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27 »YE4640A13Y A»U3IC 3A1C313YA0AIA0YA:

ucyY3vYae313y N=2U3T3f-¢ SAUAYS >0 - 4R T40Y»acAlasYA
lasA=03vYalash »ATAC Y »84a0AI3Y %3h-36U3Y T3/"an -anTay ¢, 3lY 3é3i»t
T3hantall ; 3Yo0alU3(CY wYw»eatAlasy aiv»0a0 »ATAY»Aasl 30t AtadU
P3(3eW3VC D3YAZA» T aiAlaiY AU, afI»0 yCY3Ye3T3Y N30T -¢ NCUY3T3Y
p2031ACa »Y 3& TA3ICY p2YI»AA, ~~ 3lé 3é400AT DD yCY3Ye3T3Y K3U3T136-¢
Y»A13  %3A-36U3Y  astadl  T3A-affall o p3YI3icy  R=3U3T3d-¢
- afTaoy»atAl3Y 3a1lasYST»matAl3Y u3aon=64aiUA, anA T3A»EC ; 1CWSAT»E
afid»e WYT»E3T3Y 3xCY Ya&=3ewad T3 af -ailay: 2Avasy3i»vasAl3y
NCUYSEY1CAY»AA 1Y 1»83-Cu3T3Y (»r WSHATAAIASYY»AC ~ uSYT3(CY 4FAfTC
3¢3Y603(CY NCUYSN3AO»ACO U»TY »Y:

“3YI»AC  TalUgo  U3rasoiad  13€3(asAlasyYy»ic  YT3TU3Uu
&3N3Yc3ATC 3xA, Eew=040 Uno3ToatAlasYA ewCaadl ¢ pSYT»ACY 3i»EC U»T
ATai  N3x3E&A1Y»A  Y»fi-A3T»E 3637»E3-40lY R3N&lA &T3Y3Ea)
STYT3ECuAT:

“3YT3(CY N3U3T30- 400 T3AT3E40Y»AC ATC 3xCY %as-AYAS6 3é3¢
-3fCe YASYO T3AT4YSTA0AISY -Y3N3TU3Y, 1363T31-U3Y UAT»0ailY»ic
USF»ESTUSY, 3(1 AT4adU UCSIY wil=E p3YICY N3TasT Uaw»0aiuy»ic URSTUSY
T3fco, afaya TNSUSASTIEESY»Y (Yalré ECET»AC T3éE3T3AU3Y Y»AucY
e3uUST3RA0AIBYA, T3AT3ICY 0303uST3VAAISYA, 3iva»e E i»A=3NeTal
U=A0YC &3N3YY»ACY: T3AT3é40V»AC ATC 3xA p»fiatl ; TSATSICY AaRTy»EC
T=¢aioi=1uC (3T13Y —4+4aEatAl3yY, CYaC =hvlasvuasl 3YA=A»RwacAlasy
3¢63¢3Vall  »ASY3IE  T3AT3ICY  €CETC  T»YWRAY36U3Y  &3NUSYY»hA,
1CT»AECYCT3603Y UST3A13TA:

I»A3NeTad U3AUYC  T»YWRAYST3Y p3YIC  Taducé 3YAYIN=T
DASY3(T40U " EET306140U »Y éCET»AA %edald YaRUSTCIY»AA, anayn ai00=3T¢
T»A&AT p»iiadl  »Y 3ETASICY p3YI»AC T3AT3ICY 0303u3T3VasAlsY
EeT30U3YA 3¢31»E38»8 13AI»AC 383NaTU3Y UCcadY»AC CA=0T»ECAiAISY
UST3A13TC  p3hA0A=oU3YA,  T3ATS3EAV»AC  AYTRAAISY  43+3YCRY»AC
Eer=36U3VA:  é3T13ly, p3VI=lcy R3U3T=3i-¢ 3Avasy3 i»rasAlsy

u3ion=o03Y N=3U=3h, UC3IY Esw306aUA p3i3hi3i asiUsY & 13AI3icY
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ECET»AA N3U3nA»0 T3E3T31nEa0, SYNASART ¢ AYASOCT i»A=NeTU3Y N3U=i
e»0I»E Y»AUCY 1363T31-U3Y  &3Y103TY»A, anayn At Tw3Y ECY»E xT4dY,
A303Y3TCY 3i0=-3VYost T3AT»AC AASTY»AC puS63e3T3Y 1CY3UCT3(CY:
2/ »  p3YI3(CY N3UST3dA-Y  0-Yall , 3é3i»E  8xR-ACT
Y&3T3T340001=31! 07aT 1»yCoCH3(CY é»8atfeY»iA PSRE»E 1ASYH 3¢31x»t
SAT31AA03T3Y  0-w=-ailady»iacyt 2l =3¢adlai p3YI3icY NSUST3f-C
SALAY S T»TAAIBY 3%1»040AI3Y - Y3NSTAUA »ATAC WY I»E3T3Y 3xC A3
3ﬁ1c3'|'3Y o

2T Y3E4640AI3Y YAST3TA ~ EYICAY»AA:

gally SI»Y3E&asatAl=Y Y&3WSTY ; D p3YIsicY RN3UST=i-C
ISAT31aAU3Y NSU»UST3T3Y SA1lasYS T»TatAl3Y 3%1»040A18Y - Y3N3T14UA
»ATAC WY »EST3Y 3xC 13!

T»YSE&840AIBY YAST3IC CAz-anTU3Y N303h 1AT»E ° CAS-ARTI»E »Y

N0 13E EYICAY»AA.

e D»AEASI»E PD pu3YT3(CY NSUST3-C %3-36U3Y Y»AT3(ce AY1N=Yash
CASICX3TC 0 3TafU3Y 3é3VOY3N3wTatAlaoYY»fA, CYadre Y3~
13- 3603Y N»63YT3AY»AA,

e -Y3N=Unt D u3Y13(cY N=2U3T3f-C N2U»U3T3T3Y
ShLjasYSi»TatAladYA T3AT3TanU3Y  aranmradl, N3RiC  SéY»far
-aATY3T3Y430 13- 40 NCUYSEYLCAY»AA,

e URST»E ASUT»I3Y6 T3AI»AC TSYE31»603Y Ual»E, anA TYA3en(
33330400 p3YI»Ac N3U=h 3¢a0¢ TSAT3ICY Aany»E O STaf»EAdY
»ATAC WY T»EST3Y 3x(Y,

e URST»E TavaU»wicT Ual»E, afnc UCcacal NY3fA=Tan ECYC -Y3N3u»E
ISAI371aA0U3Y  NSUsUST3T3Y  SitlasYSi»TatAl3Y  3%i»040AlaivA
»ATAC Y T»E3ST3Y 3xC 1A3:

2T YSE4E40AI3Y QuixTTA ~ S63AT3Y:

D> U3UATAAIBY  468400Y=36ChatAISY  Qui»To »Y  N3Y1Ce36»E PP
3ETASICY uSYT»AAE D> Ir3HamaiAl3Y 36313 »Y N3Y1ce3Yail psYIs(cy
N=03T=30-C 13AT=3T1aA03Y afafrail 361 NCUYSEYICAY»AA, USeY3 Tai=aré
A=UT»T3Y6 3> a6easly=ecnasaAi=y, I3AT3(cY &FARTIC
SALAYST»TatAIBY -Y3NSTUSY ~ I»ficCYCe 3Y1»0a0AlaivA »ATAC TYT»E3T3Y
3xC A3 “3YI3CY N=30=3T=3h0-A T3T3040U  NCUYST3Y L»A3T3T3nacAlasy
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TYT»E3T3Y 3x¢ EA3YU3Y (303 “3YI3(gY N3U3T3h-A N3Y1ge3vail

“3YT3(CY N3U3T30-C - a0UZAY»AC xCRT " ACASE=(CY »03u=REAIUA 0- Yaiu
RAGTIZT=Y T u»ea0AI=Y %3-26U=VA, 4R Cii »AACY SA=NATAN ; patan
YSE=43(U=3YY»0A TYT»E3T3Y 3x¢ N=U=0:

2U»YIE4640A3Y 1»E313Y, 10131 T313Y " U»Ad1313Y NeUu»AA:

D> I3%ATAAIBY 3030 1»E3T3Y A»Y »Y NSY1Ce36»E 3AL(45Y S T» W aiAISY
-YSNSTUSY UAL»EY»AC T»ASP»AISE 1»830»Aa13T3Y  N» rShaA W aiAlasYY»hA,
NAZ&3ASTAUY»AA —~ T»AEAGTA0AIAGYY»RA, CYad»e Y3 3(E USAUSTCISTSY
-anicusT3W’

1. I3y 1/=-naiUA
2. @3fATail=3Y ROAZY»AC Ua»04iUA
3. YTAYAU»TACT Uat»E=3 Tanu=Y UAm»64iuA:

D> U3%ATAGAISY N30 TH»0»T3TT3T3Y I»Yu »Y N3Y10e306»E Y3 PD
YCYSYE3T3Y N3U3T31-C %3i-36U3Y I»A3u»il3E DD T»YTRaAYST3Y p3vYic
seacIATAAATY>IA  ©  NSRT»TTA0AAOTY»RA,  263VOCY  yovave=Tay
CYEWCTATNY»AC NASASASTSIT NSRI»WTa0AIA0YY»AY Ch»Yo - ARTasY»asAl3y
U3&CY, CYal»e Y3 PD yCYSVYEST3Y " USTRATYT»E3T3Y iCx3T3-AasAlasyA =
a08aslY3eCAl3Y py=-=i36écY 3évarad 3 YiaoA»n:

anaRail  T3(=6va0  WYT»EST3Y  UCSTaiY»ic  N=U»U31r3T3Y
SALAYST»TatAIBY - Y3NSTUSYY ChinYo N»ir3hanatAlasyY»nasl SY1AS13A0xE
»Y 837 N»I3%aTa0Y»A, USEYSTAaf38x»e @. USAREEA, 2. a3AYYA, 1. TAid»A,
E. é»lyantA, =. A&y, ©. eNaleéA, =. &»Y-ai&Ww3Y ~ AGACRY»A, aRavo
N» 0 3%aasAlasYY»AA NCUO »Y N3Y1Ce306xE eadly ST»Y3E48atAl3Y N3U=0:

PD-400 YCYSVESTSY CYENCTATIT»AC -ARTA0>a0AISY (2U»0=T=T3Y

2T YSE4E40AI3Y NCUYST3Y - CU313Y SAL[E6Y0Y»AA " YARAGIAA:

P> U3HATAAIBY -CW3T3Y YanalAA T3airs1 ; p3YI3(cY N3U3T3i-C
ISAI31aAU3Y 4anTC N3U»UST3T3Y 3ALaiy3i»1aiAlsy Ual»Esianusy -
-Y=N=3wU3Y  NCUYSEYLAC EadlU3Y  =3at(asvac NCUSY  1AS T3¢ai631
JTaval»wACT UAL»EC N, &fC UCcadal NYSASTan  -Y3W3N»E »AlAC pU2-C
U»T RYaCY AYIYad bBU2-¢ iid= u3YIsleYy N303T=3i-¢  13AI31an03Y
N20»U3T3T3Y SALAY3 1> TAAIBY 3hi»0atAlasyA:



ToVBEREAIAIRY (g 1AEARTHE ¢ Mo I2E NCUYET3Y .=y
SAL[AGYOY»AA.

e IETUASICY pS3YIC  13AISICY Aafwy»EC  ajeasly=echasAl=sy
SAL[46Y0400 URSTI»E ; T3AT3ICY 136»AC UCe™ 1»03R3AAC Ua»E, &fiC
UCcadai 3é63¢3ATi»E ; TSYEZ1»8U3Y »03V3T ASUT»T3Y0 T3AT»AC
T»0383AAU3Y UCTatUY»AC - YSNSWUSY I»A3u»il=E,

e URSTI»E ; ~ 3&3¢3Ali»E ; UA»EV»AC N=303T3f-, a&AC UCcadat
Yot peYiRiY  RRUSTER-C RRUhUerEiay

214673 T»TaAIA0VA (8 Sfk»u),

-Y3N=3T»E uSYT3(cY ISAT31anusy NSU»U3T3T3Y
ALY T»TatAIBY (0 U»TatAl3Y) 3%i»040AlaiYA »ATAC PU2-C ~ U»T
RYACY AYTYA0 PU2-C ifi=:

2T YSEAE40AI3Y SATIAGYOY»AC - aATYST3Y YB3Y3T40AI40YA:

D> U3HATAAIBY  SALAYUY»AA, TSTSATST  3é63¢3ATA0AIAIYY»AA,
URSTT=T UaT»6aiUY»fiA —~ U»Aa1Y»AA T340 »Y -aRTYST3Y TCASEA0Ala0Y - wY»E
PD 3¢ TASICY p3YI»iatl, 13AI3ICY T3WIT»AAacAlayY»iasl Yaser»tar
3¢40¢ T3AI3(CY Aanwy»t O 3Taf»EasY —~ TSATSTafU3Y 3A1asY= i»TasAlsy
-Y2N3TUSYA: @C3A3USY=T, 03YC ai TCA=éi1a0 UAL»EY»fAA T3ECE »Y V37
3YSALAFYST»WAGAIAGYY»AC 30ulaciy»f, -anly=3T3vYall Ny=na=sianacAlasy
e»01Tail U3Ef TST3M»E SYSALAGYS T»TAAIAGYA YT3»0Y»Ead 4600aAI=0u
ASUT»>T3Y6 T3AI»AC U»T USYSTatAlasY aivY»Y3fas 1»80aiU Si»EC Tarr
ISAT3(CY u=30303T3YA0AlAGY 4RL» - A»EAGYE

2U»Y3E4640AI3Y 136400 T310A ~~ I313¢A:
T»Y3Ea8atAlsY T=3646613T0A uE&sU ‘ N» W 3haTatAlsy
Y&SUW3IY»AC6 —~ EYICAY»ACs: 2IY p30I=3631 ;  »fi»0  -FAIEY»fiCo,

»HAST3640AI40YCO, 0-W3-aflT31 -AST3YAAISY 63YICH: 2W»YSEA48aAISY
TH»UEWC I3T3EA T3%U40U ¢ 132 U»U»Y=3-Cii ¢

T»Y3E48A0AI3Y  8U»ASTatAlasy!  p3Avasl  Y»AT3(=01»E
NCUYSTaRT»E , A»USIC 3ALCSTIYAGAIAYA, 0 ST»AATISE »Y ST»YSE4840AI3Y
Y&3UWS3TY &6 EYICAY»fA, ateatly3echatAlsy oaub>TwY &8 Sé3A13Y,
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Y»AT3301»E T»YSE&BAAIBY  T»E3T3Y,  »AAISuSY3T3Y 46

THOT3TT3T3Y NCUu»AA, 3ALIASYUY»AC -Co3T3Y YanaslAA — -anlv313y
YR3Y3TaoAladYA:
THrYSEAEAAISY 3630V 813AT»A, WY I»E3T3Y 3x 7 [3AI»AC

SALjasYST»>TactAlasy! -EEAU aealUYSeCAT»E »Y p3YT3(CY 13AI=31anl3y
-Y2N3TUSY T»63U»A413T3Y NCUYSN=3o»iA: gYYSATI»E »Y NSUSRESANSICY
PP u3YIT3(CY N2U3T3A-C T3AISTaAU3Y AEARTC %3fi-20U3Y N»63YT3AY»AA,
Y»ATS30T»E ; pSYI»AC TSATSTARUSY &FARTC -ARTAGY»a0AI3Y Ofi»Ye1isT3yY
13RYA:

“IYTS(CY 13AI371afU3Y &anwC NCUYSEYICAY»AA aYYSATTatl »Y
N=USRESANSICY WY »eaiAlSY CYadw»e AYASOCT, 3(Va»é £ N»é3VT3a3(cY
%31 -3603Y NBU3T» 06 Tadl:

ofilfant:  §I3AI3ICY éCeIc  -Y3N=wU3Y  —  iSAT31ail3y
N20»U3T3T3Y  3Atay3i»1aiAl3y  -YSU3wUSY  Ua»E3ianasll  -EEadl
363¢3ATI»E ; ASUT»T3Y0 T3AT»AC TSYEST»EU3Y U3ATail3Y Uai»t, afc
UCcadai T3f»EC ; TISYEST»é»t T3AT3(CY AaRTy»EC éCET3ICY 13é»AC
T»03R3AAC  1CYSUCT3Y  (M»0383AAA  ASUSYSTC U»g), CY3A TYASETC
38330400 u3YT»iAc N30=3h 3¢a0¢ T3A13(CY Aaiy»E 0 STaf»EasY:

ECEI»AC 3AaY=3»71 T3é313iA0U3Y NCUUA 1A3Y6 -Y3N=31aily
MYSN3T»E €CETA, YR3Y3TAN ¢ anat»t 1i= ¢ N3 - 340 NS T3YST3VasAlavA,
1= 1A= 34140 -anTaYY»iA: T3AT»AC - Y3N3U3Y ArSTCIs(4ail N3x3E
TCi=éTa0 UaL»EY»fiCo »Y @3ATaTl=Y ROASY»fiA  i»ficeTaf ATai TCxSTY»AC
N=3U3i:

“3YIC 13AT3640Y»AC pSuUacAlacYA 1Cw3il1adl ¢ afd»e NSU3T3h-,
anA t = 0.1,2,......... T AV1R=7 &3N»ACY T340 - WYk i=1,2,3,4 TCx3TY»fACo
ai ", U»Taol i=1(8W3YL3AT 13f1»f), i=2 (NeTTad 13A1»h), i=3 (43 eW3YL3AT
3A1»0), i=4 (13T 1»EC T3AT»H):

P3&I3Y3HC 4, af A3U3V=TC t = 0,1,2,..., T UCBTAAY»AC /U»f 1»&0460
A=0=3Y=TC¢ Uc=1anA U»T 30Ce ¢/ AYAS6ual T3AT3é4iV»A 1»03r3nAT4a00 »Y
13606 136 T, anatl»n™, YA3Y6 T»0383AATa0 03Y3TA asr3isTsy
U»TaoAlasy ¢, &06WC T3AT3EA0Y»AC 136C6 138 T»03R3AAA T3¢
Y»AT3{[36Y»E afid»e @3ATail3Y ROAS:

@=3nTail=y ROA=(C NCUYST3Y uYatAS-ACAY»ACO , TCx3TCo 1Cx3T
(L3600 13¢) 3Y0aUY»AC NST3YST3VAAIAYY»AC USTHACOA, afiA U»i 1»&uadl
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N=3(wYC &: @»YO AYL4YAU »Yu, & 3YoadU3(CY USTACOA enr306Cay3ii .
T=T=A=1 NERTSATY»AA 64016 »V TECE, 47 ET=6CAVER ECY»Ead T=RT=TA CiwY
SAL3A30»0:

TA=T=VA0AIAVC6  N20WVC  UAT»EV»iC  BYARNCE,  O-W=-ARTwEaf
I3AT3EA0Y»AC A6 136»AC USREUSY y(t) I»TWanA -1 t A3N»ACY, TSA»EC
-Y2N3T»E  P=[pij] 3Y6aiUsICY USTACOA <aufi=-ailY U3é3TaeCY»fic
SOSVSTAT: VR=T 1t § P = [piflo 2V64002ICY USTACOAL

Uu=@)-Y@t—-21)P)-(Y(t)—Y(t—1)P) > min
Yiipy =1
pi;=0,i,j=1234
a»0 Y(t) b Y(t-1)' TSATSEA0Y»AC A6 136»AC pSREU3Y T»TTaAY»fu»Y t =
(t-1) &3N»ACY: AY146Ya00 »YU, &ff Y() b Y(t-1) T»TTafY»AC pS031ACAY»AA
H3T3A31a00 »Y y(t) = Xy (6 — Dpy; +w;(0) 11,j=1,2,3,4 KB T3637a00Y»C
N=03T=30-CY, an»0 ut) U(t) &3 T3N3T3Y 6E3(C j-it p3031ACaY ¢

“BYISICY  iSAI3iaU3Y RS0U3rsT3Y Sitay=S i»TaAlsy
-Y2R=2wU3Y Uat»E=ianl=y =03 0-13-ailisE ;| &3i+3Ta0 Til=SEY»Ag
»AEaOTA0AI3Y  (AaTi) »03Y3TA, anA (UACACT WilstY»Ac 1A= NCUYi=T
SHLAYST»TaAIBY -Y2N=WU3Y »03Y3T 4, ai¢ Ncloasu AYT=T ; - 13(CY
1i=-fadUA: 208 »03Y3TY ¢ (a6AlSlu Taars1 ; -Y3N3»ta0 al@-C (afanasy
T3(=6va0 UCTaiY»Ac N3U3YUSY WY »ei3iad  elasp»ToY»i.  OACY=T,
USVTAC, RBUSEeZASVY»AC, SASNATS- A=T=Y AVI»AasAl&oVY»AC, YU=V=1CA
SAvSIREY AGOSATAD  AVIsROAIAGTYSAC ~  SEY) BRGEVET&N  YA=Y6
- i 1=3¢adlAY»AC N3ASP»AST3Y INBU»USTTST3Y/ 3iLiasY= 1» TasAlacyA:

AY1=Yasfi 2éUSU T3fip»i - ai13évacAladyy»fal as3lUsy=iani=1
NSfizusA=T3Y  SAlaivSi»TadlasyA AerT  &3A=3T11a0  TilSEY»Aic
»AEAITA0AIBY »03Y3TC 63N0U3VT40U ¢ Ny 1SE THA&

1. anarail T3(=6Ya0 UCSTanc @ATQ) ECT 3AtaiY3i»wasAlsvA
N=evasl »Yo UC3IY 3lY 1»80a00, »fip Uat»fadU a-w3-ailiad Uasmo»ico
(é»Ea0REY»M) ™ »EU»ACO (SALIAGYUY»fi) 43 U»TA 4C T3fa0 0AWCUSESOI»E 3¢3Y6

1. @»te &3R=T(3Y, Uan=30A ~»1Y3%3Al3Y, D30T D3Taul=Y, E3YCT g»fiaul3y,
TY T »840AI3Y I»AtadTasAlBY g=3A»03TCT3T3Y °03Y31Y»A, ©f"3Y, 2001
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Ulade Uaswu»iA a8 »Eu»fiA T3T30Y»Eas: 3 aSf»ra-Tayl3Yé (Pareto
Koopmans) 3i1[aiY=31»TatAlI3Y NS[3YCRY

2.A6T U»T 3[E Uar»o03Y, afaradl T=(=6va0 Uc=ianA N=0=hiasl ¢
30padc=T3Y 3itjasy=i»7 U3V 3V 180400, »fp Ulase anarasl T3(=6va0
UC3TanY»iC -anlasy»atAlasyA 64dlo 4C W3ECe, an 1A= UAimu»fico &b »Eu»fico UC

»EU»F;
UT=3A=-A»Y0 AT »03Y31C CCR (Charnes A., Cooper W., Rodhes E.)

UaL»EAZ:
_CU3ATT48U »Y afarasl 12026740 N Uc=1ary»f: _Coadu, 1CH=3aTTad
astav=isieri=iay - =120 shaass oi=eva0 Uo=ran
i (i=1..,m) X

0-13-afl»t ; -1 T»631¢ I u3Y3Tar é»eadiie ~ AaO3AT»E I -

- = : L o X >O, >0
i westc (T =1o) Vi yoyerar smigv (9 70 Vi

):

COR Uantall lormuavalasn Jm () =L-n) Ao R=UsH

simso U (F=1o1) v (i=1...m) TRE3ICY PSWISASTICA» »Y,
anayo &»u ¢ anaRi»Y:
SrEAOTEY»AC  TAOUVARARUSUL  Udt»tadl  lashsusvalass -

(j=1...n) ATO-C -ARTASY»a0AI3Y NBU»USTSTSY  SALANS i»1rashlasiA

-Y=N=TTal ¢

2 Sarkis J. (2000). "A comparative Analysis of DEA as a Discrete Alternative Multiple Criteria Decision
Troop", European Journal of Operational Research, Vol. 123, pp. 447-543
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R=nsusiaski=iy, and J-it (j=1...n) aTg-C TadUCo UCSian STRET=T
é»ainear! AaO3aTi=T §IReT3T 3AL(asYac! u3Y3TV ¢

lo a7 - nI'éﬁY»éﬁ/?\U3Y N3U»U3' ‘3'|'3Y 3ﬁ1l]é6\'(3|’>>'|‘é6/3'\l]3\'( -Y3(=-

|
Z rYrjO

hj, (u,v)= L= —  max
Z Vi X,
i=1

|

Z IJrYrj

r-1 <1 i=1,..n

m

Z Vi X

i=1

u,,v; 20, r=1,...,1; i=1, . ,m (1)

UA3T3T3(CY yasYToc=3ic aawcust hy SAA0A pBT3h3Aal
0Ny S1 oo 0 o tgm mGeen | Amm ok Ao e EAr AxR
as3lu3yYgy U»lY3u3Yialu ana»é alg -anladY»ajAlsy

ReU-U312T2Y  smlaveixrakizy  -veieraray: o=l s

N3U=83r36E3Vall ¢ ECT  3SAlaY3»TatAl3Y, »fip  é»8atiey»ay

I o . o - h <1 )
0-03-anlTail »Y 3é63M»E3-4ilY 3atlay3i»TasAl=0y, cel  ° SAA»0A
USTY3YRatl ¢, af aTQ -anlasy»atAl3y U»c 3¢13 ; ai 3Alasy31»rasAlasy:
p e o (USVE) a o o
EY1AC EA6IUY 3itladYuddu énwr=61a0 re 0&WCU3E  3aA»uY»iA
U»TYSU3YTa0U »Y afid»é TBCEY»f: _A3YU u, ~ v; p3WS&STICAY»AC (Y

|
= Zur y"io
E3i3-aily 3AA>QY»AY »Y, anayoar éwm»01iail ¢ r=l E3i3-adly
SHLjaYOA 0-TS-ailxtal - T 7 é»BadieY»iA:
(1) EY1CAA T3ARASTSY 0 3+-4EAa0AlaoYY»AC RYARNCT p»iTail o N»w 13k
- I3(CY 1A= -AU=3Y EYLAGY.
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r=1
| m
Z u yrJO —Z Vi X <0, j=1,.,n
r=1 i=1
m
Zvixlln
i=1
u,,v; 20, r=1..,1; i=1,..,m )

I»TTARST3Y W»E0aT (2) - I3(CY 1A=-AU3Y EYLAC »ATSTC EYLCAY 4.

A=0 @)
ORT3TCAGAIBY A»af»UC6 N3(wYC ; af z*= 6% afir»0 z*-A a0cO EY1Ag
1Cr3iliad atg-¢ RBU»0313T3Y 3A1aV3 I»1asAl3Y - Y3NST3T3VY f Ava
anasl, EadI»fal é»eadnieY»nai TaOUYanasi=1 (3) EYCAA, Ter3ysyn Y3~
lasi=303valasn  é»eatneC  3u1»0aiAlBY a3+A  -Y3(=wiad alg<c
3Y3ALAYSI»TAAIBY A3 UR»Y0 Y37, 4fi EY1CAA Easiasy asve. 3y - 1=3(cy
1i=-AU3Y EY1CA ¢, 4fC AQIESTInEC EAGTAUY»AC p3hlasAlasYA e3NUsY=S+3T
T A1S3T3EAT 4 2)Y aT@-Y»AA, anave N3U3A 0x<1, 3YSAUAV3i»T »Y, CeT 3lY
aTd-Y»iA, anavo N=03h 0*=1, EACT SALIA6YS i» 1 »Y%

TII3CY  ISAIBTaUSY  (SASpsisT3Y  3atjasy3i»1aiAlsy

-Y2N=3wU3Y R=U3f 0-=-ailiadl ; 1»A3<4ETr3T arti U»Aal’ b»YAYQ
WYARAACS: P»YAYC YARAAC3Y, C T3fAurfiatAlasy armi-C Ulase UAT»EY»fiC
NY=fi=1anasAlasy ¢ AYO»éatlU 3¢ YAUSYT3Tam»Y -Y3N=3T»E

SAL[AYS T»TatAIBY - AR T3TCOY»AA:

P»YaYC %YARAACS:

TRCEY»AC NSRTSATUSY N3U=3A 0-w3-aflTasl »Y T3fp»fi U»AaLY»A,
afaYaCo ¢ P»YAYC (YARAAC3Y: 28 U»AalY 3¢3¢CY 3V -30 3¢3¢3TT»E ; b»YaYC
Ta0UCo 1»é7& 1948A.-CY, afY 3IYAceC UC N=&T36a0AlasY ¢, any CA ;asAl=Up
NCUYTS3T ¢ 846C3E3T3Y " WrO» I3 W T3T3Y T»840Ala0YY»AC TH=:

3 Breu T & Raab R. (1994). "Efficiency and Perceived Quality of the Nation’s Top 25 National
Universities and National Liberal arts Colleges: an Application of Data Envelopment Analysis to Higher
Education",Socio-Economic Planning Sciences, Vol. 28, pp. 33-45
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ofifiafi1t § TSATSTAAU3Y 3%1»040AI40VA TYT»E3ST3Y 3xC 1= | -EE4U
-YBNBTI»E  ABUT»I3Y6 T3AI»AC TSYE3T»eU3Y U3ATail3Y Uat»tA ~ b
pSYT3(CY N3U3T3A-C NSU»U3T3T3Y 3Ll T»TatAladvA, UBeY3iafi=axre
ISAI31afU3Y  afarnasl, N=3RiC  3éV»fal -anivy313vasl  1=-40
NCUYSEY1CAY»AA:

@3iTail=Y ROASIC TIYE3T»eU3Y UAL»ECo &ew36i»t , N»w (3t
3Y6403(CY USTACOA

0.99954 0.00046 0 0
p—| 0206377 0.647507 0.146115 0
0.03404 0.257503 0.338441 0.370015
0.222478 0.233637 0.293375 0.250509
263¢CY 1386 »Alfanr  13¢  »03aEfa 3(o3Y +aoi

NST3Y3T3Y40A040YA, 0.00046, T3A»EC ; U»TYSu3Y»E Wit u3Yladl
ISATAY3TatAl3Y  -Y3NSTUSY 4itC 3V i»maAlsuy AV riasAlsy
U»E3YCHUC — 43+3YCRY»AC NBUSA3T36E3YAAI3UN: 20ecyay, Til3t p3vYiIc
ISA13(CY 0=30303T3YasAlasYA N=3cadi=T ; TAYWAS-»YWY»AC AVWRAGAISY
T»E3Y1(40VCo: 208 <aokadl u3YTA T3ha03vail  %wed»E éCET»AA° T3AT3ICY
Aany»Eail Y»fi3é»Eat UC3Y Y»AUCY 43+3YCRY»ACY NB3U3AA»U T3AT3EA0Y»AC:
°f» N=3U31f»Y0 3AA6YUY»AA u3YTal €CETC T3é63T3103Y U»AALY»Ac N»r,
383 u3YTall 13A1»AA TASUSLATAIU »Y (0ed»Ar3CY - YSNSTST3YY»AC
iI3i13¢aC  N»o  T3AT3T  (Iva-»Y +a+-aE3T3VYY»fai  NCUYSTani=1
anarasly»ic NCU3Y A3 “3YTall N3 T38&»é aik31hacAlasy ¢ 13n0rasl
» 1300w C 30plasic 3eT3(a6AI1SYA ~ pYaslAcy, 1=3AT3ICY &3 UAsAISYA:

ofip TSAT3E40Y»AA &3 T3Y40U »Y UCYd™ 90 ASUT»3Y6 Of 46Y»Y3Ead

N3wYTadl »Y ST»EC 737 136450 T30 UvadU Yasly EUpasl: = ; 113040 2-a1
13606 1-CY 138 T»03+4Ei»fad R37 <aui NST3Y3T3VaiAlavA™ 0.206377,
Yaoly 1Cx3Tasl UY=tas N3i3Y3T3VasAlasYA:  0.647507 —° 3-A1 138
T»03+4E 1»Ea0 N3 T3YST3YA0AIAYA™ 0.146115: A» 4C YT Tad0 p3YIC N=3U=h
3AIC aR3TY»AC T3W36U3Y Ne=3T UCTadU, USYC af lasi=03Yalash 13606 3k
SHEC 1370 138 3Y6Y»fas NST3Y3T3YasAlasvA 4C 3xadl, u3i6 412 v3-
P3f»E2TU3Y STYRS(w UCTasU: I»AcCYe a4d 6 w3Y13AT Elpail ST»EC STYS3640
o 83YC an 3l EUpadl Tanasewc &aw»YoC3t sNSTITVARLY»AY» »Y!, anayl
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abY»Y yCY3Ve3T3Y EYICAY»A, T34l , N»Yo 3(& EUpail TIYE»E N»ns-3
U36383T3Y +4+aE40AIa0YA: T3A»EC ¢ ~36T»E, &4f u3YTCY N3caliadl o TSYE»E
N»1r=3-3 1373040UA° N=T3Y3T3Va0Ala0YA 0.370015, p=36 " (3T3Y 31364
343Nai»t 4C N=¢adiasl’ 0.03404: ~“3YTA p3i»E=31adl  TSAT3€40C 136A Yi=
Ta0UC6 A3ATUC ea3e3ATU3Y &3(U3YY»AC i»iA3Y3(U3y (ASUT»T3Y6
A3AT3TanacAlasyY»AC  Tx3AU3Y,  Ix3AaUY»AC  T3W3Al3Y  43+C,
NSx3BE3T3Y4AIBY 3M»E3603Y) T30 383NaiU3Y UCCAGY»AC Y»f-A3TU3Y
SAL[A6Y0A0U Y»AUCY CASTIT3Y ST »AC NCU3Y 1i=:

B ’a{)ééﬁUY?’éCﬁl’éé u3YTC OACY3TaU  T3AISBEAIY»AC  p3REU3Y
e3NU3Y3(CY i»TTanA ew361ail ¢

m = (0.9928,0.0033,0.0027,0.0012)

83 YR3Y3T4iU ¢, af »A» »AI3f ASU3Y3T3N=3TT=1400 u3YTA &3Na3YC
AYA=6CT T3AT3ICY 0=30303T3Va0AlaoYA, CET T3AISEaiY»AA 1iAg an»Y YU3Y
i3f0=-CI, 3lecyay 1A3Yoail (3T3Y <a+-aEachlasYy»i  aCY»Y, =83
343300 1=63T1=3/-3(CY 300a683Tasl  T3AT3ICY  Y»Atiasly»Ac
UBRET3T40A4040YA Tasy»Y3 M»a (3E T»e0A° 0.9928 R3i3Y=T3Ya5A(=0p
T-wViC éwsY1I3fw 138400, 0.0033 N3T3Y3T3YasAl=Uu NeTiad, cél &
EWSVISAY T T3ET3 I»EC Elpriiaty’ NSU3A3T36E3Y3p=1 0.0027 7 0.0012:

P2l  YB»E, afi Uat»Eail 31CW3ATi»0 &Y3IYI36U3Y 1Cx3TA, »fip
Tanase wy»nA  100%, TOAIBACART»G  L»yaFnC T30 eY3YI36U3Y
NST3VST3YA0AIAGYY»AC NSRTSATA, 3(E UCYa™ 3(r N=eY»fad 1363T13f-03Y
1C0Y=UCT3(C apeasly=3echiasAlasyA:

263¢3AlT»E ¢ (TaYaU»wACT Uat»E, anCc UCcacal NY=3fi=ian ECYC
-Y2REI»E 2AI27aA03Y KB0»U3T313Y 3LV i»TatAl3Y 3hi»6aiAlasvA
»ATAC Y T»E3T3Y 3xC 1A3:

PD pu3IVISiCY  ASU3T3dA-¢ iBAIS1ail3y B0-U3T3T3sy
SAYaV2i»TatAladYA -Y2R=3w»tas NSUSA 0-13-ailixE , &3A+3T1140

TIlBEY»AC  Uat»EA: @at»EC N3U3A  afid»e  é»8atieY»i  0-w3-afi»tar

SIRESTST3A0 3 (x3AV»A, TATST 13A0»A, ASAT3TaRacAlacyV»f
NSxBEAALY»AC YIS WU3UY, -aAT3EY3T3Y I3E6 (3 12E8), Talae3IcY 13Eé:
and»e  SALasyay»m Tarae3cy  »T3Uai, S r3iAasiAsicy

- A T36YatAlasYY»fCo »T3VATT (3¢ TASICY »T3VAIT), 3E 1x3AaUY»AC W»enar
» 13046, 3{E »T3045r
PD- N3U=3A 6 T3061»E ; UCCCYSOT3T TS »fi
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20)4583T 1

T3h»Ai»f 2008 2009 2010 2011 2012 2013

@CcCY 0.95 0.89 0.98 0.98 0.98 0.84
3fijasY3T»TaoAlaoY

*NERTSA1V»AA TS TSN TE »Y R»0GV=1C Ta0UGo

“BYTSICY  iBAI3TaiU=3Y  NSU-UST3T3Y ity i»rasdlsy
-Y2R=wUsY N=0=d 0-w=-ailiall  I»>A3-aET=T Tia U»Aal b»Yave
WARGACS: D3RTZAIV»AA TST3AME »Y 0-W3-afl»fai  D3(3eT3YC,
TABET3YC, GaFLAT3(C WTISEY»RA:

pU2-¢ -Y=N=3TU3Y N=3U=3 TCASE» YD 3¢3¢3iT 140 N3 T363R40UA

LnbU2= ay+a,®
an»0 B-Y »ATAY»AC UCeCY N3U»U3w3T3Y 3arasy=i»wasAlayy  (DEA)
[P»YaYC (YARGACSIC RVARNCT], a,Y ~ a,-A 363YOCY »AlAY»AC N3UShA SPSS
13- A3CY —3A»AC UCcadaT anaRi»ECu SAA»uY»iY »Y (r»é 300466=T 2-A)

2¢3Y0CY »ATAY»AC N3U3A NSRT3ATTST a,-C ™ a,-C U» TAGAIAGYY»AY »Y
2046631 2

EE3EY»AC a, a,
ORTRY»fi UR=3Y=3T3ECatAISY 3il»0
-anI=31c¢é. (Sig.) Std. Err
p3[3en3Y 0.0072 7.49 21.625 | 1.486
1i3e3Y 0.0031 11.55 22.92 | 0.23
QaEtai= 0.0038 5.74 20.995 | 1.723

*NERTSA1V»AA TS TSN TE »Y R»0GV=1C Ta0UGo

PCUL  AV1adV»tal  WilSEY»AA LnbU2= o+, pu3V30C UCcadai
NSRISATT»E »Y 2008A.-CO &T&T=1 DU2-C 3fALjasYuy»iA = N3U»USTI»E »Y
CA3T3Y DU2-C  TWIISE»AC N»T: 836131 3AaVuY»iA A3 TI»AT3T »Y

30(a5e=T 3-40U:

263Y0CY »ATAY»AC N=30=3A NSRT3ATTST DU2-C U»Ta0AlasYY»RA (20U 1aE3h)
2004a66=T 3

| P3RIBATT21 U2 |
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p3(=er3y

1SETSY

QaELai=

2008

10,126,694,633

13,253,719,766

7,226,287,018

2009

10,063,247,874

12,831,866,381

6,225,897,993

2010

9,859,136,865

12,727,795,767

6,113,477,328

2011

10,347,243,336

13,109,151,014

6,055,145,949

2012

10,126,694,633

13,253,719,766

7,226,287,018

RSRTZATY»RA T2 T30 15E »Y N»>00V=1G 120060

8136731 b02-C " CAST3Y DU2-C TTISEY»AC NBU»USTAGAIAGYCO »fiadl ¢, A»
SALIAYUY»AY CYa TaTae3(CY N3A3u»A3ToasAl30u »Y UAT CAZT3YAAISYA (»e
30la66=T 4-A):
PRT3ATT31 7 CAZT3Y bU2-Y»AC RBU»U3T3T3Y NSA3p»A=T64a0AIa0Y Y »fA
20)4583T 4

PU2-Y»AC N3A3u»i3ToasAlasYA %
D333y 1383y Qarrai=s
2008 86.83 103.55 119.35
2009 116.37 119.18 114.46
2010 106.47 109.36 105.19
2011 102.02 90.82 86.30
2012 101.69 83.64 99.20

=BT SATY»RA T2 120 TE »Y N»0GY=1C Ta0UCo

20(ae=T 4-C WilSEY»AA 1130400 »Y, afi PD-C OACYSTar 2011A.-C
2012A.-C  D»AAYRIBE  p3Y30TAT  TSYE3T»ei31  TilSEY»AA
N=30=34313eE3Y400 »Y CAST3YCY:
Ofi»0 »ATAC WTIBEY»AA UCA »Y éx» - fi»8CAY T»ftadTacAlasy T3 3n»Ead NSU=H:
P3RT3ATA CAST3VY30i»E ¢, and»e A3V»E3(CY TilSEY»A 0-T3-afi»far
P3(=ew3VC, IABEW3VYC, @aFrai=ic, UC-»AC3IC, ei3uCE»Y1C, @3RATTAlC,
TaY-alC, PAC E3YT3(C, ©-CATaEC —~ adlA=3YC3IC WTlSEY»AA: ateatUuy3echratAl=y
N=30=3h D»>A0T3T »Y 3(& »ATAY»AA, USYC afi 3(& »ATAY»AC U»T BYACY AYTYa0 BU=2-
Y»fA CAZA VAW »Y: 263¢3dlTTail ¢ U2-C - Y337 U3Y p3Y13(CY R=3U3T30-C
N20»U3T3T3Y SALAY3 1> Ta0AIBY 64663YCRC UCCAdaT:
2008A.-C6 2013A.-A DA U»AST3Y SALAYS T»TatAIBY 64063 YCRY»f
200466315

-FinA»

aTi aCcCyY=36i31
2008 | 2009 | 2010 | 2011 | 2012 | 2013
p3[=3ew3Y 0.809 | 0.809 | 0.804 | 0.883 | 0.837 | 0.847
IA3ET3Y 0.646 | 0716 | 0739 | 0.679 | 0.643 | 0.684
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QaELAT= 0.802 | 0.777 079 | 0768 | 0979 | 0.823
UC-»Ac= 0.734 | 0.846 | 0.874 | 0892 | 0.923 | 0.928
ET3YUCE»Y1 0.643 | 0791 | 0721 | 0831 | 0.743 | 0.785
@3nalla 0.756 | 0.731 | 0757 | 0792 | 0.752 | 0.792
Tav-a 0.731 | 0.771 0.78 0.8 | 0812 | 0.809
PAC E3YT3 0821 | 0.845 | 0871 | 0.892 | 0934 | 0.811
°.Cawae 0.689 | 0.651 | 0.731 | 0678 | 0.652 | 0.695
ATASCYS 0.831 | 0.859 | 0.867 | 0795 | 0.731 | 0.752

*NSRT3ATY»AA TS T3A1»E »Y I»0CYSTC Ta0UCH
i @»1 RYACY AYTYA0 BU2-C - Y3N3WU3Y N3U3A TCA3é»Yl 363¢3il 140
N=T=363faUA°

Ln (@»T RYACY AYTY40 BU2)= a,+a,*B

a0 B-Y »ATY»AC UCCCY NBU»USTST3Y 3A{asYST»wa0AlaoYY | (DEA), ap-Y =
a;-A 3E3YOCY »ATAY»AC N3037 STATA ** SPSS 1A= -A3(CY +3A»AY»fC UCcadat
anafi»tCu 3f]A»l:lY»r:1Y »Y (W»€ S0Uate=1 6-A)° o
263Y0CY »ATAY»AC N3U3A NSRTSATTST a,-C ™ a,-C U» TAGAIAGYY»AY »Y

2045631 6

UR3YST3tCasAl3Y BE3EV»AC 3fkvu | o

i i -an1=1¢o. (Sig.) Std. Err 0 !
p3(3e13yY 0.0068 3.66 752 | 071
1383y 0.0284 4.36 6.99 | 1.67
asTAsScY= 0.0081 286.41 7.9 0.47
DAFLATS 0.0355 2.95 6.79 | 0.87
UC-»AC=3 0.0080 29.25 3.84 | 4.35
3% CE»Y1 0.0338 3.22 7.4 0.81
B3Ral T4 0.0310 105 6.92 | 1.38
Tay-a 0.0047 2.316 6.86 | 1.45
PAC E3YT3 0.0059 3.55 6.8 1.2
O.CaTag 0.0098 92.83 7.98 | 0.075

NSRISAIV»AA TST3A1E Y I0CY=TC Taduce j

bCUU AY14dY»Eal TIUSEY»AA Ln(U»1 RYACY AYIYaO BU2) = a,+a,*B
u3Y=30"C UCcadal N3RTSATI»E »Y 2008A.-Co &TT=T U»T RYACY AYIYa0 pU2-C
SAL[asYO»YAA — NSU»UST»E »Y CAST3Y U»T RYACY AYTYAD DU2-C W ilSEY»AC
N» o 8030131 WilSEY»ACo T3A»EC ; »¥AST3GY»E, afi Y»AUasTi=T u3Y30¢
RYARNCT T3A»EC  éW3Y3E U»T RYACY AYTA0 PU=2-Y, afA -fi»A» UaW ¢ ECYasU
CAST3Y 6463YCRCY: GACY3T DP-C WIISEY»AC T»AfadlacAlasYai »fasl ¢, an
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2011, 2012, 2010, 2013AA-»AC &W36T=31 3ALla6YUY»AA  +- 5%-ai »Y
T3Auitall CAST3Y WilSEY»ACs: eT3%CE»Y1C OACY3TAT 2008A.-CY 100%
EW361»E ; CAST3Y Ti(3E: 830131 3A1aYu»YAA &3 TI»AT3T »Y 30046631 7-
aou:
@at»Eai 6306131 U»T BYACY AYTYA0 DU2-C TilSEY»AC ™ CAZT3Y U»T
RYACY AYTYA0 W TlISEY»AC NSAZp» A3 Toa0AIasY Y»AA
20(4a56=T 7

2008 2009 2010 2011 2012 2013
p3(3ew3y 83.6 112.3 104.4 100.8 99.6 95.9
1i3e3Y 109.3 146.9 142.6 104.7 90.0 94.3
QaELai= 105.2 114.4 108.2 87.9 101.7 81.2
UC - »fic3 82.3 169.0 90.1 89.8 94.0 87.6
i3uCh» VY1 100.0 115.8 89.9 93.7 90.7 101.7
@=3falla 101.5 97.0 101.9 99.1 98.4 97.6
Tav-a 89.9 121.4 101.1 89.0 98.0 97.2
PAC E3YI= 119.3 120.2 106.3 92.3 94.2 72.4
°.CaTaé 142.5 124.6 110.0 103.3 94.2 92.8
aolisyc=s 102.4 158.5 136.2 109.5 98.1 98.4

2f1{46Y 0400 and»e%C eT3Y3Y0 3(YACEC N3U»U3T3T3Y 3h1lasYS i»TatAlsy
-anil=31co, anA UCRT 1AST3Y 3ui»0aiAlasy T3ha0 ; AAOY»E »ATAC PU2-C
TYIW»E3ST3Y 3xC 163 3YNASARY  T3ATSTaA03Y afannasl aR=31aacAlasy
13A0Y»E 17i= ASUT»W3VY6 ECY»Eas Y T3v»oU3YA:

’ - ZI»Y3E4AEA0AIBY  §oui=T=0a0Ala0Yy  pSAvall  SU+a+int
Yil=(30i»t  »Y __Qﬁ3'l'?Y~3éf3i N»‘u's{/za'u,'aa/}paa\”(\”(>>ﬁc, ) il'cﬁ3é|’3|'
TYT»E3USMUSTCTST3Y  U»AGLY»AC  ~  i»ftadlasAlasyy»ic  NCU3Y 1A=
eW36T=1 3htlavay»ia. ' - ’ o

1. 2RE373Y0all -YSUSTi»E ; 13AISEA0Y»AC 1363T3h-U3Y
1eYy=0CT3Y: Y=3N=wU3Y NS0=h a-13-anli»t | USATailsy
ROASY»AC UAW»04iUA:  2ftlasYay»iA  6adle  Ti»oCYy, an 3t
Uar»0aiUA TCASE»EC ; T3AI»AC 1363T3f-3(CY T36466T3T0A
»ATSASASUT>T NS TT3T40U TSYE3T»é»E40 \3U=0:

2. aogadlY3e&CAT»E ; Y3 u3YI»AC UCc™ T3ATSTanUsY aranue
N=0»U3T3T3Y  3atlasySi»TashlasyA, CYaA Aasle , T3fce
SALAYST»TatAIBY T»e3YTasYCo -Y3N3»E p3YI»ACc Tadlco
O 31anT31 13AT3ICY AARTY»EY»AA ™ 3t T3AT3ICY &afy»EY»AiC
3115 640AI40YA »ATAC TYT»EST3Y 3xC 13!
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3. 263¢3l»E ; (TaYaAU»WACT Ual»E 4AC RYAANCT T3A»EC ¢ - Y33 »E
uBYT=cY  N303T3-¢ N3U-UST3T3Y  SALlaiYSi»TaAl=y
315 640A140YA »ATAC TYT»EST3Y 3xC i3 U»T RYACY AYTYA0 PU=2-
C " bU=2-C UCcaodar:
2T YSE4640AI3Y NCUYST3Y 1A40AYV»AA SATS364ETE »Y N»OCY3IC Ny»1 I3F
NAS&SAST400Y»A400

1

2)

3)

4)

5)

P»YACT  A31738(3Y, S§i3AT3éaiY»AC  ISATaiY3TatAl3Y
Udi»EY»f ~ DEA Ual»EA DD 3¢ TA3(CY pu3YI»Ac N3U3f!,
p3(=ew3VC  O3AT3A3-Cr313Y 213003 Ed27 98
MCH3ST»EYCTST3Y DAL T=3TY»AC 2015A. N 1 Ad0ai=146" 4. 36-
39

P»YACT  AS17a8l3Y, § 3YI3(CY 13AT=31anl3y  &fanTe
NSASP»ASTIY 3%1»040Ala0YA »ATAC TYT»EST3Y 3xC T3],
UCY3Y&Y»i — %IaYalCl= 36U=-CA é»a»Up»A-NATT»Up»i
2014A., ;c. 35-37

P»YACT A3174803Y, 8PP pu3YT3ICY N=3UST31-C NSASu»AisT3Y
ShLjasYSi»TatAl3Y -Y3N3TallA 8a3i+—3T1a0 WilSEY»AC
»AEAOTA0AI3Y! DEA  U»A&tai!, UCY3VeY»i — %lavalcr=
380=-Ci° e»a»Up»A-NaTI»Uu»fi 20144, (c. 38-40

P»YACT A31738(3Y, 8§iISAI3(CY Aary»tail A3UT»T3Vo
ASAT3TanasAlAsYY»fiC ECeT3YasAlsY -Y=N=140UA
UsiTailay  ROASYY»AC  UCcadai!, ©f"3YC &»r3T3Y
P3USEE3ABYC, TYT»E3-CTAAIBY  U3Takr»n¢  2013A.
T3i»-CAU (¢ 497-503

D»YACT A3174813Y, 8D 3& WAS3ICY p3YI»AC NBA3p»AsST3Y
SA1{a6YS T»TasAlacyA ISAI31anusy aFammasu!,
TY T »E3-CrasAl=sy A=U=v3T3T¢6 NCUY3N=fo»f
a063Ya0Y»AC, SeACASYWY»AC ~ »ACT3e3f1 -CuYST3V»AC
UCe3t-3(CY -Cw=Aadaic YiasA»ic Aadar=14a6 2013A.° ;¢ 49-51
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I'enpux AmasikoBuu TaneBocsin

Bimmsinue 3¢ ekTUBHOCTH 0AHKOBCKOI0 KPeIUTOBAHHS HA YKOHOMHYECKU I
poct PA

Juccepmayusi Ha COuCKauue y4eHot cmenenu KaHoudama IKOHOMUYECKUX HayK Ho
cneyuanvrocmu 08.00.08: “Mamemamuueckas sxonomuxa’”.

3awuma ouccepmayuu cocmoumces 07-ozo urons 2015, ¢ 13.30 uacos, na
3ace0anuu Cneyuanusupo8anro2o cosema no sxonomure 015 BAK PA, Oeticmsylowe2o 6
Epesanckom eocyoapcmeennom ynusepcumeme no aopecy e. Epesan, 0009, yn. Abossana 52.

Pe3ome

VYBenuueHne cmpoca Ha YCIYrH, IpefocTaBisieMble OaHKaMH, ITOBBIIICHUE
KOHKYPCHIIMH BBIHYXJIAaeT OaHKaM IpUBIECYb OONbIIEE KONMYECTBO KIHEHTOB, B HAICK/IC
MOJYYUTh MaKCHMAaJbHYI0 MpUOBUTb. Bompockl 3)()eKTHBHOCTH SBISIOTCS KIHOYEBBIMU B
9KOHOMHUYECKHX HCCIEeIOBaHUSIX B OaHKOBCKOM cekTope. CIOKHOCTH 3IKOHOMHYECKOI
CHCTEMBI TPUBENO K Ppa3MYHBIM TOJKOBaHUSIM, KOTOpble ObLTH pa3paboTaHbl B
3¢ PeKTUBHOCTH, KOTOpAst 3aKITFOYACTCS B PEIICHUH TOI WM MHOW KOHIICTIIHH.

VBenuueHne KPEAUTHOro TOpT(eEss 3aeMIIMKOB MPUBOAUT K CYIIECTBEHHOMY
WU3MEHEHHIO KPEIUTHOrO PHCKa B pE3y/IbTaTe YpPOBEHb IUBEpCUPUKALNU HOKEH OBITH
PaccMOTpEH.

Perynmupyrommuit opran, (LleHTpanbHbIi 6aHK) TOCTOSHHO OOHOBIISIETCS.

XecTtkue OrpaHUYMTENBHBIC CTAHIAPTHI PHUCKOB CBS3aHBI HEMOCPEICTBEHHO C
YXKECTOUCHUEM KPEUTHOM MOTHTHKN OaHKOB.

Tem He MeHee, Y)KECTOUEHHE HEJOCTATOYHOE YCIOBHE ISl KOHTPOIS Hal
KpeAuTaMy, 4ToOBl OHM MOTACHINCh B HyXXHOe BpeMs. HyKHO co31aTh KOHTPONIb TeKymIeit
BHYTPEHHEH KIACCH(DUKAIMK, YTO MO3BOJSIET OaHKaM OBbITh TMOKMMHM M pearupoBarh Ha
JIMHAMHKY HETaTUBHBIX KAYECTB KPEIUTOB.

Wndopmarst  koTopast moMoriia 4ToOsI cenaTh McciaeoBaHue Oosee TITy0OKIMHI
OCHOBAaHO Ha HAyJHO-HCCIICIOBATEIbCKUX ITyOJIHMKAIUAX, KOTOpPBIE IIeJaTaly YdeHbIe, a
TaKke OBUIM HCCICIOBAaHBl TOJOBBIC, E€KEMECSIYHbIE OTYETHI W MaKpPOIKOHOMHUYECKHE
CTaTHCTHYECKHE JaHHbBIC [ICHTPAIBHBIX 1 KOMMEPYECKHX OaHKOB.

Lenpro maHHOHM AMCCepTalNM SBISETCS OIEHKA CPaBHUTENBHOH 3 (EKTHBHOCTH
GaHKOBCKOH CHCTEMBI H €€ BIMSIHHE HAa SKOHOMHUYECKHI POCT CTPAHBI.

Jlnst peanu3aiuy 5TOH eI B JUCCePTAluK NPEUIOKEHBI U PEIICHBI ClIeTYIOIIe
3a1auu:

* MPOAHAIM3MPOBATh TEKYIIYK) CHUTYAlMI0 KOHCTPYKTHBHBIX OCOOEHHOCTEH
GaHKOBCKO# CHCTEMBI, a TAaK)Ke MEPCHEKTHBBI Pa3BUTHSL.

* TPOAHAIN3UPOBATH OTHOCUTENBHYIO 3(PPEKTUBHOCTH PabOTHl KOMMEPYECKHX
0OaHKOB.

* OLICHUTH CPABHUTEIBHYIO 3()(heKTUBHOCTH GAHKOBCKO# cucTeMbl PA, B 4aCTHOCTH
B KPEIUTOBAHHH.
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* pa3paborarh MOJENb NPOTHO3UPOBAHUS ISl IPOCPOUCHHBIX KPEIUTOB, KOTOPas
Oymer  cmocoOCTBOBaTh  ()OPMHUPOBAHMIO  3/I0POBOTO  KPEOWTHOTO  TOpPTdens ¢
HKOHOMHYECKOT'0 POCTa.

M pa3pa6aTBIBaTB MOACIIN 4Y€PE3 KOTOPBIX MOKHO OLICHUTH OTHOCHUTEILHOC
BJIMSIHUC 3(1)(1)CKTI/IBHOCTI/I KpECIUTOBAHUS HA 3KOHOMHUYECKHIT PpoOCT.

O0beKkTOM padoThI SABJsSIETCS] 0AHKOBCKHIT CEKTOP ApMeHHH.

B nmepBoii riaBe paccMOTPEHbl OaHKH, KPEIUTHBIC OLCHKH TEOPETHYCCKUX
BOITPOCOB.

Bo BTOpoOIi TIaBe OMMCAaHO MOJENH YIS IPOTHOCTHYECKOH OIEHKH IPOCPOYESHHBIX
KpeoquroB ¢ TMomompbio (memu MapkoBa), KOTOpele B OyAymeM CIOCOOCTBYIOT
(hOPMHUPOBAHHUIO 3I0POBOTO KPEITUTHOTO MOPTQHETIS.

B Tperpeli rmaBe pa3paboTaHO MOJENH Uepe3 KOTOPYIO MOXKHO OICHUTH
OTHOCHTENBHOE BIHUsIHHIE YP()EKTHBHOCTH KPEIUTOBAHHS HA SKOHOMUYECKHI POCT.

Pesy.m,TaTu AUCCEPTALMHU COCTOAT B CJACAYHOIEM:

* B pe3ynbraTe OIEHKH NPOCPOYEHHBIX KPEIUTOB C MOMOIIBI0 (mermn Mapkosa),
(opMHupyeTCst XOpOIINH KPEAUTHEIH TOPTHEIh.

* C MoMOIIBI0 OTHOCHTENBHOH 3(p(peKTHBHOCTH MOJETH MOTYT OBITH OIEHEHBI MO
OTHOCHTENBHON 3 (EKTHBHOCTH BO3JEHCTBUS OAHKOBCKOH CHCTEMBI HAa SKOHOMHYECKHUIT
poct (BBII Ha mynry HaceneHHs1) 1 MOXHO J€NIaTh HPOTHO3BL.

Pexomenganum:
PexoMeHnoBaH METO/ ¢ MOMOIIBIO Ileneid MapkoBa, KOTOPBIA TO3BOJHUT OaHKaM

MOPOTrHO3HUPOBATE CTPYKTYPY KPEAUTHOTO HOpT(bC.HSI (I/ICXOL[H U3 CTCICHU erZ[I/ITa), n
NPOrHO3MPOBaHUE  TacCT TTOJIOKUTEITLHBIN pe3yabpTaT A OLHCHKH 3(1)(1)CKTI/IBHOCTI/I

KPEIUTOBAHMSI.

Jist apMsHCKOM ~ GaHKOBCKOHM CHCTEMBI CO37aTh TOJOBOH aHAIM3 C ITOMOIIBIO
DEA, (anamm OXBaTa [AaHHBIX) YTOOBI MONYYUTH KOI(PQPUIMEHTH OTHOCHUTEIHHOM
3¢ HEKTUBHOCTH.

Buenputs B 0aHKOBCKOH cepe Mopenb, KOTOpash MO3BONSET INPOTHO3MPOBATH
OTHOCHTENIFHOE BIUSIHUE 3(D(EKTUBHOCTH KPEAUTOBAHHS Ha SKOHOMIYECKUH POCT.
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The influence of the effectiveness of banking loans on the economic growth
of Armenia

The abstract of the dissertation for the pursuing degree of PhD of
Economics in the field 08.00.08 - “Mathematical economics”.

The defense of the dissertation will take place at 13.30 on, 2015 July 07 at
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Adress: 52 Abovyan Street, Yerevan, 0009.

Abstract

The growth of demand for the services, offered by banks, and the tightening
competition make banks involve a larger number of clients in the
expectation of maximum profit. The problems of efficiency are the key issues of the
economic researches and banking sphere. The complexity of the economic system
has led to the fact that different interpretations of efficiency have been developed
which lie in the basis of this or that solution concept. The decision of solutions often
depends on theoretical and technical complications. Along with the increase of the
number of borrowers, the need of assessment of their creditworthiness, improvement
of the classification approaches arises, including the development of the approaches,
special only to the present bank and corresponding to the internal risk-management
strategy, credit policy, as well as the requirements of the supervisor body.

The aim of the present dissertation is the assessment of the influence of the
comparative efficiency of loan of the RA banking system on the economic growth of
the country.

To realize the aim of the dissertation, the following issues have been
suggested and implemented:

e Analyze the formation features of the current general situation of the
development of the RA banking system, as well as the development
prospects.

e Appraise the comparative efficiency of the RA banking system in the
sphere of mortgage crediting, taking into consideration the
practically emerging problems.

e Develop predicting methods of overdue loans, which in the future
will contribute the formation of healthy loan portfolio for banks and
the economic growth of the country.

e Develop an econometric model, by which it will be possible to
appraise the influence of the comparative efficiency of mortgage
crediting on the economic growth of the country.
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The object and the subject of the dissertation

The RA commercial banks have been the objects of the research. The
subjects of the research are the problems, existing in the sphere of mortgage
crediting of the RA banking system, particularly those of the study of overdue loans,
the assessment of the efficiency of the sphere of crediting and the latter’s influence
on the economic growth of the country.

In the first chapter of the dissertation _ “Credits, economic growth and
credit efficiency” _ the theoretical-methodical problems of banks and credit
assessment are studied. The prospects for the development of the sphere of
mortgage crediting of international and RA banking systems are discussed, and the
legislative field is studied for the activity of the crediting sphere of the banks.

In the second chapter _ “Modeling of credit risk assessment and credit
comparative efficiency assessment” _ a Markov model of predicting overdue loans
is offered, by means of which it is possible to predict the dynamics of the movement
of the credit portfolio risk classes (the movement in time).

In the third chapter _ “The efficiency of mortgage crediting on the
economic growth of the country” _ the Markov model of predicting overdue loans
and the comparative efficiency of the RA banking system are appraised, in the
sphere of mortgage crediting in particular, taking into account the practically
emerging problems.

The main scientific results and novelty of the dissertation

The scientific novelty of the research is based on the results of the solution of
problems of modelling and assessment of the comparative efficiency of the RA
banking system in the sphere of mortgage crediting. Applying the econometric model,
GDP of the country and GDP per person are evaluated, due to the comparative
efficiency.

The following main scientific results are demonstrated in the dissertation:

e A model of the movement between credit classes is developed in the result
of the study of commercial bank credit portfolio, by means of which a
predicting method about the assessment of the overdue loans movement
trends is suggested.

e A system of models is developed and suggested, by means of which a
value of comparative efficiency of banking system is assessed.

e An econometric model is suggested, which gives an opportunity to assess
the efficiency of 6 dimension on GDP of the country and on GDP per
person.
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