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Exploring the leading indicator and time series analysis

on the diffusion of big data in Korea

Jin Choi * YoungJun Kim

Abstract : Big Data has spread rapidly in various industries since 2010. We
analyzed the general characteristics of big data through time series analysis on the
initial process of spreading big data and investigated the difference of diffusion
characteristics in each industry. By analyzing papers, patents, news data, and Google
Trend using Big Data as a keyword, we searched for data corresponding to the
leading indicator, and confirmed that trends in news and Google Trend preceded the
papers and patents by two years. We used Google Trend to compare the introduction
period of domestic, US, Japan, and China and quantify the process of spreading the
eight main industries in Korea through news data. Through this study, we present an
empirical research method on how the general technology spreads in several industry
sectors and we have figured out where the spreading speed difference of big data
originated in each industry in Korea. The method presented here can be used to
analyze the technology introduced from foreign countries in developing countries
because it can be analyzed in diffusion process of other technologies besides big data
and corresponds to the diffusion of technology keywords in a specific country. And,
on the corporate side, this approach shows what path is effective when it comes to

launching and spreading new technologies.

Key Words : Big data, Technology introduction, Diffusion of innovation, New data
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M2 7 g AEe] Wt £ St Y AR VEs % 7YY @

3 grel FA5 9 T8g 4ol dFer} (Pateli 2015). webA] Al

2 7le=s AA|, old ARE Bl wrolsola A&st=vb= 79 AAE fldE 8
t} (Greve 2015). #++ Information and communication technology

(ICT)2 B2 2k Zoksk 95 7119 7w e wdstal, =7ke] A 2

=93k g¢loF ola¥ i 9t} (Watanabe 2015, Pradhan 2015). £3], dlo]g¢] 9k ¢l
A3 A Ve AA &g o3| dlole ] FaAdo] AEA A=A oy e A
2 20104 o] % vlHo]H = B2 7|gEe] Edste] &8st . (WS 2014)

9&E shar Ak (McAfee 2012). Hldle] 8=
Doug Laney (200D)°l ¢Jall Aeje ukel o] <k(volume), ThE (variety), &%=

(velocity) 9] 37F4] M2 £A4S 717 dlolE 9} o]Z &8-3l= 7]&ol st} vl

ol @A PR, A%, 8, ITE 49 7 ool A &85 /1AF FEshw Aok
2} Ak okl 719 ELS WEelHE &8ato] Al MRS EAlskaL, ¥E 2
g v, wdolE st B Awe v=ys wag FEew Ak (Bai 2016).

B o=l A= vldolert mdEar, 7)o ShatElE 3AS Bl WdolH AT o
G A Fokell A 8 H = R Vo] ou3 S AP S AX=A A raat &
t}. € 7| (general purpose technology)s U3t Hofo] 85 & 7|2 &
 Hool J&S Fol 7} rte] AA| LA T3 Aks Jdeta, ICT 2 e 7]
% (nanotechnology)®] dlx|*5 A2 AH4] G AAEH7] wEel 7192 BHE 9
3 ¥y} =8o] T3 V)%l I3} Liao (2016), Guerrieri (2007), Gossart (2015)
o o8 ICT 71 ¥alolA dole o] ®l§ 54 thall dukaoz E49 49 A4
shut, H ol =9 5= vldolH el 2A& vkao] vlHolH ] W& 7= 543 o]dl of
Ao A7 vE3k ejolth Hu (2017)% BldlolE 9] ¥ 543}
LS BA8] f8l = dloleE Fokd R #£438ke] 3HAI7E (interdisciplinary)
spotatgitt. AR Hu (2017)7F A el AFE-gk HioJEl= =2 HloJH ol =35
AF Eokell A AREE = BlHlolH O] B8 T 5EAS Tetastr]el nEakd
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242 Fol wulolee] Me V1% S4S FASD, 74 o] B 54 zolo o

3] ZAFSFATE 53], 7] 3ol thRAl EgE thekeh Ak Eofkell digk Hldo]E 9
o) gis) =kt o] vldlolHE FAo] (keyword) = 3t =1 HlolH, &
3] dlo]E, 7w HlolE, FEE A= (Google Trends)s thFst HlolHE &3l o] Fo%
el

L2 A oke] FAE 5L Fto] AR = 27] AlFel FE Aol & Hol=H], ¥
S BT 2 HolH Y EAS Fal 47H4] dHlolH F oj¥ tlolH

7} vldlolE] 719 =e gk A3 A4= (leading indicator)ol] 31F&h= A= wkelsloich
a3 2 dolEE BtE o R 1571 S g o ® vldlely #3-S dofsila, F
83k 87k Ak Zokell tisl ate] May= A4S AHA At E vtE e R H*—?@
Atk ol & Bl kg Adnkell AX JEFE F= HE T]Eo] ofGA 7] gito] o] Fo
A=Ael gk A2 AT S Al ]3}913, o] el o] A-¢ el A Zk A g
b &5 zpol= ool A H|FEE =X
IgeA = £l A= vldele 4 A8 A<} 7] atel] gk A4 24

-

1;
Sé
k)

Holl oisl] gelatda Mg E A o=z Ao ALg3t oy 31 WS A
WAk VA A= Bldlole 7|95 St st A8 X &A1 aje] 7F Ak
ool A Bldlo]E o] ghito] WA SE A S Atk 18a VA= &4 A3
of thgk =o]9} oo F okttt
II. &8 97
2.1 dldolg 7|<9 84

ol o] TS AL o]y vholyd (data mining)SHolA A &4 02 g5
I HAS wrolgk o H o] =oE = HdlolH = B4R dloly Hoh YH(volume),
THEA (variety), = (velocity)ZHoll A 7]£3} Zo]Z 71X += dlojE o] £AL &3

72 o]3l|(intelligence) & B H|=Y 2~ SH 9] ojdox &84 4 glof =L A4
S w3t} (Chen 2012). Holl= AEA (Veracity), 7PHA] (Variability), 7}
(Value)E F7Fste] 6VE vldlolE & A gttt (Demchenko 2014). McAfee (2012)e] w

= AGAbs WdolE S o AN w2~ J3s] Sqskn dugonn o
A4} 7o) A3E FEATIE W BE T F doha TG, B 95 &
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oln] AFH F4l FoRHEyk ofye}
—L‘vjrolioﬂfﬂ da] <A ) (Taylor 2014, Wang 2015,
73 2016) 2= 71459 #Alel oa) Hldo]E A
7 Z2k A stEde] 2 Az Ed Y] AGS 98 IT A& 44
Atk IBM, EMC, HPS & ITYAE2 Hldolgo] ZdS 7}
2F =&

H sttt 53], IBM9 Jewell (2014)& =]
71+ A A

e 2
e
2
N2
o
o
= q
> E
I
o o
z

l

Eﬁo i

D)

offt

2

[

2
N

off —
Ny

&15 o

rlo
i) r
oo
rsi'
OH

m-|-4 _(L__ll

e

__>;L‘
o\

=
r (
Do
(]
—_
>
o
=
o
Do
(@]
—_
o~
oY
oZi

)
e

ol
-

X,

> Mo
ol l:o
i)
e T2
lla Mo
N e 2
o XN
X ok
i
k1

Hoog >

o
rN

13 =) vl=r A= 20120 BldolE 7]&S 7fdslal
sh= ol erzﬂx}«] o5 AtE FAdst7] S ey A+
(Big Data Research and Development Initiative)S A 2ts}git). g
3 20168300 = wdlole A+ 7 AgF A& (The Federal Big Data Research and
Development Strategic Plan)< -7l ’5}“‘3} Tl A= PR E FEE FE 30 9
A A S sty vldloly EA41S JTHom Pt ol & S5 *P*ngﬂ o 1, 7N
AARKG ofokE F2hg T4 *]lﬂ‘ﬂi\- A e T AWAES EHE foke] vt
Al Qe Basielth sk o R s W olHE A dom vFe gddt Adsol
w7kE) el (Big Data A2, Journal of Big data #'2, Big data research #'d, Big
data & Society A9, Big Data and Information Analytics #g, Big Data and

Cognitive Computing#'d 5 Hldlo]ele] tigh A& AdEo] EA)

e e e
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Ik
u
[
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ol
ofo

A 1097 v AR, Az, 58, ITEoke] 71952 Yoy 7S o]&3ste] A=
& AFS FAskL, dFS Astetr] S8 FAE el v 1EE §4 3 A
T &8k T BdeolHe Y AdSES 2aAskrh g Bl ol of e E Al
2 Hzy2s 2o ghAsiglaL At 2EES AMEC] A HACH e FHE
213 M&A7F kel Al [ = Qi) g oz vldolEE F4| & keyword® &}
© TR =5y 587F HaE o vdelEo] gk g3y Ade] FA T
th olol wet ¥dlolH = HolE] 7] 7INketal JAIRE, Fe o] HlolE 7ol ICT
ZNEdte UE AEE Vs G99 siddital & 5 A

HelolE kel B A dlolE @A 9 Ul S A AALE 24 61



2.2 WEolg 71&e] A9
20009 % o] wAES Fal WulolE e 7| sdste £ ES st Hl )

(1984)+= SAtel dist SAA WS xdst7] S8 duolHehs G & AFESHATh
Bourgoin (1995)-& t|o]E] #aF (Data assets) < 2w]sl7] <&l AF&3}$1 L, Michael
Cox (1997)= 9Wololgo] tha] W<l W22 (main memory), 27 t]2~= (local disk),
95 23 (remote disk) 9] &-#ol Fo] = o2 dolH et 7]&4 ] walo
2 %439} Douglas (2015)% Bourgoin (1995)3F Cox (1997)2] A2l sl ‘vj=y
22 4 719 (business analytics)oll t-5-3= A4 Jdrt) w3 dlolg el
sk Aefol 7Havekar F7kskdth. John Mashey (1997)+= HE|olE & ‘AR F4
71l sl B eIet onlE WEsts Bol'2 ARSI John Mashey (1997)= <
e Fal ‘ALEHow st AAVE SHHE IT7]ss R8s 7H desta
#o o7z wWyolHE AMgdtty Wyttt Gartnerel o] ~E<Ql Doug Laney
(2001)+= 3D Data Management #3104 @A BlHo]E o] £ o= wrolE5 ol x| il 9l
Volume, Velocity and Varietyol] thal] 233tk IBM (2014)2> ‘B Ho] 8= EA13}=
ol W /idos =& Blzys RS 7HseHA v a94 0% v
AMZE el 3, HolHE 48k A= o] sttt Basiivh =,
HdlolE = dojoll sl dAsHA gol7t o] Fofxl o] Fof it gol7} ofe} A3t
o EEol wet vt ok =olE Fa el dAE &ojol sfdErt Diebold

>,

)
o 4

(2012)= HldlolElell tiaf tha3t 22 oAS AASEAT HlEolE = - (F=) ok
1990 e S RE Silicon Graphics kel 41 2A} tablecll A ofi7]etd & A& 583 A
2 83 Gandomi (2015)+= “HlElolEl= A e7b w2 st 9lo] ERbE2
ekan vPar FAskATE olefj Aefe] R dlel| wis] Lealy (2013)= “HlvlolE =
Z710) dole] 53t o] F4A volH T Be o HolHE udth AR,
HEolH = b T dHolEst HolHE 83 24 VINME T8 B2 =

7H doj & ZskskAl H AT I s sk Aol Xl whel Hj=U s d ool A o
olele] It HFw=t gkl whel WdlolE ke o7t EEatA ARgEHAl H ATk
Sheng (2017)& ‘HHloE= 94 A& Wg]7] ofHARE, 1990 el & vleo]H
wlol =5 Uehll7] 913 AHEEe & B2 dAE dE oE v & AREE A

obeel, Aol BASE Uewe HelHE Fal vl=ize] Bad NS FEee



= FEHAA et He AAstal ok webA HZell BldolErE 5
I 9l ofrE HIOlHE o]&ste] Hlz=yze &8st 49, A o, 3 vj=
Yo A, 5 g AlsFolut AMu|x Foll thek 1S o]3) (intelligence) 7} 7}s
a}7] wZolth. McAfee (2012)= HH OB & o]&3ate] 7|99 AR Al vj=

25 A ASsta, A ¢ dow, HolHE Fa A2 AAS nig o R g3
ATkaL A A8}
Hdlo]H &= Z7]d0l= dHolgeo| #dd 7&s rsisle
o o4} dlgake] dlo]¥ (large data volume) =+ Hlo]E Al (data set) &% T3]
Aoldd F eS¢ 5 Ak Shollo (2016)¢] AJA|gH vle} o] B jo]El= t)-&7F d]
olef o] gt A 7|& =ty ] ¢kal, v]=Y2~ ElE] 2~ (business intelligence)
ZHo g Wel7t &y, 2219 A2 (organizational knowledge)ZH o] ZZ2% a1 )
ot A=, vllolgell ek A ol= AlZto] Adel whet o] xIstE o] tf-g-wke] dlo]
el e 7]sint oy}, Z; Abdel A &85 = B4 wte} & tlolHE 0¥
A &8 A7 dolEl o] oo E3HH AT F, BlHolH oA &EEH= FAH
tlole] Ag 7], "oy #e] 7l& 52 1990 ol dol®= EAlstlaL A &4 08 o
TEo] 2 &ofell sttt shAI N WHolH = el A 7] gk kel o] 2] A4
I vy Qe a0 ouE Hal Qe A EE 7]zl afdettt 1l B ol
= 79 ER =, 58, w2, JdEY EdEClA AR E AL

I =olAe HolHE W=y e A 2E olsiE 7est stAY e e
7 E FEeEE e dHolH Y AR 73, 4, €8 Yo R fAstglt o

Jol8 & o]afialr] Aslir = thds Abdol A ARRE = S0 Bk o]t

TaotL, B =S Tl oy AgelA BldolHE WrolEolil FAtE = Al %
7l =

& S gtk HdHolHE JI9ER dke] o] Al g £4

{

2
=
)
1=
=

2.3 BjelolE] Satel i@t Ay AT

o Q.

7)4
DA 2polE Hol= Ao
2013). 2011l McKinsey o 2] AF9] o] M tjole] g4k zpojol ok 4] B LA
= 973t (McKinsey 2011). A4FE, Au] 2~

s

HelolE kel tig A dlolE g 3 =l Sk A AAE 24 63
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T 21709] A woks Wi e ® ol e HAA &8 7HxE EAsd (A=, A
A AR, HFE/AAAE, FsA/Ag/E s, o, AR 2 AR A, Al
/A9, su/ A, 7TEE AH) 2 dls/AYEIRJIUE/H A, a6, 28, 38t 2
Au) 2 719 B, B WS A o m o ARSI A A9, A9) ZF Akl i@l
9 A4 (ease of capture index), 18 (talent), IT % (IT intensity), ©l°]
nlel = (data driven mind set), Blo]E 7184 (data availability)2] 57}#] &5 o
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aL o A of GA= Zeolw A o7
7F 2 LAl BldlelHE o] gsto] Hl=uAst & 5= gl ARl o] Solstts
e 7 A wEbe 25, Bk, oA, T, £ HES volHE =

& AF 2], LRl HE2UAE gFeA A = dokaL dlSesivh e
K<

]
h =
A7) QoA weole el 71 & TAle AE B4
i

DELL, IBM, SAP, TERADATA & =24 I
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(o,
2
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4 WA 2557 e) MdolE Hxys AEItE gt AR AE =
3L Itk (Devlin 2012). £ WA= 97b4 Akg] Ropol tis) HlHlolE ] £9] 57
& B8 W, AY B, AR AR PRI 9FA A% Bobg #e ol wF
o] T& Aol wet AP vitle] & FH, &vl, A9, 7§, A%, AG T, TTA

A lze} gA, T3 Au2e solrh 53 wto] & FHeF Avf ol 20129 7
Al &AL 50%0] 7IelA &8 Al AN v T
A7} 25%0]8t T HlTjo] E &1 FokelA] vldolE o] &8 TA}F MY =

Facebook, Yahoo, Google©] i, Znl] F-ofoll A= Walmart3th. & A9 A8 a4 9
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HIFTSs &4 97 AHdS A0 whel AEebd vto] & S5, 4w, 4, 56, A4,
TEAE dzeh 3 MM A Az A7 ot BaAE AlE dAof &8 v
o] & 89 FTo= 3A5to] Rogerse] 4l gt RES npgro 2 7} Abglo] §
Aol FgolA o' dAel d=A A s vite] & S8, 4w, #A= Innovator
G, S8, A EoF= Early adopters©@il, &&Ad <lxz} Ju] 2~ Folx=

Early majority, A=, 7173 2] ok Late majorityell 3l %5&5}1 iﬂé}ﬂ’i‘:‘r.

Hu (2017)= ¥ dlo]El o] W84S £243817] #1381 Web of Science®E ©]-&3to] ¥ d|o]
ol ok w=ato] ofwl Fofol| &alm Alkel whel =it WGt o) DA WEk=A] A48}
Atk E =Fo A= Computer science®t Engineeringi-oF7} BldolE] Ao A 713

=2 HFTS ZAeta, MEYA 48 F3] Computer science, Engineering, Social

Sciences Business©| B Ho]E] 2ol F23k A3tS sfghtiar Hasi)

=ule] Buole] gitke] digh A= /E Eoke] gito] ofye}t A AMYS tide
= gl 8o dFS vA= el HTHAT (FE 2015, A8 2014, A
@ 2013, o]@= 2017). =W IT 47195 oz vldoly 8 J3S vA= &
el gt 3] FEA S S8l 714 7HA], 714 =), HEE, 224 A9, 719 g
A AARE B AYS AN Jeclor AAsITt (FE 2015). Il 2 H o]
H AAREAL s A A AREALE o R AT EA sk HdlolH e 1A 84,
AF71E=Ad, N AR el f13e] o] oo Fofu|gt e FaL, AHE Bo]
e frolAdel gle Aom Haskqlnt (o] 2017). 1g]ar HldlolE 7]&2] 4t %=
7] @Al 2250l gl 8l A9 A RS 7Y AARTE Al
gk 2ehs 9ol 7 e 229 A JEAILE xeA e AlV)s
9] A F IS Bt (P29 2013) - A= Rogerse] &AlEHako] 2o A
Innovatorsell A Early adopters® A #3l7] Y&l 84 = #8220 27| 7143
A g FEs 7170l 8% 4 Qlojof drhe W8 dXErhal Basked

o} (B2 2013, Rogers 1993)
g8, 58, Alx T 54 EoklA el 7]&9 ke F8&ol et #42 F
1%7F 21} (Groves 2013, Fang 2016, Lee 2013) 543l 7|55 vigto g Hlgo]g
ko] zb kel A o] GA vrE Ao el = ATt B ddolth oA A
McKinsey 2} EMAS] A8 15 A H]HIO]Eioﬂ gk FAlo] molA| Al7]Q1 2011
Wik 20124 Pl=e] 22 7YE oo ® Ao M SAHS 7HxIth 1 ar 9
oA =) HlHolE] 7]so] ] AFHEE oW Afo]7} A= Al gk

>
rlo

e 1o

=

diole &Hikel gt A& dolel ©A Bl s Sk o] AAlE 24 65
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. Al =82} (innovators): M2 7]Eo] Htedd A|Folv} Mu| =& At S

Abtel]

=i S Feet ol52 Al7IEel dstar AAFS] H34g AFS 28]7] vt
EPO}XI gom edgdel sl vehs 919 ATk vhE Abse] gl Aol 9
Al g A FEgFS nAA ek M WA s gt Jaolth AEeit 2

Xl?l AA 8ol oF 25%¢] gt

. 27] 484 Early Adopters): ©] et FERT FAlS oA A 7
At thE FEA] Tl oAPAA ] et JFH S vHH 27] A A dFsE
o]11E Al do|th o9 By o] JES Fstr]el Fad Twoln WA F&
o] ¢F 135%AHEE A gt}

o

_

>

z7] v 482 (Early Majority): T A& o® ol gt #AG¥ = o] Ffe
HAIAQl 7)ol AlsFo] opd @Xﬂﬂ‘” Al Ade 22e AE&Fo Aol o] Het
< FAls F8eted ol ks st Algattt 1e]al §Al 8o R Qg 2l
AZ £0]7] 98l Innovatorse} Early Adoptersoﬂ & AE5E A AE, AH| s, 22
A=g st
. 571 v 82 (Later Majority): 918 3940l g4le] tsl] o]Alsh= 74 3ol
Rom, 7] givky v gvke] Qs wrol Als AHaet= ol gl A A}
of FAAA & wepdr] 98 Sals F&sta, 7HA Wig 548 Adt
A2t &2 (Laggards): 841 7Hx& FAletal Al B8-S 141371 & viet
= Jdeolth gl 8o Fg Aol Abslel A tiFst ® Fof] whx| s JAlS FE&st

HE 7)o thordl Fofo] g8y VER 7]|EY AAA, AL A R LE Aol
= 7473 7HIh 71w &8 H9dd wE +5 WA
<ol g3l (21918 2014) Bresnahan

(19%)= HE 7ls9] 374 27102 (1) 7I1=4 354 (technological pervasiveness)

=

dlolel kol gt A& dole] &A Bl sl Sk o] AAlE 24 67



(2) 7144 7§ & ¥} (technological improvement) (3) 341 424 (innovation spawning)
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"historical stock’ parameter), (3) &7-% (a demand parameter), ZL2]3L (4) A5 7|
221 (R&D parameter)©] o]l & dat} Thoma (2008)2 e & wWele] ~ElEY 7]
¢l LonworkAFe] #Alol7]=S AR W& 79 Gt d3Fs 7+ 47H4] BTFE Al
Aletach (1) M2 71€S B3l 4 o5 (benefits received from the new
technology), (2) MZ& 7]=& AYst=d Z 23 H]& (costs of adopting the new
technology), (3) &2 44 UEY A &3 (network effects on the demand side),
aE]an (4) Are} B34 (information and uncertainty)©] 4714 W S=ol s g-gtc),
HE 7] o} bl V)& = YAl g4k 19621 Rogersoll 93] A
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A 2915 AAEATE (1) A2 44 (relative advantage), (2) 584 (compatibility),
(3) ¥ 534 (low complexity), (4) A% 7FsA) (trial-ability), (5) &5 7FsA
(observability), (6) &= 7}Hs5A (potential for reinvention), (7) &4+t A (fuzzy
boundaries), (8) $18 % (risk), (9) o]47 AF&} (task issues), (10) B3k x| 2] 9] &4 (F
o1/ 8A) (nature of knowledge required (tacit/explicit)), Z2]3L (11) 7]&24 A <19]
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w5 AEshe BN 719 A EF B A ddolE el g i)
A7) 9 1 19 DdolE query= ARESFATE Queryw= EMA®] 4] H 1A o) A
(Devlin 2012) g2t =9 2] Al @9l A& ©A, AE oA, &84 Aol ois) 7}
ZF HA ol 7hsdtes AT oA7IA ThsA, Z7HAL JHA, 71, 718, BA v,

A, A, e, FEE DR wAs Andol kv A, 7% Fojs, wAE, v

v

ol &L, TN, 7, TH, A, 270, A, AAL A AAE, FAL 28, 2L, 1,
54, 99, A, 44, B4, o, 24, 75, 74, A=, JE, 33, 4, A
L, A d A= 28 dAe dae] =k sHARE querydl dAE FEoR =9 ¢
To Ak %k, V1A g FE =Y e ddskith 2da Mevle
S-S MG query= AREEHA] SFTE E =EollA= theE Aol A 285= A
< defaly] fjste] 87) AbdolA ofGAl FEH = A 7 A S B4 e

5S4 kel W olE s T 1 query?] ©oi7t /l= VIAME ¢la AT EEe
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