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Abstract

It has been fifteen years since the National Health Insurance (NHI) was instituted. The
financial deficit of NHI has been increasing steadily for the past years. The goal of this study
is to examine the impacts of National Health Insurance (NHI) on operating efficiencies of
medical institutions. The observations are composed of the public medical institutions
during the period from 1989 through 1998. We compare the operating efficiencies between
the pre-and post-NHI periods. Empirical results do not support the hypothesis that NHI has
positive influences on operating efficiencies of medical institutions. When the government
agency tries to raise the premium rate of NHI to cover the financial deficit, how to improve
the operating efficiencies of medical institutions remains an issue to be investigated in the
future.
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PR — T Z V4 - BREEEREF T /VE P -—{80T (SH2IHE - 2010) -

fEe s AR RIS TEARTS » bR T IRERGHIEATR I - fRT MR EReR
TRE BT — - TR LT HE R R - BB ZERAE T AR -
e RERAERITRAVDIR - KEERRERTIR S - B LSRR 2 R IR
BEASE R 22 o WA SO T2 H B2 L i OR BRI R B A R e 7252 - LA
SRR B B AR S -

ATFFRSE LA RHE# 4TI (Data Envelopment Analysis : DEA) i HE8z.2 6%
SUSIFL > FFERFA Tobit SEBSCR 65 B 6 2 F B e (R BT SR B B2
A FERIRE AR R 2 2 AR R b i p B B % - a4 ( REIE /A
FEE R\ CEE ) o SZERPRM B ERITT IR - AT SRS RN
B LUA VIS BE R bS8 52 » NRIRSERT T » AT LA B &R E B B Al 24
5« BRI ZOR R YOO - IEZORHE R B R RO
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B REG R B T i 2 RO PR AR B e ORGSR IR T T » (ML - Tofith e R
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NS PERE B ARV E > SO RBe IS G B R B A B R (84K ~ 1L
BT ~ T 0 1995) -

BEBOCREL S E — EUR SR B PR LAVEEE - (HEFAEE S R R SR eR
OB BRI AIR o FFSEEE (2002) DUEZBEHER B - £R53) 2 RIEOR B L B
BERCR Z BRI - DURMEZBEE BeR IR - i tRmiE > = RERE
fa B A 2B e L B SR BAT SRR - DU B Be bt 7e 5 - HRG IR n] RER S E
EERREP TS BCOIRE I E B ~ BB e sl B L2 b L I T e R 5 - BESEES (1995)
i e R R E A Rk 28 MIERE RN R E itk - B2 LE
H 5@ AR R BRI - b B e e sth e B o AU e b R B RRTTSE 0 - A
TR - AVLEBRA I ARBEALNLEG R - fERERERTE - B2 hOAT
W B e LA IRSRIA AR FE S - 1 i B8 e A (R R BT R B TR - 258 (2000)
IMCEFRILZ WSS - HEER R RERE S ~ ROZRBRZ BN A —2 - FA7
BEbe E i A R IR IR < FIR2 AL e TR B e 2 R PR AT - B§ RO BIP TR AR T e
mEBEEETT BT 5 WIREEEE L FTR2 R EBe R E T N - ERAT BB A ETIE
Bt 2 R R R B e 2 R fraT -

BlE (1997) JR5 a2 IR R BT BEBEA B R s 28 > LIRSS AN B R o 12
AR - (BRSO TR 47 RO VLBBERRERTRS —FE (2R
B\ =B RE D\ F R ) SRRERCR » HAEREUR 2 RIERER - AL
HEE R » Chang et al. (2004) DURED/\A- =42/ /S B e < ERLET TR
ST > FLE R R T it 2 R R R o ] % i e B e PR R R - 2R > SRR
R BB\ A= A0 o Ry KR ET 5. - BEIe nIREAE 2= IR CRBAF < 1T -
i A B FLAe s 7 QDU AR 2 B o 25 DU\ =R B U S B R T L
B FIREHREE I ERT A 2 RAE R A BR8-SO mT A - R IR B
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AT BEGEAE IRRASER T B b i st 1 I B ORIk s L a AR E KRBV ERR >
il B B M e R B B AT - H AV SHERE RN, - —E R B FUTERe - iCH
FFEBRAE ST AT BT TSR - AR (2000) DU A T 22 FrE& e Ry bt 7T
5 HASEREE 22 FREheh 14 P RS IRSER - FIREREZ iR (2004) FEA5EE
INFLAT MW BE R 2 Fe iR > DIFRBI AR HE B BT B A - I 5e 28 I Hh i BE Be e B
FEAEIEREE - HAIBBERERIRN AT BERE - BR TIIFCE T LBREIL - Mia 2 DI
BEE RIS C T & AR AT EL T EE (2000) DU HE BB R i Fe i 52 > Lhik B s B e il
BALT IR E SR A2 5 - HASREUR B E B e R BRI A b i B R -
Hu Ed Huang (2004) DUREIJLA-F 2 EREEI TSR - BT BERIRCE RN TA
BVA--{ 7

TERFSERE R AR STk - KL DABSAN A B ~ HAhBEHE AN B8~ 1T A B8
FVE R AR - AEEE S T LS AR ~ FIR2 AR ~ EBE AR Ry e Hif 558
TE (BB 0 2000 ; [HAHZL 0 2004 5 Hu & Huang, 2004) - {HIUBZET A BUfF Ry A s8)
T RER AL BN IATRE] - BRI A BIAREMF A R AR B L - AR E R A7
BEAN . BAR FRBLE PRAR AN F] - AL B AN AN ARDAMHIE] o KR DUSCATE R 8 A B8
FEDAA B Rotie A58 > HREA B BN B hic HEEEIRBAGN - (HEB A E
FHEE LIS - SR T8 M < 9T - Reliete e ) ~ I A4 - 3123
FRLLBEBE 2 BHA (el ~ BBx ) Ry AT HET TSR - IR GA - PRIETRELERHE (2002)
DU Z & e BE AN B R R i AL BT » BRET R BE e B AN B ] o R 7= 52 - WTThS
ORABH A EBEEME P - A LB AN B R A R -

TR 2E R LBRERE 2 G EERERI - IR LR T B BeAl 24
2R - Harris ~ Ozgen Eil Ozcan (2000) B Su (2000) HIERESE&E & OF B BEBEASE R 5
% HAFeRS R R BB b A 0P B RS R IR i - AR GRF S8 i 22
FBLAS P (Economics of Scale) (M « HHIELATEN » 35BS FiAE A i i A HBL 2 /i
ISR BT RS - DIFRTHE R o b - W B ERaT B A A ] B A 2
5% > Chu ~ Liu ~ Romeis Bl Yaung (2003) ~ BiA{IEE (2004) 2855 5 fih B& Ei S M1 AL
TR E SERH A SUR - Biorn ~ Hagen ~ Iversen Eil Magnussen (2003) {5 /]
BORMUAR S AT IS A PR bl B P S BRI 5 1 & (Acctivity-based Financing ; ABF) ¥}5&
BERCRIT 22 - il R E 2L A T8 5 HH ] B S R am s G TS B SERS
fEH - BERBERIEI RS K HELE ABF B itipi Ay e - ABF B¢ E LS
Tt DRI/ M@ RIS -

[t4h > Linna ~ Nordblad Eid Koivu (2003) #€5] - B& 32 At o 2B FEE X=X (Production
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Efficiency) » WFFEAi SRR B2 il L L BE SR B B2 i< il ~ ERGR A e IR
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AU 3 22 R R Ry B R EAR S M P t B AR RCRE IR R Ry | > BN EE &
¥} (Truncated Data) » [KIFLAEESTHER /34T » A8 & DA/ N7k (OLS) fliF 28 -
ARSCEAE iSOk A EE - FIIF Tobit 3 R AU ERE B8 e i Bl L fth 33 B BRSE -

ASCEBA MRS TR © 5 — ~ A SCHISCE R A L B e Bl = [
AL BERE - IR —REZ BT - IS B m REREHE A = R R AR B
S - BB BT E RS ARSI - B3 BRI TE 5 - AIFFEEE (2002) B
BRI L (2004) - flEZEHTEREST B B BE L FI PR ARIISE - (HIELSMASRAEE (External
Validity) B4 » B 785 Rl A HEam B H A BERT - i S AL TR BeR UGS (AR
R B ) ¥RER T BEBE L 522 - RIELA SOOI ZERE SR - FEAR b m] F DAGEAL B 4
REERE AT EERERY S22 -

HR > A FIRERHUIA Ry 1979 422 1988 4 » Fif&HLEH+4F - RIELA SRR
Fef AR AE R A IR RV RIIRCR - B3 BRAE ORI 1995 SR8 i - A5 /IE K (1997)
DI E BB R T 52 - FEBE A —F B B 1% — 4 KB AESRK - 7] Chang et al.
(2004) x4 K@ PR E i —4 R Btk SRy ERRET T AT - Rt tMruifze 322
e R IR ZHTHIROR - AR = REREIRBIRR AN S - &H LK
A — o B Re RVE E B AR . - BEEEANfRIES M L ~ BERE
PIERE BRI AN s - Bl bl bir it rs b NS () M R GRAN{A . 8) -
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RSN ~ RS e A B SR L RS - NIRRT SBURF R IRERE ) SRR ERER ~ %
BRI FERYIIRY - TR0 R R B R 1% - S B AL RE W A H Y
I RS - Rt 35 6 B IR ERIEEI TS - ATREE B KA R BB b
Fiiy s BATETEESCR M ARER B R HIRUR o ASCHITehs IR - QA BIRAMTREAL 2 R4
RE fi HHIHRER -

B= o AT BN ASA B AN Ry P A S B e e H A - iiE R B flr B o &
U5 A BRZE VB » B BERTRERFASAI BRI S STRR - K2 DABSHI A B ~ HARBE S A
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B R Nt HREHEMRE SR CHEERRAGED - FE - SRNFTR2 RS
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Ik EEE EEER - HERRtE G 2S5 EE -

Z5PY > FHl Chang et al. (2004) b - ASOE LAV BB MR E e E
i EFR BB B EORMII AT » 10 Chang et al. (2004) 2ARIRA LA FR} (Annual
Survey) T o FBIAILEEBEZBIBUNF EEHAMAIREE - AL < I 15 Bl S
AT Ry A SCGE - B ARSI E o KL ST (8 R B RSk & TR T
PEEIR]SETE - AR o FEE > ASCHL Chang et al. (2004) 119 55—l 722 FUEBRA R BEY
[EVEPEANE o MFIRIARA B Be AR A NIRRT S - FR A EEERIANE (BIAnAI7 5
BRI SR ) o 2B FE BB B F AT REANF] - iRE L AIRLN L B eS| s [F] —JEARAS -
FHRRENARFEMERNRE - ASCIWT7EE SR AV B » KL RSB 2L [F]
B AHEE SR E HE B R O R -

2 -WMRLEA
— ~ BRA R B BRI

i 25 12 SCREE LB Bre I 55 2 e i B s SUCR R e HH B B - (H BBl 2 Rt Y
2 HgRFIR A SR - KL DL ek s & e H S O rT RE SR L B SO B BS e
CREERER » AR L HERA (A BLUA () ERER BT K
1 - ARWT7E S AL LG B i 5 AR IR AT R BB 2 A eR - sl A & R i
AR IR - HEBIRHIRLZ S e L B BRI N SRR ESm IS - iEE L
DNILREBEERIIFTRRAR - FEBERIRE] T > MEARIEALERR LY ~ RN BEBe L A2 5 - {Hn] ok
BTG TEE N RIS EREE R 2 -

ENTIEPN S S WVA- N T RAVA- TV e Z N S P STIVEARVA- T S s
FHY R B\ A/ BUFEI T E BOR AR LT BN & TR R Tl e &yt Al
A8 EEWTERER R - ST RE-E -/ R/ -5 - AT
BeRT 5 KRB\ T-EHF R - 462 DURE SR B ny T ZGEAE - /B IR R
FERARREUS A BSEE SRR AT (FEE 0 1980) © Kt > AWFseiait
AN REGE T LAERR - O G n] B ERT 217 14 -

T REEAR 2 hEE
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BFEE - Farrell (1957) $2HILL " IEFEER A AE A S, AT " THER AR A pR SN fid Tk
. (Decision Making Unit ; DMU) ZRCRIH - BEE BRI I TIARTE R AR - 2R
1 iR B o P R B PR A B — &8 H AU B 0 - Charnes ~ Cooper B Rhodes (1978) {4 #5
Farrell (1957) R E#iE » 7B - BRI AT LSS 2 HR AR % A
HZAHE R - BV S Ry &R A& T -

BRMUAK S IR F B ASHR I B - ARIR T TR SR A A5 A B 2 HY 2 AH B B AR
FHBCRATEAR © BERMUAS I PTIE DA A S S Rl BRIV ERE - R PSRN
BB A AEE U - DA B35 R SR AT AR RCR S B ERCRAVRE RS - L2
EALEF ERIPSRERA - FORHIR A B E G2 ARERN - HARIRIREAAL - AIlER
TR A B HAE S R IR

Charnes et al. (1978) #&={ ( & Ry CCR #xX ) B AE[EE BB fREe T - 3G
RHRENZHIEA SR - Banker ~ Charnes Eil Cooper (1984) fift B[l & A A M % -
MM s FUSL R =T DU @) (Variable Return to Scale) BHDIE T » s SRELA IAHERL
R o fE&fE s BCC 2z « CCR =0 H] DU ET IR SR BE A7 L RS R %R 5 BCC #E =%
CCR BEZFT K15 & B BCERAM 73 Tt BT8GR R CR - Az FEH Y2 ERET
B it A IR A EE R B 1 B B A BB A E R s 2 IRIE IR A B B S R A B
BeERERCR (MIFREERCRC AR ) L BEIEDE - FrLAEERH CCR AREAYRER
TR Ry RS -

TEMSE B IRPEAEIE BRI HEBA ST R - B L E RS s Ak il S B R A
ARG FAEI TR E 8 404 (Dervaux, Leleu, Nogues, & Valdmanis, 2006; Hyer,
Wemmerlov, & Morris, 2009; Shimshak, Lenard, & Klimberg, 2009) - O'neill ~ Rauner -
Heidenberger Eil Kraus (2008) #44H 1984 % 2004 FrEs RSB » I8 SRS 1T
ENT A3 Ry A8 ~ $ ASEMIDLURASE A — B A 55 =20 - (B PeE B e o E
BEAER B B A & el IR T T B B B R 2 75 5K (B A Z BIE ) » WOKER SIS
RREIERIL A B 1) 2 ERVEAS S ATEE T TISE - P99 > FEREREAZRNCHE (2004) A5
faH e RERE it - By AKER AR H IR R - AIRAKIRE—bryEi 5
ZENR R BRI r 22 B A mAYE T2 N - Kt R e TSR
ZARRE R T FWE LIS A (Input) FefSEEHAVE L - DURE R/ N2 AT EES
ALz A - SR EHREE NS - B AE LN E S - kA1 A& I in
BER IR S RS S o RIMA SR A A s ERMEAK I T = (BB b 2 A%
BRI -

BRI ATE S RSR AL R - R T e 18 AR B 7 Ay -
FR B ey A 75 B & SN AU N 2 - B BB RUE BCR e - KRB DU A& (H1
QR R B ) 1F R A BRI - ARIFSEH IS G EE LB S i 2B e B\
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FE\ B SRR ER - KR A RIS E R ~ MR R E A ~ 98
Praesn A ] - HAE SR AR - FARIRE B RS A B9 & - 8
IRFER G ~ 280 R AR B TS5 © ORI e ARG 50 A e B R e #E 8 R <% -
PrEETTREMERS R G2 AR A E A T 88 e i <8 Fi % FLA s AR
MU SIS ERRSE - A HEN S - BRI DAEHERITEAZ DIEZ AKX ~ FIR2 AKX
EBE A H e H B F Ry e 8 - (15U > 2000 5 FF3E4E » 2002 5 Chang et al.,
2004) - ASLLIERIA ~ FIR2IA ~ (EREIASE =B A E Ry i3 -

= g s AR

Ty U B it 5 BRAR ORI EE AT R A L B R i ek 2 b ASHERI B R
I MTIEAG R B BEAR R 2% - 318 Wang Bl Huang (2007) ~ Pasiouras (2008) £il
Sufian (2009) % Tobit EEFHL > KR BERMEAS M TIEA RIS ZRERE TR 0 B 1 .2 -
THERMEREIRE - A&y R R

1EE BT - SR R B B R R REE R ORI Z F I - 0 4K
KERBRERR - | RRERERER - 5 0B AT T A R E0R 1IE AR
FY 0 FORE i RIERBREHEESCRE ST -

FER BEBE RS SSCRER T 2 B ORBIRE 52800 - IRE L 2R RrE (61
A& e R BB e St ) HUREAEE - [RIIELHAMTRE B e s A Bl B e R 5 1 s 1252741
SER - AP BITIE T (Economics of Scale) #lgmtiath - EHAMERIF—ARAVREE T -
FHRS LB BB B R A RCRA REE B ikl » REAEARGE Sdie s
BZAT > RE IR TARRI B - KBRS (Harris et al., 2000; Su, 2000) - HE4h - i
ERIRERR RS - PR R AE B R 55 < BERE BAHRA B A B ~ B ot < B8
Bl ~ s 2 ik e R e GE B E B L - Bl B B G BRI BE e A8
SR o (KL - FATTFHIIEE B AR B SR IR AHRR - ASCDABBefEI A L H AR
FHUE B LA R -

bEE = R R E R - ATURECHN B IR - B E Blgi T iR
IRl sseAH s 7S 5 /N Sl B e A AR By B3 pR PO 555 - INLAE B fi 2 IR AR

REEHEREA — 0 2 RIMEREFE LS - AT L2 RE 8 - WEs
et B IE - BEBERTIE S FRA TR AR A - BB A B e R R B R A TR
AT - AR EANS RS 5 SRR SE S L E B ERrR 2 R Tarl - RS R A
HHEZHEE - SRRSO BEe AR AR B a R - A BRE IR
BiabE o R B B A E B R R A A RET TR s B e - KL IR e 2 &
PRELSE T RHAAE - T BB RS G - K M PRI ek B e A A
i o HilE B EAR - ASCLURR BB i OR B ek - B Heaely 0 0 Wik
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BEREER | o By THEBISE TR - B PR A I I ASTIRA
SURPI A B BB A R ~ BRI/ A TR A 1B S e
# (Linna et al., 2003) °

— > BEMER 2

AWTFEftEHEEBEr s R < P A Bl B ARG MR R HRTERANER 1 R - HiL
AR Ty 205,680,174 T - fe K/ IMELZ 28Ry 1,376,235,640 JC » #UR5 BB L
EOEMEAEBRAE K - SR A EE R 45,662,796 7T > FT2 I A S E By
83,600,979 JT > {EFEHCAFEIE Ry 76,416,400 JC » G2 A ~ FIR2HCA B{ERBE ALY
REME A Z LESREH T Ry 22% ~ 41% Bil 37% o FI A BR8P~V E Ry 118,728,456 JC »
MRt B 1 it B S {E By 56,079,405 JC - 7 85 9T A M B R FH 2 P39 (E Ty
12,520,310 JG » HAME FSPEIERTR 1,962,318 » K525 B e B FAHFE] - ATl
THE ] FZHUFAHE R © 8 1 52 B B ERIS SRR SPIRRE SR E Ry 0.960 -
FEHEE Ry 0.050  (EFFHERRVELE 217 [EEEET - &3 80 EER AR E BERER
1o FHELHTA > RO CRIVEB R G-/ B -

R 1 BAERBAEL 2R ERET R

3 RSk RAEE =& P{IEN B&AfE
oLV 205,680,174 205,363,658 6,275,356 137,158,145 1,382,510,996
EX A 45,662,796 56,174,377 1,061,645 24,617,892 361,375,260
=yt 83,600,979 90,042,150 3,835,125 53,988,441 690,602,838
=X 76,416,400 85,123,750 974,130 46,995,736 595,731,114
R 118,728,456 108,099,047 4,076,298 79,279,611 609,193,498
Akl e B 2R A 56,079,405 78,133,077 1,448,110 26,886,627 634,747,910
PEIFESES S W E 12,520,310 12,388,735 3,455 9,005,326 86,462,201
HEege 1,962,318 3,025,814 70,967 927,312 25,502,718
CERE =%
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T i5fE 1 0.960
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0 \ 1 1
0.800 0.850 0.900 0.950 1.000
1 REWXRDECE
.~ Tobit %I Z BELEEEE R

AWFSE Tobit AL A 8B RLL ROI MR TG IRANER 2 firs > AERBE SR
FiE AR BT P B Ry 0.490 - FROTS IR Ik B e Bl it ot BE e 1) LB 36~ 25 i — 2 » BN
AUREE A T RGE P A BT AT B - HARHEZZ SRy 0.948 LUk 0.751 » AZRE M|
SEETCAEUER - EAYOHREAEEHE (JFIa(E ) 22 - FrDUEEZgREE 1 -
A M B Bt AR R U B e / A VB ERE > P8Ry 7.050 BEURTEE AR
77 BEeie kS - MimE R 24.310 > BUREBIF RHZIAME - EAF 24
Kbt iR -

i’ 2 SEFRMERETR

B FHE FEE =/ME R & =KAE
TR RERD RS 0.373 0.485 0.000 0.000 1.000
SR 18.729 0.948 15.652 18.737 21.047
ESTREHY 7 B 0.490 0.500 0.000 0.000 1.000
SR = 0.232 0.106 0.007 0.250 0.450
ByRRE/ AT g 7.059 2.772 3.683 6.095 24.310
AT g EEE) 13.367 0.751 11.402 13.444 15.027
a: i Ay B

ARAEFHERMEIAR TR TGRS R 2 1% 0 381 Wang B Huang (2007) ~
Pasiouras (2008) Eil Sufian (2009) ££/ Tobit imEFE =, - Tobit EEFFEHEYIAZE 3 » FTp
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1B AT o AT BIRURERANGR 4 - R 4 FTEHCFRER 3 —30 BREkEERE
PREHET RO R IR R - IS EEER RS R BN ~ @Ik BE e
MW AT IR S B B s R A IR I B 2 -

& 3 Tobit BETHHER

&30
B 1=E (1) 1EE (2) 1A (3) 1=EY (4)
R 0.404* 0.407** 0.107 0.107
(0.000) (0.000) (0.453) (0.453)
B E SR GIRSH 0.020 0.017 0.230 0.205
(0.074) (0.497) (0.118) (0.177)
EEE SRSy 0.030** 0.030** 0.031* 0.035**
(0.000) (0.0000) (0.000) (0.000)
BIREH 7 L RSR 0.040** 0.041** 0.046** 0.048**
(0.000) (0.000) (0.000) (0.000)
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(0.068) (0.008) (0.058) (0.066)
BIRE AT B 0.001 0.001
(0.513) (0.474)
(B3R A T8 0.001 0.001
*EpEE SER (0.873) (0.780)
AT B (EERE) 0.021** 0.021**
(0.003) (0.002)
AT g g 2 ER -0.016 -0.014
(0.151) 0.198
Log Likelihood 150.699 151.174 155.227 155.903

** A7 p<0.01; * A= p<0.05° 55 R 2 FEhp ‘Eo
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*BpEE RER (0.990) (0.913)
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Purpose/objective
It has been fifteen years since the Taiwan's National Health Insurance (NHI) was

instituted. With a very low monthly insurance payment, the public can enjoy most of the
medical services, since that a large proportion of the medical expenses are covered by the
NHI and only a small proportion is born by the individual. Hence, NHI is praised
internationally and has also won compliments from Paul Krugman, a Nobel Prize laureate in
economics. Although NHI helps to provide convenient and cheap medical services, it has
suffered loss since 1998 and its financial deficit has been increasing steadily for the past ten
years. In order to ease the financial deficit, one way the government agency can do is to raise
the insurance premium on the one hand, and try to improve the operating efficiencies of
medical institutions on the other hand. The premium rate was raised once in 2002, but there
was no significant impact on easing the NHI's financial deficits. From the perspective of
operating efficiencies, evidence of the impacts of NHI on operating efficiencies of medical
institutions has been limited. The goal of this study is to examine the impacts of NHI on the

operating efficiencies of public medical institutions.

Design/methodology/approach

In order to examine the impacts of NHI on medical institutions, we compared the
operating efficiencies of the public medical institutions between the pre- and post-NHI
periods. The observations were composed of the public medical institutions during the
period from 1989 through 1998. The data was collected from annual financial reports of each
public medical institution. Since the format of financial reports of medical institutions in
Taipei city was different from those in other areas, we excluded the public medical
institutions in Taipei city. We also excluded the observations whose data are incomplete. The

number of observations in final analysis was 217.
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The empirical analysis was divided into two stages. First, we used data envelopment
analysis (DEA) to estimate the operating efficiency for each observation. DEA is a linear
programming methodology for measuring the relative efficiencies of decision-making units
(DMUs) with multiple inputs and outputs. DEA searches for the points with the lowest unit
cost for any given output and connects those points to form the efficiency frontier. Any
observation not on the frontier was considered inefficient. Second, this study used Tobit
regression model to examine the relation between operating efficiencies estimated by DEA
and the implementation of NHI. The Tobit model is a statistical model good for describing

the relationship between a censored dependent variable and independent variables.

Findings

Our empirical results showed that the average operating efficiency score was 0.960
and the standard deviation was 0.050. There were more than 80 observations whose
operating efficiency score was 1.00. We used the Tobit regression model to estimate the
impacts of NHI on operating efficiencies and the results showed that the operating
efficiencies in post-NHI periods were not significantly higher than those in pre-NHI
periods. Hence, the empirical results do not support the hypothesis that NHI has positive
influences on operating efficiencies of medical institutions. Although the results showed that
the scale of medical institution is positively related to operating efficiencies, the scale
variable had no significant interactive effects on the relationship between the operating
efficiencies and NHI. In other words, the impacts of NHI on operating efficiencies were

similar among medical institutions with different scales.

Research limitations/implications
In addition to the public medical institutions, a very high percentage of medical

institutions participated the NHI system in Taiwan is private. Since the private hospitals are
not required to publish their operating and financial data, we are not able to collect data to
compare the operating efficiencies between the pre- and post-NHI periods for private
medical institutions. It has been well known that the operating strategies and efficiencies of
private organizations are quite different from those of public organizations. Since our sample
is limited to the public medical institutions, the empirical results found in this study can not

be generalized to the private medical institutions without reservation.
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Originality/contribution
Comparing to previous studies, there are several features in this study that can be noted.

First, when NHI was instituted in 1995, it was a big shock for the operation and management
of medical institutions in Taiwan. It may take several years for medical institutions to adjust
their competitive strategies in order to respond effectively to the regulatory change. Since
previous studies have used relative short window periods to examine the impacts of NHI on
various aspects of medical institutions, the effects of NHI on medical institutions may be
partially observed. In order to estimate the full effects of NHI, we collected the operating and
financial data of public medical institutions for 10 years, from 1989 through 1998. Hence,
we could examine the middle/long term effects of NHI.

Second, when estimating the operating efficiency for each observation, this paper used
the costs/revenues as the input/output measurements. Most of other related studies use
conventional input measures such as numbers of sickbeds, doctors, or nurses and use number
of patients as output measure. Since different patients require different treatments and
medical services, the inputs for treating different patients may be different significantly and
therefore using conventional input measures can not reflect the above differences. For
example, there are various ranks of doctors, and doctors in different rank cost differently,
thus simply taking the numbers of doctors as the input measure may not reflect the resources
consumed by different rank of doctors for treating different patients. Similarly, using the
numbers of patients as the output measure may not reflect the revenue and operating margin
earned from different patients because revenues and operating margins contributed by
different patients may vary significantly depending on the kind of sickness and medical
treatments. We believe that the better input/output measures can improve the measurement of
operating efficiencies in the first stage and thus enhance the validity of the empirical results.

Third, the financial reports of public medical institutions are supervised by the
Directorate General of Budget, Accounting and Statistics, and audited by the National Audit
Office, Taiwan. Comparing with those studies using survey data through questionnaire, this
study uses official data that are considered to be more reliable and thus provides another
assurance for the research validity.

In sum, the empirical results of this paper do not support the hypothesis that NHI has
positive influences on operating efficiencies of public medical institutions. Thus, when the
government agency tries to raise the insurance premium to cover the NHI's financial deficit,
the other important issue of how to improve the operating efficiencies of medical institutions

may deserve future attention.
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