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Using Data Envelopment Analysis to Assess the
Performance of Customs Offices

Abstract

As a response to European sovereign debt crisis, European Union
further strengthen European Single Financial Market according to the
suggestions of De Larosiere Report. Since 2011, a new financial regulatory
structure has been successively established to execute macro and micro
prudential supervision through European Systemic Risk Board (ESRB) and
three European Supervisory Authorities (ESA) under the European
Financial Supervision System (ESFS). With regard to the banking system,
the EU established Banking Union centered on Euro Area to ensure the
financial stability of the EU and all member states, with the basis of three
pillars, the Single Supervisory Mechanism (SSM), the Single Clearing
Mechanism (SRM) and the European Deposit Insurance Scheme (EDIS).

This research uses Data Envelopment Analysis developed by Charnes,
Cooper and Rhodes (1978) to measure the operating efficiency of major
banks in the EU, and the concept of Hyperbolic Output Efficiency
Measures developed by Fére, et al. (1989) to take bad loans as undesirable
output into consideration, with the primary goal to assess the impact of non-
performing loans on efficiency. From the research results we can conclude
that: (1) Under the traditional DEA model that ignores undesirable output,
efficiency of evaluated banks shows a deteriorated trend, while the
efficiency measurement, considering undesirable output, can be a stronger
evidence of the effectiveness of policies to strengthen financial integration
executed by the EU and member states. (2) Individually, Sweden, Denmark,
Italy, Czech Republic and the United Kingdom are the role models of
efficiency; however, some banks in Denmark and Italy have difficulty in
bad loan bad debt problems. On the other hand, the performance of banks in
Finland, Netherlands and Belgium still have much room for improvement,
while their bad loans control ability is still praiseworthy. Finally, the
efficiency of Greek banks is in the last place among the EU countries, and
the pressure of non-performing loans has further dragged down its
performance.
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Commission, 2017) -
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HEN  RARSMEELSREANEEREELEEEEER -
ARG E LM LMEM T H % 4 4% (Data Envelopment
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RABE N 4T (ECB) R ##3t E 44 > 2018 &£ 7 Ak K4
k% 4% (Monetary Financial Institutions, MFIs)& 4 7,092 % » H ¢
1% ‘& # 4% (Credit Institutions) 6,160 % ; ek ;t& MFI #% 4 5,472
%o EPfz E AR 4,670 £ - B4R ECB # 2018 4 8 A 29 H
B B AT 6 A4 4847 & #4(Consolidated Banking Data)® » # 2017 4
JRER B 12 B Ak AE E £ 4E3t 32.3 JkBkT v #2016 £k ey 33.4 JkEk
LT 3.3% ; BR L& A3 B #ktE E & &3+ 23.5 ket - # 2016 F
JE by 24.2 KB UTF 4 2.9%(E R B 1) -

1 https://www.ecb.europa.eu/stats/money/mfi/general/html/statrep.en.html -
2 https://www.ecb.europa.eu/press/pr/date/2018/html/ecb.pr180829.en.html -
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M BRI FAPA SR EE ARG 2010 SFBRM EM B AAAE L
FRAISRATE = R EFARF AR TRIZ B N » X R EZ RITHS
B EREFALH &5 2R ER -

=~ iy RERT TR RS AR SRR

Fre T SR EGRE 0 § 8T E — 185 R E 4z (Decision Making
Unit, DMU) 2 232 2 AR ZEMTRAE L EH TR » &4
"4 & A, (Productivity) ¥z T % % | (Efficiency) % 2f 2 » &7 & 14
LB A B X B/AELEZAL T BF
GIfs— R RABEMEZXAENXESZHAOBE ST X - B4
FPEROF A GHRAZAEZBLE > s A A EiEEE
—BANBE—FE  FHREENGES E B ARG L E
RS RKRZ F @ X -

ERABERENTETZET  £AF 2 AR RRE £ —
PR AF R IR AT IE S BAEST - B A B M 0% 4 H ik (Data
Envelopment Analysis, DEA) » % — & F| A 3+ 232369 847 -
#% 2 % @ 8% # vk (Frontier Regression Analysis, FRA) » A28 3 R
ERAXEX A ERNHT TEBATHRABLEELE ZEL > T
FEHTHAEIRIDBAZTES  CHRADGHRANE L @EHE
RPEBEZ LEAE BP B B (T 44 ~ 154838~ £33 2008) -

g #¢ Feith and Pasiouras (2010) 1= 8 196 1 3P4 48 4T £ #5240 44
SXRk1E - 45 4 DEA & EzAE R 6% » A # %k DEA #1 =
BR LB 4RAT £ 098 % % % - B Charnes, Cooper and Rhodes(1978)
¥ DEA XAk - EHERALSBRENME H @ (0.
Sherman and Gold, 1985; Rangan et al., 1988; Aly, et al., 1990) - Yue
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PR EROEHARGRPEANETLETREEMA - K
FRREAH > BRI RRARAEL  EREFELORARAK
A 0 Bp T d A7k | (intermediation approach) ; H —3dm 4847 & 118
AEARESE A E R RAGF MBI - PTURITE EHRA
BEHERBERY  BRARAESY  EABLERK BT AE
/% 4 (production approach) - B a7 & # L % 3k A ¥ ik R EATFR
R (B > 2017) -

A 7 B 7 £ 4R AT 89 R 2 STEK - Berg, Fersund, Hjalmarsson,
and Suominen (1993) 24 1990 4 35§ 503 F 4847 ~ PR 150 F 44T
Mgy 126 RBATHIRF B T TE A SR Mk aB A A%
N BRCFRASTHBAES » HRERERB[MBEITAL
BRBETELENERS » HRAWMK » &% A M ;5 Huizinga,
Nelissen and Vennet (2001):x 1994-1998 F R ki 52 R 4RAT A #
K% RTFR  BHAERAN B BAREMEHEES
Ed o BRBNBTERBZ BT ERAM ERE - ML HR
HBBETORAAE R ERBE  EEH R EFR AR ; Casu
and Molyneux (2003)# & 1993 £ % 1997 £ H » & H » H X
Fl o~ BB E 750 FERATEIHA R RERKNFIE I I
MEXHBBET I H) REPHEHMEL AN BHRAELIEA
BEA/ES > 2 DEA AL E —TIHAZURBNBITEL
ERROGGI  SREARBELSHTERTEERFRE > 12
I AR R IR X IFRATRINE AR -

DEA B A £ RATEHFEHRAME T LERRBERAF
B REHRERBBEGEHNINEBEF - 4o Chen (2004) 4 Al
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1994-2000 R &% 44 R4E4T > MBI AH - BEAHAGFRAR
N BRCBREHIFEFHEBANAES  FREMNEBEAZH AL
B B BATOG Em RN A ETEEAT » ARBEMRE R H
FHAFRBEROBR - LFRCARDARERAMEIE TR
& i (undesirable output)#f 4 2345 49 % 4 - Pittman (1983) &5 &4
BAGAEEERAEL  BEEAMERERAMBES " 55TH |
(weak disposable) T » 48 B 69 43K 345 7 5\ » Fare et al. (1989)
R T Eeg A b 5] T dhag X E B 2% & 8] & (hyperbolic
output efficiency measures)&9# & - B3R MDY IF T4 E H 54 ZA LUK
Y ERES - RE MBI EIANR T HRE > REETHRE BB
ERELEATHBEIZ K o

2EIEESRE R DEA MEXSE Y » B4 LAMEME
2 ABRBREHEA - R LA D HOUR R4 ik i e B R A
KRB BERAIEER AN - 4o it B A M % IR E (2006) 24 2002 4
B 246 REGERAMMBETAS BAE X H  FHEERAE
A 4 AN AR TR B B TR R
RILF B FRAE S - RI Y & X MRHE Seiford and Zhu (2002) %
BCC # Al a2t B ik » Ik BoE v £ &35 » Ak d — B4R
B IE T E ik A E S 5 242 B (2011) 0 2006 FZ 2009
F 30 REBRATHEE(FRAEMAR)  ERBRE A FME)
AAER AN E KRB ES - FARGEA LA IEERE
4 > MR 4E Chung et al. (1997) &y 7% 3t B 7 o M 3B 8 &
(Directional Distance Function) - 2 #% 85 =T 43¢ & 87 % LA 3T B 2k
£ o
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A TERARTHEE » BREREGH 1999 FaEH ( &mk
%ﬁﬁ@ﬂri Y (Financial Services Action Plan, FSAP)® » BAZ & #& 3

B—aamWy > HRBE SR EGRETIGEE - AT H8EZ

tE2FEK 2000 £ 7 A ERH B H AR RIEF & (ECOFIN) L
B8 7k ) 4 (Baron Alexandre Lamfalussy) 2 B Bk i 3 45 #7380 F &
Z & & (Committee of Wise Men on the Regulation of European
Securities Markets) 2001 &+ 2 A& MEW 3 A 24 Bk
Sl e An EEE 0 XA ( BEB A IS ) (Lamfalussy Report) -

kA aRER Y 4 4 4/%;)’19@ [ R Rr = Xﬁé%ﬁ%
% A 42 - (Lamfalussy Process) : % — & % gk B & 4% & 51 B 3K
T ARATHRA @kiﬁhéﬁ%‘%&: BREAREE 5 R ARBR
e  HEBNRE GHE T LA H BT 4o B 4R R L)
BT EHE FZRhEAEERESFLHERARRETH
%%%:M@ﬁé&ﬁ@alﬁﬂéaﬁw,@ﬁﬁé@%a%
RERB AR G B BB EEET - MZSAREFLMERSH
WHRIPT . GARIEMIRATE  RIRE  BKARTEFE - B
BARM DA B R REFREE LA RE

REAZ CRIEMEY AT LB G ERRRE LR
et 2001 £ 6 A ~ 2003 4 1 A 42 2004 S£ 1 A - AR ILERIMN
g % % B & (Committee of European Securities Regulators, CESR) -

¥ COM(1999) 232 final.
*  https://ec.europa.eu/info/node/11713/ -
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Bk PR Ao Bk X K £ £ B MR X B 4 (Committee of European
Insurance and Occupational Pensions Supervisors, CEIOPS) £ gk i 45
ATE % % B & (Committee of European Banking Supervisors, CEBS)
$=REZB¢ B EREERBMOAR > MENRED AL
FOHEZR  RERBBAZFALZBEAIBKELNGTFE -

kAR ERITEEEREHILERE AT ERR
RERERALMETEZAEABENER  SdbZFmidd
MEZLBRKLELHE (ZIERLERH 4 ) (Insider Dealing
Directive) ~{ 2 1t #3578 B 35 4 ) (Market Abuse Directive) ~( i% #A
JE 354 ) (Transparency Directive) ~{ /~Ff 3,80 Z 35 4 ) (Prospectus
Directive) { & &t T B #3545 4 ) (Markets in Financial Instruments
Directive, MiFID)% - % 4 2008 4 23K 4 k5 H 69 PR T - 3
R AR EREE ARSI LR R B AR ERER
fgs B B E A REIL—EFREMRS] - RN TERESEWRHT
RAFEBRAE B - AR HBRABFHRBEFERMESF » RERE
R e ARk Ak E(REMW - 2012 2 /3% HEF
2014) -

T~ BRI

SHELEBENEZ  KREM K S EH B % K (Jose Manuel
Barroso)# 2008 4 10 B - & Ak B BT 24T 48 #% 8 3 444 (Jacques
de Larosiére)4a a4k B 2 H R K/ > HERM Sk A L2 814
AT A BRBEEH R - byt 2009 £ 2 A 25 B4RH
( #RAr AR 2 ) (De Larosiére Report)® » 32 322 31 % Bk 4 fk & 3%

5 http://ec.europa.eu/internal_market/finances/docs/de_larosiere report en.pdf o
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M 04 T BN & G BRI E ¢ | (European Systemic Risk
Council, ESRC)®s © gk 4 @k & 72 8 %4 | (European System of
Financial Supervision, ESFS) » 4 75| & 4T & 8 % 12 & & (Macro-
prudence Supervision) #2 % ¥ % B B & (Micro-prudence
Supervision) o

R L g 2009 £ 3 A 4 BHEA " RSB MMAE
(Driving Europe Recovery)#t 5 x4 » & i 3 4 ( #R i 4hMtR
L) AR PaiBN e ARGEEEZ  BFE 5 A 27 a&E
ke84 ( &4 ak % & ) European Financial Supervision)# %
XM 408 ESRB # ESFS W A X ARG 224~ A & fishae s
bt b A ESFS x F 2 ek M 48 47 & ¥ 5 (European Banking
Authority, EBA) ~ Bk M £k Fx Fu Bk ¥ & % A & % 22 5 (European
Insurance and Occupational Pensions Authority, EIOPA) £ Bx i 35 %
& 1 3% % 32 B (European Securities and Markets Authority, ESMA) %
= KB 4 8k B 77 4% B (European Supervisory Authorities, ESA) »
BRARRREEHHRFTHZREE®GEERLE 5 - &% 2009
6 A 19 BEREZHEGZHR -

¢ BN & SRR E @ B AR R 4348 % 4 & ESRC(European Systemic Risk Council) -
2009 4 6 F Bk % &% 4 i@ 8 2 4 4% 2 ESRB(European Systemic Board) » #)4% 4o k4% 7] 2%
B> a3 % ESRB fgx -

7 COM(2009) 114 final

European Council, 2009, Conclusions of the Presidency, 11225/09.
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Bk SR G 2% ¢ (ESRB) E B e R
* f , maj : 1R ¢
: :;}fé}%ECB;Hk* ® & T 4 5§ (NCA) » (ECOFIN)
BT E + | »i » IJ“ % :
MORRET | e g T empgmEusag ||| TR
O ECB#| ‘4 SWEL
¢ (ECOFIN) i A
LN
®ESA: A

BV £ T TR K (ESFS)

RELE ¢
/ ? \
4

P : EBA EIOPA ESMA
BHARTF -
* ?h‘a’ﬁ‘s y Y 7y
A\ 4 A\ 4 A\ 4
R LR "
L RAR PEY LRES
g FEAEALE @ .
) e £44h

4L %k ¢ European Commission, 2009, European Financial Supervision, COM (2009) 252
final, pp. 17.

[ 5 WK o < R e B R A

BRMB A e 2009 £ 9 A 23 B EXBEHER BRI HRR
MR A 8 AE 3 ESRB 2y = kK ESA ey ESFS R
ATHABE R B AR R B R B AR > 2010 £ 9 B 22 B EEBRMB e
EZR#@i® o A 11 A 17 B2 BRNEE AR REF %R
% BNk et 2010 £ 11 A 24 B E X847 ( ESRB &6 ) 20 -

% COM(2009) 499final.
19" Regulation (EU) No 1092/2010.
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(EBA 4 ) "' ~( EIOPA 4] ) g2 ( ESMA 4541 ) ©° o 3474
x%ﬂtj{%—]“ » ESRB E@kﬁéﬁéég%ﬁ%ﬂ:éﬁ ESFS ﬁ]ﬁﬁj’f‘]ﬁ%J‘:;‘-]—
£ ARk ESFSARR M — 4 iRk A AL -

ESRB #+ 2010 12 A 16 B EE X sxiL » %3y ECB X TF &
FHRBERER  EHAEEREANNLaL4  HiLAKMK
IR RV EREAGE QB FEREMIET - Ak
ESRB H|5€ « R &L 547 P A o e 5 4 e A% €40 B 690 T E 3R
HEARMERREATHIEBETE AR F > HTRERBEDEY
AR Rl e e R B S e AR

ESFS &4 {B ¢ &£ 12 B2 &g EBA » EIOPA $1 ESMA % = X ESA
sk #2011 4 1 A 1 BRA - BB SRR REY S R LR
SRR TEMEFOFELENNTHENS  EREBTHES
B BREKSF - BRICBEBREEHARG LR EZHE > AT
$ 35 A 4o B B B 4 4% B (National Competent Authority, NCA)A&
— R FEEH RGN » o4 ESA £ % 8¢ (Joint Committee
of the European Supervisory Authorities, JCESA) i 47 ¥ A8 3 17h 3 &
Y5 ZKESAHE TR EEEREEN LKL

[N

! Regulation (EU) No 1093/2010.
Regulation (EU) No 1094/2010.
Regulation (EU) No 1095/2010.
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1 W <Rl P B B e B - v
HAh EHNE L

EBA

EIERB R RE—HA
Z (single rulebook) - #5 &
2R M S0 AT R A1 B
XA E A Y A (Asset
Quality Review) -

® (A2 %44 IV) (CRD IV; Directive
2013/36/EU) 2 ( & & % K # # ) (CRR;
Regulation (EU) No 575/2013)

® (HiTHHEFHI4L ) (BRRD;
2014/59/EU)

® ( 77 %1%+ H 454 ) (DGSD; Directive
2014/49/EV)

Directive

EIOPA

EREHRANG  BER
naE o BEREAS S
R N AE 2 N 806
o B EMBRE
AR A AR A MAE T
P T3 A Bk A LY
HBAK o

® ( ¥ A1EMx454 ) (EU Reinsurance Directive;
Directive 2005/68/EC)

® ( #1454 454 1) (Solvency Il Directive;
Directive 2009/138/EC)

® ( XEFRRIMILE E b b k) (PRIIPS;
Regulation (EU) No 1286/2014)

® (BMEAEHMHH EI 4 ) (IORP Directive;
Directive (EU) 2016/2341)

® ( 1%k 4% & 45 & ) (IDD; Directive (EU)
2016/97)

ESMA

WHEBR BB AT A K
FAE R EAT
WIERMA  EXHKE
R REHRMLSRE S
RHpeyRel ZEHR
TR R B AE A
W AFEEE -

® ( B & A 4wIEI 45 ) (AIFMD; Directive
2011/61/EV)

® (o W A % 4] ) (EMIR; Regulation
(EU) No 648/2012)

® (k¥ Rk & & 4 1% ) (EUVECA
Regulation (EU) No 345/2013)

® (i e 4 ¥ K 4450 ) (EUSEF; Regulation
(EU) No 346/2013)

® ( i " E 45 4 ) (Transparency Directive;
Directive 2013/50/EU)

® ({3 A 3F % #ikiks) ) (CRAR; Regulation (EU)
No 462/2013)

® (@I AFTHIES Il) (MIFID Il; Directive
2014/65/EV) #2 ( Bk 3 4 @& T B W 35 4% B )
(MIFIR; Regulation (EU) No 600/2014)

® ( 5 A 45% ) (MRA; Regulation (EU) No
596/2014)

O (THEEAELHZELASLIES ) (UCITS
directive; Directive 2014/91/EU)

® ( N PFH 8 £ 354 ) (Prospectus Directive;
Regulation (EU) 2017/1129)

BRI ARIR - & ESA By 4k A AT IR MWL F AL o
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=~ BROMERT IR

4 2009-2010 <P M X HEAE B A% 0 L BR B BROMARAT
¥Rz RN AMEENEN > FERNRNBEER  FHRRALE
BRERZHBENBELREARGEEN  2RERIFEREFY
BREREHAEHRDA  BAEBREREEZIPRAME 4L
TEREECEME - o EEH ARG R RN 7 &R BUTFAR
BAK  HERRBHETENREBLI B S L  SREMEY
B Rk (3£ B 1% - 2012) -

MK e 4 2009 10 A 20 A = E - dERHFEE
BRMEEfoit R B @B RITHFMRE > B ZEIRA 4
kB P & M B ¥ 2 4% (EU Framework for Cross-Border Crisis
Management in the Banking Sector) & 3@ 42™ » &k 3 $Z& & 75 34y X
P X IR — AR AE > BT RE R SRAT R E H AR B
Bk BRMFZ e 2010 5 6 AEIHM TR ILATESRERE
R ER > BKH M & F ¢ (Ecofin)db /£ 2010 # 12 A 2 X
SRR R AMTAY B R

ARHEREAHTRZT  KRHNEEFEERELE S
(Herman Van Rompuy)# 2012 4 6 B 28-29 H ek 48#& &+ -
A ECB BREHEGHBRALREREHHR LR F#e (£
) B OF &Y 48 % i1 ] g% B ) (Towards a Genuine Economic and
Monetary Union)""#g4 » X3 5% (&m0 B 1454 )
(Treaty on the Functioning of the European Union, TFEU) % 127 {4

5 COM (2009) 561 final.
16 COM (2012) 280 final.
Y Van Rompuy, H., 2012, “Towards a Genuine Economic and Monetary Union,” Brussels.
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% 638 2 354 o 3 34R4THE 8 (banking union) sk AT IEAL A Ak T
WEARE T

BRI K A 2012 29 B 12 B BREEA ( A£G HEATH
;5428 ) (A Roadmap towards a Banking Union)® » &3k
SR ATHG B By B — B 32 4 4] (Single Supervision Mechanism, SSM) -
¥ — & 8t 40 (Single Resolution Mechanism, SRM) i & ] 77 2k 4% &
(common deposit insurance) 48 sx, °

(—) & —EEZAHI(SSM)

1. #%4e

RS LEeA(AMEEWYETERTEMS ) BELATHE
ek ECB A4 > LA LEBE F NCA B X AFek B R %4
FREE M > HRAmE TR %N BE 1 £S5 e3t
3%iB4% - 2013 & 10 B 15 BERM M EIF & €518 :8 ( SSM £
1] ) (SSM Regulation)®® » 7% 48475 81 s A2 5 — AR % 4% 5 (SSM %2
Hispl) W ECB#4 2014 424 B 16 B 2 H2 . 11 A 4 8 EX 4
R e
2. ECB gkt

ECB ERBAITEETRUELTHREL r TUABRER®ER
BT E% 84T AHEETERRT  AGALE  RIBSY
BERRMAREES 4 ERKREFFZNITHEITHRE

©OT ORI IERF  BARMREREH T RBTHIEEL  EFE SR AR
oo MR ESGA B RRATE R H b o R kAR A B 04 R BN P R BRAT - 2R E
HlRmENE AN - (RE4 - 2013 : 235) -

19 COM (2012) 520 final.

%0 Council Regulation (EU) No 1024/2013.

21 Regulation (EU) No 468/2014.
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Pk R HBATER EEA RS » ¥ %/ SSM 9B ZNATH
AT E B R oY R BB A ) -

3. ECB 1 NCA &4 =

BR LR AT (2R B AR - SakdEik N a] » RA e Rkir
BE A B 0 AR K S B4R AT BT 3 i/\if*%#&%ﬁméﬁﬁ 6,000
”‘22 CHPEREREHGERR DB HUFEL T ERAE
(S|gn|f|cant institution, SI) » 4% & ECB A#HE & » £ £ 2017 & 12
AN SSM 447 BB LB B R - &% S| 15 ey 44T
119 2% kA A" EF  BTHL " EEBHAE | (less
significant institution, LSI) » g7 £ B NCA A EH - ECB & &
IEAVFERBANEEREN -3 HiEE R AR ER
FE S RIRE S O F T 5 53N S 5(MOUY -

2 SSM ¥ EEARERRY e HEH]

I8 H 3,88
AL 48 A #4338 300 fEEK T -

el E RN HETHRRRALFLERAES -

P51 E 8 B A ARG 50 BT » B —E L% ke SSM #hé B B =
i i E Al A fEARE 20% o

EHAHARIEY | HERLTHL ESM K EFSF %4 -

W RS EBEEORITERRILBEARAR = RBAITZ — » LTRERIA T A T EHAME -

BEH R - ECB g3 -

22 http://europa.eu/rapid/press-release. MEMO-13-780 en.htm -
2 https://www.bankingsupervision.europa.eu/banking/list/who/html/index.en.html -
24 https://www.bankingsupervision.europa.eu/about/thessm/html/index.en.html -
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4. SSM sz ESFS &) & %)

ESFS ‘% Z 2k M B %K - £+ ESRB RA BB ML 4E -
B BoE R 5RE] 1630k EBA B BRI S —ehEHR 0 B
LEBRREGEHEIE  UAREBRABRRE ESLEFE - Hiwek
MEATHANERE - BB E&E NCB & R#47 ; SSM £ A
HEBRAUGEEEAN BRERA SR BRE - & ECB H#: R M#
B LRETTAHRE B RBUFEARHETTERS -

5. 532 Ak 1

(1) 8 % & (supervisory board) : SSM #4372 ftkis > R &
T2 R EAEEREIEFE L A arHd ECB f5k &
A5 F 1 ERFE1E; a5 ECB $iiTZ B gk A
4 o Hehpg B 6035 ECB Fifsik 4 5 %&m & 50 E NCB
K& > #8 SSM W EEEFEREALET S8 ECB &K
BB REREAHR 2L LM EEHLBHE Y
B> S ECB RAF/F R BF L G BURAM M £ 5 -

(2) 45 & £ B & (Steering Commiittee) : X ZIEH A EHE F o &
FREEIFHHEEE  HEFTER B ER 1 % ECB
REESMEGERAR AR BEFTHEFHAHEK -

(3) B 4 B - E Bk (Joint Supervisory Team, JST) : 4t¥t5— 18 %
BEEey Sl pRaE ey T4/ v48 > i ECB 48 A B 2 NCA 35
REBRB AR THPATLHAGATANNETEET L
8 JST AR AE MRy A RBTREREREED

=
5 °
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(=) % — % HARH (SRM)
1. %4

HTHRAWERE FBEERNombE  REMNBANE
SRIVHEREBEERMNBE  R¥IEZ e 201347 A 10 B
RETE—FEMH R E RTRABKROEET K REE
B B AA AR ATRI P SkAb LB AN - K%M 2013 5 12 A 18
BRERAMEERMTHHR % 2014 £ 3 A 20 ansahE
e E—F AR ERERS ABERN R P E TG
B 2014 = 7 B 15 B ( E—FEMHE 155 ) (SRM
Regulation) £ &, A7 » 3% 8 A 19 B A% » 2015 4 1 A E X
B SLIEAE 0 R ASRATHE B 5 — AR AE -

2. SRM &4 28 5%,

(1) 8 — 7% 52 F & (Single Resolution Board, SRB) : SRM #4 %
A% > B ECB - kB #h % ¢ 81 % B /& B 4% #% (National
Resolution Authority, NRA) 4%, » ¥ BAER A ik4E ( B — 3%
e ) (BT E 54 ) (BRRD)® » B £
SSM F# % ECB A# BB e iT3 & FH a0 TAEM » E4t
HFHTEF > EF#W e BRAMIT - SRB AH# ABHHETT
TR

(2) B — % & # 4 (Single Resolution Fund, SRF) : SRM & * &
BRI R - & & BB SATHA > o 8 FH1R](2016-2023

%5 https://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ecofin/140190.pdf -
%6 http://www.consilium.europa.eu/en/meetings/european-council/2014/03/20-21/ -

27 Regulation (EU) No 806/2014.

%8 Directive 2014/59/EU.
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B 5 D

F)VREITIHESHMBTHBEO T BRI A BHREYN 1%
Tr ey ke (4 550 f&ekt) - £ SRB £ T R ETH
FRIBER » o8 FEREREEEREGRER B
EdE BNHEECLBBEREETENE  ERFA
BRKHIBRRETEAEM -
3. FHEEF

(1) ECB #y:&4R : 4842 SRM Regulation #43%3t » — 2% SSM
EHNBRTIONREZMBERELEZFEE > 4§48 SRB &
BARATIRIGIH E  BFE B TURA R ES » &8 2%
NEM BB EBEEERBARBE  HELASRAEHBES
FIETBRATR T FERFEsh4E » L/A%KH SSM g & » &
i ECB #3440 T Be B $E 2 1555 » A TlBEFHMA o

(2 BARE : FHEEITL/AHENE BRRD 9 € » RAI L2
RAZ R LAEH A (535 b B8R AT 0 334 XA - TRBP4R
ITEBBE AN BERTRHEEER  ZRXBEHKAT
(bridge bank)® - & & » 8% H % - o R R B AL B
BRI T 3R | (bail-in) F 8 - A4 RAEHE
Atk 8N Iy B AL - AHEER T S E  (bail-
out) -

(3) #1345 : SRB AT BRITAT MBS FE  wREFEH
SERBERALNEG  AIRIAERFE IR AWk
SREEEETER SRR ARBIhYELABBE

2 nhttps://srb.europa.eu/en/content/tasks-srb o

0T BIEARAT | bR B AR 2 8 (FDIC) 4 7% HRAT O B & FDIC 4 & ¥ 47
4847 FDIC 582 EF A B EHEMN, » A2 — R EREABRITZIHERAF T Z
Htb g URME RS ZEMLITHECEE > RBETEMEITZIEEM  LE 4
BRAR B 2 $ 4 (P4~ #R3E3E > 2008 : 30) -
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TEM SRF G#EFHAA  CEHEARFHNBAHKY

5% o
4. LIRS

SRB 5 " # 47 & 3% , (executive session)yz " 28 X & |
(plenary session) ey, -+ Bx M #h % w41 ECB £ /7 F g3 L EA KA
BRAM T PATER  BER FERA 4 L2REFA
Btk 6 AMEAMBERFEL  AAAEMHYTY . £ F
SERFERTEZIN  EERBAFETRTRE  THEF
BB B 4RAT 6 A SLEAR R R B RAEARE 50 EER ey E £
AR BT ARG 0 £ HITER O RBEHEZ LB
& B B NRA % % -

(=) B A7 24k 3t Z (European Deposit Insurance Scheme, EDIS)

1. %4

BREE G BRBMEFE G BUMRAT > BRUERHBONRE
5K EFAAMAAM > ¥ 2015 4 6 A 22 B H L& (T REH
4& s i 7 W B3 ) (Completing Europe’s Economic and Monetary
Union)x#+ » X 4% " Z 4844k % | (Five Presidents Report) » 32 #H
T 32 3 BN A7 2R PR M 3t & (European Deposit Insurance Scheme,
EDIS) » 34584 ATH B H R REAFR a9 IR ELAE H 094 - BRB I FK
®REBH 2015 4 11 B 24 B AL (AR R EMBTERS )
(Towards the completion of the Banking Union)sc #° » 1857 - Fe £
ZH 2 E EDIS ey RN E L - AT 2024 F2 BT o

81 https://europa.eu/european-union/about-eu/agencies/srb_en -
82 https://srb.europa.eu/en/board -
% COM(2015) 587 final.
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2. EDIS &4 48 m&

(1) 8k M 17 & #% K % 4 (European Deposit Insurance Fund,
EDIF) : £ 84847 " 48 2 & By , (contribution) Bx 43 & 4> F 1%
HEI o URLBIFLEBE DGS & B 4% - dst 2015 £ 11 A
iR B 2 FEBER AR - % 2017 &+ 10 A 11 B A
H (% AR4BATHE 2 ) (Completing the Banking Union)** 24
ey X 3|\ EDIF > T3 5 B AT 3 EH& -

— U BARMr ) (re-insurance) Bs #7 © — B854 4R 4T |05 I A+
BHRIEAEE & BE DGS ki 2014 i@ B &Y
DGSD » 2%8441% 10 Bek LA FH 2 » AW HEGE R
MBI R4 ST - 2 DGS HEABELKL  TH
EDIF ST ¥ %At X3 > B R%lKdE % » FE% DGS
11 % & BB AE B P HAT 4R -

— T 2% 4%% | (co-insurance)s¥#s : & & B DGS ¢z EDIS #
Fli4TF 78 - EDIF iR TA0 B AR Sy 4R B 5h » BT K
EHRK WLETH 3 FRFRA - BHE 1 £F 2
30% - % 2 54 60% % 3 F4 90% - HEIFH1mdE
DGS % At o RIFER B F & U PTEBFRZ > RIFHK
JEHE 2019 SFFA4s - ELBAEE— LA IMEN  BIER ¥
HY R REEEMEAE BRI REREEALY
37 4% (asset quality review, AQR) A7 t1 & & A PTIEIK - 7
CRWBEAT o

— Atk K(full insurance)®#R : At A 2024 F# » EDIF
BERKLE DGS RARLE B — RGBT E -

¥ COM(2017) 592 final.
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(2) & B 77 2 4& 1% 3t Z (Deposit Guarantee Schemes, DGS) : &8
% 1994 4 5 B 30 Bi@id ( FRRKE4 ) P(Deposit
Guarantee Scheme Directive, DGSD)#y 3% » RIERE & B

Has/BABRNBZXE B EEBUFES » AR F

RERHE > PHEBRZIMSIEER > BREGFRALSF—

B RE AR A(E R4 > 2011) - R EA2 K2 aE > BRHE

R e ERBEEE - 8IS B DGS oA 454 A+

B RATIHRA A 2014 £ 4 A 16 BEA G E 3 K

DGSD®* -

3. BATAIE

BATHE M 514 — 8 ¥ 4r EDIS HZWM W TGS 2%
AEFEMNRGTHRARAEF KM > R ECB i T
(Mario Draghi)eyziii% - EDIS 2 prmagkF & » RARE LL7A
SR A g B BARATIEMR P AR - KR BB 2R SRR 40 TAF
JER 5 4T » e M E@#yt 2017 427 A 11 B T &
MR R B HAITE & | (Action plan to tackle non-performing
loans in Europe)® » 4% % 814537 ( § A Z K4&%] ) (CRR)A X 4RAT
HEARITHIEMR ~ iR TIKIF B ARERSHE > IR RBERAX
WMMIGEMRILZERE EEHE NG F— 475k RIVBITRRE
HEAR o BIREN AT G RERGE o A EDIS £k
4 o

% Directive 94/19/EC.

% Directive 2014/49/EU.

3 Canepa, F., 2017, “No EU deposit insurance if bad loans not cut: ECB's Draghi,” Nov. 20,
Reuters.

% http://www.consilium.europa.eu/en/press/press-releases/2017/07/11/conclusions-non-perform
ing-loans/.
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B~ BHE G
— ~ WFFEE R E A

1% ESFS M4 fTH BT RIF THREZNHER » 246k E
BZHBITEEC KR ECERRAZREL R > HIFRA TR
IR EE S (BB BRI EE M A AR BITERS N E N
HFENGRI  ARBELEEGTROMA > LEXAZHERR
& 2k (Non-Performing Loans, NPL)#£ 13/ %k » A a3 H 4 A
12 IR&Y 453 o

AR XEFR IR A F5 1 5 (Moody's Corporation) 3£ F -F /> &) &
i ¥ HaRAo N 8] B AL AL Bureau van Dijk & 2 3R4RATE IR B
Orbis Bank Focus » sZ B At R ATk & 23k A B E P agdiT &
36,387 % - R Pek# 28 B4RATH 6,073 ¥ o AXHEH TR
#2011 & 2017 R 50 50 B3R 049 583 RKERAT - BAuip 4Rk
PERE N B AR EART AR kAR 507 R BikdE 2017 & E AR
AT 100 K 4R AT ©

= B

—RRR AR BANRER R R BRE RS
7k 2 A4 4 & sk (production approach) #2 F 1) ;£ (intermediation
approach) » 4 Z k5 &R AER AR A S e & K4 FHFRERK
RO BT o P AERIR AR AR B8 E AT R AR
P E o ARRERBBATHERHELENREGFR > LHFES
UBERRELEF Ao RE  BEKRFNE - ERG

¥ KBIEAHE2018498 108 EMLEE -
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B FABRELARANERE BREZTAHETHRAENRALD - K
HIFTRENIAD » SHELMH KREREMLTRHEEFLE
3

*3 WAEDBHER

ERE & K% G B BIER R
X1 FEFEN B T A #(Number of employees)
FL N X2 B AN % & & (Fixed assets)
X3 BaBA | #18 X thi(Interest expense)
Y1 &% & 2 48%8 (Gross loans)
B E N
Y2 #®E H 1t B #] & & (Other earning assets)
JEE s E S w bR R B & 2 (Non-performing loans)

BEHARR - BATHEE -
=~ Fiik

BEEBZMEABRTER » AR BIERE S e R E R
BPIAE HEBAZLEMAHERE  WEALSARKEXR
£ > 4% B b 540k (ratio analysis) o tb R ik L MR E o
¥ AAEAE R eEE - Blhe F EREIE (Return on Asset, ROA) -
# 5 #EN % (Return on Equity, ROE) A R~ 3 T35 EEH HE & &
& F A6y tE & Tobin’s g o

TAHEBRETRAEE—RBRAEZHE  WRBACEKIEFER
RS BENT Rt » KBAEENBFAETOLLETA
# /1 (Total Factor Productivity, TFP) » Z &2 g4 /A E &

=S
N
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SR D

LERR R LA ZF TR RRRWLESWHENTAE D |
(productivity) #1 " % | (efficiency) R A& —3% » L E N LBAAR
A AETDRETREERITEE NS - A MBLE
BEA TRV ANTAMLZLE R ROEME - F RamE g
BRTHE AL & Lo &g BAPIR R KRR AR 3 A —ERA A
AR M THRTEF L aa i RA 2 mBE &
B AR ERRABLADE > D THRABE TG e9E I
FomA > MmEE ML R A B &R e R R (Sherman and
Gold, 1985) -

ARSI EMEHE AR REERANILEE
# Rk (frontier model) - A73g " A Z & R KR - HIBALE
BT KET » FEIZANGESPTREFRI R R E D HB > {2 B Bt
PEBNPTREERFOEL  BFTR I REVAEIBNEE >
RERE LERIF 2B RER] KA E BKRE > Rkt £ &
b AT A EER ) (production frontier) » A %8 R ey K
A AR RAEREKLE E WM EZEME (Coelli, Rao, O’Donnell and
Battese, 2005) -

L R AR R4 etk A Farrell (1957) 5 dit ik R
FHIEPTRWMREBHAGFLENESL > FEERAR DI EE
¥ Farrell & mk A 4.2 (linear-programming) #3%5 » R 8%
AEEROZHBK  LBAFT LY BERIAEERLA
At (convex) $1E ZARALIRE - HATER KD 6 HTE B 8
TN E B ] o FE LB AR A2 AT B B ) B b B R
% (technical efficient) $2{§ 452 % (price efficient) P ek a4 % 48
% % (overall efficient) -
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Farrell fRsx e e B A E 25 (XoX) A EFE—EH g
BB e A B LB AR RRAERE > THFEZdRBMRE
fir & & o 4% % (overall efficiency) 5% & 4% 452K 2 (technical
efficiency) ¥z & % (allocative efficiency) #as o 4 SS’ % ¥4
EHS AR AR LA ERFASHERTNEER
Mk E s BB T A EER N BgE e R EBREES
A EER BBtk o

FERMESEER G EA Farrel 3% 1957 £ 44 - RtE A
A 20 FRIDFERE—FEM > A% 1978 F Charnes »
Cooper #2 Rhodes :A Farrel g932 3% & Kot 25 & DEA » £ B € A
MR T L EZERBNH X > XA CCR & » g1 Farrell &32
WA R FIRGMERBI G X - 4§ & DMU 2 prg & 58 o 48
A IRUFT A BN mEEES » AR KRB SR FRME M
RABRGEMBE MR LR 2 AR HEIFGEN - 7]
HEBEEERNRBIATENOELT » S RREMAL S EZANLE
HIA A ERE -

#% CCR A B ZAEMBR R TEL > THHEAZTFL
B3 by EHRTEELLBIE I AMEFRLETERAR TSR
FoMBHBRRAFRF  EOERFARBARTE > HH
#% Banker, Charnes and Cooper (1984) 4% CCR 4% B4 3 F& mk =] LA T &
%h %2 % (Pure Technical Efficiency) #2345 % % (Scale Efficiency)
6 BCC R » BAZR/BRIRFI R L X shak 53R - F LA Er
SIS REMA R EARBZ LR B T AR LN
(Increasing Returns to Scale, IRS) ~T Bl & #L#£ 3k & , (Constant
Returns to Scale, CRS) =k, " A4tk Bk , (Decreasing Returns to
Scale, DRS)
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WESEBANSELG—ERETERERAESNBE - T &R
X=(X11X29"'9XN) %:{7]‘—: Nx1 ‘4&3'5 é\ %ﬁi#&)\@% N U=(U1,U2,...,UN)
For MX1 #IFa g8 AL S E - 425 A N #4581 M % Euclidean
TRGIE A EREE >t XERLA UERT - iw R & H &4 P(X)
BIEANGE X TEENAEEALEQE > MAZRIAZSL To 4
#M > A P: RE—>P(X)S R o %

LRGeS S F o P(X) 8RB TH T 71454

(1) 0EP(X) : RAEZRATHAE A& -

(2) ugP(0),u>0 : HIRNFHEREH °

(3) ¥x, YERY, y>x —P(x) CP(y) : i RIZANTETHIMEY o

(4) vxeRY, ve P(x) and O0<usv—u€ P(X) : i % & & 55 7T # 1%
% o

(5) # P A xeRL » & HEA P(X) B4 #EHMH (closed) »

(6) P(x) is bounded V xeR% : P(x)

EIAAEEEOERGNEIE > AL KL EEE S
(goods) ¢z & & & (bads) i 47 K # 4% b ) 3 (asymmetrically
treated) - ko KRBT B B A £ & & & ™ BIR X AR AR A 0 B
Ao EEE ANKE - BPS R AT A M & 7T # (strong
disposable) - 12 & BT A 56 &% H b P9 S BR3P H] B F 0 7T AE MR
MBaMEIESLGEN > RIS GEHIET EEERKEEL T
LA o JE A S A E R ROR R — B ey B R AUE

O ophr R BANE G A AN BIREABALESL LU) AELGE U IS THERAGSE
A RTH®E AL RTP—>L(u) C R -
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Fare, et al. (1989) #4224y Farell #5 &3t &6y X vl ik
R BIARIREIE S B A MRIN Tk > 2 AFHTHMAE B HEZRTH
EHEAFHMBREE  FU BB R EHIFETRAE H
(undesirable output) &45& *T#EE » Pri&E s & sk A & (desirable
output) &5 48 - BT48 % 3 TAME M E L F A vxeRY, ueP(x) B
0<6<I—0ueP(x) - ZHmEF A U=(VW)  FrEVREKEEH -
FEBTHEET  wREEEY > BWwiHTHMEE - HPviiw
MABIFEER  BATHBI WEARKAL  ZHASGTES
PY(x)={(v,w): v<Vz, w=Wz Nz<x, zERK} » K P 7 % % Kx1 %4 %
RLEBIEE AL % (intensity variable) - 55 7T #1 & & 484
TP FRENX vSVz RRGI R TR AE R BRTIMMEE s w=Wz &
BRey AIEFREHGFTHMNEE - Hebig T & & 44 8 X
w<Wz B W=Wz » T & % Px)={(v,w): v<Vz, w<Wz Nz<x,
zeRK} o

Fare et al Frit KRl BFE E R E HAIF R AE B I H % » X
AT X e A E E % E4F ) (Hyperbolic Output Efficiency
Measures) - AR BRAEREHAFERELEA " RH4 A
5= 5 (null-joint products) & » R4 Z E5ZE BRI » 2K
EHRAIFEREL  EABERAELEERIN TS THEIEETR
Ed o MERBAZFERMIFTHRAE L FLBIRD -

{h ~ BRI
— ~ Rl

AR PTERA AL 100 K447 0 FE B 2011 +Z 2017
£ .3 700 EAARZE R E 17 ERREBER  MABITEHRE S
BB EREBRA B) EAREZAALT R)EEEA3 F) BT
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EEERELH 715 PUMETEFRITRA 24810 L L . B
£ & & 1591 fBERT - A& % 35.66 1EERT - BAFERIMARITAE
BEHAF LX) T BLEABRANEZEA)S A4 @ > T
¥ kA 131193 BT - T ATAA 129319 Bk - A
THITEAERET P ERLIZER S —, RREB XKLL

81.92 fEBA T » H F & A B t & AA#612 4847 (UniCredit SpA)#r
BT » ALK A4

£4 BAFEHEBREOLIER

B @aEEL A

X1 X2 X3 Y1 Y2 W
Rk 4 24,810 1,591 3,566 131,193 129,319 8,192
A E 37,407 3,035 5,930 165,716 240,337 12,492
wME 116 0 43 3,430 27 5
P A3 9,468 472 1,176 59,916 24,318 3,004
R KA 195,732 22,240 51,620 864,034 1,647,539 80,005

X1 %ﬁ’%‘éﬁ#&/\ ; X2 f{§$:}§£}\ ; X3 f{é‘é\;ﬁ'z}\ © Y1 %%#{ S Y2 fi’g&é: ;
W 3R -
BRARR © AXGHE -

A E R EME R DEA BATHEGHE » BN E B S 8L E
FA R RERRA - IR RN e R BB 2D RERIK
B FLEBGBZH R GEER  RELYHIHMRRNLA
EARR - BERMREE 0.01%6BEKE > £FATER AN
EHGHMARRAGMAEMNE AP SHBRARETAEZAN - FH
aA@&%z@%mmﬁﬁm#08,%mﬁﬁﬁiﬁm
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X1 X2 X3 Y1 Y2 W
X1 1.0000
X2 0.8750 1.0000
X3 0.7037 0.5843 1.0000
Y1 0.8712 0.7884 0.7880 1.0000
Y2 0.6827 0.5723 0.5675 0.7130 1.0000
w 0.6930 0.6546 0.4474 0.6726 0.4180 1.0000

EXLEAFHEAN X2 R ERABA - XS EE BN YL EEHR: Y2 £4%%
W R -
BRARR : AXGHE -

o SRR

AFEIEESRE By CCR BB B M X M@ » 2HEATY
# 05140 > ‘PR E S5 E A 2011 F6y 06118 5 MR RIK
09 F & 2016 69 03195 B FHE 5 7A 6 £ 12 REATER S
ME S BE T FHEIFERRANGKOETE 3K o2 EKRA
IS BERBHRITET ZEREREHRITHEARATHERFATA
3] Banca IMI SpA - & X #| ¥ #71% & 4% 4T (Mediocredito Italiano
SpA)#z Danske Bank A/S # F 2 ‘& %¢ P9 Realkredit Danmark A/S »
UHMEEMENANAZRMAE 4 REF 11 X~ A4 % 3 kK&
AT EPBRUBARAR T EMER 04806 FHBERSIFE
& 2011 Fa4 0.5825 » R ik ey F & & 2016 F &4 0.2900 » & +F
BEan A 22T REITERDHRE > FALEKG-
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FEIATAA BB L MEE R M CCR BRI i SR E

B4

#2011 &

2012 & 2013 & 2014 &%

2015 &

2016 & 2017 & A3

B F|
LE A B

5

1

19

0.4737 (0)
0.1791 (0)
0.4140 (0)
0.5040 (1)
0.6811 (2)
0.3302 (0)
0.5222 (0)
0.7952 (4)
0.4018 (0)
0.3988 (0)

0.5647 (0)

0.4787 (0) 0.4519 (0) 0.4668 (0)
0.3461 (0) 0.3093 (0) 0.3916 (0)
0.4460 (0) 0.4593 (0) 0.4181 (0)
0.4763 (2) 0.4801 (2) 0.4824 (2)
0.6336 (1) 0.5998 (0) 0.5685 (0)
0.3398 (0) 0.3591 (0) 0.3701 (0)
0.5315 (0) 0.5350 (0) 0.6701 (0)
0.7558 (3) 0.6591 (3) 0.6948 (4)
0.4171 (0) 0.3725 (0) 0.3675 (0)
0.3729 (0) 0.3513 (0) 0.3618 (0)

0.5378 (0) 0.4383 (0) 0.5023 (0)

0.4150 (0)
0.3390 (0)
0.3979 (0)
0.4545 (1)
05317 (1)
0.4405 (0)
0.7019 (0)
0.7475 (4)
0.3377 (0)
0.4357 (0)

0.5346 (0)

0.1979 (0) 0.2759 (0) 0.3943
0.1514 (0) 0.2569 (0) 0.2819
0.2162 (0) 0.1814 (0) 0.3618
0.1922 (0) 0.3433 (0) 0.419
0.2356 (0) 0.4006 (0) 0.5216
0.2248 (0) 0.2039 (0) 0.3240
0.4484 (0) 0.3421 (0) 0.5359
0.4729 (3) 0.4868 (2) 0.6589
0.1400 (0) 0.1849 (0) 0.3174
0.2252 (0) 0.1983 (0) 0.3349

0.3567 (0) 0.2465 (0) 0.4544

0.5825 (7)

0.5589 (6) 0.5157 (5) 0.5318 (6)

0.5371 (6)

0.2900 (3) 0.3481 (2) 0.4806

3B

5

13

0.7048 (1)
0.7595 (1)
0.2083 (0)
0.4405 (0)
0.6686 (0)

0.7388 (3)

0.7397 (0) 0.7661 (1) 0.7077 (0)
0.7934 (1) 0.7603 (1) 0.7297 (1)
0.1734 (0) 0.1555 (0) 0.2121 (0)
0.4067 (0) 0.3599 (0) 0.4480 (0)
0.6840 (0) 0.6880 (0) 0.7811 (0)

0.6829 (2) 0.5929 (1) 0.6477 (2)

0.7806 (0)
0.6458 (1)
0.1825 (0)
05018 (0)
0.8783 (2)

0.6306 (2)

0.4910 (0) 0.3733 (0) 0.6519
0.4478 (1) 05376 (1) 0.6677
0.1540 (0) 0.1021 (0) 0.1697
0.2259 (0) 0.2510 (0) 0.3763
0.5793 (1) 0.6587 (1) 0.7054

0.2046 (1) 04113 (2) 05713

B

100 0.6118 (12) 0.5910 (9) 0.5477 (8) 0.5724 (9) 0.5781 (11) 0.3195 (6) 0.3776 (6) 0.5140
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SR MBI X B A JE IR A JE B4R E & 6y Fére et al.
(1989)*@!5&%E » RARARFH A 01958 P E kS F
B 2017 4¢ 0.2479 » A F RIKGY FE & 2014 469 0.1538 » &
FEIHAE2E2ARBITERDXFE > R T FHEFALERN
Y6948 TE3% 369 SBAB Bank AB> M EEMETABNE 7 K
BAT s RPERABHRAPFHBEMES 01785 AR ESHHFER
2017 64 0.2097 » 2 R ARGy F & 2014 Fuy 0.1427 » &5
AR LE2RBITEREBE  FRAEAT

KT HBAAN BB AR AR A8 R R R B eR{E

R& %% 20115 20125 20134 2014% 20154 2016 & 2017 % A3t

Al 5 0.3146(0) ) 03507(0) 0.3551(0) 0.3541(0) 0.4132(0) 0.4055(0) 0.3609
iAE 1 1.0000(1) 06579(0) 0.6713(0) 05852 (0) (0.5381(0) 0.5299 (0) 0.6678
F# 1 1.0000(1) 1.0000(1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000 (1) 1.0000
FE 19 05997 (3) 06124 (3) 0.6234 (4) 06286 (4) 0.6331(4) 0.6118 (4) 0.6225
BB 9 0.6644(3) 0.6705(3) 0.6638 (2) 06739 (2) 0.7446 (2) 0.6868 (1) 0.6867
AW 4 0.2286(0) 0.2309(0) 0.2398(0) 0.2089(0) 0.1702(0) 0.1722(0) 0.1612(0) 0.2017

) )

) )

) )

) )

) )

AAA 17 04405(3) 0.4488(3) 04072 (1 0.3952(3) 0.3941(2) 0.3576(2) 0.4065
W2 0.6993(1) 0.6643(1) 0.6380 (1 0.6986 (1) 0.7537(1) 0.7925(1) 0.7056
HEF 2 04195(0) 03525(0) 0.3270 (0 0.3243(0) 0.2892(0) 0.3677(0) 0.343
By F 0.4965 (1) 04582 (1) 0.4232 (1 0.4557 (1) 04592 (1) 0.4709 (1) 0.4562

[{e]

) ) )
) ) ) )
) ) ) )
) ) ) )
) ) ) )
) ) ) )

#MM 2 03035(0) 0.2891(0) 0.2866(0) 0.2718(0) 0.2649(0) 0.2908 (0) 0.3002(0) 0.2867

) ) ) )
) ) ) )
) ) ) )
) ) ) )
2 2 1 0

BB 71 05226 (13) 05174 (12) 0.5053 (10) 05171 (1 ) 0.5209 (1) 05021 (10) 0.5130
(

#% 3 02851(0) 0.3054(0) 0.3034(0) 0.3244(0) 0.3427(0) 0.3859(0) 04804 (0) 0.3467
A& 5 06193(0) 05211(0) 05178(0) 0.5052(0) 0.4979(0) 0.5485(0) 0.5691(0) 0.5398
AF4 1 03118(0) 03426(0) 03906(0) 05340(0) 0.7040(0) 0.7590(0) 0.7163 (0) 0.5369
## 2 05792(0) 04825(0) 0.353(0) 0.4314(0) 0.3557(0) 0.3728(0) 0.3712(0) 0.4208
w5 0.8073(2) 0.8516(3) 0.8901(3) 0.9258 (4) 0.9968 (4) 0.9179(3) 0.9192(3) 0.9012
¥E 13 06890(5) 0.6964(2) 0.6980(3) 0.7434(4) 0.7517(2) 0.8069(3) 0.8696 (5) 0.7507

g 100 0.5508 (20) 0.5442 (17) 0.5356 (16) 0.5541 (20) 0.5513 (18) 0.5701 (17) 0.5689 (18) 0.5536
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18 15
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8
6 -5
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- -10
2
0 -15
s CCR(1978) 1 17 9 7 15 12 16
Fare et al.(1989) 9 15 6 3 11 2 5
AR 2 2 3 4 4 10 11
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