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Abstract

Based on the relevant data of the number of urban employees participating in the basic endow-
ment insurance in Anhui Province from 2010 to 2020, the number of the insured was predicted by

SCEG| M AR, K97, HETROHIER GM(L,1) % BUE BT TRATRE RS R ABIMND]. N HeE e,
2022, 11(4): 1668-1674. DOI: 10.12677/aam.2022.114181


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.114181
https://doi.org/10.12677/aam.2022.114181
http://www.hanspub.org

N, X755

the GM(1,1) model, and the number of the insured in the future was discussed. Through the pre-
diction of the model, it is found that the number of urban employees participating in the basic en-
dowment insurance will continue to increase in the next few years. In this regard, suggestions are
put forward to further improve the endowment security system, providing reference for expand-
ing the coverage of the endowment security and establishing a sustainable and multi-level social
security system.
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1. 51§

R E R g RE-CReEE A DS S8 2R, &RIE 60 HZ KL EANMY 26,402 A, Ha A
ILLE Ny 18.7%, v 65 % KL ANI12h 19,064 J5 N, A NCIIELE 13.5%; 4:[FZ4E A HHE7E
Feo 19.7% [1]. FREA D ZE ORI “HOMBE, I, e rriEgdae” i <k ol
R[2]s FRZEI R, KEeth B, THEA” SRHE, FREAHRME. LR TR
FEATH R R0 2 2 IR E SRR R, SRR T AR I7 2 (R A2 4L it & (R IR R (1 B — 54
HrRr M2 3 7 & S oG L2 B8 9 BIEE T SR N B B v] Sy KR 2 AR b s i,
SLATRESE. 2R IREIA S R R IR E R .

2. REBTIMREE

REOFZGHLIN, AMIERIFWENE AT Z ARG, IS RRAT AR AT, K
M & T RO (B BT B E BARRMIRG R MR GRS, T HAE R AR
AT AR, DRI T AR BT 2K € R BRI o (R 57 R T 6 VPANY 1, K € R G B R DB 2%
A fE AL BRI TR G TIRIFIO T, K6 R G EIE T TR K R G JAE, T
PSR RO e, T DU BN E R, A R A[3]. WP
2.1. GM(1,1) &R0 L

RETRM GML)KBA, REET RO RGNS T, Koo iEst, MRSz 877
T, FHAERBUT IR B S AR I F 5, S540IRAAI IR SURBE NI, EeSrisr B R B, Lzt
(19 S R4 T R R R C R T g R SR A P F
211 [REEHEERM

B AR X = (X (k) [k =1,2,-,n} , X RAAHCHR 7 SU3EAT B SMAE AR EE, BN As 52
BT SRR R R BRI, P A R P R P o )

X (k)=3r x(i),k=12-n
BEERE: XY =(XY(2), X9 (2),+, X (n)) = (XY (2), X 1)+ XD (2),-, XD (n=2)+ X (n)) -
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2.1.2. BHURF
GM(L, 1) BAL o3 T R (A T FE) A
dx®
dt
Hea, u MEFESELE a ARBREG u NKIERE.
W a A S Hn R, FR/N RIERE A

+ax® =u (1)

a=[a u] =(B"B) B'Y @)
liyw o)
—E(x )+x“(2)) 1 X0(2)
1 1 1 0
5 _E(X()(2)+X()(3)) 1 sz(f(?’
L ® (1) x@ 1 X(O)(n)
—5( (n-1)+ X" (n))
R IT R, AT TS TR (A 8] A N 51)
X@Kk+n=(xwkn—§)€k+§(k=LZ3pun—Q ®

2.1.3. FAHER R
¥ k=12, n-1TRNARE@) BRI XY, il A 20) 5 TN 5 .
X (k)= X" (k+1)-X¥ (k) (k=12,---,n-1) 4

2.2. GM(1,1) #5516
K IR THEAT LB MR ZE R . BRI 55 I 2R %
221 BRERE
HTMBBAT I X O (i), 0K XO (i) Bk X (), RIEHEEEET] X (1) 5 XO (i) 1
2515 72 TR B RAR IR 2 5 41 o
A (i) =[x (i) = X (i)]i=2,2-1n

2 AV () .
(p(l): X(O)(i)xloo%,lz:l_’z'...,n

SPIITR
1 n
q)(an)ZEZizz
GM(1,1) ARG B - p:(l—d)(avg))xloo%, O(ave) B /NELF, p BABIAERLT .

222, KBXERIE
KELRH:

A (D) ®)

A (min) + pAi®® (max)

6
A + pAi® (max) ©

w(i)=
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RIRE «
r== 308 (0)

U]

FASRIRFETH St B X ) (i) HRLR T ) X © (i) FORBR R B SRS TS OGRS . 2 p=0.5 1,

RIKSE r KT 0.6 F WKL = .

2.23. FRERE
JEGE 7 B AR 2

8
— ®
A IR ZE PR HEZ
NS EED)
= 9
: 7 ©
J7ZE
C=S,/s, (10)
PEFIBRAEL R -
Table 1. GM(1,1) model accuracy test grade table
R 1L GM(LL)EREEREERE
i 2 S &(avg) p C
1 R/(IRF5) <0.01 >95% <0.35
2 F(RLF) <0.10 >80% <0.5
3K (EHE) <0.20 >70% <0.65
4 F(AEH) >0.20 <70% >0.65
M7 1 AR I A ORI ) GM(L ) BEASRE I, R 2.2.1 BRI 5755 b BRIk .
3. ZBAWMERTEAFEZRIESERABSIESH
3.1. ¥93E GM(L,)ER
H 2 2 GeihHoE w13 22 B VIR TR IR LRSS R N BUR IR E S N
X ©) = (729,783.7,811.3,829.1,857.8,892.2,1078.39,1141.5,1217.06,1283.5)
Table 2. Number of urban workers participating in basic endowment insurance in Anhui Province
2. REHAWERTIEARFEZRIESHEALK, A
FH () 2010 2011 2012 2013 2014 2015 2016 2019 2020
ZRANEL 6695 729 783.7 811.3 829.1 857.8 892.2 1078.39 11415 1217.06 12835

B RIE: 28 R E%(2010~2020).
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0 XOVEHIR S &= X©O (k+1)/X P (k), DRIE 3.

Table 3. A sequence table of one-time accumulation generation and mean generation of the number of urban workers partic-
ipating in the basic old-age insurance in Anhui Province

3. RBEWERTEARF ZRESHRARN—RBRINERFIAEERFTIR

k 1 2 3 4 5 6 7 8 9 10 11

X© 669.5 729 783.7 811.3 829.1 857.8 892.2 1078.39 11415 1217.06 1283.5

x® 669.5 13985 21822 29935 3822.6 4680.4 5572.6 6650.99 7792.49 9009.55 10,293.05

P 1.09 0.56 0.37 0.28 0.23 0.19 0.19 0.17 0.16 0.14
z0 1034 1790.35 2587.85 3408.05 42515 51265 6117.95 7221.74 8401.02 9651.3

-1034 1 729

-1790.35 1 783.7

—-2587.85 1 811.3

—-3408.05 1 829.1

—42515 1 7. R - -0.0677

B= 515 LY = 8578 , a=[a u]T:(BTB)lBTY:

-5126.5 1 892.2 626.6315

-6117.95 1 1078.39

—7221.74 1 1141.5

-8401.02 1 1217.06

-9651.3 1 1283.5

K1Fa=-0677, u=626.6315, u/a=-9254.9248.
RN HK@)F KT GM(L,1) Z 3 AR THA TR RIS Z (R N By

X (K +1) = 9924.4248°%7"7% _9254,924822

3.2. XN GM(1,1)HEBHI TS

321 BRERE

R¥E 7 4 THEH 2011~2020 4= 2B IREE IR T A7 2 (R I8 2 05 NS00 0000 A8 1 5 e ko a5 2 AR
W, MANRG)HHELE R, FHKEN: 0.03747%, EEREE p N 96.25% >95%, 544 1713
HH T AR AR s P

Table 4. Residual test form for the number of urban workers participating in basic endowment insurance in Anhui Province

4 RPEAWERTIERFZRESRARKERER

k 1 2 3 4 5 6 7 8 9 10 11

SZPRf 6695 729 7837 8113 8291 857.8 8922 1078.39 11415 1217.06 1283.5
MG 6695 69523 74394 796.05 851.82 911.49 97534 1043.67 1116.78 1195.01 1278.72
W= 0 33.77 3976 1525 2272 5369 83.14 3472 2472 2205 478
HAXT R 2 0 0.046 0.051 0019 -0.027 -0.063 -0.093 0.032 0.022 0.018 0.004
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3.2.2. KEAERE

g @ =min{[RO()- X (i) =0 L m i p=max|XO (i)~ x (i)} -83.04 fe A
(6), RGREEALUIE 5 P
Table 5. Table of correlation coefficient of the number of urban workers participating in basic endowment insurance in An-

hui Province

5 RBEWERTEAFZRESHRABRKKRESE

k 1 2 3 4 5 6 7 8 9 10 11

w 1 0.552 0.511 0.732 0.647 0.436 0.333 0.545 0.627 0.653 0.897

B p=05, RIFEA(T)REKEEE r=0.632856 KT 0.6 & UK IGAL L = .

323 RIERE
HAEME AR (@)K FE S X O Ay % X =935.73, S, =198.71;
PRI AR O@) kB2 X O BEML T ZY =141, S,=37.621;
RAEAK(L10), KRBT ZELHC=S,/S, =0.1893 < 0.35 {3 BABL AL FE LT

4. RPEWARTEEFZRESHEAL GM(L1)IRET

AR OT GM(L )BT 2848 2021~2024 I TR AFRZ RIS RAZEAT T, 45 R 0%
6. RETN GM(L,1) % BB IR TRATRE R Z R KR -
X (K +1) = 9924.4248°%7"7% _9254,924822

X (11+1)=1368.3, X (12+1)=1464.15, X (13+1)=1566.72, X (14+1)=1676.48

Table 6. Prediction of the number of urban workers participating in basic endowment insurance in Anhui Province

6. RBEWERTEAF ZRESRALTUNE

AR (HF) 2021 2022 2023 2024
eI 1368.3 1464.15 1566.72 1676.48
5. 5RIE

IRETRM & —Fp 2% . w]SE FLTUIDRE B2 AR = (B o) 2 SRS T, % TSR AN Bk, BE A B[R] 1)
R, RRANDOEiN. 55300030, EIRBRBURS, ¥ AW RGuEEGEm, Fikx T GM(L 1)
BTG TN = SO R O R A6 55088 5 (1 — PN, BT BE 2 R ai R R ma[4]. RAE Fik sy
MR DA IR T AR IR 2 AR S R NECA WG, SORABIEINA LR LR X 1) SRAECREE I,
Fr 2R RO S — YR B EARFFE ARSI, gt 6 0 T S A N RN B L A 1S
TRITAE 2) RALS IR R G5« ZORNESE NG R T BRRER TFRE RIS 0140 R 2, Fa e FERA N R 451,
T R il N 1 22 AR 5 22 ORI 1) B e vk o

&5k
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