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Analysis of Causal Relationship between Patent Indicators and
Firm Performance
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B Abstract =

As business environment has become more competitive, the R&D strategies of firms have been regarded more
important. Patent has information about technology which affects a firm's profit and it is considered as re-
sources which have provided appropriate data for research of innovations and trends in technology. And patent
indicators are known as qualitative representation of technology quality in an objective view. Also, they are avail-
able for the continuous and systematic analysis. However, most previous studies have focused on developing pat-
ent indicators to investigate patent value and characteristics. Furthermore they have limitations that most results
is not significant that patent indicators have effect on firm performance-Tobin's @, Intangible assets based on
balance sheet, sales and etc. Thus, the purpose of this paper is to propose proper a factor to represent a firm
performance and to analyze causal relationship between patent indicators and firm performance. Intangible as-
sets based on market value are employed as one of most significant firm performance indicator.

The results indicate that intangible assets are appropriate for analyzing causal relation between patent and a firm
performance with 7 significant indicators among 10 patent indicators. Considering firm's exogenous factors, re-
gression analysis of each data for five years is performed. This result is similar to regression analysis of full data
for all years.

Keywords : Patent, Patent Indicator, Firm Performance, Intangible Assets
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1. A & T A dxlolA 719 7S dEhllE AR
= oAAIL YrH4] JEWE ® ATdME 7l
AgaA BAstE 4D BN 71 AL A9l 7l& ARES Yehls SsAEsd 7
7199 e AvE Aow 719 A A% Apke} <l @A S v‘i—*—iﬂﬂz} fige i 7Jr
AR 4FE AT T2 247 uEHL 9l Zke] BeA G Ve Wt g 9 M
Sl 71409 7l N Sl gd dre ¥ A& vehl7] S e Ao, o3 53814
shal gl Aoz, Aked Adube] A FH-stal 4 RES AHESte] 71 Al SlojA 719el B9
#HAd ARE AFs, 7199 FAl} 7]Ews ke w7l S8l TS Folok F AMES
of tg ARE AFse 22 A4F] giTh woletast vk
[27]. 53ldA FEFE AHES ol &3td 7Y
g5 R AIE G feiM B dTEel 5 2. w5l AT
8o 7R Tk 548 AR getd 5
Qe SHAE Mol 2E gtFo] ghon 53 2.1 S3x|®
AfE 539 FHolU SAES ST 5 9de
=2 odAA 4l ey gEEe] 1S SelAEE W 5o Al vehd AR
o AEF EHAL AR FHE T Bex A FEL T S AR wEes Seh e
EES olgste] I} Al )% AR wy IR ISR S SAEhE Aol 54
7} Hlweks Ao o] gttt ek S8 o e il AdvAEe 53X 59
7} 7199 Aoz FAH A AR 2A 9 FHolY SAHes =AY F sl ErEA
a7 g8 oW S8 Aaol s=Ao] o [41], S3XxE olgsted 537t 7= vhds)
A woks A A B QP REF o), I AEG e ARE AT 5 AT AR
2 sl =3 x|} 719 Anrt 7b [29]. 7& 71249 S8 %E 719y 57kt
A BEdE Fiste] 7109 834 &5 54 HFE 5619 AFE ol8dhe Aow, g 53
& 4 9rii oz om[39], 7] MK E3 5ol &3 7]gol Atgdokel tig 7191¢] R&D
AEEES olgste] 7191e] A Akl A= 9 E 719l 24¥ 53] FukE o]Foll How 3
ol tiste] ATeldey ey AFE 4 9 wete] 587t 7199 Al 2o FRE U
E3)9] 7} ué 7}t o) Zolx|7] YA thekst Btk HOkeH20, 47]. v 9 53 e
EsA RS Agate] Ul Zav) g B A Eopde & HAE Rols § o H U ARl B
T3] ole g ATE ATHA SARES F& Holal glo] dd] 58] ftew 539 §
AbgElgdon fRRe Adr EFR TS AA ANE 24T 5 47 webd 2ok A
BN g 5o BTl TS vAA e gala gt JRE A7) 98, 9 HEE o
Ao WERETHIS, 16, 27, 32, 37, 421, &3 S3|A3E 2ol sfite] S8l vEe AT
weba 2 o] B SN 2 #, A, J8, 5elEF 5o AAAEE o8
F AT I SHARES o] &3t 7]Ee] s TR SeAmEe] NEH AT
Aol Aol MAE FFE LA st av, 719 WA, 53 37 (Patent Claims)& 5318 %
o s vehlls AxE TIPS o] gsta o Hewtuzt sk vjgoly 53 2919 7le B
A ek, FFARE 2B A e A7 A= T W8S ouidtt of Axe AAR 5eEdA
el AT A9 FAAA 7199 Fa v 7b Bgsle|a sk 54T 2 P sty



[46] 719elut RS 7o aid 53 HH
o et 714 B9 2 Vs JBA 5
= YERITH37] A8 dAsedde AR ¢
=AY Ax= AHEeUH33. 35-37, 39] 53] &
A A7 37, 46) & AHEEte

53] sl (Patent Family)= 3ol ~01 o o
ato] of2] vete] 9 599 HFAE Hx
5317k shube] vl A U Fol v Uete
e of 7?" A& dulghs Aoz, $H4A(Pri-
ority)°|gt= 2 =
7190l B2 HlE-S FAfste] o] %

patent families)7} 501 z] 2 AT 7]J_ aFIeH33l.
E3) o1& (Patent citation)S =2-¢] ¢18-3} 7o)

shte] 537k 2 Sajo) ola) i HAY o
o

HE o, 53 Ag2 ofF g3 U 53
55 B3 a7k F4shs 71e 9 2ol diwt 9
g2 W 53 7w

received per patent)7} 212 H[19], T B4 A

SEREEEES EE FESRIEEEREE
A3E Wdsh) dAste] 92§ H35E E55
HEAR AR 9918 74 Sa57) A
(28, 471 ol9le, 714 b iz a4
49l 53] 914 HIES Kol Fi molF @AY

# A1), ALY Aol o el 5ol

& F3tol e 7169

Z0g BF sl

AT AnE Azt
Bx

g 5
2% el ARZA GFF 1EH, 171
A A99] £4lo] 8FHE Ay ope] wAlS A
W 5 gl AR elAX D YrH3. i, 714l
54 7% RollAle] 2A5F S5} o] 7% Fof
N AL BEF YAt o oz /19 2
o E5B5) PAH YRS JYHOE wolFE
. s

4 (Relative patent position)
Aem(ll, 14], 7194] 7% =
T e e ok Wl thE 71 Eel HlEl
43 BeE S48 dA71E59 AF(Reve-
aled Technological Advantage)”} ATHO, 43]. 28
v AN 97 A ALt A gl AbglEokehe]
715 &Fe] AL & A4S YEhe voiEAg &
A& M) s A 538199 A (Revealed
Patent Advantage)”} #9F= AtH9, 25].
ole]gh tpFek S AR5 A% WLt B
AT 24E& BFo] ATEolgen, g 53
A, "= s (National Science Found-
ation), G-9] A A AN hH EFREEL (R0 pE I ASET),
OECD®| 53] s=axs 5o w71 7|30
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oA gk webs] 581 FRE Gk th
3 5EAEEY 49 4945 YehllE AEE 1t
of #A gk A7t FEsAl o] Fo A gh
71E dAFedAE 719 AHE Uehlle W
ERl9] (Tobin's @) #s FHA o] &3¢t &
Hlo] q g2 71999 il 7Hthe replacement cost
of its assets)dll tsk A1) Bl &2 o],
AL Aate] FATIAE EFste] 719e] T
Gapake] wjF 7hAE wkdEhs V1) A ARZ
a9tk ey BN g gk oAb S
Aol o]87] W&o Chung and Pruitt[18]7} 7}+eF
3 E0¢] glapproximate Tobin's q) #< Alta}
ATH14l 7HeFek RIS g b2 7149 AlAl 3l
A AdE e ARE dAAEE F45ke] B3

3 e AAA 2a Edl g @ AL 5 9
A sz e 'l q @ ek Bulel g
e 7

S, 2l A |
9] 3 E(the flow of future profits)& ¥rAstE Al
G HNE T5 WMFR ol gate] BAEATh 4
7t % BB 55 F3t9 Adtee A7
27} 719 9] Fgzpta R&DE AHE wkd k=
Ao Z oAARTHY, 52]. ey T 585, dA)
FFA T, 71e77], BAAAF 5o EFA e}
#o] gle Aoz yehton(32 38], A&
7199 FEZ 7|dE EFer A Aol o
29, 7199 54 weba] tha gl sle Ao

and Chang[14]¢] AT-NAE Q18 So] f9)st A
°2 UEehTh

7| ST, ol T5 WMaEEL 7]l

e YeERzel s tha REa,
3. A4 9 AEA

3.1 o7t 7t

AR ol8H WAL ENE 5% 55
55 3735 S9 4FAA ALE]
FAN Szt gl RoE e ARES A9
sha FEWBAS, Wde 27 5 10719 5514
TS SYusE A9 el /19 e
2YAE AU
A5 Aol 1AM S} e 59 Aare] 7]
G2 o|gl A, Hrsh
B golste] 22U AAIRA 71974 2]

- i3
ol Sl FPAREE o] g3k Aofrh o et tiAt

= Andersen(1992)¢] Akt F3J2}:H(Intangible
Assets) S TEHHUTE oGt FHAES A4
A>KIntellectual Capital L) [45], W]
o == A 98 77 Aate 2[52],
Axke] HAgatal 7199 FP At

& rdehe Zlo® aeA rH44].
gk w2 o] 71 o] 7FA| (future return 3t
st &= Al ZEX(Market value)oll A ARt
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=57 5o} 719 AThe] Aol diah 2 o7

BA Aold] AL vsh 2ol AGAIE 2 vehlls W e s 4aE 2 e
el 2419 q ol A IS A B Ul FAAEE oI8Sd ol 199 s
Ao tha Be Ao vetor 9% B4R & @ gUw Ans A SeARs
vl Qdaol Sl e UERIUS, 14,16, 2, FEAk] 2449 93E 1A Holn

31, 32, 37, 38, 421 1y S87lE R AN

FAE 719 A R FA 2] Aol 344 32 A 8 o 54

A FFE viHE Ao vestom], A

walsh F7b 2F @ A Qi Ao e B AME B o 7195 el 4
Skeh2, 8. whehA] B Aol A 71919 A 3195 to® ssitk SHAE F AAE

(B 1) A8 ZIYol| et Bt ZEHRe S5

= 55 555 7145 At P YA F A
2004 36,367 84 5,952,864,369 24,831,264,687
2005 33,404 838 6,634,712,887 27,518 927,055
2006 42,025 874 7,220,614,392 26,193,671,988
2007 38,094 855 8,285,542,177 29,718,325,836
2008 38,155 806 6,965,042,634 24,573471,185

(E 2) O=E SsiX|ge| Eunt xZHA

PWC pPS FS PCC WPC PII CIt TS RPP RPA

it 2851 7.86 349 7.64 35.74 838 9.38 383.20 0.13 386.72

2009 | EF=9AH| 16611 16.96 412 2136 | 19717 | 1682 1963 | 881.85 0.21 174.20
7197 627 669 34 87 689 87 83 83 667 667

B 37.64 9.28 411 33.03 5803 2.68 3.17 166.80 0.11 37465

2008 | EFWAF | 18338 | 2062 457 11699 | 272.32 2.96 3.86 500.43 0.19 162.21
7194 731 778 597 334 806 34 348 348 i T

B 35.19 9.31 3.86 63.57 78.33 2.51 3.20 12794 0.12 38171

2007 | EFAEA| 15497 | 20.80 472 24002 | 350.20 374 553 489.86 0.22 164.24
7194 7638 825 346 574 856 574 534 o534 824 824

Bt 31.72 9.46 4.02 10523 | 12331 241 3.08 12965 0.12 386.13

2006 | EEAA| 17007 | 2140 494 43871 | 56294 3.03 457 570.00 0.21 162.22
7194 783 859 326 713 874 713 642 642 859 859

Bt 31.00 9.17 4.30 13228 | 146.86 248 3.29 100.50 0.14 396.23

2005 | EEWAF| 13452 | 2041 4.83 56383 | 665.40 323 545 46491 0.23 160.89
7194 47 819 269 728 838 728 665 665 819 819

Bt 33.11 9.21 4.56 21280 | 220.85 217 3.9 129.31 0.14 404.45

2004 | BEWA | 14834 | 21.02 4.9 97310 | 109311 | 3.33 6.04 626.77 0.22 163.42
7194 767 834 253 T8 84 T8 664 664 833 833

F) PWC : 3589 &, PS: 53 Wl FS: sde] 27, PCC: 7918 5814, WPC: 9914715 535,
PIL: 5893 A%, CIL: @A9% A%, TS 7148, RPP: A4 53 448, RPA: @A53199 A%
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S&P(Standard and Poor’s)7} A &38F= Compustat
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AAH2New York Stock Exchange : NYSE)9}
}2~2(National Association of Securities Dealers
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SR %9k 7191 A3l Aol e 84 69
(H 3) S5 5519 71 &2 109 Wl 71y
%9 719w =84
1 INTERNATIONAL BUSINESS MACHINES 17,142
2 CANON 10,170
3 INTEL 8752
4 SONY 8,199
5 MICRON TECHNOLOGY 7,633
6 HITACHI 7,331
7 MICROSOFT 7,307
8 GENERAL ELECTRIC 4734
9 INFINEON TECHNOLOGIES 4,144
10 TEXAS INSTRUMENTS 4012
(E §) A=Y SSXES0| PO 0]XE H3
=3 2004 2005 2006 2007 2008
AR | AmAS t ARG t ARG t AR5 t A=A t
35 3520 7737 41527 4228 3.048™
PWC 342 1.599 364 1.636 577 2777 1.013 4726™ 1.299 4626
PS 425 5.466™ 311 3578 377 4605 260 3.244™ 075 363
FS 028 646 128 2.920" 144 3.180" 216 4.338" .166 2.205"
PCC 8.493 5513™ 4520 4.143™ 3.770 6.307" 2.093 6.218™ 323 1.824
WPC -9319 | -5619” -5290 | -4.368™ -5010 | -6.727" -3562 | -6.772 -2115 | -4.806™
PII -119 -1.440 -1.258 -1.194 -.001 -.013 -.020 -.161 161 1.084
CI 130 1561 114 1.077 -.009 -.0% 003 023 -.157 -1.070
TS 602 4.391" 518 3.306™ 7169 4757 694 3.257 817 2.701°
RPP 090 1.897° 018 347 043 187 005 089 089 1.292
RPA 008 185 048 988 002 039 013 239 -.051 -.824
)1) PWC @ 3523 4= PS: 58] 9], FS: #jdg 27], PCC: 9204 585, WPC: 914 7h5 5384,
PII: 53198 % CIL: dAl9d A5, TS : 7148, RPP: Atld 53 448, RPA: A58 5-9 #4.
2) " ip<0.05 "ip<0.l.
om o]Z 20040l 20088714 Ztzte] Amw o] HE Wk o] e AR YT
2 O53ARAS gt 7 2l Any AdA B3 HAiee 20049 mol Mk Fo3 A
(RS 7} Am & 2949%(20049), 20.6%(2005\), o7 Yehgon FEddasE 200493 2006
28.1%6(2006), 30.9%(2007), 285%(20081) = HEE 493 Y] dxoa fo3 Aoz 1y
REol WndA FAEHA etk Utk & sEE] Z7]e 200430l A RE g Etol
A = =

E]— . 'E‘ LY [e]
e <E 4>0] vEbd mlet gl Ao® vehton, 5o wiel= 20081
A o

2
2ol 3alg S35, AAS F FilF, 7169



o7 AT Aol mtEw S8 gF A, FAY 51 A7}
& A, AASE9 Ao 3K AR Gl
o= Aoz UEyon Ayl 245040 ROz & ATelME Tl Ve dgs welEb] 9l
vebth g3, FEuEas ey 2], & & 535 7w R 10719 A HEE o] &3t
3 W9, Add 58 HR&e 4 Wk we o, ol 534 %7} 7199 B9 e v
AHEE dlolE ] EAe] o)) dwd] uhet on7} U= —‘?—ﬁézwcﬂl 1Ae 9Fs 248t ol
A7 gle Aoz vehsith o] 4719 AxE Sl 20043004 2008\ d7kA4] 51 d7ke] vl 539}
<E 5>0 upEhd upe} 7o) ubal dlo]Ele] Wi BIARHEE o] gdt] AT AT ATEA
3 A7 g2 dre ga 2ozt g A A3}, F 1070 SeA% F 70 SeAEt F
o2 yegt aE]la <3 1>oA dEhd vk AM o Fofdt AaE BYlom & A A3t
2ol 20061014 20087441 9] BAel AHgE & 2 aofehd vt 2o
8 Aol 39 At B Aow ey, noh WA, A FALE] 9 d3s Uil @
B SRS FyAate] J&gS A= A & WA g TR G MAE e
S8 AAXY 2y AA 58] A 2004 Z yeht wiaE e 98 AR 2855
oAt 43k mA e Ao yester, 48 HE = Aew yeiwth aela e
A el Bigh Bl FiFel = Aew A7)15% EFE vAE Aoz yehy, 59 e
Ebsk ot 43k (Betazh)ol 0.068% the AEE9] 7b @AE0 e =7k it S8 ew
(E b) SS|X|#S0| S| 0[X= L&
Unstandardized Standardized
E3A R Coefficients Coefficients t
B Std.Error BARAS

(3P 226 027 8.240"

PWC 7766 09 ! 8,006

PS 153 033 156 4660

FS 153 022 150 6.887"

PCC 3220 304 2,981 942"

WPC 3654 349 -3875 -10472”

PII -018 054 -015 -.339

CI 015 055 012 270

TS 58 070 514 8.374"

RPP 071 025 068 2.820°

RPA -014 028 -011 - 505

)1) PWC: 3529 A 4 PS: 538 ¥, FS: #¥e =7], PCC: H<l
3 4 A, TS : 71€4, RPP: A3

<) =
PIl: 5519 A, CII: @4
2) Tip<005 1 p<Ol

5] A&, RPA: &A

€ 585, WPC: 998§ 715 534,
E [)

58159 A=
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