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Chapter 1

Overview

1.1 Introduction
Sanskrit has more than 2500 years old almost exhaustive grammar in

the form of Pāṇini's Aṣtādhyāyī which has the features of computability.
However, only recently Sanskrit Computional Linguistics1 has gained a
momentum.

The गणकााायी2 software based on Panini's अाायी, provides various
search options to get the information with पद-पाठ, अनवुिृ, English traslation
etc. of rules of अाायी. It also shows the process of generating various
nominal declansions and verbal conjugations following Pāṇini's rules.

The French scholar Gérard Huet has done a significant work on the
segmentation of Sanskrit texts. Hiswork is purely ruled based. Hiswebsite

1International Symposium on Sanskrit Computational Linguistics held in 2007, 2008,
2009 and 2010

2http ://www.taralabalu.org/panini/
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"Sanskrit Heritage site"3 provides an automatic Lemmatizer, Tagger,
Sanskrit Reader and Sanskrit Parser.

The German scholar Oliver Hellwig has developed a website DCS, the
Digital Corpus of Sanskrit4. It provides a searching facility for collection
of lemmatized Sanskrit texts. It also provides an automatic segmentation
and tagging of Sanskrit texts. He follows the statistical methods.

A Special Center for Sanskrit Studies (SCSS) at Jawaharlal Nehru
University has developed various tools on Languages processing, Lexical
resources, E-learning etc. for Sanskrit under the supervision of Dr. Girish
Nath Jha. All the tools are available online at http ://sanskrit.jnu.ac.in .

A consortium of Seven institutions5 has been engaged in developing
tools for analysis of Sanskrit. Under this project guidelines and standards
for annotation at various levels such as sandhi, samāsa, kāraka, POS
etc were developed and a substantial amount of manually tagged data
following these standards is generated. The consortium has developed
various tools such as sandhi, sandhi-splitter, morphological analyser and
generator, POS tagger, sentential parser under this project.

All these tools handle only morphological analysis and segmentation
to a large extent. Some of these tools for example Huet's and Hellwig's
processors also do sentential parsing. However, there have been almost
negligible effort in handling Sanskrit compounds automatically beyond

3http ://sanskrit.inria.fr/
4http ://kjc-fs-cluster.kjc.uni-heidelberg.de/dcs/index.php
5University of Hyderabad- Hyderabad , Jawaharlal Nehru University- New-Delhi ,

IIIT-Hyderabad, Sanskrit Academy-Hyderabad, Poornaprajna Vidyaapetha- Bangalore,
Rashtriya Sanskrit Vidyapeetha-Tirupati, JRRSU-Jaipur.
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segmentation.

Aworth noting contribution in the field of Sanskrit compounds is by the
Department of Indology of French Institute Pondichery. It has developed
a CD version of पािणनीयोदाहरणकोशः (Volum II - समासकरणम)्. It contains
a searchable database of compound generation(पिसि) of approximately
4,400 compounds from महाभाम ्, कािशकाविृ, भाषाविृ and िसाकौमदुी.

On the theoretical side, there are again notable efforts by Gillon and
K. V. Ramakrishnamacharyulu towards developing a tagging scheme
for compounds. Gillon (Gillon, 2009) suggests tagging of compounds by
enriching the context free rules. He does so by specifying the vibhakti,
marking the head and also specifying the enriched category of the
components. He also points out how certain components such as `na'
provide a clue for deciding the type of a compound.

1.2 Goal of research
Sanskrit is very rich in compound formation unlike modern Indian

Languages. The compound formation being productive it forms an open-
set and as such it is also not possible to list all the compounds in a
dictionary. The compound formation involves a mandatory sandhi6. But
mere sandhi splitting does not help a reader in identifying themeaning of a
compound, since typically a compound does not code the relation between
its components explicitly. To understand the meaning of a compound, it

6Sandhi means euphony transformation of words when they are consecutively
pronounced. Typically when awordw1 is followed by awordw2, some terminal segment
of w1 merges with some initial segment of w2 to be replaced by a ``smoothed" phonetic
interpolation, corresponding to minimising the energy necessary to reconfigure the vocal
organs at the juncture between the words.(Huet, 2006)
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is necessary to identify its components and discover the relation between
them.

The goal of my research is to evolve a methodology for automatic
analysis of Sanskrit compounds. The automatic analysis of a Sanskrit
compound involves four major tasks viz. segmentation or component
identification, deciding the grouping of components or constituency
parsing, identifying the type of a compound and finally paraphrase
generation. For building a compound processor, we explore the possibility
of both the rule based approach as well as use of statistical methods
wherever possible.

1.3 The organisation of thesis
Chapter one (the current chapter) gives a survey of the work in the field

of computational linguistics followed by a survey of various works in the
field of Sanskrit compounds.

Second chapter gives a brief summary of the features of compounds,
the semantics involved, its classification both semantic as well as syntactic.
This sets a ground for building the compound processor. We also describe
the tagset developed by the Sanskrit Consortium7 for manual tagging of
Sanskrit compounds.

The third chapter describes an architecture of a compound processor.
Processing a compound involves four major tasks viz. segmentation (स-
मासपददेः), constituency parsing (सामिनधा रणम)्, type-identification (समा-

7Sanskrit Consortium is a consortium of 7 institutes funded by TDIL programme of
DIT for the development of tools for analysis of Sanskrit text and Sanskrit-Hindi Machine
Translation.



Overview 5

सभदेिनधा रणम)् and paraphrase generation (िवहवािनादनम)्(See figure 1.1).
These four tasks form the natural modules of a compound processor. The
output of one task serves as an input for the next task until the final
paraphrase is generated.

S e g m e n t e r

Const i tuency Parser

Type Identifier

Paraphrase  Genera to r

Paraphrase

Sanskr i t  Compound

Figure 1.1 : Compound Analyser

The task of a segmenter is to split a compound into its constituents. For
instance, the compound

sumitrānandavardhanaḥ
is segmented as

sumitrā-ānanda-vardhanaḥ
Each of the constituent component except the last one is typically a
compounding form (a bound morpheme)8.

8with an exception of components of an `aluk' compound.
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The constituency parser parses the segmented compound syntactically by
pairing up the constituents in a certain order two at a time. For instance,

sumitrā-ānanda-vardhanaḥ
is parsed as

<<sumitrā-ānanda>-vardhanaḥ>
The type-identifier determines the type on the basis of the components
involved. For instance,

<<sumitrā-ānanda>-vardhanaḥ>
is tagged as

<<sumitrā-ānanda>T6-vardhanaḥ>T6 .

where T6 stands for compound of type ṣaṣṭī-tatpuruṣa. This module needs
an access to the semantic content of its constituents, and possibly even to
the wider context.
Finally after the tag has been assigned, the paraphrase generator generates
a paraphrase for the compound. For the above example, the paraphrase is
generated as :
sumitrāyāḥ ānandaḥ = sumitrānandaḥ,
sumitrānandasya vardhanaḥ = sumitrānandavardhanaḥ.

The fourth chapter describes the first task viz. segmentation. In this
chapter, we discuss the computational complexity involved in splitting
of a compound into components and then describe how the optimality
theory, which is based on Generation-Constraint-Evaluation paradigm,
may be used for splitting of compounds. We generate all possible splits
following the sandhi rules fromAṣṭādhyāyī and constraint the splits using
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morphological analyser. The output is evaluated using simple statistical
methods. The algorithm with tested data is explained at the end.

The fifth chapter explains a constituency parser which takes an output
of the segmenter and produces a binary tree showing the syntactic
composition of a compound corresponding to each of the possible
segmentation. In this chapter we describe an algorithm for parsing
the components using manually tagged corpus of compounds. We
describe how simple conditional probablity may be used for parsing the
components. Results of five-fold-testing are given at the end of the chapter.

In the sixth chapter, we deal with an automatic type-identification
of compounds. We describe how some of Pāṇini's compound related
aphorisms may be used for type-identification. When the rules fail, we
use probablity methods to identify the type of compound. We identify
the semantic clues for identification of compound type following the
aphorisms. We also point out the aphorisms where the clues are difficult
to compute or use computationally in the present context.

The seventh chapter is on paraphrase generation, the final task of
a compound processor. In this chapter, we give around 55 rules for
automatic paraphrase generation corresponding to various sub-types and
also describe the algorithm.

The eighth chapter contains the conclusion and provides future
directions for improving the automatic sanskrit compound processor
further. The use of this analysis for other Indian Languages is also
discussed in brief.



Chapter 2

Compounds in Sanskrit

In theworld of Natural languages, grammar plays a very important role.
Grammar teaches us to use the words in a proper way and it also helps to
disambiguate the sentences. In the context of requirement and neccessity
of the grammar in languages, पतिल says in महाभाम ् - "रोहाऽऽगमलस-ं
दहेाः योजनम"्. Word formation is an important part of the grammar. Two
distinct phenomenon are involved in word formation. One where new
words are formed, and the other one where new base is derived from the
old base. The former is known as inflectional morphology and the latter
one is called as derivational morphology. Inflectional morpholgy deals
with the base forms and affixes and generates the new forms. For instance
रामः is generated from the base form राम by adding an inflectional suffix स.ु
In Derivational morphology, new bases are derived from old base words.
For instance दाशरिथ (Son of दशरथ) is derived from दशरथ by adding a suffix
अण ् (in meaning of अपम)्. The new base form thus generated denotes a
totally new object that is different from the object(s) denoted by the old
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base forms. Pāṇini lists 5 different ways of deriving new base forms. They
are कृत-्तित-समास-एकशषे-सनाधात ु1. These are termed as विृs.

2.1 विृ
The term विृ is derived from the root वतृ(्वतृ)ु which means वत नम ् "the

growth" followed by the suffix िन ् and it has been defined by पतिल as
पराथा िभधान ं विृः2. It means "The power of expressing a sense different from
what was inherent originally in word.". कैयट explains पराथा िभधान ं विृ further
as "पर श योऽथ ािभधान ं शारणे य सा विृः"3. The five विृs are :
• कृत-् The words or primary nouns are derived from a verbal root. For
instance चयेम ्, गम ्, कारकः etc.

• तित - The secondry nouns derived from Premitive nouns. For
instance दाशरिथः "Son of king दशरथ", आपतम ् "son of अपित", गाय ः etc.

• समास - The nouns derived by the combination of two or more than
two nouns together resulting a single word. For instance घनयामः, नी-
लोलम ्, ियदा etc.

• एकशषे - Among many similar forms only one form remains and other
froms get excluded. एकः िशते अो ते य is the defintion of एकशषेः
from वाचम ्. For instance माता च िपता च = िपतरौ, सा च सः च = तौ, राम
राम = रामौ etc.

• सनाधात ु - The derivation of verbal forms by using noun-forms and
ितङ् suffixes. For instance िपपिठषित, कृित, बोभयूत े etc.

1Mentioned by भोिजदीित in िसाकौमदुी in समासकरण
2In महाभाम ् - समथ ः पदिविधः (2.1.1)
3In महाभाम-् समथ ः पदिविधः (2-1-1)
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Among these विृतs, समास has a very important and crucial role in word-
formation. The compound formation being very productive it forms
an open set. Before going deep in compound formation, let us try to
understand the meaning of a compound first. The term समास is formed by
adding सम ् prefix to the अस ् root followed by घञ ् suffix. Typical Western
Linguistics definition of compound is a "lexemewithmore than one stems"
but in Sanskrit the meaning of compound is described very beautifully by
grammarian which is समसनम ् इित समासः. that means "the combination of
more than one words into one word which conveys the same meaning as
that of the collection of the component words together". While combining
the components together, a compound undergoes certain operations such
as loss of case suffixes, loss of accent, etc..

2.2 Single wordness (ऐकपम)्
A Sanskrit compound is a single word (ऐकपम ्4)(सपु ् लोप). Although

compound is formed by the combination of more than one word but
resultant is a sigle-word i.e. has only one सपु ् िवभि at the end, with an
exception of aluk compounds.

2.3 Single accentness (ऐकयम)्
The accentuation is the most important part in compound but

unfortunately it is lost. Just as compound should be a single word with
having single case suffix, compound should also end with a single accent
(ऐकयम ्5). Panini has defined three types of accents in grammar : (1) उ-

4समथ ः पदिविधः (2.1.1), ऐकपदम ् ऐकय समासववित - का.-2.1.46
5समथ ः पदिविधः (2.1.1), ऐकपदम ् ऐकय समासववित - का.-2.1.46
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दा, (2) अनदुा and (3) िरत. High pitch is known as the उदा6, low pitch
is known as the अनदुा7 and high falling pitch is known as िरत8. While
explaining the रोहाऽऽगमलसदंहेाः योजनम ्9, Patanjali provides an example
of how accent information helps in resolving an ambiguity. For example
the word लूपषृती can be identified either as a तुष or बीिह. However, if
we pay attention to the accent, it is not ambiguous. If it has high picth at
the end (अोदा) then it is तुष and if it has pitch in the begining then it
is बीिह.

2.4 Fixed word order of components
Sanskrit is an almost free word order language. For instance one can

write
िवायाः पितः or पितः िवायाः,
कृम ् ितः or ितः कृम ्,

पीतम ् अरम ् य सः or अरं पीतं य सः
However the word order in Sanskrit compounds is fixed. Hence the
compounds िवापितः and पितिवा have different meanings. So is कृितः and
ितकृः, or पीतारः and अरपीतः. There are a few exceptions. In कमधारय
compound, in some cases change of word order is possible.10 For instance

6उैदातः(1.2.29)
7नीचरैनदुाः(1.2.30)
8समाहारः िरतः(1.2.31)
9महाभाम ् - पपशािके
10गणुशयोः समिभाहारे िवशषेणिवशेभाव न िनयमः । यथा - खकुः कुख इित । ियाशयोर-

िनयमः । यथा - पाचकपाठकः पाठकपाचकः इित । तथा गणुियाशयोरिनयमः । यथा - खपाचकः पाचकखः इित
भाे म ् --िस. कौ. - िवशषेणं िवशेणे बलम(्2.1.57) - बालमनोरमा टीका ; अ िह भाम ् - "ािवमौ धानशौ
(ितलकृौ) एकिथ अवते े । न च योः धानशयोः एकिथ यगुपदवमानयोः िकिदिप योजनमि,
त योगादतेत ् गं ननूमतरत ् धान ं तिशषेकं चापरिमित । त तेान ् सहेः िकं धान,ं िक िवशषेणिमित ?
स चािप  सहेः य उभौ गणुशौ ? तथा - खकुः, कुख इित । य िह अ तरद ् म ् अतरो गणुः त
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पाचकपाठकः and पाठकपाचकः have the samemeanings viz. पाचकासौ पाठकः. Only
in the following cases one can change the order of constituents :
1. In case of समानािधकरण, if both of the constituents are गणुवाची then the
order of constituents can be changed. For instance खकुः11 can be
used as कुखः.

2. In case of समानािधकरण, if both of the constituents are ियावाची then the
order of constituents can be changed. For instance पाचकपाठकः12 can be
used as पाठकपाचकः.

3. In case of समानािधकरण, if the constituents are like गणु-ियावाची then the
order of constituents can be changed. For instance खपाचकः13 can be
used as पाचकखः.

2.5 Non-insertion of words (अवधान)
Compounds don't allow insertion of word(s) between the components

after formation. The compounded form of राः पुषः in राजपुषः. One can
insert ऋ in between राः and पुषः to have राः ऋ पुषः. But one can't
insert ऋ in a compound राजपुषः.

2.6 Binary formation
There is a very good discussion in महाभाम ् on whether the compound

formation is binary or ternary or n-ary. पतिल argues that the compound
formation is binary because the compound formation follows the general
rule "सहसपुा" (2.1.4). But there are some cases where more than two
यद ् ं तत ् धानम ् । तथा - शुमालभते कृमालभते इित ।" -- म०भा० (2.1.57)

11िस. कौ. - िवशषेणं िवशेणे बलम(्2.1.57) - बालमनोरमा टीका ; म०भा० (2.1.57)
12िस. कौ. - िवशषेणं िवशेणे बलम(्2.1.57) - बालमनोरमा टीका
13िस. कौ. - िवशषेणं िवशेणे बलम(्2.1.57) - बालमनोरमा टीका
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components are allowed as in  and बपदबीिह. It is because, in "अनके-
मपदाथ" (2.2.24), the word अनके is used by पािणिन which is the indication
of exceptional of binary for बीिह compound and the अनवुिृ of the word
अनके goes till "चाथ ः" (2.2.29) and that is why we find more than two
components in  compound also.

2.7 Euphonic changes (Sandhi)
सिंहता14 (Proximity) is the basic element which is required for applying

Sandhi. Sandhi means "euphony transformation of words when they
are consecutively pronounced. Typically when a word w1 is followed
by a word w2, some terminal segment of w1 merges with some initial
segment of w2 to be replaced by a "smoothed" phonetic interpolation,
corresponding tominimizing the energy necessary to reconfigure the vocal
organs at the juncture between the words"(Huet G., 2006). The euphonic
change (Sandhi) is mandatory in compounds.15

2.8 Gender
Constituents of compounds may require a different gender from their

original gender due to compound formation. For instance उपगम ् (Near to
Ganges river), पािचकाभाय ः ( a man whose wife is a cook) etc.

The compound उपगम ् is an instance of अयीभाव compound where उप is
an indeclinable word and the word गा is a noun with feminine gender.
The अयीभाव compounds are typically in neuter gender and hence गा

14"परः सिकष ः सिंहता" (1.4.109) ; The closest proximity of letters.
15सिंहतकैपदे िना िनाधातपूसग योः ।
िना समास े वाे सा िववामपेत े ।।
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changes to गम ्. In the same way in पािचकाभाय ः, the word पािचका and the
word भाया  are feminine in gender. When these are compounded to give a
बीिह compound returning to a word qualifying a male, it takes masculine
gender.16 In compounds, the last component of compound carries the
gender information of thewhole compoundword as in पािचकाभाय ः, theword
भाय ः is in masculine in gender. It indicates that the gender in compounds
can leave their originality according to the context. Panini has listed
many aphorisms regarding change of the gender of the last component
of compound such as "स नप ुसंकम"् (2.4.17), "अयीभाव" (2.4.18), "तुषोऽन-
कमधारयः" (2.4.19) etc. There is another aphorism given by Panini "परविं
तुषयोः" (2.4.26) which denotes that the gender of a  compound and
तुष compound is like that of the last word in it. For instance in रामसीत े
(Rama and Sita), the gender of compound is in feminine in gender. It does
not carry the gender of the word राम which is in masculine in gender. All
these show that the gender in compounds requires a special treatment, at
morphological level.

2.9 Number
The number of a compound depends on the category of compound. If

the compound is an अयीभाव then the number of the compound will be
singular or if the compound is तुष then the number of the last component
becomes the number of the whole तुष compound. बीिह compounds
leave their original number and adopt the number of their qualificant. For

16

यिं यचनं या च िवभि : िवशे,
तिं तचनं सा च िवभि : िवशषेणािप ।।
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instance पिततपणा न ् वृान ् कत य (Cut the trees where all the leaves have fallen
out.). In this sentence पिततपणा न ् is a बीिह compound and it is qualifier of
the word वृान ्. The word वृान ् is in plural. Since the gender, number, case
of the qualifier agrees with those of the qualificant, the compound word
पिततपण  gets the same number and gender of the word वृ.

The number of  compound depends on the number of components.
For instance राधागोिवौ, ारवीरकणातुहाभयानकाः etc. The instance राधागो-
िवौ contains only two components : राधा and गोिव so it is in dual number
and the instance ारवीरकणातुहाभयानकाः contains six components : ार,
वीर, कणा, अतु, हा, and भयानक and hence it gets plural number. There
are, however some exceptions. For instance िवश शूा > िव ाः17 (Group
of वैयs and group of शूs), वृा लता > वृलताः (group of trees and group
of branches). In these kind of  compounds, if the components are related
to जाितवाचक or अािणवाचक then the  compoundwith two componentsmay
be in plural.

2.10 Semantic classification
Semantically पािणिन classifies the Sanskrit compounds into four major

types :
1. अयीभाव : It is an endocentric compound with head typically to the
left and behaves as indeclinable. For example उपकृम ्, अिधहिर etc.

2. तुष : It is en endocentric compoundwith head typically to the right.
For example कृितः, ामगमी etc.

3. बीिह : It is an exocentric compound. For example पीतारः etc.
17पा० स०ू - जाितरािणनाम ् (2-4-6) - िस०कौ०
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4.  : It is a copulative compound. For example रामकृौ, वृलताः etc.

2.11 Syntactic classification
Later grammarian Nagesh Bhatta in his भषूणसार has given the following

verse :-
सपुां सपुा ितङा नाा धातनुा�ऽथ ितङां ितङा ।
सबुनेिेत िवयेः समासः षिधो बधुःै ।।

The verse indicates six kinds of compounds, classified according to the part
of speech of the components involved.
1. सपुां सपुा (Noun with Noun) : This kind of compounds contain only
noun constituents. For instance राजपुषः.

2. सपुां ितङा (Nounwith Verb) : This kind of compounds contain Noun as
a first component and conjugated verbs as a second component. For
instance पय भषूयत ्.

3. सपुां नाा (Noun with Stem (Nominal base)) : This kind of compounds
contain Noun as a first component and nominal stem as a second
component. For instance कुकारः.

4. सपुां धातनुा (Noun with Verbal root) : This kind of compounds contain
Noun as a first component and Verbal root as a second component.
For instance कटःू.

5. ितङां ितङा (Verb with Verb) : This kind of compounds contain only
Verbal form as components. For instance िपबतखादता, खादतमोदता.

6. सपुां ितङा (Noun with Verb) : This kind of compound contain Noun
as a first component and Verb as a second components. For instance
कालिवचणा.



Chapter 3

Semantic Classifications of Sanskrit
Compounds

Semantically पािणिन classifies the Sanskrit compounds into four major
types :
1. अयीभाव
2. तुष
3. बीिह and
4. 

These classifications are not sufficient for generating the paraphrase. For
example, the paraphrase of a compound वृमलूम ् is वृ मलूम ् and ामगतः is
ामं गतः, though both of them belong to the same class of तुष. In the given
instances, the paraphrases are different due to the semantic differences
and it happens in all the types of compound. Based on their semantic
differences, these compounds are further sub-classified into 55 sub-types.
All the types and sub-types of compound are described below in this



Semantic Classifications of Sanskrit Compounds 18

chapter. The types and sub-types of compound are based on standards
evolved by the project entitled "Developmet of Sanskrit Computational
Tools and Sanskrit-HindiMachine Translation System"which is sponsored
byMinistry of Information Technology, Government of India, New-Delhi.

3.1 अयीभाव (Endocentric or Indeclinable compound)
अनयम ् अयः सते इित is the meaning of अयीभाव which means "In

paraphrase, the word which is not the अय but after compound formation
that becomes an अय is known as अयीभाव". For instance in उपराजम ् (Near
to the King), the word राजा is not an अय but when it combines with the
word उप which is an अय then the whole word becomes an अय and
known as अयीभाव compound. In this type of compound mostly the first
member of the compound is predominant1. For instance कृ समीपम ् > उ-
पकृम ् (Near to Krishna). In the given instance उप is an indeclinable word
and is used in the meaning of सामी (Nearness) and it has primacy in the
whole compound.

According to the grammar and by looking the usage of compounds, the
अयीभाव compound can be divided into seven sub-types :
1. अय-पवू पद-अयीभाव
2. अय-उरपद-अयीभाव
3. ितुभिृत-अयीभाव
4. संापवू पद-नुरपद-अयीभाव
5. नुरपद-अपदाथ संायाम ्

6. संापवू पद-वंयोरपद-अयीभाव
1पवू पदाथ धानोऽयीभावः - िस० कौ० - सव समासशषेकरणम ्
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7. पार-ेम-ेपवू पदषुरपद-अयीभाव
1. अय-पवू पद-अयीभाव2: The compounds where, the first member of the
compound contains an indeclinable word, are known as अयपवू पद-
अयीभाव compound. For instance उपकृम ् (Near to Krishna).

2. अय-उरपद-अयीभाव3: In this sub-category, an indeclibable word
always occupies second place. For instance सपूित where ित is an
indeclinable word and stands as a second member of a compound.

3. ितुभिृत-अयीभाव4 : In this sub-category, the compounds belong the
"ित"ु गणपाठ. In ित-ुगणपाठ, the readymade instances of अयीभाव
compound are listed by पािणिन. For instance ित,ु वह,ु आयतीगवम ् etc.

4. संापवू पद-नुरपद-अयीभाव5 : The compounds, where the first
component contains a numeral word and the second component
contains a word related to rivers, are known as संापवू पद-नुरपद-
अयीभाव compound. For instance सगम ् (the group of seven
rivers).

5. नुरपद-अपदाथ संायाम ्6 : The compounds, where the second
component cotains a word related to the rivers and the resulting
compound refers to an object other than the referents of the two
components in a compound, are known as नुरपद-अपदाथ संा-
अयीभाव compound. For instance उगम ् (the place where the
Ganges river becomes very fast).

2पा० स०ू - अयं िवभिसमीपसमिृ... (2-1-6)
3पा० स०ू - सपु ् ितनामााथ (2-1-9)
4पा० स०ू - ित ु भिृतिन च (2-1-17)
5पा० स०ू - नदीिभ (2-1-20)
6पा० स०ू - अपदाथ च सायाम ् (2-1-21)
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6. संापवू पद-वंयोरपद-अयीभाव7 : The compounds, where the first
component stands as a numeral word and second component
contains the word related to the वंय (one belonging to a family). For
instance िमिुन etc.

7. पार-ेम-ेपवू पदषुरपद-अयीभाव8 : The compounds, where the word पारे
(across) and मे (middle) are compoundedwith aword ending in the
first, third and fifth case suffix, are known as पार-ेम-ेपवू पदषुरपद-
अयीभाव. For instances पारगेम ् (across the Ganges river), पारगेात ्

(across theGanges river), मगेम ् (in themiddle of theGanges river),
मगेात ् (in the middle of the Ganges river).

3.2 तुष (Endocentric compound)
तुष compound is an endocentric compoundwhere the secondmember

has primacy9. For instance in सयू पुः (Son of Sun), the word पुः is the head.
The word तुष itself is an example of तुष compound and it may be
paraphrased in several ways as below :
• स चासौ पुषः > तुषः
• तं पुषः > तुषः
• तने पुषः > तुषः
• तै पुषः > तुषः
• तात ् पुषः > तुषः
• त पुषः > तुषः
• तिन ् पुषः > तुषः
7पा० स०ू - संा वंयने (2-1-19)
8पा० स०ू - पारे मे षा वा (2-1-18)
9िस० कौ० - उरपदाथ धानुषः - सव समासशषेकरणम ्
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Looking at the िवभि (Case marker) involved in these paragraphes one can
classify the तुष compounds further. In addition there are other kind
of तुष compounds where the first component is of special type. The
grammarians, classify तुष compounds further into seven major sub-
categories :
1. तुष (Determinative compound)
2. कम धारय (Descriptive compound)
3. नञ-्ािद-कु-गािदतुष
4. िग ु

5. उपपदतुष
6. मयरूसंकािदतुष
7. बपद-तुष
1. तुष (Determinative compound) - The first sub-type consists of
those तुष compound, in which the first word always takes some
case-marker in paraphrase. For instances शलया खडः > शलाखडः,
कृम ् आितः > कृाितः etc. This sub-category can then be further
divided into seven sub-types on the basis of the case marker the first
component takes. These subtypes are : (1) थमातुष, (2) ितीयातुष,
(3) ततृीयातुष, (4) चतथुतुष, (5) पमीतुष, (6) षीतुष and (7) समी-
तुष.
(1)) थमातुष10- This is an excepitonal compound type among

all तुष compounds and always contains the first word in
nominative case-suffix in paraphrase. For instance उरं काय >
उरकाय, अध िपाः etc.

10पािणिन has given the 6 aphorisms from 2-2-1 to 2-2-6 for this type of compound
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(2) ितीयातुष - The compounds, where a word ending with the
second case-suffix is compounded with another nominal word
is called ितीयातुष compound. For instance कृितः etc. Panini
has listed out ितीयातुष compound by few aphorisms such as
ितीया ितातीतपिततगतााापःै (2-1-24), यं ेन (2-1-25), खा पे े
(2-1-26), सािम (2-1-27), कालाः (2-1-28), असयंोग े च (2-1-28).

(3) ततृीयातुष - The compounds, where a word endingwith the third
case-suffix is compounded with a nominal word is called ततृीया-
तुष compound. For instance धााथ ः etc.

(4) चतथुतुष - The compounds, where a word ending with the
fourth case-suffix is compoundedwith a nominal word is called
चतथुतुष compound. For instance कुडलिहरयम ् etc.

(5) पमीतुष - The compounds, where a word ending with the fifth
case-suffix is compounded with a nominal word is called पमी-
ुष compound. For instance चोरभयम ् etc.

(6) षीतुष - The compounds, where a word ending with the sixth
case-suffix is compounded with a nominal word is called षीत-
ुष compound. For instance राजपुषः etc.

(7) समीतुष - The compounds, where a word ending with the
seventh case-suffix is compounded with a nominal word is
called समीतुष compound. For instance अशौडः etc.

2. कम धारय (Descriptive compound) - The second sub-type consists of
those तुष compound, in which the components are apposition. The
components in this type of compound may be nouns or adjectives
qualifying the members. For instances नीलमघेः(blue clouds), पीता-
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रः(one who weared yellow cloths) etc. On the basis of semantic
differences this category is further divided into 8 sub-divisions : (1)
िवशषेण-पवू पद-कम धारय, (2) िवशषेण-उरपद-कमधारय, (3) िवशषेण-उभयपद-कम धारय,
(4) उपमान-पवू पद-कम धारय, (5) उपमान-उरपद-कम धारय, (6) अवधारणापवू पद-
कम धारय, (7) सावनापवू पद-कम धारय and (8) ममपदलोिपकम धारय.
(1) िवशषेण-पवू पद-कम धारय11 :- The compounds, where the qualifier

stands at the first place and the qualificand stands at the second
place, are called as िवशषेण-पवू पद-कम धारय compound. For instance
नीलोलम ् (the blue lotus).

(2) िवशषेण-उरपद-कमधारय :- The compounds, where the qualifier
stands at the second place and the qualificand stands at the first
place, are called as िवशषेण-उरपद-कमधारय compound. For instance
वयैाकरणखसिूचः12 .

(3) िवशषेण-उभयपद-कम धारय :- The compounds, where the both the
components are adjectives, are called as िवशषेण-उभयपद-कम धारय
compound. For instance मशीतलः, कृताकृतम ्13.

(4) उपमान-पवू पद-कम धारय14 :- The compounds, where the first
component is found as उपमान (the object of comparison)
and the second component is found as सामावचन15, are called as
उपमान-पवू पद-कम धारय compound. For instance चमखुी (the person

11पा० स०ू - िवशषेणं िवशेणे बलम ् (2-1-57)
12पा० स०ू - कुितािन कुनःै(2-1-53)
13पा० स०ू - ेन निविशनेानञ ् (2-1-60)
14पा० स०ू - उपमानािन सामावचनःै (2-1-55)
15उपमानािन सामावचनरैवे समते । उपमानोपमयेयोः साधारणः धम ः सामाम ् । तििशोपमयेवचनःै समासः

इथ ः । मघेयामः इ यामशः सामावचनः । तने मघे इव रामः=मघेरामः इित न भवित । - P.7 - समासः,
सृंतभारती, बे
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whose face is like Moon).
(5) उपमान-उरपद-कम धारय16 :- The compounds, where the first

component is found as उपमये (the subject of comparison)
and the second component is found as उपमान (the object of
comparison), are called as उपमान-उरपद-कम धारय compounds. For
instance पुषाः (the person whose is like Tiger), गोवृारकः17 .

(6) अवधारणापवू पद-कम धारय :- The compounds, where the उपमान-उपमये
relation is found and identified as a metaphor, are known as
अवधारणापवू पद-कम धारय compound. For instance िवा एव धनः > िव-
ाधनः is the treasure.

(7) सावनापवू पद-कम धारय - The compounds, where a जाितवाचक word
is compounded with a वशंवाचक word to which that जाितवाचक
belongs, are known as सावनापवू पद-कम धारय and in this type of
compounds, the word related to वशंवाचक is a qualifier and also
the first component of the compound. For instance अयोानगरी
(the अयोा city).

(8) ममपदलोिपकम धारय - The compound, where the final member of
the first component vanishes while compound formation, is
called the ममपदलोिपकम धारय or उरपदलोिपकम धारय18 compound.
For instance in दवेपजूकः ाणः, the word पजूक is clearly visible
in the paraphrase but in the form of compound the word पजूक
vanishes as in दवेाणः.

3. नञ-्ािद-कु-गािदतुष :-
16पा० स०ू - उपिमतं ाािदिभः सामायोग े - (2-1-56)
17पा० स०ू - वृारकनागकुरःै पूमानम ् (2-1-62)
18वा० - शाकपािथ वादीनां िसये उरपदलोपोपसानम ्
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• नतुष19 - The compounds where the first component denotes
the sense of negation. The नतुष compounds are formed
by prefixing the particle "न" to another word. In the form of
compound it changes to 'अ' before a consonent and to 'अन ्'
before a vowel. For instance अपया म ् (not sufficient), अनः (one
which is not the horse), अाणः (one who is not Brahmin) etc.

• ािदतुष - The compounds where the prepositions including
indeclinables are prefixed to another word are called as ािदत-
ुष20 compound. For instance ाचाय ः(eminent teacher), अितमालः
(one who has crossed the river माला) etc.

• कु-तुष - The compounds where the first component contains
the sense of िना and compounds are formed by prefixing the
word 'कु' to anohter word are known as कुतुष21 compound. For
instance कुपुषः (wicked person), कापुषः(wicked person).

• गिततुष - The compounds where the preposition are
compounded with the primary derivative and indeclinables are
called गिततुष22 compound. For instance उरीकृा, उररीकृ etc.

4. िग ु - The fourth sub-type consists of those तुष compound, in
which the first component contains a numeral adjective and second
component contains a nounword, are known as िगतुुष compound.
Three types of िगतुुष23 compounds are found in usage : (1) तिता-
थ िग ु (2) उरपदिग ु and (3) समाहारिग.ु

19पा० स०ू - नञ ् (2-2-61)
20पा० स०ू - कुगितादयः (2-2-18)
21पा० स०ू - कुगितादयः (2-2-18)
22पा० स०ू - कुगितादयः (2-2-18)
23पा० स०ू - तिताथरपदसमाहारे च (2-1-51), संापवू िगःु (2-1-52)
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(1) तिताथ िग ु - The compounds, which contains the numeral
adjectives as first component and a secondry affixed word as
second component, are designated तिताथ िग ु compounds. For
instance षामातरुः, मैातरुः etc.

(2) उरपदिग ु - उरपदिग ु is the designation of that compoundwhich is
compulsorily formed when another word is to be compounded
with the so formed िग ु compound. Thus the compound itself
becomes the first member in another compound.24 For instance
पगवधनः( one whose property consists of five cows.)

(3) समाहारिग ु - The compounds which suggest the aggregation of a
particular thing are known as समाहारिग.ु For instance पवटी ( the
aggregation of five banyan tree), िलोकी (the aggregation of three
worlds).

5. उपपद-तुष - The fifth sub-type consists of those तुष compound, in
which the first component contains a उपपद (a noun word) and the
second component contains a verbal derivative word (कृत)्. In this
kind of compound the firstmember can contain any case-relation. For
instance कुकारः (The potter) etc. It can further be divided into five
more sub-types : (1) ितीयोपपद-तुष, (2) ततृीयोपपद-तुष, (3)चतुपपद-
तुष (4) पोपपद-तुष, (5) सोपपद-तुष.
(1) ितीयोपपद-तुष - In this kind of उपपद compound, the first

component contains the second-case-marker and the second
component contains a verbal derivative word (कृत)्. For example
कुं करोित इित कुकारः, िवं पाित इित िवपा etc.

24Sanskrit compounds-A philosophical study- P.53-Chowkhamba Sankskrit series
office, Varanasi
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(2) ततृीयोपपद-तुष - In this kind of उपपद compound, the first
component contains the third-case-marker and the second
component contains a verbal derivative word (कृत)्. For example
पां गित इित पः etc.

(3) चतुपपद-तुष - In this kind of उपपद compound, the first
component contains the fourth-case-marker and the second
component contains a verbal derivative word (कृत)्. For example
येस े ितित इित येः etc.

(4) पोपपद-तुष - In this kind of उपपद compound, the first
component contains the fifth-case-marker and the second
component contains a verbal derivative word (कृत)्. For example
ःखात ् जायत े इित ःखजः, शोकात ् जायत े इित शोकजः etc.

(5) सोपपद-तुष - In this kind of उपपद compound, the first
component contains the seventh-case-marker and the second
component contains a verbal derivative word (कृत)्. For example
पे जायत े इित पजः, सरिस जायते इित सरिसजम ् etc.

6. मयरूसंकािद-तुष25 - The sixth sub-type is of those तुष compound
which are known as irregular compounds and found in the मयरूसं-
कािदगण. For instance मयरूसंकः etc.

7. बपद-तुष - The seventh sub-type of those तुष compound which
contains more than two components. For instance िसनेम ्.

25पा० स०ू - मयरूसंकादय (2-1-72)
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3.3 बीिह
बीिह compound is an exocentric compound and contains two or more

than two components. The first component may contain a noun or an
adjective and the second component contains a noun. It becomes an
adjective and it adopts the gender and number of the qualificand. For
instance पवाय ः (one who has a beautiful wife), since the word refers to
a man, भाया  a feminine noun changes to भाय  a masculine gendered one.
On the basis of semantic differences, it can be divided into two major
divisions : (1) समानािधकरण-बीिह and (2) िधकरण-बीिह.
1. समानािधकरण-बीिह - This is the designation given to those compounds

where all the components contain the same case-endings and same
gender. For instance पीतम ् अरं य सः > पीतारः, आढः वानरः यने सः >
आढवानरः, पवती भाया  य सः > पवाय ः etc. It is of 11 types : (1) ि-
तीयाथ बीिह, (2) ततृीयाथ बीिह, (3) चतु थ बीिह, (4) पथ बीिह, (5) ष-
थ बीिह, (6) सथ बीिह. (7) िदवाचक-बीिह, (8) संोभयपद-बीिह, (9)
उपमानपवू पद-बीिह, (10) हरणिवषयक-बीिह and (11) हणिवषयक-बीिह :-
(1) ितीयाथ बीिह :- The बीिह compounds, which contain the second

case suffix, come under this type of compound. For instance ा-
म ् उदकम ् यं सः > ाोदकः .

(2) ततृीयाथ बीिह :- The बीिह compounds,which contain the third case
suffix, come under this type of compound. For instance ऊढः रथः
यने सः > ऊढरथः.

(3) चतु थ बीिह :- The बीिह compounds, which contain the fourth
case suffix, come under this type of compound. For instance दं
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वं यै सा > दवा.
(4) पथ बीिह :- The बीिह compounds, which contain the fifth case

suffix, come under this type of compound. For instance पिततािन
पणा िन यात ् सः > पिततपण ः.

(5) षथ बीिह :- The बीिह compounds, which contain the sixth case
suffix, come under this type of compound. For instance पािचका
भाया  य सः > पािचकाभाय ः.

(6) सथ बीिह :- The बीिह compounds, which contain the seventh
case suffix, come under this type of compound. For instance वीराः
पुषाः यिन ् सः > वीरपुषः.

(7) िदवाचक-बीिह :- The बीिह compounds, which contain names
of directions, are designated as िदवाचक-बीिह compound. For
instance पवू ाः उराः च िदशो यदरालम ् > पवूरा.

(8) संोभयपद-बीिह :- The बीिह compounds, where both the
components are numeral words, are known as संोभयपद-बीिह
compound. For instance ौ वा यः वा > िाः.

(9) उपमानपवू पद-बीिह :- The बीिह compounds, where the first
component conatains a उपमानवाचकword, are called as उपमानपवू पद-
बीिह compound. For instance च इव मखुं याः सा > चमखुी.

(10) हरणिवषयक-बीिह :- The बीिह compounds, where both the
components alike in form (and represented by the word-
pattern) त (or) तने (are compounded with each other, the
compound) conveying the meaning इदम ् "this". For instance द-
डादडी.

(11) हणिवषयक-बीिह :- The बीिह compounds, where both the
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components alike in form (and represented by the word-
pattern) त (or) तने (are compounded with each other, the
compound) conveying the meaning इदम ् "this". For instance के-
शाकेिश.

2. िधकरण-बीिह - िधकरणबीिह is the designation given to those types of
compounds where all the components do not contain the same case
and gender. For instance ईरे िना य सः > ईरिनः. In this instance,
the word ईर is in seventh case-suffix and the word िना contains first
case-suffix. There is no rule given by पािणिन to identify the conflicted
case suffix in िधकरणबीिह compound. For instances
गदा पाणौ य सः > गदापािणः
कठे काल य सः > कठेकालः
भाले चः य सः > भालचः
िवषं कठे य सः > िवषकठः
It can also be divided into six types of िधकरण-बीिह compound : (1)
सोरपद-िधकरण-बीिह, (2) सहपवू पद-िधकरण-बीिह, (3) ािद-िधकरण-
बीिह, (4) उपमानपवू पद-िधकरण-बीिह, (5) नञ-्बीिह and (6) बपद-बीिह.

(1) सोरपद-िधकरण-बीिह :- The बीिह compounds where the second
member of compound contains a numeral word and first member
may contain an indeclinable word, are designated as सोरपद-
य़िधकरण-बीिह. For instance दशानां समीप े य े सि ते > उपदशाः.

(2) सहपवू पद-िधकरण-बीिह :- The बीिह compounds where second
component is prefixed by the word 'स' or 'सह' are known as
सहपवू पद-िधकरण-बीिह compound. For instance सपुः or सहपुः.

(3) ािद-िधकरण-बीिह :- The बीिह compounds where the first component
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contains prefixe including indeclinables are know as ािद-बीिह
compounds. For instance िनग ता दया यात ् सः > िनद यः.

(4) उपमानपवू पद-िधकरण-बीिह :- The बीिह compounds, where the first
component conatains a उपमानवाचक word, are called as उपमानपवू पद-
िधकरण-बीिह compound. For instance उ इव मखुं य सः > उमखुः.

(5) नञ-्बीिह - The बीिह compounds where the first component contains
the prefix the particle "न". For instance अिवमानः पुः य सः > अपुः,
अिवमानम ् अपं य सः > अनपः etc.

(6) बपद-बीिह - The बीिह compounds where more than two components
are found, are called as बपदबीिह compounds. For instance पगवधनः,
पवू शालियः etc.

3.4  (Copulative compound)
 compound is a copulative compound and contains two or more than

two components.  compound is also an exception of binary. In this
compound, the components may have nouns or adjectives. The gender of
the last component becomes the gender of the whole  compound. The
attribute 'च' connects all components into a paraphrase. The main purpose
of construction of  compound is to show the aggregation of individuals.
For instance रामसीतालणभरतशुाः अयोां गि ( राम, सीता, लण, भरत and श-
ु are going to Ayodhya city.), In this sentence रामसीतालणभरतशुाः is a
 compound formed from the five padas राम, सीता, लण, भरत and शु and
all of them are going to Ayodhya city.

On the basis of Semantic differences,  compound can be divided into
three types : (1) इतरतेर-, (2) समाहार- and (3) एकशषे-.
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(1) इतरतेर- :- The  compound, where all the components are
independent and predominent, are designated as इतरतेर-
compound. The number of a  compound depends on the
number of components and the gender of a  compound depends
on the gender of last component of the compound. For instance
रामसीत े (Rama and Sita), ाकरणायमीमासंाशाािण (ाकरण-शाम ् and
ाय-शाम ् and मीमासंा-शाम)् etc.

(2) समाहार- :- When  compound gives the sense of aggregation
of individuals then it becomes the समाहार- compound and the
aggregation of individals is the main purpose here, so it gets neuter
gender for whole compound and the number of this compound
becomes singular. For instance संा च पिरभाषा च एतयोः समाहारः > संाप-
िरभाषम ् (The aggregation of संा and पिरभाषा).

(3) एकशषे- :- एकशषे- is an exceptional compound. एकः िशते अो -
ते य is the characterisation of this compound. For instances िपतरौ.
The word िपतरौ means माता च िपता च (Mother and Father) but in the
compound formation only the last component remains.

Apart from these types and categories two more types of compounds also
have been found in usages :- (1) केवलसमास and (2) ििसमास.
1. केवल-समास26 is an excepitonal compound and found rarely in usages.
For instance पवू भतूो भतूपवू ः.

2. िि-समास is a kind of compound where the first component occures
twice and frequently found in usages. For instance उपय ुपिर, अधोऽधः etc.

26त�पुषािदसंािविनम ु�त : समाससंामायु�त : केवलसमास : । अथा त ् य�य समास�य नाि नाम कित ् स :
समास : केवलसमास : इित अिभधीयते (ायत)े ।
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This classification as mentioned above is based on the standards
developed by the Sanskrit Consortium27. This classifications needs
further refinement. For exampls उपपदतुष compound and िधकरण-बीिह
compoundmay be further classified intomore sub-types depending on the
िवभि the first component takes.

27"Developmet of Sanskrit Computational Tools and Sanskrit-Hindi Machine
Translation System" which is sponsored by Ministry of Information Technology,
Government of India, New-Delhi.



Chapter 4

Compound Segmenter1

The task of a compound segmenter is to split a compound into its
constituents. The segmentation of a compound requires the sandhi rules
and a morphological analyser which can validate the splits. If we see
Panini's Astadhyayi, we find the rules only for sandhi synthesizing not
for splitting and sandhi is mandatory in compounds. The compound
segmenter uses the same sandhi rules for splitting. Sandhi rules are in
the form of triples (x,y,z) where x is the last letter of the first component
and y is the first letter of second component. z contains the euphonic
changes of x+y. For instance in the compound word सयूदयः (The rising of
Sun), the word सयू  is the first component and the word उदयः is the second
component. The letter 'अ' is the last letter of the word सयू  which is x and
the letter 'उ' is the first letter of the word उदयः which is y. The z is x+y
which is 'ओ'. To split a sandhi thus we need the sandhi rules in reverse
form, viz given z, what are the possible values of x and y. The sandhi

1This work is jointly done with Vipul Mittal, an MS student of IIIT-Hyderabad.
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rules are deterministic, i.e, given x and y, z is unique [with an exception of
some िवभाषा, where sandhi is optional, and thus x and y are unchanged in
these cases]. These sandhi rules when inverted, lead to non-determinism.
To illustrate, consider the following sandhi rules
a + a -> ā
a + ā -> ā
ā + a -> ā
ā + ā -> ā
When inverted, given 'ā', now there are 4 different ways of splitting it. All
these possible splits should be constrained further to be morphologically
valid. As an example following these rules, the string 'tatrāpi' can be split
in 4 different ways as
tatra + api
tatra + āpi
tatrā + api
and tatrā + āpi

Of these only the first one will be validated by the morphological analyser
and the other three answers wil be discarded. The above two words viz
tatra and api are padas themselves and in case of tatrāpi mere sandhi has
taken place. This is not an example of compound.

Issues in identifying the components of a compound :
When a compound is split, among the resulting components only the

last one has a vibhakti and hence can be recognised by a morphological
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analyser. But what about the components in the initial position ? The
compound रामालयः, suppose split as राम-आलयः, आलयः will be recognised by
the morphological analyser. राम will also be analysed as a सबंोधन form of
राम. But as is obivious, in case of रामालयः, राम is not in the सबंोधन form. Here
राम is in its compound initial form (समासपवू पद). There are various similar
issues related to identification of components of a compound, which are
described below.
(a) Identification of समासपवू पद :- The component undergoes various

morphological changes when it is used as a समासपवू पद. These changes
are :
(i) Deletion of न ् from ाितपिदक :- The 'न ्' at the end of a ाितपिदक gets

deleted when used as a पवू पद. For instance राजन ् becomes राज in
राजपुः.

(ii) िवधान - In some cases the पवू पद changes to . For instances the
word इका becomes इक in इकिचतम ्2.

(iii) दीघिवधान - In some cases the पवू पद gets दीघ. For instance the word
 ु becomes ू in कुूिटः3

(iv) आदशेिवधान - In some cases the पवू पद gets substitute by another
word. For instace the word अिुल becomes अलु in अलुाकण ः, the
word दय becomes हद ् in ेखः etc.

(b) Identification of समास-उरपद :-
(i) Bound morphemes :- In case of उपपद-तुष, we come across

bound morphemes such as कारः, ः, जः etc as in कुकारः, स-
2"इकेषीकामालानां िचततलूभािरष"ु (6-3-65)
3"इको ोऽोः गालव" (6-3-61) - िस० कौ०
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व ः, अजः etc. The components कारः, ः, जः are not पदs, they do
not have an independent exisence. But in case of a compound
identification, these are to be recognised. कार, , ज being the ाित-
पिदकs, take all the possible vibhaktis and thus follow the regular
paradigms.

(ii) Change in gender :- Two types of compounds viz the अ-
यीभाव and बीिह may advocate gender changes in the final
components. For example in उपगम ्, the noun गा which is
in feminine gets neuter gender due to the अयीभाव compound
formation. Similarly in case of पीतारः, the second compound अ-
रः is in masculine gender whereas the gender of अर is neuter.

(iii) Change in number:- Consider thewordअनकेान ्. Thiswill be split
by a compound splitter as अन-्एकान ्. Here the पवू पद अन ् should
be recognised as a variation of न and एकान ् should be recognised
morphologically. Though एक is usedmany senses, in this context
एक is used to indicate the संा(number) and hence can't have
एकान ् form which is in plural. But it needs to be recognised. So
this is to be treated as a special case.

(iv) Change in paradigms :- In case of न अि िकन य = अिकनः4,
we require a new paradigm to recognise the word िकन.

To handle these phenomenon, a seperate module for morphological
analysis is added. This module is invoked only on समासपवू पद and समासो-
रपदs avoding the overgeneralisation.

4पा०स०ू - ``मयरूसंकादय" (2-1-72)
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4.1 Segmenter
The task of a compound segmenter is to split a compound into its

constituents. The segmentation of a compound requires the sandhi rules
and amorphological analyser which can validate the splits. The segmenter
uses reversed sandhi rules and first produces all the possible splits.
These splits are then validated by morphological analyser and then the
correct splits are selected. This filter produces multiple possibilities. These
need to be ranked so that most probable answers are easily accessible.
We describe below the GENerate-CONstrain-EVALuate cycle of the
segmenter attributed to the optimality theory.

4.1.1 Scoring Matrix
A parallel corpus of Sanskrit text in sandhied and unsandhied form is
being developed as a part of the Sanskrit Consortium project in India. The
corpus contains texts from various fields ranging from children stories,
dramas, purāṇas to Ayurveda texts. From around 100K words of such a
parallel corpus, 25K words were found to be in sandhied forms. These
25K parallel instances of sandhied and unsandhied text were extracted
and were used to get the frequency of occurence of various sandhi rules.
If no instance of a sandhi rule is found in the corpus, for smoothing, we
assign the frequency of 1 to this sandhi rule.

We define the estimated probability of the occurrence of a sandhi rule as
follows :
Let Ri denote the ith rule with fRi

as the frequency of occurrence in the
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manually split parallel text. The probability of rule Ri is :

PRi
=

fRi∑n
j=1 fRj

where n denotes the total number of sandhi rules found in the corpus.

Let a word be split into a candidate Sj with k constituents as <

c1, c2, ..., ck > by applying k−1 sandhi rules< R1, R2, ..., Rk−1 > in between
the constituents. It should be noted here that the rules R1, ..., Rk−1 and the
constituents c1, ..., ck are interdependent since a different rule sequencewill
result in a different constituents sequence. The sequence of constituents are
constrained by a language model whereas the rules provide a model for
splitting. We define two measures each corresponding to the constituents
and the rules to assign weights to the possible splits.

4.1.1.1 Language Model

Let the unigram probability of the sequence < c1, c2, ..., ck > be PLSj

defined as :
PLSj

=
k∏

x=1

(Pcx)

where Pcx is the probability of occurrence of a word cx in the corpus.
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4.1.1.2 Split Model

Let the splitting model PSSj
for the sandhi rules sequence

< R1, R2, ..., Rk−1 > be defined as :

PSSj
=

k−1∏
x=1

(PRx)

where PRx is the probability of occurrence of a rule Rx in the corpus.

Therefore, the weight of the split Sj is defined as the product of the
language and the split model as :

WSj
=

PLSj
∗ PSSj

k

where the factor of k is introduced to givemore preference to the split with
less number of segments than the one with more segments.

4.1.2 Segmentation Algorithm
The approach followed is GENerate-CONstrain-EVALuate. In this
approach, all the possible splits of a given string are first generated
and the splits that are not validated by the morphological analyser are
subsequently pruned out. Currently we apply only two constraints viz.
• C1 : All the constituents of a split must be valid morphs.
• C2 : All the segments except the last one should be valid
compounding forms.

The system flow is presented in Figure 4.1.
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Figure 4.1 : Compound Splitter : System Data Flow.

The basic outline of the algorithm is :
1. Recursively break a word at every possible position applying a
sandhi rule and generate all possible candidates for the input.

2. Pass the constituents of all the candidates through the morph
analyser.

3. Declare the candidate as a valid candidate, if all its constituents are
recognised by the morphological analyser, and all except the last
segment are compounding forms.

4. Assign weights to the accepted candidates and sort them based on
the weights as defined in the previous subsection.

5. The optimal solution will be the one with the highest weight.
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4.1.2.1 Results

The current morphological analyser5 can recognise around 140 million
words. Using 2,650 rules and a test data of around 8,2606 words parallel
corpus for testing, we obtained the following results :
• Almost 92.5% of the times, the first segmentation is correct. And
in almost 99.1% of the cases, the correct split was among the top 3
possible splits.

• The precision was about 92.46% (measured in terms of the number
of words for which first answer is correct w.r.t. the total words for
which correct segmentation was obtained).

• The system consumes around 0.04 seconds per string of 15 letters on
an average.7

The complete rank wise distribution is given in Table 4.1.2.1.

Rank % of words
1 92.4635
2 5.0492
3 1.6235
4 0.2979
5 0.1936
>5 0.3723

Rank-wise Distribution

5available at http ://sanskrit.uohyd.ernet.in/scl/morph/index.html.
6The test data is extracted from manually split data of Mahābhāratam.
7Tested on a system with 2.93GHz Core 2 Duo processor and 2GB RAM.



Chapter 5

Constituency parser

Constituency parser takes an output of the segmenter and produces
a binary tree showing the syntactic composition of a compound
corresponding to each of the possible segmentations. Each of these
compositions show the possible ways various segments can be grouped.
To illustrate various possible parses that result from a single segmentation,
consider the segmentation a-b-c of a compound. A compound being
binary, the three components a-b-c may be grouped in two ways as <a-
< b-c>> or <<a-b>-c>. Only one of the ways of grouping may be correct
in a given context as illustrated by the following two examples.
1. < eka - < priya - darśanaḥ >>

(Gloss : <one - <who is dear to all>>)
2. << tapas-svādhyāya > - niratam >

(Gloss : <<Penance-self-study>-constantly engaged>)
With 3 components, only these two parses are possible. But as the number
of constituents increase, the number of possible ways the constituents can
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be grouped grows very fast. For instance a compound with 4 components
a-b-c-d can be grouped into 5 possible ways. See the figure below.

The constituency parsing is similar to the problem of completely
parenthesizing n+1 factors in all possible ways. Thus the total possible
ways of parsing a compound with n+ 1 constituents is equal to a Catalan
number, Cn (Huet, 2009) where for n ≥ 0,

Cn =
(2n)!

(n+ 1)!n!
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5.1 Developing the constituency parser
We observed that the correctness of parse is governed by the semantics.

It is the semantic compatibility (साम) between two words which decides
the parse of a compound.We found that there are two approaches to decide
semantic compatibility (समािनधा रण) :-
1. Use the semantically rich lexicon and follow a ruled based approach.
2. Use statistical patterns of manually parsed compounds to decide the
more likely parse.

We follow the second approach to parse the compounds.

5.2 Statistical approach
The task of the constituency parser is then to choose the correct way
of grouping the components together, in a given context. The meaning
compatibility among the components rule out the possibility of most of
the parses, eventually leading to one or may be a small number of possible
parses. The Sanskrit Consortium has developed a manually tagged
Sanskrit corpus of around 600Kwords, which has around 80K instances of
compound words. These compounds are split into components and also
tagged and parsed manually. Table 1 describes the corpus statistically.
The compounds with more than 2 components need parsing. Though
Sanskrit is a free word order language, the components in a compound
have a fixed word order, and they also show natural tendency towards
left branching. In other words, in case of a compound with 3 components,
the number of compounds with <a-< b-c >> pattern were less compared
to <<a-b >-c>. The manually tagged data supports with this observation.
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Table 5.1 : Statistical details of corpus
Total size in words 150K
Total compounds 30K
Compounds with 2 components 21,384
Compounds with 3 components 6,809
Compounds with 4 components 1,321
Compounds with 5 components 319
Compounds with more than 5 components 133

Table 2 and 3 show the number of occurences of different parsed structures
with 3 components and 4 components.

Table 5.2 : Compounds with 3 components
Pattern no. Patterns No. of instances Instances (in %)
1 <a-<b-c>> 466 6.8
2 <<a-b>-c> 6343 93.2

Table 5.3 : Compounds with 4 components
Pattern no. Patterns No. of instances Instances (in %)
1 <a-<b-<c-d>>> 5 0.3
2 <<a-<b-c>>-d> 127 9.7
3 <a-<<b-c>-d>> 33 2.3
4 <<<a-b>-c>-d> 832 63
5 <<a-b>-<c-d>> 324 24.7

5.2.1 Base line
As is clear from Table 2, the data is skewed and even a simple algorithm
assigning the most frequent pattern will result into 93% and 63% accuracy
in case of compounds with 3 components and 4 components respectively.
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5.2.2 Our algorithm
The main task here is to decide the compatibility (sāmarthya or yogyatā)
between the two words. The conditional probabilities are used to decide
the compatibility between a pair of words. Let us take an example of
3 component compound viz a-b-c. Now, to decide the parse of this
compound essentially means to decide whether the component `b' joins
with `a' or with `c'. In a compound <a-b>, the component `a' is termed
as iic (in initio compositi or samāsa pūrvapada) and the component `b' is
termed as ifc (in fine compositi or samāsa uttarapada). Thus to decide the
parse of a compound a-b-c, one should know whether it is more likely to
use `b' as an iic or ifc refer the figure below.

However, only the unigram frequencies to this effect are not sufficient,
since the context, or the affinity of other words viz. `a' and `c' in the
context plays a role in determining the parse. For examples in case of
four components as a-b-c-d, the component b is a final component in two
parses and initial component in three parses as shown in figure -

b as final component :



Sanskrit Compound Constituency Parser 48

b as initial component :

So to fix the parse, we need one more parameter viz whether 'b' is related
to 'c' or 'd', in other words whether 'b' has more affinity towards 'c' or 'd',
and this fixes the parse as shown below -
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Sowhat is needed is the comparison between two conditional probabilities
viz. the probability of `b' as an ifc given that `a' is an iic and the probability
of `b' as an iic given that `c' is the ifc. If the difference between these
conditional probabilities is above a certain threshold, we use this
information to decide the parse. When the conditional probabilities are
not available or if the difference between the two conditional probabilities
is not significant, we resort to the unigram frequencies, and based on the
probabilities of `b' as ifc versus iic, we take the decision.

Thus the algorithm may be summarised as :

let p(ab) = probability of b as ifc given a is iic,
let p(bc) = probability of b as iic given c is ifc,
let p(bf) = probability of b as ifc,
let p(bi) = probability of b as iic,
and let T = threshold.
if((p(ab) - p(bc)) > T) then the parse = <<a-b>-c>
else if( (p(bc) - p(ab)) > T) then the parse = <a-<b-c>>
else if ( p(bf) - p(bi) > T) then the parse = <<a-b>-c>
else if ( p(bi) - p(bf) > T) then the parse = <a-<b-c>>
else the default parse = <<a-b>-c>

We used the manually tagged corpus for training as well as testing. The
data was randomised and split into 5 sets, and a 5-fold testing methodwas
adopted, eachtime reserving one set for testing and using other 4 sets for
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training. The average results of this experiment using the above algorithm
are shown in Table 4 below.

Table 5.4 : Performance of compounds with 3 components
Patterns No. of Instances Pecision (in %) Recall (in %) F-measure
<a-<b-c>> 471 57 45 0.503
<<a-b>-c> 6408 95.8 97.27 0.965

The average performance is 93.66% which is very close to the baseline,
and at the same time the F-measure for the frequent pattern is also close
to 1.

This algorithm was extended to more than 3 components, and the
performance for 4 components is shown in the Table 5.

Table 5.5 : Performance of compounds with 4 components
Patterns No. of Instances Pecision (in %) Recall (in %) F-measure
<a-<b-<c-d>>> 5 50 20 0.28
<<a-<b-c>>-d> 127 80 3 0.57
<a-<<b-c>-d>> 33 - 0 -
<<<a-b>-c>-d> 832 72 87 0.788
<<a-b>-<c-d>> 324 79 40 0.53

The average performance for 4 components is 65.4% which is again just
above the base line performance.

Examples with more than 4 component compounds being very small
in number, their precision and recall are not measured. The overall
performance for 5 test data is given below.
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The average success rate is 86.5%.

Sr no. Total compounds Correct instances Wrong instances % success
1 1738 1493 245 85.9
2 1734 1503 231 86.6
3 1729 1497 232 86.5
4 1759 1532 227 87.0
5 1737 1500 237 86.3

5.3 Analysis of results
Analysis of wrong results of 3 component compounds is carried out
manually to understand the reasons behind failure. The failures were of
two types.

(a) Where the instances of <<a-b>-c> type were parsed by machine as
<a-<b-c>>, in most of these cases `a' was an adjective of `b'. Since the
evidences of <b-c> were found in the corpus, whereas the evidences
of <a-b> were not found, machine did not have the information
that `a' is an adjective of `b'. Hence these compounds were wrongly
classified as `<a-<b-c>>'.

(b) The cases where the instances of <a-<b-c>> were classified as <<a-b>-
c>, as such instances of <b-c>were not found in the training data and
machine produced the default left branching parse viz <<a-b>-c>.

5.4 Conclusion
1. The iifs or the final components in the compound are inflected.
Instead of the inflected words, if the probabilities are calculated
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taking into account the roots, the performance should increase.
2. The compounds are of 4 different types with head being different in
each of them. The algorithm described in section 4, should take into
account the compound type to decide its association. For example,
consider the compound <<a-b >-c >where <a-b >is an avyayībhāva
(left word to be the head), then it is not 'b' which will be associated
with 'c' but it is 'a' which will be associated with 'c'. The current
implementation since does not take into account the type of a
compound, it produceswrong grouping in such cases. The algorithm
needs to be thus modified to take into account the compound type as
well along with the association.

3. The components of compound together convey a unique meaning
which is over and above its components meanings. So had the
components of a Sanskrit be written seperately, they are very
close to a Multi Word Expression (MWE). So the problem of
constituency parsing of Sanskrit compounds then is directly relevent
for determining the association of words within a MWE with each
other. The insights gained in handling compounds will be directly
available for handling MWEs of Indian languages.



Chapter 6

Sanskrit compound type identifier

6.1 Type Identifier
After getting a constituency parse of a compound, the next task in the

compound analysis is to assign an appropriate operator (tag) to each non-
leaf node. This operator then operates on the leaf nodes to produce the
associated meaning. For instance,

<<sumitrā-ānanda>-vardhanaḥ>
is tagged as

<<sumitrā-ānanda>T6-vardhanaḥ>T6
Tag specifies the relation between the components. This relation is
semantic in nature and is not expressed by anymorpheme. So it is only the
semantics of the components involved that determines this relation. Hence
unless one knows the पदाथ s (the meaning of a word) of the components,
one can't determine the meaning of a compound. That means deciding the
relation between the components is not easy. There are two basic questions
one needs to answer.
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1. What is the nature of the relations ?
2. Where are the clues that help in deciding the relations ?

Below we give two examples that help answer these questions. Consider
the compounds राजपुषः, दशरथपुः and वृशाखा. In the first case the relation
between राज and पुषः is that of servant-master (सेसवेकभावः), in the second
it is father-son (िपता-पुसः) and in the third case it is part of (अवयव-
अवयिवसः). However, in all the three cases instead of specifying these
deeper relations, the relation between the components is expressed by
the genetive case suffix in the paraphrase of these compounds as राः
पुषः, दशरथ पुः and वृ शाखा, and hence these are classified as षीत-
ुष. So, for deciding the relation between components, instead of deeper
semantic analysis, we resort to the Paninian classification of compounds.
At the same time it was observed earlier the coarse grain distinction of
compounds into four major classes is not sufficient. We need the fine grain
distinction, as specified in Appendix - B.

Now consider another compound रामेरः, depending on the context this
may mean
a) रामासौ ईर
b) राम ईरः य सः
c) राम ईरः
In the first case it is कम धारय, in the second case it is बीिह and in the third it
is षी तुष. Though the semantic content of the components is the same in
all the three cases, the relations between these components is determined
by other words in the context.
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Thus the compound type is guided by the paraphrase of a compound,
the paraphrase depends on the context, and the present day computer
technology is still not fully equipped to handle context. So on the face of
it the problem seems to be difficult to handle. However a close look at the
Pāṇini's sūtras dealingwith compounds, provide us a lot of semantic clues.
For example, look at the following sūtras
"ितीया ितातीतपिततगतााापःै" (2.1.24)
"ततृीया तृताथन गणुवचनने" (2.1.30)
"अने नम"् (2.1.34)
"पमी भयने" (2.1.37)
Each of these gives a criterion either in terms of semantics or as a list of
possible components in a compound of a particular type. This helps in
deciding the compound types. However, such rules do not cover all the
cases. Only for a few type of compounds, which is typically a closed list,
the rules are provided. To decide the type in all other cases, we need to
look at the semantics of the components involved.

There are two possible ways to handle the semantics. The first one is
to use semantically tagged lexicon and build a rule-base for identification.
Another approach is to use manually tagged corpus andmachine learning
algorithms to develop automatic identifier. In what follows we first look
at all the relevent sūtra from Pāṇini and discuss the feasibility of their
implementation. Next we discuss the building of automatic tagger using
the manually tagged corpus and some simple statistical insights.
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6.2 समासिवधायकसूs from Pāṇini's Aṣtādhyāyī
In the whole Aṣtādhyāyī the process of compound formation is optional

and comes under the sūtra िवभाषा "2-1-11" That is the speaker has an option
to use either a paraphrase such as राः पुषः or a compounded form राजपुषः
to express the same meaning. There are a few exceptions to it viz. यथाशि.

Given a paraphrase Pāṇini describes the process of compound
formation. To be precise, the process starts with the अलौिकक-िवह and not
the लौिकक-िवह. Then the order of the components is decided followed by its
type, the process then deals with the elision of the vibhakti of intermediate
components, assiging the svaras, addition of the certain suffixes to change
the gender if neccessary and finally the compound form is generated.

The सूs dealingwith compounds then can be broadly classified into two
types
a) सूs that deal with the semantic content to decide the type of a

compound.
b) सूs that deal with the process of compound formation involving

(i) deciding the word order
(ii) deletion of िवभि
(iii) assigning a र

The second type of सूs are thus useful from generation point of view. They
deal with the morpholgy and phonology. The first type of सूs provide
semantic clues for deciding the type of a compound. See the Appendix-
C. We describe below whether each of these सूs is useful in deciding
the type of a compound, followed by the difficulties in using some of
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them computationally. To explain the aphorisms below, we have reffered
the books "The Astadhyayi of Panini"1 and "The Siddhanta Kaumudi of
Bhattoji Dixita"2.

6.2.1 अयीभावः
1. सू - "अयं िवभि-समीप-समिृ-ृथा भावाया-सित-शाभा व..." - 2.1.6

Meaning - An indeclinable (is invariably compounded with a case-
inflected word) conveying the meaning of (1) a case suffix, (2)
nearness, (3) prosperity, (4) misfortune, (5) absense of a thing, (6)
passing (of a particular time), (7) not (the proper time) now, (8)
reputation of a name, (9) after, (10) yathā, (11) one coming after
the other, (12) simultaneity, (13) resemblance, (14) fittingness, (15)
totality, (16) end (the compound being called avyayībhāva).
Description - This is a vidhisūtra as well as a sajñāsūtra. This
aphorism provides a list of semantic clues to the initial component
of a compound of type अय-पवू पद-अयीभाव. Below we give a list of
examples.
(1) िवभि (a case suffix) - अिधहिर is an example of िवभिवचन and हरौ इित

is its paraphrase. Here अिध is an indeclinable word and it forces
the word हिर to be into seventh case-suffix.

(2) सामी (nearness) - उपराजम ् is an instance of सामी. Here the word
उप indicates the meaning 'nearness' to राजा and it also indicates
that the second componentwill contain the sixth case-suffix. राः

1Vol-V and VI, written by S. D. Joshi and JAF. Roodbergen, Published by Sahitya
Academy

2Srisa Chandra Vasu, Published by Motilal Banarssidas publishers
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समीपम ् is the paraphrase of उपराजम ्.
(3) समिृ (prosperity) - माणां समिृः is the paraphrase of समुम ् and it

is derived in the sense of समिृ. Here स ु is an indeclinable word.
(4) िृ (misfortune) - य वनम ् and ग वािदकम ् are the instances of िृ.

Here र ् is an indeclinable word and it is used in the sense of
misfortune.

(5) अभाव (absense of a thing) - िनर ् is an indeclinable which is mostly
used in the sense of absense. For instance िनम िकम ् means मि-
काणाम ् अभावः (absense of flies).

(6) अय (passing (of a particular time)) - the word अय means
passing, departure or destruction of a particular time. For
instance िनिहमम ् means िहम अयः (the snows have passed).

(7) असित (not (the proper time) now) - The word असित suggests a
timewhich is not proper to do. For instance अिततसैकृम ्, derived in
the sense of उपभोग वत मानकालितषधेः 'the rejection of the present
for use'. The कािशकाविृ explains that तसैकृ means अादन 'cloak'.
So the compoundmeans that now is not the proper time to wear
a cloak.

(8) शाभा व (reputation of a name) - इितपािणिन derived in the sense
of काशता श (the fame of a name). Here the word पािणिन is a
reputed name.

(9) पात ् (after) - In the sense of after indeclinables such as अन ु are
used. For instance अनिुवु means िवोः पात ् "after the Vishnu".

(10) यथाथ  (yathā) - The word यथा has various meanings such as यो-
यता(Capability), वीा(pervasion), पदाथा नितविृ(not going beyond
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the word's meaning) and सायम(्Similarity). For instances अन-ु
पम ्, थ म ्, यथाशि etc.

(11) आनपुू  (one coming after the other) - As अनुें िवशु भवः (let
your honors enter in the order of seniority)

(12) यौगप (simultaneity) - The word सचम ् is derived in the sense
of चेण यगुपत ् or सहचेण.

(13) साय (resemblance) - ससिख, derived in the sense of सशः िकः
'one similar to a monkey'. Why mention साय as a separate
category, if साय has already been stated as one of the meaning
of यथा ? The idea is that by this separate statement of साय
compound-formation can also be justified when the notion of
साय is not the main one, but the subordinate one.

(14) सि (fittingness) - स 'in a way fitting for a Brahmin'.
(15) साक (totality) - सतणृम ् अवहरित 'He eats right down to the

grass'.
(16) अ (end) - साि अधीत े 'he studies up to the end of (the section on)

अि'.
Clue for the type identification - Though it is not possible to decide
the type of compounds in all the cases listed above, still a few can be
classified automatically. If the initial component is an indeclinable
such as , परा, अप, सम ्, अन ु etc. and the final component is in neuter
gender then the compound may be an अय-पवू पद-अयीभाव.

2. सू - "यावदवधारण"े (2-1-8)
Meaning - (the indeclinable) यावत ् in the sense of अवधारण
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(specification) (is invariably compounded with a case-inflected
word the compound being called अयीभाव.)
Description - The current aphorism requires the context of अवधारण
(limitations) to decide the type of an अयीभाव compound. For
instance यावोकम ् (यावः ोकाः तावः अतुणामाः).
Clue for the type identification - If the पवू पद is यावत ् and उरपद is
in neuter gender then the compound may be an अय-पवू पद-अयीभाव
compound, and such compounds typically carry the meaning
अवधारण.

3. सू - "सुितना मााथ" (2-1-9)
Meaning - A case inflected word (is invariably compounded with
the indeclinable) prati in the sense of mātrā "a small quantity" (being
called अयीभाव).
Description - A word ending in a case-affix is compounded with
the word ित in the context of mātrā (a small quantity) and the
compound is called an अयीभाव.
Clue for the type identification - If the उरपद is ित the compound
may be an अय-उरपद-अयीभाव and the meaning of ित is a small
quantity. These are very rare and the only instances we know of
are सपूित "a small quantity of soup" and शाकित "a small quantity of
vegetables".

4. सू - "अशलाकासंाः पिरणा" (2-1-10)
Meaning - (The case inflected words) akṣa "(cubic) die", śalākā
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"(oblong) die" and numerals (are invariably compounded) with pari.
Like previous aphorism (2-1-9), this is also a special rule of अयीभाव.
The compound is confined to words denoting loss in gambling
(being called अयीभाव).
Examples - अपिर (an unlucky throw of dice), शलाकापिर (an unlucky
throw of oblong), एकपिर (an unlucky throw by one over).
Clue for the type identification - If the पवू पद contains the words
such as अ, शलाका or numerals like एक,ि etc. and the उरपद contains
an indeclinable word पिर then the compound may be of type अय-
उरपद-अयीभाव.

5. सू - "अपपिरबिहरवः पा" (2-1-12)
Meaning - (The case-inflected words) apa, pari, bahis and (those
ending in) -अ ् are marginally (compounded with ( a word ending
in) an ablative case ending (being called अयीभाव).
Examples - अपिवु ससंारः or अप िवोः ससंारः (The world is outside or
away from Viṣhṇu). So also बिहा मम ् or बिहा मात ् (outside the village)
etc.
Clue for the type identification - If पवू पद contains अप, पिर and बिह
or any word ending in -añc and the उरपद contains either fifth
case-affix or is of nueter gender then the compound is called अय-
पवू पद-अयीभाव.
Problem - Here, it is not easy to know whether the initial word
ends in अ ् or not unless we have the derivational information of
all the head words in the lexicon. However, if such a rich lexicon is
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available, then automatic identification is possible.

6. सू - "आङ् मया दाऽिभिवोः" (2-1-13)
Meaning - (The case-inflected word) आङ् in the sense of मया दा (limit
exclusive) or अिभिविध (limit inclusive) (is marginally compounded
with a case-inflected word (being called अयीभाव).
Examples - आपाटिलपुं or आपाटिलपुात ् वृो दवेः (It rained up to
Pātaliputra), आकुमारम ् or आकुमारेः यशः पािणनःे (The fame of Pāṇini
extends even to the boys) etc.
Clue for the type identification - If the पवू पद contains the
indeclinable आङ् and the उरपद is either in neuter gender or
fifth case-affix then the compound is an अय-पवू पद-अयीभाव.

7. सू - "लणनेाऽिभती आिभमु"े (2-1-14)
Meaning - (the case-inflected words) अिभ and ित in the sense of
आिभमु "direction towards" (are marginally compounded) with
(a case-inflected word indicating) the goal (the compound when
formed, conveying the same meaing as the formally corresponding
wordgroup and being called अयीभाव).
Example - अि शलभाः पति "the moths fall in the direction of fire"
etc.
Clue for the type identification - If the first component is either
अिभ or ित, this is अय-पवू पद-अयीभाव. However, it is not possible to
decide the meaning of अिभ or ित.
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8. सू - "अनयु मया" (2-1-15)
Meaning - (the case-inflected word) अन ु (is marginally compounded
with a case-inflected word standing for an indicator) nearness to
which (is conveyed, the compound when formed, conveying the
same meaning as the formally corresponding wordgroup and being
called अयीभाव).
Example - अनवुनमशिनग तः "the thunder bolt fell near the forest" etc.
Clue for the type identification - As above, if the first component
of the compound is अन ु then it may be classified as अय-पवू पद-
अयीभाव. However, it is not possible to determine the meaning of
अन ु mechanically.

9. सू - "य चायामः" (2-1-16)
Meaning - also (the case-inflected word अन ु is marginally
compounded with a case-inflected word standing for an indicator)
whose length (is conveyed, the compound, when formed, being
called अयीभाव).
Examples - अनगुं वाराणसी "the city of Banaras extends alongside the
river Ganges", अनयुमनु ं मथरुा "Mathura alongside of the Yamuna, the
length of Mathura being measured by that of the Yamuna".
Clue for the type identification - The clue, as in the above rule,
is in the first component अन ु and the type of the compound is
अय-पवू पद-अयीभाव compound. However, meaning of अन ु can not be
determined mechanically.
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10. सू - "ितुभतृीिन च" (2-1-17)
Meaning - This is a िविधसू which assigns the designation अयीभाव to
specifically enumerated words (being called अयीभाव).
Description - By this aphorism Panini mentions all irregular forms
of अयीभाव compounds. All the words are listed in गणपाठ. For
instance ित ु (at milking time) etc. These are all treated as special
cases and handled separately.

11. सू - "पारे मे षा वा" (2-1-18)
Meaning - (the case-inflected words) pāre (across) and madhye (in)
are preferably compounded with (a case-inflected word) ending in
a genitive case ending (being called अयीभाव).
Examples - पारगेात ् or गापारात ् (bring across the Ganges), मगेात ्

or गामात ् (middle of the Ganges) etc.
Clue for the type identification - If पवू पद contains the words पारे or
मे and the उरपद contains the fifth case-affix then the compound is
called पार-ेम-ेपवू पद-षुरपद-अयीभाव. Similarly if second component
contains either पारात ् or मात ् then also the compound is called
पार-ेम-ेपवू पद-षुरपद-अयीभाव.

12. सू - "संा वंयने" (2-1-19)
Meaning - A numeral is preferably compounded with a case-
inflected word signifying one who belongs to a family (being called
अयीभाव).
Examples - िमिुन, िमिुन etc.
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Clue for the type identification - In this kind of compound, the
first component contains a numeral and the second component is a
वंयवाची. To implement this aphorism one has to provide the lexicon
with वंयवाची tag. Such a compound will be tagged as संापवू पद-
वंयोरपद-अयीभाव.

13. सू - "नदीिभ" (2-1-20)
Meaning - Also ( a numeral is preferably compounded with case-
inflected words) signifying a river (being called अयीभाव).
Examples - ियमनुम ्, सगम ् etc.
Clue for the type identification - To implement this aphorism,
one has to enrich the lexicon with the names of the rivers. If the
first component of compound contains a numeral and the second
component contains the नदीवाचक words, then it is of type संापवू पद-
नुरपद-अयीभाव compound.

6.2.2 तुषः
14. सू - "ितीया ितातीतपिततगतााापःै" (2-1-24)

Meaning - (a word ending in) the second case-termination (is
preferably compounded) with (the case-inflected words) ित "who
has fallen upon", अतीत "who has passed beyond", पितत "who has fallen
into", गत "who has gone to", अ "who has thrown beyond", ा
"who has attained" andआप "who has obtained" (being called तुष).
Description - This is a िविधसू prescribing the preferred formation of
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an accusative तुष compound with ा forms conveying an active
meaning. The examples quoted by कािशकाविृ are :
1. कितः 'who has landed in trouble', derived in the sense of कं ितः.
2. काारातीतः 'who has passed beyond the forest', derived in the sense

of काारम ् अतीतः.
3. नरकपिततः 'whohas fallen into hell', derived in the sense of नरकं पिततः.
4. ामगतः 'who has gone to his village', derived in the sense of ामं

गतः.
5. तराः 'who has thrown beyond thewaves', derived in the sense

of तरान ् अः.
6. सखुाः 'who has attained happiness', derived in the sense of सखुं

ाः.
7. सखुापः 'who has obtained happiness', derived in the sense of सखुम ्

आपः.
Clue for the type identification - If the stem of the second
component of a compound is from the list mentioned above viz. ित,
अतीत, पितत etc. then this is an instance of ितीया-तुष compound.

15. सू - "यं ेन" (2-1-25)
Meaning - (the case-inflected word) यं "(by) oneself" (is preferably
compounded) with a case-inflected word) ending in  (being called
तुष).
Description - This is a िविधसू prescribing तुष compound-
formation. The indeclinable word यम ् 'oneself', is compounded
with a word ending in the affix , and the resulting compound is
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called तुष. The anuvritti of the word ितीया being inappropriate
does not take place ; though, however it is needed in the next
aphorism. Because the word यम ् being an indeclinable, cannot
take any case-affix. As यं कृतापं = ाय ितः.
Clue for the type identification - If the first component contains an
indeclinable यं or its variation ायम ् and the second component
contains an inflected ा word then it is an instance of तुष
compound.

16. सू - "खा पे"े (2-1-26)
Meaning - (the case-inflected word) खा "bed" (ending in the second
case-termination is compounded with a case-inflected word ending
in the suffix ) when (the sense of) abuse is to be conveyed (the
compound being called तुष).
Example - खाढः जाः (literally lying on a bed) ; silly, stupid, going
wrong or astray.
Clue for the type identification - If the first component contains
the word खा and the second component is an inflected ा then
we may postulate that it is likely to be a ितीयातुष compound.
The censure context is neccessary for confirmation, and mechanical
detection of censure context being impossible, we can just mark this
as a possibility and can not confirm the type.

17. सू - "सािम" (2-1-27)
Meaning - (the case-inflected word) सािम "incompletely, half" (is
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preferably compounded with a case-inflected word ending in 
(being called तुष).
Description - This is a िविधसू prescribing a तुष compound-
formation. The indeclinable word सािम meaning 'half' is compounded
with a word ending in the affix , and the resulting compound
would be तुष. As सािमकृतम ् 'half-done'.
Clue for the type identification - If the first component contains an
indeclinable सािम and the second component contains a ा word
then it is a तुष compound.

18. सू - "कालाः" (2-1-28)
Meaning - (a case-inflected word ending in the second case-
termination) signifying (a period of) time (is preferably compounded
with a case-inflected word ending in  (being called तुष).
Description - This is िविधसू prescribing तुष compound formation.
The words denoting the time, (but not the duration thereof) being in
the accusative case, are optionally compounded with a word ending
in the suffix , and the resulting compound is तुष.
Example - मासिमतमाः 'the new moon' (literally, the moon that
has begun to measure the month).
Clue for the type identification - For handling this type of
compound, the list of the words which denote the time is required.
If such a word is the first component and the second component
contains the ा word and it may be classified as तुष.
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19. सू - "पवू सशसमोनाथ कलहिनपणुिमःै" (2-1-31)
Meaning - (a case-inflected word ending in the third case-
termination is preferably compound) with (case-inflected words)
conveying the sense of पवू  "previous", सश "like", सम "same", ऊन "less",
and with (the case-inflected words) कलह "fight", िनपणु "skilful", िम
"mixed" and  "smooth" (being called तुष).
Examples - From this aphorismwe learn incidentally that the words
पवू  etc. govern the instrumental case. The examples quoted by the का-
िशकाविृ are :-
(a) मासपवू ः derived in the sense of मासने पवू ः, who is earlier by (one)

month.
(b) मातसृशः 'resembling his mother', िपतसृशः 'resembling his father'.
(c) मातसृमः 'equal to his mother'.
(d) माषोनम ् 'what is short by (one) माष.
(e) अिसकलहः 'a fight with swords', वालहः 'a fight with words'.
(f) वािपणुः 'skilful with words', आचारिनपणुः 'skilful in behaviour'.
(g) गडुिमः 'mixed with molasses'.
(h) आचारः 'gentle in behaviour'.
Clue for the type identification - The current aphorism gives the
list of the possible second components and in such cases it may be
ततृीयातुष compound.

20. सू - "चतथु तदथा थ बिलिहतसखुरितःै" (2-1-36)
Meaning - (a case-inflected word) ending in the fourth case-
termination (is preferably compounded) with (a case-inflected word
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signifying) a thing for the sake of that (meaning expressed by the
word in the fourth case) and with (the case-inflected words अथ 
"thing", बिल "food-offering", िहत "benificial", सखु "pleasant" and रित
"reserved" (being called तुष).
Description - By the expression तदथ  'for the purpose there of', the
special relation of a material and its modification alone is, held to
be intended.3 This we infer from the ापक of the words बिल and रित
used in the aphorism. As यपूाय दाः = यपूदाः 'wood for stake' (that is
wood which by modification will be changed into a stake). But not
so here. रनाय ाली 'pot for cooking'. So also or अवहननायोखलम ् 'the
wood mortar for threshing'.
Form this aphorism we may also infer that the Dative case conveys
also the sense of 'for the purpose there of'. The word तदथा थ  is taken
as one word by some, meaning 'a thing serviceable there to'.
Examples - भतूबिलः 'a sacrifice for भतूs', गोिहतम ् 'what is good for cows',
गोसखुम ् 'what is pleasant for cows' andगोरितम ् 'what is kept for cows'.
Clue for the type identification - The current aphorism gives the list
of words for second components. If we find any one of theword from
the list as a second component then we may assume that the given
compound is a चतथुतुष compound.

21. सू - "पमी भयने" (2-1-37)
Meaning - (a case-inflected word) ending in the fifth case ending
(is preferably compounded) with (the case-inflected word) भय "fear"

3चतथु तदथ माणे चेव सः । सव चतु  तदथ माणे सह समासः ाोित । अननेािप ाोित - रनाय
ाली, अवहननायोखलिमित । िकं कारणम ् ? अिवशषेात ् । न िह कििशषे उपादीयत े - एवजंातीयक चतु 
तदथन सह समासो भवित इित । अनपुादीयमान े िवशषे े सव स ।
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(being called तुष).
Examples - चोरात ् भयम ् = चोरभयम ् 'fear from thieves'.
Clue for the type identification - The current aphorism gives the
information regarding the second component. In the compound, if
the second component contains the words भय, भीित or भी then the
compound type can be identified as a पमीतुष.

22. सू - "अपतेापोढमुपिततापरैशः" (2-1-38)
Meaning - 'in a few instances a case-inflectedword ending in the fifth
case-termination is preferably compounded) with (the case-inflected
words) अपते "parted from", अपोढ "caried off", मु "loosened from",
पितत "fallen from" and अप "recoiling from" (being called तुष).
Examples - सखुापतेः 'gone away from pleasure', कनापोढः 'carried
away beyond imagination', चमुः 'freed from the wheel', ग पिततः
'fallen from heaven', तरापः 'afraid of the waves'.
Why is the word अशः 'when the action is gradual' used ? It shows
the limited range of this kind of compounds. Not every ablative
word can be so compounded. Hence, there is no compounding at all
in the following case :- सादात ् पिततः, 'fallen from the mansion'. For
here, the fall, is violent and sudden and not gradual and slight.
Clue for the type identification - The current aphorism gives the
information regarding the second component of a तुष compound.
In a compound, if we get one of these words then the compound
type can be identified as a पमीतुष.



Sanskrit Compound Type Identifier 72

23. सू - "ोकािकराथ कृािण ेन" (2-1-39)
Meaning - (case-inflectedwords ending in the fifth case-termination)
conveying the sense of ोक 'a little', अिक 'near' or र 'far' and (the
case-inflected word ending in the fifth case-termination) कृ
'difficulty' (are preferably compounded) with (a case-inflected word
derived with the suffix)  (being called तुष).
Examples - ोकान ् मु 'loosed from a little distance', अिकादागतः
'come form near', अाशादागतः 'come from near', रादागतः 'come
form far', िवकृादागतः 'come from a distance', कृादागतः 'come with
difficulty'.
Clue for the type identification - The current aphorism explains a
अमास and gives a list of first components in a तुष compound.
In a compound, if we get one of these words on fifth case of as a first
component and the second component is a  ending कृद then the
compound type can be identified as a पमीतुष.

24. सू - "समी शौडःै" (2-1-40)
Meaning - (a case-inflected word) ending in the seventh case-
termination (is preferably compounded) with (the case-inflected
words) शौड 'cunning', etc (being called तुष).
Example - अशौडः 'skilled in dice'.
The current aphorism explains a समीतुष compound and gives a
list of second component. In the aphorism the word शौडःै suggests
a शौडािद-गण(group) from गणपाठ and the words are :- 1) शौड 2) धतू  3)
िकत 4) ाड 5) वीण 6) सवंीत 7) अर 8) अिध 9) पटु 10) पिडत 11) कुशल 12)
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चपल 13) िनपणु 14) संाड 15) भ and 16) समीर.
Clue for the type identification - In a compound, if the second
component is from शौडािदगण then the compound type may be
identified as a समीतुष.

25. सू - "िसशुपबै" (2-1-41)
Meaning - 'also (a case-inflected word ending in the seventh
case-termination is preferably compounded) with (the case-
inflected words) िस 'well-known', शु 'dried', प 'cooked' and ब
'binding'(being called तुष).
Examples - साायिसः 'perfect in सााय', आतपशुः 'dried in sun',
ालीपः 'cooked in pot' and चबः 'bound on the wheel'.
Clue for the type identification - The current aphorism gives a list
of second components. In a compound, if the second component
contains one of these words then the compound type may be
identified as समीतुष.

26. सू - "ाेण पे"े (2-1-42)
Meaning - (a case-inflected word ending in the seventh case-
termination is compounded) with (the case inflected word) ा
'crow' when (the compound conveys) the sense of abuse (the
compound being called तुष).
Example - तीथ ाः 'a crow at the scared bathing place'.
Clue for the type identification - In a compound if the second
component carries the word ा in the meaning of 'censure' then the
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compound type may be identified as समीतुष.

27. सू - "ेनाहोराावयवाः" (2-1-45)
Meaning - (a case-inflected word ending in the seventh case-
termination signifying) parts of the day or night (is preferably
compounded) with (a case-inflected word) derived with (the suffix)
 (being called तुष).
Examples - पवूा कृतम ् 'done in the morning', अपरराकृतम ् 'done in the
last part of the night'.
Clue for the type identification - In a compound, if the first
component contains words relating with name of divisions of day or
night and the second component contains a word with ending with
 suffix the the compound type can be identified as समीतुष.

28. सू - "त" (2-1-46)
Meaning - (the case-inflected word) त "there" (ending in a seventh
case-termination is preferably compounded with a case-inflected
word derived by means of the suffix  (being called तुष).
Example - तभुम ् 'eaten there'.
Clue for the type identification - In a compound, if the first
component contains the word त and the second component
contains the word which ends with  suffix then the compound
type can be identified as समीतुष.

29. सू - "पासेिमतादय" (2-1-48)
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Meaning - also (the words) पासेिमता etc (when the sense of abuse is
to be conveyed, the compounds being called तुष).
Examples - All these are irregular compounds. Some of the words
contained in this list are compounds formed with the past-participle
(). Thus the following is the list of the words :- पासेिमताः । पाबेलाः ।
उरमशकाः । उदरकृिमः । कूपकपः । कूपचणू कः । अवटकपः । कूपमडूकः ।
कुमडूकः । उदपानमःडूकः । नगरकाकः । नगरवायसः । मातिरषुषः । िपडीषरूः ।
िपतिरषरूः । गहेशेरूः । गहेनेद । गहेेडेी । गहेिेविजती । गहेेाडः । गहेमेहेी । गहेदेाही ।
हहेेः । गहेधेृः । गभतृः । आखिनकबकः । गोशेरूः । गोे िविजती । गोेडेी ।
गोपेटुः । गोपेिडतः । गोेगः । कणिटिभः । कणिटिरिटरा । कणचरुचरुा । The
use of च in aphorism is to restrict it to these very words. Therefore
we cannot compound परमाः पासेिमताः, and it cannot be part of another
compound.

30. सू - "पवू कालकैसवजररुाणनवकेवलाः समानािधकरणने" (2-1-49)
Meaning - (a case inflected word denoting an action) which
precedes in time and (the case-inflected words) एक "single", सव 
"all", जरत ् "new", परुाण "ancient", नव "new" and केवल "only" (only
compounded) with a syntactically agreeing (case-inflected word, the
compound being called तुष).
Examples - ातानिुलः "bathed and perfumed", कृसमीकृतम ् "ploughed
and levelled", एकनाथः "havin one master", सव यािकाः "all the members
of a sacrifice", सव मनुाः "all men", जरयैाियकाः "old logician", परुाणमी-
मासंकाः "old मीमासकंs" etc.
Clue for the type identification - The aphorism provides a list of
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first components. In a compound, if first component contains one of
these words then the compound type may be identified as a कमधारय.

31. सू - "पापाणके कुितःै" (2-1-54)
Meaning - (the case-inflected words) पाप "bad" and अणक "gossipy"
(are compounded) with (syntactically agreeing, case-inflected words
signifying) objects of contempt (the compound being called तुष).
Description - Both the words पाप and अणक are words of
contempts(कुन) ; by the last aphorism, they have stood as second
members in the compound ; the present aphorism, however is so
framed with regard to aphorism 1-2-43 and 2-2-30 that they will
stand as first.
Examples - पापनािपतः or अणकनािपतः 'a contemptible barber', पाप or
अणक-कुलालः 'a contemptible potter'.
Clue for the type identification - The current aphorism explains a
तुष compound. In a compound, if the first component constains
the words पाप or अणक then the compound type may be identified as
a उभय-पद-िवशषेण-कमधारय. To implement this aphorism, one needs to
prepare a list of कुित words.

32. सू - "उपिमतं ाािदिभः सामाायोग"े (2-1-56)
Meaning - (a case-inflected word signifying) the object compared
(is preferably compounded) with (the syntactically agreeing, case-
inflected words) ा "tiger", etc. provided that (a word signifying)
the common property is not used (being called तुष).
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Description - This is a modification of last aphorism by which the
substantive (उपमान) would have stood first, by the present, the उपमये
or the qualified stands first.
Example - पुषोऽयं ा इव = पुषाः 'a person-tiger' (in strength). In
previous aphorism उपमानािन सामावचनःै" (2-1-55), the compounding
was between the उपमान and the उपमये. In the present, the
compounding is between the उपिमत and certain उपमान words
but never with सामावचन. In the current aphorism, the word ाा-
िदिभः suggests the ाािदगण and the words belong ाािदगण are :- 1)
ा "A tiger", 2) िसहं "A lion", 3) ऋ "A bear", 4) ऋषभ "A bull", 5) चन
"Sandal", 6) वकृ "A wolf", 7) वषृ "A bull", 8) वराह "A boar, hog", 9) हिन ्

"A elephant", 10) त "A tree", 11) कुर "A elephant", 12)  "A kind
of deer", 13) पषृत "The spotted antelope", 14) पुडरीक "A lotus flower",
15) पलाश "A tree, Butea Frondosa" and 16) िकतव "A rogue, cheat".
Clue for the type identification - Any compound whose second
component is from any of the above list, it is possibly an उपमान-
उरपद-कम धारय compound.

33. सू - "िवशषेणं िवशेणे बलम"् (2-1-57)
Meaning - (a case-inflected word signifying) a qualifier (is) variously
(compounded) with (a syntactically agreeing case-inflected word
signifying) the item qualified (the compound conveying the same
meaning as the formally corresponding wordgroup and being called
तुष).
Example - नीलोलम ् 'a blue lotus'.
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Clue for the type identification - To implement this aphorism
one needs a list of िवशषेणs, which are typically marked in the
dictionaries. Any compound whose first compound is िवशषेण-पवू पद-
कम धारय compound.

34. सू - "पवूा परथमचरमजघसमानमममवीरा" (2-1-58)
Meaning - (the case-inflected words) पवू  "previous", अपर "later",
थम "first", चरम "last", जघ "low", समान "same", म "middle", मम
"middle" and वीर "brave" (are preferably compounded with a
syntactically agreeing case-inflected word and the compound being
called तुष).
Examples - पवू वयैाकरणः 'Previous grammarian', अपरवयैाकरणः 'later
grammarian' etc.
Clue for the type identification - If the compound has any of the
words from the list पवू , अपर, थम, चरम etc. as its first components then
it may be a िवशषेण-पवू पद-कम धारय compound.

35. सू - "ेयादयः कृतािदिभः" (2-1-59)
Meaning - (the case-inflected words) िेण "guild" etc. (are
compounded) with (the syntactically agreeing, case-inflected
words) कृत "made", etc. (the compound being called तुष).
Example - णेीकृतम ् 'made into guild' etc.
Clue for the type identification - If the first component of the
compound is from ेयािदगण and the second component from the
कृतािदगण then it is a कम धारय compound.
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36. सू - "ेन निविशनेानञ"् (2-1-60)
Meaning - (a case-inflected word) not containig (the negative
particle) नञ ् (is preferably compounded) with (a syntactically
agreeing case-inflected word ending in the suffix)  which is
distinguished (from the other constituent) by (the fact that it does
contain) नञ ् (being called तुष).
Examples - कृताकृतम ् "done and not done" i.e. partly done and partly
not done.
Clue for the type identification - If a compound has both the
components ending in  and one as a negation of the other, then it
is of type िवशषेण-उभयपद-कम धारय compound.

37. सू - "सहरमोमोृाः पूमानःै" (2-1-61)
Meaning - (the case-inflected words सत ् "good", महत ् "great",
परम "highest", उम "best" and उृ "eminent" (are preferably
compounded) with (syntactically agreeing case-inflected words
signifying) objects which are being honoured/praised (being called
तुष).
Description - सैः "a good physician". The महत ् becomes महा in
compound such as महापुषः "A great man" परमपुषः "the highest
person", उमपुषः "the best person", उृपुषः "the excellent person".
Clue for the type identification - If the first component contains
adjectives words like सत ्, महत ्, परम, उम and उृ then the compound
is of type िवशषेण-पवू पद-कम धारय compound.
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38. सू - "वृारकनागकुरःै पूमानम"् (2-1-62)
Meaning - (A case-inflected word signifying) an object which is
being honoured/praised (is preferably compounded) with the
syntactically agreeing, case-inflected words) वृारक (a kind of)
"deity", नाग "elephant" (being called तुष).
Description - गोवृारकः "An excellent bull or cow".
Clue for the type identification - It the second component contains
adjectives words like वृारक, नाग and कुर then the compound may
be of type िवशषेण-उरपद-कम धारय compound.

39. सू - "कतरकतमौ जाितपिर"े (2-1-63)
Meaning - (the case-inflected words) कतर "who (out of two) ?",
कतम "who (out of many) ?" (are preferably compounded with a
syntactically agreeing, case-inflected word, when a question (is
asked) regarding (belonging to a particular) Vedic school (the
compound being called तुष).
Examples - कतरकठः "who (out of two) belongs to the कठ school",
कतमकलापः "who (out of these many) belong to the कलाप school".
Clue for the type identification - If the first component contains the
words कतर and कतम and the second component contains a जाितवाचक
word then it is of type िवशषेण-पवू पद-कम धारय.

40. सू - "िकं पे"े (2-1-64)
Meaning - (the case-inflected word) िकम ् "who", which, what ?" (is



Sanskrit Compound Type Identifier 81

compounded with a syntactically agreeing, case-inflected word)
when (the compounded conveys the sense of) abuse (the compound
being called तुष).
Examples - िकंराजा यो न रित ? "he is a bad king who does not protect
his subjects.", िकं सखा योऽिभुित "he is a bad friend who hates".
Clue for the type identification - If the first component contains
the word िकम ् then it is of type िवशषेण-पवू पद-कम धारय compound.

41. सू - "पोटायवुितोककितपयगिृधनेवुशावहेयणीवृोियाापकधतूजा ितः"
(2-1-65)
Meaning - (a case-inflected word signifying) a जाित "class/generic
notion" (is compounded) with the syntactically agreeing, case-
inflected words) पोटा "a female with male characteristics", यवुित "a
young female", ोक "a little", कितपय "some", गिृ "a cow which had
just one calf", धने ु "a sucking cow", वशा "a barren cow", वहेत ् "a cow
that miscarries", बयणी "a cow having a young calf", वृ "one who
expounds", ोिय "a learned reciter of the Vedas", अापक "a teacher
of शािक texts" and धतू  "a shrewd one" (being called तुष).
Examples - इभपोटा "a young female elephant", इभयवुितः "a female
elephant", अिोकः "a little fire", उित ् कितपयम ् "a little butter milk",
गोगिृः, गोधनेःु, गोवशाः, गोवहेत ्, गोबयणी, कठवा "an expounder of कठ",
कठोियः "a ाण who has mastered the कठ branch of the यजवुद",
कठाापकः "a teacher of the कठ branch of the यजवुद".
Clue for the type identification - If the second component contains
पोटा, यवुित, ोक, कितपय, गिृ, धने,ु वशा, वहेद,् बयणी, वृ, ोिय, अापक
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and धतू  then it is of type िवशषेण-उरपद-कमधारय.

42. सू - "शसंावचनै" (2-1-66)
Meaning - also (a case-inflectedword signifying a जाित "class/generic
notion" (is preferably compounded) with (syntactically agreeing
case-inflected words) signifying praise (being called तुष).
Description - गोमतिका "an excellent cow", गोमचिच का "an excellent
cow" etc.
Clue for the type identification - If the first component of the
compound is a जाित and the second component is a word used in
the sense of praising such as मतिका, मचिच का, उ, तज etc.4 then the
compound may be of type िवशषेण-उरपद-कमधारय.

43. सू - "यवुा खलितपिलतविलनजरतीिभः" (2-1-67)
Meaning - (the case-inflected word) यवुन ् "young" (is preferably
compounded) with (the syntactically agreeing, case-inflected words)
खलित "bald", पितत "grey-haired", विलन "wrinkled" and जरित "old
woman" (being called तुष).
Description - यवुखलितः "bald in youth", यवुपिलतः "grey-headed in
youth", यवुविलनः "wrinkled in youth" and यवुजरती "appearing old in
youth" etc.
Clue for the type identification - In a compound, if the first
component contains the word यवुन ् and the second component
contains any one of the word from the list such as खलित, पिलत, विलन

4अमरकोषः
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etc. then the compound type may be indentified as िवशषेण-उरपद-
कम धारय.

44. सू - "वण वणन" (2-1-69)
Meaning - (a case-inflected word signifying) a colour (is preferably
compounded) with (a syntactically agreeing, case-inflected word
signifying) a colour (being called तुष).
Example - कृसारः "spotted antelope".
Clue for the type identification - If both of the components of a
compound are वण वाची then it is of type of िवशषेण-उभयपद-कमधारय. To
implement this aphorism one has to prepare the list of वण वाची words.

45. सू - "चतुादो गिभ या" (2-1-71)
Meaning - (case-inflected words signifying) a quadruped (are
preferably compounded) with (the syntactically agreeing, case-
inflected word) गिभ णी "pregnant" (being called तुष).
Examples - गोगिभ णी "a pregnant cow", अजागिभ णी "a pregnant she-
goat" etc.
Clue for the type identification - The current aphorism explains a
तुष compoundwhere first component contains a word in the sense
of quadruped and the second component contains the word गिभ णी
and the compound type can be indentified as a िवशषेण-उरपद-कम धारय
compound. To implement this one needs a list of quadruped animals.

46. सू - "मयरूसंकादय" (2-1-72)
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Meaning - also (the compound) मयरूसंक 'a cunnig peacock' etc are
called तुष.
Examples - All these are irregular compounds. Thus the following
is the list of the words :- मयरूसंकः । छासंकः । काोजमुडः । यवनमुडः ।
छिस हगेृ । पादगेृ । लालेगृ । पनुदा य । एहीडादयोऽपदाथ एहीडम ् । एिहयवं
वत त े । एिहवािणजािया । अपिेहवािणजा । िेहवािणजा । एिहागता । अपोिहागता ।
िेहागता । एिहितीया । अपिेहितीया । इहिवतका  । ोहकटा । अपोहकटा । ोहकदमा ।
अपोहकदमा । उरचडूा । आहरचलेा । आहरवसना । आहरविनता । कृिवचणा ।
उरोजृा । उमिवधमा । उिचिवपचा । उतिनपता । उावचम ् । उनीचम ् । अिच-
तोपिचतम ् । अविचतपरािचतम ् । िनचम ् । अिकनः । ााकालकः । पीािरकः ।
भुासिुहतः । ोपापीयान ् । उपाकला । िनपरोिहणी । िनषणायामा । अपिेह-
सवा । इहपमी । इहितीया । जिहकमणा बलमाभीे कता रं चािभदधाित जिहजोडः ।
उिहजोडः । जिहः । उिहः । आातमाातने ियासाते अीतिपबता ।
पचतभृता । खादतमोदता । खादतवमता । खादताचमता । आहरिनवपा । आवपिनिरा ।
उचिपचा । िभिलवना । िछििवचना । पचलवना । पचकूटा । The use of च in
aphorism is to restrict it to these very words.

47. सू - "अध नप ुसंकम"् (2-2-2)
Meaning - (the case-inflected) neuter (word) अध म ् "a half" (is
preferably compounded with a case inflected word signifying a
whole, provided that the whole mentioned is one single entity,
the compound conveying the same meaning as the formally
corresponding wordgroup and being called तुष).
Example - अध िपली "a half of the िपली" etc.
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48. सू - "ितीयततृीयचतथु तयुा यतराम"् (2-2-3)
Meaning - (the case-inflected words) ितीय "second", ततृीय "third",
चतथु  "fourth" and तयु  "fourth" (are) indifferently (compounded with
a case-inflected word signifying a whole, provided that the whole
mentioned is one single entity (being called तुष).
Example - ितीयिभा "second begging" etc.
Reason - The clue exist in the first part of the component, viz. that
it refers to signified portion, and thus is a परूण-संा.

49. सू - "नञ"् (2-2-6)
Meaning - (the case-inflected words) नञ ् (is preferably compounded
with a case-inflected word (being called तुष).
Examples - अाणः "not a Brahmana or Non-Brahmana", अनः "Not
a horse" etc.
Clue for the type identification - If the first component contains
the word 'अ' or 'अन ्' then the compound type may be indentified as
नञ-्तुष compound.

50. सू - "ईषदकृता" (2-2-7)
Meaning - (the case-inflected word) ईषत ् "to some extent, slightly"
(is preferably compounded with a case-inflected word) not (ending
in a कृत(्-suffix)(being called तुष).
Example - ईषिलः "a little brownish".
Reason - If the first component of the compound is ईषत ् then it
is likely that the compound is a तुष. However for confirmation,
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one needs to know whether the word ईषत ् is used in the sense of
slightly/to some extent. This can be done only manually.

51. सू - "याजकािदिभ" (2-2-9)
Meaning - also (a case-inflected word ending in the sixth case
termination is preferably compounded) with (the case-inflected
words) याजक "one who worships/pays honour to" etc. (being called
तुष).
Examples - ाणयाजकः "a Brahmana's sacrificer" and the words
which comes under the याजकािदगण are :- 1) याजक, 2) पजूक, 3) पिरचारक, 4)
पिरवषेक, 5) पिरषचेक, 6) ापक or ातक, 7) अापक, 8) उाहक or उादक, 9)
उत क, 10) होत,ृ 11) भतृ , 12) रथगणक, 13) पिगणक, 14) पोत,ृ 15) हतृ  and 16)
वत क.
Reason - The current aphorism explains a तुष compound and
provides a list of some irregular compounds. We treat these as
special compounds and do not anlyse them further.

52. सू - "कुगितादयः" (2-2-18)
Meaning - (the case-inflected word) कु "evil", (the case inflected
words called) गित and (the case-inflected words mentioned as) ादयः
",परा,अप... etc." (are always compounded with a case-inflected word
the compound, being called तुष).
Description - कुपुषः "a sinfulman", उररीकृतम ् "having asserted", ुषः
"a bad man".
The current aphorism explains a तुष compound and provides us
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three types of compounds 1) कुसमास, 2) गितसमास and 3) ािदसमास.
(a) कुसमास is used in the sense of िना "censure". For example कुपितः

"a bad husband". By looking the first component the type of
this kind of compound can be identified easily and can be
implemented.

(b) गितसमास is found inmany senses and need somany informations
for implementation such as the second compound always
should be a िया not the ितङ,् first component may contain
ऊया िदगण words or ending with the ि or डाच ् suffix etc. For
examples उररीकृ, शुीकृ, पटपटाकृ etc.

(c) ािदसमास is found inmany senses and can be implemented easily
for type identification because the first component alwayse
contains a prefix , परा, अित etc. and the second component will
be a case-inflected word. For instance ाचाय ः.

6.2.3 बीिह
53. सू - "संयायासरािधकसंाः संये"े (2-2-25)

Meaning - (case-inflected words called) अय "indeclinable", (the
case-inflected words) आस "near", अर "not far", अिधक "additional",
and (the case-inflectedwords called) संा "numeral" (are compound)
with (a case-inflected word called संा "numeral", when (the
compound) conveys the sense of संये "item to be counted" (the
compound being called बीिह).
Examples - उपदशाः "those who are neat to ten" or उपिवशंः "nineteen or
twenty-one".
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Clue for the type identification - If the first component contains
the indeclinable words and the words like आस, अर, अिधक and
second component contains the words in sense of the numeral then
the compound type may be identified as संोरपद-िधकरण-बीिह
compound.

54. सू - "िदामाराले" (2-2-26)
Meaning - (case-inflected words which are) names of directions (are
invariably compounded with each other, the compound) conveying
the sense of अराल "intermediate region" and being called बीिह.
Examples - दाणपवूा िदक ् "the direction midway between southe and
east", पवूरा "north-east"
Clue for the type identification - To implement this rules, one
needs to prepare the list of िदाम "names of directions" and has to
see whether both of the components contain the words from िदाम
list then the compound type may be identified as िदवाचक-बीिह
compound.

55. सू - "तने सहिेत तुयोग"े (2-2-28)
Meaning - (the case-inflected word) सह "together with" (is always
compounded with a case-inflected word represented by the word-
pattern) तने (the compound) conveying the sense of तुयोग "equal
connection" (with an action), and being called बीिह.
Example - सपुः "with son" etc.
Clue for the type identification - If the first component contains
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the word स then it is possible that the compound is of type सह-
पवू पद-िधकरण-बीिह. In case the gender of the second component is
different from its default gender, then the compound is definitely of
this type. However, if the gender of the second component is same as
its regular gender, than there is also a possibility of this compound
being an अयीभाव5.

Below we summarise the conditions and extra semanitc information
needed for automatic detection of compund type.

Condtions
S.No. Sūtra

Reffr.
Initial word Final word Extra-Info Type

1 2-1-6 All the prefixs
or indeclinables
like , परा, अप, यथा
etc.

neuter gender - A1

2 2-1-8 यावत ् Neuter gender - A1
3 2-1-9 स,ु ित Neuter gender - A1
4 2-1-10 अ, शलाका or स-ं

ाः like एक, ि
etc.

पिर - A2

5 2-1-12 अप, पिर, बिहस ् or
word endig with
अ ्

Neuter gender or
fifth-case ending
word

- A1

5पा०स०ू - अयं िवभिसमीप... "2-1-6"
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6 2-1-13 आङ् Neuter gender or
fifth-case ending
word

- A1

7 2-1-14 अिभ, ित Neuter gender or
fifth-case ending
word

- A1

8 2-1-15 अन ु Neuter gender - A1
9 2-1-16 अन ु Neuter gender - A1
10 2-1-17 ितुभतृीिन च ित ु etc. - A3
11 2-1-18 पार,े मे fifth-case affix

ending word
- A7

12 2-1-19 The numerals
like एक, ि

वंयवाची words वंयवाची list A6

13 2-1-20 The numerals
like एक, ि

नदीवाची words नदीवाची list A6

14 2-1-24 - ित, अतीत, पितत,
गत, अ, ा,
आप

- T2

15 2-1-25 यम ् or
variation of
यम ्

ा word - T2

16 2-1-26 खा ा word - T2
17 2-1-27 सािम ा word - T2
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18 2-1-28 the list of the
words which
denote the time

ा word list of
words
denoting
time

T2

19 2-1-31 - पवू , सश, सम, ऊ-
नाथ , कलह, िनपणु,
िम, 

- T3

20 2-1-36 - तदथ , अथ , बिल, िहत,
सखु, रित

- T4

21 2-1-37 - भय, भीित, भी - T5
22 2-1-38 - अपते, अपोढ, मु,

पितत, अप
- T5

23 2-1-39 ोका,अिक, राथ ,
कृ

ा word - T5

24 2-1-40 समी शौडःै अशौडः - T7
25 2-1-41 - िस, शु, प, ब - T7
26 2-1-42 - ा - T7
27 2-1-45 The words

relating with
name of
divisions of
day or night

ा word list of
words
denoting
names of
divisions
of days
and night

T7
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28 2-1-46 त ा word - T7
29 2-1-48 पासेिमतादय पासेिमताः, पाबे-

लाः etc.
- T7

30 2-1-49 पवू , काल, एक, सव ,
जरत ्, परुाण, नव,
केवल

- - K1

31 2-1-54 पाप, अणक word related to
कुित

list of कुित
words

K3

32 2-1-56 उपिमतं ाािदिभः
सामाायोग े

पुषाः etc. - K5

33 2-1-57 any िवशषेण - list of
िवशषेणs

K1

34 2-1-58 पवू , अपर, थम, चरम,
जघ, समान,म,
मम, वीर

- - K1

35 2-1-59 ेयादयः कृतािदिभः णेीकृतम ् etc. - K
36 2-1-60 ा word ा word with

negation अ
- K2

37 2-1-61 सत ्, महत ्, परम,
उम, उृ

- - K1

38 2-1-62 - वृारक,नाग, कुर - K2
39 2-1-63 - कतर, कतम - K1
40 2-1-64 िकम ् - - K1
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41 2-1-65 जाितवाचक word पोटा, यवुित, ोक,
कितपय, गिृ, धने,ु
वशा, वहेत ्, बयणी,
वृ, ोिय,
अापक, धतू 

list of
जाितवाचक
words

K2

42 2-1-66 जाितवाचक word words signifying
praise such as
मतिका, मचिच का,
उ, तज etc.

list of जा-
ितवाचक and
शंसावाचक
words

K2

43 2-1-67 यवुन ् खलित, पिलत, विलन,
जरित

- K2

44 2-1-69 वण वाचक word वण वाचक word list of
वण वाचक
words

K3

45 2-1-71 चतुादवाचक word गिभ णी list of
वण वाचक
words

K2

46 2-1-72 मयरूसंकािद मयरूसंकः etc. - K
47 2-2-2 अध नप ुसंकम ् अध िपली - T1
48 2-2-3 ितीयततृीयचतथु ... ितीयिभा etc. - K
49 2-2-6 अ/अन ् - - Tn
50 2-2-7 ईषत ् - - T
51 2-2-9 याजकािदिभ ाणयाजकः etc. - K
52 2-2-18 कु - - Tk
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52.1 2-2-18 ादय - , परा, िनस ्,
िनर ् etc.

- - Tg/Tp

53 2-2-25 अयs, आस, र,
अिधक, संा

संा in the sense
of संये like दश,
िवशं

list of स-ं
ावाचक
words
with
special
gender6

Bvs

54 2-2-26 names of
directions

names of
directions

list of िदाम
"names of
directions"

Bsd

55 2-2-28 स words with
special gender

- BvS

55.1 2-2-28 स words - A1

Till nowwe have explained the aphorisms which we have implemented
to identify the types of various compounds. Now we are going to explain
the aphorisms which we could not implement and the reason(s) thereof.
1. सू - "यथाऽसाय"े (2-1-7)

Meaning - (the indeclinable) यथा (is invariably compounded with a
case-inflected word) in a meaning other than साय "similarity" (the
compound being called अयीभाव).

6The second components in बीिह compounds contain the special gender like in िाः,
the stem ि contains the mesculine gender ाः etc.
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Example - यथावृम ् = य े य े वृाः (every old person).
Reason - The current aphorism explains an अयीभाव compound and
its an exceptional rule of 2-1-6. Usally the word यथा is used in four
types of meanings :- 1) योयता "ability", 2) वीा 3)पदाथा नितविृ and 4)
साय "similarity". Except the fourth one साय, one of the meaning
of rest of three should be there in the compound then only the
compoundmay be identified as anअयीभाव. It is not possible to check
whether themeaning is in the desired sense or not without doing any
semanitc analysis of the context. Hence it is not possible to decide the
type of the given compound.

2. सू - "असयंोग े च" (2-1-29)
Meaning - also (case-inflected words ending in the second case-
termination, signifying a period of time, are compounded with a
case-inflected word) when (the sense of) असयंोग "invariable,
uninterupted connection" is to be conveyed (the compound being
called तुष).
Example - मुत सखुम ् "a momentary pleasure".
Reason - It is not possible to decide just by looking at the word
whether there is असयंोग or not and hence it is not possible to
classify such compounds automatically.

3. सू - "ततृीया तृताथन गणुवचनने" (2-1-30)
Meaning - (a case-inflected word) ending in the third case-
termination (is preferably compounded) with (a case-inflected
word) standing for a quality which is an entity caused/brought
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about by (what is reffered to) by that (being called तुष).
Examples - शलाखडः "cut by nipper", धााथ ः "wealth acquired by
grain".
Reason - To classify such compounds, it is neccessary to decide
semantic relation between the components, and this requires the
knowledge of योयता - semantic compatibility between the word
meanings. Therefore it is not possible to classify such compounds
purely on the basis of syntax or lexicon.

4. सू - "कतृ करणे कृता बलम"् (2-1-32)
Meaning - (a case-inflected word ending in the third case-
termination) which conveys the sense of कतृ  "agent" or करण
"instrument" (is) variously (compounded) with (a case-inflected
word) ending in a कृत-्suffix (being called तुष).
Examples - अिहना हतः = अिहहतः "killed by a snake", नखिभः "divided
by the nails" etc.
Reason - To implement this aphorism, the knowledge of योयता is
required.

5. सू - "कृरैिधकाथ वचन"े (2-1-33)
Meaning - (a case-inflected word ending in the third case-
termination conveying the sense of कतृ  "agent" or of करण "instrument"
is compounded) with ( a case-inflected word) derived by means of
a कृ(-suffix), provided that (the compound) conveys the sense of
exaggeration (being called तुष).



Sanskrit Compound Type Identifier 97

Examples - वातें तणृं 'thin grass' (so fragile that it can be cut by
wind) in the sense of praise, denoting softness, or it may be the
reverse ; denoting weakness.) So also काकपयेा नदी 'a full river' ( so full
that a crow may dip his beak into it, and drink while sitting on the
bank. In this sense it is praise. It may be censure also, and it will
mean a shallow river that a crow may dip his beak into it and touch
the bottom and drink.)
Reason - Since this aphorism relies heavily on the context, and the
semantics it is not possible to implement this rule computationally.

6. सू - "अने नम"् (2-1-34)
Meaning - (a case-inflected word ending in the third case-
termination) signifying a flavouring ingredient (is preferably
compounded) with (a case-inflected signifying) an article of food
(being called तुष).
Description - That which is to be prepared is called अ and that
which prepares is न as दोदनः 'rice perpared or made relishable
with curd.' The words 'food' and 'condiment' as represented in the
above compounds, are connected in the sense by a verb understood.
Reason - To identify such compounds as ततृीयातुष, one has to
provide a list of words of अवाची and corresponding नवाची.

7. सू - "भणे िमीकरणम"् (2-1-35)
Meaning - (a case-inflected word ending in the third case-
termination signifying) an admixture (is preferably compounds)
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with (a case-inflected word signifying) something edible (being
called तुष).
Example - गडुधाना 'barley prepared with juggery'.
Anything eatable, whether hard or soft, is called भ, its refinement
is called िमिकरण.
Reason - As in the previous aphorism, to identify these type of
compounds a ततृीयातुष, one needs a lexicon of भ and means of
िमिकरण for the corresponding भs. In the absence of such lexicon, it
is not possible to identify such compounds.

8. सू - "कृरैॠ्ण"े (2-1-43)
Meaning - (a case-inflected word ending in the seventh case-
termination is compounded) with (a case-inflected word) ending in
a कृ-suffix, when (the compunded conveys) the sense of debt (the
compunded being called तुष).
Example - मासदयेम ् "a debt repayble within a month".
Thewordऋण indicates by implication any appointed time in general,
and not merely a time for the payment of a debt. Therefore we get
compounds in the following case also - पवूा गयें साम "the साम that
would be sung in the morning".
Reason - Since this involves semantic interpretation, it is not easy
to detect the type of such compounds automatically.

9. सू - "संायाम"् (2-1-44)
Meaning - (a case-inflected word ending in the seventh case-
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termination is compounded with a case-inflected word) provided
that (the compound formed) is a name (the compound being called
तुष).
Description - A संा is expressed by the complete word, hence it is an
invariable (nitya) compound ; for we cannot express an appellative
by a sentence. For instance अरयिेतलकाः "wild sesamum" yielding no
oil ; anything which does not answer to one's expectation.
Reason - This aphorism also needs the knowledge of the real world
to interpret the relation between the words involved and thus is out
of scope of mechanical identification.

10. सू - "पे"े (2-1-47)
Meaning - (a case-inflected word ending in the seventh case-
termination is compounded with a case-inflected word ending in
the suffix ) when (the compound conveys) the sense of abuse (the
compound being called तुष).
Example - अवतनेकुलितं त एतत ् "thy this work is as if an ichneumon
(नकुल) standing on hot ground" etc.
Reason - Since this involves semantic interpretation, it is not easy
to detect the type of such compounds automatically.

11. सू - "िदंे संायाम"् (2-1-50)
Meaning - (a case-inflected word signifying) a direction or a number
(is compounded with a syntactically agreeing case-inflected word)
provided that (the compound formed is) a name (the compound
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being called तुष).
Examples - पवूषकुामशमी "the town of इषकुामशमी in the East", सष यः
"seven sages" (the constellation of Great Bear) etc.
Reason - Since this involves semantic interpretation, it is not easy
to detect the type of such compounds automatically.

12. सू - "तिताथरपदसमाहारे च" (2-1-51)
Meaning - also (a case-inflected word signifying a direction or a
number is compounded with a syntactically agreeing case-inflected
word) provided that (the form derived) conveys the meaning of
a तित(-suffix), or that a final compound-constituent follows, or
that (the form derived) conveys the sense of समाहार "group" (the
compound being called तुष).
Examples - पौव शालः, आपरशालः, अपरशालियः etc.
The current aphorism explains a तुष compound. To implement
this aphorism, it needs the whole तित environment and also the
context.

13. सू - "संापवू िगःु" (2-1-52)
Meaning - (a compound conditioned by 2-1-51) whose first
constituent is (a word signifying) number (is called तुष and) िग.ु
Description - In a case where the sense is that of a तित affix or
when an additional member comes after the compound (उरपद)े or
when an aggregate (समाहार)े is to be expressed, the compound, the
first member of which is numeral, is called िग.ु
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Example - पगवम ् "an aggregate of five cows".
Reason - The anuvritti of तित and समाहारे is coming to this
aphorism. To implement it, we need तित environment and the
context of aggregate. It is not possible to decide type mechanically.

14. सू - "कुितािन कुनःै" (2-1-53)
Meaning - (case-inflected words signifying) objects of contempt
(are compounded) with (syntactically agreeing case-inflected words
signifying) abuse (the compound being called तुष).
Examples - वयैाकरणखसिूचः 'A bad grammarian, who does not
know grammar, but contemplates the heaven (ख) when asked any
questions, मीमासकंढः 'an evil conducted मीमासंक'.
Reason - In a compound, if the first component contains an
adjective and the second component contains also an adjective in
sense of contempt then the compound type can be identified as a
उभयपदिवशषेण-कमधारय compound. Since it not easy to decide whether
the second component such as खसिूचः is used in the sense of abuse
or not, it is not possible to mark such compound types automatically.

15. सू - "उपमानािन सामावचनःै" (2-1-55)
Meaning - (case-inflected words signifying) the standard of
comparison (are compounded) with (syntactically agreeing, case-
inflected words) signifying a common property (the compound
being called तुष).
Description - That by or to which a thing is compared is 'उपमान' and
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the उपमये (the thing compared) is called सामा or common. Thus घन-
यामः कृः 'cloud-black Krishna' (Krishna black as a cloud). Here याम
is a quality common to Krishna and cloud, therefor 'cloud' which is
the उपमान is compounded with it. So also कुमदुयनेी 'lily-white', हंसगदा
'Swan sounding', ोध-पािरमडला 'globular as ोध tree'.
In anlaysing the above compound घनयामः we must use the word
इव, as घन इव यामः, and this shows that it is merely a simile or
metaphorical use of the word. This aphorism is made in order to
declare a niyama rule, so that the उपमान word should stand first.
Reason - To implement this aphorism, one needs a list of उपमानवाची
words and the corresponding उपमयेवाची words.

16. सू - "कृतुाा अजाा" (2-1-68)
Meaning - (case-inflected words ending in a कृ(-suffix) and
synonyms of तु "equal" (are preferably compounded) with (a
syntactically agreeing case-inflected word signifying) something
other than a जाित "class/generic notion" (being called तुष).
Examples - भोोम ् "hot food", तुतेः "equally white", सशतेः
"equally white" etc.
Reason - To implement this aphorism, the second component
should not refer to a class. This is possible only if the lexicon is rich
with this kind of information.

17. सू - "पवूा पराधरोरमकेदिेशनकैािधकरण"े (2-2-1)
Meaning - (the case-inflected words) पवू  "fore (part)", अपर "hind
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(part)", अधर "lower (part)" and उर "upper (part)" are preferably
compounded with (a case inflected word) signifying (a whole)
having parts, provided that (the whole mentioned) is one single
item, (being called तुष).
Examples - पवू कायः "the front of the body", अपरकायः "the black of the
body".
Reason - The clue viz. second word indicating it refers to a body
with parts is semantic. So unless a lexicon rich with such an
information is available, such compound types can't be identified
mechanically.

18. सू - "िनं ीडाजीिवकयोः" (2-2-17)
Meaning - (a case-inflected word ending in the sixth case-
termination, when the genitive case ending conveys the sense
of कमन ् "direct object" is) always compounded with a case-inflected
word ending in the suffixes तचृ ् or अक) when (the compound)
conveys the sense of ीडा "a game" or जीिवका "a profession" (the
compound being called तुष).
Examples - उालकपुभिका "a sort of game played by the people in
the eastern districts in which उालक flowers are broken or crushed",
दलेखकः "one who earns his bread by painting or marking the teeth",
नखलेखकः "a nail-painter by profession" etc.
Reason - The current aphorism explains a तुष compound. To
implement this rule one needs a list of words indicating either a ीडा
or जीिवका.
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19. सू - "उपपदमितङ"् (2-2-19)
Meaning - an उपपद which (does) not (end in a suffix called) ितङ् (is
always compounded the compound being called तुष).
Examples - कुकारः "one who makes pots", नगरकारः "one who makes
the city" etc.
Reason - If the second component is a kind of कृद word which is
found only in compounds such as कार, ः, गः etc. then the compound
is likely to be उपपद-तुष compound. For this we need a special
morph module that handles such forms.

20. सू - "अनकेमपदाथ" (2-2-24)
Meaning - two or more (case-inflected words are invariable
compounded) when (the compound) conveys the sense of a word
other (than the compound-constituents, the compound being called
बीिह).
Examples - ामदुको ामः "a water reached village", वीरपुषकः ामः "a
village possessed of heroic men" etc.
Reason - There is no clue whatsoever except the fact that this
word refers to something which is different from the refrents of the
components involved. Thus it needs extra Linguisitc knowledge to
identify the type of such compounds.

21. सू - "चाथ ः" (2-2-29)
Meaning - (two or more case-inflected words are invariably
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compounded) when (the compound) conveys the sense of च "and"
(the compound being called) .
Examples - रामलणौ "Rama and Lakshman", धवखिदरौ "the Mimosea
and the Grislea" etc.
Reason - Just by looking at the components, the type-identification
of this kind of compounds, is very difficult because the decision
involves the meaning of components.

Finally we discuss the rules which deal with special or exceptional cases
of compounds, which can not be analysed further. We just list them as
exceptional compounds. Here, we are giving the list of exceptional or
special rules.
1. सू - "अपदाथ च संायाम"् (2-1-21)

Meaning - Also, ( a case-inflected word is compounded with a
case-inflected word signifying a river) when the sense of अपदाथ  an
additional meaning (not expressed by the compound constituents)
is to be conveyed, provided the (the compound formed) is a name
(the compound being called अयीभाव).
Description - This is a िविधसू prescribing compound formation. A
word ending in a case affix is compounded with words denoting
the names of rivers, when the compound word denotes a thing
other than that expressed by the terms of the compound, and is an
appellative ; the compound so formed being an अयीभाव.
The anuvritti of the word संा does not extend to this aphorism.
Though this rule is given in the subdivision relating to optional
compounds, it is, however, a nitya-samāsa rule : for no name (संा)
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can ever be expressed by a sentence, and that being so, these
compounds can never be analysed. As उगम ् 'the country called
उगम ्.'
Since such compounds can never be analysed, they are handled as
special compounds, and are termed as नुरपद-अपदाथ-अयीभाव.

2. सू - "कुमारः मणािदिभः" (2-1-70)
Meaning - (the case-inflected word) कुमार "boy" (is preferably
compounded) with (the syntactically agreeing, case-inflected words)
मणा "Buddhist/Jaina nun", etc. (being called तुष).
Example - कुमारीमणा or कुमारमणा "a virgin ascetic".

3. सू - "ााप े च ितीयया" (2-2-4)
Meaning - also (the case-inflected words) ा "who/which has
reached/obtained" and आप "who/which has obtained" (are
preferably compounded with a case-inflected word ending in the
second case termination (being called तुष).
Examples - ाजीिवकः (ाो जीिवका)ं as well as जीिवकााः 'obtained his
livelihood', आपजीिवकः and जीिवकापः.
Reason - This is a special compound with only two possible words
as second component. These are just treated as special cases and not
analysed further.

4. सू - "कालाः पिरमािणना" (2-2-5)
Meaning - (case-inflected words signifying a period of) time (are
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preferably compounded) with (a case-inflected word signifying) an
item to be measured (being called तुष).
Examples - मासो जात = मासजातः "a month old", सवंरजातः "a year
old" etc.
The current aphorism explains a तुष compound and it needs
the information (of पिरमाण) the words denoting the object whose
duration is measured by the time. We treat it as exceptional rule.

5. सू - "अमवैायने" (2-2-20)
Meaning - (a case-inflectedword called उपपद is always compounded)
with (a case-inflected word called) अय "indeclinable" (ending in
the suffix) अम ् "only" (the compound being called तुष).
Examples - ाारं भेु "he eats having made his food sweet",
लवणकंारम ् "having seasoned" etc.
Reason - If the component is a word ending in second case suffix
and the second component is a कृद used in उपपद-तुष compounds,
then the compound may be classified under उपपद-तुष.

6. सू - "ततृीयाभतृीतराम"् (2-2-21)
Meaning - (the case-inflected words called उपपद) starting from (those
prescribed as ending in) the third case termination (are) indifferently
(compounded with a case-inflected word called अय "indeclinable",
ending in the suffix अम ् only (being called तुष).
Example - मलूकोपदशंं भेु or मलूकेनोपदशंं भेु "he eats after having
relished the food with radish".
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Type of compound -
Reason - The current aphorism explains a उपपद-तुष compound.
These type of compounds can be analysed provided कृद
morpholgical analyser analyses special forms. In the absence of
such morpholgical analyser, we treat all such compounds as special
cases.

7. सू - "त तनेदेिमित सप"े (2-2-27)
Meaning - two (case-inflected words) alike in form (and represented
by the word-pattern) त (or) तने (are compounded with each other,
the compound) conveying the meaning इदम ् "this" (and being called
बीिह).
Examples - केशाकेिश "hair to hair, fighting by pulling each other's
hair", दडादडी "stick against stick, fight with and stave" etc.
Reason - The current aphorism explains a हरण-िवषयक-बीिह
compound. These type of compounds can be analysed provided the
morpholgical analyser analyses special forms such as केशा and केिश
etc. In the absence of such morpholgical analyser, we treat all such
compounds as special cases.

List of exceptional or special rules
No. Sūtra

reff.
Sūtra Example Type

1 2-1-21 अपदाथ च संायाम ् उगम ् A5
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2 2-1-70 कुमारः मणािदिभः कूमारीमणा, कु-
मारमणा etc.

K

3 2-2-4 ााप े च ितीयया ाजीिवकाः etc. K
4 2-2-5 कालाः पिरमािणना मासजातः,

सवंरजातः
etc.

K

5 2-2-20 अमवैायने ाारं भेु । -
6 2-2-21 ततृीयाभतृीतराम ् मलुकोपदशंं

भेु ।
-

7 2-2-27 त तनेदेिमित सप े केशाकेिश, दडा-
दडी

Bsp

6.3 Statistical Apporach
In this section we describe the statistical approach. We use manually

tagged corpus as a model for predicting the tags, given a pair of
constituents of a compound. Manually tagged corpus has been generated
by the SHMT consortium funded by DIT. The total corpus is around 600K
words of which 80,155K words are compounds. These texts were tagged
using the tagset given in appendix-B. All these compounds are thus tagged
`in context' and contain only one tag. This corpus formed the training data.
Another small corpus with 400 tagged compounds from totally different
texts, was kept aside for testing.

We observe that certain words have affinity for certain other words. For
example घन has an affinity towards a word indicating the colour such as
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याम or name of the colour has an affinity towards an object in the real
world such as flower as in नीलोलम ् etc. Further from themanually tagged
datawe also know the likely tag for such compounds. Themanually tagged
data also reveals that certain words when used as the first component of a
compound indicate a particular compound. For example the indeclinables
such as यथा as the first component always indicates an अयीभाव, which
is also supported by the Pāṇini's rule (अयं िवभिसमीपसमिृृथा भावाया-
सित... "2-1-6").

6.3.1 Some features of the manually tagged data
1. Around 25% of the compounds were repeated.
2. The 38,594 tokens of compounds contain 14,203 types of left word
and 24,391 types of right word.

3. The frequency distribution of highly frequent tags is shown in Table
6.10. To study the effect of fine-grained-ness we also merged the sub-
types. Table 6.12 gives the frequency distribution of major tags, after
merging the sub-types.

Coarse and fine grain tagset

Pāṇini has classified the compounds in four major classes however, for
the purpose of generating a paraphrase, these four class are not sufficient.
Hence fine grain tagset of 55 tags was evolved by the Sanskrit consortium.
The performance of any classifier is inversely proportional to the number
of tags.More the tags, less is the accuracy of aword getting correct tag. This
is truewith the compound type identification aswell. Especially because of
the associated words and their frequencies. There are more chances of the
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data becoming sparse. Hence we decided to measure the performance of
our type identifier using both the fine grained as well as coarse grained
tagset. For the purpose of identification, we define our coarse grained
tagset to be consisting of eight tags viz. तुष, कम धारय, बीिह, , उपपद,
अयीभाव.

Tag % of words
T6 29.12
K1 12.05
Bs6 6.97
T3 5.64
Tn 4.50
Di 3.75
U 3.64

Table 6.4 : Distribution of Fine-grain-
Tags

Tag % of words
T 50.51
K 19.01
B 12.53
D 4.70
U 3.66
A 0.94
S 0.78

Table 6.6 : Distribution of Coarse-
Tags

From the manually tagged data, we define the following probabilities
(a) P(T/w1-w2) = probability that the compound w1-w2 has a tag T.

=
#(w1 − w2 of type T )

#(w1 − w2)

(b) P(T/w1-) = probability that a compound with w1 as the initial
component has tag T.

=
#of words with w1 as initial component with tag T

#of words with w1 as an initial component

(c) P(T/-w2) = probability that a compound with w2 as the final
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component has tag T.

=
#(of words with w2 as initial component with tag T )

#of words with w2 as an initial component

6.3.2 Algorithm
Given w1-w2
(i) If P(T/w1-w2) exists, we choose the max P(Ti/w1-w2)
(ii) else if P(Ti/w1-) and P(Ti/-w2) exist, we choose maximum P(Ti/w1-)×

P(Ti/-w2)
(iii) else if only P(Ti/w1-) exists, we choose maximum P(Ti/w1-)
(iv) if only P(Ti/-w1) exists, we choose maximum P(Ti/-w1)
(v) and finally if both w1- and -w2 do not occur in the manually tagged

corpus, we assign a tag with maximum probability.

6.3.3 Performance Evaluation
The test data of 400 words are tagged `in context'. While our compound
tagger does not see the context, and thus suggests more than one possible
tag, and ranks them. Normally a tool is evaluated for its coverage
and precision. In our case, the tool always produces tags with weights
associated with them. Hence, the coverage is 100%. The precision is
evaluated based on the ranks of the correct tags. Table6.14 shows results
of 400 words with a coarse as well as fine grained tagset.
Thus, if we consider only the first rank, the precision with 8 tags is 76.1%
and with 55 tags, it is 62.0%. The precision increases substantially to 95.8%
and 83.5% respectively if we take first three ranks into account.
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with 55 tags with 8 tags
Rank no of words % of words no of words % of words
1 250 62.0 307 76.1
2 59 14.6 56 13.8
3 28 6.9 24 5.9

Table 6.8 : Precision of Type Identifier.

Effect of the size of manually tagged corpus

It is known that the Natural Language corpus suffers from sparseness.
There are also various studies to predict the 'ideal' size of the corpus for
a specific task. We state here our experience with the manually tagged
compound for type identification.
With 150K corpus, the results were as follows :-
(i) Around 10% of the compounds were repeated.
(ii) The 12,796 tokens of compounds contain 2,630 types of left word and

7,106 types of right word.
(iii) The frequency distribution of highly frequent tags is shown in Table

6.10. To study the effect of fine-grained-ness we also merged the sub-
types. Table 6.12 gives the frequency distribution of major tags, after
merging the sub-types.

Tag % of words
T6 28.35
Bs6 12.45
K1 9.63
Tn 8.56
Di 7.23
U 5.73

Table 6.10 : Distribution of Fine-
grain-Tags

Tag % of words
T 52.43
B 18.96
K 12.04
D 8.84
U 5.73

Table 6.12 : Distribution of Coarse-
Tags

(iv) Finally the performance of type identifier on this two data was
Thus, if we consider only the 1st rank, the precision with 8 tags
is 72.7% and with 55 tags, it is 63.0%. The precision increases
substantially to 95.4% and 81.1% respectively if we take 1st three



Sanskrit Compound Type Identifier 114

with 55 tags with 8 tags
Rank no of words % of words no of words % of words
1 252 63.0 291 72.7
2 44 10.9 53 13.2
3 29 7.2 38 9.5

Table 6.14 : Precision of Type Identifier.

ranks into account.
What can be concluded is, to improve the performance of type identifier,
one may need to explore other parameters, other than the left or right
word of a compound. For example, it might be useful to check whether
the component is in neuter gender or not, whether it is a non-finite (कृद)
form ending in  or not, and so on. Such features may further improve the
performance.



Chapter 7

Sanskrit compound paraphrase
generator

7.1 Introduction
Paraphrase or िवहवाम ्1 is an expression providing the meaning of a

compound. In Sanskrit tradition, two types of paraphrases are discussed :
1) पदिवहः and 2) अपदिवहः ।

The paraphrase involving only the components of a compound, is
known asपदिवहः2. For instance for the compound नगरगतः (Themanwho
has gone to the city) , the paraphrase would be नगरं गतः and this meaning is
expressed by the componentswhich are already available in the compound
नगरगतः. When the paraphrase is not expressed by the components of a

1वृथा वबोधकं वां िवहः ।
2समासाथ ः समासघटकैः पदयै िद वय त े तदा पदिवहः । तथा च - समासघटकपदसिहतं वां पदिवहः

इथ ः । ((=समास)पदःै िवहः ।) -- समासः



Sanskrit Compound Paraphrase Generator 116

compound, it is known as अपदिवहः3. For instance the paraphrase of a
compound उपकृम ् (Near to Krishna) is कृ समीपम ्. Here, the word स-
मीपम ् is not a component of a compound उपकृम ्.

Three differentways have been observed of expressing the paraphrase of
a compound in Sanskrit. For instance for तपाायिनरतम ्4, the paraphrase
can be expressed as :-
a. तपः च ाायः च = तपाायौ,

तपिस च ााये च िनरतः = तपाायिनरतः,
तं तपाायिनरतम ् or as

b. तपः च ाायः च = तपाायौ,
तपााययोः िनरतः = तपाायिनरतः,
तं तपाायिनरतम ् or as

c. तपः च ाायः च = तपाायौ,
तयोः िनरतः = तपाायिनरतः,
तं तपाायिनरतम ्

Since the second type of paraphrase is more popular and found in most of
the Literature, we decided to generate the paraphrase following the second
type.

7.2 Paraphrase generator
A paraphrase generator takes a well formulated tagged compound as an
input and produces its paraphrase as an output. A semantically analysed
compound has the following syntax.

3समासाथ ः समासघटकपदािन िवहाय पदारयै िद वय त े तदा अपदिवहः । तथा च - समासघटकपदरिहतं
वाम ् अपदिवहः इथ ः । (अ एकं पदं समासघटकमवे ायो भवित ।) -- समासः

4सेप-रामायणम ्,Bālakāṇda, sloka-1
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compound : '<' component '-' component '>' tag
component : word | compound
tag : A[1-7]
| Bs[2-7] | Bs[dgpsu] | Bsm[gn] | Bv[sSU] | B[bv]
| D[is] | K[1-5] | Km | T[1-7] | T[bgmnpk]
| Tds | [ESd] | U[1-5,7]

word : [a-zA-Z]+
Sanskrit compounds tagging syntax

Note here that the compound is binary except in the case of dvandva and
bahupada bahuvrihi.

We define a compound formed with the leaf nodes of a binary tree
as a simple compound. Compounds with at least one component as a
compound (i.e. a non-leaf node) are termed as nested compounds.

7.2.1 Paraphrase Generation
In Sanskrit compounds, as mentioned earlier, only the last component

contains a case suffix5. Hence the major task of the paraphrase generator
is to decide the gender, number and case suffix of the last component
of a compound. The paraphrase of a compound varies with the type
of a compound. Appendix-A gives rules for generating paraphrases for
different compound types. Here are some examples :-
Example-1 Input : <दशरथ-पुः>T6

Output : दशरथ पुः = दशरथपुः
The general rule for generating the paraphrase of a T6 type

5with an exception of an aluk samāsaḥ
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compound is
<W1 -W2>T6 =>W ′

1{6} -W ′
2{1} = (W ′

1 +W ′
2){1}

Where W ′
1 and W ′

2 are the ाितपिदकs (nominal stem) of the words W1

and W2 respectively, '{6}' and '{1}' indicate the vibhakti. W ′
1 + W ′

2 on
the RHS is sandhied form of the two ाितपिदकsW ′

1 andW ′
2.

Example-2
Input : <पीत-अरः>Bs6
Output : पीतम ् अरम ् य सः = पीतारः
The general rule for generating the paraphrase is
<W1 -W2>Bs6 =>W ′

1{g}{1},W ′
2{g}{1} yat {g'}{6} tat{g'}{1}

= (W ′
1 +W ′

2){g'}{1}
Where g' is the gender of W2 and g is the default gender of W2.
The word अरः is used in masculine here and hence its gender is
masculine, which is g' while the default gender of अर is neuter
which is denoted by 'g' above.

7.2.2 Paraphrase generation of simple compounds
The paraphrase generation involves two major steps. In the first step

we analyse the components and in the second step we generate the
required word forms and construct the paraphrase. So we now describe
the algorithm.
Step-A

Input : <W1 -W2>Tn
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a. Analyse W1, Here W1 is an 'iic' 'in init composite' i.e. a समास-
पवू पद. So we are interseted only in that analysis of W1 where
it can occur as a समासपवू पद. In case there are more than one
analysis possible then we get the one which is more probable.
For example, for दशरथ - two analysis are possible
i) दशरथ, प ु,ं iic
ii) दशरथ, नप ु,ं iic
Here we choose दशरथ,प ुं as it is more probable. Similarly in case
of राज- two analysis are possible
i) राज,प ु,ंiic
ii) राजन ्,प ु,ंiic
Among these two राजन ् is more probable.
To choose the more probable answer, we use a database of iics -
समासपवू पदs. This has following 3 fields पवू पद form, ाितपिदकम ् and
िलम ्.
Eg. राज-,राजन ्,प ुं
दशरथ-, दशरथ,प ुं
This database is generated by extracting the समपद entries form
Apte's dictionary.
Let the default ाितपिदकम ् and gender for W1 be W ′

1 and g1

respectively.
b. AnalyseW2

The analysis of W2 pose certain problems. Just as in the case
of W1, here also multiple analysis are possible. However only
those ambiguities matter us where the analyser shows analysis
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with more than one gender or vibhaktis while in the context
corresponding to a certain reading only one gender or vibhakti
is possible. Since our paraphrase generator does not look at
the context, it produces the most probable answer and has a
provision to produce other answer on demand.

Another problem with the analysis of 'ife' 'in fini compositi'
समास-उरपद is when the समपद undergoes some operations
related to ीबं then the morphological analyser should handle
it. Eg. consider सगम ्. Here the ife is गम ् which appears in
neuter gender while the default gender of the word is feminine
with ाितपिदकम ् - गा.

Similar problem of change in the gender one encounters in the
analysis of ife is with the Bahuvrihi compounds where the उ-
रपद assumes the gender of the object it refers to. Eg. the defualt
gender of अर is neuter. But in a Bahuvrihi compound, say eg.
पीतारः, अर is inmasculine since theword पीतारः refers to िव.ु
So to handle these cases, we need
i) a morphological analyser which analyses words even if they
are declined in some other gender. Thus this morphological
analyser should be able to analyse गम ् and अरः, in addition
to regular forms गा and अरम ्.
ii) a database that gives the defualt gender of a ाितपिदकम ्.

Step-B
In this step, a paraphrase is generated. The Paraphrase has two
parts :The phrase explaining the meaning and a compound word
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denoting this meaning. For instance for the compound पीतारः (a
person who is in yellow dress) the paraphrase is पीतम ् अरम ् य
सः=पीतारः. In this, the पीतम ् अरं य सः is LHS and पीतारः is the
RHS. The अरं on the LHS has its default gender while अरः on the
right hand side is the gender of the object the word refers to.

Step-C Finally, if the compound word is not in the थमा-िवभि, then
appropriate pronominal phrase is also generated as
tat{g}{vibh}{num}
W2{g}{vibh}{num}
Where g, is the gender, vibh and num are the vibhakti and number
of the ifc - समास-उरपद.

7.2.3 Paraphrase generation of nested compounds
In case of nested compounds, one or both the components are

compounds. Sowe apply the above procedure repeatedly startingwith the
innermost compound which is a simple compound and go on simplifying
it till all the compounds are covered.

7.2.4 Problem cases and thier solutions
• अमासः:-
Only the last component of a compoundhas a case suffix.However as
noted earlier there are exceptions typically with certain compounds
whose first and intermediate components also have Vibhaktis. Such
compounds are called aluk samāsa. The tagset of the Sanskrit
Consortium does not mark aluk samāsas. Since the aluk samāsas
are few in number, we treat as exceptional cases and produce their
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output just by table lookup.
• ममपदलोिपसमासः :-
This is a special type of compound in which some of the words in the
paraphrase do not occur in its compound form. e.g. Devabrāhmaṇaḥ
is a compound whose paraphrase is Devapujakaḥ brāhmaṇaḥ(a
brāhmin who worships god). So to get the paraphrase of such
compounds mere components are not sufficient. One should also
know the context to supply themissingwords.We again list out these
compounds as exceptions. It is neccessary to study these compounds
seperately and see if it is possible to provide some semantic criterion
to provide the missing elements.

• Special cases from Gaṇapāṭa etc. :-
Compounds with special paraphrases have been listed by
Pāṇini separately in a list. Examples of such compounds are
Mayuravaymsakaḥ, Kambojamuṇdaḥ, Yavanamuṇdaḥ etc. Each
one of them have a special paraphrase. Readymade paraphrases of
such compounds are provided.

• उपपदसमासः :-
An upapada tatpuruṣa samāsaḥ has a verbal noun (kṛdanta) as a
post component(e.g. jnaḥ and kāraḥ in Tattvajnaḥ andKumbhakāraḥ
respectively). These forms are special and occur only as bound forms
in a compound. Hence, a special morphological analyser to handle
these forms is built.

• The requirement of a special morph :-
From generation point of view, determining the gender of
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constituents is the most difficult one. For instance in उपगम ्

(Near to Ganges river), the second constituent of the compound viz
गम ् is in neuter gender, derived from the word गा (the Ganges
river). The word गा is in feminine gender. Another instance from
बीिह compound is पािचकाभाय ः (The person whose wife is a cook.).
Here, the word भाय ः is the second constituent and it is in mesculine
gender derived from the word भाया  (the wife). The word भाया  is in
feminine gender. So the word गा and the word भाया  can be easily
analysed by the morph. But when these words occur in compounds
then the word गा becomes गम ् and the word भाया  becomes भाय ः due
to compound formation and this is place where our morphological
analyser fails to analyse the words. Here, we require a special
morphological analyser which can analyse these kind of words and
can provide the correct stems, genders and the information of first
and second components.

• The requirement of Sandhi module :-
As Sandhi is mandatory in compounds, it becomes neccessary to
have a Sandhi module which can join the constituents according to
the Paninian theory. The Sandhimodule comes in picture at the stage
of paraphrase generation in RHS (Right hand side) of the paraphrase.
For instance सिुमानः (the happiness of Sumitra) and it is tagged as
<सिुमा-आनः>T6
Here, x = सिुमा, y = आनः and Tn = T6 (षी-तुषः)
सिुमायाः आनः = सिुमानः is the complete paraphrase of <सिुमा-
आनः>T6.
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In paraphrase
LHS = सिुमायाः आनः
and
RHS = सिुमानः
Now, for generating LHS a module is not required but when it goes
to RHS, it needs a Sandhi module to generate सिुमानः.

• Special treatment of Dvandva compounds

The gender and number of  compounds depend on number of
components and sometimes even on the semantics. For instance ब-
ककाकौ(The Crane (bird) and the Crow) and बककाकाः (The Crane or
the group of Cranes and the group of Crows). The instance बककाकौ
contains only two components बक and काक and it is in dual number.
So simply by looking at the number of components and the number of
compound, the paraphrase can be बकः च काकः च = बककाकौ which gives
themeaning that only two single birds are there. But बककाकाः is not the
same case, although the compound contains only two components
and has the same gender, the word is now in plural not in dual. It is
becuase of the involved semantics. Here either of both the words बक
and काक denote a जाित and not an individual. Hence the paraphrase in
this case is बकाः च काकाः च = बककाकाः or बकः च काकाः च = बककाकाः. Now the
question is how to treat such compounds ? Where is the information
that the component refers to a जाित and not a ि. One may argue
reterning to the सू -"जाितरािणनाम"् (2.4.6) that onemay list suchwords
and handle separately. But as we see above both <बक-काकाः> as well
as <बक-काकौ> is possible. In one case it refers to the जाित and in another
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case ि. So one may then argue that the information is in the form
itself. Yes it is true that the information is in the word form. But when
there are 3 ormore than 3 components or if such components are part
of another compound then this information will not be available. In
such cases we asume that the word refers to a ि.

7.3 Evaluation
The evaluation here is simple one. It does not involve any precision or

recall figures, but just the % cases that produce correct paraphrase. We
tested 200 simple compounds and 100 nested compounds. 89% simple
compounds and 80% nested compounds paraphrases were correct.



Chapter 8

Conclusion

The present work is an effort towards building an Automatic
Computational Sanskrit Compound Processing. We observed four major
tasks in compound analysis : 1) Segmentation, 2) Constituency parsing,
3) Type-identification and 4) Paraphrasing. Except the last task each of
the first three involves non-determinism and hence we used statistical
data for prioritizing the solutions. We have used sandhi rules in reverse
to split and then we have used probability for prioritizing the solutions.
For Constituency Parsing, we have used only heuristic rules. For Type-
identification of compound, the Paninian rules are applied and wherever
the rules fail, we have used the statistical data.

Limitataions of Sanskrit Compound Processor
• The input for the system should be a complete compound word. It
should not be a sentence or the word which contains only sandhi.

• The automatic segmentation can be done only for those the
compound words which contain four or less than four components.
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• The automatic constituency parser does not handle the 
compounds at this level.

• An automatic type-identification of compound can be done only for
those compounds which contain only two components.

• For paragraphing of ममपद-लोिप and उपपद-तुष compound are not
possible at this level.

Keeping these limitataions in mind one can use the system.

Future directions
The segmentation of components can be improved further by using the

sandhi rules which are used only in compounds. Constituency parsing can
be done more effectively if rules of Panini are also applied.

The present work can be a model for other modern Indian languages.
The processing of compounds is still untouched in modern Indian
languages. The process which we have described in our work for Sanskrit
can be used for other modern Indian languages also.
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A - Table of paraphrase rules

अयीभावः
1 <x-y>A1 => y6 fx

where f maps x to the noun with same semantic content. A function f
needs to be defined.

2 <x-y>A2 => x3 िवपरीतं वृम ्

3 <x-y>A4 => x6 y6 समाहारः
4 <x-y>A5 => x'1 y1 यिन ् दशे े

x' y' इनयोः समानिलं ात ् इित ।
5 <x-y>A6 => x6 y6 समाहारः

यिद x=ि ात ् तिह x एवं y इनयोः योगः िवचन े ात ् ।
6 <x-y>A7 => x6 y

तुषः
7 <x-y>T_n => xn y 2 ≤ n ≤ 7

8 <x-y>Tn => xn y
9 <x-y>Tds => x6 ;ba y6 ;ba समाहारः
10 <x-y-z>Tb => x1 y1 z1

कमधारयः
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11 <x-y>K1 => x1 तत ् y1 च
12 <x-y>K2 => x1 चy1 च
13 <x-y>K3 => x1 च असौ y1 च
14 <x-y>K4 => x1 इव y1
15 <x-y>K5 => x1 y1 इव
16 <x-y>K6 => x1 एव y1
17 <x-y>K7 => x1 इित y1

बीिहः
18 <x-y>Bsd => x6 च y6 च यदरालम ्

19 <x-y>Bsp => x3 च y3 च  इदं युं वृम ्

20 <x-y>Bsg => x7 y7 गहृीा इदं युं वृम ्

21 <x-y>Bsmn => x' y1 य
22 <x-y>Bss => x1 वा y1 य
23 <x-y>Bsu => x1 इव y1 याः
24 <x-y>Bv => x y1 य
25 <x-y>Bvs => y6 x' य े सि ते
26 <x-y>BvS => y3 सह
27 <x-y>BvU => x6 इव y य

ः
28 <x-y>Di => x1 च y1 च
29 <x-y>Ds => x1 च y1 च
30 <x-y>S => y1 x1
31 <x-y>d => x y



B - Table of Semantic classifications

Semantic classifications of Sanskrit compounds
अयीभाव तुष

1 अय-पवू पद-अयीभाव A1 1 थमातुष T1
2 अय-उरपद-अयीभाव A2 2 ितीयातुष T2
3 ितुभिृत-अयीभाव A3 3 ततृीयातुष T3
4 संापवू पद-नुरपद-अयीभाव A4 4 चतथुतुष T4
5 नुरपद-अपदाथ संायाम ् A5 5 पमीतुष T5
6 संापवू पद-वंयोरपद-अयीभाव A6 6 षीतुष T6
7 पार-ेम-ेपवू पदषुरपद-अयीभाव A7 7 समीतुष T7

बीिह 8 नञ-्तुष Tn
1 ितीयाथ बीिह Bs2 9 ािद-तुष Tp
2 ततृीयाथ बीिह Bs3 10 कु-तुष Tk
3 चतु थ बीिह Bs4 11 गित-तुष Tg
4 पथ बीिह Bs5 12 तिताथ िग ु Tdt
5 षथ बीिह Bs6 13 उरपदिग ु Tdu
6 सथ बीिह Bs7 14 समाहारिग ु Tds
7 िदवाचक-बीिह Bsd 15 उपपद U
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8 संोभयपद-बीिह Bss 16 ितीयोपपद-तुष U2
9 उपमानपवू पद-बीिह Bsu 17 ततृीयोपपद-तुष U3
10 हरणिवषयक-बीिह Bsp 18 चतुपपद-तुष U4
11 हणिवषयक-बीिह Bsg 19 पोपपद-तुष U5
12 सोरपद-िधकरण-बीिह Bvs 20 सोपपद-तुष U7
13 सहपवू पद-िधकरण-बीिह BvS 21 मयरूंािद Tm
14 ािद-िधकरण-बीिह Bvp 22 बपद-तुष Tb
15 उपमानपवू पद-िधकरण-बीिह BvU कमधारय
16 नञ-्बीिह Bsmn 1 िवशषेण-पवू पद-कम धारय K1
17 बपद-बीिह Bb 2 िवशषेण-उरपद-कम धारय K2

 3 िवशषेण-उभयपद-कम धारय K3
1 इतरतेर- Di 4 उपमान-पवू पद-कम धारय K4
2 समाहार- Ds 5 उपमान-उरपद-कम धारय K5
3 एकशषे- E 6 अवधारणापवू पद-कम धारय K6

अ (others) 7 सावनापवू पद-कम धारय K7
1 िि d 8 ममपदलोिपकम धारय Km
2 केवल-समास S -



C - List of aphorisms

List of implemented aphorisms

1. "अयं िवभि-समीप-समिृ-ृथा भावाया-सित-शाभा व..." (2-1-6)
2. "यावदवधारण"े (2-1-8)
3. "सुितना मााथ" (2-1-9)
4. "अशलाकासंाः पिरणा" (2-1-10)
5. "अपपिरबिहरवः पा" (2-1-12)
6. "आङ् मया दाऽिभिवोः" (2-1-13)
7. "लणनेाऽिभती आिभमु"े (2-1-14)
8. "अनयु मया" (2-1-15)
9. "य चायामः" (2-1-16)
10. "ितुभतृीिन च" (2-1-17)
11. "पारे मे षा वा" (2-1-18)
12. "संा वंयने" (2-1-19)
13. "नदीिभ" (2-1-20)
14. "ितीया ितातीतपिततगतााापःै" (2-1-24)
15. "यं ेन" (2-1-25)
16. "खा पे"े (2-1-26)
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17. "सािम" (2-1-27)
18. "कालाः" (2-1-28)
19. "पवू सशसमोनाथ कलहिनपणुिमःै" (2-1-31)
20. "चतथु तदथा थ बिलिहतसखुरितःै" (2-1-36)
21. "पमी भयने" (2-1-37)
22. "अपतेापोढमुपिततापरैशः" (2-1-38)
23. "ोकािकराथ कृािण ेन" (2-1-39)
24. "समी शौडःै" (2-1-40)
25. "िसशुपबै" (2-1-41)
26. "ाेण पे"े (2-1-42)
27. "ेनाहोराावयवाः" (2-1-45)
28. "त" (2-1-46)
29. "पासेिमतादय" (2-1-48)
30. "पवू कालकैसवजररुाणनवकेवलाः समानािधकरणने" (2-1-49)
31. "पापाणके कुितःै" (2-1-54)
32. "उपिमतं ाािदिभः सामाायोग"े (2-1-56)
33. "िवशषेणं िवशेणे बलम"् (2-1-57)
34. "पवूा परथमचरमजघसमानमममवीरा" (2-1-58)
35. "ेयादयः कृतािदिभः" (2-1-59)
36. "ेन निविशनेानञ"् (2-1-60)
37. "सहरमोमोृाः पूमानःै" (2-1-61)
38. "वृारकनागकुरःै पूमानम"् (2-1-62)
39. "कतरकतमौ जाितपिर"े (2-1-63)
40. "िकं पे"े (2-1-64)
41. "पोटायवुितोककितपयगिृधनेवुशावहेयणीवृोिय..." (2-1-65)
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42. "शसंावचनै" (2-1-66)
43. "यवुा खलितपिलतविलनजरतीिभः" (2-1-67)
44. "वण वणन" (2-1-69)
45. "चतुादो गिभ या" (2-1-71)
46. "मयरूसंकादय" (2-1-72)
47. "अध नप ुसंकम"् (2-2-2)
48. "ितीयततृीयचतथु तयुा यतराम"् (2-2-3)
49. "नञ"् (2-2-6)
50. "ईषदकृता" (2-2-7)
51. "याजकािदिभ" (2-2-9)
52. "कुगितादयः" (2-2-18)
53. "संयायासरािधकसंाः संये"े (2-2-25)
54. "िदामाराले" (2-2-26)
55. "तने सहिेत तुयोग"े (2-2-28)

List of non-implemented aphorisms

1. "यथाऽसाय"े (2-1-7)
2. "असयंोग े च" (2-1-29)
3. "ततृीया तृताथन गणुवचनने" (2-1-30)
4. "कतृ करणे कृता बलम"् (2-1-32)
5. "कृरैिधकाथ वचन"े (2-1-33)
6. "अने नम"् (2-1-34)
7. "भणे िमीकरणम"् (2-1-35)
8. "कृरैॠ्ण"े (2-1-43)
9. "संायाम"् (2-1-44)



C - List of aphorisms 136

10. "पे"े (2-1-47)
11. "िदंे संायाम"् (2-1-50)
12. "तिताथरपदसमाहारे च" (2-1-51)
13. "संापवू िगःु" (2-1-52)
14. "कुितािन कुनःै" (2-1-53)
15. "उपमानािन सामावचनःै" (2-1-55)
16. "कृतुाा अजाा" (2-1-68)
17. "पवूा पराधरोरमकेदिेशनकैािधकरण"े (2-2-1)
18. "िनं ीडाजीिवकयोः" (2-2-17)
19. "उपपदमितङ"् (2-2-19)
20. "अनकेमपदाथ" (2-2-24)
21. "चाथ ः" (2-2-29)

List of Exception aphorisms

1. "अपदाथ च संायाम"् (2-1-21)
2. "कुमारः मणािदिभः" (2-1-70)
3. "ााप े च ितीयया" (2-2-4)
4. "कालाः पिरमािणना" (2-2-5)
5. "अमवैायने" (2-2-20)
6. "ततृीयाभतृीतराम"् (2-2-21)
7. "त तनेदेिमित सप"े (2-2-27)
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Home page of Sanskrit Compound Processor
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Screenshot of Segmenter
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Screenshot of Constituency Parser
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Screenshot of Type-Identifier
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Screenshot of Paraphrase Generator
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