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ZBAIGE 4= Qlo] A& AFE-E ohe O BI7HoR HoRRS £ gtk

FAuE AN ] 4 GAHE BSo] #et HE A HoRk= Fog Fgds)
dHA YA ooty HHE AAY A E 7= 20EA, HYUE TeE AL, ot
W, 11 Hol] YFLEEel /-85 7Ied e AP AR E uidith AFES Al A, &
of, ul&, J3}, A=, AFEHEZEZIH 5 T2 AZE| i A 7R dEE ndd
AL HSok= Zo|al 11 ofojt]o] AAE HSoh= A2 of et HollA ATt 25
o} AR AR BE7I1ZH APY & 7097 E55ks AE Y o= Jith

Theo = HFAA whol sidohs B3I AR A AL 71eA S B
YL E 7o AA HAE BRI RHE= ZloltHo). HAY 1%01] WA AP E A
Ao R #7))2 AARE APFAES 913t B1& E9l(lead time) ©5-2 2u|oh= 0= A
A7t 71eAAE F50t] APl Kdsh| A7HA] o] AFARRE oA AAIES HAY
SE7I7IA Y] g0 el A8AIRE @50t Feje AL uidith dutdos 55 59 A
T4 HoapthE 59 7I1eAAle Kot e &9, 55 S 22 dxjo A7ITte] &

27 4 YouE AFAEL JleWst HE 4e Bog o) 985K 28E 4 UehD,

CIEE el SRS YRS el vt G 71 S48 P ] sheed
7190] & % U HAHI HEATE olshA] Uekd 4 ek ol S, Az 7% A
o —017}—5 0] 42 Al 2 A9, 4 A A4S S440 B A A

10) FAIB(2012), 7l&d4l Badeo] izt a7 =799 AEdide SHoR", =48R, A7d Al1g,
pp.3-28.

11) FA1P(2012), 71Ed4l Bod=f ot o7 =719 AEdie SHo=’, d=94ssA, A7d AL,
pp.3-28.

12) Z43(2005), I 71€84l dige] 24 & 9 AR, "#e1EdA, Vol.15. No.3.
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AIES E32 2tk AL FasH o7tk 343513t} Cohen et al.(2000)192 =}
At 22 EofollA E517} Alqt 7199 XY Aok Wolqto s 283t 2 Wl
ot 2852 FAGTE HEsks AT fEo] Hostho 29 715:494% E3} B
5 Fdslel| HsliAe 44 BoHPHo] AQiER th2A E8F)= Zo] dRkdolgta
gk 4 QJtHBurt & Sage, 2009)15).

Levin et al.(1987)16), Cohen et al.(2000) 52 A= 19_0}7] 95k & E
(lead time) 5ol H]Y-F-A|(secrecy) & F-&51A & Q.L Att= A AAISHIE. &4l
479 B3 4 #EE Eold FHE YUHoR Aol A2 AEY] P4 B, A4t
8 5ol QlolAl SAZF 9lom, R&D £oFe] g4l £l whet thofsh At we] ko] da
Sttt =218 AASeE Aotk o|xd Ropd ApEAQl AT BRIt thgh =9 Aok
4 Og57]7] EoFs IR E5EA VAR, AFE, 36k £of 5ol tgolA olFejx|aL
ltt. Barton(1998)17)2 4147 HSE 93t £5]9] &8-2 AHRQ] BAFxo|| o&517] o
2ol E5{HeR Aol wt gebd 4= okl $4okgit Fireston(1971)18>—8— E3)9} S5
A 7ke] Ro)FQl HAGE AXeH, FAlulgo] w2 Akﬁ B2 B3 Al B

o

l_.

Ha11(2009)21)% = éoﬂ e} Xﬂ_:_ﬁ‘—_-_ 374] ‘discrete’?} ‘complex’ 7|&olE= F

1 7} g0l 5519t #EIste] ojudt E4& Hol=rkE AEskeith 94, T

X*(chscrete) 71&2 AlFE shuoll 4400] Esivto] T, FAlo| sht 7l E5l= T
£ AFel9t A== A7 Bt E, AlE9 FEl= S8 (material)Ql A7 Bt olek 2

(¢]
ok ruEE Jo

-~

13) Shapiro(2000), “Navigating the Patent Thicket: cross licenses, patent pools, and standard-setting”, in
Innovation Policy and the Economy, Vol. I. by Adam Jaffe, Joshua Lerner, and Scott Stern, eds., MIT
Press.

14) Cohen et al.(2000), “Protecting their intellectual assets: appropriability conditions and why U.S. manufacturing
firms patent or not,” NBER working paper 7552.

15) Burt, Roger and Jonathan Sage(2009), “Inventing a cleaner future: climate change and the opportunities
for IP”, European Patent Forum.

16) Levint et al.(1987), “Appropriating the returns from industrial research and development”’, Brookings
Papers on Economic Activity, Vol.3, pp.783-831.

17) Barton(1998), “The impact of contemporary patent law on plant biotechnology research” DAFFE/CLP
Competition Policy and Intellectual Property Rights, 18(458), OECD, pp.305-321.

18) Fireston(1971), Economic Implications of Patents, University of Ottawa Press.

19) Arundel and Kabla(1998), “What percentage of innovations are patented? Empirical estimates for European
firms”, Research Policy, 27, pp.127-141.

20) Hanel(2003), Intellectual property rights business management practices: A survey of the literature.

21) Hall(2009), “Business and Financial Method patents, Innovation, and Policy” Scottish Journal of Political
Economy. Vol.56(4), pp.443-473.
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2 FFole RS/, HR/IF Sol/BA, s AR/EeAE 23, A, HESEE
AE, 25, a5AF 49 5ol &3t oid f3Y AL HiiolA 517t F4ldT} B
QA FFE 712]7] Wi2e] s AAES ESAEE FAdH BSE flof E8ol= B
o] Zstct th2o 2, B3l (complex) 7142 dHt9] A|Eof| W2 429] E5|7} B, g4l
| FHH0|1 7t F5 AREE A A7t Br oleh 2§30l 7
Ego], ARpE], ARRE(EYQ/TV 23D, 97 U dshgH|, 2574u] Ak %0
FBYY AAE2 FAZTE Hoglol o] EFAZe] FAHA ko] :
= %%LE% 20109 Heh7]&7gd 4% floﬂﬁi RIS wWE AARAE AR A
E3 20084¥ =7 FHARAKKIS 2008)°14 =438t Apgo] Ao 3t
= AR FAELS E3] g4l m*uu 83 FAR|o] EA4613ITH22). o] dAfoA =
e 2GS FAH AR BSSHES)T HFA1E RS sHAMZ )&
de] 8ok lov, Ed]o] thah o &Eshs A Holal Stk A HE E} W
Al B4t g8 B4 HRolBE W, 5, 714, AFE, A7, AR 59 A2 AAA
= =2 585t vehtar 9low, A9 318h SAEE, AR/ 59
AR Aok g Hwd 3 ESEEET el Qe 22 &

A8 BEst FLE rqer A xﬂﬂ;a u}uw 22 4717 $g08 BRs9

)

jur)
5
5
o
=
-
)
[11

rO
i.'l“
R
=
[
AL

)
E,
N

=2

jm |
FE, 71A, 271, A&, ZE) 4t —‘:—Ol E’dﬁﬁ‘r. AA-1E] 72 A =
FilEoe &0l w2 Head E8ES UEHe F322A, 715, 54, 3], 5%, &
S0, APLE A 5ol ke, AgAl-AEE R ddFes W2 gien W2 B

O O “ - RN
S5 BEER SYAoIE, SARE, MR, OF, FW/A A So| mEt WAl
29L Bd HARI BIA Ho4T BEEE BP0, Wy /BeAE, AER, 7T
A1) 5o mgEr)

=59, ARA 5 TR AR Besks Zol 7199 Aol 3 G vl
L A0 Uehta glo] #al Fopo that 45421 Aol thet Baso] A|=giet. ol A
A 3

i

Al R A7



A== ATt

AAAES BRHA o2 Stk A2 7|y dEAt A9 FAldHE Hos
Al A2 o dFF2 A o8k AS et OECDY FHollAl= olet 22
B3k E8AS AAAARE F3(IPR bundle) ol SF(OHIM, 201523); OECD, 201
524)), L&M= AR WA AL g Ags] PX[ol= AL ofYA|9E 0|9k FARRE 7
HoZ oy HelE Xk golAdA Aok Sto]E | gto]dA(hybrid license) 2l HE
CHGattari et al., 201725).

A| A AJAFES] ERPAQl -8 sto] A7t ErdshAl XPE Al7]= 20009 o] F-HE
o|t}. Parchomovsky and Siegelman, 200220)9] di4-= E5|A7} AR Ho| AT HEZQ1 7]
5= A 71}do] APAHIE S Eoletl Bt Akl #4511 Somaya and Graham,
200627= AZES0] Aol A A AZ A gt Q1A I FAPL =2 7|AAE AXAAH
iﬁ’:};‘q_& TAAT FEo] Erhal BNt A (20192892 He7|& AFgolA Es5]d
THL 7]5711:1]— ol /\]X]-7]l:ﬂ- X]—/\]-__E 9]—.9_5]\:!:] o]; ] A]‘_Q__ _H;__Q]—X‘]O]_L_ .,]——‘—-X‘]__E XPE
45T}, Helmers and Schautschick (2013)299] d7-= 315}, QJokE, B4l 59
X]@‘XMH‘JO] 35 AFH o R GEEHA AL F3(IPR bundle)o] Eg
A Skl US2 ERIsIiHh. OECD =7F=9] 7%, 3ot ook, ArE ¢ #AL #of
59 Xﬂﬁi ol 2714 o] o] B4l HERB= ddste] AMEske B7F B, ITAHA,
TEAHIA 59 AB|AYY &3 7|9 AEE o83t HSE Wol| skt JUATHOECD,
2015). Dernis et al. (2015)309] Ao W= AEFAZJT kg 5 5519 F27t A
U FopoflAs ARE BT Kok ESHA o]FofA 1L = AR YERTH

o

=

Ae o
L o>~
=

[¢]
g
Q,
_I.4

X,
i
ﬂl

A|m

23) Office for Harmonization in the Internal Market(OHIM)(2015), Intellectual property rights and firm
performance in Europe, June 2015.

24) OECD(2015), “The IP bundel”, in OECD Science, Technology and Industry Scoreboard 2015: Innovation
for growth and society, OECD Publishing, Paris.

25) Gattari, P., Ferguson, S.M., Crichton, D., and Helwig, B. (2017), Beyond Hybrid Licenses: Strategies for
post patent expiration payments in the United States, LES Nouv 52(1), pp.31-36.

26) Parchomovsky, G. and P. Siegelman (2002), “Towards an Integrated Theory of Intellectual Property”,
University of Connecticut School of Law Articles and Working Papers No. 35, University of Connecticut,
Hartford.

27) Somaya, D. and Graham, S. (2006), Vermeers and Rembrandts in the same Attic: Complementarity
between copyrights and trade marks leveraging strategies in software, Georgia Institute of Technology
TIGER Working Paper.

28) 7789(2019), 719 AAAAE B9l aEA”, hEAIstElA] 14(4).

29) Helmers, C. and Schautschick P. (2013), The Use of Intellectual Property Right Bundles by Firms in the
UK, Intellectual Property Office.

30) Dernis H., Dosso M., Hervas F., Millot V., Squicciarini M., and Vezzani A. (2015), World Corporate Top
R&D Investors: Innovation and IP bundles. A JRC and OECD common report. Luxembourg: Publications
Office of the European Union.
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A S BdA o B8k B 71988 7hsAdol w24, 53] 47199 B¢ =
5], A, gARIoZ Fl A4 AR F-2(IPR bundle) S 53l 4% 7FsAd0] ooty &
A= JHEUIPO, 20193V). 592 7|&S HIolal QUZole Etolal FAAS] Hrat s
71&9] sfoll tiet &5 vEwr} wobd o, 7|2 SS18YE oyt ArEy} &2 A4
WS EgFos gHIosN XAk Hosks o EX & 898 2 ¢
(Somaya and Graham, 2006). 9J9FE AFAL E35]9} AMH7EY HYAo] =2 Ao g ALy
ATk FiLo] gt 231 ATPFAEC] W A, 7190] E5Eds s 48k " 9

SYS FS A ?d% 53k 0|99 aIprt o IA YET) ¥R el aipt Ha
W7V Eo] & A5, 599 e A2 tAIEAE UEtdle AoE E4F . o= He
Y= A3 vlE-E AT o B3R AR Eh8o] LE AMAoA HEE= AL ofd &
9J2-S HojEtHLlerena and Millot, 202032).

I A9 S, JEY, IAAAS] B 9 B 7T G B9 7199 A9l
AL AN 4 B SAOL LA L1 YISk AT 21 2
3 52 374 AP0 IR F9ol 7199 el H(He) FFL v
05 Uelsith, ARIIS H G 9 BEE 5T /1900 S L 2o, 347
o] B8, HE, XIS BYHOL HAT A9 34 F Y Wit o 2 Ao et
9] 59 V1A T4 71 7190 90 0.1989 4 230 L, S 3

EO{Nﬁ%E

Jl
i
v
o,
i
0¥~
o}‘u
j9,

7]

S 7 7192 0.2709] 4% & . 202033). o] AP AL E5| =
42 de] Hirt $47190] ¥ 2 98 59E EFe E‘ri AR ERE A AAHES] &
& Bf7t 7ol WA 52 eFAEEEe] o fEjet 282 she AR RARE I,
B 9l (202139 7190l AdAHEE EH o R Haeh F9-E B AlEsisiA 24
st 53] 9 A8, AR, HARIES 94| FHE ARES Haet B9t o
HEE 59408 Aot HAet 398 7199 A9 B3l viRle S 245 #4

Ao Tl Feiol dElrde 2 AR 2719 dEledd vt 714 el | 2 HH)

31) EUIPO(2019), High-growth firms and intellectual property rights, EUIPO-EPO.

32) Llerena P. and Millot V. (2020) Are two better than one? Modelling the complementarity between patents
and trademarks across industries, Industry and Innovation, 2020, 27(1-2), pp.52-79.

33) - A8 -Aokg, AAAKE A9 719 Ak B ] 288 FHoR), IEAARAT, 2020.
34) - dad-Adsd, AR A9 719 Ak 7199 B A AR B8AE A7, AR,
2021.
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T 9] AAAARES] B o] it ABEA A7 ARlATE Tt Zol o]
AL k. e AEAE TR 714840 e 7 RYPS chi Xey] vy

< B30 4T A7 v AFEHAH. 1738708271201 = AxdS lertds
A

H2o]al ol 94 HogHS AREstal, A7leAt

B, 7|EES, B384, AP T2 Hoad 3F B tie 42 6. 1 A%
Aed BoptES] 841N o, AE ) 7 RS =7 vehd vh, Ales Hop

Aol Amara et al.(2008)370] XA Mul ALl Mulse] P4} B
Xgto] Ao] ujet 841 B54wre] Mejo] debal Zoleks /S 71802 o] 119 Beky
2 thsr eyl nge PRsjo] BASIS of ATINE T S84 BET 1] tiek
S ek ekt B34, 9% oS Slstact ofdol ok mEy BYe ALS
sfe] AzQoIAS] B4 BE4T 7ko] JEHAYS FAT Landry et al. (2009599 AFE
9Ie}. o] AT FAAE/ A YR Slo] AT R T Qs P4l RIS I
QIS oSS BFOR 47bA FAREHRS Akieict

2 e VIS0 AlxRhT MBlAY ZelA ST o g ATt o 1] ASEAE
O

ML, 1 B9 o] 38 ave] e £y B82S Amstud g

35) §7%1-8<=71(2011), “g=r AR7|FY] 71&g4ESHY 2P a1t A4S HAA, FJH8h, 28(3), pp.31-45.

36) FARB(2012), 71eg4l Bl thigh A+ =799 R4S FHeE, S=FAeE|, 7(1), pp.3-28.

37) Amara, N., R. Landry, and N. Traore(2008), “Managing the protection of innovations in knowledge-intensive
business services,” Research Policy, No.37, No.9, pp.1530-1547.

38) Landry, R., N, Amara, and M. Saihi, “Complementarities between strategies to protect inventions and
innovations: Evidence from manufacturing SMEs”, International Journal of Intellectual Property
Management, Vol.3, No.1, pp.56-78.
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0 Sdiga) HeHOo =M XA AL 7|62 g1}

B B2 AR HIC R ARAdE 0]85) ol9s #ol= H AR
ool AR HEAtE R dEE
o|Huk2 27} A BAAL 71e& HHcks Hl B8 AKto] A8 FEE Slo] FAEE9] o]
°l& RS st ARFoRE FAZEE =EoHA ot 7Y @ﬂ%% AE Hos
3l A AALHES 85t Slth 74 719do] S5EYEE She olfE 7Ied] B TSk,
27 7140l A7Iske 718 %2 i, F42 FEsH olE7] -‘?4“2}0]1’4{Arundel et al.,
1995)39). 5 7|9o] E51&HUS Sk olfi= FAIEE B, BAAA ] gt 71 1 4,
B4, AREAst 5= F9 g9loz SHIKHBlind et al., 2006)40. ZPA Az 7|o
& ESshe olfEe BFEAAY TIeRdE WISk ZIeddolA fES JAE A5
At 2AREIATHDuguet and Kabla, 1998)4D. ml=t A% 7|HE o2 g ZAtofA

= 55159 o7l 71 BN WA AAATT A Tsdt RARE S8 E5SHA] ESHA
a7 7l&s BAL 105lr] 95t E&o] FR3HCohen et al., 2000)42).

7199] A g ol A AL A7t ofEA] IS mIRlEA tis ASdTe U
SHA AP Qlok. F= 719S WLE S5 7HAAL = 7ol 7Rl wet AFAHd

Am

39) Arundel, A., van de Paal, G. and Soete, L.(1995), Innovation strategies of Europe’s largest industrial firms.
Results of th PACE survey for information sources, public research, protection of innovations and
government programmes. Maastricht: MERIT.

40) Blind, K., Edler, J., Frietsch, R. and Schmoch, U.(2006), Motives to patent: Empirical evidence from
Germany. Research Policy, 35, 5, pp.655-672.

41) Duguet, E. and Kabla, 1.(1998), Appropriation strategy and the motivations to use the patent system: An
econometric analysis at the firm level in French manufacturing. Annals of Economics and Statistics,
pp.289-327.

42) Cohen, W. M., Nelson, R.R. and Walsh, J.P.(2000), Protecting their Intellectual Assets: Appropriability
Conditions and Why U.S. Manufacturing Firms Patent (or not), Cambridge, MA: NBER Working Paper
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77} tHBloom and Reenen, 2002)43). E3t
Aol 3, AFE, YokE, A7) 4ol &3t 719S o= g Aol &5
T2 AAIEY EA19] A(+H)Y I A= AR BAEAtHHagedoorn and Cloodts,
2003)449). Y& AT EQ0] 7|49 A ESlEYS B9l WEe] B(HY IFE T2 HoE &
A= ATHOnishi and Yamauchi, 2018)45). 7149 555} AEY4, & =
ZA1219] TAZE H(H)Q] AR YeRdthHall et al., 2012)46). 4147|940 £35S o 7
§ 599 ARE FiL "WiE F7FE0] 79.5%p, TUY 570l 54.5%p 5Tt AlE RAE
93, S FAES=o|r A2l Ao Z VERITHFarr-Mensa et al., 2017)47).

A 274 o] 7199 71674 E, FAl ofn|R], BA Sl YFZ PIXAL FAFACIE H(+H)9]
B A 7|49 ATIAIE FIAIXIT HEeA| HopollA A 71YHS e E B
o] 7KE B7Kd o AXAAe]l A1) JRE mFIna EAESITKHsu and Ziedonis,
2008)48). £3519] Ko} iAAn g FAto] gol/do] Hit AR, ST} F=9] Hio]Q HH
714l s S3519] B8 Ejﬂ% A S35 T 71l S3517F Qi 7194l vis ¥l
AATG FAE 76% HIEA v, B4 5519 Ql&o] s WAA MY FA|7F &olgt A
O % YEH ul=e] HiolQ i 7]o] ’MAAuE 27| FAF o] E5]&Ho] o & SUFE
2 ZEHRT 11.2%% Z715R= Ao 2 YetHHoenen et al., 2014)49). 7]Ho] A A
719 E3515-F0] o|FojA W HAA TG FA] &Eo| o=, 53] [T7]92 = 3¢ 53t
HIAA D g F4F §1] g0 6.3%p, <32 FEUE TE2 8.6%p 370k, [PO EE: &
7Fok= o2 YeERGTtHFarre-Mensa et al., 2017)50.

A= A7 AEE BRI RS AlEsH| Slsl AREShe BRI ER) o8, B2 7|
o, A B9, 48, @A, dAE B4, 2O Be A So8A AEL S4E Ut

]

o,
o) F
>,
2o

r°"

43) Bloom, N., and Reenen, ]. V.(2002), Patents, Real Options and Firm Performance, Economic Journal, 112,
pp.97-114.

44) Hagedoorn, J., and Cloodt, M.(2003), Measuring innovative performance: is there an advantage in using
multiple indicators?, Research Policy 32(8), pp.1365-1379.

45) Onishi, K, and Yamauchi 1.(2018), Intellectual Property Rights for Software and Accessibility to Venture
Capitalists, Discussion papers 18036, Research Institute of Economy, Trade and Industry (RIETI).

46) Hall, B., Helmers, C., Rogers, M., and Sena, V.(2012), The importance (or not) of patents to UK firms,
Working paper.

47) Farre-Mensa, J., Hegde, D., and Ljungqvist, A.(2017), What is a Patent Worth? Evidence from the U.S.
Patent Lottery, NBER Working Paper No. 23268.

48) Hsu, D. H., and Ziedonis, R. H.(2008), Patents as Quality Signals for Entrepreneurial Ventures, Academy
of Management Proceedings 2008 (1), pp.1-6.

49) Hoenen, S., Kolympiris, C., Schoenmakers, W. and Kalaitzandonakes. N. (2014), The Diminishing
Signaling Value of Patents between Early Rounds of Venture Capital Financing, Research Policy 43(6),
pp.956-989.

50) Farre-Mensa, J., Hegde, D., and Ljungqvist, A.(2017), What is a Patent Worth? Evidence from the U.S.
Patent Lottery, NBER Working Paper No. 23268.
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U= FEAOIH MY, AlRoM= RS ESTo2H AR ARAY] A A8 fAIE
T rsto] AP o|HRAlSIAL 42940 0]9}E H T 5h= Els 2
oh AR AR ofyRt 8419 o|Qlk Hosto] ARt A A FAA
Ao =12 & 4 Utk

7190] AHE EY 555t ol 719 AlEe AEYS A1 HEe FESH| fIsiA
. AEE S9-550ks A AoA AHEE whE0] 7k dl A 9AE "ot oldf 7199
BRETS "IEEFOEE & 5 0, AREsS FA9 AHE EES|E tt 53] A
71&(low-tech) #opt XRG4, AH|ATA 5 v7|eZ] 419 BLEEA RS sS B
= gItH(Millot, 20095D); Llerena and Millot, 202052). A3} AR7IA]O] tfgh AFATLZ,
B 7140l tisl dEZS0] 719 FA7EXILE Aol w|Rl= P #4951 (Greenhalgh
and Rogers, 2007)53), 71Q9] AEAFEe} dF5E 7l H(+H)2] TAZ A2 A5 A+
T AKKransnikov et al., 2009)54). Az|Zdz|ofA 7]Fo] FAE & o Eo] Y AJHE50|
7197878 B9 dFE Fth= AFEHE ArHGuzman and Stern, 2015)55).

At AR S0l BHE 7HAE Eo] AlEel tiet Faaaet AR 1o Ego] Hckes A
T AtHAthreye and Fassio, 2019)56). Est Bi=of tfsh A= 2 Q1) AJ&Jof Al5F 478X}
E0| Adstegte ARREE s BRieo] ot SAHEE fAIY gEo] AAA " o=
5518 &9 AVIeAlEE RS W 551717 &<t L 77 AHE o|AEHA 57Kt
o] Rtu¥ o|fox Ao et FAHEE AP AHIEE FAISkE Ao EIE 5 3l
(Statman and Tyebjee, 1981)57).

A F7HA] 58T A4HE2] /E A B ane] izt A4S AuEgeh /iE A
2t opy g} ARAARES] ERHA BTt 7199 el B(+)9 s UELL, &3] 4
7190l 1 &3t o 24 vepdths AL ERIsHATHOHIM, 201558); 27, 201959). &

T

51) Millot, V.(2009), Trademarks as an Indicator of Product and Marketing Innovation, OECD Science,
Technology and Industry Working Paper, No. 2009/6. OECD publishing.

52) Llerena P. and Millot V.(2020), Are two better than one? Modelling the complementarity between patents
and trademarks across industries, Industry and Innovation, 27(1-2), pp.52-79.

53) Greenhalgh. C. and Rogers. M. (2007), Trade Marks and Performance in UK Firms: Evidence of
Schumpeterian Competition through Innovation, Discussion Paper. Department of Economics, University
of Oxford.

54) Kransnikov, A., Mishra, S., and Orozco, D. (2009), Evaluating the Financial Impact of Branding Using
Trade marks: A Framework and Empirical Evidence, Journal of Marketing, 73, pp.154-166.

55) Guzman, J. and Stern, S.(2015), Where Is Silicon Valley? Science 347(6222), pp.606-609.

56) Athreye, S., and Fassio, C.(2019), Why Do Innovators Not Apply for Trademarks? the Role of Information
Asymmetries and Collaborative Innovation. Papers in Innovation Studies No. 2019/2. Lund University.

57) Statman, M., and Tyebjee, T. T. (1981) Trademarks, patents, and innovation in the ethical drug industry.
Journal of Marketing 45(3), pp.71-81.

58) Office for Harmonization in the Internal Market(OHIM)(2015), Intellectual property rights and firm
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SIATHERS - U7, 2015)64. BUES SAGH], A4U-E HE5ila, AEE2 55,
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N AY9e] a&de A6t CCR E@olA 7Fg 45k A¥o] 0.471, BCC ZEolA =
0.7657F ygith. 249 B4 = FHE %5 HIncreasing return to scale, IRS) 170 A
o, FE2lATH(Decreasing return to scale, DRS) 87] x|¥o] yebdtt. 2013~2017d7F
A 5@zt gk 1770 A ARA1C] R&DFA] tisl DEA &8/37 ZHE S3sHAtHel 84 - A%
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(DRS) AHI] A& YEyth o|=gt Axk= A[RHAS] R&DFAP} Axto] Hls ZotsiA &
YHI QU= HBmE JHYUS HojEth

2010~20199 717te] f-=uet 107] AB]AAGC] Histe] DEA R&/4d< EAISIATElA
%, 2021)68). AHAAMAC] B G842 CCR 7I& 0.447, BCC 7I& 0.4672 UEPl, &
AR 0.903, 49 E 34192 0.083, A, Axx= 9 o7} I AHIAYES 0.135, 718t
7HQ1 ABIARY 0.085% AMIE B&49 Hat 24 Hot skem7lE A, dudds 7

]

sHlago] YAske 8910] 19 HlagolA 7k Aoz A vt 2 4l
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64) ¥F5-13574(2015), DEAS &85t F97]& Al 884 4 387} AlEd 71& S4H2=, Journal of
Business Research, Vol.30, No.3, 2015, pp.57-84.
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68) HiAIB(2021), AEXLEA(DEAE o835t Syt AH|IAIYGY a84dT 23 Qa%l 4, Journal of Digital
Convergence, Vol.19, No.10, pp.339-348.
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E513E] gt 884 BN E FY8AE SHUFet TAEE FE51la, AE84E
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= AT £ oY) 4&9] 584 SHolAE BlEEo] TSk St o
9] 71&old 8AS EASH AFolA 2007~20108 7|7F 9-2luet dish, 337 7]
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WEA, 7160S, B8, 71SAF 59 BTl 7199 B0l 9T nHL How BA
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L glo] B8 Yol =80l St o= Uehdrh

719001 A1R1] BR84S AT ) SRR She diatel SATH BAEH) wet =
948849 289 S TAST. BANYS A i 284S FobT 4 92A
Wb 4 9] Wol] BAhgel tid SR olsel R4 EAS oA olFolHof ek, ofg
PN 4TS F ABAAS RISk 29l T FAsleh okl (B 2-Dol A
200040} ©fF AT e BEHE BAT HPATE) FY-AE WS HSA
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69) Kim Y. H.(2011), “The ivory tower approach to entrepreneurial linkage: productivity changes in
university technology transfer”, Journal of Technology Transfer, Vol.85 No.10.

70) ©]A3H2017), BELZEjo] BAS 83l E5) FE F8A ¥lW A, Asia-pacific Journal of Multimedia
Services Convergent with Art, Humanities, and Sociology, Vol.7, No.7, July (2017), pp.893-902.

71) o]/d/¢- 7o) -014971(2012), e}, TF3AT7IHY] 7I&old 584 w3t 584 28 8Q1 B4, A4
A7A ABE, AARAAT

72) AEE-5FE18(2013), Tl AHTIE AZEQo] 7|9 BEAAT BISkRQ] B4, T=FAEER], A8, A2sT,
pp.51-71.
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e 9915 7190 BAAT) Qe TN QASE HATe] TEst AR Sof uet ojd

BO4TS BEUA G WS Zolet Agsie] dzold
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H2H

CheFet W 7] Hebgo tigh AT AFe2 = 37HA] WAl 7Rk Tl $3E1 QL
ot A BiA AE AEE 7] oA Ak miRSER 7Y ST SAAE
D5k AL TRt o]t /e B AHE A o|2g g0l A
s 7o) AeAE R AEEHY, A9E2 dF 7dscAle B 4 Qo 4R V1Y
EoAE S9AY & glon, tE 7gEoAE 594 Y & AtKAthey and Stern, 199875);
Ichniaowski et al., 199776); Mohnen and Roler, 200277); Mancinelli and Massimiliano,
200779)).

T WA AoA HeHY Al F 8219 FRt 159 ARl 252 950l 3
THAthey and Stern, 1998). Galia®} Legros(2004)79)7} 2155t ule} o], o] ofo]tjoj= “gt
o] FFE PR 8212 H7F HbAolR] b= o tE Wt AT gl& ATol=t
© A 7PIoE 3t} o] FEK F9 A= 271 ol ATt SAlo A SY
HOJE HAED 4= glthe Aol

2 AFoA ARt Al A A AERAF T ASEA BP9 SEH BF
o]tiLaursen and Manke, 200180); Galia and Legros, 2004; Schmidt, 20078D). Ht}

rr

75) Athey, S., Stern, S., 1998. An empirical framework for testing theories about complementarity in organizational
design. NBER Working Paper No.W6600. NBER, Cambridge.

76) Ichniowski, C., Shaw, K., Prennushi, G., 1997. The Effects of human resource management practices on
productivity: a study of steel finishing lines. American Economic Review 87 (3), pp.291-313.

77) Mohnen, P., Roller, L.-H., 2002. Complementarities in innovation policy. CEPR Discussion Paper No.
2712. CEPR, London.

78) Mancinelli, S., Massimiliano, M., 2007. SME Performance, Innovation and Networking Evidence on
Complementarities for a Local Economic System. The Fondazione Eni Enrico Mattei Note di Lavoro
Series Index: http://www.feem.it/Feem/Pub/Publications/WPapers/default. htm.

79) Galia, F., Legros, D., 2004. Complementarities between obstacles to innovation: evidence from France.
Research Policy 33, pp.1185-1199.
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A7 Qitks AF7HEol 714 2t =
2 A= 27K 83 olfE o F HAIHE tj4lste] Al WA HAE Agsieitt |
A, A A gL G 299 Aol sk grsd). il AsEHsE 39 Ko
THHUSLE ARESIo] A2 O E [P o 7] B3-S A HAET 4 tHGalia and
Legros, 2004). 222, 27}& Zifdt= A7 24T 4¢- HAAFE HAES 4= Q=
T A4 AT g Al A AR vofet FAY Boat 7k HedE HIAESEH
vtz o] SAMS AlFst 4= QUct. sk 21l B (Multivariate Probit Model: MVP)
£ 5|83tk ol2fRt Al AE 71e] BA(F] ) =

A (=] AtA) 2 UeRdthBelderbos et al., 200484).

J8ER 77HA] G48T BestS TEchs 7 Atolis thHE T2l HgS S8t
HeMY FAo] Aottt ety 2 AtollA ARGSH thAs meHl By &-85to] AR
T ARIAY ZHZoA TRt G418 T Hoaths Adsts Wl ditt ZAIE siash A+t
= O EAEATE AZRAT Auay BEFE vHska O AT vt A= A6k &

=
Lris oA B A0 ApEe] AR & 4 Sk

80) Laursen, K., Mahnke, V., 2001. Knowledge strategies, firm types, and complementarity in human-
resource practices. Journal of Management and Governance 5 (1), pp.1-27.

81) Schmidt, T., 2007. Motives for innovation co-operation—evidence from the Canadian survey of
innovation. ZEW Discussion Paper No. 07-018. Available at SSRN: http://ssrn.com/abstract=976316.

82) Multivariate Probit Model& A7} 7t HE4tho] &8 of 1.5 HeEidlof lojA, B HE4do] &8 oig 11
OAFEA S AESHA] 7 Eogtho] &8 A o Rz Bt Ho4to] &g o et S-S 7Sk QloiA, &
AL 7F B atte] Meo] QlojA] BE4TE 7HY] B /Al 1elohA] et 7Hgske Adt Sdsitia A
2% & Sle ARl EAgY. Ty 2 Ao Sle] APATEC] Multivariate Probit Model& 28519
Hoaws 7H0] BAMY/dA S AT A 18 o, APA=T9] HnE 913t baselineZ A1) it
=, 712403 Multivariate Probit ModelS 83t XgE Lo ARE3

83) AAIGH o & Juet IiE Aol A B EARSE AFstal, 271K AWAZL g W, 42 1714] i
A A19] Ad3t9] Fho] 271R]E BAo AEdS wo] AdtE) i RS HFo 2 AAE I87] i & A+
ol ARG thsF 2Bl HEo|xe] BTl EH O Xjo|7} EAF ths: Zayl BYoA= 271 ool =
24 39 A9 A 7 AL gltks AF7Ho] Z714EH S5HNE dFoMe B Bt AE) Ao
o HeMY(EE= Aol Sltkal Bl glom, oz B4 HS4ths MElsh= o] o BoSths © AHsHA gttt
= HollA gekARl B do] 7idQl shube] Ao] TR stute] Aeg F7HA7I= At 7ige] ARzt & 4 Qs

84) Belderbos, R., Carree, M., Diederen, B., Lokshin, B., 2004. Heterogeneity in R&D cooperation strategies.
International Journal of Industrial Organization 22, pp.1237-1263.
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2 AolA ARESte thA™E 2] B2 7719] ofXl A ®Al o R /g5 o] it o]
MBS 7| AFAIRANA S B3l AT AlRdT AR|AafdolA AREshe g4l
I Hoat 87K § RS OE 9% S35t0] AR Aolt. WA 871 Haatd F 571
A HH- A Hopdoz @ 55]-4A-841(patent), @ HARIH(design), @ FHEA
(tradernark) ® AZH(copyright) L & FAv|U(secrecy)S AFEoIROH, EH Alox=
5519k A-841EE SHelst E5lH o R ZIAehsto] ARSI HE 2714 EAIT HeS
o2 vAd ger © HgEA(complex) ® @ APHdH(leadtime)oltt.

B & AF0|A < Probit 239 E4R1 MVP g2 th&} 22 7719 ol &%
HED patent, @ design, @ trademark, @ copyright, & secrecy, ® complex, @
leadtime) A|A®lS F7g5k=t] AMGETE MVP K2 Wt} Alo]9] AT iAo EA4E
} 4= Q1o ™(Galia and Legros, 2004; Belderbos et

=

ol

AlofstaA of= WH4S 352= F4E
al., 2004), 2¥L v Zo] 2FE 4= QU
Y=pX+X
where :
1
Y (b1, by, by, oy 1 €
x
Yo by by by, . . by ? €2
y=|"| g= , X=| . |, and XY=
7 b7O b;, b72 b . €7
x

471014 Yi= 7749] o121 FLisee] wElo]n X 77Re] W Ale] cigt guisee] wEo]
ot MVP 28 E3F 9g4] waho] BA-FEA BE 34X (Greene, 199585)5 Al|5-51
ClRE 44T BugTe] Aol oA EX B fve] 24 voke 4 ik

85) Greene, W.H., 1995. Limdep Version 7.0 User's Manual. Econometric Software, Bellpart, New York.
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2AF YA AN 712 B AT A 7120 Rl ALE A B714 08 A 4
FS BT A0 1, T4 % A% 092 YT HoisolT, 719 A2 F4l(cpn_Ls)
2 AV 71 Bt NI olo] FY/RARE HES BAIS] EASh 897199) 7]
= Ak I =

g5 Bl AEAY 718z AdE 52 SAT B9l 1, 284 &2 4% 022 9

{8

iy

o E B d7e A E A8l T 71& T 8910= FAS 5t 0Y 15
(obs_man), 7]&o] et FE FZ(obs_tech), 4l =US 93 £2 ofojtjo] FA
(obs_idea)E AHEQLoH, A} A Q10 Aol thet HE FZ(obs_mkt), et A
BA0E Al Yol F=(obs_comp)e HAHESITE =7 AFARAINE 7199 F4l
ol o] ol FolaR1 FREE 57 HEE AMEote] B7lekal Sltso). olE2 FALE
o Slo] Aol AFH R JFFE A= AofalEC]|H o] e 1kshH FAFIE ¢
gF Aol of#7] WiEol ol A8 FRETt E84E 55 59 WA -AxH Wy
< &9l F4S HIol|Hrhs HAEA B B9 F4S BoS ZoR oAt

7199 R&D Z%=(rd_intensity)= R&D == Z4otHom AA| FAR} & AL

=
AN vlgr 4 & AE2 w2 ARSIt 7199 R&D A&7t wor I gA/37E B

86) HERAINE FREA ¥80] 1, BE] 2, %ol 3, FANA %L 42 YRS HoIUA, 2] GoldS
S 2 AT B L] e FAA 3ol 1, FREA} g0l 2, FAE W] 3, B/} £E 42
Sgatol AHg

M= MEIAOIAN Stlign 25 2359 Sdit 82y 24

L0 =

1
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o5l7] flsf Hot Ak FEO] HoRpHel S5

al., 200387). &gt A7l it BAb= S5u tAR] 59 AAAES S 5= 3
o] £ sEE 9 7]ofd & QtHArundel, 200188); Blind £, 200689).

AT 71U (size), E(export) - SABIATE 71 ¥R (size)= A SARS
U= 21 WS 3 ARSI 79T 295 EY AA4TE Hosk] 96
Lo A - A o 5o FAS BT Zlo] oH) ol BT 55 &
Z HE Hl8o] Sa7|dolA= FEel 2 & Q7] Hieldh & a+
$% AF(export= 710l 20| A= Aol 1, fl= Bl 020 Y3t Hu

ole}. #glolA] AES WoHSH: Aol E5| 53t Zo] WAoR HANUE BET 4

= 283 7I540] &2 ZAolthHowells et

ks

rr

u

7

ot

f
= v

lu
my

ZF

N
e rlo

A o)

=2
T > = X

71 9o SAMeE ARG Huls
2992 A EA5ke A9ole ARAUA ARIAARJIAE Felstr] 91t AH|AY Hrfys:
(serv)@} ARESE Abgo] wet 202295k 7| AGAIRAL ARUYS 7IE0= Sfof, 11 9] 2A}
A= uloh= HuWSel kis18m(2018W%E AEYA Aw), kis20m(20209% AxY =
), kis21s2021¥ = AHIAY AR)E EsIolo] EA5199T

AZAJTS B Aol ARRES 11971(high_tech), $31917]&(medhigh_tech),
FA971&(medlow_tech), AY71&(low_tech)?] 47FA902 & & AY7|&S 7|E£0 = o}
o high tech, medhigh tech, medlow tech® 37} tu|& ARESIH oM, ZARIEZFS 9
u)sk= gu|E4]l kis20m(20209% AR AR), kis22m(2022¥%E ARY A7)S =78

2 e Lied LW es 2 BN SAW e Aee w2 24U
Fog AxA AAFEe A R FEshL gildE Eody gl d9E viAle &
e RIske T4 eI LVled AW es F2 24U Aeole AL
=< 7IE22 medhigh_tech HU[HSLE F76l3lon, SAA7Ied AfVlee F2 244

87) Howells, J., Blind, K., Elder, J., Evangelista, R., 2003. Knowledge regimes, appropriability and intellectual
property protection: a conceptual framework for services. In: Blind, K., Elder, J., Schmoch, U., Anderson,
B., Howells, J., Miles, 1., Roberts, J., Green, L., Evangilista, R., Hipp, C., Herstatt, C. (Eds.), Patents in the
Service Industries. Fraunhofer Institute Systems and Innovation Research (chapter 3).

88) Arundel, A., 2001. The relative effectiveness of patents and secrecy for appropriation. Research Policy
30, pp.611-624.

89) Blind, K., Edler, J., Frietsch, R., Schmoch, U., 2006. Motives to patent: empirical evidence from Germany.
Research Policy 35 (5), pp.655-672.

90) AxAY] AATE-S Yol =Yet 197]%(high_tech)oll= 21.2EHORE, 27.95993d3}, 28. A71H|7F 2L
N71&(medhigh_tech)olli= 20.3FMEEAIE, 26. AAAEPCEEFEA], 29.716V714], 30. 283}, 31.71ek<574]7F,
341971€(medlow_tech)oll = 19. A8 A1E, 22. IFESAEARE, 23.813458EAE, 24.1% 2%, 25.2571
BAEO], AY71&(low_tech)olle 10.4EE, 11,85, 13.494%, 14.9259AE, 15 7157P04E, 16. 54U
AF, 17.BEZFoAE, 18.A715HRA, 32. 714, 33.718kAIF0] Z3k=o] Slh

1o
r=
o
=
re
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A0] Qo= FA971ES 7|F O low_tech THHSE 7151t 18] o] 27H4] A%
ToA FARRZES ou]skeE HuHa2l kis20m(20209E AZ2A A=), kis22m(2022¢
T Az A=)E St

9 AHIAGTRS B4 A9olls ARdREE S7THAVE 2 F olE IR HEsto] 2|4
JoFg stoldlA AH|A(kldg_hightech), AA1HFE S8 APFAHIA(Kkldg_fin_mko), A4
oFg 7Iet ABlA(kldg_etc), LHE AlB]A(general)?t -2 47H4] Hm] 5 37FA](kldg_ hightech,
kldg fnc mkt, kldg etc)E ARgSINTE 18|11 RARIEZS Qulsk= HulHsE kis2ls
(20219% AHIAY A=)E ARSI

£ A7 AuAGS AAHE slolEla AHIALE T 9] AHIAR FA 27HK] fRPoR
TFESIL A By Aol JIE v|X= 89 FRIok:s BAS oyl A4
oFy slolHA AHIAE B tiCE ohe Ao AREZE ulske trHsel
kis21s(2021¥1 %= AHAY AR)TRS S7lsto] BAstglet. 8|1 I 9] ARARAI-F 2
- AAHIA, A AR T]El AH|A, ARE AHIA 59 371 BIHE EAT F9ole
W AEIAE 71E0R AXFY S8 APEA R A(kldg_fnc_mkt)et A|AHOFY 7]E AH|IA
(kldg_etc)2} -2 B4} ZAREZES ouloks kis2ls W45 F7Iolo] £44E $34si3ir

o

0]
=

I 3-1) CfHE Z28| 2y EM Al A Ha FHO
H-H el

SEHN(TEHHS)

patent ESH-HELOHE S HSLHOZ 1. 28 0 283K ¢S

design CIXRIES SAl HEAHORZ 1: 223t 0 EFIX| U

trademark SHHES N HSHHOZ 10 28, 0: 280X 23

copyright MEHs Sl HSHOR 1) 288, 0 SESHK| 23

secrecy HoH|US &M HoAHOZ 1: 28 0: 2ol U

complex S5 MAHAS SA HS2HOZ 10 283t 0: HEotX| U

leadtime AEIEE 25 2EEY HES N HS52HO= 10 288, 0: 280K 28
SEHMAYHS)

mkt_1st 10 A& Z|E SA S8 0 AR Z|E &AL 48l ofd

cpn_1st 1071 F= &AM 28 0 7| Ex A 23 O

91) AHlAA9] AAdTHES A8l =Rt A4 HFY stolela Aulaitd(kldg_hightech)oll= 58.&4, 59. 9420 2412
v, 60185, 61541, G2 AFHI=ATY, 63.JEAE|L, 70.A770E, 71.42AR2, 72. 857 e7 HsY s,
73.71EdEsl &), A4 S84 Akldg_fno)oll= 64.5°8, 65. 2 A, 66. 58 HEATAAH A, XA
oFg APgARI2(kldg_mkolls 74 AHGAIEERIRT, T5AMIAIY, A43FY 7]EbAHIA(kldg etc)ol= 46.=H1H
FESN, 85.1%, 86.57, 87.AREA], 90 & AlE7t, 91. A2 =gl ogto] 2|y, Aut AB|A4t(general)ol
© 45 ASARED, 47.41, 49.5878E, 50.578eF, 51.882S, 52 N HLSHY, 5.4 56.54%FA,
68. 584 69.9H, 95472, 96.7]E7lQ1 SOl EelEo] Q3.
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obs_man S Qo 24008 B 1-5 2FHE HZ(AP} HESE F5 &M

obs_tech 71E0] et FE 2F, 1-5 2HE (AP AHESE S0 S Xaf

obs_idea SR 2I5H OlO|CI0| 2XH, 1-5 2HE H=(APt 7HEE FR5 st

obs_mkt Aol thet e 22X, 1-5 2AHE M(ZAP} 7HEE T8 S X3

obs_comp WSt AEZ™OZ o BE 1-5 27E (AP HESE F5
SHHs

rd_intensity SN T, MA| BARE B SUNY MERIH HIEE £ F Mad

size 7|, HA BAKIE EFS e et

export SEUR, 10 pEU0| U= ZR, 00 2EH0| gl 82

serv KIS RAi2 & MH|IAY X2 o5, 10 AMHIAR, 00 HZEY

kis18m KIS Xiz & £ ZAMKIZEL 10 20188 HAY Az, 0 1 2 Atz

kis20m KIS Xiz2 & EF ZAKIZEL, 10 20208 HAEY Az, 0 1 2 Atz

kis22m KIS Xt2 & EXY ZAKIEZL 10 20228 HEY Xz, 00 1 2 A&

kis18s KIS itz & EX A=, 10 201849 ME|AY Xz, 0: 1 2| Xtz

kis21s KIS X2 & £ ZAKIZE, 10 2021H8E AMHIAY XiZ, 0: 1 9| A=

high_tech HEY R 5 1: 19715, 00 1971z 2

medhigh_tech HxEY 28 & 10 3115, 0: 30971

medlow_tech HEY 28 3 10 X1, 00 SXAIE 2

low_tech HEY |8 3 10 M7IE, 00 Mel7lE 2

kidg_hightech MHAY R & 10 XAZN SI0|HZ MHAY, 0: 1 2

kidg_fnc_mkt MHIAR R & 10 AAEAN & A MHIAY, 00 1 2

kldg_etc MHAY R F 10 XATUX J|EF MHIAY, 0: 1 2

general MHIAY S & 10 L MHIAY, 00 O 2
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|t DEA, SFA 2

kol
4o
0x
E[i
1x
o
()

B defficiency) A4 501 FURE bt GO A Aot A e
A 21 eleE ekl 4 9leh A 5] Shio] B3 shie] 4R ofold glod
242 7S] AN E % U et Q0 EQaie} AER4T} O TAEo]

Qlo] 7iE JAFEH AR (Decision Making Units, DMUs)29] &Y A4S0 71249 7]-%f<]§ =
83 T840 A 4] 71SA1E 8%t A= 8Aa dA Y vlER AL £ Stk &

Nog F@s Rt Lok

Z uT’yT'O

r—l

Evixio
i=1

subject to (1)

Z ury7j

r S]-a j:1727"'7n

Z”z‘%j
i=1

v. >20,:=1,2,---m; uw. >0, 7=1,2,--,n

2l(1)Z Charnes et al.(1978)920|4 A7lgt 71 7]&4Q1 DEA CCR EOﬂO]E‘r CCR
(Charnes, Cooper and Rhodes) ®&2 FEefof wahA vl&XH(ratio model), S5FEF
(multiplier model), 222 ¥ (envelopment model) 522 YERH &= ltt. CCR H]EE_'B———
HA1 A& (non-linear programming) 2@ 024 o] Akto] golstA ABA LM (linear
programming) XFO & HIA|Z|H CCR $5EFo] Hr;. CCR H|EEF2 HIAFAHY
Y E|E 02 EXg)of 5lal, o] H9 B9 H A (multiple optimal solutions)E 7FA|A
Ft}. o]of H|g} CCR $51E2 AFALHSE Aot ddFHs(unique optimal solution)

= 3}
= RT

CCR $5HE L AFAEH mgog AR d(dual mode)S Ao 4= Qlt}t. CCR 23
O] AP CCR EH Y (envelopment model)°]2} stal, HAEH] A 7Hgo =g 3

92) Charnes, A., W. W. Cooper, and E. L. Rhodes. (1978). Measuring the efficiency of decision making units.
European Journal of Operational Research, 2(6), pp.427-444.
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SA7|™ That ot

EQIE 7|& CCR £5Egog H

A% % 9k
A(1)9] CCR HIEZES
Mam 60 = EUT‘y’r’O
subject to
(2)

m
Evzl}'o =1

i=1

m

Zfﬁﬂ’i =0, j=12,--,n

s
Euryrj_
i=1

r=1
Ui > C’ Z:1,2,' .’m; ur > <'7 r= 172,"'78
A(2)°1A (= JEot=7 WA A(non-Archimedean constant)@4] 0 Hol= I X|qt of
| g AeeEnt 22 g2 Jnjett.d)
€ v (=12.m), u, (r=12,....s)2k3 g,
1 DMUZ 37}t

9 2o

21(2)9] FAsf(optimal solution)E
E_E—'\_

e, =101 F&Ho|1, ¢, < 10]% ¥]
AFEE 7|E CCR EPk 0|9} FARE Briloa 114 Het.

f}viwio
Min 0, = —T’jl
E uryro
(3)

r=1

subject to

m
Evixzj
i=1 .
—=1, j=12,-n
Zuryrj
r=1

v, = ¢, 1 =12, m; u, =¢, r=1,2,+.s

INEA u, (r=1,2,...5)7} 09] F 7}2 4= k. o] BB o
oJulgle}. 2(2)2h o] FAETISA % AEET S
=% 8 & Uk

P
45 9l

[e)eXe}
waa

93) AN FYEZEA v, (1= 1.2..m)%F A}
NEE 5 /KA 02 B9 52 Aot Yol et
A9 kg JorRsMEA % (2 Fol B8 WTAol wE XA

1o
r>

38



A(3)& CCR 4Ry o7 Wsksly thaat Zeh
Min 0, = Zvi%
1=1

subject to

Mg, =1 @

r=1

m S
Mva— uy, =0, j=12-n
1=1 r=1

v, =C, 1 =12, m; u, =, r=1,2,-,5

A(4)9] HHs|(optimal solution)E 0., v, ((=1,2,--m), u. (r=1,2,--,5)21 A
6, =10]H F&Ho|1, ¢4, >10]¥ H|FLZQ] DMUZE 7=

CCR 2&L HE9o] 2H(Constant Returns to Scale, CRS)slttal 7F43SH Zlo] |E
=gk 7golgtal Hwsto] oS BASE o] 7PHA R 49)(Variable Returns to Scale,
VRS)& 7Md5te] BCC(Banker, Charnes and Cooper, 1984)94) do| #ot=|ict. BCC &
B2 A E(DMUs)7F 29 Aol & e 5= Utk B e84 Bk &
Aot & FUS S7HI7IH 4kEo] BlHSHA| Al S7IeHAY dad
ArekS dbdstt}. R4 AlS(Increasing Return to Scale)2 £{Jo] S71&

o] Z7¥otal, HESYAIZHDecreasing Return to Scale)S £¢o] S71a o

Sh= AHE Eeih

BCC HEL 7&88A3(EE F884)S ¢57|&88d(Pure Technical Efficiency,
PTE)¥} 72884 (Scale Efficiency, SE)C.& He|olo] A% 4= Qlt}. PTE= DMUs7F AHd
< gt 8% 02 ARBS=AIE BUokl, SE= 9] HEdo] ojuTR|E HIIRITE whebA
BCC 2 7FH7F & F2lo|u DMUs 7H9] a&/4d< Hud W CCR ZPHH T Aets)t.

BCC XgS 4oz BJshd ohay) Lt

94) Banker, R.D., A. Charnes and W.W. Cooper(1984), “Models for Estimating Technical and Scale
Efficiencies,” Management Science 30, 1984, pp.1078-1092.
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Z uT‘yT‘O
S,

=1

Max €, =

subject to (5)
E uTy’V‘]

r=1

Z Vil 7

i=1

T <1, j=12-m

v, >0,1=12,-m; u. >0, 7=12,--,n

(3

v, = 19] Alekzzo] ThATFRAOl(VR)E Tefely] 9ig 270 Eglo] Bk, WA
BOC MERHE S5m0 HBAL ds Yol 48T JQ~@ Yo, =1 Ak

Th2-0 & SFA 884 54 gL o2 gt &E3 maEo] EX(stochastic frontier
analysis, SFA)> Meeusen and Broeck(1977)993} Aigner et al.(1977)%0)0] A5t
SFA= 2710 2 7HA] ZAIFe] A A==, 27 o £42 B3l SFAQ] A-go] A=y

Ao, 719 7lea&S sk l Aol 8] LA (consistency)o] SHER] 2%
‘:}- JEA 7sael] GEREE HOR 7T uf o] 7ol wt F4E Aol ¥sks =
A7F st ESE Ve 8E Heet AYHST A SHFolgks 7o) ety d44
0= 7|go] A4l vHlaEAde 4 o]of S A AAta 4 FRUS WMEAE o ] Wi
o 4% FH44Y 7ML Hd@AHelgt & 4= TS, 2001)97).

SE4 ZEEo] ARk tay

mlo
msﬁ

s
&

95) Meeusen, W. and J. Van den Broeck(1977), ‘Efficiency Estimation from Cobb-Douglas Production
Functions with Composed Error,” International Economic Review, Vol.18, No.2(1977), pp.435-444.

96) Aigner, D., C.AK. Lovell, and P. Schmidt(1977), “Formulation and Estimation of Stochastic Frontier
Production Function Models,” Journal of Econometrics, Vol.6, No.1(1977), pp.21-37.

97) A/35(2001), S=HAZAY] 7[&d vlEeda O 2% 8% HEARE ARSS 54 WHEP9 A8, IAEAA
+ 7 (2 : pp.199-220.
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A71A wym 71ERES UEE €ER¥olll, HlES(non-negative)?] @& WERA.
vy ARFCE BAAQ @ Kstatistical noise)oll HEE EHS 0|
TE, = Elexp(—uy)le; ) (7)

7A€ = vy, —u,°l T ALV R4 AW 95 AHSEL
£ Aol F-UFhs PATRE ST, FYRAS ARK), wHD), ALAAAP)
IS FI, AES EA()OR T BY Bge cheat Uk

Yy = By + B, + 6Ly +5p i T Vi~ Uy 8)

[¢]

=)

% By By Bpe QTE FHAE A 29 6,5 I8A Zoict. Elg) =— Ely,) <0 o2
=2 ES AR 7149 7IeRmE&FHAE AlSoHAl ZRtth
qakoF 2@ AARSH(translog production function)g& 7F4stl, £ULAE AH(K),
5D, AXAHP) 37HE T, A iEdy)eE FH 24 2E2 et gk
In(y,) =6, + BIn (K&, + B (L, ) + BAn(f;,) + B (In (5, ) + 8, (n (L))

4

ofl
Mo

+ B0 (F))* + 2B In (26, 1 (L) + Brepdn (2,)In () + B dn (L, )In (£, )]

+ B In (K )t + B, In (L, )t + B In (B, )t + Bt + 3% + v, —uy, 9)

v, ~ tid N o, az)

u7h ME EYH o REST, HPESE SYHos Bt

98) AHgo0] HEWS @3, + v, AhA HYE) uhe] BEF Eelo] YA Wk 7EREL TR A(©)T
o] ehd & gl
90) AR} Tl ago] Wi RIS QT olzle] EEe] M) FHL F S ] vl HBLAY & gk
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I SM-ZH A MEYR MHIA0M Sitldi HoEE0| EMu Y B4

M4

719| =it HSEE FM;
HEN vs. AHIAN

M1 SAMTE BS540 312 BM: FIXY vs. AHIAY

— o =1

M2 Sitidit Host 7h So - MZEY vs. AMH|IAY







H1E

SIAATL HSACH S BAL HIXY vs, AHIAYS

UT nixeia MulARie] SMNT} HEact

fufor

=2 HIJ_.I'_

o

Hu|AQ) 271004 B4 Hauer Ado] dgke uAL Al BAF Aukg molRmA
B,

AzGT AHIAGS EFslo] Tl m2yl wyos HAF A o (& 4-1)3 T
4 22 HAL 771 HA4T BE

o 9 AYUsE ATET Qs Ve840 B F A
S BRolA FoE 1%04 ¥ #Ho= vEht Qitt & =
A 2% Y412 B, UARIE, AHE, AR, Jhud, BA, AR 5 22
et Bo s B9l ookl gtk A oulgith v 7|9 A& A 771 Be4e
o WA Z9] Folgt IS mA= ACE YERdh

71e 9 AT T g4 FolelsS AR
uiet T gIfo] ohEA YeRth WA 719 W 94918 BE2 5518 B8 FAR Sl 10%
ForEolA 9] FgFo] UeRdth BHH 9018 &L JAu|dy} BrdAel 42 B
oA ZHE 1%, 10% FoaolA ¥ L 71A= A0&E Ueth oA A <l
g} 22 2= Qlgo] HE3L o]# RS AL Y 7Y 5t FATE 2] ofj,
ol#gt A3te] AP Ed|HE JAuY, BEAL Zo] (JHHoR) Ay oR L3t v}
A9 B pths Egeitts A 9u|sitt

FAS 93t 71&HE B oAl Vo] HAlN BSFTHo R B
Skt ZH 1%, 5% Fe=olAl 59 YIS vAE 2R YEsith ol2fdt Ax:= of
o] o2, 2 AFoAE AxP AHAdS Esto] B3 AtolA] T Ao

ofo|tjo] RAfe BT F A2, AFA

Aol 1% FoeEolA F9 YIS 7I1x= AeE ety 41 fJ8t ofo|tjo|7} RAsHH
9 BIE S ofHY] 71edTe] 1Lws)t fFo] YouE FARYo| s HE A 2E

gl

r
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“ (o]
A4 A AR BE Golagle AT MosT tiRie] 29 QRS T

E
S

oF Uehjtt TAHCE S5, AW, AAEAE BF 1% foEeIN 29 L,
AU BREACN 2kt 10%, 5% FIFES] 29 AFE /AT ek, AR B

7
o Z=d dA8TE 7o et Arolle oF7IA] Aol AlE - Aulas EA
ol AEY = AL, A AdRE Eeil It Ve oo AsiA] 2
7led = Ate ¥k 7hssitt
Tt AP C R QIR Al Folajle tAlZ d4l Hosde] Adelo] g2 g2
Ale o= UepRgoLt, Rofgh g2 AT APFAA-ERIARE 1% &= YEidth &2 A+
ot dig gl tigt A e AxAT} AulAAS et A 2aolA] AlEsta

v}

)

_

D)
ro,
)
of
e
=
e,
i
.
rlo
>
HT
)
Il
P
5
rir
(o)
15
do
1o
ok
of
ol
ilo
>
N
5y
o
i
m\l
rlo
)
)
H
)

BELtolls 59 Kot IS vAls AoE U ol F4s 9t B B V1Y
<= 7% 4TS BT 7ol 1L, ot At AR oR Hovlke e B89t
+ o] 7197l Agtshr] el Aow wetdE: 714 2ot &9 Bk tii
o 94l Rosdo o fofet ¥ vl A= YERETH

TR E A2 AT ABAAS FRESHA] A EHEHEA, HuEaR ol FEske B4
Mg S Bk Aade] 4% Azl vis) S5, v, A%, SEAIE 5
T HA3T Roathe AEEA] o AC®E YERgT. W AH|Aag2 AE2Ad vl FdH]
Holu AP S St ST Eeade Adske A o= Y. ojeh #2 AlxATt A
H]A4e] Aot EASER, & A ofstolM Az Mu|AAS T2kl 77HA] 94 B
o AdElo] ¥ AlE 8992 BAsaL 1 23S AT

Al R A7



(B 4-1) SN BEATH (e D2y D3 Zik HEYT MHIAY 25 Zat

A HSbh XZEHRMH[AY
patent design trademark | copyright secrecy complex leadtime

kb st 0.1590™ 0.6018™ 0.4279™ 04177 0.4414™ 0.4323™ 0.4995™ zll
- 00527) | (00525 = (00519 | (0.0670) = (0.0742) | (0.0865) | (0.0568) °
cpn_ st -0.4871™ | -0.1882"" | -0.1713™ | -0.2808™ | -0.3919™ | -0.3163" | -0.3432™
- 00332 | (00373 (00357 | (0.0454 = (0.0582) | (0.0699) | (0.0391)
-0.0353 -0.0160 -0.0291 0.0037 0.1055™ 0.0684" -0.0366
obsman | 0018) | 00215 | (00208 (00245 @ (00336 | (0.0399) | (0.0225) i
0.0631™ 0.0390 -0.0156 -0.0701" 0.0199 0.0031 -0.0241 é
obs.tech (0.0226) | (0.0259) | (0.0246) | (0.0300) = (0.0415) | (0.0501) | (0.0265)
_ 00240 | 0029 | 00118 | 01004 | 00055 | 00111 | 00608
obsidea 00190 o214 | 00205 | 00247) | (00342 | (0416 | (0.0229)
b | OO 00MST 0015 00886 | 00743 -0081" | 00070 ;
(0.0224) (0.0262) (0.0244) (0.0299) (0.0413) (0.0512) (0.0259) 3
obs_comp 0.0207 0.0242 0.0106 0.2315™ 0.0103 0.0523 0.1807™ g
(0.0157) | (0.0180) | (0.0173) | (0.0202) | (0.0288) = (0.0336) | (0.0183)
ey | 01427 00565 | 00184 | 00189 | 00205 | 00025 | -00765”
(0.0088) | (001000 (00094 | (00115 = (00138 | (0.0174) | (0.0099)
) 0.1438™ 0.0807™ 0.1182™ 0.0844™ 0.0839™ 0.0618™ 0.0087 X
> 00123 | (00135 | (00127 | (00146) = (0.0191) | (0.0224) | (0.0129) &
0.2550™ 0.1509™ 0.2071™ 0.2118™ 0.2307" 0.1758" 0.2308™
TP 0ossd) | (00300) | 00382 | (00501 | (00581 | (0.0733) | (0.0428)
-0.7612™ | -0.8241™ -0.0020 -0.5232"™ 0.2065™ -0.3046" 0.5556™
o (0.0524) | (0.0655) | (0.0551) @ (0.0802) @ (0.0961) | (0.1224) | (0.0586) ;
is18m -0.0605 -0.2575™ 0.0499 -0.6963™ 0.6700™ 0.0615 0.0946* ;'a
(0.0457) (0.0477) (0.0479) (0.0756) (0.0760) (0.0852) (0.0562) <
_ 03323" | -04415" | -0.3073" | -0.0070 | 00148 | -0.1923" | 0.1160"
is20m (0.0454) | (0.0485) | (0.0492) | (0.0587) | (0.0858) | (0.0884) | (0.0585)
s 1s -0.8730™ | -0.4781"" | -0.5927™ 0.9614™ -0.1358 -0.1352 0.1356
00619 | (00932 & (00676 = (0.0831) = (01119 | (01616 | (0.0576) i
-0.2348™ | -1.1133™ | -1.4258™ | -2.0260™ | -2.6110"" | -2.2763™ | -1.6576"" Jgr
onSEMt 00724y | (00806) | (0.0784) | (.0914) | (01313 | 01411) | (0.0821)
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OFfS] (R 4-2), (B 4-3)2 ARAT AMH|IA oA G4 Boadt 77H4] Addof 9§
T A 8R0S oE Zel HYor AT Aol & A= okl #E AR

AulAgle HlEsIEA STt Sk

(B 4-2) SAINT} BSATH Oy D2yl @

og
I\

21k HEY

o

Sga BS54k HIEY

o | deagn | radomarc | copmatt | _soooy_| compex | oo

ng | 016097 | 083507 | 04258™ | 082207 | 045157 | 03843 | 06258”
- (0.0583) | (0.0869) = (0.0578) & (0.0732) = (0.0805) = (0.0914) | (0.0666)
onter | OSB8OS0 | 00849" | 00765 | 02528 | 0108 | -0.0278
- (0.0387) | (0.0405) = (0.0411) | (0.0545) & (0.0643) = (0.0729) | (0.0495)
005737 | -00086 & -00131 | 00285 | 01421 | 00907° | 00348
obsman 00215 | (00235 | (00243 | (00323 @ (00391) | (0.0431) | (0.0316)
ooy | OOCED | 0048 00125 | 0038 | 00230 | 00572 | 00224
- (0.0274) (0.0290) (0.0299) (0.0403) (0.0479) (0.0535) (0.03898)
e ey | 0011 | 0003 | 00056 | 008947 | -0.0128 | -00107 | 00907
- 0.0218) | (0.0233) | (0.0237) | (0.0319 & (00384 | (0.0444) | (0.0308)
e e | 00014 010727 | 00418 | 010757 | -0.0813" | -01303" | -0.0224
- (00275 | (0.0295) | (0.0301) | (0.0405) = (0.0484) = (0.0552) | (0.0375)
o comp | 00242 | 00402 00577 | 029497 | 00612 | 0.1026” | 03010”
- (0.0180) | (0.0195) | (0.0199) | (0.0254) | (0.0328) | (0.0361) | (0.0245)
| 01007 | 008127 | 00388™ | -00307 | 00433° | 00180 | -0.0457"
rd_intensity
0.0118) | (0.0122) | (0.0124) | (0.0168) | (0.0175) | (0.0199) | (0.0148)
, 0.1798™ | 01119 | 01432 | 01348 | 01065 | 0.0602° | 00671
Stz (00154 | (0.0153 | (00155 | (0.0191) = (0.0223) = (0.0249) | (0.0180)
0.1804™ | 01009° = 020707 | 013727 | 01432 | 01235 | 0.1556"
P (00408) | (00430)  (0.0440) | (0.0597) | (0.0669) | (0.0789) | (0.0535)
igtoon | 07087 0807”0563 | -02540" | -03663" | 01376 | 0048
- (0.0650) (0.0716) (0.0705) (0.0951) (0.1140) (0.1395) (0.0833)
_ 0.4146™ | -03446™  -04844" | -00839 | -0.1648" @ 01493 | -0.1452"
medhigh_tech
(0.0510) | (0.0834) & (0.053%) | (0.0721) & (0.0817) = (0.1005) | (0.0662)
05961 | -00927  -03374" | -00366 & 01749 = -0.0895 | -0.0854
medlow_tech
(0.0583) | (0.0593) | (0.0599) | (0.0819) | (0.0919) | (0.1192) | (0.0734)
oom | 028717 010627 | 033137 | 081907  -06015” | -0.1868" | 0.1375°
(0.0513) | (0.0850) = (0.0551) | (0.0816) & (0.0809) = (0.0949) | (0.0634)
oz 0.0890° | 02604™ | -00593 & 06848" | -06683" @ -0.0888 | -0.1234"
(0.0469) (0.0486) (0.0488) (0.0765) (0.0765) (0.0844) (0.0578)
05500 | -12878™ | 11761 | -33520™ | -2.0848" | -2.5284™ | -2.5302"
constant | (0.0005) | (00833 | (00931) | (01379) | (0.1421) | (0.1686) | (0.1184)
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CHAZ D28 2 Zik MH|AY

SiMgnt HSE AMH[AY

trademark | copyright secrecy complex leadtime A
1 0.3246™ 0.5222™ 0.4332™ 0.0800 0.3094 0.8671™ 0.1966 1
mkt_1st H
(0.1256) (0.1609) (0.1300) (0.2058) (0.2156) (0.2783) (0.1389)
] -0.2614 -0.3720" | -0.3841™" | -0.4923™ | -0.6148" | -1.0334™ | -0.7646""
cpn_1st
(0.0724) (0.1101) (0.0800) (0.0971) (0.1497) (0.2757) (0.0748)
o 0.0060 0.0804 0.0683 0.0118 0.1180 0.0751 -0.1069™
obs_man
(0.0427) (0.0602) (0.0440) (0.0433) (0.0759) (0.1277) (0.0372) A
2
) X 0.1867 -0.0046 -0.0016 -0.2405 0.0529 0.0010 -0.0460 At
obs_tec!
(0.0442) (0.0670) (0.0478) (0.053b) (0.0907) (0.1278) (0.0420)
bs id -0.0205 -0.0119 -0.0375 0.1180™ 0.0718 0.2115 0.0730"
obs_idea
(0.0430) (0.0632) (0.0452) (0.0448) (0.0830) (0.1298) (0.0370)
-0.1380™ 0.0000 0.1548™ -0.0939° -0.1179 -0.1676 -0.0023
obs_mkt H
(0.0436) (0.0661) (0.0454) (0.0506) (0.0894) (0.1256) (0.0401) 3
Xt
-0.0523 0.0010 -0.1414™ 0.0755" -0.1719™ | -0.2035 0.0153 <
obs_comp
(0.0365) (0.0522) (0.0388) (0.0379) (0.0671) (0.1061) (0.0317)
0.1243™ 0.0401" 0.0200 0.0492" 0.0323 -0.0355 -0.0077
rd_intensity
(0.0157) (0.0225) (0.0179) (0.0200) (0.0267) (0.0501) (0.0164)
] 0.0835™ 0.0229 0.0753™ 0.0047 0.0523 0.1621™ | -0.0681™ H|
size 4
(0.0236) (0.0323) (0.0241) (0.0271) (0.0401) (0.0536) (0.0214) Xt
0.5350™ 0.4222"™ 0.2732"™ 0.4456™ 0.5542"™ 0.1619 0.1371
export
(0.0848) (0.1079) (0.0881) (0.1081) (0.1319) (0.2095) (0.0849)
0.8328™ 0.0092 -0.0636 0.1939" 0.1569 0.4657* -0.3521"
kldg_hightech
(0.0989) (0.1296) (0.0970) (0.1118) (0.1629) (0.2554) (0.0868) A
0.3420" -0.56927" -0.1637 -0.1165 -0.4282 0.2304 -0.1982" 5
kldg_fnc_mkt X}
(0.1380) (0.2757) (0.1382) (0.1664) (0.3192) (0.3149) (0.1188)
d 0.2608™ 0.0121 0.0455 0.1874" -0.0616 0.2278 0.3088™
idg_etc
(0.1048) (0.1320) (0.0954) (0.1068) (0.1762) (0.2748) (0.0773)
521 -0.8203™ | -0.3879™ | -0.5485"" | 0.7084™ -0.2656" -0.4051" | -0.1880™
is21s
(0.0702) | (0.1024) | (0.0732) | (0.1032) | (0.1329) = (0.2157) | (0.0666) |
-1.4014™ | -1.7944™ | -1.2763" | -1.6899™ | -2.0773™ | -3.0486™" 0.0184 Jgr
constant
(0.1625) (0.2286) (0.1608) (0.1879) (0.2919) (0.4590) (0.1340)
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to] 37t S8, TiXRIY, ARAT 2 ATA FAT B e Aeo] £9
Aoz »}Ewur
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ol v Itmek AFEAg o Qg
& F oA

9 A9/l Fooll At AEY, A, 9

i, A, B, A

A0 et

ue, 19 mﬂ
R Ao® Uehgout $49- 49714
or 3 7 G Ao vehieh
%— 1

LN

] i]_Tl_

Ol A AR B2

HololA Al Ko
Ao}, FA
FAH 50| 9]
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Hofol A= A4
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oz IAWe=
ool A AP ET} Ul S5t A B
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(B 4-4) SN0 B0 OiHE D28l 2% 2k HZQ@L-319)

Tkt st 0.1259° 0.6653" | 040507 | 053547 | 046377 | 0.4748" | 0.60217
- (0.0733) (0.0720) (0.0739) (0.0875) (0.1026) (0.1059) (0.0817)

cpn_ st -0.6940™ | -0.1696"" | -0.1036" | -0.0943 | -0.3383"" | -0.1613" | -0.0449
- (0.0506) (0.0541) (0.0547) (0.0692) (0.0835) (0.0890) (0.0643)

obs. man -0.0663" | -0.0017 0.0184 0.0596 0.1751™ | 0.1078" 0.0823"
- (0.0262) (0.0293) (0.0301) (0.0381) (0.0473) (0.0479) (0.0382)
obs tech -0.0205 0.0418 -0.0168 0.0659 0.0399 -0.0114 0.0282
- (0.0332) (0.0360) (0.0370) (0.0472) (0.0576) (0.0629) (0.0468)
obs idea 0.0438 0.0313 0.0314 0.0841" 0.0408 0.0187 0.1223™
- (0.0275) (0.0299) (0.0302) (0.0387) (0.0466) (0.0516) (0.0385)

obs. mkt -0.0337 | -0.1701™" | -0.0961" | -0.1296™" | -0.1272" | -0.1165" | -0.0139
- (0.0339) (0.0374) (0.0383) (0.0483) (0.0587) (0.0643) (0.0462)
obs_comp 0.0343 0.0499° 0.0655" | 0.2195™ 0.0347 0.1017" | 0.2005™
- (0.0240) (0.0265) (0.0269) (0.0327) (0.0426) (0.0442) (0.0321)
rd_intensity 0.0706™ | 0.0620™ 0.0203 -0.0200 0.0370° 0.0073 -0.0359™
- (0.0149) (0.0157) (0.0159) (0.0200) (0.0223) (0.0233) (0.0182)
size 0.2141" | 0.1552™ | 0.1605"" | 0.1381™ | 0.1261™ 0.0700" 0.0946™
(0.0197) (0.0196) (0.0198) (0.0234) (0.0272) (0.0287) (0.0221)

export 0.0862" 0.0464 0.1535™ | 0.1860" 0.1402 0.1568 0.1862™"
(0.0516) (0.0572) (0.0584) (0.0770) (0.0876) (0.0960) (0.0693)

medhigh. tech 0.2489" | 0.2661™ 0.0837 0.1616" 0.2310" | 0.3418™ | -0.0655
- (0.0556) (0.0625) (0.0616) (0.0798) (0.0991) (0.1155) (0.0711)
\ie20m -0.3469™ | -0.2435™" | -0.3747"" | 0.8170™" | -0.5193™ | -0.2542" | 0.1534"
(0.0676) (0.0748) (0.0741) (0.1070) (0.1034) (0.1163) (0.0804)

Kis22m 0.0034 0.2742"™ -0.0134 0.6184™ | -0.5831" | -0.1113 | -0.1703"
(0.0625) (0.0663) (0.0659) (0.1035) (0.0981) (0.1027) (0.0766)
constant -0.3084" | -1.9182™ | -1.7604™ | -3.4900™ | -2.6385"" | -2.6744™" | -2.7443™
(0.1254) (0.1328) (0.1339) (0.1897) (0.1992) (0.2155) (0.1600)
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Signt HSE HZEA(SKHEXIR)

patent design trademark | copyright secrecy complex leadtime

kb st 0.2946™ 0.6793™ 0.4885™ 0.4483™ 0.4099™ 0.2098 0.6230™
- 01014 | (00960) (00957 | (01387) | (01350) | (0.1942) | (0.1158)
e | 08T 0T34 0000 000 | 01717 | 0108 | 0090
- 00622 = (00627)  (0.0636) | (00937 (01085 | (01382 | (0.0811)
-0.0236 -0.0081 -0.0659 -0.0760 0.0263 0.0271 -0.0813

obsman | 00308 | (00408 | (00424) (00619 | (00775 | (0.0968) | (0.0568)
0.0373 0.0741 0.0230 -0.0195 -0.0082 0.1741 -0.0646

obstech | 008000 | 00497) | 00512 | (0082) | (00859 | (01075 | (0.0727)
_ 01673 | -0.0645 | -00727 | 0.1432° | -0.0061 & -0.0822 | 0.0938
0o | o) | (0033 | (0034 | 00589 | (00699 | (0.0959) | (0.0529)
0.0747 -0.0149 0.0425 -0.0475 0.0314 -0.0946 0.0781

obs_mkt (0.0484) (0.0486) (0.0498) (0.0791) (0.0854) (0.1162) (0.0676)
obs_comp -0.0014 0.0289 0.0569" 0.4374™ 0.1338** 0.1536" 0.4655™
(0.0277) | (0.0288) | (0.0297) | (0.0436) | (0.0546) | (0.0654) | (0.0415)

sy | 01767 0080057 | 00003 00ser | 00546 | -00914”
(0.0198) | (0.0200) | (0.0203) | (0.0330) | (0.0300) | (0.0406) | (0.0266)

) 0.1240™ 0.0502" 0.1268™ 0.1664™ 0.1090™ 0.0862" 0.0454
S8 00252 | (0.0251) | (0.0254) @ (00342 | (00408 | (0.0517) | (0.0817)
0.3203™ 0.1696" 0.2463™ 0.0247 0.0895 -0.0417 0.1590°

SR 00672 | (00666) | (00670) | (00977 | (01092 | (0.1473) | (0.0871)
low tech -0.5751™ 0.0960 0.3603™ 0.0205 0.1729" 0.079%4 0.0339
- (0.0595) (0.0603) (0.0612) (0.0869) (0.0979) (0.1305) (0.0767)
Kis20m -0.1976" -0.1193 -0.3786™" 0.7781" -0.7809™ -0.0209 0.1553
(0.0812) (0.0836) (0.0847) (0.1342) (0.1420) (0.1771) (0.1102)

is29m 0.2152™ 0.2813™ -0.1184 0.7858™ -0.8524™ -0.0492 -0.0159
(0.0734) (0.0736) (0.0746) (0.1174) (0.1348) (0.1595) (0.0923)

0.0155 -1.3159™ | -1.4723™ | -3.6259™ | -2.1365" | -2.9757"" | -2.6381™"

constant (0.1272) (0.1336) (0.1358) (0.2201) (0.2223) (0.3081) (0.1869)
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ST AL YA B U 2o A9 ool AR PO IFE A
Ao ket 7199 TR} $E0IRE 19)-FAe71E Rokeh FA9-H971E Hofp i
FolA TiREe] H4 Bos] o] Jeke mAe Aow Uehhtt 1 9 ARIRE T,
AR AEE TR A2 AAe SARE A wEE gl

MHIAQS: “XIAMZFIOH SJOJEIT AHIA™ vs. “T 9| AH|A”

OFHO] (I 4-6), (R 4-7)& AHIAQ] ] AlgHof THolA B4l BEdttk 77K Ao
WS T RIS chis mayl mYoR BT Agolh B A7 o] BE A4
o] Slole|=L Aulaet 1 o) AHIAGKIAERY B8 AV, AR Yl Lyt Aul) B
ok2 Mz wwahEA sjAstiA ach

H 4-6) Siignt Ho4th i D28 Oy Ak MH|A(XAZCHY 510[E|13)

S} Beth MHA(XIMEA S10JE3)

1 0.3379" 0.3818" 0.5353™ -0.0713 0.5760" 0.4737 -0.1781
mkt_1st
(0.1626) (0.2186) (0.1767) (0.2535) (0.3331) (0.4519) (0.2213)
] -0.3046™ | -0.2572" -0.2146" -0.1775 -0.9768™ -0.5151 -0.3170™
cpn_1st
(0.0969) (0.1553) (0.1189) (0.1327) (0.2700) (0.3693) (0.1190)
0.0162 0.2300" 0.2499™ 0.1251 0.1479 0.0797 0.1175
obs_man
(0.0613) (0.1050) (0.0741) (0.0762) (0.1181) (0.2112) (0.0719)
0.2615™ -0.0700 -0.0088 -0.3855™ 0.1113 -0.2605 -0.2647"
obs_tech
(0.0594) (0.1150) (0.0791) (0.0816) (0.1269) (0.2214) (0.0758)
be id -0.0096 -0.0021 -0.1376 0.1915™ 0.0897 0.1543 0.0657
obs_idea
(0.0590) (0.0987) (0.0718) (0.0695) (0.1209) (0.186b) (0.0620)
bs mkt -0.2342™ -0.0303 0.0900 -0.0903 -0.2493" -0.0359 0.0161
obs_m
(0.0575) (0.1076) (0.0732) (0.0790) (0.1262) (0.2046) (0.0716)
-0.0973" 0.0107 -0.1194" 0.3179™ -0.2297" 0.0327 0.3053™
obs_comp
(0.0497) (0.0847) (0.0620) (0.0619) (0.1038) (0.1593) (0.0557)
0.0710™ -0.0016 -0.0355 0.0725™ -0.0218 -0.0092 0.0453™
rd_intensity
(0.0191) (0.0293) (0.0238) (0.0248) (0.0362) (0.0653) (0.0218)
) 0.1092" -0.0029 0.0627 0.0753 0.0513 0.1674" 0.0169
size
(0.0367) (0.0558) (0.0425) (0.0472) (0.0668) (0.0987) (0.0425)
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S Bt MHIA(KIAEIMY S10|E|T)
patent design trademark | copyright secrecy complex leadtime

0.1897 0.0681 0.1725 0.3645" 0.5742™ 0.0817 0.3954™
export
(0.1205) (0.1712) (0.1331) (0.1555) (0.1937) (0.3229) (0.1368)
is21 -1.0477"" | -0.6585"" | -0.4630"" | 0.7211™ -0.1787 -0.2703 0.3288™
s21s
(0.1016) (0.1679) (0.1226) (0.1445) (0.2184) (0.3496) (0.1205)
-0.2541 -1.6293™ | -1.3000™ | -2.6581"" | -1.6931"" | -2.9467™" | -2.0481™
constant
(0.2386) (0.3964) (0.2897) (0.3264) (0.4655) (0.7342) (0.2855)

F (0 BEEA

1% QRIHE! LI SAXORZ Q0| ** 5% SfHP| LA SHKCR 82|, ¥ 10% QXS Ltk SAXOZ Q9

i

B 4-7) ST BSACH CHHZ D2yl 03 20k NHIAKIAEE Sl0EIZ 2)
AT BEACE MHIARYRAIKON o[BI 9 B5)

Al XL
- patent design trademark | copyright secrecy complex leadtime

o

.| 0127 04147 | 000 | 0301 | 0023 | 180077 | 06003"
- (0.2126) (0.2610) (0.2187) (0.4952) (0.3470) (0.4395) (0.1947)
ot | 0207 0457 080T 09804 | 03067 | 3ods | —1.0295”
- 01168 | (01669 | (01176 | QA7) | (020100 | (351276) | (0.1059)
0.0214 -0.0283 -0.0390 0.0554 0.0687 -0.0666 -0.0793"
obsman | 00sas | 008s) | (00628 (00579 | (1172 | (02508 | (0.0471)
0.1024 0.0537 0.0262 -0.2403™ 0.0230 0.1697 0.0265
obstech | 00708 | 00912 | 00629 | (0079 | (01280 | (020100 | (0.0541)
. -0.0650 -0.1018 -0.0349 -0.0158 -0.0256 0.0231 -0.0166
obsidea 0067 | (00915 | (00827) | (0065 | (01209 | (02341) | (0.0495)
00028 | 00895 | 02365 | -00330 & 00332 | -0.0515 | 00172
B 0072 000100 | 00819 | 00728 | (0123 | (0.1809) | (0.0524)
o comy | O 0005 019057 00885 | 0filo | 0232 | -01208”
00562 | (00729 @ (0.0531) = (00526 @ (0.0914) | (0.1309) | (0.0418)
rd_intensity 0.2615™ 0.1244™ 0.1539™ -0.0474 0.1694™ -0.1486" -0.1170™
(0.0295) (0.0389) (0.0297) (0.0474) (0.0452) (0.0877) (0.0311)
) 0.2074 0.2553 0.5427™ 0.4124™ 0.4628"™ 1.1600™ -0.0012
S8 ©1564) | (02126 | (01440) | (01797 | (023100 | (02733 | (0.1389)
0.7672" 0.7454™ 0.3136" 0.6966™ 0.3918™ 0.8621™ 0.0355
export (0.1221) (0.1478) (0.1228) 0.1712) (0.1988) (0.2890) (0.1184)
Kdg_fn_mkt 0.3859™ -0.5340" -0.1508 -0.1281 -0.2720 -0.1488 -0.2569™
(0.1450) (0.2716) (0.1474) (0.1841) (0.2849) (0.3219) (0.1282)
Sl 2R 7



SAgnt Heath MHJAY(XIAIEIM Sl0[HIT 2 2F)
patent design trademark | copyright secrecy complex leadtime

Wd 0.1377 -0.0801 0.0340 0.2319” -0.0727 0.0373 0.4086™"
g_etc
(0.1096) (0.1377) (0.0999) (0.1184) (0.1781) (0.3062) (0.0828)
is21 -0.6468™ -0.1828 -0.6275" | 0.8559™ -0.2058 -0.3939 -0.4084™
is21s
(0.1035) (0.1375) (0.0975) (0.1650) (0.1797) (0.3046) (0.0880)
-1.2390™ | -1.7974™ | -0.9586"" | -1.5152"" | -2.1693™ | -2.4470™ 0.1055
constant
(0.1479) (0.1933) (0.1314) (0.1949) (0.2513) (0.3708) 0.1122)

F (= BEEY
1% QAR Lol SAHXOR Q9| ** 5% QX1HP| LA SAXOR Q2| * 10% SR LA SAXOR Q2

WA 7legilel B4 dHEE, A 2z 94 242 AR stolHIA AH|A Zof
e 559, tARlY, AEd, IAuITT Z2 Al

URl= AoE YT v 1 9] AulA ZopoflAe AP 2z 94l g4o] wA|ed Hoa
el SR AP gl ROl FFe vl AC= UEhT o2 AH|Age]
AR FROMT & 5 e AR AHadS A Hz g4l 24 Al g4l Eeo] Al
A= vh=r, AHja] oA fol] wet H4l Heogto] Aol EAtts A 2o
E0h L 9] AE|A ZopollA AR 22 FAl 4 Aok BIAIRE Heads AdElkitke A2
A E B HF S22 A3l FEUERe] AulAadd ol A4y StolH|A Au| v
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EoplA YARIAN JRdES 5 FAET ¥ Foet I 7 A= HETh 1
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7S E 52 AR StolH|L AHA Eofet 1 9] AHA EopollA XW;QQ s
g4l Hoad AEe] 39 fofvt 9F& vl 1% A0 eyt Jey Ve E 52 A
A319F7] slolel A AfulA Zopollq S5 de S FAlH B Fo folgt %‘o&— vlA=
A0 Yeth 2| gAES A% ¢d °}°1E1°1 FAlE A2 slolEl A AWl A
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84l Bodt Ado] AR 29 Y FXE Ao Uertot 1 o) Al HopojA:
AR BEo] H4 WEAT 5 ARE BT HEo] o] $o7 IFL AL Ao e
weh, TESE Ao Qs B4l Aol 2l XA SloldlaL Al HofolA Tft
o gL ML YO HA BEse F AR, AR Mool Fo] G A
05 e, WL 1 5] Al BoRlA TS B8] FHE S A0S ehiel,

1
BARGTE AT BSES AT EH, AAZFH stole|3 AH|A FoollA] =2 A7id
JeEe 554 .qu:q APFAEE B Hoat Ago] $9] 93 mA L, 1 9 AHA
FopoAE 2 AN IFE7t BHEAIE AlQet tiREe] HAdy Bt Ago] oF
9] FFE VA= AR YEHTE 1 9 ARIRE 7R AR AEE 2 AHAY A
A2t FARE Ao =EE S
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AL BSALH 7H ASH

iy D HIEY vs. AMH|IAS

BEAZ SANEA T FEASES FAI]
B3 4 glon], Wekio] AR HYS 2o RN, APEsgel 545 #Oﬂ o]
FFS BABL ) ol 7 FEHuS 710 HUIAS BHT 5 AHEATF

WY LTy BYS B9 AT HEsT A S AL 89S 5@6}% el

B4 Y 29 20E 59) HEST Alle] ek SUHL FAT 4 Uk
1 @34 ol (& 4—8>3ﬂr Qo] AxY AIARE B TN A9 IAH B55

0t MHIAY 5 Sk

1.0000
patent
0.3593™ 1.0000
design
(0.0193)
0.2255™ 0.5024™ 1.0000
trademark
(0.0194) (0.0169)
-0.0150 0.1587"" 0.2056™ 1.0000
copyright
(0.0250) (0.0250) (0.0243)
0.1499™ 0.3862™ 0.4261™ 0.5113™ 1.0000
secrecy
(0.0308) (0.0273) (0.0265) (0.0261)
0.0957™ 0.2330™ 0.2909™ 0.6258™ 0.5998™ 1.0000
complex
(0.0364) (0.0347) (0.0340) (0.0253) (0.0280)
-0.1366™" 0.0226 0.0429° 0.7168™ 0.4090™ 0.5294™ 1.0000
leadtime
(0.0224) (0.0235) (0.0220) (0.0132) (0.0259) (0.0247)
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o& Vet ol SAI Heg 9P AFAECESEIE Psee] 95 AEtie 49
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ol 0] ekt A2 AT 4 Sl

CheoR AXQT AHIAQS THI] SAT BEST o] BA-FEA HY 24
232 Fo BouY Aolo] Bek-j]- EY4S Tobugich. 1 2t of (E 4-9)9 Zo
AZGOIAE B3, A1, AT 2ol ARAHQl BEPES Aolo] Bekio] Lieht v
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m

secrecy leadtime
patent
0.3493™ 1.0000
design
(0.0216)
0.2138™ 0.5156™" 1.0000
trademark

(0.0232) (0.0189)
-0.0474 0.1711™ 0.2562™" 1.0000

copyright
(0.0307) (0.0296) (0.0287)
0.1049™ 0.3959™ 0.4559™ 0.5327™ 1.0000

secrecy
(0.0362) (0.0304) (0.0292) (0.0294)
-0.0234 0.1943™ 0.2962™ 0.6887™ 0.6741™ 1.0000

complex
(0.0399) (0.0374) (0.0358) (0.0250) (0.0283)

-0.1128" 0.0720" 0.1369™ 0.7553™ 0.4963™ 0.6275™ 1.0000

leadtime

(0.0283) (0.0288) (0.0283) (0.0158) (0.0288) (0.0249)
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EAsh= Zo® YEth T2y §
AT Aed S48 Hoatall S99, HARId, Aol oAl BA
A AB|Ae] F4l EA4o] AlxYgEH H
1215 PAbote= Aol o o]F7] WiE(Andersen and Howells, 2000104)Q1 o=
S5 HARIA- R 22 At WA -Ae4 Hopths
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AL Azl Al BA Aow trehtou,
S5 ohjeh U1 AR A BT A BAE
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13 ERAE HiA|

1.0000
patent
0.3902™ 1.0000
design
(0.0430)
0.3076™ 0.3965™ 1.0000
trademark
(0.0345) (0.0357)
0.0406 0.1629™ 0.0890" 1.0000
copyright
(0.0429) (0.0433) (0.0428)
0.2430™ 0.4676™ 0.2802" 0.3200™ 1.0000
secrecy
(0.0574) (0.0517) (0.0598) (0.0574)
0.5351™ 0.4959™ 0.5000™ 0.2859™ 0.7015™ 1.0000
complex
(0.0704) (0.0696) (0.0736) (0.0735) (0.0606)
-0.1485™ | -0.0764" | -0.1069™ 0.4921™ 0.1354™ 0.0366 1.0000
leadtime
(0.0333) (0.0368) (0.0351) (0.0285) (0.0457) (0.0540)

(e BZHAt

1% RIHP HOIN SAHSZ R9f, ** 5% 2XIHA UM SAHL=Z 72, * 10% 2XIHA LA SAHLZ R

104) Andersen, B., Howells, J.(2000), Intellectual property rights shaping innovation in services. In: Andersen,
B., et al. (Eds.), Knowledge and Innovation in the New Service Economy. Edward Elgar, Northampton,
MA, pp.229-247.
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olo} Ze BT Aole] AL YAl et AEA- WA Hsdel S5 52
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FAE oM ghethe 2 uRith = 71dE0] FATE 7P F B 4 Qs Sl
At LS BEXSto] AR A e A9 5 59 A Ao gt B 5}

A B SE QUIE B 4 e 1 9 5T 4 A, BAA AR Aol E97
9l A0 Uehtom, 1 9 Res Ziofs Beko] ekt

AZY W A5 SRR AT Bes o] BA-FEAL Y 54 20 B B
S Afo]9] Heb-thiA- 5 Yok Ail= offf (I 4-11), (I 4-12)°0 AA=o] 9l
o 29339 7% EOFOﬂHt 5205 S, 551105 A2 st ol S v
2 BEST ol SR WAL Uehdon], 1 9 BE BE4 gl 5k AL U
e, 191309 7| BRI Sofast A% Aolo] A5 HAHY AV elite, o
AL 39519 71&%ok] ZAwe Axo] TRt 419 7k A9 SHo] ol AHY
mR Y SO BEvh WA 7140] B 4 9] WEel Aow e,
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(E 4-11) Sgn 250 MAF 2i-SEd 8 Y 2k MR -519)

leadtime
patent
0.3328™ 1.0000
design
(0.0291)
0.2023™ 0.4775™ 1.0000
trademark

(0.0307) (0.0256)
0.0785** 0.1887"" 0.2552™" 1.0000

copyright
(0.0394) (0.0371) (0.0365)
0.1477™ 0.4366™" 0.5060™" 0.5269™ 1.0000

secrecy
(0.0472) (0.0385) (0.0375) (0.0387)
-0.0115 0.2219™ 0.2730™ 0.7070™ 0.6465 " 1.0000

complex
(0.0484) (0.0447) (0.0448) (0.0299) (0.0356)
-0.0030 0.1114™ 0.1643™ 0.7768™ 0.5193™ 0.6628™ 1.0000

leadtime
(0.0365) (0.0347) (0.0357) (0.0186) (0.0360) (0.0289)
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082S 38,398 65 443 185,335 275 1,221 | 179,138 201 700
Na= 76,312 205 5 158,644 419 2,447 36,935 127 438
138RNZ 62,431 80 43 37,184 112 315 21,578 60 436
149|852 INSE 71,547 164 593 95,183 159 619 | 225,965 156 2,685
167157 1Al 7,473 34 9| 200,010 195 2,018 49,607 105 8,524
16= LIS HE 5,083 24 157 17,745 47 125 | 110,868 175 4,784
17HEZ0MEZ 42,650 91 152 | 261,212 306 1,647 96,172 13 2,267
18Q14H7 | = 0| 29,962 126 560 - - - 89,113 186 4,609
19ASHMRLENIE 11,935 34 - 2,494,425 407 2,140 | 624,889 144 873
203t EEAIE 49,132 85 778 | 495,364 443 2,134 | 268,025 374 3,932
2192SHOAUE 41,525 136 951 285,589 501 14,334 | 279,988 619 35,876
22122 AENE 34,100 96 480 130,997 312 1,825 | 118,852 212 2,681
23HIZSEEME 21,348 83 375 | 363,498 400 3,544 | 142,036 270 2,643
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149152 0HZ 1.3 1.0 1.0 24 1.0 4.3
157157 bl 26.8 5.8 232.8 0.2 0.5 4.2
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19 ENE 209.0 12.0 - 0.3 0.4 0.4
202felE2 NS 10.1 52 2.7 0.5 0.8 1.8
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22 1RSAEHIE 3.8 3.3 3.8 0.9 0.7 1.5
23HI55E =M= 17.0 4.8 9.5 0.4 0.7 0.7
24 124 15 1.6 7.7 1.7 1.1 1.1
2658715 M= 59 3.1 1.9 0.5 0.7 0.8
Z%EZISXW%PC%Q 16 2.2 38 13 1.0 1.0
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27928 unst
287 |18 5.6 3.1 24 0.5 0.5 1.9
297|E}7|A 2.3 2.2 3.8 1.2 0.9 2.0
30XtSAt 1.9 1.7 1.3 1.1 1.2 1.4
317|EF2SEH| 99.5 23.6 27.8 0.1 0.1 0.1
3271+ 3.7 1.7 1.0 5.1 3.3 1.8
337|EfNIS7 [EtMIE 4.3 2.6 16.5 0.1 0.3 0.7
347|A1 852 - - - 0.0 0.0 0.0
Mz B 4.7 3.0 33 0.6 0.8 1.8
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(F), 0.7(f®) 257 FYstal, 2020W%E 0.69(f), 0.69(HE FUH}. 2022H == 0.66(H),
0.67(11%) A9] FUsHAl Uretytet.

(E 5-3) 224 g Hot 6Re &8y &M 2k MxY

2018 2020 2022

7|1

e (7=|'1)T say | 8% 2ay (7=|'1)T sy | BF | sgy 1B 2oy
10428 39 072 19| 064 49| 069 20 065 45 068 46| 0.72
182 1070 3 064 3 064 41 061 3 064 1] 055
(KEL 12 066 6 083 7 065 6 069 23 067 12| 066
1492 PIHZ 8| 068 3,071 12| 073 9 073 12 075 5/ 0.70
157|257 1phlet 5 074 1 093 4| 065 41 079 5 068 - -
1622 HIZ 2 072 2| 091 1 0.80 3 069 71 079 - -
178E2Z0NS 8| 0.70 3] 0.70 71 072 71 0.69 6 0.72 22| 0.77
180147 |2 0HA| 7| 065 - - - - - - 41 060 3| 056
T9XERQHHE 3| 081 1 1.00 8 079 2 078 5 065 1] 1.00
2031512 EHE 38 076 15| 063 9| 071 25 074 22 072 10| 0.66
2192 SRR 10 062 1056 14 063 5 070 47 057 3| 060
2NPSYAEME | 58| 073 23 073 46 075 14| 069 49| 066 49| 0.67
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23HI35ESHE 0.74 0.67 0.75 0.65 0.64 0.61
VRPN = 28| 0.74 5| 0.67 421 0.69 121 0.71 32| 0.76 13| 0.69
2654871 5HIE 85| 0.72 23| 0.75 55| 0.72 15| 0.71 52| 0.66 38| 0.6b
ZE?TXWEP =g 9% | 0.67 34| 067 106| 0.66 10| 0.64 69 0.61 56| 0.65
279z eyst 21 0.69 5| 0.62 34| 0.68 20| 0.66 46| 0.64 11| 0.59
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== 1 0.70 3 0.64 3 0.64
13MFNE 12 0.66 0.65 23 0.67
1495 X INIS 8 0.68 12 0.73 12 0.75
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25347 SHIE 85 0.72 bh 0.72 52 0.66
3271+ 0.63 0.76 0.74
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trejo] Qi 7|US ASIL, 27H] BE4The B8R 719 FolA Beo] UehiA] gk
A0R PHR AR 17K BEstt B9 F9(HeHo] ekl o 23S BEI: 4
)2 Aol 7 ATEE BA 7Rs 719 Helstart. AelE A 2018WE AHlA

107) 2714z 71900] A5 Bl AE7h BEstel B84 BAS 9% BUALR ASoH wEI AR 04
A} HABEH S 0] §3AL. ol B AToIN BAT 4 gl ANOR BEH BA Avl 2 JuS
ule Ao oy,



AollA 61770, 20219% AH]AHA 56972 UEFSHTY.

& A7olA Z8she Auade] HEiRAl AR A2y TRPHR|Z dede dykd
3

Be 24X 55

Zkel Hol7t 27 Yepta ik

(2 5-6) MHIAY MAE 7| FY/AUE B F(2018, 20218:E)

2018 2021

:.FL
AERAL diuict AP QY 7149 0] EEAIEA AAE/deER Bt

ABRI SRS THOK 75,435 98 108 - - -
A8 EEEN 314,071 295 1,166 178,670 154 387
4704 39,306 73 250 275,571 275 143
495HRE 8,921 93 - 15,949 48 -
bladEesd 10,610 54 - 374,000 2,428 -
D2 NI REEH 68,700 72 380 | 4,310,700 530 3,667
bb=t 38,079 273 150 | 2,263,409 2,666 833
b62AEFH 44,271 366 75 231,192 845 429
besH 47,448 153 805 14,287 79 909
BOTH LA A= 7,560 45 150 55,815 185 200
0SS 180,905 180 600 42,100 26 -
618! 42,723 178 2,850 137,097 327 839
G2HFHIZ 74 41,073 142 1,615 50,128 169 1,098
63T EA{H|A 64,314 258 1,369 59,994 152 1,280
ti=8 1,663,450 1,287 - 221,564 167 1,324
GO 4,984,884 1,552 500 46,000 160 3,500
6oa 8 EFHUTAMH|A 122,199 333 1,591 - - -
68RSL 29,481 224 20 2,746 19 3
69H 30,251 100 - - - -
7070 20,610 79 1,588 26,122 61 250
T1HZAHEA 260,067 404 1,198 13,033 99 2
T2URT ST EE 1= 32,138 249 640 172,667 501 596
737 |EtSELRY = 4,161 43 33 40,043 102 28
TANHA S22 106,792 2,145 584 - - -
TOMUXIA 42,241 731 189 42,667 222 294
762 - - - 302,259 279 -
85uls 99,660 608 705 37,584 14 167
8671 10,493 100 - 13,178 108 117
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201 8 2021

o U = SAERHIS = o | SAEXHE
ey | SV e ) | VS ey

Q0FHU=7t 13,680
NARxIQ 338,260 791 400 15,778 70 -
22| 50,567 168 2,833 - -
967 |EfZHO! 79,980 582 200 7,888 151 138
MH|AY B 158,969 290 786 125,711 201 462

(I 5-7)2 AHIAYoA By FAT Btk E86H] 32 7| AES )
HHA A7 Ho4theE S8 7| AR U ot 7199 3849 BAe ATt
£ BojErh AHAYY 584 FA4T Bk EiTLE E839 7197 1A g2 7Y
2ol &E&A49] Aol7t FomlstA UehtA] glotrth. Al 384 B B A/l w2t
201849 0.57(f), 0.58({®)= =fo]7} A2] gllem, 20210l 0.66(F), 0.65(fH= H.et
A AT RapthE 83 7199 B840 AH 2 ZoE YEhTh

_

H 5-7) 22 sildi BoH OfRQt 884 EA Zik AMHIAY

2018 2021

g0l | &EY | 710l | &2Y | 710N | &EEY | 71d0H) | &24

ASKISAIRZ T 6 0.64 - - - - -
ABEHAESI 100 0.61 26 0.62 80 0.77 29 0.78
47204 35 0.65 3 0.63 13 0.68 10 0.68
A98H2E 1 0.68 1 0.46 6 0.66 1 0.67
b1adEes 1 0.58 - - 1 0.58 - -
D2E NI &R 1 0.54 - - 3 0.70 - -
bb=et 4 0.51 - - - - 3 0.76
b6SAEFH 15 0.51 2 0.71 5 0.55 2 0.52
besH 60 0.57 13 0.55 21 0.52 41 0.74
SOTH LKA = 2 0.62 2 0.62 5 0.52 1 0.75
0SS 2 0.562 - - 1 0.79 - -
6134 2 0.45 - - M 0.61 1 0.60

62AFHE=T202 26 0.51 6 0.52 23 0.61 14 0.58
B63-EAHIA 9 0.51 1 0.39 2 0.69 8 0.54
6428 4 0.62 1 0.80 5 0.68 12 0.71
GoEBAST 2 0.83 - - - - 1 0.51
S 2R o



GoaeH = TAUTMH|A 6 0.57 1 0.45 - - - -
682 St 43 0.59 2 0.32 13 0.84 19 0.80
6O 1 0.50 - - - - - -
700 9 0.66 3 0.86 2 0.64 - -
PARSENL/ES 61 0.54 26 0.54 34 0.67 6 0.63
72UR7 |57 Bl = 54 0.57 8 0.49 45 0.51 18 0.59
737 |EfHZ el & 4 0.71 - - 9 0.64 4 0.56
TANZA SR ZE 5 0.49 2 0.49 - - - -
75AARIA 12 0.38 1 0.55 11 0.57 3 0.67
76th - - - - 1 0.60 1 0.80
8buls 6 0.37 1 0.80 2 0.67 1 0.60
86 37 0.67 - - 52 0.64 34 0.46
90FEGI=07t 1 0.50 1 0.49 - - - -
NARXIQ 5 0.68 - - - - 1 0.54
9542 1 0.90 1 0.40 - - - -
967 [EF7HRI 1 0.36 - - 3 0.59 1 0.83

22d R B 516 0.58 101 0.57 348 0.65 221 0.66

M2 Hdt 61771 71 0.58 56971 7|2 0.65

o2 2 Aqe AR Y AlFEorE 72510 A43eF StolH|A AfH|A Zofe}
71 9] Au]2 EopollA Hebd A Hoath Z-82] R0t 719 aeidol 932 MiAle
A BASIA. (R 5-8)2 AHIAY F A4 SlolH|A AH] Eofolld a&/ide 4
g Aol 2018dEolle AR stolEla AulA o] A e Batol B
il Btk &8 f/f0] w2t 0.55(), 0.56(#8) 2= Z Ao|7t UehtA] eiglet. 17
U 20219 E0le B SAY Hoad E8 A/ wet 0.65(), 0.58(MH= F2u|gt
Zpo|7} UERA T
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(2 5-8) 2 siMdnt B4t OfFet 884 24 Zil: MHIAY(XIAITA S10IE13)

_ T T

7|&2=(H) 884 7|&2=(H) =284

5eET 60 0.57 21 0.52
5O QLI QHAHH 2 0.62 5 0.52
602% 2 0.52 1 0.79
6154 2 0.45 11 0.61
62ZRETZ 121y 26 0.51 23 0.61
BIEAH|A 9 0.51 2 0.69
7091771 9 0.66 2 0.64
JAR=NLIES 61 0.54 34 0.67
7207187 Bkl |E 54 0.57 45 0.51
737 |EFHENS |& 4 0.71 9 0.64
(Eifﬁ j‘g A 229 0.56 183 0.58
53ET 13 0.55 41 0.74
BORA QLI QR HIZ 2 0.62 1 0.75
6154 - - 1 0.60
62ZRET2 131y 6 0.52 14 0.58
BIEHAH|A 1 0.39 8 0.54
7091771 3 0.86 - -
ARS=NEIES 26 0.54 6 0.63
207187 |’k s 8 0.49 18 0.59
737 HEEMSY IE - - 4 0.56
— f_;“ffm e 59 0.55 93 0.65
KA S0JEIZ MBI Z0F 288 0.56 246 0.61

(F 5-9F= 1 2] AH|A BopolA B&/4dE B43 Aato|nt. o] AIojA FAa B
£ 9% Kb HopthE E83t 79y 184 k2 714 7 8849 Aot RefHIstAl 1
R ookttt 11 9] AH|A 4QlY] dxdE mEA a2 B A/l weEr 2018W™
0.59(), 0.60(HL= A9 LA, 2021L=150ﬂ% 0.66(f), 0.70(HL = HH HS4=
o] 8ol 719 F&/57 99 IAT et

19
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=
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(2 5-9) 22X Mgt BS54t OfFet 884 24 Zik MHIA(XAIZHN SI0[E|T )

M= M| A0MA

_ 2018
ASKISAIRZ T 6 0.64 - -
ABEEAESI 100 0.61 80 0.77
4740 35 0.65 13 0.68
102 4RE 1 0.68 6 0.66
blased 1 0.58 1 0.58
b2 NI RERH 1 0.54 3 0.70
bb=tt 4 0.51 - -
SoSAHTH 15 0.51 5 0.55
4= 4 0.62 5 0.68
6oEAF 2 0.83 - -
6oa8R EEHAMH|IA 6 0.57 - -
6RESA 43 0.59 13 0.84
GOUCH 1 0.50 - -
TAMAA E 2|2 5 0.49 - -
7oA XIH 12 0.38 1 0.57
76LH - - 1 0.60
SImE= 6 0.37 2 0.67
8671 37 0.67 52 0.64
Q00 =07t 1 0.50 - -
NARXIIQE 5 0.68 - -
9542 1 0.90 - -
967|EPHQ! 1 0.36 3 0.59
B2t &

(545t 17 AlR) 287 0.60 195 0.70
ABEIHAESIY 26 0.62 29 0.78
47404 3 0.63 10 0.68
495 42SE 1 0.46 1M 0.67
bb=tt - - 3 0.76
SoSAHTA 2 0.71 2 0.52
64=8 1 0.80 12 0.71
GO - - 1 0.51
a8 HEHUTNMH|A 1 0.45 - -
68 St 2 0.32 19 0.80
PLIN 2N F= R 2 0.49 - -
7oA X 1 0.55 3 0.67
76LH - - 1 0.80
(SIoImES 1 0.80 1 0.60
8671 - - 34 0.46
Q00 =0/t 1 0.49 - -
NARRILIQE - - 1 0.54
9542 1 0.40 - -
967 |EPHQ! - - 1 0.83

HEE H
(224X HBACE 27 AIR) 42 0.59 128 0.66
1 9| MH|A ZO0F 329 0.60 323 0.69
S0 A

o =

Mo

0z = 0z

Yl |

oz

A

0o






I S A MEAL MHIAHOM S BSEF0| SE4t 88 B4

HIOZt







i
o)
rr
Y
I-N
_\:i

AH129] ZZ1olA 7]Qlo] EAgIE BEs] 8] B8 771K 5

T e M o Y
o] JFL v Q1] Pl BATL, 0fF 7714 HE4T 7F Beby, oA, S of
59} 22 YEWAS SISt FA0E BN HEEY BEsd 3 EuA SH
oA Azt Hul2g 7o) ol7h EAfEH=A|E Selstgon, oyl Hae Azg ¥ Al
29 o] AR ABS FHste] o] 719 Hol7b SRISHALE o714 §AE B volrt
S} LEE AT KA ) Lol 1A S GTE BASH A5k 2o
Vet BEdd 232 B85 7|90 134 %S 71AE Aolo] B4 Aol EAfshe
A Slstc,

H 5= 283 g4 HeE F3f 9“%41%}0 AeghE S AHREE A
3= diHlstr] 9%t 712At=E vk O}JJ} Skoith. oleh 22 BAZ P8 & A= 19
A AT-LNA AZT T FFARAKKIS) 2018, 20204 %, 20229% AR &t
201895, 20219 MH|AY Fi AmE ZEsIoith B3t 7|dE0] F4AATE Hoshke &
& Aests H 9 HAE 890% Felslal JAAT Hopt Abolo] A iAE ERlst
7] 93t W Eo R opisF Z2Y IYP(MVP: Multivariate Probit Model)= AR80F3TH 1
21 GAT Hogso] 7|49 BE&A0 A= FFE A5 sl AEEERA(DEA:
Data Envelopment Analysis)= AR8-SIATH

Aol F8 Adhe that A WA 7|do] 71e94l EF F A FZx st o

*éﬁ“ A= BFole 5519, TRkl Zs|

I Z2 Gt Hopte 59 Host )
Z F27 oid 71 HE g4I Afolle 77H] Hoats E83 Hods
= UEth o|9F Z2 EA4L AR AH|AYS FE5HA] 2l e o,
A A E4Q-F 2 SA9- A9 7Ierohs A gL et
Ty AHIAYS] AlF RofollA= Zpol7t EAste], A4 oR SlolE|A AfH]A -E—C’bﬂH%
A Az G4 32 Y- A HopHESHE, YARIAE, AR, I9HD)E B9, 1
Q] AH|A Fopofl A= HIA =2 B ptHEREA, AR B0 Haske A= YeRth
O|AZ UHHAQl Mu|Ae] §4l E/do] ¥t o® AlxPrrt ¥ FPZ o1 HIAE HiA|
st= ¥4 HYE PA] ojEie 445 7171 dieel S5 vARIA- AR 22 Y

A HopthE 8P ETE FEE] TS B9 APARES & E8s] 1
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She Aol AAEET A=Y, Eamdel] ASHl 7] Wl Ao wkE.
Hb, A4k stolgla AulA Zofo] A9 Alxdd ARt d4l Hosde E8dhe
Ag= Eolil it I3ER g7 A= ATl ke Arlager ARiEr Ald
HAY Az 5700 Mu|az 245 H7Ishe Alxge] Au|As) 5o
]

AW A Hx B4 ASeks ko R sl Beks AL ojnattky & 4

Bgo] Baeh A, PErY UEe B ARAY 5 /RsT BE BESTe S5
F1&EAOR QR ol e SR Bt gtk 11 B A7) Fie e AT

salR 5ol o] G HXE 2L HolFa glol, A7) that At AU EF

=

rR

T 719 el wet AAAARS T okt Rasw o] Aol ek
Aog epgon ol Esgo] AXshT e Thaket ARl 2A7L 2 4 k. B84,
A1, AR 59| BA-Awd Bosul AAMES BE57] Jds sutEls ule
o 798 4= Qlojok 81| wjEo], S5l 52 A & U 91 52 9%t 540 A
X)zlo] TS ozt gtk FAIH o B3] A BEAY A P UEE ne
T, TP R TR, 4719 1P HRAY AuA 5L o R, 34719, 54719

50l AXAHE AE SHoIA FHole vt EAdE siash] fdt BHos AlgEL
Z

)

A

Al R A7



ARgSl7 | Hik= thokst |

(o]
=

Sekoz 1M

]_

-

k)

w557

=
=

AR 71go] HAlg

- —_— -

= —R0 = KO = ™MKO = <Ko K LK

O R & S B - N R B Gl L_LATHwﬂn.__ﬂ
1] ——— o N wows N — o " o W = o TJuﬂuﬂuo_.
o) - ' T X o E aof,,%:__.ﬂﬂ:_o R R
o oep do O iL_LATMﬂE_ﬁHﬁ%oT%% ooz P E KT P
NP o= R ol ooroop XN 5 1 g o B g W ook AR =)
,O|U._Aoq_o.u,mo_.um_mm_| L_Lﬁoﬁlﬁumo._:ﬁo_euw.ﬁ ﬂe_e%ﬁwmﬂ@ﬁﬂ
o or iy R NG O T -l I ) T o W ONTE g ]
Egcdzs [pLETLispTiE 2Hpac0s
B oy o N ~ ~ oS0 N ° o B
ﬂﬂ_ﬂ%%@ ﬂﬁﬂ“_m%ﬂ%__noﬁcr%wﬁ ﬁmﬂommhﬁzﬂ
g R d® T P F ATAdTES Ik kPP
= HWT_ = ,mpl _.L (] o T g ~ o LI.._
G e R T PP PR Wy E W
T MO R X oo T N ol B & of W — S F
oo =~ R . ] o o — o ]
T o< o X~ ) E%%ﬂ@%mﬁm%q%o o_awﬂﬁ
e X L TR ﬂmﬁmmmﬂz%@z%_z_ﬂ%#ﬂeﬁmﬂﬁ "
5 T T BB oo Koy R E W o W o)
o ol o X Q o~ X ~ iyl
ﬁwr_ﬂﬂwgz.&%u%E%%ME%ﬂmﬁ%%ﬂwewﬂw:_o%
o A _Lﬂﬁﬂ%ﬂmg%zno@iiéq L op e
R T = B S S R VO O N I B - = = G O
o RhS Mo W =< C - H ™ Tor M- o T = o
RS R ENE R S SN SR L Rl SR
R < N oA T R AP T g T H T @ o RGN
U T g R gt X M®E o e BB e
N T e T T S N - T
Np T - - T A o of X T ICI 2
,m.@ixaﬂ MERP Y T P pw R e o BTG EN
Emau%%ae_Eﬂﬂulmﬁﬂﬂaa7uﬁﬂuﬂﬁdu%mﬂoumo_u_ﬂ]w]%
o_a%wl_ﬂﬂw@%mo_w@u.ﬂ%%,_t_/_.Eﬁ_ﬂumo_z_.ﬁnﬂ#wﬂﬂ:o @ o A
ﬁﬁe.mﬂlm1%&%441%@urﬂwao_aammwﬂaiwﬁ
Py E R oy Xy T B e N w s PR e
ouMXILi 1 ST AV 3 R A T oo o ™
St E LS T FERPS bE SEEEEE S $3
%Mﬂﬂ%MEATJL_LﬁE uﬂ_mbwoﬂafAé%mﬂ@ﬂHA._ - B
~ T oo =r To o ile o 0] o e

RS ES RS LT
= 2 Koo X7 o N T o= ﬂ%wwa.._ﬂ
mﬂfﬂuﬂwmﬁlAT]H_wﬂLﬂu} ._oaﬂrﬂﬂ,._@m q__oL_._.‘.“mME,IH._,OIUH,lWr
T nridgEE sl e HUAT RS Eh T

~X o o N s ful )
& X COT I e i TEXEF AR XA @ T MO
O i %%AE%a%ﬂﬂmﬂﬂu%ﬂﬂowo_amﬂm
of Tkl ®e KB TPRTHERNWKE A I B N

o]

A
T

5ol 7149

5k
= "ol Ho

]

22

1=

H3.

HIZE Rt AfHIA0A S

Qs

il
=

o

SRRRE
% olo} e
2
Aol

1

o,

=
e K1
3}

]

!

|

-

4

o 1

o

Aol gick,

Sk= A 7hs

5

I
S



86

E3 BeH Bu4wre] Bgo] 799 B4l G WA ke olf Rt g o
o] g wolela & 4 Stk WA, 7]gde] Al HEt 27149 HEATS @
A9, B AN Behd Busto] 8o THA ATt AARE shto AERE A
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GHIE FA BT S Uk 2] FEF A BYH BE5G Bgo] 7|9
ag4o] G WA P Aupt U A FA] A7) GAE He Hold,

1 9ol £ A7 theat S AV Stk AAISH oz RBekdolely sk Shio)
Aelo] T2 Aehe o S whet Bebl Aole] dRrie Aviet Beiste] A4
o ofst Qo] Fol FAAHo] ofgt Arhuct Ak gt Pl BATSE AHT
S ik, 22 B Aol BeA ool Ade wUstAL, % mey nYe B8
St} B 7 BeHS BY S UL F0E JUstech. Lot ws] Bes 7o) 1
LAY 29l HBTAZ FolA] 71999 o] G mAE B B 239 T B

o]l Hovt, ShM At Hiet o] FAITe] B Hoet E-8o] 7Y aasdel vA|

+ Yol o] B 222 A I AV SATT. FF 7IdGARARIA 7199 A
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571 B Beeo] Me offel 59AQ] A 7ol Aotk ol 7|1EHoR FEHHUSE
7Fo] RN -giAAS TalskA]| @ty 7Hsk= A Sdsicty Azer 4= Qiok a8y &
Aol A Q] AYATEo] thg T2yl BYS 8ot HoLthE 7k B - thA|
Je BH3 AL pEsle], AYATLETY] vnS Y5t 71EES AP At thie
Z2Y] B SEI5Irt oleh BT T& AVt APHGH thig Y] HPHTE 1%
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