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Abstract-This paper describes a rule based semantic parsing approach for Kashmiri language(multilingual language) .A
rule based semantic parser relies on the WORDNET and FRAMENET available for the language. Semantic parsing
involves mapping of natural language (NL) sentence into a complete formal meaning representation (MR) in a meaning
representation language. Semantic parsing increases the level of understanding of natural language processing than the
syntactic parsing which is primarily involved in solving syntactic ambiguities by recursively applying sequences of context
free rewriting rules.
Index terms- FrameNet, Semantic role assignment, Word Net, Lexicon, ontology, Syntactic.
I.
Introduction
Semantic parsing is the process of mapping a natural language sentence into a formal representation of its meaning. A
shallow form of Semantic representation is a case-role analysis (semantic role labeling).A deeper semantic analysis provides
a representation of the sentence in predicate logic or other formal language which supports automated reasoning.
Traditionally semantic parsers were constructed manually but this is too costly and brittle. Now a day’s a number of machine
learning approaches have been proposed [10].
The semantic parsers work in the same spirit as syntactic parsers which parse a natural language input into a parse tree and
decompose a sentence syntactically. While as a semantic parser analysis the sentence in terms of its meaning. This task
requires access to representations that link the linguistic elements involved in the input to the non-linguistic knowledge of the
world. Sentence meaning is composed of entities and interactions between the entities. Roles are associated with semantic
entities which can be modified by modifiers. The basic steps for any natural language understanding application is the
syntactic analysis. There are some of the complications that inevitably arise in the process of designing meaning
representations like verifiability, unambiguous representations, canonical forms etc. The semantic parser attempts to solve
this problem and produces a syntax independent representation of sentence meaning and freeing it from the rigid
interpretations produced by a syntactic analyzer. In this paper we make use of WordNet and FrameNet available as a starting
point for rule based semantic parser.
II.
Semantic Structure
The general principle of the compositionality of semantics is that the meaning of the whole is the function of the meaning of
the parts. Meaningful components correspond to syntactic constituents.
Syntactic rule: S -> C1,C2; …,Cn ,S and Ci are syntactic constituents
Semantic rule: S0 ! F(C'1,C'2….,C'n) ,S' and C'I are corresponding semantics.
Compositionality is a very important principle in analyzing semantics of a sentence. The process of identification of nonrecursive cores of various types of phrases in natural language text is an intermediate step providing input to further full
parsing stages. A number of methods for chunking have been explored for English & other European languages since [3]
introduced a context free grammar based approach for chunking of English sentences.
However, for the languages like Kashmiri it is quite challenging like in most free world languages. The internal structure
of Kashmiri is often in an unrestricted order as is often the case with verb chunks. Here chunk identification becomes quite
difficult. Kashmir language has lack of annotated corpora of language text. To overcome this we need rules followed by
manual validation.
III.
Resources Needed For Semantic Parsing
To parse any language the basic knowledge needed is about words and the relationship between the words. For English
language we have resources like WORDNET-a large lexical database containing rich information about words and concepts.
This level of knowledge is known as word level knowledge .Next higher level is FRAMENET-a resource of information
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about different situations. This is also known as Sentence level knowledge. In addition to these we also need manually
defined rules which have mapping from syntactic structures to semantic relations.
In order to classify a language with a significant performance a large annotated corpora is required. But such corpora is
unavailable in Kashmiri language so we need to manually atomize the annotation by writing some generalized rules.
A. Frame net And Word net
Frame Net specifies a great deal of structural information both within and among frames. FrameNet data is meant to be
lexicographically relevant, not statistically representative, as in [6] and it can be used as a starting point for parsing. To build
Rules we have to extract syntactic features from the frame net and some features can be extracted from sentence context.
Kashmiri is a V2(verb second ) language like German, the tensed clauses are subject to verb second constraint; the finite
verbal element in these clauses always occurs in the second position i.e., the position immediately following the first phrasal
constituent, as in[4]. We need to identify head words (content words) and non-head words (function words)
After all the syntactic features have been extracted and identified we need to apply semantic roles to create a mapping from
syntactic features to semantic roles.
Aslam chu kita: b para: n
Aslam is book read –p
Aslam is reading a book
s>cha asa: n a: sa: n
She is laugh-imp be –i
She laughs frequently
Rahim d’ut nasi:mas kalam
Rahim -erg gave nasim -dat pen
Rahim gave a pen to nasim
Feature sets are arranged in a list the order of which is identical to that in the sentence. There can be multiple annotations for
each frame to demonstrate different syntactic realizations. All these are collected and stored in the list for that frame which
should also contain target word ,its syntactic category and name of the frame. All the frames in the frameset have to be
arranged in this form to be used by semantic parser.
The WordNet is used to identify semantic features that can be attached to lexical units like attribute relation, adjective/adverb
classifications and then they are attached together with words so that they can be used for parsing.
B. Determining Semantic Relations
1) Syntax: The syntax provides us with most of the clues about the semantic structure of a sentence. According to the
principle of semantic compositionality, a syntactic constituent carries a relatively complete and independent unit of
semantics, so the syntactic parsing into smaller syntactic constituents is necessary. In the other hand the syntactic relation
can imply, and in many cases directly identify, semantic relations. Although for efficiency consideration, the number of
syntactic rules has to be small in order to make the language easy to use, it is still the major tools for human to figure out
or establish semantics structures.
2) Lexicon: The lexicon is divided into content words and function words based on their syntactic functions. Content words
carry semantics representing facts, concepts and events. Content words include nouns, verbs, adjectives and adverbs.
Content words are open, and new words are being created constantly. The semantics of individual content words will not
be handled by the semantic parser, because the parser is used to analyze the structure of the semantics, but not the
semantics itself. It should be noticed that morphological change of a content word may constitute additional semantics
and the relation between its original semantics and the additional semantics should be studied. For example “bird" is the
plural form of the word “birds”. The morphological change from \bird" to \birds" provides the quantity. This additional
semantics and the original semantics of \bird" form an attribute modification relation. All words other than content words
belong to function words, such as preposition, determiners, auxiliary verbs and etc. Their major function is to help
identify syntactic and semantic relations. Some of them carry semantics while some of them don’t. Function words play
important roles in composing semantics in content words and they should be paid close attention. The lexicon is
classified into several categories based on words syntactic features. But the number of categories is relatively small due
to the simplicity of syntax that they do not reveal much semantic information.
3) Ontology: The syntactic relations and semantic relations do not have a one-to-one mapping, and there are usually a
smaller number of syntactic relations, the same syntactic relation may represent different semantic relations in different
situations. So the situation needs to be considered in order to figure out the semantic realization of the syntactic relations.
“Situation" is an ontology level concept and we need a shallow level ontology database that can be used to identify,
distinguish situations and define how semantic relations are realized by syntactic relations in these situations. The
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solution to this used in the semantic parser is FrameNet. The frame semantics thinks that a sentence tells a situation,
denoted as “frame", and various syntactic constituents in the sentence play semantic roles in the situation, denoted as
“frame elements". These roles indicate the semantic relations in these syntactic constituents in the sentence. For example
“I paid you 30 rupees for the book" tells a commercial transaction situation (frame) according to the FrameNet. The
semantic role “Agent" is assigned to “I", the subject of the sentence, indicating who initiates the transaction. “Paid" is the
action verb that triggers the situation (frame). The role “Money" is assigned to “30 rupees", object of the verb “paid", as
the expense for the “Agent" in the transaction. The “BOOK" is the “goods" role in this situation (frame). FrameNet has
defined most frequently used frames to represent various situations and most importantly it defines in each frame, how
frame elements are syntactically realized. This explains why the syntactic relation can represent different semantic
relation and gives us a way to find it out. But it should be noticed that FrameNet is a shallow level ontology. It does not
contain such high level knowledge that a ball is round or the sun rises in the morning. It is very useful for us to analyze
the semantic structure of a sentence, but it is very linguistics oriented and its ontology should normally be applied in one
sentence and hence it cannot be used to analyze contextual meaning which need very high level ontology and common
sense. In addition to knowledge about situations and what semantic relations the syntactic relations play in these
situations, knowledge about word relations is also necessary. According to the principle of compositionality, the
semantics of the whole sentence can be decomposed to the smallest semantic units. To figure out how word semantics
can be composed into bigger semantic constituents, we need knowledge about their semantic relations. The semantic
relations among words can be within the same category or across categories. The WordNet indexes content words based
on their senses rather than in an alphabetical order. According to the word sense, the WordNet connect semantically
related words through links indicating some semantic relation. The link can be within the same category or across
categories and it represent various semantic relations such as “synonym",”antonym",”part-whole" relation, “Isa" relation
and etc. Such information about semantic relations between words enable us to find out how word semantics can forms
bigger semantic constituents. We can say FrameNet provides sentence level ontology, and then WordNet provides
lexical level ontology.
IV.
Semantic Parsing
The rule based semantic parser implements 3 steps:
1. Undergo syntactic parsing to transform into intermediate format.
2. The semantic role assignment.
3. Application of default rules.
A. Syntactic/Semantic Analyzer
Semantic parser works on the dependencies between the words identified after syntactic analyzer. The intermediate format is
generated where target words and syntactic arguments are identified and which are then matched against the rules The
intermediate format also identifies the word level semantics and relations that have direct syntactic correspondence. It also
identifies sentence types like assertion, query, and command.
Another important feature of analyzer is that it is based on feature of augmented grammar ,that has the ability of detecting
the grammatically incorrect sentences and subsequently grammatically incorrect sentences will be rejected.
Kita:b khay:em
I ate the book
This sentence is semantically wrong but syntactically correct.
B. Semantic Role Assignment
Semantic role assignment starts with the identification of frames associated with the target word. Then the most appropriate
match among all rules is selected and correct frames are identified and semantic roles are assigned. Here we can employ a
scoring function to evaluate similarities between syntactic features. The matching starts form right to left and when any
match is found score is increased by 1. The searching is unidirectional and we cannot go back once a match has been found
,this ensures that syntactic order has been maintained. however we can move forward to left but we can’t go back to right. we
can also have manual selection for multiple possible syntactic realizations. We match the intermediate form with all the rules
available for the word and compare the scores and the rule with the highest score is selected. This is done recursively till all
the roles are assigned to all the target words.
C. Applying Default Rules
Since Fragment does not define roles for all the elements and meaning of some of the constituents cannot be defined , so to
handle such constituents and for complete semantic interpretation we have to define certain set of rules that can be
generalized and applied at the end of semantic parsing.
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Figure 1: Generalized Flow Chart for Parsing

V.
Related Work
Similar approach has been successfully applied for English language. All previous work in semantic parsing has exclusively
focused on labeling semantic roles, rather than analyzing the full structure of sentence semantics, and is usually based on
Statistical models -e.g. as in [2] and [8].
VI.
Conclusion
We have described a rule based approach of semantic parsing for kashmiri language .This approach is closer to the ways
human interpret the language .This approach analyses the constituent of a sentence and analyze the meaning of entire
sentence on the basis of smaller semantic units. This semantic parser relies on the rules retrieved from the frameset and
WordNet and since Kashmiri language lacks a complete lexical database, so we need to manually add rules to it.
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