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PREFACE

This paper presents some interim
results of'a larger research project
which is outlined in the introduction.
It continues the work on the Indus
script initiated in 1964 by a Finnish
research team, which comprised Pentti
Aalto, Seppo Koskenniemi, Asko Parpola
and Simo Parpola.

The responsibility for the present
work is divided between the authors so

that Kimmo Koskenniemi alone has contri-
buted the data processing and Asko Parpola
alone the revision of the sign list and

the texts. Both have an equal share in
the rest of the work, and it has been
carried out in close cooperation. ~

We plan to procede stepwise and publish
in similar interim reports the results of
each step after it has been completed.
These interim reports will later be brought
up to date and collected into a more defini-
tive publication. This procedure has been

adopted because the project is expected to
continue for a longer time. It will
prevent unnecessary delays in publication
and enable us to receive and take into
account feedback.

The report is not for sale but the au-

thors and the Department of Asian and Afri-
can Studies will send an exchange copy to
scholars or institutions working on the Indus
script or related fields. We hope to receive
critical and constructive comments.

Our best thanks are due to professor
Jussi Aro, director of the Department, under
whose auspices the report is published and

the computer time was made available.
We also extend sincere thanks to our
sponsors, the Computing Centre of the
University of Helsinki and the Academy

of Finland.

Helsinki, January 1979

Kimmo Koskenniemi Asko Parpola
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2.2 The Finnish concordance of 1973

INTRODUCTION The Finnish team had collected most
of the published Indus texts and tran-

l G6neT&1 Otientatien scribed them into numerical form for
-

computer analysis already by 1965.
The Indus script was created and used by Each inscription previaea with

the Harappan or Indus civilization, which four_dieit referenee number for iaenti_

tlentished in and around the Plains ef the fication and with code numbers indicating
Indus river about 2500-1800 BC. A few seals the type of ebjeet which the inSerip_

bearing this script have been known since tion was found, the iconographic motif

1875; but it was not until the excavations aooompanyine the inscription its

Of Haiappa and M°henj°'daTe in the 1920's absence, and the number of inscribed
that larger amounts of texts became available lines and/er Sides. Each distinct Sign

and their historical context was revealed. and the major Sign Variants

Archaeological research has constantly Seated by a three_aieit number.

enlarged the area eevered by the Hereppen Different kinds of indexes were processed
civilization and added new material in but these were eumbereeme to Since

the Indus seTipt- the output was also in numerical form. The

Ne biiingnai insetiptiens have been tennd shapes of the Indus signs were therefore i

50 fat, and With the ptepapie exception Qt determined by means of coordinates to
some Sumerian references to a distant country enable the computer to plot the results
called Meluhha, nothing else is directly using the original hieroglyphic signs;
known about the Harappan language. It turned out impossible to ascertain
In the face of these and other grave diffi— the eeireet reading of many texts on

enities, manY experts en the histeTY Qt the basis of the photographic reproductions
writing and decipherment of ancient scripts alone, and the readings were therefore

have eensideted the ptepiem pesed pY the checked against the original materials
indns setipt as impessipie te se1Ve- kept in museums, mainly in Pakistan

Nevertheless a nnmhet at attempts at and India. This museum study proved to be

its decipherment have been made, but so far very useful; net only has it removed a

nene Of the ptepesed seintiens has Wen large number of uncertainties, but it has

general aeeeptan¢e- Sinee 1964, a also brought to light over 400 texts that
Finnish research team has been working on had never been published, having been

this eaTiY Writing and its pTep1ems- (See lying forgotten in the museums for some

references.) 40 years.
Successful decipherments of ancient and in 1971 the Corpus of texts wee

modern scripts have amply demonstrated the revised, and the computer programmed te

importance of a multi—sided structural and drew e Concordance ef the pairwise Sign

statistical analysis of the available texts. ¢OmbinatiOn5_ The resulting Sheets, needed

Here we are concerned with this specific by an introduction of 28 pages, were

line of research. published in 1973. The first part of this
concordance lists the pairwise combi-

2 Previous work nations of signs sorted in the order of
the sign list (given in the introduction)
from left to right, quoting under each

combination all the inscriptions where it
2.1 Early concordances

Sign lists and concordances to the Indus
inscriptions were published quite early in eeeurs in full‘ The eeeend pert Consists

3

the 1930's. Although these publications of a reverse index to the pairwise Sign

are still useful (especially Hunter's book eembinetiene Sorted from right to left’
of 1934, which contains also an edition of
all the texts excavated by 1927 and inspe

with frequency counts replacing the

oted inscriptions quoted in the first part.
first hand)’ they are limited in many The decision to choose pairwise combi-

reepeete, not ieaet in the amount of texts nations as the basis of the concordance

which has increased considerably in the was not the best one that could have been

meahtime_ made, for it led to the exclusion of
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singly occurring signs. The book also
left other things to be desired: but it
was, after all, only intended to be the
beginning of a more comprehensive program
of computer analysis. Some further steps
planned were indicated in the introduction,
and the review by Knorozov and Probst
(1976) also delineated some tasks that
should be performed in the future.

2.3 Mahadevan's concordance of 1977

After some early work at Madras in
1970-73, Mr. Iravatham Mahadevan secured
the aid of the best Indian computer experts
and facilities at Bombay. This cooperation
led to the publication of a magnificently
produced book on the Indus script in 1977

by Mahadevan and his associates.
Generally speaking the approach is

The book introduces some improvements

over the Finnish concordance of 1973 Suh 35

the principle of using single signs as

the unit in the concordance. It also con-

tains some conventions that are different
but equivalent with the 1973 concordance,
as well as some decisions that may be

considered as steps backwards. Since
we shall concentrate on criticizing
its negative aspects in the following,
we should like to balance the impression
conveyed to the reader by emphasizing
here that we greatly appreciate Mahadevan's

book and consider it a useful tool.

3 Present plans

similar to the earlier Finnish concordance, of 3_1 Distributignal analysis
which Mahadevan has also made extensive use

in ascertaining the readings of the texts.
The book is quite comprehensive as it.

In these reports we intend to concen-
trate first of all on the internal scriptur-

C0ntain5 not 0n1Y the Concordance but 315° al evidence contained in the corpus. Most
several other lists and statistics. Some

of the latter the Finnish team had proc-
essed Qnly PTiVate1Y> and 50me had been can be analysed with linguistic and statistic-

important in this respect are the distribu-
tional properties of the graphemes, which

left unPT°Ce55ed a1t°8etheT- 31 methods. This part of the evidence is
The checking of the accuracy and reliabili-
ty of the concordance is greatly facili-

less sensitive to subjective interpretation
than the external part. As external evidence

tated by the listing of the input data’ we consider such things as the pictorial
i.e. the texts included in the concordance Shapes of the Signs, the relation of the

in the order of the reference numbers, Signs to the Object types and to the iCOnO_

accompanied not only by a general list of graphy of the Objects’ as Well as possibly

the Sources but also by a detailed key to related archaeological and cultural material
the reference numbers. and probable 1anguageS_

The nine tables indicate the frequency
and positional distribution of the signs;
th fre uenc of the pairwise sign combi-

The purpose of the projected work is
to find structural patterns, which could

e q 7 be interpreted in linguistic terms. Some

nations; and Various distributions (Signs material of this sort has been implicitly
by object types; signs by iconographical
motifs; direction of writings first by

used without a rigid formalization in
earlier publications. Qur aim ngw is tg

Sites’ then by Qbject types; 1COnOgraph— present it in an explicit form and to
ical motifs first by sites, then by carry the work beyond the present fron-
Object types)‘ n

tiers. This will provide material for
In addition to the above mentioned docu- interpretation using the external evidence

mentation for the inscriptions, the appen— to explain the features thus traced_
dices at the end of the book include a list
of the iconographic motifs (called "field
symbols") which are also illustrated with
photographs. The list of sign variants com-

plements the sign list proper containing 417

distinct signs. There is also a map of the

The present and the next few reports
will be influenced by these goals, since
we plan to postpone many revisions that
are not required by the distributional
analysis.

Q
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Harappan sites included in the volume, and ~

a conspectus of the codes.
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3'2 DuP1ieate ih5etiPtieh5 texts, and some further points where

T

we have to disagree with Mahadevan.
The reason for the existence of many The sorted lists are intended te

inscriptions containing exactly the same display the reduhdahey in the eerpus

text can be considered cultural rather than due te duplieatest they are use-

linguistic. Therefore the excess duplicates ful tools for Selecting Certain types

should be ignored in the linguistic analysis of coherent Subsets from the COrpuS_

of the distribution. The frequencies of
identical inscriptions and the variation
‘

3.4 The next steps
in their object types and iconography do, e '

f "<1 1 bl ' £ 1: . t

O COUTS6, pI‘OV1 6 va L13. 6 111 OTIH8. 1011, The Volume planned to

but they must be regarded as part of the A
contain the documentation of the sources

external evidence. Broken duplicates . . .of the inscriptions and a cross reference
i.e. 'nscri tions that could be ro- . . . .

( 1 P P list between our inscription numbers and
duced from a less dama ed inscri tion .

g P the numbers used in Mahadevan's concor-

by breaking away one or more Signs) Ought dance. The volume is also planned to

to be treated ln the Same manner as contain lists of duplicated inscriptions.
exact dupllCateS' Further volumes are planned to

In order to guide the identification
. . . . T

. contain an updated concordance of the
of duplicate inscriptions, damaged signs

T

corpus (where the duplicates have been
have been restored manually in reason-

eliminated), and results of the distri-
ably certain cases (also in texts taken
over from Mahadevan, cf. §4.l-2). This tbutlonal ana yS1S'

does not actually mean adding new in- »

formation; on the contrary, we renounce 4 Revieieh of the texts eihee 1973

intentions to read any new information 4_1 Sources Of new material
from these texts which are simply con— -

sidered repetitions of already exist- After the publication of the 1973 con-

ing information. This procedure is cordance, in March to May 1975 Asko Parpola

justified hY the taet that VeTY mahy had the opportunity to examine the Photo-

iheehteetahle duplicates de eXi5t- graphic Library of the Archaeological Survey

M0Te0VeT, it i5 OUT intention t0 m8k6 of India, New Delhi, by the kind permission
it explicit later that a restoration is Qf the Directgr-Qeneral, This library
concerned (cf. §6.6)- We 8T6 working contains the negatives (most of the older

eh ah algorithm that WOh1d.tihd the T

ones are now damaged) and the corresponding

in5¢TiPti0n$ t0 be matked 85 dHpliC8t65 prints or enlargements (some occasionally
and ignored by choice. missing) of the photographs taken by the

ASI of the objects discovered or otherwise

3 The Present Volume studied in each year, arranged in albums

according to the province or state or site
where the objects come from, or according

The basic material of the Finnish to some other similar principle.
corpus has been updated and partially

A great number of these photographs
revised since the l973 concordance.

have never been published, and many are
It is presented in this volume which .

of better quality than those that have
contains: been published. Since many original ob-

a) the Sigh list jects have been either lost since their
h) the eetpue listed in the etdet discovery, or suffered damage of one kind

et the ihsetiptieh hhmhete for the other in the meanwhile, it was

C) the eetphe eetted ttem the worthwhile to study this documentary mate-

end, and rial even in the case of the published .

d) the Corpus Sorted ttem<the- seals and inscriptions. Most rewarding

he8ihhih8- it was, of course, in the case of objects

This report also takes a stand int that have never been portrayed in any

regard to Mahadevan's concordance. publication, there being numerous cases

It provides our interpretation of the where such an object is not available in
any museum either.
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Though the time which Asko Parpola Particular mention must be made of

ould work on the above described photo- the following new inscriptions, found or
c

raphs was sufficient for a thorough published after the compilation or the
8

study of most of the material, it was 1973 concordance: texts from Allahdino

Somewhat too brief for completion (nos. 8621-8655), Balakot (nos. 8671-2),

of the whole of it. Certain pages Gumla (8151), Gharo (or Garho) Bhiro near
left unexaminedo Nohto (or Nuhato, Nahato) (8251), Pirak

(8470), Chandigarh (8851), Altyn Depe
(8751-2), Tepe Yahya (9551), Failaka

Mahadevan and his assistant subsequently
went through all of this material and located
more unpublished items: these have been taken (9702)’ Lurlstan (9851)’ and Iraq Museum

over from Mahadevan's book, where the docu- (exact provenance unknown) (99O8)’
mentary list enables a verification of the - We take the ePPeTtnnitY et thanking Pte“
source. These are our nos. 710-750 for tessete Pierre Amiet> N-A- Baleehs George A-
MOhaajO_DarO, and 4551_45g7 for Harappa_ Dales, A.H. Dani and Walter A. Fairservis, Jr.
The same applies to the unpublished objects as Well 35 DT- GeettTeY BihhY tot kindly
from Lothal and Kalibangan, which were not eemmnnienting n5 their tind5- A Phetegtaph
made available to Asko parpola, but were of the Iraq Museum seal was made available
later shown to Mahadevan: our nos. 6101-6195 te U5 hY eenTte5Y et DT- A- Hadithi and threngh
and 7lO1_7i32_ Inscriptions nOS_ 8521, the mediation of Dr. Nicholas Postgate, to
8527 from Banewaii are also from Maha_ whom our thanks are also due. We look for-

9

aeVen,S book (they have been Copied by - ward to similar cooperation in the future.

Mahadevan from the unpublished collection
of the Departement of Archaeology,
Haryana State, Chandigarh), and so is 4.2 Piineipiee ef revieien
inscription 8127 from Tarkhanewalé-Dera
(Mahadevan's 9031, based on the Miscellane- The reeainee ef the inscriptions
OHS Photographs V01‘ I in the Photo library have been revised throughout, taking into
of the A51)‘ account the divergencies of Mahadevan's

New inscriptions already partly included edition, and referring each time to the
in Mahadevan's concordance but checked inde— photographs er notes of collation with
pendently are from Kotda-Timba near Dholavira the erieinei ebieete er unpublished phete_

in Khadir (8326), and from Nippur (9351)’ graphs, as well as to the evidence of
Rupar (8202A'C)’ Amri (870376) and inScrip_ parallel inscripions. In some cases we 7

tions from Kalibangan (nos. 7046-7089) and could adept Mahadevanls reading as an

Lethal (nO5' 6O65'6095)' improvement, in other cases we are forced
DUI COTPUS HOW ineludee (in TeVi5ed to differ from his view. Unfortunately

term) all the ineetiptiene aPPeeTin8 in Mann‘ the reader cannot often make an independent
devan's book. In addition to the categories judgement; the original materiel is not
of uninscribed seals and badly broken texts, yet easily eooessible in a single photo-
which Mahadevan has systematically omitted, grephio edition, although sueh is in
our corpus contains quite a number of in- preparation under the auspices of
5eTiPtien5 that are net tennd in Mahadevan Unesco and with the collaboration of the
1977- Part Of these Te5U1t ftem the Archaeological Survey of India and the
inspection of the photo albums. The number Department of Arohaeology and Museums,

Of inSCriptiOnS already PUb1i5hed in the Government of Pakistan. We are considering
1975 concordance on the basis of originals the change of the gall numbers to those
seen in Pakistan's museums but omitted by of the photogtaphio edition when once it
Mahadevan is also considerable (in spite has been published; until then we use

Of Mahadevan 1977 p- Z5 H- 5 speaking Of our old numbers (with additions), which
"very few" texts) amounting to more . will be coordinated with Mahadevan's in
than 200. The details can be found in the next issue,
the next report.
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It is certain that the texts have not 3336, 3328, 3390, 1704) is ignored; in
' ' . I f t . . .

yet reaehee thelr flnel State n ac ’ those cases where a verification was

the text edition would require an extensive

running commentary and at least in some possible this reading turned eut to be, _

gases, it might be 3 800d idea to include very doubtful, and the evidence suggests

~ ' hseveral alternative versions of t e same that the tablet lnscrlptlons usually

text in the corpus. At the moment the

corpus serves as a check list on our present form ldentleal Ser1eS' and ln thls ease

version of the texts, which will form the the large majority of the tablets deeg

' " ' '1; tht'll » . .basis of various kinds of lis s a wi have the Stroke

be processed.
Most of has been fairly In Mahadevan's inscription 3224 (our

thoroughly checked against direct or 0728) the first ‘sign’ ta}, does not

photographic sources. Many regularities belong to the text but to the

having no exceptions apply within these

texts. As a rule, the inscriptions taken nylng leenegrephy; It has eeeerelngly

over from Mahadevan have not been changed, not been included in our version (the

since there has so far been no occasion . .
same applies to the previously known

to check their readings from more direct
sources. However we have been critical euplleeeee ef this text)’
in not accepting such texts which contra— The inscription 6141 (Mahadevan's

dict well founded regularities. Some 7112) has been emended by adding (with
of these cases have parallels in the part
of the corpus that we have been able to the underlining ineieeting eeuee) the

control directly. The following changes sign IVY at the end, on the strength

have been made en the beele ef eueh of numerous otherwise quite identical
analogies. (Cf. also §3.Z.) _

inscriptions from the same site; this

W

In Mahadevan's inscriptions 5339 ~

would, moreover, be the only case where

= 4564 '/, <1 "247 =
( our ) '4 an J ( our the sign <T§> would occur at the end of

0733) we Suspect to have Copper the inscription: it is elsewhere always

seal inscriptions identical to other followed by the Sign mlzconcluding the

specimens seen by Asko Parpola and read inscription.

by Mahadevan as ()ee() (ef'hiS inseripe Of the two parallel inscriptions
' 526 S267 = 4l87—8 '

tlens 5’ our )’ the Oval 6101-2 (Mahadevan's 7006-7) only one can

b m t r t und r t od ' _ -

em OSS en S e e no e S O as Slgns have been correctly read by him, and

by us, but as devices required by the because HI can be badly preserved HQ

. f .

teehnlque O eestlne of Copper’ they rather than vice versa (both signs are

are found also in other Copper seals’ hapax) the latter was chosen to be the
9

4 4346 ' I

. . .

(Our 4186’ 191’ ) and are ignored correct one in both inscriptions. Or is the

throughout Thus t e rea ing here is ‘%fA vuh the.hd' -e . ..
tablets follows the same sign combinationIn the inscription 7122 (= Mahadevan's

8056) the sequence , which would that follows thesepsigns here?

involve new signs, is interpreted on the <6 ' . . . .

_ _> One does not know how indistinct these signs
. \ ' '\ ,1. x_ -., \‘

basis of arallels as -7\,x e 1. _ _

p /Q '3_i / were on the originals examined by Mahadevan,

Th ' ' 1 t k ' ‘ ' n_. . .

e ehert verelee e re e’ whlen 15' ' whether they would permit such an inter-
read by Mahadevan in some copper tablets pretation that does not Wholly

after the inscription 1f)|w (our 0307, excluded as a possibility, at least not
0316, 0740, 0747, 1601 = Mahadevan's 3368, formal basis
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The sign drawn by Mahadevan (p. 24 f.) quite identical forms; thus the identifica-
as has been understood to stand for tion problem is a real One’

M

Graphic variants might occur due to
a ligature with) 53 (not g and Q ) as Such

its basic sign and it has been drawn 1) Incomplete standardization: the
accordingly ‘Ea same object can be represented pic-

‘ torially in different ways. The
The parallels suggest that ' should angle of Viewing, Selection and

probably be read for < in inscription emphasis of characteristics can

6168 (7238) but this has not been touched Vary within reasonable limits‘, O

Z) Gradual historical development (typi-
The correction of MahadevanTs reading Cally Simplification of pictureS)_

l which alone makes the inscription 4561 3) Regional Styles-
(5333) into j("" is based Several 4) The effect of the material and

9 9

technique of inscribing (e.g. wood
parallel inscriptions (our 2249, 3652, and Clay favour angular forms and

4195 = Mahadevan's 2249, 4652 [=1 5201, palm leaves round forms).

5331), where he has made the same mistake 5) The type and use of the Object and
the status of its owner (elaborate

and the correct reading has been checked and monumental Versus Simple and

from the original. crude forms).

The above remarks serve the purpose 6) Saving of Space (Compact and

of explaining the changes that we have turned Variants)‘
made in the material taken over fromv 7) Individual Styles and other
Mahadevan and based on his authority alone random reasons‘It lies in the nature of the thingc that The following criteria seem appropriate for
we cannot claim these interpretations to identifying two or more graphic forms as

be conclusive Until the originals have Variants 0f a Single grapheme'
b .ndependently Verified they a) Variants are assumed to represent

e n 1 .

therefore to be taken just as our sugges- the Same Object or concept andt. for possible Corrections At the therefore there must be a reasonableion -

t.me they be taken illustra resemblance between them. Theirsam 1 -
t'ons of some of the problems involved difference Should be a matter of1 ,

in the textual critieism of the Harappan grade’
inscriptions, which would need, as indicated b) Existence of intermediate forms’

. . A continuum of variants betweeabove, an extensive running commentary. n two
forms speaks for the merging of these
into a single grapheme, because dif-

5 Notes on the sign list ferent graphemes tend to create and
maintain a clear gap between their

The establishment of a sign list for the fQrmS_

Indus script is a difficult task; c) The contexts where the forms occur.
but to a large extent» it effects the use- If twe forms meet the ebeve eendi—
fulness of a concordance. There are two chief tions and Qccuf (almgst) only in
problems: (1) How to distinguish between "identical environments, they must
diff€I‘€‘I1'C gI‘8ph6]ll€S and in WhiCh OI‘d€I‘ be Qgngidered allggraphg Qf the
should the graphemes be arranged? game grapheme, (A150 a QQmp1emen—

tary distribution that could be

explained with variables like (1) -
. e 1 en 1 1

(6) above would lead to the same

conclusion as the identical distri-
The first problem would not exist

if all the signs were drastically individual
and easily kept apart. But in the Indus

bution.)

3%

u

é

U

A

script there are many signs that have been

inscribed in more or less similar but not

J

as
8-w
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The criteria must be applied not only feeturee ef the frequent Signs

to the basic signs but simultaneously »

also to the ligatures where the sign 162 W) and 169 xi ’ for instance’ is
is a component. The context criterium sufficient, we believe, to convince the

can be Very Convincing with high fre_ reader of their identity. Since the
quency forms but its power decreases
with the freeeeney_ when the eiene matter is of great importance, we quote

concerned are attested only a few the following combinations from Maha-

times, the conclusion is bound to re- e , .evan s own material.
main open to doubt.

IA famlsmeivwdindeintification of two distinct
" v

graphemes is equally detrimental as a x‘? xiv Y * I *
false separation of two allographs. The A} I’ vi‘
decisions must take both pgggibilitieg ‘Y ‘Yb Yfi Yj

into account with equal care and search for "Y My Y|| ’||
optimal solutions. In order to reserve UY UV wueuntm y".,m'ft‘
the reader the possibility of controlling the qt eke w A t~A

decisions made in this respect, but never- -
W .,

W T1" T T
theless to avoid the drawback that would if if ‘YY V‘Y
result from not treating variants of one c/Y v T

' I 1 .9» W U.

sign as the same, the Finnish 1j\Y LIT IE3 ‘5

\ L. " “"§ Ticoncordance of 1973 retained the chief §‘f ,ej
graphic variants in the drawn list of the ‘”¢ Tii
output but handled them as allographs. T @
In our opinion , this procedure is
the only one that can be eeneidered These combinations represent the great

correct, and it is followed here. majority of the combinations recorded for
In the si n list all allogra hs thus used .

g p these two signs, and cover those of the
are cited but given Just one common sign
number. Some identifications of variants
were made in JRAS 1975: 2, p. 182 n. l9, exclude one-5ided'materia1,SuCh as the

greatest frequency, especially if we

in supplement to the 1973 concordance. eeeeer_tebleee which
-

y na a
These and a few others have been imple+
mented in the present eien 1iet_ style of its own. (The combination of

T hi occurs in the copper tablets, in
numerous identical inscriptions, but

5'2 Critiue on Mahadevan's Sign list only once otherwise ) There are even

longer sequences which are identical save

Mahadevan had access to these princi— for the Variatien here dieeeeeed
, elg

ples for treating signs and variants and the Very Common eeeuenee ;trYe] t;T,e]’

he partly agrees with them (cf. Mahadévan and numerous entire inscriptions with
1977: l5 § ll.4). In the concrete identi— the combination \r er f + numeral

fications, Mahadevan's sign list cannot be Sistine of Short Vertieel etrekee.

accepted. While he has taken<f>'and 6?) The Signs 1' and f are emene_the

as mere variants of one and the same sign, few Signs which are Often preeeded by

yet representing both by just <8>> he does ‘numeral, and they share the charac-

not d0 so in the Case Of e'g' >261 (in teristic of being very often attested in t

Mahadevanis 1iSt)<C> and 373 <:D> 374 C)» the final position in an inscription.
although their distribution and combinations Moreover, both Variants are feund in the

are similar. Even a cursory glance at these Signs @and® which are not, as Mahade_

van takes them to be (nos. 387 and 389),
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different signs but again just variants We have now exemplified cases with

of one and the same sign. signs of high and relatively low frequency,

5imi13T1Y, in the C359 of the Signs and it is unnecessary to continue. Let us

H‘H“and‘§m appearing as separate signs mention, however, that in one case Mahadevan

(nos. 110 and 112) in Mahadevan's list, lists as many as five different graphemes

one of the most charecteristic sequences T
(367 £2’ 368 ii"369 {ff,37O ‘ttr 371 iii )

7

, ' Hm A

of the latter is I/.i£s (attested ac— which we consider all to be variants of one

cording to Mahadevan 8 or 9 times); in the and the same sign. Similar variation is

form (jnmu§§ it makeS three out of seen in the combination of this sign with

the total six occurrences of the sign mm; ()4; , which is again taken by Mahadevan tg

recorded by Mahadevan; two of the rest are be three different signs 362 tgg,

pottery graffiti. The pots have ample 363 (Q; , 364 NQJ .

writing space, but otherwise such a long

form of the number seven was rarely used.
5.3 Notes on the hapax signs

Parallels for such a division of the ‘

strokes transforming a numeral sign to two
The constitution of the sign list

lines put one above the other can be
also depends to a large extent Qn the

easily quoted, e.g.lH"alternating with»
‘H ‘H“‘ ‘H 15 interpretation of the texts. A few ex-
'| , and ialternating with '

H‘ amples follow. Mr. Mahadevan distinguishes
such identical contexts as the iscription 9

A
a sign , which 1S found in one seal

having nothing else but these numbers and
only. There 1S surely enough evidence

the following sign Y or Y ’; these for phallic cult in the remains of the
signs, too, appear as different signs in

Indus civilization, but a closer exami-
Mahadevan's book. The case is sealed by nation of the seaH"where this sign is
the attestation of the parallel combined

HH
signs0“H“)and (|"). For the former Maha-

found suggests that the extra stroke is

rather due to careless carving of the
devan quotes only three different texts:

ifmmo, Lf_{]0MmH<> 1jmM0w/ sign 7: than an intended phallus, for simi-

i lar mistakes are found also in other de-
The different inscriptions (excluding the

tails of the same seal (1321).
reverse sides) recorded by Mahadevan for .

the sign ( ) are tolerably similar:

U<‘:::>Z$ . ('11:) "<> (this is
also Mahadevan) was unique, for in all other

cases where the man-sign was ligatured with
probably misread for the following onez) other Signs both Sides these other

Uc:::).|® ’ Uc:::)UQ an_d Uc:::)U,Qf&i ‘ signs are mirror images of each other, cf.
This is especially true, if one takes into t$Xj6 ‘xjtk kij

9 9 ' .

consideration their low frequency and the MOreOVer’ the hands of the man Sign do not

fact that the Combination Hmuég (Which in this case turn upwards before touching

is parallel to ““é§ ) is at least V
the other signs. If we now examine the

twice follewed by the Signs tr‘) inscription where it is found, 3599

as is the sign (Q9 once above. pC@Ei‘M@JP;@
J; 1 ~» :1 ml-,, “ \ 25;;

we note that the sign <3) previously sup-

posed to be ligatured to the man sign is

U

§

The sign read previously as OX1-‘(thus

Q1\»
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fe11ewed by the Sign H en the left 5ide_ ferent ranks, we now introduce the code
. _ numbers which have been used in theThe signs I form a coherent combi-

Finnish computer corpus from 1965 on-
nation without anything preceding them in wardS_ These numbers which occupy the

the ingeriptien 3245; lower row to the left of the signs, are
gg not systematic, but serve only the need

of identification. The upper number is
This Suggests that they also have te be the rank number and all signs considered
read thus in the ingcriptign 3599 and as graphic variants of the same sign
that the ejeel (j) ie eely accidentally share the same rank. The underlined.ver=

sions are also included, but there are
engraved Se eleee te the man'5ign' plans to remove them later (see § 6.6).
Therefore, the sign(]nJ has been removed

from the sign list, and the inscription
ie reed g V O w 6 Notes on the lists of the corpus

““_ 6.1 The layout S

This may serve as an example of the revi-
sions of other kind made in the sign list. The lists of the corpus are presented
Eeeeeielly ell heeex leeemene heve been in two columns in order to utilize the

physical space efficiently. This layout
t Subjected te e tough inspection‘ permits more than 140 inscriptions to be

viewed without turning a page. The columns
are aligned right or left as needed de-

5'4 The etdet et the Signs pending on the sorting direction. Each

The erder ef the eieee in beth inscription is preceded/followed by a

end MehedeVen,e liet (ee in eerlier Sign code group for identification and rough
liete end in ether hiereelyehie eeripte classification. If the text takes more

, .

as well) has been based on the outer than one line’ the eede group appears
next to the first of these only.) As the
direction of writing (here normalized
throughout) is from right to left, the

forms: first come signs which look like
men, then those which look like animals
and their parts etc., and finally the

ebetreet eeemetrie eheeee ef texts in the basic corpus are right-aligned

different kinds. Exceptions to this
strictly formal principle were however

The code group for each inscription

and the reference numbers appear in the
right margin.

freely made in the 1973 sign list
in erder te eriee peteetiel consists of two lines; the upper one 1S

Verieete eleee te eeeh the identification number and the lower
ether eeeeib1e_ Thie ereeedere ' one gives the classification codes.

ensures that such signs will be seen

in close proximity in the processed 6_2 The inscription number

lists (concordance etc.) which follow s

the Sign iiSt etdeT- ih MehedeVah'S The identification number (or inscrip-
1iSt, eh the eehtTeTY> ehe Sometimes tion number) usually consists of one to
tihdS SiShS VeTY Similar to each ether four digits. In some cases two or more

Wide1Y SePeTeted- seal impressions have been made on a single
in the Present Sign 1i5t> the Order et object. In these cases the inseriptions

the signs has also been rearrenged in ac- treated as independent units but have

eetdenee to the above mentioned ptineit been given the same numerical identifica-
P1e5' The eatliet Sign list had only tion number followed by one letter (A,B,...)
the numbers of the rank order, but when fer unique identifiCatiOn_ x

the list is modified» these numbers For the numerical codes, which are gen-

ehenge' To ensure e possibility te erally identical to those used in the Finnish
tetet te the Signs white in the eittert concordance of 1973 see there table I
ent versions of the sign list have dif- n_ Xvi; See also §3_4 and 4_2 above,
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5,3 The inggriptign type cgdg 6.6 Au§iliary signs for broken inscriptions

The first two positions in the lower line In the Corpus different kinds ef
of the code group contain the numerical code auXi1iaTY 51895 are used‘
for the inscription type. The code values Egg means that an uninseribed Seal
used are the same as in the 1973 concordance ZZZ or Sealing is CQnC@fned_ These

(See tnere table ii PP‘ XVii"XiX)~ ' items do not constitute texts, but
' they have been included in the corpus

6_4 The ieenegraphy Cede because they belong to the same kind
of textual categories as the majority

The last two positions in the lower code of tne Objects on wnicn tne inscrip-
line contain the numerical code for the iconO~ tiens are found‘ Tney nsnniiy near
graphy of the ehjeet_ The cede Values some iconographic motifs shared by

are the same as in the 1973 concordance (see Simiiei inscribed Objects end ere
there table IV pp_ XiX_XXi)_ therefore interesting to get inclu-

/ ded in the statistics. This category
has been systematically omitted by

Q

6.5 Physical boundaries in the texts Mahedevant T
e

Object probably once inscribed,
The position between the typological i:::] but now broken so that no inscrip-

and the iconographic codes contains a code tien remains to he Seen Included fer
that indicates the number of lines or sides Similar reasons as the nreeedine eate_

in the inscription. The code has the follow— eery’ and else emitted hy MahadeVan_

ing VnineS' 2 f Object or side of an object pro-
‘ n / bably inscribed, but for some

ninnk one-line inscription reason or other inaccessible for veri-
2 inscription with 2 lines fication in photographic or original
3 inscription with n lines form. The symbol stands for an unde-

n Znsined Object fined number of signs.
7 engined Object §f§ stands for one sign that is
9 Oiner Cases inn supposed to have once existed

A
in an inscription, but which has now

A blank space in the text corresponds heen broken eff er eh1iterated_
to the boundaries indicated by the code Whenever it has been neeeihle te
value. When the original inscription con— estimate the number ef missing
sists of more than one line or side, they Signs (e e_ from the neeitien of the
have been plotted on the same line in the hole in the middle ef the Seal in

iiet if Space permits‘ Wnen it was relation to the remaining part of an

necessary to divide ine inscription inscription), this has been indicated
to several lines in the list, the division by repeating the eymhel aeeetdinely
has always been made according to the bounda- Mahadevan (1977: 19) maintains that
ry positions. We have planned to improve "in the nature of things it is net
upon this mechanism by indicating the type possible to count such things", but

Of boundary Winn n Separate Cede in we strongly disagree, and are of the
the list (instead of the plain blank space). eninien that it is Very useful te
This will also remove the few ambiguities knew at least annteximately Whether

’

nne to the Cede Veine 9' only one or more signs are missing.

&§&

on either side of the text denotes
that the rest of the text has

broken off, and that it is either not
possible or very uncertain to
estimate the number of missing signs.

Q

W

In

Q
~

‘B-\.
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g2? denotes either a sign of which 5_g Teennieel notes
/v/ so little is visible that it is

impeesibie to identitY it (but one can We have used a Burroughs B6700 computer
be faiT1Y eettain that there Onee has and a CalComp 1039 plotter at the Computing
been a sign) or else a sign whiCh is Centre of the University of Helsinki. The

diftieuit to Teeegnize 35 anY Qt the routines for composing lines and pages out
knewn eigne or to eemptehend as to of single signs are new and written in
its eXa¢t feTm- FORTRAN. We have used the subroutines for

~ The underlining ef 3 Sign has plotting single signs written by Seppo

mu" been added te indicate an e1e' Koskenniemi for the 1973 concordance.
ment of uneerteinty (Menadevan Otherwise the processing has been done

n5e5 an asterisk fer the Semen mainly with an Extended Algol program
PuTPe$e)- At Present the under“ package for linguistic data processing,
lining denetee many different called LINUS and written by Kimmo Kosken-
things, ranging from a very slight niemi,
doubt in th€ ChOiC€ Of id€ntifi- we prefer te use the plotter for the

’ cation between two, three, or four output at least at this stage of the work,

Q

signs, to guesses based on very because of its versatility and the ease

Slight evidenee and Te¢0nStTuCtiOH in making modifications to the signs and
of entirely lost data. There is in adding new signs. The quality in the
8 need fer finer di5tiH¢tiOHS h€r€, final lists could perhaps be enhanJ\ed
and the underlinings will be replaced by using 3 liqnid ink pen instead of a

by appropriate codes in due course. ba11_pOint_pen in the p1etter_

6.7 The order in the sorted lists

. The inscriptions are arranged
- in the sorted lists in an order that

is implied by the following five
sorting criteria:

1) The ranks of the signs in
the inscription, starting
from the appropriate end.

9 Boundaries (i.e. blanks)
do not affect the sorting;
broken signs are treated
according to their rank in
the sign list.

2) The iconographic code.

3) The typological code.

4) The code indicating number

of lines/sides.
5) The inscription number (in

ascending order).

R
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R E F E R E N C E S G. R. Hunter, "Mohenjo-daro — Indus
epigraphy", Journal of the Royal
Asiatic Society 1932, pp. 466-503

§l
~ id., The script of Harappa and Mohenjo—

daro and its connection with other
A. Parpola, "Tasks, methods and results Scripts, London 1934

in the Study of the Indus Scriptn’ M S Vats Excavations at Harappa' ' . I J

Journal of the Royal Asiatic Society Delhi 1940, V01 II, p1_ CV_CXVI

2,.pp. (nsign manualn)

This paper outlines the position in the
study of the Indus script from the Finnish §2.Z
team's point of view, and also provides
the most comprehensive and up-to-date A' & 5' Parpola & 5' K°5kenniemi,
bibliography on the subject. Of the Cvmputing @PPP0@@h #0 PP0t0-
literature that is not included there Indian, 1955! An interim report,
we shall mention the following pub1i— (cyclostyled Helsinki 1956, 6 PP-)
cations: A. Parpola, "Computer techniques in

[Ju. V. Knorozov et a1.] Soobsgenie ob
, ,, , ,, _ ' 0:1 1971 . 10-15issledovanii proto—indiJskih tekstov Kadmos 1 ’ ’ pp

. . - ' ' & . P & S. P -- Proto-Indica: 1975, Moskva 1975 S Koskennleml A arpola ar
A. R. K. Zide & K. v. Zvelebil (eds.), P°1a’ Materiazs for the Study O~

the Indus script I: A concordance

“*2

The Soviet Decipherment of the
Indus Valley Script: Translation to the Indus inscriptions, Helsinki
and Critique’ The Hague & Paris 1973 (Annales Academiae Scientiarum

1976 (Janua Linguarum, Series Fennicae B 185)
Practica, 156) Ju. V. Knorozov & M. A. Probst,

J. V. Kinnier Wilson, Indo—Sumerian: review of this Concordance in:
Indo—Iranian Journal 17: 1-2,
1976, pp. as-as

A new approach to the problem of
the Indus script, Oxford 1974,
and its reviews by T. Burrow
(Antiquity 49, No. 194, June 1975,
p. 151-153), by E. Sollberger §2'3
(Bulletin of the School of Oriental
and African Studies_39:1’ 1976’ I. Mahadevan & K. Visvanathan, "Compu-

183_4), and by K. V. Zvelebil ter concordance of Proto-Indian Signs"
(Journal of the Royal Asiatic pp' 291-304 in: D’ P‘ Agrawal
Society 1977 2, p. 211-4).  & A‘ Gh°5h (ed$~)» Radiosarben and

G. F. Dales, "New inscriptions from India” Archaeology’ Bombay 1973
MOhenjO_DarO, Pakistan", l1l_ I. Mahadevan, The Indus script — A

123 in B. L. Eichler (ed-). statistical study’ A brief Synopsis Of “
Kramer Anniversary Volume, Kevelaer & a forthcoming publication: Delhi»
NeukirChen_V1uyn, 1976_ October 1973 (ll cyclostyled pages) A

I. Mahadevan, The Indus script: Texts,
Concordance and Tables, New Delhi
1977 (Memoirs of the Archaeological
Survey of India, 77)

S. Langdon, "The Indus script", PP'
423-455 in J. Marshall (ed.),
Mohenjo-daro and the Indus civili-
zation, London 1931, Vol. II

C. J. Gadd & S. Smith, "Sign list of
early Indus script", ibid., V01.

II, pp. 406-422 & Vol. III, pl.
CXIX- CXXIX

3.

the study of the Indus script", *

8
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