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Analyzing Technology-Service Convergence Using Smartphone
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Youngjung Geum - Hyejong Min

Department of Industrial and Information Systems Engineering, Seoul National University of Science and Technology

Recently, the emergence of smartphone foster the technological convergence. This convergence no longer takes
place within technologies only. Rather, convergence phenomena happen as a form of embodied services.
However, previous research on convergence has been subject to the technology-oriented studies, including
suggesting patent-based indexes or analyzing technological characteristics. However, investigating technology-
service convergence is critical since most of new smart services are technology-based convergence services.
Therefore, we analyze the pattern of technology-service convergence which occurs in the smartphone application
services. We divided the smatphone application services into four categories, and employ a network analysis to
represent the convergence phenomena of each category. Our study is expected to provide meaningful implication

in new service development practice.
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(Holzer and Ondrus, 2011), &3] ICT(Information and communica-
tion technology) 719 WA} A A A3k YITthKim
etal., 2014).

2UEE fZ A o]d Anlavt iAo g AAstA |
Aol = 2Z oAl g~ Eo](AppStore)7} ATh PAEA =
2371 Al 2 Fhel e ol A Ak 7R o] 3 o Ee Alo] A S Al
Tt glom, e £90] 99 B0 §E AR B2 F
gs Boli ole tEA QL Lehl/Eutd mpAlEg o] 0]
Th(Ankeny, 2010). 2008 7€ 10¢ 243 ol e, FHe M
A5 2R AF] o] & F MEE AMHILE RS 4K
33 S M (Kim et al., 2014), 53] /W44 & Este SURE9
EA wo] o7, dxoz A 44 & % th(Laudon
and Traver 2010; Suh et al., 2012; Kim et al., 2014).

o2 54 mjEo Y2EolE Zutdd fZ Aol AH]
29 4% 2 AuAg v 2Ys 9 A g R £ 9
HEZ Y EAS BHaa Y= AA o gHKim et al., 2013). ©]
% 20EE A EYAA AR Aol HlaY2x dR,
53] Mul2 gAY 8 A E FHEA o] & 7] 9
RS d7E0l FHHUT ol E ATE FE BhtY o2
Al <8l (mobile ecosystem)(Liu, 2009; Holzer and Ondrus, 2011),
Appstore 2 T EH = Zutd A& Hn 2 22 (Agarwal et
al., 2010; Kimbler, 2010; White, 2010), =8} AJu] 29 A A 2
71k (Jang and Lee, 2009; Marshall et al., 2008; Verkasalo et al.,

o
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2010) 59 ol4+E THEI ITHKim et al,, 2014). HEH O 2
Liu(2009)¢} Qe A= ko] S4ol At mokd <
ol Z gAY EFAAE AAAT HA Brtd e E4
(feature)oll <-713}Fo] context-specific, ever present, mobility 2
Baa 2 EAS gA AR 7 g2 BFEY 2 10712
T2 taxonomyE =84 =9 EFAAE YA 7|9
XM 2~(Location-based service), =1+ &4 (Mobile search), &
nk AFg] A A (mobile social network), 2ukY 12} gl 9
Al(mobile infrastructure software/widget), =HFY A Z}(mobile
wallet), .8 v} A B (mobile marketing), ZulY AEEHAHE
(mobile entertainment), ] ©] ¥ 4=%(data collection), <+ (safety),
71743 emergency) & 2 FEH T} Verkasalo et al.(2010)2] <1
TE 2UEE AU 29 AL P E £4317] 8l 57019 Al
FAIHERRE AW EE AL HoJHE 35t &4 8}
2™, Holzer and Ondrus(2011)= 2E0 9] 5307 H3}
HE 4 Y n2U 2 Wt FHFsko] A4 Zute of
EA ol Aol o|BA FAE A=AE NEA SR
A A g eE ol

Jey olg A7) FE A SHY A 9 AZE
Ao A5 8, 2 A7E2 B FAHA FHAA 3
2Eolo A AFHIL = AEE fEYA A 1 AAE
EAsto QAIES &7 9% Al=7F S7F8kaL 9l Song
et al.(2010)& A HI 2 IS}E gtoteby] 93 F A F Aul 2~ 2
3} ARE AQtete] Butd AH| 20 A FH AH 2 247}
olgA NtH=A By g A E Attt
Suh et al.(2012)¢] Aol ME B} FAH 9 FFol M 2t
Bl 29 F2E stotely] 93 B4 A7t P E AT
o714 & Al-7H &1 E(set-covering algorithm) 7 &) 2~ En}
ojd & T3l Eutd o Ee Aol Aul 259 AFS T4
I E MHAE EEShs Q75 FYSFAT Kim et al.(2013)
& AHEAF 4] A H) 2 A & (user-centric service map) S 7] W8}
1 o5 AAH| 2 Ao &85tglon, o] & el Y 2Eo
of Aul2 AL E BT Kim et al.(2014) o A& 433
W £ J2ES of Aol S A sk 7 7HH 2
g &8 A 29 HF 3 F7} A, 7HE-B R BA £A4E
T B3 B AT A 24 g E Yo E o
EYT EAE AN VM EYZY F2E F4 5}
W EAFOER AA Butd A2~ EFAA 9
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S golgke £+ 19631 Rosenberg?] <17-(Rosenberg, 1963)
o|F = ThFg Hokol A 1 A i ¢ o] gE ol ¢t
/1&gl B AFE 1980 o] FICT 79 Ao
2 8 A FYES vF T} o] = ICT 7S o2 A
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T e = 2315 of Yri(Leeetal., 2010; Geum et al., 2012).

71E @A A F O BFeE ‘%Wﬂoi gk A
A e §9o] A4S BYsAY FFAHEIE B8]
28k A S o] th(Stehrer and Worz, 2003; Hacklin, 2008; Hacklin
et al., 2009; Lee et al., 2010). 7 HA| W3S tlo|E & vy o
E §E A o] BAs] Ad AFE ol th(Tijssen,
1992; Fai and von Tunzelmann, 2001; Joo and Kim, 2010; Karvonen
and Késsi, 2011; Geum et al., 2012). £3] £3]9] 7% 7] &A1 4]
O &ARE FE FEE o] §7] W&ol (Ernst, 2003) B2 A
TollA 71ee3e EAQ tolH dHeE ng 5o st
Fai and von Tunzelmann(2001)8] ATtelA = 53R 5 53
RTA(ReveaIed Technological Advantage) A1+ 53 71&§8
A4s FA vk glom, IR AFdA e 539 FAER
ANAE %%0}01 71E54 AEE SA7] = oA Th(Tijssen,
1992; Curran and Leker, 2009; Karvonen and Késsi, 2011).

v 7€ §EdTE 5o T Ve 5EY AN
Toll 2HE& g0l ZgE o] & Zlo] AHdo|TtHJoo and Kim,

2010; Geum et al., 2012). 21U < Mulx A, 53] 7]&

o 7]ukgk Auls galo] 2 HzY 2 mdoz} A%
Y02 3T Y AL 1Hs B o, 71e T AAY &
&e @o}b 7435}—&— 7)%- iau $EE ERH R 2

AL 2z o] BollM SRIT AW ELE, IH(ZL LK)

BAE NAH SR hotetr] 93 =72 de] &85 9t
(Gelsing, 1992). IEY I B4 7 947 AA & v ¢ A
Ao g RHoF7| & o, WaFdo] e VEYAY H¢ A
219 8&& votste v &olsty] Wil 7€ s £

w45t olsf st B Eel &85 strk(Callon
et al., 1991; Engelsman and van Raan, 1994; Yoon and Park, 2004;
Kim, 2008; Su and Lee, 2010; Kim et al., 2014; Jeong and Lee, 2014).

HEST #4258 53 2ol A4 g 9 555
ghotslr] Yl AHEE 7S 513 2.1 (Karvonen and Kassi, 2011;
Geum et al., 2012), 53] 2= H2E FA 9 719 E FA
28 3¢ UEYD g9 =453 B4EE dY0
(Geum et al., 2015). 53] &l 2 E nlo|yd 7|9k Y EQ| I £4
Y2E ol 2R J)9s wE B YuE T 7
I 23] #AE BA8t o] 2 W ES A 2 N33t

© HolH, Tkt A7 Fokell A ZEE o] $EkKim and
Kwahk, 2013).

HEHZ 4 NAH R Hold 235 A gt
o] 9o thaFdt Y EY I A F ] BAo] 7Hs o}\:}%
2 A o2 F3lth(Freeman, 1979). o] & 93
S5 2ol $44 Aot A7 B =(Degree) T
Lo dAY xTE0 3 2 02 W3 A"
Wt 274 (Closeness) A4 A T4l A olet
3, EAE & =TUt v E 434 2 yEE3
ALE onete Agoltt o] 74 YoM thE =
9] 74 2 Ae](path distance) & PZ}; oz H7E 4t v
7] (Betweeness) T4 A= é

Aol o] AT 2o 935 A
Ashe AL E 9v|dt, HH](Prestige) A
g eto] A7 A EEY FFH 9 7tEA & F718ho
g et A4S B 8= 24 A 40| thSung and Geum,
2014).
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Thorbjernsen et al.(2009) &= W1 E$] 2 7]9F A 8] 2~(Networked
service) & EF3F7] Y3l L S4x(intrinsic attributes), A2} Ul
E9 3 82 (user network attributes), & W[ EY 3 8 4~ (com-
plement network attributes)©] Al 712 245 &4 u} 9ok,
Leem et al.(2004)E ErlY Hl2Y 2~ 2dls} 7 3819

g £RE AR HE 9o, o] 5 B2Cet B2BE WUro] 247t
Foll g vz 2 BY o) FH S F4sA 2o
HE of S Al o] A Au| 20 ARG F A, o &, An| 29
A3 5o THHLE uHT Au 2 7HAE IA EA
(Hedonic value)$} 41 -8/ (Utilitarian value) &2 o] &£3}11, o] &
= Brkd AH 28 ERAAZ AHESte AFEo] Wol o] F
o] 2 2L 9l tHPihlstrom, 2008; Kim and Han, 2011; Kim et al.,
2014). A <] 7} (hedonic valug) 2] 74§ ZHIY AH| 2 9] A}
$02HE AYFY Z2ALL IS5y Y3t EH 0T ALLT
E AR 29 7k 2 on]abe, A4 74 (utilitarian value)©]

5 Eake Au 29 AHES SRR A LA 23S 245
Aot PO A3 A5 9| STh(Kim et al., 2014).
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mj o £ AT Au A B 7E0E FEAT Ve S
A Byt 71202 E Ve B AEE 49T T
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5 o] $kt}. Meuter et al.(2000)2] AFolM = 7]&, 3] AT
MH| 2~ 7]%(self-service technologies) ©] 7] 7|8k Aul 2~ A
Z (encounter)ol] T A= HEFE I 57FA 2 FEE HE YT}
Geum et al.2011) A A & 71w o] AF3 AHl 29 23S A7
st gUE 34 71& AA 7] # (technology enabled), 71<
244 ul 71 & (technology mediated), 714 713 (technolgoy faci-
litated) 5.2 &3 vl vk, 7]E Aol A AH| 2 FA o
718t 7148 AL 7)Eo] AHH O R 1A B A~
of #E = JeA 282 FoH A e E A 3H o
A AEE =2 of EPE} TEshe Aol ¢ Holﬂr E}EW =
AFAME 7Ie SHY H7} 1% 7

ata, 27 7]€°l Arl284E A F oi }%?}ﬂl EP 73

%(technology-enable) 9} 7] & o] HB 282E

AsH= 4% (technology-mediate) ©. 2 et} o] &
7HA g} 71 & ALAHTE 72 Z 0 2 3l <Figure 2>} o] 4

=
el Az e fr3 o] UetuA ft
Book News
Food & Drink Newsstand
Technc_)logy Lifestyle Catalog
-mediate Music Productivity
Sports Reference
Travel Weather
Business
Technol Entertainment Eg;iﬁizn
echnology Games )
-enable Photo & Video Heallh & Fitness
Social Networking Navigation
Utilities
Hedonic Utilitarian

Figure 2. Typology of Application Services

o] EFAAE &&3td T2 v /9 BrlY Mul 2 o &
g A o) Aol 2+2} 2371 9] ) 2~ E 0] FHH| L8] & <Figure 2>} 2
o] W3yt ATt A AMulx ZHoA 7 7 e 7t EA %
& Agetr] A Au 2Tt FHAAA 285 Fol7] A A
v 2917 of) whe} BER73ATh o & S0 AHERIYUE, A,
+o 222 T AHlx A e EASE FT8e 7/i
o] 1 &3l An **01 hFE-Eol7] W& l Hedonlc ZE
FHAoH, WA 2, A, @), v 2
27 SRR 484 H &

] 2~0]7] g &£ ol Utiltarian 0.2 R EH U 71£3 ZdqA =
AY, A8 UEYR, 28, UnlAlolAd 53 Zo] 7|s9 EA
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7F AT oo AAHA XY & % 71&9 989
Aul 229 Aol 9lof A A QI AH] 22 & Technology-enable=
mBetgon, A 22z off dN wg 5 Zo] 7|0
84 72 A 1 AAE FEeHE Aol o} Aue A

o @& #astAY 7)o 3kE <0 4§ Technolgoy-mediate
2 EFstath

A ATE sl 2 7t e 7, V1€ ol B H AH 2~
o B4 342 Y4 ESHE A 2B S AN O
2 Aeste] B0 883499t} Technology-mediate 274 ol A
= ;]:. e-bookﬂ %} oz OIEH ul—o 71-J,1.o l:ﬂ- /\l‘— Book
3} §89) o] A& o2 714 &3 Reference 71H 18]
2 2+23}99t}. Technology-enable HH A= An|S 27 o
Z A HZ 7P B2 AEEo] 2835t gle dEA
AR 29 A Y EYA 7He e} 7] A A o] 7H A
ol &g 23 744 53l Navigation AR A3 Ald

s,

A2 2

3.2 Holg 4

2 AFNA = 2 EE o EA ol A2 &7 A%
< BA37) Y3 Apple ARl AppStore databaseS E-&-3hc}.
AppStore= Applecl| Al ButYd o ZE]Al o] ThEEEE 93l
A ZsHs oA Z 9 o] 2" (marketplace)o] ™, & 237] 7}El 21
& Bl Aul2E AFsta otk fﬂ olH 35 f13f python
2798 &&3to] W ZE2IH S MLt on, o] & &3
Apple Appstoreol A A -3h= 7t 748 8] o] Mu]AE o) T gt
Title 2 Description-< <Figure 3>3 22 44 FM Je) 2 47
EEs

B AT 2&3taA sk 474 Fhel gl st
A dol e & 3¢ A= o <Table 1>3 2.

Table 1. Results of Data Collection

Category Number of data
Book 27,883
Reference 44,402
Navigation 19,356
Social Networking 35,000

33dolE AAY R 7= HE 75

HolB & +33 &, 3 H2E Holg & Bt} 723514
dlolHE WA 7]7] g tiol8 AAY #A& FPtsiTh
3¢ glolEf o) M Himl 8] 15 A AZ %, &8 (stopwords)
g AAS L, 24 £4S To] T =2 T3 tokenization) ¥
719 E WE S FEe3oH, B8] AA ¢ o L py-
thon 2.7.92] NLTK(natural language processing toolkit) 3} 7] 2] &
Zga3itt

719 E WHY 752 2A F 7HA #HAAM A2+ A
o AR, B4 S a3 2 9 71 EE At o] & vt
Bo g BAstE Wt 24, 447 Al 719EE

TASA &3 BE 719z taA B T AFHoR
771950 A4 L gofste Aol & dFolA 288 ~
TEE o] ZE] A o)A MM 29] - Alu| 2 HA A7 g RE
AH 2 FE GO Z o] R0l glom, Be 714 Ert 2HE

Qo] A8 A% 71% AUEE Bekshr) otk T
97 W2l £ AT HE A A1 EE TR AE3H

£ P BEARAT YWHOTE oS T UAS A3
o 19 =8 4R Bk WA AFH PYE FE3o] A
A BAZRE 1Y go] EHE Bo B MEEOE JYs
TGN} O BolEoR A ES WA, ol F 4
H2 Pe BEstel Az A9 271 A9se 94

‘<title> A8amp;B Podcast on the App Store on iTunes</title>', '<p itemprop="description”>A8tamp;B; Podcast brings you the most amazing m
‘<title> A+ Photo Stickers! on the App Store on iTunes </title>', '<p itemprop="description"> A+ Phato Stickers! is here in purikura form!<br/> «
‘<title> A+ Pickup Lines FREE on the App Store on iTunes</title>", '<p itemprop="description”>** DOWMNLOAD FOR FREE WHILE IT LASTS!!#**<

‘<title>A++ is Dating chat app on the App Store on iTunes</title>",

'<p itemprop="description”>What is A++7<br/>You dont have opportuni

"<title>A-club on the App Store on iTunes</title>', '<p itemprop="description">Denne appen er laget for deg som er medlem av a-club.<br/>
'<title>A-Cut-Above on the App Store on iTunes</title>", "<p itemprop="description”>A Cut Above was founded in Antwerp in 2008 as a one-

[

[

[

[

[

[

['<title>A-Dedo UCHILE on the App Store on iTunes</title>', '<p itemprop="description”>Esta aplicacin complementa la plataforma web A-Dec
[<title>A-social on the App Store on iTunes</title>", '<p itemprop="description”>Asocial unWapplicazione per chi non possiede profili sui soc
['<title>A-Tel Dialer on the App Store on iTunes</title>', "<p itemprop="description"=>A-Tel Dialer is a VoIP mobile dialer application that allow
['<title> AL Fitness Detmold on the App Store on iTunes</title>', '<p itemprop="description" > Dein Fitness-Studio to go!<br/> <br/>Die all inch
['<title=AS.D. Vairano Scalo on the App Store on iTunes</title>', "<p itemprop="description”>Risultati, news, foto, sponsors e tutte le notizie st
['<title=Al New on the App Store on iTunes</title>', '<p itemprop="description”>Al New Dialer is a VoIP mobile dialer application that allows
['<title=Al Report on the App Store on iTunes</title>', '<p itemprop="description”>App i AlReport sht aplikacioni i par i nj televizioni shqgiptar
['<title=AlDial on the App Store on iTunes</title>', '<p itemprop="description">A1Dial is a mobile app for iPhone and other smartphones, off
['<title>A1Plus New on the App Store on iTunes</title>', '<p itemprop="description”>A1Plus New Dialer is a VoIP mobile dialer application tha
['<title>A2 - Astral Affinity on the App Store on iTunes</title>', '<p itemprop="description”>A2 Astral Affinity es la primera calculadora astral «
['<title>A2 Love Cards on the App Store on iTunes</title>', '<p itemprop="description">White Valentine#'s day(March 14th) is coming! <br/>2
['<title=A21 on the App Store on iTunes</title=', '<p itemprop="description” > Connect with your favorite bartenders. Find out who is on the bai
['<title=A2z Canopies and Carports on the App Store on iTunes</title>', "<p itemprop="description”>With A2z Canopies and Carports App you
['<title=ASiL on the App Store on iTunes</title>', "<p itemprop="description”">This app is made for my GF&amp;me; to celebrate 100days since
['<title=A9VG on the App Store on iTunes</title>', '<p itemprop="description” > A9VG Forum Viewer<br/><br/>A9VG is a famous video game
['<title>A9VG on the App Store on iTunes</title>', '<p itemprop="description” > A9VG<br/>A9VGiphone 6iphone 6 plus<br/>-&gt-&gt;</p>1]
['<title=AA Agile Chat Search for WhatsApp on the App Store on iTunes</title>', '<p itemprop="description">First app to search chat history fc
['<title>AA Private Photo 8amp; Video Vault - Hide &amp; Lock Your Secret Album, Keep Photo &amp; Video Secure 8tamp; Safe on the App St
['<title>AA Valentine Cards on the App Store on iTunes</title>', '<p itemprop="description">Valentine#'s day is coming! <br/> <br/>Are you |

Figure 3. Example of Downloaded Services



6 %974
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HhY o FElA o] A B2 Z QI3 ojd &5 o] YojyeTtEs
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FAOE B 271 o] FAA ETHE Botetr] 98 79 E
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Bo] #8He 7IYEE NEEoE AEE § 4 719EE
53 Ui SHOZ <Table 2>9 Zo] BF3}Ah
71E 719 EY TAE o] A WA 0 o] Folxit,

mlo

B3} oz B &HH 719 = ok Bl 7%
AYEE 2ThEEY 714048 MO F Bk o & T
$%¢wz%ﬁ%alﬂﬂﬁm»ﬂ AUIEE 7)4848
Piko 2 o AHl 27k A T Q7] el

Flaal P 1%%(2010)011A1 A 20tE
[E RS = %%fau} B AN 2nlEZY] 7]
PN

ELE ERETES RL]

StEdo] 7lE 84 E T E1 X239, gAaZgo|, =utd
CPUZ YA E]Eﬂ _/,\_ilz_.r]]O-] Vel he __H]—E_:’-_ 0S, 2

NfEZ o EE|A o] o2 UHTh B AT A= =90 7]
9404 FEE YEHNT 84 9 7|E }5%101 84 7t
H1g & 7181, AZEY 0] 7|8 hd A= Hel 718 1

Table 2. Derived Keywords for the Service Elements

L s

28 #9444 02 Bo A TeE AEE o2
AA0H B 7|& 04T HOLE FHEAAT, Hobe A
ANE AN M 28 EshH o2 2937 I3 854 &
zol7] wge] Eelste] 134T <Tale 3> Bl 7%

I ES 1 71e 840 uhet e 2ot

ATt B2, Y AACE PO BAAYE
AEE T2 Bk EAIIE MElE 2 9= 0D

tho]-EA 3 & (term-document matrix) < vl stH, k&3 7
o] #ZHA At} ol d= EA Y F FolH, ks MHl A 7
AT 02 7& 19 EY £ ulet k& iHA A

oA A 7] =7F yehd IEE ojv]3in,

document 1 iy Kyg e By By Kaea oo Ky
document 2| _ | Kyy Koy =+ Ky Ky Kopeig = o
document d Koy kg = ko Kapr Kapro * Kagaen

olgA 757 719 & WE = oA 719 E FAEE YER

7] 913 WE 2 WSHT B A9 Z3 o] 74 A o &

ol AMul~Eo] 3k F4olgtr| Brke Brtd of &2 A o]

Ao AHEE I = ARl 279 88 sty A =

Zol7] g 7|9 =3 FAEE WY s7] S8 1= £

AEE YERE 9HEZ H3dY. AL A& N &

AF%(cosine similarity) & 283k AEstAT ZA FAE

Age FAEZE 03 1AH0] 9] he 7HA7] wEol EE3}7}

S AL Aol Athe A Wil &4 3 AR &

Aol dg] F&51 e WHolth(Yuan and Sun, 2005; Kang

etal, 2015). kA & Ao A= A AFE AR 1A

Category Extracted Keywords

Service Sez.irch, read, play, m'onitor, musicf theme, inte.rface,. location, f'eedback,' noti;e, secgrity, updat.e, track, producg,

activities write, record, customize, auto, social, easy, active, live, recognize, medical, interactive, talk, filter, watch, remind,
warn, process(31)

Service | Photo, camera, books, TV, friends, child, PDF, comics, email, internet, SMS, SNS, movie, software, time, social,

object language, game, map(19)

Table 3. Derived Keywords for the Technology Elements

Category | Technology Factor Related Keywords
Touchscreen touch, screen, kiosk, keypad(4)
Display 3D, graphic, retina, HD, definition, LCD, LED, AMOLED(8)
Hardware | Mobile CPU chip, task, cpu, memory(4)
Network signal, wireless, network, bluetooth, wifi, routing, connection, remote(8)
Other hardward audio, video, charge, battery, antenna, power(6)
Smartphone OS o0s, augment, GUI, platform, virtual(5)
Software | Smartphone application | DMB, GPS, payment, grid, RFID, NFC, multimedia, communication, navigation, virtual(10)
Security authentication, encryption, registration, packet, broadband(5)
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1) Book 7HE| 2L €]
A Book 7HE] 2:2] & Ak BA} AJH] 2

A 4

SZWYES

s =A5E S W A3 <Figure 4>9¥ Zow, 719E
ZAA 7120 2 A9 107] 7] Y EE <Table 4>0l] FA 8 H T

MH) 2 A #3410l 4+ book, child, e-mail, friends 5°] 54
go] =& 7|90, &5 FH A= easy, feedback, inter-
active, language *Ol e} 71 9} 1A dA = Yk &
AL AYH, T2 TFHOE Y& T IEE dhe HY
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_r?L Jl

M Service activity
I Service object

Figure 4. Service Network of the Book Category(Cutoff = 0.15)

<Figure 5> hook 7Hel 18] 9] 7]% B4 Y EY 22 Yehd
Aot} <Table 4>9] FAA Ao ZAFI] AHA HA
239 #4¥ 71< 9 audio, video 53 22 7|E} st o &

1&g AR vl w2 £EOE YgRT I8y o
2Zg o], 0S, Bet 52 vHd $£Fo 2 F451 YT} of
T UFEEY A #Y o ZEANH L IS FHE E5tstn
DA 7] ol Boy 1 EstE AH2BTE S 93l 7]
23l7)d) Al HA 238 BE 7)Eo] Aoz T4
ot ol 3 & 4 Sl

Touch screen

. Display
B Mobile cPu
. — - . Network
\';\;\ ) - Other hardware
\_ . Smartphone OS

Smartphone application
Security

Figure 5. Technology Network of the Book Category
(Cutoff = 0.05)

2) Navigation 7} 12.8]

<Figure 6> navigation 7HEl 12| &} A H] A~ 8.4 FA AT E
UERA A olH <Table 5> A4 A47F 22 49 107 719
TE AAZ Aolth. Aul 2 i S A& auto, map, loca-
tionZ Z-& 7] E7F B stA YEtH, o] & 719 =4 119
SHAl AAE 52 search, easy, interactive, location 522, na-
vigation & A &5 g AulxEo] FE& o] F1

M Service activity
M Service object

Figure 6. Service Network of the Navigation Category
(Cutoff = 0.15)

<Figure 7> navigation 7Hel 2] 9] 7]& Q4
ek Zlolth, 448 A5 £4 A3 A & 5 A%, GPS,
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Table 4. Centrality Measures for the top 10 Keywords in Book Category

Service-Book

Technology-Book

ID Degree Closeness  Eigenvector  Between ID Degree Closeness Eigenvector  Between
books 49 48 0.15 2.54 screen 42 59 0.21 79.80
child 49 48 0.15 2.54 touch 39 62 0.20 49.37
easy 49 48 0.15 2.54 navigation 37 64 0.20 19.80
email 49 48 0.15 2.54 network 37 64 0.20 34.24
feedback 49 48 0.15 2.54 video 37 64 0.20 19.80
friends 49 48 0.15 2.54 audio 36 65 0.20 19.91
game 49 48 0.15 2.54 connection 36 65 0.20 19.13
interactive 49 48 0.15 2.54 power 36 65 0.20 16.90
language 49 48 0.15 2.54 platform 34 67 0.19 19.00
play 49 48 0.15 2.54 graphic 33 68 0.19 18.94

Table 5. Centrality for the Top 10 Keywords in Navigation Category
Service-Navigation Technology-Navigation

ID Degree Closeness  Eigenvector  Between ID Degree Closeness Eigenvector  Between
auto 49 48 0.15 6.93 aps 45 50 0.19 63.89
friends 49 48 0.15 6.93 battery 44 51 0.19 55.32
internet 49 48 0.15 6.93 navigation 44 51 0.19 41.44
location 49 48 0.15 6.93 network 43 52 0.19 54.34
map 49 48 0.15 6.93 screen 42 53 0.19 29.50
record 49 48 0.15 6.93 touch 42 53 0.19 25.90
search 49 48 0.15 6.93 connection 41 54 0.19 25.99
time 49 48 0.15 6.93 wifi 40 55 0.19 23.71
camera 48 49 0.15 3.85 power 39 56 0.18 33.18
email 48 49 0.15 3.85 signal 39 56 0.18 25.22

battery, navigationZ Z-& o] Ze| A o] H 719 =7t A 719 = 3) Reference 71| 2]

2 Yeon, connection power, signal, wifi, network 52 4|
EQ T #4 71958 A TAA o] =4 YER T OIh U
H Aol 7] &< *}RQ A HlEE £ £A4 5ol FL 7€
Heto 2 1Y AL ALY ) Adx8E dolgn

AZET of Fhe| e 9] A5 g hel g ol e 7lE e
7F IREHA debudes A0 1 45 RAE oS DA A
© 2 YehY, navigation 7H8| 28] 7} 7]3?«] Aol j$- =T

£ <Figure 1>9] BEFAA 4T 558 7o) 3f= Aol

Touch screen
M oisplay
B vobile cru
B Network
I Other hardware
I smartphone 0s
Smartphone application
- Security

Figure 7. Technology Network of the Navigation Category
(Cutoff = 0.15)

<Figure 8> Reference 7HE 12| &] A1 2~ #A o A S U E
93 24 2342 ehd Zlolth Aulz thg B oA E &
Sk camera, email, internet, language, e-mail, photo & utility 2]
OS2 FEHe dxA 71927 T4l = Uehdt A
H| 2~ g5 2o A = search, easy, interface 5 71 ¢ =9 &

Al QA = of At

M Service activity
M Service object

Figure 8. Service Network of the Reference Category
(Cutoff = 0.15)
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Table 6. Centrality for the Top 10 Keywords in Reference Category

Service-Reference Technology-Reference
ID Degree Closeness Eigenvector  Between ID Degree Closeness  Eigenvector  Between
auto 49 48 0.15 3.57 touch 45 48 0.19 30.44
camera 49 48 0.15 3.57 audio 44 49 0.18 42.93
easy 49 48 0.15 3.57 connection 44 49 0.19 22.76
email 49 48 0.15 3.57 power 44 49 0.19 23.68
friends 49 48 0.15 3.57 video 44 49 0.18 28.50
interface 49 48 0.15 3.57 network 43 50 0.18 33.81
internet 49 48 0.15 3.57 screen 42 51 0.18 14.40
photo 49 48 0.15 3.57 virtual 41 52 0.18 12.55
search 49 48 0.15 3.57 3d 40 53 0.18 9.76
time 49 48 0.15 3.57 gps 40 53 0.18 10.68
<Figure 9> 71407 MESAE, <Table 6> F44 A o= SNSAol A Thekat Feje] Belvirio] YR ET} o] of
FE B35 129 touch, audio, 3d, gps, video, virtual 53 2 A7 o8 FZHT}

ZEZ of Zg Aol #d 71 oM TAd0l A YE

Ue e ¢4 4 9o o= Reference 7HE 18] 9] 7§ 7] &9 /. :Z:ﬁ:ﬁjﬁ:
EAzE Mul2ES Ao R o] FYATIAY 28] e ! ! <

A Mrl2Fo] ol EAs] W Aoz A4, &

& platform, virtual 53 22 2PtEE os7] €5 Bo| YERE

th. o] o] 7| aLg] 8] 7]eEol FE B AHI2EF 9 H

cEAEF 9L gEd Aoz A4dE "

Pplatform Figure 10. Service Network of the Social Network Category
(Cutoff = 0.15)
" Touch screen
) .Display
B Vobite cru
. Network
- Other hardware
. ®ireless . omickratinn . Smartphone OS
H"‘“.. " o il Smartphone application
iy Sl ks Security 7 ™
Figure 9. Technology Network of the Reference Category — a i : i _.;"“jh
. > = ' isplay
(CUtOff = 005) Ssignal =2 B vobite cpu
" . Network
X L - Other hardware
4) Social Networking 7} 1.2] ! . r - e f;pmuon
np 2t 0 2 social networking 7}E] 1 ﬂ"ﬂ g3 24 Age : tentca secuty
<Figure 10>01 A A Bl 2A A o] =L friends 7] Y =& 2 Figure 11. Technology Network of the Social Network Category
42 GUT AM2 S5 2L g AR Qe o (Cutoff = 0.05)
T 28 ARl2TF R 94 25 dAE Aee I
He ) A2y A JJri nol}, <Table 4>+ 7t 7bE| 2] o] ARl B 7|2 54 & 2ok 7

S22 <Figure 11> 71&€ AA-AM Y 71Y9E HEHYZ o] <Table 8>t}
£ YEehA A o™, network, connection, wifi, bluetooth, social 5
SJUES D #H 71957 AR AF SHAA w$ =4 @) Al =-7 & B 24
Rt touch, screen, retina, hd, video, audio 53 Z& tJ~ Au A B4 714 #3402 7+ 71
=

=l 3 FEjuhof 71929 AR A =4 YEdd, & 7 st el g 7]
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Table 7. Centrality for the Top 10 Keywords in Social Network Category

Service-Social Technology-Social

ID Degree Closeness  Eigenvector  Between ID Degree Closeness Eigenvector Between
auto 49 48 0.15 1.26 network 44 49 0.19 50.22
camera 49 48 0.15 1.26 touch 43 50 0.19 33.39
easy 49 48 0.15 1.26 communication 42 51 0.19 35.38
email 49 48 0.15 1.26 connection 42 51 0.19 35.71
feedback 49 48 0.15 1.26 platform 42 51 0.19 21.06
filter 49 48 0.15 1.26 screen 40 53 0.18 24.94
friends 49 48 0.15 1.26 video 40 53 0.18 16.56
game 49 48 0.15 1.26 audio 39 54 0.18 11.26
internet 49 48 0.15 1.26 battery 39 54 0.18 14.08
language 49 48 0.15 1.26 bluetooth 39 54 0.18 23.34

Table 8. Service and Technological Characteristics for Each Category

Category Service Keyword Network Service Keyword Network
Book o Support easy reading and active working | Mostly touch-screen technology
Reference * Support various kinds Of_ utility Mostly smartphone application or smartphone os technology
o Search keywords are actively employed
Navigation ° Support easy and convenient navigation | Mostly hetV\_/ork technology keywords including GPS, battery,
services and navigation
Social Networking | ° Integrated with customers’ daily life Mostly smartphone application keywords

ol Aosltt £ 7|& 71 =S ME 2 719 27 oA AA
Hof A sotshes HA o] BRsit &, 7] 719 =9k A
Hl 2 719158 @ VI EY A Qbell ZFAA o5 BAE 1t
oLL]._L. 7o) g g 3t}
Z Fhelarg el i F3 4

ox

FAste} 71912 34

A7 =& 49 207 719 =] AtstE FAN AFE =
= <Table 9>9 FAHo] 9on, A4 7|9
55 o] 9l

=% 23
A

2|4 <Appendix A>] %

. Service activity
[l service object
Touch screen

Display

= B Mobile CPU

. Network
= . Other hardware
bt Smartphone OS
/ﬁ\ / . Smartphone
application

Security

Figure 12. Technology-Service Integrated Network for the Book
Category(Cutoff = 0.15)

AA <Figure 12>°] book 7}el 18] &) 749 717 HIWskA U
B ]%fﬂﬁ’\ e oo 23 HA /1&H HAG
HE5Eo|T Z AL AR Hiﬂsﬂ—z,—‘- Z2aR g olg A

St AHl Ao RIS A 45T &S ¢ 4 3tk B3 H
2 D 238 A4 7)< SA read, record, music, interface 5}
2o gys e AA A e Aol AU

. Service activity
- W service object
e Touch screen
Display
Mobile CPU
= Network
Other hardware
Smartphone OS
Smartphone
application
Security

Figure 13. Technology-Service Integrated Network for the
Navigation Category(Cutoff = 0.15)

<Figure 13>2] Navigation 7}&| &) o O3t 7] &-A Bl =~ §F
HAE AW B o] FHe g oA 7 FAA o] =A LE
UE 7)€ 24 E <Table 9> 4 & 4= 9159 screen, 3d 53}
2L g2aEy o] &4, navigation, gps 53 2L 7€ 4 E9)
o, A H] 2 2 o] A= easy, search, search, location, map, inter-
net 5 & thf Aul 2 719 AR o] EA UERE
o} o] & vlHAlo] A 7hel 1) o EA T A A 07 HA E of

9= Ay wmy ofLje} o] 7hE) 12)9) A% B e T of 1]
8 493l 7] - A2 faske AABHTS L 59
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Table 9. Keyword Centrality for the Integrated Network

technology service
1D Degree Eigenvector Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness
audio 1.000 0.184 1.014 0.017 books 0.851 0.162 0.929 0.013
touch 1.000 0.184 1.014 0.017 play 0.851 0.161 0.929 0.014
connection 0.980 0.182 1.000 0.015 read 0.851 0.161 0.929 0.014
network 0.980 0.182 1.000 0.016 time 0.851 0.161 0.929 0.014
platform 0.980 0.182 1.000 0.016 easy 0.830 0.161 0.917 0.011
video 0.980 0.182 1.000 0.016 interactive 0.830 0.160 0.917 0.012
graphic 0.959 0.179 0.986 0.015 internet 0.830 0.161 0.917 0.011
memory 0.959 0.180 0.986 0.014 search 0.809 0.159 0.905 0.009
Book | Mavigation 0.959 0.180 0.986 0.014 auto 0.787 0.158 0.894 0.008
power 0.959 0.181 0.986 0.014 feedback 0.787 0.155 0.894 0.009
retina 0.959 0.181 0.986 0.014 game 0.787 0.156 0.894 0.010
screen 0.959 0.181 0.986 0.014 interface 0.787 0.156 0.894 0.009
wifi 0.959 0.179 0.986 0.015 language 0.787 0.155 0.894 0.010
3d 0.939 0.177 0.972 0.014 software 0.787 0.155 0.894 0.029
definition 0.939 0.177 0.972 0.013 email 0.766 0.156 0.883 0.007
hd 0.939 0.177 0.972 0.014 friends 0.766 0.156 0.883 0.007
multimedia 0.939 0.177 0.972 0.014 live 0.766 0.150 0.883 0.015
communication 0.918 0.173 0.959 0.014 music 0.766 0.152 0.883 0.010
task 0.918 0.175 0.959 0.012 record 0.766 0.155 0.883 0.008
virtual 0.918 0.175 0.959 0.012 social 0.766 0.155 0.883 0.007
technology service
1D Degree Eigenvector Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness
screen 1.000 0.181 1.000 0.018 easy 0.938 0.166 0.960 0.028
wifi 1.000 0.181 1.000 0.018 map 0.938 0.168 0.960 0.019
3d 0.980 0.180 0.986 0.015 time 0.938 0.168 0.960 0.019
audio 0.980 0.178 0.986 0.017 email 0.917 0.167 0.947 0.017
battery 0.980 0.180 0.986 0.015 location 0.917 0.167 0.947 0.016
charge 0.980 0.180 0.986 0.015 search 0.875 0.163 0.923 0.014
connection 0.980 0.180 0.986 0.016 track 0.875 0.162 0.923 0.015
gps 0.980 0.180 0.986 0.015 internet 0.854 0.161 0.911 0.012
Navigation navigation 0.980 0.180 0.986 0.016 update 0.854 0.160 0.911 0.022
network 0.980 0.180 0.986 0.015 friends 0.833 0.159 0.900 0.019
power 0.980 0.180 0.986 0.015 software 0.833 0.160 0.900 0.011
touch 0.980 0.180 0.986 0.016 auto 0.813 0.157 0.889 0.018
video 0.959 0.179 0.973 0.013 interface 0.813 0.157 0.889 0.010
platform 0.939 0.177 0.960 0.012 process 0.813 0.157 0.889 0.011
remote 0.918 0.173 0.947 0.012 camera 0.792 0.154 0.878 0.009
signal 0.918 0.173 0.947 0.012 read 0.792 0.156 0.878 0.009
virtual 0.918 0.173 0.947 0.012 watch 0.792 0.154 0.878 0.009
communication 0.898 0.171 0.935 0.011 feedback 0.771 0.155 0.867 0.007
memory 0.898 0.168 0.935 0.013 live 0.771 0.155 0.867 0.007
registration 0.898 0.171 0.935 0.011 photo 0.771 0.156 0.867 0.007
technology service
1D Degree Eigenvector Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness
power 1.000 0.170 1.000 0.015 email 0.979 0.162 0.986 0.014
touch 1.000 0.170 1.000 0.015 location 0.979 0.162 0.986 0.014
audio 0.980 0.168 0.986 0.013 search 0.979 0.162 0.986 0.014
connection 0.980 0.169 0.986 0.012 time 0.979 0.162 0.986 0.014
Reference | gpg 0.980 0.169 0.986 0.012  |read 0.957 0.159 0.973 0.017
retina 0.980 0.169 0.986 0.013 easy 0.936 0.159 0.960 0.011
screen 0.980 0.169 0.986 0.012 internet 0.936 0.160 0.960 0.010
wifi 0.980 0.169 0.986 0.012 friends 0.915 0.157 0.947 0.011
communication 0.959 0.168 0.972 0.011 auto 0.894 0.155 0.935 0.009
definition 0.959 0.167 0.972 0.012 software 0.894 0.156 0.935 0.009
hd 0.959 0.167 0.972 0.012 write 0.894 0.154 0.935 0.014




12 Youngjung Geum - Hyejong Min
navigation 0.959 0.168 0.972 0.011 camera 0.872 0.149 0.923 0.013
network 0.959 0.168 0.972 0.011 interactive 0.872 0.154 0.923 0.008
registration 0.959 0.167 0.972 0.012 language 0.872 0.153 0.923 0.008
task 0.959 0.168 0.972 0.011 map 0.872 0.152 0.923 0.008
Reference | video 0.959 0.168 0.972 0.011 play 0.872 0.154 0.923 0.008
virtual 0.959 0.168 0.972 0.011 process 0.872 0.153 0.923 0.008
3d 0.939 0.167 0.959 0.009 security 0.872 0.152 0.923 0.009
battery 0.939 0.165 0.959 0.010 interface 0.851 0.151 0.911 0.007
charge 0.939 0.165 0.959 0.010 live 0.851 0.150 0.911 0.007
technology service
ID Degree Eigenvector ~ Closeness Betweenness 1D Degree  Eigenvector Closeness Betweenness

communication 1.000 0.173 1.000 0.013 easy 1.000 0.164 1.000 0.015
gps 1.000 0.173 1.000 0.013 friends 1.000 0.164 1.000 0.015
navigation 1.000 0.173 1.000 0.013 time 1.000 0.164 1.000 0.015
network 1.000 0.173 1.000 0.013 internet 0.979 0.163 0.986 0.014
platform 1.000 0.173 1.000 0.013 email 0.957 0.161 0.973 0.013
screen 1.000 0.173 1.000 0.013 record 0.957 0.160 0.973 0.013
touch 1.000 0.173 1.000 0.013 social 0.957 0.161 0.973 0.013
video 1.000 0.173 1.000 0.013 write 0.957 0.161 0.973 0.013
Social | audio 0.980 0.171 0.986 0.012 sms 0.936 0.159 0.960 0.012
charge 0.980 0.171 0.986 0.012 location 0.915 0.155 0.947 0.012
connection 0.980 0.171 0.986 0.012 read 0.915 0.157 0.947 0.011
registration 0.980 0.171 0.986 0.012 photo 0.894 0.156 0.935 0.010
battery 0.959 0.168 0.972 0.011 search 0.894 0.154 0.935 0.011
retina 0.959 0.168 0.972 0.011 update 0.894 0.156 0.935 0.009
virtual 0.959 0.169 0.972 0.011 camera 0.872 0.154 0.923 0.009
wifi 0.959 0.168 0.972 0.011 language 0.872 0.152 0.923 0.009
3d 0.939 0.163 0.959 0.011 map 0.872 0.155 0.923 0.008
bluetooth 0.939 0.166 0.959 0.010 software 0.872 0.154 0.923 0.008
hd 0.939 0.165 0.959 0.011 interface 0.851 0.152 0.911 0.008
memory 0.939 0.165 0.959 0.010 live 0.851 0.152 0.911 0.008

<Figure 14> reference 7Hel L]0l )3} 7] &-Anl 2~ ¢
HESZE ekl Z3olth, 53] power 53 o] B 74| 2L
ol ie FEHOR HolA] o= 7]E7] 92 $AA AT
7b FEHHOH, AH 2 A9 EY FAE A5 B FHEH I
gl Hlg) Azt =A Y ol = thgd o] Fhe ALzt o
F3 MR 2E A Dt7] 7ol 7] E-A 2 AA o A AH] 2
TAR AT AU R £ Aoz AZtEH,
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Figure 14. Technology-Service Integrated Network for the
Reference Category(Cutoff = 0.15)
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Figure 15. Technology-Service Integrated Network for the Social
Network Category(Cutoff = 0.15)
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Table 10. Network Complexity Index

book navigation reference social
Avg Degree 2 4.244898 0.836735 0.857143
Indeg H-Index 7 9 3 4
Deg Centralization 0.108599 0.233599 0.112145 0.111702
Out-Central 0.106337 0.228733 0.109809 0.109375
In-Central 0.276476 0.398872 0.173611 0.194444
Density 0.041667 0.088435 0.017432 0.017857

Table 11. Convergence Characteristics for the Integrated Network

Category Main convergence factors Type Complexity
Book o Activities related to the audio, screen, language translate, and touch | Service-support convergence Medium
_ = Technologies such as smartphone os or applications . .
Navigation . . Interactive convergence High
o High level of technology-service convergence
o Activities such as telecommunication and network/Internet Network-based passive
Reference . Low
connection convergence
Social ° Video and network-related keywords Network-based passive Low
Networking | = Technology is well integrated with service activities convergence
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<Appendix A> 7]&-AH] & §3 VI EQ o) B AA 719 = T A5

technology service
ID Degree Eigenvector ~ Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness

audio 1.000 0.184 1.014 0.017 books 0.851 0.162 0.929 0.013
touch 1.000 0.184 1.014 0.017 play 0.851 0.161 0.929 0.014
connection 0.980 0.182 1.000 0.015 read 0.851 0.161 0.929 0.014
network 0.980 0.182 1.000 0.016 time 0.851 0.161 0.929 0.014
platform 0.980 0.182 1.000 0.016 easy 0.830 0.161 0.917 0.011
video 0.980 0.182 1.000 0.016 interactive 0.830 0.160 0.917 0.012
graphic 0.959 0.179 0.986 0.015 internet 0.830 0.161 0.917 0.011
memory 0.959 0.180 0.986 0.014 search 0.809 0.159 0.905 0.009
navigation 0.959 0.180 0.986 0.014 auto 0.787 0.158 0.894 0.008
power 0.959 0.181 0.986 0.014 feedback 0.787 0.155 0.894 0.009
retina 0.959 0.181 0.986 0.014 game 0.787 0.156 0.894 0.010
screen 0.959 0.181 0.986 0.014 interface 0.787 0.156 0.894 0.009
wifi 0.959 0.179 0.986 0.015 language 0.787 0.155 0.894 0.010
3d 0.939 0.177 0.972 0.014 software 0.787 0.155 0.894 0.029
definition 0.939 0.177 0.972 0.013 email 0.766 0.156 0.883 0.007
hd 0.939 0.177 0.972 0.014 friends 0.766 0.156 0.883 0.007
multimedia 0.939 0.177 0.972 0.014 live 0.766 0.150 0.883 0.015
communication 0.918 0.173 0.959 0.014 music 0.766 0.152 0.883 0.010
task 0.918 0.175 0.959 0.012 record 0.766 0.155 0.883 0.008
virtual 0.918 0.175 0.959 0.012 social 0.766 0.155 0.883 0.007
gps 0.898 0.171 0.934 0.012 track 0.766 0.149 0.883 0.011
charge 0.878 0.168 0.934 0.012 tv 0.766 0.155 0.883 0.008
led 0.878 0.168 0.934 0.011 watch 0.766 0.153 0.883 0.009
Book | remote 0.878 0.170 0.934 0.011 photo 0.745 0.149 0.872 0.013
0s 0.857 0.164 0.922 0.011 process 0.745 0.153 0.872 0.007
payment 0.857 0.164 0.910 0.011 active 0.723 0.146 0.861 0.008
registration 0.837 0.161 0.910 0.010 camera 0.723 0.148 0.861 0.012
battery 0.796 0.155 0.876 0.008 child 0.723 0.150 0.861 0.005
bluetooth 0.796 0.155 0.887 0.009 pdf 0.723 0.141 0.861 0.028
signal 0.796 0.156 0.887 0.009 update 0.723 0.150 0.861 0.006
wireless 0.673 0.134 0.825 0.006 write 0.723 0.149 0.861 0.006
grid 0.653 0.131 0.815 0.006 comics 0.681 0.144 0.841 0.004
chip 0.633 0.125 0.806 0.005 location 0.681 0.145 0.841 0.004
augment 0.449 0.091 0.709 0.002 map 0.681 0.142 0.841 0.005
qui 0.449 0.090 0.716 0.002 movie 0.660 0.136 0.831 0.005
kiosk 0.388 0.078 0.701 0.002 security 0.660 0.134 0.831 0.006
routing 0.306 0.060 0.668 0.001 theme 0.660 0.141 0.831 0.004
authentication 0.265 0.052 0.662 0.001 customize 0.638 0.137 0.822 0.003
keypad 0.245 0.050 0.650 0.001 notice 0.638 0.137 0.822 0.003
broadband 0.224 0.046 0.644 0.001 talk 0.638 0.137 0.822 0.003
encryption 0.184 0.037 0.632 0.000 medical 0.596 0.126 0.803 0.004
Icd 0.184 0.038 0.632 0.000 produce 0.532 0.115 0.777 0.003
packet 0.184 0.037 0.632 0.000 sms 0.511 0.110 0.769 0.002
antenna 0.061 0.012 0.576 0.000 filter 0.489 0.108 0.761 0.002
cpu 0.020 0.004 0.557 0.000 recognize 0.489 0.109 0.761 0.002
nfc 0.020 0.004 0.544 0.000 monitor 0.383 0.086 0.722 0.001
rfid 0.000 0.000 0.000 0.000 remind 0.362 0.082 0.715 0.001
warn 0.255 0.056 0.681 0.000

sns 0.234 0.053 0.675 0.000
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technology service
ID Degree Eigenvector  Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness

screen 1.000 0.181 1.000 0.018 easy 0.938 0.166 0.960 0.028
wifi 1.000 0.181 1.000 0.018 map 0.938 0.168 0.960 0.019
3d 0.980 0.180 0.986 0.015 time 0.938 0.168 0.960 0.019
audio 0.980 0.178 0.986 0.017 email 0.917 0.167 0.947 0.017
battery 0.980 0.180 0.986 0.015 location 0.917 0.167 0.947 0.016
charge 0.980 0.180 0.986 0.015 search 0.875 0.163 0.923 0.014
connection 0.980 0.180 0.986 0.016 track 0.875 0.162 0.923 0.015
gps 0.980 0.180 0.986 0.015 internet 0.854 0.161 0.911 0.012
navigation 0.980 0.180 0.986 0.016 update 0.854 0.160 0.911 0.022
network 0.980 0.180 0.986 0.015 friends 0.833 0.159 0.900 0.019
power 0.980 0.180 0.986 0.015 software 0.833 0.160 0.900 0.011
touch 0.980 0.180 0.986 0.016 auto 0.813 0.157 0.889 0.018
video 0.959 0.179 0.973 0.013 interface 0.813 0.157 0.889 0.010
platform 0.939 0.177 0.960 0.012 process 0.813 0.157 0.889 0.011
remote 0.918 0.173 0.947 0.012 camera 0.792 0.154 0.878 0.009
signal 0.918 0.173 0.947 0.012 read 0.792 0.156 0.878 0.009
virtual 0.918 0.173 0.947 0.012 watch 0.792 0.154 0.878 0.009
communication 0.898 0.171 0.935 0.011 feedback 0.771 0.155 0.867 0.007
memory 0.898 0.168 0.935 0.013 live 0.771 0.155 0.867 0.007
registration 0.898 0.171 0.935 0.011 photo 0.771 0.156 0.867 0.007
routing 0.898 0.171 0.935 0.011 active 0.750 0.150 0.857 0.007
0s 0.878 0.167 0.923 0.010 interactive 0.750 0.154 0.857 0.006
retina 0.857 0.164 0.911 0.010 record 0.750 0.151 0.857 0.007
Navigation | wireless 0.857 0.164 0.911 0.010 social 0.750 0.153 0.857 0.008
bluetooth 0.837 0.161 0.899 0.009 language 0.729 0.147 0.847 0.007
hd 0.837 0.161 0.899 0.009 filter 0.708 0.147 0.837 0.005
payment 0.837 0.162 0.899 0.009 game 0.708 0.148 0.837 0.005
graphic 0.776 0.149 0.867 0.008 monitor 0.708 0.143 0.837 0.007
grid 0.776 0.150 0.867 0.008 notice 0.708 0.146 0.837 0.006
chip 0.735 0.142 0.846 0.007 play 0.708 0.148 0.837 0.005
led 0.714 0.141 0.836 0.006 security 0.708 0.141 0.837 0.008
task 0.714 0.140 0.836 0.006 sms 0.708 0.144 0.837 0.006
multimedia 0.612 0.121 0.790 0.005 write 0.708 0.142 0.837 0.007
definition 0.551 0.111 0.765 0.004 customize 0.688 0.143 0.828 0.005
gui 0.490 0.097 0.741 0.003 music 0.646 0.138 0.809 0.003
antenna 0.429 0.087 0.719 0.002 pdf 0.646 0.132 0.809 0.005
Icd 0.429 0.085 0.719 0.002 remind 0.625 0.132 0.800 0.004
encryption 0.347 0.071 0.691 0.001 theme 0.604 0.124 0.791 0.006
keypad 0.306 0.063 0.678 0.001 warn 0.604 0.128 0.791 0.003
packet 0.286 0.058 0.665 0.001 tv 0.563 0.119 0.774 0.003
broadband 0.265 0.053 0.659 0.001 talk 0.542 0.118 0.766 0.002
kiosk 0.265 0.055 0.665 0.001 movie 0.521 0.114 0.758 0.002
authentication 0.245 0.051 0.659 0.001 medical 0.500 0.109 0.750 0.002
augment 0.224 0.044 0.647 0.001 books 0.479 0.101 0.742 0.003
cpu 0.224 0.046 0.647 0.001 child 0.479 0.104 0.742 0.002
rfid 0.143 0.028 0.614 0.000 recognize 0.479 0.105 0.742 0.002
amoled 0.041 0.009 0.593 0.000 produce 0.458 0.101 0.735 0.002
nfc 0.041 0.008 0.579 0.000 sns 0.188 0.043 0.649 0.000
comics 0.146 0.033 0.637 0.000
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technology service
1D Degree Eigenvector ~ Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness

power 1.000 0.170 1.000 0.015 email 0.979 0.162 0.986 0.014
touch 1.000 0.170 1.000 0.015 location 0.979 0.162 0.986 0.014
audio 0.980 0.168 0.986 0.013 search 0.979 0.162 0.986 0.014
connection 0.980 0.169 0.986 0.012 time 0.979 0.162 0.986 0.014
gps 0.980 0.169 0.986 0.012 read 0.957 0.159 0.973 0.017
retina 0.980 0.169 0.986 0.013 easy 0.936 0.159 0.960 0.011
screen 0.980 0.169 0.986 0.012 internet 0.936 0.160 0.960 0.010
wifi 0.980 0.169 0.986 0.012 friends 0.915 0.157 0.947 0.011
communication 0.959 0.168 0.972 0.011 auto 0.894 0.155 0.935 0.009
definition 0.959 0.167 0.972 0.012 software 0.894 0.156 0.935 0.009
hd 0.959 0.167 0.972 0.012 write 0.894 0.154 0.935 0.014
navigation 0.959 0.168 0.972 0.011 camera 0.872 0.149 0.923 0.013
network 0.959 0.168 0.972 0.011 interactive 0.872 0.154 0.923 0.008
registration 0.959 0.167 0.972 0.012 language 0.872 0.153 0.923 0.008
task 0.959 0.168 0.972 0.011 map 0.872 0.152 0.923 0.008
video 0.959 0.168 0.972 0.011 play 0.872 0.154 0.923 0.008
virtual 0.959 0.168 0.972 0.011 process 0.872 0.153 0.923 0.008
3d 0.939 0.167 0.959 0.009 security 0.872 0.152 0.923 0.009
battery 0.939 0.165 0.959 0.010 interface 0.851 0.151 0.911 0.007
charge 0.939 0.165 0.959 0.010 live 0.851 0.150 0.911 0.007
graphic 0.939 0.165 0.959 0.010 update 0.851 0.152 0.911 0.007
memory 0.939 0.167 0.959 0.009 feedback 0.830 0.148 0.899 0.007
0s 0.939 0.165 0.959 0.011 music 0.830 0.149 0.899 0.006
Reference | platform 0.939 0.167 0.959 0.009 photo 0.830 0.149 0.899 0.007
payment 0.918 0.164 0.946 0.009 record 0.830 0.148 0.899 0.007
remote 0.918 0.164 0.946 0.009 sms 0.830 0.148 0.899 0.006
grid 0.898 0.160 0.934 0.008 track 0.830 0.150 0.899 0.006
multimedia 0.898 0.161 0.934 0.008 watch 0.830 0.150 0.899 0.006
signal 0.898 0.161 0.934 0.008 active 0.809 0.146 0.888 0.006
wireless 0.878 0.158 0.922 0.008 filter 0.809 0.145 0.888 0.006
bluetooth 0.837 0.149 0.898 0.008 game 0.809 0.147 0.888 0.006
led 0.837 0.151 0.898 0.007 pdf 0.809 0.145 0.888 0.006
routing 0.714 0.130 0.834 0.005 social 0.809 0.141 0.888 0.012
broadband 0.653 0.120 0.806 0.004 tv 0.809 0.145 0.888 0.006
chip 0.633 0.115 0.797 0.004 books 0.766 0.141 0.867 0.005
gui 0.633 0.116 0.797 0.004 monitor 0.766 0.141 0.867 0.005
keypad 0.612 0.113 0.788 0.004 talk 0.766 0.142 0.867 0.004
Icd 0.592 0.109 0.779 0.003 customize 0.745 0.139 0.856 0.004
authentication 0.510 0.093 0.746 0.003 movie 0.723 0.134 0.846 0.004
cpu 0.490 0.089 0.738 0.003 produce 0.723 0.135 0.846 0.004
kiosk 0.449 0.083 0.723 0.002 medical 0.702 0.131 0.836 0.004
packet 0.449 0.083 0.723 0.002 theme 0.702 0.133 0.836 0.003
antenna 0.367 0.068 0.688 0.001 child 0.681 0.128 0.827 0.003
augment 0.327 0.061 0.681 0.001 notice 0.638 0.121 0.808 0.003
encryption 0.265 0.050 0.662 0.001 recognize 0.596 0.115 0.790 0.002
nfc 0.163 0.031 0.632 0.000 remind 0.511 0.099 0.757 0.002
rfid 0.082 0.015 0.605 0.000 warn 0.298 0.056 0.684 0.001
comics 0.234 0.046 0.665 0.000

sns 0.170 0.033 0.647 0.000
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technology service
ID Degree Eigenvector  Closeness Betweenness ID Degree  Eigenvector Closeness Betweenness

communication 1.000 0.173 1.000 0.013 easy 1.000 0.164 1.000 0.015
gps 1.000 0.173 1.000 0.013 friends 1.000 0.164 1.000 0.015
navigation 1.000 0.173 1.000 0.013 time 1.000 0.164 1.000 0.015
network 1.000 0.173 1.000 0.013 internet 0.979 0.163 0.986 0.014
platform 1.000 0.173 1.000 0.013 email 0.957 0.161 0.973 0.013
screen 1.000 0.173 1.000 0.013 record 0.957 0.160 0.973 0.013
touch 1.000 0.173 1.000 0.013 social 0.957 0.161 0.973 0.013
video 1.000 0.173 1.000 0.013 write 0.957 0.161 0.973 0.013
audio 0.980 0.171 0.986 0.012 sms 0.936 0.159 0.960 0.012
charge 0.980 0.171 0.986 0.012 location 0.915 0.155 0.947 0.012
connection 0.980 0.171 0.986 0.012 read 0.915 0.157 0.947 0.011
registration 0.980 0.171 0.986 0.012 photo 0.894 0.156 0.935 0.010
battery 0.959 0.168 0.972 0.011 search 0.894 0.154 0.935 0.011
retina 0.959 0.168 0.972 0.011 update 0.894 0.156 0.935 0.009
virtual 0.959 0.169 0.972 0.011 camera 0.872 0.154 0.923 0.009
wifi 0.959 0.168 0.972 0.011 language 0.872 0.152 0.923 0.009
3d 0.939 0.163 0.959 0.011 map 0.872 0.155 0.923 0.008
bluetooth 0.939 0.166 0.959 0.010 software 0.872 0.154 0.923 0.008
hd 0.939 0.165 0.959 0.011 interface 0.851 0.152 0.911 0.008
memory 0.939 0.165 0.959 0.010 live 0.851 0.152 0.911 0.008
multimedia 0.939 0.166 0.959 0.010 music 0.851 0.152 0.911 0.008
power 0.939 0.166 0.959 0.010 play 0.830 0.150 0.899 0.007
encryption 0.898 0.159 0.934 0.009 talk 0.830 0.149 0.899 0.007
Social | payment 0.898 0.159 0.934 0.009 customize 0.809 0.147 0.888 0.007
task 0.898 0.160 0.934 0.009 feedback 0.809 0.149 0.888 0.006
grid 0.878 0.156 0.922 0.009 game 0.809 0.148 0.888 0.006
remote 0.878 0.155 0.922 0.009 track 0.809 0.149 0.888 0.006
wireless 0.878 0.157 0.922 0.009 watch 0.809 0.149 0.888 0.006
graphic 0.857 0.150 0.910 0.009 active 0.787 0.143 0.877 0.006
0s 0.857 0.155 0.910 0.008 auto 0.787 0.146 0.877 0.005
signal 0.857 0.153 0.910 0.008 security 0.787 0.146 0.877 0.005
definition 0.837 0.151 0.898 0.007 notice 0.766 0.139 0.867 0.006
authentication 0.816 0.148 0.887 0.007 interactive 0.745 0.141 0.856 0.004
chip 0.694 0.128 0.825 0.005 process 0.745 0.141 0.856 0.004
led 0.694 0.128 0.825 0.005 remind 0.723 0.132 0.846 0.005
kiosk 0.531 0.099 0.754 0.003 tv 0.723 0.133 0.846 0.005
routing 0.510 0.094 0.746 0.003 movie 0.702 0.134 0.836 0.003
keypad 0.490 0.091 0.738 0.002 filter 0.681 0.130 0.827 0.003
broadband 0.449 0.084 0.723 0.002 monitor 0.681 0.126 0.827 0.004
gui 0.408 0.076 0.709 0.002 theme 0.681 0.127 0.827 0.004
Icd 0.408 0.076 0.709 0.002 pdf 0.660 0.124 0.817 0.003
nfc 0.408 0.078 0.709 0.001 books 0.617 0.118 0.799 0.003
cpu 0.388 0.073 0.701 0.001 child 0.617 0.117 0.799 0.003
packet 0.388 0.073 0.701 0.001 recognize 0.596 0.115 0.790 0.002
rfid 0.286 0.055 0.668 0.001 sns 0.553 0.107 0.773 0.002
augment 0.265 0.051 0.662 0.001 medical 0.532 0.104 0.765 0.002
antenna 0.245 0.047 0.656 0.001 produce 0.532 0.103 0.765 0.002
warn 0.404 0.077 0.719 0.001

comics 0.362 0.071 0.704 0.001




