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Hrp, ORREBEETIREL S REG SO T A .
i ERDEAG 25 K EWART BRI E E . 256t LA
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2017 4
BT
E (arnm L (B Jn) Op
2 BRAT 179792.5033 3026420.0000 0.2532864
TRAT 76827.5577 974836.4700 0.3383263
WA HAT 360396.2362 5706255.0000 0.2260307
AT 119371.5051 2339429.0000 0.2509158
RAERAT 308201.0118 5512274.0000 0.1405802
AR RAT 589422.9341 5814246.0000 0.2525883
MR AT 68163.8771 1072952.0000 0.4227466
Mol R AT 343404.5409 5994090.0000 0.1406302
L RRAT 140678.5352 2153091.0000 0.2463732
R AT 1144513.237 19623985.0000 0.1436988
A BARAT 460154.9853 7770759.0000 0.1399246
TRRAT 1902464.465 23945987.0000 0.1662921
HKHAT 190604.6429 3782807.0000 0.1312719
HRARAT 1609312.465 20328556.0000 0.1724144
b [ R AT 1120012.83 17890745.0000 0.1387867
oS RAT 315200.2557 5265258.0000 0.1750660
LI ERAT 22958.51243 100048.8830 0.5608295
ik F AT 27060.0076 94783.6898 0.6263355
THRAT 21913.1125 127772.9600 0.5146919
LR RAT 104009.8169 1657723.2030 0.1848741



R R AT 53113.90135 781507.7700 0.4442144

AR AT 23296.73979 134715.9960 0.4189654
AgARAT 139671.4063 1660325.5350 0.3554466
TLRRARAT 35899.48366 438476.3450 0.2263343
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T RAT 3054891.2713 0.0149073 0.9906801 0.24127%
TWARAT 1002914.3561 0.0259437 0.9720037 0.18253%
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M HRAT 1087396.7521 0.0266986 0.9867162 0.53088%
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S RAT 5317195.3557 0.0103778 0.9902322 0.09622%
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RIT o=1 0=0.99 0=0.95 0=0.9
T2 RAT 0.24127% 0.50626% 1.56624% 2.89122%
T ARAT 0.18253% 0.32043% 0.87204% 1.56156%
THRRAT 0.13534% 0.31259% 1.02158% 1.90782%
B ARAT 0.46087% 0.92685% 2.79081% 5.12075%
RARAT 0.10203% 0.32750% 1.22940% 2.35678%
R RAT 0.01817% 0.03843% 0.11944% 0.22071%
B HUERAT 0.53088% 0.83851% 2.06904% 3.60720%
Pl ARAT 0.07942% 0.26157% 0.99019% 1.90097%
b RAT 0.14353% 0.31261% 0.98892% 1.83431%
P HRAT 0.06992% 0.22958% 0.86824% 1.66656%
LIMERAT 0.05468% 0.18692% 0.71590% 1.37712%
TR RAT 0.00533% 0.01735% 0.06539% 0.12545%
HRERAT 0.24492% 0.72045% 2.62257% 5.00021%
HBARAT 0.00721% 0.02248% 0.08359% 0.15997%
rh [ HR AT 0.02773% 0.10023% 0.39027% 0.75282%
WS AT 0.09622% 0.26870% 0.95861% 1.82100%
YL ERAT 0.38409% 0.45953% 0.76125% 1.13841%
Tk F AT 0.62227% 0.71006% 1.06121% 1.50014%
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2 4RAT 1.56624% 1.09104% 1.00892% 0.95564% 0.94516% 0.93731%
TBRAT 0.87204% 0.46086% 0.41499% 0.38527% 0.37941% 0.37503%
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B RERAT 2. 06904% 2.06957% 2.06917% 2. 06904%
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EURAT 0. 08359% 0. 08424% 0. 08375% 0. 08359%
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KEKIBAT 1.06121% 1. 06126% 1. 06122% 1.06121%
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T ZARAT 1.56624% 1.57331% 1.56643% 1.56624%
TR ARAT 0.87204% 0.87665% 0.87217% 0.87204%
TR RAT 1.02158% 1.02917% 1.02178% 1.02158%
B ARAT 2.79081% 2.79668% 2.79096% 2.79081%
AR 1.22940% 1.23832% 1.22964% 1.22940%
R RAT 0.11944% 0.12198% 0.11951% 0.11944%
B aURAT 2.06904% 2.07389% 2.06917% 2.06904%
MAVARAT 0.99019% 0.99942% 0.99044% 0.99019%
b H4RAT 0.98892% 0.99604% 0.98911% 0.98892%

PNV ARAT 0.86824% 0.87753% 0.86849% 0.86824%
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TR RAT 0.06539% 0.07139% 0.06555% 0.06539%
T KT 2.62257% 2.62908% 2.62274% 2.62257%
EWARAT 0.08359% 0.08962% 0.08375% 0.08359%
HE ARAT 0.39027% 0.39976% 0.39052% 0.39027%
FE4RAT 0.95861% 0.96724% 0.95884% 0.95861%
LI AT 0.76125% 0.76184% 0.76127% 0.76125%
X HAT 1.06121% 1.06167% 1.06122% 1.06121%
TR AT 0.69650% 0.69740% 0.69652% 0.69650%
VLR AR AT 0.75288% 0.76132% 0.75311% 0.75288%
BUIHERAT 1.90410% 1.90853% 1.90422% 1.90410%
HRAT 0.29435% 0.29509% 0.29437% 0.29435%
R AT 0.80292% 0.80690% 0.80303% 0.80292%
TRHARAT 0.23368% 0.23885% 0.23382% 0.23368%
RITARAT 0.72418% 0.72493% 0.72420% 0.72418%
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T RAT 1.00892% 1.56643% 1.00915%
TARAT 0.41499% 0.87217% 0.41514%
TR RAT 0.54600% 1.02178% 0.54624%
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RAERIT 0.74144% 1.22964% 0.74172%

AR RAT 0.03489% 0.11951% 0.03494%
MR T 1.41242% 2.06917% 1.41259%
Pl H AT 0.54174% 0.99044% 0.54202%
R ERAT 0.51677% 0.98911% 0.96686%
T AR AT 0.44959% 0.86849% 0.44987%
AR AT 0.34509% 0.71615% 0.34537%
LrAAT 0.01761% 0.06555% 0.01777%
HRERAT 2.48007% 2.62274% 2.48026%
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FEHEVE RN, 538w R B AR R X — BUR R TIE 7. 5k )11
252015 FH Wir 557 (B VA FIRER 22 737 A BE CHARLS 204 e 2011 4F 104
RIFEE G WONTT DU 3 2 AE N ) = AR A ;AT e £k (2016) K&
D, B AT LA AR A 224 T IR AR, I B AL Ty
B2 TN TR B N2 28 0 2 ; Panetal. 202)WIRH, 77E4E
THRIAMIBER T AT o224 J IR AAMAICRE IR, B B T FIAIE (1 R 2

SR IR 2 R0 U BRARE FE RS A 1) S R PR AT T AT . — R,
e ARIONER . B IR 2 . B RERRAME 2 NTER 5 %2
B IR L AR BUOR R, X N A 1 2 R A O B i B 7K 5 22 R B A
(Chen et al., 2019; Pan et al., 2021; Wang & Zheng, 2021; fa/yyk, JE4R,
2016; 5K )I1J1I%%, 2015; FREE, 2018). HX 51, PAFREAH], Wang F
Zheng(202 1) 78 & 377 22 PR B %of 78 5 b [X 158 45 N1 5 A 0T DA el 3
OFEREFROL; {H2 Pan et al.(2021) A 5T A 778 LRIG K AE b X
AHREEH, EERESREMXMLL, FEHb X 52 058 PR
i, 0 b AR b X S A R AA I AR X, DR X ) JE R T R
CENE T E R

UGB R T IR 5 OB 2 MR R A AR Z, HX#H2Z
B PR AL A B BT, AHOCHIE R8> . Gao A1 Feng(2020)4)F 78 & 31 57 5))
2 5 BERFRZ AR Z [BAEAE SIAR G, (B 57 32 5 FEAIHARREIR 2 18] TG
Ky B AT AN AT, S5 R B R MERIR B ATER, BRI
R S #2328 SN E I 57 32 5 B AR R (1 1) 4252 a2 2 & 1, (3
TESR MR AR EFHVONIX AT R 7R 8 SN 2 R R b 55 5h &
5t NIGEE 2 WSS 541203, 1058 B85 2 E NHREER Ik
BAK, JUHEX H T EO R 1) ZFH L (Kim et al., 2015; Zhang et al.,
2017). Pan et al.(202 )8 58 M) & I 7% 3 4 -4l w] LUd i i/ 55 3 75 AL R
IR R BE R R AN N 2 S H SRR MR 2 4 N HIFIARSE « He et al.(2021) % %2
R CFF R ERB P AMER, RIS SRR T SR A R EEH,
NGB SCFEA AT LATE IR 2 S AR 2 [ R R AER, X2 RN H |l
RATHOIX I 2 S A IR, R AR ME DL AR VS s s yT 38 A,
BT BT LA R, A #1522 NBARIHER K FAH 2% (Chao, 2012).

=. Bt
() HRRIR 528 E X



ASCAE R E S FRZIBEF M A (China Health and Retirement
Longitudinal Study, CHARLS) 1 2011 =f)3E #A%HE A1 2013, 2015, 2018
E PRI BRI A S TR o bR T AR SR AR S A 3 DY ST 1 A K
PSR B2 Ak 2 ORISR AR h 28 47 i RO P RE R E e, i 2 A8 2 D
BRI E I SIAME R EINTRN GO RN T 2R R, B T2 U5
P IR E A 45 5 DU TR RIRA TR RATHE. XA SIR G,
TR FATIA 3619 N, DUMIA REEAIL T 14476 1.

AR SCH A AR R RO PR OO0, Gl A R R A3 28 (0-30 73D
FR TR AR EAIAER (1 FRF: 0 XxT6) KifiE. CHARLS
A5 FH 1) 2 17 40 R P L 18 Lo #1 R 5 38 (the Centter for Epidemiological Studies
Depression Scale, CES-D), F&it 10 i& 7] @(CESD-10), 1Z&E RS 8 M
R RAE 2% B A 2 MRS A% H, S5 & mir i
AR BAKBEHANNEI, BIRDEERARA (<1 R) 7 “AX
% (1-2 R) 7 “HIEEE U — A (3-4 R R Z ) (5-7
K7y AHREA 0. 1. 2y 345, fEIFERRG 2 N RR AR IE 2E 10 2% B i
TRy, RERTHEER S (WK 3.1 o), &t 30 45, 15708
EA N O E ORI ZE, 50 10 280 9 TR REIR o XF T
CESD-10 ERM K 7458, Bl RSB 458, FERKRKN
(Bjérgvinsson et al., 2013). X [X Z i (Lee & Chokkanathan, 2008; Bradley et
al., 2010; #PRULEE, 2015)F1 = K2 i (Cheng et al., 2006), % F& | 3¢
115 SR B 0345 B 2 LLERE CESD-10 [R5/ 25 57, SR e &5tk 47
B b, B A S ER R 78, HitE&ERE 150

#3.1: CESD-10 =& WA H115) )i M)

P FHWEH i J5 1A
1 A L/ N 1E )
2 A H RS K 1E )
3 R EE A& 1E )
4 FAEAF A AT S AT AR 2 20 1E )
5 A AR T Ay BB S
6 HIK B F A 1E )
7 FR A AR AN 1E )
8 AR pR S ]
9 KA 1E )
10 AT RICTE IR S A0S 1E[7)

AL HREREREGSINFRZRENEVLE. BAENE, HE
BN T30 2 i IR R BB AR R, WA Z SN 1 IR /5, i



N1 RZMEA, 1E8H 0.

AL ERIZBESH AN, BAAREEENN FERM XS =2 .
MNEHEFEER (1 FRoRB M 0 RoR&rE). £, ZHERE (X
ANt & A B2 0 FRoRE R LR D BIIRGL (1 RoR LS ER E
0 FoRARLE. B MBS E. REEEMER (1 FRRE; 08K, 2
WS IE B A G AE T I EOR 2 E RERETRE (1 #RSM: 0
FIRKSIND o G E J2 T B 48 G RE R NSO /AR o X3 2 T A
AFTEHLX, 2 RN R X Sk AL S 2 5 R R DL, R 285 X 38k 43
RNERER . I ARALDY R (1 RRRE; 2 Ronhil; 3 Ronl
s 4 FoRARID.

ACAE TR R AREATEAL X SRR, X SR FREH L
RPAT MO BURIERE T MO BURF A5 ER AL, I8 5 ASngE
R REME R IEAEDG, 5N AR OEEERAL TG, FiE— N5
%1 L EL A & (Pan et al., 2021).

R SCASE R R H A AR A T R AN E S TR . CHARLS 345
70 1) B2 U5 AR VR T R 0 )R, B ACRE, N E TS R T
FIWE? RWIE, EEWE, EWE, AR RILE — S WA
=27, B RSHECN 4. 30 20 1. 09, VERNZUIEATRHEEED.
HEF| CHRALS 35 o 33545 15 Bt IX 2 T A 2 B AR 1 Il 8, [A] tA SC
NEENNBZHPA S TR, HEPaTEE L I MARESE TUTH
AZIEBN? IR, MRS 5 10 BUESARIINEAE A A2 TR
S, 2016; BEHTAR, XIE, 2012).

(=) BiRgT

1R HE [R5 A

AR SCASE FH ] 58 RS AL (FE) R B 78 2 0 73 28 DR BSont R A v 2 41 i IR0
AR R, BB

Yz’tz tI+,8D!-t+]-’Xi-t+.1!-+E!-t (1)
Hr, YRR AME 1R ¢ FRLOEERRRGL; D3RR MR 1 7RSS t
FRSMFFERBAIEIL (Dye = 1FRIRME 1 58 t SR, D, = 0FR

MRS t FRSRD): X Fon—HR MR RO PE FKCF FAFIE A &
ik RS GEIRIRAL. REE L. 2EAEEN. 2ESmET R
v KBERAR . ZREE NN X 585 AR MR 2 RNz Bk, XY,



N AR RIX AN R AR S R i, AR SO FH EF Probit R[5 2 3L
B SRIEAT 73BT

SRy 3 G P AR R A s, AR ST A FE R B B /S T (Two
Stage Least Square, 2SLS), T HLAF &[] 52 2 AR A (IV-FE) & & 41 R«

-

Dy=a;+ B Vi +y Xyp + A; + Uy (2)
Yie=a,+f; ﬁa’t + oK+ A vy (3)

XA —BUTREX, X@AZBOTRER. i, IV, KRR TR

X SRR, HMAREHAE.,

2. A N AR

A SCAE PR SRR H 52 45 (2014) A 44 25 25 H i v A SO AR 36 AR (i
Bl 3.1 for). BRI

MVy=a3+ 3D +yX;  + A, + & 4)
Yie=04+ 5Dy + oMV + VX + A+ & Q)
Hr, MV, ZoRdnem; HAREHAE, HTROMNRIBEE,

M2 R BB, S A RN o H7 B By 8 5 35 W F I [A] F2 2%
JO7SR 2 5 3 b — S AN R 2 A i 22 1 A (AR 2 80 347 Bootstrap 54
$:BaBsr MMZERIERI B X AEAE 0 ML AERN 5.3, [ [A4E3%

WA o FEAFAE RN TR OL T, f i R B, AN 28 W W H 4%

RONANRZE, RTINSz W B LA A0 8 2, BRI B B B Bs )
FEg, 2 [R5 U B 2 T SO, i ot PR AR B PR A RO o BB

WL BBy / Bs A 55 MV W MERE RN, e 5 (R 28 B O (R R

BN EUAB R X HE | B3 Bs / Bslo



TIPS (VAT S (VAT
KUK BB FIB,
B N
& i 22 IF HyBootstrapi K B B,
BE
PN e
1] 2
I8 R Bs ER e e
PNTED 8%
R (TN E ELREAON
EEPS TR Hohlh
Ba B 5B 175 BBy 5 Bs 5
TP (U, 43 AR SEHE S5 VA
L RRER MR BoBe/B| | MNIEL |BoBy/Bsl| 1 MEAR

K 3.1 o A SR R

(=) BRI S R AT
LA A5 5 R 2= o #
X 2011 SEREHE, KMO=0.878 211 1, H. Bartlett #6545 5 02
(p<0.001), FI W% 2% H Z (MG BRMA M, ERLF, w7 L TR ER

M A A R R T AR A s AR <7 ZE B R IEAS ek,
A RV I LA R R AN 3.2 s, TLAERIZHE 1. 24 34 4. 64 7. 9.

10 fER 1 R8s, & SN MRS RN+, 468 5 f1 8 TERr 2
B eE, BN RAINAE LR F. XF 2013, 2015 1 2018 G & s ik
ITREDHT, BRIME SRRl 28, CES-D ERNT Ak b 244 E R

BRI RLE, FERA R 4.
9320 HEbEIE oA
L 2011 4 2013 4 2015 4¢ 2018 4
5 T mh2 ma 1 b2 RAL mh2 RAL mh2
1 0.729 0.093 0.693 0.036 0.704 0.120 0.700 0.109
2 0.707 -0.011 0.670 -0.056 0.710 -0.011 0.707 0.010
3 0.757 0.187 0.781 0.062 0.781 0.150 0.783 0.085



O 0 9 &N n K

0.709 0.112 0.684 0.098 0.718 0.082 0.741
0.004 0.849 -0.030 0.850 -0.031 0.858 -0.075
0.543 0.158 0.564 0.034 0.596 0.066 0.633
0.486 0.149 0.526 0.104 0.542 0.002 0.537
0.282 0.743 0.198 0.795 0.254 0.749 0.302
0.532 0.333 0.644 0.089 0.618 0.224 0.643
0.525 0.344 0.623 0.161 0.622 0.187 0.676

0.054
0.866
0.016
0.120
0.735
0.157
0.099

2[5 BEA

EEMIGSE RN 3.3 . X 2011 SEMBERTT = AT, 24k
& b, FETFRHEILR) Cronbach’s Alpha=0.805, " FEMIRE, H 8 MK EAE
B — T B3 J5 #2218 75 Cronbach’s Alpha F#1K, RIAFERNEER%H
FEFAM S 4542 |, Cronbach’s Alpha=0.507, RJZEME#LTf. X} 2013 2015
2018 FHEIEHATEERLE, 45RHEM. L5, CES-D #RX T RA
R R RS RARGHEE.

% 3.3: CES-D &MEERK

&R

FEFFRE TR Cronbach’s

F YeJz Cronbach’s Alpha H
Alpha %

S011 “HIAERTE 25> 0.801 0.805 8
“FAR I 0.567 0.568 2

2013 “HIAERTE 25> 0.801 0.808 8
“FUAR I 0.555 0.555 2

2015 “HIHIE 25> 0.822 0.826 8
“FUAR I 0.516 0.517 2
2018 “HIERTE 25> 0.835 0.838 8
“FUAR s> 0.490 0.491 2

QUIDIE i P Y Ct2 Na
RPEABATHIARIE ST, SFEAILT 14476 4, CES-D ~F#370H
8.284, HrpfTE 4 4E T I15 000 5.784, MR 284k L (A5 7>
jj3501, 35. 7% N L T HIERAEIR . REFEA AT S AR G, SR
*ﬂi L7l 9075 4, CES-D “F¥9435r 2y 8.327, FHrheHI s &4k 5 (¥ °F 1)
15079 5.77, “BEL YR (1355 19 3.443, 35.4%IF N IR T HIHERER ;
ﬂ%’%ﬁﬁzli £t 5401 4, CES-D Y7545 R 8.211, eyl e o i
HIF3504570 9 5.809, “BUNIE 264 FEI75 70 8 3.597, 35.9%H) A B 1 41



ARREIR . HAth AR B IR G Tk 3.4 FR.
*3.4: WG

SRR RERHEA HFEA

e —— —— ——
IMH PR 22 IMH PR 22 YH PRk 22
CES-D
PN 8.327 6.253 8.211 6.203 8.284 6.234
Gl
jﬂ 5.770 5.440 5.809 5.336 5.784 5.401
154
R % 2.557 2.044 2.403 1.988 2.499 2.025
158
FAR AE 0.359 0.480 0.354 0.478 0.357 0.479
IR
4 5] 0.497 0.500 0.518 0.500 0.505 0.500
W 60.269 7.857 58.619 8.217 59.653 8.033
M,
Xf& 0.077 0.267 0.085 0.279 0.080 0.272
TR
=S
f;mj( 0.901 0.298 0.91 0.286 0.905 0.294
A 0.791 0.407 0.726 0.446 0.767 0.423
r Vo ) ) ) ) ) )
RSB
hn iy 0.985 0.122 0.911 0.284 0.957 0.202
PRI
EE‘ A 2.774 1.573 3.223 1.760 2.941 1.660
ANk
N 13420.697 40708.683 14315.074 41030.608 13754.389 40829.966
H[X 2.147 0.889 2.132 0.943 2.141 0.910
AT 2.261 0.747 2.149 726
o 1 i 2.219 0.742
=953
4 % 0.758 1.205 0.707 1.152
;:K g 0.739 1.186

M. SHiEgS R 59

1L HE AT

DM AR 3% FH (8] 58 28BS AL T R BEATL R R AR R B T 5 B2, 5 Sl
Hausman 50 REATIHE, Z5RER p<0.001, [EIHAT F [ e 2w i Y 5E



NEE; HIRNEMERS RER p<0.001, RIFFENANE, A NEAH
TRAE . 70| LA CES-D 5370 &% 71570« 2 5 A JI oy R 42

HHEV TR, GRWE 41 K 4.2 .

BAY(1)~(3)LA CES-D R S50 N &, IV-FE 48R B RS hnawe
TR R EUN-1.063, HIE 1%0KF EEZE, RREMNERSMFELZRE
A LUEH: CES-D 1343 B#{K 1.063, L@/ TFEEIEEMGEE, ik, &
WIS WSWRIRGEANEE A6 18 15 N R B A /N B 2> 8 L CES-D 194>
Whn; A OLS #BiA4AN FE ALYt n] DAS BRI 4510 . BEAL(4)~(6) LA
T HIADACRER VR AR B, IV-FE 255 BoR S N5 2 R -7 210 bR
H-0.009, FREARSIREARM L, S ORBEA H DA ARE R 1A 26 B AR
0.9%, {HIERERIFA R, (i OLS BiAFI FE A7 15 3 1 45 5 24
BT~ L “HtELE” 4R R R, IV-FE 4R ERSNFEE
PREG I REN-1.687, HAE 1%MKF LEZE, RRENERSNIEEERR
AT DM SLAE “HIARTE S 7 45 1S 7 FRAR 1.687, HIARTE 4 W35 0855, 1t
A, SFEESIE N USURIR A A5 18 5 0 5K AL /M 8 23 3L CES-D
35380 487 FH OLS BLAYFN FE A 2Y th mT LLTS 2R 2518 . BEAL(10)~(12)
DU AT 1) “RRARk G287 4EJE453 5y NI &, IV-FE 2R BRSm¥RE
RIS R BN 0.624, HAE 1%MKTF L&, RRRNERSNFLZER
AT DU LA S AT ()« FRAR AR 25 7 4EFE 104520 18 0 0.624, ARG 25t
ETS: fHF OLS BRI FE 1715 311 45 5t 251

ZELFTIR, S InFE R Bh T s i e b AT I 26 R G AR R R0
HRA REAKF,  EAR IRAS 2 ALt BRI IR (M5 2 3 BRI, X AT RE S
PR FRE AR PRI 7T FEAS /2 5% (Wang & Zheng, 2021).

K 4.1: FEZRRITR R E R CES-D 4540 F2E 15 H BLIARE IR 1 820

CES-D 4347 R AT AR AEIR
(1) @ 3) “) ®) (6)
OLS FE IV-FE OLS FE IV-FE

0.2267  -0316 -1.063""  -0.016°  -0.003 -0.009

B A% 2

B (2.16)  (-3.14)  (-6.16)  [-1.92]  [-0.39]  [-0.65]

P -1.888°7  0.000  0.000 -0.125""  0.000  -0.125"
7 1884) () ®) [-16.41] [] [-16.39]
= 0.003  0.067  0.105  -0.000  0.002  0.000

e

(0.51)  (3.71)  (5.43)  [-0.05] [0.58]  [0.08]

ZHER 09617 0.000 0.000  -0.057""  0.000 -0.054""
4 (-5.19) ) ) [-3.76] [.] [-3.57]
BRI -1.75777 -1.449° -1.44777 -0.1007" -0.1317° -0.099""



(-10.16)  (-4.52)  (-4.50) [-7.66]  [-5.92]  [-7.53]
EEAEE 27087 079577 0.8807"  0.192"  0.0747 0.1917
PSR (22.91)  (4.81) (5.28)  [20.30]  [5.81]  [20.13]
EHSm -0227 -0.121 0.003 -0.023 -0.028 -0.022
EIFEE: (-0.91)  (-0.51)  (0.01)  [-1.21] [-1.57]  [-1.10]
L . 0146 011777 01137 -0.007  -0.002  -0.008 "
K IE RN

(-4.66)  (-3.44)  (-3.33) [-2.94] [-0.59]  [-3.18]

0434 20009  -0.015 -0.026 " -0.003 -0.026""
NN

(-13.40)  (-0.29)  (-0.49) [-10.65] [-0.90]  [-10.68]

0.634"  0.000 0.000  0.044™  0.000 0.041""
Hi X

(11.60) () () [10.46] [.] [9.32]
/\ g
™A [EH 2 - . - - - o
5\&& = T X = rE rE
FEA &= 14476 14476 14476 14476 14476 14476
R? 0.102 0.503 / 0.059 0.139 /

vE: YR EAN CES-D B0, AL HE:, URTENEER

HASREARIN, A FHSF i bRk s =L ™
TEE;, OFANtE, [T z1E

I BIFTRIE 1% 5%F1 10%[17KF

® 42 FRBREAAT JE IS CES-D 5838 % 4E 157 521

“HIHETELE " HEREAS

“RARTELE T YRSy

(7 (®) ) (10) (11) (12)
OLS FE IV-FE OLS FE IV-FE
0328 -0.522" 1,687 0.1027  0.206™" 0.624""
RBEBR
(-3.61)  (-5.79) (-10.86)  (2.90)  (5.19)  (9.16)
P 175477 0.000  0.000 -0.134""  0.000  0.000
(-20.13) ) () (-3.97) () ()
i -0.008  0.058" 0.118™" 0.0117"  0.009 -0.013"
o
¥ (-1.29)  (3.59) (6.76) (4.83)  (127)  (-1.65)
_ -0.706™"  0.000 0.000  -0.255""  0.000  0.000
ZHEREE
(-4.38) ) ) (-4.08) ) ()
. -1.4917" -1.423™ 141977 -02677  -0.027  -0.028
BSURAR I
(-9.91)  (-4.95)  (-4.90)  (-4.57) (-0.21) (-0.22)
EEAEEE 227177 055177 0.6837 043777 0244 0.196™
95 (22.10)  (3.72) (4.56)  (10.97)  (3.75)  (2.99)
REZME  -0.036  -0.021 0.171  -0.1917°  -0.100 -0.169"



TT R (-0.17)  (-0.10)  (0.80)  (2.28) (-1.07) (-1.79)

-0.145™ -0.146™"  -0.141 -0.001  0.029"  0.028"

K JE R
AIEIER (-535)  (-4.81)  (-4.59)  (-0.05)  (2.20)  (2.05)
0316™"  0.012 0.002 -0.118"" -0.021° -0.017
NN
(-1123)  (0.44) 0.07)  (-10.81) (-1.73) (-1.42)
0.527°"  0.000 0.000  0.1077°  0.000  0.000
X
(11.09) () () (5.83) () ()
N =
A 52 XL
N s 7 £ B2 7 £ £
FEAE 14476 14476 14476 14476 14476 14476
R? 0.096 0.469 / 0.033 0.269 /

FE: MNAEECA CES-D RSN FA0N, AR HE: ™. 77
I MBRIRTE 1% 5% 10% BIKTF ERE: OF Rt 535

2 FR A IS

ASCAEREAT STUE AT IR i, 2 AN T ERAL I, (R R 220
FrEARIS G 1R B A5 S HARORER o] AR T8N KB, L in i 77
& BRI A RSN T S bR b6 R 39 2, PRIkt v DAfSlE FH 52
NWFTE AL, TR S A RRE AR LS, 45 RNk 4.3 Fin: g2 L CES-D
BROG S TR AR R, 2 DS HIPIALE R R A &,
PLANMA R AR AR P O BRI 25 SR 2 — B0, IR SCRF AL S5 e B
B AR fEE

*43: Fafgtetaie

CES-D & 157> “HIHRTE 2 “RItkfEZE” FIHBAEIR

M EA M E N M X M e

A O-1.0637" 1123 2168777 2166377 0.6247" 0.540™  -0.009  -0.018
ZE (-6.16)  (-6.07)  (-10.86)  (-9.94)  (9.16)  (7.43)  [-0.65]  [-1.17]
0.000 0.000 0.000 0.000 0.000  0.000 -0.125"" -0.124™"

5]

) “ “) ) ) ) [-16.39] [-11.73]
. 0.1057 011377 011877 0.12177  -0.013"  -0.008  0.000  -0.000
o (5.43) (5.39) (6.76) (6.38)  (-1.65) (-0.97)  [0.08]  [-0.82]
= # o 0.000 0.000 0.000 0.000 0.000  0.000 -0.054"" -0.084""
2 ‘*El
;Z 0 0 0 0 0 () [357  [-533]
W 14477 214577 21.41977 2142277 0.028  -0.035  -0.099""  -0.109""
R (450) (475 (-4.90)  (-5.13)  (-022) (-0.29) [-7.55]  [-8.06]
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WA
SE

NS

ON

HhIX

N
e
RO
B A
=

S SE O\ AT ORE @

=

£
>¥mH-\

0.880°""  0.8717"
(5.28) (4.45)
0.003 0.077
(0.01) (0.28)
0.113™ -0.098"
(-3.33)  (-2.65)
0.015  -0.018
(-0.49)  (-0.53)
0.000 0.000
() ()
& &
14476 14476

£

0.696
(3.94)

0.213

(0.85)

-0.129™
(-3.87)
0.002
(0.07)
0.000

)

=)
e

14476

%

0.196"
(2.99)

-0.169°

(-1.79)

0.028"
(2.05)
-0.017
(-1.42)
0.000
)

=]
e

14476

£

0.175°
(2.28)

-0.136

(-1.25)
0.031"
(2.16)
-0.020
(-1.53)
0.000
()

=)
rE

14476

0.1917
[20.13]

-0.022

[-1.10]
-0.008"""
[-3.18]
-0.026""
[-10.68]

0.041
[9.32]

=
=

14476

0.0117

0.199™
[16.16]

-0.036

[-1.46]

[-3.86]

sk sk

-0.028

[9.78]

0.042
[8.50]

=
=

14476

FE: HRASEDN CES-D RS ESH TA370 . A8 A R B THE
2 [ AR BN R A VR REAR IS, A3 PP bR s ™

5% 10% MK B2 OF N tfE, [P Nz E.

3.5 B
(1 5

N T AR IRE AR A T RO B AR FR I RZ IR, X0 40 FE A
AT SRR, ERWE 44 Fon. EREFHEREELERER, &
IR ARBE AR AT LA JL CES-D #3490 3 B (5 M -1.095; oftk: -1.022),
H = BARIULE PR YE B A o B b, T e S vk 2 I AR AR 48 B 1453
Iy HEE A THE s BRI IR FME A RS, HR2 IR KT
SYERIZ ) IV-FE S5 55K E, SnaRg R T 5 R N & R0 2 g 5
IR AR KT 5 T Lo AR b e RO HR e, (HR 2 3R B,
A BRI R R 2 7% 2 DRB R AR 55 3 25 S mise i, S5 AN 55 3 T
F Bz oA R AR, (H Lot Rl DL AR 55 3 i fa A B
Z IR RIS A TE S RN 2 2, Ak E R E RIS &«

UL RIFRIRTE 1%,

Z B BRI B3 2 7 (Kim et al., 2015; S22, 2020).
R 44 TR A RV AT J B B A 5 1 52 1)

CES-D #15

“IMHRTEZE

“BIRAEE

FHBAEAR




Z)

" -1.0957" -1.689" 0.594"" -0.007
(-4.87) (-8.44) (6.33) [-0.39]
-1.022"" -1.676"" 0.653"" -0.010
Lotk
(-3.88) (-7.00) (6.61) [-0.48]
P vs.
i T;S o om 0.014 -0.059 /

T HPEAEDY CES-D R UMD AR 00, A RETHES
YA AR S MARRERRT, I PEILER 0N 7T T T IRIRTE 1%,
5%A1 10% 9K ER2E; O tE, [T 2 (8. AREEES] 7 AMER E
ROSANERYE RSN FTAT IR H A2 5, IRTRIER TR .

(2) FEi

FZRER) 60 & 20T IR IR E S ERS, FILL 60 2 NS FR X4
W REARBAT BT, ERWE 4.5 . SRER: BNFELEK
Af LA 60 % DL A R G CES-D 134 i3 FRAIK 1.057, HAE 1%[97KF
FRZE: # 60 ZLUNERNERF CES-D 34 5 %K 0.374, HIE 10%
7KF BB A, BURBOIER MM ERE A Z A EREZ R =
0.055). AT S, X 60 5 KUL FANER, SargimimR_ i1l
SRIAITH o3 R FRBR A 46 4 5 L 0015 20 B 360, {H e 535 PR AR LR S AR 4
B AR 4y, BRIHE B O BRSPS B8 2 0 (RN 60 2 LUR I
AT JE RV, S35 22 PRI 1R mT CARRAR L AR S i &5 4 B L1134y
H @2 BN HAE R A iE o R 4 4 B A5 7, A4S O
PR KPS FR B A s 1T LR 2 ARBE T 60 % DAF 8 RAE“ B G 45
J7 THNP S 225 = T 5 60 2 K DL bR RIREm, MifE “HatE S ” J7 ot
TREZR . WA, SINFRE RN E R DUHIAR R [ B A3 (0 5 e 75 7
AMEB AP AARE . B ERIEO TR R E 2, X T 60 & LU &
RS R SR 2R JIAFAE, I RN E R & & — AN e, i
PSS T R PRBR O FE AR AR s s i T 60 % R LA ERIR RS, mTEA
BRI S AL, DR o a0 T 4 B ) o 3 B R 3 (AR,
2018).

K 4.5 FELARKT A R R AT RO B R Fr 5 i)

CES-D &4 “HHLf “RIR A

e o e HHREAR
X -0.374° 1122 0.749" 0.009
60 ZLF (-1.74) (-5.86) (8.70) [0.51]

Heokok kokeok ek sk

60 % UL L -1.057 -1.449 0.392 -0.025



(-4.20) (-6.36) (3.95) [-1.19]
60 % ) UL

-0.683" -0.327 -0.356 /
vs.60 & LR

FE: HRAZEDN CES-D BREA B T30, A6 A R B THE
N AR B R A IVAREARIN, SRR ™ T T BIFORAE 1%,
5% 10% 8K BB O i, [1H08 2 (8. ASRENAER] 7S 2
RS AR R ST A I H 22 &, IRTRIER TR,

(3) 454

N T ik IR TR ORB R AR J RO B RS20, 0 AS TR 1t 7
FEARBAT RN, SR NE 4.6 Fin. GRER: T ARRGEHRN
MR MERINS, ZI07%8 (R FH IUAMAREE IR 1 ME 2 HJ0 12 2 52
HS2 S INFRE ORI AT DA A A J& 14 & R F) CES-D 1543 F#{% 1.054
gy, HAE 1%0KF ERE: BARTE, 20372 (R AT DL 25800 LA
HREFE b3, TRt 2 38 I LA e i) v 4 A< RRBR A 26 4 B B 145
ore MBS INFFERRIT FAERLE . &5, M RS RN E Rk
YLIEANRE W35 PR AICI CES-D 19454 BLARSKRUL, Zhnae CrR i n] LLRE
AR IER S S 4B F 10185, (ER A S HAE S Ml T 1 AR 1 4
YEPE ERAS NS N, AR O B B KT A BB . RS
I, ZINFE2ARE M BER B AE M IS RS R A IE LR E 25, W
BT R R 2 AR BE N BT R, AT CLUS kR & N T & AR R XU
At R, ZORIZ a8 0T LS AR 5, R R I 225 10 B 4t
AFRIEE: HFER, XFFREG. B, BEEsENERTS, FER
W Dy FLAh AL ARG SR AL 7L B SCRE, BRG] DAE 2 PR 4 0 PR R
(Engelhardt et al., 2005); IXhAlif5 = Z (A2 7 H A B .

K 4.6: FEEARBN AN R A WIR I ) AT o R0 3Lk 1) 52 i

CES-D &f3  “4WHEts R IIARE

Vi @ @& R
. -1.054™" -1.738"" 0.684"" -0.013
DR (-5.86) (-10.76) (9.50) [-0.89]
KRG 5. WMk -0.852 -1.265" 0.413° 0.028
Vi (-1.25) (-2.03) (1.71) [0.58]
CUE LA vs.
ARUE. B, A -0.202 -0.473 0.271 /
oy &

T HPEAREDY CES-D R UMD AR T30 m, A RE A THE;
MR AR S MRS, - PEILBR 0N 7T T T IRIRTE 1%,



5% 10% KPR O off, [10 8 z . ARRRHEEE] T AR E
RN M ERUS IRAR LA T BOFE b A2 &, IR TRIEAR T H17R .

(4) FEELFAEH

NT BB ER T IR AR AR J& RO B BRI, 0 R & 551
DA REARBEAT B RME T, GERWE 4.7 . SGRER: STFARIN
FHARRIR R E RS, SINFRE AR BRI MR I TE B 5
W) o {HE 23 N 35 52 ORI AT DAE 32 BRI HR RSN B AR 1) M J& R CES-D 13
gy (PR -1.281; fRUN: -1.485), BEAKME, SNFrEMRK AL
B E U SR PR AR FE (15 4, TRt 2 8 A S A T (R AR AR
g AR (HEX T BRI B RIS, SINFEE iRk
SRIFIRE T A <HNAR 17 & 4E A5 4« N ARG 46 dE g 159 5y, (HaR %
I E, XT CES-D 343 R E 5 o X LA FERNFER AT R RS
TR, RN 252, HUOEhSIRNTRE, 15
WNFER I E AR, (H2 AR SN BEARAMG. SRR
MAFEREESR, K PRANGZEFLREEER . TRMREE ST
L WNAE T RTTH P BRI R (S Ty, DR 3R 2 ARG T LA % PR A
PARTBUCDE A 55 25, W T JH o B i BRER 00 1) 50 3 6 28] 56 K11/ F (Chen et
al., 2019); b4k, 2 2017 K, I 2 & RIFEREFE NI RFE 1500 T 1,
s ARSI B R (e 16.26%; fik: 42.60%), 5
N RSN I LI N (5.26%), PRI HT 9 3 M 55 2 4516 52 25
ZESFHARE, NS AT L 2 2 5.

R 47 FEEOREX A RO (1 A AT T B O 3 1) 52

_ I\_Tzl‘/l‘g NESSNEN
CES-D 78 U A FIARAEIR

i
0.167 -0.957"" 0.789""" 0.005
BN
AR (-0.51) (-3.32) (5.69) [0.22]
PN -1.2817 -1.876" 0.595"" -0.005
1A (-4.47) (-7.29) (5.14) [-0.19]
-1.485™ 2.064" 0.579"" -0.025
RSN B
A AR (-5.02) (-7.63) (5.37) [-1.08]
i vs. -0.204 -0.188 -0.016 /
i ovs. & -1.113" -0.919” -0.194 /

AR E RN BRI R R



1% vs. 5 13177 -1.108" 0.21 /

FE: HRASEDN CES-D BR S ESH TA370 . A8 H R B THE
AR B R A IVAREARIN, AP BR R ™7 T T BIFIORAE 1%,
5% 10% KK BB O i, [1H08 2 8. ASRENAE] 7S 2
KOS AR R REZE BEG DLANIT A IO A&, IR TRIER TR .

(5) H[X

XPHE X AP FEAREAT R R AT, S5 RANER 4.8 fn. 4R BN Lk
SRR ES. PEEE R ARIEHLIX, SR E ORI ELAR N T A BT
R B RE SR ER A A, E R A 0T DL 3 PR AR R R
CES-D 1843 (F&R#B: -1.258; H: -1.315; 7H#E: -0.713; ZRdb: 1.640),
Bk 2 AR AR AR IS 25 4 B 1945 57, I FLAE I 1Al 120 < AR Al
FEEE e T B85y o XTELPOANHBIX IV-FE 85 5= R, KRILMX E22 00
TR ARE O BRI R i 22, UG b X R A X, B e
TUIHLIX s (2 R RIEHIXAE “HntE s ” 48 FAERE xR, H
fih 22 AN 25 . rTRE Y5 R 7 A RIBURF o] DR S bR 1 2448 5
FeEe b, BRI XA =2 RFENFE &S, BiHaHE
NTEE IR EARBEAR ZR, T 2R S 1 X 52 A5 N AHK T 5 A 38 TR 1 1 s
XEZFENME, SAKRPFAYI B FKEZ

K 4.8: FELARREAS A Hb XA RO B A R ) 2

D IR
CESDBR  winmpmasr  wppptsegr  TVPIEIR

v
N -1.258"™ 2.020"" 0.762"" -0.008
ZRERHB X
(-3.89) (-6.97) (5.48) [-0.31]
N -1.315™ -1.854™ 0.539™ -0.016
P b X
(-4.22) (-6.70) (4.46) [-0.63]
N 0.713" -1.362" 0.649™" -0.010
PHESHLIX
(-2.44) (-5.10) (5.90) [-0.45]
-1.640" -1.898"" 0.258 -0.001
ZRAbHE X
(-2.19) (-2.89) (0.89) [-0.02]
Ak vs.
AL vs. 5 -0.325 20,044 -0.281 /
s
i ”BﬁES'F‘ 0.057 0.166 0222 /
[5]
AR vs. 78 -0.545 L0.658" 0.112 /

i



AL vs. 2R

: 0382 0.121 .0.504 /
#i

At vs.

AL ve. 7 -0.927 -0.536 -0.391 /
#i

i ”igs'ﬁ 20,602 L0.492 0.110 /
H

FE: HRASEDN CES-D RS ESH TA370, AEH R B THE
N AR B R A IVAREARIN, AP BR AR ™ T T BIFIORAE 1%,
5% 10% KK BB O i, [1H8 2 (8. ASRENAE] 7 2
RS AR X AT A I A&, IRTRIER TR,

4.7 RS
FIER T & A TRAA BRI, JoiE G Bootstrap VABEAT Hh /&L
Krdsrs AT SCHEHES BT FE B84 IV-FE BB R 45 R —80 Bt 2408
LA FE By B At R AT
(1) AR
LA R B R N A B HEAT TR RO BR, SR ISR 4.9 P

PL CES-D S8 MK &, RS, Ba, Ba B, HPB:LMBsFT, F
INAELE I A TR BN, RN H-0.316, BLIERLN N-0.262, [AIHERN A
-0.054, BN EN 17.20%; PLIHIE 2 4EfE 15 NN B, R8B, Ba Pa,

Bsi3, HPBaPMBsFS, RNV, BN HN-0.522, BHE
RUNN-0.482, [AIEERNH-0.040, ZANIEN 7.63%; LA“FHBLIE 24 5 15
SRR E, REP, B Bs BsiE, HPB:f MBS, RIANAFIEIEHREL
N, BN N 0.206, BELEERN N 0.220, (AR N-0.015, RN &N 6.60%.

g3 b <ARE T R R TR RS A Ji RO B @ R 1 h A2 B

1B A, FonZ g ORI T OB I 3 m AR R I AR TE i e B, 2T

et FLO g R . S5k b, FRERIN T AN E RIS, 2 HEH iR
EBERS, BT RKEFRE M LI e 2 EE LT, L
NSRS E FONTI, PRI TR m RIS S AR 2, o 4
T R T AR e (O B R e R AR T

R A49: ARSI AT R



CES-D B35 “HIRTE 4 RIS

8 0316 -0.522"" 0206
o 3.14 5.79 5.19
P 0.037"" 0.037"" 0.037""
: (2.63) (2.63) (2.63)
P -1.451° -1.063™" -0.388""
¢ (-21.87) (-17.76) (-14.69)
8 -0.262""" -0.482"" 0.220™"
. 2.65 -5.42 5.61
CEAERN) (-2.65) (-5.42) (5.61)
Baba -0.054 -0.040 -0.015
R RN
VA 17.20% 7.63% 6.60%

e T T RIRIRTE 1% 5% 10% K F ERE OF N tE. A
FNFEEH] T AR SR ETE i RE, RTREA TR,

(2) #EEBAR

DAt 22 B A A AR B AT R SR SR, 25 IR IER 4.10 FoR. B
CES-D B3 AR, RHPB, Ba fs B, HB:LMBsFS, Fon
TEAERR Iy TR BN, SR 9-0.316, BLEERLN J9-0.296, 18145 2% 3 9-0.020,
WBLEN 6.36%; LATIHRIE 45 4 [E13 9 NN L5, REB, Ba Bu Bsid,

HBaBMBsIF S, FRAFTERL P AR, KN -0.522, BLIEALN
-0.507, [AMERUN 4-0.015, BMEN 2.80%; LLFMAHLE 4L 1T 70 A
B, REP, Ba By BB, HBf MBS, RN, &
RN 0.206, BN 0.211, [A4ERUNN-0.005, RREA 2.60%. 45
b S B AR IR AR AR R B C g RE S AR i BN IEB,

NI FoRBINFRE DRG] DB AN JE R BEA, M fe it
OHERE. FRE SRR AR i BT RAs/b 55 sl (8] I3 58 2 ibL 2



Z 5 & 8h(Kim et al., 2015), A R T HAN M-S EARSE N, WA
N 2 TH A 2 B8 A 02 2 4O BR AR R ) B B2 AR 47 Al 35 (Lin et al., 2019;
Norstrand & Xu, 2012; #2455, 2017).

K 4.10: PRI Z A TR

CES-D &159% IR 2 R

8 0316 -0.522"" 0.206""
. 3.14 -5.79 5.19
P 0.112" 0.112" 0.112"

3 (4.91) (4.91) (4.91)

P -0.179™ -0.130™ -0.049™

* (-4.24) (-3.44) (-2.94)

8 -0.296™ -0.507"" 02117
o 2.94 -5.62 5.33
CELBERD) (299 (02 639
Fabs -0.020 -0.015 -0.005

TR RN

LAY 6.36% 2.80% 2.60%

e LT T RIRIRTE 1% 5% 10% 1K F ERE OF N tE. A
F A EE T AR SR ETA i AEE, RTREA TR,

Fi. SRE5BERRIN

AET R E R 5B A (CHARLS) 2011, 2013, 2015 fll
2018 AFEMEAE, SR T RARE-ME SN B (IV-FE) Al 1 75E PRI A
R 2 fE RO B R R, AT T R B A A S A T

TR Bk, SR REnT DLRZ IR T AN 244 Ja R OB
Y, JGHR W] DR D HAAE %, (ARBURBUITAR, Al
IR DI ECRER AR s HOR, i B R, BRI, 60 %
S UL EAT 60 & LLFE N USSR B R A T & BRSO BE AR & Hi X J=
RS N7 & AREG A0 AT DA 38 Ot O B E B KT, (B EAS[RME ) 2 [a)
AN FIAS AR 2 8] s AS TRV b X 2 o) 0 2 35 22 57, 1% 1 60 % & LA B3 A
RN BRI R B B B B AR s e, MR SEREEE, SNt
ZARK AT DOl I B s AR TR R A A S R AR, B PR A R
RINARFR RS, (Rh O3l .



MASCHISER LR KT IR DRI T AN B 5 RO B (g e
KPR R BT B, R ARORAT A4 B3t — 20 5 35 97 2 DR IS 1l BE AT
A AR . A SCHR I DL R BRI

By BAREEAFREZSIHE. AT, FERE AN P
SR RO B RN A IR, ASRE R b L B IR A2 . 58
b, BARAK RIS HIBESEIE LR, SR8 ERD IR, B EE
KME LA RAAT X YN BRI 2020 48, 30 2 Ja RIEEAFRE R
HNEIRFEKT2) 170 T8, AU 2 FAFHR R GREEFRAE R 34.9%.,
B E RN RS 14.9%, M LI AR i B0 H 8 AR 7 A2 S B s
Wi o RIS T ELE G UATATT R RAKT SN A s 5L, ksl 2 f&
RIEA IR E RIS BT E ML AITR 2 @ IR W B, Pt mi 2 R
SR IR EhRE, AR R RSO U I 22 5 R

B RSN, SRS S IRAN R . AT UKL, RE
TRESAURT 60 % J2 UL L Ja A RRMAE T, HECEBOIE AR Z R
ZEFIAPREE, XTI R TS 5 O B AR R R = 5. Xt
TRMNERINE, FRERRIOZRTZ EADMIGTIES, EhE—E
R B SECHS R A S, RIME 2 (Rt S PR A% IR B AR A RS 2%
PR e oA SR e ) SEAR Y AR & BAVE IR, SR % 28 IR I 45 e b
RIHZASTHAENL, At X PR R A AR R IR I ST A B S B e, IR
A R Z ORAMU AR HE, A T DAFE SRR SR IR E PR R A TS T XA
IO INE AT S, BN RG] .

B=, BPEIN 2 R RFEREEAGE. EEG%E. 2022 41 /]
1 FEA T HEATRE RIS 42 [ S5 T 00 St 9% e 4 ¥ Bl 9 ELF
Rik. HIZJERIFEREESMARLINERGE, G5 R NEE
W2 TFR AT MESCR I ZESE, ERAFRMIX 2 [0 2 5 RIRE
REGAFE I EZER, B TARICEZRHRHIX, FREREHEE
ISR IBOR . ANFEMLIX 2 (8] 55 RIS R e A M V7 i Had R i, ik
BRI TR AR Z RGBS HE R R, @2 5 RFER
R SR e e I PP B9 2 2 e ol 2k e D N =2 I R Pl S B ol
RIFE BHI BB Bl B4/ N IR 2 SR a R X 2 5 .

B0, ESURMNZEERIES L, S 5 HAES . AT
t, ZIngrg Rl DB B AR h2Z 48 AL 2 B3R, i fedt 3t
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FH AN PRBCE R, NHRZEAG R T S, KA ES
WS 5. B AR X ZEEs OB S, EREF
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HEE 16030, 10000, 15430, 15450, 9493, 15520, 18380, 9176, 22060, 19080. 8675, 236.80.
TR - 0.01., 0.00., 0.08. 0.02., 0.00., 0.15., 0.03., 0.00., 023, 0.16. 0.00., 0.37.-
ZHEFR 579, 6.00., 413, 508, 6.00. 3.90, 6.22. 6.00., 3.80. 6.56., 6.00. 3384
FRHE. 226, 200, 0.95., 234, 200, 101, 226, 2,00, 0.94, 210, 2,00, 0.93.-
FKARRBESERE. 024, 0.00., 043, 0.20., 0.00., 0.40., 0.17. 0.00., 037, 0.15. 0.00., 0.36.«
=2 5165,  52.00. 418, 5214, 3100, 417, 5191,  32.00. 408, 52982, 3300, 3.39..
Bt 048, 0.00., 0.50., 043, 0.00., 0.50., 0.47. 0.00., 0.50., 046, 0.00., 0.30..-
288 0.5, 1.00. 021, 0.05, 1.00. 022, 0.96. 1.00. 020 093, 1.00. 0.22..
AR 0.26. 0.00., 0.44., 025, 0.00., 043, 027, 0.00.. 0.44. 028. 0.00., 0.45.+
g0 0.04., 0.00., 0.19. 0.05. 0.00.. 0.22. 0.05., 0.00., 0.22. 0.05. 0.00., 022,
TEANHRRRS - 0.39, 1.00., 0.49., 0.63. 1.00. 043, 0.66., 1.00. 043, 0.61. 1.00. 0.49..
HHRT {ElTA - 12031.00. 5000.00. 20051.00. 13823.00. 3063.00. 21839.00. 16606.00. 6632.00. 26127.00. 19336.00. 004400, 26962.00..
HEE=- 0.96. 1.00. 0.20. 0.26. 1.00. 021, 0.92. 1.00. 028. 0.92. 1.00. 027«

EOHNEFEEIEERE KA SRHOETEHNEATHREESSESHE. THEE. MEFELAFEENEN -1 T8  FESSIOEESEY

®2: BRRSRGT 5IREETURE

(1) (2) (3) 4) (5) (6)
WA & FRE S TR ZE LS TR T
EIlEWprs OLS OLS OLS Probit Probit Probit
g EERGE -0.070%%*  -0.143%** 0.121%** 0.045%**  (0.023**  0.020**

0.020)  (0.029)  (0.031)  (0.006)  (0.009)  (0.010)

RS 1.224%%% ] 162%** 0.113%**  (.093%**

(0.055)  (0.054) (0.006)  (0.007)



Ln(Z 2% /KF) 0.028%**  (.026%* -0.002 0.000
(0.011) (0.012) (0.004)  (0.004)
158 FH 194 2% 0.054*  0.075%** 0.013 -0.001
(0.030) (0.028) (0.008)  (0.009)
ZHE TR -0.003**  -0.000 0.002*%**  0.000
(0.001) (0.001) (0.001)  (0.001)
Tt E -0.021%**  -0.008 -0.004**  -0.004*
(0.005) (0.005) (0.002)  (0.002)
KPR Y S 52 R0 0.032 0.009 0.007 0.001
(0.025) (0.026) (0.008)  (0.009)
AERE 20.014%%%  _0.014%%* 0.009%%*  (.0]10%**
(0.001) (0.001) (0.001)  (0.001)
LER G 0.061%%%  (.040%** -0.013%*%*  _0.008*
(0.011) (0.010) (0.004)  (0.004)
[ 0.006 -0.006 -0.012 -0.013
(0.024) (0.023) (0.008)  (0.009)
W R R 0.010  -1.875%*x* -0.002  0.275%*
(0.015) (0.079) (0.006)  (0.134)
| yalni 0.348%%* (. 260%** -0.020%*  -0.013
(0.054) (0.055) (0.009)  (0.013)
ECHAR PR -0.030%**  -0.03]%** 0.018%*%  (.020%**
(0.010) (0.010) (0.004)  (0.004)
InCHHH TAEURA+D) -0.001 -0.000 0.001 0.001%*
(0.002) (0.002) (0.001)  (0.001)
A b5 = -0.015 0.009 -0.002 -0.000
(0.021) (0.024) (0.008)  (0.009)
FEA 22296 22296 22296 22296 22296 22296
R-squared 0.001 0.251 0.355
Wald p-value 0.000 0.000 0.000
S Ay [ 5E BN NO NO YES NO NO YES
FEIX R [ 5 %08 NO NO YES NO NO YES

VE: ok, ok skekk) B R 10%, 5%, I%WEBE FEELET 0, 2B ICH
TR AER AR A, T EENBRFIHMREANRE LR EZ, HEE
EEHEARE. RFPTHAZ L REBEREZTETYM AL L RER

RrXeWBEE, BRTHREXTH WAL 2WEEE/NT 25%,

£ 3: WimE o ULEL (PSM) &5

k ITEBVLAD Cke=1)

AP XREH ATT

S.E.

tR g FEAE




HREZETWMERE 0686  0.853 -0.166 0.049 -3.390%** 22296
HER T % 0.129  0.084 0.045 0.015 3.040%** 22296
k YTEBVLHE (k=4

PR XPHEZL ATT  SE. tRBE HAE
HREEHIWEFEE 0686  0.877 -0.191 0.039 -4.890%%* 22296
AR T 0.129  0.094 0.034 0.013 2.720%** 22296
FRAVLE (e=0.05)

WP XHE4 ATT  SE.  tfikE AR
HREEHIMZEREE  0.686  0.853 -0.166 0.049 -3.390%** 22296
{HERf T 0.1290  0.084 0.045 0.015 3.040%** 22296
FRAVLHE (£=0.01)

WEE XFIE4] ATT  SE. tRGE MAAE
FEETHIMEFEE  0.686  0.853 -0.167 0.049 -3.440%** 22296
LT T % 0.129  0.084 0.045 0.015 3.050%** 22296
FIRARITEILIE (k=4, £=0.01)

PR XPHEZL ATT  SE. tRBE HAE
HREZETWMEME 0686  0.880 -0.194 0.039 -5.080%%* 22296
HER T % 0.129  0.095 0.034 0012 2.730%** 22296
ZULH (Epanechnikov #Z5%7)

WFEAH XHEA ATT  SE. tRKE AR
HREETHIREFEE  0.686  0.853 -0.166 0.049 -3.390%** 22296
AR T 0.120  0.084 0.045 0.015 3.040%** 22296
HZULH? (Gaussian FZER#T)

WP XHE4 ATT  SE.  tfkE HAE
HREEHIMZEREE  0.686  0.853 -0.166 0.049 -3.390%** 22296
{HERf T 0.120  0.084 0.045 0.015 3.040%** 22296
PZULHT (Uniform 1% 5%7)

WEEA XFIE4l ATT  SE. thihE MAAE
FEETHIMEFEE  0.686  0.853 -0.166 0.049 -3.390*** 22296
LT T % 0.129  0.084 0.045 0.015 3.040%** 22296
ZUCH! (Tricube 1ZER%E)

WFEA XFHE4 ATT  SE. tRE AR
HREZETWMEME 0686  0.853 -0.166 0.049 -3.390%** 22296
HER T % 0.129  0.084 0.045 0.015 3.040%** 22296




VE: k. ek, kkkn) BIRERE 10%. 5%, IEE FEELRET 0, R PAHE
HREEERRSREBE, YRARBEZITLHREEINEERRSRE

B

® 4 RAEVER R

kS ARUCHEL (k=4)

AR Wi (e T 4 e AL

WFRH XFIEZH ATT  SE. tHRKE  HAE
HRESHIMEREE 0732 0988  -0.256 0.0563 -4.090*** 22296
AR T 0.129  0.099 0.030 0.013  2.360%** 22296
FH2011 FEHAE

WFRA XL ATT  SE.  tHKE MHAE
FEETHIMEFEE  0.693 0877 -0.184 0.047 -3.920%*%* 17420
HERf T 0.129  0.107  0.022 0.015 1.420 17420
IRF BRI

WERAL xRl ATT  SE.  thkE AR
HREZETWMERE 0675  0.883  -0.208 0.039 -5350*%** 21198
HERf T % 0.128  0.099 0.030 0.013  2.260** 21198
#ULHE (Epanechnikov % & #5)
XS B H 77 7 B AL P

WFRH XfIEZH ATT  SE.  tHRKE  HAE
HREEHIIMZERE 0732 0962  -0.230 0.043  -5.200%** 22296
{HEBf T 0.129  0.094 0.035 0.011 3.140%** 22296
FH2011 FEHA

WERAL xRl ATT  SE.  thkE AR
FEETHIMEFEE  0.692 0875 -0.182 0.038  -4.740%** 17420
HERf T 0.128  0.111  0.017 0.013 1.280 17420
IRE AL FEA

W XHEZL ATT  SE.  thekE AR
HREEHIREFEE 0675 0850 -0.175 0.029 -6.060%** 21198
AR T 0.128  0.094  0.034 0.011  2.92*%%* 21198

VE: ok, ok ek B R 10%, 5%, %R E FRELRET 0, 2P AE
HRIEERRSREBHE, TRAZBELA N EHFINEERRESRE
B, WAWFSINERTECRERBEREZ., T MAYCERAA

RIERZ P M.



(=) Ml 734

RS T IRIUARA RN BE TP A S L AR S8 45 2R . A8 SR LT
W7, GNHTPTIR, A5 ARRS IRG P 2 IR R 2 OR A M AR WL U
M BRI FRE TR ZE, 2B 5 RUS R 22 ER RS
RIS TR ZRER, EENSRE THEAN, RN AT
RS RA 1, HIRE ST M ZERE 2 8% [ 0.067, HOHER T
FHMRSRSE 2.0 MAD . MERUSRE THAN, ERESRE
PR N TR 5 TUYM Z2 A P2 235 P IR 1,059, (451 A2 vHE R T 2
IR IEs 12.6 MAD . AR RBZEFRRER, WA ATT BEHAES
HEX EREIWEZEER, WERRSREDN SIS RE KT E R, R
WA DR B AR T AR S O R ARRIRE < (Wi SR LTI, ki S 20
RS RE FRE TN IMZERE L N R, SOSMER TN IIBER BT

FENFIRE ST, A SOR R SH%32 9 4F LB IBE F IR ubreds &
FEARRN I AP REAR  35 30 S IR (MR 2 B AR RS IR I 52
BOR, BT HEERS RIS, WA LS E R RS RE DRI
TAERRIFREGINIRE ST, BEMTRAL T REETUNMZE .. & 6 FEHRER,
ERHAEERNTET O FHTHAN, ERESRETIRBGER DAL
I WU ZE R 82 PR AIC 0.183. MIAER B HFERAKT 9 FHITHA
W, EIRFEMIR E A 0.384, HZARRS (RE I RENS 5.2 32 TH A N2 HER T
WMERMR. PN RBERRREY, BRESRENIDNTFEE
TRIYIRE 1 IS SCAE 2 BOR IR BRI 2 U5 8 A S . IXRE, R AR
2 3% T B FEPRBAS AN TR 2 e T RE 7 SGE 1R S a8, T iE S8
T AR FRE SN TR BT HE

e, ASCE R4 R RRAE N FIBE J1X —HUfil o T2 ik P 7 i B
K, T ORI KRS, DRI BRI 1 B TR S 2k B R R E &5
B, LS 51, SEAWRNERRS R P22 2 1A G
Bo I, &SRS R B k32 BRI EE R, AT DAt e 6 2 AR O
SR IINFIRES IR . SRR, ELMETHAN, mRMAAE
LRRSRE 1, HFREETUIRZREE & B35 MK 0.113, Hog TN
FRIMR SIS 4.3 DAY TAESETHEAN, BRI 522
N 0241 M 1.6 NE Y . REZEFREoR, LVERFRE SRR E AT
RER R Z RIS IREPIBE, TP TRE ST m Z R

R 5. HLEIR IS4

DHAER: RUSRE
AR ERUE G IS
#H il

b
B

ATT  S.E. t Ao 06




& MW
R 0.570  0.637 -0.067 0.011 -6.210%*** 20158

W 7=
HE T TR
;ﬁm) é 0.101  0.080 0.021 0.012  1.780%* 20158
FRE LM
- 1420 2480 -1.059 0255 -4.160%** 2138
HE T TR
;;fﬁ A 0.293  0.167 0.126 0.050 2.490%** 2138
FEZEHMmE (1-0) -0.992  0.182  -5.45]%%*x*
HERHIHE (1-0) 0.105  0.035  3.001%***
DA, ZHEFER
2H AR S HUE SO I I ] =
AR , I ATT SE.  ti¥E E *
H 7H &
7 E 4 MW
. 0.626 0.740 -0.113 0.038  -3.00%** 11799
HE T T 4
gmj é 0.123  0.080 0.043 0.015 2.800%** 11799
£ EH M
- 0.741 0.982 -0.241 0.075 -3.220%** 10497
HE T T 4
;;fmj é 0.131 0.115 0.016 0.020 0.890 10497
FEESTHmRZE (1-0) -0.201 0.084  -2.393%*
HERHE (1-0) 0.035 0.022 -1.591
A E. B
2H AR S HUE SO I I ] =
AR , I ATT SE. tlkE E *
H 7H &
It & & W
- - skkk
- 0.626 0.740 -0.113 0.038 -3.00 11799
HE Tl TS
gﬁw é 0.123 0.080 0.043 0.015 2.800%** 11799
It & & W
- 0.741 0.982 -0.241 0.075 -3.220%** 10497
HE Tl T
gmj é 0.131 0.115 0.016 0.020 0.890 10497
FREZE M ZE (1-0) -0.128 0.056  -2.56%*
HERFUHE (1-0) -0.027 0.017  2.704%**

VE: k. ek, kekkq) BIAERAE 10%. 5%, 1%HWEE FEEFRELT 0, £PAHE
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T CHARLS 2011-2018 fE[##iE, 43R PSM ik s 72 RIS IRE
DX ANA TR 2 4 TR R 521 o

AR, BRESERE&EERERANNNFRLZETIRZE. Bk
Ma, WRMNEGESINEZ AR, HIREETHRZREE S 0.191,
HBONHER T MR 2385 3.4 ANE S . EEAFEITE A, A
[FEIREAS B AL SO FE AR AR /N AN 7 RER I, BiRg5 i ikIAAR e, [
B, HLHI TS R, ZRRSIRE TR T AN B s SR oML T,
FHARTE T A TR S MIAFIRE ST, AEAFNMARF7 2 & Tt R 2 19 21 0k
A
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The Impact of Urban-rural Health
. Insurance Integration on Labor
. Supply Evidence from Rural China

THE., HE, Ted, TFA!

Abstract:

This paper examines the impact of China’s urban-rural health insurance
integration policy on labor supply of rural residents using data from the China
Health and Retirement Longitudinal Study 2011-2018. Taking advantage of the
city-by-city rollout of the integration policy, we employ a staggered
difference-in-differences model for estimation. The results show that the
implementation of the integration policy significantly increases the probability
of rural residents having more than one job by 0.62 percentage points and
significantly decreases the likelihood of missing work due to illness by 3.73
percentage points. This effect is heterogeneous. The impact of increasing the
probability of having more than one job occurs mainly in the low-income and
younger groups, while the impact of reducing the likelihood of missing work
due to illness occurs mainly in the high-income and younger groups. In addition,
we find a significant increase in the probability of non-agricultural employment
and a significant decrease in the probability of quitting the labor market due to
illness as a result of integration policies. Overall, we find that urban-rural
health insurance integration policy is important for promoting labor mobility,
narrowing the urban-rural gap, reducing health insurance inequality, and
improving the well-being of rural residents.

Keywords: public health insurance, labor supply, integration policy

1 Introduction

In recent years, many developing countries have introduced or expanded
public health insurance schemes to cover more people and improve resilience to
health shocks and disease risks. Some developing countries, such as China,
Vietnam, Ghana, Mexico, and India, have established universal health coverage
(1). However, unequal benefit effects have accompanied the expansion of
health insurance coverage. Therefore, adjusting health insurance schemes and
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social protection programs to reach all population groups, especially excluded
groups, and alleviating health insurance inequalities will be the focus of
universal health insurance reform (2).

In China, the inequality in public health insurance (i.e., basic medical
insurance) has long existed. China’s basic medical insurance system consists of
three main pillars: the New Rural Cooperative Medical Scheme (NRCMS) for
rural residents, the Urban Resident Basic Medical Insurance (URBMI) for
unemployed and informally employed urban residents, and the Urban
Employee Basic Medical Insurance (UEBMI) for formal urban employees. By
the end of 2021, the basic medical insurance scheme in China had covered
around 1.36 billion people, with the coverage rate exceeded coverage
exceeding 95%'. Despite the high coverage rate, the system still has some
limitations, and there is a significant disparity among the three pillars in terms
of fund financing, contribution levels, and benefits. Furthermore, China’s
long-standing urban-rural hukou system has led to negative impacts of the
fragmentation of the health insurance system and the dualistic division between
urban-rural areas. Compared to urban formal employees, rural residents are
always at a disadvantaged position in terms of the level of health insurance
benefits (3). Consequently, in 2016, the State Council decided to end the
urban-rural hukou restriction in the public health insurance systems and
gradually integrate the NRCMS and URBMI nationwide, establishing the
Urban and Rural Resident Basic Medical Insurance (URRBMI) to cover both
urban and rural residents. The URRBMI has broken the urban-rural dual
structure of the past medical insurance system, unified the reimbursement drug
catalog and designated medical institutions, and eliminated the gap between
urban and rural medical insurance benefits.By the end of 2019, most cities have
completed the integration.

Scrutinizing and evaluating the effects of integration policy is crucial to
finding healthcare solutions that promote social equity and benefit all people.
The labor supply, as a direct source of wealth creation, is of paramount
importance to individuals’ survival and development.For this purpose, we
investigatethe impact of integration policy on labor supplywhichis a
non-negligible economic variable. Throughout the relevant literature, there are
two opposite paths of the impact of health insurance on labor supply. On the
one hand, health insurance can compensate partial healthcare expenses of the
insured, which is actually equivalent to increasing the household income. At
this point, workers will choose to replace labor with more leisure so that health
insurance will reduce labor supply(4, 5). On the other hand, getting access to
health insurance can promote workers to increase the utilization of healthcare
services, thus promoting health improvement, reducing the time spent sick, and
ultimately increasing the probability that the insured choose to participate in
work and increase working hours (6-9). Measures of the urban-rural health
insurance integration include increasing reimbursement rates, expanding the list
of reimbursed drugs, allowing non-local reimbursement, and reducing
deductibles, etc. Theoretically both income effectand health effect exist, and the
magnitude of each effect is ambiguous. The extent of the integration policy's

! Data source: National Healthcare Security Administration of China (2020)



impacts on labor supply and how they are channeled calls for rigorous
empirical analysis.

Taking advantage of the gradual rollout of the integration policy at the
prefecture level, we use a staggered difference-in-differences (DID) model to
estimate the treatment effects. We exploit data from four waves of a large
Chinese household survey, China Health and Retirement Longitudinal
Study(CHARLS), to match individual-level information with the integration
timeof cities. From baseline results, we find that the implementation of
integration policy significantly increases the probability of rural residents
having more than one job by 0.618% and significantly decreases the likelihood
of rural residents missing work due to illness by 3.73%. This result suggests
that integration policy increases the employment flexibility and provides
protection for rural residents’ work,which has brought significant welfare
effects to rural residents in China.

To test the parallel trend hypothesis and observe dynamic treatment effects,
we use event study estimation. Moreover,considering the heterogeneity
treatment effects, we applySun and Abraham (10)’s approach. The event study
estimation results show that the coefficients on interaction terms are small and
indistinguishable from zero before the reform occurs. This attests the parallel
trend hypothesis to ensure that the target variables in the treatment and control
groups share a common pre-trend. The estimation results of the event study also
verify the robustness of the staggered DID results. After implementation of the
policy, the absolute values of estimated coefficients become larger and
significantly distinguishable from zero. This implies that the labor supply in the
treatment group is significantly different from that in the control group at
post-integration period.

Next, we further scrutinize the effects of integration policy on eightjob
statuses and five reasons for leaving the labor market. The findings reveal that
integration policy increases the probability of non-agricultural employment and
reduces the likelihood of quitting the labor market for health reasons. It
demonstrates additional evidence of the welfare effects of integration policy,
suggesting a role in promoting rural-urban labor mobility, improving the health
status of participants, and delaying retirement. Moreover, the impact of
increasing the probability of having more than one job occurs mainly in the
low-income and younger groups, and the impact of reducing the likelihood of
working due to illness occurs mainly in the high-income and younger groups.

We furtherverify the robustness and validity of our model. We restrict the
samples to the cities that implemented integration policy over 2011-2018, and
the results remained consistent with the baseline. We then conduct two placebo
tests, including randomly setting policy time and treatment group. The true
policy effects are significantly different from the placebo test results,
suggesting that the changes in labor supply are not caused by other random
factors. The robustness of our results is demonstrated.

Our study contributes in the following two aspects. First, we address the
endogeneity problem using a quasi-natural experiment and a causal inference
approach. There have been many researches combining the quasi-experiment
with DID methods (e.g., 11-15). To alleviate the endogeneity between health
insurance participation and outcome variables, these literature use DID method.



We complement this type of literature by studying the impact of a quasi-natural
experiment, urban-rural health insurance integration policy, on labor supply
using a staggered approach which differs from traditional DID. In addition, we
keep up with the latest research and take heterogeneous treatment effects into
consideration, making our arguments more rigorous and credible.

Second, our study contributes to the literature on the evaluation of the
effects of urban-rural health insurance integration policies in China. Most
scholars have focused on the effects of URBMI or NRCMS on labor supply
(16-19), while relatively little literature has previously focused on the
implementation effects of the urban-rural health insurance integration policy,
especially on labor supply. Chang, Su, and Zhou (20) use Chinese Labor-force
Dynamics Survey (CLDS) data, find that integration policy benefits residents’
health and mitigates the negative effects of health shock on work, and this
effect is more pronounced among rural residents. Huang and Wu (21) use
CHARLS data of year 2011-2015 and find that integration significantly
increases the utilization of inpatient care among middle-aged and older rural
residents, and this positive impact is particularly pronounced in poorer areas
due to the increase in health insurance benefits. This paper fills a gap in the
literature by exploring the impact of urban-rural health insurance integration
from the labor supply perspective.

The remainder of this paper is organized as follows. Section 2 introduces
the data sources, variable selection and empirical strategy. Section 3 discusses
the empirical results, including the baseline results, heterogeneity analysis,
robustness test and placebo test. Section 4 concludes.

2 Materials and methods
2.1 Data

The data used in this paper are from the China Health and Retirement
Longitudinal Study (CHARLS), a survey conducted by the National School of
Development of Peking University. The baseline survey of CHARLS started in
2011, targeting residents aged 45 years and older in China. These samples are
followed up every two or three years, with a follow-up rate of about 80%. The
CHARLS questionnaire contains a large amount of information about
individuals and households, including demographic backgrounds, health status,
cognitive status, labor supply, household income and expenditure, etc. It can
provide strong support for our empirical study. In this paper, we use data from
four waves of the CHARLS in year 2011, 2013, 2015, and 2018, which
basically cover the pre- and post-integration periods of urban and rural health
insurance integration in most cities.

To meet the needs of our research, first, we restrict the sample to rural
hukou individuals, which is because the integration policy mainly raises the
benefits of rural residents. Second, we only retain the sample aged 45-75 years
old, which is because the elderly people have lost their labor capacity, and
including the elderly in the regression will cause the estimation errors. Third,
we also exclude individuals who have never participated in any social health
insurance program in the four waves of CHARLS for the reason that they are
not affected by the integration policy. Finally, we obtain 50,012 observations



from 15,888 individuals, which are from 124 cities in 28 provinces in China.
2.2 Variables

The key explanatory variable Integration. is a dummy variable that
indicates whether a prefecture-level city ¢ implemented the urban-rural basic

medical insurance integration policy in year t. Data on policy implementation

in prefecture-level cities are mainly obtained from two sources: the Peking
University (PKU) Law database, and the official websites of each city’s
government and human resources and social security bureau. PKU Law
database includes national laws, administrative regulations, local regulations,
etc. By searching local regulations and documents, we get the accurate time
when some prefecture-level cities implemented the integration policy. For those
cities not included in the database, we choose to search documents and news on
the official websites of the government. Ultimately, we obtain data on the
timing of integration policy integration for 124 prefecture-level cities, all of
which hand completed integration between 2004 and 2020. The policy
implementation dates are precise to the date. By comparing the survey date and
the implementation date of the integration policy, we obtain the values of the
key explanatory variable Integration,.

The explanatory variable in this paper is the status of individuals’ labor

supply. We choose whether the individual is currently working now (Work1),
whether the individual has more than one job (Work2), working hours per
week (Work_time), whether the individual missed work because of sickness in

the past month (Sick). In addition to the variables in the main regression,

variables such as types of work and reasons for leaving the labor market are
selected to represent the labor force status of older adults in further analysis.

To mitigate endogeneity and reduce the estimation error, we also select
individual-level and city-level control variables for regression. Individual-level
control variables include marital status, age, gender, education level, and
number of children. City-level control variables include public expenditure,
GDP per capita, GDP growth rate, and unemployment rate, which represent the
level of cities’ economic and social development. The city-level data are
obtained from the China City Statistical Yearbook sponsored by National
Bureau of Statistics. Considering currency inflation, we take the 2011 CPI as
the baseline and calculate the real GDP and real government expenditure
excluding the inflation rate. Moreover, we take the natural logarithm of the
variables age, government expenditure, and GDP per capita to alleviate data
volatility and solve the heteroskedasticity problem. Detailed definitions of the
variables are displayed in Table 1.

2.3 Summary statistics

Table 2 shows the summary statistics for each variable. In our sample,
72.1% of the rural elderly are still currently working and 2.2% have more than
one job, which is consistent with the actual situation and indicates that
“ceaseless toil” still exists in the rural elderly (22). On average, rural residents
work 44.02 hours per week, and the probability of missing work due to illness
is 34%. As for the control variables at city-level, we find that over the four



waves, the average city public expenditure is 2.93 million (e**#°

10.76

) yuan, the
average real GDP per capita is 43,045 (e ) yuan, the average GDP growth
rate is 10.4%, and the average unemployment rate is 2.9%. At the individual
level, the average age of the sample is 58 (2*?¢) years old, 82.4% of the sample
are married, and the average education background is elementary school and
below. 46.9% of the sample are male, and there are 2-3 living children in the
household on average.

2.4 Empirical strategy

As a common method to assess the effects of policies, DID has been
widely used in empirical economics research. The principle of DID is to
construct a treatment group with policy treatment and a control groupwithout
policy treatment, and to explain the policy effect by comparing the differences
between the treatment group and the control group before and after the policy,
while controlling for other factors. Traditional DID assumes that all individuals
in the treatment group start to experience the policy shock at exactly the same
point in time. However, in some cases, individuals in the treatment group do
not receive the treatment at the same time, such as when the policy starts as a
pilot and is gradually rolled out, which constitutes a staggered DID model
(23-25). Since the integration policy is rolled out on a city-by-city basis, we use
this feature to estimate by a staggered DID approach. We use a two-way fixed
effects (TWFE) model for estimation. The regression equation is as follows:

Y;.. = a + 8Integration, + BX;, + p. + A, + &, #(1)

Where Y;is an outcome variable indicating the labor supply of individual
lat city ¢ in year t, including work status, work hours, and whether missed
work due to illness. Integration, is the treatment state variable, i.e.,
whether city ¢ has implementedthe integration policy in yeart.X;. is the
control variable at individual level and city level (see subsection 2.2). p. is the

time-invariant unobservable city fixed effect. A, is the year fixed effect. &
is the error term. Standard errors are interactively clustered at the level of city
and year.8is our coefficient of interest, i.e., the DID estimator. & equals the
average treatment effect (ATE), as shown in the following equation:
ATE = {E[ylluft = 1] - E[yllﬂrt = 0]}#

- {E[J"IJIDrt = 1] _E[yDIth = 0]}

= (Yafte'r' - Ybefore}_ (Cafts'r - Cbsfm‘e} = [:6 + ‘a't) - ‘a't

= (Yafte'r' - Cafte‘r‘} - (Ybefors_ Cbsfm‘e} = [:6 + .Iu[‘) — U= 6#(2)

The staggered DID has been widely used in the field of policy evaluation,

however, some theoretical econometricians have recently found that the
staggered DID method has the estimation bias (26-28). While using TWFE for
staggered DID estimates, the heterogeneous treatment effects are often
overlooked. The same policy treatment produces different effects for different
individuals, and such differences may be manifested in two dimensions: the
length of time since receiving the treatment or the group receiving the treatment
at different points in time. When policy effects change over time, the result



estimated by the staggered DID, i.e., & of Eq. (1), is not well-defined average
treatment effects, but rather a weighted average of ATE estimated by multiple
standard DID methods, and the weights may be negative (27). This implies that
the single coefficient estimates of the staggered DID are no longer credible in
the presence of heterogeneous treatment effects. Instead, the dynamic effects
test of the staggered DID, i.e., the event study method is an analytical tool that
may cope with this situation, so we employ it as an alternative empirical
strategy. We use the method proposed by Sun and Abraham (10) to obtain the
“heterogeneity-robust” estimator. The principle of this method is to select “not
yet treated” and “never treated” samples as control groups, calculate the
cohort-specific average treatment effects on the treated (CATT), and obtain the
dynamic treatment effects by weighting the sum on the basis of CATT'. The
specification of the event study model can be defined as:
4 4

Yin:'t =a+ rfj(f-'agj)rt + Z Vi (Leadk)ct + ﬁXirt +u+ ‘;I't + Eict#(g)

=2 k=0

Where Lagj and Leadk are binary variables indicating the j years

before and k years after the integration policy respectively, and the other
variables are the same as those in Eq. (1). To avoid collinearity, the variable
Lagl (one year before the event) is omitted from the estimation. In general, a
wider event window will cover a larger sample size and the estimation is more
efficient but there may be a larger bias. Therefore, the width of the event
window should not be too large, so we choose four years before/after the policy
as the event window period”. It is a remarkable fact that Eq. (3) can not only
display the dynamic change of treatment effects, but also test the parallel trend
hypothesis. The underlying assumption of the DID design is that the treatment
and control groups do not differ systematically prior to the event, namely, all
individuals have similar time trends in labor force outcomes. We can examine
whether the parallel pre-trend holds by observing whether the coefficient of the
lag term 7); is significantly different from zero. The result we expect to obtain

is that the coefficients are not significantly different from zero before the policy,
while the coefficients become distinguishable from zero after the policy.

3 Empirical results

In this section we report the empirical results. First, we report the
regression results of the main model staggered DID, i.e., the effect of the
integration policy on labor supply. Next, we present event study estimates to
manifest the dynamic treatment effects and validate theparallel trend
hypothesis. Then, we examine the effect of the integration policy on the types of
jobs and reasons for quitting the labor market to further disentangle the effect

! Intuitively, since treatment effects may be heterogeneous due to the different time points of
first treatment and the different duration of treatment, treatment effects are the same for
samples treated at the same time point and for the same duration after treatment.

2 We also chose 5, 6, and 7 years before/after the policy as window widths, and the results
remain robust.



and mechanism. We also group the sample by income and age to explore the
heterogeneity of the effects. Finally, we test the robustness of the model using
reduced sample size and placebo tests.

3.1 Baseline results

The baseline results are shown in Table 3. Table 3 presents the effects of
the integration policy on the labor force variables of currently working, having
more than one job, work time, and missing work due to illness, respectively.
Columns (1), (3), (5), and (7) demonstrate the results without individual-level
and city-level covariates; columns (2), (4), (6), and (8) demonstrate the results
with covariates. Columns (1)-(8) all include city fixed effects and year fixed
effects. The results show that the implementation of the health insurance
integration policy significantly increases the probability of having more than
one job by 0.618% and significantly decreases the likelihood of missing work
due to illness by 3.73% for older adults. After controlling individual and
city-level variables, the integration policy significantly increases the probability
of having more than one job by 0.524% and significantly decreases the
likelihood of missing work due to illness by 3.26%, which is consistent with
the regression results without covariates, indicating the robustness of the results.
In addition, the integration policy increases the probability of currently working
and decreases work hours, which it is not statistically significant. In summary,
it can be concluded that the integration policy has a welfare effect, increasing
the flexibility of work and improving the health of the insured, reducing the
likelihood of missing work due to health shocks such as illness.

3.2 The dynamic impacts of the policy reform on labor supply

We plot the results of the event study estimates in Figures 1 and 2,
showing the dynamic impacts of the integration policy on the variables
Work2and Sick, respectively. For both variable Work2and Sick, we observe
small and insignificant estimatesin the years before the integration policy
implementation, suggesting that there are no pre-trends which might confound
our findings. In other words, the trends of individual labor supply in the
treatment and control groups before the policy are largely consistent. The
parallel trend hypothesis can be validated. For the variable Work?2, although
the pre-trend is not 100% satisfactory, i.e., the impact at year -3 is small but
statistically ~different from zero, the impact becomes positive and
distinguishable from zero in the years after experiencing the policy reform. The
magnitude of impact is around 0.8% in the year t=1 (one year after integration)
and then steadily goes up to 1.6% in the year t=3 (three years after integration).
The estimated impact of integration on Sick undergoes a similar change.
Before the reform occurs, the coefficients are not significantly different from
zero and are all positive. However, from year O (the policy year),we observe a
conspicuous sharp jump which indicates that the integration policy has a
significant impact on the likelihood of missing work due to illness. The impact
is around -5% to -7%, which is approximately the same as the staggered DID
estimates.

According to the graph, we can find that for Work2, the impact does not
take place immediately, but it starts to change at one year after reform. For



Sick, the impact begins to occur in the year when the policy was launched. We
can attribute this phenomenon to the time and labor costs involved in finding a
job. People will decide whether to find a part-time job after deliberation, and it
is not easy for rural residents to find a non-agricultural job, which means that
changes in labor supply require reaction time. On the contrary, the increased
availability of health care resources allows rural residents to seek immediate
medical care and reduces the likelihood of missing work due to illness. As a
result, the impact has occurred since the reform year and gradually increased.

3.3 Decomposition of work status

First, we split the work status into eight types to further investigate the
impact of the integration policy on work status. The eight work statuses include:
agricultural employed, agricultural self-employed, non-agricultural employed,
non-agricultural self-employed, non-agricultural family business, unemployed,
retired, and never work. The results are shown in Table 4. The integration
policy significantly increases the probability of non-agricultural employed by
2.79%, and has no significant impact on other work types. Combined with the
findings of the baseline regressions, the insured’s probability of having more
than one job increases, who choose to engage in non-agricultural employment
as a side job. The increase in non-agricultural employment alleviates the
problem of rural residents’ employment being restricted to agriculture for a
long time, promotes rural residents’ job-hunting by self-determination, and
improves their employment flexibility. This shows that the policy of urban-rural
health insurance integration has achieved its original purpose, which is
conducive to narrowing the wurban-rural gap, coordinating urban-rural
development, and promoting the orderly flow and competition of labor force
between urban and rural areas.

Second, we analyze the effect on the reasons for rural residents to quit the
labor market. We classify the reasons into five categories according to the
questionnaire content: retired, fired, laid off, health reason, family reason, and
find new job. The results are shown in Table 5. The integration policy
significantly reduces the likelihood of quitting the labor market for health
reasons by 7.62%, and has no significant impact on other quitting reasons.
Combined with the findings in subsection 3.1, the integration policy improves
the health of the insured and enables them to continue working in the labor
market in a healthy way. At the same time, we can attribute the increase in the
number of jobs held to the improvement in health. The integration policy has
increased the level of benefits for rural residents, reduced their burden of access
to health care, improved their access to health care behavior, and thus improved
their health. Rural residents have more time and energy to engage in
agricultural and non-agricultural work. Therefore, the probability of having
more than one job has increased.

3.4 Heterogeneity analysis

We have already obtained the conclusion that integration policy increases
the probability of having more than one job and decreases the likelihood of
missing work due to illness. To further investigate the heterogeneity impact on
different groups, we classify the sample by income level and age, and the
results are shown in Tables 6 and 7.



First, we divide the sample into three groups according to individual
income: low income, middle income, and high income'. Individual income
includes individual wage income, pensions, government subsidies, social
income transfer sources, and other transfer income. The results in Table 6 show
that the integration policy significantly increases the probability of having more
than one job for the low-income group by 0.97%, significantly decreases the
likelihood of missing work due to illness for the middle-income group by
5.11%, and significantly decreases the likelihood of missing work due to illness
for the high-income group by 4.31%. The impact of increasing work occurs
mainly in the low-income group and the impact of being less affected by health
shocks occurs mainly in the middle and high-income groups. This is because
the low-income group is more focused on improving their income, and with
better health care coverage, the low-income group are able to find side jobs to
increase their income. The middle and high-income groups, on the other hand,
have more wealth and are more resilient to risk, so they are less likely to look
for new jobs and are healthier to cope with their original jobs. It is worth noting
that the fact that low-income people are not less likely to miss work due to
illness does not indicate that their health has not improved. However,
low-income people choose to keep working even when their health is poor, so
as to maintain the general level of household income (29).

Second, we regress the sample into three different age groups using a
group of 10 years. The results are shown in Table 7. For individuals aged 45-55,
the likelihood of missing work due to illness decreases significantly by 4.69%.
For individuals aged 55-65, the probability of having more than one job
increases significantly by 0.712%, and the likelihood of missing work due to
illness decreases significantly by 5.36%. For individuals aged 65-75, the
integration policy has no significant impact. This is also in line with the reality.
The younger groups are more likely to change their labor supply behavior and
obtain welfare due to the improvement of health care. Older people, on the
other hand, are less likely to participate in the labor market themselves, so the
policy has less impact on their labor force performance.

3.5 Robustness test

In addition to changing the covariates and applying the event study
method for robustness test, we use reduced sample for robustness test in this
section. We restrict the sample to cities that have implemented integration
policies in 2011 to 2018, leaving 41,335 observations from 101 cities. The
results are shown in Table 8 and are consistent with the baseline results in Table
3, indicating that our estimation results are robust.

3.6 Placebo test

Torule out that our results are not caused by accidental causes, we also
conduct a placebo test. The placebo test is conducted by randomly setting the
implementation time of the integration policy in each city and randomly
selecting the treatment group. Since the pseudo policy times and pseudo

! Similar conclusions are obtained when the samples are grouped using per capita household
income, which includes: personal wage income and transfer income of household members,
income from household agricultural activities, income from self-employment or starting a
business, and income from public transfers received by the household.



treatment groups are randomly generated, the policy variables should not have
a significant effect on the labor outcome variables, i.e., the regression
coefficients of the pseudo treatment variables should be around zero. Otherwise,
the model setting is biased. The model is estimated by repeating above
stochastic process 500 times and plotting the kernel density of the estimated
coefficients of the pseudo policy variables. The results are displayed in Figure 3
and Figure 4. The estimated coefficients under the two stochastic processes are
distributed around zero and obey a normal distribution, as expected. Meanwhile,
the actual estimated coefficients lie within the range of small probability events
in the kernel density plots. In other words, the treatment effect of the
integration policy on labor supply is not a chance event. Our findings are
reliable and robust.

4 Discussion and conclusion

This paper estimates the impact of China’s urban-rural health insurance
integration policy on the labor supply of rural residents using CHARLS
2011-2018 data. Taking advantage of the gradual implementation of the
integration policy, we utilize the staggered DID approach for estimation. We
also use an event study approach to examine parallel trends and dynamic
treatment effects. We conclude that the implementation of the integration policy
significantly increases the probability of rural residents having more than one
job by 0.618% and significantly decreases the likelihood of rural residents
missing work due to illness by 3.73%. This suggests that the integration policy
increases the availability of medical resources by improving rural residents’
insurance benefits, improves their health, increases their employment flexibility,
and provides protection for their work in a healthy way.

Our findings have important policy implications. First, we provide
evidence that expanding public health insurance in developing countries will
lead to significant welfare effects. Many previous studies have found that
public insurance programs will discourage work motivation and increase
employment lock-in. Policymakers may refrain from further expanding public
health insurance for fear of creating adverse labor market incentives (4, 30, 31).
The findings in this paper eliminate this concern by showing that public health
insurance expansion does not result in efficiency loss. Second, we find new
evidence on the role of the health insurance integration policy in mitigating
rural-urban development inequality. The integration policy increases the
probability of non-agricultural employment of rural residents, which suggests
that integration policy liberates farmers from the land, increases urban-rural
labor mobility, and helps break the urban-rural dual structure. Third, after
conducting heterogeneity analysis, we find that low-income groups and older
groups do not receive more significant welfare than higher-income groups and
younger groups. In the future, policymakers should focus more on protecting
vulnerable groups. A small portion of resources may generate substantial
welfare improvements when these resources are properly allocated to
vulnerable groups, such as the rural low-income residents and elderly, to
ultimately enhance the well-being of the entire population.

There are some limitations in our study. Due to data limitations, the survey
data we use does not include individuals’ choices of work locations, and we are



not able to study the effect of integration policy on labor migration and mobility.
Moreover, the reform was initiated only in recent years and the limited welfare
effects may be attributed to the short duration of our study. Future research
should pay more attention on the long-term impacts of integration policy and
other welfare effects.
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Table 1Variable definitions

Variables Definition

1. Independent variables

Integration =1 if the city has implemented the integration policy; =0 if not

1I. Dependent variables

Work =1 if the individual is currently working; =0 if not

Work2 =1 if the individual has more than one job; =0 if not

Work time The hours of work per week at current job, including primary work
and other work

Sick =1 if missed work because of sickness in the past month ; =0 if not

1II. Control variables: city level
Ln (Expenditure) The logarithm of the public expenditure of the city (yuan)

Ln (GDP) The logarithm of the GDP per capita of the city (yuan)

GDP_growth Real GDP growth

Unemp rate The unemployment rate of the city

1V. Control variables: individual level

Marriage =1 if married; =2 if partnered; =3 if separated; =4 if divorced; =5 if
widowed; =6 if never married

Ln (Age) The logarithm of the individual’s real age

Gender =1 if male; =0 if female

Edu =1 if no formal education (illiterate); =2 if did not finish primary

school; =3 if sishu (an old-style private school in China)/home
school; =4 if elementary school; =5 if middle school; =6 if high
school; =7 if vocational school; =8 if two/three-year college/associate
degree; =9 if four-year college/bachelor's degree; =10 if
post-graduated (master/PhD)

Child The number of living children

Table 2Summary Statistics

Variables Mean Std. Dev. Minimum Maximum Median
Work 0.721 0.449 0 1 1
Work2 0.0220 0.147 0 1 0
Work_time 44.02 25.50 0 312 42
Sick 0.340 0.474 0 1 0
Ln (Expenditure) 14.89 0.716 13.07 18.14 14.84
Ln (GDP) 10.76 0.656 8.736 15.68 10.76
GDP_growth 0.104 0.0390 -0.0290 0.212 0.102
Unemp_rate 0.0290 0.0170 0.00600 0.0760 0.0260
Marriage 1.484 1.222 1 6 1

Ln (Age) 4.061 0.135 3.807 4317 4.060



Gender 0.469 0.499 0 1 0
Edu 3.167 1.752 1 10 4
Child 2.641 1.280 0 10 2
Table 3 The impact of the integration policy on labor supply
(M @) ©) “4) ) (6) (M ®)
Variables work1 work1 work2 work2 work time work time sick sick
Integration 0.00526  0.00506  0.00618*** (.00524** -0.889 -0.459  -0.0373**  -0.0326*
(0.0165)  (0.0170) (0.00237)  (0.00249) (0.985) (1.026) (0.0181)  (0.0176)
Ln -0.0425%** 0.00265* 0.416 -0.0223*
(Expenditure)
(0.0122) (0.00150) (0.644) (0.0117)
Ln (GDP) -0.0307* -0.00247* -0.730 -0.00592
(0.0165) (0.00145) (0.540) (0.0154)
GDP_growth -0.0577 -0.00604 -3.172 0.243
(0.192) (0.0286) (11.33) (0.191)
Unemp_rate 0.0431 -0.128** 9.106 -0.332
(0.340) (0.0504) (19.83) (0.321)
Marriage -0.0165%** -2.33e-05 -0.338** 0.00148
(0.00185) (0.000492) (0.136) (0.00184)
Ln (Age) -0.735%** -0.0705%*** -35.59%** 0.0273
(0.0367) (0.00716) (1.839) (0.0259)
Gender -0.143%** -0.0152%*** -6.436%** 0.0142%*
(0.00766) (0.00173) (0.456) (0.00691)
Edu -0.00532%** 0.000837 -0.281** -0.0131%***
(0.00207) (0.000516) (0.129) (0.00228)
Child -0.00869** 0.000855 0.0843 0.00850%*
(0.00381) (0.000730) (0.188) (0.00356)
City FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Covariates No Yes No Yes No Yes No Yes
Observations 49,652 46,796 35,828 34,085 34,726 33,063 36,109 34,368
R-squared 0.028 0.139 0.003 0.012 0.029 0.076 0.001 0.108
Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
Table 4 The impact of the integration policy on types of work
6] (@) 3 ) ®) (6) Q) ®)
Variables agri emp agri sfemp nonagri emp nonagri sfemp nonagri fb unemp retired neverwork
Integration -0.00343 -0.0217 0.0279* -0.00108 0.00348 0.00542  -0.00700 -0.00363
(0.00515) (0.0214) (0.0147) (0.0106) (0.00519)  (0.00339)  (0.0157) (0.00407)
Ln -0.000222  -0.0579***  0.0264*** -0.00528 0.000335 0.00261  0.0353***  -0.00127
(Expenditure)
(0.00324) (0.0155) (0.00834) (0.00583) (0.00254)  (0.00191)  (0.0109) (0.00292)
Ln (GDP) 0.00262 -0.0497** 0.00740 0.0119** -0.00190 0.000505  0.0276* 0.00155
(0.00214) (0.0214) (0.00495) (0.00601) (0.00169)  (0.000477) (0.0149) (0.00265)
GDP_growth 0.105* 0.158 -0.143 -0.164* 0.0409 -0.00895 -0.0253 0.0372
(0.0563) (0.217) (0.126) (0.0969) (0.0419) (0.0140) (0.181) (0.0478)
Unemp_rate 0.322%** -0.161 0.198 -0.217 -0.0502 0.0149 -0.183 0.0753
(0.112) (0.373) (0.229) (0.145) (0.0763) (0.0232) (0.318) (0.0939)
Marriage -0.00220***  -0.0217***  0.0102%** -0.00226***  -0.00113***  -1.54e-05 0.0157***  0.00146**
(0.000493)  (0.00159) (0.00154) (0.000628) (0.000371)  (0.000117) (0.00184) (0.000579)



Ln (Age) -0.0528***  (.188%** -0.610%** -0.302%** -0.0208**  -0.0192**  (.799*** 0.0173*
(0.0110) (0.0339) (0.0265) (0.0221) (0.00850)  (0.00924)  (0.0344) (0.00919)
Gender 4.45e-05  0.0332%**  .(.150*** -0.0432%** 0.00541%*%  -0.00250*  0.143***  (.0145%**
(0.00268)  (0.00708) (0.00706) (0.00455) (0.00241)  (0.00135) (0.00737)  (0.00212)
Edu -0.00349***  -0.0232%**  0.0162%** 0.00558*** 0.00189**  3.56e-05  0.00384* -0.000920**
(0.000735)  (0.00224) (0.00188) (0.00126) (0.000775)  (0.000188) (0.00207) (0.000421)
Child -0.00483***  0.00462 -0.0135%*** 0.00469*** 0.000824 0.00102  0.00673*  0.000406
(0.00122)  (0.00367) (0.00235) (0.00154) (0.000854)  (0.000957) (0.00368) (0.000943)
City FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Covariates Yes Yes Yes Yes Yes Yes Yes Yes
Observations 48,441 48,441 48,441 48,441 48,441 48,441 48,441 48,441
R-squared 0.012 0.071 0.143 0.048 0.004 0.008 0.115 0.050
Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
Table 5 The impact of the integration policy on reasons for quitting the labor
M @) 3) @) B)
Variables retired fired health family newjob
Integration -0.0210 0.0199 -0.0762** 0.0201 0.00132
(0.0214) (0.0172) (0.0329) (0.0187) (0.0108)
Ln (Expenditure) 0.0319%* 0.00281 -0.0207 -0.00583 0.00977
(0.0130) (0.0118) (0.0202) (0.0128) (0.00802)
Ln (GDP) -0.00723 0.0266* -0.0428* -0.00254 0.00200
(0.00757) (0.0136) (0.0252) (0.0117) (0.00484)
GDP_growth 0.0757 -0.0155 0.0307 -0.00266 -0.224
(0.186) (0.183) (0.354) (0.180) (0.136)
Unemp_rate 0.0530 0.292 0.416 -0.509 0.497
(0.348) (0.349) (0.595) (0.392) (0.352)
Marriage -0.00448* 0.00303 -0.00577 0.00635** -0.00411***
(0.00229) (0.00242) (0.00384) (0.00285) (0.00139)
Ln (Age) 0.287*** -0.121%* 0.271%** -0.412%** 0.0234
(0.0599) (0.0473) (0.0773) (0.0616) (0.0696)
Gender -0.00592 -0.0266** -0.0723%** 0.0941*** -0.00403
(0.0121) (0.0118) (0.0168) (0.0125) (0.00789)
Edu 0.00957*** 0.00506 -0.0268*** 0.00751%* 0.0117***
(0.00352) (0.00321) (0.00555) (0.00421) (0.00266)
Child -0.0129*** 0.00439 0.00936 0.00468 -0.0133
(0.00422) (0.00419) (0.00669) (0.00429) (0.00815)
City FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Covariates Yes Yes Yes Yes Yes
Observations 9,652 9,652 9,652 9,652 9,652
R-squared 0.092 0.046 0.171 0.124 0.066
Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
Table 6 Heterogeneous effects of the integration policy: grouped by income
Q)] 2 3) “4) % Q)



Low income Middle income High income

Variables work2 sick work2 sick work2 sick
Integration 0.00970** 0.00314 0.00259 -0.0511** 0.00409 -0.0431*
(0.00392) (0.0236) (0.00450) (0.0256) (0.00445) (0.0240)
Ln (Expenditure) 0.000271 -0.0401** 0.00347 -0.0279* 0.00305 -0.00271
(0.00225) (0.0163) (0.00267) (0.0143) (0.00286) (0.0155)
Ln (GDP) -0.00353* -0.00546 -0.00328 -0.00820 -0.000622 0.00153
(0.00201) (0.0140) (0.00243) (0.0151) (0.00326) (0.0262)
GDP_growth 0.0852%** 0.466* -0.0515 -0.0347 -0.0511 0.180
(0.0393) (0.276) (0.0527) (0.222) (0.0570) (0.274)
Unemp _rate -0.124* -1.109** -0.134 -0.0576 -0.106 0.252
(0.0700) (0.474) (0.0926) (0.414) (0.0991) (0.440)
Marriage -0.000480 0.00409 -0.00121 0.00501 0.00144 -0.00345
(0.000613) (0.00281) (0.00114) (0.00346) (0.000917) (0.00297)
Ln (Age) -0.0629%** 0.0196 -0.0734%** 0.0792 -0.0669%** 0.00694
(0.0102) (0.0459) (0.0136) (0.0503) (0.0138) (0.0450)
Gender 0.0108*** 0.00155 0.0179%*** -0.0365%** 0.0170%** -0.00668
(0.00247) (0.0106) (0.00320) (0.0116) (0.00330) (0.0124)
Edu -6.96e-06 -0.0103%** 0.000379 -0.0135%** 0.00231** -0.0174%**
(0.000734) (0.00331) (0.000941) (0.00385) (0.000997) (0.00376)
Child 0.000119 0.00871 0.000621 0.00314 0.00155 0.0143***
(0.000988) (0.00558) (0.00141) (0.00601) (0.00141) (0.00549)
City FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Covariates Yes Yes Yes Yes Yes Yes
Observations 11,620 11,932 11,819 11,957 10,646 10,479
R-squared 0.012 0.109 0.013 0.122 0.012 0.108
Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
Table 7 Heterogeneous effects of the integration policy: grouped by age
(D (@) 3 @ (% (6)
Age€ [45,55) Age€ [55, 65) Agee [65,75]
Variables work2 sick work2 sick work2 sick
Integration 0.00458 -0.0469** 0.00712* -0.0536** 0.00113 0.0190
(0.00468) (0.0228) (0.00371) (0.0232) (0.00371) (0.0312)
Ln (Expenditure) 0.00713%** -0.0212 -9.34e-05 -0.0197 0.000371 -0.00850
(0.00283) (0.0144) (0.00222) (0.0131) (0.00229) (0.0163)
Ln (GDP) -0.00689** -0.00302 -0.000150 -0.0312%* 0.000575 0.0166
(0.00298) (0.0122) (0.00227) (0.0144) (0.00178) (0.0132)
GDP_growth 0.0266 0.302 -0.0447 0.151 0.00481 0.397
(0.0524) (0.220) (0.0429) (0.226) (0.0444) (0.306)
Unemp_rate -0.0684 -0.241 -0.208%** -0.454 -0.0866 -0.313
(0.0911) (0.399) (0.0760) (0.398) (0.0799) (0.523)
Marriage -3.81e-05 0.00778** -0.000674 -0.00106 0.000152 -0.000370
(0.00120) (0.00374) (0.000739) (0.00259) (0.000558) (0.00304)
Ln (Age) -0.0690** 0.0873 -0.0736%** 0.161%* -0.0191 -0.118
(0.0283) (0.0901) (0.0259) (0.0878) (0.0295) (0.157)
Gender 0.0248*# -0.0164 0.0117%** -0.00529 0.00119 -0.0261
(0.00313) (0.0105) (0.00265) (0.0103) (0.00270) (0.0165)



Edu 0.000588 -0.0134 %3 0.00169** -0.0146%** -0.000124 -0.00917*
(0.000962) (0.00340) (0.000767) (0.00320) (0.000844) (0.00519)
Child 0.00298* 0.0148%** 1.08e-05 -0.000961 -0.000285 0.0132**
(0.00168) (0.00593) (0.00112) (0.00503) (0.000864) (0.00584)
City FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Covariates Yes Yes Yes Yes Yes Yes
Observations 13,436 13,590 13,994 14,101 6,655 6,677
R-squared 0.012 0.114 0.013 0.108 0.004 0.110
Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
Table 8 Robustness test: keep samples whichimplemented the policy in
2011-2018
)] (2) (3) 4) (5) (6) @) (3)
Variables work1 work1 work?2 work2 work  work time sick sick
time
Integration -0.00499  -0.00628  0.00871** 0.00791** -0.988 -0.686  -0.0988***  -0.0399*
(0.0219) (0.0230) (0.00342) (0.00352) (1.191) (1.217) (0.0248) (0.0217)
Ln -0.0398%**3* 0.00398** 0.613 -0.0223*
(Expenditure)
(0.0129) (0.00184) (0.665) (0.0120)
Ln (GDP) -0.0292 -0.00218 -1.124%* 0.000237
(0.0189) (0.00168) 0.474) (0.0154)
GDP_growth -0.0551 -0.0291 0.784 0.232
(0.220) (0.0319) (13.08) (0.203)
Unemp_rate 0.433 -0.0879 -5.532 -0.154
(0.400) (0.0567) (23.26) (0.365)
Marriage -0.0160%*** -3.71e-05 -0.293** 0.00101
(0.00196) (0.000544) (0.121) (0.00201)
Ln (Age) -0.732%%* -0.0634%** -33.82%%* 0.0295
(0.0408) (0.00795) (1.949) (0.0280)
Gender 0.148%** 0.0161%** 6.091*%%* -0.00968
(0.00856) (0.00193) (0.466) (0.00728)
Edu -0.00648%** 0.000566 -0.256* -0.0153%**
(0.00227) (0.000575) (0.138) (0.00241)
Child -0.0110%* 0.000379 -0.0893 0.00971%*
(0.00440) (0.000804) (0.210) (0.00390)
City FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes



Covariates No Yes No Yes No Yes No Yes
Observations 41,027 38,795 29,536 28,203 28,611 27,349 29,757 28,421
R-squared 0.024 0.133 0.003 0.012 0.030 0.076 0.003 0.110

Note: (1) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (2) Standard
errors are interactively clustered at the level of city and year. (3) Covariates include marital
status, age, gender, education level, and number of children at individual-level; government
expenditure, GDP per capita, GDP growth rate, and unemployment rate at city-level.
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Figure 1 The dynamic impact of integration policy on the probability of having

more than one job
Note: (1)This figure plots the estimated impact of the integration policy on the probability of
having more than one job in a dynamic pattern based on Eq. (3). (2) Standard errors are
interactively clustered at the level of city and year. (3) Covariates include marital status, age,
gender, education level, and number of children at individual-level; government expenditure,
GDP per capita, GDP growth rate, and unemployment rate at city-level. (3) 95% confidence
intervals displayed.
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Figure 2The dynamic impact of integration policy on the likelihood of missing
work due to illness

Note: (1)This figure plots the estimated impact of the integration policy on the likelihood of
missing work due to illness in a dynamic pattern based on Eq. (3). (2) Standard errors are
interactively clustered at the level of city and year. (3) Covariates include marital status, age,
gender, education level, and number of children at individual-level; government expenditure,
GDP per capita, GDP growth rate, and unemployment rate at city-level. (3) 95% confidence
intervals displayed.
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Figure 3 Placebo test: Construct pseudo treatment groups and pseudo control
groups
Note: (1)This figure plots the kernel density and p values of the estimated coefficients when
we construct pseudo treatment groups and pseudo control groups. (2) We repeat the
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stochastic process 500 times. (3) Standard errors are interactively clustered at the level of
city and year. (4) Covariates include marital status, age, gender, education level, and number
of children at individual-level; government expenditure, GDP per capita, GDP growth rate,
and unemployment rate at city-level.
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Figure 4 Placebo test: Construct pseudo policy times
Note: (1)This figure plots the kernel density and p values of the estimated coefficients

when we construct pseudo policy times. (2) We repeat the stochastic process 500 times. (3)
Standard errors are interactively clustered at the level of city and year. (4) Covariates include
marital status, age, gender, education level, and number of children at individual-level;
government expenditure, GDP per capita, GDP growth rate, and unemployment rate at

city-level.
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Abstract:

In this study, we investigate the effect of Urban and Rural Resident Basic
Medical Insurance (URRBMI) on family supportin China.55,062 individual
samples were obtained from four waves of the China Health and Retirement
Longitudinal Study (CHARLS): 2011, 2013, 2015 and 2018. Linear-regression
model and propensity score matching are used to determine the relationship
between medical insurance and family support. Then, mediation model is
introduced to identify the mediation mechanisms. Also, moderation model is
used to estimate the moderation effect of parental education and health. We find
that medical insurance has significantly increased family support between the
insured parents and their children. Moreover, this positive effect is
heterogeneous since only families living in rural areas were affected, and the
direction of family support changed with the aging of the parents. The welfare
of medical insurance on financial status have also been proven in this paper.
The results indicate that medical insurance reduces the out-of-pocket ratio of
medical expenses and increases health investment, which can perform as as two
mediation mechanisms to affect family support. Besides, the education and
health status of the insured parents play a role in moderating the effect of
medical insurance.Our study demonstrates the importance of medical insurance
to release the burden of medical expenses, improve health investments, and
promote family support.

Key words: Medical insurance, Family support, Out-of-pocket ratio of medical
expenses, Health expense

Introduction

The public medical insurance system for urban workers was established
in 1998, and since then, China’s medical insurance coverage has been expanded
to include both urban and rural residents. By the end of May 2022, the number
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China. Hua Chen, professor in School of Insurance, Central University of Finance and
Economics. Corresponding author Xiaoxu Yang, post Graduate Student in School of
Insurance, Central University of Finance and Economics.



of residents enrolled in Urban and Rural Resident Basic Medical Insurance
(URRBMI) had reached 9.8 billion, and the national coverage rate had
increased rapidly from 64.6% in 2009 to more than 95%"'. A growing body of
studies has shown that, as an important policy to transfer health risks and
medical expenses, public medical insurance provides important health benefits
and financial benefits to residents. Specifically, evidence from Critical Illness
Insurance (CII) in rural China indicates that medical insurance has a positive
effect on eliminating health inequalities and promoting the daily consumption
of rural residents [1]. Evidence from New Rural Cooperative Medical Scheme
(NCMS) shows that the enrollment in NCMS is associated with a lower
incidence of catastrophic health expenditure [2] and better performance in
activities of daily living and cognitive function [3]. Similarly, a study of
expansions in public health insurance in the United States also indicates that an
exposure to public health insurance in one’s childhood has positive effects on
both economic and health outcomes in adulthood, such as reducing
out-of-pocket medical spending, increasing financial stability, and decreasing
the probability and mortality of chronic disease [4]. In addition, a comparative
analysis of different medical insurances (i.e., NCMS, Urban Employee Medical
Insurance (UEMI), and the Urban Resident Medical Insurance (URMI) of
China) finds that different reimbursement benefits may induce inequity in
health service utilization among middle-aged and older adults [5].

While most of the existing research on medical insurance has focused on
its direct effect on health outcomes, medical utilization, and financial protection,
the essential benefit of medical insurance to regulate family support and
intergenerational relations has received little attention. Admittedly, the effect of
medical insurance on private financial decision, such as family support within a
family, is not as noticeable as its direct effect on improving health status and
reducing medical expenses.However, it still deserves closer attention,
considering that Chinese attach great importance to mutual support and
material exchanges between their families. It is highly possible that the
expansion of medical insurance in China can work as a public channel, which
firstly influence the financial status of the insured and theninfluence
theirsupport between the children.As a result, the medical insurance can affect
the net welfare of the family members.

Based on the preliminary assumption that the benefits from the public
channel will affect the support from the private channel, this study empirically
examines the impact of medical insurance on family support, based on panel
data from the China Health and Retirement Longitudinal Study
(CHARLS).China is a good case for this study because it has experienced rapid
expansion in its medical insurance for urban and rural residents. What’s more,
the Chinese attach great importance to family support between parents and
children. Frequent and intensive family support between parents and children is
considered an essential symbol of family harmony and family happiness.

This study contributes to the literature on medical insurance and family
welfare in three ways. First, most previous studies on the effects of insurance

! Data Sources: Statistics from the National Healthcare Security Administration.
[http://www.nhsa.gov.cn]
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programs on family support have focused on public pension programs, while
the effects of medical insurance are less discussed. As a part of social security
systems, URRBMI may also crowd out or crowd in family support, resulting in
a change in the welfare of the families. Therefore, exploring the effect of
medical insurance on family support is essential for evaluating the net welfare
of medical insurance. Second, we consider the heterogeneous effects of medical
insurance, which has received scant attention in previous studies about public
support and private support. Third, we introduce two mechanisms by which
medical insurance affects family support.Thus, we are able to provide more
comprehensive explanations for the inconclusive answers regarding whether
and how medical insurance affects family support.

The remainder of this study is organized as follows. In Section 2, we
introduce the background of the basic medical insurance of China. In Section 3,
we review the relevant literature. Section 5 describes the dataset and descriptive
statistics. Section 5 presents the empirical framework. Section 6 shows the
empirical results. Section 7 provide a discussion and Section 8 gives a
conclusion of this paper.

Background

In 1998, China established the UEMI as a supporting program for the
reform of state-owned enterprises. The UEMIwas the first formal medical
insurance program in the country. Since then, a series of programs have been
launched to provide medical services to both rural and urban residents. In 2003
and 2007, China established the NCMS and the URMI, respectively. The
former aims to cover the vast majority of rural residents and the latter is
designed to cover unemployed urban residents. Thus far, China has essentially
achieved the goal of providing universal coverage of basic medical insurance
for its citizens.

Since 2016, many regions have merged NCMS with URMI and
implemented a unified URRBMI. Therefore,the coverage, financing
mechanism, treatment, catalog, and management of NCMS and URMI have
achieved equality between urban and rural residents. URRBMI employs a
combination of individual contributions and financial subsidies financing
mechanisms, residents can enjoy the benefits from URRBMI after paying the
premiums for that year. What’s more, the financing standard and government
subsidies of URRBMI have been continuously improved since its establishment.
According to the requirement of the National Medical Security Bureau, the
individual payment standard of URRBMI in 2022 is 350 yuan per capita, and
the financial subsidy standard is no less than 610 yuan per capita. After
enrollment, residents can enjoy the benefits from URRBMI for inpatient and
outpatient medical expenses. For the inpatient medical expenses incurred in the
first, second and third level hospitals, the payment line, i.e., the deductible of
URRBMI is 200 yuan, 400 yuan, and 600 yuan respectively.The payment
proportions for the expenses between the payment line and maximum
paymentline are 65%, 60%, and 50% respectively. As for the
outpatientexpenses,the payment line is 600 yuan. The payment proportion for
the expenses between the payment lineand the maximum payment line is 50%.
The maximum annual payment is 3000 yuan per capita.



So far, a large number of literatures have studied the remarkable policy
effects of URRBMI, including reducing medical burden [6] and the intensity of
catastrophic health expenditure, ameliorating the impoverishment of the poorest
residents [7], improving the benefit for outpatient care [8], and improving the
health status of preschool children [9]. Several bodies of literature also estimate
the impact of URRBMI on individual and family decisions, such as job
selection [10] and stock market participation [11].

Literature review

Many scholars have studied the impact of public policies on family
support from both theoretical and empirical views, but most of them focused on
public pension programs and ignored the potential effect of medical insurance.
In the theoretical field, scholars generally believe that if a public program
achieves its expected effect and improves the economic and health status of the
insured, then both the insured parents and their children will change their
support to each other. Whether a public program will crowd out or crowd in
family support depends on the people’s motivation. For example, Becker and
Barro point out that under altruistic motivation, the improvement of parents’
economic or health status will crowd out family support from their children
[12,13]. However, Cox believes that due to exchange motivation, children
expect their parents to offer more help or inheritance to them after insurance
enrollment.Thus, they increase the support to their insured parents in order to
obtain these benefits in the future [14]. As a result, the improvement of parents’
economic or health status via insurance will crowd in family support from
children. As for family support from parents to children, studies have shown
that after economic or health status improves due to insurance coverage,
parents tend to increase their support to children because of the behavioral habit
of taking care of their children or in exchange for companionship and spiritual
support [15,16].

In the empirical studies, Deindl and Brandt study the social insurance
systems of 14 European countries and find that social insurance will crowd out
family support received by parents and the intensity of the crowd-out effect
increases with the amount of social insurance benefits [17]. Lin et al. find that
formal insurance has a crowd-out effect on informal private support through a
theoretical model, and further verify this theory through experimental
economics [18]. More specifically, scholars have proved that the Long-term
Care Insurance (LTCI) in the United States, the public old-age support system
in South Korea, and the New Rural Resident Pension policy in China have
negative effects on family support from children to parents [19-21]. However,
little is known about the influence of medical insurance programs on family
support, especially for those support from parents to children. Deng et al. uses
qualitative methods and finds that urban families, who tend to have more access
to public welfare due to China’s dualistic welfare system, are less eager to
invest in intergenerational support or expect less reciprocity. Thus, more
empirical evidence from the medical insurance program needs to be provided
[22].

Although medical insurance is less discussed as a public channel which



may affect the private channel within the family, many studies have sufficiently
confirmedits effect on reducing the medical expense, improving the health
status and financial expectations, and stimulating the consumption demand of
the insured [3,23,24]. In addition, studies that concentrate on the determinant of
individual financial behavior have shown that a household’s financial literacy
[25], financial education [26], financial status [27], number of children and the
gender pattern of children [28] can affect the family supportsuch as financial
transfers. Therefore, the change in out-of-pocket medical expense and
consumption demand may act as mediators to regulate the effect of medical
insurance on family support. For example, when faced with less pressure from
medical bills, insured parents may increase financial support and labor support
to their children. Furthermore, children may increase the support to their
insured parents to meet their increased demand for consumption.

Based on the above literature, we can conclude that the existing studies
have conducted in-depth research on the effect of benefits from public channel
on private support. However, these studies mainly focus on public pension
programs and have yielded inconclusive results. Moreover, existing studies
generally use cross-sectional data, and thus it is difficult to provide a
convincing examination of the causal relationship between insurance and
family support. In addition, the heterogeneous effect and mediation mechanism
are seldomly addressed in the existing literature. To address the aforementioned
problems, this study uses the CHARLS panel database to analyze the impact of
URRBMI on family support and investigate the heterogeneity and mediation
mechanism of its effect comprehensively.

Data and descriptive statistics

Data and variables

Our data comes from the CHARLS database in 2011, 2013, 2015, and
2018. CHARLS wuses multistage stratified probability proportional to size
sampling to conduct a nationwide survey of respondents aged 45 years or older.
The survey follows detailed protocols for sampling, field surveying, and data
quality verification. The baseline CHARLS was conducted in 2011. The
second-, third-, and fourth-wave national surveys conducted in 2013, 2015, and
2018 aimed to revisit the same respondents sampled in the first wave. The
information in CHARLS includes individual demographic backgrounds, family
contacts and transfers, health care, and insurance. Thus, this dataset has been
widely used in international health economics research, aging research, and
family welfare analysis [29-31].

By the time the national follow-up was completed in 2018, the survey had
covered 150 county-level units and 450 village-level units in 28 provinces, with
19,000 yearly respondents in approximately 12,400 families. We generate a
series of variables required in our study based on the original database and
questionnaires, such as URRBMI, family support from parents to children, and
family support from children to parents. To identify the impact of URRBMI on
family support, we exclude respondents who were enrolled in other social
medical insurance, such as UEMI and Supplementary medical insurance.The
participants from commercial medical insurance are also excluded from the full



sample. Since NCMS and URMI in some areas were merged into URRBMI
after 2016, both those enrolled in NCMS and URMI are regarded as being
enrolled in URRBMI in this study. Specifically, those enrolled in NCMS,
URMI, and URRBMI constitute the treatment group. After excluding
respondents with missing information, we finally obtain unbalanced
cross-sectional data on 55,062 observations. We define the treatment group as
“the parents enrolled in URRBMI” and the control group as “the parents
without any medical insurance.” There are 52,734 samples in the treatment
group and 2,328 samples in the control group.

The independent variable in our study is URRBMI, the value of insured is
1, and the value of non-insured is 0. The dependent variables are Support,_.
and Support._, ,
family support from children to parents, respectively. We aggregate themoney
support in total (includes providing living expenses, paying for water,
electricity or telephone bill, paying for mortgage/ rent or other forms of regular
expensesin the past year) and the total value of in-kind payment support (such
as buying food, clothes or other itemsin the past year) as the total family
support a parent has received from his/her children. The same strategy is also
used to measure the family support from parents to children.

We are also interested in two factors that may mediate the effect of
URRBMI on family support: the out-of-pocket ratio of medical expenses and
health expense. The out-of-pocket ratio of medical expenses is equal to
out-of-pocket inpatient medical expenses in the past year divided by the total
inpatient medical expenses in the last year. Health expense is equal to the
expense of health investment and health care in the last year. The control
variables in our analysis include both individual-level and household-level
characteristics. The individual-level variables include age, gender, urban
residence, marriage status, education, self-rated health status, and public
pensions. The household-level variables include the number of children, living
arrangements, and family financial assets.

which capture family support from parents to children and

Descriptive statistics

Table 1 shows the definition and descriptive statistics of the variables. We
compare the differences between the treatment group and the control group
with the t-test and find that the two groups show significant differences in
family support. The average of family support from URRBMI-insured parents
to children is 4,196 yuan per mouth, which is significantly higher than that of
uninsured parents (2,925 yuan per month). This significant difference in family
support from parents to children initially indicates that URRBMI may have a
positive effect on parental support to children. Similarly, the average of family
support from children to URRBMI-insured parents (3,882 yuan per month) is
significantly higher than that of those uninsured by URRBMI (2,421 yuan per
month), which may be due to exchange motivation from children. In addition,
compared with uninsured respondents, insured respondents are younger, better
educated, more likely to be married, and have more family financial assets. On
the other hand, uninsured respondents are healthier, have lower public pension
enrollment rates, and are more likely to have more children and live with
children. The characteristics of the uninsured group suggest that they may be



more dependent on family and children for support.

Table 1 Descriptive Statistics

Variables Definition Treatment Control Differences
group group
Independent
variable
1 if the respondent
URRBMI participates in URRBMI;
0 if not
Dependent
variables
Total family support from
Support . the respondent to his/her  4196.393 2925.427  1270.996***
children
Total family support from
Support .., children to the  3882.124 2420.817  1461.307***
respondent
Control variables
Age Age of the respondent 60.664 61.509 -0.845%%*
Male I if the respondent i 4 0.428 0.052%**
male; 0 if female
1 if the respondent is
Urban residence urban resident; 0 if rural 0.203 0.312 -0.108***
resident
1 if the respondent is
. married or cohabitating; .
Marriage status 0 if separated, divorced 0.883 0.806 0.077
or never married
Education:
No formal 1 if the respondent has no S
education formal education; 0 if not 0.245 0.302 -0.057
1 if the respondent’s
Can read and write  [ighest level of education o7 0.222 -0.024%%
is “can read and write”; 0
if not
1 if  the respondent’s
Primary school highest level of education 0.226 0.200 0.027%%**
is primary school; 0 if not
1 if  the respondent’s
Secondary school hlghest level of education 0.332 0277 0.055%%*
or above is secondary school or
above; 0 if not
Self-rated  health | 1L very poor; 2 if poor;
3 if fair; 4 if good; 5 if 3.042 3.083 -0.042%*
status
very good
1 if the respondent
Public pensions participates in a public 0.602 0.294 0.308***

pension program; 0 if not



Total number of living

Number of and dead children,

children including biological 3.029 3.162 -0.132%**
children,  stepchildren,
and adopted children
Living 1 if the respondent living
with his/her children; 0 if 0.279 0.349 -0.069***
arrangement not

Family financial Total net family financial

4708.932 3091.608 1617.324%**
assets assets

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels, respectively.

Empirical framework
Basic empirical model
In empirical analysis, the dependent variables Support, . and

Support,_,, are individually scaled by their logarithmic forms. Specifically,
we estimate the following linear regression model:

Ln(Support;,) =
ﬁu + ﬁl URRBMIIt + IGXXI't + ﬁzYeart + ﬁ3Pl"m}inceI- + ;s
O]

where URRBMI is a binary variable, indicating whether the respondent
is enrolled in URRBMI. f3, is the estimator that we are most interested in
since it captures the effect of URRBMI on family support. X;;is a vector of
individual-level and family-level control variables. Year;is a series of year
dummy variables with the coefficient fS;representing the year fixed effects.

Barepresents the province fixed effects and 1;is the error term.

The linear regression model in Equation (1) examines the effect of
URRBMI by directly comparing the family support between the treatment and
the control groups. However, it should be noted that enrolling in URRBMI is
voluntary. Residents with higher income or greater risk awareness tend to have
higher enrollment rates in insurance programs, and these wealthier respondents
may also offer more support to their children. The unobserved heterogeneity
between insured and uninsured individuals may lead to selection bias. The key
point to solve this problem is to identify whether the family support for
residents with URRBMI are higher than the potential results if they werenot
enrolled in URRBMIL. In other words, it is necessary to determine whether there
is a significant average treatment effect on the treated (ATT). In the robustness
test, we use the propensity score matching (PSM) method to eliminate the
influence of selection bias and estimate the ATT. Besides, another problem that
may interfere with our estimation results is reverse causation. Since the data
used in this study come from a microsurvey, the timing of URRBMI enrollment
cannot be precisely identified. The enrollment time may not necessarily precede



the occurrence of the family support, which may result in the endogenous
problem of reverse causation. Therefore, we construct a new independent
variable URRBMI,;yarqg. Which captures the percentage of time that an
individual was covered by URRBMI from 2011 to 2018. Using
URRBMI, gperage as the independent variable and family support in 2018 as
the dependent variable, we can rule out potential reverse causality issues.
Propensity score matching (PSM)

Since enrollment in URRBMI is not randomly assigned, the decision to
enroll in URRBMI is likely to be affected by individuals’ personal
characteristics. For example, people with higher education and stronger risk
awareness are more inclined to enroll in medical insurance. Therefore, the
observed differences in family support between the treatment group and the
control group may be caused by two things: one is the effect of enrollment in
URRBMI, and the other is the natural differences of the two groups. To
eliminate the endogeneity problem caused by sample selection bias, we use the
PSM method to check the robustness of the main results presented in the
previous section.For individual i, family support may have two states,

depending on whether or not i is enrolled in URRBMI:

., (Supporty;,, if URRBMI;;=1
Support, {.S'prﬂl'tus: if URRBMI;;=0

where Supporty;; represents the family support when individual [ is

)

not insured, and Support,;, represents the family support when individual i
is enrolled in URRBMI. Thus, Equation (2) can be rewritten as:

Support, = (1 — URRBMI,,)Supporty, + URRBMI, Support,;, =
Supporty;, + (Supporty;, — Supporty,, ) URRBMI,,
A3)

where (Support,;, — Support,;,) is the treatment effect of the

URRBMI on family support. Since (Support,;. — Supporty:,) is a random

variable, we only focus on the expected value of the URRBMI treatment group,
i.e., the ATT:

ATT = E(Support,;, — Supporty;/JURRBMI;, = 1)(4)

For individual [ of the treatment group, if individual j can be found in
the control so that the distance between X; and X; is as small as possible, i.e.,
X; ~ X;. Based on the ignorability assumption, the probability of individual i
and individual j being enrolled in URRBMI is similar. Thus, Support jt can
be taken as an estimator of Supporty;, i.c., SUpporty,: =S upport;.. We can
use(Support,, — Support,,,) = (Support,, — Support ;e)as a measurement

of the treatment effect on individual i.



We use the “propensity score” proposed by Rosenbaum and Rubin to
measure the distance between X; and Xj[32]. The propensity score of

individual [ is the conditional probability of individual I being enrolled in
URRBMI given X, i.e., P(X;) = P(URRBMI; = 1|X = X;). We use the logit
regression to estimate the propensity score P(X;), and use the propensity score
as a distance function for matching. The ATT can be estimated from

1 [
ATT = EZi:unnsmrizl(suppm'ti: — Supporty,)(5)

where N, = Y, I;represents the number of individuals in the treatment
group, and Ei’:URR.E'MIE:l represents aggregating the treatment effect of
individuals in the treatment group.
Mediation model

If the independent variable URRBM]I;; influences the dependent variable
Support by affecting some mediator variables, then we can use the following
regression equation to describe the causal relationship between the variables.
This framework for mediation analysis was first proposed by Baron and Kenny,
based on the linear structural equation model [33]. It was further developed by
Imai et al. and has been used by many social science practitioners to examine
the mediation mechanism [34]. The significant effect of medical insurance on
reducing medical expenses and releasing health investment has been well
documented in previous research. These two factors are important components
of family finance, and may further influence other family decisions, such as
family support within the family. Therefore, the mediator mechanisms we focus
on are the out-of-pocket ratio of medical expenses and health expense. First,
medical insurance may reduce the out-of-pocket ratio of medical expenses, thus
promoting family support from insured parents to children. Second, medical
insurance may stimulate the health investment of insured parents, thus
increasing the family support from children to insured parents.

Mediator;, =
ﬁ-]_n +ax URRBMIH + ﬁlXXit + ﬁul’em‘t + ﬁiBPTﬂ]?iﬂCei + Ui

Q)
Ln(Support;,) = Bap+c X URRBMI; + B2xX;; + f2.Year, +

P23 Province; + U

(7
Ln(Support;) = B39+ ¢’ X URRBMI;; + b x Mediator; + Bs3xX;; +

Ba:Year;+ B3z Province; + U3

®)

Specifically, the mediator variables in this study are
Medical expensesg,; of_pocketratio and Healthexpense. The coefficient



a in Equation (6) represents the effect of URRBMI;, on Mediator,. The
coefficient b in Equation (8) represents the effect of Mediator; on
Support;. The coefficient ¢ in Equation (7) represents the total effect of
URRBMI;; on Support,, and the coefficient ¢’ represents the direct effect of
URRBMI;; on Support,, after controlling the effect of Mediator;,.

Baron and Kenny suggest that mediation effects can be tested under the
following conditions [35]: First, the variation in URRBMI; is a significant

predictor of the variation in Mediator;, in Equation (6); second, the variation
URRBM]I; is a significant predictor of the variation in Support; in Equation
(7); and third, the variation in Mediator, is a significant predictor of the

variation in Support;; in Equation (8). The tested mediator is a valid mediator
when all of these conditions are satisfied in the predicted direction, in which
case the effect of URRBMI;; on Support;; must be smaller in Equation (8)
than in Equation (7).

We also utilize Sobel-Goodman mediation tests to verify the robustness
of our mediation analysis and estimate the ratios of the total effect that is
mediated [36]. The Sobel-Goodman method directly tests the significance of
the product of coefficient ¢ and coefficient b in Equations (6) to (8), thus its
testing power is superior to the sequential test, i.e., Baron and Kenny's
step-by-step method.

Moderation model

The causal effect of URRBMI on family support might be affected by
personal backgrounds, such as education level and health status. With higher
education and better health status, parents may engage in more activities and
generate more entertainment expenses, which may have a moderate effect on
the supportbetween themselves and their children. In addition, healthier parents
may also have less medical and health care consumption, thus moderating the
support between themselves and their children. Therefore, we use hierarchical
regression to perform moderation analysis in this section. First, we repeat the
regression between URRBMI and family support in Equation (1). Other
covariate variables, time fixed effect, and province fixed effect are also
included, as described in section 4.1. Second, education and self-rated health
status are entered into Equation (1) as independent variables. Third, the
interaction terms of education and URRBMI, and self-rated health status and
URRBMI are entered into Equation (1) to examine the moderation effects.

Empirical Results
The linear regression results

Firstly, we use ordinary least squares (OLS) regression to analyze the
effect of URRBMI on family support. Table 2 reports the OLS regression
results. The estimators in Column (1) and Column (2) present the effect of
URRBMI on family support from parents to children without and with
covariates, respectively. The results indicate that URRBMI has a positive and
significant effect on family support from parents to children. Specifically, the



total amount of support from parents to children increases by 21.9% for
URRBMI enrollees, as shown in Column (1). This positive effect of URRBMI
on support from parents to children remains significant after the addition of
control variables, as shown in Column (2), with an increase of 18.7% for
URRBMI enrollees. Since the average family support from parents to children
of all samples is 4,143 yuan, this increase is equal to 775 yuan per year. The
estimators in Column (3) and Column (4) present the effect of URRBMI on
family support from children to parents without and with covariates,
respectively. These results also indicate that URRBMI has a positive and
significant effect on family support from children to parents. As shown in
Column (4), the total amount of support from children to parents increases by
51.9% for URRBMI enrollees. Since the average family support from children
to parents of all samples is 3,820 yuan, this increase is equal to 1,983 yuan per
year.

Table 2: The effects of URRBMI on family support: OLS estimates

Ln (Support Ln (Support Ln (Support Ln (Support

D-C) D'C) C-D) C-D)
€)) (2) 3) “4)
URRBMI 0.219%** 0.187%** 0.704%** 0.519%**
(0.071) (0.070) (0.079) (0.074)
Age -0.068*** 0.066***
(0.002) (0.002)
Male -0.013 -0.231%%*
(0.033) (0.032)
Urban residence 0.820%** -0.547%**
(0.049) (0.045)
marriage status 0.424*** 0.350%**
(0.044) (0.045)
Can read and write 0.197%** 0.143%**
(0.044) (0.043)
Primary school 0.364*** 0.148***
(0.045) (0.044)
Secondary school or 0.673%%* 0.123%%*
above
(0.048) (0.046)
Self-rated health status 0.127%** 0.033%*
(0.016) (0.015)
Public pensions -0.161%** 0.289%**
(0.036) (0.035)
Number of children 0.125%** 0.279%**
(0.011) (0.011)
Living arrangement -0.416%** -1.676%**
(0.035) (0.035)
Family financial assets 0.577*** 0.148**
(0.070) (0.059)
Constant 0.780%** 2.996%** 0.213 -3.682%**
(0.342) (0.373) (0.324) (0.346)
Observations 55,062 55,062 55,062 55,062
R-squared 0.102 0.151 0.095 0.216
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels. The dependent variables are scaled by it’s logarithmic form. Family



financial assets are scaled by 1/100,000.

Additionally, the coefficient of parents’ age on family support from
children to parents is significantly positive, while the coefficient of parents’ age
on family support from parents to children is significantly negative. This
indicates that the older an individual is, the more support he/she receives from
his/her children, and the less support he/she gives to his/her children. The
coefficient of urban residence indicates that rural residents tend to receive more
support from their children, while urban residents tend to provide more support
to their children. The above results preliminarily show that the elderly and rural
parents are more dependent on family support, which may lead to the
heterogeneity of the effect of URRBMI.

Heterogeneity analysis

The results of heterogeneity analysis are shown in Table 3. The results in
Columns (1) and (2) in Table 3 show that the positive effect of URRBMI on
family support from parents to children and from children to parents for rural
residents is significantly greater than that for urban residents. In Panel A, the
total amount of family support from parents to children increases significantly
by 14.4% for rural residents enrolled in URRBMI. In comparison, the total
amount of family support from parents to children for urban residents increases
by only 10.4%, and this effect is nonsignificant. Similarly, the results in
Columns (1) and (2) of Panel B in Table 3 indicate the total amount of family
support from children to parents increases significantly by 67.8% for rural
residents enrolled in URRBMI, while this effect is not nonsignificant for urban
residents.

Table 3: Heterogeneous effects of URRBMI on family support

Urban and rural

. Age
residence g

Rural Urban Middle-aged Elderly

(M @ ) “4)
Dependent variables: Ln (Support ;)
URRBMI 0.144* 0.104 0.522%** 0.482%**
(0.079)  (0.144) (0.115) (0.096)
Observations 43,611 11,451 26,361 28,701
R-squared 0.147 0.145 0.203 0.166
Covariates Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes

Dependent variables: Ln (Support )

URRBMI 0.678***  0.016 0.093 0.253%**



(0.086)  (0.144)  (0.109) (0.087)

Observations 43,611 11,451 26,361 28,701
R-squared 0.204 0.244 0.166 0.125
Covariates Yes Yes Yes Yes

Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels. The dependent variables are scaled by it’s logarithmic form.

The results in Columns (3) and (4) of Table 3 show that family support
from parents to children increases significantly by 48.2% for elderly URRBMI
enrollees, while this amount increases by 52.2% for middle-aged enrollees.
What’s more, the effect of URRBMI on family support from children to parents
is significant among elderly enrollees and nonsignificant among middle-aged
enrollees.

Robustness Tests

In the first robustness test, we use three matching methods: nearest
neighbor matching (k=4), radius matching, and kernel matching. The balance
check of the distribution of the covariates between the treatment group and
control group is shown in Table 4. The matching strategy is effective since the
results indicate that all the covariates in the post-matching subsample pass the
balancing test since the absolute standardized bias of the covariates is less than
10%][37]. Table 5 reports the ATT of URRBMI. The PSM estimates based on
three different matching methods show that the ATT of URRBMI on family
support from parents to children is 0.641, and the ATT of URRBMI on family
support from children to parents is 0.959. Our results remain robust while the
OLS estimator underestimates the effect of URRBMI. The heterogeneous
results show that URRBMI has a positive and significant effect on rural, urban,
middle-aged, and elderly enrollees.However, this effect on rural enrollees’
support, middle-aged enrollees’ support to children, and the elderly’s support
received from children is more remarkable.

Table 4: Covariates balancing test of PSM: Mean differences before and after

matching
Mean % reduction
Variable
Treated Control % bias |bias|

U 60.664 61.509 -8.4
Age 46.0

M 60.664 61.12 -4.5

U 0.480 0.428 10.5
Male 89.6

M 0.480 0.475 1.1




U 0.203 0.312 -25

Urban resident 95.5
M 0.203 0.208 -1.1
U 0.883 0.806 21.3

Marriage status 82.5
M 0.883 0.869 3.7
U 0.245 0.302 -12.9

No formal education 95.1
M 0.244 0.242 0.6
U 0.197 0.221 -6

Can read and write 96.9
M 0.197 0.197 0.2
U 0.226 0.200 6.5

Primary school 72
M 0.226 0.219 1.8
U 0.332 0.277 12

Secondary school or above 80
M 0.332 0.343 2.4
U 0.602 0.294 65.1

Public pensions 98.5
M 0.602 0.606 -1
U 3.042 3.083 -4.2

Self-rated health status 46.8
M 3.042 3.020 2.3
U 3.029 3.162 -1.7

Number of children 74
M 3.029 3.063 -2
U 0.280 0.349 -15

Living arrangement 80.8
M 0.279 0.293 -2.9
U 0.047 0.031 6.6

Family financial assets 89.2
M 0.047 0.045 0.7

Notes: % bias denotes mean standardized difference in percentage. “U” represent “the
unmatched subsample”, and “M” represent “the matched subsample”. The balancing test
results here are from nearest neighbor matching (k=4) of the whole sample. The matching
test results of radius matching, kernel matching and other sub-groups are also effective,

which are available upon request.

Table 5: The ATT of URRBMI on family support: PSM estimates

Nearest neighbor

. Radius matchin Kernel matchin

Dependent matching (k=4) g g The
. average
variables fATT

ATT t-statistic ATT t-statistic ATT t-statistic  ©

Full sample  0.639***  6.04 0.685*** 721 0.600%** 723 0.641

Ln Rural 0.719%** 3,61 0.793*** 439 1.019%** 6,27 0.844

(Support Urban 0.664*** 562 0.626%** 582 0.588*** 626 0.626

pc) Middle-aged 0.753***  4.06 0.697*** 4,19 0.610*** 433 0.687

Elderly 0.496*** 4,06 0.556*** 510 0.552%** 563 0.535




Full sample

Ln Rural
(Support Urban
op) Middle-aged

Elderly

0.879%**
0.974%**
0.728***
0.681***
1.128%**

7.53
7.13
3.60
4.66
6.16

0.943#**
0.922%**
0.786***
0.838***
1.149%**

8.99
7.40
4.29
6.43
6.98

1.056***
1.018***
0.893%*:*
0.957#**
1.184%**

11.55

9.38
542
8.18
8.50

0.959
0.971
0.802
0.825
1.154

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels, respectively. The dependent variables are scaled by it’s logarithmic form.
ATT means the Average Treatment Effect on the Treated.

In the second robustness test, we use URRBMI ,,.rqg. as the
independent variable to rule out reverse causality. The results in Table 6 report
the effect of URRBMI ,yerqg. oOn family support and the results remain
robust when compared with the results from Table 2 and Table 3.

Table 6: The robustness test: The effects of URRBMI Coverage on family

support
Ln Ln Ln
(Support  (Support Ln (Support (Support
D-C) D-C) P C-D)
ey 2 3) )
URRBMI coverage 0.993*%%  0.680%**  0.674%**  0.535%
(0.219) (0.200) (0.233) (0.226)
Observations 15,349 15,349 15,349 15,349
R-squared 0.022 0.187 0.022 0.097
Covariates Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Urban and rural
. Age
residence
Rural Urban Middle-aged Elderly
Dependent variables: Ln (Support ;)
URRBMI coverage 0.535%* 0.220 0.758%** 0.119
(0.257) (0.477) (0.276) (0.361)
Observations 12,181 3.168 6,542 8,807
R-squared 0.091 0.102 0.053 0.108
Covariates Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes

Dependent variables: Ln (Support )



URRBMI coverage

0.865%** 0.248 0.297 0.896%***
(0.230) (0.407) (0.314) (0.255)
Observations 12,181 3.168 6,542 8,807
R-squared 0.165 0.250 0.192 0.125
Covariates Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels. The dependent variables are scaled by it’s logarithmic form.

The mediation analysis

In the previous section, we find that enrollment in URRBMI has a
significant effect on family support between the insured parents and their
children. We examine the indirect effects of URRBMI through the
out-of-pocket ratio of medical expenses and health expense in this section. First,
enrollment in URRBMI could reduce the out-of-pocket ratio of medical
expenses and alleviate the burden of medical expenses. As a result, parents who
are enrolled in URRBMI can provide more support to their children. Second,
URRBMI may raise individuals’ health awareness and stimulate health
consumption, thus crowding in children’s support to parents.

The results in Columns (1) to (3) of Table 7 report the regression results
of the out-of-pocket ratio of inpatient medical expenses as a mediator. Column
(1) shows the effect of URRBMI on the out-of-pocket ratio of inpatient medical
expenses. The estimated coefficient on URRBMI is —0.03, which indicates that
the out-of-pocket ratio decreases significantly if the respondent is enrolled in
URRBMI. Column (2) shows the total effect of URRBMI on family support
from parents to children. As explained above, the total amount of family
support increases by 18.7% after enrolling in URRBMI. The last step of the
mediation analysis is to test the impact of URRBMI on family support by
including the out-of-pocket ratio as a covariate. The results in Column (3) show
that after controlling for the impact of the out-of-pocket ratio, the effect of
URRBMI on family support is significant.However, it drops from 0.187, the
result in Column (2), to 0.177. Therefore, we conclude that URRBMI has a
crowd-in effect on family support from parents to children, and part of this
crowd-in effect is mediated by a reduction in the out-of-pocket ratio of
inpatient medical expenses.

Table 7: The mediation analysis of URRBMI on family support

g‘[eg:lcszls Ln Ln Ln Ln Ln
P (Support  (Support  (Health  (Support (Support
Out-::;?:cket p—c) p—c) eXPenses) c—p) c—p)
) ) (€)) 4 ) (6)
URRBMI -0.030%**  0.187***  0.177*%*  0.306***  (0.518***  (.504%**

(0.003) (0.070) (0.070) (0.053) (0.074) (0.074)
Medical -0.335%**



expenses

Out-of-pocket ratio

(0.095)
Ln (Health
expenses) 0.048***
(0.006)
Observations 55,062 55,062 55,062 55,062 55,062 55,062
R-squared 0.053 0.151 0.151 0.103 0.216 0.217
Covariates Yes Yes Yes Yes Yes Yes
Province fixed Yes Yes
effects Yes Yes Yes Yes
Year fixed
effects Yes Yes Yes Yes Yes Yes

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels. The dependent variable is scaled by it’s logarithmic form. Family
financial assets are scaled by 1/100,000.

Next, we examine whether URRBMI has a crowd-in effect on family
support from children to parents by stimulating health consumption. The results
presented in Columns (4) to (6) of Table 7 indicate that health consumption
increases by 30.6% after enrolling in URRBMI, which corroborates earlier
findings that medical insurance has a positive effect on consumption related to
health investment and health care. The results in Column (6) show that after
controlling for the impact of health consumption, the effect of URRBMI on
family support is significant, and its coefficient decreases from 0.518 to 0.504.
Therefore, URRBMI has a crowd-in effect on family support from children to
parents by increasing the health consumption of insured parents.

Table 8: The Sobel-Goodman Mediation Tests of URRBMI on family support
Mediator: Medical

€XPeNSes out-of-pocket ratio Coefficient Std Err Z P>Z
a coefficient -0.030 0.004 -8.452 0.000
b coefficient -0.335 0.091 -3.680 0.000
Indirect effect 0.010 0.003 3.374 0.001
Direct effect 0.177 0.076 2319 0.020
Total effect 0.187 0.076 2.453 0.014
Proportion of total effect that is mediated:0.054
Ratio of indirect to direct effect: 0.057
Ratio of total to  direct effect:
1.057
Mediator: Ln (Health
expenses) Coefficient Std Err Z P>Z
a coefficient 0.306 0.053 5.725 0.007
b coefficient 0.048 0.006 8.292 0.000
Indirect effect 0.015 0.003 4711 0.000
Direct effect 0.504 0.073 6.955 0.000
Total effect 0.519 0.073 7.155 0.000

Proportion of total effect that is mediated: 0.028




Ratio of indirect to direct effect: 0.029
Ratio of total to direct effect: 1.029

The results of the Sobel-Goodman mediation tests are given in Table 8.
The results shown in the upper part of Table 8 suggest that the out-of-pocket
ratio of inpatient medical expenses is an effective mediator. The negative
coefficient a indicates that enrollment in URRBMI significantly reduces the
out-of-pocket ratio of inpatient medical expenses by 3.0 %, which is consistent
with the results in Table 7. The negative coefficient b indicates that a 10%
decrease in the out-of-pocket ratio significantly increases family support from
parents to children by 3.35 %. Therefore, URRBMI promotes family support
from parents to children by reducing the out-of-pocket ratio of inpatient
medical expenses. This positive mediating role accounts for 5.4% of the total
effect. The results of health consumption shown in the second part of Table 8
indicate that URRBMI has a positive effect on health consumption and the
increase of health consumption could further increase family support from
children to parents. In addition, the indirect effect, i.e.,the mediation effect of
health consumption, is statistically significant, with approximately 2.8% of the
total effect being mediated.
The moderation analysis

The results in Table 9 indicate the coefficient of the interaction term of
education and URRBMI is significantly positive, which means the education of
parents has a moderating effect on the relationship between URRBMI and
family support from parents to children. A high level of parental education is
conducive to increasing the support from parents to children in the insured
group. The health status of parents also has a moderating effect on the
relationship between URRBMI and family support from children to parents.
Insured parents with a better health status receive significantly less support
from their children than those whose health is worse.

Table 9: The hierarchical multiple regression results for the moderation analysis

Ln Ln Ln Ln Ln

(Support  (Support (Support (Support (Support Ln
(Support,.,)
D-C) D-C) D-C) C-D) C-D) P
1) (2) 3) “) (5) (6)
URRBMI 0.229%** (), 187%** -0.017 0.524%**  (.5]8%** 0.972%**
(0.070) (0.070) (0.220) (0.074) (0.074) (0.252)
Education 0.22]%** 0.091 0.035%* 0.042
(0.016) (0.059) (0.015) (0.062)
Self-rated health
status 0.127%%** 0.126* 0.032%%* 0.169%*
(0.016) (0.067) (0.015) (0.074)
URRBMI*Education 0.136** -0.007
(0.059) (0.062)
URRBM*Self-rated
health status 0.002 -0.144*
(0.069) (0.075)
Observations 55,062 55,062 55,062 55,062 55,062 55,062
R-squared 0.146 0.150 0.151 0.216 0.216 0.216

Covariates Yes Yes Yes Yes Yes Yes



Province fixed Yes Yes
effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes

Note: *, ** and *** indicate that the coefficients significantly differ from 0 at the 10%,
5%, and 1% levels. The dependent variable is scaled by it’s logarithmic form. Family
financial assets are scaled by 1/100,000.

Discussion

The empirical findings in this paper make several contributions to the
understanding of public program, family decisions, and family welfare. Before
this study, empirical evidence on the positive effect of medical insurance on
intergenerational support within Chinese family was limited. Our study is one
of the first attempts to thoroughly examine the impact of medical insurance on
family support. Through our evidence, we confirm the positive effect of
URRBMI on personal financial status and family welfare. Our results indicate
that URRBMI could significantly reduce the out-of-pocket ratio of inpatient
medical expenses, thus reducing the burden of medical expenses. We also
demonstrate that URRBMI has a positive effect on increasing the health
investment and health consumption, which may further improve people’s health.
Different from the previous literature, which mainly focuses on the preliminary
effect of URRBMI on health and personal finance[1,2,7,9,23], we further
examine the positive effect of URRBMI on intergenerational support within the
family.Since the family support between parents and childrenis an important
symbol of family happiness and harmony in China, we believe that the positive
effect of medical insurance on family welfare may be underestimated in
previous studies.Our analysis also contributes to the literature on the evaluation
of the spillover effect of medical insurance policies on non-target populations,
such as the study of the indirect effect of medical insurance on increasing labor
supply and releasing physical stress for the family members of the insured [38].

In addition, the results from the heterogeneity effect are also striking. The
positive effect of URRBMI on family support is more significant among rural
residents. This may be related to the fact that rural residents in China place
more importance on family solidarity and support. The previous study has
indicates thatthe core functions of the family as the major welfare provider in
rural China have remained [39]. Therefore, after enrolling in URRBMI, rural
parents are more willing to increase financial and material assistance to their
families. This finding is also consistent with the study of attitudes toward
family obligation among urban and rural adolescents, which has shown that
urban male adolescents have a weaker sense of family obligation than do rural
male adolescents [40]. Fueled by a stronger sense of family obligation, children
in rural area also increase more support to their parents. Besides, the positive
effect of URRBMI is also more significant in middle-aged parents’ support to
their children, and children’s support to their elderly parents. And this
heterogeneity by age can be explained by the difference in health and economic
status of people at different ages. Generally, younger parents tend to have better
physical and economic conditions than the elderly. Thus, after the enrollment in
URRBMI, middle-aged parents have an advantage over elderly ones to provide
more support to their children.



It is important to note some limitations in our study. First, although one of
the strengths of our data is that CHARLS data are nationally representative, this
data may not objectively reflect some characteristics of respondents. Slight
errors may have occurred when a respondent was asked to recall the money and
in-kind support between his/her children. In addition, the use of self-rated
health status as a representation of physical health status may bring some
deviation. Second, we consider that medical insurance has a positive effect on
family harmony since it can increase support between family members.
However, we did not measure this welfare improvement effect by an individual
or family utility function. Thus, there are some difficulties in comparing the
effects of different medical insurance policies. Future studies might introduce
an expected utility model and measure the utility improvement of this effect.

Conclusion

This article uses data from CHARLS for the years 2011-2018 to estimate
the effect of URRBMI on family support. The results show that URRBMI
significantly improves family support between insured parents and their
children. The out-of-pocket ratio of inpatient medical expenses and the health
expense of insured parents are important mechanisms that mediate the effect of
URRBMI on family support. In addition, both the heterogeneity effect and
moderation effect are discussed in our study, providing a comprehensive
understanding of the effect of URRBMI on different family backgrounds.
Overall, URRBMI could significantly promote support between family
members, which we believe is conducive to family harmony and
intergenerational mutual assistance.

The results from our study have several implications for the literature on
medical insurance and other social welfare programs, and for literature focused
on family economics and labor economics. Our results suggest that it is
important to recognize the roles of both preliminary and spillover results in the
evaluation of public policy. The medical program may not only influence the
benefits of beneficiaries, but also affect their cognition and decision-making
through a direct or mediation mechanism. In addition, the government and
policymakers should pay attention to the fact that the benefits of a public
program can be moderated by other factors. Therefore, it is important to
consider the needs of different groups when developing and evaluating public
policies.
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Does Public Health Insurance Crowd Outé
. Private Health Insurance New Evidence|
. from a Quasi-Experiment in China

Hua Chen, Yugang Ding, Xiangnan Wang, Yifei Yang1

_____________________________________________________________________________________________

Abstract:

This paper provides new evidence of the effect of public health insurance
expansion on private health insurance market by exploiting a quasi-experiment
of Urban Resident Basic Medical Insurance (URBMI) in China. We find that
the implementation of URBMI has no significant effect on the aggregated
private health insurance market. When the entire market is divided into medical
and illness insurance market, the former one is significantly crowded out by
URBMI but the latter one not. This may help to explain the mixed findings in
the literature, which typically lumps all segments of private health
insurance markets together.In terms of the mechanisms,the crowding-out
effect of public health insurance on private health insurance is through lowering
the cost of health services, raising the level of accessibility to health services or
reducing people’s health risks.

Key Words: Health Insurance, Crowding-out Effect, Quasi Experiment, China

1. Introduction

Many countries are actively engaged in the development of public health
insurance. Low-cost or even free public health insurance can significantly
improve people’ welfare. However, the development of the public health
insurance may cause people to switch from private to the public health
insurance, hindering the development of private market, reducing people’
insurance coverage, and increasinggovernment’s financial burden. As a result,
the appropriate level of public health insurance is the focus of theoretical and
practical discussions. One of the most importance aspectsof this issue is
accurately identifying and estimating the crowding-out effect of public health
insuranceon private health insurance.

Cutler and Gruber (1996) argued thirty years ago that the crowding-out
effect of public health insurance on private health insurance could be
significant. Many subsequent studies found consistent results (Gruber and
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Simon, 2008; Brown and Finkelstein, 2008; Hamersma et al., 2018), but their
conclusion was challengedothers (Ham and Shore-Sheppard, 2005;
Shore-Sheppard, 2008). Hence, whether and how much public health insurance
crowds out private health insurance remains unclear and needs more empirical
research, especially in developing countries where public health insurance has
been growing in recent years, such as China.

We provide a reasonably precise estimate on the impact of expanding
public health insurance on private health insurance based on a quasi-experiment
in China. In July 2007, the launch of the Urban Resident Basic Medical
Insurance (URBMI) pilot program marked a substantial improvement in China
public health insurance system. Since URBMI gradually enrolled all cities
between 2007 and 2009, we estimate itseffect on the private health insurance
market using a staggered difference-in-differences (DD) method.

We show that the implementation of URBMI has a negative but
statistically insignificant effect on the development of the entire private health
insurance market. More interestingly, when splitting the entire private health
insurance market into two segments, i.e., medical insurance and illness
insurance markets, we find that the URBMI has a significant crowding-out
effect on the former but an insignificant influence on the latter.

We then consolidate this causal relationship from several aspects. We
show that the difference in private health insurance between treatment and
control groups is insignificant before the launch of URBMI. This verifies the
common trends assumption of DD estimation. To address the possible bias
caused by heterogeneous treatment effects in staggered DD specification, we
employ the difference-in-differences multiple method proposed by de
Chaisemartin and d'Haultfoeuille (2020) and the event study model by Sun and
Abraham (2021). We demonstrate that the bias from heterogeneous treatment
effects is small and has no bearing on our main findings. Moreover, the placebo
test shows that the implementation of URBMI has no significant effect on life
insurance or property insurance. Therefore, bias due to other treatments or
unobservable factors is unlikely.

We further provide some evidence of possible mechanism of the
crowding-out effect from both supply and demand sides. On the supply side,
we focus on the mechanisms of medical service price and medical service
accessibility. The implementation of URBMI may control the price of medical
services, lowering the cost of medical services and decreasing the value of
private health insurance. In other words, if the cost of medical services is high,
the value of private health insurance will be high and it is hard to be crowded
out by URBMI. This mechanism is supported by our regression results. In the
same spirit, if access to health services is widespread, the relative advantage of
private health insurance on treatment dispatch and quality will be diminished,
thus increasing medical accessibility contributes to the value of URBMI while
adding little value to private health insurance.

On the demand side, we examine the mechanism of health risks. Lower
health risks as a results of public health insurance may decrease people’s
demand for private health insurance. When there is a higher level of health
risk,it is more difficult for the URBMI to cover the health risk and the value of
private health insurance will be higher. Our findings indicate that URBMI is



less likely to crowd out the private health insurance market in cities with higher
averaged health risks, which lending credence to the mechanism of health risks.

At the same time, there are some competing stories that support the null
hypothesis that the URBMI has no significant crowding-out effect (or
crowding-in effect) on the private medical insurance market. To make our
results more compelling, we consider two of these stories that URBMI may
increase  people’s  consumption budget and financial literacy,
potentiallyincreasing people’s purchase of private medical insurance and
causing a crowding-in effect on the private market. Yet, our results suggest that
these two stories are unlikely to be true.

Our work contributes to the literature on the relationship between

public and private health insurance. There is no unified conclusion about
this question. In the case of China, some studies document that public
health insurance has significant crowding-out effect private health insurance
(Li and Tian, 2020), but others show that the expansion of public health
insurance has no significantcrowding-out effect on or even promotes the
private sector (Hou and Zhang, 2017). Our paper is distinguished by the
following features.

First, previous research has focused onentire private health insurance
market that aggregates the medical and illness insurance, which may make
it difficult to determine the specific impact of social health insurance on
different types of commercial health insurance. In contrast, we divide the
entire private health insurance market into two segments, medical insurance
and illness insurance, and estimate the effects of URMBI implementation
on each separately. Our findings show that URMBI implementation has a
significant negative impact on private medical insurance but not private
illness insurance. This may help to explain the contradictory findings in the
literature, which typically lumps all segments of private health insurance
markets together.

Second, we employ a quasi-experiment in China and use the staggered
DD method to obtain a convincing causal reference. Some studies also use
the DD method based on policy shocks to identify the causal relationship,
but they ignore the underlying assumption of homogeneous treatment effect,
violation of which may lead to biased estimation (de Chaisemartin and
d'Haultfoeuille, 2020; Sun and Abraham, 2021). We employ newly
developed methods proposed in recent literature to address these concerns
and make the results more convincing.

Third, we conduct extensive empirical testing of potential mechanisms
of this crowding-out effect from both the supply and demand sides.
Although some studies discuss the possible mechanisms, they do not
conduct empirical tests (e.g., Hou and Zhang, 2017). Instead, we present
plentiful empirical evidence of these mechanisms, which has meaningful



policy implications for the coordinated development of public and private
health insurance.

2. Theory and Hypothesis

2.1. The crowding-out effect
According to Cutler and Gruber (1996), under the circumstance that

everyone has the willingness to buy private health insurance initially, those who

are eligible for free or very cheap public health insurance will be more likely to

choose their public insurance option if

Value — Cost > Value — Cost

public public
where Value,, ;. (Valuey, ,qt0) is the value of public (private) health

private private

insurance, and CoStyypy. (COStypqt.) denotes the cost of buying public

(private) health insurance.

To facilitate comparisons, we distinguish between private medical
insurance and private illness insurance, two components of the entire private
health insurance market.The coverage of private medical insurance with a low
insured amount (accounting for over 80% market share of total private medical
insurance) is nearly the same as that of public medical insurance (Yu and Jia,
2020). Its annual premium fee is around 200 to 300 RMB, compared to an
average of 180 RMB for insured residents under URBMI for the same period.
Hence, the URBMI implementation is expected to have a significant
crowding-out effect on private medical insurance due to the similar coverage
and lower cost than URBML

(Critical) Illness insurance is designed to cover medical expenses for these
specific serious illnesses or deaths, and it provides larger compensation through
a refund of premiums paid or lump sum payment. The premium paid on illness
insurance is much higher than public health insurance, and the private illness
insurance becomes an essential complement to the public health insurance or
private medical insurance (Feng, 2014). Even ifa person has had URBMI,
private illness insurance can serve as a supplement by providing more extensive
risk coverage. Therefore, it is possible that the URBMI will not have a
significant impact on private illness insurance.

The realized impact of URBMI on the entire private health insurance
market is determined by the proportion of private medical insurance and illness
insurance. According to the China Insurance Regulatory Commission (CIRC),
premium revenue for private illness insurance in China was RMB 668.1 billion
from 2002 to 2013, and premium revenue for private medical insurance was
RMB 402.51 billion.Because the proportion of illness insurance is noticeably
higher than medical insurance,the impact of URBMI implementation on the
entire private health insurance market is likely to be minor and insignificant.
Consequently, we propose the following hypotheses.

Hypothesis 1A: The implementation of URBMI will have no significant
impact on the whole private health insurance.

Hypothesis IB: The implementation of URBMI will exhibit a significant
crowding-out effect on private medical insurance but not on private illness
insurance.

2.2. The mechanisms of crowding-out effect



We then analyze three possible mechanism of the crowding-out effect of
URBMI on private medical insurance from both supply and demand sides.
Generally, URBMI crowds out the private medical insurance market through
lowering the medical cost, increasing the accessibility of medical service, and
decreasing people’s health risk.

Firstly, we focus on the mechanism of medical service price on the supply
side. The implementation of URBMI directly reduces the out-of-pocket cost of
medical services (Cardon and Hendel, 2001; Card et al., 2008; Anderson et al.,
2012; Ying and Chang, 2019). Further, in the long run, the implementation of
URBMI may aid in the control of medical price, which influences patients'
expenditure on medical goods and services (Duggan and Morton, 2010;
Lakdawalla and Yin, 2015; Ellis and Esson, 2021). International experience
such as studies on Medicare confirm the effect of controlling costs with the
implementation of public insurance.

The control of medical servicesprice by URBMI lower the cost of medical
service, which reduces the value of private health insurance. As a result, the
URBMI may crowd out the private medical insurance market. In other words, if
the price of medical services is high (low), the value of private health insurance
will be high (low) and it is hard (easy) to be crowded out by URBMI. Therefore,
Wwe propose:

Hypothesis II: The lower (higher) the price of health services, the
stronger (weaker) the crowding-out effect of URBMI on private medical
insurance.

Secondly, we turn to the accessibility of medical services in the
supply-side mechanism. From 2009 to 2019, China made substantial progress
in improving equal access to care and enhancing financial protection, especially
for people with low income, though there remains a gap in the quality of
healthcare (Yip et al., 2019; Gao and Wang, 2021; Milcent, 2021). Many
studies document a strong positive relationship between public health insurance
and access to health care (Eggleston et al., 2008; Hoffman and Paradise, 2008).
Because private health insurance is advantageous in situations where access to
healthcare is limited as it enables insured individuals to receive care more
rapidly (Lakdawalla, 2015; Sohn and Jung, 2016), increasing access to medical
services will increase the value of public health insurance but decrease the
value of private health insurance.In other words, if the access to health services
is high (low), the relative advantage of private health insurance on the dispatch
and quality of receiving treatment will be weakened (strengthened),
thusincreasing medical accessibility contributes to the value of URBMI while
adding little value to private health insurance. We therefore propose:

Hypothesis III: The higher (lower) the accessibility of health services, the
stronger (weaker) the crowding-out effect of URBMI on private health
insurance.

Lastly, we examine the demand-side mechanism of health risk. Many
empirical studies found that public health insurance has significant health
benefits to individuals (Levy and Meltzer, 2008; Pan et al., 2016). Lower health
risks as a results of public health insurance may decrease people’s demand for
private health insurance. In other words, if there is a higher (lower) level of
health risk, it is more difficult for the URBMI to cover the health risk and the



value of private health insurance will be higher, thus URBMI is less likely to
crowd out the private health insurance market. Therefore, we propose the
following hypothesis.

Hypothesis 1IV: The higher (lower) level of health risk, the weaker
(stronger) the crowding-out effect of URBMI on private health insurance.

3. Data, Variables, and Summary Statistics

This paper uses annual panel data of Chinese cities from 2002 to 2013 to
estimate the impacts of URBMI on private health insurance market.! Chinese
cities are defined as cities at the prefecture level and above, including 4
municipalities, 15 sub-provincial cities, and 297 prefecture-level cities.
3.1. Explained variables

Our explained variables are the premium income of private health
insurance, private medical insurance, and private illness insurance.” They are
expressed as a per capita value, i.e., premium income divided by the population
at the city-year level. These data are from the non-public database of the CIRC.
In addition to the overall premium income of private health insurance market, it
also provides the premium income of two segments of health insurance market,
i.e., the medical insurance market and illness insurance market. Hence, it
allows us to examine the impacts of URBMI on the entire private health
insurance market and its segments, thus providing more meaningful results of
the crowding-out effect of public health policy. As shown in Table 1, in the
sample period, the average per capita premium income of private health
insurance, private medical insurance, and private illness insurance is 35.23
RMB/person, 12.61 RMB/person, and 22.62 RMB/person, respectively. In that
time period, China's private health insurance market was quite small in
comparison to developed countries. In the placebo tests, we use premium
income of life insurance and property insurance as the explained variables. This
data is from the public available China Insurance Yearbook.
3.2. Treatment variable

In July 2007, the State Council issued the guiding opinions on Piloting
Urban Resident Basic Medical Insurance (URBMI), which was significant
in closing the final gap in China's basic medical insurance system and
achieving full coverage.Our treatment variable (Treat) is a dummy that equals
one if the URBMI is implemented in a given city and year. The data is from

! The sample begins in 2002 for two reasons: (1) The pilot of urban residents' basic medical
insurance started in 2007, which requires data from several years earlier in the study; (2)
China formally joined the WTO on December 11, 2001, and the framework of the insurance
market system was basically established. The sample ends in 2013 because the critical illness
insurance program was included in the basic medical insurance after 2013, which may
confound the treatment effect of implementation of URBMI.

% The premium includes: private health insurance (basically consisting of private medical
insurance and private illness insurance), private medical insurance, and private illness
insurance; life insurance, divided into term life insurance (underwriting period of one year or
less) and long-term life insurance (underwriting period of more than one year); accident
insurance; property insurance, divided into motor vehicle insurance mainly. The property
insurance sector is divided into motor vehicle insurance (mainly serving the lives of residents)
and other property insurance (mainly serving corporate production activities in mainland
China).



relevant policy documents issued by the Chinese government. The list of first
79 pilot cities comes from the Approval of the list of pilot cities for urban
residents' basic medical insurance in 2007 (Letter from the Ministry of Labor
and Social Affairs [2007] No. 174).

Other 229 cities were added to the Approval and Reply on the List of
Expanded Pilot Cities for Basic Medical Insurance for Urban Residents in
2008 (Letter from the Ministry of Labor and Social Security [2008] No. 24)
issued on February 15, 2008. According to the Notice on the Comprehensive
Launch of Basic Medical Insurance for Urban Residents (Ministry of Human
Resources and Social Security [2009] No. 35) issued on April 8, 2009, more
cities enact the policy between 2008 February 15 and 2009 April 8 and then the
URBMI program becomes nationwide. See Figure 1 for the distribution of
cities with different policy year.

No data / Lo /
2007 .
2008 e/

2009

1. Figure 1. Distribution of cities with different policy year

Note: This figure shows the policy year when each city is included in the
URBMI.
3.3. Control variables

We also include other insurance market variables and economics variables
to control the possible confounding factors. The insurance market variables



include the number of branches of insurance companies operating in each line
of business in each city each year, which controls insurance supply factors. The
source of the insurance market variables is the CIRC non-public database.

Other city-year economic and social variables include demographic
structure, economic development level, education level, fiscal expenditure
structure, and medical service conditions. Firstly, the demographic structure
variables include female ratio. Secondly, the variable reflecting the level of
economic development is GDP per capita and urbanization rate. Thirdly, the
education variable is the number of students enrolled in higher education
schools as a proportion of the resident population. Fourthly, variables
measuring the structure of fiscal expenditures include the share of fiscal budget
expenditures on health care (supporting the supply side of health care services)
and the share of fiscal budget expenditures on social security and employment
(supporting the demand side of health care services). Lastly, the medical
variable is the number of hospital beds per 10,000 people. Data for these
variables were obtained from the China Statistical Yearbook for Regional
Economy and China Statistical Yearbook of City. Table 1 gives the details of
descriptive statistics of variables.

Table 1. Summary statistics

Variables Definition Mean S.D.
Medine Premium of private medical insurance, 1261 26.14
yuan/person
TllIne Premium of private illness insurance, 126 3126
yuan/person
Healthine Premium of private health insurance, 3523 5404
yuan/person
Treat =1 if the city has URBMlIin a given year 042 049
EntpMed Number of private medical insurer branches 1042 8.11
Entplll Number of private illness insurer branches 8.80  6.41
Gender Gender ratio (female=100) 10577 3.88
GDP log of GDP per capita 9.74  0.84
Urban Urbanization rate 038  0.17
Edu Propor.tlon of students enrolled in higher 00l 0.02
education
MedShare Health care share on government 003 023
expenditure
SocShare Social s:ecurlty share on government 015 015
expenditure
Bed Number of beds in hospitals per 10,000 1333 12.97
people

Notes: The money value is constant at 2002 price.

4. Impacts of URBMI on private health insurance consumption
4.1 Estimation using staggered difference-in-differences

Because the various treatment timing in different cities, we use the
staggered difference-in-differences (DD) specification to estimate the impacts



of URBMI implementation on private health insurance market. The regression
specification is:

Vie=0a+8Treat;, + fx;, +y;, + A, + e, (1)
where ¥;; denotes the log of premium income per capita for a
particular type of insurance in city i and year ¢. The core explanatory

variable is Treat;, which equals one if the city i has URBMI in year ¢ and
zero otherwise. X;; denotes a set of control variables as stated in last

section. ; is the city fixed effects, A, is the year fixed effects, and €, ; is

the error term.

First two columns of Table 2 present the results for (entire) private
health insurance. In Column 1, the estimatedcoefficient of Treat is -0.037
with a standard error of 0.064, which is statistically insignificant. After
adding additional controls, the estimated coefficient of Treat is -0.023 that
remains statistically insignificant. This means that the implementation of
URBMI has no significant impact on the entireprivate health insurance.

When the explained variable is the log premium income per capita of
private medical insurance, the coefficient on7reat (as shown in Column 3) is
-0.259 with a standard error of 0.037. It is statistically significant at 1%
level. After adding additional controls, the estimated coefficient remains
significant. This means that the introduction of URBMI has a significant
crowding-out effect on the private medical insurance market. Specifically, the
implementation of URBMI causes the premium income of private medical
insurance in treated cities to decline more by 27.7% compared to other cities,
which is economically significant.

As for the private illness insurance market, the regression results in the last
two columns in Table 2 show that the coefficient of Treat is statistically
insignificant.Hence, the implementation of URBMI has no significant impact
on private illness insurance. In short, these results above are consistent with our
hypothesis I.

Table2. Impacts of URBMI on private health (medical and illness) insurance

market
(D @) 3 “4) %) (6)
health health medical medical illness illness
Treat -0.037 -0.023  -0.2597  -0277  0.064 0.097
(0.064) (0.056)  (0.037)  (0.035)  (0.087)  (0.077)
EntpMed -0.005 -0.002
(0.016) (0.005)
Entplll -0.002 -0.012"
(0.018) (0.005)
Gender 0.001 -0.002 0.003
(0.007) (0.009) (0.007)
GDP 0.580°"" 0.522"" 0.625""
(0.092) (0.102) (0.104)
Urban 0475 0.213* 0.657""

(0.133) (0.114) (0.203)



Edu -1.278 3.477 -5.313

(3.268) (3.235) (3.712)
MedShare -0.457"" -0.380™" -0.560™"
(0.103) (0.103) (0.132)
SocShare 0.500" -0.033 0.823"
(0.268) (0.285) (0.336)
Bed 0.008"™" 0.007" 0.010™"
(0.003) (0.003) (0.003)
Constants 2.899™" 32097 2.0507  -3.1107 227377 -4.6037
0.026)  (1.131)  (0.014)  (1.312)  (0.037)  (1.328)
City FE Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
R? 0.89 0.913 0.807 0.837 0.909 0.928
N 3812 3500 3812 3500 3812 3500

Notes:This table reports the regression results from estimating Equation (1). The regression
sample size after adding the control variables is smaller than 3812 because of missing data
for some control variables.Standard errors in parentheses are double-clustered at the city and
year level. “ p<0.10, " p < 0.05, ™ p<0.01.

4.2 On the common trend assumption

The validity of DD strategy relies on the common trend assumption
thatoutcomes for the treatment and control groups should display parallel
trend without the URBMI implementation. To test this hypothesis, werun
the dynamic DD regression shown in Equation (2):

Vit = Lioms My + Do Vieie + @+ BXyp + 1y + A+ €54 (2)
where dp = 1(t — t; = k) measures the time relative to policy year

(i.e., the year launch the URBMI); t; means the policy year. We estimate
the impact of URBMI implementation using a window of [—5, 4] around the
event (i.e., five periods before the treatment and five periods after
(including) the treatment), with “‘binned’’ indicators for five (four) or more
years before (after) the policy event. Following the literature, we exclude

the indicator of the year before the event, i.e. d_;, using it as the reference
year.Other variables and settings are the same as that in Equation (1).
The coefficients of interest, 1, and ¥, measure the difference in ¥; 4

between treatment group and control group in five years leading up to
URBMTI’s implementation and five years after relative to the reference year.
The 7, are falsification tests that capture the change in outcomes before
URBMlIimplementation. They are also used to test the common trends
assumption. The ¥; are intention-to-treat (ITT) effects of an additional
percentage point change on outcomes after URBMI implementation. This
specification identifies heterogeneity in URBMI’s effect overtime. The
estimates will equal zero if URBMI’s implementation does not affect the
private health insurance market across cities.

The results in Figure 2 give strong support to the common-trend assumption.
The coefficients fluctuate around zero and are statistically insignificant before
the URBIM implementation, suggesting that there were no heterogeneous trends



in the outcomes between treatment and control groups. This holds for all three
outcomes.

Another important takeaway from Figure 2 is that the coefficients gradually
decrease and become statistically significant after the implementation of URBMI
when the outcome variable is the premium income of private medical insurance.
This shows a crowding-out effect of URBMI on private medical insurance. Yet,
when the explained variable is the premium income ofentire private health
insurance or private illness insurance, as shown in subfigure A and C, the
coefficients are small and statistically insignificant after the implementation of
URBMI. This means that the URBMI does not significantly affect the entire
private health insurance or private illness insurance market. In short, from Figure
2, we verify the parallel-trend assumption and get dynamic estimation of
crowding-out effects that are consistent with the baseline results.
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Figure 2. Multiple-periods DD estimates of policy effects
Notes: The figure shows the regression results (point estimates and 95% confidence intervals)
from estimating Equation (2) when the explained variable is log of premium income per
capita of private health insurance (subfigure A), medical insurance (subfigure B), or illness
insurance (subfigure C). Standard errors are double-clustered at the city and year level.

4.3 Addressing the concern on heterogeneity treatment effect

The recent literature in applied econometrics shows that two-way
fixed-effects estimations of staggered difference-in-differences can lead to
substantial biases when there are heterogeneous treatment effects (Baker et al.,
2022; De Chaisemartin and d'Haultfoeuille, 2020). Following the literature, we
address the concern on heterogeneous treatment effects using two methods.

First, referring to De Chaisemartin and d'Haultfoeuille (2020), we employ
the difference-in-differences multiple (DDM) model to address the concern of
heterogeneous treatment effect. The results, as shown in Table3, are similar to
those of the canonical TWFE estimators presented in Table 2. The coefficient of
Treat in the regression of private medical insurance is -0.199 with a standard
error of 0.081 which is statistically significant.The coefficient remains
statistically significant after additional controls are added.This means that the
launch of URBMI causes the private medical insurance in treated cities to
decline more by 23.5% than the control group. However, when the explained
variable is the premium income of private health insurance or illness insurance,
the coefficient of Treat is statistically insignificant, which is consistent with the
results in Table 2.

Table 3. Estimations using interactive DDM model

(M 2 3) “) ) (6)

health health medical medical illness illness

FHF FHF

Treat -0.091 -0.125 -0.199 -0.235 -0.049 -0.076
0.068)  (0.067)  (0.081)  (0.106)  (0.060)  (0.070)
Controls N Y N Y N Y
City FE Y Y Y Y % Y
Year FE Y Y Y Y Y Y

Switchers 264 236 264 236 264 236



N 3812 3500 3812 3500 3812 3500

Notes: Standard errors in parentheses are double-clustered at city and year level. " p<0.10,

sokok

p<0.05,  p<0.01.

Second, we follow Sun and Abraham (2021) to conduct the event study
using the last-treated cities as the control group. It works by first estimating
individual cohort-time-specific treatment effects, then aggregating them to
produce measures of overall treatment effects while accounting for treatment
effect heterogeneity. As shownin Figure 3, the treatment effects are small and
statistically insignificant before thepolicy. They become larger and statistically
significant after the URBMI introduction when the premium income of private
medical insurance is the explained variable.Yet, the estimated coefficients are
insignificant for the entire private health insurance market or private illness
insurance market. Hence, the results are similar to those in Figure 2 for all
outcome variables. As a result, the two bias-adjusted estimations abovealso
confirm our main conclusion that the URBMI has a significant crowding out
effect on the private medical insurance market but not on the private illness
insurance market. In short, the bias from heterogeneous treatment effects is
small in our setting and has no bearing on our main findings.
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Figure 3. Event study estimates
Notes: The figure shows the regression results (point estimates and 95% confidence intervals)
from estimating the event study model proposed by Sun and Abraham (2021). The explained
variable is log of premium income per capita of private health insurance (subfigure A),
medical insurance (subfigure B), or illness insurance (subfigure C). Standard errors are
double-clustered at the city and year level.

4.4 Placebo test

In order to address the concern on other possible shocks or policy
events that could influence the insurance market and bias the treatment
effects of URBMI, we further conduct a placebo test in which we use the
premium income per capita of life and property insurance as the explained
variables and rerun the regression in Equation (1).If the URBMI had a
significant crowding out effect on life or property insurance markets, there
might be other treatments or unobservable factors that affect entire
insurance market and drive our aforementioned results.

As shown in the first two columns in Table 4, when the log of
premium income per capita of life insurance is the explained variable, the
estimated coefficient of Treat is small and statistically insignificant. The
results for property insurance are shown in the last two columns, and the
coefficient on Treat is also statistically insignificant. These findings
indicate that the URBMI has no significant effect on life or property
insurance market. Therefore, the bias due to other treatments or
unobservable factors is unlikely.

Table 4. Effects of URBMI on life and property insurance market

) 2 3) 4

A. Life Insurance B. Property Insurance
Treat -0.022 -0.007 0.016 0.048

(0.026) (0.020) (0.040) (0.028)

Control Y Y
Variables
City FE Y Y Y Y
Year FE Y Y Y Y
R’ 0.913 0.934 0.896 0.919

N 3673 3397 3808 3498




Notes: In columns (1) and (2), the explained variable is the log of premium income per
capita of life insurance, and is the log of premium income per capita of property insurance in
columns (3) and (4).Standard errors in parentheses are double-clustered at city and year level.
"p<0.10, " p<0.05, " p<0.0l.

5. Possible mechanisms
In this section, we empirically test some possible mechanisms of the

crowding-out effect of URBMI on the private medical insurance market.

5.1 Medical cost
First, we test the mechanism of medical price (Hypothesis II) using the

following regression:

Vie = OTreat; . + HighCost; X Treat;s + x; + p; + Ae + €, (3)
where HighCost; refers to a dummy variable that equals to one
when the city’s averaged medical price is larger than the median value
before the launch of URBMI (before 2007) and zero otherwise. HighCost;

is constant overtime for a given city, so itsestimated coefficient will be
absorbed by the city fixed effects and omitted in the regression. The

interaction term, MedCPI; x Treat;,, captures the heterogenous responses
of outcomes to URBMI across cities with different medical costs and also
shows the mechanism of health service price in the impact of URBMI on

the outcomes. Other variables are the same as that in the Equation (1).
Table 4. Mechanism of medical cost

(1) EEE3 (2) FEE

Treat -0.279 -0.301

(0.059) (0.060)
HighCostxTreat 0.049" 0.051"

(0.029) (0.030)
Controls N Y
City FE Y Y
Year FE Y Y
R 0.807 0.837
N 3812 3500

Notes: The table reports the regression results from estimating Equation (3) when the
explained variable is the log per capita premium income of private medical insurance.
Standard errors in parentheses are double-clustered at city and year level.” p<0.10, ™ p <0.05,

skt

p<0.01.

Table 4 shows the results from estimating Equation (3)when the
explained variable is log of per capita premium income of private medical
insurance. The coefficient of Treat is negative and statistically significant,
and the coefficient of interaction term is positive and statistically



significant.This means that the crowding out effect of URBMI on private
medical insurance is more (less) significant in regions where medical
service priceare lower (higher). The coefficient of interaction term remains
positive and statistically significant after additional controls are added.
Overall, the regression results are consistent with the Hypothesis II and the
mechanism of medical costholds.

5.2 Medical service accessibility

To examine the mechanism of medical service accessibility (Hypothesis
IIT), we run the following regression in Equation (4):

v, = 8Treat; , + @HighAcc; x Treat; ; + fx; .+ f; + A, + € (4)
where we use the number of health facility staff per capita as a proxy variable
for medical service accessibility. HighAcc; , refers to a dummy variable which
turns one for cities whose medical service accessibility is larger than the
median value before the launch of URBMI and zero otherwise.Other variables

are the same as that in the Equation (1).
Table 5. Mechanism of medical service accessibility

(1) EE3 (2) EEE3

Treat -0.147 -0.180

(0.058) (0.051)
HighAcc xTreat -0.198™ -0.185™"

(0.065) (0.057)
Controls N Y
City FE Y v
Year FE Y Y
R’ 0.810 0.839
N 3812 3500

Notes: The table reports the regression results from estimating Equation (4) when the
explained variable is the log per capita premium income of private medical insurance.
Standard errors in parentheses are double-clustered at city and year level.” p<0.10, ™ p <0.05,

skt

p<0.01.

Table 5 displays the regression results from estimating Equation (4). The
estimated coefficient of Treat is -0.147 with the standard error of 0.058, and the
coefficient on the interaction term is -0.198 with a standard error of 0.065, both
of which are statistically significant.Similarly, after adding additional controls,
the coefficient on the interaction term remains positive and significant. This
means that the higher (lower) the accessibility of health services, the stronger
(weaker) the crowding-out effect of URBMI on private medical insurance.
Specifically, the crowding out effect of URBMI on private medical insurance is
18%-20% greater in regions with higher medical service accessibility.
Therefore, the results provide strong support to the mechanism of medical
service accessibility (Hypothesis III).

5.3 Health risks

We then investigate the mechanism of health risk in the demand side. We

measure the health risk using the incidence of infectious disease and run the



regression with interaction term as before to test the hypothesis:

Vie =@+ 6Treat;, + pHighRisk, X Treat;; + Bx;; + |1, + A, + €, (5)
whereHighRisk; refers to a dummy variable which equals to one for cities
whose incidence of infectious disease is above the median value and zero
otherwise during the pre-policy period. HighRisk; is constant overtime for a
given city, so it is absorbed by the city fixed effects. The interaction term shows
the mechanism of health service price in the impact of URBMI on the outcomes.
Other variables are the same as that in the Equation (1).

Table 6 shows the results from estimating Equation (5). In column (1), the
estimated coefficient of the Treat is -0.311 and the interaction term of Treat and
HighRiskis 0.112 with a standard error of 0.053.After adding additional
controls, as shown in the column (2), the coefficient of interaction term is
-0.105 that remains statistically significant at 5%. This means that the higher
(lower) level of health risk, the weaker (stronger) the crowding-out effect of
URBMI on the private medical insurance market.It is consistent with the
Hypothesis IV.

Table 6. Mechanism of health risk

Treat -0.311 -0.317
(0.069) (0.069)
HighRisk* Treat 0.112" 0.104"
(0.053) (0.050)
Controls N Y
City FE Y Y
Year FE Y Y
R 0.811 0.834
N 3812 3500

Notes: The table reports the regression results from estimating Equation (5) when the
explained variable is the log per capita premium income of private medical insurance.
Standard errors in parentheses are double-clustered at city and year level.” p<0.10, ** p <0.05,

ok

p<0.01.

5.4 Alternative mechanisms

We have provided some evidences of the potential mechanisms of the
crowding-out effect of URBMI on the private medical insurance market. At
the same time, there might be some other stories that support the null
hypothesis that the URBMI has no significant crowding-out (or
crowding-in)effect on the private medical insurance market. To make our
results more convincing, we consider two of these stories that may
contradict with our previous findings.

(1) Alternative mechanism: Consumption budget

First, the URBMI may increase the consumption budget, and people
with more budget can afford more insurance service (Clark et al., 2008).
Thus, it makes the cost of private health insurance seem more acceptable to



people with high budget or income (DeLeire et al., 2017). In other words,
high income exerts a significantly positive effect on the intention to
purchase private health insurance. The intention to purchase private health
insurance shows a distinctly positive impact on actual purchase and the
intention to purchase health insurance yield a significantly positive
mediating effect on the crowding-out effect of URBMI (Mamun et al.,
2021). It implies that the crowding-out effect of URBMI will be smaller in
regions with higher average income levels.

To test this alternative mechanism, we present estimates from the
following model:

Vie =@+ 06Treat;, + pHighlnc; X Treat;, + Bx;, + pt; + A + €1 (6)
where Highinc; refers to a dummy variable which turns one when

the value of income per capita is larger than the median of the income level
and zero for the opposite.

Table 8 shows the results from estimating Equation (6). The
coefficient of interaction item inColumn 1 is -0.033 with a standard error of
0.057 which is statistically insignificant.After adding additional controls,
the coefficient remains statistically insignificant. As for private medical and
illness insurance, no matter adding additional control variables or not, the
coefficients of interaction item also are statistically insignificant.These
results show that the impacts of URBMI on the private health insurance
market and its segments are similar in groups with high- or low-income
level. Hence, the alternative mechanism of increasing budget is unlikely to
be true.

Table 8. Alternativemechanism: Consumption budget

(3) FEE (4) EEE3

Treat -0.244 -0.289

(0.053) (0.050)
Highlnc % Treat -0.021 0.022

(0.059) (0.060)
Control variables N Y
City FE Y Y
Year FE Y Y
R’ 0.809 0.838
N 3812 3500

Notes:The table reports the regression results from estimating Equation (6) when the
explained variable is the log per capita premium income of private medical insurance.Standard
errors in parentheses are double-clustered at city and year level. ’ p <0.10, ” p <0.05, . p<
0.01.

(2) Alternative mechanism: Financial Literacy
Second, public insurance programs may increase people’s financial
literacy (Frijns et al., 2013), and a better financial literacy is associated with



a higher demand for financial products including commercial insurance
(Bauhoff et al., 2020). In this way, the URBMI could crowdin effect on the
private medical insurance market. The mechanism of financial literacy
indicates that the crowding-out effect of URBMI will be smaller in regions
with higher financial literacy level. To test this opposite story to our results,
we run the following regression shown in Equation (7):

Vie = @+ 8Treat;, + eHighLiteracy; X Treat; . + fx; , + p; +

Aste,;

where we measure the financial literacy using the ratio of population
with high education in a given city. HighLiteracy; refers to a dummy

variable which equals to one when the ratio of population with high
education is larger than the median value and zero otherwise.
Table 9. Alternativemechanism: Financial Literacy

(3) EE3 (4) EEE3

Treat -0.137 -0.170

(0.054) (0.051)
HighlLiteracy Treat -0.215™ -0.216

(0.067) (0.063)
Control variables N Y
City FE Y Y
Year FE Y Y
R’ 0.823 0.844
N 3812 3500

Notes:The table reports the regression results from estimatingEquation (7) when the explained
variable is the log per capita premium income of private medical insurance.Standard errors in
parentheses are double-clustered at city and year level. p<0.10, p<0.05, p<0.01.

Results from estimating Equation (7) are presented in Table 9. No
matter adding control variables or not, the coefficient on the interaction
term is negative, and it is statistically and economically significant. This
means that the crowding-out effect of URBMI is significantly larger in
regions with higher financial literacy level, which is contradicted with the
implication from the financial literacy mechanism.

Although this result indicates that the financial literacy mechanism is
unlikely to hold, it does imply something about the heterogeneous effects of
URBMI among cities with different levels of financial literacy. Private
health insurance in China has a substantially lower cost-performance ratio
than URBMI. Given that the theory assumes that financial literacy improves
returns on savings (Lusardi and Mitchell, 2014), only people with a
sufficient level of financial knowledge can differentiate this information,
though. In other words, assuming there is no adverse selection, if people
have a higher (lower) level of financial literacy, they can make wiser (more

0



unreasonable) choices on public and private health insurance and choose
URBMI to replace private health insurance in the context of China.

6. Conclusion

To estimate the net welfare of public health insurance, it is necessary
to analyze its causal effect on private health insurance. We estimate this
effect based on a quasi-experiment of URBMI in China. We find that
URBMI has a negative but statistically insignificant effect on private health
insurance. Furthermore, we distinguish between private health insurance into
private medical and illness insurance, and the results show that URBMI has a
significant crowding-out effect on the former one but not on the latter one. This
could help to explain the mixed findings in the literature about the relationship
between public and private health insurance. Regarding on potential
mechanisms, we demonstrate that the crowding-out effect of URBMI on the
private medical insurance is through lowering the medical price, increasing the
accessibility to health services and improving individuals’ health status.
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