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T, EREFRRBORERE L~V OB 250 ik
BB B OMEHIFIATTRETH % 7280, T IXHTAS
EROFEEMRH LTS, 72, WRFHERE

DOIHT RIS RS B TR LT\ A RREI IR DTS B 70, SREED R (D), T2 T bR

ENB) REREOHFET 5o wffllidF2z 2ROl &,
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PHTEREHECD, EIRBERREZ IO b O TiE %
, TRERBEEEODOZEH L TWbH, 7272
L, ABEZfE, TIRIERE N 9T o E R
BRI B PRI D A Be - 580% R BE PRI STl L
b DEMHL TS,
FKUIGHTIHEH T 2 E 0B FHEr =l T &
DHENTWE, —ANH70) ABEE#E OFE138
16/ TH Y, BHEIRRT OV IEFHRE
FEDOFH % FRloTWD Z EATERTEX B, ik
MisksE BFEIIHIEM OIS 2& K&,
72, iR R O B L OF1376.6% T &
Bo WRMEBHOMBE OISO ENKREL, &
M LROFIGI341.9% L O TH 5o PiipE—
NB72 1) BB HE AR O 391363177 1 & AR 25,
INSIFERBRERBREO T — 7 2V TWhH 0
ThrrEZONL, T2, WEITREO T

0511TH %o LREHIZOWTIE, HEED
FI51.4% TH D, ABLHRER LKA HED
FIx, FNEN39.1% L 83.7%, L CHEIHE
B H # oo F3913395H TH 5

NV #EFR

MEMBRERFRCT LOLMY) TH DL, EED
XAV (1) I FREERIRBE O A% L L L7z
HARAHT OFER, TSRV (2) 3L H%
GALERIFEINOMETH 5, ERIFHHT
3, BREE zia 2 EETHRWVETV () EFNRS
rEtETIV i) OEEZTY L THD05, T
VoG OWTIIZBWT L, ABREZERDADIE
THEIHEESN TS, L2LENS, ET)V
(1) - Gi) 2B B ZLOFHPLHOHEEREFILH

+:1 Rl E
e T Ty e [ZN I N}
NAZE R
— N7 0 ABEE#EE (T-M) [1] 159.875 40.134 96.119 302.652
AR B (2] 11.821 3.981 2.882 27.215
FEUES IR (3] 9.915 2.619 2.144 24.625
I b (2] 0.205 0.095 0.024 0.626
St e B (4] 55.274 38.479 16.350 914.384
i Rb iR e B & [4] 0.766 0.097 0.237 1.000
Wb (FN) (1] 137.772 155.018 1.364 1180.579
i b [1] 0.419 0.078 0.186 0.634
B ARRE — N4 72 0 AR (T-19) (6] 631.825 191.001 212.635 1909.066
M BI85 [7] - 0.511 0.251 0.106 1.750
A
I E [9] 0.514 0.011 0.478 0.540
N & (1] 0.391 0.103 0.238 0.836
[ ES [10] 0.837 0.058 0.399 0.973
SFHETERE H [10] 39.505 12.993 11.900 106.800

i BIEE32310 (72721, JSiRAERNI1997), TREEBRERUIZIBTH L. SFIXHREWMIEN BE BHEAwtR RS
85)) % C0054 BEATHE LA L TV b0 BEOIMFTIRITO@Y) Th %,

(1] EaErms TERER R HEEA], KEM
(2] BT TERARARA], A4E.
(3] WrHEE [FAEmR B 5 2 4], 20184,

(4] EETrEE [ — AN - Fis] - S EiERsid], S4Eh.

(6] #BE MEREAGRANILETL], &EM.

(6] AR TR ORI RE S A ], S AR
(7] #BE [HIRBERBURISE O], &4EM.

(8] HEUERHEB RATEGIXEBGER [ RIIXPSTRDL), 4R
(9] #HE [ERERGWAIZEEL], KAER

(10] EAE5mE DRbolE], SENR.
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®2 NN ) ABEERREIIR S A HEER R

+ TN e 375 IR )
e Ji ik OLS v FE FEIV FE
EF)N @) (ii) 6)) (ii) 6) (ii) 60) (ii) () (ii)
(1) HE)E
BRI IREL 0.498** 0.588** 0.030 -0.142 —0.211%%*
(0.056) (0.055) (0.045) (0.184) (0.063)
ERUE 3.842% % 3.625%%* 4.974%%% 5.387%# 5.606%%*
(0.124) (0.126) (0.108) (0.445) (0.157)
R-Squared 0.479 0.464 0.479 0.479 0.514
Weak identification 506.701%** 6.130%*
test
(2) TR
IR EL 0.286%%%  (.033* 0.291%%%  0,083%%%  (.144%%%  0,089%**  (.147 0.078 0.182%%%  (,110%*
(0.061) (0.019) (0.065) (0.019) (0.042) (0.028) (0.099) (0.068) (0.059) (0.044)
bR 0.054%  —0.075%** 0.051 —0.086%%% —0.042  —0.052%%*% —0,043  —0.048% —0.038  —0.045%*
(0.031)  (0.017)  (0.035)  (0.016)  (0.026)  (0.019)  (0.042)  (0.028)  (0.033)  (0.022)
Stk E B 0.002 -0.006 0.001 —0.009  —0.036% —0.031% —0.037%* —0.031%* —0.025  —0.020
(0.035) (0.010) (0.034)  (0.011)  (0.018)  (0.014) (0.018) (0.014) (0.032) (0.022)
NERBHEEE  —0095  —0018  —0.094  —0.022 -0013  -0.033* -0014 -0.032 —0.013 —0.031
e 0.079) (00200  (0.078)  (0.022)  (0.024)  (0.019)  (0.026)  (0.019)  (0.026)  (0.022)
e —0.001 0.017#%*  —0.001 0.014%** —0.008  —0.006  —0.008  —0.006 0.019 0.021
(0.013) (0.005) (0.014) (0.005) (0.019) (0.014) (0.019) (0.014) (0.034) (0.026)
Eln b 0.545%%%  0.027 0.543%%% 0,036 0.373%#%  (.319%%%  (.372%F%  (,319%%F  (,305%FF  (),202%%
(0.051) (0.019) (0.053)  (0.0200  (0.065)  (0.064) (0.064) (0.064) (0.105) (0.102)
Wil — A4 —0.034 0.038%**  —0.033 0.037%%%  —0.001 0.023 -0.001 0.023 0.008 0.035
i 0.069)  (0.013)  (0.068)  (0.013)  (0.042)  (0.027)  (0.042)  (0.027)  (0.037)  (0.021)
WEI TR —-0.090*  —0.008  —0.089* —0.007 0.037* 0.020 0.037* 0.020 0.044* 0.036
(0.050) (0.010) (0.048) (0.010) (0.020) (0.018) (0.020) (0.018) (0.025) (0.023)
A 0.521%% 0.357 -0.816 -0.819 —0.001
(0.242) (0.298) (1.116) (1.123) (1.480)
NS & 0.988%* 0.956%* 0.476%%% 0.479%+* 0.470%%*
(0.028) (0.029) (0.048) (0.051) (0.076)
TARFI —0.051 —0.047 —-0.021 —0.024 0.070
(0.042) (0.043) (0.043) (0.043) (0.073)
SPISTERE H #L —0.007 -0.011 -0.008 -0.007 0.036
(0.014) (0.015) (0.022) (0.023) (0.030)
SEROR 5.022 5.844 5.005 5.722 5.158 4.957 5.149 4.984 4.812%%%  5,59%%*
(0673)  (0.168)  (0.688)  (0.174)  (0.334)  (0.802)  (0.433)  (0.810)  (0.349)  (1.070)
R-Squared 0.753 0.960 0.753 0.958 0.462 0.848 0.463 0.848 0.375 0.870
t-test for year 74.271%%%  72,519%%% 539.033% %% 438.424*** 111.691%%* 107.126%** 823.673%** 673.085%** 138.608%** 91.487***
effect
Weak identification 216.978%#* 235.588%*** 6.708%* 7.390%*
test
B 2310 1997 2310 1997 2310 1997 2310 1997 1627 1408
TIRERER 313 307 313 307 313 307 313 307 219 214

T B I HIBR SRS (LIML) 3128 20 $RTOERMGETIVIIIESY I —ZHHPEEN T D #9931%, **135%,

HI10% HEKRETENZNEE CTH LD I La2Rd o FEIMPIE, FRERTIELPN O "R B [ O FRAETH O MBS & 7% L 7o i 2 A e i
Tdh %o “Weak identification test” (%, Kleibergen-Paap Wald rk Fiftat# T, WFNDETIVIZBWTYH, OLSHEEREDO/NA 7 ATk
BIVIERR D54 7 2%10%, 15%, 20%, 25% % THAT 254 OBARIEIEZ LZ1, 16.38, 8.96, 6.66, 5.53T# % (Stock and Yogo
(2005) o
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FNEDLL v, —FIHPGIUFIHIE, EERR
% Z L Wi/N 3 (ordinary least squares,
OLS) & # 1F % ¥ ¥ (instrumental variable
estimation, IV) (2X 5270 A+ 7 L 3 Vo
SEAE A, TLHIH 25 \FI H OFE & FEIVIZ [ E %)
R BRIV (EEMER (fixed-effect,
FE) €7 V) O#ERHRTH L. %5, IVIEIZ
& o THESE SN DBRBUC DO W TOELEDIRRIHE
Z1E, (FE) IVETHESNLOIL, BRERKEK
FEMERR IR B 72 7 W B, (compliers) (281
LIRREED— NLG 720 ABEERE IS 2 5 R
G ER)E (local average treatment effect) T
bo R HIE, T CIBEIRED IR TG IR K
% LA o T B BCCIE, BN & o TRK % 1
R IENTELRV D THL, TUE, FH—B
FEHEE THERE S 5 FREETR IR B L D LA DSRIR
EDOETALIZG- 2 BB OWT LA TH B, &
D Z &L, FEIVHEE T, EEREHDELAERTR
BBz T @mBERIREI BT 2 2B 2 e
TERWVWIERERL TS, ZZTARGHT
(&, ERFER S RE L7222 T2 o TR
RO 24TH 2 & T, BWEHREIRIZBIT 55
BOHWET D, b, BEPHKRENTIE, WHRO
fihE b o CORFRBEEIILE T L2, Thh
IEHRBRR L LD & CREARL (i, 2i-1, T )
Lo THESNDEEZOLNLDT, #HED
FEE7IVIZ & o T, @FEIKEEIC B % 5iE
IR B IE D A S ERR B IS 2 A B2 HET L 2
ENRTE L, TNHEDOFGRITIFNE &HFIH IR
LT3, Zd, HIRERBOR ITEBERIE &I
PER - HAT S L5720, FEMERE AR B IRA O
ORISR BE N 0 FRAETE O MIBY % R e e A HERR
7% (clustering robust standard error) % E5E L T\
%o

ARG R DG - T, BREE R o BN
IZOWTHERR S %o flifm2DFA2121E, H—BRE
HETE IS BT B B HENF IR B BE D BB IR IR B8 BE LSR5
LIEMAT L DOOENT WD, SRR D%
BRWFNDHIETHETH L7, FHENRMEED
FiHTl3, Staiger and Stock (1997) D FSIRIEZ
OWERER (ZOEGEIIUEDO ) 55, Btk

BEER W72 & SNDHKETH L1012 K IE%R V.
ZOZ L, EEOTERR RN HEIC L DHEE
TlE, BoNHEMOPOLSHEERICRS, 2%
D, RO OEEIITBREHEE SN D &) 55
PRI L 5N, TAPEL TS Z L &R
LT, CORMBIZH LT, RGN TIERIEE
B THNA T ADNS KNy VPR
WX M 235 5 L5 HIBRIE R L (Limited
Information Maximum Likelihood Method, LIML
#) W Tw b, £20D “Weak identification
test” 121X, ANEH—53HDO T TOERIEL T D
% % 58 9 % Kleibergen-Paap Wald rk FitFI& %
HEL TS, WTNOETIVIZBWTDH, OLS
e D/NA T 2% S B IVIHEE & O %8
AT A%20% (15%) F CTHET LA DR
X 6.66 (8.96) T & % 7- ® [Stock and Yogo
(2005)), FEIVHESETlX, ZOIRILIZHB W TILHE
VEZERDETIN & W) IR IR 2 FEHTE 5, 7
B, RA20FHE—EBHEEDOFEIVIEDOR RIZ L
1, RREIRIR L0 B B R L i %
130.153~0.161 L FEFE N TH 5, 2D Z &I,
B TRIR B S IR IR B W 7 7 W I T, &
HRRFEEZL0%BIMSETH, HBERREED
BEIMIL6 BRI T E RN L AR L T b,
B IR IR T BE SR B — N 2472 ) ABEE R
1252 B3, BIgET VTR, WAERDE
EOHF M2 H b 5 Fpooled T — ¥ & W 7-HfEE
TIZIETHEETH L, 7S VHEETH HFEE
TNV TIEAERETIEZR L, FEIVET I IVIZBWTIX
FEDPEIRo TV A, AT, SRR EET
HARTHEICHEESN TV D, TNHITHAX
(1A - B) CHERB S N7z E BB A3 LT
W5, —HTERFEETIVTIE, pooledT — ¥ B
L UFEHEE TR BZIIETHERE TS %5,
FEIVHEE TR BUIFEHEE L 1T E A EED S %
WSHEETIE R Ve 2O EIE, HEIRKEED
FAEFR B L\ 72 0 WIS BV TlE, TRE
HEOEERREFHREEONELZZRT S
&, RERREES— NG ) AREREIZS 2
LRBNIREMNIC R AT EERLTWDL, TD—
i, EEERERIC B AFEHETIE, Thb
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BIETAHBEICHEESINTEY, ZoRMIHEIE
0.110~0.182 & HE5E SN T B o SR R Bl 1
EROFTEE EO D720, [RRIMENTWES
AR ERIREE & — N2472 0 ABEEHRE OIEOHI
BRIE NS O OB Z L7z D ThH 2
EEZONDH, HEE S NI HIMEIZSA - F)
Mo ER (2015) D031ZHND LR DS,
FEIVHESE & @FRIR BB BT 2 13 hOHH
THOFELRTALE, TRXRTOETNVIZBN
T, — ANz 0 ABEEERE ORI b iR IED
WEE5 2 TWhHHOIIERIEETH Y, HIHE
(LHI# T0.319~0.372, %% T0.292~0.305Td >
720 ZHUZWang (2009) O 7E VLR 72 e & B4
Thb, $72, MBUIEHDETHEIZSNTSE
D, MERRSSEVEGERZ EERESEWC &
VRSN TV LAY, HIIHIZ0.037 F 72130.044
LMy, —C, FEIVHERE TIE, Mrilftiak s B
PETHEICHEESIN TS, I EREDS
ABREBRORBH T — AL LTHEL TV 2
CERRIELTWDHS, SRl RS A BT OHR
BHFE T — & 2o 72718 (2003) & 1372 %4
RTh D, HEE SN0 IIEIL - 0.037~ - 0.031
EARNDS, R O EFRE ORI G 721 T
7  EARERERE OB IR E O FH 2 W TW b O
T, EBOREHREIINIYDKEVEHERSN
bo F72, WKBFIERTIZZ OBEIIHEICHE
EINTVR,

A

AFETIE, 20004 A H20074E 2725 Ik
EIRB AL D/ SR VT — & 2 LT, &iEmHK
BEN— NY7 ) ABEEREICS 2 5B 2%
L7z ZORER, — A< HMON TV ARIE
IR & — N2472 1) ABEEEE O5R IEDO RS
LB RN, A T P Is DAE [) S O S A7z
bDOTH LA, ZOuJ)fE1£0.110~0.182 & F&AT
WFZECRIHM SN C & 2D EICIE N CTH S 2 &
oo Tze F7z, REERREDS TR R
T2 WEIICB W T, TREEBEOREER) R L
NAMZERT LI EICE T, ORI
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WhTBIENGhole T2, hEOEET
1, FEEEFIRBEEAS10% M LT, HEWIKE
FEDOBIMEIL6%REDOINC L EFE D2 L b5
"ol

NS ZODHNENFETH /NS, 7213
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B2 a2 > b u— VT 5 &) FFRIRELI 2%
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BELZGWZ EZRIEL TS, 72721, BHE T
R72EH 1S, EREEOPEERIIL TN TH L7
W, ZOERORE L > TEBROWKEDIEY )iz
AT ARNE TR L, RERRBROZDN I
TERZICR T A HBELEZBIZANIRETH D, B
AAE, — AHB 72 BEEE 2 AR (I,
extensive margin) & —fF 472 0 % H (NI,
intensive margin) (253 LC, X 0 FEA 7 )
52 238 % 5y 52 L%, fEkRHE (E
BARE) SR GELE) LR EOMRIIGR 5%
AT HEMITZ 5D b, T2 K
DR GBI S OWTE 2 254101, &
FET P ORBR IR B R SE R ORI H AT 2 T B
CLICOEEIRETHA ). WHEERE & W
M E 72 BE AL TEZBIL, b
DFENREZETERE DTG RV, TET
Y AHED K BOK R 2 AT 720121E, £) L
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%o BETIE, MIBOHAE 25 ZIE DFHTIAT
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LEBRBEOPEENZHEL ) 2 CHIFFICEEL
SHROWERETH L, 72, FE - FEIVET L
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(&, FEERR L L CEE STV A o 4
WEEIZ X 2 RBEEOEVE Vo 2 FEER
R, EHEEIROEMIRIL 2 EOWERDEN &
Vo oGRS, — A7 ) ABEEEE % B
EETWDLIELEZONL, ZIREEE O
W7 — 712 & 550 Tl TPl EofERRIZ AN ] BE
THDH720, FHRNFTOMET— 512X 550 %
TH) LD ERHROBELRMAERETH L Lz
%o
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Revisiting the Number of Beds and Inpatient Health Care Cost:
Evidence from Instrumental Variable Fixed-Effect
Estimation Using the Target Number of Beds

KATAOKA Shiori, et al.*' and YUDA Michio**

Abstract

This paper revisits to estimate the effect of the number of existing beds per 1,000 people (existing
bed density) on per capita inpatient health care cost using panel data for secondary medical regions from
FY2000 to FY2007. The total number of existing beds in a region generally varies according to the capital
investment of individual medical institutions, but in Japan, it can be subject to the target number of beds in
each secondary medical care region, which is the upper limit regulation for regional total number of beds,
defined in the regional health care plans established by each prefectural government. Based on such
institutional background, we use the target number of beds per 1,000 people (target bed density) as an
instrumental variable for the existing bed density. Our results by the instrumental variable estimation with
fixed effects show that the widely known strongly positive correlation between existing bed density and per
capita inpatient health care cost reflects the tendency in the highly competitive areas and that its elasticity is
estimated from 0.110 to 0.182. We also find that the correlation disappears by controlling for the fixed effects of
the secondary medical regions and endogeneity of existing bed density in the less competitive areas. In
addition, the elasticity of the target bed density with respect to the existing bed density in less competitive
areas is estimated around 0.16.

Keywords : Target Number of Beds (Regional Hospital Bed Regulation), Inpatient Health Care Cost, National
Health Insurance System, Fixed Effect Instrumental Variable Estimation, Local Average Treatment
Effect
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