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> [ herefore, the objective and contribution of our paper is twofold.

« We begin by characterizing local physician density across
municipalities in Japan using machine learning methods — random
forests (Breiman, 2001) and the classification and regression tree
(CART) (Breiman et al., 1984: Morgan and Sonquist, 1963).
—These methods give a descriptive understanding of which area-
level factors are most strongly correlated with local physician
density in high-dimensional settings.

« We study how physician concentrations affect physicians’ labor
supply and career choices in Japan
—Heterogeneity across:
v'Physician age
v'Physician gender
v'Physician specialty (internal vs. surgery)
v'Physician area characteristics (urban vs. rural)
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« We find that municipalities with a high concentration of high
schools, business sales, and availability of restaurants are
likely to have the highest concentration of physicians.

« Greater physician density decreases physician labor supply
and career promotion

e (i.e. we largely observe downward sloping reaction functions)

* This effect is pronounced among internal medicine
physicians who reside in rural areas, and is weaker/reversed
for surgery physicians who reside in urban areas
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« Physician density decreases labor supply of utility-
maximizing physicians (Sloan (1975): McGuire and Pauly

(1991))

 Physician density increases provision of services of profit-
maximizing physicians (Dunn & Shapiro (2018); Chone et al

(2019))
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« Survey of Medical Institutions (Static), 2005, 2011

« Survey of all registered hospitals and clinics in Japan

* Survey of Physicians, Dentists, and Pharmacists, 2006, 2012
« Physician-level panel data of all registered physicians in Japan
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Dependent Variables
Practicing medicine
Educating
Specialties
Unemployed/Retired
Unemployed/Retired from hospital
Unemployed/Retired from clinic
Works in clinic or hospital
Ownership of clinic
Ownership of hospital
Independent Variables
Age

Urban residence

Internal medicine
Surgery

Other departments
Lagged physician density

1 if practicing medicine as main job, 0 otherwise

1 if education / training young doctors is main job, 0 otherwise

No. of medical departments a doctor is engaged in

1 if retired or unemployed, 0 if working

1 if retired or unemployed, 0 if working in a hospital

1 if retired or unemployed, 0 if working in a clinic

1 if working in a clinic, O if working in a hospital

1 if established own clinic or became its representative, 0 otherwise

1 if established own hospital or became its representative, 0 otherwise

Physician age in years

1 if physician is residing in a municipality with a population size >= 200000, 0 otherwise

1 if physician is practicing internal medicine, 0 otherwise
1 if physician is practicing surgery, 0 otherwise
1 if physician is practicing in other medical specialties, 0 otherwise

(No. of physicians in a municipality at t-1 / population size of municipality at t-1)*1000



high
restaurants
pop_density
stores
business_sales
primary
nuclear_familty
single_seniors
car_accidents
middle

births

senior_care_centers |---

over_65
mortality
seniors
under_15
community_centers
prefid9
prefid17
prefid18
prefid44
prefid39
prefid19
prefid7
prefid11
prefid13
prefid20
prefid41
prefid22
prefid23

R E IC L % =

EEEEAEL

Figure 2. Variable importance plot from random forest.

KeyVariables

IncNodePurity

Notes: See Table 1 for a description of variables.“pref#” indicates prefecture codes.

R D A —
Figure 4. A regression tree

<0.96

>=0.96

0.62
n=495

business_sales

18
n=11

Notes: All variables are in logarithmic form. See Table 1 for a description of variables. Values at the top of each ter-

minal node denote physician density at an optimal split for a given value of a selected covariate xj, while
vales at the bottom of each node denote the number of observations in a given terminal node.
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“racticing medicine as main occupation
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Unemployed/retired
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Appendix:

Vij¢ = Bo + Bilog (Density; 1) + X;; QL+ & + 1, + €

U

AN

sl

yijt ~** anoutcome for physician i in municipality j at time t.

(1)

log(Density;,_1)---log (No. of physicians in a municipality at t-1 / population size of municipality at t-1)*1000

&, T; - physician fixed effects and year fixed effects, respectively

Xl-’,j,t -+ birth-by year fixed effects, urban dummy, medical specialty dummy

€;j¢ -- ldiosyncratic error



Appendix: 2N FEET =

Practicing medicine

Educating

Specialties

Retired
Unemployed/Retired from hospital
Unemployed/Retired from clinic
Works in clinic or hospital
Ownership of clinic

Ownership of hospital

Age

Urban residence

Internal medicine

Surgery

Other departments

Lagged physician density per 1000 population

Waves

All
Obs
576209
581193
581195
581193
315105
200021
506598
581193
581193
581195
581195
581195
581195
581195
581195
581195

Mean
0.921
0.085

1.351
0.007

0.014
0.021
0.386
0.247
0.019
48.515
0.597
0.549
0.355
0.149
268.880
2

Men
Obs
470040
473624
473625
473624
259788
166468
420180
473624
473624
473625
473625
473625
473625
473625
473625
473625

Mean
0.920
0.090
1.413
0.006
0.012
0.018
0.389
0.272
0.022

49.908
0.587
0.553
0.377
0.146

259.713

2

Women
Obs
106169
107569
107570
107569
55317
33553
86418
107569
107569
107570
107570
107570
107570
107570
107570
107570

Mean
0.927
0.062

1.077
0.011

0.022
0.037
0.374
0.134
0.004

42.382
0.644
0.532
0.261
0.162

309.240

2



Coefficient estimate

Male, < 40 -

Male, 50-59

Male, > 60 -

Female, <40 -

Female, 50-59 -

Eestablish/representative of clinic (all)

+

Female, > 60

-.04

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
0

-.02
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Coefficient estimate

Establish/representative of clinic (internal)

urban rural
I I
I I
I I
Male, < 40 A Male, < 40 - —o— |
I I
I I
| I
Male, 50-59 & Male, 50-59 - —
I o I
I *g I

Male, > 60 - —eol— = Male, > 60 - —e—1—
| ) |
I *GEJ I
| G |
< — = < —
Female, < 40 'I E Female, <40 —0]—
I S I
I I
Female, 50-59 —o—! Female, 50-59 P |
I I
I I
Female, > 60 : PS Female, > 60 PS :
I I
I I
I I
| [ | | | | [ |
-1 0 1 2 -1 -.05 0 .05
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Coefficient estimate

Establish/representative of clinic (surgery)

Male, < 40

Male, 50-59

Male, > 60

Female, < 40

Female, 50-59

Female, > 60

urban
|
|
|
s
|
|
-
|
|
—eo—
|
|
|
-q—
|
|
P
|
|
|
| @
|
|
|
[ [ [ [ [
-1 0 1 2 3

Coefficient estimate

Male, < 40

Male, 50-59

Male, > 60

Female, < 40

Female, 50-59

Female, > 60

rural

¢

1
-_—

o_______*__4___£__

—_—
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Coefficient estimate

unemployment/retired (all)
I

|
|
Male, < 40 - JI
|
|
Male, 50-59 - ¢
|
|

Male, > 60 +|—0—
|
|
Female, < 40 - —o—]
|
|
Female, 50-59 —o—:
|
|
Female, > 60 : ®
|
|
|
| | | | |
-.02 -.01 0 01 .02
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Coefficient estimate

Unemployment/Retirement (Internal)

Urban Rural

| |

| |

| |

Male, < 40 - ¢ Male, < 40 - L

| |

| |

Male, 50-59 + Male, 50-59 +'
| o |
| ‘g |
Male, > 60 - —— = Male, > 60 - —o—

| ) |

| c |

| 3 |

< — = < — O

Female, < 40 _P_ % Female, < 40 I
| 8 |

| |

Female, 50-59 ot Female, 50-59 - ——

| |

| |

Female, > 60 : ® Female, > 60 : ®

| |

| |

| |

[ [ [ [ [ [ [ [ [
-.02 0 .02 .04 06 -.01 0 01 .02



Coefficient estimate

Male, < 40 +

Male, 50-59

Male, > 60

Female, < 40

Female, 50-59 -

Female, > 60

Unemployment/Retirement (Surgery)

urban rural
| |
| |
| |
¢ Male, < 40 - ¢
| |
| |
+ Male, 50-59 +
| @ |
| *g |
—e—— = Male, > 60 —e1—
| 1) |
| ‘G«EJ |
| S |
-q- % Female, < 40 —Q—I—
| 8 |
| |
—o Female, 50-59 o—!
| |
| |
P : Female, > 60 ® :
| |
| |
| |
| | | | | | | | |
-.15 -1 -.05 0 -.02 -.01 0 .01 .02
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% am

 We find downward sloping response functions in most
regressions

« Magnitude of response functions depends on age, gender,
urban/rural residence, and specialty track

e« Suggestive evidence that substitution effect > income effect

Do physicians feel obligated to provide services when local
concentration of physicians is low?
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Lab: Lab experiment (77~ FZER)

AFE: Artefactural field experiment (A T8 7 ¢ — /LR ZEHk)
FFE: Framed field experiment (7 L— A7 1 — /L R 526R)

NFE: Natural field experiment (5 SR 7 ¢ — /LR 526k)
NE: Natural experiment ( H 7K 525#%)

PSM: Propensity score estimation (&[] A= 77%)

IV: Instrumental variables estimation (#1EZH1%)
STR: Structural modeling (1% & HE &)

T : 45 H(2015), Harrison and List(2004) , Levitt and List(2009) , List(2011) 243 234 TN 4.
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FTUIUMICET BMedicaidlcX D J+— )UREER

Oregon Health Insurance Experiment (OHIE)

»2008F(C KEZLIVMNICHL Y TMedicaid (RFTS B AT DERIR
f%) Z LK I DICSIED>THRDBREN TN ZC DD 90 ADFH
JRRDPHELUSIESTNID AL BH =N

> BIR2H:19-64m KEMRFZESENERBE T AU IVINDE
RCTHOC . BHREFRHD5BEEDBLAICMedicaid AND A BIER
BRDNRATZIIREIAD RN EBFBBT D 5% E I DB K
AED100%KE (2008 FIREAAKIK TPIED 21,2004 ) TH D
EEED2,000RLREmCHdDE

»Portland metropolitanitiii (D> — (TN, 20, TAB A= TAB IR EL
= (55.10,400 A HIE TMedicaidlZH0 ;10,340 A A FENOAN)

»2009/9-2010/2(ICH T TN BRE LEEF (6387) ;X7iRE+ (5,842))



N 888 (FEDO ) VS EEE (Medicaidl )

Table 1. Characteristics of the 12,229 Survey Respondents.*

Characteristic

Female sex
Age groupd
1934 yr
35-49yr
5064 yr
Race or ethnic group}
Non-Hispanic
White
Black
Other
Hispanic

Interview conducted in English

Lottery
Controls Winners
(N=5842) ([N=6387)7
percent
56.9 56.4
36.0 35.1
g4 16.6
276 283
G63.8 69.2
105 10.6
148 14.8
17.2 17.0

2B.2 BES

P Value

0.60

0.38
0.87
0.43

0.08
0.82
0.97
0.52

// ﬁ ﬁtk p=40p
Medicaid Medicaid

FEIA 1PN
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Table 3. Mean Values and Absolute Change in Health-Related Quality of Life and Happiness with Medicaid Coverage.*
Mean Value in Change with Medicaid
Variable Contrel Group Coverage (95% Cl}§ P Value
Health-related quality of life
Health same or better vs. L yr earlier {34) 20.4 7.24 (1.45 10 14.23) 0.02
SF-8 subscale]
Mental-component score 44.4=11.4 1.95 {0.03 to 3.88) 0.05
H
Physical-component score 45.5=10.5 1.20 (-0.54 to 2.93) 018
MNo pain or very mild pain {36) 56.4 1.16 (-6.94 to 9.26) 0.78
Very happy or pretty happy (%6) 7449 1.18 (-5.85 to 8.21) 0.74

> &V ER éﬁ)@/b}iﬂﬂ* fBEVZRISIRIC DN TS
RIEFNED RO5NDD . BRI IERISIEOEEY
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Table 4. Mean Values and Absolute Change in Financial Hardship with Medicaid Coverage.*

/|

BED(CVT I DMedicaidDNIARNR

Medicaid |0
AT BT ET,

Mean Value in Change with Medicaid E% _U_ —EX ﬂ;lJ

Variable Control Group Coverage {95% CI)T Value e ;(_J- __g._ % ===

XY B RET

Any out-of-pocket spending (%) 58.8 ( _15.30 (-23.28 to -7.32) =0.001 = :J:EI iﬁj{ mg Iz $§

Amount of out-of-pecket spending (3) 552.8+1219.5 -215.35 (-408.75 to -21.95) 0.03 ai;_l o

Catastrophic expenditures (%)% 5.5 -4.45 (-8.26 to -(X69) 00z %

Any medical debt {36) 56.8 ~13.28 (-21.59 t0 -4.96) 0.002

Borrowed money to pay bills or skipped payment (2€) 244 \ -14.22 (-21.02t0 -7.43) J ( <0.001

Table 5. Mean Values and Absolute Change in Health Care Wtilization and Spending, Preventive Care, Access M d i . d Iz 711]

to and Quality of Care, and Smoking and Obesity with Medicaid Coverage.® / edicalli-

Mean Value in Change with Medicaid A 1_ % ? T N

Variable Control Group Coverage [95% CI)f BAalue El == E/\]

Utilization (no. of visits or medications) E}g 'U‘ |:_\\ X
Current prescription drugs 1.8+2.8 0.66 (0.21 to 1.11) 0.004 }'(;J- —a— % == dh 71:)“ iEI':'I
Office visits in past 12 mo 5.5+11.6 270 {0.91 t0 4.43) 0.003 j(

Dutpatient surgery in past 12 mo 0.1+0.4 0,03 (-0.03 to 0.09) .28
Emergency departmentvisits in past 12 mo 1.0+2.0 009 (=023 to 0.42) 0.57
Hospital admissions in past 12 mo 0.2+0.8 007 (-0.03 0 0.17) Q.17

3,257.3

[ 1,171.63 (199.35 to 2,143.91}] 0018

Estimate of annual health care spending ($)3




(OHIE) DR\ D AN
Evidenced-based policy making (EBPM)DHFA

March 2013, “The Economic Report of President” , Chapter 5, Reducing Costs
and Improving the Quality of Health

OHEDZEEBR (L. KB \NDRSE(CHBE SO
N ANNARBADERER ZH SR (5
B)DIETIREZEDTNS,

n March 2010, the President signed into law the Affordable Care Act
Provisions of the Act have already helped millions of young adults obtain
health insurance coverage and have made preventive services more afford-
able for most Americans. When fully implemented, the law will expand
verage o an estimated 27 million previously uninsured Americans and

o
> W\ t ensure the availability of affordable comprehensive coverage through tra-
/ OIL,\ ditional employer-sponsored insurance and new health insurance market-

places or exchanges, There are signs that the Affordable Care Act has started

\ \ W\ \ ta slow the growth of costs and improve the quality of care through pay-for-
l\ ’ [ M e d I C a I d 5 ’ 0) performance programs, strengthened primary care and care coordination,
L—— N\ and pioneering Medicare payment reforms, These provisions, as well as

\ others in the Affordable Care Act, will help to bend the cost curve downward
\|/ \ — —_— 2 % . 2
\ l \ \ \ while laying the foundation for moving the health care system toward higher
\ L_ ( quality and more efficient care.

Heavtn CARE SPENDING

Health care spending has increased dramatically over the past half
entury, both in absolute terms and as a share of Fgruss:lomestl product

Bpk= > %IET,%?B/\O)EJJZD BOONIECC, S

spent in 1980, Health care spending in 2011 accounted for 17.9 percent

é \ GDP—almost twice its share in 1980.
P) i J 0) E g l_/ 7 ’ ’ i | I ' h— Some of the increase in health care spending is attributable to demo-
graphic changes. Of the real increase in spending on prescription drugs,

office-based visits, hospitalizations, and all other personal care from 1996

E‘ZK@?’JEZI‘]L’&I (ERANS T m—

> BERICEEN 25ZmDBEIL:BR DA —ED  EIEMN BT I DDA

DO REBWELDICRDBDEDH ? (33— TE. T T v (BT LEBR)
(2003) [N E#EES (L) IR FRBIWAL)

BPT:ZH (2013/5/16) [PAJNOW 551028 KEBRNZICORNZRT HFZA0IVIND
[E&8 | | ERAAEHP. http://www.tkfd.or.jp/research/project/news.php?id=1140 o
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