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Abstract

In the last century, the rise of the global financial innovation tide and the use of computers in financial
innovation have had a tremendous impact on the traditional business of commercial banks. In the 21st
century, commercial banks’ traditional deposit and loan business have fallen by 60%. Commercial
banks, in order to maximize the pursuit of interests, began to concentrate on business, technology, and
service innovation. Therefore, in order to enhance the innovation level of China’s commercial banks, it
is extremely important to study the innovation efficiency of commercial banks in China. We use the
traditional DEA model (CCR) to get three initial efficiency indexes from the three aspects of technical
efficiency, pure technical efficiency and scale efficiency, and then use the SFA model to establish the
relaxation variable, and the adjusted input value is obtained, which can be used to improve the inno-
vation efficiency of China’s commercial banks by providing a sample of the innovation efficiency of
China’s commercial banks, and then, through the third stage DEA treatment method, which eliminates
the influence of environmental factors and random errors. By comparing these data, it is concluded
that the innovation of our commercial banks is now facing the problem, and the problems are solved
by enlarging the scale of operation and product innovation.
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1. 518

H T IRE SRAT AT, 2R ke frhd Lz, SATmilEE XM SHg, 7K
FEAL AT IR E B AR IAES TR 5 02 WA, B — S 450 CA G N S A SR R, 7R IK
HEMAEAWT BT R AEERAT M B AR BB 7= S 0 37 R B 55 60 7 7 THD 40 2 75 SR A BT AR A s, 4RAT
MLi B s B SH G, FHRATE AT Pl ERITHEE A, RITME SRR SH
Friest, BADKP ot — 24 E. S0 AT RIE R KN, R 2 o B Wi AR e g
FIEIE, BOARDARATIRIGE S i EEOR MR . S AL E I 4 RO B R4 v B AR AT s AT R N
B, B ARER 2 A E T, DLekIa RS 0. (B H AT AL, TR I ARAT T R
Sl T 5 AET I AR IC LUK, DRI A SO R AT G A R g AT A 8, IR LA

B4 Hi2(Data Envelopment Analysis, DEA) 2 [E 4N ## i FUARAT RCR M 715, DEA ik
H1 Charnes. Cooper A1 Rhodes JL. 3 4 12 B 24 K AE 1978 SEFEH, B RN S5 11 2 ] AR A 2501
Sathye (2003)iz H DEA J7i550 4T 1 B R ARAT 107~ 2R [1]. Maudos i1 Pastor (2003)>%H DEA 75743 4T
T 1985~1996 FEPHHE A ARATIAAS e R [2] . B3 H 2000 - HF-4ki T R AT 2R 1
i, 236X f11(2000)i2 H] DEA VAN EE T 1993~1999 4= A A1 FR I [FA ML AT AR [3]. Kok . 5242 (2003)
X ELHE DEA J720E N IARAT S T i 2 M e ikt AT 1 Bt 95 [4] - T 2002 4F, Fried, Lovell, Schmidt
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A Yaisawarng # —35 5835 | DEA J77%, $#H 1 =B B i) DEA BRL5] . [E N “2 & FERIT FOERAT R I R T
BrEe DEA #RUNE, (EHIEAE EiE, H—, SN B AR, T, T
SRS AN AL 22 55 DR BN SE PR R ™ A5, 5 ANBEHERRAME R R HR2M , TSR 25 RAFAE— € RS,
WOPRAFE R ZE . ST UL R, ASCRA =M B DEA BT 16 K AT I BIHsce, thJridn] LAk
BRARAE T EOW R REMA6],  THE B R A RCR RS FLSE BREDVARAT ) A AR BT RIS DL AR ARAT
aIETRE ), BT AT SR RS S, @I 5 FRBIRE R s AR Sod 7 %

2. MrE& DEA =& g4

(—) F—WrB: % DEA SR

Hdi E1.2% 73 M (Data Envelopment Analysis, &#% DEA) & —FAESEI B MIEN ik, B HEEIEZE
2298 A. Charnes F1 W. W. Cooper 5243 T 1978 4E7E “FXTRCRPEAN 7 J:hih bk FR R 1 —FB i R4
W5 ASOUAESE T 7 B R e g 72X, ‘s A DEA BT ERCR I [7]. 144t DEA
B R EEE Z 4N 277 ISR T (OMU) AT SR E I 0T, A BBt RIS A R 350805 45 R
BRIRTIRA T, AR AN DMU 548 = Fi s T R BRI ARG 2t . AR S ad i I A 30
B AR DL AR R TR 2] 1 1 2R E M ER 8]

C’R-DEA AU ALE $U4 0.2 S0 Wik (58 — AN, [ i 2 7 P e LB i B R 2 — o SR R
B O F AR N TP E , T2 WA A2 R B IR FEAE S E M A AN PN J7 1124 T 158 [9]

PR B RRNE, PO HE SR DMU 2 5 A R

Hrr, g, REZITFHRFEHITT (DMU) %, x ANEE N RSERTT S | MEN,  y, AR AR
FHICHIE kA=, A Rt ADPSRR TR E, s MR I MRANBREMEGR, o REHN~
HAR R G . 20,=1, RERTUEA, s =57 =0 20 <1, REPITTREET, WRHEK
NEAPHERZHE, Ws s o
max 4, +g(isi +ZS:sk*j

k=1

i=1

subject to > A X, — X +S, =0,i=12,---,m
1 @)

3 Ve~ Yo —5 =0,k =121
A5 .S 20

BS i B , DI A AT DMU R 7L
S, g, (R T FHIIEALIE (DMU) XK, x, AC238 A I TE IS8 | A, y, [OR t i
TR AT, 4 FRFS AR, & A | MR, s (RS kAP
BIEAL %0, <1, WHEEIEAERR, &5 0. M0 <1, REFEHEER, RN
R, e 5.

m S
max@o—g( si‘+Zs;j
i=1 k=1

n
subject to > A X, — X+ =0,i=12,--,m
= @

Zﬂ‘lykt _yko_S;r :0, k:l’z’...,n
t=1

2,8 ,8 =20
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(Z) SB_BrB: SFAEZE
Fried A J9f% 4t DEA KLY TCIATH BRI 5 K 3K S5 AMEAZ B0 R RO RZM, W SR ANHERR SME R 2 (520,
Bl DMU RI73 N I RCE R R AFE R ZE T, AT 5Em a5, )8 PSR T - 00T R AR 2 Ak
TR o FE 55 B BURIEE SFA BRSO 1 70 Al ZE AR 6], e AE AT 407 IS 00 T 15 AR PR 25
B BOEAS 2 A 1R SR 70 AR [F) I W] A BB N RNE R ZAUE, BRI w] SR A DA R B K
(1) BIMRHMRE
S; =X, —X;420, i=L12,---,m;t=12,---,n (3)
S A AR B BRI RR B TTAE M S | DM RNRIRR AR, X 2 X 4T, A 2 x KRR H AR
FEARNRR T LRI WU
(2) BrRRAERE
Sit:fi(ztlﬁi)+vit+uit 4)
2 WAL SR, £ (2, 6') REUE AT, 5 ISR v, +u RN,
v, AHEHLEZEI, H2 EAS v, ~ N (0,0,,) » Uy £ R T HFHRAI AL, BATEA MU, ~ N (4,07 ),
WHEEML Y, =0, u,>0, v, u, EARHE,
3) HEBHARE
SNIE B RIS THE TR 7y o2
JU/AS N R S ELE N[ B

X =xit[max(zt,ﬂi)_ztﬁi}r[max(vit)—vn] (5)

xp A1 73 2 AR JE AR BRSNS — MRS 2 H T IR ER IR, 28 s
R BREYLIRZER R

) B=pE&

B AERE 5 B Bt S B TR RS HSNE xS BB, J8id CCR BT ELAR K
Kol B U HERR 17 AN IR 58 PR 2 AN BEAL 1R 22 R 0 i R AR AR

3. BURIEENK RIR

(—) FEAR KB ILE

ASCE S BT 2011~2015 4 16 K ARAT GLH 4G 5 FKIE A RAT 8 K il AR AT A 3 Sk 1T v b
AT A BBl WE T BH R ) R $idi SRVE T 2011~2015 4E 5 MRAT 4RI A & BRAR 4T 5 SRl
¥J 43 #7)% ORBIS Bank Focus.

(Z) ZREHER

fETEASR UG, AR I RN S 2 R B R, B — R BN RE S SRR
Z e, R RIZFNE I R R B RCRME R . E bR X RCR AT . I 7 9 K80 =R
HrEikE, BB NS DL ESRONES AN S, BRI R SR R A B RS, RS
TEIR[L0], FrBAARSCEEE A ORI IEAR, WA BREAT 5 &RV 7 T2 ORBIS Bank Focus 2 £ [E
PP EE . BIEH = 03 T ANBORUENL S S AR T R PPN T, K T2 2 S A Ul i)
AN ——ZR A 25 151 H WO S A0 B AR SE SN A D 3PP 72 H I3

1. BAZE

[ 2 % 7 (L S B i S oy Y 1 52 %% 7 1) 4 B0URT ] 5 7= (A TR AR B, bR b 25 7 [ 8 7 D

yESHEMGTHE, BRI LIS A v . v, 8
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LR, MIRIA R A E KRR Rz, WIZRIAF W e %50, U AT 44 A
S, BEARE.

TCIR B8 77 g A ML AT S ] (0 AT SE S I AT A AR TR TR 72 . Bk R AR SK AN E ) )
i, DR OSSR R R R S E

PR TR ST L s & FRMFTA AR, BT A2 xSk R B A LR, HREE
Hamf e BB T AR, DLRAE AT S MO, AR WA E B SRBIBRER.

EON S A S0 B AR Tk 55 S AR BE 3 2 AT AR RO A A B S s R AE IS . B
B, B LSS AR, BRNE I, AR Bk .

2. FHEZE

FLLBR AN SN AR A TN P Ip BRI 55 WSO T 4228 B AU o R TR ERAT R A A
A RRAS BB LR S CAAR IR B 4 AR 3% 30 b A i A BE B R 55 BT A5 B4R . et 38 3 AR AT 1Y)
BRIRE A RE WM . TP B G YON o Eb B e 3 I ERAT (K100 28 I AR XU

Hh T 25 R 4R T ARAT N R P IR RIS R A BRI, SRS R SR 55 (5 . RAMILSS
I ARAT NI ARSI E T R, (HEES IR AT LIS 855 . RAME SN 5 L s
BEWREHRATHRR R AW, 29 REFRIENHEEFE.

JEF RN AR B ARAT R A ZZ N Z AP BVE IO, XDV S AR RE e o 22 4x,  HURIE 2258 % 5
B[R, AEFIRUSON & LR T RS, ANAUAT LARRARARAT iia B A, B2 BB SR sh 1) &

4. SBIEER SR

(—) BB B4 DEA RIS BT

TEAN FE IR [N 22 R BE LR 2 [ sem A D@ TR B a2 1 W%, 38 i FAE 5 1 o ik
M7 FRET 2015 4F TRMRATHIBARRCRMEE R 1, HONRIUIRE, BLHIFE 2015 4E TR4RAT FIH AR KP
AT RENS S, 0 HRFEBAR R TG R G 1 5 A 38 B T 5 2 B[R] Ry RS % A 5 1)
P WEHAE AT, TR T RAT T 2013 SEFFAAA BT R AL, L4 15 FARMT A R EFEE )
B, Horb 2015 AEEEARAT  H EHAT L ROIERAT IR AR AR R IR T LR ERAT B4 i 0.947 . 0.817
F10.789, HARTE—EfEE FHAZHWAKEA N TRERIT, (Ha/k LEabEse i+ F5KF. WE
IS4 AT A H A SR AT PP B 25 2@ ARA T AAMI DU K ARAT H AR R 30 F 0.6 DLE, HARM 12 FRAT
BEBET 0.5, WA EIRATAT LA H, BT EKBORRITEE, DR 2 KR 7 i 1 5 [ 5 4RAT 7
FRARAR AN B8 735 A7 ) 7 ML ARA T R T M AR AT A B AR B . R, FERRARAR RIS, B
B GRS SR KA TR R, R RARAT LA, R BRAT AT R R K A

() B=BrB: SFA EIHAHT

TESE— W B R A IR IR EE R SR AR AL IR 22 AR 464 FRATITH SRR L Al AR BRI,
HHF =38 ZIRAFE AR SR =R AR R, I — T BATTE FURAT I G137 R i = 255 18
BRI . SR, S MH AR R AR B 1) R 25 [ B 0 2 5 ERAT G BT B0 142 3

LAY B AP SCER, AR ILE A b2 HRAT ORI R R A LR 2% Maudos et al.
(1998) WARATHURE . Tl Ak« HRAT S T ¥ KR AIE 55 DU AN 75 THT 25t L2 M BRI ARAT MR MR R . K955\ 2005
SRS 1 AR IR ML AR AT R S LRSI R 3R 1 SIE 73 BT 95 (2004) 558 T IR R . BGRRR. Bl S
JE A7 ) 4R AT LA S ARAT S B 2 DU I3[R B ARAT R 2 [ 11] . TR (2001 NEE LK. R tE. X4
G A B 1 FH 45 = A T X by e 7 L ARA TR A R ML AR AT I R 34T 1 K L A BT [12] « MR A0 1)
XU (2004 4F)F Hi E A AR AT 40 8RR K AZ T I IS AN 8 5 S TR R T B T e 0 13 5 i B 7
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Table 1. The first stage of the calculation of 16 commercial banks technical efficiency
1 B—MERITESBE 16 R RITRARYE

Fre AT 2011 2012 2013 2014 2015 F M He4
1 TrHRAT 0.714953 0.803041 0.873726 0.937451 1 0.8658342 1
2 BRRAT 0.594484 0.688705 0.764367 0.853073 0.946635 0.7694528 2
3 RV ERAT 0.548431 0.604356 0.657815 0.718989 0.789108 0.6637398 4
4 pERAT 0.58189 0.630096 0.709945 0.772876 0.817387 0.7024388 3
5 BT 0.234908 0.271084 0.306912 0.31847 0.345638 0.2954024 5
6 A AT 0.153846 0.182281 0.219044 0.34162 0.411987 0.2617556 6
7 POVARAT 0.117951 0.155842 0.178716 0.213168 0.25173 0.1834814 10
8 FBARAT 0.168566 0.184012 0.218156 0.241427 0.276089 0.21765 8
9 THRRAT 0.138265 0.161514 0.185537 0.21352 0.250102 0.1897876 9
10 RARAT 0.119461 0.168018 0.209252 0.271491 0.375864 0.2288172 7
1 HRERAT 0.093827 0.12149 0.129643 0.143544 0.172136 0.132128 11
12 T RAT 0.066491 0.082853 0.098053 0.128953 0.190169 0.1133038 13

13 HEEARAT 0.065407 0.076564 0.084872 0.095077 0.101399 0.0846638 14
14 JeRt a7 0.04348 0.052481 0.062613 0.071944 0.087851 0.0636738 15
15 F U ERAT 0.014736 0.017276 0.021823 0.02905 0.040467 0.0246704 16
16 TUWART 0.241733 0.27673 0.022265 0.02745 0.038536 0.1213428 12

AT IE 0.2436518 0.2797714 0.2964212 0.3361314 0.3809436 0.3073839
He 5 4 3 2 1

Rt i 2 HERN 4 Rl A3 1 K I 28 [ 13]

BT AL A PR, FRATTRE R MV ARAT R AR R 1 S e R SR A T SRR, X FUARAT O T R
AR T —CFREE LI A . BATEHF RIS F 7= P RLEMON d7E O IR EG S DL R 8 AR AL 25
R LR D R HRAT BOAR bR i K

(1) FFLRIN HEN NI L, BT AR AT AR, 2 I Ll A5 sk s DU I B ARAT () 32 BEURN K IR
SEBAF IS, e — e R R AT DL AR B R R, IRl s ARAT, R it
M 2 AIAIIH RECN S, 76— @R R BIARAT 1 32 BN RIS A2 52 4nid i Bemthll 5513 31
(7 IS} 0] AR B ARAT BN AT — 3B 0 ok B T Aol S5 N . Ak 45 T H N SE, X R BARAT I 613
FEREEA WIS, BT I RE R e — e F R LA AT, 8 00 A A ik T 2 AE T 2 1N

(2) WEhTEr=, ik 2 EIALE REA T UG B s % r= SRR R R IEAHKKE R, Wsh 8=t
TR U ARAT (IR B MR AT, BRAT O HOR AT, [FIRHRIE TRAT I B A T R, (R ERAT I 2K
EE, BT IRERBSHRT L.

(3) HHERARLR, IR TR at, 2atile, UEARAT 6 KU 1A /e, 4
Rk, £ P AR LERBARXRBONIE, ENE T HA %A B3 e 04 AT 20 1 5t ok,
TRAIE TR 24 RECE R AR T, RAT R JE BT 45 1A R It A4 i) L s ok R XU, RAT 1 BT RE 7048
TEARTISE Sy, S 7E B s o

(2) B=KrE: %5 DEA EiE4R
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Table 2. China’s commercial banks, the impact of technical factors, the results of the regression results (Eviews)
= 2. PEBASRITRARES M E R EYILER R (Eviews)

RE FrifEZ Z K i fE P1{E
fif A% & (Variable)
(Coefficient) (Std. Error) (z-Statistic) (Prob)
HHITi(C) 0.191602 0.144905 1.322260 0.1900
HRLEBWN BN 2R -0.395081 0.128799 -3.067415 0.0030
mah g 1.90E-10 6.65E-12 28.64783 0.0000
HA#~ % 3.100585 1.184040 2.618649 0.0107

BlERE: 28 EViews8.0 FIHEA T, difE BEIERA,

=W B DEA 5 1% %t DEA J5 £ E EA R 2 Ab 2 EE 5 B DEA J5 1% H st 28 24 By AT 1% 22 P 5 i A 454
P AR AT BT Ak 1) AME B 58 DR 20T BT 53R RS20 o 7 58 — o B, FH S 6 PRI N = HE L 32 A% e il
AT AR, 55 B BB FHBENLET V20 8T 7712 (SFA, Stochastic Frontier Analysis) 41 3355 245 & AT HE AL 1% 25 X6}
BN ZEHUERIREM, 0 SFA REAY ) [A1 )3 45 SR B N, S8 £ 40 DEA ikt S s, ap
AT B R S 15 = BR8N = B DEA J7iE, 1R T & DI RAT I [F T M, A4S
FE HH R 8RR 2 W AR A 2

HEBRIR5E K 2= FIBENL IR Z 520, ) Lk DEA BB EE — B BERISE =M BO S R &E b, DMU 1)
EA R RN, H7 3 AIA 16 K ARAT I TR BIERRR . il R R R P I ME, KT
PRI B R IR 25 B R AT R T AR AT BAAR -1 DY SR AR AT BB AR RIOR 36 = B B IBBE — M BER BRI A A
[FIR 2 bk, CRIERAT . R EAT A B ARAT I RLEAE 5 ) 0.8747452, 0.7899858 #1 0.7671642; 1
E ROV ARAT I RBCRAE N 0.667696; A4+ ARAT MIRCRE I/ T 0.5, (HEEE—BBLI & 28 =M Be 4
ARECEEFHRE LR . SRR BN I S AL BRSO IERHE & 2 ma ki
SR, RO T NI B ORI FH I RE T . BEERRBE R R T SR RN GERNE, HURAT 2
REE AR, B anit o] DATESS T I 32 BERK B s B 20 8 W) e S At )y DB 3 LA 24 /NEF ATM B A FH >R sk
AU 3T SO AR 7 T AT 38 380 48 0k M 0 s s RIS, ERAT AT DA E AH O FRBUR 25 PR AT A R
M TAERE ), EFEE SN RTEIME N R, 780 RIEIR TR, NERATRLERE[14]. FAHAR
12 F T 4 Al 7 AU AR BLTE il S B BB R IR 25 B0 BRI s 7= S (R B R AR 8 AN [ 2 IR R 4% B3 ) 7 >R
RGPS DS SR B R, ERFE A S o E, DR AR, BB B R IAR S &
FRAF NS T, Q&R NSRS WEEE T LUE T RRAT I3 RS 15, Xt
PRI R RE 7 B HARARAT N 5 A R @ WERAT P EERAT SR ERAT 7R SR RE LSk Uikt SR
(IR RE 1B — M, P2 BET BE It H A R IS, SR R AT S ARAT B AR i) 2R
1T WRAT S ARROR B, TR ARG B 52 T RATRE DL RE J1, AR TR & LA A1
EHEZIIGET, JRHARIL T ARAT A& B R s R R, WERIE S TR B e e R,
HEIE 7RG N ARSI o [RI, SNSRI e — e AR bR T R AT BT R [15] .

R AR R ) B AN BRSP4 DR 32 R (AR 7=, R Al b T B R AR S5 R 36 5 M) A A 7= 2
o HE 3 MEFETT A = BARL T3 —Pr B3 2 FRRAE, A ARCERE N 1 R BN IR 18
RGN . Hpp EARAT P ETREERAT P EE R P E RO ARAT A E RARATIX KA
AT 5 R A 43 99 4 0.9863844. 0.9704076. 0.9492856. 0.9034638 F1 0.9067244, M4 11 F AT
AR AR R Z BT 0.9, I THEBEAET 1 I, WIHIX 16 ZERTHEEEHIEMLT, -
RemAUSEERAT A RS, AREFR RIFERAT H B S AR e AR T R RIRNE f . SR = A 3
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Table 3. Comparison of one-stage and three-stage efficiency averages
= 3. —M BRI =M R IEL R

AT B Bt TE PTE SE
FBrB 0.8658342 0.9999738 0.8658588
P E TRARAT
FEEE 0.8747452 0.9704076 0.8999106
F—Br B 0.7694528 0.9984764 0.7705816
Fh AR AT
BB 0.7899858 0.9492856 0.8290766
FBrB 0.6637398 0.9999032 0.6638094
R VARST
FE=ME 0.667696 0.9034638 0.7381774
F—Br B 0.7024388 0.9979746 0.703872
rp EARAT
HE B 0.7671642 0.9863844 0.7773848
F—BrB 0.2954024 0.9945422 0.2970634
AIBRAT
BB 0.3016682 0.821447 0.3665048
BB 0.2617556 0.9962412 0.2627524
H E R ARAT
E=Hr Bt 0.2939302 0.876103 0.3293646
E—E 0.1834814 0.9986772 0.1837454
Ml ARAT
BB 0.1934636 0.8337462 0.231049
FBrB 0.21765 0.9951544 0.2186828
FAEARAT
HEM B 0.228648 0.8260892 0.2743104
E—E 0.1897876 0.997433 0.1902674
R AR R BT
e 0.19317 0.8024636 0.2392726
B 0.2288172 0.996808 0.2295988
o E R AERAT
BB 0.2687364 0.9067244 0.2893804
BB 0.132128 0.9963562 0.132636
HeKARAT
FHE B 0.1408816 0.8378436 0.1670152
\ HRrB 0.1133038 0.9956818 0.1137836
PR AT
=B 0.1238352 0.8467118 0.1432806
BB 0.0846638 0.998052 0.0848396
R RAT
BB 0.0860362 0.8028166 0.1067934
BB 0.0636738 0.9959258 0.063944
LR RAT
B 0.0636914 0.7891052 0.0804876
BB 0.0246704 0.9943838 0.0247944
M RRAT
B 0.024497 0.7818698 0.0312092
) - BB 0.1213428 0.9957628 0.1219532
TIHRAT
FEM B 0.120288 0.7927064 0.1524422

BlERE: 28 EViews8.0 FIHEAS T, difE BBk,
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