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Abstract— Rewriting sentences using different words
leading to the same meaning of the original sentence is called
paraphrasing while paraphrasing identification task is the task
of detecting the sentence that is paraphrased from another.
This research provides a literature survey of researches that
have studied and proposed methods for paraphrasing
identification of English and Arabic texts. Accordingly, the
impact of paraphrasing on NLP applications and paraphrasing
benchmarks are also studied. The comparative study on the
available paraphrasing identification techniques shows that the
best precision is provided with WordNet based techniques
while the best accuracy is provided by deep learning with
statistical features of English texts. In the case of Arabic, the
best precision is provided by the distributed word vector
representations with Convolutional Neural Network.

Keywords— Paraphrasing identification, Arabic text, English
text, paraphrasing benchmark.

1. INTRODUCTION

Paraphrasing identification is the restatement of a
sentence in order to produce a new sentence with the same
meaning using other words and structures [1]. Paraphrasing
task together with semantic similarity is used in many natural
language processing (NLP) applications such as Question-
Answer, Information Retrieval, text entailment, Plagiarism
detection and others [2] to improve their performance and
accuracy.

The semantic similarity has an important role in
paraphrasing detection since the similarity score between
texts is computed and used for identifying whether they are
similar or not [3]. The approaches used for semantic
similarity between sentences can be categorized according to
Alian and Awajan [4] into four categories: co-occurrence
based approach, statistical corpus based approach, feature
based approach and word embedding based approach. The
co-occurrence based approach represents texts as a bag of
words vector while the statistical corpus based approach uses
Latent Semantic Analysis which leads to representing texts
as vectors in the reduced dimension space. The feature based
approach takes into consideration words similarity and order
similarity between texts where alignment between words that
have the same Part of Speech type is performed while the
WordNet based measures are used computing the semantic
similarity between words and the overlapping between words
order in the two texts is measured. The word embedding
approach has the property of taking the word context into
consideration when representing words in the distributed
space [4].
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However, the significant work on paraphrasing
identification of English text is conducted and published
while it is still limited for Arabic texts. English work has a
performance reached 0.815 in terms of precision [5] while
Arabic work performance achieves 0.88 [6] in terms of
precision.

The research of paraphrasing identification task need to
be implemented and tested using significant and well-built
dataset. However, Some researchers constructed their own
datasets that are used in Paraphrasing identification task
while others use a common benchmark that is released and
available for the research community such as Microsoft
Research Paraphrase Corpus and SemEval-2015 Twitter
Paraphrase Corpus. More benchmarks are given in Section 3.

The objective of our research is to analyze previous work
on Paraphrase identification of English and Arabic texts and
to compare their performance to identify where new research
can be conducted.

This study is divided into six sections: Section II
discusses  paraphrasing background which includes:
Paraphrasing definition, benchmarks and evaluation metrics
that are used in the evaluation of researchers’ proposed work
related to paraphrasing. Sections III and IV provide a review
for paraphrasing identification in English and Arabic texts
respectively while section V introduces the impact of
paraphrasing identification on other NLP applications.
Finally, Section VI is the conclusion.

II. PARAPHRASING BACKGROUND

A. Paraphrasing Definition

Paraphrasing is the use of alternative words or
expressions while maintaining similar meaning of the main
sentence. If we have two texts A and B, then they are
"paraphrases" of one another if A and B have the same
meaning [7]. There are different types of paraphrasing such
as transformational, attenuated, lexical, derivational, and
real-world. The transformational paraphrasing is based on
transformational relationships such as: declarative: yes/no
question), extraposition, nonextraposition, active, passive,
determiner - relative clause and adverb- final or not final [7].
For example, let sentence A be: “the dog bit the man” then
using active, passive voice and determiner - relative clause
transformational relationships to produce a new transformed
sentence B which is written in Table I.

TABLE I: APPLYING TRANSFORMATIONAL RELATIONSHIPS FOR ENGLISH SENTENCES

Sentence (A)

Transformation Rule

Transformed sentence (B)

The dog bit the man

Active, passive

The man was bitten by the dog.

The dog bit the afraid man

Determiner, relative clause

The dog bit the man who was afraid
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In this example the sentence “The dog bit the man”
which is an active sentence is transformed to the passive
sentence “The man was bitten by the dog” while for the
second sentence “The dog bit the afraid man” we use the
relative clause “who was afraid” instead of the determiner
“afraid” to produce the transformed sentence “the dog bit the
man who was afraid”.

In Arabic language, paraphrasing refers to sentences
which are considered paraphrases of each other if the first
sentence shares the same words with the second sentence
(i.e. they are identical) except one word that is a synonym of
the word in the second sentence. Also, a set of rules for

transforming one sentence to another one are used to getting
paraphrases. These rules are called transformation rules [7]
such as permutation, addition, deletion, reduction, expansion
and replacement. However, these transformation rules do not
necessarily produce paraphrases all the time. The
transformed sentence may have a semantic relation with the
original sentence such as entailment or it may provide a
different meaning.

For example; Let sentence A be : “wod) 2aa 18 grA
mHmd Aldrs” then permutation and replacement rules are
applied to this sentence to get a new transformed sentence
(B) as shown in Table II.

TABLE II: TRANSFORMING ARABIC SENTENCES EXAMPLE

Sentence (A) Transformation Rule Transformed sentence (B) Paraphrased or not
GV dana 8 Permutation oo TR 2ena Paraphrased
qrA mHmd Aldrs mHmd qrA Aldrs
[y Replacement TSSO ] Not paraphrased
qrA mHmd Aldrs qrA mHmd AlktAb

In this example, we use the permutation rule which
changes the order of the words in sentence A to get a new
sentence B. Thus, the order of the words “I_8 qrA” and “sess
mHmd” is changed and we have the new sentence “ 18 2ase
oY mHmd qrA Aldrs”. While using the replacement rule
which replaces one word with another one in the same
position we have the word “w«,3” is replaced by the word
“qisll AlktAb” so the new sentence is “liSll sess 18 qrA
mHmd AlktAb” but in this example we do not get
paraphrased sentences.

B. Paraphrasing Benchmarks

One of the frequently used benchmarks for evaluating
approaches used in paraphrasing identification and semantic
similarity measurement of English texts is the Microsoft
Research Paraphrase Corpus [8] which is an English corpus
built by Microsoft team which contains 5800 sentence pairs.
These sentences are extracted from web news then only one
sentence from each news article is selected. Thus,
information about sentences is also provided such as the
author and the source of each sentence. The sentence pairs
are annotated by humans to indicate if a pair of sentences is
paraphrased or if it has semantically similar meaning.

Another benchmark is the Twitter Paraphrase Corpus
(PIT-2015) introduced by [9] and used in the SemEval-2015
task on Paraphrase and Semantic Similarity in Twitter (PIT).
It consists of two sets with paraphrase annotations, training
and testing. The training set contains 17,790 sentence pairs
and the testing set consists of 972 sentence pairs. This dataset
includes sentences that represent the real usage of informal
language which has sentences that are similar to their lexical
form, but they have different meanings. Thus, lexically
diverse paraphrases are also included.

For Modern Standard Arabic (MSA) there is a new
dataset built using a neural network which is introduced by a
team form Carnegic Mellon University [10]. It can be
described as a large Arabic paraphrase dataset that contains
over 88K phrase pairs. The authors present and compare two
methods for sentence paraphrasing in Arabic: phrase-based
and neural method where the former provided good results
when utilized for constructing paraphrase sentences while the
latter whose results are still not as good as the former
approach but the model introduces a deep learning based

approach for Arabic Linguistic constructs and phrases such
as those used at the beginning of a sentence.

This motivates the authors to construct a new Arabic
paraphrasing benchmark to be used by researchers for the
paraphrasing identification task and measuring semantic
similarity between Arabic short texts [11]. However, this
benchmark has been constructed by experts of Arabic
language based on a set of transformation rules inspired from
Chomsky rules [12] such as permutation, replacement,
addition, deletion, reduction and expansion [7]. It consists of
1011 Arabic sentence pairs where the second sentence in
each pair is transformed from the first sentence and each pair
has a label for being paraphrased or not. This benchmark will
be released soon.

C. Evaluation Metrics

Precession and recall are commonly used measures in
evaluating the results in Machine Learning experiments [13].
Recall is called sensitivity and it is defined as the percentage
of positive items that are predicted correctly positive as in
Formula 1 [14]:

TP

Recall = m (1)

Where:

TP is the true positives (items that are positive and
they are correctly identified positive)

FN is the false negatives (items that are incorrectly
identified as negative)

(TP+FN) is the total number of actual positives.

While Precision is called confidence which is defined as
the percentage of predicted positives that are real positives as
in Formula 2 [14]:

Precision = L 2
(TP + FP)
Where:
TP is the true positive.

FP is the false positive (items that are negative but falsely
identified as positive).
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(TP+FP) is the total number of positives predicted.

Also, F-measure is used to combine recall and precision
measures to get a single measure of effectiveness. F-measure
is also called F1 score or F-score, which is the harmonic
mean of precision and recall and computed as in Formula (3)
[15]:

_ 2 xPxR 3
~ P+R ®)
Where:

P is the Precision and R is the Recall as defined in
Formula 1 and (2) respectively.

The accuracy is measured as the fraction of the correctly
classified items as in Formula 4 [16] :

TP + TN
TP + TN + FN + FP

4)

Accuracy =

Where TP, TN, FN and FP are as defined previously.

III. PARAPHRASING WORK OF ENGLISH TEXTS

The work of Vaishnavi et al. [5] utilizes syntactical
information in the input sentences to measure the similarity.
The input texts are represented in terms of grammar patterns
using dependency parser where a grammar pattern has three
roles: subject, verb and object. Then the similarity between
two patterns is computed based on the similarity of the words
that occur in the patterns which are based on string matching
and semantic similarity between words. The longest common
subsequence (LCS) algorithm is used for string matching and
five WordNet based similarity metrics are used computing
the semantic similarity between words. These metrics are
Wu and Palmer, Leacock and Chodorow, Resnik, Lin, Jiang
and Conrath metric. The overall similarity is computed as the
sum of the similarities in the grammatical patterns then it is
normalized to produce the semantic similarity score in the
range 0.1. They evaluate their method using Microsoft
Research Paraphrase Corpus (MSR) as a dataset and they use
statistical evaluation metrics such as precision, recall and F-
measure. They experiment their approach using each
similarity metric individually then the experiment with
combining five similarity measures. The results of the
proposed approach with combining different similarity
measures show a higher precision of 81.5 and F-score values
76.3.

Fernando and Stevenson [17] experimented six WordNet
based similarity measures with the matrix similarity
approach to compute the similarity between two sentences.
In this approach not only are the most similar words taken
into account, but all word to word similarities are measured
and taken into consideration for sentence similarity in order
to improve performance. This proposed method represents
each sentence by a binary vector. In this vector, words that
occur in a sentence are given the value of 1 and words that
do not appear in the sentence are presented by 0. Then the
similarity measure depends on multiplying the similarity
matrix to the vector of the first sentence and the transpose of
the vector of the second sentence where the similarity matrix
represents the similarity between words measured by one of
six WordNet based measures: Lin metric [18], Rensik metric
[19], Lesk metric [20]. Wu and Palmer metric [21], Leacock
and Chodorow metric [22], Jiang and Conrath metric [23].

They experiment their approach on the Microsoft Research
Paraphrase Corpus and the results of matrix similarity
approach show better results than the baseline approaches
with all six metrics in terms of F-measure and accuracy
while in terms of precision and recall it produces better
results than some of the baseline approaches.

In the work of Satyapanich et al. [24] the judgment is that
if two tweets are paraphrased from each other depends on
how semantically similar they are. They use the textual
semantic similarity system proposed by Han et al. [25] which
obtains accurate semantic similarity. The first step is
preprocessing of the two input sentences by removing stop
words and replacing abbreviations then trigrams sets for the
two sentences which are extracted. Latent Semantic Analysis
(LSA) is used to compute word similarity based on word co-
occurrence where they use Stanford WebBase dataset to
obtain a word co-occurrence statistics and a sliding window
of size (+/- 1 and +/- 4). The cosine similarity between two
words is computed for words LSA vectors. The semantic
similarity between every possible trigrams pair is computed
using the semantic textual similarity system (UMBC). Also,
two regression models are used: logistic regression and
support vector regression where the logistic regression model
provides F1 score of 0.697 with a precision of 0.706 and
recall of 0.726 while Support Vector Regression provides F1
score of 0.691, precision of 0.707 and recall of 0.726.

While Socher et al. [26] have proposed an unsupervised
approach for paraphrasing detection using recursive
autoencoders which capture syntactic and semantic features.
These features allow the comparison of words and phrases
vectors. Also they introduce a dynamic pooling layer in order
to get a fixed sized representation from the similarity matrix
that has a variable size as a result of variable length
sentences. The pooled representations provide enough
information about sentences to be used as an input to a
classifier to determine whether they are paraphrased or not.
The evaluation of their approach is performed using
Microsoft Paraphrasing Corpus and the results of utilizing
dynamic pooling layer for standard RAE and recursive
averaging achieves an accuracy of 75.5% and 75.9%
respectively.

Besides these studies that are mentioned above, Agarwal
et al. [16] have proposed a paraphrasing identification model
that is based on deep neural network. The proposed model
consists of a pair wise word similarity model and a sentence
model. The word similarity model has the benefit of
capturing the semantic information between words pair in the
sentences while the sentence model is based on
convolutional neural network (CNN) and a long short-term
memory (LSTM) to provide semantic representations for
sentences. The proposed approach is evaluated using two
datasets: SemEval-2015 Twitter Corpus and the Microsoft
Paraphrasing Corpus (MSPC). The results of the model show
competitive results for paraphrase identification on MSPC
dataset while it provides the best results on SemEval-2015
Twitter Corpus compared to other approaches.

A comparison between the paraphrase identification
techniques for English text is presented in Table III. The
comparison shows that the work of paraphrasing
identification of English texts using similarity matrix with
WordNet based measures provides better results in terms of
precision while deep learning with statistical features
introduces better results in terms of accuracy.
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TABLE III: COMPARISON BETWEEN METHODS USED FOR PARAPHRASING IDENTIFICATION FOR ENGLISH TEXT

Ref year Method Dataset Dataset size Evalua'tlon results
metric
Fernando 2008 A combination of WordNet | Microsoft Research Paraphrase | 5800 sentence pairs Accuracy 74.1
and based similarity metrics with | Corpus Precision 75.2
t trix similarit;
Stevenson matrix similarity Recall 913
(171
F-measure 82.4

Socher et | 2011 | Recursive autoencoder (RAE)

Microsoft Research Paraphrase

5800 sentence pairs Accuracy 75.9

et al. [24] semantic textual similarity system
(UMBC)
logistic regression and support

vector regression

al. [26] with dynamic pooling layer Corpus

Vaishnavi 2013 | string matching and a | Microsoft Research Paraphrase | 5800 sentence pairs Precision 81.5

et al. [5] combination of WordNet based | Corpus F-measure 76.3
similarity metrics

Satyapanich | 2015 | Latent semantic analysis (LSA) , | SemEval-2015 Training set (17,790 | Recall 72.6

Twitter Paraphrase Corpus

sentence pairs) and test
set (972 sentence pairs)

Precision 70.6

F-measure 69.7

Agarwal et | 2017 | Deep learning and statistical

al. [16] features

SemEval-2015
Twitter Paraphrase Corpus

Precision 76.0
Recall 74.2
F-measure 75.1

Training set (17,790
sentence pairs) and test
set (972 sentence pairs)

Corpus

Microsoft Research Paraphrase

5800 sentence pairs Accuracy 77.7

F-measure 84.5

1V. PARAPHRASING WORK OF ARABIC TEXT

Paraphrasing identification of the Arabic text is a
challenging task and the existing techniques and tools to do
this task are limited for several reasons such as the
complexity in processing Arabic language as it has rich
morphological features; ambiguity in the semantic analysis
that is introduced by changing word order in Arabic
sentences; and scarcity of available annotated datasets [27].

One of the proposed techniques of Arabic paraphrasing
identification is the work of Mahmoud and Zrigui [6], in
which a semantic similarity method for paraphrase detection
in Arabic text is proposed. This method has three main
phases: preprocessing, features extraction, similarity
computation and paraphrase detection. Preprocessing phase
consists of segmentation, sentences identification and
tokenization. The features are TF-IDF and word vector
representation where TF-IDF is used for weighting words to
represent the more descriptive words in a sentence while
words vectors are produced using word2vec skip-gram
model then these vectors are combined to obtain sentence
representation. Two similarity metrics are combined to
compute the overall similarity, cosine similarity and
Euclidean Distance. Two sentences are judged to be
paraphrases if the similarity between the sentences exceeds a
specific threshold which is determined experimentally. They
evaluate their approach using the 3233 text documents from
the historical category of the Open Source Arabic Corpus
(OSAC) by applying the approach using each similarity
metric individually then by combining the two metrics. The
best results obtained by combining the cosine and Euclidean
distance metrics by providing a precision of 0.85 and a recall
of 0.84.

A. Mahmoud et al. [27] introduce a deep learning based
approach for Arabic paraphrasing identification. This
approach consists of three phases: preprocessing phase,
generating words vectors and sentence vectors and capturing
statistical regularities phase. In the first phase, relevant
information is extracted from documents while in the second
phase, words representations are generated using word2vec
algorithm. The final phase uses Convolutional Neural
Network (CNN) which represents the semantics of texts and
can learn more contextual information. CNN is used to
getting the statistical regularities in the context. The
proposed approach is evaluated and provides good precision.

Another approach is proposed by Al-Smadi et al. [28]
who have studied the paraphrasing identification for Arabic
news tweets. This approach is composed of three phases: text
preprocessing; extracting features and text classification.
They focus on extracting lexical, syntactic and semantic
features. The researchers argue that extracting these features
is important to overcome many limitations in the existing
approaches for paraphrasing identification.

These features are utilized in classification phase to train
Support Vector Regression (SVR) and Maximum Entropy
classifiers. To evaluate this approach, a dataset is constructed
and experiments are conducted where the results provided by
the proposed approach are comparable to the other baseline
results. It achieves F measure equals 0.872 and Pearson
correlation of 0.912 using the SVR classifier.

Table IV provides a comparison between the available
techniques used for paraphrase identification of Arabic texts.
It is shown in Table IV that the results of using word
embedding approach are promising in terms of precision.
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TABLE IV: COMPARISON BETWEEN METHODS USED FOR PARAPHRASING IDENTIFICATION FOR ARABIC TEXT

Ref Year Method Dataset Dataset Size Evaluation Results
metric
Mahmoud and | 2017 | TF-IDF and word2vec The historical | 3233 text documents | Precision 0.85
Zrigui [6] cosine similarity and Euclidean | documents category
Distance from the Open Source Recall 0.84
Arabic Corpus OSAC
Al-Smadi et al. | 2017 | Support Vector Regression (SVR) | SemEval-2015 Training set (17,790 | F-measure 0.872
[28] and Maximum Entropy classifiers Twitter Paraphrase | sentence pairs) and
Corpus test set (972 Pearson . 0.912
sentence pairs) Correlation
Mahmoud et al. | 2018 | word2vec and  Convolutional | Open Source Arabic | 22,429 text | Precision 0.88
[27] Neural Network Corpus OSAC documents
V. APPLICATIONS OF PARAPHRASING IN NLP TASKS comparison between the available methods used for

Several NLP tasks apply paraphrasing as a part or phase
in the process of handling texts. For example, Question
paraphrasing is used to matching a question to a set of
frequent questions that are associated with answers [29]. The
work of Xu et al. [30] have introduced an open question-
answer system over knowledge base and has one layer of
paraphrase. The search in this system is done on Open
Information Extraction Knowledge Base and Freebase to
which entities in the dataset are linked to. In this system
there is one paraphrase layer compared to other systems that
have three layers. In this paraphrasing phase, they
concentrated on word level paraphrasing not on a sentence
level. The evaluation is done using the Web-Question set
where the results show a better performance. The proposed
system obtains F1 score of 0.379 which is better than the
previous systems. While the work of Culicover [31]
investigates the effect of using paraphrase relationships on
retrieving texts and the content information from a stored
English texts. This study has focused on suitable values of
the parameters; storage form, input form, matching technique
and the response form. A hand .written example is given for
each theoretical part of the paper but no experiment is
provided.

In information retrieval, the work of Wallis [32] tries to
add the semantic level and reconstruct the documents and
queries by paraphrasing. Two datasets which are used to
evaluation: the first one is a set of 3200 titles and abstracts
from ACM .While the second dataset consists of 620 full
articles from Time Magazine. The query time for the first
dataset is decreased by 33.1%.

Therefore, paraphrasing can be defined as a mutual
entailment relation for a text and a hypothesis [33]. For
example, Maris et al. [34] have proposed a dependency-
based paraphrasing method used in the process of
recognizing textual entailment. A preprocessing step is to
apply dependency parsing for all sentences, texts and
hypotheses. Then for each text-hypothesis pair, a process of
searching and aligning a suitable paraphrase for all the
dependency sub-trees in the parsed text is performed using
Discovering Inference Rules from Text (DIRT) paraphrases
collection. To evaluate this approach, RTE3 development set
where the results show that many paraphrases are substituted
and a small improvement (over 1%) is obtained on
Recognizing Textual Entailment (RTE) system.

VL CONCLUSION

This research provides a definition for paraphrasing in
English and Arabic and studies the techniques used for
paraphrasing identification for these both languages. Also, a

paraphrase identification is provided for English and Arabic.
It is shown from the comparison that the research in the field
of paraphrase identification for Arabic texts has recently
received the popularity of the research community and
provides promising results in terms of using distributed word
vector representations and neural network techniques but
they are still limited. While the work for paraphrasing
identification in English has started early and it has been
growing. For identifying paraphrasing in English texts, the
use of WordNet based measures provides better results in
terms of precision while deep learning with statistical
features introduces the best accuracy. However, the
polysemy problem still has to be studied in the case of
paraphrasing identification task as the word embedding and
WordNet based measures techniques do not solve the
problem of words with multiple senses. This requires great
efforts: human and material resources to get what we aspire
to.

REFERENCES

[1] S. S. M. Fernando, "A semantic similarity approach to
paraphrase detection," in Proceedings of the 1lth
Annual Research Colloquium of the UK Special
Interest Group for Computational Linguistics, 2008.

[2] N.P. A. M. S. P. O. Vo, "Paraphrase Identification and
Semantic Similarity in Twitter with Simple Features,"
in Proceedings of SocialNLP 2015@NAACL-HLT,
2015.

[3] S. Srivastava and S. Govilkar, "A Survey on
Paraphrase Detection Techniques for Indian Regional
Languages," International Journal of Computer
Applications, vol. 163, no. 9, p. 0975 — 8887, 2017.

[4] M. A. A. Alian, "Semantic similarity approaches-
Review," in 2018 International Arab Conference on
Information  Technology (ACIT2018), Werdanye,
Lebanon,, 2018.

[5] V.S. M. M. R. S. Vaishnavi, "Paraphrase Identification
in Short Texts using Grammar Patterns," in 2073
International Conference on Recent Trends in
Information Technology (ICRTIT), 2013.

[6] A.Z. M. Mahmoud, "Semantic Similarity Analysis for
Paraphrase Identification in Arabic Texts, The 31st
Pacific Asia Conference on Language,," in The 31st
Pacific Asia Conference on Language, Information and
Computation PACLIC 31, 2017.

[71 M. AlKouli, Transformation Rules for Arabic
Language ( qwAEd tHwylyAh llgAh AlErbyAh),

159

Authorized licensed use limited to: Fondren Library Rice University. Downloaded on May 17,2020 at 11:41:30 UTC from IEEE Xplore. Restrictions apply.



2020 11th International Conference on Information and Communication Systems (ICICS)

Jordan: Dar Al-Falah, 1999.

[8] B. B. C. Q. C. Dolan, "Microsoft Research Paraphrase
Corpus," March 2, 2005.

[9] W. R. A. C.-B. C. D. W. B. I. Y. Xu, "Extracting
lexically divergent paraphrases from Twitter,"
Transactions of the Association for Computational
Linguistics (TACL), vol. 2, no. 1, 2014.

[10]F. B. A. L. W. Al-Raisi, "Neural Symbolic Arabic
Paraphrasing with Automatic Evaluation," in 4t
International Conference on Natural Language
Computing (NATL 2018), 2018.

[11TM. A. A. A-H. A. A. R. Alian, "Towards building
Arabic paraphrasing benchmark," in the Second
International conference on Data Science, E-learning
and Information Systems (DATA' 2019), Dubai, 2019.

[12] N. Chomsky, syntactic structure, the Hague. Paris:
Mouton publishers, 1957.

[13] D. M. W. Powers, "Evaluation: From Precision,Recall
and F-Factor to ROC, Informedness, Markedness &
Correlation," Adelaide, Australia, 2007.

[14] T. K.M., "Precision and Recall," in Encyclopedia of
Machine Learning, Ed. Boston, MA: Springer,, 2011.

[15] Y. Sasaki, "The truth of the F-measure," 2007.

[16] B. R. H. L. H. R. M. Agarwal, "A Deep Network
Model for Paraphrase Detection in Short Text
Messages," arXiv:1712.02820v1, 2017.

[17] S. Fernando and M. Stevenson, "A semantic similarity
approach to paraphrase detection," in Proceedings of
the 11th Annual Research Colloquium of the UK
Special Interest Group for Computational Linguistics,
2008.

[18] D. Lin, "An information-theoretic definition of
similarity," in  Proceedings of the Fifteenth
International Conference on Machine Learning (ICML
1998), 1998.

[19] P. Resnik, "Using information content to evaluate
semantic similarity in a taxonomy," in Proceedings of
1JCAI-95, Montreal,Canada.

[20] S. Banerjee and T. Pedersen, "Extended Gloss Overlaps
as a Measure of Semantic Relatedness," in The
Eighteenth International Joint Conference on Artificial
Intelligence, Acapulco, Mexico, 2003.

[21] Z. a. P. M. Wu, "Verb semantics and lexical selection,"
in the 32nd Annual Meeting of the Associations for
Computational Linguistics, 1994.

[22] C. a. C. M. Leacock, "Combining local context and
WordNet sense  similarity for word sense
identification," in WordNet, An Electronic Lexical
Database, The MIT Press, 1998.

[23]7J. J. C. D. Jiang, "Semantic similarity based on corpus
statistics and lexical taxonomy," in Proceedings of
Research in Computational Linguistics.

[24] T. Satyapanich and H. a. F. T. Gao, "Ebiquity:
Paraphrase and Semantic Similarity in Twitter using
Skipgram," in Proceedings of the 9th International
Workshop on Semantic Evaluation (SemEval 2015),
2015.

[25]L. F. T. M. P. J. A. Y. Y. Han, "Improving Word
Similarity by Augmenting PMI with Estimates of Word
Polysemy," IEEE Trans. on Knowledge and Data
Engineering, vol. 25, no. 6, p. 1307-1322, 2013.

[26] R. H. E. H. P. J. N. A. Y. M. C. D. Socher, "Dynamic
Pooling and Unfolding Recursive Autoencoders for
Paraphrase Detection," in Proceedings of the 24th

International Conference on Neural Information
Process (NIPS'1 ), 2011.

[27] A. Z. A. Z. M. Mahmoud, "A Text Semantic Similarity
Approach for Arabic Paraphrase Detection," in
Computational  Linguistics and Intelligent Text
Processing. CICLing 2017, Lecture Notes in Computer
Science, vol 10762., Springer, 2018.

[281M. J. Z. A-A. M. J. Y. AL-Smadi, "Paraphrase
identification and semantic text similarity analysis in
Arabic news tweets using lexical, syntactic, and
semantic features," Information Processing and
Management, vol. 53, no. 3, pp. 640-652, 2017.

[29] N. Tomuro, "Interrogative Reformulation Patterns and
Acquisition of Question Paraphrases," in the second
International Workshop on Paraphrasing, 2003.

[30] Y. M.-G. P. M. Y. G. R. Xu, "Paraphrase for Open
Question Answering: New Dataset and Methods," in
Proceedings of the Workshop on Human-Computer
Question Answering, 2016.

[311P. W. Culicover, "Paraphrase Generation and
Information Retrieval from Stored Text," Mechanical
Translation and Computational Linguistics, vol. 11, no.
1 and 2, 1968.

[32] P. Wallis, "Information retrieval based on paraphrase,"
in Proceedings of the First Pacific Association for
Computational Linguistics Conference (PACLING ),
Vancouver, Canada, 1993.

[33]P. B. S. G. A. Pakray, "Textual Entailment Using
Lexical and Syntactic Similarity," International
Journal of Artificial Intelligence & Applications
(IJAIA), vol. 2, no. 1, 2011.

[34] E. K. E. B. W. Marsi, "Dependency-based paraphrasing
for recognizing textual entailment," in Proceedings of
the ACL-PASCAL Workshop on Textual Entailment
and Paraphrasing, 2007.

160

Authorized licensed use limited to: Fondren Library Rice University. Downloaded on May 17,2020 at 11:41:30 UTC from IEEE Xplore. Restrictions apply.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


