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© 20049 17.96%°l14 20139 5.42%, wol&

ah2 (NIM) & 20044 2.82%14 20134 1.46%

2 s Eolom #94e] etasln gint.
g 2o e 200449 82 7R LelA 20074
12 6H9R 22 Paat) 20084 72 749 9,

20134 1299 11% 97992 Z7MHE Holn
olo] me} F4odAlu &2 2004 1.7%,
20079 0.6%. 20084 0.9%, 21139 1.3%%
22 F8971 olF Fvksta vk &9 AP
AR AR &9 BIS HEL 20043 129%
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3
3t ) 232k
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a7aste tesil A4Y g gom 4y
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oA E = FEAAE S 13970= F 20074
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AEode v Yehfle Jideg 3o Fofzl =4, 7189 AT e P e
=5y AEE Tl ¥ B g 5 AEES Aol AAE 1 9t} 712 DEA(Data Envelopment
B8 o, ZaAo] Fulsta o2 Q] o]Ae  Analysis) ERAA ZHEAE FAE wf, F A
o] F7FtHA FAR kol gy A7 | AHEEe] 9 A (contemporaneous) 7|=C.2 438t Q= Hl,
Eo| wopAAl €. wetA B&AY Tille 2+ o] ZHE ] i) V|eEHEE §&stn tte A
oo Z7HE 7w Edizt ©h. ot &8 o4l ol dAd], SFAIH Z#EAE Fete A
ZolA Fodalleo] Zuleld 3o v &3vlz $ UlEHes Z8HQ VgEe] ofd AdETe
ojojA| L P99 fgtE XYSBE & FEA HEEHAN v AlH | ZHEHAE FA A
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o ABerE ol M Vleiede SHdl AT S A Ale F9 Ve 29

N edgo] g84 ¥ 24E Fu HHAEE £ Zo] ofyet A3l o] &rbEsithe 7 St
e mEate] S wet HAAAA falidEE @A AlEY BEA] B ol 1 o) BE A
o] &l MA= Fig st . ool & #ASAE XS] £AH R A3 (Tulken and
Ate FAHA (Luenberger)e] Wag Ag34  Vanden Eeckaut, 1995; Shelstalova, 2003).

2 z9lsto] s gt opgl Sgaky] M A9 np[Ee & 7| MedTH(Park and Weber, 2006)
7&4< 543t (Fare and Primont, 2003) & = 7] A52 23449 &4 A ©
o] A AEERA FEEQd AL IE Bt v 2HE Fu o 2 d4e 2
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33 Chung et al.(1997)9 WHAE FluA
A4+ (Malmquist-Luenberger productivity
index) & ol&sto] AYMA RS THF AFE
gho] 2eake] W AT (HQEE 291, 2006:
BdEe 291, 2009) ol thekgt EokolA A
g xo] skt (Chung et al., 1997; Weber and
Domazlicky, 2001: Arocena and Waddams Price,
2002: Nakano and Managi, 2008). ©]¢} Zo]
98 Chung et al.(1997)9] UHAE F<l
WA A AFE ATl o] §5ta dedll= &
otal o] A 7led 545 AHsH dgAl
gl gAHe] itk derH oz A Aol

< AEsAY Aol FAGH e & e

fr

N

35 S4sta Ao ole T AA 7IEe® =9
Eol S FAste I oA o]d ZiEjejo] YhE
olg3to] 7lEHEIF BT 4 gt (Shestalova,
2003: Oh and Heshmati, 2010). o] F&oi tf

e TR A FAAY S 5o AN T
[¢]

o AA delA 3 T AFEEdelu F44
S A 54 S Addkae FE4eld Al
ZYQ3 o] Aol THAL Al Ao
Z1ee HA9 Tlee EFste]l ZdE S BN
71 SA< 7R 7] wEdl d s fAle
Au wdshs Aol Hazoln, 4ke] dAlA Ak
AA= 7le2 AEAAY Ao HA] el 3
i HE o] Bgsitta vk 28 2991719
e FAT BAAR AR F=me eitgie]
2243 55 Hdo] dofd A7 F AR
ZHE IS st E4ste A= BT Mol 3l
oy 2=2d 2871e 23R 548 724
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A E7ke i & A Tl
3 1 olHe Vede FHEsithe 7MY B
e wet #A FEIF ddH
e (bias)E X 4 lonZ ozt FA<
71EA BEE WA A 28T FaTt Utk o
Shestalova(2003), Oh and Heshmati(2010)
= Tulkens and Vanden Eeckaut(1995)¢] &
A Ve N FHHA B A
4 (Luenberger, 1992) Nd& AFAA A4
Wk A e g4 (sequential directional distance
function) & ©]&3ld 2671 OECD =7} tiide
2 YA WEs B8l lnh B AE Ay AT
(Shestalova, 2003, Oh and Heshmati, 2010)
o o] 24, 454 ZAE T oA W Ad
FrE ol &t SEE F89U7] AF(2004-
20139) 1067 w2ivet ag4td e 243 A
AW RgkE S8t g

rEl

2.1 W& ele

2 ATE 234l a4 A HigE &
A7) flste] WY AT E ol & £AA
ZdElel DEAZIHY 34 9 AE FAHA
A2 4= (sequential Malmquist Luenberger

productivity index) & AH&SIAT}. Shephard(1970)
o Agjgrel og 71E9 DEAZIWHE FUe4E
AHE-ste] e dE A 75
Aglel B85
°|g DEA7I'S
o St} fref gl
& S T

o g Ple)
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o
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P(z)={(z,y,b)lx can produce y and b} (1)

™
S

o] Atetrs et 2o
Stk (Fare et al., 2005).
AR, o] BAgEY B4
7 Frtate] AAHETHE oA
< 7P et

=

7HA 7V
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> e

(null joint production)

(2)

737 %-4 (strong disposability)

H g4 Ak A

o A w, dAe FFEY
A

G Aato] 7hssittar 71 gt

(z,y,b)=P(z) and v <y ,
then (z, v, b)EP(x)
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Tly+ 50, b= 5g,) -

Weak disposal production -

g=lg,—g;)

9= (91/7 -
F 37711 §3
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1 7%617} 0% o E%ZME% 0%
Rk EaAelghs e ondth

kol A Wk AgldE DEA B30 At=d
ok JA Ve RE 5
ARG Pl (r) & o3t 2ol Aot

Pt(z):{y:yé Yf)\,:r:ZXt)\ﬂ\ZO} (6)

047]/\1 Xi=(., X" X" Xx)=(X"""1 X"
=(, YL VLY =(Y L YY)
2(6)NAM ze FYLAHH y= AE84HH
AE A HEH, xE BleadE ve AEes
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A A4 (Malmquist Luenberger productivity
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Luenberger Malmquist index: ©]3} SML A7)
2 o] g3lo] BMstmAl deh ek Ae] e 9
o SML-2 Tulkens and Vanden Eeckaut(1995)
o A4 AW NEF FANA WA
A &4(1992) Md& 22 BA A grolth
(Oh and Heshmati, 2010).

3 2 AFdAe ML A< SML A5E ©]
gsto] vkt 28] o] A HsE £
A3lA WA Chung et al.(1997)9] ML AFE
Aelgitt, & AFelM F4E719 B S 96}
A3l B(w,y, b; 9,0 9) ZB(x,y, b) 2 ¥t} Chung et
al.(1997)& & A< A Fs 9 contemporaneous
production possibility sets: CPPS)< 2l(1)3}
Zo|l CPPSE A9sta o|& ugoz F AA(t
t+1)3F A A FE 2](9)9F Zo] ML A5
2 gognt.?

1L (1+ DL’y b) (1+ DL (2, g 1)
ML*= (1+DZ(IH1, gLt <1+Di+1(gcl+17 )
_ 1+D£(xtvytabf)
1+Di+1(xt+17yt+l7bt+l)
1+ Dty b)) (L4 DU Ly L p ) 3
(1+ D (', y',b) (1+ Dl y’ﬂ )
Ct.t+l>< Tct.t+l (9)
s1e 4(9)94 F A WY ADE D (. .b)

=max {3: (y+8y.b—pb)EP(z)}, s=t, t+1 ©]
t}. o] AoA A = T AHY
Algitt, 21(9)9] 2E% A

3) Chung et al.(1997)2 Shepard(1970)9] Azld+2
(1994)9] WH2E A A4 23] Y
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Jste] WALE 7

o 2ol FAMAY W AYTrZ HBAZ F o|E Fare et al.
A A YA AFE EE2A0. = D, (2,y4,0) =1/ D (x,y, by, b)

63

];



ol

U= - HUH
W3} (efficiency change), 7 WA & 7]&wst (1+ D! (a',of, ¥) (14D, 6y ¥)
(technical change)r‘:z" Q]U]Z:ﬂ'\q— }\gz‘\_]_./\g ;(]_/I:7]_ 1 (1+D2(zt+ljyi+l.’bt+1) X (1+]_)f]“(:r”1,y’“,bt“)
o] dolm AlAAo] Z7hg Aow 1HT Zow Al (11)
Aol T3let Aoz Bt agla 7|EEEA0] 1
Hod 39 g&Ao] HE Aeg, 1Rt Zow A9 22 v 2ol 7eaEY WsH(sEC) S
71EEE4ol a

Qf?ﬂ' 7}\0; Er/]. 7]€B:]§]'7]' 1,‘}]_ 7] tﬂ?i]'(STC)E T":_LEH —]‘q_
Z

[¢) 3 AHow X N
| &g A iLD}. L4 D)

- . t,it+1 __
o Aol A A2 Aa7bs R 3 (sequential SML - 1+Bt+l($t+l gL gt x
_ q ) )
production possibility sets: SPPS) & P(z*) & _ _ .
1’4——3—3’,}‘ 7E]'O] ;g]g]%]—ﬂ- (1+DZ+1(II’y17b[,) (1+DZ+I(IL+17y{+ITbL+l)) 9

X
(1+D:,I(xl,7yl7bL) (1+D;(IL+17yb+l’b1+l)

PHat) = Pz UPAz?) U - Plat), = SECH T §TCH T (12)

oA7| 1<¢t<T

Ha')e T 2 o BE A A5 gjzoz s)emae ooja, 44 Wek(sir)
g Zste] Ae = Aol (Tulken and Vanen 5 jug am gabio] 2718 Aow (ng 2o
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Efficiency and Productivity Change in the Korean Banking
Industry during 2004-2013:

A Sequential Malmquist-Luenberger Productivity Index

Donghyun Yang® : Youngjae Chang”

Abstract

In this study, we estimate the inefficiencies of Korean banks for the period 2004-2013 with
a directional distance function based on sequential and contemporaneous frontiers, construct
sequential Malmquist-Luenberger indices and conventional Malmquist-Luenberger indices
proposed by Chung et al.(1997). With the sequential Malmquist-Luenberger index explaining
reality of banking industry well, we compare efficiency and productivity changes of nationwide
and local banks between pre and post global financial crisis.

We distinguish three main findings. First, the inefficiencies in Korean banking industry
rises overall after 2008 global financial crisis. Second, the productivities of Korean banks show
a declining trend mostly due to technical efficiency change rather than technical change. Third,
both nationwide and local banks experience declining productivity while the productivities of
local banks decline more sharply than those of nationwide banks.

The manin factor of productivity change is technical change for the contemporaneous frontier
while it is technical efficiency change for the sequential frontier. Considering learning and
accumulated information, it is reasonable to interpret the inward movement of best practice
of the previous frontier as a decline of technical efficiency rather than technical regress.

This study has some limitation in the consideration of risk since liquidity and capital structure
risk are not controlled in the model since in the measurement of efficiency of banks only non-
performing liabilities is included. To solve this limitation a further study is needed to isolate

managerial inefficiency by removing environmental inefficiency with stochastic frontier analysis.

Key words: Sequential directional distance function, sequential Malmqusit-Luenberger productivity
index, Malmquist-Luenberger productivity index, Directional Distance Function
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