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Abstract: -This paper presents an approach to identify Assamese question sentence from an corpus. It is an important step towards
question sentence detection from a document. In this paper, the question structure of different question type in Assamese language is
analyzed. We deliberated the lexical feature, syntactic feature and semantic features of question. Syntactic and lexical feature is used to
identify Assamese question. We have used SVM, Naive Bayes for categorization Assamese sentence using syntactic and lexical pattern.
We have created our own dataset for training and testing and get maximum of 92% accuracy.
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I. INTRODUCTION

In online communication, the internet user talks about what they think and feel about the thing in everyday life.
This data is not structured. Sentence similarity can be used in text mining as a criterion to find hidden
knowledge from textual collections. A question answering system can be more automated using automatic
question identification which can examine the interaction between clients and human support staff over a chat
channel. The question analysis and categorization are the first steps in the question answering system that
enhance the standard of answer. Different syntactic, semantic and lexical rules are used to identify the question
phrases effectively and answer quickly.

The structure of question is very important for question answering system to handle the different types of
question. The information retrieved from question is required to generate answer. In search engine, results are
often far from adequate due to a complex query. Formulation, categorization and entity extraction are the main
parts of query evaluation. The question classifier utilizes machine learning with labeled question to identify text
chunks by per-established classification. It uses various features like syntax, semantics and morphology [1].
There are some simple approach like pattern matching of each question type for categorization question,
deploying the question word position and the different question word. Deep learning approach gives very good
accuracy for categorization. The limitation of the resource of language arises problem in deep learning. The
accuracy and speed can be increased using neural network as compared to traditional approach.

Past researches on question answering are designed for constrained area and the system performs very limited
functionality. But the recent question answering system concentrate clearly on the types of queries submitted by
users, the dataset used and the format of the proper replies generated [2]. In recent research, the author uses
word embedding to encode text with CNN for text classification.

Question identification is a system of identifying question sentence from a collection of text. It is an influential
part for analyzing question sentence structure. The pattern of question in a language is very important for
automatic question generation. Question sentence identification is a problem in NLP to extract pattern of
question and put forward to mitigate automatic question generation system. Formal text is used to train
traditional natural language processing tool lead to difficulty for inspecting question that is searched. The
shortage of uniformity in question patterns arises problem to train the model that can analyze question to bring
out information. Recognizing well-proportioned natural language question can expedite a rustic interconnection
between a user and a machine in chatbots.

In this paper, we have studied the different types of question present in Assamese language and their pattern.
We study the lexical and syntactical feature of Assamese sentence. We use two machine learning approaches
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SVM and NB and train the model using lexical and syntactic feature extracted from Assamese sentence. Finally,
we design a model to predict a sentence from text into a question and non-question in Assamese language.

Il. RELATED WORK

A significant number of researches are done for natural language query in many languages. The research are
characterized by question classification, automatic question generation, question taxonomies, question feature,
duplicate question detection, well-formed natural language question identification, question-pattern revising in
question answering system.

The author in research work [3] classifies the query in two phases using SVM, single valued decomposition
(SVD) and Latent semantic index. A dataset of size 10000 with 10 classes and a set of queries in different fields
have been tested. The method acquired 98% classification accuracy. An efficient question pattern revising
method was introduced in [4]. The system extracts some question pattern and then tries to revise this pattern to
reduce the error propagation problem. The procedure of the system is strengthened by using Multi-level
encoding and multi-dimensional information. A categorization approach on OE pipeline uses pattern learning
approach to learn the pattern of query from question templates and expound the question to convert them into
queries [5]. An n-gram model has developed for Bangla sentence structure verification. The structure validity of
test sentence are recognized at a rate of 93% [6]. The author identifies the natural language question which is
structurally sound and constructs a question dataset of 25,100 which is publicly accessible. The system classify
question into two category one is well-formed and other is non-well formed category and gives 70.7%accuracy
on test set [7]. A feed-forward neural network with 2-hidden layers with Relu activation on each layer is used.
Character-3, 4-grams and word-1, 2-grams, syntactic feature are extracted. A research work on question
paraphrase identification was presented using character n-gram embedding [8]. The system uses Quora Corpus
and neural architecture with pretrained word embedding. An automatic query reformulation system using
reinforcement learning framework was designed to maximize the number of relevant documents [9]. The author
used RNN on candidate terms to select one term at a time until the system founds special candidate. A system to
detect duplicate question is designed for measuring whether a specified set of question has similar meaning or
not [10]. Word embedding, semantic similarities, Siamese Neural Networks are used and get good result in
identifying duplicate question.

From our literature survey, we know that accurate search needs a major challenge in trading with vast
information. Question answering offers a solution categorizing queries in natural language for efficient
responses. The quality and successfulness of question answering increases with efficient research in question
classification. There are lots of works in question classification, preprocessing noise but little work on question
detection from text or review. So, we take initial steps to classify sentences of Assamese language into question
and non-question. Our key attention is to categorize sentence from a dataset to two classes that is question class
or non question class.

I11. TYPE OF ASSAMESE QUESTION

In Assamese language, question word can be present in different position of question sentence. Most question
answering system focus on factoid question. Factoid question are factual in nature and they give single answer.
In English, generally factoid question start with Wh-word. But in Assamese language, question word is not
always in first position.

In Assamese language, a simple sentence may be of five different kinds. Question can be posed on each
Assamese sentence type. From the different types of Assamese sentences, seven types of Assamese question can
be formed.

A One word question sentence

This type of sentence contains only a verb or the complete sentence can be entirely represented by the verb. For
eg-

ATACN?
NeACN?

The common form of a single word question is
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Main verb + Question word

B. Equational sentence type question

In this type, question can be formed from equational sentence. Different form of question sentence can be
referred based on this type of question. For eg:

S (T
©I2 (FA?
(P ©EA?
SN

From the first two questions, a common form can be generated for question as
Noun or pronoun + Question word
The general structure of the question for the last three questions is

Question word+ Noun or Adjective

C. SV or SOV sentence type question

Question can be posed for SV or SOV type of sentence individually to search distinct information. We take
some examples of following questions

(I LICE?
3 *A1tet?

(PN WI{TE?
PRI T FA &2

The general form of the above question is
Question word+ Noun + verb
For the another set of questions

Nrerz fF =Nt
51 F1s Wiferg?
CERISRIERIGE

The general structure of above question is Noun+ Question word+Noun+verb

Again for this type of question like T FTEAGA {F R 17e1?

one more format can be derived as
Noun+Question word+verb

D. SOV or OV sentence type question

In SOV or QV type of sentence, there may be two occurrences of verbs. The first verb is the non-finite verb and
the other is the finite verb. The question of this type of sentence is like

(PICN AHITT 512
(N PG 2
(I WG 4 IGIITA a2

The general form of this type of question is
Question word+ Noun+Auxiliary verb +Noun+Verb
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E. SVV (non finite) OV (finite) type question
In this type, the question can be asked in distinct ways and separately as

P O] A1f5¥el?
ATFYN WCEATE STArT AT A TR (@O AfR?
(I AOCA?

The general pattern are derived for this type of question are

1. Quantifier + Noun+ Manner+ Auxiliary verb+ Question word+ Quantifier +Noun + Manner
+Auxiliary verb+Adverb+ Main verb

2. Question word+ Main verb

F. Complex sentence type question

Complex sentence are formed by combining the main clause and the subordinate clause. A set of complex
sentence Questions are

N R B 7 FETGR AT =RI?
(BTN AT 51 42 OIS A2
(FNHA IV Y *F© TT?

The general pattern for this type of question are

1. Noun+Auxiliary Verb + Question word+ Adverb+Auxiliary verb +Noun+Adverb + Main verb
2. Noun+Auxiliary verb +Question word+Noun+Auxiliary verb +Noun + Main verb

3. Question word + Noun + Adverb +Auxiliary verb +Adverb +Main verb

G. Compound sentence type question

In Compound sentence, more than one clause are combined. A set of Compound sentence type question are

(F IGH ©F WF ORI IS NRe?
(P (BIHT Qg WIRet?

P MR NI PN NN IReA?

I IG (PN 71 AR

The general structure of this type of question are
1. Noun+ Question word +particle+Noun +Modifier+Noun + Main verb
2. Noun+ Modifier+ Question word +Noun + Main verb

IV. FEATURES OF ASSAMESE SENTENCES

For Assamese sentence, the selection of best set of feature is difficult for machine learning based approach. In a
research work [11], the author studied feature extraction from text for classification. A sentence Q with m word
can be taken as

Here Wy is a word in a sentence where 1<=k<=m. From the word of sentences we can choose various type of
feature for categorization purpose. These features can be grouped into three categories [12]. The three different
types of features are lexical feature, syntactic features and semantic features.

A. Lexical features

The context word present in a question is lexical feature of the question. In the research work [13], the author
discuss about the five features. The author used Wh-word, Wh- word position, Wh-type , question length and
End marker as a lexical feature.
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Our dataset contain the different Wh-Word of Assamese question. The table lists the Wh_word of Assamese
language.

Tablel. Assamese Wh_word

52 5 IEAES
san [ERUE (I (P
E2ic] & IR
(fox (e 7

In paper [4], it is specified that a question can be presented as the same as document presentation using vector
space model.

q=(dx, 2. ---qn)

Here q; is the frequency of it" term in question g and n is the total number of terms.

A question can be regarded as q={(t1, f1), (t2,f2),......(tp,f5)} where f; determines the frequency of i" term of a
question. In our system, we use Unigram as a lexical feature for identifying question sentence.

Lexical feature of Assamese question « &' 6T (FGIFEI  =fenet RUSIR SRV {3 can be listed as

Table2. Lexical feature example of Assamese Question

Feature Space Feature extracted

Unigram | {(R'ToT=41,1)((FBARFET, 1) (<S>, 1)
(TTTYR 1) (F,1)}
Bigram | {(@fOTTF-(NOI(F SR, 1)((NGIF® NSt 1)=&t
TLTNTYR, 1) (NETTYR- fF,1)}
Trigram | {(@ fOTTA-(NGIFEI- G, 1)((NGIF EI-*IS*Al-
NTNSTYR, 1) (S Tel- NNz, 1)}
Wh-Word [ {(35,1)}

B. Syntactic features

The syntactical structure of a question determines the syntactic feature. A number of syntactical features are
derived in different research work and used with different approaches. The two most common kinds of syntactic
feature used in the different research work in [13][14][15] for sentence classification are part of speech (PoS)
tags or tagged Unigram and head words. PoS determines the part of speech tags of eachword in a sentence like
N_NN( Common noun), N_NNP(proper noun), P_PRP(Personal pronoun), P_PRQ(Wh-word), V_VM(Main
verb),V_VAUX(Auxiliary verb) etc.

The main word in a question sentence is considered as a head word. It is the word for which question seeks. For
determining main word of a sentence, we need a syntactic parser. But there is no efficient syntactic parser for
Assamese language. In our work, we identify question sentence from a corpus of Assamese assertive and
question sentence. Since we consider assertive sentence, PoS tag is used as syntactic feature.

C. Semantic features

The relationship between different words can be determined by semantic feature. The semantic meaning of a
word in a query can derive the semantic feature. Wordnet is a lexical database which can provide higher level of
semantic [16]. Wordnet is used to find out feature. In our system, semantic feature is not used as we do not have
any efficient resource for determining this feature.
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V. MACHINE LEARNING APPROACHES FOR QUESTION IDENTIFICATION MODULE

Different machine learning approaches have been used for different classification problem. We use machine
learning classifier in our system for Assamese question sentence identification. We work with two classes for
Assamese sentence. One class is assigned for Assamese question sentence and another class for Assamese
assertive sentence. The aim of our question identification module is to set class label to a Assamese sentence.
We need a feature matrix and a fit algorithm to design machine learning based system. The problem, data size
and feature set determine the fulfillment of an algorithm. To do this, we have applied SVM, Naive Bayes
approaches for identification of Assamese question from a corpus.

A SVM

SVM is a classifier that separates instances with a hyper line. It makes an optimal straight line which generates
categories. It can operate in fairly large volume of feature set. Classified documents are used for training SVM
model [17].The SVM algorithm perceives a line with largest margins between categories as the ideal separating
hyperplane maximizes the margin of the training data.

sSupport
vector

Fig. 1. Example of SVM hyperplane pattern

SVM is a powerful statistical learning technique to solve different kinds of problems [18]. It is suitable to
manage complex data like text and image with high dimensions [19]. The SVM algorithm gives efficient result
in pattern recognition domain [20].

we employ SVM in our paper as this algorithm set up hyper plane to classify the training data with high speed
and more accuracy compared to other traditional method

B. Naive Bayes

Naive Bayes classifier is a straightforward probabilistic classifier placed on applying Bayes’ theorem with
spowerful independence premise. The Naive Bayes Algorithm is known for its simpleness and efficiency. Using
this approach, model building and prediction are completed more quickly. When previous knowledge is
available, the Bayes theorem is used to calculate the probability of a hypothesis. Conditional probabilities are
the basis for it.

The formula for conditional probabilities is

P(B|A)P(A)
P(B)

P(A|B)=
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P(A|B) is the probability of a hypothesis A, given that event B occurs. P(B|A) is the probability of the evidence
given that hypothesis A is true. P(A) is the probability of the hypothesis before observing the evidence, and P(B)
is the probability of the evidence.

Naive Bayes is used to solve different problem in NLP research. To classify quiz question, this algorithm was
used and achieved 91% accuracy [21]. In Research work [22], numeric and location type question are classified
using this algorithm. This algorithm is used in different research work for sentence categorization and get very
good result [23][24][25][26].

VI. Implementation and result

A. Corpus preparation

Assamese is a low resource language. There is no standard question data available till date. This limitation of
the resource in Assamese creates problem in deep analysis for question sentence. To solve this problem, we
have created a question dataset for experiment. We have collected some document from different domain. A
total of 2000 question are prepared and annotated with PoS tag. In our previous work, we have found 517
unique PoS pattern from this question dataset. We again prepared some new question and add to the previous
dataset. This question sentence is mixed with some assertive sentence to train our system so that it can classify
question sentences and assertive sentence. Our dataset contain 5000 sentence. Each data point in the dataset is a
question sentence or an assertive sentence.

B. Implementation

Our goal is to analyze Assamese question sentence and to categorized Assamese sentence into two different
class. One class is Assamese assertive sentence and other is Assamese question sentence. For this, we use a
corpus of Assamese sentence. The corpus was tagged using Assamese PoS-taggers that have been already
developed using BIS-tagset. We have used two models Naive Bays and SVM for categorization of Assamese
sentences. For classification, Lexical and syntactic feature are used. SVM and NB model are trained and tested
using NLTK. The whole dataset is divided into 80% to train and 20% to test the model. TF-IDF is used for
converting the training and testing the data into numerical feature vector. After this SVM and NB model are
trained and tested. The proposed model will take an Assamese sentence and can identify whether it is question
sentence or assertive sentence.

Sentences .| Preprocessing . Feature .| Feature vector
—» .
extraction

A

—
[——— Model - Question

Trained Model

\—____/
Sentence _| Preprocessing B Feature .| Feature vector
. >
extraction

A

Sentence

Fig. 2. Architecture for question sentence identification module

C. Result Analysis

We have conducted experiment on a training set of 4000 question. The model is tested on 1000 Assamese
sentences to identify Assamese question sentence. The result of the experiment is evaluated using classification
accuracy. In our experiment, we get good result for SVM as compared to NB. In case of SVM,we get 92%
accuracy using syntactic feature where as NB gets 85% accuracy. Similarly, using lexical feature 85% accuracy
is achieved for SVM and 80% for NB. SVM gives better result compared to NB on both feature.
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Table 3. Accuracy of NB and SVM with different training set size using Lexical feature and Syntactic feature

Training data set size Lexical feature Syntactic feature
NB SVM NB SVM
1000 65 68 69 72
2000 70 72 73 79
3000 76 81.5 81 88
4000 80 85 85 92
90
80
70
=, 60
o
£ 50
=
c 40 mNB
< 30
mSVM
20
10
0

1000 2000 3000 4000
Training data size

Fig. 3. Accuracy Vs training data size with lexical feature

Table 4. Performance evaluation of NB and SVM in terms of Accuracy

Model Syntactic feature Lexical feature
SVM 92% 85%
NB 85% 80%

V1. CONCLUSION

In our work, we proposed a new task of natural language question sentence identification for Assamese
language. First, we analysis the structure of the different type of Assamese question. We generate a dataset of
question sentence and assertive sentence of Assamese language. Then we extracted the lexical and syntactical
feature of these sentences. We design our model using SVM and NB and train model to predict the class of a
sentence whether it is question  or non question. Our work is the first attempt in Assamese language to classify
Assamese sentence. Our system achieved accuracy of 80% for NB and 85% for SVM using lexical feature and
85% for NB and 92% for SVM using syntactic feature on test set.

Question formedness information is useful for improving state-of-the art automatic question generation system.
Our work can be extended to identify a well-formed question in Assamese language which can enhance query
understanding. We can increase our system performance by using deep leaning method in future.
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