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Research on rising labor prices, factor substitution and facility vegetable
production in China: Taking tomato, cucumber, eggplant and bell pepper

as examples

QIAN Weiting, ZHU Yanxu, LI Meifang

(Yantai Institute of China Agricultural University, Yantai 264670, Shandong, China)

Abstract: Along with the disappearance of China’s “demographic dividend” and the rise of labor prices, the factor input
structure in China’s facility vegetable production has changed. Four facility vegetables from 2011 to 2020 were selected
as research objects, and translog cost share functions were established to calculate the price elasticity of demand of labor
factors and the elasticity of demand substitution among labor, fertilizer and agricultural machinery factors. The study
found that the price elasticity of the demand coefficient of labor factors is negative and the absolute value is less than 1, in-
dicating the lack of elasticity; the elasticity of the substitution coefficient of machinery and labor and fertilizer is greater
than 0 and the coefficient value is greater than 0.5, with significant substitutability; the elasticity coefficient of labor and
fertilizer is less than 0 and the absolute value decreases close to 0, which shows that substitutability is decreasing, and
complementarities are increasing. For the conclusion of the study, it is proposed to increase the subsidies for the purchase
and lease of agricultural machinery for the production of vegetables in facilities, increase the research and development of
agricultural machinery, promote the deep integration of agronomy and agricultural machinery, and optimize the use of fer-
tilizer.
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Table 1 Summary of explanatory variables
5 EZE /N 5
{E#) Crop T8 P Index ;je%n Z:ef:rd deviation ﬁlljl liljaj;
it 7 At 55 J1ir#% Labor price/( Yuan-d™") 82.97 17.39 110.02 4981
Facilities tomatoe BB Fertilizer price/(Yuan kg™ 8.99 0.62 10.29 8.13
HUB A 4% Machine price 1.08 0.02 1.11 1.04
FFEIHN A Labor input/d 60.13 6.75 78.21 53.58
R REHE N & Fertilizer input/kg 53.24 2.93 56.79 47.02
MU\ B Machine input/Yuan 86.25 7.91 97.22 73.98
it # ) 75 11/ #% Labor price/( Yuan-d") 80.39 18.50 107.34 46.28
Facility cucumber TEHEAN S Fertilizer price/(Yuan kg™ 8.75 0.84 9.98 7.66
HLIAN # Machine price 1.08 0.02 1.11 1.04
55 2% N\ & Labor input/d 60.78 5.19 72.02 54.36
FEAEHE N = Fertilizer input/kg 63.22 3.92 70.04 59.20
MU A\ Machine input/Yuan 82.49 13.05 95.73 53.30
Bt SR 5578 17 k% Labor price/(Yuan-d") 75.81 16.20 96.87 45.68
Facility AR Fertilizer price/( Yuan-kg") 7.80 0.57 8.77 6.70
bell pepper HUMA % Machine price 1.08 0.01 1.04 1.00
55 8% N\ f Labor input/d 49.59 2.09 53.85 46.08
U AEFE N & Fertilizer input/kg 50.87 1.69 54.24 48.75
HUMH% A& Machine input/Yuan 91.43 14.31 109.19 59.55
it it 550 J3ir k% Labor price/(Yuan-d™") 78.90 18.35 109.97 46.64
Facility eggplant LIEA H4 Fertilizer price/(Yuan-kg™) 9.74 1.27 12.44 7.94
WL # Machine price 1.08 0.02 1.11 1.04
FEIBN A Labor input/d 59.14 3.35 66.74 54.59
FEHEFE N & Fertilizer input/kg 59.20 7.72 72.45 47.54
P & Machine input/Yuan 77.89 13.24 94.04 54.24

17905 AL ER Y Wt s NE A B B R B
—, rEEERKEYE . FIEER, FERARZ
(11755 3 5 A0 B R4 AR AR k™, 55 sh B
TR R N AL F 4 SV 5552 55— , AL
WERBNEMC I = SESeUE = U 2
P 667 m® ALK E 2k I HARVEY) . Bt An T
(ATLAR 5N B BRI, 7] B 78 AL AEAR K% 0 v PR 155 O R
TRRE PN BEAT AL T 4 2B B S8 p o =, Ui BH &
it At A P 0 A AR 2 LA s AR
3 SRR

MR b3 o3 B, ZESRARHE 2 30 (6) 3K H AN [F] 22
R 75 R, | XA (D
S BOHAT A G AT BUE AR . B B3R
2011—2020 =¥ it & i « Wit o )R B ft ot 15
it SR ) 5 T 35 TR A AR B, TN 5 0 A 4
a5 X8 A1 T 11 e R 0T A A B R AT 2 H A
e BT HREA S Z B WA B2 AN 1 1)

PRI, Statal6 ik — IR PEATH 4 D5 FE, Rk H ik
BEAL TS5 B AR FIHLA 3 2 ) A B
o WAl vh BB A S 3500 AN A (SO FI6),
R AT D22 3R 1 75 SR AN 38 1 5 B3 1) 1 A3
AT SR LU HEAT 0 AT
3.1 BENERADE TR

FRHE A (O B BOE 2 X 4 Fhistitisi =,
JE ST O B AR B o X AR A R A [
1 5t B T VAR AL AT S8l k. TR
PEBRRP 0 7T 25 B T VAR B [ 2 H0uk LLdk
ITHfRE , BTGVE A3 2 AN 5 R 3 T £ AH O M 1)
&I, BB A L ARAAS A 26 [B1 )3 (SURD 7 7%, -5 B
FGLS k4 mfli v 243

Se=B+ Y 8ylnX;+ Y yylnP+Y @,D,, o (7)

B S, X, P o RN BRI, R
MRAELYE 667 m* Z RN (GT), D A HE(4L
] 7 it S AS WAL 2 ) e DY 288 8 Tt i = 1 = 7 X AR
PRI X LA & . k RN RS i Al j 4y

<187 -



=L 255 ih JE #37%

MFIRE RN, m RRAFHE D

MR (7) H B @ AL A A K 3R 1 R R R AR
AT EAE B IR . R XA N R AL
AR NS A, AR R R B A9 B RET R R
i R RS EL S R I 45 R WK 2.

SHAE TS5 R R, 75% A i3S B R BE
5%/KF BB BEME, HFG i 12 AN R
TG I IIE 1%KF EEE, H R ¥IKT 0.8, B8
B B BT A TR

M5 50 B ZE AN 0 At 2R RS 3 )

Wi R > 55 511 B 2 AR IO 57 3 B BN B
[ 5 28 B0 I 5 T H A 22 5 AR A7 T 57 B B (1
BN B R BV, B REA 57 5 B AR N B
TIN5 57 B0 B 2 A A B 15 2 25 A N
T FRH UM 21 5 23K B AR AR 2

XS [ 28 B, NS5 B B AN M X 57 B B R
WK 4 FRBLE 57 S ) 55 3 23 A 1 40
X 55 B E R IR R H R BONIE , 3 2 B R
LU A 7 22 96 ) PR 1 5 57 30 J3 A% (B T s A = i
TN ER M BANEKIE TR, R s ZERBAE

®2 ERARHERBER

Table 2 Regression coefficients and test results
YEW) Crop ;}/E;iibles S, Sr Su
Wi At LnP, 0.248*** (16.93) ~0.036%** (~16.6) —0.005%%* (=9.97)
Facility tomatoe LnP; ~0.112%%* (~10.62) 0.050%** (31.56) ~0.001%%* (~2.62)
LnPy, -0.323%** (~3.04) -0.038** (-2.38) 0.007* (1.95)
LnL 0.268%** (15.99) -0.036%** (-14.31) -0.007*** (-12.17)
LnF -0.066*** (-5.8) 0.055%** (32.41) -0.000 (-1.43)
LnM -0.031%%* (-4.97) 0.000 (0.61) 0.006%** (25.67)
WIE Observation 190 190 190
R 0.884 7 0.9612 0.929 6
+75 Chi-square 1457.84 4708.03 2510.63
P 14 P-value 0.000 0.000 0.000
it 7 )TN LnP, 0.235%** (18.21) —0.039%** (~14.67) -0.003%** (=7.74)
Facility cucumber LnP; -0.127#*%* (-13.25) 0.058%** (29.58) -0.002%** (-5.63)
LnPy, -0.046 (-0.5) -0.058%** (=3.08) -0.004 (-1.21)
LnL 0.225%%* (12.06) -0.039%%* (~10.23) -0.006*** (~8.65)
LnF -0.084*%* (~7.4) 0.058%** (24.83) -0.001%** (-4.07)
LoM -0.011* (~1.85) -0.002** (-2.03) 0.006*** (26.16)
MLE Observation 189 189 189
R 0.907 9 0.959 1 0.953 6
K75 Chi-square 1862.81 4436.35 3 883.87
P 1t P-value 0.000 0.000 0.000
i LnP, 0.175%%* (7.81) ~0.020%** (~3.79) -0.003*** (=5.1)
Facility eggplant LnP; ~0.064%%* (~5.85) 0.057%%* (21.61) ~0.002%%* (~5.67)
LnPy, 0.521%%* (2.83) -0.213%** (-4.79) 0.002 (0.4)
LnL 0.154%%* (4.21) -0.044%** (=5.04) -0.005%** (-4.79)
LnF -0.099*** (~7.36) 0.061*** (18.88) -0.001%** (=3.79)
LnM -0.012 (-0.57) -0.004 (-0.91) 0.007*** (10.94)
WA Observation 77 77 77
R 0.909 1 0.970 0 0.943 2
5 Chi-square 770.47 2 487.56 1278.13
P 14 P-value 0.000 0.000 0.000
T it SR LnP, 0.165%**(10.21) —0.045%** (~10.07) —0.005%%* (-8.12)
Facility bell pepper LnP; ~0.087%** (~7.95) 0.071%** (23.16) -0.001%** (-2.56)
LnPy, 0.152 (1.05) 0.012 (0.31) 0.008 (1.36)
LnL 0.188%%* (6.97) -0.034%%* (-4.52) ~0.006*** (=5.62)
LnF -0.060%** (-3.98) 0.062%** (14.68) -0.001%** (-2.9)
LnM 0.021*(1.83) -0.001 (-0.61) 0.009%** (17.84)
WA Observation 85 85 85
R 0.960 5 0.957 4 0.9712
+7J7 Chi-square 2 068.68 1910.03 2864.34
P {8 P-value 0.000 0.000 0.000

TE: A5 NN RE e GETHE, * o e AR B BE 10%. 5% 1%K T B . S, FoR ERIRA 4

Note: The t-statistics of the parameters are in parentheses, and *, ** and *** represent coefficients that are significant at the 10%, 5% and 1%

levels, respectively. S, Represents the share cost of the features.
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Fig. 1 Change of price elasticity of labor factor demand

BRI ENREE R ZE R R &
BV TR T SR A A s o B AR BT R
A, 22 B A T ] T8 it 2 A 7 AR AR U K R [
THOLT  PUE AL S5 3 AR i B3 B 4% 55 % Tl
FEARAE B 51 2 72 0 0 [R] B BRI T A 7= I AR Aot
97 BB R ML, (A £ Bt i = AE 7 v ()
TR

3.3 BREMESHh

3.3.1  MUARST 7 A AR RO R, B AR R M AR AR
2 M 2 HhERE ,2011—2020 4F 4 Pk it 5 5
SES, ¥ B WLk 22 25 15 57 2 B 3 R MUOA AR BB AR )
KF. Wit 5 & 2R 5 57 31 & R
BPE ETFT 3.00%5 5.17% , Ut B LR R 55 3 75
B ARAE A3 3038 56 5 1717 1 2 00 5 Wi 3 NI 57 3))

MU P B AR 43 70 R BF 10.37%-3.09% , B AR 1
B o X2 H T T8 B ) 8 il % SR ML A 2 7 ke 20
B, BT ASE 0 AR LA AT DK FE LR A 32, ks>
ANBSARHILAR , 1 1] 170 15 it 5 58 A 7= 3R o 1, A
73 A I 2 7 3 B B B S LA A 1 A R 5 3R
(] 8% il 5 3 2F 7 L R P A RS AR RS IR AT WL AT
SR TCIFAR U b 5 AN 09, AU 45 N\ 0] A 321 B
FSCAS (1) R0 A B 5 AT FARAER T 8 Tt 5 38 A 7 o A
FHAR MV AU I AR AR 1

M 2 1 1R R, Wit 3 I 55 3-S5 AL AR
PERT 1, RN 2 2 8] & A i, ol 5
SN A AN W TH 5, 25 V0 0 S 1R A6 77 2 1 R T
A7 WUBRAE 9 N 77715 2 B 2R 7= B 3R IR RRAIE
SRR o BN T e SRR S e T A 1) e

- 189 -



7= 22355 th

L

37 %

—o— i Jifi 7 i Facility tomato

—x— it i T Facility eggplant

—O— & Jifi #5 /R Facility cucumber —a— 15Jifi 524 Facility bell pepper

1.40

1.20

X:

T B
Shadow elasticity of substitution

X—X X

2011 2012 2013 2014

2015

F1in
B2 H-FHEREEEEs

Fig. 2 Change trend of machinery-labor elasticity of substitution

SREACHNE /N T 1, BRI G P2 A — 5 T AE T i
DR A P 2 B B R BN G AW, R E
ARBTG5, U E R E H BNHIES 7L
BB 55 80 1) B AR TR 5 55— 07 TH 52 B0 A2 7= 26 1) R
il HUBR T H N B2 PR o 80t 75 i e 22 B R A AR
FAERGFA 0 g B A R I BER, IX AT RE 2 4
/IN B it 2 A3 P P L 9 L, AT PR ) AL P A5 P e
13 Wit % 5 2B 7 3 TRV — 2B T KU B & (4%
Ao MU (R £ FEE U, 1] (%) R L 00 2B I s 15 55 1
A J B0 5t % e 1) AR 7 b UASE B AR B
s 1 ANV AR AT R o

332 HFHHLRERREGERBLY LER
— T A B R . AR B B RHAR
R A AR, B2 v B 7 Th0 AR 7= =, T AE 1 b T AR —
JE G DL T kb 667 m? #F S5 2 I FEN s (HALIE S

—o— & it F i Facility tomato

2016 2017 2018 2019 2020

Year

2 A FAEAFLEE 2 72 A EANSCR IR R R E
A B R A AT B AR BN T B, 5 307 S B A=
PR AR 57 B N AR — 58 I EL A 5
P P A ) a5 e P 2 32 o M AR Bl AL - 33 Al 4
S5 — RGPS AL ), A4 RE )4 8 52 BIBUR
P . 2015 LM H & 1 (2] 2020 44k AR A
FESERKATNTT ZN , E3R 4= EVE ] A Hh e o s 1
REA  AEBUR 5200 T, A IR TE Bl = B A5 3
“F =R DAk R 5 SR HR B R R AR A AL IR
F RS v, RIS T RISERCR MBS .
M 3 AT LUE 4 i gk S 7E 2011—2020
)0 A A IR S 57 Bl R S R A AR T L
-5 BB 2R 2 TR R AR , i BT 10t i =5
FEHE S RSS20 77 1 = R IR B AR
57 80 77 B RRAR P AT 5 e B TN 5L T it S A |- B

—x— 15 jiti il T Facility eggplant

—O— i # ) Facility cucumber —&— 1% il 324 Facility bell pepper

0.70

=]

2 060

J= X———x X — \\
- 0.50 \ "
2 5 —
2 2 040
3
;E é 0.30

£ 020

=]

<

=

“ 010

0.00

2011 2012 2013 2014

2015

2016 2017 2018 2019 2020

Ay Year
B3 {kE-ZHBERMEThER

Fig. 3 Change trend of fertilizer-labor elasticity of substitution

<190 -



BRERS S5 WE B I BT R B RS W RS A T R —

253 34

A Al 35l A SN 51

7= 22 555

RAFAEA AR5 55 3l 7 e T M ) g 5 AR ) 1 %
A SRS AR I R R A I ) B
PN 5 T Tt gt e 0 T TRt B I 5 5 e S AR
B ACHAYE 4> 3 R % T 23.55%17.27%17.76% 5
24.57% . it 7 Al 55 Vit S B AR B B R B IR
Wi A 15 B0t 3 R PR A X 55 . IR
REW, 52 B BOE S BORSE B R 2w, 38 i1k e
(175N I AN B AR 4 b @ 3 5 4R 55 30 of 4% il BRAS o
it A A () £ BB A B () it 4 R L 4 D
REB"H5“ZRDbE”, b Z kD EE ARG
DD AR A5 N B AR ) kR, IR ko 2
PE B A A= 7= 21 5 T Aig B8 52 0, 3t 1 48 15
B TH] AR B A AE BN B R A, BT S T
HHAMER BT 5 b, BRIE X4k IR AE BT sk
AT PR PR BOSR UAR T — € B, B R T 2 il
1 it B 5 28 77 I A A5 IR S8 A e 3 8
A5 ]

333 MAkSIEHERHEAE RE\EHLS LA

—o— W its i Facility tomato

W Fe g SR, A AEFIALBRONT 57 3 2 2= 35 B B A D)
ft. HAEZ NN EANH EWEFEER. N
Bl 4w LA A IEAE N R A B EoR , T E
i o 2 By e )N RS 4R AE R gk b 55 B %
N TATUBRAE 9 N 77755 29 B4 A U o] DA &y 5467 57
Bl 355 KT R b (1 B 20 5 B RE 77, AT B B2 A
FEIBN . BT AT B JI AW S,
AR T N D ah i, S8 T —w A 1A
B A A 3 5 A 7= R A P k2> , 10t 2 3t 5 3 I
F 4 [ £ BESF 2 45N BT 2011—2020 443 51 K %
T 7.18%5.86% , M LA N & LT T 23.15%
79.61% , B {2 LA I [) A2 By P 35 5 it it 1 5
P5S i% ) ] B AR # N &= i B T 5.26% -
7.36% , (HHLARFE AN _EFH T 73.18%+80.22% , fLAEH%
NGRS RTE X SR IN & JAN PR ST YR N
e S U 1) e S AR B AR B
EROR NI E ST

BARKTE 4 st gk S B AR IR 35 N IE , 1

—x— Wit it T Facility eggplant

140 - —O0— ¥ jiti 7% ) Facility cucumber —a— i Jiti 5 Facility bell pepper

1.20

080 + X X: X:

BT B
Shadow elasticity of substitution

N—X

1.00 O—O\O\O\Q/—O—O/O_O—O

X: X/X X\X

060 | ﬁﬁmtg

2011 2012 2013 2014 2015

2016 2017 2018 2019 2020

Ay Year
B4 (CRE-HMBRBETER

Fig. 4 Change trend of fertilizer-machinery elasticity of substitution

PNE 5 HUREE A8 i S 26 7 o 1 BER B B
IR AR Kbt s LI ER SPMER 2
A EARHANE R T 1, RYIES7 B Fii ok B R AR
ETH L S et s T A 5 2 e B LR
WAEREAT B S350 3 M AR N T 1, ik
Jita 7 i HLBC5 A AT 3% AR5 P 2 (EAUAT 0.6, 15 BIHL
AR A AE 5 AR R R AR X 5

4 FHRE A

BT 4 Tt R S A i AR R T B B
R NE LR S HURCE Z 1 RA B, & Z R AN A%

PARAE &, 455 B R I AR S I 0L, 5
TR A 3 USSR, AR AR 25 B0l ) 2 SRx A
BEAT S, BB R 45

(1) 55 3l 3 B3R B BN KA 6 10 22 Bl sk = i
PE o 55 30 KA B0 BE 55 I 18] ) 22 3 2 A xt
1B R P, 57 21 225 B I (5] A2 Bl ROk sk = 58 1 , X
55 20 77 3EAT R B AR JBCSR T R X 5 ) T i S B R
BNGERRAE

(2) 57 2 Bz 5 AU 2 3 B A B0 1 & AR
VIR 55 Sl A% b TN el B S A A T
U/ 57 B BB AN RHUE SR BN R AR

- 191 -



FeMk 25

hoE R

e

oK

37 %

FAR 3 e Vit 2 AR P i A b 55 3 S AL AR K
S 5 558 5 T 573 A0 3 Foft Vit i Sie 2 AR R NE B 55 5 FHE
Fe B T HUMAE IR DA B A 7 5 RN IR
IKF 4

(357 B ER SR RN TR LI &
AR ek 55 + FLAM G 5 ) R #, HL A B RE i L S
PNE 2 1B AR R 38 5 o 22 /D B HOR 4 1
Iy AR REAE PR v 57 s RN, A5 15 P 2 2 [F) L
AMELS B2 5 s BUR _E A I N PR 0 55 T
Bt e AR 7 T8 o 1 it A I 2 5T B ) AR BT I
JIWIBN 70 FAh 54k BE P B b P4 B8 5F 10 A5 43 LA
S ANE 2 18] 52 30 e AR i AR

E BT 57 3 004 ) b T %o 3R B Bt i 5% 38 4+ /)
e A 12, AU A IEXS 57 3 0 A3
FEAT o FETASCHFFURER 4R LR X Sl

S IR AR AL B 5 AL A0 A BT R I
JIE o U 57 5)) 7 BB ARAE F W 2, T AL Rl
AAE R SA A EERUK . IR R B B S b
Wi 73 FE AN AT LA 3 2 P9 AR A o 1 55 30 0 liAs
KRB A B T 3887 U AR BUA S5 4, G2 fRAR
MV 55 By 3R O B 3 A 7 R R B AR 4

5 R AR R MR R ST AR,
S T FT RN 77 B SRR I RE  SEAT A Y
A G B R 2R IR R G , $2 = A
7R R ve RO i S AE 7 2 R

55 =, SO ST AE AR, B A AR A T B A=
Bras. e BT R IRAERE BEIEL
AR Re ). KB TG ARG HOR , se 42 m b it
O 2, 2 A A AR A 28 80 s IR I
A DU B BUAHEAT T A , a2 e N A A 1) 55 3 452
N BRI F 77 THD AT BAGG B 056 FH A HLIE BARALAE

S 3k

(1] BB SR, BRITE 55 T WU AL AR 7= A 1 b [ 52

JRAS 2 23 BT[] AU 2 2015, 46(5) : 75-82.
[2] B4R, B . S A A A ER B R ER RGN

AN AP KT A A I [0 A AR I 7T, 2021, 42

(3): 507-516.
[3] HICKS J R. The theory of wages[M]. Second edition. London:

Macmillan & Co. Ltd., 1963 .
[4] N, 25 B M I T PN S5 M I B i A

PAFEAE A= B0 AL IAR BT 9T, 2020, 41 (1) - 125-134.
[51 e, T Al AR B ) R 4 SR A R R

M [J]. AV BRI 5T ,2022,43(6) : 1029-1041.
[6]  FKEW, %% FEFAHX A% ANUIRS SRR 1] U &

AP A URAG HERR 0 [J]. A bl R 2 4R (L2 BN

<192 -

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

2022,160(4): 38-52.

BB, AR, S . AR DT B 7 A R 5 A 1 5
JC - T A A0 AL AR ) 20 (0] i B 4 B Stk , 2022.(1)
83-86.

Tt B, YETE A A B 38T 3 AR A A2 25 0 58 5 14 52 T
R[] 4 R O K 2 R (R S BEERRD 5 2021, 20 (4)
12-23.

WREDIN , BRIR AL, 324, & P AR B A T AL Bt i 3 = Ml
R AL 2 ,2022(7) - 127-132.

I Rt i S L AR 24 05 F 3T 78 [D] . b5t - b AR,
8t ,2018.

YUJIRO H,RUTTAN V W. Agricultural development: An inter-
national perspective[M]. Charles Street Baltimore, USA : Johns
Hopkins University Press, 1985.

HICKS J R. The Theory of Wages[M]. London: Macmillan,
1932.

SN . 57 30 73 A b FE 0 3 B e b AR 7= R S A i 9 « ik 175
SR ARG A A D] 20 Sl K, 2016.

B R TFEN IR BT LR B AR R A A R AT [D].
F At FRURALRS:,2019.

AL, B, TRV A5 TR N U A bR B A
BRI ). AR, 2020,43(12) : 35-38.

TR, SEHOE, PINEE A A% 5 B ARSI AR P AR IR T
FHIFEME = DL KA 3R] . b R L R 22441, 2020,
25(5): 209-220.

TS . e T 5 b B K B At N B IE 5 il i D7k L
B HRAF ARG FF,2015,32(4) : 88-105.

FREAH L FBZE R, & . S 5T AR S R R e R I 4t
AR o—IE T IR 422 KA SR K A T &
[ 4k K 243], 2023, 28 (1) = 252-262.

BINSWANGER H P. A cost function approach to the measure-
ment of elasticities of factor demand and elasticities of substitu-
tion[J]. American Journal of Agricultural Economics, 1974, 56
(2):377-386

IR B G o B MV ATUR A v T e B B I 2 30 B AR AL
BEFE[I]. ARk TRESA4R ,2018,34(9) : 1-10.

WRAS L, RARWE, KT, 46 RN AR PP R HE D TR 7 oK
BTN P EAR 25 ,2013(9): 18-30.

rhE N RN [ [ S J AN SO 22 D1 2 L A IR 77 it e A Ui
RN S (2011—20200[M]. b HRESEit At 2021
iR O R E K S R L b AR A (2011 —
2020) [M] . 4L 5T P ESG AR AL, 2021.

BRoit . g REA T L Stata B [M]. 2 W A6 M EH
Rk, 2014,

04 AT ] B0 2 40 A 7 AR YA 2 B FE[D] . B - B AR
R2,2015.

KL BRAL, 5k B A, 55 AN IR AE D4 A o 18 e 34 T 7= 2
mi BT RS [T] AL RO AR 2, 2022, 61(24) = 56-59.

JAA, BRG], AR, 55 b = AR et S A e AR
R S LR ET). 3, 2021 (10) ¢ 20-34.

FIL, A, A A A A BB ER SN UL R JE BIUIR 23 #r
JFORS R[] B AR 4%, 2023 ,44(1) : 124-130.



