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What is Samasa?

e Samasa or a compound word is constructed from
two or more words to form a single word.

* The meaning of this word is derived from each of
the individual words of the compound.
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Samasa in Sanskrit

o Asamasa, (F9T) is defined as TITATHTHHRTATITE: THT:
(prthagartha namekarthibhavah samasah)

l.e., placing together two or more words so as to express a
composite sense, which is a compound composition.

 Example,

feraTdT (Sivapatni) = 199 (Siva) + I&1 (patni)

=>» (wife of Siva and a benevolent aspect of devi)

(a major divinity in the later Hindu pantheon)
+

(a married woman)
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Types of Samasa in Sanskrit

o 3[OYIHTd (Avyayibhava)
o qjqazfqm plarva-padartha-pradhana.
e Here, first member has primacy.

e E.q., JYTRITad (yathasakti, in accordance with one’s
strength).

o ddY (Tafpurusa)
0 Bﬂ?qal?fq?ﬂ:[, uttara-padartha-pradhana.

e Here, second member has primacy and the first
component is in a case relationship with another.

e E.g. UH[PI: (sandhyakalah, evening time).
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Types of Samasa in Sanskrit

 g7& (Dvandva)
o G"J-FCFCIET&Q‘JFL ubhaya-padartha-pradhana.
e Here, both members have primacy .

e E.g., XTHAGHUTHRARAHI: (r@amalaksmanabharata
Satrughnah, Ram and Laxman and Bharat and
Shatrughn).

- 9gdife (Bahuvrihi)
o &FCITIETQI'E[?IH, anya-padartha-pradhana

e Here, both members refers to a thing which in itself is
not part of the compound.

e E.g., IINIIHA: (gajadnanah, one whose face is that of an
elephant).
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IndoWordNet as a Resource

e IndoWordNet is a linked structure of 18 Integrated
WordNets of major Indian languages.

e In this paper, we have taken Sanskrit WordNet as a
resource.

e Sanskrit is an Indo-Aryan language and is one of the
ancient languages.

* The roots of most of the languages in the Indo
European family in India can be traced to Sanskrit.
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Samasa-Karta

e The Samasa-Karta, also known as Compound Word
Producer is an online tool developed to produce
compound words.

e The produced words are formed using a semi-
automatic rule based system which takes two words
from IndoWordNet database as an input.

e The new word which is produced, is another word,
which falls under any of the four types of samasas
mentioned earlier.
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Samasa-Karta

» Samasa-Karta produces compounds between -
e Noun-Noun (NN-NN)
e Noun-Adjective (NN-JJ)
e Adjective-Adjective (JJ-JJ)
e Adjective-Noun (JJ-NN)

» Samasa-Karta does not deal with the following
combinations -

* Noun-Adverb (NN-RB)
e Adverb-Noun (RB-NN)
e Verb-Verb (VM-VM)
e Verb-Noun (VM-NN)
e Noun-Verb (NN-VM)
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Interface of Samasa-Karta

Samasa-Karta

The Compound Word Producer

Language: Sanskri: v

Waord1: A Gender: Male

Word2: Af: Gender: Female

Sense 1 v

Synonyms: F8:, TETTT:, FwEg:, ST, FIO0:, $(iqe:, F95:, FA:
Gloss: FasaF Y A sl 1|

Example(s): "975: AT T AT

Sense 1

Synonyms: Hd4, "{f@ 7, €T

Gloss: fam T 757 #fY fawd a7 #fdF g
Example(s): "#F4T% Fd7 5374 35 F14 7 A4 {1=79"

Sense 2 v
Synanyms: Tfd:, @ﬁi’ of ST

Gloss: oA : 76T 707 fmafid o
Example(s): "SaTSTd 72w FeAT F1aAT5 (HETEA 31"

Sense 3
Synonyms: F9H, AT, g, E‘@ @ﬁ_{ CE I C - 1 T EIETR
AT, T
Gloss: #qf=T fAwarfay sFeE: @fE=r
Example(s): "9991 7 32 &4 8% y9414d/"
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Components of Samasa-Karta

Input Wiords

l

Lanpuage & Words Selector

l

Samaza Preprocessor

hdocrph Sam3sa SamIsza Sandhi
Esral — — - —| =

Samaza Fanker & Accumulator

l

WordMNet Adder
Synset Paraphrasze Word
Finder | Paraphraser P alidator P sdder
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Components of Samasa-Karta

e Language and Words Selector Module

— The user selects input language and words taken
from IndoWordNet database.

— The system displays their corresponding synset.

— The user chooses words to be compounded from
both the selected synsets.

— The user clicks on Generate Words button, which
Initiates the Samasa Preprocessor.
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Components of Samasa-Karta

- Samasa Preprocessor Module

— Performs a check whether the input words are valid
to form a samasa or not.

— It checks for part-of-speech of each input word and
validates if the combinations like NN-NN, NN-JJ, JJ-
NN, JJ-JJ. can be formed as compound.
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Components of Samasa-Karta

- Word Generator Module

—has four sub modules
Morph-Karaka

Samaéasa-Karaka
Samasa Categorizer

Sandhi-Karta
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Components of Samasa-Karta

- Morph-Karaka Sub Module

- Converts each input word In its root form using
standard morphological rules.
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Components of Samasa-Karta

* Morph-Karaka conversion example

I -STeaT: AT -9TeaT:
(svaranta-sabdah) (vyahijananta-sabdah)
(vowel-ending words) (consonant-ending words)
S{DHRT~d T > T dhRId art — 91
(akaranta) | (mandah — manda) | (cakaranta) (vak — vac)
JTHRI forem — fa=m SR o — foes
(&karanta) (vidya — vidya) (jakaranta) (bhisak — bhisay)
SHRI Afa: — Afd PRI TN — G
(ikaranta) (matih — mati) | (takaranta) | (Phagavan -
' bhagavat)
SPRI Tl — Tt TPRI ITE — 97T
(tkaranta) (nadi — nad)) (dakaranta) (Sarad — Sarad)
PRI T — 9T APRI ATHT — SATHA
(ukaranta) | (bhanuh — bhanu) | (nakaranta) (atma — atman)
PBORI qTAT — |Tq PRI~ qST: — qog
(rkaranta) (mata — matr) (sakaranta) (tejah — tejas)
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Components of Samasa-Karta

o Samasa-Karaka

* Here, the standard samasa rules are applied on root words
received from Morph-Karaka.

» This is done to check if words are eligible to form a samasa or
not.

TH (atman) + Irfad (sakti) L] (sasth1) 2.2.8. shows that these

words are eligible to form Samasa
of the type sasthi tatpurusa.

3HIH (atma) + Qe (Sakti) Iary: rfqufes (nalopah
pratipadikan tasya) 8.2.7. shows that
-1 (n) should be removed from the
word 3{TH (atman)

e So, words 3T (atma) and RMdd (Sakti) is sent to Samasa
Categorizer for further processing.

@ 8th Global Wordnet Conference, Bucharest 30-Jan-16 /




Components of Samasa-Karta

o Samasa Categorizer

e |dentifies category and sub category of a samasa like
Avyayibhava, Talpurusa, Dvandva & Bahuvrihi as per the
samasa rules.

e Generates paraphrased information using gloss of input words
which will be used in the WordNet Adder for paraphrasing of

compound words.
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Components of Samasa-Karta
o Sandhi-Karta

e |t joins two words together which are passed through
Samasa Categorizer following the sandhi rules of the
language into consideration.

e Alist of all possible combinations of the selected synset
words are produced.
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Components of Samasa-Karta

o Sandhi-Karta conversion example

I -QToaT:
(svaranta-$abdah)
(vowel-ending words)

FFAT-2TsT:
(vyafjananta-sabdah)

(consonant-ending words)

SIPRI dAPRI
(akaranta) A T (takaranta) T + AT — FREarar
(words eg)dmg with (deva + ISa — devesa) (words ending with (bhagavét + gita — bhagavadgita)
STPRI ta)
(8karanta) fae + srerr — farers QPRI
(words ending with (vidya + alaya — vidyalaya) (dakaranta) IR + BT — A
a) (words ending with ($arad + havis — Saraddhavis)
FPRI da)
(ikérénta) . (pr:jtfi%r ++u?$rTa : mttara) TPRI
(words ending with i) (nakaranta) e + orfxe — seAerf<e
(karanta) oY _+ é’_se]’ — qur_, (words ending with (&tman + Sakti — atmasakti)
(words ending with 1) (nadf + iSa — nadisa) na)
IHERTE PRI
(ukaranta) AT + 387 — A&7 (saka‘ré_nta) . A + ¥ — AARA
(words ending with (bhanu + udaya — bhanadaya) (words en()ilng with (manas + ratha — manoratha)
u) sa
(rkaranta) AT+ R — ATTT

(words ending with r)

(matr + rna — matfna)
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Components of Samasa-Karta
o Samasa Ranker and Accumulator
— Words from Word Generator module are ranked

and accumulated together as per the most frequent
usage of words in the original WordNet synsets.

— Samasa Ranker Algorithm is used to rank the
accumulated samasas.
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Components of Samasa-Karta
 WordNet Adder Module

e Synset Finder
e Paraphraser
e Paraphrase Validator

e \Word Adder
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Components of Samasa-Karta
e Synset Finder

— The lexicographer checks if the intended synset
already exists in the WordNet.

- If yes, then the words are directly appended to the
Intended synset’s vocabulary.

— If not, then it passes through the Paraphraser to
create gloss of the compound word which will
help in creating new synset.
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Components of Samasa-Karta

e Paraphraser

e Automatically generates gloss of the intended
synset on the basis of input words.

e This gloss or a concept definition of a synset is
given to Paraphrase Validator for further
processing.
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Components of Samasa-Karta

e Paraphrase Validator

e The lexicographer checks if the paraphrased gloss
IS properly generated.

e If not, it Is created / edited manually by using the
three principles of synset creation, viz., principle of
minimality, coverage and replaceability.
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Components of Samasa-Karta
» Word Adder

e The lexicographer fills-in other synset information
like examples, gender, etc. and adds to the
WordNet database

e The resultant Saméasas will either be the member of
an existing synset or it can be a new synset
altogether.
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Samasa-Karta Execution

e Modules like Saméasa Preprocessor, Word
Generator and Synset Ranker & Accumulator are
executed automatically.

* Modules like Word and Language Selector,

Synset Finder, Paraphrase validator and Word
Adder are handled by users.
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Samasa-Karta Users

e Lexicographer

e The main task of lexicographer is to enter words,
select synsets, generate compound words and add
to a temporary database.

e Validator

e The main task of validator is to validate the
compound words, check if their paraphrase is
properly produced, validate it, and update the
resultant synset to the IndoWordNet database.
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Salient Features of Samasa-Karta

- Samasa or compounds are created on the flow.

- Samasa in WordNet helps in identifying meaning or
concept of a compound occurring in the literature.

- Samasa-Karta helps in enriching the standard of the
language and to simplify the case-ending words in
language under consideration.

- It assists in developing vocabulary, which in turn,
helps in improving the word count in a language.

- It helps in automatic generation of paraphrases.
- It helps in compound type identification.

- The compound words produced can be helpful to
understand the multi-words.
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Limitation of Samasa-Karta

- Used only for words in WordNet.
- Possiblility of over generation of compounds.

n Sanskrit, verbs are In its root form; hence word
nairs such as VM-VM and RB-VM are not
Implemented.

- The word combination NN-RB is not possible as
adverbs cannot come as a second word In the
compound.
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Conclusion

- Samasa Is a significant part of most of the languages
which is used to express meaning using less number
of words.

- The tool Saméasa-Karta, discussed in this paper, IS an
attempt to improve upon the richness and coverage of
a language using a semi-automated approach.

- Samasa-Karta uses rule based system to form the
compounds by passing through various rules of
grammar at each sub module and create new
compound words along with its paraphrase which can
be added to the WordNet.
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Future Scope and Enhancements

- The tool can be extended to other Indian languages belonging
to Indo-Aryan, Dravidian and Sino-Tibetan families viz., Hindi,
Marathi, Gujarati, Bengali, Konkani, Kannada, etc.

It can also be extended to other non-Indian languages like
English, German, Italian, etc.

It can be extended to non-WordNet words. This will be useful in
the light of development of improving the vocabulary of the
language, thus enhancing the richness of the language.

- Some of the major modules of this tool such as Morph Kéraka,
Sandhi Karta, Samasa Categorizer, Paraphraser, etc. can be
made available independently.
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