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Abstract

Based on the panel data of 24 cities in Jiangsu and Zhejiang from 2010 to 2018, including Suzhou,
this paper makes an empirical analysis of regional differences in social security level and influen-
cing factors. Through the cross validation of principal component analysis method and cluster
analysis method, this paper obtains the difference of social security level in each city and divides it
into four categories. According to the grey correlation analysis, the most representative regions
were selected from the classification, and the main influencing factors of the social security level
of the region included the GDP, the number of people participating in various social insurance, per
capita disposable income, etc., and there were significant regional differences, among which the
social security level of Suzhou had the most close relationship with the number of people partici-
pating in the endowment insurance. Finally, the ARMA model is used to predict the development
of social security in Suzhou.
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1. 5|8

fRaiAt S ORISR R R EFHE S RUE ML EHF B, W TSRS RS B CEEIEN, Bk
P L ORI B & BRI T DL e B BLA S ORBEAR 2R, TR BEAL 2> PR IR AR R K e

FER(2010)iH 5 L — LR A VP A 2 OREEACT BT AR 1A 2, X 3 Ak 2 PR B A 1 [X 322 5 1 T A
BEAT TWETE, e M AR aE R, N E AR DX 1 AR B A 2 PR RIS S (1] ST (2016)
BRI SE BB, I ENIRE . RISk, iaBmR e fvr i fats, Xt
Hrp M BRI AR R R T3 EAT 0T IR (2] AU . 2RV J(2018) il A Ak & (RIBER S PP FE AR 1A 2R
KA 20 Mg JRE A 2 ORI KT (1 X ZE A AT SR PRI AT A, A 3R A 2 DR KT f948
225 (3] XUIBEJR(2009) WA A4k 2 O B 52 HE (18 43 A A0 T 2 A7 OG0 1) ot s - BER A ek DR S HH IR AN A
ORISR SR AT 2 ORI SCH B BRI A R A%, DRI vT DA T 8] /7 90 W v S A 2
PR S H AR [4].

it LRI FUSR AT R, H AT A B SGHE T 5 1R R B A T A 2 PR R A KT 3 A LX)
Mo PRIE KT 22 5 0 B i R 2K e i, BRI &, AT Ut Ty XAt 2 ORI KT 22 3 ) SR B D>
BT X 2 — M T BEAT R AN 0 AT (O SCRREE 2T T Lo 36 T4k 2 DR B 7 138 3 (RO BF 7 75 252 A 2 27 PEE BRI A
[ RATEAR. MBSt REACEFRISC R, T AGTE M BETEA AL 2 ORI K 3R 1 HE 52 e R 3R K 5C
WD AL, ASCHIA T RETAWBEAR AL, WEGF A& 2 A L i 4k & R KT
D 7 e R 2, R T 2 IR ACT IR BT 25

2. L REKEERMIEMN
2.1. IE¥RALIE

ASCHFF RO AR DU A PRI L T SR RN L BB SR AR RN RCRREN . SRtk
JEARE MR [S], RAELHF AR NRAER. M2 RE=TA %, LR 2RI 2RI KT
HERBARIR(PE WA 1), CEHURHR bR TT AT R BRI AT 5] 58 SR o ASCHHs 1 2RI T -  h gi ih4
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JER R 5

BRGE AR, KEEUT 2010~2018 FEALE IR AL N BOVLHT 24 AT R TR, 20d A RIS S A F S
BRFEAREE .

Table 1. Comprehensive index of social security level evaluation
= 1. A RBEK TGRS HEHR
AEN B AR
Hu X 7E 7 5 fE(GDP)(4 TT)
ZUTRE GDP K2 (%)
X W B SZ (1 7T)
Ja B B A% FE R (CPD)
FEDNFEE(RP)
NBAE HARCN)
WS R AT SRS (T)
A BT SC RN (E)
2 RIS (120)
i DX 2 PRI S H /4 X I S Y
X A 2 ORI S H A XA P
NEpAE 2 ORIR S
ZhFRE RN (TN
thoOREE SN JRAL LRI NE(TTN)
ZMEST R ANE(TTN)
SOt ANETTN)
LR REAZTIN)
WU LR H (%)
IRARAETE TR A BL(TTA)

2.2. ERO D

MR A2 DRIR AT PR £3 B TR AR, A SCR A 2073 70 B ideont €045 5 M T 1E 9 BOTEHT 24 St ff
B KT (X 22 AL BEAT SR VR I TE[6]. e i B AE R AT B4R B AR, JEZFapnie o D BU LA 2R
FARPR, AR SETP R B R, AT LA R AL S IR BRI XS ZE R, i T A B A A T 3R
FHE AR PR tH LR G, AR T-HF ARG RIS SR, B E M dreh 25k 5 W, 2050 9 1R

58, K 2010~2018 G EAEAE Dy 1 e B 4R R B, BT KMO I EEAN Bartlett BRTE
FERESS:, IOUESR R BEEHI AT, RIRAE RN 2 PR

K25 3% KMO HIRESE N 0.631 > 0.5, Bartlett BRIEATLS p B/ T 0.5, 1 B IR AGH0H0s A AH R PR 4L
58, AT LAREAT E RO 0T
Table 2. KMO measure and Bartlett’s sphericity test
% 2. KMO JUBEEFN Bartlett Bk B 1030

B AL 08 (1 Kaiser-Meyer-Olkin J& & 0.631
R TT 492.405

Bartlett [(JERFEJE 656 df 171
Sig. <0.001
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Xt & TR b BE HEAT E R AT, A BRI Z TR AR R (R 3).

Table 3. Variance contribution rate

o IR E SRICTTTABN
ik TTEAM L NE = ik TTEAN LA E =
1 10.187 53.618 53.618 10.187 53.618 53.618
2 3.381 17.794 71.412 3.381 17.794 71.412
3 1.474 7.760 79.171 1.474 7.760 79.171
4 0.988 5.200 84.371
5 0.905 4.761 89.132

b ER e sn, B =T R RS E IR T 1, HITBRERK KA 53.618%. 17.794%. 7.760%, FKi~
B 3 TER S ARSI G, AEm I AR & AR E R, Bk ar = IE Nt SRR AT Y
FRH T o B TG H S R0 R A $8 bR B4 B DL L2 4).

Table 4. Normalized load matrix

4. A—HATIER

JRaR bR T 1 F )2 FHr 3
H X A7 BB (GDP)(fZ t) 0.3 -0.04 0.11
GDP K2 (%) 0 0.05 0.51
HIX I U S (12 7T8) 0.3 0.04 -0.1
Jai B VH BN A% FEH(CPT) 0.06 0.28 -0.27
FZEDMFEEBU(RPY) -0.08 0.1 0.11
BAOCIN) 0.29 0.1 0.09
WA R AT SZRCIN (OT) 0.17 -0.43 —0.02
B JE RIS (T) 0.13 —0.46 0.01
e RIS (127T) 0.3 0.08 —0.07
b DX A 2 R 8 S L/ DX M I 0.13 0.3 0.31
Hb DX 2 R B S /M X A 0.13 0.41 —0.31
NItk 2 RS 0.27 0.03 0.01
ZFREREAE(IN) 0.31 0 —0.03
gL LRI NB(TTN) 0.3 -0.07 0.1
ZMEST R ANZ(TN) 0.3 0.02 0.07
SOt N (TN 0.3 -0.03 0.08
LB RRAZTIN) 0.3 -0.02 0.11
BRELEAC S L (%) 0.14 0.02 —0.6
RAERREAZCTN) -0.01 0.48 0.2

HI7¢ 4 ATUAAR I = A B h B e AT RO AR — DR, EBOR I 2t X A
EE HIXMEUESSIH . AR REE S NS I ik 2 RS A K, BETR S P Z00 iy 1 I B
F, WHIZRGE . N DGR DU 2 RIS AT ML B K S 15 D2 S At 2 RBE A IR B R R —; 5
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ANERG T, XA RS X BCCH B Xk 2 ORI S HY o 3t XA 7 S B DA IS
A ORI K EUBOR, AR PRI SCH 5 EE BN 5 1 L GDP 2 BURF BN AR & PREECT i) — A 22
PRELFEAR, T AR A i DR B N EU AR AL R AR T T 2 Ak 2 ORBEKT . RS =, GDP K&
Mol Fmok . 2R b, 2GR NI, o PREESZH b BEI AT AL 2 ORESEAT ML A R n T 2 3o
S ORBRR SR P FE AR S A

R 5 PR 1 (075 22 STk R AE I BUEON PR FAEEEAT IO, THSEAR 2] 19 DT A2 IR 2R 615
oy, WHATHRAH, BRI S Fis.

Table 5. Comprehensive score of social security level of each city

*® 5 BWHHLSREKRFEEED

X F1 F2 F3 oy il =
gL 3.94 -1.96 0.65 1.82 2
B 1.57 0.07 3.14 1.1 3
1% 0.58 -2.01 0.4 -0.01 5
W -0.73 -1.78 -0.59 -0.75 10
e -2.53 1.97 0.54 -0.96 14
Bl -1.88 0.08 0.68 -0.94 13
M -2.34 0.52 1.13 -1.07 17
(PSS —-2.86 422 —-1.47 -0.9 12
a Ml —0.64 -0.8 -0.42 -0.52 8
15 4] -2.06 1.14 -2.02 -1.06 16
Ltk -0.89 —0.54 -0.79 -0.63 9
A% 0.11 -1.9 -0.24 -03 7
5% -0.57 -2.31 -0.95 -0.79 11
WM -1.39 -1.78 -0.6 -1.11 18
A7k -2.14 1.59 -1.82 -1.01 15
B 3.84 -0.42 1.46 2.1 1
T 253 ~1.54 0.28 1.1 3
Sl -1.73 —-2.49 -1.48 -1.48 19
M -027 —0.51 0.56 ~0.19 6

W R AR, BONTE SRS, HEAE—, TN =, MR, THEAIESIE =,
BN SR g EHER AL TR, ST &M A ER R ZER . HPVLIrE 8 fifmmii 45 2 4,
RAGER S 17 4, FIHE4 9.5 44, WL 11 idesdf 4458 1 4, mAKHR4 18 44, ~FIHE4 103 4.
MEERWMFTLAE W, ZR6 0 SHEA HA LRl iRt HE S, S5k PS5 REKPE
Pl 2 h#4 FI AT MiHE S IR, AL REE K ST E e — B ZEE, XKL T LW X
TR A S AR AKCT R I H B A 22 M RO a5

2.3. BEDH

I E RS AT, RLHID TR ST S OREKT . BRI 0 A 5 R AT SEE, IR
HTTREAT 7028, AR 2010~2018 £E3% 9 SRS, BUHIME, B IMP Geit BTt T R0 #r,
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TREFAECN 3, Wk 6 fim. WEFRSPERATUIAE H, HARE ERA kA —8, 5.
(A Rl DA 22 DR R R AR IL S 4 2 RIEACTAEE SRR 35— TR . J5H . Bt T,
Ko FARAT = AN RIEILX, £E 2018 4F, XL HEEATIALEAT A 56 —Sbiion et HIM. &
MLt g%, F2% WL Fhlis BN, R TAFF R AT BRI, S HEAE T K3 i A B
A —E MR B=iNEZ . ML FML 1EIT. BN EK, REESMXATIRRE, Giasi)
AL 2R, RAE 2 DRI KT AR &5 AR AE RS /KT HerpiLo54s 8 b 88—ty e
A 2T, IR 2 T, =TT 4 15 WL LD iRt AT 2 T, SR SRR
A7, BT 2 W MR RS, RN T TS, BEAR EA TR

Table 6. The result of Cluster analysis
6. REDTER

el Hiu X
Ee Sl TN B BN T
It S A ] Tt WML B B DL N WL SR, R
EEe St W22, ML FINL AT, L WK
Hi A L TCVE T ML FEE. ERUE. ER. BT

3. HREEK RN 3R

MR E R TR SRR RS IR, ASCR T 0y 3 2K, JF bk AR PRI T ——5 M
iy T AT, SR KR CORI ik 23 A S e Ak 2 ORI K 1) £ 2R 2K [ 7]

2 ORI KSR AL 2 IR IEH B R E N A, RRBIETAL MR E R LR R . AL 2 fRIE S R
SRR R P EW HEZMRER, KA SOR AR 2 RIS ARt & DR IR R AL RAE .

H, BAR RSO NS B HINCREEF ), JEHABAZEAE N LB S G741, X Hodl ik
ITEMEACKE TR DL BR AR, AR5 RS T 52 QT SRR 515 1 R 41 2 [8] 0 SRk 2R KL 8]

mtin(At (min))+é’mtax(At (max))

- |x0 (k)-x, (k)|+§mtax(A[ (max))

b, & (k) 5 k M ZI LB MNZL x, 5275 4L x, BIARXT 2218, FROA x, X x, 76 k IS ZIB0RIE R EL, ¢ 2
DHEREL, AL E=05.
T, SR RBINEN E RS RPE .
=L (k)

N £
ot N5 § B R T 5 LB I o % SEATHET, AR ILAN, AT DL EIE b7 1 3 DT
REHER, B0 R 2

SR AR A4 2 AT R R O A 7 B

& (k)

Table 7. The result of Grey correlation analysis

=7 RBRESE

SRR AR KRR He4
ZINFEERE NI 0.722472 1
SIS RSN N) 0.70312 2
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Continued

X I B 37 (12 78)
At R RAT SCECI N O)
L R AT SN ()
ZINSRAARBE NEL(TN)
Z AR ANE(TTN)
GDP $#H 2(%)
PN LN
b X 2 PR R S M X A = S
ZIN AL RS NE(TTN)
b X A 2 P R S/ HR X VB
X A SE (GDP)Y(12.78)
WA R IO Z (%)
oL RE N YN (OPN)]
J& B 2R A% FRHL(CPY)
BALTIN)
FEVNIRE(RP)

0.694293
0.686009
0.679105
0.674248
0.670146
0.66979
0.64925
0.644409
0.637521
0.637329
0.6179
0.602786
0.59475
0.578971
0.577625
0.572266

O© 0 N AN wn bk~ W

10
11
12
13
14
15
16
17
18

XM TFMN T AL RS 5 2N IR 2 RIS I NBORBR O D), 34 2 O AL i AL 1 R 9],
X T WA 1R R B TS RO RSBt s I3 M AL DR S I i 5 B AR AL SRR B B U5 ki

FE S XA S E(GDP) i RH B 4 B (CPD AR B 145 B (RPI) AR LRI FE BRI

FIETF SO M T, A RO M R R O HERY, JF B S5 750 T S Rl i R 2

FIANADIER, FIRGE )XFELaTT

Table 8. Main influencing factors of social security level in the three cities

8. ZmHSREKFEEEZMER

DiYLNi]
SR iR N EL
N7 R N ER

Ly s aii]
BAT NITAT SCBEHRN
IS N
SRl s N KL

HbIX A2 7= i {EH (GDP)
T N R] SRR

SINET R B
RPN RN
b DX 2 R 8 S R/ DX S Y

M
NBpA S ORIE S
T L S
IR iR N EL
AR NI SN
R IR i A KL
SRl s N EL

M 8 J1, oM =T AL 2 PR ECT IR R R R A W LS ST A NI R SRRSO, R =AMk
3 CRACT #0855 W UL S ATAR AT NS4 AT SERCSONAT 5% o W IBUEL 52 HH A2 A0 2 ELRERE A DR S H (10 K030,
DR B i W BBUR S R KCP A e “EERRRMOR A RESE At GRKT “IEEAED U7 5 MRS AR
BRSO 554 R /KT B SR IR U s 1 P o A st 14 [ N SBT3 iy ANA A 8 e 1 Skl 55 AR A PR Z2 B

Ko G, AT N RABRENS 2 52 40 5F R T R AR A o

4. M T2 REEK T TR

A2 ORBRESE R AL S DR IR AT BB RAE, A AT R0 2 DR B SR U D 2 DR B e A R 42 fit
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FRA IR AKHE o A% G250 7 A IO SRR B (0 T SRS B A M T, WA SR HT s A A, Xk
TI AN BEAR G b 7 o 22 5 A8 2 [R] R AF DG DR 2R R M RN B B 9 30 A OG TR R e, S2m 1 R A K
Y BT I, T s A B 0 M v SRR, DL B A R D R R RS, X A 2 A s
H A 107 (117 [12] [13].

H T EE I 7R A PE AN AT SR A R 2R A B R, KRR 2010~2018 AL REESCH P AT RN
2002~2018 Ft 2 RFESCHFH, A SSL o, Hrh 2002~2006 4 (1) £ K A PR #2348 R Robr 9
Bk SR AN B ST 2 FIE At SRS Y, 2004, 2005, 2008 4FE4E £ 5 FE S HI K 5k 2k, 3E T SPSS
BN RAE . SSL A e 1 foR, B RGBT A, SR e K, B
M ERZEEPR. NIESSZF AR, 2 DE S CE M ADF fde, g RunlE 2, &9 fr
N, BMRREE AR B R IR 2212, 1 ADF Suit &5 4 /N T EViews 45 H 1235 1
KN 1%~10%H) ADF IIfi S48, RIS AT UGN SSL 8N A PR e 51l . B FLx 50 5113847 ADF I
B, WIS RN 10 Fis, KIRH p I/ T 0.05, A% SSL HINHUF 52 F R 55, Rt Hak T4l
BENLIERT S, RAegs il 3 B, RERH p EHI/NT 0.05, REXEUTFINAE A S P H], B LU
FobAT AL

200

160 |

120

80

40

0

T T
2002 2004 2006 2008 2010 2012 2014 2016 2018

Figure 1. Sequence timing diagram of SSL

[& 1. SSL FHeTFE

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1
— 1
1

I 0.812 0.812 13.326 0.000
0.652 -0.025 22.467 0.000
0.500 -0.066 28.232 0.000
0.324 -0.169 30.843 0.000
0.163 -0.095 31.561 0.000
0.015 -0.099 31.568 0.000
-0.112 -0.073 31.976 0.000
-0.228 -0.106 33.840 0.000
-0.309 -0.049 37.706 0.000
10 -0.368 -0.067 43.948 0.000
11 -0.413 -0.091 53.147 0.000
12 -0.417 -0.015 64.392 0.000

]
|

O©CONOOAPLWN -

i = T I == I B B =1

e

[ —

Figure 2. Sequence autocorrelation and partial correlation graph of SSL

& 2. SSL 3B HEXFREIEXE
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Table 9. ADF test of SSL sequence
% 9. SSL 59 ADF %38

t-Statistic Prob.”
Augmented Dickey-Fuller test statistic —2.125567 0.4945
1% level —4.667883
Test critical values: 5% level —3.733200
10% level -3.310349
Table 10. ADF test of the logarithmic sequence
= 10. SSL X #5751 ADF #38
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic —5.631584 0.0006
1% level —4.004425
Test critical values: 5% level —3.098896
10% level —2.690439
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
I 1 I 1 1 0.802 0.802 12.993 0.000
I 1 O I 2 0.599 -0.124 20.728 0.000
I = (I I 3 0.413 -0.079 24.664 0.000
I = I I 4 0.265 -0.024 26.408 0.000
I - 0 I 5 0.117 -0.122 26.775 0.000
I I I I I 6 0.001 -0.038 26.775 0.000
(. I I i I 7 -0.088 -0.044 27.028 0.000
o I [ I 8 -0.180 -0.127 28.190 0.000
[ I o I 9 -0.263 -0.092 30.978 0.000
[ I I q I 10 -0.320 -0.059 35.703 0.000
[ I o0 I 11 -0.365 -0.101 42.879 0.000
[ I I I I 12 -0.380 -0.035 52.222 0.000

Figure 3. Sequence autocorrelation and partial correlation graph of the logarithmic sequence

[& 3. SSL x5 B A X RiExE

it R EZRAEE, WMENFERNE ARMA #8 AIC 8¢ SC {HItE, ARMA(L,)ERF] AIC A
SC {H& /), MIETL RIS 28 ARMA(LL), BIUGIGLERIE 11, K 4 B, S5 R8T p EE/
T 0.05, LR EE, REIIARN 0, FREM Q-Stat Kl p B, WEFIIAFEEMAE, & A

B, RIS ARMA(LDEE.
FERL T RE U

Z, =5.581502+0.871609Z, , +£,—0.931419¢, ,

Hrf, Z =WnSSL,, & ABEHLTH, R*=0991733 .

Table 11. Significance test of ARMA(1,1) model parameters

% 11. ARMA(1,DER S H EE 48

Variable Coefficient Std. Error t-Statistic Prob.
C 5.581502 0.123925 45.03939 <0.0001
AR(1) 0.871609 0.010930 79.74654 <0.0001
MA(1) -0.931419 0.182017 -5.117219 0.0002
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%
&

Autocorrelation

Partial Correlation

AC PAC

Q-Stat

Prob

In_H

|—||_|.—||—||—|

1 -0.029 -0.029
2 -0.315 -0.316
3 0.040 0.021
4 -0.178 -0.306
5 -0.305 -0.366
6 0.202 -0.024
7 0.209 -0.024
8 -0.156 -0.196
9 -0.138 -0.350
10 0.181 -0.061
11 -0.044 -0.147
12 -0.024 -0.086

0.0163
2.0575
2.0937
2.8542
5.2964
6.4749
7.8777
8.7528
9.5326
11.108
11.222
11.262

0.898
0.357
0.553
0.583
0.381
0.372
0.343
0.364
0.390
0.349
0.425
0.507

Figure 4. White noise test for residuals of ARMA(1,1) model
Bl 4. ARMA(1, )IERIRZ AR AR

55 J5 R EE A7 1 ARMA(L DR 75 P Ak 2GR P SZ BB AT T, 43 PR o0 8847, — Xk 3] 2018
FEOEBUR AT ER ST, & 5 NTRmE AR, X 2019~2022 SEHIESATEIASTRN,  BARTINEIE
mE 12 Fis.

250
Forecast: SSLF_02_18
Actual: SSL
200 | Forecast sample: 2002 2022
- Adjusted sample: 2003 2019
Included observations: 16
150 | Root Mean Squared Error  5.875590
Mean Absolute Error 4.502009
Mean Abs. Percent Error 6.726974
100 - Theil Inequality Coefficient  0.029020
Bias Proportion 0.116335
Variance Proportion 0.025234
50 4 Covariance Proportion  0.858430
0 T T T T T T T T T T T T T T T T
2004 2006 2008 2010 2012 2014 2016 2018
[— ssLF_02_18 - +2SE. |
Figure 5. Actual and predicted value of SSL in Suzhou
B 5. M SREZ HSEMESTUNMEE S E
Table 12. Forecast of social security expenditure in Suzhou from 2019 to 2022
7= 12.2019~2022 F 7 M ikt & AR EE S H TR
Fo TMAE (2 7T) EPRMEAZTT) AHXT R Z (%)
2018 177.1048 185.4606 —4.5054
2019 186.0382
2020 194.7275
2021 202.6316
2022 209.7821

S.

hJ

L
= Ay XA A 2 DR B A R B 20 5 ) A B IE AN W It 50t - DA I AR v [ R B 2 3 SR K

o~
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JER R 5

Fe RBEK 5250 KRG DU — B HIR R . BT AT RITL IR & T A+ 23 ORI 5 TH A7 A2 2 1
ZESE, MWL & AR AR 2 R IETT TR BN T4 o

TN AEVL IR P2 BrHE AL SE AT, AL ORACH B A SRS, TN 7 AL 2 OREE A 005 HoAt i K
A EAAE A BSR4k 2 ORBE KT (19 B AR BT X ), B BRIl . AR A AT SE
BRSNS T2 T AR 2 OR ST S A O B BN I3 T A2 AE [ W AT R R (a9, B by
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