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Abstract
Question classification is one of the important tasks in
question answering system. Question classification
mainly includes two intermediate processes, feature
extraction and question classification. In this paper for
making knowledge base, we have extracted three
features of the text question: lexical feature, semantic
feature and syntactic feature. We have used Li & Roth
two-layer taxonomy for categorization of questions.
This taxonomy mainly divides the text question into 6
course grain categories and 50 fine grain categories. As
per literature, many approaches to question
classification have been proposed and reasonable
results have been achieved. In this paper we have
mainly used supervised machine learning technique of
question classification. We have introduced a
multilayer feed forward back propagation artificial
neural network approach for question classification.
This paper presents our research work on automatic
question classification through this artificial neural
network algorithm. We have discussed feature
extraction process, algorithms, research work on
question classification and results.

answers question inputted by humans in a natural
language. A question answering system is a computer
program which takes human input and gives an answer
by querying structured database of information
Language Processing (NLP), Information Retrieval
(IR) and Information Extraction (IE) communities [11].
The main concept of this paper is to increase the
efficiency of classifier with the use of different feature
set. Following figure shows basic functional diagram of
question answering system.

General Terms
Algorithms, Experimentation.
Index Terms back propagation, artificial neural
network Question answering, text classification,
machine learning, and neural network.
1. INTRODUCTION
Question retrieval is one of the main tasks in web based
answering retrieval system and question classification
is the main concern of the researchers all over the
world and they are developing various methodologies
to overcome this process complexity [12]. Question
answering (QA) field is coming under the discipline of
computer science within the field of retrieval and
natural language processing (NLP). The main aim of
which is to build the system which mechanically

Figure1: functional diagram of Question Answering system

2. QUESTION CLASSIFICATION
Question classification is one of the main
considerations in question answering system [2].
Question classification is the task of assigning a
Boolean value to each pair hqj , cii 2 Q×Cp, where Q is
the domain of questions and Cp= {c1, c2, . . . , c|C|} is a
set of predefined categories. The complete work has
been carried out in two phases: training phase and
recognition phase. The strategies that have been applied
for the classification is an artificial neural network
(ANN). In the present work first we extract various
features of the text with the use of various technologies.
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Also the collection of the different category question
has been done from the database of Text Retrieval
Conference (TREC) [2]. In the present work how the
question classification has been done has been rendered
in a figure.

Fig 2 Question classification model

After that question acquisition has been done and
different features of the questions are extracted .During
the process of feature extraction various intermediate
process is applied to improve the efficiency of the text
we enter in input. In this thesis we mainly extract three
features of the sentences and then we merge all three
features to find the category of the questions. After
feature extraction question classification is done. For
questions classification we first use Li & Roth‟s twolayer taxonomy (X. Li & Roth, 2002) according to
which questions should be categorized, and secondly,
we must devise a strategy to use for the classifier.
Table 1: Li & Roth‟s two-layer taxonomy.

Coarse

Fine

ABBREVIATION

expansion ,abbreviation

DESCRIPTION

definition, manner,
description,

ENTITY

animal,
colour,
creative,
currency, medical, disease,
event, instrument, language,
letter, other, substance, plant,
product, religion, sport, term,
symbol, technique, vehicle,
word, food, body,

reason,

HUMAN

individual,description,
title

LOCATION

city, mountain,
country,

NUMERIC

code,distance,date,money,
order,other,percent,period,speed,
temperature,size, weight, count

other,

3 FEATURE EXTRACTION
In this work we mainly simulate the process of question
classification with the use of supervised learning
algorithms for classification. In this work,
We use a bag of word as lexical features. One of the
main disputes in developing a supervised classifier for
a particular domain is to identify and build a set of
features. In this paper, we create transition patterns
using three types of features:
3.1 Lexical
3.2 Semantic
3.3 Syntactic
3.1 Lexical Features
Lexical feature is the features or attributes of an
instance which help identify the intended sense of
target word are identified. In this work we use
Stemming and stop-word removal to decrease the size
of word related question set.
3.1.1 Stop-word
This is a type of word which is filtering out prior to
processing of natural language data. Fore. g. -„the
whole‟, „that was‟, „that is‟. These are non informative
words which are not used in the classification process
3.1.2 Stemming removal – these are the document
retrieval technique is commonly used in classification
.It basically reduces the grammatical roots. For e.g.
Who did the Mahatma Gandhi killing? Here after
stemming removal killing is reduce to kill. We use a
poster‟s stemming algorithm (1980).
3.2 semantic features
A semantic feature is a writing method which can be
used to express the existence or non-existence of preset up semantic properties. This class includes a
semantically improved version of the headword, and
named entities.

group,

state

3.2.1 Name Entity
Named entity is an important consideration for
information extraction (IE) task [22] .In this project we
use Stanford Named Entity Recognizer (NER) .And we
use mainly 7 name entity classes MUC-7 (time,
location , organization , person , money , percent ,
date). For e.g. what is India national flower? A named
entity recognizer would (ideally) identify the following
named entities (NE) -what is (NE_location India) national
flower.
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3.2.2 Semantic headword (WordNet)
WordNet (Fellbaum, 1998) is a large English lexicon in
which meaningfully related words are connected via
cognitive synonyms (synsets) [14]. The WordNet is a
useful tool for word semantics analysis and has been
widely used in question classification. A natural way to
use WordNet is via Hypernyms: B is a hyponym of A if
every A is a (kind of) B. In the feature extraction
process, we use two approaches to augment WordNet
semantic Features, with the first augmenting the
hypernym (super ordinates) and hyponyms (sub
ordinates) of the headword [19]. And we make 50
clusters of fine grain category (X. Li & Roth, 2002).

3.3.1.1 Question headword extraction algorithm

3.3 syntactic features
Syntax feature is used to refer directly to the rules and
principles regulate the sentence structure of input text
sentence. With the use of syntactic feature we can
design general rules that apply to all natural languages.
This class of features include the question headword in
and part-of-speech tags

The algorithm is mainly work by finding the head Ah of
a non-terminal B with production rule A → Bi · · · Bn,
using the head-rules which decide which of the Bi · · ·
Bn
is the headword .This process is repeated
continuously from Ah , until the terminal is reached

3.3.1 Question headword
The headword mainly contains the information of the
sentence [3]. For e.g. what is India national flower? In
this question the flower is the main indication to
correctly classify ENTITY: PLANT. For extraction of
head word parse tree of the sentence is required .We
use the Stanford parser for parsing process the
following figure shows the parsing tree generated by
Stanford parser.

Process
EXTRACT_QUESTION_HEADWORD (tree, rules)
If TERMINAL? (tree)
Then
Return to tree
Else
Child ← APPLY-RULES (tree, rules)
Return
EXTRACT_QUESTION_HEADWORD
(child, rules)
End if
End process

3.3.2 Parts of speech (POS)
Parts-of-speech (POS) tags are the grammatical classes
of question token .POS are pre-terminal nodes for
future use. For e.g. WP-VBZ-NNP-NNP-NNP is POS
of the question “what is India national flower?”

4. Back propagation feed forward artificial neural
network (BP-FFANN) classifier
The BP learning method became a popular methoTo
train FFANN [18, 21]. The algorithm is a trajectorydriven technique that is corresponds to an error
minimizing process. BP learning requires the neuron
transfer function to be differentiable and sustain from
the possibility of falling into local minima. The method
is also known to be sustained to the initial weight
settings, where many weight initialization techniques
have been proposed to lessen such a possibility.

ROOT
4.1 Differentiable activations function
We have to use a kind of activation function other than
the step function used in perceptron [[18, 2]] because
interconnected perceptrons produces the composite
function is discontinuous, and therefore the error
function is also discontinuous. One of the more popular
activation functions for back propagation networks is
the sigmoid,A real function
sc : IR
(0, 1) defined by the expression

SBARQ
WHNP
WP
what

SQ
VBZ
is

.
NP

?

NNP NNP NNP
India national

flower
sc (x) =

Figure 3: parse tree of the question-. what is India national flower ?

1
1 + e−cx .
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The constant c is called reciprocal 1/c and c can be
selected arbitrarily. The temperature parameter in
stochastic neural networks. According to the value of c
the shape of the sigmoid changes.


End while

computed using the (generalized delta
rule explained below;}
I=n+1;

4.2 Regions in input space

6 Result and discussion

The sigmoid‟s output range contains all numbers
strictly between the given reason .Both extreme values
can only be reached asymptotically. The computing
units considered in this paper evaluate the sigmoid
using the net amount of excitation as its argument.
Given weights w1, . . . ,wn and a bias −α, a sigmoidal
unit computes for the input A1, . . . , An the output
1
1 + exp (∑ (i=1 to n) wiAi −α )

6.1 Related work
Zhang & Lee [6] performed a number of experiments
on question classification using the same taxonomy as
Li & Roth, as well as the same training and testing data.
In an initial experiment they compared different
machine learning approaches with regards to the
question classification problem: Nearest Neighbours
(NN), Naıve Bayes (NB), Decision Trees (DT), SNoW,
and SVM. NN, NB, and DT are by now fairly standard
techniques and good descriptions of them can be found
in for instance .The feature extracted and used as input
to the machine learning algorithms in the initial
experiment was bag of- words and bag-of-n grams (all
continuous word sequences in the question). Questions
were represented as binary vectors since the term
frequency of each word or n gram in a question usually
is 0 or 110. The results of the experiments are shown in
table 6.1 [6]
The results of the SVM algorithm presented in table 6.1
are when the linear kernel is used. This kernel had as
good performance as the RBF, polynomial, and
sigmoid kernels

4.3 Local minima of the error function
A price has to be paid for all the positive features of the
sigmoid as activation function. The most important
problem is that, local minima appear in the error
function which would not be there if the step function
had been used under some circumstances, .The function
was computed for a single unit with weights, constant
threshold, and four input-output
Patterns in the training set.
5 Back propagation feed forward artificial neural
networks (BP-FFANN) classification algorithm
Backpropagation algorithm.
We Consider a network with a real input x and network
function F [21]. The derivative F0 (x) is computed in
two phases: part1-Feed-forward: the input x is fed into
the network. The primitive functions at the nodes and
their derivatives are evaluated at each node. The
derivatives are stored. Part2-Backpropagation: the
constant 1 is fed into the output unit and the network is
run backwards. Incoming information to a node is
added and the result is multiplied by the value stored in
the left portion of the unit. The result is transmitted to
the left of the unit. The result collected at the input unit
is the derivative of the network function with respect to
x.
5.1 (BP-FFANN) Training Algorithm
1 Initialize I=1; (W (I) randomly;
o While (stopping criterion is not satisfied or I<
max-iteration
 For each example (X, D)
{1. Run the network with input X and
compute the Output Y;
2. Update the weight in backward order.
starting from those of the output layer

Table 2: Results from Zhang & Lee (2003) [7].

Algorithm
NN
NB
DT
SNoW
SVM

Bag-of-words
Coarse grain (in%)
75.6
77.4
84.2
66.8
85.8

6.2 Experimental setup and results
The question BPANN classifier was carried out on the
publicly available dataset of Text Retrieval Conference
(TREC) [1]. In this work we take training set of 1000
questions, and a test set with 100 questions. The
annotated question categories follow the question type
taxonomy described in part 3.1 of this paper. This data
set is also one of the most commonly used in the
literature for supervised learning technique and we
achieved 86% accuracy which out forms in all the
previous result. Shown in the table below. 1. This
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result should be achieved by following the steps--We
take 1000 question for training data after training by
feed forward back propagation artificial neural with 10
numbers of neurons and we use a TANSIG transfer
function network we get these results shown in figure
6.3,6.4,6.5.

Fig 6 regression output dataset

After training phase we simulate the target data and test
it with 100 question and out of testing 100 questions we
get 86% right output. Which is shown in table 6.2
Table 3: Results from BPANN

Figure 4: performance of training input dataset

bag-of-words
Algorithm

Coarse Grain(in %)

BP-FFANN

86
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