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Requirements of publishing in the Journal of University of Human Development:

1. Papers should be fresh and identify current modifications.

2. Papers should not have been published, and has not been sent to any other journals for
publishing.

3. It should be in compliance with technical requirements of the journal, such as; writing
layout, picture, figures, charts, etc.

4. Editing body members can refuse a research paper if: (a) It is not in compliance with
guidelines, (b) It does not meet the journal's strategy and views, (c) It was apparent
after consulting special experts and before sending it over to evaluation experts that
the research is not at a considerable level.

5. Papers will be forwarded to (2 to 3) experts specialized in the research field inside and
outside Kurdistan region for evaluation. After receiving experts' responses, certain
decisions will be made by the editing staff of the journal for further progress.

6. Research papers are published in Kurdish, Arabic, and English language in the journal in
compliance with its layouts.

7. All research papers undergo plagiarism check; therefore, the owner of the research
paper is responsible for the content and results of his/her piece(s). Hence, researchers
should fill out the form that has been prepared for this purpose in the journal website.

8. A soft-copy of the research paper should be submitted to the journal.

9. The research paper with the font size (16) for the title, (14) for the content, and (12) for
footnotes. Researcher's name and address come under the title. Kurdish and Arabic
research papers are written in (Traditional) font, and (IEEE) font is to be applied for the
English ones.

10. Footnotes are written at the bottom of the page, and they will be automatically reset
to (1) in any page (i.e. footnotes start from (1) in any page).

11. Reference list is written as follows:

a) For research papers:

Researcher name(s), "Research paper title", Name of the journal, (Year) in the
parenthesis, Volume (No.) Page.

b) For books:

Author name(s), "Name of the book", Publisher, (Year) in the parenthesis, Page.

12. After research approval, all rights received to the journal, and the research owner has
the right to publish its results in books s/he is publishing only, but s/he is not allowed
to submit it to anyone else because the journal has that right.

13. The research owner should resubmit the final edited version of the research paper to
the journal after receiving research approval.

14. After publishing approval, each researcher will receive a hard-copy of the journal for
free.

15. Research papers will be received at (journal@uhd.edu.iq) by the journal and
published on (http://journals.uhd.edu.iq).

Address:

University of Human Development - Sulaimani - Kurdistan Region/Iraq
009647711529060 - 009647480120630

PO Box: Sulaimani 286
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(1) Jakop Tanner (Switzerland in the First World War: Transnational Perspectives on a Small State in Total War)
University of Zurich, Zurich 2012.  http://www.research-projects.uzh.ch/p17091.htm
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Yitzhak Greenberg (The Swiss Armed Forces as a Model for the IDF Reserve System) Israel Studies, Indiana
University Press, Bloomington, Vol.. 18, No. 3, Fall 2013, P. 96
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Elizabeth Greenhalgh (Inventing the Schlieffen Plan: German War Planning 1871-1914) The International History
Review, Taylor and Francis, Oxford, Vol. 26, No. 2, June 2004, P. 386
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Graham Clayton (Swiss Army and the Western Front) Axis History Forum, 7 November 2008.
Hrttp://forum.axishistory.com/viewtopic.php?+=145681.
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Reed (Ten Days that Shook the World) Nisyros Publishers, NY, 1984, PP. 53-57.
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Oliver P. Richmond (Dadaism and Peace Differend) Alternatives: Global, Local, Political, Sage Publications Inc.,
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Clifford F. Wargelin (A High Price for Bread: The First Treaty of Brest-Litovsk an d the Break-up of Austria-Hungary
1917) The International History Review, Taylor and Francis Ltd, NY, Vol. 19, No. 4 , November, 1917, P. 760.
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Los Angles, 2015, P. 42.

o s (el (3 Ujal (3 2dly iadU) Cgntl Caiayy Capns 98 LS e dll ol ol sl ady las OLS7(Y)
S el
Fmg 1Y JleeW St & 5l 093l Tl pr A ) BRL (G sy SISV ATA=Y AR (UL 05 (T)

Ruth-Elaine Tussing (French xx Bibliography, Critical and Biographical References : 2 ¢\ 41+ ple Hed sl e

for French Literature Since 1885) French Institute-Alliance Francaise, NY, 1974, P. 25.
(4) Georges-Andre Chevallaz (The Challenge of Neutrality: Diplomacy and the Defence of Switzerland) Lexington
Books, Boston, 2001, P. 236.

iay 5198 Ak 030 A6 ) (551 L8 20 B 1) Bl ey S § s S Ba ) AV () (55 U U1 Sl S (2)
b LS s 15 o Jlasly pLdll 35U 2 555l ) 5 4l Llinly Ogasy o 130 Lmggr OUI ) iay OF ey O (sl L
lbid, P. 311 ksl cheyped adleidl spudl s i) o Olagle Hlia caly Cnddl (ilSS oy
()



( AY-1 00 o/ . Slgoghl! akale JolT (B bl o) skl b 33581 Jalgal! (&) adall/ & pdiad) dgedld) dnoly Alome )

L 3 Ltal Cisd i a9l sLild) sl Joiar Sl Lie o ) e 3 Wil 10 (3 e ¥ Lyl
it s by Lgsn B8 bogind) Ll 1S Ui S 315 n 3 Byt el G Ulla
Oyl o i) o lelly (5,9 ST Dot s o) LS Plagas o)l 353 ais 01 e
g hizoly Vel Slgd e W) il Sslem s cdod LS cidla Wy a5 o izalls
2 s i35 Ul bl g 8,80l ST 2y (Vb Sl I3t gl e >V Gl Yo e ST
s3Lmg Binul Ll o 35 3,055 Wk Laod ol sl contdl 0 W1 UL of DL Se 4
il 0985 W5 (oA IV Ll sl &l ognidl ST e U g )l i) 05 A3y cadmgg
OV ciaglie LagST el dfobl o) Skl ol e dl) 055 W3y Tagao LagST o LU o) 3Ly
Kot oA @ eath b5 095 g BLAZ (S e oo (2 lg O 0 Uil o2 (50 G g
b g sl O S By Bl su by mndl e gde cngpe B el 2Ny bsaall
sladlly o3Il (3 Lysl lgler 3L i Lang W) bl 4 L (3 8elal) sl
AN RO

odn et DLl i1 e (3081 ) Oy By e 13l OF clasilly B1eY) Boiaze 1Y S Y
sds D90 ali- Y1 s OLS01 6 BICw saey aall Basdll omtt Osmn b pli V1 g (lasilly B1eY)
Y e (Lsae 3V SV sl 13 e o5 58 b Lelim) e S5 01 abley S g 1gd e
27t eV U TS ol Tins Lpomm 0L Logr insd ) 331 Besast IS m) a0 il a1 O UL
DS e naly Bl Joiy sV as L omglae QLYY OWS™ o0 LaST BN (ol LSSy 1y wlsle
3 ke padl S Y () pla VI s Ogop camasty o)Ll 0 Uiy ooy Y1 s ikl gl

o idat f\f}ﬁ\ s o 3_;%}\ j)—"-.’.j cC)L:.A}E.S\ sadexsl Z\_ASM 34)}5\ K.l;-jg L?_».'al\ u—<€ N uy\_é j\ gD

(1) Jonathan E. Helmreikch (The Diplomacy of Apology: US. Bombings of Switzerland During World War IKI) Aerospace
Power Journal, The Aikr University, Maxwell, Vol. XIV, No. 2, Summer 2000, P. 91.
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(3) Stefan Karlen, Martin Meier, George Spuhler and Bettina Zeugin (Switzerland, National Socialism and the Second
World War) Penod, Zurich, 2002, P. 105.
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"Ironically, the time period from 1921-58 was the closest Iraq had ever been to having a historical precedent for
democracy®"
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" it is a social mechanism for resolution of the problem of societal decision making among conflicting interest

groups which permits the largest possible part of the population to influence these decisions through their ability to
choose among alternative contenders for political office®™
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" Federalism is a system of government in which the same territory is controlled by two levels of government.

Generally, an overarching national government governs issues that affect the entire country, and smaller subdivisions
govern issues of local concern®
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"Establishing a governmental system that can accommodate Iraq’s different ethnic and religious groups,
previously kept in check by the political and military repression of the Saddam Hussein regime, is paramount to securing

that peace. In the absence of a system uniquely designed toward this end, violent conflicts and demands for
independence are likely to engulf the country '™
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"By dividing power between (two levels of government)—giving groups greater control over their own political,

social, and economic affairs while making them feel less exploited as well as more secure—federalism offers the only
viable possibility for preventing ethnic conflict as well as establishing a stable democracy in Iraq12“
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9 https://www.law.cornell.edu/wex/federalism
10 Dawn, 2005: 7-21

11 Ibid. p.7

12 Ibid. p. 7-11
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"In particular, measures of the effectiveness of government such as the Economist Intelligence Unit’s ‘Functioning

of Government’ indicator, a sub-component of the Democracy Index, was found to be strongly associated with a
country’s peacefulness'®"
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s Pillars such as acceptance of the rights of others and well-functioning government are vital in ensuring

social cohesion, justice, and the prevention and mitigation of community tensions'*".

13 Some researchers, 2013: 11-12
14 Some researchers, 2013: 6-7
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"Al-Maliki’s sectarianism led to the transformation of Baghdad into a largely Shiite citym"
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....... unlike Jaafari, Maliki was “a tough guy,” seemingly able to defy the Iranian regime'"".
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15 http://www.pbs.org/wgbh/pages/frontline/iraq-war-on-terror/losing-irag/who-is-nouri-al-maliki/
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17 http://www.newyorker.com/magazine/2014/04/28/what-we-left-behind
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..... but as a result, the Shiite militias came into disarmed Sunni neighborhoods at night when the Americans
weren't looking, and ethnically cleansed them. Baghdad went from some 45% Sunni in 2003 to only 25% Sunni by the
end of 20078
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18 Ibid.
19 Dominguez & Shifter, 2013 341-345

( YAY)



( YALYYOu0 ga / GLSo3gher 09dad AL 09ASk yeuwad GyaSHLS g Bl ke Sl gw o93)Shdiabeody ((€) 3ckall /Byl Belll| dnelr Ao )

Research by IEP has also found a strong link between corruption within the police, military and judiciary and
levels of peace. Furthermore, there appears to exist a ‘tipping point’ such that after a certain level of corruption small
increases in corruption result in large falls in peacefulnesszo.
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20 Some researchers, 2013: 5-8
( YAY)



( VALYV O ga / (LS0) gkt 29ADAY SIS 09N yAwdd §ydS)kS § Bl pic (S gus 33 pShadicbuody (€ ) kel / T pid ! il daaler Bloe )

AT
National Security Strategy 2015 YoV (05400 odulwl (630! fow
095 (S 3U Hlrdiar OV 953U
‘Y 3 s
v L) 4w
AR O
Ve Olwslada
Y b
Y Jbe s
§ auis
National Security Strategy 2015 2 Yoo poshd  Lolwl (6550 juw
095 U Hlrdiax Sty 38 S5 PSSy SV
AR SEIs — o gl ges
\% el s

air OIS podd (SYAS (sl 5o AJDJ&HMJUV}QG)Q)K‘G O S podd Ty B s @’;)‘f}) éjf
O\.g_..e\;}:;)dﬁ:j_négs\_l)o: it 93 1Y Oy iy €5y A4S O g4t O 94T (60 94 yud (B et 4wl ity
AL 9 g1 oE)D w}@&)ﬁ“o\fjﬁwa) \.U\Ss\mé\ﬁ&‘\.g

"Moreover, the President said, the U.S. has a moral obligation in Irag to defend populations that face slaughter at
the hands of ISIS fighters®......."
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21 https://www.whitehouse.gov/sites/default/files/docs/2015_national_security_strategy.pdf. P 1-35
22 Ibid. 1-35
23 http://time.com/3095598/obama-iraq-isis/
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"The Kurdish region, which has been semi-autonomous since the United States invaded in 2003 and has grown

more autonomous from Baghdad ever since, also happens to be a much more reliable US ally than is the central Iraqi
government25" b
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..... On Wednesday, Mr. Kerry held a whirlwind series of meetings in Baghdad with Haider al-Abadi, the new Iraqi
prime minister, and other top Iraqi officials. Afterward, Mr. Kerry told reporters that Iraqi leaders had made sufficient
political progress toward forming an inclusive government to warrant further cooperation with Irag against ISIS, including
efforts to help train Iragi security forces. “We stand by Iraq as it continues to build a government that meets the needs of
each of Iraq’s diverse communities, “ Mr. Kerry said.

Mr. Kerry hailed the Iraqis’ decision to create new national guard units that would be recruited locally and given
the main responsibility for security in their home areas. “The United States is prepared to provide technical advice and
assistance in order to help the Iragis move this very important initiative forward,” Mr. Kerry said®".
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"US officials said al-Abadi had promised to create a national guard of local fighters to secure Iraq's 18 provinces

— each run by a governor. That would ensure that the Iragi army and its mostly Shia force would not be in charge of

security in Sunni regions. That would bring salaried jobs, government pensions and other benefits to areas of Iraq

neglected during al-Maliki's eight years in power and which proved fertile breeding ground for Isis®™". s
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"The differentiation between internal and external security, and between police and military, has been a core

principle of the modern nation-state®®".

28 614)5\ o) J:Q':J" Ogl3 Garia A .. 312" http://www.alarabiya.net/ar/arab-and-world/iragq/2014

29 614)5\ o) J:Q':J" Ogl3 Garie & ..d1a)" http://www.alarabiya.net/ar/arab-and-world/iraq/2014
30 Lutterbeck, D. (2004): 45-46.
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"Al-Maliki said Iraqgi society must be cleansed of terrorism, the government must be rid of "administrative
corruption" and factional militias must be disarmed. We must also address the issue of government centrality and the

centrality of the armed forces and that weapons must only be in the hands of the government and the people must be
disarmed," he said.

He said that "no militia in Iraq can share authority with the government's armed forces®'"3
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"Weberian concept of the state, which views the state as a monolithic entity and as the only beholder of the
monopoly of violence®®"s

31 http://www.huffingtonpost.com/john-a-tures/how-we-enabled-isis-by-di_b_5947796.html

32. http://www.independent.co.uk/news/world/americas/iraqs-50000-ghost-soldiersanalysis-this-is-further-proof-of-army-corruption-
9896611.html

33. Balcells. (2012): 406-411
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"......Weberian accounts of militias as constitutive of state failure
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34 Sabine C. Carey, Neil J. Mitchell & Will Lowe, (2013): 4-5
35 Balcells. (2012): 405-409.
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"1. is identified as pro-government or sponsored by the government (national or sub-national)
2. is identified as not being part of the regular security forces,

3. is armed

4. has some level of organization®®". s
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Abstract

The research aims to estimate the rate of economic return year on higher education in the College of Business
and Economics - University of Baghdad as part of the public sector and Baghdad College of Economic Sciences
University within the private sector and the use of function Minsr, through polled a sample of staffing the kidneys, study
sample included the first for 52 personnel and members of the second sample 50 individuals. resolution has been used
as a tool head to collect data and information of samples Alambhuthtin, and achieve the goals of the research used a
number of statistical tools after confirmation of sincerity and persistence, and research has reached into the most
important results, but the

1.Estimated economic rate of return year for university education in the College of Business and Economics -
University of Baghdad with 14% at the level of industry as a whole for the year 2011 which means that the economic rate
of return for the year educational achieve an increase in the income of an educated person about 14%, while the
estimated economic rate of return of general education at Baghdad College of Science Economic University about 9%:
that achieves greater rate of return for the educational year in the tertiary education sector private sector as a whole level
of 9% for the year 2011 2. Consequent weak positive relationship between
experience and return as the percentage increase revenue derived from the limitation of 2% in both sectors public and
private education.
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The Role of Social-emotional skills among kindergarteners in Foreign
Language Learning

Chalak Ghafoor Raouf : University of Human Development
Ranjdar Hama Sharif

Abstract

Nowadays, second language learning among young learners is considered to be one of the
main subjects in the field of education around the world. A lot of researches dealt with this subject,
and focused on the processes of second language learning among young learners. Researchers were
trying to understand and diagnose young language learners’ strengths and weaknesses. They came
up with some evidences which show that language aptitude, gender, age, creativity, and motivation
are among the elements that make a young student be different from other students. Unlike the other
researches, this paper investigated the role of social-emotional skills among young learners in
second language learning. It examined the influences of these skills in the process of foreign
language learning. For this study a kindergarten was chosen, and 20 children were randomly
selected as representatives of the 60 children who applied for an English language course in this
kindergarten. Thirteen of the selected children were male learners, while the rest were females, and
the age of the participants were between 4-5 years old. At the beginning of the English course a
group of socialworkers conducted a pretest to measure the young learners’ social and emotional
skills, and after the English course a group of English language teachers conducted the second test
to measure the learners’ language proficiency. After the data collection, the finding showed a
significant relationship between social-emotional skills and foreign language learning. Those
students who showed a high level of social-emotional skills were more active in learning the new
language, and passed the test of English proficiency with high degrees, while those students who
showed a low level of social-emotional skills couldn’t pass the English proficiency test or passed
with low degrees.

Introduction and Literature review

English language is considered as the first language in the world because it became the
language of science and medicine. Meanwhile, the technological progression, and the social
networks assisted learners around the world to learn this language as a second language. For that
reason, linguists and psychologists are always trying to diagnose the difficulties and the obstacles in
front of the learners in order to reassure a better approach and strategy for English Language
learning. Many factors have been discovered that are supposed to be the obstacles in front of the
process of forein language learning or English language learning.

Individual differences are also among those issues that affect the process of language
learning according to researchers like Erin Richard. Therefore, a lot of researches has been
conducted in the last few years to reveal and detect some of the individual differences that may
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affect the process of forien language learning. The researches came up with some evidences that
show; language aptitude, gender, age, creativity, and motivation are among the individual
differences that make a student be different from other students. These differences can make a
student attain the target language quicker comparing to his classmates in the same course. So, the
researchers emphasized on the significance of individual differences in foreign language learning.
Fredric Doryei demonstrates that “individual differences are the most reliable predictor of language
success; no other phenomena investigated have come even close”. Doryei discussed the significance
of motivation as an individual difference for language learning by stating that, “students who are
motivated, will learn the target language better and in a shorter time comparing to the other
students”.

Gender is also considered as an individual difference that influences the process of language
learning. Erin Richard quoted from Kirmura (Kirmura, 1987 & Long 1991) who says; “due to a
more global representation of language centers in the brain, females utilizes more conscious
strategies than males, including areas of met cognition, planning, and evaluation” (79). So, Kirmura
emphasized on the relationship between gender and language learning.

The previous researches focused on the language aptitude, gender, age, creativity and
motivation as individual differences, but this research concentrates on the role of social-emotional
skills among preschoolers as an individual difference that may affect the process of language
learning. It explores the social life of young learners in relation to the process of English language
learning. Therefore, this research tries to answer the following question:

How important are the influences of social-emotional skills among preschoolers on foreign
language learning?

Methods:

For this study 20 prechoolers will participate, they consist of 13 males with 7 female students.
The age of the learners are between 4 to 5 years old, and they are accepted to take a course of
English language in a kindergarten (Avcilar Annaokulu) in Turkey-Istanbul. The students have been
selected randomly to represent the total students in the kindergarten - 60 students. In the
Kindergarten, five social workers would conduct the first test (DECA) before the English course to
measure the students’ social and emotional skills. After that, four English language teachers would
conduct another test (ELD) at the end of the course as an English proficiency test to measure the
student’s proficiency in English language.

For the objective of this paper, two standard tests would be used to measure the students’ social-
emotional skills as well as their English proficiency. For the first test this paper uses DECA to
measure the students’ social emotional skills, and for the second test, (ELD) test would be used to
test the students’ English language proficiency. The objective of these tests is to find arelationship
between the social-emotional skills of the learners and the process of foreign language learning. At
the end of the two testes the collected data would reveal the influence of social-emotional skills on
forien language learning.

DECA (The Devereux Early Childhood Assessment) is a test which is set for measuring young
children’s social-emotional skills as a requirement for their admission. DECA is “a relatively new
(Y0)
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measure developed for use with preschool children with ages 2-5 years; such measures have the
potential to expand our knowledge about young children’s social-emotional health and can help
support the training of early care and education professionals” (Scott Rosas, 3). For this paper,
forms or questions are available for the social workers in the Kindergarten to observe the young
students’ social-emotional skills. In this test, the paper adapted Richard Erin’s scales and questions
which are a part of DECA to measure the student’s social-emotional skills.

A group of four social workers in the kindergarten would conduct the test, and the test consists
of 7 scales that measure the students’ social-emotional skills. A 5-point scale is used to check, test,
and measure the students’ social-emotional skills during the first week of the test, and the scales
are;

(0= Never, 1= Rarely, 2=Occasionally, 3=Frequently, 4= Very Frequently). Highest number
suggests a great social-emotional strength, while lower number suggests undesirable behavior.
Starts or organizes play with other children.

1- Chooses to do a task that was challenging for him/ her.

2- Listen to or respects others.

3- Controls his/her anger.

4- Handles frustration well.

5- Responds positively to adults comforting when upset.

6- Acts happily or excited when parents returned.

ELDS is conducted to test the student’s proficiency in English language. ELD (English Language
Development Standards) is a standard test that is used by the USA’s state of the Board of Education
to test students in the public schools. According to CSBDE who quoted from Language Arts -
English Language Development (2009) says, “ELD is designed to supplement the English—language
arts content standards to ensure that limited-English proficient students develop proficiency in both
the English language and the concepts and skills contained in the English—language arts”
(California Department of Education, 2009). This test can also be applied to young children who are
learning the English language as a second language.

A group of four English language teachers in the kindergarten would test the students’ English
language proficiency at the end of the English course. The test measures students’ Writing, reading,
listening, and speaking skills. A four point scale would measure their ability during the test:
(1=Fair, 2=Normal, 3=Good, 4= Excellent).

A. Data Collection:

After we conducted the social-emotional test, we analyzed the results and registered them
according to the names of the participants, and after that we let the students to enter the English
course that lasted for three months. After the English course, we conducted the English proficiency
test, and then we analyzed the results of the test and registered the marks according to the names,
and beside the results of the social-emotional test. Through comparing the results of the two tests
one can see the diffrence.

(Y1)
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Results:
Results will be displayed in statistical tables in order to validate the hypothesis that we have

just finalized.
Table 1: shows the results of the test of the students’ social-emotional skills (DECA), and the
students were measured through the following criteria:

1- Starts or organizes play with other children.

2- Chooses to do a task that was challenging for him/ her.

3- Listen to or respects others.

4- Controls his/her anger.

5- Handles frustration well.

6- Responds positively to adults comforting when upset.

7- Acts happily or excited when parents returned.

(0= Never, 1= Rarely, 2=Occasionally, 3=Frequently, 4= Very Frequently). Highest number
suggests a great social-emotional strength, while lower numbers suggest undesirable behavior.

Note: C1 = first criterion, C2= second criterion, etc....

Table 1: Shows the result of the social-emotional test:

Names Sex |[Age|C1|C2|C3|C4|C5]|Cé6 | C7 | Average
Adam Male 4 2 14 | 4 3 4 3 3 %85
Mehmet Male 5 1 1 1 2 10| 2 1 %20
Nazlihan | Female | 4 313 4 2 | 2 3 4 %75
Erdim Male 4 4 13 4 3 4 | 4 |2 %88
Iknur Female | 5 213 3 4 | 2 3 3 %73
Catay Male 4 2 12 |2 1 1 2 1 925
Yusuf Male 4 011 1 0| 2 1 0 %12
Furkan Male 5 312 |2 2 3 2 3 935
ITham Male 4 313 2 3 4 3 4 %80
Turgut Male 5 4 (4 |13 3|23 |4 %90
Isin Female | 5 4 |3 2 3 3 3 3 %86
Ceihun Male 4 30312123 |3]3 %70
Elif Female | 5 4 1 4 3 4 3 3 4 %084
Sule Female | 5 410 1 0| 2 1 0 %15
Nuran Female | 4 313 2 2 3 2 1 960

()
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Sinem Female | 5 4 1 1 2121010 %55
Burak Male 5 313 1]2 1 1 2 |2 %58
Mahmut Male 5 2 1 1 2 1013 0 %40
Duhan Male 5 2 | 2 1 2 | 3|2 1 %60
Sawas Male 5 303 14|33 |4]3 %85

After the three months of the English course, the students participated in the second test
(ELDS) for their English language proficiency. The test measured the students’ writing, reading,
listening, and speaking skills. A four point scale measured their ability during the test which was as
the following:

(1=Fair, 2=Normal, 3=Good, 4= Excellent).

Table 2: Shows the results of the English Proficiency test (ELDS).

Names Sex Age | Listening | Speaking | Reading | Writing | Average
Adam Male 4 3 3 4 3 %90
Mahmet Male 5 2 1 1 2 %30
Nazlihan | Female | 4 4 4 2 3 %80
Erdim Male 4 4 4 4 3 %95
Iknur Female | 5 3 3 4 3 %85
Catay Male 4 1 1 2 1 %20
Yusuf Male 4 1 1 1 2 %25
Furkan Male 5 1 2 2 2 %045
ITham Male 4 4 4 3 3 %90
Turgut Male 5 3 4 4 4 %95
Isin Female | 5 3 3 4 4 %90
Ceihun Male 4 2 2 4 4 %75
Elif Female | 5 4 3 4 4 %95
Sule Female | 5 2 2 3 2 %50
Nuran Female | 4 3 2 2 2 %50
Sinem Female | 5 3 2 2 3 %75
Burak Male 5 2 1 2 2 %350
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Mahmut Male 5 1 2 1 3 %30
Duhan Male 5 3 3 2 3 %80
Sawas Male 5 4 4 4 3 %95

After we have presented the results of both of the tests, we compared them in order to
observe the change happened. DECA is the result or the average of social-emotional test, while
ELD is the result of English proficiency test.

Table 3: shows the comparison between DECA and ELD test

Names DECA | ELD
Adam %85 %90
Mahmet %20 %30
Nazlihan %75 %80
Erdim %88 %95
Iknur %73 %85
Catay %325 %720
Yusuf %12 %25
Furkan %35 %45
ITham %80 %90
Turgut %90 %95
Isin %86 %90
Ceihun %70 %75
Elif %84 %95
Sule %15 %50
Nuran %60 %50
Sinem %55 %75
Burak %58 %50
Mahmut %40 %30
Duhan %60 %80
Sawas %85 %95

After the two tests, the paper relates the results to the research question. The paper’s research
question was (How important are the influences of social-emotional skills among preschoolers on
foreign language learning?). Through the results, the paper shows a significant relationship between
the social-emotional skills and foreign language learning. The results found that those students who
showed a high level of social and emotional skills acquired their foreign language in a better way
comparing to the other students in the same course, while those students who showed a low level of
social-emotional skills couldn’t acquire the target language properly.

Through taking two samples from the tests (Adam “%85, %90 and Sawas “%88, %95) one
can notice the changes happened in the two tests. Adam and Sawas who were enjoying a high level
of social-emotional skills, passed the English proficiency test with a high degree. From their results,
it becomes clear that there is a significant relationship between the psychology of a learners with his
performance and cognitive skills.
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From those learners who could not pass the tests we took another two samples (Mahmut
“%40, %30” and Catay “%25, %20”). From their results, it appears that the psychological
instability affected their improvement in the English course as we can observe it from their results.

Discussion:

Usually when researchers study the difficulties in front of young learners during the process
of language learning, they neglect the psychological side as one of these difficulties. Therefore, this
paper focused on the social-emotional aspects as a psychological side of the young students in order
to tackle one of the serious issues that restrict the process of language learning. The research came
up with a result that may influence the field of language learning. This paper proved that the
psychological instability or a low level of social and emotional skills in a child or a young learner
can be a stumbling block to him to learn the target language properly.

The social workers in the kindergarten met with the parents of those students who showed a
low level of social-emotional skills and couldn’t pass the English proficiency test. The meeting
came up with a result that demonstrates; the students’ low level in the social-emotional test resulted
from their abnormal lifestyle at home. This abnormality in lifestyle created a psychological problem
for the learners in a way they are not willing to communicate with their teachers, and they don’t like
to participate in various activities that may help them to get the language properly. These learners
do not like to interact with their classmates, and this affects negatively on their mental development
and may cause problems for their school readiness. So, we can say that social-emotional skills
among preschoolers have a huge influence on the process of foreign language acquisition.

Conclusion

This paper, inspected the role of social-emotional skills among young learners in foreign
language learning. accordingly, two tests were used in a kindergarten in Turkey which were (DECA
and ELD) to find a relationship btween the social-emotional skills and the process of foreign
language learning. The result of this paper showed a significant relation between social-emotional
skills and second language learning. Those students who showed a high level of social-emotional
skills were more active in learning the new language, and passed the English proficiency test with
high degrees, while those students who showed a low level of social-emotional skills couldn’t pass
the English proficiency test or passed with low degrees. The result of this paper also demonstrated
that students with low level of social-emotional skills do not participate in activities, interaction
with others in the classroom, and they are not happy with exchanging ideas with their teachers,
thereby they cannot learn the language properly. However, students with high level of social-
emotional skills are motivated, they like participation in activities, communication interaction, and
challenging tasks. Therefore, they will acquire the new language normally and without any
problem. In fact, learning a new language needs interaction with the natives or teachers in order to
receive comprehensible input, it needs communication in order to improve speaking ability, and
during this communication learners recive feedback and correction that help their improvement.
Therefore, social-emotional skills directly affect the process of foriegn language learning.
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Appendices

Social-emotional skills and Second language acquisition ----Social worker---
You are invited to participate in this survey. This survey explores the impacts of social-emotional
skills on second language acquisition. This survey aims at finding a connection between social-
emotional skills and second language learning. Approximately 20 students will be asked to
complete the survey, which consists of 7 criteria. The test takes 1day, during the day the social
worker should observe the student’s behaviors and measure his/her social-emotional skills
according to the criteria.
For any question about the research or the procedures, you may send a message to
(Ranjdar213 @gmail.com) or (chalakgh@yahoo.com) .
Part A: Personal information: Name:

Al.Gender: |:| Male |:| Female

1- Starts or organizes play with other children.
2- Chooses to do a task that was challenging for him/ her.
3- Listen to or respects others.
4- Controls his/her anger.
5- Handles frustration well.
6- Responds positively to adults comforting when upset.
7- Acts happily or excited when parents returned.
(0= Never, 1= Rarely, 2=0Occasionally, 3=Frequently, 4= Very Frequently). Highest number
suggests a great social-emotional strength, while lower numbers suggests undesirable behavior.

Social-emotional skills and Second language acquisition ----English Language Teacher---

You are invited to participate in this test. This test explores the impacts of social-emotional skills on
second language acquisition. This test aims at finding a connection between social-emotional skills
and second language acquisition. Approximately 20 students will be asked to complete the survey,
which consists of 4 criteria. The test takes 1 hour, during the hour the teacher should test the
students at the same time according to the pints bellow.

If you have questions at any time about the research or the procedures, you may send a message to
(Ranjdar213 @gmail.com) or (chalakgh@yahoo.com).
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Part A: Personal information: Name:

Al.Gender: [ ] Male Female

The test measures students” Writing, reading, listening, and speaking ability. A four point scale would
measure their ability during the test which is the following: (1=Fair, 2=Normal, 3=Good, 4= Excellent).

Listening:

The teachers measure the students’ listening ability, they would pronounce a name of an object in the
classroom and ask the students to point to it, such as window, door, chair, and blackboard.

Speaking:

The teachers measure the students’ speaking ability, they would pronounce a word or a phrase and ask
the students to repeat it, such as; Father, House, I am a student.

Reading:

The teachers measure the students’ reading ability, they would ask the students to identify a printed
name or to match an image with its name.

Writing:

The teachers measure the students’ writing ability, they would provide some pictures (pictures of a
fish, book, car, etc) and ask the students to identify or write the name of the pictures.
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The Alternations and the Semantic Components of the Verb 'Dre ‘Tear’ in
Sorani Kurdish and its English Equivalent ‘Tear’

Hiba Esmail Gharib, PhD in Language and Linguistics,University of Sulaimiani-Iraq

Abstract

This paper undertakes a sematic-syntactic analysis of verbs relating to the action of ‘tearing’
in Sorani Kurdish and English; it employs the framework of the Natural Semantic Metalanguage
(hereafter, NSM) developed by Anna Wierzbicka and her colleagues. I will use NSM to fully
investigte the meanings of the two verbs and to reveal the semantic structures and distinctive
aspects of verbs under investigation. The NSM methodology, based on semantic primes and a
grammar of combinability, enables the researcher to dig deep into language-specific concepts in a
clear cut manner, while at the same not being a linguistic bias.
Keywords

Sorani, Kurdish, English, semantics, alternations, verb, dr, Natural Semantic Metalanguage.

1. Introduction

This paper sheds lights on the verbs ‘dr’ and ‘tear’ in Sorani Kurdish and English, and shows
the different syntactic alternations of the verbs. One of the main sections that has been discussed
here is that how adding some prefixes to the verb dr would affect the semantic components of the
verb and decided the manner in which the action of the verb is achieved besides the direction of the
action. The affix that is added to the verb confines the use of the verb to the concrete use only.

Section 2 introduces the reader to Sorani dialect and the geographical places where it is
spoken, section 3 presents The MNS approach briefly; section 4 and 5 deal with the semantic
components and the syntactic alternations of the verbs ‘dr’ and ‘tear’ in Sorani Kurdish and English.
Section 6 shows how adding affixes to the verb ‘dr’ leads to change the semantic components of the
verb. Section 7 deals with the semantic and syntactic alternations of the verb tear in English. There
a discussion section in the paper that compares the semantic and the syntactic characteristics of the
verbs. The paper ends in a conclusion and a list of references used in this work.

2. Sorani Kurdish

Kurdish is one of the languages spoken in western Asia by the Kurds. It belongs to the
Iranian language family, which is considered to be a branch of Indo-Iranian from the Indo-European
language family (Abdullah 1967). Languages closely related to Kurdish include Balochi, Gileki,
and Talysh, languages which belong to the northwestern branch of the Iranian language family.
Kurdish is spoken in Iran, Iraq, Turkey, Syria, Lebanon, Armenia, and Azerbaijan.

The exact number of people who speak Kurdish in the world is not known, both because of
the unstable political situation in Kurdish areas and because of the great number of Kurds who live
in the diaspora. Kurds are considered to be the fourth largest ethnicity in the Middle East after the
Arabs, Persians, and Turks (Erikson 2006). Most Kurds are bilingual. This is due at least in part to
the fact that there is no independent Kurdish state, and so they tend to live in linguistically diverse
areas, interspersed with other populations in different countries. For example, the Kurds in Turkey
speaks Kurdish and Turkish, and the Kurds in Iraq speak Kurdish and Arabic.

1 The infinitive form of the verb is (dr) but | used it as (dre) to the ease the pronunciation.
(YvYy)
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3. The NSM Approach

The natural semantic metalanguage (NSM) is a linguistic theory based on the conception of
Polish professor Andrzej Bogustawski. The leading proponents of the theory are Anna Wierzbicka
at Warsaw University and later at the Australian National University who originated the theory in
the early 1970s (Wierzbicka 1972), and Cliff Goddard at Australia's Griffith University (Goddard &
Wierzbicka 1994, 2002). The NSM approach is an approach that depends on semantic primes and a
grammar of combinability. Semantic primes are a small set of universal meanings, which can be
found as words or word-like components in all natural languages. Those words can be translated
and rendered into any language and understood by all language users. Some good examples of
those primes are (I, YOU, KNOW, GOOD and TO). By combining these simple basic concepts, we
can reveal the meaning of a word which is specific to a certain language. (Otomo, A., & Torii, A,
((2006)).

4. The semantic components of the verb ‘dr’ in Sorani Kurdish'

The verb ‘dr’ in Sorani Kurdish is translated into the verb (tear) in English (Nawxosh,
2013).The verb dr ‘tear’ in Sorani Kurdish refers to action that can be achieved by using the force
of human hand only. The following examples will explain what I mentioned:

I. Qumash- aka -m ba dast dr
cloth- def.- NOM1? with hand tear-pas.
“I tore the cloth with my hands”

2. kartonak- ak- i ba dast  dr-e
board-  def.- ERG3 with hand tear-pas.ABS3
“He tore the board with his hands”

When the action of the verb ‘dr’ is applied on an object by hand, the results seems chaotic and
messy. The action denoted by the verb ‘dr’ is achieved intentionally, which means that the agent
who achieves the action has the intention to achieve it already. The action cannot be done
unintentionally especially. For example:

3. *min na-m zani ba  dast qumash- aka— m dr
I not-ABS1 know with hand cloth- def. ~ABS1 tear-pas.ABS3
*“I did not know (realize) that I tore the cloth”
No native speaker of Sorani Kurdish would accept sentence (3) as the sentence implies that the
action is achieved unintentionally. The verb ‘dr’ could be analyzed as an action of separating an
object without a tool, the results that show on the object are neither clean nor straight. The action
needs an agent to be achieved. In another way:
X (apply the action of separating on) Y
X Dre (tear) Y
In the above the (X) represents the agent and the (Y) represents the object that undergoes the action

of tearing.
I will provide a table that shows the objects that can undergo the action of verb ‘dr’ in Sorani
Kurdish: Table (1): objects that undergo the action of the verb “dr”
The objects
Cloth
Paper
Leather

1 | would like to thank DR. Mohammad Ahmad Kasas for helping me with his authentic information in writing this
section.
2 | will provide an abbreviation list at the end of the paper to explain the abbreviated forms used in the paper.
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An ear
Eardrum
Skin
Leather flask

5.The syntactic alternations of the verb ‘dr’ I Sorani Kurdish
The verb ‘dr’ in Sorani Kurdish undergoes the causative, middle and passive alternations.
a. The causative alternation:
The verb “dr” undergoes the causative alternation. The verb denotes an action that is achieved
by a doer and the effect of the action is reflected on an object as in (4):
4. barg-dro- ka qumash-aka-i dr- e
cloth-sewer-def. cloth-def. - tear-pas.ABS3
“The sewer tore the cloth”
The verb “dr’ is one of the verbs in which the causative marker is attached to the verb when the
agent achieves the action intentionally as in (5):
5. Mindal-aka parday-ee  gwe dra- n ba  penuus
child-def. =~ drum- of- ear  tear- pas.-caus. with pencil
“The kid tore his eardrum with a pencil”
b. The conative alternation:

The conative frame, named after Latin conor/conari ‘to try’, is most often treated with
reference to the conative alternation, a transitivity alternation that modifies the interpretation of a
transitive verb towards denoting “an ‘attempted action’ without specifying whether the action was
actually carried out” (Levin 1993: 42). The transitive variant, in contrast, specifies that the action
has indeed been carried out. For example, notice the contrast between the following pairs of
examples:

(6) a. I shot the bird.

b. I shot at the bird.
(6a) entails that the bullet actually reached the target (the bird) but such an entailment does
not hold in (6b).

The verb ‘dr’ does not undergo the inchoative alternation because the verb entails an action
that is actually achieved not only an attempt to achieve the action.

c. The middle alternation:

Middle alternation doesn’t refer to specific events, but to possible events. They are thus
generic statements, whence their use in the simple present rather than the progressive. The verb ‘dr’
undergoes the middle alternation. The middle alternation usually needs an adverb that expresses the
manner in which the action is achieved.

7. 1bringok baasani da- dr- (1)
cloth easily  imperf.tear-ABS2

“Bringok can be easily torn”

d. Passive alternation:

The verb ‘dr’ undergoes the passive alternation in Kurdish. It denotes an action achieved on a
theme by an implicit agent. The passive morpheme -ra is added to the verb to refer to the implicit
agent, which is not in the structure of the sentence

8. mindal-an chard- 1 automobile- aka- y- an dra- n
children- pl car cover-of car- def.- ASB3 pl. tear-pas.-cause.
“The children tore the car cover”
6. The verb ‘dr’ and the prefixes da- and hal-.
Verbs have their own elements of meaning which include the kind of the action (if the verb
refers to an action), the tools or the means by which the action is achieved, directionality, besides

1 It is a very thin, delicate kind of cloth that can be easily torn.
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the objects that needs to be used with the verb. Adding a prefix to the root of the verb changes the
semantics of the verb, in other words, it adds new elements and components of meaning to the
original meaning, and sometimes it changes all the contexts in which the verbs is used. Languages
differ in their means of modifying the original meaning of verbs. English uses verb particles to
modify verb meaning, while Sorani Kurdish utilizes prefixes to modify the meaning of verbs.
Sorani Kurdish utilizes prefixes such as da- and hal- to add directionality element to the original
meaning of the verbs when this prefix is added to a change —of- state verb, it adds new components
to the verb meaning as the directional component. The various examples used in this work shows
clearly that those prefixes can be a way to extend the meaning of the verbs, and creates new
contexts in which the verbs can be used. Adding the prefix hal- to the root of the verb ‘dr’ makes a
bit of change in the original meaning of the verb as it give it the sense of a cutting from top to
bottom, as the following example shows:
9. gosht frosh- aka wurgi mar- aka- 1  hal- dr- e
meat- seller- def. gith  lamb —def.- of pref- tear-pas.ABS3
“The butcher tore the lamb’s girth”
Sentence (4) shows how the verb is used to indicate the action that is achieved by the butcher which
1s tearing the girth of the animal and it shows how the action is achieved from top to bottom.
10. 1g- 1 dar- aka pest-i dast- i hal- dr- e
branch- of- tree- def. skin-of- hand- ERG3 pref- tear-pas.ABS3
“The branch of the tree ripped his skin”
Sentence (10) expresses the same idea that the action of injuring has happened from top to
bottom which means that directionality plays a great role in showing the way the action is achieved.
11.Gwara qurs- aka qwe-1 kch- aka--- 1 hal-dr- e
earring heavy- def. ear-of girl- def.- ERG3 pre-dr-pas..-ABS3
“The heavy earring tore the girls ear”

Example (11) shows clearly how the prefix hal- indicated the direction of the action as the
earing hangs out from the ear and as it seems heavy and big, it causes to tear the ear and the action
of tearing is happening from top to bottom.

The above examples show clearly that adding the prefix hal-to the root of the verb ‘dr’ adds a new
component to the original meaning of the verb. The component is the direction in which the action
1s achieved which is from top to the bottom. There is another prefix in Sorani Kurdish which is da-
and this prefix can be added to the verb ‘dr’ and it also adds the component of directionality to the
other components of the verb, but it differs in the sense that it entails that the action is achieved
from the bottom to the top:
12. Bazergan- aka qumash-aka-i  da- dr- e
seller- def. cloth-the- ERG3 pref. tear-pas.ABS3
“The draper tore the cloth”
In (12) the verb ‘dr’ shows the action of tearing is achieved from the bottom to the top which means
that directionality is very clear in the fulfillment of the action.
13. afrat- aka jle Xo- i da-dr- e la daxa
woman-the clothes-self-ERG3 pref.-tear-pas.-ABS3 of anger
“The woman tore out her clothes out of her anger”

Again directionality is very clear in achieving the action of tearing in (13) which shows the
role of the prefix da- in expressing the direction of the action.

The prefixes da-and hal- are used with many verbs in Sorani Kurdish especially the change-
of- state verbs and they add new semantic component to the original ones of the verb. They both
entails directionality, e.g. they shows the direction in which the action is achieved. The prefix hal-
shows that the action is achieved from top to the bottom, while the prefix da- shows that the action
is achieved from the bottom to the top.
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7- The verb ‘tear’ in English

The verb ‘tear’ is an event verb in English; it is a member of the change of state verbs. These
verbs refer to action that brings about a change in the “material integrity” of some entity (Hale and
Keyser (1987)). The verb tear does not provide information about how the change is going to
happen.

All of the tear-like verbs in English describe the process of separating something with one’s
hands or may be with teeth. The verb tear cannot be used with reflexive objects as in:

*(14)  The piece of cloth torn itself.

No type of cutting tool is implemented as knife, scissors etc. (Otomo, and Akiko,2006)

(15)  John tore the cloth.
(16)  John tore the bread.
(17)  John tore the wrapping paper.

The quality of the various objects that undergoes the action of the verb ‘tear’ is that these are
‘things that one can separate using the hands’. Such objects cannot be too ‘hard’ or too ‘soft’. If the
object is too hard — metal for example — then one cannot separate it by hand; one would probably
need some other instrument. On the other hand, if the object is too soft — jelly for example — then
one could probably separate it using only one hand. Thus, the object must be something that one
can rip apart only by using both hands, for which one needs no other instruments. This is the basic
sense of the objects for tear; and it is common to the Japanese verbs as well. (Hale and Keyser
(1987)).

Focusing now on the manner of ‘tearing’, English tear does not specify any particular or
direction which means that the verb does not specify the direction whether the action is achieved
from bottom to top or from right to left or vice a versa.

English verb ‘tear’ does not require any specific result (but it still can). In other words a
person tearing something does not have to intend some specific result, as long as the object will
become ‘two things’ as a result of tearing (Otomo, and Akiko, 2006).

The verb ‘tear’ undergoes the causative alternations as:

(18) She tore a calf muscle playing squash.

It undergoes the middle alternation as in:

(19) Careful—the fabric tears very easily.

It also undergoes the passive:

(20) I was torn between my parents and my friend.

Interestingly the verb ‘tear’ cannot be used in the inchoative alternation:

*(21)  The cloth tore

It seems that the verb needs the agent to be there in the structure of the sentence and the
sentence would be ungrammatical without it.

In what follows I will show some differences and similarities between the verb tear in English and
the verb ‘dr’ in Sorani Kurdish.

8- Discussion:

Semantically, the verbs ‘tear’ and ‘dr’ both express an action of separating an object into two
pieces. The action is achieved by either hands or teeth, which means that there is no tool involved in
the action of tearing. The objects that undergo the action of the verbs ‘tear’ and ‘dr’ have to be not a
hard object as wood, in other words the object has to have the ability to be ‘separated’ by hand or
teeth.

Syntactically, the verb ‘tear’ in English can undergoes the causative, middle and passive
alternations, while the verb ‘dr’ can undergoes the causative, middle, and passive alternations.

Even the two verbs of tearing in English and Sorani Kurdish share many similarities
semantically and syntactically, but still there many differences between them regarding the kinds of
objects that can undergo the actions. For example, (ear, skin) can undergo the action of the verb ‘dr’
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but they cannot undergo the action of the verb ‘tear’ in English. Besides, the verb ‘dr’ can be used
with some kind of prefixes as ‘hal’ and ‘da’ and those prefixes would add new element of meaning
to the original meaning of the verb which is directionality. The verb ‘tear’ in English cannot be
cooperated with any kind of prefixes to show directionality.

The two verbs of separating in English and Sorani Kurdish share some characteristics but show
many differences semantically and syntactically.

9. Conclusion

To conclude Sorani Kurdish verb demonstrate different semantic components from the English
verb ‘tear’ in its meaning as it is used in different contexts with different objects. Syntactically the
verb dr undergoes the causative, inchoative, middle and passive alternations but not the conative
alternations. Adding suffixes to the root of the verb leads to add more semantic components to the
original meaning components of the verb. Generally speaking the verb dr has some semantic and
syntactic specific aspects driven from dialect and the uses of the verb.

List of abbreviations
Cause: Causative marker
DEF: definite

ERG: eragative case
IMP: imperative aspect
Indef: indefinite article
Past: Past tense marker
PI: Plural marker
Imperf: imperfect
ABS: absolutive
NOM: nominative case
Perf: perfect
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Enhancing Listening Comprehension through Testing; a Case Study.

Othman H. Aziz: University of Human Development

Abstract

Listening comprehension is one of the important skills in foreign language learning, however,
there has been relatively little research in this field. For that matter, testing listening skill has not
had a long history either. Currently the situation is different and the listening test has been given
sufficient weight in language testing and assessment. Almost all standardized and proficiency
English language tests throughout the world include listening component (e.g. TEFOL, ILETS,
various Cambridge Exams). Certain universities have even included a listening component in their
entrance examination (e.g. in Japan); while other educational institutions have made an English
proficiency certificate (which has a listening component) a graduation requirement (e.g. HCT in

UAE).

This study aims at investigating the effect of 'pre-test preparation' on test achievement. The
subjects were a group of 3™ year university students on a B.A. degree programme in English, in
Kurdistan region, Iraq. The project extended over a period of three months; during which the
students were being prepared to sit for two proficiency (standardized) listening tests, namely
Cambridge Preliminary (known as PET). Results of the first test, as expected, were rather
unsatisfactory. The students were made aware of their mistakes through analysis of their test results.
After a period of two months the students were put through another listening test of the same level
of proficiency to find out if their familiarity with the test processes and procedures would affect

their test achievement. The results showed remarkable improvement.

It is hoped that this study and the suggestions that are made, would be of benefit for teachers

and test-takers alike, in tackling some issues related to listening comprehension.
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Part one

Review of Research on Listening Comprehension
1.1 Introduction to the history of teaching listening

It is commonly agreed by educators and applied linguists that the study and research in
listening comprehension is relatively recent (as compared to other language skills) Brown (2010),
Bloomfield, et al., (2011a), Rost (2011). The interest in this field of language teaching can go back
to early 20™ century. The development in recording technology in the early 1900s gave birth to a
new science, Acoustic phonetics, listening was defined in terms of reliably recording acoustic
signals in the brain for later use. Interest in listening continues as a result of emergence of new
technologies in telecommunications and later in computer sciences. These changes were also
reflected in teaching languages as the recording industry made it possible to bring native speakers'
voice (sounds) into classrooms. This enabled language learners to listen to authentic conversations
of the speakers of the target language. (Rost, 2011)

Brown (2007) relates the reason for the delay of giving importance to listening skill to human
beings "natural tendency to look at speaking as the major index of language proficiency". Consider,
for example, our commonly used query, 'Do you speak Japanese?' Of course we don't mean to
exclude listening comprehension when we say that, but when we think of foreign language learning,
we first think of speaking. In the decades of the 1950s and 1960s, language-teaching methodology
was preoccupied with the spoken language. Language teachers were busy with oral drills,
repetitions and miming tasks. It was not uncommon for students to practice phrases orally they
didn't even understand. (Richards 2008).

1.2 The role of listening in language education

Listening plays an important role in communication, yet it is arguably, as claimed by Nation
& Newton (2009: 17)." the least understood and most overlooked of the four skills (L, S, R and W)
in the language classroom". It is believed that of the total time spent on communicating, listening
takes up 40-50%; speaking, 25-30%; reading, 11-16%; and writing, about 9% (Gilakjani and
Ahmadi, 2011, cited in Hamouda, 2013). Nation & Newton (2009: 17) reiterated Nunan's, (1998)
similar views on the time spent by L2 learners on listening, claiming "that over 50 percent of the
time that students spend functioning in a foreign language will be devoted to listening" (cited in
Nation & Newton, 2009).

There is a collective agreement among linguists and educators that listening is the first skill
acquired in the process of learning the first language (L.1). Listening, as pointed out by Nation &
Newton (2009: 37) "is the natural precursor to speaking; the early stages of language development
in a person’s first language (and in naturalistic acquisition of other languages) are dependent on
listening ". It takes a child up to 6 months or more of listening to his/her surrounding to produce
his/her first simple syllable of the CV pattern, e.g. pa, ma, ba . The child continues with this process
until he/she develops proper spoken form of the language, with the continuous help from adults in
correcting him/her. It is through listening that speaking is developed and later language acquisition
takes place.

A similar process to that of learning L1 also occurs in the classrooms of learning the second
language. Students always do more listening than speaking. Listening competence, as Brown puts
it, “is universally "larger" than speaking competence. It is not surprising then, that in recent years a

( YA+)



( t4)-t¥a4e 4o /Enhancing Listening Comprehension ... (¢) adat! / & pdd! duelld) Aaeler Ahomo )

great emphasis has been placed on listening comprehension by the language-teaching profession
(Brown, et al. 2012: 161).

Our knowledge and understanding of this sophisticated and complex behaviour is still very
limited. Brown (2013:1) claims "that even after decades of study, we may just be scratching the
surface of a deep understanding of the fundamental processes and mechanisms that underpin our
ability to communicate with members of our own species". This view also echoed by other
researchers in the field of language learning as Bloomfield et al. state "Despite its importance in the
development of second language (L2) proficiency, there is little research on listening
comprehension in a second language" (Bloomfield et al. 2011)

In view of Richards (2008) to understand the nature of listening processes, "we need to
consider some of the characteristics of spoken discourse and the special problems they pose for
listeners. Spoken discourse has very different characteristics from written discourse, and these
differences can add a number of dimensions to our understanding of how we process speech. For
example, spoken discourse is usually instantaneous. The listener must process it “online” and there
is often no chance to listen to it again." (ibid: 3)

Listening is also an area that is interconnected with numerous areas of inquiry and
development. Listening is quite apparently relevant in humanities and applied sciences such as
linguistics, education, business and law, and in social sciences such as anthropology, political
science, psychology and sociology. At the same time, the processes of listening are relevant to
natural sciences such as biology and chemistry, neurology and medicine, and to the formal studies
of computer sciences and systems sciences. (Brown, 2011)

1.3 Defining listening

When an argument is about to reach a deadlock, the speaker may ask the listener 'would you
listen to me?' What is meant here is ' can you try to understand me, or comprehend what I am
saying'. Generally speaking, listening can be defined as the ability to identify and understand what a
speaker is saying among people who 'speak' same language (including those who have learnt that
language as a second language).

To Rost (2011) the process of listening "involves overlapping of four types of processing;
neurological processing, linguistic processing, semantic processing, and pragmatic processing. A
complete understanding of listening needs to account for all four types of processing, indicating
how these processes integrate and complement each other". The above definition requires
understanding the speaker's accent or pronunciation, grammar, vocabulary and comprehension of
meaning; all happening simultaneously. In simple terms an able listener of a particular language
community is capable of identifying and analysing the sound waves produced by a speaker
belonging to the same community; then decoding these into meaningful elements.

14 Assessing Listening

In their Preface' to Gary Buck's (2009) Assessing Listening, Alderson & Bechman claim that
"The assessment of listening abilities is one of the least understood, least developed and yet one of
the most important areas of language testing and assessment". Because of this complexity "the
testing of listening comprehension presents considerable problems" Buck (2001). Developing
listening comprehension is important for understanding spoken discourse in the second or foreign
language. In situations where tests of speaking can not be administered for practical and logistical
reasons, "it is crucial to test listening" instead, Alderson & Bechman in Buck's (2009).
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1.5 Listening Comprehension Problems

Problems relating to listening comprehension of L2 learners seem to be occurring worldwide.
Goh (2008) reports that "All language learners face difficulties when listening to the target
language." Types of these problems (as well as recommendations to tackle them) are documented
by numerous researchers in the field (Hamouda, 2013, Goh, 2008, Bloomfiel et al., 2011a). Goh
(2008) lists a range of listeners' problems and difficulties that have been investigated "from text
structure and syntax to personal factors such as insufficient exposure to the target language, and
lack of interest and motivation. It is not, however, the aim of this study to review these problematic
issues. It is suffice to say here that since listening involves a cognitive process, remedies and
solutions to them are not readily available.

1.6 How Listening is assessed

As it was pointed out earlier, listening is a cognitive activity, meaning that we cannot see
what is happening inside the brain. The question that could be raised here is 'how can we measure
something that we can not see?' Brown and Abeywickrama's (2010: 159) answer is to "rely as much
as possible on observable performance in our assessment of students. Observable means being able
to see or hear the performance of the learner". Brown and Abeywickrama classified the four
language skills according to their observable performance, as illustrated in the following table.

Can the teacher directly observe ...

the Process ? the product?
Listening No No
Speaking Yes No *Yes
Reading No No
Writing Yes Yes

Observable performance of the four skills (adapted from Brown and Abeywickrama's. 2010)
*Except in the case of an audio or video recording that preserve the output

The table shows that neither the process of performance nor the product of listening and
reading, i.e. the 'receptive skills' can be observed. This means that when we communicate and get a
response, whether verbally, in an action or written output, we are observing the result of the
listening. "You can no more observe listening (or reading) than you can see the wind blowing", that
is to say observing "the result of the wind by noticing trees waving back and forth" (Brown and
Abeywickrama 2010: 160). Speaking and writing 'productive skills', on the other hand, can be
heard and seen; and their products can be kept 'permanently observable, as "meaningful intake
somewhere in the brain" — or as recorded speech. In conclusion Brown and Abeywickrama claim
that "all assessment of listening and reading must be made on the basis of observing the test-taker's
speaking or writing (or nonverbal responses), not on the listening or reading itself. Thus, basically,
all assessment of receptive performance must be made by inference! (my emphasis)" (ibid).
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To clarify the above argument further Brown and Abeywickrama (2010) explain that "we
have developed reasonably good assessment tasks to make the necessary jump through the process
of inference, from unobservable reception to a conclusion about comprehension competence", i.e.
the actual performance is made "behind the scenes". The argument leads to the fact that listening is
"often implied as a component of speaking" and "the overtly observable nature of speaking renders
it more empirically measurable than listening" (ibid: 161).

Part two

2.1. Effect of familiarising students with a standardised listening test on test results

There is a strong belief that factors such as "motivation and familiarity with test formats, do
affect test performance" Rost (2011: 221). Large scale examining bodies and testing institutions
annually publish instructional approaches and testing preparation guidelines to help students
perform well on tests.

This part explores the processes and procedures that were undertaken to conduct two
standardised (proficiency) listening tests, and then analyse and compare their results. The tests
were past papers of the listening component of Cambridge's Preliminary English Test (known as
PET). The aim was to find out the effect of 'familiarity' with the test on the test results.

The listening component of PET carries 25% of the total test marks, conducted in 30 to 36
minutes. The other components 'Reading, Writing and Speaking' each also carries 25% of the test
marks.

PET, as claimed by Cambridge "is equivalent to Level Bl of the Common European
Framework of Reference for Languages (CEFR) which is labeled as an intermediate level.

The following is the list of 'Can Do' statements (descriptors) from the CEFR (Council of
Europe, 2001, p. 66, cited in Rost 2011).

Level Descriptor

B1 Can understand straightforward factual information about common every
day or job-related topics, identifying both general messages and specific details,
provided speech is clearly articulated in a generally familiar accent. Can
understand the main points of clear standard speech on familiar matters
regularly encountered in work, school, leisure etc., including short narratives.
Can understand enough to be able to meet needs of a concrete type provided
speech is clearly and slowly articulated.

The reason I selected PET was because PET is a standardized test prepared by well-
established and worldwide known examination board, which takes English language tests seriously
in terms of principles of language assessment (namely Practicality, Reliability, Validity and
Authenticity). Another reason was/is my personal background; I am quite familiar with the test
procedures and administration requirement. In addition I had worked as an oral examiner for the
speaking component of PET for 11 years.

( YAY)



( t4)-t¥a4e 4o /Enhancing Listening Comprehension ... (¢) adat! / & pdd! duelld) Aaeler Ahomo )

2.2. Helping students prepare for tests

It is a natural phenomenon for test-takers to feel anxious before taking a test. In order to help
students to overcome such anxiety the following steps were taken:

1. The format of the test was explained to the students

2. The sample test of Cambridge English PET was used as a mock test to familiarize
the students with the content of the test.

3. The test results were given back to the students pointing out the areas of difficulty
and correct answers for positive washback effect.

4, Questions and concerns were discussed and a date was allocated for a real-like

listening test.
There was a general feeling that these steps helped to alleviate anxieties the students felt about
the test.

2.3. Result of the first test

Considering the linguistic background of the students and their knowledge about English
language, it was expected that most of them would do well in the test. The results however showed
the opposite. The overall results of the whole test could be seen in the following chart.

25
20 "~

5 M
\_‘\’_‘\Q—H—‘\‘ —e— Total
10 >

Scores obtained (out of 25)

OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

13 5 7 9 11 1315 17 19 21 23 25 27 29 31 33
Number of students (34) who took PET Listening

Overall results of the 'PET — Listening' carried out by 34 students

The breakdown of the range of the marks obtained is as follows:

Result of the first PET Listening Tests

Range of marks obtained 0-5 6-10 11-15 16-20 | 21-25

Number of students 2 14 8 8 2

If we consider the passing mark to be 50%, i.e. 12.5 marks for this test, the result will be as
follows:
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The Pass and fail marks

Marks obtained Marks obtained
12 and below 12.5 and above

(Fail) (Pass)
Number of students 12
Percentage of 34 students 65% 35%

2.4. Statistical Analysis of Item Difficulty and Item Discrimination

A Simplified form of item analysis, recommended by Miller et al. (2009) and Brown &
Abeywickrama (2010), was applied to determine item difficulty and item discrimination for the
items in parts 1 & 2. (Items in Parts 3 & 4 were excluded in this analysis because part 3 required
production response (in writing), and part 4 required "True and False' answers in which guessing
and 'luck' could play a large role (50% chance). The results of an item analysis, as claimed by
Miller et al. (2009: 351) "can be useful in identifying faulty items and can provide information
about students' misconception and topics that need additional work". In this analysis my intention
was not to identify "the faulty items", but rather to find out which test items caused difficulties for
the students.

In this analysis the group under investigation consisted of 34 students; for procedural analysis
responses of the 10 highest-scoring students was compared to the responses of the 10 lowest-
ranking students (29% for each), leaving 14 middle range students (42%) which were not used in
the analysis.

2.5. Determining Items of Difficulty & Discrimination

Item difficulty (also known as item facility) Miller et al., (2009: 355), Brown &
Abeywickrama (2010: 70) - a statistic used to examine the percentage of students who correctly
answer a given item - was calculated by using the following formula:

Item Difficulty = Number of students answering correctly divided by total number of
students in the upper and lower groups (20 students in this case). Result of this operation would
indicate that 85% or higher would be considered as very easy item, while 15% or lower would be
considered as very difficult item.

Item Discrimination - a statistic that indicates the degree to which an item separates the
students who performed well from those who did poorly. That is to say it shows the difference
between the number of students in the upper and lower groups who got the answer right. (High
discriminating power would approach a perfect 1.0, and no discriminating power at all would be
Z€ero.)
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Example: interpretation of the analysis of item 2, part 1 of the test:

Test PET Listening
Alternatives
Dates Difficulty
used Students A|B|C Omits | % Discrimination
Item 2 Upper10 (1 [0 [ (9) 0
Lower10 |5 |3 | (2) | O 55 0.70

Embolden figures between parentheses are the correct answers.
Item of difficulty = 9+2/20 = 11/20 = .55 or 55%; this item is moderate.
Item discrimination = 9-2/10 = 7/10 = (.70).

The advantage of having 10 students in each upper- and lower-scoring groups could help to
easily make mental calculation (Miller et al., 2009: 356).

Embolden figures between parentheses alternatives are the correct answers.

Test PET Listening
Alternatives
Dates Difficulty
used Students A B C Omits | % Discrimination
March-
Item 1 2012 Upper 10 4 (6) 0 0
Lower 10 0 0 10 0 30 0.60
Item 2 Upper 10 1 0 9) 0
Lower 10 5 3 (2) 0 55 0.70
Item 3 Upper 10 0 (10) |0 0
Lower 10 3 (6) 1 0 80 0.40
Item 4 Upper 10 1 9) 0 0
Lower 10 4 (2) 4 |0 55 0.70
Item 5 Upper 10 (6) 2 2 0

(YA



( Ya\-t¥44e g /Enhancing Listening Comprehension ...

(&) ddat!/ A i) dpelld) Aol Aome )

Item 6

Item 7

Lower 10 (1) 5 4 0 35 0.50
Upper 10 1 1 (8) 0
Lower 10 7 2 (1) 0 45 0.70
Upper 10 2 1 (7) 0
Lower 10 4 4 (2) 0 45 0.50

Table 1. Item analysis of PET Listening result of Part 1.

In Part one of the test which consists of 7 items, students of the upper scoring scale got 48
correct answers out of possible 70 i.e. 69%

Students of the lower scoring scale got 12 correct answers out of possible 70, i.e. 17%

A glance at the table shows that item No. 1 (with zero response from the lower-scoring group)
was the most difficult and item No. 3 was the easiest.(with 100% responses from the upper group
and 60% responses from the lower group). The rest of the items were of moderate difficulty.

Item No. 3 had the lowest discriminatory power (.40), and items 2 & 3 had the highest

discriminator power (.70).

The following table shows the analysis of part two of the test

Alternatives
Dates Difficulty
used Students A B C Omits ) Discrimination
Item 8 Upper 10 3 4) 0
Lower 10 5 2) 3 0 35 0.30
Item 9 Upper 10 &) 1 1 0
Lower 10 (D 4 5 0 45 0.70
Item 10 Upper 10 1 1 (8) 0
Lower 10 1 8 (D) 0 45 0.70
Item 11 Upper 10 C)) 1 0 0
Lower 10 0) 3 7 0 45 0.90
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Item 12 Upper 10 1 ) 0 0

Lower 10 7 (2) 1 0 55 0.70
Item 13 Upper 10 3 2 ®)) 0

Lower 10 8 0 (2) 0 35 0.30

Table 2. Item analysis of PET Listening result of Part 2

Part two of the test consisted of 6 items. Students of the upper scoring scale got 51 correct
answers out of possible 60, i.e. 85%.

Students of the lower scoring scale got 10 correct answers out of possible 60, 1.e. 17%
2.6 Results of PET listening Test 2

Results of the second listening test showed remarkable improvement, especially among the
middle range students. The following chart shows the overall results of Teat 2.

Overall result of Test2

30
25 1«

N SN
5 VN_\/H\//\ .

Marks obtained (out of 25)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33
Number of students (34)

Comparison of the results of the two PET Listening Tests
The following table shows the difference in the range of marks obtained in the two tests.

Ranges of the Marks obtained

0-5 | 6-10 11-15 16-20 21-25

Test 1: number of students 2 14 8 8 2

Test 2: number of students 1 2 12 14 5

Table 3. Results of two PET listening tests and the range of the marks obtained.
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The overall results of the two test are compared in the following graph.

Comparison between results of test 1 & 2

330
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7 9 11 13 15 17 19 21

Number of students (34)

23 25 27 29 31 83

The overall results (i.e. all four parts of the tests) of the two listening tests showed great
improvement in the students’ performance, as shown in Table 4.

The Pass and fail marks

Marks obtained Marks obtained
12 and below 12.5 and above
Fail Pass
Test 1 - Number of students 12
Percentage of 34 students 65% 35%
Test 2 - Number of students 26
Percentage of 34 students 24% 76%

Table 4. Comparison of results of test 1 & 2, marks obtained from 25 items each carrying one
mark. Those who got less than 12 marks are considered as 'Fail', i.e. less that 50%. Those who got
above 12.5 marks are considered as 'Pass'

2.7. Problems Reported

Problems relating to listening comprehension of learners of a second language seem to be
global, as Goh (2000) claims "All language learners face difficulties when listening to the target
language". Brown et al. (2010) and Goh (2008) list a range of problems and difficulties that have
been investigated; these range from text structure and syntax to personal factors such as insufficient
exposure to the target language, and lack of interest and motivation.

As I mentioned before I used the listening test as part of my continuous formative assessment
of the students' listening comprehension ability. Since the results of the first test were not
satisfactory, I allocated enough time for feedback sessions and washback effect. While doing so |
also talked and listened to what the students considered to be 'pitfalls' for their listening
comprehension problems.

Most of the comments I got from the students were similar to those reported in similar studies
(Hamouda 2013, Goh 2008, Bloomfield et al. 2011b), these include:

(YAS)
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The speech rate in the recoding was too fast. This is related to linguistic features of 'connected
speech', such as elision, assimilation and weak forms in the spoken discourse of native English
speakers. Distinguishing individual sounds and word boundaries in the stream of speech can cause
a great deal of comprehension problems to L2 learners.

Students could not recognize certain vocabulary when spoken by a native speaker, though
they knew the meaning of the word when it was presented in its written form.

Listening to recording was difficult due to the lack of a clear context as well as paralinguistic
features such as body language, facial expressions and gestures.

Some students expressed difficulty in concentrating on the meaning of every word while at
the same time attempting to understand the whole message.

Students' exposure to spoken English is limited to the classroom, so most were accustomed to
one type of discourse; teacher talk, which is normally spoken too clearly. Exposure to authentic
language of native speakers in 'real-life' situations should be given consideration

After the results of the first test were made known to the students, I went through the test
items one by one in a 'slow motion manner', playing the recording a few times, while also helping
the students with clues for the correct answers. Some of the students were surprised to notice how
they had missed out the correct answers during the test. The answer was obviously clear, time
factor, especially for Parts 2, 3 and 4, in which students had to do a lot of READING while listening
to the text, i.e. 'parallel comprehension'.

The 'slow play back' of the recording was also useful for part 1, as I stopped the tape after
each item and students had the chance to check their memory with less interruption, as it was the
case in the test.

2.8. Limitations of the study

During the period between the two tests the students were using Cambridge's Interchange 3
as a supplement for their course (Conversation), and they depended on the listening texts in the
book for listening practice purposes. They were also advised and encouraged to use extra listening
resources for practicing their listening skills, e.g. listening to native English discourse whenever
their time allowed.

Standardised or proficiency listening tests are part of a whole test, therefore preparation for
the test should include revision of grammatical items and the vocabulary range that are normally
expected to be had for that particular test level. In most listening tests test-takers require to read
certain parts of the test while listening to the text, strategies for enhancing the reading skill should
also be revised before taking a listening test.

The listening device used in the classroom was a medium size portable loud speaker, in a
rather large room. The only means of testing the acoustic efficiency of the device was by asking the
students who were sitting at the back of the class about the sound quality and the clarity of the text.
A better audio system (with at least two speakers, one on each side of the room), would have
provided better acoustic opportunity to the students.

Test-takers should also have a clear view of the purpose for taking a proficiency test. For
those who intend to study abroad, take employment or emigrate they need to prepare for a test that
is recognized and valid in the host country, for example UK Visas & Immigration have their own
testing format for people who intend to settle in the UK.

(Y4
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Conclusion

Listening comprehension is a complex process and many educators and experts in the field
believe that there is a lot to be done in order to understand it better. Because of this complexity
learners of an L2 face problems in their language learning process. However, listening
comprehension skill, like any other language skills can be developed. In this study I investigated the
progress of the students through familiarizing them with the 'Listening Component' of a
standardized test, Cambridge Preliminary (PET), using past exam papers. This made the students
aware of what to expect in the test. Results of two tests were compared and the outcome was
encouraging and promising.

As a final comment here is a quote from Goh (2000: 74) "there is a great deal more to be
known about real-time comprehension problems." Perhaps it would be relevant to add that
"Listening is challenging because it is meaning-making, and that's a process that is difficult to view
directly" Helgesen & Brown (2007). Their recommendation to understand listening better teachers
need “to think hard about listening and apply or adapt the ideas they find most useful for their
classroom." (ibid: 187)
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Abstract— Language is a great tool to communicate and
carry information. Moreover, it is used to express feeling
and sentiment. These days sentiment analysis is one the
most active field of research, to discover people's opinion
about specific product, service or topic. The task of
sentiment classification is to categories reviews of users as
positive or negative from textual information of Social
Networks like Facebook, Google+, Twitter and Blogs to
determine the feeling of majority about specific topics.
Kurdish language suffer from the unique and standard
writing rules, grammar syntax and alphabet. Therefore,
Kurdish people write their feeling in social networks in
different ways. Some of them prefer to use the Arabic script
style while others prefer to use Latin letters to express their
feeling, further some people use their different accents and
syntax and even sometimes they use English letters write
their emotion. Therefore, for the purpose of analytics for
Kurdish sentiment analyses its proposed to use data mining
classification techniques such as Naive Bayes classifier
because of its strong independence assumption. In
Experimental results, the Social Network comments are
classified into positive or negative polarities. The accuracy
of sentiment analysis is obtained 66% by using Naive Bayes
classifier for unigram feature on Kurdish text dataset.

Keywords—Sentiment Analysis; Kurdish Sentiment;Naive
Bayes Classifier.

L INTRODUCTION

Language is a great tool to communicate and carry
information. Moreover, it can be used to express feeling
and sentiment [1]. Sentiment Analysis is a Natural
Language Processing and Information Extraction task
that aims to take writer’s feelings expressed in positive or
negative comments, tweets, questions and requests, by
analyzing many documents. These days sentiment
analysis is one the most active field of research, to
discover people's opinion about specific product, service
or topic. During the current past years, there is a dramatic
increase in the Internet usage and specifically in Social
Networks. In fact, exchange of public opinion is the
driving force behind Sentiment Analysis today. The Web
is a huge repository of structured and unstructured data.
The analysis of this data to extract underlying public

Mzhda Hiwa Hama
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opinion and sentiment is a challenging task [2]. Ordinary
millions of comments or opinions are posted in websites
that provide the facilities for social networks like the
Twitter, Facebook and Google+. The author of the
comments share their feeling on different topics, discuss
current topics even spot accidents or any flu epidemics.
These are the treasured source of opinions and sentiments
as huge amount of posts are posted by the users
according to their used products and services, or express
their different views on different perspectives.
Researchers are using these posts to measure the public
sentiment and to do sentiment analysis [3]. There are
several challenges in Sentiment analysis. People do not
express opinions in the same way; they use opinion
words as positive or negative comments. In traditional
text processing, a small differences between two
sentences don not change the meaning very much;
however, in Sentiment analysis with informal medium
like Twitter or blogs, people combine different opinions
in the same sentence which is easy for a human to
understand, but more difficult for a computer to parse [4].
Popular machine learning methods that is used for
classifying text include Naive Bayes, K-Nearest
Neighbor, Support Vector Machines. In this paper,
Comments has been collected from the microblogs
Twitter, Facebook and Google+ and using Naive Bayes
for classifying “documents” into positive, negative
sentiment.

II.  RELATED WORK

Kurdish language suffer from the unique and standard
writing rules, grammar syntax and alphabet. Therefore,
Kurdish people write their feeling in social networks in
different ways. Some of them prefer to use the Arabic
script style while others desire to use Latin letters to
express their feeling, further some people use their
different accents and syntax and even sometimes they use
English letters write their emotions and feelings.
Therefore, the purpose of Kurdish sentiment analyses we
need a specific algorithm that only care about the
occurrence of each words in negative or positive
sentences,
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Figure 1: Proposed System Architecture

Regardless of the type of letters script and syntax and
other issues. While, many research has recently focused
on the analysis of sentiments of social media in order to
get a feel for what people think about current topics of
interest or specific products or services, in [5] they
describes a strategy based on a Naive-Bayes classifier for
detecting the polarity of English tweets. The
experimental result, shown that the best performance is
achieved by using a binary classifier between just two
polarity categories: positive and negative. The F-score
that is achieves after experiment result was 63%. A
system has been designed in [6] for real-time analysis of
sentiment toward presidential candidates in the 2012 U.S.
Twitter has been used as data source and The statistical
classifier have been used for sentiment analysis is a
Naive Bayes model on unigram features. The accuracy
that have been achieved was 59% on the four category
classification of negative, positive, neutral, or unsure.
Sentiment analyzed in [7] on Spanish tweets. Twitter
have been used as Twitter can be seen as a large source
of short texts (tweets) containing user opinions, emotion
analyzing this tweets is a challenge. The approach, Naive
Bayes classifier have been used for detecting the polarity
of Spanish tweets. Results shown that accuracy of the
system 67% which used for detect six sentiment
categories. In [8], the utility of sentiment classification on
a novel collection of dataset have been investigated
which is Tunisian Facebook users. The originality of this
collection leads not only on the nationality of the users,
but also on the period of posting their statuses updates
which is the Tunisian revolution. The dataset have been
preprocessed by removing repeating group and
stemming. Machine learning algorithms which are Naive
Bayes and the SVM have been used and result of both
algorithm have been compared to each other. Although,
Facebook statuses have unique characteristics compared
to other corpuses (Reviews, News, etc), machine learning
algorithms are shown to classify statuses with similar
performance. The overall performance of the proposed
methodology is also calculated.

Sentiment analysis in [9] has addressed for reviews
expressed in the Arabic language, two dataset have been
used the first dataset has been prepared manually by
collecting reviewers’ opinions from Aljazeera2 website
against different published political articles. The dataset
includes 322 reviews and the second dataset represents

an Arabic opinion corpus that is freely available for
research purposes. Naive Bayes, SVM and K-NN
classifier have been used and result of each of them has
been represented and discussed.A modern approach
towards sentiment classification is to use machine
learning  techniques which inductively build a
classificatio n model of a given set of categories by
training several sets of labeled document. Popular data
mining methods include Naive Bayes, K-Nearest
Neighbour, Support Vector Machines and Neural
Network. In proposed system, Naive Bayes supervised
method are used for classification.

III. ARCHITECTURE

The proposed system architecture is shown in Figure
1. As has been illustrated in this figure, Kurdish texts is
collected from different Social Networks like Twitter,
Facebook and Google+. This collected data set is stored
in the specific database. Then in the second step, Naive
Bayes Classifier is used to apply on the training set,
containing 70% of the data set. In this step, Bag of Words
(BOW) for Kurdish Sentimental analyses is built. BOW
contains frequency of occurrence of each word in
negative and positive documents that is used as a unigram
feature for training a classifier. A unigram feature marks
the presence or absence of a single word within a text. By
applying the classifier on the test set, which is 30% of
total data set, and use of the prepared BOW, Kurdish
Sentiment Analyzer is built.

IV. NAIVE BAYES CLASSIFIER

The Naive Bayes algorithm is a method that is often
used for document classification. The Naive Bayes
method is from a machine learning method based on
applying the Naive Bayes theorem with an independent
assumption. The Naive Bayes method work performance
has two stages in the document classification process: the
learning stage and classification stage. In the learning
stage, the classification process is done in sample
documents that choose words from aspects that express
sentiment in a document. Every aspect from an entity
represents an opinion in a document by counting the
probability of a word surfacing. The Naive Bayes
assumption is every word that expresses an aspect from
an entity that is not dependent on the position of where
the word is. Next, there is a document classification
process by looking for maximum probability values from
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every word that arises in a document with considering the
Naive Bayes classifier [10].

The Naive Bayes model involves a simplifying
conditional independence assumption. That is given a
class (positive or negative) the words are conditionally
independent of each other. This assumption does not
affect the accuracy in text classification by much but
makes really fast classification algorithms applicable for
the problem. From numerical based approach group,
Naive Bayes has several advantages such as simple, fast
and high accuracy [11]. In this algorithm Bayes’s rule
applied to documents and classes, for each document d
and class c. In [12] describes the Baves rule as :

independent given the class c. Therefore, easily
it is possible to write:

P(x1, X3, %3, Xg0 w2 X |€)=P(31|€)*P(22 | 0)*P(x3]c) *... *P(

xg|c)
Therefore, from (4), easily it can be written:

Cuap= P(c;) [TE1 Pxile;)
5

However, there is a problem with maximum likelihood

TABLE I. EXAMPLE

Set Document Words _ Class
Training 1 oina® Bire (i3gaahly 9 gy)Sabas a5 ea Jlaibgh GiSS Positive
Training 2 .630)00 § 3higlls § Sian @) eggy s1edil ag )ik Negative
Training 3 Em barudoxe téperr debét we asiti 0 arami degerrétewe. Positive
Training 4 .y pialBaw ¢Sabasds iU 0908y § (0 Positive

Test 5 )95 (RB0 8y San GBE e Jlaibs ?

) _ P(d|9)P(c) (1 because if one of the words in the BOW does not appear
Pleld) = F(d) in the document, the P{x;|c;)=0 and it cause Cy4p to be

Where c: a specific class

d : Documents wants to classify

P(d) and P(c) : prior probabilities

P(c|d) and P(d|c) : posterior probabilities

The best class the maximum a posteriori class (MAP) that

has been looking for to assign this document is:
Cypap=argmax P(c|d) (2)

As in (1), by Bayes rule the equation is:

c Bid|ciPic)
wap=argmax ——
MaP 8 P(d)

Since probability of all the document are identical and
constant so it is reasonable to eliminate the P(d) .

Cyap=argmax P(d|c)P(c)

3)

Now let us represent the documents by completely set of
features: .In that case:

Copap=argmax P(xy, X3, X3, Xg wn

4)

< Xg|c)P(c)

To make computations less complex the following
simplifying assumptions has been mad:

1) BOW assumption: By assuming that position
does not matter.

2) Conditional Independence: To assume that
different features probabilities P(x;|c) are

equal to zero. To solve this problem classic Laplace or
(add-1) smoothing for Naive Bayes has been used, so in
this case by having (6)

Count (W) +1
wilc:)z ————
P( | ") E?‘_lujf:um:':1l.'_:}+lj
(6)

, k is the index of the last word in the BOW. Finally:

Count (W) +1
Tk count{wel 4V

P(WiIC})= ©

Where V is the size of the BOW.
An example has been shown in the table (I):

Calculate priori probability of pos and neg in multinomial
model by :

P(Pos)=No of positive Docs/Total Number of Docs= 3/4
P(Neg)=No of Negative Docs/Total Number of Docs=
1/4

Calculate maximum likelihood smoothing Naive Bayes
estimate by using (7):

P(Jaisalpos) = (1+1)/(24+34) = 2/58
p( aai|pos) = (1+1)/(24+34) = 2/58
p(ass|pos) = (1+1)/(24+34) = 2/58
p(Ssaspos) = (0+1)/(24+34) = 1/58
p( ylpos) = (0+1)/(24+34) = 1/58
p(ibtlpos) = (1+1)/(24+34) = 2/58
pesps: [pos) = (0+1)/(24+34) = 1/58
p(Jibga|neg) = (0+1)/(10+34) =1/44
p( auaiineg) = (0+1)/(10+34) =1/44
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p(aislneg) = (0+1)/(10+434) =1/44
p(&awlneg) = (1+1)/(10+34) =2/44
p( neg) = (0+1)/(10+34) =1/44

Table (III) shows the confusion matrix, which displays
the number of correct and incorrect predictions made by
the model compared with the actual classifications in the

p(cxbtneg) = (0+1)/(10+34) =1/44
Pisps: [neg) = (0+1)/(10+34) =1/44

P I, . . Classifier Actual Class 1 Actual Class 0
Calculate posteriori probability using (4): Predicted Class 1 Troe False
3 4 Positive Positive
* * ?
P(pos|d5) = 3/4 (1"{58:] (2/58) Predicted Class 0 False True
P(neg[d5) = 1/4{1{;4,4,:] 5*{2.'{4'4':]1 Negative Negative

Since P (pos|d5) is greater than P (neg|d5), then the
statement in test set has positive polarity.

test data.

TABLE III. CONFUSION MATRIX

Table (IV) illustrates the actual and predicted data for
both positive and negative documents.

TABLE IV. CONFUSION MATRIX RESULTS FROM TEST SET

V. RESULTS Naive Bayes Actual document 1 | Actual document
We implemented the classifier in Python and Algorithm 0
PostgreSQL to store collected documents and the created Predicted 1 1,990 999
BOW. All the documents and text are collected from Predicted 0 S11 1,001

Twitter, Facebook and Google+ one by one. Each of
them marked by one as conveying the positive feeling
and zero for negatives. It is commonly used dictionary in
sentiment analysis, but as mentioned before, a prototype
of Kurdish BOW has been built for the purpose of
Kurdish Sentimental Analyses. The BOW contains
words with their positive and negative rates in different
scripts style like Arabic, English and Latin. The BOW
has 5,544 total keywords which includes 2,000 negative
words and 3,544 positive words. The collected dataset
contains 15,000 text files in which 8,000 labeled as
positive reviews and the rest 7,000 labeled as negative
reviews. The 70% of the dataset has been used in training
set for building the BOW. The most frequent 5,544 words
has been selected as the BOW. After experiment, the
result of sentiment analysis using Naive Bayes classifier
is obtained 66% accuracy on test data and F-Score of
0.72.

VI. PERFORMANCE METRICS

Performance metrics are used for the analysis of
classifier accuracy. The proposed system is evaluated
performance using accuracy and F-Score parameter. The
accuracy can be computed using (8):

No of Correct Samples
T nr T = 1DDD""E
Total No of Samples (8)

Table II shows the information about total number of
documents in test set and correct and incorrect prediction
samples of Naive Bayes classifier. Using (8) and the data
inside table (II), it is obvious that the accuracy is equal to
66%.

TABLE II. ACCURACY TABLE

Total No of documents in Correct Incorrect
test set Sample Sample
4,500 2,991 1,509

In order to compute F-Score, Recall and Precision needs
to be computed. Table (V) shows the values for all which
have calculated through the (9), (10) and (11) which is
0.72.

True Positive

Precision =
True Positive + False Positive
)
B . True Positive
gcall = — -
"~ True Positive + False Negative
(10)
Focs , FPrecizion = Recall
— Srore =2+ —
Precizion + Recall
(11)
TABLE V. RESULTS
Precision Recall F Score
0.665 0.79 0.72

VII. CONCLUSION

These days sentiment analysis is one the most active
field of research, to discover people's opinion and feeling
about a specific product, service or topic from Social
Networks. Since Kurdish language has its own
characteristics, there are challenges when it is come to
Kurdish sentiment analyzing. Naive Bayes classifier due
to its strong conditional independence assumption is a
great choice. Moreover, it is easy to implement and
extremely fast to train. We also have shown through this
paper that reasonable accuracy can be achieved
comparing with similar works. The ideas of this paper,
can be applied to other domains of Kurdish text
classification.

(va1)
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VIII. FUTURE WORK

As future work, many suggestions can be put forward
either to improve this work or the other related works.
It’s possible to make a special pre-processing for
accuracy enhancement regarding the rules and syntax of
Kurdish language. Use the different available Kurdish
dictionaries and our BOW to making a complete BOW
with different word scripts and spelling, will give a
dramatic enhancement in accuracy of Kurdish sentiment
analyses. Using more sophisticated machine learning
algorithms like SVM and KNN algorithms for Kurdish
sentiment analyses is also would be a great choice.
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Abstract— Recently search services have been
developed rapidly especially when the social internet
appeared. It can help web users easily find their documents.
So that it is very difficult to find a best search method. This
paper aims to enhance the quality of the search engines
results and this can be done by adding a second level
category search that is able to search for the keyword and
its synonyms, which enables the search engines to get more
users queries related results. The proposed method showed
promising results that will open further research directions.

Index Terms— Search Engine, Google, Information

Retrieval, Keyword, Category.

L INTRODUCTION

Recently, the user's satisfaction of search engine

results is decreased because search engines become more
critical for finding information over the World Wide Web
where web content growing fast. Also, the search engines
return a huge number of web pages, and then the user
may take long time to look at all of these pages to find his
needed information, the difficulty of having a right query,
the difficulty of knowing which results are similar and so
on, due to the recent improvements of search engines and
the rapid growth of the web [1]. Currently, techniques for
content description and query processing in Information
Retrieval (IR) are based on keywords, and therefore
provide limited capabilities to  capture the
conceptualizations associated with user needs and
contents. Aiming to solve the limitations of keyword-
based models, the idea of conceptual search, understood
as searching by meanings rather than literal strings, has
been the focus of a wide body of research in the IR field.
[2]. A good search engine should contain as many
relevant, high-quality pages and as few irrelevant, low
quality pages as possible. It is hard to build a
comprehensive and relevant collection for a search
engine; this is due to web's large size and diversity of
content.

Spiders can be used by search engines usually use
spiders to retrieve pages from the web by recursively
following URL links in pages using standard HTTP
protocols. These spiders (also referred to as Web robots,
crawlers, worms, or wanderers) use different algorithms
to control their search, the following methods have been
used to locate web pages that are relevant to a particular
domain; The spiders can be restricted to staying in
particular web domains, because many web domains
have specialized contents. While some spiders are

restricted to collecting only pages at most a fixed number
of links away from the starting URLSs or starting domains.
Assuming that nearer pages have higher chances of being
relevant, this method prevents spiders from going too “far
away” from the starting domains. Finally more
sophisticated spiders use more advanced graph search
algorithms that analyze Web pages and hyperlinks to
decide what documents should be downloaded.

In most cases the resulting collection is still noisy
and needs further processing. Filtering programs are
needed to eliminate irrelevant and low-quality pages from
the collection to be used in a search engine. There are
four different filtering techniques that can be used to
eliminate such a noise from the obtained search results;
Domain experts manually determine the relevance of
each Web page (e.g., Yahoo). In the simplest automatic
procedure, the relevance of a Web page can be
determined by the occurrences of particular keywords.
Web pages are considered relevant if they contain the
specified keyword, and are considered irrelevant
otherwise. TFIDF (term frequency inverse document
frequency) is calculated based on a lexicon created by
domain experts. Web pages are then compared with a set
of relevant documents, and those with a similarity score
above a certain threshold are considered relevant.

Text classification techniques such as the Naive
Bayesian classifier also have been applied to Web page
filtering [3]. It is worth to mention that some search
engines do not perform filtering; they assume that most
pages found in the starting domains (or at a specified
depth) are relevant [4]. This paper aims to improve the
efficiency of specific search engines in locating the URLs
that point to relevant Web pages. This can be done by
using a second level category search and finding the
occurrences of particular keywords and its synonyms in
the search results. Relevant web pages are considered if
they contain the specified keyword or one of its
synonyms, otherwise it will be considered as irrelevant. It
is worth to mention that the work in this paper represents
an extension to the work done by Al-Khateeb et.al. [5].

However, the most common use is the one as an
improved form of search on the Web, where meaning and
structure are extracted from both the user’s Web search
queries and different forms of Web content, and exploited
during the Web search process. Such semantic search is
often achieved by using Semantic Web technology for
interpreting Web search queries and resources relative to
one or more underlying ontologies, describing some
background domain knowledge, in particular, by
connecting the Web resources to semantic annotations, or
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by extracting semantic knowledge from Web resources.
[6]. A branch of information retrieval research focuses on
techniques that improve the accuracy of search results.
One such technique is query difficulty prediction. Query
difficulty prediction is the task of determining the
effectiveness of search without any further information
about the query from the user. It is difficult to predict
query difficulty and this expected because it involves
natural language so it is not always easy to know what
the user want. A query can be difficult because a user
does not provide enough information, or because the
query itself has a complex meaning that a token-based
search system fails to understand [7]. Query expansion
technique is used to improve the correctness of a search
engine. This can be done by attaching additional concepts
to the search query of the user. These attached concepts
could be user specific information or the expansion of the
query with synonyms, hypernyms or hyponyms. [8].
Another method that can be used in the web pages
retrieval is the keyword-spice method; this method
considers those web pages that contain the user’s input
query keyword only and not all the web pages. [9,10].
The semantic modification of user queries is a well-
known technique from information retrieval. In the area
of semantic search it often exploits information from
ontologies. It plays a central role in many semantic
search engines. Different techniques have been developed
to increase both, recall and precision of a query [1].

The query language of a standard search engine is
simply a list of keywords. In some search engines, each
keyword can optionally be prepended by a plus sign
(“+”). Keywords with a plus sign must appear in a
satisfying document, whereas keywords without a plus
sign may or may not appear in a satisfying document (but
the appearance of such keywords is desirable [11]. The
search results of the Google Search Engine will be
different according to the arrangement of keywords in the
search query. As the novice web users are not familiar
with the construction of effective keywords for their
search queries, Guided Google provides a function that
will automatically calculate the permutation and make
different combinations of the keywords used. In Google
search, the words in quotes mean that they have to occur
in that particular order, in the search results. So that if the
search query is placed in quotes, the result of the
combinations will also be reflected in quotes [12].

1L BACKGROUND

Currently, techniques for content description and query
processing in Information Retrieval (IR) are based on
keywords, and therefore provide limited capabilities to
capture the conceptualizations associated with user needs
and contents. Aiming to solve the limitations of keyword-
based models, the idea of conceptual search, understood
as searching by meanings rather than literal strings, has
been the focus of a wide body of research in the IR field.
In [13] the authors reported their research on utilizing
semantic model to improve the searching function within

Spatial Web Portals (SWPs). Based on SWEET, they
built the domain ontology and implemented a semantic
inference service. Multiple data resources are bridged to
provide cross catalog searches, and to support spatial
search in an intelligent manner. In [*6] Bettina Fazzinga
and Thomas Lukasiewicz give a brief overview of
existing such approaches, including own ones, and sketch
some possible future directions of research. Some of the
most pressing research issues are maybe (i) how to
automatically translate natural language queries into
formal ontological queries, and (ii) how to automatically
add semantic annotations to Web content, or alternatively
how to automatically extract knowledge from Web
content. Another central research issue in semantic search
on the Web is (iii) how to create and maintain the
underlying ontologies. In [14] the same authors and
others present a novel approach to Semantic Web search,
which is based on ontological conjunctive queries, and
which combines standard Web search with ontological
background knowledge. Showing how standard Web
search engines can be used as the main inference motor
for processing ontology-based semantic search queries on
the Web. Miriam Fernandez et. al [2] investigate the
definition of an ontology-based IR model, oriented to the
exploitation of domain Knowledge Bases to support
semantic search capabilities in large document
repositories, stressing. In [15] Lukasiewicz et. al argued
that such rankings can be based on ontological
background knowledge and on user preferences. Another
aspect that has become increasingly important in recent
times 1is that of wuncertainty management, since
uncertainty can arise due to many uncontrollable factors.
To combine these two aspects, they proposed extensions
of the Datalog+/— family of ontology languages that both
allow for the management of partially ordered
preferences of groups of users as well as uncertainty,
which is represented via a probabilistic model. In [16]
the same authors describe how to combine ontological
knowledge with CP-nets to represent preferences in a
qualitative way and enriched with domain knowledge.
Specifically, they focus on conjunctive query (CQ)
answering under CP-net-based preferences. They have
defined k-rank answers to CQs based on the user’s
preferences encoded in an ontological CP-net and they
have provided an algorithm for k-rank answering CQs.
In [17] S. Anuradha et. al have presented an automatic
annotation approach that first aligns the data units on a
result page into different groups such that the data in the
same group have the same semantic. Then, for each
group they have annotated it from different aspects and
aggregate the different annotations to predict a final
annotation label for it. An annotation wrapper for the
search site is automatically constructed and can be used
to annotate new result pages from the same web database.
In [18] the authors tackled the problem of query
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answering in Datalog+/— ontologies subject to the
querying user’s preferences and a collection of subjective
reports (i.e., scores for a list of features) of other users,
who have their own preferences as well. All these pieces
of information are combined to rank the query results.
They first focus on the problem of ranking atoms in a
database by leveraging reports and customizing their
content according to the user’s preferences. Then, they
extend this approach to deal with ontological query
answering using provenance information. The use of
Datalog+/— for information integration based on
probabilistic data exchange. More specifically, studying
the previously introduced probabilistic data exchange
problem consisting of a probabilistic database as a
source, source-to-target mappings in Datalog+/— and a
target Datalog+/— ontology. A complexity analysis was
provided for deciding the existence of (deterministic and
probabilistic (universal)) solutions in the context of data
exchange. In particular, tractability is preserved for
simple probabilistic representations, such as tuple-
independent ones was showed [19].

III. THE PROPOSED SEARCH METHOD

In this work we applied a second level search in
order to find better results and more relative web pages
based on user queries. This was done by using additional
keywords, or vocabulary that refers to the field or
category which the user query belongs to. This method is
implemented in four different ways, those are a keyword
that is point to single category, a keyword that have more
than one category, the use of vocabulary with
synonymous or use a description for the category. The
process of our search retrieves web pages using category
(keyword) search and compare it with the results of
Google with/without using category keyword. The
following steps are used to get such results:

1- Get raw search results: by taking the search query and
the keyword from the user then =~ downloading:

a. Google search page without the keyword for 100

results.
b. Google search page with the keyword for 10
results.

2- Parsing these two search results pages: this step
decomposes search results into (Title, URL,
Description and the Repetition of the keyword in the
title and description)

3- Processing Google with the keyword (Gwith):

a. Set max =0, found =0, proc =0

b. for each result in Gwith do steps c through e:

c. get the synonyms list by searching for keyword in
the synonyms database.

d. If this result contains the keyword or one of its
synonyms then

- increase proc

else skip this result.

e. Search for this result in Gwithout, if found and the
no. of this result is larger than max then
- max=result no.
- increase found.
f. Output: "Gwithout needed: "max" results to fulfill:
"found" out of: "proc" from Gwtih".
4- Processing Google without (Gwithout) the keyword:
a. Set max=0, bound =0
b. While (bound < 100) or (max ==10) do step ¢
- If the current search result (from Gwithout)
contains the keyword or one of its synonyms then
increase max.
- Increase bound
c. Output: "Our search found: "max" results
containing the keyword inbound of: "bound" from
Gwithout".

IV. RESULTS

The above algorithm is tested in different cases (ten
different searches for each case) and the percentages of
the results are calculated in order to measure the
efficiency of the proposed search. Sections a through e
show the obtained results.
A. Using Keyword with Category
In this case we used a keyword point to a single category
as a second level of search. The results are shown in table
L.Table I: Single Word Category Search.

Keywo | Categ | Gwithvs | Perce | Oursear | Perc

rd ory Gwithout nt chvs ent
Gwithout

Galaxy Mobile 10 vs 99 10.10 % 10 vs 36 27.717

Note 2 %

router Network 10 vs 99 10.10 % 10vs 18 55.55
%

software compute 10 vs 99 10.10 % 10 vs 66 15.15
r %

Game Kids 10 vs 99 10.10 % 10 vs 64 15.62
%

hepatitis Viral 10 vs 99 10.10 % 10 vs 23 43.47
%

hemothora Trauma 10 vs 17 58.82 % 10 vs 10 100 %

X
clotting Bleedin 10 vs 48 20.83 % 10 vs 33 30.30

g %

ford Car 10 vs 99 10.10 % 10 vs 45 22.22
%

search Engine 10vs 75 13.33 10vs 23 43.47
%

engines Car 10 vs 99 10.10 % 10 vs 62 16.12

%

Table I showed that ten out of ten results in our
search is better than Google with the second level search,
which is considered as a clear success for our proposed
search algorithm.

B. Using Keyword That Have Two Categories
Table II shows the results of using single word

keywords that belong to two categories.
Table II: Single Word with Two Categories Search.

(&)
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Keywo | Categ | Gwith | Perc | Oursearc | Perce
rd ory Vs ent hvs nt
Gwith Gwithout
out
apple Comp | 10 wvs | 10.1 | 9 vs 100 9 %
any 99 0 %
apple Fruit 10 vs | 10.1 | 1 vs 100 1%
99 0 %
Sony compu | 10 vs | 10.1 | 1vs 100 1%
ters 99 0 %
sony Tv 10 vs | 10.1 | 10vs 22 45.45
99 0 % %
panda Bear 10 vs | 10.1 | 8 vs 100 8 %
99 0 %
panda antivir | 10 vs | 10.1 | 4 vs 100 4 %
us 99 0 %
photogr | Photo | 10 vs | 10.1 | 10vs 10 100 %
aphy 99 0 %
photogr | Art 10 vs | 10.1 | 10vs25 40 %
aphy 99 0 %
comput | scienc | 10 vs | 10.1 | 10 vs S5l 19.6
er e 99 0 % %
comput | Pc 10 vs | 10.1 | 10vs 70 14.28
er 99 0% %

It is clear that our proposed search beats Google with
the second level search in five out of ten results, which is
considered as a fair success for our proposed search
algorithm.

C. Using Keyword with Synonyms of Category

In this case we used a keyword point to a single
category with synonyms as a second level of search.
The results are shown in table III.

We see that six out of ten results in our search are
better than Google with the second level search, which is
considered as an acceptable success for our proposed
search algorithm.

D. Using Sentence with Category

In this case we use a sentence keyword point to a
single category in the second level of search. Table IV
shows the obtained results.

Table IV showed that seven out of ten results in our
search is better than Google with the second level search,
which is considered as a clear success for our proposed
search algorithm.

Table III: Single Word Category with Synonyms Search.

Keyword | Categor | Gwit | Percen 0"}:“ Perc
arcn vs
y h V.S t Gwith ent
Gwit out
hout
bmw Car 10 vs | 10.10 10 vs | 434
99 % 23 7 %
bmw Motor 10 vs | 10.10 10 vs | 55.5
99 % 18 5 %
melanoma | cancer 10 vs | 10.10 10 vs | 100
99 % 10 %
melanoma | maligna | 10 vs | 31.25 10 vs | 129
nt 32 % 77 8 %
hydrocorti | cortisol 10 vs | 27.77 10 vs | 100
sol 36 % 10 %
hydrocorti | steroid 10 vs | 27.77 7 vs | T%
sol 36 % 100
contusion injury 10 vs | 15.62 10 vs | 294
64 % 34 1%
contusion trauma 10 vs | 15.62 10 vs | 294
64 % 34 1%
nodule lump 10 vs | 83.33 10 vs | 15.6
12 % 64 2 %
nodule mass 10 vs | 13.69 4 vs |4 %
73 % 100
Table I'V: Single Sentence Category Search.
Keyword Catego Gwith percent Oursearc percent
ry vs hvs
Gwith Gwithout
out
What do food 10 vs 90.90 % 10 vs 14 71.42 %
vegans eat? 11
What is the city 10 vs 62.5 % 10 vs 10 100 %
capital of iraq? 16
Eye color: the Genetic 10 vs 10.10 % 10vs 13 76.92 %
family genes? S 99
How does Search 10 vs 30.30 % 10 vs 66 15.15 %
Google rank engine 33
your page?
How to plan search 10 vs 100 % 10 vs 19 52.63 %
your site 10
structure with
keyword
research
microsoft softwar 10 vs 90.90 % 10 vs 10 100 %
internet e 11
software
repair comput 10 vs 66.66 % 10 vs14 71.42 %
computer er 15
sound
human jobs 10 vs 19.23 % 10 vs 10 100 %
resources 52
employment
panasonic electro 10 vs 47.61 % 10 vs 14 71.42 %
home nics 21
electronics
What is the game 10 vs 66.66 % 10 vs 10 100 %
best online 15
game for iPod
Touch?

E. Using Keyword with Category after adding "s" to the
Keyword or Category

In this case we use different queries from above
tables but we added "s" either with query or with a
keyword that point to a single category in the second

(&)



(M— YaA g oo / Enhanced Google-Based Semantic ...

(£ ) st/ i gadl) e Ana )

level of search. The obtained results are shown in table
V.

Table V showed that seven out of ten results in our
search is better than Google with the second level search.

Table V: Single Word Category Search with “s”

Keywo | Catego | Gwith | Perce | Oursea | Perce
rd ry Vs nt rch vs nt
Gwith Gwitho
out ut
Galaxy | mobiles | 10 vs 10.10 | 10vs 69 | 14.49
Note 2 99 % %
Bmw cars 10 vs 10.10 | 10vs 36 | 27.77
99 % %
router | network | 10 vs 10.10 | 10vs 17 | 58.82
S 99 % %
softwar | comput 10 vs 10.10 | 3 vs 100 3%
€ ers 99 %
ford cars 10 vs 10.10 | 10vs 53 | 18.86
99 % %
search | engines | 10 vs 12.98 | 6 vs 100 6 %
77 %
repair comput 10 vs 30.30 | 10vs41 | 24.39
comput ers 33 % %
er
sound
comput | science 10 vs 10.10 | 10vs 92 | 10.86
ers 99 % %
panason | electron | 10 vs 58.82 | 10vs 14 | 71.42
ic home ic 17 % %
electron
1CS
photogr | photos 10vs |10.10 %| 10vs 10 | 100 %
aphy 99

V. CONCLUSIONS AND RECOMMENDATIONS

This paper showed the enhancement of search
engines by adding a second level category search. The
method is implemented and tested in various cases and
the results were promising. The results indicated that
adding a second level category search will give better
related results as our method outperformed Google in ten
out of ten single word category search as shown in table
1. Also our method was able to get better results in seven
out of ten sentence category search and single word
category search with “s” is added to either the keyword
or to the category compared to Google as shown in table
IV and V. The results in table III showed that our method
is slightly better than Google in single word category
with synonyms search. While both our method and
Google had an equal performance in single word with
two categories search as shown in tables II. It is worth to
mention that our method used English text only results
and ignored the results that may came in other languages
that Google can fetch. Also our method ignored the video
or images results.

So considering many popular languages and video
and images results as a future work can enhance the
obtained results. Also considering many samples as a

future work can give a wider idea about the efficiency of
the proposed method.
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Abstract— Biodata are rich of information. Knowing the
properties of biological sequence can be valuable in analyzing
data and making appropriate conclusions. This research applied
naturalistic methodology to investigate the structural properties
of biological sequences (i.e., DNA). The research implemented
in the field of motif finding. Two new motifs properties were
discovered named identical neighbors and adjacent neighbors.
The analysis is done in different situations of background
frequency and motif model, using distinctive real data set of
varied data size. The analysis demonstrated the strong
existence of the properties. Exploiting of these properties
considers significant steps towards developing powerful
algorithms in molecular biology.

Index Terms—Motif model, mining, DNA, biodata, sequence,
genome, k-mers, structure, Bioinformatics, monad, composite,
Background Frequency

1. INTRODUCTION

Explosion and growth of biological data in exponential
rate resulted in urgent collaborative work to enable
understanding and analyzing such data to be utilized
in a better form in daily life, although massive efforts
have been done, Bioinformatics are still infancy. There
are a lot of factors that make the challenges harder;
including huge information carried by a genome, lack
of techniques to reveal benefit knowledge from, and
difficulty of the biology laboratory test to validate
correct information [1]. Data mining comes as the first
techniques to design new methods and algorithms for
knowledge  extraction by finding  patterns,
classification, clustering, etc [2], [3].

The objectives are finding characteristics and
properties of biosequences that make genome [4];
therefore numerous data structure and mapping have
been used. Recent research motivates investigating the
structural properties of biological sequences to
enhance algorithms in molecular biology [1], [5], [6].
Therefore, this paper focuses on the nature of
biological data to make the design more efficient
following the new trends in Bioinformatics. The field
of search and extraction of biological patterns is
considered an active and promising field of
Bioinformatics. Therefore, it has been selected for this
study.

The rest of this paper is organized as follows:
Biological motif model in section 2. Characteristics of

biological motifs and sequences are exhibited in
section 3. Section 4 & 5 concentrates on the discovery
of two important properties in biodata: adjacent
neighbours and identical neighbours. Finally, we
ended with the research conclusions in section 6.

II.  BIOLOGICAL MOTIFS MODEL

The motif is an abstract model for a set of sites
positions with similar patterns. Motifs have multi
forms of representation; this study employs string and
PWM model. Motifs mining algorithms search for
exact or approximate motifs utilizing motifs template,
and biological motifs are generally sequence of
symbols [7]. Motifs classified into monad and
composite type. And composite motif has two types
simple and structure motifs, simple motifs allow fixed
gaps between symbols, structure motifs allows
variable gaps between symbols or component [8].
Composite motifs template reveals:
e Monad motifs alphabet either in DNA alphabet or in

IUPAC format,
o Motifs length, type and number of symbols in each

monad motif,
¢ Motifs components, number of monad motifs,
¢ Gaps length, minimum and maximum gaps

A composite motif represents formally M1 [I1, ul]
M2 [12, u2] M3...Mn [In, un], for example, motifs
template shown in figure 2 consists of two monad
motifs in DNA alphabets, M1 [5,17] M2 such that M1 is
GGGTGGGAAGGTCGT with length of 15 base and
M2 is TTAGCGGGTAT with length of 11 base and
variable gap between these two monad motifs as
minimum gap of 5 base and maximum gap of 17
accordingly after 5 of any base or don’t care base of M1
till 17 searcher has to look for M2, where found; it is
considered an event and occurrence of the pattern, and
when the number of occurrences is equal or greater
than minimum threshold it is regarded as frequent
pattern [9].

GGGTGGGAAGGTCGT [5,17] TTAGCGGGTAT
Fig. 1. Composite motif
II. CHARACTERISTICS OF BIOLOGICAL SEQUENCES

Knowing the properties of biological sequence can be
very valuable in analyzing data and making
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appropriate conclusions. In this context, appropriate
characterization of the biological sequence structures
and the exploitation properties of sequences are very
important steps towards the development of powerful
algorithms. Biological data, or more specifically
molecular biological data DNA, RNA and protein,
create organism body [10]. Biodata have many
properties, they are rich of information. While a
detailed discussion of biological properties is beyond
the scope of this research, exploring properties that
affect motif search algorithms are necessary. Some of
these properties have been examined previously. Some
of the related properties are briefly presented as
follows:

1. Small alphabet, biological sequence alphabet
(DNA, RNA and protein) are generally
regarded small when compared with
transaction sequences (e.g. market-basket
analysis). Biological sequence mining typically
requires an alphabet of size less than 21; DNA
and RNA consist of four alphabets and protein
consists of 20 alphabets; effects of alphabet size
on sequential pattern data mining have been
examined in [11]-[13].

2. Long sequences, biological sequences carry full
details information about organism species in
genes. Biosequences are long, for example
chromosome 1 of the human sized 243
megabytes and human genome sized more than
3 gigabytes. Therefore, long sequences are
considered an important property of biological
sequence data set, this property and its impact
on sequential pattern data mining are examined
in [14]-[16].

3. Mutation, it is the most outstanding property
that distinguishes between biological sequences
and transactional sequences. Occurrences of
patterns are not always identical; some copies
may be approximated. The instances of the
pattern usually differ from the model in a few
positions. The biological sequence pattern
usually allows nontrivial numbers of insertions,
deletions, and mutations. Mutation represents a
real challenge of sequential pattern data
mining; this issue has been referred to in [7],
[14], [17], [18].

4. Adjacent neighbours (AdjN): as shown in the
previous chapter, one of the vivid fields of data
mining in Bioinformatics is sequential pattern
mining; these patterns consist of a number of
characters or symbols that determine the
pattern length. Pattern length may extend to
several hundred. Monad motifs are made of
consequent symbols; thus they are completely
constructed from AdjN. And composite motifs
consist of number of monad motifs where gaps
or distances are permitted between them.
Therefore, AdjN represent major parts of
composite motifs.

5. Identical neighbours (IdN): this research
explores and exploits IdN’s property as a new
property; it will be explained later in details in
section 3.3. IdN occurs frequently in biological
sequences and patterns, using this property in
designing of algorithms in molecular biology
will be considered as a promising issue for
better performance.

In this research we followed Naturalistic
methodology [1], which enable us to discover two new
properties: IdN and AdjN; they are new properties
discovered in this research. Therefore, the following
sections 4 & 5 are dedicated to explore and examine
those two properties in more details.

IV. ADJACENT NEIGHBOURS PROPERTY IN MOTIFS
MODEL

Motifs are monad or composite, therefore exploring
property of AdjN or contiguous bases is explained
according to the type of motifs template as in the
following;:

A. AdjN in Monad Motifs

Two nucleotide TA called AdjN if TA denotes a pair
(or subsequence) of nucleotides, where A appears
immediately after T. Monad motifs templates consist
of numerated contiguous characters, monad motifs
described by the number and types of characters
involved, for example AACTG is a monad motif
lengthen five characters (i.e., k=5); also called 5-mer.
Positional join algorithms based on the join between
the positions of continuous neighbours, therefore the
number of AdjN in each monad motif equals to the
number of characters in a motif minus one, in other
words, number of AdjN in monad motifs is:
#AdjN= (k-mers) - 1
M

Figure 2 displays AdjN in monad motif AACTG,
AdjN are four and length of pattern is five, i.e., 5-mer.
Number of AdjN in monad motifs is always less than
the length of the monad motifs by one digit because
each symbol takes the role of the head once and next
takes role as tail except first and last symbols (i.e., A
and G). They participate only one time because
positional join starts from right most (i.e., G takes only
role of tail) and ends at left most (i.e., A takes only role
of head).

4th AdjN
3rd AdjN
2nd AdjN
head tail
head tail Ist AdjN
head tail
head tail
A A C T G

Fig. 2. AdjN in monad motif
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B. AdjN in Composite Motifs

A composite motif can be regarded as an ordered
collection of monad motifs with gap constraints
between each pair of adjacent monad motifs. For
example, GCAT [0, 5] AACTG is a composite motif
that consists of two monad motifs and separated
distance ranges from 0 to 5. An AdjN is in pairs that do
not contain gaps. One may call the pairs that include
gaps a gap neighbours. Figure 3 demonstrates AdjN in
composite motif, most neighbours of composite motifs
are adjacent (i.e., 7 neighbours are adjacent out of 8)
and gap neighbours (GN) are rare (i.e., numbers of gap
neighbours are the same as number of gaps), so:

The number of composite motifs components=n,

The number of gaps = number of GN = n -1 (2)

The number of AdjN=)number of AdjN in monad
motifs= (k1-1) +(k2-1) +...+ (km-1) 3)

Where m symbolizes the total number of monad
motifs in the composite motif, and k symbolizes k-
mers; accordingly k1 represents the length of first
monad motif and k2 denotes length of second monad
motif, and so on.

To improve the likelihood of ‘AdjN is greater than
GN’ one can imagine the lowest number of AdjN
comparing with a number of the GN with small k-
mers and high number of composite motif components
(monad motifs). By using “Eq.2 and Eq.3” to calculate
types of neighbours in the worst case where lengths of
all monad motifs are equal and in lowest length
(k1=k2=...km=2); let the monad motifs are composite
of only two symbols and the number of composite
motif components is high, i.e. n=9:

# GN=9-1=8

# AdjN= (2-1) + (2-1) + (2-1) + (2-1) + (2-1) + (2-1) +
@-1) + (2-1) + (2-1) =9

The presented example is impractical but it shows
‘AdjN is more than GN’ even in the worst case. It is
known that the real monad motif length is mostly
more than two; a popular example of monad motif is
TFBS that has a length of 5-30 bp.

7th AdJN 1st GN 4th AdN
6th AdjN head | 1 tail 3rd AdjN
head | rail SthAdiN - | ! head | il 2nd AdiN
head tail I I head tail st AdjN
head tail | | head | tail
= : head tail
G C A T | [0.5] A A C T | G
MI=4-mer # GN=# gap=1 M2=35-mer

# AdjN MiI=ki-1=3 # AdiN M2=k2-1=4
34 AdiN=# AdjN MI+AdjN M2=3+4=7
Y. # of Neighbours in structure motifs =Y # AN + ¥ # GN
=7+1-8
Fig. 3. AdjN in composite motif
To know the amount of AdjN in real situation
somehow, let recalculate previous example and
minimize each monad motifs length to minimum
length of TFBS ie. k-mers=5, and the number of

composite motif components is same. n=9

# GN=9-1=8

# AdjN= (5-1) + (5-1) + (5-1) + (5-1) + (5-1) + (5-1) +
(5-1) + (5-1) + (5-1) =36

This example shows superiority of AdjN (36) over
GN (8).

Table 1 displays the number of gaps and AdjN in
some example of real composite motifs from species
Saccharomyces cerevisiae yeast and Arabidopsis
thaliana c, the last two columns show that number of
AdjN are greater than the number of GN. Even the
neighbour type of pairs in composite motif is generally
adjacent.

Therefore, AdjN property in composite motifs is
regarded a significant property and it is better to take
it into consideration in designing algorithms of
molecular biology.

V. IDN PROPERTY IN BIODATA

Trends of this research examine and analyze biological
sequence properties in order to exploit them for
designing motif discovery algorithms. By collecting
data of neighbours in a different situation, it is possible
to obtain an empirical estimate of neighbour’s type
rates. It cannot be known in advance the types of
neighbours in the motif model, or even knowing
exactly what the probability of neighbours’ types is.
However, it can estimate the proportion of neighbour’s
types from data. Certainly, it cannot predict exactly
what this will be — it will vary from one motif model
to another. However, collecting data from different
kinds of real motif model will give real notion of the
distribution of neighbour’s types across the population
of motif models, which in turn will provide
information about the likely cost of finding motifs. To
be able to trace and measure the existence and overall
concept of IdN property; it is better to determine that
in background frequency, motif model, effect of identical
neighbour’s k-mers, and influence of data size. Therefore,
the property of IdN is explored in thees situations as in
the following subsections:

Table 1 Number of GNs and AdjNs in a set of real composite
motifs

Number of J

Length of simple motif | i
Species Structure motif i #AdN | oo
components [ 1 J 2 [sfafs]e]
i UASH and NNDTBNGDWGDNNDH [3, 179] WBRGCSGCYVW
oy URSIH Binding
cerevisiae yeast Ho 5 (=] [ [
TNGA [12,14] TWNYTNNA [19.21] TNTMYRT [4,6] WNCCNNNNRG [72,95]
§ TGNNA [100,125] TNTANRTNRAYGA
Copia Motif
o [lelfeleTa]als
HNGTNYDNHDNBTNNDNA [0,3] YNHTNYRHGGNBTNAR [0,2] ARDBNBH
M1
s wle]r] ENE
TNVRNKAYNKNVVNDV [9,11] HNRR [6,8] YDNNVNNV [9,13] HB [4,5]
TNNNNRBNYDBDNNRR
Arabidopsis M2
ks s [elelefaTe] [o s
DNNNNDRYW [2,5] DS [6,7) HMM [1,2] TNDB
M3
« PR el
DBNNNND [48,102] KRRYMYNNNMRNHYNDVNYAYVH [7,10] VNNNYNNND
. [34,63] WD [2,8] KNNH [3,5] VNDDRNNNNNNHVNNNNNNNHHH
« L LETd=]eTs
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A. IdN Phenomenon in Background Frequency

Background frequency is the number of occurrences of
a biological character (i.e., ACGT) in the raw biological
sequences [21], [22]. IdN means same character
appears immediately again without any gap or any
other character (i.e.,, in DNA alphabet AA, CC, GG or
TT). Two nucleotides TT are called IdN if TT denotes a
pair (or subsequence) of nucleotides, where T appears
immediately after T. Generally XjYj+1 are IdN in
sequence S if X=Y, X at position j and Y at position j+1.
Biological sequences length may be exceed millions
even billions of characters and their alphabet are small.
Investigating those two primary characteristics, small
alphabet and very long sequences, intuitively reveal
another important characteristic that repeats the same
character several times, furthermore the same
character is repeated consequently (per-letter
background frequencies). For example, if a segment of
DNA sequence with 10000 bases long examined and if
each element has the same probability, then this
probability is p=1/N, where p- is the probability of
each nucleotide and N- is DNA alphabet (i.e., 4). In
general the elements are not likely equal; they have
different probabilities pi but suppose that the previous
sequence is nucleotide sequences (ACGT) and suppose
each base has the same probability; thus probabilities
of symbol frequency are 10000/4=2500. In other
words, each symbol may occur 2500 times in just 10000
positions that increase probabilities of IdN.

Figure 4 shows a real sample of DNA sequence;
starting part of chromosome number 1 of
Saccharomyces cerevisiae yeast; the sample contains
800 bases. Special format (i.e., CCTT) used to indicate
IdN. Although the sequence is a tiny sequence but it
reflects the concentration of similar successive
characters and high score of IdN (i.e, IdN in the
sample is 354) that make to see it as a fact that requires
no proof [3].

Ratio of IdN bases to overall bases=#IdN/Z

Neighbours (4)
= 354/800 = 0.4425

The proportional relation between identical
neighbour’s bases and overall bases in the sample by
using “Eq.4” is found 0.4425; almost half of neighbours
are identical!

Characters frequencies have been used in molecular
algorithms, are referred to as Position Weight Matrix
(PWM) or profile and Position Frequency Matrix
(PFM) [23]. However, these representations fail to
capture nucleotide interdependence and it was
discovered by many researchers that the nucleotides of
the DNA binding site cannot be treated independently.

Basic component in molecular biology nucleotides
and amino acids are arranged in sequences of DNA,
RNA and proteins. These components construct
structures of all organisms and perform related
biological functions [10]. Therefore, the
interdependencies, correlations and interrelated

>chrl-starting part of chr 1 of omyces cerevisiae yeast
. CENe SACACA, EEACA
A Al

ACAGE

SATGA ST ACTCA TACTGERICHY
NCGCTEV N "“TGATCGTN“{"”‘. AA

C A
ACACACGTGCiNI ASSACIEGIATA EABACA TS
TACTCAEE®TCAC STATACTG. CGTACGCACAC, T
GCIACAGTATATA, TCTCIV VN oTACTcIME
ACINICACTEEAT, SATCTCTCACTG): CAGT. TGC
ACTCACATC TGCACWCAcmo_g_o‘ICAGCWrCTATAE
TGTUEAM?A%TME 3 ga AmATE%‘ ISWWIGATAT
CTATATCTCARIC, AmGTAT WACTG,
IATACATACG TA o E g
TATA(,A(,L._'ATGTC BAAA A
A T(_AWrW“(,A AAAAA
IWWACAT

Fig. 4 Random sample of DNA sequence

relations between the basic components are
expected, and even certain [24], [25]. Other studies and
research tried to find the interdependencies, and
model them. But efforts based on assumptions and
failed to capture the reality of the biosequences data.
Thus the naturalistic methodology is the attempt to
correct the direction.

The string and the matrix representations share an
important common weakness. They assume the
occurrence of each nucleotide at a particular position
of a binding site that is independent of the occurrence
of nucleotides at other positions. This assumption does
not represent the true picture as discussed in [24].
While PWM and PFM deal with single base frequency
but here we revisit symbols frequency to consider
frequency of IdN or the dependent occurrences of
neighboring bases. Such direction promises to find
new ways of data mining in Bioinformatics and
understand genome coding better. Motif discovery is
an example of role of IdN in Bioinformatics, and
determine the role in genome coding is left as a
suggestion for future work (State of art in genome
en/coding based on single base A, C, G or T. What will
be the effect of enlarging basisi.e., TT, TTT, TTTT?).

Biological motif is a piece of biological sequence.
Anyway due to the functional associations of
biological motifs, they are embedded in background
sequences. Therefore, a collection of k-mers is likely to
be a true motif. This understanding motivated and
forms the direction of this research.

B. IdN Score in Motif Model

Scine the motif model is a sample of biological
sequence; therefore all biological sequence properties
must be reflected in motif model. Thus motif model
includes IdN, similar adjacent bases or repeating same
characters consequently. In order to find the rate of
IdN in biological sequential patterns, set of real motifs
have been investigated, for example, transcription
factors, URSIH and UASH that are known to
cooperatively regulate 10 genes of S. cerevisiae yeast.
These 10 genes are listed in SCPD as the promoter DB
of Saccharomyces cerevisiae yeast [24], as shown in
Table 2. The first gene of them named ZIP1 which
regulated by the TFBS shown in Figure 5.

#1dN=10 10 9 8 765 4 3 2 1

#Bases=28 G AT T €C GG AAGTA|AAASITT|C G| G|C GG ClT AlAA 1

Tt irtt f HNRRERARERR

#TN=27 2726252423222120191817161514 13 1211109 8 7 6 5§ 4 3 2 1

Fig. 5. 1dN in TFBS
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TFBS shown in Figure 5 is a composite motif of gene
ZIP1 in S. cerevisiae yeast, the figure displayed
included IdN; it is an example of composite motif
model, it consists of two monad motifs and distance
allowed between them ranged from minimum bases of
5 to maximum bases of 179. Composite motif
GATTCGGAAGTAAAA [5, 179]
GATTCGGAAGTAAAA is a combination of 28
characters.

Positional join based algorithms join contiguous
bases [9], [26]. Contiguous bases either are identical or
not. IdN denotes to contiguous bases that are identical
(i.e,, AA, CC, GG or TT) and total neighbours (TN)
denote to all contiguous bases regardless of
identicalness of them (i.e., TT or TC). The composite
motif compounded of 10 IdN out of 27 TN.

The following example shows the analysis of two
sets of real composite motifs goals to evaluate the
weight and attendances of IdN. The actual number of
IdN in each motif is calculated to determine the
average of IdN of the set, and then estimating the rate
of IdN in each set:

1-  The first set consists of 10 composite motifs
that have been shown in Table 2 and Table 3,
the motif model consists of 28 nucleotides in
two components of monad motifs. The
number of TN in Table 3 is 27.

TABLE 2 UASH AND URS1H BINDING SITES

UASH URSIH
Genes Di
Site Pos Site Pos
ZIP1 GATTCGGAAGTAAAA |-42 | =—=TCGGCGGCTAAAT |-22 20
MEI4 TCTTTCGGAGTCATA -121 | =TGGGCGGCTAAAT |-98 23
DMC1 TTGTGTGGAGAGATA | -175 | AAATAGCCGCCCA== |-143 32
SPO13 TAATTAGGAGTATAT -119 | AAATAGCCGCCGA=— | -100 19
MERI GGTTTTGTAGTTCTA -152 | TTTTAGCCGCCGA== -115 3

SPOl6 CATTGTGATGTATTIT -201 | =TGGGCGGCTAAAA | -90 111

RECI04 | CAATTTGGAGTAGGC | -182 | =TTGGCGGCTATTT -93 59
REDI ATTTCTGGAGATATC : -355 | ==TCAGCGGCTAAAT |-167 188
REC114 | GATTTTGTAGGAATA -288 | ==TGGGCGGCTAACT |-94 194
MEK]1 TCATTTGTAGTTTAT -233 | ==ATGGCGGCTAAAT | -150 83
Motif NNDTBNGDWGDNNDH ==WBRGCSGCYVW== [5,179]

TABLE 3 AVIDN IN BINDING SITES OF 10 GENES

Gene Simple Motifl Simple Motif2 # of IdN

ZIP1 GATTCGGAAGTAAAA TCGGCGGCTAAAT 10

MEI4 TCTTTCGGAGTCATA TGGGCGGCTAAAT 8

DMC1 TTGTGTGGAGAGATA AAATAGCCGCCCA 7

SPO13 TAATTAGGAGTATAT AAATAGCCGCCCA 8

MER1 GGTTTTGTAGTTCTA TTTTAGCCGCCGA 10

SPO16 CATTGTGATGTATTT TGGGCGGCTAAAA 9

REC104 | CAATTTGGAGTAGGC TTGGCGGCTATTT 10

RED1 ATTTCTGGAGATATC TCAGCGGCTAAAT 6

REC114 GATTTTGTAGGAATA TGGGCGGCTAACT 8

MEK1 TCATTTGTAGTTTAT ATGGCGGCTAAAT 8

2- Second set is found by searching first
chromosome of A. thaliana for composite motif
reported in [9], [27] as motifl, that is,
HNGTNYDNHDNBTNNDNA [0, 3]
YNHTNYRHGGNBTNAR [0, 2] ARDBNBH that
results 8 occurrences as shown in Figure 3, each one
consists of 41 nucleotides in 3 components of monad
motifs.

The mean is the sum of all values in a set, divided
by the number of values. To find Estimate Identical
Neighbours (EIdN), follow the following steps:

1. Compute the average of actual IdN (AvIdN),
i.e.,, AvIdN in the first data set is calculated by
searching 10 composite motifs, those composite
motifs known as binding sites regulated by
transcription factors UASH and URSH1 in S.

*I1dN
AvIdN = ZIT (5)

Where n is the number of composite motifs under test.
For example, AvIdN of the first data sets that is shown in
Table 3 is calculated by using “Eq.5":

AvldN = (10 +8+7+8+10+9+ 10 + 6 + 8 + 8)/10

=84
Table 4 shows AvIdN of the second data set that calculat-
ed by using “Eq.5":
AvIdN = (9+7+7+114+10+10+7 +11)/8=9

2. Total neighbours of the composite motif are calculat-

ed by using “Eq.6":

TN = Number of composite motif bases — 1 (6)
3. Using the following equation to find estimated
percentage of IdN:
Estimated of Identical Neighbours = EIdN
= AvidN /TN (@]

cerevisiae yeast genes, in this computation IdN
between monad motifs had been excluded, because

(&4)
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they are separated by variable gap and they were
not contiguous.

Simple Motifl Simple Motif2 i;';‘t':g l’:l;fs
CTGTTTGCAGATTAAAGA | CTATCTGTGGTCTGAA | AAGCTIC | 9
AAGTGTTGAGACTACGCA | CTATCTATGGTCTTAA | AATCTCC | 7
AAGTGTTGAGACTACGCA | CTATCTATGGICTTAA | AATCTCC | 7
ACGTTTGCCGATTGAAGA | CAATATATGGGCTTAA | AAGCACA | 11
AGGTCTACAAGCTTAAGA | CTTTATATGGTCTAAG | AAGCTCC | 10
CTGTTTGTCGTTTGCATA | CTTTATATGGTCTAAG | AAGCTIC | 10
ATGTGTGTCTTCTCCACA | CCTTGTATGGICIGAA | AGTCTCC | 7
CTGTTTGTCGGTTGAAGA | CCTTATATGGACTCAA | AAGCCTC | 11

Where AvIdN is the average of actual identical
neighbours and TN is total neighbours in the
composite motifs.

For example; EIAN of the first data sets that is
shown in Table 3 is calculated by using “Eq.7” as
follows:

AvIdN=8.4
TN =28-1=27

EIdN=8.4/27~0.32

And EIdN of the second data set that shown in Table 4 is
calculated by using “Eq.7” as follows:

AvIdN=9
TN =41-1=40

EIdN=9/40~0.23

Table 4 Motifl occurrences in first chromosome of A. thaliana

Composite motifs analyzed in Table 3 and Table 4
proved high rate of IdN to total neighbours; they are
32% and 23%; these rates reflect the richness of the
property under investigation, while these rates is not
constant for all motifs and may be increased or
decreased, however it demonstrated new and
promised property of motif that could be utilized in
algorithms for molecular biology. The number of IdN
varies from motifs model to another. Distribution of
bases in real motifs models and background sequences
is not uniform; nevertheless evidence provided by
analyzed data sets of real motifs and sequences were
presented abundantly of this property.

C. Frequency and k-mers of IdN [18]

The sample distribution of IdN is approximately
normal due to the smallness alphabet and non-uniform
distribution of biological bases in real biological
sequences. Table 5 shows lengths or k-mers of IdN in
upstream of S. cerevisiae yeast, for example for 5-mer,
there are more than 30,000 of TTTTT and AAAAA.
Consider the high frequency of long patterns of IdN
making a heuristic approach to estimate the IdN
slightly raises and overestimates, the table shows
occurrences of a long pattern of IdN reaching up to 30
in relatively small data set under test, viz. 2.8
megabytes. For example, where pattern length is 30,
IdN of nucleotide T occur 30 times and for nucleotide
A occurs 13 times.

Moreover, the

data in Table 6 and Table 7

()

demonstrated that the frequency of C and G is less
than the frequency of A and T in upstream sequences
of S. cerevisiae yeast. The C in a CG pair is often
modified by a process known as methylation (where
the C is replaced by methyl-C, which tends to mutate
to T) [28]. As a result, CG pairs occur infrequently;
therefore it is referred in literature CG Island [29]-[34].
And k-mers of nucleotide T is greater than others, e.g.,
in the sample data upstream of S. cerevisiae yeast it
exceeds 40-mer.

Generally, in biological sequence data sequential
pattern wusually allows a nontrivial number of
insertions, deletions, and mutations. Thus some bases
(i.e, A and T) occur more frequently than others.
However, experimental results data in the table
indicate IdN of all nucleotides from 2-mer to 30-mer.

A shorter minimum motif length may yield many
motifs, some of which might be sub-sequences of other
longer motifs. Data from Table 5 also demonstrate that
when k-mers increased the number of occurrences
reduced; however, there exists identical neighbour’s
pattern of lengths more than 30-mer of A and T.
Therefore, IdN could be considered a potential
property.

D. Correlation between DB Size and IdN Property [3]

To find the influence of DB size on IdN, k-mers of
IdN’s patterns must be specified, thus 8-mer and 20-
mer have been selected. 8-mer IdN pattern of T means
TTTTTTTT. Table 6 shows an IdN pattern for A.
thaliana genome (five chromosomes) and some
chromosomes of Homo sapience (human) [35], [36]. To

k- mers A C G T
2 342,132 99 946 95.786 344,599
3 141,800 19,965 18,579 145,782
1 63.728 1.048 3.640 67.145
5 30,781 865 734 33.268
6 16,635 229 196 18361
7 10,197 75 72 11,415
8 6,603 37 10 7.412
9 1578 20 27 5.196
10 3,225 13 19 3,716
11 2.300 19 14 2.744
12 1.659 8 11 2.058
3 1,224 8 1.563
| 92 6 3 1.218
15 724 5 2 972
16 573 4 1 785
17 459 3 0 637
1§ 368 2 515
19 293 I 16
20 231 0 T332 |
21 | 183 ' 266
22 145 213
23 107 167
21 76 131
25 53 99
26 | 39 77
27 31 39
28 24 47
29 18 37
30 13 30
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examine IdN patters in more length and larger data set
Table 7 demonstrated IdN patterns of 20-mer in Homo
sapience (human) genome. Investigated IdN patterns
were basic nucleotides of DNA (A, C, G, and T).
Table 5 k-mers of IdN in S. cerevisiae yeast

Evidence from observed data demonstrates two
important features; the first is that high concentration
of IdN, and the second is that the number of IdN
linearly increases with data set size. This increase
presents another side of potentiality of IdN’s property.
As can be seen in the Figure 6, number of IdN grows
faster with data set size.

Table 6 IdN of 8-mers in A. thaliana and human genome

Species Name Chm;':’"me (IS“W;’ AAAAAAAA | CCCCCCCC | GGGGGGGG | TTTTTTTT
1 294 | 32,736 309 204 32,534
2 19.1 | 21,851 208 216 21,635
A. thaliana 3 227 | 25,153 273 191 23,533
4 18 19,680 218 134 19,272
5 26.1 | 29227 307 221 29,594
1 2425 | 375804 | 2,833 2,705 377,033
2 2314 | 358,673 | 2751 2,759 | 360,064
3 192.6 | 289,640 | 2,017 1,782 | 295,157
Homo 4 185.9 | 257,954 1,560 1,634 | 255,945
sapiens
(human) 6 166.5 | 249,566 1.824 1,714 | 250,399
7 153.2 | 227,766 1,679 1,665 | 234,262
8 142.4 | 206,737 1,426 1,365 | 208,730
20 58 | 96302 868 990 103,706

Table 7 demonstrated human genomes and contains
IdN of length 20 characters of all DNA symbols. The
table also supports previous conclusions regarding the
relation between data set size and IdN.

E. Concluding Remarks

Estimation obtained from alternative models and their
competing assumptions are often believable. Rather
than making an estimate based on a single model,
several models can be considered and make the results
more confident.

1,000,000
w
5
o
£ 100,000
=
[
= —+— AAAAAAAA
8 —m— CCCCCCCC
E 10,000 —a— GGGEGGGGGE
= —2<— TTTTTTTT
5
wy
@ —
S 1,000 —
| =
o
=
o
o
e} 100

10 60 110 160 210

Data set sizes (MB)

(&)

FIG. 6. OCCURRENCES OF IDN WITH DATA SET SIZE. NOTE:
IDN OCCURRENCES ARE PLOTTED AGAINST THE DATA SET
SIZES ON A LOGARITHMIC SCALE

For these reasons, previous subsections analyzed
IdN’s property in different models. To empower the
analysis results, the following cases are tried:

- The analysis is accomplished at different

situations of background frequency and motif
model.

-The analysis is done using a distinctive real data
set of S. cerevisiae yeast, A. thaliana, and homo
sapience.

- The analysis is performed using various
measurement of k-mers; from 2-mer to 30-mer.

- The analysis is completed using a variety of data

set sizes.
Experimental results from what has been stated
above, without any previous assumptions,

demonstrate:

1. Strong existences of the property exceeding a
quarter of the motif model that motivates to
describe it as an axiom. High scoring of the
property may correlate with structurally or
functionally important genes.

2. Active and vivid presentation of IdN property
leading to its description as a potential and
significant property

3. Due to GC Island, insertion, deletion and
mutation in biological sequences, the frequency
of A and T are higher than C and G, therefore
IdN of A and T is also higher than C and G. The
situation is vice versa in GC Island.

4. IdN pattern is a special kind of patterns that
consists of identical symbols with different
length, these patterns form part of biological

molecular structure. Patterns have been
regarded a good task of data mining that reveal
information.

5. This property is a novel biological structural
property, discovered in this research for the
first time.

6. Discovered  properties; above  remarks
guarantee that IdN is important structure
property of biological sequence. They motivate
to exploit it in molecular biology algorithms
generally and in en/decoding genome in
particular.

7. Existing motif models suffer from common
weakness as discussed in [24], [25]. They
assume the occurrence of each base at a
particular position of motifs is independent of
the occurrence of bases at other positions. The
assumption is not true since sequences are
biologically related. Thus the naturalistic
method of research is necessary, especially in
Bioinformatics, because this method
concentration on the real data (assumption free
methodology) in order to reveal properties.

TABLE 7 IDN IN HUMAN GENOME
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Species Name |Homo sapiens (human)
Motifs template [M1=20 AA-M2=20CC-M3=20GG:M4=20TT
% Number of Occurrence
Sequence set Size (MB) v w | ™A

Chromosome 1 242 458 36372 8 16 37017
Chromosome 2 236.572 34620 8 191 35112
Chromosome 3 192.626 28126 16 2 29062
Chromosome 4 185945 24513 2 16 23572
Chromosome 5 175985 24765 0 8 25567
Chromosome 6 166 452 23822 0 4 24820
Chromosome 7 154 803 25104 10 3 26254
Chromosome 8§ 142376 20397 2 10 21160
Chromosome 9 137.365 19610 9 16 19170
Chromosome 10 131 842 21362 17 16 20795
Chromosome 11 131.328 19019 7 11 18492
Chromosome 12 130.205 21219 7 0 22340
Chromosome 13 112.032 12531 23 2 12486
Chromosome 14 104.425 14334 14 12 13999
Chromosome 15 99.737 14493 6 0 14496
Chromosome 16 87.893 17523 8 2 17420
Chromosome 17 78 983 18117 3 3 17682
Chromosome 18 7595 10274 1 0 9599
Chromosome 19 57.519 15625 4 10 15791
Chromosome 20 61309 9247 5 0 10691
Chromosome 21 46 818 4854 0 0 5376
Chromosome 22 49.907 7294 0 0 7675
Chromosome X 151.04 19956 18 14 18731
Chromosome Y 57.756 4192 0 2 3971

Tatal 3011.326 447369 168 338 451278

IdN  property is not based on position

independency; in contrast it exists arbitrary in biodata.
Therefore, the importance of discovered property
could be presented in:

1. Reflecting the nature of bio sequences,

2. Expressing biological related functions,

3. Promising to enhance motif representation.

VI. CONCLUSION AND FUTURE WORK

In this paper, a new direction of research method
was implimented called “Naturalistic’ which has been
conducted in the field of motifs finding, accordingly
new biological structure properties have been
discovered named IdN and AdjN. The analysis is done
in different situations of background frequency and
motif model, using distinctive real data set of varied
data size. The analysis demonstrated the strong
existence of the properties. In the next paper, the new
properties we will use them to develop positional join
algorithm for motif discovery.
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Reordering and Ambiguity Problems
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Abstract— The problem in Arabic to English rule-based
machine translation is that the rule-based lexical analyzer
leaves some amount of ambiguity; therefore a statistical
approach is used to resolve the ambiguity problem. Rule
Based Machine Translation (RBMT) uses linguistic rule
between two languages which is built manually by human in
general, whereas SMT uses appearance statistic of word in
parallel corpora. In this paper, those different approaches
are combined into Arabic-English Hybrid Machine
Translation (HMT) system to get the advantage from both
kind of information. In the beginning, Arabic text will be
inputted into RBMT to solve reordering problem. Then, the
output will be edited by SMT to solve the ambiguity
problem and generate the final translation of English text.
SMT is capable to do this because on the training process, it
uses RBMT’s output (English) as source material and real
translation (English) as target material. The results showed
that the quality of translation in HMT system is better than
SMT system.

Keywords—  Machine translation, Arabic-English
machine translation, Hybrid Machine Translation

I.  INTRODUCTION

There are many languages in the world. As a
consequence, the document can be written in various
languages. In order to get a better understanding, people
will translate the document written in foreign language
into their native language. Manual translation by looking
at the dictionary will need a big effort. So, using machine
translation (MT) is a recommended option to perform the
automatic translation. This situation then raises a need to
improve the performance of MT in order to get better
translation result. Two common approaches in MT to
perform translation task are rule based and statistic based.
Rule based is the earliest approach in the MT subject [1].

RBMT (Rule Based Machine Translation) system is
constructed based on linguistic rule between two
languages. It concerns about the morphological process
(analysis and generation) and transformation process
(structural and lexical). It has power on explicit linguistic
knowledge that it can deeply analyze in both syntax and
semantic levels [1]. This approach has some weaknesses,
such as: it requires much linguistic knowledge to create
the linguistic rule so that it has high development cost;
the accuracy of result is depend on the accuracy of each
sub stage [2]; and the output is less fluency than SMT
[3]. The latter case is makes sense because the translation
is generated strictly based on rule and the translation
word is fixed for all input cases. There are many MT
systems use this approach as their translation method,

such as: MT for Romance Languages to Spain [4],
Bulgarian-Macedonian [5], Indonesian-Malaysian [6],
English to Sankrit [2], etc. Interested readers are referred
to [13] for An Introduction to Machine Translation and
[14] for a comprehensive survey of the Arabic to English
machine translation in recent years.

On the other hand, SMT (Statistic Machine
Translation) system is constructed based on parallel
corpora. It performs training process on them to learn
implicit knowledge that is contained in co-occurrence
statistic. System will find translation for certain word in
source language by looking the word in target language
that is often occurs together with them in parallel
corpora. The advantages of this approach are: it may be
able to produce suitable translations in case input
sentence is not similar to any sentences in a training
corpus [1]; the output is more natural and fluency [3] and
it is much easier to be built than RBMT system.
However, because the system relies on information that is
learned in training process, so the output faces a problem
on unstructured syntax and grammatical mistake [3] and
it is less literal. Some researches try to improve this
approach, such as by using word sense disambiguation
[71, using grammatical categories and word
categorization to handle the error [8], etc. Based on the
strengths and weaknesses of each approach, many
researchers try to combine them by making the concept
of hybrid machine translation (HMT) system in order to
improve the performance of MT.

Simard et al. [9] used SMT system as a layer to
perform post-editing toward the output of RBMT system.
SMT system will correct and adjust the translation output
of RBMT system based on the most common translation
that occurs in the parallel corpora. Dugas et al. [10] do
the same method in [9] but they perform additional
experiment by using SYSTRAN+ Moses'. Another
approach to create HMT system is by incorporating the
phrase table of Moses [15] with phrase table that is
generated from alignment of source text and its
translation output from RBMT [11]. Moses decoder then
will choose the best combination of phrases. The result
shows that hybrid system has better performance than
baseline SMT system. Eiseleet al. [12] using same
mechanism with [11] but they make some additional
language pair on their experiment. This paper will
describe the process of developing Arabic-English HMT
system as a way to improve the performance of MT.
Yulianti et al. [18] developed a Hybrid Machine
Translation System for Indonesian-English language pair

! http://www.statmt.org/moses/
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by utilizing SMT system as editing component of RBMT
system’s output. We use the hybrid approach by combine
RBMT with SMT as editing component toward the
output of RBMT. The remaining of this paper is
organized as follows: Section 2 will describe the
architecture of Arabic-English hybrid machine translation
system; Section 3 will describe the implementation of
HMT; Section 4 will present the experiment result
together with its analysis; and Section 5 will give a
conclusion about this research..

II. ARABIC-ENGLISH HYBRID MACHINE
TRANSLATION SYSTEM

Arabic-English HMT system presented in this paper
consists of RBMT system and SMT system that works
sequentially. SMT system is utilized as editing
component of RBMT system’s output. Initially, Arabic
text is inputted into RBMT system. Then the output will
be edited by SMT system to generate the final translation
of English text. SMT is capable to perform editing
process because on the training process [21], it uses
RBMT’s output (English language) as source material
and the real translation (English language) as target
material. Because the source material and target material
is actually in the target language, this process can be seen
as target-to-target training. It is rather different with
common training process of baseline SMT system that
uses concept of source-to-target training.

A. RBMT System

Arabic-to-English RBMT system is ready to use. This
research uses our RBMT (AE-TBMT) which developed
in previous work [17]. Basically, the translation process
of AE-TBMT consists of six main phases: 1). Text in the
source language is transferred to tokenizer is to divide the
text into tokens. 2). Then Start morphological analysis to
provide morpho-syntactic information. 3). The syntactic
parser builds a syntactic relevant tree, which represents
relationships between the words of the phrase. 4).Lexical
transfer will map Arabic lexical elements to their English
equivalent. It will also map Arabic morphological
features to the corresponding set of English features.
5).Structure transfer will map the Arabic dependency tree
to the equivalent English syntactic structure, and 6).
Finally Arabic synthesiser will synthesis the inflected
English word-form based on the morphological features
and traverses the syntactic tree to produce the surface
English phrase.

1. Tokenization:

This an important step for a syntactic parser to
construct a phrase structure tree from syntactic units.
After inserting the source sentence in the system the
tokenizer divides the text into tokens. The token can be a
word, a part of a word, or a punctuation mark. A
tokenizer requests to know the white spaces and
punctuation marks.

2. Morphological analysis

After the tokenization process the morphological
analyser will provide the morphological information
about words. It provides the grammatical class of the
words (parts of speech) and create the Arabic word in its
right form depending on the morphological features.

3. Lexicon:

In this system the lexicon is accountable for inferring
morphological and classifying verbs, nouns, adverb and
adjectives when needed. It is the main lexicon translation;
the source language searches in a dictionary and then
chooses the translation. A lexicon provides the specific
details about every individual lexical entry (i.e. word or
phrase) in the vocabulary of the language concerned.
Lexicon contains grammatical information which is
usually have abbreviated form: ‘n’ for noun, ‘v’ for verb,
‘pron’ for pronoun, ‘det’ for determiner, ‘prep’ for
preposition,’adj’ for adjective, ‘adv’ for adverb, and
‘conj” for conjunction. The lexicon must contain
information about all the different words that can be
used. If the word is ambiguous, it will be described by
multiple entries in the lexicon, one for each different use.

4. Parsing:

The parser divides the sentence into smaller sets
depending on their syntactic functions in the sentence.
There are four types of phrases i.e. Verb Phrase (VP),
Noun Phrase (NP), Adjective/Adverbial Phrase (AP), and
Prepositional Phrase (PP). After the parsing process the
sentence is represented in a phrase structure tree. Fig. 1
show the phrase structure tree for the sentence S llall
sl 13 (the cleaver student reads the book).

VP /\ NP
N AANTA N

N dj Det N Det Det Adj N Det N

S d e The clever student reads the book
Fig. 1. Phrase structure tree

5. Syntactic rules:

A set of Arabic and English rules are fed into the
system. In this step the reordering process will be found
which will be based on the order of words in a sentence,
and how the words are grouped.

6. Agreement rules:

After syntactic rules the agreement rules applied
which are responsible about the additions of prefix and
suffix in the sentences.

(8¢)
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Strong explosion shook the center of Afghanstan capital

S: [NP VP] == S: [ NP:[N Adj] VP:[V N1 Det N2 Adj]]

S: [NP VP] == S: [NP: [Adj N] VP:[V Det N1 Adj N2]]
The architecture of this HMT system is illustrated on
Fig.2.

SL parsetree -~ \A TL parse tree

Morphological

Analysis

Structure l
Source Language Transfer Target Language
Sentence Sentence
RBMT OQutput
Editing
(SMT)

Output Sentence

Fig. 2. Architecture of Arabic-English HMT System

B. SMT System

In this hybrid mechanism, we used Moses as our
SMT system. Moses is an open source toolkit for
machine translation that provides tools for training,
tuning, and applying translation [15]. It is widely used in
the research on machine translation area, such as in
[10][11][12]. Having phrase-based translation paradigm,
Moses decoder uses phrase table as main sources to find
the phrase translation. It will choose the sentence with the
highest score as a translated sentence [16]. Score is
achieved from weighted-log probability that is product of
2 components: phrase translation model and language
model.

III. IMPLEMENTATION

After the RBMT system for Arabic-English language
pair is built, the next step we need to do is training
process. We perform two kinds of experiment: SMT
Experiment and HMT Experiment. We will compare the
performance of HMT toward the baseline SMT. We use
Moses toolkit with 3 gram language model in the
experiments. The statistical machine translation system is
trained using word alignments of parallel corpora of

Arabic rule D
English rule

Arabic- English that obtained from Computational
Linguistics Laboratory”. Totally, there are 1181 parallel
sentences that we used in both of experiments. We use
10% of total data for testing corpus (120 sentences) and
we use the rest for training corpus.

In the training process of HMT system, Moses
decoder applies the concept of target-to-target training in
order to be able to perform editing process toward RBMT
output. It uses the output of RBMT as source material
and the real translation as target material. So, it will learn
the mapping of RBMT translation into real translation. In
case that RBMT translation is not common or does not
exist, SMT will learn them on training process (as
discussed in [15]) so that it will correct them on HMT
system.

IV. EXPERIMENTAL RESULT

We evaluated our system using BLEU. Experiment
toward baseline SMT system is also performed in order
to evaluate the performance of HMT system. Bleu score
for both of the system is calculated and it is described on
Table 1. The table shows the values of BLEU obtained
for phrase length: 1-gram, 2-gram, 3-gram, and 4-gram,
respectively. Note that BLEU is in between 0 and 1 (0 <
Bleu<1). When BLEU value is close to 1, that mean the
quality of translation is better and close to the manual
translation. In this evaluation 1 candidate file (represent
our system translation) and 2 references files (represent 2
different manual translation) have been used. It can be
clearly seen that score of HMT system is higher than
SMT system in all cases. When combining two
approaches, HMT outperformed SMT in Bleu score by
1.19% with 1-gram, 2.01 with 2-gram, 4.27% with 3-
gram.

We believe that a good translation could be achieved
when combine RBMT with SMT as RBMT solves word
ordering problem when translate from Arabic to English,
however SMT solves the ambiguity problem.

After doing analysis toward the output of RBMT, we
found that comprehensive reordering rules play an
important role in the quality of translation. In addition,
more data training makes the output of SMT more
accurate.

TABLE I BLUE EVALUATION RESULTS OF HMT

Phrase length n-gram HMT SMT

1-gram 0.910932  0.89897
2-gram 0.802346  0.79113
3-gram 0.669451 0.64675
4-gram 0.57543 0.54642

? http://www.llIf.uam.es/ESP/
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Fig. 3 illustrates how HMT system translation is
closer than SMT system translation to manual translation
with phrase length: 1-gram, 2-gram, 3-gram, and 4-
gramr, respectively.

Fig. 3. Score of HMT with 1-gram, 2-gram, 3-gram, and 4-gram

V. CONCLUSION

In this paper, we have described an approach to
develop HMT System for Arabic- English language pair
by utilizing SMT system as editing component of RBMT
system’s output. The motivation behind this research is
combining the advantage of information that is contained
in each of the MT system to get better translation result.
Evaluation by using Bleu score indicator shows that: 1).
The size of the training data effects the statistic model on
SMT and HMT system, so adding more training corpus
can improve the performance HMT system. 2). HMT
system outperforms SMT system in all cases. We analyze
that hybrid solutions combine the advantages of the
individual approaches to achieve an overall better
translation. The approach is most useful to address one of
Rule-Based MT greatest challenges — translation
ambiguity. When a word/phrase can have more than one
meaning, statistics can help identify the most suitable
option.
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Abstract—Wearable banking has been coined by
banking institutions in providing the latest technology to
their customers. This study investigates the determinants
which attract the Islamic banks’ customers to adopt
wearable banking in Malaysia. The sample size of 350
respondents has been selected from ten Islamic banks in
Malaysia using the survey research instrument
questionnaire. Data has been analyzed using software SPSS
15.0. The confirmatory factor analysis with multiple
regressions technique has been applied. The result of
regression analysis shows that Perceived Usefulness,
Information of Wearable Banking, Perceived Risk, Security
and Privacy shows more influence in increasing the
intention of customers to adopt wearable banking services.
Meanwhile, Government Support provides more influence
for the bankers in adoption of wearable banking services.
This study proves that bankers should emphasize more on
wearable banking, since bank customers believe it is a
convenient method when adopting the banks services.

Keywords—Wearable Banking, Islamic Bank,
Convenience, Perceived Usefulness, Information of Wearable
Banking, Perceived Risk, Security and Privacy, Government
Support

1. INTRODUCTION

The revolution of information technology has
influenced almost every part of business sectors’ and
people’s lives in recent years. Amongst businesses
directly impacted by the revolution is the banking sector.
Today, the introduction of electronic banking has become
more revolutionized and contribution of technology is
considered to be one of the main reasons for the bank’s
success and for them to achieve the core competency
[18].

Electronic banking is the application of information
technology which helps facilitates the information and
services over public standards based networks [5,9].
There are different forms of electronic banking which
include; internet banking, mobile banking, telephone
banking and television-banking. Electronic banking is the
wider part and as such wearable banking is the specific
area under electronic banking.

Wearable banking has been defined as where users
can utilize different kind of facilities and services offered
by the banks and the utilization of such services and
facilities can be done through what they wear such as,

Rohaya Shaari
Management Sciences Department
Yanbu University College
Yanbu Al Sinaiyah, Saudi Arabia
E-mail: shaarir@rcyci.edu.sa

Google Glass and smart devices [9]. In this regards,
wearable banking is considered as one of the key routes
which supports the increase of usage of facilities and
services in the banks. Hence, this will help increase the
market share of the banks and also help develop a long-
term relationship with the customers. The emergence of
wearable banking was first initiated in 2013 where its
growth became dominant across the globe in which
Europe emerged as a leader in the practice of wearable
banking [2].

Wearable banking offers many services which are
beneficial for the customers [9]. Currently, some services
offered from selected banks such as; follow stock market
and convert currencies by CaixaBank, USA, view
account balance by Nationwide, United Kingdom, basic
transaction and contact customer service by Banco
Sabadell, Spain, update account balance by Westpac,
New Zealand, log in to account, make bill payments,
conduct video call with personal banker by PrivatBank,
Ukraine [22].

In Malaysia, all Islamic banks have introduced
internet banking and have grown towards higher
competitiveness by upgrading their technologies and
services in implementing the wearable banking [14].
Therefore, the wearable banking can be adopted by most
of the Islamic banks in Malaysia because of its associated
vital benefits such as time and its cost effectiveness.

Previous studies have been conducted to analyze the
determinants which influence the adoption of internet
banking on the basis of customer’s perspective
independently. Nonetheless, the studies have not
analyzed both the views of bank employees (bankers) and
bank customers separately on their acceptance of
wearable banking. This is due to the fact that bankers
have more awareness on any transactions, information
and the services offered by the banks compared to the
customers. Therefore, the objective of this paper is to
investigate the main factors which influence both the
bankers and bank customers to adopt wearable banking in
Malaysian Islamic banking institutions.

II. LITERATURE REVIEW

Since its introduction, internet banking and wearable
banking has gained greater importance and priority and
has been given special attention to the customers and
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employees alike which in turn supports the increases of Eze, Topic Factors Affecting internet banking adoption
usage of these services. Researchers have applied Manyeki, | among young adults: evidence from Malaysia.
heori identif ial f hich Yaw & Techniques: Questionnaire, Factor Analysis

pumerous theories to 1identify potentia ZTCtOI‘S whic Har [11] Finding: Results shows that perceived ease of use,
influence the people to adopt wearable banking. Some of perceived usefulness, perceived credibility, relative
the theories include; Technology Acceptance Model advantage, trialability and self efficiency are more
TAM). Theory of R ned Action (TRA) and Theor influence to adopt internet banking.
( £ Pl ), d];ohy 0 ?IS’OB ecéo ZCI on ( ) and eory Recommendation: It helps the banks to better
of Flanned be aVlOIT( ) [ 7 ] . understand young adults’ behavior in Malaysia with

As stated by Ajzen and Fishbein [4], Davis [10] and respect to internet banking. This could enable banks to
Sadeghi and Farokhian [17], Technology Acceptance formulate effective techniques to attract this group to
Model (TAM) has been adapted from the TRA. TAM is _ use this service. i i i

Nasri Topic: Factors influencing the adoption of internet

the multivariable model that predicts the users’ intentions
on the basis of their perceptions, which includes five
main conceptions; perceived usefulness and ease of use,
intention to use, actual use and attitude to use wearable
banking. As such, research model can be hypothesized on
consumer behavior factors which are; service quality,
relative  advantage,  convenience,  compatibility,
complexity, privacy, trust, security, attitude and belief,
risks, habit, familiarity, lack of awareness, adaptability,
consumer, organization, confidence, technology and
computer, channels characteristics. The above-mentioned
factors can directly influence the users to adopt the
internet banking. Selected literatures as listed in Table I
below have been reviewed to discover the impact of
different factors on the adoption of internet banking for
the bankers and the bank customers.

TABLE L.SELECTED PREVIOUS STUDIES

Authors Previous Studies

Akhlaq Topic:Internet
& Shah complexities
[1] Techniques: For this the traditional innovation
diffusion Model (IDT) has to be used and the selected
survey sample are n=45 and the selected test is chi-
square Test.

Finding: The analysis result show 67% of the
proposed complexities due to familiarity with the
internet technology, download speed, website design
unfriendly, people gaining easy access, misusing of
information, security, fear of government tracking
transactions, hinder the users in accepting internet
banking services.

Recommendation: It isrecommendedthat bank should
focus on the internet banking usage among its
customers because their costs associates are much
lower than traditional system.

Topic: Adoption of internet banking by Iranian
Customer: An Empirical Investigation.

Techniques:  Questionnaire,confirmatory  factor
analysis, pearson correlation testing, multiple
regressions & tested correlations between variables.
Finding: The finding result shows that the perceived
usefulness and computer self efficacy are the main
factors that influence to accept the internet banking.
Recommendation: It helps the bank manager, how to
use computer and internet banking and advertising
about its benefit and its advantages. And with regard
the importance of computer self-efficacy, banks can
promotion of customer ability about work with
computer by proper advertising.

banking in Malaysia: Finding

Amini et
al. [3]

[15] banking in Tunisia.

Techniques: Questionnaire, Factor Analysis with
Multiple Regression

Finding: Internet banking usage is much persuaded
by the factors risk, convenience, security and also
prior internet knowledge. Only one factor does not
show any impact which is information of online
banking. Demographic factors show significantly
impact on the behavior to use internet banking.
Recommendation: The bank should take some steps
to upgrade their security, low risk and prior internet
knowledge for making the good marketing strategy

Chong et | Topic: Online banking adoption: an empirical
al. [8] analysis.
Techniques:Correlation and Multiple Regression
analysis.

Finding: The results prove that perceived usefulness,
trust and government support shows a significant
impact and perceived ease of use was found
insignificant according to technology acceptance
model.

Recommendation: It suggests the bank to develop
new directions, good strategies and also improve the
privacy and security which helps to develop trust for
using the website services. Apart of that government
play a significant role to increase the adoption of
online banking services.

III. RESEARCH METHOD

Research model and hypothesis have been developed
to gauge the most emphasizing factors which influence
bankers and bank customers to adopt wearable banking in
Malaysian Islamic banks. Research model is as below:

WE = & +,; (Con) + B, (PU) + B2 (IWB} + By (PR} + Bs(5P) + B¢ (GS) + ¢

Whereas; WB is Wearable Banking Intention, Con is
Convenience, PU is Perceived Usefulness, IWB is
Information Wearable Banking, GS is Government
Support, PR is Perceived Risk, SP is Security and
Privacy, and e is Error. Hypothesis that has been
developed from the previous studies are:

H,, = Convenience doesn’t show a positive response for
adoption of wearable banking.

H,, = Perceived usefulness doesn’t show a positive
response for adoption of wearable banking.

H,;3= Information of wearable banking doesn’t show a
positive response for adoption of wearable banking.

H,4s= Low perceived risk doesn’t show a positive
response for adoption of wearable banking.

H,s= High security and privacy doesn’t show a positive
response for adoption of wearable banking.

(8n)
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H,s = Government support doesn’t show a positive
response for adoption of wearable banking.

A questionnaire method was used to collect primary
data. The adopted questionnaire involves attributes of the
variables based on the prior research and is designed
through Likert scale. In this study, questions are taken
from prior research such as; Intention to Use as
dependent variable [14,15], Convenience [10,15],
Perceived Usefulness [12,14], Information on Wearable
Banking [7], Perceived Risk [14,15], Security and
Privacy [12,15] and Government Support [8].
Questionnaire was randomly given to the respondents
from the ten Islamic banks in Malaysia. A total of 350
completed questionnaires were returned from the bankers
(100) and bank customers (250).

IV. DATA ANALYSIS AND DISCUSSION

Factor analysis was used to analyze the main
adoption factors of wearable banking from the
perspective of bankers and bank customers. The factor
analysis assists in reducing a large set of data into a
smaller number of components that involves some
associated variables [16].

A confirmatory factor analysis was performed on the
basis of principle component matrix with varimax
method. The Kaiser Meyer Olkin value was 0.901 for
bankers and 0.899 for bank customers, which is higher
than the recommended value of 0.8 which shows data
sampling adequacy is good because its value is greater
than 0.5. The result of Barlett’s test of sphericity is
significant which supports that the data is appropriate for
making factor through correlation matrix [6]. The loading
factors value which is higher than 0.4 is considered
important and those loading value higher than 0.5 is
considered practically significant [13]. In addition, all
loading results of this study show significant because the
values are higher than 0.5. Cronbach’s coefficient alpha
(a) was used to measure the internal consistency of the
data items. The alpha result indicates that all data items
have high consistency and load considerably well on its
factor. The factor analysis result is presented in Table II
and III.

Multiple regression technique was applied on
bankers and bank customers’ data after factor analysis.
Regression analysis examined whether the relationship
exists between the factors for adopting wearable banking.
Table III represents the regression results for bankers and
Table IV displays the results for bank customers.

A. Factor Analysis

Table II below represents the bankers’ factor’s result
that shows a total of 27 items out of original 29 loaded on
6 factors. Under factor 1 Perceived Ease of Use (PU)
contains nine items after merging the two variable
attributes because of correlation having 88.8% excellent
reliability that measures the importance of wearable
banking adoption with a variance of 53.12 percent. Factor
2 Information of Wearable Banking (IWB) contain four
items having 89.5% excellent reliability and with

variance of 76.17%. Perceived Risk (PR) factor loaded
five items having 79.10% good reliability with variance
of 54.79%. Another three items measuring Government
Support (GS) have 68.5% good reliability with variance
61.86 %, while the fifth factor Security and Privacy (S
and P) have three items having 74.9% good reliability
with variance 66.61%. The sixth factor includes three
items under Intention to use (INT) having 75.3% good
reliability with variance of 66.98%. The total variance
explained by the sixth factors is 64.064%.

TABLE II. ROTATED COMPONENT MATRIX OF BANKERS
RESPONDENT DATA

Items Loading Alpha
Factor 1 — Perceived Ease of Use (PU)

PUI 0.724

PU2 0.663

PU3 0.674

PU4 0.637

PU5 0.594 88.80
PU6 0.532

PU7 0.669

PUS 0.733

PU9 0.577

Variance = 53.12

Factor 2 - Information on Wearable

Banking (IWB)

IWBI1 0.766

IWB2 0.826

IWB3 0.834 89.50
IWB4 0.770

Variance = 76.17

Factor 3 — Perceived Risk (PR)

PR1 0.698

PR2 0.688

PR3 0.556 79.10
PR4 0.549

PR5 0.675

Variance = 54.79

Factor 4 — Government Support (GS)

GS1 0.636

GS2 0.760 68.50
GS3 0.634

Variance = 61.86

Factor 5 — Security and Privacy (S & P)

SP1 0.783

SP2 0.691 74.9
SP3 0.616

Variance = 66.61

Factor 6 — Intention to Use (INT)

INT1 0.545

INT2 0.715 75.3
INT3 0.661

Variance = 66.98
Total Variance Explained = 64.064%

Legends for Table II:

PUl - Wearable banking services provides helpful
guidance in performing the task.

PU2 - The transactional of wearable banking is easy to
use.

PU3 - Interaction with wearable banking is clear and
understandable

PU4 - I find it easy to recover the error encountered while
using the wearable banking services.

(8a)
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PUS5 - Wearable banking facilitates me to complete my
banking activities quickly.

PU6 - Using wearable banking for doing banking
transactions much easier.

PU7 - Wearable banking allows me to manage my
finance efficiently.

PUS8 - Wearable banking helps to increase customer’s
productivity.

PU9 - The services of wearable banking enhance the
customers’ effectiveness on the job.

IWB1 - Wearable banking provides believable/reliable
information.
IWB2 -
information.
IWB3 - Wearable banking provides relevant information.
IWB4 - Wearable banking provides information at the
right level of details.

PR1 - The risk of credit card fraud for internet
transactions and payment is low for customer.

PR2 - 1 would feel free to submit my financial
information online because of low risk.

PR3 - By using the wearable banking services, it protects
customer information privacy.

PR4 - There is a low probability to face the problem
while making the internet transaction online.

PRS - All operations through wearable banking are
guaranteed.

GS1 - Government encourages and promotes the usage of
internet and e-commerce.

GS2 - The government is driving the development of
wearable banking.

GS3 - The government has good laws and regulations for
wearable banking.

SP1 - Authorized username and password are important
for securing the data.

SP2 - I trust that transaction through wearable banking is
private and secure.

Wearable banking provides real time

In Table IIT represents the bank customers’ factor’s
result that shows a total of 24 items out of original 29
loaded on 6 factors. Under factor 1 Intention with
Convenience (INT/CON)contains eight items after
merging the two variable attributes having 92.3%
excellent reliability with a variance of 65.31%.
According to the previous study, Intention and
Convenience were considered to be separate, however, by
applying confirmatory factor analysis they merged the
two variables into one [15]. Factor 2 that is Information
of Wearable banking (IWB) contains four items having
93.3% excellent reliability and with variance of 83.44
percent. Perceived Usefulness (PU) factor loaded three
items having 79.5% good reliability with variance of
71.43%. Another three items measuring Government
Support (GS) has 73% good reliability with variance
65.79%. While the fifth factor Perceived Risk (PR) has
three items having 84.1 % excellent reliability with
variance of 76.11%. The sixth factor Security and
Privacy (S and P) include three items which have 80.5%

excellent reliability with variance of 73.42%. The total
variance explained by the sixth factors is 75.13%.

TABLE III. ROTATED COMPONENT MATRIX OF BANK
CUSTOMERRESPONDENT DATA

Items Loading  Alpha
Factor 1 - Intention with Convenience

(INTCON)

INTCON1 0.698

INTCON2 0.673

INTCON3 0.675

INTCON4 0.658

INTCONS 0.734 92.3
INTCONG6 0.715

INTCON7 0.711

INTCONS 0.674

Variance = 65.31

Factor 2 - Information of Wearable

banking (IWB)

IWBI1 0.801

IWB2 0.844

IWB3 0.874 933
IWB4 0.757

Variance = 83.44

Factor 3 - Perceived Usefulness (PU)

PU1 0.77

PU2 0.857 79.5
PU3 0.642

Variance = 71.43

Factor 4 - Government Support (GS)

GS1 0.782

GS2 0.784 72.9
GS3 0.607

Variance = 65.79

Factor 5 - Perceived Risk (PR)

PR1 0.816

PR2 0.595 84.0
PR3 0.671

Variance = 76.11

Factor 6 - Security and Privacy (S & P)

SP1 0.88

Sp2 0.781 80.4
SP3 0.526

Variance = 73.42
Total Variance Explained = 75.13%

Legends for Table III:

INTCONI1 - I intend to use wearable banking it on a
regular basis for achieving the desired future results.
INTCON?2 - I intend to increase the usage of wearable
banking in the future.

INTCON3 - I will robustly recommend others to use
wearable banking (WB) services in daily routine
transactions.

INTCON4 - Using wearable banking, I can access
anytime and anywhere.

INTCONS - The wearable banking services provides
helpful guidance in performing the task.

INTCONG6 - The transactional of wearable banking is
easy to use.

INTCON?7 - Interaction with wearable banking is clear
and understandable

INTCONS - I find it easy to recover the error
encountered while using the wearable bankingservices.

(1)
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IWB1 - Wearable banking provides believable/reliable
information.
IWB2 -
information.
IWB3 - Wearable banking provides relevant information.
IWB4 - Wearable banking provides information at the
right level of details.

PUl - Use of wearable banking services can save
customers time.

PU2 - Wearable banking facilitates me to complete my
banking activities quickly.

PU3 - Using wearable banking for doing banking
transactions much easier.

GS1 - Government encourages and promotes the usage of
internet and e-commerce.

GS2 - The government is driving the development of
wearable banking.

GS3 - The government has good laws and regulations for
wearable banking.

PR1 - The risk of credit card fraud for internet
transactions and payment is low for customer.

PR2 - 1 would feel free to submit my financial
information online because of low risk.

PR3 - By using the wearable banking services, it protects
customer information privacy.

SP1 - Authorized username and password are important
for securing the data.

SP2 - I trust that transaction through wearable banking is
private and secure.

SP3 - I am satisfied with the security system.

Wearable banking provides real time

B. Regression Analysis

Table IV which displays the bankers’ regression
analysis results shows that Perceived Ease of Use (PU),
Information of Wearable Banking (IWB), Perceived Risk
(PR), Security and Privacy (SP) and Government Support
(GS) have significant impact to increase their intentions
(F = 34.657; p value = 0.00) and the relationship exists
between the variables R” is 44.6% which shows average
relationship that emphasize the bankers to adopt wearable
banking. Also, the result shows that all factors are
positively associated with an adoption through coefficient
outcome. These results accept the proposed hypothesis.

TABLE IV. RESULTS OF MULTIPLE REGRESSION ANALYSIS
OF BANKER RESPONDENT DATA

Variables Coefficient t-stats Sig
(Constant) 0.752 2.531 0.012
PU 0.253 3.485 0.001
IWB 0.123 2.202 0.029
PR 0.147 2.052 0.041
SP 0.147 2.07 0.04
GS 0.224 3.484 0.001
R .678
R’ 0.446
F- stats 34.657
Sig 0.00

Table V below shows the bank customers’ regression
results which represent all variables that are significant to
increase the intention by its (F = 53.674; p value = 0.00)
and the relationship exists between the variables is
moderate due to the value of R? is 63.7. All the factors of
the model are associated positively in the adoption of
wearable banking. These results accept the proposed
hypothesis.

TABLE V. RESULTS OF MULTIPLE REGRESSION ANALYSIS OF
BANK CUSTOMER RESPONDENT DATA

Variables Coefficient t-stats Sig
(Constant) -0.364 -1.245 0.215
PU 0.323 5.03 0.000
IWB 0.206 3.416 0.001
PR 0.159 2.529 0.013
SP 0.268 4.053 0.000
GS 0.142 2.186 0.030
R .806
R’ 0.637
F- stats 53.674
Sig 0.00

In addition, the comparison of coefficient regression
results prove which variables show more influence on the
bankers and bank customers to adopt wearable banking in
Malaysia. It is apparent that Perceived Usefulness (PU),
Information of Wearable Banking (IWB), Perceived Risk
(PR) and Security and Privacy (SP) coefficient indicate
more significant impact on the intention of bank
customers as compared to bankers’ coefficients.
Nevertheless, the Government Support (GS) coefficient
shows more significant impact on the intention of
bankers as compared to bank customer’s coefficient.

V. CONCLUSIONS

This paper analyzed the adoption factors which
influence the bankers and bank customers to adopt
wearable banking in Islamic bank in Malaysia.
Regression analysis results proved that all variables show
positive relationship on the intention but Government
Support (GS) shows more significant impact to the
increase of the intention of bankers rather than the bank
customers. Additionally, Perceived Usefulness (PU) and
Information of Wearable banking (IWB), Perceived Risk
(PR) and Security and Privacy (SP) show more
significant impact to the increase of intention of the bank
customers rather than the bankers. In this regards, bank
customers rely on convenience factor as theirintentions in
adopting wearable banking.

Islamic banks are therefore, recommended to focus
on wearable banking as a tool to gain competitive
advantages. Through these results, Islamic banks should
consider the point of view of bankers and bank customers
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by analyzing the readiness of wearable devices in the
market and the risk and security related issues that could
be reduced by using the wearable devices. In addition, the
wearable technology helps the banks increase the
efficiency of work and minimize the error in the banking
activities. Based on all the facts and figures obtained in
this study, it isconfirmed that the use of wearable banking
in Malaysia can be enlarged and expanded as their
importance can be seen by their adoption. In conclusion,
every successful bank in the future should rely heavily on
wearable banking and manage banking activities by
getting benefits through wearable banking.
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Abstract— Duplicate records are broad problem in many of
the databases. There are wide efforts focusing on
elimination of duplicate in data sets, because is it important
part of data cleaning. This paper focuses on discovery and
removing duplication by using fuzzy logic technique.

Keywords—Duplicate; data quality; data set; fuzzy logic.

L. INTRODUCTION

Data quality is a key issue in computer-based
management systems, it the degree to which data meets
the specific needs of specific customers in any
department [1][2]. Low quality of data leads to wrong
conclusions that ultimately lead to wastage of all kinds of
resources and assets [3]. Poor data quality costs
businesses vast amounts of money every year.

Data cleaning is the processing of detect and remove
errors and inconsistencies from data and improves their
quality [4]. The problem of detecting and eliminating
duplicated data is one of the major problems the broad
area of data cleaning in data warehouse [5]. This paper
focuses on records duplicate problem, and use fuzzy logic
technique to eliminate it.

II. BACKGROUND

Several researchers in data processing developed data
cleaning techniques to optimize data quality, especially
for eliminate the duplicates records in data set.

In [6], Rohit Ananthakrishna, Surajit Chaudhuri and
Venkatesh Ganti presented Eliminating Fuzzy Duplicates
in Data Warehouses. In this paper, they developed an
algorithm for eliminating duplicates in dimensional tables
in a data warehouse, which are usually associated with
hierarchies. They exploited hierarchies to develop a high
quality, scalable duplicate elimination algorithm, and
evaluated it on real datasets from an operational data
warehouse.

In [5,] Kazi Shah Nawaz Ripon, Ashiqur Rahman and
G.M. Atiqur Rahaman presented A Domain-Independent
Data Cleaning Algorithm for Detecting Similar-
Duplicates. This paper presented a domain-independent
similar duplicate detection algorithm for data cleaning in
data mining. The sorting method proposed in this paper
was a novel technique for bringing the similar-records
closer and it can sort the records efficiently. The

Alaa Abdulgahar Jihad
Computer Science Department
University of Anbar
Ramadi, Iraq
alaal985net@gmail.com

proposed algorithm also explores the idea to make the
duplicate detection algorithms faster and more efficient
for real-life data. This paper also outlined an algorithm to
implement all the proposed methods together.

In [7], Joshua M. Horstman and Roger D. Muller
presented Dealing with Duplicates in Your Data. In this
paper, they addressed one of the most common data
issues: duplicate data. Using simple examples, they
described different types of duplicate data and describe
strategies for identifying questionable records so they can
be evaluated and appropriate action taken. The paper also
featured an in-depth discussion of options on PROC
SORT (NODUP, NODUPKEY, and DUPOUT) as well
as alternative methods such as PROC FREQ and PROC
SQL.

In [5], M. Anitha, A.Srinivas, T.P.Shekhar and D.Sagar
presented Duplicate Detection Of Records In Queries
Using Clustering. In this paper work is to detect exact
and inexact duplicates by using duplicate detection and
elimination rules.

Some products provide tools for data cleaning. For
instance, SQL Server provides a tool for data cleaning
called Fuzzy Grouping. The ETL tool performs data
cleaning by identifying rows of similar or duplicate data
and choosing a canonical row to represent the rows of the
data.

III. REASON OF DUPLICATES

Duplicate data is a situation in which multiple copies of
data exist scattered around on various systems and in
various versions [7].

Duplicated records occur in many databases. The
duplicated data are either repeated records (perhaps with
some values different), or different identifications of the
same real world entity. There are two basic instances
where records duplicate:

1. Database receives data from several sources,
according to the database system; it gets a repeat of
records.

2. Or in local database, data is entered into database
more than once.

Whatever, there is a reason that leads to enter data for the

same record more than once, and may be entered

(evy)
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incomplete records, and data are completed in the
corresponding records.

IV.PARTITION OF ATTRIBUTES
Attributes can be classified into the following:
1. Fixed attributes, such as those attributes like
(Customer Name, Birthday, and Gender).
2. Variable attributes, these can be divided into:

a. Largely changing, such as those attributes like
(Region, Marital_Status, and Address) this
attributes that be specific in list.

b. Small changing, such as those attributes like
(Total, Sales, Unit_Price, Age, Salary,
Number_of_Children, Weight, and Length),
which are often the attributes that are numerical
or quantitative. These fields are helpful in
eliminate the duplicates.

V.FUZZY LOGIC APPLICATION

The fuzzy modeling approach deal with the uncertainty
[13]. Fuzzy logic is particularly adapt for environmental
problems because of the high level of uncertainty and
approximation [9][11].

Fuzzy processing in data warehouses can affect many
operations, like data selection, filtering, aggregation, and
grouping [10]. To avoid the limits of conventional logic
in resolution we use fuzzy logic in eliminating the
duplicates.

Fuzzy logic resembles human reasoning in its use of
approximate information to generate decisions. In
relation to matching, the term is used loosely to describe
the approach that relies on rules that are imprecise rather
than precise and operates on data with boundaries that are
not sharply defined [8].
The steps fuzzy logic is:

e Linguistic term selection.
Membership function selection.
Generate rules set (if-then rules).
Apply the rules.
Defuzzification (getting back to crisp numbers).
This type of fuzzy logic system was first proposed by
Mamdani [12]. The main components’ are shown in
Figure (1):

Fuzzification Inference Defuzzification
INPUT Module Engine Module OuTPUT

Figure (1) Fuzzy logic system

A. The proposed algorithm:

Input: Data set contains duplicate records
Output: Data set without duplicate records

1. Start.

2. Creating Major Key from major fields only (fixed
attributes and from variable attributes that largely
changing that be useful only), and place it in a new
field.

3. Arrangement of records based on this key.
4. Beginning from the first record to the last record.
a.If current created key is not equal to previous
created key, put this record in the final table
directly.
b.If current created key is equal to previous
created key, Apply fuzzy logic:

i. Calculate the degree of membership for
each of the non-fixed fields (variable
attributes that small changing) for tow
records.

ii. Apply the proposed rules.

iii. Find a center for each resulting values.
c.Check the result of fuzzy logic for these two
records, if similar, deletes this record, after
taking the data incomplete and complement,
but if not similar, put this record in final table.
5. Calculation of ratio the number of duplicates that
deleted.
6. Evaluate the system, and display results.
7. End.

B. Creating the Major Key

From major fields only (fixed attributes and from
variable attributes that are largely changing that can be of
benefit only), for each field:

e Delete any space and characters such as '-'.

e  Choice length for each field.

e Copy letters from fields based on length, and

replace by '$' if empty.
e Merge all fields to create the Major Key.

C. Linguistic Term Selection (Fuzzy Sets)

Linguistic variables are described for a specific case such
as recipes, actions or circumstances. Difference in the
time and circumstances execute into difference in some
data attributes.

In this paper, we use (Young, Medium, Old) linguistic
variables for Age field, (Many, Medium, Few) for
Number of Children field, (Many, Medium, little) for
Salary and Total field, (Lank, Middling, Fat) for Weight
field, (Short, Middling, Tall) for Length field, (Similar,
May be Similar, Different) for Similarity function,
(Different, Very Similar, Duplicate) for Duplicate
function.

D. Membership Function Selection

We have created the following membership functions for
Age, Number of children, Salary, Weight and Length
attribute in database that used for test. Figures 2, 3, 4, 5
and 6 represent the membership functions.
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Figure (6) Membership functions for Length

Figures 7 and 8 show Membership functions for
Similarity and Duplicate.
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Figure (7) Membership functions for Similarity
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Figure (8) Membership functions for Duplication

degree of membership

E. Fuzzy rule base for the model

After the Fuzzification of input data, processing takes
place in rule base of the fuzzy system. In this step,
knowledge base for complete the proposed fuzzy logic
system is built, where we can build many of rules, such
as Figure 9 where Agel is age field in first record and
Age? is age field in second record and so on. Figure 10
shows the rule that must be build to decide if these two
records are duplicate or no.

If Agel is Young and Age2 is Young Then Similarity is Similar

If Agel is Medium and Age2 is Medium Then Similarity is Similar

If Agel is Old and Age2 is Old Then Similarity is Similar

If Agel is Young and Age2 is Medium Then Similarity is May be Similar

If Agel is Young and Age2 is Old Then Similarity is Different

If Salary1 is Many and Salary2 is Many Then Similarity is Similar

Figure (9) Knowledge base

If Age_Similarity is Similar and Num_Children_Similarity is Similar and Salary_Similarity is
Similar and Weight_Similarity is Similar and Length_Similarity is Similar then Duplication is
Duplicate

If Age Similarity is May be Similar and Num_Children_Similarity is Similar and
Salary_Similarity is Similar and Weight Similarity is Similar and Length_Similarity is
Similar then Duplication is Duplicate

If Age Similarity is May be Similar and Num_Children_Similarity is May be Similar and
Salary_Similarity is Similar and Weight_Similarity is Similar and Length_Similarity is
Similar then Duplication is Very Similar

If Age_Similarity is Different then Duplication is Different
If Num_Children_Similarity is Different then Duplication is Different

Figure (10) Knowledge base for decide if the records are duplicate
or no

VI. CONCLUSIONS
To reach correct decisions, the data used must be correct.
The process of removing matched records is complex and
difficult. The proposed algorithm focuses on the fields
that are of few changes such as age, number of children
salary and includes fixed fields such as name, gender, etc.
The concept of fuzzy logic has been applied to these
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fields and we got good results. The algorithm does not
only depend on the major fields, but also takes the
secondary fields into consideration. Figure (11) shows
some of discovered duplicates.

13280

Name Gender Age Num Children Length Weight  Salary

Toby Braunhardt 2 31 498 7951 49532

2501
22342

65344
748.29

Philip Brown 498 5558

Philip Brown

16451
8995

484 4351
498 5166

58142

3
[
41 3 49 4703
3
6 539.206

1

1
Dennis Belton 1 19
Denise Leinenb... 1

Figure (11) Discovered duplicates.

The proposed algorithm using fuzzy logic gives clear
flexibility in dealing with data, away from limits that go
to desuetude many of duplicates. Recommendation is to
apply the fuzzy logic to discover the similarity in textual

data.
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Abstract—Currently, multimedia technology is widely
used. Using the video encoding compression technology can
save storage space, and also can improve the transmission
efficiency of network communications. In video compression
methods, the first frame of video is independently
compressed as a still image, this is called intra coded frame.
The remaining successive frames are compressed by
estimating the disparity between two adjacent frames,
which is called inter coded frame. In this paper, Discrete
Wavelet Transform (DWT) is used powerful tool in video
compression. Our coder achieves a good trade-off between
compression ratio and quality of the reconstructed video.

The motion estimation and compensation, which is an
essential part in the compression, is based on segment
movements. The disparity between each two frames was
estimated by Four Step Search (4SS) Algorithm. The result
of the Motion Vector (MV) was encoded into a bit stream by
Huffman encoding while the remaining part is compressed
like the compression was used in intra frame. Experimental
results showed good results in terms of Peak Signal-to-Noise
Ratio (PSNR), Compression Ratio (CR), and processing
time.

Keywords: Video Compression, DWT, Motion Estimation,
Motion Compensation, Block Matching Algorithm, Four Step
Search.

L INTRODUCTION

an images sequence (or video) can be acquired by
video or motion picture cameras, or generated by
sequentially ordering two-dimension (2d) still images as
in computer graphics and animation.

video processing is special cases of digital processing
in which signals are processed are video files or video
streams. it is extensively used in television sets, digital
versatile disks (dvd), video players, ..., etc. although
digital video signals can be transferred over the long
distances with a low probability of bit error rate, the raw
material of digital video requires high bandwidth for
transmission and high storage capacities when compared
to its analog equivalent. therefore, compression basically
is necessary to reduce data, a digitized analog video
sequence can comprise of up to 165 mbps of data. to
reduce the media overheads for distributing these
sequences, the following techniques are commonly

employed to achieve desirable reductions in image data
[1]:
i.  Reduce color nuances within the image.

ii. Reduce the resolution with respect to the
prevailing light intensity.

iii. Remove spatial redundancy or
between neighboring pixels values.

iv. Compare adjacent images and removes details
that are unchanged between adjacent frames in
sequence of images.

The first three of above points are image based
compression techniques that is called intra frame, where
only one frame is evaluated and compressed at a time.
The last one is called inter frame, where different
adjacent frames are compared as a way to further reduced
image data. All of these techniques are based on the term
of motion. Motion is an essential aspect of video
sequences. The ability to estimate, analyzes, and
compensate for relative motion is a common requirement
of many video processing, analysis and compression
algorithms and techniques. Fig.1 shows flowchart of
video compression.

correlation

Input Video

v

Frames

/N

Inter Frame Intra Frame

| |
'

Compression

|

Save Compressed Video

Fig. 1: Flowchart of video compression
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Hassan B. and Malik K. [2] have proposed a method
for video compression based on skipping some frames
which have little information from the fames sequence.
They have designed an algorithm to compare two frames
on sub frame level and decides which one is more
important for the overall video quality as perceived by
eye of the user and skipping the frame which have little
information.

Bjorn B. [3] Developed a video codec. This codec
consist of three parts, transformation, quantization and
encoding. These three fundamental parts are used for the
purpose of compressing the data. Through the transform,
the energy in a picture is concentrated to a small region.
These regions are then rounded off through quantization
to compress the data. Author has also proposed a method
to cope the problem of error that can be introduced
through transmitted it over channels by sent side
information over another channel to describes the
information in yet another way. Consequently, a coding
scheme called Multiple has been presented.

Bernabé G er al. [4] present a lossy compression
scheme based on the application of the 3D fast wavelet
transform to code medical video. This type of video has
special features, such as its representation in gray scale,
its very few inter frame variations, and the quality
requirements of the reconstructed images. These
characteristics as well as the social impact of the desired
applications demand a design and implementation

of coding schemes especially oriented to exploit them.

Nema M. et al. [5] present wavelet based video
compression algorithms. The motion estimation and
compensation, which is an essential part in the
compression, is based on segment movements. The
proposed work based on wavelet transform algorithm like
Set Partitioning In Hierarchical Trees (SPIHT) and
Stationary Wavelet Transform (SWT).

The work aims to propose an efficient technique for
video compression by wavelet transform by using two
systems, intra and inter coded frames. In this present
work, video compression system is developed using
wavelet transform, and 4SS. The rest of this paper is
organized as follows. Some of basic principles has been
explained in Section 2. We show our proposed video
compression system in Section 3. Section 4 give the
experimental results. Finally, the paper has been
concluded in Section 5.

11. BASIC PRINCIPLES

A. Intra and Inter Coded Frames

The motion estimation and the motion compensation
blocks work, only if there is a past frame that is stored.
So, question is how do we encode the first frame in a
video sequence, for which there is no past frame
reference? The answer to this question is fairly straight
forward. We treat the first frame of a video sequence like
a still image, where only the spatial, i.e., the intra frame

redundancy can be exploited [6].

The frames that use only intra frame redundancy for
coding are referred to as the intra coded frame. The first
frame of every video sequence is always an intra-coded
frame. From the second frame onwards, both temporal as
well as spatial redundancy can be exploited. Since these
frames use inter frame redundancy for data compression,
these are referred to as inter coded frame. However, it is
wring to think that only the first frame of a video
sequence would be intra-coded and the rest inter-coded.
In some of the multimedia standards, intra-coded frames
are periodically introduced at regular intervals to prevent
accumulation of prediction error over frames. It is
obvious that intra-coded frames would require more bits
to encode as compared to inter-coded frames since the
temporal redundancy is not exploited in the form.

B. Discrete Wavelet Transform (DWT)

The basic operation in wavelet transform is to filter an
image with a low pass filter (L) and a high pass filter (H)
and down-sample the output by a factor of 2. Both
operations on the x direction, two new images are
obtained L and H. They are filtered and down sampled
again but this time in the y direction. Four sub bands
images are obtained which can be combined to recover
the original one. The same amount of information is
present, but this new configuration is more suitable for
efficient coding [7].

The inverse wavelet transform is performed by
enlarging the wavelet transform data to it is original size.
Insert zeros between each of four sub images, and sum
the results to obtain the original image [8]. The Haar
wavelet is one of the most common used wavelets. It
resembles a stepfunction and is defined by:

1
V219 17

Lowpass =
1
Highpass = V2 [1 -1]
C. The Embedded Zero Tree Wavelet (EZW)

Quantization

An EZW encoder was especially designed by Shapiro
to be used with wavelet transform. In fact, EZW coding
is a quantization method. The EZW encoder is based on
progressive encoding to compress an image into a bit
stream with increasing accuracy. This means that when
more bits are added to the stream, the decoded image will
contain more detail. A zero tree is a tree of which all
nodes are equal to or smaller than the root. The tree is
coded with a single symbol and reconstructed by the
decoder as a tree filled with zeroes [8].
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D. Arithmetic Encoding

Arithmetic encoding, and its derivative technique, Q-
coding, is used to overcome some of the limitations of
Huffman codes. It is a non-block code, in that a single
codeword is used to represent an entire sequence of input
symbols, in contrast to Huffman coding where a source
symbol block corresponds to a codeword block. Instead,
it uses the real numbers to represent a sequence of
symbols by recursively subdividing the interval between
0 and 1 to specify each successive symbol. The limitation
of this technique is the precision required in performing
the calculations and arriving at the code word which will
represent the entire sequence correctly [9].

E. Huffman Encoding

A Huffman encoding developed by D.A. Huffman, a
Huffman encoder takes a block of input characters with
fixed length and produces a block of output bits of
variable length. It is a fixed-to-variable length code.
Huffman encoding uses a variable length code for each of
the elements within the information. This normally
involves analyzing the information to determine the
probability of elements within the information. The most
probable elements are coded with a few bits and the least
probable coded with a greater number of bits [10].

F. PSNR and CR

Evaluation criteria that usually used in digital image
and video compression are in two directions. First
direction is to evaluate quality of the reconstructed
image. Second direction is Compression Ratio (CR). In
terms of quality evaluation, two mathematical metrics are
used. First one is Mean Square Error (MSE), which
measures the cumulative square error between the
original and the reconstructed image. Second meter is
Peak Signal-to-Noise Ratio (PSNR). The formula for
MSE is giving as [11]:

PSNR is the standard method for quantitatively
comparing a compressed image with the original. For an
8-bit grayscale image, the peak signal value is 255.
Hence, the PSNR of an MxN 8-bit grayscale image C and
its reconstruction R is calculated as [11]:

255%

PSNR = 1010g10
(1)
where the MSE is defined as:

=
=

-1

L

MSE =

I
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PSNR is measured in decibels (dB), M: height of the
image, N: width of the image.

The second direction of comparing the compressed and
the original images is the compression ratio. It is defined

[ C;(m,n) — R, (m, n)]2

(&) adall/ T i el nelr e )
as [12]:
Compressed File Size Si
ize 3)
Compression Ratio = = -
Uncompressed File Size Size ,

In addition to measuring the quality of image, we also
measure the compression ratio. Compression ratio is the
ratio of the compressed file size to the original file size.
In general, the higher the compression ratio, the smaller
is the size of the compressed file. Compression speed, on
the other hand, is the amount of time required to
compress and decompress the image. This value depends
on a number of factors, such as the complexity of the
algorithm, the efficient of the implementation, and the
speed of the processor [13].

G. Motion Estimation Algorithms

These algorithms assume that a frame has been divided
into M non-overlapping blocks that together cover the
entire frame. Moreover, the motion in each block is
assumed to be constant, that is, it is assumed that entire
block undergoes a translation that can be encoded in the
associated motion vector. The problem of block-based
ME algorithms is to find the best MV for each block,
these algorithms are also called Block Matching
Algorithms (BMA) [14].

H. Block Matching Algorithms

Block Matching Algorithm (BMA) is the most popular
technique used for motion estimation in which the current
luminance frame is divided into non-overlapped macro
blocks (MBs) of size NxN that are then compared with
corresponding macro block (MB) and its adjacent
neighbors in the reference frame to create a vector that
stipulates the movement of a macro block from one
location to another in the reference frame [15], i.e
finding matching macro block of the same size NxN in
the search area in the reference frame.

The position of motion vector has two parts, horizontal
and a vertical. These parts can be positive or negative. A
positive value means motion was to the right or motion
downward while a negative value means motion was to
the left or motion upward. This Motion Vector (MV) will
be used to predict new frame from the reference which is
called motion compensation. The matching measurement
is usually determined using one of Block Distortion
Measure (BDM) like Mean Absolute Difference (MAD)
given by Equationl or MSE given by Equation2. The
macro block with the least cost is considered the
matching to the current frame macro block [16].
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IIL PROPOSED COMPRESSION VIDEO SYSTEM

N—=1N—I A. Intra Coded Frame

I © ¢ Th d i in this syst
VIAT) — ~ _ R (4) . e proposed compression system in this system
‘WA D A7 2 Z Z ‘( ij Ru includes three stages, the first stage is the wavelet
: i=0 j=0 transform, here we use Haar filter with 1-level. The
output from the transform will be different sub bands
5 with different important information. After that, EZW
| NN “ will quantize these sub bands in efficient manner then the
MSE = e Z Z ((ﬁi. — R:) ) output will be stream of zeros and ones, this stream will
N- i=0 j=0 J J be compressed by arithmetic encoding, as shown in Fig.

Where:
N?: Block size N x N.
Cij: Pixel in position (i, j) in current block.
R;j: Pixel in position (i, j) in reference block.

L Four Step Search (4SS)

The 4SS sets a fixed pattern size of S = 2 for the first
step, no matter what the search parameter p value is.
Thus, it looks at 9 locations in a5x5 window. If the least
weight is found at the center of search window the search
jumps to the fourth step. If the least weight is at one of
the eight locations except the center, then we make it the
search origin and move to the second step.

The search window is still maintained as 5x5 pixels
wide. Depending on where the least weight location was,
we might end up checking weights at 3 locations or 5
locations. Once again if the least weight location is at the
center of the 5x5 search window we jump to the fourth
step or else we move on to the third step. The third is
exactly the same as the second step. In the fourth step, the
window size is dropped to 3x3, i.e., S = 1. The location
with the least weight is the best matching macro block
and the motion vector is set to point of that location. A
sample procedure is shown in Fig, 2 [17].

Search the 9 checking points located at
a 5-by-5 window to see if the point reaching
the minimum distortion is found at the center?

N

Yr‘ Is it at the corner or not? }Ll

Search 5 additional Search 3 additional | ;

Checking points Checking points ; Y

[ J i

s = -

Repeat the procedure
in the dashed box

Final 3-by-3 search

Fig. 2: Flow chart of 4-step search

.

Partition into frames

Intra Frarme

Arithmeti il
T—
Compressed Frame T

Fig. 3: The flowchart of intra coded frame of clip

B. Inter Coded Frame

The proposed compression system applies DWT on
video frames, then Four Step Search algorithm is used in
order to find MV using forward motion estimation.
Motion vector was coded by Huffman encoding. On the
other hand, the remaining part (the similar blocks of
frames) will be compressed as the compression system
that was used in intra frame coded, as shown in Fig.4.

Video clip
Partition into frames

%

Divided into 16x16 macro block

S
L

I

ME by 455
The remaining part

Part of MV
+ ¥

| Huffman encoding ‘ ‘ Compression as intra frame

Compressed parts

(a): Compression stage
Fig. 4: The flowchart of inter coded frames with in clip.
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‘ Caompressed Parts ‘
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| MY Coded | | tntra Coded Frame |

! |

‘ Huffiman Decoding | | fntra Decoded |
Decoded ML | The remaining pari |

AT

[0WT

1itr

‘ Inter Frames |

L |
[ |

|

‘ Reconstructed Frames ‘

(b): Decompression stage
Fig. 4: The flowchart of inter coded frames with in clip.

Fig. 6: Reconstructed frame resulted from applying of the first
system on clip2.
Original frame. (b) Reconstructed frame.

Iv. EXPERIMENTAL RESULTS

This section explains the experiments which have been
implemented on two video clips. Clipl and clip 2 as test
clips, each one of them is in size of 256*256 and of JPG
format. The algorithms are programmed in MATLAB
version 7.4.0.287 (R2007a) on a Pentium IV PC (2.4
GHz). The first frame in these clips is compressed as
intra and the remaining frames as inter through wavelet
Haar filter (1 level). This approach was tested by using
AVI files format with 5 frames for each clip.

A. Results of Intra Coded Frame

In this experiment, the first frame of video has been
compressed using the first system, namely; intra coded
frame. In this system, this frame is compressed as a still
image. Two gray scale clips were used in this experiment.
Fig. 5 and Fig. 6 show the result of applying this system
on these clips. Tablel and Table 2 illustrate the PSNR
and CR which are resulted from applying of this system
on clipl and clip2, respectively.

TABLE I
PSNR AND CR OF INTRA CODED SYSTEM ON CLIP1
Framel PSNR (dB) CR
61.697 0.1447

TABLE II
PSNR AND CR OF INTRA CODED SYSTEM ON CLIP2.
Framel PSNR (dB) CR
59.389 0.1493
B. Results of Inter Coded Frame

In this experiment, frames starting from the second
frame have been compressed using inter coded frame
system. In this system, these frames are compressed
using DWT followed by motion estimation using 4SS
algorithm. Two gray scale clips were used in this
experiment. Fig.7 and Fig. 8 show the result of applying
this system on these clips. Table 3 and Table 4 illustrate
the PSNR, CR, and processing time which are resulted
from applying of this system on clipl and clip2,
respectively.

@ b
Fig. 7: Reconstructed frame resulted from applying of the second
system on clipl.
Original frame. (b) Reconstructed frame.

TABLE III
PSNR, CR, AND TIME OF INTER CODED SYSTEM ON CLIPI.
CR Time (Sec.)
Without DWT 0.125 7.217

With DWT 0135 59271

@ (b)

Fig. 8: Reconstructed frame resulted from applying of the
second system on clip2.
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TABLE III

PSNR, CR, and time of inter coded system on clip1.

CR Time (Sec.)
Without DWT 0.135 4.6
With DWT 0.145 2.120
V. DiISCUSSION AND CONCLUSIONS

In this paper, a system for video compression has been
proposed. This system based on DWT is used powerful
tool in video compression and Four Step Search
algorithm as a block matching algorithm to find the
motion vector which will be used at the stage of motion
compensation to finally estimate the current frame
depending on reference frame. We have analyzed the
performance of our proposal in terms of both
compression ratio and quality (PSNR), and we have
visually confirmed these results. We have presented and
evaluated several improvements to a compression scheme
based on applying the DWT, with the focus on coding
video. Use of this system on two clips (one is considered
as a standard clip and the another is non standard) has
shown good results in terms of PSNR, CR, and
processing time. PSNR value in 4SS algorithm is better
with  DWT proposed approach than this algorithm
without PSNR, as shown in Tables 3, and 4 in clipl, and
clip 2, respectively. But in CR, the first proposed
approach (without DWT) is better than the second
proposed approach (with DWT). It is clearly noticed that
the use of DWT minimize the processing time, almost, up
to 40% - 50%. Our coder achieves a good trade-off
between compression ratio and quality of the
reconstructed video.
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The Effect of Overlapping Area on Ping-Pong
Handover in LTE Networks
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Abstract— Handover (HO) technique in LTE networks
suffers from Ping-pong movement. Ping-pong HO can
reduce the quality of the mobile user’s connection and
increases the numbers of handovers which in turn raises the
network load and generally degrades the network
performance. The work aims to present a novel approach
to reduce the undesirable effects of ping-pong HO in LTE
Mobile Networks using timer. The study focused on the
ping-ping phenomenon taking into account maintained the
dropped calls rates at lowest levels. The optimal timer
values are determined based on the width of overlapping
area, user velocity and type of eNodeB. Analyzed results
showed that the changes of overlapping area directly affect
the timer values of the proposed algorithm. Optimal timer
value should be selected precisely according to the width of
the overlapping area, user velocity and timer value in order
to reduce the ping-pong HO.

Keywords-  Ping-Pong handover, Timer value, LTE,
Overlapping area, dropped calls rate.

L INTRODUCTION

Handover is a crucial procedure for maintaining
the connection between the mobile users. There are two
types of HOs to communicate users between different
cells. The first type is called hard HO which is employed
in the GSM and LTE mobile networks. The second type
is called soft HO which is implemented in IS-95 and 3G
mobile networks. LTE is based on OFDMA technology,
which is primarily a frequency division process. This
means that the user has to actually change into a different
set of frequency subcarriers when it hands over between
two eNBs, which eliminates the possibility for soft
handover. Soft HO has better performance on both link
and system level and it has the advantages of smoother
transmission and less ping-pong effects. However, it
wastes the radio resources and has the disadvantages of
complexity, and suffers from ping-pong [1-4].

The ping-pong HO is a very common
phenomenon in the LTE mobile networks, which may
cause call dropping and degrading of the HO
performance. Moreover, it wastes the limited radio
resources because it reserves two connections for a short
time. It occurs due to the repeated movement of UE

Haysam Al-Radwan
Department of Communications,
Tishreen University, Lattakia,
Syria haysamradwan@yahoo.com

Ahmad Ahmad
Faculty of Information
Technology
Al-Baath University, Homs Syria
ahmad770077 @gmail.com

between the source and the target eNB, or high signal
fluctuation at the common boundary of the eNBs.
Coverage parameters, antenna configuration, users’
location area and their movement are the main
considerations that can cause the ping pong [5].

Previous works on hard handover led to several
algorithms to improve the HO technique in LTE
networks. Many studies have been conducted in the area
of ping-pong HO in LTE Networks [6-8]. Two main
general methods, hysteresis [6] and TTT (Time To
Trigger) with threshold [9-10], have been widely used to
solve the Ping-pong HO problem. Previous studies vary
from statistical analysis in the literature [11-14] to follow
algorithms rely on probability prediction using neural
networks in [15] and [16]. In [5], a novel handover
algorithm to reduce the ping-pong HO is presented.
However, the effects of overlapping area on the ping-
pong phenomenon have not been addressed in[5], and
Little is known about the effects of the width of
overlapping area on ping-pong HO in EUTRA Networks.

The rest of the paper is organized as follows. In
section II we present the intra-EUTRA HO procedure.
The proposed technique which reduces ping-pong HO -
based on timer value- is described in section III. The
mathematical calculation of the timer value based on the
overlapping area is illustrated in section IV. Section V
shows the simulation results, also conclusions and future
outlook are given in section V1.

II. LTEINTRA-EUTRA HANDOVER
PROCEDURE

In LTE, the HO decision is made in the eNB
without connecting to the MME. The required HO
information is exchanged between the eNBs via the X2
interface. According to the 3GPP, the HO procedure is
divided into two parts mainly: the HO preparation and
execution parts and HO completion part. Fig. [1] Shows
the intra-EUTRA HO steps and a summary of the HO
procedure is summarised in [5].

(ery)
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Figure 1: Summary of the different steps of preparation, execution and
completion HO process which performs by eNBs. 1) Downlink HO
measurements, 2) processing of downlink measurements, 3) uplink
reporting, 4) HO preparation and execution via x2 interface, 5) path

switch request, 6) release the old path, 7) Path switch
acknowledgement, 8) Release resources [4, 5].

PING-PONG DETECTION ALGORITHM FOR
INTRA LTE HANDOVER

In the proposed algorithm explained in Fig. 2 a timer
is used to delay the HO completion part from the HO

process.

III.

If the difference between the Signal strength of the target
(SS-target) and SS-source always shows that the SS-
target is sufficiently stronger than the SS-source after
expiring the timer then there is no ping-pong HO.
However, if the difference between the SS-target and SS-
source does not show that, then the movement is ping-
pong. In this case, the HO should be delayed and the old
path (MME/SGW-source eNB) should be kept during the
ping-pong interval. In another word only the completion
part of the HO procedure can be delayed to avoid the
swinging between of the (old and new) paths as it can be

seen in (Fig. 2).

The proposed algorithm has 3 phases as explained
below. As it appears in fig. 3, the preparation and
execution HO phase means that the new connection
between the UE and the target eNB is made but the old
S1 interface is still in use (Blue line in fig. 3). For the
HO completion part there is completely new connection
path via new S1 interface. It is good to mention that in
the completion phase the old S1 path is released and a
new S1 interface is initiated to be used.

(¢re)
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IV. ANALYSIS OF THE PROPOSED ALGORITHM

A. How to define the difference SS (target-source)
mathematically

For each mobile phone in the overlapping area, the
average of the standard deviation can give the best
SS(target-source) requires to perform a handover.

Ss(soucrel) + SS(sourceZ) + .. nss(source i=N)
i\ SS
Averagesource = Z

(sourcei)

— N
i=1
SS(targetl) + SS(target2) + .... SS(target i=N)
i=N SS
_ (target)
Averagemge, = Z—
o N
i\i SS(sour(‘e[) + ivl SS(targ et)
i=1 N i=1 N
Total _ Average = 5

ey
Total average is used to trigger the
parameters and perform the HO completion part. The
difference between -the received signal strength from the
target and the source -(SS(target-source)) of the proposed
algorithm should be chosen to be less than
Total_Average.
SS(target-source)
<

N SS N SS

i=1 i=1

Z (sourcei) + lz (rarget)
N N

Total _ Average = >

B.  Mathematical model for maximum timer value

Let us suppose that the width of the
overlapping area equal to d, the distance between the
User Equipment (UE) and the source is r, whereas the
distance between the target and the UE is r’, and D is the
distance between two eBNs. UE velocity is chosen to be
v and it refers to the speed of the mobile user in m/sec, d°
the active HO area (red colored area in fig. (4)). The red
area points to the area that the mobile user should
perform the HO completion before passing it. So due to
the velocity of the UE the overall HO time should be
completed before the d*/v, where is d” is the distance that
the SS(target-source) can match. Moreover, The red area
is the area of ping-pong HO and also it is the area which
that may have high probability of dropped calls.

D=r+r", r-r’'=d", where is d" can be calclulated as
d =r-D+r=2r-D 2)

The maximum value for delaying the HO should not
exceed d'/v, and the Timer value should be less than d*/v
(<d*/v).

let us assume that the required time to perform
the Ho preparation and execution is tl, and the required

time to perform the handover completion is t2. The Timer
value is set to be t3, and the interruption time which is the
UE radio connection is dead t4. The total time to finish
the complete HO procedure is assumed to be T".

.
Ao s
.
[:: N
-]
Sﬂurce\

D
Figure 4: Overlapping area ( 2 eNBs), red area refers to an active HO
area

T =d"/v=t1+2+t3+t4 3)

The interruption time, i.e., the time during which
the UE radio connection is dead=tl, T2 HO Execution
time, T3 HO trigger until completion.

Let us suppose that tl+t2+t4= HO overall
execution time equal to 100 ms (It varies from 60 to 100
ms):

T =100+t3, T3=T"-0.1 Sec (Timer value in sec) 4)

It is good to mention that d* differs upon the cell

size and the cell type. LTE cell sizes may range from
femto-cell for indoor/home coverage, to over 30 km
(18.64 miles). However, a typical LTE cell size will be 1
to Skm (0.6 - 3 miles), and generally congruent with
2G/3G cell deployments.
If we suppose that the overlapping area is equal 10 % of
the cell size, and the cell diameter in the urban areas
equal to 1000 meter than the width of the overlapping
area (d=100 meters). Let us suppose that the active HO
area equals to 50% of the overlapping area (d*=d/2=50
meters) then the maximum time for the timer should be
T=d"/v whereas, v assigns to the velocity of the UE. If we
suppose that the velocity is 25 meter per second than the
maximum value is 50/25= 2 Sec. For cell diameter equals
to 2400 meters, d=240 meters, Then d*=d/2=120 m, as a
result of that the maximum timer value is 120/40= 3 Sec
(for velocity equals to 40 meters per second).

Timer value VS Cell diameter

Timer value (seconds)

100 (10) 400 (40) (100) 1000
Cell Diameter (Overlapping Area)

W Timer value for velocity ~36km/h WTimer value for velocity ~72km/h @Timer value for velocity ~108km/h
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Figure (5) the effects of velocity, cell diameter and overlapping area on
the timer values

Increasing the width of overlapping area allows
having higher timer value. For different cell diameters -in
a real environment-, there will be a different overlapping
area as it can be seen in fig. (5). As a result, different
Timer values (based on velocity changes) should be
applied to complete the HO decision. Rapid changes in
the overlapping areas caused by network topology, cell
size and the antennas type play significant role in
selecting the accurate timer value to reduce the ping-pong
HO effects.

V. PING-PONG AVOIDANCE ALGORITHM
BASED ON Fuzzy LOGIC

Fuzzy logic technique was previously used to study
HO in different mobile networks [17-20] but not to study
ping-pong HO. Fuzzy set theory allows a linguistic
representation of the control and operational laws of a
system in words. The main strength of fuzzy set theory is
that it excels in dealing with imprecision. The fuzzy set
theory allows the gradual transition from full membership
to full non-membership of the set [21-24]. Thus fuzzy set
theory is a generalization of classical set theory. In fuzzy
set an element is related to a set by a membership
function p. The membership function usually take on a
value between 0 and 1, this means p—[0,1] where 1 is
for full membership, 0 for the null-membership and
values in between give the degree of membership.

There are several reasons for using fuzzy control for
analyzing the ping-pong HO in E-UTRA networks in this
study. The rapid changes in the radio environment require
a fast response and better algorithm to follow up these
changes. The ping-pong phenomenon is fuzzy since it
differs from cell to cell and varies upon radio
measurements and dynamic changes in the mobile
environment properties. Moreover, the mobile operators
are not able to completely control the ping-pong HO and
they use their own experience in reducing it. The ping-
pong HO could benefit from the fuzzyfication treatment
of the HO input metrics and fuzzy reasoning thereon as it

is explained later on this article.

N

Timer(value) (3)
Fuzzy System
—X\ L Ping-pong HO Eing-pong HO (3)
( &
/ ‘)( N Dropped calls

Velocity of the UE (3)

W

Width of overlapping area (3)
(Cell Type)

Fuzzy System (Ping-Pong): 3 inputs, 2 outputs, 27 rules

27 rules

VY

Probability of dropped calls (3)

Fig. 6: Fuzzy logic system for Ping-pong Avoidance Algorithm
(Matlab)

A.  Memberships of Input Parameters

The input variables for the proposed algorithm are
Timer value, velocity of UE and width of overlapping
area (Fig. 6). Timer value is assigned the linguistic
values Small, Medium, and Big over the range [0,5] Sec.
The second input of the proposed algorithm is the
velocity of the user, the linguistic values of user velocity
is assigned as High, Medium, and Low over the interval
[0-100] km/hour. The third input is the width of
overlapping area, the linguistic values of it is assigned as
High, Medium, and Low over the range of [0-400]
meters. An output parameter refers to the probability of
ping-ping HO which is defined as High, Medium and
Low and the corresponding weights are taken to be 1, 0.5
and O respectively.

B. Fuzzy inference
Some fuzzy rules used are presented in table

2):

[ iov | |
vcsom ||
e | e |

Table 2 Fuzzy rules used in our work

C. Results and Discussion

After the membership functions are determined
and entered in Matlab Fuzzy Toolbox Membership
Function Editor, the rules are selected and written using
Matlab rules editor for simulation and evaluation. In the
simulation different parameters are chosen according to
the 3GPP specifications and recommendations.
Moreover, different velocities are selected to study the

(¢)
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effect of overlapping area on the timer value for different
user speeds.

The effects of the inputs functions on the output
(probability of ping-pong HO) were analyzed
individually and results are shown in figures 7 and 8,
respectively (using Matlab Fuzzy Toolbox). Fig. 7 shows
that the probability of ping-pong HO was efficiently
reduced at high timer values i.e. more than 1 sec.
Similarly, Fig. 8 illustrates that a timer value higher than
1.5 seconds decreases the probability of dropped calls
rate to the lowest levels.

Ping-pong HO

a
et Velocity of the UE

Fig. 7 Surface analysis between time value and UE velocity

Fig. 8 Surface analysis for dropped calls rate ( time value & UE velocity

Probability of dropped calls

Velocity of the UE

Timer(value)
Figures (7-8) show the effects of timer value and

UE velocity on the probability of dropped calls and ping-
pong HO. Results illustrate that the Timer values should
not exceed 1.5 sec to keep the probability of dropped
calls at lowest rates and reduce the ping-pong HO at the
same time.

Probability of dropped calls

150
100

Width of overlapping Area 50

Timer(value)

D. The effects of overlapping area on the probability of
dropped calls and ping-pong HO

Figures (9-10) show the effects of overlapping
area on the probability of dropped calls and ping-pong
HO. Results illustrate that the Timer values should not
exceed 1.5 sec to keep the probability of dropped calls at
lowest rates and reduce the ping-pong HO at the same
time. For high speed user velocities the timer value
should be kept less than 1 sec to maintain the dropped
calls rates very low (Fig. 11).

A precise tradeoff between the timer value and the
width of the overlapping area should be made to keep the
probability of dropped calls at lowest levels.

Fig. 9 Surface analysis for dropped calls rate between time value and
the width of overlapping area for low velocity (25 km/h)

Moreover, results can be suitable for slow and
medium mobility users up to 50 kmph. However, in fast
mobility user, the situation can be more complicated and
timer value require to be adaptive upon user speed and
the width of overlapping area to avoid call dropping rates
and reduce the ping-pong HO rates. The avoidance of
ping-pong HO in real environment requires an accurate
trade-off between timer value, width of overlapping area
and the velocity of the mobile user.

(erv)
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Ping-pong HO

Width of overlapping Area Timer{value)
Fig. 10 Surface analysis for ping-pong HO between time value and the
width of overlapping area for low velocity (25 km/h)

In high speed scenario explained in fig. 11, it is
crucial to take to our consideration that the timer value
should be selected to be less than 1.5 second for high
speed users with respect to the width of the overlapping
area. Timer values (higher than 1.5 sec) will increase the
dropped calls rate. This can reduce the user experience
and directly affect the connection. Narrow overlapping
area in high speed movements can increase the
probability of the dropped calls as it can be seen from
figure 11.

=
=3

=
2

=
>

=
2

Probability of dropped calls
o
&

Width of overlapping area 0

Timer(value)

Fig. 11 Surface analysis for dropped calls rate between time value and
the width of overlapping area for high velocity (100 km/h)

In high speed velocities, handover delay should be
taken as a low value (less than 1 sec based on the user
speed). Fig. 12 indicates that the handover delay time
decreases as the speed of UE increases. High mobility
can cause higher handover failure probability, which
seriously degrades the reliability of the user
communication. Selecting a timer value based on the user

velocity can decrease the probability of dropped calls
rate.

Ho delay ves Uzer velocity

2500
w®ooo .‘
E L3
= .
4500 "
- %
[ ] .
— -
goon- .
o -
T 500 -.__“
“'—-.-
o r T r v r L _LLLE
o 28 50 75 100 125 150 175 200

Velocities in m/s

Fig. 12 The relationship between the user velocity in m/s and the HO
delay time in ms

Another mean to keep the probability of dropped
call rate and Ping-Pong HO rate at lowest level in high
speed scenarios is to consider the width of overlapping
area between neighboring cells. This can be achieved by
adjusting the overlapping area according to the user
velocity. It can been shown from figure 13 that the
optimal overlapping area can be adjustable according to
the user velocity (in the range of 8%-19%). Overlapping
area in figure 13 is taken as a percentage of the
neighboring cells size. Selecting a proper overlapping
area based on the user speed can increase the user
experience and the quality of the handover.

Owverlapping area for proper HO
204
154

104

Overlapping area (%)

o T T T T 1
o 50 100 150 200 250

User Velocity (mis)

Fig. 13 The relationship between the user velocity in m/s and the
overlapping area

CONCLUSIONS

In this paper, the effects of overlapping area on
the ping-pong HO in intra E-UTRA were studied. A
novel ping-pong avoidance approach — based on adaptive
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timer value- to reduce the ping-pong HO in E-UTRA was
presented. The presented scheme uses only timer value to
delay the completion part only of the HO procedure as a
trial to reduce the ping-pong HO rates and at the same
time keep the probability of dropped calls at a low rate.
The performance evaluation of the suggested algorithm
was obtained using fuzzy logic technique. Results
showed that the width of overlapping area play
significant role in selecting the optimal timer value to
reduce the ping-pong HO rates. For high speed velocity
the timer value should be kept less than 1 sec to prevent
the probability of dropped calls and avoid the undesirable
effects of ping-pong HO. Further work will consider the
effects of overlapping area in heterogeneous networks.
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