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R AP 6 25 BT A X SEUE A 5 32 B T SOOI R 58 4 B A il o X BBOIAST R Y
B, BRI (2013) 43 WA AR AT I T 40 27 LU L AHER 3B 1) 2 15 3% 56, 2 B0 1 1y 229 1y 2 %
KEAL T 0.052% Fi1 0.344% Z ], M5 (2016) T 2014—2050 4F- 1< 4715 32 i 9 3 22 30 T+
IR KA E, ) 2050 AEEARFFTE 1% LU o 3R B4 (2020) & PR, ¥4 2% R 5] 2055 45
ETHE 1.5%, A LR AR 5L 4 ST o B I AR B IR, BCELAT T R R
B9 AL T EEHG I (Rothgang, 2010), HARAF W RE S S BB T 4k S5 RIS 19 “ SEBRAS ™, IR 1T 44
PR i A TR 2 I B, R S 0 B 2 R R S8 G T A RS AT S — Rl B XS
AN — B ISP 7 A 3 o B R M PR B 1 R A v, A B T A (2016) LTk BRRN 4% (2020) 45 55 —Fh
SEEEXTRER, B T AL S ORI AN TR AF % 2 DR A AR X 87 5% S5 A 0 50, A B R 86 (] SCA 4, 2010)
FHR B (B AR SR 4l 75, 2018)

A D AT AR 2 R B S R OR T, 97 A (R 6 R I 3 1 6 SR BB S B AT B A o] A 5 4 35 4 i
FITR AR, Hod, 3+ 250 25 Mk P R B 2 B BLAH R, S K P SR B S 58 e 6 4 il o W T
PR . 2 Ml L B R A 7 R By, — SR FH B e B A o sl T 5 o, AR 2R F 58 4 il o AR (O
LY, AP 5 i 4 A WS SOT A, AT AR 1 SR DU, R AP B A X ZE R U AR SR A
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FH 6 AR BRI 1T 2 8 Ak R 2 R A T B I 9 4 B8 S A 75 220 B RO TR A il 78 B i 5
WEMFSY, 2R (2015, 2017) FRAEE(2017) 45 340, AR ZE BB LS % e 18 . Eling Fl
Ghavibazoo(2019) 48 i, H fij i ASVE K 3 B 1 e (B 5 B2l B8 20, T BB A — A I, i
FERE AT BEHHE T 2235 4L & SCIE R A TR S B4, FE R RS 7SI A4 40 16 98 38 %R
o o 22 T A% 2 7 vl ] T At DX ) 5 A v e e S 2 O A1 7 A SC M X 17 B S 4 W A A O, X
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s NS 2 VR S AR AT 0K 25 57, 45 b DX J) Wk 7 Ak R AE B S 1 L A AT 1) 3t TN 2K K
S B4 AN [ 2 SR 55 M A B 65 T T 7 5 BN 1 A B NG A (BE A 2 N T M, 2021) 0 Ak R g
FRUB B e TR iR N 143 A AR BB . B3 4 N 1 RS AR 2 B S5 50080 1l 2k e N 1 A
RN AU (BEBRZE SR, 2017), 3 33 #4) 2 A A PR FEAS ) At BREBR 245 =2 [) 5 46 1 O vk Bk
SRABE DL o O AR 4L 325 114 3L S5 Al 2 2 A A A i R BR A5 78 R 1) Markov 5 B BE S J I o I
e A TR POV A NI B AR IO 7 45 T ekt RS 22 100 h A5 B e, LA —F X6 AS [) 2 (R JHE 4R 174 il S bR
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Markov 33 T 647 B 455 (Biessy, 2015; Fuino 1 Wagner, 2018), [E] A #h 2% 3% % 7 Ml < 15 47 AR 6 37k
AT 378 A B — R PR TR A T3k, RIVRE 5 A% o B2 60 WA Dy v ) 28 et SR e B S 1 O v o i
R 5 3 B 0 A 3 — R FH XU, 22 5% vk (Hanewald %5, 2019; B 5852 %5, 2016; 5K Bk A7 74,
2020) o 3% 75 i A S it AT B A T A A A A R A A S, S AR A B R A T
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2018), 55 = FOWL £UIA R R AF R BB K T FE AN [ B S A R[] AR fh B 34 (F 4 B R R 4R, 2020) . X
Fofr 2 S P BB = Tt DR B — 2 SR FH B T A5 o DN 5 2 A R RE R, FT RE S T I A A
AN BT S BN AG T 25 5 2 R B R[] A 5080 > 5 580k BB FE A o s =2 X AR B AR N AR
) T A 805 A, 3 SO BB N A TR0 A7 A i 22 o 35 T Ut AR 302 FH 22 300 000 B 5 0 2 0
K B 38 FH 4 H 8 A5 N BE 1 ADL BRife, 454 2020 455 -E YN 1 3 B, X o [ RSl S 4R 4%
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HE, R AR XS AR N R REHE ARk N H G548 R A I S A8 B} 27, B X 43 A ] AR, £ 5 1
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BRI T B B 14 47 2 SRS I B, Bk = YRS T 2 BRI TG 12 ) i AR A 7 A o
WA BTk, AR SCHRIH 2008 47,2011 4F 2014 4 F1 2018 4 PUH CLHLS 44, 3 T Markov ¥it
I GLM RIS T T AS[RPE B AN (138 2 RIS [ A1 1 1) e B A B M 238 R 1, O 45 5 TROUR A 4L 125 o
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S5 A AR AR, MG LT R (R A DG RILE , VG0 25 3 4 BT 4 A I 15 L e 6—9 A~ A (48 S A+t
Ko SHRAREQ2017) RFSE, L HE G S5 R 4 HIHE 20% o4, BR A R:
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) A7 il 6 000 53 10 P R A 340 47 2 e i AN AR (W 25 AR S D I SRR A, 7 o D
SEORET L FELR A B B AR E R SET R AT R AR e R (@ HR S A R A BE ) IS, AR AH G MR
FE, AT LA I T — 0 4F DUS SR FARGUFNR BB FREE, T — 1,4 UG B2 4 WA R B 42 S i
FARS 5 BB AH 4, B S BRI A, AR A K
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Lo =L, (1-r2) (9)

Ho, e [u,rl, u RREBWREL, r RFERAT o s € [m, f1, m RFJH M, (AREL M. b, FomEAD A
B, FIRIAL AR 1549 B o g iR MRFETH, ri R m R WA I 7% 2 B Ay B4
PTRPESHRAND FEAQFE S RAERPT SRR G b, Z2RIBIRAIAS 5
o BBHER N 20—59 2 Tk . 20—49 % Aotk S (RAEUR T R00T h 57 sl ke A 1 8 97 50 2
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R 2 N ARAT 25 A5 B9 B2 A% FIK T o AN ) 27 2 X6 26 Bt S 09 Rl 20 W A N R], 32 22 48 =R (f
FRERBERMIZET), U Hanewald 45 (2019); PURZS (a5 | filt FE 52 161 DO RE B i MIBETS), Ak sk Az
#(2020); FARA (R VR RRE P EECRE R RRERIZET) . WAR, REeREN ki 2t
U, 2 FEEARE T WA S/, B e B M A TS B T R (AN R R R A 1 4 28t
b U HE LA 22 T N BREIR A RS AR R W B AR AR o DR, AR SR I DUCR A R A 2 fi R
h(health) 27 JCATAA Dy GBI A% 5 52 B m(mild) 7R BLAT 45 BT H 8 16 2 Befs s 12 T H 8 1 ) b
fit; K AEs (severe) FRn EA 3 W K VL I H % 1% ah Bl ; JET-d (death) F7n B il .
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Hor, Pyl x 2 i O B R EE RS ML A8, B & AR I T 8 A A8 IR 25 1) 7 B8 349 Il DA IS 8] 56 12 1Y
Markov i 2, RV R P, (x) 255 I 8] [8) (% A O, 15 BT Ak i I 1) ) T8 06 o hom Bl s o 3 28
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PRI, 2% R A8 22 1] ) B R A3 5 e RS R B s
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Horb, S o8 A RTE AR B i 1Y AL FARZS, Py (x, x+ 1) 3R A0 T RS AR 28 3 ) 1) 5
&@U/U( SRR, w2 78 DOIRZS 55 78 BIIRES j 100 Bk B 56 R AR, ORREL A o i o B isew,; (x)J& 1T

B, BAUKE T4E I . 2% Fong 45 (2015) LA & Hanewald % (2019) BRI 52, 38 FH T Lk 1
B (GLM) Xof i B R A fe B it B R A7 AT, 2 B g X 50 4 o 0 L 4 M 00 2 i RARE 38 40 A =
BB, R R

D, =

my; (x) = g (1 (%)) = In (1, (x)) (16)
Ferf, m, CoJ 1171728 5t (9 281k OO (B P 38 B e, LS5 AR 0 BRI & 5 6, i 35 TF AN [l B
AU FEL 5 B A R R B B, £ UM 308 43 % S 06 AR I ) 2 30138
my) =Y B =B BB 4B (17)
e 38 o



% WE S PEKEFEREANASHEEIHAR

Horb, B R Feflith S5 O T BRI 25, 2% Fong 45 (2015), RStk ANl L 30 HEAR 53410
PEFEH FHBIARS o3 A, R E fat FE IR 28 0 5% 88 YOI IR A 43 A o DOIR S i BIIR S j i e 7% 4l i
o Hn, (x), WA

n; (x) ~ Possion (e, (x)u; (x)) Yx (18)
Horr, e, (o) 267 A0 DAy 1) A 7 A BREHR S 178 IR 22 58 B0 o SR FH e AR SR VR A 1A 28 v ) S R By
Bk Z2 5020 R BB, RTEUSR bR R R

InL= Z —e,(X) 1 (x) + n,, () In (e, () o, (1)) + C (19)

Horpr, OO w . MR S e AL 0L 78 B2 i DL i 30 5 BME N (BIC) 7E 13 Z M e 5 3 W ko
BIC fR5T T 4550 R H AN G A B8 480 i 00 10 B0 1) A 500 E B 42, B0 1 /N 3 B S 7R 1)
P RO B o ARG B UL RO 22 0 3R K8 Ak T2 2R, T AU b > 4 38 AN [ e RREAR 25
Z 8] B e R 5w B, tE— 2P Tl it Kolmogorov 43 77 3K fift AH N A0 5 B M5, LRk 0anF .

dP”;l(tx’ )] =P, (X, ) o, (1) = Py (X, 0) [y () + 3, @) + 0 ()] i € {h,m}
dp, (x,0) .

ek Py (6, 1)ty (8) = Py (26,8) [ (D) + i () + 0 (D] 7 € {Bym)} (20)
dPin(tx’t) =P,(x,0u, () i€{hm,s}

P,(x,n=1-P,(x,t)—P,,(x,t) — P, (x,1)

HRAE K (20) F1 Euler 775, A1 3R AN [R5 A [ Ja A3 28 70 A AN PR AR AS [R) AF 08 T 4R BE (e=1)
fat BRI B WE A M D

QUPE R PN RN =

PR BEN T EZ R PR . — - VE B 65 X & A\, i AR IR B 5 1k
N, =N.,,\D.,, i] L3 53 A RTE A7 W (AR A 40 A o % B AT AR 8 SR A, T A4S 32k g 2 A
BTSN NG o T — 8B SR 65 % BRBEE N, BUE % 2019+ 65— 1 5 MR E20194F 119
AR BT LUK A8 (0 A7 2R po TR, BRAF I 65 % 18 N BN, 2R

"= 1201%65_,1_[“ p. 1=2020-2040 (21)

x=2019+65-1"

Forlr, 1k AR AE 2019 4 (92 18 AB K5, TR 1L 65 % 26 AAEA R HEIR 25 10 404 L 1A, B
TS AR BRI 65 24 15K AR A KU . 48 1R T B0 4 5% BB KON 24, SR T 5148 3 2 1 2% fil
AN TTHUBEN,

= BHEHIE

(—) K LR 3 4 i B4

IWNISF EPSE 288

(DFET2HR, A 2010 4E55 7S A b 4051 4030 S 1 0—64 % A AR Y S8 T2 32 45U
F B TE T PN FE TR AR RE AR . — J TAT, AR S S BN ] 5 S, T BT T SR A A 3 PN A X R
FE 5 53— 7 T, AR SCH TR RE B AR RS, AET R BTG AL & 7E Markov i IR FE RS M %
FEBE R, B 65 & KL AR NMFET 3 AT B RS54, BT LABE T 376 0 5 0 o8 DR R A A2

(2) A B A A VER Lo Az B 3R Ak 50 Lo 5 A8 AR AR X AR R, B ZE I B P, A B R
A A 1 L A0 78 A 34 55 2000 4T3 N 13225 R 2010 4557 7 N 11355 30 1) A9 4F 1 A8 1k
KEAH TR
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(3) TR, MR 2000 4FE 55 TR 3 A 2010 4F 55 75 RN 13 A 508, 35 T 400 1A
(2013) W57 2, VIR EE 0L 1o HR Al DL Y, AR A N 1 BT 3R (P A R AT B8 S0 78
1530 %/ 3, 76 40—70 & B TR, 70 X Z JG s A E T, SRk E, BT gRe T4t &
AENRYIERE R B LT P H4AE N GHERAZ4E1E 5, 2021) . 2000—2010 4, £ —3 A HiE# G
187 AC N, 29 2000 AFE 3 A 1T 38.53%. AR 2020 4E25-E R A 1A 5085, £ —IRiish A
FIRLBEIR 2.49 N (J ik, 2021), 249°4 2010 4FIREE N FT1%) 37.18%. PRI, fB0E 3 B 6 7 15000 Hif (]
BENIRFEAE BA — 1A

x10°

AS - - i 006
o - - - B S B ORI i
% 4T A HAER SR RAINED | % 004 ¢
|
3t \ 0.02
\
2 - 0 r
1 -0.02 |
0t -0.04 f
e g
0 10 20 30 40 50 60 70 80 90 100+ 0 10 20 30 40 50 60 70 80 90 100+
R Fie

1 REANOIBESIHE

(4) At N 1T S50 MR 2020 45 [ 5 BEAR R A AT I Ge T4, o B AR By 7 ORI 2 4R A B0
136100 J7 N, i & EL B Y 96.4%, AT UL, [ B Y7 IR C 2 B A S 1 28 55 . i B
7 PR S ) B ) E AR A ORER SIS B AR AP IS 1 7 55 R R 100%. AR F IR AERIK
MRS (2013) BORIF 5T , 4 A Rk B b R 35 28 0 80%. MR D7 4F (o [ 8 1141 4 ) A o A 11 Rk
AP SETHAR S ), 2010—2019 AF I IR T 208 A B 5 B ol SN E 3B A R 54.75%. TR
FHEREER T, RER TR T S REEHME 1%, " HI e s. (fEAE
55 T 75 (2016) (4 ik, i i R BB RER T 5B AR T (B R 60 2 LI, &R 50 % DL )
Eb A, 000 A R AR AR HR TNk, 2019 4FRAK A B S R- A B0k 8700.4 T, R4 2010—2019 4FiR
RSN B AR T B B 00 e 24 8 DL J2 2020 4E B T S 44 A KL, 7581 2020 4EE /R A
RS ANECHR 8872.3 T1 A, i 2020 4FiRIR N 1Y 38.37%, {42 AR X — HL BB PR FF AR AR

2. BV SHL,

(DI T T8 K7 L R AT S FA R 35 364 3 AR 46 2019 4R 0 G i1, 8 R
NS ECA R 30733 JG, SAE B AE B B T4 Tk 93383 It 82 78 b B T4t 2K 35
TR 2 8 R AT S OB KRN 6%,

(2) 4B N R B 5 3 5 4 A [ 3 85 340 2% R 01 b B 28 R 0 KR HERTRY
PR AT LA R R R P B R LA 4 B (A0 3 7 S LA 4 BE ALl B B B g LR B
B o AN TR 2K BB S5 G AR XS [ 47 3 07 20 A Rl i . 7% 1 B8 (2020) 95T, 525 2R fig &
N G 3 ERIALF 3 B ) A5 00 50 A 77.59% 1 22.41%, %t 7 (59 3 8 2% FH 43501 R 962 ST A

@© X BB E PR 100+ A2 100, [FBS 7ETHEAS AR T B 2R ES, 5 7 10 5 DU R AN DTN 0 MRE, A TBEE
TFE 52br o
@ 2010—2019 SRR IFEIH KA 0.94%, F 5 (2020055 M SR B KRB E N 1%, Frbhix Bife AE &k, w5,
% 2045 4F, BRLERISREIEE] 100%.
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1892 JT; 8 J¢ BB N 8 J3 K4 BRI AILAG 47 1) EL 51 43 1) Sk 56.93% 1 43.07%, XF 1o 11 ) 471 B
53510 1685 TCF 6292 T6, A T WALSEL, LB TR P B 09, B I 3 347 2% RS
R TR A R AER OB, 3R 6%.
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A Research on the Different Financing Models of Long-term
Care Insurance in China

Tang Wei, Su Fang

(School of Finance, Shanghai University of Finance and Economics, Shanghai 200433, China)

Summary: Establishing a long-term care insurance (LTCI) system covering the whole people and balan-
cing urban and rural areas is an important strategic plan for China to deal with the aging and disability of the
population. Since the establishment of the LTCI system at the national level in 2016, China has 49 pilot areas
for LTCI by 2020. Each pilot area is seriously fragmented, and the financing model of LTCI has not yet been
finalized. So what is the financing model of LTCI that suits China’s national conditions? In addition, different
financing models have their own advantages and disadvantages. The optimal financing model may depend on
economic, social and demographic factors. Since the fund funded system does not have the function of mutual
assistance in social insurance, this paper limits the financing model of LTCI between the pay-as-you-go sys-
tem and the mixed system. Which one is optimal for the long-term sustainable development of China’s LTCI?
Starting from the evolutionary law of the health status of elderly individuals, this paper explores the operation
of China’s LTCI system under different financing models.

This paper uses multi-period micro-tracking survey data, through the continuous time homogeneous
Markov process and the generalized linear model, to describe the movement law of the health status transition
of the elderly in China, and combines the seven census data and the age shift algorithm to calculate the size
and structure of the disabled elderly population from 2020 to 2040. Further, based on the social insurance actu-
arial balance theory, a dynamic actuarial model under the pay-as-you-go system and three mixed systems is
constructed to simulate the equilibrium premium rate and payment amount of LTCI for urban employees and
urban and rural residents in the next 20 years. The study finds that, in terms of the size of disabled population,
the female elderly are the main body of disabled population; the scale of disabled population in urban areas is
significantly higher than that in rural areas. The main reason is that rural-urban migration has made urban eld-
erly population larger, and the urban disability rate is higher than that in rural areas. In addition, in terms of
funding pressure, the study shows that at any time and under any financing model, the relative payment pres-
sure of LTCI for urban employees is significantly lower than that of urban and rural residents, but the absolute
payment pressure is slightly higher than that of urban and rural residents. Finally, in terms of the selection of
financing models, this paper believes that LTCI for urban employees should adopt a mixed system, and LTCI
for urban and rural residents should adopt a pay-as-you-go system.

The contribution of this paper is mainly reflected in two aspects: First, at the level of empirical research, it
combines macro and micro data to describe the evolution of the health status of the elderly from the micro
level, predicts the size of disabled population in China from the macro level, and finally establishes a LTCI
system that covers the entire population. This not only deepens the research on individual health, but also en-
riches the research results in the social insurance actuarial field. Second, at the policy level, based on the res-
ults of the research, it provides an optimal financing model for LTCI for urban employees and LTCI for urban
and rural residents. This optimal model can alleviate the payment burden of financing entities and enhance the
stability of the LTCI system. It has important practical significance for the work focus and further promotion
of China’s LTCI system.

Key words: health status transition; long-term care insurance; equilibrium rate; pay-as-you-go system;

mixed system (tHEmE k)
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