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Abstract

This paper focuses on studying the supplies forecast of institutional pension service in Shanghai,
reviewing the supply of institutional pension service in Shanghai from 2010 to 2019, predicting
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and analyzing the development trend of institutional pension service in Shanghai from 2020 to
2025, and providing data support for the development of institutional pension service. Methods: A
GM(1,1) model was constructed to predict the supply of institutional pension service in Shanghai,
and to infer the changing trend of supply. Results: From 2020 to 2025, the supply of institutional
pension service in Shanghai continued to grow, but the number of pension service and the number
of beds were at a low level and the growth rate that did not reach the average growth rate ten
years ago. Conclusion: In the future, it is still necessary to strengthen the growth rate of institu-
tional pension service supply, improve the utilization rate of beds, encourage multiple subjects to
participate in elderly care services, optimize the allocation of elderly care service resources, and
ensure the high-quality development of pension service.
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1. 518

NT IR FEZ RS R AR g, BRTRER S T — SS9 KR
MBCRIE RN, AR T LRI IR E RS i . UVEALAL AR VG BEORLRI BT B ST DA S S A TG iR 25 25
ZITHNE, AVFREIRS R IR T HF R IR . Rilg i B RAF A2 R RS+ UA T
FHRIM O =HAm s HARNE) piRs], “Hey K2 ERFZIRS ML . RO 51
TNaE R B W SBR[,

H AT Fig iU 722 R R RG22 275 AR a8, LA 7528 IS5 it 4h 5 75 SR R R AN 3517,
BERIPJE TR — 7, WECE FRE, MM FRE Bk ERIUNIR AL BB #11 2019 4F 12 H 31 H,
LAV IRZRS 724 7%, IRAHELH 15.16 /75K, (HEFEL AN 2.96% [2]. TR BT 26
ZEAN E g N O AR R G 28T BT I R AT 2 AT P 82 N H A TS L TR 2 B B 4 R 2
N, H 10.75% 2 NA AN FRZ MRS . XFR RIBET N TR BAAERKINEET R, B Ay
LRSS IR EBAE T, TG 8% A #7738 IR 55 1) S SR LR Ry 5 o S LR T 3 A AAE 2 4E N
RS FEA LA TR 2 IR 55 B IR B R0 s, MU FR 2 IS G e 8 b it AN R 2 = R, il B
ML FRE RS ALEE SO, HEBT LSS 1) AR i 3 0 B 7R SR 2 2

KERGHR LR, RNESELHNAFEERFEAN AN R, BTATFRERNOERAR, &
IR RGN 265 [3]. ASHIEFENT 2010~2019 4E _E G MM 77 E AR S5 (4 IR HEAT B B,  JHA 7
K Z G GM(L )BT 2020~2025 4 I TR E MRS Hheh K Eia%s, HHTAAAER R, DURHIE
BN FRE RS IR, e H 23K 1 7 R KF

2. BRRIBESHZE
2.1. FERIKIR

HlE GORIRIR T 2010~2019 4 (LigmigiiteEsE) , ETIA TR, ERF RS JF BRIz
T, SZIHTRE MRS PRI BRI br B, 2T P sk ey, W oRR BighU 778 i g5 it
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oA L HEAT TN .
2.2. A%k

GM(L, )RR K 5 R G BB I TS B 2 —, e R 2 X S et th, A AR X R 46 7 471
BT — IR RN, §540 FE N AERIBENLIE , A2 R B U () 07 51, 935 T AR U Loy T
A RGMERG KRS, TR EEIE A ME R T 7 FR AR (4] AR B R 0 28 BEAR
P i SR A AT S A TS LR, TN B B YR AR Ak R A 1 R 10 1) SO s L v R TIOIRS B
HATC 2 R T BN E . DA o R 28 1) S U B [5], T A 78 LAHLAG 77 28 IR 55 b 45 155 100
TEREFX SR, HAERENEERIRA B, FEA R IS AR R 7 510 i — /N e E . Bdism
AR 2, GM(L L)AL TAEARSE D . MU EA IS BB A B G, IF B 1 ik
FEir, 1 GM(2,1). DGM #1 Verhulst #5845 FH -k S B i 18] 775 21 sl 2 A S e ai[6]. bRk, R
Fl GM(L, 1)1 88565 3R B LAY 77 32 B 55 AL 20 15 0k AT TR BB TR AR (1038 ik, iy Jig 4R B FH 3R 558,
[ o) 25T 00 R B R, 38 0 S R A SR 0 ARG T 5 R, B R T R i X A
FRIRENE, S5 T 2 SR 0 HERA M AN UL R 7 -

3. GM(L, 1)iE Bz
3.1 BRI
R OLE
(1) oI TN LR R AR E 51 K 1
x © ={X(°)(1),X(°)(2),X(O)(B),“-,X(o)(N)} 1)

Jott (RIBGUTAESE) vh 2010~2019 AFIER 4 R B AR IR L NS R H ORI 7R S e b
PUREL(K) . RALE (T 5K) BB SRR Excel Rk 1, MR H1.

Table 1. 2010~2019 Number of institutional pension service institutions (a) and number of beds (10,000)
= 1. 2010~2019 FAHH9FF Z AR ZSHADE(K) . REIH(F75K)

A PUEH(R) AL (T3 5K)
1 2010 625 9.78
2 2011 631 10.1896
3 2012 631 105215
4 2013 631 10.8364
5 2014 660 11.49
6 2015 699 126
7 2016 702 13.28
8 2017 703 14.04
9 2018 712 14.42
10 2019 724 15.16

(2) &, W(2):
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X (k-1)
0(k)=xT(k) (3]
a(k)e(e“il,e”ilJ (3)

RIER@) TR R, FARE 3 tHE T Dy 0.833752918~1.199396102, Wi 2 LUAE & 75 7E

TGP, TGRS 1, AERIE 0, SRR RN LEITEEE, ST eER X O ERmEr
GM(L, )&, s 2 fin:

Table 2. Level ratio test results
T2 RLLWEER

F itk e LE W
1 2010 0.990491284 1
2 2011 1
3 2012 1 1
4 2013 0.956060606 1
5 2014 0.944206009 1
6 2015 0.995726496 1
7 2016 0.998577525 1
8 2017 0.987359551 1
9 2018 0.983425414 1
10 2019
ju 0.833752918 1.199396102

3.2. GM(1,1)#& 458!

(1) HWERFS

o X@(1),N =1
XT(N)=1 ©) )
XY (N-1)+XO(N),N=2,34,--,N
X(l) _ {X(l) (1). X(l) (2), X(l) (3)]..., X(l) (N)} (5)
B 4 BIFRIG P HAT BB R TE XY, EFRENEE BEFS, WE 3.
(2) MR B REFERE Y
FRE B DL & Y v AR an(6). (7)
- 1 _
_E(X()(l)+ x%(2))
I R YNl )
B= —Ep<(a+x (3)) (6)
1/ a @
;_E(X J(N =1)+ X )(N)X
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v, = X (3) 0

200 (1) 1 =
)Z“’)(t):{x (t),t=1 @

X®(t)- X" (t-1),t>2

B4 (1) 5 0 BUINSE AR\ SR(6) T SUARIE B, AR Y sk 7 RIB KB FUSR . 7R(6)
A7) B (@) B3R . Ik 3.

Table 3. Construction of data matrix B and data vector Y
% 3. MEEURERE B REUEE=E Y

A BnET ik B HRE Y

1 2010 625 —940.5 631
2 2011 1256 -15715 631
3 2012 1887 —2202.5 631
4 2013 2518 —2848 660
5 2014 3178 —3527.5 699
6 2015 3877 —4228 702
7 2016 4579 -4930.5 703
8 2017 5282 -5638 712
9 2018 5994 —6356 724
10 2019 6718

@)%¢:ﬁﬁﬁﬁ§ﬁﬂﬁ:ﬁ}

5_|@ T\ T
P{J:(BB) B'Y, ©)

RAEE)IHHE K B, Y A9, 115 a=-0.019631815, u =606.6690231
(4) RIBE)HERKK av u B, WK (10):

X (k)-0.0196318152" (k) = 606.6690231 (10)

K10 RN 11, A RIS Fr 471 D 3K(12)

RO (ke1) = X0 @)-§ e 5 1
a
X (k +1) = 31527.3402¢° 955 _30902.3402 (12)

(5) RAERBFUE X (k+1) KA E X
HEAR 2 (L2) T 52 RO [RS8, HEAT S LS A, e 4.
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Table 4. Calculation of fitted value
=4 HEETE

Ay X(1): B[y B3 371 X'(0): REAFIERIE X(0): JRUEF5
0 2010 625 625 625
1 2011 1250.054308 625.0543077 631
2 2012 1887.500808 637.4465008 631
3 2013 2537.585187 650.0843788 631
4 2014 3200.558 662.9728128 660
5 2015 3876.67477 676.1167701 699
6 2016 4566.196087 689.5213166 702
7 2017 5269.387706 703.1916189 703
8 2018 5986.520651 717.1329456 712
9 2019 6717.871321 731.3506701 724

3.3. ERATREMKRE
(1) BRERR: X2 IL(13):

X0 | )

FRAE A (A3) HH A IR I WAL 5 P, PRI N T 0.2 I, BRLE I AR ZE RN, I8 T 5Ok
JEA% 5 PR RS BB, T A A AR AT BEAT T

Table 5. Residual test
=5 HERE

W X TR ZE K

0 0 0 100.00%
1 5.9456923 0.0094 99.06%
2 —6.446501 -0.01 98.98%
3 -19.08438 -0.03 96.98%
4 -2.972813 —0.005 99.55%
5 22.88323 0.0327 96.73%
6 12.478683 0.0178 98.22%
7 -0.191619 —-3E-04 99.97%
8 —5.132946 -0.007 99.28%
9 ~7.35067 -0.01 98.98%

SR R 2 —-3E-04 98.77%

(2) JERERK: i SIHE 2 W (14):
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JE e 7t C = (15)

MRZEWE P 115((16)
P = P{|E(k)-E| < 067455,

(14)

(15)

(16)

MR (14)~(16) 1545, SRS 2 LLAE C = 0.290961092, 0.6745S; = 25.497171, T4 |E (k)—E| 48

/N 25.497171, 8L K% NORMSDIST (25.497171) 43 #/MRZEMZH P = 1. #R#E5 C<0.35, P>0.95, &

NIRRT
4. WML R5THh

ANESIIN . HH R T A5k &, AT A g A2 N =0(17), Kk K =10, 11, 12, 13, 14, 15, 16,
BRI FFENA TN, KR E BRSO RA R, it LA St 5 B ] DL IS H R ) T
WME. nde 6, DAL 6 MR fMdr L™ 1. & 2,

X" (k +1) = 31527.3402e" %155 _30902.3402 (17)
Table 6. 2010~2025 Forecast of the number of pension institutions and beds in Shanghai
= 6.2010~2025 & LG FENM . RAEKTUNFR
G HUREE(KX) IRAE (T 5K)
2010 625 9.78
2011 631 10.1896
2012 631 10.5215
2013 631 10.8364
2014 660 11.49
2015 699 12.6
2016 702 13.28
2017 703 14.04
2018 712 14.42
2019 724 15.16
2020 745 9.25
2021 760 9.28
2022 775 9.31
2023 791 9.34
2024 806 9.37
2025 822 9.40
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Figure 1. 2010~2025 Forecast line chart of the number of pension institutions in
Shanghai
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Figure 2. 2010~2025 Forecast line chart of the number of beds in Shanghai
2.2010~2025 £ LG R TN #r £ E

4.1. R

wiE 1. B 2 fros, 2010 45~2013 4, FRE2HU BRI %A BE g, 2RI 2011~2013 A4
BEIESL, AR S BRI RO ECE G, BEWITE 2010~2013 BRI IR 2 RS LA 1 L2 R 2%
g8 n. 2014 4:~2015 FFR LG EE HILRIREEIG N, FFFEINAE 40 KAy, 5 I0IE I pRA %0 bE
FEH A ECE BRI N b0, R F) 7GRS 1 5 B, B EIA 9.6%, 2010~2019 AR H R AL
18y 5%. 2016~2019 FHYH B UNGE, HE R G AL MBI, ORI
Fr B MRS I AR SZ D) KA R PR AR, i R BT FR 2 il il «“ —IRAER” L%, REZHTTIFRE
MU NAE B R #HERI AR LUS T, 35T 228 IS 1 R s R T ORIk AR

4.2. MG RMESH

RPN LA IR RS A T LR GM(L 1) TR fder e, PR ZE R 3 4 2R B s iz A - 2
HXRZEDNT 0.2, Rz s R ERZEMF IR A C /T 035, /MRZEME P KT 095, ¥1%
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W FIE RE AT B & SR AG M, BERAEON LTS . RIS R, 2020 4F~2025 SEHUME R PG,
FRWERSETE 25 Jidy, AHPRALFEIIIG KR HA 3%, MIE 2 IROZMZMETINE t, 2020~2025 R A7 &
AR TNEEES, SR RIEER AR, RRRAET] 2010~2019 FHRA P HHHGESR, KAR
— IR K . 2020~2025 HLRIHCE MR A B0 AR RIE I, (H T FHEBREAAPE, Yl
EMRSS W FRTIEAREARNAL, LRI IRZ RS MR/ Bl BRI . 2otk B2 5
Kk, EHCE. FUE EAEICER.

AT SRR A+ A BRI 5% 32 IR 55 (RIS RSO DR (S A B R AR (5 DL EAT TR, 1) () i
FERUR, DIEEds 02—, BATHME, BUNESREMATEE. o, GMQ)BRENIGFRE MRS e
AR PR B RGP TR, AR I SR, FFE P R RS, A R A
A MBS, JEEAT LN RIFRE I 55 (45 7T (1 U8 7T

5. fRFHMIFEE RS HIX R
5.1 BIRFMMARFAEMBENE

B BURR I FREN U AN AN, S 2 SEMTEShy, #EshiRe WiE K
J&, wEhIRE AT IR g, RYE B FAL X DL, BOE BRI IR ENUHEN T IR, HESN R
LE A, XEFENMPITT 45 TiE 2 AN, ik — A2 AR =2 3 B IR E RS B,
WURT IS 24 g 77 28 Bt A J R, RN b R SR DL, S R IR S5 Ut M P 3, R BRI
B, WS MEXEREEZE “RERE AR o B, BUFEIMKIRE IR, Wk XAt
SR, AR TP A S A PR ML F . B, HSLRERSITHERE, SUette
i 2 BRI IRE N FRE U AT B, WA IR A, TR A N R ARIEAR OB
RIO™ P A8 i, RIETRE U IR 55 o

52. SIAMSHE, MRERETUFEZER

FREROABFERES L PITRERM R ZLHTIIFREMRST B A L M, BUF R IR E 2
FE, GIIANTWRHSHIRIZE FRENN, MREATRERS ML, o T AR ELEIRENMIZ
N IEREFR TN FRZ RSP E R, BERESGUE. —J7H, GHENAH PPP &, 7ERMIE
Wb, EEAFZEER AR TR EEB A IERT], S AFZER AR TR R R IR 5
R D LB RS, WA BRI EAERIRCR . 5T, S Ieikss, SEARTBAZAE. K
WZENEL T RIERSNE, UIFRAT LS, HEURFPEREEAFRLSHEL, BEhe2d
PR, R TR SRS DA KON e A i i SRR BN, H X INEZH, & A2
SREHEZHRIFRZMR S M TR EERBRFHREGR L, NA5 T s, il kiR,
[ ST AL, TR G T L -

53. NRAEERHEEFR

WA A5 BACEOR IR QAR A, — 7, FRE N AT AR ol e S SR A X 2 48 A
AT E BN Y, G B E T AR KBRS ROR ISR T, RS HETRE UMK 2 (K IR E N LRI 5]
FIRITT A, BERRNTRAFEIER, IAFRBLNENRBOA RN ZUE 8], 55—, 7F
EHU SR B IR B SE R &, AT LAV BEFRE 7 il AT X%, B 7RSS R, XML T T
TERE, NP5 SHRIC E AR 2] T, W RAERMAE S LR N NI A R, AT 4
M FEARASAS, FIRREEE R R .
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6. B4

eM=A

i P Bt R R, BURSRIGE AW S tt S IR R L ZENZITTUIRE TR BT
Ee AL IR BN SO R S I B2 . BRI s B SR E MM B R R e K, IR A
HOR KB RAMGAS T, I AR 2 T LUSCRRINIRE TR, BUIT R AALR UL 2430 1) SE B s
DL, IR SN EAL TR E RS RE AL, WML 2 UE B IR SN U L TR IR 55 77 T Rk
fpE, SRR DA E I, SIS R, IRZIeRE RS Ha iUk e, MAE R
W B R, ENMFRERSHIMte 5 FRIE LR H SINEIRM . AT, =5 K&k
LB B S AR, SETH WU TR E MRS BE4a e 70, iE 2 NAETRE NN IRAT = TR AR 55
MR TEEE N AN AR, HESh TR P A fE, e N D2 AL Rt 27 6, S5HA
I A LT e A S H s e, W e SEAF SR T AR IR 2 I 55 (1 4n 1 5 Ja T R SR N FURTIE 5 1)
i)

STk
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