a3 & 2020&F $65% % 19 #2062 ~ 2070 ¢ CRER2E) Jedait
L8 B, SRS EET IO E SRS W 3¢ SCIENCE CHINA PRESS
CrossMark

& click for updates

FESBEACR B P b e R AEER MBS

el A TaEe 2okt e 3 2 A°, g, ke’

o ERLEBLOEERFST AT, JLaT 1001015

T ERERE R OB R, U 100049;

15 FEIME 2 BefF o8 A B2, 5 BH 464000;

ST TR 2ALARRH I, BLI] 361005,

L dEEREE A OFFE AT, dEE 100871

* R A, E-mail: liuxiaogian@psych.ac.cn; tszhu@psych.ac.cn

R

2019-11-03 Wk, 2019-12-25 f&11], 2019-12-26 $55%, 2019-12-30 M8 R &3
[E F AL SRl 3 4 1 5 100 H (17AZD04 1) B

T EREER T B AANE R, 2EFREREREHRA, EANFREFLEMN EREENT
MERE S TREAPRERNELOE. FANEEFRELRS ARV B A RNA MR QEEE, EEUE
BE AT B IR, AR AR 6 IOy A R ARG T A AL ARHE A FI2011~20174F 6] 8 A 2 3 1R A
B, BHE, BRAHSR T HEEFHFSEAEENEZ AN X R ERET, 2N ERAT G AN thiEE
ENEEERE T, TERIA S T EEN B % (B=0.14, =2.68, P<0.01). X BH=EN 5EEENEE T
26 A0, R M E B X F (B=—0.58, =—10.16, P<0.01). EK(B=—0.65, =—12.69, P<0.01). L& (S=—0.30, t=
—4.29, P<0.01)F1 % & 4 & (f=—0.65, =—6.20, P<0.01), {EXff 1 H % 2 £ EZHFE T EZFAFRKELL B®EER
WHBEAT. MELFATHRE, KEXAESHEETNE 2 B NHEXRESMZ . A% # Tk HIELTH
FRERNTZHEBEMNTEEEENBELHER, WEF A THESTRAANTEREENES, TLREEE
HRUETEFERTRN. HARERVEIRUENEREERETHFNIE, UHSBFRENFRE G HHE
By R T Hrh B

Kl e, BIKEE, B RR, KHHE

1A 8 (morality) /248 He—Ft SR N — 2 KA >
WEH St Tyt BE R — RO BRE, R
BUUES. hEBDRA & EREEE RN RAS,
RE e ST 31 e o b EE B 1l = 111 A I
S B B X — BB SR EORME SR IR EM
SERTFRIRTHED. AR SO ) T 2,
FRRXF—NEROKIRAL. I FREEG S,
“ETAEARNSL, AT, B ST B2 A,
B Reesy [ 2 P,

SR TT R AR, s b R R R 0 T
31 UM BY=RIRE:I P2ty di0F-9 e NI DA R =ik
RETET. Sk R404E N, HE PR K B 2 B
B T MBI KT, 15— B E AR T RS
B3 THY, (R TR ATL A 370 S B 285 1 JR R B b
J7, NIRRT R A AR, b 3 Ek 2k
NFERIY, A2, AR B4 3 U
WIS B DA SBONZEE, HEERR
5 B GBEAA 2 fa e ke, wrEEpRIN S

Chin Sci Bull, 2020, 65: 2062-2070, doi: 10.1360/TB-2019-0702

SURRE A w50, 28k, T 24, 5. th S BUARBIR A T A5 R JRX RS s, Rlakm), 2020, 65: 2062-2070

Huang F, Li H, Ding H M, et al. Influence model of economic development on collective morality from the perspective of social media big data (in Chinese).

© 2019 (PIEREE) A=kt

www.scichina.com  csb.scichina.com


https://doi.org/10.1360/TB-2019-0702
http://《中国科学》杂志社
http://www.scichina.com
http://csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2019-0702&amp;domain=pdf&amp;date_stamp=2020-01-13

it 32

AR H s E Y RS TR 7 ) T
K HSEN R, AR TH7 RS, 55
Bt 202

DIAERFSE & B, G182 L2 N E ), wnscfeiy
e M A e 2 e R T 1
T E R SRR, ST R R SiEE R
KENUD &r: — I A FE NN KRB i
PO E SR E, E A HFE &R
S — T T AT AR5 R 4 S B £ b 3 i TR P A 1y
SN, AT 72 BB KA T ABR(E . B H AT
ik, FE YA T A OIS R A R A, T
ZRCHSHIEPERST. % T, ASOFIT R A R E
B IR AR 00 & J 5B i = (] 1 6 &

T S8 090 BRI 5 AT o) T A 0 A 22 R 1) 35
MRS, AR E R IRRES A JO ISR
AR DO BARAE, 1EL 5 N 19 0k, MELL R 3R s py P
TS R . MU AR B R IAFIE. K
el R A BRI T AR S8R R 1 51
SR AT BRARAE A T B A Sl B BB
R, NITERE SR AT RIC S T 4 R A,
HotusmdEEENEE. REPER L 2
TB, GUFFROESEGUR. BE2% b, Polgreenss
PO S R T SR R A RO S e T T
BTG, AT, Zhi% NP Sk (48
KA AN T B OGIERE. SEAEk, RIS
SEEAACHC S T A0 40 A4 O PR AIE 1) R BB T K
SRR B SAEG TR L, KBRS e O BRI SY
R 3 TR B R B AE REA A0 M A B L A B KA
A BRI B

PAAE S T2 55 - e K 2K 2 55 B 5y
SMECR AR SRS, AT T R 22 5% % R i AR Tl )
1 DL S BN 25 2 ontk, PR ae i bz, T
T I AR B K R LR, AR SE
B 200 R RAE K FEFE EANLAX Ay, A b 3 i
TESLRIEE A 2 T b pE A AP A, 29I
R MZ I b IE SN RS A B TR &5 &
Jr o A A T AL A B R A, B T RS A ES
BSCHSEEME. AR H2011~20174F ] E R
Bl X 3 1A SRATELIX A 2 55 HR A AT S AR R R,
SRS A] IS ) 1 A3 BT 28 T i s 5 3 1 AL =2 A A
KR, BER/RAT R XS 5 K AR E R IR
B, 1T Ay T A 1 T AR A o Y A 1% S B R R

EPLIS L S
1 MR I

(1) B BTN, R TR LT & Xt
TEPE AR S s, FRAT T TR G
JF4mFEH 1 (application  programming interface, fijFK
API) R & IFARICT rp B Rl X ] P 4E2011~20174F
A B I AT A TT A P 2220 i 2 AR 2R 1
TG P TRE: (1) T20114F 17 AR (2)
RS g E S S E 5, (3) #2011~2017
AN, 2=/ A AT N A TR, AR
BRI B SUZAE, W6, BT
HERE3 1M HATEUX. ZESLEERE b, FRATHIH F 3
BaNiEs % DO RS S L NI @ ix s il DELi

(ii ) B R, 20094F, GrahamZ A%
AT HESCR CIETERAIAIMY (Moral Foundations Dic-
tionary), FHHISSR SANYE E 329543 SCHAL ], 78 I LA
HEITI R SOR CGEAESE RS BT e A
S SRR BUBANETE SANYERE, AREE T ARG IE
fmia R, HGE T 590 TSGR, AR T K
KA A4S DX P e e — A A B ) = A0

MV, = (X PW, ! TW,) = (XNW, | TW,), (1)

Hordr, MVERIR AT TRHE 72 5 B AUFE & (moral value), PW
FORIERMIR, NWERRTIRIR, TWERREE
)% (total number of words), A H FHRAYPFRRAIH]
LI (province). IZA I 1Y B HEAS R ATFTERL
L /INEURR A S8, R (R PR A, FRATTXH R As
SPRUEACAL I, JIFZEXAh ) A RSB0, FHAREAL AN
RS R E AR L.

(i) T KkRIEIs. AHFFE M X A = BUE S
B X GDPHEEO VE A i it 205 K SR BE Y H A (7
b XA = B (N33 X GDP)YE hy fiff i 28 3% & e
IKF IR

Hiu X GDPHE IR S We— 5 il 11 P il DX A= 7 S (e
X GDPYZ slia A AL B I AHXT AL, A bnld b —4h
ST, AMERHLIX GDPHEBUS 2100,  BIR X R 4F
A X GDPIE KA. Al X GDPJE M i — > IX.
R REAS BT 2 M X A 28 355 BT Bk sl B A A 5
51 X GDPAHLL, AXIHLIX GDPH & T 45 Hh X |] 1) A
12557, AT DL 2 Sl bE sl DX ) A 22 55 7K - 25 57

AW E R G T R LN 3 (www.stats.gov.

2063


http://www.stats.gov.cn

M4 %8 & 20200F£7H £65% %198

on) I EIE A5 105048 4 B A AT 1 T RE, 8 A
BB B AT X 5 B, N3 T EZE SR A AR E R
il 81X 3 1948 P47 BUIX AE2011~201 74F 8] (1) 3 X GDP
S8 K A X HL X GDPX A

(Iv) ZRUFHEbn S iE M Em LR ) 06 R AT, R A
SPSS 23.0X BB ATA T . BEAEFN 00T, B S A
K43 (Pearson correlation)f: 46 A% e [B] A AR G IC &, 1T
J5 12 il Hayes Jg SPSS4i il f)PROCESS Z R ™Y, it
X GDPHEEUHI AT 1l X GDP -5 22 71 18 i g 0 R B 1)
R

2 ik

2.1 B

ABFFE TG RGBT P v, M HE 5P
J165.7377, LME195.2777, BA R 1:1.69. 1R
P I 2R3 A X Ay 5 A BilgFnl AR, Horp
I AR IX BTG IR P £23510.0807 A, AR H R A 2
THE6.9112 2%, HARAS i X A T6 BRFH P B0 F 22
5, 3B XA TEERH PO AL, AR 2D
BATN TR =T 7 %%, TG BRH 00 i X 53 1 DL
UL

FA AT A DB 31 X B P e
2011~20174F b)Y T8 R T AR 4. S4B ) A1
oy et L B AL B, S5 R E RS
FRUEZEN T TE ST ALRE. 451 M X B 2855 4 e A 7

AL AL 2.

2.2 ABRRNADEREOER

T B AR DG/ M G 50 b [X GD P HURT A 2473 [X.
GDPS5KZ. N Sl BUS I A 22 18]
KA. SRR, HIXGDPIERUS K% il AU
S ELRE S B E(P<0.01), 5 TR 1A
KXKAANTE. AHGDPEHE . Bl L i HME
W FEAE(P<0.01), 527 KA AR AR OGO
RARARE. ARG P A OC R BOE FE SRS T L
#1.

2.3 EEEEHEON T RbRIIIIE R

FXHT R, A FEAE S WAL TR AE
KRRABARE, M. B PO B
Wz 5 —RETPriabr B EAHE. it — P8R4 Tr
RJEXTIBTEE A0, FAT1H HSPSSZE A2 FPRO-
CESSI) MODEL IRAGHICE . M. AU & E
PUEE 5 1 X B P5 PR S 2R AR, SO HERR A AR (] %
LR PERE I, AR T O 22K R (VIF) XS
[ ARSI T2 W, K g0 4SS R, i Rl sy
EWIKH FHEA .25, MOARFTE L B MR
M. OCZ . . AU ST E AL XT A T g AR ]
PR B L2,

RS SR, e, Bl BURFRISE
PR R4 T R B . HLIX GDPFE 4. A HLIX GDP

E3- T ™\ 7Y rC#8:4.03, 1.07

/

. BRFE:3.92, 1.10
! $#A@F:3.89, 1.10 |
| EK2.71, 1.07

-2

X MBBFIA), MIERERAZF)

Xi$E:2.64, 1.00
sardk:2.43, 0.96

MR E:1.74, 0.58

o
ﬁ:l.ﬁtl, 0.51
EEg:1.61, 0.52

Hi#:1.6, 045

T 8:1.26, 0.34
PhEE:1.22, 0.32

) #H38§:1.11, 0.31

23 (S WA s o A R PN RS Dl B A R [T 2 s s A RS U o S L ¥

Figure 1 (Color online) Regional distribution of active Weibo users. Label format is “region: Number of users, number of Weibo posts”
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Figure 2 (Color online) Overview of economic development and moral values in 31 regions of mainland China (mean)

F1 TERMEZLIERE(Pearson correlation)”

Table 1 Correlation coefficient matrix between variables (Pearson correlation)

P b M SD 1 2 3 4 5 6 7
1 GDP#5%% 109.25 2.55 1
2 A¥JGDP 50238.99 23517.37 -035" 1
3 RBEME 5.00 1.00 -0.63" 029" 1
4 NP ERE 5.00 1.00 -0.01 0.00 —-0.04 1
5 AR L 5.00 1.00 -0.71" 034" 0.81" 0.04 1
6 B F L EE 5.00 1.00 -028" 0.02 047" 0.57" 031" 1
7 EAEENE 5.00 1.00 —0.44" 024" 0.56" 021" 0.69" 035" 1

a) MHELEL, SD bR, N=217; "P<0.05, " P<0.01
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—0.71, =-9.92, P<0.01); TAEE I AIIHLIX GDP/K
R, H X GDPHE FIONT G 2% F RS 1 500 ek /)N (8=
—0.45, =—5.25, P<0.01; f=—0.710855 H=—0.45).

]
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P<0.01); T 24 A2 X GDPHEFF B AL E K, HiIX
GDPH8 HOx I B R 1 B 898 /N (B=—0.51, =
—6.66, P<0.01; p=—0.781855 K p=—0.51).
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X GD P45 $5R A F A0 B 2 (] 8 35 1R A 3
(P>0.05). ERLV KK R, HiIX GDPHERUER B 3 (b=
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Table 2 Summary of the regression model of moral importance to economic indicators

JrE1 JrE2 JrE3 T4 Z AL
g GERRER CREWE)  GRUVERL SRR  GHRER RURED)  GHRVER: REERD Kk
B t B t B t B t VIF
GDPHE ¢ -0.58 -10.16" -0.65 —-12.69" -0.30 429" —0.41 -6.20" 1.18
A¥JGDP 0.10 1.78 0.14 2.68" —0.08 ~1.06 0.08 1.26 1.21
iﬂ;?gg 0.13 238" 0.14 2817 0.07 1.09 —0.06 -0.92 1.07
R 041 0.53 0.09 0.20
F 50.28" 80.45" 7.35 18.017
a) * P<0.05, ** P<0.01
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B3 (IR S GDP A KGO e B d . S AMITARRIIER SV SRR EL
[RGB G R ) LR R 2B A O A A T T A 4k 2 TR,

Figure 3 (Color online) Adjustment of GDP per capita between GDP
index and degree of care value
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Figure 4 (Color online) Adjustment of GDP per capita between GDP
index and degree of care loyalty value

X GDPFE LAY 2C H IV i 3 (P>0.05). HbIX GDPFE % %
BB E(p=—0.41, t =6.20, P<0.01); AI4JHLIX GDPZ %L
B (P>0.05).
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Morality refers to the consistent customs and habits or some behavioural tendencies within a social group; it is not only a
psychological characteristic but also an ideology. Furthermore, cultivating good collective morality contributes to national
governance and social stability. Previous studies have revealed that morality is greatly influenced by economic factors, but
the relationship between these economic factors and morality has always been controversial. In the field of social science,
some scholars believe that economic factors and morality promote each other and develop together. However, other
researchers believe that economic development is not conducive to morality. Previous studies indicate that research on
moral values at the domestic and global levels is still scattered and especially lacks empirical mathematical research. This
paper employs the big data analysis method to explore the relationship between economic development and moral values;
further, this study also explores the influence model of economic development on morality.

To examine the long-term impact of economic development on moral values, this study collected and utilised regional
economic indicators and social media big data from 31 provincial regions in mainland China between 2011 and 2017.
Through the analysis and calculation of the big data of social media, this study established the degree to which people in
different regions attach importance to certain aspects of morality. Moreover, the economic indicators used in this study
include (gross domestic product) GDP per capita, which represents the economic level of a region, and the GDP index,
which measures the developmental speed of a region. This study first tested the correlation between the variables and then
employed the PROCESS macro programme compiled by Hayes for SPSS to test the relationship between the regional GDP
index, GDP per capita and collective moral values. The results reveal that the GDP index and moral values have a
significant negative correlation; this relationship is mainly reflected in these moral dimensions, such as care (f=—0.58, =
—10.16, P<0.01), loyalty (#=—0.65, =—12.69, P<0.01), authority (/=—0.30, =—4.29, P<0.01) and holiness/purity (f=—0.65,
t=6.20, P<0.01); however, this negative correlation is observed when a negative relationship prevails between GDP per
capita and GDP index, especially when the GDP per capita is low and GDP index under a particular condition is high. As
the GDP per capita increases, the negative correlation between the GDP index and moral values weakens. The relationship
between GDP per capita and moral values is positive and is mainly reflected in the loyalty value (8=0.14, =2.68, P<0.01).

Furthermore, economic growth may be beneficial to moral development, but rapid economic development may damage
collective morality. The negative impacts may be caused by the economic development of imbalance and inadequacy and
people’s inadaptability to sudden changes in their way of living. Therefore, moral development should be considered in
economic development. On the one hand, the speed of development should be controlled, and on the other hand, the gap
between the rich and the poor should be reduced. Through big data analysis, this study tested the relationship between two
types of economic indicators (the GDP index and GDP per capita) and the value of diversified morality. The influence
model of economic development was employed to preliminarily reveal the impact of economic development on morality
from a detailed perspective and to provide theoretical scientific support for the establishment of benign collective morality.

morality, collective morality, economic development, big data
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