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Abstract: Categorization of voice queries is useful for the finding the intent of the user. By finding intent it is easy to monitor that user.
By performing classification search engine can find the class of the query. By using that class it becomes easy for the search engines to
retrieve the results which are already classified in that class. This classification is useful for the targeted advertisement depending on search
queries. For that classification two algorithms are used and analyzed. This analysis is based on the different parameters.
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1. Introduction

Voice search queries are growing due to use of voice interface.
These queries are short and that’s why it is challenging to
classifying these queries. [1] Intent query classification shows
that use of multistage algorithm and POS, and domain
keywords for the accurate classification of the quires. Two
Supervised algorithms are used for the classification in two
different stages. In first stage Naive bayes is used and possible
classes of given search query are retrieved. [2] Mentions
classification of the text documents by using Rough Set Theory
and analyze the results by considering accuracy, precision.
Rough Set theory finds the upper bound and lower bound for
given text document. [4] Compares four different algorithms
for the text classification. [5] Classifies words by using KNN,
Naive Bayes. This finds the root of the given words. These
queries are classified using two different classification
techniques. Naive bayes and Rough Set theory are these two
techniques used for the classification of the voice queries. Both
algorithms are supervised techniques for the classification.
Naive Bayes is the techniques which finds the possible
probability for inputted query and decides the probable class
for the query. Rough Set theory is used technique which finds
the upper bound and lower bound for the given query and then
finds the respective class of the query. These queries are
classified in to five different classes Map, Music, Sports, News,
and Travel.

Classification is the technique which is used for the
categorization of the uncategorized data. Classification has
three  types  supervised  classification,  unsupervised
classification and semi supervised classification.

Supervised Classification: - Supervised classification is the
technique used for the classifying the uncategorized data. For
that it uses supervised dataset for the training. Supervised
categorization has two main steps training and testing. For
training purpose already classified data is used. This data may
be manually classified.

Unsupervised Technique: This technique classifies the testing
data without help of training phase. It does not use training
dataset for the classification.

Semi supervised Classification:-It is technique which used for
the classification of information. This technique used for the

classification of information by using very less classified
dataset. It is in between supervised techniques and
unsupervised techniques.
In this paper supervised technique is followed. Naive Bayes
and Rough Set Theory these are two different algorithms used
for the classification of voice query. Naive bayes is simple
classification algorithm. It is made up from Bayes rule. It can
be used on the given test data. It finds probability of
classification given test data in to particular class. It finds
probability of test data with each class and at last class of
which probability is greater it chosen as final probability.
Rough set Theory is supervised technique of classification. It
relates with fuzzy system and genetic algorithm, Artificial
intelligence. Rough Set Theory has Information Set for
representing the dataset.
S={U,A} [1]
Where U= Nonempty finite set of objects
A= Nonempty finite set of attributes
In this method upper bound and lower bound for the given
query is calculated with respect to required classes. Let X is a
subset of the U for which lower bound and upper bound is to be
calculated. One can found upper bound and lower bound as
follows,
Lower Bound = {e belongs to U | [e] is a subset of X}  [1]
Upper Bound = {e belongs to U | [e] intersection with X is not
null} [1]
From lower bound and Upper bound accuracy is calculated as
follows.
Accuracy= |Lower Bound RX]|/ |Upper Bound RX|.
[1]
From Accuracy class of X can be decided.
Accuracy.ss = (lower bound)/(upper bound).

This gives accuracy for different classes for a given test data.
Then class for which given value of accuracy is maximum that
class is chosen as class of given test data.

These two different classification algorithms are further
analyzed by using same training and testing dataset.
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2. System Architecture

Transcribed Naive O/P Results
Query bayes
Voice
Query ; Voice
To Text
Transcribed | RoughSet | op Resilti
Query Theory

Figure 1: System Architecture

In this experiment voice query is inputted via microphone and

that is first transliterated into the text. This transliterated query
s inputted to the two different algorithms separately. Both
algorithms are applied separately on the Transcribed Queries.
Before that both algorithms are trained on the same dataset.
This dataset is already labeled. Dataset is made up of five
classes Tourism, Music, Sport, News, Map. All the related
queries related to each class are kept together. Every entered
query is classified in above given classes. Each query is
classified using both classification techniques and results are
compared.

Algorithms use fully labeled dataset for the classification of
given data in a partic ular class. For the analysis of both
algorithms three parameters are considered Time required for
the classification, Accuracy, Precision.

Time required for the classification is the total time required
for the classification of the transliterated voice query in one of
considered class.

Accuracy= ( no of true positive + no of true negative)/(no of
true positive+ no of true negative+ no of false positive + no of
false negative) Q)

Precision= no of true positive/ (no of true positive + no of falls
positive) (2)

3. Experimental Setup

For the voice based search query classification voice is
converted into text. Both classifiers are trained on the same
dataset. For the comparison time required for execution,
accuracy, precision these parameters are considered. 2800
supervised queries are used as dataset. These queries are
manually classified into five different classes that are Tourism,
Map, Music, Sport, and News. Four different datasets are used
for the analysis of both algorithms.

4. Result Analysis

Four different datasets are used for the analysis of both
algorithms. For analysis execution Time, Accuracy and
Precision these three parameters are considered.

4.2 Execution Time Analysis

We have generated four different datasets with different test
queries. These queries are varies in number. These datasets are
feed to both algorithms separately. For each dataset execution
time is calculated for each algorithm. Following graph shows
Execution Time analysis for both Naive bayes and Rough Set
Theory algorithms. Above graph gives execution time required
for the classification of transcribed query. In the analysis Naive
Bayes requires less time than the Rough Set theory algorithm
for the classification. That is Naive Bayes is faster than Rough
Set theory.
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Figure 2: Execution Time.

4.2 Accuracy Analysis

For this analysis four different datasets are generated and feed
to both the algorithms and results are analyzed. All the datasets
are having mixed unlabeled queries. To check accuracy of
algorithms above mentioned formula is used.
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Figure 3: Accuracy Analysis

4.3 Precision Analysis

Following graph shows Precision parameter analysis for both
the algorithms. Precision is calculated from above mentioned
formula.
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Figure 4: Accuracy Analysis

5. Conclusion

Both algorithms are analyzed by using same parameters.
Training dataset is similar for the training of both the
algorithms. While analyzing performance of these algorithms it
can be concluded that Execution time for the naive bayes is less
than the rough set theory. Naive bayes is faster than the Rough
Set theory. The Naive Bayes algorithm is more accurate than
the Rough Set theory, because the accuracy of the Naive Bayes
algorithm is between 98% to 99% and accuracy of Rough Set
theory is in between 80% to 93%.
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