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ABSTRACT - m oo
String transformation can be formalized as the part of coding bio-informatics, information retrieval, and in data
mining. However, in part of our paper we focus generating the k most likely output strings corresponding to the
input string. This concept proposes a novel and probabilistic approach to string transformation, which is both
accurate and efficient. The approach mainly focuses on three methods dynamic programming, modeling and
pruning. In the dynamic programming we use the concept of the edit distance which is dynamic programming
tool that estimates the score to each transformation so that the probability in the linear model can be estimated
well. In the linear model, a modeling method for training the model, and an algorithm for generating the top k
candidates, whether there is or is not a predefined dictionary. The linear model is defined as a conditional
probability distribution of an output string and a rule set for the transformation conditioned on an input string.
The learning method employs maximum likelihood estimation for parameter estimation. The string generation
algorithm based on pruning is guaranteed to generate the optimal top k candidates. The proposed method is
applied to correction of spelling errors in queries as well as reformulation of queries on dataset. Experimental
results on large scale data show that the proposed approach is good and efficient improving upon existing
methods in terms of accuracy and efficiency in different settings
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l. INTRODUCTION
The string transformation is an essential problem in many applications. In natural language processing,
pronunciation generation, spelling error correction, word transliteration, and word stemming can all be
formalized as string transformation. String transformation can also be used in query reformulation and query
suggestion in search. In data mining, string transformation can be employed in the mining of synonyms and
database record matching.

As many of the above are online applications, the transformation must be conducted not only
accurately but also efficiently. String transformation can be defined in the following way. Given an input string
and a set of operators, one can transform the input string to the k most likely output strings by applying a
number of operators. Here the strings can be strings of words, characters, or any type of tokens. Each operator is
a transformation rule that defines the replacement of a substring with another substring.

The likelihood of transformation can represent similarity, relevance, and association between two
strings in a specific application. Although certain progress has been made, further investigation of the task is
still necessary, particularly from the viewpoint of enhancing both accuracy and efficiency, which is precisely the
goal of this work.

String transformation can be conducted at two different settings, depending on whether or not a
Dictionary is used. When a dictionary is used, the output strings must exist in the given dictionary, while the
size of the dictionary can be very large. Without loss of generality, one can specifically studies correction of
spelling errors in queries as well as reformulation of queries in web search in this Concept.
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In the first task, a string consists of characters. In the second task, a string is comprised of words. The
former needs to exploit a dictionary while the latter does not. Correcting spelling errors in queries usually
consists of two steps: candidate generation and candidate selection. Candidate generation is used to find the
most likely corrections of a misspelled word from the dictionary. In such a case, a string of characters is input
and the operators represent insertion, deletion, and substitution of characters with or without surrounding
characters, for example, “a”!“e” and “lly”’!“ly”.

Obviously candidate generation is an example of string transformation. Note that candidate generation
is concerned with a single word; after candidate generation, the words in the context (i.e., in the query) can be
further leveraged to make the final candidate selection. Query reformulation in search is aimed at dealing with
the term mismatch problem. For example, if the query is “NY Times” and the document only contains “New
York Times”, then the query and document do not match well and the document will not be ranked high.

Query reformulation attempts to transform “NY Times” to “New York Times” and thus make a better
matching between the query and document. In the task, given a query (a string of words), one needs to generate
all similar queries from the original query (strings of words).The operators are transformations between words
in queries such as “tx”!“texas” and meaning of ™! *“ definition of.

1. RELATED WORK
Arasu et al. proposed a method which can learn a set of transformation rules that explain most of the
given examples. Increasing the coverage of the rule set was the primary focus. Tejada et al. proposed an active
learning method that can estimate the weights of transformation rules with limited user input. The types of the
transformation rules are predefined such as stemming, prefix, suffix and acronym. Okazaki et al. incorporated
rules into an L1-regularized logistic regression model and utilized the model for string transformation.

Later, Brill and Moore developed a generative model including contextual substitution rules.
Toutanova and Moore further improved the model by adding pronunciation factors into the model. Duan and
Hsu also proposed a generative approach to spelling correction using a noisy channel model. They also
considered efficiently generating candidates by using a tree. However these works on string transformation can
be categorized into two groups.

Some work mainly considered efficient generation of strings. Other work tried to learn the model with
different approaches. However, efficiency is not an important factor taken into consideration in these methods.
The existing work is not focusing on enhancement of both accuracy and efficiency of string transformation.

Inout Strin .| Edit Distance .| Generating the +| Expanding the
P 9 Algorithm Rules Rules
4
. Calculate the Training
Obta'n:r?anIG\’ant < ALrg-pcl?)gz:::tktTrie Weights by Log 1« (conditional
9 Linear Model Probability)

Figure 1 : Proposed Architecture

This paper addresses string transformation, which is an essential problem, in many applications. In
natural language processing, pronunciation generation, spelling error correction, word transliteration, and word
stemming can all be formalized as string transformation. String transformation can also be used in query
reformulation and query suggestion in search. String transformation can be defined in the following way.
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Given an input string and a set of operators, we are able to transform the input string to the k most
likely output strings by applying a number of operators. Here the strings can be strings of words, characters, or
any type of tokens. Each operator is a transformation rule that defines the replacement of a substring with
another substring.

Initially we align the string by using the number of iterations obtained by using edit distance algorithm
followed by the generation of the rules and expanding its rules without the loss of generality. Then a conditional
probability of identifying the maximum likelihood of the strings generated for the respective strings are obtained
and their weights are calculated by the linear method. Later in the generation phase, aho-corasick tree is
generated arranging the rules and weights.

The linear model is defined as a conditional probability distribution of an output string and a rule set
for the transformation given an input string. The learning method is based on maximum likelihood estimation.
Thus, the model is trained toward the objective of generating strings with the largest likelihood given input
strings.

The generation algorithm efficiently performs the top k candidate’s generation using top k pruning. It is
guaranteed to find the best k candidates without enumerating all the possibilities. An Aho-Corasick tree is
employed to index transformation rules in the model. When a dictionary is used in the transformation, a tree is
used to efficiently retrieve the strings in the dictionary.

The likelihood of transformation can represent similarity, relevance, and association between two
strings in a specific application. Although certain progress has been made, further investigation of the task is
still necessary, particularly from the viewpoint of enhancing both accuracy and efficiency, which is precisely the
goal of this work.

V. RESULTS AND DISCUSSIONS
Bl Figure1 [E=2 =05

NEde kA8 998 L a0 T

Performance evalution
90 T T T T

B
a0 .
-
B
70 Y
;
;
50 g
== "D_- D
- 4
Sa m--
2 -
5 [
40 /
;
¥,
w o
L,

na
=2

=
~
@
~
o
-
=

Figure 2: Accuracy Comparison of our model with a constant dataset

The above graph shows that there is significant improvement in the accuracy when the concept was
implemented on a constant dataset and hence proves that the concept is very much applicable for a real-time
usage. The date-set size that | have used consists of two thousand words. The above results are based on the
same data-set.
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V. CONCLUSION
This paper addresses string transformation, which is an essential problem, in many applications. In

natural language processing, spelling error correction, word transliteration, and word stemming can all be
formalized as string transformation. Our concept in general poses an additional concept of the abbreviation
expansion thus covering all the functional and non-functional requirements. This concept has been implemented
using a friendly interface on a pre-defined dataset and thus results obtained are as expected.
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