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<Abstract>

An empirical study on the
economies of scale of hospital service in korea

Chun Ki Hong
Department of Preventive Medicine and Public Health, Ajou University College of Medicine

Cho Woo Hyun, Kim Yang Kyun
Department of Preveniive Medicine and Public Health, Yonsei University College of Medicine

Many alternatives have been discussed to reduce the medical expenditure and to use the medi-
cal resources effectively. Many studies about the economies of scale have been done for the last
several decades. This study has analyzed the relationship between the number of beds and the
mean expense per hospitalization day in Korea.

A Cost Function Model was identified and we wanted to see the minimum optimal size with
the cheapest mean expense per hospitalization day. The result is as follows;

L. In the Cost Function Mode, (the number of beds)?, the number of personnel, productivity
and training institutions are the factors that statistically influence the mean expenses.

2. By the univariate analysis the mean expense proved to be the smallest as the level of 150-
200bed, The breaked down of the components of expenses shows that the mean labor cost is
much different from the mean value of material and administration costs, and that hospital with
150~200 beds also have the minimal expense. The mean expense goes up dramatically in hospi-
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tals of 450 beds or more.

3. When the other conditions are constant, according to the muitiple regression analysis of the
mean expense per adjusted hospitalization day the minimum optimal size with the cheapest ex-
pense is a hospital with 191 beds and the hospital with 230 beds takes the lowest mean labor cost.
The material or administration costs are not influenced by hospital size.

This research has limitation in measuring the variables that influence hospital xpenses, in esti-
mating hospital output by the number of beds in considering outpatient cost and In securing rep-
resentativeness of hospitals because many hospitals made no responses to the research
questionnare. But it is valuable and helpful for development of health policy to figure out the
number of beds with the cheapest expense per hospitalization day.

Key word . Economies Of Scale, Cost Function Model, Minimum Optimal Size.
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g rgo]l AAE ofF Es|H thF HFo| Lol wet JurreE AT
Mtk solvde 8T8 E %%"‘]7]71 Aste] B& WAdSo Ao 7E
ol WAEE HAS FAFA(HTZF, 1991). T2y B 749 Wstz W] AT+
Z7F Aak obstEy] AlFEt A diF-Ee] Hdso] A9 A&FE FaT AR QY
3HA HATHESE 7, 1991). 83 HAZ LS AdMe oA7na dEwyel de
U e fEE AR FU4E f&40E FEsle AR e el E ¢
At

TR ARG Aol FF HRE IA ol wet Fan|go] ZAatozM £
F7hete FFE Holurt AAF Aol Avkd Hqtulgo] thA] Frtste] £9o] Azt
ste 4% TEh AEAA viEoEE FHAR UE  ded shue BUAd e
i &-&hrola, T vt 71 Hawg3grelth o] F e BF Uzl 3o J4
& vehddh 2oy dubdo g wy] Haw &3ee ngH e @Ak HEu e At
gl ot adoln F7|HFu & R dHE Foo WA s AHe A
& TETh 2oz FrY ZAS setsly] AsiMe ArlHdv&ErE 2E&ekL v
&0 Havt He AdFoly FRE Frobdth(Feldstein, 1988). ol B]&-o] HA7} He
FEE A3 A7 2 (Minimum optimal scale) 2t 2 gtk (Koutsoyiannis, 1979).
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S o] Fr|gol HAvt He dF 2 FRI}F EAseX
=3 BE 477 A=olA AATh dFEe AFol HdoE Fre A7}
TATGT Bustirt. H2e & A7 (Long, 1985)o M FR9 AAlol g A7LE 2%
sslcd), el gEu Aol &2 UxY Bgg HAted A9 5984t Bu
stot o] FAE FAGA FAFAE 1 FH Go] /g R HdT FH o0&
L 2ol e MY Han g 2ozt 2 Grix ok

Bvith Mua AEEo] wf ¢ i Bk ofug} o]d] wE FYAYoly 71234 &
ol dolste] o]AEE HEste Hway] 1Y) e HYL o Fr A
Aol&& Hgshzrl vBH Hsjx Brh(Feldstein, 1988). 12|} HA4dA FR 9
BAE =dke AL WAEY FHAA oot A wuk ofye}, 27} BARAA Y 2

HolME ogztelel A4 842 AT A5 £ F 4 7] o) Fadt
.
Feiuetel Agole <helB(1990)0] oE 7T Hujo] AR ZAd Ba AR

& Aol Ui, R ol (1988)0] AddRR PR AT FRE FAG AT
b 7le AR Bde dde R vERre FRe AAd dE A7 A gl A
goltt.

aHBR o AFdMe A, vt W HERFE St B4, A4YY F
o &2 WA BAE FUNBEN G oa) BAsle A, v L35S veo
AddF FAego] 7P AL ALAYFEIL EASEAE Botstag F.

I. 4+24

1. AT Y KB

of AFE 80MY o4 TFE FPEY F S4UYY GHTEYUL AYe 2747

= 19919 99LE 119717 330o] 22 SRARZA o
3 gstdt Ten SHATEAA 1$RY HAe Gaoz 19029 84U 993
of 43 $Eatel ARZ FHAAT. 2T A% e F 13570 HAe] 19904E &
Hlg L A7, AEH], BB 2AE 5 AT o F STl BHANAY e A
ol AelE WAL Aetn HFHoz Bad AEE HLS E 1007 o] ATHE 1).
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Mol S4 B WFE 3 AP ENAYN 9o Jany 988 aglw

<E1> HHUTEY EMoj| o|BE HaF

I AP 5P AR Hdr HAAEN YdF
80~99 34 14 9
100~149 51 17 12
150~199 28 17 10
200~249 35 10 8
250~299 16 10 6
300~399 43 11 6
400~449 22 9 6
450 o] 4 45 10 5
A 274 100 62

1) Az AZYAgE, s dys, 1991
Q979 88 N1A, ahy A3, 1992

2. AFoll AL E B

of Aol AHEE WFE <E 2>9 Zoh FHEFA HAu g2 dAEATE
& AddG FHug I Ao Bz sk HA
AU 2 FBATR) S BAFR gt o =EdA 7

of o3} A4 BES oA A7 o] AFTHE

o
fu
K1)
38

AN o2 eI M) NMAEFE AN 35
ok el AN AGEE 7)9) Fo nAbg)(EuEgE
e

7], AAGSFG7], A7 TEEY), AGtEARY, AdFTAHY 7], HTEART]

g AAste o] & ¥ FHE HAsta deAd o8 FHstgon d¥e AEEe A
8 23214 (Coronary care unit) 3 A7 &) 3 2321 A (Neurosurgical care unit)g 3 3H8
S8 ATz FA8ch £ o] FR(Casemix) T A W77to R A
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3. A2y

TR ZA #H3 A e FEuiE WAdFESe] BAA FHo] WA=
AF7H2A g F-Ee AolA HAAYTREE FESy] s HATRY AFEE 34
Foll xFAA WAdFRY AgFde sAAFE Fpositive)oHA AL FE UL
& Uzt % 5& FAl Ho¥(saucer-shaped) o] HH|&54E Hole Aol HFH| &
o Hagd sigste WUHRE HAHHESn A Carr and Felsten, 1967 ;
Newmann 1978 ; Sloan and Steinwald,1980 ; Bays, 1980). o] dqtolA % #& 7jyde] v &3t
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#8 759 A2ARFRY EA BB wuA etk o AN ASF HEFrE
4 13 g,
AC={(BED2,BED,TRN,SVS,INT,SEVMIX,PRD,OCCMAN,SPEREG1 REG2) -+ (A1)

OE AL E AHgote] Gl e W dFE FHAoH 59 HAH
AE7E EAst=AE By A8 B4t G & dal S4%rE YeleAg B
skt

M. &+ 723

A WUE qtee wet 8o afder FRIAL FEIES 50‘%*&% Ll
Mo FEENR stglon it & Hdo &8 JAFr UF 2 Aede o
@ F A2 3 AN Y JDoR Stk HdE oz st Fre A

sk Aol A 7 A He Aol BAddA Adste AFS 2e Hdnid A
FTH P OUA, AFE Tol A th2 A& My Ho| Az Apolsty] Wit
Z H &) Aol & Mlasty] olfthE Zolth I BR of AFdA Bux st ¥

BT ) 7hed @ FEE AAE Zde A nELA Ak debA 4 Hd
o Hatw&E Fota of Hu oA +£1 HEUA Tl U WL FHAZANA A
9]3}%11‘4. HEHo g BA ALgE WAFE <H 1>/ ol 627] 0]t

Aypel Faugate] #AE dUARFENY s & Aol <H 3>olth o] B
of olstH Hu| g2 1508 AFHE 20084 o) WA A wston WAAtRI}
ARAFE 234 F7FAR 45084 o) el A A Frtste F4E BY Hdwés
FEME FEste B FaAave B dede 10084 15084 TR W
A 7 wstoy Hadduls 15088 E 200088 R HedA b vtk Bd
H &5 TAsE &5 F Faddave FAuE] M 27)e shy WA REE ug

_,D:.n_
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oﬁ.ﬁ

ok o L X
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o apol7t 74 AR AL FF AN AL oA o] Hu ol 2A FFE wHt £F
30004 ol rEe] el 30008 vt HAEY HAv&o] hon 53 HFUA

ulol EAREL BATh 53 FRY AL 45094 ol Ytw Wele] Favle
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<E3> YT 2Y ZYYAAY 2G|
a9 HA(%)
AR () &9y A7y A 59 #aH
80~ 99 41.6(100) 11.6(36) 17.4(40) 10.5(24)
100~149 41.4(100) 15.5(38) 16.0(39) 9.9(24)
150~199 40.8(100) 13.9(34) 16.8(41) 10.1(25)
200~249 47.9(100) 17.0(37) 20.6(43) 10.2(21)
250~299 47.0(100) 16.8(36) 18.1(39) 12.1(26)
300~399 55.8(100) 19.8(36) 22.1(40) 13.9(25)
400~449 59.0(100) 23.4(40) 23.9(41) 11.7(20)
45004 84.8(100) 31.4(42) 35.6(42) 17.8(21)
e el gg WEgl
<# 4> ZHMALY Y 2|80l o2 AHEYN A}
3 AA T t—3t
BED? . 0001986 2.190"
BED — . 076 —1.267
TRN 6.075 1.722°
SVS . 048 . 104
INT 3.461 2.841"
SEV . 053 . 378
MIX . 475 1.407
PRD —.023 —-2.797"
0CCU —-1.114 — . 088
MAN 10, 399 3.000"
SPE — . 140 - . 275
REG! - . 376 - . 092
REG? . 429 . 108
Intercept 36 . 527 2.371"
F 16.785™
R? 839
adj R? 789
**1p < .05

*ip <l
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B ert Fdvgd 9L WASAE Gristr) A8 wgel dFE vA A=
#eHe oY HeEd EHste dFAARHE dAsAT tEsHEA Y 29 08
e $AGHcR fFostglen EMd AHEE MTER HAH$S 789% HAEE &
AAUHE 4). SYPAFEF 74 G5, AR YAAH AHFAY
PAu &g Aste Fold W2 AREUAY. £ (BEDY@ol &9 g& 7tAn &4
gHoz folsidrt. m2A o] Ao uigsty B WA ddte] U mfel
A a9 HJ2HPFRL EAse Aeq Uitk M AL vgor 9H e By
TRE 247 94 Hl%° B ds AvlEstddar, 1 A 191 RAA By

}\113]_/: AR s -1 k=S

&o] 7H3 AA =v Aoz FHHUYG-
<®E5> TN ALY vl S0l ThE SAHEN E
g Ay A & @ o2 Y
3 AA t—%k 3 AA t—g gAAF @

BED? .000096 2.159" .000087 1.586 .000015 268
BED — 044 — 1.504 - .040 -1.115 009 238
TRN 4.080 2359 3.236 1.521 —1.268 — 578
SVS 146 652 060 217 — .159 — 559
INT 1.392 2330 1.780 24077 290 383
SEV - 016 — .239 092 1.078 - 023 - 258
MIX 199 1.202 038 186 238 1135
PRD ~ 007 - 1726 - 012 -2325" - 004 — 865
0CCU —-1.712 — 277 5.908 770 —5310 — 677
MAN 5.797 3412” 3.264 1.549 1.339 622
SPE - .009 — 036 — 216 ~.695 084 266
REG' ~ .308 154 ~ 842 -.339 - 157 062
REG? 109 056 1.643 —.678 1.963 793
Intercept 9.780 1.295 14.826 1.583 11.921 1.245

F 12.048" 8.169" 1.927°

R? 789 7 374

adj R? 7231 629 180
®IP <06
*:P <l
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—A21E 8l 1 Selde WA R FAol BY AF-

| Faan, FaAaust Faaguld da HAHRFE}
N8 G gAY FdFd dete] Uz mge =
A& aglE BAE Bgon 23084 RN FEAzEgE M 42 ez SHEU
T BAHoR Fojstgct. WA Rt BaAgre Y aud vAs 9F2 FAF
Ho g fofsta B

N. E 9

AAg A AN B ARFFY A HEY AAe 72 ALFE AEY @
Ag FFYugo] o= FEARE Zadtt A Mgt FEY BT 4T
o] BAE A3 Aolth HEAANM R AV} EAste €U A ded 2
of At A, it A sl B o] AL k¥, LFAL(V]E), AL
o] Aoz FE 7]tk ERc o E AR ARl AR HY FAA
of gste] WAsh=d o= A9 ARse} AYriey sASe qdcn LA Ao
(Koutsoyiannis, 1979). t}A] Zatd A7]H oz Fr7t 271 wat A&s7} 51, A4
o FHE 5T agAol FUtHo v g9 #avt b AY, FEF YR AR Afde
#ele] vagAel 3718ty & vl go] Frtdtte ook

HANu 2o ME o] 4FL ad2 HEEo g 4, Afe] Y tge o
o ofsf Fro AA EATYR 3Hrh(Schulz, 1984). 1y HALGA FR
AA FA 93U H2HAYFRE 248 Ao d& $HHA ANE e AREE §
o 2 olfE WHntt F2F 540 fa2 1 AM|a A& Ee] Yy did oES
E3ete] A2AYFEE SR M oFn Aol 277 WY HeAe] At
B Aotk dustd HY Mua 4288 EFHE7] AdMe AMul2xe F(quality),
#ato] Ff(case mix), 35 E(severity) & M| R3] @A, nE, FH, 7Y 2G4}
o] g AL T vlgd JFE v WFES FASoF s ojRo] W oY
7] W 50| th(Feldstein,1988).

¥ Bailey(1968) 92z A4 oAle] ByAe] Fatn =5 4 AQjojgtes 54
& 5ol FEY A ade Hasyn FrY vHA aFte AL 5 o o F3
3tglth. Feldstein(1967)% W AMulA Aazgol uFA A SA4dEo dds9 &3y

o
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o Abaell ofs) WAHol ZAH TR AAFFol Bl Hl& "N Ui &g
o

HAdA TR AAE =dte Ad ATl vk sttt WAMRA L Wl &
Aoz dgstn FF £&4E 297 AsMe FRHLE QU LS HaY &
Ve BATEIE EASEA ® o= Ax FRAAE FAotste =8 99 oty 4
zZhdot. tu B s0] 3 ALAAE /gAY oan Agd #3 A £
o HYY HAAPFRE ohe AL AdY 2 #43 qugnn|ef S ¢
HAE feAl o g Aot

of AFgA EFHUN AFEHWAS AYT olfe FYALT FEEo] AW FH
M vtsty] oleg 52 e Ao #dEgly] giorh. AN, YHY 5

< 589 28 JHE 3T dER&HdE aSdoly] diEd Be &gl
W&o FHo| 7ty o] FqiAdo] vn gy AT thE ¥ub ofyel Auia AEE9 A
olA ZA ze]7t g Aol

TR AAE d7sH7] AP v gdrdA F5AFE dFE 93 AdLT vig
& A28t tH(Carrg} Feldstein, 1967 : Cohen, 1967 : Ingbar and Taylor, 1968). Feldstein
(1967)& H¥7F Hatu|go]l AU/l A FFE 7] fio AULT Hdu] ol
o A R ZAY A AFE oty + vk Ak weAM o] AFME A
LG HAH &g FHErLR ook 2y 953 2 Sevets AL 9dA 9
# F-Eo] AAdte HFo| e E7] Wil Ao HFEe FES £2AHoF &
Ao 2 wostgch. wetA @zt 3P0 @9 AAdUd HFete W L& AR
HI @A+ E ¥ 24N LLdG FAv &S F5ETR s

AH] AAMZFE- Feldstein(1967)3% Ingbars} Taylor(1968)71 AFR-8 @3} o] Wi+
2 Atk e B2 AFdMe d9F AABAF(ADS : average daily sensus) & AHE-3}
Aedl, Felvete] AS 7hed R wheb A, A, dEat et A A
o7} 7] e o5& I nelahy] AsiMe dFd AQ¥AF Hoe HERAAT
7t feEE Aoz vt

HAE FRED oy AAdAME afg tdatr] g et AEEo] aA @
g WYt FEES i vad £ glok Auad A, JEd #2E59 73, A
AFZEE HEE 2& 9 FE, A7 98 Aoz XY 75E0l drid deA
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Zo| g2y E3] 7tdsFd uel §dzty ajo|z} vf ¢ ach(Feldstein, 1988). whabA]
e A2Bg vy 3l oH WFES uwAH o} el of AFelME Carsd
Feldstein(1967), Feldstein(1967), Berry(1970), Berki(1972), Feldstein(1988) %<9 d752%d
A Atd HFES FHste] ALE-SHAT Feldstein(1967), Berka(1972) 52 #zt9| F+/
(case mix)E A Y7|zte2 ZH3A Ao FHE AFHo2 FHs7e Wf$ oF
t}. Feldstein, Berki 0] #zte] $/& AUr|He AHgste] 4T AL AHo F49
Hol Zre gedt 302 #xE Bysaa ¢ Ao fME 5 Qo & ol Ut
8] 91 (acute general hospital)® 74 7] ) 9 A4 (long term care facilities) 33 o] A A7|HE
NEe R BAFRFY Aol nASFTA & Folth E Berry(1970), Berki(1972) & Al
Hla FEE AH 2 e 2 ZFsgon ditE Ao Auagdes Jad
32 e o] dTdME 2 WHe AT
T}t Feldstein(1988)e] R&oA AMEE Alu]2 A(quality)# 714 (price)o] 42
of T3#HA ogghedl Mula 2E 2 oust HNe wet UF FEAsL FF87] of
d7] W&o nsiz] Ak et HAdA AFee AulA FiRU AU2EE §
7 #HAo] ol o]Re 93 o= A= wHE Ao Btk 2A JHHLE HUn &
ZF 2 H3e AAske FF ¢ AEAI e J5EYY 88 21 3o 4 W
o] Fuj7tF ol EAH 2 7HA o] fAM Aoz #Estgth
aga HddlA & HFE AAFe ddn REE aEy] A3 JHFAFE BY
3 AYF2 3o THAAC AMulxe] d3 Aol diF A EAFE s R B
Herdols & 48e st AzuF AR AR HFo] wob A& £71 HE
o 2A YF& Fo2 o] AFA Y FAFH WA T
TR AAd @A giEe A7 HARYAME o= F= R AL =X
grtn Bt o] dfdME ¢ WHFEMA 150~2004 TR g7}
74 B B AEA Ao 191840 HAHPTEL AL Utk F Su
dizF 20084 A% R o] #xF JHF A vfoR M P
& §¢ a8 718 R A= 4t
U} Bailey(1968)¢] F#43 o] 9Ale] HyAdoz % iy 9y &
g Q1Aule Fute HAHYFES} S R FEAA U2 A
g od o] fE FAd HY dAdWEEA A BRol 94 4 &5
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7wl Qo] 2ol el A4S 20084 A= B FRAA oA I 53] A
BYE M agFozr ggsta 97| dEolen A4 5+ AW

ALLZF AAH7} b He yAFRAA E98E M AA Ukl o] Ad o3
Heol oY= BAL oAU Asie JEALE agHoz FE o} Fre o
A% 758 Aol wets Hatzoln #eldd AYdale =da A 2dle &9
T UEE Y 7 e WS AT BAstdol & Aotk

S2vtet ey A3EdY A LD JRAAY VA Aolrt 7] WE
of A4 wng e goy g RE& FEAM FRY A G e AR Blxd
tho Btk Cohen(1967)9) ATtol A= 160~1708 4}, Carr?} Feldstein(1967)] 194
AFolM A ALBAG7E 1909 o, Francisco(1970)= 7084 £-& 20084l A
H2HYHEst Ak ATk Berry(1974)= Q) 2w de 29 28384 HA3A
#5270 dokn stdch b Carrd} Feldstein(1967)& 35034k, Ro(1968)& 7944},
Cohen(1970)-& 540~555¥ /ol HAHAFEIL Uk 3o M F& 53 F2
o AA7} ENFGL S d7= AUrk

a9 AHEQY, AulAAE, JPEY AT F-IF G55 JAu Lo FAHL
frojatl 4 viFEn B gutd oz 4 Was g o & Ags
2 457 £ A2 $Evel B &9 AHa A o8 A JFE Hn
4 4 91 the ofg} AF(Berki, 1972 ; Finkler, 1979)l M e 2& A#E ¥ATh =
el a7zl FE7E o= v gghed #F dFEe] - (Feldstein, 1961 ; Cohen,
1968 ; Berry, 1973 ; Vitaliano, 1987)| 4 ¥ ] 8o 43-& w[A= o2 Buga Yok

£3u ¢ TS AAEA Ao ot PJFu| Lo T HAHPFRY] EA
Jase davd g 24 AgE B &S ¢ & Ak 2En FAAAFH £
718 e Ao FARAHCR fold JFE WAL oT Aie Fdsttn 4
73y Auja7ee JA4INE Aanier AgHe BY FAGHOR foF JFE
nd HgeQu g AYsted 8 4SS ASE ¢ 7 Ak 53] ALY o]
Z7kste gaEAsHY) aste Ade 258 et A

o] Ao AFozE A, AIWAF v SH Wl Bol dEAdel EAVL AlvlE
F A& Aoln EA, St HYY Fv 437 2o o] AHdA AAge
HjFo] A3 gPu|go] ) EGulgo] THE Jonz s JYFAE F

oo g fu
to
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A A SAu g F2T A7 AT E AuE AEFE de Ao diF EAE
BEe] djZstA Retfdnh. AA, 2o AA & Ao RE AT At AR
A H gl 23E 24 Ago] MUY Aojg wAsteH FEAA=Y g Aod
(Feldstein, 1967). 53] Wdvitt &xte] F7e e AFE7t A d2a o7 H4e
Zbougs vud o e FosHA wAsol & MFEEA FH8] oy HEd
HAAstA wAsted olglgol gk o] =RdAe A7z ICUE4s 5oz g
st stdout Y] FHAT, AaFAe o g JaAuze S o
d EAlE ofds) da dva Y7o

A79 o2 AFHARE BT HAHYFRL S 2 £ doH 4003
Aot FEAAE R F7HEE Bolu 45094 ojddlAe A Frkside 433
B FF 2839 HY29H FAA EAZAFH B4 2 AL Aojn oA
of of =9 8T oo ¥ + Ut

V. 2 &

gau d5g gAstn A9 agHos $487] Y8 oerix wetEe] =o€n
Atk 2 FollA Hdzde A& o4& A FRY AAd T B A7} o] Fof
Ak o] AT fEvet Bl ALY Hav S WA Rete BAE £A4sln, v
2358 BF8te] ALY v go] M A HaAPHRI} EFste A& dotst
x4 A drAYe gy g

L v &R gdA (H49), d85UE, A2y, 4980483 FE713 o57)
Gnlo] A 2 J&FE A= 290k

2. HAu| & WA Re Y #AE dUMFEN Y o B A= 150~20084 7R
oA e go] 744G Hjom Hv|S FAFEEE RA FEAUnr A a6
FF@e o vs) HAAFREE 7 2 Aozt Adom HA 150~200 WAL FRA
7b4 AUtk K 450084 o] FRAAM Hb|go| A Ftsdc)

3. ZAALLT Hvlgol U GFIARA A3 g8 2o Y o £guL
o] 7} A& AL HAFEE 19184 s Ugon, HFFu|g FAFEEE 2d FJ79
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Avl= 23039 A 7HE AR, BadAgRE 2 Haveust YAt Eete] #dge §
Aoz frofsta) ok

ol AT i BUF vSEHdol gol AviHe dEAde] BAl, vt Z4 94y
T && nAB U BEFE AEFOR FAH oL sk olH & & 4TS WA
= o WEES FHded $AV doe Aol ARy ALdYE HHgo] 7t
AL WATREE dobdozA asdd WadeEdd Fedd B2ds AAsyd &

£% 7 4 9% R0k
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