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Abstract
(Use of models of game theory in determining the policies to maximize

profits for the Pepsi Cola and Coca-Cola in the province of Baghdad)
Due to the importance of the theory of games especially theories of oligopoly in
the study of the reality of competition among companies or governments and
others the researcher linked theories of oligopoly to Econometrics to include all
the policies used by companies after these theories were based on price and
quantity only the researcher applied these theories to data taken from Pepsi Cola
and Coca-Cola In Baghdad Steps of the solution where stated for the models
proposed and solutions where found to be balance points is for the two
companies according to the principle of Nash.
The theory of Cournot is based on the assumption that the total amount sold is
fixed and is shared among the parties of monopoly (Companies). Aggregate
supply is supposed to be determined and the price is set and supply meets
demand.

It also assumes that the relationship between price and quantity is linear:
Quantity is inversely proportional to the price. the researcher has developed a
proposed model for the expansion of the model to include all the policies used by
oligopoly companies such as advertising and others.

The model of von Staklberg is applied when there is a market leader and the rest
of the companies are subsidiaries It takes the same relationship between price
and quantity in the theory of Cournot that is the second company determines.
the quantity that it wants to produce which will be restricted to the first
company. This will be the first company the leader, and the second company to
be its subsidiary. The researcher also to included all the policies used by
oligopoly companies after linking the model to theories of econometrics.

The Bertrand model depends mainly on determining the prices not quantities, as
in the models of Cournot and von Staklberg. It is supposed that the price of
competing companies in some way affects the price of a single company. The
researcher also included all the policies used by oligopoly companies after the
model was based on the price, quantity and sale price of the competing company
only by linking the model to theories of econometrics.



slaiy dhdlag g3 Y9G layhy U9 gaussy

-: Introduction 4esiall

plo (2 Ll g ) odal) Aay ol g ilalanl) Sigay (B Aagall ol gal) o lafi) 4l
Ay ) cdlpdad Lgdh Gpaty oAy Sl o glal) o Sadad doalpaad) g LB 5 ¢ 5 5l 9 g LaiaY)
Liglas gl Al Al 8 L) ol ) 53lS o1 LaS J3ST g i (i pelluaal) (381 65 g jludad c¥lad
Jemandl A o255 AN SUarall Ca gl JB & il ) AN MASY AdSaal) cl JLAd) Juadl sl ) ciagl
8 paliusall g Aakaiiial) cilah g Joad) (3 g cilpammnally il lal) £ gi) il 9,4y o sl il o
JAR g ¢ gl ) g (g dlaaBY) il Al g & ganll sda gé S ldial) dania ‘;53 dndUil) g A glatl) g
Ll by Ledon cililpa Bas (g g cllin (4S5 ol dudalal) A (ial) (Mg (88 Aand) o glal) (e alal)
138 3Dl ddaki aade (pSay Cudd) g il pdiall Lgd cpfialld) a3e G glaiy Y G pdiadl ¢ Rl e i)
el 138 3 cililpall g sagd) ¢ ciliall & jgli 5 AN il giudl 3 oSty sl I alal

408N JLStia) (§ g (b 0 gloriil) g Acidlial) JSLGa (AL g SaiBY) 8 Lgiliadai aad g
L laly) A 05 et 1) pag cplaial) ale Ay B 188 Glatd) 4 i oy gt ld 3y, (oligopoly)
. izl ale ¢a 58 52

Cilatll g Jlacd) B (§gud) b Giaal Al <l i) agdl A8 \Sia) adts <)l Sl daladg
s Jrg el g ) Ao B figall Jal gall agd Lgale Gaa g L) gt alSal da N ulail) dasy
A0l Lgagd Bk e W) D oy g S ) Ay Lt i pa (A Adlial) (8 gl g AS
Ll
ple & (Cournot's -,58) s quilal¥) Ay jlaly dualdl) dpaluandy) 4y il Jlaw A Je¥) (any
LaS g Acdliall (b (B Jlacdd had 193 & AN cilall) gl dua B e adie) 31 (3)(2) 21838
Decision Making Using Game " sl "Advanced Economic Theory" saaall S5
uaaty gbual) Juail) (88 5 g A A il gl M) (gabaal) (B Uyl (5,88 oS gl) alladl L "Theory
il giany g ABY) L Sa | (§ gt (ot Al d A (B g cpaiilal) g Audlial) (s
Advanced Economic " sisaall »S3LaSy (3)(2) 21883 als - (Bertrand 1)
) fim allall L8 " Decision Making Using Game Theory" siwadls "Theory
Ladlial B ululs jlan) o e o) Y sl 5 gud JAT Lualy) Ll gad g g (Bertrand)
ailpdaly ) alle oo Gilaly) 4Bl BBl QY a9 Ay BN 028 gkl B Juadll Al (S (e Lab g ¢
58 L oo g Al ol LAl (pe Abedi poe (il 21 ((Clagad (s (82) (S aYle s Jaigd)
iJal 91951 ake Cila g claty) dg ks CJLA.J u.ﬁ.a Joda Alasy sagea (S é:\.“ (Nash uﬁh) ?.“.ﬁ\
iglad ) Glaly) 4 il oo S C¥la g Clalgd day)) (LAL) pllall ¢S (7)(6)(5)(4) 1953 ple
CalAEY) G N = Al (8 316 Adals e 1950 als (b cuils AN (e glosal) 4 a5
Ligail) & Lall) e 1951 ale & Diay (Equilibrium Points in N- Person Games)
e Aiglail) e Glald il i) 03 54l 35 9 0a = i ((Non-cooperative Games)
CaY) AN (B g A glail) il ) Al ) il ) ) Ah L) geal e GBU £ Bl g GBU () g
A< ia The Bargaining Problem 4<iltia 1950 ale -8 4 gloal) 4 a5 3 S ¢y )AY)
Lglas Aad Two-Person Cooperative Games 4<illia 1953 abe 8 5 da gloall g) Aia gliall
4z glial) o) da glosall (T S 3909 (B g Aida gldal) 5] da glsall 4 a5 Ay da ) 5 (il
1O i aglant Adla g AL Jagd 33 (12) p 1994 ale 85 Jasi 3l sa Bae Qlaly) 4y li cijlag
.theory of non-cooperative games analysis of equilibria in the


http://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9
http://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9
http://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B3%D9%8A%D8%A7%D8%B3%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B9%D9%84%D9%88%D9%85_%D8%A7%D9%84%D8%B9%D8%B3%D9%83%D8%B1%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%84%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%BA%D8%A7%D8%B1%D9%8A%D8%A7
http://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%BA%D8%A7%D8%B1%D9%8A%D8%A7
http://ar.wikipedia.org/wiki/%D8%A3%D9%85%D8%B1%D9%8A%D9%83%D8%A7
http://ar.wikipedia.org/wiki/%D8%AC%D9%88%D9%86_%D9%81%D9%88%D9%86_%D9%86%D9%8A%D9%88%D9%85%D8%A7%D9%86
http://www.econ.canterbury.ac.nz/personal_pages/paul_walker/gt/hist.htm#ref11
http://www.econ.canterbury.ac.nz/personal_pages/paul_walker/gt/hist.htm#ref12#ref12
http://www.econ.canterbury.ac.nz/personal_pages/paul_walker/gt/hist.htm#ref13#ref13

270 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya

slaiy dhdlag g3 Y9G layhy U9 gaussy

podall bygnd) iy 35l mia pglall Ay gal) Aol Lpapalsil % (11) 2 2005 ple A

T B Laghanlocal 1 pafi ¢ GLE G Gulagily Glagl @ mgy allall 20050 55 il AaLaiey)
(O ) o) ] (g3 Eand) Sy lad¥) A B Gedaty Jlad LA (e gl g ciles ) 330
Cuglaih) Aald) paay Adlaial) Glal¥) Ay Ha5 g gt g (B Ugas (fld o ulagiy lagl @ Ciomyl)
Jalalie) £ gua gall aoa Laglalad JOA (b dsclaial) aglall & Llall dpudilly dals Syl o (5 ghiy Laa
A0l Zuay) ) olalladl Jua g byl Jo ddld g cilbualy A o (gl -¢pia jiia ST Jigag o
Ay cde Wil Galdd) Julatl) s lua sale ) GladSU) 4 a5 l<aly
2 gal (e S SO o g5 8 il o geladl Ay gl ApSlal) dpagalsY) ciada (10) 2 2007 obs (A5
Cr g 3299 ¢ O giad g Amadiial) sl Jal) dgaa (pa (Susba el ) ¢ U gusiia Aralas (o JSi )98
.Mechanism Design Theory clall Silall asaail) Jlaa A agilanl o 21805 daaly

A8 jlcia) el ot dald g ilal¥) A il Jay ;) dles gl (b goun Gial) 138 29
it Gl G g S ) L ) i) gz 3lail) Al o alaiBY) (ulidll 4y 55 (oligopoly)
Aot dpasll g o) o

B gall gz dad Blacal) cilad¥) Ay ik ALaldl) 4palaBY) g iladl) p g ) Cuad) Ciagy
(=usS) g J4a5 ) (Oligopoly) 48N jLsia) zilai gf (Mixed Motive) Aalidal)
el Al Aoy il i) (e Aadial) AAlAL ciladpad) aday (2515 m) 5 (7 osdSlw 0 98) 5
VoS LS 98 9 Y 9 (it (S ] Gl g jlacd JiaY) Jadl M Guadiall 73 gadl) (Gaskaly g baiBy)
(SAY) gl 08 Jalay ale 330 shudie aang 3 gl i Al 48 ol dad ) e
[ s A Qi 2
@ LaBY) L) g Mad g laly) 4l dualdd) o Sl
(3)(2),3-‘35‘ sl zdlad 2-1

Cél_dugﬁaﬂh_uja_“a O9—S5 9 A LiETal) i B) gal) Cél_ul_adg\ i g
A a4 il A 0N (5Kl pad) el gz Aaiy J—alSl) jSiaY)
) g migady g nlSlin o ob migaiy «5iS pisal Ay
(3)(2) Cournot siss gisai 2-1-1

Al A lual) Al Al ¢ 2l B s (Cournot) s—i s 4l p st
S—ad aa s S G ) G il g S i) () JSiaY) Gl dal Gy Wil Al g
P} Ly AB) ) il S ) il 2 ad) g i g et G5y )
Pl B35 O (5 ) e Lo Qi A el G Al A e Al
A JRl, Ll i G g gea usal) g Agasl) (sl ) g2

P(R) = AR ..... 2-1)

&

[SAEE N

LBuSiaal) S ) cpa A g aal) A0S Aast) Jiad iR

5 gl Ll (a Al (S il 0 A

B Siaal) S pdd) anaad (g sbuia g8 5 (3 guall (& (29 pal) rad) Sy 1P


http://www.hastim.com/information/arabic_wiki.php?title=%D8%A7%D9%84%D8%B3%D9%88%D9%8A%D8%AF
http://www.hastim.com/information/arabic_wiki.php?title=%D8%AC%D8%A7%D8%A6%D8%B2%D8%A9_%D9%86%D9%88%D8%A8%D9%84
http://www.hastim.com/information/arabic_wiki.php?title=%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF

v £4 ®

271 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya
i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul Y
alady dhdla, 59 UyG 1GgGy Ugl guusy

i) — A wilad) = ) o Cuag
l'I-"i = PRi- CiRi veene(2-2)
ZRI:: R (2-3)

FESESSMEITH
a8, A M panads Al el 1 R;
| a8 AS Hdll Bas gl Bas ol A8ISS (7
Tl 1d B i (g gt Al i<l (i (CoUrnOt) s—issS o2 8 by
L) ¢y 93 (pma L o) g ) antind ) AS o JoS L aidi g Glcad) dlae Jagaal
O (i =1,2) o o Jah iy Ui o Lia B gt dcdlial) cils yad) )
P(R) = AR
W, =PR;-C{R;y ....2-9)
Y, =PR5-(C5R5 .....(2-5)
Al N A il GBS g (2-5) 9 (2-4) Cullilaaly Al i) o) (g et ayg

1l Juand iually Lt glsa g
A-R,—C,
Rlz g (2-6)
A—Ry—Cy
R5= . e (2-7)
(Nash Equilibrium) gid &)1 sie Ao Juasd (2-7) 5 (2-6) Cuilalaal) Ja 2
A—2C+Cy
R, = g e (2-8)
A—-20+Cy
Ry =—""—] (2-9)

R = Rl + R2 Q\ (RS
Jo=fall Jall dhia o) ) a8 il g (N) s=usS @3 g—all (AL 45)) gia Jiay (2-1) JS=dllyg
LOdhial) ahalis (e &3 (Feasible Solution)



272 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya ,
gia yiid ALy Ul oualaasi Silubaua syani 08 calelil G ylas adlos olsicial

A-c
1 Reaction function for second firm

(A-c2)/2
Nash equilibrium (also the Cournot
equilibrium)

(A +C1—26‘2)/3 ........... :‘.;:...

Reaction function for first firm

(A-2c1+c2)/3

(o S (RS )20 5858 sl A A3 e ey (2-1) JS20

(3)(2) The Von Stacklberg Model 7 sstiu &8 zigai 2-1-2
g Al () 9 S ) A8y g By AS i LAY () 5 Ladie Gdati Ay 1) 22
L3S A B B clasl) g read) G ABMaY) (gudi 38
A 9 g il g Lgalil) B e 5 i) Al aa o A AN AS ) o
19S5 Ayl AS p ) g B ) ok (o 9 AS i) () 3 g 1A g o o) AS il
ok LaS ladY Ao 3 glisal o Juaady gl dals
Maximize l‘l"l 1= ARl- R12 - Rl R2 - ClRl

1AV g (2-7) Aalaa (S 1l

A—R{—C3
S.T: RQ:T
S jiually Ll glusa g Apasll ) dpcailly Adalaal) GUELEN g pdlaall (o gail) 48y oy 3 galll Jaug
A-2¢C e
e B
R, = > — . (2-10)
A+ 2 l‘:a]_ - 3!‘:2
2= . (2'11)



273 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya ,
g il ALy Ul oalincs Sloulgons gant @3 alalf] dp gl pdlod oladiianl Ry
slaiy dhdlao ¢4 Uy Lagly Usla iy

$98 gasall (AU 2.35\,:.4{ (SN) zistia w;é Tasall LAl iijuif Jiay (2-2) dsaﬁ.b
cliaiall gaal aa A A Al Jadl) 33,0 Jlaall adfieiadl (ulad dkdi (SN) @sS5 31 (CN)
L A i€ il elaaslt Aliaal) duSaalisal)

A

Ra

Reaction function for second firm

(A-c2)/2 R

(A+c,-2¢,)/3 (CN) (Cournot—Nash equilibrium)

SN von Stackelberg—Nash equilibrium
(A+2c,-3c,)/4

Reaction function for the first firm

R >

(A-cy)/2
(A-2c, + cp)/3 A-cC,

S ghsad A feg g pC 8 sl 0 A5 ghe iy (2-2) S

(3)(2) The Bertrand Model | 5w zigai 2-1-3
HI_AS Glasl) e dg el A gaad ol H Ay CSJ_AAS\ (K'Y
Ol pa—idy s (Von stacklberg) g St (5=t 9 (COUrNOt) smis g8 (s gl
AU el 13 Baa) o) AS i) e o e JS iy A udlital) S il
tebiaS gigalll (8 pail) (Sah hath (S

Rl =A- Pl+ ,8 P2 cesee (2'12)
Rz =A- P2+ ,8 Pl cesee (2'13)

S oY) L) Aty a1 il
W, =P;Ry-Ci Ry



274 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya ,
g3yl als Ul oalinss cilubos sgs0 08 alal@l dyylis aalos olsdcial
slady dlflao g Upk Layly Ugha guur sy

) Aty LB g g ) () 9B A Iiaa B (2-13) 5 (2-12) Cpililanall Gy g—alin g

1le Jaad jhally L) gl g )
P, = A+ P Pzz -1 . (2-14)
P,= A+ P le G2 (2-15)

5 Juani (2-15) 3 (2-14) Gslaaall Ja sy

_ AB+2)+ BCy+ 2€4

P, P (2-16)
A+2)+ fC2+ 2C
P,= b 41"22 2 @2-17)

IBI<2 oy
dsall Jal) Aahaia Jhu) (M &85 5 (BN) A gasall QAU 45) sia Jiay (2-3) Jedlly
WO pSiaal) (€ Al Aaldl) ¢yihial) Akl (e il (Feasible Solution)

A
s /

Reaction function for the
first firm

A+c
el
Bertrand — Nash equilibrium
(A+c)/2
(B =0) 7
Reaction function fof second firm
s : P
Awg)fe | = Ohe
2=B
(B=0) (Assumes ¢y = c2= ©)

O S (S ) 5 s 3 gl B A5 e iy (2-3) e

AR jlSia) el B8 g

) Slabd) e SRy gl S AL ) AN il e A
Aoadlly pad) Ao Jah adtied Lad) g culS Had) Lgais
B bl A ety lalN A iy a7 B o gal) 02 gl Uit
d i b g i (3B g édl_aéﬁ\ﬂ SY | UK PIPREL AT P CJJ—AJH‘ S gl
Ll



275 66 2md) 18 Alaall Ayl g ApalaiBy) a ghal) dlya
i il ALyl oalaes Sluwbaw agsat 09 aleldl daylas piles 'ol.u_uul
slsicy dlaitlag gt s Lagay Uple guucies

H(da i rilal) (ool (bl Gilaly) 4y S bayy 2-2

O—a Alanteal) el e pup &y J alSapig el gig—aill 11 a2 oy
Gl A il ) DA e galadi ) aio gl Lgaladi ) g A8 L Sia) S
A i JSt B Gl A ali) el dend) asan il g (g 3—aBY) Ll
P e laall Al 48 pdidl) (ot Atfial) ilsbyiad) (s Al JS Ay gl Sl g
o B (uldl) i LA g ol 6B

1o dbalBY) (ulidl) & 5 ey s 31 Cournot sioss zigad 2-2-1
" AIS (555 B gi 558 A

P(R) = A-R
;g.ll.ﬂ\aé)d\ ohgp%y@ﬁwbﬂ\gﬁwu% R
=Po +B1Rt + P21 X211t #e HBr1 X1t + P22Xo2¢ o tProXiat +ULP
a9l () mSay iR 1) g S il gl W20 g Aguladiia b)) L2l )8 o
(k2)s (ky)
:PEZPP:L ! ‘;‘QGOJS:‘J""“S‘J‘.JJS;\T.UB@A
Al dpash) Jiai: R
Aol A Gagmall ) Jiay : P
AV AEN o Aagal) il B L X KXoy
AU A il (e Aaial) cilabpd) Jiad | X0 Moo
) aal) dabea Jiai; 7
(B = —1 L) gagail) B) Al ¢y 95 ¢)) g Aa!) Aalaa Jiai ; 3
A A AN aldl) zlgalll clalea Sl L, ,311:1,321
A Al paldl) zigadl) clalee Jiaiz 555 ..., Bro
_@Jl.mﬁ‘i\ bty JJLQQLAM\ Jﬂ.\ﬁeﬁgm Q\J@J.\#GSJAJJAJ
G584 gina Glabuad) gran @) 2l 3L g rad) () dpailly Cilabpuad) (1o Aualpns JS A gina 48 20 22y g
o (3 CJJA.J\
_ 2 k
P= bﬂ. +blR +Zi=l ijg b}lle veeee (2-18)
Ll ) dpadlly LgBlELEI AUN ey Jo¥) oM @l Gy (2-18) Addaal) (s

o Jani Al Lt glua g
C;—bp—byRo— Y&, XX
.= i=12j=2ji%)1 .. (2-19)
2b,
C,—bp—byRy— Y&, XX
o= i=12j=2ji%)1 .. (2-20)
2b,

1N e Jaand L) (2-20) 5 (2-19) Cilalaal) Ja aay g
203 —by—Cq— E%le_?zzbﬂxﬂ

2wk
_ 2C1-bg G — Nimy XNj=a bjiXji

. (2-21
30, (2-21)

w (2-22
3b, (2-22)



276 66 ) 18 Aol A laYl g ApalaiBy) a glal) Alaa ) RN
i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul Y

slaiy dhdlag g3 Y9G layhy U9 gaussy

455 Lghy; a2 The Von Stacklberg Model 7St (o8 zigad 2-2-2
: 5 aLaidy) g-"‘#‘
(cournot s—iss) CAJ—"' H A_Bal) il R A el g ) ey A BNal) Lia

b o i il A al) aaas ) o Al AS ) (21-2) b Ua y—d LaSy Lia (o<1
g_hqu\"z\SJ_fﬁ\MdH \E_HJHJY\Z\S)JQJ_‘@MJHH\JLHW\
rApldY A lsal o Juandy Lgd Aald (oS0 Al 48 il g 3ad) )
:(cournot si,sS) gisal 8 LS 4 ABlaly P(R) = A-R dubadd) 48dall Jagius

=Po #B1R: + P21 X21¢ o HBr1 Xic1t + B22X22¢ wntBro Xt #U P
el 3 galll Jlarinly cilalaal) il o4 (f; = —1) e gisadll By dlla (5) o Y
el Aty A JS 4 pina 48 e day A 4 ) dial) Jo Juand Baia plawa @ e
A gira ) gaea of 2l 8

P= bﬂ, +£IJlR +Z§:l E?:E b_,T:LX_,TL ....... (2-23)
tebibe Gandaiall g 7 Sl ¢ gdy QalAd) Zd gadll Jagg
Maximize Wy = (Bo +by R+X7—; X5, b Xji) Ry- Ci Ry
(2-20) Halaall 0585 38 5
Cz_bﬂl_blRl_E%:lzJ?:zbﬁin

S.T: Rzz 2b1
G ) dpailly 7 salSlies ¢y 58 3 gady Qaldd) gl g8y (2-20) Addlaal) G 2y
1ls Jand jhally Lg gluse g et ) Auailly LgBUELE) 5 J oY)
~bo—C+2C, -T2 TR b ;X5
R, = SR R (2-24)

2b,
S5 Juani Ry 3l 3 (2-24) Mdal) a3 235
2 Kk
b+ Cp =26 — Ki— Xj=7 bji Xji
2 ab,

oeee (2-25)
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iy (il 4 085 Led ;) 2 The Bertrand Model S5 s 2-2-3
: IS ABladl (35 315 Al 8

R, =A-P+ B P,
R,=A-Py+ B P,
NG Lgdadiead dpasl) g A0 AS pddly paldd) mead) (i dga sl g Al g jraal) (i dpase ABMS (2
Rit = Bo1 +B11Pit + P21 Por +P31X31¢ +eootPra Xiere + Uiy
Ryt =Boz +B12 Par* P22Pit +P32X32¢ +otBraXpzr + Uzt
A AS 580 (5 (33l g R sl ShpaSh i R
A0 AS A (e ged) B Ay pllaall cilpath Jiai R,
AoV AS Al B Bas g Bas ol aiial) g e Jiay Py
Al S ) B Basl gl Bas gl el g yr Jhay P,
AN S 580 o nia) Sy B35 . X X g
A0 A8 Hal e dngial) clabped) JiaS L, X5 X35
(AW Al paldl) gisalll clales Jii By, By, B21 5o Bt
A A il paldl) gigald clalaa S Bo5 , Bo s B2 s P2
A0 B g k) i cin sl 1 B
Por = PBoz =A
P21 =PF22=F (2
‘ (-1 = ha¥) ghsail o) Ll 5 5 11 00 IS (3
O Lida b o8 Aalea JS 4 gina JLiid) g Allalaa S ol Bade plawa il yiiia i gad g8 oo 73 gall)
b LS 0si o oS Ry s Ry i (8 4 gina cilalaal) gaea

Ry =bgy +by1 Py + b1 P, +E§=3 bs1 X5y .....(2-26)
Ry =bgy +by5 Py + bay Py +Z§=3 bs; X .....2-27)

s A ey I e L dpilly g (g B (2-27) 5 (2-26) Maaall (i glag
rls Jand Jiall Lt glua g mad) ) dpedlly LgBlind) g ) g3l
K
by31Cy—bgy—by1 Po—Yg 3bs1 X5y
P, = =2 vevee (2-28)
Zbyq
K
p.- bypCo—bop—baaP1—Yg_3b5: X550
2

= 2. venee (2-29)
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278 66 2l 18 alaall Ay jlaY) g Aoyl o glal) Alae 7R

(M e Juani ¥ (2-29) 5 (2-28) Coilabaall Ja sy

PE:
K K
2by1b12C;—baaby1C1 —2by1bga+boabyy—2by1 Xg—3bs2Xg2+bys Xg_1bs1 X5
4by3b11—byybay

erns (2-30)

Pl:

2by7b11Cy—bay by3Cy—2byobgy by Boy—2by 2 TR 3 bsy Xg1 by TR _1bso X5y
4by1b15—by1 b33

e (2-31)

055 A8 ) (2-25) 5 (2-24)9 (2-22) 9 (2-21) <¥abaall B dali g 2-2-2 (b5 2-2-1 (o
il g Clasbyad) 018 Jlariad Ja 8 73 gl b Lgad il g 1 Ba2a dadd dBL) ) (D)
ldaaad) 038 Juariaal a8 Jla (B zigalll B (0) auais gdsaidl N Clabmall sda ClS
IS Fomll (B AS ) S Al (5859

R e ey
Lo 9 As,a Las

R,+R,
R - 2, - - 3
2 = L0l 4, deas Wi
R,+R,

(Linear — A—hbild aapll gl bl glag R 5 Ry A—af aai o —Saal) (—
a..\_ula.“ Slariaily 3 jlsall QJJ it a_ul,.\.u J=—S Jlazi R.,:_...d uﬂ Programing)
QSB JAlad) galil) Gi sk (8 43 <)

S Ol (S B cl—ulad) (2-31) 5 (2-30) <¥—2all b A _ald g 2-2-3 —b Ll
Cilubaad) 0a Jlario) Jia 8 73 g—alll b Lgad Ciiial Cigu 13 Baan Aaad AL
pa—s JQHCJJ_AJ\ H (0) a—<ais CSJ-A.'\M ) al—ubad) pla il il g
Clabad) 0da Jlantiol

(Linear  A—hdll i sl ol b Lglag Py o Py 4 pidai 0 o—Saal)
Lol Jlaxiuly 3) el By a A J—S Jlariwl i 48 pal Programing)
QSB Jalal) geali ) 3ok ¢ A g SN
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(9) (1) (Ankill ilad) .3

Gl AT Ll i ad) A tilaa Jikabl sayl o gpss JaLad) gl ) Jleai ol
Stepwise Regression

ANOVA Jstas R? kg 488 jal) cilpluaa¥) g g gall) altaa ity 48, ) o3a 583 3
el () ol el slagid aea gdsall) N Aluludia < ghiy AY) day faal g < piial) JUial a gl
I (F) Aad gf 4 ginall (s ghea a3 A Stepwise A ha gliady ol paial) 48y 35350 5 50
ZAsall) (e il piial) St § JUA) L ey Al

1 (Partial Test) A (F) JLE8) 9o & pidal) dadiad g JA) & Jarieal) JLIAY )
Joial ladh Ban g dcales 4y gina JLEA) A LR addien g 73 galll allea (e g5 dggine IR (B aadiay
IR (A Juagii (o g gl ) Jinall el Wgdiday (Al Cilag pall £ gana Ay gina JLIAY 2l
Ja B (1) Jendy Lalad Lidlsa ¢35 (F) J5aY) 13 o) Lale gdgadll 8 opliy of oalaind by
0.1 5 JLADL 0,05 () Al 381 adl) Uadie) 13) Jadh 3as) g dalra 43 gina JLEAY (F) LGS Jlexicd
(3-1) Jead) B dauin ga LaS Y 68 s AS iy Aualill) A0y guiliidl) Uyl G gau Maiaadld

VoS i 4S8y Lalill Stepwise A&k i gas 4o ginall & ptall G (3-1) ad) Jsta

Variables Variables
Model Entered Removed Method

1 P1 .[Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).
2 P2 .[Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).
3 X51 .[Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).

a. Dependent Variable: R1




18 alaal)

4 )Y g LalaiBY) a glat) dlaa

slaiy dhdlag g3 Y9G layhy U9 gaussy

Ll g g Slaginad 0.1 9 LA 0,05 () dudal 381 anl) Lialalicly g Aai o glatly g
(3-2) Jsaadl B Ao ga LaS Y oS 1S oS A4Sy dualdll) 45Y) guailidl)

¥ 58 1868 A8 iy Laldl) Stepwise A&k ca gay Ay ginall @ piial) Gaw (3-2) ) Jsea

Variables
Variables | Remove
Model Entered d Method
1 P2 .|Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).
2 P1 .|Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).
3 X32 .|Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).
4 X52 .[Stepwise (Criteria: Probability-of-F-to-enter <=
.050, Probability-of-F-to-remove >=.100).

a. Dependent Variable: R2

sdal) o Lale gigalll ) SAY) any faal g il iial) JUial a3 (Stepwise) 4disb cua sy

o Al iy A s AY) il pitiall 35 5 Ay sira pie i 13) ABa) il ghadl) B e Ada e JANA
Sainal) pitall goa Japes Bl ) Jralaa ST AT (Y migadll ) ALaNA @) pitiall Jgf Py itiall ols 1Y
Sua (s gl (t) Adlany 488) yal) P-Value dad i Bad (3-3) al, Jgsall ¢ (t) Bsluan dad ) Juillyg
Ut il of Badk) glsal) (M Py JUialy acs 13¢ds (Entry JAsU 4N s sis) 0.05 O« JBi a5
rbbaS Ao 5 ghadl) 8 o] galll raal dule g (AJal FLEAY Lalad 8184
=431889.022-60.240 P;+ R4

Py ostall cldy sainal) patal) ga e L) Jalaa o) 4l g2 psiial) JUAa) a3 450 5 ghadl) B

P — Value @Y Jsaad) gma) 4 (1) duiban) iy psiial) 4y gina ¢pa 386 Yol g o815 Py Litall ga g

Py st ey 139 (Entry JLasst LAl s gica) 0.05 0 B A9 e (5 gbudt (1) Auilany 48) jal)

1A JL&N muad zdgaill )

=239358.064 -56.295P; +26.331 P, R,
P- Value = ¥ 4l A Py g Py itiall (1) Llan¥ J8Y) Aailll a3 o3l gl gall)
11l (Removal Sagiadl N (s giasa) 0.10 G0 0B a5 shea Wgiad Py tiall cuils s (1) dpibasy

Esadll b o iall B8 iy

A0 i) ot AN 3 gail) 138 (BB AY) A g ASI B gdadl) aia g5 Lgud A5y ) B

A Zagalll ga oLl 73 galll puad Gl yitia

=239653.574-56511 P, +26.441 P, +5125.681 X<, R,
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ef 7

oot A8 80 AL 3l () sl (o] L 80 5 ) LA oy (3-3) oo

NS
VS sy AS Al t LAY a9 4 ginal) @l ptial) Jalaa ad (i (3-3) sl
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) | 431889.022| 20179.937 21.402 .000]

P1 -60.240 3.093 -.942| -19.479 .000]

2 (Constant) | 239358.064| 14400.747 16.621 .000]

P1 -56.295 1.250 -.880| -45.029 .000]

P2 26.331 1.638 .314] 16.078 .000]

3 (Constant) | 239653.574| 13189.793 18.170 .000]

P1 -56.511 1.147 -.884| -49.266 .000]

P2 26.441 1.500 316] 17.624 .000]

X51 5125.681| 1618.529 .056| 3.167 .003

a. Dependent Variable: R1

Al Zagail) ) Jguagl ad A AL < ghadl) (i B g Y oS 1S oS AS yd cilily A Ll
(3-4)pd, Jgaal) B g ga Las
=166059.298 - 56.632P, + 37.891P; + 7851.649X3,+ R,

2755.791X <5
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¥ 98 1898 AS 50 £ LRI agh g 2 ginall il yial Jalra b Cip (3-4) st

X gy el dladiad o5 U g

Unstandardized

Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) |-265147.977| 34366.597 -7.715 .000
P1 48.054 5.267 .796 9.124 .000

2 (Constant) 84548.450] 12109.389 6.982 .000
P1 40.887 1.051 .678| 38.894 .000
P2 -47.825 1.377 -.605| -34.728 .000

3 (Constant) 151479.965| 16266.658 9.312 .000
P1 37.891 1.028 .628| 36.863 .000
P2 -56.032 1.944 - 709 -28.826 .000
X32 6544.103 1272.775 127 5.142 .000

4 (Constant) 166059.298| 16194.801 10.254 .000
P1 35.767 1.246 .593| 28.703 .000
P2 -56.632 1.837 - 716 -30.822 .000
X32 7851.649 1289.186 .153 6.090 .000
X52 2755.791 1023.478 .048 2.693 .010

a. Dependent Variable: R2
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v £4

i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul Y

slaiy dhdlag g3 Y9G layhy U9 gaussy

VoS LS g8 5 VoS iy (AS i (8 Walaia) o Al &l pidal) (i (3-6) 9 (3-5) Ol

A e

¥ 5S (run AS pdy Lalild) g Wdlaid) a3 AN < piiall G (3-5) Jgaad)
Collinearity
Partial Statistics

Model Beta In t Sig. Correlation | Tolerance

1 P2 .314% 16.078 .000 .920 .961
X31 .0672 1.405 167 .201 1.000
X4 1342 2.942 .005 394 971
X51 .0492 1.001 322 144 .996
X61 .091? 1.897 .064 .267 971
X71 .0492 1.000 323 144 .966

2 X31 .043° 2.320 .025 324 .993
X4 017" .789 434 116 .828
X51 .056" 3.167 .003 423 .995
X61 .037° 1.915 .062 272 941
X71 .027°(  1.408 .166 203 961

3 X31 .026° 1.422 162 .207 .873
X4 .027¢ 1.406 167 .205 .807
X61 .018° 921 .362 .136 811
X71 .019° 1.023 312 151 .936

a. Predictors in the Model: (Constant), P1

b. Predictors in the Model: (Constant), P1, P2

c. Predictors in the Model: (Constant), P1, P2, X51
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i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul Y

Y58 o A8 ety Lualdl) g W alaiasd o3 3 &l piial) i (3-5) Jsead

Collinearity

Partial Statistics

Model Beta In t Sig. Correlation | Tolerance
1 P2 .314% 16.078 .000 .920 .961
X31 .0672 1.405 167 .201 1.000
X41 1342 2.942 .005 .394 971
X51 .049?2 1.001 322 144 .996
X61 .091? 1.897 .064 .267 971
X71 .0492 1.000 .323 144 .966
2 X31 .043° 2.320 .025 .324 .993
X41 017" .789 434 116 .828
X51 .056" 3.167 .003 423 .995
X61 .037° 1.915 .062 272 941
X71 .027°(  1.408 .166 203 961
3 X31 .026° 1.422 .162 .207 .873
X41 .027¢ 1.406 167 .205 .807
X61 .018° 921 .362 .136 .811
X71 .019° 1.023 312 151 .936

a. Predictors in the Model: (Constant), P1
b. Predictors in the Model: (Constant), P1, P2
c. Predictors in the Model: (Constant), P1, P2, X51

d. Dependent Variable: R1

N 98 1S 68 AS iy dualdl) g Walaiiadd & Al il el (o (3-6) g
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Collinearity

Partial Statistics

Model Beta In t Sig. | Correlation | Tolerance
1 P2 -.605°% -34.728 .000 -.981 .961
X32 -459%  -7.517 .000 -.739 .947
X42 4543 7,573 .000 741 974
X52 2428 2.375 .022 327 .670
2 X32 127°|  5.142 .000 .604 .308
X42 -.067°| -2.459 .018 -.341 .356
X5 .007° 322 .749 .047 .599
3 X42 .039°( 1.180 244 173 170
X52 .048°(  2.693 .010 372 514
4 X42 .010¢ 300 766 045 148

a. Predictors in the Model: (Constant), P1

b. Predictors in the Model: (Constant), P1, P2

c. Predictors in the Model: (Constant), P1, P2, X32

d. Predictors in the Model: (Constant), P1, P2, X32, X52

e. Dependent Variable: R2




slsdy dladlag g3 Ugh lGghy g guugsy

odh g by (Gadall (S pAl) by (Y (gabaiBY) (ulil) 4y iy dday ) 2y ) 5y g gl Jariaad (V)
A )
(2-31) 9 (2-30) Halaal) Jlaxicdyg
ORES AL Galdd) asaial) Jlaady) adgaly
R, =239653.574 56511 P; +26.441 P, +5125.681 X4
R, =166059.298 - 56.632P, + 37.891P; + 7851.649X 55+ 2755.791X >
TV S (i AS i Cilalna o aaiad ) 5y A B0 da gy (gl Y oY) dpa )
239653.574 = by, = by, of paiilé
—56.511= by 4 = by, of pasiily
26.441= by = b5 o 2l
JS L 50 Lo JS AR g € Al Apndlly L 5500 s& Bas) gl 4 gh ) AR g o)) (g
(3-7) a8 ol Ao ga W 68 (s AS il i) () oS5 (S pull Aty Baa) o) 45 g1 LS ddlpas

A9V a4 Laldd) ¥ 68 s AS 3 o o (3-7) pB Jgia

D C B A VoS s AS ) gy
6419.8 6370 6381 6357.79 X
6467.8 6444.4 6455.5 6432.21 Y

N g8 1868 AS 4 0 (e Al () Jlatinal 2o A
R U LTE CRRARR PR SR IWA|
g8 18 68 Al AUl Al -

VS 1S58 A 0 (a flealpen pladid) 2l
NS i 4S5 OB (1 A () Jlasia) a2
NS i AS A A9V Adpad)

(3-8) pd Joaall Ao ga W oS LS g8 AS i

XIXU0O W

) Ao iy Al V58 1S 68 AS 5 gy e (ot (3-8) b s

6370.33 6352.96 A
6475.144 6457.73 B
6427.44 6410 C
6501.829 6484.471 D
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slsdy dladlag g3 Ugh lGghy g guugsy

Y 5 LS8 A8 clalra o aad ) 5 A i da gy giatd AU dua

166059.298 = by, = by of vail

-56.632= by 1 = by, of LAl
37.891= byq = byy O Al

VS s AS iy Al (3-9) ad) Jgaadly Aauda ga i) (65

AUl L AN Ll Y oS oaiy AS 4 o 2w (i (3-9) pB Jgta

D C B A VS (i AS 0l o s
6389.74 6354.21 6371.15 6335.62 X
6468.84 6433.31| 6450.266 6414.73 Y
(3-10) pd) Jstadty Ao g0 ¥ 58 LS55 S s ) anilly Laf
AUl a1l dualdll g Y oS 1S 68 A8 i g s (i (3-10) a8 Js2a
6380.82 6335.62 A
6468.3 6423.10 B
6417.63 6391.17 C
6523.84 6497.38 D

(i€ ) Cilalaa Ja gia QAL &) 55y Ay B0 da gy gaBail ABMAY A Y
202856.436 = by = bpq of sa kil
-56.5715= byq = by5 of 2l

32.166= byq = byo O akily
dalil) (3-12) pdy Joalls 9 Y S o A Aaldl) (3-11) ady Jgaally Ao ga uilill) ¢ o<

58 18 A 5

L Apuln il alild] g W 98 (it AS 3 a s O (3-11) a8 s

D C B A VoS (o AS ) 2w
6391.939 6362.743 | 6376.673 6347.477 X
6468.423 6439.227 | 6453.157 6423.961 Y




g [V .

Al 4
=

i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul
slahy ililag g Upde Lglay s gurses

A L Al Al g Y S 1S58 AS p o s G (3-12) pB Jg2n

Y X V58 58 A8k o e
6369.221 6347.477 A
6471.917 6450.173 B
6471.917 6401.174 C
6525.614 0503.87 D

Ol gandly Ao ga ¥ 58 1S 98 9 W 98 usy A pedy Auaaldl) ABNAY dpada 8 g N 0¥ Al A (o (3R
SN e (3-14) 3 (3-13)

VoS (i Ay dual ) B A jil) g A gW) Al ) (i AN gy (3-13) S

D C B A Y @) 3*5)‘:‘
27.861 7.257 4.327 10.313 X
0.623- 5173 2.343 8.249 Y

¥ 8 1808 Ay Aual i) AN A 1 5 591 Al ) Coe 3 gy (3-14) s

Y X Y oS S S A8,k
1.109 5.483 A
3.227 7.557 B

44.477- 8.826 C

23.785- 19.399- D

Oal gaadly daida ga ¥ 98 LS 98 5 W 68 (pmuy 48 yudy Aualid) DY) dpudn A1) g A5 dda A1) (i (AN
s e (3-16) 5 (3-15)

VS (s AS pedy Aualdl) BN A jil) g Al Al BN G (G i g9 (3-15) Jg>

D C B A V38 s RS,

2.199- 8.533- 5.523- 11.857- X

0.417 5.917- 2.891- 9.231- Y
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slady dhilag 13 UyG 1Gshy Yl gunssy

¥ 55 1S 58 A4S iy Al AN Ay 5800 5 A A i) Coe (380 e gy (3-16) Jss
Y X Y oS 1S5S AL

11.599 11.857-
3.617- 27.073-
54.287- 10.004-
1.774- 6.49-

o0 m >

(3-7) a2 Jgaall B Badlall (e
i () ¥ 68 i 484 e 6 (Min Max = Max Min = 6432.21)d) ¢lg 8 fiua dalll ¢
Y Ll Jlanialy 31 jluall 5aa dlda

(3-8) Jsaadl e
¥ 868 454 e o (Min Max = Max Min = 6484.471) 31 ¢ 5 5 i dall) Loy Jaads
e o) B jlial) Bae dlda Jariad

(3-9) a8, Jgaall (g
i () ¥ 68 i 484 e 5 (Min Max = Max Min = 6414.73)J) Olg 8 fiua dalll ¢
A9 Ll Jlaatialy 3) jleal) Baa Al

(3-10) Jsd) a9

Ol ¥ s8 s8 A8 i e 6f (Min Max = Max Min = 6497.38) 1 0l s 5 i Lalll Liay) Jaadls
e Gtaand) 31 jlial) Baa Alk Jariod

(3-11) pd) Jg2all (a9

O Y8 i A58 e 6l (Min Max = Max Min = 6423.961)J) ¢l g 8 i dalll ¢
(Y Wl Jlaniadly 51 el Baa Al yaleds

(3-12) Jsad) a9
Ol WS S48 48,4 e ) (Min Max = Max Min = 6503.87) 1 l.g 3 _jiiee 4all) Lay) Jaadu
Jae o) 81l 3ae Alda Jariad
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S i Jmd a Aaial) clolpaad) B8 Jail galoaiBY) (il Lghay ) aay ilaly) 4y
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el qilad) A
=2 By (G-Batg Ay gina (V) (B 9 ¥ oS (maiy AS i W) Aiadl) O () S g at
Al 2 gl ¥ 5 LS 6 AS i el (g ) il pmiial) gy (5125.681) W laha cilaguall
Gy (7851.649) ity cilnall (b B3y ) (G g Ay gira (V) (b 5 Lgd I 5Y)
Sig8s (2755.791) W lata baby) Giay Luday) Ay gina Lgd Al Acibaaadl g (5 AN &l il
Tlomad (g b g (Gl (S pmidilly Aualil) bl B )8 gtlall ciliida jil) g ¢ AV ) mitial)
Eisd) 7Bl gz gaill Jlarily (S dl) ) Al JEaY) Jad) ) Juagill o 1A A 5
(O 3R AL gl g B yiiana Al () ol g (oY) (il Adny 5 2ry ) 5
sbua gil) 4-2
Jlarivualy ¥ 58 LS oS S i g (RS (2 9 (=) 9 Lgialnn Jlaiedls ¥ 98 (i A8 il (e 98 . 1
Jae 400 Aulaadl g DY) A S 9Y) Lgtiabns
gl 8ol il (e (s A Gl Jlanionly ¥ S LS 9811 9 ¥ -8 (i) (S i (i 58,2
LS )
(b e gisalll (S Gy pigaill gkt Alglaa .3
LR ia) Jiah S i Bae Jadial 7 galll a5 Al glaa 4
(SR A Sial clS yd e g gall 3 gail) (adai A glas 5
Giad Gy e (g oalSlio (9B g 9 5 5S) Ca AN (s gall (il gmall) Gl At glaa 6
Lagn dualdl) il il



v £4 ®

201 66 3xd) 18 Alaall Ayl g ApalaiBy) a ghal) dlya
i ydial ALyl oalaets Sluwlaw agsai 09 alal¥l daylas pilos oladisul Y
alady dhdla, 59 UyG 1GgGy Ugl guusy

Jél.aa.d\

References
:;\*Ud\ dbaall

Al daaly " RAY jlaady) Jalad 8 dasia™ (1988) dalie tana ¢ earlall ¢ g3 (5 gal ¢ pBLS ]
sl jalaal)
2. Ahuja,H.L.(2008) “Advanced Economic Theory”. New Delhi.

3. Kelly, Anthony.(2003) “Decision Making Using Game Theory” Cambridge
University Press, PP:115-130.

4. Nash, J. F. (1953), “Two Person Cooperative Games”, Econometrica 21, 128-
140.

5. Nash, J. F. (1951), “Non-Cooperative Games, Annals of Mathematics” 54, 286-
295.

6. Nash, J. F. (1950), “Equilibrium Points in N-Person Games”, Proceedings of
the National Academy of Sciences of the United States of America 36, 48-49.

7. Nash, J. F. (1950), “The Bargaining Problem”, Econometrica 18, 155-162.

8. Taha, Hamdy A., (1982), “Operation Research”, Macmillan Publishing Co.,
Inc.

9. wwwe.aitrs.org/DesktopDefault.aspx?tablD=4045&lang=ar-JO

10. www.nobelprize.org/nobel_prizes/economics/laureates/2007/

11. www.nobelprize.org/economics/laureates/2005/index.html

12. www.nobelprize.org/nobel_prizes/economics/laureates/1994/index.html



