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Abstract

The good life is based on a high quality of living standard for its residents. People’s growing need
for a better life is mainly reflected in good education, employment, medical care, social security
and living conditions, etc. With data collected by “China Statistical Yearbook—2016”, here we have
ten indicators that represent residents’ living standard of 31 provinces and municipalities
throughout our country; they are the average worker wage, per capita water consumption, per ca-
pita electricity consumption, per capita railway mileage, per capita inland waterway mileage, per
capita highway mileage, per capita educational funds, medical technical personnel, per capita area
of afforested land and per capita consumer spending. Based on the collected data, firstly we stan-
dardized them to eliminate the influence of the dimension, and then use factor analysis to extract
the comprehensive indexes which reflect comprehensive evaluation of residents’ living standards,
they are: life safeguard, road infrastructure and urban energy. Suggestions of improving residents’
living standard can be concluded after results analysis: the government departments could work
on increasing average worker wage, per capita educational funds and medical technical personnel
to improve the level of life safeguard; work on increasing per capita highway mileage and per ca-
pita area of afforested land to improve the level of road infrastructure; work on improving water
and electricity supply to improve the level of urban energy.
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1. =X oE
1.1. BREFEFBEKFHR

TRk E AR, FRE BB 2P G CA R NN R H 83K I SE 47 2R 0 75 AP A
R HIR RN FIT G o BT AR T A NG AP RO A 2 A SR AL O N2 BRI TEH LA IR
AR KCOT AR R BT AR R . ARG R “ARA]” SEE TR A E SRR, A A L GDP
AP RAGENRAETT AT, I “QFHER R VPt 23D AAE A 3 s i EZ AR HE[L]. B 70
FALK, AT ACE R TR B R B 2t N . WA PSR, #E . SENE
S5 R R, BT RE S ARAE 1970 SR4R IR HLE RS T YN EE X N B AR TE KT IR R (0 AN P25 18 407
FRKIREFRRFAEFTEZ N2 RE. ZHENSWER, P ERIERFAH. dk. &
7y AR ORBE . B AE S SEhR A B R SRR T, UKL “SRIF AR KR BEE2]. S
N RSB A KT B OB BU UBUR 2 T AR A AR, (HRRZ BB XA JKC P A R, 3K
] 2% 3 DX R AR TR KPR BN i DRI, 0 3R] B AR KT il B A 7 FEAN AR A > 35 A FRe 1) 22
K, WRERESEER DRSS WENREL AR EREK.
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12. fARIE)RE

I RIAR S SCHRBURI R 1 S N B E 2016 4F 31 A& HIR X ELAR T 00 E RRAETEACTRBL R br L
Hi o MR T 0%, @A T EREEAF AT IR, 3R IE & RS A ARG EEAT VR 2
B, JERNIRERTHE RAEF KB 7.
2. BREFEFRKFESIFNER
2.1. $EFREYIEER

SO J RAEE KPR R AR EE 2, 0K T AT T AR B S AE N U & S BRI A, ek U 7 Ja )
FRIF AT KT SR A VR BB IR AR, NSRS 27 R AT 38 A 44, 0 B/ i e ) AR AR E AT 70 #
ASCHNE % 208 5. BT AR T 5 RS A RS # VIR 11 bR, W& 1o

Table 1. Evaluation index of residents” better living standard
%= 1. BREFERKEENIER

fabr N 5 E&D2
R AT B X1 TN
NBIHKE X2 SETTARIN
Hi X H 777 B X3 AT BU
Rk B X4 Tk
PR A T B X5 Tk
N L Xs Tk
BHEAEN X7 Jizt
PARARN AR Xs NTANH
FRMFH Hb TH X X9 T A
NI 23 X10 TN
NEE e X11 HA

2.2. BERIFESLE

AR AR 5 8dE K B 2016 4 (PESGIHHEE) o HEIERTAA L ENASE —, Bk AE
ANBFEFRBR L 3L A8 HIAX . BEEWIACE, [BIAIER, XA b BdE R Z-score brifk
e T7 AT B AE A AL 35 DLV B B AN [0 R 43 AT PR 520

Z-score FrifEAL A T

ﬁ¢,yz%Z"x,s=%£EZLufyf,z%ﬁﬁﬁ@%E%@o

i=1"1
SR EAT b (L2 B
1) R HEHERECEINE TN 11y 11y
2) RIAIRIRIBFIER, 95,8500, 8y
3) i Z-score it fb 2 SO S AT b (AL 2
3. AT ERR

H 7o e 2 s gt oA b i — M E BT, 070K 2 A SR N1 AR B o DB LA A
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1) ARRAMRNESI . KT R4 S AR A A DR VE S IBE R SE R &, R 7 B AR R A A7
FE—EMIMIRNE, 35 2N B (A LA W T i n] A B HR B A B 1

2) LN TG, SRMAR T AR Ay FgEEE SO | MRS | AR TR
RKEK, TR AR | DAET ERARR EE

3) G A T AR K .

4) A E(— I XE AR B BB R A IR 1), Wi — S e

4. NREFEFBEMAKTEIF
4.1. AT

REAIITERR, IEHE X, Xy, o, X BRHEAL, 1S BIRRUEMC SR bR & X7, BB IRAE R 1B S W5 56
H NSRRI R AR U R

1) AN¥JHJE s E = X B % & * 10000/ A 114

2) NREE L AR = BRERE L EFE * 1000/ 1%L * 10,000);

3) ANIPRfiE AR = ATRTIE B2 * 1000/(A H % * 10,000):

4) NBInBgEFE = AEFE *1000/(A\ 1%L *10,000);

5) N¥IRZHEHBLN = HEERINEG

6) ANIIFRMRIEA = (FRARH Hu i A T %)) * 10,000,

4.2. BFoHmiE N

B RIEN N EA LR MR EAE - ENEELR, EHEAITR T, X8, HihE
BRI R BOER . AR EREE A58 A1 KMO (Kaiser-Meyer-OlKin) 646 75 1 34T 2047 o

%2 RFHBRMMRARBOEN, WTUERIRTAS RS AR EBEEE. PARARN R
NI P S AR A e AT o B 5 N IR B LR A RO AR G A A RS
NS ER e AR AN A S ARAR AR B G, Re i A S HUH DR 7 3047 R 1404

Table 2. Correlation coefficient moments of original variables

2. RATENHEXARNIER

Correlation Matrix

IR N¥ N7 NgkEs A A ABIRa PAER S AH N
ABITE JkE HHRE ElERE JUEER ARERE HFe® AR FmB #HEson

TR AT 8 1.000 —0.031 0.099 —-0.137 —0.105 0.152 0.882 0.510 0.282 0.733

AN K -0.031  1.000  0.390 0.419 -0.035 0.356 0.136 -0.015 0.280 -0.198
NI o 0.099 0.390  1.000 0.527 -0.048 0.058 0.208 0.345 -0.033 0.231
NS E v EFE  -0137 0419 0527 1.000 -0.181 0.600 0.180 -0.041 0.531 -0.306
A¥IpifiE BFE -0.105  -0.035 -0.048  -0.181 1.000 -0.168  —0.216  -0.085  -0.173 0.101

N4 % AR 0.152 0.356  0.058 0.600 -0.168 1.000 0.488 -0.315 0.943 -0.446
NBZRmuER% 0882 0.136  0.208 0.180 -0.216 0.488 1.000 0.408 0.575 0.464
PARARANRARGE 0510 -0015  0.345 -0.041  -0.085 —0.315 0.408 1.000 -0.273 0.684

PSS ANITEA 0.282 0.280 -0.033  0.531 -0.173 0.943 0.575 -0.273 1.000 -0.301

N B S 0.733 -0.198  0.231 —0.306 0.101 —0.446 0.464 0.684 —0.301 1.000
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FH2e 3 Al %N, ERRAARR BRI AS 36 /0 48 o & O I 2 265.153 AHM ) P-E 423 00 U R B 2 KT o
4 0.05, HITFHER P-AE/NT BEMEKT a0 WINAELFEGSE, AR REBUEM S B0 05 F B3 25,
FFF, BT KMO [I{E 4 0.638, H4E Kaiser 25 H 1 KMO B EArE ] 41 AL E& &34 R0,

Table 3. Bartlett sphericity test and KMO test
= 3. BHFFHFERERIEF KMO €16

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.638
Approx. Chi-Square 265.153
Bartlett’s Test of Sphericity df 45
Sig. 0.000

4.3. BN REATFHEERE, RRARF

HIE 4 L A A 10 MR ESRH o Bk iR 10 DN, A R A R K A 7 24
DA AR, ARERILFRE Ay 1. H b, RPN T IR RE NN R R AEIE BN H bR, B
PAANTT A B 52 . 58 — 3K R AR 4% 16 e SR UR A R I 7 I A LRI . ATRAE 2, B A HK
M P RIUE AR 5 BA R BRI MRS, HoAb ) )\ AR K4 E B CR T 70%) AT
W T R, XA SRR Bk, TR RCR BOV AR,

Table 4. Variable commonality of factor analysis

=4 EFOTHNEEREE

Communalities

Initial Extraction
TR T Ao 1.000 0.952
NHIF KR 1.000 0.530
L1V L o 1.000 0.839
NEPEREEN B 1.000 0.793
NFIA T A 1.000 0.096
NB o BFE 1.000 0.953
NBIZRBELE R 1.000 0.962
PAFHARN AR 1.000 0.757
PPN 1.000 0.953
NI s 1.000 0.905

Extraction Method: Principal Component Analysis

# 5, RN TS, PR =R, A R T A SUR ORI E O ZE5TER) . T %
DUBRZE AN BT 7 ZE DR E . BB — AR TR T KT IR IS L, nTUUE B — AN R T 2R
3.213, fRRIEA 10 NS R 32.135%, Zit 32.135%; - ANHE TR E TN 2.951, Rit 5 ZE5ER
K 61.644%, F=AHFHI %N 1575, Rl ZITHkAE N 77.398%. #§EEH 3 AT RO LF. M
S AR AT DU @ BCREET = AN P IEAT 00T o BB =L B IR T B A R TR I . WAL,
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e la, BRI Z TR AR, Wt A R A AR R R IE R, HEER R T A
P iR IR AR R T 22, O TS BT 2 Tk, AR R B TR R

Table 5. Factors explain the total variance of the original variables
=5 EFREATERFENER

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %
1 3.213 32.135 32.135 3.213 32.135 32.135 2.952 29.517 29.517
2 2.951 29.509 61.644 2.951 29.509 61.644 2.876 28.758 58.274
3 1.575 15.754 77.398 1.575 15.754 77.398 1912 19.124 77.398
4 0.973 9.729 87.126
5 0.621 6.210 93.337
6 0.356 3.563 96.900
7 0.185 1.853 98.753
8 0.062 0.625 99.378
9 0.037 0.368 99.745
10 0.025 0.255 100.000

Extraction Method: Principal Component Analysis

PSR N L <SP v P

FEE Ly, BARERNE TS, AAONREE . FTRALE R 55— AN T RREE OF Z 5TaR) R
XHRRE A A R A Tk K 58 D0 A DUa B AR IR AR AL/, X R I AR B A Ttk IR D, 22K
MBS LA AT, BISRBR =R TR S .

Scree Plot

Eigenvalue
N

1 2 3 4 5 6 71 8 9 10
Component Number

Figure 1. Gravel plot of factor analysis
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Table 6. Factor loading matrix
= 6. EFEEER

Component Matrix*

Component
1 2 3
NP Eiv 0.906 -0.279 -0.235
YNSFCNTTEA 0.893 -0.162 -0.360
NBIBRE N A 0.719 —0.245 0.465
N Z UM E L, 0.676 0.661 -0.260
NS RIKE 0.511 -0.141 0.499
N5 PO i AR -0.302 -0.050 0.049
NI SRS -0.183 0.933 0.038
T ABTH 0.352 0.852 -0.319
PAHARN RBCE -0.044 0.812 0.311
NI 777 o & 0.331 0.269 0.810

Extraction Method: Principal Component Analysis

®3 components extracted.

A HN % B = 0.906 f, —0.279 f, —0.235f,
NI ZARIEI B = 0.893f, —0.162 f, —0.360 f,
IR EN L I = 0.719f, —0.245f, +0.465f,
NI #5207 4 %% = 0.676 f, +0.661f, —0.260 1,
AFIFH7K G = 0.511, —0.141f, +0.499 f,
NP fiiE R = -0.302 f, —0.050 f, +0.49f,
A 57 H = ~0.183, +0.933f, +0.038 1,
BT AT % = 03521, +0.852f, —0.319f,
TAHAR N R = -0.044 1, +0.812 f, +0.3111,
AFHL Sl %5 = 0.331f, +0.269 , +0.8101,

H1%< 6 AT, 10 NMARERAESE —NE T B 5 MRS, BRE X IR S5 MR R
FREEMR s 4 ANEFIESE AR R DR AR 1 NMERER A EF LR s AR, W=
AT R R R R AR . FAMTLUES], =TSR SRR .

4.4. AFaaRme

SR T5 ZE RN TR A PR S AT IR AT LA PR 7 AT i A4 Rk, S5 5R W% 7 s, N34T
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P IMT A TR RAERKRN RECHAES — AR 7 ARSI, $IO8IEMSE AR,

NN B BFE . ANY P E BARAE SR AT BRI R, AR AR

N i AN IR

R, ANEIPTE AN DG, NS 2. Ak s W AR AN AR BAE S8 =N A 7 &
AR AIRENE, BIONIEARSC. BT BAAT DORE3S — NI a4 9 A ORI KT, 35 = AN 1 i 44 il 2k
K, B = AN T i A8 3T BRI AT

Table 7. Factor load matrix after rotation

7. TR ERE TR

Rotated Component Matrix?

Component
1 2 3

NI 93 0.920 -0.227 -0.088
R AIT B 0.868 0.416 -0.161
PAHARN R 0.812 -0.220 0.223
NBIZ B EAE R 0.699 0.687 0.046
YN RNTRA -0.110 0.966 0.089
NI LA -0.225 0.926 0.212
N3 Py AR -0.068 -0.289 -0.090
N 77 o 0.302 -0.086 0.860
Nk iR M AR -0.192 0.442 0.749
NS K& -0.100 0.236 0.681

Extraction Method: Principal Component Analysis. Rotation Method: VVarimax with Kaiser Normalization

®Rotation converged in 5 iterations.

WOV Ja A7 2 BT AR «

WL 2 e Ja i R 73T I, SR BIE AR T B TR R

% 8 AR T RBUERE .

AR5 H = 0.920 f, —0.227 f, —0.088 f,
HR T AF4 T.% =0.868 1, +0.416 f, —0.161f,
PAFAN B =0.812f, —0.220f, +0.223f,

NI 25 #4696 = 0.699 1, +0.687 f, +0.046 f,

AR IE L = -0.110f, +0.966 f, +0.089 f,
NN G R = -0.225f, +0.926 f, +0.212 1,

TN FE AR = ~0.068 f, —0.289f, —0.090 f,
N5 HL A 9 5 = 0.302f, —0.086 f, +0.860 f,

NI E O R = 0,192 f, +0.442 f, +0.749 1,

AF KL =-0.100, +0.236 f, + 0,681,

R TS T 134
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Component Plot in Rotated Space
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Figure 2. Factor load diagram after rotation

B 2. nesEmETFHAE

Table 8. Factor scoring coefficient matrix

#* 8. ETFSn R¥IER

Component Score Coefficient Matrix

Component
1 2 3

R B 0.292 0.175 -0.143
NBT K& -0.033 0.000 0.356
PN WANCE 0.105 —0.146 0.501
N R AR —0.064 0.070 0.367
NI A TR A -0.022 -0.097 -0.014
N3N HAE -0.079 0.323 -0.002
NS TR G 0.234 0.251 -0.061

PAHARN R 0.277 -0.115 0.158
VNP NTRA -0.040 0.354 -0.076
NI 25 0.312 -0.078 -0.017

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. Component Scores

WRAE R 775> REGERE, A5 H =T RIE A
F1=0.292*Z1-0.033% Z2+0.105* Z3—0.064 * Z4 —0.022 * Z5
—0.079+Z6+0.234% Z7 +0.277 * Z8—0.040 * Z9+0.312 * Z10

F2=0.175%71-0.146%Z3+0.070+ Z4 —-0.097 * Z5+0.323* Z6
+0.251*%Z7-0.115+Z8+0.354 % Z9—-0.078 * Z10

F3=-0.143%71+0.356* Z2 + 0.501* Z3+ 0.367 * Z4 - 0.014 * Z5
—0.002*Z76-0.061+Z7+0.158+7Z8-0.076+Z9—0.017 = Z10

VE: F1, F2, F3 735l A i PRI K R T8 % 2 /KPR 1 R T R YR K SF IRl . Z1~210 43 51
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e WMITTABTH . ANBAKE. NS RE . AR E L B AWNRHTE R, ANBARK
B, NHRAFLN. PASRANGRLIL. NSRBI 2850 .

45. GRS HT

ARSCARIE SCER BRI 7 S BRI IR 31 M4 HR X BELRE T BJE RASTE ACEIRGL 0 F s e 8, 32
MY BB e 7 =AE T, BT e, R TSN B A R, SR
=T 7 BT PR KPP T8 B KT DR T RE AT R o 1B T DT A5 20 R BOE R
M B AP . =N 73T S 7 ARAETF AT, T REEE, BrRiEXAH
FIth. WRIEH L0, AIRRILUR 4

1) AT TR ABZEHE QWM TARARN RS 152 ik B 5 i A0 TRPE K P15 0. T3
e MR BEI) B EAGERIL, RN RSB R EEZ R, 2016 FHE NN LFRHEA 72
fir, v BRI #H 50T RIS 70 B3R T N REVRIRK T M BOKCT, EREARF UL R
AR T THI B H 5 A R B E AR B A 2200 . 188, 08 A AR = I00 [ 4 28 28 0 2 50 [ AR 1
TAE, EURIHRTEE AR, BT,

NSNS TR DNOF SN IEAVIBIEN R v G P & 8- s s /N S Rtab T DS == S P NS LR
ITRAPT LV EE . NEKCFRUIR, SR BR Ia m AR R K. ARk AR 5 AN RAEIA R BAL, 2018 4
TR AR 22 RILH 21.66%, NI ERARMEIIGKR 2 E S, SARI. 0T S SURl I (K A%
NIE AV POl E S SR S B

3) KB HL A BRI REPRACT B R E AL, K R NRAETE IARA, X PR BIRAE
T BEEACT FRR B AR S 2 7 85%LA . HAT, AXRKBEIAR. A SR, i ReHA BT
FEHAL A [ oK A W O URE,  A DAL IR R BRI T SOR R 5 N RGEAR I 2

AL 2020 AF AT N HEAL 2 A DRI o LR BUAE 2 0 2 P JE TS SRAF AL R AE — 5 I J0 P P
FAAE, 5 NRD) B A S A DR A 2R 5 7T ok 4R SR M AT TS SR 4 2R E IOV A PR FFER BT AL 2 A e R I
IS, ARER R AN BRI ZE 0 AR, IIUE TARE st — P B s, A RESC IR M3 N RAETE K
s AR SR AT N 5 2
SE
[ #&—, W REERAEFKAFN I SN[ IR Y24, 2003, 17(5): 21-25

[21 %A, F&EFER W L R Z A [D]. R M R K, 2018,
[B81 &K&F. MHZ g [M]. d6at: B2t hRtt, 2016
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