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Abstract: Due to the capitalistic market, the competition for medical industry becomes sharp and the
large—scaled private-owned hospital is seen as a solution to enhance competition. The legal regulation
limits public hospitals to expand arbitrarily to meet market demand, and thus they gradually lose relative
competitiveness and face financial loss. In order to reinforce competition power in the market, many public
hospitals are forced to select the optimal strategy between reorganization and maintenance of current
status. Merger is believed an effective tool to improve the performance of hospitals among reorganization
strategies. Taipei City Government follows the merge strategy and merges 10 small hospitals into Taipei
City Hospital (TCH) that is taken as an example to analyze the performance improvement of mergers in
this paper. Data Envelopment Analysis (DEA) is adopted to evaluate the efficiency of each branch hospital
of TCH and the overall performance of TCH by using Malmquist production index. The results indicate
that the merger strategy cannot improve the performance immediately because the organization structures
and management style vary in a large scale among branch hospitals. The financial performance is evaluated
based on the department of each branch at the early stage after the merger and now is changed to be
based on the branch. The analysis reveals that the financial performance is not found to have significant
improvement at the early stage but is improved currently. The performance improvement may attribute to
the consistency of management responsibility and the elimination of uncertainty by enhancing coordination
and organizational commitment. This paper suggests that merger is not a panacea, but requires the

appropriate integration of management style.

Keywords: Medical Service Industry, Data Envelopment Analysis, Malmquist Production Index,

Performance Evaluation
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HFFE2, (Xu, Zheng, Zhou, Zhou, & Zhao, 2015)
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HEREABEBREESNT  HP NP ETAREERER SN TE B8 REHE
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DMU | #8JR RS | BEAT AL | BB AE | ITEAEL | FIR2 AR | FEBEAH | Fili AKX
AL 3,617 828 3,196 804 | 3,141,160 | 770,776 40,603
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DMU | #&EPREL | BEATAS | BEAS | fTEAE | FIR2 AX | EBRAH | Filr AKX
DEE 919 197 1,087 289 | 955,332 | 245,470 17,327
EREPe 309 130 568 192 | 238,002 61,474 6,805
= 610 283 828 252 | 844,993 | 143,795 13,425
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&b 499 99 611 158 | 547,766 | 117,394 11,197
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3,345,145

831,767
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PERIS I REEEE ; W iR AT BRE TEA R OEgELEEES  TEER
FyBbe B TRRERAHAR S T IHRE T 5 BT S 0F 1% - SRR LIE S E A2 E) - [FIF
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BEALERKET - EROLE EREERE (TRKHEAN - 2016) - Bi#E A BB RS
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BTIEMERE - Rt FeHEE & ORISR - TERE A hE S P R i 2 B
R 2P E THEBIERZH TR - BTN HEE R RE B R A TIERReZE 4
A I OHE AR - FANEEES TS BEMINTER - SrE 0 HHEEE
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CCRIEZ,

DMU 20055 | 20064F | 20074E | 20084 | 20094 | 20104E | 20114E | 20124

st | o | ot [ o |t | o | st [ o | e [ o0 | s e | s | | e |
IR AR AN AN AR AN AL

JbTiEHREE (1.000| 1 [0.979| 7 |0.865| 12 |0.895| 14 (1.000| 1 {0.996| 15 [0.971| 15 {1.000| 1
ABE[E [1.000| 1 [1.000| 1 |{1.000| 1 [1.000| 1 [1.000| 1 |1.000| 1 [1.000| 1 [1.000| 1
9 1
1

BEE[FE [0.955 0.925| 9 |0.957| 10]0.955| 12 {1.000 1.000| 1 |1.000| 1 [0.995] 15
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HE% [0.410| 15 (1.000| 1 |{1.000| 1 {1.000| 1 [1.000| 1 |1.000 1.000{ 1 |1.000| 1
I2&5E  10.954] 10 |0.878] 12/{0.973| 7 [1.000| 1 [0.988| 14 |1.000 1.000| 1 |1.000| 1
BEbE  10.801] 120.824| 14 [0.808| 14 |0.841| 15 {0.911| 17 |1.000 1.000| 1 |1.000| 1

KE&[%E [1.000| 1 |0.970| 8 [0.959] 9 |1.000| 1 [1.000| 1 |1.000 0.998| 12 |1.000| 1

LEPFE [1.000{ 1 {1.000| 1 [1.000| 1 |1.000| 1 [1.000| 1 [1.000 1.000| 1 |1.000| 1

MEEFE [1.000| 1 [1.000[ 1 [0.965| 8 [1.000| 1 [1.000| 1 |1.000 0.982] 13 10.844| 17

NEFE (0.738| 13 [0.791| 15 |0.779| 15 |0.816] 17 [0.947| 16 [1.000 1.000| 1 |1.000| 1

—_—f m =m =m=m = =] = =

OBFE [0.024| 16 0.907| 11 [0.950| 11 [0.989| 11 |1.000| 1 |1.000 1.000| 1 |1.000| 1

PEEfE 1.000| 1 [1.000| 1 [0.942] 18 [0.886| 18 {0.804| 18
QE b 0.265| 18 |1.000| 1 [0.996] 14 [0.938| 17 |1.000]| 1

b LB R B A, - (AR RS SRR i R B A - (8 B & R A A
BE BRI - SCREZWET - FF2 Mttt - BHPRIRER - LERENE > g8
FETHRGS » & LB & BIMER: - N E A DURE & TR e E R - & 50
FHREAIREEIR - SEM R (BRIAEE A » 2013 5 FRIGZ5 ~ disaah » 2009) ;5 ££20084F
BERMETEA T R 18 BBE Y144 - (H2E] T 20095 8CR EHF LR ES — - thBEHEE R
e PERIRRRIEEE - JLTHIEEET S ORISR - REESOLARBE R  (H3EH
ARSI B SRNE UE R - A AL MBS I - A R R T - AR - SHEE
ORGSR b - bR RS B TG ATES - BlLIMalmquistd: 2 S FEBCETT
SIHT o AWFFE2005F E2007F A B 165 - 20084E 220124 K5 185 » BB A B 14 I
HII » 20074FEEH20084F ~ 20074620 1 247 LLELHT - 2008 F- 418 2 2F e A2 8l - £
Rt BEBE20054FE 222012 Malmquist4E 7 JTFE#F% - AR LilpiEs {£20095420084F ~ 20108H
20095 A1120114-B220 104 AR ZE TIFE R KR - A RAHERRE SR ey pli R -

R BELEFREFEMalmquist4 2 58

B | 2005~ | 2006~ | 2007~ | 2008~ | 2009~ | 2010~ | 2011~ | 2005~ | 2007~
e 2006 2007 2008 2009 2010 2011 2012 2007 2012

JErlEEE | 0969 | 0.879 | 0.982 | 1.041 | 1.007 | 1.013 | 0.984 | 0.793 | 1.032

ARPE 1.001 | 0.995 | 0975 | 0914 | 1.013 | 1.027 | 0.987 | 0.994 | 0.821

BE&fE 0930 | 1.079 | 0985 | 0987 | 1.040 | 1.011 | 0.890 | 0.975 | 0.883

CEhe 0.894 | 1.008 | 1.073 | 1.032 | 0.931 | 0.954 | 0.983 | 0.878 | 0.972

D& 0.957 | 1.040 | 0.881 | 0.935 | 1.020 | 1.030 | 0.974 | 0.987 | 0.892

ul



32 EEOFRESHIN B A E AR 8 - DI B b Rl

2005~ | 2006~ | 2007~ | 2008~ | 2009~ | 2010~ | 2011~ | 2005~ | 2007~
2006 2007 2008 2009 2010 2011 2012 2007 2012

ERbE 0974 | 0976 | 1.176 | 0.984 | 1.040 | 1.005 | 1.016 | 0.923 | 1.247

il

= 0.788 | 1.130 | 1.005 | 0.939 | 1.038 | 1.039 | 1.024 | 0.901 1.050

GEbe 1.027 | 1.027 | 0986 | 0.893 | 1.016 | 1.173 | 0.982 | 1.050 | 0.900

HE P 2.998 | 0.806 | 0.895 | 0.962 | 0962 | 0991 | 0.969 | 2.482 | 0.780

155 fe 0.857 | 1.080 | 1.020 | 0.961 | 0.975 | 0.908 | 0.914 | 0.946 | 0.892

B 0.961 | 0985 | 1.023 | 1.019 | 0967 | 0938 | 1.015 | 0949 | 1.053

KEbe 0.902 | 0.989 | 0.996 | 0.950 | 1.005 | 1.007 | 0.958 | 0.883 | 0.955

BEp 0.972 | 0.825 | 0.795 | 1.054 | 0.653 | 1.044 | 1.052 | 0.824 | 0.592

MEEZE 0.909 | 0968 | 0991 | 0975 | 1.006 | 0.990 | 0.905 | 0.866 | 0.899

N 0.958 | 1.030 | 1.094 | 1.149 | 1.025 | 1.009 | 0.958 | 0.979 | 1.240

O%br 35455 | 1.026 | 1.090 | 1.043 | 0.979 | 1.009 | 1.015 | 35.070 | 1.105

PEEfE 0.939 | 0.887 | 0.930 | 0.973
QB 3.775 | 1.019 | 0.979 | 1.077
KRIRUESE | 4 8 7 7 11 11 6 6 6
ANRMEEL | 12 8 9 11 7 7 12 10 10

LT B 2005 FREOF AR LD T ERER S, AGETE R - HEHR EEAEE R R
ZHEBEESRS » BREEMCNNTEL - #H2007FEMECR " RESE ) B -
20074FE220055-Malmquist 4 & 5 H050.793 » BI120074E 852005 FEF5E - (RAEHHEAR
TREME WA E M DR AR E 7 SR TS R A s 8 (B OF AR 18 0L B e A8 2
RO AR )+ RN TIEGe A4 B E) » NS EER SIS EE SN AR
Lundh and Rydstedt (2016) JRFEH TAFGRIFCU8 & 28 TIFER - 20 12 MHE 2200742
Malmquist4: 7 5805 1.032 » BI2012R8:2007F 58 & - (AR E A RS SO E
R IR ER SR E - ARG B LRSI IR - S 2 - s
RGBT HEE N - RItES GEEEY) » MAAHEE MRS IFE F Ry TAE R - 8
BRI (B57E® ~ BB - 2012) 5 BRI HER i HI & 0F SRS & i fa i RkET 21y
NHEE M - HEREHR G ORISR ER - S FIMAEEE 2RI LR - R Te
SHEE  ATDAEE RS BCHEA AT - FIRFHIEERE TOFEREE ERTHEE R 3R

FE T B MEAR R H 2008 4F- 1% 2 FES 82 - (HAFEN A il 2 W IR B B (7 Ik &
AR ¢ 20104REA201 4R » TR 18K @I B b R EBEA B 1501 » BN BERERE

ul



EFEHET 33

be - EIHEG HHR AR 2 METRE R - MUt - ARrFEE Ll Tobit BET - /347 AR SR
SRR - BREEEANT

O, = By + Bixy + Xy + BoXyy + By, + & k=12,..18

Hi o+ O (RFEPERF BT ATCRE - X (BRI ATRRE - Xy 18
FEKF RGBT AR - Yo (REERFEBLAEIIBEE A B Yar REERF BB
EITTEONE - € fiRAETH -

FS ~ FHBARIZE Z TobitEER 437

B TREL p-value

B 1.0077%* 0.001

B 0.0002* 0.054

B -0.0056 0.822

B -0.0024 0.785

B -0.0004* 0.065
*10%HHE /KHE » **50BERE /K HE

RN B BB RN Z B 6% - AR BV R B P B R 2R S
FIRAGR > TRAVE AR BB I - SPIRTSCRIERUR 5 P17 B BE Pl DR E R
HREE ARG > BRI EIT BB - SPIRITCERER) - RIS
PRI AUV R AN AT BB R R J bR R IR R - TR
ERBEAE LT - EtiEk T ABRE EEL T HESCRATHS -

5. ¥55%

AW ST H R SRR B E S D  BOFRI S E B g - AL
SEFSHELEE AT (Rl I S s e SR 1 AR AL T Tk B8 R R O SRS T 1 B L e
HRICE BRI R 5 [ - o ITREOF SRS 2 7 n] DR T Tk B e B AR AR s 2 S T Y
HI5BF ] o fEMamquistZE 7 TR E AT AR 2 JLrle B /e & OF G R =2 2 i 1 Y
R - AR BRI E R 2R RS - MEASANTE A RS FR R O SRS v DUS R 5
PR FHESS - MR TS E RN - MBI TR ESCRE TN L E R E R B TR
RO - MR A RERR - SRR - R EERS RSO BRI
B&ESA5  EFEFERSEEE N IENRS » SR ES BB R FER -
AEMIL - TR O E TR - (EERHE R SR B e - DU € B PR 2
HEE M - ROBE RISV » Mamquistd: 2 JJ48 8T DIBA R 22 2 L ik B AU A 00H
B AR - AR T HEOF SRES A AT (R L A RTRE - AR A E TR ELRE R R B R - A K

S

ul



34 EEOGFRESHIN BN A E AR 8 - DB S B b Rl

B O R E TR RS - HTREL B2 RS T P AT (R BT e S TR B R R B TRt 1T 1
ARG R Z 2 -

RO R Y AR (SRR R R R TT - [l m] SR AL RERRAE T 5 TP 0 5 H
oo e EBEARRERREGEES o DULTBE R - R TS 2 B R ER
#5200 400 /K. Z ] - BEH R/ NURTRBE - Rl pAER I A B A S - (HiSEEE b
& - AL BB KRBT R3,6000K - BUERHRE E7F - E @i B - B
HEBFHES) - AR RE O BRI RS S 1% - AL R AR RO BT - B T [F]
B H R —% o S5 R BRI S R RIS 55 FHE S 2 — (E B AR - ARHFEthid
Tobit i i R AR T AR A R LRSS FHE S - B T EE AN - S RAvHEE th
B T IRTHE R SE R R B T DRSS - AR EfE T E A RS
[ERF AL TR B AR A Y E AR N - R AR A - SR (o E A A5 B W B SR
e

HMEAREH R Z AR RO EAE A RE T « EEN e - (EEEOFRAE A AR R
FEmRE T OEEIaETZE (BEE - F180HE > 2012) ; QB - HEA SRR
B BOFRIESMHHER A RNEE TR - HRHR R AT E T - DR ESE
ME » HefERiR g DB & 6F - BRSHRRRE - f2THCE R (HAR R A
FEANFZERE - &8 EE - BiROREEE T K ERORESTER - BHEER
AlRFRE B THONHEE AR R R (R - [RIR E AR LR IR BOAI P T RERSRE OF OR RS
TS E R B R E RN -

WFFERRFIARI T 13555 BB ATV AS & BRI T o T ELERRS - Frab (G rv S /AT E
T HENEBEFTIMIZES ZREAAE - BB AR - IR e R BRSNS
B2 B HRE - DI Rr B W AR — B0 - AN mT DRI SR A6 5T A HERE R - 3D
WHERIERIE(E -

Il

|

A

ul



fEREHET] 35

EZ N

[1] Z=H) "EFE TS EREEYGHE R e, - Wil - 54818 |
Bl1024F » 63-77H ©

[2] VIS XP¥ - #5mE - T EREFRREHIEZREMNE, - 2ERE . F18%
F1HE > REJ1034F - 33-42H

[3]1 M1E%F - diseal - T BIREHEEABRERETRZPE ) - JLTEEMES - BAE
A - RBI984E » 373-390E -

[4] ZUEHPA - RS - REERE - T BPURHITSBRERZRZ T, - BEEE - HE36EHE3
EBEI1065 » 273-286H °

[5] JE=HE ~ RIS %75 TR ESEEES N, UG RG2S A S o L R
W&, o B F30EE 1 - REI024 » 21-53H -

[6] BERM - SREWE - BB, - KREN - REH - T RBIEEERES GBS RS,
SRR REES - BR27 2 - REI974E » 170-179H -

[7]1 9REEZF ~ BREYE BN - T NREBUBS B A BRE  TIEE - TIEWEE
B E e Z AERA MR ZE- DS St B b R MO R @ BB Rl ) 1A B g T AR
F12B52M - RIB1054 » 28-38H ©

[8] SGEEM - TREE BB TERITE A PR a7 R B R A R B i A T 1
gt - ENETERZ - B3 - RE(1044F - 95-107H -

[9] R~ EIE - MEE - T REMERERESERGEBRZ I BT
FBITEFEIWY - REIR7TH - 21-38H -

[10] BIEYE ~ ok~ BREE ~ B - T LIESEH - TR Rt E L REE T TIEN
B RAHBRGER 2 - SRR 1B - RE(1024F » 187-196H ©

[11] BRYIHE A2 T8 - FFiark - DEAEREE AR E LR - R Btk HE
AERCEBPRE R ) - BEREE A - B4 RE97TH - 7-13H -

[12] BRESE - EBET AL - ZEAB - B SRAW - T IR ST B T e R iR

TEEASRBES, - BIREHT - FH485520 - KE1044F - H6-23 -

[13] =k - T BIRE RIS EENE ST — a0, PR
HRFFEATRE R - RBI9SHE -

[14] & ~ BI8ERE - T S itus B TS M R 2 M B RE A g L, - flE R
T S22 - REI1014E » 95-116H -

[15] E£75 ~ R3EEk - BMEE - SERERER S IMERS B2 ARAREF iR R ZREE
YA o ERETET]  FH146E 1 - REI1055 » 45-55H -

[16] BUCAND - T ¥ eRlEESORIERNT , - Bl - BoEHE2l - REI96F » 13-29

i

S

ul



36 REHFRESHIN BN A EEEIRE - DB S B b Rl

E o

[17] %7 ~ BEG ~ WUER » % - T RETEEE RS
BB E AT - B4 - RIBIOSAE » 403-417H -

[18] ST ~ BRmER - " 2 RER T EESBRE R AR e E -5/ N RHE B s
B, - BEBEEEIT - 220 - KEI904E - 87-108H -

[19] Anthun, K. S., Kittelsen, S. A. C., & Magnussen, J., “Productivity growth, case mix and

.
K3

B P B ERZ A

optimal size of hospitals. A 16-year study of the Norwegian hospital sector.” Health Policy,
Vol. 121, 2017 pp. 418-425.

[20] Brzezi ski, S. & B k, A., “Management of employees’ commitment in the process of
organization transformation” , Procedia Economics and Finance, Vol. 27, 2015, pp. 109-115.

[21] Caves, D. W., Christensen, L. R. & Diewert, W. E., “The economic theory of index numbers
and the measurement of input, output, and productivity” , Econometrica: Journal of the
Econometric Society, Vol. 50, No. 6, 1982, pp. 1393-1414.

[22] Chang, S., Hsiao, H., Huang, L. & Chang, H., “Taiwan quality indicator project and hospital
productivity growth” , Omega, Vol. 39, No. 1, 2011, pp. 14-22.

[23] Chen, Z., Barros, C. P., & Hou, X., “Has the medical reform improved the cost efficiency of
Chinese hospitals?”  The Social Science Journal, Vol.53, No 4, 2016, pp.510-520.

[24] Chowdhury, H., & Zelenyuk, V., “Performance of hospital services in Ontario: DEA with
truncated regression approach.”  Omega, Vol. 63, 2016, pp. 111-122.

[25] Fire, R., Grosskopf, S., Lindgren, B. & Roos, P., “Productivity changes in Swedish
pharamacies 1980—1989: A non-parametric Malmquist approach” , Journal of Productivity
Analysis ,Vol. 3, No. 1-2, 1992, 81-97.

[26] Garcia-Lacalle, J. & Martin, E., “Efficiency improvements of public hospitals under a
capitation payment scheme” , Health Economics Policy and Law, Vol. 8, No. 3, 2013, pp. 335-
364.

[27] Hofmarcher, M. M., Paterson, I. & Riedel, M., “Measuring hospital efficiency in Austria—A
DEA approach” , Health Care Management Science, Vol. 5, No. 1, 2002, pp. 7-14.

[28] Khushalani, J., & Ozcan, Y. A., “Are hospitals producing quality care efficiently? An analysis
using Dynamic Network Data Envelopment Analysis (DEA).” Socio-Economic Planning
Sciences, Vol. 60, 2017, pp. 15-23.

[29] Lotfi, F., Kalhor, R., Bastani, P., Zadeh, N. S., Eslamian, M., Dehghani, M. R. & Kiaee, M.
Z., “Various indicators for the assessment of hospitals' performance status: Differences and

similarities” , [ranian Red Crescent Medical Journal, Vol. 16, No. 4, 2014, pp. €12950.

ul



FEFFETET] 37

[30] Lundh, M. & Rydstedt, L. W., “A static organization in a dynamic context - A qualitative
study of changes in working conditions for Swedish engine officers” , Applied Ergonomics,
Vol. 55, 2016, pp. 1-7.

[31] Nayar, P. & Ozcan, Y. A., “Data envelopment analysis comparison of hospital efficiency and
quality” , Journal of Medical Systems, Vol. 32, No. 3, 2008, pp. 193-199.

[32] Nunamaker, T. R., “Measuring routine nursing service efficiency: A comparison of cost per
patient day and data envelopment analysis models.” Health Services Research, Vol. 18, No. 2
Pt 1, 1983, pp. 183-208.

[33] Nuti, S., Daraio, C., Speroni, C. & Vainieri, M., “Relationship between technical efficiency
and the quality and costs of health care in Italy” , International Journal for Quality in Health
Care, Vol. 23, No. 3, 2011, pp. 324-330.

[34] Orkeii, H. H., Balik¢1, C., Dogan, M. I. & Geng, A., “An evaluation of the operational
efficiency of turkish airports using data envelopment analysis and the Malmquist productivity
index: 20092014 case” , Transport Policy, Vol. 48,2016, pp. 92—104.

[35] chmitt, M., “Do hospital mergers reduce costs?” Journal of Health Economics, Vol. 52,
2017, pp. 74-94.

[36] Shephard, R. W., The theory of cost and production functions, Princeton, NJ: Princeton
University Press, 1970.

[37] Torabipour, A., Najarzadeh, M., Arab, M., Farzianpour, F. & Ghasemzadeh, R., “Hospitals
productivity measurement using data envelopment analysis technique” , Iranian Journal of
Public Health, Vol. 43, No. 11, 2014, pp. 1576-1581.

[38] Xu, G. C., Zheng, I., Zhou, Z. J., Zhou, C. K., & Zhao, Y., “Comparative study of three
commonly used methods for hospital efficiency analysis in Beijing tertiary public hospitals,
China” , Chinese Medical Journal, Vol. 128, No. 23, 2015, pp. 3185-3190.

[39] Yu, C., Shi, L., Wang, Y., Chang, Y. & Cheng, B., “The eco-efficiency of pulp and paper
industry in China: An assessment based on slacks-based measure and Malmquist-Luenberger

index” , Journal of Cleaner Production, Vol. 127, 2016, pp. 511-521.

ul



