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Abstract

IITB is spearheading the Lexical Re-
sources front in the field of NLP activi-
ties in India with 3 Wordnets, Hindi, Ma-
rathi and the recently launched Sanskrit
Wordnet. The Hindi Wordnet has served
to be the source Wordnet on the basis of
which using Expansion approach, Mara-
thi and Sanskrit Wordnets are created.
The present paper attempts to study the
issues in storage of lexical items from the
point of view of part of speech in the ex-
pansion approach of lexicon building.
The paper reports the general strategies
adopted for Sanskrit Wordnet as well as
certain problem areas. The paper also
aims to discuss the category of 37ea¥ in

Sanskrit in this relation. It deals with the
issues related to the synsets of adverbs in
Sanskrit Wordnet in expansion approach.

1 Introduction

The words in the Wordnet are open-class words*

and they are categorized in four different classes-
noun, verb, adjective and adverb. We focus here
on adverb.

! Words of any natural language are divided into two
main classes; (1) open-class words and (2) close-class
words. Word forms like “back”, “right” or “well” are
interpreted as nouns in some contexts, as verbs in
other contexts, and as adjectives or adverbs in some
other contexts. Whereas, prepositions, pronouns and
determiners
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1.1 Adverbs and English WordNet

Adverb is an open-class lexical category. It is
defined as “a word that modifies the meaning of
verbs, adjectives (including numbers), and other
adverbs — but not nouns®”. The word derives
from the Latin adverbium, that which is added to
a verb (from Latin ad, to + verbum, WOI’d)S. The
Latin term was invented by Flavius Sosipater
Charisius who coined it to translate the Greek
word epirrhema, adverb (from Greek epi, upon +
rhema, verb)*. It can also modify a phrase or a
clause. The category adverb indicates: (a) man-
ner, (b) time, (c) place, (d) cause, and (e) an-
swers to the questions as “how,” “where,”
“when” and “how much”.

Since adverb is an important part of speech
(PoS), we believe, more theoretical consideration
should be given in storing them. Even the five
basic papers of ‘English WordNet” describe
noun, verb and adjective in detail but do not dis-
cuss adverbs in detail. Felloaum® describes ad-
verbs as a heterogeneous group in which not only
adverbs derived from adjectives are included but
phrases used adverbially are also included. Some
of these phrases are included in the WordNet.
These phrases are mainly frozen phrases that are
used widely.

2 Online Dictionary of Language Terminology
http://www.odlIt.org
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There is no tree structure in the semantic organi-
zation of adverbs in the WordNet. Only synon-
ymy and sometimes antonymy are recognized.
Since most of the adverbs of English are derived
from adjectives a derivational pointer “Derived-
from” is established between the adjective and
adverb.

We propose to present our experience of
storing adverbs in SWN with Hindi Wordnet as a
source. Naturally we are influenced by the lexi-
calization in Hindi Wordnet in terms of concepts
as well as the structure of synset members®.

1.2 General Strategy adopted in Sanskrit
Wordnet

Most of the concepts expressed by adverbs are
seen related to the aspect of an action, temporal
and special substratum.

1.3 Problems faced by Sanskrit Lexicogra-
phers

Adverbs and Indiclinables: 3feggs in Pan-
inian grammar are “underived nominal stems”

(3regcuea-ufauides).  They convey — mere
uifauferl  (meaning of the stem). Panini

considers them as nominative words. According
to Panini, each 3/<g3 is a separate lexical item.
Therefore, establishing a link between the
adjective “fRR” and <@g “RRSA” is not
acceptable in his system. ' Mostly 3tcaas
(indeclinables) perform the role of adverbs in
Sanskrit. But we cannot say that all 31cg3ds are
adverbs. The concept of adverb is not found in
Panini’s rules. But later on conceptualization of
adverbs took place and in the oI
commentary on Panini’s rule 4.4.28 we find the
disclrsstbisosiaditazbs. it is important to decide
whether to use “Adverb” as a category or retain
the traditional terms 37e@d. Since Sanskrit
Wordnet (SWN) is built in expansion approach,
we have two options (1) retain the PoS in the
expansion approach or (2) create different PoS

for Sanskrit and allow cross PoS linkage in
SWN.

® In the appendix we have presented a sample of the
creation of Sanskrit synsets of adverbs basing on the
synsets of adverbs in Hindi Wordnet.

"RR is an interesting example as we find it almost in
every fa#fh and as per Paninian grammar each and
every fasf® is a distinct adverb.

Richard Gombrich in his article “He cooks
softly: Adverbs in Sanskrit Grammar” tries to
find out the reason behind the absence of the
category “adverb” in Panini’s Sanskrit Grammar.
The absence might be because of difficulty
proper and precise description. Even though, it is
difficult to render equivalent Sanskrit synset for
every Hindi synset of adverb category, creating

and independent category 37eaa may not help in
capturing all the adverbs in Sanskrit.?

Below we present different concepts expressed
by Adverbs where Sanskrit has peculiarities.

Adverb "there":  Concept: aff#e TU=|
Example: #ad: Q&de IF ddd| Synset: o,
dcEYT, dgQ, deeddl, diEAd T, aleA .
Here only “a¥” is 37<g9. All other synset
members are not 37eI¥s. These multiword

expressions express the same sense which the
Hegg “dF” expresses.

Adverbs and 3ugas:

Sometimes 3u&dls perform the task of
adverbs. For example, “s&X” (outside) this
sense can be expressed with the prefixed verbal
forms like- afesf®, faote, fafadts, smaeom etc.
MW notes that prepositions fa, 3@, w, oR, =,
fa, 31@ etc. in combination with various roots
like- a1, 8, <1, PRI, &, A, g, gd, Y etc.
denote the sense of “out”.

Meaningdie: sgEaT g
the sense of backward in udiaT meaning
"looking backwards”, also in ufdu2# meaning
"backwards", ufdera  “flying backwards",
gfadax "going or moving backwards" So as
sugst "fa" denotes the sense of backwards in

fdg@ meaning "having the face averted turned
backwards "

denotes

& See Gombrich’s examples: (1) & i el (he
goes quickly), (2) &1 fafauusR gaafal (she cooks
in various ways), (3) 34 Sa= grafd| (the horse
runs swiftly), (4) 33 fasifd| (here | stand), (5) &
ool 3med| (6) @ R wafafdl (he is sleeping a
long time). According to him, first three examples

cannot be deduced from Panini’s rules. Whereas, last
three can be.)



MeaningHTaTeqdes: 3UHaT "HH" in Fa1e] to
look about, look at attentively, H’)}[ - attend or
listen attentively to, a&T to look attentively at,
gATNE to look at attentively, inspect, FHTT
to look at attentively, &JEreT to look up at, to
look at attentively, @eueral to look at or observe
attentively, and "31"- in 3rg<¥ to consider
attentively, 37=areir<] to consider attentively

Adverbs and @led forms in Neuter: Some
times @led forms in neuter are expressing the
sense of some adverbs.

For example- "Taqg" : SWN *TUgd, Udhcd,
DS, FHeHA, UNCADSH, URTPTH, 3oqUH,
*3fgehd+ marked words are e &us.

Adverbs and gz, Taal fastfe:
Sometimes, T=ad fa¥dacg=a performs the
role of adverbs. For example: af&A (there) =

T, 3T, O URFHTA/IRFHA (in the first place)
etc.

In the examples given bellow, T@ar fasks
forms are marked with star.

gAuH, FAUT:, *afeadl, *fAwe,
Hieadhd, *3uled, FAG:, IR,  *30Ee,
marked words are fasifieuars
HU&Tpd, gt & Generally, this sense is
expressed by the Tsgal fasfs.
In compounds like gefeT: (not easy to be
met with) preposition gy expresses this sense.

Sometimes 3uddrs 3T and A are
prefixed to verbal roots in this sense

dS & WY "3HS GHBY U diel ART
/ 3R IS A /T WP
{FHEHSERER, e, del,dig,dell - E5Rk F,dait
AR q,draar @} 1t is difficult to find equiva-
lent adverb in Sanskrit. If “®&6I” is something
like “strike out” then it is possible to translate
this synset using the expression KHECRTITUT
Pear”. Thus corresponding Sanskrit synset will

be raTETAT |"ITEUARYT Pedl dd WIE@HIH

edl|” SIEUEROT edl, dIEUER Ppedl.  But this

does not have the sense of a=T in Sanskrit.

2 “Derived-from” Links for Adverbs in
Indo-WordNet:

English adverbs are mainly derived from adjec-
tives by adding suffixes “-ly”. They share similar
semantic information. Therefore, these adjectives
and adverbs are linked to each other by “De-
rived-from” links. Similar strategy can be
adopted in Indo-Wordnet, where every particular
language can decide these links.

For example, adverbs “didr” can be linked to
the word “a<t” in the adjective category and
“faerFa@” can be linked to the noun “faeea.

In case of 3T adverbs, it is possible to
link two components of it. For example, I2ar and
@rel can be linked with JuTerersd through this
“Derived-from” link.

In Sanskrit, this linkage can be very much use-
ful. With this it will be possible to link the
aHFeT=d forms to their root words. Apart from
this, in some cases a link “Prefixed-with” can be
provided, especially in the cases of 3Uddls.

When, any 3u&sT denotes the sense of adverb, a

link can be provided to corresponding verbal
roots and nouns.

3 Syntactic Rules for Adverbs

In Sanskrit, there are fixed rules for the use of
adverbs. These rules are defined as expectancy
rules. They tell about a particular adverb and its
association with a particular fd%f. For example

the adverb &g expects Jdrar fa#fs of the noun

associated.
Similarly, Hindi adverbs can be appended with
the syntactic rules. For example, Hindi adverbs

“gTex” “3ieX” need postposition “ &7 after the
substantive noun or pronoun to which it is asso-
ciated. Similarly, adverbs like “areda”, “Jerar”
need postposition “F” to be attached to them.
This can solve the problem of lexicalization of
adverbs in the form “& aTeT”.



4  Conclusion

In this paper we have described the process of
creating synsets of adverbs in Sanskrit Wordnet.
Even though the traditional Sanskrit grammar
does not speak of any part of speech categoriza-
tion we decide to abide by the general framework
of part of speech in a wordnet for the time being.

5. Future Work

We try to tally all the indeclinable available in
Sanskrit Lexica with Hindi adverbs and to report
any so far un-lexicalized item.
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Appendix 1

HINDI SYNSET SANSKRIT SYNSET

ID 51 ID 51

CAT ;- adverb CAT :: ADVERB

CONCEPT ; UHEH § AT AR CONCEPT i ﬁ?‘fﬁﬂﬁﬂ%ﬁﬁﬂ{l

EXAMPLE  "ZH AT &Y U 7 g | EXAMPLE o e A e
IRERIEEIREACIEC S L AT TEHT TF AqIas: el

SYNSET-HINDI SYNSET-SANSKRIT HqgT, AHRET,
ST, AT, ST, ST, 3=, 3TV, 3154, 3T
T, STATHT, =T, AT, AR, A TH, AR

ID =373 ID 373

CAT ;- adverb CAT :: ADVERB

CONCEPT i Wiﬁw CONCEPT ;T el

EXAMPLE 2 "9ATH F AT F I H UF EXAMPLE 2 "9ATHET e gy
EEIERES wF UF: e afEa”

SYNSET-HINDI e SYNSET-SANSKRIT mﬁw THa:,
&, afage

ID 526 ID 1 526

CAT ;- adverb CAT :: adverb

CONCEPT »aTead § CONCEPT » ATETEH TE|

EXAMPLE o aTRE § AThT ATH 9T | EXAMPLE a1, fegaae =g
T a7 qad: ATHI

SYNSET-HINDI TR, ATHS, ATEAT SYNSET-SANSKRIT gq, TAW,  9d,
H, g, g e o, ST, 378 H oo, Ogl- | qoad:, aea:, ATeiwy, T, aved, T,
a1, w1 7t 7o a5 AT, FAFHAT, A&7

ID 528 ID 1528

CAT ;> adverb CAT :: adverb

CONCEPT G T T CONCEPT 5 w@m IEEI ﬁv‘F%rrr

EXAMPLE v S g oft wEm e | e
FET" EXAMPLE 22 T, STYAT Iq e e

SYNSET-HINDI TR ETE A g | e AT A ad wrg wiEaeafa

TR AN  Gedl,fadr AW dq9e F,9TR

SYNSET-SANSKRIT : ¥I9H, TheH, =I<hHHA,

%, T2 q T, qT%-9T%, JTH-91T%
ID 1267 ID 1267
CAT . adverb CAT :: ADVERB
CONCEPT o Ay & e AT dis i CONCEPT e g8 i am

T EXAMPLE -+ "RTE 39 T gE )
EXAMPLE g T HERT J@T /| = or ory: hrey afaEr”

=17 efiv-efi¥ diey s e SYNSET-SANSKRIT  :: Tgq:, T@Tq, TaTeH,
SYNSET-HINDI

EIRETRILEEN




CIER I IE R A CIET

ID 1586 ID 2 1586

CAT ;> adverb CAT :: ADVERB

CONCEPT SACEEE:) CONCEPT :: FreraTa)

EXAMPLE 2 "3 feretaa: @g wr EXAMPLE ;2 "ae oo wag wrF

gr% o/ oo 9T WA # e ag=1r T/ AT TEeAT-Aa forereae sty 1"

SYNSET-HINDI :: faaa: srefrer:, 347 SYNSET-SANSKRIT : Froor, By, e,

EAEEERCERLE:Y ForereaE, o, Taq

ID 21609 ID 121609

CAT ;> adverb CAT - adverb

CONCEPT ;39 STg X CONCEPT :: a‘%rr[wﬁ

EXAMPLE 2 "ThT e Rl 8" EXAMPLE A & q Al

SYNSET-HINDI :: 3gl,39 g SYNSET-SANSKRIT o T, T,
Ffea_wam, qiea 3

ID 1662 ID 11662

CAT > adverb CAT :: ADVERB

CONCEPT ;o st AT AT T CONCEPT = %F[Fﬂﬁl

EXAMPLE 2 "2 7Y AT BF, T\ #& | EXAMPLE T hET ANTSEI A%

TF A" qE T AT

SYNSET-HINDI :: %4 7,74 SYNSET-SANSKRIT ~ :: %aT, #f%

ID 1 1920 ID 11920

CAT .- adverb CAT :: ADVERB

CONCEPT  FTAETT % AT CONCEPT : FEIE YT | AT

EXAMPLE 1 TS Y T [EEEIEREIEET

AT F EXAMPLE ;i et AT

SYNSET-HINDI  :: ATaeTe e, eqTqae, eaT Kol

AT & AT, AR TR, AT SYNSET-SANSKRIT - HTFETTH, {13,
ATTAT, AATSTH, TA:TALAT, THTI-SA T Lh0T

ID 1922 ID 121922

CAT :: adverb CAT :: ADVERB

CONCEPT oot fear & CONCEPT A

EXAMPLE ST T FH FL AT EXAMPLE 2 "oftere T wr

SYNSET-HINDI FETEAr g1

ST S T T, A, A, afierer, | SYNSET-SANSKRIT 22 ofrer, e, e,

I, B, G T |, Tl 0, TSTF o, q8 o, 976

& arfefier, srftsfie:, Seg & Stee, sedt & Sedt, a2
R RIE R R R DI DA 1Y

g1y, e, R, samear, zg T

FAH, AT, O, ML, FeaH, T, oF




