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Arabic as a Language of Knowledge
Towards Establishing a Knowledge Society with the Arabic

Language

Dr. Waleed Al-Anati
Department of Arabic

University of Petra

Amman, Jordan

Abstract

This research is based on the postulate that a knowledge society

cannot be established without the knowledge of its national

language. Therefore, the Arabic language would inevitably play an

essential role in establishing an Arab Knowledge Society which

receives and produces its knowledge in Arabic; hence, making

Arabic the medium of Knowledge and communication in the Arab

and Islamic worlds.

Such a postulate would require us to refute any misconception

about Arabic, such as the superiority of colloquial Arabic to

standard Arabic, the difficulty of Arabic transcription and Arabic's
inability to keep up with the developments in technology and the

other fields of science.

This also requires a detailed explanation of the theoretical

introductions that prepare Arabic to become a language of
knowledge. These include teaching Arabic for specific purposes,

the unification and spreading of terminologies, the development of
Arabic linguistic studies, and the Arabization of western studies

based on the findings of modern linguistic sciences, and the use of
Computational Linguistics in the Arabization of computer

technology.
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Problematic theories in literary genders

Ezziddeen El-Manasrah
Dept. of Arabic

Private University of Philadilpfia

Abstract:

Since Aristotle's Trilogy, Epic, Drama and lyrics, until modern
criticism, these theories have never been decisively agreed on.

This research aims at discussing the most important of these
theories stating with emphasis and finding out how these theories
starting with emphasis and finding out how these theories are
related.to literature in different eras.

This can be done by identifying the abstract characteristics for
each type.
Consequently, I have studied masterpieces in this concern, Plato
and Aristotle, in particular regarding analogy, a number of
European critics, including Gerard Genette who was doubtful about
trilogy distinction.

The conclusion was that literary gender has certain aspects
which are mixed, Changeable and likely to extinct when form
becomes a basic repeated purpose.

What distinguishes literary gender is the domination of certain
trends over some others that are likely to mix in a certain degree.
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.o,.t>:;iif-ai 1\ r|rj-t J3\43 )\ r#J eVf :1i ,.,;!l

- AY -
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,-.i ,;o:!l c.rrLr*)l rll ltl.aJl /lull 4.rr=:Jl t,'1 ,.t, ,r;1 :,lr.n :LJU
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The Current International Political System and the Ambiguity
Associated With International Legitimacy

Dr. Ibrahim Abrash
Al-Azhar University of Gaza

Abstract

Whether we call it a new international system, or a new situation, it
is a reality that there is an international de facto situation dissimilar
to the situation that prevailed between World War II and the early
1990s. What is new in the current situation is not only the collapse
of one of the two main world political powers, but also the deep
alternations that touched upon the ideology, the economy and the
culture of the collapsed ex-political system which also touched
upon the intemational powers.

Due to the fact that it is hard to separate between law, economics,
politics and the prevalent power balance in a world of interests
where borders disappear, the international legal and ethical system
(International Legitimacy), has been greatly influenced by those
alternations in what is called nowadays the crisis of the
intemational legitimacy or the double standard policy when dealing
with the international legitimacy.

Because the international legitimacy in its simplest form represents
a case of conformity between the intemational practice
(international relations) and the law, agreements and international
practices, what is happening today is an attempt by the USA to
impose international practices that defy the known principles of
international legitimacy as well as imposing a new legitimacy that
reflects new balances of power dominated by the US hegemony; a

hegemony that aims at exploiting the international organizations,
especially the [IN, and the policies and interests of other countries
to be in the service of the USA stratesic interests.
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The Middle East, represented by Iraq and Palestine, are the first
experimental fields to test the new legitimacy. Occupying Iraq
ignores the UN; also, imposing a solution on the Palestinians
ignores all the resolutions of the intemational legitimacy in this
regard (UN resolutions 18I, 194,242,338). This appears evident
in the American guarantees submitted by President George Bush to
the Israeli Premier Ariel Sharon in his latest visit to Washineton on
the 15th April2004.

This paper studies the operations of change that occurred to the
political system after the collapse of the Socialist camp, and the
impact of this collapse on the international legitimacy (from a

theoretical and practical perspective) particularly when it comes to
issues of conflict in the Middle East, Palestine and Iraq.
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i)-;- ?\f\ ;f1 caaL.jlly o+tj:jl-l a-,oL^:*!l; q:L=:!!l Jtttll
c,... .r--rJl ,i ;;Ur ti ult ** #\ (us c.=-L-)t .>L-)tt,-rL;)\

,l--i * -lr-u)l oi^ ii*-J LrrJr ,rr ;-rJr ,-!t ot's ;i,
.at .;LIl .-f-l ,,-/t (f s rl>V f+.111-r rt-:-"!t ;ry ilyLJ.l

r---^, ti-,l-r-*;-r ,i ;pt Jt-*.-U 4-kJl .f 1U:,)t, (LJJI JL}U
..[-a-oJr 1lJ.! eb:-u) J-rJ a]rl-Jl o-:;i.ll + J-!l 1-rry rJy-rJ\ a,)*
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.tt 
t'{gt 

'

,,!t 'y, 
,-i*j'J cfu;:l,U oi};LJl olt _*,;r U->tlt oi *;

5:t6 il ,;"!f ,-E; a"Ut a.,*+l ,>Wt-a:;t;-iV J}..f ;-r"Jt

.>l-L.4-5, ,qrt:Jl ;r 1\/lt; o:Llt1 (t; ;:t11, (\.A) ;:Llr ,,1
: ,l1-rJl lY'rjlJt €\s vs !+"u+r ,]1-r1r lr}rlr ,P e ;r-Jl r-\ll 6L;,

!clt

:6.ra.:lt prXt Jt -(X-li

b-* 4 al:;lty ,!y.rJt .:ti)\,Jl W; aJt iltJr .:)rJr lui
ol)-- o;4 7ct . Jr, ptJ., p$y c6:.1Ut q/t -r+ c^t*u Ct Jf+l
;.--> c-J c6.r-',:It ,,,.Yt r:g;jr*. ) )p e c>l,n-*J de- c64-r--

;1-Yt pUt ;a..!f e-e .---- - "ut-Yt p ,: Wtj/ .f ,t-tYl"

.:vt,-At1 '->L-ctlt z'*b tj)urt ub 
"r o! - 1r ch c-b

ll'r;j-l f.^*,- ,6t ,b +) tf - \J.;" Cfl Oi ;4rl.r *J$11_r

.(Yo)eJ-uLt lUr + ;r;lr ;u.J-t C. it;; 6-r,--r* a.ru et,b.j-t1

el-bs\ i:t;J :t-at & .;S* CtJt 
"f-e,:Jt '* &,-b e.rj e-.-,

tj.---," .g>i .r-i.i cL^jl: ;,* \ t, _,r-r cU-y;a)t O;f.l ,*Jf ;r\lf ,-te
o.)\-pl aJ.," ;*:-uJ ;rVt ,*t* lui Jt-Al 6-ry co.i-,:tf -)f J-r JrJ
a-t r ;r a.,Ul ir^-+r ,e! f u<,"1 .ttt'Jrr' ..-ryuJt i5:tJ 1*;
,dr"!r ;,rJl .rr-ry_ll 4 e +;r:i ;r!l & 6)re1 c)r;)\ g-a
.:l;1 jl ,lt-,a!l oLelfl ottiY ;trtt ;rVt ,-te ;r>)r oja c.j-by

a--+ry:rl Jt aj$)! ,d7!r {.+t CitJ & t*- .t' (f ;J i;-.4r

,ffr'1"rYr ,-1+ Lo,rrt trt; o-*-,i) 1"c!r .:rrrpt r."i -s, ,tJr
.>\ 

-i.-c 
)JJ4 Jl r+ ,jtJl t$ d_, .rtv)1ga,iou e / r-tl

/ t ltv -r;. ,:i,t*JJl ;:+;Jt e,# d/)l .J-14 ;.c 6r>\-d\ .>\r\j)\
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,jtrJl q;V j_+t "r^:* ;r,Jl ..,lUl '.>,-cyV ui r,l!l &- iii
L--ty C 6-rv -f s ro;f ,/ kt\ F,tb -,\-l a;'*b:7*z^e

t-,t--;.rJt ...>r-,-iJl cJ.61i c-.' ( \ o o 1 d-, crlr je .)\j ot-t'l

.,1trJ .f .rl-,*ii! rllJl iJ;;J -tj.; Uqi

aJy.i q o:sAq J^4 qJ;J' z+-j,\ itau ti;'ojJJ lrL;'- -ri

a-rl5 a-.Ul a;t-.;Yl trJJlJ (;r-Jr ,,lt dur" &)q{ ar,' -Ld*t

6LjJt g-. "Jr-rJt 
a-rLJt ,-rU- dUlt r,Jy-rJt 

"a1 
o:lJly ;lJtJlJ

,ri ot.lfj Uy-rJr .rE)\^ll erus,]t-rlt gt;t o\ ,*l,QJl ,t-:It is'{lr

e g ,oJ1-r.lr a-rLJJ 6-r-etJt ,,," ur F I d#Jl u4 UrJl a+til\

q,+i C Ut-rJr a,o-A\ * qA:Jl l>\*JlJ ,tl-dl .rtili ../ji 'lt
Jy-r-Jl o:!." plr,-l1 ;l1tJl &rLr Jl o,o 

U Alt ,:;tt;1)t- g,. Uit;

.J.uJl-r A\ e:
(:;: cJ4Jt lU::lJJ !4!r a*ttl lr:.-4 W-r c;-rxlt ,'iru
,.a1 o:!Jt .3 ;l1tJl i+" ,!, +U ,J V vp cuia3\::' *-ui &
Jy-r-U (+yuJl) ,f\jt djrl Jl t;*; 67\ o'-u;r t-ei 11 cta';t-:.ei

af.-)t1q.rL,a-i)l1 L-qJl Gr$ g" .*tl li'u e,,ru ,!' .sr<J'

b_rg d.riJl e t'lr-4 JiJdl 1i ,st *At 'u-yYu 
.6,es o*u:Jl-:

.r<tt+. ( e\y pl: t. o;lri-\) $r) & J-bVr dr-tJt ltltlt

i ;-\-'Jl g..)U utf &Jl ::*:Jl ;r;lt ,li :,,)^;-ll ptJa tG C €\ us

o.x-1+-u{r gUarJr P ,} 4jl e-- c+jl;l:-l ajt- c--;l-f ;ll .:U Jil
I 

e 
;L:., 3:t- .dt-6:l l cGt-rt; s=!: 7*.*r 6'r-ulr ,-!r :..'.bj" all*;

.-#l ,f Jt^-:-f ;r aa'LJl ,.rt rlf prS, pt-i \-a7*1r,(tn)t'Io

irlr ,J g_,i41 JFI ,f V:W !u" eJuJt q$t .:r c;6s

p)-Jr U -(--.tr ,,J,e Gr$-r cJ1"rJt ll'b;Jl + ;r-Jl ,,.)t o)'+ s;'iJt

,* H o-r\,-lJ etrJ\ br .5jJl \ t t \ rl;Jl 'Ji flJl a"' 'CU'
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6-S-- J*, .Ji L'.) l,l) 1t,: a-.Lf J)U"! ot{! l^.6i" c;-r-lt -Yt
t-a,sf.-,- J"'Jt oJp ei i*l y tir<,;,Vr t ,uj;tf.Jt)'J\ J
L:V\ ;y'. e:-;rb;rdll .-tlY-ll ,-,i .r.r- qSJl .,Jf YJ cLo:y'. crlll

e Ats ,o\-l\ )-c Gt1* u:,) clUt ,Ut +i;t -, drr.l' .;;,,ll
rc, I ^JtrJr itJ\rl ,yS & o]*.'li -r+ ;-i.=:lt ..,r*YJt .ri 7lr ,

H t')u1 .otlt & Vr \e-p. dJ<.'s Lr (J't*l ,t-r ;'".Li sri

rlll JJJI ,"Vt ,.t* ;s-i t;; 'ot-l\ & qlt +; (e;u:it
ts-r"lt aAt u,b a'w ot-b:a.6jJt yt./o/ly 

l_r- r tAr t'-r
rLJl a'*Li U '* a/ rtfrU ,:trlJ uJt, Jry:Ldj )Vt!;tyz pt-; 

,

a-rd J<_:s / c1 e-ey ,.rtll f ,Wt €:b"i 151 l,tA\
srtJr ..ri, cJ>tr-t o\g ar{.1y,!l .-rlfl oi ,t;tt i-cls c*r *lf 

r

,) v4)\) rrYr a,'t-, ,f ,Fr"Yl J):-Yl ol9 ,ti1,J)L-)U eev
Jy:-yr ol.*i f ,!4: Jy:'Vt L*- jlt ui ..pn, lj.o; c:).Jl 

1

\*; \J1t-r.o.r+J ,ol,ll o\y-is.ctres Oi q; ,y *f o\-F

.J.-J' bi- qa;:-LYt Ws gt.f ,ri \i c6-r.ulr ,-lr **s 4 i

4r, )l4tl rt1> aJ J*IIJ JL.':-YI \-tVS dl1-uJl ,-e: Jb f /Ut
,at ,_4. rt-yYr wA +Jl itlrl t\rl a-r.*q !);; '>--*i(,c5t!l
r-ra p+ ,ti i6lf, c6.r..j.\ ,-.)l ,JU." g, Clrl ,")t o-t=- etV f

..syYr ,> & l:+ UyJt .:li)\'Jl d 4-\- 4 ttAt

d:rJt diLall iJ)q" qtLrr-l +!-1.tJt  f;r$l ;p! 1$u

Jt.r-.lr oiL-all gy V a' ^i.. J-,1 int-Ul ub4 ,''=; 6 g)\ I

+ F *tS\ f# *rt' "lt' 
oitll1 J;rtt g.i**U +Jt

'fti d J;!r ,J ^lr+rJr 
;.bLJl ip,uar" F C o\, orbL rr*1

..*Jr.rr ,t4 Jy-rJl ,t', J-* a 6-r^:*. k+Jou JY Llt- yitta*

.-r!j .-*:r. oll; Ji ,/',* *;t diUJl Ott li!, ir'{-,.:rJl aLl*lJ I
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,-.Vr oL+" rL.i-t, ,,&,y. 't;1 7/. 'k St* i JJJ1 C.:+l
a-ji u-ls.;lrJ Y uyb ul-/t-d{J ,a*$Yl ,.:t!lCl tft);r-Jl
JJJiJ \,i - U j\,r,a*i (bdiii ,,')'c ,-l.,; ^ii> aLL .:\i U- Ut*l

.<Yl)+-!:J 4ty Wf.eylr e-*- +t',.:li)p ,f 6:V -

.-Lj ,#w & St*-,Jy-tJr p$rlr f:s oV e 7i o-a* ,t
* .---:i g" - ltJt Jy: J< 4f i-- d L"; c-rti sp ,-* -c&s

^*{J;Jr gr$r ,ii Vi -+y;y!t Jy-rtt ;' tt}},-rK oft art'r'

..:.,)Lel-,iJl 

- 
f# *tti re\f JI 6V ,J:, pU- ,F .;r-t

! ;;tt L'.\ p) -+_t':.t'u, c1#F).,n&ult : t'':r a^-;ll ;'t-d^Jl

a*ytJt, o+fi:Jl-r 4rl*-Lt.rt rYt ,y e-# OUil ,1-f ,y-t .( ''q)fJl

olj (ar,,-\-Jl, a-lrJl; ULJIJ ,JitJl i - +jl :y-r.It ,-,H dl

- 
u-:q-i ;rt -J.r .#\ ,t a)v .:;; Jy-rJr er;l;.lJ q-L)l isrqll

r,a"-,L.Jll .:r\^i*Yly q;La-i!l \JD)\ .:>$*Jr 1r"J i*+; n;r-r^i

.sjJt ot+)t ,oy cJy-rJl ft't;Jl & ;r-r^-11 r:l;;ll d./ ,j-IlJl ,:i t- l-toy

J.,uJl ,Jitil o1(1 .'ti +1" :4:* G. Wilfred Jenks ^.l'il\ ^41
1-&i # ..f L*-'J cU[*j!l .:t-lJo:l q.".&"J l,1*, +iL*j]J 

''UlyJF ,rl ;;_)t: ""[t -pis coJl-rJt 4rt*+l ub Jt li:Loy csl*;Yl
<rt)"aJl-r,JtJ # CJ, telt

f ?1Ji ..b o'; 4r4l ,J;-rJt pU.,lt tAI Q J1-tJt ..r;ulu

C)G;.r*Jr: ..,,:r^r1-r ;:rJt Jfu" af: ,Fl d iltut Jtl-i
..*LJl_r ci-el4l Jt-;:-t, co;a.rJl dW-r q:La-iYl q-r;\ ;c1 c>4L\

z ,;rJ\: ,b!t *s)\ 9U: (L.LJI .rt4)l +;-t:.CkJl ,,Il
,ry .:[i)\Jl &: 

(rY)-,L*]lJ aJJJI i,P\ *) L-s^s riro,tul1

,,rS\ atal\s €",-J,t iy ^s,Ct 
alt;ly co-L-".Jt g.-*t, ;1-rlt g^*t

Er\t+; cJrl r,iJl; d)r!r a; Ui ,:\,r'.-- u-f .ttt'(."t!',
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bt:Lt g. t:LaJYl :*dJl g;)Ll uta)! cqJl-rJt os9\s.rLt^:.oYt 
,

e4t&

;l orlt :Jt .,Il "r^:,It *yuJt p}:t Jt-r-:-l J^ Gl (ltq.ew I

o;t-;Jt r'tY rEt *t,1 1.rl,.t-:,o)l; orlri ,,ll r"r" W\3 &;, 6,A\

t' ;,' dr-r-.lt ,riuJl :J*i ..li q* c,StLrJry -.,Lt*Jt a.i.ll JrJl I

F #lt ;E;r Y .Jt-J-t .rctlu .a*")t tLJ' ,r]o o*u.;2U a,Ut

e\_*. J_,*U ,jrt =)t Jlt ,--fLi ;:IJl oj-o1 ca^f.t ;oJr-tJt Jtt-rlt ,

JVs )_rJ),JiV-lt 'i-" r5U 19 ou7,Q,b: cJ/t rrit'aJl

i*--*.f JruJt n,=lb-r (dit-iill of t Ut#l *\9;,.hA Ar"rou ,

19 a-11i'i JL Vts-"t (embryonice 6;4t J4Jt 13 A vs o:!Jt
L ,)tb .ss> Q ! ,Jy-rJt ,F A;i-'ull ,.dl 6:-_ru UtJt .:t^Jilt '

o-;l:!l ;j..}-)\ J't d..rr,J1-iJt OitilJ 'plt rrblt & re +9 4y
zrz ..i "^sit ,-& F *:-ig ^,"tV o\jS -F Oi +l/r i--Ej^lJ r

))r-). jl, :r.)l Jl JJJ-Lf ,")r 6U*1 c,.:L!.Jl d .j:Jl ,riuJl

c; rit-i:Jl crLet^4ll ;:rt^bYl ,->6)t, eLJJt, ,ar."r.!q-rJr d"aL;,-:Yt t

fJ-J-Jl f-4 J>y :UI ,) @Vs ,F) r)3,.o .rt:r.6-+ j\-bt .))t)
.ttt'+rr' .rr;\;Jr rb-r qlr,Jr oLlJr r*s 4snt JJjiJ\l L+t I

af,i\tt i#.all Uti "r 
a*L ,>l;q^AlJ elt\rl oi.^ c^;Lf lil 

"i
€J-r-') d^.-tJl g. elJr.r-C tjJ )yr- el)\ oli (dit{-ll JWts I

G-#-s r-e-rriL ,i drlr ;r-dll o!y!l Lva ;t-,* r,iJr 1lt-elt
c(-it ;lt grlty Jllii.-ll o-VS &:V.Al o-t=., :C Uj: -bti; o)\! '

1r I^r J^ +r4\ l.JlJr pU,tr ofl ,("o)6-;\1 t3 *-;J\ c-/\ o-vS
t{)L---Atl1 l-fcJ t,-!f{l :-t}11 arlt 4t, i 4t ,,fJ\ l

* l,,o1 !:-u t-r-, i;'u;.r,ou 
"f-(: 

, <rrrjt;Jl a..-r-*.si rl...).elt

c,: ,:t+)l VS,,S ,\srliS,dr"Yr ;r"Jl ,-,t-)-Jl :of wtEi a*i '
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J1-Jr ,+:as a:-:LJl .:Lryr;Jr 6\-;i\;pL;, ,{rv)(Jtulj (i,.-*4JlJ

,-!Jl J-y'-Jl re-- 4 a*ly.:-,,Yl J)t. .r ttn'i;.n,*Jt .ruq(Jty

,eJ'_, r,oJ,-rJt a*,A a.;;tr:J.t f a4Ll ?':,)^ll ,.-tr W\P &Jl (JJJI

F 4./q." ryP J\ d-f S c+jLn:jl a;-.r ,-'t,*Jl it-t" 
j;" o-Lrt

"u-b)\"S 3.c J)\> A qi-.- Jst -t-e,Jo vi6' e\b rvlI

JJJ trl)u*J-e ,>b L-L" -a-- e:4U!1 r,pUl JJJI "JJi-aJl"J

y a-J^, ,* ut,;\l L.6/ \* &"t\'t ;-r."*tt .-!Ul Wt'
,a.Jy-r,jt .rbllt a;tult eLU l-6+ tr. (JJJI a3:Jt & t-^rtgt, c.'lrlr,cJl

.;-!.r.CiJl Jl^'i e-b ,f ri ;'"Ut Jrll aP ,f r\y Wys
- 6)\-Jr L;- o\)^s., cflr ,-.le .:!-)ta d./ gU+ \-u'tA,lJL(:ti

-+) tN\ *-,s -ru:Kt"t ,rb -r*:"1 Utirl 4.."1"+Jl J*5 tl
t-*, a:-c-l:-,o.7;J.!"tf .l-9.(11 p>t-Jt g* ^kS c(^3L;''10-tJ-2" rf'r 1t/t
* ab;Vtt ct{4j Jl d:Le!; ful ,-Jo o!'tlt *s c(u'iljj1 o;!41

.(t')e41, .;u(;!t ,,

,r- ele UlJr e\r\'jJt ^w ,) UtJl UtJl .>.-i u.l

J;-rJr ,rr;rnl &:L, ;ul lrA C P ,q(r")t ;r*ll .-,u-Yilt urt
c1o:t*-Jl; J>U:-Y|J "-)t ,f S ceLaJl .;-; UE *; ,l 4s tld,t

g a-fru:It + /ol-r.rlr ,lfl )t3l d olJLJl i-r*,1 ,*Ur ;utr i-u",

.:\-.i)Jl A-4-) e: l*jt ailJl Jt^d."\ J) lW .>'-j-aAt1 ,>tjlt
gyt ;t1 cLdill li.6 J.rti"J r,1a.tir ,,SLAI pr,.i u;u:lr Qs l+"vtltt|t

11 -ijr ae\,u e;ty ^r"3t) 
*.f y ,!rf & f |t frl !-)'!

qstlldt ..j,ur_r ,)t-i+t J*ut_r &tui,t J*t Jl ..it> Jl - k- ,J-1Jt

-f J ," 
t'o-u-rrrrr 

o.r(Jt ,J,Ul-t ;,'*"111 q:La-i)l .:lrr;Jl ,!\f -
.qlr")l ;r-Jl ..>r,-Ul Wit,*s a'^;* Jt;Jl Jr, * s*v

c-r,-rfl CUI l$jjl a-;3 ,>ti il9-rJr z*til\ aji*' ,li ,i,y rqr't1
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,'.Vt ,.t* e 1ui ;-Ur L#:+-4 (p ,y;-r-*;lt -!r ae^ c-ra; tl

I ;l,Jl ,-.,t, UrJl olrn Jl o!..r JyVt at-;,l JJ (4iq-)\-r eis
c-iy ilFJl .rl-tLJt ;1ta4 iJill ,,>tt-.a!\ 

"/r 
Ut*$t

t>tys-i; a tLz Lf j\ yi c6r:t-all otrtr;)\ W\.hr,,Ie JlxJt 4"r
rLJabV ,>\*s-Z; ,* rV o\r\S it3l Jl c>J t^*i a,?W (iA\

;*!t ,-t* e .&t Jy-rJt, ;rxll otrYlt c-$14 4u aL ,, e1 caas\1

.-,t-,-)yJl q r>li V -f Sr,.Et!t a-,J4' 9.,.- Qg .:ra:)l f1 ccl{

.:f-.Gl s* t!)U;l cY. .\' ,j"-ri C Jl/l r,.b Vf Q.r(r")l ;rdll
t ily: lGl rlj,)i Jl oitil et(;i:-n: ri1.CUrl La,u*.; V qlr"i

+ iu-# g;:[r ;!.rJr euul li dl]l ,J V u.-* Jr<{ JrJl .:b;)!
Gtr-r-c c.;" ;,rx.ll .:t-!;Jl ;i ;,tt y ,rf,Y-rJly 6*ft qLif i-r-c aJL-

-i tuSr,.:L^-r)U a4e)J,J"L;Jl Jl"Jl ;.^Ly .fyt,t a44 Al|l Js-
o-a -oyV ai)\-c :y*y p-r-cy c,-!,t-:Jl Jl-Jl Li*\J clllf J):"1 p-rc

j--l: l.rt-- !.r* - Jlj L-r - llii g;iJl ,"!t ,a..,t^r)l .:L$Jl ;a1y

(Q*;; o-r-',-J.l ot-Yll J*1, ,}1 r,,r*ltlr .-aL 
"f*l:y 

c;-r-xlr .'-.!r

..jtll e *b-lt try' -*lfl vrs,q/\ vr Jr

lsjl * aiJU a,.)r ojll 7:a 6il\1 c(t' J,r ; -ir.:--tr ;i y1 -?

f-,Yl a,#Ju Jre 1r' ia-j* ,/ -Si.r'+ cJ)L'Yl a;,c; 1,.o cJy-rJl

e-rr r,Jtlt l-\^ + 4 o\)VI PS c-2[^-'-)l a.;a' +-t] ;-LJl

l:-r-4 Jt^-d*"Yl >y- ,65);Jl .i.lJ L*J! )! ,t^,:-yt zr;a: ei
-K-r,i - Jyr'Vr o)g ,>sb-l ul, (;+b o\-,t,r.-;) 64-r* M 6:
Ae ,J ,t\ j ,\t*>)Jtr- .r uyj-l & *rtst u vJ u-": ,:i

^-, &tu.Jl /Ur Jy:1 ;,LJl ,..!l ,,J, eep-J (J)\:-Yti jrt": ;r!r
(.f**i Ct JJYI ;;.1 c-*J oj-o r.rJ Ju JJ;l , .d', ,"[f J>l'-!t aJr,

JLJ ,J ,r!l .rr-- r.i cop Jst e Ufu *.5 J ol K-ri q;
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Jti {<JJ (Jb )J er-- J'r-uJl taj-tl; .'rtj*jtJi; ..,s*br JUA\s

d t-.i r,:)lJl ,!^) y\t 6; i q# )! q'1uJt i'tJ\ ;>; | 1\'i,-t*
GU e-F qrUl ;rilly c)"t* 6f'.-^s J)i-! ;L"" ,r!u il/l aJL-

*r ,?S o-r,.-r* ,*rl ,-pr.J/t pU",Jt A J-f t-r-o1 cJ):-t oy

,* ;, ;ti u",p- &Jl aJJJI a+;)t ,y ,y c,.-,tJl *- si,.st!t
.ta-n5 s c\p :J/t o:!." plr>lt luCt JrF

.Sltill cjiaill

Us$l 4re-""1! dlJrrrYl JAt}l

Jy- ,-. ;-r-*lt ,-.Yt ,iuJ itJl ,3+\ Q Ttllt oj." J-
,,rtJ.r. JJt uV A*y:-r ,Jt'rlJ iltuJl os{t j p-ult a-u1

j, t-.,-b\) eJJi y-r+y c;aJy-rJt ;r!l-r pJJl -E; Jt4 + .l-.rL-c.;)lr
,* l-.; cg-U d,/ c{-SX oJ):'-t J+,Jlll ,-eJe f t";iJti, J)-t
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Jr.rJ:-l dl'tlt ;tb:Jt .rtitie.:-,t :6
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f--<ft ..tf-,ri dl-tt a/ d!, ct4-c\y1,.:/t j-r^ (JIg r";ry t-6.-r

o!.Jt o! t}t di -e .a:utV A e-G\ Wr eQl ,-,Lo.1Yl ,rb
-r-rc a*oJl s -u*\ ;V- p1 ,r\1i J_i,& ri UL*; "rJr;1*t-^t)t)

ilsws,JL.-e!r oi^ af Ut_;Jl ,y +At J^ +UJl ot-4!l ,r!i cr"i-Jl

.r)LJ-t e gS ro]'ill1 oJ*tAJYl a, oy;!U r,;;!t .,te ii.iJl ,tJl

,r.c.;; trp c.-,Lo;)l A Ll\ U^ 4-rLr J! ,-,teL+ ,i il1t l-6i fJ d'
.:b-,)1 yi r.-,Lr;!l "r; .:t^,)l Ji (.riJl ,-f 1ri-rJr ,fi ..!'** itr

.ttt'.,L*lr .r tl ... 
"no)l

;,-(: * .;:,Ju .,!t^rl -"tt )f ,A ,-fr: cJ* g.-,Lo;!l jl
Jr-1 $) - ul;-rr .,*t Ji F" a*-A\ ,* ti k- +lrdr - !r
-;r.*Jt rt ,,r-!Jl .:L^-,)! :r-c-;It ,U!;f g/ os1- +it- f lr*

- \:jJl ?+; & \t-+\ t'w o jt -J e (lLe JK-i .f!Jl
- \44 -



iJr-rJt ;r<*i ta (p +i.,!L.c 1i $"fu !>t;;t ,i ;r; Ot{ St

e;t-or! Jl Je..a Ji F" ,=/Ul .-iJl Jt*,i .r J* ,F: .LI ...

.-'t----.o;)l .ii t_.f .U J-Jt e\S\1dit;U o;1G iw 4l o-q.
a-JJJI :y\> 

'1V 
1-:j ctJy: !t^-,! .#l cUJ: t-r+ -'-t, $ .,-qJl

+J' ,r ny {t*. ti u"t;ai -r.p.:LeL+ 1i:\Si *tV-..-rff r;-r--trJt

..ii -u--\y cily-rJl 6tv o::zrJ.t .-al;r LA e _ri l,kJ! oJ""jj:

.-,t-o;!l ,-a a)\JA\ J;7*i.:t^-,)l L.-tv e.o-trt ,Fr"!r o-*r.tr

p>L-Jr )r-; vL^_,)l L\ji F ;ti 4a- y drrlt .:L^_,)l_r .,l-lJl
tU--Y b .r; .,..ir"!r lLeI' ,-rl u(r!r ,'_*J!t c;,."lUt ;r!r_r

L4y'u!1 ,^=Jlr ;liJl JI \fu*.:lj ;-r-.:lt .rt1)rJt Jl-r!
.Jvpts Jt-J Jl d, Jpr (v)r)

J ;r o! J-*.:Jt )# ^il ,f +-a-Je iK& .:L^-.,)l &f
J-i.i c.-,L-o-,)l Jr .:t+yJl .>)J'i Jitl c.a:;:V g" .-'*i wt^-,)l

ri .-r-lr si +olt,t),f -; ;;J\ dlr*)r ;pr c! E-. e!,;J\ a'S

j- Jt-ri dU FtUr- i,*-J .tB Jtr-^ J.;1 "r-ail +-uJt 7Ft
u/t-*-il 4E e;,- tr c-r,--r+J! d"t---il V ua;-) Gn .p ,)i l.g:"*t

.-,1-o,)l .)Ur4 Jl4LJl oLi-ll ..Jtl l)l .6s-t' €\ ,b V -i+\
q-q. 7*- +6tYl lij ,r!i co+L- -p )i q-U- o6 ,\y ft JK-:q

Ji ,6-V er-^ JJ{.:L^-.,)I ,I*J a-;tr i/ JoUl j-u g..al L,-rr

.:L^-,)l ,St-*\t Aj-ilt ^Jn\ J-n b ir-, clUr g;yJr * oirl'

,l' ^*Jt, x)-,- e; Jt dtr- .r J'Ul €j €\?! jo 6*-" cL

(t-6a; J*i .f ,i ,uV 4reL-:*l .:[i]p ,] *bt-}U coJy-rJt ,i a.-*t
.(t)"1^r_r; ri

:l^i .(ot'"Jrnt vbr)l" ,y o6-r.du," a,t-e 0.1-.-a.t1

- 't to -



it1Jl ,f -&Jt grtsi,r ?tDJ)rtJ ,rwtltt.ce-rll :Jjlt .-i!.llt

,sj-:.- l:l-jf ti Lb ULl,-r.ra:-; "ooL^r)1".rt=l^,Jt .ti tr.

J-r; Jy-rlr oj-o ,t!i (4..uJJYl J-rJ: &trIs 6r"!l ;r,Jl .-u"Y-rU

aJ- ,-3 Ca, c.:$Jl oj-o;-c a*-i ^b.5i -UuY Lr-rp G)Ws

4)t u.;rJl adLAr)l o$Jl W )y f4.1LaJ)l elLJt ;[ ;-t-t,

(-Jr .-,$J11 c,--;Jl ,J P LW si,k -i Yl (-|jI ) .:tet-* k*-,U

.rJr ot-tJt ,i r,qy, 6t-'- ) t-UJl W\J' Q fi,tr- Jy: Q-;U
\i,> d;ex .lJf L€--K C-tVS ctrll; t4 eP -,-/ u(f Q*rdJ. (_

A\ t* e v*J) cJy.rJt ,-E:fr r<-.- ,Jl o-r+l .r
O-r"-fi" rf t.Jl .:L^t} !K ,"rutl t$t l-l^ rl-€ji ..ri -L--)q

rJy: t-oel, I -fi'-;/.+-r:Jt, cir.otlJl oj-" a,rt-A 4/)r)l f#L; Jt
-,i--.--ljr ,F ?41 lj-6 a-JlJ ,tr, a..KJt CtlJrJlJ Qil,ui + .-Jl
z*p o:a,Q(Ii 4 ,su e y\ )gt,Jy"rJt o-t-a c.-b;] $J ..,-qJl

l^S 1 c6rt0)l oi,o cJ ;r!r ",.t*, 
;J-{.ll p->tJ arUt a..*--.-U ;rJ:lt

- i-p.J_r-Jt .:t^,2U J3-rJt o.r, q,b; +.rlt .j-rtJ\ J-/'- ;f ,&-

uA;\.;-uJr pl-u,;-l-, 4ldl" .;i ;r-rtt .:b-,)l ;r"Jl .-!Yll
abLl) a-f -tV :i le d-+..'* ely- .:LeL+ ti ttsi -tb-lt 4.-q-

\rx g,1i ei.r+-*. arL+ olfl Si (v dt^t! t-.oi s\yl,alU a."J<-

. 
t o t'"arrr qll t-l-'.-rl a/

(ilr."rr ',f';ri i\iJt) tut))t .Jr"! gt4Jt ;r e^*Jt :gujt rrllr,lt

J1-r-Jt L-ei tr. I-JUJI / Ul J1.: J1 AeJ e ,Jll lj.o 6!e> ;-.

caJl.:l :r.a.-c. ar ) (,jlJl .:L^;)l) "J't* ;i 4 Wy G^Jt-)c.*ll
Jl faL<-J\,FJ:,:*i:ll -,i-.j U"K+ V r-r, o! ,o-K;y (t s\

- I t1 -



(l-4b\j) (;r^L-bJl )Ji-* r, e.-'.Jl A J-k Jj.rJl ..,1o;)t ttt.e
.Ut-i il*rl )-,y r3 a,6U cLA d^.jtJt jt-r,"iy

rrl: c-,Lo;)J Pt)t Jllr ;}t )t4ii * v 6t Jyy ;Hr -r7

fr ,/1A Vr" tb -r4 gjJt +u,Jt Altr c+il.r-oiy *t-y e c-Jr
;7U; c-J ;-r-Jl y>\J a-.Ut a:+-41 ..:Let;*l .g c(+:lLa;)l; .:$Jr
Ulr, Lt^,r ;4;*u;Jt i#triJt U b_F pU ,''l .,le ("JJJI ,_,Lo;yt"

dy c\ 1VY (3 UH C r4+t,r1 .,ijlr-Yl g\)t ,t--A\ Ji
,lr-Jl g Vs-b j)t o.az1.lr;*t-:Jt Jt;vs,a;)Jl ,-,Let^:.*Yl

4 *"F=;lt -r$Jl J+ y . . \ ,r^+- , t l" ;rlt ,-t* :\S ,f t')\
.;p;,ttt !_ty--*

:V\ ,b i€*-,, ;-LJ' ,-.a a"Ut ::,*+t ,-,!i \ qvr (V es
a-Ul q.-4t oVi d ,H c"Jy-rJl *br)l" ,l W-r -r,_-r-+ j guJl

,J of J Jy"rJl ..,to;)l a,-jt<" J1 a*tlt ,y t')\ ;s" :7fy'1 Jf
c,+.-LYt t'lr ;" :rlYl ff Si,r!;!l ,trri tts 6lr ;-lr JVs
+J'1 c.-,La,;!l u-tv rtrt 

"^K..!l 
*q-!t a-lr.r,-J.[-1 ,"Yr ;i yt

u$t u2,,. gr{ e-<-rJt, r,-u!t, }L-)t; 
""Uq ,nu-.-)l g LarJL 14

;r 9Ur-r ,aa*-",i f^ f+-l-rri JXi + k. caiLj)l arrrl! i*;:Jl Jl
.(ot)"liuJl 6:At o-r^ I1," d U6rr, ,>t,*n.rl-rr-l Fi

:ci o*-r ca'G 61-q.e.t clbJ)l J^*U ,.,r<.tl t'\-il6rr",:-r U-(r-

.\-e-h,"p:-r+- ,ri +;.JJ dKJ:rJ :r,';!r grrri ,f -p-, &,p -r
.U aJ1rl +*,li cL.. t45 ,i ,2t*.r.>V-y ,i ttsi Jl o_:" -y

.:-h,f Wgb J-i_& ti ,il;u o;q-a,..:Le!* ,i ttli a (*- -f
.1,. il lr

- I tv -



.4r-q." il-r,"i C":e JI i-r+- -t

;r" cuV olya *br)l .p zur<.tl r,o)si ,-6t J)B ;t,

,r"l"Jl 
jrAl g;i ,;i!t yAt Jy y,'-t- aJK!)l ,^J* ol JJ"JI

$:+)-a p.r-c yi c4Lo;)l Ft tt;4ra tr) J-Ui cgLolYl ,-|JJ

a* Lz; t-fJl ;t-r,o)l a*P,4.-qJl .it-u)l a:r';' g,rt.Wj

.:t-eL*{l * ,r-u &Jl u.'Jl olLJl "f ,;/lr*)l Lau'r.';L^-,)l

;t +l f 
-/r 

t!! ,J .r,.lt J\ ,*, d./ ,U a-rLlt q-qJl

a-+l ,"f a (&p \A-- J ,ru d4 qtJr Jrlt ,*- r.fl:.4'-Ul
fgto;)l Ft *r" (e si \c,n (p 4 e\ U,tl a=n*i't 1i

j,-uJr * Lll gU! Jt^,:-r .;* j-$r (*f) >L^:ct ;i dly'l +

.'J c*r e* & afu l-q;" W-y,1!Lor!) "*tl ,t Ul
.trtltrl ,fL.Jl 3.-rLJt Q\-tsb 'J.l* ,}r 'o-r'-*J'r 7!tr

+tl.,rYl e$.l{ cb.3

i.'AlJll dsJt tt.EjJl .Jl +
ft+- -tt4* c^;tf a.1Ur)l JL;YI iltt .Jl r>?-t,,i; fJ

4sq,.,.- WV &;r{.ll ot-Ul .ri--i s;'s ,*tr\ af ) &ri
it*-Jl l$ ,J-, c,..l.4 ,a, ,tl Jy"rJt, vL^-.,)l .r; Jr-rJt ,Ult ;a-;
,* iJ,-r!r a-qJr Lb f v ,F .tw\ ,y Wy K-ri -'r (

UJ ;r-, .J.f ;-r-.tr .-!Ul c^;v U(n, r,vb-,* L^pl': li !bt!
_r- k_l c,vb,,* a^-cl: Jy.lf ,\f S J\j-b a\fJly ol:fl1 \t-ys

.qir"!l L^*'U q:l-"' a-!"' 6<- J1'r'lr o'r^ '-'i 
iSf

.Sit rL#t J_.i t-. J! cc.;tS o-rJl .-t")-J\ ,rl c--:-J

- 'l tA -



6-J) l,b.; c.-,Lr,Yl -r; t<j-q-J ,];, .q'U -u= ;r 6-rV crrft;;,lt
;r-Jl ,-Yr .)u* y ,) )V\ | p-r.c Jy:y qrtlFil /--tt Jy: -ulr;
e .r|;Jl .:1,-iU;)l A *-e l& Jl .:'U, .r-a; ca.Ul a-,^Jrl Wya;1

lr^ * tI4 aJJ$l :;a-J'l Jl ajL;,)tl c.rLo;)! a.lrt t- a,rt} a"*E)ly

-.,L..it r-.1 Yl .ri-:Jt U, + t*lti gL qirrYl :;a4l iro /r .o'l-:Jt

g r-ata;r Ul) jp)l l& Jt, ;v 6f e\ts CIFYI F;t
a;b:,, 3 cfll C\l)l q(.aq: c-J -r;, .;r-Jl g,.)J a"Ut 4r^J.1

c-f-,-;-\,e f y &t crjJl 3).-Jl ,|*.l--r ,,J, U i-LJl -t-rtrr Or:J\

c \ 11 t fV ,hlrls i:;.$ill ;---jll z,^$;' a 2L 1i -'$l):t gii i
;i - :U:c)l :L c-=- c..,Lay!l 6ylL z".rV rX4f rLr! * "Klt 

lVt
-u-rlr ,Jlt il<.:" J- Ji - ;-\-Jl .>t-)_Jt 4I ,gt gt.f t" ti-"
i;Jt J ..,t-o,)U a-rt-Jt ..:LeL-J,l A -,;S ,f vAt L-i*.?'

.;-y!t

;ry_.ar!t1 i,,,uJl G.tf e;J-Jl g,.)U a,Ut 4r.*+l c-:; li<,61

s.Ldl !.rr-6j^; Cl .:lel;)l jA aeJ e j*jr +*f.l)j c \ 111 ;":-

; .r*{l ol1\ i A qV ,f .tl-l\ l-r.^ I $J (JJJI ,-rL^_,)l .}
dr{r-,- g;iJl 1sltl *,lryt .r-Jl ,/ ,&\ uz'". ,t;t\ cL a,tJt

u€i lj-3'o1 c&\g ;e c--)t ti ^S 4t ,-u-y- sr;: dJ,bll, .:L^-,)l

JtL.i5J c";tf *,.i o.rt^-,)\ oL;L1l; Jt-r!l f a;t:! & tt-l\
,,.r1 eil-r-aJl .rU)le J;- .rQll ;JUl J dll*,- drrJl l^i." Y c.l-pl;Jt

,rL-1 ,r;lr iWiJ,Jy-rJt tit atll;.r--rJl ol)r+-l r,.r,rr-:Jty JlJt
a.,Ul dJ ,-o)1.,,U! d fru-r 4r-t." il.r,of U ,tl .."1r-)l Jt".elt

.:;tf U*, r,Jtrolt ,f 4 6sy -f u^:': uct*:!r ;" ao-r e et Si

.+) Ji + jt-+i )i a:Ai si +V:Q-!ly:

(i) )l-i)l a-.Ul i:'*+l ,f -lb \1lV;n*/r d./ \o dJ

- ttq -



;)JrJ\ i) jult, o*L^-,)l .rL"-.-At fi Urrt' ait-ci)l .,'Ui f it/oY

:t-31 J-i J)\r)l f r \ i 1A u-.t*;i 4 a-Ut a*JJ jri--Jlj ajjtjjl

ptJr C*"lt qn^41 {-jIfJ cJ1-rJt ..:t^,,,)l }c ,t*;Jt JI +1rl r.l-uJl

,.l-uJl V z,e' 3, c6:r,*,J.l :rl;J.l .:1-r..- r? (Jrl+ ,li ;-r''u.lf ,-.!t i-l-l
:k+ .rt r.-,1r1!l a-.jK. d ,JrJl oyt':Jl ;l;i ;:Ul

; ,rLil, : ,*U)ly -rlrb)l 6-:-ul1 .;UUt)l ;r .:L;tr,ll g+

;.,--e o\-,rlJt eU-: i tJ. tA$i ;1 t=\yl\.:b;)! il-a-J.l

.dfrJt .:b-,)l k".*.," tt ..r>l;Il

al -Jr .:t> i-itJr a ,;tUJl !f4l *p4 ;tf-\ '\rI
.J't-*ft oj.^ ,--rly* 4-g ,: Jy"rJl i-rU*, a:r,. cJ;Jl .:bt)!

.lfdt.i.^ t-€l^: ! &Jl

J.-i d/ ;-rJl ,-)r a"rJ:r. ;* a;tilt .:gK,Yt ubts*\
i-JK. J,- q--ts o\tf ).:lil- & e J/l o-t-cl*.

.Jrrjt wbr)! a;l-dll dllt
..rfi c\ 11A pLc ;dl f-.)l i-'L:. ; ,>l+Jt q,41 -t"A\ ,)s

6-roL, ;p Gr\ i:-t^:-el ;-\-Jl ,.,!r .ti (a^Ji.JJ pUl ;y.!l uV Q,{
;-:f r tlv pte U .-'u:;i Gi1 ,-rLr;!l a-.tKr a-ew etljl i:-r,:"

Jt--,"i p-1 *\atil .:lr=-;J\ P 6-t--r-* 4y ult;l zi>t:,^\ az'V

a-a3r9l J-L--: +ytj rt l (J ,P J*,i a;*lJl o\1 te:11\.:L^r)l

'tot',Jr'' ..:L^.,)l

;-,)t ue 4y" ei-rJt 1L":a!l 4lt -r-i! ,;"!l je tbl 6 Ui

;,1--!rJr u.*l1 ++rJl >t-+!1 ;L41 .x,. Wya--f .rL^t)l ar.)
,+ !; oi l-\ Lt (JJ,ul rlll 5\31 il^-c o\f |5le ;JJ\

-b 
aJ*. olrl-u.cl c,1r-> -.5 6fi *-U. .:-r+ UG ;tf ,rr)t

- \o. -



o*is o\r\ jt cit5,rl1 .*tr! si a-trsi s\ &.ri et*3,,

,*)r ,-l* ,->\r\S,tL ,t.1r;r, 4/#t.1 f^-.:t ;-I-"Jl g-.il a"Ut a--4t

.;r-{.ll .r!Yl Ul,; -\:*i Laran;:J sutl us;,"-oF-r a"\/4J! r-r
p)\-Jr :*Lr ,J)Utt "r- o;L" ,-:L^-,')l Lt't' ll^a)l :-r.4 r-r:!

t4;* irljJ,ll ,rl.i-r-It Fl ,Ldr U\:Jl eJ4l qr \G) -U-y!r A-At 4

c6-r-'J1 ..,t-,-);Jl lty K(*, 4.")L"l-r 9.f 69 a 49 .>W)l*.

ob)t-,i ri a;htr d 6rr!r a-qJl ,f .sV o.rbr! sl='L.e eY t!u-t,

ptJi.U torrz tbL ,) | Ut ,tri:-) ;-\d.ll .rt"Ul k"+, ;t ()wll
\ 11Y ;L-r f \ l-rr ui 1t^*l ,J ;rtrt j-e' ;y: ci (-L-t+l JJJI

Jr-.ti rrr! ,g.E d! f ,J3,"^-41 uyi '>=- c..,Lo;Yl L-ry e*.J

JL-i p & JJJI C-:1\ 7V 
'o.s-p.,Ie er5LJ d-,rlt .:t^;)l

.Jt*;ll oin ajlS 4t-r.

41 \A ft- d-J-\ e-t 4 .:-JF d;jJl C!-t' er*-At ;i &:
,.e ,f Y v; Y \ €y- d-uJ ,J u(;rt ti.Ut ;e.l*It 3""'y-Ltt c \ 11 t

,-rL-,1 ,-r-ei 1 ,4At e A ,p)\J g-Ul l-r, ;..!t ,-t* rtul (J4jJl

oir e^-+ o Ul ,JA\ r\-bei fU*"t Jt--t!r oi, o+,ltri ,r-u,

;,- J:"rJt ,-ryt-:ll ,? JL a*t-lt ..rtr ly-rJ-iy .tr; o.lL^;)l .:L'Jl
)-bJ)\1t-6j..rK,J .:b-,)l JK-ii ,jt.f d AJ|J 4,u J'.rlrt it.el J*f

."J(f ..]1-rtt g.r*t .r; qF.c-, ,kJt

LSr-b r-=.j6 ;L & Lylt.-{\J uU or," ,,"Yr /4 )te

pt-e ,-,b-;i t Ur--lr py p)-Jr )') *)r Q ,6"y\t ;gruJt

-t 7r|1 .PLi-: #l 
""n 

a/ \ \ l-* a*t + ri'jl !:-"> (\ 114

otJ1 clJy-r-Jl .:br)l Jr^,"i q"-; 6lt tVt; y'*U .rt+-rltl "rr

t--rr,otE, 
"5 Jr-r--lr ..,L^t)l Jt-ri a;r:1 ,,Ic.rsb 4 t4-u: -rt;Jt

,gi 4s f g ;:i ,;-* oJl, 
"|f 

i->ly a 4i &" tS y,l-AL(:,iy

- lot -



k* t'rdt ,i ;-r.ct*Lt -,i kJr o^--l\ si e fi ds'4 aot^r1 ;u.oi

."Jt-o)t el.l; .-K;rt er6 W\)i 6 a+- aUzi SP t\

lUl JJ) C4'lt^rl F ^;,,5.,pt .:L^-')! lt^:.o)l 6y: c;161

cY..\ .tp tt gr"brlSS!-ty--*o\p;i;L& ceLil ur;{

Cf Lblt ,7*)t l5tjl ;r!t ,-t* 'u^;i .:tr-'.;:U Jlr,l ftl .,"i
,-rl:f ,ar.1\-a A:\; r-t4r irn ,qF lUl Jy: ge' +bl ,-Jlt J9:

Jyr 6-.+ .Jtl ,-1.t 
(!+.-Ei l- ,; (o)-t') altyi .-$, .-rLa.,r)l L-6-!

UFS\J ;"UJl p.eJ r.-,141)l a,rt} ;-r-.u.l.l .-:t"Y;Jl g .:Jt--ltr /Ut
.(oo)oB:Yl .r; C r* ;,,Yr & ,f 4u :l j )r.p frA\ €e' ,/

;-\-dlt -,u-U -d; ,-IAt ..ti .t-":i *ltt Lylt i r-*ll
.\-ti" o1; !j:Jl .-futr kJ"e )rl q-bs o.lb,.')l .:q-lt *-tt *-r

4 r'.)t ,-1* U t-&-ui J_J\ ^-? 
jt oi-. ;-rJt .:t"Yll o'<-j1 -r!y

Ji C-" - !:y--*s ;p*tt .>\re=;; ,f ,tfJ, C & 
"J 

Gqt*
z-\J)\'t 

f.6J._/ ;-:#t ;-rerJ\ \\))\J VV ,Xs-r -e t-lt: U rY;o

r\ J<;. ri .1Ur * +(-r"ir a-!Jl ,f-t6- a,F C..-f, - ,"1r"!1

p$;Jr ,Q # ;r!r ,-U o\r\S db) qlr")' ;-Ldll ..,t-!;Jr oi

.UFl ki^-+ ;; tr. 
ole-rJt

arS Jf 4:t!1 Q ds;r-.-i.l ,.:t-!!l ,)i .i5 uE--i U<$J

u;! ;-r a'wi o^-oV.g-r)t ;-r-ctJt ,*,; .t.:<:*; vb-,)l a'-jK. aI.+

dl :.f^!1 t arpr4:^Jl eri cJli f c,rL^-jriii g aJt}r JU\L ^{rJ
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3 - Sam Marullo: Ending the Cold War at Home, juin 1994, (C)
Maxwelle Mac Millan NY, p:25.
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. \ t 1t /o i r J.-lrit rl'lJt ,;rrt;t JJJI ltEJl + c,U6;t ,-en Jr rUa;.,, oLJt -t' .

31- Reflections and International Law: Making and its Progressive
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International law in transition pp:203-230.
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A Mathematical Model for Foreign Debt (A Theoretical
Framework)

Dr. Khalid Hussain Ahmad Awni

Faculty of Financial & Management Sciences

Abstract

The subject of Foreign Debt (FD) is considered to be one of the
important subjects that ought to be accorded much attention by
researchers because of the various effects it has on the future
growth of the economy. The accumulation of FD, whatever its
sources, together with the lack of economic potentialities will
undoubtedly create pressures on the indebted countries. It is worth
mentioning that the FD is not always considered undesirable, for
this depends on the direct and indirect benefits the debt has on the
national economy compared with its costs.

As the study of the debt problem cannot be carried out without
taking into consideration the national economic development, it is
necessary to discuss this problem within the general framework of
the national economv.

This research is an attempt to formulate the FD problem within a

dynamic mathematical model, which acts as a theoretical
framework, in order to facilitate the analysis of this problem and to
help in providing answers to some important questions that might
arise in this concern. The most important questions posed include:
to what extent does the national economy need borrowing, what is

the nature of the growth rates that the economy should achieve to
face the debt burden, and what is the investment ratio that ensures
the achievement of the growth target which is reducing the FD.
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ru", g;:Le-i)l tJl JJ*:J t-2l.tlt g,'lrL-::i)l oJ

-Ui ;f plt 5iu- *: ca1:Lr-i)l ,.:Lpt-tiJl d CbI JrJ.r rf,
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\k g Jt'- p-r-e r-rL*2J tV &s.ei:-rJt -rt'b*, g, qJJl :y$t
, i , , rt . t/

sl, l)ldel LW F y -rY-r--l !-rJl -ry.tll Ui ,,->VWl ,,b-; 4
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)-*J,f l-r4r cj'At a -Si 'ddt r-lt 
U c;tf t:1 vi .o>tey

)rl-*t oi.-i Ji" \*i AIE-l oJlJ 6:+ tr cq:L,a:ijl :tlt\\ 3 uult
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o:t-! +iiJl .r!ji.-Jt.f e ;i -\3U;c ".oi U;t -ll iFL-

.Jltl J:* ..rlo Cr,"tlt ilSlo'

- 'tA't -



:gqrrlt
ojJ [ &U:y crry=Ut lt-ll ^.*_,S1 

a*;x-r-!t Lyy r\ll-tSf -\
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Impact of TQM on Employees' Performance (Study Applied to

a Sample of Jordanian Commercial Banks)

Dr. IYad Fadel Al-Tameemi
Applied Science Private University

Amman, Jordan

Abstract

This study seeks to explore the impact of the application of TQM

dimensions on employees' performance. The TQM dimensions

identified are: continuous quality improvement, information-based

decision making, top management support for TQM application

and focus on satisfying customers' needs and desires'

The study covers (5) commercial banks with the highest market

share prices. The main results of the study reveal the following: (l)
the Jordanian commercial banks applied all dimensions of TQM,

and with high efficiency levels; (Z) all dimensions of TQM have an

impact or nign significance on the employees' performance; and

(3) the TQM dimensions: continuous quality improvement, top

management support for TQM, focus on clients' satisfaction, and

information based decision making, respectively had the highest

levels of impact on the employees' performance. The study

provides a number of recommendations. These include: the
-development 

of effective MIS to provide various units with up-to-

date information to enhance information based decision-making,

and the establishment of specialized units for service quality

assurance and follow-uP.
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.-l)\:-*1 o\sty e ,f-*l 6)b 7-w tf\ l* t t:.->VI 611

,t-.,!r * a-lJJl oi" .J .S.tl pr... trlf ,L-)l ,-rol .:!Jt
e -)l ,b)l Ji &JlJ o)\ri ;rfrlt .:L1r.rJl 4 ottJ AJt, af;:ft

c-;+oCt, r.-,-;-r.:.ll J- .5;!t :t+!t t<;^; Fr-, +LUJI ;)+l ;Jl)Y

:..r."y :t4!t JJ; r.""J .r!I LorL:ct 
"ft..llt CL4l FIJ

:Continues Improvement .r.:-lt g^'*ttiJt - \

st-;.:ralj 6,^,*- J--J u$"-c iLU"Jl o:rAt ort:l ,-J.t-J

iqJl jrAr ,rr JUtr oei oi +{s,6t oS4S ct:)ty.-:t 'r}t1

p-r-,.:-.l -es1 .'Jj.g*; 41 Jt*;t 
"<r- 

V -fs ,l J-rj\.7;J't-lt

41 .rzJt o+rt-)t;---.uJt ile -bej Kaizen i"rf Jilul
Zero .:rJr F * r-{+l lir eir1 f ;-ttll .:lUl
i+) 6-.b-lt qK+-r i^Jdr Lq., asi, ;i ..+ t-rJ .['n]Defected

}2r)r (d t$l; ;ry^-^:Jr .-,,$.-c t'tS 4 eSi & W ry'
;*-!jll ..=3 J--,"./ Cf 4sy lF\s;rr-.ult rl"t oF liJ .Li\:

.;*-rEil oly;Jt &S es esjrs rw j-S

-Y.g-



:cb;,trll ,1, tUr .ltrty't Stgl -Y

cal,\-:Jl i:rAt ;rtrt a-b ot)b ei .r ...,t $l a^b:\ J:^/
:\31 -u-e .Lfi:Jt g;-,:^*. L6-,1 Jl gr;l a"r)Jl -,,t"rJJl i^'U,i ;t; .ll
g-rJr; t&uJll 6eu.(Jt1 -ij\s ut(lr ,yv & uv\iiu tts ;\d\

A>--b\1u-3, ,p-t ot rJJl e;j-)\ #A.iu}l C- ef +* ui

# ,-f J olt-al p o-rt*,- JtJlf c+' zh=)l "sSr$\;,,c rlll j-'J

o;1 o\r\4Jl c.jj-x." lt, JK-:^i -r-cL4 **-l\ -,t rJJl pU-1 .;UIt
.["]rJu i11*;,1.Jl Jtr:" J*-, ,* J<i r*k er:i ];Jr

:qhJt alt:)t ncr -l'
A-eti 6-v ,* (\-6:2g€,c 

"t*i ) 
iLtjJl o:r'J.t ;rt:! aV e*

;r*Jl 34j Fi .f Gtsf s La$l,r{ ;.^}lt t qIJl 6rl>!l otrl;

g a-Ji-U r.-* ,-rl, f f ,V\.rt--rlly CtJl ;:9 3 r;Jt
. jtJ\

,F-.t 4-*s 6)v t') fr * f S oi '-4 c'tiJt oil

;:_"-ll i;l:! ;. ,:.*--" oi ,t-rot &.,-ttt qr..liJt Cdl n+f (-P

d UIJ1 6;r:)l € ,4\r\ o\r\S !t3l .-Ibr V#s 6-t--t4l aLtjjl

..:lrlrJl oi-a :\31 a:-)\-, t^o-J eU:f 6lt a^Jilt

:rryJt &f -lt-t
J-br u-g.il,u^-- oJr 4l iKrl -r--i ,rrall & f ,tt .p"
.:l-,),r Voh\ o a"'lUt f-F[" o;l-> t--,a-a; -ri.i caLL:.Jl ;>r*t ;rt:1

\-44i 6 s W!; i-tlr lL.:,ol & 6Jt4l o-r-o & Jr"-.-ll. r'-Jl

to):;r.}r J Lo)J{4 S,1 *J' .s-rll ,Jo a^t-J.r C\4 ol tt'lcL;J
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c;\r^:*L.;JiuJl t'Vts t'l"-t! Lrll tt-'u-,)l e G:bs kr!,
.t'U;y ;j-'is )i ,fJ..:t*., g,A us')-Zs

:.rn*b.Jt rtr)t

fLj a,-o ;/1 Erlrir .:[.frLJr ae, e Ji 
"+rlt 

rt:)l .r:,-

d a-r:tUt :::iJl ;/l lj.,uJt ;.--- c+l:)l 3>9 ;^.4sJ (ol^+ ,fr)\

Cllt, lll)l1 i^,b;.lr e\bei +. e JoUJrr JU,a;yr ;e \-zi d;ab.Jl
[t r ]. ,-f r JKr u a,t-'u-"Yl "* oJtt (41^t d;i Ct qrtrlt

L-# ;J"Ur :ri!l ,t:i a-J1 *y -u-t-A J! .rt^,tult ,r'; trl

Jl )l;!l eU;-l sus )j Jt k5.|".rjt -,!ti)t1 ,-,!J,uJ\ +Gs
.tF\

jl-j- ,+ J:-.tt g+ u) ,t:)t ,.,Li ,+ o\ 6t1pJt ;"1
4-IJ l-.tJl 

',t:i -rC g: N,J -r.gLi oi G't-r ;, o:,s-+ c.,u!l

tJJIJ tlJl-r a;Jt crUf e* t8) c6r-t-3 +) r-;l 4 r+ ^SJ*")
.[tt]"pJt *,, Jgt +"+ a;tu.lr .:u*ral! pL;iJ

v ,S-ilt FA\ & ;,6 G-t4 +LuJt 6-:r'ft ;rt-:1 6ta -r^:--

a-.-uft ?t+t o:t-r1 ,*itr-r; s {-tV;:t2;1 ;aJ.Ur .rlj)l ur-;Ji c4
:r;Yr 6+ Ji F-r .[rrlgilt ,#^Ji;Jt iulr :r+1 & *t-* J<-'- d

:aLL:Jt o:rAl 6rt.:1 h 6-t;J) iei; aJt-Jl rJlJ"iJ\ o,J"Ut

.{\rfiS {\"* 6l"uu-) v_AtS gtrl ;r-'tul rtLpl - \

.;pt .:teto5 *Jui .r-h ,: o{-,ult J)- cr t'rk 4:^i - Y

.{tV;:t"J p-l)tJl -rJl "P 
Jylr -r

lLJlt -u-rc GrJ,t-',, GJl )J6-a.X a;>'tll ?\+\ 'k lf -L
.JL."tt
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4!tJl crL-lJJl

,se raLLill o:rAl ort-:1 .J_rS &Jr .:!:)J 
"5-tt a-tt J)f .f

;lir ,ri !l ;1;!t l- * .:Lt;-rJt :-wy,rJJt Ctjll os\f ,J f"J! ci

uie atLfl o:rAl ort:1 # j\ a-r;: Jl i-r,i c^;t-f ..:Llr.rJl eLb ,,,
.cre ,r>. _Jo dd' Lt.b,J' ,i -u!r L|.b;J' * ;!-Ul 3,=btt ,lrYr

ct-r-:-r-4 eA\ LU;II e L*;\ l$ ,rL,ul ilt-lt e-tr.rJl .rrH ljJy

6-Sis c-Jt Lt'y,f +-jt uitJl ..:Llr-tll L$;ty>'Yl r::-
. +il-r--

:qlll c.rl-,l)Jl :l;i

,) i-&;L .:LaL41 iu:*,t Jl (\qtt c;eeLlll a-11: c*
,!l ,,-lrJl dV c;-,bri, .EUUJT 6-rr,J't 6rt>t 9a +rrYt ,\r45Jt aLt*

J-4 L-lJl lrl:)l ;". &6 t-*. )J;-rr"{t prar." -f AVI oV\ >rJ

erl.----r c,,L-:i \-^-f. ;:y. j\ & lq \;S j Ju." oi ob )) ,l-*Jt

J-.ly'Jl o---4;ya ai\-a>l oJ), ,>\: i1S b; ) ci ;i1 a-rr-rJr

p zot:At_, ,:Jl ua*Att 
"^t'Jt 

Jr_ill_, /t.f d^,.1,'-U aptrxJt

. 
[t tjrL,rJ, o:r.lt ;rt:1

u"-b: a;* -lu:fg.-r Jl -sri c;Ki (\qlv ,Lyal.t! i-lr: l,i

$-"t pt 
-.;:2""' ./ ,F e ..I"t-^:Jt o:rAt ;rt:1 ,"aw € -p ,f

c)---ar: t-tt .uetLt ltJziu $^J o")\-)l ,r**IlJ cpUl 1U.iIJ

1i-:r :i\ ,e _f -!* !LJ"i * J4-;<-rJr .I'>rJt pAt,ti J! i-tr-rJt

-;-b ;toi 16-Ur-U Cu$\ coy.)\ 
'P F.lt cr;*J.t ;4--xlt; ..p"

-e\A\.-r" Jt;..L; oi \l .riJl &u. J ob)>u j*i 6-*s.
ai>\'' )s-).!J 4*,1r-Ul erui K .*fLit j;;Jt * 1+* Jit

.,-ows /iJ\ ,r,.;-*. P;z:.A\J r,+rl uaAlt;r ,**G
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,/r1.; .:Lot-41 & e,lt Jl c"r-6, (tqcl ca;.L'ul; a-lrr Li

;:r,J't ort;1 J$ 6*. J9 +r;!\ a^)\ 6:\-ts Q +ltr)l .ltLrJt

UVITj'gi\ -dr;," ,ti Jl a-lrJl c-J-ar; ril .,i|j"L!\ o!-f -"i, aUU^lr

,r;,,J^:l LLJt ;rt.r)t g-e:y cta:,P\ q:)tS iUJt o:r'J.l orl:! U* f
.[t'tJt.r**l! 3t;rir,

J! (1. . . cg)L_.J|1 aJy: yi; a-,lr-r U c-tey Cl e l;Jl o;L;i

a) g * +-rlr .:L-tult A \i*r ,.LuJr o:r*t ;rt:l Jg , di A oi

g a,-r.j-r ;>et a-rJll ,,oUJl jl;l kJ ;t-yJ\LP i"Stl\ *r.:lrt'il
.[tu]r-bl' aiui * ;)J*l aju; n,, F i-.E-J.l

6r-. ,-P .:-jlt (Y..t ,,5-Jlj uttlJt1 i-1;-: j-u oKl

lj-o .:Ut^*.1 +LUJI 6:r.J.t 6rt:1 p-*#J ..lr1!t g arrt-'.uJt !J'l\ *J
aLtjJl i.rrAl 6rt:1 yw 

"ry 
+i)\,Jl i'*t Jl it Jt ,* as)u- .,i*L;Jt

c>j-e:,, &,-b JL a-lJJl o-i." -,u .>.,Vi1'Jtl o$ .r*-Al ,1:!l;

c;ryi-t-Jt .:Lt!-l ^* J. 
'S-;JU. 

s.bi 6)u ,*i 4-,'s ,r'a\A

j*i F-: j-hr 6_p bi $tt,r-* e Ft & f jt +
i-rt*Jr Jlr pr;r ,A 4-;,--.:li}-e )J,>)g* l^{ .l'lAl sLJ^'Jl

.---+t et:lty (r.e 1i a'-"eS +LuJr o:r*t ;rtr1 :eV orr)r ;
a-rr-rlr o,*\ uf .1J.'; \ ;e\-;S J caeh;)ly ,4)\./ Jt -;w>

* aAe ii.;t .;{ [.,i a&;4 +LU:JI i:r]l 6rt:1 t'W Jf ;U

.''n'o.*$r ot,)r '*3

* *tf-lr ;;-rJ.t C-+ ,lU 1r..1 cO>-!'u.'; i-lr: Jett

f ) & e:.,aLL:Jt ;rr"J'r a**L { ,fJ,Jo o*r;!r 3rAt.>t{;
,J,j dl Crtll JrjJtJ c;a-.'LJl jt-,"i a.*'.t WP GJt ;:r'J'l .:tJ-b:r 1u
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.l"l^4rr;Lr:-,t1 ,hs .- is f g ,{6 F P t})B ;*

C$t jL_4J Jllly c;:ta*i)t gl:)l trly.*, i-lr: u--ri,6
+J+r:1c(Y. .l cgrr-:Jf; b ,y cilkJt ;:alt p-*l Wt gFl
uC-rs ,S\ ;t,& oct;-aJt Ctt)l Jre * ;>/t 724,-,ri 11 a-rr-r-lr

J"* | ,*trJl .-f Llr r-rr,)Y r,+/l a/J-J-l vVJ r/rll LI};JI +

lrx-fl ,l:i e.t-F -Sur,ri a t')\.&l,*Fl aly: gl 3tKtt pt-:rYtr

L.-=r"-r(Jl Jelr p$ 6ss-e Jl -,ui t.f ,.rL."-;Jt J>t ,FFl 4A\
* J-Jt 6:s-f y ktj ;". a,"r;ll lJA\.rl,-t!l ;:;a pt^:,o!u

.[r'lrtr^:-r, 6rb

aLt ;Jt orr,ft ort:1 c>V*)a;'c J;r a-l,rr (t.. t c-r-+i; e ,fiS

Jt e-"Jt ud; ri).iilll a*-l\ .rLeL*aJl Q Ce ,N J'-rJ
ob\is\ Ws *Al qJYr ;"# z)^t ta--c ,-y-i &Jl eJU:Jl d./ )-rt

;J,t-Jr g;-r-J ;:/tr 6zt)t;:\;1 r.7'z\1 ,fu: a;i-Jl 
'-aJ:Jt 

.-*:
6;l:)l ro, J! ajLr)! c,-,.rl.,tJ..l o*rJl .rlry.rJl +ii i.*, 6:U-;y cail5

. [r r ]auu.ll o:rAl ;.)BI JJi ;J.;J 4tl.t

:a,n;.zlt cJt-,l)Jt :U$

ilulJr 6:rAt ;rt:1 Ji Jl ,4.:tJ (Aggarwall, 1993y i-lr.: rrrL>

6)JA L,L.ll +iUJy i;l:Y\ -b Vs " ,-Jb- li{j (al\*t o-6 e
-r-i ;:e.t! lt-rYl r-r!1 .t-r4 l-€.1- & pt, i/!rl glK.:l1 pt-:a)1

;lt-J-Jr j-t.rUl 1y rsjl-:;J,r ,p u-uc F: ,qt+Jl d CJI Jb-

.:-,-r-fi L*f \-*-- :\>j iy 6!1!r ,-rp c1;Julr) t-rAl S.*
f. ,t-d\ 1s-t evls CLAI J^'l' ;F Cf-t 6-ts-t .rt" a-tr-rJt

.[,rirJ.ur
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,L-"r)t J! .-r-,,i gtK; (Solis et. al., l99g) a-lr: t-i

i teV *;l) n--tLt 
OetLs 4 le :;rLi eJtj1 iLtjJt i_:rAt ;-rt)t a-JL(

; +Lt-^:Jr o-:/1 orl:! rt^,) 
"i.J':Jt 

b-f .Ji Jl a-tJJ\ dpi).,JtlU
.lttlL.r-lt .:L.Llt e -#t L-y, d &i,o a.cu.eJr ..:L!-J.r

C)- C ;)+l di J! (Hasan and Kerr, 2003) z*lg .>,Vi1

tJ.a=.-tlt .:L-Iult cJ ar,*U)t 6-p,bJ Q f sSt aJ..r*;tr:*,t

F;: clLL;Jt 6.r'J't ;rt:t ,e*b:J qUt oyl.:)l a-c: ri ,-& a-lrJl .-5-f

4 ,".5 -xeb .rrr a;VtJ 4tt*l-- q..t, Jy- V oy)t V) j^iA rra-J.t

'tt".t*4t ct:Yl

o-:r--ft ;)\rI j*bi Ji & (Javier et. al., 2003; z-\g ,->,s{i1

-*.r-r--fi i..f .e;Jt .rl,,y:.Jl y -aJ.lu .:.,1.-L-U g*- al"uJr

eLu:Jr i:rAt ;rtr1 )Q! j;Jr J-*rl, C--r tr.;.^-tull *l;" E; i,s,e
.[t'l ur;!, ,t:)l g;4*, j+a^4 a.ou*-u

.rL-.tul\ J (Daniel and Amrik, 2003) i-lrr 1jU; -,rt-iy
6rl:l ,rr-q ajla>l aJY: .r!i ZJ'* >y1Jj ca."-rtty VLeJ\ allr-Yf

.lttl.:t-*,J 
"t-r!l 

6rroy .,rt:!l d ,r.(1)rt alL:Jl o:/l

(Softani et. al., 2004) F ,f .r!r)U ;tr,:-Yl gb; .re l*y

;rL-rJ ;,-ejr-:Jl -4t ,pi .,Ie .,[.*; +LU:Jr 6:r,-Jrt ;rt:1 
"qJ"j 

;i 11

;r)5 lr. ,r:!r ai i.b ,* f, Lt) cJ/-,Lt*U *-)t 'rr!r a-; qlcu

.ltulrL,rJ, i:r,J.r ;rr>1 jJi e
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:1Hl) JyXt ay.alt

g ;.-[.Jr, ;,LuJl o:rAt ;rt:1 :rqi q;:;!t qrtxJt Jtl JJrj"

>l-+l -u-c'oU$l .rle o;l:)l :krl cqirJl .:t"-r-.lJ -:*lt ;t-.'ult

,* t:dt -5;: c;l,l-:rJt ;)+l ;rl)l ,-i:$:J t-LJl i;l:!l ft) (.>1.,1J.J1

rb\iA\ aE e;,-V rb.b\-u 6-#..JJiyc;!Jl .>VtJ ..-:L*t-' aJ

."q-9;J,.ut elri 3

,tr1J +Ll-.:Jr o.:r,J't ;rt:1 l)p ,# 6-* Jl t Jt.r-J'l P-
;d-LU ,l:!i 6t*" Jl art"b)! c>lll ,rle r+ Jf ,-UK,, c2s+:'4

;.;t -{t olrLJl 
"|^.4 

dLJt L--)\ t + cj! e-- .a-lrJl \&

,ip\-f & Ci a^jJ' o-r^ oil t,,t r-jAl ot .r-.IJ -Jt i4"-*tJl'i

l- ** eLt-ilt o:rlt ort:1 :f-! U*L:JI L-U ,y 6P &i ,F" -*:
a\ o11ixJ,Ul ,ti e;i r.,Al cg-rLs e\fu.)c,-dft .$ ,J e"LUl olv

gl.,-r-,-U ,^:*Ir i*-.rJl.i \F e k+ dr"".t,- &Jl Jll .:l;l:l

g -,0.;:Jr, *rd 46 WS;i ;Jl))l Ji t^5 r,16,.&t d' +ra'
6ts-e C c"A\ *;|-1 .''ri et-lt *,-|.Jl-r 'aLL:Jt 

;>rlt ;rt:1 Jt*

i? ,/ .-i'll * +tijl r^Jl l..i .-# J<*l t*rt-t^V a.:jtJt ;:ts1

e -f S Jlrl eV-t5..:t-+'t-- tJ; ,,Il :ra-J.t f j Og -tlj iu;!l
Jf :+ iJ,Utt ..,A1 t'-,Ln, i\/'\i r,,r,r gfl gL-'- h-91 as\y

j ,JLt, 4u, .>t -r-* (8 e* ,f JJts Jtlrl ..:t+t- Lul ."ei

,.l-r-:^.U J.UiJ ;+!-I1 t'r*ri & u./t ilsV 4 dt V -5\s

;--tjr 6-p U .uiuJr a;J.r r,i .-f, JI Jt*/'^i)s z'^2,4, +Li
J-r*" jtf rl raLL;Jt ;r+1 611:! ,i..&J qlJl ;rl)Yl rtJ c;t(;

L-:cJ l',A1 gL*- b,y. ,r\y -t, J'Jl tj-o t:\;!r ;* ':\4b)t
.-l\/!l Li .:-! uf ,iqJ\ .:El- ;#+ lr".:l!\ g;.J oqrl;
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r,oA .llrllJl jtSl -u-c .:,tr,J,11 ,rb 6.,b)l :L;-cl

ilt-:Jl ;r.,41 ;.)b!,j*b) !,iJl o;b)l g:

ju.)\ ,>V;1.rttt- q-lj (.rl" tJ+I ;S i
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The Use of Financial Modelling in Credit Risk Rating

An Analytical Study of a Sample of Industrial corporations in
Jordan

Dr. Qais Adib Alkilani & Dr. Thair Adnan Kaddumi

Applied Science Private University

Abstract

This study aims at classifying the risks associated with the loans

granted by the Jordanian banks to the Jordanian industrial public
-orporations in order to arrange such risks into different categories

und to differentiate between the solvent and insolvent corporations

for the purpose of tying the risk degree with the interest rate that is

suitable foi the risk related to the loan. To achieve this goal, the

researchers have studied a sample made up of 20 Jordanian industrial

public corporations. 50"/o of the sample was chosen on the basis of
ihe highest share market value and the remaining 50oh of the sample

was chosen on the basis of the lowest share market value'

For this purpose, a financial model of (5) ratios has been designed;

each ratiro has been given a proportional weight that indicates the

regression co-efficient between independent and dependent variables.

The ratios used are: Working Capitall Total Assets' Acid asset/

Current Liabilities, Net Income/ Sales, EBIT/ Total Assets, Cash/

Total Assets. The financial model has been applied on the sample of
the study to classify the loan risks granted by the banks.

Accordingly, (3) categories of risk degrees have been extracted:

starting with the first category - high risk (Z<:1) and ending with the

third category- low risk (Z > 2.32).

The study also includes some recommendations that emphasize that

the credit managers of the commercial banks need to recognize the

importance of the quantitative financial models in identifying the loan

risis to be granted to corporations so that their decisions do not

depend merely on personal opinion'

YYA



LJL

-r.i*r c-# i,!l + C-)s#t ui-*:- Cts es,lt g. o\1\j >tt

Jp 6i e t Jn ,;1rill J.lI;,-.--t-a, Cl J.bb=ll & .S -l.' Jl
pt-+ i/ ,ttiJ ,>\clVl j .>\1b; o.t-; tsyy- a*iLJYl .:)t 4-;Jt -;
r* dl1 E;L*II kl;L-q o+rrlr .r-,t sp cV--i * '\2.1 a-,-, )t ,f ,ll
,r:,uJl L-* F ,,"-d\ W Poi ;K^tt ;r .r)L' .iu:5t S)- .-*

aJt ..,U!1 .:t rJ*..-IL: eLJr J!, J.UJ.1.€+L";r elt ,f-" g:
a,.c)\, e* & -fu! +ut!l oi-o pl.r-.:-\ (*s J.^Jt f 4v -P )i

.alrlt Jy.Jl

e/ 4\ Jl ,t-'t' brjr Ct aJUl fllll t (.r-u)t .jrAl ,Ji

p C, e:j, a")\- s;-r, ;" rfu f\-/t o-r,",|Jl. -f '?,1\ ?b
J'+-u

GJI Qf-Jl ,.:Llr-rJl ;,. o:ti-)t, dU-Ul ,14* L.\y{l oj-o 3

.rLlr-rJl J-lI +',. 'f s L? l-jA\ e:-l\ pv.44 & -'"ri
pts-r i-- ,rf F v\-t C5tr f.^-pi * UUt ,-;Jt pt-u.:-t .rle

Jt+lt rfu UU' ,-;Jt pl-u.:-u ll .;;t" tg-.- J+ JJJts eslt
.l rJt a'* ti;e; cr-rt -*y ,*

q-rPi ,-rr)-\j e-.- J[r ,f.t-.:tr +L-i r"i .r a]tlt .-;Jt 
";,uy

f-i .r Jd\ ,F r4,!l ;tiJl ,gf ot'..Jt art'r, -r;. gt U qJt,

.rl--!rJr A *;t "";Jit/" e! f tPl-\--l .q,lt r: +LUt jruJt

eLr J";Yr etJry.Jwi, % ,)t- \ lvr P r- st q(r"!l ;-\.Jl

jr -L ilr Jt ;rl-Jl ;i & pat c4 4r,Jr qtli * ".-*L^"

.tt' LJ.f .11 ,*-il

Ct_r f p; ot{; $u, ,-f" L, b* JrL";_, lU\ LI};JI J! up ,
YYl



)lr*, ,* oJr-ijl (* qi JUI JL-r)l drl ill-- c ;'s-j,t L-*y.i4
A ,-fl: ce,,)G!l tWI ,f 0)r)! yVt u<re e-.' qJt ul.l .rl,ll)t

v ,b\ J" u r-/ j ol5ll ,")rl rk.r! g-- ) k*-Jl -,t-:L'a-!!l ,p;

U,o1 ar-rJl J). .f .rKt:Jt o.r-o ;t-; r.-r,1.-.-:1 il1-tJt pF -r^l 9U,

.rL-a4r o-r-etJ k,-rb Jr;Ufr..1 irJr * u-*\s JUI #-.:Jl :st *\
.tt'.;;-/' ;w1 i-tlt ,.;trlft ;tsY +Jt

€ tf W &rs$ L.f +Li ,rK+r Jl a-.1 a-*$r op eU'rJ

a+w r,k -+ JI JJt .r-6r" -ri t( a-';*Jl ,-esAt t€.6.>li ,i d' -'bt*ll
.:l-i U q#r ,$-.:., ry- CJI*:tl unxl ..li .-.rfi o+tJl .:Llr'rJl oiy

+iJr -;r}Jt eQV l:Al q5A r+-*, i,l:Yl ,li c-"-- aill:! -rL-i*9 alt:
!"71r"^u et*

ua usi* 
^)--t )JV s ..;i 

"!1 Lf l, u4 uldll .rLlr-rJl -x.11

.rlyLlt --, -r,-r'Jl .1L-" .rtfy .,(t);Ut sl:-Jt 
"lt J*t-.rJt1 eJt

t-,i c.ruprYt rt+ i:. UtJll -.tt*Il .rFJ q^f xw Us J! &:Ul

&r .rt-1J-d1 ;J.\-i ,-e" o^aAtt e^--Ju a4rJt .ruttn\ 61*.' j-e
.Lylt tja cJyL;

a+ult aitJll ,lt-Jt JJ; ,-tt a-lrJl o-r, J)- ,y iM)

tW es J*i cr (Y ' ' r - \ 1i o; oll ;n .r';)t Q qfi''At try!
J.-i ,y es-l\ pW z-.tt> t;-e ^)-c:1.:-eil a*j-tr!t Jtl C,L-J ir^5

.e-A\ g- lr" :i e -IJt ,tr"ll iet

Yl.



i,pai^ll ;13i

i*,lJJl 45.,i. - \

r*J P-- Jr-.si r-i .r -f aAt orrYr -bv &t/ o!

Risk ,tt-Jt M ,* (fr -f ) & qi,J o+wyt .r)\.a;Jt

H r"-lr kJ! ;* &Jl rtb.Il 4te 4-v A -,,ji'-J:\.r<dJ Rating

.+u:- tr. alJifl .rUt^;Jl (i av jr,(o)o.Jo e$$ ),-" +'v ,yi
* Jt-aLt Jl ,**;tt *-r l*! J.UiJ ,dJ*1lJ L*,Jt{ e-lt 6-hV

"-lt" e ;i et-,)'"1 ;;Jt F ,:".tt ;ej )4t gs -t\j'."
* Ut, Li .F W .'tr )t"r!! s;{;Jl JUI #'.:Jl 3 $t-u;-)
c.-.'r'.:-l r.rl a;i 

"L.b;i.:l;lJ 
-!+l JUI g jt,f 7Vt dE-; rJ Ll c6-t--

.JUr :.rl\ (j u*{w Lt,L;r }z; u; 6;l a,;

gLJYlj JUt g"",Jt 4-r-.:,1 LJ)II -**;Jt t-r qtl-Al d/ eUJ

of ;-r-r, ur 4i u*;l d:JUl ,*Jl j, Aet"1J)B .-r ;i-:-j-U

. gtrYry Jttr +flr €J,f wJ Lf ;F ,tboI & r"r;Yr u,o

a*,lJJl a*-i -t
a,

aV e Lu iryr.-! Jrlr .J '.;ir ",bt,,\tjk- 
0i .:s-A\ u

ijt +t-!l i/i f ! ,ti ..+ 6: *a dJ+IJ Ut-;ll .rL!.^ll

4 r-;3r jL-dJ )'t-<" y c\s JIJYI pw u-J adllj aiLr.ll

; ,4rrl ;J,l-;.Jt p ,*-l\J 6pJ!\J.>Jt J)B "f UIJ)I o;l:)l

.(l):t.r^Jt P "b-il
..rrta-lt j* e cj-r- &Jl ilUl 1t^e1!r u'" ulyll.*r ;o*i as
)r) (e k...- of 6p ,f"tt Jl e)A\ d e-F Jf e rl*s gJtt

J1 a"-uft UtJYt .rgJt ,>.-w &it rblill a-t91 ,F C Jw eE
)--- '+ ,e-P li-A arl-r.*-t ,(r" Cr-f -Pt t-Z'"i1"^=et*)l .rtf-:Jt

Ytt



fll /.")\- tsi, Jt,:JYt Ju .r a/t*lt Wi e ;i atpi,sle 
C",J!

.La 'ry^::^- &Jl ;,f/i-U JUI

,"'-:'\l a1.;j -\"

olf:Jl ;n-r U},Jl J)- .f ;-lrrU U-:l)\ a*,1\ &V E"
:JtJt ,f(:J! gt'tt rnlll ali*Jl

+-"7 ab-\t a+t-eJ\ ott":lJ a-j"Jl es-lt e,b*.j.rjl F"
,1r-4!1J -bL-;)!l o*i ll-r-{.-! 4I k$t r+ ,tt UtJl ,-djl dr,

.Yol , 4;r-.-, a;-q;--- -U-c :-f-ult ,rtlt
a-lJJl slJ+ii^ -i

.:,t-,!,t11y .:l:r*r11 6; iU 6* at-,'- .,le a-lJJl ob l/;
Cr.-lt ,JtJYt ,.; 'k 

e-^-..Jt \-e a*VAl .-:t5-:1J J-rJt y\g tr.s
.Jr" eui .sle 'Q .;ur)r ,i 1l-;;)! k- JtS v c\t ,.rtf Jt oi.a

:JtJt ,-,;Jt $Ie a-lJJl ..:lroi" Cet
;*"tJJl zco, ^;-t:At ..,t-fll g<-y q/\ +,*.|t L-rz:gUJt ,plt -i
, .lUl dt_-;tt ,--,.:L;U\ Jre J)ell f e= a-lJJt ;l J).; J.lJiJ

.JU.t ,i, JtL _,i a")L- .,Il #, L^;l":cl :^.--r c,rSlr ,J;r_*:.J.r

efr Jp) A-\)rJt oj-o 3;r-i*lt aJUl 'Jl fdJ":;[i:-Jt ,,*lt -,-r
raF\ 4L -rr ql"$i,-pt a --th ;lt aJt-lr ou!.It Jp J.Uj

",i!,r-, .,!; -* ,.;i-r." Gi;,. -rf'lrJr iLJYt Lp & ?-fr eU.il 4*Ui

-*-it .-rAJ .;.flt .rUL*.J- otJ)l L:W 4y- GJt a,a.Jt 6* V1 gr,V

.J,"-o!t JL+l /irlr r+ 3r,Jt j\-. -\
.Jy-a)r )4 l,-":Ar JL+: -y
lrr



.Jr-vt Jwt /"t ur Jrlr ,i, -r
.;J,l-ul\ 1r*lt l"---J\ J:-lr _t

..:t !.r /;ur ..1Ur ,i, -o

.Jy-!r Jr.+l /ouJ.r -t
.j."otJt j2* l.>talbJt -y

..:L,J,t lUAt -r+ 3!r ,)V -A
.aJrr-r-J.r TrAr /a.trr-r_J.r JyVr -l

..:L!.t lU;t JyYr -r.
.Jy-Vt L-# lUAt -e 3!r iL, - \ \

.1t*lt L,# l"a-'A iilt a,*;Jr - r r

.oJrr-ulr pr+lt /aru:Jt - \ r

.JyeYr L-# /a,-ri:Jr -\ t
.Jylt a,# l;r-*t 1!;yr -r o

A-lJJl i.irc'J E;5r -o

orr)t g a-,Ut a,oLJl 4{-t-A\.:Klr , ;-tr-rJt C"r4 
j_&

oct-Ar LU..;JI ,-E i $r.tu'y..r lb \uJ 6,i (A1) Lo:-r-c d!'-,
LGy\S.J Ct ll .itJYl f* LW;lj ittqjt tj,r 1L;r =-r-i 

,J)ry\ J
j o>1->1J4,J;*Jt ,"!t qcu.alt .:t-flr p,f 44tjJt a:,tJyl rtb.Jl
i,!t Je ;,. +-rJt ;rtJyt .:\.;Jt r* c+ ,.>e- 6,7i e&j

:(\) d'; Jr'i4t' ecy 9 tJ CtJl lttatt orrlt )^4;)\

Y rt



Ctlaiu i-tJl 6/Ltl AJt":i)l cr)\'6-iJl gj-+, :(t> dt JSg

.(n)grlIt qF.)t ei:'lt /ar-r6:Jl iit€'ll c,'tr;:Jt :!^all

a-,V z,P\*, a.e|-p 6 -i " \. " cjL .r-e! a-tr-rJt i+j i"';JU fti

.(\..f - \{{o;;;Jl J)t 9USJ a'Jtlt .trrr>tl ,s\'-c a-e1y. Qr.tb
;Jr i*tr-ll .-,lft:,ll Jt Jri zor-'*-S a-lrJl +o%oo ' .lLol ( us

^J#\ a.*;Jr c,";tf 6Jry Y..Y - 'r... .:lrJl Ja-1!.,i $i>

,J cs,*l\tYoo, )t r,i 1-r-tr rQr) .,+t a-r-!l a*;Jl A &i k^-P!
j\** Jli> ejf a.rf;.aJf .rLf-:Jt JS; .*ti aot---S '->y'e\ rA 4'Jl

AJr.)\ L.nl .,Il ;\ 6$ tlr r. .Y.FJ \ 11o a o\-* a.*; J)t'
yf ,.>.-'*i t>rl a,* o\p Jl c*;lt ,->e ott /t oj-^ a<-Y

-bj rrt-_fu.;r ,,f +r)l a*;ir ..li )W\ ib:-; e-U-rJ +'c")t a'*'-ll .r
.{r);tJl ei 6t rlr F +u u 6 -Al

c,>\S;;,P b-# Jt Jri W-# U a-lrJl +s g)i i us

\ 11o el-t--U k^-€-! 4-/\ i#Jr 1ti;r) utr r))r> Jy)t a,"r.At

4\:Jr arr 4.r r,i .fr:l Jtlr ti, a,)- & i.S, 
'h fnrt 

Y''r -
a-*c"!l a^#jl Jr .:l-flt C{-Y 

"^Jll adl obligY G;: .-r:-t-- 'ti'i

g;-Ur, L€-*i; .:l-*JJ .rrSr:Jr oj,a Jr,lt ci) lfu ,,-" gjJt-9;t.J\ -4

( -rQr otr ) g):1Xl ..t'l;.rll

Y o-
a'
6'

a'
6a

a'
a'

t'
a'
d

o
o'
o' l

1
6'

f
< L

,'
f
f
r'

6'

o

r

6't
o

6'

o

o
6' LJ

0

Yrt



I

,ri e-.-y .U a-rJr 
'es,lt:l,r- .,lc etsrlt rF ,*i6i;u ;g ,

qsiJt JtIr ,,i, Fu -li a,)\- 6& ,* tV rr,i e-6-)U ai/l L.,rJl

oi e- .- U a-t^Jt u"s.flt -"'; JtJlr oKr:Jt -,lr Jl 6>! 0.s14 i

-briJ L<,rr Yl .=t' t,.rr5lr r4-! 4il1 ,t -,!t ubw\ 1i 1\;r\
olrls JU," o,<i Y tr.r:p ,>E-,>lSr)l -bU,; 6-* b7.rer.:tflt 

I

4 ,#s.,iJL-KJl a rb:ti Jtj,6 o-,'(, vt* 1i -bt*Jt + C:-l\ C

Jr 4r J| ..,t.-2lJl o$ J.d t""r-i 6tr;Y\ J rbtjllJ aJLJI f-'."- ,

*.---l,bJt f* J;* JUI irJl ,J {J[Jl aiti,iJl; "1.\-a.t\\" 4]
,; ga--!r oj-o .lL-i ,?wl.r+ Lr ,J"ttJl f- ,|,i.+ ,JUUr r-€*)l r

.v:l\
eJr)t LJJIJ ca-lr.rJl a-g apt-'eJl ,.:Kll drl (Y) et JsJJ.\s I

:Y . . \'- \ 11o ;lr JY.- t€- Jt 0-6-!

t6'o.6.rX q!-,;Jl i^oilr -h-;*.j e6lr gWi : ( f > pr, J-14' l

e*"ilt -h-,y..

,t{'-U otgll
L-{.-A c-l

d,Jr

,J-Lrf l

10.309 +;rr!t Jy) et;*', _\

9.692 .*ll cJLJJl .rUl^',1.1 -l

4.236 ;t .)tt rJt ab) )t-4!lait#-, -l

4.750 ,l*i:-)lJ a-glJ ely.rJl -21:
_1

6.410 o;:r!t 1tr*lt pt-.,

3.501 a,.;.:!l a-eL.eJ a;lt

4.446 4dllclUtl

2.068 +J4Jt yt*-Jl, il-*Jl

4.721 a.,:r!t a.cU-rJt

Yro



2.911 n;rr!t ,-rgJ!t -\

0.673 :,,Lll s,Uj!*llj:,-JL5! c.,LeL.alJ -L-y!t 9;t _\ \

0.436 q;t-:Jl c.,yJt1 ajljJl --,trt-e-U utaSt -l I

0.936 \rtA\.rLeL.,aJl -\r
0.513 ajlj.rJl .:toL-e.U 6JlrJl -\ t

0.842 +jrJl eyjly qtu$t oLsL-eJl :t-41

0.819 o*;:rYl i"cL.eJl :rtrlt

0.356 q(;->tJt :,.+-:Jl ot-ct-.a.lJ gb-lt

0.924 4$;-l.Jr ._/5)U iieL-4Jl Flr

0.252 UlrJt ;ri-ull; -rt iL"YJ L/l -\1

0.s23 o;rrlt .:t-;LJt;LJt -\.

;r-FJl ,a,ti:Jl gt 6r1r;Jr iJtlr .ru;Jt ,J, tq duzul :l.rr! ;,,0 Jr*' *

.4-.,1)Jl iit irKJ:lJ

:.:Ut+J1 ,.-= '-.,3Li -1

l\F): ,"rJt olll.l ) o*Vs alilt ptlt ..rll ou-Ut "t^:ct

k- CU)l f ,!lr Y''r - \ 11o ;;;JJ c-Jt ^'* og in( J'*11

.a-lrJl a+ og -Al J+ .f
:4+Ul 6L-lJJl -V

; ,ltJt 1\-;y)r a-lJ+ 6r")l ;r-'-J.l ot-Ul d ,JPUI .;ll
c--irl dJi b o)+ -riy.:L;Jl i;' $,"'-' l'dj^l{ 3At1 ot{;X

t,,I Lf .:Ll-r-rJl rJ" -l,--\"Jl

: 4r;eXr drL"l1Jl -i

-r-1 -/ ,>\a;,;-, b -'L-! e--uJt 1u.11966) Bgaver Lllr -\
YY1



4 A-eiy J+.r)r}, y.A\ & orts ,>tsbi .a tr;u." all,
.Yolo 6 U-tt te a;l-a-! aJY> .-:lr gU:Jl oj,o1 '>l1>

c Ws {,} ( 1) .r ;;r(" ;-r;t .:t-flt U v c-.-'Ut ,u-tl e--:>

;-o*': ,.u!l Gtt*- JJi J).r ;" la);uJr; ;r.* /l eKlr
.:1: rJl.,.-^i (1);L=l Jl a-lJJl c-A; r>.- 6*Al #Jl o*i

,tt'C ,*:Jt ojnl +L;s)l ;rtt .Il & ;U

,J:-'ir L-# lU;lt r+ g.rJr QW ,Jt*!l LJ 4 /q'r'i'Jt ;;-ult

,J1-rYr L# /,-pur Jr-lr ri, aw ,Jy\\ LF l,t"t,At L-#
-;Jt<r /;.trr-utr Tt;-:alt - L--,Jt JyVr .oJ;l-ult 7t+lt /a.lrr-utr Jyr)t

..:tl)a"-!t - .:tlJl

pr,r-,.:-r .,Ie Altman a*\r: f ;.1\ 1111 Altman i-'lp -Y
Discriminate Regression qrcir ru-4Yl #i w:l.-i

GJI .rr5lr, , Vr* ;)l-e z-.;-'a-lrJl '*; c+ Analysis

.F C,tJ\ 6P\ -6J \ 11o -\ 111 .r'tc ":r 
t.6-)'! ,fti

,tt'../, .>\;e:'

,J:-,!r Lte lav-*t gqlr ,J:-!r LF /;ur J[r ,"i, 3t-a

a,jJ^Jr a-ilt c)ylr 1:"4 /EBIT +"A\s ;rJtJl Ji 7,)t 4W

.Je-lr a-# /.-u*Jr ,1i-eLr L-# lr+-n

J-j JJ;r%ot, -Yov. ;s t'. ,.>'j;4;H;)rt Cllr u'" c-ji

.,"F' .r)\r)l v p

H q * a-tJ-dl o.r-^ ,-1;i .1\ tVt; Deakin L11: -l
),\---r ilS ) \ lV. - \ t lt o"te d1; k-")rl C Pi &Jl .rttl:Jl

.') iy,o 1l t; .."-r,x-Il .rl;Jl

Y IV



L#,J3-,"!r L-# lg.)t ,)v ,e).lt L"# /gu,Jt ;c*lt

lU.Jr JyrYr ,J:-!r L-# /aJrrUr Jy-!r ,Jy-!r L-# l,r:.d\

L# /a+:ri,Jr ,Je--r)r L-# /.,1rut Jr-lr ,"i, ,)w ,Jy\\ LF
caJyr-ull praLt lU;t Jy-!l caJlt.r:lt TtaLt /atrrxtr J-2rYt ,J-:-trt

co\'"!.t lUlt Jylr c..rL!.t /aJrr*tr Jr-!l raJ-9l..r:Il fyelt /q-ri,Jt

...rL*lt /"-r;:Jr c..:L!.t /;Ut jUt ,,i, 3va

y.Al P ;)ri r4bi +."*,aj f gtlr e ,J-,Jl .li 11 a-tr-r.tl oi-o c-=l-
L* pr*r-r ci n:ll l-tl .,le vt'r-t .o\-* F *e-t # "rat)!
,-i,z-\.,lJt i-r, tti t*,-i qlo .:Q: c(tj \ t; .J[r -**:Jr Ai,6

.Lt}l,;Jl 
",*l 

Wt*;;l lrr e".i- d./ oliL;"

:Jr .,rSrJ\ a ry.J-rls d-.- .('l lVY; Edmistef i-,lp -f
o\"-u ai- C!l\ J,,.ziJ \ 11o -\ 1oA ,/b,.,+, k-)rl 

"birtt'd

Jt-Jt ,ti, eW c.rL"J.t /qiJt irl- (aJ;l-ult ,3.alt /g;ri,Jt 6;*tt

J:--r!r ,.rL*J.t lolvst riKllt oJJ- la)j\A\ uA\ c.rL!.t /..jnut

.allt-ulr 7 

'.alt 
I *'-.1\

d +Jl .rtSr:Jr d./ oliL:" -p \e *J;U Gi a-,tr.rJt o-w q-f ,t'
.VE: Q:-11:

a:*, p ClJ-il lj-o qrJ,,'l sl .(t qVYy CheSSef i-rl1) -o

"t 

'' * Lt tlii .>\a*

c'4Ur .rtrr!r, u:Jt /.ru*Jr ew ,Jy\\ L* /4Ur .rr.,y!l1 r,tJl

,Jy-r!r LF lu"t-lt,]t+l ,J-:-!t 1re l+lAt 
"l-, e]t +t-"

..rt !.t JV lJ"6t J[r ,,i, '1sAt 4 ,tw /a4u]t Jr"eltt

YtA



J\ J*),.t-alYl a:JUl .*:Jl ;L.-l -t^ CrJ-'Jl lS .r .irAl Jt5

,f u& Jylf ;a;;c & e.-Uf -r^:.el -ril ,,'>lSt'")) rglJl q3-,r-u

t"i ,.t";lf ,L{ .:r-r-.:-l ;J.r t- -f\l ;*!tt e;g \;-a:6; lVtS

6+- ,e (\".): ;+ 6P (YY) k " 6-* eY) .r -;t{', a;Ult ii"lt

a-lUt J\ Jy,) qH.:Jt #*Jt 3l-r-*:-l f-l r,.yt..lll .;t =i .- -'-t*;-l

.;++l -,et;*t 6,ilt *. ).ai|t aW ,VlJ op\l

-,r-r-+)J cv q*i e-'ut p-u.-l .1t 1Al1 zavgren Lly -1
€l-€. c,:-r k+$l jlef +Jl ..rttl:Jt U ry a-lrJl c^bi'y :-r-.:lt

"t',/ 
c>lyz ar, Ctr.-Jl FS \ lVA - \ lv.r

lz.-aV\t J-2-r)r Ar.tA\ Jr;.yr /.ruJ.r cJr-lt Jt+I le)\ Jw

lU-c"Jt cnJyl.ull lreLt lUlt J;-!r c,tlV\t /.r:r--rJr cJr-trt .!t+1

'J-2a)t Jt+1

C a;)l;, '!b; .:Y.r*r.gUrf "/)r)t, ttJl 'P;)r, CtJ -ll .ji

;r+ "f,*ll 
,r) a-lJJl oj'r .:-cl; $r ..r)b! iltJl 

"-^lt 
..',,l:;Jl

.J-2..oYr €) g;:ta.:t!l Lt'h.iJl '.4- A a-lrJl a;p '>16r:J|

Z-,-trr-'r 1t 11o; Gregory J. Eidleman i-'rl1: -V
)-r-e .ri .>Ut 

-, 
e-.2 cJ$r JsJl{ -f+tl #, - SCORES

(r. .) Jl 6rt--yr -r-i 3 til, Pt e .p rt-rj! ;,:dll e6;Jt
aJ-,Jl .r\-,-);Jl ,J \1\". 3t---e i:...rtclt 9 -:-r'Jt l.ta1opt a{;
a-!u -# W j-,t*:It 

eiL-:Jl bis .es-ll {l; .-.*r ,-Ui1 tlr,Yt

CSJI Jb. e^-tJt lU e-r- crtptL;tl € ,P: .-tSrbt Cf ,, ,i*AJ

:$' ,s;i og -i,rt" Altman

.JLlr cl/l 3 a)1-t;- ;Jt .>tS /r -1

.gt,-*l1qrt*:Jt; a-"\;-? rJt .rtSr:Jt -c;
Y !',q



eiLjl o-r.^g .:tft:^U g.;.UJt Wl\ a.at- 64-t* e)L-+ ef )
q-^Jr) y>"Jn.r"J' ,-rrlr e-=.- ;r Altmatr Cr-f ;rteu ^'lt*
L*< ,JtJ' .:,*-tt, oJ;t-r:. a;Jt ot{ l! Jl-Il e ,/l ..-rl5 e-..- .(UtJt

tttt'd

z : 0.71 7X1+0.8 47X2+3. 107X3+0 .420X4+0.998X5

:JuJt ,.'.;Jt & fZ>^1 6G:1.-pYU.:\:i o)U J! ottrJl -*r -$1

.o:'t og -i Z< 1.23 .

.i-lr.: J\ rv eg,i 1.23<Z<2.9 o

.a-.-*U ,>S ; Z>2.g0 .
:,4i Jr:Jr 3i 'Jr r-.i

z : 6.56X1+3 .26X2+6.7 2X3+1 .05X4

.-l)r.:--t!l --.-4 .I:y Je-tr' Jt-*l /..:u*lt :,r^y X5 ,UI f e^-

.:L*-:e .:)L ,J! .:r.flr g*r -rr, ,7\17\b d,^1 .lt *Jl ,-.-- 3 --<Jt

:JuJr ,Jt J* &) u+ 6V:1.-p!!

.;p,z og -i Z< I.I o

.i-r;.: ,Jt 6t= og-t I.l<Z<2.6

.a-*L; og -i 2.6<2

Carolyn Clark, Paul Foster, Karen i-,11r -A
3L-! L.r;-rJ\ o-rA * .1\ 11V; Hogan and George Webster
,>\t 

-t r-d-* a-,* ca-J;e.:Lcuoi (r),r ^{;1\ t) -,!:t! 'r;'=Ut

- \ lvt) pry-ll J^r t o,;- o6;,3 cS;)t o+J\-r;.'+UJ t"jG

-*.1--i ,:,;*S J.-^, CrtJr -*^"-J -'t;.-c' (t) -\,-J-4 f .:-- 1\ 1vl

Yt.



:dr a-4\ o"SAt;PW

J! .=s.r;:Jl gc-uJr q-;, an;il J;l*Jl ;="'i plr>..:r\ i us,il;.Jt - t

.'rt-!'t

* -r-itJty e)\ tt" "i,t^ 1l-r-u-l ( uS ra;:lr',!l ;lt -l
.Jti.-Yl

J-r-.-t oy/f ,tlry: J-r*, 11'r--:*"1 i uS tJ;,.a!l ,'l-r''a'l ;tUf -f
'J1-)t ot,1.:

rb\P\\ 4S -\-Jlll a+b; ^r' pl-r-'u*'l d $J aJttl ajj,Jl -t

K & P Default I --.,, Crll t*r f -r;1 c1a$r i9 l;1/t1

C-! UU' us-)\s,e:1rr)l ;l n.*, a)) e\be\, ( e* tRiSk MOdel

Jri .:i ;o;; Altman Crr C K & P Model uttL" (s (%^')

J+ ;-rJr ;i U;r;l c.-ii e-,- ,Altman C'f ;/ J^:jJ! Ft C

.tt',rrL;..-.* Fl ,:-i;2 k+'+.:li-.r* Jl e>' )+ otSlt

'qll .:L-,l;.tJl -'-'r

,)rr--.? 1\ lAVy a;:1Xl a*.41 le* Eij a*l-f dii 4"'lJ) -\
l4t-*)t i-.uJt ;.PLJ.I .:r5rJr ,e P\ * qJitr .-**'Jt ,'\-b;-1"

a:e\;e 6; (l ,),1 V.JU-UI 1-uu-l c^'> ("\1AV a-" o;.:r!t

q;-:At J--,l-.rfr oU'Ul 1-uu-'11 \ 1Ao - \ lAf 61y!r d or:;i

.rKr-:Jr ;t- tu-)r aJ>r vj5s-Ctf ,Pi JI Jttls "!!t
aF e---- .- ;/ JkJl itsul ,?\t fis ;;"* t,Jtt;;Jl 4'9u''"Jl

a4 J.rrsr-:Jr e+ei o:tr! ,'. erFl ;fi1 '-:>t'e'!t 1tLilt

c.^;rf, .z'V alxl6pz ,itt;ri-J.l .:l5 A\ €F "^-a 
$*tt

"tt' 
C iruJt '*--Jr

Yt'l



ar& lg )r !it, ,::<xr a-p /.:uJr ,J:-!r Ju+l /.ruJ.t

/;opf;.r iJi- c,-rt-.I;J)t 7j-s, /;n/t*It j;i- c.rt lfYl

.J;-!t L,# lqrilt;-uJt ca:EJl .:l:r'*/1

,rL-i : ,rt-*Jt .:t*jll" J*:.i olF, 1\ lAql Jio gLir iatl: -Y

*.,$t Altman Cty,:*+ ltt e-i- "t ypl 6s oy'U,

ky: ' \ lAt - \ lAY .rl-,;*U tat:i ; ^:J\jb 4-P af; 1l t;
;r 1+1 oKlr a^.' j*"ill 7tb:-t CrJJl ,-,i t^rUi" i*:j Jl .>Ut

.ttr) ;;*:lt tgt:L *s,lt otS lt,

Jt Jt*15 a))V a-tr-rJt o-r.o;^-;; .1\ 1Al /i5.t'o 
";r; 

a-,11r -!'
:LJ;, apt-"*-)t og ,il ( #1 .r)r)l ; J[r ,"i, Jtq ;.:U Ciy
e\ai,* a>' )c Cr,,-,Jl 6-f\ -7 6p)l #-.Jl **i pl-u.:-U

.rjr .:if;JJ isb V o\-p 
"-^ Je.rlr)! y.A\ .P G)$ c.ii

c-.--Ut L\: fis ,5i :i ^bii O.285y Crr-Jl Q V (Z) r+ {.*!
,>\|,:-, \-"i . d:Laill L\-t-iJl (t -.-;". o.,lk -!1 arJl d JI^:JI

,("'ltJt r.lt &,:e, errJr
,..:t *Ir lUAtj-., CJ, eW ,Jy,)l Jt+l l">;tt Jrr"Yr L-#
* -r-;Ut J-r*" ca1t:J1 Jy-!t /.1*lt 4* ,-e:,{t, aKtlt .lr:-
/.-,r:SJr ..,Io -.*--t\ tsr,,Jyt-ull Je-lt l;t1vst ,;"ilu ;r-".i11

.:eSXr ;t.-

"--<lt dLJt c.Jrt-i 4\y z*\9 CJ .(\ 11.) ,jJl i-,11: -t
c-=-Ut l.-:cl c-=> UU ?*j a>' 

")s,J-L-:tl 
$J a*tJll ;;.tlrLJJ

; ,rLJ)\ ;,!Lr,Jl ;-r-e; il:L, Jt Jr*;S:-r-ult ,t-r;!t .:*i .,Ic'

"t 

''C- t.t eil\ trly-t GJt AJtlt ,-*^:Jr .iK-r

.J;,-r!r JL.e-! /oy--rJr rall-:Jr Jr.plr /.ru!.t ceL!.t ls-lt 3W

Ytt



.;plt gqlVr a-; ctry-rJl Jr-*t /J-r.lt ew c,.f"Ur Jt.|r ,i, a*.;

;t;;>U 6.;tr*)t ,fJ-.rtt g"oi" gtyjry 1\ 111) ]- Je3 i-,1r, -o
J-t-*lr ;*^i oi Jl g.-Ut ,ui ."..,1,*)t zL"* ,_?\j\\ orr\S it-rt j
+e -y a**i ,tr; qlUr Jr-r aJUl .rly'r.l ..,le -r^i*,- .gjJr ,.r4;tr:*,)r

,----'z-St.rU.b:c. ,j,r ! +JUt gtr;lr ,* ,tb GJI aJtJl ,-*;Jr .,! ,1-r

4Jr Gurfl rl-r- & .s-At eF & ;t dt.:r;;ll olS ;r'l
ao|+)t ;-hws 6 dt ;-bV r.,n, J" aJUl dlll e .# Y -dlt
J,*) t"ut aKr" ,>\p; -du," ,.ri .>Ut *, .F' .:La-i)l -bvs
e Jl c-.--Ul r)A;J (.,'..tlp!l #-.:Jt ,y ;_r-J\ CirJl Jl
:.:!_+:-*. z_,.,ri J1 ;rtu.lt fr.tt JLdiVl +w -b#i arli4j

.tt 
t) f-o aJLe (aJte sab-)p c\^bJ;;,,"

jf-Jll J-J*l ;:-LYl ,.clAt" ol:-ry ('l 1lV; *A J.3 Lllr -1
oj-r ; .>Ut 

-J 
:'ilA\ e)\.a-;Jt .-Jl a-tr.: J p-u:^Jt

irJt i itJ)l Jsr. ,* =** g.lt a*u!r ,*6\ a,oi a-tr.ilt
r'l or,''-' .lJ .:).a.;Jl ,-J,u a:-lt.r 3 Gtrtt

.tef-tlt AIA\ -\**;U getl ,te1f*u, -\
.a-lrJl ,: 1-r,*.*;.Jl k"y,, aJtlt uUy},r\ f\-a. +r4 -\

."ftJt g;-tl -ti;.11 ,-;t.l-|'il; g\-a- -7

.k-tg-r 6,rl .tt- J, a"*;tr:*"!l .:u$l g\-a- -2

.alt_lt oi"$\ p)iJ JiJi -"
.*l\s Wts _eA L-r-Jl -.tt*tl "pi -r

.4riUJl .-,L"lf!1 -V

JUI i-dl ;ly' y 4\s ;.J" rlJi+ (Y . . t l J- J*3 i-,1r, -U
Yrt



."Jrr)l ,,1 .*Jtlt ..*Illl-r d.,,.;.;Jl ,tr! a;ru, a)$ a-tr> - ol{A
;41 i;tJt .i)urYl .:)ta; +,1;;Jt osi ,* e-f_l\ U a-lrJl ei-r-o

t-rJl 3 a"l*^Jt aJtlt ;rt ; rlt ;,*t s=> .* ;!tIt ;"tUlo ;iiJlJ.Y.J'I)J

(tf);--lr: J)-* ir JUr; L*Jl t6i-Fi .> A) og,Al J-:iJ

Jtiii Jr,:.Jr )f ,ti ;"-lJJl oa til c;a;rf-rll J^::.iJl Jl o"z: ;> jt
,J-:;lu j-At C;r-, 'Q g .it-lt rrt qJUt et;lt * C"+1 ,,le
: [^-e !-r l-rr,i-i GJI iJUl .o"t qltll .:16:11 4s eoULi t+<i
LJtll ,-**:Jt Lli! ;p.;)t , ai S{ t-6.L,r .Jt q,l-r)t; J*^iJt FJI

H J-Sq JUI ,J'IJJ! 3,;:n 6;y 'Q Jl a-lJJl uE)..."-r**lt
,p ;-tV W %1. JJ<r i-4 (,fJrJt ,b +s j,,) o\)* 6p
..r!i ;filr .^U*JJ +*,Jt-, l,i (;.Jt ,e olryYot,s a)U ot;y
o\-t3' 

"f* 
.:tr;uJ.\ ;"%oo. t2,-i ,>\t-> e-* ,yor.(1 ait-lt

.:,la;;Jt d Ljt .4u ,e o\-iy ,-f 6-,V e;Yt o/oo, )t1'Qv
'<rr) ,^ri-rl\ ti .b +J e JUt ,J"dq j:-:lt CiJ J Utll

,1ROE; ;"rt-tt oy* l3.)\ ew crn"aLJl o9 1,.\j}J.\ L#
..rL-'.J.t gl+ l3.)t 4W glt 4W /"t**tt gdl dr-uJl iL,
LFe /"11.-lt ,J.r;:Jl jr-uJl Jt, car;Ut r<-"!t ,1r- le.)\ iW

.dtJl

-*Jttt -^itlr i+-+ r .n -i **:Jr Lrr*:--r tt a=![t ..:r,*;J a*-Ju LieJ\)L)/r->

t rtg

J-r-" ,Jtll Cirl a>;> cry-J\ LF /"tn*tt ,J.rj,Jl .le-ujl jt,
/iUt-;r J'a)r (J,:"aLJl ifr l.>ulL\\ Lr1 coy;.,.Il ,ttr1r

.il rt-ull .:.,L J.tIl

Itt



:di.rLJl sLrl)Jl gtJj

l-r-e t 1t,*{ .>tr-:") Utlt .-*:Jt c.-.-b.il a'4tJl .:Llr-rJl g+
.:Ll;-rJl o-w1 cell .:t;;;11 uaa e);J;t 1f . . \) ;. -r-.-+ i-l;r
l-e^b.'J cq:La-ill .:LeUiJl A A,ils Llyi &S x,+-- c>lr"t 4 u--ri

,.,aU e d' .frtU 
"t;;-lr 

(j\ f ;.* ,tLoI &;Jr, c-ii
ar.Jl .J-$.; t-..i-*i c+;yU:. oi: .+J ;;Jt Cll g :"rlt ei:-Jt llr.*i-t
J;r il-1u e ris 6q o6; & q* oi ;*")! "r-;b, af*..

Cj'*Jl ,Hbr e +-f J!gtg r, arJl * Jt-Jl p.r-e..lY,r:i Etdt
#.J st-elL;ll iiLr.ll otf-':.U 4JUl dlll )-* Q ..j)\--!l .*
bs .r\ LW & L^rrL.-r .Si ,*- LW & q:La-iYl i)+)t ;'U

,-€ .5i or-* rt .-*,Jt uo,t oi rf*,It /lrd.-!l J}- , U-;
i(rt-<;f!r ----- .-**:Jt oj.o .;; E"*.:Ll,,: "ore J \ArL

:.,1l r-J _F!r

..JrJt .=^; -i

.r1)\ *- _?

.i; "r-rll 
,-.,i -r-J' g

.;rU(Jt .*j -r

:4+jUl 4+t ill - \

e itj -r,H ;-* o)yt-e g Ljl: u"\ j\\ o"d urrtJl; ,lr.r-:tf!l

;r-. glrJt F ,y C{ d' -es-lt +")\- qg-r- .,Ie 6I' ,r ,<5.i a;u

,4 f ;;Lo 
"t' 

aJtlt a*j^;Jl Jli JJJiJ .G.hw )\ ,Jr)-j,\ 6:y,* c.=-

Yto



r)t;,6 erJ\ \j,o; c;e., ;| a'\t*:-r ,- c-l f\ t\ r;Y
,ttf q*u irtJt tJtll .-*:Jl .slo r-r-:*" 6pw )i .f Jd\ 6':4 u,"-"

.rq-:lt : ,llj.\ -rL;l,r\l J)\..r" ktui\ e uU o\-iy,f ;-tv €s
c ijl:Jl .:LctbJl r-l .:t-flr ,-t 6,u-s a"Ut a.oUJt a.-oUJt .:K-.J

,Jy Jt ui !l ^,"J, ,\ zo;*1 o\-i?,-Jt LJl e)L:Jl :Jtp oi c-"-

:* 4 ! -ll-rJ;!r ;|t t tt-r si e,l\ *w &z;)^ea*;t i9-

,JU!; c,Klr a\)i 6G Lai'u ,-*--- '>t;)t oiA c..- ot;1i 'W1

6:lr Cf.! *)t etrytrl ora cVtl Jat "r, eA\;,bw & t^;it

.lt Ur;.5i ,ri 11 u^;rt-:il )r1J\S.tttl ql^-r, *)) l;'tt-*v )'tf
q;t-r:il iJ+ 4 S\ + q &Sa-'--'r"P g Ct-r-'u*'t 1i o'Q f -r;

a.ls q j1+A*;,-:L.a-i\ esP g+-e 67i;P ,) ^;+i r< ! ai.-'

.>t-;3^X a".--rJl ;r,'9!r 
"J,--r'-r 

eiJiy JU.r CrFl Jr*, f r:) !l l-r;i

y$ r::- ,-Jl -rtf;Jl a-)L.aj!l; ^;)t .:1p\ ,eti \- e*J aJUl

if-<-)t )J, qA \ A*y-bll Cit-jJl o-r.! CrlJti .ltul k-r C.:Jr

J.--.-.1/1 ).r--;; * :J!l * J-riJl ,JtJll L4\A a*;At.:t>t<;*!l;

a+y:,-F Jr-J!\ )\j)\ ^La O,J', +JJt cr; Jy-.f e52-!\

.q-:L=-!!l aJt'J-l (aiLl\ es* c,"i"Jt

I j'ill3 +\-i:Yl ;;lt- J1 -'1

)i ,,r-et.p"K :r>r*! d!\ C!, ie Jt^;-t q*  *LJ!\ ;/u.lt

\-ll ;r$ le :-----t j-,(; $ tjr, a;-. -rQ4 a"'" ( ,sjJ\1 a:a cV

-il-". -ro U k--f .rlJ! ;i-. :^ U f<i' a;-*" .-'\-! >t-uJt & 'i A\

;(r :u-t!Lr iI":" r" u k-t ,L\:i \,+) r"A\ k--,k-;lt cuJ!
.[tnl ub*Jl .-,1-!1 J.. G,f )

r" a1*\1 4*tJ!1 .'tt .ll ;tttL a*f Jt! L+ c--;,r\ $J

a-rLt 6;\;) i.r\rn^,1 !4t P.c--'li \-rA1 ,:A\ LuJ' j,U-!-li

Yt1



F ,y a--tJt ,-eS.l\ )\r 6t\:! 4 lr- toLJl o;l:)\J a-,U ;.li:*.t

,u!t a -r-..U ot-lJty ..,lrtr.*!t ajtf (J W Jts .rUl 
"-jIttftpr y ,F: tj*. ;rttr.rl ,!, -rrlJ ) -hA\ ;t .,eut q*tJr

ari JJJrJ .lt'lt,.t!.*tl i>;.r 1, *L"- ,)"-,Jl dr" C/l -r.;Ut ,-'-' ,,riy

- Jr! J/ L-6- \'? o:V\ ULJ)I ptr--U .,lttJl ,"gi:Jt 6<-.11t
4itJYl /i*Il ;;1:) ..rb !-il\ ;-:& e c-*,[i -r-cL.g r-..- cY

lYtl 
,-',*- j(i

at rA) -r--ly ()p ,_Y Ft-t ul-Il eLlr-rJl ,-I;i c.J, s,

,-f,j i-,- U a-t^l\ ,f s-l\:l.r-;.c -rr), d\ 6/\ - 91'o;'Jt
bsr auVl .h,l\ iiuil + ,*,rt"VG, e f--.€dl l-\,! ..{ll
J1!r ;.*r, VA\) aLs ;LL iA\ ep- V ,Jla:;!t p a-u;lt

;i Jt .1r ,i Jrlr 7lt S;lt +lj,ti ,,S-.Jt j^j.,)t 3u:Jly g;>La:!l

t-L, l$Le P ,) (_sA\ J-r* Jr4 g;rtrJ)l ;uJU .[t]t-, L.+5

Jrr-,yl a-*).r a:JK:!r 
"/ "fri 

i-r:v 3'eoi .5i ;-*lr Jrtlr .rlr
JtJ' ..1-:Jr, ., 

I ttJ6u;r \"b t { l\ rrt.:t7l 6;tJ 7*1;/&Jl
y: JI 

"Si 
llnsolvency) Jtll /r br, Jl '6',\ J-rs + -t'"4

^{ })t crl:r-*rl 1}\ u:,ilt 6.a, t -r.:-e gU: e&)  +yUJt ;=L*J\

.-r).i)r ,\ a,,'olt il; Jl Ja 6 ,:lr oi GurlY a,-p-rJr a^=;lt t yi

-l--dr .llj ,r'i ;r,r. .Gy: 4-L-t f F u-u-e Bankruptcy lUt

+ rt-:-)\ 6)b o\.iy g*lr 1, cJ- 'rri e g" C-rrJ .lUt

,J! a-"qJl J o-: ri: lJ 4it.lfl :l-r- ,rle Ls), olit 7-w 
tr,;;

-:,\# r-<-i; q*" ,-i"|;;;Jt .:t.fll etjjl 3 llt 4z
oj-r -re-t--; ; a+bir W'5 alf-lr .;Kr.:Jl J.lI ;J$J.;LL UtJl
gl-rJl t-6.U1 ;lt a"r>Ul .:UL.;J1 Ft & G-,ss tJ a--lJt .:)"**;Jt

YtV



,.ef C\s;-!+l a*J\ qst,y .:t-flr ojr,-,iy..:>\x;Jt .rr u.,L

,jJr e",,tr a*Jt -,t-.-."i ,J J-f Ji ) Gut/\ ,v;t ;ot i<+. p
i-rJ9.-- -,i Ue-Xl o*ti r-l si ftrl J Ut o\/"e>-ba),y

.6-ni iy J+ d./ Uiu l.#=)-.

et' r-" Jlr + f * l" J.f t'-t ,;i c;i +*Jt a-rt lt oi
4---:i !l 4jLJ)l qIJ!; ,}*J!.;I'+ U F .e: a-1;; Jl4 Q tbs
SAi dt: (;r.- r:e) eLJr Lo_p"1 ,:!L--- ,# Oi oL+!t ua4 ,3 ,>-V

Lr^o' -oq i+ Ly:\t 1!-r .lttl t;o' ,;A\ o>t a*;lt db4, W
}.o rrt iu C aJ t1 alriJr erlLJt, o1:rYl .dr;Jl .rtrt:t.f Vi-S
a-;.:r)r !l\ j*.o:| & dJJ l,JKt *r' ;L=:i!l; llt 7W1i

J-^ *ll ell ..Jft $J dtJll 44U/ ;j1-! c,$ A44;- ijlr ,.=--b

-tp &Jr crut*-!t ;jlJl o-r" rtr c--"- ;;r-rJr .i* J, "r..,b + ,i*,)l

$LrJl e +At .:,).a;Jl 6 j$ ai) l& *.^+ t4t--i g ,f-tJt .-"r:

- ei-r el f Cfi fett t ) 4-.,xt UUI €Wsiol t+t*-ri -
t--ti --p _.c e),LJr *\g *|b1i * iylr -a i;-rJr o-r^ c t-'fi

Lrs a+t a-*J ;jA\.ru[-*Jl )\$.,J f€=b lJr.ll .rt lfYl J1$"

;/-i-{1 .:!l ,.}t tsle $lll #s r+, -blj ,F a -*tlt rlr*)l

.eS-J a-"r>'\Jl ol-a,aA\:l-t-ol; rr-.rrr!1 J t4 JJ.,jt a$)t .-.-
q; -J\ J-Ul ,Jl kr"s_r a";>Ut ,:ur53r &: L# :Jtsi^lr, ;r:*It

.I'l qr- e-,J:t ,r"s-11 .l)-€j-r;

:p!c ,-Itu! Ls ':.ll ci\g.*ilt Ji'i crl;;j^ -f

;rid" UtJlr o\*Jl -,!-) elr]l ;rt:! La-\-*'U ;Jr .rt;;It ;,
:d'

c*) o-tJ-r .-K, .l .--^-,- .r[*Jr .-,t-*--;5r.- pt-ut si ;'*

ItA



J-L-rJt b-- ,^:J1 ,_l.ul (ettr^jlu a-,:Jt i:[^a-a>.ll d fj*lt j'|njl
t' 6 l\ .ri (eUJ u.e ),f J iJ;r ;-1,. €tV\5..:>\.a*;Jt +-* ;.:l*;J

eLJl t-6Jh aatS oUL-; fS l& cr,.)Uyt 1e:.! coet;-At kltj L:V
..-*J L*J! a-4t; ,cJ-A\..:tjti;l d t-6|c' ue'At bs-At o-?J
eUJt kJJr, Ct .:,Ut,,lr, .-,t $t Ci 7* c"f"Ur JrJl .r! +;y g;,/-r-|r

e\,-:A1Jl-^rYt ,2 ;r*! {r:J\,_ep ,6}t LWsi a-ty: o!t!
L-1url r'^b) I\rl G ax,lt, o:rr;-Jl ot-.:It ;,. LitJt r-l-i (Ur;..

ar\ a:ll )_* 4,'u^Jr lr,i'ryt JI grr.sjJt ,")r J,.Ut JUt ci, ,*
..:L!.t f-.-l ;**:Jq c,"-rJt -jJt,

'4"'jl-t:Yl ,,:\.jll _i; +!-i -i

:a*ij rjJ-Jt Jl ,_9r, d' .fq-l' -i
,; r-At y A ;.ttJt QAt,"-Y'_, .:[-l--lJ eLJr 1ur p-r."

"J p-uu.*l ..,t\ oiy :t-uJt ujy,u) i,/ Jtiru .:\-;Jt a+u, l-tr''

C.., 
(!,\+-*JJ -Ut efX al-*lrlt a,.t|)\ -b.* ,+,|*i ;" d grl, ,f .l\

--'\-; g*" cilt-*t J*- "It 
;.JUt ;r)lt.r dJr:At V .itrtY *r)\'"+_;

a. ^e*Jt .:!U(Jr p :kr!r c.:tr-Jl & t're a* -1. jt/t!
Jl d---U *..t{j-_, L;-u" g_-J ot! .:UL.; Jy+ ,.-)\"a*-J' C- o
i*lri)t G-,fi ,y - C', UAt +J,t J+ J, ai)r-b to!r( Jt^*._r,

.:1,,it.::JtJ

:J[*rU )Jri dl .ft."!t -.:
;r-r- .-.Yr F Ww)\J \jbJ\ ,}A\ c,\a-;Jl 4^* + ilrlt
*;,- cL\:,)) iJt br1-r GJI iJUt ..:Utr:lt a->--e 

1,t-e c(a1;EJl r_;; #.:Ir
Jt"s-t (4rt=,1<,J j'r tJt j;L,i"Jr ue-F ,6,A1 J* f 6rtryl

ilt".Jt J 5Jft t' g.|t,kl*i v L..>G, oJr ot-Ur I .r>\"g;Jr

Yrq



.CU)l 6rl:ly et ll 6;l:!1 .rt";:It 6-;1:! 6el-cf ,'-rc;

:4,t1$l ./L-)l -C

q:La-i!l -tsr$t ,F e "[-:;Jt 
-*; :l:j c-e q:tr-i!l -ts-F\

itJll Si e* ,l=--5 * c>\t\;,e"1' ,,Ic .-J}Jt P ,) rn:Jt ca-''rJt

^{}t,-|-,i_*c ;t + Lj #r^:*-u a;u:-J.t .--'lJfl (d){ L6is
.r),!Jt A * o*\it1|€i JIJL"!\ tSSb)

:.i*rJl pt.t*rt1 J[t $I""lt -o

a,ut--Jt ,-}--t---lr ;Li rri .r -*;Jt pl-r-*:^.U JUt j.f-.:lt 7--

q*i ,r e,- qlL:ir qJrlr 6r)llt al-r'Jl i--- d ot-flr er:i 
-;;J

o\,iy V4 .j.!1 ,.-rW)r y ,.rt"UJ .ltJ.t .-';Jt ,'l'r-*:-U JUI #-'ijl

.rot-.-:lU L;; L-,"'" o6FS to.- 7W1\,rle trplt W)
.lrfcrtrtpr it-4t ;::[^r J r<*-, j(i.:rrrlJ\ 6ta-u (.ryrJl-t;:^-]Jt)

;-*;Jr 4-r-a ,6,iX 6,-;L\ Jt-it fi.t & -,At * JUI #^rlt -\'L*r,r

;eLi{) q-)'t", Su'P -(J-t l,;t:il f}l 4tt,^{;I t-rL"j:-)l

.:,t-!Jl ;e\-;t ) a?>'e g5-1" $te f<-J-t c o{ ;)t + t'.:J.l ..:L!t

.Lr,1.pl:, 3 Gr-"rl! rUrlr ;i.o 6;)\ 6r-ri q5-r, 4Es 6 At * a.;ll

:J) .rtJlr y .rt-uJ *;t,l JiJ\ #*jl ir,r l-i

it-r-ai f pr):+ +-rlt ,rlJt r\fl i\31 + e):Jl l-r-sL*. - t

.J.Llt .:L!-1

',i)fJ\;pL-r.ll, i*5 ;J.* U\;;I .:)"a-;,'b iE;t+t -1

.;p*1r oj,s r-*-- f ir\ r<-iJl; J;rdt -r;uJt, il-r'll-,

-,L,|:= 4 .:,1!)!J\ a-tr> *)c '*-,Jt p\-r-*;-L JUI J*i-*Jl fFJ
;.L*!\ o_,Ul; *r l*j eU"U;rYty cV *: ay-L C;JU.t gt;Jt rr-i

lo.



c,l.----=-<Jt -,Ut rXj Jl .:ri d' oq-V' )yA ilJti J ui!el-r" Jr-
.,Il riJt, .-iJt -bG; -eti5l & -U* tr l.dr ,"f ,tl

.6s-,*,JIg Fr_, !5rjJ\ j;Ar b\i)

-Y

:Q2.iUi1 d.J.**ll #^rJt Ct i- UJU

1 a.,|;:-Jt elra_Ir ) 4-,trJl d ^;JJr UUt ._--lJ Jrlt #Jl
l,_*; 1\ o; Lo:-r-ej qJUt .*;Jt a"t ,-'\-1Ol5tJl , y-* c,*

"L-SJ 
3t-*lt L*A\.-,L--- ( ,_rs a-tJJl opl) a-t)lr a*)

L* j-, *.,L--- i ..: ",Jt ," 6; ,F: t,o & Uu q;
.*-r [-. --**- ( gU a+. ) a'Jl og -i f-6-Y a"6lt ;.-.,cJt

1r!r ;.;u11 :, ..;Jt n+ Jl ,ni -.-. (\) d;;,*tJr g ee-f
;t)>\ eLJr, 1FR15)rlu. ;r+!r ^=A\) fFRl ) r)\

.il-r--)l 
"$xlt 

j g+-.l-t*.-t

;Jt .JUt -**:Jt *-? U kA.altlt oUt=.U .,;u4-)l $i-=:tt

-\

pl-r' .-l i * ,.",11 i:;* ti;pt;,s."1-i ;<;" i-rs ,ti C.tu,*;
:.',LJ lFactor Analysis ) *Ul #Jt ?-+,i

.u (Multi-linear Correlations) )r,.i.l upt butil -,).t-, -i
Js** bt-;)\ rf,t , pt-r.*;.-l f b_l (UUl t-*,Jt; aI;:^Jl .:lr.dl

,rl" ti-a ,fJ'c.lr .:y'-i r.-:; a*;.;-> f", oa aJtll .-**:J1 C Jf
.J. ;.,,.*11 .:1g;1t u,, ;t-F Jt .1, qp; bV )\ J-t*, (Jl9i :U+t

d-* f F).(Y) dt ;,*ilt 3 a-,;t\t -btirll ast;+-..j ;:r*rlt
y *-f, c-p &i p ?<iJl ilt et-j:*,l1..;r,.:Ir -r--i ,l-trr
a-,-:,Jr 6-*;L-- Lr' (ri-*U 1*.l\ 4\ L-)'4 3uJr ,^lr
-jl--u ot-f tit 4jl Jl )'- ,*At, .%ol . ;* i-tr-rJl o-\^ t 3-r-*;^-Ir

"ta-Jt ;r.sJ.t ;r.r3 ib lp%ox. J* Fi 4-f bVj L<+;cr*

Yol



F o\y:' Ljt hi d -r.cr gui 
'* 

rVS c€1W:'" CUJI Jiiill .,Ie
o)\,\-'., ;ei \ric> c--"- r--Lti F;rJr i,* ;t a*Jt ;";
a-*Jl .rrr;- lr;1Sig (1-tailed)l *r-. 6-*;1riy -bu;rt

:JuJt 12) et JlrJ=t 3t>,.->y

rglqitt sr)Uhri taj*i p 6Jt ety:lt €y-11; :prt JSE

.lAnalysis Factorl ,,l,rrJ' J'r^'Jr .J" lq qi'qJl :l.r-c!;,,0 J.l'r*r

Multi - Ltneat :1B; ,-r-.t\ JEL\ ru-4!1 o),L, .-,t--- -.:
aI;;-Jt crl/;-ll ..-r Regression Co-efficient
L-y1 :1Y; g\:Jt ,;:lr, 1FR3,FR4,FR8,FR1 1,FRl4;

C-*i olry'K oj-r,t-r;)t .:,),L, ;V\ ga, (f-6-)U ie'*Jl i-iJl

. ;"1 :-.".11 .rlrj,ll CJ

E\V" ,,\ i G\4>)l J--l-{J\ r\rI r+ :(5jt-4-)l J-J-JI dt, -r
,-t."b ,r-" c..:- guJr 

^iJ.r, 
;.l;:lt .:l/tl i^.r (B) ru-4)1 s],L,

,;Jt ,) A a^i orl qg-rJl gtJl Jnll .=3 aJt ,t-r; ;-e ,1-r-+)\

:-r-.ll .,ltJ-l JIJ-4)I .:)..L, € AS S 6-r--ly 6-r--1 ,t'r;r ..p;Jt

JJll ;,Jr.l1 :, ..-J\ JI ri e-- (o) d; JyrJ't i z>-b), s^ L5-

loY

U ;J-J'xll G-FJ

6P
!rJl

,F,.-

sq) tl

.-l r

,t-..,J'

,At t Jylr Jwt / J.t-Jr Jtll ,.! - FR3

,Alt ilJlrfr 1r+Lt I ^nlr J;aYt - FR4

O^4 .>uJt I UA\ J+ 3)t uu, - FR8

qqY Ja."!r Lr1 I \-AI F 3.lt aw - FRl1

q.r Jylr L* I furi,Jl- FRl4



:Jrlr ciF\ ^iv o^;\ (x5) a,_r;J1 1x27 +ujl_r <X1l ;r"
;:,.*,:Jl Gt;1i-9 a.JUl .-*rJt ey- 1oy : t't JSJe.

*-Jr ,:r1ir B 1 d[t a*Jt ) r*tt
Y,A ' o 1Xly Jylr Jtol /;ut Jr-lr ,"i, - FR3

(Xb alrl-ull (t'tt I U;t JyVt -FR4

.,Y11 1X3y c,u.J.t I U-At r+ 3Jt ;t- - FR8

1X4;Je-!t Lre I a"-At F g)t 4w - FRl l
o,Y\f tX5l J;-vt L# I a?-ri,J!- FR14

.lRegression Analysis; lr.rr)r JJi .,Il "t,1 
,1: U' rl.r.c!g,c J.l'*r

6t-r S\ ;,hW.;;U >,r*lr .,fl-l ,lr-4Yl aJrL, ltW ,_*"dJ+_,

'.."1 
K es-dt

Z : 3.805X1 - 0.660X2 + 0.249X3 + 17.926X4 + 5.213X5

; +r ,+ tf Qt .,llr lUl ,-**:Jr J1 ,:rr,,ult eL[ 
"^:;, 

t-ra
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A Bilingual (AR-EN / EN-AR) Term-based, Web-Based
Translator for the Financial Domainr

Dr. Mustafa Yaseen
Faculty of Information Technology

University of Petra

Keywords: Term Based Translation; Morphological Analysis; Computer
Assisted Translation (CAT); Canonical Forms of Vocabularies.

Abstract

This paper reports on a research project that addresses the issues

related to Arabic Natural Language Processing and Computer

Assisted Translation. It is about a Term-Based web-based

automatic translator used to process documents over the Web in
different formats in a multilingual mode, producing semi-translated

documents. The current version is bilingual, handling translation

from Arabic to English and vice versa; Greek language handling is

under development. The architecture of the system allows adding

any number of languages. The system utilizes Morphology and

terminological termba.se database from the financial domain as the

basis for its operation. The processes involved in the system

incorporate morphological analysis techniques of Arabic to handle

the canonical forms of vocabularies in the terms stored in the

termbase database.

I This work was done under INCO Project : 973133: Natural Arabic Processing

Language for Understanding System (NAPLUS); Sponsored by the commission

of the European Communities,

DGIII Industry: Sept. 1998-Sept. 2001; the author was the principle investigator.
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I Introduction

The objective of research into natural language processing is to

make computers deal intelligently with the diversity, complexity

and variation of human natural languages. The efforts of
researchers in this area have produced core technologies that

resulted in adopting methodologies, creating systems, many tools

and utilities that enabled the realization and, to some extent

achieving this goal (Euromap; 1998).

The current Information Age is characterized with explosion of
information and great demand for effective and natural

communication requirements. There is a critical demand for the

utilization of research in the natural language processing area, to be

utilized and expanded to be an integral part of the relations in

general, with the digital information as a whole (Euromap; 1998)

Investigator.

The Internet is rapidly bringing to the foreground the need for

people to be able to access and manage information in many

iifferent languages (Hovy; 1999). Research in Arabic NLP is very

rich in areas such as morphology, moderate in syntax analysis, still

not very mature in semantics and lexicon building. Selected

references for work in various areas were given to demonstrate part

of the work being developed in various areas.

Several projects have been launched recently, many have

achieved significant results, and they are all centered around

research in Arabic NLP with support from programs financed by

the EC, they all fit within the scope outlined in the (Euromap;

1998) policies and strategies concerning the multilingual directions

within the funded projects; e.g. (Pease 1996), (Yaseen 1998),

(Belhadrj Kacem; 1998) (Dichy1998).

The overall objective of this effort is to provide a multilingual

utility for semi-automatic, terms based translation of documents

over the Web. The current system works for English to Arabic and

Arabic to English translation, aS a second phase the Greek

component will be added to achieve the multilin gual capabilities.

-9-



Terms are usually monoreferential and as such independent of
context. A specific domain is chosen as a pilot for the testing of the

utility, and it is started with the creation of a multilingual termsbase

in the financial domain. This termsbase has started with an initial
set of approximately 3000 terms and their equivalents in the two
languages Arabic, and English; Greek to be added later (AR-EN-

GR); to be processed by the Term Base Translator component of
the NAPLU^S system (Yaseen et al 2001). There has been an

incremental increase in the number of terms in the termsbase in the

subsequent cycles of the system.

Termbased translation is widely used approach in the area of
Computer Assisted Translation. This approach is significant in the

Machine translation field, many successful products have been

implemented, and research is gaining momentum in this area.

Logically, since this approach is based on terms, it is always

restricted to a specific domain and not generally applicable to any

domain. (Eumeridou et. Al 2004) reports on developing algorithms
for automatic terms recognition based on an analysis of verb sub-

categorization frames, since the verb always plays a significant role
in the sentence. For Arabic the field is still weak, not many systems

are available that utilizes this approach, recently a system was

developed for translation based on a termbase approach, under the

ALMA project focusing on the domain of water, sustainable

resources, aqua tourism , ecology and water heritage (Yaseen et al

2004).

In the current state of the lfi, no system performs term
recognition in the actual sense of the word. They simply provide
researchers with lists of candidate terms which need further
validation by a subject specialist. Additionally, the evaluation of
such systems has proved difficult (Eumeridou et al 2004). In a

review of l2 current systems of term extraction (Cabre et al. 2001)
note that their evaluation is not carried out in great depth and

conclude that "Broadly speaking there is neither clear nor
measurable explanation of the final results. [..] it is difficult to
evaluate and compare them" (p. 82). No system performs term
recognition in the actual sense of the word. They simply provide
researchers with lists of candidate terms which need further
validation by a subject specialist. Additionally, the evaluation of
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such systems has proved difficult.

2 Overview of the NAPLUS Project

The NAPLU,S project fits within the scope of the European

vision for building a Multilingual, cross Cultural, Information

Society (Yaseen 1998; Yaseen 1999; Yaseen 2001). The original

proposal was to develop a prototype system for processing and

understanding the Arabic language, through producing core

technologies, utilities and tools that could be used in many areas

such as automatic translation, text abstraction, question answering

interface to databases, or any other related areas ofapplication.

Moreover, study and analysis of semantic issues is under going

starting with a suitable knowledge representation for Arabic, and

on the lexicon structure to support such requirements. The original

proposal was based on several components that constitute an

understanding of the language; they could be summarized in the

following modules:

= Morphological AnalYzer.

+ Syntactic AnalYzer.

+ Semantic AnalYzer.

> Building a Lexicon.

including building the Roots, Patterns and the language matrix

defining the Arabic language by linking Roots with Patterns,

identifying each part of the speech; i'e. Verbs, Nouns, and
partties; and finally to determine if a vocabulary is a member of
the language or not; i.e. if it is an inflection of a known Root and a

valid Pattern. This constituted the morphological analyzer that is

enhanced with linguistic rules to speed up the search and minimize

the ambiguities. Currently the syntactic and semantic analysis is

under investigation.

As a first cycle it was decided to address the issue of

multilingualism from the prospective of a Term Based Processing

tool for a specific domain of knowledge, e.g. Financial Domain.

Thus the issues of syntactic analysis and semantic analysis will not

be addressed in the current Paper.
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3 The Concept

The application scenario envisaged for this part of the NAPLUS
project (Yaseen 1998) could be considered to serve a well-defined
goal (uniformity and terminological translation quality and
consistency) by providing a set of tools aiming at terminological
database management during the translation process. Specifically,
our focus will be the processing of MS WORD, Text format or
HTML documents in Arabic and/or in English in order to spot and
highlight terms (single or multi-word terms), and subsequently to
substitute them with their English or Arabic equivalent, which will
be retrieved from the term base. At a later stage; and as specified in
the project; the Greek language will be added and handled
similarly. Generally speaking, in principle any language could be

added giving the system the multilingualism capability.

4 The Scenario - Term Spotting and Term Substitution:

The first cycle of this application scenario consists of the
following phases:

I. The creation of a terminological Database: A multilingual
Terminological Database (Arabic - English -Greek) in the
financial domain is developed. This phase deals with the
structure and content of the terminological database, which we
will call termsbase. Issues that have to be addressed here are

among others: the design of the termsbase, the representation of
the terminological data, and the database engine to process the
termsbase.

lI. Term level translation: Automatic terminology lookup could be
thought of as the term level equivalent of machine translation.
Based on the previously created Termsbase, conceptually this
phase will provide the functionality to automatically spot
"possible terms" in an Arabic document and retrieve their
translation equivalents in the predefined target (Greek or
English) language. A relational database approach is utilized for
retrieval and maintenance of the termsbase. The utility for this
sub-module is built usins MS ACCESS.
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III. Morphological analysis of the vocabularies in the spotted terms

to link variations (different inflected forms of the word) with the

same term in the termsbase.

The importance of infrastructure for such a translation exercise

becomes more evident in multilingual situations. Elements and

modules of the infrastructure need to be integrated, both among

them and within the application framework. These modules of the

infrastructure are the following:

o The Arabic morphological database,

o The Arabic morphological analyzer,

. The multilingual termsbase (GR-EN-AR)

Furthermore. in order to enrich the termsbase with additional

entries in the same domain or in any other domain, a term

candidate extraction process could be foreseen as the next cycle in

the application workflow of the NAPLUS project.

Term Extraction research can draw on many resources,

including morphological analysis, partial syntactic processing and

some sort of statistical filtering. As an example, in a bi-text we may

assume that the term extraction process provides us with a set of
term candidates in the source language. The same process could

also be applied to the target language part of the bi-text'

A consequent human introspection and verification of the results

would provide additional bilingual terminological data that could

be integrated in the termsbase for further exploitation.
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5 I't Cycle System Components

The major components used for this first cycle of the prototype,

are the following, as illustrated in Figure 1:

L A MS-WORD, HTML and/or Text interface providing users an

API to our lingware (morphological analyzer, tokenizer,

termsbase, ...etc.).

2. Arabic tokenization of the HTML or Arabic Text document in

order to identify sentences and word boundaries.

3. Morphological processing of the Arabic sentence(s) in order to

represent the word forms by their canonical forms.

4. An automatic terminology lookup of these canonical forms of
words in the termsbase. As a result, all actual terms including

the multi-word terms will be identified in the Arabic document

and presented to the user.

As an example, suppose that the user input consists of the

following Arabic sentence lawt awz aws ... awn). This word

sequence is converted to an equivalent canonical-form-based

sequence <acft acfz acfj . acf,> after morphological analysis takes

place. Subsequently, each canonical form acfi that could be a

candidate term (e.g. nouns, adjectives, verbs, ...) is matched

against the termsbase and all terms that this canonical form is a

member of are retrieved. Human inspection and intervention are

facilitated through the interface in order to select the appropriate

terms for the specific Arabic sentence. Altematively, this term

selection process can be done automatically. At the end, all selected

terms are translated to their equivalents in the predefined target

language.

It is worth mentioning that the same logic applies to processing

documents in English giving the equivalent translated terms in

Arabic, with one exception that the morphological analysis is not

done to the English vocabularies, and thus no canonical forms in

the termsbase are considered.

In what follows, we provide a detailed proposal of the design of
the NAPLUS termsbase schema grounded on the specific
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characteristics of our application scenario which call for efficient
storage of monolingual as well as bilingual metadata allowing for
fast and accurate retrieval of terms.

5.1 The specific running components

The following components have been developed within the
system and are running in the I't Cycle of Terms Translator:

not considered, but will be kept for future extension of the
system

traditional dictionaries, currently there are more than 5000
identifi ed Arabic roots.

inflections of Roots with Pattems, to be used in the
Morphological Analysis. Currently there are approximately
1200 different Pattems (Vocalization, i.e. Diacritics are
considered but not used) resulting in approximately 70,000
entries in the matrix.

to reduce the ambiguities associated with morphological
analysis of Arabic vocabularies.

adding Arabic roots Matrix to the related terms tables, to
allow identification of inflected words within the terms.

Adding intelligence in the identification process to go
beyond the term spotting (recognition) based on exact
matching utilizing the morpho-logical analysis in the
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process.

relationships with the (Root, Pattern) Matrix.

5.2 Building the databases

5.2.1 Building the Initial Language Matrix

The following steps were implemented in building the Arabic
Language matrix, ivhich constitutes the nucleus for the

morphological analyzer. The Matrix consists of Rows representing
the basic Arabic Roots, and columns representing the basic

traditionally accepted Patterns taking vocalization into
consideration.

At the current initial stage vocalization will not be considered
but in future when dealing with syntax and semantics this will be a

major part to be considered, so at this stage we will keep this
information and use it later, it is a by-product of the current phase.

The intersection of the Roots and Patterns represents the inflections
of the roots, i.e. generating the whole language, algorithms for
building morphological analyzers and for finding inflections of
vocabularies were given in (Yaseen 1998, and Feddaghi).

Building the language matrix involves manual and automatic
procedures. The manual process basically relies on scanning

traditional dictionaries and lexicons of Arabic language creating a
text file of entries. The automatic procedure is a process where the

text file is processed and a database is created. Concentration has

been done on Modern Arabic, thus a process of intersection

between various dictionaries is done to eliminate the unused roots

in the current modern language, keeping advantage of the

inflections found in the old dictionaries.

The following are the processes involved in building the matrix.

- Build Arabic language text files containing roots and

patterns manually from traditional Arabic language

dictionaries and lexicons such as Taj Al Arous, Lisan Al-
Arab, Al Qamous Al Muhaeet, and Al Muiam Al l4/aseet.

The first three lexicons are traditional basic lexicons that

were developed in the thirteen and fourteen century,
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containing more than 12000 roots. While the fourth is a

modern lexicon that eliminated many of the old deserted

roots that are not currently used in Modern Arabic. This
process reduced the number of used roots to approximately
5000 roots.

- A process of building the intersection between the various
roots and patterns from the different dictionaries to
eliminate the unused roots and to build the inflected words.
This process resulted in approximately 1200 patterns.

- Scan the text file to extract and build the Arabic language

components:

o Roots table.

o Patterns Table.

o Cross reference table linking Roots with Pattems to
create the Language matrix.

- As a result a matrix of approximately 70,000 different
vocabularies is created.

Build utility to fill the database tables from the text files.

5.2.2 Building The Terms Database

As before the process of building the terms database involves
manual and automatic process. The manual process is to extract
and identify terms from a specific domain of knowledge. The
Financial Domain was selected. A text file is created for the terms
(consisting of one or more words along with functional words). In
the text file, each term is entered in one line, to be used at a later
stage in loading the termsbase database with the terms and the
related information. The process of loading the database with the

terms is done automatically, where each line is processed and

information related to the term is collected, identifying the words,
their order, their roots, their types, and any other relevant
information as required in the design of the structure of the term
extractor database requirements.

The following is an overview of the steps and processes

involved in this stage:
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5.2.3 Terms Initial Data Construction

- Receive initial terms data structure from l" cycle

documentation.

- Modify the data structure to enable it to handle the

applications requirements.

- Build terms data file manually. This file contains terms in

Arabic and its equivalent in English and Greek.

- Build functional words tables, information in those tables is

basically linguistic information: Arabic and English

functional words.

- Build utilities to transfer from text file to database tables

containing words of terms in Arabic and English language'

Also information related to the words in a specific term in

Arabic, and the same for English language case' The

detailed information related to the terms is built and

gathered too. Finally, the termsbase is built which relates

Arabic, English and Greek terms.

The hrst cycle of this application scenario has terminated' The

structure and content of the terminological database, (termbase) has

been finalized. Two bilingual Terminological Databases (Arabic-

English, English-Greek) have been developed. The fyst termbase

(e.n-gN) consists of 16000 terms in the financial domain. The

second termbase (EN-GR) consists of about 3000 multi-word

terms. in the boarder f,rnancial domain.

5.2.4 Applying Language Matrix on Termsbase

To allow the system to cater for inflected words (canonical forms with

same root origin), and not only to relate just to the root base; this will

allow matching not to be based only on exact match of terms. A Building

utility is designed to fill the terms related tables with data from the

language tables. Allowing linkages between the terms and the different

forms of valid inflections within the terms. Some utilities were developed

and were used for this PurPose.

-19-



=_!-,r.'::,r ;

Aods itn :, d6o

Strategies, and Institutions

Kevin Featherstone, Georgios Kazamias, and Dimitis Papadimibiou

ArrrrcfThrs paper €nmines hoNi Greek act06 panicipahd rn lhe negotiations 0n Economic and ll,lonetay Union (EMtl) thal hd t0 lhe

MaastilchtTrealylnl99l.llask l{trsetpolicyandslnleg:!,ully,l:f///,andwilhv/defect.Thepreferences,stntegies,and

mstilutoralconhxl0flheaclorsareundersloodbyrefer€ncetotheconceptualframeworlofralionalchoneinstrlulionalism 1th(hlghls

lhe role plaled bl a selecl nlmber 0fp0licl aclors, se€king l0 c0mpensale for lhe shoicomtngs 0fthe $ate machrne, bul end€av0ilng l0

apply lhe rorms and ruhs ofthe domestic inslilutronal settrng in their negotialing stance. ln assessing lhe performa|1ce and stralegy 0f

the Gfeek negotiat06, lhe paper highlighls lhe asymmelnes 0fthe baryarning process In padicular, il eramines the atlempt by Gr€ek

actors l0 eslablish a coaliti0n with ils soulhen European partners This limited lhe scop€ fil achieyrng a b€tler 0Lllcome. This paper

notes, h0wever, that @E[iU agreement sened diffennl interests Hthin Alhens and that it gaw an erlemal empowernenl to a d0mesttc

refom moremenl

::::
Greece and the Negotiation of

0 .,E:l

Gee ce and he liAl!, .J!_,tr , il,rr ] of Econosuc and [4; J' 
] : ]referenms, Srategres, and Instunons

Kevrn Ieatierstone, Georgos Kazannas, and Dlnrhs ?apa&ncnou

li.Jt] llxs ftur*, u ;,'."]examrncshowCrrcekactonpatcrpatedn$enegobabonsonEconomcand i'rort I

GMII)that ledto 6e Maashcht frr-ln 1991. It asks:who lE+, yr. dL.ur^"1 ir,+,r--,1.r lard f]+Jrull , why,

how, and wr6 what l"iri. ,si "!l I Itre preferences, rtatrgcs, and I"-l ] {.o , oJ* ] ofdre actors are l, '-r.
i-*,f :--1-,lby lr:r.r,l-u,p-ultoftcconcephral {,-t}.'J,'q& .U!lof [cl-o, u:,-,1 {;c,;.p, -,1-l]

{f^i" l . lt hdrlehts the l:i lplayed by a 1,,[. *. , J^ ] n':nber of ltJl, r-rl, r ] actors, seekng to

.e_.r,_p_r ]forhe shortcomlrgs ofdre kr.,.i-. Jt ] 1u. ut.1*j,brrten&avonngto applydrenorms andnrles ofthe t

,.-' .!l l l,--tl | ',, -rlnther felil-lsunce Inassessurgthe fo.,'t!, '[ ]and ftur_wt]of
$eC:reeknegobaton,the ltp*,u.;r,slhghJrghbtheasyrnrnetresoffre lLrh] l..,ua;o-I ,a-rL,i;.q.] In

[r-, u],rtexanmesthe [],lj|-]byGrerkactorsto [J-1,{,]acoalrlonwr$rtssoudrem [,.rrr:i]pa.[:ers I]rrs

[.:*",-+,u]lhe [r']forrchewrga l.*il [r:1,"'+,,$^l lhs [al.*.u.:r.]lnotes,how€ver,
l,hat he

,{nt l*lJ'$tmti*tunr j.i sl-@t$r'{ 61p5,

Figure 2: Sample output from the system

-20-



6 Conclusion and Final Results

The system that is produced at this stage is a step towards handling

documents over the Web in Arabic English and Greek, in the future the

methodology could be extended to incorporate other languages. This is a

utility that will help interacting with the internet in a multilingual mode.

It is worth mentioning to note that in order to handle any other

language (i.e. in a multilingual mode), some modifications are needed to

incorporate the new languages, and the same processes will apply. The

system can handle documents in various formats among those is HTML,
MS-Word and Text. The output could be in any format that the users like

to specify.

The termba.se database is rich, in the financial domain, this exercise

started with 3000 terms, then grew to 16000 terms, and recently it is
enriched with a set of another 2500 terms in the area of Payment Systems,

collected from publications of the Bank of International Settlements BIS,

in Switzerland. A term collection utility will be developed to allow for

automatic collection of terms without specifying the domain.

This is a step towards machine translation, it could be used in many

applications such as indexing and parallel text processing' The work in

the other areas of syntax, semantics and the lexicons will definitely

enhance the behavior of the system and will complement its role in
achieving the understanding of the Arabic language. Currently, work is

underway to enhance the performance of the morphological analyzer to

achieve less than 35 microseconds response, cunently available, for

analyzing a vocabulary. This will facilitate using the system over the

Web and making the response instantaneous. Figure (2) represents a

sample of processing a document giving the output of equivalent terms.
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