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A Study on Technology Standardization Method
Using Network Analysis: Focused on

Wireless Communication Technology Layer of Internet of
Things

Keungoui Kim - Sungdo Jung - Junseok Hwang

Abstract : Technology standard continues to exist as an social agreement throughout
all industry. With development of Information and Communication, it is recently
considered as a strategic factor for enhancing interoperability and increasing market
dominance. Hence, technology standard research(standardization research) have a
significance in analyzing the process of standard adoption and its economic effect and
deriving theoretical and policy implications. However, as existing relative researches are
lack in consideration on indigenous value of technology and its interoperability, there
exists limitation in drawing the result of technology centered analysis.

The goal of this study is to suggest new technology centered standard method by
implying function of technology differentiation rate and technology preference that are
deduced by technology network analysis into two stage game theory. As an example of
empirical case, we selected wireless pan technology of Internet of Things, and derive its

technological structure and implications related to standard.

Key Words : Technology standard model, Standardization research, Technology

network analysis, Game theory, Internet of things

MEQS BAL o83 /& EFS PUE AT 45



/\1%

T
;omﬂ.”lﬂﬂ
W%ﬂfioﬁak
La LEﬂ‘.ﬁzE_/.
uamlq_olﬂé_ﬁoTMo_,_Jl
ﬂ&%@ﬂg@s%%%%
%Woo %]‘flﬂ%io#]ﬂL
X ™ 7LL_ ~
7ﬂEHWaﬂ_A|L7LZHMcHooMMJ|_,T|WmAT
T = <y wp Ao zm o Hz o = o}/ o B
ny i ny = =3 <N ol > ot
dﬂw._ﬂlﬂaﬂiJLEim_lowﬁﬁmﬁoﬂw Moﬁ@uloi
?@#%Hﬂ%ﬁﬂmbﬁfAmM Hfﬂﬂr.ﬁ%mo
ﬁyﬂ7 é]ﬁﬂ]ﬂﬂlzwco EmM@r%J?%%}
_]_6,_ \Txorc%%:ﬁx 7nﬂﬁ #ellonﬂloﬂ;o o
ho,uurwiﬂztizﬁxﬂﬂ%aamﬂ7} ﬂk7?€iLoLMﬁEano1r
Aﬂo@ﬁm@ﬁw?ﬂwz@% &mﬂ:w%%qw@m
ﬂﬂ@%??%éxﬁﬂiwﬂﬂr_/% QOHWMEEE@@‘&L@
?%#iﬂZQLf@klo}t@:_ azu@oAgyimg
3 . O 5 oaoxbﬂ.xbiﬂ 1lo§mol€ W]l
o B ﬂeﬁwoéﬁo S XS B 17%50q7
o tp.wmgmn%ﬁ:/é Wnoﬂm _:ﬂfﬂié Hﬂfo
um%o1 : Vgﬂ_/%&x ﬁ}f%l o
ElxlTﬂoaAl Xo H u'b_:yaiuﬂb7@
ﬂjlb;]q@w\ragaﬁwr_]/co%imau ﬂq%qml%&ﬁmn*%%iﬂ
@ovo)gluﬁﬁﬂo%é@ﬂ@rﬂaﬂa i %Q?yﬂﬂ%ﬂ]
}zﬁESAA ﬁo_%l, 5 - gﬂqflég lrf;
< ﬂw%ﬁ@ndﬁ} Xhﬂ‘_ﬂmmm n_ouE\ﬂW,mﬂoﬂd'AEi
;Ir.” \D| Z.o N ,Iﬂ_yl N~ ow.a _z,:v _E R N % E.Lo EE EE _ T MWL ‘_H_OI = = J
@%Eﬂam}wﬁﬁﬁﬂo@ﬂgzy oEﬂﬂmr?oH%ﬁwﬁe
Ewm@wwmamx@ﬁoe%@ﬂﬁ @Qa}@,h;ﬂ%af
ﬂ;ﬁgwﬁ&x%mﬂnﬂomﬁ@onﬂ ﬂ@wzwzfm&;@w
@éwqqﬂimﬁqn;@m@x ﬂﬁz @mwﬂoﬂ%m
7ﬁﬂmM%mﬁu %@%7%%5 %@gﬁﬁﬁagwAj
o W S o B e 9o < wox w B Al o o = N 2w X0 a v
%ﬂwﬂwﬂﬂn_ﬂﬁ%ﬁimzo@& S&ﬂﬁﬂ?%mﬁﬂwﬂﬁ
Eﬁﬂomkm_x%ﬂ ?%a.@&a? gﬂa%ﬂﬂﬂr%imuf
%ﬁﬂhﬁﬂwﬂ%m?zwwﬁom %MMQW%H?@M&
7E5mLaﬂ£wa %mﬁ,nuoﬂ.% b o%o7i§moﬂv
uLﬂumi ﬂﬂu%&i&xmruog AoEerﬁnﬁ]HﬂﬁmEm;M
¢m01xgwa§ﬁzﬂ\m£dﬂé§ ﬂamo%%oowomrﬁé&%
oﬂo%mﬂulumoﬂﬂﬂ;mﬁoE% _sTW7Wdazoﬂﬁo%ﬂ
ﬂrodlm m‘I.LEyn_AI L,El_/xfgoo NE.HH_/JI
J - .mu]ﬂ e EAE 5 %
amzoivﬂnd: ﬂﬁmﬂ:; T 1405:;
© 0% - b x TS
mﬂunﬁ_}ﬂ ﬂ pl }Hf,ﬁaf_#
Lﬂxﬂl zﬂoﬂﬂdﬂoﬂml*ﬂmumn
@mrwrfgo %mooi__o%y%ﬂ
T oK 2 WO Ea R ! N
E %Pﬁ%i@ﬂ%ﬂ%E
.O] lanw
ﬂﬂwkﬂdoﬁagﬁﬂ%ga
muﬂm:“}ﬁa
X X
) )A#l



g 59 Ve BF S9E oEHoR Vs
A, Arthur(1989)= M= JHstA &= 7+ FAl50] BAsk: AldedA 538 A%
o] T Wo| AMSGEFE AH|[APL o]F AR filo] o AAE AEe] ol AT
(increasing returns to adoption)’®] YebE A% AA| FAZF AUAA A= o]EH
(path-dependency)©] 8-S A A3t o, ‘%4 A3 (Lock-in) 2.2 Q& E53 7]<=0]
¥ro 2 AuE 4 vpa Boyth AAE QWERTY B A A 7]&el vls)] dd
Ho g ATl BTt AMAE AloloA] HFORE A E o] AAMAE FE
3] A7) EFOEA AREEIL Utk
Farrell and Saloner(1985)¢] A+ *
9 AR ga3E AWt 15
7F Folzl Ao AAo] Fold xF
ojglovt, 1¥A s Agols 45 7
o] 77l &gl kA= I A Al (excess inertia)7} UERE 4= &S Qs
A+ (Farrell and Saloner, 1986)o 4= 7]&2] HIA YA dFo] M2 S-Ag A
= A= 4SS Mg e, 152 AR Bas Ags

A
AEAES DAL 5 Qom EEol MEHE Ao £ A A 4P v

flo o2
0%
=
ok

(]
Y
)
o
]
K

o

24 )y &

e

ﬂd
ob

D)

2
o,

N

N

1o



% @ AR 5T A4 %
S glom, o telrt sy ust Al
ke
%

% AT (Katz and Shapiro, 1994)ol| 4 =L

i
S
g
w
=
S
3
2
0
o3}
(r
N
)
=2
MN
o
N
ot
o
N

S AYH 3+ Y Y stol] 71Ee] 253 =S F50] M BAS F A5 AL
|2} 716ke] A7|7F oWl J S n A=A Ao o Al A2 T i
AFA flo] ALE A fRlHT & A9 AR o] W] AYE s 7Y 5 (excess
momentum) 2] EA7F LA 7 S FAAL oA [ HESA 59 ¢ V& A
= FAC HE A A= A 5w Ve 25 UEN A 959 a9t
] Yehdths AR 84 7% MEYA a3t Ve B B4 $a3% 299

71E Eo] ASH Hoo #wek Ad A= 7]E X UEYA 23E A A
2 324 skl 1 97t 9lon, o]+
TFoot Ty HHOoE o] AZbElE 4 ATH(Shin et al, 2015). WA, 5
T RTol AAREI Vel AFEAES FE tEH e dds A5
A 3lt} Shankar and Bayus(2003)&= WEY D &32 7]4 54
Y ES] A 9] Aol = (ARGR} 7REe] A7) ¢t B E(UES A /\PO]ZJ =7}l

do Sy

fol
X
h
fz
20
rr
0,
o
ot
=
I
o
%
mw
,d
o
it
i
l:kl
HN

1o
o,
20
o
L
r>«
ol
£
N
2
o,
N
Y
rN

o
o
v
il
X,
A
e
o
o,
o
-3
T
Au)
i
rir
r
O
o
il
of.
ol

AT Wwek oh)e} fEgzebs ALSR A0S B8 Yueex mEs AP F

?X}aitj ojFme]7b vl o] Z(Netscape) & AIA L Afr&S SE I A= 7]

rﬁ
o
&



= ARo] 7} AA Aol A ) oo WE ®E /W A
, B ATRE Ve 559 *SHE‘—% M g o] &% Aot 7]
23k A77F Atk Gandal(1994)
A eER =Y 7 45 54 }ﬂ ¥R ] V)% s gke] H
A& AL B Atk AMES S8l Ao MESA 9745 AR skgith Hartman
and Teece(1990)&= 3| =Y 7} = #A)E9] t]=}¢1 3} 7
& AR 7199 WA, AREAE 7IHke] o) H THA A BEAo
7hetdeh =l AbEle] A, FelvkEr Hxo Aestd A4 7
9] 7HA Ve REEHE Vs S A oS
O 7 YETHA A2, 2004).
71e9] AHB]ES 133 Weitzel(2004) 9] A= 7|& x50l 719 1o A 4A
desletal AR WFE G o BmH, 711 FE TFH 9 BAAQ] oS =
A F Utk ol&A wiAES VIWre g shar k. 1 HAREA ul3H(Electric Data
Interchange, EDI) Al7gell &3t 719 9] HRdAE=25E v AEzAl A%E 7F 7199
AEAE s Aok, olE BEUlE x5 AY A 3 gEe] nest A

(standardization gap)E =°|7] 918 1S A8 th(Weitzel, 2004).

rlo
_VL‘
[>
[
=
[
l
3z
g
o,
192
5
D
('D

rio

o

3. 71 A+ A

&S] AFNNE T BE B4 Qo) % A F2Y AFE] EAUT W
A, ALY o2 AQ1Ee] Ak AFL el TS 9%71 wio] wlole] el of
oo otk B2, A AME Weitzel@004)9] AFAD 4T 241 B9 dole
TEHE WHE glonk, of A% BAje] vhgol HAAY Fyel glovl, A AE Ax

49l 5 qluk, ek ok} /1% B 9lo] FEEHYO] FANHOIE BT
shan, /1% mfel FEA ARE s @A Ak 7129 ATNA Agsa 9
a7y o

719 =Y e, S ARAE e A T

FPE

2o vEA %o EAMT} 15 7
WAE Fol Uil 545 wedane 2a7] e 7% 6ol 7HHeh 4AY
2 2N F ek 58, Aol 9 Ve B4 /%2 §3ol ¥ B
ool A1 glol, 714 kel WAA BRE wS Fad BAA asleld ¥ & 9



. A7 dlolg 2 PHe

1. 945 dlolH

58 Ane dxdel7|ed LA AKISTD 7} Alsats 584 2DB NDSLE 53
st v sk -9, PCT(Patent Cooperation Treaty) 5319 IPC(International
Patent Code), =7F &S], 9% AR E 7|2 #4 AR5E ARESH PCT 53] &
A Az Zofdl 7HeE Sl =Tt A sdetA 48T 5 2
A E AFstr] dol duder Farrt =va ddE= 71E E(Technology

Pool & thEd] Afteia Bueslt. B3 558 B9 AQALAe] T 24

PCT e fra 535 U 55 A
EF5F~ 1,248 3,280 811 1,363 6,702
AdE EFF~ 41 88 24 12 165
#) 1H] 100 194 36 532 862

Al
FEo] 7% AR A TRl B Pie] B 2 MF2 AN Ak Zeln, 7]
& BF 716H B4 Ngss 43 dolge] Y )Ee ATt AF 24 nrt



= FE ARl A6 ojFals Age 2aeldr). ol & ATE 53 Ans

S
o]-&3 7l WEND E4 0w & Ve 5 AEAH Ases 9% A o

71E HS=(6)
7l Y ‘ 71 ¥ ‘
BelleflammeQ|
20HA 2
TE AEEE Jagt
il 2h L chetst x4 ‘ =4 A A
oM =AM,
HE Jﬂ“‘i
HE3 37|
<27 1> A7 BEE
2.1 Alg o]E 4
7le s = AA FA 1] ojsjHAIE aiwlstr] flgk WHoRE AldoelE
Hdwo] ARSI & Al A= ASFH Ao, SGAA 3 22 Ay Aleld H

[6)
EQA 7|=E& 133 Belleflamme(1998)e] @Al w3 X2 (Second-stage Equilibrium
ARl 4 Zydog ARgseh A A dAA nrle] 71dES 2719

12
MEND 71 % b Austa, 2t Age EEHYL o83 7% vgS @.z;fz}

s

<E 2> n2¢d 4% FE 44

>
=<

4—2d— 40, +2d6,, 4—2d— 2d6, —4df, 220, —df,, df, +26,—d
e 20, +d6,—d, 2—db, —20, 40, —2d6,, 46, —2d6,

>




Belle
flamm
eo] Zdlo
Ao A AL

o=y gk

S

-

.

A7l A
Hajo] s
o

=
2.2 7€
]E H]E%i
24

H%W?
<7
iy
MWE%7§§E
mﬂnmmmﬂ#:liﬂa
%%UM?EDC% N
41@9'7 EP& WL;?
P :151 . o T
Eﬁw_n_ LEL
~| 1rx;|,albf Ll;oa
o SN X z ¥ v X T E
= =N 0 ~ ]
ﬂ%ﬂﬁlﬁéuﬂww ﬂﬂMﬂﬁ ﬂAMﬂWwﬂﬂawjl
Nfo d.W_#o#J,%} oao»_nmo EV@uuwtﬁn
OT_@IFZ‘.*]_/ o Jlﬂ ]_|_~01| eO
S T T g T X o <+ =N 5
.1t x&%% E_ﬁ:oﬁ ﬁauoanW
S Lo B rowE 55 =
H} Tygy Hits
qugﬂ%ﬂﬂw.%%a} o%aokg
wﬁoé @@agEmAgﬂx y f%oﬂ
4caEﬁmﬂ.1r}W2Ao]EE+1@ %%ﬂﬂﬁﬂﬂw
OLELJV#,W;O{ y]E‘_ux_lﬂ__o :ﬂ o“nflHH
Emﬂox%nmomﬁmﬂmﬂ771,nmo _1Mﬂ¢auo]
QMoﬁoLqATNJﬂLENIMﬂU%AT M,#uxaﬂﬂe7
do W B A = * o 9 r X 5D E W
ﬂﬂAgﬂq@] P Nrgﬂovg
ooéh%hé7o&?ﬂ§# 1o 1 ”
ﬂﬂxLﬂAut)ﬁ,ﬂrgod%Evut ﬂor_uef.ﬁ.ﬂo
- mxl.iﬂ%h,ci]ﬂ]uf Hoﬂﬁgourmbfzo
,maw: ?34%5%@7 nl ;uéc,;,_ T <
égagﬂﬁﬁw,ewﬁhﬁ%OT eﬂcﬂﬁl
mcufeﬁLﬁ_lﬂﬂ%%o7i7Eﬂ kmﬂm,&%%
%EJAELLOTEZSAUQL JPdr._Ju i
JET]_LE o - oo M | A 9.7L ojy
oo T D w5 Fow N = w5 Mo T £y
ﬂ%EUAIJI,mﬂELov_/IEEHE\WHM%7 ,I_ﬁw_m AOEru
ﬂ@“ﬂﬂn%fc*ﬂw&:_b JHE?HMQE_.
T o = 5 & o U o A T oo
&% rEog B2 a?%? 4?%% o
i L oo A N TR b o &) b
ATL@A%ﬂO%ﬂm & Ul HT@%@ﬂL
@%Eﬁ@oaf&ﬁafﬂﬂﬂi %%ibmm7m7ﬁ
éﬁmﬂﬂaﬁ%Eﬁmﬂwuﬂgobfog :.Efm.,ﬁ%,uwm%
Ee ﬂoalﬂ;qu?g ﬂ_aqmao
o T ﬂ_.mamml@l aLLOTZHLZ
qﬂ ﬁumﬁ7 %EME&Am
ggo%uw E_gautm;
EMZC mﬂﬁ%MﬂWn@d
o )Hffmﬂk g
llid.tOt
7H11_m o
_zﬂo
ﬂocm =
PSMHT;
N

s o
Cotele] 19 29t

S

O] 7]_%



Ea

IEIESE

[

°o|-&

S

IPC A%} IPC D& 7FaA7F 2¢]

of tH
7l A= @)= 719 BAad 71z A @)l A1 =

PN
=

N 71edA e WEEe 7ol B

st i 7149 A1 A

el o
o 1]

=
=
]

3 A

o v

E

o3}
H
=

}

il

A

sl

-
T

K

E&1
IPC: A, B, D
E3)3
IPC: C,D

o]

7HA A A

=

=

2) EYA 4
Amatulli et al.(2011)
N 714

5 IPC A%t D=

H3a

—_—
o

B

o} =719 w

ded 45 o

H
~H
aul

]

]

2 JEY=a

b
W

gl

A

3l 7]

7] 9]

N ES T Yo F2 ons

1

R

o

—_—
"o

o

o

0

o
<

0

o
Ho

his

SENC RS

oF7]

UES =S Ja 7F a9 1 o]7F 7]

= =4

of AR7t &4

i

UEL A Alo] =9

KeN
T

B

%

gotal ¥ A= ApEA ] 7

B!
o]

9]

o 77] the

HEAZ 25 =9 27]

-
R



54

ei,X
=gy Y

gi,X: TC;Z,X* TAy @
TC x = 2 SIPC; x ;¥ (Wx ;pt Wy gt Wy o) =©®

JEIPC, x

TAX:‘DX+NX ”'@

(0;: 1 i AR 71 AEE, 0, 0 71 Xol Ud 74 9] Ve X
%, TC xt 719 i7F B3k 7 Xo 7l BAR Wy, ps Wxin Wyic ' 7l
= X9 IPC SAMEY ZNA IPC ¢ AAFTAE, wilEAA, A-HFAA,
SIPC; ;7% Xt ¥ d [PC j T 719 i7F AASE AlS, TAx: 71E X
o] 7l& WigE, Dy 71E X AUy vMEYA Ex, Ny 7E X9 A

HESY=" =7))

THAE B4 wEUt B mEe] A2 554 Ve Ak, 2 FA4E e =
= e A 24 AR AE 9, 2012)9 2 UEH TN 2 7]Ee] 449

o= 3 2 g

szv=teV Ost

Colo)=1 Y, d,J '/ (N=1) @

sEFvAtEV

(Cp(v): == v A2 FAA, Cpv): == v Wi FAA, Cv): == v
A FAA, o, () B2 s, 9] HEARY T 0, B s, 19 HEAY F =5

0B AE A 4, s o] ARAY, M omEe] 5



M 719 7 g s e 7] YESY A UXE(Network density) ¢t WES A

A7](Network size)@ FA%H} MEYA Ae= YES T L3H 7]E& =T Alo]9]
ZAdEERl AZAA g ER1517] fal AFSH = A AEA, MEY A HErt 2 V&
55 & 7153 7k 7)Eo] Bol 4] S5 & felo] Avtal B 4 Q)

ol o7l £ =i (binary
"—Y[‘—\j]lﬂ] E ]O ET‘O/] H]
§2 EUAG, ATOR WEAD 1L MEAE FHE DC Fo B0 0

g, 89 glol F55 vlee] && Wt ava ¥ 5

L

YE A UAE vz J— — < ..
NE 2] DR S (network density)= d N-1)

(V: ==0] 5 1 gae] 5

W 7= ApEst Jre(d)

QEA w2 H3R0, A2 DA E B PO B olel@ 164 ol
of 3ol b5e Fuz TATo] You ¥ ATelAE IPCE ol §3 s A4
g g3l E2eh WU A V1T ApEs RS 2Pk st Aol F

Shannon index& o] o8 1 M7} [0,1]0] o 7] wjzol 2 A5-2o] Ralg]oflA
+ Gini - Simpson indexE ©]-&3}33 tH Jost, 2006).

= B3
V. 2% 4

B AT AFSIA S EE AT PUELS J%0] Fi /s 1 BATL A
Fohe AAA Dol 2He RET Qo) V)% FEEBY FPAA MEYS &
B} A2EE )% Ao S Aapee Aga) oo ® e Al A A
@ PuEe] 4% B4 oR ABAEY )& B2 Fa AR F e T4 @



Ade 75
S0l 7% AFANA TR0k & F2H FAZM, ARAE ] Y 7% B2}
AT o5 71@— AF9) 7165S FHOE AYH 1 M‘jr(BorgJa 2014).

F4L A AAGD ARG EL AHGHAA The] 771 St AA Hu) g xﬂ%a
© o543 Al ZHelA Foly s|&olu], A B uhel STFE(EEE
802.15.1), UWB(IEEE 802.15.3), A|ZIH|(IEEE 802.154) 5] 7= o] AR&=a 9l
o e, Aol 4 s1gse] AEE %—%ow e AFen Aﬂier 4 5
A A5l A HuA, ole )%E

Shelon, X A e as FA A Ve BE BAL %811 oleld 71 el 44 T

o}

—~

]

b A7

k1
il
ol
ol

ro
Sh
_I>~
i)
=
Ll
kT
ﬂH}l'
=
=
_>‘i
=
)

AA, 54 w7 velA] velhdbes AA FEIF obd SAARD Apdel A o] AA 7=
1Y) 98 F4 9l 7 719 =2 v PCT 53] A8& 2833

on), AHgE A8 7]
_%l__

o 7o ® 19999 8¢ 10% l"%Ei 20154 549 647HA1 A 1 3l 7)Eate &

71 71E 719=
(bluetooth Low Energy) or (BLE) or (Bluetooth 4.0) or (43 EF%2) or
(BEF5F2 40)

A Z1H] (zighee) or (zig bee) or (XZLH]) or (ZH])
Z-9) o] B (Z-wave) or (Z-$1°12) or (X 9]°]B) or (A-¢1°]H)
UWB (UWB) or (Ultra Wire Band) or (Z3t9%41) or (33 EA)

56 71Ed4dT 239 3%



~
N

Z} 71w 53] oyt Algsts 7wl AatstE N IPC = BEE 72 7=
ol AYE Hetll= 7 FAME ARE Algsty] wiol o= vl F AHESIY
U #d M ES A 7)ol £3stal = Aarstd 71 IPC 8 WHE st Al 73
g]t] ek A g (squared Euclidean Distance)® A4t 73 tH(Jeong and Kwon, 2013). L
A7}, IEEE 802.15 WG A A 9Q3t= 71459 UWB-A 14|, A 1H]-HH 8 E7E~
7F 7V 7Aoo R AR A0 2 YEEOH (R 4), o= 53] AXE EFF2e A

B

Tk A wA e A A ke J1Ee B@s A% ARE wsdd

e

v ZleS i a0l = i Ve Ak, v, 74, @, PCT 5855 &

o 7% B PARG

< 4> AM=elEU F2 Js ZF AHE

A] 71H] Z-9l o] B UWB
Z-9lol B 0.374
UWB 0.217 0.400
Y EFFEA 0.314 0.493 0.394
3. VEY= ¥4
ARY BEFEAE AOH| 9 A2 FEEE 7% EAS Fheta Qo) o= B3
FAZRE gAEo] U 7)Eo]7] wid, Aoz EFFEAL v|eH uj gy 48
FolZ HF3la duha 2 4= Qi) oo B Ao s FA 9 Vs g 35S
ANAQ AR BAE WG EFFA-Xav|e] BAL} FAF AA BAC = A
EFF-A v o] AAZ

< 5> Fd #H J|=o HERZ &M At

7l & HES =z A7) HESA U=
EFEs 511 0.01118
ANy BFEFEA 72 0.04832
2| 71H] 188 0.01738




I

pl
<
i

)

i

of A B Aol E BAS wAAA MR AGHT 17 33 194

k-3
s A =S 9

o]

il 7 714 9] 7]

MK

S

o}
=
3}

o M=

FA8A

g ER
2s-A) 71w 7he] gHAlel A hehL}

1
T

4893 7=

2=
=

ki3

719E4l 7l
o] 7]zl o

-
o

ae
=TT
71

’

1}

!
S Eo A

1

AAZL A

<

S

ol

kel a9 7195

ki3

A <]

S
=

-
L

0
o
el
ojp
o=

[~
0

R

+
o

el
ojn

e

N

LH
of

-_-—

B3

<fu

oK

2 o

A
=

6> =F 5 A(BT) thd| X|1H|(Zigbee)2l 7|

M
Y

0.359
0.561
0.949
0.934
0.601

0.251

0.196

0.025

0.016

0.093

A z2H]
7

0.345

0.269
0.034

0.021

0.128

0.141

0.251

0.455
0.220
0.140

0.114

0.204
0.369
0.179
0.114

SK Telecom

KT
Siemens

Philips

Huawei

!

<IE 7> MHY =FFL Ofs| X282 7|

W
X

A 18] -

0.996

0.816

0.658
0.965
0.760

] 71H]

0.006

0.081

0.230
0.057
0.570

] 71H]

0.009
0.111

0.317

0.078

0.784

T
&3

03

1.680
0.358
0.443
1.587

1.808

T
<]

03

1.472
0.314

0.388
1.391

1.585

Broadcom

Honeywell

LG
Qualcomm

Samsung




o<
i
‘;\UJ © SK telecome
2
m
5,
P:] o
= o
- o KETI
= @ s ° o Huawei © Pantsch
3o °,
& 27, - MR o Siemens
S O R o Philips
o] Bezs o o
T T T T . ,
0.0 0.1 02 03 s e
zEssMss
= —_—
<12l 3> EFEEA fd] X|OdH| M5 &
]
o, |
P
2
m
5,
~
w o Samsung
QLG
= o Jatiun @ Honeywel > Qugioomm
T T T - . : :
00 05 10 15 20 o an
AEE =2cs MaE
<18 4> MME EFFA fy] X OH] M5
2~ 0 = 5 = = - A== _ o :
7149 A3 AEE AAE Al BREEA-X 0] 4So= 0954,



B2z ghe] 7h Aol AR grgkovy, zhzte] v)e] Apdst Awo) wlg-

5 o]3Fel KT, Huawel
Pantech, Mitshubish, Alcatel 53 22 7|9EZ FAEJA oW, W2 =] 1H] 7L
9] A3 %705 o]4Fel SK Telecom, Kyocera, Honeywell International %2 719 %
TAEAG ZF Aol A AE =t 7 22 7197 B2 7|99 #e® A4 HAsE

Ho Aawme] whE Ao BAAAAR A vds =Ed 2, BF EFFA9 A

=
=
e s f2le] ATuleld BEFAR AL RN SHA0E 452

2 o%
1% 5 QATHE B)

ol

<I 8> =FFA-X|Od| E& A

Zk R o] Ha He = Ha(0=0.4386, 0.6411, d=0.954)

=TS il
R 1561, 0.483 0.704, 0.747
A1 0.535, 0.299 0531, 1.727
Zk Jdel Ad A3 = nal(9=0.0090, 09157, d=0.954)
R A 1]
SR 3.803, ~1.385 1.973, 0.836
%] 11 -0.062, 0.160 -1.711, 3646
AR SFFL-A e A B, 9 AFTHE ARE SFFA7F A
of Hlal iAo sl e x:} mebd, 2 Aol e AR SRR Qg5



B 20

AH S SHEEY ohH] o Al Al o AR A Akek LG A
M Az s B B AAE TSR (R 9), 24 A3 AdE =
Tl S AT F U
<E > MUY =FF2-X|OH] 2o AHA

(6=0.2398, 0.3424, d=0.964)
AR FFE A1)

AHE SFF2 1.773, 1.214 1.292, -0.048

] 71H] -0.154, 1.086 0.299, 0.907
V. 2&
A Ve e FE E Are nigidder s dAE= A W AEE
AIE s dsly] A% Fo R AREE o, Vwe] HEA a3t A FaAlEe
et Ve RS MR UE Ve Aeadds BAashdA Ade Axdehr] 9k
87 A eQlow At 2y Vs FEol 3] Ve Rl e
B3 1 71EH THAZE 8 el Eetar 7] AT el el SR
U AIAQ S9e 9 el adsta vk AellA dA7F Akl
ol ¥ A7 Ve HESZ 24& Al o2l wtgste] Vs S Ve
TZ27F get 7hsdk Vs 7R SRR i A B ES Aldkeiaith Ao 71
RYgors AR A AR 22 Ve AdS 7HE R Belleflamme®] 29 Y 2
S AAstdon, 1 F N 7149 Vs AEE0)S) Vs AHE (D] 53] RE ©]
3 7lE VEST B4 23 vrdste] 2o Ve 7HA SR AT 24 Za A
AL FEA AN V9] Vs ASEE Vo] BAe 59 Ve AAE Ve
of wiH =S ek gk, 71se] ApEE A= 55 Ul IPCE 79 7]< dolol ¢
JHZ s
AT A2 vy ol A ¢ vk WA, # Ay e Ve 25 ASA
A FEE et = e Fx2AYd ARE At x5 248 Fdsk= o
2t 71w e A BA 52 g9 dAE debsks A2 v TRt Ve eSS
dESD BAE o83 /¢ EEa PHeE A7 6l



o

o} A7k A

=2 E
T

X
=

=

gttt A 7b 7 A

b AL A4 A s g

°©

7 we

s
a

==
)

0

1o

B
il

2=
=

F 7]

k)
pil

=l 7

-
it

g 221259

3]

71959 22H AR, aga

EREE

-

T

B

S

NES FT

==
RLE

i
)

o
b
N
o)
il

il

K
o
TR
b
i
X
"

7]ed 7]

=
=

13, Al A e 7% A4

I3

L

[e)
W 2 A7d AAAg e

Al

tol A 34 dAl

=

L EE T

o

==
9=

d <
=Skt

=

=

o

=

HE 7= HeY
of| 5

ao] ool A}, o]

S

iy

—A| 1R & frAF A A
Fow

719 E82H 9

|

g
xr
g
NR
2|

2 H oo

o,

ol 8% 7]

ol

w2}

a

&
A

A 7F
)

s

3

foi3
=

i kg = of o}

off AlEdoldolu; AHiE FA}

11 9

jL

=

0

571 o
GLEE!

°©

=

=

°]-&

=

g Al

A7} Sle.

[5)

Fed
2l

3 g oz vy

1 HlelH

5

3

S

S
S|

°

=

- =

=

o] Aol H]
£

7]
t‘d

i

, 1A g Ale] Aviek | Al

[e)
= x4

=
H

=] A

Aol A

R
<

=
L

O
.]

A
o

L

o~
=

Fob= Aol A

}
S

)
i

oL
[¢}
=

=

A

3}

7k o} HIES]AA 7HA]
Cxdacy

71 9] 7]
ol /i Aol =

4
=



IR

1) =HEd

TPY (2010), “§) BEhe-A AT wskel AIAT THRSAEEA A, A22d A20%, pp.
61-70.

AdE - 289 - A9 (2012), “EupdakgiellA el 531718 ZjeA A e D et 2hE

A A" A 4 A A T,

Rl (2007), “EEsk AR T =F,, A47TE AT
A (2004), ‘vt ZlexeA ] sk Al dig 4 ol Tl VExEs HES

FTAlo R rel=als] o} PAAG,, A15dE A3Z, pp. 181-205.
CERE ) (2005), 5 A8 AR BEE il Frke] AeItk /&A1 58 2

[

‘:E“
TE A e, AR, divke FASR” e, A13d A3E, pp. 197-224.
AFAAT R A 7 AlAT,, A2l AllS, pp. 141-163.

(2) FY&™H

Amatulli, C., Caputo, T., Guido, G. (2011), “Strategic analysis through the general electric/
mckinsey matrix: An application to the Italian fashion industry,” International Journal of
Business and Management, Vol. 6, No. b.

Arthur, W. B. (1989), “Competing technologies, increasing returns, and lock-in by historical
events,” The Economic Journal, Vol. 99, pp. 116-131.

Belleflamme, P. (1998), “Adoption of network technologies in oligopolies,” International Journal
of Industrial Organization, Vol. 16, pp. 415-444.

Borgja, E. (2014), “The internet of things vision: Key features, applications and open issues,”
Computer Communications, Vol. 54, pp. 1-31.

Choi, C., Kim, S., Park, Y. (2007), “A patent-based cross impact analysis for quantitative
estimation of technological impact: The case of information and communication
technology,” Technological Forecasting and Social Change, Vol. 74, No. 8 pp. 1296 -
1314.

Chunhong, G., Yu Z., Qingwei, Y. Xiadong, W. (2014), “Zigbee and bluetooth protocol
converter on multi-sinks wireless sensor network,” Journal of Networks, Vol. 9, No. 7.

Ekstrom, M. C., Bergblomma, M., Linden M., and Bjorkman, M., (2012), Comparison study on

zighee and bluetooth with regards to power consumption, packet-error-rate and distance,



Malardalen University, School of Innovation, Design and Engineering.

Farrell, J., and Saloner, G. (1985), “Standardization, compatibility, and innovation,” RAND
Journal of Economics, Vol. 16, pp. 70-83.

Farrell, J., and Saloner, G. (1986), “Installed base and compatibility: Innovation, product
preannouncements, and predation,” American Economic Review, Vol. 76, pp. 940-955.

Gandal, N. (1994), “Hedonic price indexes for spreadsheets and empirical test for
network-externalities,” RAND Journal of Economics, Vol. 25, Iss. 1, pp. 160-170.

Hartmann, R. S., and Teece, D. J. (1990), “Product emulation strategies in the presence of
reputation effects and network externalities: Some evidence from minicomputer
industry,” Economics of Innovation and New Technology, Vol. 1, Iss. 1-2, pp. 157-182.

Hemphill, T. A. (2005), “Technology standards development, patent ambush, and US antitrust
policy,” Technology in Society, Vol. 27, pp. 55-67.

Jeong, D., and Kwon, Y. (2013), “Similarity measurement among technologies using euclidean
distance,” International Journal of Computer Science and Electronics Engineering, Vol.
1, Iss. 1, pp. 30-33.

Joo, S., and Kim, Y. (2009), “Measuring relatedness between technological fields,” Scientometrics,
Vol.83, No.2, pp. 435 - 44.

Jost, L. (2006), “Entropy and diversity,” OIKOS, Vol. 113, Iss. 2, pp. 363-375.

Katz, M. and Shapiro, C. (1986), “Technology adoption in the presence of network
externalities,” Journal of Political Economy, Vol. 95, No. 4, pp. 822-841.

Katz, M. and Shapiro, C. (1994), “System competition and network effects,” Journal of
Economic Perspectives, Vol. 8 No. 2, pp. 93-115.

Lundvall, B., and Boras, S. (2005), Science, technology and innovation policy, The Oxford
Handbook of Innovation, pp. 599-631, Oxford University Press.

Ohashi, H. (2003), “The role of network effects in the U.S. VCR market, 1978-86," Journal of
Economics & Management Strategy, Vol. 12, No. 4, pp. 447-494.

Popper, S. W., and Wagner, C. S. (2002), New foundations for growth: The US innovation
system today and tomorrow, RAND Science and Technology Policy Institute
(MR-1338.0STP), Washington, DC.

Shankar, V., and Bayus, B. L. (2003), “Network effects and competition: An empirical analysis
of the video game industry,” Strategic Management Journal, Vol. 24, pp. 375-3%4.

Shin, D. H., Kim, H., and Hwang, J. (2015), “Standardization revisited: A critical literature
review on standards and innovation,” Computer Standards & Interfaces, Vol. 38, pp.
152-157.

64 71E84095 239 3%



Strumsky, D., Lobo, J., and Leeuw, S. V. (2012), “Using patent technology codes to study
technological change,” Economics of Innovation and New Technology, Vol. 21, Iss. 3, pp.
267-286.

Tassey, G. (2000), “Standardization in technology—based markets,” Research Policy, Vol. 29,
Iss. 4-5, pp. 587 - 602.

Weitzel, T. (2004), Economics of standards in information networks, Physica-Verlag.

(] Fa1d: 2015. 06. 29 / =4 <: 2015. 07. 29 / Al A L 2015. 08. 06



