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A Study of Scale Economies in Saudi Arabian Banks

Ahmed Y. Abdulkheir
Assistant Professor, Economic & Finance Department,
College of Business and Economics- Qassim University

(Received 16/10/2010; accepted for publication 16/1/2011)

Abstract. Economists have paid a great deal of attention to the topic of economies of scale in commercial
banks because of the considerable effects economies of scale may have on the market structure of these
banks and the policy implications that may follow therefrom .Such policy implications may either call for
more consolidation of commercial banks if economies of scale are amply present, or for greater
competition otherwise. Most of the studies that have been conducted in this regard- particularly in
western and other countries — have indicated a rather limited existence of scale economies in small banks
and its absence for the most part in large banks .In the case of the Kingdom Saudi Arabia, which is the
focus of the present study, our findings indicate the existence of considerable scale economies in Saudi
banks. These findings are generally consistent with the results reached elsewhere in the literature on the
subject. It is therefore recommended that Saudi policymakers adopt a policy aimed at greater
consolidation of banks through expansion or mergers to realize greater efficiency in commercial banks
and reduce costs. Such a policy may also reflect positively on the competitive ability of Saudi banks in
the event of large international banks entering the Saudi market as anticipated under WTO auspices .

Keywords: Economies of Scale ,Saudi Banks , Financial Intermediation, Box-Cox Model.



I

I



Pl W s e il o 1 dge § pand) M w el Cuad )
el s O s ey ade bl o JUB YU pand bl Jgers b el B2
& Rellag ol oSt s s bl (10T 0¥ Sl <G5 el
Sholilly ola¥ly ¢ gadll ,Sal il 0l glze¥l s ke Y ps
&Tbigs,mﬁmoﬁywswu@@uwpbwsgw
Wbs 150 anls a1 OF (6T A1 ezl 3 oLtV b1 s Pl
SR Ul Sle 25 o 5l ey 05555 i o W13 Lsms
5 S 0B I Rkl leadly dadl e dgadt 351391 5,08 e
gl @il § el 31 IS plaal 5 ) Bslasl ool sl ST e

L ©slis I slad¥l olald) eal a5l jana O 205 3]
Lelezrl SaeY Wy i chobin 51 cdonde bz Uy LolasW) i)
oo Sleddly Wl s s Wais 3,16l Ganad (b saazs A ol 3
AU Al et Lle padl 25 ) Oledl J) Ll ol
bl 2z J) A slasY st J) 58 sl Wi e anddlly
ardiy Bn S Slaa3ll e (3o 3T StV Jalally o) ) oy LS
Ladall Ole a2 5585 358 st Slasily bl 15 SUIT G L 30 5 L ,SH
G U Gad Slagad JI i3 3 sk 23l LA o § 3530
sl 33 sd i)




Oy Land e 33,21 Baudl (658 Jo Larasd OUT daas 5,k
WCS P NN PPN PP RVEJCIPE SR PIER R TSR PETIR L
33 oWl szl Ol gy Lo sl& sl OUIT 055 St ¢ 153l
oSS gty A Uy o T lel 3 amasdl ST i Ul
Slasr sl e GI3W1 LAy @Sl e buazae 0,1l Ganad ST 0,808
ol ST fes G0 TS by eda Guy A S ady L SE
3 Lo ST janasadl LT 058 Lakudly dedsl) (g mnd) ool 558 (ot
Ll Lhes
S el iy i) e sl sl Ganad ST 3 @sledl e
I @ Ly el ) Gl pls S5 Yar ag el
Sl af 3] dela Y T BalasVl U7 e Jime 3 SUT javasall
) 4 ) B J sl oS e la Y1 1,20 P ;vj?s BIEWARRCER
Cnls A S 5 . oleud | CKMJ\J&JL}ZJQ‘}J\CAL?J?ABA\U'@MJY&\
L3 2 YN o 5 AN 2, Dl 3 plandl 0o ) 51 331 e
by Y33 Gty ik 5l ad a2 L5 o3V s dad Doy
LS A5 s jlge G Lo s ) sl Laibis Selez Y1 Olaall e
055% ot o bnad) 4 5] G godl (658 Wy iy Sl Y) s 04
SLS U bW 4w oY1y L (25,2l e ST S Ol g1 e ULl
553l cuy e 1S w5 lane Blal) Sgr Y sauud Lo\d|
NS5 o yediy i) egioltel Opdy (Sdgnadl OB (6 2V LWl e
Sl Gg8 Sl Wad da i) Sl 5 L wgdgie e (el



ey Gl ol Jamm AT ke Bt LSl il T G g
LT 0555 i egblas 385 bl oladinl) gl 0B LG Sl
S Lty (Bl e oo el Dl st &, Seml Gacd 3 yaeai]
%jjwv\@fﬁTbﬁ\jW\&d,&\mu;oﬁwQLUW}
ey Ll I L

Slowtll s & JE e Gl LA sl cp S5V Jud s
e 4l 3 el iz Gl 3 Sl LAl B 5ad) sl sless
ol e gpndl aml ST I e Dol ojlsell oY1 el
L)l Ui 2 S el (3 oy Radkill odn dad 8001 o (3 gz
2 15 6l A J g (3LaBVI Sl L jo 3 b o ¢ gbita AL
Aphaal 3ad (3 alpll oUT e Eaud 3 508 SIUI el Ll g3La !
odanis Ul Garad 3 &g sblS Gyl Genl Lo ml JI el Jglzy LS
L Zul ) (g ket UM Y1 el dtﬁjM ZUYs nSgnedd Ll
WS g 42l 35 )1 e Rl 358 U5 3

Jo daagdall 5516l e L) (3 susudl Lslad ¥l leud | ot Jik

i ol O3l SIS 5 wad) 5T coluS 5l el 5,05 il Laclall palSUl
Jro Llte 5,0l Slaazzeal) 500 Aledy Vsuol sl U s olald
daad) oda o lae Wy k) GolsaSU Bl Uy clally WY
A e bl e OLad) 3 AsY) AN oy Gualasl e o



Geht Jow oodaniy 15kl oda jlaaly ISl (3 5l i) L3O 5 a1
AVLS WM INEIN

sLaBYl (il ga) (gl ol L raslasy| e oo o)) ey
W e 5ol jewed UT Je Judl 06 jacesedl ©UT Js> del)
ST 3 oS el i) oy Eoml) Lle I b Bdead) 5T dedad)
33050 oy o pwatl) B 1 31l e e o1 0555 L ol yapaaiedl
olaay BU GLULL 3 oLl Joe (ol Bs iz s g1y Gl 3 6okl
Gyl 658 il Wb oo 5 J1 L)l odn s i) L&) i1 331l
ol ¢ 5058 LY e 0 ) ey parasadl dlas 3 5 liSUl 522 (35,4
U dwhl bolizely e o) Loyl Wad s c3 )l Logaz OB Ll
o et Al )l A 0B La e i) oIl LTy 6 31 anasd
@y b N 5af (3 LgeliS (g Jlasly 3l pel) jowadeS G gl AT A0
ool J2 W 3 pentl old ) s

e @ A Ll e B2 wlulld) sl O pslasYl el
i)l e el Y1 e s 5 L5131 olslly sy 348 IS Ll Sleadl
la e s adually dadadly Ldal leddl slins) Lgling .3 gudl Colgm s oS
38 5 e Uny ey Bgl) s o 51 AR Gl 35 2l 3 el 0
Apslas¥l Sl Al 3 Il Sl 3 e 5 )



ST A Gl il 3 elge @I s iz 3 S ) Sl o
G s Lakat oM B g 0555 Lo W dalsd) (Lol o Laasdl Lkl
Sl 3 @ Soudl Gosb e penl 3 5 Ole pag Ao Flas i ulY)
zBY ol panad Blee e Jag G AR J) LolasY) olatdly aldl
Fla) Judll Cllll a5 L85 Siny g5 Aneb 5f ddes Sleddly ol
sl Bl ) (6,51 S ) ST a1 oless 5 ol

5, amadd) ST Clis 3 1 et 1yl 35 dgdy @Il OB U3 ey
3 58 S sl o Rl Bl s J) Ll Gyl ST e
ol et 3k J2el el 365 il 5SS o 3id b . ez
o) Gt (3 5sUS UV ST da U oMl e A Gl iy
) el J2aY!

O gauds 9 CUIS 5 (Myerson and Satterthwaite, 1983) o g Sl g O gus o (6
Double Auctions & 5351 3ol 5k IS ey 3,31 3 gudl (558 OF (Wilson, 1985)
A gUy @S o JS G L ulsel) 2V lemid) G &
SIEY Gyl a0 b g0 2 b glall JSoa OF (Townsend and Prescott, 1984)
Asls yol e U5 e WS aapndl Bl Gosy oS ol Ales
Wi I (30 58w LSl Sl gl jaad OF J] (Glaeser and Luttmer, 2003)
Sltall el e Toad 058 Gamdl 03155 Ga% U1 and) O a5
DLl e ands arliadl cd e BT T el oud) el O ol

pcxy Ll s Dolizel Slin 06 dpslai¥l i) cpe sl y U5 ey 1)

ot et Ll 06T cls BLs,Y bl Je Y1 3 ¥ wad dad



IS 5 (Friedman and Stigler, 1946) iz s Ol b e IS a8 dib JUI foes
Eyde 35 lud) ol g1 e dul,y (Glaeser and Luttmer, 2003) & o) 5 wdlé
et ol wdis Jlom 335100 3 ks 5y s Lnser 1515 30 £ aY1 8, 50
sde (6 olulyy A3 wul WS Lis ) GlbT S e 2Kl olas )l
G (Palda, 2000) 1G5 (Luttmer, 2007) ,& s (Lott, 1990) s} &l ys oo
g s Giee ST Zults im0 o1 adl iy die daidl oda 15u8T
OLLS 5 > 5 (MacAvoy and Pindyck, 1975) Chtins 588k e JS dul)s
olzall e Jgasl eV i gl CaJS) G (Davis and Killian, 2007)
Y ad G ol e Leal e @20 Jey ad) gl kel
Ael) a5l J OB Lalodl g Btk ) loeial) (6 pand) didl dlea) Jazddd
oo ke Gt 3 ) e gshay Al Lld Lidall oleber s (g an)
Ldd ) re Ayl oda OB U3 T e L oSdgrael) Dalasl dal )
b | 5 (¢ gt e 35kl Lanasdd U SV s dled Jazdl SV
bl we olayl Sy OIS 15 Loy gl sl e wad s < dslasyl

oladYl olead il CLA\JLWT o (6 ) ) Edan,

OIS 13} Loy gl yatlh oz janased) 5eUS 35l 2, T Jres
3 3o 2 3 gl el e llgracald 5T jlacal wpad Al (3 5ST aslil s
zU% 588 Osmdl pa e 81 o Sl 058 e @2 1 Jad 5 A1 By



) Sl gl oy el 1l 3 3 Wl ) bg 2 e sie 35 )
Gl 38551530 5l 5T ol S 3 oad
o2l w3, J) Sl clead BT Sl wad fen JE o b
390 parad @ Geeiell (2 a0 By je pldadl alelg el J Y1 3 gl
S Sl Sleds il j2df ane Jom 8 Lo ) oS >l S
G oSl Iy el Clao e GSlemdl Flal Jatlill Slo 5
OB el =1 3 ade a e ST (ol B g j0 48 ol oo sl Y
ST e ane 0 L (Sl O3 6 291ty losinld sz 31
ST 2 Byje 0585 S Y1 ) Blpd 3 Wl 2 bl il 3
e OB clnsSm gl b iaill SUEL e Jia el J2 Y1 3
DE g 3O IS Ly el Jor V1 G i S 315 ey a5l
I sy g 058 Sl 3 @sll [BUEYE g pnadl i)
o Aol o Lz 2 YN OB L e gl sl 3 Bl oLl
‘:;ﬁw%czssﬁjmuéw\yjmwcpauy@fﬁmzaju
3 el 51 G sl ST LI o ol 5 Gl L5 ,6 b5y ek OIS 13) Loy

L polis Cilual 3ad

J2) aasall 5ad (3 B! b ) dslasVl &kl ol i
G gmdl ol samy 3] ARSI LUl G gun 355 21 3L Lgie Ll @dans 5 551 5ol
Jz;.w}'(-sl.‘a.:j C)bv.’;l\ Sbngwbé\}\w)\ﬂ\&wai\%gl



3\ el 21 arasdl 3 R 5ad ) g b oS G gl plliath ol
Al JB G A daldly el IMa e olasV) el I @ dass s &olaziY)
S ,206 5 ls 3 sk T 332 Wby sl 2klS Gl by
SN se 5elS 5T Wplntie d 332 oo 3 Lt Lecd bl Sl
eomd YN 0dn 0T LS sl ik Jlas 3l ezl oty dne 35 1 Lae Lo
G 55 L AV o0 O] iy .5 gl e 368 BV wloann3lls IS0 15
Lee 3 Jdly o sSA) wlill o 15 Y1 J5l Loy L)l o310
oo s Colas Lo o 5slST 51 ) 0580 Gandl W )15 ozl s
Al dnzd) oda (Stieglitz, 2008) el ow;-\OAG:;l\ 8 dles G 3sl,
LS oo iy Gud) it o~ ok Y1 bVl e S 3 g
lpladl 3 bl olawsll JSea 4pi5 Jl A G o5 Y el
Jo5 B Sy Al ze Ol i3 Gl JI GS uaS o md Jplll o
ol eda 3)lge jarad ssluly Ll Jodll 3 sedl Semd Goens e

.(Barnes and Halpern, 2000)

3 ol SlslaBVl 3 Gl Joe 3o (1 alan 3l lel 2 Y saas

S BEEL ¥l OV oot andl Blas wliy Lo Lo UL 1S
S 85 Sl e Wle G gia ad s Al ol (658 LS
o S o Lles 3 35 ol pall wal sl ale b Slle] @iy
lel V1 oda DalaB V1ol pell SV Gavasdly misdl Dlae Gid § o



oo Bl Sl Slgmaal] Wy el Jusdl o BT Sl (23 1 e
o G Bl Slilpe panad G5 3 (¢ s (Koplow, 2004) &y Sl
bl jlzely Lo S LS OF 5l el 3 e adl s 2SI ]
SLLAN S Jads WS dadd! Gl jlaad oo BU el dalud) 51 deuscl
32 adl adl Jo el Gy ejle Gandl an e 8L i) G S
I s el ol a5 Ao leliely U3 i, b UG G
e oo BT Ol 0585 Lz 0585 01 it L el 15515301 olaSl s
S Gkl ) Uspe b b Sbe¥l 250 ad Lai gl oda S
A BT ZSUSH oo ) o LBV Lt 31511
iy A S Ol 850 2l 45 e Jony el 3 el 2 Y1 1ia
Al b pas byl LSVl s Wad 3 sldl e S1bT g
slad| JI U3 en5 JE Joww (Jxd o lsll araZ (3 5l Gaf ade
3l ek Gy A Al 3 el Beslpns sl e @23lsly o et
s o et I 5 WS QL G el SUEY)
Pl (635 LS. Cllall 3 051l b5 (andall b sl Flad Cdlall 3 oakal
T s S5 ol Slally OIS, e J) Gsndl Jland 20id 5 Sle )
L s (635 LeS A8l JI @ lans o b e Wiy L 3 16kl e 5 (3 5eliS 3V
ki s bl a3 Gl el J) de S cbleyl Gk e ¥




Zaladl ol 55 Bl 2l le gyt 3 Raladl IUN 550500 ISl b
Al g 5SSV

IS 058 Bl Hlanl janisad Lo S CUle Yl a6 A= 3 W
Il 35S s J) G363 3] Egane ST o5l Ganad (3 3Ll
055 Al 3 dymean 055 53030 eda . adall das (e I 80k 5 LEal
BUall jolal ol gV G pn5e Ao JSUie J) s3dzze 8 25Ul
Sl bl g Al 3 Wl L aslgudl Bl ) sl BV 45!
3 SRRl Lpman 0555 Lo LIS Wl i o i BUS) jolae e
BUall ble] LI OF LS 2yl 5:US oli) Wl s oMl I3aal 3US
B)le Blall egalbinal Ja S ) (63502 o gl J] ans Y
Sle 5l U gme 0580 BUall I3 e gty W1 J ol Sl
{(GTZ,2007) J&-H\ ne QJJL 345 Al B WS 55L>

RTYSIEW U RNU=3 Iy VIR o [ BU U ST PN TNE PN R BV 2 R o

Slosly alas ¥l 4kl Sladus e LSl 5 i S Sl |3

oeosde J piaedl slyy ol sl (3 ames oy b olslad)
Ty Joo 288 ) slaly el ks Ay e A1 Ll ol )

el A ) Sl SO oSTI il Of Ay (Viscusi et al. 2005)

e dezel i) e oL IO sl e B3 a3 gl

oda Lol .l Lles e iy cllgrall Jasld) ele Y1 B e ol



oo ST bl (o des e Codgradly 4 Sllgnadl OIS 13) e azad duel )
éi.Jwy\%M&SJ}rTMTtbjé&L@.ﬂ\éﬁ&@éﬁ\w
oAl el U B Al cllgd) il e 58 Al Gy 3 5edl M O]
3R 3 s cllgal) pell Gl e G B Jab e el

adlo

el Gl Sl e et 31 GLasul J) Ruldll 558 G
SN Gpmdl s o JET laal (255 ) @elas dlen) Sgndl il
JENIRe %;iﬁwuuubc@ OF Gyl ey ccllgmdl jasl e
LS LBV e bl e ey B gl ON N jaee oo BT jaee e gzl
L3 Osgmy @l (S By A i) BT a0 gmdy Sl
3y kel Gpd i Sl Usi s b Bl 5 e ot
I ool Jais JWLs ZWY1 aid Oy Ol OB 4wk o3l
3 ol 091 Ss O en s OB Lo B3 LEY1 o dily andl s
ZUE 28 ¢ skl (gl Jo andl g stme e BUET T s 5 sl 3 Al
anled Ol o) S J) 4 oS4
Legin JS' oo 015 S(p) 2 4l ot Ol Dp) clball iomie O 21 1305
Lo gSH 131 21l e Bsle s 5l J2 ) Ol ¢l D)= 0 5 S'(p) 20
DU oda 3 ALl 3yl GanaZ OB Gsmdd S31531 Handl e J31p
OJAL:;CS(p)e,U;M\uzj&oT&;T.pJJmN\OAL;J‘L@;L;\}:&()}S,“



3 Uspiae Gilsdl aedl ol Bl 3 llgndl sl Uylon 0580 DU
QW gl el f2nid day CS(p) 0556 ot Cllal) (o Al Jaas

S(0) [ -
05 (P)= gy 0 0

. —dp JES[I BESERRIOY. S ST NN PR W P (R =S IREN OY
P S gl e ellgd) i 3 JSUI s

' ! PD(XW v (p)
SO=S0)SP 5O )[j‘” DIk |

Aslall 3 DU 32 e gl yails (3 il Jlexr] Jordy o
o2l Jado S 2l 5 e g gl ) (3 add ) fets el Yl oda (D)
U5 Sl s Ja i Uy pine a1 U o Baadl o 5,2l 3
Baddhl T Al 3 ges (3 O sl des N sl 1 220 faiy WS ) 2 i
S g U piany & pdl 3 egiadis i o Ugmte a2 s
o 3 Sl ail Lo se 3

bole W s o aalud) e dlall 0 136
el Jasll 355031 e ST 05 (Y) Wolall 3 Wl s 54 e W1 O
Sl & e T 0] @l andl (ol oy AL e IV o540 3 e
PN o oS s Sl il anid ] 635 RalaBl all
Akt a2 5 411

(Y)

(-D ()| D(x)dx =D(p)y



e (5 ) Bkl (g gl Mgl yasls oiow\gimw
2058 (V) Wslall LS Sale| Se 66 (gadl sl oY1 Jag gy o 2l

CS(p):%J':—D W) [v-MR¥)]dv (¥)

0552 (F) Dlall S 53ley g & llall @ 25 —D (V) S

es'(p)=~— D'(p)D((p))[ p—MR(p)]+

{ 3@ g )} jp -D '()[v=MR(W)]dv (&)
oy D(p)

o256 Lugs ) {'[:—D'(v)[v—MR(v)]dq Dbl 3 LY s i L
D(p)

G P oy GRS 3 8L L e [p-MR(p)] A1 OB ccllgzd)
o2l o G253 Ll OF e J5 (8) Dalall 01 UL odia 35 . jand)
Ll L’W -D'(p) 24+ Sl sue Lo I iazas O !

ru@’» da ;,U.@,..*\\ u.a;w Lg.).;\ rs-.JL' bjjm S(p) C.l\ J._ey sq.@,w.b-
D(p)

5ol . nd ) Sl 236 o gl t,,w I oSl sae 3 ol Y
1058w G gmdl e (3 (g 2o e sl llgradl [adls (3 sl OB (g 5]

ACS = ((ADemand)( Supply D*(marginal CS)
Demand (0)

((ADemand)( upply j+(ASuppIy )J*(Average CS)
Demand



LJMJ\Q\J\ (O)Abbl\ub AS(p)<0 umuupﬂ\dﬂd\u\;,.oj
é\&“\ﬁ&bﬂ&ﬁb“%%\dﬁ&@ﬂ\ OJSJL}&J\
@év&\ﬂ;‘.ﬂ\w

o2 Bl e e Auldl eds 3 Ll o sl L3I 5 8 ez
o2 B3 o i LSS 5 ged) s pn JBe el iy 8 1,30
gl 2t ssl3) els ol el 3 el Lo g jall eSOl Byl i
b&J\mY\ﬂyow@M\Mu&\ La.\,;.bjlm SV AL
LSS dole daayy . £(S) >0 %;\\Wuzﬂmfuﬁmwmg.gﬂ\
Gl Dy e Bl @B JL L Jel E(5) Lol B, SIS
) oo sl Dl ol ) 5518() - £(d)

L sl ) sl Sluldl @al a3yl jarad O e

Al g el Sl Ll 5l ciade ollze Y Uy LolasYl oLl
BaSUg el iy (o pall (65 504 B il ST ol a5 5l
ides O b Elas o) oy LLaBY) (a2 O] by 019l
)y Al sty S Bl ja o e 51 BT Sl yﬂwd;u\
sl 1 BIG Gl ST e 5,8l pavasadl oW Clis 3 "
e ol el OF Eomy el (3 61 S0 eLio,y Sl Ay Al



uigam;ic;::ub.m ol i Aol lee 3 Iy o el Sl
AT dulys I e LolasiVl o)l 5all J2eV) anasadly dold) ol )l 5.4
Gt aaiy LU 5 3 LS e jlanly )lsel) jaeieS Gl
e 5eiS e Ol Aglong Gl i bshall 2V § penl L2
BT oba] wad B G ST i) e O 13 Ly Sl sl =
3 A By (3 30 ) B gl Slal o el

S Jloy Hlus e 5 L.,abm) m}; sdaiane dulydll Cow Lo e
8yme J le olulys 3 dezel paadl Ma g andl Lol dagy J8 25l
As Al ) oda Ll O Tl o TR | P PUPARES SR
e o B 23 Bles e Gl 4 Sl DS 3] L ST e
yj%;cs\muwv\@d@MTC@jgwﬂ\gﬁ&wg&rJ\
Gl o datas 31015 15 ST gl Ao i) g Al 72358 IS
OsShemdl 3t (2l D e ) Dl b g mndl dpil) o el il
Gl Jo ezt o1l hpd 1t oSO el gl daldl e Oylag 0l
e BT R 3 1 058, St Byl (3 e 5T 6 5T s ) )
gl ST ellgnll 2t 3 (ol 058 (o )l Bg 50 Al 3 el Ll
ST oo By 48 s o o) 2 S el 35t o 5
SN ¢ AV el Ltz 51l OB el 21 3 ade 2
b enn) £ 5 50 linils Ll )



DA Lol Bl e e dazas L) oo 52l 3T 555 O LoM 1
by 2l By e i LSS 5 gl s o B iy x50
Al lgdl sl 5al3) Sl ool jaudl 3 il do ol STl Eylonnas!
Tl Yl 35 Oles o ol add LS 8 Ltie Bl SY)
LS5 el Bhmyy - £(5) > 0 (5T Lo Lol & 0 0555 DU oda (3 .G g
Clall By e Glall @30 e JeT E(S) oAl s S
el Joo sl il s ) 551 €(5) - £(d)

& b o 58l e Lades Slul )l OUl a5 Gl ada Je
g Ll 5l Lele) OllzeY @5 Al Al 1ol 5 olall olslasy)
N O B P S VP S PN U LA PP S R P ISP U

Barnes, D. and Jonathan, H. (2000). Energy Subsidies in Developing Countries: Is
There a Role?. Energy and Poverty, Washington, DC: World Bank.

Davis, L. and Killian, L. (2007). The Allocative Cost of Price Ceilings: Lessons to
be Learned from the U.S. Residential Market for Natural Gas, unpublished
work paper, University of Michigan.

Friedman, M. and Stigler, G. J. (1946). Roofs or Ceilings? The Current Housing
Problem. TIrvington-on-Hudson, New York: Foundation for Economic
Education.

Glaeser, E. L. and Luttmer, E. (2003). The Misallocation Of Housing Under Rent
Control. American Economic Review, 93(4), 1027-1046.

GTZ (2007). International Fuel Prices, 5™ Edition.

Koplow, D. (2004). Subsidies to Energy Industries. Encyclopedia of Energy, 5, 749-
764.

Lott, J. (1990). Non-transferable Rents and an Unrecognized Social Cost of
Minimum Wage Laws. Journal of Labor Research, 11(4), 453-460.

Luttmer, E. (2007). Does the Minimum Wage Cause Inefficient Rationing?. The
B.E. Journal of Economic Analysis and Policy, 7(1) (Contributions), Article

49. Available at: http://www.bepress.com/bejeap/vol7/iss1/art49.



MacAvoy, P. and Pindyck, R. (1975). The Economics of the Natural Gas Shortage
1960-1980. Amsterdam: North-Holland Publishing Company.

Myerson, R. and Satterthwaite, M. (1983). Efficient Mechanisms for Bilateral
Trading. Journal of Economic Theory, 29, 265-281.

Palda, F. (2000). Some Deadweight Losses from the Minimum Wage: The Cases of
Full and Partial Compliance. Labour Economics, 7(6), 751-783.

Stieglitz, J. (2008). Government Failure vs. Market Failures: Principles of
Regulation. Tobin Project’s Conference on “Government and Markets:
Towards a New Theory of Regulation”, Yulee, Florida.

Townsend, R. and Prescott, E. (1984). Pareto Optima and Competitive Equilibria
with Adverse Selection and Moral Hazard. Econometrica, 52 (1), 21-45.

Viscusi, W., Harrington J. and Vernon, J. (2005). Economics of Regulation and
Antitrust, 4™ Edition, Cambridge, Massachusetts: MIT Press.

Wilson, J. D. (1985). Optimal Property Taxation in the Presence of Interregional
Capital Mobility. Journal of Urban Economics, 18(1), 73-89.
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Abstract. Resource allocation mechanisms are considered as one of the most important economic policy
tools on the use of which economic systems differ considerably according to ideological, political or even
social considerations at times. However, market price is considered to be one of the most important
resource allocation mechanisms where the forces of supply and demand determine equilibrium price and
quantity. But it has become increasingly customary for economic authorities to restrict prices for political
or social reasons by imposing a price which is higher or lower than the market price. Since this may
affect the supply and demand sides of the exchange process , the study attempted to trace the effect of this
on the optimum allocation of economic resources. The study concludes that restricting prices by imposing
price ceilings has the effect of reducing consumer surplus both in the short and long runs depending on
the elasticity of supply. An example is the price restriction of gasoline, wheat, and animals feed. Since
Pareto optimality postulates a situation that cannot be improved upon , it follows that the maximum
consumer surplus cannot be attained with a price restriction but rather without it.

Keywords: Pricing, Economic Goods, Resource Allocation, Market Price, Consumer Surplus, Pareto
Optimality.






Discriminant Analysis

/

/

I



o degez Jo 1S O Gl aeldl dadl ool Y1 ssaall 3
I s AT G e lem VI olaally cladall ST Sl s | oo (pbs slad

& wb}' %;"JU 4#\1\ QJE.‘\ RS QW\ EJ:é gl ‘g“"’js L}J
oo sl Gpaladl slael (3 oSO eV By ¢ ol SN e J gad|
oo Sl UM e by ol ] Ygos daw sl L5lunY) eIl
%;L‘TJL- J,&;'ob .ZJJ.U\ wj&u‘ dbf“?\-‘ Conas %;J\ :\fojg.;-\ C)Law\.%\j U,HJ\J.H
ealo Lo el ) delen Y1 bkl y ol ciliz Jgss (Sl ¢ oalad
el o g alslud 3ad 3

AbA” sda JE Y (lald Se Y ) LY sl ok
Bl a3 AU Lubd) e Lo oLl e B 3 TEelad)
C"Jb C@)Y\L}:;vugg,&usu&d\élcdaﬁs;gu Lf"“ﬁ 4\..4}.,4:-
S Sl Hlze W) 3 BT e 13] Lo saas ¢ dn S ekl e BLE aled
5 A slasVl sty Al Slast IS e wllaldl oda L)
il sl aaz T 4 o Y Gsndl 3 e S e el odadl
LS ud el oda ol a5 (uj O o9 -Technical Efficiency 4.2l 3¢S
.“@L;\gcw\wdwm@@ﬁg\w\o@}

(Romainville, 2000) ( )



LY et J) Bkl J o\ 3« Bladl M e LI A0 - 2 Y
D] o oy ) o 5 SN s 3 UL SV 5Ll = b IV e
Sleioly Uoles Ol gy Jommed) ol )3 @ glas 48 ¢ gy

3 T e S L seladly eadl slede CLQ.::,-YU slasVl elade O)
U 13) el d3laadl s Lo daiie gl sllae] J) e —aolazsl Ji2
Sl o dall Jo 552 0dd (pasll U ol Y mdl G
I Jel gl Je 5.8 20l ] o Ol ) oda oy el Lolo) 28Y1
(Masjuan and Troiano, 2009; Heikkila and Lonka, 2006; De 4w JUally dalazll
S Jl caw olul )l paa s <Ketele and Pirot, 2000; Boulet et al. 1993)
Ll gio s Gomeldl 3L e Bl OVl L o xSl gl (g B3I
RN ol (> 3 (Lassarre and Paty, 2003; Fisher, 1994) &1 Lgiy 1y 9 %;u\ cv:w‘
(Sévigny, 2003; Chakraborty et al. 2001; Cooper and Cohn, 1997) ¢ Jé-;})\ <l )
e e 5350 B ) Jel gl a sladVly dele V) G Il OF s
S f.A.L,.A.U Ll 3N 3 e S ‘CLQL;J\

Sl lll oS dale danay S e yully saandl Ol adl s ] (35

i) S same Ayl J) I s 3

3 el G clially Ll Lo e grald | @ ol (3 ~lnd) OF 43

S Sy Il il Jaad) paad) e Lalad g sdl s sazny

robe JIBLEYL Ol b a5 44 2 Liblly £S1,e1 ol e
Gl i e g1 451



s Ly s 83,31 pggie o gl M 3 Slulll CIET 585 55
o1 ST RLLL LIl alezal O LSS . pul )l Jramedly O3l alezal
dS-) Uy ¢ JEA e gy ail 2By wgie s eose 5205 JI el
.(Perry et al. 2001) C\"“ﬂ‘ Cua Sl 3 v J1 ) a2

ol S T el pend ) Sl s LY e peie Oly B
W 5391 OF Slulydll ads a5 3] ¢ Jaadl dadly &S @l e J5Y)
Il 63 322 e w8y Joiaad) @bl innl gug dad e O
Ol Ol e e G e, S LY e 3y .(Wolters, 1998)
oSl Gl ate i Lo pas ¢4 gy U 0olSYN Claga¥) 3 0 gLl
.performance goals (3 s2J! 5 c?LJ\ J:Aéi Gered) O 9oLl Ol 5 « mastery goals
(S s G 5 Ll A e by je Dy L (3 0 s (il S

LAbLI Ladl e 5,0l Bl Slubll e GBI el 5S
Be Lo gy LY psgie I I 3 olulull AT Loy 5 i) Al
Olgx g oy A dass il LSS Lew S olAl C
I OBV ol 3 b sy Gl dax cautonomy orientationd S|
W daseddl Comlo Wl e Jadl 3l ity o Bl dege Laynay
o Al anad s g jlasl ale a5k (541 controllable orientation @Szl

Aale pezl 51l VS il U ef Uy Lol and s

G Lo Lola 1550 s LI OB el )1 S U0 g wl by
(Fursenberg et al. 1999; Ct_?,;J\ 3"3; sz“‘ ("‘@'?J‘ﬁﬁ &‘)M\ @L" Gl; ,uLJ\



dde ol,d50 M e E3s ¢McDonough, 1997; Perna and Titus, 2005)
«(Shilkret and Nigrosh, 1997) 3 ,..Y! - Loall Lylg J1 548 g Lgw Lz
parenting style (Glasgow et al. suY! & Jola 3 ﬁ.@.‘ﬁ.’.\)kj ;Lgf}!\ ETRTENY
(Crosnoe, 2001; Conley, =LYL («.@JL.&\ s « 1997; Strage and Brandt, 1999)
e e 555 01 Lgla e ) (559015 J01) 2slal) 23U ol sl «2001)
.(Barling et al. 1999) &! ;1 G?L:;J\ e S B OLYL Ol b

Gsdl Jio g 3T Ol dse s Ol pane NS e Ll S35 OF A6 - Sa
(4.6.;;\.4:0.\‘5 ¢« parents’ educational attainment (Hong and Ho, 2005) ;L:USM Lfw\)JJ\
immigrant 5 >~ JI | Lo e VI V;.@.:—L'pﬂj < ethnicity (Hill et al. 2004) L;de\
.status (Tseng, 2004)

e o SA ol Jals ) ol OF ) ke syl jads
Sl rdloda o daas Al Slal ) s el G J] oS 1 (5 52l
Of s ! @lal, Al Reproduction models L1y J~ Q3 doge layaaig A LS

-Mobility models o3| s Lgd 35 & g L ge <!l oiﬁjé't

I e Sl (oMl s e ST (3 Lol 153 orls Zasldl OF b

fnsgadd LU SRS JUN GO e dakiz Ol JdS Sde ol pd5e
(Arias and é\ Clpagdad) L3l OlE) @zl BBU J55 g cdadadl
academic work  duw 5l ﬁJS L;.S.)Lsi})\ <S5 « McMahon, 2001; Eide et al. 1998)
Ly yb ¢ eyl By ¢ g 31 ) (335 USI) 355 ¢ g 501 el ) e g5 thic
«(Collier, 2000; Rau and Durand, 2000; Grubb, 2002).c Lz ﬁ,us



Ml el @uiy sl S A sVl eVl il
5 ) laaall elel ot @) & Ll @8 cdvising programs
Al apy wBles A Mall & Dl Ll & Ca\JS
.educational aspirations (Leigh and Gill, 2004 ; Regina and James, 2004). (“‘@‘5
e Sl el ed cdmald ] L5l Zalad) Jol sl Ganl 02 )5
Toaalh G U1 30 ez 0 (581 AN OVl iy Al ool i) Of

.(Attewell, 2001)

1 o olasly Lol Y 5L gV 3 dted) Lo W1 ol OF 43
UL delaz VI @dl) Soliall oda oy ey ) 5 L) 8 gy 2US
¢(Sireci et al., 2003) SISl podl ¢ (Perna, 2008)ipae it 3 kol iaals
pbadl e Ga S G| Ly Dladl LS Lol ¢l g B33V Ll
((Heller, 1999; Perna and Titus, 2005) dasld-| Lol juld does [ 48 Lol 4 S

S Jeloed) 42 b ke IS e Lyl odis oaes ¢ BLI L 3
I S5 ¢ ) el 511 3 2 220 ol el s S )
1393 0 o 55 pLal L (3 -londl) s 8315 Lo e ) Sl oal Ol
JsY Tslon s Il O Sl A8lias] ULy cpe Bl Gldy cwsliS
3l dnelg b 5l g BslaBY) o glad) 28T | peail s 3 10

Lomgdl U e 5 o gy Badill dny 2ol ng T ) Al 00 i
e A s Ayl (3 el il el 23 sanl) (g el Y1y ckezall
A A 3 Sl sl B e o ety (L33l a0l uils I



L) G s ‘qu&,\gwy\jcw\gs;;\dﬂw\@i&qﬁu
CURULE S COV [ KV Y VSOV | PO QR B0 (U O XS B S IR VRS
sde iy By uilis dnelst O ety B3laB Wl aplall LS 3 Y00 g —Y ooy
ialis Liad el oY 3a lale IS e Idatns WU VFVT OBl Y 30
sl ddl s st J) (sl I Ol g YIS Ea ) e il
el gy LIS 15gil 155585 OF o il e (sl Y0 oA =Yy
oSl Bled s A e ke

Sl e ) Ot &y o Lt 6 0555 Ol oY 58 lile gl
25 OOl OF Le 2485 dhay w31l oS ¥ 3 s e WIS e fuad O
oo LY Lo JIBLLYL ik slie w3l @ JI Y 5l cond Osbeny
SR Ll oy a3 U5 01 2 5302 Baas egele o b5 5 ) Al
L s e L] 5T L 35508 ol ol il e 1 SToae slay 4
RAENVIRPE RSP IR

OO L Lze Y1 fpmy BT ciiall Gl il e B3 ooy
OOl e 5 se 3y 055 L adbme ol g oyl Bl sl ol 1508 )
L U va

( ) ()



e et Jl OWall eV 5a Canan Led (U5

Yol sl e e d il O e g5md 2 Jo¥1 de yaddt o
AW YT easde w1 285) Ol g V155 IS L4 s

Slyw €51 e sl d 0 Ol e g 5o 1A Lo padtl o
(U oVE easie &l 25 5) @l g o V135 SN L4

Discriminant (_ alall >l F) S e ol B2y b alaseraly Lad o
Sl e iSO gl e g oMl Zalacll Jal pall Lz Analysis
Tl ey Glan Led (s pest) Oy

(D idl) o 55 s s A8 J 5L (g 5edl Jlondll 2 b
Oyerdl o ey Liad S (i) ool el Sl ol i) e de ety
G0 s eIl (g 535 5o S 1) Y sliwly LS il pans J) L sl i)
Al g ey g pde Dl

LIS (e gl 5,28 LIS e Jalall g el V) el g 524
— el B L el il g G ey Aol B s g2y e O 4
Ry U 055 el 3 lndl iy —Easlb) Wgis 3 Il (6 gre 6
2 oI il o o)1 L

Ll A o o sl 1 U s 1 (Gl £ 501 Gy JJSUI Jims o
el 3 oo Eneld) sl s |3 CIall bt gt OF J) s )
sl 3 B padly lndl J) oY



LIS aslgs e e tie Il e ) 1 iz pudle
axly 25 4l slze Yl ) P 8 iz e (3 L SU e Il J e
3 ol &513 3le 4 el &1 51 (S T LoV aal s IS Slisas

(el Yl da

Lo 13] a5t J) &akez Ol 3 o 2T Al olslam Y1y Sl CUT e

s 835 DIl L s 06 ¢ P oUally Ol sl Lze Y1 3 L]

Ol 195l 0 eI e e oLl A ad) s OB« . OOl 14
oL &5 SN ST 4 s £l LY

e Al U 8 Il Lt oty 1 Al il s o

A gl (30 pdon I O O ) o5 ) o i) s 22
ol 58 om0 geny ) ORI By gl pdl i) ST 055 od

O gy el Ol pansd ] Ol Lo @iy Ll WY1 s (35

Y GBUL e 0 gesldl Ol g ¢ Lgre o 0l sbllls udlis dodke pe

doad e CIl LelanVs LslasY das I 30 i ey
OOl g @l 15 A0 OVl = Lo (Sl e Ayl a3 ¢ gunl s
3.:.,.,4\.;-\ ﬁ.@.;w“).) Z.l,p\)lwul.c\jl& O‘i‘m

1, . ()

i MES ). -



G o e Olay OOl ¥ 58 O 13 5l e+ @Bl 1 O
SRS JOW [ RUPR-S SRp [F: 2 FRC CR RN B ROV PR B [ AC]
G s e Lo 55 01 Sl o el dis Lzl Al Ol s oglest
2 o e by dneldd

05Ss eV whane 3 1 Emald) Zulpal) dovie o O ghaamcd) O3l o
Lo il e e laznd blus] e dnaldl Ll yul) dmie e O sliamall S|
ol (e Jgmad| gl el V) Badall o4 el sl] s 55 3 1
.(2)3&‘&\

oLl CIUall dsladVy e la W LU s bl adl s i) U
1dca 1 4355 - dJI (Chakraborty et al. 2001) s T S5 Jro g
& subsidized lunch “a e ad £l el IS e (S5 LB (3 o 5gil)
SLY S oy St prald) @l (3 2l 3ol By ol Jla ) wglld
RRER

O i S Al 3 ool o OF 5,5 e Laad ) i)
B 4@%\Jﬁ§uu»}\w\jj @bﬁ\@\&%ﬂ\tﬂ@b
Il delam Y1y LoladY) L o)) 5 L)) d6l) OS¢ LIS

i MES ) - )



g LSS U Janss " el i) el (V) 03, J o)
CYTAET 5 TRYYA JIpadl e glas 123 F) Ble s £ Logd o ol
I (5 e 5B e oS Al oy . e Uas ials ] LY
Lozl odin A5 (Y) @3, gl el ] (3 4ty e 28L1 4l s I35
e o SIS (3 bl s e ghaa s L Y1 OOl OF (s
Aale iz Ol )l CIET wo L1 g0 2 piledl oday . Je -4

ool gl 5l "oasldl o3 Lo il M ccalyy” oo 3,801 2 Jal
3l oy lall LSS OVl J s L0 W s S8 3 el 3 6 &Y
VOV et L) SN G alad) i) L ol 20 ol y O el
i 59 Y e e B s e et 0 OVl Lay (Y
456 58 IS e Lyl e g g0l s ey OF o il e g (3 7,18
Ml ol a8 3 C’aj b gtns (...'CL'\ ¢ g csliam] colol ) das

.(Tests of Equality of Group Means) ( )

df2 dfl F
(Sig.) (Wilks' ambda)

: ; ) ()




.(Group Statistics) ( )

(Mean)
(Valid N)
(St.dev.)

s o s Bl &) TV AT Jalad) sl (V) (03 J g o

T b ey (Y) @3, Jguad (7 ydg\msa@@q,z@u%; F)




SIS s OF W S eIl 15)e O3l (3T L4 s
=) sVl ie el e (P Ol £ -Y) B3 e pedl 3 Lelis)) ST
.(CL{- <l g ¥

ST 158 sl s —iele 0L 01 sl s LY s 3y
O3S by oy cigalize wpgd 5 Jlsh sl e § 0S8 il — UL
(£ opias S8 pladl 5o 3 Al wgd ) 35 pe—le>
s ad 1525 el wanl G A Bl OF i e pag (3 @M
Gy LI L w3, 3 milad 58 @ iz Ut Loy 4] 0 gy s )
Al BLAL il

ST iy 1o e 25 3Ll OL6 el O e LS 555 3
BEERVINRES I SV 1L EUIPY SEEN U (W R UEes P v:\E
Ll a5l O LS dol Zaay mald Al )l dole Lavay dusl,all Dolbazal
V1ol eid @) () Ll (3 Lgam S il fiadl 32 e Lo ST
o s o b a3l e )l 2ol 50 S e (i i) |5 50
2l 3 oss o J)

Bonnd Ay ginn e s 4 "SIl (31,54 oY Sl OF oS

Te el 3 Lelin,l 28T o Lgte 1y @) G ULy Sl dyas (bl oMUall
.(CL,;C)\}.:..H Y —~)2.;‘9&é\y(c\.éc)\j;.u ¢ -Y)

s WLy (LML 0555 OF e ¥ < (Erlich, 1998) x| xS A3

L6935 1,2 des (a Donaldh) A, 1 OF J) s iy iy a5 LD



B3N e e LIS O Sy OVl i Lazn VI 5L (3 ST L1 2
e la) olbli )l 8055 3 Jhes A,k Oy « Bl el o2
sl @aln) gt o Vi A1 Osla gy @) gl OVl Buu
e Lasl 5,5 0 lels = 4o,V oda S (Lassarre and Paty, 2003)
Sl gao s 0,85 A Loy el e Gkl slae VI & gap 1 8 5all
Ll 5L Ll e a1 51 (e Lo 5 Ao A0l By Aiible

Al ey LY s e

el s I O < i 10T LV o8, d st iy
Loty i pne o 555 Lagd "nald | il jul) dmie e 0 sliamall O
g, ool (6 Ol e el cpdin O (Y) 03,5 J st iy
Slgw ¥ =) IV ie sadl (3 28T 0| 2 daol sl Aol ds Lz )
(g Oly -7 LW de ot 0 (A2

S AW 355 ane OF JI a5 A1 &, ovs 3] (S S
el 3 bl e Ll S OF Ss de ez V)

M\@kdy&ywwﬁy\éu\sﬁdurﬁﬁ
e gt WIS 3 Jadlly e W Ol e (g 4



.(Classification Results) ( )

(Predicted Group Membership)
(7)
( -) -)
(
(/¥4,8) Ao ATRIRIA )
(
(Z7V.1) YAA (YY) YAl )
(

e Ll OOl 18 5l 5aall 06 ¢ (¥) @35 gl DN 0 by LS 5
Jol o L O e e 200 Tl (LAY il SV e pastl 3
(UL YY)

@l (LI YAA L3 de et (3 o LIl OOl 8 gl sl 3y LS
AW 0V E) Jadlly (nmes Ll OMall sae o0 £V,

o= (o L) OVl 8 el sl s i il JST 4l Ll
et OOl sse e ZT0Y dy W 034 (6T (LI FAA+ 1YY 550l
AW VA ) il (e W)

L o8 Ol fage s 5 ) ol i) O ele ddaay J 53l (S
ST Ol e dom 5 0 Lo OOl 5w lally Lk o) s Y Ll 02 ML)
Zoped G Al e




Tago o o o S e el @ ladl (3 lndl Dles O
Agelezm V1 LalaBVl a5 e aldiece ale 555, a4 OY Il
L;:uLw_uo,uWhujsj.aﬁgg‘gj\,i\yuch'e;mﬁw@gaj
Loyl y bl 3 iSO) oy wealio d g sy Mo (bl sl Jb
LSS i aplasV A gl s § LS ) olbdlaall ods Jeg
Tl il ) I e G3 @y p w5 liS b J) 5 sa S e e

bﬁgplﬁ;ﬂy\jﬂ\wh}éggwcw}\oﬁmcb&_ﬁj
3520 caasy G wa g celenm Y any (el Lddly Lib W)
el B Y W85, 6 AT Ol gy ca ol e o)

3,305 Lela Wbzt 21 Jal ol oy e ga Slaly Lad ¢ Aulpll o 3
Aneld) 3 Bl Y ol Sl s e 5 3

Mg i 1 Sl ) e 238 e 31 o 55 Lgde Wlad ) sl
o ol U Bl g 13 Il (g s O J) Ll i35 ¢ 90 5M)
(S eeadl § el

o e ST O () ol s O R0 515 e sy ¢SS
Sl e ol da el el o) Ly sug Jgb oMl g Ll
15 Gyt 3 Sal lall wlawesdl § Aol 5l s w8 ) o Oall delie
e G ides sl 0135 a8 wliaad sy Eon 3 Sl Al e 0585
SO 52 Ll dga go Jeadl B gun



35 Il 2| 0L OF JI Ll il pll g5 225 ¢ (g T L e
P Lo o epMile e Ol ORI - londl o 3 e & gine B2 oy
Las jo 0555 A8 a1 las el s O pny cpd) Sl e il
el sy LI 350l Ay 5l e oMl Y 3a Lggrl o A1 Eib) ol paally
AP g 50 3

el 3 S e b 5u5a3 500 0 e ) I Bo s ey
e sl Ol e Al ol sLisl Glan Legd Bols  JLI
o i 55 5 st GBULI 5l 153585 @ &) el J51s (g 21 bl
395 58 W e OB ¢ pSlll (e gy LSy i 3 Olaalar 352y 0 3
Ol REL S SRR UA JENE FOE SO REVINCRERER U SR
el

Ol &slaBY s e leza V1 Zaio 1 OF J] 2l ) il s IS
Sl el 1 gl g o dd) OIS L ol o 5 e & yine B2 oy 355
el oda sdelan 5,9, G W e plntl) 8120 8 o Baol e Lielenn| Lo
AW Een)) BV IS e ST Ry O e

Ao S Ul Laal Lul )l 2518 I3 e o531 (Ss clale dhuay
o) 3o US nd 55 &y 5lLal CHER W2 I -2 WOWg B S S FER R E

Arias, O. and McMahon, W. W. (2001). Dynamic Rates of Return to Education in
the U.S. Economics of Education Review, 20 (2), 121-134.

Attewell, P. (2001). The Winner-take-all high School: Organizational Adaptations to
Educational Stratification. Sociology of Education, 74 (4), 267-295.



Barling, J., Zacharatos, A., and Hepburn, C. G. (1999). Parents' job Insecurity
Affects Children's Academic Performance through Cognitive Difficulties.
Journal of Applied Psychology, 84, 437-444.

Boulet, A., Savoie-Zajc, L. and Chevrier J. (1993). Les Stratégies D’apprentissage a
L’université. Ste-Foy, Presses de I’Université du Québec, 201-210.

Chakraborty, K., Biswas, B. and Lewis, C. (2001). Measurement of Technical
Efficiency in Public Education: A Sand Non-stochastic Production Function
Approach. Southern Economic Journal, 67 (4), 889-905.

Collier, P. J. (2000). The Effects of Completing a Capstone Course on Student
Identity. Sociology of Education, 73 (4), 285-299.

Conley, D. (2001). Capital for College: Parental Assets and Postsecondary
Schooling. Sociology of Education, 74 (1), 59-72.

Cooper, S.T. and Cohn, E. (1997). Estimation of a Frontier Production Function for
South Carolina Education Process. Economics of Education Review, 16 (1),
313-327.

Crosnoe, R. (2001). Academic Orientation and Parental Involvement in Education
During High School. Sociology of Education, 74 (3), 210-230.

De Ketele, J. and Pirot L. (2000). L’engagement Académique de L’étudiant comme
Facteur de Réussite a L’université: Etude Exploratoire Menée dans Deux
Facultés Contrastées. Revue des Sciences de L’Education, 22 (2), 367-394.

Eide, E., Brewer, D. J., and Ehrenberg, R. G. (1998). Does it Pay to Attend an Elite
Private College? Evidence on the Effects of Undergraduate College Quality
on Graduate School Attendance. Economics of Education Review, 17 (4),
371-391.

Erlich, V. (1998). Les Nouveaux Etudiants: Un Groupe Social en Mutation. Armand
Colin, Paris.

Fisher, S. (1994). Stress in academic Life. Open University Press, Buckingham.

Furstenberg, F. F., Cook, T. D., Eccles, J., Elder, G. H., and Sameroff, A. (1999).
Managing to Make it: Urban Families and Adolescent Success. University of
Chicago Press.

Glasgow, K. L., Dornbusch, S. M., Troyer, L., Steinberg, L., and Ritter, P. L.
(1997). Parenting Styles, Adolescents' attributions, and Educational
Outcomes in Nine Heterogeneous High School. Child Development, 68, 507-
529.

Grubb, W. N. (2002). State and Local Studies of Pre-baccalaureate Education.
Economics of Education Review, 21 (5), 401-419.

Heikkila, A. and Lonka, K. (2006). Studying in Higher Education: Students’
approaches to Learning, Self-regulation and Cognitive Strategies. Studies in
Higher Education, 31, 99-117.

Heller, D. E. (1999). The Effects of Tuition and State Financial Aid on Public
College Enrollment. Review of Higher Education, 23, 65-89.



Hill, N. E., Castellino, D. R., Lansford, J. E., Nowlin, P., Dodge, K. A., Bates, J. E.,
and Pettit, G.S. (2004). Parent Academic Involvement as Related to School
Behavior, Achievement, and Aspirations: Demographic Variations across
Adolescence. Child Development, 75, 1491-1509.

Hong, S., and Ho, H.-Z. (2005). Direct and Indirect Longitudinal Effects of Parental
Involvement on Student Achievement: Second-order Latent Growth
Modeling Across Ethnic Groups. Journal of Educational Psychology, 97, 32-
42.

Lassarre, D. and Paty, B. (2003). Stress et Conditions de Vie et D'études des
Etudiants: Enquéte sur une Année Universitaire. Revue de I'IRES, 43 (3), 95-
119.

Leigh, D. E., and Gill, A. M. (2003). Do Community Colleges Really Divert
Students from Earning Bachelor's Degrees?. Economics of Education Review,
22 (1), 23-41.

Masjuan, J.M and Troiano, H. (2009). University Students’ Success: A Psycho-
sociological Approach. Journal of High Education, 58, 15-28.

McDonough, P. M. (1997). Choosing Colleges: How Social Class and Schools
Structure Opportunity. State University of New York Press, New York.
Ministere de L'Enseignement Supérieur (MES). (2008). Bureau des Etudes, de

Planification et de la Programmation.

Perna, L. W. (2006). Studying College Choice: A Proposed Conceptual Model.
Higher Education: Handbook of Theory and Research, 21, 91-157.

Perna, L.W., and Titus, M. (2005). The Relationship between Parental Involvement
as Social Capital and College Enrollment: An Examination of Racial/Ethnic
Group Differences. Journal of Higher Education, 76, 485-518.

Perry, R. P., Hladkyj, S., Pekrun, R. H., and Pelletier, S. T. (2001). Academic
Control and Action Control in the Achievement of College Students: A
Longitudinal Field Study. Journal of Educational Psychology, 93, 776-789.

Rau, W., and Durand, A. (2000). The Academic Ethic and College Grades: Does
Hard Work Help Students to "Make the Grade"?. Sociology of Education, 73
(1), 19-38.

Romainville, M. (2000). L’échec dans L’université de Masse. L'Harmattan, Paris.
Regina, D.-A., and James, E. R. (2004). Charter Building and Labor Market
Contacts in Two-year Colleges. Sociology of Education, 77, 245-270.
Sévigny, D. (2003). Impact de la Défavorisation Socio-économique sur la
Diplomation des Eléves Inscrits dans les Ecoles Secondaires Publiques de

L'ile de Montréal. Comité de Gestion de la Taxe Scolaire, Montréal.

Shilkret, R., and Nigrosh, E. E. (1997). Assessing Students' Plans for College.

Journal of Counseling Psychology, 44, 222-231.



Sireci, S. G., Zanetti, M., and Berger, J. B. (2003). Recent and Anticipated Changes
in Post-secondary Admissions: A Survey of New England Colleges and
Universities. Review of Higher Education, 26, 323-342.

Strage, A., and Brandt, T. S. (1999). Authoritative Parenting and College Students'
Academic Adjustment and Success. Journal of Educational Psychology, 91,
146-156.

Tseng, V. (2004). Family Interdependence and Academic Adjustment to College:
Youth from Immigrant and U. S.-born Families. Child Development, 75, 966-
983.

Wolters, C. A. (1998). Self-regulated Learning and College Students' Regulation of

Motivation. Journal of Educational Psychology, 90, 224-235.



The Factors Affecting Student Success at University:
A Case Study in a Tunisian College

Anis S. Khayati
Assistant Professor, Economic & Finance Department.
College of Business and Economics - Qassim University.

(Received 21/3/2011; accepted for publication 8/10/2011)

Abstract. Many studies have sought to determine the potential factors that could increase success rates at
universities as one of the main measures of technical efficiency in higher education. In the same
framework, we try in this paper to analyze the impact of the student’s individual environment on his/her
results at university. We use a unique set of data containing an entirely newly enrolled student population
at a Tunisian college. The statistical results reached through the method of discriminant analysis reveal
that the overall requirements for success can be explained by a number of conditions: The pre-university
educational level, the student’s sex, the student’s place of residence and his/her social and economic
conditions. The study also presents some recommendations pertaining to the use of these relevant
variables in order to increase educational efficiency.

Keywords: Higher Education, Technical efficiency, Tunisia, Discriminant Analysis.
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FPE: Final prediction error
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No root lies outside the unit circle.
VAR satisfies the stability condition.
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The Role of Money in the Economy of Saudi Arabia
Vector Autoregressive Approach
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Abstract. This study aims to examine the role of money in the economic activities in the Kingdom of Saudi
Arabia through its impact on non-oil GDP and price level using annual data from 1968 to 2009. To achieve
this objective, the approach of vector-Autoregressive is used to examine the Variance Decomposition and
Impulse Response Functions in the short and long terms. The study finds that money supply as a monetary
instrument has a major role in explaining the variation in the non-oil GDP and price level in both medium
and long terms compared to the short term. Also, the results of the Impulse Response Functions reveal the
ability of money supply shocks to influence the non-oil GDP and price level in the short and long terms.
Although the influence of money on non-oil GDP does not seem to be consistent with the monetary theory
which claims the neutrality of money in the long run, this puzzling result can be attributed to the so-called
“Wealth Effect” of the private sector in Saudi Arabia.

Keywords: Role of Money, Saudi economy, Neutrality of money, Causal relationships, Vector
autoregression (VAR).
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Abstract. The Saudi stock market is more than 25 years old, and since its birth in 1985 and until 2005,
there has been no major collapse. However, during the last few years (2006 — 2009), the market has
witnessed two crises, the first is a major one and the second is minor. The purpose of this research is to
determine the impact of the 2006 stock crisis on the stock market behavior and examine the effect of this
crisis on stock prices and stock returns using three models (financial, economic and accounting). The
comparison and regression results reveal that stock market behavior did change after the crisis. The
financial model has been heavily affected by the crisis (adjusted R2 declined from 0.41 to 0.15 only after
the crisis), whilst the economic model has only slightly changed (adjusted R2 was 0.61 before the crisis
and 0.62 after it). The accounting model was also affected by the 2006 crisis, but not significantly. Even
though the power of the model was lower after the crisis, it remained high and significant.

Keywords: Saudi stock crises, Share prices, Stock returns, Regression, Models.
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Introduction

The Saudi Stock Market is a relatively recent phenomenon and has only developed
as a recognized market within the last eight years. Since its birth until the mid of
2003, the market was almost stable. Then a sharp increase peaked in February 2006.
From 2006 until now (10-10-2009), the stock market has gone through two crises (in
2006 and 2008).

Stock crises have a strong effect not only on people, but also on economical
and financial hypotheses and theories. This has led to an existence of new field of
study and area of research, which can be called "stock market crises studies." The
current study can be categorized as one of these studies. The aim of this study,
however, is to examine how stock prices and returns can be affected by stock crises
using Saudi stock market as a case study.

As explained by Wikipedia, the stock market crash is "a sudden dramatic
decline of stock prices across a significant cross-section of a stock market. Crashes
are driven by panic as much as by underlying economic factors. They often follow
speculative stock market bubbles." Throughout the history, many stock market crises
occurred with a short or long run effect. However, the most noticeable global crises
are the 1929, October 1987 as well as the middle periods of 1997, 2001, 2008-9. As
a cause of, or a result of such crises, many corporate accounting scandals have arisen
in major and global companies. Australian Merchant Bank, Nugan Hand Bank,
Enron, WorldCom, Tyco International, OneTel, and HIH International are famous
cases of disaster.

Although there are large volumes of research on stock market prices and
returns, fewer are concerned with stock crises and most of these studies focused on
developed countries. The impacts of stock crises in recently developing markets,
such as the Saudi stock market, are still under researched, and thus, more studies are
warranted. The effects of the stock market crises can be of many different forms and
shapes. Here we are investigating the possible effect on stock market behavior using
three dimensions. The first is the relationship between share price and share
performance. The second is the relation between share price and share traffic. The
third is the application of the accounting conservatism theory.

Literature Review

The prices, earnings and returns of shares were the spotlight of the vast
majority research on stock markets. Different approaches were utilized. Some
studies (for example, Fair, 2002; Damir, 2006; and Liu, 2006) used time series data
to review stock market behavior in the past and to predict the future. Some other
studies (such as, Campbell and Shiller, 1988; Goetzmann and Jorion, 1995; Lettau
and Ludvigson, 2005; Lee, 2006) focused on investigating the relationship between
share prices and company performance, whilst others (for instance, Crouch, 1970;
Smirlock and Starks, 1985; Hiemstra and Jones, 1995; Silvapulle and Choi, 1999;
Groenewold 2004) looked at the relationship between share prices or share returns
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and trade volume. Some researchers (for example, Ray and Tsay, 2000; Areal and
Taylor, 2002; Cochran and Mansur, 2002; Sabri, 2004; Nguyen and Bellalah, 2008;
Hung, 2009) focused on the stock market volatility. Cochran and Mansur used
monthly basis and various five-year intervals for nearly 70 years and found that
stock volatility is much larger in recent times. This volatility could be caused by
stock crises. Sabri studies the relationship between Stock Return Volatility and
Market Crisis.

One important conclusion of the findings of these studies is that stock market
behavior and stock market components are sensitive to various factors. The
consequence of some factors can be a disaster that leads to a stock market crisis.
Throughout the history of the worldwide stock market, there were unforgettable
tragedies, tragedies that had a great impact on both investors' decisions and stock
market behavior. Many studies endeavored to investigate the causes and/or the
outcomes of the stock market crises. The majority of the these studies took place in
the developed nations (for recent studies, see for example, Vo and Daly, 2005; Patev
et. al. 2006; Crouzille, et. al. 2006; Mahmood and Ali, 2007; Siklos, 2008; Zhou
and Sornette, 2009) but much fewer are concerned with stock market crises in
developing markets.

One of the recent studies of developing stock market is Al-Twaijry (2007). Al-
Twaijry looked at the history of the Saudi stock market from its formal initial and
partially discussed the stock market crisis of 2006. His results suggested that EPS
and DPS are not good predictors of share prices during the time of crisis. R*-
adjusted dropped from 0.62 in the year before the crisis (2005) into 0.04 in the crisis
year (2006). However, Al-Twiajry concluded that daily number of trades, turnover,
and values had a strong association with stock prices even during the market crises.
Al-Twaijry had assumed that the stock market crisis, which started end of February
2006, had lasted only for a few months, and that there had been no justification for
this assumption. The crisis had not ended until the begging of 2007 because the
behavior of the share prices was not stable until 2007.

Conservatism in accounting, which is one of the most ancient and most
pervasive principles of accounting valuation (Sterling, 1970), means recognizing
bad news earlier than good news on financial statements, and thus, in share earnings
and share prices. Basu (1997), Watts (2003), Bal and Sadka (2005) saw
conservatism to be one of most important principles of accounting. Browning and
Weil (2002) suggested that the investors’ anxieties about accounting problems could
lead to stock market collapse. To empirically examine the principle of conservatism
three approaches were used: net asset measures, earnings and accrual measures, and
earnings/stock returns relation measures. Basu (1997) has developed an equation
using the third approach and used his model to regress annual earnings on stock
returns of the same year using U.S. data. Basu's findings were consistent with his
predictions of conservatism. Using variations on this methodology, some studies,
such as Ball, et. al. (2000) and Holthausen and Watts (2001), reported similar result.
The newest study in this context is the study of Warganegara and Vionita (2009).
Warganegara and Vionita focused on earnings quality in Indonesian capital market



4 Abdulrahman A. M. Al-Twaijry

using piecewise-linear regressions model developed by Basu (1997). Conditional
conservatism theory was examined through the financial crisis which took place
1997. The regression results, in general, showed that prior to the crisis, share returns
did not lead the earnings whiles earnings reflect good news more promptly than bad
news after the crisis. This suggests that asymmetric recognition of bad news was
more prominent before the crisis while recognition of good news was more
prominent after the crises. The authors, though, concluded that the level of
conditional conservatism in the financial accounting system in Indonesia had
declined after the crisis. In addition, the results of the study established that after the
crisis, accounting practice had become less conservative since association between
earnings and returns became weak.

Data and Methodology

The data of this study was collected from all available Saudi stock companies
(70 in 2005 and 46 in 2007) and stock prices and index. Tadawul is the main source
of the data, which consist of numbers of shares traded, volumes, values, share
dividends, share earnings, share book values, equity returns, returns on total assets,
dividend yields, and share prices and the index. Since some stock companies had not
revealed all or some of this information, they were excluded from the sample.

The purpose of this study is to examine the impact of the 2006 stock crisis
on the three theoretical models that were built in a normal framework find out to
what extent the crisis might have on these models and in which direction it pushed
them. This will be done through a comparison of the models' estimation results
before the crisis to the results after the crisis.

First Model (A Financial Theory)

According to the financial asset pricing theory, the share price is the
discounted value of future expected dividends which can be modeled as follow,
assuming that the long term cost of equity is constant:

P=E([" eV D(s) ds)

where:

P: is the current share price at time t,
i is the risk adjusted discount rate,
D(s) is the dividends at time s, and

E is the expectation operator at time t.

This equation reveals that the holder of a share is interested in the entire
sequence of dividend payments. This infinite sequence can be represented by two
factors, the current dividends and the expected growth in the dividends. Based on
the fact that the most important and predictable cause of growth in a firm’s
dividends is the profit, the above equation can be replaced by the following model:

P=a,ta;Dital+u
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where:

P is the share price at time t.
Dy is the dividends at time t.
l; is the profit at time t.

U, is the disturbance term.

This model was initially introduced by Gordon (1959) and developed and
estimated by many following researchers. It is appropriate with price index and
aggregate time series date. However before using it for individual firms, the
dependent variable (P;) needs to be adjusted to eliminate any possible size effect.
This adjustment can be done through dividing share market price (P;) by share book
value (BVy). Therefore the above model will become as follows:

Pt/BVt=aQ+a1Dt+a2L+ut

Second Model (An Economical Philosophy)

According to the economic pricing theory, the market price of a commodity in
a competitive market is determined by both demand and supply sides. This means
that the share price is affected by the share trade. The following model which was
estimated by Al-Twaijry (2007), suggests that the changes in the share price can be
predicted via the changes in the number, volume, and value of trades:

P =D, log(Trades) + b, log(Volume) + b; log(Value) + ¢

It should be noticed that the use of the natural logarithm is more appropriate
here to make the regression more sensible. Although there is no constant in this
model, the decision on whether to leave out the constant should be based on its
significance. Similarly, and as we said about the financial model, to eliminate the
likelihood of size effect, the dependent variable should be controlled by the share
book value, and thus the model will become as following:

P/ BV =a,+ b; log(Trades) + b, log(Volume) + b; log(Value) + ¢

Third Model (An Accounting Principle)

Conservatism is an important principle in financial accounting field and could
be defined as a differential or asymmetric standard of verifiability for gains and
losses. The earnings/stock returns relation measure is widely used to test this
principle empirically. Ball and Brown (1968) argued that share price reflects all
relevant information from different resources including sources from other than
current accounting earnings, and so share price shall lead the accounting earnings.

Basu (1997) predicts that stock returns and earnings tend to reflect losses in the
same period, but stock returns reflect gains earlier than earnings. To provide
estimates of his conservatism measure, Basu (1997) developed the following
regression model:
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Xit
Pl't—l.

=ay+ a, D+ ByR;, + B4R, * D

where:

Xit is net income per share for firm i in financial year t,

Pit1 is stock price for firm i at the beginning of the year.

R;: is the period return for firm i in year t,

D s a dummy variable, take 1 if Rit is negative and 0 if otherwise.

To avoid any possible size effect, the company return should be measured in
terms of an asset unit or an equity unit. Thus, this model will be developed and the
company period return (Rj;) will be divided by the company's total assets in order to
obtain the return on assets. Also this model will be examined using return on equity
as an alternative of return on assets, which will help comparing the extent of crisis
effect on assets and equity.

Saudi Stock Market at Glance

The oldest Saudi stock company was initiated around 70 years ago. However,
the formal record of the stock index can be traced back to 1985. The first day of the
stock index was the 28™ of February 1985, and it commenced with 1,000 points,
when there were about 50 joint stock companies. The number of companies had
doubled by 1995 and then declined to about 90 by the end of 2000. As of September
30, 2009, publicly held Saudi companies were 135 registered stock companies
representing fifteen sectors: banking (11), petrochemical industries (14), cement (8),
retail (9), energy & utilities (2), agriculture & food industries (15),
telecommunication & information technology (4), insurance (25), multi-investment
(7), industrial investment (11), building & construction (13), real estate development
(7), transport (4), media and publishing (3), hotel & tourism (2).

The Saudi Shares Registration Company was established in 1985 (Al-Rumaihi,
1997, p.182), and in 1990, the Electronic Securities Information System was
introduced by the Saudi Arabian Monetary Agency, the Saudi central bank (Azzam,
1993), while the Saudi Stock Company (TADAWUL) was created in October 2001.
The first vital regulation knowing as “Capital Market Law,” which restructured the
capital market in the Kingdom, was introduced in July of 2003.

Despite the fact that the number of Saudi Stock Companies is relatively small,
the stock market represents about 60% of the invested capital in the country. On the
other hand, the Saudi stock market is the largest market in the entire Arab World.

Graph (1) explains the behavior of the general stock price index from its birth
until end of 2004 (before the dramatic changes).
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Graph (1). Index weekly behavior from its birth up to end of 2004.

The Saudi stock index started on 28 February 1985 with 1,000 points, only to
attain its lowest level ever, 630.41 during the month of September 1986 (a decrease
of 37%). It then returned to growth, to reach its highest point 1,182.37 during the
month of June 1990 (an increase of 88% from its lowest level). Then it fell again,
still above 1,000 points, and remained between 1,000 and 2,000 points for about
eight years (1992-2000). It should be noticed that, during this period, most of the
well known, international stock markets were thriving at their highest levels (Damir
2005, Shiller, 2005). From the year 2000 onward, the index was drifting up, to
surpass 8,000 points by end of 2004. Graph (2) shows the second stage (of the
dramatic changes) of the index.
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Graph (2). Index daily behavior during 2005, 2006(crisis time), 2007.

As shown in the graph above, the index started again from nearly 8,000 points and
was generally increasing, until it reached a peak (20,634.86 points) on the 25" of
February 2006. Al-Twaijry (2007) saw that the possible source for this boom was a great
number of people starting to invest in the stock market directly or via the portfolios
provided by banks. This rise in new investors resulted in a large increase in the demand
side for shares. The index fell from the summit, resulting in a tragic stock market crisis,
one that had never been happened before. As can be seen from the graph, the index had
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been jumping, again to reach by the end of 2006 8,000 points again, we can learn from
this, that sharp unjustified increase was mostly followed by a sharp drop off. The index
then was almost stable during the year of 2007. Graph (3), however illustrates the third
stage (after the dramatic changes) of the index.
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Graph (3). Index daily behavior from beginning of 2008 until now (31-8-2009).

Graph (3) exhibits the index movement during the last 2 years. The index was
fluctuating near 10,000 points for the first half of 2008. The general trend during the
second half of 2008 was downward to reach its bottom (4,264.52) on the 23" of
November 2008. During 2009, the index behavior was somewhat stable and
fluctuated around 5,000 points.

From these graphical analyses, we may conclude that throughout its history,
from its birth in 1985, Saudi stock general index has passed two crises. First one, the
major one, started and ended in year 2006. Second one started and ended in the first
half of 2008.

Return Analysis

Stock market return is widely used to measure the benefit of holding shares
either in the short or the long run. Also stock return can be used to measure stock
risk. Throughout Saudi stock history, gross stock market return behavior is
explained in the following graphs (4, 5, and 6).
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Graph (5). Saudi stock market gross return behavior during 2005 and 2006 (crisis period).
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Graph (6). Saudi stock market gross return behavior during 2008 and 2009 (post crisis).

Stock return volatility was small for the 19 years from 1985 to 2003, and so
this period was proper for risk-wary investor. However, as reflected in Graph (5),
the volatility of stock return was extremely high during 2005 and 2006. The variance
between the highest (over 1,000 p) and the lowest (near -1,500 p) is 2,500. This
period was the riskiest time for stock market investors and probably not appropriate
for most Saudi investors since Saudi society was classified as a risk-averse society.
(Hofstede's 1991; Al-Twaijry, 2007). During the last two years (2008-2009), and
except for February and the second half of 2008 (during the second stock crisis), the
volatility of the index return was small and ranged between -250 and +250.
Statistical tests show that the index’ historical weekly and daily returns were not
significantly different from zero.

What can be understood form this historical analysis of the periods before,
during, and after the crises is that the behavior of the stock prices and returns have
changed, that investor behavior has also changed, and that probably investors are
now very careful about when, where, and how to invest their money.

Pre and Post Crisis Comparison Analysis

During 2006, the Saudi Stock Market collapsed and the price index lost over
13,000 points (65% of its top level). This was the first time in the entire Saudi stock
market history for this to have happened. There was no sudden event leading to this
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heavy decline in the share prices. Many things had changed after the crisis, either
relating to the regulations or to the business and stock trade. Maybe there are some
other things that had not changed. Based on the comparison, we can distinguish
between what could be affected and what might not be affected by the crisis and
how heavy is the effect using simple figures and advanced models.

It should be noticed that, during 2006, some new rules were applied in the
Saudi stock market. One of them was a one to five share split. Consequently, some
of the measurements and values cannot be compared and analyzed without removing
the effect of the share split. Tables (1 and 2) compare the stock price and stock
return across all industries.

Table (1). Stock average prices comparison.

Index 2004 (Before the crisis) 2007 (After the crisis)
Mean Std. Deviation Mean Std. Deviation
Banks 13481.01 2721.74 21377.55 2884.97
Industrial 10311.77 2809.82 19226.58 3027.54
Cement 4471.17 454.57 5713.36 485.25
Services 1915.88 322.74 2035.65 184.69
Electricity 2640.06 374.35 1268.40 119.58
Telecom 3046.93 347.87 2706.40 269.48
Insurance - - 1832.96 416.60
Agriculture 1940.01 431.68 4102.95 478.15
ALL (General) 6017.92 1071.01 8049.04 983.48

Table (2). Stock Average Return Comparison.

Index 2004 (Before the crisis) 2007 (After the crisis)
Mean Std. Deviation Mean Std. Deviation

Banks 33.11 152.54 30.93 1869.17
Industrial 32.51 185.55 50.03 1735.30
Cement 5.01 317.13 5.76 512.37
Services 2.95 40.08 1.00 189.56
Electricity 2.23 73.87 0.51 110.24
Telecom 4.17 49.23 0.74 247.68
Insurance - - 3.65 211.72
Agriculture 3.98 60.52 1.43 411.05
ALL (General) 12.66 80.05 12.93 718.00

The mean of the price index of the banking, industrial, and agricultural sectors was
much higher after the crisis (80%+) whilst the SD had not significantly changed.
Investors probably saw these sectors to be more reliable for investment. Although the
general index increased after the crisis by about 1/3, the electricity and telecom indices
had decreased with smaller SDs, and this decline may imply that these sectors had been
affected more by the crisis than other sectors. By looking at the sector stock return, we
can look more deeply into the effect of the crisis on the prices.

From the return mean comparisons, we find that the larger return is within the
industrial sector (54%). The stock return in most sectors had heavily declined after
the crises (up to over 80%). Furthermore, the SDs had become very large after the
crisis compared to before the crisis. These large SDs are a sign of large volatility and
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existence of risk. Risk-averse investors should not be happy with this case and might
prefer to withdraw from the market while speculators control the market.

Table (3) confirms what was expected above based on SD comparisons. The
average number of daily trades had declined by more than 300 (20%). Daily traded
stock value decreased from SR 211 million to SR 72 million (by 66%) which may
suggest that more people exited from market after the crisis than those who entered
it. From this we can say that the crisis has changed investment behavior.

Table (3). Stock Traffic Comparison.

Item Early 2005 (Before the crisis) Early 2008 (After the crisis)
Mean Std. Deviation Mean Std. Deviation

Trades 1507 2288 1203 1539

Volume 692747 1317172 1512289 3044651

Value 210629043 464378770 71885779 143409784

Table (4). Stock and Company Performance Comparison.

ltem 2004 (Before the crisis) 2007 (After the crisis)
Mean Std. Deviation Mean Std. Deviation

Dividend per Share 7.56 8.90 8.18 10.77

Earnings per Share 12.19 14.71 16.94 17.11

Book Value per Share 89.81 93.21 88.95 35.20

Return Equity % 11.73 12.34 15.17 13.75

Return on Total Assets % 6.64 8.62 7.71 9.36

Although stock crises are expected to have a strong effect on stock prices and
returns, they may have no impact on company performance unless a major portion of the
company business and income is associated with investment in the stock market or
unless they are related to it. As can be seen in Table (4), The mean of the Saudi stock
company dividends per share had increased by 8% after the crisis. The increase in the
mean was accompanied by one in the SD. The mean of the earnings per share after the
crisis was nearly 40% higher than it was before the crisis. While the mean of the share
book value had not changed significantly, its SD had decreased by 60%. By comparing
return on equity to return on assets before and after the crisis, we find that the increase in
the return on equity was almost double the increase in the return on assets and this might
mean that stock companies leverage increased after the crisis.

Table (5). Stock Performance Comparison.

2004 (Before the crisis) 2007 (After the crisis)
Item Mean Std. Mean Std.
Deviation Deviation
Dividend Yield in % 1.66 1.60 1.71 1.98
Price to Book value Ratio 4.14 2.30 3.47 1.68
Earning to Price Ratio 0.04 0.04 0.05 0.04

Table (5) suggests that dividend yield Dividend yield had not been much
affected by the crisis, but its SD was larger after the crisis. Thus, the dividend yield
widened among the stock companies after the crisis. The mean of the share market
to book value was 4.14. Therefore, on average, the stock trading price was larger
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than its book value by more than four times. However, this ratio decreased after the
crisis to be, on average, less than three and a half, a factor associated with a large
decrease in the SD. On the other hand, the share-earnings to share-price ratio was,
on average, higher (by about 25%) after the crisis. The increased ratio confirms that,
in general, the performance of stock companies was better taking into account that
share price, in most companies, is higher after the crisis. Although the fact that, in
general, stock companies are better of after a crisis in terms of profitability, the
results of the crisis in question were that most investors had lost confident in the
stock market. On the other hand, these findings may suggest that most share holders
in the Saudi stock market either did not know about accounting figures which
measure the status of a firm, did not care, or maybe did not believe in them. This
situation has led Tadawul and other concerned governmental and private bodies to
take more effort in educating the public about how to take the right investment
decisions, especially after a crisis.

To examine to what extent can a stock crisis affect the models of finance,
economics, and accounting, the three models were estimated using the Saudi stock
data before and after the 2006 stock market crisis. The regression results of model
one are exhibited in Table (6).

Table (6). Ordinary Least Square Estimation Regression Results of the First Model

Independent Variable 2004 (Before the crisis) 2007 (After the crisis)
Constant (a) 2.941 2.873
(0.000) (0.000)
EPS (bl) 0.121 0.029
(0.000) (0.801)
DPS (b2) -0.037 0.303
(0.490) (0.104)
R2 (adjusted) 0.41 0.15
(0.000) (0.012)

Figures in parentheses reflect the significance.

The constant of the model after the crisis was very close to that before the
crisis, and the significance in both is the same. This means that, on average, the
price of a share was nearly three times its book value and the crisis had not
significantly affected this relation. However, EPS was a significant factor in
explaining the change in the price to book value ratio before the crisis, but it became
small and insignificant after the crisis. The opposite happened with DPS since its
coefficient was small-negative and insignificant before the crisis and changed after
the crisis to be positive-high with better significance. From this comparison, it can
be inferred that crises make people look at what they get instead of what they
expect. In other words, crises make people more concerned about the short run
instead of the long run.

From the R?, it is clear that before the crisis this model was good in explaining
the changes in the share prices with their relation to book value. However, after the
crisis, the model became much weaker. R? reduced from 0.41 to only 0.15 and less
significance. This means that, after the crisis, 85% of the changes in the share prices



Stock Crises and Stock Behavior: Case of Saudi Stock Market 13

are related to factors other than the firm performance (EPS and DPS) and thus this
model is not always an appropriate measure for predicting stock price changes.

Second model aims to measure the relationship between stock price change in
connection with its book value and share daily traffic. Figures in table (7) are the
regression results of the estimation of this model.

Table (7). Ordinary Least Square Estimation Regression Results of the Second Model

Independent Variable Early 2005 (Before the crisis) Early 2008 (After the crisis)
Constant (a) -10.366 -7.207
(0.000) (0.004)
logTrades (b1) 0.751 1.090
(0.480) (0.206)
logVolume (b2) -5.554 -4.891
(0.000) (0.000)
logValue (b3) 5.413 4.797
(0.000) 0.000
R2 (adjusted) 0.61 0.62
(0.000) (0.000)

Figures in parentheses reflect the significance.

By comparing the results of the estimation before and after the 2006 crisis, we
find that the model is reliable and only small changes occurred. In both cases, the
constant was negative while significant. Although the coefficient of the log number
of trades was higher after the crisis, it remained insignificant. Coefficients of log
volume and log value are significant at the 1% level in both cases. The relationship
between share volume and its price ratio to book value is significantly negative
while the relationship between this ratio and share value is significantly positive.

R’ (adjusted) is almost the same before and after the crisis with the same
significance level. This means that, based on the share traffic, at least 60% of the
share price changes can be predicted, and there was no significant effect of the stock
crisis in this model. This result is consistent with the finding of Al-Twaijry (2007).
The third model has been developed to measure the conservatism principle in
accounting. Regression results are presented in tables (8).

Table (8). Ordinary Least Square Estimation Regression Results of the Third Model
(using the return on assets variable)

Independent Variable 2004 (Before the crisis) 2007 (After the crisis)
Constant (a.0) 0.030 0.030
(0.000) (0.000)
D (al) -0.028 -0.039
(0.010) (0.007)
R/A (B0) 0.002 0.002
(0.000) (0.000)
D*(R/A) (B1) 0.004 -0.002
(0.007) 0.370
R2 (adjusted) 0.73 0.62
(0.000) (0.000)

Figures in parentheses reflect the significance.
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The values of the constant and R/A with their significance level are exactly the
same before and after the 2006 crisis. Based on this result, we can infer that the
magnitude of change in the assets return was exactly the same in both cases. It is
evident that the adjusted R? in the post-crisis period was lower than it was in the pre-
crisis period by more than 10%, indicating a lower explanatory power of the model
for the post-crisis period. Although B, is exactly the same pre-crisis and post-crisis,
By was positive and significant before the crisis and changed to be negative and
insignificant after the crisis. This might suggest that conservatism was stronger
before the crisis. This inference is consistent with the finding of Warganegara and
Vionita (2009). What might be concluded from this comparison is that before and
after the crisis, the increase or decrease in share returns did have the same impacts
on the standardized net income changes. Going further and examining the model
using return on equity instead of return on total assets, we get the regression results
presented in Table (9).

Table (9). Ordinary Least Square Estimation Regression Results of the Third Model
(using the return on equity variable)

Independent Variable 2004 (Before the crisis) 2007 (After the crisis)
Constant (0.0) 0.019 0.013
(0.000) (0.009)
D (al) -0.014 -0.019
(0.114) (0.103)
R/E (B0) 0.002 0.002
(0.000) (0.000)
D*(R/E) (B1) 0.003 -0.001
(0.002) (0.356)
R2 (adjusted) 0.83 0.79
(0.000) (0.000)

Figures in parentheses reflect the significance.

The constant (ay) was higher pre-crisis and significant in both cases (at the 1%
level) whilst a; remained insignificant. By and its significance had not changed,
suggesting that return on equity has the same power before and after the crisis. Thus,
its effect on stock return was not influenced by the crisis. f; was positive and
significant before the crisis but changed to be negatively insignificant after the
crisis. Adjusted R” was significantly high in both cases although it was higher before
the crisis. When comparing these findings to the estimation when using R/A, we can
conclude that the model with R/E is more powerful.

Conclusion

A quarter of a century has passed since the stock price index of the Saudi stock
market was initiated in 1985. The number of joint stock companies was about 50
during the 80s and around 90 in the 90’s. To date (10-10-2009), the number has
reached 135. The stock price index started with 1,000 points and remained, in the
following 15 years (from 1985 to 1999), near its original level (with a low near 600
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points and highest near 2,200 with an average of about 1,500). Then the index began
growing faster until 2003, when it went up sharply and kept rising without major
breakdowns to reach its peak (over 20,600) during February 2006. By end of the
month of February, a major stock market crisis started, and by May 2006, the index
reached 10,000 points and at the end of 2006, the index was below 7,000 points.
During 2006, the stock index lost more than 13,000 points (65% of its value).
During 2007 and the first half of 2008, the index was almost stable. The second half
of 2008 saw another but softer, minor crisis. By end of November 2008, the index
reached its lowest level (less than 4,300 points). During this year (2009), the index
behavior was fairly stable and fluctuated around 5,000 points.

The stock market index return was nearly stable from the index
commencement in 1985 until 2003. The highest return volatility occurred during
2006, ranging between -1500 and +1000. A search for any significant return
differences from zero shows no statistically significant differences from zero in the
index’ historical weekly and daily returns.

The stock indices of banking, industrial, and agricultural sectors were much
higher after the 2006 crisis whilst the electricity and telecom indices declined.
Although the stock return in most sectors had heavily turned down after the crises
(up to over 80%), the stock return of the industrial sector was the reverse. It
increased by more than half after the crisis. Furthermore, the SDs were very large
after the crisis compared to those before the crisis. This big change in the SDs could
be a sign of large volatility and existence of risk. This change in the stock behavior
definitely affects large portion of investors, and this was also reflected by the large
decrease in the number of daily trades and their values. The performance of stock
firms was better after the crisis in terms of earnings. DPS was higher after the crisis,
and EPS was even much higher (about 40%). Dividend yield did not change by
much but the earnings to price ratio increased by 25%. These findings confirm that,
although the performance of the stock companies was better after the crisis, people
were not confident enough to remain in the market or to reinvest in stock market
shares as they had done before.

To examine to what extent 2006 stock market crisis has affected financial,
economical, and accounting theories, three models were developed and estimated
using pre-crisis and post-crisis data from the stock market. The first model (a
financial theory) was highly affected by the crisis. Values of EPS, DPS, and adjusted
R’ changed significantly after the crisis. For example, R* declined from 0.41 to only
0.15, and this means that, after the crisis, 85% of the changes in the share prices are
associated with factors other than the performance of the firm. It is clear that the
financial model is very sensitive to a stock market crisis. The second model (an
economical philosophy) has not been affected by the crisis since the changes were
small and insignificant. For example, adjusted R? is almost the same before and after
the crisis (only a 1% change) with the same significance level. This may confirm
that the economic model is not sensitive to a crisis of stock market. The Third Model
(an accounting principle) was partially affected by the crisis. The coefficients of R/A
and R/E after the crisis are exactly the same as before the crisis. However, the other
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independent variables (other than the constant) changed significantly. Although
adjusted R? decreased after the crisis, it remained high (above 0.60) and significant.
Based on that, the Accounting Model can be classified as semi-sensitive to stock
market crisis.

We may conclude from the findings of this study that not all the theories hold
true all the time. Crises can heavily reduce the value of a theoretical model, but
some models can remain trustworthy even after crises. Although the existence of
crises, such as financial and stock crises, have caused severe harm to many people
and organizations, the academic community should take advantage of the occurrence
of crises to test the validity of hypotheses and theories. Adjustments to such
hypotheses and theories may be found necessary.

Further studies are needed to examine other theoretical models that might be
affected by stock crises. Culture, in particular, in developing nations plays a
significant role on the reaction to stock market crises. Since the extent of the effect
of stock market and financial crises is strongly influenced by community culture,
more studies should focus on the cultural impact on stock market crises and, visa
versa, on the impact of stock market crises on the cultures of communities.
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