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A Paper on Arabic Grammar

Figure Imam Sheikh Jamal al-Din Mohammed bin Abdullah bin Ahmed Ba Sudan
(1281 H)
Study and Attainment

Dr.. Lutfi Omar Ali bin Sheikh Abu Baker Dr.. Sadig Yeslem Al- Aie

Abstract :
The manuscript in our hands (the student's subsidy of the great figure Mohammed bin

Abdullah Basudan died in 1281 h). Was written in Arabic grammar simplified abstract.
It has been written in an easy and uncomplicated teaching style. It's far away of
branching and details that extend in other expanded grammar books. It did not mention
grammatical errors and controversial issues, it aimed to show the main lines of Arabic
grammar without expatiation because the beginner student of grammar needs these
issues, after that he can transfer to other grammar books. This book be right put in the
first rank of grammar book. It gives picture about nature of grammarian lessons in
Hadhramout which perform the facilitated abbreviation which the scientists set up in
this region to perform the main function for grammar science and helps understanding
of Allah books ( The Quran ) and corrects the Arabic language.
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The Impact of Political Desires and Interests in Building Belief.
""Zaidi and Mu'tazila as a Model"

* Dr. Khaled Salem Humaid Omar Baoza

Abstract:

It is believed that the Mu'tazilites are purely intellectual, not political, and this
belief is not accurate. This thought was formulated to serve the Mu'tazilites and the
Zaydis in their wars against the Umayyads. The Mu'tazilites were followers of Zaydis in
these wars, and they were killed, harassed, and had confiscation of funds and therefore
could not say that the acts of the slaves of God's judgment; because in this statement
justification for all what the Umayyads did to them, and then the door of justice was all
formulated on the basis of denying God's appreciation of the acts of slaves, as well as
the origin of monotheism; Knowledge of God is the basis of the door of monotheism.
The slaves have to say that it is a theory of inference, obtained through the view of the
slave and did, and if it was an innate necessity would have been done by them, and to
prove this knowledge they used the manual "gems and symptoms", and obliged them to
take this guide deny place and destination, and then vision To Allah Almighty in the
Hereafter, as well as obliging them to deny all attributes about Allah Almighty, and to
say the creation of the Qur'an.

The origin of the "promise and threat™ represents the “carrot and dread", carrots in
the house, and fighting with them, and exert their selves and money without them, and
intimidation of otherwise, fighting with their enemies, or self-desire or money about
them, these are all major, and the owner of the large Khalid Immortalized in fire.

The origin of "the promotion of virtue and the prevention of evil" is the most
obvious asset in serving them for their political purposes, in which it is necessary to
depart from the unjust ruler - who are the children of illiteracy -. Imagine if the
Mu'tazilites and Zaydis said that it is not permissible to go out against the unjust
Muslim ruler, how will they justify their fight against the illiterate people ?! All this
proves that the Zaydi and the Mu'tazila are political divisions, not intellectuals
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The judgment is in favor of a non-manual evidence
For the sign Hassan bin Ammar al-Sharbalali (1069 H)
Study and investigation

Dr. Issa Mubarak Salem Ajra Dr.. Saleh Mubarak Dikik

Abstract

The research in our hands, entitled "The judgment entrusted with the weightless
evidence of the great figure, Hassan bin Ammar al-Sharbalali ( 1069 H ), study and
investigation,” includes the discussion of a matter of conflict of evidence in the flaps of
the judiciary, The author of the book, in which the author has collected many copies of
the Hanafi Imams who support the weighting of the evidence of the outside on the hand
(inside), with the discussion of those quotations and sayings, and mentioned some of the
problems and explanations and answer them.

The nature of the research required that it consist of an introduction and two parts: the
first for the study and the second for the text.

Introduction: Is a statement of the content of the message and the motivation and
importance of studying it .

The first section, which is specific to the study, includes two sections: the first to
introduce the author's personal and scientific life; and second: to define the message to
be achieved.

The second part is the text of the manuscript, which includes the text, which achieves a
scientific investigation according to the rules and methods of achieving the recognized
manuscripts
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The Command Pattern in Arabic Language and its Significance among
Fundamentalists

Dr / Sadiq Mohammed Naji Al-Abyadh

Abstract:

This research attempted to explain the expression of the command pattern among the
fundamentalists, and the meaning of language and the legal verdicts. Fundamentalists
have disagreed on these issues, some of them who disputed the existence of the same
command pattern, and some of them proved it and the public fundamentalist as well.
The fundamentalists considered the linguistic meanings indicated by this pattern, some
of them limited it to only two concerned, and some expanded until it reached to over
thirty meanings.

As for the significance of the matter, the fundamentalists also disagreed. Some of them
limited this indication to the rule of duty only, and some of them limited or accepted it ,
and some of them make it common between these mandatory provisions, and some of
them chose to stop in this indication until the context responds to Meaning expressed.
All of these issues were discussed and recorded in the research plan consisting of an
introduction, two papers, and a conclusion.
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Students' Motivations of Joining the Postgraduate Programs at Hadhramout
University from the students’ Perspectives.

Dr. Nawal Mahfoudh Marei Dr. Hadi Salem Al-Sabban

Abstract

This study aims at knowing the students' motivations of joining the
postgraduate programs at Hadhramout university from their perspective
according to the variables of age, gender, job, marital status, educational
qualification, coordination method, and levels of tests. The study adopts the
descriptive and survey method. The study sample consists of 188 male and
female applicants who are willing to join the postgraduate programs in
2018/2019. In order to achieve the study objectives, a questionnaire is used
to measure the motivations which covers the four types of the academic,
economic, social and personal motivations. The data analysis has
statistically adopted the arithmetic means, standard deviations, T value, F

22019 sxise ¢(1) 22ad) ¢ S alaall dadaill 5 AlusY) o lall Gl 1) Alas



g0 i daBloray ddonodl Bl &f dwgorad) dpeonadl e ghaod! (,b Ol s 834 ("""B

M e ee A datt L3 R UEAT UMV IO

: ekl

A gladl Olics 3 sl Lawlst) Sloglall oo Ol B e Al s
A e i el r Aosest P M3y e Bpsead) 3 e ol
Ay Q) BLOVL cisdly (6l S o sl Bl Olaglall (i Sl sl S35 ailas
B39 e il ey sasll pladl g Loy pladl) Bassiand) Slal) 56 o
Lol sl G e cpanlll Loy e anls ) asloYhe ol

o sy Blanl pedd F E ¢ Mdl oyl el atsia) Zubll Olial gy
50 Jodl LW Lede dazed Blaul 63 oy Eom (mst) Bl Lb) et
B g) Al Slaglall o5 OF ol (Ologdly ) e Aegez Zuhlll bl Tz
BLOYL (lwsie Sotnk Dbl 8368 et s> ol 3 doldl oladl (3 dedsrld
sl Slpall e desat ) Bl et ) (Bl Gy BSlasl AN O3 By ey
AL O ahll iy ol WS¢ pasand) pladl 2y ladll oy (o) j2ad g
o aegens Awhll coodl LS ol bl Gl B3 e Ogly Ralzl) ede e izl
ol B et s Ll (pmtndly (plail) Bl SIS ] dgss ol
sdaddldl —1

G S L jseby 3oV BN (3 Al Slaglall (L5 JI2 (3 Slaghall 2285 plasizal ol
Cgd) ade sly SN S e dgdly 3 e U3y (ale Bl dsdl Al Sleglall oy
Sloshall b3 Jl2 (3 ©laid) Sl el (] ol pladl) Slis Woguasty o ladd o Sl

oLy elesl s e eadells (Ol o2 e Jsasl) 3y dwgt) dlS

Ssapiam Anale = BylsY1 palall ST Bl L3 — Al @ Sl Skl

Sgapiam Aaalr = ayylsY) polall S 2 W) Slaghall 113 od —Slegally DLl (3 dolos Sl ¥

22019 s o(1) 2aall ¢ SEI alaall Al 5 ALY o slall (L Alae



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

liolll e Begemt e Obn2 by P e $3g @O ol S ol
AN S Bles) 2alin 0SS OV Lehags ) ¢ jailadll

OF Y ULy aedas¥l Sl dg)) ol sel) dld) Slaglall (o Lemas gl laghald it
B e el Slaslaol) Aol atlasl] By Sy Ble 5352 Slrpd) ol mies
oY1 ey BN Bles (3 et (N 23y ¢ aladl e Lands sl ciasdllly sy
By Tl (A1 S ptsinns g STad) e sie pai MU ekl AN ST LU
bl s 3 A B3gdl olie 3 (sbe e ASTT M3y 2la ) G Ol 2 B39 i
Aol plt AL —2

Cgnpiam W2 (39 ple JKa0 ) Bpsead) (3 Rol JlasYl plad Sliie e Sl STy
o ) Bl Rada Y e Jemdly ailadl U dolty sV dgy 3 aaidl oljshadl 13,04
sedsindl Ol 5 Ol Jo Jpamd) Sl dgt) Gl a1 ] 2
U3y o) il 2alai) odn wad § Sl Vs Wik Plaiy of VI a1 sdd pilesd)
rlen bl e canslos G Skl o ppasedl Ol Y Bl 2 2l e e Ol
Leelsil Calzmes LA B Sllae 55 3 ealady (i3 3L

ot s Bl Slaglal) (b Ol 2 B3ge i Al a AU ALl G b e el
D> Gy oy o Sy ials¥l sds s Gpedsannd) Loy sute IS (JSCally sl
e @) Sl oo 1] 500l (i) dnl) Dlaglall (o o s 3las dlas! WY
s Bl Sty Bl sds ednis ey adsdl sl aladl 6 gy il sl
tag¥) Al e Bl I au, )

S| o o A 35R (RSl 85,50 ) Bl Dlaslall (o Dl 2 e e
fssdy

Colodl odn Wl 2 0 0s)) Byl B2l (Lol gadnis o

oo ) Bl gl ) () Ol 2 e o o Wl AN 1D g dy s
Tl podots 2a¥y pusnndl (sl gl plladl ¢ gy pllaal] dacszid) o Ladl)

Ji]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Hhl ) Sliai =3

o ol 3 skl ol ol sle I gl Je Ol U] ey K il O
IRE (s Loy (Slag g absle (3 ol CLE_ZJ\ Olice (3 dewgstl Gl Slaglall
1Y ) o aahl) Ol 22k Sty (Ol pdl B3 e (Lo

o s Bl Sleglal) (a5 Sl (3 ) atlas ol ole g e e 2l

.Wj CJ\.>.-J.>'=L\ U L;j:s‘:\ o
S ol g G2 e s Dl Slaglal) Y e Loy sle e <l
)

Slad) v ] 5le Sl sl B350 S 0 Bl ANS O3 B9)p 390y o e 2
Al et j2ady pdsiindl gl ol pladl ¢ g3 plad) Aedszll

syt Lol —4

o Ol B dn Bl o So oo o spll Ll BT Al 48T o
Al 0l dge ol Ssapia Bhil2 (3 ) Gl 058 Aol BBl Dl Slaglall
Sl i OF A3 e 33l Ugn Bal sl L) o2 o Blas o ot 1Y)
Byl 058" haliV1 0dn sigenng gomia Uhol L) (BN o 30 Ay Bnwgsb) Al Y
Al odd Cadsnld Loyg ¢ ) Gondl LzesDlog Sy (oBlomzie Jso 8Ss Rt (b 3y
Ohemn 2alai) oda podsirs OF LS (sl V) Sl sig lay jpead (61 ol U3y
B plladl Lgmy ) Oleglall o il (Slorlasl o Ol Elig cinl ) sds il
REEY

: dwlyl)l 390 =5

30l lay Lod Ll il ods okt leflly G sl ad oa 2ulll 5504 5423l
S8 & Redsnd) Byl Bl Sloglall Wl Sl 2 B39 ael ol Al LIS
ol Vgl gllasy adkly Belially Bylndl Zilod) Lelaisl wlawgey ol ¢lail

390l gl Lo WL oLl g e abible (3 iyt daiiV) 0 Lapdy 02l OIS

Ji]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

b awbe n2018/11/25 2> 2018/4/15 o sjsasl 31l de Sad 2l 25050
Ayl e e Auhll Blanl mjgs e 2 Al ede Led AT Bl ST cllsy ¢ o )
caaslby Eoudl UL Elesly (i) S E ay dlenay

HALL bty o ad) Yl —

L gl by Yl —

0555 Bl ¢ polially femrss) Bnldl Slaslall o5 pygde U] oge Sty el s 3 Gl
o5 s N OV ] BLoYL ol el s Caas @) asladl oaly oLl ol e
RPES-E SRO - O P S P A

- Accounting Information Systems s sl &l leglall (125 pggde —

oo pladl Caod g2 Bl Sleglall (a5 mllaias niy (Amidu et al., 2011) J Gy
el Uyl ey coladzd) (3 Lgdlasy ) UL Glod Cold) i s sy )
ol " e ple sl gl B Sl pla (2012 (0las) e LS a5y
dlonsa¥ i) Slglall (5509 Jlaly o oSy mott psid a2 Aauly oslie] o s
" aslaBV) sagl) ) gl aleasVly 46y Ladasdll oV (3 LA (sl U e

Bemrl e Waslezsl Goa (U] 1025 G2l Bl) laglald 115 OF I (Turner, 2009) jLal L™
Ban Ao @l AV el SULY oy () Sleall iz (ol ply O puldd
o grld) allY ~a Ll

D g2 Bl Dleglall (2 olis -

Romney and Steibart, ):3 Je5 joliall r dosast o Gos) Bl Slaglall (b 0S5
.(2015

Cpladl Lasd G5y s il

e sily sladdl Sllee 1187 S G UL s

el ¢ ey UL Al bl e o g caslydlly Slel Yy Olacdad) degas

2] Bl Slaglall a5 Ledlan g (g gSIY) Bl sl 83155 Sleslal) Biid 2ol 22))

Jo

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

s Ll Slaglall b et gl SUL) Rled 2l3s 0Ly Allll) BB s

WL W ISPV PV (,14_, sl —

FB) oAkl e deses Bl e Y Sl sl el Sl s 05 S

12009 oue (2009 04 2T,

Sl 3 e nfaelad cwll) @3l (3 Al Sleglall fosd Elidg Bl dedl -
)

o by BBl Lol 3 Ly a2 ¢ baeled @) el olglally §5Y1 gy -
sl

o JE @ deley L ((IFRS) U (slsall sl ek Gy 2JW UL adlee Olas -
ol o Uad

Sl s sl apad Bas Joged Sy S Byl jren gl pllad) 0,6 OF -
sladt 3 oud g

D g Bl Slaghall (Lo Blaal —

53] gl Slaghald plad 2nillyy lgiind ay BBV 0 Aoge2 Slaglas pllas ST

(Turner et al., 2016 2006 a2ty (2L Bl i ronan 545

L Foe) o g S Elgw £ 9,8l Blaal 324 e delas AU el ) -

LBl 2 S3gm Eom e B AJle ) ladl by —

) SN B (3 suslusl) by lexds G e Ay 2B Ll gl —

AU BB sl e M e By (Bt sLadll JsoY B Ol 5ad -

Ao plladl ey gl e Blaally pllad) A 2SS o Ol -

DAl Oyl 56 —

oo el 3 Bogms dst) ) Sleglall (B w2 p b Slahlll e el ol

Tl Slaglall (a5 Sl 2 S350 vl §goge OF LM & V) iVl Lt Bl o

(bt amy Lo e pam abiley e Sy Aaed) Byseadl 3 B ol BE | agd

Jio]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

S Y1 g B g Bl BaliV) Dl 2 B39 ol Jgls ) DLl ol el S
tk LeSTelsy ss) )

2018 ¢ )y duly>

g2 ) Slaglall 2lail 4 ol OF S el jol) e Ol ) Al sda s
13,0 2L 3 oliaand) pllas (3 (kradly 2SSy domglinVl) Akl aylsYl o)A (3
W shald e ke e anis @ o) 1 0Ll vpenad @l ll Gl gy Sl
S hizeny @iV anldl ddies e S @ (Gaxd 109) ettty sl slag)
) Ble sl

Slizandl plad § Redszll Gyl Apuld Bz aals U oty Y Sl O
deriadly 2SSy Lgin Al ) ilesl) oY) AN eed (3 53

(2017 315,y dutys

Balys O e S5y caglall B39 a5 (3 Bl Sleslald (i s o ] ALl i
o ol el il el U Slegkall & AW 5 5a2 B atlad) 35 s
@ iy sumg — SNV Reliall Ohlud) byl dawsll " Ll Dl anly auh ) e
Slashes plla Ut Zuhll) A3 Bewgll OF Lo (il 0 Bogez ) 2uhlll coals | g
JS A5y Lmdhany BelSy s @l 6l DDt n mposlly dblully 3eUSUL oy ¢ gl
ol sl Sy U daglall 2ilax

@2017 (g pdly Lty

odn ki b Agary e Bewlsl Sleglall Wbz g i ] Anhl de cos
) sl) @ Wy (pedsital] ddlexll SN S dlas 3 83sd) ailax STy ccolaglall
AT UL 2l caaly () 1 eslas] ¢ 0Lzl plusaaly B3l SIS e Be e
o S Kk daz anl ) B IS Oy cinl ) laglall (3 ailosl) 8554 atlax g

L) )15 L) & Al 8351 I3 laglall

Jis]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

@2015 gty durys

Awss] Lwl) Slaglall L TR CINP T S BT SRV IR TS I e Ul a8
PB Wy aelasl da Sl 3 A B3ghl oliay cplands (3 B el plad (3 etz
adko) SsYly U 0g5adl 3 Claldl e B e angs & o) 1 DLzl shas| L)
By Bl Slaghall (b OF Lo Aegll il e Bhegt Bl oy sl Lis
39 Baed ool Uogaasty 53941 olis o 555 cplands (3 JSISH (ol s (3 otz
Byl LISy clgre il BSGLy (Lgzds o o Cnedoiioned) 2 Sloglas 5] IV e
ki) ol U e ) W) Bash) olie pal e OF 2l iy ST laglall s 20
el e Laglory Bll) Slaslall s i Gio IV e U3y 28 Bolx

(Alhosban and Maqableh, 2014) dw!ys

sy (155 37y 0lke doyy 3 Bl deliall IS e de e duhal) sda 3okt &
LA e pSU Je oISl G5 (3 aidel) A st Bl A aals U1 ol e 3 al)
bl ol s 3 Y RIS WS 3 e (oISl Gl bdss gl Aol V)
ielna)l OISl (3 dedsand) dw sl dawldl Ologlal) dalsil u algY) B dul, ) Zw
LSS Ol Bhee (3 ISy (Obnzll jandy Z Y1 IS oy 2kl B2 SV g
gl

(#2014 o dally gty duly>

ol B3gm Al il 3y chaadl Bpsead) (3 cd @) AL Slab) e bl sds
55 Gl GU3g Al Slaghall 0 Sl 30 Cpd (3 aSTs (s g2l Bl ) Slaglal)
il 0 67 poie Lo Ol fise Ol B G ciaadl Bypgad) (3 Ladd) gl
(@l e da A 2l coalsy lais deoll @ aball S WS SU G Gl
OUNCPE W W P PN RIAREEW 2l e Gl dala) Gl e 1 SO S1sY1 e
bl Bl yal) OF V) ool B Loz 5 i) Slashall 539 e Lol Sl gLy Y
Blie @ladV mllll ol Sl (3 doby 2l ld JSI s A plasan)

Jio]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Gy 093 Jsf &) Slgmaall e Wa SIS Rl bl L oSall el (3 Byl il
Sl By ade SISy (UL Aol 3y ade L ¢ JalSae Sy G gsd) Bl aadaY
£ Gt Jo ol DAl ) gzl e clgw oYL

(Dandago and Rufai, 2014) du!ys

3y o) Bjlall plas e By Bl Slaglall o las ST e Cpndl 1) Bl i
o Ayl Glual g esenad @ Ol M g ¢ ) dogl) gl e slezeVL
s Al Bjlall lad (3 sl Bl Aa Y T (2N BB sgmy U] Anll)
LS bl Skl wlslor) Lgady (Sl WE Y e U3y cBylall ool
A gt 13 Sleshal) @l (3 R sl 2l L

(Shkurti and Madhi, 2014) dw!ys

b e Jo Ol U LU (3 aslial) gl elad e Wagl) @ &) anhll oda cdus
@ SISy (Jondl @ Gl gty (Sl alanad) 3oL e Lgdley chst) Bl LlaY)
Bl opbl e Gl s ) AW Sladl g5y Sedd AU Sl @ aa sl
o A cai- 6 LU (3 aslua)) Sl glad (3 dow sl Bl dalas ) gedes OF dul,ll
T g2 22V plasizal ST ST ccplaladl) 385 8505 (ISl w3l sy (et ailed) LU
ey Sl L 30 e

@2009 (il 15 ) Lalys

M des Jo Gsl Bl loglald (L5 aflax ST e Gl ] 2uhll sds cdus
M3y Obogdl Apea 3 Al AuhuST (ARl 155 lemaVly L) Ll a5 3 1)
aoldszal (Sdey canaflasy sl gl alladl ddled) Sloglall ok BlaaV) e slazeV
IR PR WO RN CT I PRre PCCH U I W

O gt Zl) Ao o Al ISl slezel Lo il n e ] 2yl ey

LA AL Jsosh 3 delas g adluall @by 2l Slelell Lo Jyadt 3 glgy S d

Jim}

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Boll Ulgill 35580 ) SISl 3 Bewsd) wld) 21 gl S e B3l )
cdglly dgd) e SN o beg sl 6 I Al e sl Olssndl (3 Lakza Yl

(Sajady et al., 2008) dwl)

iy U Uil 3gor (et (3 BB Oleshall (5 e i Al sds (3 O Ul 2B
M dhes rndy (OISR Sl Lgudy datlll 60 Ales B 3 @ISy sV
b Glaal gkt & 8y 0L 3 AW 31 Olegb Gsw @ Bl oIS2l andl ol 3
Loe Blawl 87 slsjul ¢ Olgb dos @ Bl OS2 @ ol chall e sy 24
Ut L ol By Bl Slaglall (s das O 2uhl) 3l bl W8y ¢ i) 2Ls
b cab ol el @ addl LB als i ) shald 18 e A B dles
SR G B e g S Laly @l ol L ) pladl gy (oof (oo
AL &Y SSall 3 gl awl) Sleglall oo et 35 1 o B e plladl Ly
REHI LA Vg (T U N I g P USROS

100 aaludl wlul, ) e AU anh, ) sk b O Jedl - Shy

3l iy tad) dyypgad 9 B A ay e il ol 3 o F Bl ol S
A A pladl) Sliie (3 Awsl Bl Sloghall (i oot Blis S g daile
AV gl 3l Ll ods Oz i alee e Jag )

e b (o s Bl Slagall (B Sl 2 S50k Lt 3 AU dnl) ) odss)
(Do) § 559 Bldmg B3 Van) Sl (6522 535 3 2 (oY1 el (ol B30k
(odlyy il by aen e ST Leope Sy i ass S (Sey lan (3Ll
ALl Sl e il e Calit gAY

el Loy By I Bhl) o (sG] (bl Ol 2 S3gm 0ol o WL
o ede Ol e

b 3 vl p el n Olepdl B3 0 3 gl U aehal ol

el Ol 2 a9 G (S s Bl aals) i 3 Gpaasdl e s ey w2

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

NSy caatsiind) (61 dnls) 2alailly (J&1 Goed) @ 52l Ll el ual) cden 0
ot 35Sy davglly Srall Wi Sl ) Sag i 3 84

oyl il 2

13 Al Ol ez ALl Slullly gl LYY (3 aslxal £ L e sl

D I A ) e )

@ A gl wliin (3 gVl 850) Bstl Enld) Slaslall (5 Sl e Y
A d3sd) ol e vas dable

Pk LS elsy Ol b Ol p At ) Bz jdll 0da e G2y

pladll ©lain (3 (359780l 48)8)l) Awstl Bl Slaglall o5 ol 2 (5922 ez ¥ 1.1
S B sdl g dbile (3 ol

Pl Slace & (38l Adjgll) Byl Bnld) Sloglall a3 Ol 2 s fes ¥ 1.2
CAeUN B3gdly ga e dlaile (3 sl

s A Ao 4

adole 3 ol pladl Clane (3 sl Bnld] Slaglall (o) et (o Loy oy Y
il ede Wl 2 e el oga e

s aEW) Lo )

L BLe (g dnl ) Slaglall o5 Sl 2 B35 o 0 Alan] AN OI5 B9b dg Y
Al et j2afy asiiad) gl ol plladl ¢ g cpllal) Andsnl) STl oo
¢ Al yl) domgin

PO o & ghl

abile (3 dedsrl) B gl L) Slaglal) (b ol 2 ailias oy Anhl Glaal s
F i dall sds o el Loy e Sy oW il olins |3 e ogapia

Bloly fodws SISy caile Slahll e 22U Bl VU S5y 280 b 2ol Bz veas

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s SCH DR RS PUES YRR -

Sloglall 2285 3 Cpavanie Uaily ) 3 Gpavaste |3 o0 eSS @ oy el o
ok LS el ldl B3 e Sl L (3 Blaa¥) 5SS el psley (olais

(b Jaglly aaledl) (mtead) Beaset)l Slaglaol) BlzeVW) e V) el e
slad) (3 pusnd) sl w3 Slaglall pllss an Laladl (3 85 Slgins ¢ odall 2asilly
sday Loliey @Lad) Gl o G e anllll 2 oLl adledl ologlell 4 wLEYL
o U s (@) e (sl () Sladl S gl G bLed ¢y (b Celald
o ladl el (3 pasaadl sl gl Slaglall alls

lg) dp 52 Bl Slaglall) (Jo5 o2 aflias Jo Ol janes BlanVI e U o)
Loy s e paall aas b Blan¥l e eVl I ) Ll (39781 o a8y LS
BT T 03y Joudl (3 e 8 LS 21 0dn o B gt Bl Slaglall (o adoiis

a8 s &) VB sie g Blan V) Ll mos (1) g

ey ol il |
B Sloglal) plsi jaasdl ¢ aglh) il e dale ULy L
GLad 31T e (BLLadl ¢ g5 3kl Slgn (pasizal) o gt
9-1 S5 o pp ) BB Slaglall (a5 Sl 2 S50 "
14-10 A o p B2 Al Slaglall (a5 Dl 2 B30 v
16-15 pdsell Lo, GE]

A ) gtlsn SLA) D ST ) lse SLE) e ) elad) S ke sl ¢
o ok IS el O e 208 Jaddly ctlzoV) e Ul g penndld Vi LS

el S el ST szl 05581 (2) Jgtr

A Al @lee | ] @Blee | A Al @lee | A ) Giles | A (U] Gilss i3
1 2 3 4 5 oyl

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Jod! 3 B a LS I SLagll e sloxe¥I @ i Cins ol lawgze o Jlo (dably (592
(2005 (plosy Aty 2> 3 boslazed ¢ LSy (3 43

535k atlas 38 Sets nw (D) Jodr

3 Jal 3-35. B | 3.5-4 . I | 4-45 . Bl | 5-45 Lo g2l

29709 (Ggiuns

854

1o dams EFIPO o gie Je i e

DSy daalyl) aoses

o (sl aedl) s ST il o sily ol pladll o lice mr o Byl mest 0555
(Dgapam Jole @ B3laBV) 2asY) e Lareg SNglally B1all Sy dedl pllas of 2elis
an el e w20 S (oolasl bl s demg ) Aed)l Ol 3 S @) Sl oLy
O Ul OB gl Al Slaglal) (Lo Ll g il (3 2a S Sl
Gead malgdl jLas G3y canhll sda Gedad Basdle YN a o il Slagag OIS
A oy bl sl Gy BLadl dnek OtV (st Gl Ll ol sds
Q3 s Lol (Bl by ) Slaglall Besiy g G OVl s ol S s
conellaall

fabail piszd @) olaal) o8 o3 Al Jgogd pdaler Vol U O ) Ly wghl e
T2 sl e ) BN SASE) amy e Lol GBSy cogapa dbBle (3 Ay Lonls
A2 pr aePDany Ugsgn d ofT VL ABEST (3 eSasall o AN i o 3gmmnad ) ds2
LI WMES S-Sy N EER U T I (v I A VEN P PR RPN HIERS
b ey B Y1 I3 Y ol g2 dl2 Alail Ogadonny I8ISTI3] WAlge IV e U3y
Bl Sliglas ol pasnns @) coladl e Glanl 04 mjs & W5y cdlaSanl Ol

Lzt 50 sl ¢ g2

15

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



e A L sl Oles s

e llall (B Ol 2 B3 S

oy lging Mj V"‘gmj” Eo oo Ol e Gl (ailas g 4 o Jodtls

whdl e aflas cng (4) 3 Jodr

L) S Sy JIgudt
%24 | 12 sl e oo

%64 | 32 Pte

%4 2 JrEa B
%8 4 (56)

%64 32 dls

%12 6 Jlasl 313

%04 2 B pany L

%04 2 Slaslas 25 ozl
%8 4 (st — o)

%4 2 Lode dwdin

%4 2 S Ylal dwdis

%72 36 Sl 5 pa

%24 12 Sy 10 0 B3y 5 ”

%4 | 2 w15 e iy el 10 0 v
%0 0 s 15

oS Bsles A e o (V064 2l A )l L 4 13y Jead) e oSl ga LS

dry L asling aalal) 25U Salgs 4l (Y032) il gy dlad 2l Sl (3 Granasieg

Ll o o Mg ) die 0 Y04 Sy Slaslall 185 ad Al Sy 1y gl
NINRCUISTES NN PERS S W ) a bl Bl (3 e e e
3ot il (V072 pgin AV (g Bl ) o bl 3 Cremnadl 822 slay Lot

37 e 2z ol OISR ol aSE ey () sda e el (3 Slgie i e S

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

QMCAJAM\L}M 150&&}3#4{JJW&§T3}23(J§&5@L¢} cMéS)yA-;
RN

gs ladl & Cabeladl sdeg LLadl £ e o Zuhl)) Bie SASE) el lan L L
coladl G o D o3y Jodl cpasandl sl pllad)

imind) OS2 aflax o (D) o) Jots

Lwdl | S Lyl i
%52 | 26 T

%12 | 6 iy gy

%4 2 A

%20 10 2 B Slglal) ol
%4 2 ) psid

o 2 =) 92S

Yok 2 sLadll 3ylon Jadad aalast

72 36 (L3 & Yo%

%4 2 o

%8 4 sy Lled gy

vod 2 oYolis

%12 6 dedot 3Lica

%24 12 3 e

%36 18 Al A1 4 . .
%32 | 16 Lass 50 4y 10 .. 2

%8 | 4 Cass 50 o T

obr Opedsiiny Al dne 052y Sladl Grai e SB 5 3y Joudl e moly 5o LS
Lbd oy Oledoind QLS5 Lo dosiy (52 Y o) o oladl L cegiy cmdse o8
dis o) de oliad) 4yl dziYU slay L W LERP O G b of aadadd) 5))5s
o Slall SU cessy (N072) dn (@d) bladly ehadly ol blas 2ad el gi-
(bl sae ) Ll o O Ly ((Slods (SVglie (dgr ¢ £li) RN

s 0 Y060 (9 o BT bl sy Bl ladll sae K8 s Gaall ) sl oy

i

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

L9032 e 50 11 10 n celaledl sus) aomdl dlangall el cISe Lz el
OF L e a3 1ing iyl e 0 %08 Lais ISs ais (Slale 50 0 57T 3,0 o Tedld
S DI Bl e Bl gilly Sanall OGN S et S (3 (lnd) lad)
[P0 [ B

(521 Lo r Do) B3y |3 e ) 20 4l

B3l Aesdt) Aoldl Slglal) Wb Ol e pen Vol e ksl eda ey
A 53gd L Ll ogapia alaile (3 o plbadll Slaie (3 (B8 9iSIVl

DoY) sganll (595 G (595 o Dl il B35 Slam Y1 o) @il a6 gk
Badsizadl Alam Y1 il e gle BVl Ly 3l o pp Sl eald B3gd) S L

gmiliig
S5l Lo o D) B2 WU it (0) (5, Jgar
(S et lad | S | 212N 5354 o2 gl S| Olaglall plla) Wl 2 Lo
ay t 32 | bl | kgl Sy o e Sl il N3
Bl

0.000 | 20.83 | Luww | 1.26| 3.72 sl Y1 e Laghsty 2l 23 | 1
0.000 | 28.17 | Lwge| 0.903 | 3.60 Gl plad) Al s BN | 2
0.000 | 26.86 | Lws | 0.947 | 3.60 ity Y| 3
0.000 | 30.84 | Lwsg | 0.843| 3.68 U ook gl Akl danby pdaadl e gall | 4
0.000 | 22.00 | wa~e | 1.04] 3.24 LA S des o3 |5
0.000 [ 21.21 | aans| 1.07 | 3.34 | sl o iz i i) olbadd) Gils 4y 6
0.000 | 23.35 | Lusw | 1.10| 3.64 slacedd oY pd G pals | 7
0.000 | 28.35 | Luwge| 0.947 | 3.80 Ble Sasmy 8:USS slbgl 4L G pales | 8
0.000 | 23.58 | Lug | 1.17| 3.92 Bl msd) oLl U e il |9
0.000 | 31.39 | Lus | 0.135] 3.60 ety

= Sl o e L*S.MLS‘:\ Slaglal) alls; ol 22 855 u»&x}' géj\ <l a4l (6) o3 Jodd!
ol 2l S5 D 03y 3A el o plad) Ol 2 Bagd dagll asladl s

LJL‘; UYJ (S gkt 9 c3j92 L}Lw;- .hw):.c J}i{\ g,ﬁi'jd\ L} 3.3.:.;))\ (L@l\ J@l GJMJ;

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

ol ol g OF e lawge Sty remnnd) 3Bl S U A1 (0,000 (Sig)
sl pledl UL mppet palud g ley S Bad) 3 dedsiad) Bl Sleglall
SEL 3 BB Bl Slaglall o5 Sl a8l glas I 8 o3, Al cdi L (i)
ol 10 Jle a¥s ssmnty el om o gl (ol Lo Ble Basmy 3L il
@ sl e Lashty W) Bl ol jan adlel 135 3330 sl ¢ ((0.000)
Sl 655 S A 3 5580 Ll (3,72 gles bawge 180 o e S A
b 28V o n ) A 3L ol ) ARD daeby pindl e Bl
oS5 G adl oLl S el ISy (0,000 Eaf Jle Vs sy 3,68 Gl
Wgapa foluy JH Bodl (3 tadsnid) d gl Bl Olglal) (J5 Sl 2 g jailax
o B 29 ¢(0.000) 2ty 250 T LY A5 (5958 3.60 gl Lovwgin Jo clad
Bdsll) destl Aol Slghall (b ol g2 5 e J 2 ((0.05) AV g
A g s Sy DU a5y wosapas Jolay ol plladl) wliie (3 (259750
il e au A 2o SU et (3 el sl @) Bedall o) d)l & ane LS )

@ P gl wleie (3 (RpSIYly B3l Gstl Bald) Slaslall (a3 Sl 2 (g o
i 83sd L L) cogaias alable

2 3w il de

Aysll) g Bl Sleglall (5 ol S gan ¥ ral e nodl s s
A B35dl ogapiam Al (3 ol plladll Slie (3 (R5978IY)y

iadl o e Ol B39 3 B (V) o3 J9d

(S gt 535% s ol Slaglal) plls Ol 2 Cia
= = id =5 Lo g2l uJ;LL\ s & L =l ;
3 ~ (G LD S 0 Do 5
o |t | | e T N
55 Information Quality 2- Format
0.000 | 17.10 | aes | 1,40 | 3,30 iy o S i e ST s 10
0.000 | 18.0 | zies | 122 [ 3,12 [ abliale Cdlly s tib or 5L eis 5 | 11

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

0.000 | 25.75 | Lwge | 1,09 | 3,96 Blyy Spmse s Loy o 12
0.000 | 19.69 | Lus | 1,20 | 3,50 aald) 2oy o) FF hea leos o 13
29 el el JKaY addol) 2w ldl Z3L) ves
0.000 | 21.30 | Luse | 1,20 | 3,64 14
B
0.000 | 26.17 | s> | 0.096 | 3,49 irazs o) B

Bl Sliglall Wl b2 pm S 12 5 58 OF man el T 03y Joadl e
oS5 @ e SLA) e 3,960 Gles Lwge el cdis W8 Bilyy Smse Bypea
39d 2V amgdl S5 @) adl G e Bl BB Slslall (s Sl 2 So
bl lems Sl es gl 14 05 A el e gyl Sl U] ol il
s Vs gty 3,64 L gl ol (3 A s )l L) JSY 4Ll
3l @ osbely dns 0 STL ol 2 (S @ TT 5 500 el Ly ((0.000)
B k) il SV il e Gas s oSa g2y 3.12) gles L
gl b Jo chad dl G p Bsl Ll Slaglall (5 Sl 2 Bae S
G o sl Bl Slaglall (b ol 2 535k Grniall sl Sy ) 613,49
il e as Sl G et (3 Wbl gl demdall B il O] ane LS5 sl )
Pl S lni (3 (g SOVl A5l R gl Bl laglal (i Sl S5 s N
C RN B30kl g e dlable (3

(emgreal) clonddl allad) Silor s 8357)  J9YI e J1 o 41
rail e aodll sl s 3y
@ P el olin 3 (sl A5l gl dald) Slaglall (b bz s Y

9\@'}'\5\ 53};‘7\ olay ss o> il

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

ij;\ L"S"‘”\;‘ QU}.\A‘ (ﬂLE_» CJL>-J55 33}2- uéjL,aJ- u"\“} cfu (8) vﬁj JjJ\z—

S g Ao
Gl gt | Sylall BUEY | dan g2l ol
Ayl t
GIUC C)\:.-jsr_\\ 634>
0.000 | 3139 | g 0.135 | 3,60 7 7
S
0.000 | 2617 | ans 0.096 | 3,49 | 2edl cm oo ool 53
0.000 | 30.62 | g 0.115 | 3.54 ol 3o

5] ol B Slaglall pllas Ol 2 859 ailan ST S @) 8 13 Joidl mog LS
Bl i AB (Bl o e Dbl B3gm (Sst) Em r Dlaglall (a3 Dl 2 B30
«(0.000y V> syresy 3.60 Glam Lavszs SV Cip) gl Em 0 Slmll 535
ole U2y .(0.000y Y5 (5525 3.49 Gl Lavgzs bl om0 Dol B350 ¢ g
T aud cily 3.54 Gl buge o ezt Ol sl B35 OLSw Ol Ol w2
salax g Say & ((0.05) YUl gran 0 131 (0.000y dYs s2us 30.62 a5
Jbe @ LW olee (3 tedssnl) Bwsdl Bl Sloglall (b 3 Ol sl 835 olis
LS alldl Lo p iy L) Bl Bl (255 Ut ) oY1 Jagne Sy g
Alaile (3 ol pladll lacs (3 (839750Y)g 2 sll) s gb) ppunl) luglall (a3 o2 o
AU st ol ogaa>

il a4l

Cadsiind) B s3] Al Slaglall Rulal Wl 2 o pedsnnd) Loy i Bb il ods s
Slain (3 A5l Ll Sloglall a3 st Gy Loy Aoy ¥ il e o) coas Co

Al s Sl e oLl ogn i dbile 3 ol plil

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Tl Slaglall (5 el Loy (sl LS i e wlaw¥l o skl s (g
ST 2l (g ol Slaghall 2l Loty &) Sl o Sgnpam Lo (3 By
ol S plad) o Lo e S (558 o 2
Kz ol oy wldl Sz e Gredsiand) Lo Lol (ggnd) Gy oLl (D) o3y Jgadd
Ko Jle 2V smnsy 0.33 aed glas S12L 3.82 o aill sl gl Wy o ple
Lok LS ellsy Al o)l o Gl Lalis s & el Bl a5 Ut Lt «(0.000y
abile (3 ol tw\ Slics 3 st dwlstl Slaglall Y s o Loy g
el eds Wl 2 e =Ll ge e

B g2l Dlaglall oy Dl 2 s a5 o (9) o3 Jgir

byl pasill Lo,
N t | gid | el

& (@) o a8y STy Sl e AV Hi

0.000 | 28.92 | Lugs | 0.968 | 3.96 15
SLall (3 sl el Slaglald ol Loy
) Slaghall allas e e 1Ky o)) U
0.000 1822 | wop | 144 | 372 | & s S S 16
sladdl (3 st
0.000 | 27.64 | Lus | 0.33 | 3.82 pld) Lz,

) dp )

ol ¢ g pladl) Aadsuand) sLad) ot glhes Lolge U] 3a5le By p (6T 39y Bed i) sda s
Gl Ologlall Wi Sl Bt Gl L el pdsien jawfy sisaldl gulS
Y e o il coal C el

L 3l s g2l 2 Slaghall (a5 Wl 2 B33 Co e WSlia] AV OIS B9 g Y
Pl st jaafy pdsill Bl sl pladl ¢ g5y allal] dedsndl STl e
Sliall g o Sl el B35 b By a1 Y

sde iy @ dprall oTadl LW 2l Jezs ol §f olega S U] Sladl s ¢
10 e b el sas Ha @) et dlwdl olads (sl 9 e Bl L el

o]

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

OF o83 ) Uases 50 o T 1 51331 sue aly &) (o) 8,80 el Uases 50
o Y0325 piall STadl (3 Gsd) Slaglall (o edsiis o on 2l 2e 0 2060
Y08 5 comd) dlaugll STadl (3 Gl Bl Sloshall a5 adsits o o8 Bl Bne
o) S STad) (3 B g BB Slaglall (o adsits o on Bl e e Lo
Glan Lo o 381y 2o gilly Spanall STaddl (3 bl otz o7 g ol 100 gt
e 2 BB Slaglal) (5 Ol 2 (g $394
Sl SLall 3 fst) el Slglall 2lail gatsiaad 10 Joid! o meisly g8 LS
Lgll) Logie Syt 5] o r BVl de Do Sag (Ssten Osasdy ok 5l
oS de (350 85:S Slandl pledt Luglly 3.78 ekt e oladl (3 glad
Tl Slagall a5 (g2 b2 39 OF loly ) ol angie STl edsits oS
(L nbola) s Llin) o lacl ol el o0 081 ((3.29) Cims (gm0 i s
(S5 G g B2l Bl Dlaglal) (a3 Sl 2 B3pd et lan Lod

Lo o Sliill By B Al Ll Sl 2 (5552 3390 e (10) g

3 el | alawgl) STl | sprall wlady | 3T sloan ) o) ) laglall pllss o 2 (g2 s
Y ailadt sladd) weisans ) (1595) of 3 5
gl Joogdll | gl Jawgdll | ladt Jaugdl
4.50 3.00 4.00 a1 a Lagloty 2301 2301 1
4.00 3.25 3.73 o)) plad) Wl o &b 2
4.50 3.00 3.8 Edgaidly 512! 3
3.50 3.87 3.6 U psy 3 2absl) Anby pusrdl e o5 4
2.00 3.50 3.26 SULA 3 Bhes e 5
2.00 3.00 3.53 Lol o Bazaa® i iyl Slgrad) Calie W5 6
3.00 3.25 3.93 slacold e et (3 als 7
3.50 3.37 4.06 e 8350y 3L Lislloy)l 1) (3 eales 8
4.50 3.37 4.13 By ) densd) loghl U1 e ol 9
3.50 3.29 3.78 S5l o pp Sl ikl B30

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

o Bl g 1T Jaud (0l )z e o bl 339 0 35)GLL ety Lo Wl
3398wl 35Sl 2awglly Spaall Sladl (3 Ayl Bl Slglal) (a5 el oS
bl o e Ol

A &) e 88 STad) (3 d s Bl Sloglall (5 gatsied 1103, Jgad s LS
339hl et Bl Lema of ol olls olz (S8 Osedy Uases 50 e Led cplala e
e 450 ISal B3 S @ med il S gl gl i o i 2
@ Al (B gt aal Ai (emdd Spaally da sl Slad) il S e WS
B3] Cania et gt ol Redsund) (Bl L g ol IS OF e o lad s
cladl @y 3.48) vt dpall Sladl 3 Sl S8 S50t gLl gl Wy e
Sllall (i ol K8 B3l @l el s A ((3.36) el dausns
gl ot WL ) 3, SO STkt O ) 13le Y1 05K 6 gz of st 2l
oda 055 Lo Wy (ERP)JI aalasl plam) Gom o ol lacll 5lgn Lalod (b e 3,0
o) Bl ills Sl STad (3 s @) elpd) am WS dle 2lS) B3ge 13 el
o Sl Sapd Ll Bflas] Y3 O3 By ey Laslie By gy S8l Sy
Gyl o o Dgapam ol 3 ol pladll Sl 3 Badsrl) dwsl Apuld Slaglall
el Gl el wladl ot a5 andls

Lo o S liial) 2ol B gl ) (Lol Ol 2 S 839 e (1) g

o Laald o Laadl
s | ol 03¢f  Cwes) 2 Sleadall als ol 2o
S o gl el it ’M ; S
D e e ol 5
gl Syl e e
d.LMJ-\ Lﬂj:l\
i} L“5.\.,..‘.-,‘-\ L“5.\.,..‘.-,‘-\
5.00 2.90 3.20 iy o aarSd) ds o ST ey o 10
3.00 2.80 3.26 P e Ll pe il e ST Los 11
5.00 3.66 4.06 i lgy Sprgs Sypa ey o 12
5.00 3.50 3.40 adkol) Y Sl 2l S oo o 13
e )l JSaY Gl 2 ld)) ~3ld) e
450 3.90 3.46 W Sy
il pby
4.50 3.36 3.48 JSKS UK of anbl o e ol il B3

16

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

plstel) gl ol 5 o Sl sl B35 3 Sy 4 1L

Bl n Y048 5 (g 6 plal dsies e s Belll die e Y052 e OV
Q) ALl e s & 48 (D Jgmll gyl o ) s 8 galp b ST gl Osai
ol LY SU V) Aoty (g 0 pla bsuind L) desast) (eges
Ble obmpll Bash Al Bilax] B al jLas cldy ail maly 6 Ladey datsnd
sl sl ol alldl g g )

Tl Sloglall (b Ol (22 B3 (3 BSlax] AN ol3 Bgp 12 Joadt mon LS
OF 193U1 g 8 Zadasl gatsinnsd il ol plladl 65 U1 Sle Bndsand) 2wyt
& Sl gl bl d G lhns O Wizt E g bl B35 st
Sgimn oSy Javsin Jo qed) DA a6 Jad Ly 342wl i B S
B35 Syts oS 58y Jaegilly Crndll (speld Gy IS SR e O] o Gl Bas
Sgima O 2 N1 @zl ) s ST Loy pllad) Loy & Ol (it pisen
B il gled) Lol aly o tlavsin O dsd) dpnld) (g2l Sl 2 syt a5k
5395 (Sgtan oSay s Je 8 5 1 0Gad claxy 379 bl a2 s S5
o Ol g2 Bagd usle dglam] AN o3 g deg wl Job Uleg ) WY1 e
s (g Dgapa fale 3 ol plad)l wliae (3 dedsnad) Gyl Ll Oleglall
RSN EN- N BIPRELSRTRCE R S N5

psind) ol § 5 o BB Slaglall (a5 Ol 2 (9522 39 e (12) S

W el S by o ol Sl ol Ol g2 e |
G | OLAY | bl |l | DA | bl | Y ailadl pise ) g ~
121 ] 110 | 4 | 185 | 136 | 346 Aen 1 Loy ) 80 | 1

0.956| 0.978 | 35 | 0.701 | 0.837 | 3.69 o) s o e Bk | 2

0.891| 0.944 | 3.75 | 0.898 | 0.947 | 3.46 dyetly ey | 3

0.427| 065 | 391 | 0.898 | 0,947 | 3.46 | & ¥ s g *““’u@‘f‘ 4
"

o

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

0.949 | 0.974 | 3.41 1.19 1.09 | 3.07 SLLAN S dee o3 |5

i aybYl oleld Gz a6
0.775 ] 0.88 3.41 1.51 1.23 | 3.07

0.840 | 0.916 | 3.83 1.53 1.24 | 3.46 slaaedd oY) ot 3 pals | 7

0521 0722 | 4 | 120 | 1.09 | 3.61 | ade 53y 5l sl 514} 3 psles | 8

0.75 | 0.868 4.3 1.69 1.30 | 358 | aws) degdl olegdl U mp palos | 9

0.055| 0.136 | 3.79 | 0.158 | 0.180 | 3.42 Lo G

g o Bl Bl Badsirl) Gl Gl Slaglall (b ol 2 Bin B30 o e Ll
OF O9p s o8 Zabsl s OF oy 13 03, J9adl (oY 2l 2l )l
S Gledt Ll al o asdl Ahas IS Cdge 8 el Lemsd J) ol sl dns
B35kl o e (Sgin oSy s 21 321 o silh an B39 oS ) a4
O gl g2l o2 ISCad 5o gdl st OF 62 V) apunl ) aalasY) sz ) Ly
o b el g s e 14 512 55 ool ofy (3,80 gLkt Lovsdly oo
§ ol )ty a2l 23l og Bdly as Sl pill 56 B9 o
Ut gl V) cmdsmn 8 ol By JUo ol (St Jo end) ) o ol Juans
LY s & bl s B3 o Wlas] Vs S5 By ey Laslie domy 2
e Ayggad! (8 plsae V) wladl Cdge 6 pllan 1)l &Y

psind) ol § 5 o BB Slaglall a3 Sl 2 2t B39 e (13) Jor

6! ladl gL Chgw o6 pllss Sloglall pllai Sljz IS5 o 28 Caas
a5V jatladly sl sl culd) | o)

P {1 S PO U U S 12 N B S

1.81 | 1.34 | 358 | 1.76 | 1.326 | 3.00 | 2y i 2yl ass oo 5T ee oz | 10

Al o amb e ST Los
112 | 1.05 | 3416 | 1.73 | 1.317 | 2.84 e - T
alels Ll

0.84 [0.916 | 4.166 | 1.46 | 1.21 | 3.76 Bl B Sy leis i | 12

Y olgadl s e Leos o
153 | 123 ] 383 | 141 | 1189 | 3.15 | ~ i =113
el

s

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Y Gl ald 3L e | 14
1.04 [1.021] 400 | 1.66 | 1.28 | 3.30
U SR Tl

0.15710.174| 3.80|0.024 | 0.062 | 3.215 bl Eom e Ol il B34

Gzl pad o Ol B39 (3 0By 4l EU

o Y064 Dslig omg i) (3 raasill e s Gl e Lases 32 0B Gile UaT LS
7036 05lSsy vag Bald) 1 (62T Sland o ) p Uases 18 Lty il aie
S35 el (3 By & oy o Soally (ool 43y bl pml) Bl i L s
T R W o WOy WP R CH PN P RCH P
Aol Slaad e B Aegadly AwlB paasis oo oY) Aol (e et

) sl Bl Lal) i )T c By s OF sUsT 14 3 Jgadhl oy WS
Wy hnsdl Gl Sloglall ool Ol (522 535k agonin Gl Lud el ség
A gledl Ll S35d) Ghms Ax Gadsiad) Beld) L) Sl 2 (Symad Gpleal]
o3 Sladly Bl Jle Yy Jle 835 Syin o medl SVEN o o s by (334 dnaz2
Ssimr o chad 998 54 il Ly Ciads Gginn Jo cdad 7 95 5352 51
o T B L R L I e R P S
Jolo (3 ol el liin (3 Byl ) Slaglall Lo dsicten 0 Ogrnlt] (50 Vi)
G2 e Bl b Vg G O el el s gl bl (g2 OF oge
Gz O O9p agh Bkl masie 1 o Ol Ll L Jle Koy (59 5358 Cinas
nazzt VAL L) Lesill) 3351 e JUo (Spmnk goad Bl Bl Slaslall 5 o2
(Ol il ($32 3395 o Ule Sis OS5 9 38 47 56 52 5 1 izl oy ((4.06
v 3 B ey 1y sy B3 o agin g S 5 5 45 3 W) il
Gl i (3 sl g8 e (B el e Bl pmase gy Ol B3s

Sl By e ulas 013 065 Cpemlonad) (59281 835 Slllaze OF ] 1B5le 0,5 258 1ay

s

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

335kl el Bz 05T OF (S8 ol 2l i 3 sl b o Se Je

Cnedoiindl j2ad i BB Slaglal) a3 Sl 2 (e B39 14y Jas

W PPl sl B Slaglall plls 2 g Caaas
o 1,4 Lol | o | OLEW | L ) il psadl g
0.941 0.97 4.33 1.66 1.28 3.37 sl Y1 e Laglsty 2 W) 23]
0.705 0.84 4.00 0.758 0.87 3.37 dasll) alladl) alls o B
0.810 0900 3.88 0.899 | 0.948 | 3.43 iJseidly 1LY

0.653 | 0.808 377 | 0758 | 0.87 | 3.62 | st g ail iy ptcdl o g

1.176 1.08 3.66 0.903 | 0.95 3.00 SN B ddee o

fowz o)y 4V bl Calie wyey
0575 | 0758 | 411 | 0.838 | 0915 | 2.75 i Yl d 55

Leor b
1.51 1.23 411 0.887 | 0.941 | 3.37 slacald 13V et (3 o8les
0.705 0.84 4.33 0.774 | 0.879 | 3.50 Wle 3350y 3 Litlloyll 1) (3 eales
0.941 0.97 4.33 1.51 1.22 | 3.68 Ty ) Bonsd) Slog £ mypt Al
0.088 0.149 4.06 0.115 | 0.157 | 3.34 3 JOWSEH PP (1P

=2 15 o3, Joadl cazdl oo o Byl Al Slaglall (a3 Sl 2 859 Eom Ll
aazis |5 e (Bl 5 Lomas @) ol dns il Quju\rwfwmzsof
alaiY1 Of Ogp cneld) OF 2T ams (3,34 S8 il pled) Lo gll) Gas OIS dwld)
A olome Oy (U8 il 3l Lgmd 3 839 R Bl Slaglan ma (EToe (3 Gadszl
sl ol aem o 835d) gty Cini (SIS Sl S8 B39 S F e
T g2 Bl Slaglall (o3 Lgomxs gl ol sl dna Of dsls) saasie pb e Ogedsiill
289 Ul st T 3 G S & Lo gie 535 (St sl 1B Lo (3 Bedsnd)

adscid) e g2 el 2y s S Sl 2 8392 Glan L (Gl
@ Andrnad) G sl Gl Slaslall () o2 Sagm (3 DUy il dagy VUi

162

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas

U A W] N




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

AV ol G5 ) sle aslas] NS I3 B sy U alE puedsnnd) anf (g

U RO P TR W WEHRESC PR PN S I R WO TR H PP

L able st Ll Slaslall (1 il 2 B39 Eo e WSlax] WYs 013 Gty

(U@j‘ L}"M uaad-;j r.)o;:ml\ wjé\ L”S"""L;\ fUa_J\ z—};j fU:_AU dedeeiad) e ladl V»

el pb s sy Ol S of dns Caan
L) AN | dow gl L) 34NV | Lo gl Rl g Sl R
ol ) - e =) ..
- 7~ - -~ s Y ailadl
S aa e SL ey o
222 | 149 | 311 | 166 | 128 | 337 | 77T T g
i3 ol
o dib o ST eoe
188 | 137 | 366 | 106 | 1.02 | 281 | 77 77 T
sl s Il
0.941 | 097 | 433 | 122 | 110 | 375 | il sy iyms e 2 | 12
Slgadl £ b5 oo s 0
159 | 126 | 377 | 151 | 122 | 3.31 A T
EHCZAU N
Cakel) 2 3Ll s
211 | 145 | 366 | 1.14 | 1.07 | 3.62 14

Bl pbs de el JKaY

0.263 0.209 | 3.711 | 0.065 | 0.109 | 3.37 bl Em e Ol il B39

Sl gty gl

th WS Al s o g ) oal asls (S el Slsp e lanal dey
e @ o pledll wlane 3t dss) dalsl Clgdal) Wl ol s
Ll S 0 8352 (pa Lot Stk g

Jle & ) pledl olice 3 dedsald) dsst) dals) leglall (b ol Y
bl ol S o e A1 Sa gy g ia

Sgns (JSilly Gl Lo o) gl Bl Sleslall (b D2 s s S

A 335 e Lo gie

188
22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas




Cris et L3 bl OLug s e llall (B Ol 2 B3 S

Sy Lo 3 ol iuzzs\ lice 3 dedseind) davgst] donls) Slaglall ol padsis
b1 el gy ) bl e 090,

Anlin) SLad) s i Ol il (932 8355 aiy @ L ALas| V> o3 B9 Sla
O Ol el (g2 OF ool 3801y panall STadl gadsiis (6l o (bbbl s
Crn O Sl el (22 0L ) 2bsel) STl (3 Osodonndd () Lac 835 Lovrge
535kl

By Balai) Lozt ) ol K2 0L gl o) 2o gilly Spinal) STadl) gadsinas
Slmpill 2 O gl ) o) 35S STadll adoiis Ko o (39d) Cins O Leztn
Basdl e il ol (Blians 8 Bl 2aY) Lgoas Bl

R WL NECH B (e PPN I WIRV [ESIO= e SREINUS SO NS G
G o 835 By ST G W) RV B)lie B3gd) as SIS WKy i
Sy s

et g B sl Slaghall (a5 adsiis OF ] Gl kst (padsizell janad &
75 s Tl LY OF B 8 ) i (ns OIS )y ol 3355 OF 09
bl ol e o e B9 laugmag 535d) Ll sy DId Slaglas

e W Ll s o ) Slosdl s (S6 )l L) coals el e sl
1Y) )

LBty sl Gpnl) RalisY) miic Bl Lo 1Y

tAVL Lol S () ol Aoty g gy Bow g2t Bnen 21 sl ) ol il

o Sl (i lan L Aoy Bl gmolail Lemas ) Sl ) S35 Lo SR
o il Gl adsitned) 2o gal) Slrlam Vg 2sd s Lgzzn

o 3y B2 B39 G e JB) Bandl (3 839l By BB pgmalal i Sle]
@ i) gl (U o W el b BGY Gl3y Lpsdstns )T g ezl SO

Ses 5T oY

s

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

657 Gugmd lpetl Ol Gldg (ol Lo wledsr g3y (sl oo jazad) Lolsd
Bolai ) B godes oUST ud g STl e il (3 cpmdsnl) B lnny

g2 Bl RaY) i Bol Sloy GU

1L Aol S 3T Al i 1958 lpn ezl dedly

23y dammg (5)lndl Lblis dak po ol Bl Bl 5 &) ol Ll STl e
e O 2] Loty sl ol d=l

Ty Usgaasty cromtll |3 0 Lhidas ISGY U3y ot Bl o grolal jonid) (il
AR el s Wl (3 jsaadll aoml (3355 U2 Bl el

D gty oL dale by EL

1YL Bo o) S8 2] Bl Saglald ay (raglly (L il

oLl s T o (a2 Ulgy a Awg) At Slaglall 2ulail i Sl e g sl
Lbx SISy il ol el ) lbded) SISy (L BT Sllae o Al
Aeidy o Leblpst) Al (3 aadas) U £g)llall dgarlgn

AT s o aldn olals sl (K6 Q8 Sl 558 0S5 ] da il dne 080 1l

\;3‘)”- 3.««\).0\ dn3) @wlﬁf} J.f{\ QL&M}

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

:8‘4“““
gyl gt pall Y
pskall (oAl alt Mt 3 e 2 a3 olekell B3 ST (2017 L e s L
Sl 1 sl (14 Wt ca)laYlg dslasy)
Sloshald 835 (3 ey g ) Sloglall W las szl 220" (2014 jen ¢ cadally ible Ols 2
0¥ @l g T4 Wt Loyl Sl dlly Gl sB)3 ale il
SASa) gl el Ol e S Rl Bl Sloglall (i g3 " (2015) jpane ez il 3
ks (33 ALY Bl (Bpsiie b teorle Al (agladl el
o el Slaglall aflias e sl plisaal ST (2009) spe2 ISy Sl 2y s 260 4
O3V el dnalr ¢ 215Y1 plally sLas¥I AJST bl Lol odall E5l) sl s g
Brald) (Bppiin pf ptesrle Wiy B3SOV BnlB) Slagall (i bl " (2006) Olas B ol LS
NSV EN LRS00 W]
e le By (I B3gm 5L (3 B s Bl Slaglall (i el (2012 JLSTmlul oles L6
plaeds 3 ALY dmald) (Bygiin 18
Bl Al 2y = W Sloglall 8392 a5 @ Rl Slaglall (B s " (2017) L Gld LT
Al Aol daaler (g pE gl Wiy ¢ Mlyg Sy dslial) ) Bl
SIS (3 Ao SLLA s 8935 ol Slaghall pllas 3 3350 Lalsal) " (2009) palyl s 8
oo sV sadl (25 WA gty aslasV) aglall 3ies Gl dls (R4 dul) 25N dslial)
552 »—525
Baaaldl Sladzall (38 OLLAN BeUST 500 (3 R gl Bl Sloglal) (i 93 " (2018) sl ual (a9
B - O PR N CHN W MR RN
Aoy AN S e aaldly 2l GASal d sl Bl Slglall (a5 T (2009) e (pll 5. 10
Ol3gedl LmskiSally pslald O1s sl dmalr (3ypiie p prele
LY e\l Bt
1. Alhosban, A and Magableh, A (2014). The Role of Computerized Accounting
Information in Product Pricing and Cost Measurement in Jordanian Industrial
Corporations. International Journal of Sciences:Basic and Applied Research, Vol 15(1).

2. Amidu et al., (2011). Accounting Information System. 6 edition.

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cris et L3 bl OLug s e llall (B Ol 2 B3 S

3. Dandago, Kabiru I. and Rufai, Abdulla hisani (2014). Information Technology and
Accounting Information in the Nigerian Banking Industry. Asian Economic and
Financial Review, Vol 4 (5).

4. Shkurti, Rezarta and Madhi, Endri (2014). A survey of The Accounting Information
Systems Used by The Banking Industry in Albania. Journal of Information Systems and
Operations Management.

5. Rahahleh, M. Y., & Siam, W. Z.. (2005). Evaluation of Computerized Accounting
Information Systems Effectiveness in the Jordanian Commercial Banks. Al-Manarah
(13)2, pp.61-99.

6. Romney, Marshal and Steinbart, Paul Johan (2015). Accounting Information
Systems. 13th, Pearson Education Inc, New Jersey, USA.

7. Sajady, H and Dastiger, M and Nejad, Hshem (2008). Evaluation of The
Effectiveness of Accounting Information System. International Journal of Information
Science and Technology. Vol 6 (2).

8. Turner, Leslie and Weickgenannt, Andrea and Copeland, Mary (2009). Accounting
Information System: Control and Process. First Edition, Wiley, USA.

9. Turner, Leslie and Weickgenannt, Andrea and Copeland, Mary (2016). Accounting
Information System: Control and Process.3th Edition, Wiley, USA.

22019 sxisa (1) 22ad) ¢ S alaall Al 5 Anlusyl o slall Gl 1) Alas



Cide dagt 3 3l Ol e llall (B Ol 2 B3 S

Evaluation of the Output Quality of the of Computerized Accounting
Information Systems in the Local Market in Hadhramout Governorate

Dr. Ghassan Saeed Salem Bajlida Dr. Mohammed Hamid Awad Afif

JAbstract

The study aims to evaluate the quality of the outputs of the computerized
accounting information systems in the private sector in the coast of
Hadhramout in the Republic of Yemen through a set of dimension that
measure the quality of the outputs of computerized accounting information
systems in terms of content and the format, as well as studying the impact
of systems and organization size and users specialization on the quality of
outputs.

To achieve the objectives of the study, the analytical descriptive
methodology was used. A questionnaire was designed and distributed to the
users of the computerized accounting systems, where 63 questionnaires
were distributed, but only 50 out of them have been approved for purpose
of the analysis. The results of the study showed that the quality of
computerized accounting information systems in the private sector in the
coast of Hadhramout was acceptable . In addition, there are statistically
significant differences between the systems used related to demographic
variables, and the results of the study showed that the users of these
systems were satisfied with the quality of outputs.
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inancial analysis using financial rations and its application in evaluating the
Islamic banks performance
A case study of Saba Islamic Bank

Dr. Salem yuslam lardi

Abstract:

This study investigates the use of financial analysis tools in evaluating the performance
of Islamic banks by using annual reports of Saba Islamic Bank. Specifically, this study
focuses on the importance of financial analysis that uses financial ratios to evaluate the
performance of Islamic banks through identifying indicators that are more suitable in
such banks. It also shows the relationship between financial analysis and the
performance of Islamic banks as proxied by bank profitability. This study finds that the
ratio of cash to total deposits has a significant effect on the bank profitability, measured
by return on assets and return on deposits. This study also concludes that Islamic banks
should adopt financial analysis and connect it with statistical methods to evaluate and
predict the current and future performance.
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The Role of Marketing Mix Elements in Refreshing the Herbs and
Folk Medicines Product Market in Hadhramout Governorate — Yemen

Dr.. Hani Salmeen Belafir

Abstract:

The aim of this research is to identify the most important herbs and medical
medicines available in the markets of Hadhramout Governorate. And to
identify the role of the elements of the marketing mix in the revival of the
market of herbal products and medical medicines in the province of
Hadhramout. A random sample of 145 consumers was selected. The
researcher distributed the questionnaire forms, and retrieved (112) of them
correctly, constituting 77.2% of the distributed forms. The results of the
study were: a significant correlation between the independent variable (the
components of the marketing mix) in the dependent variable of
(revitalizing the market of herbal products and medical medicines in
Hadhramout governorate). The results of the study showed a weak
relationship between the independent variables (product, price, promotion)
and the dependent variable (activating the market of herbal products and
medical medicines in Hadhramout). The study also showed a moderate
relationship between the independent variable (distribution) and the
dependent variable (revival of the market of herbal products and folk
medicine in Hadhramout governorate).
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Hy:P =0, g =0 Vi=| AY;; =X+ B¢ + PY; t-1)
1,2,..,n + &t
: I
Hi:P<O0, [iERVIi=12,..,n i=12,..,n t |
=12,..,T

u,_,LJ\ slist [ ydzed!
1) (339 L& Lol
U5 3 Uade 103 ag el dad) (3 Tadkl g Azl 58 B 3Ll Of —
Bk Jlanznl e LS el V1 e JoW) L 2ol U ollaal Sasgll jdor oolLes!
Aylie Sluig e Jsand 1500 216
Gy (S SULS el slasVl 3 dwlel dSan 8y (ldanal) 354 LSl lE s -
Autoregressive 3\ Jludyl i~ (Sl Levin, Lin and Chu OsslasYl (ozd U oda
S s La ol LB Y spadl 25> 3 sagl Lo Sls 05 Luis WLy ((Pi=PI=P)
Wb ) A ool g (ol il g gatt Ul e Bes i) 2h5 ol (olsdll §sadt (o3l
kYl
pdall Bz Gl Z3gadl (3 OF sas Bl Sl p Sy G Gmdged) & pdal -
@AY Ole op e wlie (Pi= P =0) bW olbie S 5amgl i Rsp a
sl o2t pdall Bz O I Z3sadl WE (0= 0 ) sl spudd IS sl il
Ssan [ ol o sl o4V AS5 Ols B b e QU Z3sed) (3 LS Bamgd) i B
Bi =0) v
ST 3 s ikl a2 e Y1 s O sl e g Ay aeVl eollas ol o) dis -
ol e ple (Ko 2ilasY) 20, flasy P-value <0.05 e t-statistics > t-critical
:@3{\

Hy: (Gamy jdor Lo aabazll UL

Hy: (isy i b od 2akeill UL
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- [1PS] 2003y Im, Pesaram and Shin jLzs1 .2

1997 y ©lgdt 3 Im, Pesaran and Shin sLasY) sbda) sl JlesY) &3 am ol
S5 &y cLevin, Lin and Chu Lt pbl (o gl el V1 alKadd 244 (2003 2002
Spin I3 L) sy 2w gy Hp b 2ol o Gl 2N i ld aod
Uaf jLe=I Mag caeodl) ol dlalag Im, Pesaram and Shin jles) e 4z o133 SO P
e el Ll pshasy Ipals e Jsf OsslasV oNgs 3 5y L JsY) L 23U s
RESURPREN SR ERTER PO (IW/E Ny
U A U 23seld sillally ale olE1 0939 235 UL 308 9a WLH) ol (3 pudll =300l O]
e o b et [17] ol sall Sy i)l n bl oléy (LLC) o
@) s & @Y el

(Im, Pesaram and Shin)J & zioll <l il Su-gl ydor Lt m3led yasche 1 (4) Jour

Ol il Lt = il Sl ydor Oyl

Hy:P =0 , Vl: =12,..,n AYi,t =oc;+ PYL‘,(t—l) + &,
Hl:P<0, Vl=1,2,..,n i=1,2,".,n t=1,2,...,T

Hl:PZO ) Vl=n1+
1,n4,..,n

o) sls) [zl

:[5] (Multicollinearity Tests)  Jasd! blsy¥i Shylest (2
o Al 2 @l ) Bkl Sl Gy sdaze s Bl sgeg pde e ST
kY JLeV) 1 Of slele %9 ¢ (Multicollinearity test) bt LLYE L) alusl
2o flass ¢ P-value >0.05 OIS 13 Last dlag,e né —ipeidl — Al i) of
DoY) el e eV 1AL dslasYl
Ho: (adl o) cp Jox L)) S g pis)
Hyt (Hadl o) o o D)) aSCi 3559 )

N LU= LARCI L P
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el —dpdd) — Aiund) O pazedl o (Correlation Analysis) Pyl Joou. 1
U PP

2 LY ol 51y Oleps Ll plisinly dlindl wliadl G LYY LS o) o2
D eSS0 g gimag dlazl ) bl oy
pde e an g padl 25 Jsd on Mg 0.00 2pal) gz 0 ST Povalue 208
3909 e san ) Ll o) jaiy i) 2 alid) olad) e b)) A 3seg
- 0.05 gne yias ke w1 2 Azl Sl s bl Al
o o an gl el 25 by sm Migs 0.00 sl sy e xol Pvalue 28 Lo
sy e an s el oA oy il o alinld) ) Gy et DL ASCas 35
- 0.05 sgime sy i ) J alind) lpadl Gy e bl 1S
: [5](Variance Inflation Factory VIF jlas .2
(Spearmany Olspew et HLal LS alizll Slad) Gy Jas b)) dSlis 350 pde n 251U
Sl p grze 1IN i I e (VIF) UL eosvadl ol Lo ol o
e kel O3B ¢ ddmal) Jolas 203 e 2Ly paze SO (VIF) 203 Ol & ng iy
s d
LUV dSlan 3y pde ey @) pdell 53 Jsd ox 6l (VIFSZ2.D) 2 of (]
v et BN At sy e ey @l adl () abyy il ol cn et
0,05 auhudl sda (3 ny dazal) Lsime (Sstons dis ol il
LUV dSlan 3y pde e jan @) pdall 23 Jsd ox 6l (VIF>2.5) ad of 2
p e VI alSia semy o o s el 2 Jsdy calinal) bl oy et
0,05 auhdl sda (3 sng dezall Lgime Sotas dis gl

Sl 2350l o iyt .4

:[6] suaiod! (Fisher) piwd &l jlat (1

5 ) 1Sy £)ad) AV 230k (gpaed) M) e (Fisher) jigb Ll ook

ol AR A bl ads e Bty UL pmeml) 3gadl 2P b iflan] Ll L
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z3sed) e anud) e z3sf Beedl nd aslas Ll 13 Ly agdle SY1 ga P
£3sé O Jeill (Hausman) oless L) 3 et U1 Lo Y1 o] S5 ay o3 ¢ sngondl
V) Beal) By Focliam] 20 Ol ang adlesall Sl 25040 anld) 13

(RI%EM - RIZJM)/ 1
n —

Fin—1,nT—n—-k) = )/
(nT —n—k)

(1R

DOl
oyl ladall sue k
el SN 358 i L sl s 1 R
PV el e Ollan Y1 Ol dll e $lass
HO: (w\.«.ﬂ “MJ» <3 )\.\.4.3“ Czj.C)
Hy: (wu e St Csj;')
G L
P-Value i <ol 5] af gas okl F oaslor| 2 o ST gt F aglas] 203
pddl b a3 AR «(0.05) eyl sds & 989 4 Bygall (Sstas e J.Bf L;T (Aygime
Jdl 2,80 sy sl sa Pooled RegleSSion Model el AN Z358 0 )
. ) 3501 s Fixed Effect Model sl sl 2358 O e ez s

5 P-Value ded i8S 13) &l s okl F aslos) 2 0 rol dsnd) F oaglas] aad .o

ol 5 Ups o wl ((0.05) 2l sds (3 smy 0ul Gugall (Syn n ST (6T (s
Lt 2,8 abys ol 5a Pooled Regression Model sesdl JAZY1 #3580} LAl

. el 2350l 5a Fixed Effect Model &l o1l 2366 of e oy sl
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(Hausman Test) Olewsr yla! (2
M 5 alsially anldl Ol o g psd! O e (Hausman) Oless [Lastl asky
S O ) 25 bl ool (ogai OF (o o208 el 2,80 Y1 4 Loy (sl
) pltsad iy V) I3 e aSTH S Y S daball UL Baedle W) s 2l
SRl 23U ol el 3l i Baedle ST e ST e (o B el B3y OLeva
& laxtuly ol i (o3l o (T dudd ol g adle i) IS 3L S and
o S Led 0555 S AL (39 (BLEYI 3 sgomg pie L s pdall b 0L i)
eSSV o 055 alpall ST e Sy e BSlpially 2 Sl ol
3eliS” STy diaie aib & U Sl S 0 LLEYY seorsd Al 2o a1 (3 ey
1Y) gl S Oldlax Y1 Ol )l Wb £ Ly
Hy: (wbﬁ alptall ) cﬁﬁi) SE(a;/Xjip) =0
Hi: (wu e el Cs);') L”;TE(al-/X]-(i,t)) * 0
D odbet dof oy Slas Y LA 0505
Al ds (3 ghy ol Rgall (s e T (6T e P-Value as s 1
s Random Effect Model adlsaall il 358 OF oy dll ptad) (53 285 ¢(0.05)
Fixed Effect «sld) o1l =308 OF Jo an @l Jtd) o,d)l Ly ¢ ol 2300
Goonll (rall Sla M b Lo slazeW) 4 WU ods s (ol Z35adl 55 Model
a3 GLS
odn 3 sy 0B Lyl (Syn o ST ol e 8 P-Valle ded S5 2
Effect  aflyiall SlUl 2306 OF e oy @l padd) 2,3 i (0.05) aul )
g3t OF (e e @l L) o) s s (oowldll 235wl 52 Random Model
slezs¥l oy W ods (39 (ol 2350301 5 Fixed Effect Model <o A
il (3 OLS asldl rall ol M agy b e

22019 5333 (1) 3301 (I sl sl 5 sy o sl ) Alse



J@ﬂd&.éc&xﬁ;w.b JJLJ\ QU\.:..:J.‘J.;(\M\

([19] oY = Le (Hausman) olesss Lot s 055 Ly

H = (Bows — Bers) [var (Bos — ﬁGLs)]_l(ﬁOLs — Bers)

DOl e
ptall ol 2 ol o o 340 2 (Bors — PoLs)
) ol i S drel ) Gsias o 34 war (Bors — Bas)
ST K i iy e (1) @5 i gy el 23 o H o oot iyl o1yl
Al olped) sae
:[8] wald yu=t (3
SR 23 2ol 4ypall Olpaddl SVl cSlSTI3] L gamal (Wald) iy Lot o
gl i S aal) gl anl)
1AV ol e (20l e flas iy
Ho: (o 41 2 = 0 = gl il o2
Hy: (W ol 236 = 0 # gall ol aa)
: «sST13] F-Statistic sbe>| JY s
el o5 Jgd am al demall igiall (s e ST F-Statistic sl J adloY1 2adll 1
i oY Pooled Regression Model el SN 308 g ol m3gedl ey (sl
T358 38 el 5ad) OF e any A el (28 sy e (g5l sl il
Chi-square sla>| oig L sl iy ¢ Fixed Effect Model ) 1,3l
G paall (55 2y e il deall gald (sgnen o 3T F-Statistic sbax| J adlaY1 2adl 2
O e oY Pooled Regression Model o) N 30k o bl masadl e

il Ol 2398 gn ol 2350l OF o U1 Ll 2l oy (i (sol Byy5a

Chi-square sLa>| oy L Uaf iag (Fixed Effect Model
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s U ol s

B Sl hd el U 150

W RUNCHPTIR |

Ao g Al dal Ay ael ) e il olelld iyl Uil il ll oyl
cYLaiVly Slsglall 1Sy (i lismedl colelially ¢ Ll S wly pioadly (Sledl
C(O) Jsrb 3 oadl) sl e UL <385 < 220132006 e 3580 M3

At gV Sl i (S Joudr

‘ " PR lyslall
Ol o e “"QWYG““SI;:J € Imports Exports
oY1ty bl 9 Al 1y sy )
Agriculture, forestry and fishing

2006 463085 130848 21680

2007 555467 190722 31366

2008 664194 254618 18563

2009 788900 213850 40981

2010 892519 219858 47659

2011 1020434 278188 63428

2012 1110605 367543 53067

2013 1213501 317382 72984

JEAC N ) PE PP
Mining and quarrying

2006 2821090 1762 1111187

2007 2998976 1763 989540

2008 3878970 146 23453

2009 2284302 3472 1021730

2010 3210838 7832 992576

2011 3605433 7253 985128

2012 3069434 7422 1144672

2013 3368116 13593 698229

Lyl Olelal)
Manufacturing

2006 249349 1043841 183268

2007 309842 1479745 235058

22019 5333 (1) 3301 (I sl sl 5 sy o sl ) Alse




J@ﬂd&.éc&xﬁ;w.b JJLJ\ QU\.:..:J.‘J.;(\M\

N s ygl hslal

gl ey ¢l gwy\Gg[x)?\ = Imports Exports
2008 341377 3778 1175019
2009 472512 1588542 207336
2010 573265 1861464 417386
2011 514685 1750142 475240
2012 583615 2042543 316763
2013 602088 2555032 793952

SYlaily Sbeghaad)

Information and communication

2006 84079 20309 59
2007 89361 21610 426
2008 99409 38680 255
2009 123495 55749 83
2010 124492 5850 190
2011 120448 1804 18
2012 136015 3866 14
2013 143762 1551 43

S9! Ogladly Jadased) 8yl39 ¢« sl (6555001 jigadl (2008 —2013) (sl slar ) CLS dhndes [ jlzall

L) ol dod) Jd=dl 2
1Y sl e anhall Slpine Ly oS5
H(GDP Juxyl Jowall sildl ) o3l godl : fiawd) pindl (1
Al o Uas oV ool e ome a1 i) il pliscol @ el s e el
@I (1) JSeadl anSe Lo gmg Glan oV pew 4 Qo) A2 L) s «(GDP)
olelkil 3 (2013-2000) sl IS U 3 Jlayl b sl @y bl o Sy
gllady ¢ L) Pl sl plbady ¢ SLerW) it g dually dorl g 2ol Il adeadll aa Y

(D) o3y ol (3 iy VLaiVly laglall ¢las 108y ¢ Abgmd) Sleliall
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Lty Joue Sloladll B JurY Jowdl @l B gkt 1 (1) JSCs
2013-2006) & JH=

GDP
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EViews gty plasealy (5) Jgadl Sy Je 5L U sus] | aaal)
(Imports) <3ylgll tald) jieadt (2
Ay doed Ay e, U iliaal) i, Y wleladl e ols)le )l Jols & pndl s 3
NSy sl olelall gllady ¢ L) I uly cpidoadl) plbady et Y1 a sy
5 s DU ame gl Lo sy VL Sl oV LasVly olaglal) gl
W) pdn QY 8Tl i)Y olelbdll s Sy ) ez (D)

o DIl I3 e bl Caay (oA (2) K anSe L lay codddll

(2013-2006) szl S Al 3 ang, Y1 lellazll
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dalyll Joeo Slotadll B syl B yehadl 1(2) Ko
2013-2006) & = JH\+

IM
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2,500,000
2,000,000
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1,000,000
500,000 -
0I\I\III\\III\I\I\I\I\I\III\\III

(.OI*-COO)O‘_N("'JCOI‘-COO)O‘_N("JCOI‘-CDO)O‘_NMKDH(IJOJO‘_NM

OO0 0000~ OO0~ 0000~ v

Rl bt bt b eV [aV eV [a FaN [ fal [aN{ap Tap Top TupTap RepTep [uphs v b s s s IS i of

EViews gty plasealy (5) Jgadl Sy Je 5L U sus] | aadl)
L(Exports) <ystall @ sl piedl (3
Aoy dmally o)y ael Il adiedll an) Y olelbdll 3 wlplall Jols ¢ padl s 3
Slaglald ¢l 1Sy iyl olelial) pllay ¢ =L JManuly piadl Ly (el
halall jasy ¢ (5) ¢ dgdr ULy ammogl Le oy VL Sl VLYl

iy 3 (3) UKl e L Miny odlddly JLayl 3,580l ey, Y olelladll 3

- (2013-2006) 58l Jo= a2, Y) Slelal) 3 Slslall @ sk
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Loyl Jowo lothadll B Slyslall B ysladl (3 JSCs
2013-2006) & = JH\+

EX
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1,000,000 ~
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O S BSL 0 H  B B

ON~ODO ™ ANMONODNDOT™NMONODNO T™NM OO OT™NM

OCOO0O™ T OO0O0O0O OO0 OO0O0O T

PPPPPPPP AN AN AN OO MM <t <t

EViews gy slusealy (5) Jgdod!t by Jo 3l iz slas] | e
QY S ) g o 8l olpiie g B L)) )3
P L 8 ey (S a1 B Ul Ao b lndl Slpaze BV Al 0]
: Lyl Ol pazed (Normality Test) smedal! agysd) sl 1 Jo¥1 iyl
N P R R

SEDRTPRE

o () s a Al Olaney sl GiE e T L) Slo il e o f
ZL}S“ }>r.'J\

Hy: (k) misdl oo 2yl Slpiza )

Hy: (el mosd) ms¥ anhyll olpiza )
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Jarque-Bera (gtedall ayjgd! jleos 156 ®
(il ) 2l lgaze Jarque-Bera J adle=V) el Of man (B) Jobl e
L a3 dezll (0.05) apall ssmn o BT dla Yl ol mildly lalsh (3 kol
@ L) 2 Jgdy ¢ Lk oy s lpadd O e ot Ul pdall 23 by sm
Tl O et b (0.00) tigms symen e U Wy 6598 ¥ olpadll OF e s
sl U paall 25 U8 am & dazall igiall g e ST bl sad ALzl
St i rlal) o] il ULy §ga poay B L) (28 by rned] ol
G bl ) e sy gLl ()il Lol Rl ) ssmlll ¢ adey « (0.09) dn
Blor ) r Myl sl oy el adall sl L) B35) & & ag ¢ (B) Jsad

o (k) il (8 Sl IS e G el b ) xy JarqueBera) s

)l UL el Panel UV oollast) ol Lged aJW) al ol Jlasy) oSGy c,pi
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zeread) dagg | Ayl Ol piead Jarque - Bera gkl pygdl jlastt il 1(6) Jger

i) Sl (Bl Jagondl dn
e
O o gl & S gyl < s gl S S bl
GDP Series: GDP Series: LNGDP
Sample 2006 2013 Sample 2006 2013
Observations 32 " Observations 32 8
Mean 1141052. m Mean 57.58961 [Ei —
Median 578440.0 3 Med_ian 53.53944 ]
Maximum 3878970. Maximum 94.75779
Minimum 84079.00 o . '\S/‘t'c';'"'g:m g?-?;iig 5
- V. .
S Dev 1200 Skewnces  ousesss | -
. ) i . Kurtosis 1.936368
Kurtosis 2.576318 g 3
| Jarque-Bera 2.524925 2
Jarque-Bera 6.504115 2- N -
Probability 0.038695 ( Probability 0.282956 1 Hi
U | ‘ ! 0 1 H 1
3 1000003 2000003 3000003 4000003 30 35 40 4 50 55 G0 65 70 75 8 8 W0 %
EX Series: EX Series: LNEX
Sample 2006 2013 Sample 2006 2013
Observations 32 5 Observations 32 "
Mean 347542.3 . Mean 10.27920 ol -
Median 68206.00 18 Median 11.12783
Maximum 1175019. Maximum 13.97679 ]
Minimum 14.00000 . Minimum 2.639057
Std. Dev. 432842.3 Std. Dev. 3.767194 3l
Skewness 0.867578 Skewness -0.860450 o
Kurtosis 2.069097 8 Kurtosis 2.297235 A
Jarque-Bera  5.169799 ) Jarque-Bera 4.607166 2
Probability 0.075404 - Probability 0.099900 [
] _—‘ D T T T T T
et 1T I 2 3 4 5 6 7 8 9 10 N 12 13 4
1 200001 400001  6ODDOY  8OODOY 100000 1200001
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IM

Series: IM
Sample 2006 2013
Observations 32

Mean 452836.2
Median 47214 .50
Maximum 2555032.
Minimum 146.0000
Std. Dev. 740542.9
Skewness 1.572123
Kurtosis 4.014349
Jarque-Bera 14.553568
Probability 0.000691

:

e

3

500003

1000003

1500003 2000003

2500003

Series: LNIM
Sample 2006 2013
Observations 32

Mean 10.78739
Median 10.74585
Maximum 14.75358
Minimum 4.983607
Std. Dev. 2.701182

Skewness -0.118755
Kurtosis 1.905144
Jarque-Bera  1.673494
Probability 0.433117

- -

4 5 6 1 8 8 W0 f 12 1 #4 15

EViews geby alusmly (5) Jor Sl e 13lazs! ozl dlas) [ gl
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Y H W PCHH P W PN

el s syl Sl s 1(T) Jgubr

i) i s ol 13yl ol yslall
GDP JlxY! Imports Exports
Sosll oy Gl el A1) 31
2006 9.984145456 | 50.08390858 | 11.78179162
2007 10.35347978 | 52.89291215 | 12.15857215
2008 9.828925631 | 55.80697527 | 12.44751966
2009 10.62086382 | 58.76335549 | 12.27303011
2010 10.77182677 | 60.97969405 | 12.30073716
2011 11.05766068 | 63.47978924 | 12.53605242
2012 10.87931055 | 65.11302728 | 12.8145956
2013 11.19799552 | 66.867/0312 | 12.66786137
orbeadl Il g ikl
2006 13.92093937 | 86.12417653 | 7.474204806
2007 13.80499547 | 87.71864149 | 7.474772182
2008 10.06275370 | 94.75779064 | 4.983606622
2009 13.83700783 | 80.83995368 | 8.152486076
2010 13.80805886 | 89.53349097 | 8.965973184
2011 13.80052686 | 92.70159975 | 8.889170455
2012 13.95062869 | 88.33188327 | 8.912203842
2013 13.45630241 | 90.82723891 | 9.517310233
iyl Ol
2006 12.11870484 | 41.59511116 | 13.858417/74
2007 12.36758757 | 44.39582044 | 14.20738033
2008 13.97679488 | 45.70569080 | 8.236950048
2009 12.24209594 | 50.38762084 | 14.27832717
2010 12.94176673 | 53.39574227 | 14.43687383
2011 13.07157522 | 51.69665621 | 14.37520749
2012 12.66590914 | 53.68314288 | 14.52970616
2013 13.58477829 | 54.18735984 | 14.75357531
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Y H W PCHH P W PN

S p——— ol g <38l EWAT
GDP JlxY! Imports Exports
OYlaily Sleghadd!
2006 4.077537444 | 30.01969402 | 9.918819417
2007 6.054439346 | 30.57344700 | 9.980911450
2008 5.541263545 | 31.56659305 | 10.56307795
2009 4.418840608 | 33.68951915 | 10.92861475
2010 5.247024072 | 33.77088432 | 8.674196940
2011 2.890371758 | 33.43796801 | 7.497761701
2012 2.639057330 | 34.67975668 | 8.259975660
2013 3.761200116 | 35.26088691 | 7.346655163

EXcel gty plisat (5) Jgtr Slrpes Jo 13lzs! (2Ll sluas] [ jaall

(Stationary test) <UL 4y 2l jlesl raglll al> L)
Syreadl i Balaill SUL @ ebly 2l chpane e UL ayl el o) gk ¢ A3
el amdly el a8y ((Individual Intercept)y <ol W se (Level)

Prob < 0} (Levin-Lin-Chu test (LLC)) Jle=) @ (Individual Intercept & trend)

(8) It (3 moge 58 Ls0.05 , tstatistic>t-critical
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Bl yld) O ptned Bumgll plr et il (8) Jgr

. < 8
)\.,.‘:r’\ aryd 2

el bl Bl o fkow il Sy
Lag
LNGDP | level 0 Non Hi 55 o
Cross- 1A 0
Method Statistic  Prob.** sections  Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 1.71484  0.9568 4 24
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 1.60933  0.9907 4 24
PP - Fisher Chi-square 0.40258  0.9999 4 28
Individual Cross.
Intercept Method Statistic  Prob.** sections  Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.90563  0.0000 4 24

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.91973 0.1789 4 24
ADF - Fisher Chi-square 12.9988  0.1119 4 24
PP - Fisher Chi-square 281177  0.0005 4 28
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)\.,.‘:r’\ aryd S )
Lag
Individual Cross.
Inte rcept Method Statistic  Prob.** sections  Obs
& d Null: Unit root (assumes common unit root process)
tren Levin, Lin & Chu t* -0.30175  0.3814 4 24
Breitung t-stat -2.66305 0.0039 4 20
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 0.71875  0.7639 4 24
ADF - Fisher Chi-square 438625 0.8207 4 24
PP - Fisher Chi-square 11.0385  0.1995 4 28
level 1 Non Cross. Hi 25 Jss
Method Statistic  Prob.*™ sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 1.46903  0.9291 4 24
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 459937  0.7994 4 24
PP - Fisher Chi-square 2.50242 0.9616 4 28
LNEX Individual c
ross-
Intercept Method Statistic  Prob.”" sections  Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.93838  0.0000 4 24
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.11246  0.1330 4 24
ADF - Fisher Chi-square 14.6913  0.0654 4 24
PP - Fisher Chi-square 17.1328  0.0288 4 28
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s U bl LS sl

. O b
)\.,.‘:r’\ aryd S )
] bl Bl o fkows il Sy
Lag
Individual Cross.
Inte rcept Method Statistic  Prob.** sections  Obs
& trend Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -9.44610 0.0000 4 24
Breitung t-stat -2.20449  0.0137 4 20
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.74523  0.2281 4 24
ADF - Fisher Chi-square 16.4652  0.0362 4 24
PP - Fisher Chi-square 35.8511 0.0000 4 28
LNIM Non Cross. Hy 25 Jss
Method Statistic  Prob.*™ sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 0.56328 0.7134 4 24
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 4.28166  0.8309 4 24
PP - Fisher Chi-square 547206  0.7061 4 28
Individual Cross.

Inte rcept Method Statistic  Prob.** sections  Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.22962  0.1094 4 24
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 0.68618  0.7537 4 24
ADF - Fisher Chi-square 3.53561  0.8964 4 24
PP - Fisher Chi-square 997668 0.2667 4 28
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P . : ; ‘ S
] e bl Bl o fkows il S )8
’ Lag
Individual
Cross-

Intercept | pethod Statistic _ Prob.™* _sections _ Obs

& trend Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -12.4031  0.0000 4 24
Breitung t-stat -2.08913  0.0183 4 20

Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.26884  0.1022 4 24
ADF - Fisher Chi-square 21.9396 0.0050 4 24
PP - Fisher Chi-square 19.4609 0.0126 4 28

EVIiews8 gty ozl (7) Jgir Sy (e 13kt iUl slis] [ ylaall
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:(Multicollinearity test) &l wlpadl (y  Jod! LLsI el 12l al> L)
Ohlest) aldsrnly sl 3 dsdsvind) i) Olpadl G s le:;— L5 5y pis e Ntytl] e
DAY sl e (Multicollinearity test) Jed) LLs,Y)

Sl pluseinly — i prendd) — Aliad) O pazad) 0 (Correlation Analysisy by Jbew (1

0L g
a U d\‘ Olajens Lt @m\e (al.ézﬂ&\) iy pantit)) Sl padl G bLGY) J'JJ' ! f
e R (e e (OO
k2! bLiSU (Spearmany Ol slesl gl @ (9) Jgter
Aol O priadl o Correlation

LNEX | Correlation Coefficient 1.000 -0.115
P-value (0.530)

LNIM | Correlation Coefficient -0.115 1.000
P-value (0.530)

SPSS 24 gy plizealy (T) Joer Sy (Ao 13z (a1 2ls) [ ezl

Jsd o & 0.05 asalt g2 o 55T ((P-value=0.530 ) e 0f ez (9) Jsid) 0
alzely iyl 2 il Sl o b)) A ey pde e an ) ) 5
2559 0.05 msms Sy s w1 oleladl 3 (LNIM) @lsylslly (LNEX) oljslall
Alzaly duhll 2 dlind) ol o Jas bl ASs ey Je e @ bl 4
woy . 0.05 Lgne Goren dis an) Y wleladll 3 (LNIMY o3l (LNEX ) <lysbalt

Calid) ol oy e b)) ey ¥ ol e

. (Variance Inflation Factore) VIF .12

el fales Lol ol @ Alinadl olpadll o DL alSie sgmy pie e Ul asTR
Ul ¢ 3 (R sl ober U ey sl ((B) Uyl 3 ol ol e (VIF) UL
2y e SO (VIF) 28 Ola @ ny il Sliadl o iz SO 121 s IS o
oA dsd o 4l ULy (VIFS2.5) ae of ) il sl o i) Lelae 203 s
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o2 Wl 2l ke (ol n Jad LU ASCis sgemg pde o an o)l pu
Wenel) D pzed) o Jasdl LI VIF jle) il 1 (10) Jgolr

T e
) el Ly LI
Gl el | el LNEX LNIM
R 0.081
LNEX VIF (0.530)
R? 0.081 )
LNIM VIF (0.530)

SPSS 24 sl pldseuly (7) Joubr Sy e Talezs! iUl 3148] [ ydaol)

Dl UL WO 3 el dpad whles) taa) ) dl> L)
sy Olslad G TR BN ER ERC
)l Sl 23sdy el AN 358 r AloWl) Lo Bskah
Okl 8Lo) 3 ol ikl (Fisher) s idlas! jlastl jlas) W8 (OllasV) o (o g pldsinal & adg
PVl e Logie oI g0l i (wald) g ety iyypeall
:8.80d! (Fisher) id &ilia> ylasi 1
il Olslly el LY 2308 C (pasdl OBV e el (Fisher) 2 jlas) o)) ¢
DAY el e Legae O 30ad) UL Lol
Pooled Regression Model (gl jluou¥l z3ges puds (1

deally a1 Ay 2ol olellas (3 Ss)lslly olpslall T 23gd pais & (T) Jaidl olly e 15Lass

o a5l s YLaYly leglall 1085 cidygmd) colelually ¢ 1) JDazuly pdadly ¢Sl doy

G o) ) e amandl JUEY) 308 plisnnly ool uid S W e »2013-2006
(1 1) Jj.,b.-
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S LW R Wy WPl Pl

gu,,:g\ gk,mj\ Et"""‘ S S13ylglly SlyaLall B Tiged s il ADHJg
(Pooled Regression)  gtweed! jldouitl =350 aldseialy

Dependent Variable : LNGDP
Method : Panel Least Squares

Sample: 2006-2013
Periods included: 8
Cross-section included: 4

Total panel (Bbalanced) Observations: 32

Variable Coefficient Std. Error | t. statistic Prob
LNEX 4813362 | 0527445 | 9.125805 | 0.0000
LNIM -4.067044 | 0.735600 | -5.528882 | 0-0000

C 51.98487 | 8.504537 | 6.112605 | 0-0000
R-squared 0.762681 Mean dependent var 57.78961
Adjusted R- 0.746314 | S.D. dependent var 21.12446
squared
S.E. of regression 10.63982 | Akaike info criterion 7.656144
Sum squared resid 3282.967 Schwarz criterion 7.793557
Log likelihood -119.4983 | Hannan-Quinn criter 7.701692
F-statistic 46.59907 Durbin-Watson stat 1.422738
Prob(F-statistic) 0.000000

EViews8 sl y alusiawly (7) Jgdr Slly (Jo 1lezel iUl slis] [ jaaal)

‘Fixed Effect Model &\ CJ\J.;T:S\ G.S,.«J AT (&

i)y el olellad 3 wlsylelly olplall ST 230é pus ¢ (7) Jead) oll e 15kl
SYLaYly leglall 145y cibismdl wlelially Lt Manuly piad) o (SleY) oy Ll
i) ol 2354 pluseral wlellad) juid &1 sl e p2013-2006 e 352l 2,
D12y Jss 3 o) sl s
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@\M‘g\ gk,mj\ Et"""‘ S S13ylglly SlyaLall B Thged el il A2)J g
(Fixed Effect Model) ) <5l 73505 aluseanly

Dependent Variable: LNGDP
Method : Panel Least Squares
Sample: 2006-2013
Periods included: 8
Cross-section included: 4
Total panel (Bbalanced) Observations: 32

Variable Coefficient Std. Error | t. statistic Prob
LNEX -0.467794 0.926205 | -0.505066 0.6178
LNIM 0.421652 0.620017 0.680065 0.5025
C 57.84964 9.752907 5.931528 0.0000
Effects Specification
Cross-section fixed (dummy variable)
R-squared 0.959937 Mean dependent var 57.58961
Adjusted R-squared 0.952232 S.D. dependent var 21.12446
S.E. of regression 4.616936 Akaike info criterion 6.064700
Sum squared resid 554.2185 Schwarz criterion 6.339526
Log likelihood -91.03520 Hannan-Quinn criter 6.155797
F-statistic 124.5942 Durbin-Watson stat 1.234815
Prob(F-statistic) 0.000000

EViews8 gl plisemly (7) Jgsr Slly (o 13kt iUl slis] | laaal)

Do dsedl o dolid) (O
=W oWy ((Pooled Regression)  ssesdl Y1 o398 ALl f skl ods 3
sl ) gl e (13) Jgir 3 Wiy s asls dn (Fixed Effect Model)
(Pooled Regression) awzed! yluiou¥l 350 o Aholiedl il yasels : (13)Jgur
(Fixed Effect Modely &yt &t 31 Ti5e5 phiseawl

Methods R-sq. F-sta. F - df.
Pooled Regression Model | 0.762681 46.59907 3.33
Fixed Effect Model | 0.959937 124.5942 3.33

EViews gy plisly (11) 5(12) opdgiond) Joior Sl s 13lezel izl slis) [ paal)
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oY Fixed Effect Model )l «l,3U) Fosf Lesdls i il Ll e 2y (13) Joidt sl
Z3s8 Ol B el b 2hy ¢ B By ¢ ekl Foaglas] 203 e ST 2t Foaglas| 203
z3sf of e an L o4l Jsdy cowldl s Pooled Regression Model el jla£Y)
- ell) 350l oo Fixed Effect Model izl e
:(Wald) Wiy sl .2
Y el e Ay L sl ¢
: ( Dummy Variable ) dyge & piis B8Lp)
iygeal) Slpadl BLo| dn Lgmlal e 2300l puE gt ) Sladd 3V Joidl Se

Csu‘ pldialy L i oz L“,§J\ () y dpesd) olpad) sue C*“’T QL:JLJ « b (D2, D3, D4)
. Olprze 6wl UV

dyygull O piiad) B3LY sy el yl) O s (14 Jgir

Oleladl) LNGDP LNIM LNEX D2 | D3 | D4
1-2006 9.984145456 50.08390858 | 11.78179162 0 0 0
1-2007 10.35347978 52.89291215 | 12.15857215 0 0 0
1-2008 0.828925631 55.80697527 | 12.44751966 0 0 0
1-2009 10.62086382 58.76335549 | 12.27303011 0 0 0
1-2010 10.77182677 60.97969405 | 12.30073716 0 0 0
1-2011 11.05766068 63.47978924 | 12.53605242 0 0 0
1-2012 10.87931055 65.11302728 | 12.8145956 0 0 0
1-2013 11.19799552 66.8670312 | 12.66786137 0 0 0
2-2006 13.92093937 86.12417653 | 7.474204806 1 0 0
2-2007 13.80499547 87.71864149 | 7.474772182 1 0 0
2-2008 10.06275370 94.75779064 | 4.983606622 1 0 0
2-2009 13.83700783 80.83995368 | 8.152486076 1 0 0
2-2010 13.80805886 89.53349097 | 8.965973184 1 0 0
2-2011 13.80052686 92.70159975 | 8.889170455 1 0 0
2-2012 13.95062869 88.33188327 | 8.912203842 1 0 0
2-2013 13.45630241 90.82723891 | 9.517310233 1 0 0
3-2006 12.11870484 4159511116 | 13.85841774 0 1 0
3-2007 12.36758757 44.39582044 | 14.20738033 0 1 0
3-2008 13.97679488 45.70569080 | 8.236950048 0 1 0
3-2009 12.24209594 50.38762084 | 14.27832717 0 1 0
3-2010 12.94176673 53.39574227 | 14.43687383 0 1 0
3-2011 13.07157522 51.69665621 | 14.37520749 0 1 0
3-2012 12.66590914 53.68314288 | 14.52970616 0 1 0
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et LNGDP LNIM LNEX D2 | D3 | D4
3-2013 13.58477829 54.18735984 | 14.75357531 0 1 0
4-2006 4.077537444 30.01969402 | 9.918819417 0 0 1
4-2007 6.054439346 30.57344700 | 9.980911450 0 0 1
4-2008 5.541263545 31.56659305 | 10.56307795 0 0 1
4-2009 4.418840608 33.68951915 | 10.92861475 0 0 1
4-2010 5.247024072 33.77088432 | 8.674196940 0 0 1
4-2011 2.890371758 33.43796801 | 7.497761701 0 0 1
4-2012 2.639057330 34.67975668 | 8.259975660 0 0 1
4-2013 3.761200116 35.26088691 | 7.346655163 0 0 1

Excel 2016 gby plusiawly (7) Jgdr Sl s o 13l iU 1] [ pbeaod

dyygeall O pazod) BBL) way (Fixed Effect Model) &l 51 z3g0 pus gl 1 (15)Jgr

dyyguall O pinod! ABL) s Fixed Effect Model 4l a\,;‘w\ Ebj.w' JURv-
Gb i) EsSJ ypall wlpaddl Jles) o Fixed Effect Model @l sl 2356 i,
Dummy Variable &yl wlyd) us

Dependent Variable : LNGDP

Method : Panel Least Squares

Sample: 2006-2013

Periods included: 8

Cross-section included: 4

Total panel (Bbalanced) Observations: 32
LNGDP=C (1) + C(2) * LNEX + C (3) * LNIM + C (4)* D2 + C (5)*D3+C (6) * D4

Variable Coefficient Std. Error | t. statistic Prob
C(1) 58.98388 10.45552 5.641409 0.0000
C(2) -0.467794 0.926205 -0.505066 0.6178
C(3) 0.421652 0.620017 0.680065 0.5025
C(4) 32.71354 4.833302 6.768362 0.0000
C(5) -9.309882 3.057535 -3.044898 0.0053
C(6) -27.94062 5.956123 -4.691074 0.0001
R-squared 0.959937 Mean dependent var 57.58961
Adjusted R-squared 0.952232 S.D. dependent var 21.12446
S.E. of regression 4.616936 Akaike info criterion 6.064700
Sum squared resid 555.2185 Schwarz criterion 6.339526
Log likelihood -91.03520 Hannan - Quinn criter 6.155797
F-statistic 124.5942 Durbin-Watson stat 1.234815
Prob (F-statistic) 0.000000

EViews gl plassl (7) dgir Slly e 1Bl Ul slas) [ iand!
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Lo dged)  AloW)

JHENY =358y (sashk) OBV e el Walld jlasl el § piled) Gpmdged) i e
Rol) sl Slpasdl ST L il da Lagie M 300l I Jgolly canldl o1l s
Y el i 1048 hall Al S\ 235ey
N
Ho: (rondl 231 sk = 0 = iyl i )
Hyp: (22U o)l 2366 = 0 # gl ol o)

Loyl S pin i @SN 3 901 e (waald) Wiy et il - (16)Jger

Wald Test

Equation: Untitled

Test Statistic Value df Probability
F-statistic 51.51584 (2,26) 0.0000
Chi-square 103.0317 2 0.0000

Null Hypothesiss: C(4)=C(5)=C(6)
Null Hypothesis Summary:

Normalized Restriction(=0) Value Std.Err
C(4)-C(6) 60.65416 8.885782
C(5)-C(6) 18.63073 7.842793

EViews8 el y alusiawly (7) Jgr Slly e 15lezs! o) slis) | gl
Gyn oo B 529 <(0.0000) JU ULty (51.51584 s &y F-Statistic  aslax] Y s
SN g6 en bl m3sadl OF e ey (sl padll 23 by 0o 4l ((0.005) dazall 25l
@ ) (ol Ly (i goled Y dyypaall Sliadd s OY Pooled Regression Model s
Chi- &lax) sdss L Laf sy ¢ Fixed Effect Model 2 il =358 sa owldl) =35a OF oy
L (0.005) asall sszme o B 529 (0.0000) JU Ulzy (103.0317 ik & csquare
tPooled Regression Model  exdl <Y T3 2 el Zaeadl oy (ol piall 5 a8, A

. Fixed Effect Model a3 )5l
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il SV 23580 20l SV 2308 ALoLL 5L Sl
T3 o =il Fixed Effect Model @l ol 5l) T3l Of s 1oV seladt (3 é Ol da
Fixed Effect 2ull o\l =546 cp Alolall alzadly sl okt 11 JUsYl & el Jl02Y)
é oA e Gy L Al SULS i 3507 Random Effect Model &5ls2a)l ,5Uls Model
12V = e (Hausman Test) Lz <))

:Random Effect Model &gl &1 p3l) #3500 pus

( Random Effect Model ) &31geadl &t 5! Thges ks mis 1 (17)dger
Dependent Variable : LNGDP
Method : Panel EGLS (Cross-section random effects)
Sample: 2006-2013
Periods included: 8
Cross-section included: 4
Total panel (Bbalanced) Observations: 32
Swamy and Arora estimator of component variances

Variable Coefficient Std. Error | t. statistic Prob
LNEX 0.864930 0.801774 1.078771 0.2896
LNIM - 0.064742 0.599518 -0.107989 0.9147
C 49.39721 10.41193 4.744290 0.001
Effects Specification
S.D Rho
Idiosyncratic random 11.03176 0.8510
Idiosyncratic random 4.616936 0.1490
Weighted Statistics
R-squared 0.030514 Mean dependent var 8.429565
Adjusted R-squared -0.036347 S.D. dependent var 5.237229
S.E. of regression 5.331559 Sum squared resid 824.3400
F-statistic 0.456379 Durbin-Watson stat 1.151777
Prob(F-statistic) 0.638046
Unweighted Statistics
R-squared 0.202408 Mean dependent var 57.58961
Sum squared resid 11033.51 Durbin-Watson stat 0.313057

EViews gl sl (7) Jodr Sl e 13k iUl 214s) [ jaol)
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pdged Juadl dpow o
Fixed Effect &) oIl 2308 o o 2358 Ll JLa=¥  (Hausman testy Olesa Lol sl ¢
(18) Jsdtl & moshl gl e 3l 51sy .Random Effect Model - &35zl 1,515 Model

(Hausman test) Olewga jla il = (18)Jgur

Correlated Random Effects — Hausman Test
Equation: Untitled
Test cross-section random effects

Test Summary Chi-Sqg. Statistic Chi-Sq. d.f. Prob.
Cross-section random 11.673188 2 0.0029

EViews gty plasly (7) Jotr Sy (o 13kzsl aiz Ul 21us) [ el
«(0.05) 5121 5l Gozen o BT ( P-Vale=0.0029 ) 25 of mzz (18) Jgad) M a9
735! 5 Random Effect Model &flsall Sl 2358 0F Jo oy @l ptddl (53 by oo JUL;
z3s~d) s» Fixed Effect Model <ol SVl 2398 OF Law @ b (2480 Jssd iy el
R H(
§3LadY) jlaall By 23 g0dl gt (D
100 (15 Jgsondt (B 83101 Al 1 31 #3500 3pudal WJladl (g0 ey
S U G BeSe BVe dgd (T Lo B3] 53 sag LNEX=-0.467794 <lpslall Lelad 2y — 1

Slelially ¢ ) Dzaly ey ¢ SV dpoy dnally ) g 2ol Slela e olpslally Lyl
& ohslall @iyl WIS (6o caslas¥l a bl e gy ¥ ey coVLaVly laslall 1Sy cadysmed
1Sy bl Slebually 1 Danly pdadly (SN doy dually Gl Ay dsl )l olelbs

Ju 0.467794 jluis  J& mldl oLl ) (o5 dxly dy jlads oYLasVly leglal)

S U G s b Be dsgs gl cAmse L3 53 589 (LNIM=0.421652 sl falal 2y =2

lelually ¢ aanly ptadly Y1 dpoy daally Ay asll) wlsles 3 Slsllly (L)

@ Sl @ sl LS (6 aslas¥l ikl xe gy Y sy SYLaiYly Slaskald 1Sy (il g

1S5 ¢ iyl Slelially ¢l JManaly pdadl 5 (S Lo 5 Lally dn Ay dsl) ) oolells
50.421652 juis J& mUW syl ) o Ay dy lis SVLaily leglal)
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S55‘.«.47'}’\ )\,;MJJ Lgéj st-é.d‘ (,..,.,53 @
101 (15) Jaadt 3 83l Sl ) oVl 2398 il e e

t-Statistic ylw>! @

il o ol 29 ((=0.505066) il olslal Jamll ) tvalue J ot L1
e O am Mg (s e 01 D0B35ms (sy2e ot (2,738 ¢ 2.037) 1)Ll 25k
ouwb B Daaly pdadly SVl oy dally ax Ay ash ) wlelas (3 ol pslall
Ut Q) 1 sl ) bl md) e gsime 150 U VLAVl Slaglald 1Sy cadyged)
gl Slelially ) Janaly cpadly AN Loy sy Bl Al el e
L VlarYly Slagkall 1S5

adgadl il pp aol 29 ((0.680065) ik wlsyll izl pasal) tvalue J 2l .2
SIalgll pxze OF an Mg ¢ sl e Y01 D053 500 (s52s ot (2.738 « 2.037) L)y
(Aol Obwb B DBanly pdadlly ¢ SV sty dally Bl by ) lellss
clelad 3 Uy A1 U ) ol el e g 50 d o VLl oleglal) 1S
Sleglall 1085 by colelually o3 Janly padly (Sl doy dually il Ly asl))
(L2l

Tisedl 31y Bagr ylusl @
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Uning Panel Data in Modeling the Fluctuation of Foreign Trade Variables with Economic
Groth in Yemen during (2006 — 2013)

Dr. Safa Abdullah Muatee Dr. Mohammed Ahmed Salem Balhuwaisl

Abstract

This study aims to use panel data to estimate the function of economic growth represented in this
study in (GDP) by explaining how to choose and reconcile the three models : pooled regression
model , fixed effects model and Effect Model and Random Effect Model. All of those based on
the coefficient of determination , Fisher's test and Durbin Watson's test in selecting the best
partial model from the general model based on studying three independent variables affect in
economic growth which called foreign trade variable. The study included four Economical
sectors is Agriculture, forestry and fishing, Mining and quarrying, Manufacturing, as well as
Information and communication,during the period 2006-2013.

The study concluded that the Fixed Effect Model is better than the Pooled Regression Model and

Random Effect Model in estimating the relationship between foreign trade variables and

economic growth.
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7. SUMMARY AND CONCLUSION

There are many operation's research methods to aid the governement and business men
in allocating a sutible location of a bank to a number of a several locations. These
approaches utilize mathematical programming techniques. However, their applicability
is limited due to lack of data and their inability to handle qualitative issues. ROC and 0-
1 IP have to avoid these limitations. The computation presented here are not intended to
be an “answer” to the governement and business men’ decision problem but just to
illustrate the steps involved when using the ROC- 0-1 IP. In this conclusion, ROC has
set aside the criteria weighting of a sutible location of bank, whereas 0-1 IP has
selected the type of crops for bank.
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most important criterion (weight = 0.1835). In contrast, proximity to the markets (cy)
(weight = 0.0507) is the least important criterion.

5.2 EQUAL RANKING OF THE CRITERIA

Suppose r;= r, this approach to w;= w;, then the total of raw weight not equal 1,
721 w; #1 in this case the weights should be normalized by dividing each weight by

the sum of the weights as follows:

Final weight w; = mwj then the raw weight will be equal 1

j=1%Wj
6. BANK SELECTION
Once location candidate selection criteria had been identified in the preliminary study,
these criteria were allocated weights (degree of importance) using the Rank Order
Centriod (ROC) combined with 0-1 integer programming.
6.1 COMBINED ROC- 0-1 IP MODEL
Since our data here involves less than 29 variables and not more than 12 constraints, it
can be solved using any optimization approach (Engku Abu Bakar and Nawawi, (2010).
Therefore, as only one final location is required to be selected, 0-1 IP will be sufficient
to tackle the problem. Utilizing the weights for criteria with the 0-1 IP model is as
follows:

Decision Variables:  X;= {1()lf location f;;f;fjj (10)

where i =1,2,3,4,5.
Objective function: Minimize Total Deviation,
0.0589d;"+0.0507d," + 0.1835d;"+0.1984d,"+ 0.1498ds "+ 0.2012ds" +0.15759d;" (11)

Constraints:

Market growth

2000X1+22000X,+2100X3+1700X,4+1650X5+d;™-d; "=2500 (12)
Proximity to the market

180X1+150X,+140X3+130X,4+125X5+0,™-d, "= 2000 (13)
Proximity to the services

10X1+20X,+10X3+15X4+12Xs+ ds” - d3* = 14 (14)
Labour

10X1+8X2+12X3+10X4+11X5+ d4- - d4+ =15 (15)
Labour climate

3X1+4X2+ 3X3 +5X4 + 3X5+ d5- - d5+ =6 (16)
suppliers

1500X;+1200X,+1400X3+1300X4+1300X5+ds -ds "=1800 (17)
Environmental factors

5Xi1+ 3X, +5X3+4Xs + 3Xs + dg” - d9+ =5 (18)
X1+X2+ X3+ X4 +X5=1 (19)
di+,di_ >0 (20)

Using the data, and using LINDO software, the 0-1 IP model gives the following result:
a) The factory should be built in location 1, which is Mukalla.
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1w 1
k=j
For
k = rank of criteria
m = number of criteria
w; = weight for jth criteria

5.1 UNIQUE RANKING OF THE CRITERIA

In this study, there are 7 criteria, and the first respondent ranked c1=6, c,=1 and c3=2,
1

then the weight of ¢; is 2 (2 +2) = 0.044, ¢ is 1 (2 + 2+ 42424242 = 0370
and cz is %G + % + i + i + % + %) = 0.493. By using this approach, the weights given
by the first respondents for each criterion is shown in table 1.

The respondents gave different weights sometimes high for the criteria and vice versa.
However, in order to rank the criteria and obtain a single value, the arithmetic mean
approach was used. In this approach, the weights (w;) given by each respondent for the
corresponding criteria were summed up and divided by the number of respondents (i),
which is 2

_ W1j+W2j+"'+Wij

J 21
(9)
For
i=1,2,...,21
j=1,..., 11 Where
w; = mean weight for criterion
w;; = relative weight given by respondents i for criterion j of main criteria

the aggregated weights and rank of criteria are shown in table 1.
Table 1. Final weights and rank for the criteria using ROC model

Criteria  Criteria name Weight Rank
no.

C1 market growth 0.0589 6

C2 proximity to the markets 0.0507 7

C3 proximity to the services 0.1835 3

C4 Labor 0.1984 2

C5 labor climate 0.1498 5

C6 Suppliers 0.2012 1

Cc7 environmental factors 0.1575 4
TOTAL 1

Based on the ROC analysis for the criteria in Table 1, Suppliers (cg) is perceived
as most important (weight = 0.2012), continued with as the second most important
criterion is Labor (c4) (weight = 0.1984) and proximity to the services (c3) as the third
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This study involved more than one respondent. Hence, their judgement should be
aggregated to get a single value. Therefore, the arithmetic mean approach was applied.
In arithmetic mean computing, the weight (w;) given by each respondent was summed
and divided by the number of respondents. All criteria were allocated weights using the
same approach as described earlier. More importantly, Suppose r;= r; this approach to
w1=w; then the total of raw weight not equal 1, Y7L, w; #1 in this case the weights
should be normalized by dividing each weight by the sum of the weights as follows:
Final weight can be computed by equation 2,

Wj

W] = 271=le (2)

Then the raw weight will be equal 1. The Excel spreadsheet was also applied for the
ROC analysis. The spreadsheet was formatted with ROC formulae and the data
collected was transferred to the spreadsheet. Its calculated weights for the selection
criteria were determined.

4.2 UTILIZING THE WEIGHTS FOR CRITERIA OBTAINED IN ROC WITH

0-11P
Decision Variables: X; = {1 if locationiis select:“ed
0 otherwise

wherei=1,...,n
Objective function: Minimize Total Deviation,
Min ¥™ WROC;dj — WROCd; (4)
Where WROC is weights of ROC, m is the number of criteria, d is the deviation of the
criteria
Constraints:
QLX) +di —df =C, v; (5)
Where n is the number of the location, d is the deviation of the location, C. is the
estimated value allocated total budget of the criteria in each location. Where, C; is the
criteria value that needs to be facilitating at factory in location n. (Bakir and Aksop,
2008).

(3)

?=1Xi =1 (6)

dt,d; =0 (7)

5. ANALYSIS OF RANK ORDER CENTRIOD (ROC)

The Rank Order Centriod (ROC) method was applied to allocate weights for the
selection criteria that had been defined. The respondents were asked to rank the
selection criteria. The data collected from the respondents were used to identify the
weights of criteria. Later, to aggregate the individual judgments, an arithmetic mean
approach was used. The ROC analysis was performed separately for all the criteria.

The weights of criteria were determined based on the rank given by the respondents.
The weights (w;) were calculated using following the formula explained in section 3.1.
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4. MULTI CRITERIA DECISION MAKING

Multiple-criteria decision-making (MCDM) or multiple-criteria decision analysis
(MCDA) is a sub-discipline of operation's research that explicitly considers multiple
criteria in decision-making environments. There are generally multiple conflicting
criteria that need to be evaluated in making decisions in our daily life or professional
backgrounds. Cost or price is commonly one of the principal criteria. Some measure of
quality is mostly another criterion that conflicts with the cost. In purchasing a car, cost,
comfort, safety, and fuel economy may be some of the primary criteria we consider. It is
unusual to have the cheapest car to be the most comfortable and the safest. In portfolio
management, we are interested in getting high returns but at the same time reduce our
risks. Again, the stocks that have the potential of bringing high returns to typically also
carry high risks of losing money. In the service industry, customer satisfaction and the
cost of providing service are two conflicting criteria that would be useful to consider.
Experiences have shown that we normally consider multiple criteria implicitly, and we
may be comfortable with the effects of such decisions that are made based on only
intuition. On the other hand, when interests are high, it is important to properly structure
the problem and explicitly evaluate multiple criteria in making the decision of whether
to build a nuclear power plant or not, and where to build it, there are not only very
complex issues involving multiple criteria, but there are also multiple parties that are
deeply involved in the effects. A structuring complex problem well and considering
multiple criteria explicitly, leads to more informed and better decisions. There have
been important advances in this area since the start of the modern multiple criteria
decision making discipline in the early 1960s.

4.1 RANK ORDER CENTROID (ROC) TECHNIQUE

The rank order centroid (ROC) technique approach is a way to allocate weights to
defined criteria. As mentioned previously, a set of questionnaire was distributed among
the respondents; interviewers of decision maker and business men in the candidate
location at Hadhramout Province. The questionnaire of ROC was to be ranked by
respondents based on their perception. For instance, out of m criteria listed, the
respondents were required to rank those according to their preference (1-m).

Based on the respondents’ perception, each criterion was allocated weights using the
ROC technique. Initially, a ranking table was constructed; next the respondent’s
response was transferred to the ranking table. The ROC weight was calculated using the
following formula (Barron & Barrett, 1996),

11
w;(ROC) = E;E (1)

For
k = rank of criteria
m = number of criteria
w; = weight for jth criteria
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The Rank Order Centroid (ROC) method can be computed by averaging the
corresponding coordinates of the defining vertices (Barron & Barrett, 1996). They
applied the ROC to identify approximate weights in decision making process. Roberts
& Goodwin (2003) described in their work how to obtain the Rank Order Centroid
(ROC) weights that represent a better approximation than the ROC method to
unrestricted original weights they summarized that weights produced by ROC method
are the best surrogate weights to use for the point allocation method of assigning raw
weights.

The analysis presented in this paper consists of one stage approach. This stage is solving
the location criteria weighting problem by ROC. The paper is organized as follows. In
the next section, the problem statement is highlighted. In the third section multi criteria
decision is provided. The fourth section provides the location ranking and results. In the
fifth section, the paper is summarized and a final conclusion is drawn.

2. PROBLEM STATEMENT

It is well-noted that the extant research on the facility location problem is still
questionable because of the criteria selection problem in in the ROC technique if the
sum of the weights is not equal one. In particular, different locations have different
criteria and selecting the criteria is very important in determining the suitable location.
It is worth mentioning that before selecting the best location of the bank, several
problems related to the location selection should be considered. First, the evaluation of
the criteria in which there are commonly several criteria available to solve the facility
location problem. However, there are some undetermined aspects such as whether the
criteria are enough to solve the current problem which criteria from the available criteria
are suitable for current study, and which criteria are more important for this identified
problem. Second, having evaluated the criteria, the problem in selecting the appropriate
technique to measure the rank and weight of the criteria comes. It is worth highlighting
that ROC is the suitable techniques to measure the rank and weight of the criteria.
Particularly, the ROC computes the weight according to the evaluator rank of the
criteria.

However, a problem may occur with ROC when the decision makers give the
same order or rank to more than one different criteria. Therefore, the sum of the weights
is not equal to one. Finally, after solving the evolution and ranking the criteria, the
decision on the appropriate location has to be made.

3. OBJECTIVES OF THE STUDY
The objectives of this study are outlined to solve the identified problems and aiming at
achieving the following objectives.

- To identify the criteria for selecting the best location for a Bank

- To determine the best location of a Bank based on the criteria.
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Selecting the Appropriate Bank Location using Rank Order Centroid (ROC)
Dr. Mohammed Ahmed Salem Balhuwaisl * Dr. Safa Abdullah Muatee**
ABSTRACT

The objective of this study is to identify the appropriate location for a bank in
Hadhramout, The Republic of Yemen.five zones were selected as candidate locations in
Hudhramout . The five zones are Al-mukalla, Al-sharj, Al-ddees, Fowah, and Khalef.
The final selected location was decided based on seven criteria. These,were identified
by several representatives from the bussiness men and the local councils. The criteria are
market growth, closeness to the markets, closeness to the services, labor, labor climate,
suppliers, and environmental factors,. The importance of these seven criteria is
respective weight of each criterion in determining the final location were calculated
using Rank Order Centroid (ROC). In applying ROC, a suggestion was made on how to
tackle the problem of assigning weights to criteria having the same priority level, which
was not clarified or available in the standard ROC. This technique revealed that
suppliers was the most important factor while closeness to the markets was regarded to
be the least important factor in deciding the final location for the bank. The study
revealed that Al-mukalla was the best location. The result of this study, if implemented,
would hopefully help the Yemeni government in their effort to improve the process of
decision — making as well as the management of the bank in the region of Hadhramout.
To strengthen the finding and the technique, we proposed that other technique such as
AHP, and fuzzy AHP to be applied.

General Terms: Multi Criteria Decision Analysis Techniques.
Keywords: Rank Order Centroid.

1. INTRODUCTION
The use of qualitative judgment in multi criterion decision-making is receiving

increasing attention, and a variety of methods have been developed that cover a wide
range of techniques. One method that has received increasing attention and used in
papers is the relatively recent developed Rank Order Centroid (ROC) (Barron & Barrett,
1996). This method has been widely documented in a variety of problem areas. Except
for few cases, these qualitative decision-making techniques have not been used
extensively in manufacturing and agricultural decision-making in developing countries.
The paper briefly applied ROC in ranking the criteria.

*Associate professor of statistics, department of statistics and informatics faculty of administrative sciencess- university of Hadhramout
**Assistant professor of statistics, department of bussenice administrative faculty of administrative sciencess- university of Aden
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titanium oxide nanotube as anodized do not show any clear peaks . Therefore, they have
lower conductivity and glassy carbon exhibits high electrical conductivity in contrast
with other electrodes and also TONTs-N, show electrical conductivity close to that of
glassy carbon but higher than that of TONTs-as anodized and TONTSs-air electrodes.
This was evidence that the TONTSs-N; has high electroactivity but little less conductive
than that of glassy carbon electrode.

Vanadium-doped TiO, NTs arrays show greatly enhanced electrochemical properties
compared with TiO, nanotubes. Vanadium metal dopant is the best of all metals dopants
because it gives CV with high current and low oxidation/reduction separation AE in
comparison with other dopants, i.e. TONTSs-N/V dopants give high surface area, high
and improved conductivity and high stability similar to the Nj-dopant. In summary,
vanadium-doped TiO, NTs arrays show greatly enhanced electrochemical properties
compared with TiO, nanotubes. On the other hand the, N,-dopant is the best of all
dopants for metals and non-metals as electro catalyst.

It has been found that doping TiO, nanotubes with such nonmetals as N, makes it more
responsive to UV.

However, the main challenge with doped TiO, photo catalysts remains that the
photocatalytic activity under visible light is lower than that under ultra-violet light.
Therefore, further development of these photo catalysts is needed. A major area of
future research is the development of optimized dopants and doping strategies.
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Fig. 12: Photo electrochemical properties of TONTs electrodes (A) Linear-sweep
voltammograms of TONTs-N; in dark, TONTs-N, and TONTs-N2/10 mM V dopant
electrodes under illumination (UV-light) at a scan rate 50 mV/s and supporting
electrolyte is 1 M KOH. (B) Corresponding amperometric I-t curves at an applied
potential of 1.0 V vs. SCE under illumination with 60 s light on/off cycles.

TiO, is an effective photocatalyst [56, 57]. However, it can be only activated under UV
light irradiation of wavelength < 387 nm because of its large band gap of 3.2 eV.
Recently, it was reported that doping TiO, with non-metals such as nitrogen [56-59] ,
carbon [60,61], fluorine [62] and iodine [63] could induce its photocatalytic activity
under visible light, which may be due to band gap narrowing [56] or the creation of
surface oxygen vacancies [62,64]. Additionally, the specific surface area has a strong
influence on the visible-light activity of TiO,. Recently, highly ordered TiO, nanotubes
with an individual tube diameter of approximately 100 nm and a tube length of
approximately 500 nm have been fabricated by electrochemical anodization [65-71].
The method is based on anodization of Ti in diluted HF-containing electrolytes.

4. Conclusions

TiO, NTs arrays have been efficiently prepared via anodic oxidation of titanium foil in
0.5 wt. % HF at 20 V for 20 min., solution followed with annealing in air and N,. The
annealing treatment may help to form different point defects, such as oxygen vacancies,
titanium forming and occupying interstices and more complex structures, which will
increase the conductivity and have great effect on the properties of the electrode.
Annealing in dry nitrogen at 450 °C for 3 hrs seemed to be the most favorable
conditions to retain desired nanotube array structure with desirable anatase phase and

314 solution. Partial reduction of tetravalent

electrochemical properties in [Fe (CN) ¢]
titanium cations and the formation of oxygen vacancies may attributed to clarify the
modification of the electrochemical and properties of the TONTS arrays.

On the other hand, when comparing between CVs of 10mM K, [Fe (CN) ¢] + K; [Fe
(CN)¢] + 0.5 M KCI TiO, NTs annealed in N, and 0.07 cm? glassy carbon electrodes , it
was observed that the peaks anodic and cathodic current densities of titanium oxide
nanotube annealing in nitrogen are close to the peaks anodic and cathodic current

densities of glassy carbon electrode, while the titanium oxide nanotube annealing in air,
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Photocurrent (1), mA/cm®

Fig. 11: The transient photocurrent response of TiO, nanotubes anodized in 20 V for 20
min in 0.5 wt. % HF and annealing in N at 450°C for 3 h.

To further investigate the photoresponse of titanium oxide nanotubes samples anodized
at 20 minutes, the dark 1-V characteristics and the 1-V characteristics under illumination
were also carried out by linear sweep voltammetry at a scan rate of 50mV/s at an
applied potential of 1.0 V vs. SCE. The dark 1-V curves of TONTs samples anodized at
20 min are superposed practically. Fig 12 shows the dark current of TiO, NTs anodized
for 20 min, and the value is around 10 mA/cm?. Under illumination, the photocurrent
density increases with the increase of applied potential and gradually reaches a plateau
value at 1.0 V (vs. SCE), which indicates the applied electric field efficiently promotes
the separation of photo generated charge carriers. As shown in Fig 12, anodization time
has a significant effect on the photocurrent.

The photocurrent of samples first increases with increasing anodization time during 10
min-60 min with further increase in anodization time, a decrease of photocurrent is
observed. The maximum photocurrent measured TiO, NTs anodized for 60 min. This
result explains that the nanotube length of TiO, NTs mainly depends on the anodization
time and increases with increasing anodization time.

TiO, NTs with longer tube length induce a larger active surface area and higher
absorption of incident photons, which results in more photogenerated electron-hole
pairs and enhances the photocurrent density [53]. However, due to the existence of the
effective depth of light penetration [54], when the tube length exceeds a certain range,
the light penetration to the under-layer is restrained which leads to the decrease of
photocurrent. Most importantly, longer pathways for electron transfer to Ti substrate
may provide a higher chance for charge recombination [55].

Fig. 12 shows Photocatalytic properties of Titanium oxide nanotubes arrays in UV-light
and of in situ solution VV-doped titanium oxide nanotubes grown by anodization in 0.5
wt. % HF and supporting electrolyte was 1 M KOH. CV and CA was under UV-light in
1 M KOH, anodization was in 0.5 wt. % HF in 20V for 20 minutes, geometric area of
working electrode (TONTS arrays) was 0.68 cm?.
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5] | TONTSN /10mMYV 304 M\ ™\, N, ™

20 4 § -\

20

, mA/cm

Photocurrent (1)

T T T T T T T T T T T T T 1
-1.0 -0.5 0.0 05 1.0 -10 0 10 20 30 40 50 60 70 80
Ewe/V vs. SCE) Time (s)

: Al-Rayan Journal of Humanities & Applied Sciences , Volume 2, Issuel, June 2019



Preparation and Characterization Mohammed Awad .Dr. Nabil Alkadasi

Table 3: Composition of the AE and Ip./ I, for the V-doped and W-doped on TONTSs-
N, catalysts support.

Dopant Epa (V) | Epc (V) | AE(V) | La(mA/Cm?) | L (MA/Cm?) | 1o Tne
TONTS-N, 0474 | 0098 | 0.38 46 -4.2 1.12
TONTSs-N,/10mM
W dopant 0757 | 0501 | 0.26 3.4 42 081
TONTs-N/10mM | )7 | 008 | 0.35 4.7 241 1.14
V dopant
TONTS‘Q‘; I50mM T 5461 | 0067 | 039 45 -38 1.17
TONTs-air /10mM
V dopant 1.038 | -0.580 | 1.62 2.4 2.4 1.00

3.4 Photochemical characteristics of V-doped titanium oxide nanotubes arrays and
supporting electrolyte in 1M KOH.

Fig. 11: Shows the pulse chronoamperometry (CA) in 1 M KOH. The transient
photocurrent response of titanium oxide nanotubes anodized for 20 min was measured
under illumination with several 20 s light on/off cycles at zero bias. As shown in Fig.
11, the dark current value tends to zero. Under illumination conditions, the photocurrent
rapidly rises to a constant value of 26 mA/cm? which indicates that the charge transfer
process is very rapid. The pattern photocurrent is highly reproducible for several light
on-off cycles. The forms of the I-t curve and V-t curve are typical of that obtained using
potentiostat/galvanostat under these conditions, which are attributed to the photogene
ration and recombination of electron hole pairs under light on/off conditions. Under
illumination, the photo induced electrons transport from the wall of TONTs to Ti
substrate rapidly to produce photocurrent. Under dark conditions, the hole recombines

with electrons from TiO, conduction band that leads to the decrease of photocurrent.
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The anodic current density was approximately 4.7 mA/cm? and 2.4 and 4.6 mA/cm? .
The cathodic current density was also approximately -4.1 mA/cm? , -2.4 mA/cm? and -
4.2mA/cm? for TONTs-No/10mM V, TONTs-air /20mM V and TONTs-N, electrodes
respectively. These values indicate that TONTs-N2/10mM V exhibit high electrical
conductivity in contrast with other electrodes and this was evidence that the TONTSs-
N2/10mM V have high electrocatalytic activity. Furthermore, the ratio of peak anodic
current density to the peak cathodic current density (Ipa/ Ioc) is approximately 1.14 ,1.00
and 1.12 for TONTs-N2/10mM V, TONTs-air /10mM V and TONTs-N, electrodes

respectiyely ,i.e. equals to 1 (close to unity )

—— TONTs-N2/10mM V AE = 0.35 V
—— TONTs-air/ 10mM V
4 - |—— TONTs-N2 AE =162V
|l |=—— TONTs-air AE =0.38V
2
=
()
< O-
E -
— o
-4 -
_6 T T T T T T T T T T T 1
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0

Applied potential (V) vs.SCE

Fig. 10: CVs of TONTs-N,, TONTs-N2/10mM V, TONTs-air, and TONTs-air/ 10mM
V, in ferro-fericcyanide system (10mM Ferro/ferric-cyanide + 0.5 M KCI) at a scan rate
50mV/s.

Table 3 shows the composition of an oxidation peaks, reduction peaks,
reduction/oxidation peak separation AEp, anodic peak current density lpa (mA/cm?),
cathodic peak current density Iy (mAJ/cm?), the ratio of lpa/ pc for TONTS-N2, TONTS-
N2/10mM W ,TONTs-N2/10mM V, TONTs-N/50mM V, and TONTs-air/l0mM V

respectively.
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Fig. 8: CVs of 10mM K4(Fe(CN)g) + 0.5 M KCI, scan rate was 50 mV/s with a TONTSs-
N2, TONTS-N2/10mM V, TONTs-N2/10mM W, window of potential range (-0.7V to
1.7V).

In Fig. 9 it is clear that the reduction/oxidation peak separation AE, was approximately
0.35V, 0.39V and 0.38 V for TONTs-N2/10mM V, TONTs-N2/50mM Vanadium and
TONTs-N;, respectively. Fig. 9 shows the effect of vanadium concentration on

separation and it is clear that there is no high effect on separation.

89 —ToNTs-N2/10 mM Vanadium
1 |——— TONTs-N2/50 mM VVanadium
64 | —— TONTs-N2 0.35V
4. 0.39 V
] 0.38
o -
<
& (O
-2 4
-4 4
-6 T T T T T T T T T T T
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0

Applied potential (V) vs. SCE
Fig. 9: CVs of 10mM K,(Fe(CN)s) + 0.5 M KCI, at a scan rate 50 mV/s with a
TONTSs-N2/10mM V dopant, TONTs-N,/50mM V dopant, TONTs-N..
Fig. 10 shows the CVs of TONTs-N,/ 10mM V, TONTs-air/ 10mM V, TONTs-N,, and
TONTs-air annealed at 450 °C for 3 hours respectively .The TONTs-N,/ 10mM V,
TONTs-air/ 10mM V, TONTs-N,, show an oxidation peaks at 0.447V, 1.038V, and
0.474 V and reduction peaks at 0.098 V, -0.580V and 0.098 V respectively. The
reduction/oxidation peak separation AE, was approximately 0.35 V, 1.62V and 0.38 V
for TONTs-N,/10mM V, TONTSs-air/10mM Vanadium and TONTs-N, respectively.
Fig. 10 shows comparison between doping of 10mM vanadium on TONTs-N, and
TONTSs-air by in situ approach respectively. From Fig. 10 we conclude that TONTSs-N,
doped or undoped with Vanadium are the best electro catalysts in contrast with other
electrodes which were annealed in air.
This indicates that the effect of VV dopant on TONTSs-N is very little but the effect of V
dopant on TONTSs-air is very clear and high.
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3-3 Preparation and electrochemical characterization of V-doped and W-doped
TiO; nanotubes arrays

In situ doping approach using vanadium and tungsten metals into titanium oxide
nanotubes during anodization was carried out. Concentration of vanadium , and
tungeston dopants metals was 10mM and the used electrolyte was 0.5 wt.% HF.

Fig. 8 shows the CVs of TONTs-N2/10mM W, TONTs-N2/10mM V and TONTs-N;
respectively which were annealed in nitrogen gas at 450 °C for 3 hours. The TONTSs-
N2/10mM W, TONTs-N2/10mM Vanadium and TONTSs-N, show an oxidation peaks at
0.757V, 0.447 V and 0.474V and reduction peaks at 0.501 V, 0.098 V and 0.098 V
respectively. The reduction/oxidation peak separation AE, was approximately 0.26 V,
0.35 V and 0.38 V for TONTs-N2/10mM W, TONTs-N,/10mM V and TONTSs-N,
respectively. In Fig. 6, Fig. 7 and Fig. 8, there is contradiction between the peak
potentials and AE because of the electrode resistance, consumed quantity of fluoride
during anodization, adsorbed nitrogen on TONTSs substrate, and using of different
potentials range (-0.5 V to 1V, -0.2V to 0.5 V, and -0.7 V to 1.7 V). The peak of
separation indicates that the reaction of [Fe (CN) ¢]*™ at TONTs-N, is reversible
reaction than on other V and W doped TONT arrays electrodes. TONTs-N,/10mM
Tungsten shows the smallest separation peak of among all studied electrodes indicating
high conductivity of TONTSs doped by tungsten and annealed in N,.The peak position
for W-doped TONTSs-N, electrode significantly shifted to positive due to the electrode
iS more resistant.

6 -
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0.35 Vv
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2 .
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peak anodic current density to the peak cathodic current density (lpa/ lpc) IS
approximately 1.04 and 1.04 for TONTs-N, and 0.07 cm? glassy carbon electrodes
respectively, i.e. equals to 1(close to unity) indicating on quasi-reversible process.

It was reported in many literatures that the reversible process has reduction/oxidation
peak separation smaller than 59/n mV, and n is the number of electrons . The ratio 1p./
loc is also close to unity (Ipa/ Ipc = 1) [51,52]. Likewise, the quasi-reversible process has
reduction/oxidation peak separation greater than 59/n mV.

—— (1) TONTsN,

1 |—— (2) TONTs-air
44 |— (3) TONTs-as anodized
1 |——— (4) Glassy carbon electrode, area 0.07 cm?®
3 -
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Ng 1 -
< oA 3
= 4
_ -1 4
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Red
=] Red
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-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6

Applied Potential (V) vs. SCE

Fig. 7: CVs of 10mM [K; Fe(CN)g] + 0.5 M KCI , scan rate 50 mV/s, at 20 V for 20
min contains TONTs-N; in 450 °C , time 3h, TONTSs-air in 450 °C time 3h ,TONTSs-as
anodized, in contrast with glassy carbon electrode with area 0.07 cm? , window of
potential range (-0.2V to 0.5V).

Table 2 shows the oxidation and reduction peaks of potentials and current density, and
also separation of TONTs-N, and 0.07 cm? glassy carbon working electrode.

Table 2: Comparison between TiO, NTs annealed in N, and 0.07 cm? glassy carbon

working electrode

Electrode B (V) Eoc (V) | AE (V) (mA{;::mz) (mA{;(c:mz) lpal Tpc
TONTSs-N; 0.32 0.05 0.27 2.5 -2.4 1.04
Glassy carbon
electrode with 0.22 0.15 0.07 2.9 -2.8 1.04
area 0.07 cm?
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Fig. 6: CVs of 10mM K4 [Fe (CN) 6] + Ks [Fe (CN)s] + 0.5 M KCI , scan rate 50 mVs™
with (a) contains TONTSs-as anodized, TONTs-air, TONTs-N, (b) effect of scan rate for
TONTSs-N; electrode in a potential range from (— 0.5 V to 1V) vs. SCE.

Table 1: Oxidation peaks, reduction peaks and reduction/oxidation peaks separation
(AE) for TONTSs-as anodized, TONTs-air and TONTS-N,.

Oxidation peaks potential | Reduction peaks potential
Electrode AE (V)
V) V)
TONTSs-as anodized 0.53 -0.37 0.9
TONTSs-air 0.72 - 0.107 0.83
TONTSs-N; 0.46 - 0.0166 0.48

Table 1 shows that the TONTSs-N, support has lowest peak potentials of oxidation and
highest reduction and lowest separation in contrast to TONTs-air and TONTSs-as
anodized indicates that TONTSs-N, support has high conductivity.

In addition, the electrochemical properties of TiO, NTs annealed under different gases
and 0.07 cm® glassy carbon electrodes were investigated by means of cyclic
voltammetry in 10mM [Fe (CN) ¢]*™ + 0.5 M KClI electrolyte in a potential range from
(— 0.2 V to 0.5V) vs. SCE at a scan rate of 50 mV/s. Fig. 7 which shows the CVs of
TONTs-as anodized, TONTs-air electrode, TONTs-N,, and 0.07 cm? glassy carbon
electrodes. The TONTs-N, and 0.07 cm? glassy carbon electrodes show an oxidation
peaks at 0.32V and 0.22V and reduction peaks at 0.05V and 0.15V respectively.

The reduction/oxidation peak separation AE, was approximately 0.27V for TONTSs-N,
and 0.07 cm? glassy carbon respectively. The anodic current density was approximately
2.5mA/cm? and 2.9mA/cm? . In addition the cathodic current density was approximately
2.4mAlcm? and 2.8mA/cm? for TONTs-N, and 0.07 cm?® glassy carbon electrodes
respectively and these values indicates that 0.07 cm® glassy carbon exhibit high
electrical conductivity in contrast with other electrodes. TONTs-N, show also electrical
conductivity close to that of 0.07 cm? glassy carbon but higher than that of TONTs-as
anodized and TONTSs-air electrodes.

This was evidence that the TONTs-N, have high electocatalytic activity but little less
conductivity than that of 0.07 cm?® glassy carbon electrode. Furthermore, the ratio of
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In Fig. 6 the TONTSs-N, electrode gives rise to larger ferri/ferrocyanide reduction peak
currents than for the TONTs-as anodized and TONTs-air electrodes. This possibly
reflects the greater surface area of the TiO, nanotubes annealed in N, and good
conductivity. It may also be owing to the increased rate of diffusive mass transport of
the ferri/ferrocyanide reactant to the nanotube surface (the latter being considered a
supported nanoelectrode) [44]. In fact, the bulk oxide (BO) electrode displays only
insignificant reactions at these anodic over voltages due to the blocking character that is
an inherent characteristic for an n type semiconductor under anodic bias [45]. Annealing
of TONT in nitrogen may enhance its conductivity through the substitution with oxygen
in anatase phase [46, 50].

Several literatures have stated that the modification of the band gap of TiO, due to the
Ti*" reduction for instance; Macak selectively switched on the pore bottoms by
reductive self-doping of TiO, nanotube with Ti** and established an adequate
conductivity contrast to allow Cu deposition [47]. Guillemot proved that low
temperature vacuum annealing could generate a controlled number of Ti** flaws [48].
Modification of electrical properties of oxides through thermal annealing under different
gases is likewise well established in literature [49]. On the other hand, Fig. 6 b shows
effect of scan rate for TONTSs-N; electrode recorded at different scan rates for [Fe (CN)
6]>™ solution, Fig. 6 b shows an enhanced cathodic and anodic peak current that
increases linearly with increasing scan rate, this behavior is characteristic of an
electrochemical reaction controlled by a diffusion process.

Annealing under N, environment is probable to give rise to reduction of part of Ti**
cations to lower valence state. Simultaneously, defects, for instance the oxygen
vacancies, can be created in the TiO; structure owing to a partial oxygen loss [50]. That
in turn would modify the electron density and the electrical properties of the material.
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which leads to the increase in current and pores growing. In stage (I11), the individual
pores start interfering with each other, competing for the obtainable current and then
self-ordering under established steady-state conditions.

40 -

[—— TONTs-as anodized|

30 4 I Oxide layer formation

Il Dissolution of oxide layer pit/pore formation 2um

20 —

10

T T T T T T
IS 200 400 600 800 1000 1200
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Fig. 5: Typical current density-time (I-t) characteristics of TONTs-as anodized at a
constant potential of 20 V during the annodization process 20 min in the presence of 0.5
wt. % HF.

The inset carton shows the compact oxide (fluoride free) or porous/tubular metal oxide
formation (containing fluoride) forms by different morphological phases(l-
[11). Therefore, type (1) indicates oxide layer formation, type (I1) indicates dissolution of
oxide layer pit/pore formation 2 pum, and type (I11) indicates nanotubes growth.

The electrochemical properties of TiO, NTs electrodes annealed under different gases
were investigated using cyclic voltammetry in 10mM [Fe (CN) ¢]¥* + 0.5 M KCI
electrolyte in a potential range from (— 0.5 V to 1V) vs. SCE at a scan rate of 50 mV/s.
Fig. 6 (a) shows the CVs of TONTs-as anodized, TONTs-air electrode and TONTs-N,
respectively. The TONTs-as anodized, TONs-air and TONT-N, electrodes show an
oxidation peaks at 0.53V, 0.72V and 0.46V and reduction peaks at -0.37V, -0.107V and
-0.0166 'V respectively. The reduction/oxidation peak separation AE, was
approximately 0.90V, 0.83 V, 0.48 V for TONTSs as anodized, TONTs-air and TONTSs-
N, respectively.

This peak separation indicates that the reaction of [Fe (CN) ¢]¥* at TONTSs-N, shows
better reversibility than on other electrodes [42]. The large peak separation is ascribed to
the low electrical conductivity of the TONTS -air electrode [42, 43]. However, TONTSs-
N, shows the smallest peak separation among all studied electrode indicating on the
conductivity improvement of TONTS by annealing in No.
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anatase phase planes (101) and (224) signifying the phase transition from amorphous to
anatase crystal. It was reported that while heating at higher temperature than 450 °C
annealed in nitrogen, it results the formation of rutile phase [31]. From Fig. 4 a and b,
the XRD peaks at 20 = ~ 38, ~ 43, ~54, ~ 72, ~ 78, and ~ 90 are originated from the Ti
substrate. The XRD results obtained for the phase formation are in a good agreement
with the literature data [32, 33]. The XRD of TONTSs arrays annealed in N, at 450° C
(Fig. 4 b) for 3 hr possess similar XRD patterns regardless of the annealing gas

atmospheres.
8000 — T
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Fig. 4: Comparison of XRD shapes of nanotube samples after (a) annealed in air (b)
annealed in N at 450° C for 3 hr.

3.2 Electrochemical Characteristics of TiO, nanotubes

Fig. 5 displays the current time (I vs. t) curves recorded at the constant anodization
voltage of 20 V in 0.5 wt. % HF titanium foil (area = 4.2 cm?). In this case, at the
beginning, the current decreases rapidly and reach the steady-state (where no change in
current) within 800 seconds. However, in case of titanium foil (area = 4.2 cm?) the
current slightly change (increases to a maximum point then decreases slowly) before
reaching the steady state as seen in Fig. 5 This | vs. t curve in good agreement with the
mechanism described in literature [34] which is summarized below. The formation of
the nanotubes is governed by competition between two processes, anodic oxide
formation and chemical dissolution of the oxide as soluble fluoride complexes [34].
This is consistent with reported literatures [35-40]. The inset carton in Fig. 5 clarifies
the pore formation process [41]. In part I, a barrier oxide layer formed, causing a current
decay and in part Il the surface is locally stimulated and pores start to grow randomly
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photoresponse was evaluated under chopped light irradiation (light on/off cycles: 20 s)
at a fixed electrode potential of 1.0 V.
The curves of the I-t and V-t are obtained using potentiostat/galvanostat. The software
program used in cyclic voltammetry (CV) and chronoamperometry measurements under
illumination (UV-Light) was EC-Lab.

3. Results and discussion

3.1 Preparation and Physicochemical Characterization of TiO, nanotubes
(TONTS) catalyst support

The morphology and composition of the obtained oxide nanotubes were evaluated using
SEM JSM-6380 LA equipped with an energy dispersive X-ray analyzer (EDX).Fig. 3
shows the SEM surface image (the top-view image) for TONTs-as anodized obtained
under 20 V. TiO; nanotubes diameter is affected by the applied potential [28-30]. From
the SEM image we can see the formation of highly packed array of pores.

ViR bl al W 08, b y N V.

Fig.3: SEM image of TiO; nanotubes formed at 20V for 20 min, in 0.5 wt. % HF in DI
water at different scales (0.2 um and 0.5 pm).

Fig. 4 shows a comparison between XRD patterns of (a) titanium oxide nanotube
sample after annealing at 450 °C, 3 hr in air besides (b) annealing in N, atmosphere.
The XRD patterns show the presence of anatase and rutile phase mixture of titanium
oxide. The major rutile orientation is the (101) plane and other planes, such as (200) and
(202) are only existing in a minor amount. The XRD patterns showed the presence of
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In this section, we proved successfully that in situ electrochemical doping method for
TiO, nanotubes, which is the addition of different anion species in the electrolyte upon
anodization nanotubes growth, is used to modify the conductivity properties of the
material.

2.4 Physicochemical characterizations

(SEM; JSM-6380LA). Scanning Electron Microscopy (SEM) images were taken at
magnification of 2000x, 10000x, 20000x, 50000x and 120000x to study the samples
morphology.

X-ray diffraction (XRD) data were collected on a Model RIGAKU MINIFLEX 100 X-
ray diffract meter, operating at tube voltage 40 kV and tube current 15 mA, using
Cu(Ka) , intensity was 0-400 cps , range of 26(deg) was 5-80 degree i.e. wide angle.
For chilar, the water flow rate was 3.7 L/min, scan rate either 5 °/min or 2 °/min.
Monochromator is used.

2.5 Electrochemical measurements

We use the typical current density-time (I-t) characteristics of TONTs-as anodized at a
constant potential of 20 V during the anodization process 20 min in the presence of 0.5
wt. % HF.

Cyclic Voltammetry (CV)

Cyclic voltammetry (CV) was conducted in a conventional three-electrode single-
compartment Pyrex glass cell by using a computerized potentiostat/galvanostat
(MAUTOLAB, TYPE IlI). The reference and auxiliary electrodes were standard calomel
electrode (SCE) and pure Pt-foil, respectively. All potentials provided in the text are
based on the SCE electrode only. The software program used in cyclic voltammetry
measurements was NOVA 1.9.

2.6 Photo electrochemical measurements

The photoelectrochemical performance of the TONTs-N, and TONTs-Ny/ 10 mM
Vanadium were evaluated using a three-electrode configuration with TONTSs-N,/ 10
mM Vanadium electrode, calomel electrode , and Pt as working, reference, and counter
electrode, respectively. The supporting electrolyte used was 1 M KOH solution. All the
potentials were referred to calomel electrode unless otherwise stated in this paper. The
photocurrent was measured under an irradiation UV from Max-303 compact Xenon

light source. The scan rate for the linear sweep voltammetry was 50 mV s*. The
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Highly ordered TONTSs were synthesized via the electrochemical anodic oxidation. The
titanium foils (>99.5% purity, Alfa Aesar, thickness: 0.25 mm) were anodized in an
aqueous solution contains 0.5 wt. % HF by using a two-electrode polypropylene
electrochemical cell which consists of Ti foil as the anode and Pt foil as the cathode at
20V for 20 min at room temperature with magnetic agitation. Then the samples were
rinsed in deionized water and dried.

The as-anodized TONTSs were consequently annealed at 450 °C in ambient air or N, for
3 hr using tubular furnace with heating and cooling rates of 5 °C min~' to prompt

anatase crystallization.

Fig. 2: Anodization process set up.

Electrochemical experiments were conducted by means of a direct current (dc) power
supply ( Agilent E3612 A 0-60V,0-0.5 A/0-120V , 0-0.25A DC power supply) and
connected to (Agilent 34405A 5 %% Digit multimeter). All were connected to computer
and the program used is (Excel Inuilink for Multimeters Toolbar Addin).

2-3 In situ doping method during anodization

Anodization was conducted in 0.5 wt. % HF in which certain amount of the
corresponding metal ions was added. Titanium foil functioned as anodic electrode and
platinum electrode as the cathode. Anodization voltage was 20V. The metals-dopants
were 10mM and 50mM vanadium (V), 10mM tungsten (Na,WQO,.2H,0 salt).

All experiments of anodization were carried out at room temperature using magnetic
stirrer. After anodization, the titanium sheet surface color was yellowish and the
samples were washed in deionized water and then dried. The as-anodized TiO, NTs
were annealed in air and also in N, at 450°C for 3 h with a heating and cooling rate of 5

°C/min.
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Later, Asahi et al. stated that it is possible to narrow the band-gap of titanium dioxide
by N,-doping [27].
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Fig.1: N-doping as clarified by Nakamura etal [26]. N»-doping results in a mid-band
gap energy level which diminishes the energy gap involved for charge separation.

2. Experimental

2.1 Materials:

Titanium foils (> 99.5% purity, Alfa Aesar, thickness: 0.25 mm). Hydrofluoric acid 40
% HF (A.Qualikemes Fine Chemicals,New Delhi.potassium chloride GRG KCI
(WINLAB), 0.5 wt.% HF,potassium hexacyanoferrate (1) trihydrate K4[Fe(CN)g].3H,0
(MERCK), potassium hexacyanoferrate(lll) Kz [Fe (CN) ¢] (MERCK). All aqueous
solutions were prepared by means of Milli-Q (Millipore, Inc.), high quality deionized
(DI) water (resistance 18.2 MQ cm).

The Chemicals used in the in situ doping method were as follows: Anhydrous ethanol
99.7-100 % V/V (from BDH Analar ), ammonium meta vanadate NH,VVO3 analytical
reagent (from BDH Chemicals Ltd Poole England), and sodium tungstate dihydrate GR
Na,WO,4.2H,0 (from MERCK).

2.2 Anodization process

High purity titanium sheets (>99.5% purity, Alfa Aesar, thickness: 0.25 mm) were
degreased in an ultrasonic bath with isopropanol then acetone, washed in deionized

water and dried in air at room temperature.
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efforts have been made to improve modified TiO, which are energetic under
visible-light (A > 400 nm) irradiation. Numerous different approaches have been
employed to extend photo activity into the visible region. They consist of:

(1) Doping with anions: such as nitrogen] 18-20], sulphur, iodine [21], and
fluorine, etc.

(1) Metal cations doping [2]

(1) Functionalizing TiO, by photo-sensitizers that have the ability to absorb
visible-illumination. The greatest vigorously followed approach has been to
increase the photoactive wavelength range and to improve the photo catalytic
activity under UV radiation using metal doped TiO, nanotubes.

Several metal ions have been examined as possible dopants ions such as Fe, V
[22], Cr, Ni and K [22] and have been showed UV light photo catalytic activity.
Furthermore, efforts have been made to increase the visible and UV light photo
catalytic activity for TiO, using co-doping by means of two metal ions.

Ahmad et al. [23] reported that Sc and Nb co-doped TiO, nanoparticles are
comparatively more photoactive for 2-chlorophenol degradation under visible-
illumination than the particles doped with Sc or Nb only. Kato ND Kudo [24]
reported that TiO, co-doped with Sb*" and Cr** ions exhibited higher activity
than TiO, doped only with Cr® ions alone for O, evolution due to the charge
compensation attained with Sb>* doping.

Nevertheless, there have been comparatively insufficient researches stated for twofold
metal ion co-doping of TiO,, whereas TiO, co-doped with two nonmetals (such as N
with F, and N with S ') with metal ions and nonmetals (such as Cr and N co-doping, Pt
and N co-doping, V and N co-doping [25], and Bi and S co-doping ) have been
extensively examined.

In order to examine the double-doping efficiency by metal cations, co-doped TiO, with Pt**
(or Pt?Y), Cr**« V¥ and Ni** ions have been prepared and characterized their
physicochemical properties and photo catalytic activities for the decolorizing and methylene
blue (MB) degradation, the iodide oxidation to tri-iodide, and the oxidative degradation of

phenol in aqueous solution under visible-light irradiation (A > 400 nm) [24].
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1. Introduction

The semiconductor titania (TiO,) is one of the best candidates for many applications,
namely photocatalysis [1,2], implant materials [3], hydrogen sensing [4], solar cells [5]
and other electrochemical devices. Thus is due to its high efficiency in UV light, low
cost, chemical inertness, ecofriendly nature and photostability [6,7]. Titania (TiO,) is
the greatest extensively used photo catalyst for the purification of air, water, and
additional environmental applications owing to its great photocatalytic activity,
admirable chemical stability, comparatively low price, and its deficiency of any
recognized toxicity.

Nanostructured TiO, semiconductors have great potential in photo electrochemical
devices due to the large effective light harvesting interface area and wider band gap.
Anodization of Ti is a simple way to prepare a well-ordered nanostructured TiO; in the
form of vertically oriented titania nanotube arrays. When compared with unordered
nanoparticles, nanotube arrays facilitate charge transport along the tube direction [8,9]
while maintaining a high effective surface area. Titania nanotubes are thus suitable for a
variety of applications such as sensors [10], water photoelectrolysis [11], photovoltaic
devices [12], photocatalytic CO, reduction [13], supercapacitors [14], etc. The use of
titania nanotubes as photoelectrode in photovoltaic devices has the potential to enhance
the efficiency. Therefore, titania nanotube growth by anodization has been studied
widely in literature [15,16] , in order to form a well-ordered tubular structure with
controlled morphology, a balance between oxidation and field-assisted dissolution has
to be maintained by adjusting electrolyte concentration, temperature [17], duration of
anodization, ramp rate and the applied potential [16].

TiO, is regarded as the most attractive photo catalyst with excellent photocatalytic
properties. However, it is only activated by UV light (A < 387 nm ) due to its large
band gap of 3.2 eV.

Reduction/oxidation (redox) reactions of environmental attention are started on
the TiO, surface with trapped electrons and holes after band-gap excitation.
However, owing to its large band gap energy of ~3.2 eV (electronvolt), TiO; is

useful only in the ultraviolet region of the solar spectroscopy. As a result, major
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TiO, Nanotubes Arrays Sheet
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Abstract
Highly ordered titanium oxide nanotubes (TONTS) were synthesized via the

electrochemical anodic oxidation. The as-anodized TONTSs were consequently annealed
at 450 °C in ambient air and N, for 3hrs to obtain titanium oxide nanotubes annealed in
air (TONTs-air) and titanium oxide nanotubes annealed in nitrogen (TONTS-Ny). V-
doped and W-doped TiO; nanotubes arrays were synthesized via in situ doping method
during anodization. All samples were annealed at 450 °C in ambient air and N, for 3hrs
to obtain TONTSs-air 10 mM Vanadium, TONTs-N; 10 mM Vanadium, TONTs-air 10
mM Tungsten and TONTs-N, 10 mM Tungsten.

The physicochemical characterization of the TONTs-arrays and doped-TONTSs-arrays
catalyst support were performed by X-ray diffraction (XRD) and scanning electron
microscopy (SEM). The TONTs-arrays, doped-TONTs-arrays catalyst support were
electrochemically characterized by typical current density-time (I-t) during anodization
and also characterized in ferro-fericcyanide potassium system by cyclic voltammetry
(CV) measurement. In addition, V-doped titanium oxide nanotubes arrays were photo
chemically characterized and supporting electrolyte is 1M KOH.
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Titanium oxide nanotubes sheet, electrochemical anodization technique, vanadium,

tungsten, doping, cyclic voltammetry, chronoamperometry
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