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AQPe | 00T 0061 0,082 0.848%** | -0.124** | 0.044"* | 0.149"* | 0.095*** | -0.140***
' ((0.001) | ((0.001) | (0.040) ((0.001) | (0.001) | (0.004) | (€0.001) | (€0.001) | (£0.001)
Agrros | O 10090 10043 0777 01217 | 0.062"* | 0.141"* | 0.071"** | -0.137**
' ((0.001) | (€0.001) | (0.005) | (£0.001) ((0.001) | ((0.001) | (€0.001) | (£0.001) | ({0.001)
SIZE 0.095* | 0.278%* | -0.179*** | -0.129*** | -0.118** -0.315"* | -0.145™* | -0.089*** | 0.131***
' ((0.001) | (€0.001) | ((0.001) | ({0.001) | (¢0.001) (€0.001) | (0.001) | (€0.001) | (£0.001)
oc 0.247"** [ -0.316™* | 0.015 | 0.040°* | 0.060"** | -0.321*** 0.007 | -0.194"* | -0.136***
' ((0.001) | (€0.001) | (0.316) | (0.010) | (£0.001) | (£0.001) (0.636) | (€0.001) | (¢0.001)
»CF. 0.057% 1 -0.062°** | 0.020 | 0.133** | 0.142** | -0.156"* | 0.018 0.265* | -0.142***
! ((0.001) | ((0.001) | (0.188) | (¢€0.001) | (€0.001) | (€0.001) | (0.251) ((0.001) | (0.001)
wsargs | 0007 | 0027 | -0.005 | 0.091°** | 0.072"" | 0040 | -0.163""* | 0.413" -0.016
| (0.632) | (0.076) | (0.758) | (€0.001) | (€0.001) | (0.010) | (£0.001) | (£0.001) 0.287)
EI 0.316%* | 0.297%* | 0.057*** [ -0.119"* | -0.117*** | 0.143™* | -0.135"** | -0.126"* | -0.043***
' ((0.001) | (€0.001) | (€0.001) | (€0.001) | (€0.001) | (€0.001) | (€0.001) | (€0.001) | (0.005)
(F) 1. LEZ 9+ Pearson 43AF, 9% olgl= Spearman “F3AFE YERE.
2.7, %, "o 2% RO9E 10%, 5%, 1% +EN HATE vhebd (F207).
3. 23 k2 p-groln], ML) 3 SRS (R D) F=
BT M443 MB35 2015H 102 1377



Bl SAcm o] 7 ddde] da fo3 & AGEEA (Ingf)o] B&5E g7t A
()9 #AE Koz lom, S|P T YTt #on, dasE Wl e ¢
Ao &5 Aolghes Mol rhesitt. E84 34 F ok B, AYEET SAED Tele o (+)
A F ngfht ngfCe FPTEFII g o BAE STk olgld v EXETE 49E
=) #AE Bolu Sled, ole AYEEGl  EAo] B& 7199 54 Usita & 4 vk
=2 7199 G &2 AR dA QT

EAE}. T3 Ze4 2R 9 SAY o Fol3 4.2.3 3%

+)9] A7k sisies, ol A9E89 we
At 3 8)& 2RI V44 21 A 3

o] dEAlE AuEd,  FE A AR AATA Aol

(£ 8) 27leA 21t - ddasdnt 2y

(DD 2%)

AQPP = ~y+ PSS + ~ SIZE, + 4,0C; + ~,0 CF, + v,0SALES, + vEl + SIND + YR + ¢,
N Y TFEed TEaed
il ST .. White® t-& | oy, White®] t-8F | o0, White?] t-
6.482"" 5.808"" 75287
]_/K . .
Chy ? 0144 (g 001) 0133 ((0.001) 0.164 ((g.001)
DA Sore ] ~4.829%* | -3.325* | ~0.646***
In6 0.033  (0.001) 0.1 (v.001) 0.037  (5.008)
~5.062*** 4,249 ~6.020%*
SIZE, T 0003 (g.001) 0.003 (¢0.001) ~0.004 - (¢0.001)
i ~0.350 i 0.103 0.514
0C * 0.001 (5 796) 0.000 (5918 0.001  (¢607)
4.806** 4.803** 5,931
oCF * 0131 (¢0.001) 0133 ((0.001) 0144 (g.001)
3.050%** 3.951*** 9.900%**
oSALES; * 0018 (¢.002) 0019 .001) 0017 (0.004)
] 4.735%* i 4893 | ~5.935%*
B 0013 ((9.001) 0.014 " (0.001) 0007 (¢0.001)
IND 3 3 3
YR £% £% xg
3 R 7.8% 7.8% 9%
Fat 11.158" 11.188" 11.041°
Durbin-Watson 1.933 1.932 1.931
VIF Hdgk 1.954 1.673 1.623
17 S A ROl 9B 107, 5%, 17 S2dN FO9E e (B,
9 WaAe W 2gume (E 1) 4z
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o
ftl
rO

(heteroskedasticity)
7] 913l Whiteo] t-#kell 2743 &
= A% 3. Whited] t-gk& ol4Hde] wa€
HE79 2 heteroskedasticity-corrected standard
error) & °|-&ste] FHE Aolth(White, 1980:
Andrews, 1991; Greene, 1993; Zeileis, 2004).

(F &)l sk, 71¢4 58439 HAAE(r, =
-0.033, White®] t-#t=-4.829, p-%<0.001),
EFaEA ] JAAF (4, =-0.031, Whited] t-#
=-3.325, p~#=0.001) ¢ FEEE AAT
-0.037, White9] t-#t=-2.646, p—#t=0.008)
7} BT £ S0 goz F4udt nepy

o

oo
ﬂ,{ |
=Y
ey
4
(o3

—
=
I

FARFES BT o7 dAgs AHE Hol
1Y YUHEFEE WEA, EdusAde B
F o] Au) gk F(+)9 #HAPE 7R
De Aoz Yeyth &, 99855E 2 &Y
AEgo]l ARGE, AN Ho] g & 5 9l
. 1A R(SizE) ¢ SATR (£ 7S 5
dgale] Axt fod &(-)9 #AX] de Ao
2 FRHAG. ol VAR 255, 9] SA
£ 7153 719 T Ho] =5 ouldit
I9EEF7E YeEE 00,9 45 AAAFEY]
FAA frod-e et

(% 99 FLOSEZ & o] g3le] 49 T <]
A FEUFE st A ()2 34 2ot}

AR Al e, 71E4 2849 A7

HASIT M43 H5E 2015 102

%(7,=-0.039, White?] t-#=-5.943, p-%(

0.001), €549 3AA% (4, =-0.036, White

9 t-3k=-4.108, p-%t(0.001), FEEE&49 3]

AAS(7,=-0.046, White2] t-7t=-3.429, p-

(0.001)7} 25 o =(-)9 #ez FHHAe

M, DDEE & o] &3 7459 dxd A7E Ho|n
zsc}:

° T2 A
= (H27Hd 2)8 dAs] 13 e Vs

BAE GE 1009 AIX o] ST,

DEA H84 SHAQ 07, o7, o7 o] At

< 7474 0.837, 0.883, 0.948¢Ith. t+171¢] 44

R LR DIEC L ERCEE S DI
J

Lo,
o
s
o
o
lo

S Uehlle E9 Hii 0.048¢9]
o} GdYholYe FaFAte g o 4351971
u| ol o]59] HHFE A ddole]
2+ 5.1%, 4.8%9U% 9u
Baju&(LEV,)S Hi 0

7} ERIAHE R FAHISEE & F Y viE
W38 (GROWTH, )] Hd& =) #Ho=
el Jddoz t-17] tiy] t7]19] ujEeo] 7+
XS

OoIL

<
=
off
Y
rE
e
!
>
ofo
it
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(E 9 317z 21 :

saiolo] T(FLOS 2%)

AQM =~ + 3PS 1 SIZE, + v,OC, + ~,0 CF, + ~v,0SALES, + ~vEl + SIND + YR + ¢,
e &4 584 SRS TEAES
w4 < o~ Whited t-3F | g0~ White® t-7t | 531~ White® t-3t
2 ﬂﬂﬁ]‘r‘ (p—ﬁ) Q‘_Hﬁ] (p‘%k) 5]‘7174]7‘ (p—ﬁ)
5.7427%* 5.072"* 7.092*
Ch ? 0117 ((.001) 0105 ((0.001) 0.142 ((g.001)
DEASore _ _ -5.943*** _ -4.108*** | _ -3.429***
b 0.039 ({0.001) 0.036  (¢0.001) 0.046  (5.001)
4 ART*** - -3.602** - -5.834%**
SIZE, - | 0003 (g.001) 0002 ((55.001) 0.004  ((5.001)
0.248 0.533 1.375
oc, + 0.000 (5304 0.001  (§5504) 0.002 (57169)
4.550%** 4. 567 5.123%**
oCF, + 0114 ((5'001) 0116 ((5.001) 0129  ((5.001)
2.630%** 2.909*** 2.318**
B ~ -3.956*** ~ -4.192*** ~ -5.630%**
= 0.010 ({5.001) 0011 ((5.001) 0.015 ((6.001)
IND 9 3t 3t 3
YR ? E% % ¥
3 R? 8.8% 8.8% 8.7%
F-3t 12.615%** 12.571% 12.420%**
Durbin-Watson 1.921 1.919 1.920
VIF 2z 1.954 1.673 1.623
G 1. *, 7, e 7t 5ol 8 10%, 5%, 1% 7504 folaS Jerd (F=44).
2. ¥lsAo W 2wt e (1) 2%
(F 10) FuF2e| 7[££ (n=6,076)

W P EZAA A5 25% =94 75% A%
pecr 0.837 0.132 0.115 0.785 0.855 0.926 1.000
9P 0.883 0.114 0.115 0.826 0.901 0.976 1.000
gt 0.948 0.086 0.133 0.934 0.980 0.996 1.000
Ingc” -0.195 0.209 -2.163 -0.241 -0.157 -0.077 0.000
IngPcc -0.136 0.166 -2.160 -0.191 -0.104 -0.025 0.000
Ing:e -0.059 0.119 -2.019 -0.068 -0.020 -0.004 0.000
E ., 0.051 0.075 -0.662 0.017 0.045 0.083 0.567
E, 0.048 0.073 -0.662 0.015 0.042 0.079 0.567
LEV, 0.460 0.183 0.063 0.322 0.465 0.594 1.179
SIZE, 26.577 1.516 29.887 25.505 26.263 27.371 32.412
GROWTH, -0.025 0.269 -3.140 -0.112 -0.015 0.068 3.176

(F) W]
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4.3.2 499 £ GRFEt 252 A7 2 9] o
ovl, hEa gl £25% el
(E 1D 32 WEAY Aoje 3BAFG 20 AN RANE(LEV)E 7] 2
o8 JAASE R Rolet I3t o3 S FRBAZ BT
A& BEA (00N EFAER(n6P0),  AIEEAT BANSE
FRELH (o) & 25 9] 49lel(5) 2 A, 7198 TEH (e e AGFE, a8
A7) Qo1 ()% BAACR RAF H+) A, ] 9901 R A Gghelya
O

(E 12«
9 BRI AT A9 237
=R EIEEEE

4.3.3 3934

I A5y BAS

=0.234, White|

(E 1) J2al: 232247 o[YRIEy
Ingc“® | 1npPc | Ingie | SIZE, LEV, | GROWTH, E, E.,
g R 0.829%** | 0.590*** | 0.117*** | -0.023* | 0.042"** | 0.434*** | 0.343***
t (¢0.001) | (€0.001) | (€0.001) | (0.078) (0.001) | (€0.001) | (€0.001)
1 ECC 0.819*** 0.037*** | 0.235"** | -0.003 0.030** | 0.472"** | 0.378"**
t (€0.001) (0.004) | (£0.001) | (0.838) (0.019) | (€0.001) | (£0.001)
g 0.452*** | 0.020 -0.130*** [-0.037*** |  0.031** | 0.094"** | 0.067***
t (€0.001) | (0.116) (€0.001) | (0.004) (0.015) | (€0.001) | (£0.001)
SIZE 0.058*** | 0.199*** | -0.149*** 0.178%* | -0.024* | 0.088*** | 0.067***
t (€0.001) | (€<0.001) | (£0.001) (€0.001) | (0.057) | (£0.001) | (£0.001)
LEV -0.035"** | -0.001 |-0.036***| 0.171*** 0.047*** | -0.158*** | -0.123***
t (0.007) | (0.927) | (0.006) | (£0.001) (€0.001) | (€0.001) | (€0.001)
0.045*** | 0.034*** | 0.025* | -0.030** | 0.061*** 0.082*** | 0.069%**
GROWTH, | ((0.001) | (0.008) | (0.054) | (0.018) | ({0.001) (€0.001) | (€0.001)
= 0. 477 | 0.468*** | 0.120*** | 0.090*** |-0.139***| 0.102*** 0.737***
t (€0.001) | (€0.001) | (£0.001) | (€0.001) | (£0.001) | (£0.001) (€0.001)
= 0.357%* | 0.343*** | 0.099*** | 0.063"** [-0.105***| 0.107*** | 0.717***
th (€0.001) | (€0.001) | (£0.001) | (£0.001) | (£0.001) | (£0.001) | (£0.001)
(F) 1. 28% e ojE 4T, 9% oflE 290 FATE ehd.
9%, %t e An ROIBE 10%, 5%, 1% +EAA FITE e (F527).
3 B e pgoln], MaAel 9 ZAUME (F 2) Az
ZYSAT H44A mM5E 20154 10Y 1381



(B 12) 3l7ey 2t

E .y, = ny+ mE + nE*In0°" + n,SIZE, + n,LEV, + n,GROWTH, + YR + SIND + ¢, ,
2 N 584 Frhed FEaed
ke be | . Whiteo] t-7 | - Whited] t-3t | - Whiteo] t-%+
5 >~ o~ o~
0.938 1.476 0.387
)
5 7ol 0014 ((iayg) 0.024 (¢ 140) 0.006 (0599
32.760*** 99.778*** 36.686""*
= o 0673 (g.001) 0666 ¢0.001) 0690 (¢6.001)
DEASore 2.706*** 2.710*** 0.061
7 haieE ] 0234 5 007) 0.385  (0.007) 0.006  (.959)
) 0.358 i ~0.259 0.608
SIZE, 0.000 (5 791) 0.000  (5'795) 0.000 (g 543)
~1.298 -1.377 1161
LEV, - 0005 (5 0.005 (57169) 0.005 (5 246)
0.678 0.712 0.691
GROWTH, o 0003 (g 498) 0.003 " (.476) 0.003 " (4.490)
IND ? =3 3 3
YR ? ¥t 23 3t
=3 R 18.3% 48.1% 48.3%
Pt 114.763° 113.475° 114.540°**
Durbin-Watson 1.951 1.957 1.948
VIF A9z 2.094 1.807 1.418

Gy 107, 7 e At 598 10%, 5%, 1% T2olA frelds dend (452%).

2. WsAe 0 2 (F 2) A2
t-7k=2.706, p-2=0.007), ¢"§%‘*ﬂ AAAF  F(+)9 oz o AREe} ko] Axahx] Lk
(1,=0.385, White? t-%t=2.710, p-#=0.007) 2™ FIJ8= 3t T &L J3H=2 ()
' 5AdoR ﬂd o FgFdoy FRE o R3S Hyoy 4ol gtk mEAgg
£49) 3AAF(n,=0.006, Whited] t-zt=0.061, A= IAAT7t A3 FL3A FH(+)9 ge=
p-#k=0. 952) folaiA gttt webq tREE oY, A4 Aol gl

e A Ve ZeAT TR oA o7, 7led AeAY Rl 22 714
A k(+)9 G AT AR A A & o|R|&Ao] omg H Ao (W27 2)

AR JAALE AWER, JYFRE B AAGSE AHE Y

13) <& 12)°1 9Jsi, Ase] AT ZF folotA] estrt. web Aduvist
AAE 2okt "'“@ﬁr 714 5574 (31AAF=0.232, White®] t-gt=3.987),
=5.022), TEEEH(EAAFT=0.369, White?] t-#t=5.022)¢] 3|HAAF7} —‘?——\:— ﬂc"r

290] £ GUTE oS0 EHE A BaIE & 2

5‘3”] ole]e] BAMFE AL & B4 S
EFEEY (FAAF=0.074, wh1t94 t-%k
g oH(+)Y oz FHHoTN YR

1382 AUBIT ®asd MEE 20154 102



4.4 542N

L

H

HE

2, 294 ﬁﬂﬁx}u. unbalanced panel data)
ojth, wehA sdatEI} 7R 1

(B

g4 gu

AE FAs7] fall 7193 @

TR AL

errors regression) < 313
TRIAE s
(robustness)< A1
White] t-#t3} LR34 t-3t2

=

Ao F 7hA e
(two-way cluster-robust standard
(Petersen, 2009).
Pstoam B AFATe 1

61—_/":010

R=E Zi_(li %‘%%E}

of . LHFH 2 AYEEX

13) Z&=HEA 20

<E 13)ell 2.2k
ELEL
2 #4599,

TEWE AQP” =YNSs
284 T8 A | IngPPASere | SIZE, oc, oCF, oSALES, EIL
White2] 6.482 -4.829 -5.062 -0.350 4.806 3.050 -4.735
CCR t_%}]\, kK EE TS &k ok &k ok EE TS ok ok
354 5.855 -3.845 -4.290 -0.280 4.506 2.681 -4.371
t_%l_ EE T k%% * %% * %% * %k k%%
White2] 5.898 -3.325 -4.249 -0.103 4.803 3.251 -4.893
BCC t*%/l\' *kk kkk kkk sk P k%
THFH 4.661 -3.303 -3.223 -0.086 4.452 2.951 -4.400
t‘%}l‘ sk sk k EE T k¥ k¥¥ KKk
White<] 7.528 -2.646 -6.020 0.514 5.231 2.900 -5.935
s 1 t7§k EE TS EE S EE T EE T dkk dkk
cale =
A5 6.677 -2.304 -4.701 0.388 4.583 2.541 -5.036
t_%}\. ks sk * kK kK kk sk osk
FEAE AQM =Yuls
284 T A | IngPEASere | SIZE, oc, oCF, oSALES, EIL
White2] 5.742 -5.943 -4.487 0.248 4.550 2.630 -3.956
E@%ﬁé 4.996 -5.467 -3.490 0.184 4.725 2.488 -3.366
t_%}\ EE kkok EE TS EE TS * % EE R
White<] 5.072 -4.108 -3.602 0.533 4.567 2.909 -4.192
BCC =
v‘fﬁz—%ﬂ 3.906 -5.378 -2.519 0.424 4.529 2.903 =3.671
t_ EX TS ET Ty e ko k kkk kkk
White2 7.092 -3.429 -5.834 1.375 5.123 2.318 -5.630
cale =
E%Hfé 5.768 -3.378 -4.161 0.994 4.919 2.147 -4.164
t_%}\ sk sk sk osk ks &k * ok koK
AASAT M4 ®M52 20154 10¥ 1383
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The Effect of Operational Efficiency on Earnings Quality

Jayoun Won* - Sang-Lyul Ryu**

Abstract

The purpose of this study is to examine the relation between operational efficiency and
earnings quality. We construct a quantitative non-financial indicator of operational efficiency
using Data Envelopment Analysis (DEA) based on a vector of firms inputs and outputs to
estimate the relative efficiency of firms in an industry. Empirical tests are conducted for
non-financial firms listed on the Korea Stock Exchange for the period 2002-2012.

The results of our study are summarized as follows: Using two alternative earnings quality
measures (earnings persistence and accruals quality), we find that higher operational efficiency
is associated with higher earnings quality. This result shows that earnings of firms with high
operational efficiency have ability to predict future earnings, which implies that operational
efficiency plays an important role in predicting a firm's future earnings. Also, it indicates that
high operational efficiency mitigates the possibility of earnings management.

The prior research has mainly adopted simple ratio analysis (e.g., return on investment) to
compute proxies for efficiency to explore the relation between efficiency and firms earnings
quality. The simple ratio analysis has limitations in reflecting firms” production function with
multiple inputs and outputs. DEA is a non-parametric method that uses multiple inputs and
outputs to measure the relative efficiency of DMUs and implicitly allows for differential weighting
among inputs, which should provide a more comprehensive and precise measure of a firms’
operational efficiency than simple ratio analysis. While the prior research has used rank-variables,
change-variables and dummy-variables as proxies of efficiency measure, we employ level-variables

and therefore, we provide more clarifying result and sophisticated analysis. Furthermore, we

Visiting Researcher, Research Institute for Global Management of Technology for Catching Up, College of Business,
Konkuk University, Seoul, 05029, Korea, First Author
** Associate Professor, College of Business, Konkuk University, Seoul, 05029, Korea, Corresponding Author
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present technical efficiency as well as pure technical efficiency and scale efficiency, which provide
various analysis results. The majority of prior research has measured efficiency and focused on
investigating the cause of inefficiency. Whereas, this study provides empirical evidence on the
usefulness of operational efficiency by examining the association between earnings quality and
operational efficiency. Our results can help accounting researchers and investors predict firms’
future earnings by providing evidence and methodology on how to use information about
operational efficiency.

Key words: Operational Efficiency, Data Envelopment Analysis (DEA), Earnings Quality,
Accruals Quality, Earnings Persistence
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