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Malmauist 44 A5 A17F 580l whe} oA A sl o] v slE S ek
HHH O 2 Caves, Christensen and Diewert(1982), Fare, Grosskopf, Norris and

Zhang(1994) S o]l whdsl Wb o]t} =Quake] Malmquist BAH x]#(l\/ﬂ)% o

A3} ko] vbebd 4 2ltH(Cao, Lv and Zhang, 2015). thS AleA] ( = t7]
o] BE(x)¥} A& (y)9] zZgtolaL, (ofh ¢yt t+17]9] Em%(x)ﬂr =
(y) Z3olw, DY = t7] AZsEola, DIty ) & t+17] 74?4?15%01
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MI= X
( Dia'y) D)

Malmquist A4 A|5=7F 1RT Ath= A2 Aibe] S7hshs As yehdal, 150
].

2t AL A o] Zaste AS YERE Ao, 12 Aikd 9] Wshr) gl A
o]th(Cao et al., 2015). 34, Malmquist Y23 AFE o8 23} o] F8A4H3}
(M)t 7])“3135}(1%1@ Fo® RdY F da, aFdNse Trasdis
o} FEEEAAHSIY] o7 AT 4~ dtH(Fare et al.,, 1994).
Dt+1(‘rt+1 yt+1)
M, == = 7
ech ( Df(xt,yt) \J
1
DT( t’ t) D?($t+l7 t+l) 5
Mi,,;, = til ! tjrl t+1y i1
DI Y2ty DYty
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ech

(Dj+l(xt+1’yt+l)j

1
Df(xt,yt) Df(l’t+17yt+1) }5
Di(z'y') )

X
Dfl(xt,yt) Dctﬂ(l'tH,yHl

Aol m874 B AgHstel JEkE A=

% ol A= Sufian et al.(2016), Sahoo
and Nauriyal(2014), Sufian(2011), 2893} 7] (2014) =9 A= niEo 2 7149
i Ristel] Qs mA F e 89 &5 (R&D) FAAH(14), Q1714
HlE(ECD, BviHHlE&(SED, At Asset), XVW%M@ER) 2 fEHE(CR) &
AAstRTh 712 AT (Sufian et al., 2016; Sahoo and Nauriyal, 2014; Sufian,
2011; A8E 3, 2014)9] 712 o & ATelA M| ad1d) 7199 &
SANSH EFFCeH) 2 AASAS(TFPCH)YS] A= the Al o] xdd 4
AaL, olE Asstazt gk v AeA 7rPCH L t—171914 t7]17hA] €] Ak
W3l EFFCH T t—17191A t717149] a&4W8, nreD T t7] §A8E 2]
T, InR&D, v t—17] Algs AAF, 4, t7] FZARE AAWF, InECT
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<> t7] JIARRE AU, InSEL> t7] BufHElE AU, Indsset, > t7] F
Ak AAUTE, InERS t7] AZIAFENE AAUT, InCR,2 t7] frERlE A

55 ougt.

TFPCH, = a+aInR&D, + a)ln R& D, _, +asInlA, +a,In ECL + a;In SEL +agln Asset,
+anER, +aglnCR, +e

EFFCH, =a+aInR&D, +a)ln R& D, | +a4lniA, +a,In ECL + a;InSEL + agln Asset,
+alnER, +aglnCR, +e

FEAZ799 SHAEEL Sahoo and Nauriyal(2014), A= 71713(2015), A4
(2011), A45.(2001) 52 A7tell 7128 of Fajdrele= 7199 &84 2 Aol
AR Qake A YA AAE AL 71 e B A st S8 A 1
Ao 7lglEn). FEAZ7|F e T2 Sahoo and Nauriyal(2014) €]
Aol 284 B ARl Ao FaFS vH Ao o,
Av)a]&3 Fufu]S-E Sahoo and Nauriyal(2014), 7853} A=
(2014), A Es, W47 7AW H(2008) 5] Aol 7123 Wl a8 2 ArgRstl
Joks A AOR dliddt FEA79 FAMES Sufian et al.(2016)9] A5
off 71z% ol FEAZTIHY] B84 2 AINste] o] S vH AR oty
Z7190 9] A7|AHEH] &S Sufian(2011) 9] A7l 71%2& o] FEA279] &
4 2 AR S Ho] o3RS m A Ao R oatEnh EE FEART]YY] fEH]
2 897 g (2014)9] Aol 7128 W) FEARTIYGe] a8 2 Ads)
of o] dFS vH FOo R ot

B AF e 71E AF(Wang et al., 2014; Erbetta et al., 2013; Liu and Li, 2012;
Sun, 2004)°l 7]%3}l] Malmquist A X|45 AHEs7] Y8l FYHTE w53 AH
ARt AR vjEds AAsiglon, wse FEARTIYY THYTE U

o
AR AT AR FEAZYY] FARL e ArE ALt FEAZ)



o] AWM Bl] kS H)x= 2018 7]E A (Sufian et al., 2016; 78, 17)E
2015; Sahoo and Nauriyal, 2014; 2219, 2011; Sufian, 2011; -89, 7= 2014; 71

o, W, 49, 2008 AAE, 200000 712310 HAE, FHAL, A, B
AP AL A W GEes agss:

HABFE QTS e AR BEAT. ATATREE FEA271Y
o QA AREANE N0 o] 2, ol AT AREANE £l ALAS)
Q7o) Gk el e oJm G, el el ATl B3
TR, ) 3 AT ] G Slulgi oAt EEe] A Yed

o] s A o] S FAISH ghell B9 ATtd] Aol H)A
Axkshc (84, 2013).

FHALE FAH Fehs QAT WES 7Y 2 ZAH A7 Qe Aoz
ogow ehol 1ot alzfol=, A2, AN, ATFE 2ELEGC], FYA L o9
@, k], Qlabdels ol o}7]o] £@ck ¥ AolA = KISVALUE dle]ejulo] o]

A FES FEAZIQS] FEARES E8SGit) JAUnES FEAERT|H ] 17
S ujEdoR E o B AgEs FEAZRV|YY AN E vEd oz pro] A}
S319it) Iiun & FEAZRYY] P S EdoR YiE AoR B AYE &
A7 A E vEHo R Yol AREEISITh

HH, FARES 719 W RE wo] &8 2 Al AE FEAERT|de St
S oumjgit), A|AHEH| S-S AAHES TRt R e oz Eo oA
KISVALUE do]efso] 2ol FE¢et F&A|27] 2] A7 AREH] &S AR-3F3iTh 51
F2 FeAE AR U 3o R 1d odl d5sted 5 v At 19 o]
Well Adglsfjore Fa= vlalgk Zloju}, dubd oz 7|99 fi5ul8o] £&45 W)
A AFsE o] oA = Ao® HrEL 2 Ao A= KISVALUE o] Efm|o] 20l A

B )27 o) AR H Bl GIBES 1= @018 ¥y e EA|%
7191¢] NICE®7F4 1.(2016)2] KISVALUE tlo]gjso]~2 &85} th. NICE WP@E
(2016)2] KISVALUE d|o|ejH|o]2~ofA] <|7F xﬂZﬂfﬂiﬂ 10518705 F=3hal,
20159 7|5 FEAIETIY 11,0498 FE3100T) 71§ 200955 2015
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B AT A FEH 3557 FEAZY 7H-dl 1657] 71998 F4U5 30
th7]1dolw, 1907 7199 FH D5 30081 wwkel F47|dolt) 3HH, B Ao A F
=

=9 3557) =AY 7FRH 1127) 71998 KOSPI AFY &A1279 o) a1, 20471 7]

S
o
-9,
~
2,
o

H od7te] g datE = KOSPL KOSDAQ ¥ KONEX 4 +EA412719% <3 541%
7190 7 35570 FEAIE7IYGe] FHH @2 FAEA, 517k AAIES 2t o E
EIE=R =

B ATE FEARTIGY 284 2 AIWEE AHEsh] $18] DEAP—xp 2213
S F8elal, FEARTIYY 584 2 ALgRislel a84 2 sl 8217k
AHAAE EA8H7] 28l Hd 3|2 o] 7Fs$ Stata 12.0 L2138 283131

ATRe] EAOPIR FEARTIYG e 54 AT, 20119 div] 20154 wiE Y
2 H3t 577,240 7oA o 556,233 WA 0 =2 3.6% TAdlal, AR H 372,633
Wuklo A Het 470,914MA 02 26.4% Z718AL, FTHYLFE Ht 68700 Hit
7497 02 9.0%, F-HAAE Hit 10,846 kAol Het 17,7230k 0 2 63.4%, ZA}
ARS- 4t 651,321 W ekdol| A Het 719,528WWEI © 7 10.5%, 1AH= Het 14,9189 0k
ol Ht 19,598 MREA 0 & 31.4%, FulH]i= Hf 15,6129 Rkl A 5t 20,4747
Qo7 31.1%, AF/NEFEA = At 9,415 ekoll A Hyt 13,628WWH] O 2 44.7%,
A7 | AR &8 Hot 57.5%04 Bt 62.1%% 8.0%, 51 Ht 261.8%004 Hit
296.3%% 13.2% <7k A o= bl o)A FEAZ79 20110 Bls) viEl
2 Aoy A, FAYS, TR SR, 03], dhefju], AR 2}
IR E, S T2 B e AoE YW TH<E 1> FE).
FEAZZIYY] a8 B AIRste old ES MX= W] ARaEAlE
Ak Aol A t7] algE it t—17] Y4l AADAAATE 0.8460.7 A
Whal, A7 AREH &3 -5 01E ko] ARAA AT 0.688, F-FA} FAATE A
AAG7E 0.6030.2 Bl A A YERES ¥ v R |RETE A AlgE =4

o, ot o
ik
il
N
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FEAZe) A Hstel TS vHE 29 B4 HARES FHow
S Ao R YEPITH<E 2> F%). AFA 07 <3k 2>04 KHolFal 9= ufe} o) tj
] W ARAAITTE B UebeaL, A7 AaAATE =71 s v
FEAe) BA B2bd S gl $5& ohd zow wekdr,
<i 1> FE9 7=EAZ
2011 2012 20134 2014 201549
- EE | 4, EE | EE | 5o | EE | xF
‘lo?—l!' 1137-(]_ JOT—lL Tﬂi}— ‘107_1" 1137-(]_ ‘lo RAs 157.(} Jg?—'_(' 1137-(]_
=ol
(zﬂ;o}) 577,2402,770,8305598,853(2,807,305585,589(2,573,169(575,549(2,492,279556,233(2,317,253
= Ut
AR
(HHE;OJ) 372,633[2,191,425398,985(2,306 9764 21,355(2,475,58314 48,66 4[2,553,066/4 70,91 4[2,597,319
b ISl
Z o]~
°:‘§;’3T 687 | 2,375 | 718 | 2,416 | 734 | 2419 | 748 | 2413 | 749 | 2,394
[}
TR0 84640,950 [ 11,735 | 44,894 | 12,451 | 45,990 | 16,413 | 76,492 | 17,723 | 78,655
(arel) , , , : : , , , : :
Z A
(;’unt;) 651,321(3,318,075(676,205(3,342,609686,365(3,380,707/706,977[3,378,621(719,528(3,327,109
= Ut
o1 AH
(;;1;0}) 14,918 36,628 (15,905 (39,701 (16,927 | 43,281 (17,995 | 47,107 | 19,598 | 51,578
= U1
v
LUHO] 15,612 64,456 (17,977 |78,243|18,372|77,166 (19,312 | 84,200 | 20,474 | 92,551
(gD)
o A ERE
“@EUJDH 9,415 | 47,666 10,437 50,281 11,691 63,598 (13,159 |73,274 (13,628 | 71,438
= U1
A ARERE(%)| 57.5 | 18.7 | 59.0 | 19.2 | 59.0 | 19.3 | 60.2 | 20.0 | 62.1 | 19.6
FEHE (%) | 261.8 | 515.2 | 272.0 | 398.1 | 257.8 | 283.1 | 269.1 | 313.9 | 296.3 | 386.0
<I 2> A #4 A
1 2 3 4 5 6 7 8 9 10
1. TFPCH, 1.000
2.EFFCH, 0.8107| 1.000
3.InR&D, —0.028] 0.004 | 1.000
4.InR&D,_, 0.098710.0727|0.846™| 1.000
5.1n74, 0.010 | 0.029 [0.08570.078™| 1.000
6.InECI, —0.07071-0.04470.354™0.323™|-0.001| 1.000
7.1nSEI, —0.05471-0.033|—0.015|—0.028|0.06570.412""| 1.000
8.InAsset, —-0.022| 0.013 |-0.2677]-0.26170.603"|—-0.3587]0.054""| 1.000
9.InER, —0.22571-0.127770.1437/0.1227-0.04970.156"|0.0717"|-0.046"] 1.000
10.InCR, —0.10271-0.04070.20370.176™|-0.14270.182"0.065 ™ |-0.16510.688""| 1.000

=

1 oxl p<0.10, **x: p<0.05, ##*: p<0.01.
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Malmquist A4Hd X422 Fare et al.(1994)0] AA8F A0 o] o AW s}
(total factor productivity change)S &w|3it}, & Q AP H = 7| W sle)l a 84
sto] wo g AEH I, a8Vt TR aSAdNske EFasduste] o s At
UH(Sekhri, 2011). &A= F217) 8 71%‘«1 e 2 24, 7eA A el
ARE) = Aor dFHe e agAde HaE onstth(Barros and Alves, 2004).

Malmquist 8423 A5 7185 &-8-3te] 2010958 2015974 F=A127199] a8
4 R AR A Ak <3 3> Ak FEAIRTY ke ti71e] B
20109 5E] 2015%3714] Hit &8A4H31= 0.9030]2, o] vl 9.7%% &&4o] &<
stk s orlghtt 2010958 20156704 Hqt AL RIsh= 0.9920]a1, o]+ vl
@ 0.8%A AJArrA o] sEEFAItE AS ofnl s}, o] 3 AR e g 8AIHE]

A 1 HUE Sol B A& Al 3> ), FEALIN) e $4719
79, 2010355 2015W7H4] Ho a8 Hsh= 0.8580]4, o] vid 14.2%% a7

o] stgaigivhs A& ovlit}. 2010958 20159704 et AAd s 0.967]aL
ol mid 3.3%% ArtAd o] 6‘}@}6‘}31@% A& ofugitt. ol gk A ot 3 gﬂ
W37l Yelo] ® Ao HATH<E 3> FX).

FEAZ71Y 7 KOSPIL 3737199 -9, 2010958 20159704 Hat 5874 H
3= 0.9030]3L, of= vid 9.7%% &&/do] stetetdith= s SJnl gttt 20101 -
2015%7b4] S+t LIRS 0.9930] 4L, o] vid 0.7%% Aibd ol stestglvh=
< omgith o g ALY et Ve wst ke a8 WstolA T s s
U= AoJtH(<i 3> Fx). FEAIZ7Y 7hedl KOSDAQ 47149 78-%-, 20101d5-H
2015Q37H4] Hit a8 3s= 0.8730]aL, ol wid 12.7%% a&4do] st A
S oJmEit}l. 2010 d5E 20153744 ﬁ{f AR s 0.9670]aL, o] vid 3.3%4
A o] steeldlths AS ofn) gttt o] gk A4H] sk 3g*é sl 1 0]
As AR HIATH<iE 3> =), FEAZ71Y 7hedl 718F 719 (KONEX 7715 2
A7) A9, 2010855 2015G7HA] Ho -84 0.8400]aL, o= vihd
16.0%% a&7d0] stetslaith= A< on|ghth. 20109 7H 2015W7HA] - AW
3= 0.8400]3L, o]= wid 0.5%% ArHd o] stetelithe s nlgitt. o2 gk ALt
A dlEre FEAWIIE QI3 Ao g HltH(<®E 3> FX).

FEAZY AAe a&dstE AuEd, 201009~2011d H a8 Wske
0.649% 35.1% &}2Fal31aL, 20119~2012 Bk G849 Wah= 11427 14.2%453191
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t}. 20129~2013 B G849 Wah= 0.9400% 6.0%312H6131aL, 20131~2014 3
o G879 W3l 0.674% 32.6%81Ea o, 20143~2015d Hi S84 9] W=
1.116% 11.6%733+ k. 201005 8] 201537k H Z&AH3H= 0.8790]aL, o]=
v 12.1%% G87d0] stEhedithe As onlditi(<i 3> Fx). FE=A271Y de%H
A mishs A EE 2010d~2011d Het AAHde] BiskE 1.0000.2 A3 dwishrt
13z, 20119~20123 Het A ] WMsh= 0.941 2 5.9%381313t 201213~20134 3
7 AR o] MEk= 0.9927 0.8%31EHsF AL, 20131W~2014 Hk AR o] W Eh=
0.969% 3.1%4538+.0H, 20147~2015 e Ak ] Wsh= 099002 1.0%3512 3}
AT} 20105-E 2015W7F4] Ht AL dwsh= 0.9780]41, o]= vid 2.2%% Aitdo]
stetelgiths A ofm|gitt. olefdt ALY shehe- 7l%tﬂ§} Hob= ga84wste 71<l
Sk ZoR HOltH(<E 3> FF).
Ao 72 FEA|Z7149 20109~2015d7F Malmquist B4H X527 wipd 4t
2.29%% 6} 3 AL vid 12.1%% o}f’*iz aEAANstel 7]Q1sE Ao R YEhyith vhA,
S 7lsWstE Qe & tﬁﬁ} o] ol AE o] Arbde] wid 2.2%
ZéE o}@}f& Ao et 9, a84Wss oras *4‘*‘45}011 71R1% Ao g 1
ERgth. =, erasdWshs wid 10. 6%m shefgh b PR g S s vid 1.8%%

<3 3> Malmaquist 23 #4=(20103~20153)

o= O =0 -
us N aE e Ef; st
2010/2011 1.488 | 0.684 | 0.862 | 0.794 1.018
2011/2012 0833 | 1.161 | 1.107 | 1.049 | 0.967
2012/2013 1.089 | 0935 | 0928 | 1.008 1.018
719|165 2013/2014 1338 | 072 | 0643 | 1.119 | 0.963
2014/2015 0884 | 1.123 | 1.168 | 0962 | 0993
719151 2010/2015 71318%| 1.098 | 0.903 | 0.922 | 0.980 | 0.992
w 2010/2011 1591 | 0.619 | 0705 | 0.879 | 0.986
2011/2012 0817 | 1.126 | 1.041 | 1.081 0.92
2a1q | 190 2012/2013 1.027 | 0.944 | 093 | 1.015 | 0969
2013/2014 1531 | 0.636 | 0.665 | 0.956 | 0.974
2014/2015 0.89 111 1.106 | 1.003 | 0.988
2010/2015 713H8%F| 1.127 | 0.858 | 0871 | 0984 | 0.967
2010/2011 1.492 | 0.692 | 0.874 | 0.792 1.032
2011/2012 0831 | 1.186 | 1.123 | 1.056 | 0.985
:o]j{ EESSE; 112 2012/2013 1.088 | 0933 | 0931 | 1.001 1.015
CHRCE R 2013/2014 1.351 | 0.705 | 0.647 | 1.09 0.953
2014/2015 0884 | 1111 | 117 | 0949 | 0.983




- | BE8A |&FE8ATTEESA | Malmquist
i N dE Aeas| G T Tan e
2010/2015 7]3F8¢| 1.100 0.903 0.929 0.972 0.993
2010/2011 1.547 0.63 0.732 0.861 0.976
2011/2012 0.826 1.111 1.06 1.048 0.918
KOSDAQ/|,, ., 2012/2013 1.051 0.93 0.898 1.035 0.978
34714 2013/2014 1.404 0.684 0.667 1.024 0.96
2014/2015 0.884 1.138 1.139 1 1.006
2010/2015 7]8F8¢| 1.108 0.873 0.881 0.991 0.967
2010/2011 1.664 0.626 0.732 0.855 1.042
2011/2012 0.797 1.183 0.99 1.195 0.943
Jea | 50 2012/2013 0.984 1.017 1.098 0.926 1
2013/2014 1.948 0.546 0.613 0.892 1.065
2014/2015 0.915 1.018 1.015 1.003 0.932
2010/2015 7]3F8¢| 1.184 0.840 0.869 0.967 0.995
2010/2011 1.542 0.649 0.774 0.838 1
2011/2012 0.824 1.142 1.071 1.066 0.941
44 255 2012/2013 1.055 0.94 0.929 1.012 0.992
2013/2014 1.438 0.674 0.655 1.029 0.969
2014/2015 0.887 1.116 1.134 0.984 0.99
2010/2015 7)8F8¢| 1.113 0.879 0.894 0.982 0.978
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<¥ 4> Malmquist A2 2 24 a0 #4943

7| G E A
A A7
VIS apg | sanie | KOS | KOSDAL | g g
Coefficient | Coefficient | Coefficient | Coefficient | Coefficient | Coefficient
(S.E.) (S.E.) (S.E.) (S.E.) (S.E.) (S.E.)
WD) 0.006 —-0.007 0.014 —0.005 —-0.000 0.041
‘ (0.019) (0.018) (0.032) (0.018) (0.027) (0.066)
nA%D, 0.095 0.061 0.117 0.026 0.144 0.028
(0.015) (0.016) (0.024) (0.019) (0.023) (0.031)
InIA 0.019 0.062" 0.006 0.063" 0.024 0.034
i (0.018) (0.028) (0.024) (0.027) (0.024) (0.040)
InECT. -0.508" | —0.434" | -0.578" | -0.231" | -0.594" -0.373"
! (0.050) (0.054) (0.076) (0.065) (0.068) (0.151)
InSE, —0.033 —-0.083" 0.006 -0.113" 0.005 —0.090
(0.029) (0.029) (0.046) (0.031) (0.039) (0.118)
InAsset 0.114 0.059 0.137 0.097 0.226" 0.188
! (0.064) (0.079) (0.092) (0.093) (0.088) (0.162)
InER -0.824" | -0.588" | -0.999" -0.125 -1.314" | -0.692"
! (0.061) (0.061) (0.099) (0.091) (0.109) (0.097)
InCR —-0.074" 0.024 —-0.068 -0.126" —0.036 0.264"
(0.038) (0.046) (0.057) (0.048) (0.054) (0.116)
0.179 -1.179 0.810 -2.881 -0.780 -4.278
Constant (1.556) | (1.925) | (2.168) | (2.333) | (2.074) | (4.054)
R? 0.291 0.312 0.308 0.187 0.371 0.343
F-value 53.92 27.48 31.12 9.35 44.47 7.05
(p—value) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Hausman test | ;g 4 143.71 182.68 72.08 9229.11 21.73
Chl_(zq_“j‘;iev)alue (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.005)

1 oxl p<0.10, **: p<0.05, #**: p<0.01.
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Determinants of Productivity Change in Export
Manufacturing Firms: Focusing on Innovation

Kyung—Yun Hwang
Jong—Soon Koo

Jung—Hyun Hwang

{Ab stractj

This study aims to identify the sources of productivity change in export manufacturing
firms. After estimating the Malmquist productivity index, a panel regression was used to
calculate the source of productivity change. Upon conducting a literature review of this
field, six variables were selected as explanatory variables. The results of an analysis of 355
export manufacturing firms operating from 2009 through 2015 are as follows: First, both in—
novation activity and total assets had a positive impact on productivity change. However,
employment cost intensity, equity ratio, and current ratio had a negative impact on pro—
ductivity change in export manufacturing firms. Second, innovation activity and intangible
assets had a positive impact on productivity change, but employment cost intensity, selling
expense intensity, and equity ratio had a negative impact on productivity change in large
export manufacturing firms. Third, innovation activity had a positive impact on pro—
ductivity change, but employment cost intensity and equity ratio had a negative impact on
productivity change in small and medium export manufacturing firms. Fourth, intangible
assets had a positive impact on productivity change, but employment cost intensity, selling
expense intensity, and current ratio had a negative impact on productivity change in ex—
port manufacturing firms listed on the Korea Composite Stock Price Index. Fifth, in—
novation activity and total assets had a positive impact on productivity change, but em—
ployment cost intensity and equity ratio had a negative impact on productivity change in
manufacturing firms listed on the Korean Securities Dealers Automated Quotations. The
managerial implications of this study are also discussed.

<Key Words> Export Firm, Innovation Activity, R&D Intensity, Intangible Assets,
Malmquist Productivity Index



