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Abstract

In this paper, from the population and structure, economic income and consumption level, medi-
cal resources and level, social security system and ability of five aspects, we established the future
rational allocation of medical and pension resources in Shenzhen evaluation system. Firstly, the
original data were standardized, and the R-type clustering was carried out on the 16 indicators
with the help of MATLAB software programming. According to the clustering diagram, the indica-
tors could be divided into 7 categories. Then 7 indexes were selected to construct the evaluation
system. Then, by analyzing the data of Shenzhen in recent ten years, the entropy weight method
was adopted to determine the coefficient of the medical and pension resource evaluation system.
The positive and negative ideals of the evaluation system were determined by TOPSIS method, so
as to calculate the Euclidean distance between the evaluation system and the ideal solution, and
then determine the order of population size and structure, economic income and consumption
level, medical resources and level, social security system and ability and comprehensive ability.
Finally, multiple linear regression model was used to predict the average life expectancy, and the
regression equation of the average life expectancy was obtained.
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5 BT rh [F 2030 4 % 32 B A & 5 2% (Bl i e b, FRE b [ E S AR 255 R R BUIR
SRR 5 AFEL 10 A1 15 AEIRIIEEST FIFRE R PR R 2L H b E A Rd . DUE RS, B AL
28 ML A IR AR AR O E A, A SRR EERT U AP ST AT FR AR KA o AR AR T ) e U S vk
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Table 1. Rational allocation of medical and old-age resources evaluation index system
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Table 2. Standardization of raw data

® 2. RIGBUREIRENL

b Xy X, X3 Xy Xy Xos Xou Xy
2009 0 0.075 0.0772 0.1042 0.0857 0 0 0
2010 0.0298 0 0 0 0.9714 0.1704 0.0293 0.0977
2011 0.0893 0.125 0.1382 0.1146 0.6 0.2662 0.2396 0.2083
2012 0.2976 0.2643 0.2683 0.2292 0.4 0.3621 0.4503 0.341
2013 0.3571 0.425 0.3984 0.3542 0.4857 0.3994 0.5163 0.4673
2014 0.4345 0.5357 0.5203 0.4583 0.3714 0.4552 0.6047 0.5721
2015 0.7143 0.5786 0.5569 0.5208 0 0.5881 0.7306 0.6488
2016 0.7976 0.575 0.5732 0.5417 0.5 0.7077 0.8362 0.7334
2017 0.8036 0.6429 0.6504 0.6354 1 0.8727 1 0.8287
2018 0.8929 0.8179 0.8049 0.7708 0.3429 0.9112 0.9324 0.8804
2019 1 1 1 1 0.6 1 0.9931 1
Fhy X X5 Xot Xe Xes Xy Xs Xss
2009 0 0 0.2267 0 0 0 0 0
2010 0.0942 0.0593 0.16 0.322479 0.7436 0.0099 0.0026 0.0736
2011 0.2182 0.1183 0 0.343555 0.6476 0.0273 0.0132 0.1642
2012 0.3455 0.241 0.0533 0.361228 0.5888 0.0435 0.0336 0.1573
2013 0.463 0.3375 0.08 0.379233 0.515 0.0893 0.0932 0.1866
2014 0.3517 0.3394 0.48 0.412372 0.4791 0.1728 0.1994 0.3244
2015 0.4624 0.5018 0.6267 0.54488 0.6679 0.2582 0.2867 0.7012
2016 0.5845 0.6928 0.8267 0.661902 0.7854 0.3216 0.3423 0.6379
2017 0.712 0.778 0.8933 0.798851 0.8445 0.4113 0.4189 1
2018 0.8624 0.8806 1 0.908936 0.9943 0.5257 0.5211 0.9134
2019 1 1 0.9733 1 1 1 1 0.9886

2.2. EfrfsrE FiRAEE BTN IaAREERN

Xt Bik 16 NP FRAREEAT R, FIH MATLAB g flfabn 025, 2t u & 1 poR.
MRS AT DA RN BT AL A0 NS B 7 lk 5 P A BRI AR S, #R29  B =7
Fb IR, RAERA K. BIINET N TAETEN RS PARARAN G BT =E 2 A
RMERSE, =W KBRS RIRE AR, AR, BT ANORMGE. FRERRERET. AH
DGP. JEAIFRZ RIS AR R AT ST . B RN ETE RSO MERE RFEEN DX 7 AMEhr
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Figure 1. Clustering pedigree of sixteen indexes
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Table 3. Standardization of evaluation index data

= 3. TR IR RIRR

16

14

15

11

13 5

N RWARIEH o XFEFLA 16 MEFRILH 7 MEbR

Fy X4 Xy Xy Xy Xy X5y Xs3

2009 0.1042 0.0857 0 0.2267 0 0 0

2010 0 0.9714 0.0977 0.16 0.7436 0.0099 0.0736
2011 0.1146 0.6 0.2083 0 0.6476 0.0273 0.1642
2012 0.2292 0.4 0.341 0.0533 0.5888 0.0435 0.1573
2013 0.3542 0.4857 0.4673 0.08 0.515 0.0893 0.1866
2014 0.4583 0.3714 0.5721 0.48 0.4791 0.1728 0.3244
2015 0.5208 0 0.6488 0.6267 0.6679 0.2582 0.7012
2016 0.5417 0.5 0.7334 0.8267 0.7854 0.3216 0.6379
2017 0.6354 1 0.8287 0.8933 0.8445 0.4113 1

2018 0.7708 0.3429 0.8804 1 0.9943 0.5257 0.9134
2019 1 0.6 1 0.9733 1 1 0.9886
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3. EfffFERIESIER BRI TOPSIS iEM 75 3%

N RAL TOPSIS J:5 237 Al 952 BV 4 BRIC B - AT VR [6] [7]. — 2 BB & 597 F 97 %
FEIFMR RI RS —R£Eid TOPSIS i, HLETFAAMNEAR, e saPnst ST . TOPSIS E/K
110 JELARL 2 5 SCR SR ) L) PR AR AT B BRARLR, RS ELBTEN 7 R S HEEAR AR A S PR AR IO BE S, B et
AT RS FARAR RN WG B, AT 0 RIS HE .

3.1. FIRABBUERIERNENIE

Bow R | ARG | THEAR ML X i =2009,2010,+-,2019; j=12,,7 . XLIEM
FRFR §o o wy IOZEFREOR, IR AN RS PR A AU, TR RIZAR AR & AL A5 S . AL
VR E AR AR A [ AR R R

1) WEEYITET N O EINEEE 7 N EFRI A

Bee N | MESRRIRE, SRR

P; :YY—”frnej :_ﬁZZ P Inp; ®)

Zi:lvvii

o py AR I RGO | SRR IRFAELL ;X R
| =13 /R20094F, i = 23R20104F, MR, | =113R20194F ¢ =127 3" w, N5 j BUHEIRAIAT
A RGO INEE Z A
2) f8br | R R g, K5
g; =1-¢, @)
3) WhE 7 WHEARHIBUE R %L
S; = ?j
Zi:lgi
I BB ER, SRR 3 R, 5B T Matlab ZwF2[8] [9], FISRTFFFHELLE p; . Hifie, . ZER
A g, MRLE R K s {6, BARERIE 4,

®)

Table 4. Entropy value, difference coefficient and weight coefficient data

* 4. A ERFRNNERREE

X4 Xy, Xs Xa X3 Xs; X5
Ji51H e, 0.1427 0.1065 0.1318 0.1350 0.1185 0.1596 0.1376
ZERFH g, 0.8573 0.8935 0.8682 0.8650 0.8815 0.8404 0.8624
EFRH s, 0.1414 0.1472 0.1431 0.1426 0.1453 0.1385 0.1421

3.2. FREXEIERI NI

BLy; NE T ] MRAREACEE IR, wy D958 TSR | IR AR I E L E AL AR B IR
B, s, WBUERE, RIS U720 Al
Yij = W;S; (6)
M~ A(6) AL 3 o IHE T TH PP SR AR AU RO R RS, A% 5.
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Table 5. The weighted data matrix of evaluation indicators

= 5. TN ERR AU B R AR

FEAy X4 X, Xa X1 Xy Xe1 X5,

2009 0.0147 0.0126 0 0.0323 0 0 0

2010 0 0.1430 0.0140 0.0228 0.1080 0.0014 0.0105
2011 0.0162 0.0883 0.0298 0 0.0941 0.0038 0.0233
2012 0.0324 0.0589 0.0488 0.0076 0.0856 0.006 0.0224
2013 0.0501 0.0715 0.0669 0.0114 0.0748 0.0124 0.0265
2014 0.0648 0.0547 0.0819 0.0684 0.0696 0.0239 0.0461
2015 0.0736 0 0.0928 0.0894 0.0970 0.0358 0.0996
2016 0.0766 0.0736 0.1049 0.1179 0.1141 0.0445 0.0906
2017 0.0898 0.1472 0.1186 0.1274 0.1227 0.0570 0.1421
2018 0.1090 0.0505 0.1260 0.1426 0.1445 0.0728 0.1298
2019 0.1414 0.0883 0.1431 0.1388 0.1453 0.1385 0.1405

3.3. EENARGHIE. REE
By, A | N TEARW ISR B,y A | MR INEBE  EBIME, =127 .
Y; = MaXy000c2010 Yig P} = MiNgg0gci<aots Yig )
Sy VP 2R G IR B AR AN
y; =(¥v;. - v5 ) =(0.1414,0.1472,0.1431,0.1426,0.1453,0.1385,0.1421);
SEAERFN y; =(vi. Y5, ¥7)=(0,0,0,0,0,0,0) -
34. HEIFN R 5 BB R < B RNER

Bedf,) N TR AN SRR R IR R AR GRS, d ) VAR T AEER AR S R RLO) B 6
BARMRRORRCEE Y, 1=2,2,--,5. BIInHENIR: A2 ORBEHIE SRESH SRR 20, g BBJ7 DAEH
b B X 1T B . TN

d+20095 \/(ye - yzoog,e) )2 +(y; - 20097 )2 8
déooes \/(ye yzoog,e))z"'(y;_ Y(2000,7 )2 ©)
Bod! NERIEE S IEBARMMIRGEE B, d7 N i SRR S AR R,
d;’ :\/(yf_yil)z+(yg_yi2)2+"‘+(y;_Yi7)2; (10)
d; =\/(yi—yu)z+(y;—yiz)2+~~-+(y7’—yn)2- (12)

3.5. HEANMIEETMNSG

e fONER AR ¢ AN N BOFE bR S AR AR AT MG T, f, AR TR FE b AR A
ERE,
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dq-

A— ) - (12)
iy + iy
d;
e (13)

Hpt=12,-,5; i=2009,2010,-,2019.

T T B AT R SR T VA R AR I R AR o AR U B D BRI A Fi A S BEAR R T
R JEARDL LS o

FIF# 5 A H%E UL AR (T)~(13), BT Matlab 84 gn F2 T SEARXS MG HERE £ A0 f,, FAARKE I
% 6.
Table 6. Evaluation results and rankings for each criterion layer from 2009 to 2019

5% 6. 2009~2019 £ (8] & HEN EAITFEMN L RFNHER

HEN BT RIS KT JEREREKT SRR SHIKT NP S RS SR gZEne

Fo f! 4 f? 4 f? 4 ! 2 f? 4 f
2009  0.10272537 10  0.0880503 10 0 11 0.150214509 11 0 11 00955 11
2010 0 11 09993012 1 009783368 10 0467059927 7  0.0513798 10 03789 7

2011 0.11320755 9 0.617051 4 0.20824598 9 0.382390194 8 0.1130755 8 03145 9

2012 0.22641509 8 0.4116003 7 0.34102027 8 0.367242436 9 0.111859 9 0.298 10

2013 0.35010482 7 0.4996506 6 0.46750524 7 0.336214119 10 0.1421093 7 0.3385 8

2014 0.45283019 6 0.3822502 8 057232704 6 0.478505999 6 0.2508489 6 0.4153 6

2015  0.51432565 5 0 11 0.64849755 5 0.646194491 5 0.4757533 4 0.4897 5

2016  0.53529001 4 0.5143256 5 0.73305381 4 0.803572728 4 0.4723486 5 0.6106 4

2017 0.62753319 3 0.9729015 2 0.82879106 3  0.865368856 3 0.6399 3 0.7526 2

2018  0.7617051 2 0.3529001 9 0.88050314 2 0.995374552 1 0.6739802 2 07131 3

2019 0.9881202 1 0.617051 3 1 1 0.979049083 2 0.9674001 1 0.8581 1

4.2009~2019 FBEFFfFFE HiFE S BE BTN 47

LA 2009~2019 EHEEA3 M AANR, LLEE 6 H 6 NI HEIIAT 11 45 (8] BT 1IR3 BHRER & VP4 RUAR RS
WIS o N AR AR B, (BT Matlab Zefe /5t 11 S RIRDITT R AR IR E oL, LAl 2,

MEL 2 TG Y, BB 11 SRR &5 P R e, IR KB BT BRI N S5 oK
o NDEER S SN 2 OREE AT UL S TN 2R & BE /1A L R BLI BB E Y, KBk
BLH 2250 K SR IO REAT 240 28 11 I 93 5 T SESAEAE I B ik . NER B REJISRA, 2017 4EIPIRDLAF T 2018
Fo FEJFE 2018 FIRYITE RBRACHA BT, Lt 2017 LT 7 23 M E 2. WEXAHE
PREGEZE Y, wR IR R S ROR, SIS RBEAE S, iR E R S K.

(B RAR AT B PERBOR, XM T 2T R A g, IFRA 4 N RIS 2, ARAE
KT [ R R I8 Ja T4t R R IIR E o AR /R R B IZAE T B, (BT 29%, & 1 Ik i) R Az
JEH AL BT 1] i i itk — 0 i) 58 3 A et
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Figure 2. Line chart of comprehensive evaluation of medical and pension resources from
2009 to 2019
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5. Fl A % T EYFRE X A TS A T

MEL 2 el LUR . RABBOKFEEPEBOR, AkasE, s IR REAKT5 x, NEIHiA;
T~ Xy I8 B B BRI ARAE S DA N Xy FEALREG 7758 NBUH x,, 7722 AR K07 5 264 5K,
Horr N7 fir 2 2 1 fh i o o0 (R bR o KR AR B 1 48 AR BOAH G 1E 20 Mr NS B 75 i £ 22 BN
By PAS S, ST ANOEINE; 8T AN DRAE: 183 H RAKFUARE AR DL R 6 B
RIS R RBOA K. FHEAEBT AR 5 4F. 10 4280 15 FFIRIIEE ST M5 2 (R b 5 22 L) H AR 2048
PR LA K 2014~2019 4R 8] $8 F 22 T0 2k (81 JA 3 A 5 3R W S N s Az s 55 B 5 AN 4R AR (15
o

5.1. LM EYA AT

75 (8] T T 2o R A NP R dir s H y, o BB AR T RAEFR(OT): Y, #omH
BEEGT NHENEG y, Ron AREGT NORMEG y, R B RA I [E RAKBARE SR ELE A%
EeBils  y, o B AR B IR R AL

BT 2 PR, BRIAEER Y, (i=12,-,5) MAEBIIAG 2 E 22 u & B AR RY[10]
[11]. MR 2 et 81V 73 A (A7 Dy «
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=L+ B+ By, ++ BeYs &

14
c~N (0,0‘2) (14)
ﬁl:'j ﬂo,ﬂl,"',ﬂs,az %B%E y, (I :ly 2115) %%E@*%ﬂ%ﬁ’ iz% ﬁouﬁll"'yﬂs %ﬁ\'%EUﬂ%ﬁo
BT CATHER, I IRt R G T 7 5 BI04 ST IR (2, Yy, Voo 2 Yis ) » W7
i (14) 75
i =B+ BYut B+t BYis & (15)
& ~N(0,6%), (i=12,10)
i
Toyn = Vi Z
1 vee 7
A R P A (16)
1 Yior 0 Yios Zy
T T
5:[51 310] :ﬂ:[ﬁo B :810]
2> F(L5) AR KT AR 7R A«
Z=Yp+s & ~N(0,6°E,), (i=12-,10)
HHE, Jn B A7 HRE
Table 7. Next 5, 10 and 15 years and known relevant data
27, RRSE. 10FEMISEMC M AXHE
" . I, o e - IA B B RAR 5 A J—
4 ABITIAEG AR LAEFWRCD)  SFTAOENS 8T ADKRME AR BIT- A% Lf) B IR BB
2014 78.3 772.97 2.49 2.88 89.8 0.331
2015 79 960.87 2.55 3.35 88.5 0.32
2016 79.9 1080.45 2.57 3.49 90.25 0.305
2017 80.35 1245.38 2.66 35 92 0.3
2018 81.25 1465.45 2.79 3.65 89.7 0.292
2019 81.45 2496.35 3.01 3.83 90.6 0.294
2020 81.7 3009.6 3.12 4.0 89.905 0.279
2025 82.55 9541.1 3.95 491 90.395 0.242
2030 83.75 22960 5.02 5.66 89.750 0.209
2035 84.13 45824 6.33 6.11 91.467 0.181

B BRI PAEMR R . GRYISETHAE4E 20190 EGEiHE B .

5.2. S¥ it

BUMQS) I BH By, B+, s AN~ Teibsftit, BORGENUE A B, 1624 B, = 3, 1 =12, 58,

77 Al
Q= Zinzlgf = Zilil(zi _130 _,Blyil _ﬂz Yio _"‘_ﬂsyis)z

(17)
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Figure 3. Residual diagram of original data
3. RIRHEERER

Residual Case Order Plot

Residuals

Case Number

Figure 4. Residual diagram after removing outliers

4. EERBRRNZREE

2] MATLAB AfFIaf7Rer, FhzEE 3 FTLLEH, BREE— A M EEsh, Hopddi iz
FREB0L, ARENEGXEHEEF R KBEEADRERRIBITRRF, WERER 4 TUED, B
Pk ZE B & S EUE, HARZE R EE X RS Z AL 7T LSS S AN 9 78 a5
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Table 8. Parameter values of multiple regression coefficients

#8 ZEEARKSHE

EX R THE REEEX
B, 161.0511 [91.5622, 230.5399]
B 0 [-0.0002, 0.0002]
B, -1.8413 [-5.3174, 1.6348]
B -2.8335 [-6.4871, 0.8200]
B -25.3407 [-64.8490, 14.1675]
B -142.4757 [-226.9093, -58.0421]

R?=0.9951; F = 122.1485; p = 0.0012 < 0.01; s* = 0.0535
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Figure 5. Fitting diagram of Engel’s coefficient
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[F] I P A5 H R 22 0.0146;  AHOC 544 0.9758; 1% 7% °F-J7 F1 SSE 0.0002135.
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