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DA T '" BASE FOR THE INDUS SCRIPT:A COMPUTERISED 
CONCORDANCE OF THE INDUS TEXn 

The Indus Civilization and Script 

Th e Indus or Harappan Civi liza
t ion 1 came to light wi th the large
scale excavatio ns of the ancient 
sites of Harappa and Mohenjodaro 
(now in Pak istan) from about 1920. 
The exam chronology o( this bronze
age c ivili zation is sti ll a matter 
of debate; but the inclus.ive time 
bracket of 2500-1500 B.C. proposed 
by Mortimer Wheele r has gained 
w ide acceptance. 2 

Th e pictographic script of the 
H ar appal1 in scr iptions is now gener a lly 
known as the Indus Script. The lacts 
known a bout this script are few 
,H)O c an be quickly summar i sed . 
f h,- ',( r lpl is pictograph ic , each 

.... il;I ' IW lng a pic torial represe nt a tion 
01 - U lfH- objc"c t, though only a fe \\.' 
~ (.~ .g . the lo ad-bearer, th€' fish - e tc .) 
a rc recognizab le, as the o ther s igns. 
haC. become too sty lised. On ly about 
) 500 shor t insc:;.r ipt ions, mostly on 
senls, a re known . The nu mber of 
signs in the scr ipt i s abou t 41 9, 
t oo rn any for an alphabetic syste m. 
It is generally accepted tha t the 
!qd w, $ ( opt is to be read f rom righ t 
l0 Ie: t (wllh some exceptions) . The 
:'Cr ip l ('xl libits two distinct feature s, 
vi z ., cOlT lbma110n of signs by ligature 
and mod lf iratlon of signs by the 
a ddlL io n of st rok es or other marks. 

Mythili Rangarao & lravatham Mahadevan 

The Indus scr ipt has not yet been 
dec iph e red, notwithstanding maoy 
claims to the contr ary . 

A Computer Study of the Indus Script 

A project to study the Indus 
scr ipt by using computer techniques 
was undertaken at the Tata Inst itute 
of Fundamental Research (T1FR) 
during 1972-77. ' The project essential
ly consis ts of compilation of a corpus 
of the Harappan inscr iptions in a 
numer ically coded form and, using this 
as the inpu t data, thp generation 
of a sign co ncordance and a set 
o( statistical ta bles. The pre sent 
pa pe r br ieIly describes a part of 
the work relating to the compilation 
o( a computerised concordance to 
the Texts in the Indus scr ipt . The 
work was executed on C DC-3600 
computer. The programmes for gene
rating the concordance are written 
in FO R TRAN IV language. A spec ial 
composit ion software was also develop
ed to pr int out the results in the 
Indus sc r ipt characters by using 
co mp ut e r-a ided ph oto-composin!; 
techniques o n DEC 10 system.
Presently the Database for the Indus 
Sc ript is maintai ned on the CYBER 
170/730 Compute r system at the 
TIFR. A br ief description of the 
e lements of the Database ic given 
in Table I. The authors have also 



created a Library of Signs in the 
Indus Script for graphic reproduction 
on a CALCO MP Drum Plotter . (See 
illustrations in Fig. 1). 

Soorces 

The excavation reports on Mohen
jodaro, Harappa and Chanhudaro 
and the public ations .of the Archaeo
logical Survey of India (AS!) are 
the pr incipal sources S from which 
the material for the present study 
was drawn. Addit ional mate r ial 
repor ted from excavations and explora
tions or as stray finds was collected 
from widely scattered publ ica tions. 
Unpublished photographs and original 
ob jects most ly in the collections 
of the ASI were made use of to 
add more than 600 unpublished tex ts 
10 the Corpus (mostly from Harappa, 
Mohenjodaro, Lothal and Kalibangan). 

Coding of Input Data 

One of the principal objectives 
the study is to corre late the 

knc)wn archaeologic al d a ta w i t h 
patterns of frequency and distribu -

of signs, Sign -combinations 
lexts to fac ilitate the in terpre ta

of the texts. The avai labl e 
on each inscribed Object were 

ooll'e<;tl:d on a cardiJle and then 
in a numeric for m suitable 

compute r analysis. The significant 
coded for each line of tex t 

ocll,de (i) the sit e, (i i) t he locatio n 
object with in the site, (ii i) 

Ilnltig,raf)hy, (iv) type of inscribe d 
number of in scribed sides, 

associiited 'fie ld sy mbo ls' accom
~'ing the Inscriptions, (viil number 

lines 01 text, (viii) direction 01 
"riling 01 each line, (ix) length 

each line i.e., the number of 
and (x) the · text. The cor.cepts 

1id"'lvirlE the coding of the data 
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are br iefly expla ined in the foBowing 
par agr aphs. 

Sites 

Nineteen Har appa n and jive 
West Asian sites are represented 
in the present collection. The number 
of inscribed objects included in the 
corpus from the five major Harappan 
sites is 2,855 (Mohanjodaro- 1540, 
Harappa 985, Chanhudaro 66, Lothal 
165 and Kalibangan 99). The number 
from other Harappan and Wes t Asian 
sites is 34 and 17 respect ively. 

Locus 

A 'locus' js a well-defined area 
designa ted as such by the excavator s 
w ithin an archaeological oi te (e.g. 
DK area i n Mohenjodaro, Mound 
F in Harappa etc .) The availabl e 
da ta on locus lor most oj the publi sh
ed inscribed objects fr om Mohenjodaro', 
Harappa and Chanhudaro have been 
c oded. The de t:llis 01 the actua l 
f ind spots within a locus (e .g. trench, 
block, house, room, s treet, etc .) 
have not been inc luded in the compu
ter ised da tao 

S tr atigr aphy 

The availab le s tra tigraphic data 
in respect of t he published Inscribed 
objects from Moi1enjodaro, Harappa 
and Chanhudaro ha ve been coded . 

Inscribed Objects 

Each inscr ibed objec t is gIven 
a reference number in four digits, 
which ser ves also as the number 
01 the text inscribed on it. An inSCri
bed object can have, by de fi nition, 
only one tex t consisting of one or 
more lines, inscribed on one or more 
s ides of the object. Out of a to t ul 



of 3455 Harappan objects In our 
card f ile, only 2906 legible ones 
comprise the Corpus · oj Texts. 

Types of Inscribed Objects . 

lnscriptions in the ,Indus Script 
occur on several types of objects. 
However these ~an be grouped under 
three basic types from the point 

. of view oj a study of the writing'). 
on them - i.e. (a) Seals (b.l Sealings 
and (c) Other . inscr ibed objects. 

Sides of Inscribed objec1s 

Only each distinct surface of 
an object bearing an , insct"iption 
or a _ pictorial motif ~termed a 'fi eld 
symbol') is regarded as a 'side' of 
the object and is serially numbered. 
As a matter of convention, sides 
with inscriptions are numbered before 
the other 'sides 6f the same object 
without inscriptions but featuring 
only field symbols. A dIstinction · 
has been m-ade for purposes of analy 
s is between the only. in5Cri~ed side 
·of an object and the first side (when 
there are more than one inscribed 
side) . The foll ow ing criteria have 
been adopted while fixing the s ide 
order of the lines of tex t: 

(a) Lines of text appear mg on 
different sides of an object 
may occur as a single line 

. on another ' ob ject. In such 
cases the side order is deter
mined with certainty , assum
ing of course, that the direc
ti on of writing IS known. 

(b) Frequently occurring terminal 
signs and ~ign combinations 
at the beginning or the ending 
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of si ngle lines provide clues 
to the real or der of lines 
having these slgns in similar 
positions. 

(c) In the absence of any ev idence 
to the contrary, the side 
order gi yen in the source 
publi~ati'ons is generally 
fol lowed. 

Field Symbols 

A pictor ial representation or 
c,?nventional motif · (other than the 
signs of the Indus ScriJl.t) occurring 
on an inscribed object is ter med 
a 'f ie'ld symbol'~ Ea~h side of an 
inscribed object can have1 by defini
t ion, only one field sy mba I or none. 
Different sid'~s. of an insc ribed object 
may feature different f ield sy mbols 
with or without accompanying insc rip
tions. 

The Sign List 

A sign lis.t of the Indus script 
was co mpiled from the photographic 
c a rd ca ta logue of the inser lptions. 
The. sign lis t represents a nor malised 
signary of the sc ript faithfully repro· 
ducing the 'neat monumental forms' 
of the originals seen in the best 
seals. The most frquently occurring 
variant of a sign was chosen as 
its normal form. The sign list records 
~ 19 s igns in the Indus script. It is 
however difficult to be precise about 
the total number of signs in an undeci
phered script because it is not easy 
to ' distinguish between independent 
Slgns and mere graphic variants. 
The Corpus of tex ts of the present 
study has recorded 13372 sign occur
rences. The follow ing is a su mm ary of 
the frequency of signs: 



FREQUENCY 
RANGE 

1000 or more 

999-500 

499-100 

99-50 

49-10 

9-2 . 

Only once 

To tal 

Lines of Text 

NO . OF 
SIGNS 

I 

I 

31 

34 

86 

152 

112 

417 

A line of tex t is continu.ously 
written matter occurr ing on a side 
of an inscr ibea object. The lines 
are generally written.in a straight 
line, but occassionally radially in
scribed on . Circular sides or even 
on rectangular sides. The lines are 
seriaJ ly numbered within each side 
01 an · insc ribed · ob ject . generally 
Irom top to bottom (with some excep
tions ' in the case of irregularly inscri
bed Jines). In numbering me lines 
01 text, a distinction has been made 
for purposes of analy s is between 
the only line of text and the first 
of more than one line oj tex t appear
ing on the same side oj an inscr ibed 
object. 

Total nu.mber oj lines of t ext 
Is 3573. The . majority of the texts 

e of single lines only . The maximum 
number of lines is seven i n a" text 

three on one side of an inscr ibed 
ject. The length 01 a line oj text 

varies Irom I to 14 signs. The maxi -
um length of a text is 26 signs. 

t of the texts are however much 
ter. The average length 01 a 

TOTAL SIGN PERCEN T (OF TOTAL 
OCCURRENC ES OCCURRENCES) 
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1395 10.43 

649 4.85 

6344 47 .44 

2381 : 7.& 1 

ISD 13. 71 

658 4.92 

11 2 0.84 

13372 100. 00 

text is five signs only. 

The unit of textual analysi s 
(distributional statistics) is a Ime 
of tex t. "There are two reasons why 
it is not possibJe to consider the 
whole text as a ur:Lit for this purpose. 
fi rst ly, there is rio way .of knowing 
beforehand whether different lines 
of an inscription appearing on the 
same. object or even on the sam e 
s id e have continuity of sequence 
Of to be regarded as separate texts . 
Secondly, ·it is not also possib le 
to ascertain beforehand the real 

. order (if any) of the lines 'of tex t 
appear ing on _the same object or 
even" on the same side. It is therefore 
necessary to stress that the definition 
of a ftext' and seri al numbering 
oj . the sides and .the lines of text 
are provisional. 

Djrection of " Writing . 

The follow ing conven tions have 
been adopted in coding the direction 
of writing of lines of tex t: 

(a) The di re c t io n 0 1 writing 
in respect of tex t s engraved 



on seals is assumed to be 
that on the impressions of the 
seals. 

(b) The direction of 
in all other cases is 
as in the originals. 

(c) The lines of text 

writing 
indicated 

in the 
Texts and the Concordance 
in the numer ic code are 
arranged to be read always 
from left to right . The actual 
direction of writing of each 
line on the original object, 
or on the impression in the 
case of seals, is also however 
indica ted separately by a 
code. (The pictorial versions 
of the texts and the concord
ance are arranged in the 
r ight -to-Ieft direction). 

One of the few well-established 
and generally accepted facts about 
the Indus Scr ipt i> t hat the direction 
of 'the script is generally fr<'lm right 
to left. Several investigators have 
demonstrated this ' from a study 
of the external features of the writing 
and, more important ly, from the 
evidence of sequences. 6 B,B. Lal 
has demonstrated from a study of 
over lappi ng inc is ions on pott;ry 
graffiti that the inscriptions in ques
tion must have been incised from 
the righ t. 7 

The computerisation of texts 
and background data has made it 
possible to verify the direction of 
writing by a comparative study of 
the entire known material and also 
to quantify the resul ts. The study 
has confirmed that the general direc
t ion of wirting of the Indus scr ipt 
is from right to left, though exception
al cases of writing from left to 
right and also in the boustrophedon 
mode are known. 
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• 
Statistics Relating to Direct' 

The codi~g of the dired 
of writing of the lines of tex t 'J. 

done on the bas is of the cril,r 
established in the present stu 
The distribution of lines by di red 
of wr:iting is shown below: 

DIRECTION 
NO.OF PERCEN 
LINES 

Right to left 2974 83.23 

Left to right 

Top to bottom 

Symmetrical seq
ences (which read 
alike from e ither 
end) 

235 6.57 

7 0.20 

12 0.34 

Single- sign lines 190 5.32 

Doubtful cases (on 
account of da- 155 4.34 
maged or ille-
gib�e portions) 

------------------------------------------
Total: 3573 100.00 

The Corpus of Texts 

The corpus comprises 2906 tex 
in 3573 lines with 13372 sign OCCur 

rences, consti tuting the largest collee 
tion of inscri ptions in the ind 
Ser ipt made so far (1977). Te< 
with more than one li ne have be 
arranged with the lines shown sepa 
rately one below the other. Sid 
with fie ld symbols but withou t lin 
of text are also l isted in separa 
lines. These lines are however n 
inc luded in the concord ance. Sig 
read doubtfully are indicated ~ 

an asterisk (*) prefixed to the sig 
at left. Lost, damaged or illegiblf 
passages are indicated by the cod, 



(which may s tand for one or 
signs as, in the I"lature of things, 

is not possible to count such s igns). 
has been done so that the non-

extant signs at either end 
broken lines are not counted 

terminal and the signs separated 
the inscrip tion by mut ilated por-

are kept apart. No a ttempt 
been made to restore lost s igns 

Readings ha ve been 
collated from al l availab le 

~~~:~i:~~~bo~ th original and secondary . t in readings has been 
with the he lp of the Concord

especially in read ing doubtful 
A specimen of two coded 

of text from the corpus is 
l app,eneled wi t h ex plana tory notes 

to illustrate the format (Table 2). 

The processing oj the concord
l itnce from the corpus is done in 

phases. Briefly, the first phase 
.. ro~"'tp< as many lines as there 

sign occurrences in a "text so 
every sign occurrence is pos i

once in the reference column 
written on a f ile . Only such 

which have more than one 
are again written on another 
completely, a long with a seria l 

~un'ber. The second phase sor t s 
from the first fi le in the ascend

order of the sign in the refe rence 
The th ird phase renumbers 

multi·line texts from the seco nd 
with respect to the new sorting 

of lines on the first f ile. The 
phase sor ts the mul ti-line 

from the second f ile with 
to the new number in the 

order. The final concord
generated in the fifth phase 

using these two sor ted fil es. 
five phases are explained in 
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detail in the- succeed ing par agraphs. 

Generation of Jines 

The corpus of texts is read 
line by line and each sign occurrence, 
including the doub tfully read s ign 
marked with an asterisk, is pos itioned 
once in the reference co lumn by 
shifting the line by one col umn to 
the left every t i me. The generat ion 
of such lines consists of two parts . 
The fir st part deals wi th th e si ngle 
line texts and the second part deals 
wi th the multi- line texts. Th e fo ll ow
ing con cepts and definitions are 
necessary to explain the rne thods 
used in two parts . 

Let se t L " 

A 

s = 

T = 

{ I. I, = I , 2, 
be ) a li ne of a 
in the corpus 

{a. I , j 
i s) a 
or a 

{s .} , j 
is J an 

= I , 2, .... 
ge ne r a t ed 
concordance 

= I , 2, 
ordered se l 

16 
tex t 

32 
l ine 
line 

30 
o f 

s i gn oc c urr ences i n 
a single l ine text. 

{s_ ) , j = I, 2, 60 
is J an or dered set of 
s i g n oc c urren ces on 
a muJ t i-line text . 

c = {c- ), = I, 2, 9 
is J an ordered Set of 
Ji ne numbers and seri al 
number of an mul t i- line 
tex t. 

Q = {q I, 
in ) an 

= I , 2, 8 
ordered set of 

start i ng position s o f 
lines o f a multi-l ine 
text in T4 



M 0 {L.} , 0 I, 2, 7 
be J an or dered seq uence 
o f l i nE's of multi-line 
tex t. 

L et Y be a 
Y is defined 
three sets C, 
order . 

set such that th e se t 
b y concatena t ing the 

T and Q in the same 

let X = { A} b e a sequ ence 
of genera ted Jines ;Jnd 

Z = { y } be a sequence 
o f mul t i-l in e tex t s . 

Oefinitiol1s 

Shift 

In an ope rat io n on a set such 
tha t the j th elemen t of the 

_se t maps into (j - l)th element 
and th e firs t e le m ent maps 
in to tt-.e last element of the 
set. 

Generate the Sequence 

I t is a process of 
a n ex isting 
by a given 
t he nurnbe r 
by one. 

sequence 
se t thu s 

in the 

I~eference Column 

ap"pending 
of sets 

increasing 
sequence 

It is defined rank of an element 
in a se t such tha t eve r y non-blank 
element In the order ed set i s 
m apped once into this rank 
w h iJe p r eserving t he order . 

Blank Sign 

It is a s ign which has no value 
including zerO. 
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Assumption 

Sequence M, X and Z consisT 
of null set to star t wi l h. 

Single Line T ex t 

The co r pus of texts are read 
line by line in to the se t L in which 
1 is the line number of the text 
aAd 12, 13, . • : .1 16, arc the signs 01 
the text . 1 he generatIon of the 
seq uence X h om the set L is done 
as follows: 

Step I: Read a line tex t in L; il 
t he L IS nul l stop ge nerating 
the seqUE'nce X. Map blank 
sign -+ Si ' j ;; J, 2, .... 
30 

St ep 2: Map l. l into a I E A and 
a value 0 into a 3 2 £ A 

Step 3: Move a value 17 into a cons· 
t ant variable called ' m' 
w here In is the refer ence 
c olum n of the set A. 

Step 4: Map I. £ l -'> ·5 . 3 ' 
. 1 ITI+ I -

5 (or I = 2, 3, ...• 16 

Ste p 5: Map S. E S -
fo r j d I , 2, ... . 30 

a. I 
1+ 

E A 

Step 6: I f a E l\ 
m 

is b lank go 
to Step I 

If a E A i , 110n bl a nk then 
ge n g'rate the seq uence X 
by the Set /\ 

Step 7: Shif t the set 5 and go to 
Ste p 5. 

Multi- line Text 

As has already been explai ned 
in the "Jines of text l1 sect ion, no 



text of the corpus has more than 
7 lines and 26 SIgn occurrellces. 
Hence the sequence M can ut most 
have 7 elements.. The two sequences 
X and Z are generated as' follows: 

Step I: Set a constant var iable In l 

to be called a serial number 
equal to a value o . 

Step 2~ Set a constant variabJe 
1m' equal to a value 17, 
a Constant variable T equal 
to "1 and a constant variable 
'p' equal to 30. Map a null 
set to T and M. 

Step 3: Generate a sequence M by 
the se t L. Set a constant 
variable 'k ' equal to I. When 
the sequence M is null stop 
generating th e sequence"s 
X and Z. 

Step 4: Consider Lk € M and if l.k 
is a null set go to Step ~; 
otherwise map II( Elk) 
-- Ck( E C). Set a constant 
variable 'j' equal 2. 

Step 5: I( 1.( elk) is blank 
Stepl 7, else map 
-'> 5 . I (€ T) 

P+l-

Step 6: Set 'j' equal to ' j+ I' (i.e. 
Increase the constant variable 
value by I) and go to Step 
5. 

Step 7: Map P -> qk(e:Q). Set 'k ' 
equal t o 'k+l\ 'pi equal 
to 'p+j' and go to Step 4. 

Step 8: Map SIh.+1 _2 (ET) --+ a i (EA) 
for I = "2, 3, ••.• 31. If a (E A) 
is blank go to Step 2. m 

Step 9: Set the constant 
to 'n+ I' and map n 
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Step 10: Map C g (e: C) -+ 

and C
I 

(cC) 

Step 11: Generate the 
X by the set A 
the Set Y. 

Step 12: Generate the 
Z by the set Y. 

sequence 
and define 

sequence 

Step 13: Map Blank Sign -> a 32( € T). 
Shift the set T and go to 
Step 8. 

Sorting 

The sorting process consists 
of twO stages, viz. .internal sorting 
and the mergIng of sorte d records. 
The tournament sort, employing 
the replacement selection techniques, 
is used for internal sorting. The 
merging is accomplished e i ther by 
the balanced or poly phase technique. 
To sort the sequences X and Z the 
Po ly phase merge is adopted . 

Sorting of the generated lines, 
i.e. the sequences X, 1S done In 

the follOWIng way. As many as 31 
keys are used to sOrt the sequence 
X. The first key is the sign in the 
r efere nce column, that is a 17 E 

A in the sequence X. Th e nex t 15 
keys are for the preced ing signs 
and the next 14 keys for the succeed
ing signs with reference to the sign 
in the reference column. Th e last 
key is the line number. The sorted 
sequence X is generated as foll ow s: 

(a) Each of 13372 legib le sign occur
rences, inc luding the doubtfully 
read signs, is listed once in the 
reference co lumn in the ascending 
order. 

(b) When two 
the same 

or 
sign 

more lines have 
in the reference 



column, as it is bound to, consider
ing that there are only 41 7 signs, 
the order of listing the lines 
is decided by the hier archy of 
signs in the columns to the left 
of the reference co lumn. For 
th is purpose the signs to the 
lef t of the reference column 
are scanned one by one progressive
ly upto the first sign. 

(c) When the preceding signs a long 
with reference column sign are 
same in two or more lines, then 
the above pr ocess is continued 
on the signs to the right of the 
reference column sign. 

(d) W hen the sign sequence is the 
same in two or more lines, then 
the lines are arranged in the 
ascending order of the line num
bers, which are unique. 

Rearranging 

Since the file organization adopt
ed throughout is a sequential type, 
a file arranged in one sequence 
needs to be sur ted if the same fi le 
is req uired in another sequence. 
The generated sequence Z is arranged 
wi th respect to the seriaJ number, 
i .e., with respect to Y 8 € Y. But 
for [he desired concortlance, the 
ar rangement of sequence Z should 
be the same as the sorted sequence 
X. To achieve th is, the e lement 
y 9 e: '( is assigned a number accord
ing to 'Sequence position in the sorted 
sequence X. After assigning numbers 
to every element of the sequence 
Z, the 5ame sor ted in the ascending 
order of the ass.igned numbers. 

Generation of Concordance 

As explained 
se(Juence X, in 

earlier, the sorted 
fi le one, comprise 
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both single line and mu lt i-line tex 
The seco nd file, which is seque 
Z, comprise only mult i-line tex 
To generate the concordance, 
first file is read line by line 
if the line represents a s ingle U 
text, which is indicated by 0 . 
a 32 € A, it is reproduced as su 
in the concordance. If the line rep! 
sents a multi-line text, the correspo 
ing line is read from the seeD 
file and as many lines as are existi 
in the tex t are reproduced in 
concordance. Thus the desired concor 
ance is generated. 

T he generated co nc ordant 
is a complete index of sign occur 
rences in the t~xts. The concordanc 
also sets out textual context 
each sign occurrence in full by r 
producing the entire text each ti 
along the sign occurrence. 

Arrangement of the concordanc 
is as f ollows: 

(a) A six-digit Reference Num 
for each Jine of text consistil1 
of the Text, Side and Li ne N Ull> 

bers (in that order) is given a; 
t he lef t of the page . 

(b) Each of the legib le sign occur· 
rences (inc luding the doubtfully 
read signs marked with an aSlerisli 
sign) is lis ted once in the orde! 
of the Sign List in the Refe rent 
Column in the middle of th. 
page by shifting suitab ly the positIon 

• of the line of t<;xt in which tl-. 
Reference Sign occurs. 

(c) Preceding lines (if any) in til< 
same text are given above the 
Reference 1,ine and so arranged 
as to e nd immed iately before 
(that is , to the left of) the Refe· 
r ence co lum n. SuCCeediflg lines 



(it'any) in the same text are given 
below the Reference Line and 
50 arranged as to begin immediate
ly after (that IS, to the right 
of the Reference Column. Thus 
the key signs are placed one 
below the other in a Centr a l 
Refe rence co lu mn . Each text 
is read from the top line to the 
bottom line, and each line f rom 
left to right. (In the piC tor ial 
ve rsion the direc tion is from 
right t o left). 

(d) The hsting orde r of the occur
rences of the same sign is posi
tional wi th re f erence 10 the 
whole text as the unit. The solus 
occurrences (a single sign constitu
ting the whole text) are li sted 
fi rst, followed by the ini t ial 
oCCurrences and thereafter the 
non - initia l occurrences. , The 
ini tial occur rences are listed 
in the order of the succeeding 
signs. The non-initial occurrences 
are tirst listed in the order of 
the preced ing signs. Where the 
preceding signs are identical, 
the arrangement is by thE suc
ceeding signs. For purposes of 
sort ing, signs occuring ir, all 
the lines of a tex t are taken 
in to account. Identical tex ts 
are listed in the order of the 
Text Numbers. A spec imen page 
from the numerical Concordance 
is appended (Tab le 3). The Corres
ponding page fro m the pictor ial 
version generated by Computer
aided photo-composi t ion method 
from the numeric version is also 
appended for co mparison (Fig. 
2). As mentioned earl ier , while 
th e numerical coded version 
reads from the left the pictorial 
version reads from the righ t. 

The compilation of the Concord-
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ance on these lines has been .a comp
lex ope ration and made possible 
only by the use of a large computer 
and e l aborate pr og r amm ing. The 
effort has been ·worth the while, 
as a concordance is the basic and 
indispensable tool for a statistical
positional study of the script. The 
f requency and positional distr ibut ion 
of each sign and sign combination 
can be read i 1 Y ascertained from 
the Concordance. The jux tapasi tion 
of near- ide nt ical ·sequences can 
be used to determine word division. 
Frequent sign combinations· (especial
ly, pairs a nd tr iplets) help us to 
deter mine the direc tion of wri ti ng 
of lines containing these combinations. 
Doubtful s igns can be read with 
a fair amount 01 confidence by a 
compara tlv.e stu dy of ident ical se
quences. The order 01 lines of tex t 
as well as the direc t ion ~f writing 
of lines can be judged by comparing 
adjacent ter minal sjgns~ Sign variants 
can be disti nguished to· a large extent 
by the use of the Concordance which 
sets out the identical or similar 
environments. 

Tables 

The statist ical tables generated 
fro m the corpus of lex ts are In 

twO par ts, the first dealing wi th 
sign ana1ys is and the second with 
contex t analysis. The sign analysis 
is a detailed study of the frequency 
a nd distr ibution of signs and s ign 
combinations occurring in the corpus 
of texts. The contex t analysis seeks 
to explore the possible relationship 
between the inscriptions and in scri bed 
objects on the one hand, and between 
the latter and their archaeologica l 
context (i.e. site, locus and strat i
graphy). Selected tables have been 
pub li shed (I.Mahadevan 1977) . 
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Table I 
DATA DESCR IPTION OF THE FIELDS IN THE DATA BASE FOR THE 

INDUS SCRIPT 

Attri butes Descript ion 
. ---------------_.----.---------------------------------------.---------------------------------
Reference 
Number 

Each line of text has a uni que Re f. No. in 6 d ig its comprising 
the Si,te Number (col. I ), the Object Numbe r (cols. 2-4), th e 
Side Number i.e . the number of inscribed faces of the object 
(co1.5} and the Line Numbe r, i.e . the number of lines of text 
on each inscribed side of the o bject (col.6). 

Locus 

level 

Plsitions 

Area, Section or Sub-section of the SI te as determined by th e 
excavator. 

Th e Level in f t. at which the object was found above (+) or 
be low (-) t he datum (in Mack~y IS excavations at Mohenjodaro 
and Chanhudaro), or belo.w (.) the surface In Ma"rshail IS exca
vation of Mohenjodaro and Vats ' excavation of Harappa . (The 
data on levels on other 5i tes are not available). The levels 
are round eel off to the neare st foot . 

TI,e typology of the inscribed objects. (See Table 4 for lis t 
of types) . 

The pictori a l. motif "in the field on each" side of the " inscr.ibed 
object. (See l.Mahadevan J977, pp.793-813 for the list of fi eld 
sy mbol s and illustrations). 

Mostly from right, occasionally f .-om the left dnd ra rely f rom 
top to bottom. (TIl e direct ion of wr it ing was de termined by 
criteria discussed in I.Mahadevan 1977, pp.IO-14). 

a Line of Text 
TIlls number retord s the totat number of signs and text-bre"aks 
(or iHegible por tions) in a line of te x.t for computational proces
ses. 

Th is number indicates the total of extant and legible si gns in 
a line of text. 

Each line of text is coded as a serjes of 3-digit numbe rs each 
unique ly def in ing a sign. (For th e SIgn Li st of [he Indus Script, 
see I.Mahad evan 1977, pp.J2-35) . Doubtful signs are marked 
by asterisks. Breaks and illegible portions are also indicated 
by a special symbol. 

The Corpus of Texts published by I.Mahadevan (1977) is ba,ed on this Input 
Data; but the for mat in the book has been slight ly re- arranged. Data on 
Locus, Level, the number of 'positions' and signs have been omitted and 
the Field Symbol codes have been abridged for want of space. 
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Table 2 
FORMAT OF THE CORPUS OF TEXTS IN THE INDUS SCRIPT 

COLS. 1-6 

Codes · l 00 101 

100102 

EXPLANA TIONS: 

CO L-NO . 

I 

2-4 

5 

6 

·7-8 

9- 11 

12 

13-1 5 

16 

17- 18 

19-20 

21 -80 

7-8 . 9-11 12 13- 15 16 17-1 8 19-20 21-80 

17 -03 1 

17 -03 

DESCRIPTION 

Site 

Objec t NL(mber 

Side Number 

Line Number 

Locus 

Level 

Type 

F ield symbol 

351 

35 1 

Direc~ion of wr iting 

Number of positions 

Number of signs 

Coded tex t 

other 
3edigit 
numbers 
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1 

3 

05 

01 . 

04 000 067 072 008 J~ 

01 393 

I. 

CODE KEY 

Mohenjodaro (Marshall) 

00 1 Mohenjodaro (Marshall), No.1 

o Only (inscribed) side 

1,2 Lines 1 and 2 

17 . HR Area B Sec. in Mohenjodaro, 

-03 3' below surface 

Sea l 

351 Uncertai n animal (facing r ightl 

I Right to left (line J) 

3 Only sign (Line 2) 

05 

01 

04 

01 

000 

I 
I 
I 

5 positions (including 
'000' standing for 
illegib le signs) in 

I position in line 2 

the code 
lost or 
line I 

4 (extant) signs (Line I) 

1 s ign (Lme 2) 

Broken portion in Line 

each represen ts one 
sign in the sign 
in the sign lis t 



Table 3 

SIGN CONCORDANCE OF TEXTS IN THE INDUS SCRIPT 
(Numerica l version 

TEXT NO. R.S. 

3312 10 065 336 089 407 169 183 169 
3331 10 065 336 089 407 169 183 169 
3337 00 065 336 089 407 169 183 169 
3354 10 065 *336 *089 407 169 183 169 
3355 10 065 336 089 407 169 183 169 
3381 10 065 336 089 407 169 183 169 
3384 10 065 336 089 407 169 183 169 
4288 00 000 065 336 089 1.94 169 
4049 00 000 065 336 089 347 342 
4028 00 307 086 099 387 053 065 336 089 211 
3016 00 290 290 343 067 065 336 089 211 
1326 00 267 099 072 065 336 089 211 
2583 00 267 099 065 336 089 222 254 
4081 00 121 065 3% 089 389 102 287 342 
1006 00 233 081 099 389 065 336 089 087 155 124 169 
1425 00 066 336 089 124 169 
11 47 00 387 066 336 089 211 
4672 10 067 336 089 216 254 176 

20 177 197 192 34 1 089 328 
6215 00 067 336 089 387 059 000 
61 27 00 067 336 089 387 072 012 
51 14 00 053 067 336 089 018 211 
1557 00 000 099 053 067 336 089 112 194 342 
6207 00 267 099 053 067 336 089 211 
1008 00 076 402 087 059 067 336 089 211 
2275 00 000 065 067 336 089 211 
2426 00 387 065 067 336 089 048 342 
2123 00 387 072 067 336 089 2 11 
29 18 10 ' 051 

20 053 070 336 089 294 008 342 
2654 00 017 293 293 211 202 267 099 065 070 336 089 087 284 342 
1065 00 087 028 257 099 067 070 336 089 2 11 
3109 00 089 245 245 223 095 070 336 089 l78 180 



F I C. 1 

SPEC I MENS FR~M TH E LIBRARY ~F I NDUS SIG NS 
PR~DUCEO ~N C A L C~M P PL~T TER 

w V u m (f) 
, 

~ ) ~ u c, 
~ [>( MJj e;g CJ Em 

(m @ ~ WI A 
r , f I 

R ~ ~ ~ ~ 
1111 
IIII 
I I I I 

~ , J j ~ ~ 
, 

A ~ A ~ ~ 



FIG . 2. 

SIGN CONCORDANCE OF TEXTS IN THE INDUS SCR.IPT 

(Pictorial Version) 

CONCORDANCE R INDEX 

33 11 10 i 1M f ffi Jill!! ~ 111 

333 1 10 i \I;;{ i ffi 11ll!! ~ 
37 00 i 1M i ffi IIl lIJ l! 

10 r 1M i ffi III' lIJ' l! 
10 i 1M i ffi 1I1l!! ~ 
10 il\;H ffi 11Il!! ~ 
10 r 1M i ffi 1I1l!! l! 
00 r 1..\ UIl!! U , 

4049 00 U U 1I1l!! UJ. 
4018 00 l' 1IIl!! ~ ex t? "I El 
3016 00 'i'IIIl!! HI V ) ) 
In6 00 l' 1IIl!! H "0 
2583 00 Ej t>s:: 1IIl!! ~ "0 
4081 00 U ) 111 $ III i)J ~ !m 

1006 00 i I, t 1I111l!! ~ (V"( ill t;f: 
11. '2 5 00 i /, 1IIl!! :li: 
1147 00 l' 1IIl!! : li: III 
1.~71 1 0 ~ Ej K HllIJ 11 

20 UIIIIJ(:1ri'f 
6215 00 "%. ~ (V1I1l!! 11 
6117 00 mH I:[) III uJ 11 
5111. DO Hili UJ 11 ex 
1557 DO U /,). '111 111 UJ 11 ex "%, 

207 DO 'i'III UJ 11 ex "0 
00 'i'IIIl!! lH II ~ '" 
00 'i'UllIJ 11 n . 
00 . U,.) IIl lIJ JH (V 
00 'i'III UJ 11 ~ III 
10 r 
20 U ;1;)) IIIllJ ~ ex 

4 00 V ~ IIl11llJ ~ ~ "0 R l' } ~ ~ 
5 00 l' III UJ.fi lI"Jb ;!jl II 

({( /l.lIIlll ~ "K 1IlI1IlI11I 


