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| Abstract |

Growing interest of stakeholders on corporate responsibilities for environment and tightening environment
al regulations are highlighting the importance of environmental management more than ever. However,
companies’ awareness of the importance of environment is still falling behind, and related academic works
have not shown consistent conclusions on the relationship between environmental performance and econom
ic performance. One of the reasons is different ways of measuring these two performances. The evaluation
scope of economic performance is relatively narrow and the performance can be measured by a unified
unit such as price, while the scope of environmental performance is diverse and a wide range of units
are used for measuring environmental performances instead of using a single unified unit. Therefore, the
results of works can be different depending on the performance indicators selected. In order to resolve
this problem, generalized and standardized performance indicators should be developed. In particular,
the performance indicators should be able to cover the concepts of both environmental and economic
performances because the recent idea of environmental management has expanded to encompass the
concept of sustainability. Another reason is that most of the current researches tend to focus on the motive
of environmental investments and environmental performance, and do not offer a guideline for an effective
implementation strategy for environmental management. For example, a process improvement strategy or
a market discrimination strategy can be deployed through comparing the environment competitiveness amon
g the companies in the same or similar industries, so that a virtuous cyclical relationship between environmen
tal and economic performances can be secured.

A novel method for measuring eco—efficiency by utilizing Data Envelopment Analysis (DEA), which is
able to combine multiple environmental and economic performances, is proposed in this report. Based
on the eco—efficiencies, the environmental competitiveness is analyzed and the optimal combination of
inputs and outputs are recommended for improving the eco—efficiencies of inefficient firms. Furthermore,
the panel analysis is applied to the causal relationship between eco—efficiency and economic performance,
and the pooled regression model is used to investigate the relationship between eco—efficiency and economi
¢ performance.

The four—year eco—efficiencies between 2010 and 2013 of 23 companies are obtained from the DEA
analysis; a comparison of efficiencies among 23 companies is carried out in terms of technical efficiency(T
E), pure technical efficiency(PTE) and scale efficiency(SE), and then a set of recommendations for optimal
combination of inputs and outputs are suggested for the inefficient companies. Furthermore, the experiment
al results with the panel analysis have demonstrated the causality from eco—efficiency to economic performa
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nce. The results of the pooled regression have shown that eco—efficiency positively affect financial perform
ances(ROA and ROS) of the companies, as well as firm values(Tobin Q, stock price, and stock returns).

This report proposes a novel approach for generating standardized performance indicators obtained
from multiple environmental and economic performances, so that it is able to enhance the generality of
relevant researches and provide a deep insight into the sustainability of environmental management. Further
more, using efficiency indicators obtained from the DEA model, the cause of change in eco—efficiency
can be investigated and an effective strategy for environmental management can be suggested. Finally,
this report can be a motive for environmental management by providing empirical evidence that environmental
investments can improve economic performance.

I Keywords | Environmental Management, DEA, Eco-efficiency, Economic Performance
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Hagom BRE T 15 BT Sy AR Abolo] Fel BAH] 9]
25 R 51 Russo and Fouts(1997)+= 2437l 7142 270d SR A G- 49 =9
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o] 71%& & Clarkson et al.(2008)%] H7[A|+& &-g3lFoH, TR AA+= 20104
#7 ol AFH TR dojgio] o)A o] g 7H5dt 719 229 aake B
WAARE /2R SHSEon], AANRE FA/0] AFRY FASYEE 2
Astlch B4 A FASET BT Aoloi fol3t el TRAA o] i RO
2 ekt ot B ntel AAE At Aoleli olgt BHAS WA 4 Qgick

R4 AAA Ao 200 BeAel ks A8 ATEA Walley and
Whitehead(1994)= -4 FAb} 71 7HH &= A5 H EAleka AFshe S8 824
ol ek e FAs w102 J A Te] RAA G w1 S glom 3
71202 ofof gt o] A Mol A e A ol A HHHU UEE of
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9] 7HIncreasing Return to Scale: IRS) =+ f <=9 A7 (Decreasing Return to
Scale: DRS) AYej = #A ¥},

T3 DEA= 7|22 o= H| K2 o] digh 7hgof 7]x 3} W7 ol &
At s A FaL Aol 71xsto] Fdadof it AE=2 Xl—ri*i
o 4= ok ARPE F45ks d loiA= DEASE o] FAAF A2 34(in
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al, EVA, 247k viETH(GHG) 3 ¥7]& siE(WST)< 4l
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3) B 3 ZUY = UNKEAES tf2|H0|H, SEEXHES SEEA U 2FHE2 2 SHAAN EXHE
F5tAtE(Invested Capital) 22 A2 AES) EH 2lH0|H, olUX| AEEE 27| & AR & MU ABHE TIE et
on, 8 Y2 = I Kot 5 84 Ao/t MEHS F EV (Economic Value Added: ZMX RIt71%)=
MMM M0l 7|HEII7ER|2tE CHE JHEC R 7|ge g 0|°'01|H I, 28, AHEHIE S2 M5t AME sISE
J1&9 oS oojstH, 2ATtA HEFH2 scope 1 E 20f OHEr te AUEA HEEsS Zdstn US

4) 12 ZAH YUXEZM 200 M E85t= 1) EVA 0[J0| = 2) HEM, 3) HEM Y EVAE MEHS ZESHH 3H
o MM ZHES Y5t dEZE 242 SHUH, 3712 AN ZHM MAEEH dZsSHa ZHE dat Aol
SOOI 2(+)9 AHo| ZMEES EQSHHS

5) LHMIZ DEA 2@ Q| EtE At TH2iol 27 = Y| ots BA O UCH =, DMU 4= thH| X[E47F HOIXH 5840 =2
DMUQ| 47} Thotx mHEH0| XatECH Y2 Z¥o| EHHEE =0(7] -rIOH)d DMU CiH| M2 20| X|HE MHStH 2
o mMHHL FMEX[TH DMUS R EME ERXMOE ZFols ZHY EHEEE ROPXICH

6) 2(-)o MEZ0| st A X2\t at ojof st £5H& ZHE Korhonen and Luptacik(2004), “Eco— efficiency

analysis of power plants: An extension of data envelopment analysis”, European Journal of Operational Research
154, pp.439-4400 HMA|=/0f /UM 0[2{Tt i8S £5 19 FHRN +E5US. FIE F 7HX| HH Ma2ldHS 0/
ot0 2 7o EES9 dZs24S lush 2, £ WHAM MEE HZSEM0| SHEHS SsIUS
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4 P HF FYUsel Azutol gat ahde /& F
3 giek WA Equse] B4 Auw A 4749 7H2010-20131)

Age A5}
71 4E 0] 2919 S(EMP), 27 H]-8(NV), oLl 2] AHEZHENG), $5 AHEHWAT)=
Z7Vel= Ao Ytk 22U Y 4= 20109 FH+ 16,339 o)l A 2013 17,5357 & =2 <F

73% Ax =7} A48 dA] 20108 Ht 76,778 oA 2013 86,3691 Yo =
125% =7}, oUA] AREFE 20108 Ht 29,352T)(TeraJoule)o| A 2013\ Hot
35222TJ= 20.0% =7} 854 A2 20109 Ho 20,189F EoA 2013 HA
23,1963 EO0.2 14.9% Z7}atc}. 3 AAZW A 3 2 A7k~ HjZEHGHG)S 2010
H Ho 2,988 EofA 2013d H 2,657 EO = 9F 11.1% ZAstEA T, 7| &
Hl| & =H(WST)-2 2010 ﬁé-_nL 162,289 & 0| 4 2013 177,331 E 2 &2 °F 9.3% =7}5}9th
TS AAA AFR]EQ EVALE 20109 H+ 206,685 of A 2013 219,579 o
= oF 62% Z7letarh AAH R 2 acle] /8T vwsle] RS 2 7
A A Fhol uwﬂ Aol 1L 71@4 Aw ﬂﬂﬁx@@ol SEEE

=
EMP INV ENG WAT
GHG 0281 (0.006) 0543 (<0.001) 0.928 (<0.001) 0947 (<0.001)
g WST 0543 (K0.001) 0432 (<0.001) 0.366 (<0.001) 0424 (<0.001)
EVA 0633 (€.001) 0582 (€.0010) 0478 (<0.001) 0492 (<0.001)

20



0%

DEA B 7|gte] olZsSMl ZMY 4o Aoy

4 B. DEA 24 ZBH+S9| VIsSHE

2010 2011 2012 2013
B o o= o= == =}
o nis fugle=1 i frgle=1 JOLE b= T [S)=!
- EX - TR - Ny - Ny (%)
EMP 16,339 23311 16,652 23,140 16,926 21612 17,535 22,116 13

INV 16,778 | 113584 84550 | 14799% 81,737 | 110497 86369 | 127,255 12.5
ENG 29,352 34,632 31,123 36,332 33235 39,235 35,222 42,492 200
WAT 20,189 42625 21,506 48669 22,143 30,085 23,196 30410 149
GHG 2,988 6,491 2,859 4,700 2,562 3469 2657 3633 -11.1
WST 162289 | 200898 | 185584 | 276128 | 178007 | 241228 | 177331 241,998 93

EVA 206,685 304,090 203,373 341,926 237,088 457573 219579 388,179 6.2
F ) ATEA 7 A0 Aol $AE ARAS, hEe) $XE povalue LEhd
2) W4 EMP: 99 4, INV: SARAUE, WAT: 84 A%, EVAT AAH H7HA
WST: 718 WE%. GHG: L7k~ WiE®, ENG: oA A8,

3 ol=agya ZAE dale Awd 2Ng A 1 9 2guA

32 AEs] Stely] YA ol F M 1

O

e Fore golE S FUT LG o] G4
WA A4 A5 Afole] ol arel FAAR LA AEAR A
3} AQE F3 A5t ek WA Aol e AAH At o ma el W

X
2 AYRslE AF5) 3 AFRGS b ol A
EEt = ﬁlEPtfl + ﬁ?LEVthl + B:}S[ZEtfl (1)

EE: o] Z&&4(TE, PTE), EP: AA& A1} (ROA, E¥ Q), LEV: ¥x}ju|&, SIZE:
LN(Z-AH:h)

S Egol AAA Hakel Bl AaAS sty 9istel 4 @F Ak

EP, = \EE,_+ B,LEV, | + 33SIZE, 2)

21



Al A Q)9 ol Za-gdT FAIA Ao Aol it 452 7|24 em A
AsHOLS) e r =4 4= Jlo, A EaAoly A= 544 avel gol
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ERl Q: 7Q, =By +BEE,,+B,LEV, ,+ B,GR, , + 8,SIZE, ,+ B;BT,,+ 58,YR  (5)

2] (6)2 Collins, Maydew, Weiss(1997)2] At 3o oZa-&4d ARXE F7}519]
NZEEA Aol F7HP)Y F(He BHde 7HET 7HA R % (Price Model) &2 o

Fag&49o 7txTHA(value relevance)S 243131} St

Price Model: P,, = 8, + 5, EE; , + B, EPS; , + 3;BPS, , + X3, YR (6)
A ()& FAN40l 8L B4 WS slo] o LEEA A H} 420 B(RET) Afo] 9] of
(#)°] TAHLS 7PH3E 52982 % (Returns Model)o]}.

FE;, EPS,
Return Model: Ret,, = 8, + 3, 7., —i—BQ .,

ofZaE/dut AAA ke ATl et ASEAS AAGHHY FHo s
olalo] g5 3] = F(Pooled OLS)S o|-&5to] A sta1A}l stch
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DEA Z& 7|8tol o

IgEdL ZH

0x

atol A

e

0x

V. etds 41 4N duto dad 2MA
1. 7184 &4
o ZEE&A(TE Y PTE)Y} AAZA Aute] #AA B AHgE= F4a Wl figh
7)1 SAS <& 5>9] gjd Aof AAE ] Qlct. WA 2 Ao ISl oz a S
d TE ¥ PTES] 79 H (5915 22 0.55(0.48)2f 0.75(0.64) 0]t} =24 W<l
ROA®} ROSO| H(FH)= 22 7.18(6.05), 6.39(5.94)0]™ 7] 47FA] W2l EHl
Q(TQ), +7HP) H =7} &(RET) S| H+H(F )= 22 0.93(0.69), 189,596(89,500)
91 1.11(0.96)°] t}.
<3t 5>9] 3jd B= F& Wof i3t moj&/Aaojut A A S e gl
g BAA AAE A *0%94 4=X]+= Pearson @A q=0] 1L, Al shcke] S=%]
+ Spearman Aot} Z W4= AFo] 2] Pearson AfA| 422t Spearman Af3HA| 4=
£ 7R s dA5h, JaHel o Za-84 TE 9 PTES} 54142 ROA, ROS,
EHl QTQ), F7HP), 7t E(RET) THoll= 2431 F(+)] AdaA 7t £A8kaL
U YERH L
| 25 dZsSd0 ZAMA ot X[H7e| J|aSAE ¥ &2 2
I A OITZZEAT ZHE N1 XNEO| 7|=EHE
g LR BEELR Al = =25 752 #IcH
ROA 718 6.2 4772 °P 605 1160 2508
ROS 639 5% 1048 065 5% 909 2706
TQ 093 094 009 037 069 116 377
P 189,59 071,093 13,700 3885 89550 207250 | 1507,000
RET 111 053 047 080 096 117 341
TE 055 030 012 030 048 080 1.00
PTE 075 030 0.12 043 064 091 1.00
LEV 062 033 021 044 059 069 200
GR 116 041 042 100 109 122 250
Sz 1318 043 1209 1286 356 1344 1433
BT 117 033 031 098 115 138 193
FPS 13,567 26,670 47677 1588 5349 16,036 175,082
BPS 97.7% 140611 8614 29584 54,968 124,126 892,045
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B ROA ROS TQ P RET TE PTE
ROA 083° 068° 052 03 050° 035°
ROS 083 041° 041° 028° 033 030°
TQ 068° 041° 0.46° 0.19° 054° 031°

P 052° 041° 0.46° 0.15 035° 036°
RET 030° 033 027° 0.26° 0.24° 019°
TE 050° 033° 054° 0.35° 0.34° 0.71°
PTE 035 030° 031° 0.36° 0.19" 071°

1) ¢ p<0.01 b: p<0.05 a 0,
2) Mol Ao
ROA: ZAAFERSC1E, ROS: W& H50]0E = ©7]do]o)/TF7|uj&oH
TQ: EXl Q = (BEFAATL + SAFAIR7F + F82A - F-52KD /EA4
RET: P; / Pry, (Ps ¢7] BhS3lY] 39T 71, Py 719 39Y Z7}
TE 7]&88&4, PTE: £47]&884, LEV: 2A0E, GR:Y7|u&/A7|mj&H,
SIZE: LN(ZAHb), BT: AlAwEl, EPS: F9<eo0]Q], BPS: Fo<waM4t

Es

=

22887 ZAA a9l A S

NRTEGT FAA e ApA o dhsto] dd o] NAEL Ag-s LYH
Ao ® bt nAay 2yt sjd o JiA EA eAE dEMeR (S gEa
I 2L AEg B4 Aits < 6o AAEo] gtk WA wid AdA A a
mye 283t fd o JHHEA ol tig F A4 23, A B4 exkgo] 00]gk=
AF7Hd ol 71ZtE o], sd o] A EAEE Lesfof T & & vk ¢, nA AR
Pt FEAY ZFof et she-21t A (Hausman Test) 23}, 3d 9] A5/ 2t
A 78] AuaA7E 00lehs AFTHES 7148k nA Ay RS AEste
ol HiEAgHS & = qlok 1A o w=d 7R 5ot I 719 ROAE &
719] ol AL S0 WAEE 7ML AL FAR LR FoJshA] g Ao &
AEjglon], 1719 Rl Q= 9719 dZaeA T g HAE 7HIAN SAK =
oot e Aoz EA w0l AAA dutriE oZasdre] e Ak &
= Aoz YUyt




DEA 23 7|8to] olZE&S8Mat AMAE MOto] HN

H 6 OIZs=d0 A dato| lnjatA 24 Znt

W2 A SNA 81t - ND=SE: BE, =B EP, +B,LEV,, | +B,SIZE,

EE TE PTE,
e ST ZEa7 ST a7
0145 0048 0038 0.006
ROA 1 1 (1) (054) (-0.15) (0.04)
0243 0341 0188 0098
G |+ (113) (178)a 039) (057)
v |4, 04 | oms | omt | otes | om0 | 0% | 008 | 005
-1 088 | 020 | 14 | 109 | 04 | 03 | 030 | (016
0621 0108 | 0191 0,009 10 | 1310 | o4 0178
SEZE T sy | o2 | o | oo | 0w | qe | o |t
Fax 00001 | <0001 00494 | 00388
Hausman (00001 | 00466 (00001 | 00001
7 08038 | 08872 | 00547 | 04293 | 0407 | 04089 | 001% | 001e4

e B OZ=8Y — ENAN gk EP,, =B,EE,, | +B,LEV,, |+p,SIZE,,

i

EP ROA, 7Q,
IS I ESE=s StEo it EESE=s StEo it
|| e o B e
S <?fg§fb (823)% (?:ég?b <2221$?b
v | o] 08 | e | o [ o | o [ s | o | orm
(106 | (189a | (065 | (2036 | 070 | 13 | 09 | (113
| .| 208 | 230 | 0w | ow | 1w | 151 | o050 | o0su
= @ote | G2e | 08 | 02 | 62 | GRe | @G | G
Fan 00007 | 00100 00001 | <0001
Hausman 0002 | 00040 00008 | 00021
7 07201 | 06207 | 02%0 | 01241 | 0946 | 0%08 | 03165 | 02657

F1D (O)Y 2 -3 Qg ¢ p<0.01 b: p<0.05 a <0.1
2) W2l Ao
ROA: ZAHMIEAFOE, TQ: EXl Q, TE: 7|&&&4, PTE: &57]&€884
LEV: EA8])&, SIZE: LN(ZAH4h

% %(dynamic) sdelole B WAl FAH S mHo] ZFsto] AAY
15 SA3ta, R a&Ao] FAH Aol 2712 HRE AFH=AE PES)

=
=
3 Zlolch. <3 7>of ANE ANY 2P APAo] $4stha AE DR 1Y

=

=
T

1o
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o o2l 21712] ROASE 719 ROA Afolol et el #A4E w7 ook
NIEEH A9, AAY FAE BASALNE B8 TE] 3 A 09972
N 1% 2o FAHOR HOIT 599) BARE HolE900, PIES] HAS
069724 5% FFolH FoAHQ FH)e WAl EATTL U zwswuk
£l QE AXWSE BEY PR Byt vl Eul Qo 97l &
Q Abolelli kel BaAAo] ATt o 2oln] Fak Ao HAH o HEE
9| 7S TESH PTE % 5% S20|H 29221 9 o HolF g
<E 6>9] $4] Fakel o] A719| LAEHL G719 FAH HIROA L £
Qell 2159l FFL u1xu glom o|2t
of thah oo i 3
SAS A S Al
of AAIA Aol AwelA A
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E
S
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x
1o
i
o
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r
N
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oZi
HE
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é
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i
N 1o
P
:?:13
ﬁm
o ox
£ o
B 2
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/\L
RN
Vo=
A=)
mlo ox
aL

I A OZE8Y - ENAN gk EP,, =B,EE,, \+B,LEV,, |+p,SIZE,, |
=< g5 ROA, 9
7S TS ST TS ST
012 | oo | 0o 039
A
ROAv |+ gy | 020 | 159 | @oee
0001 | 0088 | 0650 | 0659
T
Qi | F 000 | (58 | (1030c | (117c
0997 0459 0217 0208
1F,
O R R (304)c (208)0 (212
0697 020 0,199 0203
PTE,
N (198)b (198)b (201 (197
v e B | e | oo | ol | ooz | o0 | a0 | 00w
-1 (116 | (1892 | (050 | 130 | 078 | 116 | 089 | (084
oz | o | 2% | 23% | o9 | oo | 11 | tuer | oo | oots
i1 B3 | G | dm | 08 | wwe | Gse | 01 | 02
Fz 00065 | 0432 00008 | 00023
Hausman 00001 | 0000 00001 | <0000t
7 07258 | 06303 | 02638 | 02642 | 09546 | 09511 | 0736 | 07541

09 F2 t-gE Yrdh ¢ p<0.01 b: p<0.05 a 0.1
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N
i
i)
ghis
>
H
ol

7HA 1. ol ZaEdT 7199 =948 Alolole )9 BRAdo] A%t
P, =Byt ﬁlEEz',s +BLEV, + B3GR, + 54S[ZE77.¢ + Eﬁj YR,
<E B2 o mELAC] Gt =s) W AVt =s+1) S Aol WXL B B4

]
al7] 913t §% 57128 (Pooled OLS)e] B4 AT 24 o2& &4 7 ROA U ROS)
1 Ag} B o] AlAlsa 9k,

r
D
oX,
fllo
£
il
>

EXNEEEREEDRE

2
H
0x
HI
1z
my
-

WY A ROA,, =B, +B,EE, , + 0,LEV, , +3,GR, , + ,SIZE, , + X3,YR

N EE=TE, EE= PTE, EE=TE,_, EE= PTE,
7 B2

Al tax A= 2k Al tat Al tax
o ? 0278 173 0.327 175° -0.146 084 -0.141 -0.80
EE + 0416 451° 0.688 293 0.361 337" 0.309 318
LEV, +/- 1 -0238 -2.66° -0.3% -4.35° -0233 208 -0.369 378°
GR, + 0.162 1.80° 0209 2.18° 0.461 281° 0544 33
SIZE, + 0.119 1.35 0.669 285 0.115 1.30 0.064 0.73
YRy, ? 0.152 -0.61 -0.188 0.72 0.248 1.04 0.268 1.11
YRy, ? 0377 -153 0474 -1.82° 0019 008 0.022 009

YRy3 ? -0.567 024 -0.646 240°
=y R’ 0.3418 0.2582 0.3273 0.3123

n R 69

I B. ROS: ROS,, =8, + B, EE, , +8,LEV, ,+3,GR, , + (,SIZE, ,+ 50, YR

EE=TE, EE= PTE, EE=TE_, EE= PTE,
7 2= —
A= -2k A= [ H= -k A= -k
o ? 0357 179 0.3% 2.00° -0.102 -0.53 -0.093 -049
EFE + 0.280 268° 0.765 309° 0.248 213 0.269 256°
LEV, +/- -0.192 -1.50 0212 285 -0.149 -1.33 -0.2471 -231°
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T EE=TE, EE= PTE, EE=TE,_, EE= PTE,
o A% 2k A% 4 Az 24 A% 4
GR, + 0.047 046 0.086 085 0293 164 0.349 2.00°
SIZE, | + 0.192 190° 0.839 340° 0.190 1967 0.159 1.72°
YRy, | 7 029 -1.04 -0.306 .11 0.160 061 0.160 062
YRy, | 2 -0.564 202 -0627 2.2 -0.118 045 -0.119 -046
YRy | 2 -0573 -2.00° -0643 221
S R 0.1547 0.1760 0.1413 0.1667
n R 69

Z: 1) ¢ p<0.01 b: p<0.05 a <0.1
2) W49 A9
ROA: ZEAJAFER}4:0lE, ROS: HjZ& 4o TE: 7|&8&4, PTE: &47|&
LEV: Hj8]&, GR: DP?IUH20“/%47]11]1"0H SIZE LN(ZA4D), YR: HEE]U]

ml
o
ox.

Sz A B2 $09) 949 BALE AAL D, AHAGHE
(2] FoZel BANS HA 3 G AT HAE G ¥ 7] AR (SIZE)E )
o TS vH T YA, BAHOR FolshA 23 Ao vhehgrt

o)y AERA ROSE FHWUSE B30 Gl 9l B A= o] A &4 TES
PTEL ©7]] ROSSE 1% 42004 922l FHe Balge 7Ha 9o 47]9]
ROSS} 5% 42041 21 5el of)e] BaAME 7 932 selstact. /e 54
MeRA PelA) e 20 BAYE 7T 9on, 4FHGRT 7]ITFRE
¥ FFL AT Y Tlshant

< 89 A AREEAT 2o\ AT Abolel HIT O] ATACl EAT
the o) sHHol A EASE ujshel ol FANAHE] o] 55k
BAUH FH7) S EYFORN £ TARHS HET 7 QUSS AT T
A Uerda 9 Re® Z19o #3AAel A 7199 ATt A= of
e ofvlgict
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DEA 2@ 7|ttol o|ZE8A4 ZHH

i)
0x
[
10
re
e
0x

4 o224 7Y Ne] WY B4 23

7147HA ZHRIEa&4d 3 71d7H1 9 BAE) e desh] A%t 7S 24

o et 2.
714 2. S REE AT 7|7 Abolelis ] BEA o] EAfTTE

ExlQ TQz‘,t =By + B EE,  + B LEV, , + B;GR; , + 54S[ZE77.¢ + 5;B T, + Eﬁj YR
Price Model: P,, = 8, + B3, EE; , + B, EPS; , + 3, BPS; , + X3, YR

FFE.
Return Model: Ret;, = 3, + [, 2

i,t—1

A
L

H9 OIZSSY 7|g7tx|e Aty 2N Zot
Q

© TG, =Pyt B EE, , + B,LEV, , + ,GE, , + ,SIZE, , + 3BT, , +Eﬁ_1 YR

B EE— TF, EE— PTE, EE— TF, EE— PTE,
7t 23
A= 8k A= -8k A= -8k A= -8k
o ? 1.314 390° 1.468 387° 1.031 318 0.929 266°
EE + 0436 486° 0.207 2.46° 0.374 413 0.241 2.00°
LEY, +/- -0.261 290° -0.3% -407° 0252 287 -0.380 421°
GR, + 0.082 094 0.106 1.07 0.275 1.98° 0.362 247°
SIZE, + 0.057 067 -0.179 -0.74 0.090 1.20 0028 0.36
BT, - -1.039 382 -1.133 370° -099% -3.9° -0.909 334
YRy, ? 0.041 0.17 -0.007 -0.03 0.226 1.10 0254 1.16
YRy, ? -0.09% 0.39 0.1% 072 0.100 049 0.104 048
YRy 5 ? -0.360 -1.46 -0.388 -139 - -
> R 0.3828 02115 0.4067 03214
n R 69

IHE B. Price Model: £, =6, + 8, EE, + 8, EPS, + 3, BPS, + £0, YR

EE=TE, EE= PTE, EE=TE,_, EE= PTE,
JIth 25
Al -2t H -2 Az -2t Al -2t
A ? 0073 091 0083 2.00° 0.123 142 0118 -049
EFE + 0.169 417 0.123 203° 0.114 2.24° 0112 283
EPS, + 0287 03" 0407 3.09° 0243 178 0253 459°
BPS, + 0611 108° 0526 3.98° 06% 497 0652 459°
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o™
1%
O

Il 25 EE=TE, EE= PTE, EE=TE, EE= PIFE,
T Al -2 H 24 Al -2 Al -2
VI, ? 0006 0.06 0023 019 0.168 139 0.165 134
YRy | 7 0082 073 0115 094 0092 0.77 0087 0.71
YRy | 7 0203 175 -0.19% -154
S R 08615 08343 08573 08530
n sp) 69
I C. Return Model: —P + i P8, + Y3, YR,
= (. Return Moae 7 1—/3[, ﬁlR 1+/32Pf ) ﬁ‘P, 1+ [3
H o EE=TE, EE= PTE, EE=TE,_, EE= PTE,
T Al -3 Al 24 Al -2t Al -3
Mg ? 0320 287 0312 254° 0199 091 0,195 1937
EE/P | + 0.198 247" 0.156 218" 0142 198° 0.105 198
EPS/P | + 0.424 485° 0440 4.98° 0173 266° 0179 03"
BPS/P | + 0.185 195° 0230 253 0.117 168 0098 046
YRy, 2| 0198 247° -0.156 -1.98° 0070 -048 0076 053
YRy | 7| 0623 -316° -0615 -308° 0.156 136 0.111 097
YRy 2 -0.459 217° 0478 219
S8 R 04467 04332 02846 03079
n Q@ 69

Z: 1) ¢: p<0.01 b: p<0.05 a 0.1
2) ¥4=9] A9
TQ: E¥l Q, P: 7] thZalle] 39 F7k, RET: Pi / Py
TE: 7|%&a8&4), PTE: ©47]4884, LEV: B38E, GR:Y7|u&d/ A7 mZ,
SIZE: LN(ZA4b, BT: A& EH, YR: WXtu], EPS: F44o0]2], BPS: F<&AAL
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