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H2: Bl 39 ZeAo] wolds4=s 97 (DEA) ¥R 39 #AXE A4 (Malmquist
Ae U F8E € Aot &, Afde Index: Malmquist 1953) AAF W4 o] &3t
F&40] oHsE FE7RAL atEeltt eIt WA ZE Age N Vg E V17t
7h e FF oldeR F&Adol EME tollA t+ 17 T 7R Al B8-S Al
FH7RE Asd Aotk et HA 719 WA dEeR = FH

A By Algz AF AE EFo|th(time series
dynamic linear programming models benchmarked
||, o1 B against best practices: Cooper, Seiford, and
Tone 2007 Fare, Grosskopf, and Lovell 1994.
Luo and Donthu 2006). &, ¥ub&<l 252
3.1 97 2% A(DEA) Wiol 94 AlddA Y B&dnts 5

Hele) vlalo] WALE A4 A sl o

B d4e Bdls A 2849 719 gty 2 384 W3E 24 sl & F= 7ol
HAE ATste Aotk Eup tAFo2E WA S VIESR 3 WARE A9 ALt FAL
B A9 4L 4K BYHSF ALY, B9, 23 2t (Cooper, Seiford, and Zhu 2004:
FudEy] dukdei]) b 374 AERS (v E, Zhu 2003).?

&g 4E, d901d)E ol gt 4 H oA

o] 7199 HF A FI4F FFIA A v)A (1) MPL(X"' v X' YY)

L 9ggs AgHE o dAF nde (1Y ®0t+1(X0M, Yom) ®0t(XOt+1‘ Yom) 1/2

= X
200 L.okE o gtk [ @()t(Xot, Yot) @()H](Xot, Yot) j
2) X}Eja‘j“‘)ﬂ 9ot g8 J—i Td a2 B 712y AE 712 F R &840 e, §9l VE &84 3 AE Ve
&4 /Hi o A i} WA2E Xl¢r5 A FEA o HMgolnz By AEo) T X E 24T $ S}

“M*E Zl £ 7|EHor Z}EE%E*J 7S uger slu glorng Ay ATy Fdslt) dF 59, WA~

[}
E AF 34 LH94 A 24 F9 U 0y (X'Yo)E vl AYAIY (HE71FE) o0& Aol =rh(Cooper, Seiford, and
Zhu 200; Fare, Grosskopf, and Lovell 1994: Zhu 2003).
0" (X6"Yo) = min @

Subject to
2\ X < Xo
2NY 1/@ Yo'

N = 0 =1, 2, N
7] Xo L = (th"' moL )% Yo' = (Y )& DMUd T 249 A2 a4d] tigh wEghel.
WA —_r"”H SAET FUS o gE 7 F ?}‘:} AR EGEN oY WHAXE A4 AL FHH Bt g g2 gt
3, AF8-9(2005), 93] (2008), 59 (2003) 59 =& x| npgt)
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t+1 t+1 vt t
Change),o/] T 7]—}] A L]-_[—O-] A}S.ﬁ]— e o} (2) MPIO(X s Y ,X s Y)
th(7loks, 289 2005: Cooper, Seiford, and = (efficiency change) x (frontier shift)

1y 4] g b1
Zhu 2004: Zhu 2003). o7]elA 7109 724 {@)o Xo", Yo )}
&0 ¥t A e AAAQA Y 284 A @' (Xo", Yo"
. 1/2

2 59 A=E A 1 R, v ek & 00X Yo' 60X, Yo)
4wl A4 Bu 5L E¢ 5gd A 0 L YD) e (X, Yo
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.

A =Rl 7HE BRAR] VISR PAEE & Jo= 199995 20079744 % 9dztel AR
&2 ZA (efficiency frontier)E 7R 7)< 2 27890, =39 ARs AU 2 qE
A A stel w2 584 Aol detll A e A 12—7}, WEd, Fo, Fmazv),
S 2 dojA W 584 FolAA Atk (Cooper,  duwtmeln] odgjole]. o]l Frolo] ZzRS

ZAPstodT /39 M5E 20104 10¥ 1259



L=
S

)

3

=
=

°]%¥ 2006).

ol A,

103704}

&

Els

e

4,

ol

o=
T

t 9tk 2AF 717 el <l

of AH&H o5 10374

S|
ax}

o

plo

2ol

iz

1) 240l A2 71

vy
ar

(

ARE 32 A A

< Q| — —~ 16 @ o~ N ™ DI~ o m ey o O W @D
> G|= ©© ¥ e 2 AN A Slm o QA S N =™ =
=
=
1r1_ ‘Ll,._.m,ﬂ ﬂuLﬂIrL
B B T E B
= "8 Eomm X
-~ — s T =
mw],w_.mwﬂgﬁﬂﬂ:lﬂﬁ%ﬂ N © = |F < A GRS
=TT WEE RN Y O o gm | FoE|m Y
3 o1 ~< S roN S Nd S o005
S e S S I
S E S - N ™
S S
< <
— —
— N
— o~
nE il WM;]I ,_Mﬂz]r_
ok o N o N
< "0
= = 5 55
<3 < ~ ~

T M392 M55 20104 10Y

i

Slo:

1260



3.3.2 A=

year compound annual growth
F390 23 4989 o8 veo
E}Z}EO] AA st Yk (luo and Donthu 2006:
Rao, Agarwal, and Dahlhoff 2004).

M A9E 9% 97 BFANE

=2 DOE'_

=
!

A

F571 € Tobin's
ROIE 719l FAd Ads &
H&2A Bl 7 347
ofet vl AFtellA FA AER ARE-SEaL
ohH(d:

2=0]

30 HZ oo L U of
o

Anderson, Fornell, and Lehmann

FF74A|0f ojxls Y

1994: Anderson, Fornell, and Rust 1997).
Tobin's Q& 3|7 2= gt A& A% 22 S x)7
o itoll o] wtdd &S ARSSta A
e FAER ASATIY dFs Hadshe 5
A< 72t (Montgomery and Wernerfelt
1988). Tobin's QHl&< A4t Kaplan and
Zingales(1997), ¥Hd21(1999) So] A<tz Ht
25wt A AR 9 B 2o A%
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g 5 o] & T FAME FHIIA R UrolA] Ft
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FVE 71Fo R 39
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V. 24 23}
4.1 DRls 2o 584 &9 21

10371 Al digk 20009 5-E 2007d7k4] 9]
SIME ARE olgaiel? Awa WA2E A%
G AGAA T84 W A% 0 A%/87 W

o ded &4 W3 A5E WA FaAvk(E4
(2) 22). FAME AdFetgiRe] o5 L& W
s Age] SAede A to t+19 A8 e
sitt. oldll w2t F&4 AgE 200093 2001
d, 200193 20029 Aoz 20077 F

S 7z R EA Akgd x}g% —E—

3) BAlE 29 G849 A WEE A RE, pANER Has At 52 A7 AT bA AREGEL oy g 4]
o &3 71YES o AR enR 245 WA FAZL BT 247} glo} AHEE = gIglY aANEE g Alg
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4) & HoM A5F 199995 F 748 T4 ol 2d B viEdE ANt w2l A4l DEA 9 WIAXE 2| AlLtdls 200049
5 2007971419 8/ d7te] AR E AFEE S

AAST H39 MEE 20104 102 1261



olSth

© (F 29 (3" 3 ookt A
=% WHA2E A A5 AFgrol 1H0 AW
717F tolA t+12 o)Al E&Ae] TR
Oe ol 1RY o g8A4o] 43ttt
AL ulgh(Ats, 284 2005: Luo and

Donthu 2006).

Al BAE Ay fAede Ao Jhadol
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Aol dgleh. 7 719E9 E842 53] 2006
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WA 7 e Hstel mAls e 200097
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71;?;3025} 1.327 858 1.019 1.005 1963 1.073 875
el (.410) (.185) (.127) (.105) (.146) (.114) (.115)
(Frontier Shift)
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95 24
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T andom
oA 94 B
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[e]

=5 $=(maximum

74045to:
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W42 9ol gkth(Anderson, Fornell, and
Lehmann 1994; Anderson, Fornell, and Rust
1997; Szymanski, Bharadwaj, and Varadarajan

1993). FAREEIAE(RODE FEUFE ohn
9% d=E A9 ane e 24 oA

4 Bd2 vt o] sy,

(3) ROL; = Bo + B1 ECy + B2 FSy
+ B3 RTSDy + B4 RTSCy + Bs EC%;
+ Bs FS% + By AGE; + Bs ECAGE;
+ By FSAGE; + Bio EC*AGE;
+ B FSPAGE; + 4 + Q + g

7]l A

Bo @ A Wi Ak
EC;: 719 A9 Bal= 7 &84 (efficiency change)
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FSy: 71%/87 Wzl g3 Ha= 739 a4 and Montgomery 1988; A& 1990; HHA4
(frontier shift efficiency) 1999). Tobins QE %& w4z 3= UL
RISD;: T2 49 88 dol(dummy) W — A poo o g0 e waos pusan o
Hldecreasing) T T W o] A%l 2e A9 BAReoldE(RODE
RTSCyi: 2 49 #4 99 (dummy) ¥ — &
W (constant) T2 <% TFeR %7}6 ark. Aol Es Rl
EC%: 719 A BA= 29 2849 AFa (A ¥ ol A=A (forward looking) A¥HA|
g #A Blg) £ FF7Hx7F B34 (backward looking) A
R 1883 Add dE A8 A9 B gage gAegeldEd 992 W bl
AGE-j H%%};g(o_;:é;?] A =7] W&o|0tH(Luo and Donthu 2006).
ECAC;E;JJFFSAGEU- g A BEAE el @ ) Q= Bo + B BCy + Bo FS,
EC’AGEy . FS’AGEy: A% 9dAtsh 284 AFt + B3 RTSDy + Bs RTSCy + Bs EC%
7he] mAET} + Bs FS% + B AGE; + Bs ECAGE;
G A AEe wAbe oleigh + By FSAGE; + BioEC’AGE;
9+ A 71l A9 clE + Bu FS"AGE; + Bi2 ROL; + §
e © oI TO
o Aol|A] ofn] Awgh upe} o] JdE Rd o 7tzve] Rl Stata/SE 10 EAHIIAE o] &
£ 2ds 49 52842 719 A4 £84 We sto] AU
Ao} 71=/87 gt Ut &84 W AF
of F 7/HZE st FYsth Ee #= & 4.3 7 45 Zn
2] (Return to Scale)o] E&4d v 7154
& ARkete] 7HA] TR FAAE Tn| SR X AollA A old o a4 RPS o] &3t
gttt ol9oz Az BAE A dAE ¥ BAS e (& 3 2osigih. WA M 1
wigos ygeton g Al BHAs 79 & A& oW Agdle g0l desiA
A9 7M1 84w MR wAgIA & W AA FES gl AW V1YY FYe L9
A+ UE= 3}3’1"/} gojd Zo R dF3sta vk, ROIE FHHTRE
7199 AEA FFAE velle A2 oe 2d 24 2 «] otH 7Hd 12 A
Tobin's Q= O]% 9. Tobins Q Aoe B AAHJT. E&4 HFEY 14 A9 552
&AM vy AR HER AbEEo gt BEF A (+)9 %74]% ‘)rEMh_ 22k Al F=E
(Anderson, Fornell, and Mazvancheryl 2004: < BT F()Y #AE vt HA 719 &
Rao, Agarwal, Dahlhoff 2004; Wernerfelt — # Z&/4(EC: Efficiency Change)e %% 14
6) T 7 #d Hrl(dummy) Hde AT TR Foo] Wo] A2 AMEE I
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g 59 HeAls @2 30.301(2=2.35, p<
05)o14 32t Al @5e] el #t2 -15.988

z=-2.88, p<.01)°]it}. 71=/87 W3} div] &
£X (FS: Frontier Shift)e] A$ol= 12 Ad
%

of

< 9ujgta s & 4 gt
(a” 4 7W 13 7H3 2004 2% frelst
Aow A &4 AY E&A A4 (Efficiency

Change Index)® 29 A7 A EE(ROIZ Tobin's

POl WEMAS #& 15.505(2=2.26, p<.05) Q) 7o BAE Q9kste] ol vk tE =
ojlx 22k AF FEoIME -5.208(z=-2.09, H WFEY I A 44 ROI= Z}xﬂ 3%
p<.05) & Ut A= 7} A o232 2 &9 A7 0.95¢ o HAvl Ha(F, Ar=
E 79 #d G840 ol A Afde £ ® UA #A), Tobins Qe l gKo l 1. 157}
A(RODe] AsstiZl A4 55 dolAd & o HA7} H=(5, UA #4) 2 Yehg
29 oo Eeta FYAo] stetele AR
H UAEY o' Yt 4.4 7|et HEL| 21t

7Md 2 BHE A9 Z&Ao] LS E A
de FF7H7E stEetAT o= FEs dol A Aol 2 FH2 oA FAS W ¥
W agRE e FERF ARR s 2 WE § 7IE ¥ 719 AR nAe 43S
d3sta itk 7Md 29 9Fs e EE&4 4% Ade v 2 AA, A9 AR F
MEsd] A9 5 509 WA, AF T8 oA d=(Year)d 724 EJJr o) & ROIS A%
A(+)e] BAZE fele o2 yehtol i) A (intraclass) A&3A5(0)7F .0002, Tobin's
Tobin's Q& FEHHFE slo] B3 Ao 9|3} Qe A= 06542 ‘/}9]":} D meEtd B3R
WM 28 FEACED AAHT WA 71 ¥ A& 29l RO diside A9 AHgs
AA EEAY 12 A7 FEES dSIHE wE  AFEHA Rshe el Tobin's Qll taiA= o
ftol -3.917(z=-2.64, p<.01) & 93 #(-)9 2H6.54%)9 ks Ade Fau dda & F
WAE B3x, 22 AF P2 wEgte] 1.832 Atk 71949 729 EFH (o) ArHhe A
(z=2.87, p<ODE F93 A (+)e] #AS B & B gz A9 7111 9. ROIY
Aot 2eu Vle/ed W ol e A% ZAde JYd Al 31458 WAL Tobin's
FE AF 5 BRA fo FAF e QY 7FelE 43222 Usith & #EHA| ¢k
A gk A= M 29 Zde 71 AHAAL 71 g”lo] HA 2t 31.454(1%01)9} 43.22%
TEA A =B AdE 7P AR (Tobin's Q& £zt Awsla Jth(Rabe-Hesketh
Agdle #7118 goj=arrt of= H& o] and Skrondal 2008).

ol ¥ FFIAE ASAAFE Wi, o & A, & d7dAde WA 719 948 (ROD=
oyt 71w Wste] mE AUl V1Y 5849 FEWSE de Rddie A dAE FHEe
Higle FF7H 0 EoE 9FS XA e A 2 ST o] fA o]A”(2006)0] <JshA
7) A (intraclass) ABAF() A% o p(71d) = % / (0% + %o + d%).
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(£ 3) HA= 2y 2N Bauiselel 2

ROI Tobin's @
B z B z
g -292.372 -2.66% 3.341 3.40¢
BYEEA
EC: 24 79 &84 30.301 2.35° -3.917 -2.64%
FS: 71&/97 w3l thy] 584 15.505 2.26° 342 43
RTSD: 249 #d du| (A7) 4.728 3.14% -.070 -.40
RTSC: R #& oju](29) 5.178 3.13% 298 1.54
T
ROI: ZFAHEg0]9 & - - 020 4.52%
AGE: &% 9 977 2.14° -.084 -1.59
a8 AF
EC? -15.988 -2.88% 1.832 2.87¢
Fg? -5.208 -2.09° -.035 -12
wAE I}
ECAGE -.943 -1.54 131 1.85*
FSAGE -.961 -2.20° 017 .33
EC’AGE AT3 1.84* -.063 -2.13°
FS?AGE 334 1.95* -.008 -0.41
o3
0 (A%) .096 249
0o (719) 4.150 640
0 6.126 690
Log-likelihood -2404.011 -864.762
Wald x° 40.29 45.79
1) *¥AlE p<10, @EAE p<.05, &FAE p<.01
Tobin's Q
3 ROI

P EC (M AGEEA AF)

(3 4) Foh/32gt 4 A™ (EC 71F)
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Effects of Brand Management Efficiency on Firm Profitability
and Shareholder Value®

Dongdae Lee™

Abstract

Study results have shown that effects of firms interim performance of brand management
like sales, sales growth, market share, customer satisfaction, or brand equity on firms  final
performance like profitability or shareholder value are not consistent. Most studies focusing
on the relationship between these two variables ceremonially omit input factors for the brand
management in their study design. To deal with such a problem, current study employs
brand management efficiency index calculated through Data Envelopment Analysis. Data
Envelopment Analysis considers input factors as well as output factors for the calculation of
efficiency. In the current study, 4 input factors - assets, salaries, general administration expenses,
and advertising and sales promotion - and 3 output factors - sales, 2 year composite sales
growth rate, and operating income - are used for the calculation of efficiency indices.

Two hypotheses are developed in the study. Hypothesis 1 is about the relationship between
brand management efficiency and firm profitability, and hypothesis 2 is about the relationship
between brand management efficiency and shareholder value. Because firm profitability has
backward looking nature, the relationship between brand management efficiency and firm
profitability is hypothesized as having an inverted U shape. In other words, although firm
profitability would increase as efficiency gets higher, it would decrease after efficiency exceeds
a certain level. The relationship between brand management efficiency and shareholder value
is hypothesized as having a U shape due to forward looking nature of shareholder value. That
is, initially shareholder value would decrease as efficiency increases. However, as efficiency

increases higher over a certain level, shareholder value would eventually turn upward.

* This work was supported by the Korea Research Foundation Grant funded by the Korean Government
(KRF-2007-327-B00241)
** Professor of Marketing, College of Business Administration, Dong-A University
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Using Malmquist Index formula, this study breaks down brand management efficiency into
two elements - Efficiency Change and Technical Efficiency (or Frontier Shift), and then tests
the effects of these two brand management efficiency indices on firm's profitability and shareholder
value. In the study ROI and Tobin's Q were used for the measures of profitability and shareholder
value respectably. A set of panel data from 103 firms listed in the Korea Composite Stock Price
Index(KOSPI) and Korean Securities Dealers Automated Quotation (KOSDAQR) between
1999 and 2007 was collected and used.

For the analysis of data, two 2-way error components models using ROI and Tobin's Q each
as a dependent variable. According to analysis results, hypothesis 1 was strongly supported.
Efficiency Change index and Technical Efficiency index both positively influence firm profitability,
and square terms of two efficiency indices are negative and significant. As hypothesized, firm
profitability (ROI) initially goes up as efficiency increases. After a certain level of efficiency,
however, firm profitability went downward. Hypothesis 2 was partially supported. Only Efficiency
Change worked as hypothesized. Efficiency Change index has a negative effect on Tobin's @
and its square term has a positive influence on Tobin's Q. In short, as Efficiency Change index
gets higher, shareholder value gets lower. After Efficiency Change index exceeds over a certain
level, however, shareholder value starts to increase. For Technical Change index, no significant
effect was identified.

Results of this study tell us a couple of lessons. First, brand management efficiency should
be pushed up only to a certain limit. If a firm's efficiency level is too high, firm profitability
could be negatively affected. Second, performance indices for a firm need to be distinguished
into two groups. Forward looking indices like Tobin's Q, EVA(economic value added), and
FCF (future cash flow) represent a firm's profitability, and backward looking indices like
ROI(ruturn on investment), ROA(return on assets), and ROE(return on equity) represent a
firm's market value or shareholder’s value. Effects of efficiency on firm performance are different
depending on types of performance index.

Limitations and future study for this study are as follow. First, representativeness of sample
needs to be improved. More diverse firms should be included in the data set. Second, percentage
of variance explained would be improved if more related variables were considered in the
model. Examples of such variables include R&D cost, competitive intensity, and customer
satisfaction. Third, analysis results using SFA(Stochastic Frontier Approach) would provide

an interesting comparison point. DEA results often need to be compared with SFA results
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(Murthi, Srinivasan, and Kalyananram 1996). Fourth, future research need to figure out why
Technical Change index does not have any significant influence on shareholder value. It seems

to have an effect, yet the effect was not identified.

Key words: Brand Management, Marketing Efficiency, Marketing Productivity, Data

Envelopment Analysis, Malmquist Index, Panel Data, Firm Performance
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