very interesting cases , where structure was found 
independently from geographical order ( see especially Bailey 19 7 3  and 1980) . A 
te st o f  the val idity of his theory would include the calculation of the proportion 
between the amount of data which do confirm the assumption and those whi ch do not , 
since one general criterion for the suitability of the model is the quantity o f  
the data that have t o  b e  eliminated in order t o  satisfy the model . I f  too many 
variants have to be neglected , the mode l should be rej ected . Bailey claims that 
his method can be applied on all levels of linguistic description . However the 
solutions wh ich have been demonstrated so far do not include substantial sets of 
lexical items . Moreove r ,  it is a precondition for the method that the linguistic 
history of the speech community i s  not disturbed by borrowings from outside or by 
internal discontinuity . Therefore the old factors already pointed out in 
Bloomfield ' s  summary still seem to challenge the theory . will semantic variation 
ever be predictab le? Will it be possible to find speech communities , sufficiently 
homogeneous and free from unpredictable sociolinguistic variation , where the 
theory can be fully applied? Whatever the answer to these questions may be , 
Bailey ' s  experiments are a very important e f fort to open up new ways in areal 
linguistics . 

2 .  MULT I D I MENS I ONAL SCAL I NG OF JAKARTA MALAY DATA 

2 . 1 General notes on " the method 

My own investigation also concentrates primarily on the patterning of 
l inguistic e lements and is not based on the i soglossic method .  Unlike Bailey , 
I have not been looking so much for a new theoretical basis , but rather for a 
new technique which would give the perspective o f  a really structural description 
of a total linguistic area . I do believe that such a description , if success ful , 
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can contribute to new theoretical insi ghts , and I suspect that in the case o f  
this area e specially the proce sses o f  rapid convergence and of the preserving o f  
local identity can be studied.  Since my fieldwork has been a first exploration 
in a completely neglected area , I have been aiming at a descriptive approach , 
without making any assumptions as to the expected patterning . The technique of 
which I am making use is a scal ing technique . Scaling techniques are 
quantification techniques which aim at representing an empirical relational 
system within a formal , usually a numerical , system. Scaling techniques are 
based on a geometri cal mode l and are primarily of a descriptive nature . The 
purpose of the procedure is to gain an ins ight into relations between entities 
in the empirical reali ty and to detect the ' hidden structure ' in the data ( c f .  
Kruskal and Wish 197 8 : 7 ) . 

The choice o f  the numerical system ( the scale , or the scale mode l )  depends 
on the nature of the data and the assumptions the researcher wishe s to make 
regarding the expected structure . The analys is which I am carrying out at 
present is based on a non-metric multidimensional scaling technique for the 
analysis of categorical data , as wi ll be described in the next two sections . 

2 . 2  The da ta 

In order to keep our exposition o f  the procedures as concrete as possible , 
we shall use a terminology which directly refers to the particular data under 
study . These data comprise the results of a linguistic survey carried out in 
1970 in 4 70 points of observation ( ' villages ' ,  i . e .  desas,  or , in Jakarta , 
kel urahans) throughout the total Jakarta Malay are a .  This area includes the 
admini strative territory of Jakarta ( DKI -Jakarta ) as well as a number of 
surrounding subdi stricts in the districts o f  Bogor , Bekasi and Tanggerang ( see 
Maps 1 and 2 pp . 2 76 , 278 ) . The informants all be long to the Jakarta Malay or 
' Betawi ' speech community .  One maj or assumption i n  collecting the data has been 
that this speech communi ty is socially sufficiently homogeneous to j ustify the 
neglect of social differentiation . ( On the exclusive social function of this 
vernacular as folk spee ch , see Gri j ns 197 7 ) . It was also assumed that the 
conditions under which the questionnaire was administered (always through inter­
views in Indones ian by Indonesian fie ldworkers ) have been sufficiently constant 
to keep undesired situational variation at a minimum . 

The questions in the questionnaire are the variables .  The more than 600 
questions are divided into several sets of variab les , each o f  which is analysed 
separate ly . The first set , whi ch was used as a training ground , comprises 50 
lexical i tems , many of which have been chosen from the Swadesh ' basic vocabulary ' 
lists (as given in Samarin 19 6 7 : 220-22 3 ) . Other primarily lexi cal sets refer to 
kinship , agricultural tools , fishing tools , kitchen tools , flora and fauna,  
adj ectives and intransitive ' verbs ' ,  e tc . , whereas some sets exclusively comprise 
phonological or morphological questions . 

The data are organised as mutually exclus ive , and exhaustive , response 
categories in a rectangular matri x .  A concrete example may i l lustrate this .  
The variable ' new ' in the context ' a  new shirt ' elicited the following variants : 
b a r u ,  ba ru/bagus , ba ru ' , anya r ,  anya r/en gga l ,  bagus , cake p ,  ba ru/cakep ,  j empo l an ,  
u t uh . For the first set of 50 items these variants were grouped into five 
lexical categories as shown in Table 2 .  
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Tab l e 2 

1 .  b a r u  ( occurring 3 39 X ) , b a r u ' ( 2 1X ) , frequency 360 
2.  anya r ( 8X ) ,  anya r/bagus ( IX ) 9 
3 .  bagus ( 2 5 X ) ,  ba ru/bagus ( 8 X )  3 3  
4 .  cakep ( 5 X ) , ba r u/cakep ( IX )  6 
5 .  j empo 1 an ( IX ) , anya r / engga 1 ( IX ) ,  ut uh ( 2 X ) ,  miss ing data ( 58X)  62 

Total frequencies 470 

For the analysis i t  is assumed that the se categories are indeed mutually 
exclusive , which is another working hypothe sis , of which the relative validity 
for the empirical reali ty can be s een from the arrangement above . A di f ferent 
grouping is possible , of course , and has indeed been applied when the same 
variable was inc luded again in another set , as has been done with most of the 5 0  
variables of this first set , for reasons of testing and comparison . In a l l  cases 
the final category contains the residual forms , i .  e .  those forms which have a very 
low frequency , or which are somewhat suspect , etc . In all the other sets the 
first category contains the mis sing data . 

In the matrix the cells contain the response categorie s .  Thus each horizontal 
row corresponds with the profile of response categories on which a particular 
village score s ;  each column corresponds with the series of response categories 
observed with regard to a particular variab le . 

Table 3 shows a very small section of the matrix for the first four of the 
470 vil lage s ,  where the numbers in the cells are the category number . 
(Variables : 7 7 -82 . )  

Tab l e 3 

Va r i ab l es 
V i  l l ages 7 7  7 8  7 9  8 0  8 1  8 2  

1 4 9 9 6 6 6 
2 3 3 4 3 3 3 
3 3 3 9 6 6 6 
4 5 3 3 3 3 6 

Reading along the rows , one sees , for example , that villages l and 3 have the same 
profiles for variables 79-82 . When reading along the columns , however , we cannot 
make the same type of comparison , since the numbers in each column represent 
mutually completely independent categories of di fferent variab les . In order to 
make the s cores comparable and countable , horizontally as we ll as vertically , the 
matrix has been converted ( i . e .  rewritten) into a zero-one matrix as fol lows ( see 
Table 4 ) : 
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V i  l l ages  

1 
2 
3 
4 

Va r i ab l es 

3 4 5 
0 1 0 
I 0 0 
I 0 0 
0 0 I 

( 7 7 )  

Tabl e  4 

categor i e s  

3 9 3 4 9 
0 1 0 0 1 
I 0 0 1 0 
I 0 0 0 I 
I 0 1 0 0 

( 78 ) ( 79 )  

3 6 3 6 3 6 
0 1 0 1 0 1 
I 0 1 0 I 0 
0 1 0 1 0 1 
I 0 I 0 0 1 

( 80 )  (81 ) ( 8 2 )  

I n  this latter matrix the categories take the place o f  the variables , and it is 
indeed not the variables which wi ll be quanti fied , but the categorie s .  What we 
are going to study is no longer , as in the isoglossic approach , the relationship 
between a particular linguistic feature ( i . e .  a category) and all the other 
features together ,  nor is it any longer the relationship between pairs o f  
languages o r  dialects ( i . e .  village s )  o n  the bas i s  of thei r  partial s imilarity . 
This matrix is the starting-position for an analysis of the relationships between 
all the categories simultaneous ly , and between all the villages simultaneous ly . 
It is important to state that only the data in this matrix will be analysed . 
This means that no external information , such as knowledge of the geographical 
position of the vi llages , will influence the analysis . Nor wi ll any a priori 
weighting of the data take place . The aim is the best possible ( i . e .  isomorphic)  
representation ( ' pi cture ' )  in the mode l o f  the empirical data as we have observed 
them. 

2 . 3  The mode l 

At this point we have to face the fact that the quanti fication itse l f , i . e .  
the attributing of numerical values to the categories and to the villages , is too 
technical a proce ss to be accessible for users o f  the method ( including this 
author )  who have not passed through an advanced mathematical training . The basic 
principles can be understood , however , without knowledge of the algorithm 
involved.  The mode l i s  a variant of the multidimensional scaling techniques and 
has been developed by De Leeuw and others . It is generated by the computer 
program HOMALS - I .  

Like other multidimensional scaling techniques , HOMALS is strongly 
geome trically oriented . The mode l represents each village and each response 
category as a point in an Euclidean space . (One could visualise a three­
dimensional model as a ' cloud ' of points ) . The ultimate obj ect of the procedure 
is to obtain a perfect one-to-one correspondence between the position of the 
points in the total model and the position of the villages as we ll as of the 
categories in the ir mutual relationship in the total set of empirical data , as 
organised in the matri x .  In order to make the patterning of the villages and the 
categories optimally comparable , HOMALS represents both in a j oint space . 

The position of the points in the model is defined by co-ordinates on a 
sys tem of axes which have the same origin , i . e .  the zero co-ordinate . There is 
one axis for every dimension on which the analysis is carried out . A point in 
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the model whose proj ection o n  a particular axis coincides with the origin has the 
score zero . I f  the proj ection lies on one side of the origin , the score is 
negative ; on the opposite side the scores are positive . On a plane one can plot 
the position of a point on any pair of two dimensions , given the scores of the 
point . The HOMALS program provides the well-known type of scattergrams . However , 
as soon as the number o f  points is too large , too many points coincide in the 
plots . Moreover ,  an analysis on four dimensions requires six plots , five 
dimensions require ten plots , and one soon faces the problem of how to compare so 
many maps . Since I am working with relatively large sets on five dimensions I 
have called in the help of other techniques to reduce the information contained 
in the HOMALS scores , as will be discussed later on . 

I f  the distribution o f  the categories were entirely random , the number of 
dimensions required for the perfect representation in the mode l of n categories 
would be n - 1 .  Where contrasting patterns exist , a reduction o f  the 
dimensional ity is possible . Since the program aims at the lowest acceptable 
dimensionality , the direction of every axis is computed in such a way as to 
obtain an optimal dichotomisation of the data space , i . e .  the dichotomy optimally 
corresponds with existing contrasts in the data . Accordingly , the opposition 
between the positively scoring categories or vil lages on a particular dimension 
and the negatively scoring items is an important clue for the interpretation . 

The HOMALS technique is non-metri cal , i . e .  the position of the points in the 
model is not determined on the basis of absolute distance s ,  but of an order of 
dis tances . This has enabled the designers of HOMALS to organise the mode l in 
such a way that both the homogeneity within groups of points and the heterogeneity 
between groups is maximised . 

The particular geometric characteristics of HOMALS are summarised in 
Van Ri j ckevorsel and De Leeuw 1978 , page 5 ,  as follows ( the ir terms ' subsets ' and 
' elements ' having been replaced by ' categories ' and ' village s ' ;  the numbering is 

mine ) . 

l Categories and villages are in a j oint space . 
2villages that share most categories with other vil lages 

are representa tive and therefore central in space . 
3Villages that share the least categories with all other 

villages are unique and therefore excentrical in space . 
4Villages that share a unique group of categories are 
homogeneous and therefore contiguous in space . 

SUnique groups of categories are heterogeneous and 
there fore separated in space . 

To the first characteristic the fol lowing note can be added : a village ' s  score on 
a particular dimension is the sum o f  the scores of the categories which score on 
that village ; a category ' s  score is the mean of the scores of the villages which 
score on that category . Thus categories with a typical profile of scores on a 
series o f  dimensions are closely associated with villages that have a similar 
type of profile on the same dimensions , and conversely . This implies that i f  the 
characteristics of a group of villages can be interpreted , the clue is given to 
the interpretation of a group of categories ,  whereas villages can be typi fied by 
the qualities of the categories on which they score . 

Let us now , after this general view o f  the procedures ,  turn to the new 
possibilities which the method offers , and exemplify these on the basis o f  
concrete data . 
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3 .  SOME APPLI CAT I ONS 

3 . 1 Earl y studi es  

Very early applications of multidimensional s caling in Austronesian 
linguistics are to be found in two papers whi ch were read at the Montreal 
Conference of May , 19 7 3 , by Paul Black and David and Gillian Sankoff (Black 1976 , 
Sankoff and Sankoff 1976) . Black success fully aimed at a spatial representation 
of the re lationships between twelve dialect varieties of Bikol , a Phi lippine 
language . The two-dimensional configuration of the mode l ,  i f  superimposed on an 
atlas map , is strikingly congruous to the geographical position of the diale cts . 
Sankoff and Sankoff explored the relationship between twenty-six Austronesian 
speech varieties in the Morobe Province (Papua New Guinea) in the s ame way and 
with very similar results . (cf . also the earliest application of this method by 
Henrici , in Henrici 197 3 ,  for the classi fication of twenty-eight Bantu languages ) . 

Both studies were based on a set of lexical similarity percentages .  They 
give proof that for a rough spatial representation of non-hierarchical relation­
ships between dialects or languages both the type of data ( the percentages ) and 
the scaling technique are suited.  It is important to realise , that if the 
positions of the points in the model ( the dialects ) had been cons iderably 
dif ferent from the positions on the geographical map , the result would have been 
equally valid.  For an explanation of the differences one should then have looked 
for extralinguistic causes . Black has in fact done this in order to exp lain some 
minor dis crepancies in the case of Bikol , by making a dis tinction between 
' coas tal ' and ' mountain ' dialects ( c f .  Black 1976 : 55 ) . 

3 . 2  Tak i n g  advantage of the jo i n t  space techn i q ue 

My own inve stigation also began with geographi cal plotting o f  the s cores of 
the individual varieties ( i . e .  the 470 vil lage s )  as a s afe testing method . I 
made a separate map for the scores on each dimension . The variables were those 
of the first set mentioned in Section I I , labelled HALS 1-50 . Each of the five 
maps revealed at least one clearly patterned subarea .  As an example I publish 
here the map for the third dimens ion , because it was the surprising interpreta­
tion of this map which made me decide to continue the analysis with the HOMALS 
program. As can be seen immediately , the positive-negative di chotomy in Map 3 
(p . 2 79 ) coincides almost perfectly with the administrative distinction between 

the area of DKI-Jakarta and the surrounding areas . Where exceptions occur the 
scores are zero , or in a few cases 1 or 2 .  We also see that the Mauk and Sepatan 
subdistricts are vaguely as sociated ( i . e .  with low scores ) ,  with DKI-Jakarta . Of 
the surrounding areas the western part is much more marked than the eastern . 

The next step was to test the essentially new poss ib ilities which HOMALS 
offers . Quite arbitrarily we selected for every dimension those categories which 
scored minimally 5 (+5 or - 5 ) . The occurrences of the se categories we plotted 
also geographi cally . The evidence was clear : due to the repre sentation of the 
vil lages and the categories in a j oint space , high-scoring villages for a 
particular dimension showed the occurrence o f  a relatively high number of high­
scoring categories for that same dimens ion . Again using a threshold value of 5 ,  
this time for the village scores , we made a combined map for the five dimensions 
and found several subareas which are distinguishable by a particular combination 
of positive or negative s cores , as shown in Map 4 (p . 280 ) . This map demons trates 
that (in terms of the fi fty variables under study ) , there must be at least the 
following separate (sub ) dialects : ( a )  Mauk + Sepatan , (b)  Ciputat and surroundings , 
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( c )  Gunung Sindur , (d )  Cengkareng + Grogol Petamburan + Tanah Abang + Kebayoran 
Baru , ( e )  North-East Jakarta , and ( f) Pasar Rebo . This also means that vil lages 
which belong to one of the se ( sub ) dialects should be identi fiable by their 
particular score profile on the five dimensions together ;  the same holds for the 
categories occurring in these villages . Below we shall give several examples of 
this identi fication procedure . We first deal with the procedure as it can be 
practised somewhat impressionistically by the researcher himse l f .  For the second , 
more re fined procedure , the help of further mathematical techniques is 
indispensable . 

3 . 3 An exampl e  of rough groupi ng  based on congruo us  score profi l es 

We now turn first to the list of vi llage scores in the HOMALS output and try 
to find some unique patterns . The subdistricts of Mauk and Sepatan are clearly 
marked by the almost complete absence of the positive symbol in Map 4 (p . 2 80 ) . 
Moreove r ,  inspection o f  the list of scores reveals that the all -negative score 
profi le is uniquely found for the villages 435 -460 (village 4 5 3  be ing eliminated 
because too many data are mi ss ing) . As another unique feature of this group o f  
vi llages we note the high o r  e xtremely high negative values for the second 
dimension . As we can see , these villages completely and exclus i ve ly cover the 
Mauk-Sepatan area . There is an abrupt transition which precisely coincides with 
the borderline between Sepatan and Te luk Naga . Some e xamples of the typical 
village score profiles are : -0 -27 - 2  - 7  - 8  ( vi llage 4 49 ) ; -1 - 14 -2 -3 +0 
( village 4 3 7 ) ; a complete list is given in Tab le 7 and wi ll be discussed late r .  

With regard t o  the values given here and throughout this paper and in the 
maps we should note that , on the bas is of our general experience with the data , 
the distinction between negative and positive scores has been neglected for the 
values ranging from +1 to - 1 ;  thus village 4 3 7 , which scores +0 on the fifth 
dimension , is not cons idered as deviating from the - - - - - score profi le 
pattern . It should be noted that the figures we give for the scores are rounded 
figures . We wri te figures of HOMALS such as -0 . 0 12908 , 0 . 058216 , -000450 3 ,  etc . , 
as integers : - 1 ,  +5 , -0 , etc . 

On the second dimension the village scores for the Mauk-Sepatan group range 
from - 2 7  to - 7 .  The next lower vil lage score is -5 , which is found in the south­
east of the total area , in village 80 . Although this score indicates that 
village 80 probably has some features in common with the Mauk-Sepatan group , i t  
cannot belong t o  this group , not because of i ts geographical remoteness , but 
because its score profile is di fferent : +0 -5 +3 +5 +5 . Such common features may 
have been independently borrowed from a common source , such as Sundanese , or the 
urban dial ec t ,  or Javanese . 

Let us now study the categories which typically occur in the Mauk-Sepatan 
area . After some trying out we select those categories which score between -25  
and - 5  on the second dimension and which have negative values also on the other 
dimensions . The se are the 22 categories listed in Table 5 .  There are 9 more 
categories with an all-negative score profile . These s core between - 3  and - I on 
the second dimension . The total number of categories in this set of 50 variables 
amounts to 282 after the 50 final categories (missing data , etc . )  have been 
eliminated.  Table 5 shows the HOMALS category labe l of every indi vidual category , 
its total frequency , i ts form and meaning , i ts score profi le , and the poss ible 
source language ( s ) . We now wish to take a very close look at the actual 
distribution over the vi llages of thes e  categorie s .  For that purpos e  we combine 
the villages and the categories under study in one large table ( Table 6 ) . 
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Tab l e  5 

Category score pro file - - - - - ;  values for second dimension between -25  
and -5.  The HOMALS variable and category number ,  the total frequency of 
the category , its form , i ts meaning, its s core profi le , and the pos sible 
source language ( s )  are listed . 

cat .  

4 1 .  3 

18 . 2  

13 . 2  

freq . form , meani ng score profi 1 e 

-2 -25  - 1  -6 -8 5x apa man i n g so much the more 

7 X w i j i (spinach) seed -1 -23 - 1  -6 -8 

lOX anyar  new (shirt) -1 -20 -0 -4 - 5  

6 . 9  

17 . 9  

3 . 3  

26 . 3  

29 . 2  

llX { pe ) ped u t  mis t, fog +0 - 19 -2 - 3  -5 

5X 

4X 

2 3 X  

8 X  

29 . 4  14X 

5 . 3  2 5 x  

15 . 2  8x 

45 . 2  32X  

32 . 10 18x 

39 . 9  13x  

14 . 6  9 x  

2 7 . 5  llx 

40 . 15 15x 

32 . 1  59x 

40 . 12 13x  

8 . 5  39 x 

1 1 . 1  

42 . 2  

58X 

12 X 

kepa g u t  scratched (by a thorn) - 1  - 19 - 1  -4 -6 

a t i s  (no context) cold 

ge rah  having fever 

b u r uan  yard (of a house) 

ka rang yard (of a house) 

empuk fat, grease 

be rek , bo rok , b u rek rotten 

kakeongan , k i ong { a n )  etc . 
ank le 

kuduk (nape of) neck 

-0 -17  -1 -5 -5 

-1 - 16 -1 - 2  -2 

-0 - 16 -1 - 3  - 2  

- 2  - 15 - 1  - 3  -2 

- 1  - 15 -2 - 3  - 2  

- 1  -14 - 1  - 1  - 1  

- 0  - 1 2  -1 - 2  - 2  

+ 0  - 10 -0 - 2  - 2  

(negation word +) u rungan -0 -8 +0 +0 -0 
undoubtedly 

pa s t i  right (answer) -0 -7 -0 - 1  -2 

l ua s  wide (road) -3 -7 -3 -0 +1 

(various exprr , with ) kaga 
there 's not a bit left - 1  -7 -2 - 1  +0 

kamu ( seka l i an/s emua h )  a l l  - 1  -6 - 1  - 1  +0 
of you 

kaga (etc . ) acan there 's -0 -6 - 1  -0 - 2  
not a bit left 

u t uh (sti l l) in good -0 -5 +0 - 2  -0 
condition (of a bicycle tyre) 

( b u l an )  pu rnama ful l  moon 

boro le t alone . . .  

-0 -5 - 1  -0 +0 

- 1  - 5  +0 - 1  +0 

so urce 1 9 . ?  

Jav . 

Jav . , Sd . 

Jav . , Sd . 

Jav . 

S d . , (Jav . ? )  

Jav . 

Jav . 

Sd . Banten­
Jav . 

(Banten- )  Jav . 

? 

Jav . 

Banten-Jav . 

from Java . 

Jav . ? ,  Sd . ?  

S d . , Jav . ? 

? ,  Mal . 

Jav . ? 

Mal .  

Jav . , Sd . ?  

Jav . 

Jav . , Sd.  

Sd . 



Tabl e  6 <1 � 
,. HALS 1-50 , v i l l ages scoring on 2nd dimension from - 2 7  t o  -7 , aga i n s t  '" 
"" 

categori e s  scoring o n  2nd dimension from - 2 5  to - 5 .  0 = mi s s i n g  data . '" '" 0 
'" ... § ... til §. '" '< 

'" '" '0 ,. � ,. '" 
'" � 0 ::r 0 <1 vi l l ages A A A ... A ... ... ... ... ... ... ... .I> ... .I> " ... A A .I> " ... ... .I> .I> � ,. ,. '" ,. 0 l>o ... U> U> U> U> ... U> .I> W .I> ... " U> W U> W .I> " W W " '" U> U> � � '" ... e'. ... 

'" CD 0 ..., N '" N .... ..., CD ", 0 w U> ..., .I> '" .... '" U> '" " 0 '" CD � .... '" '" 

catego ries 
4 1 .  3 + + + + + 5 0 5 0 5 - 2 5  
IB . 2  + + + + + + + 7 0 7 0 7 -2 3  
13 . 2  + + + + + + + + 0 + 0 0 0 7 2 9 1 10 - 2 0  

6 . 9 + + + + + + + + + + + 4 7 1 1  0 1 1  17 . 9  + + + + 0 0 4 0 4 1 5 - 19 
3 . 3 + + + 3 0 3 1 4 - 17 

26 . 3  + + + + + + + + + + + + + + + + + + + + + + 10 12 22 1 2 3  - 16 
29 . 2 + + + + + + + 0 0 2 5 7 1 B - 16 29 . 4  + + + + + + + + 0 + + 0 + 3 B 1 1  3 14 - 1 5  

5 . 3  + + + + + + + + + + + + + + + + + + + + + + 0 + 10 13 2 3  2 2 5  - 15 15 . 2  + + + + 0 + 0 4 1 5 3 B - 14 
45 . 2  + + + + + + + + + + + + + + + + + + + + + + 9 13 2 2  1 0  32 -12 
43 . 10 + + + + + + + + + 4 5 9 9 IB - 10 39 . 9  + + + + + + 0 1 5 6 7 7  1 3 7  -B 
14 . 6  + + + 3 0 3 6 9 - 7 
2 7 . 5  + + + 0 0 + 4 0 4 6 1 1  - 7 
40 . 15 + + + + + 0 + + 0 3 4 7 B 15 - 7 
32 . 1  + + + + + + + + + + + 0 + + 0 + 0 + + + + + + 9 1 1  2 0  39 59 -6 
40 . 2  + + + + + + 0 6 6 7 1 3  -6 

B . 5  + + + + + + + + + + + + + 4 9 1 3  2 6  39 - 5 1 1 .  1 + + + + + + + + + + + 0 + + + + 0 + + + 0 10 B IB 40 5B -5 
4 2 . 2  + + + + + 2 3 5 7 12 - 5 

tot",1 14 1 1  14 12 12 11 12 10 9 9 B 9 B 7 9 B 7 7 7 7 7 7 4 7 4 2 2 0  179 399 
mi s s i ng 

0 0 0 0 0 0 0 0 0 0 0 0 6 
data 

1 0 1 0 B 0 0 0 1 3 1 3 ,. ,. 0 0 
,. ,. 

max. pass . � � 
14 11 14 12 12 11 12 10 9 9 B 9 14 B 9 9 7 15 7 7 7 B 7 B 7 .... .... 

total 
.... .... 

area M M M M M M S M S S S S S 0 .... M S M S S S S S S M M M '" ... 

v i l lage 

scores 
- 2 7  - 2 6  - 2 5  - 2 5  - 24 -2 3  - 2 2  -20 - IB -17 -16 -15 - 15 - 15 - 14 - 14 - 1 3  - 1 3  - 1 3  - 1 2  - 1 1  - 1 1  -9 -B -7 
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3 . 4  Congruous profi l es of  categori es and vi l l ages  jo i nt ly  tab u l ated 

In Table 6 the rows show the category profiles and the columns the vil lage 
profi les . The actual occurrence of a category in a particular village can be 
determined on the bas is of the data matrix.  In the first three columns at the 
right side of the table the number of occurrences in Mauk , in Sepatan , and in the 
total Mauk-Sepatan area is indicated for each category . The fourth co1uITn , 
labe lled "elsewhe re " ,  indicates the number of occurrences in vil lages outside the 
Mauk-Sepatan are a .  The fi fth column ( " sum total" ) gives the total frequency of 
the cate gory , and the final column i ts score on the second dimens ion . 

I f  we read the columns labelled " subtotal " and "elsewhere " from the top to 
the bottom, we see that up to category 45 . 2  the number of occurrences in the Mauk­
Sepatan area always exceeds (and nearly always very cons iderably exceeds ) the 
number of occurrences e lsewhe re . From cate gory 4 3 . 10 on we see the reverse 
deve lop . Th is gives proof that the categories which score between - 2 5  and - 12 on 
the second dimension are particularly typi cal for the Mauk-Sepatan area . We also 
checked the distribution of the occurrences " e lsewhere " ,  and we found no notice­
able patterning.  The categories whi ch also occur outs ide Mauk and Sepatan are in 
the outside area scattered over approximately 150 village s ,  of which only 30 
vi llages have 2 occurrences ,  whereas villages with 3 occurrences or more have not 
been found . The nine categories which have lower scores on the second dimension 
and there fore have not been included in Table 6 ,  all do occur in the Mauk-Sepatan 
area , only with lower relative frequency . 

At this point we can conclude that in this example the profile of the vil lage 
score s is indeed closely associated with the profile of the category scores . We 
have found that the pro file of a category predicts i ts occurrence in particular 
villages . In cases where the scores are less marked , the predictabil ity is 
accordingly lowe r .  We have been able to identify a Mauk-Sepatan ( sub ) dia1ect and 
its area on the basis of a simul taneous analysis of the vi llage score s and the 
category scores . The use of geographical plots of the score s has greatly 
facil itated the dis covery , but the same re sult could have been attained without 
any consulting of the maps . 

3 . 5  A further s ubdi vi s i on o f  the Mauk -Sepatan di a l ect area 

At the bottom of Table 6 the total occurrences per village are indicated in 
the row "total " .  The row "missing data " shows the number of miss ing data per 
village (which is relatively low in these two areas ) . The next row indicates the 
maximally possible total per village , which occurs if all the missing data in the 
column for a particular vil lage repre sent one of the categories under study . 
The row labelled " area" re fers to whether the village be longs to the Mauk or to 
the Sepatan subdi stri ct (M or S ,  repective1y) . In the final row the vil lage 
score s are given.  

From the se figures we see that generally the village scores on the second 
dimension in Sepatan are lower than those in Mauk . The average vi llage score for 
Sepatan is - 14 . 6 ,  and for Mauk - 18 . 5 .  In Sepatan also the average number of 
categories ( as included in Table 6) per village is lower : for Sepatan it is 8 . 2  
( or 9 . 4 ,  i f  all missing data are included) , and for Mauk it is 9 . 5  ( or 10 . 2 ) . 
Out of the 22 categories only one ( 40 . 12 )  does not occur in Mauk , whe reas six 
categories do not occur in Sepatan ( 4 1 . 3 ;  18 . 2 ;  17 . 9 ;  3 . 3 ;  14 . 6 ;  2 7 . 5 ) . I f  we 
divide the categories into two groups , those scoring between -25 and -7 , and those 
scoring -6 or - 5 ,  we find that the six categories which exclusively occur in Mauk , 
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a l l  belong t o  the higher-scoring group , whereas the one that exclusively occurs 
in Sepatan belongs to the lower-scoring group . Thus , if we compare Mauk with 
Sepatan , it is Mauk which is parti cularly typi fied by the highest scoring group 
of categories . 

From Map 4 ( p . 280 ) as we ll as from the list of village scores it can be seen 
that the re is reason to study the contrast between Mauk and Sepatan in further 
detai l .  Not only on the second dimension is there a noticeable di fference between 
the scores , but also on the fourth and the fifth .  We therefore list all the 
village score pro files in Table 7 ,  separately for Mauk and Sepatan . For drawing 
Map 4 the value of 5 was chosen arbitrarily for all the dimensions . From Table 7 
it i s  apparent that for the fi fth dimension th is value does very we l l ,  whereas for 
the fourth dimension a threshold value of 3 is the most suitable one . With regard 
to the categories , we also retain the value 5 for the fi fth dimension . For the 
fourth dimension we he sitate between 3 and 4 .  I f  3 is chosen , the fol lowing 
categories are to be included : HALS 4 1 . 3 ;  18 . 2 ;  13 . 2 ;  6 . 9 ;  17 . 9 ;  3 . 3  ( see Table 5 ) . 
The vi llages to be included are : vi llages 449 , 448 , 450 , 457 , 452 , 456 , 4 5 1 ,  and 
455 . Again we set up a combined table for these villages and categories (Table 8 ) . 

The table shows that the vil lages which it includes form the typical area of 
a subvariety ( in terms of the variable set HALS 1-50 ) of which the most typical 
representatives are the lexical variants a pa man i ng ,  w i j i ,  anya r ,  ( pe ) pedut , 
kepagu t ,  and a t i s .  Geographical mapping of this result yields a spatial coherent 
area of contiguous villages in the western part of Mauk ( see Map 5 ,  p . 2 8 1 ) . The re 
could be some hesitation about inc luding category 6 . 9  in the group of most typical 
categories , s ince i t  occurs 7 times in Sepatan and one of the 4 occurrences in 
Mauk is in village 460 , which does not belong to the typical group of western 
Mauk . On the other hand this group is particularly typified by the highest score s 
on the second dimension , and ( p e ) pedut scores very high indeed ( - 19 ) . Thus I 
would not e liminate ( pe ) pedut  from the subvariety in question . I t  is a Javanese 
word , which was found by Nothofer along the borderline between West Java and 
Central Java , and also in the Sumedang area ( e tc . ) ,  not however in Banten ( see 
Nothofer 1980 , vol . 2 ,  map 16) . This is an example o f  how the final decis ion 
about the grouping of the lingui stic features or vi llage s ultimately lies with 
the re searcher and not with some automatic device beyond his control .  I f  we 
exclude HALS 6 . 9  from the group , the limit value for the fourth dimension becomes 
4 instead of 3 .  

3 . 6  A compari son wi th the tradi ti onal method 

Now one might be a bit s ceptical and ask whether the same result could not 
have been reached by the simple use of traditional word maps . This would involve 
the use of 50 maps , each with information on 470 points . In fact , for this 
experimental set , compute r-plotted geographical maps for all the 50 variables 
have been made . Careful studying of these maps does indeed reveal that the Mauk­
Sepatan area is a particularly patterned area , and one certainly would succeed in 
finding most of the typ ical features of the subdialect . But whe reas the calculated 
grouping points to very clearly defined borderlines of the area and a very 
precisely and obj ectively definable me�bership of the categories of particular 
groups , the traditional me thod would leave us with many unanswered questions . 

In the Mauk-Sepatan area more than 125 o f  the HALS categories occur . The re 
would be no obj ective criterion for se lecting the 22 most typical categories as 
shown in Table 6 .  This i s  easily understood i f  one realises that even o f  these 
se lected features so many also occur outs ide the Mauk-Sepatan area ( 19 out of 2 2 ) ,  
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whe re as none covers all the 25 vil lages , and as many as 16 cover less or much 
less than hal f o f  the total number o f  villages in the area ( see Table 6 ) . The 
strict borde rl ine found by HOMALS between Sepatan and Teluk Naga appears , as a 
rather fuzzy transition , only on 10 of the 50 maps . On the bas is of simple 
counting of occurrences of individual fe ature s , as is done with the traditional 
method , one might attach more wei ght to a category such as HALS 26 . 3  (ge rah ) , 
which occurs on 22 villages in the area and only once "elsewhere " ,  than to apa 
man i ng ( HALS 4 1 . 3 )  with 5 occurrences only in Mauk . From Table 6 we learn that 
it is apa man i ng whi ch contributes most ,  both to the general pattern and to the 

Tabl e 7 :  V i  1 1  age scores i n  Mauk and Sepatan 

vi 1 1 .  Mauk v i  1 1 .  Sepa tan  
4 4 8  - 0  -26 -0 - 7  - 1 1  435 -1 -12 -1 -4 -0 
449 -0 -27  - 2  - 7  -8 4 36 - 3  - 1 1  - 2  - 2  - 0  
450 -1 -25 -2 -5 -8 4 3 7  - 1  - 14 - 2  - 3  +0 
4 5 1  - 2  - 2 0  - 2  - 3  - 5  4 3 8  - 1  -17 - 2  - 3  - 1  
4 5 2  - 3  -24 -3 - 6  - 7  4 39 - 1  - 1 3  - 2  - 1  -0 
453 +20 -0 -0 + 1  +2* 440 - 2  - 15 -2 -2 +0 
454 - 2  - 1 4  - 1  - 2  + 1  441 +9 -13  - 1  +0 -5* 
455 +0 -15 +1 -5 - 7  4 4 2  - 3  - 2 2  -2 -4 - 3  
456 -3 - 2 3  - 1  - 3  - 6  44 3 +9 -15 -0 -0 - 7* 
4 5 7  - 3  -25  -1  - 7  - 7  444 -3 - 1 1  - 2  - 1  + 0  
4 5 8  + 1  - 7  - 3  - 1  +3 445 -3 - 16 - 1  -2 +0 
459 - 1  -8 -0 -1 +2 446 - 3  -13 - 1  - 2  - 1  
460 -0 -9 - 3  +0 +0 447 -4 - 18 -2 -3 -1 

*Villages 44 1 ,  443 and 453 have 2 2 ,  2 0  and 49 mis s ing items o f  
data respective ly . This causes the high positive scores on 
the first dimension . 

Tabl e 8 :  Vi l l ages and categori es  of the 
' Western Ma uk ' s ubvari ety 

v i  1 1 .  449 448 450 4 5 7  4 5 2  456 45 1 455 tota l 
catego r i  e s  tota l f req . 

4 1 .  3 + + + + + 5 5 
18 . 2  + + + + + + 6 7 
13 . 2  + + + + + + + 7 10 

6 . 9  + + + 3 11 
17 . 9  + + + + 4 5 

3 . 3  + + + 3 4 

total 4 5 5 3 4 3 2 2 
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distinction between the western Mauk variety and the rest of the Mauk-Sepatan 
area . We cannot obj ectively determine such di fferences , i . e .  measure them , 
without the calculating of the astronomi cal number of as sociations which the 
computer program is able to do . In order to emphasise this we have chosen the 
Mauk-Sepatan area for this first e xample , since it is one of the most easily 
identifiable subareas of the total Jakarta Malay area . 

3 . 7 Three further exampl es  o f  the rough i denti fi cati on  procedure 

Let us now , very concisely ,  and primarily referring to the information 
contained in Tables 9- 14 , demonstrate how along the same lines what we shall call 
the ' Ciputat ' dialect , the ' Gunung Sindur ' dialect , and the ' Cengkareng + Grogol 
Petamburan + Tanah Abang + Kebayoran Baru ' dialect can be identified . 

Again with the help of Map 4 and on the basis of the - + + - - list of 
village scores , we se lect the profile pattern - + + - -,  with values on the 
fourth dimension between - 1 1  and -6 for the vil lage scores , and between -8 and 
-4 for the cate gory scores . Tables 9 and 10 contain all the information needed 
to identify the ' Ciputat ' dialect and to draw its borderline s in Map 5 (p . 2 8 l) . 
The column labelled " catt . " in Table 10 indicates for each village the number of 
occurrences of one or more of the categories included in Table 9 .  ( In the same 
way the column " catt . "  in Tables 12 and 13 refer to the categories included in 
Tables 11 and - 13 , respectively ) . 

For the Gunung Sindur dialect the profile pattern is 
threshold values are very high : +28 and +25 on the fourth 
vi llage scores , and for the category scores +25 and + 10 . 
Map 5 show the grouping . 

- - + + - ;  the 
dimension for the 
Tables 11 and 12 , and 

Finally , Tables 12 and 1 3 , and Map 5 again , indicate how the remarkable 
dialect zone which includes Cengkareng , parts of Grogol Petamburan and Tanah 
Abang ,  and practi cally the whole of Kebayoran Baru , are identi fied . The typical 
pattern is here - + - - - ,  with vil lage scores between -15 and - 7  on the fifth 
dimension , and category scores between - 10 and -5 . 

Rather than mUltiplying this kind of example , we conclude this section by 
re ferring to Table 15 , in which for one or two particular representative villages 
of each of the five dialects which we have identified in this way , the full list 
of variants is given which score on the vi llage in question . The table gives also 
the typical score profile of the villages , but only dichotomous ly , i . e .  pos itive 
or negative scores for each dimension , without threshold value s . A plus sign 
after a variant indicates that the category ' s  score pro file , dichotomous ly , 
corresponds with the village score pro file . 

3 . 8  The use o f  advanced c l usteri n g  techn i q ues 

What has been demonstrated in the above sections is in fact the application 
of a rough clustering technique on the score profiles . It seems possible to 
identify in this way the most well-marked and homogeneous score patterns , but 
much more refined methods are needed to de tect the lesser marked patterns and 
their distribution . The use of rounded figures instead of the calculated real 
figures of the HOMALS output means the loss of much valuable information . 
There fore I have been using several computer programs for the clustering of the 
profiles . One we ll-known problem with these techniques is that usually several 
solutions are offered which are ,  mathematically , equally acceptable , whereas 



264 C . D .  GRIJNS 

Tabl e  9 :  The ' C i puta t '  d i a l ect 

Category score profile : - + + - - ;  values for fourth dimens ion 
between -8 and -4 . The HOMALS variable and category number , the 
total frequency of the category ,  i ts form , its meaning , its score 
profile , and the possible source language ( s )  are lis ted : 

cat .  freq . form , mean i ng s core profi 1 e  

- 1  +2 +3 - 5  -3 

+0 +1 +6 -4 -0 

-0 +2 +4 -7 - 1  

+ 0  + 2  +1 -5 - 0  

-0 +1 + 7  -5 - 1  

sou rce 1 9 . ?  

9 . 3  27x be l ag u  be ran i bullying Jav . 

10 . 2  

13 . 4  

2 8 . 3 

2 8 . 4  

3 1 . 2  

39 . 7  

40 . 2  

4 1 . 6  

43 . 6  

50 . 5  

45X 

6X 

13 X 

42X 

l anang man 

cakep new (shirt) 

sape t , sepe t wing 

sew i w i ,  s i w i  wing 

Jav . , Sd.  

? 

? 

Jav . 

2 2 X 

30x 

gawean work +1 + 1  +4 -4 -4 Jav . 

udah ten t u  undoub tedly - 1  +1 +3 -4 -0 cf . Mal . , Jav . , Sd.  

5X ora ada d i k i t there 's not -0 +2 +6 -9 -0 
a bit left 

o ra : Jav . 

9X 

46X 

17x 

l eb i h - l eb i h  the more so as -0 + 1  +4 -5 -2 

( ge ) g i tok (nape of) neck -0 +2 +3 -4 - 1  
( k ) a ( n ) t i l - (k ) a ( n l t i l ( an ) - 1  +2 +7 -8 -2 
uvula 

cf . Mal . , Jav . , Sd.  

Jav. 

cf. Jav . 

Tab l e  10 : The ' Ci puta t '  di a l ect area 

Village score profile : - + + - - :  values for fourth dimension 
between - 11 and -6 ; number of categories as included in Table 9 .  

vi 1 1 . s core profi l e catt . 

2 3  - 2  +5 + 1 1  - 10 - 5  4 
2 4  - 2  + 4  + 1 2  - 1 1  -4 5 
25 +0 +3 +8 -6 - 3  5 
26 - 2  +4 +11 - 10 -4 5 
2 7  - 2  +4 + 1 1  - 10 -4 3 
28 - 1  +2 +6 -6 -3 5 

408 +0 +3 +7 -9 - 1  5 
409 -2 +3 +7 - 1 1  -2 6 
415  - 1  +2 +6 - 7  - 1  3 
4 16 -2 +2 +6 - 10 - 1  6 
4 1 7  -0 +3 +11 -6 -3 5 
4 18 -0 +3 +10 -6 - 1  4 
420 - 1  + 3  + 7  - 10 - 2  5 

vi 1 1 .  s core profi l e ca tt . 

422 -0 +1 +7 -6 -0 3 
4 2 3  -0 +3 +11 -6 -4 3 
424 -0 +4 + 10 -6 -4 3 
425 +0 +0 +6 -6 -0 4 
426 +0 +3 +7 -7 - 3  3 
427 -0 +2 +9 - 10 -4 5 
428 -2 +5 +5 -7 -5 4 
429 - 1  +2 +10 - 1 1  - 5  6 
4 30 -2 +3 +6 -6 - 5  5 
4 3 1  - 2  +2 +8 - 10 -5 6 
432 - 1  + 1  +8 -8 -4 5 
4 3 3  -1 +2 +9 -9 - 4  6 



cat .  

6 . 10 

3 1 . 4  

35 . 1  

39 . 1 0  

44 . 3  

45 . 5  

4 7 . 1  

47 . 3  
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Tab l e  1 1 :  The ' Gunung  Si ndur ' di a l ect 

Category score profile : - - + + - ,  values for fourth dimension 
between +25 and + 10 . The HOMALS variable and category number ,  
the total frequency o f  the category , its form , i ts meaning , i ts 
score profile , and the pos sible source language ( s )  are listed : 

freq . form , meani ng score pro fi le source 1 9 . ?  

9 X  mega mist -6 -2 +13  + 2 3  -6 (Jav . , S d .  : 
c loud) 

llx kejaan work - 1  - 0  + 4  + 2 0  - 2  ? 

lOx a l ukan {rather than . . .  } i t  - 2  -0 +8 + 10 -2 Sd . , Jav . 

8x 

8X 

8X 

13x 

4x 

would be better to . . .  

o ra/kaga wu rungan undoubtedly -6 -2 +13 +25 -6 

gegus i molar {tooth} -6 -2 +13  +25 -6 

( me ) muncangan ank le -5 -3 +13  +24 -5 

pe l angkakan groin - 3  - 1  +6 +ll +0 

pengpe l angan groin -5 -2 +9 + 2 1  -4 

Tabl e  12 : The ' Gunung S indur '  di a l ect area 

Village score profile : - - + + , values for fourth 
dimension between +28 and +25 , number of categories 
as included in Table 1 1 .  

Jav . 

? 

Sd . 

Sd . 

Sd . 

vi 1 1  . score profi 1 e catt . vi 1 1  . score profi l e catt.  

2 -6 -2 +15 +26 -6 6 ( 6  -4 - 1  +8 + 13 -4 3 )  

3 - 7  - 2  +15 +25 -6 6 7 -6 - 3  + 1 3  + 2 5  -7 5 
4 -6 -2 +15 +25 - 5  6 8 -7 -2 +12  +27 -7 4 
5 - 7  - 2  +14 +28 -6 7 9 -6 -2 +13  +28 -6 6 
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Tabl e 1 3 :  The ' Cengkareng-GrPetamb uran -TnAbang-Kebayoran Ba ru ' d i a l ect 

cat . 

4 . 6  

14 . 7  

17 . 7  

36 . 4  

38 . 2  

40 . 6  

44 . 4  

Tab l e 

Category s core profile : - + - - - ;  values for fi fth dimension 
between - 10 and -5 . The HOMALS variable and category number ,  
the total frequency o f  the category , its form , its meaning , its 
score profile , and the pos sible source l anguage ( s )  are listed : 

freq . form , meani ng  score profi l e  scource 1 9 . ?  

19X geb l eg ( geb l ek ) / to l o l  s tupid -5 +4 -7 -0 -10 Jav . 

24X 

29X 

6X 

13 X 

2 2 X  

14X 

14 : The 

Village 
between 

vi 1 1  . 

2 5 4  
2 5 5  
256 
257  
2 5 8  
2 5 9  
2 6 2  
263 
264 
265 
266 
1 2 1  
122 
124 

pe rs i s ,  pe rc i s  correct (answer) -5 +4 - 7  -0 -9 Jav . , Sd . , 
Dutch 

b a re t , b a red scratched (by a -3 +3 -7 -0 -7 Sd . , Balin . 
thom) 

demen i n ,  demi n i n  let (him) be; -4 +4 -3 -2 -7 Jav . ?  
that ' l l  do 

kaga baka l (he is)  not -3 +3 - 7  -0 -6 Jav . ?  
prepared to (go) 

kaga ada ba rang sed i k i t - 3  +3 -6 -0 -5 ( b a rang : )  
there 's not a bit left Jav . ? 

pangga l , (g i g i )  pan gka l - 4  +4 -7 -0 -7 Balin . 
molar (tooth) 

' Cengkareng-GrPetamb uran -TnAbang-Kebayoran Baru ' di a l ect 

score profile : - + - , values for fi fth dimension 
- 15 and - 7 ;  number o f  categories a s  included i n  Table 1 3 .  

score profi l e  catt . vi 1 1  . score profi l e catt . 

-5 +4 -7 +0 - 14 2 190 -7 +5 -10 -0 - 1 3  4 
-4 +4 -7 -0 - 10 2 19 1 -6 +5 -9 +0 -12 4 
-5 +4 -7 +0 -12 3 192 -4 +5 - 7  - 0  -7 2 
- 5  + 4  - 6  +0 - 1 1  2 193 -5 +4 -9 +0 -7 2 
-5 +5 -8 +0 -13  6 194 -4 +4 -8 +0 -8 2 
-5 +4 -8 +0 - 1 3  3 195 -5 +4 -7 -0 -8 3 
-6 +5 - 10 +0 - 15 6 196 -6 +5 -8 - 1  - 1 1  4 
-6 +4 -9 +0 - 1 1  3 197 -5 +5 - 8  - 0  - 1 2  4 
-6 +6 -9 +0 - 1 3  6 198 -4 +4 -6 -0 -9 1 
-6 +4 -9 +0 -10 4 199 -5 +4 =6 -1 - 7  2 
-6 +5 -9 -0 - 13 5 
-6 +5 - 10 +0 - 14 4 
-6 +5 -9 -0 - 1 4  4 
-6 +5 -9 -0 -12 4 

area 
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dif fe rent programs give often largely overlapping solutions . Clustering also 
takes relatively much computer time , and the larger data sets could not directly 
be handled by the smaller computers on which some of the experiments were done . 

Rather than going into these yet unsolved problems , I would like to 
demonstrate that i f  it is possible to find a satis factory solution , i . e .  to 
identi fy clusters which are found to be constant through dif ferent experiments 
and from di f ferent initial positions , the clustering approach yields very good 
final results . I t  should be realised that a satis factory solution does imply the 
(mathematically interpretable)  existence of fuzziness within s ets , which may lead 
to the calculation of a varying degree of membership of subsets (clusters ) ,  and 
thus also to the insight that borderlines between groups are often fuzzy . It is 
obvious that the mathemati cal studies which are going on in this field are highly 
re levant for any research which aims at the analysis of empirical data ( see 
Backer 19 78a , 19 78b ) . 

The only detailed clustering operation on whi ch I can report here concerns 
a set of 126 category s core profiles over five dimensions . The 19 variables 
refer to fishing tools . At the end of the clustering procedure eight c lusters 
were identifie d .  Their standardi sed distribution over the vil lages was calculated 
( the standardi sing at the same time solves the problem of mapping the mis sing 
data ) , and the result was geographically plotted . With some modi fications for 
technical reasons , which do not affect the value of the map as an example , Map 6 
(p . 282)  shows the geographi cal distribution of the eight clusters . At the end of 
this procedure we listed for eve ry cluster the distribution of i ts individual 
members over the villages , and we tried to find an impli cational patterning , in 
view of Bailey ' s  theory mentioned in Section 1 .  So far we cannot report any 
positive result . We should , however , keep in mind that this set of variables has 
a very high number of missing data , up to an average of 45 per cent , which is due 
to the technical character of the variable set , and to some degree to ambiguity 
caused by the mediocrity of the pi ctures used in the questionnaire . 

This detailed analysis o f  a limited set of particularly weak dat a ,  which i s  
very incompletely dealt with here , seems t o  j ustify the conclusion that careful 
clustering of the HOMALS category scores is a valid and e f fi cient way of grouping 
the linguistic features according to their distribution over the villages . The 
approach via the category scores i s  more precise than i f  the village s cores are 
clustere d ,  because the mis sing data are integrated in the village score s , whe reas 
for the clustering procedure they can be eliminated from the list of category 
scores , being a category of thei r  own . 

3 . 9  Di mens i ona l i ty and the i nterpretati on o f  the i nd i v i d�al di mensi ons 

Another pos sibility , which I have not explored so far , would be to increase 
the number of dimensions on which the HOMALS analysis is carried out . With the 
HOMALS technique it is left to the user of the program to choose the dimension­
ality , and in our case the number o f  five dimensions was quite arbitrarily chosen . 
HOMALS has proved to be an extremely precise technique and it is particularly 
devised to maximise the coherence within groups . I cannot yet e stimate which 
technical problems would arise if one should deal with an output showing the 
s cores for ,  s ay ,  ten dimensions ( and how the output presentation would be 
organised) , but further research in this direction seems needed . 

S ince we have not looked so far at the individual dimens ions , let us return 
to the data set of HOMALS 1-50 and discuss each of the dimensions brie fly . Map 4 
reveals that every dimension marks at least one contiguous dialect area : the first 



Tab l e  15  
Some sample villages . The labels refer to the ' dialect ' ,  the vi l lage number and the dichotomous 
score profile . I tems marked by + have the same di chotomous score profile as the vil lage . 

Var i abl es 

1 .  big 

2 .  c loud 

3 .  cold 

4. s tupid 

5. fat, grease 

6 .  ms t, fog 

7 .  who 

8 .  not worn out ( tyre) 

9 .  b u l lying 

10 . man 

11 .  ful l  moon 

12 . narrow 

1 3 .  new (shirt) 

14 . right (answer) 

15 . rotten 

16 . round 

17 . scratched 

18 . (spinach) -seed 

19 . dul l  

2 0 .  smal l 

2 1 .  s traigh t 

2 2 .  the re (far off) 

2 3 .  there (near by) 

2 4 .  they 

' C i puta t '  ' Cengk . -GrPetamb u ra n - TAb a n g - Keb . Baru ' ' Gg . Si nd u r ' 

4 1 7  - + + 429 - + + - -

asep  

d i ng i n  

ge b l eg 

gaj i h  

ampak2 

s i apah 

bagus 

awan 

adem 

to l o l  

gaj i h  

ampak2 

u t u h  

be l agu be ran i +  be l a g u  be ran i +  

262 - + - - -

besa r 

d i ng i n  

t o l o l /bebe l 

m i  nyak+ 

ampak2 

sapah 

bagus  

l anang  l e l ak i  

bu l an 1 4 -nya 

seseg 

ba r u  

j i t u  

b u s uk 

b u l a t  

kebared 

b i j i 

ked u l  

kec i t 

l empe n g  

d i  sono+ 

d i  sono 

me reka 

b u l an t e ra n g  

seseg 

b a r u  

bener  

l odoh / b usuk+ 

b unde r/b u l  a t  

b i j i 
pudu l 

kec i 1 

l empe n g  

sono+ 

sono 

bu l an te rang 

semp i t  

b a r u  

pe rc i s + 

b u s uk 

bunder/b u l e t  

b a  red+ 

b i j i ' 

pud u l +  

kec i 1 

l e mpeng 

d i sonoh 

d i  s i  t u h  

d i ah+ 

190 - + - - -
gede 

awan 

d i n g i n  

geb l ek 

m i nyak+ 

asep  

5 i a pe 

bagus  

l age 

l e l ak i  

b u l an te rang 

semp i t  

b a r u  

pe rs i s+ 

b us uk 

b u l e t / b unde r 

b a re d +  

b i j i 

pud u l +  

kec i  1 

l empe n g  

d i  sonoh 

d i s i t uh 

5 - - + + -
gede 

mega+ 

d i ng i n  

bodoh 

9<Jj i h  

mega+ 

s i apa 

bag us 

be l aga  

l e l ak i  

tangga l 1 4  

semp i t  

b a r u  

j e t u / cocok+ 

b u s uk 

b u l e t  

ke b a re t  

b i j i  

m i n t u l +  

ke c i  1 

l empeng 

di  sonoh 

d i s i t uh 

d i a  



25 . hot (water) panas panas 

2 6 .  having fever panas panas 

2 7 .  wide ( road) l eb a r  l e ba r 

28 . wing sew i w i +  s i w i +  

29 . yard l a t a r +  

30 . wom::m wadon wadon 

3 l .  work pega,.ean+ gawean 

32 . a U  o f  you e l uh semuanya l u  

3 3 .  how ou �d . . .  abong ( i )  l okan+ 

34 . on�y because abong2+ abon g2+ 

35 . i t  wou�d be be tter to . . .  mend i n gan anggu ran 

36 . �et (him) be bagen i n  bagen i n  

37 .  h i s  mother 

38.  is not prepared to bade r o r a  baka l an +  

39 . undoubtedly ora k udu+ 

40 . there 's not a bit left ora p i san+ 

4 l .  s o  m u  h the more l eb i h2 

42 . �et a lone . . .  bo ro2 

4 3 .  neck tengkok 9 i tok+ 

4 4 .  molm' baham baham 

4 5 .  ankle ma t a  kak i ma t a  k a k i  

4 6 .  joint uge 1 2  pe r ge l angan 

4 7 .  groin s e l angkangan p i kang 

48.  glands in the groins seke l an seke l an 

49 . middle inger j a r  i tengah j a r i  tengah 

5 0 .  uvula kan t i  1 2 + a n t i 1 2 an +  

pan a s  panas 

panas panas 

l eba r l eb a r 

sayap sayap 

l a t a r  l a t a r  

pe rempuan perempuan 

k e r  j aa n  ke r j aan 

l uh semuanya l u  semuenye 

masa i ya . . .  ape i ye . . .  + 

a bo n g2 abong2 

mend i ngan+ men d i n gan+ 

demi n i n  . . .  a j e  

nya ' nyah+ nyaknye ' +  

kaga ' b a ka l +  kage baka l +  

me s t i +  ude p a s t  i 
kaga b a r a n g  d i k i t  a b i s  ben e r  

a pa l ag i +  apa l ag i +  

bo ro2+ a pe l ag i +  

t en gkok+ t engkok+ 

baham pangga l +  

ma ta k a k i  ma t a  kak i 

uge 1 2 an uge 1 2  

p i kangan+ p i kangan+ 

ke l an j e ran+ k l anj e ra n +  

j e  r i j i tengah+ j e r i j i tengah+ 

l ak2an l ak2an  

panas  

panas  

l eb a r  

sayap 

peka rangan 

wadon 

k e j a a n +  

l uh s emuahnya 

i l ok a n /a bong 

abong2 

mend i ngan/anggu ran+ 

. . .  bae 

i b unya 

mea l 

kaga 

kaga 

komo 

b o ro 

w u r ungan+ 

p i  s a n  

l ag i +  

l ampa r+ 

t en gkok 

gegus i +  

muncangan+ 

pege l angan 

pe l angkakan 

seke l an 

j a r  i tengah 

e l ak2an 

� '"3 � :<: tJ) 
0 ":I 
CJ 
§l 
� '-i 
§E 
� 
� � 
)2 
� 
s;: '<: 

IV 0\ \0 
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The highest 

Tab l e  16 

scoring categories on the 
( For meanings , see Table 

Va r . /Cat . Pos i ti ve scores 

44 . 3  ( ge ) gus i +25 
39 . 10 o ra/kaga w u r un gan +25 
45 . 4  ( me ) muncangan +24 

6 . 10 mega +23 
4 7 . 3 pengpe l an gan +2 1 
47 . 1  pe l an gkakan +11 
31 . 4  kej aan +10 
3 5 . 1 a 1 ukan + 10 
19 . 3  m i  n t u l  +8 
14 . 4  j i tu/j e t u  +7 
40 . 8  kaga p i s an +7 
42 . 10 b n ro l ampa r +7 
29 . 5  pe ( !pa ) ka rangan +6 
4 2 . 4  bo ro ampa r ( c f .  42 . 10 )  +5 
3 8 . 10 moa l +4 

Va r . /Cat .  Negati ve scores 

38 . 3  ora bahannya - 10 
40 . 2  ora ada d i k i t -9 
3 3 . 5  l okan -8 
5 0 . 5  ( k ) an t i  l 2an , etc . - 8  
1 3 . 4  cakep - 7  
18. 2 w i  j i -6 
4 1 . 3 apa man i ng -6 

3 . 3  a t i s  - 5  
9 . 3  be l agu beran i - 5  

2 8 . 3  sapet -5 
2 8 . 4  s ew i w i , 5 i w i  - 5  
4 1 . 6  l eb i h  -5 

9 . 6  pura , p u ra2 -4 
1 3 . 2 anya r -4 
3 1 . 2  

, 
-4 gawean 

39 . 7  udah ten t u  - 4  
4 3 . 6  g i tok -4 

fourth dimension . 
15 . ) 

source 1 g .  ? 

? 
Jav . , Sd . 
Sd . 
Sd. , Jav . 
Sd.  
Sd.  
? 
Jav . , Sd . 
Sd.  
Sd . 
Jav . , Sd . 
S d .  
Jav . , Sd . 
Sd . 
Sd.  

source 1 g .  ? 

Jav . ( o r a )  
Jav . (ora ) 
c f .  Jav . i 1 0k ( an )  
Jav . , ? 
? 
Jav . , Sd . 
Jav . 
Jav . 
c f .  Jav . 

, i agu  gawe 
? 
Jav . 
Jav . , Mal . , Sd . 
Jav . ?  Mal . ?  
Jav . , Sd.  
Jav . 
c f .  Jav . , Sd . ?  Mal . 
Jav . 
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dimension (positive )  marks Pasar Rebo ; the second dimension (negative ) marks 
Mauk and Sepatan ; the third dimension ( negative ) marks the are a of DKI Jakarta ; 
the fourth dimension (pos i tive ) marks Gunung Sindur , and finally , the fi fth 
(positive ) marks the eastern part of Jakarta proper .  This list is not complete , 

but suffices for forming some idea of what we may expect , and particularly what 
we may not expect when trying to interpret a particular dimension . From the 
simple inspection of the content of some typical village s , as lis ted in Table 15 , 
we learn that all these villages have a very mixed vocabulary . Now if each 
dimension is at least associated with an area with much mixture of Javanese , 
Sundanese , Malay , Balinese and other e lements , i t  is improbable that any of our 
five dimens ions will show a clear-cut dichotomy between , say , Javanese and 
Sundanese e lements , Banten Javanese and Central-Java Javanese , Malay and non­
Malay e lements , etc . Moreover , the dimensions with HOMALS are not se lected 
according to some underlying principle chosen by the researche r .  

On the other hand , some areas are clearly more in fluenced by Javanese , for 
example , than others , and this fact could be re flected by the dimension on which 
these areas have particularly marked scores . This indeed is what we find i f  we 
contrast the highest scoring categories on the fourth dimens ion on the positive 
side with those on the negative side . Tab le 16 shows clearly more Sundanese 
elements on the posi tive side , and more Javanese e lements on the negative side , 
and this pattern continues even i f  we come to the very low s core s .  On the basis 
of this general , though not absolute pattern , we can predi ct that such a 
Javanese-looking form as o ra/kaga wu rungan , meaning undoub tedly , has reached 
Jakarta Malay as a borrowing from Sundanese . The form wurung  (=bu rung)  does 
indeed occur in Sundane se (as a borrowing from Javane se ) with the meaning i t  
didn ' t  work out . A parallel case i s  ba red /ba ret  ( HALS 17 . 7 ) which has the 
scores - 3  +3 - 7  -0 - 7 .  Wi th the meaning scratched (by a thorn) it occurs both 
in Sundanese and in Bal inese . The high negative score on the third dimens ion 
shows that it is a typical word from the urban area ( it occurs indeed e xclusively 
in Jakarta ) , and the zero score on the fourth dimension predicts that it has 
nothing to do wi th the contrast Sundanese -Javane se . Therefore we may assume that 
the source language is Balinese . 

A more puzzling case is HALS 38 . 11 ,  bade r (he is ) not prepared to (go) . 
This variant has the scores +6 +1 +2 +0 -6 . The h igh positive score on the first 
dimension , combined with the high negative score on the fi fth dimens ion , 
immediately points to the Pasar Rebo region ( c f . Map 4 ) . We are not surprised to 
find bade r ,  which has a total occurrence of 2 3 ,  as o ften as 16 times in Pasar 
Rebo . Now Pasar Rebo , in accordance with the contrast on the third dimension 
( see Map 3 ) , be longs to the urban area , although some of its villages , seven in 
all , s core +0 . The low positive score of bade r on the third dimension shows that 
it is somewhat more associated with ' rural ' features than with ' urban ' . The other 
7 occurrences are indeed in villages which have an average score of +8 on the 
third dimension (villages 31 , 417 , 42 3 ,  42 4 ,  465 , 467 , 469 in Sawangan , Serpong , 
Ciputat and Ciledug) . Within the area of Pasar Rebo bade r occurs in 6 of the 7 
villages which score +0 . ( The seventh village has no data for this variable . )  
( See Map 3 . ) Since we know , (both from a further analys is of the third dimension 
and from a simple geographi cal plotting of the frequency of occurrences of a 
number of Baline se features )  that , gene rally speaking , the Balinese element in 
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Jakarta Malay has spread from the urban to the rural area , the pos itive s core of 
bade r on the third dimension does not make Balinese the most probable source 
language for bade r .  We have not been able indeed to find a parallel in Balinese . 
On the other hand , bade r could be easily explained as a borrowing from Sundanese . 
In Sundanese bade u r  means unmanageab le, disobedient . Javanese and Old Javanese 
do not seem to have any direct paralle ls . What is puzzli ng , however , is that in 
the case of a strong association ,.,i th Sundane se we would expe ct a rather high 
posi tive score on the fourth dinlension instead of the complete ly neutral +0 . 
Should we seek then the origin of bade r in Banten rather than in the Sundanese 
are a? 

In the majority of such cases as bade r a straightforward historical 
interpretation on the bas is of individual dimensions is not pos sible in an are a 
whe re so much mixture exists and in which relatively recent migration plays such 
an important part as is the case in the Jakarta Malay are a .  One would constantly 
have to look for additional data from outside the are a .  Moreover , as is generally 
attested in the lite rature ( c f . , e . g . , Kruskal and Wish 19 78 : 30 ) , the di ffi culty 
of inte rpreting the dimensions is inherent in the multidimensional s caling 
techniques . The making of few assumptions makes the interpretation load heavie r 
for the rese archer .  It seems therefore me thodi cally more fruitful to concentrate 
first on the most complete possib le grouping of the linguistic features and the 
vi llage s ,  be fore new information from outside is called i n .  

We conclude this se ction with two more general observations . The first is , 
that extremely high scores on one side whi ch are not counterbalanced by ( rather )  
high score s o n  the other side o f  a particular dimension , indicate that the high 
scoring features are contrasted to all the other feature s ,  so that not much can 
be e xpected from a de tailed analysis of the low scoring s ide . This is the case 
wi th the se cond dimension in the HALS 1-50 se t ,  where the maximum negative 
category score is -25 , and the maximum positive score +4 . Thus the Mauk-Sepatan 
area and dialect are set apart as a typical group over against the total remaining 
area and i ts typi cal features . 

The second observation regards the positive side of the first dimension . 
In this set as we ll as in any other set we have analysed so far , HOMALS groups 
the mis sing data categories on one side o f  the first dimension . This means 
tha t  vi llages with many mis sing data score very high on that side (see Table 7 ) . 
This is a very convenient warning to the user that his data are unre liable from 
a parti cular point of view . It makes the geographical mapping of the vi llage 
scores for the first dimension more compli cated , but since the mis sing data form 
a separate category , the grouping of the categories is not affected . HOMALS also 
may bring out other e rrors in the data . In a set of phonological items , where 
the questions had been administered as a multiple choice , the in formants had of-::.en 
given more than one form. I found very high s cores for a long series of such 
doub le answers , and I expected to find a nice ly patterned transition are a .  What 
I discovered instead was that the vil lages which scored so high exactly coincided 
with those places where one particular fie ldworker had been collecting the data . 
He had been either too insecure or too ins istent , b ut anyhow HOMALS had him tape d .  
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The method a s  described above requires a very orderly arrangement o f  the 
data , it does not e liminate data before their exact position within the total 
con figuration has been determined and evaluated ,  and , generally , the more 
subj ective and intuitive j Udgements come at a late r ,  much better prepared s tage 
as compared with the traditional methods . Above all , a very precise quantifica­
tion leading to the measuring of the differences replaces the more sub j e ctive 
es timates made by the researcher .  No incommensurate external data are cal led 
to one ' s  aid be fore the analysis on the data contained in the matrix is finished .  

The method even may detect inconsistencies , discrepancies and other errors 
or flaws in the data themselve s . The precarious dependency of the researcher on 
probabilistic methods for solving the problem of mis sing data (which are , in 
terms o f  the empiri cal data , entirely unpredictab le )  is overcome , s ince vil lage­
and category-points are only de fined by the non-miss ing entries of the data se t 
( c f .  van Rij ckevorsel and De Leeuw 197 8 : 7 ) . The HOMALS technique is a highly 
ob j ective tool for finding latent structures even in very weak data sets . It is 
sufficiently known ( though not always sufficiently realised) how weak data sets 
are which comprise information with regard to reported or observed linguis tic 
behaviour ( c f .  Moulton 196 8 : 46 1  ff , disputed in Kurath 19 7 2 : 16 ) . Dialect data 
based on the use of questionnaires are especially weak in as far as it i s  
ge nerally impossible t o  determine the position of a given variant with re gard to 
other ,  alternative , variants in the informant ' s  repertoire . 

Quite apart from the subj e ctive elements involved in the proce ss o f  data 
collecting,  however , and also leaving out the final s tage where , as always in the 
case of empirical data , the researcher ' s  own j udgements are decisive ( the two 
poles are far from mutually independent , of course ) ,  I see three phases in the 
proce ssing of the data where subj ectivity is practically unavoidable and should 
be kept at a minimum . Chronologically , the second and third of the se phases are 
the choice of dimensionality and the linking of different data sets ; the first 
phase will be dis cussed last : it regards the reduction of the field data into 
mutual ly e xc lusive and exhaus tive categories . 

Although it is true that the initial choice of the number o f  dimensions on 
which the analysis is carried out is very arbitrary with HOMALS , it is always 
possible to increase the dimensionality as long as the results seem to j ustify 
this .  The re is , however ,  no measure for determining the best dimensionality ; 
only relative importance of each individual dimension can be seen from its stre s s  
value ( stress indicates the ' goodness of fit ' o f  the mode l ) . 

With regard to the third phase , I can only say that I have not yet explored 
practi cally , and that mathematically it is not yet known to what extent HOMALS 
solutions can be mutually compared . ( I n  some other technique s ,  such as factor 
analysi s ,  the rotation of the configurations is applied) . If a regular corre­
spond�nce between the solutions for different sets of variables could be found , 
the variables could be combined in an obj ective way , and the highly sub j e ctive 
way of combining the variables in particular sets (as done by myself)  could be 
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replaced by a structurally determined selection . I am thinking particularly of 
the possibility of se lecting the best variables in order to study the distribution 
of semantic fie lds , or to compare distributions on different leve ls of description 
(phonological , morphological , etc . ) .  

Finally , how can we keep the first problem under control? The reduction of 
the field data into a limited number of categories implies many decis ions with 
regard to the compatibility of variants . One may choose a linguistic criterion , 
such as the strictly lexical , or strictly phonologi cal , character of the data set . 
But there will always remain many cases of doubt : should wu rungan and u rungan be 
kept apart ( see above ) , or i tam and i tem b lack , ( as noted by the fieldworkers ) ,  
or ence ' and e n c i  ' ?  Both mean father 's  younger brother,  but have been found to 
come from di fferent source languages ;  ( see for detai ls Grij ns 1980 ) . For the 
first set o f  50 lexical variables I have consulted all the geographical maps . 
Later I found the fol lowing method giving the best results . All variants which 
occur more than three times are classed in a separate category . Particularly 
intere sting variants with a total occurrence of only three of even two are some­
times kept apart . HOMALS usually gives satis factory results for my data even with 
such low frequencies . After the HOMALS analys is has been carried out , it is 
decided on the basis of the category scores whethe r further reduction is 
warrante d .  This is the case i f  the score profi le of two or more o f  the categories 
is almost identical , and ,  of course , if there are no linguistic conside rations to 
keep the variants apart . In some cases , i f  the scores of all the categories are 
extremely low on every dimens ion , even the whole variable may be eliminated from 
the se t ,  although the fact of almost random distribution contains in i tse l f  
important information . Since the variables HALS 1-50 were later included also 
in othe r sets , often with a di fferent classi fi cation o f  the variants , the 
applicability of the above sketched procedure has been amply teste d .  Thus in the 
case of the variable ba ru , which was originally grouped into five categories , as 
shown in Table 2 ,  where the forms b a r u  and ba ru ' were combined in category 1 ,  in 
another set of ( le xi cal ) variables b a r u ' was set apart and scored sufficiently 
di fferently from b a r u  to j ustify i ts retention as a dis tinct entity . 

4 . 2  Pos s i bl e rel evance for h i s tori cal l i ngui sti cs and soci o l i ngui s t i c s  

The early investigations a s  mentioned i n  the first section of Chapter 3 were 
all carried out in the context of historical lingui stics . What a technique such 
as HOMALS can o ffer here is considerable : a check on cognation or compatibility 
(s ince very similar score profiles mean very similar associations wi th all the 
other features under study ) , a much fuller use of the available information ( no 
more cognation percentages , but direct s cores for all the individual features ) ,  
and a simultaneous patterning of the varie ties (dialects , languages or even larger 
groups)  and the variants . 

For sociolingui stics the same possibility e xists of simultaneous grouping o f  
the informants (without previous classi fication according t o  social groups ) and 
of the individual variants they use . Since the program can handle large data sets , 
the difficulty of how to select the best variables can be overcome . One does not 
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need to begin with some few selected variables and then build up the set , as 
The lander was forced to do in his article on code-switching or code-mixing 
(Thelander 1976 ) . In that case one has to move from the more obvious to the 
less obvious variables , and it may become increas ingly di fficult to enlarge the 
set somewhat ob jective ly ,  whereas the HOMALS technique applies an objective 
procedure of reduction , and one is free to include in the initial data set any 
features whi ch seem to be of interest for the dis tinguishing of the speech 
varieties under study . 

Multidimensional scaling is not a panacea for all problems of patterning 
of lingui stic features and informants ( c f .  Berdan 1978 , where the application 
of multidimens ional scaling and the related technique of principal components 
analys is is compared in the case of five variants of one vowe l variable ; it 
should be noted ,  however , that HOMALS can be seen as a non-linear form of 
principal components analys is , cf . Van Ri j ckevorsel and De Leeuw 1978 : 1  and 2 ) . 
In such a complex variation as we find in the Jakarta Malay area , and espe cially 
i f  dealing with lexical variables , one would hardly even think of the pos s ibility 
for an algori thm to generate variants . But as has been demonstrated ,  for our data 
the HOMALS procedure has unmistakably considerable predictive power as to 
linguistic patterning. 
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MAP 1 
NUMBERS OF VILLAGES INCLUDED IN THE SURVEY 
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MAP 5 
HALS 1-50 

Five subdialects 
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V:"Cengkareng+Grogol Petamburan+ Tanah Abang+ Kebayoran Baru" 
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