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7198Ee] 54 542 olgFEolnh. Az ola AlFel A
=, &S Sl TAskH, ol 8 AlF2 7edAls S FeHL EHE
th 7ol Zlegaled FAE sh7] A= Zlesalol 7= v R4
(non-rivalry)®} B8] A A (non-excludability) &] &4 =, 7|& 219 F-F A2
E X (Nelson, 1959V 2.2 &} Ureht= Aol st s o] Hasrt, 7%
sale] FFAL B TASAE eabl o AL 9ol gL
& FAZE ALY HEE AR e 5 u/\%:— EAE doin, ol thgh
siawte s A A7NE vgol el FR7F HEw e AAEES
Agdahel AT BN -2 FRE B AANAAE 5L B <

T FAle ARG ol Pol eleh, AAE AT BxFol
U Sl Bl g s Qo] tia Al B Al 5 Bal o] ol glom,
FAE ESAES G AREAL 5

2 oa_?-% JUFAZL A2 HANGE 55T 5 Y= 5 FE 53
5 Adwe] ARAIY Fgol Al 714 YHE FPAAEAS #A43}
A @tk Afolet e YEHoR 558 §ed & o, 53
ol9le] g2k, Aeirixfelel, FEe, A2 Fol A4 AU v
W, A4/ G R e AR, Bge A S S Aol

¥ 5 ek o1 AFPH F NI, BRI/, FRI7) Fol A= oy
Y3, b Avba oz B AfPUcl Sslsh v T2 AT
s gtk S5t U BT /1] HA9E BE5) A% Pl

1) Nelson, R., “The Simple Economics of Basic Scientific Research”, Journal of Political
Economy, Vol.67(1959), pp.297-306.

2) Hurmelinna & Puumalainen(2007)& “AFAE"E 7|EHAS HEsl= dA WA
YZolgla 3t¢gtd. Hurmelinna-Laukkanen, P. & Puumalainen, K., “Nature and
Dynamics of Appropriability: Strategies for Appropriating Returns on Innovation”,
R&D Management, Vol,37 No.2(2007), p.90.
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= 43370 7199 (1984~921)
(CIS: 1998~2000%3)
At 5,22070 AZ714 (1999d)
G 68,1127) A =271
(CIS 3~7x}: 1998~201041)
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BUE NPATFES (D3} 2,
Ernst(2001)3= 35 | o]
E

A, d =2

ke njz A

A
AnkA 56‘454 AAFE T l?j*éﬂ%%*ﬂl =
olgtE T 7R 7S 1984~1992 4337 597 #d
ALE ()% 1984~1992\, 53] 1980~1991) & E-8-38lo] 2AFEA 3 rh. 24
A A= U] §535E U2 2~39 ARHE AA vE Sl S A, &
& do] =2 FHEIEYL 39 AlAE AA WiESdd o 2 3 A
= A& B

Hussinger(2005)9+= Y HAIAZ(MIP: Mannheim Innovation Panel,

rir

1998~20001, CIS 3x}) 9} E3| A} Z.(Cerman Patent and Trademark Office Z}8)Z
FH 6207 59 Ax7H9E o, 53¢t dGHIE ARg-o] FAAIE viE
HlZ ol ojwgh S vH=AE A8 AT £4 23 55283 A
F S H|F Aleldle g e BAZE ERD b, oJguid 8-
A

NAE v ZH)E Abo]olE 5EE BAVF YEhA] s AL Bt} o] o
TE 7199 AA 53 DEol e =7 WFRA A ESng A4S D
[e5]

2319tk HolA] 71 AT A S FEska 9ok

Hanel(2008)9& 1999'd Fjutehe] 2lzAkg 885,207 719D, 71940l
&3 AR A Atele] BAE BAEACH 242 A 2844
I 7197 ol&) AFol o] A8 /d3H 2] (endogeneity bias)E 3171 213l 204
ZAEE (two-stage logit model)& B8, £ 247 544 A

3 52 &&= Aol 7199 ol&& =AY FAXA F= H =&l H

3) Ernst, H., “Patent applications and subsequent changes of performance: evidence
from time-series cross-section analyses on the firm level”, Research Policy, Vol 30
No.1(2001), pp.143-157.

4) Hussinger, K., “Is slience golden? Patents versus secrecy at the firm level”, Center for
European Economic Research(ZEW) Discussion Paper, No.37(2005).

5) Hanel, P., “The use of intellectual property rights and innovation by manufacturing
firms in Canada”, Economics of Innovation and New Technology, Vol.17 No.4(2008),
Pp.285-309.
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7198l Al drbd oz VA d Aoy, thr=el 71del A

Z_'
22 o]&F} mjZo|t}, Emst(2001)9= 538171 71§ wiZoll tia] o] &

6) Hall, B. H. & Sena, V., “Appropriability Mechanisms, Innovation and Productivity:
Evidence from the UK", NBER Working Paper, No.20514(2014).

7) 57831 - £471(2011), Park(2014), 7734l - A F(2016)2] ATFE Farshr] vfg),

8) 74 (20112 20059 7|& YRR E &3t AIE 53] of ZEju|]el tiaiA &
ABFaL, o] - ol AF(2017) F47197 o] AYAIR] =F T2 3004 o
AE 719ES W R 539 7HXE AEStaL APg7ERI e Al A =238l
A3 71de] Bfatar e 5319 7FA] thH] AR7EAIZE wekd 19 E Y] &% A
7H F7HEe] £ AR vl 539 77} 719 AR ] el gtk @
FE vAE AE B

9) Ernst, H., “Patent applications and subsequent changes of performance: evidence

ol ML oz

OdL,

from time-series cross-section analyses on the firm level”, Research Policy, Vol 30
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oA A28 4 At} Hussinger(2005)2] AFoM = A Al 5583}
QA7 ATfoke) AALS ST, FY B ol Aol A
73 a1y glo] £4& TRk

A gl Ul ERARA A g B8 ol G o) S
ole} AZkRIThH, ol vk A WA A7 5 3SR

= X X &I (treatment effect) S 7§0H:— Aolth, A2 A7 Wl
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Hussinger(2005), Hanel(2008)-2 A
B P
B AFelM e ARdR 289 AA T B4 fAsiA i F CEM

by

(Coarsened Exact Matching)& &-83}e] 22| 1E3} EA|1E Alo]e] #3 5
A ¢k T QOES A AL, TLEH wWhE OLS, Tobit 28 S 2=
4 2pHe 2hd0 FEato], 4 T ol = EBAASE B
gk 10

2. B

2 A7l = wiEY T Tacus et al.2009)° 2J3iM 7)€ CEM<E &

10) EF82le AXIF] FUF TATEF FYl o] FUFE AolE ov]EhH, 111
el w7 olFol 4] ek & CEM} PSM WS gt RE o] w1 o) Fol
= Q8 AA2E FF BATE A 2] Aolvh ol
Zof| 271l R4A AP B3] o] 2 EAst= Ao .

1) A 494611*1 AFA] Wge ot =EES Fashy] vty A
“CEM(Coarsened Exact Matching) R 2] olalle} &8", "HAEgAF,, #6435 A3z
(2016), pp.125-151; Tacus, S. M. et al.,, “CEM: Software for Coarsened Exact
Matching”, Journal of Statistical Software, Vol,30 No.9(2009), pp.1-27; lacus, S.M. et
al,, “Multivariate Matching Methods That Are Monotonic Imbalance Bounding”,
Journal of American Statistical Association, Vol,106 No,493(2011); Iacus, S. M. et al.,
“Causal Inference without Balance Checking: Coarsened Exact Matching”, Political
Analysis, Vol.20 No.1(2012), pp.1-24.
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12) Cochran, W. G. & Rubin, D. B., “Controlling Bias in Observational Studies: A
Review”, The Indian_Journal of Statistics, Vol.35 No.4(1973), pp.417-446,

13) Rubin, D, B., “Matching to Remover Bias in Observational Studies”, Biometrics,
Vol.29 No,1(1973), pp.159-183.
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20119 AP 2 AIFYAWH 71 H 2 AlFH Al 9§ &S 2013
& tiu] H&00EN ZAFEAIE AAISIAL Tt o]& 2014 AR oA
7199 g4l &L 2013d wjE A AFAe &7 dnE Fe R
# Lol = k= Alolth,

ae Basn, 20149 V|G AZAY A BE o A7HA| AlFEY A3

st Al MiEd PP HEE AR FFARE AFeaL 2, F
bl wj= Y 2Hg o] Erbsatth. wheba] 2005, 20108 A5 €] g &gl
(71990 g3 2l wiE AT FalvlE vH|FS BF &8st 2014 AH=
o] A% g2l wiE vsvhs &85t 82 vz 2l wiE vse Al
FHx AFHA v A vjSu S AR 2o 7IHHE AFYA =
oA g wjEH|SE 27 A2 FREY 3 2005, 20109 A8 AL 7Y &
A& gk A e 283kt

A TE 7G50 ZA VIR GHuE e R 15 HAlg
24 A& 11T ATV AEH &, AHEL 2N Vs Y
TE HEE 23Tt

w5y | w4
HAlgis
oy | Py [AESAS Afdwo 2 55 38 719 1, 0lIW 0
i AFF ) o 2 E5]9h Joule mTg
=5 patent_secret_u 8 %5}"5 7]@ 1 o]-l,]tﬂ 0

1) AFHE AT 7140] BARETE A Aol HER FAF AL ek
e, 719 A2 AFHAE AFRAZE oI AT 71l HES AT AT
Ehuith e AR 2 AFAA lENFS BA S 10002 F3ke W, Az
AFAULZ A o) WIF e, A3 20k 1YAR AT e
ARz AFS A YA 2 AFH A lEHFS T 22 ek,

15) G BEolnE AU} ohd BAMFE TG 2 BAHNA BAHe
N ABSAAT, 2712 B ASE WA FAL B oIRE AAESE
o w4 wa pastelon], BA AR BAZ 5588 o9 E AN ure nefstde
Wls} Q1 ahe Ao 2 Lkl

N
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A
A

prod_sale_mf_In

APdE 2 A i E 233 (2005, 2010)

Az 719 FH x AFHA

o &l prod_sale_ln =9 227k (2003, 2010)
sale_In wj& 237k (2005, 2010)
o= prod_sale_ratio_mf | A]%¢3 2 AFE A w}=7] %= (%) (2005, 2010, 2014)
AE | prod sale ratio | ) St 7IAHE AFHA wE7]#106) (2005, 2010,
2014)
Hgus
large 7194 1, eFdH 0
middle =719 1, obH 0
JIUEY small 2719 1,9} 0
venture W71 1, oFYH 0
secret_u AEG 2] Aeubio 2 Jdgud &8 7|¢] 1, okUw 0
SiAlodzE

employ_rnd_exp

g 1903 719 W - o A7 2EE

high_tech OECD 7|&43 T-4-o W2 17 71 1, o)1 ™ 0
AoiE middle_high_tech |OECD 7|&4% T w2 F17]< 714 1, ol™ 0
middle_low_tech |OECD 7|&SE T8 W2 FA7]% 7] 1, olY ™ 0
low_tech | OECD 7|44 3ol W& A71% 719 1, oFu] 0
(£ 3) 2MAIE9| 7| Z8AZ
A 20054 (994) 20104 (1,648) 20144 (792)
= Mean ‘ Std. Dev. Mean Std. Dev. Mean Std. Dev.
KR
patent_u 0.669 0.471 0.633 0.482 0.621 0.485
patent_secret_u 0.493 0.500 0.507 0.500 0.253 0.435
oA
prod_sale_mf_In 5.114 4,454 3.118 4.196
prod_sale_In 8.619 2.980 8.353 2.264
sale_In 10.130 1.670 10.062 1.866
prod_sale_ratio_mf 18.867 25.756 9.074 18.343 6.268 14.523
prod_sale_ratio 51.678 33.264 31,944 27.930 24.913 25.818
EEhine
large (()'1;867) 0.390 (("Zgzl) 0.377 (21%)3; 0.341
middle oy | 0,492 (27?7? 0.498 ?;;S 0.494




A4 — 71E82] R E 93 ARile Ao 185
0.220 0.376 0.448
small 41 484 4
sma Qo) | " G| O Gss) | P
0.314 0.211 0.308
venture (312) 0.464 (348) 0.408 (244) 0.462
secret_u 0.656 0.475 0.710 0.454 0.365 0.482
employ_rnd_exp 7.549 52.758 15,138 30.374 8.993 24,422
. 0.158 0.182 0.215
high_tech (157) 0.365 (300) 0.386 (170) 0.411
. . 0.438 0.333 0.403
1 1
middle_high_tech (435) 0.496 (549) 0.47 (319) 0.49
. R 0.203 0.215 0.188
middle_low_tech (202) 0.403 (354) 0.411 (149) 0.391
‘ 0.201 0.270 0.194
low_tech (200) 0.401 (445) 0.444 (154) 0.396
F () FAZFA &
=]
IV, 443
B CEMG B9 nalelEqo] ZolE WAARE T8, WA T
A5 ol gate] ma RS AR,
7 bl 94 25d FPPEe (F oo 2o,
(E 4) ZoEey 24 SRy
At =clEDs ]
prod_sale_mf In Tobit _
#= S =Hth(left censoring) EHIEE &-&
prod_sale_In Tobit
sale_In OLS
prod_sale_ratio_mf Tobit Z2&W57) 0~1002] HYE AR, o] Frdr B
prod_sale_ratio Tobit Hl 23 (double censoring tobit model) %%

24 Ak 5 2] CEM o] AF} CEM o] 59| Z} F-A|H e} AA L,102] ¥

16) CEMOA = o

2

& (imbalance)& H| 2554

A} FATE] B

e}
fus

el
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shEFE)T (3E5)~(E 7Y 2t o714 patent_ue 538 oFE A
AWM FE, patent_secret_ui 5319} JHu|d BF] S8 AHE X HS
2 3 Azjolr},

(E 5) 20051 CEM 0|™ - 0| 22| B-F&lo| H3}

s patent_u patent_secret_u
ST oiE A L, i % L, ofd A £, WA % L,
large 0.1161 =0 0.1140 =0
middle 0.0729 = 0.0859 =
small 0.0432 =0 0.0280 =0
venture 0.1557 =0 0.1095 =0
employ_rnd_exp 0.0571 0.0558 0.0578 0.0888
high_tech 0.0589 =0 0.0628 ~0
middle_high_tech 0.1180 =0 0.0707 =0
middle_low_tech 0.0039 = 0.0057 =
low_tech 0.1808 =0 0.1392 =0
secret_u 0.2444 =0
A 0.3835 0.2239 0.2679 0.1578
= e Ui gkl

(Z 6) 2010 CEM O|H - 0| % 2| EFH ol H3}

ey patent_u patent_secret_u
W& ™ a = 7 HE A Z & = L,
large 0.1267 =0 0.1552 =0
middle 0.0058 = 0.0293 =
small 0.1326 =0 0.1845 =0
venture 0.1143 = 0.0910 ==
employ_rnd_exp 0.1901 0.0545 0.1703 0.0387
high_tech 0.0892 =0 0.0967 =0

o =343 (multivariate density estimation) el £, BAIXE 3l &4+
o Lo ANTEH BALEE BE AR FATEe) bRl ASET Aol
2ol & B3lA] AlAtETE, CEMoA ] Bud SAT B E Al Y82 Blackwell
etal (2010) A 15}7] ujaict,



middle_high_tech 0.0772 =0 0.0716 =0
middle_low_tech 0.0103 = 0.0135 =
low_tech 0.1766 =0 0.1547 =0
secret_u 0.2495 =0
A 0.4405 0.2077 0.3809 0.1854
T = e v gkl

(E7) 20144 CEM 0|™ - 0| & 2| & ol H3}

iy patent_u patent_secret_u
ST ofE A L, oy % L, oy A L, oA % L,
large 0.1135 =0 0.0484 =0
middle 0.0503 = 0.1432 =
small 0.1638 =0 0.1916 =0
venture 0.1364 = 0.0427 =
employ_rnd_exp 0.1243 0.0701 0.0527 0.0591
high_tech 0.0719 =0 0.0607 =0
middle_high_tech 0.1333 =0 0.1568 ~0
middle_low_tech 0.0406 = 0.0978 =
low_tech 0.1646 ~0 0.1197 =0
secret_u 0.1098 =0
A 0.4348 0.3245 0.3508 0.1836

Fo= £ ek,

CEM o83} ol %-2] L, o] WahE 2 v]3 o)Fol 2 FAMFE L,
sk o} AA| L, o] ghol 433 ZolE Ag & Uk ol Y
sl EAMSEe] FHo] FAHUSS UEhITh CEM o] F % v 4 H
Wi (E 8)F 2 WAEA e BSASE AEAY) 0] Ho] 24
4 A B854 et
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(E8) = oj& =l &R He
g 200544 20104 201414
s patent_u
A 2] o - 0 1 0 1 0 1
A &5 329 665 605 1,043 300 492
v #EA 303 488 577 841 276 335
vl #ZX| 26 177 28 202 24 157
A AZ 174 230 187
v E AE 84 142 103
T2 patent_secret_u
A 2] o] - 0 1 0 1 0 1
A #5A 504 490 812 836 592 200
w2 #EA] 475 438 796 770 502 192
vl #5X| 29 52 16 66 90 8
AA AZ 5 112 133 114
WA AE 65 105 68

e patent_u patent_secret_u
=re 20054 20104 20054 20104
large 3. 790:&** 4. 701**:% 2 . 979*:lﬁ* S‘ 442***
(0,941) (0.892) (0.820) (0.832)
mlddl 1.948** 2.213*** 1.753*** 5.029*7#*
¢ (0.765) (0.680) (0.658) (0.678)
. 0.775 1.624* 0.946* 2.926%
venture (0.635) (0.758) (0.571) (0.694)
embloy md ex 0.008 0.042%% 0.016 0.030*
ploy_md_exp (0.034) (0.014) (0.024) (0.012)
Mo JlseE = SH| SH| SH|
ent 4 2,023 2,888
patent- (0.550) (0.588)
secret_u 1864 3.037
- (0.590) (0.786)




A2 71N B A% AfPEe) 47Ey 189
atent_secret_u 2. 148" 2.973™
patentsecrel (0.489) (0.547)
cons 0.623 7,613+ 0.782 6,422
- (1.084) (1.036) (0.925) (0.879)
N of obs 791 1,418 913 1,566
Prob) chi2 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.0135 0.0194 0.0091 0.0174
= () standard error, *** p<0.01, ** p(0.05, * p(0.1
(E10) MA HESHA 0iEAY(n) 2 A}
patent_u patent_secret_u
=]
20054 20104 20054 20104
larec 3.317%* 3.752% 3.337%* 3. 704%
8 (0.388) (0.135) (0.347) 0.136)
middle 1,725%* 2.019%* 2,071 2.010%
(0.312) (0.106) (0.279) (0.116)
nture -0.068 -0.011 0.112 0.027
et (0.265) (0.120) (0.243) (0.122)
emplov md ex -0.006 0.007%* -0.007 0.006***
PIOYEexp (0.014) (0.002) (0.011) (0.002)
Ml lETE =H =H| =H| =H
atent_u 0.696" 0.375™*
patent— (0.227) (0.088)
secret_u 0.034 0.4197
- (0.241) (0.118)
atent_secret_u 0.557" 0.586"
patentsearel (0.208) (0.092)
cons 6,241 6.104%*= 6.185%* 6.373**
B (0.439) (0.148) (0.389) (0.141)
N of obs 791 1,418 913 1,566
Prob) chi2 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.0214 0.1159 0.0221 0.0907

2 () standard error, *** p{0.01, ** p{0,05, * p¢0.1
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(E 1) AERZE A

oy patent_u patent_secret_u
20054 20104 20054 20104
large 4.995 9.545%* 4.056 15,055+
(5.493) (3.619) (4.849) (3.648)
middle 2.898 2.026 4.785 7.662*
(4.436) (2.734) (3.855) (2,931)
venture 6.046 7.441" 9.856%* 17.651%*
(3.701) (3.052) (3.353) (2.996)
employ_md_exp 0.262 0,154 0,384 0.089*
- (0.196) (0.055) (0.143) (0.054)
Ml OlETE EH| EH| SH SH|
patent_u 8,858 11, 137%*
- (3.220) (2.398)
secret U 4.574 10,614
- (3.443) (3.157)
6.178" 8.954**
patent_secret_u (2.884) (2.395)
cons -5.955 -29.489** -1.589 -28,439**
~ (6.293) (4.130) (5.434) (3.785)
N of obs 791 1,418 913 1,566
Prob) chi2 0.0221 0.0000 0.0002 0.0000
Pseudo R2 0.0039 0.0114 0.0051 0.0119

= () standard error, *** p(0.01, ** p(0.05, * p(0.1

(E12) ™A MY HEHIS(%) 2420

o patent_u patent_secret_u
HiAD
T 20054 20104 20144 2005 20104 20144
larce 1.628 -3.878 -2.404 0.366 -4,930% -6.175*
8 (5.255) | (2.395) | (3.789) | (4.604) | (2.204) | (3.639)
middle 1.714 3,637 | -5.177* 6.764* 3273 | -5.167+
(4.241) | (1.795) | (2559 | (3.708) | (1.805) | (2.590)
venture 7.736* 2,933 3512 | 12,157 | 5.877** | 2.352
(3.589) | (2.036) | (2.624) | (3.242) | (1.891) | (2.534)
clon o ex 0.188 0.085* | 0.403* 0.196 0.010 0.099
POY-mAEXP 19 197) | 0.038) | (0.162) | (0.145) | (0.034) | (0.101)
MAH T EsFE =H| = =yl =H| = =yl
atent 4,241 5.689** 7.33G%*
patent_t (3.071) | (1.539) | (2.270)
seeret u 10,659 | 3.465* -0.579
i - (3.288) (2.013) (2.473)
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-4.315 6,069 2.742

patent_secret_u (2767) (1. 465) (2. 372>

460,675 | 28.138™* | 15.306*** | 44,832 | 31.159** | 23,087**

—eons (5.953) | (25100 | (3.751) | (5.178) | (2.195) | (4.085)
N of obs 791 1,418 611 913 1,566 694
Prob) chi2 0.0006 0.0000 0.0002 0.0000 0.0000 0.0066
Pseudo R2 0.0043 0.0041 0.0062 0.0050 0.0055 0.0036

= () standard error, *** p<0.01, ** p(0.05, * p(0.1

£ 13) HAOHEY 247

patent_u patent_secret_u
e
20054 20104 20144 20054 20104 20144
e 34507 | 4.118%% | 2877 | 3.611%* | 4.251** | 3.038"*
8 0.139) | (0.087) | (0.121) | (0.124) | (0.080) | (0.103)
middle 1.569%* 2.179%* 1.966™* 1.553%* 2.136** 2.180***
0.112) | (0.066) | (0.081) | (0.099) | (0.066) | (0.073)
-0,354"* -0,210%* -0.137 -0,317%* -0,279%* -0.091
venture

(0.095) (0.074) (0.083) (0.087) (0.069) (0.072)

0.001 0.003** 0.0003 0.0005 0.004*** -0.002

employ_md_exp | ,'005) | (0.001) | (0.005 | (0.000 | ©.000 | (0.003)

M ViETE =H =H =H =H =H =H

0.116 0.198** 0.020

patent_u 0.082) | (0.056) | (0.072)

0.026 0.253"* 0.073

secret.u 0.087) | (0.073) | (0.078)

0.121 0.267** 0.126*

patent_secret_u (0.074) (0.053) (0.067)

8.574" | 7.804" | 8318™ | 8467 | 8062 | 8166™

—eons 0.157) | 0.092) | 0.118) | (0.139) | (0.080) | (0.115)
N of obs 791 1418 611 913 1,566 694
Prob)F 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Adj R2 0.4787 0.6837 0.6334 0.5494 0.6971 0.6836

2 () standard error, *** p¢0.01, ** p{0,05, * p¢0.1
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15) = 8o} Joiue o] Bgalns AAMFE § BAAT A A
A% A5 ko) @A E S ebd Aolch,

MNEEME | A =S AR = H|= o i
7 ;'sn'ﬂgol&?m “olgsin | siguisny | BN | iz
200544 1,332 0.693%* 4.7520 3.290 0.116
=3 [eot0d 1,207 0,375 4038 4.801%+| 0,198
= [ 20144 3,301 | 5.660% 0.020
ojey | 200541 1,215 0.034 2,461 -8.239% 0.026
w2 | 20104 1.185% 0.419% 3.600%° |  2.968°| 0,253
28 | 20141 2451 -0.449 0.073
Z: 0 50,01, ™ p(0.05, * p(0.1
(E 15) E5{2 AUH|LUER o{ 7 XXM 2 Azt StA 52t
T2 | yhosan | ol | uaoimeise | aeeise | ME0
E35|9F | 2005W4 1.451%* 0.555*** 3.428* -3.351 0.121
:ﬁZj 20104 1,282 0.586" 3.328% | 5.196%| 0,267
a2 | 20144 3.154% 2,151 0.126*

#5001, ** p0.05, * p(0.1

EAAYS B, 538 &8st 7S 23A &2 71l vla A1
Hx AFEAN S JA AFH viEadHze) 719d8x HauE
ol TAHLE FoJsHA w2 AR ettt T3t v o] HjFo R
UEhd A H X AlFY ) wiEn S A AEYA viEnE 9] 5518
710l 2FA & 719l vl FAHLE FofsH =& AR Y

L&E} Az ﬂ?ﬂﬂ%/l ?ﬂﬁliﬂr—% H, A2 AFEHA v v
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A4 wiA = one-to-one Nearest Neighbor Matching(o]}: PSM_NN),
Radius Matching(©]&}: PSM_R), Kernel Matching(©]&}: PSM_K)= 83}
th. MDM& mi&etieH] 2 7 gfo 7Rkete] A2 253 $A15S w3 st
+ WRIo]aL, PSM_NN, PSM_R, PSM_K+= 53|88 o= 53]of Jygvd &
SoTE TEAFE S AFATE Sl v shs WO R, PSM_NN2 7}
AT FARE BSAES S, PSM_RS Z42he] A3 o] 2
o7} 44 FFERadius) oJHS ARES 7SR E Tt WA o] &85}
W, PSM_K&= AZASF zpolol] Jul#sh= 7EAE BAH o Fojste]
w3 F st otk F7H4 02 PSM_NNE 3 3hol| glo] shte] &
A F7F B0 Axwpd vjido] HEes 58st= SEMA 580
ZEH S 58544 k= HPHI7(PSM_NNN) & &2 Lol A w3 S 319
N A CEM W FA5 27ke] o WHg S

F i E A AE olgstel T4 med 2L 453
2

(e oN’

g

(£ 16) S512E 0{F MA| HEHY tiE5%(n) 2MAHEA R 2
g CEM MDM PSM_NN | PSM_R PSM_K | PSM_NNN
=5 | 2005 | 0.693 | 0427 0.373 0.442 0.411% 0.578*
B8 | 20104 | 0375 | 0189 | 0197 | 0315 | 0346 | 0331
%4%1' 2005 0.034 0.286 0.197 0.144 0.173 0.267
;g 20104 | 0.419** | 0.347" | 0.407** | 0.343** | 0.390"** | 0.400***

1 #** p0.01, ** p€0.05, * p(0.1

17) PSM_NNOIA F8014S 518814 % 249 WA vlgo] B EALE fulel Aol
= ol o] WA oI Aol Heh, Wb o] B BATE fue wHe] HA o
£ el 5 8] A2 folak Bl b b fetol d

18) 04 A% G BHE BE BFol tlsld FastAon, o7 E 558 g ol
& A @ A A 2 )5} k2 F002] A AT el o

n wige] @ Eahere AA R,
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(E17) S5|¢E o7 TA MEFSHY o EH|S(%) 2MZzHEA =2 29

2= CEM MDM | PSMLNN | PSMR | PSMK | PSM_NAN
20054 3.290 2.476 2.179 3,232 4,107 4.207
o | oot | asore | asoo | zssse | azaoe | asiee | dodre
"7 | 20143 | se60 | 3472w | 4872 | s.o6am | 4333 | 4041
ogoy | 200541 | -8.230 | -7.820% | 5156 | -7.428% | 7,475 | -5.577+
HIE 20104 2.968* 1.482 3.083* 2.906* 2.820* 2,855
88 | o014 | 0449 | -0.442 1.176 1.665 1668 | -0.260

ey p<0017 k p<005> * p<01

A 2 A B, A AEH A E A B E 00
A Bk o9l Fask CeM —Ewmq A e 2 5 e o
A

Aite] Fzide] dr AT & 5 A

VI, A& % AAA|A

B AFexE 7ol AR o 2N 5319k JYPHIE & &83h= Aol
7142l 718 A7 ofufst JFS v x|=A], 2005, 2010, 201413 f&%
719YA AV E E85te] AFSEA 6T, AR
of AAAFH FALFE Alolo] #FHA e &
AE Agol meA FANHE F7H
E5 A

EAAYE Aeshd v 2o
&Wﬂ, -‘—ETS%%L%% HE W 5121
,dgud Bge 2 Fre] Aol A%

om, ¢ =
az‘s xﬂ%—iw woﬂm BAHoR oot F+e| JFL vz e
E o

a1 5359k o
A0 8 et
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Bt 4G 1el 82 vlEele B851 Slo] urk 44 Aolth

A, F2719 53] 271904 E5i7k 71999 FA 4hE ol o &
shaolth, 20149 AHANBE o)A BaAo] B, 71 gEe] A
HA gelge] Arageld /b B s hgoR EHALE
Agsta gleh. oleld A FavldEe] SHAEE B8 ol A%
N2 2el o2 o) o] Fsfol that f1Felt vl Aloke] okl 7bg
ZEHQ ESAE thk olsle] PHolekis g Ho] Frh. FRolA:
ZIgel AHAA e ol BN AAA A A b
w8, eebel BEARAN 2, SEEAYR A2, JAuAREANE 5
83 glom, BeiE A3 % ol e B P28 WYt
. 2 44 195 oleld ALE 43402 o 8aA gk olrh

ol o] At A &8 Aol o] ez} washaL gtk ol

¢

5]
:.é
1o

X0 dfo

rlr

7F B Ee S8 UL 7 gl SEAE o X2 At
Aol tiaf] A4S 7HAAl sl 271Q0AAA o F-=53to] shute] Y A
oltt, obt-g] £ QlzetE THa FUTHAL dtrigte o] & E&3HA] e
B AR dEhA] &5 Zlolvh. whepA] HR-o] AL SR VIHE
o] AFTA W ¢z FHFHow FLS F YR = 27]¢UA

Aol B 24-& st oF & Aol

il
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B

Plsss 2y

C e dguEe Beas Aol ARHz AT iz o
MEH e ol Solo) B8L J1ge] WA WENe FAGCE §
SERED

© F71AE Balel Al BT ARHz AFESA iET) vjEm)
F2 ol o AdbHolglont, AFHE AT hE L vhEn)
Fol= Qeiulol, A AFHA WEe) L WlEuFol= S5l7} o &
4]

20054 0.298 0.612 1.340 3.136 0.310
jz 20104 0.894 0.779*" 0.183 2.542 0.465%*
7 | 20144 1.006 3.244 0,268
ooy | 20056 3,062+ -0.213 7.310* -10.095 -0.133
B2 | 20104 3.139* 1.253* 8.632% 10.562* 0.251
8 | 20144 0.690 -1.377 0.035
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S3EZ off MM 242t sz IHE718)

20054 1,612*** 0,773 5.677%* 4,751 0.119
iz 20104 1,037 0.325%* 3,013 5.263%* 0,229
- 20144 0.493 4.452* 0,274
oo 20054 0.832* 0.111 0.980 - 8,319 0.142
H|2 | 20104 1,826 0.429* 4,499% 0.676 0,327
28 20144 3,229 -1.417 0.012

SSEE 0iF MUy 2MER| Sl g o)

= AZHZHZ | MAASBHY | ASRENE | A FEZEH ofZoH(n)

34 0§ EA(n) ohEMH(n) | SA OHEHIS(%) | oHEH[S(%)

20054 1.135* 0.387 5.130 -3.379 -0.179
iz 20104 1.340% 0.223* 7.164% 5.663%* 0.004
- 20144 7,416 7.803%* - 0.296*
odof 200514 1.116 -0.011 2.295 -9.864 0.039
H|2 | 2010 0.262 0.325** 1.980 4.253* 0.185**
28 20144 2.069 0.142 0.112
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Performance Analysis of the Appropriation Method for

Protection of Technological Innovation

Kim Sangsin

In this study, the effectiveness of the firm's appropriation method is
analyzed by using CEM with actual quantitative indicators such as
technical innovation sales. The analysis results and policy implications
are as follows.

First, patents use has a statistically significant positive effect on product
innovation performance, while trade secrets use has a statistically
significant positive effect only on the first-market product innovation
performance. This implies that the use of the appropriation methods in
product innovation can increase the profit of the firms represented by the
innovation sales. If the technology level is high, it also shows that trade
secret is worthy of utilization as an appropriation method to increase the
firm's profits,

Second, the use of the appropriation method does not have a
significant effect on the overall sale of the firms. Therefore, in measuring
innovation performance, it will be necessary to use direct sales stemmed
from innovation,

Third, in the case of the strategic utilization of patents, which is often
pointed out as a side effect of patents, the use of patents in product
innovation guarantees at least the performance of individual firms.

Therefore, it is considered that adverse effect of using patents is not yet
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prominent,

Keyword I

Appropriation method, Technological Innovation, Patent, Trade secret, CEM(Coarsened Exact
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