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nh 3l vla -2foll d ie lal, BESS] Y| ool wE FUE
<4 F& Atk D 32 CDMA BF7]& glold o R wigt 2dF +
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1) Armstrong, A, K. et al,, “The smartphone royalty stack: Surveying royalty demands
for the components within modern smartphones”, SSRN Working Paper(2443848),
2014,

2) Yang, S. & Jung, T., Co-evolution of markets for technology and markets for
products in mobile telecommunication standards: Examination of essential patents for
GSM, WCDMA, and LTE standards, Management of Engineering & Technology
(PICMET), 2014 Portland International Conference on, 2014,
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PEH ] o]

EFEESE AF Pt A 22 AFFHE A28 7GR oleh,
AFANE B4 43 55 gl ye] 2 Y £Ue F AYRAR s
=3 w2 RelAE Ao FRahy o)l BEES] Y 24
of wel 7195 7199 N9, EUxs Y, 55 A993 5L
w25l thakat ke A GTE 99 TE7% glo] 71z ke B
1 BRIE e BF 440 FHA AMAUZE el glof /)24
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Jolld F a3ttt A AA BA, £ oA 53],
o] 5E 2 Abo] AAletE T T ade] Histtte A E FE7]e0l &

& wr} 2o olsl g ZT7ek),

2 Ardde 7198 #E58E 44 AH 54 ArEIdeE, 534, &
7AgE, 1EdTE)9} 21 FH 5 AFER-E, 4R 248k At
g 54E€ Hole 71dwS MFskdlth 53l 719e] R&D Aozt A
A o s 539 998, 534, A8 s 719 AT o
HalFe] 4ol de] F8-o] b 79 B3t 7| EES319] ¢

o4 o R %< R )

3) Bessen, J. et al., “The private and social costs of patent trolls”, Regulation, Vol.34
No.4(2012), p.26.

4) G, “olF Tl BFEES 2S5 2EV1E AlvA 4¥E 1558 95 A
AT, TANAI AT s, A9A A125.(2014), 243-2707,

5) A718 - ZB2r, “ICT 2okl HE538] B4 A gl i A, [A=55208 3= Ay,
347 A15.(2016), 5-159,

6) Shapiro, C. & Varian, H. R., “The Art of Standards Wars”, California Management
Review, Vol.41 No,2(1999), pp.8-32,

7) Lanjouw, J. O. & Schankerman, M., “Pantent quality and research productivity:
Measuring innovation with multiple indicators”, 7he Economic Journal, Vol 114
(2014), pp.441-465,

8) Ernst, H., “Patent information for strategic technology management”, World patent
information, Vol 25(2003), pp.233-242.

9) Bekkers, R. et al., “An empirical study on the determinants of essential patent claims
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in compatibility standards”, Research Policy, Vol.40(2011), pp.1001-1015,

10) MG, "ol Eal TEEE 48 5o Bv|E ATA A3 BE5F 95 A
AT, PR A ATy, A9 A135.(2014), 243-2707H,

1) ATFE - D715 - R - BolH, "FQ 5 BE] 53] DB A 90 B
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Al BF71€2 7IEst ). o)F 3,54 7]&& EV-DO, HSPA, WiBro

Alz=Hlo] 7= AT, o]2ldt F7]/H]§ 7] E= 3GPP/3GPP2R
T FFsEY 354 7HA ¢ FE7EEL 4MHEY] OFDM ts
&2 7|dk LTE 57| 2 59530y, dAA)+= LTE-Advanced®} &
2] 704 LTE 7]so] Aol B & o] ALg- Foltt,

B AFoA = o] T F Aok 241, 3AIH, 44t BFE71E S APEelA
71 wo] ke Ao #57]4<] GSM, WCDMA, LTES 43t}
o] Al 7}A] EF7]E2 19989 34 Ve ET =2 8 vHEolxl 3GPP
(3rd Generation Partnership Project: 34|t o] E&5AI7|& 5 A|AS s A Al
A FL8 FF3777) FoJsle] vtE g8 Z2AERZ {39 ETSI, §h= TTA, V|
ATIS, ¥ ARIB, 53 CCSA 5o] Fojatal glg)olA] EAHo 2 7338} 7
Y EAHEE 24 GSMe] H$-, 3GPP & o] ETSIE FA4log #4317} 7l

2 24, 3AITH, 44t e} 2ol
29] At (Generation) 2 T-E38} AU X GSM, WCDMA, LTEZ S E3%7]
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£ /W= 3GPPe] ARV 5HE B2ES Al7| T ©9IQl Release® T
e Ak GuFA 0 2 Release F “EAE #F AR HEN O
S22 ¥ A= E on]sl=d)], o2 E0] 3GPP Release 98 72 1998 % &

FH ARV IeS0] 28 BFolt. o] HE Release TR Z 38}
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19) Lee, K. & Lim, C., “Technological regimes, catching-up and leapfrogging: findings
from the Korean industries”, Research policy, Vol.30 Iss.3(2001), pp.459-483.
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20) Trajtenberg, M., “A penny for your quotes: patent citations and the value of
innovations”, The Rand Journal of Economics, Vol.21 No,1(1990), pp.172-187.

21) Trajtenberg, M. et al., “University versus corporate patents: A window on the
basicness of invention”, Economics of Innovation and new technology, Vol.5 No.1
(1997), pp.19-50.

22) Lee, Y.-G. et al., “An in-depth empirical analysis of patent citation counts using
zero-inflated count data model: The case of KIST", Scientometrics, Vol,70(2007),
pp.27-39.

23) Hall, B. H., et al., “Market value and patent citations”, RAND Journal of economics,
Vol.36 No.1(2005), pp.16-38.
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27

V. A5 B2 BHE

1L BFES $7 L B4R 75

ol55 4] Holo] HF7]4 Aeldhe TF3}7]7(Standard Setting Organizations:
$SOs)= 3GPP(3rd Generation Partnership Project)©]t}, 3GPP= Z AlA] Q2
IS Al ARG BE SIBEA I Hokel Fa ) x
st7|FE o] gt A EF3)T oItk frHEAIEF 7] (Buropean
Telecommunications Standards Institute: ETSDE 3GPP2] B 7|iteFo] 5
Ao & Fofatal & Bt ollet EF o2 AYH VeEs AAHLR
#z)ste] dlolgu|o]23}k3ith. ETSIO] A 21xj4 28k¢l DB(ETSI IPR
Online Database)29= ©]55-2l Eof BF53] o &3t g 7 21=E vhsh
718k HoJE M| o] 2"BIEA o] FFAl EFESE ATste AW ATl
T o]n X}—Zr Z-g3to] gkt 2027 whehA] B Aol A = ETSI 2241 DB
A G55 RFESIARE RIVIE St

ETSI %E‘r?l DBEFH & A7 dast 3753 A5E g5317] 9
ste] th-o] xS witth, WA, E A9 7= 99 GSM, WCDMA,
LTER 7]&& s3] 93] ETSI 284l DB Z2AEW o=
‘GSM" ¥ ‘GERAN'28)(0]} GSM #HF53]), WCDMA' 2 ‘UMTS2) (o]

24) ETSI. http://ipr.etsi.org.

25) Bekkers, R, & West, J., “The limits to IPR standardization policies as evidenced by
strategic patenting in UMTS”, Telecommunications Policy, Vol.33(2009), pp.80-97.

26) Berger, F. et al., ‘Filing behaviour regarding essential patents in industry standards”,
Research Policy, Vol 41 Iss.1(2012), pp.216-225,

27) Bekkers, R. & Martinelli, A., “Knowledge positions in high-tech markets:
Trajectories, standards, strategies and true innovators”, Technological Forecasting and
Social Change, Vol.79(2012), pp.1192-1216.

28) GSM EDGE Radio Access Network®] ¢Fo]& 3GPP W] GSM9} 2 24| 7]<&2lv].

29) Universal Mobile Telecommunication System®] 22 3GPP W] WCDMAS} 22 34
o 71 %)),
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WCDMA £E53), LTE 3 E-UTRA30(e] 4 LTE ££53)E 22 48391
E}. olZA FZH BFEE =25y Aeste] 2

S AASL 275 Ao 29 BS HASE 5 As A (data
cleasing) 29 FHEATH. AL 2 AAH FFEFE FHESH
(EPO)OIA] A F5t 7 AA| 53] to|EfH| O]ZZ(PATSTAT).J E3
o] sttt B AFollxe= ofe] AL U 53
(&, V= 5348 A o 299 53k &3ttt 1 olfe,
WA 713 Eet 2UE 538 L2 JISARE FE Y I%Oﬂ ufe},

AL oF AAR Fole FH, V5| 9] QlgAust wwd @

Eoﬂ o]o]

e
= ]&Efﬂ

ol9} e AL Ed GsM #HH B3] 472471, WCDMA #HH E3
9,2697, LTE ¥HE3] 988671 5 & 23,8797 5312 F+AH £4 dolH
AEE T35t & A7 F54L olF5sl 2oF F8 7R /7Y
Eofl thet 4 oltt. 0]% el FAN G- HolHAE YeollA o]5E4l £
71l BF5S B4 A9 1071 7o ekl 2 Vs E g
E@ﬂt— 71¢o] A oldtERE HFHOoRE £ 13 #ol
%44 o= Akttt 9l 1670 719 o] FF53 A A
2t A 8= Bl 52 88.8%0l @&ttt A 7)okr} 242t 4958717 2,85171
= HA3l ?% 93l HE o]o] 53] HAAZ|H(EE NPE)]] QIE YA
gho] 22937 LGAAZ} 2284748 HG3laL gt} olgls, A4, RE )
o} e wiy] 9 ) AzAPE FFEES B5AF 71E 59-79190 $1A
&}, o=} o], Al HTC 5 o] 5A @dr] FQ A ZALE 2
2 el 35 o] Q)

30) Evolved UMTS Terrestrial Radio Access Network?] 2Fo]2 3GPP U] LTES} Z-& 44
o] 7]&<fn].
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E1 Ml 0|18 ZESS W2 HIBS

Firm Number Percentage
Qualcomm 4958 20.8%
NOKIA 2851 11.9%
InterDigital 2293 9.6%
LG Electronics 2284 9.6%
Ericsson 1666 7.0%
Samsung Electronics 1439 6.0%
MOTOROLA 1284 5.4%
Huawei Technology 828 3.5%
Panasonic 625 2.6%
Apple 578 2.4%
NEC Corporation 460 1.9%
Nokia Siemens Networks 457 1.9%
Sharp 442 1.9%
Siemens 392 1.6%
NTT DOCOMO 370 1.5%
HTC Corporation 288 1.2%
Total (top 16) 21215 88.8%

Z]: ETSI9} PATSTATO 2 RE] 2|2} Ah&

2. 7198 4= A A

>3]

B ATelMe 7199 7ledsts adstr] As) A7 A8
sl 53lo] MAAEE S8 55l= 7 7led
A=, SRS 7l 71 9] 7199 B EE £

g 719e] ATl dake BAeks B S4ET Ba 5o 7edn
AL FA AH, AT AHAL B, B3] TEZYS 29 5
Newe) SHN o8 BT BLEDZ /) ATANL Aeke

ze
el o B8 A0
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71E QAT Bho] FEHNE EEES| 0] 72l8E (orward citation

count), =& (originality), A}7]91-8(Self-Citation)& 7|HFo. 2 A& B8 F
Pttt 53] Al (Tele)e $E553 &9 Al AEHE FF=, oY

S POl ARE 8] AAH b L A H sk g 7EH f8
4o AN W F8F 5 Ut YA AW AT E25E 9
g 557k 55714 @46l U Bo| 9L olnlstn, ol 2 P E3]
2 W4T 715le AT $HE BEshs 8 RRE BaH) ol
S PG A7kol B ueh AR HAEF HAAHe Aol

kol & A
Axtaof sh=t], B AellM e ol sEA7se] W stE S et
5

HolgAn = H}%gfa' =) %%Mé (Originality)ﬁr Z}7] €18 (Self-Citation) 2
Ao
53]9] Z3/d (Originality)> 537} drp} theFatal A2 oA 534E
FEIATAIE Bol = ARE 908 7 7I9E A 53519 7leAds
Aate Wl &-8-0] 7hs3ttt. o] 21$t 574/ (Originality)2 53] 2] A XX

=
=
= kel 81 E35] 9] IPC(nternational Patent Classification) ZE & H|&
[e]
=

g oloh e AN o) E34 Originality) & 058 At 19]
Al HEH, 19 A7 3 M R BE RS
A

31) Trajtenberg, M., &2 =&
32) FAE, ‘SRR B5ES A& 4 8ol gis HEA A ool Ui g3 A,
FetE 28} 8| =27, #2078 A235.(2012), 59-679,
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Originality = 1— ZSE
J

S AA| patent class 5 Patent class j& 33 53] i9] Q184 &.

Z]’7]?_]%‘(Self—Citation)—o— l‘i—’ﬂ,EH)g} E3]7} olg3t 37 E3] = 2AA

Citation)-2 &} & —E—éﬂ T 71%011 1‘41 3 Ao A7)7E AL TtEE
Agol#}, A2 o] Wi HEAE, S Y HRids FHsc ol 288
et 719ol BAg 5319 A710lE Awrt &% i 719 29
27171 Aol o ek A7) 7w Yol AHE Heshs WFe R o
T EEhs AFel dva FEY F Atk W E A0S Aert vk
719 A7171E o] vton, 2p7] A2 e YR HfHuhs 95420
U 5818 dsste A7upd Bl slvka F88  lvk. & ATelAe
5319 918538 T Td 291 587t e A48 AV 5= A
2bsko] skt

olsh e 55 AH AL g Al 7hA ARGINGE, B34, 4712
Bsk TlRo] B AToNE V1% WFEE B o) 9l /guE

WA HEES QA pC 2= F A ) ALy, Fohs, AnZaeE

7|Eo 2 A 53]9] 1PC 2 F83l3, FEE PC T2 H]$-S HHI
Axtalo] Ag38te] 7|eHFT=E ALtsE Atk
N

S AF7190] 7HA 1 Y RE 55 F 5 9] PC 1§, N IPC A,
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33) Gambardella, A, et al,, “The value of European patents’, European Management
Review, Vol.5(2008), pp.69-84.

34) Harhoff, D, et al,, “Citation Frequency and the Value of Patented Inventions”,
Review of Economics & Statistics, Vol.81(1999), pp.511-515.

35) Harhoff, D. et al., “Citations, Family Size, Opposition and the Value of Patent
Rights”, Research Policy, Vol.32 1ss.8(2003), pp.1343-1363.
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57F T A¥A 2 S3HY A £0E R SRR R HEslelo
ATt 5aistE 71&] ATk o] digk e AR & o] o
v e vgtel A HEEEAE Aui o|eje 5 & 2o
TollMe= 53]9] PCTojRo} tiEo] Hdg|rto]|=E 77t 3|H R A &
AstQAct. v o 2 53519 7|=H g A8 flE 557t e &
FREL $5 IPC7|F R AFEdte] 3]7] 2o X5t o} 3ol 4

o &% RE Hgo g A Ve AE okt

Variable MY Obs Mean Std. Dev. Min Max
FC_5yr ] ol-g 23879 14.60 26,21 0 535
sc A 710184 23879 0.12 0.19 0 1
originality =373 23879 0.71 0.39 0 1
patstock EFAE 19004 532.79 517.58 0 2167
cnt_BC Sukeol g4 23879 16,62 29.48 0 222
ent_npl H S EHNESF 23879 5.35 12.97 0 99
Granted TEE 23879 0.71 0.45 0 1
nr_IPC IPC & 23879 5.36 5.53 0 114
appln_filing Z9en 23879 2004.58 4.68 1977 2012
_year
ent_inpadoc e 53] 23879 7317 199.73 1 1134
pct PCTE Yo 23879 0.42 0.49 0 1
nr_applt =Yl 23879 2.06 1.91 0 16
nr_invnt w2 23879 3.14 1.90 0 15
wipo_bascom 23879 0.04 0.19 0 1
wipo_computer 23879 0.09 0.28 0 1
wipo_digital WIPO 7| &E-2 23879 0.39 0.49 0 1
wipo_meas 23879 0.04 0.19 0 1
wipo_telecom 23879 0.43 0.50 0 1
wipo_av 23879 0.00 0.05 0 1
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Arde 91825 A AF(counnd o] BE FolF R}

3} 3] A EA (negative binomial regression) S &35 4= &= o]
R i
SolARAE A0 ol SR A718A5E

2143 W0l L2 OLS(@H A% 8A R ndg 28 st

ARG 282 23E 27555 7E, B57|EEE 298 § LIE
X e A& AFES AL ATHE 3). LTESIM = A7 2] HA{-&o] 7}
=2 AQ0.7w2 AA AR Folotx dxgitt, 5T kg Wsh= A
I LGollA] ZrolsE: 4= vt A FF5S AHE&2= 6.0%E 694 239
A AR LTERF T3 BE-S mlE 10.6%=2 29 Aok, AHd @<
Ao deldog Zubol|lEd], GSM EFES7E B3 670 dthrt

WCDMA 3817, LTE 1,05271 2.2 HdAAE29 1608 (GSM — LTE), 274)
(WCDMA — LTE)ol @& =2 F43% 448 Bt LGHAE 399 &

SO LTERF-&-2 9.0%= A H--&9.6%)H Tt tha Hol -},
WCDMACA LTERSE 1He] 753 AFES B, &9 SAlAu=
719! NTT DoCoMoZ} Bit/d7&2] 383u)& 7]53FSlaL, o]ojA] Af=Z,
iy Fo dE& Axrigel A ek =7loF ARl Y EY S,
<, REE, 27 5 % =Y A E REARANE ol g
RS Btk 7ol AlRlaE AEulgT 1 olete €4 EEAY
Zdy

ARl 59 #& 715E A=E LTE AolM o] B2t 255319 =

36) Cox, David R., “Some remarks on overdispersion”, Biometrika, Vol.70 No.1(1983),
pPp.2069-274.
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NN & FE3HA BEHrt. thvke] HTC &3t AAEo] JHS =74 3133
THWCDMA — LTE A& w5 =-0.5). T2 3} o]= GSM thH] LTE &
5319 = F s vha 48(1.3)81 1S WCDMA®] thu]sheir = et
AFEC] Az o]o] AL 7 2 719 £ JIEHAEE

LTE ¥ ¥53E3]9] 47} WCDMAO| 1|3} 7+23} e},

M

o

ExEs & MEE g4
Firm ST HTE E%_So%al GSM j OEV:HC—;MA —
GSM  WCDMA  LTE g2 T LT
Qualcomm 1143 1768 2047 20.7% 0.7 2.4
NOKIA 951 1339 561 5.7% -0.4 -8.7
InterDigital 356 1179 758 7.7% 1.0 -5.4
LG Electronics 737 661 886 9.0% 0.2 5.1
Ericsson 272 587 807 8.2% 1.8 5.6
Samsung Electronics 6 381 1052 10.6% 159.5 26.5
MOTOROLA 222 505 557 5.6% 1.4 1.5
Huawei Technology 78 560 190 1.9% 1.3 -9.9
Panasonic 18 237 370 3.7% 17.9 8.4
Apple 169 203 206 2.1% 0.2 0.2
NEC Corporation 4 240 216 2.2% 48.5 -1.5
Nolda Siemens 12 145 200 2.0% 0.7 5.7
Networks
Sharp 84 91 267 2.7% 2.0 29.1
Siemens 71 248 73 0.7% 0.0 -10.6
NTT DOCOMO 13 13 344 3.5% 23.3 382.5
HTC Corporation 95 98 95 1.0% 0.0 -0.5
Total (top 16) 4331 8255 8629 87.3% 0.9 0.7

2k, oY, LR, sy o] o4 s Fgith, Hf&e WA JFE0]
ES 79SS FF o]F T BEV]E EobollA el Ve dFH vt o
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125 AR & % 9tk NIT 232, 3=7]ol-Al 2 37) AF

S ARES HolANE AL A 7ol itk =7]o}, IE A,
REZ} O25olth, Ylotel REEEE ) o5 dity] AjAe
A2 7)ol o 2utEEZ ] T4 A F43] A olA] HEEHATH

FEHol At} v 2 A& AGE BT HS sh3jshe Vs
S &8k 7192 shellel, oiE, NEC, Al HTC Foltt, o] M=

of AA 2rFERE APellM A 19] 252 dolal = ofEo] S divt

LTE ZES5|IdRE
NaE
5| ol

Ao NeFAT s =

=7 NTT, =7]op-A gl 2, Ap A7, A, olEe, LG, vhiay

sis) 7Sk P e

o slslo], o=, NEC, AWl HTC w70}, JE A Y, mE S}

BFES Y A B4 A v]E Ut AL ofY vk 7k 71} 9] 7]

&2 A Aol A ] 2|99} dA BE Aty B 4= Q) 7 7]
o] 71& S K} A3 A E Y] 93| ol o= 53] WA FHA
ol 7198 Ve E A ET

2,719 A4 54 24

obe] Foll 167] 719E R AAEA|F, TR, A71-8A, 71+

A, NNEHJFTATE 2okt inh. 7198 24 ol 441 7 A 7o) AAE

37) S7lob Al MBS teslo}sh Alule] BASAIAR 2013 S7lobh Al
20] A B T ol5sto 2 M =F|ole] A3|A) 9 oen o]F Nokia NetworksZ®
Apig WA,



190 A AT A138 A25(2018W 62)

A A EAL 9RJAEAF, FAAAAS, ARIEAF, 7IEHFAS 7
goj& A T TAE FAARIHEFE 0,05 Holi= AL v Ad&A|4
o} 71&RF ARG 7H-0.61, pC0.05)0] FLAL =, BFE ] 71&H F&
dol &L 712 ARSlst 71% ol BFEES7) ALF EE 3= v, 7]

4 Fr840] ol 5918 249 V19e 94T /1% bl W5at

99, §AAAE AAEE 6 ooz AAASE FoPAE 30 4
=9, F9 43 7S WFEE Hol F}.

e meEAR @ SEERR O AWlAERR0 hg JEEEds
Apple 100 84.3 10.5 76.4 26.5
Ericsson 67.3 41.3 100 81.8 447
HTC Corporation 8.7 33.5 20.2 24,5 100
Teiﬁr;giies 9.6 62.6 58.4 51.2 100
InterDigital 063.3 90.9 39.5 76.0 41.4
LG Electronics 58.5 67.4 78.9 80.3 49.2
MOTOROLA 98.3 78 67.1 95.5 0.2
NEC Corporation 19 83.6 42.2 56.8 61.9

NOKIA 54.8 37.1 88.6 70.8 0

okia Siemens 19.5 0 0 7.7 41,7
NTT DOCOMO 17.8 64.6 52.7 53.0 87.5
Panasonic 32.7 100 64.7 77.4 51.3
Qualcomm 89.1 52.6 97.1 93.7 48.4
ESIZ“CT:SE‘ES 70 84.7 79.5 91.9 72.4
Sharp 8.9 51.3 29.9 35.3 75.3
Siemens 0 14.5 32.3 18.4 39.2
xHAt 34.7 30.3 31.3 27.0 29.9

=% 44,5 69.95 57.15 73.4 48.8
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g, FRJANEAF, SAAT, AVJAATFE B 7199 7e A
e s Aot ofE Al A F2 Tl Ve A TR W
ataL, 7l At e e Al e BAlE BHTFeEN o] F 7HA] 7]
=7 54 w2t 7dES HFE & 5 JSA 2SS o] & o}
ad FHsAT. AF] 2715 EF53] 9] Foltt. o7 A= JiE 7]
HEAE JAIS] =dhe AXts dAHQ] 5S4 ddw 2 7=
o A, Yol AR E MEYRERY =23 A% AR 23S
Sl = ot AR BA, LGAA, dlEE, dhuay, IEYAE, of
Fol gt 7He SeaEE FA%H. e BT olssAl &, ], Vs
AlollM Al 2ol ek FEde Adu Aol S 2E Welld
NeRTEt =2 oy ofE2 ARt

O
o oM AfEAAEE EZAME olES e

Nd ZAe nelsA 4ER AE ALl JEAET FRATE
AL el W, 7otk mEseis Aol AuH 942
F43) Qe FEA] e, BEES SN 7)E4e Bitold
o BAY YFA/|uekE Yhd W) 7% TESe| 0 HAHThE
FEHS elstert

38) Th2 Aok mp7IRAI R 76 AR Al 71E AT g 32 73 T ) F
2R wel Agatakel ). o= AUlgEohE 7I9E ke A 2ho)7) B A oA
Za3517) wjEolt}. Al 71& EARFS WA A %A (reliability) & Z-21H(Cronbach) &
3 BAF R BokS wf 7]F34(0.7)S Tha 3138k 52(0.63) 2 2 YERSITE
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T} AR, FFH o] SRl ANE e J1EH FEHS NES
EF7)% TEED0S BAS Utk hEL oldF 7142 F2E A4
Jgurhs 9| e] 7|4 Ex7) Fste] AR o Bal

ol 5512 RAUIR FIAE o8 olefd wale] fAHE
A Eels) 2 Zlolth, BEES] LEZ Qe 7147 54o] 719 deko
W Roleb|urke 719e] FFshn Qi J1ERokel B4, wel 7147
W xzAEe] 54, 78 43 N S8l 540 vet 9L ne 5
Siek. ol7olAE ol st AEA B FAG Tl o8] 719 T

7 BEES Y A2 S0 WA 2 Aol

19 24 A3t} SS1Ere] LAt b Aol mAe PFHG
Y 53] 4= 7647700}

obeh Ei BA 7198 SRS UF F ST 20| 5w A 7}
2~
T

A7) el Aol e 59184 Az

=24 o]
A3 FAEEA] GRlg= Aol7] w79 5454 Aol upet 7]
T 71T A, LG, Ihas

P& TR oS Prluse HEU. 7]
Yoz otk =, gARA ) 7197 Trluse] AFE of F1E7Idwe
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g 71ed 9 A4S Edvs Aol I shvolt & Y olf= T
719%] A3 LG7L o] 71dell £ = o] e o]5S Ve Aot
OE 719 Hlake 24 of 5ol gk =28 F4-3] shars) ot

THE 7Ide2 7198 24 9 AdE st 1) FA-oll=s gvl, 2) of

= Eﬁﬂl 3) JAHYAE tinE 72 dAstal ymAlE 4) 714 trls
T’/} SAHFE Sholl AWd = 539 v9l8=, 544, A1l
F& 7130aL 71&9] 798 ol Ll ieES FEA 23kt
ﬁ?ﬂ%ﬁ Zde Ag dolHel AAEATFE FolF3FEAH (negative
binomial regression) S A-8-3}11 &8 W40 BT} 217 ¢l G A S
Haas AALAES A8skin. Ad8AF AR 23 alphagt2
2.038% Frhrtatol] Hgeh Solds| Aol AATE &Y e,
pseudo-R* k& 0.0280|t}, Z3A]} 217 el-&-x|=9] 3] &2 o] R-squared
e 2474 0.178, 0.08%2 Bello] Argel2 17%9) 8% El =t A 714
A Aol gt AR EAHE 719 Hulol thE Al vlaE {8l
gefstd o & 63 2t

>

= 6. So{X| B0l th3t 371 2A Ao}

Selus/SHS S
zelgxis sauRs Aplolgxls
ZH-o2&Ho| 0.274"* -0.769 0.653
(0.073) (0.581) (0.878)
o ool 0,439 3,150 11420
(0.1049) 0.749) 0.749)
SIE{CIxIg ci 0,406 1.039° 8,505
(0.081) (0.566) (0.763)
J|ER | o) 0.286%* 0.240 -5.3506%*
(0.053) (0.454) (0.615)
patstock 0.000 0.002%** 0.005%*
(0.000) (0.000) (0.001)
cnt_BC 0.009*** 0,122 -0,049%

39) Gambardella et al., 9F¢] =% Harhoff et al., &9 =%&; Trajtenberg, 2] =&,
Trajtenberg et al., 9F2] =&,
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(0.001) (0.005) (0.008)
cnt_npl 0,008 0,118 0,094+
(0.002) (0.010) (0.015)
Granted 0.539%* 1.285%* -0.021
(0.060) (0.473) (0.625)
nr_IPC -0.028** 0.014 -0,120™*
(0.004) (0.025) (0.042)
appln_filing_year -0.061%* -0.704%* -0,602%*
(0.008) (0.066) (0.083)
cnt_inpadoc -0.000%** -0.002** 0.006***
(0.000) (0.001) (0.001)
pct -0.948% -1.680"* 0.001
(0.051) (0.418) (0.531)
nr_applt 0,193 2.050%* -0.239
(0.0106) (0.109) (0.147)
nr_invnt -0.006 -1,008%* 0.385**
(0.018) (0.122) (0.156)
wipo_bascom 0.272 1.243 3.239
(0.226) (1.868) (1.996)
wipo_computer 0.260 2.874* 1.508
(0.210) (1.743) (1.794)
wipo_digital 0.281 1.261 2.054
(0.2006) (1.758) (1.727)
wipo_meas 0.677% 3.461* -2.943
(0.217) (1.793) (1.950)
wipo_telecom 0.530%* 3.110* 4.010*
(0.205) (1.736) (1.714)
wipo_av -0.172 -1.053 2,968
(0.420) (2.511) (2.705)
Constant 124.639%* 1,494, 146"+ 1,216,308*
(15.413) (131.851) (165.643)
Observations 7,647 7,647 7,647
Prob) chi2 0.0000 - -
Prob) F - 0.0000 0.0000
R2 0.028 0.178 0.084

()8+& Robust standard errors,
S|AAIS def FiEe Zhzh v 2k, p(0.01. **: p{0.5. * p(0.10

40) S35} 271082 0~1 o]t B A T}o] gol3h v S faf 100m) e} =4,
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R1gAFel thste] AHd/LG/3hAY 71T 71 TRlZIde 1(#E3Y/
), fZtn], JAEHAE tn], B 7| 201e719) 7 TAA L
2 Fogt FF] & S Bk S tisiAE & dEYAY
Uu)7F Ad/LG/sht 2 714l Blel SAIH o= f-olgk ko 315+,
1.03995 Eom, vk 271918 2ol thafi A= -l tu] ¢ of
&, d8dAg, 717149 g 25 71E 719 GH/LG/sh )¢l B E)
SAASR fFofdk Sof gho] ERIHATE ol g FAHAI= 7IE 54
AT (2™ 2)9}F FAFsE Aot

F7IE 719 BA oA 540 Had id 79 5d 79SS
2 37} IARA et Ve e aEe] dxAQ] E9 B, A4S

ol ﬂ%ﬂ 3| AN @A7D) AN 7NEAETF ] 7IFECIE, A4, LG, )

a9 YA o2 7|gEe] gvls e 29 3 EAtHelE o
n): -11,484% 716} 719t -5.745*), B} 7| QEol| H|sf 2pHstE Kol i)
| o Z JA| 71 SAEA Ao} fAakeE At gt 2719180l o
& S]ARM (N 712 A BE 7IHEC] SAHSE Folgh A v
S = 9k G Hom(FH-dlgs: 11,711, 7|g} 71¢: 5.751%), 5%
el oA E vl 2 318 &2 AlFE EAE 5 AAchEA-og
-3.655%*, 7]e} 719): -2.863*), H}A|T O 2 I 7§ T LTE7Z |4 Tﬂio}
A T2 A7 5448 B Aol s 3| HEN S *EU%EAJCE} 2}
71Q1& 3] HE-A AR 71ﬂ°ﬂ/ﬂ A, LG, dlgl=e] grle fonlsk A}

an

25 oo Asrs Ewu} =) A st oﬁ—gaww
AR R folgt el AFE B 5 9ln), o2 FFake} T 1G
2 o= olgle} o] Aejairt,

o IQlgAF The BE V1Y) A, LG
S84A T ANE ) JHUA”R ) A, 16 v Be 1
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A Firm-level Portfolio of Standard Essential Patents

in Mobile Telecommunication

Yang Sangoon*, Jung Taehyun™

Developing and securing standard technology in mobile communication
technology is one of the most important factors determining firm
competitiveness. After collecting 23,879 mobile communication standard
patents this study analyzes 88.8% of them which are owned by the top 16
companies., We analyze two quantitative indices such as patent share and
growth rate and four technological quality indices such as forward
citations, originality, self-citations, and the concentration of technology at
both firm- and patent-level, Our analysis shows that Samsung and LG are
technological leaders in quantity and scope, but not in quality, originality
and open innovation orientation, Their patterns are a clear contrast with
Apple. Qualcomm and Ericsson have built a well-balanced portfolio and
are categorized as quality technology leaders. The results are generally
supported at patent-level also as indicated by the results of regression
analysis. This study vindicates practical usefulness of the suggested

analytic framework in decrypting technology strategies of firms.

* Ph.D. candidate. Graduate School of Technology & Innovation Management,
Hanyang University,
** Corresponding author, Associate Professor. Graduate School of Technology &
Innovation Management, Hanyang University.
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