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(CENFBIITE RV, S, ERPIRE S 1IN
LRI B 2 REN R ETH 5,

MRS, BEEBIERE T o/l &D
FELER Ply(0)=1] (I 1 O=F) 14,

P[y(0)=1]=P[y(0)=11z=0] P(z=0)+P[y(0)=1lz=1]P(z=1) (11)

EEIT L, (11)RI2B W T, Ply(0)=11z=0] (@
A). P(z=0), P(z=1) 1ZHEM S 12 A5, FEREIZIX
BRI TZBEDN D LInEr 2T T ihh otz
it ORI 22 FE 1 #E P[y(0)=1]z=1] (OD) &
B S M\ 7=, Ply(0)=1] ('F) 3T
BVe XoT [T —TNViEEEZITAZ LI
Lo TRRTEHEDEHZILL72h ] Th L FHULE
B3 Ply(1)=1] - P[y(0)=1]1 (EEFD#) ik
MTERWV, =2 C.Ply1)=1lz=1] — P[y(0)=1Iz=0]
(@BL @AM, /N _3fifemfl) 13, ERHIH
WENDHT—T ViHEHE 2T 2EFOIRCERLE
BRI o BBEOTEEDELZERLTH
0. kB L 72 WSEALERD R Ply(1)=1] - P[y(0)=1]
(FELTFDE) ERRLIEITHERLL ).
Shaikh and Vytlacil (2011) & Bhattacharya
et al. (2012) &, Manski (1990) »%E% L 72
BEEZEBOREDO T TONY ¥ Faflio T,
Ply(1)=1] = P[y(0)=1]1D/ 7 >~ F& KD 72, Bk
FNZIZLL T O ) TH DA, BAEEHOIRED T
TONT Y FOFELWHAIL, BA (2018) @
EIEABHLTITL V.
BEJPICUICAZELOFEHTHNIL
v=l, R THNILv=0 £$ 5, HERIZAET
5 LD FHICAZET 2 HD0 7 — 7 VG
LIRS EWEEZ NS, Lo T,

EFGEG IR BT 2 M E Dl 57

P[z=1lv=1] >P[z=1lv=0] (12)

FO—FT, ARIZICUICAZET L EEEFH
WCAETLEEE, MEL LT — TGRS
F72L L7206 ERIIEDLLRWEEZOLND
L. W& E DT T —TIWVERE T 2T USe T
KIIEDLLRVEEZ LNLDT, v IEUTO#H
Ve fooe (BRoMEKY) Zmizzd. v ZEFE
L@ HCE N

Ply(t)=1lv=1]1=P[y(t)=1lv=0]=P[y(t)=1] (13)
ZZ T,

Py(t)=1Iv]=P[y(t)=1, z=tiv]+P[y(t)=1, z * tiv]
=P[y=1, z=tlv]+P[y(t)=1, z+ tlv] (14)
=Ply=1, z=tiv]+P[y(t)=1lz + t, vV]P[z * tIV]

THY . BIEE SN WEBETEIRREBOSFMAT &
2 Th 5 Ply(t)=1lz+t, v]iZ. 0<Py(t)=1lz*t,
vI<1 THAH0 6. Plyt)=1v]iZ,

Ply=1, z=tlv] <P[y(t)=1lv] <P[y=1, z=tlv]+P[z+ tlv] (15)

SN D, BAFEEOBE(13) R & Plyt)=1lv]
DNy R(15): & D,

m‘?x{P [y=1, z=tlv]} < Py(t)=1IV]

gmvin{P[yzl, z=tlv]+P[z# tlv]} (16)

WWALT Bo LoT [TRTODEZEDVNT—T
WBEZ 2T 5 2 EIZ X DFRTERP ENIZFIRT
§ 5] OFIFALER) R Ply(1)=1] - P[y(0)=1]
(=S

m‘flx{P [y=1, z=1lv]} - mvin{P [y=1, z=0lv]+P[z=1Iv]}
<P[y(1)=1] — P[y(0)=1]
<min{P[y=1, z=1lv]+P[z=0lv]}
= nvl‘?x{P [y=1, z=0lv]}

(17)

Capll SN b
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Bhattacharya et al. (2012) &, & 512, B
¥y & Plv] OBE A Kb L7z T, (17)
KOFIHIER R DN KR, Connors
etal. (1996) LR LT—% % H\\T, TDONY
YREHEE L, WENT Y FORRLID, H
T =T IVIHROILTERAOFRE LTUT O 3
DOKEFATE B NI 2o (1) BPERFIEA 42 R MUIMLAE
2 & D4R A EDBEIIH L TE, hT—T
ERIE RIS T 5, Q) BiOA4
SRS X A LA EDBEHEITH LT
&, 7T HHORTEREZEL T STV L0, Bk
? 30 HUMOEEZEINSE TS, (3)8
PEPAZEMEM B, A, BREEIREE I LT,
BT — T IVERIZT X CTOMB CHERLE T &
T T\W5,

4 LZURIRCEIC 6 EFHDE
FEFEDNRZEBIHRIT S « L
BEH L ERENOXRIGERIE

e ML RE O B WA R 720 BRI A &2 F1 D 72\,
Materson et al. (1993) 1%, KEBEZHEAED
WHOT, EIEREICT L, ZO N - EE T
L L2V UROEM T EZ, 6 FHEOMTESRE &
8 YR Y AV AN (dia V& NP E (3
L7

Lo L. ZoHmEXof e (B
Th 5 FERNROF 8L WEZ R FHHEY) <
HHLZVRIEOLN)L (K- d - &) oF—%
121, £ K ORIBIEDAAET 5. Materson et
al. (1993) X, RIEMHEDO T — &7 IS FFETER) R L
EGEL T, MLEEN QEEEN) 9 &1iTo T
Wb,

Z NIZxt L, Horowitz and Manski (2000)
&, Horowitz and Manski (1998) TRIZ L 7=
FiEeR3E, RREEICEHTAZ L1280,

WUEZE T EAE RO RIEED B HE12, L=
YRGBT E D 6 FFHOREESE (m=1,2,-,6) &
143 (m=7) ORIERRAE TSR L7z, ™

Horowitz and Manski (2000) @ /D%
WEUTOM) ThHb, xZ L=V USD LX),
2% xDT— Y OFE (77— OXRIE%E 0, f+1E
1) &95&, L2YRUBH LNV (=K,
W, ) DS P(x=1) 1&,

P(x=0)=P(x=I1z,=1)P(z,=1)+P(x=I1z,=0)P(z,=0) (18)

EEIT D, Px=lz=0) 1%, x B3KIBETH 72 &
EZ, xBITHAMERTHHH, FIUIEIER
HETHHDT, 0<p,=P(x=lz=0)<1 %> T,

P(x=1)=P(x=llz,=1)P(z=1)+p,P(2z=0) (19)

L&

—H y 2B R O (FERREL %
y=0. A %&y=1) L35, BEMNRIH L
T Py=1) 1%, BIEARE [yHRBHETH -7
(z,=0) & X2, BEERIRAE o 725ES Py=11z,=0) |
%, 0<p,=Py=1z-0)<1 & LT,

P(y=1)=P(y=1lz,~1)P(z,~1)+p,P(z,=0) (20)

EEITD, 19)RE Q)R EEHERDOAN %
o T, Ply=1x=l) DAY ) N7 v F&RKD 5
ZENTE D,

# 11%. Manski (2019) 2B\ T, Horowitz
and Manski (2000) @ Py=1Ix=I) ®/N%7 > KO
HEMERLETHLEKL LY, LUK
JEAMEREF I L Tid, 5 DEDORED N >~
FOTBE 0.66 25, 3% SLMMOIEDR) R DN
Y FOLER% EEl>TWAEDT, 5 0P —F
BWEEZ b, —H. L=V RIeosh o BE It
LCid. 5 DFEDOFED/NY >~ FOTER 0.68 1%,
1£3L6DFEEBIDOHFEDNNY  FO LR
LAY, 2 & 4 DEOHEDOINT Y FOHNIZH
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®1 VZURRTEDBEEHNRNEIERO/NDY R
i (FEegE & B3E 1)
L= 2 s 1 2 3 5 6 7
i [0.54,0.61] [0.52,0.62] [0.43,0.53] [0.58,0.66] [0.66,0.76] [0.54,0.65] [0.29,0.32]
H [0.47,0.62] [0.60,0.74] [0.53,0.68] [0.50,0.69] [0.68,0.85] [0.41,0.65] [0.27,0.32]
] [0.28,0.50] [0.64,0.86] [0.56,0.75] [0.63,0.84] [0.55,0.78] [0.34,0.59] [0.28,0.40]

Bo LEZVRIBSEOEE IS LTI, 2 DFED
BHEDONT Y FOTR0.641E, 12 6DFHLME
HORFEONY Y FOERE ERD, 223+ 4
&5 DIDIRED/NY v FIIZIEE DD S o
DibofER &Y RIBEITOIEL 7% < TD,
MEL = VSO BEEIZIE 5 OFEERUFTRET
HY, FL=VRIDOBRFIZIEE L2 (£ 4) O
WINDOFEEZIHTRETHY, HL =V b
DEFIZIFZ2L3 L4500 FTNPDOHEEAL
HETRETHL] L) Zehnhsd,

£ 5H WEIRLEBZHEABIENDIANR
T. EDLSICREBFUEZES
BRETAED

Manski #zid. S SIZERG kB0 k% 58
S, [MLERRRBORRI R A ik S b &
E2, BRIRECEES (7700 —) 3ED X
I IR ALE R EOR & IR UL L v ] 120w THE
e L7z HORBI T, =% LEETE AIE
Ao T, ERIRSNT VR LTSNS
D ZOXMEOHFIZALERRAIETH 5T L H
THAHHEHOWMBENE TN THIUL, ZOULESR
HOR%AT ) REDIED BXE P OHFIATE % L
% ho ZOREIZK L C Manski #3213, #ET
e TRV O NSRRI, <% 3
VHHE I =< s A ) T Ly MEEOZINE
RFOT T vl =0 FNEN, EDO LX) ITHLE

7 : Manski (2019) Table 3.2 % fij#§

RHKE FIRT L2 e LTz, TORE, 77
Y= I EEPERARE I L) B B E R EOR
BIRT B 2 E2WPIC L2 BT, Z2RENOER
DGR DR RCFIT OB %78 L7,

5.1 FRIAMDOBERE X [CESHMIT REH

Manski (2007, 2010) &~ > Z2F%— (2020)
TR SN2 [R5 N7AERO H TR O EYE
XZEIRLT Hh] v BIEEZHEL L 9o
HEIUTDEBY TH 5B,

W] CIE R D EIIE X DI E 55 > T\ b,
TOMLE S LT, KIS, st
MHasb?D2ODMiE GREHE, 77 F 5%
RRET D, 1 DOWMEIF) EEZ HNDH
ELHDRL ISR, BEIZalt b D2
DEFARE D THET 5 LD h 5o BUHF
. EROAFRERKILLI, 22 T2
D ORENEZ LS, F—OREIZ, LiEE 1
DY, FRERIIEZ i, 60X 5%
i, ERO—EIZa &, BFBDICh Y.

HEEREHmEM T, 7o F—ldEn L)
IILE A IR 2052 E 2 L9 REBZEMICH S
HARIREEIZ 2 oTH D, HRIKEE L TlILiEa
WHMTH Y. HIRIKEE 2 TIIWE DL SHFT
HhHo —HEIZ, HIRIKED s (=1,2) THhD L
X2, T F—2MiE ¢ (=a, b) & HEIR L 724G
ROEAE (FIZ X BFE) % ULs) £ET,

HEREHR T, BRREOLEDE 1L,
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W BATE 2 b 5 2 & TH Do BARAYIZIE,
Wit & dSTEETH ) 13T TOHKIKE
TALRKED AU LOEEZEANTEL L,
CORE, d it OPEATE) & IFIE, BERIE
HERClE, d 2 BT RETE AW (¢ 23R
NE) EEZ D, KADOBIIEX OFITIX, Ula,
1)>Ub, 1) TH Y, Ub,2)>Ua, 2) THbHDT,
FEREHICa & b DOWT A DNLE % jii 97358
L HERoO—#FIZan, BYIh 2T HERD
WIN O BEZEATEI & 137 5 v, LTI,
WA TR ITEINS 7T v F—ld D k9 &
WU % BRT L DODBBTH A ) Ho

BEHEF XL LDOE L DI T L (b T
W2 ON, WREARKLO T TH L, TT v
F—AHEZ Y 9 B HIRIRET XTI EBIOHEE
F5 LT, TNENOHRIREN S/ LN FEA
*EOMERTY A MIT L7ZINEFEE %KD,
[WIFREAE] 35, 2L T, ZONFREA%L &
KA B HLiE 2 #IRT %,

Lol 77 v F—2BRIREBICANEG T 2 T8l
HIMESRIZETAT X D MWIDE D 2oy JEGUE X
DL, BEOFERP VAT HRBELTH

o o 72 EBINHEO T TR AR KL Z 1T
Y&, BoBEIRE LTLEH, 22T, PIFE
R RABICRD B HMEL LT, =F I VR L
ISV 7RV Ly MREREZ L, v F
I VL, ENENOMEDT | S TIRE
DFERZ I LT, —FE L RITE 2% IRT 5 &
W) BDTH Y RFIZREIRE b0 UK
L. EZT TR, ®EOFRRS B LT, 17
e EIRT 200 I =<y 7 A - ) F Ly bR
Thb, TNETNOREMELTHT L, BIRIRE
SES, WE teT I L, v F 2 I VAT,

max min U(t, s) (21>

teT seS

DIFTHDLALE t # KD B, 2F0, T, i

FNOME 2BV T, TXTOHKIRE seS
CTRAEPREDY %% 2 5 (min UL ). K
2. FONTAE T L OREOEAZ B LT,
FOHm TR E L aEAZEIE &R S
(2D

WIZ, =<7 A )7Ly MEHERSIHY
Bo 12, HRREESES IR LT, B2 K
KL HMEL =, 2F D, t'= argmax U, s) &
T 5o BT, WLE e DAL OALE ¢ 2 38N L 72
CEDREAEEEZ, Fhl ¢ TIRALENLE
Al oE (8K, $hbb, U, s) - Ut s) %
Ko, Thry Ly b (B R, L
L. 79 F—3HARKREs T HO v, 22
Ty TRXRTCOHKIRFEESES T 7Ly MO
(RE) OREEEZ. TORTRAD) 7Ly
b GRLFLREA) 2725 FTULE ¢ 23R
o DFN, 32w s A - YTy ML,

min max [U(t*, s) - U(t, 5)] (22)

teT sES

DI Td HWE t KD D,

EAE X DB TEZ LD TTVF = T
¥ NHREROER? HEE u 2RO, ALE b
ZED LT, 1- p OFEITLEa 2H )BT
ELED. TOLEDEAU(u,s) i3,

Ul u,s)=(1— u) Ula,s)+u Ub, s) (23)

Ehb, TIT, Ua,s)DENH B FR%E La).
FBR%E H@) & L. Ub,s)DL )9 5 TR% Lb).
FR%HD) &5, PAFEIZ, u ZLE & LT,
uEBERE §AREE LTEZ D

Ula, s)=H(a) 7> U(b, s)=L(b) & 7z % [ XK HE
s=s, BSETE L. Ula, s)=L(a) 7> U(b, s)=H(b) & 7¢
BHRREs=s, "EETHEL LD 1272 L.
H(a)>L(b). H(b)>L(a) T 5,

~F T I HEHERD N TORERREE 2 &
J. 9. @DAE(@23)KX LD,



min Ulu,s)= min [(1 — w)U(a, s)+ u U(b, S):|

(24)
=(1— u) L(a)+ u L(b)

Thb, $oT. vF T I VREEIZLZMI
(21) & (24):L& Y,

e U, s)= o, [(1 = w )@+ u LD
L(a) where  u=0 if L(a)>L(b) (25)
= L(b) where  u=1 if L(a)<L(b)
L(a)=L(b) where 1 &[0,1] if L(a)=L(b)

LoT. ¥F VI VAEEZEOST T Vo —IT,
Wi a & WLE b Z I ENHHE AT IEE ORI
AL, BWHORESY 1 DFEIRL, [HE
FUC#EHT 5. b L. Wifa EUED DEAD
WAEDEE L WA DA, ] 7 OALE % MR
S L CREERNC#EH T 50

WIZ, 3= v 7 A -7 Ly hEHE22) 5K
TOMEFERZEZ L9, H—I2, Ula,s)>Ub,s)
W27 % s D% T(a), Ula, s)<Ub, s) 2% 5 s
DI AT (b) &5, HIAZ, EEXRKICT
% WL

,u*:aEgEEg%X Ulu,s)

—argmax[(1— u)U(a, s)+ 1 U(b, s)]
nef0,1]

EFDEA U™, s) 1.

(i) seT(@ D& &, u*=0,U(u* s)=Ua,s)
(i) s€T°(b) D& &, u*=1,U(u* s)=Ub,s)
T%%O%EK\@wﬁKﬁmﬁé\g%ﬁgg
(Uu* s)=Ulu, s)]| &kDdDB7ZDI, 7, max
[Uu* - Ulu, )] % <o (23) R & (26) 3k &
U

(26)
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Ulu™s)=Ulu,s)
u [Ula, s)— U(b, )] if s€T(a)
(1— u)[Ub,s)-Ula,s)] if s=T(b)

X o7T,
max [U(u* )= Ulu,s)]
=[ u[U@,5) = Vb, 5)]= u TH(@) ~ Lib)]
(

(27)
1= u)[U(b, )~ Ula, s,) |<(1~ u)[H(b) ~ L(a)]

RS min, max[U(u®, 9~ Uu, 9]- mip,
[ R] %k 2. ulHa)-Lb)]itu<lo, 1]
DORMBAE T, (1- w)[Hb)— L(@)]1E u DA
BTHLNO, MEDPELL LD uMZDFTH
%o ZIUT—RIHAEL,

H(b) - L(a)

U= (28>
H(b) — L(a)+H(a) — L(b)

Elebe LoT, 327 A )T Ly M
RO T Ty —k HERMOER2SEE 1
T VY NGEY, WEDL AL, 1-u* O
EEICLEa BT 5, 2B, (22)30 (27)
X, 2)RLY, FoLE Dy Ly M.

min max [U(u* s)—U(u,s)]=u*[H@a) -Lb)]  (29)

1nel0,1] seSs

ThHbo

DX, ERHFIZ OV TERG I LA
MEFES TR WA IZIE. A FLESEIRDE
% T & %, Manski and Tetenov (2021) (&,
il o0 FRGLRED BT LT, [EREER AL
R a0 FIRGHE IR S NS [BE
TN ) M FENERERIOWE] D &SI
BT NE D%, Cao et al. (2020) DIHERFE N
A, RRCOTRTERBI O S E A W LT, o
LTwb, ZDOfESH, Cao et al. (2020) @ [
£ 5 5% BKHEL — )b | 12D VTR
% By B A OREHERYALE %2 EIR LAY Th 5 —
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Jiv Sy A )7Ly MEEEIZEROSWTE
RS 2613, BENLE & FrEom 2 NT »
AL GEIRT B2 EERL TV 5,

SIERILE BRI BRI 35 2 LT &
0. ERFEOARFEFIEL IS L. el UL E
WEFETLHEE LT, S5 3ET
5o FHlau & ESRGHEDO B TRAOME
. REOBGHED 2 12, HEORPFEICHET LY
T YA A(T=%) Pk HEmDE#LWwE W)
T &7 BRI, BAIE. a L b D2 D0ML
BEORED, HEOTIRERKEO RO L A
G, Lol WiEa &b TN TNGT
BG4 2 L1280, MFORED TR E
FREZFHL, ROFEGOE &, L0 IERETHRW
HPAZRET DL ENTE D, BARMIZIE, K
FELZXT S AR08 (BAFE) 25bho T BEFD
HEEA &, RORBMEERBMEL D25
BROWHIHOEREBYD LHE, vV AF—
(2020) OFEFEE. [FT—EBOBEERFEZ T,
HIREA L BObLhro> TV EREEREIC, BH
WA OO V=TI T, wFEEALB%Y
FNENHEG T Do ZORER, HEREOREN
X OHMEIZHOD > TL ADT, HEEA 25
THEIN—TLEEHEB 25T 57NV —TDN
B BIE LC, Fz Il L7 BRI, 2he
WE$ 5, COTOv A%, (HEEA
& BORTHEEZEH L Tl L) oz,

SO X, BERIHEBOEFREE LT
5 L. TOHBRORPELFEET LI LT, EF
HER A O D ORI iHEE L BT L 2 &
MWCTE D, EBL il oo FRYSED L F D IHD
7oRENICIE, BT ET Y. VATV ELVED
BRI SN2, YV AF—DHET
. FHGREL GO, SEOGEREY BE 2
W L THEREG L. 20RO T—5 284 LT,
T REEEE L O TN Z EDNER SN,

5.2 RKREFEEIC. HBER. SMRE. A

BZEESERINED

FRIRE L, WBICBWTEEEZE LB, &
HERRIZEET A0, BEBET L0, Th
EHBWIREEIT) e THEIRL. BIiE L
7o B RE R & ORI IR 21T ) i
WSS % D EIR% 179 o Manski (2013) (&,
BE ORI OV TEG B 2 HIw,E L 2 FE TR
IREDED & 5 1K L i 2 #EIRTREDPDE
By e LcEfb L., S0 hETE
227

BE DL OBERERRL BE ORI RER R &
. FOBZOBEx LIS, NZE Lk B
REZEZEOBEEx 2312, T3, BELRV
(s=0). HDHWVIX, BET 2 (s=1) %ENT S,
Btz L wigs, BRI EE 2 i5asis (U
T, B 75 (t=0), H DIk, BN RE
w(LUF, B8 295 (t=1) Z®IT 5,
Tx LA, TOREEPBYE (r=1) 25
L EET S (=1) 2, BT S (6=0) 2%,
e (r=0) 251 3BI%T 2 (t=0) » HET
% (t=1) D% ERT 5,

FRIREEAS, [ DB x 2 5088 2 Mt Ak
KE Ps=1x), A% L2 WHERZ P(s=0/x)(=1—
P(s=1[x)) £ 9 5%, Btz LeWgail, R
B & RIS AR % P(t=0x, s=0), &
RHIIGHE % & DR % P(t=1|x, s=0)(=1 — P(t=0|x,
s=0)) £ 9 %,

BREOEE (BHOBERSHNERS) %
JEARE v, t) £ (I EBTEREDLET ),

B x DB A ERREE OIIREEE DR
X, VD 6 20850574 5,
(DBEEET, BRI L7 —AT, ZOLED
WAL,

P(s=01x)P(t=0lx, s=0)E (0, 0)Ix] (30)



Q)L EY, BEETHT—AT, THOLE
DIFFIEER

P(s=01x)P(t=11x, s=0)E[(0, 1)Ix] (31)

B) A&z LT, TOMEDPBIET, BET 2
r— AT, 20L& ZOMFFREAEL,

P(s=1Ix)P(r=0lx, s=1)P(t=0lx, r=0)E[y(1, 0)Ix, r=0]  (32)

(4) I % L C. ZTORENEET, BT S
r— AT, Dk XOMEEEL,

P(s=11x)P(r=0lx, s=1)P(t=1lx, r=0)E[y(1, 1)lx, =0] ~ (33)

(B) it x LT, FOMEEDHIET, HEE2T5
r— AT, Dk xOEEEEL,

P(s=1Ix)P(r=1lx, s=1)P(t=1lx, r=1)E[y(1, 1)lx, r=1]  (34)

6) A% LT, ZOREF LT, BT 5
r— AT, O XOMEEE L,

P(s=1Ix)P(r=1lx, s=1)P(t=0lx, r=1)E[y(1, 0)lx, r=1]  (35)

THbo
Lo T, BREOHIFEA X,

U(x)

- Z P(x){P(s=01x)P(t=0lx, s=0)E[(0, 0)Ix]
+I§(§)=(0\X)P(t=1\x, s=0)E[y(0, 1)Ix]

+P(s=11x)P(r=0lx, s=1)P(t=01Ix, r=0)E[y(1, 0)Ix, r=0] (36)
+P(s=1Ix)P(r=01x, s=1)P(t=1lx, r=0)E[y(1, 1)Ix, r=0]
+P(s=11x)P(r=1lx, s=1)P(t=11x, r=1)E[y(1, 1)Ix, r=1]
+P(s=11x)P(r=1lx, s=1)P(t=01Ix, r=1)E[y(1, 0)Ix, r=11}

Thhb

#9771 K54 >~ (Clinical Practice Guidelines)
3. BRIREMZ R, Bz L ewge (s=0)
TEFEEBIEL (=0), E&Ex L7256 (s=1)
X2 0ERDVEME (r=1) %6136 %E (t=1) %
LT, B (r=0) 2513815 (t=0) §562¢&
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ZHIEL T D, ZOBENA NI A4 > OHfEdE)s
ARYNZIE LV ODEH L 720121%, HERD 7 — A
TRMD T — 2 L) SRR EZ RO NS 0%
TARD VEH D 5 o

L2l BRREDIZIZEED, ZOBHETA N
TA NS T VB EEZLENLDT, (36)3
IZBWT, HA BT A4 V8EsE LT WIERE
" Ely(0, 1)Ix]. E[y(1, 1)lx, r=01. E[y(1, 0)lx,
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Partial Identification in Health Economics
and Medical Statistics

Tsunao Okumura®

Abstract

Empirical research in the areas of health economics and medical statistics that uses a new econometric
method called "partial identification" is making progress. This paper evaluates the applications of partial
identification to these areas to see how effective and insightful this new method is.

Section 2 presents research on partial identification for missing-data problems. For example, when infection
data for COVID-19 are missing for people who have not been tested, the infection rate of the entire population
cannot be accurately known. Empirical studies in this area have most commonly assumed that data are
missing at random; for this particular example, the assumption would then be that the infection rate of the
population at large is the same as that of people who have been tested. In contrast, research using partial
identification would first apply the Law of Total Probability to the infection rate of the entire population, next
assign the observed probabilities to the infection rate of the tested people and the ratio of the tested people, and
finally replace the missing (counterfactual) rate of infection among those who have not been tested with 0 (its
lower bound) and 1 (its upper bound) to obtain the identification region (the bound) of the infection rate of the
entire population. Furthermore, the identification bounds can be narrowed by imposing credible assumptions,
such as "people who are tested tend to have higher infection rates than those who are not tested" (Monotone
Instrumental Variable Assumption).

In Sections 3 and 4, we explain how to partially identify the causality and treatment effect using as examples
(i) the effect of Swan-Ganz catheterization on mortality, and (ii) the effect of antihypertensive drugs conditional
on renin response. We first explain the identification problem, i.e., the reason why the treatment effect cannot
be point-identified only from the data. We then show that partial identification allows the treatment effect to
be identified from the data alone as an interval (the bounds) without any assumption.

We next show how the identification bounds on the treatment effect narrow when credible assumptions
are imposed (Instrumental Variable Assumption and Monotone Treatment Response Assumption). The more
assumptions and the stronger assumptions one imposes, the narrower are the bounds; this yields stronger
conclusions, but lower credibility of inference. Thus, we are required to decide what assumptions to maintain.

Finally, we consider how a decision maker who knows that the treatment effects are identified in bounds
might choose an action using as examples (i) treatment of a new infection disease and (ii) choice of diagnostic
testing and treatment. In the present context, the Bayesian criterion would be a good choice only when
the subjective expected probability of the treatment effect is correct. The maximin criterion would be a
conservative choice (which grants deference to the status quo), while the minimax-regret criterion would be a
choice that balances conservatism (in deferring to the status quo) and challenge (in reflecting the innovation).

% Dean, Department of Economics, Yokohama National University
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100,000
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Gk LR L=Etd Gk FIHY L FNE9 Sk FE9
20064E 20114 20164 20214
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OEE 4L 102,361 | 25,439 115,318 | 37,844 125,633 | 58,231 130,917 | 82,015
O BRI * 2,814 | 1,233 543 6,406 | 2,250 | 3,972 10,460 | 3,823 | 14,656 13,437 | 4,566 | 29,782
BEE 66,546 | 8,447 | 1,646 79,374 | 12,951 | 11,038 92,058 | 17,707 | 34,700 102,888 | 21,620 | 75,197

ARG oW, EAHERE L B EELDSAO XSERIAA L Ao, [EEIEERNT ] TEE" | oSS . [ErEl &

[ DAL O TH %o
WP A [ RIS | X SRR

Db X Hic, fff, AErhEEETEH 2 =12
fieAE 9 2 il R AR A A S, BEERER O A55
mOZEALE SABR - T, AGHEEE TR ILEHIC
ARL7zo L L, 9 L7cHMEEZERE~-NOR
ZALOH T, EHOENZE L, & IZE&ME
DEALIZDOWTOHBIZR SN TV L, £ TR
Tl A [ e HEREHR A O
FICHEO R, BHITHMEEZ ORISR L2
2013 4E705 2018 AEDFEMEEZ O EHLIL L
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&3 EREEEOEEREM (60 mAKi. BEEH. BENHIIA USRI

i 2 A ) TR HRREE
s 2 s B L 72 PR i PRHIt% PRI HI A
A4 20134 20184 | 20134 20184 | 20134 20184 | 20134 20184
IR A BEEES (B (1) (2) (3) (4) (5) (6) (7) (8)
B E O 1 /& 0.052 -0.056 0.240 0.003
(0.079) (0.056) (0.226) (0.130)
2 % -0.009 -0.047** -0.072 -0.019
(0.029) (0.017) (0.051) (0.052)
B 0.035 -0.062 0.096 0.011
(0.047) (0.038) (0.123) (0.158)
R Fifi O 5 Wi 46 0.334 0.027 0.043 0.063
(0.188) (0.117) (0.052) (0.055)
LARBEEDOFLEE 3 - 4 4% 0.032** 0.026 -0.009 -0.018
(0.010) (0.015) (0.013) (0.013)
5- 6k 0.029* 0.033* -0.001 -0.026
(0.012) (0.016) (0.016) (0.019)
B -0.004 -0.047 0.020 -0.010
(0.030) (0.033) (0.075) (0.049)
B 0.008 0.012* 0.048* 0.036* 0.025"* 0.028** 0.048** 0.042**
(0.008) (0.005) (0.019) (0.016) (0.004) (0.004) (0.008) (0.009)
fEW 3R ,100 -0.005 -0.011 -0.041 -0.027 0.023*  -0.027* | -0.038**  -0.033*
(0.012) (0.007) (0.023) (0.019) (0.005) (0.005) (0.009) (0.010)
HRERAE RS 0.003 0.000 0.005 0.004 0.008** 0.006* -0.001 -0.001
(0.009) (0.004) (0.008) (0.006) (0.002) (0.002) (0.002) (0.002)
TRERAERL 5 100 -0.019 0.023 0.014 -0.002 0.001 0.005 0.003 0.005
(0.037) (0.017) (0.026) (0.019) (0.005) (0.006) (0.006) (0.007)
SETSE 5718 20~ 30 I S -0.067* -0.080** 0.051 -0.046 -0.160%  -0.127* | -0.152** -0.086
(0.029) (0.021) (0.161) (0.066) (0.020) (0.024) (0.055) (0.044)
20 B R A -0.107 -0.017 -0.084 -0.119 <0.111 -0.097* 0.118 0.026
(0.068) (0.091) (0.318) (0.115) (0.081) (0.037) (0.397) (0.154)
HHIER - AR -0.186* -0.068 -0.008 -0.016 -0.262* -0.054 -0.178* -0.036
(0.087) (0.056) (0.258) (0.118) (0.038) (0.056) (0.061) (0.076)
HEHEZRY - TEALE DAL 20318  -0.221* -0.579 -0.489* | -0.260%  -0.368** | -0.557**  -0.542**
(0.071) (0.035) (0.312) (0.063) (0.035) (0.027) (0.056) (0.033)
HHER - AR DAL -0.289*  -0.233* | -0.540*  -0.503** | -0.350**  -0.373* | -0.545" = -0.492**
(0.058) (0.028) (0.089) (0.048) (0.017) (0.021) (0.029) (0.043)
ELREHIEHE 5~29 A -0.112 -0.062 -0.591  -0.193" | -0.172* -0.010 -0.192* 0.092
(0.124) (0.059) (0.194) (0.061) (0.051) (0.144) (0.080) (0.113)
30~99 A -0.143 0.061 -0.191 0.028 -0.195** 0.031 -0.157* -0.081
(0.099) (0.075) (0.116) (0.124) (0.032) (0.046) (0.043) (0.052)
100~199 A -0.138 -0.031 -0.095 -0.024 -0.103** -0.032 -0.144* -0.008
(0.083) (0.047) (0.098) (0.079) (0.028) (0.038) (0.045) (0.058)
200~499 A -0.084 -0.023 -0.004 -0.109* -0.060** 0.029 -0.058 -0.058
(0.060) (0.034) (0.080) (0.053) (0.022) (0.032) (0.036) (0.036)
1,000 A~ -0.001 -0.006 0.121* 0.082 0.063** 0.071** 0.066* 0.121**
(0.054) (0.021) (0.057) (0.048) (0.021) (0.023) (0.033) (0.030)
FEET O H R R -0.002 -0.002%* 0.010 -0.008 -0.004**  -0.002** -0.001 -0.013
(0.003) (0.001) (0.009) (0.005) (0.001) (0.001) (0.002) (0.007)
ik 0.060 0.030 20.192*  -0.183* | -0.143*  -0.081** | -0.245*  -0.239**
(0.039) (0.020) (0.059) (0.043) (0.010) (0.012) (0.020) (0.018)
I HRIE 4 (In) 0.992** 1.204* 0.278 0.454 0.803** 1.098** 0.622%* 0.780**
(0.167) (0.104) (0.247) (0.317) (0.103) (0.147) (0.127) (0.127)
TEXH 0.410 -1.145 4.533%* 3.621 1.487* -0.645 2.312% 1.296
(1.137) (0.701) (1.683) (2.211) (0.686) (1.023) (0.857) (0.872)
N 812 2,319 509 703 10,979 9,171 5,374 3,599
R-squared 0.237 0.214 0.357 0.327 0.345 0.331 0.287 0.405
Adj R-squared 0.211 0.205 0.321 0.300 0.344 0.329 0.284 0.401
F-stat 10.68 24.92 9.878 33.46 126.7 73.10 79.07 64.53
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AATAR 2013-2018 4 2013-2018 4
TRER TR i R i

TR OFEEE 14k 0.00014 0.00000 0.00050 -0.00208
(3 M) -0.00035 (0.00235) (0.00117) (0.00180)
2 i 0.00057 0.03010 -0.00333 0.02110
(0.00135) (0.02240) (0.00250) (0.01450)
3 ik -0.00150 0.05290* -0.00338 0.02660
(0.00235) (0.02680) (0.00547) (0.03630)
B 0.00252 -0.00015 -0.00011 -0.00079
(0.00156) (0.00280) (0.00051) (0.00307)
Rl D 35 Wit 25 -0.00469 -0.00326 -0.00676 0.01450
(0.00280) (0.00313) (0.00989) (0.01280)
A 0.01030 0.15100 0.04500 -0.54300
(0.00641) (0.36200) (0.02560) (1.04600)
AR 3k 100 -0.00690 -0.10200 -0.03450 0.28100
(0.00547) (0.19800) (0.02110) (0.57300)
FRERAEEL 0.00044 -0.00931 0.01390 -0.00926
(0.00096) (0.03480) (0.01400) (0.07130)
HRERIE L 9 100 -0.00003 0.01390 -0.00008 -0.01850
(0.00214) (0.01430) (0.00943) (0.03890)
JRIT 52 57 By bliki e -0.00072 -0.02100 -0.00164 0.04290
(0.00010) (0.03380) (0.00131) (0.08600)
20 IR LL_E 30 1 i -0.00048 -0.00626 0.00061 -0.00143
(0.00091) (0.00657) (0.00105) (0.00248)
20 5 R i 0.00001 0.00145 -0.00060 0.00015
(0.00034) (0.00168) (0.00062) (0.00086)
T P E MEMAZER - EALE -0.00177 -0.01200 -0.01960 -0.02620
(0.00316) (0.00902) (0.00580) (0.05440)
HWIER - AR -0.00006 0.00172 0.00137 -0.00030
(0.00050) (0.00230) (0.00139) (0.00100)
HEHIE2RG - AR DAL -0.00509* 0.00258 -0.00780** 0.00120
(0.00214) (0.00394) (0.00262) (0.00087)
HIIEER - BB DA 0.00380 -0.00778 -0.00967* 0.00027
(0.00293) (0.02310) (0.00452) (0.00590)
fite S iNOX | 5~29 A 0.00039 -0.00048 0.00318 0.00185
T F 57 B E 5 (0.00057) (0.00176) (0.00215) (0.00145)
30~99 A -0.00039 0.00608 0.00024 0.00351
(0.00091) (0.00356) (0.00093) (0.00323)
100~199 A 0.00042 0.00203 -0.00088 -0.00051
(0.00057) (0.00289) (0.00139) (0.00293)
200~499 A 0.00010 -0.00080 -0.00055 -0.0200*
(0.00072) (0.00511) (0.00110) (0.00777)
500~999 A -0.00059 -0.00983 -0.00257 -0.01150
(0.00089) (0.00944) (0.00339) (0.01220)
1,000 A~ 0.00302 -0.04610* 0.01820* -0.09060*
(0.00194) (0.02160) (0.00831) (0.04330)
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FEF OF R REES L= (100%) -0.00317 -0.00009 0.00023 -0.03880
(0.00216) (0.00795) (0.00106) (0.02450)
ik 0.00310 -0.00916 -0.01290* 0.00072
(0.00167) (0.01310) (0.00488) (0.01060)
I BIRILE S (In) 0.12300** 1.42000 0.04040 1.18100
(0.01260) (1.29700) (0.02340) (2.60000)
SERUH -1.54600 -0.83300
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(0.02170) (0.03900)

L Ape o A ] 0.13800** 0.04060

(0.01690) (0.03160)

HETEZE LIS HE IR -0.05250** -0.01810

(0.01890) (0.03180)

N 3,131 1,212

FE F 3K L B% TRMAEITIICHE TH B Z L &R FHENHMO Y T Ay — (R FEEREIIES
T AR [ R R AR R (TR 26, 30 4F) | EEEIC 6D { ST,

WZELIZ X B EEERDITE A LI, MR
BEOEAIZE AL DT89.1% (=0.123+0.138)
5. FMEEEL (E8h— T oRMED
L) 120w Tk, &R TIIESEZ A EETw
L5, FEMEERE 3MY I — ORBEO %A
i3, &% LA S HMICHESELTBY., 20
RKESW3EE LA2ED61.5% (=0.0529+
0.0860) 12AHY4 T2, D F V. FEthlEEEEH
PFHALE N7z 2018 AT T 5 EMIZB W
T, BEERESHRIZER G, BHEEEOES
EREA LW ERRENT, — /T,
1000 ALLEASERHE Y I — ORBUEIT A EICA
ThH . ZOHHOMEHESEEREHIZBIT 5 KMe
EOEERNWL L TCnzZ EbRENz,

5. B8 -5

YT, HEFHERZEL LY, 9. X1,
F 1, K2IIRT L) 2, BFFEOSHIM TH
% 2013 4E20 5 2018 4EIZ T T, & ) bIFRESE
DI TSR RGC B 5 Rl g o A&
HRELLHEINL, EHICZDFV—TITHEEHYIC

BERFEEEO AP S,

WA, BEEAER . SR B R R
HERT L7251 (323), MEOREIEEIINIT

TR IOV, FRARNZEE DS L 745
EEE - BREEEIZOVWTIE, BEETIROZER
MET EE DR WEASE BB S N,
ZDO—FT, FWHRICEEEDSHIA L7 Bk ER 12
DV, 20 &) RIEIMIHERE S o 727,
ZOMh, R OWFHIBWTEEICHERIE
DOFHBEAERE S N EAEEZE OB, Fiso
L B R, EE. EHEH. vy
ALEVSTRETH ), BEETEWE X E O
K& ERAFAERT O JATIIZE & B TPE O 7\ ME
MPFER SNz 72720, WEEEIZOWT
2, PERIREEREICOWT, RO LD &, B
ETHRWE L EOIEROE SRIRIIHE U7 R
Bl I N0E, HRICEESHH L7V —
TOHRTH Y . FWHANAGTHEEE S L 72JEH
HOEEN —TOREWEZRIET DR L Lo
725

VT, BMEEE ICOWT, FOEELEAD
PiK % Blinder-Oaxaca 73# T % Fv CHGE %
fTolzki® (F4) 12XE oMy
T FEEEEE OB EOH R AR O 7
W—=TI2BWT, FELREE LA MRS NI,
Z LT 2O ADORKDOZER I M5 AR E 4
OREZL (RIKESFIE B 12X500TH
LIl EHIC, MENRES LAERE LT,



IEHBRER TR O S0 E R & EahiE 021l © Blinder-Oaxaca 47

FIREWA 3B TH D NDEER H LR
N7ze —HT. TheMixs s £ 912, 1000 A
DEHIBEORAZFETIE, HHEEEREHICBIT S
EEBPET L2 EbRENT,

HIEEEOT] & LIFOEZEIZOWTIE, K2
TR L7280 | KB SR O T &0Mm 3 HEE
H L RERIC, 2% DRV IKIE IR > TV B 720,
FARE &0 | LPDNEEN B % 5 2 7 et )s
RIEE D,

F72. R 3IHREMEER Y I —ORBOHE
PREL o 72PIZOWTIZRD X 9 e hEM: b
EZBND, (ER, WEEZIIZ D70 & — T
MH LTz, HH0Im¥ & HiEL Tz, M
XTI ORI EZ T2 5 N4 O—HH, F
RHURHIZ L > TL VB E T VEEZR-TO
I Bz 72 e AU, 3 kT E O R
HOEMEMIC, BEE& ERICHFEGT A ED
FEREMEDSE 2 H LA

BIZHED CRGE 81

KFEDT— 7 0 Hld. FOEBRFHLE FR
THIENTELRVD, W OPDOFEIEEH 5,
B2, MR & SRS RRE E
ML A0h, BEEORED [AH] &5k
[EROZWIEIC L 5 ] AL 2013 4ETIX 10%
FAEL TW7z2s, 2018 4ETId 4% T THA LT
BY . 3HTMRIEE L 45% 705 53%~ & B
L7 s, BESEE [HETHRIRE B
(FAEEERR) J o R PRt TR O B =555 B8
AN OB ZR LKA I2E i, il d
Rl o JE H #85L2shih S 1172 2018 (F
i 80) 4EFE L ZDOEED 2019 (HHIIT) £
22T Ty &bl 3 OAFMEEEHZE L <
BEIML 720 IS, TEAEITECERE B Cl3Fik
MOTFIREEHM AR TE 2 WD, 512, &
AGrEE TGO LS &2 EIClT 4234 (OF
B 23, 284F) | AZEF— &2 X 1), KRt
HEFRPIEE O ) b EFERPEZ OB G LR L

B4 HBEREEILFIRARZSEER (SFRAD)

70000 A
60000

50000

-
—’x

N

o= =K m e ym = =€
PP DTl S

="

R1

R2

40000
30000
20000
10000 Qroeeee Werenee Oenennn Oeveeen Qeevens Groenen reeees Greeeee erenen Oeoenes Oeeeees Bee.... N
0
H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30
oo FRAIAT (FEH) 1R ==x=- 355 (FEH) 246k

—— TR (FEH) 3k

WA AR TR AEATBERE B CPRE 20 SE~2H1 2 4F) & ) SRR



82  [EHERIHIIZE Vol.34 No.2 2022

x5 HHEREELFIRINGEOFRAES

OA: FEAE#H A

Q&4

FIESM | 2011 2016

TIREH | 2011 2016

1# % | 16.5% 12.6%

1#h % | 20.9% 17.3%

24k % | 60.6% 60.9%

2#k % | 555% 57.0%

3k % | 22.9% 26.5%

3M % | 23.6% 25.7%
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FEHRE £ Zl R L B ek 021« Blinder-Oaxaca 7312325  MigE 83
MizZk ECiliEtE
RSy R SREE
e S B L 72 FRHTHI PRI FRHIHT PRHI %
AL 2013 4F 2018 4 2013 4F 2018 4 2013 4 2018 4F 2013 4F 2018 4F
FR I E S (LR 6.976 7.062 7.662 7.684 7.403 7.458 7.796 7.824
(0.426) (0.410) (0.517) (0.600) (0.523) (0.559) (0.504) (0.481)
kR EORE 2 %% 0.468 0.479 0.425 0.500
(0.499) (0.500) (0.494) (0.500)
3.4k 0.346 0.346 0.400 0.338
(0.476) (0.476) (0.490) (0.473)
6 0.173 0.163 0.163 0.150
(0.378) (0.369) (0.369) (0.357)
ANHH 0.0126 0.0114 0.0115 0.0114
(0.111) (0.106) (0.107) (0.106)
AR EORE 1% 0.027 0.024 0.008 0.021
(0.162) (0.154) (0.088) (0.145)
2%k 0.422 0.413 0.189 0.242
(0.494) (0.492) (0.392) (0.428)
3k 0.446 0.527 0.507 0.666
(0.497) (0.499) (0.500) (0.472)
ANHH 0.071 0.029 0.026 0.019
-0.258 -0.166 -0.168 -0.135
il D 5 e s 0.033 0.008 0.271 0.053
(0.179) (0.088) (0.445) (0.223)
AEHi 37.030 38.020 43.300 44.390 42.140 42.690 49.220 49.620
(9.524) (9.719) (8.523) (8.961) (10.400)  (10.500) (7.779) (7.434)
TRERAE R 3,576 3.719 6.323 9.175 12.140 11.430 12.040 13.890
(5.176) (3.750) (7.799) (9.133) | (10.160)  (9.972) | (10.560)  (10.940)
JARTE ST R SE 0.821 0.802 0.976 0.946 0.966 0.952 0.988 0.977
(0.383) (0.399) (0.152) (0.226) (0.182) (0.214) (0.108) (0.151)
20 R LL_E 30 B i 0.158 0.170 0.020 0.043 0.032 0.041 0.011 0.019
(0.365) (0.376) (0.139) (0.202) (0.175) (0.198) (0.103) (0.135)
20 [ ] i 0.021 0.028 0.004 0.011 0.003 0.007 0.001 0.005
(0.143) (0.165) (0.063) (0.106) (0.052) (0.085) (0.031) (0.069)
AT RE MEELR - TEALE 0.180 0.168 0.921 0.848 0.647 0.619 0.933 0.899
(0.384) (0.374) (0.269) (0.359) (0.478) (0.486) (0.251) (0.301)
HIAZER) - AR 0.035 0.033 0.006 0.011 0.026 0.025 0.009 0.008
(0.183) (0.179) (0.077) (0.106) (0.158) (0.156) (0.092) (0.088)
MEHAELE) - IEALE DAL 0.075 0.127 0.004 0.033 0.032 0.083 0.007 0.027
(0.264) (0.333) (0.063) (0.178) (0.176) (0.275) (0.080) (0.162)
HINE - EALE DAL 0.711 0.672 0.069 0.108 0.296 0.274 0.052 0.066
(0.454) (0.469) (0.253) (0.311) (0.456) (0.446) (0.223) (0.248)
¥EROFER  5~29 A 0.022 0.016 0.012 0.003 0.004 0.003 0.005 0.003
TR 57 B 5 (0.147) (0.124) (0.108) (0.053) (0.065) (0.055) (0.069) (0.058)
30~99 A 0.054 0.032 0.037 0.021 0.025 0.016 0.029 0.014
(0.227) (0.176) (0.190) (0.145) (0.155) (0.127) (0.168) (0.116)
100~199 A 0.055 0.038 0.053 0.023 0.033 0.023 0.042 0.028
(0.229) (0.191) (0.224) (0.149) (0.180) (0.150) (0.202) (0.165)
200~499 A 0.135 0.101 0.110 0.097 0.085 0.069 0.104 0.074
(0.342) (0.302) (0.313) (0.296) (0.279) (0.253) (0.305) (0.261)
500~999 A 0.148 0.132 0.145 0.121 0.125 0.121 0.121 0.111
(0.355) (0.338) (0.353) (0.326) (0.331) (0.326) (0.326) (0.314)
1,000 A~ 0.585 0.682 0.642 0.735 0.727 0.768 0.699 0.771
(0.493) (0.466) (0.480) (0.441) (0.445) (0.422) (0.459) (0.420)
FEP OFHEMAEES LS (100%) 2.879 5.372 2.264 2.021 2.332 3.121 1.920 1.813
(4.653) (15.20) (2.461) (3.119) (5.337) (9.902) (4.081) (2.026)
ik 0.286 0.369 0.134 0.206 0.325 0.359 0.143 0.171
(0.452) (0.483) (0.341) (0.405) (0.468) (0.480) (0.350) (0.377)
HHHIRICES (In) 6.659 6.767 6.656 6.770 6.656 6.764 6.655 6.756
(0.086) (0.093) (0.084) (0.087) (0.085) (0.091) (0.084) (0.092)
N 812 2,319 509 703 10,979 9,171 5,374 3,699
AT A B[R ERER AR (P 25, 30 4F) | MZEIc o  fEHFL
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Recent Sharp Increases in Employees with Mental
Disabilities and Changes in their Wage Structure:
Evidence based on Blinder-Oaxaca Decomposition

Atsuhiro Yamada™!, Hiroko Araki™?

Abstract

In this paper, we investigate how the wage distribution of employees with a mental disability (i.e.,
impairment caused by a mental illness) has changed in the wake of the sharp increase in the number of these
employees after the application of the disability employment obligation to them and the increase in the
mandatory employment rate under the revised Act to Facilitate the Employment of Persons with Disabilities.
For our analysis, we used two microdata sets, namely, the Disabled Employment Survey (2013, 2018) and the
Life Difficulty Survey (2011, 2016), which are conducted by the Ministry of Health, Labour and Welfare.

There are three major findings. First, on average, workers with a mental disability, whose disability was
recognized by their employers prior to hiring, experienced statistically significant wage increases between
2011 and 2018. Second, Blinder-Oaxaca decomposition of wage increases revealed that the regional minimum
wage was the main driving factor (compositional factor), and the change in the wage function parameter of
persons with the mildest (grade 3) mental disabilities had some positive effects (structural factor). Third, these
wage increases of employees with mental disabilities were spoiled by the decrease of the parameter of the wage
function (structural factor) in large enterprises with more than one thousand employees.

The wage increase for employees with the mildest (grade 3) mental disabilities could be explained by the
following factors: Between 2013 and 2018, the number of persons newly certified for grade 3 mental disability
has increased sharply, especially among the working-age population, compared with more severe mental
disability levels. The proportion of employees with grade 3 mental disability has also increased among the total
number of employees with disabilities. Furthermore, in the same period, as the population of employees with
physical disabilities under the age of 65 years continues to decrease as these workers retire, employers might
experience difficulty filling these vacancies to meet the obligatory disability employment rate. Employers
would then fill vacancies with workers with the mildest (grade 3) mental disabilities and would expect high
productivity relative to hiring other workers with more severe mental disability. This would explain the wage
increases for employees with grade 3 mental disabilities.

However, compared with employees with physical disabilities, the wage distribution of employees with
mental disabilities is much lower and closer to that of employees with intellectual disabilities. Thus, the above-
mentioned wage increases would not be sufficient to bridge the gap between the low pension benefits (e.g.,
the grade 3 employees’ disability pension for the mildest disabilities) and the minimum income for people
with relatively mild mental disability, as indicated by previous research. The high correlation with regional
minimum wages may be an indication that wage levels are quite low. The extent to which these wage increases
reduce the risk of poverty for people with mental disabilities remains to be investigated in future studies.

[Keywords] Act to Facilitate the Employment of Persons with Disabilities, employees with mental disabilities,
wage function, Blinder-Oaxaca decomposition, regional minimum wage

%1 Faculty of Economics, Keio University
%2 Institute for Economic Studies, Keio University
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Proposal of a drug cost reduction method based on
pharmacist judgment
-A case of metformin hydrochloride tablets-

Atsushi Ishimura™', Aoi Kato™?, Yusuke Takizawa™*?

Abstract

Against the backdrop of increasing medical costs associated with factors such as the aging population
and sophisticated medical technology, interest in medical economics is expanding. In 2019, Japan's total
medical expenses exceeded 44 trillion yen, with drug costs accounting for approximately 20%. Various
factors are responsible for the increase in medical expenses, but medical expenses for lifestyle-related
diseases are particularly problematic. Therefore, in this study, we investigated the status of metformin use, a
drug frequently prescribed as a therapeutic agent for type 2 diabetes, and the current status of its adoption
in clinical settings (hospitals). Results showed that use of metformin, based on NDB open data, has been
increasing year by year since 2015, and more than 2.2 billion tablets were used in 2020. The adoption of
metformin in clinical settings (hospitals) was observed in all facilities surveyed. However, more than 80% of
the facilities used only 250 mg/tablet as the standard. Therefore, in cases where the single dose was 500 mg,
two 250 mg tablets were dispensed. Metformin is a relatively inexpensive drug; as of April 2022, the price for
250 mg/tablet and 500 mg/tablet generic drugs was the same (10.10 yen). Thus, if the single dose is 500 mg,
the drug cost is twice as much when dispensed as two 250 mg tablets, compared to that when dispensing one
500 mg tablet. Regardless of whether it is adopted in the hospital, in the case of generic drug prescriptions, it
is possible to change to the appropriate tablet standard at the discretion of the pharmacist at the insurance-
dispensing pharmacy, depending on the notation on the outpatient’s prescription. Therefore, the effect of drug
dissolution behavior based on single tablets (one 500 mg/tablet) and multiple tablets (two 250 mg/tablet)
was evaluated and found to be equivalent, suggesting the possibility of drug cost savings at the pharmacist’s
discretion even while continuing current treatments.

[Keywords] drug cost, metformin, diabetes, generic drug, dissolution behavior

%1 Practical Pharmacy Sciences, Nihon Pharmaceutical University
%2 Division of Clinical Pharmaceutics, Nihon Pharmaceutical University
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A1k 14

S EOHEIROBREE =

Yie = f(O)+y1(C =0)+ 8+ + @ + 6 + & -[2]

*  f(C) is low-order polynomials

A SAEFE— B. 4} SEBEMM (in USD)
Linear  Quadratic  Cubic Linear  Quadratic  Cubic
(1) (2) (3) (4) (5) (6)
Zeropricedummy  0.021***  0.027***  0.033** 2020  4.478***  7.841%*
(0.006)  (0.008)  (0.017) (1.308) (1.495)  (3.048)
c 0.144*** 0,008 0.185 31722%*%  17.982 133599
(0.023)  (0.149)  (0.537) (4.468)  (27.049)  (98.404)
2 0379 -2.101 -138.663* -1168.114
(0.427)  (4.604) (79.501)  (854.736)
3 3.804 2274192
(10.089) (1887.792)
R-squared 023 0.23 023 028 028 028
N 2,992,982 2,992,982 2,992,982 2,992,982 2,992,982 2,992,982
Mean at C=0 0.439 0.439 0.439 56.2 56.2 56.2

Significance levels: *** p<0.01, ™" p<0.05, * p<0.10
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SF2:ES50 o= AF-BMh? =

Y= SAEDEK
Pr(y>=1) Pr(y>=2) Pr(Y>=3)
PR

200F3/[@] -0.051%** -0.028***  -0.014**
(0.015) (0.010) (0.006)

EE () 0.305 0.121 0.050
FEHDSDEIS -16.7% -23.1% -27.9%

THLARL Y

200M/[El -0.014 -0.038** -0.020*
(0.014) (0.019) (0.011)

Sl () 0.569 0.311 0.163
M S DEILS 12.5% -12.2% -12.3%
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A4 K15

A4 K16

I3 EQXSTAR/MN 7 =

(1) () 3) (4)
HEOBEN MAEMEISHT S5£HA (in USD)
ARYI— Ti ) )
ierl Tier2 Tier3
(X100)
USD 2/visit -0.070** 0.001 -0.066 -0.096**
(0.035) (0.040) (0.085) (0.043)
R-squared 0.37 0.07 0.13 0.08
N 2,992,982 2,992,982 2,992,982 2,992,982
FHfE () 0.686 0.382 1311 0523
TS DI -10.2% 0.3% -5.0% -18.3%

Significance levels: *** p<0.01, ** p<0.05, * p<0.10

© DROBLER
FrAER (B, EBRIN- BBE. BEYSIOROBES)
© HRDELER

+ Tier LIAMBEORHHNLELNMER

« Tier 3: UAEME DM HE AL ELIGLER
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Si4: BECREOBEADEE -

o XEh: INRFEDIEMDILICEDEENGH
T-EAR (F19 1095, 1R E 2.14)
*VEh: I8RO ERE . RU. BEIKE

UsD Any pediatric CCC

Slope: 0.406 oo Slope: 0.0010
-value= 0.341) o] | (ovalue=0674)

Pediatric complex chronic conditions
developed by Feudtner et al. (2014)
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(H4F) Leibowitz (1974) 4 Haveman and Wolfe (1995) . /N - A4 (2000)& 4 1=—&3I%E,

o FELORBETINIL-BETINILICHEE S5 Z DM RITRER:
- HAEROBERANA), HEHORERS (FOMEOH KR (B).
HARTOFRORKRCREIRE(C) [Ruhm (2004), Tanaka (2008)]
FELOEBROFELNABREEZSH LT, FTF LR O WA DI HA
LDDHTHBE

3

REFHFHEEDE S DEMRLLER

’\M‘.\,_,.\' Japan
— —— o
15 —— g UK
w0
o
o
(%)

(&t 1 — - -~ - us
10 \—.
e Japan
e UK

—us
o France

(E) SCTOSRERMEE. B4R EEET, RAl. SEXOBRREEHR,
(HF) FIBEBR - BHERE (2019) [T—47 vV ERRS; # L 82019k U 1ERL.

https:/www.jil.go jp 201 s/Databook2019.pdf
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B &< RI- 4 EEFE O ERR L8
[E£K, 18 H71-YFH] (2009-2018)
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B/ %248) (drte/8)

© HEGE:TEESE (T RTOLE) ) GEH B REOHE - FRTOEH). CREEHIF0EH,

« EEHHTRRORE L THWYL TEHRADT 7). BHEBRDT 7). RV 747 EBIS0EE.

(FEF—4 D) OECD (2020), Balancing Paid Work, Unpaid Work, and Leisure

(HFT) NREIRF BRXFSEBOHP 2541 BRI BRACRIEZHMELAFY 1BL7Y, |
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7o (Williams et al. , 2016, SIR)
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(BF)HETI0—FI2L5BROAIESH

[Merz, J. and Rathjen, T. (2014), Urakawa et al. (2022)]

CES form Well-being function
UPOOT = f([POOT [pooT)

i i g B 2R3 (IMD
Time / :Incomepcver‘tylme Regime g % ,ﬁ: é )

4 1 yes yes yes

2 yes no yes

3 no yes yes

2 4 yes no no

RIBEEO E o ses o

10} . .
q’?.'»'/; Lo o-NS._______Timepoverty line 6 M -
(Lpoer),
1 BHEOFRAR
(Regimel, 2, 4)

SEALATH ) BE7TO—FEARE
DRRED0% Income | (Ragimet, 2, 3)
(reor)
ASA4K9

K B D EITHR(2)

* Giurge et al. (2020), NHB.
- BCREEZFDICHBERAL 5T HRESTLIZRXE20K
SESH—R A, BLDOARTHMF RIS EERZE. TRiEEER
E D Well-beingtE 2 &£ 8E,

«  Poortman (2005), JFI [ 52 4]
— EERERSEMOXRROTA BL-YFBEFHERE.
- ROFEEEREIE FEIBRI0FELIND) HiEE B OMEE,

« Kalenkoski et al. (2013 ), AEPP [7 A1) A]:
- HEAEETHIREEOBRICOVTIREL,
- BEAREE. ETEICT7— AT —RIEDOF ALEE,

ASAR 11
HHBAREERMRERN (IER - EER) (A=

HEFFE(Ta-Tw) LRFEI B R R

EY TR ET)
i3k n Mean std R SR
HuyH® (BF) IEBLUE M 858 10.5 10.9) 15.9%
FEIE MR 113 154 12.8] 5.3%
B (kF) EAUE A 291 13.6 8.1 6.2%
FEIEME 406 15.6 11.2] 6.9%
O LY BHEH EBLE R 128 -16 9.6 42.2%
FEESE 268 5.8 11.6 %
ENEUE IR K - ERER 1574 32.6 21.9 9.0%
QUEKRBOFLHHY) | K- FEREM 172 29.6 23.0 11.0%
% - ERER 329 9.6 20.2 32.5%
¥ - FESRER 1356 27.9 23.2 12.3%
F bk A * - EREH 674 475 25.6] 3.9%
(FEHRL) * - FFESER 60 54.1 26.8 1.7%
% - ERER 154 321 17.7 1.3%
¥ - FEESEM 679 41.1 21.6] 1.2%
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