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2ERBRIRZI AL E AL IR
T RBRBFEBRARCE ;T TIE
Z_ e R

L4t ~ 144038

REEHE H RS > B KRB 2 KR Z B o KRB ZHEAER T vl 8
AR Ty R IR 2 KR ~ BRI TUEE » g 2 LRI 24t
TVE BT RS 2 2 PR BUM @ BBUR Z I o R » KEZ HE M R B R
R HBERR R (B4 ~ I T ~ KBS ) PR o BIER &R
G i R ROKZEE i JE 4 (The Academic Ranking of World Universities)
Quacqugqrelli Symonds 1 QS 5 AEHEH (QS World University Ranking) » Z&HE 1 =55
HEMGE (Times Higher Education) HYZEEKTHAKEHEY o BINRA LA H KR
# QH3EE Y US News and World Report * #[#H ] The Times * Sunday Times * The Quardian
B¢ The Independent RS 7T 1 AL B A K E2HE 44 o iR RS T A 38 M 2 1 i
FEREBHATH + b R NMEEIR S 36 A 5 Je USR WIJTTH » i 5 i e K22 2 HE
% o

BERS A A0 R EA PRS2 T T & IR BB S AT » SR TFmige 250 @ T
TES ARSI AN G 2R R 2 RHE g A 2ER - R TikE
THANELZYE » 2 JE R A E IR R A A PR SR il 7 & [ T b R 2 7 A 2 2 (It
TVERE BN Z BRI o B B R A S LB K B2 RE AR BRI FR L (stake holders) Z{F
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i > JRBISRE PSR e ER R B (0 2 S (H 2 R GRATIBREERS [ S 2 L
HELLEA: - (CRMERAF IR A B AT - FEEBRRSEHE L =M TS A E
R0 35 B S Ff1H - P ] RESRVE S A R R - T HE R R > B RS
BN IR o

—MAATHIREE S LR T3k e R EORL - S EEN - i B R E A — R e
WOREEE(H » AL B — R S HR AR IR ISR S e T HE L - T UL B — B R B2
TR » AR HEIRA IR ZIE o LA » REBPERBER 7 B Bt (Amig g ~
BTSSR ER: ~ PRI R ER) ~ BURFIAVE (ANERERER ~ (FURBGR) 4t > WErE
BRI R S an AHE % o BN > ZRE LS S B0E FERE T I R OR B 2 B ~ R
B (impact) 55 =71 * 53 AR E Z JE 0 » H Al GRS RS /IR ISR T
B~ TER) ~ TS0 ~ TEIEMLERE Y ~ TE2E1FE ~ Dk TH
BHEE ) FNKBIETHEY - SUSARRA o SR IEAN R S0l sk s 22 - A
FRE LR ~ BRE > Bl BAREE - EITHER o DRI PE S o (RIREE
T A PR S AR [ A8 S Bt > I PR I RE T 15 A 1 B — DR T AR - PR IL I RE S
FERPEFR AR - amZ RmrPEe - INE BRI RN R CUg i 2 PE - 1
EREI G RREM -

[ —H B B A% T A ] S DA R - At AE 2B A0 R BR K » E ok
WA 2 %A RS (8 52 A SR 2 fok PRI ) —EL ] 7 R - RO BRI ER AR 25 (g 1l 2
RESIRHIE » 77 B2 {1 g 1o ) B B A S MO BGRAHTR] © B LR B ~ Rk &R B
WERRF O BIANARLAT B EHE SAVIH Z2A ~ RLFFH b T KB 5
BH TG BEE R SRS SRR S - i7e iU SRR R B 2 H
BN » DRI AN (5] J  o H EE A E A AL E R FE AN () 5 RE 0L S S e o g B B P 2l
AL [ 7 PR BT S aseit » B ER MG T 2L H B S Bt ER R 0 0% - —HIENRE
LICERREE - AR AT AL A B I E IR A IR THE 2 o A0 AR HE
HiR TR (SR » HEFS SR THRTHEA M S FEE R E AT E (85
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ZIEE) 0 B R E D KEIIREZ 2R 1E » IR T B2 R B2 28 > g A2
WY T EREERC (SOEEERBIR AR e BERsth - B FEN R
AE P 166 Y O A8 A B LR 7 O RE RO AN AH ] > R 2 R M B 5 Y Je [ b 488 2
Mo EHERZR » KILE N EHE RO R A 2581 > SEFE® -

B — R AR B [ RE T R AT R MR R S o AT E R AS 2 AT (data
envelopment analysis, DEA) c{iE ° DEA 15 /@ i 1 3¢ S AR EHE BT itz — »
Cie—EEPRE 2R R EIE S s DEA 52 BB « 0 RA ST ABUE HIH 2
RO AR E L 2 R R U o DEA ERR AR B
TERE SR Z AR R BT (decision making unit, DMU) 33{#% E i FIAY I A
% (Kao and Hung, 2005; Podinovski, 2016) » {FIANHERE 1) 1) A B2 g S BB BTG T
HEEE » TR AR 2 B e RIS T RORIVREE « A RE DMU & A FInyHEE »
(ke et K - R > oS8 e R ERE DMU MR [E > BAHE DMU &)
AR S B R (2 T - JE 70T > DMU Al B ERVREEERE » H A8
HE DMU ZIRH » KR —HEiHE X (Pareto) ZAFASHBALIEA

DEA &R A —E RGN ZIRERAIRE (benchmarking) Hx{EALZH) DMU (Joo
etal., 2011; Lopez-Espin et al., 2014) » BRI A Bl &R » DEA 7] LU& > 23R8
I E (5e%) BEEVESCRBEREVERIRRT o 38 26 B R R E DMU B » BIEZ3FEAL
RRYGER 2 2 HRENE R - (EEHIER L BR T Al{5ET% DMU 2% @9l » DEA
IR E S B DMU 73 » R - 25 REFIH DEA 208 52 BiEm 21 7E H B AR
DMU 2%4%: DMU #f » HIl DEA st B & M (EE

DEA JE[FISR G R 2 B8, > (AHEAERER L/ EA MRS - &% > DEA 25—
R T AR B SRATAERE S o i e 8831 ) T Rk FTREME: © JREDEESR DEA RESTR[E
TEMERL D > B DEA 2R flEATRE| B2 (8 DMU B8 23808 (BER{ER 1) 1)
T8I BEGER 287177 TR+ 594 DEA @t DMU v LLE 2 5 5 HF4G F 2 ekt
B - EEAFEHEA A Z 5 KIS B OB MRS -
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DEA Z 25 IR E: - (R IBAHERIE A (data generating) Z 773X » H DEA Firat#
SRH R fiE Mt SRR A 1% » i DMU SR lEHE R 2 22 R EELIRE /72X - ke Bk
LAHAFRYRIE DMU R (E R & B RS 72 5 > (RIS k Rt R (AR i ) 3
FEAH.ZHER © BEZR Johnes (2018) S HEEEAME ML (bootstrapping) HIFLIIT » i DEA
A2 (SRR » (H BI040 I 5 S0 D e sth it o HH S 77 BRI S 72 )
It » DEA SR AT flit% DMU ZA21E » 7Rl fESARE S R DMU #k4 o (HERHEA A
M2 DMU B ERERARE A € R 75 BRI 225 a S 23 E2 2 EEE - It
Ob o (EFFLATIE S b o SEAP AT FURREEI T RN e > TR AT 0 BT 0Bk
7 o BIAIEEHEE @ Standard & Poor (S&P) IR EIENIEHFFE T BHE R AAA ~
AA~A~BBB BB B~ CCC~CC~C» HAFHL+ ~ —5Fl etk o X > 2 &
AR EEF AR IR - MR EESBEERE - HE -WE =B - "8~ 8% ¢
A5 -

HLL > e ks DEA fEREBY RO » K AT B bk 722 5P e Bl /) 38 R S i o
A5 > /€ DEA ME] FiRispfgk 2 it o sl il S BRSO 4 » ATHIE I
S22 UM A 28155 DEA (assurance region/DEA, AR/DEA) » [ il 4% eI RE B2 Rk
/INBEE B HE R > (T SR B ek i DA B 52 2235028 DMU 2 TR © A% > 5t DMU
SRR EHE R 1 2 AEE T A Bt 7 24 S5l PRI S R SRR R A Barr et al. (2000)
2 2 J&#} DEA (tiered data envelopment analysis, TDEA) AILATEiR o A5 R i —
WHEE AR/DEA K TDEA > [AlIRHER AT DEA Z MSHRES - A5 Z AR/TDEA &
A AMEREUGE DEA MR FCM IR - i BL#SHH TDEA Z3ZRE8 R 3283 DMU 7
REJTI 0 RERF R BRI ) R S (KR g i - 8 T S E R L S R iR
FHZ TR o BIMESSZR gAY DMU AT LM 305 — R IG# A DMU » B3R UGS ik mil
Afg o B MR B PGS RIS T S B B E AR R A

f bR > FERIASCHEH 2 AR/'TDEA B » [ B RE B B bt S e Me R A e 44
HEZHEIBIE - 2ER(YELZ LA S AR/DEA B TDEA /572 KPR ZFEIE > £
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& HPEHE R S BUERAE THIRFE TS » A ORI ILI SRR © BRIL.ZIY » Rk
FEELEE I ISR 2021 SF 5 & R BBERRUE FRETTI S - 2R R 2
LI T

I NEEA - AT SRR - 55 = B ESIE T iE - SRR AR FE AR
ARE ~ MR B E B AT - SR E R T - Atk — H A A B

B\ LB = AR

— - REHY BB L IEERBEEE

AP R BRI STRIR % - (HEFIl REH) B R AT S A TR F2 A SURRANR 2D
RERTTEEEIRERBERFUIIIZE » 2 (LR R B2 B B2 AL > 1A Gomez and Valdés
(2019) ~ Thanassoulis et al. (2017) ~ Asanbe et al. (2016) ~ Carlucci et al. (2018) ~ Chen et al.
(2015) 5F ° Zhang and Shi (2019) s HfMIME— HEIE PTG S KRR ZERARSIRTFE © 320

JtLL DEA AREFili 24 [T B AR B BERRRARY - IR E I RGE P BB R R RS
SCEERE » HANERBURE GBI PSR ~ 85 A3 SO R KR B A B
TR - Bk TRk —(ESR AL Ot - HERTEIEES R 72T TR AR » ARG ANME & o [
WL AR ] 2 T A Bk e SCRR P - Foesi— LE BRIy B BUR ARSI BT~ 1]
411 » Murias et al. (2008) #@HPHYEAF AEHGE 2N E BB T - B2~ W g F
B~ FETTEIBREE RSB ~ 5T ~ HIEATERE B E ZIRFS - S5 10 (SRS
BEROR g i - Herh BB e 2 T AR A~ OGRERESHI{E FEHE - Murias et al. (2008) f5
P B T B L AR S AR L B LS I Bl H A — B0 1 AN [ R BRI A B R
BRF - SBECN [RGB < H I R ARAE - RIBL > B[R i b fatt 2 S B8V e
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FEE BRI AEEE RS S 2 G H BT A e U AR LA A

Prasad and Jha (2013) 37 @& A SCRRIEIRR » kSO L& Rl 8 m BUIR B s E n (K1
B AR A T AT e BB > B H T — {7 & G B IR S AR S 40 M AEH s
TRKIGHRE « EERCE BRI K BB B ~ BRI 2 v SEME (reliability) ~ BUERH AL
T~ AR B - SRFEAEHE ~ SRR Z BV EREOR o 3E7SKE I K (R B R A
ERLEBUR R ZRETT - TSR DK SR T BLE BRIV

Asif and Searcy (2014) FIH T AHP 5% B H{ B ER AR < £ ZHESEET » W2t
—{EfR A VEFERE > AT DU B S B A 2 B o SR T LAFR G 2 DU g i
FFRSE ~ B ~ MRS B A5 » B2 BICSTRRAN IR J2  1 F %5 g T R 3 2 LA = At P/ o] ot
31 (A EERIETFE RIS - 778 LtV g B o E Ik S ML e A B SR B2
TR BRI BERE 1A » 7T IR 3% e BTG B LU IR Al 2R o o B B2 AH R EF
T RFGHE A B4R EMASHRAE R - B E8 R RENEE ~ TG En
ERIRENEL  BRAEFHIRAR ~ RS BRI - FAE GPA B A E A EL - BEEE
B~ TEAMERF 9 IH -

Chinta et al. (2016) #8F5 T3 ~ fi A ~ #@F2 ~ ZEH (context, input, process, product,
CIPP) 57U — (3 & EAT 5 2B WS AU G HO 20 - IR Z e SRR e ey 77 =X
e — (IR A A T 2 SR BUA B RS RASGER G 1 CIPP 1Y o BRI FRR8 5538 & F AT H 0
7 PR S © RRCER ~ B~ B B AR ~ IR B SE R R ~ BREEAY AR o

H AiE A 75 2 R e B KSR SOE TR RIS » FIaNEEIR25 (2017) FIIF] DEA &f
5 40 FrfE R ARS8 A K ERRURF SRR WERET T DEMTHR KERGH# ) BB B
WA A 2 R ERF S 0l 7 TR BRI © Bt SREEUTS » BIECE R AR AR =AU T
RUILIARBIAHE2 B E RS (IS5 ~ 1 R 5 (IR B S BRI 38 AR RE -
RHE KBTS 8 T AR - RS R SRS RIN » JRTH > BUER AR EE T RE [N H
FOEHEE T IR R PRI ERACE > SBUERCAS I 38 2 RE 77 TR SR T 1% o A
SRR SRR B A - ZERTEL ~ BAmE ~ B 25
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Fu and See (2022) {5 Pastor and Lovell (2005) AT A2 14 Malmquist 2E 7 145
T 5 B T ORER S o LUEE 2008 FEZE 2014 RIS B SECE BRI A A T
8L o DHTCHEREET - IR S FBE SR EETRE 1.24% © {EFFEHARH -
Pt B R A TR KR ERR » RSB AL EERS TRE BRI K EE &
9 TR R » DRTHECEE & - (EME B T REEEIIED - G AT KRENE
R EIEE R o (B LR EBIEHCER RN SC R T AR i € o SR AHER AT KE > B
I RLAT KRB AR 7 R o ERUR IR AR A A B2 N D ~ SERAaR SCBAS & LB e
B BWARAIRE R o (EaZ S BB BERAHRRR R« R4 LE ~ PRI A A
=R YN /E

At > H ATBIBR A 2 AT R B2 RS » A ST E SR L AT 4
HA R ERAE SR Pl {5 BT B ARRE 51401 T The Guardian (2022) HIFFlIEH ELE
ER A SRR ~ B2 ARG B B - R AR RERSIR R ~ THAREE - RS - Al
AL~ BZERT S © The Complete University Guide (2023) WOZFGTEHALAG « FHfzs ~ B4
TR ~ BRSNS Bk SR LA ~ BRI B RS e TR LA o
QS World Rankings (2023) HIFFLIEH : Al 4 He~ 5 3£ 268 - THE World Rankings (2023) Y
FFEIEE AR S L~ PR L S BB T T2 I LR BRI -

LT T KR HE BT 5 HUR RS (2023) AUHCE » 0% LTS ~ A6l
b~ B LEE -~ JEE AR R BUAE R O =R EREEE S E R E LT S
B YEREEERR ~ BUR B E BT IR B B AR H G R AT Y
T8~ KEAEBIRl g S B S M~ KA BIRH g BUEE E AT T 18U R
IS 7 Bl {2 2 S S A FE ISR 10 (TSR ARFF B AERY © KT USR KB RGRE
BB RRR R A FEM AR ~ B EPEDUT st E A3 1 ~ ZERlLL ~ BRI LB EE
U~ BEEBEN T R BRI - 2023 @EHE EEENERE ~ BAETY G0
S8 TH (RERMAT - 2023) ©

AR SCRR AT > ARG BRI R 2 HLBRE > (BRE Bnl oy s A ] - 1.
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FUERER > BIANAERTLL ~ BB EE IR - A EIGHEE ~ BB - 2 224230 - Bl
PRI o 3B EAE BRI RO » BIANER A TR AR ~ BRARTEERAHE ~ SUERASE T ~ [EfE
PEFFSE o 4. B BEERAIRUEE - BT R MR ~ SR MAENER T2 st SR LE ] ~ 52
FAIEERT o 5 LML TS T) » BIANAER B I At 8 RE AR g H
T AL E I o AR nLEAEE B TERRN B R 8L RS AR E AT
JERF - A0 - AERWLE ~ BTERE AUEMEE T o (HA LR EEZEHEA GEIERS - B
SR EHTERL - BEEZENEISF o I ZEE Bl TR R B - KRR H B A (R AT ER
BHIS ZBRH - KA BER RS R /R 5 A AN A

RS MERRUEIRELL

— AR R A VERERE b o 2RI RS G E ~ BRI ~ BERE S
Mri: ~ DEA ~ K& 7 #i: (analytic hierarchy process, AHP) 4 K 25 FEHE HIl A TR 5RH
— R E R % T HEHIZR TR (multi-criteria decision-making, MCDM) » ‘€ 773 F A A
5 ~ B R RS 2 2 HERIE DT - DEA K AHP /& MCDM Hif i .2 751k » {#H DEA 2
R S VEFEIE B2 SUR > RS TUHES KB 2 VB F7 G H61E (Murias et al., 2008) 3 I AF 51
KER Fili B R i B (Avkiran, 2001); UK KEZIEGGEE (Sarrico and Dyson,
2000) ° 7F AHP /71 » bR 7 AT F 438 Asif and Searcy (2014) 5 AHP 42 A B4k
TMEFEIE.Z Y% » Lukman et al. (2010) 7RLL AHP 2R E K E2R IEFE LR HERY » 6 FI| 35 8t
REBORET B 35 Pt SRS K ERAE 5T ~ o Er BB 55 = (If{ i (] 1047 & #5570 B4 > Ding and
Qiu (2011) 7E¥FHEIREERIL T /1 HEI TR LR » TRFIF AHP S5 R R s e hE B
Sl B L AR G R A HE AR

QU1 AfT S 5 % ~F R B HE 4 B B 5 Y KT B MRS HR 4 R H RiTEERA]
—HH B [ E RO HEFE AR AT AR S U FERE o R ik B ERE R Dy
SRHHH - KA R 2 B 2R A RHR A R FEAE K Kaiser $515% » AT DUAIET
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BB TR B o AT RRREER S 2 H I o R M 2 R R AR A (AT AT A
B 2 RER IR » 1 ELA LLIE A e AR RE RIS B0 N Z BEBUE - Johnes (2018)
B — AR B ER 2k o AR ST R R R 43 BT S5 Y The Complete
University Guide H1.Z 10 {EfGHITEHE - #455L 10 {18 0 2 — (8 4= 5l o 588 (RRA
A2 @R E s HEE R BiR B AR R e e o s — R IR
HHHA 8 e i 2 SR o BRI IHTRGIR o MUK 5E %S The Complete University Guide %@
RS 2R a1 BRI ER B 2 R R - 1 EHE 2=
FHA— B BN B — PR R R S A (R B2 B o

SR » M E R A 73 Arid B RE RIS Lo Wik 1 R R A A 3 — AR AR B i
(A RERART U DMU R MRl —HE I E RSN 247 SRR L - B B R A
HFNE o (H DEA RUFFETERFF+ DMU 88 H CiRA FIREBR AR S 2 e > H.
DEA 32 B EE » f TS IRAIRE Z REBO A RN RE » R ATRE DMU A »
TR DMU $5 KL RE 5 2 i A FIRESSGHE 1 T8 8 © Murias et al. (2008) #2Hi T FIIH DEA
RN A5 S TERHEEE » FILAEFY 43 RIGYEF ALK 2508 5 B8 DEA BAHE
BOESE R o (HAEERETEIE > RSOSSN 7 — LEat B PR - il
FTE IR 2 REBA A e — My MiE ~ FSe R B2 2 R a i e 2 HE - ISR
B2 (ERIREE N 40% Bm#E ZFVNE 60% 56 o 38 LRt IR 6 B 212 ia P o A
NLKER 2 ERSEIE 2 RIS R BUR R B E SR RE B EE A AT AN TH] > R
(7 () REE B 25 S B % FEAS RT3 57 84 © 5140 University of Barcelona FYE2/E B M fis
T 43 ZRIGHEA KE 2 5 » DEA B 7 H University of Barcelona FE24: i@l 14
PR = I RER o

Barr et al. (2000) #&i DEA A {EFRMENIERK > #EHINGETH 2 BRI (well-
behaved production technology) 5% AMEHARLAE H} » (HE LA SEEES TG AHERE T > #8
B O IR R E IS EUAIZS » DEA W] DU & H I SRR - (HAIEA T L S8 i
LA E E AT R A o fthFTIR AR — R SR » #E A R (AR FERIT (best practice

an
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technology) Z3EENHLE » 24 KR DMU BLAE I (7.2 #4078 DMU LK -
138 LA 5428 DMU B Maz A Rl T 2 ielE: (8) ERRE o BB N AR
i T B (5802 DMU » F5LL DEA $ TR A S 5T » B IR HTE A ROl N 2
RUARRE o MIAERAELE AR T 2 #8034 DMU » w] B3t — S v R A4 i B2 4
FEB L o MR 7y A2 DMU B R3S DMU {1 > L7520 > FTHSATE DMU AR#EH
Btk HE [y B i o 33T L B A BE R B g R B it /K R AR P 1 4 H R 7] Fg R
ASFERY 715 0 BILE Barr et al. (2000) $2HH.ZJG# DEA (Tiered DEA, TDEA) M /% DEA %
FHELE (peeling the DEA onion) ©

{## DEA R A DMU J[a2 B — A FEF I8 5t o 9L AR 7 Bl 38 St o 25 {18
DMU Z3§ 21 » i Barr et al. (2000) FIPERGE ZANEBE » BITERAFIF fE i Ak AR i 5t
ZIENT o H A E R EEROIB ST 2R WIRVEE R RO SRR AR A Rl
BI85 12 DMU B ERERERRBE - sy e i < 56 —gres » AR
KRR FERMOKEE T 2GR MR EAERMNS R 2 DMU BIR REZ8EF
BURE > AR 7 2CnT DIF 25 i i A e Bl S BIRH A 2 SR BB < JE MR T TDEA 2
SIRREHIRY /T8 > AR DEA &2 DMU BEEERE » AS(EHE G I 53 B B e
Z AT TERE - i BART RS 2 [ > SRS DMU 32 AT ARG — 8 DMU {5 s B2 78 1
A o Alcaraz et al. (2019) 25 » BERFLLARARN) DMU » — T FEbE R S8 pr iz n kK
e ATREEPET A > RILER H—LE T ~ HRITRYE S > ZODETESEE  vREE S
B o fLL TDEA 7347 1 18 IR B SO S a0 RS8R » AREIE 18 BRIy
R 3 (S EERR — S AR B SR AT AR — S R B E B A

5l TDEA JERE KE 4RI MHEASE /T THIN S > Bougnol and Duld (2006) {5 FEd
TheCenter 'fH[F]HHEHE » &t L TDEA ZGET it SE RSB A ERHAE A i 55475 SR BT TheCenter
INRRIHEG RS ST LU o BT9e383H TDEA B /ERUFF (5 S B TheCenter MY H SR AT AL

! TheCenter & £ B #h i L1 K Z A6 —EH Rk - LA G LEM - & fo & £ BT
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MRS SRIEH BEE © Johnes (2018) 71FI A T % The Complete University Guide ) 10 {5
B o BHE o AEREREME ~ BRI - BHORAE - BRSTERE ~ BEEEARAT R ~ MZELE ~ 2Rl
MRAEACED ~ BB ~ BAOIHUFEERL o HEH TDEA #5555 128 FREHE » JLlms) T 6 [
& i 2 BRI AR R

FEEH b3t » B R E E R BB - DEA WEE B — R a1 TRV ARG A o i IR
SHTIE » K TDEA JEFHTEREREA T HE o SR1M0 > 1 Johnes (2018) HUBF5ERERH » EH
Pl —SE K BRI ] E REBE A BLELTE TDEA W53 f8 2 [ > TA(E38 KR 72 B 5 - 540
li] 7 FEEHE# 73 (19 Middlesex University #7722 1 J&  Johnes (2018) f#fEiE A RERE K]
5 DEA REE /M0 77 2B M A2 o [RIL » dag n] USRI FE S TE E A R E IR
#l o 554t » Bougnol and Dula (2006) 145 DEA n]gg& ISR ) A ERIRIRE » LIEE
s EE BRI A e RS (EIRRE © IR - SRS DEA RURERETRRE] > Jell AR/DEA
STEHRAES Y 8 FILL TDEA 1T B » DIMUE S SRR EL TDEA 4T 70 BEIREAT RS 42
RS o

% BRIk

ST LA HESE - DEA ~ HEBURAI DEA ~ TDEA Y67 8 KSR ETIGETH: -
3 4 FRFRA TR -

- BREEEUA

[ 7 HERE R BN I F 2% R ER TR B I RIRT A 7 - BN F sl KB HE LUK
S The Complete University Guide » [i] & HEBEINZ £ B HA € Sl HEFEAE — {141 1

R R Gk 2HE A RARE o

(13)
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B MBI ELE TR - SR LA ROREB BTG - X (1) Py w, U3

W5 | TEFEAERIE R - X I & RERRVER § SEFEIRAR R (LR H B - miARHE(LE )T

HXIME > AFE2HE AR PEARIIE - IR L ¢ STBCEITIRSEL - 1,2 &k K
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Investigating Teaching Performance
Ranking of Higher Education
Institutions in Taiwan: An Application
of the Tiered Assurance Region Data
Envelopment Analysis
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Abstract

Due to the limitation of the conventional fixed-weighted university ranking method
commonly adopted by medias, which often fails to capture the unique focus of each university,
this study proposes a new ranking method, which combines Assurance Region Data
Envelopment Analysis (AR/DEA) with Tiered Data Envelopment Analysis (TDEA), called
AR/TDEA model. We apply this proposed method to evaluate the teaching performance of
universities in Taiwan with student population exceeding 3,000 and staff size exceeding 150.
The research findings reveal that the rankings obtained through the proposed AR/TDEA allow
some universities to achieve better rankings due to their dedication to developing unique and

distinctive academic features, while avoiding problems of extreme weight allocation and low
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discrimination power in conventional DEA. The proposed model also overcomes the
difficulties in statistically identifying efficiency difference and grouping among DMUs. Using
the proposed AR/TDEA, this study can stratify a group of universities with similar teaching
performance into the same efficiency group. This efficiency group stratification process could
also aid lower-performing universities to make a more reasonable plan to improve their

performance step by step.

Keywords: Data Envelopment Analysis, University Ranking, Teaching Performance,
Efficiency Grouping
JEL Classification: D24, 121, L.25

Extended Abstract

I. Introduction

University ranking systems are widely applied by commercial media and considerably
influence students’ and parents’ school choices, new scholars’ job decisions, employers’
recruitment of graduates, university management, and government higher education
policy-making. Notable international rankings include Shanghai Jiao Tong University’s
Academic Ranking of World Universities, the QS World University Rankings, and Times
Higher Education’s World University Rankings. These rankings are typically determined on
the basis of multiple dimensions of resources and performance indicators, but their scopes and
weights vary across media, leading to discrepancies in results. Although fixed-weight methods
of ranking are simple and clear, they do not consider individual institutions’ unique strengths
and characteristics, potentially misguiding resource allocation and reducing the diversity of
university functions.

Data envelopment analysis (DEA) can address the limitations of fixed weights by
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enabling each evaluated unit to select the most advantageous indicator weights, which
maximizes performance in a Pareto-efficient manner. However, DEA has limitations, such as
potential extreme weight distributions and reduced discriminatory power, and its efficiency
estimates lack randomness for statistical differentiation between closely ranked
decision-making units (DMUs). Additionally, in practical evaluations, grouping rankings,
similar to the star rating system used for hotels, are generally required.

The present study proposed an assurance region DEA/tiered DEA (AR/TDEA) model to
address these limitations. This model limits the range of indicator weights, avoiding extreme
distributions and enhancing the ability to differentiate efficiency scores. The model
compensates for DEA’s limitations and categorizes universities into different efficiency levels,
which can assist lower-efficiency institutions in progressively improving to higher levels and
ensuring alignment with practical management goals.

This study employed 2022 teaching performance data from Taiwanese universities to
evaluate teaching performance by using the AR/TDEA model. The study fills a gap in global
university ranking evaluation research and pioneers the study of Taiwanese university

rankings.

I1. Methodology

This study evaluated university teaching performance by using four assessment methods:
fixed weights, DEA, AR/DEA, and TDEA. The following presents brief descriptions of each
method.

A. Fixed Weights Method

The fixed weights method is used in many domestic and international university rankings,

such as Taiwan’s Global Views Monthly University Ranking and the United Kingdom’s
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Complete University Guide. In this method, subjective fixed weights are assigned to indicators.
The standardized values of the indicators for each university are multiplied by these fixed

weights and then summed. In Equation (1), w, represents the fixed weight for the ith

indicator, and x;; is the standardized value of the ith indicator for university k. 7, is the

composite index for university k, with higher values indicating superior performance:

I, :Ziwixl’:i (1)

B. DEA

Setting subjective weights for indicators in university rankings is controversial. Therefore,
some university performance evaluations utilize DEA to calculate composite indicators (e.g.,
Bougnol and Dula, 2006; Murias et al., 2008; Johnes, 2018). DEA objectively assigns weights
to indicators, combining them into a composite index. The linear programming problem

involved is

E, =max Zi w.x,, (2)
Subject to
2 wxg <1 3)

Because this study focused on teaching performance rather than efficiency, inputs were

not considered. In Equation (2), w, represents the weight for the ith indicator, which is
determined objectively and can vary for each university. x,, is the value of the ith indicator
for university k. Solving this linear programming problem yields the composite index E, for

university k, with values ranging from 0 to 1; higher values indicate superior performance.
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C. AR/DEA

Although DEA’s ability to objectively assign favorable weights to indicators is often
useful, it can result in unreasonable weight distributions (Han et al., 2016), such as zero
weights for some inputs or outputs, leading to an excessive number of DMUs achieving full
efficiency (Angulo-Meza and Lins, 2002). To address this problem, some studies have
introduced weight restrictions (e.g., Dyson and Thanassoulis, 1988; Cook and Kress, 1990;
Thompson et al., 1986; Green et al., 1996), a methodology referred to as assurance region DEA
(AR/DEA). Because insufficient data were available to determine the relative weight bounds
for each indicator, this study employed weak ordering AR/DEA, as suggested by Green et al.
(1996). We also referred to the weight distribution in the Global Views Monthly University
Ranking to regulate the relative weights of indicators. Thus, in addition to Equations (1) and

(2), the following constraints were added:
Wi = Wi 2 & 4)

W, 20 )

i

Equation (4) ensures that the weight of the ith indicator is greater than the weight of the

(#+1)th indicator, with & being a constant equal to or greater than 0. In some DEA
applications, to ensure weights are not ignored, & is setto 10 (Ding et al., 2008). In this

study, & issetto 107°. Equation (5) ensures that the weight for each indicator is at least 0.

D. AR/TDEA

This study employed TDEA to group universities on the basis of their performance.
TDEA was divided by Johnes (2018) into the following three steps. Step 1: Conduct a DEA on
N universities and identify those on the efficiency frontier (e.g., A, B, C, D, and E in Figure 1)
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to form the first performance tier. Step 2: Remove these fully efficient universities from the
dataset and perform another DEA on the remaining N—5 universities to identify a new
efficiency frontier (e.g., F, G, H, I, and J) to form the second performance tier. Step 3: Repeat
until all universities achieve full efficiency to form the final performance tier. As presented in
Figure 1, N universities were divided into four groups. This study applied the TDEA concept to
the AR/DEA model, adhering to weight restrictions in each grouping to create an AR/TDEA

model.

Figure 1 Tiered DEA

This study evaluated the teaching performance of Taiwanese universities. With reference
to the Global Views Monthly University Rankings, 10 indicators were used: enrollment rate,

student—teacher ratio, total library resources, average library expenditure per student over 3
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years, bachelor’s program retention rate, number of Ministry of Education Teaching Practice
Research Projects, average number of such projects per teacher, number of approved National
Science Council (NSC) student projects, average number of NSC projects per teacher, and
proportion of graduates with a minor or double major. The data for these indicators were
extracted from the Higher Education Information Disclosure platform. The data for all
indicators were from the 2022 academic year, with the exception of the proportion of graduates
with minors and double majors, which was from the 2021 academic year.

To ensure meaningful rankings, only universities with over 3,000 students and at least 150
assistant professors were included, with 85 universities included in total. In applying the
fixed-weight method, the weights were assigned with reference to the Global Views settings:
enrollment rate and student-teacher ratio (weight 3), bachelor’s program retention rate (2.5),
six indicators with a weight of 1, and the proportion of graduates with a minor or double major
(0.5).

For AR/DEA, this study referenced the Global Views Monthly weights but did not restrict
the exact weight proportions. The enrollment rate and student-teacher ratio received the
highest equal weights, the bachelor’s program retention rate ranked third, and the proportion of
graduates with a minor or double major had the smallest weight. The remaining six indicators
had weights between those of the bachelor’s program retention rate and the proportion of
graduates with a minor or double major, but the weights of these six indicators were not
necessarily equal. The model can be used to determine the most advantageous weight

combination within the range set by the study parameters.
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I11. Results

A. Fixed Weights Method

In this method, the Global Views Monthly University Rankings weight allocation scheme
was used to calculate the teaching performance scores of universities and rank them. Of the top
30 Taiwanese universities, 21 were national universities. Of the 9 private universities in the top
30, 4 had medical schools. This distribution suggests that teaching performance is closely
associated with the teaching resources available to the universities. Government subsidies are
higher for national universities and medical schools and are the primary reason for their

superior teaching resources.

B. DEA

The DEA method ostensibly overcame the limitations of the fixed-weights method but led
to problems such as 29 universities achieving perfect scores and extreme weight distributions.
Nevertheless, unlike the fixed weights method, DEA enables universities that focus on
improving teaching indicators but that have limited resources to be recognized. However, its
high proportion of top-weighted universities and extreme weight distributions result in

weightings that are neither realistic nor practically useful.

C. AR/DEA

To provide a more practical assessment, the AR/DEA method was introduced. The
AR/DEA method outperforms the DEA method, with only seven universities achieving perfect

scores under its more realistic weight allocation. Compared with the results of DEA, those of
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AR/DEA revealed considerably fewer cases in which weights were set to zero. However,
universities that were highly ranked achieved the most favorable weight combinations within
the constraints of the weights. For example, at Chung Hua University, the number of Ministry
of Education Teaching Practice Research Projects per faculty member is the highest nationwide.
In DEA, all weights were concentrated on this indicator, and the weights for other indicators
were set to zero. However, under the constraints of AR/DEA, the weights for the number of
Ministry of Education Teaching Practice Research Projects per faculty member increased but
could not be completely concentrated on this indicator. Chung Hua University dropped from
the top position in DEA to 17th place in AR/DEA, which is still considerably higher than its
ranking of 60 under fixed weights.

D. AR/TDEA

To address the inability of the DEA, AR/DEA, and fixed-weights methods to detect
significant differences in performance between statistically similar universities, the AR/TDEA
method was introduced for stratification. The stratification results divided the universities into
nine tiers, providing benchmarks for enhancement to universities in each tier. This method
allows for tailored improvement recommendations. For example, universities in lower tiers can
seek guidance from those in the next-highest tier with comparable resources and size rather

than attempting to emulate top-tier universities with considerably greater resources and scale.

IV. Conclusion

Major universities worldwide and Taiwanese media ranking systems use fixed weights
and indicators to establish comprehensive rankings. However, these arbitrary weights can lead
to similarly arbitrary results. Fixed weights assume equal importance for all aspects across

schools, which violates the principle of university autonomy and can mislead the public and
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government regarding resource allocation. For example, Chung Hua University focuses on
“teaching practice research projects” but performs poorly in the heavily weighted “enrollment
rate” and “bachelor’s program retention rate,” resulting in inadequate recognition of its efforts
to improve the quality of instruction.

The enrollment rate is influenced by factors that do not fully reflect teaching performance.
For example, universities in remote locations may have lower enrollment rates not due to poor
performance but due to their location. Thus, the high weight given to enrollment rate may
unnecessarily penalize universities. Moreover, because teaching resources are heavily based on
government subsidies, top or medical universities, which receive more subsidies, are likely to
offer superior instruction. Universities with fewer subsidies can only strive to excel within a
few indicators. Thus, fixed weights do not adequately recognize universities that excel with
limited resources. Using DEA avoids this rigidity, enabling schools to select the most favorable
weights on the basis of their resources and characteristics.

DEA has certain limitations, such as extreme weight distributions and reduced
discriminatory power. The present study observed that 29 of the 85 universities scored a 1 in
teaching performance, the highest possible ranking. To improve DEA’s shortcomings, this
study used AR/DEA with restricted weights, which reduced the number of universities scoring
a | in teaching performance to seven. The weight distribution in the AR/DEA model is less
extreme, and universities with unique qualities can appeal to the public by leveraging favorable
but restricted weight combinations.

Finally, this study proposes a combined AR/DEA and TDEA model to address DEA’s
extreme weight distribution and TDEA’s excessive stratification. The AR/TDEA model, by
optimizing the efficiency frontier and DMU determination, categorizes Taiwan’s universities
into efficiency levels. Universities with poor performance in DEA or AR/DEA can use
top-performing universities as benchmarks. For smaller, resource-limited schools, top
universities may be poor models to emulate; stratification enables them to identify similar
universities to model themselves after in the short term and gradually move upward in the
rankings. This approach aligns with the practical requirements of universities in developing

improvement plans.
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