Verbs in Sanskrit Wordnet

Abstract

How far the language divergence affects the
development of a Wordnet following the ex-
pansion approach, especially if languages are
historically related and the Wordnet of the
older language is created on the basis of the
modern language, is the topic of discussion in
this paper. The verbs in Hindi and Sanskrit
differ from each other in nature which affects
the process of developing the Sanskrit Wor-
dent (SWN) from Hindi Wordnet (HWN).
We present here those differences and strate-
gies to create SWN. We seek to examine if
the expansion approach forces to bring up is-
sues rarely paid serious attention so far.

1 Introduction

The Sanskrit Wordnet (SWN) is being developed
at 1IT Bombay following the expansion ap-
proach. Hindi Wordnet (HWN?) is the source for
it. Hindi is New Indo Aryan (NIA) whereas San-
skrit has three different stages namely Old Indo
Aryan (OlA), Middle Indo Aryan (MIA) and
Modern Sanskrit?. It would generally be unac-
ceptable that the lexical database for a historical-
ly older language is developed on the basis of the
database of the historically younger language.
We show in this paper how in this scenario crea-
tion of SWN could prove useful linguistically.

1.1  Current status of the work

In all, 10244 synsets are completed in
SWN till 31" August 2011. Category-wise break-
up is as follows-

Noun 7033
Adjective 2306
Adverb 170
Verb 735
Table.1

Unique Word count- 28930

Y http://cfilt.jitb.ac.in
% Burrow (2001: 2)

Ratio per synset- 3.5

Developing SWN with the expansion approach
gives us an opportunity to study the linguistic
peculiarities of Sanskrit from a fresh perspective.
In this paper our focus will be on the divergence
of verbs in Sanskrit and Hindi and its implication
for constructing verbal synsets in SWN.

1.2 The roadmap of the paper is as follows:-

Second section discusses verbs in Hindi. The
nature of Verbs in Sanskrit is discussed in third
section. Section four discusses the strategies
adopted while creating the synsets of verbs in
SWN. Fifth section focuses on the emerging is-
sues in SWN. Sixth section draws the conclusion
from the material presented and also poses inter-
esting relevant issues for future discussion.

2 Verbsin Hindi

Hindi has two kinds of verbs, namely, Simple
and Complex. Verbs like el (calana — to walk),

Te&dT (cadhana- to climb) etc. are simple verbs
and 3RFH HIAT (arambha karana- to start), forg

sreleT (likha dalana- to finish the writing) etc. are

examples of complex verbs®. The complex verbs
are again divided into two groups i.e. Conjunct
verbs and Compound verbs. A conjunct verb is
the combination of Nominal/Adverbial + a sim-

ple verb, e.g. 3IRFH HIAT (arambha karana),
HAAT AT (sarvanasa karana-to destroy) etc. A
compound verb is the combination of Verb +
Verb, e.g. for@ srerar (likha dalana), @ o (kha

lena) etc. Sometimes the second verb is aspectual
or modal when it functions as an auxiliary.

2.1 Compound Verbs

The second verb in a compound verb construc-
tion (as in for@ srere) (likha Dalana) is called as
the vector (Chakrabarti 2008). Chakrabarti et. al.

s Bhattacharya et. al. (2007: 3)



(2008) discuss the issue of compound verbs in
Hindi. ‘Light verb’ is also a term used for the
second verb in V+V construction®.

2.2 Conjunct Verbs

The conjunct verbs are the combination of a
noun/adjective/adverb and a simple verb. In the
conjunct verb it is obvious that the tense, mood
and aspect are expressed by the main verb. Not
every occurrence of Noun/adjective/adverb and
Verb is considered as ‘conjunct verb’” in HWN.
Various tests such as adding the accusative case
marker, constituency tests, adding modifiers to
the noun phrase etc. are used to determine the
conjunct verb. Then the ‘true conjunct verbs’ are
revealed and those only are added in the synset®.

3 The nature of verbs in Sanskrit

Sanskrit is an inflectional language. The tradi-
tional Sanskrit grammarians have shown the
main division of a word; i.e. a stem and a suffix.
The stem expresses the lexical meaning and suf-
fixes bear various meanings such as tense, mood,
aspect etc.

3.1 The Verbs in Sanskrit

By verbs® we mean roots which stand for an ac-
tion lexically. Verbs in Sanskrit are said to be of
four types namely, simple roots, derived roots,
denominatives, inchoatives’. By simple roots we
mean the part of a verb that remains after suffix
stripping. A traditional list of Sanskrit verbal
roots is available in the form of ‘dhatupatha®. In
SWN we have followed the entries as given in
this treatise. But certain entries of roots, different
than the surface level root, which have some
technical aspect, are not incorporated in the syn-

sets of the verbs in SWN e.g. 9§ (to tolerate) is
&g at surface level. The dhatupatha gives the

entry of &g as ug for phonological operations.
We have avoided such complex entries in SWN.
SWN synset has the root %, not ug.

“ Butt (2003)

> bid.

® The primary information about the synsets of verbs in
SWN is given in Kulkarni et.al. (2010 a) It discusses the
peculiarity of the gloss of the verb and other features. The
importance of the gloss of the verbs using navya-nyaya
theory is also discussed in Kulkarni et. al. (2009).

" This division is based on Speijer (1980 reprint).
& This is the collection of verbal roots.

The derived roots are the forms of the simple
root which are formed by adding certain suffixes
to the simple roots. These are causatives®, desi-
deratives'® and intensives''. All these formations
are optional except causatives. The denominative
verbal roots are formed by adding certain suffix-
es to the nouns®. The inchoatives® are special
formation in Sanskrit as a suffix is added to a
noun or an adjective and then it is compounded

with verbs such as @ (kr), ¥ (bha), 319 (as).

3.2 Historical survey of verbs in Sanskrit

There are in all seven* dhatupathas
available traditionally.

All of these give around 2000 verbal roots.

These all are studied by Palsule (1961). He has
studied all these dhatupathas critically; including
the grouping of the verbal roots, other technical
devices that form a part of each entry in
dhatupatha etc. He has also discussed the issue
of meanings given in the dhatupatha in detail.
There is one more article which is important in
this regard. Whitney (1885) reduces the number
of verbal roots in Sanskrit as given in dhatupatha
(around 2000) to just 845 and gives a detailed
account of the usage of the verbs and records
these roots as available in vast literature of San-
skrit, ranging from Vedic period upto 18" Cen-
tury A.D. This article is important as it contains a
historical record of the usages of the verbal roots.
Edgern (1885) tries to reduce the number of the
roots in Sanskrit applying the diachronic ap-
proach. He analyzes all the 10 classes of verbal
roots in Sanskrit as given in the tradition. He re-
duces the number of the verbal roots on the basis
of Proto Indo-European etymology. All the stu-
dies mentioned above and those of Rocher
(1967), Nooten (1969) have focused on the one
hand the historical development of the verbal
roots and on the other hand the theory of mean-
ing as discussed in Paninian tradition. But we
find hardly any study which speaks about the

° IH(to 00)-ITHTTT (gamayati) (makes somebody go)

" a1 (to go)-ToraTiArwTa(jigamisati) (wishes to go)

1 ITH(to go)-ag\?TH?f(jamgamyate) (goes again and again)
'2 Astadhyayi 3.1.8-27

s QLeFelp- to make white which is not white before

14 Paninian, Candra, Katantra, Jainendra, one dhatupatha by
Hemacandra, one dhatupatha ascribed to Sarvavarman,
dhatupatha by Vopadeva titled as Kavikalpadruma.



lexical semantics of verbs and how to lexicalize
their combinations with pre-verbs etc.

3.3 Survey of Syntactic study of Sanskrit

In contrast to Hindi, Sanskrit uses simple verbs
and the kinds of verbs that are briefly explained
in the former passage. The concept of ‘complex
verb’ is mainly discussed while studying the syn-
tactic nature of a language in modern linguistics.
The syntactic studies of Sanskrit are older than
‘modern linguistics’. Speijer (1886) was the first
to publish a book on this topic. The term ‘com-
pound verb’ is found in this book, but its conno-
tation is completely different from the present
one. He terms the pre-verb and verb combination
as ‘compound verb’. Dr. Sukumar Sen®® (reprint
1995) has written articles on the syntax of Indo-
Aryan languages. But he uses this particular term
for N+V combination. These articles are older so
the term is used in non-standard sense. The mod-
ern Sanskrit grammarians like Whitney (reprint
1962) do not discuss the topic. The work has
mainly focused on the conjugation and other pe-
culiarities of Sanskrit. Burrow (2001 first Indian
edition) has also adopted diachronic approach
while studying Sanskrit. lvanov (1968) has tried
to study the syntax of Sanskrit. But he also does
not even use the term ‘compound verb’. Our at-
tempt in this paper is to see if expansion ap-
proach can throw some light on these issues.

4  Strategies of creating verbal synsets in
SWN

Below we discuss the strategies with regards var-
ious issues.

4.1 Lexicalization vs. Suffixation

Hindi uses lexicalized units to denote tense,
mood, aspect and such other syntactic informa-
tion. This kind of information is fused into one
unit in Sanskrit and it is expressed by a suffix.
The unit of a verb that bears syntactic informa-
tion is called as an ‘auxiliary’. Sanskrit has very
few ‘auxiliaries’. Hence the synset which ex-
presses such syntactic meaning cannot be
mapped in SWN as the conveyor of such mean-
ing i.e. suffix is not a part of lexicon. The exam-
ple is given below-

1. (synset id. 10809) geheAr'® (chukana)- forelt
T P ARHT 7 TE=T (KisT karya ka baki na

13 Sen has written these articles in late 19" century A.D.

rahana ) "1 31T WIAT @1 " (kya apa
khana kha chuke)
gahell (chukana) is a modal auxiliary in Hindi.
This particular sense is expressed through a suf-
fix (g3 or ddd) in Sanskrit. Hence we cannot
link this synset.

2. (synset id.10149) THTGAT BT, Tehedl

(saribhavana hona, sakana) @IS &I &l

HhAT (kof karya ho sakand) 37T aTRRer

B & FHTGAT &1 (3ja barisha hone ki
sarnbhavana hai)

GaheTt is also a modal auxiliary in Hindi which is

expressed through a suffix (fog) in Sanskrit.

Hence we cannot lexicalize above mentioned
concepts in Sanskrit and link the synset of Hindi
in HWN.

4.2  Light Verbs

Hindi has light verbs but they are absent in San-
skrit. Butt (2003:18) says that the decrease in the
use of the pre-verbs has given rise to the use of
the light verbs. Every language that uses the light
verb has a closed set of such verbs. Hindi has
11" such verbs. The light verbs express the
meanings like completion, suddenness, benefac-
tion etc.

4.2.1 Light verbs and pre-verbs

Sometimes the meanings like completion as in
TelT 1T (cala jana) would be conveyed through

a pre-verb in Sanskrit like faX (nir) as in f&eTa:
(nirgatah) (he went).

4.2.2 Reverse Example

16 complete, finish - come or bring to a finish or an end "He
finished the dishes" ""She completed the requirements for
her Master' s Degree" "The fastest runner finished the race
in just over 2 hours others finished in over 4”
hours"http://www.cfilt.iith.ac.in/'wordnet/webhwn/wn.php
o expect, anticipate - regard something as probable or likely
"The meteorologists are expecting rain for tomorrow
http:/Awww.cfilt.iith.ac.in/'wordnet/webhwn/wn.php

18 poornima (2008:7) There are 11 light verbs listed in the
paper. daaT (baithana), STeleTT (dalana), T (dena), T (lena),
ARAT(marana), fASBTEAT (nikalana), 3T (ana), ST (jana), TS
(padna), fA@eraT (nikalana), 36T (uthana). One verb is repeated
as they are grouped according to transitive and intransitive nature.



Here is the reverse example where Sanskrit does
not express the meaning of the light verb by any
of the pre-verbs™.

7122% ush AT 3f &
e H gE A 3nfe
ST AT ST (ek cija adi
ke badale mein dasart
cija adi lena ya dena)

T & 3O QU B
geol & (rama ne apant
purani freez badala df)

T IE] Gedl HeIE
qEJ: DRMIGEETE
gIIR:| (ekam vastu
datva anyasya gra-
hananukalah vyaparah)

"THAT FGET MAhuTieehT
TII<Sd | (rama
Sttakakapatikam

svasya

deolell, 9ol &l | pratyayacchat) /faerd:

(badalana badala dena) ufaa<aia AN I
(tilibhyah pratiyacchati
masan)

gfder (pratida), a3
(vime), @& (nime),
A(me), FiATOT (prati-
pan), AT (vyatihy),

gdg (vyavahr),
TR (parivyt)
Table.2

The concept in 7122, ‘to exchange’, can be ex-
pressed in Hindi with the help of two verbs. One
of these verbs in Hindi is simple verb and other
one is V+V i.e. compound verb. The second

member T is a light verb. In Sanskrit the con-
cept [(Teh st 3T & Teet F gady drst 3nfe o
a7 ¢a) (ek cija adi ke badale mein daisart cija adi

lena ya dena)] is expressed by adding a pre-verb
to the verb which means exactly opposite by add-
ing a pre-verb e.g. fdar. The root & means ‘to

give’ but when ufa (prati) is added to the verb

19 These are as follows- o (pra), UM (para), 31U (apa), HH
(sam), 3] (anu), 319 (ava), fAE (nis), FA (nir), A (dus),
g (dur), T (vi), 3118 (an), 1 (ni), 317 (adhi), 31T (api),
AT (ati), G (su), 3¢ (ud), 37T (abhi), IT (prati), TR (pa-
ri), 34° (upa) (Total 22).

2 change, exchange, commute, convert - exchange or re-
place with another, usually of the same kind or category
"Could you convert my dollars into pounds?" "He changed
his name" "convert centimeters into inches" "convert hold-
ings into shares"
http:/Awww.cfilt.iith.ac.in/'wordnet/webhwn/wn.php

then its meaning changes to ‘to exchange’. Same
can be said about o7 (pan) which means ‘to buy’
and when ufd (prati) is added to the verb then its
meaning changes to ‘to exchange’. Tafdg
(vyatihr), <gag (vyavahr) also mean ‘to ex-
change’ but the verb occurs here with pre-verbs
like fa+31fad (vi+ati) and fa+3ra (vi+ava). The
meaning of the root g is ‘to take” but it changes

when these particular pre-verbs are added to the
root. Sometimes the root expresses the same

meaning with the pre-verbs too, as # itself means
‘to exchange’ but fad (vime), fa3r (nime) also
mean the same.

All the members of the synset express the mean-
ing of the root geelar (badalana) only. But no
member of the synset in Sanskrit expresses the
sense of ST (dena).

4.3  Conjunct verbs

The noun or adjective or adverb and a simple
verb together form a conjunct verb.

4.3.1 Conjunct Verb with a dca# word in
Hindi and Simple Verb in Sanskrit

The conjunct verbs with the combination of- a
degar® word + simple verb, in HWN will be ex-
pressed by a single verb unit in Sanskrit, e.g.

gTHl Bl
karana), PIHAT BIAT
(kdmana karana), 3TOI

YW (iccha rakhana) (to
desire)

(iccha | 3Y (isa), & (kam) (to

desire)

HAATA FAT (sarvanasa
karana) (to destroy)

A (nas), €aq  (dhvam-
sa) (to destroy)

Aed BT
($anta karana) (to stop)

A ($am) (to stop)

Table.3
The verbs in Hindi are conjunct verbs and the
verbs in Sanskrit are the roots of the words in

Hindi conjunct verbs, e.g.; 3=t (iccha) is de-
root 34 (isa), <hIHAT
(kamana) is derived from &4 (kam) and so on.

rived from the verbal

2! 3| word is a Sanskrit word used in modern languag-
es.




4.3.2 Conjunct Verb
verb+Verb in Sanskrit

in Hindi and Pre-

7861% feRElY T 3TEROT
AT (kist ka anusarana
karana)

g & g RN aF
IR &1 draT foRar (puli-

T CIECIGOTE
IR : | (pascat
dhavnanukalh vyaparah)

HRETHT: EreepTel ATad

aka ey |

sa ne bahuta dera taka | (araksakah cauram

chora ka picha kiya) anvasarsuh)

W7 AT URAA NS | 3 (anusp),  IHFITH

o9l (picha  karana | (anugam), U1

pachiyana piche lagana) | (anudhav), IS (anu-
vraj), AT (anuya),

A (anuvyt), Jefehd
(anukram), 3f<Ig (anu-
dru), HHGIH (samanu-

gam), HHAIG (samanu-
dru)

Table.4
This example (id 7861) is in the sense of ‘to pur-
sue or to follow’. In Hindi it is expressed through

conjunct verb (Gr&T &I “picha karana’, WS o911

‘piche lagana’) and a simple verb (afS3rm
‘pachiyana’). In Sanskrit, it is expressed through a
pre-verb 37 (anu) and TA (samanu) along with

verbs which mean ‘to go’ and ‘to run’. Here two
pre-verbs combine together. This is the unique
feature of Sanskrit absolutely absent in Hindi.

4.4 Simple Verb in Hindi and Conjunct
Verb (?) in Sanskrit

Here is the example where Hindi expresses a par-
ticular concept through a simple verb. But San-
skrit, against its natural tendency, expresses a
particular concept through a noun and simple
verb combination.

5351 A, TSl

IET BT (srya
Chandra adi ka asta
hona)

I T a1 I
Ufd ITHATI Gl ATUR: |

(Suryasya chandrasya va
astarh prati

22 pursue, follow - follow in or as if in pursuit "“The police
car pursued the suspected attacker" "Her bad deed followed
her and haunted her dreams all her life
http:/iwww.cfilt.iith.ac.in/wordnet/webhwn/wn.php

gamananukilah vyaparah)

"gI uRH A gaar

® _ N H:él’ ufRAfefY  3red

oo ™ T S (s
pascimadisl astarn gaccha-

ZqaT (dabana), Tela | ti) IE_IH

(dhalana), 3167 @ | (astarn_gam),  3Re_gS(

(asta hona), 3T&J9Td | (astarn_vraj),  31&d T

I (astagata hona) | (astam_ya), 3¥d. 3 (as-
tarn_i), 3ECTereTe]_37eolq
(astacalam_avalamb),
IEIRAEHA_3raeid (as-
tasikharam_avalamb),
IEATIEE_UTq
(astacalam_prap),
IEATAEH_UTq
tasikharam_prap),
HER_HAES (sagare_masj)

(as-

Table.5
This is an example of such concept which is not
expressed through a single verb in Sanskrit. The
synset in Hindi is ‘g1 (dubana) means ‘to set’.
This concept is expressed through a single verb,
TofdT (dhalana) as well as Z94T” (dubana), in Hindi.
Other members of the synset are ‘conjunct
verbs’. The first member is ‘dc@d’ (tatsama)

word in it. There should be a strategy to map this
synset in SWN. The possible solution is, a phrase
which means ‘to set’ in Sanskrit should be en-
tered in the synset like HWN does in other syn-
sets of verbs.

Should we call all the members
(3R_IH) (astarn_gam) etc. of this synset in
SWN “conjunct verb’? The first word in ‘astarn
gam’ means ‘setting’” and second word means ‘to
go’. Both of these words together mean ‘to set’.
‘Asta’ is an independent lexeme in Sanskrit and
‘gam’ too. In this way one concept is expressed
through ‘noun+simple verb’ combination. Hence
it can be labeled as a ‘conjunct verb’.

5 Emerging Issues

In the previous (fourth) section we have shown
the strategies of creating the synsets of verbs in
SWN. Following are certain emerging issues
which are an outcome of the activity of develop-
ing SWN with an expansion approach.



5.1 Role of pre-verbs

In the section 4.3.2 we have shown that Sanskrit
expresses meanings (expressed by conjunct verbs
in Hindi) through pre-verb and verb combina-
tion. Hence pre-verbs will play an important role
as far as the lexicalization in Sanskrit is con-
cerned. The pre-verbs are also important to study
the relational semantics.

santus (please) pratus (to delight)

4 oynonym

tus (to please)

Antonym "

vitus (to displease) paritus (much please)

Fig.1

The verb ¥ (tus) means ‘to satisfy’ or ‘to
please’. When various pre-verbs like I (sam), I

(pra), TiX (pari) etc. are attached to it then mean-

ing of the verb gets changed slightly, hence we
may say that these newly formed words are syn-
onyms of the original verbs®. But the other pre-

verb i.e. f& expresses opposite meaning i.e. ‘to be

unhappy’.
The figure no.1 gives an over-view that

such kind of study of the relations among the
verbs and their combinations with the pre-verbs
would reveal some interesting issues in the field
of ‘relational” semantics which forms a founda-
tion to the Wordnet activity.

5.2 More discussion on conjunct verbs in
Sanskrit

Sen (reprint 1995) is an important contribution in
this discussion. It provides (presented below) a
list* of verses in Mahabharata® and goes to
show the usage of conjunct verbs.

The list is given below.

1. T HRIATH Mahabharata 1.80.27
(rajyam karayitum)
State to make somebody to do
(to rule a state)

23 This feature drastically increases the size of the synset.
2% Sen 1995:382
%% Mahabharata is an epic composed by Vyasa.

2. UTUgHTE Tk | Mahabharata 1.90.73
(Pandurbhavam cakre)
Pandu opinion do
(Pandu decided)|

3. ITHATT AT Tk | Mahabharata 2.2.2

(gamanaya matim cakre)
Togo intellect to do

((He) decided to go) |
4. YAA Tk | Mahabharata 2.4.1

(pravesanam cakre)
Act of entering do

((He) entered)|
5. TS AA: $% | Mahabharata 2.13.26

(rajastye manah kuru)
rajastya mind do
(Concentrate on rajasaya)

6. oIl Th AcH | Mahabharata 3.81.3

(pajam cakre mahatmane)
worship do ‘honorable person’
((He) worshiped the ‘honorable per-
son’.)
7. TG AA G | Mahabharata 2.13.4

(yajnayaiva mano dadhe)
sacrifice only mind keep
(Concentrate only on sacrifice.)

8. drd &arfel | Mahabharata 3.265.3

(vacam dadani)
word  give
((Let me) promise)

The members of each verb (in these cases) are a
noun and the verb. The verbs like & (kr), aT (da),

T (dha) are used here. So we may say that there

are ‘conjunct verbs’ found in the Sanskrit litera-
ture also. On the basis of this discussion we can
say that we use conjunct verbs in SWN to map
concepts in HWN.

We are also aware of the distinction be-
tween the conjunct verbs and the peri-phrases.

5.2.1 Peri-phrases- Most of the verbs in Sanskrit
can be converted into ‘derived form of the verb +

kr’ format (peri-phrase) e.g. I<afa (gacchati)-



AT FAI? (gamanam karoti) (he goes), Tafa
(pathati)- ga= @IfI (pathanam karoti) (he stu-
dies), d (sete)- T HATA (Sayanarn karoti) (he
sleeps) etc. Because of their distinct nature from

the conjunct verbs we do not make peri-phrases
the part of SWN

6. Conclusion and Future Work

1. The preverbs play an important role in
Sanskrit and will be used effectively in
SWN to express various Hindi language
phenomenon like ‘light verbs’.

2. It could be shown that Sanskrit has con-
junct verbs.

3. The conjunct verbs will be a part of syn-
set of verbs in SWN and not the peri-
phrases.

4. The study of the inchoative constructions
in Sanskrit and conjunct verbs in Hindi
is an interesting issue which we reserve
for future discussion.
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