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ABSTRACT 
 In this paper, we present an autonomous semantic parser for analyzing Bangla Language semantics applying 
Bangla WordNet. A rule based semantic parser engrosses in mapping of Natural Language (NL) Sentence into a complete 
formal meaning representation language. Semantic parsing augments the stratum of comprehension of natural language 
processing than the syntactic parsing, which is primarily indulges in untangling the syntactic ambiguities of the words. The 
rule based approach is used here to develop semantic parser rule as the approach uses the rules and a lexicon for ambiguity 
resolution of the words. The proposed parser distinguishes grammatical meaning of the words. Tests are carried out in a 
prearranged schedule on more than 2000 Sentences and Accuracy at different levels is measured. 
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INTRODUCTION 
 According Semantic Parser is a textual analyzer 
which is constructed by a sequence of tokens to determine 
its grammatical structure as defined by a given formal 
grammar. Semantic parsing is the methodology to map a 
natural language input into a proper meaning rendition. 
Immerse semantic analysis provides the Sentence 
rendition in predicate logic or other formal languages 
which encloses supports for automated reasoning. 
Conventionally, semantic parsers were constructed 
manually but this is both fiscally debilitating and laggard 
in time. Semantic parser analyses the Sentence in terms of 
its meaning. This task requires access to representations 
that bond the linguistic elements riveted in the input to the 
non-linguistic knowledge of the world. Sentence meaning 
is compiled of entities and interactions between the 
entities. The fundamental steps for any natural language 
understanding application is the syntactic analysis. The 
semantic parser attempts to solve this problem and 
generates a syntax sovereign representation of Sentence 
meaning and releasing it from the stiff interpretations 
constructed by a syntactic analyzer. 
 Every lexicon uses some language of lexical 
descriptors to denote lexical information about each word 
or word sense. Although a language processing system’s 
knowledge about a particular word may be quite far-
reaching, often the bulkiness of the knowledge is about the 
meaning rather than the lexical constraints on the word. 
Therefore, lexical descriptions tend to be relatively small, 
and many words, though they may differ significantly in 
meaning, will have the similar lexical description. Parsing 
is the de-linearization of linguistic input. That is the use of 
grammatical rules and other knowledge sources to 
determine the functions of the words in the Sentence. The 
need for unambiguous representation has lead to a great 
endeavor in stochastic parsing. Bangla has a rich system of 
inflectional ending. The proposed methodology uses a rule 
based parser. It consists of analyzing process for language 
Sentence input both syntactically and semantically. 
Semantic parser rules will be devised with the help of rule 

based approach as the approach uses the rules and Bangla 
WordNet to untangle the words’ ambiguity. 
 The organization of this paper is as follows: In 
Section 2, we describe the Literature Review, Section 3 
has the short description about Semantic Parser, Section 4 
depicts the design of Semantic Parser, where we discuss 
about the different approaches, for instance Rule-based, 
Parts of Speech (POS) Tagging, Predictive, XML and also 
techniques, such as Tokenizing, Ambiguity Resolution, 
Syntactic and Semantic Analysis; Section 5 demonstrates 
our Results. Finally, Section 6 draws the curtains by 
concluding amid some heeds towards our future work. 
 
LITERATURE REVIEW 
 For Developing a Semantic parser for Bangla 
Language, first of all, a comprehensive review has been 
carried out on the theory of parsing [1,2,3] where 
Semantic parsing, Syntactic parsing, WordNet, Bangla 
WordNet, Lexicon, Ontology, Semantic Analysis and 
Syntactic Analysis were studied as these are the key 
factors for preparing Bangla Language Parser. Secondly, 
meticulous overview has been performed on the Bangla 
Grammar [4,5,6], Morphological Analysis [7,8,9], 
construction of Bangla Sentence [10] based on semantic 
structure. Last of all, a throughout inspection was 
accomplished over the Hybrid Mechanism of merging 
Rule-based and Statistical Technique into Hybrid 
Machine Translation (HMT) approach [11] which is 
suitable for automatically translating morphologically rich 
and syntactically different languages that abide the 
Subject Object Verb (SOV) order. Context Free Grammar 
(CFG) generates language structures and the errors 
occurred during translation is corrected by applying 
statistical methodology. Parts Of Speech (POS) tagger 
was used in that approach to comprehend each word’s 
morphological attachment. Additionally, Predictive Parser 
and construction of the parse table [12] to recognize 
Bangla Grammar were summed up. Top down parsing 
method was understood and avoidance of CFG’s left 
recursion by left factoring was reasoned. Idioms, Phrases 
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and mixed Sentences were left out but increase and 
supplementary amendment of the production rule would 
diminish the constraints. Using these references, ideas 
about Bangla Grammar for morphological and semantic 
analysis were extracted in order to prepare Bangla 
WordNet and morphological rules. 
 
Semantic Parser 
 Parsing is a process by which an input string is 
analyzed and assigned a suitable structure. The 
computation of the syntactic structure of a Sentence 
involves the grammar and the parsing technique. The 
grammar is a formal specification of the structures 
allowable in the language and the parsing technique is the 
method of analyzing an input Sentence to determine its 
structure as defined by the grammar. The parser takes input 
as a Bangla Sentence and using both the rule base and the 
lexical analyzer, analyses each word of the Sentence and 
returns the base form of each word along with their 
attributes. The information is analysed to get relations 
among the words in the Sentences using if then rules. 
 
Design of Bangla Semantic Parser 
 Bangla Sentence is the input of our Semantic 
parser which generates a parse tree by using semantic 
relationship. A parser breaks data into smaller elements, 
according to a set of rules that describe its structure 
sequence of tokens to determine its grammatical structure 
as defined by a native formal grammar. The semantic 
representation provides a simple description of the 
grammatical relationships in a Sentence, which can easily 
be understood and effectively used by people without that 
specific language proficiency, who want to extract textual 
relations. The Sentence relationships are represented 
uniformly as semantic relations between pairs of words 
[13, 14, 15]. We have design our own lexical parser for 
getting the tag information and context-free structure 
grammar representation of source structure. The nouns, 
pronouns, verb, adverbs, adjectives, singular, plural, 
persons, tenses etc are stored in a Database. 
 
Rule-based approach 
 In the rule-based approach, two components can 
usually be distinguished in an analyzer [10, 16]: a 
declarative component corresponding to linguistic 
knowledge and a procedural component which represent 
the analysis strategy. Linguistic knowledge includes the 
grammar and the lexicon of the language while analysis 
strategy is an algorithm which specifies in detail each of 
the operations involved in the process of analysis. 
The rule based semantic parser is implemented in two 
steps:  
1. Undergo syntactic parsing to transform into tokens. 
2. The semantic rules assignment and application. 

Rule based parsing proceeds by searching 
through the set of rules in a lexicon to determine which 
rules may jointly be applied to produce a well formed 
syntactic structure for a Sentence of the language 
described in the grammar. If no analysis for a Sentence 

can be found using the rules in the grammar, then the 
Sentence is ungrammatical. If more than one analysis is 
found, then the Sentence is syntactically ambiguous.  
   

 
 

Figure-1. System architecture of Semantic parser. 
 
POS Tagging Approach 
 POS tagger can be used to tag the input Sentences 
to supply particulars about the word’s pronunciation and 
its morphological attachment. As the tag sets are usually 
language autonomous, an entire tag set of having 20-30 
tags or more could be prepared for all languages. A 
paradigm [11] of POS tag set is illustrated in Table-1. 
 

Table-1. POS Tag Set. 
 

 
Predictive Approach 
 In this phase, Predictive approach is a novel way 
of executing recursive decent parsing with the help of 
managing the stack of activation record. Predictive parser 
initially has an input, then a stack, after that a parse table 
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and finally receives the output. Tag set description for 
Bangla Grammar is demonstrated in Table-2.  
 

Table 2. Tag Set Description for Bangla Grammar. 
 
Tag Name (Symbol) Example 
Noun (NN) বi, কলম 

Pronoun (PN) েস, তুিম, আিম 

Adjective (AD) al, েবিশ, ভােলা, মn 

Verb (VB) পড়া, হাঁটা 
Conjunction (CN) eবং, েথেক 

Negative Description (ND) নয়, িন, না 
Modifier (MR) eকিদন, e, eকিট 

 
XML Storage for Words 
 In this phase, currently, the eXtensible Markup 
Language (XML) is used ubiquitously for its minimalism. 
Any kind of data can be stored in this sophisticated format. 
If Bangla word is the tag_name and its corresponding POS 
is the value, then general format of XML tag having 
<tag_name>value</tag_name> would look like the 
following: 
 
<?xml version=“1.0” encoding=“ISO-8859-1”?> 
<WORD> 
 <আিম>PN</আিম> 

 <eকিট>MR</eকিট> 

 < িট>NN</ িট> 

 <খাi>VB</খাi> 

 <িন>ND</িন>  
 

Figure-2. XML File’s Data Format. 
 

Tokenizing Algorithm for Bangla Sentence 
 
1. Take input Sentence 
2. Tokenize input Sentence. 
3. Store all words into a Database. 
4. Select each word singly from the Database. 
5. Search in and compare selected word with Bangla 
WordNet. 
6. If word is found one or more times, then store 
associated tag(s) of  
   word into Database. 
7. If one tag is stored in Database, then go to 9. 
8. Select one or more linguistic rules and search most 
appropriate tag  
   for a word by applying rules. 
9. Display the word with associated tag as an output. 
 
Ambiguity Resolution 
 If an unknown the rules considering the tags for 
surrounding words are used for resolving ambiguities at 
different levels. Before the step of ambiguity resolution, 
each word is attached with number of tags. Since a 
particular word may have number of tags, there is need to 

check which tag is applicable to a particular word in a 
Sentence, for example a word present in a noun list in 
Bangla WordNet, can be tagged with a noun as well as an 
adjective tag. For this purpose, there is need to apply 
certain rules depending upon the grammatical category of 
preceding or succeeding words. These rules are prioritized 
[17, 18]. First level of ambiguity exists when a particular 
word can have number of tags of different grammatical 
category. The rules should check the grammatical category 
for the surrounding words so that it can conclude the tag of 
that particular word, e.g. considering the two Sentences 

“েস বi পেড়।” means “He reads a book.” and “েস হাঁটেত 

িগেয় পেড় েগল।” means “He went for a walk and fell.” 

Here, the same word “পেড়” has two different meanings. 
 
Syntactic and Semantic Analysis 
 Semantic parser works on the dependencies 
between the words identified after syntactic analyzer. The 
token is generated where target words and syntactic 
arguments are identified and which are then matched 
against the rules. The token 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. “আিম 

কলম খাi।” in English is “I eat pen.”, which is 
semantically wrong but syntactically correct.  
Semantic Parsing Algorithm: 
1. The output from Tokenizing Algorithm acts as input to 
the  
   Semantic/Syntactic Analyzer. 
2. The tokens generated from the Tokenizing Algorithm are 
stored in  
   Database. These tokens have grammatical relations. 
3. Look up in Rule base we are mapping the tokens with 
Rules in the  
   Rule base. This matching is semantic (meaningful) and 
check the  
   structure of the Sentence should be correct. 
4. After matching the selected Sentence kept as another 
database. 
5. Identify which rule can satisfy the condition. 
6. If condition is satisfied then display the message “The 
Sentence            
   is    matched with defined rule”. 
 
RESULT ANALYSIS 
 In this paper, in this research work, we measure 
the efficiency of our Semantic parser system for Bangla 
Sentences. In this regard, Bangla Sentences are used for 
testing. The training corpus is gathered from Bangla 
WordNet. 
 The corpora were manually tagged with our own 
tagset. More than 2000 simple Sentences were selected for 
testing which contains approximate 9250 tagged words, 
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among them the frequency of noun is 4250, pronoun is 
720, verb is 2350, adjective is 1630 and adverb is 300. 
During training and testing data, we have classified the 
words according to the part of speech and calculated the 
accuracy of each type of Sentences. The evaluated results 
are shown in Table-3. 
 

Table-3. Numbers of categorized words. 
 

Part of  Speech Total Words 
Noun 4250 
Pronoun 720 
Verb 2350 
Adverb 300 
Adjective 1630 

 
When more Sentences are tested and rules will be 

added, then accuracy will be increased. The GUI of 
Semantic is classified into three windows: 
Submit Textbox 
Clear 
Intermediate output. 
 
The outputs of tested Sentences are given below:  
 

 

Figure-3. Parser Output (1). 

 
 

Figure-4. Parser Output (2). 
 

The system read Bangla text; when terminator 
symbol is found then system compare each word of 
Sentence with lexicon entries. If Sentence is matched with 
the defined rule then information will display parsing 
output of the given Sentence. If the word found having 
multiple tags then the system search most appropriate rule 
for the word. By applying rule, system selects most 
appropriate tagged word according to the context of 
Sentence. If word is not found in the lexicon, then system 
will not display the information.    
 

 
 

Figure-5. Intermediate Parser Output (1). 
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Figure-6. Intermediate Parser Output (2). 
 

Table-4. Calculated Accuracy of Sentences. 
 

Tested 
Sentences 

Correct matched 
Sentences 

Accuracy (%) 

2000 1725 86.25%
 

Testing is performed with 2000 Sentences and 
accuracy at different levels is calculated. The first phase 
which resolves the ambiguity for different grammatical 
category and assigns tag to each word in a Sentence was 
found to have approximately 86.25% accuracy. 
 
CONCLUSIONS 
 We have portrayed a rule based approach of 
semantic parsing for Bangla language. This approach is 
closer to the ways human surmise 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 salvaged from the Bangla WordNet. In this paper our 
developed Bangla semantic Parser shows how a Bangla 
Sentence is parsed into tokens and then the relationship 
between tokens is unearthed by using grammar and 
semantic representation, generating a parse tree. Rule-
based approach is used to resolve the ambiguity of words. 
Tagging and tokenization algorithms were developed and 
implemented for Bangla Sentences. The accuracy of 
86.25% was achieved from the Semantic Parser. During 
the experiment, it has been scrutinized that the accuracy 
was getting diminutive when we tested ambiguous words 
and Sentences furthermore. 
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