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USE OF STANDARD MACROECONOMIC MODEL
TO DETECT THE EXTERNAL SUDANESE DEBT
DETERMINANTS DURING THE PERIOD 1980-2008

Hassan Tawakul*?

(Recerved 22/05/2076, accepted 085/02/20/7)

Abstract: The study dealt with some of the aspects and the true dimensions to the external (foreign Sudanese
debts) problem by scientific methodology committed to the methods and the tools of the scientific research,
determining the usage of the standard macroeconomic models and its most important model the time series
models, and the simultaneous equations in identifying the main determinants in the exacerbation of the
Sudanese debts. This paper aimed to presenting standard analytical study for the Sudanese foreign-external
debts out of Sudan and the reasons of its exacerbation in the study period and building or designing multi-
equational model to achieve the goal. The researcher used the standard approach to extract or gain compatible
results to the economical reality, and it was concluded that the debt crisis which was a natural product of
the properties that characterize the developing countries and for the funding crisis those countries live,
also the Macroeconomic variables which affect and effect due to the external debts. The most important
recommendations was to establishing assembly for the debtor countries as Paris club and London for the
unifying of the positions and to strength the debtors position when the time of the negotiations, and the
necessity of concerning by the collecting, classifying and the displaying the data of the all economical
phenomena and to prepare reports by scientific and practical methods to publish, and the concerning about
the exports its diversification and developing because it’s the main source for the Foreign currency to face
Sudan’s external-debt service.

Keywords: External debt, Econometric models, Sudanese economy, Simultaneous equations, Macroeconomic
variables, Paris club.

E % E * Corresponding Author:

(1) Department of Applied Economics, College of Business studies, Sudan University of Science &
Technology, P.O.Box 407, Khartoum 11111, Sudan.

e-mail: wdalaweeeal981@gamil.com

ul
ejournal.nbu.edu.sa

DOI: 10.12816/0037167




22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

OV Ge S 83 Jlmiag
daal) ACa 2

gl el e B AY) AV 8 Gaal) S
i Aalle A S Sl s e i)
Lol Ay gl 5 A palai®¥) 5 Al dadiitl) e Wl
i gaall g ddpall ) o Sle I8 Ll
(6 il e i pmd iale 5 A ae dsd i A
g0 A ¢ 5l 6 sasall e A e Jall) 5 o sl
o ) g A e B g 63 85 68 sl 5 e 5 lia s AS g
Leadl ) IS SaiY) o 3lai aladind 530 gy
= AV OV laal) 3l dpngia s Ayia 31 JeuDlud) z3las
il aall 48 yra g el guadl s HAT) (5 goall A a2 aa3
Joxn s g JAN (3 5l A8 yn RIS e 2865 8 A )
gl g Lgilida g 4 ldl) (3 ) dal) (8 pialaall ) sl
ALK ALY ALl ol aia ) ol el b
A s g (gAY (el Vs 8 Lagaa | el Al
Alaidy) A AN ya) lally o gl g Apabaidy bl

.\x/\i} k)

gl cilaad 3

A gl Al ALt Al 50 o ) Ceadlie o gy
Al Al 3, A Lgalas il ad g da JA Hla gl
Gl i) aal agaatl VALl saatie 3l ol
o JRAL G saall 85 55 5all g o aall AN A alaiEY)
i il e gl A G Ja 83003 ) Jond) s

el 73 il

&) dpaai 4

lad s e Canl) 138 daal ay
sl sl

el cailad) 4.1
S1 A e bl 13 Bpad gy

Al se 8 AR GSladlly )l sl ]
Lo ae doaladll o bl y IS S Y

dadial) 1

Clivad (8 allall 5 sl e 4 addl da 3 il
ple 8 Lgig,d ia)¥l oda cualyy G ydall o -8
(b5 el uSall) Jsadl ey coslef Laie 21982
o A Leisn slael ads e a8l o(oiin JY)
G ol e jliie C¥ Ay doa JlA) A saaall a3
o238 Cuaal ¢ jualeall GalaBY) Foy Uil 8 Jodie Ll
DY Taags G5 3l Lliadl) o e oy o 3 yuadl)
co—allall Sy

ABlal g @l a8 A s Al A ) A Se oy
AalaBBy) g Al A all ol il e iU E A
Dbl gL ) g o alladl gaiall pLLaill gl Leaal oS
¢ slaidy) 2S5l AT sl ) A Bl o sl
Aad) A5l 5 celaall A3l g AUl jlaud gLl
<l yoriall el S35 sl aadanall e e 3aS Gla sl
Ol e o aal) aBliy ) adal) (e (S 12gd dyl 50l
e salll sa i3V o2 ez Al S5 il g
il dgal sal 2l Jie JS 5 A Gl 8 )
Sl

= A Al o s el A Al A ) A
Ol ) G LY 5 Al aaine A dagda <L

o= O gk 83 Al A )Yl sda g aae
o s sl delai el o Vs b le 408 5l 4 )
Ty Ta et a5 calan¥) 503 ate A0 A i o
a3V 5 ) ol (e anaadl 5 3 ae Gl Ak
Lgie z s ) mopal a Landd Jlb cila ¥ 2 a g
Ol g 3aaal) G 5SH 2 By g o (63 e S ol
OF Al y ) A2l aBY) (558l 5 Lo YL (painall
Al aladit W V) Lgda S W A A gl A
LIy et ) (o ) oyl il At By Lt
il sall (may il A8 )5l o2 s aela g clglal e
(o ol A AT A guaall AU Gal A miaal) SLa¥l
—alall Cuanll ol A ile Apale Aagia Gl i
13 5 Al SIS aBY) o 3las i g ) sl
4 Cgal g oz pmall e Al V) b L pial siall agal)
O OS5 el graall 5 L grall (azs Soalldl 548 6l
28 (A Al A pad) e il s Cilla gleal) Lgaal
laiSa e g lgall Barata g3 ) fane Bl 8 S



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

RS W P POUOORET EQERg I P PRTPEEN P WEN
Al all Gl

B cilall 6.1

gl e IS il o g bl el B deiy L
il alai s haglly o an il ol Y
il palaall g ol pall (80 ) s Al ) 5y
YL Al ) ae danadiiall ¢l sall 5 A yalall
il e Cina sl doa o)) gial) Lal (g gill aly

g—abil) 23 5 aill

kil Qilall 6.2

bl =gl e\;sj_fn\ o ndaill iladl (3t Lasd
“"rul?\ﬁ\ CJ}A—\S‘ cLinlean (:‘\:s_m\.\ﬁ\ g,r‘ﬁ\ i@y C.JLAJ)
8380 JLid) LN g ol 58l 0 (a g cdandy

ol S g e gl e j3aall C.\}_A.ﬂ\

duanl) (gai 7
Aila 3 a9aal) 7.1

el 8 22008 — 1980» e 38 Cuall aa il
_;g_”amdjhjgj:g}aﬂ\
D 8 il 3 sy L) g Gl ledl) yds ]
OB Gl aa 98 5la) 5 s S pall la gl el
celiasd g)ﬁﬂ\ Sleally ‘95)'5)4}\ O gl Sy
.Jl_..aﬁyb :&_ﬂu\ EJ\JJ} c:’\_};JBj\ BJ\A.:\H BJ‘J.JJ
‘TA:\E‘;!\} "r‘}.ﬂ\ Gsiwal e o3, S Gla yise
HDJ‘&-ALCBJHAF‘S”JMEY\&P‘F‘QJ
A A Ay gl A G C)\_’J A atall el

Al aganl) 7.2

Ol Ay ) sean (B A Hal) ka8

b5 IS ol Apa B Al 5 yall Al yal aal
Gl yaaie Jeld g JAINS e il HUD Jlae) 1ia
A e b yalla Lgin (e g Letin 8 SISy
A Al Gl

(s cpall CopSal ca¥alaall aaatia migai el 2

ikl cuilad) 4.2

A aladi iy A HAll A gl g U Al jo daal

S A e Al ) SLaidY)

T il g caslelhad g aaBy) e La il ]
Jan LAY A gaaall Al s g Al Hal Y Y alal)
DA el oy plhadll 1agd o Sdall a8l 5l (o Say
) yaaiall (o Alal) Jre ) Jaatll g el 48 e
A 30 3 el il kil 55 ial)

O Craldl s Vel zila sl &by 2
Ailanyly e ulidl) g AalaBy) el Uiy ol ya)
Leal) dm il ay i) el A& ) 5nd Laa
A Al A sadl 48l 2 0al

dual) el 38 5

Al ) ol ) 3o atiall sl (e aaall el i

A A sl A gae

Jaray 5 Bl ool e yin cipaall w1
ea..a;“

PR DU/ O F I R W R T )
B )

Gl s Gl plall aaa Ayl A 8e a3

Gl aaa 3l ) (A O gl B adaill Jaze el 4

i e 2 A A gl Ay pae a SIS 5
PPN EN | PSR [ S ) P - U | [ U

Cal) Lagia 6

A gaaall AJIAl SVl aall 20 2% 3 5ad a8 g Al 53 ()
‘:%_)Lxsj ‘ngals&_u\)qum‘j‘\ L;Ugyu\dyaﬂ:\%;)hj\
Sl a5 agiall Jodail) (yada s e siaga



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

Lade ] ga 8 A LAY Led s el i e 3 5al) (Sl
s pam gy Al gl sale) () jlaat Y Sa caraall
eldad] 80 Lgie il 5 o LA Gl 8 50y
o5 Agadla¥) Apadl Jsadl ol e am 5 g ¢ malal)
Sty @l 5 edyd gall Apalaii) s gall slad paSlu)
o=k ey ol il la i (e ol sl

Al Jsall mllas e ol

‘Q,.\M_JA) (il A u_b A_akld a_ubé 8.1.2
(+2007

Ol A 1 a8l o) 8 Al jall s IS e Cuuadli
el 3 8 CAAT il g 0l sl Lgia ey il A A
02 g8 g 3l Joal 3 3 Aa e Abadl) AT gal) o3 Caa
=9 Aaaldll o g 53l b s Ll Uy dind GOl
) Jaad g chag il B p o daiBle e Ay
ae 5l sSall Cadlad () LaS ¢l 4axi s daalall
oS e ad Lk 8 galba@Y) g nbiad) ) a0 nY)
sl 5 Sl i) il g al )BY) Alae (8 1 T5as
il A i g el Al ) a5 Aatil) g jliial
e Llag) @l GulSeail g A Jladl Glo gl A 300 o
Oilad s 631 sl (pdal all imall 5 salaaBY) aia sl
AS) 5 A yall 58 b s sl A AN A gpall ol
O (313 sl ol gall 2 il ol (e 3 A gl
DA e i sl griall Lglian 8 A ylal) a5 ¢l
Al YY) e giall SIS g o pail) Ol ki Cias
=) sl alaast Wy d el il i L) e
) sl LS milill ela g (SPSS) gebin L
bgie il dim ol e (o sl dal sall ol
LIS G Sail g ¢ i ¢ 523k 4208.2350 Gl sall pal
Gl A )| limall g B aa gl e Ll
e bz 3 e Joaadly Leliial (S gy gaall (o A
o ymall jrs o MaaY! sl 23 5 adiaill e JS
el el i) sdgd 5Bl a g g ey il palall
sl bl ailad 3t ane g o o AL Gl 4l
dge b Al 5l 55 ) o3l 8 W) 5 ) 6 ol
il 28 o W 8 el Gl il of 3 5-50)
Ol (o pariall Slatins) i LS (el 23 sail) (e
Slatinl 5 ¢ 1358l 23 sad e ) jalaall 5 el
Al 3,8 73 gad (e Dl jalall g ecila ) sl 5 ca szl

Al cilad Al 8
A ad) il Al 8.1
(p2005 ¢ ) 3udl) dana (35 Al 2 8.1.1

oAl e i il 2 Be g b r o A Hall IS
Culea A JAll ¢ gl Al 855 )l <l s sl
Aabamdy) daldl e day el Lyleadll 2 def Lgia
G o S¥ ey A JAL) A gpaall a3 Cas A 50l
comallad) ) Y] 0 gd A dia Al Cuanial 5 o Jia Lgd
Lol A alal) Jsdall o e Gl pall il i caela g
el ¢ saall Jlaia) 5 3 gaall dlee a5 Ol gl L)
Jslall clase lat s A gl S i o dlis 5 0€ IS
ad) 5 A5 Jead) U8 e s sl il cils il
Tash Cudlial 28 2 el allal) gala@y) Ukl J 1 &
Gla i) g Jhall (e tpaell aa o) AL S Laadle
aie 5 Ay gl A G Lgiaal ) el s Laill 5 (Jall
el JBY) et Al s yiRall g ¢ gall 4] san
byl Lladll Ja 8 ) aa gl oas
dallidia sad Gkl age a8 4 ulull g A laiall
3ol A ol L) calia i 3l e iliill aal g o aDlus)
< palall Aasi 3ol ) A (e i) 28 A las
Al gl i LIS (e i) am ol AL gl 2 ad 3
M ol e at ) e da i) Leilal il o L4 5
LAl lgall (e 23l AL A il Lall 5, <8 4By
a8 ) 81 s 7lad ld Aiat ) Lgi g oLl
alil) G ad sl Sy Y A )ia b)) pan sl A
Sl il g il palaall JS A dpdaill dalill (e g Ay plail)
il b (3sda e A dadlall 4yl 5 5y Cia g
gl ) 8l jalsall g s Al o3 50y casilall
o2 s O (et M (e g e sl (Al Sl oLl
Sl J8 e ) puS Y 8 a8 a8 s yiaall g <l jalaall
(Jeaa ) e caile Ll ¥ saaiall ael) il 5a g 45al)
Dl 30 pa (38 5 Apail] Al yias) A iy Assl all G gl
da b sd Oead Ll il (a5 81 alad ) 2Dl
sl g Ol sall ol 31 5oyl e LIS 5 iy el A1 e
o= L el s dia (sl s 3-8 aailhy L3l uY) A sal)
D858 e g el palall Baly ) (8 aalnd Cile 5 e
U] 1 IR PP R GV IV Pt S S A WA




29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

i) Sl wy) i al et WY bl el gal) 401 3)
RUSRCEN | OBV EN PN J O S Y P .
i jla Ayl el gLl ¢ aall LAY aan
A Ao al) aliy) sl 3l 2 LY DA 5 g
Jaau Cpend (e Asadlall (31 oY) = Ol sl ) jalal
LBl alSa) e ol ady 84 e sSalldaa (gl gl

loalall Jlaa e

(p2007 ¢ sir) i gny (s a3l Ausd 2 8.1.4

ORI Gl asa e 85 il Joal sall e Led 38
725l A el Ay sinall e Jdaill (o iS5 s sal)
e )l yoriall i e Al g3 gl B 0 da
Sy 913 sl o JA) ol A 5 2l sl e
i) Jaudl aan (e JS aa el 2 sy S
e oyl e (el adil ol jalall aaa g o sall
Al o) 31 aae ) ool dial) COlanll Al 5 ¢ Y 50l
DA gl aS) 5 yalidl aS) g saaaall ael sall b
Al Cad g ool 1a 5 ddia¥) @l iy e Wl
&Y Ledal 5 AT gl e (ge Al sl il 3l (e

Aty 5 a8l Camual

(p2004 c2anf) 2aai £1 A 2o dige 4wl 2 8.1.5

A gaall aS) 5 ) o Al JSLE Al all i ye
i ey ol 7 g (S g ) e La il
Gl yital) Ll ca iy aaieS s Al o al) oy a2 4l
O 3l i g ¢ eyl sl il gl Al )
QS aa e 5 e pall jrws o MaaY) el x5l
aS1 5 O (A Al lia g ¢ ydse ki aal (IS (2
e OB Gl el i a5 (A (525 A gl
A wall @l el () 5 Ay sine Gl 73 gaill allae pgen

s Joadl g alill

dpial clal_al 8.2
(Mill, 2001) 42 8.2.1

e ()5S AU LB 23 e ) (ML 2001 ) i

Craagly e AN Gl alil siall e Laa yili aaal
ol 8Y) (e slaie) sl aay ad) 1 YL A )
e S i 5 aally Zasall Jg sl (e Bl Y1
Sl e 5 el V) ol Laly ¥V o Sliise dlad)
el 5 alall i) Al A alamyl Lalsaa s
RUEESPEN JUST UYL SPRSTE IFE AT P S PR
3 ddua dgaa AV A gadlsle) jla e salll aae

Lol doals gale 50 ACa T Hia Sia Jia Y 4

(QISR) OIUA ana Geia Jlie Al 8.1.3
(#2004

Tadae A Al 0 sl a8 Ll 0 A0S e ol
Al ol by Al 8 Ll
A gl A5 & yela ol yaial) g el gall e e gana
21971 e sall aaill aldai Hlgil 3 i 40 2 A e
Lay oallal) soaid¥) 8 Al y b6 e 0 )ae g
Gl i Cela s maduaill 35Sl el (e Lgaalia
el adiadl) Jama gl 1 ) gail) e 3l
Dma ) 9adi ¢ AT call saly (Al g &l jaball s
Laselaiy ol dead g L)) 8 ae by el iyl
e A Call BB LS Tlaa Y o) i) o) LS
33 ) ¢ A cpall aaa e M ) jalall aaa 3l )
Caaadia g o AN malll aas (e 2y 3l gl aas
(bl ¥y (ST 5 dal) mgiall A )
a1l uly @y alaiiy) (Wl dlly Al wY) g
a8 ) J s sl A ilan Yy Al N Y
il 5 e st 8l yoail) o2 Al g 23 geaill alladl
Lo e 310 gl SaBY o Al ) L) calia s )
CHRNPN NP ] [PUE A S L PPN DN | B O\
O 2ae ol Al Al 8 Al < s
sl 38 23 sl A gl A ) Aallad Gl iy
ol Ainia o) La 13 5 saaiall o) Ll )Y A1 e (e
ol Y AN e (e g seadl) sl LSS 5 el 5 sl )
= AN ol e 355l Sl gall aal 8 gll 513
el yalall 8 J e Al yall 5,8 ISR sl 8
e b ey Al Cuia gl 5 cadail) g ocipaall jaug
el 5 b ue a5 A ile Al Gy O (sl
Al g Hlall 3 laill Ao Jopmi 5 2LV Al
el zl oAk am dala Leay o1 5 il jaloall (poway




22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

58 8 Ol gall s AT oall Al g Lad A) ja g
22008 — 1980 (=

Wlig ySlall ey 5-8lall LAY Call i oy
A zisai b e IS ilida 0 A e
clalas) Gl LIS 5 o Al @l yoridl e 409
B el ol yariall 0 A 8N

(22004 «Osa) O JS Al )0 g Al pall a2 s o sa
G2l Lad (52007 cmsfm)s ¢(p2007 omald)
=l ol A 85, S all el 5 Jal sally
)y ecla sy el paloall g ccd yall rw a
Al o pe i) SIS 5 ca izl Jama g o Alaa) sl
(bl sy kil il 5 (22005 <350

otasll ¢ ilan Yl ¢ iy bl

Aisay gl aggha :Jg¥ el 9
3,,_.9‘)&_“ I gl

o glih a2 8 A a8 Alle Aubi 2at o LAD (e Al )
ial) Jsadl Lali cila¥) amy 85 el sSall g J sl
dal (e g LAl (e Al WD A yall Js2al) il
el s ¢y el iy 285 clgilis g Lassa s ) paind
Baaal) V) Ay s e a8l A I
e OIS e (e el LgdiS) Barate Agie j Jal e e
o i) s el Jsadl Ll (i yam
G522 O G5 G e 2aal) o A J sl Ll
LAl Joadl B Ll (g il Jsallaia 2y Y 55
O A Talie 358 a3 oy gl i el Joy gail A8 )
SOV e @y e ) ecaall oy hall g o alall oy Ll
Dlaall L) ¢ e daa AT (o gall o) ) Aabaiay)
8,€ ool 5 gl J gl 8 A plaB) il geaall aal)
4o plaia V) Jolis ) doladll s Calla g gaa sl 12 5l

(52-41 :0m 21999 ¢ ie) 3 Al &l i) b

a9 AN iy g LA 1Y) qllaall 9,1
wag Al 3Lai 9.1.1

Amall e py Gl 8l e Gl Wl Al Chag G
oYl Jasat e saatdl Gl Il ca B8 W)

i 0 Jradlall iy ahasi oy TS Tl sl Tad g
ol i) aal A jaa ) Al 3 Caags S e siadly
(sl ynd a Al ol e 53l AIKH A palaiay)
oali s oA @yl ey ate IS dlids g
D s gllaa ) Aaal) gy Sl A caall of
Loy cJadh o iumill Jana s <l jolaall el ana g i yall
el y A pall a8l (350t (e Lgran ot ) bl
225 ¢21999—1970 (e B il Al jall ot 565 38 jall
Al e als e ladl g sl (o ay 5 84
Gl il e U8 e € it Selas s jall oyl o
Ols el pall dgar 8 Ula Gl 5y ol Jasas
sy pdall e da @ 4 A sl e ) ol jalal)

el ) 8 e jalaall g ¢ sall aas g Cayall

(Paté, 2001) 42 8.2.2

SN ALY Al ladi) 30 Al jall sda el gl
8 all g 5l s AT ol gLl Al 84y Ll
=le 5 38 i (Paté, 2001) =81 522002-1989
)5S BlSladl Gl saa 5 aidas Jo 73 sl
by Al ail) ol Alee ) JLdy GLIN A2 iid)
gl (3l A wally paaY) A e 3 AN 4, il
) 5 ol Al Ciela g Al ) Clplasall e
las 50a B-Views bl 3Laiy) (a ye i 345
Coslaidl el 38 g san sl il jall 2 S5 0 S5
Sl (a5 il BB Clgaa a5 il B Lgale
Gy il Ay gina e oy aill @l lh g ¢ lan)
el Lglifial 5 Aol a8V Ay Sl (8 s daie pe Lgitlae

At ng;\J\

AR il yall g Al jall o (380 8.3

a5 Ll yain i) AL sl ) e ol
O Aleny il a5 5 aieS Gyl s Al oyl
(o= gl LIS 5 (A aliaal) ALl ) priiall 5 Jal sl
@aamiall g Jay el 4Gy addl HlasiV) g3 sl pladi)
¢Acdliig <) 8 gl gl Apa LAY () gal) 4003 23 gad aldl
Al clad Hall g Ehgandl e Al jall sha 4 i lag

A e d el
o A ) OVl plsai Ciadl ha sty e



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Ay Wl sl )
1ol smdiad) aail) Al Al i o130 gL S 3
(sl gl ) ol et )3 gLkl Jlaal )
5 yagll 5 als oy Al ol ull alals alaa i
P P i P PV I SEN PN SO [ S EP PR EN R |
Al J sl A e g LS )
Gl aal Goe S 1 JA) Gl el ¢ g 4
clals 2l Joadl 853V saa (e ) ) )
O Yoo JaVl 5 uad o2 dydaald (a8 )
Lgiati Alae 4050 3w oS Lae (JaYI ALk
ol Y 8 S Ll 58 el IS G A alasy)
885 Caasy ad) LA S jliie)y A
gl 84 ad3 358 el LB A Al Haliad)
5ya83lel o e lgalloda g yaialydylgall
¢) s daih el oy Oliie Sl e ol
Jud) Gl ) a8 34 ¢ s b dala ddle #L )
Al ) ol e ata (3 palaBiV) o 5. S )l

A Al b1 9.1.2.2

Aasitial) Jgadl (o g bl JAlll) Jana joa i ]
O A Al A gl A e o 3 of Al J gl g
Laalil) Jsadl cile shae () e (e aud 1 il Ll
ol bl oy 5 a1l Slae IS
(Al o) sl L jauas all claiiall (g o 5al)
Aelin e saqelia Cladie o jsiadilag
slael e 2y a5 LelalS U85 28 jaall 1ha ) jaiul
Sl nte

Al aaly 3 () ool g La )Y a3l aw pldi ) 2
il Lpeanadd il Joall jdacad Coapal )
Sl 3 ) e 4 i e G0 B ) b oy gl el
Jsadl can €ty gl Jsadl el lil sy
Lo dedd 2y (8 (a3l e 3o e atlie )
G a3 e L Y 1 o els ) ol doa la))
(55 el IR L w35 bl dias
O 35 e el JOLA A asal) sa slall el
gl elael calia b dgallall ) small 4 31 a8l
) 5 ¢ S L A 13 Crmpial g padad (5 5ina
Apaall UL s

< _paill IS 2 g il Apallal) i) (B ) il 3

s e Aoy 5 AN Ca el Hlands el Al of ccaad
el galaBY) el e 5 el Cijoall e
e Aalill o gaadl (J g0 g A aasiall Jladil) J ga (5 8 5asll
=l 5 A ) adiail) VA e ol G (Jlail) 5o
L pale I Lgilatia bl gL ()« 100 @) sbas
¢ omnill alaa¥) ) alad) ol gl Sl Coga) a8
oa Lganf dalis ) o) 3 5l Gl B cang G adg
AV Jsoad i Lo 5 5 21973 ale 5o 5]
NS P Y - PR YU 2 I [ IR i
At o 3 ) G Jsad) cllaliial oy sisale ) Ledle
ST et A 55 jaaall Jeall gl cildabial (e
Ome Lgdal (g o L )W) Calagin) 880 g0 a0 0l j0 8y

(p1983 ¢ g penll) dpin N1 M aall

Loa JAY (98 BLAT cilad 9.1.2

Al Al e al 2 EY) ) Gl Al Jsas Ll
A Jall g paall Al b s 86l ) Lgy sl agae
oa s pa Y Ll e s 5381 Y daa L (<l
Aaissall Gl 251 5 a2 (m p-ad (S5 Aida ) Al
ol (e sl U cal il ) aal s clgle

o ATy Al sa Leda jlall 4 gl

LA Gl 9.1.2.1

) Alaall o) el Conaa sdlaal) 3 ) gall jguad ]
Joas el llee 5 ol it W) Jy el 4SS
A A0V 5 gadl) Adaanl Lali Al Jgall oda o le
A U1 A A i) 2 ) gl (i (5l a
) A3 (e B Le Gy Adie die 53,8 Ol
Aalall G L e oo sall DY) (aial
Auial @l e )
¥ (S Ly sdial) Il =¥ gy o 2
Gee il e s an oty s duia p Ll lea
Glaal iyl e g AN (U e o e Ales
Oty Jl s Glanal mwal dim (sl
sall 3 oy Ay jlcaill Ol 8 gl el (il 53
Olazall alasil 5 e saall Al sha (e Yy 2ilall Aai ya g
1 oy sad A gall CallSi By 3 () g2 12 o S



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

o jlaall sl Jsadl e 4 sall ale Joand 31 Gl 40l
e sall Al (5 g2t (e Al gall il sall (e sl A
Ol (3a g o i e Cay e alagl 84 paaall (S
Alia) Ayl Cal B asan (e Ale (Bde A A
o3 g Agimall am H W) Al A ol ciladaiall ol a8
28l (390 tag o gl il pndll (8 yma g Ll
Aol Apatill 5 o slall Aakiia g ¢ A sall lid) g ¢ sall
e Al gl G Laalie s jall sl oy idelya 8
(e Ay jlad) Aalal) el 3V adle Jalay  Jlaay)

(#2002

a9 Al £1551 9.1.4

c2anl) Lgaal (e (5 80 cldsiat e sagae ¢l il aa g
:(22004

(OMSally (3l ) g sAdl pad) Jal gad) s L1
sCpamd ) il g

Adsall Jsan oy il a s sAlAly g B e
Lea) 8 (o gina sl Grppmna el il e Lggle
cilal) agiwin ge 5 daill sy o8l sl
@2 G Al gy ,al admy (Ol s
AR ) 3y yha (e Ad sl ale Jans
s il i ol Tal 8 i) ST ol g

A pall Ladas ol A ilall i) < sl (e 2y
By Ll Gl e e 5 dlill sl s
Al Lggle Joant il oy i J& (g8 o
e b pad b e sl Ainl A Sa s
S Aghaai s Al sall e il oz LAl (b

Al iy 5 e daall Gl s o) ol ol
B Gl BV 5 7 Al e A all Claliia)
Lo iy il sl iy A gall Joals J&y Lille

gLl 5 (Lgiliel s ¢ sall Jad ALy a5 il
il puall 3y sl (e il sall 5 05 G 6 3

oAl de gl adai o g Al Sl ) G 2
,2._)3..3314._1.\.43
H‘E.%JU.‘JJ'.“‘QALJM\;\—JJA&—)AO-"

38 8 gl sl 3l Sl Jleul)
Al Jeadl (e 3 ydad ) U el iilaill g il )
R e
A 6 T 8lay Tala Leliny) Jy,mll sl
Cuadi ) a8 ddasl) Hoe la LA il Wl i
sl Slajly (el Ge A5 5l Sl ) ) Ao
%20 ) 21973 =8 %9.5 (e dphaiill ye Aiadl)
83 o ol L et 1 ae i Las 21982 dius
5 ad g LY 1 T Y oz Al (e il ,8Y)
Jeial la s d b)) e dnadl Jeoll e Lo
el €l aie Ll 5 gda Lo 13 5 4 adil) g pulas
et uile Lal W) J i) el L) (e i)

A B Lt sae () S

w2y All ciy 259,.1.3

Ul )l ki o 5 Lgalatinl s Lalinas dapd a5 18 3lS )
Laddiine b g calall LIS Llalis Y 4y il 0 g s L
e sSall o LLall 5 A sall 55 55 0 5dll (6 siane e
AV 5 (il Laalas) bl (o Aadiall Jolis
5l JA13 e o Llats Uil 81 () 5€5 285 ¢, 64l
W& 5 o Laal il e da &all Gl ) f 32 sl )
Bl aa Las s Jaly o sl Al il g
ol 8 (ol s Gl Y 00 a8 gl ia e
dlasgas 7 jla @y iy Gluses o 8 (a dasSal)
3 55l LWl e aily ple IS (i 8l yaig
Lo s i i iy 8l ey AT iyl Ly LY
Jsmaall (555 285 Alenl) Lb jk Lgle (3-8 Glilaa
alall (i 58l CGaTyry gy cciland o s o Gala il
Ol e A sall L i ) ) se¥) e 5 jlae 4y
13181 o sl e 5 ) 95 a8 clga Jla ol DL Jals b
A sal) 2 gati o e e ol 48 jeme il 5 5l il
a8 e A8laa ) Slrge 8 (ol Aad adall iy A il

(2003 =0 5) «lgde 3y -Ball 4y 51l 25 6al)
il alall a8l e a8 el BB L
) e Dl 5y sm 8 ) sl (e A g0l ianyy
Gy 8 Lax s aalad yagaill aa g Jlall ff Jalall 4
e o gl sl Jle il g 2 8l Al (e
vie Gasdall )iy Lo gig | adatio ol (Ao 3l
aladl olina o a Jlall (ol aaly g 8l Bae Ales




29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Gllligh o gl - dall s Qa4 ) amad ¢ sl
3y g iyl e La jladl ol il ydisesac
) 3 e S o sal) A i J e (AT paa
s o &l ela sl el palaall g o lea)
La jlalaa el dist e sacl wall 4y gl @il ) e
Aalxiasd Jolatl ) 3 gall 53 223005 Ladic 5 Lg3Hlal
e ail o ae bl (il gy )bl 8 A )
50 ) L g A ilSal 5 A 50 (5 An S A goadl)
At ul oy sl AdE § 5, S A gae @l
e AldS sy s ellac Y Sl Hlb) 8l 55l
e aaiud LaS (L jhalie 2 s Ay ) cilala)
Olaln) adsiall gl e (g Al Apalabl Gl e
(22008
Aoaat 8 )y Gall a2 @18 Sl B e s b
(e Al ol 5 lal Aleld s A Sl Ay gaal) Caige
A sl il sianall a0a3 83 waalia JSe dllia of )
iz oy sall Jalas Of e a1 (e g el el 03]
AN ALY il pe A8l 5 (i ) e
Aldiadl a3V e Sl il Laldas JS 305 Lgila
355 g 58 Sy e ) e Dl gl 02n A iy
5l Sy LaS g Al A gl dend 8 IS e
O @ ESU Joa Wl oy e dilatie Ol e gene )y i%e
b s el Y (e Sl isall 52 ol YL sk
PSR i TS POUN [ECNPERUE P W PYYSUTF TG pgil | U
Saa ) ) pdisaS Ll s 8 gl Sy
(1984 o) <l ;- i5all 03a ey
Aaadyy @l palaal) ) A alaall o) A
O > )BT alall oall aad 5 el sl
da A A paally Ahadijall Gl S5all aal
ol padiy - G5ey lie oo B olae s
ey g eaall By aleady g3 saall (s2a
hea) el daad Cile g8aa 48 s Le A
(1) sl 3al s claaall g al ) e il jalal)
(71995 55l 5)

100X 3ball Juas 5408l +lalud) = cpall dadd Jara
(1)

Jasall i) LadS 4l e, Sl 1aa Jays

10

-1
i laaly A5l aLd sdey S8 (g E -
Lease s dmpa clisdl o dasss
Oediall (ala V) A AT Ll LS
2 80 oy Bale 5 Apa Byl Ladgon 8
Laaks culaiall oda o) 33 e cloasyall
AL ) 3 (e pgale 35 Al a8l gl 3
Dl @i cile) ye ) A sall aaE g cclaiudl
2l 5 Ledlasi il g <l jlacal) sdgl sasldll

u_A)j\ O_AEJJJA.AE)JQ anAS.\J ..La_icJL\.Al\

S8 Al o5 A el G -
o) 8 e Ll bl il al
Aa g aty i ia el g ddgall
RGN YU S SRS N PO i B
Dlaa) b (e sl L laaly o g &l
Ll 8 o ) Al il all
Laby 5, dle Lung i Leaia (bl ral)
(s 5all o2algle Lgales () gy -
el 1Y) sl A Al Ll e Llle
Al Y e ) o Kl g yallcn g

1sl) paa Ala 3 5N G (ya

G ol b s V) Byl (g B
58 b adall e o A Hlail) sl e
Ol 2 a G aaiig i Laliall A yia
e Lle m all gl p L
Ebial (e dran g 5 e Josai ) s
228 Jdie i iy La Bale 5 A sall Aalal)
I el pall Aduan e L) (a5 -2l
iy i) lal ¥ (e sl A sl g i
Gl 1) g iial) e Lgle J gl
o2l edd e

—5) Gl Y Aaagia (a9 E -
Sl (10

gt il eyl Aligh g b
gladl 5 38 J g oy jaliy il 5 (10)
Sl el (malads) ) dslayl

s L g o JB A gasal) e (unil8a9.1.5
B ) i 'pa ey

Al A gaal) poe uulia ]



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

eComaitlall ot A el ailal il £ L gl 8 JSU e
gl it i laldl 5 SML sl
L gl 2831y sha s )la) <l 58 g L) (a yal
e O-Sb edadi yo i e e Ll il sl
oda (Ld ¢ HLaT L) 293 ya e aalill saill gL )
LaaY a eAT 2841 gan4ll

L 1 tlaa) (o) malll ) Gl e o
Sat Maa ) sl il ) Al ol
A gaall A eaal A aliall Alleaa) 3 ) sall Ay s
g Al aldl 2 L) e o) sl J 85 e
I ol A 55 o 2 Ll a5 el jalall
il )l A Uiy A e il alall
J.\L.al\ )_Uﬁﬂ\ e iS 23, A_addia Q.r‘;'d‘
Al 92l e 5 3Sall pla sl el (e
%150 3 lia i jalall (e %284 Jiial o) gl
WY a3 S Laslia e 5 55
Lars dlaadl axal cle) 3oally a5 gal) 4o 2yl 3l
O %220 G S Al gl il palall e
A5 A e il A g Al ol o iiay

U s ydisa 15 ymall) gl ) AaldaY) j e 7
O anll (e a5 e elnd (e Cilyae
= Al el ) Ga i a3l Ay
bliay) Qe eJa¥ls ypad (o ooall 5 54
O 5 S el il gy adting L iaY) adill (s
SIS o A pallall L A g ga 5 dgulanal il a8
(Lail gh g im gyl 8 A Tiaial) alal) ¢all dena
) dagall @l lisall (a (abia¥] y e aay
2 ol 5 B )yl (o2 At aelud
Aalodh Sl 8 a5 s

Ol geal) A gy i ga 1 ALY uthaal) 9,2

Aa AN Ay gl 4 S) F A Sa (e ilay Ol ) oy
¥ e e B dlS il 01973 Hlall e
Alall 3ie sy hae JC 30 AIC Sl o2 a o alif ad S
O A o)) a5 Vs ke 5,163 coanali 21980
Eian 22006 alall (8 Y53 Jla 28,197 () ciliay
A el daad A5 ¢(%33) A el Joal s Sy
«(%33) A alill 2305 ¢(%21) Agailaill 20 5ill
s il WA il a5l A s saly ) s i
At ) e 335 A gol Laa (ool asiall el
(21983 ¢ yenll)

Aispae el o Bli Nl ) Q) (e Jal

1

i 12 gl g e paSall g A yibal) A1 pall Sl e
e el dgall 1 Gl 20 Cilgal)
eloed dla e Ugaa Jalati 30 03l 5 50 8
A gall o2 4SLS jaias aaf o )\;\'.'\c\ e Lgign
L obia dlpan 8 Jaly L) Lgalal il 4y gl
laxall g ol (s

aall Il ) A alad) Gmal) A
O Dl sasall Mea] (1o 3 e a5 1 AlaaY)
) () L sie Lgia sais L aaad vay (g 5l
Agie A iS4 L KA IE 8 MeaY) sl
At sall 328l Ll o jlie) Sy Geliall laa
sty aay) Aaall =il o aa g 1308 daliny)
O Sl saall (8 20) Fia 5ai JS e 2 e Jamay
iasil Bass sl o (e oy 13gd (s 3l
colan ¥ ad) il saly 5 ) 5253 A aiia
(67-52 :0= 21988 «laadl) G Sall

= s 1) gl ) AN alad) il Al
o s Al e Dl sasall Mlea) e 3 e
o sl 1) Lsaie Lgia 0t La pad
Ll 028 ¢ L5 )l 5 Ay e ApiS A JS Al
Dhay 255 0 S OIS 3l i) Aaas of (i
4 (i (sl 4 LLaally, Ol A A
44\;3 Ol S O ol Aead cile aa Y gl
Z A (e AT pall iyl g la sl e giadl) Gl ks
(#2001 ¢ 5a)

G pmiie Gaay o Geml) pos Guplia
st Gl Sl sda 30l e ae L sy
in ) A all cl sl st 84l JSLL
O-Say s Ol gl 02 g BAmall 5 A sl VL)
i€l J sl (e ailaia de gana <l i 5e A lia
O I BY) GuSad Ol - B3al) o2l CVLae (e
eJsll G 3 A s crelian () il Gl i
ol i 5aS HLIaY) a8 Lealadiul o Sy il
Sl Gl oda il S8 a5 (S5 edlie A
Jolas (35 L3 g ¢ il sadl SaBY) ) ysiia Lo

ALK Ay gl et i) ) Gl disa
e il gradd) il el ) ) Al b Aailal
Cra eyl e o lie] (o Say cilari g ol
il sl O (e Jag s-Si5all 13a gLl )
O and) e Al el 3y g a e 4 S
dcalgn a8 gl of (e @l Jayg dmall

2



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

C_i\_\ﬁ(:u SJJSS\ XY dhé\_ﬂ (1) d}u u_ALIA):I
) %4.3) G be a5 Cos A sl sai S s
Dl saill Jame i)l Gaim 2] 981 ale 8 (%23
5763 ! 61980 ale (2 LY 53 0 52ke 4670 0 23%
Cin 21985 ale 8 Lalial 521981 ale (8 HY 92 o sle
21987 sle (8 %18.3 (= 4 padall gaill Jama (a8l
%4.3 A

by 8 b G dai el IS clanlall Ay
i Lae dleDhad c«}_u}g.ﬁ)&\ O g a g -l
Sy Al ol Lgalal Jall Aliie 830l jac ajle
Ll sam 3ale Y 5 S o gty el palia i 8
=2 gl Jod Sl il (ol g e sl (2L Adaid
o 3 ) ga (o BT e G gl ey (A gall 28l
21984 aladl i A algl) diuns all

S b al aml palassl Gl e LIS
s g i a8 A gall dal ) 8 Ay ) @Y 4l
A g La 5l g 4 i SY) A UYL g glaie SIS 455,54l
i) (8 Ay jal) AL (o g Lein B jld) o jall 4l
Lty 8l dala 5 dpalil) Jsadl jnan sl 5« siall 5o
ol el il s Ayl gal) il abiiall ¢l gaay Llasi e
= Jsall adally aas il i) palall JLall Gl
uﬁgéﬁﬂﬂ\ﬁkﬁ}wm}éﬂ_‘aﬁs\ J“)ﬁ_ub&'mﬁ
DY) aaal L@l s a (e 52U Sla e Gl gl
Aty Aabat) g Ay wlus )y g haisac 3yl oda Chag d
Al g AalaBy) bl e oy 8 As A
13 aSall aldas IS Euga byl Ay 88 (ol pnd) 8
a5 3 s0lany pLE (31 SLaBY) 6 ST Y] 4 il
Aldaill s o ladll Blslly palall gldaall el el
A< jall sl ol il a5 A LSl 8 jaall
3)_\55\ WY ‘HA_AM‘ UAJJJS\ Va_La.q &"_\_1\5} 44_}.31.;4.\5\1\
Ol ol sl el g 85l Sl J g0 o
(Sl Sl J g g Gl sl sbpndl A g3l
Jia sy ySiagsaae &yl S5y el el a g G LS
Calaal) cul 5 e ud SO Cuim et 3) Caliall gy aail)
cidi e )3l LY aa) 55 ) ol Las 21985 ole
a8l ) ool Lae 03N b al s 3ldas e dcladll
u_A)_)SﬁJ_\A} c‘;'ql_ud\‘}[\jg;ﬂ_mﬁY\ H-’“%AJHE‘

12

Dl (mladsy 4 joba (malads) A Al Gla )
gL )Y Gl (5 hay g eyl o) o Las 51 Jlia A g1 ol
eliall Joadl s 82 ) sisall daiiadl) Al ) jlaud
e salll ) ool Lae édSOlgi ) al ol i ala 5 ,-S))
JUSSIRE S LYPX FUNIPNPE SVR I pUPNG PN (SRSt { |
6 s gL )y Cle daall ) e (8 Sy 30l )
O e Caadlu a8y cddaall dleall dad ) ganis Sl
L s 0l smaall 8 (gl Aa 5l adli 8 4080 Jal gl
iy ey Al 3 ggall 8 A aLaBY) 5 oY) Cania
el C¥a e WY e Gl aaly ) Lele
O 22 J38 ) Al i uy) e sl s
s e LSy Tatle Bt ol ll g oy jlaiin) g jliial)
g saaall a5 ) sl L clgile cag i ) clal )
O 880 A A JA Gla ) A are gad Aailial
i LTS ) o2a paaii LSy (22008 ) 1980)
12002 ¢3S el (sl i) s il aa e
(p1990 ) 1980) 55l (3o a5 Y1 Aall ]
(¢2000 Y 1990) 5l (e xiai g 000 Al 2
(¢2008 A1 2001) sl (s yiai s 230G A8 3

(#1990 - 1980) A s¥ 4801 9.2.1

ialld crda ) (2008 — 1980) (= 3 _idl) v wiii o
4y shi (1990 — 1980) (e bl daxs ) 15V

(1990 =) 1980) 580 (s (oY Aial) ol gy 11 Jgia
A JAY Gl ) A gaa ) gttt

o et ol el N
(%) sl Juna Y gl e
19 4670 1980
23 5763 1981
9 6272 1982
12 7454 1983
15.3 8594 1984
5.1 9034 1985
8.8 9834 1986
18.3 11636 1987
43 12163 1988
5.9 12855 1989
19 15303 1990

éj-g),‘j\O\Jﬂlég,gﬁ)&lwﬂ\zh};)M\



22008 — 1980 (e 5l IR daa JAL o gall () g3 Dlaasa o CRISH _ulid 73 gad aladia) 1 Juad daal JS 63 s

Aa oS ol e ali o Il s 5 i) VA e 3ol s
e ped ol (e Jmand) 52 (21991 - 1989) i
Jeid g aiag a sl i) Al Clel ) Gy 6
QMJLQS)LBJM“H:MO—}QQL:A}M‘&A;

Ol Ao S

(#2008 - 2001) 4L 4811 92,3
G (52008 — 2001) G 5 Y) 3,8l Ll
sl Sy Aala Ao Laial 5 Al g Aol ) as

(3 JJJA)MJ:\MME‘)_”\AS\::J_A Lﬁ:\_}.’ﬁdﬂ\)}_kﬂ

O gl A gl 2l gil) g Sl Gy A e i3 13 S92
(i + Agiblad) L A

¥ | A+ Ldlaisuld | ol Jal | )
20.994 10.004 10.891 | 2001
23.608 11.714 11.894 | 2002
24.191 12.348 11.843 | 2003
26.27 14.070 12.20 | 2004
27.005 14.523 12.482 | 2005
28.197 15.400 12.797 | 2006
31.873 17.9885 13.888 | 2007
33.131 18.032 13.945 | 2008

S all Ol padl iy — oo SR cpall 3as 51 jaadd)

Ol )i b yidll o2 a8 A ula¥) Cla sl (a
alanail 5 DLl @yl 5 i) ol iy 6 5 o0l
)y digall (aay Gt g dalladl 3 Ladl) A adaial (o gl
Gl e a5 pall jra aiiale) oy dla®y)
L) 5 a5 Alaall ) i) pan iy Aiad ad )
ol Sladl B a5 dgaas I ol 5Blly oy yiall 3 a5
Gon dllall Gl gall aa L8Rl adat 85 p0S
doge Aglle i e e 48le Qi O 1o sl g st

G sinall mdlal gl sl @l yalie sy 41984 Hlall
Gl (3 gia e Baay O 5ale 2271 sy S (2SI
Gsa G Biay 052k 870.6 ) Glags dalall
1.30 638 Jalii Janas 21990 ) b 3 Aalall s )
G sin) Lalall il §58a (asan s I Sl Y 50
ENCIUENPRY RIS | P PR AENPRPIF S WOR BN | FUENA|
Jsatdedlae Gead pedlu pbad e Liagsaal)
el all g ) Sl g S5V Y sl a5 S

(e i) Al 5 (U Gl g s A

(#2000 - 1990) 456N 48 9.2.2

sad Jame 8 Lialedd) Cilyipe il 4 s Ll o2 Caag
LS Al A U i) (a8 o aD) pll
sl Jaaa (addi) Euia (31998 — 1997) ple (4 diaa
A o)l gadl adgll b gl e (0.1 ¢-0.5)=
21996 ale (8 il g ale 9%]10.3 Jlaie 21994 sle

(2 dsa) 2l g ol A

(2000 =) 1990) 3 =& (e Al Aiall a3y 2 Sy
A JAN 3 ) Ay g gpra ) gdal

(%) sl Jia | il ¥ gall cpudlag cpal) Alaa) | Add)
3.5 15834 1991
1.6 16085 1992
1.5 16321 1993
10.3 19353 1994
7.5 19451 1995
0.5 19451 1996
-0.5 19357 1997
5.5 20483 1998
0.3 20546 1999
-0.1 19357 2000

Al L 5 o) o Al Al 8 (8 e Caaal
4l gia )y gl slaiasl 5 Al il sl A allae 8 Jaed)
b5 ey paall (35 At yall (5 AV (3 58a)l 5 iy gul
Cro BN DUa 50 ()13 goasll pual 28 () JlasY) 5ST e an
coSlonll Lslas 48l o 85 a5y el g plaall 40 sall <l L)
il ) s gl Al dUbail T geat o giall 8 o yall Cad i
G 3in gl o sadl Algil s 58 )y A Se Gllia ) e

13

@S oall Ghagadl iy — s AT cpall Bas g : jall

28l (390 ta e ali o la yde Gondal la gl Jola 28
Ay el Wy ey ol 30 8 J il (50 5l
oA cady sy gy (o2 o SN ALEY) mal
ool A lae (il ) Aol o] pa) SLATI 5 SLamY|



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

G5 el sl sda dapd iy el
23l (§eatia e laeley dlgh Jlal i g3
Ol il 58 L85 @t ganll ale ] Jo Y o5l
Al gall g 3oaliall 2

s ol gl B plael) Jaadl g
Ay sV sl o eliac Y1) Jpall Aatasall ) sl
lall s 8 el jlaiall (Ja Sy i g AS ji il
(s Al dal g (labl) dadl l s (Ll
saaiall Al ol g aatiadl A Sleal) o o g lile
Gl JS Gl 535 G5 (i s (A saY)
S Ol A asSa e elacl Joa WA 1 Al
Olaniall Ol e dda il g3 45 gamall 4y Hlaill oy gl
Ll (e sl o2 dapla aaiiy eJsadl el li
s 3o Aau) 39 4 ganma A lad 5 A Sa (50
Lgamy (93 (g eJ sl &l 8 &l jball (lasa
8oaads Jal dasie HAY) Gandly Ja¥lddish
sale) LY aads g -8l ada Alen s (JaY)
A8E) (8 J Al el gl da g il L5 3 panl)
el b e J 2l iy e Lgtiadlaa oy
Rl ALE e a s Gsaiall aa ila
Al 8 sl

Ol (5 1ol @b o sluae¥) o€ Joadl g 3

S ) Sl Jgns s pal) Jsall Al
() m) Craall cxigllyy Jia W) J sl s (il
Aol Adgeme A 5 g5 AV Gaall
Dpme 3 (s sl Al 8 Glaall Glise
i paall aale) Jii o gaall o2 a5 il g Jial il
e Ll o sl iy ¢ e (5ol A ) s da s
A Ll ) J gallaaa e JS il J sl
Tl o JoaallSy A hag )i A ha gy je
(ol L) 8y LS (3 gaiual) aa ddla)

(#2002 e e 3ainm) oy

il A sl G gll a5 sAg ladl) gl g 4

Chgad JS5 (8 gl Ll Lgiadd 5 ey jlal)
Aands Joaliy ol sl dliy 35k e AWl s ) 5]
Sl i) 8 calrial Ja¥1 s pad Ll ¢ gnall o2
ALYl il 5 38all y J 5 S Al il ol
Jsaill sale) A 8EY Laala pial) a8 )
o) i lilaal dacali g d el & gl e s jalal)
ase Ji g ey g8l (3 gmaall 8 Lgd gl (S g ¢y 9

14

Aallasy (8B A bl Loy Sl b Jay 5 ¢y
(21996 s 3S all (o gl @l i) ¢ gl

Ad)aiadd G gmmad) ¢ guad &7'1-,\-4-41\ P «,..Uad\ 93
A Al clgally

A0 ¢ guad) £ g2 Qlad 9.3.1

EEEN 'L 55 KPRV | [PRPUPN R [FE . [ S [ S N
o g A o

Gl aal (e Jad scile ghaall Ol Jma (b Sl ablis
O sl A AN A ganall AIS S LW Ay )
e cile saall () jae (8 2 e s S Hae ea
13 A daat) ApialV J1 sl sy, (e slaie¥) al)

)
Csall A L) 3 1A ) 2 S Gmdl) 803 5 i
A8 gy a8 ) a8 DL 84 Al
28 a8 Alee o aad ) da Al sl
e gy aaad aliie 995 (Al e JSy & il
a5 sk ol @llin (€ ol LaS (ial 8 4ia

ol A Julia @ jalaal) A luos Ciaia
dlias bl g QAN g Caaia e DL e
aladl e (a5 BYT ) Lgads 63 5aY) el jalial)
LY alalal) e (Y aall il s sl
Glallata g il aliaf 40l 1) 4 alaYL 4 aliyl
b relai ez Laa o Jlall 5 130 Y
FPEENG EN| PRSI PNECN

1 sl S aBY) ey ALY il gl (alddl)
(o ALidiall LY ol gad Apaaily £ LY Caraa (e
) 5 L) l 5 (5 e

1

Ol gaall ANl i) 9.3.2

daph g Gl sl A0 lgall Jpaldll a5 L Laidg
‘Lgie ST (5

el liat e Jai sAd gal) Ciluagall ¢y g
el ¢ dsall elidl de sanas ¢ sall a8l (550 0n
{1 PO | D%V ] FE ER TP
Gliall e )y 30 A amll 1 gall (3 g2 tall iyl

1



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

Sdae a4 agual ()5 S3 o Jsall a8l Bsaia
A gaall il lia gl 8 Jsaall Jo (5 saial) ae (5 b
(g il Gl e 2l gl il salll o yidy LaS
Of (e Aalaiia 5y sy 25 sl by Al Jadl ol 3l
A g0 S a2 gall el a8 31 apaas A saall Jsall @l y
l ) Ja s gl g ¢ (5 el e saa e Al
gl gt A3l A zanall ( gaall ChlBlast WY an sl
(21996 « salhall) O sall Lgia s Cale LYl (any llia

~1988 — 1980 1Y 5 3wl 9.3.3.1.1

A gallsale) g 5 21988 ple b ol J g2 i
s 5 (Dl g (S gl 3y el (e Al Jsall
Al ) (385508 e wn G135 ol s 100

Al

#1991 — 1988 45t 5,3 9,3.3.1.2

W) sy Aad 8 (5 SN A e liall Jpa ) 3al 8 Lgilel
Bl (g gl @l a2y Ladiga]1990 sle
i plaely Cucad g ((Jaall daidia Ay V) ola bl 4
i e Aaiil) (g, 8 4] saa Bale ) 5 g ladll ) sl
s paddS e G g (8 plaw B8 g cAiw (25
e e bl el a4 Al e (50 B2
A 8 4050 (28 s Al sale) ot a8y y 8l

) Sy alse D)) )8 (38

21994 — 1991 441 5 ;411 9.3.3.1.3

cdana) 5550y s Gl i LA Qs gan Jraall o
Al G Al e «%50% sliel Ciii 21993 ale
858 5 o) g (6O glams 3y (sl e A gaallsale
A atill mg y8ala w3y da3aly ) o A (23 daw

A 30» (A sl

21995 — 1994 4ay) 11 3 j2kal) 9.3.3.1.4

«%T» sliel il 9621994 sle A glis ol Cils
) gias 6y B2l CLA_M 3 ) o Al el s
Aol (oag y8 alaus 3y 98 3al ) g A 33y 3ol CLQ_..U
aaall iadlee s e J oY Con sl g i «40y () A )l

15

A el ) g poall iy SN Ly

S e (e b le a5 seilal) Gma ) sal) gl S
o saall (el ) g ULl davia (a1 3 ypal 4y jlas
O Lt (Al Jliall Jopan o diad @IS 58 (4
(i) a@l = il Jeaiadyd il el sl )8
elaac Y lase (i g 8yl Jlal QI3 5 2 s
Lgtiadlae atiy 5 631 smaall Hlinally Cilaa oy Adabiall S
laleal aala Uil LS saa e 4 g0 JS1 Ll
O3l el -5

daa A ¢la gaad) Al gasa Aallee 9,33

PP | R NN PN | RS W YL PPN g SN P S
g Ll s s JAN A paall s an A dim a8
Sl alaa (e 3ALEY) () 93 12 gl (5 Aallaa Al L
PN\ SN ENp: | KPR | v SV N P P [ SN SN |
il e 1 o) BalEE ) ) A8LaaYL o HLAT) 45 e
o el uall 2 al) s ) Ui il L sl
aal e s 60 smally A J sally dalad) g colaiy) il

A ) el ol

ol gl g @ e 9.3.3.1

O s el Caatie 8 4 LAl Ay gaall 4 i gy

A

sy Slubiad) abia p 300 4 jlie k) B gl el b
L1y s A saall A baaly Glaldl e sl scae ol
30 5al EY) o auss ol jlada 8 3,k e
Gt i it Al A gl sale) sl dpa 1) () gl iand
o Omme el Al Joal) dland Jsaa 31K sale
S Y s edlandl Jeal 2w dale paaliy (st de sana
Gl 5 A0l sall &l palsall 5 A gaaall Aa 3 e agaal)
ol o Ad sl Jalh sy Lag Adsaall il ylaal

(21996 « 2kl
(0 Agay e de gana 9o (Paris Club) gl g3l
S grall Aaida Jyda Sagy gandi l A I J sl
)b g lgi g Ao 8 A haall Jgall Legal 8 Al
/J—u‘—e—"ﬁﬂ\ﬁ—w@:‘—eﬁf‘ s sl Ll pul A
i A goaall A e 8 il y Y1 ey S A Ll
O sl Akl sl il pan p e dallad W e
fera ) e sl Ml gy a1 lall g Uil
ol Jleel afay y cdiaall g Asilall Cal Y1 galdd sie
lee e 2t ciapal il da g 8l (e S5 Gy
b slome V1 Jgatd A ully alal) Lol il Lgia s 4t saall



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Bac e Aaliai) by gLl g5 jalaall 8 J 530l

(6 sinnall) Al ¥ (5 sianad Aa JAN Lgign Caadl

malll Glaile JMA G sl At (e LgiSay o2

(22007 ¢aall) Al 1) il @inill g cilae L)

sl A8 5 5 gdl) Jsadl 5 el el i) Cargll amy

el dalvil (5 sinne () B i) Jsadl G 5d (aidS s

e Yl Lt cialaiwdl dae )y il gLl 5 (sl

o) g 3 gl A8 3o B paloall daenil (Lgui a5 )

Leela &l ghadll (e dae bl (6 (pia jiall 5 (sl

Al jan s dage IS5 DT Gllia 5 Aabid) Ja) ) 4

-l llee 8

Cladlay) zly fay aie @il Jsaa .
LAalaiyl

Aol A2 asale A das ki .

Sas) i (e al gl A A ay sale Al A Lais o
s

B alall (e DAL g_b.ﬁ\ b&i.&d\ hg&94
O ) A ada Aallaal

O =Sy (ia glasull 4o g gall bl 3V Ja
=) Byl (e Balan WY

(oLl el gy iy ] ol i) 5 gria oy
bl @13 Gy o Ay 5o cad) 18 (saall Ta i
ale 381, (Track Record) 2 elal dau
Bsaiall

JSiall doa 5 el aSall g el (e Jaall
el a3 A8 a8 gy Ayl

oot A Tiial) A 5 Al lins el A gt sLibal 3
;—@ﬁm el liyde samay Hsall a8l §oaua
emosY) i) L

(PRSP) L&l (adas dag yiul 48,5 2] 4

i spa Aallaad Aiagadl assall 1542 9.5
(el Ja ) A il

ol Jad i Sall Lgina g i) 2 sgall a ey lia
oY) i ) o gl S A AN A )
Al Cilgall e Lol i) Ciliia) .

da paiaaidl allall 8 2Ll L) e saldiny) e

16

=l aa)
#1998 — 1996 4wsldl) 3 j2liall 9,3.3.1.5

e Ao sanall g0 Adau 5 A0 all Caai 21996 alall b
e «%80» Ay (paddy all Al 5 e gl T gy
Joall o dags joaiaidag y &l sda pall A IAl 3l
Lo g i (e dld) O B Al 5 ¢ gpally AT 5 il
Aallaal (sl da gy e 2385 O Sy Jgall o2 Al
¥ Aadlae 5 ()-8l ALas) AL aie) (¢ sall deas

(A et i)

£1999 dudlud) 3 34l 9.3.3.1.6

Cinens (1521999 sis A OsdsS ag b3 )la) ol
A clallae (Al e galll aa ¢ 92l e %90y sliclh
Ol 5 53lie A La conen (ol Aaltindd ) J gl

O s=ally 3180 5y all

das) sia) (§48al) 5 000 9.3.3.1.7

&A‘J—J .A_}sﬁJ:&_UAM u&\}néc BJ.JI_.\.AX\ sl a Q_GJ).\.\
ad) A plaBy) cladladd ol s dll G ia
Ui aa (mall oy 4y e Lol aday A gall o) 3l
AplaiBY) el pall 8 s el clnlad) 3y Lol 33l
Ar“; :\_‘}ﬂ\ d_.AASEJJﬂ\ ;t_gjilg} ‘EJ‘)JAS‘ C_ﬂ_’d.\lb
A5l o855 03 saiuall ot gl jalia Llaa Jalad (§58a
(oA Josad IS ol palial aday oAl dasll

Ogmally ANEAY 588l Jgad) 5 s 9.3.3.1.8
HIPCs

AN \B)ﬁiﬂ\d}ﬂ\'&)ﬁ\_}ae—\m’, “?;i‘&uzj,_.m,z)_ﬁél\
“Highly Indebted Poor Country”(HIPCs) ¢ s—b
80 pall sl il 5 gl A (5 st Al 59
s sall (e 2saell L 52051996 e 6 Lede
Alagall Jea WA als anlin u) cilael e H.ﬁﬂ Al )



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

Ll Siale 4 alady) Z3laill JS i, dgdlasy)
i g Al 5 Al g A abai®y) by o i 3
JUYSROER (US> WE) EU NSO PN P Wt
Covagdama o 2y lgaladi uf ey 3t Al
G s Aol Ay plaill 1) 1ol wl 23 5 aill Sl ae
Lgatl a5 alaill ddolaa (3 ya g b yaiall oV alaal) oy
(3 sl A SlSa Al 50 LgIMA (e 2y ) BLSL
(5 sl Jlail) Lganf 3l aill A jlaal) il idatl) Gl VS
LY Sl 5 el ST Gl 5 llpuadl (a5 ¢ il
(Sl ALY ) ysrie Al Hal J gl adaas Cagatl
LRl 5 ol i) A 1A xie ar e Allaial B san
e =l Al geu g A gall Ol ol M el s g
el 53 jaladl el pall aladinly @lld aty g ol yaiall 35S
LB Aalald) el ) (e 2l & peds G i )
de daadiep 5 b dals ol aa 65 o ¢l
oDl sl (g Al s AV C¥alaall zilail ol
ki IS Eoviews gl <13 A bl (e g cdgia )
A0S ) sl il slaall 5855 Ll aea il
GLIXS 5 (a5 iy ) Tl ad ol el allas ygads
Ll g el yopriall aaed ) ool Jaaiy) il s sk
YAl eall 3l aladil 8y 5 paia cadlaiy Lae Lgiisil

Ay
LaBY) g alll o ggda 10 oY) llaal) 10.1

Al sl g Jias il Glidall e de sana 58 73 sl
QLS JC8 S ade jaadll S5 laBY) cilelbd (e
T sl 5 gy y i¥alaa 5l Al I i Jglas
pSall 5 dagd Sy (i o8 sl ey 5 Joadill (e 3
Glaal) prndi e 4ty DA Geatbizisall e
Yzl Y elld g digal) e La jued sae Ge K
Crrmy A o () e pdalld el Al 5 055 O (S
Al A Wl Galaal) ol ol S (Ul adiaiin s Leaa
sl s palaBY yal gl iy d oa ALY
Gl il e 4l gay sl g ya i gad ga il
A dlaial ) el G L Eall Joand ) A5 Sall
Gl i (o bl 73 sl (5 a5 BaS e il
Jstaiu s Al pdie Ol jpiie g Alse Ol jpaia 5 A
iaall Sl ¢ 3l (aad Gkl Jaadl) 104
(st 0 ol Ayl e S iy choga A (5l

17

FUG RIS

) ia ) LY et
B el Ja g il ld chledail) dlasalh) e

AU Aatlaal AL Y e KAl Camiza g N8
Aol agull cpall 6l 55

A pali o ldiay (pall Aalse o

Al dlaa o jliag (pall Al e

Of ety Al sl ol jalsall ) etV 138 JOLA (e
28 8l el 4y athaas 3 ey sl
aainall 4 AS 5 Al Glatd) Ay gl A dialed) sl
EEN Al la b A AN A gl A3y )
il g (3123 A0 gall < yalaall Jrae Ll () ) elgilasi g
) lac Lusall (e 3ILEYY (pa Lga gad g (gl guall 88200

Alall A gall Sl sl J sl Lgaa yids
sl A gaae Al of bl g <l Sl 2 S
2y lgale el jruell e Jaag s Gilia s da A
8okl Sy VA Sl 038 (o painall sl g sl
e G G ae S dalill )l b Lgile
(o) s aa e Aaall 5 Al cilgal) ae A i) Ja
28§ gaiea Jf (e Lgal 5B ot il bl of @3
oY) FOaY) Al st Lades o )5 sl
A Al G small ddelias Lgle i a8 Il

22008 s Y52 5= (23.299.000)

= A A ¢ gl Aalal 1 U gl 10
Lhaal) elalaiy)

cslaaii¥) Jlaill 8 Laga T 50 il 23l (1als
Aala®Y) @l yaial) dands e Gaaill IR (e @l
JS il e g8l 5 aad) Lgaianyy Lkl )l (520
=) ALY g ad iy adlayg ¢ AV e Lgia
By ) ysie G AR LRl Lie Uagd
¢ sl S aBY] ol 5 elaan )l ol Dl 1S
Sl ol i i o il ey (i Codlia) a8
Sale oa Gopdadll Cliby i L) (and g ¢ il
A0 ol Las diiiina diboan) (ailaad <l by
JSLaall (e L e 5 Clld) ad 65 Al A feria Aplian)




29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Al e Al o Naall oy il (55
Ladasyd e jaddiaychl ) aadill el & cilall o w
pre) Badall &l jasall Gal g & Jhe bl Sla@y)
(3sliSll 5 il are 5 5Ly
e T8 235 aill (5 K o s gl gl galll 5,08 o
AR Gl aiall ) g 2 il
g3 smaill 13a () 3 Alalasl) Kpusl® 35 a5 ) ALY,
O San il AalaBY) liall )y of ey
bl LSS S g calaall av e J8 LIS 5 cddalaal)
>laae by sy e doadl Zasaill el L
sda dae o) LSy i) 13 a Qe oAy claall
ol e 3 ol ydie] 23 saill Lgy oty Al pailadl)
(23-18 0= 22001 ¢ Sall ) Asalal)

=le A JAN Gl S o dlaall 2,10
22005 — 1990 O—e 3l Aba ) < jalall

(s yaaill) (g il el s 385 ) s3Sal A Hlall o2 Cuadd
oaibadll aal e 33w Al Al jall cul gl (2010
(Al (gl 5 BY) Al 05 ¢ i )Y Sa® Ay
e o Ao A G s il sl (s gl pall 5
Leidle 5 daa Al ol A alall dalaiy) oY)
(5 sy 45l el JLaaY) Giais Gy s dpaiilly
O e il s il 8 4l
Al 5 gl 2l A HAl) (a5 81 Ailai Y alall
el g adldll call o s  laiin¥) g LAY (o
O sl o () A all ¢ ety e il giaie 4-Tadd
ol dAallae 8 A ) s dad) N LD a1 Sl
9 Ao Al aall Ad o sale) 8 A Tiae A sl
Lo @ailS L) o s thaall mlaill Gias ot il lee
Gl A Gl o Al Coana gl g e N e Liige
O oy s Al AU G oa La) A A gy A1 e
cag bl ol 43 08 e A A alaBy) JSLagl)
o A ud) g o il ddladlg dladll
Lail g yaal) gaall e a5 ¢y saall deasl 4 8<
Ll 3 8 Afialll caandt il (Liayl Jyshall ol e

(4 3 2) ALl Adabeall z3 5

D =F(X, LD, GDP, ER) (2)
X=F (ER DX, PX,D, R) (3)
ER = F (INE, RGDP, DOP) 4)

18

oy L gzl gaill b ciaa 28l @l ol

ol s il o gl L a3 3l ey i) il

21 102 22005 Aphe) 73 sai JST A ga gall laLEwY)

(28

4 Model Econometric —tdll sSaa®¥) =35«

o g lalay il dsaeliall asian iy ) 73 gl

Lpalaiy) gl S z3laill Ly Sy 5 ¢ e sl SaBY)

Lo Luy (53laiBY) 23 sail) IS 13) 3] S jall of 4SLul)

o s N LS g cam i sai sgd anll agd o

Ao AalaB) pilaill & jiiiy (o hld 23 el s agdll

02002 coisis ealay (oa ) Lgie Aipma pailiady

(37 :u=

At dbaBY) Gl wid)l Al ol al o e
Al yiall cYalzall Ca yat YAl ze de gane Aol o
.Simultanes Equations

e ST i Al - 5 all h il G gl )
LS (Bt Ada] ol ) i oy

aed o aadi vl pa g aill agdacl o) il 8l e
e el 4l ey ¢ S 23 il ) e & L
Gl el LB )y mtandt s joadil) ) ya

Gl1ag dgolial alai A palaB¥) zilaidll agen aais
Codlay ¥ 3l ods Cllales o i 2ie A0 ey
Cilalaall o2 gd A gdal) ail) s 8 Laily (38 530l Cualil
Y 4l LS caaindl e ALK 3alEa) pan Ay sraal 1505
) ALl @l yopniall agen lisall 8380 o Sy
) AVl @l salail jia e 55 O S
Ladali -l adll o) ol ol Gl 6 deadiiall uplaall
.11 :u= 21992 ‘da_ilé) A LalS A8y Cld cud <l saial)
(19
oailiadll Uiy ala®y) 3 saill 53 g 6 aSaill <0y
1(41-37 :0= 21998 ¢l s ) A
A laill ol 23 gail) Asiae (ol 1A B Adal) o
= A plaBY) el gl Caay (S5 A alaiy)
Ay pagiamiat )y Lo a
chgﬂichj_d\z)qjgi;w\u_bbm\ .
e Laulita () ¢Sy JS Gy Al l) laalldiall xsia 55
A8l 2aa A ALY ol jpaiall ledl) & L)
Gl sl sda (pw

Of g ) il o2 () 3 satlaall ) jaBi A8y o



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

3 smail) O o A Hall il yriie (o —hadd) Bl Y
Ol Ailiaa) ClS 5 ¢l JSdie (e 51y JalS))
13 e (10 <9 ¢8) c¥aladll JSI(D.W) @ s—sil 5 —

s s=adll
D.W = 171 I el (8)
D.W = 207 4l dlied (9)
D.W = 245 ) diled) (10)

) LB dal il (Sl 8 Caoall J 5L LS
I laall o) da Al il jobad) e sdlaiel
agle o b Jleud I (o oS3 Ay 2, Ly
Aald A Al A ol gl e sl aie Y s 5 5
SIS 5 gy pal) e 5 A jadl A Hlal) cilacLsall 5 il
o el of e sl 5 ez SLATL Galalal) (uia Y1 g sas
=3 ) ol gl el alads) g A shaially Al
Craals Al claladl @3 et o LS eclae Lusall @lls
Lelgasl — L5 (a1l - A Jla) e sl ae
L saaall ama e el 0,1 A satil) 5 panal) 81 508
b i Al Al o Al cuaa o 288 S da il
) 5l (i el & sana () aJAl Gl Ay s
acde S La Galaal il (e S0 Cualy el
e sal Bl () pdile a5 il Al 4
PG SRR UUE: B T UL VN [ i G IR WOSL |
1ol 5 Aud all iy 288 (ol A add Jaeay (3lay Lagd
Ol elael J 2l 35 (e oy Las o IS8y, L sale
Al sy sdad saly j s ¢ i gl) ALYl e A lal)

R Cmal) A3 clar s &I e thali] (.3
21999 — 1970 (e 88U i gal) jumiad) Aaidsy

B et ) il 2 (2 (Ml 2001)
plaai il LIS L ld Loabia®) Lad gai 4t (93-S S
CLEERY) LS a3 ¢ siaally Aie 3l Jadldl cilily
s all Gl pall 48y Hla Cialill aadin)  (and sl (o
48,k 5 ¢(Two Stage Least Squares) o—ils yall
(Three Stage <O Joal jall @l (5 ysuall Sy all
V) (15-11) @¥aladl z3 sai 08l [ east Squares)
A A e Leadlis cailS 5 LIS Ll Linbiatd) Lad sai

Do o i eel i ot (sl i sailly oS

19

O &

D A A LY A e
X A,y Gl g
ER iy all x
LD ST BN G SN | RS S WP Y | S YN
GDP S DO B RO P 1
DX S el ayas
PX Al e
R re—taY) &l e o halaaY)
RGDP oiiall o leal) el &l
DOP s il alall lo ALyl i

el e Y1 e jalia e G JAl) o gaall 53 ol
31 Ada sl 5 Lt Lyt ) A LS Adlnall 50085 iU
2S5 (5 38 pall 5, el @l il jall 5 &gl
G A JAl G sl o) G sl pall Sl b ae iy
ad o AN )yl Al Sl il e g Jasa A
s sl adl 23 el Jaes ol jalal)
< jalall gai e doa jil el 8 e g eca ol
A5 5 Al e ) yaiia 3 LS Lagadl ga o mdiall Jalss
bl (38 5 A jall apity Aall Caald ) Aals il ke
Dl (a5 il slaiBY) bl Lgle o jlaiial)
Dlonalld cgala®Y) lpmall 5 i@l Hlpmall 5 Slasl)
e h g ) ja Gall Ay gina e o yatll g8 Slasl)
Gela 5 (7 €6 ¢5) damall apaaill Jalae dad JUa

A sl e
R2= 091 Y i liadl (5)
R?= (.83 il i sl (6)
R2= 071 a3l adsledl (7)

O 3 s—aill 518 o0 e aray o3 @l Hledl) L
2 aiall dadll Ll yY) A G e el JSL
) CaNUIA) RIS S 81l 5130 L Y1 A
el G gl g — G WD Jlid) =58 A
s Al GLI, 5 LLg V) A e 3y
LA A e 3 5 g paadl (White and Arch) Gi)s
<L bl ¥ A 88ass Heteroskedasticity o—tal
A Se 2525 2w 4 2al Matrices Correlations



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Uibee ol 5 ¢Sl 23 sailly adicaill Adolae 8 A jaall
I g Y A e (e lad lea ) el sl
DW Ol 5 — g Ailias) JAA e lddy Bl ll
sla G oo Galill L) Joa s () aliall culS
aaill Jalae S5 Gl JSU e e LIS 235l
CYalaall JSI(D.W) sl g — G le Ailian) s Janall

il s e A8 LWl (20 - 16)

R2 = 0.83D.W = 2.04 sV il (16)
R? 0.78D.W = 2.62 4l Ll (17)
R? = 0.6ID.W = 2.13 438 il (18)
R?= 0.86D.W =147 il i L1l (19)
R?Z= 0.92D.W = 1.82 i—waall il (20)

Aoty g dadl) aladi) s ) bl 10.4
AN Gl gL A 3 -8 Al g A
#2002 — 1989 (s—a 5381 gl

bVl dadall (e dadiay 4iul )3 (PAtE, 2001) L%
Al jlaall Jelis gaf 4l QU Ca (Al 5 400
Tasad skl s Lae dlgin gl (e g 5 () Ao il
IS B il aie S Ay ) s deill (5 5L sma
G mladl 5 Do sleall Loa 5l iS5 daalise Cialdl Casy ol
¢l g SN AaBY) Jlae e gl Silaaly
e s Lgebaal st e Ulla 230l ol 5835
A jagas 8 ac ke M) Goslall plasiul ) el
A A 5 A pae diadl U 0l 2 )
1ia e (25-21) OY¥lae (eed e zdsaill S

sl
De=Bo+B1 exp+B2 imp+B3exch+B4inf+B5 gd
ptui (21)
Exp=Bo+BllagExp+B2exch+B3de+ui2  (22)
Exch=Bo+BI1r+B2inf+B3rgdp+ui3 (23)
Inf=Bo+Blexch+B2 m2+B3de+B4gdp+ui4 (24)
R=Bo+BI1f+B2lagr+B3exp+ui5 (25)
10 &

Exp ol Y

Imp :JJ\)__‘\ YA 24

D, = X, M, GDP, ER, INF (11)
X, = DX, D, PX, ER, X (12)
ER, = X, R, TOT, DOP (13)
INF, = M?, RGDP, ER, D (14)
GDP, = C, I, NT (15)

10 G
D¢ ;ﬁ)\iﬁ\ ol
X <l jalall
M a5
GDP «H\“*Y\ ‘H;d\ Qu'l_'d\
ER; rpmall e
INF i) Jaa
DX odall o sy
PX 1l jalall
X, B3, s el el
TOT ol Jalll ag 5
DOP ol Al e ) A
M? 58l e
RGDP A HleuVL laa ) el 3l
C {E b PN
I by
NT NP FUIR T TN

) priall aal 48 jea () (ML 2001) Gl 52 Coagls
sl end oAl ol e 55l ALK A pulady)
ol s oA @yl e psie IS A
Dy el Aad) il 3l s sl ol o
Ladgladd o diail) Jaaa gl jaliall gaians g yuall
Sl 5 gl 2Bl (§saia e Lgran o A Sl
1999 — 1970 G—e &8 Al yall Sl 5 45 53-S 5all
sl Aelia a8 Gl slaall g S (amy 855 aaal
SIS 5 il e 2 lin sale e eliodlel Jalll
e Selsi s Al gall G WAl )l e ala
Uida el1y 5 gl catumill Jana s <l jalaall (o S ps
s A A sl yeadl <l palall o s ol pall 3 ga
Gl aballg gl ana g pall g palall
l il IS 53l aacaill Jaxa s i) 5 ) 8



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

Jraall 2 sl Jalee il Gl dpabai@y) Aalil)
-26) @Yaladl JSI(D.W) O sl 5 — G la dfilianl
il s e (30

D.W=096R-2 =091 ¥  (26)
R? =0.82D.W =175l i el (27)
R? = 0.67D.W = 2,02 134 i ds=ddl  (28)
R? =0.69D.W =232 il lldal  (29)
R? =0.61D.W =244 4 ldldild  (30)

= el A je &l Al dhaall clalasy) RPN
Y S 1A Barae Ol yniay 5l Za s jlb) (b

il ) yrie G )LE (s2a G A e o) ) e LA
dlaaels sl oMef ddnlail) Falaill 4 Lgia e ot )
Ay kg A oY) Vel sl 3l el A yhas s
A )liall o2 d e Callll & g ol ALY
Al Ll sl
Ay Al @ el el ol A .
edyall g el el aaa g el bl
Ly otlea ) aadl zalill 5 ca st Jaxas
gt Ll 5o ghsaiy Osall s gis—al
A il s Al ) 5 oY)
) il g e ymall s el jalall anay
RO RN U | DY PURIPNG EN| NI [PRIg DEQ
G s g iy Ol g il el e
Coianat Laty o JlSl) md g ail) 84S L Yalas
Al el e EDLE Y Al n e s
o ZAlaill bl palall A aa Ll .
OV Z3sal 8 C o A alide el Lpa) et
Ly o e )Y (oal) dlalae 6 (X)) 3
L) Ciela (sl s gl iy 5 gl s (2
Al sl Gl A bee 8 (X)

@‘ggd.d Jalsly Gl\g—eﬂ\ Jaad :e\)ﬂ ol 11
daglli g A A (1) gaul

Al il (el andioial) g galll 11.1

iy (o Al il o il e Al jall aai)
Z3saill 5 ol Al Calaal (giail » yiEall bl 23 sl

21

Exch syl
Inf ;54..;\33\ YA =a
Gdp PR DL R PO R o w1 |
De el ol aaa
Rgdp (sl Laay) (Asall il
M2 Al Ak
R URLEQ | | S RN
F A AN el gy lEa

I8 73 aill Lale 5 Ui Ly (PAtE, 2001) o585

a5 KB adl gl o s g4 gl

Al A plaiY) 3l ot A lee o) JUd g el

ezl Goplail i il A el A le 84

e -z Maill Jlexialy sea 3) il o) il ylandll

sl plaainl Jof S A palaBy) ) oy g ¢ gl

2S5 Al s asen e danli ah O an z i sl

(Paté, 2001 )2 5 (3 IS5y il ylanal) A illae (s

e s Al pal Ay s 8

g ol o B A JAL S SR A B apay e
e Al g A g A BNl 02 5 il ol
Al Al e 2 2l

LR A e e Al Gl ph e o 18
AU Sa s (Sl o dadll Lol yY) ALK S g oyl
=Y Al Gl Adales 8 31N Ll )Y
Azl

Al 5yl s Al e sl Al e
(F) Al cilsxilly 5 (LagR)

.Forecasting <l _y&iwd =3 gaill alodiul oSy @

2 e ey 3d s sl 5 Gl Al il
2355285 daasam E-Views 3.1 bl sy
o Lade Gojlatiall el (385 5aaaal) il )
) a5 il S BY) s a5 Sl
ey il Ay e e iy aill @3y iLanY)
Lgliady A ola@V) A plill 55 haie aw Lgriillas
i Gtatall (il Ll 5 i (53] aainall
B )y il JSLGl (e g3 pall 518
O B2 e Gl i) ) A jala®@y) Ayl yy S
il SBY) o3 a5 L i o), o) il alaall il L
Q_Aa\)_.,ﬁﬂ\h)_ug;a_gb_\c(< HY\'“. 5% Al

ATa!




29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Yol A pall il i il ) (KL
ALY (60-36)

Y=4.02+5.16%*ER+0.0014*X+5.39*GDP+0.098*INF (36)

Std. Error= (0.753)(0.476)(0.004) (1.76) (0.009) 37
T-Statistic=(5.338)(10.85)(10.13)(3.065)(10.86)  (38)
R?2 =0.92 (39)
D.W=2.60 (40)
ER=-0.99-0.011*INF+0.020*R +0.020*RGDP (41)
Std. Error=(7.406) (0.002) (0.001) (3.43) (42)
T-Statistic = (-2.565) (-4.913) (0.540) (0.386) (43)
R2 =0.80 (44)
D.W=141 (45)
X=3.79%Y +0.041*PX + 1.16*LAGX (46)
Std. Error = (8.995) (0.005) (0.129) 47
T-Statistic = (0.229) (0.808) (16.51) (48)
R?2 =0.83 (49)
D.W=1.86 (50)
INF = — 33.08 + 8.61*Y — 47.45*ER — 6.38*MS (51)
Std. Error = 9-(7.291) (0.920) (5.192) (8.75) (52)
T-Statistic = (-2.867) (9.365) (-9.138) (11.53) (53)
R? =0.71 (54)
D.W=221 (55)
R=0.013-*F+0.032*X 0.3-*LAGR (56)
Std. Error = 9-1.825) (0.009) (0.204) (57)
T-Statistic = (-5.534) (3.445) (0.003) (58)
R2 =0.61 (59)
D.W=1.93 (60)

A sadl) apls ;AU qulbaal) 11.4

G uaiBY) jlmall (389 zisalll andi 11.4.1

bl 51 Al A i e 5akiasall sl aai
kil i Cas e Al a il a0t o g )
Gilalzall ol HLE) (e 303 aa lal i) ) A alaidy)
aSall 325 0 Ban aall il S8Y) 02 a5 (LA i o)yl
B g AalaBBy) Aoalill e Ol poadil) Al g2 e
Aaph s dpa gead o Ainlaill & panl) p aliaByl 4 Hhail)
Cilaleal) &l HLE) e dtae 3 4S8 Eralill 3 50X 93 yalll)
idigse gisai Of S Soaally dlganas B a Sl
alal) i L) LS ) sia e A A1 (sl
A A Gl ) A sine w85 an (Sl Al 02

22

AGY) (35-31) ¥alad) e sl ()5 S

Y = B0 + BI*ER + B2*X + B3*GDP + B4*INF (€29
ER = B5 + B 6*INF+ B 7*R + B 84*RGDP (32)
X =B9*Y + B10*PX + BI1*LAGX (33)
INF = B2+ BI3*Y + BI4*ER+ BI5*MS (34)
R =BI6*F + B17*X+ BI8*LAGR (35)

:0) Ena

Y (AN Gl 4 gl aas
ER 1 pall
X 2l FEEN
GDP i) sl il
INF radll Y ana
R reaiay) il Ll
RGDP TN R RN g PO i
MS (8 i ye) Apamil) ALY
F Aan JAN J)5aY) a g3y i
LARG Al daud) e sl

C A8l gigalll ali11.2

A iy Cralill aad 5 A1 VoLl z3lad joai aie
505 Y (s all Gl yall 48, 5k (g 58 2aly JAY
Al o g ldadll Jalas 3 5wl ol yossial) Ll )
¥l 3l dpalall (5 aall Cllry yall 38y Hha aladinly
L) w83y ) Sy ¥ 3ol 138 G 5 68 e 40V
Sady Ladlaal l13 G yay s (3l ad e iy Lo
Ol (3 aladiul i ) 138 aing 5 Al Y aladl)
ILS -8l e (s pall Cllay sal) 485 5l Jia (5 4
4y sk 5 2SLS Gl yall Gl (5 psuall Glay jall 45y 5
485k s 3SLS dal e GO @l (5 ymall Gl yall
Jlaia¥) ady yh s LIMLw slaall 3 sans adac Y1 Jaiay)

FIML & sheall JalS o dac Y|

CJH'A'“ g_(\ﬂ C.U_A.\S‘ J_Jﬁi :dfi\ ‘,\Jhd\ 11.3
O gl Aa JAY)

3SLS 4 ylay dan Jall o sall A3 gar0 3 gad i 0



22008 — 1980 (e 5l IR daa JAL o gall () g3 Dlaasa o CRISH _ulid 73 gad aladia) 1 Juad daal JS 63 s

O gl A gt 73 gmad il il T i) gy 15 J 92

REEGEN
aya Ll allaa idall
igasyl | Tidad | Adleadl | b
T daidl Aalaall Aalaal)
0.0000 | 9.907687 C2(ER)
0.0000 10.49897 C3(X) ol
0.0259 | 2.256529 C4(GDP) S
0.0000 9.215039 C6(INF)
0.0000 | -4.618915 C8(INF) b el
0.020 -1.279682 | CI0(RGDP)
0.0200 1.231491 Ci2(Y)
0.0500 | 0.601520 C13(PX) el il
0.0000 7.544170 | CIl4(LAGX)
0.0000 | 8.830679 CI16(Y)
0.0000 -11.57004 CI17(ER) pdal
0.0000 | -7.758465 | CI8(MS)
0.0000 | -5.368439 C20(F)
0.0071 2.741111 C21(X) haay)
0.0300 | -1.819065 | C22(LAGR) )

E-views alaaiuly ciblall Jalas

ey <l il e %85 i « PX , LAGX)
Ol ol st aela ) Sa %15 LAY A
Lhall Jsle - Lgran oty czdsmaill 83l jn
S e aad 3 el (3o 6380 o L8 1A
il Jaae Adilas (8 A Saaall )y aial) o e
ety &l il (12 %74 i (Y, ER, MS) (2
O ol Gl yridd dela ) Sas %626 L5 A
Laall Jule i lgran adyczigaill ,ddal jn
A giall (858 axd 3 paill (3d 53 B3 o (L 1A
= ebbia¥) idolee b A el @ i) o) e
ety &l yoaiall (5 %65 i (F, X, LAGR)
O ol Gl il dela ) S %35 LAY A
Lhaall Jsle - Lgran adyczdgaill 83al jn
A giall (858 Htiati d sail) (58 538 s (LB 1A

sApld)al) @l paial) AU alade) LR 11.4.2.2

G yardall st alaie Y Al ¢ T o Z ¢ F &l jladl) Jaiig
Alaliall o 55 caainall Cilalad dpn (Wbl 3 il 8

565 3 goail) ) yorile i le ol il = e (s
(19-11 :0= 21992 «Jaild) adlaall i s

Auany) Jlaal) 3hg 7 dgalll anli 11.4.2

LBl A jo (8 dagall Hlaall e Hlomall 128 2y
Gaa sl 5l A gina e iy aill L1 ALy
csinall Ugliias s Aol g 1l (3 3 i ga Liins
il et LSS (a5 o) iy 5 e i (530
18 :0= ¢ 1971 « ,Susal) A simal) SLiAl 5 (Gd il 3 5a

(125

G5 Saga L33 11.4.2.1

panill Jualaa 58 ¢ il e 23 paill 3 jades (o yadla
Y1358 e @lld Jadle (R?) dad S LaSE (R2)
Yl xe e &S sl Adolen JST (R2) Aa S 088

(4) Jsaadl LaS da JA) o sud) 430 030 7 gad

Jalaa Aoy dtalaa JS H Atadaall ¢ yaial) 4 Jgaa
(R2) Jasal) 2l Jalray (R2) il

R2 48 | R2 4ad | Lgud Alaaall &f paial) Aalaal)

0.92 0.93 | ER, X, INF, GDP | & (nall
0.80 0.82 INF', R, RGDP i al)
0.83 0.85 Y, PX, LAGX &) gabalf
0.70 0.74 Y, ER, MS aduail) Jara
0.61 0.65 F, X, LAGR (hlaay)

E-views ahaiul clbbal) Judas

1Y) (4) Il oe Bl

il ysidl (4 %93 il (ER, X, INF, GDP)
o el aela ) (S %7 S5V A Laiy
Jaaddle aaizd sail) (3 5353 g i 131 5 Ll
Laiy &l yiall (e %82 i (INF, R, RGDP)
Gl ol Gl il e la ) S %18 L5Y) A8,
Lhaall Jale 8 Lgran atis zdsall L 84a) pa

Jaa Alle aad 3 paill (3 5550 5 (L8 1



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Adilae JS (8 (D.W) sl s

Ol 5 — (et Afilian) daid () aadli (6) Jsall (e
Alalae 8 SIK g a il oall A dbes 4 “D W
A baall Al (pe 22t lalia¥) Adalas 5 adiizaill Jasa
68 bl Al 5 Capall rn ddalaa 8Ll (2)
O sl A8 5030 3 5 (5] 6(2) Al Al (e 0 S
O s (el A0S Ll oV alzall (e () oSl A HlAT
LB sally elad S 1Al Jals yY) IS e

Okl il ade Al<ia 11.4.2.4

ol (OLS) dalall (o yaall lay jall 45y yha (g 558
O Gl s i o o e 5 40 5 Bl oL LasY) (s
S IS ey gl a5 YT g By slaiall il Lial)
Clfdun i iy 3 hasac aa gy gl Hsm pa
D) ol (may g oy — a5 ol Lgia (bl
S A JAN Gl sl A e 3 g e (T — gl

NEASTEEN RPN R Gy P i i

asalll clalaa Ao (h)lg — culy JLES) mdag 17 Js

Prob of | R? Prob F- Qstaal)
“«R?” of “F” | Test
0.152 | 9399 | 0.154 | 1.758 | &l cpall
0393 | 6.272 | 0.458 | 0.999 | dipall jau
0.093 | 4.745 | 0.100 | 2.685 | «isstall
0227 | 11.762 | 0.239 | 1.440 | adaill Jara
0.123 | 7.247 | 0.127 | 2.055 | Hhbsay

E-views aladiuly cllal) Jlas

(Prob — F = 0.154579) o} a3l (7) Jsaall o
Of ol sl 385 Ja 138 5 (%5) o =S a5
el CoOLEA) Al (e (S Y LA ol Aldalaa
=i a5 (Prob — F = 0.458628) of aad el
s A balaa o gl g a8 Jay 138 5 (%5) e
Laa3 S 5 ¢l LA A e e ilad Y iyl
132 5 (%5) o= =S 25 (Prob — F = 0.100749) ¢
O olad ¥l palall Aol o i1 Slgial (385 Jagy
Prob — F =) of aadl el 135 ¢yl cadlsal 1S e
Jlia) Bd g Jay 138 5 (%5) o -S| 25 (0.239795
(il DA S i (panila Y sl Alalaa )
O =St a5 (Prob — F = 0.127132) ¢ sl el

24

LS ¢ ainall (ol s bl a2y T Test « Z Test o
podre aaiaall il s 30 e ST libud) aaa ilS
Teladiul sl V) 5 7 dadd aadiul oty Lglaa
T35 (b Aiaadl <l il (5) Jsaall e sy
Uilias La 5ili alatie) o Sy & pa JIAl gla sl 330 5300
.0.05 ¢ J31 (Prob of T) i )Y &l 13

bl Jlaall 389 i galll anids 11.4.2.3

1z A salll &l jaial Aladl) cillals Y 4 ghuaa 1
el ) A ghmay gl AN il il (ya Jaadly o
O s ddle Jalsjlda 50 apa s Aol all <l il
R md ClS G o laay! ) il 5 cola )5
O ) 5 1) (M) ke Cis a5 ¢(%91) sl
Lol )V Al e Joa sl aalS s el oall dslae
AC S zolal Jodasae aagy caraidl )
odall s Lgin e e atiall o dadl) Ll Y
aia HLRL s #d sl 8 Akl Gl joaie S
Al el b 5 il e 5 i Tt il pam
1ol » sUadS SN Bl Y 2
¢l (OLS) dalall (s sl Clay jall 5y sl (5
db Ly dday yie e 540l 5 Sie oLVl O alae
S 3 el ) 3 g g Jlaial Jand SLaBY) <l 5 i
Le gena 84 gie ) Jadl by aladt w3 e Loy s
) pgn i C8d s (505 28 VS () yaiall Bad ata
Ol sl A 5020 3 gad joai aie Ll 3 yall g
— O Ailian) mil S Y s Sl B A

Uslas J<3 (D W) Qgmuail g — O dilian) gl 32 16 J s
Al A pall 8 geadl) e ALaa (e AS gl

“D.Wy el g - (g Axibuaa) Astaal)
4Gl Ada jall
2.60 @AY
1.41 i pall g
1.86 il jabal)
221 piaill Jana
1.97 hbiay)

E-views ahaiul cbball Judas



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

(-0.011) g5t G pall joss Alslae (3 o il
Anal) 80 e As Al L jld) of oDl
Aade) iy iag i yall pug ol gw
Loleas) 4ol

Alaidy u—k‘- 1.),\.\.“ g} Z._JQJIA'J\ ;\_“ux.uﬂ
O smaall gl () SlId 8 il 3 gny 1 g
Jlaniwl€ ¢z HLall e Al Y] 84 akls 4l
) e ) 5N g g (8 A YA (g 580
@l Jal 5y pal gy 8 aladi g ASDlgE )
AW Al gl el ) Jo sl Al 4885

s A A paall Moy M il L) a2y
A e e adally clal A ade s Y 3
by aal) mall) e Ayl ABNe dlia
Hlaa ¥l (el Ul alaie) a5 s A Gl
) mitl asaly o of ol (Lol s Lalas)
“5.39” Jladay 3y Lgpaliai anl s 3aa g HlaaY)
=l Jalna 3 l) Cielan s o jall il
L ge a1 ol A bl 8 eay) )
laa Yl Aadll z 3l ¢ Ayl A8l e adl
el il

Omill g il palall aaa G A b ABe dlia
Baa 5y Ol jaloall aas 8505 6l o 2 JAY
O=ll (80.0014” e saly ) Lgaalaisaal
= Gl sl ol G SSAIL el s A
Apallall (3 suall B g all s A il A dlie e
5 6y s il il pslaall Cail g e Lyl e
O e Sl jdgiar sl Gadll Lol o
il palall daalwe A o) i il =l JOLA
e LA Gadl by ddmin il ol 4
L3l 5 «(0.0014) st 5 &l laall Jalaa
Ge giie y e sl Gl jala o 2S5 da sl
Al laLgdeds

paa Al ) (B Gl B A Al Jaaa adlw
anzmill Jaxe 55 140,089 Ay (2 JAI) Gl
«%I» Ay A Dy e oa Al Goall aaa Bl 8
o adoaill Joalaad A gall Al DA (e L3
0.089» Aoty ¢ AL il Adalas

Cigall o AMan (b aliaY) Jealae A
Aoles (b hlia ) Jodlee iad Cela ddad
Gt SIS s Ui Gyl e

25

Y o hliaYl bl ol a5 JLal 335 Jay a5 (%5)
il GO AU i ya il

il 5 12

s il gol 2 alS A V) Vol adl) A shaie Boglai aay
O smaal) A 030 23 s sl 3 e Ayl IS slay)
Ealra i a5 (32008 — 1980) (e 8 il oy HIAl
L adlaadl s, aaad g AN 5 55 5al) Gl il
T s aii il (madl Lgaany e ol sl JS 53l
83 5 (e 2SN (jia i ol BN 8 s Al )
e ey ccal ) Siwyl g sl ‘r‘:‘\_'ijﬁ.njc.q}_/d\
e A jall il Cela Lgal) Joa il 4 ) sl

el sl

il 12.1

AaBY) Sl )05 IS s (8o gl Glaliiall (e
3 alal 3o al gl Alibaall Zig i pladinl of (bl
Aax e joe gl s JAN oAl AT bl
3l dul all e 3l 1A el 8w il La e Y
L JAl 1 sl A gpae Al 50 (8 Y] Yol

A il Aud jall s 3

A Al Al dal) Ay alalal) a1
SIS 5 s Al 3_yih LA dua ST (41 gead) Ay gada
Alaall il o il g Jalaall -l
ol sy 53 o AN ol JU Jas e
o3 5 o Maa ¥ aall w3l 5 el jalall 5 adiaill 5
A A Al ey 3 L pa il il
LY A A Gl ) A a3 s oLl 5 AlA
Y alas Asnay b 8 5al) Gl il adaas (praal (4a
A
Jaray il g A Cmal) (o i i mall e 2
el mall il e Ga il je )30 saduil)
Ol Aldalae 8 o paall yras Jalrs Aa CuilS Cun
i g Ll OF sl (5.16) s st A
D A IS5 ¢ A ) A ylai a3
JJJ.AJ.A\AAMJBA_\ASA_\_\;P..A.\M Jrza o yuall



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

g Al A all 5 Aail) bl 3lat A
el @l lall g Jase dsa g ditla ) o5
O omally Saall (ady (s ¢l ) Jane s
Lo )x

iy adlda jlalls ladll pllady A lall iy 2
et 580 e el ded s Bl xag
Al Al A hd pa A LalSia

Dbl w¥) Uadi ) 38 gm 8 8 g gl B g a3
Ay ) e sl e Cagaill Al € Y
M Jlall Gl A8 in ) L) (i g Uy
e Oyl 8 galaBY) g ladll 4t ey a3
sl Yl i)

by ()l pal 8B s b ) Glbis gy 4
JA e el 13 ¢l g eldaal 630
Ls sy el Glatid sl g (sl yilas g
A ) 8y

paa YA aallsale) LA Nesallaae 5
Lo Lo A2l L e Sa J505 Y L) G ¢iin
Ll daali

sl Gle g > Sl Y At W e g alll v e 6
Flaiy) Lalgaa s

Ol sl A gne A Jal saaa il sl 7
o sal) 2 55 b e sl @ V3 g g A1)
i ga3e G sl sl ] ) il sl el
Al

-

Alal)

A e Ay (e AV YAl aall As glaia 3okl 2 ay
i ai s ¢(32008 -1980) (e 5 _midll Asa JLAY ) gl
5ol aaady Al 5, S5l <l i) <Ol alas
() Lgaasy e @l i) JS 5 ild s o alleal)
JRECIN R I N O [ ORI EF G PYE I )
8asa (e 2 SHI (o y i il i) 1Bl 2 sl
o o) i) e Tl sl e 45 j0ie 5 23 salll
it 4wl all (38l Jlatll MR s Ll a5l
(= Aol IS S aBY 23l aladin) o (b a8a
¥ (e 2 Ol s A Goall Glarae Al
e a5 Jsd Baa g Al bl LBy 8 250

Ol 8 ) 8l aila g nilaEY)

OF o elld (5 a5 daa i 25 (0.000482)
Arni Vg o hlia¥) aaa g,

Glua 6il) 12.2

O sd) A e (e A calaall Filaidu) j2aay
(e TL Al pall a8 el ol gl g A )
) i il Al A8y pelibndly e g i Y gl o
S Sl Ady ey aiad T 95“)7 L giilana g
3 ) gy 2\__._..\);&\ ‘é__,_a)'j JELTARY I D SVON | B 11 |
oo shall A8 by (e 5 s aan alaiaY)
dee s dsade 355 umy 5o &l dacels dla@y)
e i
oLy 3yl =l G:\LA.'L“ sl (glat Clua o ;L}Jlﬂ o
Ol G 8 gy (i) e a2l ALY Al
Lae cladbasl Covagss pallall CaiSs 80 al) ;LY
(A3l yrie JAlN g iaall SaBY) a8l 3 da 5 i Lglea,y
by e Uadl) dda 2l dadlia g alaal) slac ) dilac
[BESPRIETRIINE FL PRI AU JUPES Iy U
B lagd ) bl Ayl Y 5 sl
oda ladiwil (yia pal g Al yall 5,58 A Sl gl
zsmaill 2 s gl b Ld (Lggle 5 ylapad) 5 Y sl
GY bae gl A5 pral g o JalSiall bl galaiBY)
PO | RSN i N I | P N | U L X PN A I A EEUPN
il Yol i glata oLy Cargs Al jall sda chpla 28
Laghaiall oda allas 5085 Aya HIAD) o sadl 4 gyl
PRUSENR< F I B G0 JE R AP W, A (1| U ¥
Joia ) Tl A1 Yol sl A glaie HLial
(it Jadl 31 gl Sy
) L Ugiiaati g Ly i 5 <) jalally plciay) ]
e Al ol A and Agal sl a2l e )
i) aall mll s g maall il gl 2
2 O Biady e L& Y1 5 b pall prs il 3
e dad) () e
Ml g G aanmill Jaae yaids e Jaall 4
Gl ) 5,8 A Al ol s aa saly ) 8
bl Lsa g 1
s Gl Bl s g BIE .
L A A5 el A SY deulall gl sal) i ]
O Sle gdaall o) jaa (8 EAY #3e 3 )5




22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

.gov.sd/node/739

gladll (Glhi (22007) 2ane e A abli (pal s
Ol gmal! (LAY Gl A e Gopdailly Lol
e fuale ) 02005 —1970 o 5540 4
psdall sl Amala s gla il s o jall 63 ) siie
Lo sl sl

Loa B0 Geaall 37 (22010) .2enl 3508 (5wl
A )Y Al eyl Qda i ¥ @l alall e
Aelall o)) Al

Jo= Ly (p2002) 3ale (e s ig (Bara
il palsal) JBs 8 Aa LAY 14 gl A guta 4 i
Wiy tasta all da AN ol saay oA
Ol gl

Apalladl 4y saall A 1 (a1996) .ot ) seas ¢ yalkall
http://Www. (— iz i) (8 ¢ 8 paall 412
.cbos.gov.sd/node/739

Ggaad) (:2005) oLl ase v waa aLEll a e dlae
il bl Gy abll] Sy
ey Aebball 4 pmalall Hladl 4, 2 wl) ¢ yune
9789773281366

(p1999) 328 aenl ¢ ilna g cariall 1o 2ena ¢ yie
A Bl Gy (e g a8l 9 Hlal] AiaiBN
RUEDAEN U P WV O RN 73 31/

i ay Jaall el s8I (21983) 3l ¢ g 5 el
b g pman b Gl Ll sl g 484
Gle gl Jla :me Ay S WY QA

Ayl
Al Qb | sl (uldl (51998) oDl ¢ 3 se
B 1y allae ;o lad

Lga sl e diajl Judledd) (51992) )5 (Jaili
Lol ye dan i iCla (S g gibady Lodpbdl
Dl byl ean aal - 5 jla s cala Al
o=l ey sl

Jsad Aigene JLily Hshai (a1984) sy cJuaid
saay Lgdl ginY JaaY) galaaBV) o slu) 5 Al
O gl iy g da ja) ¢3S all (gl

Loagie (22001) s Oldie Clagll die ¢ usa
M gadl ca b AT Gl gl B (5 LBy L)
B3 gaaall Alaall Gl gl allas 48 55

LY ol Gouhai 57 (22007) o3 a5t ¢ gl

27

2 sall g sibaal)

Ll aal sall g abaall 1Y)

L bl () Sty (21988) .JSle lanad
Al ¢ gmia a2 ene den i cdaaibaadl
L=l C—‘JAM Jha

el 2 Mall A 130 (31995 2ens pnldl) ol ¢y 5l 5
G xSl (8 d puaal) Llaa J g1l 5 AU )
http://’www.cbos.gov.sd/node/739

g plasyl (a1971) atlad) e ) ae ¢ 5K o
i e Aaals Aandaa 5 Al )Rl

gl aliiwl 451 (2006) ) iaiad) (2 el
il palal) e il dgaal 6 LY Y alaal)
2 fieale Al 02001-1999 4l s—ddl
Ol Al gl sl o) e

Jlaady) il (:2004) 78 2e ddde 2]
e Lo il g da S i gutal) L) 4 -8 Sdadial)
22003 — 1980 = 5 554l SR Gl gl 5 EdlS
(O sl casda A B sdiie e piale Al
Al gl el daala

a3 Gl a1l (22002) A sall SLENall 5 )l
to—th gl MY g Adlall 3 ) g ¢ pa g N
el gl )

5l Gla gl elsy 5 )& (22008-1980) .ol sall Ly
25530 10l 5l (52008 - 1980) (e

Loagall Lllall (:2002) Ss—ane $ias O
3y smaiall 35l adll A iSa ; yiaa caloall Sy g

As jidialf Jgtal) oy 585 (22005) 2ene (5l 20 )
i g A Gl ) L gpta UCia 730l
Gosdie ot sl Al «adl Luadl
UV | I WA [ WP PN CP S NP PN |

Saidyy elaary) «(p2001) eliiagy sl
e Aaal e ¢ gualiio e e tdan i il
-l e e sda Al ()l sl (1 da cal alanl)
=205 s

3 J50 85000 (p2005) 2w galgdl 2o ladl
e 0l 88N 5 5@l Jsad) 550l el
http://Www.cbos. = Caa il (36 ¢ i uaall



29-1 ¢(1) 2=l ¢(2) alsall (22017/21438) .(JNBAS) Liwukail] g Lokl o ploll Jladlf Lna

Arabic). Unpublished Ph.D. thesis, Khartoum, Sudan:
Sudan University of Science Technology.

Alrashid, T. M. (2005). Assessing Common Solutions to
Solve Sudan’s External Debt Problem, “Islamic Views
of Solution” (in Arabic). Unpublished MA thesis,
Khartoum, Sudan: Omdurman Islamic University.

Altahar, O. 1. (1996). Global debt crisis (in Arabic). Al
Masrfi Journal, 8, retrieved from http://www.cbos.
gov.sd/node/739.

Attia, A. Q. M. (2005). Modern econometric theory and
practice (in Arabic). Egypt, Alexandria: University
Press House. ISBN: 9789773281366.

Awad, A. (1998). The economic measurement, 2™ ed., Doha,
Qatar: Dar Al Sharq for Publication.

Bank of Sudan. (1980-2008). Reports of the Bank of Sudan
for the period (1980 - 2008) (in Arabic), Sudan:
Khartoum.

Department of International Relations. (2002). Sudan’s
strategy towards repayment of loans (in Arabic).
Ministry of Finance and National Economy, Sudan:
Khartoum.

Faisal, Y. (1984). Development and effects of the
indebtedness of developing countries and the optimal
economic way of containing them (in Arabic). Central
Debt Unit, Khartoum: Bank of Sudan.

Haron, M. H. M. (2004). Factors affecting foreign debt in
Sudan from 1970 to 2000 AD (in Arabic). Unpublished
MA Thesis, Khartoum, Sudan: Omdurman Islamic
University.

Hussein, W. M. (2002). Government Finance and Public
Economy (in Arabic), Egypt: Mansoura Commerce
Library.

Jacob, A. H. (2007). Statistical analysis of Sudan’s external
debt function from 1982 to 2002 with an attempt to
predict the size of external debt due to Sudan in the
near future (in Arabic). Unpublished Master Thesis,
Khartoum: Omdurman Islamic University.

Mill, M. T. (2001), Germany macro-economic models.
Sierra Leone, District, 148

Moussa, A. W. O. (2001). Methodology of economic
reform in Sudan (in Arabic). Khartoum, Sudan:
Sudan Printing Press Company Limited.

Nourin, M. A. (2003). Position and Strategies for External
Debt Management in Sudan (in Arabic). Al-Masrfi
Journal, 43, 16-25. Retrieve from http://www.cbos.
gov.sd/sites/default/files/volume 43.pdf.

Paté, E. H. (2001). Germany macro-economic models.
Peru, District, 152.

Sadugq, Y., & Awad, A. (2002). Vision on Sudan’s External
Debt Crisis under International Initiatives (in
Arabic). External Debt Unit, Khartoum: Bank of
Sudan.

Salfator, D. (2001). Statistics and Economical Economics
(in Arabic). Translated by: Saadia Hafez, Review:
Abdul Azim Anis, 1% ed., Sudan, Khartoum: Dar
Azza for publication and distribution.

Shaheen, F. A. M. (2007). Correspond with linear models
applied to the external debt function of the Sudan
in the period 1970-2005 (in Arabic). Unpublished
MA thesis, Khartoum, Sudan: Sudan University of

28

Ay D S Gl gl bl o Lad Ll ja -l
Ol sl dzalas a5l Al B ) e e o) ) S0
Lo sl g Lell

5_y)a) Clyadi) i) 5 2 ga (a2003) .omeY) S (53
43 <o pral] L 33l 3T Sl 50
http://www.cbos.gov.sd/ o— il [16-25
.sites/default/files/volume 43.pdf

e el el sl (22004) ene s Jlia ¢ 5 jla
1970 G 5 8 (o I gt (o) e JLASS Gl
psb Al B die joe Hiuale Al 02000 -
Ayl e el dnala

O LI milian ) Joslal) (22007) e ] sy
&2p2002 — 1982 0 5 58l (4 pa LAY Gl gl
daiall (ma A Gl anay gouiill L glaa sl
Dfneale Al L N Jilal) (o M godf ol
ApdlaY) glapdel Andlas 1o gl Al 6 pliie

Jale cuisrs el Jlail ¢ ala ol oo cpuigy
el gl (10 A_,—H‘,—)ﬂ’ Jaidy) (p2003) . (e
sy saalls e Hla ra g da jA)

Lda¥) aal sall g siladd) Ll

REFERENCES

Abdjman, M. (1988). Macroeconomics theory and politics
(in Arabic). Translated by Mohamed Ibrahim Mansour,
Cairo, Egpet: Dar Al-Marikh for Publication.

Abu Alnur, A. M. (1995). Indebtedness of the developing
world problem and solutions (in Arabic). Al Masrfi
Journal, 2, Retrieved from http://www.cbos.gov.sd/
node/739.

Abu Bakr, A. H. (1971). Statistics and decision-making (in
Arabic). Cairo, Egypt: Ain Shams University Press.

Af’r, M. A. M., & Mustafa, A. F. (1999). The financial and
postural and Islamic between theory and practice
(in Arabic). Alexandria, Egypet: University Youth
Foundation.

Ahmed, A. A. F. (2004). Use of multiple regression in the
study of foreign indebtedness and its impact on poverty
in the Sudan during the period from 1980 to 2003 AD
(in Arabic). Unpublished MA Thesis, Khartoum,
Sudan: Omdurman Islamic University.

Alamrsi, A. (1983). Amended civil law doctrines in Figh and
court rulings at modern Egypt and the Arab countries
(in Arabic). 2™ volume, Alexandria, Egypet: Dar
Arabic publications.

Almia, H. A. (2007). The impact of the application of times
series equations of Sudan'’s foreign trade sector (in



22008 — 1980 (o 5yl JBA da Jall Gla sadl () 500 Slaase (e ST uld 23 sad aladin) sJuad deal JS 55 s

Science and Technology. and models of Yeux Jenkins (in Arabic). Translated
Suleiman, A. H. M. (2005). Initiative of the Paris Club by Azzam, A. M. H., & Haron, A. H., Riyadh: Dar

and Heavily Indebted Poor Countries Initiative Al-Marikh for Publication.

(in Arabic). Al Masrfi Journal, 36, retrieved from Younis, B. 1., Haiji, A. A., & Younis, A. M. (2003).

http://www.cbos.gov.sd/node/739. Econometrics (in Arabic). Khartoum, Sudan: Dar
Vandel, W. (1992). Time series from the applied destination Azza for Publication and Distribution.

29



40-30 «(1) 22211 ¢(2) Al (a2017/21438) .(JNBAS) Lidukill g L) o plell Jladl) laa

sl Ay padl dStaal)

e <

5 . o

Al 3 gand) daals Jleddl Ao

- : potans =

- - - - : . & ety Al =

Aail) g Al ?3""“ Jladd) ddaa S I,\]I

1658-7014 : sy - 295251 [ 1658-7022 thasy - i—sclilo B

Adled Ase - Al spitdass A

N()I;]‘I::;‘B?)i::g:lmvli‘;:l TY h Www.nbul.edbu.sad coumalabucduse S
ttp://ejournal.nbu.edu.sa PN

A g ) Alalaall Ju Au3a31) (g glawa U0
drapdl) ALED bl Lailadl) o

1*Jae Al e

(= 1438/05/22 4 wiill L5 <4 1438/03/28 A4 siill 228)

"\_IJA.L‘\E_\_!‘)A\ 4..1.3:.\]\u_Auﬁ).:_ummuy)@\ubhﬂcbul\mﬁ_u\umé\ubﬂ\ Caday sdiand) (adla

)\A‘rmsj)m oJ\_Au_nc_\A6O_\4\a_\_uud\4_\L@_A\ g_s\A.\s_u‘}[\ﬂ\Ja\_u}sl_u_}A)A L@.\SA\:.A(';_\AMSOHQ
Pregnant, (Mare Serum PMSG) Jlall (g 3dll 3 Jian (g0 8 e 4l 93 8aa 5 500 — Ae giia (g g9 iass gl
Aaill (e 2 ie A ga jell Alalaall pladll Al Caw a5 ¢ xdall Jliill o 50 (;aia Gonadotropin
e ganal %60 5 %62.5 gledll i a b a8y g sl < yelal 28 2 Laill (e %100 Of Lele Joaniall il culag
il s calyy gl e 7 ladll ) dacadll LI JLa) (e 0 o sl 8 @l g cipalal) s Aliay) Aol
Qigiiagy Ml o doalall g Ailall A0l de ganal 96134 5 %140 1) sell dsis %80 5 %87.5 3115l
(P<0.05) 5 nn -8l Jas 1 LaS (pie sanall DS (8 Y Sandl 0351 e 5 S Plasll o) 35f (P< 0.05)
sina plingay o il culay A el e gene g2l 8aY 5l die 2 el )5 (e Lt da 35031 0 )8
G yfliogaghadlas .(P<0.05) (P<0.05) Osie sanall OIS 8 2l sall e (e WY yaal (P<0.05)
T 5l 553 b (e pamall (e Lo s G5l IS 285 ALY A8 e sama rlad sd clamd Y e o1 el
Coal 28y A il e sane o danll B 8 (5 sina 58 llia oSy g cdamd Yl 2l sall sne 55 5 e
L_\_\; U_A ‘ra.uuj\ CL::_\]\ ‘__‘J d_..n\_u” ;«\J\ U_A u_m; u_mt.u:\}“ ;\J_:d\ u_c D.Jl_l‘) %25 d.l_a.n.l ‘_,’_I\J:d\ cJ.ﬂ\ u\ E\ A_Ma\‘).ﬂ\
u)m;l\u_&ct@_x.\uuﬁjt_@_u”c\_&d\).‘s).J\L..A.‘\J‘L@_a”}:_d\}.d\qq_cju}mal\ju\ﬂ)iud@\w

a) il G gaa Aaia g 2l gall B2

P A5 il i o s sl (21 Aalibal) el

wost EgE

65941 (52 sl el o 5B A alll A aala IV s bl A0S el al aslo o d (1)
A0 graal) Ay 2l ASLadl) E

DOI: 10.12816/0037168

e-mail: maenidell@yahoo.com -t

30



Journal of the North for Basic and Applied Sciences (JNBAS). (2017/1438 H). Vol. (2), Issue (1), 30-40

Kingdom of Saudi Arabia
Northern Border University

Journal of the North for Basic & Applied Sciences

Journal of the North
for Basic and
Applied Sciences

(JNBAS) .......................
20071 p- ISSN: 1658 - 7022 / e- ISSN: 1658 - 7014
AL 3gun]t Anels S —
NORTHERN BORDER UNIVERSITY www.nbu.edu.sa e

http://ejournal.nbu.edu.sa

THE IMPACT OF NUTRITION LEVELS ON THE
REPRODUCTIVE CHARACTERS OF NAIMI EWES
BEFORE HORMONAL TREATMENTS

Maen Taher Idell *1

(Recerved 27/712/20/6, accepred 20/02/2077)

Abstract: This study aimed to investigate the response of Naimi ewes to hormonal treatments under two
levels of nutrition: estrous synchronization and twining rates. The ewes were divided into two equal groups
of similar weights and impregnated with vaginal sponges (MAP) for 14 days and then injected with 500 I.U.
Pregnant Mare Serum Gonadotropin (PMSQG) at sponges with drawl.The first group of ewes were fed with
25% extra quantity of concentrates for 30 days following mating.The results indicated that all the ewes that
were treated with vaginal sponges had experienced estrous synchronization and had also been mated by
the fertile rams, as follows 62.5% and 60% showed estrous synchronization in the first and second groups,
respectively all the ewes that were mingled with fertile rams had lambed by the end of their pregnancies.
The percentages of lambing in Groups 1 and 2 were 140% and 134% respectively (Group 1 was 140% and
Group 2 as 134%). The average live weights of male lambs were higher than that of female lambs (p< 0.05).
Furthermore, the results showed that there were significant effects on the weights and body conditions of
the ewes and on the birth weights of the lambs. In Group 1, the ages of the ewes had a significant effect on
pregnancy rates (p< 0.05). There were significant differences between the two groups in the birth weights,
number, and pregnancy rates of the lambs (p< 0.05), while there were no differences between the two groups
in pregnancy lengths. From the results obtained, it was concluded that, flushing the animals with 25% more
concentrate than the basal diet improved the reproductive performance of Naimi ewes in terms of increased
conception rates, number of twins, and improved birth weights. Ewe fertility and number of twins affected
significantly by the age and body condition scores in this study.
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tissues, have been isolated from various tissues,
including bone marrow, adipose tissue, hair
follicles, spleen, placenta, umbilical cord blood,
fetal liver and lung. Although there are studies
done to assess the therapeutic potential of human
adipose derives stem cells (hADSCs) in various
degenerative diseases, there is very limited
information available regarding the effect of
intravenous administration of osteogenesis induced
hADSCs on osteoporotic bones. Prior to initiating
a clinical trial in post-menopausal osteoporotic
women, it is reasonable to recommence the
evaluation of treatment in ovariectomised 9-month-
old female rats. Intravenous administration of
osteogenesis induced human adipose derived stem
cells in ovariectomised Wistar rats showed new
bone formation and increased cortical thickness
(Oommen & Al Zahrani, 2015). More studies will
have to be done to ascertain the potential of stem
cells to regenerate the bone in osteoporosis.

CONCLUSION

The field of regenerative medicine is approaching
translation to clinical practice, and significant
safety concerns and knowledge gaps have become
clear as clinical practitioners are considering the
potential risks and benefits of cell-based therapy. It
is necessary to understand the full spectrum of stem
cell actions and preclinical evidence for safety and
therapeutic efficacy. The role of animal models for
gaining this information has increased substantially.
There is an urgent need for novel animal models to
expand the range of current studies, most of which
have been conducted in rodents. Larger animal
species, such as rabbits, dogs, pigs, sheep, goats,
and non-human primates, are better predictors of
responses in humans than are rodents, but in each
case it will be necessary to choose the best model
for a specific application (Harding, Roberts, &
Mirochnitchenko, 2013).

Since Saudi Arabia has embraced the area of new
therapies that emerge from stem cell research, it
is imperative that more animal model experiments
should be conducted especially in the field of
osteoporosis and other neurodegenerative disorders
to find out the efficacy of stem cell therapy to
improve the quality of life.
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recorded one of the highest rates of spinal cord
injuries in the world, mostly resulting from Road
Traffic Accidents (RTAs).

Spinal cord injury (SCI) results in loss of nervous
tissue and consequently loss of motor and sensory
function. There is no treatment available that
restores the injury-induced loss of function to a
degree that an independent life can be guaranteed.
Transplantation of stem cells or progenitors
may support spinal cord repair. Stem cells are
characterized by self-renewal and their ability to
become any cell in an organism. Promising results
have been obtained in experimental models of
SCI. Stem cells can be directed to differentiate
into neurons or glia in vitro, which can be used
for replacement of neural cells lost after SCIL
Neuroprotective and axon regeneration-promoting
effects have also been credited to transplanted
stem cells. There are still issues related to stem cell
transplantation that need to be resolved, including
ethical concerns. This paper reviews the current
status of stem cell application for spinal cord repair
(Tewarie, Hurtado, Bartels, Grotenhuis, & Oudega,
2009).

7.6 Effect of stem cells on cancer

Multipotent adult stem/progenitor cells are able to
give rise to different differentiated cell lineages in
tissues from which they originate in physiological
conditions, and thereby regenerate the tissues and
organs throughout the lifespan of an individual.
Importantly, it has also been shown that certain
adult stem/ progenitor cells, including BM-derived
stem/progenitor cells, may be attracted at distant
extra medullary peripheral sites after intense
injuries, and thereby participate in the tissue
repair through remodeling and regeneration of
damaged areas (Wilson & Trumpp, 2006; Moore
& Lemischka, 2006; Mimeault & Batra, 2008;
Mimeault, Hauke & Batra, 2007; Kaltz, Ringe,
Holzwarth, Charbord, Niemeyer, Jacobs, Pesche,
Haupl, & Oostendorp, 2010; Castellani, Padalino,
China, Fedrigo, Frescura, Milanesi, Stellin, Thiene,
& Angelini, 2010; Chen, Wu, Xia, Zhang, Xu,
Cheng, Liu , Zhang , Wang & Tao, 2010; Bryder,
Rossi & Weissman, 2006; Ringden, 2007). Of
clinical interest, it has been shown that the small
pools of endogenous adult stem/ progenitor cells
can be successfully used for cell replacement-
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based therapies in regenerative medicine and
cancer therapy in humans (Leri, Kajstura, &
Anversa, 2005; Bryder et. al, 2006; Ringden,
2007; Calado & Young, 2008; Yoon, Choi, Park,
Choi, Kim, Shim, & Lim, 2008; Pu & Liu, 2008;
Fan, Shen, & Frenzel, 2010; Hou, Liang, & Wang,
2010; Wakitani, Okabe, Horibe, Mitsuoka, Saito,
Koyama, Nawata, Tensho, Kato, Uematsu, Kuroda,
Kurosaka, Yoshiya, Hattori, & Ohgushi, 2011;
Povsic & O’Connor, 2010; Hatzistergos, Quevedo,
Oskouei,Hu, Feigenbaum, Margitich, Mazhari,
Boyle, Zambrano, Rodriguez, Dulce, Pattany,
Valdes, Revilla, Heldman, McNiece, & Hare, 2010;
Martinez-Cerdeno & Noctor, Espinosa, 2010;
Venkataramana, Kumar, Balaraju, Radhakrishnan,
Bansal, Dixit, Rao, Das, Jan, Gupta, & Totey,
2010; Blurton-Jones, Kitazawa, & Martinez-Coria,
2009; Yamane, Nakamura, & Iwanami, 2010;
Massouh & Saghatelyan, 2010; Sugaya, Kwak,
Ohmitsu, Marutle, Greig, & Choumrina, 2007,
Bragina , Sergejeva , Serg, Zarkovsky, Maloverjan,
Kogerman, & Zarkovsky, 2010).

Although important progress has been made,
future studies are necessary to optimize the
transplantation procedures in order to promote the
functional integration, proliferation, differentiation
and migration of transplanted adult stem stem/
progenitor cells to damaged tissues and their long-
term survival after implantation. Especially, the
optimization of administration modes of tissue-
resident adult stem/progenitor cell transplants and
theidentification of the specific intrinsic and extrinsic
factors that regulate their behavior in physiological
and pathological conditions are necessary for the
design of new therapeutic strategies for improving
the cell recovery and delivery in the specific
damaged tissue areas after transplantation. These
future studies should lead to more effective and safe
transplantation therapies that could be translated
in clinical settings for treating and even curing
diverse human diseases which remain incurable in
the clinics with the current conventional therapies
(Mimeault & Batra, 2012).

7.7 Effect of stem cells on osteoporosis
Mesenchymal Stem Cells (MSCs), which possess

unique immunosuppressive and anti-inflammatory
properties and a capacity for homing to injured
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ethical and immunological difficulties mentioned
above, and are technically much easier to use, in
general, the clinical use of embryonic stem cells
currently offers two main advantages in treating
many different diseases; i.e., they have greater
cellular development potential than adult stem cells
to produce exactly the type of cells required for
treating the wide range of diseases in question (such
as Parkinson’s disease, dementia, diabetes, multiple
sclerosis, spinal injuries, rheumatoid arthritis, sickle
cell anemia, several eye diseases, burn injuries
etc.), and that the therapeutic development of adult
stem cells to treat a variety of diseases is perhaps a
decade behind the current experience when using
embryonic stem cells (Alenzi et. al, 2012).

7.3 Effect of stem cells on myocardial infarction

Cell renewal in the adult myocardium may be
accomplished along a lifespan via the activation
of cardiac stem/progenitor cells (CSCs) found
within the specialized niches localized at the apex
and atria of the heart (Leri, Kajstura, & Anversa,
2005; Mimeault, & Batra, 2006; Mimeault, Hauke,
& Batra, 2007; Beltrami, Barlucchi, Torella, Baker,
Chimenti, Kasahara, Rota, Musso, Urbanek, Leri,
Kajstura, Ginard, & Anversa, 2003; van Vliet,
Sluijter, Doevendans & Goumans , 2007; Anton,
Kuhl, & Pandur, 2007; Bearzi, Rota, Hosoda,
Tillmanns, Nascimbene, De Angelis, Yasuzawa-
Amano, Trofimova, Siggins, Le Capitaine,
Cascapera, Beltrami, D’ Alessandro, Zias, Quaini,
Urbanek, Michler, Bolli, Kajstura, Leri, & Anversa,
2007). Ininfracted myocardium of patients with heart
failure or animal models, the regenerative process
appears notably to occur through the differentiation
of resident small interstitial cells expressing nestin,
KIT, Sca-1 and efflux transporters, P-glycoprotein
and ABCG2 into cardiomyocytes, endothelial cells,
smooth muscle cells, neuronal cells, and fibroblasts
(Scobioala, Klocke, Kuhlmann, Tian, Hasib,
Milting, Koenig, Stelljes, El-Banayosy, Tenderich,
Michel, Breithardt, & Nikol, 2008). Therefore,
the in vivo stimulation of these endogenous
CSCs or the intravascular, intramyocardial or
catheter-based delivery of ex vivo expanded CSCs
(or their further differentiated progenies) may
constitute the therapeutic strategies for the cardiac
cell replacement-based therapies (Dawn, Stein,
Urbanek, Rota, Whang, Rastaldo, Torella, Tang,

72

Rezazadeh, Kajstura, Leri, Hunt , Varma, Prabhu,
Anversa, & Bolli, 2005; Urbanek, Rota, Cascapera,
Nascimbene, De Angelis, Hosoda, Chimenti, Baker,
Limana, Nurzynska, Torella, Rotatori, Rastaldo,
Musso, Quaini, Leri, Kajstura, & Anversa, 2005;
Christoforou & Gearhart, 2007; Sohn, Jain, & Liao,
2007).

According to Mes ned Pharma consult center,
in Saudi Arabia legal provisions exist requiring
authorization for conducting clinical trials and
only those legally registered in Saudi Arabia are
permitted to monitor trials. There are additional
laws requiring the agreement by an ethics committee
or institutional review board for clinical trials to be
performed. Clinical trials are required to be entered
into an international/national/regional registry
by law. Legal provisions permit the inspection of
facilities where clinical trials are performed.

7.4 Effect of stem cells on Diabetes

Diabetes Mellitus (DM) is one of the fastest-growing
health problems in the world, due to life-style,
such as lack of exercise, unhealthy diet, obesity,
etc. Eating habits have changed and the level of
physical activity has declined. The consumption of
fast foods and sugar-dense beverages are increasing.
According to studies done in 2016, the prevalence
of diabetes is higher people above 50 years in
Saudi Arabia. Diabetes results from the abnormal
function of pancreatic b cells, which are responsible
for insulin synthesis, storage, and release. Lack
or defect of insulin produces diabetes mellitus, a
devastating disease suffered by 150 million people
in the world. Transplantation of insulin-producing
cells could be a cure for Type 1 and some cases of
Type 2 diabetes. Mouse and human ES cells can
produce insulin-secreting cells in culture (He et.al,
2003).

According to the American Diabetes Association,
MSCs offer new opportunities in the treatment of
diabetes, but they also raise many scientific questions
that need to be addressed, particularly those related
to safety and efficacy. These issues have obvious
implications for the clinical application of MSC and
other innovative cellular therapies.

7.5 Effect of stem cells on Spinal Cord Injury

The Ministry of Health (MOH), Saudi Arabia, has
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Adipose-derived stem cells are multipotent and
hold promise for a range of therapeutic applications.
There is a growing body of experimental evidence
from both in vitro and in vivo studies demonstrating
the multipotentiality of ASCs from adipose
tissue isolated from humans and other species
(Gimble, Katz, & Bunnell, 2007). Therefore, long
term experiments examining the safety of ASC
transplantation in appropriate animal models will
be required. Such studies should be in consultation
with regulatory agencies to ensure that all preclinical
questions are addressed by animal experiments
before advancing to Phase I studies in patients.

7.1 Adipose derived stem cells in regenerative
medicine

Investigators have postulated a number of
nonexclusive mechanisms through which ASCs can
be used to repair and regenerate tissues. First, ASCs
delivered into an injured or diseased tissue may
secrete cytokines and growth factors that stimulate
recovery in a paracrine manner. The ASCs would
modulate the “stem cell niche” of the host by
stimulating the recruitment of endogenous stem
cells to the site and promoting their differentiation
along the required linecage pathway. In a related
manner, ASCs might provide antioxidants
chemicals, free radical scavengers, and chaperone/
heat shock proteins at an ischemic site. As a result,
toxic substances released into the local environment
would be removed, thereby promoting recovery of
the surviving cells (Gimble et. al, 2007).

Stem cells are generally considered highly promising
candidate cells for regenerative applications not only
because they possess a high proliferative capacity
and the potential to differentiate into other cell types,
(Noth, Osyczka, Tuli, Hickok, Danielson, & Tuan,
2002; Song & Tuan, 2004; Tuan, Boland, & Tuli,
2003; Caterson, Nesti, Danielson, & Tuan, 2002)
but also because they can be sourced autologously,
eliminating any concerns about rejection or need
for immunosuppressive therapy (Janjanin, Djouad,
Shanti, Baksh, Gollapudi, Prgomet, Rackwitz, &
Joshi, 2008; Caterson, Nesti, Albert , Danielson,
& Tuan, 2001; Baksh, Song, & Tuan, & 2004;
Jackson, Aragon, Djouad, Song, Koehler, Nesti,
& Tuan, 2009; Steigman , Ahmed, Shanti, Tuan,
Valim, & Fauza, 2009; Charbord, 2010).

Maintaining stem cell quiescence is essential for

gh!

preserving the long-term self-renewal potential of
the stem cell pool in a number of organ systems,
such as the brain, bone marrow, musculoskeletal
system, and skin (Chen & Finkel, 2009; Paik, Ding,
Narurkar, Ramkissoon, Muller, Kamoun, Chae,
Zheng, Ying, Mahoney, Hiller, Jiang, Protopopov,
Wong, Chin, Ligon, & DePinho, 2009). MSC
cellular therapy has proven to be safe for a number of
vascular disorders, such as coronary artery disease,
peripheral vascular disease, erectile dysfunction,
and stroke, and is an attractive option for patients
who are poor surgical candidates (Schiavetta,
Maione, Botti, Marino, Lillo, Garrone, Lanza,
Pagliari, Silvestroni, Signoriello, Gilda, & Cobellis,
2012; Maione, Botti, Coppola, Silvestroni, Lillo,
Schiavone, Sica, Kumar, & Cobellis, 2013; Liew
& O’Brien, 2012; Qiu, Sun, Yu, Lin, Sun, Chen,
Wang, & Dai, 2012; McGuckin, Jurga, Miller,
Sarnowska, Wiedner, Boyle, Lynch, Jablonska,
Drela, Lukomska, Janik, Kenner, Moriggl, Degoul,
Carrier, & Forraz, 2013).

7.2 Effect of stem cell therapy in Multiple
Sclerosis

Clinical and neurological outcomes after autologous
hemopoetic stem cell transplantation in 22 patients
with progressive MS showed that it can improve
or stabilize neurological manifestations in most
patients with progressive MS, following failure
of conventional therapy (Xu, Ji, Su, Dong, Sun, &
Liu, 2006). Some researchers concluded that the
therapeutic effect of human embryonic stem cell
derived neural progenitor’s transplantation was
mediated by an immunosuppressive neuroprotective
mechanism. Further studies are required to define
the efficacy of embryonic stem cell derived neural
cell therapy in MS patients (Aharonowiz, Einstein,
Fainstein, Lassmann, Reubinoff, & Ben-Hur, 2009).
To use human embryonic stem cells, however,
requires the use of human embryos. This represents
a far more controversial approach from an ethical
perspective, and is a fundamental issue that has
divided opinions across the general populations
of countries around the world, sometimes along
religious lines, as well as challenging those with
specialist interests in the development of stem cell
treatments such as scientists, clinicians, politicians
and governments for 25 years. Whilst the
therapeutic use of adult stem cells avoids both the
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the most beneficial for it to adopt, both clinically
and financially, in terms of all the chronic diseases
which it aims to target, and with the notion that
these are hopefully definitive stem cell procedures
that will replace the current long term therapy
(Alenzi, Alanazi, Kujan, Tarakji, Tamimi, Alanazi,
& Wyse, 2012).

4. RELIGIOUSAND ETHICALASPECTS
OF USE OF STEM CELLS

Recent advances in the field of cloning and stem
cell research have introduced new hope for the
treatment of serious diseases. But this promise has
raised many serious questions. This field causes
debate and challenge not only among scientists,
but also among ethicists, religious scholars,
governments and politicians. In countries in which
religion has a strong influence on political decision
making, the moral status of the human embryo is at
the center of the debate. However stem cell research
for therapeutic purposes is permissible with full
consideration (Al Ageel, 2009).

The main ethical issue raised by embryonic stem
cell research surrounds the destruction of human
embryos for stem cell research. Embryonic stem
cell research therefore delivers a moral problem
across society that straddles opinions about how
best to define and celebrate the value of human life
in consideration with the use of embryonic stem
cells to alleviate debilitating medical conditions
(Alenzi et. al, 2012).

S. STEM CELL THERAPY IN SAUDI
ARABIA

It was reported in Arab News (August 10, 2015
edition) that Saudi Arabia the first country in the
Arab world to record more than 10,000 stem cell
donors, a unique medical feat that will encourage
people to donate stem cells and promote stem cell
therapy in Saudi Arabia to help people suffering
from incurable diseases. An official at the National
Guard Health Affairs (NGHA) was quoted as saying
that “The King Abdullah International Medical
Research Center (KAIMRC) at the Ministry of
National Guard has succeeded in attracting more
than 10,000 donors of stem cells until now, thanks
to the intensive campaigns organized in various
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regions of Saudi Arabia to raise awareness of the
role of the donor in saving the lives of a number of
people with incurable diseases.”

Even though some clinical trials are in progress,
the Phase 1 experimental animal model research is
lacking in Saudi Arabia. Our team of researchers
at the Northern Border University (Arar) and King
Saud University (Riyadh) have made an attempt
to find out the effect of adipose derived stem cells
on ovareictomised female wistar rats. Our results
show that human ADMSCs after osteogenic
induction may have the potential to enhance new
bone formation and may be useful in the treatment
of osteoporosis.

6. METHODOLOGY

For literature review, we selected 120 articles from
Google Scholar, Open Access journals, PubMed
Central (PMD), the US Department of Health and
Human Services (HSS Public Access), Research
Gate, and the National Center for Biotechnology
Information (NCBI). However, we considered
only 75 articles from the last 16 years (2001-2016)
which were written in English.

7. DISCUSSION

Diseases of aging constitute a huge burden for
society, both in terms of economic cost and quality of
life-years ofthe population. The need for therapies to
prevent and/or correct age-related molecular events
leading to these diseases is growing. These include
metabolic syndrome and diabetes, atherosclerosis,
neurodegenerative diseases, osteoporosis, and
cancer. The preservation of adult stem cells pools is
critical for maintaining tissue homeostasis into old
age. The exhaustion of adult stem cell pools as a
result of deranged metabolic signaling, premature
senescence as a response to oncogenic insults to the
somatic genome and other causes contribute to tissue
degeneration with age. Rejuvenating stem cells to
stave off aging safely will require highly innovative
approaches, but the results of this research will have
far-reaching implications for regenerative medicine
(Boyette & Tuan, 2014). Adoptive transfer of fetal
MSCs into adult mice has been shown to extend the
median lifespan of the animals (Li, Zhang, & Liu,
2010).
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microenvironment (Modlin, Kidd, Lye, & Wright,
2003)

2.4 Mesenchymal stem cells

Mesenchymal stem cells (MSCs) have been
isolated from almost all the organs of the body
including conventional bone marrow, umbilical
cord, umbilical cord blood, adipose tissue, dental
pulp, periosteum, tendon, skin, synovial membrane
amniotic fluid, limbal tissue, and menstrual blood
(Nekanti, Rao, Bahirvani, Jan, Totey, & Ta, 2010).
Recently, mesenchymal stem cells have been
employed in an increasing number of cell-based
therapies for treating skeletal and non-skeletal
chronic degenerative diseases (Aldahmash, Zaher,
Al-Nbaheen, & Kassem, 2012) Both human bone
marrows derived mesenchymal cells (BM-MSCs)
and adipose derived mesnchymal cells (ADMSCs)
have an identical morphology and phenotype
and both undergo the process of adipogenic and
osteogenic differentiation. Comparative analyses
have illustrated the lowered colony-forming and
adipogenic potential of BM-MSCs in comparison
with ADMSCs. Both MSCs might play a vital role
in future regenerative medicine (Vishnubalaji, Al-
Nbaheen, Kadalmani, Aldahmash, & Ramesh,
2012)

2.5 Adipose derived stem cells

Adipose-derived stem cells (ADSCs) were first
identified by Zuk and colleagues at the David
Geffen School of Medicine at UCLA in 2001.
Studies have shown that adipose tissue is the
richest source of MSCs. ADSCs are multipotent
stem cells that can differentiate into specific kinds
of mesoderm lineage cells, including osteoblasts,
chondroblasts, and adipocytes. Based on gross
calculations according to the clinical trials recorded
in clinicaltrial.gov and articles cited in PubMed, at
least 3000 patients have been treated with ADSCs
or stromal vascular fraction (SVF) for more than 10
different diseases.

Studies have shown that ADSC transplantation
for the treatment of numerous diseases is safe
and effective. ADSCs have become the main
type of adult stem cell that is approved for use in
humans. ADSC transplantation has been gradually
developed in many countries for the treatment of
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chronic and degenerative diseases. Although ADSC
transplantation has some clinical benefits, the
specific mechanisms of ADSC-based treatment are
unclear. For successful ADSC application, ADSC
migration should be controlled in the human body.
Moreover, there should be verification of the in
vivo differentiation of ADSCs. Some recent clinical
studies have shown that ADSC transplantation
shows better results when used in combination with
certain therapies. In fact, a new strategy is the use of
adjuvants in ADSC transplantation. Adjuvants are
considered as stimulators and differentiating factors
that can improve the patient’s condition. The most
commonly used adjuvant is Platelet rich plasma-
PRP (Pham, 2014).

Since MSCs are multipotent and have low
immunogenicity, they are considered as potential
candidates for a variety of clinical applications
including cartilage reconstitution and the treatment
of rheumatoid arthritis, acute osteochondral
fractures, spinal disc injuries, and inherited diseases
like osteogenesis imperfecta (Jung, Bauer, & Nolta,
2012; Stappenbeck & Miyoshi, 2009; Guillot,
Abass, Bassett, Shefelbine, Bou-Gharios, Kurata,
Williams, Polak, & Fisk, 2008).

3. SOCIO-POLITICAL ASPECTS
STEM CELL THERAPY

OF

The socio-political implications of stem cell
therapies must be addressed to prevent societal
exploitation. The facts about the future use of stem
cell therapies are not widely known or understood
by the general public. However, as it is an approach
that carries the potential to alleviate human suffering
and promote better health for patients, there is an
argument to commence a public discussion/debate
on the benefits, as well as on the ethics, whenever one
is therapeutically using embryonic stem cells rather
than adult stem cells. Adult and embryonic stem cell
treatments should thus be properly evaluated, and
widely discussed amongst the population within
the context of their future use within Saudi Arabia
including a comparison of the cost implications
as compared to the long-term therapeutic benefits
to patients that these curative therapies aim to
deliver. Saudi Arabia must therefore evaluate the
appropriateness of stem cell treatments within its
national context. Systematically, Saudi Arabia must
identify and prioritize which treatments will be
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1. INTRODUCTION

Stem cell therapy is a treatment that uses stem
cells to treat degenerative diseases. Stem cells are
commonly defined as undifferentiated cells that
can proliferate and have the capacity of both self-
renewal and differentiation to one or more types
of specialized cells. Stem cells can be found in the
embryo and fetus, and also in several organs of the
adult human body, with the degree of potentialities
commonly decreasing as they commit to a lineage
and specialize.

Stem cells have the remarkable potential to develop
into different cell types in the body. They can
serve like a repair system for the body and can
divide without limit to replenish other cells when
the person or animal is still alive. When cultured
within a specific environment, stem cells hold the
capability to differentiate into multiple tissues,
including bone, adipose tissue, tendon, cartilage,
skeletal muscle, marrow stroma, cardiac cells,
neural cells, and connective (Yoo, Jang, Lee, Kim,
Yang, Eom, Lee, Kim, Yang, Jung, Sung, Kim, &
Koo, 2009).

2. STEM CELLS CLASSIFICATION
2.1 Embryonic Stem Cells

The most promising, and also the most
controversial, are embryonic stem cells, existing
in the early embryo (at the stage of the blastocyst),
which constitute the inner cell mass, a hollow
ball of undifferentiated cells (which will form
the entire embryo), surrounded by a shell of cells
(the trophoblast, which will form the placenta).
When removed from the blastocyst, embryonic
stem cells (ES) can be cultured and propagated
indefinitely in an undifferentiated pluripotent state.
The isolation of ES cells at the blastocyst stage is
imperative, since from this stage onward different
population of cells, when provided with the
appropriate signals, begin to specialize and display
specific functions (He, Li, Bettiol, & Jaconi, 2003).
Embryonic stem cells represent a useful source of
stem cells for investigating the molecular events
that are involved in normal embryogenesis and in
generating a large number of specific differentiated
progenitors for cellular therapies. In vitro expansion
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and differentiation of embryonic stem cell-derived
progenitors in the presence of specific growth
factors and cytokines in culture medium may also
generate mature cell progenitors possessing the
particular markers and biological features of cells
constituting the tissues/organs of endodermal,
mesodermal, or ectodermal origin Several works
have revealed that pluripotent embryonic stem cells,
as well as primordial embryonic germ cells (EGCs)
that are derived from embryonic gonads, might also
give rise to teratocarcinomas in vivo (Mimeault &
Batra, 2006).

2.2 Fetal Stem Cells

Multipotent fetal stem cells (FSCs) are generally
more tissue-specific than ES. Therefore, FSCs are
able to generate a more limited number of progenitor
types. One of the particular therapeutic advantages
of FSCs as compared with ES is the fact that FSCs
do not form teratomas in vivo. Moreover, the FSCs
obtained up to week 12 offer the possibility of
transplanting these primitive stem cells without
frequent rejection reactions, in contrast to umbilical
cord blood stem cells and bone marrow stem cell
transplants. As a matter of fact, recent work has
revealed the possibility of using FSCs or their
progenitors, isolated from particular tissues, for
multiple therapeutic applications involving tissue
regeneration (Suen & Leung, 2005).

2.3 Adult Stem Cells

Adult stem cells are thought to reside in vivo as self-
renewing pools and facilitate repair/replacement of
damaged tissues over the lifespan of the organism.
Stem cell quiescence lies on one end of a spectrum
of self-renewal potential spanning from quiescence
to robust proliferation, to senescence, and death
(Boyette & Tuan, 2014) Ithough adult stem cells
might exhibit an uncontrolled growth in a specific
microenvironment and in an enhanced telomerase
activity, they generally show a more restricted
differentiation potential and give rise to a more
limited number of distinct cell progenitors. Adult
stem cells can notably undergo proliferation and
differentiation into more mature and specialized
tissue-specific cell types following changes in their
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Abstract: Stem cells have the potential to treat a wide range of diseases and conditions that plague millions
of people around the world. The unique characteristics of stem cells can teach us more about early human
development. Stem cell therapy is a treatment that replaces dysfunctional or diseased tissues with stem
cells. Globally, patients are actively being recruited to participate in clinical trials of these regenerative
therapies. Stem cell therapy may hold the key for treating incurable diseases in future. There are advantages
of using adipose tissue as a source of stem cells. Adipose tissue is one of the richest sources of mesenchymal
stem cells in the body. Also it is very easy to obtain adipose tissue by liposuction. Adipose derived stem
cells have been proven to produce important growth factors for wound healing. They modulate the immune
system, decrease inflammation, and heal the injured tissues. In this review, we compiled the latest data
from 75 articles obtained from Google Scholar, PubMed Central (PMC), National Center for Biotechnology
and Information (NCBI), US Department of Human and Health Services (HHS Public Access) and articles
related to ethical perspectives taken from Saudi Arabian journals to highlight the importance of advanced
stem cell research in the degenerative disorders prevalent in Kingdom of Saudi Arabia.
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success of heritage-related regeneration projects,
linkages of the site to the surrounding urban fabric
and ensuring a soft flow of permeability enhances
the pedestrianization and its related activities such
as commercial and leisure that draw the attention of
people interested in old sites to ensure viability and
vitality of the regeneration project.

7. CONCLUSIONS

Regeneration projects in heritage related sites
should be delicately managed. Keeping in mind
the end goal to empower the achievement of
these tasks, a few criteria ought to be enacted
and considered, for example, the presence of an
economic case which is addressed and emphasized
in the scope of the project. From the early stage,
new interventions should have a dialogue with old
assets through respecting the heritage elements
without ignoring the contemporary, community’s
role in respect to the intervention and its possible
impacts on the community. The contribution of the
privatization of the projects has a catalyst impact
on the success of the project, the fragmentation of
large development lands into smaller grains enables
richness in the architectural image and variety of
uses and activities, and ensures adequate provision
of soft patterns of pedestrian permeability through
the site; and linking it to the surrounding context
contributes to the success and livability of the spaces
and related commercial and social importance.
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Table 3: Assessment of successful regeneration criteria in both study areas.

a communal idea, clear purposes and truthful
prospects.

work, but no clear evidence of
partnerships with any developers

Sligo Courthouse Block Liverpool One
CRITERIA
s| | < s| & | <
S| 5| 2 Comments = s z Comments
7] 7]
Revival is a ‘growth industry’ and heritage | 2 2
assets have a dominant part in its achievement
— they are a chance rather than a constraint.
There is a robust fiscal case for restoring Although there is no clear |2 The project intent was to get back
historic assets. The profits relay not only to evidence that the project intention Liverpool city center as a commercial
the discrete structure, but also to the broader is for an economic purpose, and business magnet in the UK
community some economic concerns were
considered
The presence of heritage assets in revival | 2 All the perimeter buildings in the The project is located next to the
patterns delivers an emphasis for sustainable block are listed and retained, few historic center, few historic buildings
alteration. refurbished and reused, some are were refurbished and used, many are
new new
Vacant and poor condition forms of heritage Only few deteriorated buildings | 2 Many old buildings were refurbished
can enrich the environment through their were refurbished and reused and reused
physical, historic and community qualities.
Understanding the conservation significance of | 2 2
heritage asset is vital to a prosperous scheme
and the initial point for any development.
Critical to the achievement of revival is 0 No economic use was recorded to | 2 Many retail properties support initial
discovering a real economic use that can guarantee income and return for refurbishment
support early renovation; deliver yield on initial plans of refurbishment
investment and produce revenue for repairs.
Early consultation provides a decent 0 There was no clear data regarding | 2 The council assigned a consultation
thoughtful of the plan purposes and feasibility the early consolation role in the office for the study done in the initial
on appropriate uses and evades unforeseen project stages
problems.
It is significant to generate corporations with 0 The county provided a frame |2 The site is privatized and the city

council handed over full control to
the owner of the estates.
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Figure 4: Liverpool One: Project components (Taylor & Davenport, 2009).
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Figure 3: (a) The historical maps of the Liverpool One (grey colored buildings with no changes) (Madanayake & Manewe, 2014). (b) Liverpool One, history

and new development (Pelli Clarke Pelli Architects, 2015).
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on the personality of the zone and suggested the
preservation of historic buildings and street pattern
(Building Design Partnership Ltd, 2015a). The
resulting development (Liverpool One) became
Liverpool’s major building program. Grosvenor
was chosen as the chief designer and a master
plan was set by Building Design Partnership Ltd
(BDP). The development brought the zone as a
magnet provincial shopping center. The decision
was taken to build a trade practice founded on the
existing street patterns, which results in a group of
blocks, designed by 24 architects that gives a huge
character to the new quarter (Allies and Morrison
Urban Practitioners, 2013). Table (2) and Figures
(3, 4 and 5) demonstrate more detailed information
regarding the Liverpool One development project.

5. ASSESSMENT OF THE CASE
STUDIES

The checklist is applied to assess the success
of the two case studies. They were chosen in the
same social, cultural and environmental context
to insure common variables impacts in both cases.
The intent of this application is to assist bodies of
interest in heritage sites to bring forward successful
development schemes. Table 3 summarizes the
outcomes of the application of the cross analysis on
the case studies using the check list.

6. RESULTS AND DISCUSSION

The two case studies were chosen in the UK, in
the same cultural, social, environmental setting
to diminish the factors that could contribute to
different performance of both projects. Both sites
suffered from economic decline before the start
of the projects. Liverpool downtown area retail
significance was seriously influenced and extremely
stepped back. Liverpool One development project
achieved more successful regeneration criteria
compared to Sligo Courthouse Block development
scheme. Specified underneath are the fundamental
criteria that empower the accomplishment of
regeneration projects related to heritage assets. A
portion of them empowered Liverpool One to lead
Sligo project and can be summarized as follows:
- Liverpool One has a strong economic case and

the intent is to revitalize the city center as a major
commercial magnet in the UK

- The utilization of many historic buildings in a
way that enriched the environment through their
physical and cultural qualities.

- The introduction of new buildings in the historic
pattern in a way that keeps the connection with the
old heritage at the same time reflects the current
and contemporary architecture when enabling 26
architects to express their own personality and
ability in plans of the gigantic site of assortments
and mix of uses.

- The site was privatized to a real estate developer
who had the control on every aspect of the devel-
opment and conducted thorough survey and stud-
ies regarding the most suitable functions and uses
of the project components.

- A consultation office BDP was assigned for an
early study to ensure the success of the project.

- The large scheme has different scopes such as
conservation and retention, refurbishment and re-
use, and new interventions within the site. This
sort of variety provided support to the refurbish-
ment and enabled returns in the early construc-
tion stages.

- Many financial, social, and ecological advantages
were accomplished in regards to retail revitaliza-
tion, more jobs provided, sustainable transporta-
tion, and sustainable landscaping in the site.

On the other hand, the Sligo Courthouse Project has

achieved many points of successful heritage-based

regeneration which are as follows:

- The scheme totally respects the old historic
grain and draws very strict framework that con-
trolled or restricted the amalgamation of lots, the
heights, and even the street scape of the built en-
vironment.

- The neighborhood cooperation importantly af-
fects the improvement as to the perspectives of
inhabitants concerned about the scale, massing,
respect to local history, and loss of their residen-
tial amenity and the change of the site’s identity.

- The development plan framework was very de-
tailed and clear and reflecting both regeneration
and heritage objectives.

- All the perimeter buildings in the block were re-
tained to guarantee dynamic frontages and main-
tain the area’s designation as an architectural con-
servation area.

In addition to the above-mentioned criteria of the
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Figure 1: The inventory and development proposal of the Courthouse Block, Sligo. (a) Proposed development framework plan (Sligo County Council,
2010). (b) Proposed new interventions in the urban block (Allies and Morrison Urban Practitioners, 2013). (c¢) Building conditions (good, fair, poor, derelict:
Green, Blue, Red, Gray) (Sligo County Council, 2010). (d) Historical Buildings in the site (national, regional, local importance: Magenta, Blue, Green) (Sligo
County Council, 2010). (e) The Courthouse building (Sligo County Council, 2010). (f) Linking the blocks to surroundings (Sligo County Council, 2010). (g)
Permeability through the block (Allies and Morrison Urban Practitioners, 2013).
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on urban upgrading and socioeconomic restruc-
turing. The process implies urban renewal, ur-
ban renaissance, revitalization, rehabilitation and
adaptive reuse through public or private partner-
ship models.
Principles of urban conservation and reuse includes:
Utilization of suitable planning to respond to the
existing context of areas and develop a link between
open spaces and buildings that shape theses spaces
(Peterson Kolberg & Associates Architecture,
2012). A project specific implementation strategy
for development should be founded on feasibility in
trade, economic and inheritance terms; a pure plot
assemblage policy; design of an expansion vehicle
to convey the project onward; a rich funding
strategy whether communal or private; and a strong
urban development plan (English Heritage, 2013).
As a reminder, the purpose of the study is to
benchmark the key driving criteria of successful
heritage-based regeneration projects. Therefore,
two case studies are analyzed in a check list to
assist bodies of interest to develop successful
development schemes in heritage based projects in
our countries.

3. METHODOLOGY

The paper will use a checklist of the English Heritage
(a public organization of the British Government
supported by the Department for Culture, Media and
Sport), to provide a practical guide on how to bring
forward a heritage-led renewal scheme, recognizing
mutual problems and means of overwhelming. The
plan of work is organized as follows:

1. Two case studies in the UK will be presented
and analyzed regarding: project type, intent;
and function, development frame work, action
plans of development, and logics for action
plans.

A cross analysis will be applied to assess the
criteria of successful regeneration in both study
areas. The outcomes of the analysis will help
to elaborate on the involved key parameters
associated with the success of the projects.
Furthermore, the criteria of success derived
from the cross analysis will be a stimulus factor
and a guiding force to be applied as convenient
to other heritage development sites.

54

4. CASE STUDIES
4.1 Sligo Courthouse Block

Sligo is a town in Ireland. The selected area is one of
the oldest parts of Sligo which needs rejuvenation
although there are many historical features
(Sligo County Council, 2010). Two architectural
conservation areas were identified there. The site
came under pressure by incrementally unplanned
development that threatened its historic character as
many amalgamations were done to the small plots
which resulted in harness of the vitality of the block,
in addition to impairing the residential amenities
due to high traffic volumes (Peterson Kolberg &
Associates Architecture, 2012). Sligo was never
a planned town; however, by the 1680s its street
pattern had been developed. Its street pattern is
consistent with other Norman towns given its more
irregular block structure, defined by curved streets.
In the fifteenth century, Sligo was a prosperous
trading port and its streets most probably derived
its name from the location of an early market there.
Large merchant houses were built and are assumed
to have given Castle Street its name. The block
today is denser on the southern end. The broader
plots in the northern part reveal a greater intensity
of commercial and retail activity. The cumulative
impact of plot amalgamate has been shown to be
quite significant that can reduce the number and
variety of individual retail units on any given street
and erode some of the individuality and character
of a street (Sligo County Council, 2010). Table (1)
and Figures (1 & 2), demonstrate more detailed
information regarding the Sligo development
project.

4.2 Liverpool One

Liverpool’s history has been molded basically by
its topography. For quite a long time, the city has
profited by its regular position at the mouth of the
Mersey at the water’s edge (Taylor & Davenport,
2009). In the early 1970s Liverpool was at the
third rank of prime retail locations in UK. Its
position dropped to the 17" in 1990s. In 1999 the
City Council intended to converse Liverpool’s
trade resources by improving a strip of underused
property nearby Paradise Street. The development
was supported by the Council and concentrated
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1. INTRODUCTION

Heritage asset is defined as ‘a building, monument,
site, place, area or landscape identified as having
a degree of significance meriting consideration in
planning decisions, because of its heritage interest’
(English Heritage, 2013, p:6).

After the World War II, regeneration of old
urban areas of historic identity took place across
Western Europe especially in the 1950s and the
1960s. Consequently, due to the great awareness
of the unique character of heritage areas has
aroused and advocated the sensitive treatment of
these assets (Elnokaley & Elseragy, 2013). Thus,
many governmental and public bodies concerned
with heritage assets have now been universally
established and very advanced detailed strategies
have been identified and implemented on heritage
issues.

Highlights include the reality that heritage sites
are able to achieve many of the goals related to
community development; that they provide jobs
through small and medium sized projects and pump
many economic benefits and revenues from the
visits of interested groups to the sites, and that they
can serve as a stimulus role to promote sustainable
communities where assets work as catalysts for
regeneration (Alhefnawi & Istanbouli, 2015).
Sustainability supports the principle of conservation
and reuse. The principle of conservation
applies for natural resources, energy, water, etc.
whereas, the principle of reuse applies for land
and infrastructure, roads, buildings and building
materials, etc. The content and goals of successful
revival of heritage sites involves many of the
principles of sustainability, especially when linked
to the provision of job opportunities for local
residents enabling and refreshing socioeconomic
upgrading of the local community (Alhefnawi,
2014). Although, the environmental impacts of the
entire life cycle of conservation sites can be easily
controlled and limited, their products and services
need to be addressed. To do this, life cycle thinking
is required. Life Cycle Assessment is a tool for the
systematic evaluation of the environmental aspects
of a product or service system through all stages of
its life cycle (Abd Elghaffar, 2007a).

Besides the above-mentioned, the contribution of
heritage assets in development can promote the
following (English Heritage, 2013b):
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- Giving a sense of place as being a focal point or
land marks,
- Enhancing townscape through its distinctive
identity and fabric,
- Feeding the people interested in the past, and
- Being a point to start with for regeneration of new
development schemes to upgrade the economic
status of the area.
These factors strongly affected the success of many
case studies such as King’s Cross and Gloucester
renaissance in the UK. Another key factor of success
in conservation sites is good facilities maintenance
that absolutely costs money but, at the same time
produces savings by decreasing replacement
costs over time, decreasing renovation costs, and
decreasing overhead costs because of increased
system efficiency. The maintenance program should
be composed of three components: organization,
inspection and maintenance plan (Abd Elghaffar,
2007b).
There are some other cases of heritage development
that completely failed due to the following reasons:
Unexpected high costs that damaged the feasibility
of the project, improper and non-beneficial use of
the heritage assets and failing to attract the public
interests in the visitors-based sites. To avoid the
fall, development process should have enough
understanding of the special conservation, planning,
funding, construction issues, and specialized
knowledge (English Heritage, 2013).

2. URBAN TRANSFORMATION

The concept of urban transformation implies three

different categories (Giilersoyn, & Giirler, 2011):

- Heritage conservation-based transformation:
In historical and cultural sites, protection of the
heritage asset is fundamental. Therefore, the
focus may include preservation, conservation,
restoration, restitution, renovation and reuse as
methods of progress by public and institutional
models.

- Regeneration-based transformation: Where there
are potential for development whether functional
or economic. It focuses on regeneration, recon-
struction, redevelopment, restricting, and change
of land use through agent-based entrepreneurial
models.

- Redevelopment-based transformation: In deterio-
rated devastated, squatter areas, where it focuses
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Abstract: Conservation of heritage assets is the scope of attention of many professions related to environment,
architecture, planning, economy, and politics. Greater awareness of the unique character of heritage areas has
aroused and advocated the sensitive treatment of those assets. Several advanced detailed strategies have been
identified and implemented in Western Europe where many successful regeneration development, such as
heritage projects, can be found whose strategies and implementation processes can be analyzed and adopted
for the improvement of similar heritage assets. The purpose of this paper is to benchmark the key driving
criteria of successful heritage-based regeneration projects. Two case studies in the UK are analyzed based on
criteria adopted from the work of the “English Heritage” organization to bring forward effective development
schemes in heritage based projects. The cross analysis of the two case studies elaborates on the involved key
parameters associated with a fruitful regeneration of urban conservation projects. Those parameters include
the preparation of a solid economic case for labor, partnership (whether public or private), participation
of the local community, early specialized consultation, extending the links with the contextual fabric for
permeability, keeping the link with history in a contemporary style that express its time frame, and retaining
the grain size to maintain the sensation of place.
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drinking and irrigation. Algae were detected in four
wells but the other wells were free from algae.
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(P< 0.01) between wells as regards the total
number of Escherichia coli bacteria. Tables
(1 & 2) and Figure (4) show that the E. coli
bacteria is present only in the water of well
number 12 and all other wells contain no
E. coli bacteria, and it is known that E. coli
is a subgroup of fecal coliform group, and
its presence indicates the fecal pollution
of groundwater. It is present in well 12 at
a concentration of 1898 FE.coli/ MPN/100
mL. Water of well number 12 is considered
contaminated with E. coli bacteria for it
contains a bacterial number greater than that

Ecoli (MPN/100ml)

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Wells

suggested by (World Health Organization,

Figure 3: Presence of bacterial counts in wells water.

1984; Saudi Arabia Standards Organization,
1984). E. coli is a pathogenic bacteria
belonging to fecal coliform bacteria, and it is
commonly found in the intestines of animals
and humans, and many diseases are caused
by E. coli. bacteria. E. coli was denoted
by Advanced Purification Engineering
Corporation (APEC) Water System (2016) as
one of the strains of E. coli, and its presence
in water indicates recent water contamination
through animal wastes. Escherichia coli
test is the best option for determining the

Number of Algae

B

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Wells

possible presence of harmful pathogens. Also
Adeyemi, Oloyede, & Oladiji (2007) detected
E. colibacteria in ground water in Lagos state.

3.4 Algae in well water

Table (1) shows that there are significant differences
(P<0.01) between wells as regards total number of
Algae in water. Algae were detected in the waters
of only four wells (Table 2 & Figure 5), with counts
of 2, 4, 3 and 2 colony forming unit (cfu)/mL
respectively.

Water of well number 4 were found to contain 2
algae species Amphora and Navicula, and well
number 8 contains 4 algae species Navicula, Green
Unicells, Nitzschia and Cyclotella, the water of
well number 11 contains 3 algae species Navicula,
Euglena and Opephora, while well number 13
contains 2 algae species, Navicula and Euglena,
(Table 2 and Figure 5). Algae are usually develop
in stagnant water i.e. water that does not move or
enclosed water, and the algae forms usually present
in stagnant water is the blue-green algae, especially
when the water temperature is warm. There are
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Figure 5: Algae in well water samples.

types of blue-green algae namely cyanobacteria is
toxic and releases toxins in water that are harmful
for the liver and nervous systems, and they are very
small and cause many problems (Oregon Public
Health Division, 2016). There are other types like
green-algae which generally do not cause health
problems but change water color.

CONCLUSION

The results of microbiological total coliform and
E. coli bacteria were found in 5%, while 95% of
the wells are free from these bacteria. As for the
total bacterial counts, the numbers are high and
above the maximum contamination levels set by
WHO and SASO. However, although high viable
counts are usually indicative of contaminated
water, they do not necessarily indicate pollution by
feces and or sewage. The absence of total coliform
bacteria and E. coli in 95% of the wells indicates
the permissibility of use of these well waters in
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could also contain other bacterial strains, or
viruses, or disease causing organisms. New
York State Department of Health (2016)
announced that dangerous pathogens that
cause serious disease can be difficult to detect
in well water, so a total coliform bacteria
(which represents different types of bacteria)
test is used as an indicator telling possibility
of the presence of pathogenic bacteria in this
water. So water containing coliform bacteria
should be avoided from drinking or use in any
domestic purpose.

Coliform bacteria may not cause serious

5000
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Total celiform (MPN/100 ml}

1000

— — ——— — —T 1
i 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Wells

illness, but can be indicators of pathogenic

Figure 2: Coliform bacteria in wells water.

organisms that cause diseases. Water of the 3000

well number 12 in this case is containing a
number of total coliform bacteria which is
high and above the maximum contamination
levels set by (World Health Organization,
1984; Saudi Arabia Standards Organization,
1984).

2500

2000

Bacterial count (cfu/ ml)

1000

3.2 Bacterial Counts

500

Table (1) shows that there are significant
differences (P< 0.01) between wells as

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Wells

regards total number of total bacteria. Tables
(1 & 2) and Figure (3) illustrate the bacterial
counts in the water of the wells studied in
Arar and showed that the number varied between
1 and 2200 bacterial counts/ most probable number
(MPN)/100 mL and that the bacteria are found in
all the well waters. Well number 19 is containing
the highest bacterial count 2200/ most probable
number (MPN)/100 mL. followed by well number
9 with 2800 bacterial counts/ most probable number
(MPN)/100 mL. then well 15 with 1750 bacterial
count/ most probable number (MPN)/100 mL. All
these wells contain waters that should be restricted
for drinking or other domestic uses since they
contain bacteria counts greater than that suggested
by Saudi Arabia Standards Organization (1984).
The wells with the least bacterial count is well
number 18 with only one bacteria and number 17
with 4 bacteria.

Although high viable counts are usually indicative
of the contamination of the water and the presence
of bacteria other than aquatic bacteria, they do
not necessarily indicate pollution by feces and or
sewage. The suitability of water for drinking, and

Figure 3: Presence of bacterial counts in wells water.

domestic and industrial uses should be tested for
the presence of coliform bacteria, and the total
bacteria number is the sum of the total coliform
count, fecal coliform count, E. coli and other
pollutants in the water. Comparative results of
bacteriological analysis of the groundwater of the
Rabigh Governate in Saudi Arabia by (Al-Hasawi
& Hussein, 2012) revealed that 20% of the wells
failed to meet the guidelines (Negative tests) set by
(United States Environmental Protection Agency,
1976, Saudi Arabia Standards Organization,
1984, World Health Organization, 1984 & Gulf
Cooperation Council Standards (1993).
(Al-Redhaiman & Abdel Magid, 2002) said that
the absence of bacterial contamination in some
of the well waters tested may be due to the high
salinity of water in the wells tested which hindered
bacterial growth.

3.3 Escherichia coli Bacteria

Table (1) shows that there are significant differences
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Table 2: Detection of total coliform, bacterial counts, E.coli and algae in wells water.

Wells Total Bacterial E.coli Alage pH Salinity Location of wells
coliform count

1 0 100 0 0 8.33 0.5 30°99'14"N; 41°03'15"E
2 0 100 0 0 8.16 0.6 30°97'38"N; 41°01'14"E
3 0 100 0 0 8.10 0.6 30°92'75"N; 41°07'14"E
4 0 650 0 2 7.74 0.5 30°98'05"N; 41°02'58"E
5 0 1050 0 0 7.96 0.6 30°98'07"N; 41°02'04"E
6 0 100 0 0 7.78 0.5 30°96'24"N; 41°01'43"E
7 0 35 0 0 7.41 0.5 31°01'49"N; 41°07'13"E
8 0 850 0 4 7.51 0.8 30°99'55"N; 41°04'44"E
9 0 2800 0 0 7.31 0.6 30°98'17"N; 41°04'04"E
10 0 450 0 0 7.12 0.7 30°98'17"N; 41°04'04"E
11 0 250 0 3 7.16 1.1 30°94'73"N; 41°01'06"E
12 5022 15 1898 0 7.42 0.7 30°97"21"N; 40°98'32"E
13 0 1000 0 2 7.31 1.8 30°94'45"N; 41°01'15"E
14 0 750 0 0 7.54 1.4 30°96'55"N; 40°99'83"E
15 0 1750 0 0 7.70 0.9 30°98'51"N; 41°0320"E
16 0 70 0 0 7.75 0.9 30°97'94"N; 41°01'25"E
17 0 4 0 0 7.14 0.6 30°98'35"N; 41°00"73"E
18 0 1 0 0 7.41 0.8 30°99'45"N; 41°01"22"E
19 0 2200 0 0 8.18 0.5 30°94'44"N; 41°01'S1"E
20 0 40 0 0 8.23 0.5 30°97'69"N; 40°98"25"E

LSD 3.7108 16.043 1.405 0.0051 _ _ _

WHO 0-3 0 0 0 6.5-8.5 _ _

SASO 0 0 0 0 6.5-8.5 _ _

LSD= Least significant difference

3. RESULTS AND DISCUSSION

Coliform bacteria as total and fecal coliforms and
fecal streptococci and E. coli are used to test water

bacterial contamination.

3.1 Total Coliform Bacteria

Table (1) shows that there are significant differences
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(P< 0.01) between wells as regards total number
of coliform bacteria. The water of well number
12 contains coliform bacteria with a total number
of 5022 CFU/100mL and the other wells have
water free from coliform bacteria Table (2) and
Figure (2). Usually if well water is contaminated
with Fecal Coliform bacteria this may mean that
the groundwater has been subjected to pollution
by sewage water effluents or animal wastes which
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city of Arar (previously called Budanh) occurred
in 1950, after the establishment of the oil pipeline
(Tapeline).

The sudy area is located in the city of Arar (30° 58’
01.00" N, 41° 00’ 54.78" E). The city is situated at
an altitude of 530 m above sea level in the heart of
vast limestone rocks. According to the Worldwide
Bioclimatic Classification System (2009), this
region falls within the Mediterranean desertic
continental climate characterized by hot summer
with moderate nights, very cold in winter and the
temperature reaching below zero causing the fall
of cold snow and frost. The winds are between
western and eastern and rarely blowing from south,
and the average rainfall decreased gradually during
the past years.

2.2 Collection/Treatment of Samples

The water samples of the wells were collected in
autoclaved, sterile, non-reactive schott duran glass
(250 mL, capacity) bottles. The samples were
filled only up to 3/4"™ of the bottle to facilitate
enough space for thorough mixing by shaking
during analysis. The bottles were kept in ice during
transportation and analyzed within 24 h of sample
collection.

2.2.1 Test for Coliform Bacteria

In examining coliform bacteria in the water the
technique applied was multiple tube fermentation
and the results were registered as the most probable
number (MPN) of organisms present, based on the
Thomas formula (1942). Thomas Equation (1) is
used for determination of MPN concentration of

bacteria in the sample. The results were represented
as:

No. of positive Tubes x 100
M.P.N. =

(No. of mL. in negative tubes) x (No. of mL. in all tubes)

@

Algae were examined using microscopic examination.

2.2.2 Test for Total Coliform and E. coli
Bacteria

Double strength MacConkey Broth medium was
prepared by weighing 80 g in one liter of distilled
water. In each fermentation test tube, 10 mL of the
broth were added and diluted with an equal volume
of water. A volume of 10 mL of this medium was
put in a test tube along with a fermentation tube
and then autoclaved at 121° C for 15 minutes at 15
Ibs pressure (Ibs: Ponuts unit). Ten (10 mL) of the
water samples collected from the wells were added
to each of the test tubes containing medium using
sterile pipette. One mL of the sample was added to
each of the test tubes containing normal strength
broth and 0.1 mL of the sample was added to each
test tube containing normal strength. Five test tubes
were kept for each dilution (viz; 10 mL, 1.0 mL,
0.1 mL... etc.). The test tubes were incubated at
37° C for 24 h. Incubation was continued till the
appearance of gas production and change of color.

2.2.3. Statistical results

The results obtained were statistically analyzed using
analysis of variance (ANOVA) according to the
Statistical Package for the Social Sciences (SPSS),
and data were presented in tables and graphs.

Table 1: Analysis of variance of bacterial and algae in the well waters.

DF Total Col. Bacteria count. E. Coli Algae
Bacteria
Rep 2 5.04
Well 19 0.037830726™ 0.070651075™ 0.054036060" 0.04255263"
Error 38 94 072 0.000009
P<0.01 **
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Figure 1: Location map of the study site in Arar city, Northren Saudi Arabia.

toxigenic Escherichia coli (E. coli), vibrio and
yersina, mycobacterium, pasteurella, leptospira
and legionella, were the main water borne bacterial
pathogens detected in contaminated drinking water
supplies in the USA during 1961-1983 (Craun,
1985). Pollution of water by human fecal excretion
is tested by the presence of E. coli and the most
probable number (M.P.N) of coliform bacteria
has been universally used as an indicator (Goda,
1998), while WHO suggests that for well waters
and springs a zero E. coli count and not more than
10 coliforms per 100 mL could be considered
appropriate standards (Richard, McGarry & Mara,
1977). In the wells of Saint Katherine in Egypt,
the total coliform bacteria reached up to 154700
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CFU/100 mL (Abdel-Azeem, Abdel-Moneim,
Ibrahim, Saleh, Saleh, & Abdel-Moneim, 2009).
The aim of this research work is to assess the quality
of groundwater according to the microbiological
measurement of total coliform bacteria, E. coli
bacteria, and algae in the well waters of Arar city in
northern Saudi Arabia.

2. MATERIALS AND METHODS
2.1 The study Area
Figure (1) shows a study area location where it

located in Arar city at Northern Borders Province in
Kingdom of Saudi Arabia. The establishment of the
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1. INTRODUCTION

Ground water is subject to contamination by
bacteria either from sewage water -effluents,
swamps or from soils that contain high amounts
of organic materials and humus (Ibrahim, 1998;
Kistemann, Classen, Koch, Dangendrof, Fischeder,
Gebel, Vacata, & Exner, 2002; Fewtrell, 2004;
Clansen, Schmidt, Rabie, Roberts, & Caincross,
2007). People in rural areas in Saudi Arabia largely
depend on ground water for drinking and herding.
They consider ground water to be safer than surface
water. The presence of fine grained soil and cracks
in the bedrocks permits the seepage of polluted
water into the ground water (Senior, 1996; Al-
salim, 2007). The water obtained from deep wells
is supposed to be uncontaminated with bacteria
and safer for domestic and animal use (Banks,
Midtgard, Morland, Reimann, Strand, Bjorvatu, &
Siewers, 1998).

Although groundwater is the purest naturally
occurring water, it is still readily contaminated by
industrial and municipal wastes in various forms. In
most parts of the world, the most common form of
contamination of raw water sources is from human
sewage and, in particular, human fecal pathogens and
parasites. There are several potential sources which
might cause deterioration of groundwater. Human
and animal wastes are a primary source of bacteria
in water. These sources of bacterial contamination
include runoff from feedlots, pastures, dog runs, and
other land areas where animal wastes are deposited
(Hammond, 1994). Additional sources include
seepage or discharge from septic tanks, sewage
treatment facilities, and natural soil/plant bacteria.
Bacteria from these sources can enter wells that are
either open at the land surface or do not have water-
tight casings or caps (Water Research Center, 2016).
Coliform and fecal coliform bacteria are usually
used as indicators for water contamination, and the
presence of E. coli, which is a subgroup of the fecal
coliform bacteria, indicates groundwater pollution
by the fecal coliforms (Viessman & Hammer,
2005). If water is found to be polluted by bacteria,
this means that it contains pathogenic organisms
which cause diseases (Al-Khatib & Arafat, 2009).
In 2006, the United States announced that about 1.8
million people die every year due to the diseases
encountered in water, and about 1.1 billion people
lacked safe drinking water (Clansen et al., 2007).
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People are in bad need for healthy water free from
bacteria and other contaminants. To live in good
health, people need an access to good quality water
in adequate quantity. Parameters for drinking
water quality typically fall under three categories
namely, physical, chemical and microbiological.
The microbiological parameters include coliform
bacteria, streptococci, Escherichia coli and
parasites. According to (United State Environmental
Protection Agency, 2011), in the African continent,
about 28% of the disease burden is attributed to the
environment (of which a major part is consumption
of poor quality water) and this reaches 36% in
children under the age of 14 years. The main health
outcomes affected by environmental risks in Africa
include diarrhea, respiratory infections and malaria,
which are jointly responsible for about 60% of all
known environmental health impacts (Adelekan &
Ogunde, 2012).

Coliform bacteria are classified as either Total
or Fecal Coliform on the basis of their common
origin or characteristics, (American Public Health
Association, 1995), and Fecal Coliform bacteria,
Escherichia coli (E .coli), as well as other types
of Coliform bacteria that are naturally found in
the soil are included in the total group. Intestines
of humans and warm blooded animals, wastes,
animal droppings, and soil are natural harbors of
Fecal Coliform bacteria (American Public Health
Association, 1995).

Al Otaibi (2009) detected a total coliform count
(TCB) (most probable number MPN/100 mL) of
fecal coliform bacteria (FCB) and fecal streptococci
bacteria in well water at Khamis Mushait Governate,
southwestern Saudi Arabia, to be 100, 87.88 and
57.8% respectively. The main microorganisms
which indicate groundwater pollution are coliforms,
fecal coliforms and fecal streptococci, which are
the basic assessors of the microbial condition of the
water supply.

Contaminated water either by human or animal
discharges may cause a variety of human pathogens
(Olabisi, Awonusi, & Adebayo, 2008). The
pathogenic microbial agents carried out in these
waters include bacteria, viruses, protozoa and
several other multicellular organisms which cause
gastro-intestinal illnesses. Some other organisms
may infect humans through body contact or by
inhalation of polluted water (Meybeck & Helmer,
1989). Shigella, Salmonella, Camphilobacter,
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STUDY OF MICROBIAL CHARACTERISTICS OF WELL
GROUNDWATER IN THE CITY OF ARAR,
KINGDOM OF SAUDI ARABIA

Turki M. Al-Shaikh*"

(Recertved 27/712/20/6, accepred 20/03/2077)

Abstract: This research investigated whether the well waters of Arar, a city located in the north of Saudi
Arabia, are suitable for drinking and household uses. Twenty well water samples were collected and analysed
for coliforms and algae. As for the bacteriological characteristics, the coliform bacteria, the total bacteria
and Escherichia coli bacteria were found in 5%, while 95% of the wells were free from total coliform and
E. coli bacteria. Three wells were detected to have water with very high bacterial counts that exceeded
the maximum contamination levels set by World Health Organization (WHO) and Saudi Arabia Standards
Organization (SASO). Algae were detected in four wells and the other wells were free from algae; the algae
species detected were Amphora, Navicula, Green unicells, Nitzschia, Euglena Cyclotella, and Opephora. In
conclusion, the absence of total coliform and E. coli bacteria in 95% of the wells indicates the permissibility
of the use of well water in drinking and irrigation but that the remaining 5% may be used after appropriate
treatment.

Keyword: Microbial characteristics, Bacteria, Algae, Well, Groundwater, Arar.
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