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ABSTRACT

The main goal of this study is to present a computational analysis of morphology in
Nepali for developing a model for natural language processing by applying the finite
state approach. The morphological categories have been analyzed according to the
principle of Two-level morphology (Koskeniemmi 1983), and these categories have
been implemented using Xerox finite state tool (Beesley and Kartumnen 2003) to
create the morphological analyzer. A version of finite state automaton called finite
state transducer is used in this study which handles relation between two languages,
namely upper language and lower language. Upper language is equivalent to lexical
level and lower language is equivalent to surface level. The finite state transducer is
bidirectional, i.e., moving from surface level to lexical level is analysis and from

lexical level to surface level is generation.

This study is organized into eight chapters. Chapter 1 presents the general
morphological concepts, the objectives, methodology, the significance and limitations
of the study. Chapter 2 presents the theoretical framework that is adopted for the
study. Chapter 3 analyzes nouns, pronouns, adjectives, numerals and classifiers in
Nepali. Chapter 4 analyzes the verbs in Nepali from computational approach in the
first part and verbal inflections in the second part. Chapter 5 deals with indeclinable
words in Nepali. Chapter 6 analyzes the derivational process. Chapter 7 implements
the outcome of analysis in previous chapters into a finite state transducer using Xerox
Finite State Tool. Chapter 8 summarizes the findings of the study.

This study has identified fourteen groups of nouns, eight groups of pronouns, four
groups of adjectives, one group of cardinal numerals, two groups of ordinal numerals,
three groups of classifiers, ten groups of verbs, seven groups of adverbs, two groups
of conjunctions, three groups of postpositions, one group of particles and fifteen
groups of derivations in Nepali. The phonological rules for each group have also been
identified. The finite state transducer for each group with corresponding
morphological tags and phonological rules have been created; and all of them have
been put together into a single transducer which can be used as a morphological

analyzer for Nepali.
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CHAPTER 1

INTRODUCTION
1.1 Background

This study is an attempt to analyze morphology in Nepali and design a computational
model for natural language processing within the framework of the finite state
technology in general and "Two-level morphology' developed by Koskeniemmi (1983)
in particular. For the implementing of analyzed data and creating a computational
model, the Xerox Finite State Tool developed by Beesley and Kartumnen (2003) has

been employed.

Language as a means of human communication is a tool to express the greater part of
human ideas and emotions. Language shapes human thoughts, has a structure and
carries meaning. Learning and expressing new concepts and ideas through language
are so natural that it is hardly realized how the natural language is processed in our
brain. Thus, it can be claimed that there must be some sorts of language representation
and a processing module in the human brain (Siddiqui and Tiwari 2008:1). This type
of content in the brain also helps to represent the language in real time world. Every
time the language activities take place, there is always a very fast and accurate natural
language processing that finally performs a successful communicative event. To
capture this reality, the computational linguistics attempts to develop computational
models of aspects of human language processing. Developing such automated tools
for language processing and gaining a better understanding of human communication
are the main reasons that have inspired the linguists and the computer scientists in this

ever growing field.

In fact, language is the outer form of the content it expresses. Therefore, the language
processing means the processing of content it possesses. The language, generally, is
manifested either in the written or spoken form. Both forms of the language can be
processed with the help of computer. To achieve this goal, a computational model of a
particular language based on formal approach is required to be designed and

implemented into the computer.

As computers are not able to understand the natural language, the computational
models and methods are developed to map its content in a formal language. And such

formal languages are extended to account the natural language phenomena at various



levels of the language. The representation of the whole body of the knowledge of
language can be an ambitious project. Thus, the language can be graded into various
levels such as phonology, morphology, syntax, semantics and pragmatics. Each level
is perceived and defined in different ways by the people in different disciplines
according to the goals set up. It is not possible to create a mega computational model
at a time to cover the entire language. Therefore, the main goal of this study is to
represent, design a computational model and process the morphology of written from

of the Nepali text.

Nepali is an Indo-Aryan language characterized by agglutinating morphology in
general. The verb is predominantly inflectional whereas the noun is heavily
agglutinating. There have not yet been made attempts to analyze Nepali morphology
for the development of computational model. The basic linguistic concepts in relation
to morphology and its representation in order to further clarify the computational

aspects of morphology are briefly discussed in the following subsections.

I. Morphology

The words are considered to be fundamental building blocks of language (O'Grady,
Dobrovolsky and Aronoff 1997:118; Jurafsky and Martin 2000:45). Every human
language has words (Mathews 1991:20), they are said to be granted for at least in
descriptive linguistics (Katamba 1993:17). Of all the units of linguistic analysis, the
word is the central, most familiar and crucial. The smallest free form found in a
language are said to be words (Bloomfield 1933); however, a free form that can occur
in isolation is not only atomic but also molecular in its structure. A word (i.e. word-
form), in real sense, can either be in simple, complex, compound or reduplicated

form. Table 1.1 presents simple, complex, complex and reduplicated words in Nepali.

! The general concepts of the linguistic categories may be required to be qualified and specified for

computational purposes. Therefore, some basic concepts are briefly discussed in sections I and I1.



Table 1.1: Simple, complex, compound and reduplicated words

Type Word IPA/gloss Meaning
Simple T g"ar ‘house’ house
Complex TAE | gMar-bat 'house-ABL' from house
Compound TARAR | g"ar-pariwar "house-family’ family
Reduplication | eer g"ar-g"ar-ai "house-house-EmpH' | €ach house

Table 1.1 shows that the word &¢ g”ar'house' is simple; eI g”ar-bata 'from house'
is complex; FXIRAT g ar-pariwar ‘famliy' is compound; and W?Lg”Ar—g”Ar-Aj ‘each

house' is reduplicated.

a. Morpheme: free and bound

The smallest (minimal) unit of grammar that carries information about the meaning
and function is said to be a morpheme (Bloomfield 1933; Katmaba 1993; O'Grady,
Dobrovolsky, Aronoff 1997; Mathews 1991). The morpheme is an abstract entity that
may correspond to various forms at the surface level. The morpheme can be free and
bound. A morpheme may be a word by itself or it may not be. The lexical categories
such as nouns, verbs, adjective, adverbs, etc. are free morphemes whereas a
morpheme that must be attached to another element (normally a free morpheme) is
called a bound morpheme. Free morphemes are lexical and bound morphemes are

generally grammatical. Table 1.2 lists some free morphemes in Nepali.

Table 1.2: Free morphemes in Nepali

Morpheme IPA Gloss
X ghar house
El dza g0

qEd AsAl good
EIn] adza today

The morphemes &< g”ar'house’, 7 dza 'go', FFT asal'good' and 757 adza 'today' in

Table 1.2 can stand as words. The bound morphemes in Nepali cannot stand by

themselves. Table 1.3 lists some bound morphemes in Nepali.



Table 1.3: Bound morphemes in Nepali

Morpheme IPA Gloss
- -nu -INF
Qﬁ -eko -PERF
=l -la -POT
S IEY -ai -NML

The morphemes -7 -nu 'INF', - W—eko 'PERF', - o7 -/a 'POT" and - 375 -ai 'NML' in Table

1.3 cannot stand alone. They appear with other free morphemes and express some

grammatical functions.

b. Root, stem, base, affixes and word

Root is an ultimate and irreducible constituent element common to all word-forms of
the same family. It is not an abstract but a concrete form. The root constitutes the core
of the word and carries the major component of its meaning and typically belongs to a
lexical category such as noun, verb, adjective or adverb. Therefore, a root corresponds
to a free morpheme (Katamba 1993:45; Payne 1997:25). For example, man, book, tea,
etc. are the roots. A stem is a part of the word except the last (generally for
inflectional purpose) affix. Therefore, the stem may be composed of minimally a root
and it may have more elements (Katamba 1993:45). cat in cats is the stem for
instance. A base is the word or part of the word to which an affix can be attached. It
may be called stem for the inflectional purpose (Katamba 1993:45). In English, the
word work can be a root, a stem and a base whereas the word worker can only be a
base for the word workers. The root, stem and base have something in common in
their definition from linguistic perspective. A base can be a stem as well as a root and

a stem can be a root as well.?

The concept of root, stem and base overlaps with one another from theoretical point
of view. But, from computational perspective, it makes no difference among them
especially in the computer processing. So, the term 'stem' is used to represent any one
of them in this study. That means any sequence of character to which some other

sequences of characters can be attached.

2 | have not discussed the bound roots, see Katamba (1993) for details.



An affix is a bound morpheme when added to the radical element (root, stem or base)
it changes the meaning or function of a word by creating a new word-form. Therefore,
the affixes are basically involved in the inflectional and derivational phenomena of
the language. The affixes can be of various kinds but only prefixes and suffixes are

discussed here for the present purpose. The prefix is an affix that gets attached in front

of the stem and suffix at the end (Katamba 1993:44). In English, affixes re-, un- and
in- in the words reunion, unhappy and intolerable are prefixes whereas -ly, -ing, -er; -

edin the words slowly, working, walker and walked are suffixes.

Thus, it is clear that from computational point of view a word minimally consists of a
stem and optionally one or more affixes.® In analysis, words are decomposed into
their constituents and represented by following certain formalism whereas in

generation, the process is reversed.

I1. Levels of representation: lexical and surface

Words in written or spoken texts, in fact, represent the outer form, i.e. surface form.
But a word carries various kinds of information which can be represented at least at
two levels. The lexical level of the word is its canonical form or lemma word and a set
of tags showing its syntactic category and morphological features. They are the
possible parts of speech and/or inflectional properties such as gender, number, person,
tense, aspect and mood. Thus, the lexical level represents the sequence of morphemes
in a certain fashion. The actual arrangement of morphemes is governed by the
language specific rules. Table 1.4 presents lexical and surface level representations of

words in Nepali.

Table 1.4: Lexical level and surface level representation

Lexical level Surface level Gloss of stem
FHET+NOUN+MASC+SG e boy
WI+VERB+P.35G QI eat
“g+ADJ+SUPER IATH least

T+CC T and

T+PART T uncertain

% See Katamba (1993:17-23) for the detail.



Table 1.4 presents the lexical level representation consisting of the sequences of
morphemes attached to the stem resulting to certain word forms at the surface level.
Thus, the representation at the surface level in Nepali corresponds to actual spelling of

the word.

In this study, an attempt has been made to represent a word in Nepali at the two
levels. The pair of lexical level and surface level can be taken as a relation between
two languages and can be used as morphological analyzer and generator simply by
changing the direction of transitions. Figure 1.1 illustrates two levels and the process

of analysis and generation of words in Nepali.

LEXICAL LEVEL : Hcl+NOUN+MASC+SG

SURFACE LEVEL : &dl

Figure 1.1: Lexical and surface levels of Nepali word &aT kefo 'boy’

In Figure 1.1, for instance, moving from the surface level @27 to lexical level

FTHNOUN+MASC+SG  represents morphological analysis and reverse represents

generation, respectively.

1.2 Statement of the problem

Nepali is a morphologically rich language. There exist a number of morphological
studies in Nepali. Most of them are descriptive in nature. There also exist some scanty
works from computational point of view (see, review of literature in 1.3). Morphology
of Nepali has not yet been fully analyzed from computational perspective. The main
problem of this study is to analyze morphology in Nepali that can be implemented

from computational point of view. The specific problems of this study are as follows:

a. What are the morphological categories in Nepali?
b. What are the morphological processes in the language?
c. What are the rules involved in the morphological processes?

d. What is the computational model for morphology in Nepali?



1.3 Objectives of the study

The main objective of this study is to analyze the morphology in Nepali from

computation perspective. The specific objectives of the study are as follows:

To identify the morphological categories in Nepali;

o &

To identify the morphological processes in the language;

o

To formulate the phonological/orthographic rules in Nepali; and

d. To design and develop the computational model for Nepali morphology.

1.3 Review of literature

There are only a few scanty works in Nepali morphology from computational
perspective. However, there are a number of works in Nepali morphology from
traditional and descriptive perspectives. These works contribute to the understanding
of the main problem of the study to some extent. Such works have been thematically

reviewed in four groups.’

a. Nepali morphology

Pandit (2051VS (1969 VS)) has classified word categories in Nepali from traditional
point of view. The categories include noun, pronoun, adjective, verb and indeclinable.
Nouns are grouped into common noun, proper noun and abstract noun. Each noun is
discussed with respect to gender: masculine, feminine and neuter; number: singular
and plural; cases and case markers: subjective, objective, instrumental, dative,
ablative and locative. He has also presented a detailed inflectional paradigm of nouns
and verbs.

Bandhu (1973) has analyzed clause patterns of Nepali from tagmemic approach. The

basic clause patterns are sub-classified and illustrated with examples. Under the

* The literatures available are not directly related to this study. However, they provide knowledge to
understand the research problems. Therefore, instead of evaluating them critically as per the review
style, their contributions to this study have been mentioned under four themes, they are (i) Nepali
morphology, (ii) Nepali computational morphology, (iii) Nepali language and related NLP works,

and (iv) NLP works in selected languages.



inflected patterns, he has analyzed the inflectional categories, inflectional system,
mood and finite system, aspects and copulas, modals, negation and post verbal
particles. The paradigms for each inflectional category are presented alone with the

illustrations in the sentence.

Dahal (1974) is an extensive description of colloquial and literary Nepali. He has
classified the stem formation process into three classes, namely, derived stems,
composite stems and reduplicated stems and has also discussed the derived stems as
suffix-derived noun stems, suffix-derived adjective stems, suffix-derived verb stems,
suffix-derived adverbs, maodification-derived stems and prefix-derived stems.
Inflectional categories and their realizations have been described under two headings,

namely nominal inflections and verbal inflections.

Adhikari (1980) has examined a set of Nepali verbs ending in & ch [ts"] and the
relation of & ch with the time of speech. There can be other elements between verb

stem and element g ch and & ch always refers to the non-past tense and it is always

followed by concord marker.

Sharma (1980) has presented the verbal structure in a formulation as V - stem
((+Aspect + BE) + Tense) (+Neg) + concord from descriptive approach. Among
them, only the stem and concord are obligatory and others are controlled by some
other constraints. The verbal stems are divided into simple and complex. The
morphophonemic changes that occur when the suffixes for tense, aspect, negation and

concord appear to the simple and complex stems are discussed in a length.

Wallace (1985) is an attempt to test Nepali data against the Relational Grammar and
Government and Binding theory. It is mentioned that Nepali nouns show number and
the case relations that are indicated by postpositions. Finite verb forms indicate tense,
aspect, affirmation or negation and they agree with subject. Adjectives are discussed
as noun phrase modifiers where they agree with the head noun in terms of their

number and gender.

Chapagain (2046 VS) has also classified the Nepali words into nouns, pronouns,
adjectives, verbs, adverbs, conjunction and from traditional and descriptive point of
view. The word formation processes such as prefixation, suffixation, compounding

and reduplication are well discussed with illustrations.



Acharya (1991) is a corpus based study. He has classified the form classes into
inflected forms: noun, adjective, pronoun and verb; and uninflected forms: adverb,
conjunction, postposition, interjection and nuance particle. Nouns are discussed with
respect to the number: singular and plural; cases: nominative, accusative,
instrumental, dative, ablative, genitive and locative. Adjectives are discussed with
reference to their endings. The verbs are discussed according to the inflectional
suffixes for present, past and future tenses with their corresponding number, person,
gender and honorificity. The verbs can have simple and compound stems. The
adverbs are placed under the uninflected form class and described in term of
comparative and superlative structures with examples from the corpus. The

conjunctions, postpositions, interjection and particles are also discussed.

Adhikari (1993) has classified Nepali words into nouns, pronouns, adjectives, verbs,
adverbs, postpositions, conjunctions and interjections from descriptive approach. The
agreement system is extensively discussed with respect to gender, number, person and
five levels of honorificity. The classification of the verbs and stem formation,

inflections and derivation are of a great help in designing the alternation rules.

Adhikari (2052 VS) is a study of Nepali case system using Filmorian framework. He
has classified the Nepali cases into two main categories. They are core cases and
peripheral cases. The former includes semantic cases such as agent, affected,
resultative, neutral, experiencer, recipient, essive and the latter includes cases such as

locative, instrumental, cause, ablative, beneficiary, purposive and comitative.

Pokharel (2054 VS) has presented the analysis of morphological and syntactic levels
of voice, causativization, tense, aspect and mood in the simple verb, compound verbs
and negation from descriptive approach. The classification of the verbs, the
agreement, honorificity, various kinds of classifiers, gender, number, case in nouns

and the grammar of the pronouns have been described and illustrated.

Lohani (1999) has studied the complex predicates in Nepali using theoretical
framework of lexical functional grammar. He has classified complex predicates into

nominal, verbal, adjectival and adverbial complex predicates.

Sharma (2056 VS) has discussed nine parts of speech categories, namely nouns,

pronouns, adjectives, adverbs, verbs, postpositions, conjunctions, interjections and



particles extensively from traditional and descriptive approach. Each class is further

sub-classified and discussed with illustrations.

Acharya (2058 VS) has classified words into various classes on different bases, viz:
original and loan words; underived and derived; compound and reduplication;
declinable and indeclinable from traditional approach. Nouns, pronouns, adjectives,

verbs, adverbs are discussed with illustration.

Dhakal (2058 VS) has analyzed the Nepali numerical words from a historical
perspective. He has compared the Nepali word forms with Sanskrit and Prakrit and
has also shown the changes that occurred during the evolutionary period. He has also
analyzed numerical words into their component parts and has observed the sound

changes.

Pokharel (2010a) has analyzed noun class agreement system in Nepali from
descriptive point of view. On the basis of analysis, Nepali nouns are grouped into
eleven agreement classes. The gender assignment in Nepali is 'strictly semantic'. The
use of classifiers for gender distinction is a unique feature not commonly found in

languages. Nepali has based nominal agreement on human vs. non-human distinction.

Pokharel (2010b) has presented various strategies to derive the verb root in Nepal.
Derivation from citation form, imperative singular form and probalilitative singular
form are compared. None of the strategies can derive the entire verb roots, so he has
proposed the mathematical strategy of generative phonology to this problem.
According to this, if all the verb forms of a root are taken together and calculated the
highest common factor, it will generate the root form and this will be the general

formula of verb root derivation in Nepali.

b. Nepali computational morphology

Keshari et al. (2005) has discussed the development of a rule based system that
guesses the part of speech of words in Nepali in a raw corpus without the use of
lexicon. The system uses the linguistic information at morphological level and
guesses the POS by looking at the affixes. The system has three modules, namely,
lexicon maintainer module, rule maintainer module and POS guesser module. The

modules interact with lexicon database, guessing rules and corpus.

10



Upadhyaya et al. (2005) has developed a morphological analyzer for Nepali language.
The finite state technology is used in designing the analyzer but it can handle only the
surface forms but not on the lexical level. It also lacks the detailed description of

various aspects dealt in the process.

Aryal et al. (2006) has developed a system that produces the parsed text with
maximum possible POS tag from computational perspective. The process consists of

three phases: tokenizing into syllables, morphological analysis and disambiguation.

Paudel et al. (2006) has developed a morphological analyzer along with a spell
checker. Nepali words are categorized into two major types, namely, declinable words
and indeclinable words. The declinable and indeclinable words are further grouped
into subclasses. The morphological analyzer consists of a root word dictionary and a
rule dictionary. In the main engine, the root dictionary and rule dictionary interact
with one another at various levels and spell checking has also been done in a

coordinated manner.

Bal (2007) is an attempt to analyze the structure of Nepali grammar from the
computational perspective. Even though the main focus of the paper is on the
morphological and syntactic aspects of the Nepali language, it has also given a space
for writing system of Nepali language. Despite of a novel start, it lacks detailed and

deeper observation into the morphological structure of the words in Nepali.

Bal and Shrestha (2007¢) discuss the design and implementation issues as well as the
linguistic aspects of the morphological analyzer and a stemmer for Nepali language.

The stemming algorithms and their limitations have also been discussed.

Bal and Shrestha (2007b) has presented a stemmer for Nepali language. This stemmer
is especially designed to assist the morphological analysis and parts of speech
tagging. Based on paradigm approach the stemmer is capable of splitting the words

into meaningful units.

Aryal et al. (2007) has presented the techniques used for the syntactic and semantic
disambiguation for Nepali language. The process of parsing has been done with two
components, namely tokenizer and morphological analyzer. The work includes both

syntactic and semantic levels.

Prasain (2008) is an attempt to analyze the Nepali basic verbs from computational

perspective. The basic verbs are classified into two broad categories in terms of the

11



ending, viz., consonant ending and vowel ending. The former group has two types of

ending: voiced and voiceless and latter has five types: i-ending, u-ending, a-ending, 4-

ending and vowel sequence ending. The analysis uses the finite state technology;

since it is a preliminary work in nature, it does not cover all the aspects of the verbs.

Shrestha (2008) has developed a system that disambiguates the Nepali word senses
from natural language processing perspective. He has used modified Lesk algorithm
and the wordNet. The processes in Nepali word sense disambiguation have been
completed in four stages, namely, (i) tokenizer, (ii) context selection, (iii) finding the

senses of target word and (iv) sense identification.

Hardie (2008) has analyzed Nepali postpositions applying a collocation-based
technique to the categorization of postposition in Nepali from corpus linguistic
perspective using the Nepali National Corpus. He has examined the most significant
collocations of several postpositions for patterns that characterize postposition as a
category or categories. The collocation with semantically coherent nouns, and
collocation with words for which the postposition functions as a subcategorizer are
identified.

Hardie et al. (2009) has described the linguistic rationale underlying the part-of-
speech tagset used for tagging the Nepali National Corpus. The implementation of the
tagset in an automated tagging system has also been outlined. This work further
supports the classification of words into various groups for designing the finite state

transducer for each of the groups.

Prasain (2010) is an attempt to analyze Nepali basic nouns and implement them into
computer using finite state approach. Various noun characteristics: number, gender,
form, honorificity, augmentative/diminutive and significant stem finals are analyzed.
On the basis of these features, Nepali basic nouns are grouped into fourteen classes.
Each group of nouns are implemented following xfst format (Beesley and Karttumen
2003): lexc grammar to create lexicon finite state transducer and xfst interface to
create rule finite state transducer. And finally these finite state transducers are
composed into one to create a single finite state transducer which can directly be used

to analyze and generate the basic nouns.
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c. Nepali language and related NLP works

Bandhu (1971) is a computer concordance of Nepali spoken corpus. The corpus has
been morphologically analyzed and forms are segmented according to their functions.
Most of the data for the collection were collected from Palpa district (January, 1971),
Syangja and Pokhara (January, 1970) and Gorkha district (April-May 1971). Now,
this corpus is available at [http://cqpweb.lancs.ac.uk/bandhu/index.php] and the
information such as title, speakers list, text type and POS tags based on Nelralec

tagset are available.

Gurung and Khatiwada (2007) is an attempt to analyze Devanagari script used in
Nepali writing system for the collation sequence. The study also discusses the
development process of a lexicon for Nepali language. To make the lexicon computer
readable, the XML format is used. Each entry is provided with pronunciation, syllable
break, parts of speech, meaning, and synonyms. And the framework of Hunspell is

used so that it could be used in the spellchecker in OpenOffice.

Bista et al. (2007) has presented the Nepali lexicon development process to be used in
spell checking system for Nepali language. This paper also reports about the
collection of words and the tools used the problems and issues faced during the
process of lexicon development. The architecture consisting of various modules such
as Lexicon database, Lexicon maintainer, Rules database, Rule maintainer, Corpus
and Rule Interpreter. These modules interact with other concerned modules as

required during the process of developing the lexicon.

Bal and Shrestha (2007a) has developed simple spellchecker to be used in Nepali

OpenOffice.org. The head words are stored in a file and the affix rules in another file.

Bal et al. (2007) discusses a general overview of the technical and linguistic research
and development being carried out for the development of Nepali spellchecker 1.1.
00.org using HunSpell framework with Unicode support. The dictionary is populated
with stems of nouns, verbs, pronouns, adjectives, adverbs, conjunctions, interjections,
particles, postpositions and compound words. The possible word forms are generated

applying the affix rules.

Hyoju and Shrestha (2007) presents an overview of the contemporary Nepali
dictionary based on Nepali national corpus. The various components that incorporated

in this dictionary are the headword, part of speech, phrase category, guide word,
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pragmatics, definition, example, usage note, various form, suppletive form, extra

information, phrase, idiom, compound, proverb and cross-reference.

Gurung and Thapa (2007) has described the process of building text-to-speech for the
Nepali language from speech processing perspective. The multilingual speech
synthesis system known as Festival has been used. A component of Festival called
Festvox provides a framework in building synthetic voices. Corpus based rule
generation and statistical modeling methodologies are used. The sentences for
building speech database are taken from the Nepali National Corpus. The normalized
text is fed to module where generation of wave form takes place using letter-to-sound

rules, concatenation of diphones and the pitch extraction.

Yadava et al. (2008) describes the construction of the 14-million-word Nepali
National Corpus (NNC) (http://cgpweb.lancs.ac.uk/nncv2/index.php) which includes
spoken corpus, written corpus, parallel corpus and speech corpus. The NNC is
encoded as Unicode text and marked up in CES-compatible XML and follows FLOB

and Frown frameworks.

d. NLP works in some selected languages

Megerdoomian (2003) provides a detailed description and analysis of Persian
inflectional morphology from a computational perspective. The morphological
analyzer designed for Persian language uses a unification-based grammar with typed
feature structure. The linguistic analysis and implementation to the Samba Grammar
for developing the morphological analyzer are main tasks. The surface form is
formally represented as a regular expression. The morphological features are specified
as a feature structure that contains the lexical and inflectional information provided by
the rule. These features describe how the stem and the morphological features of the

affixes are combined.

Hussain (2004) has developed a finite-state morphological analyzer for Urdu. She has
described the general morphological concepts such as morpheme, roots, bases,
affixes, inflection, derivation and causation. The analysis has been done following the

two-level morphology formalism using finite-state transducer.

Makedonski (2005) is a finite state approach to the inflectional morphology of

Turkish nouns. The finite state transducer is used for analyzing the nouns and the
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implementation is done in Xerox Finite State Toolbox in two levels namely the

lexicon and rule component.

Ziai (2006) has developed a finite state morphological analyzer for Persian simple
verbs from finite state technology approach. The system presented covers the full
inflectional paradigm of modern Persian for both regular and a large number of

irregular verbs.

Islam (2007) describes the inflectional Bangla verb and noun morphology and also
mentions the rules, lexicons and grammar for Bangla morphological analysis. This

analysis is based on PC-KIMMO, a two level morphological analyzer.

Dasgupta et al. (2007) has discussed the inflectional behaviors of the compound
words in Bangla language from computational perspective. The Bangla compound
words may retain the inflectional suffixes on both the constituents and the resultant

compound that may further be inflected as a single word.

Khan and Fatima (2007) investigate the inflectional properties of Pashto nouns from
finite state perspective. The main focus is on the classification of the Pashto nouns.

The finite state transducer is used for analyzing the Pashto nouns.

Bharati and Kulkarni (2007) has discussed the importance of Paninian grammar from
the perspective of information coding. The study has applied the finite state
technology. The theoretical and practical aspects of computational linguistics
concerning Hindi and Sanskrit and application of Paninian approach to English
language are highlighted. The complexity of word formation in Sanskrit is captured
by a finite state automata, analyzer for Sanskrit has been developed which provides

the output with morph analysis.

Bdgel et al. (2007) discusses a number of issues, in particular, potential ambiguity and
non-concatenative morphology . This approach deals with the treatment of both Urdu
and Hindi via a cascade of FSTs that transliterates the very different scripts into a
common ASCII transcription system; and the implementation of the analysis is based

on the xerox finite state toolkit.

Shrivastava et al. (n.d.) has developed a rule-based part-of-speech tagger for Hindi
with stemmer and morphological analyzer. The developed stemmer and
morphological analyzer are integrated with Hindi WordNet, Hindi Generation and

Question Answering Projects.
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1.5 Significance of the study

It has been clear from the literature review (1.3) that the Nepali language is primarily
described from two approaches: notional and descriptive. There have been very few
and sporadic works done from formal and computational perspective. The numbers of
natural language processing works are growing in many languages of the world and in
South Asian languages in particular. In this context, the Nepali language is lagging
behind. Therefore, there is an urgent need to develop the computational models and
implement it in computing processes so that various kinds of computer applications
such as spell checker, grammar checker, part of speech tagger and syntactic parser can
be developed. When the applications related to Nepali language are developed,
specially, end users who are seeking the information stored in Nepali language (i.e.
texts) can be benefited. In this regard, this work can be a foundational and very much
useful. The computational analysis of morphology in Nepali would be a central and
essential component for the development of various kinds of other Nepali language
processing applications.  Further analysis of linguistic levels such as syntax,
semantics, and pragmatics can also be done taking this work as the reference point.
Therefore, this study can be of a great importance by itself and much more useful for

both academicians and practitioners of natural language processing.

1.6 Research methodology

The methodology consists of data collection, classification, analysis and

implementation.

Data collection: The study is primarily based upon secondary data for morphological
analysis; however the example sentences illustrated are elicited. The secondary data,
especially word-froms have been taken from the Nepali National Corpus developed
by Bhashanchar Project (Nelralec) and cross-checked them from 'Brihad Nepali
Sabdakosh' (Pokharel et al., 2040 VS). Being a native speaker of Nepali, | have also

used my intuition for cross checking and analyzing the data.

Classification: The unique word-forms are classified into different categories such as
nouns, verbs, adjective, etc. and further subdivisions have been made according to

their morpho-syntactic behaviors.
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Analysis: The classified data are analyzed into stems and affixes for each category
and the inflectional and derivational processes have been treated separately. Then

phonological rules have been identified and formalized.

Implementation: Finite state transducers for each group of words have been created
following concept of ‘two-level morphology’. Then, a computational model for
Nepali morphology has been implemented by using the tool referred to as Xerox
Finite State Tool (XFST) developed by Beesley and Kartumnen (2003). See Chapter 2

for detailed description of the theoretical framework.

1.7 Limitations of the study

This study has dealt mainly with the written form of words in Nepali. Only
inflectional and derivational aspects of the words have been taken care of in this
study. Compounding and reduplication are also morphologically important, but they
have not been dealt with in this study. Despite the fact that there are a number of
models/approaches for computational analysis in the literature, only finite state
approach is employed in this study. Moreover, only the representative words have
been considered in the implementation of the analysis.

1.8 Organization of the study

This study has been structured into eight chapters. Chapter 1 introduces the concept of
computational analysis of word level categories following the Two-level morphology.
This chapter also deals with the statement of the problems, objectives, review of
literature, research methodology and justification of the study. In Chapter 2, we
present theoretical framework for the study. Chapter 3 looks into the general
characteristic features and analyzes nominals in Nepali computationally and presents
finite state transducer for each of them. In this chapter, we also deal with the
phonological rules in the form of regular expressions which are implemented later on.
In Chapter 4, we discuss the various features possessed by the verbs. It also presents
finite state transducers and phonological rules involved in the verb morphology.
Chapter 5 analyzes adverbs, conjunctions, case markers, postpositions, particles and
interjections. Separate finite state transducers for each category have been presented

in this chapter. In Chapter 6, we present the analyses of various derivational systems
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in Nepali. The finite state transducers, phonological rules have also been presented in
this chapter. Chapter 7 implements all those analyses done in the preceding chapters.

We have summarized the study in chapter 8. And finally, a number of annexes have

been provided.
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CHAPTER 2

THEORETICAL FRAMEWORK

2.0 Outline

This chapter presents the theoretical framework employed in this study. It consists of
eight sections. Section 2.1 deals with general idea of computational concepts. In
section 2.2, we deal with the concept of regular expression. In section 2.3, we briefly
discuss the finite state technology. Section 2.4 introduces a brief idea of regular
language. Section 2.5 presents the introduction of finite state machine which includes
finite state automata, finite state transducer and some relevant and important
operations that can be performed on finite state transducer. Section 2.6 deals with the
use of finite state transducer in computational morphology in natural language. It also
briefly shows the relation among regular expression, regular language and finite state
network. In section 2.7, we discuss the basic concepts and application of Xerox finite
state tool (xfst) used in this study for the development of computational model of
Nepal morphology that can be used as morphological analyzer. In Section 2.8, we

present the summary.

2.1 Computational concepts

Finite state morphology has been an important and active field of research and
development for a number of decades. The Natural Language Processing (NLP)
system remains incomplete without morphological analysis. The words are the units
of syntax and meaning of word is the basis of semantics. In fact the input to the
syntactic and semantic analysis comes from the morphology. Therefore, the

morphological analysis of a natural language has become important and fundamental.

Relating word forms and detecting the structure of word forms are what
morphological analysis is all about. The task of relating a given form to a canonical
form is called lemmatization. Both lemmatization and the decomposition into parts
have their uses, however, they share some common processes. The task of
morphological analysis, then, is to take forms and relate them to other word forms, at

the same time deriving featural information about the form (Roark and Sproat 2006).
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It is customary in discussion of morphology to talk about inflection versus
derivational morphology in terms of the kinds of features each of these encodes. This
distinction is not relevant here for discussion. Rather we will concentrate purely on
the computational mechanisms for performing morphological analysis and the way
these mechanisms represent two kinds of linguistic information. The formal properties
of morphological operations, viz. the syntagmatic combination of morphological
elements and the paradigmatic relation between the forms are the crucial aspects
(Roark and Sproat 2006). To realize this objective, one needs to understand some
mathematical and computational notions and operations which are introduced in the

subsequent sections.

2.2 Regular expression

Regular expressions are the standard notation for characterizing text sequences and it
is used for specifying the text strings in searching text (Jurafsky and Martin 2000:48-
59). They are highly applied in various natural language processing activities such as
information retrieval, word-processing, computation of frequencies from corpora and

other such tasks.

A regular expression is a formula and a special language that is used for specifying
classes of strings. A string is any sequences of alphanumeric characters or symbols for
the purpose of most text-based search techniques. The set of strings in the regular
expression has a pattern which is actually a value for the algebraic formula (Siddiqui
and Tiwari 2008:54-9). The regular expressions are kept between the slashes to
distinguish them from other ordinary set of characters. Table 2.1 lists some of the

simplest regular expressions and the matches in the text.

Table 2.1: The sample regular expressions

Regular expressions Example pattern matched

lal There is a dog.

/book/ I have read many books.

/%17 "house' il =X == 1 "You stay at home.'
4/ '1sG' WS i AT 'l am hungry.
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The simple regular expressions in Table 2.1 are used for searching the text. The

regular expression in the left can search the underlined text in right.

Formally, regular expressions are an algebraic notation for characterizing a set of
strings. Thus, they can be used to specify search strings as well as to define a

language in a formal way. The characters are grouped by putting them between square

brackets. For example, the pattern /[®#@Tes]/ will match any one of them. The square

brackets specify the disjunction of the characters used within the square brackets. A
dash '-', which specifies a range, can be used when the set of the characters within the
brackets is very big. For example, [a-z] specifies any lowercase letter of Latin
alphabet and [0-9] specifies any digit from 0 to 9. Some important operators used in

the regular expressions, patterns and their meanings are listed in Table 2.2.

Table 2.2: Some operators used in regular expressions

Operators in RE | Pattern Meaning
[ [abc] aorborc
[-] [A-Z] any one of the capital letters
A [ra-z] not a lowercase letter
* ab*c zero or more bs
a.c any character between a and ¢
? ab?c either zero or b in between a and ¢
+ ab+ one or more bs
| alb eitheraorb
@) appl(ylies) | apply or applies
{n} n occurrences
{n,m} from n to m occurrences
\n anew line
\t atab

Source: Jurafsky and Martin 2000
The operators illustrated in Table 2.2 are used for creating the complex regular

expressions.
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The simple regular expression, i.e, any alphanumeric alphabets and various operators,
can be combined together and a very complex regular expression can be constructed

according to the requirement.’

Now, it is clear that a regular expression requires a pattern of the text to be searched
and a corpus of texts to search through. And finally, a regular expression search
function will search through the corpus returning all the texts of that pattern provided.
Thus, a regular expression specifies a language according to its pattern, the
complexity of the language that is represented depends on the complexity of the

pattern used to specify the language.

However, the regular expression is more than just a convenient metalanguage for text
searching. Firstly, a regular expression is one way of describing a finite state
automaton. It means the regular expression can be compiled into a finite state
automaton. Secondly, it is a way of characterizing a particular kind of formal

language called a regular language (see 2.6).

2.3 Finite state technology

In order to understand how to build the linguistic application, we first need to be
acquainted with the basics of how a finite-state machine works. A finite-state machine
is a network consisting of states indicating one start state and one or more final states.
Transitions between states are possible only if the required input is recognized. A path
is a sequence of transition over arcs to a particular state. In computational
morphology, a path is a set of alphabets equivalent to a word in natural language. So,
it can be said that the technology that utilizes the finite-state network in the processing

of creating an application is said to be a finite state technology.

Therefore, the basic concept behind the finite state technology is a set of states with
different properties and a set of arcs that connect these states. The arcs have a
direction and an input symbol. That means there is a set of outgoing arcs with their

respective input symbols. The sets of these states and arcs together form a network.

As Chomsky (1957) stated, the finite state devices were limited in generative capacity

i.e., the power to accurately describe all natural language phenomena. Therefore,

! A detailed description, how a complex regular expression is created, is out of the scope of this study.
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finite state technology was considered to be inefficient by the linguists at the earlier
stages of its development. One reason was that it is a mathematical formal abstract
device, so it was believed that it doesn’t have the descriptive power for natural
language analysis. The second reason was that in its developing stages, it was not
really powerful to account for the linguistic phenomena. But later on, it proved to be
quite useful in modeling the parts of languages that could be considered as finite and
regular. As far as the natural language is concerned, it shows this quality of being

regular and finite at least in its parts if not in whole.

Various tasks such as POS disambiguation, tokenization, shallow parsing, etc. are
successfully accomplished using the finite state technology. Morphology is the core
component of the natural language and it can be considered more or less finite and
regular. Thus, the most significant application of the finite state technology has been
the computational morphology in which both analysis and generation of the
morphology of the natural language is performed. The computational morphological

analysis has been the basis for any further kind of natural language processing.

2.4 Regular language

As discussed in section 2.2, a regular expression denotes or specifies or describes a
regular language using a specified pattern. A formal language is a set of strings each
of which is composed of symbols from a finite symbol-set called an alphabet
(Jurafsky and Martin 2000:48). A regular language is a formal language that is
possibly an infinite set of finite sequences of symbols from a finite alphabet that
satisfies particular mathematical properties: "A class of languages that are definable
by regular expression is exactly the same as the class of languages that are
characterized by finite-state automaton is said to be a regular language" (Jurafsky and
Martin 2000:75). Table 2.3 illustrates the regular language from Nepali defined by a

regular expression.
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Table 2.3: Regular expressions and regular language

Regular Expression | Regular Language

ranxg.*/ Qg klants™, @Gl klants'ad, g k'ants"u,

7. h h st

k'a*ts"* Vge klants"an, @Eg k'aints"s, QUG k'aets"s,

Greerg k' airafiants"s, @IS k' anufiuts"s, QUG
klaets"an, @S klants"au, @Qvg k"aéts"u Eﬁ?ﬂ{

"3duits"ss, @R k" ants"es, .....

The language in right column of Table 2.3 is a regular language denoted by a regular

expression in left column. All the strings (words) matched by a regular expression

[@r.*g.*/ 'k 'a.*ts "* have the same pattern.

2.5. Finite state machine
2.5.1 Finite state automata (FSA)

Finite state automata are a mathematical abstract device. As discussed in (2.3), they
consist of states and arcs called transitions. Each FSA has exactly only one initial
state and one or more final states. In between initial and final states, there can be any
finite number of states called intermediate states. The transitions are the connections
between these states and thus responsible for moving from one state to another.
Conventionally, the states are represented as circles and the transitions between them
are represented as labeled arcs; and an arrow is used to indicate the initial state and
double circles are used to indicate the final states. The finite state automata are best

understood as recognizers because they accept a finite set of input strings. For

illustration, an automaton that accepts a string from the Nepali language #? ‘house’

and #{&® ‘houses’ is visualized in Figure 2.1.

OSOS CR OO0

Figure 2.1. A finite state automaton that accepts ¥ ‘house’ and ¥{E®
‘houses’
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The finite state automaton shown in Figure 2.1 recognizes the words by reading the

input string symbol-by-symbol and matching the symbols to the labels on the arcs.

This FSA accepts #?¢ ‘house’ and &e& ‘houses’ because the inputs lead to final

states. No other strings are accepted by this FSA.

Formally, the finite state automaton can be defined by the following five parameters:

Q: a finite set of N states o, g1, ... On

PN a finite input alphabet of symbols

Qo: the start state

F: the set of final states F = Q

d(q,i): the transition function or transition matrix between states. Given a state
qeQ. & is thus a relation from Q x X to Q (Jurafsky and Martin
2000:62).

For the language automaton in Figure 2.1, Q ={qo, 01, 42, 03 94 Os}, Z={%, ¢, &,
¢ <}, F={02 05 } and 5(q,i) is defined by the transition in Table 2.4.

Table 2.4: The transition table for ¥Tand FGEE

Input

State | g T S

al & w| v | ©
sl v v & 8|
sl v v & M| ®
sl v v w 8| =
el v & | v =
| o v v a| =

2.5.2 Finite state transducer (FST)

The finite state automaton discussed in (2.5.1) accomplishes the task of recognizing
strings in a regular language by providing a way to systematically explore all the
possible paths through a machine (Jurafsky and Martin 2000:97-108). However, this
exploration can only address the problem whether the string is present in its language

or not. The automaton of this capacity cannot be used to show the relation between
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two or more languages. However, this problem can be solved by the use of another
version of the FSA called ‘Finite State Transducer’. An FST is similar to an FSA,; it
consists of states and transitions with labeled arcs. However, in an FST the labels can
be in a pair of symbols, i.e., the relation between two languages, instead of simple
symbols. Whenever an arc has such a label, it is traversed and the input symbol
matches, then it is transduced to the output symbols (Makedonski 2005; Ziai, 2006).

Consider the example transducer in Figure 2.2, in the upper side is labeled as

HANOUN+SG and lower side is labeled as &< This FST transduces &F&NOUN+SG to

gZand vice versa. That means, the input T is matched and it outputs #&+NOUN+SG.

Figure 2.2: A finite state transducer that transduces between ¥

‘house’ and TT+NOUN+SG

Therefore, the important property of FSTs is that they are in principle bi-directional,
meaning that they can also be applied backwards. Thus, the bi-directionality feature of

the FST can be applied to the morphological analysis and generation.

2.5.3 Some important operations on FSTs
a. Union

The union of two or more networks is another set that contains all the elements of
constituent networks. There is no ordering of the arcs in the network and it is denoted
as [A|B], where A and B are the networks (Beesley and Kartumnen 2003). To
illustrate this operation, there are three FSTs for nouns, adjectives and adverbs which
are illustrated in upper part of the Figure 2.3. When operation union is performed on
these three FSTs, it results into a single FST, as illustrated in the lower part of Figure
2.3.
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NounStems Noun:0 AdjStems Adj:0 AdvbStems Adv:0
M M M M
" \,»—O " \/_Q » (3 ©
FST for nouns FST for adjectives FST for adverbs

Noun:0

NounStems /_>
- —~, AdvbStems -~ Adwv:0

_/ N
AdjStems N
_/

.

Figure 2.3: FST unioned from three FSTs for nouns, adjectives and adverbs

The Figure 2.3 shows the process of unioning two or more finite state transducers into

a single network which contain the elements of its constituent finite state transducers.

This union operation is very much useful and powerful to create the large and

complex FST from smaller FSTs of the morphological word classes. Therefore, it

allows working in the modular concept.

b. Concatenation

Concatenation is an operation which keeps the networks in sequence. One can also

concatenate two existing finite state networks with one another to build up new words

productively or dynamically (Beesley and Kartumnen 2003). This is usually denoted

as [A B] where A and B are the networks. This phenomenon is illustrated in Figure

24.
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q T ¥ 0 o) Ve
o — N O
AV VAV

FST for a verb o€ 'sit’ FST for purposive -1 -na and
infinitive = —nu inflections
+Purp:
El = o .0 0 Verb:O
> Y Ny Ny
N p— N p— N N

Figure 2.4: A finite state transducer concatenated from two FSTs above

In Figure 2.4, there are two FSTs in the upper part of the Figure 2.4, one for a Nepali
verb & bas 'sit’ and another for purposive -7-n4 'PURP' and infinitive -7 —nu 'INF

suffixes. And in the lower part of the Figure 2.4, there is an FST resulted from

concatenating two FSTs, which can analyze and generate purposive and infinitive

forms of the verb & bas 'sit’. This concatenation operation is useful in handling the

verb stems and inflectional and derivational suffixes.

c. Composition

Composition is an operation on two or more languages or relations. It is usually
denoted as [A .0. B]. In fact, this operation removes the common elements from the

networks used for composing (Beesley and Kartumnen 2003). For exemplification of

this operation, there is a rule FST at the left top in Figure 2.5 which changes =7 o into

=T a for plural feature. An arbitrary symbol +Mmp is used for creating the environment

so that the rule can be applied to specific group of nouns. Figure 2.5 illustrates the

process of composition.
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T 3 T g Noumtmp  +Masc:) +5g0
» ) /M /M /M M (M M (}

\/ \/ o/ o -/ v v

+mp:0

FST for oT+Mp -> T FST for plural form of &2T 'boy"
- 3 = oo +Noun:0 +Masc:0 +Sg:0
= = N M ) = =
1 % ), (U (U (L (L O

Figure 2.5: A finite state transducer from composing two FSTs above

At the right top of the Figure 2.5, there is an FST for @c7'boy' with +mp symbol.

When these FSTs are composed, it results into a single FST in lower part of the

Figure 2.5 which is capable of changing «7 o into «7 a for plural feature and also

removes the arbitray symbol +mp without any intermediate FSTSs.

In fact, composition operation forms a sequence of transducers. It builds a cascade of
FSTs into a single one by eliminating the common intermediate outputs, so, it allows
working for a modular structure. Because of this feature of composition, it has been
very much useful for composing rules with lexicon to obtain the correct surface

formes.

d. Intersection

The intersection of two networks contains the set containing all the members that are
common to both. It is usually denoted as [A & B]. This operation might not be used as
a major operation in this work. But it can be used to find the common words between
two sets of words.

e. Subtraction

The subtraction of two networks contains the set containing elements that are in A but
not in B. It is denoted as [A-B]. This operation is normally performed to find the

words in a network which are not in another network.
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f. Complementation or negation

The complement language of a network A is the set of all strings that are not in the
language A. It is usually denoted as ~A. This operation is very useful for filtering the

words from a network.

Among the operations discussed above, operations union, concatenation and
composition are used while implementing the analyzed morphological categories and

rules to create a single lexical transducer while others are used elsewhere.

2.6 FST in computational morphology

Johnson (1972) was the first to prove that the finite state technology was appropriate
and applicable to certain areas of computational linguistics. The most important thing
that he discovered was that the language and relations used in traditional rewrite rules
of generative phonology were essentially as powerful as the mathematical devices
used in the finite state calculus. Kaplan and Kay (1994) showed with a detailed
mathematical proof that every rewrite rule corresponds to a regular relation and thus
can be modeled by means of an FST. The two-level morphology (Lexical Level and
Surface Level) developed by Koskeniemmi (1983) also used the similar concept of an
FST.

One of the fundamental results of formal theory (Kleene 1956) is the demonstration
that finite-state languages are precisely the set of languages that can be described by a
regular expression. Figure 2.6 demonstrates relation among FST, regular language

and regular expression.

Language/Relation

Denotes Encodes

; Compiles into .
Regular Expression | Finite-State network

A

Figure 2.6: The interrelation among language, regular expression and finite state
network
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Figure 2.6 indicates, a regular expression denotes a set of strings (i.e., a language) or a
set of ordered pairs (i.e., a relation). It can be compiled into a finite-state network that
compactly encodes the corresponding language or relation that may well be infinite
(Beesley and Kartumnen 2003:44).

The language of a regular expression includes the common set of operators of
Boolean logic and operators such as concatenation that are specific to strings. Each of
the regular expression operators for finite-state languages there is a corresponding
operation that applies to finite-state network and produces a network for the resulting

language.

A finite-state network for a complex language can be built by first constructing a
regular expression that describes the language in terms of set operations and then
compiling that regular expression into a network. This is, in general, easier than
constructing a complex network directly and in fact it is the only practical way for all

but the most trivial infinite languages and relation.

2.7 Xerox finite state tool syntax (XFST)

XFST used here for the computational analysis of Nepali morphology, developed at
the Xerox Research Center Europe is based on Beesley and Karttumen (2003). It
implements the standard finite state operations such as composition, concatenation,
complement and union as well as several innovative operations like replacement rules
and local sequentialization. XFST includes: lexc — a compiler for lexicons in the lexc
language, which is specifically designed for handling morphotactics (the syntax of the
morphemes) in natural languages (see 2.7.1), and xfst — the core tool providing an
interface to the finite state calculus for building, accessing, manipulating finite state
networks and a compiler for regular expressions and replacement rules which will be
essential for this work (see 2.7.1). There are other run time tools within it but they are

not relevant for this discussion.

XFST defines transducers as relations between two languages. What would be
referred to as an upper language could be thought of as the input and the lower
language then would be the output when an input is applied to a transducer
downwards. If we apply input to the transducer upwards then the roles switch — the

input is applied on the lower side and the output comes from the upper side. Although

31



it seems a bit confusing the terms upper and lower remain constant (Beesley and
Kartumnen 2003:85-202). In the definition of a lexical transducer, the upper side
language describes the lexical (underlying) forms of the language to be analyzed and

the lower side language contains the actual surface forms in the written forms.

XFST has many operators used while analyzing the natural languages, but some

important and essential ones are discussed as follows:

@“:” The crossproduct operator relates every symbol in the language in its

left side to every symbol on its right side. For example [¥&NOUN+PL: &Y #], the
square brackets indicate grouping. The language #&NOUN+PL is in the upper side of

the transducer and &g &is in the lower side of the tranducer.

(if) * -> 7 The left-to-right replacement operator is an extended regular expression
operator that provides for convenient formulation of rewrite rules in XFST. For
example, a rule that replaces every x by a y might be written as x ->y. Every symbol
that is not an x will be left unchanged. In generative phonology, rewrite rules have a
context part which will cause the rule to apply only if the context is satisfied. XFST
provides for that also. For example, if all xs are to be replaced by ys but only in the
environment where xs are followed by z. One could formulate the rule like x ->y || _

z. The double bars indicate the begining of the context.

(iif) “ $ ” The “contains’ operator denotes the language of all the strings containing in
a variable. For example, $a means the language of all strings containing a. This

operator can be used to operate on a specific set of strings in the network.

(iv) *“ | ” The union operator creates the union of two languages or relations. For
example, A and B are two languages and A|B means the language formed from the
union of A and B (see 2.5.3).

(v) “.0. ” The composition operator is very powerful for the combination of two or
more transducers into one. Thus, a very complex network is possible by use of this
operator. The main use of this operator is to compose the rules FSTs with lexical FST
(see 2.5.3).
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(vi) “ # ” This symbol is used for two purposes. One in lexc files to indicate the final
state (see 2.7.1) and another in the replacement rules to indicate the word boundary

where it is surrounded by dots (see 2.7.2).

2.7.1 LEXC grammar

A lexc grammar consists of at least one lexicon (called Root). A lexicon contains a list
of entries where each entry has a continuation class. It corresponds to a state. Each
entry corresponds to a labeled arc that can be traversed only if the entry is
successfully matched against the input string. The entry can be a regular expression. If
an entry is matched, the arc is traversed and the continuation class, which is another
state, is reached. The procedure is repeated until a final state is reached, denoted by
the special continuation class # (Beesley and Kartumnen 2003:203-278). The
structure and its components of the lexc grammar are presented in Figure 2.7 and
discussed.

a. Multichar_Symbols

First of all, there is a set of multicharacter symbols definition such as +NOUN +MASC
+HUM +SG +PL +DIM +ERG +DAT +LOC +ABL +NOM +GEN +POP +OBL +FEM where
sequences of symbols in the set are treated as atomic symbols. These symbols are
primarily used as tags to indicate various grammatical categories and features. They
are attached on the upper side that is visible only if morphological analysis is
performed and on the lower side, each multicharacter symbol corresponds to
respective suffix or epsilon. But, sometimes, additional tags are also used to create an
environment for the replace rules and they are removed at the end. Figure 2.7 shows

the structure of lexc grammar.
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Multichar_Symbols

Optional

Declarations

LEXICON ROOT

LEXICON X

LEXICON X > Body

Figure 2.7: The structure of lexc grammar (Beesley and
Kartumnen 2003:205)

In Figure 2.7, the lexc grammar begins with optional components Multicharacter

symbols and declarations, and body consisting of list lexicons

b. Definitions

After the Multichar_Symbols section, an optional definition section can also appear in
the lexc file. It consists of the keyword Definitions followed by one or variable

assignment.

c. Lexicon

As discussed in (2.7.1), the lexicon root corresponds to start state of the network to be
compiled. There can be any number of other lexicons, but they must follow the
lexicon root. Each entry consists of two parts: a form and a continuation class. The

form can have formatives (i.e., a stem) or a regular expression and the continuation
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class refers to the next sub-lexicon to be followed. The end of the word or final state

is indicated by reserved symbol #.

The lexicon is designed according to the format shown in Figure 2.7 above. A sample

lexicon of nouns in Nepali is given below which account for both o-ending nouns and

non-o-ending nouns  including  number,  gender, honorificity ~ and

augmentative/diminutive features. For the illustration, only one stem of a particular

noun type and markers for stated features are included for this purpose.?

Multichar_Symbols +NOUN +MASC +FEM +OBL +PL +SG +DIM +VOC +HON
+MP +FE +PLACE +PROPER "b®

LEXICON ROOT
Nouns;
LEXICON Nouns
Il Type 1a Nouns:

Fal inflection_1a; I keto 'boy'
IType 1b Nouns:
Tar inflection_1b; I muso 'mouse’

Type 1c Nouns:

A inflection_1c; I dalo 'basket'
Type 1d Nouns:

TRIAT  inflection_1d; I pPoto 'photo’
Type 21a Nouns:

‘®THT  inflection_21a; I kata 'uncle'

I Type 21b Nouns:

2 Classification of nouns is based on their characteristic features. However, the names of the noun class
and the sub-lexicon used in the lexc file are purely arbitrary as they are removed during the
compilation processes.

® Multichar_Symbols +MP, +FE and b are used in lower language to create environment and they are

also removed later.
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Bl inflection_21b; I nati 'grandson’
HType 21c Nouns:

ore inflection_21c; I bag” tiger'
IType 21d Nouns:

foree inflection_21d,; ! bist 'a surname'
Type 22a Nouns:

alg inflection_22a; I dai 'elder brother'
Type 22b Nouns:

fafe inflection_22b; ! didi ‘elder sister’
Type 22¢ Nouns:

TH  inflection_22c; I ram 'Ram'’
HType 22d Nouns:

Hrar inflection_22d; | sita 'Sita’

Type 22e Nouns:

WA  inflection_22¢; I ket 'farm land'
HType 22f Nouns:
9@ inflection_22f; | pok”ara 'Pokhara’

LEXICON inflection_la

+NOUN+MASC+SG:0 #:
+NOUN+MASC+PL:+MP  #;
+NOUN+MASC+OBL:+MP #;
+NOUN+MASC+HON:+MP#;
+NOUN+MASC+VOC:+MP #;
+NOUN+FEM:+FE #;
LEXICON inflection_1b

+NOUN+MASC+SG:0 #;
+NOUN+MASC+PL:+MP  #;
+NOUN+MASC+OBL:+MP #;
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+NOUN+FEM:+FE #
LEXICON inflection_1c
+NOUN+SG:0
+NOUN+PL:+MP
+NOUN+OBL:+MP
+NOUN+DIM:+FE
LEXICON inflection_1d
+NOUN+SG:0 #;
+NOUN+PL:+MP  #
+NOUN+OBL:+MP #;
LEXICON inflection_2la
+NOUN+MASC:0  #;

+NOUN+FEM:T  #:

LEXICON inflection_21b
+NOUN+MASC:0 #

+NOUN+FEM:AT  #:

LEXICON inflection_21c
+NOUN+MASC:0 #;

+NOUN+FEM:Abf #,

LEXICON inflection_21d
+NOUN+MASC:0 #;

+NOUN+FEM:&T  #:

+NOUN+FEM:f T #;

LEXICON inflection_22a
+NOUN+MASC:0 #;

LEXICON inflection_22b
+NOUN+FEM:0 #;

LEXICON inflection_22c
+NOUN+PROPER+MASC:0#;
LEXICON inflection_22d
+NOUN+PROPER+FEM:0 #;
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LEXICON inflection_22e
+NOUN:0  #;

LEXICON inflection_22f
+NOUN+PLACE:0 #;
END

2.7.2 XFST interface

The xfst part of this system is mainly concerned with the realization, i.e., surface
forms, and phonological alternation rules. This component takes the output of lexc
transducer (lexc grammar) as input, which has stems with grammatical features
labeled with tags and it is passed through additional rules to obtain the acceptable
surface forms. The xfst component helps to compile the lexc grammar into an FST as
well as other rule FSTs using lexc files and rule files respectively. At the same time,
other various operations are also performed through the xfst. As demonstrated in
Figure 2.8, first the different separate lexicons and rules are compiled, and then they

are composed into a single FST.

The lexical level (i.e. upper language) consists of citation form of a word and a
sequence of tags indicating various features. The surface level (i.e. lower language)
consists of actual spelling of the word. But, the process is not so straightforward.
During the process of forming the word by placing the formative through the sub-
lexicon in the lexc file and the spelling that is concatenated may differ. Therefore,
some replace rules are applied to the lower language so that the final output would be
grammatical. The orthographic rules for each FST are formulated and applied using
xfst script. Sometimes, to change the sequence of tags, similar rules are applied to
upper language also. The entire architecture for creating a finite state transducer that

can be used as a morphological analyzer for Nepali is illustrated in Figure 2.8.
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; Compiles )
Lexicon component Lexicon FST

A 4

Composition| Lexicon FST

Compiles 7y
Rule component Rule FST

Figure 2.8: xfst interface can compile lexicon and rule and compose them into single
FST (Karttunen 2000)

In figure 2.8, the lexicon is compiled to lexicon FST and rules are compiled to rule
FST. These two FSTs have been composed to a single FST with the help of xfst

interface.

All these functions and operations are systematically carried out through a single
script file which defines various kinds of variables for rules and compiles them into an
FST. This also compiles the lexicon into an FST and ultimately composes both of
them into single FST. A sample of entire process with nouns in Nepali is illustrated

below.

I xfst script file

clear
define cons [ME[S A SIS [S & [PT[T| A< AR [ AHRAAHTTE;
define liquids I<T;

define change [[T %+MP -> T || _ #]
.0.
[oT %+FE -> & || _ #]
.0.
[T =>[]]|_?* %" fo T % #]
.0.
[oT =>[]1]|_ & 7 &1 #]
.0.

[T ->[]]_ 27X #]
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0.
[T -> 11| _ <7 4]

0.

[ -> « || liquids _ 7 <7 .#]

0.

[ -> 3 || _7F <7 4]

0.

[[..]-> = |lcons _ 7 <1 .#]

0.

[T ol ->[])|_7 & 4]

0.

[T =>[])_ T2 7T & #]

0.

[2-> g ||_?7* % fo T & 4]
0

[ =>[]1l_ %" 2 7 & #]

.0.

[%"b->[]]

.0.

o > [0 & _7 <t 4]
I

read lexc <nouns.txt
define nouns;
read regex nouns .o. change;

save stack lexicon.fst

The finite state technology to process the natural languages has been employed in

many languages such as Megerdoomian (2003) for Persian inflectional morphology,
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Hussain (2004) for Urdu, Makedonski (2005) for Turkish nouns, Ziai (2006) for
Persian simple verbs Islam (2007) for Bangla verbs and nouns, Dasgupta et al. (2007)
for compound words in Bangla, Khan and Fatima (2007) for Pashto, Bharati and
Kulkarni (2007) for Sanskrit, Bogel et al. (2007 for Urdu and Hindi and many more.
Therefore, the finite state approach taken in this study is suitable for morphological

analysis of morphology in Nepali.

2.8 Summary

In this chapter, we presented the finite state technology that is successfully applied to
computational morphology. The regular expression that can be compiled into finite
state network which signifies regular language and the same language can be encoded
by the finite state network. The complex finite state network can be built from the
smaller networks using various mathematical operations such as union, concatenation,
composition, complementation, subtraction and intersection. To achieve the goals
taken in this research, how the implementation of the analyzed word level categories
is performed in Xerox Finite State Tool (Beesley and Karttumnen 2003) is also

demonstrated.
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CHAPTER 3

NOMINAL MORPHOLOGY

3.0 Outline

This chapter analyzes the nominals in Nepali. It consists of seven sections. Section 3.1
deals with nouns in Nepali and various characteristic features, namely, significant
stem finals, number, gender, form, augmentative/diminutive, cases and case markers.
In section 3.2, we present the classification of the nouns in Nepali based on features
discussed. Each group of nouns are presented with their morphological tags and
corresponding finite state transducer. The phonological rules involved are also
presented simultaneously. In section 3.3, we present the general characteristic features
of the pronouns in Nepali such as person, number, form and honorificity. The
pronouns are grouped into various groups and they are presented with their
morphological tags and corresponding finite state transducers. Section 3.4 discusses
the characteristics of the adjectives in Nepali, namely, number, gender, form,
honorificity and degree. The adjectives are grouped into various groups and they are
presented with their morphological tags and corresponding finite state transducers.
Section 3.5 deals with the classification of numerals in Nepali and presents them with
morphological tags and corresponding finite state transducer. Section 3.6 briefly
discusses the classifiers in Nepali and also presents them with morphological tags and
corresponding finite state transducers. And finally, section 3.7 summarizes the finding

of the chapter.

3.1 Nouns in Nepali

Nouns in Nepali, like any other languages, are the names of persons, places, things
and abstract entities from notional point of view. The nouns in the sentence function
as subject, object and complement (see Pokharel 2053VS, Dahal 1974, Wallace
1985). The nouns in Nepali show various kinds of morphological features which are

analyzed in the subsequent sections. The primary approach to classify the nouns is
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formal one. However, sometimes the semantics of the certain groups is also

considered. !

3.1.1 Characteristics of nouns in Nepali

a. Significant stem finals

The nouns in Nepali end with various sounds. But from the significance point of view
they are in a binary division: o-final nouns and non-o-final nouns. The o-final noun

stems show different changes to indicate various kinds of morphological features as
discussed in the subsections entitled number, gender, form, augmentative/diminutive,
honorificity and vocative case. These features are significant grammatically as they

are visible in subject-NP verb agreement; and in head noun and adjective agreement.

Some non-o-final nouns take gender inflection and the rest do not change their form
for anything. Table 3.1 shows some o-final and non-o-final noun stems.

Table 3.1: The o-ending and non-o-ending nouns

o-final nouns Non-o-final nouns
Stems Gloss Stems Gloss
FeT keto boy IR upahar | Oift
=9l batstso child It upija flea
T bokso | Witch (male) ARG ok ati medicine
ST bPedo sheep FAT kat'a story
Rlip) gagro vase @ kol cover
Tl tsult"o | Plait AT gamala flower pot
3T pitho flour T tsauki police post

In Table 3.1, some o-final nouns have bheen listed in the left side and some non-o-final

nouns in the right side.

b. Number

The nouns in Nepali show two dimensions of number: singular and plural. Unmarked

or citation form is the singular whereas the feature plural is indicated either by the

change in the citation form (from o-ending to a-ending) or by a plural/collective

! Inflectional morphology of Nepali divided into two parts: nominal morphology and verbal

morphology. Chapter 3 deals with nominals and chapter 4 deals with verbs.
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marker -&& -fiaru: which is in fact a postposition and is dealt with in 5.3.1. The o
ending nouns as & ts”oro 'son' in (1a) changes into a-ending as &IR7 ts”ora 'son' in
(1b) to mark the plurality. Non-o-ending nouns as &7 g”ar 'house' in (1d) takes a
postposition -&&-Aaru: to indicate the plurality as &&® gar-fiaru: 'houses' in (1e).
The plural marker -&& -fiaru: can also optionally occur with o-ending nouns as 77

tsora 'son' in (1c). But the o-ending nouns change to the a-ending also for oblique

form and honorific form (see subsections d and e).

(1)a. YT HTH T |

ts"oro kam gar-ts"a
son.sG work do-NPST.3sG
"The son works.'

b. YT ¥H<T g |
tshora iskul  dza-n-ts"an

son.PL school  go-¢-NPST.3PL
"The sons go to school.'

C. GNEE T g |
tsPora-Aaru: iskul  dza-n-ts"an

son.oBL-PL school go-¢-NPST.3PL
"The sons go to school.'

d. 5T | g

ghar ramro ts"A

house.sG  g00d.SG.MASC be.NPST.3SG
‘The house is good.'

d. BRE® TN T
g'ar-fiarw: ramra  ts"an

house-pL  good.PL be.NPST.3PL
‘The houses are good.'

The pattern of number system in Nepali nouns with some examples is illustrated in
Table 3.2.
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Table 3.2: Number: singular and plural

son bridegroom child house
Singular | gry %@;ﬁ =T T

ts"oro befiulo batstso ghar
Plural B %@T'IT =T ---

ts"ora befiula batstsa
Plural | gRTe® TRARE FEARE WEE

ts"ora-faru: befiula-Aaru: batstsa-fiaru: | g"arfiaru:

In Table 3.2, nouns in Nepali that inflect for number either by changing stem final &7

o Into AT a or by a postposition -&& -Aaru: are demonstrated.

In Nepali, it is not always necessary for a plural marker to be present in the non-o-

ending nouns to indicate the plurality feature. Some other indicators such as numeral

modifiers and the plural agreement inflections in the verb are sufficient to indicate the

plural meaning. In such cases, the plural/collective marker -8®-fiaru: seems to be

optional as in example (2). These sorts of syntactic means of indicating
plural/collective features have in fact not been considered in this study since they are

not morphological phenomena.

(2) ¥ W W(ET) T
mera derai

1SG.OBL.GEN.PL many
'l have many houses.'

ts"An
be.NPST.3PL

g"ar(-fiarur)
house(-PL)

c. Gender

The nouns in Nepali inflect for two genders: masculine and feminine. The form and
semantics of the gender system is restricted to the animate nouns only. The genders
in human nouns have grammatical implications and in non-human nouns it is
restricted to morphological form only. From the structural point of view, there are

lexical and morphological genders in Nepali.?

2 Pokharel (2010a) labels the gender system as Non-Feminine (Masculine) and Feminine.
% In this study, lexical refers to without any gender marker and morphological means with some sorts of

markers.
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i. Lexical gender
Some nouns in Nepali do not have any kind of gender marker: their gender can be
deduced from their semantics. These nouns inherently carry the gender features. As in

(3a) the noun 7% b"ai 'younger brother' does not have any kind of marker in it but it

has a masculine feature and in (3b) the noun /& bafini: 'younger sister' also does
not have any marker in it but it is a feminine. Some of the nouns indicating lexical
gender are illustrated in Table 3.3. The human nouns have a grammatical implication

as the verb agrees with subject NP in terms of number and gender as ¥z b%ai

'younger brother' in (3a) and & bafiini: 'younger sister' in (3b) whereas the non-

human feminine nouns do not show this kind of gender agreement with the verb, even

if they are naturally male like 77& goru 'ox' in (3c) and female as 77g gai: ‘cow' in

(3d).

(3)a. W3 SWRIR wie 7 |
bhai badzar-tira  dzadai tshA

younger brother market-ALL  gO-IMPERF be.NPST.3SG.MASC
"The younger brother is going towards the market.'

b. afg= =TT = |

bafiini: g'ar-ma  bas-ts"e
younger sister.FEM  house-LOC Sit-NPST.3SG.FEM
"The younger sister stays at home.'

c. e =g @ g |
goru  g"as k"a-n-ts"a

OX.MASC grass eat-¢-NPST.3SG.MASC
"The ox eats grass.'

d. g = @ |
gai: g"as k"a-n-ts"a

COW.FEM grass eat-@-NPST.35G.MASC
"The cow eats grass.'

Table 3.3 lists some examples of lexical gender in Nepali.
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Table 3.3: Lexical gender

Husband brother 0X male
Masculine | vy e e areT

logne b ai goru b ale
Feminine | waret FteAr e areft

swasni: bafiini: gai: pot"i

Thus, the nouns in first two columns of Table 3.3 are significant from an analytic

point of view whereas the nouns in last two columns are not.

ii. Morphological gender

Nouns in Nepali in which the gender is indicated either by certain change or by some

sorts of marker are said to have morphological gender. The citation form is always

masculine gender as 35’?? befiulo "bridegroom’ in (4a) and as 77 nati ‘grandson’ in
(4e). The o-ending nouns change into /-ending as ;)—5(—4} befiuli:"bride" in (4b). A small
set of nouns such as #7#7 kaka 'paternal uncle' in (4c) takes -<7-; and changes to
feminine as #/#7 kaki: ‘aunt' in (4d). Another set of nouns such as 7 nati
‘grandson’ in (4e) changes to its feminine form as 7777+ natini: in (4f) by taking suffix
-H-niz. Yet, there is another small set of nouns that take the suffixes - 77 -eni: or -3+~
ini For example §&aT subba 'Subba' --> Feal,/GleaH subb-eniz/subb-ini; 'Female
Subba' The majority of non-o-ending human nouns which have their corresponding

feminine forms are kinship terms, family names (surnames), caste, social status and

professions.

befiulo sundAr tsPA

bridegroom handsome be.NPST.3SG.MASC
"The bridegroom is handsome.'

b. gt FTT 7 |

befuli: kurup ts"e

bridegroom.FEM ugly  be.NPST.3SG.FEM
"The bride is ugly.'
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C. HIHTA UL I |

kaka-le

g'ar  ban-a-e
uncle-ERG house

make-CAUS-PST.3SG.HON

"The uncle made a house.'

d. 1! THH HH T] 579 |

kaki

iskul-ma
uncle.FEM school-Loc work do-INF

kam gar-nu  hun-ts"a
be-NPST.35G.MASC

"The aunt works in the school.’

e. Il WId @ |
b"at k"a-nts"a
grandson.MASC rice

nati

eat-NPST.3SG.MASC

"The grandson eats rice.'

f, M T S |

nati-ni:

iskul  dza-nts"e
grandson-Fem school

g0-NPST.3SG.FEM

‘The grand daughter goes to school.’

Table 3.4 illustrates the morphological gender system in Nepali.

Table 3.4: Morphological gender

Masculine Gloss Feminine Gloss

I ts"oro son i tsPori: daughter

%@;ﬁ befiulo bridegroom a—gr;vﬁ befiuli: bride

HIHT kaka uncle HIET kaki: aunt

E:FF"_{ kumar Iad w kumari IaSS

A nati grandson AT natini: grand daughter

9 bag" Tiger FTEAT bag"ini: tigress

=97 subba Subba (male) | gset/afea=t Subba (female)
subb-eni:/subb-ini:

In Table 3.4, o-ending and non-o-ending nouns in Nepali that inflect for feminine

gender by various ways are demonstrated.

d. Form

The nouns in Nepali show two forms morphologically: direct and oblique. In

traditional grammars, the nouns which appear as the citation forms are direct and
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those appear with postpositions are oblique. The o-ending nouns as /e biralo 'cat’
in (5a) change to a-ending as /&7 birala in (5b) to take the oblique form. This

happens only in o-ending nouns when they are followed by postpositions. The non-o-
ending nouns do not show such changes whether they are followed by postpositions

or not such as && ruzk"'tree’ in (5¢)*.

(5) a. T 3 9rg |
biralo dud" k"a-n-ts"a
cat.sG milk eat-¢-NPST.3SG.MASC
‘The cat drinks milk.’

b. FeRTTer HAT A |

birala-le musa mar-ts"A

cat.oBL-ERG mouse.PL  Kill-NPST.35G.MASC
"The cat kills the rats.'

c. ®EHT U3CT I THH F |

rwk"-ma euta  tsaro bas-eko ts"a
tree-LOC one.CLF bird sit-PERF be.NPST.3S5G.MASC
‘A bird is sitting in the tree.’

Table 3.5 shows the alternation between direct and oblique forms of some nouns in

Nepali.
Table 3.5: Direct and oblique forms
Horse cat mouse tree
Direct CIE farretr Tar g
g"odo biralo muso ru:k®
Oblique | =rer IERI T g
g"oda birala musa ruk®

In Table 3.5, Nepali nouns that show the direct and oblique forms in different

conditions and those which do not alter are listed.

* For the present purpose, non-o-ending nouns when followed by postpositions are not considered as

oblique forms.
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e. Honorificity

Nouns in Nepali show two levels of honorificty morphologically: non-honorific and
honorific. The honorificity distinction can be found only in o-ending human nouns.
Those nouns with o-ending as @g’?ﬁ befiulo 'bridegroom’ in (6a) change into a-ending
as %’F/T befiula 'bridegroom’ in (6b) indicating non-honorificity and honorificity
respectively. But non-o-ending nouns do not show this distinction, therefore, they are

not listed here.

(6) a. Sgel BRI T |
befiulo hatti-ma t"i-jo

bridegroom.NHON elephant-Loc be-PST.3SG.NHON
"The bridegroom was on the elephant.’

b. SrgeT i o |
befiula hattima thi-e

bridegroom.HON elephant-Loc be-PST.3SG.HON
"The bridgegroom was on the elephant.’

Some examples of honorificity and non-honorificity in Nepali o-ending human nouns

are illustrated in Table 3.6.

Table 3.6: Honoficity: non-honorific and honorific

Boy son bridegroom child
Non-honorific | Zar Gk %@@r =

keto ts"oro befiulo bAtstso
Honorific E el Gk %@m Ecll

keta ts"ora befiula batstsa

The examples presented in Table 3.6 show the alternation between honorificity and

non-honorificity in o-ending human nouns.

f. Augmentative and dimunitive

From an evaluative point of view, nouns in Nepali show two distinctions:
augmentative and diminutive. This distinction is found only in a small set of o-ending

inanimate nouns which indicates the size of the object whether it is bigger or smaller.
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The o-ending as 77 dalo 'basket' in (7a) changes into z-ending as &7<T daliz in (7b)

indicating augmentative and diminutive forms, respectively. This distinction of bigger

and smaller in size is limited to morphology only because there is no augmentative or

diminutive agreement in the verbs. The non-o-ending inanimate nouns do not show

this distinction, therefore, they are not considered here.

(7) a TH Sl I3 Srag |

ram dalo banau-na  dzan-dats"a

Ram basket.AUG make-INF  Know-NPST.35G.MASC
'Ram knows to make the basket.'

b. T et AT TG |

jo  tsidz dali:-ma rak”
this thing basket.DIM-LOC keep.iMP
'Keep this thing in the small basket.’

Table 3.7 illustrates some examples of augmentative and diminutive form of Nepali o-

ending nouns.

Table 3.7: Augmentative and dimunitive

Basket small hill bag bowl
Augmentative | greqr qEHT el ErReal
dalo thumko dz"olo batuko
Diminutive | greft TFHT El] el
dali: thumki: dz"oli: batuki:

In Table 3.7, Nepali o-ending inanimate nouns change to i-ending for augmentative

and diminutives forms, respectively.

g. Cases and case markers

In Nepali, the cases are marked by postpositions. Even though the case markers are
affixed to stems of nouns or pronouns, they are treated as a separate group of
linguistic units. Thus, they are tokenized into separate tokens (Hardie et al. 2005,

2009). However, a short traditional description of cases and case markers has been
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given here with examples. We have dealt with case markers as postpositions in (see

5.3) for computational purpose.

I. Ergative
The ergative case in Nepali is marked by a postposition -&%-/e as T ram-Ie in (8).

Mostly the ergative case marker occurs with agent subject in perfective transitive

constructions.

(8). THT AT @A |

ram-le b"at k"a-jo
Ram-ERG rice eat-PST.3SG.MASC
'Ram ate rice.'

I1. Dative

The dative case in Nepali is marked by a postposition -77g=/ai; as #Ag mai-lai; in

(9). The dative marker appears normally with indirect/direct object noun phrase.

Normally the accusative case is not marked, but in some condition it is marked with

same dative marker - &77g=/az:

Q) Her THTE T |
mai-le ram-lai:  pit-€
1SG.0BL-ERG Ram-DAT beat-PST.1SG
'l beat Ram."

I11. Instrumental

The instrumental case in Nepali is marked by a postposition - @-/e as FFFIe tsamtsa-

le in (10). The ergative and instrumental case markers are same in their forms but

ergative case marker appears with agent as in (8), whereas instrumental case marker
appears with instruments or objects with which the action is performed.

(10) ITT TS GHT @TAT |

us-le tsamtsa-le k"ana  k"a-jo

3SG.OBL-ERG Spoon-INST meal  eat-PST.3SG.MASC
'He ate the food with spoon.’
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1V. Ablative

The ablative case in Nepali is marked by a postposition -2 =bata as Tl

badzar-bat in (11). There is an alternative postposition to the former one, i.e., -&7@ -
dek"i. which has almost the same meaning.

(11) F T9REE/ERT AT |
u:  badzar-bat/dek™i  a-jo
3sG  market-ABL Come-PST.3SG.MASC
'He came from the market.'

V. Locative

The locative case in Nepali is marked by a postposition -#-ma as &THT gar-ma in

(12a). There is another maker as -#&/~kaha in (12b) which normally occurs with

pronouns and occasionally occurs with other nominals indicating the location but it is
not frequent.
(12)a. W AT &G |

ma  g'ar-ma  bas-ts"u

1sGc house-LOC Sit-NPST.1SG
'l stay at home.'

b. B Wt A

hari mokoha  a-jo
Hari 1SG-LOC  come-PST.3SG.MASC
'Hari came to me.'

V1. Allative

The allative case in Nepali is marked by a postposition -/77 -tira as FIRIAT badzar-
tira in (13).

(13) ot aeRiaR sy

timi badzar-tira  dza-u:

2SG.HON  market-ALL  gO-IMP.2SG.HON
"You go towards the market.'

® Most of the traditional Nepali grammars do not assume -7 -tira as a case marker.
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VII. Commitative/Associative

The commitative/associative case in Nepali is marked by a postposition -&T-s.ig4 and
as -RAd-sita FHWRT ma-sigassitain (14).

(14) Tt v/ ==
timi MA-SAZA/SitA  basa!

2SG.HON 1SG-COM stay-IMP.2SG.HON
"You stay with me.'

VIII. Genitive

The genitive case in Nepali is marked by a postposition -#/~ko as TH#I ram-ko in

(15). This postposition has three alternate forms -#i-ko, -Fka and -Fi-ki; for

singular masculine, plural and feminine respectively that occurs in most cases. But,

the forms =T=ro, - Tra and - -ri: occur with first person pronouns & ma and &7

fiami and second person pronouns @ ti and /7# timi: ; and forms -7 -no, - 7-na and

-t ni. occur with the reflexive pronoun 3TE ap’u 'self.

(15) TR FHAT TAT T |
ram-ko kalam ramro tsPA

Ram-GEN.MASC.SG pen g00d.MASC.SG be.NPST.35G.MASC
'‘Ram’s pen is good.'

IX. Vocative
The vocative case in Nepali is marked by changing &7 ointo 37 ain o-ending human

nouns as #e7 keta in (16). Non-o-ending nouns do not inflect for this case.

(16) T HeT! a1 HH T
e keta! jo  kam gar!

yeh boy.voc! this work do.iIMP.NHON
'Hey boy! Do this work.’

X. Nominative

The nominative case in Nepali is unmarked as T7# ram-o in (17). The subject of an

intransitive verb and subject of a transitive verb in a non-perfective construction are in

nominative case.
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(17) T & ey |

ram-o sad"AT  lek"-ts"a

Ram-Nom always write-NPST.3SG.MASC

'Ram always writes."'
3.2 Classification of nouns in Nepali
On the basis of the characteristic features discussed in (3.3), nouns in Nepali have
been grouped into fourteen classes and the finite state machines or networks have
been constructed. The features like stem final segment, number, gender, form,
honorificity, augumentative/diminutive and vocative case are considered while
grouping the nouns. The features discussed in (3.1) are not consistently present in all
the nouns. The basic criteria for grouping the nouns include presence or absence of
these features and the semantics of the nouns in some cases (Prasain 2010). The
sequence of tags is arbitrary. The tags for default features are not included and the

names of the noun classes are arbitrary.

3.2.1 O-ending nouns
a. NounType 1a

In this class, the o-ending human nouns which inflect for number, gender, form,
honorificity and vocative case are grouped. Some examples with their corresponding

morphological tags are given in Table 3.8

Table 3.8: NounType la

Morphological boy son bridegroom child
Tags
NOUN+MASC+SG | Fay Gk %@?ﬁ =T
keto ts"oro befiulo batstso
NOU N+MASCH+PL | FaT ZT élgT«IT =T
keta ts"ora befiula batstsa
NOUN+MASC+OBL | gray ZT %@;ﬂ =T
keta ts"ora befiula batstsa
NOUN+MASC+HON | gat ZT a—ggn =T
keta ts"ora befiula batstsa
NOUN+MASC+VOC | &at Gk %@—vn =T
keta ts"ora befula batstsa
NOUN+FEM A G %@?ﬁ =4
keti: ts"ori: befiuli: batstsi:




The finite state transducer illustrated in Figure 3.1 is capable of analyzing and
generating the word-forms illustrated in Table 3.8.

Figure 3.1: A finite state transducer for NounsType la

The phonological rules involved in this group of nouns are given in PR 3.1.
Phonological rules
PR 3.1

i. Stem final vowel 7o of the o-ending human nouns of the lower language (i.e.,

surface level) is changed to vowel 7 a for plural form, oblique, honorificity and
vocative case.
Regular expression: of -> oT|| _ #.

ii. Stem final vowel =7 o of the o-ending human nouns of the lower language (i.e,
surface level) is changed to vowel <7 i; for feminine gender.

Regular expression: o -> <Y || _ #.

b. NounType 1b

In this class, the o-ending animate nouns which inflect for number, gender and form

are grouped. Some examples are listed in Table 3.9 with their corresponding
morphological tags.
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Table 3.9: NounType 1b

Morphological horse goat cat rat

Tags

NOUN+MASC+SG LIS TEr fere Tar
g"odo bak"ro biralo muso

NOUN+MASC+PL el EItEl IEEUSl 4T
g"oda bak"ra birala musa

NOUN+MASC+0BL T T ferretr O
g"oda bak"ra birala musa

NOUN+FEM CIE]l Eire]) B A
g"odi: bak"ri: birali: musi:

The finite state transducer illustrated in Figure 3.2 is capable of

generating the word-forms illustrated in Table 3.9.

analyzing and

L

+MOUN:0

+nLasc:D

Figure 3.2: A finite state transducer for NounType 1b

The phonological rules that are applied to the finite state transducer illustrated in

Figure 3.2 are given in PR 3.2.

Phonological rules

PR 3.2

i. Stem final vowel =7 o of the o-ending animate nouns of the lower language (i.e,

surface level) is changed to vowel 7a for plural form and oblique form.

Regular expression: <7 -> «T|| _ #.
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ii. Stem final vowel =7 o of the o-ending animate nouns of the lower language
(.i.e, surface level) is changed to vowel <7 for feminine gender.

Regular expression: o -> <Y || _ #.

c. NounType 1c

In this class, the o-ending inanimate nouns which inflect for number, form and
augmentative/diminutive features are grouped. Some examples are listed in Table

3.10 with their corresponding morphological tags.

Table 3.10: NounType 1c

Morphological Tags basket small hill bag bowl
NOUN+SG E{E) ITHT EICl ErCal
dalo thumko dz"olo batuko
NOUN+PL ST TFRT et Ercal
dala t"umka dz"ola batuka
NOUN+OBL STl TERT Bl AEHT
dala t"umka dz"ola batuka
NOUN+DIM E{Kl) bl Il )
dali: t"umki: dz"oli: batuki:

The finite state transducer illustrated in Figure 3.3 is capable of analyzing and

generating the word-forms illustrated in Table 3.10.

Figure 3.3: A finite state transducer for NounType 1c
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The phonological rules listed in PR 3.3 are applied to the finite state transducer

illustrated in Figure 3.3.

Phonological rule

PR 3.3

i. Stem final vowel =7 o of the o-ending inanimate nouns of the lower language
(.i.e, surface level) is changed to vowel «:7a for plural and oblique form.

Regular expression: <7 -> «T|| _ #.

ii. Stem final vowel «7 o of the o-ending inanimate nouns of the lower language
(.i.e, surface level) is changed to vowel <7 j: for diminutive feature.

Regular expression: T -> <T|| _ #.

d. NounType 1d

In this class, the o-ending inanimate nouns which inflect only for number and oblique

form are grouped. Some examples are listed in Table 3.11 with their corresponding

morphological tags.
Table 3.11: NounType 1d

Morphological | pine photo ladder flesh(dead)
Tags
NOUN+SG el HIar ferear R

sallo p"oto lisno sino
NOUN+PL HoaTl HRIET fore &=

salla p“ota lisna sina
NOUN+OBL Heell R ferem =

salla p“ota lisna sina

The finite state transducer illustrated in Figure 3.4 is capable of analyzing and

generating the word-forms illustrated in Table 3.11.
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Figure 3.4: A finite state transducer for NounsType 1d

The finite state transducer illustrated in Figure 3.4 is composed with the finite state

transducer of rules listed in PR 3.4.

Phonological rule

PR 3.4

i. Stem final vowel <7 o of the o-ending inanimate nouns of the lower language
(i.e, surface level) is changed to vowel ::7afor plural and oblique.

Regular expression: of -> «T|| _ #.

3.2.2 Non-o0-ending nouns

I. Marked

a. NounType 21a

In this class, the non-o-ending human and animate nouns which inflect only for
gender feature with marker -7 -i- are grouped. Some examples are listed in Table

3.12 with their corresponding morphological tags.

Table 3.12: NounType 21a

Morphological Tags uncle lad pigeon parrot

NOUN+MASC FHHT FHR qEr 7w
kaka kumar pArewa: suga

NOUN+FEM E3Ea) FUY T KRl
kaki: kumari: pArewi: sugi:
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The finite state transducer illustrated in Figure 3.5 is capable of analyzing and

generating the word-forms illustrated in Table 3.12.

Stem2la

Figure 3.5: A finite state transducer for NounType2la

The phonological rules listed in PR 3.5 are combined at the lower side of the network

illustrated in Figure 3.5.

Phonological rule

PR 3.5

i. Stem final vowel 7 a of the non-o-ending animate nouns of the lower language
(.i.e, surface level) is deleted when followed by gender marker <7 ;.

Regular expression: «T -> [1]|_<T 4.

b. NounType 21b

In this class, the non-o-ending human nouns which inflect for masculine and feminine

features with marker -#-ni are collected. Some examples are listed in Table 3.13 with

their corresponding morphological tags.
Table 3.13: NounType 21b

Morphological | grandson beggar priest chief

Tags

NOUN+MASC It IR qUed pandit | ARIAT
nati dzogi: muk”iya

NOUN+FEM EIGE ST gfvgdr :\qj%:ﬁ
nati-ni: dzogi-ni: pandit-ni: muk"i-ni:
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The finite state transducer illustrated in Figure 3.6 is capable of analyzing and
generating the word-forms illustrated in Table 3.13.

Y
p—

+NOUM:0
Stem21b
Yy
N

~
.

+NOUN T

TN
R

Figure 3.6: A finite state transducer for NounType 21b

The finite state transducer in Figure 3.6 is composed with the phonological rules listed
in PR 3.6.

Phonological rule
PR 3.6

i. Stem final vowel <7 i of the non-o-ending human nouns of the lower language
(i.e. surface level) is changed to vowel £ i before the feminine gender marker
T nic.

Regular expression: <t -> fo || 7 & #.

ii. Halanta <: is inserted between consonant symbol and feminine gender marker -
 -ni: at the surface level ®
Regular expression: [..] -> @ || cons 7 &F #.

iii. &7 jais deleted before the feminine gender marker 77 nirat the surface level.

Regular expression: T <1 -> [ _7 <1 4.

® Halanta <z is generic term for the diacritic in Devanagari that is used to suppress the inherent vowel that

otherwise occurs with every consonant letter.
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iv. Stem final vowel <7 i of the non-o-ending nouns of the lower language (i.e.
surface level) is replaced by a halanta <: after liquid sounds and before the
feminine gender marker T ni:

Regular expression: <1 -> @ || liquids _ 7 <¥ #.

c. NounType 21c

In this class, the non-o-ending human and animate nouns which inflect only for the
gender feature with the marker -7 -ini: are grouped. This group differs from the

other NounType 21b because the 37 a sound within the stem changes to the & 4 sound

while inflecting for feminine gender. Some examples are listed in Table 3.14 with

their corresponding morphological tags.

Table 3.14: NounType 21c

Morphological Tags | tiger Surnamel Surname2 | Surname3
NOUN+MASC El) Eacal oTaT e
bag" karki: tPapa t"aru:
NOUN+FEM EIeEf FHihT = TET
bag"i-ni: karkini: t"Ap-ini: t"Aru-ni:

The finite state transducer illustrated in Figure 3.6 is capable of analyzing and
generating the word-forms illustrated in Table 3.14 when the rules listed in PR 3.7 are

applied.

Phonological rule

PR 3.7

i. Vowel =7 a in the non-o-ending human and animate noun stems of the lower
language (i.e. surface level) is changed to vowel 314 when the feminine gender
marker - 87 -ini: appears at the end of the word
Regular expression: T -> [1]| _fé 7 <& #

ii. Vowel <7 iz is deleted before the feminine gender marker - 377 - ini:.
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Regular expression: <1 > []]|_f3 7 &1 #.
iii. Vowel 2 u is changed to ¢ u before the feminine gender marker - 377 - ini.

S

Regular expression: ¢ -> || _fo 7 <1 #.

d. NounType 21d

In this class, the non-o-ending human nouns which inflect only for gender feature

with marker -Z+7 -ini: alternatively -+ -eni: are grouped. Some examples are listed

in Table 3.15 with their corresponding morphological tags.

Table 3.15: NounType 21d

Morphological Tags | Ethnic namel Surname Ethnic2
NOUN+MASC g foree el
k"As bista subba
NOUN+FEM e I o i e e P e
k"As-eni/kPas-ini | bist-eni/bist-ini | subb-eni/subb-ini

The finite state transducer illustrated in Figure 3.7 is capable of analyzing and

generating the word-forms illustrated in Table 3.15.

OO
Stem21d
T ' "
oy, oy, +rioun-f
+NOUN:
C >

Figure 3.7: A finite state transducer for NounType 21d

The phonological rules involved in this process are listed in PR 3.8 which are

compiled and composed with the finite state transducer illustrated in Figure 3.7.
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Phonological rule

PR 3.8

I. Vowel <7 a at the end of non-o-ending noun stem is deleted before the feminine
gender marker - g7 - ini:. or - U1 eni:.

Regular expression: =T -> [1||_fe 7 &1 | 7 S

Il. Unmarked
a. NounType 22a

In this class, the non-o-ending human nouns that do not inflect for any features but are
inherently masculine are grouped. Some examples are listed in Table 3.16 with their

corresponding morphological tags.

Table 3.16: NounType 22a

Morphological | elder brother | younger father husband
Tags brother
NOUN+MASC HES ae ElE qT

dai b ai babu logne

The finite state transducer illustrated in Figure 3.8 is capable of analyzing and

generating the word-forms illustrated in Table 3.16.

Figure 3.8: A finite state transducer for NounType 22a

b. NounType 22b

In this group, the non-o-ending human nouns do not inflect for any features, but are

inherently feminine gender are collected. Some examples are listed in Table 3.17 with

their corresponding morphological tags.
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Table 3.17: NounType 22b

Morphological Tags elder sister | younger sister mother wife
NOUN+FEM oy ElRull AT AT
didi: bafini: ama swasni:

The finite state transducer illustrated in Figure 3.9 is capable of analyzing and

generating the word-forms illustrated in Table 3.17.

Stem22b +MNOUMNP:0 +FEM:0

N N N
" " " ’@

Figure 3.9: A finite state transducer for NounsType 22b

c. NounType 22c

In this group, the proper names of males which never inflect for anything irrespective
of their final sound segments, but grammatically agree with verb for masculine gender
if they are in subject-NP position. Some examples are listed in Table 3.18 with their

corresponding morphological tags.

Table 3.18: NounType 22c

Morphological Pnamel Pname2 Pname3 Pname4

Tags

NOUN+PROPER+MASC | ulT@T R FOIE] EREE ]
karnak"ar AAri sjam balaram

The finite state transducer illustrated in Figure 3.10 is capable of analyzing and

generating the word-forms illustrated in Table 3.18.

Stem22c +MOUNE:0 =hiasC:0
P Py P
. N, . ’@

Figure 3.10: A finite state transducer for NounType 22c
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d. NounType 22d

In this group, the proper names of females, which never inflect for anything
irrespective of their final sound segments, but grammatically agree with verb for
feminine gender if they are in subject NP position, are collected. Some examples are

listed in Table 3.19 with their corresponding morphological tags.

Table 3.19: NounType 22d

Morphological Pnamel Pname2 Pname3 Pname4
Tags
NOUN+PROPER+FEM | Wi T NIGEAS e
sita gita dzanaki nirmala
Stem22d +NOUNP:0 +FEM:0

O O O O

Figure 3.11: A finite state transducer for NounType 22d

The finite state transducer illustrated in Figure 3.11 is capable of analyzing and

generating the word-forms illustrated in Table 3.19.

e. NounType 22e

In this group, all the common nouns which are non-o-ending are collected. These
nouns never inflect for anything irrespective of their final sound segments, but
grammatically agree with verb for default feature, i.e., third person masculine singular
if they are in subject NP position. Some examples with their corresponding
morphological tags are given in Table 3.20

Table 3.20: NounType 22e

Morphological | Promise shoulder farm-land book

Tags

+NOUN A EIE) oq feparer
kasam kad" ket kitab
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The finite state transducer illustrated in Figure 3.12 is capable of analyzing and

generating the word-forms illustrated in Table 3.20.

Stem?2e =IO 0
T A
" s, '@

Figure 3.12: A finite state transducer for NounType 22e

f. NounType 22f

In this class, all the place names are grouped. Some examples are listed in Table 3.21

with their corresponding morphological tags.

Table 3.21: NounType 22f

Morphological | PlaceNamel PlaceName?2 PlaceName3 | PlaceName4
Tags
NOUN+PLACE | Zrar AT EEI] EISIE

dz"apa b"odzpur nepal dzapan

The finite state transducer illustrated in Figure 3.13 is capable of analyzing and

generating the word-forms illustrated in Table 3.21.

Stem22f +HOUNE: 0
N N
N N

N
o

+PLACE:0

O

Figure 3.13: A finite state transducer for NounType 22f
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3.3 Pronouns
3.3.1 Characteristics of pronouns in Nepali
a. Person

Pronouns in Nepali have three persons: first, second and third. They are listed in
Table 3.22.

Table 3.22: Pronouns with respect to persons

Person Pronouns

First T ma'l', BTH fami 'we'

Second T X 'you', [o#ft timi: 'you', TUTE tapal: 'you',
T8t jafd 'you,

BT fikdzur 'you',

‘ﬁ?jl;q'T mausup” 'royal you'

Third AT jo 'sthe’, B jini: 'she’, A ji: ‘they’,
AT tjo 'that, [T tini: 's/he’, T ti: 'they’,
3 w 'he', 3T uni: 'she’, I8t uha 'he'

b. Number

Personal pronouns in Nepali show two dimensions of number: singular and plural.

The number feature in pronouns is also indicated by a plural/collective postposition -
E& -fiaru; but some of them such as & ma 'I', @ £ 'you' do not take any number
maker. They have corresponding suppletive forms for the plural feature e.qg., 747

fiami ‘we', 75 timi; 'you'. Table 3.23 lists the personal pronouns in Nepali with

number distinctions.
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Table 3.23: Personal pronouns in number distinctions

Singular Plural
First Hma'l B fami: ‘we',
BHIE® Rami:fiaru: 'we-PI
Second T A, 'you' fafe® timi-Aaru:,
o timi: 'you', GRIERES tapai-faru,
T tapai: 'you', TEle® jafa-fAaru:,
gt jafid 'you', BEE fAadzur-Aaru,
B9 fiadzur 'you', ﬁw mausup"-faru:
ﬁﬂ"?h_ mausup” 'you'
Third o jo 'this', A ji: 'this’ FE® jinitfaru:,
T jini: 's/he’, 7T tjo 'that’, & | [Ae® tinisAaru,
ti: 'those' fa=T tini: 'those', & w | STE® unifAaru,
's/he' ST uni: 's/he’ J&f uha Jeie® uhifaru:
's/he’

c. Form

Pronouns in Nepali show two morphological forms: direct and oblique. When a
pronoun is followed by postpositions, it changes into oblique forms. The oblique
forms are found in personal, demonstrative, relative, reflexive pronouns; and
sporadically in interrogative, definite and indefinite pronouns. Table 3.24 lists the

direct and oblique form of some pronouns.

Table 3.24: Forms of pronouns: direct and oblique

Direct form Oblique form

H ma'l # mai '.0BL'

BTHT fiami 'we' BTH_fiam 'we.0BL'

@ (A 'you' T ta7 'you.oBL'

fadf timi: 'you' ¥ tim 'you.oBL'

AT jo 'this' T jas 'this.oBL'

% w 's/he’ S un 's/he.oBL'

S dzo ‘who.REL' S dzas ‘'Who.REL.OBL'
T tjo 'that’ T tjas 'that.oBL'

T ko 'Who.INTERO' % kas 'WhO.INTERO.OBL'
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d. Honorificity

The second and third person pronouns in Nepali show five levels of honorificity.
There is no particular honorific marker but the hierarchy is maintained at the lexical
level. The honorificity in the third person pronouns is marginally marked whereas in
second person pronouns it is not morphologically significant. Table 3.25 lists the
pronouns in terms of honorific levels. The honorific agreement with the verb at the
morphological level occurs only for non-honorific (level 0) and mid honorific (level
1) pronouns and other higher honorific levels (levels 2, 3 and 4) have the syntactic

means for encoding the honorificity. *

Table 3.25: Honorific levels in Nepali pronouns

Honorificity level | Second Person | Third Person
Non-honorific 0 F X A jo, AT tjo, S u:
Mid-honorific 1 o timi: A ji & i, B jini;, T
t1'111':,?>_*ﬁ uni,

High-honorific 2 qUE tapai: Tel ufia
HHigh-honorific | 3 &t jafia, Tl uhiz,

AT ap"u, AR ap'u;

T fiadzur e¥ fiadzur
Royal-honorific | 4 ﬁ:qiq; mausup® | AEE mausup”

3.3.2 Grouping of pronouns

The pronouns cannot be grouped like nouns. Each pronoun in Nepali is unique in
form and meaning. Therefore, they are treated and illustrated individually. However,
for convenience, we have grouped them in terms of their forms to demonstrate the

finite-state network.

a. Personal pronouns
First person: First person pronouns have two forms: singular # ma and plural &747

fhami. Both first person singular and plural have oblique forms. First person singular

pronoun has direct, oblique, emphatic forms, and genitive: masculine, feminine, plural

! Though the pronouns in Nepali in terms of honorificity are not morphologically significant, they have
been tagged into five levels for computational purpose in this study.
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and emphatic forms. But, first person plural pronoun has direct, oblique forms and
genitive: masculine, feminine, plural and emphatic forms. Table 3.26 lists first person

singular forms with their corresponding morphological tags.

Table 3.26: First person singular pronouns

Morphological Tags Devanagari IPA Gloss
PRON+1SG T mA |
PRON+1SG+OBL ) mai |
PRON+1SG+EMPH T mAai I
PRON+1SG+OBL+GEN+MASC | By mero my
PRON+1SG+OBL+GEN+FEM | §4 meri: my
PRON+1SG+OBL+GEN+PL T mera my
PRON+1SG+OBL+GEN+HON | |7 mera my
PRON+1SG+OBL+GEN+OBL | | mera my
PRON+1SG+OBL+GEN+EMPH | HY merai my

The finite state transducer in Figure 3.14 encodes the first person singular pronouns in
Nepali presented in Table 3.26. The finite state transducer in Figure 3.14 is capable of

analyzing and generating the pronouns of Table 3.26.

+zon-of & F 3
-
Yy
o\,
-,-O ™ | +reM0
- SGEN:O

Ty N SEMPE:
} » EMPH:0
|\, +oBLT SAGENG N
A

Y ) e ™y

|I ORI S +GEND p— +LIASCID

| |

! ) o
~OBLGT ' <GEN:0 ~—

Figure 3.14: A finite state transducer for first person singular pronouns

The first person plural pronouns in Nepali are presented in Table 3.27 with their

corresponding morphological tags.
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Table 3.27: First person plural pronouns

Morphological Tags Devanagari IPA Gloss
PRON+1PL HE Aami: we
PRON+1PL+OBL+GEN+MASC | gr4r Aamro our
PRON+1PL+OBL+GEN+FEM = Aamri: our
PRON+1PL+OBL+GEN+PL HE fiamra our
PRON+1PL+OBL+GEN+HON HE famra our
PRON+1PL+0OBL+GEN+OBL = fiamra our
PRON+1PL+OBL+GEN+EMPH | g7t Ramrai our

The finite state transducer illustrated in Figure 3.15 is capable of analyzing and

generating the plural pronouns illustrated in Table 3.27.
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J "/

7y

o) :O o) N |+FEM0
“PRONT “J/+1RL:T OBL:0 “—~GEN.0
i\
I\-\

| e N TN

| ‘-.\ ~1pL-F N AOBLD N AGEND S
\
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“1pLcr = +OBLYD \ Lm0/

Figure 3.15: A finite state transducer for first person plural pronouns

Second person: The second person pronouns can be grouped into two classes. One

consists of @ £ 'you' and /7#7 timi; 'you' which have various forms for direct, oblique,
emphatic and genitive: masculine, feminine, plural and emphatic. And another group
consists of FWE tapai;, F&l ufia, T8 jaba, ATE ap'u;, EGT fadzur and HGE
mausup” which do not have any other forms. Table 3.28 lists second person non-

honorific singular forms with their corresponding morphological tags.
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Table 3.28: Second person singular non-honorific pronouns

Morphological Tags Devanagari IPA Gloss
PRON+2SG Kl tA you
PRON+2SG+OBL I AT you
PRON+2SG+EMPH I AT you
PRON+2SG+OBL+GEN+MASC | T3 tero your
PRON+2SG+OBL+GEN+FEM | Tt teri: your
PRON+2SG+O0OBL+GEN+PL KU tera your
PRON+2SG+OBL+GEN+HON | TRT tera your
PRON+2SG+OBL+GEN+OBL | g{T tera your
PRON+2SG+OBL+GEN+EMPH | 3% terai your

The second person singular non-honorific pronouns in Nepali are encoded into a finite
state transducer as demonstrated in Figure 3.16 which is capable of analyzing and
generating the pronouns listed in Table 3.28.

+FEM:0)
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iy 2567 TOBLD
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|| o N AOBL-0Mf ~GEN-ONS +MASC:0

I 1

| b-'/- -\. b_I.f' "\I ’_/- ™y
sascecr ~mOBLION—  SGEND S

Figure 3.16: A finite state transducer for second person singular non-honorific
pronouns

Table 3.29 lists second person singular honorific forms with their corresponding
morphological tags.
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Table 3.29: Second person honorific pronouns

Morphological Tags Devanagari | IPA Gloss
PRON+2SG+HON IGEN timi: you
PRON+2SG+0OBL+HON+GEN+MASC o timro your
PRON+2SG+0OBL+HON+GEN+FEM ot timri: your
PRON+2SG+0OBL+HON+GEN+PL faTr timra your
PRON+2SG+0OBL+HON+GEN+HON IGE timra your
PRON+2SG+0BL+HON+GEN+0BL faar timra your
PRON+2SG+OBL+HON+GEN+EMPH o timrai your

The finite state transducer illustrated in Figure 3.17 encodes the second person
honorific pronouns in Nepali and it is capable of analyzing and generating the

pronouns listed in Table 3.29.
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Figure 3.17: A finite state transducer for second person honorific pronouns

Table 3.30 lists second person high honorific singular forms with their corresponding

morphological tags.

Table 3.30: Second person high honorific pronouns

Morphological Tags | Devanagari IPA Gloss
PRON+2SG+HHON qure tapai: you
PRON+2SG+HHON Tgt jaha: you
PRON+2SG+HHON Jef ufa you
PRON+2SG+HHON et waRi you
PRON+2SG+HHON T fiadzur you
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The finite state transducer demonstrated in Figure 3.18 encodes the second person
high honorific pronouns in Nepal and it is capable of analyzing and generating the
pronouns listed in Table 3.30.

HhonStem +FROM:0 2550 +~HHON:0

) ) ) )
"/ " " " ’@

Figure 3.18: A finite state transducer for second person higher honorific
pronouns

A second person royal honorific pronoun in Nepali is given in Table 3.31 with its
corresponding morphological tags.

Table 3.31: Second person royal honorific pronoun

Morphological Tags Devanagari IPA Gloss
PRON+2SG+RHON AqqH mausup"a you.royal

o

The finite state transducer in Figure 3.19 encodes the royal honorific pronoun and it is
capable of analyzing and generating it.

~PRON:0 ~25G:0 +RHON-0
» ) e ) p ) p ) @
R R R R

Figure 3.19: A finite state transducer for second person highest honorific
pronoun

Third person: The third person pronouns can be grouped into three distinct sets. The

first one is & w: and its various forms. & u: inflects for form: direct and oblique,

honorificity: non-honorific and honorific; and emphatic. Table 3.32 lists the pronoun

&% u:and its various forms with their corresponding morphological tags.
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Table 3.32: Third person pronoun 3 u:

Morphological Tags Devanagari IPA Gloss
PRON+3SG Y u he
PRON+3SG+EMPH Jer uhi: he
PRON+3SG+O0BL I USA he
PRON+3SG+OBL+EMPH 39 USA he
PRON+3SG+HON 39T uni: she
PRON+3SG+HON+OBL I una she
PRON+3SG+HON+OBL+EMPH | 39 unA she
PRON+3SG+HON 3et uhi s/he
PRON+3SG+HON et waRzd s/he

The finite state transducer illustrated in Fig 3.20 is capable of analyzing and

generating the third person pronoun % u: and its various forms illustrated in Table

3.32.

Figure 3.20: A finite state transducer for third person u:

The second one is @7 tjo, 1 ti: and their various forms. 77 tjo and @ ¢ inflect for

form: direct and oblique, honorificity: non-honorific and honorific and emphatic.

Table 3.33 lists the pronoun @7 to, @ ti: and their various forms with their

corresponding morphological tags.
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Table 3.33: Third person pronouns Fc‘ﬁzjo and @4

Morphological Tags Devanagari IPA Gloss
PRON+3SG+DIST ar tjo he
PRON+3SG+DIST+EMPH LT tjARi: he
PRON+3SG+0BL g tjASA s/he
PRON+3SG+0OBL+EMPH g tjasAi s/he
PRON+3SG+HON+DIST & ti: s/he
PRON+3PL+DIST aF ti: s/he
PRON+3SG+HON+DIST o= tini: s/he
PRON+3SG+OBL+HON+DIST o= tina s/he
PRON+3SG+OBL+HON+DIST+EMPH | o tinai s/he

The finite state transducer illustrated in Figure 3.21 is capable of analyzing and

generating the third person pronoun @7 tjo, @ #- and their various forms illustrated in

Table 3.33.

Figure 3.21: A finite state transducer for third person pronouns T zjo and = 7

The third one is 77 jo and 77 ji: and their various forms. 27 jo and 7 ji: inflect for

form: direct and oblique, honorificity: non-honorific and honorific and emphatic.

Table 3.34 lists the pronoun 27 jo and 27 ji- and their various forms with their

corresponding morphological tags.
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Table 3.34: Third person pronouns ??rjo and &t ji:

Morphological Tags Devanagari | IPA Gloss
PRON+3SG+PROX ar jo s/he
PRON+3SG+PROX+EMPH gy jARi s/he
PRON+3SG+O0OBL+PROX Iq jASA s/he
PRON+3SG+O0BL+PROX+EMPH T jASAI sihe
PRON+3SG+PROX+HON & ji: s/he
PRON+3PL+PROX B ji: s/he
PRON+35G+PROX+HON e jini: s/he
PRON+3SG+PROX+0OBL+HON = jina s/he
PRON+3SG+PROX+OBL+HON+EMPH | fret jinai s/he

The finite state transducer illustrated in Fig 3.22 encodes the pronouns listed in Table

3.34 and it is capable of analyzing and generating the third person pronouns 77 jo, &7

Ji- and their various forms illustrated in Table 3.34.
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Figure 3.22: A finite state transducer for third person pronouns 3T jo and = ji:

b. Reflexive pronoun

There is a single reflexive pronoun 7% ap”u: 'self' in Nepali. But it has various

forms. It inflects for form: direct and oblique, genitive case: singular, plural,

honorific, oblique and feminine, and emphatic. The Table 3.35 lists 7% ap”u. 'self

and its various forms with their corresponding morphological tags.
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Table 3.35: The reflexive pronouns

Morphological Tags Devanagari IPA Gloss
PRON+REFL qH ap™u: self
PRON+REFL+OBL+EMPH AT ap"ai self
PRON+REFL+OBL+EMPH SIS ap"aT self
PRON+REFL+OBL+GEN+SG ATFT ap"no own
PRON+REFL+OBL+GEN+PL ATFAT ap"na own
PRON+REFL+0OBL+GEN+HON ATFAT ap™na own
PRON+REFL+0OBL+GEN+OBL ATET ap"na own
PRON+REFL+OBL+GEN+FEM ATHFAT ap™ni: own
PRON+REFL+0OBL+GEN+EMPH ATF ap™nai own

The finite state transducer illustrated in Figure 3.23 is capable of analyzing and

generating the reflexive pronoun #7% ap”u: and its various forms illustrated in Table

3.35.

-:Z;;. :::\ . +REFL:
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Figure 3.23: A finite state transducer for reflexive pronouns

c. Demonstrative pronouns
The demonstrative pronouns can be grouped into four distinct sets. The first one is 77
Jjoand i and their various forms. 77 joand #7;i: inflect for form: direct and oblique

and emphatic. Table 3.36 lists the demonstrative pronouns 77 jo and 27 ji: and their

various forms with their corresponding morphological tags.
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Table 3.36: The demonstrative pronouns z7?jo and #i:

Morphological Tags Devanagari | IPA Gloss
PRON+DEM+PROX ar jo this
PRON+DEM+PROX+EMPH Ty jAfi: this one
PRON+DEM+PROX Bl ji: these
PRON+DEM+PROX+HON ey jini: these
PRON+DEM+PROX+0BL DG jina these
PRON+DEM+PROX+OBL+EMPH | R jinai these ones
PRON+DEM+PROX+HON gt jaha you

The finite state transducer illustrated in Figure 3.24 is capable of analyzing and

generating the demonstrative pronouns 7 jo, ¥ ji: and their various forms illustrated

in Table 3.36.

Figure 3.24: A finite state transducer for demonstrative pronouns 3T jo and &t
it
The second one is 77 sjoand & ¢i: and their various forms. 77 jo and  ¢: inflect for

form: direct and oblique; and emphatic. Table 3.37 lists the demonstrative pronoun &7

tjoand & ti: and their various forms with their corresponding morphological tags.
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Table 3.37: The demonstrative pronouns Féﬁzjo and @ 4:

Morphological Tags Devanagari | IPA Gloss
PRON+DEM+DIST ar tjo that
PRON+DEM+DIST+EMPH RE tjaBi: that one
PRON+DEM+DIST ar ti: those
PRON+DEM+DIST+OBL+HON | fg=t tini: those
PRON+DEM+DIST+OBL GG tina those
PRON+DEM+DIST+OBL+EMPH | fory tinai those

The finite state transducer illustrated in Figure 3.25 is capable of analyzing and

generating the demonstrative pronouns @ sio and @ s: and their various forms

illustrated in Table 3.37.

+DIST:0
)

GTE  ~PRON:ST~ q\I—DE\{:GF - ,\\ -.II
h. 4

"L J\ \

/]

+DIsT:0 +0BL:0 !

, N /)

7 T am
[ 2

N NS
\,x
+DIST:0

SNy Y Y
DEM:® : >} >
DEMS N _LpisT0) “toBLD . S’

Figure 3.25: A finite state transducer for demonstrative pronouns @7 #o and

 ti:
The third one is & u. and its various forms. & u. inflects for form: direct and oblique,

and emphatic. Table 3.38 lists the pronoun & u. and its various forms with their

corresponding morphological tags.
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Table 3.38: The demonstrative pronouns % u:

Morphological Tags Devanagari IPA Gloss
PRON+DEM+DIST Y u that
PRON+DEM+DIST+EMPH Ier uhi: that same
PRON+DEM+DIST+HON 34T uni: that
PRON+DEM+DIST+0BL 39T Una that
PRON+DEM+DIST+OBL+EMPH 3 UnAi that
PRON+DEM+DIST+HON 3et uhi there
PRON+DEM+DIST+HON et wahi there

The finite state transducer illustrated in Fig 3.26 is capable of analyzing and

generating the demonstrative pronouns & u. and its various forms illustrated in Table

3.38.

+HOM:0

Figure 3.26: A finite state transducer for demonstrative pronouns &% u:

The fourth one is remaining demonstratives and their various forms that inflect only
for emphatic. Table 3.39 lists the remaining demonstrative pronouns and their various

forms with their corresponding morphological tags.
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Table 3.39: The remaining demonstrative pronouns

Morphological Tags Devanagari IPA Gloss
PRON+DEM+DIST qr S0 that
PRON+DEM+DIST+EMPH qrer sofi that
PRON+DEM+PROX GEl nidza him/her
PRON+DEM+PROX+EMPH oot nidzai him/her
PRON+DEM+PROX IF ukta that

The finite state transducer illustrated in Figure 3.27 is capable of analyzing and

generating the remaining demonstrative pronouns and their various forms illustrated

in Table 3.39.
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Figure 3.27: A finite state transducer for remaining demonstrative pronouns

d. Relative pronouns

There are three relative pronouns & dzo, & dze and 97 dzuna in Nepali. These

relative pronouns inflect only for oblique and emphatic forms. Table 3.40 lists relative

pronouns and their various forms with their corresponding morphological tags.

Table 3.40: The Relative Pronouns

Morphological Tags Devanagari IPA Gloss
PRON+REL+HUM ST dzo who
PRON+REL+OBL+HUM SE dzasa who
PRON+REL+OBL+HUM+EMPH | 573t dzasai who
PRON+REL+NHUM il dze which
PRON+REL S dzuna which
PRON+REL+EMPH EGl dzunai which
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The finite state transducer illustrated in Figure 3.28 is capable of analyzing and

generating the relative pronouns and their various forms illustrated in Table 3.40.

Figure 3.28: A finite state transducer for relative pronouns

e. Interrogative pronouns

There are three interrogative pronouns #7 ko, @ ke and F7 kuna in Nepali. But two

adverbs which act as interrogative form /& kino and &<t kosori: are also included

here. These interrogative pronouns inflect only for oblique and emphatic forms. Table

3.40 lists relative pronouns and their various forms with their corresponding

morphological tags.

Table 3.41a: The interrogative pronouns

Morphological Tags Devanagari IPA Gloss
PRON+INTERRO+HUM FI ko who
PRON+INTERRO+HUM+OBL | &g KAS who
PRON+INTERRO+HUM+O0BL | %3 KASAi who
PRON+INTERRO+NHUM F ke what
PRON+INTERRO Eal kun which
PRON+INTERRO IEX Kina why
PRON+INTERRO FAU KASATi how

The finite state transducer illustrated in Figure 3.29 is capable to analyze and generate

the relative pronouns and their various forms illustrated in Table 3.41a.




Figure 3.29: A finite state transducer for interrogative pronouns

f. Indefinite pronouns

The indefinite pronouns are derived from interrogative and relative pronouns. The
indefinite pronouns derived from interrogative pronouns take &7 4i: and 2 af as an
emphatic marker. And those derived from relative pronouns take gﬁv‘su]mi as an

emphatic marker. Table 3.41b lists indefinite pronouns derived from interrogative

pronouns with their corresponding morphological tags.

Table 3.41b: The indefinite pronouns derived from interrogative pronouns

Morphological Tags Devanagari IPA Gloss
PRON+INDEF+HUM EIE kofi someone
PRON+INDEF+NHUM Fer keRi something
PRON+INDEF+NEU x| Kunai anything

The finite state transducer illustrated in Figure 3.30 is capable of analyzing and

generating the indefinite pronouns listed in Table 3.41b.
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Figure 3.30: A finite state transducer for indefinite pronouns derived from
interrogative pronouns

Table 3.42 lists indefinite pronouns derived from relative pronouns with their

corresponding morphological tags.

Table 3.42: The indefinite pronouns derived from relative pronouns

Morphological Tags Devanagari IPA Gloss

PRON+INDEF+HUM ELED dzosukai whoever
O

PRON+INDEF+NHUM ELED dzesukai whatever
o

PRON+INDEF+NEU ERLED dzunsukai whichever

Figure 3.31: A finite state transducer for indefinite pronouns derived from
relative pronouns

The finite state transducer illustrated in Figure 3.31 is capable of analyzing and

generating the indefinite pronouns and their various forms illustrated in Table 3.42.

87



g. Definite pronouns

There is a small set of definite pronouns, which does not show any kind of inflections

except HFT arko. FFT arko inflects for number, honorificity and form: oblique. Table

3.43 lists the definite pronouns with their corresponding morphological tags.

Table 3.43a: The definite pronouns

Morphological Tags | Devanagari IPA Gloss
PRON+DEF PIE prateka everyone
PRON+DEF G hareka each one
PRON-+DEF T sabai all
PRON+DEF £ ALUL other

The finite state transducer in Figure 3.32a encodes the definite pronouns listed in

Table 3.43a and it is capable of analyzing and generating those pronouns.

|.."F .\FJ efPronStema ™ +FRON:0 p."ﬂ- ~ +DEF:0 @
Ly M Ly

Figure 3.32a: A finite state transducer for definite pronouns

The definite pronoun @7 along with its various forms and their corresponding

morphological tags are listed in Table 3.43b.

Table 3.43b: The definite pronoun &7

Morphological Tags Devanagari IPA Gloss

PRON+DEF+SG SEl arko another
PRON+DEF+PL AFT arka another
PRON+DEF+HON AFT Arka another
PRON+DEF+0BL CEl arka another
PRON+DEF+FEM SEAl arki: another
PRON+DEF+EMPH CED arkai another
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The definite pronoun @7 arko and its various forms listed in Table 3.43b have been

compiled into a finite state transducer as demonstrated in Figure 3.32b and it is

capable of analyzing and generating them.

Ny Ay Ay

p—y

Figure 3.32b: A finite state transducer for definite pronouns

h. Reciprocal pronouns
The reciprocal pronouns in Nepali are compound forms except one, i.e., 79T apasa.

A reciprocal pronoun T#&@! ekaarko ‘'each other' inflect for form: oblique,

honorificity, number: plural and gender: feminine. Table 3.44 lists the reciprocal

pronoun Y#&3@] ekarko and its various forms with their corresponding morphological

tags.
Table 3.44a: The reciprocal pronouns
Morphological Tags | Devanagari IPA Gloss
PRON+RECIP THABT ekarko each other
PRON+RECIP+OBL THAERT ekarka each other
PRON+RECIP+HON THABT ekarka each other
PRON+RECIP+PL THART ekarka each other
PRON+RECIP+FEM CaCa ekarki: each other
PRON+RECIP+EMPH | T& 3% ekarkai each other

The finite state transducer demonstrated in Figure 3.33a encodes the reciprocal

pronouns listed in Table 3.44a and is capable of analyzing and generating them.
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Figure 3.33a: A finite state transducer for reciprocal pronouns

Some other reciprocal pronouns are listed in Table 3.44b with their corresponding

morphological tags.

Table 3.44b: The reciprocal pronouns

Morphological Tags | Devanagari IPA Gloss

PRON+RECIP THATTT ekapas each other
PRON+RECIP AT apAs each other
PRON+RECIP AT aphu: each other

The finite state transducer illustrated in Figure 3.33b is capable of analyzing and

generating the reciprocal pronouns and their various forms illustrated in Table 3.44b.
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Figure 3.33b: A finite state transducer for reciprocal pronouns
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3.4 Adjectives

Adjectives in Nepali are the words indicating quality, quantity and frequency
generally modifying the nouns. The adjectives show various kinds of morphological

features which are discussed in the following sections.

3.4.1 Characteristics of adjectives in Nepali
a. Significant stem finals

The adjectives in Nepali, like that of nouns, show the binary division between o-
ending adjectives and non-o-ending adjectives. The o-ending adjectives inflect for
number, gender, form and honorificity. These adjectives agree with the features
carried over by the head nouns that they modify. The non-o-ending adjectives are not
consistent in their formal behavior. Rather a sub-group of non-o-ending adjectives
take feminine gender marker and another sub-group, especially Sanskrit loan
adjectives, inflects for comparative and superlative forms. Table 3.45 lists some o-

ending and some non-o-ending adjectives.

Table 3.45: O-ending and non-o-ending adjectives

O-ending Adjectives Non-o0-ending Adjectives
Stems Gloss Stem Gloss
TAT ramro good ATT Asal good
Tl kalo black =R tsatur clever
GHl k"Asro coarse Y Iaghu small
et mhito sweet T purwija related to east
b. Number

Adjectives in Nepali show two dimensions of number: singular and plural. The
number distinction is found only in o-ending adjectives. The citation form of o-ending
adjective as & ramro in (18a) changes to the a-ending as &7 ramra in (18b) for

plural.

(18) a. U3aT THT FHal AT |

euta ramro keto a-jo

one.CL good.sG boy.sG come-P.35G.MASC
'A handsome boy came.’
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b. T3 THT &l AT |
duita ramra keta a-je

two.cL good.pL boy.pPL  come-P.3PL
"Two handsome boys came.'

Table 3.46 lists some adjectives that show the singular and plural form and this

number feature in the adjectives agree with the number feature of the head noun in the

noun phrase.

Table 3.46: Number: singular and plural

good black coarse old
Singular T el a4 el
ramro kalo k"Asro bud”o
Plural T EAI geel) TeT
ramra kala k"Asra bud"a
c. Gender

Adjectives in Nepali that are o-ending show masculine and feminine gender. The o-
ending adjective such as & ramro in (19a) changes to the i-ending as &7 ramri:in
(19b) showing masculine and feminine alternation. Some of the non-o-ending

adjectives change into feminine adjective with the suffix - 7 ni: (alternatevely - §7-ini:

and - Q??—eni:).

(19) a.TIaT TN Hal AT |

euta ramro keto a-jo
one.CL good.MASC.SG boy.MASC.SG come-P.3SG.MASC
'A handsome boy came.’

b. TIE T FHE ATE |
euti ramri keti a-i:
one.CL.FEM  go00d.FEM.SG bhoy.FEM.SG  come-P.3SG.FEM
'A beautiful girl came.'

Table 3.47 lists some examples of adjectives showing the gender change. The gender
distinction depends on the head noun. If head noun refers to human, then only the

gender is functional.
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Table 3.47: Gender: masculine and feminine

Good black clever rural
Masculine | Trgr Al T g
ramro kalo tsatura pakPe
Feminine | it EAI] Elskil gfeT
ramri: kali: tsaturni: pakPini:
d. Form

Adjectives in Nepali show two forms: direct and oblique. The o-ending adjective as

TGl ramro in (20a) shows oblique form and it changes to a-ending as T&7 ramra in

(20b) showing oblique form.

(20) a. UIET TH Hal AT T |

euta ramro keto a-tidai ts"a

one.CL

good.sG boy come-IMPERF be.NP.3SG.MASC
'A handsome boy is coming.'

b. T3 TUT HTl Y ! T |

euta
one.CL

ramra

keta-le

prastaw rak™-eko

tsPA

good.oBL boy.OBL-ERG proposal keep-PERF be.NP.3SG.MASC
'A handsome boy has proposed.’

Table 3.48 lists some examples of adjectives showing the direct and oblique forms

Table 3.48: Form: direct and oblique

good black coarse old
Direct | zr&r EAI) a4 el

ramro kalo k"Asro budo
Oblique |z T el L

ramra kala k"Asra bud"a

e. Honorificity

Adjectives in Nepali show two levels of honorificity: non-honorific and honorific.

The o-ending adjectives as &7 ramro in (21a) changes into a-ending as &7 ramrain

(21b) showing non-honorific and honorific, respectively.

93




(21) a. & TH FA
t& ramro tsPAs

YOU.NHON g00d.NHON be.NP.2SG.NHON
"You are good.'

b. frfy < Fr

timi ramra ts"Au
YOU.HON  go0d.HON be.NP.2SG.HON
"You are good.'

Table 3.49 lists some examples of adjectives showing the honorifcity.

Table 3.49: Honorificity: non-honorific and honorific

good black coarse old
Non-honorific | 3rgy FTAT KLl Erl

ramro kalo k"Asro bud”o
Honorific YT EAI geel) TeT

ramra kala k"Asra bud"a

f. Degree

Native adjectives in Nepali do not inflect for degree. The degrees in adjectives are
handled syntactically. But the Sankrit loan adjectives show three levels of degree

morphologically: positive, comparative and superlative. The positive adjective is

unmarked as ~F7 njuna in (22a). The comparative degree is indicated by a suffix -
@¢-tar as ~F7d¢ mjuna-tar in (22b) and superlative by a suffix - -fam as ~F774

njuna-tam in (22c).

(22) a. BTN ATFET <O |
fiamro amdani njuna  ts"a

our income less be.NP.35G.MASC
'‘Our income is less.'

b. Tl AT TN F |

fiamro amdani njuma-tar ts"a
our income less-COMP be.NP.3SG.MASC
'Our income is lesser.'
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C. BTHT AT =IaH |

fiamro amdani njumna-tam ts"a
our income less-SUPER be.NP.35G.MASC
'Our income is the least.'

Table 3.50 lists some examples of Sanskrit loan adjectives that show three degrees.

Table 3.50: Degree: positive, comparative and superlative

less low rigorous small
Positive T e e T

njuna nimna gafiana Iag"u
Comprative | < A TEAax THAT

njuina-tAra nimna-tara gafiana-tara Iagu-tara
Superlative | ==a® e TMEAH AT

njuinA-tAma nimna-tAma gafiana-tama Iag"u-tama

3.4.2 Classification of adjectives

On the basis of characteristic features of adjectives in Nepali as discussed in (3.4.1),
the adjectives are classified into two major groups. The first one is o0-ending

adjectives whereas the second one is non-o-ending adjectives.

a. O-ending adjectives

All the o-ending adjectives are grouped in a class. The adjectives in this group inflect
for number, gender, form and honorificity. The inflection in the adjectives has direct
relation with the head noun which it modifies because there is feature agreement
between head noun and modifier adjective. Table 3.51 lists some examples of o-

ending adjectives.
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Table 3.51: O-ending adjectives

Morphological | good Black coarse old
Tags
+ADJ+SG T EA Tar el
ramro kalo kPAsro bud"o
+ADJ+PL Rl EaNll gar qaT
ramra kala kPAsra buda
+ADJ+OBL el EAS gdr L)
ramra kala k"Asra bud"a
+ADJ+HON T T G el
ramra kala k"Asra bud"a
+ADJ+FEM T EAr| gecel el
ramri: kali: kP Asri: budhi:

The finite state transducer illustrated in Figure 3.33 is capable of analyzing and

generating the o-ending adjectives and their forms illustrated in Table 3.44.

£y

P
.

+MASC:0

Figure 3.34: A finite state transducer for o-ending adjectives

Phonological rule

PR 3.9

i. Stem final vowel <7 o of the o-ending adjectives of the lower language (.i.e,

surface level) is changed to vowel 7 a for plural, oblique and honorificity.
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The phonological rules given in PR 3.9 are compiled into a finite state transducer and




Regular expression: T -> o || _ #.

ii. Stem final vowel =7 o of the o-ending adjectives of the lower language (.i.e,

surface level) is changed to vowel <7 i for feminine gender.

Regular expression: o -> <Y || _ #.

b. Non-o-ending adjectives

Non-o-ending adjectives in Nepali form a group which includes both marked and
unmarked adjectives. Marked adjectives mean those which take some sort of marking

such as feminine marker, comparative marker and superlative maker.

i. Marked adjectives

Type 1: Those non-o-ending adjectives in Nepali that inflect for gender: masculine

and feminine have been grouped in this class. The citation form is masculine in

gender and maker - 77 /-2 -ni-ini: when suffixed to changes to feminine gender.

Table 3.52 lists some adjectives of this group.

Table 3.52: Type 1 marked adjectives

Morphological Tags | clever cunning of east rural

ADJ+MASC TR qd RER I
tsatura d"urta purwija pak®e

ADJ+FEM I gt RERI gt
tsaturni: d"urtini: purwini: pakPeni:

The finite state transducer illustrated in Figure 3.34 is capable of analyzing and

generating the non-o-ending type 1 adjectives and their forms illustrated in Table

3.52.
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+hAsSC:0

Adj-nol

—ADEH +FEM:T

P
p_—

Figure 3.35: A finite state transducer for Type 1 marked adjectives

The phonological rules involved in this process are given in PR 3.10 which are

compiled and composed with finite state transducer illustrated in Figure 3.35.

Phonological rule
PR 3.10
i. Halant < is inserted between consonant symbol and feminine gender marker #
ni: at the surface level.
Regular expression: [..] -> « || liquids _ ¥ T #.
ii. 77 jais deleted before the feminine gender marker 7 ni: at the surface level.

Regular expression: T <1 -> [ _7 <1 4.

Type 2 Those non-o-ending adjectives in Nepali that inflect for comparative and

superlative forms are grouped in this class. The adjectives in this group, in fact, are

Sanskrit loan adjectives. The adjectives in this group take the comparative marker - @<

-tara and superlative maker - @ -tama forming the comparative and superlative forms

respectively. Table 3.53 lists some examples of Sanskrit loan adjectives.
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Table 3.53: Type 2 marked adjectives

Morphological less low regorous small
Tags
+ADJ+POSIT T e e 2|
njuinA nimna gAfAANA Iaghu
+ADJ+COMP AT IRESSES e THAT
njuinA-tArA nimnA-tara gafiana-tara | laghu-tara
+ADJ+SUPER EEGE IBESE Tead ERGES
njunA-tAmA | nimna-tama | gafiana-tama | Iag"u-tama

3.53. In this class of adjectives, no rules are involved.

The finite state transducer illustrated in Figure 3.35 is capable of analyzing and

generating the non-o-ending type 2 adjectives and their forms illustrated in Table

Figure 3.36: A finite state transducer for Sanskrit loan adjectives

in this class. The adjective in this class remains unaltered. Table 3.54 lists some

ii. Unmarked adjectives

examples of unmarked adjectives.

Table 3.54: Unmarked mdjectives

All those non-o-ending adjectives in Nepali which never take any marker are grouped

Morphological Tags | gentle bad new rich
+AD] ERK] e =t Rl
Asal k"arab nAja d"ani

The finite state transducer illustrated in Figure 3.35 is capable of analyzing and

generating the non-o-ending unmarked adjective forms illustrated in Table 3.54.
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Adj-unmarked +ADI0

N N
"/ 2 @

Figure 3.37: A finite state transducer for unmarked adjectives

3.5 Numerals

The numerals in Nepali are of two types: cardinal numbers and ordinal numbers.

3.5.1 Cardinal numbers
Cardinal number in Nepali from one to hundred and some other such as &9¥ firadzar
'thousand', @@ /ak” 'hundred thousand’, &g karod 'ten million', &R Arab ‘ten

billion' and &% k“arab ‘ten trillion' are written as a single word. The cardinal

numbers appear with numeral classifiers and modify the head nouns. Table 3.55 lists

some examples of cardinal numbers.

Table 3.55: Some cardinal numbers

Morphological Tags Devanagari IPA Gloss
+NUM T fumja zero
+NUM+CARD % ek one
+NUM+CARD gg dui: two
+NUM+CARD GG tim three
+NUM+CARD qR tsar four
+NUM+CARD gt pats five
+NUM+CARD 3 tsPA SiX
+NUM+CARD qa sat seven
+NUM+CARD S at" eight
+NUM+CARD [ AU nine
+NUM+CARD = das ten
+NUM+CARD THR eghara eleven
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+NUM+CARD g bahra twelve
+NUM+CARD i tehra thirteen
+NUM+CARD e tsauda fourteen
+NUM+CARD g pand"ra fifteen
+NUM+CARD qg sohra sixteen
+NUM+CARD 97 SALTA seventeen
+NUM+CARD E LS Athara eighteen
+NUM+CARD SLIES unnais nineteen
+NUM+CARD ElE:) biis twenty
+NUM+CARD REAELS] ekkais twenty one
+NUM+CARD =g DAtstsizs twenty five
+NUM+CARD GIE tirs thirty
+NUM+CARD ey tsalirs fourty
+NUM+CARD 9= pAtsas fifty
+NUM+CARD e ral sat"i: Sixty
+NUM+CARD I SAtEAT: seventy
+NUM+CARD I ASi: eighty
+NUM+CARD T nabbe ninenty
+NUM+CARD 99 SAjA hundred
+NUM+CARD TR fadzar thousand
+NUM+CARD KIEEE lak™ hundred
thousand
+NUM+CARD FUS karod ten million
+NUM+CARD I Arab ten billion
+NUM+CARD ECEE] kPArab ten trillion

3.5.2 Ordinal number
The ordinal numbers in Nepali are of two types: regular and irregular.

a. Regular ordinal number: Numbers one, two, three, four and six constitute an

exceptional set in the formation of the ordinal numbers from the cardinal numerals.

Except the exceptional set, all the numerals take -5T -aif as a suffix and form the

ordinal numbers. Some examples are illustrated in Table 3.56.
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Table 3.56: Some regular ordinal numbers

Morphological Tags | Devanagari IPA Gloss
+NUM+ORD qt=t pitsail fifth
+NUM+ORD qrat satail seventh
+NUM+ORD Bl athAli eighth
+NUM+ORD =qt dasaii tenth
+NUM+ORD RNt birsail twentieth
+NUM+ORD Tt Sajall hundredth
+NUM+ORD EEIRU hadzaraii thousandth
+NUM+ORD arat lak"A{i hundred
thousandth
+ORD+NUM St karodaii ten millionth

The finite state transducer for cardinal numbers listed in Table 3.55 and ordinal
number listed in Table 3.56 except the exceptional set is illustrated in the Figure 3.37

which is capable of analyzing and generating these numeral forms.

EegularMNumeral +IUNL:0
Ty '
g, N

N
Y

—0OFD:

Figure 3.38 A finite state transducer for cardinal numbers and regular ordinal
numbers

The phonological rules involved in the regular numerals are given in PR 3.11, which

are compiled and composed with finite state transducer illustrated in Figure 3.38.

Phonological rule

PR 3.11

i. Vowel sequence AT ai is changed to it corresponding dependent vowel symbol
Taii if the numeral ends with consonant.

Regular expression: A >t || cons _ #.
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b. Irregular ordinal numbers: The corresponding ordinal numerals from number
one, two, three and four are different from the regular ordinal numerals. They inflect
for number, gender, form and honorificity. Table 3.57, Table 3.58, Table 3.59, Table
3.60 list the ordinal numerals and their corresponding morphological tags of number

one, two, three and four respectively.

Table 3.57: Irregular ordinal numbers of one

Morphological Tags Devanagari IPA Gloss
+NUM+ORD+MASC qfger pahilo first
+NUM+ORD+PL qfger pahila first
+NUM+ORD+0BL feer pahila first
+NUM+ORD+HON qfger pahila first
+NUM+ORD+FEM afeetr pahili: first

Table 3.58: Irregular ordinal numbers of two

Morphological Tags Devanagari IPA Gloss

+NUM+ORD+MASC ELE dosro second
+NUM+ORD+PL T dosra second
+NUM+ORD+0BL T dosra second
+NUM+ORD+HON T dosra second
+NUM+ORD+FEM ELE dosri: second

Table 3.59: Irregular ordinal numbers of three

Morphological Tags Devanagari IPA Gloss
+NUM+ORD+MASC KL tesro third
+NUM+ORD+PL eIl tesra third
+NUM+ORD+0BL qar tesra third
+NUM+ORD+HON KL tesra third
+NUM+ORD+FEM q9r tesri: third

Table 3.60: Irregular ordinal numbers of four

Morphological Tags Devanagari IPA Gloss
+NUM+ORD+MASC Tt tsaut"o fourth
+NUM+ORD+PL =t tsautha fourth
+NUM+ORD+0BL Tt tsaut'a fourth
+NUM+ORD+HON =t tsautha fourth
+NUM+ORD+FEM reft tsauthic fourth
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The finite state transducer illustrated in Figure 3.39 is capable of analyzing and
generating the ordinal numerals from numbers one, two, three and four and their
corresponding forms illustrated in Table 3.57, Table 3.58, Table 3.59, Table 3.60.

Figure 3.39: A finite state transducer for irregular ordinal numerals

The phonological rules involved in irregular ordinal numerals are given in PR 3.12,
which are compiled and composed with finite state transducer illustrated in Figure

3.39.

Phonological rule

PR 3.12

i. Stem final vowel =7 o of the o-ending irregular numeral of the lower language
(.i.e, surface level) is changed to vowel 7 a for plural, oblique and honorificity
Regular expression: ol -> oT|| _ #.

ii. Stem final vowel =7 o of the o-ending irregular numeral of the lower language
(.i.e, surface level) is changed to vowel <7 i for feminine gender.

Regular expression: T -> < || _ #.

¢. Ordinal numbers loaned from Sanskrit

Some ordinal numbers in Nepali are loan words from Sanskrit. They are listed in
Table 3.61.
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Table 3.61: Some ordinal numbers from Sanskrit loan

Morphological Tags Devanagari IPA Gloss
+NUM+ORD qIq prat’am first
+NUM+ORD T dwitizja second
+NUM+ORD ;l—(ﬁq tritizja third
+NUM+ORD a@gf tsaturt’a fourth
+NUM+ORD qgqq pADtsAm fifth

The ordinal numbers borrowed from Sanskrit are encoded in the finite state transducer

as demonstrated in Figure 3.40 and it is capable of analyzing and generating them.

Yy
Ly

OrdMNSankrit

+MURL:D

Yy
"

) >

+OFRD:0

Ty
p—_—

O

Figure 3.40: A finite state transducer for ordinal numerals form Sanskrit

loan

3.5.2 Other numerals

Some numerals in Nepali indicate the frequency and also modify the head nouns.

Such numerals grouped into four classes and they are listed in Table 3.62, Table 3.63,

Table 3.64 and Table 3.65.

Table 3.62: Frequency numerals (1)

Morphological Tags Devanagari IPA Gloss
+NUM+FREQ THERT ekofioro one
+NUM+ FREQ e dofioro two
+NUM+FREQ RRILU tefioro three
Table 3.63: Frequency numerals (1)
Morphological Tags Devanagari IPA Gloss
+NUM+FREQ THIY eksaro one layer
+NUM+ FREQ :q:g-g—a duisaro two layer
+NUM+FREQ RIGEEU tinSATO three layer
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Table 3.64: Frequency numerals (111)

Morphological Tags Devanagari IPA Gloss
+NUM+FREQ CICEY dobar twice/double
+NUM+ FREQ KEES tebar thrice
+NUM+FREQ IR, tsAUbAT four times
Table 3.65: Frequency numerals (1V)
Morphological Tags Devanagari IPA Gloss
+NUM+FREQ E’ij‘ﬂ duiguna two times
+NUM+ FREQ LIRKIGE tiznguna three times
+NUM+FREQ sﬁ'{\l—.ﬂ tsauguna four times

The finite state transducer illustrated in Figure 3.41 is capable of analyzing and

generating the frequency numerals illustrated in Table 3.62, Table 3.63, Table 3.64

and Table 3.65.

FregMNumeral

N
o,

+NURL:0

+FREQ-0

O

P
s,

Figure 3.41: A finite state transducer for frequency numerals

There are few numerals which indicate part of the measurement of things, time and

space. Some of the portion numerals are listed in Table 3.66.

Table 3.66: Some portion numerals

Morphological Tags | Devanagari | IPA Gloss

+NUM+PORT AT adha half

+NUM+PORT ay pAune (a number less) a quarter
+NUM+PORT Tar SAWa one and quarter
+NUM+PORT 3 ded"a one and half
+NUM+PORT qe sad"e (a number and) half
+NUM+PORT CIAES ad ai two and half
+NUM+PORT PR tsautai one fourth
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The finite state transducer illustrated in Figure 3.42 is capable of analyzing and

generating the portion numerals illustrated in Table 3.66.

PortionMNumeral +HUR:0 +PORT:0
Ty Ty P
M N M/ @

Figure 3.42: A finite state transducer for portion numerals

3.6 Classifiers in Nepali

3.6.1 Numeral classifiers
There are two numeral classifiers in Nepali. =97 -dzana is human masculine

classifiers and it does not inflect for anything. -7 -wata is a non-human classifier

but it inflects for human feminine. The numeral classifiers appear only with countable

nouns. Table 3.67 lists these two numeral classifiers and their various forms.

Table 3.67: Numeral classifiers

Morphological Tags Devanagari IPA Gloss
+CLF+HUM STHT dzAana

+CLF+NHUM AT/ AT wata/ota

+CLF+FEM ERVEIC] WALi/oti:

Figure 3.43: A finite state transducer for numeral classifiers
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The finite state transducer illustrated in Figure 3.43 is capable of analyzing and

generating the numeral classifiers illustrated in Table 3.67.

3.6.2 Quasi-classifiers

Quasi-classifiers in Nepali have their lexical content as well as the properties of being
the classifier. Each item in the list classifies a small set of nouns and also follows the

numerals.

Quasi-classifiers are related to mensurality or sortality. Such classifiers end in either o

or non-o like nouns and adjectives in Nepali. o-ending quasi-classifiers inflect for
number and oblique features. Some examples of o-ending classifiers are given in
Table 3.68.

Table 3.68: o0-ending quasi-classifiers

Morphological Tags | Classifierl Classifer2 Classifier3
+CL+SG T koso T dano AT "opo
+CL+PL 1T kosa Tl dana 27T t"opa
+CL+0BL 1T kosa AT dana 27T t"opa

The o-ending quasi-classifiers in Nepali are compiled into a finite state transducer as
demonstrated in Figure 3.44 and it is capable of analyzing and generating the quasi-

classifiers illustrated in Table 3.68.

+CL:0
Yy
5 -
clazzifiers
T Yy
"/ o,

Figure 3.44: A finite state transducer for general classifier type 1
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The phonological rules involved in this set of quasi-classifiers are given in PR 3.13,
which are compiled and composed with finite state transducer illustrated in Figure
3.44.

Phonological rule
PR 3.13
i. Stem final vowel =7 o of the o-ending quasi-classifiers of the lower language
(.i.e, surface level) is changed to vowel ::7 a for plural and oblique.
Regular expression: ol -> o || _ #.

The finite state transducer in Figure 3.44 is capable of analyzing and generating the
quasi-classifiers illustrated in Table 3.68.
Non-o-ending quasi-classifiers do not inflect for anything. Table 3.69 presents some

examples of non-o-ending quasi-classifiers in Nepali.

Table 3.69: General non-o-ending classifiers

Morphological Tags | Devanagari IPA
+CL et poti
+CL I t"un
+CL REL dzuwa
+CL Tt gas
+CL ELES tsoili
+CL et KPilli
+CL LU g"Ari

The finite state transducer in Figure 3.45 is capable of analyzing and generating the

quasi-classifiers illustrated in Table 3.69.

claszifiers +CL.:0

N Y
=~ = '@

Figure 3.45: A finite state transducer for general classifier type 2
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3.7 Summary

This chapter analyzed that nouns in Nepali. They can be grouped into two classes: o-
ending and non-o-ending nouns. The o-ending are further sub-grouped into four
classes and non-o-ending nouns are further sub-grouped into two classes, viz. marked
and unmarked classes. Marked non-o-ending nouns are of four types and unmarked
nouns are of six types. The basis on which the classification is done to match and
implement the word categories into finite state technology is made up of the formal
characteristic features possessed by the nouns in Nepali. Some of phonological rules
for one group of nouns are repeated for another group; they are minimized, delimiters
are used if required and implemented as regular expression and finally composed with

the main noun lexicon.

Personal pronouns in Nepali possess person, number, form and honorific features.
Demonstratives, reflexives, reciprocal, definite and indefinite pronouns inconsistently
possess number, form and honorific features. The formal grouping of the pronouns is
significant for the illustration and demonstration of their finite state transducers. Since
the number of pronouns is limited and their behavior is more or less idiosyncratic,

they are directly encoded for creating the finite state network.

Adjectives in Nepali are mainly of two major types: o-ending and non-o-ending. Non-
o-ending adjectives are of two types: marked and unmarked. One group of marked
adjectives shows the distinction in masculine and feminine gender whereas another
group containing Sanskrit loans shows three levels of degree: positive, comparative

and superlative. And unmarked adjectives remain unaltered.

The numerals in Nepali are mainly grouped into three classes; they are cardinal,
ordinal and other numerals. Except some, all ordinal numerals are derived from the
cardinal numerals. Some irregular ordinal numbers show the distinctions for the

features like number, gender, honorficity and form.

The classifiers in Nepali are grouped into two classes; true classifiers and quasi-
classifiers. The true classifiers inflect for gender whereas some of the quasi-classifiers

inflect for number and form.
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CHAPTER 4

VERBAL MORPHOLOGY

4.0 Outline

This chapter presents the analysis of verb stems in Nepali. It consists of six sections.
Section 4.1 discusses the characteristic features of verbs, namely, significant verb
stem finals, transitivity, syllabicity and sound a. In section 4.2, we discuss the
morphological processes like causativization, passivization and negativization. The
stem formation concept is presented in secion 4.3. Section 4.4 groups the verbs into
various groups based on the features discussed above and presents them with their
morphological tags. The finite state transducer of each group is illustrated. Section 4.5
deals with verbal inflections which include tense, aspect and mood. For every group
of inflections the morphological tags and finite state transducers are illustrated.
Section 4.5 deals with verbal inflections which include tense, aspect, mood and
participial forms. For every group of inflections the morphological tags and finite

state transducers are illustrated. Section 4.6 summarizes the findings of the chapter.

4.1 Characteristics of verb in Nepali
4.1.1 Significant verb stem finals

The basic verb stems end with different sound segments. Some of the final segments
are noteworthy from the morphophological point of view. The morphological
processes that are under consideration such as passivization, causativization,
negativization and other affixation processes need the information of the final

segment of the verb to produce the acceptable surface forms. The stem of the basic
verb is identified by removing the past tense third person singular marker -3 -jo from
the verb forms and then the remaining segment is analyzed with reference to various

phenomena. Those final segments which are significant from our point of view are

discussed as follows:*

! Pokharel (2010a) has mentioned the various strategies to derive the verb stems. Among them
imperative singular form as the basic stem has been adopted here for the simplicity, although it leaves

some exceptions.
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a.VVowel final stems

i. ~ending verb stems: A set of verb stems which end in vowel g 7 are listed in Table

4.1. The majority of the verb stems in this class are intransitive verbs but some of

them are transitive also. Some examples are listed in Table 4.2. The verbs 7% up’ri

'jump’ and 97 pakri‘arrest' in (1a) and (1b), respectively end with vowel Z i
(1) a. Har IRAT)

keto up"ri-jo
boy jump-PST.3SG.MASC
‘The boy jumped.’

b. FErel =g qihar |

prafari-le tsor-lai pakri-jo
police-ERG thief-DAT arrest-PST.3SG.MASC
"The police arrested the thief.’

Table 4.1: ending intransitive verb stems

Verb stem IPA Gloss
?ﬁ? uphri_ 'jump'
gy k"umtsi- ‘shrink’
EIEE tsoiti- 'be pieces'
irca b"atki- 'be broken'

The i-ending intransitive verb stems listed in Table 4.1 and i-ending transitive stems

listed in Table 4.2 look similar in their form. But they differ in their further

morphology.
Table 4.2: fending transitive verb stems
Base form IPA Gloss of stem
uf pakri- ‘arrest’
Birc] parkhi- ‘wait!
EIE] birsi- ‘forget’
wfea mAnsi- ‘throw away’
BiE= samdz"i- ‘'remember’
@i@l kultsi- ‘tread’
ELC uil- ‘spindle
< di- 'give’
for li- 'take’

112



iending verb stems listed in Table 4.2a behave differently. The vowel T u is
obligatorily inserted between the stems and suffix if the suffix that follows the stems

begins with 7 nand & # if the suffix begins with & #s”and & ¢”

Table 4.2a: iending transitive verb stems

Verb stem IPA Gloss
T pi 'drink’
& si 'sew'
El dzi live’

The vowel g 7at the end of the verb stem optionally drops without change in meaning.
The verb stem 977 pagli 'melt' in (2a) has retained vowel ¥ 7and verb stem 777

pagl 'melt' in (2b) vowel g 7is dropped.

2) a f& uRen)
hiti pagli-jo
ice  melt-PST.3SG.MASC
"The ice melted.’

b. B3 wvear|
hiti  pagl-jo
ice  melt-PST.35G.MASC
‘The ice melted.'

This vowel g 7 at the end of the verb stems also is optionally changed to & 4
especially when the suffix begining with 7 n, ¥ 4, and T e. For example, when -7 -
nu'-INF' gets attached to verb stem, g 7optionally changes to & 4. Table 4.3 lists these

alternative forms due to change of Z7to 3 4 in ending verb stems.
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Table 4.3: Alternative forms of ~ending verb stems

-iforms IPA -afroms IPA
3R up”ri- SH up"ra-
g k" umtsi- g k" umtsa-
I T tsoiti- ElE tsoita-
Bica b"atki- Wb b"atka-
Rl siuri- ST Siura-
fafr bigri- o bigra-
amr SApri- a9 SAPrA-
3t ugri- ) ug"ra-
RIRE) pagli- it pagla-
3 ugli- [T ugla-
SiECH ukli- EER ukla-
LiED pakri- RED pakra-
Bilc] pAark”i- T pAark"a-
far birsi- B birsa-

ii. aending verb stems: Some of the verb stems ending with the vowel 37 a are

listed in Table 4.4 and Table 4.5. Verb stems in this group are of both intransitive and

transitive types. The verb stem ##7 kama- 'earn’ in (3a) and 37 a- ‘come’ in (3b) end

with vowel 37 a.

(3) a IEel A AT HATH F |

us-le d"erai paisa  kama-eko ts"a

3SG.OBL-ERG more  money earn-PERF be-PST.3SG.MASC
'He has earned a lot of money.'

b. TH TF@EAE T AW
ram  skul-bata g"ar  a-jo

Ram school-ABL house come-PST.3SG.MASC
'Ram came home from school.'
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Table 4.4: a-ending verb stems (group 1)

Verb stem IPA Gloss
kel Ag"a- 'satisfy"

PHT kama- ‘earn’

ey takara- 'be broken'
qEpT muskura- 'insert’

il pa- 'get’

il a- ‘come’

Bl tsha- ‘cover the roof’
Rl ba- ‘open (mouth)'
il pa- 'get’

Sl la- 'put on'

il b"ja- 'manage’

il bja- 'give birth'

Table 4.5: a-ending verb stems (group 2)

Verb stem IPA Gloss
0 k"a- ‘eal’
Sl dza- 'go’

The a-ending verb stems are also of two kinds, a set of verbs in which vowel F u is
inserted between stem and suffix if the following suffix begins with Tz, and < &
with & #s” and & ¢"as in Table 4.4. Those verb stems as listed in Table 4.5 do not
take T u in the condition as stated above. In this group 7n is inserted in the non-past
tense and past habitual aspect.

ii. o-ending verbs stems: There are a few verb stems which end with 37 o. The stem
final 37 o obligatorily changes to & wif the following suffix begins with gushTd
g " then 7 n sound segments and 7 n is obligatorily inserted in non-past tense.
Table 4.6 lists some of the o-ending verb stems and Table 4.7a shows the change of

3T oto T uin the condition mentioned above.
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Table 4.6: o-ending verb stems

Verb stem IPA Gloss
q ro- ‘weep'
ar dho- ‘wash'
Bl tsho- ‘touch’

Table 4.7a: Change of oto uzin o-ending verb stems

Verb stem IPA Gloss

Tq ru-nu 'to weep'
g dru-nu 'to wash’
BN tshu-nu 'to touch'

iii. 4-ending verbs stems: There is a small set of verbs which end with the vowel 37 4.
The vowel 3 4 in the end of the vowel stem drops if the following suffixes begining
with T e, § i & wand 37 o are attached. Table 4.7a lists some 4-ending verb stems
and Table 4.7b shows some dropping of vowel 4.

Table 4.7b: 4-ending verb stems

Verb stem IPA Gloss
e SARA- tolerate’
®© rARA- ‘remain’

Table 4.7c: a-ending verb stems (4-dropped)

Verb stem IPA Gloss
e safi-era ‘tolerate-CONJUNT'
L1 rafi-era 'remain-CONJUNCT'

In the vowel ending verb stems, except verbs in Table 4.2a and Table 4.4,

semantically null element 7 n is inserted between stem and suffix if the suffix begins
with & #s”or 4 #"sounds. But, in the case of the verb stems in Table 4.2a and Table

4.4, only & “dais inserted after & u is inserted for some other purpose.
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b. Consonant final stems

i. Voiceless consonant ending stems: The verb stems that end with voiceless
consonants are both intransitive and transitive types. Some examples of the verb

stems ending with voiceless consonants are listed in Table 4.7d.

Table 4.7d: Verb stems ending with a voiceless consonant

Verb stem IPA Gloss
A KAs- ‘tighten’
£ kap- ‘tremble’
L g"aset- ‘drag’
EIE3 dzak- ‘insert’
wotE phjak- ‘throw'
= nats- ‘dance’

In this group of verb stems, semantically null elements @ z4 or & da are inserted

optionally between the stem and suffix if the suffix begins with & zs”and g ¢” These

forms are used only in non-past tense and past habitual aspect. These alternative

forms of the stems are listed in Table 4.8.

Table 4.8: Alternative forms from stems ending with voiceless consonant

Base stem forml form2

Y kas FET kasta- Feq kasda-

B kap I Kapta- @it kapda-
YT g"aset FHST g'asetta- | TEST g"asetda-
STk dzak o7k dzakta- iFe dzakda-
FatE phjak Fqih p"jakta- Fgl#s phjakda-
= nats 7= natsta- =& natsda-

ii. Voiced consonant ending stems: The verb stems that end with voiced consonants
are of both types intransitive and transitive. Some examples of the verb stems ending

with voiced consonants are listed in Table 4.9.
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Table 4.9: Verb stems ending with voiced consonant

Verb stem IPA Gloss
Eﬁ?[ bol- 'speak’

i pid- ‘grind’

I thun- ‘close’

TG pats"ar- ‘throw down’
EEN dub- 'sink’

GH ts"am- feel

EIEy kPodz- 'search’

In this group of stems also, a semantically null element @ da is inserted optionally

between the stem and suffix if the suffix begins with & #” or " These forms are

used only in non-past tense and past habitual aspect. These alternative forms of the

stems are listed in Table 4.10.

Table 4.10: Alternative forms from stems ending with voiced consonant

Base stem Alternative form
A bol- Few bolda-
ﬁ'{pid— fdg pidda-

I t"un- g7 t"unda-

TG pats"ar- 7577 patstarda-
g dub- g7 dubda-

g ts"am- I+ ts"amda-
@ k"odz- @Ive kPodzda-

4.1.2 Transitivity

Transitivity is the number of argument that a verb takes (Katamba 1993:256-62;
Pyane 1997:171). The transitivity is significant in verbs. Morphology of the verbs

can be further analyzed in term of this feature.

a. Intransitive verbs

Those verbs which take only one argument as subject noun phrase are intransitive

verbs. In example (4) the verb T& ur”'get up' has taken only one argument 3 u'he’ as
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a subject and in example (5) the verb & bas 'sit'’ has taken only one argument T u

'he’ as subject, therefore, they are intransitive verbs.
@) 3 FEd 3o

u  bihan-ai ut"-jo

he morning-EMP rise-PST.3SG.MASC

'He got up early in the morning.'

(5) 3w TG |
u  sikdhai gPar-ma  bas-ts"a
3sG always home-LOC Sit-NPST.3SG.MASC
'He always stays at home.'

The other verbs listed in Table 4.11 such as &% kud 'run', & bas 'sit', Fq sut

'sleep’, etc. also take only one argument as the subject.
Table 4.11: Intransitive verbs

Intransitive verb | IPA Gloss

IS ut™- 'wake up'
E: kud- ‘run’

EE bas- sit!

e Iad- ‘fall down'
qq sut- 'sleep’
T Agha- ‘'satisfied'

b. Transitive/ditransitive verbs

Those verbs which take two arguments are said to be transitive and those verbs which
take three arguments are said to be ditransitive verbs. Both types of verbs are kept
here under the same group as they behave in the same way at the morphological level.

The Tables 4.12 and 4.13 list the transitive verbs and ditransitive verbs, respectively.

The verb @72 kat 'cut’ in (6) has taken two arguments ¥Z7% sjam 'Shyam' and &
ruk™'tree’ as subject and object of the sentence, respectively. And the verb 72 di'give'
in (7) has taken three arguments # mi'1sG', F% us'he.0BL' and /@& kitab 'book’

as subject, indirect and direct object of the sentence, respectively.
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(6) YU &G HIeAT |

sjam-le ruk™ kat-jo
Shyam-ERG  tree cut-PST.3SG.MASC
'Shyam cut the tree.'

(7) ¥ gEars fpare R
mai-le us-lai kitab di-€
1SG.OBL-ERG 3SG.OBL-DAT book give-PST.1SG.MASC

'T gave him a book.'

Some transitive verbs are listed in Table 4.12 which take only two arguments as
subject and object and some ditransitive verbs as listed in Table 4.13 take three

arguments as subject, indirect and direct objects.

Table 4.12 Some transitive verbs

Transitive verb | IPA Gloss
EArA kat- ‘cut’
0 k"a- ‘eal’
-] tsu- 'suck’
KL pad®- ‘read’
a'a\? tok- 'bite’

Table 4.13: Some ditransitive verbs

Ditransitive verb IPA Gloss
fae tir- ‘pay’
EEN bets- 'sell
T di- give'
G lekh- ‘write'
[re sod"- ‘ask'

4.1.3 Syllabicity

Nepali verb stems can be grouped into two classes based on the number of syllables in

a stem. This feature is significant especially in the causative stem formation.

a. Monosyllabic verb stems

Those verb stems which have only one syllable are said to be monosyllabic verb
stems. Some examples are listed in Table 4.14.

120



Table 4.14: Monosyllabic verb stems

Verb stem IPA Gloss
EIE bol- 'speak’
1 k"a- ‘eal’
ﬁ‘a{ pid- ‘grind’
REN thun- ‘close’
Y KAs- ‘tighten'
CEl dub- 'sink’
gH tsham- ‘feel
EISH kPodz- 'search’
g el k"ol- ‘open’
SER suk- 'be dried'
1 k"a- ‘eal’

il dza- 'go’

T di- 'give’
v dho- 'wash'
iy ro- ‘weep'
& si- 'sew’

T pi- 'drink’

b. Polysyllabic verb stems

Those verb stems which are formed from two or more syllables are said to be

polysyllabic verb stems. Some examples are illustrated in Table 4.15.

Table 4.15: Polysyllabic verb stems

Verb stem IPA Gloss
ki up"ri- jump'
gt Kumtsi- shrink
wick b"atki- 'be broken'
B pats"ar- '‘throw down'
‘a@?; g"Aset- ‘drag’
feieal muskura- 'insert’
ﬁgﬁ( nitsor- 'squeeze’
g nimot"- ‘twist'
R tsit"or- 'scratch’
[EREH ts"imal- ‘prune’
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4.1.4 Sound 3T a

The sound 37 a appears in Nepali verb stems in two manifestations, one as a normal
vowel phoneme 37 a ; and another as a causative marker =37 -a while forming the

causative verb stems. The presence and absence of &7 a sound in the base verb stem

is very significant for forming the causative stems. Therefore, the basic verb stems

can be grouped into two classes, i.e., stems with 37 a sound and stems without 37 a

sound. Some examples of former group are listed in Table 4.16 and of latter group are
listed in Table 4.17.

Table 4.16 Verb stems with g sound

Verb stem IPA Gloss

gfg k'ad- ‘oress down'’
Mef gal- 'melt’

18 tshan- ‘choose’
EE1LS pats"ar- ‘throw down'
W kotsar- ‘insert into'
B dakar- ‘bulch’

Table 4.17: Verb stems without a sound

Verb stem IPA Gloss
fae. tir- ‘pay’

EEN bal- ‘burn’
arq kPop- ‘cut deep'
e g"At- 'be less'
]%'FI_C: tsimat- ‘pinch’
fgae ts"imal- ‘prune’

4.2 Morphological processes

4.2.1 Causativization/transitivization

In transitivization, an argument is added irrespective of the role of the argument but in
causativization, the added argument is definitely the causer. The morphological

change in the verb stem and syntactic make up are the same in both the processes,
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however, the interpretation may differ semantically (Katamba 1993:274-5; Pokharel
2054VS:6-16). But, in this study, both are treated as a single process. In sentence (8a),

the verb a7 'slept-pST.3sG' is non-causative which has taken =7 batstso ‘child' as
subject of the sentence. When it is causativized as F@g7 sut-a-in 'sleep-CAUS-

PST.3SG.FEM.HON' in (8b), it has taken a new subject 37#7 ama 'mother as a causer and

the subject of the non-causative construction is demoted to the object of causativized
verb. So, in the process of causativization, a morphological causative marker is
suffixed to the verb stem and is followed by the agreement markers. Table 4.18 lists

some examples of such causative verb stems.

(8) a. === AT
bAtstso sut-jo

child.sc.MAsC  sleep-PST.3SG.MASC
"The child slept.'

b. ATHTT S=aTaTs qared |
ama-le batstsa-lai sut-a-in

mother-eERG child-DAT sleep-CAUS-PST.3SG.FEM.HON
"The mother made the child sleep.’

Table 4.18 Causative verb stems

Casuative verb IPA Gloss

3T ut'-a ‘cause to wake up'
qar sut-a ‘cause to sleep’
foa tir-a 'cause to pay"
o lek"-a ‘cause to write'
T b"An-a ‘cause to say'
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Some ways of causative formation

a. by - 3T -a suffix

The causativization by a causative marker - 37 -a is the most regular and the bulk of
the non-causative stems become causative stem by this process. The verb stems listed

in Table 4.18 are formed by this method.?

b. by both - 37-a and #7e7-al suffixes

A small set of verb stems which, instead of taking marker - 37 -a, also take marker
JTe7 -al to form the causative stems. For example, verb stem & k”as 'drop' in (9a),

gets causativized by maker - 37 -ain (9b) and by 37e7 -a/in (9¢). Table 4.19 lists some

examples of this type of causative stem formation.

(9) a TFT @
d"upga k"as-jo
stone  drop-PST.3SG.MASC
"The stone dropped.’

b. Fewl I @EHN|
keta-le d"unga k"as-a-jo
boy-ERG stone  drop-CAUSE-PST.3SG.MASC
"The boy dropped a stone.’

C. heldl g3l G|
keta-le d"upga  k"as-al-jo
boy-ERG stone drop-CAUSE-PST.3SG.MASC
‘The boy dropped a stone.’

Table 4.19: Verb stems forming causatives with - 37-a and 3ic-al

Base Gloss Causative Gloss

Y bas- sit T/ basa-/basal- cause to sit

g k"as- | drop GI/E@dre] k"asa-/k"asal- cause to drop
a:—s: tstid- snatch slgwaaq tsida-/tstidal- cause to snatch
o tstin- | Chop off | AU tsPina-/ts"inal- cause to chop off

2 Most of the Nepali grammarians believe that the basic causative marker is -7 -au. But in this

study, -7 -ais assumed to be the basic causative marker simply for computing purpose.
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c.by ¥a— 3&Ta

A small set of monosyllabic verb stems having the vowel 3 4 in between consonants
(i.e. CaC structure) form the causative stem by changing the vowel & 4 to 37 a. The
verb stem #Lmar 'die' in (10a) is causativized as #7T mar 'kill' in (10b). Some of the

verb stems in which causative stems are formed by this way are listed in Table 4.20.

(10) a. 97 w3 |
mriga  mar-jo

deer die-PST.35G.MASC
The deer died.'

b.  STeel HT HEAT|
bagh-le  mriga mar-jo

tiger-eRG  deer die-CAUSE-PST.35G.MASC
"The tiger killed the deer.’

Table 4.20: Verb stems forming causatives by changing 4 to 37a

Base verb Gloss Causative Gloss

W mar- die W mar- kill

T SAL- shift T _sar- cause to shift

I tsal- move 1 tsal- cause to move

T AL pass over TR tar- cause to pass over

T pAT- fall IR par- cause to fall

T gal- melt e gal- cause to melt

I bal- burn 1] bal- cause to burn
d.by Tu— o

Another set of monosyllabic verb stems having vowel J u in between the consonants
(i.e. CuC structure) forms the causative stem by changing the vowel uzto o. The verb
stem @7 k"ul 'open’ in (11a) is causativized as @7 k"ol 'open.CAUSE' in (11b). Some

of the verb stems in which causative stems are formed by this way are listed in Table
4.21a.
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(11) a T Gl |
d"oka k"ul-jo
door 0pen-PST.35G.MASC
"The door opened.’

b. 9relel @Ikl @iedT |
pale-le d"oka  k"ol-jo
gate-keeper-eErG door 0pen.CAUSE-PST.35G.MASC
"The gate keeper opened the door.'

Table 4.21a: Verb stems forming causatives by chaning Futo o

Base verb Gloss Causative | Gloss

@,‘c{tshug- be left behind Ei’l‘s: ts"od- | cause to be left behind
g k"ul- open @reTkhol- | cause to open

T2 phut- break HIg plod- | cause to break

el g"ul- dissolve Hie ghol- | cause to dissolve

Interestingly, both the verb stems listed in Table 4.21a can also be causativized with
causative marker - 37 -a like the verb stems as listed in Table 4.18. The causative verb

stems of this set are listed in Table 4.21b.°

Table 4.21b: Verb stems forming causatives by suffixing - 37 -a

Base verb Gloss Causative Gloss

B ts"ut- be left behind | gaT tshut-a cause to be left behind
g k"ul- open Gl khul-a cause to open

%< phut- break Falphut-a cause to break

T g"ul- dissolve el g'ul-a cause to dissolve

T ts"od- | be leftbehind | Grer tshod-a | Cause to be left behind
@ k"ol- open @l khol-a | cause to open

HIg p"ud- break FreTprod-a | cause to break

e g"ul- dissolve A ghol-a | cause to dissolve

% In Table 4.21a, the change of @ to § has not been discussed here (see Pokharel 2054VS). The
causativizations shown in Table 4.21a and Table 4.21b have slightly different semantics.
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e. by 3T ainsertion

A subset of polysyllabic i-ending verb stems containing consonant cluster form the

causative stem by inserting the vowel 37 a in between the consonants in the cluster.

The verb stem 77767 pagli 'melt' in (12a) is causativized as F777e] pagal 'melt.CAUSE' in

(12b). Some examples of verb stems in this process are listed in Table 4.22.

(12) a. &3 9Fear
Aiti  pagli-jo
ice  melt-PST.3SG.MASC
"The ice melted.’

b. BT &S T |
gham-le  fili  pagal-jo
SUN-ERG  ice  melt.CAUSE-PST.3SG.MASC
"The sun melted the ice.'

Table 4.22: Verb stems form causatives by inserting 7 a

Base verb Gloss Causative Gloss

3% uphri- | Jump TR uphar- cause to jump
T bigri- | spoil e bigar- cause to spoil
A sapri- | flourish YU sapar- cause to flourish
I ughri- | Open TR ughar- cause to open
e pagli- | melt I pagal- cause to melt
Itk ukli- climb up JhTel ukal- cause to climb up

Now, it has been clear that the causative stem formation from base verb stems

depends on various features available in the verb stems such as syllabicity, presence

and absence of &7 asound in the stem, transitivity and stem final segments.*

4.2.2 Passivization

Passivization is an opposite phenomenon to causativization in terms of syntax. When
passivization takes place, the subject noun phrase is either demoted to postpositional
phrase or dropped (Katamba 1993:268-9; Pokharel 2054VS:1-5) In Nepali,

* See Adhikari (2062VS) and Pokharel (2054VS) for detail information.
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passivization from intransitive verbs is also possible, but it is restricted only to default
agreement (i.e, third person singular), and to some other morphology and
interpretation as well (Pokharel 2054VS; Adhikari 2062VS). But the passivization

from transitive/causative verbs undergoes for full morphological paradigm and in its

interpretations. However, in both cases, the passive marker is the same, i.e., & -7that
follows the non-passive stem. The verb as &7 sut 'sleep’ in (13a) is intransitive and
3,77% sut-i 'sleep-pAss' is the passive form in (13b). The verb @& Jek” ‘write' in (13c)
is a transitive verb and /@ Jek”-i ‘write-PAss' in (13d) is the passive form, @7 lek”-

a ‘Write-CAUSE' in (13e) is causative stem and @@Tg Jek"-a-i 'Write-CAUSE-PASS' in

(13f) is the causative-passive stem. Therefore, the passive stem of a verb is at least
theoretically possible to be derived from intransitive, transitive and causative verb

stems. Table 4.23 lists some passive forms of the verbs.

(13) a. ¥ o< THY g |
mA  adza ramrari sut-€
1SG today nice sleep-PST.1SG
'T slept nicely today.'

b. < T A |
adza ramri  sut-i-jo
today nice sleep-PASS-PST.3SG.MASC
'(Myself) slept nicely today.'

c. 39T UIT =g ofed |
us-le euta  tsit"t"i: lek"-jo
3SG-ERG one.CLF letter  write-PST.3SG.MASC

'He wrote a letter.'

d. ITEE UIaT R «RaAr |

us-bata  euta  tsit"t"ir lek"-i-jo
3SG-ABL one.CLF letter  write-PASS-PST.3SG.MASC
‘A letter was written by him.’
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e. Il U3 ﬁ'ﬁ ECIRIN

us-le  euta  tsit"t"ii lek"-a-jo

3SG-ERG one.CLF letter  write-CAUS-PST.3SG.MASC

'He caused to write a letter.'

f. ITAIE UIaT L <@

us-bata euta tsit"t"i: lek"-a-i-jo

3SG-ABL one.CLF letter  write-CAUS-PASS-PST.3SG.MASC

'He was made to write a letter.'

Table 4.23: Some passive verb stems

Passive verb IPA Gloss

3t ut"-i- 'be waken up'

@% sut-i- 'be slept'

e tir-a-i- ‘cause to be paid'
ISECIES lek"-a-i- ‘cause to be written'
E1IES Agha-i- 'be satisfied'

4.2.3 Negativization

Negativization in Nepali is primarily an affixation process which includes both

prefixation and suffixation. Basically the negative marker is 7 na 'NEG' is used in both

cases; it is consistent in its form in prefixation process whereas it gets slightly

modified in suffixation due to morphophonemic changes (Pokharel 2054 VS:40-6).

a. Prefixation

The negativization by prefixation takes place in moods: potential, optative and
imperative, aspects: perfect and imperfect and participial forms: absolutive,

conjunctive, infinitive, purposive, perfective, prospective and conditional as shown in

Table 4.24, the negative by prefixation in a verb @7 k”a-'eat'.
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Table 4.24: Negation by the prefixation of negative marker F na-

Grammatical categories Positive Negative
Potential gretl khala QT na-k"ala
Optative gy khaes @Y na-k aes
Imperative @ kha @ na-k"a
Perfect Aspect @ruaT kPa-eko @IUHT na-kPa-eko
Imperfect Aspect @fE k"a-dai TafT na-k"a-dai
Absolutive g kha-i: @S na-kMa-i:
Conjunctive Participle T kha-era 9 na-kMa-era
Infinitive 9 k"a-nu @M na-k"a-nu
Purposive g kMa-na @1 na-k"a-na
Conditional Q@MU kPa-¢ 99U na-kPa-e
Perfective @M kha-e @ na-ka-e
Prospective @ kha-ne @M na-k"a-ne

b. Suffixation

The negativization by suffixation takes place in tense: past and non-past and aspects:

past habitual and inferential as shown in Table 4.25 in a verb @ k”a- 'eat’. The

negative marker # na- 'NEG' always follow the tense marker and precedes the

agreement markers.’

Table 4.25: Negation by the suffixation of negative marker - 7-na

Grammatical categories Positive Negative
Non-Past Tense g k"a-nts"a @ k"a-daina
Past Tense @ kra-jo @M k"a-ena

Past Habitual Aspect @l k"a-nt"jo GETe kha-daina-thjo
Inferential Aspect s kha-ets"a guag kha-e-na-ts"a

4.3 Stem formation

As discussed in (4.2.1) the causativization is very productive in Nepali verbs at

morphological level. The causative stems are formed from both intransitive and

transitive verb stems. Thus, from a causativization process, the stems can be divided

® In non-past tense and past habitual aspect, negative marker is preceded by%dAi, it's status is yet to be

discovered.
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into two types of stems: base verb stems and causative stems. However, there are
some verb stems from which the causative verb stems can not be formed due to either
phonological or semantic constraints.

The passivization as discussed in (4.2.2) is a very productive phenomenon in
Nepali morphology. That means, almost all the verb stems either intransitive or
transitive verb stems can be passivized. Above all, the causative stems formed from
the non-causative stems can still be passivized. This means, causative-passive stems
have also been possible. Therefore, it can be generalized that a verb can have at least

four different forms as shown in Table 4.26.

Table 4.26: Pattern of the stem formation

Category Form Example 'write'
Basic verb stem \Y/ g lek"
Passive verb stem V-7 /T lek"-i
Causative verb stem V-2 @l lek -a
Causative Passive verb stem | \/_g_; @S lekh-a-i

4.4 Grouping of verb stems in Nepali

Characteristic features of Nepali verbs discussed in (4.1) and (4.2) are taken as the
bases for grouping of Nepali verbs into various classes, so that the syntax of
morphemes can be described and implemented to create the finite state network. At
the same time, classification of verb stems also helps in branching of sub-lexicons to
their respective inflectional paradigms. The phonological rules that are identified can

also be systematically implemented.

4.4.1 Intransitive verb stems

a. Verb stem Typela

a-ending polysyllabic verbs in Nepali which have only two forms: base stem and

passive stem. Some such verb stems with both the forms are listed in Table 4.27 with

their corresponding morphological tags and gloss of base stems.
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Table 4.27: Typela verb stems

Base form Tags | Passive form Tags Gloss of base
TET Agha +VERB | 39Tg agha-i +VERB+PASS | 'to be satisfied'
b kara +VERB | %{% kara-i +VERB+PASS | 'to shout'

9T nida +VERB | {9212 nida-i +VERB+PASS | 'to sleep’

gl bahula +VERB | 9[gelg bahula-i +VERB+PASS | 'to be mad'
WEFHT muskura | VERB | §¥HAS muskura-i | tVERB+PASS | 'to smile’

<ol 1adza +VERB | &I9TTg 1adza-i +VERB+PASS | 'to shy'

<Y tusa +VERB | THTF tusa-i +VERB+PASS | 'to sprout’

The finite state transducer illustrated in Figure 4.1 encodes the verb stems listed in

Table 4.27 and it is capable of analyzing and generating verb stems listed in Table

4.27.

Figure 4.1: A finite state transducer for Typela verb stems

b. Verb stem Typelb

7-ending polysyllabic verbs in Nepali which have four forms: base stems, passive

stems, causative stems and causative-passive forms. Some such verbs with all the

forms are listed in Table 4.28 with their corresponding morphological tags and gloss

of base stems.
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Table 4.28: Typelb verb stems

+VERB +VERB+PASS | +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of base
ElIEe] EIECE e AEATE tsok"j-a-i 'to be pure’
tsok"i tsok™i-i tsok"j-a
R RT3 T TS gumsj-a-i | 1O Pe
. . . suffocated’

gumsi gumsi-i gumsj-a

hoe houe s b overturned'
g opti g opti-1 g optj-a
gf«}h gf%bg T THATZ tukrj-a-i 't be _broken
tukri tukri-i tukrj-a INto pieces

The finite state transducer illustrated in Figure 4.2 encodes the verb stems listed in

Table 4.28 and it is capable of analyzing and generating them.

o

()

=0

Yy ™
S J +VEREB:0
T +VERE:0
0 o o
: - S
Vhazelb AT

™y Y g
J " "

+CAUSE:0

SVERED PASS-0
g Yy +PASS:
" .
0 +VERB:0 \/ +CAUSE:0
N o
Y, \_/ \_/

Figure 4.2: A finite state transducer for Typelb verb stems

The rules listed in PR 4.1 are compiled into a finite state transducer and composed

with the finite

Phonological

PR4.1

state transducer illustrated in Figure 4.2.

rule

i. Stem final vowel 7 7 of the iending intransitive verbs at the surface level is

changed to vowel & ;j before the causative marker 37 a.

Regular

expressions: fo ->¥ || &
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ii. Independent vowel 37 a changes to its corresponding dependent vowel <7 a
after 7 j.
Regular expression: 3T -> o || T __;
c. Verb stem Typelc

7-ending polysyllabic verbs in Nepali which have four forms: base stems, passive

stems, causative stem and causative-passive stems. In this group of verbs, causative

marker -a is inserted between the consonants in consonant cluster while forming the

causative stems and final vowel Z i is dropped. Some examples are listed in Table

4.29 with their corresponding morphological tags.

Table 4.29: Typelc verb stems

+VERB +VERB+PASS | +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of base
ST ukli | SfaFeg ukli-i | ST ukal SHIT ukal-i 'step up’

I ughri | SO ughri-i | SR ughar S ughar-i ‘be opened’
SR up'ri | SThS uphri-i | SHR up"ar SHIT upar-i jump’

uRT ghasri | OIS gPasri-i | TR g"Asar A g"asar-i 'scrawl’

I thupri | GUT thupri-i | T t"upar g thupar-i ‘be piled up’
A nik"ri | AT nik"ri-i | FERaikPar | F@IR nikar-i ‘be empty’
9t pagli | 9T pagli-i | T pagal T pagal-i ‘melt’

A sapri AT sapri-i | I sapar JOI sapar-i ‘grow well
o sudri | GOT sudri-i | GIR sud"ar e sud"ar-i 'improve’

The verb stems listed in Table 4.29 are compiled into a finite state transducer as

illustrated in Figure 4.3 and it is capable of analyzing and generating them.
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Figure 4.3: A finite state transducer for Typelc verb stems

The phonological rules in PR 4.2 are compiled into a finite state transducer and
composed with the finite state transducer demonstrated in Figure 4.3.

Phonological rule
PR 4.2
i. Causative marker 37 a inserted between the consonants cluster of the 7~ending

intransitive verbs at the surface level.

Regular expression: [..] -> «T|| cons __ cons;

ii. Stem final vowel 7 i of the i-ending intransitive verbs is deleted for causative
stem.

Regular expression: & ->[1|__;
iii. Independent vowel 37 ais changed to its corresponding dependent vowel =7 a.

Regular expression: 3T -> <l || #,;

d. Verb stem Typeld

Monosyllabic verb stems in Nepali having CaC structure which have four forms: base
stem, passive stems, causative stems and causative-passive stems. Vowel <7 a of the

verb stems changes to vowel & 4 when causative maker &7 a follows the stem. Some

examples are illustrated in Table 4.30 with their corresponding morphological tags.
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Table 4.30: Typeld verb stems

+VERB +VERB+PASS | +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of
base

I kap ®ifT kap-i | %97 kip-a &U1g kip-a-i 'shiver’

219 fids B Ads-i | 29T fiAs-a FAE fixs-a-i 'laugh’

The verb stems listed in Table 4.30 are compiled into a finite state transducer as

illustrated in Figure 4.4 and it is capable of analyzing and generating them.

+PAss:0

Figure 4.4 A finite state transducer for Typeld verb stems
The phonological rules involved in this process are listed in PR 4.3 which are
compiled and composed with the transducer illustrated Figure 4.4.

Phonological rule
PR 4.3
i. Vowel =7 a of the verb stems having Ca C structure is changed to vowel 3 4 if
the stem is followed by causative maker 37 a at the surface level.
Regular expression: 3T ->[]]| cons _ cons;
ii. Independent vowel 37 a changes to its corresponding dependent vowel 7 a.

Regular expression: &1 ->aT || __ #,;
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e. Verb stem Typele

Monosyllabic consonant ending intransitive verb stems in Nepali that have four
forms: base stem, passive stems, causative stems and causative-passive stems have

been grouped. Some examples of verb stems of are illustrated in Table 4.31 and

Table 4.32 with their corresponding morphological tags.

Table 4.31: Typele verb stems (i)

+VERB +VERB+PASS | +VERB+CAUSE +VERB+CAUSE+PASS | Gloss of
base

9 bas TR bas-i ol bas-a g bas-a-i sit

G k"as @R k"As-i | @AETk"As-a |aTg k"as-a-i drop

& ts"in S tshin-i | T tshin-a 5 tshin-a-i chop off

Table 4.32: Typele verb stems (ii)

+VERB +VERB+PASS | +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of
base

H{ mar AR mar-i H{ mar-a H{R mAr-a-i 'to kill

et gal et gal-i Tl gal-a TelTg gal-a-i 'to melt’

=l tsal el tsal-i el tsal-a AT tsal-a-i 'to move?'

S dzAts | S dzAts-i ST dzAts-a WAE dzAts-a-i 'to examine'

T A"Ar | TR dZ Ar-i | T dz"Ar-a FAS dz"ar-a-i 'to drop’

T tAr T tAr-i < tar-a g tar-a-i 'to escape
artfully'

L SAT T sar-i | sar-a qUg sAr-a-i 'to move
aside’

The verb stems listed in Table 4.31 and Table 4.32 are compiled into a finite state

transducer as demonstrated in Figure 4.5 and it is capable of analyzing and generating

them.
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Vbazele

+PAsS:0

Figure 4.5: A finite state transducer for Typele verb stems

The phonological rules in PR 4.4 are compiled and composed with the transducer
illustrated in Figure 4.5.

Phonological rule

PR 4.4
I. Halanta <z at the end of the consonant ending verb stem is deleted before the
causative marker #7 aand passive marker £ 7at the surface level.
Regular expression: < -> [ 1| __ $[em;
ii. Independent vowel 37 a and 7 change to their corresponding dependent
vowels «7 aand £/ respectively.

Regular expressions: 3T -><T || #.;

T >t #;

4.4.2 Transitive verb stem
a. Verb stem Type2a

Polysyllabic verbs which contain vowel 37 a within the stems and have only two

forms: base stem and passive stem are grouped in this class. Some examples of such
verbs are listed in Table 4.33 and Table 4.34 with their corresponding morphological

tags and the gloss of base stems.
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Table 4.33: Type2a verb stems (i)

Tags Tags Gloss of stem
I utsal +VERB | 3T utsal-i +VERB+PASS | 'to lift’
AW ardzap +VERB | 31T ardzap-i | TVERB+PASS | 'to sharpen’
AR dz"Apar +VERB | STM¥ dz"apar-i | TVERB+PASS | 'to scold'
TR pats"ar +VERB | U patshar-i | TVERB+PASS | 'to make upside

down'
TAY sarap +VERB | (U g Arap-i +VERB+PASS | to curse'
Table 4.34: Type2a verb stems (ii)

VI-form Tags | Passive form Tags Gloss of stem
AR mar +VERB | |1 mar-i +VERB+PASS | 'to lift'
e gal +VERB | TfeT gal-i +VERB+PASS | 'to melt'
1T tsal +VERB | =(feT tsal-i +VERB+PASS | 'to make move'
Wt dzats +VERB | $tf&r dzats-i +VERB+PASS | 'to examine'
M dzar +VERB | 21X dz"ar-i +VERB+PASS | 'to drop'
TR tar +VERB | @1 tar-i +VERB+PASS | 't0 '
I sar +VERB | 9T¥ sari +VERB+PASS | 'to shift'

The verb stems listed in Table 4.33 and Table 4.34 are compiled into a finite state

transducer as demonstrated in Figure 4.6 and it is capable of analyzing and generating

them.

Wbhaszela

Figure 4.6: A finite state transducer for Type2a verb stems

The phonological rules involved in this process are listed in PR 4.5 and they are

compiled and composed with the finite state transducer as demonstrated in Figure 4.6.
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Phonological rule
PR 4.5

i. Halanta <> at the end of the consonant ending verb stems is deleted before the
causative marker 37 aand passive marker g 7at the surface level.
Regular expression: < -> [ 1| __$[3m;

ii. Independent vowel 37 a2 and g 7 are changed to their corresponding dependent
vowels <7and /£ respectively.
Regular expressions:

AT >l || #,

T > _#,

b. Verb stem Type2b

iending polysyllabic basic verb stems which have four forms: base stems, passive

stems, causative stems and causative-stems have been grouped in this class. Some

examples are listed in Table 4.35 with their corresponding morphological tags.

Table 4.35: Type2b verb stems

+VERB +VERB+PASS +VERB+CAUS | +VERB+CAUSE+PASS | Gloss of
E base

af=r ufrg 6T EEIE) ‘arrest'

pakri pakri-i pakr-a pakr-a-i

afd 9fET parkti-i | @l qE@rg ‘wait’

parkhi park"-a park"-a-i

IEIL) fafde ot IECIE ‘forget'

birsi birsi-i birs-a birs-a-i

bl AT mansi-i | FwT LRI ‘throw

mAnsi mAns-a mAns-a-i away

afeer afrers qEET qee 'remember’

samdz"i | samdz"i-i samdz"-a samdz"-a-i

Fie Fleas kultsi-i | FoaT FoTg ‘tread’

kultsi kults-a kults-a-i

ST SR SEC SEGIE] 'spindle’

uiti uiti-i uit-a uit-a-i
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The verb stems listed in Table 4.35 are compiled into a finite state transducer as

demonstrated in Figure 4.7 and it is capable of analyzing and generating them.

‘3:-'::0
Y P
S - +VEREB:0
= +VERE:0
; - L .
Vhaselh 3T LCAUSE-O
Ty Ty e
"/ " "
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BE] - ol ) +PAss:0
- A
0 +VERE:0 +CAUSE:D
S, E o ) >
(N (N s

Figure 4.7: A finite state transducer for Type2b verb stems

The finite state transducer in Figure 4.7 is composed with the network of phonological
rules listed in PR 4.6.

Phonological rules

PR 4.6

i. Vowel £ j of the jending transitive verbs is deleted before the causative marker
T a at the surface level.
Regular expression: o ->[]|__=m

ii. Independent vowel 37ais changed to its corresponding dependent vowel 7.

Regular expression: 3T -> T || #.;

c. Verb stem Type2c

Monosyllabic verb stems having C a C structure which have four forms: base stem,

passive stems, causative stems and causative-passive stems. Vowel 37 a of the basic
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verb stems changes 3 4 when the causative maker 37 a follows the base stem. Some

examples are illustrated in Table 4.36 with their corresponding morphological tags.

Table 4.36: Type2c verb stems

+VERB +VERB+PASS | +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of
base

@ QY Qqar g ‘pile up’

k"ap k"ap-i k"Ap-a k"Ap-a-i

me e T Y ‘oury’

gad gad-i gad-a gad-a-i

E1k8 g EEll g ‘print’

ts"ap ts"ap-i ts"Ap-a ts"Ap-a-i

it ™ Zar Zarg 'stick up'

tas tas-i fAs-a fAs-a-i

ae UGN T EIES ‘pull’

tan tan-i tAn-a tAn-a-i

=L = EEIE) 'dance’

nats nats-i nats-a nAts-a-i

ElC] aitfer o= EEIR 'survive'

bats bats-i bAts-a bats-a-i

HED HIED Al FEAR ‘drive’

Aak hak-i Axk-a Axk-a-i

The verb stems listed in Table 4.36 are compiled into a finite state transducer as

illustrated in Figure 4.8 and it is capable of analyzing and generating them.

+PASs:0

Figure 4.8: A finite state transducer for Type2c verb stems
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The phonological rules involved in this process are listed in PR 4.7 which are

compiled and composed with the transducer illustrated in Figure 4.8.

Phonological rule

PR 4.7

i. Vowel =7 a of the verb stems having C a C structure is changed to vowel 4 if the
stem is followed by causative maker 37 a at the surface level.
Regular expression: 3T ->[] || cons __ cons;
ii. Independent vowel 37 a is changed to its corresponding dependent vowel <7 a.
Regular expression: 3T -> <l || #;
d. Verb stem Type2d

Monosyllabic consonant ending transitive basic verb stems which have four forms:
base stem, passive stems, causative stems and causative-passive stems have been
grouped in this class. Some examples are illustrated in Table 4.37 with their

corresponding morphological tags.

Table 4.37: Type2d verb stems

+VERB +VERB+PASS +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of
base

¢ pad” 9 pad-i el pad™-a 9eTS pad-a-i read

% kin o6 kin-i T kin-a T2 kin-a-i buy

S dzot ST dzot-i ST dzot-a SATg dzot-a-i plough

g g"as R ghas-i AT g"As-a TqS g"as-a-i massage

The finite state transducer illustrated in Figure 4.9 encodes the verb stems listed in

Table 4.37 and it is capable of analyzing and generating them.
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+Pass:0

Figure 4.9: A finite state transducer for Type2d verb stems
The phonological rules listed in PR 4.8 are compiled and composed with the

transducer demonstrated in Figure 4.9.

Phonological rule

PR 4.8

I. Halanta <> at the end of the consonant ending verb stem is deleted before the
causative marker 37 a and passive marker g 7at the surface level.
Regular expression: <: ->[] || __ <=,

ii. Independent vowel 37 a2 and g 7 are changed to their corresponding dependent
vowels <7a and £ 1, respectively.
Regular expression: 3T -> <l || #,;

T >k _#,
4.4.3 Irregular verb (intransitive and transitive) stems

Some of the intransitive and transitive verb stems which are not regular in their stem

formation process. Some of the verbs of this type are listed in Table 4.38.
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Table 4.38: Irregular verb stems

+VERB +VERB+PASS +VERB+CAUSE | +VERB+CAUSE+PASS | Gloss of base
AT a ATT a-i ‘come’
ST dza g dza-i 'go’

A ro AT ro-i ©dl ru-wa ©4dlg ru-wa-i cry’

Bl ho B1Z ho-i 'be'

Gl k"a g ka-i Tl k"w-a T3 kMw-a-i ‘eat’

ql pa qrg pa-i 'get’

fT di & di-i faaT di-la f&ee di-la-i 'give'

e 1i 7% li-i T 1-ja T |-ja-i ‘take'
ddo | d1g d'o-i gld'u-la | g5 d"u-la-i ‘wash'
Y bas- AT bas-al- | I bas-al-i 'sit’

Y k"As- GO k"asal- | @I kPas-al-i ‘drop’

S tsiidi- TS tsiidal- | TSI tsiid-al-i 'snatch'
3 ts"in- et tsPinal- | fIfeT tshin-al-i ‘chop off’

The finite state transducer for irregular can not be generalized as done in earlier cases.

Therefore, their network is not demonstrated rather they will directly be encoded and

implemented.

4.4.4 Suppletive verb stems

There are two pairs of suppletive verb stems; they are g- fu- 'become' vs. #- b%s-

'became’ and W7~ dza-'go’ vs. 7T- ga-'went'. First and secod members of the suppletive

pairs follow the different tracks in the inflectional paradigm and this is illustrated in

Table 4.39.
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Table 4.39: Suppletive verb stems

g fiu- 'become’!

9 bPA- 'became’

ST dza- 'go’

T ga- ‘'went'

Non-past tense

Non-past tense

Past tense

Past tense

Perfect aspect

Perfect aspect

Imperfect aspect

Imperfect aspect

Habitual aspect

Habitual aspect

Inferential aspect

Inferential aspect

Imperative Imperative
Optative Optative Optative Optative
Potential Potential
Absolutive Absolutive
Infinitive Infinitive
Purposive Purposive
Prospecctive Prospective
Durative Durative
Conditional Conditional
Perfective Perfective

Conjunctive

Conjunctive

The phonological rules involved in altering the suppletive forms are listed in PR 4.9.

Phonological rule:

PR 4.9
i. The verb stem & iz changes to ¥ 5”4 if the following suffix begins with T eor &

ior giror 7 ja.
Regular expression: § -> || __ TE[E;

ii. The verb stem dza is changed to g4 if the following suffix begins with Zeor g7
or Fior 7 ja.

Regular expression: 9T -> || __ TE[EM;
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4.5 Verbal inflections

In Nepali, verbal inflections are suffixes attached to verb stems. A verb stem can be a
base form, a causative form or a passive form. The inflectional suffixes in general
encode the inherent verbal features such as tense, aspect and mood. Besides these
inherent features, these inflectional suffixes also encode the agreement features such
as person, number, gender and honorificity with reference to the subject of the

sentence.

Inherent features and agreement features are not clearly distinguishable in terms of
symbols rather represented by a set of symbols. Therefore, these inflectional suffixes
form a paradigm with respect to above mentioned features. The suffixal negative
marker gets intermixed with these inflectional suffixes in some forms. This leads the
formation of both positive and negative paradigms of the verbal inflection. The
second type of negative marker is a prefix which appears in front of the verb stems
(see 4.2.3). The auxiliary verbs in Nepali are more or less equivalent to the inflections

in encoding the verbal features, therefore, they are discussed in this section.

4.5.1 Auxiliary verbs in Nepali
Nepali has two kinds of auxiliaries, namely, non-past existential auxiliary & zs”4 and

non-past identificational auxiliary &7 fio. But the past auxiliary for t%- is a different

stem which inflects like main verbs (Dahal 1974 and Adhikari 2062VS). The

existential and indentificational auxiliary verbs for both non-past and past tenses (i

and ii) have been discussed with their inflections.'

Non-past form Past form
1. Existential B} for-

ii. Indentificational K -

a. Non-past existential auxiliary verb & 51 'be' inflects for person, number, gender
and honorific agreement as in @’v_{ ts"in 'be NPST.3SG.FEM.HON' in (14). In the default

case, the auxiliary verb form & 5”4 'be' itself represents the third person singular

masculine and carries non-past tense and for other cases agreement inflections follow

! See Sharma (1980) for detailed description of auxiliary verbs in Nepali.
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it. All together, this existential verb & 5”4 'be' has twelve forms and the inflections

are listed in Table 4.39 with their corresponding morphological tags.
(14) fefx =ww fga)

didi g'ar-ma  ts"ain

elder sister home-LOC be.NPST.3SG.FEM.HON

'The elder sister is at home.'

Table 4.39: Inflections for non-past existential verb & cha *be’ (affirmative)

Grammatical category Inflections | IPA | Tags

First person singular u NPST.1SG

First person plural Ali | NPST.1PL

Second person masculine singular S NPST.2SG.MASC

Second person feminine singular es | NPST.2SG.FEM

Second person masculine singular hon Au | NPST.2SG.MASC.HON

Second person feminine singular hon jau | NPST.2SG.FEM.HON

Second person plural Au | NPST.2PL

Third person singular masculine ) NPST.3SG.MASC

Third person feminine singular e NPST.3SG.FEM

Third person masculine singular hon an | NPST.3SG.MASC.HON

Third person feminine singular hon in NPST.3SG.FEM.HON

RGN A R

Third person plural An | NPST.3PL

The finite state transducer in Figure 4.10 encodes the auxiliary verb g cha ‘be’ and its

various forms and it is can analyze and generate them. The rules involved in this case

are directly encoded into the finite state transducer.
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Figure 4.10: A finite state transducer for inflections of non-past existential verb =
cha ‘be’ (affirmative)

b. In the negative formation of the existential verb & #s”4, the negative suffix -7 -na '-
NEG' is inseted between the auxiliary stem & f#s”4 'be' and agreement inflections.
During the process of negativization some morphophonemic changes occur as gv_ﬁf

ts"ainan 'be-NEG'in (15). There are eight negative forms where there is no distinction

in gender. Table 4.40 lists the inflections with their corresponding morphological tags.

(15) S YT %H;LI
didi g'ar-ma  ts"ainan
elder sister home-LOC be.NPST.NEG.3SG.FEM.HON
'"The elder sister is not at home.'

Table 4.40: Inflection for non-past existential verb <§ cha "be' (Negative)

Grammatical category Inflections Tags
First person singular ink NPST.NEG. 1SG

First person plural inAll NPST.NEG.1PL

Second person singular inAs NPST.NEG.2SG

Second person singular hon inAu NPST.NEG.2SG.HON

Second person plural inau NPST.NEG.2PL

Third person singular inA NPST.NEG.3SG

Third person singular hon inAn NPST.NEG.3SG.HON

FIEEEEFEE

Third person plural inAn NPST.NEG.3PL
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The finite state transducer in Figure 4.11 encodes both inflections and rules involved.

It can analyze and generate the negative forms of the auxiliary verb & £s”1 'be'.

+ENIST:0
>

Figure 4.11: A finite state transducer for inflections of non-past existential verb &

cha 'be' (negative)

c. Non-past idenficational auxiliary verb &7 fio 'be' takes similar agreement inflections

but this verb does not have gender distinction. That means, there are no feminine
forms. The verb itself represents the third person singular form. Some
morphophonemic changes occur when inflections combine with &7 fo 'be' as &l fiu

'be.NPST.2SG.HON' in (16). There are altogether eight forms of this verb and the

inflections are listed in Table 4.41 with their corresponding morphological tags.

(16) Trefr fovee @
timi sikts"ak fiau

2SG.HON teacher be.NPST.2SG.HON
'You are a teacher.
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Table 4.41: Inflections for non-past identificational verb & fo ‘be’ (affirmative)

Grammatical category Inflections | IPA Tags

First person singular 3 i NPST.1SG
First person plural ar All NPST.1PL
Second person singular q S NPST.2SG
Second person singular hon a AU NPST.2SG.HON
Second person plural ar AU NPST.2PL
Third person singular ¢ () NPST.3SG
Third person singular hon T n NPST.3SG.HON
Third person plural T n NPST.3PL

The auxiliary verb g fio ‘be’ and its various forms are compiled into a finite state

transducer as demonstrated in Figure 4.12 and it is capable of analyzing and

generating them.
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Figure 4.12: A finite state transducer for inflections of non-past identificational verb
&7 fio ‘be’ (affirmative)

The phonological rules involved in this process are listed in PR 4.10 and they have

been directly encoded into the finite state transducer illustrated in Figure 4.12.

Phonological rules

PR 4.10

1. Independent vowels Ju and T au are changed to their corresponding dependent

vowels ¢ zand o Au, respectively after &7
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Regular expressions: 3 -> HE\T s
q >t B

S A

N

o > [11e _|\‘i',

N

d. In the negative formation of identificational auxiliary verb &7 fio, the negative suffix
7-na (g7 ina) is inserted between the auxiliary stem &7 fio and agreement inflections.

In this process of negativization, no changes occur in the stem itself as 8151 fioinau in

(17). There are eight negative forms parallel to the positive ones. They are listed in
Table 4.42 with their corresponding morphological tags.

(17) =l Rres B

timi sikts"Ak Roinau

2SG.HON teacher be.NPST.NEG.2SG.HON
'You are not a teacher.'

Table 4.42: Inflection for non-past identificational verb & o ‘be’ (Negative)

Grammatical category Inflections Tags

First person singular ) ink NPST.NEG.1SG

First person plural inafi | NPST.NEG.1PL

Second person singular inas | NPST.NEG.2SG

Second person singular hon inau | NPST.NEG.2SG.HON

Second person plural inau | NPST.NEG.2PL

Third person singular ina NPST.NEG.3SG

Third person singular hon inan | NPST.NEG.3SG.HON

Third person plural inan | NPST.NEG.3PL

The finite state transducer in Figure 4.13 is capable of analyzing and generating the

negative forms of auxiliary verb &7 /o ‘be’.
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Figure 4.13: A finite state transducer for inflection of non-past identificational verb
2l fio ‘be’ (Negative)

a. Past existential auxiliary verb /& % 'be.psT' inflects for person, number, gender

and honorific agreement as in et t"ijadi in (18). The auxiliary verb form for ¢"itself

carries past tense and the agreement inflections follow it. In this case also the
auxiliary verb stem does not change when suffixes are attached. All together, this
existential verb has ten forms and the inflections are listed in Table 4.43 with their
corresponding morphological tags.
(18) BT TaTarsT ot |

fami tanab-ma thi-jali

2PL tension-LOC  be.PST.2PL
'"We were at tension.'

Table 4.43: Inflections for past existential verb I #4'pe’ (affirmative)

Grammatical category Inflections | IPA | Tags
First person singular j & PST.1SG

¢

First person plural jali | PST.1PL

ek

/

Second person singular is PST.2SG

Second person singular hon jau | PST.2SG.HON

Second person plural jau | PST.2PL

Third person masculine singular jo PST.38G.MASC

Third person feminine singular i: PST.3SG.FEM

Third person masculine singular hon e PST.3SG.MASC.HON

of | = on] ) 2] s

Vi

Third person feminine singular in PST.3SG.FEM.HON

Third person plural PST.3PL

A
[¢)
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The finite state transducer illustrated in Figure 4.14 can analyze and generate the

positive forms of auxiliary verb for ¢ 'oe'.

Figure 4.14: A finite state transducer for inflections of past existential verb for i be'
(affirmative)

b. In the negative formation of the existential verb /2 ¢%-, the negative suffix -7 -n4 is

inseted between the auxiliary stem for t%- and agreement inflections. During the

process of negativization no morphophonemic changes occur auxiliary verb stem as
W t%-enajaii in (19). There are eleven negative forms one more than positive ones

and Table 4.44 lists the inflections with their corresponding morphological tags.

(19) BT qamar Bt |

fiami tanab-ma  t"i-enajall
2PL tension-loc be.P-NEG.2PL
'"We were not at tension.'
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Table 4.44: Inflections for past existential verb ¥ ¢4 “be’ (negative)

Grammatical category Inflections | IPA | Tags

First person singular = ink PST.NEG.1SG

First person plural Qzﬁ enali | PST.NEG.1PL

Second person singular ERE inas | PST.NEG.2SG

Second person singular masculine Q:ﬁ enau | PST.NEG.2SG.MASC.HON
hon

Second person singular hon Rl enau | PST.NEG.2SG.FEM.HON
Second person plural Q:ﬁ enau | PST.NEG.2PL

Third person masculine singular T enaA PST.NEG.3SG.MASC
Third person feminine singular = ina PST.NEG.3SG.FEM
Third person masculine singular hon | g9 enan | PST-H.NEG.3SG.MASC
Third person feminine singular hon ESEE inan | PST.NEG.3SG.FEM.HON
Third person plural T enan | PST.NEG.3PL

The finite state transducer in Figure 4.15 can analyze and generate the negative forms

of auxiliary verb /& ¢%'be'.

+P3

o) fer o Y DT A

\_ ), )
+p-1T

FHIASC:0

Figure 4.15: A finite state transducer for inflections of past existential verb for ¢ “be’

(negative)

45.2 Tense

The Nepali morphologically exhibits two tenses: past and non-past. Past tense refers

to the action that is completed prior to the speech event and non-past tense refers to
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the action that happens at the time of speech event or later (Schmidt 1993; Pokharel
2054VS and Adhikari 2055VS).

a. Non-past Tense

Non-past tense in Nepali covers both present and future. There is no such future tense
marker; however, the same present (non-past) makers and sometimes combines with

prospective marker referring to the future tense. In fact, there are no such definite
non-past tense markers in Nepali. The non-past existential auxiliary verb & #s™4 as
discussed in (4.5.1) behaves as non-past tense marker. The auxiliary meaning 'be'
seems to be completely absorbed and agreement features are retained. This feature

can be seen in (22), the verb @7 k”a'eat' combines with auxiliary verb & 5”4 and with

its agreement inflection but the form &7 fs”an only indicates non-past tense and

agreement features. The non-past tense and inflections for person, number, gender and
honorificity altogether are in ten forms and they are listed in Table 4.45 with their

corresponding morphological tags.”

(22) wZEE AT Al |
bhai-Aaru:  b"at kPa-n-ts"an
brother-PL  rice eat-¢-NPST.3PL
'"The brothers eat rice.'

* Most of the traditional grammarians treat  ts"A as an auxiliary verb separately. So, the most of the
verb stems, except past form, are considered as the compound stems.
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Table 4.45: Inflections for non-past tense (affirmative)

Grammatical category Inflections | IPA | Tags

First person singular g tsPu | NPST.1SG

First person plural ﬁ tsPaii | NPST.1PL

Second person masculine singular Bq tshas | NPST.2SG.MASC
Second person feminine singular a}:[ tsPes | NPST.2SG.FEM
Second person masculine singular hon g&} tsPau | NPST.2SG.MASC.HON
Second person feminine singular hon | ==t ts"jau | NPST.2SG.FEM.HON
Second person plural gﬁ tsPau | NPST.2PL

Third person masculine singular g tsha NPST.3SG.MASC
Third person feminine singular ) tsPe NPST.3SG.FEM

Third person masculine singular hon EE tsPan | NPST.3SG.MASC.HON
Third person feminine singular hon 1%3:[\ tshin | NPST.3SG.FEM.HON
Third person plural EE tsPan | NPST.3PL

The finite state transducer illustrated in Figure 4.16 can analyze and generate the non-

past positive forms of the inflections. This transducer is concatenated with finite state

transducer of verb stems.

Figure 4.16: A finite state transducer for inflections of non-past tense

Non-past negative forms are formed from the suffixation of negative marker -7 -n4

with verb stems. The non-tense marker & fs”4 'be' is completely absorbed and

semantically null element [ di or @ dai are inserted before the negative marker 7 14,
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and the agreement markers follow it. Even though the non-past tense marker is not

overtly present, the tense is indicated by the sequence. There are altogether twelve

non-past negative forms which are listed in Table 4.46 with their corresponding

morphological tags.

Table 4.46: Inflections for non-past tense negative 1

Grammatical category Inflections | IPA Tags

First person singular o dink NPST.NEG.1SG

First person plural =t dainaii | NPST.NEG.1PL

Second person masculine singular | 3= dainas | NPST.NEG.2SG.MASC
Second person feminine singular | fe= dinas NPST.NEG.2SG.FEM
Second person masculine singular | 2=t dainau | NPST.NEG.2SG.MASC.HON
hon

Second person feminine singular | =t dinau NPST.NEG.2SG.FEM.HON
hon

Second person plural = dainau | NPST.NEG.2PL

Third person masculine singular | 3 daina NPST.NEG.3SG.MASC
Third person feminine singular Gl dina NPST.NEG.3SG.FEM

Third person masculine singular | = dainan | NPST.NEG.3SG.MASC.HON
hon

Third person feminine singular | faq= dinanan | NPST.NEG.3SG.FEM.HON
hon

Third person plural T dainan | NPST.NEG.3PL

The finite state transducer in Figure 4.17 can

analyze and generate the non-past

negative forms of the inflections set 1. This transducer is concatenated with

transducer of verb stems.
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Figure 4.17: A finite state transducer for inflections of non-past tense negative 1

There is another set of negative marker -7 -n4 and agreement inflections which

appear exclusively only with vowel ending verb stems. As discussed above the non-

past tense maker & fs”4 'be' is completely absorbed; however, the tense feature is

indicated by the sequence. In this case, inflections indicate person, number and
honoricity but not the gender. Therefore, there are only eight non-past negative forms

in this set as listed in Table 4.47 with their corresponding morphological tags.

Table 4.47: Inflections for non-past tense negative 2

Grammatical category Inflections Tags

First person singular 5 ni NPST.NEG.1SG
First person plural T naii | NPST.NEG.1PL
Second person singular B nas | NPST.NEG.2SG
Second person singular hon | It nau | NPST.NEG.2SG.HON
Second person plural T nau | NPST.NEG.2PL
Third person singular T nA NPST.NEG.3SG
Third person singular hon | 9 nan | NPST.NEG.3SG.HON
Third person plural Gt nan | NPST.NEG.3PL

The finite state transducer in Figure 4.17a can analyze and generate the non-past
negative forms of the inflections set 2. This transducer is concatenated with

transducer of verb stems.
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Figure 4.17a: A finite state transducer for inflections of non-past tense negative 2

b. Past Tense

The past tense in Nepali is indicated by the same inflectional paradigm as that of the

past tense auxiliary verb stem foE t%i-'be'. In example (23), the verb stem T ro 'cry' is
followed by the past tense and agreement inflections - ar -jo 'PST.38G.MASC'. Although,

the past tense marker is not clear, ¥ ¢, ¥ jand g 7in the paradigm indicate the past

tense and the inflections indicating the agreement features follow them. For the
convenience, the paradigm listed in Table 4.43 is reproduced in Table 4.48 with their

corresponding morphological tags.

(23) SRR AT |
batstso sarai  ro-jo

child more  cry-PST.3SG.MASC
'"The child cried a lot.'
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Table 4.48: Inflections for past tense (affirmative)

Grammatical category Inflections Tags

First person singular 1y g PST.1SG

First person plural 7 jaii | PST.IPL

Second person singular =q is PST.2SG

Second person singular hon a¥ jau | PST.2SG.HON
Second person plural ar jau | PST.2PL

Third person masculine singular a jo PST.38G.MASC
Third person feminine singular ) i: PST.3SG.FEM
Third person masculine singular hon | © e PST.3SG.MASC.HON
Third person feminine singular hon EL in PST.3SG.FEM.HON
Third person plural T e PST.3PL

The finite state transducer in Figure 4.18 can analyze and generate the positive
inflections of past tense. This transducer is also concatenated with transducer of verb

stems.

Figure 4.18: An Finite State Transducer for inflections of past tense (affirmative)

The phonological rules listed in PR 4.11 are directly encoded into the finite state

transducer demonstrated in Figure 4.18.
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Phonological rule

PR 4.11

i. Independent vowels Te, Zi and Fi: change to their corresponding dependent
vowels & e, f2iand <7 i1, respectively if the verb stems end with consonants.
Regular expressions: T ->2 || cons

T > ||cons _;

T > || cons _;

In the past tense negative forms, the negative marker 7 14 '-NEG' is inserted between
the past markers ¥ eor ¥ jor g 7and agreement inflections. In example (24), the
negative maker 7 na '-NEG' is in between past tense marker ¥ e and agreement

inflection 7 n. Altogether, there are eleven past tense negative forms as listed in Table

4.49 with their corresponding morphological tags.

(24) F=AEE AU |
batstsa-fiaru:  ro-enan
child-pL Cry-PST.NEG.3PL
"The children did not cry.'

Table 4.49: Inflections for past tense (negative)

Grammatical category Inflections | IPA | Tags
First person singular ) ink | PST.1SG

First person plural enaii | PST.1PL

Second person singular inas | PST.2SG

Second person singular hon enau | PST.-2SG.HON

Second person singular Female hon enau | PST.NEG.2SG.FEM.HON

Second person plural enau | PST.2PL

Third person masculine singular ena | PST.38G.MASC

Third person feminine singular inan | PST.3SG.FEM

Third person masculine singular
hon

enan | PST.3SG.MASC.HON

Third person feminine singular hon inan | PST.3SG.FEM.HON

EIE IR N

Third person plural enan | PST.3PL
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The finite state transducer in Figure 4.19 can analyze and generate the negative
inflections of past tense. This transducer is also concatenated with a transducer of

verb stems.

Figure 4.19: A finite state transducer for inflections of past tense (negative)
The phonological rules involved are listed in PR 4.12 have been directly encoded in

the finite state transducer illustrated in Figure 4.19.

Phonological rules
PR 4.12

i. Independent vowels Te, i, and Zi: change to their corresponding dependent
) - - . .
vowels e, £ i, and i if the verb stems end with consonants.
Regular expressions: U -> 3 || cons ;
T > || cons _;

T > || cons _;

4.5.3 Aspects

The internal temporal orientation in a language is said to be aspect and this
phenomena is expressed in Nepali morphologically through inflections. Traditionally

four aspects, namely perfect, imperfect, habitual and inferential (unknown) aspect
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(Pokharel 2054VS and Adhikari 2055VS) have been illustrated and discussed in the

subsequent sections.

a. Perfect Aspect

In Nepali, the perfect aspect is indicated by a suffix -T#7 -eko 'PERF.SG.MASC'. The
aspect marker inflects for number and gender. The verb form TE gar-eko 'do-
PERF.SG.MASC' in (25a) is singular masculine, the verb form W?Wg/lr-eka 'do-PERF.PL'

in (25b) is plural and the verb form T gar-eki 'do-PERF.SG.FEM' in (25¢) is singular

feminine. The inflections of perfect aspects are listed in Table 4.50.

(25) a. AT HHIEIG |
mai-le jo  kam gar-eko ts"u
1SG.OBL-ERG this work do-PERF.SG.MASC be.NPST.1SG
'T have done this work.'

b. EEIAHEETH |
fiami-le jo kam gar-eka  ts"All

1PL-ERG this work do-PERF.PL be.NPST.1PL
'We have done this work.'

c. T A HTH T |
sirta-le jo  kam gar-eki ts"e
Sita.FEM-ERG this work do-PERF.SG.FEM be.NPST.3SG.FEM
'Sita has done this work.'

Table 4.50: Inflections for perfect aspect

Grammatical category Inflections | IPA | Tags

Perfect singular masculine THT eko PERF.SG.MASC
Perfect plural Tl cka PERF.PL

Perfect singular feminine LEal eki: PERF.SG.FEM
Perfect singular feminine Emphatic Qﬁ; ekai | PERF.SG.FEM.EMPH

The finite state transducer in Figure 4.20 can analyze and generate the inflections of
perfect aspect. This transducer is also concatenated with the finite state transducer of

verb stems.
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Figure 4.20: A finite state transducer for inflections of perfect aspect

The phonological rule listed in PR 4.13 has been compiled and composed with the

transducer of Figure 4.20.

Phonological rules

PR 4.13
1. Independent vowel Te changes to its corresponding dependent vowel Ze if the
verb stem ends with consonant.

. ~N
Regular expression: T > ||[cons _ ;

The perfect aspect negative forms are formed by prefixing the negative marker 7 na

with the perfect aspect form of the verb stem as 797¢%7 n14-gar-eka 'NEG-do-PERF.HON'

in (26).

(26) T A HTH WG Y TaT qrde |

timi:-le jo  kam na-gar-cka b"A-e  paisa
2SG.HON-ERG this work NEG-do-PERF.HON  be-COND money
pa-ti-dainau

get-NPST.NEG.2.HON
'If you have not done this work, (you) won't get money.'

b. Imperfect Aspect

The imperfect aspect in Nepali is indicated by a marker -@ -dai -IMPERF' as in 27)

the verb form 7% gar-dai 'do-IMPERF' is imperfect aspect. The maker -7 -dai is
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neutral with respect to number and gender. However, it has other three forms which

distinguish between number and gender. All four imperfect aspect markers are listed

in Table 4.51.°

27) FATHHTE G|
keto jo  kam gar-dai  ts"a
boy.SG.MASC this work do-IMPERF be.NPST.3SG.MASC
'"The boy is doing this work.'

Table 4.51: Inflections for imperfect aspect

Grammatical category Inflections Tags

Imperfect singular masculine | gy do IMPERF.SG.MASC
Imperfect singular feminine | & di: IMPERF.SG.FEM
Imperfect plural T da IMPERF.PL
Imperfect ES dai IMPERF

The finite state transducer in Figure 4.21 can analyze and generate the inflections of

imperfect aspect.

— __\+]1—-IPER_F:'_'-'-' P
SN ™.

Figure 4.21 A finite state transducer for Inflections of imperfect aspect

The finite state transducer demonstrated in Figure 4.21 is composed with the finite

state transducer of phonological rules listed in PR 4.14.

3 The suffixes -a7do, -&7-da and -77-di; may have some other syntactic and semantic status, however,

the computational purpose, they are treated as imperfect suffixes.
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Phonological rules
PR 4.14

i. Nasal < is inserted if the verb stems end with vowels and the following affix
begins with @d.

Regular expression: [..] -=> < || vowel T

The imperfect aspect negative forms are formed by prefixing the negative marker 7

n4 'NEG-' with the imperfect aspect form of the verb stem as 7@ na-k"4-dri'NEG-eat-

IMPERF' in (28).

(28) o wEte et ®E SerSTEn |
tsija na-k"a-dai ufid-le p"on ut"-au-nu b"-jo
tea NEG-eat-IMPERF 3SG.HON-ERG phone lift-CAUSE-INF  be.p-3SG
'He lifted the phone while not drinking tea.'

c. Habitual Aspect

There are two habitual aspects in the Nepali: present habitual and past habitual. The

present habitual aspect is encoded by the non-past tense marker & fs”4 and its
inflections as I@G‘? pi-ii-ts"u 'drink-¢-NPST.1SG' in (29a) whereas the past habitual
aspect is indicated by a marker ¢ #” plus inflections for agreement such as person,
number, gender and honorificity. In example (29c¢), the verb form IErE) pi-ii-1"¢"drink-

¢-HAB.PST.1SG' is in past habitual form in which & #” is past habitual marker which is

followed by the agreement inflection. There are altogether ten past habitual forms of

inflections. They are listed in Table 4.52.

(29) a. W W TFElEg |
ma  drai  raksi  pi-fi-ts"u
1SG more  alcohol drink-¢-NPST.1SG
'l drink a lot of alcohol.'

b. T 8 ek g |
ma d"erai taksi  pi-Gi-t"€
1sG more alcohol drink-¢-HAB.PST.1SG
'T used to drink a lot of alcohol.'
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Table 4.52: Inflections for past habitual aspect (Affirmative)

Grammatical category Inflections | IPA | Tags

First person singular B the PST.HAB.1SG

First person plural ot thjati | PST.HAB.1PL

Second person singular faq\ this | PST.HAB.2SG

Second person singular hon oY t"jau | PST.HAB.2SG.HON
Second person plural oy fhau | PST.HAB.2PL

Third person masculine singular o7 thjo | PST.HAB.3SG.MASC
Third person feminine singular for thi PST.HAB.3SG.FEM
Third person masculine singular hon | o the PST.HAB.3SG.MASC.HON
Third person feminine singular hon fé:{ thin | PST.HAB.3SG.FEM.HON
Third person plural o the PST.HAB.3PL

The finite state transducer in Figure 4.22 can analyze and generate the inflections of
past habitual aspect. This finite state transducer is concatenated with the finite state

transducer of the verb stems.

+P:a

Yy
Ny

~  FMASCET
ST

Figure 4.22: A finite state transducer for inflections of habitual aspect (affirmative)

The past habitual negative forms are formed by inserting the negative marker 5 n4
between verb stems and past habitual maker & #” plus agreement inflections. In this
case, semantically null elements & dai and /@ di are inserted between the negative

maker 7 n4'-NEG' and verb stem as 733%3@?1—17—0’/11}1/141’5 'drink-¢-HAB.NEG.PST.1SG'
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in (30). There are altogether eleven past habitual negative forms and they are listed in

Table 4.53.
30. WG gy
ma rtaksi  pi-li-daina-t"e

1sG alcohol drink-¢-HAB.NEG.PST.1SG

'l did not used to drink alcohol.'

Table 4.53: Inflections for habitual aspect (negative)

Grammatical category Inflections Tags

First person singular 9% dainathe PST. NEG.HAB.1SG

First person plural et dainat"jasi | PST.NEG.HAB.1PL
Second person singular é—rﬁ%r{ dainathis | PST.NEG.HAB.2SG
Second person singular hon et dainat"jau | PST.NEG.HAB.2SG.HON
Second person plural et dainat’jau | PST.NEG.HAB.2PL
Second  person  feminine | fa=faRy dinathis PST.NEG.HAB.2SG.FEM
singular

Second person feminine | frqeat dinat"jau | PST.NEG.HAB.2SG.FEN.HO
singular hon N

Third person masculine | Seay dait"jo PST.NEG.HAB.3SG.MASC
singular

Third person feminine singular | fe=fag dinathis PST.NEG.HAB.3SG.FEM
Third person masculine | feqey dinathe PST.NEG.HAB.3SG.MASC.
singular hon HON

Third person plural D) dainathe PST.NEG.HAB.3PL

The finite state transducer in Figure 4.23 can analyze and generate the negative

inflections of habitual aspect and it is also concatenated with the finite state

transducer of the verb stems.
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Figure 4.23: A finite state transducer for inflections of habitual aspect (negative)

d. Inferential (unknown) aspect
Inferential (unknown) aspect indicates the event that took place in past but it is
known at present based on some evidence or clues. The inferential form of a verb is

formed by inserting the inferential aspect marker ¥ e and g 7 between the verb stems

and non-past tense plus agreement inflections. The verb form Wsut-etsbAu 'sleep-

INFER.2.PL' in (31) is the inferential aspect form and Table 4.54 lists twelve inferential

aspect inflections.

(1) fodes s asmea gae) |

timi:-Aaru:  ta fidzo badzar-ma sut-ets"au

2-PL PART yesterday —market-LOC sleep-INFER.2.PL
'(I came to know that) you slept in the market yesterday.'

170




Table 4.54: Inflections for inferential aspect (affirmative)

Grammatical category Inflections | [pA Tag

First person singular L&) etshu | PST.INFER.1SG

First person plural Q?ﬁ ets"afl | PST.INFER.1PL
Second person masculine singular LT etshas | PST.INFER.2SG.MASC
Second person feminine singular THA its"as | PST.INFER.2SG.FEM

Second person masculine singular
hon

etsPau | PST.INFER.2SG.MASC.HON

Second person feminine singular hon its"au | PST.INFER.2SG.FEM.HON

Second person plural ets"au | PST.INFER.2PL

Third person masculine singular etsPa | PST.INFER.3SG.MASC

Third person feminine singular itsPa PST.INFER.3SG.FEM

g \dd|d g 4

Third person masculine singular hon ets"an | PST.INFER.3SG.MASC.HON

<

Third person feminine singular hon | ggq itsPan | PST.INFER.3SG.FEM.HON

Third person plural ets"an | PST.INFER.3PL

=

1N

The finite state transducer in Figure 4.24 can analyze and generate the positive
inflections of inferential aspect and it is concatenated with the finite state transducer

of verb stems.

+osG o FFEM:x
_____——r.\_

+28G- T~ -~
S

N FMASC:0
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+35G:T o
WA FhASCD

Figure 4.24: A finite state transducer for inflections of inferential aspect (affirmative)

The phonological rules listed PR 4.15 are compiled and composed with the transducer

demonstrated in 4.24.
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Phonological rules
PR 4.15

i. Independent vowels ¥ e and Z i change to their corresponding dependent
vowels e and £, respectively if the verb stems end with consonants.
Regular expression: U -> 3 || cons
T >f3 [|cons
The inferential aspect negative forms are formed by inserting the negative marker 7

na between inferential aspect maker ¥ e or § e and agreement inflections as ?7@73?1

o

sut-enats"au 'sleep-INFER.NEG.2.PL' in (32). There are twelve inferential aspect

negative forms which are listed in Table 4.55.

(32) e a st arstrean gamagt |

timi:-Aaru:  ta fidzo badzar-ma sut-enats"au

2-PL PART yesterday —market-LOC sleep-INFER.NEG.2PL
'(I came to know that) you did not sleep in the market yesterday.'

Table 4.55: Inflections for inferential aspect (negative)

Grammatical category Inflectio | [pA Tags

ns
First person singular Ty enats"u | PST.INFER.NEG.1SG
First person plural Q:ﬁﬁ enatsPaii | PST.INFER.NEG.1PL
Second person masculine | TAEY enatsPas | PST.INFER.NEG.2SG.MASC
singular
Second person feminine | g Y inatshes | PST.INFER.NEG.2SG.FEM
singular

Second person masculine
singular hon

enats"au | PST.INFER.NEG.2SG.MASC.HON

Second person feminine
singular hon

inats"au | PST.INFER.NEG.2SG.FEM.HON

Second person plural enats"au | PST.INFER.NEG.2PL

Third person masculine
singular

enatsa | PST.INFER.NEG.3SG.MASC

Third person  feminine
singular

inatsPa PST.INFER.NEG.3SG.FEM

30343 43

Third person masculine
singular hon

enatshan | PST.INFER.NEG.3SG.M.HON

Third  person  feminine | 39z inatsPan | PST.INFER.NEG.3SG.FEM.HON
singular hon
Third person plural LEE T enatsPan | PST.INFER.NEG.3PL
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The finite state transducer in Figure 4.25 can analyze and generate the negative
inflections of inferential aspect. This transducer is also concatenated with transducer

of verb stems.

+3sGo T\ HMASCO
N -
+3sGA o, tHON:

Figure 4.25: A finite state transducer for inflections of inferential aspect (negative)

The rules involved in this process are listed in PR 4.16 which are compiled and

composed with finite state transducer illustrated in Figure 4.25.

Phonological rules

PR 4.16

1. Independent vowels Te, gi and Zi: change to their corresponding dependent
vowels e, f2iand <7i:, respectively if the verb stems end with consonants.
Regular expressions: U -> 3 || cons

T >3 ||cons ;

T >4l ||cons

4.5.4 Moods

Morphologically, Nepali has two types of moods, namely, declarative and non-
declarative. The former one does not have a distinct marker to indicate the mood,

rather they are indicated by the default system; and the latter is further sub-divided
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into imperative, optative and potential moods (Pokharel 2054VS). Each of them is

indicated by their respective markers.

a. Imperative Mood

The imperative form of a verb has number and honorific distinctions. The base stem
of the verb indicates singular non-honorific imperative form. Other two forms are
singular honorific and plural. The imperative markers differ depending upon the end

segment of the verb stems. The consonant ending verb stems take -¢ for singular non-

honorific and -4 for singular honorific and plural. In the case of vowel ending verb
stems, Fending verb stems take - & -7 for singular non-honorific and - & -4 for singular

honorific and plural; and other vowel ending take -¢ for singular non-honorific, - % -u-
for singular honorific and for plural. The imperative inflections are listed in Table
4.56. In example (33), the imperative verb form T dza-o 'g0-IMP.2PL' indicates

plural form for instance.

(33) THE® IR SE

timi-AAru:  badzar-tira  dza-o!
2-PL market-DIR ~ go-IMP.2PL
'(You) go towards the market.'

Table 4.56: Inflections for imperative mood

Grammatical Category Inflections Tag

Second person singular VA3 -o/-ir | IMP.2SG
Second person singular hon 5 -A/u: | IMP.2SG.HON
Second person plural /-3 -A/-0 | IMP.2PL

The finite state transducer in Figure 4.26 can analyze and generate the inflections of

imperative mood. This transducer is also concatenated with transducer of verb stems.
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+HOMN:-O

Figure 4.26: A finite state transducer for inflections of imperative mood

The phonological rules listed in PR 4.17 are compiled into a network and composed

with the finite state transducer as demonstrated in Figure 4.26.

Phonological rules

PR 4.17

1. "IMPsg removed for non-honorific imperative

Regular expression: "IMPsg ->[ ],

ii. "IMPpl changes to & for honorific imperative after 37 a ending verb stems

Regular expression: "IMPpl ->& || &7 _,

iii. "\IMPhon changes to &1 for plural imperative after &7 2 ending verb stems

Regular expression: \IMPpl -><& || &7 ,*

Negative Imperative forms are obtained from prefixing the negative marker 7 na

'NEG-' to the imperative form of the verb stems. The example sentence in (34) is
negative sentence of example (33) in which form TAHAT na-dza-o 'NEG-go-IMP.2PL' is

negative imperative one.

(34) fadie® FefaR omeT |

timi:-Aaru:  badzar-tirA  na-dza-o!

2-PL market-DIR ~ NEG-go-IMP.2PL
'(You) go towards the market.'

* Arbitrary tags “IMPsg and ~IMPpl are used for creating the environment and are finally eliminated
from the network.
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b. Optative Mood

The optative forms are obtained from the combination of verb stems and the optative
inflections. The verb stems in optative mood inflect for person, number, gender and
honorificity. The example in (35), the verb form 7R% gar-es 'do-OPT.2SG' indicates

second person singular optative form. There are altogether eight optative inflections
and they are listed in Table 4.57.
(35)  URGYTT UK HH T |

1A pArades-ma ramro-sAga  kam gar-es

PART foreign-LOC good-COM  work do-OPT.2SG
'T wish, (you) work nicely in foreign country.'

Table 4.57: Inflections for optative mood (affirmative)

Grammatical category Inflections Tags

First person singular 3 i OPT.1SG
First person plural a All OPT.1PL
Second person singular T es OPT.2SG
Second person singular hon T e OPT.2SG.HON
Second person plural T e OPT.2PL
Third person singular a9 0s OPT.3SG
Third person singular hon 1 un OPT.3SG.HON
Third person plural 31 un OPT.3PL

The finite state transducer in Figure 4.27 can analyze and generate the inflections of

optative mood. This transducer is also concatenated with transducer of verb stems.

Figure 4.27: A finite state transducer for inflections of optative mood
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The phonological rules listed in PR 4.18 are compiled and composed with the

transducer illustrated in Figure 4.27.

Phonological rules
PR 4.18
i. Independent vowels Te, Cl Au, FT0 and Fu: change to their corresponding
dependent vowels Se, = Au, <70 and ¢ uz, respectively if the verb stems end
with consonants.

Regular expression: T -> o || cons _;
> || cons _;
Aqr o> ol || cons _;

& ->9 |[cons _;

The negative optative forms are obtained by prefixing the negative marker 7 n4 'NEG-

' to the optative forms of the verb. In the sentence (36) the form WHA-gAI‘-OS

'NEG-do-OPT.3SG' is the third person singular negative optative form.

36. IO TEAT HTH W |

us-le tjasto  kam na-gar-os

3SG.OBL-ERG like that work NEG-do-OPT.3SG
'l wish him not to do work like that.'

c. Potential Mood

Potential forms of the verbs are obtained from the combination of verb stems

and potential inflections. The potential forms make the distinction on person, number,

gender and honorificity. In example (37), the verb stem %7 gar'do' and potential mood

marker =¢7/-/a '-POT' form third person singular potential verb form. Altogether, there

are twelve potential mood inflections and they are listed in Table 4.58.
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(37) AT FHaTel URET U A |

jo keta-le pariksja pas gar-la

DEM.PROX boy-ERG examination pass do-POT.3SG
'This boy may pass the examination.'

Table 4.58: Inflections for potential mood (affirmative)

Grammatical category Inflections | IPA | Tag

First person singular iila | POT.1SG

First person plural afila | POT.1PL

Second person masculine singular las | POT.2SG.MASC

Second person feminine singular lis | POT.2SG.FEM

Second person masculine singular hon aula | POT.2SG.MASC.HON

Second person feminine singular hon auli | POT.2SG.FEM.HON

Second person plural aula | POT.2PL

Third person masculine singular la POT.3SG.MASC

Third person feminine singular li POT.3SG.FEM

Third person masculine singular hon lan | POT.3SG.MASC.HON

Third person feminine singular hon lin | POT.3SG.FEM.HON

A= A e

Third person plural Jan | POT.3PL

The finite state transducer in Figure 4.28 can analyze and generate the inflections of

potential mood.

0=
~ QT
WS
A< FFEM.ST T HHON:
\‘QMJEC/T)'
e /%
f,— -\'+2FEIVI =
C xa_fiz
+I\‘L-—'s§C
+FEM-T —\.’:)
x
-
o

_/
~,  +FEMO
iy

Figure 4.28: A finite state transducer for inflections of potential mood

The transducer presented in Figure 4.28 is composed with the network of the

phonological rules in PR 4.19.
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Phonological rules

PR 4.19

1. Independent vowels U and I au change to their corresponding dependent

vowels <:u and ,;_;:)1 Au if the verb stems end with consonants.

o

Regular Expression: 3 -> % || cons __;

aﬁ > \3[ || cons _;

The negative potential mood forms are obtained from prefixing the negative marker 7

14 'NEG-' to the verb stems. The verb form 77e7/ na-gar-la 'NEG-do-POT.3SG' in (38) is

third person negative potential form.

(38) AT heTel I I =Tl |
jo keta-le pariksja pas na-gar-la
DEM.PROX boy-ERG examination pass NEG-do-POT.3SG
'This boy may not pass the examination.'

4.5.5 Participial forms
a. Absolutive

The absolutive form is formed from the combination of verb stems and the absolutive

marker ¥ 7:'-ABS'. The absolutive form normally occurs with other forms of the verbs

forming the compound verbs. In example (39) the verb form 878 pat’a-i: 'send-ABS'

is the absolutive form. The inflection for absolutive participle is listed in Table 4.59
with its morphological tag and its finite state transducer is demonstrated in Figure
4.29.
(39) S =T IeTS XA |

us-le tsit"t™  patta-ii  di-jo

3SG.OBL-ERG letter  send-ABS  give-PST.3SG

'He sent a letter.'

Table 4.59: Inflection for absolutive participle

Grammatical category Inflections IPA Tags
Absolutive e i ABS
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The finite state transducer presented in Figure 4.29 can analyze and generate the
absolutive form when it is concatenated with the finite state transducer of the verb

stems.

+ABSE

O

Yy
S

Figure 4.29: A finite state transducer for inflection of absolutive form
The phonological rules involved are compiled and composed with finite state

transducer as demonstrated in Figure 4.29.

Phonological rules

PR 4.20

i. Independent vowel Z i: changes to its corresponding dependent vowel <7 i if the

verb stems end with consonants.

Regular expression: T >0 || cons ;

The negative absolutive form is obtained from prefixing the negative marker 7 na '

NEG-' to the absolutive verb form. The verb form 79878 na-pata-i: 'NEG-send-ABS' in

(40) is negative absolutive form.

(40) 3T BT THTTS W |
us-le tsit"t™  na-pat"a-i:  rak"-jo
3SG.OBL-ERG letter ~ NEG-send-ABS keep-PST.3SG
'He kept the letter without reading it.'

b. Infinitive

The infinitive form of a verb, in fact, is the dictionary entry in Nepali. It is obtained

from suffixing an infinitive marker 7 -nu '-INF' to the verb stem. In example (41), the

verb form 7%?\3 fAid-nu 'walk-INF' is the infinitive form. The infinitive has three forms:
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infinitive, oblique and emphatic. The infinitive is the default one with the marker 7 -
nu '-INF', the oblique form with marker -77 -na occurs with case markers and the

emphatic form with marker -7 -nai oceurs at pragmatic level. The infinitive markers

are listed in Table 4.60 with their morphological tags.

(41) FrRARET T

bifian fAid-nu ramro kuro fo

morning walk-INF  g00od.SG.MASC  thing be.ID.NPST.3SG
"To walk in the morning is a good thing.'

Table 4.60: Inflections for infinitive participle

Grammatical category Inflections Tags
Infinitive T nu | INF
Infinitive Oblique El na INF.OBL
Infinitive Emphatic e nai | INF.EMPH

The finite state transducer illustrated in Figure 4.30 can analyze and generate the
infinite forms when it is concatenated with the finite state transducer of the verb

stems.

+INF -
T +EMPH::S

Q=™

+OBL:T

Yy
NS

Figure 4.30: A finite state transducer for inflections of infinitive participial

form

The negative infinitive form is obtained from prefixing the negative marker 7 na-

'NEG-' to the verb stems. The verb form :/7?'3\’311/1-57“0’—1111 'NEG-walk-INF' in (42) is

negative infinitive form.

(42) TR Ao TH FUBEA |

bifan nA-Aid-nu ramro kuro foina

morning NEG-walk-INF good.SG.MASC thing be.ID.NPST.NEG.3SG
'Not to walk in the morning is not a good thing.'
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c. Purposive

Purposive form of the verb is obtained from the combination of the verb stem and

purposive marker -7 -n4 '-PURP'. The verb form 134 kin-na 'buy-PURP' in (43) is the

purposive form. The purposive marker inflects for emphasis also. The inflections for
purposive participle are listed in Table 4.61 with their morphological tags.
(43) WHA fobel AR AT |

mA saman kin-na badzar dza-n-ts"u

1sG thing  buy-PURP market go-¢-NPST.1SG
'T will go the market (in order) to buy things.'

Table 4.61: Inflections for purposive participle

Grammatical category | Inflections | IPA Tags
Purposive T nA PURP
Purposive emphasis e nAi PURP.EMPH

The finite state transducer illustrated in Figure 4.31 encodes purposive participial
inflections listed in Table 4.61 and it is capable of analyzing and generating the

purposive forms when it is concatenated with the finite state transducer of the verb

+PURFP: -
Y HEMMPH:
S

Figure 4.31: A finite state transducer for inflections of purposive
participial form

stems.

d. Prospective

The prospective form of the verb is formed from the suffixation of the prospective

marker -7 -ne with the verb stems. The verb form l?iﬂ%’ gudzar-ne in (44) is the

prospective form. The prospective inflection is listed in Table 4.62 with its

morphological tag.

(44) SFeEer I ad af Praremf 3 T g

uni:-farw-le  jo  WArsA pani tripalmuni nai  gudzar-ne
3.0BL-PL-ERG this year also tent PART spend-PROSP
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ts"an
be.NPST.3PL
"This year also, they will spend under the tent.'

Table 4.62: Inflection for prospective participle

Grammatical category Inflections | IPA | Tags
Prospective T ne PROSP

The finite state transducer demonstrated in Figure 4.32 encodes the prospective
participial forms and it can analyze and generate the prospective forms when it is

concatenated with the finite state transducer of the verb stems.

Figure 4.32: A finite state transducer for inflection of prospective
participial form

e. Durative

The durative form is formed from the combination of verb stems and the durative
markers -&7 -da. In example (45), the verb HTF4T a-i-da form is the durative form
which indicates the duration of the action. The durative form also inflects for

emphasis. The inflections for durative participles are listed in Table 4.63 with their

morphological tags.

(45) 3He® AT A glaeH! A |

uni:-faru: a-fi-da ma  sut-i-rafi-eko t"ig
3.0BL-PL come-¢-DUR 1SG sleep-ABS-remain-PERF.SG.M be.P1.SG
'(I was sleeping while they arrived.'

Table 4.63: Inflections for durative participle

Grammatical category | Inflections | IPA Tags
Durative T da DUR
Durative emphatic ES dai DUR.EMPH
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The durative inflections listed in Table 4.63 are compiled into a network as illustrated

in Figure 4.33 and it becomes capable of analyzing and generating the durative forms

of the verbs when it is concatenated with the finite state transducer of verb stems.

Q-1

+DUR:T
oy r

+EMPH:

Figure 4.33 A finite state transducer for inflections of durative participial

forms

f. Conjunctive

The conjunctive participle form of the verb is obtained from the combination of the

verb stems and a conjunctive marker - ¥¢ -era. In example (46), the 787 pad”-era is

the conjunctive participle form. This conjunctive form inflects for emphasis at

pragmatic level with marker -T ai There is another conjunctive marker - &7 -irkna

but it has low frequency use. The inflections for conjunctive participle with their

corresponding morphological tags are listed in Table 4.64 with their morphological

tags.

(46) T THAAT IS ATAT |
ram iskul-ma pad"-era a-jo
Ram school-LOC read-CONJ come-PST.3SG.M
'Ram studied in the school and came.'

Table 4.64: Inflections for conjunctive participle

Grammatical category Inflections Tags
Conjunctive W erA CONJ
Conjunctive emphasis Qj{ erai CONJ.EMPH
Conjunctive THT ikana | CONJ
Conjunctive emphasis T ikanai | CONI.EMPH

The finite state transducer illustrated in Figure 4.34 encodes

the conjunctive

participial forms and it can analyze and generate them when it is concatenated with

the finite state transducer of the verb stems.

184



+CONIE Ny
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e
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i

\ +EMNMPHT
e

+HCOMNIT-T

AN

| j
g
;
Ve

M

Figure 4.34: A finite state transducer for inflections of conjunctive
participial form

The phonological rules involved in this process are listed in PR 4.21. They are

compiled and composed with the finite state transducer illustrated in Figure 4.34.

Phonological rules

PR 4.21

i. Independent vowels ¥ e and ¥ i change to their corresponding dependent
vowels e and £ if the verb stems end with consonants.
Regular expression: U -> 3 || cons _;

T >f |cons

g. Conditional

The conditional form of the verb is obtained form the combination of the verb stems

and the conditional marker U -e. In example (47) RIS gar-e is the conditional form of

the verb. The inflection for conditional participle is listed in Table 4.65 with its

morphological tags.

47) THRI Feam A I g |
timi-le  sahajog gar-e ma  pas fu-n-ts"u
2SG-ERG help do-COND  1SG pass be-d-NPST.1SG
'If you help I will pass.'

Table 4.65: Inflection for conditional participle

Grammatical category Inflections Tag
Conditional T e COND
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The finite state transducer illustrated in Figure 4.35 encodes the conditional inflection
and in association with transducer of verb stems, it can analyze and generate the

conditional forms.

-_.-’"_ ., OO T @
R

Figure 4.35: A finite state transducer for conditional participial form

The phonological rules in PR 4.22 are compiled and composed with the finite state

transducer illustrated in Figure 4.35.

Phonological rules
PR 4.22

1. Independent vowel ¥ e changes to its corresponding dependent vowel Je if the
verb stems end with consonants.

: 2
Regular expression: T -> < || cons __;

h. Perfective

The perfective form of the verb is obtained form the combination of the verb stems

and the perfective marker T -e. In example (48) ¥IX gar-e is the perfective form of the

verb. But this form generally occurs with some postpositions. The inflection for

perfective participle is listed in Table 4.65 with its morphological tag.’

(48)  Torier A eraE el BT Y|
timir-le  b"An-e-anusar  mai-le kam gar-&

2SG-ERG say-PERFT-POSTP 1SG.OBL-ERG work do-PST.1SG
'l did the work as you said.'

Table 4.65: Inflection for conditional participle

Grammatical category Inflection Tag
Perfective T e PERFT

> Pokharel (2054VS) has treated this form as oblique of past tense forms.

186



The finite state transducer illustrated in Figure 4.36 encodes the perfective inflection.
It can analyze and generate the perfective forms of the verbs when concatenated with

the finite state transducer of the verb stems.

-l/-' -, +PERFT: 2 @
R

Figure 4.36: A finite state transducer for inflection of conditional
participial form

The phonological rules listed in PR 4.23 are compiled and composed with the finite

state transducer illustrated in Figure 4.36.

Phonological rules
PR 4.23

i. Independent vowel ¥ e changes to its corresponding dependent vowel 2 e if the

verb stems end with consonants.

. N
Regular expression: T -> < |[cons _ ;

4.6 Summary

In this chapter, we presented the verb stems that are classified into two major groups:
intransitive based stems and transitive based stems. Intransitive based stems are
further grouped into five classes and transitive based stems are grouped into four
classes. Each class is distinct at least in one feature discussed in the process of stem
formation. And a set of few irregular verb stems have been discussed as a separate

class.

The existential and identificational auxiliary verbs were discussed and illustrated
under inflections as they more or less carry the features similar to the inflections.
Inflectional paradigms for both affirmative and negative forms of tense, aspects,
moods and participle are analyzed and illustrated. The finite state transducers of each
type have been demonstrated. The phonological rules are identified, stated and

expressed in regular expression format.
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CHAPTER 5

ADVERBS, CONJUNCTIONS, POSTPOSITIONS AND PARTICLES

5.0 Outline

This chapter presents the analysis of closed words. It consists of four sections. Section
5.1 groups adverbs and presents them with morphological tags and corresponding
finite state transducers. In section 5.2, we present conjunctions with their
morphological tags and finite state transducers. Section 5.3 deals with postpositions,
namely, plural marker, case markers and adverbial postpositions with their
morphological tags. Section 5.4 discusses the particles and interjections and also
presents morphological tags and finite state transducers. And section 5.5 finally

summarizes the findings.

5.1 Adverbs in Nepali

Adverbs in Nepali indicate manner, place, time and intensity. They do not inflect for
anything but appear with postpositions in writing (Adhikari 2062VS). They are not
the obligatory elements in the sentence. However, they are classified into various

groups based on their semantics for our purpose.

5.1.1 Temporal adverbs

Temporal adverbs are those adverbs which indicate time with respect to the action
performed as TS adza 'today' in (1). Table 5.1 lists some temporal adverbs.
(1) T A TFd AT

ram adza skul gA-jo

Ram today school go.pST-3SG.MASC
"Today, Ram went to school.'

! Though the classification of adverbs in Nepali into various classes is not computationally
significance, it has been done simply for the identification.

188



Table 5.1: Temporal Adverbs

Morphological tags Devanagari | IPA Gloss
+ADV+TEMP Afeer Ahile now
+ADV+TEMP AT adza today
+ADV+TEMP CEES Abera late
+ADV+TEMP IR somabara | Monday
+ADV+TEMP IGoES hitida winter

Since temporal adverbs do not inflect, the finite-state transducer demonstrated in

Figure 5.1 is capable of analyzing and generating them.

N
e

TemporalAdvs

+ADV-0
N
i

+~TENP:0

N
s

O

Figure 5.1: A finite state transducer for temporal adverbs

5.1.2 Spatial adverbs

Spatial adverbs are those adverbs which indicate place or location in the space where

the action has taken place as 5T nadzik-47'near-EMPH' in (2). Table 5.2 lists some

of the spatial adverbs.

)
mero  g"ar
1SG.GEN house

I W e A g |

nadzik-ai

"There is a temple near my house.'

mandir ts"a
near-eMPH temple be.NP.3SG.MASC

Table 5.2: Spatial adverbs

Morphological tags | Devanagari | IPA Gloss
+ADV+SPAC qoT tala below
+ADV+SPAC Igt jaha here
+ADV+SPAC g patsadi | behind
+ADV+SPAC = bhitra | inside
+ADV+SPAC CIEED nadzik | near

The finite state transducer illustrated in Figure 5.2 encodes the adverbs listed in Table

5.2 and it can analyze and generate them.
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N
e

SpatialAdvs

oy
> >

~ADV:0

+SPAC:0

Figure 5.2: A finite state transducer for spatial adverbs

5.1.3 Amount adverbs

Amount adverbs are those words which indicate the amount of the head nouns it

modifies as 3R dera7'more’ in (3). Table 3 lists some of the amount adverbs.

©)

THET T 49T G |

ram-sAga  derai
Ram-com more

paisa

'Ram has a lot of money.'

tsPA

money be.NP.35G.MASC

Table 5.3: Amount adverbs

Morphological tags | Devanagari | IPA Gloss
+ADV+AMOUNT dherai more
+ADV+AMOUNT iy horai less
+ADV+AMOUNT CINED Alik little
+ADV+AMOUNT <afa tjati that much
+ADV+AMOUNT Eant Kati how much

Since amount adverbs do not inflect, the finite-state transducer is simple and it

is demonstrated in Figure 5.3 and it is capable of analyzing and generating them.

+AMOUNT: 0

O

AmountAdues +ADV:0

N ) N
o s o

Figure 5.3: A finite state transducer for amount adverbs
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5.1.4 Manner adverbs

Manner adverbs are those adverbs which indicate the ways or modes how the action

has taken place as TIRARI bistaro 'slowly' in (4). Table 4 lists the some of the manner

adverbs.
(4) ¥ AR ey |
sirta bistaro pad™-ts"e

Sita.FEM  slowly read-NP.3SG.FEM
'Sita slowly reads.’

Table 5.4: Manner Adverbs

Morphological tags | Devanagari | IPA Gloss
+ADV+MANNER ﬂﬁ'& sustAri slowly
+ADV+MANNER FAU KASATi how
+ADV+MANNER qE sutukka | quietly
+ADV+MANNER fgar tsito quickly
+ADV+MANNER I jASATi this way

The finite state transducer demonstrated in Figure 5.4 encodes the manner adverbs

listed in Table 5.4 and it can analyze and generate them.

MannerAdwvs +ADV:0 +MANNER-0
Yy Yy Ty
o, " o, ’@

Figure 5.4 A finite state transducer for manner adverbs

5.1.5 Frequency adverbs

Frequency adverbs are those words which indicate the frequency of the action that is

performed or takes place as HIEABTEN kahilekahi'sometimes' in (5). Table 5 lists

some of the frequency adverbs.

G) T FRABE TR A |
Aami: kahilekahi badzar dza-n-ts"All

1pL sometimes market go-NP.3PL
"We sometimes go to market.'
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Table 5.5: Frequency Adverbs

Morphological tags Devanagari | IPA Gloss
+ADV+FREQ EArSEAR] kahilekahi | Sometimes
+ADV+FREQ T sad"AT always
+ADV+FREQ FRFAR barambar | frequently
+ADV+FREQ CIDR praja often
+ADV+FREQ IGECISEe nirAntAr continuously

The finite-state transducer is simple since frequency adverbs do not inflect. It is

demonstrated in Figure 5.5 and it is capable of analyzing and generating them.

FreqgencyAdvs —ADWD =FREQ:0
P 7 7
- " " '@

Figure 5.5: A finite state transducer for frequency adverbs

5.1.6 Reason adverbs

Reason adverbs are those which provide the reasons as <IH® I tjaskaran 'therefore'

in (6). Table 5.6 lists some of the reason adverbs.

(6) THTHROTH WY g4 ST T4 5 |
tiaskaran, ma mat"i  duwai t"afiko prab"awa  ts"a
therefore  1sG above both  place-GEN influence be-NP.3sG.MASC
‘Therefore, | have the influences of both places.’

Table 5.6: Reason adverbs

Morphological tags | Devanagari | IPA Gloss
+ADV+REASON I AR tiasakarap | therefore
+ADV+REASON W phAlASWArup as a resu It
+ADV+REASON qad tasarta thus

The reason adverbs listed in Table 5.6 are compiled into a finite state transducer as

demonstrated in Figure 5.6 and it can analyze and generate them.
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FeasonAdvs

T
o

AT -0
N
s

~REASOMN:0

T
o

O

Figure 5.6: A finite state transducer for reason adverbs

5.1.7 Sentential adverbs

Sentential adverbs are those which modify the entire sentence as |1I< saj1da

‘probably’ in (7). Table 5.7 lists some of the sentential adverbs.

(7) R A R gl a8 ere wead 9|

sajada
probably
b"é
be-p.1sG

jati

'Probably, (I) could not keep this much happiness within the heart.'

Table 5.7: Sentential adverbs

derai

kPusi-lai

mAN-mai
this  much more happy-DAT heart-LOC.EMPH  keep-INF

Atauna

Morphological tags | Devanagari | IPA Gloss
+ADV+SENT qrIe sajad probably
+ADV+SENT AATT AWASjA surely
+ADV+SENT JrE=Id: samanjata generally
+ADV+SENT T jadjapi however
+ADV+SENT Tt=r SatstsAi truly

The finite state transducer illustrated in Figure 5.7 encodes the sentential adverbs

listed in Table 5.7 and it is capable of analyzing and generating them.

P
e,

SentenceAdvs

+ADV:0
P
e,

+5ENT:0

N
"

O

Figure 5.7: A finite state transducer for sentential adverbs
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The individual finite-state transducers of the adverbs can be unioned together into a
finite state transducer that can handle all the adverbs, that means, it can analyze and

generate them.

5.2 Conjunctions in Nepali

Conjunctions in Nepali are of two kinds: coordinate and subordinate. The coordinate
conjunctions are simple in their formation whereas the subordinate conjunctions are
simple as well as compound types (Pokharel 2054VS; Adhikari 2062VS).

5.2.1 Coordinate conjunctions
Coordinate conjunctions join the constituents of the sentence having equal status as T

r4'and" in (8) it has joined T kalam 'pen’ and T kitab hook'. Some coordinate

conjunctions in Nepali are listed in Table 5.8.

(8) THW HAW ¥ fohama fb=ar |

ram-le kalam ra  kitab  kin-jo

Ram-ERG pen and book  buy-P.35G.MASC
'Ram bought a pen and a book.'

Table 5.8: Coordinate conjunctions

Morphological tags | Devanagari | IPA Gloss
+CCONJ T A and
+CCONJ a0 wa or
+CCONJ a< tATA but
+CCONJ+EMPH a tATAL but
+CCONJ A= ADi and
+CCONJ qar tatha and

The coordinators are compiled into a finite state transducer as demonstrated in Figure

5.8 and it can analyze and generate them.
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Coordinators +CCONT:0

N
o, '@

Y
R

Figure 5.8: A finite state transducer for coordinate conjunctions

5.2.2 Subordinate conjunctions

Coordinate conjunctions join the constituents of the sentence that have unequal status,

mainly subordinate clause with matrix clause as % 4 ‘that' in (9). Some of

subordinate conjunctions in Nepali are listed in Table 5.9 and the finite-state

transducer to account them is demonstrated in Figure 5.9.

(9) WIS W WAl b Jalel TUH o greq Wl |
b"andari-le  b"an-nu b"a-jo ki  uhd-le sangram kina
Bhandari-ERG say-INF be-P.3sG that 3sG.HON war why
ts"od-nu  b"a-jo
leave-INF  be-P.3SG
'‘Bhandari said that why he gave up the war.’

Table 5.9: Subordinate conjunctions

Morphological Tags | Devanagari | IPA Gloss
+SCONJ IELiEa kinaki so that
+SCONJ e bPAne If

+SCONJ I3 ki That
+SCONJ IELECH kinab"ane | that's why
+SCONJ TR jasakaran, | Therefore

The subordinate conjunctions are compiled into a finite state transducer as illustrated

in Figure 5.9 and it is capable of analyzing and generating them.

Subordinators +SCOWT:0

) )
"/ "/ ’@

Figure 5.9: A finite state transducer for subordinate conjunctions
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5.3 Postpositions in Nepali

Postpositions in Nepali always follow the nominal. According to their functions they
perform in the sentence and their semantics, the postpositions can be grouped into
three classes, namely, plural/collective marker, case markers and adverbial

postpositions (Hardie et al 2005).

5.3.1 Plural/collective marker

-e® -fAiaru: is the plural or collective marker in Nepali and it occurs optionally with o-

ending nouns but systematically occurs with other non-o-ending nouns and pronouns.
However, this is not an obligatory element to indicate the plural in nominals as there
are other mechanisms to express the plural number in Nepali (see 3.1.1). The finite-

state transducer is demonstrated in Figure 5.10.

Table 5.10: Collective/plural marker

Morphological Tags | Devanagari | IPA Gloss
+PL ) AATU Plural

The plural marker has been compiled into a finite state transducer as illustrated in

Figure 5.10 and it can analyze and generate it.

B +PL:0

Ty
-
Y
S

O

Figure 5.10: A finite state transducer plural/collective marker

5.3.2 Case markers in Nepali

Cases in Nepali morphology are marked with postpositions except nominative case
and absolutive case. In traditional Nepali grammars, the following cases are

identified, namely, ergative, instrumental, dative, ablative, locative, commutative,

genitive and allative. The ergative and instrumental cases have same marker <1 -/e,

ablative case is marked by two markers FZ bata and G -dek’i
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commutative/associative case with two markers &7 -siga and /& -sita and genitive
case is marked with @7 -ko , ®7 -ka and @7 -ki for singular, plural and feminine

features. The allative case is marked with /7% -tira (see 3.1.1). The case markers in

Nepali are listed in Table 5.11a and Table 5.11b. The case markers in Table 5.11a do

not take an emphatic marker whereas case markers in Table 5.11b take an emphatic

marker.
Table 5.11a: Case marker postpositions (i)
Morphological tags Devanagari IPA Gloss
+ERG o le Ergative
+INST o le Instrumental
+DAT KIE) -lai: Dative
+ABL =g -dekhi Ablative

They are separately compiled into a finite state transducer which can analyze and

generate them.

Table 5.11b: Case marker postpositions (ii)

+ABL qM -bat Ablative
+ABL+EMPH A “batai Ablative
+LOC r -ma Locative
+LOC+EMPH ) “mAi Locative
+COM T -SAgA Commitative
+COM+EMPH & -SAgAi Commitative
+COM R _sita Commitative
+COM+EMPH o _sitai Commitative
+GEN+SG FI ko Genitive
+GEN+PL FT ka Genitive
+GEN+FEM Al ki Genitive
+GEN+EMPH * ki Genitive
+DIR fax -tira Directional
+DIR+EMPH o _tirai Directional

The case markers listed in Table 5.11b also take emphatic marker. Therefore, they are
compiled into a finite state transducer along with emphatic marker. It can analyze and

generate them.
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5.3.3 Adverbial postpositions

There are a number of forms which behave like postpositions but they also have the
content meaning like that of adverbs. These forms usually occur with nominals
providing the information about time, space, amount, frequency and manner. Some

adverbial postpositions which do not take emphatic marker are listed in Table 5.12a.

Table 5.12a: Adverbial postpositions (a)

Morphological tags | Devanagari | IPA Gloss
+POSTP fer _mathi above
+POSTP Eo _kaha where
+POSTP gﬁ -muni below, under
+POSTP AT -wari this side
+POSTP e -pari other side
+POSTP M “WATi this side
+POSTP I -pari other side
+POSTP qig “pAtti towards
+POSTP i ~prati towards
+POSTP qifer -pali time
+POSTP EC|EY KPeri while doing
+POSTP qifer -pali time
+POSTP g3 -ts"eu at the side
+POSTP qfeg -pAts"i later
+POSTP qgite -pats"adi back side
+POSTP At -aghi before
+POSTP A -agadi before
+POSTP 0 bPAri full of
+POSTP qfger -pahile before
+POSTP ffeg -nimti for
+POSTP RT -lagi for
+POSTP AT _bare about
+POSTP K| -samu before
+POSTP i -SAri like
+POSTP ey -madje among
+POSTP NG -dzati whatever
+POSTP =gy -pitsts"e each
+POSTP ifer -pali time
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The finite-state transducer is demonstrated in Figure 5.12a encodes the adverbial

postpositions listed in Table 5.12a which is capable of analyzing and generating them.

AdverbialPostpositions +POSTP:0

N N
" " @

Figure 5.12a: A finite state transducer for adverbial postpositions
that do not take emphatic marker

Some postpositions take emphatic marker, they are listed in Table 5.12b.
Table 5.12b: Adverbial postpositions (b)

Morphological tags | Devanagari | IPA Gloss
+POSTP afeq -sahita along with
+POSTP Qg -sat'a with
+POSTP pep==y -SAMMA until, upto
+POSTP T -bafira out side
+POSTP R -warA

+POSTP R -para

+POSTP T —WATA little near
+POSTP < -DATA little further
+POSTP 397 -iib"o up

+POSTP 347 -iid"o down
+POSTP q% ~tArp"a towards
+POSTP EEY -nera near
+POSTP IGE -nira near
+POSTP e -samak before
+POSTP qh=q -pATjADtA till
+POSTP ECE kPera moment
+POSTP JUa -upranta then after
+POSTP qaa -sat"A with
+POSTP g -pak"a time
+POSTP GIED -taka time
+POSTP GIE -taka time
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+POSTP qrer -pala time

+POSTP ek -pataka times

+POSTP el -palta times

+POSTP TH -pAftsat after

+POSTP EED -tsPeka at the time

+POSTP = -bhitra inside

+POSTP EINED -nadzika near

+POSTP ' ra b"Ara full of

+POSTP GED -tAkA till

+POSTP Iar -jAta here

+POSTP 34T _uta there

+POSTP E1c) -biztsa between

+POSTP IBIE st _nimitta for the sake
of

+POSTP QT kPatira for

+POSTP A= T -ADATEALA within

+POSTP ELISL _bamodzima | @ccording to

+POSTP i vor oy -map"ika according to

+POSTP ﬂﬁﬁ’cﬁ -mutabika according to

+POSTP ATER -ANUSATA according to

+POSTP IS L ~UPATA on

+POSTP e -marp”Ata via

+POSTP CRICHE -Alawa beside

+POSTP A= -Atirikta in addition

+POSTP qMedH -baheka except

+POSTP LSl -dzasto like

+POSTP TE -saraha same as

+POSTP EIENE -babadzuda

+POSTP reg -wirudd®a against

+POSTP T9q -bapata for

+POSTP g7 -sAtta instead of

+POSTP Gl -badala instead of

+POSTP <r -lek"a

+POSTP q -sudda

+POSTP Tquq -sAmeta along with
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The adverbial postpositions which take emphatic marker listed in Table 5.12b are
compiled into a network as demonstrated in Figure 5.12b which can analyze and

generate them.

AdverbialPostpositions +POSTE:

Pt P
h\_ 7 .-\_J

+POSTP+EMPH:0

Figure 5.12b: A finite state transducer for adverbial postpositions
that take emphatic marker

Phonological Rule:
PR5.1

1. Vowels «7a, <o and halant ¢z at the end of the adverbial postpositions of this

. 3.
group are removed when the emphatic marker 47 < is attached.

. N
Regular expression -:::'T|-:::7T|-:::-\ > [] ||cons__ < #

5.4 Particles and interjections in Nepali
5.4.1 Particles

In Nepali, particles are the residual class comprising those stems which do not enter
into inflectional constructions and stand as free forms (Dahal 1974). They appear
before or after any lexical word and add an abstract meaning to the word that they are
associated with. The extra meaning added can only be predicted from the context
where they are used. The Nepali particles are monosyllabic or disyllabic words and
their behaviors are different from other indeclinable words such as adverbs,
postpositions and conjunctions. In written Nepali, the particles are written separately.

Some particles are listed in Table 5.13 with morphological tags.
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Table 5.13: Particles in Nepali

Morphological tags | Devanagari | IPA
+PARTICLE I nAi
+PARTICLE = matra
+PARTICLE Elikd tsahi
+PARTICLE q+ pAni
+PARTICLE T 1A
+PARTICLE T hai
+PARTICLE q nA
+PARTICLE ™o ni
+PARTICLE q tA
+PARTICLE qr po
+PARTICLE T A

The finite state transducer as illustrated in Figure 5.13 encodes the particles listed in

Table 5.13 and it can analyze and generate them.

Particles +~PARTICLE:O

N
S, '@

Ry

Figure 5.13: A finite state transducer for particles

5.4.2 Emphatic markers

a. W 47! emphasizes or draws an attention to or focuses a sentence or a part of the

sentence. In addition, the techniques such as (a) sentence stress, (b) use of particles,
(c) dislocation of the sentence constituents and (d) intonation are used for
emphasizing the sentence or part of the sentence. The technique (a & d) are
phonological and technique (b) is syntactic where the particles follow the word that

gets focused. The technique (c) involves topicalization and some sorts of movements.

The use of emphatic marker U 47is not restricted to a particular class of words. Except

some phonological constraints, it gets attached to any words irrespective of its parts of
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speech. So, this marker can be said as global marker (Pokharel 2053VS). The

following are the conditions where, this emphatic marker can or cannot appear.

i. Itdoesn't appear with T ;T eand I u (except 3% ap”u;) ending words.

ii. When it gets attached to the words ending with 4, a and o, these vowels get

deleted as illustrated below.

Hma 'l' ma + Al = mai éf
Fal keto 'boy’ keto + aAi = ketai £
TS radza'king'  radza + ai = radzai El

iii. But, with the words ending with consonants, this maker gets attached without
any change as given below.
©9 ruk”'tree’ k™ + Af = ruk"Ai F@
fFarar kitab'book'  kitab + ai = kitabai fopam

In contrast, when this marker gets attached to the adjective, it deemphasizes the
attribute possessed by adjectives.

(10) THET = TH F |

ram-ko bani ramrai tshA

Ram-GEN habit good.DEMPH  be.NP.3SG.MASC
'Ram’s habit is okay (lesser than good).'

b. & fii emphasizes only some of the demonstratives. But, the same marker with

interrogative pronouns changes it to the indefinite pronouns. The examples given
below demonstrate this phenomenon.

T 'this' + & = T&T 'this-EMPH'

T 'that' + & = TIET ‘that-EMPH'

S 'this' + & = &l this-EMPH'

AT 'the same’ + €1 = |Te! 'the same-EMPH'

I ‘who' + & = &l 'Who-INDEF

% ‘what' + 2l = %@l ‘what-INDEF'

5.4.3 Interjections in Nepali

Interjections are a subset of particles which generally appear at the sentence initial

position and express speaker's emotions such as surprise, pain, disgust, joy,
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excitement and enthusiasm (Pokharel 2054VS:125-31). Interjections are also
indeclinable words. Some examples of interjections are listed in Table 5.14 with
morphological tags.

Table 5.14: Interjections in Nepali

Morphological Tags | Devanagari | IPA
+INTERJ oArer oho
+INTERJ AT att"a
+INTERJ IE) tshi
+INTERJ REED tPuikka
+INTERJ L8 hare
+INTERJ [EE bitsara
+INTERJ a1 dzja
+INTERJ T e
+INTERJ g dzju
+INTERJ EIES nai
+INTERJ T kunni

The interjections listed in Table 5.14 are compiled into a finite state transducer as

demonstrated in Figure 5.14 and it is capable of analyzing and generating them.

Interjections +INTERT:0

P P
= " @

Figure 5.14: A finite state transducer for interjections

5.5 Summary

In this chapter, we discussed and presented the grouping of adverbs, conjunctions,
case markers, particles and interjections. Adverbs in Nepali are grouped into seven
semantic classes: temporal, spatial, amount, frequency, manner, reason and sentential.
Conjunctions are of two types: coordinate and subordinate. Postpositions are of three
types: plural marker, case markers and adverbial postpositions. Particles in general are
in the single class but two emphatic markers which can be applied globally except in
the phonologically constrained case is equivalent to some particles. The interjections

form a single class.
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CHAPTER 6
DERIVATIONAL MORPHOLOGY

6.0 Outline

This chapter presents analysis of derivational processes in Nepali morphology. It
consists of three sections. Section 6.1 presents the prefixation that includes noun to
noun derivation, noun to adjective derivation, noun to adverb derivation and adjective
to adjective derivation. In each types, a model for the finite state transducer and a tag
for prefixaton is provided. In section 6.2, we present the suffixation process that
includes noun to noun derivation, noun to noun adjective derivation, noun to
noun/adjective derivation, adjective to noun derivation, adjective/noun to noun
derivation, verb to noun derivation, verb to adjective derivation, verb to adverb
derivation, adverb to adjective derivation, verb to noun conversion, verb to
adjective/noun conversion and verb to noun derivation. In each type of derivation, the
morphological tags and finite state transducers for each group are illustrated. And

finally, section 6.3 summarizes the chapter.

6.1 Prefixation

Derivation is a morphological process of word formation. It involves the additon of
bound affix forms to an existing lexeme/stem, whereby the addition of the affix
derives a new word or a lexeme (Katamba 1993; Payne 1997). The word class of
newly formed word is generally different from the original word from which it is
derived. Sometimes, this not always true, i.e. the word class remains the same,
however, the semantics of the word definitely changes. The meaning of a derived new
word may have clear meaning change, addition of speciality, technicality and
stylistics. The derivation of a word from the same word class and from different class
is possible. In most of the prefixing derivation, the word class remains same except
few cases whereas in suffixing derivation the word class changes except few cases
(Adhikari 2062VS).

In prefixation, an affix is prefixed to a base stem and a new word is derived. In

Nepali, a number of prefixes as listed in the Tables (6.1-6.4) with base stem derived a
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word. The various types of derivation using prefixes are discussed in subsquent

sections.

6.1.2 Noun to noun derivation

In this type of derivation, 24 prefixes are involved and they derive a noun from a noun
stem. The semantics of the prefixes is not predictable, so they are simply marked as

prefix with a tag PFX. Table 6.1 lists those prefixes with base stem and derived word.

Table 6.1: Noun to noun derivation

Prefix Base noun stem Gloss | Derived noun Gloss

q pra- A tsalan tradition | gerere pratsalan Tradition
U para- | ST dzaja VIClory | 9RTSTT paradzaja Defeat

AT ApA- | UK fabda word AU Apafabda abusing word
HH sam- | AT man honor HHEHATT samman respect

AT anu- | YME fasan gOVernance | 9T anufasan discipline
a9 awa- | 70T gun, quality | saRToT awagun demerit

T dus- | AROTHparinam result TEANUMH dusparinam | Dad result
$dur- BICT g"Atana event g'aCEﬂT durg"atana accident

T wi- 19T naf loss T winaf damage

AT ad®i- | TS radzja state ATIRTST Ad" radzja kingdom
AT Ati- EQ%‘wristi rain aﬁz@‘ Atiwristi over rain
AT AbMi- | BT rutsi interest | HfGRN Ab rutsi interest

i prati- | €A d"wani sound gferedt™ prati d"wani | €CNO

R pari- | IS jodzana plan GRS parijodzana | Project

ST upa- | Ue grafia planet JIUE upagrafia satalite

TE safia- | BT karja work TEH safiakarja collaboration
 sa- 9RER pariwar family | qui@r sapariwar whole family
P ku- 97 putra son YA kuputra bad son

A a- A gjan knowledge | o1 sgjan ignorance
I An- ITEAT astPa belief AT Anast™a disbelief
 be- 2odld idzdzat prestige | S beidzdzat insult

94q bada- | FTH nam name ST badanam bad name

<l la- AR waris heir AT lawaris 77?

Y su- HHTMsamatsar NEews YHHATE susamatsar good news
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The finite-state transducer in Figure 6.1 is common to all the prefixes listed in Table

6.1. It can analyze and generate both base and derived word.

NounType +NOUN:0

NounType

PFX+:Prefix

Figure 6.1: A finite state transducer for noun to noun derivation

6.1.3 Noun to adjective derivation

In this type of derivation, 9 prefixes are involved and they derive an adjective from a
noun stem. The semantics of the prefixes is not predictable, so they are simply marked

as prefix with a tag prx. Table 6.2 lists those prefixes with base stem and derived

word.
Table 6.2: Noun to adjective derivation

Prefix Base noun stem Gloss Derived adjective Gloss
ﬁ(nir- 3T dos fault 92T nirdos Innocent
Mini- | T swart"a self-interest | :xa1ef ni:swart"a selfless
™ ni- ST dar fear ICEES nidar bold
& wi- Y muk” mouth famg wimuk® deviated
M nis- | BT phal fruit Se®e nispal fruitless
9 sA- et bal force ol sabal capable
 be- U g"Ar house TER beg"Ar homeless
A A- T muzlja value FHA Amuilja valueless
I Ana- | T mol price FTHIT Anamol priceless

The finite-state transducer in Figure 6.2 is common to all the prefixes listed in Table

6.2 and it is capable of analyzing and generating them.
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NounType Q

NounType

PFX+:Prefix

Figure 6.2: A finite state transducer for noun to adjective derivation

6.1.4 Noun to adverb derivation

In this type of derivation, 4 prefixes are involved and they derive an adverb from a
noun stem. The semantics of the prefixes is not predictable, so they are simply marked
as prefix with a tag pFx. Table 6.3 lists those prefixes with example base stem and

derived word.

Table 6.3: Noun to adverb derivation

Prefix Base Noun Gloss Derived Adverb Gloss
stem
Ala- HIT mATAN, death HTHIT amArAn, till death
T s B AArsa happy gy SARATSA Wi_th
happiness
ﬁ'{m’r— HTd ghat stroke G nirg"at severly
E{ﬁpm ti- | ST AApta week Pk pratifiapta per week

The finite-state transducer in Figure 6.3 is common to all the prefixes listed in Table

6.3 and it can analyze and generate them.

+NOUN:0
NounType

NounType

PFX+:Prefix

Figure 6.3: A finite state transducer for noun to adverb derivation
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6.1.5 Adjective to adjective derivation

In this derivation, 6 prefixes are involved and derive an adjective from an adjective

stem. The semantics of the prefixes is not consistent, so they are simply marked as

prefix with a tag PFX. Table 6.4 lists those prefixes with base stem and derived word.

Table 6.4: Adjective to adjective derivation

Prefix | Base adjective Gloss Derived adjective Gloss
stem
THsam- | T puirna complete | F¥qUT sampuirna total
@wi- | UF fudd'a pure 1g wifudd"a pure
R dur- T bPedja vulnerable —g:%i-g durbedja invulnerable
S un- | {H mukta free F7H<H unmukta free
Fou- | FfEr fiktshit educated | gferferd sufikts"it educated
IR pari- tﬂﬁ puirna complete qﬁc@‘ pAripurna sufficient

The finite-state transducer in Figure 6.4 is common to all the prefixes listed in Table

6.4 and it is capable of analyzing and generating.

AdjType

PFX+:Prefix

/

AdjType

Figure 6.4: A finite state transducer for adjective to adjective derivation

6.2 Suffixation

6.2.1 Noun to noun derivation

In this derivation, 2 suffixes are involved and they derive a noun from a noun stem.
The semantics of the suffixes is not considered, so they are simply marked as suffix

with a tag sFx. Table 6.5 lists those suffixes with base stem and derived word.

Table 6.5: Noun to noun derivation

Base noun Gloss Suffix Derived noun Gloss
stem
YT sun gold A -ar YAsunar goldsmith
I ghds grass it Ht ghasi: grass cutter

209




The finite-state transducer in Figure 6.5 is common to all the suffixes listed in Table

6.5 and it is capable of analyzing and generating them.

NounType +NOUN:0

+SFX:Suffix
NounType

Figure 6.5: A finite state transducer for noun to noun derivation

The phonological rules involved in the derivation are listed in PR 6.1. They are

compiled and composed with the finite state transducer illustrated in Figure 6.5.

Phonological rule
PR 6.1

i. Independent vowels #7a and i change to corresponding dependent vowels <7a
and <7 i:, respectively after the consonants
Regular expressions: 3T -> T || cons

g > || cons __

6.2.2 Noun to adjective derivation

In this derivation, 11 suffixes are involved and they derive an adjective from a noun
stem. The semantics of the prefixes is not considered, so they are simply marked as
suffix with a tag sFx. Table 6.6 lists those suffixes with example of base stem derived

word.
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Table 6.6: Noun to adjective derivation

Base noun Gloss | Suffix Derived adjective Gloss
stem

AT daja love | s1T -Anija | TT dajanija lovable
AT Jab" profit | o1& -aka | <9 lab"aka profitable
TaT sewa service | geT-ika it sewika service girl
HITT mugal Mugal | s —an HITAT mugalan Indian
%Wi[ limbu Limbu | a1 —wan %T{SHTFT limbuwan Limbu area
<1 dan donation | g j; T dani: donor
@ kPartsa EXpense | ATT-alu ‘@?ﬁ@ kPartsalu expensive
9% bhir cliff | sretr-alo fIRTET bhiralo steep
& ris anger | 3(el-aha T<EeT risaha angry
e (ARAr town | g3-jja ST fAfArija urban
219 fios sense | TAR-jjar | BIGAR Rosijar careful

The finite-state transducer illustrated in Figure 6.6 is common to all the suffixes listed
listed in Table 6.6.

+NOUN:0

NounType

+ADJ.0

+SFX:Suffix
NounType

Figure 6.6 A finite state transducer for noun to adjective derivation

The phonological rules involved in this derivation are listed in PR 6.2. They are
compiled and composed with the finite state transducer demonstrated in Figure 6.6

which is capable of analyzing and generating them.

Phonological rule

PR 6.2

i. Independent vowels #7a, Zi: and Zi change to their corresponding dependent

vowel 7a, <7i: and £7i after the consonants

211



Regular expressions: 3T -><T || cons __
T > ||cons
T > || cons __
ii. Vowel sequence of dependent <7 aand 3 4 changes to & 4.
Regular expression: ol 3T ->]
iii. Vowel sequence of dependent =7 aand independent 7 changes to £ i

Regular expression: a1 > (]

6.2.3 Noun to noun/adjective derivation

In this derivation, 3 suffixes are involved and they derive a noun or adjective from a
noun stem. The semantics of the prefixes is not considered, so they are simply marked

as suffix with a tag sFx. Table 6.7 lists those suffixes with example of base stem and

derived word.

Table 6.7: Noun to noun/adjective derivation

Base noun Gloss | Suffix Derived Gloss
stem noun/adjective

I dz"apa Jhapa | =fi-1i SATITAT dzapali of Jhapa
‘JF{IT gulmi Gulmi | geft-eli ‘J:?El?fﬁ gulmeli of Gulmi
FAM ilam lllam | g_e TAT ilame of lllam
ms gail village | =i-le Mt gaiile villager
Tt nepal Nepali |3 BRI nepali: of Nepal

The finite-state transducer in Figure 6.7 is common to all the suffixes listed in Table

6.7.

+NOUN:0
NounType

+SFEX:Suffi

+NOUN:0

Figure 6.7: A finite state transducer for noun to noun/adjective derivation
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The phonological rules involved in this derivation are listed in PR 6.3; they are
compiled and composed with the finite state transducer illustrated in Figure 6.7 and it

can analyze and generate both stem and derived words.
Phonological rule:

PR 6.3

i. Independent vowels Zi: and Te change to their corresponding dependent vowel
#7i: and e after the consonants
Regular expressions: § -><¥ || cons _;
T >3 || cons _;
ii. Vowel sequence of dependent vowel <7 and independent vowel 7 e changes
to Je
Regular expression: AT >
iii. Vowel sequence of dependent vowel 7 2 and independent 7 changes to £ i

Regular expression: aTg > [

6.2.4 Adjective to noun derivation

In this derivation, 1 suffix is involved and they derive a noun from a adjective stem.
The semantics of the suffixes is not considered but they are marked as suffix with a

tag SsFx. Table 6.8 lists those suffixes with example of derived and base stem of each.

Table 6.8: Adjective to noun derivation

Base adjective Stem Gloss | Suffix Derived noun Gloss
MM lamo long | efg-2i | T lamai length

The finite-state transducer in Figure 6.8 is common to all the suffixes listed in Table
6.8.
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. +ADJ:0
AdjType

) +SFX:Suffix
AdjType

Figure 6.8: A finite state transducer for noun to adjective derivation

The phonological rules involved in this derivation are listed in PR 6.4; they are
compiled and composed with the finite state transducer and it can analyze and

generate both underived and derived words.

Phonological rule

PR 6.4

i. Dependent vowel 7 a between consonant changes to .
Regular expression: =T ->[] || cons __ cons;

ii. Vowel sequence of dependent vowel =7 o and independent vowel 37 a changes
to dependent vowel =7 a.

Regular expression: o 3T-> T,

6.2.5 Adjective/noun to noun derivation

In this derivation, 1 suffix is involved and it derives a noun from a noun/adjective
stem. The semantics of the suffixes is not considered, so it is simply marked as suffix

with a tag sFx. Table 6.9 lists those suffixes with base stem and derived word.

Table 6.9: Adjective/Noun to Noun Derivation

Base noun/adjective stem Gloss Suffix | Derived noun Gloss
T garib poor T-i: TEgAribi poverty

The finite-state transducer in Figure 6.9 is common to all the suffixes listed in Table

6.9. It is capable of analyzing and generating the derived words.
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+ADJ.0

w

+NOUN:0

SFX:Suffix

Figure 6.9: A finite state transducer for noun/adjective to noun derivation

The phonological rules involved in this process are listed in PR 6.5; they are compiled

into a network and composed with the network illustrated Figure 6.9.

Phonological rule
PR 6.5
i. Independent vowel i: changes to its corresponding dependent vowel «7i: after

the consonant

Regular expression: ¥ -><T ||cons _;

6.2.6 Verb to noun derivation

In this type of derivation, 32 suffixes are involved and they derive a noun from a verb
stem. The semantics of the suffixes is not considered but they are marked as suffix
with a tag sFx. Table 6.10 lists those suffixes with example of derived and base stem

of each.
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Table 6.10: Verb to Noun Derivation

Base verb stem Gloss | Suffix Derived noun Gloss
[ tsun elect | ar9-au IS tsunau election
F tsun elect | 3er-ap FATT tsunab election
ﬁh_c:kig decide | am9-an fF e kitan decision
e kit decide | srit-ani e kitani decision
g% d"ak COVer | il-ns EH d"akani lid
STet dzal burn | s -an STt dzalan burning
= tsor steal | §-j; = tsori: theft
219 Ads laugh -0 BT fAdso laughter
& pad” read | o(1g-ai QT8 padiai reading
qMb t"ak tire ATac-awat gpTac t"akawat tiredness
P ts"ap print | =14 P ts"apa printing
B tshan choose | sfra-of FAIT ts"anot selection
=T tsitsja shout | ga_fixs R=aTET tsitsjafiat shouting
AL dzar drop | 3FT-na AT dzarana water fall
T d"og bow | s3I -auni TS d"ogauni bowing
9 rak" keep | sfTelr-alo @I rak"alo servant
T dab press | a(mar-ab ZaTd dabab pressure
I bats Save | Ad-at A batsat saving
g sad decay | sret-a/ gt sadal decay
ﬁf[rop plant | 2g_ai e ropai plantation
I tsek block | sRT-aro FFRT ts"ekaro blockade
Frtsir split | sET-uto FRIgitsirauto split
qgbad" grow | aeft-auti T bad"auti growth
qsar move | Ial-uwa 9G4l saruwa shift
IZut" rise | v I uthti credit
ATl tsal sieve | fi_p; el tsalni sieve
%I'(ber roll M-no THT berno piles
TMga sing | AT-na T gana song
Mg bid fight | s=q-an¢ IE=a bidant fighting
Rrddzit win | S auri Ay dzitauri winning
FRkor scratch | uar-eso FIT koreso scratcher
gtk ul Open | AFT-asta Gea&d k" ulasta open
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The finite-state transducer in Figure 6.10 is common to all the prefixes listed in Table

6.10 and it can analyze and generate the derived words.

Vstem +sFX:Suffix +NOUN:0

+O O O—0

Figure 6.10: A finite state transducer for verb to noun derivation

The phonological rules involved in this derivation process are listed in PR 6.6; they

are compiled and composed with the finite state transducer illustrated in Figure 6.10.

Phonological rule

PR 6.6
i Independent vowels &7a, Fi:, o, Zi, Fu, Te, Vi, F1-au, and 74 change to

their corresponding dependent vowels <7a, <7 iz, <To, £2i, gu, Je, & ai, < au
and [ ] after the consonants, respectively.

Regular expressions: &1 -> T || cons __;
T > ||cons __;
AT -> of || cons _;
T -> 3 cons _;
3 > cons __;
T -> 3lcons
T > 3| cons _;

A -> ot || cons __;

T ->[]||cons _;

6.2.7 Verb to adjective derivation

In this derivation, 14 suffix are involved and they derive an adjective from a verb

stem. The semantics of the suffixes is not considered but they are marked as suffix
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with a tag sFx. Table 6.11 lists those suffixes with example of base stem and derived

word.
Table 6.11: Verb to adjective derivation
Base verb stem Gloss | Suffix Derived adjective | Gloss
&I?Lmits SQUEEZE | IATET-aha f9=meT mitsaha suppressor
< bul forget | s@g -akkad | %S bMulakkad | forgetful
919 pos feed | z<l-ilo IR posilo nutritious
TH g"um roam | s=d-ante A g"umante vagabond
HH g"um roam | =dl-anta A= g"umanta vagabond
I k"Ap last | sT-alu T k"Apalu long lasting
¢ pad® read | YAT-aija T padhaija studious
IS tsad leave | a-a gleT tsada wanton
U rop plant | s-ar IR ropar planter
% sik learn | smG-aru @1 sikaru learner
o bik sell | #m3-au {313 bikau salable
WM b"ag flee | sitcl-auto WAIET bhagauto runner
T tsPer pass Sﬁ'cﬁ—/\ugi @'ﬁ?ﬁ ts"erauti sufferer
stool
M lag attach | 3.y 1T lagu addicted

The finite-state transducer in Figure 6.11 is common to all the suffixes listed in Table

6.11. It can analyze and generate the derived words of this type.

Vstem +sFX:Suffix +ADJ:0

+O O O—0

Figure 6.11: A finite state transducer for verb to adjective derivation

The phonological rules involved in this type of derivation are listed in PR 6.7; they

are compiled and composed with the finite state transducer illustrated in Figure 6.11.
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Phonological rule
PR 6.7
i. Independent vowels &7a, Fi:, o, i, Fu, Te, Tai, #au, and T4 change to
their corresponding dependent vowels <7a, <7 iz, <To, 2i, gu, e, & ai, <7 au
and [ ] after the consonants, respectively.

Regular expressions: &1 -> T || cons __;

T ->aF ||cons __;
Al -> ol || cons _;
T > 3| cons _;
3 > cons _;
T -> & cons __;
*
Q -> || cons _;
a -> -::?r|| cons __;
T ->[]]|lcons _;

6.2.8 Verb to adverb derivation

In this derivation, 2 suffixes are involved and they derive an adverb from a verb stem.
The semantics of the suffixes is not considered, so they are simply marked as suffix

with a tag sFX. Table 6.12 lists those suffixes with example of base stem and derived

word.
Table 6.12: Verb to adverb derivation
Base verb stem Gloss | Suffix Derived adverb Gloss
AT do | 3= -undzel TG=oid garundzel | till doing
TRgAr do | gworet -indzel TR garindzel | till doing

The finite-state transducer in Figure 6.12 is common to all the suffixes listed in Table

6.12. It can analyze and generate the derived words.
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Vstem +SFX:Suffix +ADV:0

*O O O O

Figure 6.12: A finite state transducer for verb to adverb derivation

The phonological rules involved in this derivation are listed in PR 6.8; they are

compiled and composed with the finite state transducer illustrated in Figure 6.12.

Phonological rule

PR 6.8

I. Independent vowels Ju and i change to their corresponding dependent
vowel 2 uand /i after the consonants

Regular expressions: 3 ->< || cons __;

7 >f3 | cons _;

6.2.9 Adverb to adjective derivation

In this derivation, 1 suffix is involved and it derives an adjective from an adverb stem.
The semantics of the suffixes is not considered but it is marked as suffix with a tag

SFX. Table 6.12 lists those suffixes with example of base stem derived word.

Table 6.13: Adverb to adjective derivation

Base adverb stem Gloss | Suffix Derived adjective Gloss
9 bhitra inside | £.j; 9 bitriz inner
AR bahira outside | -i; e bahiri ourter

The finite-state transducer in Figure 6.12 is common to all the suffixes listed in Table

6.13. It is capable of analyzing and generating the base stems and derived words.
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+ADV:0
AdvType

+SFX:Suffix
AdvType

Figure 6.13: A finite state transducer for noun to adjective derivation

The phonological rules involved in this process is listed in PR 6.9; it is compiled and

composed with the finite state transducer illustrated in Figure 6.13.

Phonological rule
PR 6.9
i. Independent vowel Zi: changes to corresponding dependent vowel «7i: after the

consonants

Regular expression:  § -><T ||cons _;

6.2.10 Verb to noun conversion

Some of the verb stems alter between verb and noun. They are same phonologically
but differ in written form. In the noun form, a diacritic halanta is dropped. Some

examples of such stems are listed in Table 6.14.

Table 6.14: Verb to noun conversion

Base verb stem Gloss Derived noun Gloss
A kPel play’ | et krel 'game’
@ kPodz 'search’ | Grsf khodz 'research’

The finite-state transducer in Figure 6.14 encodes stems listed in Table 6.14 and it is

capable of analyzing and generating the base stem and derived words.
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Vstem +NOUN:0

*O O O

Figure 6.14: A finite state transducer for verb to adverb derivation

The phonological rule involved in this conversion is listed in PR 6.10; it is compiled

and composed with finite state transducer illustrated in Figure 6.14.

Phonological rule

PR 6.10

i. Halanta < at the end of verb stem is removed.

<

Regular Expression: < ->[] || __ #

6.2.11 Verb to adjective/noun conversion

Some verb stems alter between verb and noun or adjective forms. Some examples of
such stems are listed in Table 6.15. Phonologically they are same but orthographically
differ by halanta.

Table 6.15: Verb to Adjective/Noun Conversion

Base verb Stem Gloss Derived adjective Gloss
T "Ag cheat | Z{'ag cheat
AR tsor steal AR tsor thief
qq t"Ap add a7 ("Ap additional

The finite-state transducer illustrated in Figure 6.14 encodes stems listed in Table 6.15

and it is capable of analyzing and generating the base stems and derived words.

Vstem +NOUN:0

+O OO0

+ADJ.0

Figure 6.15: A finite state transducer for verb to adverb derivation
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The phonological rule involved in this conversion is listed in PR 6.11. It is compiled

and composed with the finite state transducer illustrated in Figure 6.15.

Phonological rule

PR 6.11

I. Halanta < at the end of verb stem is removed.

Regular expression:

g >[I #

6.2.12 Verb to noun derivation (vowel insertion)

Some verb stems change from verb form to noun forms by inserting vowel 37 4

between consonants in the stem. Some examples of such stems are listed in Table

6.16.
Table 6.16: Verb to noun (vowel insertion)
Base verb stem Gloss Derived adjective | Gloss
b tsamka shine [HE tsamak shining
¥ samdza remember | gHT samadz understanding
Tedbtalka shine TAF talak shining

The finite-state transducer illustrated in Figure 6.16 encodes stems listed in Table 6.16

and it is capable of analyzing and generating the derived words.

Vstem

+NOUN:0

O

(O O

Figure 6.16: A finite state transducer for verb to adverb derivation

The phonological rule involved in this derivation is listed in PR 6.12; it is compiled

and composed with the finite state transducer illustrated in Figure 6.16.
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Phonological rule

PR 6.12

i. Halant <z between the consonants of verb stem is removed.

<

Regular expression: < ->[] || cons__ cons;

6.3 Summary

In this chapter, we presented the derivation process in Nepali. The various derivation
such as noun to noun, noun to adjective, noun to adverb and adjective to adjective are
the former types and noun to noun, noun to adjective, nount to noun/adjective,
adjective to noun, adjective/noun to noun, verb to noun, verb to adjective, verb to
adverb are the latter types. In addition, there are two kinds of conversions: verb to
noun and verb to adjective/noun. And verb to noun derivation due to vowel insertion
is also included. Each prefix and suffix has its own set of words from which
derivation takes place. The derivation process in Nepali is not as productive and
regular as inflectional process in Nepali. However there exists a quite good number of
derived words. Two major types of derivation, prefixation and suffixation, are

discussed and implemented.
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CHAPTER 7

IMPLEMENTATION

7.0 Outline

This chapter presents the implementation of morphological categories and
phonological rules analyzed in the earlier chapters to design a computational model
using the Xerox finite state toolkit. It consists of four sections. Section 7.1 presents
the morphotactics, i.e. syntax of morphemes. The morphological categories and
grammatical categories have been separated based on the earlier analysis. Section 7.2
presents the lexc grammar for nouns, pronouns, adjectives, verbs, numerals,
classifiers, adverbs, postpositions, conjunctions, particles, interjections and derivation.
Section 7.3 deals with the realization, i.e. rules for alternation using xfst interface for

each category. Finally, section 7.4 summarizes the chapter.

7.1 Morphotactics: syntax of morphemes
7.1.1 Morphological categories

As discussed and analyzed in chapters (3-6), two major categories are identified, open
word class and closed word class. Table 7.1 shows four open word classes and their
corresponding morphological tags used in the morphological analyzer. Table 7.2
shows seven closed word classes with their corresponding morphological tags used in

the morphological analyzer.

Table 7.1: The open word classes

S.N. Morphological Categories Tags
1. | Nouns +NOUN
2. | Adjectives +ADJ
3. | Verbs +VERB
4. | Adverbs +ADV
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Table 7.2: The closed word classes

S.N. Morphological Categories Tags
1. | Pronouns +PRON
2. | Numeral +NUM
3. | Classifier +CLF
4. | Postpositions +POSTP
5. | Conjunctions +CCONJ, +SCONJ
6. | Particles +PARTICLE
7. | Interjections +INTERJ

7.1.2 Grammatical categories

Altogether 45 grammatical categories are identified in all open and closed word
classes. Features in adverbs from 37 to 42 in Table 7.3 and two features in nouns in
44 and 45 of Table 7.3 are semantic whereas the rest of the features in other
categories are formal. Table 7.3 lists all the grammatical categories and their
corresponding morphological tags used in the morphological analyzer. The redundant
features such as augmentative, non-causative, active, direct form have not been

incorporated into the analyzer.

Table 7.3: The grammatical categories and features

S.N. Grammatical categories | Tags
1. | Number +5G, +PL
2. | Gender +MASC, +FEM
3. | Form +DIRT, +OBL
4. | Honorificity +NHON, +HON, +HHON, +RHON
5. | Evaluation +AUG, +DIM
6. | Persons 1,2,3
7. | Cases +ERG, +INST, +DAT, +ABL, +LOC,
+COM, +GEN, +VOC, +ALL
8. | Distal +DIST
9. | Proximate +PROX
10. | Reflexive +REFL
11. | Demonstrative +DEM
12. | Relative +REL
13. | Interrogative +INTERRO
14. | Indefinite +INDEF
15. | Definite +DEF
16. | Reciprocal +RECIP
17. | Degree +POSIT, +COMP, +SUPER
18. | Cardinal +CARD
19. | Ordinal +0RD
20. | Frequency +FREQ
21. | Portion +PORT
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22. | Voice +PASS

23. | Causative +CAUSE

24. | Existential +EXIST

25. | Idenficational +ID

26. | Tenses +NPST, +PST
27. | Aspects +PERF, +IMPERF, +INFER, +HAB
28. | Moods +IMP, +OPT, +POT
29. | Absolutive +ABS

30. | Infinitive +INF

31. | Purposive +PURP

32. | Prospective +PROS

33. | Durative +DUR

34. | Conjunctive +CONJUCT
35. | Conditional +COND

36. | Perfective +PERFT

37. | Temporal +TEMP

38. | Spatial +SPAC

39. | Amount +AMOUNT
40. | Manner +MANNER
41. | Reason +REASON
42. | Sentential +SENT

43. | Emphasis +EMPH

44. | Proper Name +PROPER
45, | Place Name +PLACE

There are a number of arbitrary tags used in the lexc file to restrict the scope of
replace rules. Finally these tags are removed for the transducer after the application of

the replace rules. Table 7.3 lists a sample of such tags.

Table 7.3: The arbitrary tags

S.N. | Purpose of arbitrary tag Tags

1. O-ending nouns for plural, honorific, oblique and vocative | *MP

2. O-ending nouns for feminine and diminutive FE

3. Non-honorific imperative AMPsg
4. Honorific imperative AIMPhon
5. Plural imperative AMPpl
6. Noun to adjective derivation "NA

7. Noun to adverb derivation "NADV
8. Adjective to verb derivation "ADJV
9. Verb to noun conversion "R

10. | Insertion in verb to noun derivation "a
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7.2 Lexc grammar

Nouns, pronouns, adjectives, numerals, classifiers, verbs, adverbs, postpositions and
particles and interjections are encoded in lexc files. The main morphological forms
are in Devanagari script and the morphological tags are in Roman script using UTF-8
character encoding. The lexc files begin with Multichar_Symbols and lexicon follows
it.

7.2.1 Nouns

The nouns discussed and analyzed in (3.1) are implemented in a lexc file named
nouns.txt which includes 14 classes of nouns. The upper language contains stems and
sequence of morphological tags and the lower language contains surface forms.
Besides regular morphological tags, some arbitrary tags are used for restricting the
application of replace rules. The encoding of the nouns with their morphological tags
is as follows. This lexc file accumulates the transducers form Figure 3.1 to Figure
3.13.

Multichar_Symbols +NOUN +MASC +FEM +OBL +PL +SG +DIM +VOC +HON "MP "FE
+PLACE +PROPER

LEXICON ROOT
Nouns;
LEXICON Nouns
Il Type 1a Nouns:

inflection_1a;
IType 1b Nouns:
inflection_1b;
Type 1c Nouns:
inflection_1c;
IType 1d Nouns:
inflection_1d;
Type 21a Nouns:
inflection_21a;

I Type 21b Nouns:
inflection_21b;
Type 21c Nouns:
inflection_21c;
NType 21d Nouns:
inflection_21d,;

94393944
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HType 22a Nouns:

inflection_22a;
HType 22b Nouns:
inflection_22b;
Type 22¢ Nouns:
inflection_22c;
Type 22d Nouns:
inflection_22d,;
Type 22e Nouns:
inflection_22e;
Type 22f Nouns:

qrEq inflection_22f;

¥ 5 4 5 4

LEXICON inflection_la

+NOUN+MASC+5G:0
+NOU N+MASC+PL:*MP
+NOUN+MASC+O0BL:"MP
+NOUN+MASC+HON:*MP
+NOUN+MASC+VOC:"MP
+NOUN+FEM:+FE

LEXICON inflection_1b

+NOUN+MASC+5G:0
+NOUN+MASC+PL:"MP
+NOUN+MASC+O0BL:"MP
+NOUN+FEM:+FE

LEXICON inflection_1c

+NOUN+SG:0 #;
+NOUN+PL:AMP #;
+NOUN+OBL:*MP #:
+NOUN+DIM:\FE #;
LEXICON inflection_1d
+NOUN+SG:0 #;
+NOUN+PL:AMP #:

+NOUN+OBL:*MP #,

LEXICON inflection_21a

+NOUN+MASC:0 #,
+NOUN+FEM: T #:
LEXICON inflection_21b
+NOUN+MASC:0 #;
+NOUN+FEM:HT #,

LEXICON inflection_21c

+NOUN+MASC:0 #:
+NOUN+FEM:ﬁZ\3'T"ﬁ #:

O
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LEXICON inflection_21d
+NOUN+MASC:0 #:

FNOUN+FEMISHT  #:
+NOUN+FEM:FST #:
LEXICON inflection_22a

+NOUN+MASC:0 #:
LEXICON inflection_22b
+NOUN+FEM:0 #:

LEXICON inflection_22c
+NOUN+PROPER+MASC:0 #;
LEXICON inflection_22d

+NOUN+PROPER+FEM:0 #;
LEXICON inflection_22e
+NOUN:0 #,

LEXICON inflection_22f
+NOUN+PLACE:0 #:

END

7.2.2 Pronouns

Nepali pronouns are limited in number and more or less idiosyncratic in their forms
and functions. Hence, instead of organizing them where rules can be applied to get
their surface forms, they are directly encoded uniting all the finite state transducers
from Figure 3.14 to Figure 3.33 along with their morphological tags. Therefore, this

section does not contain any replace rules.

Multichar_Symbols +PRON +1SG +OBL +EMPH +GEN +MASC +FEM +HON
+1PL +25G +HHON +RHON +3SG +PROX +DIST +REFL +DEM +HUM +NHUM
+DEF +INTERRO +RECIP +PL +SG +REL +INDEF +3PL

LEXICON ROOT
pronouns;
LEXICON pronouns
IFirst person singular pronoun

H+PRON+1SG:H #;
T+PRON+1SG+OBLH #;
‘Fr+PR0N+1SG+EMPH:§f #,

H+PRON+1SG+OBL+GEN+MASC:HU #;
H+PRON+1SG+OBL+GEN+FEM: AL #;
H+PRON+1SG+OBL+GEN-+PL:HT #;
'H+PRON+1SG+OBL+GEN+HON:‘ﬁ'(r#;
H+PRON+1SG+0OBL+GEN+0BL: U #,
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'FT+PRON+18G+OBL+GEN+EMPHZil% #:

IFirst Person Plural Prouns
BTHI+PRON+1PLETHY #;
%T‘fﬁ+PRON+1PL+OBL+GEN+MASC:%T@f #;
BTHT+PRON+1PL+OBL+GEN+FEM BTHI#;
BTHT+PRON+1PL+OBL+GEN+PL.ETHT #;
BTHI+PRON+1PL+OBL+GEN+HON:BTHT #;
BTHI+PRON+1PL+OBL+GEN-+OBL ETHT;
gT‘fﬁ+PRON+1PL+OBL+GEN+EMPHZ?Ta #,

Il Second Person Singular

T+PRON+25G #:
F+PRON+25G+0BL T #;
F+PRON+2SGHEMPH I #:

T+PRON+2SG+OBL+GEN-+MASC:IU#;
T+PRON+2SG+OBL+GEN+FEM: T #;
T+PRON+2SG+OBL+GEN+PL:T #;
T+PRON+2SG+OBL+GEN+HON:TT #;
T+PRON+2SG+OBL+GEN+OBL I #;
TF+PRON+25G+OBL+GEN+EMPHIY #;

11Second Person honorific Pronoun

faHi+proN+25G+HON:THY #,
ﬁfmpRON+ZSG+OBL+H0N+GEN+MASC:ﬁﬁ#;
TH+PRON+2SG+O0BL+HON+GEN-+FEM:TTHT #:
fafi+PrON+25G+0BL+HON+GEN+PL:THT #,
faH+PRON+25G+OBL+HON+GEN-+HON:THT #,
faHi+PrON+25G+0BL +HON+GEN+OBL:TIHT #;
ﬁ_"ﬁ+PRON+ZSG+OBL+HON+GEN+EMPHZﬁ_a#;

Il Second person high honorific pronouns
TTE + PRON+25G+HHON:TATS #
TG T+PRON+2SG+HHONTBT #;
SE+PRON+2SG+HHON & #;
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ART+PRON+2SG+HHON:ERT #;
& J[{+PRON+2SG+HHON:E X #,

Il Second person royal honorific pronoun

HIGH+PRON+2SGHRHONAII®  #;

INThird Person Singular Pronoun &
$H+PRON+3SGH
F+PRON+3SGH+EMPH:JET
$+PRON+3SG+OBL:3H
E+PR0N+3SG+OBL+EMPH:?3I
3+PRON+3SG+HON:ZHT
$+PRON+3SG+HON+O0BL: 3

#,
#,
#,
#,
#,
#,
G§+PRON+3SG+H0N+OBL+EMPH:ﬁ #:
3+PRON+35G+HON: I8l #;
3+PRON+3SG+HON: & T #;

I Third person singular pronoun ar
TT+PRON+35G+PROX:TT

?ﬁ+PRON+BSG+PRox+EMPH:?T§f

?ﬁ+PRON+BSG+OBL+PRox:?TH

?ﬁ+PRON+3SG+OBL+PROX+EMPHZ?Ta
AT+PRON+3SG+PROX+HON T

?J\T+PR0N+3PL+PROX:?ﬂ

AT+PRON+35G+PROX+HON: AT ;

FT+PRON+3SG+PROX+OBL+HON: T #:
TT+PRON+3SG+PROX+OBL+HON+EMPH: I #:

I Third person singular pronoun T and
TAT+PRON+3SG+DIST: AT #:
F!ﬁ+PRON+SSG+D|ST+EMPH:cHél ;

F!ﬁ+PR0N+SSG+OBL:F2T€r

A+PRON+3SG+HON+DIST T

#
#
FG\T+PRON+SSG+OBL+EMPH:FG'§T #,
#
#

A+PRON+3PL+DIST Il
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?‘ﬁ+PRON+3SG+HON+DIST:ﬁ7‘ﬁ #:
‘cﬁ+PRON+SSG+OBL+HON+D|ST:ia;| #:
‘cﬁ+PR0N+33G+OBL+H0N+D|ST+EMPH:iﬁ§|

I"Reflexive pronoun
ATh+PRON+REFL: AT #,

31Tq§+PR0N+REFL+OBL+EMPH:31ﬁ? #,
3]ch'\T+PRON+REFL+OBL+EMPHZ?ﬂ'|ai7 #,
AT +PRON+REFL+OBL+GEN+SG: ATFAT

AT +PRON+REFL+OBL+GEN+PL: AT T#;
AT +PRON+REFL+OBL+GEN+HON: AT T
AT +PRON+REFL+OBL+GEN+OBL: ATl
31Tq§+PR0N+REF|_+OBL+GEN+FEM:31Tq"*ﬁ
AT +PRON+REFL+OBL+GEN+EMPH: AT

I' Demonstrative pronouns?ﬁ
TT+PRON+DEM+PROX:AT

?fr+PRON+DEM+PRox+EMPH:?T6ﬁ

AT+PRON+DEM+PROX: AT
AT+PRON+DEM+PROX+HON: T

X R H K

AT+PRON+DEM+PROX+0BL T
T+PRON+DEM-+PROX+OBL+EMPH: T
AT+PRON+DEM+PROX:TBT #:

I'Demonstrative pronoun T and T
TAT+PRON-+DEM+DIST AT #;
TT+PRON+DEM+DIST+EMPH: IR #;
T+PRON+DEM+DIST: T #;
A+PRON+DEM-+DIST+OBL+HON: AT #;
A+PRON+DEM+DIST+0BL: T #;
?‘ﬁ+PRON+DEM+DIST+OBL+EMPH:ﬁéf#;

I'Demonstrative pronoun &
% +PRON+DEM+DIST: & #;

#,

* OH K H
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3 +PRON-+DEM+DIST+EMPH: I8l #;
3,+PRON+DEM+DIST-+HON:JAT #:
3 +PRON+DEM+DIST+OBL: 3#;

E+PR0N+DEM+D|ST+OBL+EMPH:ﬁ #;
% +PRON+DEM+DIST+HON: I8! #;
3+PRON+DEM-+DIST+HON: & #;

I'Other Demonstrative pronouns
[I+PRON+DEM+DIST: AT #;

FI+PRON+DEM+DIST+EMPH:TTET #;
fAs+prRON+DEM+PROX: AT #;
ﬁﬁ+PR0N+DEM+PRox+EMPH:ﬁ§f #;
3TH+PRON+DEM+PROX:3THh  #;

I Relative pronouns
Gﬁ+PR0N+REL+HUM:ﬁT #:

@r+PR0N+RE|_+OBL+HUM:G|H #:
\_’ﬁ+PRON+REL+OBL+HUM+EMPHZ\_fr?'f #:

ﬁ+PRON+REL+NHUM:@f #:
NS{T+PRON+REL:ST #,

Trfr+PRON+REL+EMPH:§ﬁ #,

I Interrogative pronouns
ﬁ+PRON+|NTERRo+HUM:Eﬁ#;

I+PRON+INTERRO+HUM+OBLFE  #;
FT+PRONHINTERRO+HUM+OBL+EMPH T #;
% +PRON+INTERRO+NHUM: #;
PT+PRON+HINTERRO: DT #;

%+PR0N+|NTERRO:W #:
W’&+PRON+|NTERRO:W’&#;

I Indefinite pronouns
Eﬁ+PRON+|NDEF+HUM:$IéI #;

%+PR0N+|NDEF+NHUM:$€I #;
& T+PRON+INDEF: Ll #,

o
\_Tﬁ+PRON+INDEF+HUMZG‘h_§|ﬁ’7 #,
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@r+PR0N+|NDEF+NHUM:@I'§% #,
T{EHPRONHNDEF:GFFH% #,

NoNO

I Definite pronouns

YU +PRON+DEFTCH #:
& +PRON+DEFEH #,
H%T+PRON+DEF:F|§[ #:
aa’ﬁ+PRON+DEF+SGZ3FJﬁ#;
31'oﬁ+PRON+DEF+PL:31ﬁ#;
S T+PRON+DEF+HON: T #,
e T+PRON+DEF+OBL: AT #,
e T+PRON+DEF-+FEM: HehHT #,
%ﬁ+PR0N+DEF+EMPH:?ﬁ7 #,
&+PRON+DEF; & #:;

Il Reciprocal pronouns

12$31ﬁ+PR0N+REC|P:Q$3~1ﬁ #,
12$31ﬁ+PR0N+REC|F>+OB|_:Q$31ﬁ #;
12$31ﬁ+PR0N+REC|F>+H0N:Qle‘Blﬁ #;
U ABT+PRON+RECIPHPLUHABT  #:
12$31ﬁ+PRON+REC|P+FE|\/|:12$3~1ﬁ #;
Ub ATTH+PRON+RECIP:Uh ATIH i
ATTH+PRON+RECIP:ATAT  #;

ATR+PRON+RECIP: ATATR  #;

END
7.2.3 Verbs

The verb stems analyzed and classified in (4.4); and auxiliary verbs and inflections
analyzed in (4.5) are implemented in a single lexc file. The stems and inflections are
concatenated in same lexc file with the help of continuation lexicons. Two flag
diacritics @U.NEG.PRESENT@ and @U.NEG.ABSENT@ are defined and
implemented to restrict negative prefix. This lexc file includes the tranducers from
Figure 4.1 to Figure 4.36.

MULTICHAR_SYMBOLS ~AIMP +1PL +1SG +2PL +2SG +3PL +3SG +ABS
+COND +CONJ +DUR +EMPH +FEM +HAB +HON +IMP +IMPERF +INF
+MASC +NEG +NPST +OBL +OPT +PST +PERF +PERFT +PL +POT +PROSP
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+PURP +SG +UNA +EXIST +IDEN NEG+
@U.NEG.ABSENT@ +VERB +PASS +CAUSE

LEXICON ROOT
Auxiliary verbs
F+EXIST: e auxcha;
BT+IDEN:ET  auxho;
farEXIST: I past;

@U.NEG.PRESENT@

NEG+@U.NEG.PRESENT@:T@U.NEG.PRESENT@  Verbs;

Verbs;
LEXICON Verbs
Il Verb Type la

JqET Typela;

I Verb Type 1b
Elifc) Typelb;

I'Verb Typelc
IfFT Typelc;

HType verbld
2 Typeld;

I"Verb Typele
d9Y  Typele;

11 Verb Type2a
el TypeZ2a;

11 Verb Type 2b
9 Type2b;

I"Verb Type2c
A= TypeZc;

N Type verb2d
7 Type2d;

I Irregular verbs
ATST+VERB: ST Group;
ATII+VERB+PASS: TS intGroup;
di{+VERB: 9@l Group;
9ri+VERB+PASS: 4T3 Group;

diJ+VERB+CAUSE: €4l Group;
Yl{+VERB+CAUSE+PASS:Edlg  Group;
IEF+VERB+CAUSE: Sl Group;
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FET+ VERB+CAUSE+PASS:FIT Group;
aE€]+VERB+CAUSE ST Group;

&+ VERB+CAUSE+PASS:FHEI Group;
LEXICON Typela
39+VERB:0 Group;

$3J+VERB+PASS: T intGroup;
LEXICON Typelb
d+VERB:0 Group;

J+VERB+PASS:®  intGroup;
1+VERB+CAUSE: T Group;

J+VERB+CAUSE+PASS:ATg Group;
LEXICON Typelc
d+VERB:0 Group;

J+VERB+PASS®  intGroup;
1+VERB+CAUSE: 3T Group;

J+VERB+CAUSE+PASS:ATg Group;
LEXICON Typeld
d+VERB:0 Group;

J+VERB+PASS:®  intGroup;
1+VERB+CAUSE: =T Group;

J+VERB+CAUSE+PASS:ATg Group;
LEXICON Typele
d+VERB:0 Group;

J+VERB+PASS:®  intGroup;
1+VERB+CAUSE: ST Group;

1+VERB+CAUSE+PASS: 3T Group;
LEXICON Type2a
d+VERB:0 Group;

J+VERB+PASS: T  Group;
LEXICON Type2b
T+VERB:0 Group;

J+VERB+PASS:®  Group;
T+VERB+CAUSE: AT Group;

1+VERB+CAUSE+PASS:ATg Group;
LEXICON Type2c
d+VERB:0  Group;

J+VERB+PASS:®  Group;
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J+VERB+CAUSE: ST Group;

1+VERB+CAUSE+PASS:ATg Group;
LEXICON Type2d
d+VERB:0  Group;

d+VERB+PASS:®  Group;
J+VERB+CAUSE: ST Group;

J+VERB+CAUSE+PASS: AT Group;
H=============\/erbs end

LEXICON intGroup
@U.NEG.ABSENT@ intGroupl;
intGroup2;

LEXICON intGroupl

+NPST+3SG+MASCE  #:
+NPST+NEG+3SG+MASCT  #:
+NPST+NEG+3SG:T#:
+PST+3SG+MASCAT #;
+PST+3SG+MASCTT  #
+PST+HAB+3SG+MASC:&ll  #:
+PST+NEG+HAB+3SG+MASCITEAT  #
+PST+INFER+3SG+MASCTE  #
+PST+INFER+NEG+3SG+MASC: U<y  #;

LEXICON intGroup2
+PERF+SG+MASCU®HI  #

+IMPERFT #:
+OPT+3SG: ™ #
+POT+3SG+MASC:l  #:

+INF:q #,
+INF+OBL:AT#;
+PURPHA  #
+PROSP:AT  #;
+DUR+EMPHT  #:
+CONJ: UL #:
+CONJ:THT #;
+COND:U  #;
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+PERFT:U  #

LEXICON Group
@U.NEG.ABSENT@ Groupl,;
Group2;

LEXICON Groupl
NonpastAffirmative;
NonpastNegativel,
NonpastNegativez;
PastAffirmative;
PastNegative;

Habitual AspectAffirmative;
Habitual AspectNegative;
Inferential Affiramtive;
InferentialNegative;

LEXICON Group2
PerfectAspect;
ImperfectAspect;
Imperative;
Optative;
Potential;
Participles;

LEXICON past
PastAffirmative;
PastNegative;

Inflection for non-past existential verb = chz 'be' (Affirmative)
LEXICON auxcha
+NPST+1SG:2 #,
#NPST+IPL:STS  #:
+NPST+2SG+MASC:H§ #;
+NPST+2SG+FEM:o®  #;
+NPST+ZSG+MASC+HON:fZ§f
+NPST+ZSG+FEM+HON:-:Z:-3?[ #,
#NPST+2PL:T
+NPST+3SG+MASC:0 #,
+NPST+3SG+FEM: 3 #;
+NPST+3SG+MASC+HON: #,
+NPST+3SG+FEM+HON:m #,
+NPST+3PL:T #;

H
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IInflection for non-past existential verb & chz 'be' (Negative)
+NPST+NEG+1SG:o  #:

+NPST+NEG+IPL:T  #

+NPST+NEG+2SG:od  #:
+NPST+NEG+2SG+HON:AT  #;
+NPST+NEG+2PL:oAT  #

+NPST+NEG+3SG:od  #:
+NPST+NEG+3SG+HON:ZTH  #;
+NPST+NEG+3PL:SAT  #:

lend of &

lInflections for non-past identificational verb B fio ‘be’ (affirmative)
LEXICON auxho

+NPST+1SG: 3 #;
#NPST+IPL:AT  #
+NPST+2SG: ¥ #;
+NPST+2SG+HON: & #

FNPST+2PL:At  #
+NPST+3SG:0 #:
+NPST+3SG+HON:T:

+NPST+3PL:A #

Inflection for non-past identificational verb 81 1o ‘be’ (Negative)
+NPST+NEG+1SG3H  #

+NPST+NEG+1PLZT  #:

+NPST+NEG+2SG 379 #;

+NPST+NEG+2SG+HON:ZT  #

+NPST+NEG+2PLZH  #

+NPST+NEG+3SG: g #;

+NPST+NEG+3SG+HON: g #,

+NPST+NEG+3PL g1 #,

IM===Tense, aspect and mood ====
lInflections for non-past tense (affirmative)
LEXICON NonpastAffirmative

+NPST+1SG:g§ #,
+NPST+IPLET  #
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+NPST+2SG+MASCET  #;
+NPST+2SG+FEME #;
+NPST+2SG+MASC+HON:ET  #:
+NPST+2SG+FEM+HON'&T  #:
+NPST+2PLET  #
+NPST+3SG+MASCE  #
+NPST+3SG+FEM:T #;
+NPST+3SG+MASC+HON: BT
+NPST+3SG+FEM+HON:/g. #;
+NPST+3PL: g #:

lInflections for non-past tense negative 1
LEXICON NonpastNegativel

+NPST+NEG+1SG:fed  #
+NPST+NEG+1PLT  #:
+NPST+NEG+2SG+MASCITE  #:
+NPST+NEG+2SG+FEM:fei #;
+NPST+NEG+2SG+MASC+HON:ZT
+NPST+NEG+2SG+FEM+HON: &t
+NPST+NEG+2PL3t  #:
+NPST+NEG+3SG+MASCT  #
+NPST+NEG+3SG+FEM:fae #;
+NPST+NEG+3SG+MASC+HON:Z7T
+NPST+NEG+3SG+FEM+HON: &=
+NPST+NEG+3PLITH  #:

IInflections for non-past tense negative 2
LEXICON NonpastNegative2

+NPST+NEG+1SG: ¥ #;
+NPST+NEG+1PL:T:
+NPST+NEG+2SG:TH  #:
+NPST+NEG+2SG+HON:T #:
+NPST+NEG+2PLl#:
+NPST+NEG+35G:T#:
+NPST+NEG+3SG+HONTH ~ #:
+NPST+NEG+3PLAT  #
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Inflections for past tense (affirmative)
LEXICON PastAffirmative

+PST+1SG:¥ #;
+PST+1PLAT #:
+PST+2SG:39 #,
+PST+2SG+HONAT #:
+PST+2PLA #;
+PST+3SG+MASC:T #;
+PST+3SG+FEMS  #;
+PST+3SG+MASC+HON:U #;
+PST+3SG+FEM+HON:Z #;
+PST+3PL:U #;

lInflections for past tense (negative)
LEXICON PastNegative

+PST+NEG+1SG:3+ #;
+PST+NEG+1PL:TAT#:
+PST+NEG+2SGZTd  #:
+PST+NEG+2SG+MASC+HON:TAT
+PST+NEG+2SG+FEM+HONZH #:
+PST+NEG+2PL U #:
+PST+NEG+3SG+MASC:UT #:
+PST+NEG+3SG+FEMZT #;
+PST+NEG+35G+MASC+HON: T
+PST+NEG+3SG+FEM+HON S #;
+PST+NEG+3PL:UA #,

Inflections for perfect aspect
LEXICON PerfectAspect

+PERF+SG+MASCUHT  #;
+PERF+PL:U&T #,
+PERF+SG+FEM:Tah! #;
+PERF+EMPHUH  #:

lInflections for imperfect aspect
LEXICON ImperfectAspect

+IMPERF+SG+MASCal  #:
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+IMPERF+SG+FEM&T  #:
+IMPERF+PL:<T #:
+IMPERET  #:

I Inflections for habitual aspect (affirmative)
LEXICON Habitual AspectAffirmative

+PST+HAB+1SG: & #;
+PST+HAB+1PL: €0 #:
+PST+HAB+2SG: T #;
+PST+HAB+2SG+HON: €T #:
+PST+HAB+2PL &0 #:
+PST+HAB+3SG+MASC: a1 #;
+PST+HAB+3SG+FEM:TT  #;
+PST+HAB+3SG+MASC+HON: Y #:
+PST+HAB+3SG+FEM+HON: I #;
+PST+HAB+3PL: T #;

lInflections for habitual aspect (negative)
LEXICON Habitual AspectNegative

+PST+NEG+HAB+1SG: a3 #:
+PST+NEG+HAB+IPLITZR  #
+PST+NEG+HAB+2SGIARE  #:
+PST+NEG+HAB+2SG+HON ST #:
+PST+NEG+HAB+2PLITE  #;
+PST+NEG+HAB+2SG+FEM:fafasg
+PST+NEG+HAB+2SG+FEM+HON:feeat
+PST+NEG+HAB+3SG+MASC 33T
+PST+NEG+HAB+3SG+FEM: AT
+PST+NEG+HAB+35G+MASC+HON: &3
+PST+NEG+HAB+3PL: 3o,

lInflections for Inferential aspect (affirmative)
LEXICON Inferential Affiramtive

+PST+INFER+1SG:Ugg #:
+PST+INFER+IPL TG #:
+PST+INFER+2SG+MASCUZH  #:
+PST+INFER+2SG+FEMZEH  #;
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+PST+INFER+2SG+MASC+HON:T&
+PST+INFER+2SG+FEM+HON S8
+PST+INFER+2PL UGN #:

+PST+INFER+3SG+MASCTE  #:
+PST+INFER+3SG+FEMZE ~ #
+PST+INFER+3SG+MASC+HON: U1 #;
+PST+INFER+3SG+FEM+HON &
+PST+INFER+3PL U #,

X oH

*

IInflections for Inferential aspect (negative)
LEXICON InferentialNegative

+PST+INFER+NEG+1SGTTg  #
+PST+INFER+NEG+IPL TS  #:
+PST+INFER+NEG+2SG+MASC: U #;
+PST+INFER+NEG+2SG+FEM 3759 #;
+PST+INFER+NEG+2SG+MASC+HON:TT&!
+PST+INFER+NEG+2SG+FEM+HON: T
+PST+INFER+NEG+2PL:TAE  #:
+PST+INFER+NEG+3SG+MASC: Uy  #;
+PST+INFER+NEG+3SG+FEM:ZTE  #:
+PST+INFER+NEG+3SG+HON: U<
+PST+INFER+NEG+3SG+FEM+HON:ZgT
+PST+INFER+NEG+3PLUAGT  #;

lnflection for imperative mood
LEXICON Imperative

+IMP+2SG:AIMPsg  #; 1-/-5
+IMP+2SG+HON:AIMPhon #; 1-31/-3%
+IMP+2PL:AIMPpl  #; 1-31/-3T

I Inflections for optative mood (affirmative)
LEXICON Optative

+OPT+1SG:% #
+OPT+1PL:3ﬁ#;
+OPT+2SG:Uq #;
+OPT+2SG+HON:T #;
+OPT+2PL:U #;
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+OPT+3SG:A  #
+OPT+3SG+HONSA  #
+OPT+3PL:$ #:;

I Inflections for potential mood (affirmative)

LEXICON Potential
+POT+1SG: 3T #:
+POT+IPL:AAT  #:
+POT+2SG+MASCAE  #
+POT+2SG+FEM: e #

+POT+2SG+MASC+HON: 3Te

+POT+2SG+FEM+HON: ATeT
+POT+2PL:ATET  #:
+POT+3SG+MASC: T #:
+POT+3SG+FEM T #;
+POT+3SG+MASC+HON: AT
+POT+3SG+FEM+HON: T
+POT+3PLA  #

Inflection for participles
LEXICON Participles

+ABS% #,
+INF:J #,
+INF+OBL:AT#;
FINFFEMPHA  #
+PURP:A #;
+PURP+EMPH:Y  #:
+PROSP:H  #;
+DUR:aT #:
+DUR+EMPHT  #:
+CONJUT  #
+CONJ+EMPH:TY
+CONJ:Zh A #
+CONJ+EMPHZ& #;
+COND:U #;
+PERFTU  #

&3

i3
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END
7.2.4 Adjectives

Adjectives described, analyzed and classified in (3.4) are implemented in a lexc file.
The adjectives are classified into four groups. This lexc file contains the transducers
from Figure 3.34 to Figure 3.37.

Multichar_Symbols +ADJ +SG +PL +OBL +HON +FEM +POSIT +COMP +SUPER

LEXICON ROOT
Adjectives;

LEXICON Adjectives

I10-ending Adjectives

40 inflection_o_ending;

I'Non-o-ending Adjective Type 1
=Y inflection_non_o_ending1;

I'Non-o-ending Adjective Type 2
~g inflection_non_o_ending?2;

Unmarked adjectives
AYA inflection_unmarked,;

LEXICON inflection_o_ending
+ADJ+5G:0 #:
+ADJ+PL:+MP #;

+ADJ+OBL:+MP #:
+ADJ+HON:+MP #:
+ADJ+FEM:+FE #:

LEXICON inflection_non_o_endingl
+ADJ+SG:0  #;

+ADJ+FEM:TI+FE #:

LEXICON inflection_non_o_ending2
+ADJ+POSIT:0 #;

+ADJ+COMP: A #:
+ADJ+SUPER;dH #:

LEXICON inflection_unmarked
+ADJ.0 #;
END
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7.2.5 Numerals and classifiers

The numerals analyzed and described in (3.5) and classifiers described and analyzed
in (3.6) are implemented in a lexc file. Irregular ordinal numerals are directly encoded

and this lexc file contains the transducers from Figure 3.38 to Figure 3.45.

Multichar_Symbols +CARD +ORD +NUM +CLF +PORT +FREQ +FEM +PL +HON +MASC

+HUM +NHUM +0OBL +CL +MP +SG

LEXICON ROOT
Numbers;

LEXICON Numbers

I'Cardinal Numbers

9= CardOrd;
qid  CardOrd;
T  CardOrd;
gllT  CardOrd,;
9 CardOrd;
FUS  CardOrd;
I CardOrd,;
Y CardOrd;
it CardOrd;
T§  CardOrd;
9T CardOrd;

Clasifier like items
I10-ending classifiers

Hr ctagl,
el ctagl,

I'Non-o0-ending classifiers
i ctag?;
g4  ctag?;

o

INExceptional numbers
TH+NUM+CARD: U #;

5 +NUM+CARD: 5 #;
dM+NUM+CARD:TIN  #
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IC+NUM+CARD AR #:
F+NUM+CARD'S #:
A+NUM+CARD AT #:

INExceptional ordinal numerals
12$+NUI\/I+ORD+MASC:C|i%c'fI'I

T +NUM+ORD+PL TR #:
T+ NUM+ORD+OBL:9fgeT
T+ NUM+ORD+HON:qfg<t
U +NUM+ORD+FEM:Tfg et
3= +NUM+ORD+MASC:3IEl
5 +NUM+ORD+PLEET  #
35 +NUM+ORD+OBL R #;
= +NUM+ORD+HON:ZTHT #,
T +NUM+ORD+FEM:THT #;
W+ NUM+ORD+MASC &
WT+NUM+ORD+PLTET  #;
W+ NUM+ORD+OBLTTHT #;
W+ NUM+ORD+HON:T&T #;
W+ NUM+ORD+FEM:THT #;
TR+ NUM+ORD+MASC FT4T
T+ NUM+ORD+PLATET  #;
F+ NUM+ORD+OBL T #:
R+ NUM+ORD+HON =T #:
=+ NUM+ORD+FEM 4T #:
Uk +NUM+ORD:YIH
3= +NUM+ORD:fgciar
A+ NUM+ORD T
FR+NUM+ORD: AT
9=+ NUM+ORD:I3IH
al+NUM+ORD- Bt
Fat+ NUM+ORD:Tat #:

I' Frequency numerals

T#H+NUM+FREQUHIERT  #;

s S S S
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T +NUM+FREQETERT
AT+ NUM+FREQ: T8I

U +NUM+FREQ:U& &l
T2 +NUM+FREQ: T2 &I
AT+ NUM+FREQ: =&l

3= +NUM+FREQ:ATER
T+ NUM+FREQ:JaIX
TR+ NUM+FREQ:ATER

T2 +NUM+FREQ:ZSIT
AT+ NUM+FREQ AT
X+ NUM+FREQ:SITFT

11 Portion Numerals

ATIT+ NUM+PORT: ATAT

T+ NUM+PORT T

AT+ NUM+PORT 94T
SE+NUM+PORT G #;
¢ +NUM+PORT AT

AT+ NUM+PORT 92T
T+ NUM+PORT - SteTE

11 Classifiers
NS+ CLF+HUM: ST #;

92T+ CLF+NHUM:EZT

ATET+ CLF+NHUM: HTaT

ST+ CLF+FEM AT #:

AT+ CLF+FEM: 3T

LEXICON CardOrd
+NUM+CARD:0  #
+NUM+ORD:AT  #
LEXICON ctagl
+CL+SG:0  #:
+CL+PL:+MP#:
LEXICON ctag2

+CL:0 #;

END
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7.2.6 Adverbs

The adverbs described, analyzed and classified in (5.1) are implemented in a lexc file.
Since the adverbs do not inflect, they are classified into semantic classes. This lexc
file contains the transducers from Figure 5.1 to Figure 5.7.

Multichar_Symbols +ADV +TEMP +SPAC +AMOUNT +MANNER +FREQ
+REASON +SENT

LEXICON Root
I Temporal adverbs

Eﬁ%ﬁ AdvT;

i%G.H AdvT;

Il Spatial Adverbs
del AdvVS;

gal  AdvS:

111 Amount adverbs
é% AdvAm;

AA  AdvAm;

111 Manner adverbs

ﬂ“v?lﬁ AdvMa;

ThIThd AdvMa;
Il Frequency adverbs
EIECEIS AdvFr;

GEGESES AdvFr;

111 Reason adverbs
b AdvRe;

Tg9d  AdvRe;
111 Sentential adverbs

d=T AdvSe:

EEIRICKE AdvSe;

LEXICON AdvT
+ADV+TEMP:0 #;
LEXICON AdvS
+ADV+SPAC:0 #;
LEXICON AdvAm
+ADV+AMOUNT:0 #;
LEXICON AdvMa
+ADV+MANNER:0 #;
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LEXICON AdvFr
+ADV+FREQ:0  #
LEXICON AdvRe
+ADV+REASON:0  #;
LEXICON AdvSe
+ADV+SENT:0  #

END
7.2.7 Postpositions

Postpositions discussed and analyzed in (5.3) are implemented in a lexc file. Plural
marker and case markers are directly encoded whereas adverbial postpositions are
implemented through continuations lexicons. This lexc file contains transducers from
Figure 5.10 to Figure 5.12.

Multichar_Symbols +POSTP +EMPH +ERG +INST +DAT +ABL +LOC +COM
+GEN +DIR +SG +PL +FEM

LEXICON ROOT
I1Case Markers which do not take emphatic marker

+ERGT  #
+INST™T  #
+DAT S #
+ABLTIE  #

I'Case marker which take emphatic marker also
+ABLAC  #

+ABLH+EMPHATE  #:
+LOC:HT #;
+LOC+EMPH:H  #:
+COM:ET #;
+COM+EMPH:ET  #:
rcom:Ra  #
+COM+EMPH:RT  #:
+GEN+SG&T#;
+GEN+PL:bT #;
+GEN+FEM&#T  #
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+GEN+EMPHF  #:
+ALLTR #

+ALL+EMPHIIY  #
lPlural/collective marker
+PLe® #:

I Adverbial postpositions which do not take emphatic marker

R 1D tagl,

el tagl,;

I Adverbial Postpositions which take emphatic marker
qled tag2;

qT tagz;

A tag2;
A tag2;
LEXICON tagl
+POSTP:0  #;
LEXICON tag2
+POSTP:0  #;
+POSTP+EMPH:? #,
END

7.2.8 Conjunctions, particles and interjections

The conjunctions analyzed in (5.2) and particles and interjections analyzed in (5.4) are
implemented in a lexc file. This lexc file contains the transducers from Figure 5.8 to
Figure 5.9 and Figure 5.13 to Figure 5.14.

Multichar_Symbols +PART +INTERJ +CCONJ +SCONJ +PARTICLE

LEXICON Root
NIAIGH TATHER

Coordinate;
Coordinate;
Coordinate;
Coordinate;
Coordinate;
Coordinate;

HyFaga

Coordinate;
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9 Coordinate;
ddl  Coordinate;
U9 Coordinate;
ISES Coordinate;
f=q Coordinate;
q{-d Coordinate;

MEREL A DI FETL
Tof  Subordinate;
< Subordinate;
¥4 Subordinate;
3 Subordinate;
T Subordinate;
feFIte Subordinate;
RREALU| Subordinate;

IParticles HaTde®
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;

%m%»vgpgygg,m 1 ST R %%gﬁw/

Particle;
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Particle;
Particle;
Particle;
Particle;
Particle;
Particle;
Particle;

wvy gy Nsa

Particle;

Minterjections FIEuTAEaTgFeE
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;

Interjection;

FEFERRESEREEETESFEREER LT

Interjection;
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Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;
Interjection;

Interjection;

ﬁ/% . A m‘"f;] 4 ﬁ% 3 gﬂ»gﬂwﬁt g

Interjection;
Elieell Interjection;
TRATH Interjection;
T Interjection;
g Interjection;
53 Interjection;
918 Interjection;

T Interjection;
d9%  Interjection;
Wca Interjection;
S%  Interjection;
A Interjection;
k| Interjection;
A Interjection;
TS  Interjection;
W'ljb' Interjection;
& Interjection;
al Interjection;

2
a

Interjection;
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LEXICON Coordinate
+CCONJ:0 #
LEXICON Subordinate
+SCONJ:0  #;
LEXICON Particle
+PARTICLE:O #:
LEXICON Interjection
+INTERJ:0 #;

END

7.2.9 Derivations

The derivational process prefixation described and analyzed in (6.1) and suffixation
described and analyzed in (6.2) are implemented in lexc file. This lexc file contains

the transducers form Figure 6.1 to Figure 6.16.

Multichar_Symbols +NOUN PFX+ +ADJ +SFX "R “a +ADV

LEXICON ROOT
ILexcons for prefixation
PNtoN;
PNtoAdj;
PNtoAdv;
PAdjtoAd;j;
ILexicons for suffixation
SNtoN;
SNtoAd;j;
SNtoNAdj;
SAdjtoN;
SAdjNtoN;
SVioN;
SVtoAdj;
SVtoAdv;
SAdvtoAdj;
ConVioN;
ConVtoNAdj;
InsVVtoN;
LEXICON PNtoN

PEX+Y PNtoN1,;
PEX+9d  PNtoN2;
PEX+::9  PNtoNs3;
PEX+TH  PNtoN4;
PFEX+:3J  PNtoN5;
PEX+:31d PNtoNG6;
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PFX+39  PNtoN7;

PFEX+3Y  PNtoNS;

PEX+a PNtoNO9;

PEX+:3#fT  PNtoN10;
PEX+:3fd  PNtoN11;
PEX+:3  PNtoN12;
PEX+¥fd  PNtoN13;
PEX+d  PNtoN14;
PEX+:39 PNtoN15;
PFEX+: 98 PNtoN16;
PEX+9 PNtoN17;
PFX+%  PNtoN18;
PEX+:A PNtoN19;
PEX+:3  PNtoN20;
PEX+:3 PNtoN21;
PFX+3%  PNtoN22;
PEX+?T  PNtoN23;
PFX+ PNtoN24;

IlLexicon of underived nouns

LEXICON PNtoN1
Jd1  PNtoNtag;
LEXICON PNtoN2
ST PNtoNtag;
LEXICON PNtoN3
qMex PNtoNtag;
LEXICON PNtoN4
HIT  PNtoNtag;
LEXICON PNtoN5
M1 PNtoNtag;
LEXICON PNtoN6
1T PNtoNtag;
LEXICON PNtoN7
qﬁUTI'FfPNtoNtag;
LEXICON PNtoN8
YAl PNtoNtag;
LEXICON PNtoN9
AT  PNtoNtag;
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LEXICON PNtoN10
ST PNtoNtag;
LEXICON PNtoN11
Ep%‘ PNtoNtag;
LEXICON PNtoN12
o PNtoNtag;
LEXICON PNtoN13
gaM  PNtoNtag;
LEXICON PNtoN14
AT PNtoNtag;
LEXICON PNtoN15
e PNtoNtag;
LEXICON PNtoN16
e PNtoNtag;
LEXICON PNtoN17
qar PNtoNtag;
LEXICON PNtoN18
99 PNtoNtag;
LEXICON PNtoN19
M1 PNtoNtag;
LEXICON PNtoN20
ATEIT PNtoNtag;
LEXICON PNtoN21
go9d PNtoNtag;
LEXICON PNtoN22
«H  PNtoNtag;
LEXICON PNtoN23
A PNtoNtag;
LEXICON PNtoN24
HHTETIPNtoNtag;

ILexicon for common tag
LEXICON PNtoNtag
+NOUN:0 #,

I---Noun to adjective derivation ----- I
LEXICON PNtoAdj

PEX+R_ PNtoAdjL;
PEX+f:  PNtoAdj2;
PFX+ PNtoAdj3;
PEX+f  PNtoAdj4:;
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PEX+ & PNtoAdj5;
PFX+:9 PNtoAdj6;
PEX+:31 PNtoAd;j7;
PFX+:3 PNtoAd;s;
PFX+:#T  PNtoAdj9;

IlLexicon of underived nouns
LEXICON PNtoAdj1

3 PNtoAdjtag;
LEXICON PNtoAdj2
@ PNtoAdjtag;
LEXICON PNtoAd;3
s{ PNtoAdjtag;
LEXICON PNtoAdj4
HY  PNtoAdjtag;
LEXICON PNtoAdj5
T PNtoAdjtag;
LEXICON PNtoAdj6
g PNtoAdjtag;
LEXICON PNtoAdj7
YL  PNtoAdjtag;
LEXICON PNtoAd;8
Hed  PNtoAdjtag;
LEXICON PNtoAd;j9
qre PNtoAdjtag;

ILexicon for common tag
LEXICON PNtoAdjtag
+ADJ:0 #,

| - Noun to adverb derivation ----- 1
LEXICON PNtoAdv

PEX+:3T  PNtoAdvl;
PEX+9¥ PNtoAdv2;
PEX+fR_ PNtoAdv3;
PEX+9fd  PNtoAdv4;

IlLexicon of underived nouns
LEXICON PNtoAdv1

HUT  PNtoAdvtag;
LEXICON PNtoAdv2
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g PNtoAdvtag;
LEXICON PNtoAdv3
"ld  PNtoAdvtag;
LEXICON PNtoAdv4
Bl PNtoAdvtag;

ILexicon for common tag
LEXICON  PNtoAdvtag
+ADV:0 )

I-----Adjective to adjective derivation

LEXICON PAdjtoAdj

PEX+¥H  PAdjtoAdjl;
PEX+:far PAdjtoAdj2;
PFX+5 PAdjtoAd;)3;
PEX+:8 PAdjtoAdj4;
PFX+{ PAdjtoAd)5;
PEX+d  PAdjtoAdj6;

IlLexicon of underived nouns
LEXICON PAdjtoAdj1

T PAdjtoAdjtag;
LEXICON PAdjtoAd;j2
A4  PAdjtoAdjtag;
LEXICON PAdjtoAd;j3
T PAdjtoAdjtag;
LEXICON PAdjtoAdj4
Hh  PAdjtoAdjtag;
LEXICON PAdjtoAdj5
fertera PAdjtoAdjtag;
LEXICON PAdjtoAdj6
Ui PAdjtoAdjtag;

ILexicon for common tag
LEXICON  PAdjtoAdjtag
+ADJ:0 #,

Il Suffixation

I'"Noun to Noun Derivation
LEXICON SNtoN
I"Nountypel

¥1  SNtoNZ;
I"Nountpe2
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HE  SNtoN2;
LEXICON SNtoN1
+SFX:ATC  SNtoNtag;
LEXICON SNtoN2
+SEXE SNtoNtag;

LEXICON SNtoNtag
+NOUN:0  #

Il Noun to adjective derivation
LEXICON SNtoAd;]
I"Nountypel

Il SNtoAdj1;
I"Nountpe2

M SNtoAdj2;
I"Nountpe3

ar SNtoAdj3;
I"Nountpe4

HITT SNtoAdj4,
I"Nountpe5

T SNtoAd;5;
I'Nountpe6

<1 SNtoAdj6;
I"Nountpe7

@9 SNtoAdj7;
I"Nountpe8

Y SNtoAdj8;
I"Nountpe9

& SNtoAdj9;
I"Nountpel0

MWL  SNtoAdj10;
I'Nountpell

B SNtoAdj1l;
LEXICON SNtoAdj1
+SEX: AT SNtoAdjtag;
LEXICON SNtoAdj2
+SFX::%  SNtoAdjtag;
LEXICON SNtoAdj3
+SFX:2hT  SNtoAdjtag;
LEXICON SNtoAdj4
+SFX:ATT  SNtoAdjtag;
LEXICON SNtoAdj5

261



+SEX: AT SNtoAdjtag;
LEXICON SNtoAdj6
+SFXT SNtoAdjtag;
LEXICON SNtoAd;j7
+SFEX:HT]  SNtoAdjtag;
LEXICON SNtoAd;8
+SFX: ATl SNtoAdjtag;
LEXICON SNtoAd;9
+SFEX:ATeT  SNtoAdjtag;
LEXICON SNtoAdj10
+SEX: AT SNtoAdjtag;
LEXICON SNtoAdj11
+SEX: AT SNtoAdjtag;

LEXICON SNtoAdjtag
+ADJ:0 #,

e Noun to noun/adjective derivation

LEXICON SNtoNAdj
I"Nountypel

AT SNtoNAdj1;
I'Nountpe2

AT SNtoNAdj2;
I"Nountpe3

TA  SNtoNAd]3;
I"Nountpe4

TS SNtoNAd;j4;
I"Nountpeb5

AT SNtoNAdj5;
LEXICON SNtoNAdj1
+SEX@T  SNtoNAdjtagl;
LEXICON SNtoNAdj2
+SEX:Tel  SNtoNAdjtagl;
LEXICON SNtoNAd;j3
+SFX:T SNtoNAdjtagl;
LEXICON SNtoNAdj4
+SFX:RT SNtoNAdjtagl;
LEXICON SNtoNAdj5
+SEXE SNtoNAdjtag1;
LEXICON SNtoNAdijtag

+NOUN:0 #:
LEXICON SNtoNAdjtagl
+NOUN:0 #:
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+ADJ:0 #:

I-----Adjective to noun derivation ----- 1
LEXICON SAdjtoN
I"Nountypel

A SAdjtoN1;

a;la:l SAdjtoN1;

I"Nountpe2

I'xy  SAdjtoN2;
LEXICON SAdjtoN1
+SFEX:#TE  SAdjtoNtag;

LEXICON SAdjtoNtag
+NOUN:0 #,

eeeee Adjective/noun to noun derivation
LEXICON SAdjNtoN

I"Nountypel

TRE  SAdjNtoN1;

LEXICON SAdjNtoN1

+SFXS SAdjNtoNtagl;
LEXICON SAdjNtoNtag

+NOUN:0 #;
+ADJ:0 #;
LEXICON SAdjNtoNtagl
+NOUN:0 #:

Moo Verb to noun derivation ----- I
LEXICON SVtoN
Iverbtypel
1  SVtoNI;
Iverbtype2

I SVioNZ;
verbtype3
fFT  SVtoN3;
Iverbtyped
ﬁh_c: SVtoN4,
Iverbtypeb
@l  SVioNS;
Iverbtype6
Sel SVioNG;
Iverbtype7
ﬂﬁ'{ SVtoN7;
Iverbtype8
B SVtoNs;

i
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Iverbtype9
Yg  SVitoN9;
IverbtypelO
Iqie  SVtoN10;
Iverbtypell
g1 SVtoN11;
Iverbtypel2
g1 SVioN12;
Iverbtypel3
=T SVitoN13;
Iverbtypeld
AL SVioN14,
Iverbtypel5
T SVtoN15;
Iverbtypel6
U9 SVioN16;
Iverbtypel?
9 SVioN17,
Iverbtypel8
o9 SVioN18§;
Iverbtypel9
98 SVtoN19;
Iverbtype20
AT SVtoN20;
Iverbtype2l

@?\ SVioN21;
Ilverbtype22

®R_ SVtoN22;
Iverbtype23
¢  SVtoN23;
Iverbtype24
qL  SVioN24;
Iverbtype25
3&  SVtoN25;
Iverbtype26
el SVIoN26;
Iverbtype27
S SVtoN27;
Iverbtype28
m SVioN28;
Iverbtype29
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™g  SVtoN29;
Iverbtype30

oA SVtoN30;
Iverbtype3l

HR_ SVtoN31;
Iverbtype32

G SVIoN32;
LEXICON SVtoN1
+SEX:ATS  SVtoNtag;
LEXICON SVtoN2
+SEX:ATS  SVtoNtag;
LEXICON SVtoN3
+SEX:HATT  SVtoNtag;
LEXICON SVtoN4
+SEX: ™I SVtoNtag;
LEXICON SVtoN5
+SEX:¥HMl  SVtoNtag;
LEXICON SVtoNG6
+SEX: AT SVtoNtag;
LEXICON SVtoN7
+SFXS SVtoNtag;
LEXICON SVtoN8
+SEX:AT  SVitoNtag;
LEXICON SVtoN9
+SFEX:ATe  SVtoNtag;
LEXICON SVtoN10
+SFEX:ATdd  SVtoNtag;
LEXICON SVtoN11
+SEX: AT SVtoNtag;
LEXICON SVtoN12
+SFX:HE  SVitoNtag;
LEXICON SVtoN13
+SFX:8d SVtoNtag;
LEXICON SVtoN14
+SEX:AAT  SVtoNtag;
LEXICON SVtoN15
+SEX:ATSAT SVtoNtag;
LEXICON SVtoN16
+SEX: ATl SVtoNtag;
LEXICON SVtoN17
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+SEX: AT SVtoNtag;
LEXICON SVtoN18
+SEX:Ad SVtoNtag;
LEXICON SVtoN19
+SEX:Ad  SVtoNtag;
LEXICON SVtoN20
+SFX: AT SVtoNtag;
LEXICON SVtoN21
+SEX:ART  SVtoNtag;
LEXICON SVtoN22
+SFX:AET  SVtoNtag;
LEXICON SVtoN23
+SFX:3ﬁ?ﬁ SVtoNtag;
LEXICON SVtoN24
+SFEX:34dl  SVtoNtag;
LEXICON SVtoN25
+SEX:TT SVtoNtag;
LEXICON SVtoN26
+SEX:T SVtoNtag;
LEXICON SVtoN27
+SEX:HT SVtoNtag;
LEXICON SVtoN28
+SEX:AT SVtoNtag;
LEXICON SVtoN29
+SFX:d~d  SVtoNtag;
LEXICON SVtoN30
+SFX:3ﬁ'& SVtoNtag;
LEXICON SVtoN31
+SFX:TET  SVioNtag:;
LEXICON SVtoN32
+SEX:ATd  SVtoNtag;

LEXICON SVtoNtag
+NOUN:0 #:

Mo Verb to adjective derivation ----- "
LEXICON SVtoAd;j
Iverbtypel

= svtoAdjL;
Iverbtype?2
"l SVioAd;2;
Iverbtype3
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Eﬁ'{{ SVtoAd;)3;
Iverbtyped

YH  SVtoAdj4;
Iverbtype5

gH  SVioAdj5;
Iverbtype6

99 SVtoAdj6;
Iverbtype7

g SVtoAdj7;
Iverbtype8

glg  SV1oAd;s;
Iverbtype9

ﬂv\ SVtoAd)9;
IverbtypelO

% sVitoAdj10;
Iverbtypell

%  SVtoAdj1l;
Iverbtypel2

9T SVtoAdj12;
Iverbtypel3

T SVIoAdj13;
Ilverbtypeld

T SVtoAdj14;
LEXICON SVtoAdj1
+SEX: el SVtoAdjtag;
LEXICON SVtoAd;j2
+SFX:A%s  SVtoAdjtag;
LEXICON SVtoAd;j3
+SEX: T SVtoAdjtag;
LEXICON SVtoAdj4
+SEX: =T SVtoAdjtag;
LEXICON SVtoAdj5
+SEX:HA-dl  SVtoAdjtag;
LEXICON SVtoAdj6
+SEX:3le]  SVtoAditag;
LEXICON SVtoAdj7
+SEXUAT  SVitoAdjtag;
LEXICON SVtoAd;j8
+SEX: 3T SVtoAdjtag;
LEXICON SVtoAdj9
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+SEX:HATC SVtoAdjtag;
LEXICON SVtoAd;j10
+SEX:AT®  SVtoAdjtag;
LEXICON SVtoAdj11
+SFX:ATS  SVioAdjtag;
LEXICON SVtoAdj12
+SFX:3ﬁ‘@f SVtoAdjtag;
LEXICON SVtoAdj13
+SEX: S SVtoAditag;
LEXICON SVtoAdj14
+SFX: 3 SVtoAdjtag;

LEXICON SVtoAdjtag
+ADJ:0 #:

Meeeee Verb to adverb derivation ----- 1
LEXICON SVioAdv

Iverbtypel

T SVioAdvl;

LEXICON SVtoAdvl

+SFX: Il SVtoAdvtag;

+SFX: 3ol SVtoAdvtag;

LEXICON SVtoAdvtag
+ADV:0 #,

Moo Adverb to adjective derivation ----- "
LEXICON SAdvtoAdj

T SAdvtoAdj;
LEXICON SAdvtoAdjl
+SFX'® SAdvtoAdjtag;

LEXICON SAdvtoAdjtag
+ADJ:0 #;

Memeeeo Verb to noun converstion ----- 1
LEXICON ConVtoN
Iverbtypel

‘@F{ ConVtoNtag;

@T{ ConVtoNtag;

LEXICON ConVtoNtag
+NOUN:*R  #;

Moo Verb to noun/adjective conversion ----- "
LEXICON ConVtoNAdj
Iverbtypel

& ConVtoNAdjtag;
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Tvﬁ'f\ ConVtoNAdjtag;

g9 ConVtoNAdjtag;

LEXICON ConVtoNAdjtag
+NOUN:*R #;
+ADJ"R #:

e Verb to noun derivation (by vowel insertion) ----- I
LEXICON InsVtoN
Iverbtypel

T+b  InsVioNtag;
Hq+A  InsVioNtag;

<edh  InsVtoNtag;

LEXICON InsVtoNtag
+NOUN:*a  #;
END

7.3 Realization: rules of alternations

When the lexc files are compiled into an finite state transducer, the upper language

contains sequence of stem (citation form) and morphological tags and the lower

language contains actual spelling of the stems and affixes. At the same time, there

may be some of the arbitrary tags used for creating some sorts of environment for the

application of rules. The rules demonstrated right after each figure of finite state

transducer are respectively collected and put them into certain order. The required

variables are defined and these rules are composed into a single finite state transducer.

Finally the rules are applied to the lower language of the lexicon finite state

transducer. Each category of the word class is treated separately in the subsequent

sections.

7.3.1 Phonological rules for nouns

clear

define cons FTE SIS IS S @ Tl 23] S =W A AR A E TR

define liquids q<T;
define change [[-::?T %+MP -> ol || #]
.0.

[T %+FE-> < ||_ #]

.0.
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[T ->[10_?* % f& T & &)
.0.

[T ->[10_ & 7T & 4]

.0.

[oT -> 1) _ T3 7 <1 4]

.0.

[T ->[]1_ <% #]

.0.

[T -> < || liquids _ T < 4]
.0.

[T > 3 || _T & ]

.0.

[[..]-> @ |lcons 7T <1 4]
.0.

[ ot ->[]]|_7 <1 4]

.0.

[>T T8 7 & 4]

.0.

[2 > ¢ ||_?*%~b fo 7 <1 4]
.0.

[T ->[1|_%"b f 7 <& 4]
.0.

[%"b->[]]

.0.

[ >0 g _F & 4]

It

! When more nouns are included, new rules, if any, can be added to this set of rules.

270



read lexc <nouns.txt
define nouns;
read regex nouns .o. change;

save stack nouns.fst

7.3.2 Phonological rules for pronouns

Since the pronouns are limited in their numbers and idiosyncratic in their behaviors,
they are directly encoded in the lexc file. Because of this reason there are no
orthographic rules for pronouns. The script file contains only commands to compile
the file of pronouns as follows.

clear

read lexc <pronouns.txt;

save stack pronouns.fst

7.3.3 Phonological rules for verbs

clear

define imperfect {ETH{ETH{ZTH{=};

define habinfl {3 HRRyEMIE R R

define habneginfl {3} {3 (R Rt Ry fran;
define npastinfl {Z}{EM{EROIBDE M RIEHETHRD;

define npastneginfl1 {f T {F T HET R KRR O KR
define cons F[TEE RSSO A | AR AR AR AR

define change [[f\ -=> G || _%MNa]
.0.
[<z -> <T || cons _cons ?* %"a ]
.0.
[f2 %ra-> o ]
.0.

[T ->[]]| cons _?* %"ia ]
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0.
[T ->[1]l cons _ ?* %"ta ]
0.

[ %7ia-> of ]

0.

[ %/Ma-> T ]

0.

[%Nia -> T ]

.0.
[f\ %"a -> <T]
.0.

[%MPsg -> [ ], %" IMPpl -> 3, %~ IMPhon -> 3T || oT _ #]
0.

[z -=>[]]l cons _ %"IMPhon ]

0.

[¢z ->[]] cons _ %" IMPpl]

0.

[f5 -> [l cons _ %~IMPhon]

0.

[f2  ->[]]cons _ %" IMPpI]

0.

[%6MMPsg -> [ 1] < _ 4]

.0.
[%"NMPsg -> [1]] _ #]
.0.
[% IMPpl -> [ 1| _ #1]
.0.

[%~MPhon -> [ 11| _ #]
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.0.
[ 3T -> T || cons _]
.0.

[T -> f || cons ]

0.

[ % -> & | cons ]
0.

[ -> ¢ || cons _]

0.

[ -> ¢ | cons_]
.0.

[T -> S |lcons ]

0.

[ T -> T | cons _]

.0.

[ ar -> o || cons _]

.0.
E3 >3]
.0.
FsE ->%]
.0.

1> 3 || <T_ npastinfljnpastneginfll|habinfljhabneginfllimperfect .#.]
0.
[[.]1->7T < | f\|€ _ npastinfl|habinfl|limperfect .#.]
0.
[i->% ]

.0.
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[T -> f3 | cons _]
0.

= >% ]

17

read lexc <verbinflections.txt
eliminate flag NEG

define verbs;

read regex verbs .0. change;

save stack verbs.fst

7.3.4 Phonological rules for adjectives

clear
define cons b [MTE[S AN S[S[S [ [OT[d| || A A [ A[HAAA[HT[RT[E;
define liquids I[<T;
define change [[-:::TT %+MP -> T || #]
.0.

[T %+FE-> & || #]

.0.

[[.]-> @ ||liquids _ ¥ <7 #]
.0.

[T el ->[]]|_7 <7 4]

.0.

[T -> []]| _ 2% <7 #)]

.0.

[[..1-> fo || cons = & #]
.0.

fo >[101a 7 & #]

172

% More rules may come up when more verbs will be added.
® When more adjectives are added to lexc file, it may require some other rules.
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read lexc <adjectives.txt
define aadjectives;
read regex aadjectives .0. change;

save stack adjectives.fst

7.3.5 Phonological rules for adverbs

Nepali adverbs do not inflect therefore there is no orthographic rules involved.
Therefore, this file contains only commands to compile the adverb lexc file into a
network.

clear

read lexc <adverbs.txt

save stack adverbs.fst

7.3.6 Phonological rules for postpositions
clear
define change [[f\ > 2 ]

0.

[T ->[1_ & #]

.0.
[T -> (10 & #]
.0.
[ ->[1]_ & 4]
I;

read lexc <postpositions.txt
define postpositions;
read regex postpositions .0. change;

save stack postpositions.fst
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7.3.7 Phonological rules for particles and interjections

Nepali particles and interjections also do not inflect for anything; therefore, there is no
orthographic rule involved. Therefore, the script file contains only commands to
compile the file into a network.

clear

read lexc <conjunctions.txt;

save stack conjunctions.fst

read lexc <particlesinterjections.txt;

save stack particlesinterjections.fst

7.3.8 Phonological rules for numerals and classifiers

clear

define cons &[G TH[S[A[[SI[HA[A[S[S TS| A< A [ H[HARA[A[[[M[e;
define change [[3ﬁ > ot || cons_]
.0.
[T %+MP -> o || _ #]
I
read lexc <numerals.txt
define numerals;

read regex numerals .0. change;

save stack numeralclassifiers.fst

7.3.9 Phonological rules for derivations

clear
define con

P EE[S =SS S & [T A< A [ HH[A AR
define change [[<: T -> <T]

.0.
[-:Z:-\ Sﬁ -> \T]
.0.
[T -> 2]
.0.
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[T -> o]
.0.

[ 3 ->¢]

.0.

EES) ->-::;;|
0]

[T -> ]
.0.

[-:2:-\% -> *]
.0.

[ 3ﬁ -> \3[]

.0.
[ & ->[]]
.0.
[<T ->[1llcon_]
.0.
[T -> 2, T -> 3 |con_]
.0.
[X T -> o |
.0.
[AT -> T || con _]
.0.
[T 3T -> T ||con _]
0.
[Z -> <7 ||con_]
0.
[T -> {2 | con_ con]
0.
[T & ->[1]con_]
0.
[<T ->[]]|| # con_?*% #]
0.
[z ->[11 7" %"a]
0.
[z %"R->[1]
0.
[%7a->[]]
I;
read lexc <Derivation.txt
define derivation;

read regex derivation .0. change;
save stack derivation.fst

|7 ]
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Each lexicon implemented in (7.2) is compiled into a network and orthographic rules
are applied by composing lexicon transducer with rule transducer. The finite state
transducers obtained from (7.3) are combined together to make a single lexicon
transducer which is ready to be used as morphological analyzer. While applying the
orthographic rules, xfst script files are used in each case and the corresponding
lexicon is saved in a .fst file. And finally, all the lexicons are unioned through script
file as follows.

clear

read regex  nouns
|[pronouns
|verbs
|adjectives
|adverbs
|postpositions
|[numeralclassifiers
|conjunctions
|particlesinterjections
|derivation;

save stack nepali-lexicon.fst

7.4 Summary

In this chapter, the implementations of analyzed morphological categories and
grammatical categories have been performed. The categories have been implemented
in lexc file and phonological rules have been implemented in rule file. Both of them
have been separately compiled and composed into a single lexicon file. Therefore, the
final product of the implementation has been saved in a binary file 'nepal-lexicon.fst'

and it can be used as morphological analyzer and generator for Nepali.
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CHAPTER 8

SUMMARY AND CONCLUSION

This study is the computational analysis of morphology in Nepali and development of
a computational model for natural language processing. In this chapter, we try to
summarize the findings of the study and recommend some potential area where

further research can be carried out.

In chapter 1, we discussed the objectives, methodology, significance, limitations and

general concept of the study.

In chapter 2, we presented the theoretical framework that has been employed for the
implementation. The finite state transducer is the main tool for the development of
morphological analyzer and the implementation has been based on Beesley and

Kartumnen (2003) in particular.

In chapter 3, we analyzed nouns, pronouns, adjectives, numerals and classifiers in
Nepali with reference to their corresponding characteristic features. The nouns have
been described with features such as significant stem finals, number, gender, form,
honorificity and augmentative/diminutive. On the basis of these features they have

been classified into fourteen different groups.

Pronouns in Nepali have been discussed and described with reference to features such
as person, number, form and honorificity. On the basis of the features, the pronouns

are grouped into eight groups.

Adjectives in Nepali have been analyzed with reference to the characteristic features
such as significant stem finals, number, gender, form, honorificity and degree. On the

basis of features that they possess, the adjectives are classified into four groups.

Numerals in Nepali basically are of two kinds: cardinals and ordinals. The numerals
are grouped into three groups. The classifiers in Nepali are found to be of two types:
true classifiers and quasi-classifiers. Former class differentiates human vs. non-human
and also has feminine form. But each classifier in latter group classifies a small set of

nouns and these classifiers inflect for number.
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In chapter 4, we analyzed the verbs in Nepali. The verb stems are analyzed and
discussed with reference to various characteristic features such as stem finals,
transitivity, syllabicity, sound a, causativization/transitivization, and negativization.
On the basis of stem final segments, the verb stems in Nepali are vowel final stems
and consonant final stems. In terms of transitivity, there are intransitive verb stems
and transitive/ditransitive verb stems. From syllabicity point of view, the verb stem in
Nepali are of two types: monosyllabic and polysyllabic. Sound a in Nepal verb stem
is significant in causativization. Causativization in Nepali verb stems is a productive
process, except few verb stems. Passivization is the most regular morphological
process in Nepali verb stems. Both transitive and intransitive verb stems can be
passivized. Negativization occurs by two ways:prefixation and suffixation. On the
basis of these features, the verb stems in Nepali are grouped into ten groups.
Inflectional paradigms for tenses, aspects and moods are analyzed for both affirmation

and negation.

In chapter 5, we discussed adverbs, conjunctions, postpositions and particles. These
categories do not inflect for any grammatical features, except emphasis in some cases.
Therefore, they are simply grouped into various classes for computational purpose.
The adverbs are grouped into seven groups, conjunctions into two groups,

postpositions into three groups and particles into one group.

In chapter 6, we have presented the derivational process of morphology in Nepali.
The derivation in Nepali is primarily of two kinds: prefixational and suffixational.
The prefixational derivations are noun to noun, noun to adjective, noun to adverb and
adjective to adjective derivations. The suffixational derivations are noun to noun,
noun to adjective, noun to noun/adjective, adjective to noun, adjective/noun to noun,
verb to noun, verb to adjective, verb to adverb and adverb to adjective derivations. In
addition, there are some cases where verb to noun and verb to adjective derivations

take place through conversion and verb to noun derivation by vowel insertion.

We presented the implementation of analyzed categories into a finite state transducer
using Xerox Finite State Toolkit in chapter 7. First, all forms of nouns, pronouns,
adjectives, numerals, classifiers, adverbs, postpositions, conjunctions, particles and
interjections have been implemented in separate lexc files. The rules identified have
been implemented in xfst script files respectively. The finite state transducers of each

category and finite state transducers of rules for respective categories are composed
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separately. All the finite state transducers have been unioned together resulting into a
single lexicon finite state transducer which can be used as morphological analyzer and

generator.

At the end, we like to recommend that the compounding and reduplication processes
can also be analyzed and implement using the same techniques. Furthermore, this
study is confined only to a model, thus, one can investigate Nepali morphology for

designing a complete morphological analyzer.
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ANNEXES
Annex —1: Devanagari — IPA

The subset of Devanagari scripts used in Nepali writing system and IPA equivalents

S.N. Devnagari IPA Remarks
1. T A
2. AT T a
3. T |f2 i
4. é‘ | & i
S. SRS u
6. 3 | =3 u
7. T | 3 e
8. if | 2 Al
9. Aqr | ol 0
10. ar | o AU
11. * k
12. g? Kb
5 = :
14. ‘5; g"
15. :{\ 1
16. T ts
17. g tsh
18. KN dz
19 E dz"
20. 3[\ n
21. e t
22. g\ th
23. g: d
24, ?.; dr
25. U'\[ n
26. q t
27, - o
28. ?{: d

282



dh

bh

_ol>un\

_.q\

Ul\

_mu\

_dl\

q\

_dlx

Ul\

(%

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.

42,

43.
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Nouns
Type 1a Nouns:

keto
tselo
ts"oro
ts"aiido
nat’o
batstso
befiulo
bokso

rando

2334149944

rado
==End of Typela Nouns==

Type 1b Nouns:

3

q muso
koralo
g'odo
Isjangro
ts"auro

ts"utsundro

4

ts"eparo
pado
bak"ro
bats"o
biralo
b"igero
bedo
bPjaguto

145333449934¢8%

b"amaro
==End of Type 1b Nouns==

Type 1c Nouns:
dalo

kutso
kot"o

il
FA
Eara)

Annex -2

Nepali Nouns: Sample

lboyl
'disciple’
'son’

‘derogatory word for child'

'boy friend [soically unacceptable]'

‘child'
‘brigegroom’
'male witch'
'male prostitute’

‘widower'

'rat, mouse'

‘adult calf'

'horse’

'a variety of sheep'
‘'male puppy’
‘mole’

'lizard'

‘buffalo calf’

‘goat’

'he-calf'

‘cat’
'sparrow’
'sheep'

'frog’
‘bumble-bee’

'basket’
'broom’

'room'
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Tl kodalo 'spade’

gredr k'olso 'rivulet’
Rlip) 24agro ‘water vase'
2R glumto ‘veil

Har g™ito ‘earthen water-pot’
el tsakko ‘wheel'
F= tsAamtso 'spoon’
e tsalno 'sieve’
ferear tsimto ‘tongs'
T‘i%:ﬁ tsudko ‘a brief time'
E\lﬁ tsuro ‘bangle’
ool tsult’o ‘plait’

?\lj?eﬁ tsulfio 'stove'

B dzib"ro 'tongue’
IEE dzilo 'seed money'
TR fAparo 'leaf-plate’
et t"ilo 'bag’

EIE nab’o 'navel'

==End of Typelc Nouns==

Type 1d Nouns:

R ploto 'photo’

et Agalo ‘arms'

311],?@ Agulfo ‘a piece of burning firewood'
T Ageno fireplace’

= Atsano 'a piece of wood to cut things'
sl ats’eto ‘auspicious rice-grain’

ELE Ando 'egg’

Elcal boko 'he-goat'

Ay AINIISO ‘a plant to make brooms'
ATHA akuro ‘new shoot'

AT ago fire'

ATer ato 'maize rice'

IHA ukero 'heaping of earth around a plant'
IR ot"aro 'hatching’

FHA katero ‘cattle-shad'

Ein katauro ‘bowl'
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114942148313

4
’

13358892893 4428539499499

kamilo
kamero
karkalo
kakro
kado
katro
kanlo
kilo
kirro
kuino
kuiro
kuto
kutko
kuno
kuro
kulo
kero
koilo
kokro
kodo
kopilo
kojo
koso
k"adzuro
k™abato
k"aldo
k'asto
k'utto
k'oto
k"opro
k'ojo
gAgato
gAdjaulo
gamalo
k"olo
garo

galo

ant'

‘white clay'
‘arum leaf'
‘cucumber'
‘thorn’

‘clothe to cover corpse'
'slopy land'
‘nail’

"insect’

‘elbow'

‘cloud'

‘a small hoe'

'a piece’

‘corner’

'matter'

‘canal’

'banana’
‘charcoal'
‘cradle’

‘millet'

‘flower bud'
'stone of mango'
pod'

‘centipade’
'broken piece of earthen pot'
'ditch’

‘shawl'

'leg'

'pine resin’
‘hut’

'maize cob'
‘crab’
‘earthworm'
‘flower vase'
river'

‘wall'

‘face skin'
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[

713829939393 79893289933933493399348999

guts’o
2unaso
gup’o
gedo
g'atto
gharo
g"iido
ghilo
tsamero
tsitido
tsino
tsurno
tsolo
tsautaro
ts"afiaro
ts"ato
ts"ano
ts"apro
ts"esko
dzumro
dzaro
dzato
dzuko
dz"jgo
dz"ikro
dz"ilko
dz"uro
tauko
tato
talo
tukro
tuppa
toso
dad’elo
dando
dallo
diko

'bunch’
‘complaint’
‘cave'

‘grain of corn'
‘water-mill’
‘hive'

'knee'

‘water pot'

'bat'

‘chin’

‘token of love'
'ring worm'
'blouse’

'resting place'
‘water fall'
‘'umbrella’

'roof'

‘hut’

'piece of stick'
'louse’

‘root’
‘grindstone’
'leech’
‘housefly’
‘dried twig'
'sparkle’

'fine and dried fibres to make fire'
'head’

'scar'

'piece of clothe’
'piece’

'tip
'piece of wood'

‘forest fire'
'large stick'
‘clod’

'line over letter'
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dero 'rented room'
d"isko ‘hillock’
d"ungo 'stone'

d"uto ‘flour'

tlo 'house-story'
tabo ‘copper’
tig"ro 'thigh'
tuwalo 'fog'

t"aplo 'upper part of head'
t"igro 'settled mud'
t"igo ‘flower'
t"utuno 'snout'

t"lo 'sack’

t"po 'drop'

dauro firewood'
dabilo 'laddle’
dijalo 'pine stick used as lamp'
duno 'leaf-cup'
dulo ‘hole’

dailo ‘door’
d"Amiro 'termite’
d"ago 'thread'
d"aro 'water tap'
naso ‘vein'

narglo ‘winnow'
nato 'relation’
nimto 'invitation'
pakPeto 'wing'
pangro 'wheel'

pato ‘sheet of metal’
patro ‘calendar’
paso 'trap’

pit’o ‘flour’
paitalo ‘foot-sole’
pot'ro 'bush’

p"atjiaggro  ‘grasshopper'
platso 'udder'
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EEELE:

e

1178442433343

6
G

plijo
pleto
plero
plokso
bakullo
batuko
bantsaro
bato

bito
birko
bokro
boro
boso
bwaso
b"akundo
b*ado
btitto
butlo
b"usuno
b’etno
mak"undo
makuro
mats"o
mato
mirgaulo
munto
moso
rako
rago
Iafiaro
lisno
lugo
luto
ledo
Inuko
Iauro

SANAaso

'spleen’
‘turban’
‘turn'
'lungs’
‘crane-bird’
‘bowl’

'axe’

‘path’
‘bundle’
lid’

‘bark’
'sack’

‘fat'

'fox'

‘ball’
‘utensil’
'side of wall'
‘hair’

‘gnat'
'plant stalk'’
'mask’
'spider’
fish'

'soil'
‘kidney"
tip!

'soot'
‘torch’
'he-buffalo’
‘creeper’
'ladder’
‘clothe’
'scabies’
'slurry’
‘gourd'
‘walking stick'

‘plier’



erar saledo
el sallo
F@ﬁ sAsuro
EIER] saino
?ﬂ%\?ﬁ saglo
retr salo
R sito
R sino
Rrar sijo
ﬂ?a suiro
{l}%h_a suskero
gl fAatkelo
3l firlo
B hago
e fiilo
Type 21a Nouns:

BIhT kaka
PHIT kumar

Type 21b Nouns:

EIIS) nati
EEIIG pAnati
ST dzoji:
e samd":
Type 21c Nouns:

El) bag"
qrar t"apa
ATHT lama
HTH kami:

Type 21d Nouns:

faee bist
Y k'as
Hra mit
qd b ut

‘wick'

‘pine’

‘father-in-law'

'relation’

‘cocroach’

‘wife's younger brother'
‘one grain of boiled-rice'
'flesh of dead animal’
‘needle’

'big needle'

‘whistle'

‘palm'’

'plough’

'branch’

'mud'

‘uncle’
'lad'

‘grandson’
‘great grandson'
'saint'

‘father-in-law of offspring’

‘tiger'
"Thapa'
‘Lama’
‘blacksmith'’

'Bista’
'Khas'
‘bond-friend'
‘ghost’
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Type 22a Nouns

EE) dai
g b’ai
EEl buba

NS

Type 22b Nouns

fafe didi
e bafiini:
ATHT ama
Type 22¢ Nouns

qH ram
AH sjam
R Aari
Type 22d Nouns

Hrar siita
e gita
?I;ﬁ_cﬂ sunita
Type 22e Nouns:

oqd ket
AR Agar
AT Aguti
EN ALJSA
AR Akas
qET AksAr
AGT AkPabar
AT Agni
T Atsar
EEEl Adda
ATAd Adalat
Agdr Aduwa
Aqe Anuhar
qA~cT AntjA
q=q AINA
JqUT Aparadh

‘elder brother'

'younger brother'

‘father

‘elder sister'

'younger sister'

'mother’

'Ram’
'‘Shyam’
'Hari'

'Sita’
'Gita’'

'Sunita'

'land’
‘charcoal’
‘finger-ring'
‘share'

'sky’
'letter’
'newspaper’
fire'
'pickle’
‘office’
‘court’
‘ginger’
‘face'

‘end’
‘crops'

‘crime’
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Ab%awa
Ambak
AWASAT
ASAT
ASIna
agan

ap

adar
andra
alu

ast"a

ita
itsts"a
itiias
Inar
uk’u
utiar
utpAti
udafiaran
un
upija

ut

Alna

ot"
Audzar
Asadhi:
kaksa
katafiar
kat"a
kapal
kapas
kamar
kamal

kampani:

kar
karar
kardza

'scarcity’
'guava’
‘'opportunity’
‘effect’
‘hailstone’
‘cortyard'
'mango
'respect’
'intestine’
'potato’
‘belief'
‘brick’
"interest’
‘history'
‘well'
'sugarcane’
‘answer'
‘origin’
‘example’
‘wool'
'flea’
‘camel’
'mirror'
lip!
‘device'
'medicine’
‘class'
"jackfruit’
'story"
‘hair’
‘cotton’
‘waist'
'lotus’
‘company"
"tax’
‘contract’

'loan’
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kalam
kala
kak"
kat"
kam
kitab
kisan
kum
krisi
kerau
kaitsi:
kosis
kram
krodh
ksan
ksetra
kPakar
k't
k"abar
k'arajo
k'altiy
k'adal
k'ana

k"ja

k'ursani:

ket
kel
kPodzi:
kljati
gAnit
gadha

gap”

galaitsa
gAalfiana
gidza
gilas
gundri:

‘wood'
‘work'
'book’
‘farmer’
'shoulder’
‘agriculture’
‘pea’
'scissors'
‘attempt’
'sequence’
‘anger'
‘moment’
‘area’
‘cough’
'scar’
'news'
'rabbit’
‘pocket’
'ditch’
‘food item'
‘rust’
‘chilli’
'farm land'
'‘game’
'rearch’
‘fame’
'mathmatics'
'donkey’
talk’
‘carpet’
‘ornament’
‘qum’
‘tumbler'
‘mat’
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R R EEE LR S EEEFf EEEEEEEREEREEE

guru 'teacher’

gobar ‘dung’

gofii ‘crocodile’
grafia ‘planet’
g'adi: 'wrist watch'
g'an 'hammer'
ghar 'house’
glam 'sun’

tsakku 'knife'
tsAttan 'rock’

tsana ‘gram'’
tsArAn 'grazing’
[sAritra ‘character’
tsamal 'rice-grain’
tsiura 'beaten-rice’
tsituwa 'leopard'
tsitra 'picture’
tsini: 'sugar’

tsija 'tea’

tsunaw ‘election’
tset ‘conciousness’
tsor '‘thief'
tsauki: ‘police-post’
ts"adi 'stick’
ts"alp”al 'discussion'
ts"ati: 'chest’
tsaja 'shadow’
ts"imek 'neighbour'
dzag ‘foundation’
dzagga 'land’
dzantu ‘animal’
dzAnma 'birth’
dzawap" ‘answer'
dzad liquor’
dzadu 'magic'

dzal 'net’

dziu 'body’
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Al

o

EEEE ST EREEREEELETEE

dzilla
dzirwan
dzun
dzuwa
dzel
dzos
dzjala
dzwala
dz"agada
dz"anda
dz"arana
dz"adi
dz"ar
dz"i:l

dz"upadi:

dz"ul
dz"ol
dz"jal
Amatar
1ak
lapu
tipot
tukiz
tebul
rfewa
topr:
t'ag
tatta
trai
tana
tekka
tokar
drkait
dar
dar"
dadu
dil

'district’
'life’
'moon’
‘gamble’
‘prison’
‘courage’
'wage

‘flame’

'wage

flag'

‘water fall'
‘bush’

'grass’

'lake’

‘hut'
'mosquito net
'soup’
‘window'
‘tomato’
'botton’
'island’
'note’
‘oil lamp'
'‘table’
'support’
‘cap
‘cheat’
'joke’
'place’
'police post'
‘contract’

‘collision’
‘bandit’

‘fear'
'stalk of plant'
'ladle’

‘edge’
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EEECEEEEEET

?d
§

EFCLEERFEERECEFEREESFTE

dektsi:
doli:
d"k
d"atsa
d'ad
d"al
d"ukuti:
“ukur

d"usi:
d"edu
d'od
nttwa
tat"ja
ntu
tarkari:
tarika
tlas
tati:
tagat
tap

tar
tirk"a
tifiun
tulana
tel
tori:
tras
truti
t"apad
t'ar
t"al
t"iti
t"un
t"unse
daksin
dand
dabai:

‘a variety of cooking utensil
‘palanquin’

'weighing weight'

‘frame’

'backbone’

'shield’

'storage’

‘dove’

‘fungus'

‘ape’

'maize stalk’

‘element’

‘fact’

'tissue'

'vegetable'

'method’

'research’

'long queue’

‘energy’

'heat'

‘wire'

'thirst’

‘curry’

‘comparision’

‘oil’
'mustard’
‘fear'
'mistake’
'slap’
'surname’
‘plate’
'norms’
'teat’
'back basket'
'south’
‘punishment’
'medicine’
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<1 daja 'kindness'
X dar 'rate’

U diaradz ‘cupboard’
ENIN] dalal ‘broker’
G} dit 'tooth’

H LY daura ‘firewood'
S dag ‘spot’

aH dam ‘cost’

o= din 'day’

foam difa 'direction’
Ly duri: ‘distance’
T dud"” 'milk’
T3ar deuta 'god’

= def ‘country’
T daitja titan'
[EaE) dokan 'shop’
e dosalla 'shawl'
e daud 'race’

EARS dwar ‘entrance’
o d"an 'wealth'
] d"Anu 'bow’

BrK| | d"Arati: ‘earth’
gEq d"arafiara ‘tower'
g9 d"arap 'trap’

aH d"arma 'religion’
g d"atu 'metal’
g d"arana ‘concept’
ferar d"ito ‘deposit’
CEll d"uwa 'smoke’
SIE d"obi: 'washerman'
€T d"jan ‘concerntration’
At d"wani 'sound’
BES) nakkal ‘immitation’
BETI naksa ‘map'
BEIES nagat ‘cash’

EE3 nay ‘nail’
EIREll nAtidza 'result’
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EFFEEERE

nariwal
nAAAr
naike
nak
nats
nap’a
nid"an
niband"
nijam
nirmata
niwedAn
neta
nokar
noksan
not
nauni:
njaj
DAKSI:
pAts"im
pAtan
pAti
pAtt"ar
pAtni:
padart”
pArampara
PAritsAja
pAriwar
pafu
pau
patsan
pat
pani:
palis
paluwa
pidzada
Y2l
pita

‘coconut
‘canal’
'leader’
'nose’
‘dance’
‘profit’
'death’
‘essay’
'rule’
'producer’
‘application’
'leader’
'servant’
'loss’

'paper money'
‘butter’
'justice’
bird'

‘west'
‘downfall’
‘husband’
'stone’
'wife'
'matter’
‘tradition’
'introduction’
‘family’
‘animal’
‘foot'’
'digestion’
'leaf’

‘water'
‘polish’
'new shoot'
'bird's cage'
'swing'
‘father'
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o pisab ‘urine’
RS putsts"ar 'tail’

et putali: ‘butterfly’
NEELl purk”a ‘ancestor'
g1 pul ‘bridge’
qea prit"wi: ‘earth’

e pet 'stomach’
T pesa 'profession’
YT peski: ‘advance money"'
EEil pAIni ‘canal’

EE pAisa ‘money"
kIES poi ‘husband’
qrEd pok’ari; 'pond'

qreft pot”i ‘female’
T posak 'dress'

arE paudi: 'swimming'
I pjadz ‘onion’
RIS pjar 'love'

EEALS prakar type'
EESE] pradarfan ‘exhibition’
EEE] prafna ‘question’
R=IfC} pwak" ‘feather'
L3k parak ‘different’
R plarsi ‘pumpkin’
wd pal fruit’
A p'alam 'iron’
Tl palek ‘plank’
hIgal plaida ‘profit'
AT plapar 'buck wheat'
foher plidz ‘foam'’
for=r plitta 'tape’

bl plul ‘flower’
FRIRR plofior 'dirt'

wIS paudz 'soldier’
ELEl bidel 'wild boar'
q@T bak’an 'description’
EEEl]} baggi: ‘carriage’
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badzar
batas
ban
banduk
barap”
bafins
bafiini:
bas
badza
badal
bani:
bap"
baluwa
biu

bikri:
bidzuli
biida
buba
burus

bet

bela
baigun
botal
bagaitsa
basuri:
bjadz
b'agawan
b'atmas
b'atidz
b"arna
b"arjay
b"awan

b awisja
b'ag
b"agja
b’at
b'ala

'market’
'wind'
'forest'

gun
'ice’
'discussion’
'sister’
'bamboo’

'musical instrument'

‘cloud’
‘habit’
'Vapour'
'sand’
'seed’
'sale’
‘electricity’
‘point’
‘father'
‘brush’
‘cane’
‘time’
‘brinjal’
‘bottle’
‘garden’
flute'
'interest’
'God'
'soyabean’
'nephew’
‘admission’
'ladder’
‘building’
‘future'
'share’
"luck’
'rice’
'spear’
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balu
b'asa
blik"ari:
blir
bidi:

b ukampa
but

bus
blurmi
b’ela
bodz
bram
makai
magadz
madzdur
malttitel
maAndzan
maAntri;
marubu:mi
mal
masala
mafa
maAfiina
mad"jam
mants’e
mala
masu
miti
mukut
muk?”
mutu
murti
mula
mriga
mewa
maidan

main

‘bear’
'language’
'beggar’
‘cliff'
'stomach’
‘earthquake
'ghost’
‘husk’
'land’
'gathering’
‘feast’

illusion’
'maize’
‘brain’
'labour
'kerosine'
'tooth paste’
'minister’
'desert’
fertilizer'
'spices'
'honey"
'month’
'medium’

man
‘garland’
‘meat’
'date’
‘crown’
'mouth’
‘heart’
'idol’
'raddish’
'beer’
'papaya’
‘ground’

wax
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modza
moti:
mauka
mAuri:
mwai
JjAntra
Jjatajat
Judd”
Jjodzana
raksa
rAksi:
rgat
Iy

ms
1ASsajAn
raja

radzja

rafindani:

ris
rumal
redijo
rog
mu
rjal
Inksja
Iagan
Indai
Indaku
Iasun
Indz
lam
laf
lilam
luga
lob"
wakil

WALSAT

'sock'
‘pearl’
‘occasion’
'bees’
'kiss'
'machine
‘transport’

war
‘plan
'security’
‘alcohol'
'blood’
‘colour’
'juice’
‘chemical’
'king'

'state’
‘passport’
‘anger'
‘handkerchief'
'redio’
'disease’
‘hair’

'saliva’
‘objective’
‘auspicious time'
'battle’
‘warrior'
‘garlic’
'shame’
‘queue’
‘corpse’
‘auction’
‘cloth’

'greed’
‘lawyer'
'saving'
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WAIGA ‘class’
wAStu 'matter’
wakja 'sentence’
widzjan 'science’
wib"ag ‘department’
Jabda ‘word'
Jafiar ‘city’

Josan ‘exploitation’
Jrap ‘curse’
Jripets ‘crown’
sAskar ‘ritual’

samdz"ana  'remembrance'

samratsana  'structure'

sAst’a 'organization’
sAngit 'music’
sadzaja ‘punishment’
SAtAfiA 'surface’
SAdASJA 'member’
sAtulan 'balance’
sApAna ‘dream'’
SAMAJA '‘time’
sAmatsar 'news'
samadz 'society’
samundra 'sea’

samband®™  'relation’

sarkar ‘government’
SAIPA 'snake’

salai: 'match box'
sAfiamati ‘agreement’
sag 'leafy vegetable'
sabun 'soap'

SarAs 'crane’

salik 'statue’

sas ‘breath’
sikri: ‘chain’
sipahi: ‘army’

sirak ‘quilt’
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ISR sirdzana ‘Creation’
@I{ sagur 'pig’

qm suga ‘parrot’

et suti ‘cotton’

g sun ‘gold’

= sutsi: 'list'

B SUTfA 'sun’

[T sena 'soldier’

EEll sewa 'service'
SRl stAn ‘breast’
LIS sjau ‘apple’

L=n SWAIGA 'heaven'
HEE AAsija 'sickle’

kil firddi: ‘bone’
FRDIEY Aatijar ‘weapon'
BHAT fixmala "attack’

B fids ‘duck’

A hat 'local market'
Bld hat ‘hand’

HEL fhawa air'

&S Aid 'snow'
IGSIE] hisab 'maths'’
RSk fAulak 'post office'
ﬁw firusala ‘encouragement’
Type 22f Nouns:

G pok®ara 'Pokhara’
FHTSHTST kat"mandau  'Kathmandu'
AT Ialitpur ‘Lalitpur’

304



Annex -3

Nepali Pronouns

Pronouns

First Person Singular Pronouns
H ma "1sG'
ﬁ mai '1sG.oBL'
# mai '1SG.EMPH'
T mero '15G.0OBL.GEN.MASC'
T meri; '15G.OBL.GEN.FEM'
TT  mera '15G.OBL.GEN.PL'
YT mera '15G.OBL.GEN.HON'
T mera '15G.OBL.GEN.OBL'
ﬁ% merai '1SG.OBL.GEN.EMPH'

IFirst Person Plural Pronouns

Bl fami; '1pL'

B famro '1PL.OBL.GEN.MASC'
T famri *1PL.OBL.GEN.FEM'
B Aamra '1PL.OBL.GEN.PL'
Bl Aamra '1PL.OBL.GEN.HON'
el famra '1PL.OBL.GEN.OBL'
%ﬁ famai '1PL.OBL.GEN.EMPH'
Il Second Person Singular Pronouns

o i '25G'

I mur '25G.0BL'

I i '2SG.EMPH'

T tero '25G.0BL.GEN.MASC'
T e '2SG.OBL.GEN.FEM'
T tera '25G.OBL.GEN.PL'
T tera '25G.OBL.GEN.HON'
T fera '2SG.OBL.GEN.OBL'
ﬁ% terai '2SG.0OBL.GEN.EMPH'
I'Second Person honorific Pronouns

faft  imic '25G.HON'

o timro '2SG.OBL.HON.GEN.MASC'
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ol simric '2SG.OBL.HON.GEN.FEM'
o timra '2SG.OBL.HON.GEN.PL'
o simra '2SG.0OBL.HON.GEN.HON'
A timra '2SG.OBL.HON.GEN.OBL'
F timeai '2SG.OBL.HON.GEN.EMPH'

Il Second Person High Honorific Pronouns

qure tapai '2SG.HHON'
TRt juhd '25G.HHON'
Sel  uhi '25G.HHON'
qet wahid '25G.HHON'
e Aadzur '2SG.HHON'

Il Second Person Royal Honorific Pronoun
ﬁ'{l}h‘ mausup” '2SG+RHON'

IThird Person Singular Pronouns 3% u:

5 w '3sG'

Se ufiic '35G.EMPH'’

9 us '3sG.0BL'

IE usai '3SG.OBL.EMPH'

S unic '35G.HON'

il un ‘3SG.HON.OBL'

3 unai '3SG.HON.OBL.EMPH'
Sl uhad '35G.HON'

a8t wahi '35G.HON'

I Third Person singular Pronouns at

I o '35G.PROX’

TE jadiic '35G.PROX.EMPH"

IJqa  jas '35SG.0OBL.PROX'

7Y JAsAT '3SG.OBL.PROX.EMPH'
€T i '35G.PROX.HON'

X[ i '3PL.PROX’

e jini: '35G.PROX.HON'

= jin '35G.PROX.OBL.HON'
BE JinAi '3SG.PROX.0OBL.HON.EMPH'
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I Third Person singular Pronouns T and T

A fo '35G.DIST'

TE fabiis '35G.DIST.EMPH'
gq  fas '3SG.0BL'

[CE yasai '3SG.OBL.EMPH'

o tis '3SG.HON.DIST'

Ll ti '3PL.DIST'

Tt tini: '35G.HON.DIST'

@ tin '35G.0BL.HON.DIST'
B tinad '3SG.OBL.HON.DIST.EMPH'
I'Reflexive Pronoun

AqAE apu 'REFL'

A apini 'REFL.OBL.EMPH'
AT apai 'REFL.OBL.EMPH'
ATF ap’no 'REFL.OBL.GEN.SG'
ATFT ap’na 'REFL.OBL.GEN.PL'
ATFT ap’na 'REFL.OBL.GEN.HON'
AT ap’na 'REFL.OBL.GEN.OBL'
ATFAT aplna: 'REFL.OBL.GEN.FEM'
AF ap'na 'REFL.OBL.GEN.EMPH'

I Demonstrative Pronouns 3T

T o 'DEM.PROX'

T ki 'DEM.PROX.EMPH'

X[ i 'DEM.PROX'

e jini: 'DEM.PROX.HON'

fm jin 'DEM.PROX.OBL'

BE Jinai 'DEM.PROX.OBL.EMPH'
TRt juhia 'DEM.PROX'

I'Demonstrative pronoun T and

A o 'DEM.DIST'

T fiabiic 'DEM.DIST.EMPH'

r ti: 'DEM.DIST'

o sini: 'DEM.DIST.OBL.HON'
o in 'DEM.DIST.OBL'

B tinai 'DEM.DIST.OBL.EMPH'
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I'Demonstrative pronoun 3

S ur 'DEM.DIST'

TE uhii; 'DEM.DIST.EMPH'
SN uni: 'DEM.DIST.HON'
ST un 'DEM.DIST.OBL'

I unAi 'DEM.DIST.OBL.EMPH'
et uhd 'DEM.DIST.HON'
agt  walid 'DEM.DIST.HON'
I1Other Demonstrative Pronouns

T o 'DEM.DIST'

Q& sofiic 'DEM.DIST.EMPH'
B nidz 'DEM.PROX'

S nidzai 'DEM.PROX.EMPH'
SH ukia 'DEM.PROX'

I Relative Pronouns

W deo 'REL.HUM'

EEI dzas 'REL.OBL.HUM'

S dzasai 'REL.OBL.HUM.EMPH'
Kl dze 'REL.NHUM'

ST dzun 'REL'

Gﬁr dzunai 'REL.EMPH'

I Interrogative Pronouns

® ko 'INTERRO.HUM'
wH  kas 'INTERRO.HUM.OBL'
Eil kasai 'INTERRO.HUM.OBL.EMPH'
F ke 'INTERRO.NHUM'
P kun 'INTERRO'

T kina 'INTERRO'

O kasari; 'INTERRO'

I Indefinite Pronouns

R kofiis 'INDEF.HUM'

FE kefii: 'INDEF.NHUM'

_g')d"f kunai 'INDEF'

WGF  dzosukai  'INDEF.HUM'
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@Fﬁ%ﬁ dzesukai

'INDEF.NHUM'
'INDEF'

'DEF'
'DEF'

'DEF'
'DEF.SG'
'DEF.PL'
'DEF.HON'
'DEF.OBL'
'DEF.FEM'
'DEF.EMPH'

'DEF'

'RECIP'
'‘RECIP.OBL'
'RECIP.HON'
'RECIP.PL'
'RECIP.FEM'
'RECIP'
'RECIP'
'‘RECIP'

?ﬁ'{ﬁv_ dzunsukai

I Definite Pronouns
YAE  pratiek

TH  fiarek

qa sabai

AP arko

AP arka

AP arka

AR arka

qADT arkic

aH  arkai

qA8 aru

Il Reciprocal pronouns
Wﬂ?ﬁ ekarko
WSFJF? ekarka
Q_OFEF*T? ekarka
Wﬂ?ﬁ ekarka
@ﬂﬁ ekarki:
Th AT ekapas
SIESE apas
ATATH aap’u
END
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Annex -4

Adjectives in Nepali

Adjectives:
I10O-ending Adjectives
T ramro ‘good’
BTl kalo ‘black’
Tqr k"asro ‘coarse'
EQ bud’o ‘old’
ECIE] Anauto 'strange’
eerT and”o 'blind'
EATal Apt'ero 'difficult’
IR Amilo 'sour’
AT lato 'dumb'
AT sano 'small'
I'Non-o0-ending Adjective Type 1
IqL tsatur ‘clever'
gd  durta ‘cunning’
= purwija 'of east
I pak’e 'rural’
I'Non-o0-ending Adjective Type 2
T nmuna 'less’
Hed  mahat 'big'
T nimna ‘low'
e gaAfian 'intensive’
™ gy 'small’
NUnmarked Adjectives
AT Asal 'nice’
LEHE] k"arab 'bad'
=t naja new'
BEll d"ani: 'rich’
FHT AMAT 'live-long'
EE] Alts"i 'lazy'
A antarik 'internal’
T unnat 'improved'
qgaq samb”av 'possible'
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Numbers

Annex -5

Numerals and Classifiers in Nepali

11Cardinal Numbers

pats five'

sat 'seven’

at ‘eight’

das ‘ten’

eglara 'ten’

bafira ‘twelve'
tefira '‘thirteen’
tsaud” ‘fourteen’
pand’ra ‘fifteen'
sofira 'sixteen’
SAlrA 'seventeen’
At"ara ‘eighteen’
unnais 'ninenteen’
bis ‘twenty'
ekkai:s ‘twenty one'
bar:s ‘twenty two'
tei:s ‘twenty three'
tsaubis ‘twenty four'
DALSIES ‘twenty five'
ts"abizs 'twenty six'
sAttais ‘twenty seven'
At aics 'twenty eight'
unAntis ‘twenty nine'
tizs 'thirty’

ekti:s 'thirty one'
battics 'thirty two'
tetti:s 'thirty three'
itti:s 'thirty four'
pAidtics 'thirty five'
[SAttics 'thirty six'
SATtti:s 'thirty seven'
Attizs 'thirty eight'
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untsali:s
tsali:s
ektsalis
bajali:s
tritsali:s
tsauwalizs
paitaliis
tsajalics
sat"tsalizs
Atltsalizs
untsas
pAatsas
ekaunna
baunna
lripAnna
tsaunna
pAtsApAnnA
sApAnnA
sAntaunna
Antaunna
unsat"i:
sat"iy
eksat"t";:
baisat"t":
trisat"tiy
tsausat’t":
pAisat s
tsaisat"t";
satsat"t;
At satt":
UNANSAHATE;
SAftari:
ekfisttar
bafinttar
trifiattar
tsaurAfiatiar

PALSAAAtAT

'thirty nine'
‘forty'

‘forty one'
‘forty two'
‘forty three'
‘forty four'
forty five'
forty six’'
‘forty seven'
‘forty eight'
‘forty nine'
fifty'

fifty one’
fifty two'
fifty three'
fifty four'
fifty five'
fifty six’
fifty seven'
fifty eight'
fifty nine’
'sixty’

'sixty one'
'Sixty two'
'sixty three'
'sixty four'
'sixty five'
'sixty Six'
'sixty seven'
'sixty eight'
'sixty nine'
'seventy’
'seventy one'
'seventy two'
'seventy three'
'seventy four'
'seventy five'
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ts"ajattar
SAtAAAtAT
At"afinttar
unasi.

ASL

ekasi:
bajasi:
trijasi:
tsarasi:
pAtsasi:
ts"ajasi:
sAtasi:
Athasi;
unanabbe
nabbe
ekanabbe
bajanabbe
trijanabbe
tsauranabbe
pantsanabbe
tsajanabbe
santanabbe
Antanabbe
unansAjA:
SAJA

firdzar
lak”

karod
ArAb
k'arab

Clasifier Like items
I10-ending classifiers

Ean)
&
SESS
[GEZ]
LEQ

o

koso
dano
daklo
sirko

turko

'seventy six'
'seventy seven'
'seventy eight'
'seventy nine'
‘eighty’
‘eighty one'
‘eighty two'
‘eighty three'
‘eighty four'
‘eighty five'
‘eighty six’
‘eighty seven'
‘eighty eight'
‘eighty nine’
'ninety’
'ninety one'
'ninety two'
‘ninety three'
'ninety four'
'ninety five'
'ninety six’
'ninety seven'
'ninety eight'
'ninty nine'
'hundred'
'‘thousand’
'hundred thousand'

'ten million’
'ten billion’
'ten trillion’
‘pod’

'bead’
'stalk’

'stream of (milk)'
'a small quantiy of liquid'
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paso
t"opo
ts”ito
ar’o
tsult®o
tsokto
pano
sijo

sito

b akkano

d"kko
d"aro
koilo
dz"ilko
pitko
Iasko
dallo
tasko
dz"lko
muslo
sinko
t'unko
kagijo
gedo
g"no
kesro
bidzulo
kojo
pabljato
tsoifo
tsiro
kudko
topro
treuko
pak’o
lakro
ak”lo

‘a dice ??'

'drop’

'drop’

‘sheaf’

‘plaited hair’
‘fragment’

'sheet'

'needle’

‘a grain of boiled rice'
‘clod of'

'lump of’

'a small piece of cloth’
'a charcoal’

‘sparkle’

'small amount'
‘certain amount'

‘a round lump'

'barest greeting'
'glance, flash’

'rapids in stream’

‘a small piece of stick or twig'
‘fragment, slice’
'bunch of bananas'
‘grain of corn'

'‘whole bamboo'

‘a quater of an orange'
'juice sacs inside orange'
'stone of a fruit'

'a piece of firewood'
'small cutting'

‘a slice, a splinter’

'a piece’

'stalk of a fruit'

'a piece of wood'
'slant’

'‘whole sugarcane'
'joint in plants'
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ACHT Iatko 'hanging mass'
SE Iatto ‘cluster’

S dzuro ‘crest, hood, hump'
=g tsoilo ‘a slice’

I'Non-o0-ending classifiers

ardr potiz ‘bulb of garlic'

I t"un 'teat, udder’

REL pAnna 'sheet of paper’

Sar dzuwa 'pole of a cart'

RIIC gas 'mouthful’

Tl fAal 'pair of bullocks'

T dz"Ar 'moderate rain'

qeT sal ‘pile’

CEdl tsakki 'small wheel'

SIES tar ‘wire'

i) dz"pki: 'pounce’

a3 mau 'mother of'

Ly glari: ‘a bunch of plaintains'
EEica pjak 'division’

K58 fAar 'line, row'

ard k'at 'heap'

[l d"idi: 'pod of a chilli’
fgeett Klli 'stick of ciggaret, roll of betel'
& plul ‘flower’

INExceptional numbers

Tk ek ‘one’

7% duir 'two'

T tim 'three'

= fsar ‘four'

E) tsA 'six’

J nau 'nine’
INExceptional ordinal numerals
afetl  pafilo first'
el pafiila ‘first.PL'
el patiila first. OBL'
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el pafila ‘first. HON'

A padiilic ‘first. FEM’

I dosro 'second. MASC'
3T dosra 'second.PL"

3T dosra 'second.OBL'
AT dosra 'second. HON'
IR dosri: 'second.FEM'

q&T fesro 'third. MASC'

T tesra 'third.PL"’

T tesra 'third.OBL"

q&T tesra 'third. HON'

T tesri 'third. FEM'

T £saur’o ‘fourth. MASC'
A tsaut’a ‘fourth.PL'

M tsaut’ ‘fourth.OBL'

A ssaut’o ‘fourth. HON'

TR ssautti; ‘fourth. FEM'

TIH  prat’am ‘first’

AT dwitiya 'second’

qAT  tritiza ‘third’

aqd tsaturt’s ‘fourth’

TH  pantsam fifth’

A ts'uitad 'sixth

qa nawad ‘nineth’

I' Frequency Numerals

Qﬂ'ﬁ@'& ekofioro ‘once’
TERT dofioro 'double’
LEEY tefioro 'thrice’
THE eksAro 'single’
= dui:saro 'two fold'
IRER ti:nsAro 'three fold'
EIEES dobar ‘double’
RELS tebar 'thrice’
e tsaubar ‘four times'
g‘a"‘ﬁ dui;guna 'two times.'
AT timguna ‘three times'
T‘«ﬁ'ﬂfﬂ tsauguna ‘four times'
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Il Portion Numerals

qar ad”a
ar pAune
qdl sawa
8% ded"
qeE sad’e
AT ad”ai

AT tsaut’ai

I Classifiers
S dzana
el wAla
AqreT ola
EC] WALl
ardr WAL

‘half’

‘a quarter less'
‘a quarter more'
‘one and half'
‘a half more'
'two and half'
‘a quarter'

'‘CLF.HUM'
'‘CLF.NHUM'
'‘CLF.NHUM'
'‘CLF.FEM'
'‘CLF.FEM'
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Il Temporal Adverbs

EIES]

Ahile
hidzo
ufiile
patiile
dzafiile
dzafiilesukai
dzaba
Aba
mba
adza
boli
pArsi
nipArsi
ASH
pofior
pArar
ag"ri
parag"aii
b'are
diiiso
ber
Aber
Ag"i
pats’i
b'ark"ar
turunia
katik"era
Jatik"era
tiatik"era
utik"era

dzatikera

Annex — 6

Adverbs in Nepali

‘now'
'yesterday'
'long time ago'
'before’

‘when'

‘any time'
‘when'

‘now'
'‘then’
'today"

‘tomorrow"

'day after tomorrow'
'two days after tomorrow'

'last time'
'last year'

'year before last year'

'next year'

'year after next year'

'later’
‘afternoon’
'late’

'late’
'before’
'later’

'just now'
'recently’
‘any time'
'this time'
'that time'
'that time'
'same time'
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katibela
Jjatibela
tiasbela
katindzel
utindzel
JjAtindzel
Yyatindzel
dzatindzel
usbela
Atsel
hidzoadza
adzab®oli
aitabar
sombar
mangalbar
bud"sbar
bifiibar
Jukrabar
Janibar
baisak™
dzet”
dzest”
Asar
asad"”
Jrawan
b"adra
afwin
kartik
marga
paus
marg”
plalgun
IsAltra

saun

‘what time'

'this time'

'that time'

'till what time'

'till that time'

'till this time'

'till that time'

'till some time'

'that time'

'nowadays'

'nowadays'

'nowadays'

'Sunday’

'Monday'

‘Tuesday'

"Wednesday'

"Thursday'

'Friday’

'Saturday’

‘Nepali first month (April-May)'

‘Nepali second month (May-June)'
'Nepali second month (May-June)'
'Nepali third month (June-July)'

'Nepali third month (June-July)'

‘Nepali fourth month (July-August)'
'Nepali fifth month (August-September)’
'Nepali sixth month (September-October)'
‘Nepali seventh month (October-November)'
'Nepali eighth month (November-December)'
'Nepali ninth month (December-January)'
'Nepali tenth month (January-February)'
‘Nepali eleventh month (February-March)'
‘Nepali twelveth month (March-April)'
‘Nepali fourth month (July-August)'
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ar bhadau 'Nepali fifth month (August-September)'

ERIE] Asodz 'Nepali sixth month (September-October)'
ESEN) basanta 'Spring season’

TeH grisma ‘Summer season'

IEUEIES Jifir ‘Autumn season'

TH fAemant "Winter season'

L Aiid ‘winter'

Erel) bark"a 'rainy season'

EAISED kattik 'Nepali seventh month (October-November)'
R ETEd mAgsir 'Nepali eighth month (November-December)'
9| pus 'Nepali ninth month (December-January)'
EANGE plagun 'Nepali eleventh month (February-March)'
=q (SAItA ‘Nepali twelveth month (March-April)’

Il Spatial Adverbs

GE tia 'below'

E yAha 'there’

RE jafia ‘here’

Sl uha '‘there'

EE dzahd ‘where'

EZ) kafia 'where'

gdt JjAta 'here’

gdr tiata '‘there'

dl kata ‘where'

3t uta '‘there'

NTar dzata ‘where'

bdl kata ‘where'

S RIS Agadi 'in front'

afer Ag"i 'in front'

PEIIES pats"adi 'behind'

qfeg patsti ‘behind’

BE] blitra 'inside’

ELFES bafiira ‘outside’

[Tty mat" ‘above'

del i 'below'

320



= muni ‘under’

EES WAIA ‘near'

RES pAIA far'

3 ib’o 'up'

=R id"o ‘down’

M wari ‘this side’

qIre pari ‘other side'
" samu 'in front of'
?I'l'ﬂﬁ samunne 'in front of’
EIEED nadzik 'near

EE dzafid ‘where'
3@"@% dzafidsukai  'wherever'
ﬂﬁl’ijlﬁv‘ dzatasukai  'Wherever'
ERGE] dzafdtafia ~ 'every where'
Tfﬁ‘ﬂ_tl%f dzAtatatai ‘every where'
iG] dzAATAAT ‘every where'
AL WAIAPAIA 'here and there'
TN waripari 'this side and that side’
e b®itrabafiira  'inside outside'
Aferafey Ag"pats"i  'before and after’
KEEIR) talamat”i 'up and down'
AT amnesamne  ‘face to face'
T sAgasigali  'together’

I Amount Adverbs

B d"erai 'more’

UdbaH ekdam 'very much’
EE Adz" ‘still more'
ERl dz"ana 'still more'
AqfeT aAli 'little more'
Sty thorai 'less’

EIREAN Alikati 'little more'
BRI DIASASEA ‘enough’
FES DIASAStAT ‘enough.EMPH'
dgd bahuta 'much more'
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ﬁ% nikai 'more'

Fﬂ% safirai 'too much'
STRT dzjada 'more than enough’
qreq Asad”ia 'too much'
EI5) Asad’a 'too much'
afe bad"i 'more’
gd k"uba 'plenty’

ké bilkul ‘absolutely’
[EEH bits"tta ‘extremely’
e Aud”i 'more’
°H kam 'less’
EIES Alik 'more'
At aliali 'little be little
Tﬁ: puInAIA ‘completely’
33% purai ‘completely’
NAURKS purapur ‘completely’
RG] JAti 'this much'
I tinti ‘that much'
3fr uti ‘that much’
St dzati 'so much'
i kati 'how much'’
I Manner Adverbs
‘fl}?‘l’& SUSIATE; 'slowly’
Thaha patapat 'instantly’
oy TamIATL 'nicely’
Bl balla ‘at last'
T JASATLIL: 'this way'
[EEEl yasari: 'that way'
ISR USAIL; 'that way'
S dzAsari: ‘any how'
i kasari: ‘how!
74T JASO 'this way'
34 uso 'that way'
S dzaso 'some way'
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kaso
besari:
sutukka
dzalamalia
pwakka
plutta

NOND

SAISArti
plarp’ar
dz"watta
Akasmat
ts”ito
tsado

SItAl

RELIERELEE

SWAIA

Il Frequency Adverbs
U kafiilekaliir
dzAfiiletafiile

barambar

i

nirAntar
§ sad™ar

sAda

14}

gy

d"eraidzaso
praja
sajadai
biralai
kamai
Jadakada
pratekpalia

d"eraitsoti

%%%gig%ﬁ%ﬁ

bataipitsts”e

111 Reason Adverbs
karan

T
[R2SEJLUL yjaskaran

‘what way"'

'very much'

‘quitely’

‘brightly’

'manner of saying instantly'
‘abruptly’

'manner of doing things lightly'
‘manner ...'

'suddenly’

'suddenly’

‘quickly’

‘quickly’

'how much'’

‘automatically’

'sometimes’
‘anytime'
‘frequently’
‘continously’
‘always'
‘always'
'more and like'
‘often’
‘perhaps’
'rarely’

'less’
'sometimes’
‘each time'
'many times'

'each times'

'reason’

'therefore'
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REEILUL Jaskaran
AR T  plualswarup
7 Jjasart’s
aqd tasart’s

'therefore'

'as a result'

'therefore'
'therefore'

IROTHEa®T  parigamswaruzp 'as a result’

Il Sentential Adverbs
qug sajad
A samanjAta
'{:ﬁ% satstsai
‘Flsﬁtlﬂ% satstsikai

i satte
LS sake
SMEER] AWA[jA
ELE dzarur
EIGE WASIULA

[ZIRIEGE swab"awata

'perhaps’
'normally’
truely’
'really’
‘truely’
‘possibly’
'definitely’
'surely’

'as a fact'

‘naturally’
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Verbs

1" Verb Type la

ERl) Arg’a
ESU kara
RE nida
gl bafiula
HEP muskura
KK Indza
gt tusa

"' Verb Type 1b
ElIIE] tsok™i
‘\I&H gumsi
e glopti
g%b_ tukri
I"Verb Typelc
SEC) ukli
i) ug’ri
it up’ri
ir) glasri
aﬁ tPupri
S nik”ri
e pagli
| sApri
'fljg' sud"ri
I Type verbld

B2 kap
?T'F[ has
I"Verb Typele

ESE bas
EELSH ks

=~

Annex -7

Verbs in Nepali

'be satisfied'
'shout’
'sleep’

'be mad'
'smile’

'shy’

'sprout’

‘purify’
'suffocate’
'spill’
'break’

‘climb’

‘open’

jump’

‘crawl’

'pile’

‘come to an end'
'‘melt’

‘grow well'

'improve’

'shiver'

'laugh’

'sit’
'drop’
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AAAFAAAY

ts’in
mAr
aal
tsal
dzAts
dz"ar
mnr

SAr

Il Verb Type2a

A8E34449434

<

¢

4959349

IVerb Type2c

A g

utsal
Ardzap
dz"apar
pats’ar
sArap
mar
gal
tsal
dzats
dz"ar
tar

sar

erb Type 2b

pAkri
pArki
birsi
mansi
samdz"
kultsi

uiti

k'ap
gad

‘cut right through'
'die’

'tire’

'move'

'be examined'
'drop’

'pass by’

'shift'

'lift’
'sharpen’
'scold’
'‘topple’
‘curse’
kill'
'melt’
'‘move’
'examine’
'drop’
‘avoid'

'move'

‘arrest’
‘wait'
‘forget'
‘ward off'
'remember’
'stamp out’
‘card cotton’

‘add on a pile'
'bury‘
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E1R8 ts"ap 'print’
EﬂT—[ 1as 'stick’
ar{ fan ‘pull’
=l nats ‘dance’
Elich bats 'survive'
HEY fiak 'drive’
I Type verb2d

K[} pad” 'read’
ﬁb_{ kin ‘buy’
TVﬁ'c[ dzot ‘plough’
g ghs 'rub’

I Irregular verbs

At a ‘come’
NIT dza 'go’

q ro ‘cry’
o1 k'a ‘eat’
qr pa ‘get’
T di 'give'
for li 'take'
&1 d"o 'wash'
I' Auxiliary verbs

) tss 'be. EXIST'
I ‘be.IDN'

o 'be.P’
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Annex -8
Verbal inflections in Nepali

IInflections for non-Past existential verb < cha ‘be’ (affirmative)

3 'NP.1SG"
A -aa ‘NP.1PL"
q s 'NP.2SG.MASC'
T -es 'NP.2SG.FEM'
A -au 'NP.2SG.MASC.HON'
T jau 'NP.2SG.FEM.HON'
A -au 'NP.2PL'

4 'NP.35G.MASC'
T - 'NP.3SG.FEM'
T 'NP.3SG.MASC.HON'
T -in 'NP.3SG.FEM.HON'
T -n 'NP.3PL'

I Inflection for non-past existential verb < cA4 'be' (Negative)

T A 'NP.NEG.1SG'
T -inag 'NP.NEG.1PL’
29 -inas ‘NP.NEG.2SG'
T -inaw 'NP.NEG.25G.HON'
N -inau 'NP.NEG.2PL"
T -ina 'NP.NEG.35G"
T -inan 'NP.NEG.35G.HON'
T -inan 'NP.NEG.3PL"

Il Inflections for non-past identificational verb & 4o ‘be’ (affirmative)

3

3 'NP.1SG"
A -ad 'NP.1PL'
q s ' NP.2SG'
1 'NP.2SG.HON'
1 ‘NP.2PL"

4 'NP.3SG
T -m 'NP.3SG.HON"
T -m 'NP.3PL
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I Inflection for non-past identificational verb & Ao ‘be’ (Negative)

T -ind 'NP.NEG.1SG'

T -inad 'NP.NEG.1PL’

29 -inas ‘NP.NEG.2SG'

T -inau 'NP.NEG.2SG.HON"

T -inau 'NP.NEG.2PL’

T -ima 'NP.NEG.3SG'

T -inan 'NP.NEG.3SG.HON'

T -inan 'NP.NEG.3PL'

I Inflections for non-past tense (affirmative)

g sl 'NP.1SG'

C1IE Y 'NP.1PL'

gq  -ts'as 'NP.2SG.MASC'

Fq -ts'es 'NP.2SG.FEM'

g -tshu 'NP.2SG.MASC.HON'
T -tshiau 'NP.2SG.FEM.HON!

B ts™u 'NP.2PL'

g s 'NP.3SG.MASC'

g -tse 'NP.3SG.FEM'

1 -ts'an 'NP.3SG.MASC.HON'
1 -sshin 'NP.3SG.FEM.HON'

1 -tsun 'NP.3PL'

I'Table 4.46: Inflections for non-past tense negative 1
Tt -dind 'NP.NEG.1SG'

TN -dainai 'NP.NEG.1PL'

I -dainas 'NP.NEG.2SG.MASC'
| -dinas 'NP.NEG.2SG.FEM'

TN -dainau 'NP.NEG.2SG.MASC.HON!
A -dinau 'NP.NEG.2SG.FEM.HON'
TN -dainau 'NP.NEG.2PL'

T -daima 'NP.NEG.3SG.MASC'
T -dima 'NP.NEG.3SG.FEM'

T -dainan 'NP.NEG.3SG.MASC.HON'
& -duinan 'NP.NEG.3SG.FEM.HON'
T -dainan 'NP.NEG.3PL'
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IInflections for non-past tense negative 2

g

¥ 'NP.NEG.1SG'
T -ma 'NP.NEG.1PL'
T -nas 'NP.NEG.2SG'
T -naw 'NP.NEG.2SG.HON'
T -maw 'NP.NEG.2PL'
T -m 'NP.NEG.3SG'
EEA -nan 'NP.NEG.3SG.HON'
T -man 'NP.NEG.3PL'

J

inflections for past tense (affirmative)

oY

L 'P.1SG'
A jad 'P.1PL"

T s 'P.2SG'

T 'P.2SG.HON'

T au 'P.2PL"

T o 'P.35G.MASC'

g i 'P.3SG.FEM'
L 'P.3SG.MASC.HON'
T - 'P.3SG.FEM.HON'
T - 'P.3PL

I Inflections for past tense (negative)

T -ind 'P.NEG.1SG'

T -enail 'P.NEG.1PL"'

29 -inas 'P.NEG.25G'

T -enau 'P.NEG.2SG.HON'

T -enau ‘P.NEG.2PL'

Tq -ena 'P.NEG.3SG.MASC'

T -ina 'P.NEG.3SG.FEM'

T -enan 'P.NEG.35G.MASC.HON'
T -inan 'P.NEG.3SG.FEM.HON'
T -enan 'P.NEG.3PL'

I Inflections for perfect aspect

TH -eko 'PERF.SG.MASC'

TS -cka 'PERF.PL'

Ul -cki 'PERF.SG.FEM'

Tb  -ckai 'PERF.SG.FEM.EMPH'
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I Inflections for imperfect aspect

A -do 'IMPERF.SG.MASC'

q di 'MPERF.SG.FEM'

T -da 'IMPERF.PL'

T da 'MPERF'

I Inflections for habitual aspect (Affirmative)

D) -t 'P.HAB.1SG'

2 SN 'P.HAB.1PL'

fo s 'P.HAB.2SG'

t -thiau 'P.HAB.2SG.HON'

Y 'P.HAB.2PL'

o -tho 'P.HAB.3SG.MASC'

fr 'P.HAB.3SG.FEM'

) -t'e 'P.HAB.35G.MASC.HON'

| -r%in 'P.HAB.3SG.FEM.HON'

) -t'e 'P.HAB.3PL'

I Inflections for habitual aspect (Negative)

ELP) -dainat’é 'P.NEG.HAB.1SG'

et ~drinat"iaii 'P.NEG.HAB.1PL'

ESIDE] -dainat"is 'P.NEG.HAB.2SG'

e ~dainat"iau 'P.NEG.HAB.2SG.HON'
et _drinat'au 'P.NEG.HAB.2PL'
At ~dainat"is 'P.NEG.HAB.2SG.FEM'
Tt -dainat"au 'P.NEG.HAB.2SG.FEM.HON'
e ~dainat’jo 'P.NEG.HAB.35G.MASC'
feafasg ~dinat"is 'P.NEG.HAB.3SG.FEM'
e ~dinat"e 'P.NEG.HAB.35G.MASC.HON'
T _drinat'e 'P.NEG.HAB.3PL'

I Inflections for Inferential aspect (Affirmative)

T3 _ets" 'P.INFER.1SG"

gt _ets"ii 'P.INFER.1PL"

T _ets"s 'P.INFER.2SG.MASC'
T -its"ss 'P.INFER.2SG.FEM'

ugt _ets"u 'P.INFER.2SG.MASC.HON'
EC its"au 'P.INFER.2SG.FEM.HON"
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@ -ets"au
Ty -ets™
EE) -its"s
g -ets"an
EEAN -its"an
REEN -ets"An

'P.INFER.2PL"
'P.INFER.3SG.MASC'
'P.INFER.3SG.FEM'
'P.INFER.3SG.MASC.HON'
'P.INFER.3SG.FEM.HON'
'P.INFER.3PL"

I Inflections for Inferential aspect (Negative)

g —enats”u 'P.INFER.NEG.1SG"
LeET -enats"d  'P.INFER.NEG.1PL'
T -enats"ss  'P.INFER.NEG.2SG.MASC'
EREL -inats’es 'P.INFER.NEG.2SG.FEM'
TG -enats"au 'P.INFER.NEG.2SG.MASC.HON'
ERE]l -imts"au 'P.INFER.NEG.2SG.FEM.HON'
T _enatsau  'P.INFER.NEG.2PL'
TG —enats™ 'P.INFER.NEG.3SG.MASC'
ERE] -inAts" 'P.INFER.NEG.3SG.FEM'
T8 -enats"an 'P.INFER.NEG.3SG.HON'
ERERE -imats"an 'P.INFER.NEG.3SG.FEM.HON'
TG -enats"an  'P.INFER.NEG.3PL'
I Inflection for imperative mood

o 'IMP.2SG'
g i 'MP.2SG'
= 'MP.2SG.HON'
% w 'IMP.2SG.HON'
T 'IMP.2PL"’
T{M -0 'IMP.2PL'

I Inflections for optative mood (Affirmative)

R 'OPT.1SG'
A g 'OPT.1PL'
Tq -es 'OPT.2SG'
T -e 'OPT.2SG.HON'
T -e 'OPT.2PL"
A -os 'OPT.3SG'
I -um 'OPT.3SG.HON'
I -um 'OPT.3PL'
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I Inflections for potential mood (affirmative)

-Uila
-Allla
-las
-lis
-Aula
-Auli:
-Aula
-la
-l
-lan
-lin

-lan

AFA*2 3537234

'POT.1SG'
'POT.1PL'

'POT.25G.MASC'
'POT.2SG.FEM'

'POT.2SG.MASC.HON'
'POT.25G.FEM.HON'

'POT.2PL'

'POT.3SG.MASC
'POT.3SG.FEM'

'POT.3SG.MASC.HON'
'POT.3SG.FEM.HON'

'POT.3PL'

I Inflection for participles

g
d
T
T
T
T
Bl -ne
<l
T
ESS
w

4

EER

gﬁ -ikanai
g

g

'‘ABS'

'INF'
'INF.OBL
'INF.EMPH'
'PURP
'PURP.EMPH'
'PROSP
'‘DUR
'‘DUR.EMPH'
'‘CONJ
'‘CONJ.EMPH'
'‘CONJ
'‘CONJ.EMPH'
'‘COND!
'PERFT'
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Annex - 9

Conjunctions and Particles in Nepali

I'Conjuctions

NIFAISH GATFeE

T I ‘and’

Ell wa ‘or'

EREI AtPawa ‘or’

ar ja ‘or'

E3 ki ‘or'

EIta naki "neither??"
A= Ani ‘and then'
qfF pani ‘also’
qr tata ‘and'

T ewAm ‘and'

aT mnra ‘but’
W kintu ‘but’
ad pArantu ‘but’

i RRIEETE

Tl b"anne 'saying'
T b"anera 'said that'
T bene 'then’

&3 ki 'that’
e kinab"ane  'because’
[ERiEa kinaki '‘because’
RSEJRU] Jjaskaran 'therefore’
11 Particles FaTae®

i nAi 'Particle’
HA matra ‘Particle’
Fad kewal ‘Particle’
e tsahii 'Particle’
qf pani ‘Particle’
Nl I ‘Particle’
% AT 'Particle’
T na 'Particle’
= ni ‘Particle’
) 17 'Particle’
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wygBdayy TRy

po
kja
ke
ki

re
kjare
AA
Aagi
ki
Iau
fAau
kjara
bjare

dz"i

'Particle’
‘Particle’
'Particle’
'Particle’
‘Particle’
'Particle’
'Particle’
‘Particle’
‘Particle’
'Particle’
‘Particle’
‘Particle’
'Particle’

'Particle’

o o\ . .
HITAEHT AT A8 b e & Interjections

AFAILFRIIAGI LA 4494 544

Afa
Afio
ofio

uhu
h

up
att"a
att"u
atsts"u
ts"
d"at
d"atteri
tPukka
tPuikka
bada
haj
kat"ai
firre
Jiwa
1stsa
bara

bitsara

us

'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
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S RNt E- b

!
4,

ﬂ@%ﬂ%wgicggﬁg{m@

hafia
faifr
dzja

e

Al

AU
firu
Aljja
I
Aawas
A
dzju:
frdzur
AA
AR
nai
kunni
satte
satstsi:
d"arod"arma
b'o

I

u

wall
sjabas

abui

appai

AV

oi

er
dzjahiai
hi

ha

'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
'Interjection’
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Annex - 10

Postpositions in Nepali

I Postpositions-case markers plural marker adverbial postpositions
11Case Markers which do not take emphatic marker

-le

-le
-lai;
-dek ™

B3

'ERG'
'INST'
'DAT'

'‘ABL'

11Case Marker which take emphatic marker also

-bata
-bata
-ma
-mAi
-SAgA
-SAgAI
-SitA

-SitAl

-tira

R I B - A Sl A

-tirai

11Plural/collective marker
-fAaru:

A

'‘ABL'
'ABL+EMPH'
‘LocC'
'LOC+EMPH'
'‘CoM’
'COM+EMPH'
'‘COM'
'COM+EMPH'
'GEN+SG'
'GEN+PL'
'GEN+FEM'
'GEN+EMPH'
'DIR'
'DIR+EMPH'

IPLn

1 Adverbial Postpositions which do not take emphatic marker

-mat”i

-kahd
-muni
-wari
-pari

-wAril
-pAri

-pAtti
-prati

295554944

-pali

‘above'

in
‘under’

'this side’
'that side’
'this side’
'that side’
‘towards'
‘for
‘time'
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EC| T8 -k"eri 'time'

arfet -pali '‘time’

B3 -ts"eu ‘edge’

qfeg -pats”i 'later'

RIS -pats"adi 'behind’

arer -ag"i '‘before’

S DI -Agadi 'in front of’
Wi -b'ari ‘full of

afeer -pAfiile 'before’

e -nimti ‘for'

AT -lagi ‘for the sake of"
EILS -bare ‘about’

Y -samu 'in front of’
I8 -SAri ‘equivalent to'
e -mad"je ‘among’

Eik -dzAti ‘about’

=gy -pitsts”e ‘each of'

Il Adverbial Postpositions which take emphatic marker

Hhed -SAAIt ‘along with'
IR -sat” 'with'

qq -SAMIMA till'

AT -bafiira ‘outside’
ELES -war 'this side’
RIES -par 'that side'
ELS -WAIA 'this side’
T -pAIA 'that side’
3 -ib"o 'up’

SEll -iid"o ‘down’

Tk -tarp™s '‘toward'
BES -nera 'near

BE3 -nirA near’
qae -samaksa 'in front of’
qieq -pArjanta  'up to now'
ECL -k"era 'time'
[ATq -upranta 'then after'
EIRE -bittikai 'as soon as'
RIS -sat” 'with'
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Tod
qEd

<

%ﬁﬁﬂﬂ%§§ﬁ§§§§%g§§%§%§%35aﬂ§%%

-pak®s
-taka
-taka
-pala
-pali
-pAtak
-pAlta
-pAstsat
-ts"eka
-blitra
-nadzik
-b"ar
-tAk
-jAla

-uta
-birtsa
-nimitta
-k"atir
-AniArgat
-bamodzim
-map"ik
-mutabik
-Anusar
-upAr
-marp”at
-Alawa
-Atirikta
-bafick
-SATAfiA
-babadzud"”
-wirudd”s
-bapat
-sAfta
-badala
-lek"a
-sudda

-samet

‘time'

‘time’

‘time'

‘time'

‘time’

‘time’

‘time'

‘after'

‘time’

'inside’

'near

'whole'

‘upto’

'here’

'there’
'between’

'for the sake of'
‘for the sake of'
'within'
‘according to'
'in accordance with'
‘according to'
‘according to'
‘on top of’

via
‘other than'
'in addition’
'besides’
‘equivalent to'
'inspite of'
‘against'

'in return’

'in exchange'
'in exchange'
'number’
‘even??'
‘along with'
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Annex - 11

Words and Affixes for Derivation in Nepali

Il---- Derivation ----- Prefixes Noun to Noun !!

q DprA- 'PEX'/1
90 para- 'PEX'/2
AT apa- 'PFX'/3
9H . sam- 'PEX'/4
EN AnNu- 'PEX'/5
Jdd Awa- 'PFEX'/6
T4 dus- 'PFX/7
[ dur 'PFX'/8
fa Wi- 'PFX'/9
aax adh- 'PFX'/10
aq k- 'PFX'/11
ar abli- 'PFX'/12
it prati- 'PFX'/13
R pari- 'PFX'/14
3T upa- 'PFX'/15
& safia- 'PFX'/16
q SA- 'PFX'/17
F ko 'PFX'/18
qT oa- 'PFX'/19
qA1  an- 'PFX'/20
El be- 'PFX'/21
T bada- 'PFX'/22
@ Ja- 'PFX'/23
q su- 'PFX'/24

Il Lexicon of underived nouns for Noun to Noun derivation!

ENE tsalan ‘tradition'/N1
KKl dzaja 'victory'/N2
RlE:t Jabda ‘word'/N3

A= man 'respect'/N4
aqMET Jasan ‘governance'/N5
R gun ‘attribute'/N6
R pArinam 'result’/N7
oA g"tana 'incident’/N8
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BN naf ‘damage’/N9
g radzja 'state’/N10
EIS wristi 'rain’/N11
o rutsi 'interest'/N12
et d"wani 'sound'/N13
RIEEH Jjodzana 'plan'/N14
e grafia ‘planet/N15
F karja '‘work'/N16
@R pAariwar ‘family'/N17
NEl putra 'son'/N18
AT gjan 'knowledge'/N19
ArEar Anast”a 'belief'/N20
ESSEE idzdzat 'respect'/N21
BIE nam 'name'/N22
A waris ‘care'/N23
AT sAmatsar 'news'/N24

I---Noun to Adjective Derivation ---Prefixes--!!

A nir- 'PFX'/1
= ni: 'PFX'/2
= ni 'PFX'/3
fa wi 'PEX'/4
L nis 'PFX'/5
q SA 'PEX'/6
El be 'PFX'/7
) A 'PFX'/8
AT ALA 'PEX'/9

ILexicon of underived nouns for Noun to Adjective derivation

L dos 'blame'/NA1
Tard swart™ 'self-interest/NA2
18 dar ‘fear'/NA3

Rete} muk” 'mouth’/NA4

e plal fruit/NAS

EK) bal 'strength'/NA6
K8 ghar 'house'/NA7

HeT mulja 'cost/NAS8

e mol ‘price’/NA9
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Meeeee Noun to Adverb Derivation ---Prefixes--11

o a 'PEX/1
q sA 'PEX'/2
L8 nir 'PFX'/3
i prati 'PFX'/4

IlLexicon of underived nouns
LEXICON PNtoAdv1

AT MAIAL 'death'/NAdv1

B AArsa 'happiness/NAdv2
IG ghat ‘decieve'/NAdv3
edl fAapta ‘week'/NAdv4

I-----Adjective to Adjective Derivation ---Prefixes--!!

a4 sAm 'PEX'/1

fa wi 'PFX'/2

3 dur 'PFX'/3

I un '‘PFX'/4

q su 'PFEX'/5

Iy pAari 'PFX'/6
ILexicon of underived nouns

ch]f pumnA Tull'/AAL

Ry Judd®s 'pure’/AA2

T bedj 'penetratable’/AA3
Hh mukia free'/AA4
forfara Siksit ‘educated’/AA5
qui purma ‘full /AAG

I Derivation by Suffixation
IINouns for Noun to Noun Derivation

g sun 'gold'/N1

N

utg ghas '‘grass'/N2

11 Suffixes for Noun to Noun Derivation
AT -ar 'SFX'/1
E) i 'SEX'/2

I' Noun to Adjective Derivation
<an daja ‘affection'’/NA1

S lab” ‘profit/NA2
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sewa
mugal
limbu
dan
kartsa
b'ir
Iis
JAfiar
fos

FEEEERECE

'service'/NA3
'‘Mugal/NA4
'Limbu'/NA5
'donation'/NA6
‘expense’/NA7
'cliff/NA8
‘anger'/NA9
‘city'/NA10
‘conciousness’/NA11

I Suffixes for Noun to Adjective Derivation-

-ANILjA
-AkA
-ika

ERiv)

A

EEQl

AN

EIS]

g

ar -alu
AT -alo
Atal -aha
ERU -ija
ERILS

-fjar

'SFX'/1
'SFX'/2
'SFX'/3
'SFX'/4
'SFX'/5
'SFX'/6
'SEX'[7
'SFX'/8
'SFX'/9
'SFX'/10
'SFX'/11

I-----Noun to Noun/Adjective Derivation ----- I

EXLRI) dz"apa
el gulmi
TAH ilam
S gai
e nepal

‘Jhapa'/NNA1
'Gulmi'/NNA2
'Ilam'/NNA3
'village'/NNA4
'Nepal /NNA5

I-Suffixes for Noun to Noun/Adjective Derivation

Kli -li:
Qc‘*ﬁ -eli:
U -e
o -le
H

-Ir

'SFX'/1
'SFX'/2
'SFX'/3
'SFX'/4
'SFX'/5

I-----Adjective to Noun Derivation ----- I

e}

lamo

'long'/AN1
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e ts"oto 'short'/AN1
Xy -XXX "XXX'TAN2

I—Suffix for Adjective to Noun Derivation
AT -ai 'SEX'/1
AD -AkA 'SFX'/2

e Adjective/Noun to Noun Derivation ----- I

EE] garib 'noor'/ANN1

Xy -XXX "XXX'TANN2

I--Suffixes for Adjective/Noun to Noun Derivation -----
g it 'SFX'/1

sd -SSS 'SFX'/2

LI EE Verb to Noun Derivation ----- 1

1 tsun ‘elect’/VN1
=1 tsun ‘elect’/VVN2
e kit 'fix?'/VN3
fore kit 'fix?'VN4
CEQ d"rk ‘cover'/VN5
SN dzal 'burn’/VNG6
1L tsor 'steal/VN7
B fids 'laugh'/VN8
R pad” 'read'/VN9
qie t"ak 'tire'/VN10
g ts"ap 'print’/VN11
g ts"an 'choose'/VN12
= tsitsja 'shout’/VN13
ELS dz"Ar 'drop'/VN14
T d"og ‘how to feet/VN15
g rak” 'keep'/VN16
EEN dab 'press/VN17
EER bats 'survive'/VN18
K] sad ‘decay'/VN19
ﬁ'c[ rop ‘plant’/VN20
EEd ts"ek ‘block'/VN21
= tsir 'saw'/VN22
EL] bad 'grow'/VN23
| SAr 'move'/VN24
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3% ut” 'get up'/VN25
=Tl tsal 'sieve'/VN26
ELS ber ‘wrap'/VN27
m ga 'sing'/VN28
g blid ‘fight'/VN29
R dzit 'win'/VN30
P kor 'scratch'/VN31
el k'ul ‘open’/VN32

I---Suffixes for Verb to Noun Derivation-----

a3 -au 'SFX'/1
EIEC] -ab 'SFX'/2
AT -ani; 'SFX'/3
AT -ani; 'SFX'/4
E Ll -Ani: 'SEX'/5
EE) -An 'SFX'/6
g i 'SEX'/7
ar -0 'SFX'/8
aqrg -ai 'SFX'/9
AT -awaAt 'SFX'/10
ar -a 'SFX'/11
A -ot 'SEX'/12
7T -firt 'SFX'/13
EEl -Ana 'SFX'/14
AT -auni. 'SFX'/15
AT -alo 'SEX'/16
AT -ab 'SEX'/17
aq -At 'SFX'/18
a -al 'SFX'/19
E1ES -ai 'SEX'/20
£ -aro 'SFX'/21
e -Auto 'SEX'/22
A _Auti 'SFX'/23
REI -uwa 'SFX'/24
r i 'SFX'/25
Rl -ni 'SFX'/26
Bl -10 'SFX'/27
- -na 'SFX'/28
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qA=q -ANtA 'SFX'/29

3ﬁ’€f -AULL! 'SFX'/30
Tar -€so 'SFX'/31
qEq -AStA 'SFX'/32

Mo Verb to Adjective Derivation ----- I

o= mits 'squeeze'/VAL
el bul ‘forget/VA2
I pos ‘feed'/VA3
qHq glum 'roam'/VA4
T g"um 'roam'/VA5
g9 k'ap 'bear'/VAG
g pad” 'read'/VA7
g8 ts"ad 'leave'/VAS
g rop ‘plant'/VA9
RED sik 'learn’/VA10
EEa bik 'sell’/VAL1
BRI bag 'flee'/VA12
E18 ts"er 'pass stool'/VA13
ISIRI lag ‘attach'/VA14

I--Suffixes for Verb to Adjective derivation-----

ARl -alia 'SEX'/1
qES -akkad 'SFX'/2
EXll -ilo 'SEX'/3
q=r -Ante 'SFX'/4
A=l -Anta 'SFX'/5
T -alu 'SEX'/6
AT -Aija 'SFX'/7
aqr -a 'SFX'/8
AR -ar 'SFX'/9
qe -aru 'SEX'/10
a3 -au 'SEX'/11
e -Aufo 'SFX'/12
AT -Auti: 'SEX'/13
3 -u 'SFX'/14

| - Verb to Adverb Derivation ----- 1
RIES ZAr 'do'/VAdv
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I---Suffixes for Verb to Adverb Derivation----
REE -undzel 'SEX'

ERE -indzel 'SFX!

Moo Adverb to Adjective Derivation ----- I
BE] blitra 'inside’

I----Suffix for Adverb to Adjective Derivation----
LEXICON SAdvtoAd;jl

5 -ir 'SFX
Memeeeo Verb to Noun converstion ----- 1
T kel 'play’
@ kodz 'search’

Moo Verb to Noun/Adjective converstion ----- I

E3I g ‘cheat’
TR tsor ‘'steal’
I t"ap ‘add’

Mo Verb to Noun Derivation (by vowel insertion) ----- I

IFh tsamka 'shine’
EeE==t samdz"a 'remember’
o talka 'shine’
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