Vol. 36 No. 1

36 1
2023 1 Research of Finance and Education Jan. 2023
1 2
(1. 510006; 2. 510006)
( TFP) o 2013—2019
83 Luenberger
TFP
TFP o
1 F832.33 TA 12095 —0098(2023) 01 —0053 - 11
( « ”)
o 2012 2020 41.1
9.2% 12.8%
o o 2020 “
500 7 . 100 2
o 2020 116 21
2011 N N o
Luenberger ( Total Factor Productivi—
ty TFP) TFP TFP
12022 -04 -28
(72073046) ; “
7 (71703040) ; “ 7
(71973148)
(1997—) ,

( ) o



54

2023

( Stochastic Frontier Approach SFA)
DEA) .

o DEA Sherman & Gold( 1985) '

S

( Wu et al. 2006) * .

( Data Envelopment Analysis

DEA
TFP

o TFP Caves et al. (1982) °  Malmquist( 1953) * Malmquist
Malmquisit ( Distance Function)
o Chambers et al. (1996) °  Luenberger( 1992) °
( Directional Distance Function)  Luenberger o
Luenberger o Luenberger Mussard & Peypoch
(2006) ’ Luenberger
— o Boussemart et al.
(2020) *® Luenberger
o (2021) ° Boussemart et al. (2020) *
TFP Matthews & Zhang(2010) " ( Bootstrap)
Malmquist 2003—2007 TFP o
(2011) " Malmquist — Luenberger 27 TFP
. (2014) *
Malmquist — Luenberger TFP. TFP
2007—2009 o (2016) " SBM Malmquist
2007—2015 TFP TFP
o (2017) " Fiire — Primont TFP
o Zhu et al. (2018) " Luenberger
TFP TFP o (2021) °
TFP ( )
TFP TFP
o (2022) '° Malmquist 2012—2019 TFP
TFP o (2022) " DEA
TFP
TFP
TFP — o
(2021) ° TFP TFP
46
TFP o
TFP TFP N o
DEA ( Production Possibility Set PPS) j e



] m $ Z x/t = (xtl/ e m/) \yj = (y[]/ T yi/) b; =
(by -+ by) j t N o
( Constant Returns to Scale CRS) PPS (1) o
T;Z (xz y[ bt) 2 J mj xm 2 y\/ ya ; Jol 1 (1)
/\j =0 (Yms D
t N (2)
~ (4) .
X2 (X e X) = Y= (X, o 3l (2)
j=1 j=1 j=1
Yo= (Y, - Y) = zy; = ( Zytlj zy;‘) (3)
= = =
B' = (B,l B;) = ij, = ( Zbrlj zb;,) (4)
= = =
Li & Ng(1995) * CRS PPS T.=YT!=T!.
=
() ( Directional Distance Function DDF)
CRS DDF  (5) .

Di(x;, ¥, bj: gy g &) = maxp
S. t 2 )\] mj \ xm]() Bg;(m vm
ZAyV/yVO+Bgy Vs ()

2/\;1) = by, — gy V1
j=1

A=0

J

(6) CRS DDF.
BIX,( X' Y Bg\ g, g;) = max$

sl Y A, < X, -8gy ¥Ym
1

A =0
() TFP
Boussemart et al. (2020) * (2021) °
TFP o
1. TFP o DDF  Luenberger TFP
( Overall TFP Change OTFPC) (7) o
OTFPC' "' = % Dy(X' Y B) - Dy(X"" y*' B -

+B’;1(X[ Yt Bt) —Bgl(le Y1+1 Bl+l)



56 2023

(7) OTFPC ( Overall Efficiency Change OEC)
( Overall Technological Change OTC) , OEC ;
OTC o
OTFPC'"*' = OEC'"™" + OTC'""! (8)
OECt t+1 — th( X{ Yt Bt) _ D[;l(XHl YH—I Bt+l) (9)
orc = - DY (XY B) -DY(X Y B)
. (10)
+ ﬁ;l( Xt+1 Yt+1 Bt+1) _ l‘)’rE( Xt+l YH-I Bt+1)
(8) ~ (10) OTFPC''*' . OEC''™  oTC' ™! TFP .
; TFP N o
2. ° TFP (9) OEC
(10) oTC °
OEC ( Aggregate Technical Efficiency
Change ATEC) ( Structural Efficiency Change SEC) . ATEC
; SEC OEC  ATEC
OEC'"™"' = ATEC'"™*" + SEC'"" (11)
ATECt i+1 — zl ﬁ]/( xjt y]t b 2 Bt+l [+1 t+l b1+1) ( 12)
J=
SECL t+1 — B;( Xt Y1 BI) _ Blﬂ( Xt+l Yt+l Bl+l)
- n t t l+l r+] :+l 1+1 (13)
- XD« 5 b)) Z D; obT)
j=1
(11) ~ (13) ATEC''"*"  SEC''™!
OTC ( Aggregate Technological Change ATC)
( Institutional Innovation Change IIC) o ATC
 1IC
OTCt t+1 — ATCt t+1 + Ilct 1+1 ( 14)
AT zr+1 _ EDH-I t t b _ > "]t( -xjt y]f bjr)
" (15)
+ 2 Bt+l 1+1 L.+l b1+l 2 D l+1 I.+l le)
ne''t = % DY'Y(X Y B) -Dy(X Y B)
+ Er;l( Xt+1 Yt+1 Bt+1) _ Erz( X!+| YI+| Bt+1)
n n , ( 16)
t+1 t t t t t L t
- _ZD/ (x5 9 b)) + ID/("/ y; )
= =

+I +1 +1 +1 it t+1 +1 t+1
- ZE' X! '. b” ) + D;(x' ! b;)

J J

( 14) -~ ( 16) ATCL t+1 IICL t+1



57

1
(8) . (11) (14) OTFPC (17)
OTFPC' ™' = MEG ch SBES + M3 o M (17)
OEC! t+1 oTCt t+1
()
83 ©2013—2019 TFP 0
Wind 2013 GDP o
( Berger & Humphrey 1997) " . Benston( 1965) *
o Drake et al. (2006) * ( Profit — oriented Approach) N
o Zhu et al. (2019) *
. Zhu et al. (2019) *
1- Al Al o
. ( 2000) * .
N N ATM
o (2014) * 2013 5
55 31 o
2' Al o .
( 2016) " .
3. ; o : Fukuyama & Weber( 2008) *
“ ”( By — production) o Guarda et al. (2013) *
(gx gy gb) 2013 TFP
(g g, 8 ) _ (X2()13 YZ()I3 82013) TFP
x y b -

©) 83



58 2023

1 . ( %)
107 61161 6249 8943 1.43 17.43
124 38957 3784 4891 1.29 15.61
35 17797 1377 1764 1.28 11.99
3913 1426100 108723 159100 1.46 18.52
3 20321 1489 2342 1.57 19.95
5 37685 1655 2743 1.66 32.45
1 2013—2019 . .
. 1. 66 32.45%
() TFP
1. TFP o1 2013—2019 TFP
. TFP
~9.88%. TFP .
2013—2019 ~17.16%;
7.28% .
TFP
TFP .
. 2019
2013 5.9 .
AY 1
2018—2019 2.12%
2015 «“ +7 . .
2. .
(1) . 2 (11) ~ (13)

-7.99% -9.71% TFP o



59

1

TFP

( Zhu et al. 2020) 7 .

( 2021) * .
( 2021) ¥
2021) ¥,
( 2021) ¥ ;
2018) * ;
2017; 2014) ¥
(2)
2020) *°7 . (14) ~ (16)
28.99% ; 2015—2017
-21.70% -
TFP o

2017—2018 10. 94%

o

2017 “

2014,

2017

2019;

2009;



60

2023

TFP

2022) ',

TFP

TFP

~

2013—2019

o

TFP
83

TFP

TFP

2018—2019

Luenberger

TFP

TFP



Sherman H. D. Gold F.. Bank branch operating efficiency: Evaluation with Data Envelopment Analysis ] .
Journal of Banking & Finance 1985(2) :297 -315.

Wu D.D. Yang Z. Liang L. . Using DEA — neural Network Approach to Evaluate Branch Efficiency of a Large
Canadian Bank J . Expert Systems with Applications 2006( 1) : 108 — 115.

Caves D. W. Christensen L. R. Diewert W. E. . The Economic Theory of Index Numbers and the Measurement
of Input Output and Productivity J . Econometrica 1982(6) : 1393 —1414.

Malmquist S. . Index Numbers and Indifference Surfaces J . Trabajos de Estadistica 1953(2) :209 —242.
Chambers R. G. Faure R. Grosskopf S.. Productivity Growth in APEC Countries J . Pacific Economic Re—
view 1996(3) : 181 -190.

6 Luenberger D. G. . Benefit Functions and Duality J . Journal of Mathematical Economics 1992(5) :461 —481.
7 Mussard S. Peypoch N.. On Multi — Decomposition of the Aggregate Luenberger Productivity Index J . Ap-

plied Economics Letters 2006(2) : 113 - 116.



62 2023

8 Boussemart J. Ferrier G. D. Leleu H. et al. An Expanded Decomposition of the Luenberger Productivity Indi-
cator with an Application to the Chinese Healthcare Sector J . Omega 2020:102010.

9 . J. 2021(7) :1 -18.

10 Matthews K. Zhang N. X. . Bank Productivity in China 1997 —2007: Measurement and Convergence J . Chi-
na Economic Review 2010(4) :617 - 628.

11 . J . 2011(5) :32 - 45.

12 . J. 2014(3) 163
-79.

13 . . J. 2016( 11) 122 -33.

14 . J . 2017(2) :54 - 59.

15 Zhu N. Zhang N. Wang B. et al. What Contributes to Total Factor Productivity Growth in the Chinese Bank—
ing Sector? ] . Technological and Economic Development of Economy 2018(2) :792 -811.

16 . I
( ) 2022(1):115 -126.

17 . N J. 2022(4) : 44 -
56.

18 Li S. NgY.C..Measuring the Productive Efficiency of a Group of Firms ] . International Advances in Eco-
nomic Research 1995(4) :377 —390.

19 Berger A. N. Humphrey D. B. . Efficiency of Financial Institutions: International Survey and Directions for Fu—
ture Research J . European Journal of Operational Research 1997(2) : 175 -212.

20 Benston G.J. . Branch Banking and Economies of Scale J . Journal of Finance 1965(2) :312 —331.

21 Drake L. Hall M. J. B. Simper R.. The Impact of Macroeconomic and Regulatory Factors on Bank Efficien—
cy: A Non — parametric Analysis of Hong Kong’ s Banking System ] . Journal of Banking & Finance 2006
(5): 1443 - 1466.

22 7Zhu N. Wu Y. Wang B. et al. Risk Preference and Efficiency in Chinese Banking J . China Economic Re-
view 2019:324 -341.

23 . l. 2000( 6) :45 -50.

24 . I 2014(4) : 130 -
144.

25 Fukuyama H Weber W L. Japanese Banking Inefficiency and Shadow Pricing J . Mathematical and Computer
Modelling 2008( 11) : 1854 — 1867.

26 Guarda P. Rouabah A. Vardanyan M. . Identifying Bank Outputs and Inputs with a Directional Technology
Distance Function J . Journal of Productivity Analysis 2013(2) : 185 —195.

27 Zhu N. BaleZentis T. Yu Z. et al. Multi — Directional Meta — Frontier DEA Model for Total Factor Produc—
tivity Growth in the Chinese Banking Sector: A Disaggregation Approach J . Informatica 2020( 1) : 185 —204.

28 . J . 2021( 12) :84 - 97.
29 . ? — J .
( ) 2021(6) :96 - 109.
30 . J . 2014(6) : 67
-81.
31 . J.

2021(2) :36 —44.



1 63

32 . J . 2018
(7) :108 - 123.

33 . J . 2019(6) : 73 - 82.

34 . — J .

2017(7) :57 - 62.

35 . . “ S 2014
(5):23 -33.

36 . J . 2009(9) :52 - 65.

37 . : . J . 2020( 4) :49 - 55.

Research on Total Factor Productivity Growth of City
Commercial Banks under the Background of Structural Reform

ZENG Hengyu'  ZHU Ning’

(1. School of Economics and Finance South China University of Technology Guangzhou Guangdong 510006 China;
2. School of Economics and Statistics Guangzhou University Guangzhou Guangdong 510006 China)

Abstract: As the city commercial banks is an important part of China’ s banking sector it is significant to
measure its structural total factor productivity( TFP) growth and explore its source in the context of financial supply
— side structural reform. Based on the data of 83 city commercial banks from 2013 to 2019 this paper applies an ag-
gregate Luenberger productivity indicator to measure and decompose the structural TFP growth of the city commer—
cial banks. It is found that although the overall technology change of the city commercial banks shows an obvious
increase the inhibition effect of overall efficiency change is more obvious which leads to the overall downward trend
of structural TFP growth. For the further decomposition of the overall efficiency change it is fount that both the ag—
gregate technical efficiency of individual city commercial banks and the structural efficiency change show inhibition
effect in general. For the further decomposition of the overall technology change the aggregate technology progress of
individual city commercial banks is found to be the main driver of the overall technology progress while the institu—
tional innovation change needs to be improved.

Key words: City commercial bank; Total factor productivity; Structural growth



