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ABSTRACT

The recent patent wars in the information technology (IT) industry demonstrate the strategic importance of
IT patents in the industry. In this paper, we adopt the lens of real options to study the value of IT patents for
IT firms. Specifically, we examine the relationship between IT patents and firms’ market performance. We
also consider the moderating effect of the innovation orientation of firms’ patent portfolios (exploitative vs.
explorative). Based on a large panel dataset consisting of 697 firms in US IT industries, our results suggest
that the impact of IT patents on firm value (as measured by Tobin’s q) is positive and significant. Further,
we find that this impact varies, depending on the innovation orientation of firms’ patent portfolios. IT patent
portfolios with higher levels of an exploitative orientation are associated with higher firm value, compared to
those with a lower exploitative orientation. This study highlights the value of employing real options theory
as the underlying mechanism in understanding the impact of patents on firm valuation. Future researchers
can adopt the real options lens to identify and empirically examine the role of other factors that may affect
the value of patents and other investments exhibiting real option characteristics. While our paper answers
some questions about the value of patents in the IT industry, it also raises a number of additional new

questions. As such, we hope that it will generate more research on this important topic.
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3343 Audio and Video Equipment Manufacturing 205 38
3344 Semiconductor and Other Electronic Component Manufacturing 2,655 421
3345 NavigationaAI, Measuring, Electromedical, and Control Instruments 2814 455
Manufacturing

3346 Manufacturing and Reproducing Magnetic and Optical Media 64 14
511 Newspaper, Periodical, Book, and Directory Publishers 595 105
512 Software Publishers 4,680 821
5161 Internet Publishing and Broadcasting 766 127
5181 Internet Service Providers and Web Search Portals 839 227
5182 Data Processing, Hosting, and Related Services 455 74
5191 All Other Information Services 35 6
5415 Computer Systems Design and Related Services 2402 430

el 18,534 3,259

Aol 714e] Adatol] =
< '5}"}?} H7)& E5E wof A
of lo] AZAx|ofof Q FEoltk et B8] &
oH HH7]& E51E Aoste AL AFAES0A 2
gl = oA 311} (Bessen and Hunt 2007; Hall

and MacGarvie 2010). Allison and Lemley (2000)
o) 4% 78 B8] StshtE Al gloliuig =
S5 FEPAN R A7 of B 49 &
515 Q= 7|t Bt AHE] wiizol, tiEEe] I
AES ABHE BAS Agelo] 538 PRI,
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o] dX|gto] ARt (Hall and MacGarvie
2010).
H}EJW 72 AtM= B &
Fop] flal 53] 71 35 ARESIITh 54
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ojut =A| E3] 5& (IPC, International Patent
Classification)ol 2857 ok WA, B dl= &
Edlo] £315 &) 98l 2006\ 9] 7]% 4
”—TJM 91 2071 FAREol Afrekal e B3] F
TE AZES 552 ERol SAks 119 Uz
£0] 20% APl E8 S5 ATt it 7
& Aol ~ZEQ o] Bz 7Y 58] 53 9
Al B0 8 A E] 5] FLE9 57—?::5}‘35«?}
(Hall 2003). st=9o] E31& &7317] sir= 7]
& Ao ALESE B B R S i}%o}i’iﬂr
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LA E3]of|A] o]n] Q-85 BHE- Q18- (repeat
CItatloHS)OVM 7190] 7 AL Yl o9 &5 Q!

E
L (self- c1tat10ns) 3o IAS 7]?;0 & 23} A

N
>
(m
e
1o
S
z
ol
(o]
ofo
L
il
r

4 m&xa%:_ 71]/\}6]] Lﬂg;lt} SR
G 58]7} ob BAEQ) o] 4611 012 A2
& §lo)) ELESE e, 19] g2 &lF &

7} g713] 71% EdfolA] Lk A4S &
EIglE 8 ekt =8 2t 71Rie] Al
=z

01:0
ofr
=
2
)

-
re
to N\ _0& NX?L' ol

r

JlT
i
1o
o
>,
o
094
k)
q
r
|
0?0
fo e 3o
oft,
i

N
—_
-
>

I

‘1 a

>

%

N 39;
2
=
Noox
e o
At e
o >

b 32

m L

i o
oo

O —_
o=

o,
o1 1o

>~
L g
o ox I
mok oo ok

t al. 2006; March 1991).
d3sl7] 93] Compustat
At AT A 2E Abg}

ATk, %7]31% e SleiAE mEAeIEROS,

£
o
£
=
o
Iz

2016.9

169



X~ A

(=] '?:!7|D|_|

0x
Hob

Return On Sales)o|u EAak0]9)E(ROA, Return
On Assets)& AFHEE 4= Qi & ALolAf= Tobin’
s QA 7I909) 438 ZAehs ALE BT
Tobin's Q %> T7|4<Q1 ket A 7o) 7]8kst
H71AR1 AV GA|7IA] B 22 4= Q= Aol 9]
o] AYgrsh ‘jOF (Bharadwaj et al. 1999; Xue et
al. 2012)& B2 7 ol T 7139 s 24
317] Q)& }%ﬂoi ¥t} (Uotila et al. 2009).
20, 710e BT e Thke 7Ig
BaTE 97] flef & Ate E}"J
St Hpss SARMSE ARSI WA 7|99 2

715 SAIsY] el TALE ARESHIT (Hitt and
Brynjolfsson 1996). 71992] 474 73] &35 EAl5}
7] SJall, PSS SIS 2 e A
AZCE 7o 7|99 3146}011:} (Bharadwaj et
al. 1999, /\1;“]-‘?— 2] 2011). ==

A O]l
T '1:“"]‘

tHa A o LR FLR|
7|47} Tobin's q &H 363 557
HEI|&ES HET|= Eo{e| o7t =HR| / 2H|E S| 044 132
= o= =5 T ——
71437| et 315 1419
AWHLEEE 7|2l o HiE / o= 032 1.07
LS 7|¥el 0 H|E /oiE 0.04 0.15
ANEERE 7Y OES 7B =5 AN EHRE 164 378
AT A7 NAICS4 M5 At4E Ht Tobing 2t 209 076
3.2970% &9t 7199 Al A

(Wooldridge 2002), JH7|& &
Al Hokth 2 Aol I7|EA

o)XY golN TEE 2 M4 FH B 2 PO AT Fkg
EAS BE AUE sd(pane)) HolHEA AE 9 HES 71E A2 AYud 2] HHET Sk
= AGBAR N 242 Tbse shgitk B g ' (@FdA] 2010), T HAolgh= HollA 717t o]
gl o2 AZS 95, V1YY ATE Eawsa T AT ARNE A4S BAT 4 Atk
T ARI)E B3 TEEZ 09} 7|99 HA S Aol A ALgS AZH mYLe 7)E A
EAUSER ALRE] o5 EAWAE 1] 45 A AHSE AT §ARITH (Hall et al. 2005, Liu and
Zrgo] F&Hsol N YIS AvEY) ga) o Wong 2011). B, HojEld] EAo 4z, T4
Ao} 2o AzRyge pEae] JPYS et W TEIAA, HY 2] oJEAoIY 2]
o} 2 A By 240 7|2 o|=o] FAste] AT HFo| whel FHQ BURAFE £23)
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(Fixed—effe
fect Model), =

Model), && ;5:3'} oy
A od 29 (System GMM Model)

=
job)
=
a.
o
3
o)
&N

7/2;’7};’(1.’[ =B+ 5 Y=

S5l + B, SEY,, + B; B

S Ahgste] 2433 (Bardhan et al. 2013; Tian
and Xu 2015). of2ff A|(1)f|A] ofeEAHE A t2] 7]

F 15 UL ¢ = 7199 14 &T, 6, = A
-

5
Z_-IV E._,/RM-?

&y,
+ B, (7253, x FY%)
+2B, 719 BAHSE, + 2B, E )il + B WY SEEE + vy ()
<H 3> SEHp 7t g
1 2 4 5 6 7
1ME7|aE3] 100
234AIMEE -012 100
37/1937] -0.01 -0.07
AATNLTBE 0.01 -0.05 -0.06 1.00
5EIYBT 0.00 0.02 -0.04 016 100
bAEERS -0.02 -0.03 -0.05 -0.02 100
TARAE R [T 0.01 0.06 -0.04 0.00 027 -0.03 1.00
P2 OE 7| A7)0 tiet Aits Wik o7 A2
IV. X} 21 gl Aq} 7190] 719 7kA7} Atk HE, A s o
St Ante Al H5she 710l MHk o= 7]
AT B S EAskET] Qo] 4 HE7|s Bt A 7E7F IthE Ae AAFelEAL Qi olLlo] Fal
A3d9 3548 (interaction term)& HiANSH HEE, AFHEFES 71 7HX9F Fofdt BAE Hol
718 B8 (base-line model) & &35 Ale#8-3+ A O}OPE}.
& I3 S BES EESIGITh 71 By B9 A, BR71& E5171 719710l mix)= d&Fol &
oM FH7& 519 A= A4 128 & @ﬁﬂi FYe 2e & 4 AAT (B =0.026, p <
oA ZHol7F qil71eol Mo S BEel Ayt < 0.01). & 1%2] 7| 279 FR7|& 587t 5716t
T4> of ANskRlth g Ed B, SHEant B, & W s 719 7k7) 0.026% 27kstE e g 4 9
A 9d By HE 4y dakgs Bt ot T} o] g3l 71 104 st Zél‘%Jl e
A, & A5t 2] EO)= A aT} BEol AvE HE A ZEx|AFo] ] SAARI A E FAE 4 AT
O Masles sh7lth 2 At BPoA A4 ¥ uebd, 7199 AE7e 8= 7Y 7 g
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Ao 2N AEH 3

Qo8] Grgrom, o] 719 HAF0| Inverted-U

:rl—l PR A= o shapeO] Zolgt= March (1991)] ZAat Ux|3t
AT Al gt 7Y 71 eke] A= BAF SR = 4 4 ek
<E 4> 917 B £ A}
opHi4 1353 23 4521 o3 512 oy
) 0.026"* 0,048 0242
=7IE5e] (0.008) (0.015) (0.054)
Bl 0028 0.053 0.022
(0.031) (0.046) (0.050)
o -0.043* -0.060* -0.230"
AB7|S S5 < SN
=71E 5ol (0.020) 0.029) (0.048)
B -0.034 ~0.05] 0.007
(0.008) (0.014) (0.075)
0.042"* 0014 0.051
O 7HErE|=
THEEE 0.012) 0.018) 0.071)
-0.004 0.001 -0.010
A RI=
HilsSE (0.005) (0.007) 0.012)
oS 0.002 0.005 0.003
(0.002) (0.004) (0.014)
B ] 0.919** 0.965** 0978+
)I\_|-o-lggl_7 017
g7 [ 0.05) ©0.07) (0.083)

ol JH7|E B} 7|99 g4 gk deate Zhe= AS & £ Utk A& 59, o Z0] Af-st 71|
S BAFo 2 qost AS & 4= ATt (B = -0.043, 2} A= SIS I & = B 239 8
p < 0.02). o], 7199 &84 AJgo] Frafd ujf, 7] BEE =9 4 = 02 E59 A AYAE E
Hol Afst AE7|E E319 7|9 71A] Atole] A Qo o]= 719 MZE AE (& M2 HAQ] of
7t o i Qujsith o] & Eafl, A 7= Zﬂ/\] 0]#)9] 75S FIAF|AL Yot 7Y 7HHE AaL
@ 7P 7 ANES BT 4 Gk ARG A T 5 9L ol AT Aol Ajdd) 4 e
Ao 2] FAle AT EY 0] sl=goj7te] Z_]?—:l?_]' /g (innovation efficiency)et 7|19 7Fx]9] #AE A
23 WY NS WM 7% o] WRAE kL Itk (Gao and Chou 2015). 2 B84 B0
T A O S P S
&g 2 &8s &84 il Jgo] JH7|E 7|H0 719 7HE Aatst=d &84 gAlo] Efo] H 4

(e}

o]
H
A AR7e 5318 & 8 4 e 8% o]
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A} e 719 220 B4 AT A A WaE
B opl ARl E5g |90 AT BAE A 71E 27 st AT Hofo] £ o AAE 27
S 7100 H4 o) 24 wuE W) st AEES AN A2 JohEt Gupta et al. 2006
Lo BEE T3 ok NI AHlE ARl 43 o} B8, 2 A7 ARl S5} 7de] A3
NASS Ao RN, B A7 AR Bah FE gL 71E 719 U Eeks Al Q7
7190] A 7ol 2AHY AR APES Bo HNA SN B B84 S0 M2e ANS =
o) olel GFL VIRlol BeH EA AFL A e 20 NS ok A SN 2pets
I 9w s ALS sels) 2 71dlol AR AR A A4S Alwsts ETEAS Axe
& B8 aaier) Qo) A €4 Age AN g
1 Qe ), BRE Bl v 71y Ao FTH B QA50) A AR7)E A4S Bl AR
o Aol & B8] 4 AW 7% Age LEeE SHoA
B 7o) ATEL B AR ARUlE O 2 ofe] ARE AAES A1 Ao JcjEink R, 2
4 g0l tfet 719 o] et SHEATO] FHS AT AT ARAEE solF YR Eolt A
3 Ao JlcheErh HA, B 7ol 2RSS ARY WIS J9e) A% Al NXE 93 A1) B
& B3k 71900 AEATe] 03 R BTHE 4 9 81 Aolk B8, An7le Salrh B A
WP ZAZ AT 5 QS AT 7129 B8 4 of ofst A AL 3 E5olT 7] 71 A
Agt ATES FABto] (Hall et al 2005 Halland  27M0AZ Aolehe & 7] ATk, o) Be 7|9
MacGarvie 2010), £ 78] At 53 744, 3+ o] Eajo] vt BRAHQ WArolL AT} we] AAS
Ao, ol 84 59 AN7)E B8] AR RS el 159 BEANS REspht £48 na
& 7199) A% Aol 7ke el 2HAY 9F W] 98l B8] a0 FIsHEA) i o9 A
2 Zrhe A2 AN Be A7E0 S8l A WsjE Ao g
% 710 ARshAL B AT} o] HH HR] A2 HEA AR\% 20 7UE S 150 7
& Sa7h ART)E Aol 714 AU Ao 2k trio] Raolels HolH, TASE 71 3
2 BAS T tlHld 220 Ao B Apel sl ahsn) Qo] oEe S A7 ik we, 2 g
OO 28 & QS AT ob e, Aol 2B A o] ATp AR Sale e Byt 7Y Al
ZHRBV)o] §J7k5}o] (Barney 1991; Wade and Hul- % 7}xj0] 2449) o3k shrhs 2% Al gahaA
land 2004), AH7|& S312 7190] BB K olelet olel gL aldsker] mgo] B Ao J|uE
0% 4 Re Adon el B8] 714 55 oh B, B 7] ATk 7199 s el 93-S
o AN TR AHI)E BHE BRAORN, 7N 24 2518 7R 799 AR7)E A
ARl B8} 71900 TS AN 228 g a5k ol ARASo 528 Z 4 9
HzA o2 A 2 Aotk & ARAE G5 S 159 A B
2, 2 Lau AEe ARIlE Balst o2 B AR shol ABT B0 dLE B 4 YRS )
i 7ge] B4 AT WAl MRe EREe o BalS pEekn Sejsi, b UL v)g A
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235 Registers

318 Electricity: Motive power systems

340 Communications: Electrical

341 Coded data generation or conversion

342 Communications: Directive radio wave systems and devices

343 Communications: Radio wave antennas

345 Computer graphics processing and selective visual display systems

348 Television

349 Liquid crystal cells, elements and systems

353 Optics: Image projectors

358 Facsimile and static presentation processing

361 Electricity: Electrical systems and devices

365 Static information storage and retrieval

367 Communications, electrical: Acoustic wave systems and devices

375 Pulse or digital communications

379 Telephonic communications

381 Electrical audio signal processing systems and devices

386 Television signal processing for dynamic recording or reproducing

395 Information processing system organization

438 Semiconductor device manufacturing: Process

455 Telecommunications

505 Superconductor technology: Apparatus, material, process

700 Data processing: Generic control systems or specific applications

701 Data processing: Vehicles, navigation, and relative location

702 Data processing: Measuring, calibrating, or testing

703 Data processing: Structural design, modeling, simulation, and emulation

204 Data processing: Speech signal processing, linguistics, language translation, and audio compression/
decompression

708 Electrical computers: Arithmetic processing and calculating

709 Electrical computers and digital processing systems: Multicomputer data transferring

71 Electrical computers and digital processing systems: Processing architectures and instruction processing
(e.g, processors)

716 Data processing: Design and analysis of circuit or semiconductor mask

719 Electrica_l cqmpgters and digital processing systems: Interprogram communication or interprocess
communication (ipc)
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