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The Impact of Patent Disputes on Firms’ Subsequent Innovative Activity
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ABSTRACT

Although patents have mainly been considered as the results of the invention process, of late their
value as strategic assets have increasingly been emphasized. Consequently, the competition for
patents among firms has intensified, and the number of patent disputes have been steadily increasing.
Patent disputes, which cause enormous expense and resource utilization, increase uncertainty and
have been considered as a threat or problem for the firms involved. Patent disputes are expected to
have a significant impact on the decision making about subsequent innovation activities. This study
attempts to analyze the effect of patent disputes on the subsequent innovative activities of the firms
that are sued. After experiencing litigation as defendants, we examine their subsequent patenting
strategies. According to the results of the study, firms who are experiencing patent litigation are
more likely to achieve high-quality patents and cite recent technology when they apply for patents.
Meanwhile, patent litigation experience has been shown to negatively affect the amount of subsequent
patents applied. This study increases understanding by examining whether patent disputes, which
have been mainly recognized negatively as obstacles, can be an opportunity that comes during a

Crisis.
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AR S Ulgls Hl oM E FF= mIxAl 2 Aol
o 55 2AC = Qs woish Hl-E-S il 24
A FAVEE RE2EE BYES RE B, 539 &
A ZHETH= A4 SHS st AT /i S5
tist F84ol =& A E otk 44 Sl o =
& AFshe 2ol a84Q 53] XEEYRE 5
&t Weto] H 4 7] wiizolth(Jeong et al. 2013).
ojgt Zo] 5| &% Aol 7IH A A=Y

& o A4 Yol £
FES] 8 B AN
Z 5

OJA} BAAEY T 7190l AT gl o3
&g WA "ch(Ocasio 1997). 34S Gt Yol
A B stoll Y] 71 AHde 2soF R
5ol 255 s, 1L Ig0lM 7119 oAt 2%
A 5319 Fo4E T AHH R XS &
AL O] 71EE 2] ofgiR FHo R 52 BelE &
ok Aol et $8/300 =& =7 2 Aot &3
vadolgte AFY HEFy Aufol wE Fd2 9
At BAAES] ool RS mIHA =, A2 R
& HEo| sHA] gl sk A oA A "ot

(Madsen and Desai 2010

=
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JHY 2 S5jadS Ho| B3t 7YY E S5t S5
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58] 242 Yo 719 Bl 3 | o
7140 o ko] OB R tieke 2] Sia
A A g

o op
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ofoll 2 H2FA] A& (strategic stake)s =2{ul™ Hj
EFAQl Az B Fejz B &%S AP|E Aol

& o9 7% Roo] B5E )2 ASHE A%

off SJs AR Aol A, BF F714 Sfaa)
=2 7]& okl tisAl= ool tist &2]4Q1 thAA)
£ Zodle 8S 71&olAl E Ao|th(Gallini 1984;
McEvily et al. 2000). Polidoro®} Toh (2011)]] w=

B, 55 448 F3 A 7199) AL B 716

U

o
ol e
N Ho
2 o

]_
& FAUTE Sk el 55 248 F
[e)

rl
( % o

w
N
g
ftlo
H
N
do
o
&
B
2l
N
g
il
tlo
o

i
B

o)

4 woll= 71E9] 7ess 7INe R h, o]

i)
K
bt
o[l
o,
2
ro
o
ok
tlo
=}
iy
4
%0,
rlr
Y,
o
fu
11/
)
2

K| AZYe7 ®21d Jis



Ssi=30| Vl2iol #% H4 BE 0l 2

AchBierly and Chakrabarti 1996). Ao A By AgElehd <" 1>k 2tk
A AHS 7199 A =

53 & Ag Iote o
ol B4/ stoll e 719 Ads Aa1lsfof 3
| 53] 248 AP Bale) SeAde Us Any 3. ity
O & QA8 L, 7Y M2 50| ol & 7]
& Hopo] A or Easte] FA| AR S 31 9741Z, 22 A XIE +T
HAo 7 EFE HEalat sk 9018 7oA 2t 2 AT H= B8T)] S HIEe R 13y
Al E Zolt}. < FAS B3 AHAR B9 50l Atk 58] £F0] T 7|99 B & Heol 1]
7199] Zdatel] 3784 FFS 71, B 7¥s & A= Y ATEE Zo] & A7 FHolEg &
WA o= AeHsl = Qli= e Apito] Elrk= A & 2do] ElbsiA APE AL olom 7oA Jlof
S s AABHA F= ZoltHCeccagnoli 2009; E&7t 7= o] & AHE ARt At skl
Cockburn and MacGarvie 2011). o|ZA] £38] 24 o} vl Q527)7) AAGE A4S whEolUal o) &
ofeh= UF9] My Aujjol| W2 FH2 oA AP 2 FUste Ao FoAEE AYPo 2 dHA
E9] Z9(attention)ol| FFS mXA Hm, 2L A5} thH(Polidoro and Toh 2011; Wu 2012). wetA] 2]&7]
< HEo| kA ¥aA} sk M QAE A "ok 7] A HelM 71952 B3 29 B9 2A2R9
(Madsen and Desai 2010). o|2{3t QJ#|7} HgS 1 71& 7Y S HEstalA} sk 23YS Holal Qlok

=
&2 Adstels ek 952 BNA 2 Zolck i T fH(rent appropriation)7} TS FR3 AlO R,
S 55 242 Wo| B /|YULE A J1EE 5919 F040] & o o8] I A
S ZEsLL o] 7Hke & Z7HAQ1 7|4 HofolA 7} Hot 1 Fe2do] B Arfal B8 HE 3th(Cohen et
N0 71&4 7Hhe T Uk o Aol al. 2002). 9&7)7] Y2 AFGEE 7les0] AR
wAEo] QA @Al P BT VAR o] Fo1A
71 3. SlBE HO| BBt TS AN Jjge 7] V) RO 51 A3 WRlep olgolxa St
b5t E5{E £QI5} 7io0/C} (Cohen et al. 2000). <18 2>E &3] elg 4~ 9]
H1(-)
> Zo)2) ¢
H2(+) -
58l 44 38 q Solel
H3(+ ) ¥ 5519 7t 2 A4
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2000 2002 2004 2006

<2l 2> 9|F7|7| At

=°] 200049 20160l 24 9j77)7] A9 &
& 240 ATH =7} 32 71AE Kol 9ot A
71 Zolofl ofA= A&l SIS HAST
o 3 =(Standard Industrial
Classification, SIC) oA g57]7] Atdoz BE
= 3840 sgste 719ES AASHITHChatterji
and Fabrizio 2014). At¢] BRo W2 35 7|9E
o] ZEo] A=de 7HIEA Eelshy] flsto] D&B

Hoovers £} Compustat oA #|&3l= 252 H]

w3ko 2 A 3sthet 1 A} 140709 HE 719S
AT 2 9)9ltt 2000WRE 2016\ 2R 7|7+
o2 A= Al et 7Y d=E Ve R

3 % 1788710 Aho] 23 24 o] Hgick

£3] 240 i@ vlojElE 439817 S1sked RPX
£ & ARE $F6IIt RPXE 200095 o]
=] BE B Aol #HS go[HE Alest
AL Qlo] B8 A5y} HeE AEo] ARgEo] gttt
T2 77kl 2000
Ao A] BhAlsE E

(Bessen and Meurer 2014). & A
HRE] 2016G71A] vl S8717] 4

& 2& A T 653710190t E5l9h veld AR

= n]3k E3)%(United States Patent and Trademark

2008 2010 2012 2014 2016

telo] A=l E5iad

Office, USPTO) oA A|&3te TlolE|E Higo
& sty 1 vte] 719 AR ¥ JR 5

CompustatE &3l $~Hstich

o o
3.21 388+
2 7t B3 240] |l9) B4 g5 vl
L e vy g5t FHUSRESN o
39, B89 A1 HAYS Mg Sot of
2 A7 Rolold 7bg o] BgET glov i
$S AVHOE BAY 4 Uk AE F SR of

AA AL Itk (Ahuja 2000; Hagedoorn and Cloodt
2003; Khanna et al. 2016). & W] £2&H00 E
&9] Y(patent quantity)= 7|42] £3
application) 7}4& &3l 75t tHKhanna et al.
2016). £317} = (application)o] 5= (grant)=]7]
THAE MAP7E EASP] wize] 3] £40] 719 ¥
AgFol nxle §F= BEs] Qe B8 &
4 AEE AEshe Zlo] Kot vigZsitial & 4 9
CHHall et al. 2005). & AR SE5HQ Ee] 4
(patent quality)2 s 7| 74| alg] WjollA] A<l

= 9Y(patent
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5% 3G3t= E5|(breakthrough invention)2] 74
@ﬂ‘}i\i}(Ahuja and Lampert 2001). 7|
5014 7= SYHA] Al oF
o] 7|&HOE = FHFCE H
01"} THE Ztem, ol Q185 = EddaE EF
9] do| =tjal & 4= QIt}(Fleming 2001; Fleming
2007; Trajtenberg 1990). & ALoA= A9 5%
Ql 535 W] fJsl 53871 Q8= (forward
citation)o]] £3] FeA, &Y 9%, 5
st A2 Hat(residual) & -8 & Efﬁ}% Ue &
&l -84 (z-score) & AAFaltHJung and Lee 2016;
Singh and Fleming 2010). ©]& 7 %

s Fsl= 535 TS & 70| ST A9 5% &

519 A48 S8 5519 9 sk AL 5

42 59
fé—oﬂl

1__

3IATHJung and Lee 2016; Katila and Ahuja 2004).
X3 E35] ¢l-8(backward citation)S 7|Qo] 7|&EAl
oA BASE 7]eS oufsh(Ahuja and Katila
2001), 9188 A8 E3]9] Bz gt gho] EOHE

oFd 714g BT A oujsn, o] Zto] 2

252 241 740 Zuk PAS Stk A o))
Bt
32252

=<

g2 A25}9tHBessen and Meurer 2012).

3.2.3 Exfti2
B Q7oA S gow Ato] Jake ujy
5 9l BAMSS S mRele] 1 JFEL S48

AF stoint. WA 7149] sk A= (firm diversity)
£ 7199 Ah Fuiet Bo] oo HAgso] G
= A 4 Jo B2 sHg-54{v A|4(Herfindahl-
Hirschman index)& E3f EA43}%tHHenderson
and Cockburn 1996). 79| A7](firm size)= 41
g0l e £ 4 Yo E 2Rt 2OE 34

© 2 EAISItH(Tsai and Wang 2009). 7|90] &4
st SxlzbiH(downstream asset)S 3] A% Al W
Jot= S A Aol dFS £ 5 AeH, o]
Alsk7] <l &) oiH] ol Bl 2R A&
2 =431 tH(Laursen et al. 2017). £3] 449
st 73 (litigation experience)> 7|¥Ho| E3] A%
gale v B A% QagEe) 9 & 4
o B2 7 1963AFE 20007H] 7+ 719 H=
o 5ol 289 #& Foto] Ask3lthHSomaya
et al. 2007). 7I¥e] Ad 7|& tYd(technology
diversity)®] 9% B3] $lal 7Iglo] gt £
9] CPC(cooperative patent classification) A5
718ko 2 S HE-5|4 9 A4 (Herfindahl-Hirschman
index)& Al4tste] ZstatItHSampson 2007). 719
o] Ad 77 AL (slack resources) 7199 Y& =
T A% g4l EFel dFS £ 4 U2 (Nohria
and Gulati 1996), 71990] A'd Fj(debt)o} 27| A=
(equity)9] H]&= AAFsIRATHBourgeois 1981). TkA]
4o 2 719 A7 ASE(R&D intensity)= 7|
Qo] 7] vzl ] AL EAh RAshs H)E
S =5 2] G YRR T]gde] 84 &
ol FSlsh= AHeE gulshr] wizol olE A5

tH(Henderson and Cockburn 1996).

O_L; _,
10

o ¥0 o &

2020. 3

n



o/ZH « ZJLto|
<H 2> Hpo £F
g =4
E59 & Zf I oA 7[ 40| ek £52] T
ESNTPN E50| &l %F_OJEM 2 olfEd 71 7| 22] Lol M 218 i 0i| {01 &9 5%01| =
B B E35](breakthrough invention)2| 7§42 S5l 4
718k 2|Ad E51E £7IotH Qlgst Ml £5{9| Bt AAk(itation age)2 S £
o wa =5 oz 2 ol AR AS 7O RM S5 A50
e e HOIE 5 itsto] 53
71% Chztst SIEIE-514{2t X[2~(Herfindahl-Hirschman index)E Salf CHtstel HEE 58
719 37| 71 Kpetof| Rjd= 1 gk
S R OS2l Chb| 20 A 8 XZHo= ZH
& Fd 2 oI Aot BE 55 2489 Zs Sl 51
=X
712 ClobA 7|%0] Qs = E3{E CPC(cooperative patent classification) 22HA S
=ee 7|ete 2 F{ZIZ-514{2t X|4x(Herfindahl-Hirschman index)E £3 §7§;
Rk Fxl(debt)2t A7 [AF=(equity)2| HIEZ £
R&D HBE O[O ChH| A7l £XHH|| Hig= £
3.3 2 Hp on g o)l 3Esp] Y3l =5 W4 (instrumental
7190l At £3] 24| I FAl 5ol HX| variables)& Ar&-sl= URIBHAEFHS 48319
+ FF= AR o] £ AtolA= gutEteE ). GMM2 &4] 9ijd Hgof Agst 2Ro = 9
Z=7¥(Generalized Method of Moments, GMM)& At Eqtee 7F Aol gl 2A0A A
AHgste] BAS ANttt B3] HadterAy B AEUT mHed $45050 I Hagged
(Ordinary Least Squares estimation method, OLS) value)S E3tehH Aol o xe ko] A
S Agstel ARPAS 2HT A4S E&A0} A 7] 00 ZP7HIA g BAleiel] ol
WS 2F A 7| x8te] A LE AHESY] CHArellano and Bond 1991). Aj7tel| whe} Wahe 1
ol F&Hapet AR ZF Ul d(endogeneity) date] go] QIS wl GMME tf& Gat&olr =t
o] A 7HS FEE RAANE £23 S8y} 9 7V Bl ol ZAVI BAIE Had @ 4 ol &4
o} #FT 2 Qe 7)Y EA Q150] EF|Ad A lth(Khanna et al. 2016; Qian et al. 2008). u}
T S a1, Ao B ¢Lo] 24 ¥49] EF Al 2p718) 7 2 (auto-regression model)& AH-E
o] &, 4, 7|5t E351¢] Aol A ¥ = WA & GMM 45 AHEE 73 BSEA Ge o]dd
A BA7F BgE o7t 9tk B odgre] Ao (unobserved heterogeneity) . 2R €] HHAst= HeF
A 87 NS UHRAs A TRe o & B0lT WHS sastel B A2y ol Ak
Q1 2Ao] 7153} tHGreene 2000).
12 A2 R21A H15



Ssi=30| Vl2iol #% H4 BE 0l 2

2 AtollA EAo] AHEE MY ZEEAet 1L
S <& 3>ollA] AT 5 Utk WSE {1
TFE2A14 (Multicollineality) #4171 Q=4 gHols}
7] J5te] M 232 Q0ol(Variance Inflation Factor)
BAS AAste] AEsIGlT 2 Aol AREE
E9] VIF & Huj) 2,50, F+ 1.522 YEpseh %ll:&@
o/ uf T8 EAIE QA
BE =& oy vl
Jej =l (Neter et al. 1990), ©]
o 2 AFolM AMEH s
A7 G AS R A=)
BA A= <E 450 A

7Ha 19014 = wlade] ol

ﬁ\lﬁ%@gm}mlo
iiig{rjr:jﬁiu

- >0
30 oy ol MN nE o =
hglxﬁgééﬁ%
dr Mo ox oy T =
el E e
chzyﬂﬂm}m%‘njg
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alr
S
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52
e
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e
i)
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32,
i)
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¥
1o

<H 3> 7|asA { o

=

el
N

% 28 53] A4t Fe 32 Hojw} SAHOE §
%p < 00D0] EFYSE BT 4 itk w}
2 M—g o BUSA AN 1 2 9

_\'loT I
mwL o m.m
ool o
O o ol
l{& ~ FIF r
e o ﬂ
4 To
—Wl Jhu i
2 i
ofl Ao T
2
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o o M
S ok 5‘4
o lo
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o 1o
O mx
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-
A
+ 4
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o
I-FU
L
ro
£ 4
r\) E—m U
o
Q
o
5

=5 % 4 Qltt. w}ﬂw 7Hd
o5t Ao = HreRlt). EAlsh= 7] Halde) ¥
ato] AR 71d 38 By 62 Bl 1 A9 E

3 & 4 9t B3 62 B Qg 7]& B
ato] A7 59 S Kol
o5t ZH(p < 0.01)0] =ZESATE &, 714 30)x
o} 71—o] E3 242 UJ—o] 33t 7|9

[e:

_IR
l-n
o
N
f
ot
%
(% do ¥° dlo olx mlo

o]

it
R
o

1=
'
=2

4
H
%0
o
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DT )
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fr

i
2
o oo o

N
g
o
2
1=
.ol
D)
52
&2
=
1Y)
>,
N
b M o
o ¢
a8 ox oy it
1C_>l|_"
o

1. E50| o 421 1209 0 135

2. E5iel & 016 105 0 14 037
3. Q= JISEM 1119 54 -042 46 -005
4. E5 24 044 135 0 7 019
5. 7|9 Crztst 083 0.9 0 1 -008
6. 7% 37| 438 254 -691 1078 03l
7 S4f XpAk 004 025 0 466 00
8. A& Y 363 949 0 85 019
9.7|& LI 055 027 01 1 -034
10. R Xt 15 6017 -153667 56655 0.04

1. R&D HBE 449  65.09 0 1734.2 -0.01

-014

0.06 0.03

-0.02 007 -017

0.08 013 045 -0.09

0.06 -0.05 -0.01 0.05 -0.06

0.03 0.09 066 -024 058 -0.02

-008 003 -013 015 -036 -0.01 -0.19

0.01-0.02 01-003 016 -0.02 011 -0.09

001 0.01-002 004 -006 067-003-004 O
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o SlofA 531 2] F2 oA 11 24 51 Ch= 719 S8 (Miller et al. 2007)2F A== A3t
= 57k, &4l 7]l 7Nt 5315 sk A = HoliL gtk 719 A7Vt S5 55 2Ae
© = Yzl Beet 7 5319 dolle 584 T viHeH, &

ARG AHSENE 719 st Yot S5 519] A3k Mol FAH 9F& viAE Ao T
o] s AvEAY, 55 BAS BA Hel= SR 7199 2A7PE S45 Badh Adat S4E
o ek 7S 5319 Aol FdEE 84 A A7) F 7HsAo] o U R Ed| B4 dolM=
WAS Holal glolom S3i] Foll= SAHCE & AEH 02 588 E98he AT 2olal sol ot
o5t GFol WAA = Ao YT T ERSLTE SHARE S519] A2 SRio 4l SHol=
719e] AGAREE] BEIE A4 5-fot ool 5784 719e] A7 BAA dE= BALEHN 7|99 A7
FE= AN A S A S HE ST 4 9 ok A1 Atole] 4 (inertia)o] EAITE HHFIL 9L

Ssiel BCE Qe 7|aE
(M 2 ©) @) (5) 6)
¥ 2% 2 ECE o8 4 25 286
£510] %, 0.71%* 0.68***
(0.06) (0.06)
E5i0] &, 063" 0.62***
(0.04) (0.04)
QeNE 7|=EM -0.24** -0.25"**
(0.05) (0.05)
E3| 2% -1.07* 0.21 -0.58"
(0.47) (0.07) (0.28)
719 Cizts 3.09 431 1.06™ 0.94* 593 6.37**
(3.44) (3.54) (0.45) (0.45) (1.99) (2.00)
719 37| 3147 290" 036" -031 2,24 219"
(0.65) (0.67) (0.08) (0.08) (037) (0.37)
B4 KA 2476 2231 401 330 -13.33 -12.05
(20.44) (20.80) (2.97) (2.92) (12.35) (12.32)
4% 78 -1.27% -0.94" 0.03 -0.02 -0 0.09
(0.14) (0.20) (0.02) (0.03) (0.09) (013)
71% Chey -4.86* -474 076" 0.82" 0.42 024
250 (2.55) (0.35) (0.34) (129) (129)
2F 1 -0.05 -0.05 0.00 0.00 0.00 0.00
(0.04) (0.04) (0.0 (0.01) (0.0 (0.01)
R&D FZET -1.03 -0.35 0.84 079 6.79 700
(5.47) (5.57) (0.75) (0.73) (4.89) (4.87)
Wald 74895 730.04™* 31227 33251 27288 278.89""

Standard errors in parentheses
**p<0.01, * p<0.05, * p<0.]
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S3i=30| 7l2io] %S4l &
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5. Z2EH =9

5.1 ¢4 20f

2 AE 0F g4R2717] AelA 20009604
20164 B WY B3 252 7R 55 3
A Aol FF 71990 S E5o] ofmd gFe v

23 Bollzoll Asidle W, I 4l 2 89N E
o] oA Wssl=A 2% o]F EUdh= 5319 &
oA, BA 7] HAA 7Hkste] BAS AAet
AT

7190] Had] Aol 53 E48& Fdst= A
< T 5] A 500 FoAWS IFE mHE A
O 2 et 53 &858 © Bol JR e =
oj% Est= 535l9 2 oA 6 A w2
5615 skl Al Vgl 7k £ 5918 &9
sh= Zo2 UEylth 53 20z st A4
A 2ot B2 Ade AR, B0 9
st 71 Ve ARoIM s B 2okl g
SOl 7tzHe)A HHM E% 53 29 B 2T 2
< FAl F5ol| s AFsIaLE WAl HE M
g Aoz sMel & 4= Atk

Aap B @edt Hye] RikEo] ofd
9] WA Ao BH 1 FFA7 FLAE T
(Granstrand 2000; Ziedonis 2008). %2] 7

BolMe BolE =0 o] Eol Z45 X

7]

3

fo L@

oé _

)

=8

o
o
=
o
=2
=)
)
A
el
S
o
bt
e
rE
_QL
X

T
0%
ol
=8
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S
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rlo
N
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>
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fu rlo
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N
=)
ok
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A, B AE 1 B¢ B £ I Atola
Ao g2 7htEo] gid 58 A oo 4
Hol FYFapsitks Aola Qo 2hett 1 &<t
& 2T #E AFES Ddo] WA o=

At 2 B8 1 AAY] A s EAYo]
WS SE ) 2 55 A5 A Q9 A
O] o2& Q¥ 22 53] &% ApAlS Aol o)
S kgkom(Galasso 2012;

Galasso and Schankerman 2010; Lanjouw and

]

A=)
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L ey

o
re
-
ol
el
N
il
P
faio)

[o

Schankerman 2001; Lanjouw and Schankerman
2004), 3] 40| FF 7|9 Al Fsof nA=
Gl tisire AHiA oz 55 ] Zafitct,

L3 7|EY AFE2 2 58 ade AVIs
= Y44S FA(main agent)= Hil = o] o
WH(Polidoro and Toh 2011; Somaya 2003; Somaya
and McDaniel 2012), 2 dF3= EF] A%5S TGSt 7]
A] YoM 159 HA S5 Lol ofush ¥
Sk HoleAof tis] AuiEe 2i 55 A4S vt
B AR H2] Ale gdgtst=d 7199e 4 9
& A0 & oAt

ARl E&] Ao R Qlsh Bto] 71ge] A7
FARE YAl AlS AsfsiA| vHE Aokl o
A APIsIAL e 92 2, B ATt E3 &
7|1 elA QlefA] Fo =7t &= Zlo =1
AR FHo| Zhe Fo Ao tisto] tha
IEEe HIRL R ot PAS &8s Adgsts
Mz A=A7F HaL 419 SuAl7t Hol 9F &
o] 7182 Age 4 Qs AAlS] L Uk ol =24

55 249 ol thet & shte] A2 A4S A

= 7l &
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7t ZAAA Aol A ofE A 0 2 ATEIL JEA] M2

ot .
e 7150 HAE FlX Whe Aol d&stalat & 71& 5 gofo] FHslal Atk ol 53] &%)
st 7199 sHYS des & ul, 7|9 ARAE QA &9 713= 28-St tiAQ AR Aol 4
< 53] Eolghs AolE HelME olF & sl ok Azt gl whel, s 2F §5o] Sy
7|3jolAF HER O 7 QIAslaL M2 B IS F AL ES BT 7leEo] EEwHA 9 7o) Al
aff A-gk viok nia} B8 ko] Ws gA7= &ol BE 71s3t Elo] tiel RUEPskL gMeh=
A7) & nFgsfof & Zlo|tk o] TS oA L At 719 SRt e de 4
2 A++= g4l 719 (innovator) ot BHF 7|9 sto] Al 7]zl tiste] Fglo] EAslaL s 7
(imitator) 7Fe] 734 Wizto] QM= AXEE & 4 HE Mk o 2 Zosl gdv]& st E5E 7Y
A Zole}. 1L 52t 3= 7195 93A Aol e 4 Qg E3519] A SHe tish tilS F
(reverse engineering) 5& % B s F2 & &) U7tof & Aolck
ol Ag7dsl ek skAIRE e == 215401 /g
o A=Y A SHE &S @A gloH, ¥ 5.3 31| ™ 2 &5 oiubk
Alo 2.9 gto] FRsith(Kim 1997). 71& A= 719 2 A= 2 7] SARES 7L Sl B &%
2 34 7190] 4549 wl= Yo% AT, 9 & 9ot 7192 AT B3] 2o Qe dEFow
FO= QAE7] AJFehH PR B H= WA E= ol Aol whE FE e A e
2 et 7)ol tidt H2S Adete 59 24 AVl © Zolt), & E3] B A7 w3 FE9
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