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A 13 AnE HES
1) A0tE HEd] Ao U |
7h 2utE HEE] A9

‘A0tE WE 2 (Smart Factory @ SE)'#& fol= EdoA A3 ARSI
th 20069 6Y =Y AH RIFFEZX(Rheinland-Pfalz)F2] FAEA|Q]
7tol A A eh-H| 2 (Kaiserslautern) ol 4] BASF, DFKI, KSB, SIEMENS 5 %4
““51501] o5l “Smart Factory’ 2= 7]&AIgo] HEHA A=A

, 2017). 2011 49 =Y AR A4 FHE FXIste = stolel=2
%j%.‘f D2AE|A “Industry 4.0"& FHSIHA ZAZH0=2 AMRE7] AlZte}
R A, 2017).

AutE "EY 0] HOoe =7kt 7] 12|al skxputtt Afolsitt. gt
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AEL 719, AA, Ax B 5 A S ITE FEste] A HE

Jo
om

I ARFem 37 StEY AlES AAdske Aed 7ol Ao o
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g 7les 9ot 38 W Avlet %7&, 293 9
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g dlo 11:49} At HE7Y é_WJ

Au] o] d G AF Aol HAHsE 2dol 7hs

gt 28502016)= "THY Ax HH] AAHE 7|HEo R ol $2H F
gt 1A o ARFRE HIES AE BT Value Chaing 7|¥te g 4%
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53 9 HAIE Qo APt 22OE Yo, duEA] FAE 4
+ FHIFEA B4 FP ozt gick A, 8220152 “AxYd AR
7Aoe 240z Azo RE AL ICTE 53¢ AlA A4 9 ouz] a&
2 =01 2AHEE HISE =olH AR EFES A T A A~
As A= w5 ol )

Q= =0l 7% Shiyong Wang(2016) 5& AntE HEDE “Ax B
Fol] JF=d HAHSH FH P 222 AASe] YAsE = Qe T
oz Aolstgrt. Deloitte(2015)= AntE HEE “dldlo]E]e} [oT A|AH
< o]gste] RFIDE &8 Al 5o= Aixzdol ws), Ad 4, Ay 5
it AYE ofHE x| e AAE AR HHo) o7t SAbEA,
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T2AE FofA HAHHZFO] ‘Industry 4.0 o|th(A&A, 2016). 'Industry
4.0'0] At 28" kS 2020702 Esta, 10| oo H|E2YA HE

[#2-1] F8 Z7pPE AntE HAED 24 Fg

e o A4 9 A
* High—Tech Strategy 2020 for Germany
- CPS=2 YIESTsl AntE Al 31 =) A|z7]6t ofet AlRA|2H] 4
= A%
Eo] -1
7= |eIndustry 4.02012E~)
-AA S JIFAER] 40 4 IS B ARtE #EY] A5 29
fr= T2
«Manufacture =2f A+
- ARIEEA O] AR AlE, AH|Aet Al Hl=YAs md s
FU *Horizon 2020: v]2f-8%(Factories of Future) TZHE
-3 384 AntE AR AJAH”L Virtualized AHY 188290 54
- AR Az, A Az, AHF @] IhE AR S
- =Y RITAEY 4,070 7I¥keE v Ax7e Y
Az srEVHAMP)
- AMP(Advanced Manufacturing Partnership) 2.0 3%
- 7194 ERE Al A AxE 25 A
e - AFAA] FA4 SMLC(Smart Manufacturing Leadership Coalition) ¥
AXHAYET(National Network for Manufacturing Innovation:
NNMD =
-AMPO] FHZRTIMS Q] 457 ARE4AATA HA(2012¢~) L
America MakesA|3}
< A2ASH=R20139)
- I EARE S5 A I, 431 AFIE = TRsEt
- 27, oflvA], dzel, FEaA 5 dERior A%, = A 5 7Rt
AR <78 2020(Strategic Innovation Promotion Program)
-ARE A7ES 712ATF, A83] AR AAlEE =EHY
- 71AI8Ee] S olojxlE B AEE 918 IVI(Industrial Value chain
Initiative) W=
*Made in China 2025
zz |- AzxAJ [Tedo= Az = d1eel=

- AEAA 71EEA, FREY, ARGE B9 ARIZE AU antg
SAAGE
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Industry 4.0 Fdo] 7]&e] 721 Sl ZPEQ}(Automatwn) Holeol 4
FotHA HL 2otk E7E loT, HlHolH, = ARE, 7HEEA
(Virtual Reality), 57 @4 (Augmented Reahty)l} 22 ICT 7l AA~
=9 S48 ¥d 8 olF 7]&o] "H(lean) A4t SCM, FTAA T
2(TPM), AlEr87713=2|(PLM)et &2 7|&8 34 a&st 7IHMa% ¢
&} A] iu}g e o] Elo] 7k&stET Jek(HEE, 2016).

EU 12 =d9| ‘Industry 4.0 7]9ket v=lq Azx7le HEe A

EH%'—% (Factorles of Future) TZAHEE
=

i

)

=S 52 [T7]& 5, 59 99, S5 EAHs 5 1T @
FAHAZE & AFEo Sl vk 2ed [T7e2 =204 AR
tfHEE Sfjelof Slo] FHEO] g&old(re—shoring) A 5 AxYF A 9 &
A AR Axgoel Eojutl gloH HIZt J|dEk HEE AxY FAA
e FHsta 9ot 20119 69 HFAAZRTEUHAMP) AHL FHstal
20129 o] M= APS Qo 45719 AXHAATAE AR5t

29 FolH, 20129 3¢ ‘AxY FAHAEHManufacturing Innovation
Institute: MII)' S A15te] LA Zol AsiAere ulglstdnt. 7k GE
7} ‘Industrial Internet & A|Zrez2 2014 GE FE=2 TIC(ndustrial Internet
Consortium)’ & WEAZ (A S, 2017).

AHO A JES ERog 7|E AY AL LAY =9,
o= APEStE = ARE Az IEders A6 k. i bRt
H=(loose standards)' @ 7R ®H(open and close)’ H=HS FHSHHA

d

|=olu SdHETh =7 43 4Hde Y B AAS npsigloy AEHes
SAAES ] B FAE ofx ItH(UES, FHEF, 2016). 20159 ‘Robot
Revolution Initiative’ 2451993, ‘TVI(Industrial Value Chain Initiative)’ &
AAskAtt 2016W o]F o= ‘Society 5.0 'Connected Industries S 53
421 el = 24067 ARRIEH R €], 2018).

_‘|‘|_



e Az A=or FAst] fs) A weHoes Azl dis

A Ao EER He Ae TIRteR oA VAAlE
of A7 B A2de A=l MerA Sskal T4 S, 2017).
SEvzte 20149 69 AxY 41 3.0 AF SHoR Fav|ge

A0tE Mg FES Aol frh 20159 S¥ele WERdE AnE

AEe FAES AYste] AnE AR 75 5 Hg ARS SESe
ATE JdYUSPAI, 20149RE 201797k ~AntE #WEE 5000702
TSI 20199 79 AmEARSAeR FaVY Az A=E
At S4o2 AyE AE AXGY FAE] T4 Hs
A3 71Ee] WEE AntE fEE SR dRer 24 5 Y
Aotlct. AmE AEQA FAEE AnE fED] ZmEge A9
A, E, AHl e Adskal, AntE HED QEgY 8 waEd,
AUtE HEY B 2d Ads H 2 FEShL thArtE AxEA
FA, 2019). T olet AR Lok E5ka AT AR
TEI F8 7= 257) AUEAR AR TlEE AR T o AT
Agel mER eEuete] Fa Az FAYL nlw, 59, 4, EU

HAARHeH, SHG X3 U2 =&
Tt 2019d 19 €9 AMAFEAE

Azl s AAste AutE HEE ouste 'SR L2t

1=}
FRe 0z TEAYL. 16 SHEFS 29eks Mge o] sA=
g W, el 3, FF, ou, maa, olgElel b, A9, Q=
Sol 1AM 4wt 01%*% Feet A G ey 2

gt T4 i}E ﬂitﬂ —’F%% 715%7%]7} 76.4%2

D LSS AFT 7 R
&8 ATo] E4ott A T



2 FAAIS A ok [#2-2]1= ARE ARFAl FAtho) A
20199 st e AME #HEY Hyg @ MRS UeS A

Zoldt.

A | 495 A Q¢ JTIE3| =i
L | 2nrE e S 719 ok,
WS senm g an 750 | M9
—L—E-Q} SF 7]?‘:'1—711:1 EHO, SF—LE'QJ-Z]—{% %7]1319%9_] Tj\]
—/‘\‘U]—E‘ 7137 = =z Z
el | gpe | DLW 90 SEELIEE osam |
- 5 | gelel SER 72E A9 ARt =
75w g | el ol

fe) /{l]:ﬂ_TLZ]—Q_ ZQ 7%;401] _;]_% Z]—(?VJ e 3(11%]_ 2.18~3.15

L o:[_g 2~
=5 | SF 3% S8t 474 75 A e ™
HSLQ X 2] s ] H
25aE | BRAAUAT, =X =Y EX | g6 2184315
AzSAY | BETS = 577 A9
/\/\‘l
s njo]2E] A s

cobe mEd 7% /19e @y 9 |15
A 2 g & @ o2 O

_ |2 A9 A4y |7
npesh g7yet e | R
- - =N
sote #Ege] | AutE dEe 7Y AzgE o | s
GEslRl | AW U aws) sojmaRl Al | SR8 | HRE

A4 0 FANA7|GRE. 20199 AntE HED] RE-EA A 3T

snte #MEY A 75 AQ W ol T5H /e o wAy
EE 35S Je|n olet PHT AMY gL AYstn Yt ARHom
A 9 A 30 A 52 99 T, 5G, Hlle] 5 Alae 28w
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Zetal, NEskE Qe ik B 2 A ASE Fo= It ofn| pEgh
Aol 715l 9 der)sel 7 oS Attt A9 A F
AEEFL 20199 W 2070 Wele] 7S dider 71d o 39 4g
Aot AREFH TS Yot F4aU|del #WAuEHE 4 e
SUEEe] AHEE A9t deER 15T 4 A APt a8
201990 ICT §&= &3t AUE HED By 3 SHMiAY o4t FHe
2018 % o4 1,330 o] 2.6HiQ1 3,428% o gttt | FHE S
SAMAZ| AR A=, AutE A XA AW o] AHEA LEoHA
SaAZ7IA A P AT AnE "HED A9 AYLe FRolx

A
&4 stfE Agole,

A,

2) AOlE HEZ 1= 34

=23 Zmo| wWEW AxHL 20179 e SUWESABAY 29.5%,
20189 71, 29.2%%E AAISHAL Qo] AAGRS A 9¥€e "HEshL
Atk Iy ALEE AA BAY 2fHEAY] Sote =d Br1-A= §7

g5t ok ol2le Axdel BAE hFsh) Sls) AA Ae Az
o

sl

_

Ne g FAet 3A $YS AL ek AzdW ICT $F0E 74
| Ao 4% AdEo] stule] Ante HMEY 15 B %
@ A ARZ ALl ARET glom, Aute MELL A2

1o oy o . 2
1%
o

Aeke Slg WopaoR wWaksta ok,
YR EQUI6E 39 F712 wEE AA Ax 3P
Aol A @ w9 A% sherek 2A0] 9, 202080l AIA 69
A

oo
i}
ofl, 1%
N
ins
ro

A, ARERIEY 5 bl A7]EE0] Zleoe] St ItH (R4S
AlE], 2018). Markets and Markets(2017)0]] W2, A|A AntE WEZ] A
TRE 20164 1,2109 GEeld dBd 9% Astel 20209 1,7139 2
of o]& ZAer st it

=2
FEGAAQ010E “AvtE BEHE 2YTORA JUS0] TH T B
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10~15%9] vH|g A a5 Az &+ Ui, A AAHSZE 5000~6,500
gelo] A AA gt vk IuEch FETREAE AE gol
Atelg | (PLM), AFg8 A= EHloT), g-825(Cobot), 3D &
g EBol2urat(Automatic Guided Vehicle: AGV), RFID 5& AuntE #E
2] 6712 A Zler Aoshl o] VlerRH FEEE A R7F 20208
2,50091 &8 ool & Zolz} MY Rt 6714 7l F lloT, PLMO| H
o] °oF 88%E AAtrh(Z5|#], -8+t 2018).

20tE g2 o] AR E HeA7t WolA A 4AFEsh = ot
Ao FR48S dASt] oy AR AERAL 7] A RE FA5)
o] ®rasty oy, Markets and Markets Analysis®] A% AP K14 9]
2022 2= Ao m=" A AA ARtE WED] APE2 20174
2022\ Afelofl At 9.3% “d7ste] 2022\d0l= 205.429 EeEo] @& A
o8 Aidsh=d A8 =50 A F7h 1oTo] Zel, AntE A539t &F
Aol izt 2 S7F #A &l diet AxEHAL e Aol Frttke 4
&Qlo] E Aoz [yt
= N AgEE By, MES7E 2017364 2022

=
=
Atolof] 7MY w2 £ AT AR odFled ole AR HlolE #4
P e E

ECAEN

1=

2 B 7199 M HolHE % AFAAT AYL Aok sht B

24o] AT gt oleid AT ThFd ZeAls 9 A 419 HopolA

ulg BEH MES £74S AHSE 4 U Bo2H F471Y RRAME
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~0tE "HED] Fopdg s ICTo Aol TE tHto|ARTH A7 &
Atk [#2-3]olA K= viel Zo], gt duto|xof digh ICT A wFR7F
20119 1.57dR ot 2012¢ 1.674H, 20139 1.694H, 2014 1.728, 2015
| 1.779), 2016\ 1.81df, 2017\ 1.84uj, 20189 1.88uj= mjd Zr}s}

Al Qe

[#2-3] =Y £0tE HEZ A 2

(&el @ A )

T2 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | CAGR(%)
FD
ICT

0.84 | 088 | 097 | 1.06 | 1.16 | 1.27 | 140 | 1.54 9.0
1.32 | 147 | 1.64 | 1.83 | 205 | 230 | 258 | 2.89 11.8
A | 216 | 235 | 261 | 289 | 321 | 3.57 | 398 | 443 10.8

) FD ! field device
Z3#] @ "Markets and Markets Analysis, 2013"

3) ARaT 39

AutE HEZo] B3t A= MES, ERP, SCMi} 28 ATE9o] &&=
2%, IoT, RFID, AlA 5 StESo] B 7|& A8 aits iAo o
g Aot AntE "WE2] £8o0ko S F= a9l ¥ AYAETet w
gt A7 FRE olFL Stk HUlF(2019)2 ARtE HEF 7|&F 42l
IoT, ICT, Big Data, Al, MES, ERP Eo] ﬂwu ZAQT 9O QoA A
ol vzl FF BAE AFstReH, 21(2018)2 IoT 7|4t AntE =
Ed Asshie] AAde] @et AFE Fol AE HE S J)&d ]yt
WA A72 g5t BA91(2019)2 FAAR Y-S her AntE



mee] 290 WAHTA B ATE SO, SFBQ019L AnkE
WEelo] 1% AT} 44 Agolre] Pt AT el Avte WEd 75
s4g A 0§94 Pl T o5 el A 453, A% A5, 4
AERA|RS ATFE, BAZRALS] A A, U IREE So] Ante ME
2 A&AME ool mlAE G APSHA of Yol the] A7t Anpe
WEe] Tolo] fut E Aol piste] SqElch. [E2-41- AntE WEe)
Bl o Adadtel oat fee e aokst Aot

[#2-4] 2ntE MED P APAT 20

A7} ol27 ujA Y HAAT
WA SF #o] Auledie] aasio] nA da
wes | AT WEE AT ANS Sl6) SF 1S AHsl] 10T, e
=& | Gy g s ont gulpe] @ Ante 24 pele B4
2018) | _5omol AutE wns BES oA IoT, HEolH < @
Mele g5t Ante w4 phale} w8l g AutEs) Wy
FEAAZIE ZA0R SF welo] AT Al At At
el | SFEQ ZAS 9 mgy AR =4 7 AFBEES A2H
OIS | viesizsh, meas Assl 2 A48 5 W Ve A4
SF w9l 3439l 7|2, 27H. 2709] A gk vl 8 HAg E
3 9olgt B xjo] WAy Stal
eia |*TOE 2 1SHE 541 SF -8 8913} 4oed AT
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T8 —gﬁj—f@ g A 1= SCI o
(2019) %mx}_%__%@% A ol o?ﬁﬂf UHgo] Aol
Trees s el s, A B WAk
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ol —2}‘5§}E QIgt Bldlo]e] AIAR =S¥ A7 a2 7, -l
g | S S ke
9= SF = L glolg=
E o = E B s
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282 | AN B Alefe]l =1 SF 5 So JEe wa I, 84t
2017) | OEM/ EIEEIS P SF S =
OEM/ODM7|9] = SFOF% ey
e iy Zametos (033
- e S DE7IY Ao
=k, F471Y ry Maker -5 A AR
o - o] OjAF SFo = 5712 A=k % R Fex) gk=
(2019) ~Za7]% 0] A Az Hor = A=k A P
Q5 Aol 529l ] ALn AL 96
2 8RS 64 SF Tolo o5 | g2 Sl W7
2%}k, |+SF e Fale 4 ol =4 E]l:‘q_mj%r}gg hinn
- 1oy ° = - . Z]2F
A | o j—;f;q HTAAA oA, A wi Adsel 7H
L ols Z
(2017) —_7,\_11;1].]‘— eF= %ﬁ:ﬂoiooyr;q%’ QH AME]
) A E) AR S gatoz 4 ALY, 2%
Danping JuA)9) o AN 2 A2 Aol el
Lin .X}%f(}-t‘ oo == °>}4J_i7§0§1 'g]
ShO. o] AUtE - A &= FF
et al kS 2L A Z2AT 3%
2018) | T T 8dlos &g ool 4
018) HAAR 735t 5 TS, 7 o Mz A 7%
g3t Sol gl 2l 1289, 945 ol 71EAl
A =11 = d, e]Hord ;a
Lopez, E Srrsloftware—deﬁned fra T
et al, _/\é]{-;manufactufing SmeWOrk fOr the lnt
2018 olo] = Az A|AEHL y;f_e__ms egrated managem
UTJE]—E/\'] _/;\_J—-T-ESE 0(}):}75,?1 o e ent of
C) AT 2 7 Qe 21

—flols A|zAA
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A 2 2wl
D wdeld 3 ¥ A%
CREEREEE

o] 8 (Big Data : BD)& HAE 24NM A== dlolHz 11 2
7b distal, A F717F AL, A dolE ]l A loleERt ozt =t
e g4 dloly 5 Bl elEE T HZtHo]E(Terabyte) ©1/3¢] th+f
2 dolgds Hetth. Hdolee] titt Aol thsiAeL 74291 SHoflA
HElolHE 71de] avp]l HeF EEol "act GAllal w2 Wz A==
2 AoT 2k AoHHID, 2014).

McKinsey(2011)+= "HlHo]HE ARFAQl glofEHo]L 2R ELJo7} 44,

o

A%, T, A% 4 e HAE 2dohs dirRe] dele st A oletel
]

k]

ol
=O|L_',
o,
2
iy
lo
il
1=
ko
ot
N
N

olEZHH & A, dlojy A Bl F4g

FEL 7 AES HAY" A Zledt oprlgA ekl Aefstal it

2-51 71 dlolHet HHlolHE StEdle] B 2AnESo], 24 WH =
I

= 7
Hof|A] v wet Aot

E il

[E2-5] 7]& dHlo|g ¢t HlHo]g 9] vl

T=2 71E 4 Hiroly &7
e _ H|A&E glole
dolel | HEska SAAw 54 e e
St go] a7te]l A, dloleHo|ls, | EEE HAFE & HE &84
— T Data—warehouse 2] 28 IS
A dlo]eHo]ARDBMS),  |Hadoop, NoSQL FA&EF4R)
AT EQo]/ | FATHZ]R|(SPSS, SAS), data HAE blo]y(text mining),
HE49H | mining, machine learning opinion mining, sentiment
knowledge discovery analysis

=4 1 4-832012a)
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Gartner(201 )= “ti-8=(Volume) dlo|EE t}eFst FEf(Variety) 2} wHE
£ (Velocity) 2 7FA](Value) = HEE Wso] ¥ 4 Q&= dlo|H'2 A9
AR €], 2017; Wang et al, 2018). Hdo]elo] EXL 4VICE d]
olg 9] F(Volume), Hlol8 B4 HZ(Velocity), Q] ot (Variety), T
ol§ 9] 7}x](Value) 12|11 B34 (Complexity)& &gt [132-112 Hd|
o|H o] 4742 B/t BRI/l titt U8 ATt Zojt. HlHolH = ml
AR £9E 9= Fa% Adoeg Fgd 4 Q. o
d Al7]9] MEAd ITS AntESY A7lof] dA4lvt A= 73k A
/d

IS 9t 383 gde=z 7okl Itk (McKinsey, 2011).

4> r°+“

VOLUME COMPLEXITY
J|Z DBMSZ 27tstt GlOIE cresiol w& BIG DATA
tig 2 ol S J =H8 St oy
S i e |
+ ——
VARIETY VELOCITY
= wrof upE 40]E| A{2| 9 ‘
"ol crersr phhe oy VALUE
= s cherst =
EHEEERE e HE

OLAP
Report
Visualization
Monitoring

2321 2013 KT HITEL Corporation ¥ do]E&24 47 A (2] 21-&)

[12-1] ¥Elolg 9] 4VIC £F

A5 siEH ‘i‘.tﬂolﬂ% 6P—S(Hadoop), R, #ArgEA
=, 22 AFE 2 85t 7IEe IHE dHolHelshe

TzotA grjety medQl Aad ego] Akt BF T by
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o] SA2 AHlo] gitst= AHIAE AlEd 5 e 7|2 FgIit) o=
ALe]H H-GE Aot TF AH|A 2 FAE 7o wrEth [E2-6]2
Higjolge] g47|& 9 1 dd7|&o diste] A3t AHoltk
[E2-6] "lHlo]lg gA47|&o digh A
[QA7E EA qF7=
oy |*ARY AM R, Hgtog ETL, 323, 271 2H7], AA,
TE O A" doly e RSS, Open API
wo |AR OE AAEZE] flolH -HEHHE dlolH 35, ¥4
o T 45dy &
AATE AP, A& BHo= e
111(;— —2—4/\]'737@01] O]%‘ 'Hé?:-j DBMS, 0]"_15, NOSQL
22 ‘gioje] A%, £H, T, 45, | AAT A, B g A,
B4 59 A7 Ql-wra] A&
ma | B EEH ZHOR HZYA eFAEA, At 5 gl
= 5ol A& SNS &4
A zts} BT 1o B2H-S Hall HA7&, AR AT} V&
o A Z}¥st 7)&o] "4 A Zyst &=

=7 1 §93Q016). Aedg

W Heels A%

flole] 7le2 dlole o] 43, XVJ, %El —‘:r'—*i, *

el PO
&3 wE Jlew BRathols], 2017) 54 e deld sl
1A 8, 23Ul urel, TiEl Q43 BAE mtold ol AHgHY

(Hadoop), 1=, NoSQL Fo| &4 Qlzet 7jwolzt & 4 31, sk
QE &AX FAF A VleRA FY, HAY HHlolHE EAlots &£F4e=
IBMoflA ZHskdet(o]gn], 2017). shs2 ok (Yahoo)2} mo]~E-(Facebook)
SolA AR skl 9lem AEst= AL F7tehe FAIE HdHoly EAof

A AT EE &7l



2y 71ee
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71«2 NodeXLi} Gephi -5
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ulglo] e} 7] %

= 4 AhelAd, 2014). tA=7EE 7]
A Ao SEAAZITH wlma] 7]EF 7%

=
£ AE

1) E1
71

/K

1

= A9 Aot

[(E2-7] 72

Sote] BH

1511

H =
= T

(In—-Memory)7|5§t 7]%, <ldjo]E{H|o]A(In-Data Base)”]®t
S EE
7F g23e] g8 HolHE A, ﬂﬂﬁ]’—‘—’—

5| et A}%ZM g o
o™, Qltjo]gHo]A 7|Ht 7|&
= YA dole AAet A7 A7hE &
Shoh(o| A4, 2014). [E2-7]1&

FAo] mE Hdoly 7]

wlel 7}AE A7kst
0], 2017). W8

o

ofl o

Ea= L)

ZAA 7
2y 4o o7
mx2e o 1% A

< RDBMS E+=

FHurAl

O 71

o mE

S = K=
= W

/x-h:ﬂ

e £mEge] W £34

o] A YEER Adst
of, A4S SH W Y A2
58] e PP 718

OE

*Hadoop, DISCO, Hbase,
Cassandra, Vertica, GreenPlumn,
MongoDB, Endeca 5

7)1
—i\—E ol&
2.5 S5

o=

+Disk Hr} w=
el L& 7\1]01:_,]

A= 7|t 18
glz]—ﬂ keig =]

==
E
O O
-
-

In—Memory

—1\2
ag]
s

*R, Revolution R, Volt DB, SAP
HANA, SAS in—memory,
GridGain, Tableau 5

H7)15S DBl HHIHEAIA
S84 7t TlolH ol A
A Hob 9 AR DA

el ZH DB

In—-Data
Base

«SAS in—database, TeraData Aster
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AEetet BHAIAE F& =Yt Aleel FE Ax ¥
= =ol7] flste] Hi= o]t VeES Fl A4 =
s S8t thE Folth (e, B3], 2014; Hessman, 2013).

Az HHolHE ool AH|o] ofAgH] Fofet Fo] F2 EA #of
A= HFSA ARESHITH, A= HHolE o EA47]e WHes 1 %
= WA A ouj= ARgsta Aeh(eqtd, ¥R, 20145 He, Wang,
2018). 1 B= Az Hlgloly 7|&2 A oA AR ot AY

md

~2 ATEE 5 WA DHeFE, 2019). TH, Az Adold s&e 7
o) I, Y R BY AT AAE due 2o 9RE
g

o3|
H o]
7oz mUeYoted gt meAse] AAH AL

ot i, A wof Fol 3

HEgolst AntE HELE F5ote] a4t
7R GAEY 3588 s o8] e ASE I
A 9], 2017; 285, 2017; Veza, Mladineo, Gjeldum, 2015). Wang, Wan,
Li, and Zhang(2016)2 “AntE HEZ FTHALS 93 JRFE2 7|edoz

Az @] Aoy W AN, Ao, Aitde], 718, AF 45, B
S 22 71 UFY ABEAAEHES] mokE dae= il AiTstal Sl
oh ARtE "EZ fLH-E Qo] Aol dFofolHet AA ALt 7Y A9
Tl TRt BASC] 42 et 7] "Eell, 1 olf+ AHtE
WEY o 44 Fo& Fote] ¥ Wio Wigh Hgoly AmE HE S
= iRl 2= AlEe AntESH LA AH O] Ao FHgstH, A FA o
FHE AAT 5 Q7] wEo|th(Z-85, 2017). Mrugalska, Wyrwicka(2017)&



3t 4 (@ F3H 2019). Hlglo
upAg, vl Sold gash] 285
o ope] dlole] Hg slal TR tesieh AZ Az
A AT G AEY 29 9 e %}@—g— s ZhA
L a4 68%7h Heole Aoz

9] 9] 8 ol T 4 A

80 75
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64 62

60 54
51

50 46

43
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30 s |

20

10

\g > = L < < <*>
& e\q\@ P é\d & < PN < F ¥
N = 7

) MTA : Mobile Technology and App, DM: Digital Manufacturing, CC: Cloud Computing

(SCM World MESA. International Survey. 2015(%$]: %, n=166) A+4)

(2" 2-2] | Az *F 2 #HIYE o] dHdas

H aviE e 2@ALEe] Aol Folo] Adoz A
9 A7, A, 2eln $E 2 B 5 d wEe TR Sgshy
g3k AZroR T BEY AES AU 3 AL Tan

o
H

o] 9l= Man, Machine, Material, Method, Energy(4M1E) & AJArh3

283t Aestd 3 2dALHes Dot Al AR AntE HE
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1
ot 9 BHgorT AGHAY & HAER AE 27 HolHE £
_]

Hata e ol wAY oy A A" 4 glon ofF ohA A

3t dlolg & uhte] FErh(e]gu], 2017). B4, 7]& AxuolE et HEo
Az =G T2z e F= odd dolge 342 & Ao &
7ole FAER HolHE #elst AAE] Fg2 olFolAA ot a&
Hom el HA X 2ol A HolHE Fdohd Alxet dvd 2
© ZAo] 2d AH A2H @AM HAHY it BHS UE &+ de A
olet(olfrml, 2017). AA, viA" 53 AlF SAl &2 & A HA
A= dHolH 24°] Alder AMgEoY AAle HAE mtold JME
Sl v Aoz a4 Y=g mefd 4 gl ol Fo &2 AT
AE A B 2 B2l e84 2dE de dem Hi JQHCEIA,
2012)

20tE e A3 HgoleE Aitsk= A2’ IoT, RFID, Sensor
S0 HEE Aol 313, SCM= su oel A& MES 5ol &
Holtk, MES+= ¢l FAHE 34, AFYA7HA Aitel BE g2
[H= 7]&ste] Aito] a2 4 & Qe A BHEE Algsh= &
o Aire] Ajadloz YAAIETE] (Point Of Product: POP) A|ARIC =R

H
HE A, 8] 7R, de] ol JEE ERP A|AHleRRH AE A
O

O

~~

A, AL 2F, VEAE Se AHEYeR ik, FEEE, dujge, &
Ao 7se e¥cke T A Aladolg (A, 2017)

Aoy AAgE ZRter AntE AEHE 5T dB2AS ARle =
o] Atz AUtE BEE 755t 29 T "EAR] 7ot A
Hlas dHlzao] AA i Asd sFer =@ At 3= A5
w4 Mo Aulolo] MEJM RS0 AA" HEEHZE HAA FEE
HEL Ao o] AntE HEME HdlolHE &85t ¥42 AEelst
AL, AFE7E A7 1829 ol e dlolHE 245k vt
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3) AFd+ 4

wejole] B At AW FWelH F2shAL, wdeld stEge] 2
AnEge] Bx AUE FHOE § A7t F5 021 gtk YR, B5
FQOIE MIH] Fa A olat el AAagR Fa A7t
9 7149) Heold #41 5

3 A & =73,
71 4, LEL2L Tl " WEE AlAskled, HholE =de 9
& ol= Hloly AHA =, i%:‘ 7]% M, Az 8 F= AASH
tHOFelE, 2014). A4=(2012)2 "4 2 HIAZFHCIHE S&st] 71l

B g o4

o Q= ANE AFdE & %1% a4 wof= Hlho]
w+A471e 9 Qlze} T)gof el 7 sk
HAE mholy, emuydl wtolyd, A = &oto] om]
U BAHE FE5L &E5tr] flt Weks AAlsttE 997t qley 7]
= 2 W AEE S IFEAY AHEES 7EA Stk Chen et
al.2012)2 7144 HlElolEE ARERE AHEIE SHo= HHoly =9 ¥
2o gt WekS AAISFA L, McAfee & Brynjofsson(2012)9] Lo A=
= 7 AUe AFH 7HA] SHolA AFstelth. Waller &
Fawcett(2013)2 "35ARE SHolA HHolH o] &8 7FsAol tis] A|Alst
At HdolgE g8gozy 7|E SCM o= ¥ B4 HHs aHozr
Mg o e, Hdoly 9 %%_ Fe SCM Axto] dF= mlE Aol=t
& 1

FAstgon], Fa Hopd @

p3

i)
=
m
4©
Hu
Hm
iy
ol

I B oIS ot ArlE MED TaE Gl ddeld £ 45
Wk A7star) ol§ml(Q017)E Ante mEeloh wgolHete] TA ] of
T HYATE sk, Alole] A etelel A Aeold s FEL T &
E MEY 7S % TERYS AT ARE dTss. 48
U
A% Fskdeh. $GH010 A0t AZE A Aol A& 4E B
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Zoltt
[#2-9] HElolg #d APPF 2F
A= o2& HjA @ M3y

+1]5o] ¥ (Big Dara) £9J0J%e] u A dgacle] wet A7
~71g4e] Welol =4 a9l ok :
Aslg | <), W2k ZHX) Q4] aQl, ARAAY 59 84 9 dudy

(014) | B3 Arlele] Egolze] 9FS Fr 89S =E
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A3 d 7erSEY
1) 7|&4423 Ao

7|e4-8 59 (Technology Acceptance Model: TAM) g+ 7|&48& &
2 R BHE oy g EoFE sz & 4 Stk
ZleT8 Ry A= ARARe ARt Q7 dFolE, WE AMRlolE, At
3]Q17] o]&, AH AAR Fof o]l2d TAE Fil Uth(Venkatesh et al.,
2003; Chiu et al., 2010). TAM< Davis(1989)7} Fishbein & Ajzen (1975)
of o5 7jte ‘gHe]d 5 o]=(Theory of Reasoned Action: TRA)-Z 7]
Hro 2 st
Davis(1989)7} A7Het Hxo] TAM2 &4, eH]=ZY~
P

)
Hl
H r_lo
N,
>

1o soolrel pAF e FUA 4%
and Ajzen(1975) “H8A7L QRS 7|4S 585t @ 0 B 857t of

DA 23 AA] AREFA ol g Mol FFS mAA ok spT
Fishbein & Ajzen(1975)0] A|¢tet TRAE A|Zo & o]F Davis(1986)7F TAM
S Aottt AXAQ018) “TRAOAE QI7te] P5& Tl ko
FFe AL, g PFol FFE Tt IAH m2AAE Fof

£ Ueiiy, Iz FEA oldS 7 EAol7] wiRel I7te] WF
P5of tfgt % (behavior intention)”} FFS FH ok PFoA EiT=7}
FFS A o' PFol tEt xE metold 1 FFS ST ¢ Uk

Vennkatesh®} Davis(2000)7} TAMS 4% 9 Hsto] TAM2E A|etst
At ESH Venkatesh®} Bala(2008)+= 7]& o|2& ¢ 24 AlAH TAMS3
S Aot ?HH, Venakatesh et al.(2003)2 TAMY} of 2 o255 o]&
ot  F7|&F8 1Y (Unified Theory of Acceptance and Use of
Technology: UTAUT)Z A¢totict. @A Venkatesh et al.(2012)e] AH|¢tst
UTAUT27HA] trfet deli= dd o] gint

[Z32-4]= 7lerd B Td e HoEth TAMS TRAE 7]
%22 59 Davis®t Venkateshol] 93] &=xt8 oz WAs)] 222 & 4+ o
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Jv UTAUTE  Davis7t Alglet TAM3 PC Z-82g(Model of Pc
Utilization)(1977), Al@H 5] =(Theory of Planned Behavior)(1985), AF3]
Q1] o]&(Social Cognitive Theory)(1986), &Alg4to]Z(Innovation Diffusion
Theory)(1995) & ©tdet ol&o] A= A=A Venkatesh= TAM2
E Davis?} A Zidtsta, TAM3S] 7fEhok #odsk¢tt. Venkatesh+=
UTAUT 7ol FE=2o g ofsteirt

TRA TAM TAM2 TAM3
el ds0l2 o, | 7=+8RY || 78Rl (O, | 7E+81Y3
Fishbein & Ajzen Davis Venkatesh & Venakatesh &
(1975) (1986) Davis(2000) Bala(2008)
Other .
theories TAM UTAUT UTAUT2
PC Utilization(1977) =3l7|4 £8l7]2
7|_A..).,_RE-6-4 |:l‘/ odg F |:l‘/ =] F
Theory of Plamed | T | 71ET823 ~20% ~203
Betinior(1985) - + c
Sodal Cognitive ;
M%'SG) Davis Venkatesh Venakatesh
Innovation Diffusion (1986) et al. (2003) et al. (2012)
Theory(199
[192-4] 7|82y T 74
[(#2-10]2 7|82 7|8 RngolA EHet ohefet Bygof Fet
g2 Agt Aojth. TAME 7|20z M2& 7&S 58 o olgx4

)Xtk Aotk (Davis, 1989)
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281 Apgol wret 274
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(Theory of
Reasoned
Action)

ArelElels 7|x= Q4 FEe] 2H 87 24

Ao 54 52 53 o] osf 2%

“SA| BARE 7 Wet Al /st ol Akt W]
HA eEe ARH 0 Uekd

o] Qg HAE BE a4t HE S EE
TR ZRH R e nld 4 g

TAM1

QIAH 384 (Perceived Usefulness)?t QIA|H ARgo] golA]
(Perceived Ease Of Use) 352l k(Behavioral Intention)oll
73t okS Ay i (Attitude) @] BYF= A7l wet A4A
5to] TAMOIA A7

TAM?2

«012)% -G-8 (Perceived Usefulness) 4198291 &-4tof| 7|4t

ARe] FF mEAAE G, Aol S)et A e =
EAAEE TR, A 54, 2 =5 7R 2Fdste]
oA Az T

T e Zebeld POt AjAoR T A
8 ol PFE Hethe e A

=2 T« =

TAM3

QU] AR -Bolde] ol olof f

o1} O] ZIRHEHFE ] &5k, HRE B9t HRE A
w7], o A xDA A AQIAE EARA A
ol G-8A)7HFo 2 Venkatesh & Bala(2008)+= <1x]H ARg<]
golid 24 89l =g

UTAUT
(Unified theory of
acceptance and use

of technology)

“TRA, TAM, &71%c] 2y, AgH P& ol&(Theory of
Planned Behavior: TPB), TAM} TPB Zet 1d, PCEE 2
3, SAIHE olE ARRI/IA] ol St SRS H|wste] 87t
A By 945 Bt BEgS Y

o mede] S ot ol B g A @ mEslel
UTAUTE 2ielet 78 A8l -84 ojgos u

- LT

UTAUT?2
(Unified theory of
acceptance and use
of technology 2)

-UTAUTE % OJier} 71entge] 2849l 93 73 TRA
9 TAMI} 2, 95 ol o] FUEAE Agase] 2
Q1 Qe m

WUTAUTS] 7)%, 2802 AHjzt 749 o] Hgees
A7 meom @Eolro] 3717 Alze AYRAGERIE,
1271, DL UTAUTe] 28] 7
T 7 At g
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Py
2
j\l)j
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kl
>
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A EE gAY SEoEet BAT ATE &5 ERFL 2R ot
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-

% I R o1 O [e] T =2 pi
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ol B, AFHE A, F HEY Ao, ntAE EF s Z2 HE
M4s Egold 24e900, AEA0R 1T7) 54 4olg waXYY 9
AL ITsh QA choFd WAE pelstolol @tk T Faskr.

Elizabeth & Michael(2004)-2 HAxdA 2 (e-Commerce) -8 T AT
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A7 24 WF 9% AFAT
S H 5S8R YUTAUT2)S A4 E27|& ARgoLd
7% FFE v|A]= gl B A+
Dol | abg bsa AAE Adn Aze AeAes g Aus an
2b 24, AAAD 223 A 2A40] EEAY] Akl 9
e ulAE AL 3K
UTAUTRES &3 7199 3D 7& +89% £4
Ao | TBA, 71E4, EEAES diEste &9 9O AR A, FE%
boe | @8 ARE da A 3D Adx, 9l 3RAds SYEs
2 5o, 3D waly Aol et Alsled §8@ UTAUT =4
2 591 3D71% FRoEg B4
\UTAUT? 88 2512 2194 AN~ 580 o A7
409 | -BEAR AT, AP A58 S4ojel, UTAUT22d e 47
Q018) | 7|d, ke, Asld e 0%, Aed 57, 40 5]
oF golzol vAE oo 24
Information Technology and Business Value : An Analysis and
Barua et L o
N Empirical Investigation
(o | “REAGRGBY) Br £AE ] Aule] o ITHFE @7
7 9ol AFEAS AT mERAL A THES AT
*Early versus potential adopters : Exploring the antecedents of
Chiu et use intentions in the context of retail service innovations.
L | 1esa A1ee Agelme 9Fe mAE adlw A a9l
Qolgy | TR Aol A B 2] Aeige] me Holg A
-71&5-8& 9 ARl Wik $dH olEY 7I&FH|(TR) 7idE 7l
wom A EegaE A elkol s aag AN
Davis Perceived Usefulness, Perceived Ease of Use, and User Acceptance
ED. of Information Technology
(1989) —AREAE 8o 712 AA AR JHEE, §-84 B ARE Boldelt
+ 574 28] Ot A2 J=E st HA.
*Electronic Commerce Adoption: An Empirical Study of Small
Elizabeth, | and Medium US Businesses
Michael | —AAAFA 2 (e-Commerce) T8 SHS HH7|&9 HZFH 7149
(2004) | <dAlo] 7o) HHA|AH Eflo] JF= A= A2 TSt
+FAY, A A E AgaclS wrdste] AFEES ARt
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*Belief, attitude, intention and behavior: An introduction to

Fishbein,
M & theory and research.
Ajzen, 1 —geld P3Ol 2(TRA)Z A9fol dist B, F82 qiHo] s
il | ojme) qge maits Aad BAskel el BFASE Sl
q5ol=g 4.
*Factors influencing the adoption of internet banking: An integration of
Lee, M. | TAM and TPB with perceived risk and perceived benefit.
C. —QAAE o] oA AT, Het AJPE Ko e, ARA 3
(2009) | A 91de B4 fd5He Her ske TAM 3 Add s
o|Z(TPR) oz 2217 AMgol s AYshe 2 At
Lin, ] *Towards an understanding of the behavioural intention to use a
c . web site. International journal of information management
C. Cot | _qiEue Fgge] Aoz nAdA ol okl 9 Aol
Tl ol digk AL QX Y= vA= IO AU e
Qogy | ~ETET TAMel QIE @RelAE A BEE Bdel A
of AR BAHO] 64 %E AARIHE RS HoE.
Executives’ Perceptions of the Business Value of Information
Technology
Tallon | ity sl mug gar 28, 29 24, A% 2 L o3 =
Soap | A9 47 89 3 et bw ool A 24 9 1T 74
B/rrel 22 e wafo] ¢ &2 £Fo IT H=YZL 71X 7]
ofdttt= AMdS T
User acceptance of information technology: Toward a unified view
Venkatesh, | — AR 7|&48 Aot BAATE Fall 874 F49 2El &4
V.etal | WBOR, /&5aRE BrNone AN 5oL, sjEss
Q3 | meF} AeE PEOlE AR wd PC BERE FASIOIES
FEo1L AV|ekdol whe 8 s I
*A theoretical extension of the technology acceptance model
Verkaesh, V.| SR HTAM2E 4700] 22(N=156)1A4] 27§2] 2paHa ARgat 27)
Dvis ED | ) B4 Akgol diof) 5318 F0 dlolds AHgstel 4%
(2000) -SE B2 7R 4 BSR4 4719 27 R AytEo] &
849 9141 2jo19] 40-60%5} ALl AJole] 34-52% 7]
Verkatesh, *Technology acceptance model 3 and a research agenda on
v interventions
Pala, 7N IT A" 2 ARgSl 24 a9l 59 24, Ate 59 2
il | 2 geoe qassy 490 IT AY 9 48S A 5
A oA AA

ol A AAAT T8 Ade] FHE Fa
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Atk AgelA o] Aol det=EdA 712 BAVIGES 7%, 7H, AHls
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€ 5o AieE A, AT =2 A H 1A HEF AE A g2
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e BEx, A, 58 5 Ak #Ech o8 247 BRiEo 1
Aoz o|FojA AAE AETFO] FuRRIAE oulsh= ot &, FUH
Ao g dupt gre Bt E whEo] Yolerts EAsks Aol ol
Ej(2013)= “FYolA A FFE Yolixe DAoA 2R 7HAE A&
Aoz Algsta AF 71gel s Ageta fAgt d-gEHE Freof g
th Je]y a7l oieket Y=E metelal olE whYgsie] A4 ZERAAE
NAdste] M2 AEI AHAE JfEste] AFaop ot i G A
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Azet @A 1Y el B
w4ste] 7199 AU Fol AGIA YL 2
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AFE A (o], 2019).
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NARE F 4 Yk FRE AT B opget 1A Yz RAstw
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Algota, Z2AA M-S 91 ARE At 7Fe]3(2014)2 “HlH|o]
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b Z2AlA RS At o]F Foto] AME FIAE 4 doh L 513
o} Steve et al.(2011)2 HH|o]E] AJAHI EQjo] m2A|A ZHHS A% 712
=2 AT £ ot ARXEHYeH, Chau & Xu(2011)-2 “dgolg7t 714
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organizational capabilities and performance.

on b oy spg ol 2Agalel mAE g% @7, M @ ws
S Widener. iiilE_ Aol & -‘Hiﬁ A7 RSIE FeSEEE Al 9=
2010) | = B7h vAYS 9 23 ~ 3 _
- QS A" B AF-HIARAAR A BE ARS)H
5 Qg7 EATL o5 HrdsHeE A ojof oF= AlAL
AATEAIZE 98 BD 24 £72A0 A4 ZeAs wueY
He, of et A+
Wang, | —SPM(Statistical Process Monitoring) 2] Z =S A|QF
(2018) | —Hldlold Axe] whet =AW A EFHAE =t 7|5 715t
SPMo] 773t Zlow AE
*Management control systems and strategy
Hi, . E A7 o] A A AR (MCS)F 247)5 A A
(20’06)' —I(\)/ICSQ_J T8 59 F sl PMS(e =74 Ald)eh H=fa A
= fr5ohs 7169 A eeEldiEeld, 7197 AAl, A B x4
Sh5o] Ak gl tighA] Abge] F4
K reiser * Firm—level gntrepreneu;s}ﬁpl The -role of proactiyeness, innovatiyqness
ot 2l and strategic renewal in the creation and exploration of opportunities
: AR 18, SA B ek AAE SAF Akde] 147 A1
Q010 | zq Aeie et 53
Lado ,AA |+Paradox and theorizing within the resource—based view
et al. -] o] A7 (RBV)of| EAsk= 4} s S
(2006) ArgE 9 GAO WAE Rext 7170 ofsiE AAAR.
lee C -Intern_al ca}pabilities, extern_al networks, and performance
ot 4l —?]O%%%ﬂﬂ_/\} A= O]%ﬁioﬂ gt ‘4151—\71%, IFYET <
200D F= ARt Aew _‘41-‘?—7] oo 71999, 7lesd, L7IRE A
Y, FUERTE tEUY, AEAY 7N dd= 4.
*Smart Factory—Towards a factory—of-things
Zuehlke | -84 7t dlole9] 3§ ¥ B9 &A1 S Slol 382 AHEES]
(2010). | Aoz 7 5 DFKI A4 24 si22 ¢ =3
—90dt) Alx@% el computing 7| A-83AF A47F &) X3,

_57_



A 5 3d AnfE HED] £Q0|L ol AP}
) &8O

7h ==

= olft= At Stk R ARE FaAEAA] BAY A3E 95
~0tE MEE ZY ARlS R&eiA skl Qlrk ol Aol F47Y
A2F 7HAE dEst] Hdsfiof
Bollen(1989), Feeny & Lves(1990) 52| AollA =4 7Ex|7 A2 Al
2] £olo] QRS ulAthe AL AASHAL, Elizabeth & Michacl(2004
AAAA D A A0 Tolo] mAE FHAAH] AA 717 @ole
AsHAT 7HelE (20142 HlHoly =Ykl FF2 mA= o
Aol Heb k] Q14 a9l g aglor FE5ko ]
ol Eokete] BAE AT AASHA. A% Ay AlFE

W
N

-

&,

N

ok

o=

L

Ir

w

4

i

o,

o

9¢

e

o

>

lﬁ
NIO (.

ﬁN‘

=

it

=

[>

N

o = I]j

x i

> @

O
= e K2
2 5 o) 1B S og
o Hr mx dr oo & ol ofN rlo

M K
o

of



2 Aol AR she 8912 AntE HEZE on] E=jt 7Y
ol =4 FAl ZIdiEE 71 ;I ATl diek Zold. =doxe A% ®
Adsol osfl dd= AL Et ok AutE HED S o] T
ol 7]9e] HFdutel FFe nE Aor oFEe wiZjHsE dEsty
o ot =o=e AutE HED EQlof dieh FgAre] et oS WY
& Aoz AgPAFA okm BASIH 2 AFoME 2| oJulE st

e
o
s

O
l_n
f
i
K
&=
N
I
K

) Agolx

A0tE HEE 7)E] AxAdulof ICTE HESIY 38 92 AnE
SH sk ZoR AntE HEZE YT o|F AN LETAE Pt
Ay 1=3E 4 3H°F 3t} o] AnlE HEZE &84 AFsEE 9
&7 dasith Q5820192 AntE HEZ 9] &A1 Aol kof tfsto]
AULE WEDE ?—i—?’_} 7192 AntE "E7E @Al AR golAdTt At
& F840] Ads o AKSHA AEH AR E ZHAA "ok Skglek 7
E58Rg olEoAes MR FEAARCY HRIVES £
AHEZLRE 2)&F Aol 7te] TAE FE|H PEol %

al
AtH(Davis, 1989). Davise “7]&9 AHE 8433 AR §olAo] AH7e

rfu
|

O] AR kO FF= mA = FaHgolH, AMEATE M= AE7|eso] &
A9 Pr aedut G el 714 Zojetal He RS 89 Tle
o] AME -84 (perceived usefulness)2 Hol"stict SHH, ARg go]A

(perceived ease of use)> A&7 Sig AH7|=9] AR 2 2-8&Ho| E<I
oA Aot W= Fretal AojHrh(eF2h 2019).

ofg] e2t= E4 AH7E9 AME F-8A41 ARE 8olAdol =2 o, T
Zlsell it AbgArel A&53 *}QPJPJP F7Rt = ASZETRE AAste
At (Davis, 1989; °o]F, 2012). EHEl 2014+ "Mz FE7=9] 4
o] ofid 7l&9 A5A *P%QEE‘E oftet Fufj ko FAHA JTFS

_59_



MN
*
o
El
i
o,
_O|L
38
o
o,
o,
N
S
S
5
rlr
>
=
|m
&
i
)
N
i)Y
ﬂllﬂ
o
rd
!
)
ﬂ]lﬂ
=

)
)
2
Y
I
=2
>,

=i

%9, h ot o
% o
ol
_— =
2 =x

(R N
o
_-)
o
R
o
o
2
>,
>.
=
m
1)
i
)
N
i)
m{n
rlo
g4
ku
)
ﬂllﬂ
1o
1%
e
ridl
o,
o
)

off 71 wiell 7199l A&EA Agolwrt S7h Aotk (e s
A33], o]5HH2009)2 RFID Z=¢o] wigt dAFtolld 7o) HRAAH
T SAE =Y AATAt ZdeAR FE5t] AT

N
()
—_
\O
~

T oY A= AmE HE Jeso] dFOlA me #8% AvE A
Kol

o
ste] 71950 Ante MEald] tie A4H ALEE 2T 9

e AA

St ok E, 2016; AWEF, 2017 A8, AAA] 2017). AUtE IE

£ A34er k¢ ¥ F5T V|EES AUE HED VeE9 AHE &

o] Aut Mg 84S =o] ISt AL, T F&of tigt A& ALg
o7t wjg FotdttE 3 H 532 23 (A

T OMAE ga, A A, Ao dinE peR dutEE Y 5

o At AR BRlsl] HF |40l §840] dFHTt, Ante

29 7120 54 Aol F71d Aow a4 dnhErEE, 2017;
Kel

lo
N
ek
N
(e}
S
lo
N
rioy
8
(@)
©

% BH3 g WA 20tE ME o ALg ko] BAS AT,
B APt AutE 9EY A%5H AGEE 7a5gRd

2tal g 4 AoheFg 2019). AEHEARG R EF AntE HEFHE o]

o] ARt Z1de] = AlFCA ZIHSE ol AR AA Rl whe A4



MES, #4124, AH2A, IoT,

B

g}
N

| =(2017)&

=
—

gl

F8 7led a9l AFA Aot viAFA Al mA|

=
[}

SCM, APS

ol
=

]

7}7HA

Gole} 37,

o vpent

ol
=

AER

1l

T}

=
=

Eid

5 AFA

Bl

o

w7

N

o

;.AO

i
jzel

W

lanng

o

Ife]

B
ol
To°
go
)

—_—

27712019 SaAZAA Y AFGH7E Lgoll v

A A

A FH]-&(financial ratio)

BHE AR LS olgste] Liehhct

€

i
T

il

573 (activity),

—@_
=

A A (growth), 4214 (profitability), <FAA (stability),

YA (productivity)

[e]
—

A

oLt A4t ol

Al

=
o

g ofu] up

ol

7] Wste] o

T}

a0z o

q

B Juht

o1
_

ol

4, 2003).

2-14]=

i1
ar

[

RS

=)

_61_



[(#2-14] 52 F2 AFHe 37

W AHle &4
szt (@717 )k 7] oz
SIS (TN RARY ] A0
A4 ARSI (BN 2] AR
SRR (- SBARY ] SR
eIkt (A7) eIy A7) Felele]
e llE eloley itz
ek eololE 7Keoloy ke
sy | FGeellE Felole)FAHT
FAHHE0 2R RON ol EA
A7 A0 oHEROE) R0l A
A S AR
A PEntE A AREEAFAT
A ARFFokes ARF/FAE
Fe FERY S
B3l Ao
FAIskag R ST
- A e
s I S kol B
AT wikl B AR
P PR
i FAREARE PP
AP FE99 &
=5 BPR/ERE &
AR FHE o] B W Aol BS AH ANE ARAR
AwA Zulo] tEr AwA IS AT



2 zA51n Yol AmolcholRA, 2017). wekd 719AGel et At
= AP B4 WS Bo Bolgo s AulE mMED 5eld] uje 4
= AWA A2 yehin 21 PP AT 5 ACEE, 2017)
AnlE WMED 2] gEw, AnlE WMED 59 ofF ujEd] Z7}, B
£ 24 5 A ATt maEgon, ade A% AxdA ez
Hrp Z7bo] 26 B3, AMAE 16% FAD A0 TAEC
194 Atel pEE Qelo] diaiHE FESIQ019E A1 Al
o BlLte] Qo] ofa|q AREI N s, A 24 & ket a4k
So] ZHo2 Agatel et A ekm spgck. 7]lo] AntE WEE)
2 QI A9 A & b ARy e gopeit
[#2-15] ~utE WE 7&0] w2 HlgRd S
SNt AR 8
AT - Bagh Aol Bagh 32 Bagl wEet s, of2 Selol AR
(D | F Q) AmS Zof A Teiile] Wnle: 245
g RS chasle] thesle] A1 $5S ele] 9 vt
ARE B4 A 9 T AR B 9 e o] 2 ake] B4t
PPN | 0 g Sre iRE AR Zuo) A 9 B
AR BE RS Seos 1 AAl 7] AW 1R 9 A 28-S Sef 3D
gpt | mRiE Som sl mEe Tbi ApEe) e AR

ARAIEEA
Fnd-to—FEnd
A= el

WAL YIFYO| GRS Aol ol Algeloldatol ulE A
- AR 17 a9 ARl kel 1K okt A/SAA

shel, A3 Ple} SEBA End-to-Fnd AAUolBE 7

A Afelest

GEES 9F 9Ans U 2494 J14e 28T waT 2kt

of AAP] 52 mUEsl] o of 2 g, o] A7) 2
53} g AuEGo] 7% BES SE] AR Ho] 7]o]

= 2o v
 ABHEGAA T} e oluA weA i wAR B
SN B 2 | A5} D APt 7o) Hop SE ARANS oul] 83 4g U
AT Y | 0 HkE 7 AU R Y, FER ks
- PAAP] 7k, ARt mEA v R Al ZA AR ofd 24
=74 1 e, AR 9 AmE A7 AFASHEE.

_63_



AYATA|
43(2018)

F

A
o

A%

SRS

°

AA]

[e]

=

(CIM)

AHl
—

AHA|

X

Al
o

B £(2019)C ARNlE MET] Foloa AAF AlH]
- o
2017 & hui = =3
)2 AntE HEDES 3 AWz Al g4t AA”H((IT), 4
— H s T L2

AHI(EMS), AFEH £

Mool M T o
X o0 sMdgE TR A EsREFAIDE KK
o X 1] I | A o T LS (oo N T OW = R
ﬂ@a_% Y ﬂwﬁiﬂl_u_}o%,zﬂm m_w%
iy m_.[LdL A . AR I N o] Zm < W T . Wﬂ
S lf oot itEetanE R, #F
ﬂM%&gHﬂaa%1w%@gaom_xxzﬂ;% gy
SRS m BN Mﬂ%bﬁiﬁoﬂx@)@L
5 EK Ry T = fF ° 3 ~ = K| o I
5o o+ H Cl — S B TS SN oo
ez ISP SRS S
| o T E_E ,A‘._ [l NI T .Hl o wo— z_o = nAr_._ ] MM _° _I_I 1,”1_
LMo ® E._Z]dl NSECT T i
& OoNr of HoE T Tor X K T = = =0 =o [

E,._,_A:OE._JlO 1_|T_7A1 =1 ~ X =T .Amm,h‘ot
SN TR I R W o S o He
N O_DE_ET%%EL_LH&QQZQ,
LR B ;3@1}1@1&%1&1%%; g B

,;_.A_.,_q_mlﬂﬂl OE__. X B 0 o) o
X ® o o M i}ﬂm_xon_xao%A_.o_L}%
IO W A R L e S K . B
™ T S T J,UH % TN go T mK m_. ol & X =
Mfageﬁnzw@%ﬁﬂﬂ :_oe__ﬂa,%ZEmL
R o W - N T oo W L o g P o =
X % g I Nooop oy f g PE o EP @
> B B s J) Ho M T o} o & &
Eh o Ee ™o g% o Mo T o= A 2"
&ﬁoﬂﬁﬂmﬂiﬁwwﬁlﬁdﬂlqafémﬂﬂmmgﬁK%,
ooy 7 Moy ER ﬁoﬁﬂgmﬁfoﬁx_é%:l%
e T AR ge 2w dm e L=
I I NS I
%gi;aM%@ﬂ}qagwa%@ﬂmwhﬁm

R o Ho = F e

ﬂ.f%ﬂ%%%dﬂmaﬂmM@ME_%%AQML_L%
—_ = 5 = - =K 3
HJuwiﬂ;_gﬂ%y%@z__%@zmmo@&y s 7 N
d T o | & <k Ho o ( o ol I o Wo Hip ol <
ol K] ‘o1 mn i ,.,mrﬂ m ook NN = o B
or W_L =l Tr N o G| — oy = m %o o < =
PEEY ExemlenemE W m £
WoEs 5 ﬂm__ﬁﬂo,_ﬂ_.DM T

- 64 -



3) 719 %A

AEZ 78 F717F Sl=el 719E F71A14Q oA AEHAE ++
Sst= A7 sl gtk 7] d+= Chandler(1962) 5o 4335314,
o|& WO shatof| o5 A7t HAE ATt Greiner(1972)= 7149 AATHA
£ 32l welA AEskileh. Lippt & Schmidt(1967)+= LAst= =
oA AP WA WAl 2de FAL 7S ©A7], A7), ST
2 FESHTE. Kazanjian(1988)& 71&g 94 417 (Technology—Based
New Venture)o] H-&== o2& DA 2y 7HH]"3}°ﬂ£tﬂ 710494

AHGAE DA, AddeieA, s}

Anthony and Ramech(1992)= 7149 AAHAE F&

A 2E, 719 99, WY 4 % £ T

A ol wet FA7HAS AT 2t S el skl
Timmons & Bygrave(1986)+= @@ JAAAIAS Higto =z 7|do] ddS 7]

o=z HAZ|YS A olF 3W7A] FY7], 34 olF 1097HAE

109 o]% 15A7MAE A%7], 159 o|% 5

Black(1998)2 7191e] AHF71E & )

A FRHASE ARRote] A, A%, AFE9 3 ZIdDAE FE5Ho]

S o]efo] AA 71X =5

| B
k. YA RARTEE, 44

rg Mo
o, o

8
foppte

) = °o|9] I8 HEGA = Y9ET
S 50| 7F 71 #FEAo] o= 2 ASEAS T YRt
Davidsson et al.(2005)2 “719 A2 A|7te] Hito] 2 7] 29

©
=1
u!
lo,
olN
N
Hu
HE
froc
o
lo,
<2
lo,
ol
rd
=
T4
5
Ho
+
ol
B
2
o%
B
S

Sk 3 2 orgHe 4%
o ura Helehw 2ol 1%7123 ol W] WFA Al 27
2 ol



5t
o
oH
A
=

H

ted

OO

Q.

A Apole] 2749 BARAE 7
Y APe BRESE A

=

[e]

7|
f4i719] SEAlR 275

H
O]

pds

957}

=

[}
71, 87871, 4=, A=,

=] ofg

ZF7F 7]

1

Anthony and Ramech(1992)¢] £/ AlS 720w &

[e}

o

—

, A=A 72 3gAt
7k, #AETRE,

2]

2742007

H

A
=5

it

J))

A=z

71, &7 5 4

AT F4£7197%48(2013)2 Fd

Al

17195= 2016\l AHA71(®E

Z A%

Foiet.

<}

il

3871, A=71, AEY Tor ERsAAL, 2017d0le &

ife]
o

oju
Hlo

o

I S =2 S g

(<)

1 Ape chepet

=73l StAl #4d

A

ol
X

—_
,_o‘._

et

o

A2 3

ot

o

g}

(e)

g Tdo] 2|ubA] oty

AR A
- 66 -

=]

oF A
R

—

15

s
T

o
o
pid

=, ©|E3g, 2010).
=

A

sho] Abelg A4

SloflAE= 2017¢

[e)

A A7} vl

=

&

==

al

g

o,
49



Atd AT

WS

A71h 9]

£
o

4

. 3771 71l |

ot

Pl

o)

!

719744

=
=

tel

5|

550 wet o e 39 ol

=47] 7199 48 4~7d9 2] 7)Y

2 2RAL 25, 9 4~79

o

g, o] 7|

=
—

2 49 UxB Y e

o|]

o|J
ey

o4, 2019).

= 719

tae. Bd=(2019)

o)

bol 24

o)

oA 7 719e 9 5d welm TR

ol 33 o2 Eq7], 3d 27} 7d oluiE wobrle AR

o|]

o A9 39 oy 72

Fol AFH/golA A<l

o)

Fdet. 2 Aol

S

A A= gAY AUAA DA

ol

2-16]3F 2ol 7Y

e
ar

[

s
—

A

2-16] 714

i

[

=y

_Z‘._
_— ]
B oz
,A_._- F_o_l Aru
e | X

oy

i~

=y

N
T| W= | 3
il I N
© | &
| o | X°

i

i~

=y

N
T | &F | 30
oy qﬂ G
R | ok oy | BF
|| R

oy

O
\-w
WOw | R
Xo| T | EO
70

_67_



4) AJa+ A=

A0tE WEZ 8005 X AntE #EZel T Aol A
OFE FACIth 2532019 AUIE HER {5 EXI 2&5F ARG
Loto] PAE AFSttt. ANE HE" FEEAY FEWE 293 A&
2 AMgolw 7he] B|AE =t ol BAE folg drglch 9A4A(2019)2
AtE HE] 75 oz)et Aol WAE Aot AFxe] o], 4
F2pol oz, FH A& AYHSR oto AnE #HER pH0]7
Aol I IFL wA= A2 ottt FEA BT AT E
7120197t ARAE ARE olgstq ARLRE AT g
(2019 AFAlel AFA Aot v A Adte] nlA= FFE Aol
Ack. 719 Al e AFellA o]5]2H2016)> 71 H ]

4 ATE ol8sto Ziﬂ o] R&D A APIE EAstAA 7199 4%
Ag A7), 94871, 71, BA7], Azt
$(2019= 719 8%

o
Ag =93, =P

i rl

O

-l>

ol
Fﬁ
i)
fr
-
o
R
o
o3
riopgh r dm

1T r:L o
X,
N

A A% S O BAZ WD ARAEE o
stol A1gRFT ANE A o snlE WMED 589w}
ATt 193 719 AR Bag ABATE ok Fd el

[®2-17) 589 @ Ag4s #a AT oo

7% o4 w7 % AAAT

AAd],  |FaAz71ge F A=z Hdbolg Fgold Ao Fd= 7

A=, e [}l et A+

Fosl | Wdcld Jlgole) 338 ol adE gANAE AT

(2018) =g st e A Yo gkt Yeoldo] %

wgg |9 ARl 4z a7

A | e BaAZYe] APAHRE Adsty AAds 24 o

01D | RA4s BAS Fo) AuAE 54 24

apga T8 A 7199 SE s ofxeh Aol wet A A

Golgy | ~SF TEOl B AGA o7, ARA elA, HR oA} SF 7
Aol drttae] Fd= mAleAd B A+




QT 2E 404To] SF 4 A 24

HEd | o, $479 e R SF ATTFE AEES BAste g7
(2017) < dESFNM AATHer Fd, TLa7US W2 DA NA
2 HE dadol=rt avkAde &1l
SF 530 23 At A
wos | SFEYE SCMI BME WshA7|1, A4, hg 2,
S| emn ey e,
-S.F 8t a4 7]&<l IoT, Big Data, CPS, Sensor, 2%
E AFH, 3D=dg, oyrdd, I Jen 5F AA
aae |7EF AZYE B AGA4] PMS 9T @
IS hmsym A A olgw TR Bolel ARA Aol WA
QU191 4 Bqnad) niAs 9F a7,
s |TELAARSAIIY 271dS ARl B
Ody | A Agumel e AR NS Agste] B4
AR BANRD AR, 204, A4, ATAT 24
jpge | "RFDEY 9% 2203} 240 8o RADEYS] olAfe 4%
ol=al | “RFIDEQE HEst Ax, X718 o 5 7142 =43 HuA
o000y | BF AN T PR, [T A4 5 244 54 1ela 94
294, A4 4E 5 944 S40] Aee FE adY
SaAEEAY] AFEet 18E W HEAE BA AT
257] | —3aAZYA) AREEe} dRnaARs] U 5 5o
(2019) g dlolgE &8st FaAxAdA ATyt 18FEH
AGA ol A= Gl tiste] AFEAHFA=R 6,1627H)
*In Search of Sustainability: Reaping Long Term Advantage
Feeny, f . .
D. F rom Investments in Information Technology
DB gl qlam g AA ol Aot elwe] dig sl
Sl | el 9% Fa, olelel Ae AUSE AHdA meed YAt
wdoll g g5 em dAz AMgEE 9
*Methods and Materials for Smart Manufacturing
Kumar, | —42F ARQISR9] &af|, AnfE Ale 9 QIHAES 409 A3 197 7k
A. O G M At AMIAO] Alx S-S BRI
(2018) | —@A AR S5l & yHlE =9Ishl, At AlEE IoT, CPS,
Qi-Zals Ayozkgo] FN Fel= olsfol A
*Smart Manufacturing
Ramkaihm | ~An}e Altio] BC Atk oPy Hlgz 1] ot AE ukEs)
CScetal. | A mE B AR FAAR S oot 5
(2017) | -SFe] =2 2= 9Pl AN, ol 24, el 1oT, 7H| sk, <

SAls St wE A Tkee TR ARl e AR

_69_



sk

/\g S

QQloz

1

&

lele AE ¥ Auls A7

A
~

|

o
L

A
a4 A

A

]

tolet. Z1sle] e wHolgats Ane 7149

8T E FElizabeth & Michael(2004)0]

1}

[e)

HdolE Eolko

a9108 Wi, A 7}

o

1

sttt 12

= O

A el

7+2134(2014)

Al 62 APAF] XA
o, %3 J19 FRE 2ANsE
Tornatzky & Fleischer(1990) ©

A=
W42

]
A
|

A

S
= cjo| &
=uel =

o=
_I‘OCJJ

=5

A, A9A ol

_70_

2= ==
L
HlolE| =2l
| cllol &
]

El £F 25 OF2|

HEMNE
T

I
B AH@IELOF IT &

2| e e

3|

N
A2
AL EE

e ——

: NUTERT HRds
qu T Md|_| RINMRT N K ol< W0 o

[2112-7] ¥go]g &2

‘_._,NE ,m.M 1jo



N3, 3R AY, DAY ADOE AT o 2elo] AulE H
Eo] ST @ HEE] At 9T PA, 191 9ISt =Y o

=]
i I AN N =%/ -
. ) =de= A

s

a . Delone & Mclean
! ! - A e ] IS dZms

[12-8] A0tE WED 580907 JTHEY A7

944 (2019)= AntE HEd] 1= ox]e} Adjof w3t

—

r
a
M
i)
re
-

°f
A ArdsE A9 9A, AR 9A, AF oA ser s IT #
Aol dA oA =td HAE ZARIY. AEAERE 10497 289 =AM
Sl 150709 A=E FHate] ZA5AH. A o] AntE HED] 5o of
g ARG A5 Age] word 4 gl AntE HER] Tlo] AR A
4] ZAEQE IT °F FAe] oAt wigst= A2 diniso Hoe
&Es| AR AV vk Eot, AmE HED] £52 oA|Tter oARE
o & 5 Ade A7 otyr] el ¢ AE7H AL"HE Ee AR
PAAE &8st olgo] AmE HED Eijd njzle d¥2 d7ste A
= gesiy. I9a AR AntE HEL] 5 oo x1tsto] A
£ JRgete] wet 47 Faol Aol AT

_7‘|_



rr

duowx 4> o

2212 PPM(Push-Pull Mooring)%

Ea 2yg Mo A

o mEe Mg, AR LE
APk olzelA A 24
o)A A7ke] B wE Ws

[ Push 29I |

1

=XxlQol

([ Pul 291 |

[ Mooring ]

[192-10] AntE

riok



gl A=

olgo] AntE mWEe 7%
4 Apgolze] mxE

T

ol

o

B
==

|

bk, g% Fme] o}

UAE A5

e

smpE o

(2017), 471-8(2016) 5=

kel
T

3 ¥ E(2017), AHSQ017), A%

=

Ee AFA Qe o

T}

A78(2017), Z-8(2017), 3H

Hi 1
;I(jZ]- —l—%y =

s

0

ng

ﬁo

AL
__OO

go

2
ﬂ_mo
il
Hlo
~

Ho

Ho
L

7

A
=

o ABA RE,
sntE wWEe 7

(2018), A" <A(2018)

w°

i

B

o

=

A

23}

5

ofefl o

1=}
A =

2
)

H

fol Ante MEe] Lqdu A4

bl <1t

S

)

R

T

i

Z3} o

A 2nte @Ea] 7

o]
X

Eo]

=

s

G

B4
mj

w
il
olo
™
ﬁo
B

1}

7

40|

o QEAL AR ohelA B

Ed s Aol

E 9
o A

se sute

77

[

2k,

bol @melo] ALgalAL A%

5

HeEE A

oK
<

ol

o)
Tor

_73_



A3 E AT 29 H 2

Al1d AT Y

2 ol dasit. AntE HEDs 7E AHduo] AA, AREdE Y, AL

9,
o[BI AAE 5 ICT 7142 o 85l AL AFatsta Yaraulg Az
AAsto] Usk BY 5 ABL 22 YA s ot Tl
22E TS FAS] ASAE B el s wdole B

5ol OFERS & 4 glolof At Z AnkE MELL Akt 240 9ol

A &3 Automation Technology) ¥ 2% 714 (Operation Technology)©ll
Hdjoly 24 AlAdlo] HEEo] dloje 7|HEe] ojAbAA o] glofof QK]
<8, 2017).

7190 HuAGAE Ante MEets fre G AAH FHEOR 4
O =

QHE HE div A de F7E Zoin A 2 VI AFEY
A SR ofdzt AL ot mE & ARbe &80t A=
= A N Ee AN 2 AR olojd 4 Qltt. T1gal AutE o
Ed F5o g Hdoly 42 ARd B AAFE A, 54 Y 18y
At AA R S A At AHer AET 7|8E Alsdd At A
A2 Mz A HAT 7€ A Edlz ololA SlAe olels FHIA
A Foh ERF AutE "EL9 kel 7]E AHlY ICTE &5 w&ol
71E AT mEAA N, AR b e B ZEAL A O
2lal SJAF Aol Rt AMAA N PG ZeA|AE JfAdste] A AL



%
<+
ol
[y
o
o

2~ 0
T AU

SH
=

Auet A4 AF

s

SJArEA el o

ol
L

3

i

X
ald

e

Tk

3

v s

o] @ et A=

)

2
ks

N
L

o

Aolth (9%, 2019). EJH F47]¢

S}
=

AAE AA

, °|%k 2011).

ol
<A
el

5

1

T

o

o 34 e

—_
fife]

o

el

T 7led AlaE =

Poolth7}l, 2014).

)

o}, b 7]ede]

ol
<

O] Al
LS

]

z
Elizabeth &

7Hro g A 7}

o
=

P2 7eTE8ERFY(TAM)

T X

B!

1
1

Sgolmet gAE st

Fsict. Elizabeth & Michael(2004)

o)

AAAH Y

o
—

Michael 2¥g 7|22

FA3, 7He]33(2014)= Hldlole A|ARIS] T ¢jolkof

)

_75_



™ H
A N
ﬂxowlﬁm X g K
a‘maaoxz_BTﬁM i
E._o_.J.,md _ﬂ_MﬂE] o B P
ﬂﬁLvoﬁoﬂﬂ,%ﬂ FeREXE
W o m_mogm_/ﬁ Br Hﬂ 70 R H =y <A 50
wx zn Fr o S o lok| [ N o oy
mﬂoﬂﬂ{u‘]ﬂmoﬁo = P ey ETT
TR i B x| i
: Pﬂmﬂ__odlhwm_ﬂ n o]ﬁL]t
%mﬂ%ﬂ T 5 D W EﬂEWOM
ﬂﬂ%zL_L%%@QWM ﬂﬁ@oﬂﬂ%ﬂ
g_omammﬂo_e%mw.ﬂ%ﬁr w A x
ﬂ_._.lwﬁﬂqﬂ_ﬂ”XLATﬂmo - ,mlmﬂ_.mm7ﬂm
%a%@%%mqag FV N |9 A%MLE_AQW
o Xy MR of B M o | [ % B oo X T oy Mo <
Eﬂﬁﬂ@ﬂ@%a@@ EaEAR- 5o owoa Ry
dg_%%@;; oow o EIRE AR AN WIS
mﬂwﬂ.ﬁo%o_arxml;. ,,_5,_,_1,,_% i moﬁ.WaLEmM
flggaasdoe 3 zieuEs
S pw gt b B
IR oW N al Tk &g
3 o T W X mo =] A X
b%ﬂﬂ_m]_ blo mﬂo_a T T = ATE o . N
N C] 00 LU s file s =T <
- o= |8 [ El 4
oo N I S [z (3 [zl \ ) [ T Mo
= W W« 5o oo EEIREN I \ ) o B . A
T R AR = 5 B gl o, M
BT M R T o EAE: = |1 E |l REARE M = < <! o
T o, o BOF ) N O S % m:_m_zimjxfm:g L Bw Ly
ETRE R g = 1 -
w oo Ay oo WO E7RESRES mﬁ_,,m_:,wl_._:_mf% Cy ﬁ T o X e
RS L AR HEEE YELR% T wﬂ]ﬂﬂ%
= il . VARV VNN )
SR AVI WLYAVAY AETank
0 "0
a_ﬂ_ﬂ;un_m,_ Ho
ﬂLJ:HﬂM
L <O %o

S8l <]

o

=

]

e
1

o

o] oxAA ]

o]
H

FA7|
- 76 -

<

o}
o)

o] f7|dEt 4



ez AT A=

2 A3t A

Tt
o

o] ool AeE|grt, 2w AntE HED] Egd:

7o) Egol

G
B0

Hlo

—

e
o

Y 7%

2 AFstan. =l o]

14 A18s

AR

29 A4

S=7h gled 7]

stete

o] EA7L ANtE HEHE =Y

(S

s

3 aole MARATE T

A
=3

!
=

=T=r

21EI 01

ENESE Vs

LS

HdEd 221

AOLE WE2)
£+EolE 29

2

o= =]

o 3l
<o
EY

SIPVEES
291

gEa2l

[2393-2] FA

97K, 7R 4

<«
G
B
T

A

e

| AASER o™, 5 2

)

2 [2"3-2]of Al

270 1eja REgRg 7R FAdE 0] Sl

_77_



= Adeskln. 23 oArE

] [¢)

7Feld(2014)2 Hdofe] A|AH EQIokd
A

shol AepAl 7}

D ARday &4 /M4

A 22 d+ M

=
R

il

™

)

Age 7149 Heold Zgelze] 7

%

|

o
jid

719to 2 Elizabeth & Michael(2004) 9]

[e)

=

seiet.

5 ©

Q.

Tornatzky & Fleischer(1990)2] 248

al
=

o] Al
r 1

A

7}

dTE 78 Ed(TAM)

ste] AAASE A

S

=
Z2FA
11

i

]
,mo

Al

AL
__OO

A=

Pt

e E
o

o

—

o

1

P A=

o
ol ot FgAF:

TR, 74eld(2014)

|l Elizabeth & Michael(2004)

fol 49

2 AA|

akel

o
L2

Qolog 1B

AMEA A

QoM At WEe] =eut

ct.
=
g 14 3947 253l

ol
o
i

T

of A 718]e] S A

Hn
el
K
~

,_.__mo

=2 &4

o

J1ge Ante WEe 75

_78_



A7

=

=

Hd ]

T

YA

=z

s )
—

<= 7l

==
==

Yol 414}

<]

1

[€)

AN 2nte WEe] 7

7t 7h

51

T

o

1—

|

-

Heg Arleelel

Al O_MM@@L_%%%Q ﬂ_ﬂﬂw_emﬁ Hﬁim_iﬁ T
4 % o R i~
Top HNa 1T ZEHym Mg li
R PA TN T HDT ool T O Xm M
AT dﬂﬂo}qﬂ,_muzintﬁn_ﬂl,gli ,In_mo‘.rﬂA_INIUﬂ oy
Lt o eTm ey X EE D gw B
ol ,.DI gy s e of X W AN " BT o = G
A o oW o o R BN W -7 28
FR longo® R e w o i NCH S Y
B FEegEeRTapgal] FPEoad 2
X z H i LLumﬂE._zlﬂ_h ol - ﬂ‘x HEA 53
o | W= R, N (S = 0| R My %o B! T oT o ot
=0 gmmﬁ%&ﬂ%%mﬁﬂﬁﬂe_wﬂauﬂm%%%% &3
T Gt g wmAd¥ags e ®EySN - ® %
o B R W Mg TR R g o TEE oy B
o| Toll " o— o Al op e Al - A T X0
g o T om N ogop oo oo T M F o 0w -
i &ﬁﬂeﬂewo_ao_aE_mmmmﬂ@mﬁmmm_ﬁﬂim_ﬂﬂﬁ%ﬁﬁ <
M- B oo do o 2L < ot il 2 e
O_I,WA .__oo‘lﬂ_,nlvﬂ‘qaﬁlrlﬂnm j— ‘m‘uAl,._ 0
= pg.,a%zﬁdu%ziﬂmﬂﬂ %wmemHEﬂJEH N
o o M T — — o o 2 oy =~ or M 2 o
A A = R TS P M o I OB gy B
A T o o B } o N ~ Nj o w2 iy iy ml ol | — n,mn'o -
TETE O s T g AwS Y wg el gE #EE R
X W mfﬁoﬂmH:TﬂouWn%VuTﬁmcﬂli7o,A =
oo T Mooy B i}xﬂ%#%%%iﬂ A
R Em i o wma kxR wSE X
LﬂLA_,DIMﬂ,Hoﬂoz?EﬂL]}aLMﬂ,DI oy E._7LL|1_1DI e
p BT 5w BT g N Rw Y ww o pde ™R 0
oopop 0w W R w2 R o R T )
T T RN T .o o & = Uw o B XX oor m B
yEwN  FEESET oo, Wy - e s T
Al e MR s g oy, E HE T g o odo B0
A o0 ® ™ QB T Y RO o mo Mo g T BT G T
T T Aopp R Wl @ oo mp W < o o o Ar A !
o ™ No & mE B T TR % oo % BN H & T T W M

HED] ZAAHE] A

71l o
- 79 -

=z
=

EAY A

3

ko)

of Tt A7t A



W R

a

al

S
=

oA o] X

3

o A

al

s 7HA

[}

3
3} o) 7}
3} 74 deln )

o

=

kel

117 o

9

a7

271, A=Az B4 A4, 7]
Pz Sgole) )

AUtE dEZ7 EYEoR

=) ol o ol oy ol ol o ol
iod 150 00 o0 0° 10° 1o 00 00
X 7o Bo Bo B B 5O Bo B
~a
(i o T T 0 0 o 0 0
(2l o oF ok of of of of of
u P T T T
o 0 ~ ~ T ¥ + T ¥
*  ® £ L F B F % &
3 X _

— — — o — —
ey % —_ — 5 S = 5 S

o S S H H 2 H H
2 4 WM g o N

A o o o 4 5 o 4
CIC - R S 7 4 0w
L oo
| o ™ ™ &v ™ )

I L 4 m A 0
T o IR S w7
Mm 5 iy " el i i El | w|
© ~u ar _— _— _— _—
= N Il W n R | = =]
X gy | = = <] <] = <] <]
kR K e AU T Y
g Yo W o XX i .
Ty ¥ Frgprw@rmsy w Srgw
T o Mo © o © m o m o LR R
T o~ o T 4 W R W B oy o4 T
X,_ ~ = X Vx Mg g R X5 ™o R
i TEREPEEEEIRIT ZRIDL®
T B Hé%ﬂﬂ@ﬂaﬁ.ﬂwm T E T
) — o 0 ! —

WO_W ~__L0|L Wo =y 1_ 1_ 1_ 1_ Mo " 2_ 2_
o = . T T T T o T T
T T T

_80_

2AA A2 AntE HEE Efolkef H(+)9]

B

H2 3



BAl2 S AntE HEE] A

1L

H2 4.

H3. QAFEA 9912 AntE HER £8o% glof H(+)9]

Qelzel] F(+)e £

e T

AMHES e AntE

H3_1.

a
H3 2.74%

ez 7

Eqge sntE

=

a
H3_3.749R5e A0t

Ef ool A9

b
i

20tE MEY $§ERl] H(+)e] §

ko3
LB .

olct.

1

o

H4, 249

]

A

Ef o] AH(+)9

E o
—

EEEE TN

H4 1.

H4 3.915219e ~AntE HED Ao ko AH(+)9]

_8‘|_



o

)

o

A

384

Ed 8ot

E
— 1

thee 20}

|

ju
b}
=i

o

E

o A

Iz

ol WEY 7

a

X~

M=

1

ol g 4§

==

oz} o]A)7}

o g

1—

St

S

AR TE Tl gleh. Ant

1
—

Hlo} o] Ante WEa]

gt meAER qEdte 3
B o

Ed

=
=

i}
|

E
E

Anf
A nf

[e))]
H

o]

JEg T4 o]
H5_1.
H5_2.

2) A B A
Aera 7}

2]

=
=

H5. Anat

e

<F
ol
R

)
ﬂo
Bo
KH
'Kl
J|
e
A

AL
__OO

A]

1

-

ol o

g

WS Apolol] i 2ge o

gt Anke WEY S50l w7

3 2t o

=
an

ﬁo

A
=

SHA

w7} ol

oo
<

p—

<
Gan

o

O
=

o}

T}

iy
Q

AMOS®] EAE# T (bootstrapping)

a

-

5t

<)

1
—

T}
_82_

kel

sfjoF

A §9

-

S
. 4golzo]

iy

o

g Ao

2o} ojp



7} Q9

WA A A T

EYoEE

AR5 BH

Il
[}

H6_1.

0

<

7= B

=
=

Foe (4o

247}

Ho6_2.

158

<

ol E iz wA

dglofe £42 A

Ho_4.

AL Ede=E vz BTt

H7 1.4}

=g miZlz ATl F(+)9

A A A

H7_2.4

Ao =Peleg il wARATe] HHel §o

LZAA

H7_3.

—

_ZE

< EUEE uiilz mAFATe] F(+)9]

Addeder

HS8_1.

5

%9l

A&oeg iR HAFAdTe] A ()9

e

_83_



s o
=
HE 3 7AGREL Sgog uiz ARl J(1e] fold Jare

H8_4. 7482 A& g iz vl A ot dd=

HY. 27 8112 $82ks iz F985el A+ weft ¥d= nd
HO_1LdiZ29%e =Yo=S A=z BAFdae] 4+ Folt 9=
HY 2 djmoefe &g vile vl de] F(+)9 ot &=
HY_3.917 292 g 7z vAlFdae] F(+)9 Folt 3=
HY_4.9F 212 A& =g iz vl A #oldt d3d=
H9_5.§Z°ﬂ%‘% Edof=g miiz wAFAdTe] A0 ot dd=

=
HY_6. 2252 A& 7|z vlAF gt F(+)9 folet &=

QF2H2017)2 AHtE HEY FHZA0] FE5UEH ARgolko] w|x

| B/ Aol 719 FRE AHSE AR 71832014
glglole] Zeolr dAFeA 7Y dFI fRE XERSR AR
stk A716(017) Ed7E442FUTAUT)S o]&3)

[e)
loT g0l Te Aeld ABAHDS] hat FBL

_ —



M
)

__o_l
3

olF 74 Z3} 159 o|W7|Yd 1=

ol

~
w_o‘._

‘_Ir,ul
N

ol
m

__o_l
o

ol

o] A= (death valley)olgtal H=2+= A7|&

ol

zro}

P Aze 4% Bae

M A% s

o7 Z|&3F

&

ol

el

o
%0
T

o]

_85_



mj

CREE:

H12.

_86_

s

H12 1.9JAF
H12 2.9At



A3 A AT AA
D =2y gojer w2 4%

2nE MEe FE3 SgolE DAY S B g A7} olFol
A gtk ol AT FolA AT ol FANA@AY, 2017 ABA,
20165 Lgul, 2018)2) 97t o4 T, F4-FAZGENEE, 20172 o
gom T AT, 015UE AntE WEe] Aol AYH 719 F AFIYL
foz @ AT, 2019), F2719%E B9 BE 794 2

O>~
IL

9
oz ¢ AE(AYE, 2019; 27, 2019; A9, 2019) 5 chgsieh
Fupe] BE ATE AME 5 FHAA, 53 430 9F FEPEE
Hel 2018; A4, 2016), oT Tl A7, 7haol 342 A4sta et
Adlojo] WES #8F AT 5 vk 1 o AlRw T Brge] 75 A
A7 ol UTHARA, 2016). AT ke =4 me] F97]9), 54
A AR 719, A5 A 5 54 430l FEW /190 BAY A7
7}tk glet

2 A7t Sede A% GURAS 23T Uk F52I9 Ade
L FaAzrl9e BAYoR A4St BPTe EEOAE Folu, ¢
o EL g AR S4S Bu wes] 99 Y olF 7d ol &
AT TAS ZAY HFRIIYOR Tl FAREFIIULS AHESH
et B BROZ A9H 7go] 54 A9 E: 54 439 /10| BE
Hi BAE s g8 AL 16709 594, B4 53} 58 R
Aot AZGE 24719 LR YT ARE Velste] LS FEotdrt
PR Selde A4 FAAZGAE oFAT o & Adelw o
Aol oby AFe| HEsH: 719 HESTE T 4 Ytk 20199 069

A FEE719% At A= 719A = 207,1267H°] EokaL, 20184
1299 71% A7 4= 205,07571°]H

[#3-110ll4 & = Q= Ht NG § T2714
92.86%°11, AxA= FHste 71Y T T271Y vle2 31.2%°0 9

ot 20179 12¢€9 71& HF AY 719A = 203801702 f2uet 5

o
L
o)
N
(@]
—
~J
%
="
N
2 [N

ok rlo

_87_



—_
1
]

o HiH] H371he] 47

el 849, 2

ol

[#3-1] A= U=t AA 4719 3%

(&1 2 70
o AALE AZY
= [ HANY | 3209 | 29 | 3219
2017.124 4,019,872 3,732,997 433,684 135,365
2016.12¢ 3,950,169 3,672,327 430,948 129,320
2015.124 3,874,146 3,600,882 429,531 134,792

=2 : KOSIS #7154 x2¢

a8y 20179 7l HEAAo] Sl Alx 7192 6151142 EvEr A
A FAAZAA 4 135365719 45.4%2 Ao Hute] Sulgict, wheF A
719E ez ATE AYT A 95% A=SE BEOA 52 T
47 BE S5 3847 AREESTE Ty AR 61,5110 =
BEOA} 5%2 T A HA BE

gtot, whepA] AFdiy BT fEuet A SAAR
= < otn, A=EeE
d FEoR A HRP 3R 2 2YIEE X

=
2 97 AnE Selvet AA FaAZRe] AENE fAR
2~ O

s

+ 38271

X 2
=2 Fw
B

rfe

o

R

sk
i, >
%8
v
I

dger, HT A

Mo
w
S
rlr
r
oo
HT
o|N
N
ol
N,
Aoy
N,
i)
oN N,
BN
HT
o|N
Aoy

N
Mo

o

T
o))
rl’.’l
N
=
o,

¢

HT
N
N
M
)
)
i
)

ot
-

(O8]
i
s

ol
-

HIo o
Au
r
4
EN
>
fu)
o
u!
i)
-
o -
N
(e}
o
A
o
g
N
J% FN
2l
o
o
o|N
r
o> 1 do X
oz O

o %
e

o 0

o = rfrorr e —
N
EN
N,
I
Hlll'l
il
|
o
_O|L
xR
&
|
i
i
o,
ﬂlll‘I
N,
e -
ofy
e

rlo
>,
m 2
>,
2
i
2,
H
2
a
>,
iy
o,
2
EN
ol
el
=)
0,
)
B
ne
o,
v
)

e
ol

-

2

=,
o
a
>,
[>
ot
-
)
(o]
- r
9, J
i
o T
ut)
filo
o ol

r 3

o
e
N
e
i)
=
N
rol
EN
Y
i
:iO _III
R}

sl7] Sl8l waIsel A Aol

ol
38,
)

]_

_88_



[#3-2] A8EZ7= AAH7Y 2%

G )
I AAAE Az
- ZARAA | BEAFYA | REFAAH | BEHZAA
2019.064¥ 207,126 15,442 61,132 3,961
2018.12¢4 205,075 27,492 61,679 7,993
2017.124 203,801 31,083 61,511 12,329
2016.124 199,549 25,625 56,595 9,787
2015.12¢ 202,780 20,965 54,608 7,666

=4 1 ASESTe

AT FA & 74 ol 7] g 7d ket viRA|dL
2 BRste] 7)o deoly FRrt HEo| HEEZ oA stk ESF X
A A EAE Hstoto] A= 16709 A2 FfEste] 3E FEof bty
Shath [#3-3]2 FYojf 9 A9 nyw A3 Uerd Zojth

[#3-3] A9 ¥ FPojHo] & nydd A%
(@91 1 A, %)

1% i il v ARk AH =yt

AA Hl-& QA Hl-& AAS H-&
sl 246 1.5 413 1.4 659 1.5

A7) 5,755 36.2 | 10,099 343 | 15,854 35.0

%kt 1,461 9.2 2,837 9.6 4,298 9.5

BE 1,061 6.7 2,264 7.7 3,325 7.3

5 287 1.8 447 1.5 734 1.6
o 828 5.2 1,739 5.9 2,567 5.7
A 308 1.9 517 1.8 825 1.8
HAE 884 5.6 1,897 6.4 2,781 6.1
A 1,490 9.4 2,670 9.1 4,160 9.2
24t 253 1.6 479 1.6 732 1.6
k] 1,099 6.9 2,194 7.4 3,293 7.3
A 382 2.4 695 2.4 1,077 2.4

_89_



A5 486 3.1 741 2.5 1,227 2.7

A 55 0.3 131 0.4 186 0.4
B 750 4.7 1,294 4.4 2.044 45
=5 534 3.4 1,041 3.5 1,575 3.5

A 15,879 100.0 29,458 100.0 45,337 100.0

F) AFSEEARAAE Sl ZE]

2
39,
o

2018 129 7| ABEZF o] e Axd I 7192 61,6797H o
ARE ol 2016\ E 2018W Afeloll Adst HY 3@ oW &7
16,3427 719d& A WA RPD & 453377001 AA| 719 F A
7d ol FA7IFL 1587970 7GR 35%5 AA|sta, Ay 749 23}t H
FA7NG2 2945871 7IQC R 65%F AHA|RIH

[Z#3-312 Fa A A4, #FY 223 A 2PN 719 <+
S Uehd ook A @2 A71=7t 34.3%= V1Y 227 7P B

—_

e 9.1%, A 9.6%, HAE 7.7% 18] QlHo] 7.4% %oz tro] Bixst
Qi 75‘715% Td A9 7k A9 o|dat @ FHo] |8

Aol AxAA7E geol Zxs flew, B, A& dAd, AL " 5k ¥
o

o 5 Ax Aol o AAIS 3ol AXFATE B2 Aoz HEeld

Fo X|qE BT
18,000
15,000 a o
12,000
9,000
6,000
3,000
0
871 a8 N2 a5 oI B4t oH++
EEADEC AX= W HEUREC A= TN BYE A

[193-3] A9 2yd 3%

_90_



RAE2 Axds 995k 7Ide 2R siled Axds SEF
2 AZsstel 4F 748 Lokttt FEF AFE A2 [H3-40M A
Alsl =g 4= Sl

[23-4] AdF R FHAT GE 2T AF
@9 : A, %)
9 A gk il A 2w
L Hl& A+ s A4 H=

C10 | 1,428 9.0 1,913 6.5 3,341 7.4

C11 54 0.3 66 0.2 120 0.3

C13 718 4.5 1,704 5.8 2,422 53

C14 679 4.3 941 3.2 1,620 3.6

C15 228 1.4 345 1.2 573 1.3

C16 264 1.7 526 1.8 790 1.7

C17 318 2.0 674 2.3 992 2.2

C18 369 2.3 1,113 3.8 1,482 33

C19 16 0.1 57 0.2 73 0.2

C20 698 4.4 1,240 4.2 1,938 4.3

C21 58 0.4 104 0.4 162 0.4

C22 983 6.2 2,063 7.0 3,046 6.7

C23 328 2.1 863 2.9 1,191 2.6

C24 433 2.7 995 3.4 1,428 3.1

C25 | 2,233 14.1 4,409 15.0 6,642 14.7

C26 943 5.9 1,590 5.4 2,533 5.6

C27 468 2.9 670 2.3 1,138 2.5

C28 836 53 1,571 53 2,407 53

C29 | 2,580 16.2 4,830 16.4 7,410 16.3

C30 846 5.3 1,762 6.0 2,608 5.8

C31 452 2.8 612 2.1 1,064 2.3

C32 420 2.6 580 2.0 1,000 2.2

C33 481 3.0 781 2.7 1,262 2.8

C34 46 0.3 49 0.2 95 0.2
SA | 15879 100 29,458 100 45,337 100

_91_



= 9F2 C20Ne 714 9 ] Alxd)= AA

BT 16.3%E Aokt tha2 C25(FE7HEAE AXDE 14.7%E
225k C10(A 82 Ax)o] 7.4%, C22(1% DU ZSAEAE Az
7} 6.7%, C30(AFEar Azol 5.8% 181 C6(HARE 5 AxY)o]
56% =202 @kt Cl9e A, gt 2 A{AHAAE Axdez Ax
AxAS A Atgo= g9 7Idel dasty glow Ry HFo] 0.2%E
o9 w2 Holrh C34& 4FdE 714 9 HH] FEjdor Far|dol 9
sh7lele W A4k Aueh Q1™ FQ ot myT HFo] 0.2%
= C19¢} @A 7+
2 F2H2019)2 7|del AntE HEYE #55he °olRE =
Pz, AR A, A Az B, Y] JHsE R4, wiEgE A B

#o] §17] wjgele}

AL

I

o
AL
=
a
[\N)

m o -

N
™

oT, Sensor, RFID 5%

I
293 Az FEMA St 4F ARE EAske] AARE

o 9 Adx 1

g1 dolg B4 55 21, SCM 5o] =Y AEAxE 7
9 A, AegxA, AAE §2 F& olf=E iAol AEIE
o dolg o] Tl W BE4S 539 SCMog AntE #HEZ ZQlo] w27
: A5 A7171A, BAF H A 7IAIRIEA] A 273H]

N
o
N
‘@
o
gls!
lo
>
=)
|t
=)
i
ACh
Y
2
i)
ol

o] 10~40%= o

s S
B Axd ® AMHE dF2 ARt (@=2 =AFAR, 2019). 20169
3



FAfo|al thgo] MAMEE, ZIAH], sEHAE, AAAE, 857 o=
LERS T
2) 22 43 9 5 4
BES RATGE FA7IHY HFAVIdeRE o] BT 4o HlSH
of BES FESIYY, A9y dFL ol AL H|HoHA FE5tith FY
ol i 9 A9 mEo| thgt AlF W82 [HE3-5]oA E Hiet At}
[#3-5] A9 ¥ FHojF 2 B2 F
(9] : 7N, %)
e e A AR AA xR
GAS Hl-& QA H-& QA Hl-&
7 2 1.3 4 1.4 6 1.3
7371 55 35.5 101 34.2 156 34.7
k=t 13 8.4 30 10.2 43 9.6
e 11 7.1 23 7.8 34 7.6
g5 3 1.9 4 1.4 7 1.6
o+ 4.5 17 5.8 24 5.3
o 1.9 5 1.7 8 1.8
HAr 5.8 19 6.4 28 6.2
M 15 9.7 27 9.2 42 9.3
24t 4 2.6 5 1.7 9 2.0
k] 11 7.1 22 7.5 33 7.3
A 4 2.6 7 2.4 11 2.5
A5 5 3.2 7 2.4 12 2.7
A+ 1 0.6 1 0.3 2 0.4
e 7 4.5 13 4.4 20 4.4
5 5 3.2 10 3.4 15 3.3
ZA 155 100.0 292 100.0 450 100.0
BE = A4 2YF] oF 1% otz 450708 FEtAth B2 =
A B e BT 5 453370, AESE 95%, LA 4.6%%0 B¢

_93_



2

o)

<

ol

o

ol

e ™

(A3-1)

=

=

CERL!

o

—

(Bt

bs
HER L, €

—

A
B 27b 15570(34.4%), H1AA714 9

]

o

=

tod Al
2 ><p(1—p)/¢s2

1+ (2 < p(1—p)/EN)

9

3-D= 4%

A7|A, ne BE F, 2= HAFEXZ
TE 271 29570(65.6%) 2 FAE ] ¢

ol
~

ol

A A

o=
K}

—

o)

A3} A

7

2
ks

B
ol

ol Az HlEo] &

, Z1A-AE] AlxGel C297F 7270(16.0%) 2

o
~—

o

B

=2

22

=l

o

H] A zdel C260] 4570(10.0%) =

Ef Ay ARl C300] 4870(10.7%) =
Azl C257F 4270(9.3%) 0]

_94_

al
=

T

| =R 7}%1113'

o 3%



C227} 317H(6.9%)°1H, AEAZA Cl100] 2971(6.4%) T o= Wt

&0
72

70

a0

49
50 2% o
i - 42
40 u B
33
z 29
5 28

20 19

20 b . 16

I “" ] Y | i 12 410 %
:IU I i i III-
0 I I I | -I Ie

1
30 C26 c22 cio C28 C20 cz7 i3 C14 7 33

b Mk 7H] QA4

AFA 74=] Q1AL Ak 29l 3
2 FAEe] Qo iy ale T HAs3HAutomation Technology)2} H
dlele A4 [Big Data Analysis) 27FA] Wz FAE Qlth. 3 8AEeH=
IoT 9 CPSE 5% 453t 9 943 18x A 5 ICTE o83t 2

3 2

5 Au] A% e A5 5 ZAA Moy

A9 A 89, A agle

A HA A

_95_



2o Ante WEY 2gdd WY ZE Ax HolHE Atk 7Y
7 FAG Y8e ST [E3-6]L o5 WHo] gt 241 Ao @ &
3 e aoF gelstol Uehd Aol
[E3-6] Ai29 89 W59 2242 H9
A A ZZA A9 e 23
sy |0 AT A, REPF 29 A9 2
ool | 349 A5} S Ak
Tt [eoT, ApolHERIAARCPS), A2 5 ICTSh 4| ojra(019)
&7 adule] dgom A PYito] Tsd Ax HfEIZ(2017)
sejole] |3t Bistel WAt 2% delgg | A0
B Pejotn BAoks 5 @ A4 Bg A AP82010)
(Big Data | -H|to]e] B4& Ahgole] gato] BRs JuE
Analysis) | ol-std Feot A
79 A 81e AAS BRI ZeAA AL S5 g4
4 FEE w2 AEsilny. AANY 43 (New business Productivity)<
~mtE HEd 7% 9 Ax uEoHE Fo AET AR AdRDS
g, A A% AH 5 Sof wEolAE gid P4 SAF o
2 A2 7RA (Process Improvement)2> AULE MEF] Lo oEbAu] 7|44
0 5 $Edd, oA mRAL AN B wEolAEe ALY P4
2k [H3-71e Wl oig 224 Ho] @ &4 de ok Had
Aot
[E3-7] A9 A4 29 W5 224 Aol
= ES Z&3 A9 T B
(13“12‘5;‘M 20l wee) HElele) BA4S 55t 4K A, oA
Produorivity | 22 T B S A0 A, AN 7R A | 259K0019)
roductivity, Bﬂﬁg __%_'(2017)
maAps R |eTEAl WS B3 AR P s 27 71ERIH2014)
(Process | +Hldlo]e] B4 B3 2j4 Aghmaas A sApdsle]| o014
Improverment) | o7, SRk mRARs /W 5 Uehle A=

rEA 89 FA7QY AGAt Ante wE 157

_96_

wag o



A
&4

-
)
o5
<}

ol

ol

o

ul
fife)
oF

o
%o

T

Gt
.H_O
J_:N.D
_z_ r
K

o} [¥3-8]2 o]

ol
ﬂmo
_z__l
i
‘_.,Mo

)

tol Lhep

o

gz

oF
o}

8

o
=

W

3-8] 9JAt

Ir
ar

[

e
o

A
=

2H2015)

APFH2017)

AdH2018)

gF

Q.

=

z3 Aol

A

pi)

5

e

=

=

2 dg)olA]
]_

—

e AT
=)

<
i

ZVIRITEE

r-=21—"10
(Consulting Satisfaction)

(Consultant Competency)

A ECIRF

f—

T
o

oA} o, A

T

11—

o

o)7) o}

==

=
o] AutE HMEZF Zlof of

it

SRE
s o
2

==
‘:l;‘

1

1—

At #A4(2019)& AntE #EZ] L
[E diEg] F
|= A A RS

An

T

.él_

0|

—

otE MEd] E9

ol

ol
e

!
o
M_.u_. 0
of

o~

)

271 AntE #HEE] E9

i1
ar

o
B

o
i

o)
ﬂmo
Nr
olu
Hlo
Ao
BC

—_—

0
"

=
Hlo
.._t
—
Ife]

N

R

—_
1o

il

_97_



o AR A
Q]
Q]

(2019)
1A ARt A

I3

_;L

212l

<,

sl A1, wAg A

(o3|
H

A

I
=3

Al

7]

<,

HE AT, Q

—

B &9

E
R CICERE)

A4 A

5t

=l

o

_z:|

ol
o

I
&

o

Hlo

o

A BE T

oL
AR

oAbz}

sfe] 8%

o o

5 e

e
~
-
J_,mo

o

H

olo
Tk
xr
1O

ol
I

o4

Al
—
1o

<

Fect [

HEe #ols

=L 1
s

gEstd 26

Q3dk zAlog x

1
=

tol 2]Ate]

25

s
jass

JZJO
_z_ﬁ
Tk

Al

K

tol Lherd

S

gz

o

o

8

B 22S | 22 S S
Bl SS8 mm% M@
TTR | DEHD | o
B ZEX | how | RE
I o o ®° N XN N o
% | Uo | od
g ol =T 0 Ao E
~ _Ilﬂ el _rw_ hgv ~
off =~ oju
i R 2 = X &
I
T B T S | 8
T PuE B ¥ T
m,m MHMM e x s B
I _ ]
o E |9l 9T Ho
g8 gL n |7 g
X ! X nlp X = =
| L ghE 7 || it
% WE%ﬁﬂw E BT Mﬂw
N | < BT b
AR Tuoy g g
© Jople T ter A R
LT Fafen <=
ERGE s oH | T }LL_L
1|
up Py o8 | e o T R i
[g o B8 | I W5 | i
ulponlm.m__ B gy E X ﬂfwﬁw_%
or B B | T | 9 | wl o o
O R K g Ag i g R
oW g oT | <= <] m | L] oy X
o Q [5) eIy Q
o P25 | 2EE  Peg
B HES | B8R | NE &
TS E | 72 | M E
O £ O

_98_



) Ante WEY $4E

AUE MEF] 80Tl 7|9oA] ANE WEDES 7Edo] wel 2y
g 7oz oSt MRS Fol AnlE MENS =gstele oX9 &
Q olF B P U nmsle} BAY cFR BES Jujgict, AP
2 =g we AFu AR el Waskw /1Y g

29, AnE #HE o
oA AntE HEDE ?——%—5}‘2‘13}1 -5]]/\1 :[qu]aq_ A7} vhg drgetet

%0
kJ
>
)

m

i, cntE MEEE TEG 719e A4S TEE AHE dadels s
E

A o SAR @AY, el H dksletee QX2 Aofettt. A
A A k= 71E AFIE "HEY SEA GAPES o) AR
A Ee 7 544 A, 29 Aol oidh wet AR <o) g
e SAYT AEo e AUE HEE FET o FIA] oA <
5 Uerdh [#3-1012 AWE BER] S8keh B wWeo] 24
dojet A AR H8-& vehd Aot

_99_



12 Aol

[E3-10] =89 8%

| g2E%
A SEISESES!
! TR R ofo N
i NF o B
of \U N
NIr
5| | F
N —_—
D I I R R
e} CaE
fo M |axize
N e
N
ﬂ_Mo D_I 1_.En__.__mﬂ
©ombnEY
Nﬂ m_x mﬂﬂmo ﬂ_Alm_uM*uo‘_lr‘H
Rz | g <A
~ = o \A.._lﬁ =0
ol B iy O R
Xlzo ~ & ﬂww.‘ﬁoc._
X o N R
RS- %@Mﬂ
mH_,._thH ,_.Armﬂ_ﬂoﬂﬂ
Hp Ho  —g e
) _ ~
TEW |2
BN e
BREN T HE o
No|om i o
E_HE_LI IH E_HA_I
7T D =
S ER
8 3
¢| aiz | 528
o 2= | TEE
N O T sy
H 2 =S 2

n_mo
go
o

I

UEui(2018)l wEH, “AntE HEF FH2 iR Expo] o2

Rk

o

Hin

2715 A

7t @79,

=

B

=1
[e)

X
<

ol

mj

ol MER P uf

=y
- —

o} BlAEA

sttt [#3-11]

2 Aol

2 Ao

!
mR

o
)

L3 H(2018)

or
%0
Rr
NI
N

o AR | 019 4(2017)

A

<
ol

EEEIE!
(Non-financial
Performance)

- 100 -



o) 4EA 74

=
of gt 1579 Az 4= Ao A4e] FAAReE 471004 6
Mol #ESHSE 742 ek [#3-12] AR w3 ¥ 9 35 dAgS

R |

ARAoz e Zolt,

89 il Ity H[ 21
AL ) FAA=SKG) | atl, at2, at3, atd, at5, atd
ek BDEA(5) bdl, bd2, bd3, bd4, bd5
7HA] i, AR A4 nbl, nb2, nb3, nb4
A | AP0 | =2A ARA6) | pil, pi2, pi3, pid, piS, pi6
pil, pi£, pis, pi4, pL, p
G171 OWFAA(0) FAFEIEYERS) ccl, cc2, cc3, cc4, cc5  |AdgHs
ZVIRIES(5) csl, cs2, cs3, csd, cs5
tHaEd=k5) pcl, pc2, pc3, pcd, pcd
2HFa<21(14) EZIA(S) osl, 0s2, 0s3, os4, 0s5
ZA1=2H4) fcl, fc2, fc3, fc4
TRlol%(5) swl, sw2, sw3, sw4, sw5
A o E 10 bl ) ) bl ally %/\
8el(10) A0l (5) cwl, cw2, cw3, cw4, cwd iy
749 31H4) HAR/dH4) jml, jm2, jm3, jm4 HESHH

B2 299 At FPAEIAE 6] BEMEE Tl 9,
_]

o
udole] BAL S pEwsz 2AHe] gk A9 A agle] A

- 101 -



A AL e BEHSr FAEE] A, ZaAA S 671 B
Har FAgE0 o GAHEA 8919 AARESR Aol A4 S
Mo gERar s ot S el BT o FAdL 47 5
of gEHsR FAE a1, 24 R gF2 a9 dSssR FE
St AUtE #ED] 8ok 8912 Eowrt 57 SRR FAE
QAL A& ke SO wEHeR FAE ot vAHe R FYdY 8
e} wFas Ahe e AR o A SR de
=& S97MR olFolA nt. S9N A 2 T AEHaE 4570, il 2
RS 1402 FAE] Qlch

DEEEER T

(Exploratory Factor Analysis)
2 Hes ] 945]1 = Htﬂﬂh oARE 2Qlsk= KMO(Kaiser—Meyer_Olkin)
B

rtlett 7974 HA= HAISH

1454 . 19} NEE 2AE slo] PEE4e] Bmol EAH =42
whobal g, fﬂEJ NEEs 2o d AAEE Z4skE Cronbach®] a

- 102 -



MHEH O (Common Method Bias) A&

old
=2 O

=
o

Aystaiet.

ste

55 olgs

A]

o
=

=zl
=

g old 3% AdA olext

AR (Partial correlation)= AA]SHh F

B

]

THpodsakoff ], 2003) 12

5

of]

A Z=(marker variable)

&

FH o]tk (Lindell et al.).

T 7%} ANOVA #H%

o] ol

Aol 11, ANOVA AAL 3

E #E A

]_

An

ol 13

Z

o174 QIR A (Confirmatory Factor Analysis)2 Ak

% (Goodness of

7 B e E(Discriminant Validity)2} % EFgIk(Convergent

=k}

o s 27 29

23

g

N

ol

Sk
=

fit) e}

Validity) =

|l 22529 (Structural Equation Modeling, SEM)

9|

gotol 2

A}

o
=

9] AYer: FAHHMaximum Likelihood Estimation: MLE)

bz

A, RMR (Root Mean Square Residual :

- 103 -



TAFAAS] AlE3), GFI (Goodness of Fit Index: 7|x2A$2]4), AGFI
(Adjusted Goodness of Fit Index : A% AHgA4), CFI (Comparative
Fit Index: HWZ32]%), NFI (Normed Fit Index @ ZFEXEAS), IFI
(Incremental Fit Index : ZF8A%2]4), TLI (Tucker—-Lewis Index : A&
= NNFI (Non Normed Fit Index: H|EZFZ32]4)), RMSEA (Root Mean
Square Error of Approximation : TAMAlET BHAFLAHE A8t A

e 9 AT By APLS Witk 2y AUE A4 B 5

AL, BEASY 5, FALSY 4 Fol o5 gL Wol Fojdl
Gl AT A5 A4 A9} s w5 4
T A4 B PeAgY W Bebstr] Qs \/df Aot e Ak
& A FHAcs elk] 2a6] G B Ak

MRS FERVHAEIGEM) 24T ARgoled, U4
BYEAL teol B ARGS AT 5 dths BALS /AT o], A
7hx 9t @7 ale] AmE HED] gk B FF4Te] v e 2
Ast7] fleiAE o] 71E AFeld Zgetid FREARARY AT
o] mA Alew f&%ﬁ}‘%‘ii} 1A @%%#7} 94Tl mAE IF

e w
zA9 RAEY P YW 2uo] g 7ol BIAS o F2 A
8510, Foldl AR HRNH AASAR] LEE 2AHOR Adtste] 7t
AAAL she wpEolth. 719 37k ARGAL Folzl el diste] 27
2ge s AAstart 2ERAAS SEYEEZOMuli Group

Structural Equation Model: MSEM) £4-& Fsl AAstdtt. 2483 A
A e AHiget AntE "ED 800k Teal FdAdtete] %
A 719 B8 AZE vlAl= I TR JHEA R disto] 247 AA
Skttt

- 104 -



X
e
n_mo
wir

)
A

A14

D 71esA4 &4

2 20199 5

. 450719

)

= A€

o] =
H ©

Qe A9, 2ntE HEL] =g 7]

s
T

7190

ki

PR 20129¢ 1€ o]F A9t 71dx 20114 12€ o] #<

I3

&

g
_z:.
e
_—

op

o
H

—
Ife]

ol

I Aol 2oz Rol

0

—_
ife]

ld

2] o at5, bd4, bd5, nb4, pid, cw2 5 5

5

Z}A]

] 63.8%E
C37} 16.7%

o1z
HS

5 27t A
2 A%

EXs

A& A
Clo] 19.5%, =

ot mWE FRE 59

Tor

o

ol
Mo
oy

o
H

T~
T

1
—

g

Z}A]

=
=

=
o

=
(S

=
[e}

o veht

Aow et

S

ZFA]

=
=

1%gel x4 30%
F g4ske 712 A9 52.2%

52, 1009 ¢ o

1

T2 wfEe 509

2 5o

bl

S

Z}A]

=
=

2] o

ol

Bo

20174 71 SEvE AA S27199

e

,mo

=
| Z.._
mo

)
<

Gl

Mo

ol

o]
H

tol &7m 7]

S

J12] 25.3%2 7}

A

o7}

=
=

T HA BE7IYS] 11.3%

F7b 1008 23}

gty 9

Z}A]

=
=

719 15.8%

-
—

3t

Ex

- 105 -



6.7% STt

oot 7)o dge 74 olat FAr|do] 1557 34.4%0]1, H]Z

A71Fe 79 =3t 104 ols} 7[Fo] 16%E AR oH 109 z3 209 o]
5t 7192 31.3%E #Ash= Zo=2 dRIFEILE 79 AAEAE dASE B
. Ag o]s 73 o HY7AL 34.4%0]|1, 7d Z3}F 159 oy A&7
A2 34.2%01H 159 3 A=7142 31.4%%1 Ao=2 e
[E4-1] BEV|YFO Lqt |3
= AME -8 QI (7)) H]-&(%)
Cl¥aE& Ax 5 97 88 19.5
AZF C25F A ZE Alx 5 1071 287 63.8
C3(AHs2 Az 5 570) 75 16.7
10919 UPJJ 46 10.2
10999 o]AF — 2091 ||t 50 11.1
- 2091 oA — 50919 w]uk 119 26.4
ot 500190 olAF - 10091 H]gt 100 202
1009990 o)A - 50099 m|qt 121 26.9
50099 oA 14 3.1
59 o]s 51 11.3
6 ol — 109 o|st 74 16.5
2ol 119 oA - 20W o]s} 114 25.3
oHT 219 o)A} - 309 olst 73 16.2
319 oA - 509 o]} 67 14.9
59 =23} 71 15.8
54 o]s 85 18.9
59 23 - 79d o|s} 70 15.6
o1 7d 23 - 109 o3} 80 17.8
== 108 =3 - 159 o]s} 74 16.4
159 =3 - 204 o]s} 67 14.9
208 =23} 74 16.4
Aut7] ¢ 183 33.1
= Hl 2] 7] 132 22.6
o1 05+
71974 SR ESTS 121 20.8
HQIv| =71 117 20.1

) W7

79 £

= =
=, ojwH|zr|goR

2
—_
co
o
=
~
~
o
9
X
N—
L
M



2ol EAMe Hi(Mean), EFHAM(standard deviation : SD), <%=
(skewness), HIk(kurtosis) 5= &ofl A5ttt [H4-2]= A=FFH 712 14

=R
[¢}
v 8959 7EFAE YEd Aol

o

[24-2] A 744 A4 B 2909 71SEA

a9l H 73} Mean SD Skewness | Kurtosis
atl 1.72 0.97 1.39 1.60
at2 1.94 1.05 1.04 0.53
IAAES)E at3 1.74 0.96 1.32 1.37
PR at4 1.79 0.97 115 0.81
at6 1.83 1.11 1.17 0.94
bd1 3.76 1.11 -0.80 0.13
Hidflo]e] #41  bd2 3.76 1.10 -0.74 0.01
bd3 3.77 1.08 -0.77 0.08
nbl 2.64 1.31 0.21 -1.13
AR Ak nb2 2.80 1.36 0.12 -1.20
nb3 2.67 1.33 0.24 -1.10
Ayt p%l 3.72 1.19 -0.69 -0.38
pi2 3.80 1.19 -0.75 -0.32
o2 A pi3 3.55 1.21 -0.58 -0.48
pi5 3.50 1.20 -0.56 -0.47
pi6 3.55 1.20 -0.60 -0.39
ccl 4,29 0.93 -1.43 1.92
cc?2 4.27 0.93 -1.40 1.90
eSS cc3 4.29 0.93 -1.39 1.76
cch 4.29 0.93 -1.43 2.00
o cch 4,28 0.94 -1.39 1.78
Ve csl 3.59 1.05 -0.43 -0.36
cs2 3.65 1.04 -0.46 -0.31
ZVIRTEE cs3 3.69 1.06 -0.55 -0.23
csd 3.68 1.05 -0.52 -0.26
csd 3.68 1.06 -0.51 -0.27

weErh Jled 5o Y=g 4l eEFow 1 WHE VMW o d=E

o Gt 2355 NGRAE} AL AEE AR BEst FHEE
%

- 107 -



I

=
1

g %

Fo}

e

e
,u_ﬁ/lﬂl__o_u
7%§ﬂ
ﬂ% ﬂg
ﬁD O#E O_E IvNU ﬂo -
4ﬂmwm%%o,ﬁo1r
M]L_L L_LW]M&O_L N
__:/_nm,u_ol,ATE._o_,o_w_d_lR._l_.er .__A.IoS
ﬂLﬂHw.‘_‘H._qmom_lmL_/m ]_.ELﬂr
Ho N = o o n_A_._ﬂ HH o N Aﬁ ﬂvm._ o
%@ﬂo&aawﬂ wﬂﬁ%ﬂmé
Oﬁulﬂeﬂu S _.a_u"_zzodla
S s - % ¥ if_fo
AnmeﬁzAﬂﬂi ?ﬁ%}%%%mg
m.zuzkwwmﬂﬂﬁ:._ ﬂf&ﬁ&ﬂﬂ'roﬂu}
Llﬂlo_.:.l w X Pu_LuﬂTﬂf%/H._x_ ﬁuzh/o
X 1__1_ o H ﬂL s K o - o O 1_r1_ I X _l Jn_ vl
%ﬂg@}g@ @qwﬂymbyu%am@
1@0%&0@%1&1 ﬂLmMiﬂqummemﬂwaoaouTﬂm
W%_aor% __obf %AToﬁLomﬂ%ATEonmmﬁWm
%gﬂ@gg 0 ﬂyﬁfﬂiqﬁm@t# mi_jm
mwdu.zﬁa_mﬂumﬂ Ao__ba ﬁ"_]w_mm_._ z_ﬁ:._mmﬂz,_ﬂux
_.onmoqzulz_.L ,mommrr Mlq_,ﬁmﬂgﬂ]oﬂ ﬂuﬂm.,_
ﬂr%ﬂa xﬂmfg ﬁoﬁ%ﬂﬁéqga m%?%ﬂ
ey 4@@ 3 HOATQE%HOTG% mMﬁﬂla.
qmu. Nra%@ﬂ _ﬂ_ﬂy_emﬂi - i @ & u_ﬂm1
{gwﬁiﬂ%w waﬂsmwwwm%mm¢qg%
@wﬂuqo@ﬁ% A_ﬁqu 41wkm%%gﬂon¢
w Lﬂafz g B w_ixﬁxmjl ir &
]Lo_k3ﬁh_£o mﬂ[kiymDﬂLLﬂL hﬂmo_auu:_.o
QOMWW%LLGE“E &mm_%omrmﬂxm%mwoaﬂaemmﬁg&om
_ @) —
%7E%m%5§ %ﬁ#gg&&%%%ﬂ%&%
QWE@%@U,@% MH_OGLLHEJRW}#?H%@E
&vam@%w@ mioﬁﬂﬁuluuag%ig iy
7,_1r_n_n_102ﬂ_.6 ﬁo_.u._ﬁ.ﬁl JITOA_A,L! HTHMaﬂﬂx
o _._04.6 __L%ﬁ ﬂ@mlamﬂﬂﬁﬂ7mﬂLE
g i Hq¢31. Hurwr ﬂo_a
:.lo] o_L,%}%_. ,.Dlim_ﬂﬂlolélwu 50
_._w_odlo_u,mw_ WLZATﬂl.mMOATW q_ow_ul.E
Is qﬁﬂoﬁ__p% ﬁﬁltﬂﬂa}
A " 4 ol m_.% ma ) o ey I = M s o/
ma_z;u &Tg}_ﬁzgm} <K
1_.11_ L.Jluw %_H.,HWLO_EB
%A | oe101 Lr,uxoﬁﬂm
L_LEQE _z_.oﬁ.ﬂﬁ]} o
ﬂ.wmwazwﬂﬂﬁ%;ﬂi
OMu_mﬂluaoo_A_l Wmﬂuut
AP]LE}EL&H e TE
5 R P~ o LR
’ 452,
ﬂo%auﬂfw
o ﬁ_m o ﬂ% S
T i~
%Mﬁﬁg%
e
¢]

~ 108 -
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a9l H T3} Mean SD Skewness | Kurtosis

pel 3.07 1.13 -0.10 -0.63

pc2 3.25 1.14 -0.23 -0.65

i pc3 2.93 1.13 -0.02 -0.64

pcd 2.92 1.13 -0.01 -0.67

pcs 3.06 1.10 -0.13 -0.59

osl 3.76 1.08 -0.60 -0.26

2 3.90 1.01 -0.80 0.34

A Qo] () . . . .

ol oEAY 0s3 3.83 1.01 -0.60 -0.11

osd 3.77 1.18 -0.65 -0.43

085 3.90 1.13 -0.76 -0.18

fcl 3.36 1.04 -0.29 -0.39

- fc2 3.22 1.04 -0.19 -0.43

fc3 3.21 1.05 -0.16 -0.45

fca 3.22 1.05 -0.12 -0.60

swl 3.18 1.16 -0.15 -0.71

sw2 3.18 1.19 -0.16 -0.79

Zolo: | sw3 3.15 1.18 -0.05 -0.76

swi 3.21 1.19 -0.15 -0.82

Zgolr w5 3.05 1.16 -0.04 -0.74

owl 2.65 1.10 0.24 -0.64

gaops | O 2.46 1.07 0.44 -0.33

B owd 2.42 1.10 0.47 -0.43

w5 2.46 1.07 0.33 -0.56

iml 3.78 0.93 -0.39 -0.38

im2 3.86 0.95 -0.58 -0.16

AL | HlAT AT J . . . .

I | MRS 3.72 098 | -045 | -040

imd 3.72 1.00 -0.40 -0.53
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o 2 $52 Bt drE 29 e A Qo] BErt gxog ¢
X e Holxgt 1 Hdigto] #of dloleEe] YFoz 9o H
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[E4-4] AFH]E] At 71&FA

s v Mean SE SD Min Max
ERET b 0.36 0.12 2.65 -0.86 54.06
g | RETRE 0.24 0.02 0.47 -0.59 3.52
(‘6’)" ARV 0.40 0.14 297 | -5.75 60.00
T 1.14 0.31 6.57 -1.00 | 103.50
FHeleks7He 0.28 0.36 7.54 | -61.20 | 126.00
nfEgSolelE 0.01 0.02 0.34 -5.79 0.24
orn | HESROIRE 0.02 0.01 0.21 -4.15 0.17
T(ﬁ)" el | 0.06 0.01 015 @ -178 1.03
Aol E 0.04 0.00 0.08 -0.45 0.55
A R0l 0.13 0.01 0.25 -2.49 1.65
FafEke 2.89 0.19 3.93 | -10.59 57.16
ot | PR 0.34 0.01 0.16 -0.15 1.00
L(g’)" Aok 0.49 0.01 0.18 0.00 1.14
iR alr=3 2.62 0.15 3.26 0.04 34.00
Eiizalis 0.43 0.05 0.97 0.00 10.00
T RRE 1.40 0.06 1.20 0.05 13.80
g=4 | mEERtE 9.69 0.56 11.80 0.72 | 129.29
4) iR aE 29.35 2.39 50.68 1.41 | 615.18
ApAptehde 22.43 2.71 57.57 0.69 | 855.20
e 0.19 0.03 0.71 -3.79 14.48
AR | SAEEAEE 0.67 0.04 0.93 -1.67 14.11
4) ARk 114.11 514 | 109.13 | -27.50 | 1026.71
AR 49.19 2.16 4572 | -426.75 | 228.00
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[34-23] AGA4E 8219 5T AE 7|&FA v
FJHS 1 2 3 5 6
A Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD
121 nb | 237129246 | 136|240 | 1.35 - - - -
=3
pi | 3.67 | 1.26 | 3.75 | 1.25 | 3.40 | 1.27 | 3.38 | 1.27 | 3.45 | 1.27
. nb | 2.82|1.20|3.09]120| 286 1.16 - - - -
HEY)
pi | 3.7711.08|383]1.09 370 1.13]3.63|1.10| 3.61 | 1.13
nb [3.001.17]3.28 | 1.17 | 3.07 | 1.19 - - - -
S7H
pi |3.7911.08|3.90|1.06|3.75]0.99 | 3.58 | 1.00 | 3.70 | 1.03
nb |3.71 1523811150 3.62]1.60 - - - -
3312
pi |3.811137]395]128|390]| 134 |395]| 136|395/ 1.24
Z2AA R B BFE pild} pi2?] o] thE EdHEt I o]k
= o] 1RdtESE Pl AXE FA J5S & & Ao B Uz
SAe] Baol e adse Bl va vad 2 ke 2
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cs | 3551097 |3.601]097]3.66]099]|364]|098 /| 3.60|0.99
S cc [4.3010.801]430| 0.8 |4.20]0.90 | 4.30 | 0.80 | 4.30 | 0.90
o cs | 3.67 110213781092 1]3.72]1097|3.78|0.92|3.84] 0.95
=1 cc [ 4401 1.10 1430 |1.20|4.40| 1.10 | 4.30 | 1.20 | 4.30 | 1.20
o cs | 39511281390 |1.34 1390 1.38|3.95|1.40|3.95] 1.40
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1.40
1.24

3.26 | 0.98
A7 | =2

1.26 | 2.82
0.86 | 2.74 | 0.79
1.40 | 3.52
1.38 | 3.95

1.98 | 0.96 | 2.02 | 0.99

1.26 | 2.93

1.00
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2AE 7S A ¥
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3.10 | 0.74 | 3.28 | 0.85 | 3.16 | 0.77

3.3710.99 | 3.46 | 0.91
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2.5910.88 | 2.61
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4.00
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1.01

Axm sw2ot sw49]
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[24-27] F 98 2919 #5242 7IeSA Hu

4= jm1l jm2 jm3 jm4
@A | Mean SD Mean SD Mean SD Mean SD
71%1 | 3.69 0.98 3.79 1.00 3.64 1.05 3.66 1.06
2| 3.89 0.84 3.96 0.84 3.86 0.83 3.80 0.95
S| 378 0.79 3.85 0.82 3.70 0.84 3.78 0.81
32 | 4.14 1.11 4.19 1.12 4.10 1.14 3.90 1.00

A5
of. [#4-28]2 ANOVA A4 A7 folet 47 &%= Ued Zolth. 4=
A ek Apolo] Fat ztolrt [ofRt WMge BE 3070 R SIEUAT.
ST Afolo] Zpol7b FoJjt MSES QQIdEE HY, g4ihd 29 57
A, A A4 a9l 57, oAEEAR 2l glom @ aql 97, 489
T a9l 97, AEAEH 8 27 So= UERT

[34-28] +52AE ANOVA #HA 43t
8 < oS Hl& N4
k-2 atl, at2, at3, at4, at6 5
AE A nbl, nb2, nb3, pi3, pi5 5
a3 P e 0
8ol el e, e cws 9
73947 iml, jm3 2
ANOVA AAL 4719 &t 7t zol& AAsh= Ao= 4719 Hdt &
oL = o] A I+ H Aot FAACE FoRt ALk glo] I1F U
|4 242y 27109 ek Zhell Apolof TRt E}%H]i’_(multiple comparisons) S
Sttt tsHlue JAY I B4to] R4 ¢ Bonferroni A4S ohl,
o]74Hel A% Games—Howell A7 2-&5th. #4H0] 44 HAA= Sk
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Levene AR 3t Ay} §94F 10%91A4 177] AR Eddo] §o3t Aoz
1d R B AL @9l bd2, bd3 5 27, AE A

A Q91 pil, pi2 5 27K
cs3, cs4, cs5 5 1070, &AH8RD pe2, os5 5 0 A=A 8ok 8]l
cwd 1M, 3983} 82 4712 SRIE S

[34-29]= t5vla 235 depd ook A7 39
Folet Aoz vyt ik a9le] FHAESHE 57
3 2771 Wlwr folgt Aor FEQt. HEolH
Rosl, A9 A [l Ak e 47 4
Wb foRt Aow ueyth ZEAA JfAE 57
H w7t golst Ao vrepygTh

—_
—
(e
=
1o
)
R
N
—_

[#4-29] +=2AE 52 g% 23

HE A AR EF(H2T vw) i
AL | 3SR E St atl(5), at2(5), at3(6), at4(5), at6(6) 27
A nb1(3), nb2(3), nb3(3) 9
7934t
T2AA pi3(1) 1
a0 s pcl ), pc2(3), pc33), pcd), pe53) 15
Y zxoe fel(), 24, fc3(), fcA@) 16
o]
rgaE o swl(), sw2Q3), sw3(3), swi(3), swa(2) 14
2)|450] cwl(6), cw3(6), cw4(6), cw5(6) 24
SAEA QRlo] AMLHEYRF 9 HAYTEL Goloh Hlwrl glom, 3
a9l F HEY=S 57 A& =g dicl 157] vlwrb Folet Aoz vt}
Soh R ES Fodt vurt glow, XA ASES 47 AE Eol dis
1670 vlu7t FoJst Aoz yerygth 8ok aRlo] ko= 57 A&
=l dis] 14719 vluwrt folgt Aoz yergth A&Eok= 47 HAE
=3l dis] 2470 vl RF7F FogE Apo|rt Q= Aew YyETH HIA
e le] HIAFAGT= Fod vt gl Ao YeRHTH AA{e=Z B
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[#4-30] 719 S4 W Aol A4AH At

FER s
ccl, cc3, ccd, cwl, cw3, cw4d 6

AAFHA] | atl, at2, atd, at6, nb2, pi3, pid, pc2, pc3, pcd, ped, cwl, w3, cwd, cwhd | 15

Sz atl, at2, at3, at4, at6, nbl, nb2, nb3, pi3, pi5, pcl, pc2, pc3, pcd, pes,
e, f2, fc3, fed, swl, sw2, sw3, swd, swh, cwl, cw3, cwd, cwh, jml, jm3

FEAAL AREA EE
qge) 47 442 71 ol o)
£ A% ol £ que] 4 B Aot AW 9P W9l 37 A

17} folgk Ao ety ieltt.

e

o &
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D 284 89174 9 AF: 4%

mmv_.o

=
=

3 HAE(Pilot Test)

A, ZRAA R

o]
H

=k, A&o: 17

12711 gA =

g5kt

=
T

SUAL MR THHe] B

ks

al

(Principle Component

[l AAZk(factor

2 of

Analysis: PCA)

loading value) 2]

(Varimax) 3]

<
s

B

)

A1
T
KMO (Kaiser—-Meyer—Olkin) 4f 0.9360.2 &

Ql

& 07001 #= 7HA

7=

H

1
}__M

[e)

g sies 7HA]A]

A% x*=31088.76°11 p

K

0.002.=

t}.”o]t}t, Bartlett 4+
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ot ¥ 5A(communality)2 FE9 Q2lo oo AWE:= HE&S ojun|siH
S 0.5000HH W2 Zlom wrleith B9 atd, bd5, cw2e FEAel 27t

5
429, 0.438, 0.3360.2 0.50|5t2 YolA A5k, bd4, pide HldolH

A mEAlL AAY ARl Folx oot AelstAtt o S B
R

At A3t FEAHLS BF 0.55 2IH(EEF 72Dk, 294

(factor loading)T= 0.55

[(E4-3112 57 BEESFE AT DAY 284 ARz KMOE 0.942

A FLskAL Bartlett ASAF x°=29914.110]2 p=0.0022 HZH47}
2 k. AEE 12710 FAESE QA @5

Waty glth. QA HRFE 05912 058 z7}sto]

o

3 A
447 Aoz A2 WE 45 Uk

lo
(@]
IS
(@)
~J
N
i
%

[24-31] &84 Q84 At

S = = A=

g | FL (89|53 FL |89 HL| FL (29| H2 | FL (84
P P P P

cc2 10.903 sw5 |0.801 .

cc3 | 0.896 sw3 | 0.785 jm3 1 0.862 cw3 | 0.820

jml | 0.846 cw4 | 0.801

ccl 10895 1 | swd 0781 4 | [25 02 7 10599 10
ccd 1 0.879 sw2 |0.750 21 0817 s | 0.760

cc5 0.873 swl |0.725 Jjm | U cwo

atl |0.888 pi5 |0.798

at3 | 0.863 pi3 | 0,789 3 0859 bd2 | 0.861

at2 | 0.817 pi2 | 0.704 1 099 bdl |0.822

at6 | 0.798 pil | 0.687 Sl e

cp4 | 0.807 pc3 1 0.784 os3 | 0.809

cp2 |0.806 pcS [0.773 os2 |0.806 nb3 | 0.819

cp3 [0.794| 3 | pc4 [0.760| 6 | osl |0.641| 9 | nbl |0.811] 12
cp5 |0.787 pcl |0.731 0s5 0.617 nb2 | 0.808

cpl |0.780 pc2 | 0.714 os4 |0.591
) FL : Factor Loading

oSS ARA golo] digh Bz QR4S B3 QolEAo HAYAS
ghelettt, Agkd 7hx] Q1A 3719 @<l 67He] A4 T 26709]
SRR AR ok AgE Jhx] Q1o dist B QQlEA Axt 1
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27k 715 6719 a9lo] FEE UL KMO EEASEE 09192 955l
Bartlett®] T d AAL 49(p<0.00)3 Aoz yeht H=HL7E @9l
Ao Hgst Aoz SRIEY 67 2912 HA ¥E9] 86.9%% Y5t
I ok A 2 Q™A BF 058 23kt [H4-32]+= AEH
7HA] QlAle] gt &AA qQlRA AvE veRdH Zoltt
[34-32] A=FH 71| Q129 digh g3 QBN Ayt
A H
- Z—Hﬂ.ﬁ\_ o
e Qoll | Q92 | Q9I3 | Q94 | Q925 | Q96
cc?2 0.921
agus| 2| 0o
ojak :
%o ccd 0.905
cch 0.902
cp2 0.855
tay | i
= o6 0.836
cpl 0.833
atl 0.901
at3 0.897
TAAESE  at4 0.894
at2 0.877
at6 0.831
pi3 0.798
Tag  pil 0.786
ii j— pid 0.775
v pi3 0.761
pi2 0.755
o o5
o )
=4 pdl 0.829
AIA}OT nb3 0.860
lﬁ }; nb2 0.847
S b1 0.846
IRk 11.103 | 4919 | 2437 | 1.649 | 1.413 | 1.084
BAH %) 42702 | 18917 | 9.373 | 6.343 | 5433 | 4.171
A BN %) 42702 | 61.619 | 70.992 | 77.335 | 82.768 | 86.939
B2 ZH9HA KMO = 0.919, Bartlett 7% p<0.00
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[F4-33]& g4 Qclo dist &z QolB S AXgH At 49l
o WEGF, ARAY IYT 2AGF 349 HARS 2 1449 BEES
2 FAES ot 3 gl otk §ME QBN A 13k 715 34
o] @olo] &5t KMO HE HJr: 089602 45 3lal, Bartletto]
991B AP FARE 5% RO(p<0.000T Ao UEnt BEUS
7} 89BN AP Ao sk 379 adle AA| WEe| 82.7%
g Agstn gk BEAT Aol BE 055 Enetel BAA <)
Bqe A% Ao steldr)
[4-33] $42900] et BAH 28y Az
I e
Il Q911 Q912 £2913
pc3 0.874
pcd 0.857
EAHF | pcs 0.850
pcl 0.823
pc2 0.806
0s2 0.874
0s3 0.873
JE21H os4 0.819
osl 0.818
085 0.814
fc3 0.878
o fc4 0.869
fcl 0.787
LS4y 7.984 2.325 1.272
HAH %) 57.026 16.607 9.088
FH 24 %) 57.026 73.633 82.721
TE A4A KMO = 0.896, Bartlett 478 p<0.00
[H4-341% vpEssl wgEse] Sgolmel BN el e
M7 QEAe AAG Av SEolrl Ante HEY YR, A%
T 5 2709 HAAWeet o] IEHER PR ot AT HIA
22 A3 RS FAMSet 4780 BENSE Hol gk B aRy
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[34-35] TSS9 FoAs dF
FE | at | bd | nb | pi | cc | p | pc | os | fc | sw | cw | jm
ri 1
at
p
r010%] 1
bd p| 0.04
|7 0057021 1
p| 0.00 | 0.00
o |72 *40.524%0.51%% 1
p| 0.00 | 0.00 | 0.00
oo 7| 003 0.45%*0.14% %0455 1
p| 0.54 | 0.00 | 000 0.00
| 7[011% 0.56*%0.32**0.65*0.54*% 1
PI517002 000|000 0,00 0.00
7 0.45%*0.28**0.54**0.46**0.33*¥0.41** 1
PT5T0.00 000 000|000 000 | 0.00
o |7 0147 *0.42%*031*%0.59**0.55**0.68* *0.46" " 1
p| 0.00 | 0.00 | 0.00] 000000000/ 000
. |7 0.32%*0.27*%0.35*%0.40**0,30* *0.39* *0.67*0.47** 1
p| 0.00 | 0.00 | 000000000000/ 000] 000
oy 7 0.327 %0355 %0455 50.520,38* H0.52* *0.63**0.59**0.63** 1
p| 0.00 | 0.00 | 0.00] 000000 000]|000]000] 000
g 70627 *0.147 $0.45**0.27%%] 0.08 0.21**0.54**0.21**0.43*%0.42*% 1
p| 0.00 | 0.00 | 0.00 ] 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
|7 0.16¥%0.35% *0.27* *0.44* *0.40* *0.48* *0.27* *0.48* *0.9* *0.44**0.24** 1
Y 5170.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00
) * 1 p<0.05 ** : p<0.01
a2 A =l digt A= gAel disiA] dotity A== A+
Fitel g QAL BUSH fdom A7 tae wEAoz Z4std
2w Avy gt AIt el 718 SHske Aol ARE AR 57
F=ol Wigh Jide] ReohA Aot WA SAEE AR, v gEo
s FLet Hge= SAdof ey, 54 WHapo digt A= AAE S5t
of Z17ke] W47} WA YBAS AT YT EHste Holch Y
e LT NEES ] SATES Tl ST 1 Cronbach’s «
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TR
jze)
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s
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Ife]

ol

=1L
Sh=

] AHelo] 39.0%S A5

A

33

VS
vl

B AL FARol

(component)©] &

i
.._:NO
X
T

oF

o

o
o

F2HlE(%)

H]-&(%)

Aol

e
n_mo

—

|

39.02
52.57
58.44
63.22
67.65
71.10
81.84

74.19

76.95

79.57
4-37]o| 4 B

T
ar

39.02
13.56
5.87
4.78
4.43
3.44
3.09
2.76
2.62
2.27

s AlFAS e [

25.46
7.69
1.08
0.35
0.98
0.35
0.34
0.13
0.35
0.15

Scree Plot¥} ZF Q<2lof 9]
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20.68
7.19
3.11
2.54
2.35
1.83
1.64
1.46
1.39
1.20
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: Scree Plot . ariance Explained X
% 1.0 Mmﬂwmﬁm
20 ] nuad;fﬂ"’
‘ 0.8 &
-]
15 B
E | 5 06 ?
= ’
5 10 | g
o =) L
= & 0.4 |
1 I
s | 03 |
] 10 20 30 40 50 0 10 20 30 40 50
Principal Component Frincipal Component
o Curmnulative
—=a—— Proportion

[(1”4-1] Scree Plotx} A&l ool d8H 2A4H&

2o} A% Apolo] 4 z
golsithe Ag BArt 183 2Rt
N2 ARE ANt BERG] e 2

EFF = (convergent validity)”

HE B BHHSE Aol
Z

EHeta = 092014 #he 2= o= glHo] 7IEd 0.70e =AsHAt.
7 ARGz ohE Aot FEE s E B4 (discriminant validity)
2 914 g QlEA(confirmative factor analysis) T BuE4ArSE (average

variance extracted @ AVE)Y ZARHS Ato]o] A4S o|-&oto] HAT
;}, StH AVE:E AE Bl AAox AFRE™ AVE>0.5001H §oJst 7
st 4= Qth(Fornell & Larcker, 1981). ™ A& AVEZLQ 7\1]
7+ 74 o)L=

o} o]+ Al Fof ‘/]’E’r‘/} SA T %}f o] AVE 7\1]{1"1:}—4 ﬁo
HAHSE Atole] AdaAS Hoh 2710 oF = HAAS

(Fornell & Larcker, 1981). th32 <14 QRIlEAS &of Tl gHIAS
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S Aot @A alEste] 29
Asiot(A4, 2016). GFle 459 2g9
e 2gete HEz 8
sttt. RMR(Root Mean square Residual)2 ZEEARY
@34 BAgRa Ao gael A4S AFsel ¢
* Ao AETe T @Ol RMRS 4243
vebdHt, RMSEA(Root Mean Square Error Approximation)+=
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HAER FRarle] W SAF] FAHE Hesr] s
Z A4

SEAAA] = CFl(Comparative Fit Index), NFI(Normed Fit Index),
TLI(Tuker—Lewis Index) & 37HAE 45 Z@Ih CFlz 239 gt
G Lo zjo]lE o]gste] AAElE A2 McDonald & Marsh(1990)7}
7HFeE RNI (Relative Noncentrality Index)E 43 Z|+=2 19| 7Phe45
=2 1yE& veldth NFIE Bentler—Bonett normed fit index@t1l &= 3},
Z|ZRdET Agh Rddo] of AR FYEU=7HE UEll= Agth NFI

(=)
il
2

R Bao) b god wess X4kl 7kske] parsimony M
Zlo] AgHA Fote A Yok TLIe GFIEY 2E 22 ghe 2= 4
o] glon] BRI Jge ¥A] gt

9]
AN
A2 = AGFI(adjusted goodness—of—fit—index)+= Joreskog &

Sorbom(1993)0] GFI7} FA4H49] 47} S7FstA GFI gro] #AXth= &4

e BHebstr] et Ao=w, AREE olgsto] GFlgle 4% A ;oltt.

1A adiAde oy e SHUSE olgd FAAHFE SH5h= B
7F B7] diZoll Ao AREet B S Hrhsof otttk gl a9l
BAoA M BT HA4S 98] 7id A2 Z(construct validity) S ©]-8-gtct,
Md AFEE= 3 AZ T (composite reliability : CR)@F AVEZ 3 7}gict,
S AFE ALl (JEESFARY/(ZEFSFFAR+ L ENFAR (S
ezplolal WA dB{AdS SActH, AVE: FAHSol tisf &7 A5t
£ BANY] 3715 vehdh AVEE (ZBESEFHR)/[8BESEHA IR
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QA ZF(standardized factor

F (0.70 ©
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ge2p]=
=2} 3] AA
>0.7, AVE>0.50]
Larcker 1981; 9%, 2012).
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[#4-39] 429 2919] A 2R At

e SRW | SE | @k | p& | SMC | R | AVE

atl 0.87 - - - 0.76
at2 0.87 | 0.04 | 2536 | *** | 0.76
A3t | —| a3 0.90 | 0.04 | 27.24 | *** | 081 | 0.94 | 0.76
at4 0.89 | 0.04 | 26.44 | *** | 0.79
at6 0.83 | 0.04 | 23.05 | *** | 0.68

bd1 0.88 - - - 0.77
Hielol® | —| bd2 0.96 | 0.04 | 27.78 | *** | 093 | 0.93 | 0.81
bd3 0.90 | 0.04 | 30.93 | *** | 0.81

RPIE x/df  GFI AGFI CFI NF  TLI RMR RMSEA
Z 5417  2.85 097 095 099 098 098 0.03 006
P BEg A9 Aw Aw A9 A9 4w Aw AW

1) SRW : Standardized Regression Weight, SE : Standard Error

Z2) CR : Composite Reliability, AVE : Average Variance Extracted
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v ;g

== SWR | SE tgt | pgt | SMC | CR | AVE
nbl | 091 - - - 0.82
gﬁ% — | nb2 | 092 | 003 | 3163 | *** | 08 | 091 | 076
= nb3 | 0% | 003 | 3299 | *** | 088
pil | 069 - 0.48

p2 | 068 007 | 1392 | *** | 047
| p3 | 0% 007 | 1900 | *** | 092 | 090 0.65

= p5> | 0% 007 | 1901 | *** | 092
pi6 | 092 007 | 1843 | *** | 085

AIE * NP/df G AGFI CFI NFI  TLI RMR RMSEA

Zx 51375 2704 084 0.700 0.88 0.87 08 1 2
B AT RAw RAw RAW A% Ad wAw RAw wAw

zygo] AL s wmuetd, AtE myo] digt A HAY Ay VEAF
2 513.75(p<0.0002 FAF7Hol 71ZHEe &, 2y HAYPE HAHL A}
2] EZe ARS AN AR CMIN(C)/df= 27.042 715
FZE3512] E3tt GFI=0.84, RMR=0.10, RMSEA=0.24 5% #H/|&S =
£35H2]  Hole Zlom  EQIEILh  Egh  FEAHFA|S CFI=0.88,

A 1
NFI=0.87, TLI=0.82 Tk #A7|EFS F=H5HA] Fole= Zloz IRIFEIC

P A4 AGFI=0.70% T |Ee =5}
S

MC(Squared Multiple Correlation) #te] 0.5

ofstdl ZHMSE AA F ohA HH 8dRMS dAstdr. BEES
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pil¥}t pi2e] SMCgrol Z+zb 0.483 0.47= 0.5°]sto]al, ZE2H]AATE
0.7 °ola} Ft2 7k4 AAsHACh [H4-41]2 A2 2o &<l =
At Yehd Zoltt, 29 AP=E AHEYH, By AFE MAAFLS x
SAFel 2221(p<0.002 HAF7Hdol Z|ZHeh T3y AHFA 49
CMIN()/df= 2.782 <k&stal, GFI=0.98, RMR=0.02, RMSEA=0.06 %

E RS S 2T %%@@Z]frcﬂ CFI=0.99, NFI=0.99,

Iy
_O|L
r
m
O
f
ﬁ
ro
i
>3
_m
N
ofl
»
o
A

7
AGFI=0.96%x #TH7|&S 53
AP W7zl

ZaEAATE 0.701%

Ath
[(E4-41] 3G B4 8219 HF ¢4 984 Ayt
=7 SRW | SE. | t& | p& | SMC | CR. | AVE
Wl | 091 | - | - | - | o
gﬁ% ~ w2 | 092 | 003 | 3160 | *** | 08 | 0% | 076
t nh3 | 094 | 003 | 29 | = | 08
- ] 0% | - | - | - | o
Efﬁﬂi ~ 1 p5 | 0% | 002 | 4728 | *** | 0% | 0% | 086
d b6 | 092 | 002 | 2097 | ** | 08

AYNE (I GFL AGFL CFI NFI T RMR RMSEA
Z 221 278 098 09 099 099 099 002 0.06

Pﬁééﬂ H AFEE CRY AVES] 24X 2 Brbsid] B2Rgod 44

o
)~
031
L i

A CRE 091, TRAA AHL 0958 F W L 71Z3k 0.79]
*JEE Fosith A ABARA Sl AVEE 0.76, T2AA JJAL 0.8602
7123 0.5 zitete] g ARl gRE Hog WSt & 9tk AY
A aglel sigets ARGl digh Sld aclRA ZAit xx g/ &
S5t ZghE 2o diste] 2y HAFE HAL stYoy Ak VES
FEo1] gsto] ZRAA AA T 249 BEHSE A T QR 2Y
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oia ade AMEESE A9FDE 27H0 GRS At B
4 QQude B AYHEd AAYTREs 42 o] BEEst
AR E Tt [E4-42]= o AFAA Qoo gt 2elx QoliAN ZAyls et
W o]t}
[4-42] SAEA 2919 eIy B4 Az}
= e SRW | S.E. tax p& | SMC | CR AVE
ccl 0.95 - - - 091
e cc? 097 002 | 51.48 ek 094
7‘-‘1}33;5 — | 3 097 002 | 5075 otk 094 0.98 091
e cch 0.94 002 | 4290 otk 0.88
cch 0.93 002 | 4065 otk 0.86
csl 091 - - - 0.82
AE] cs2 0.95 003 | 3637 otk 0.90
‘EE‘) — | cs3 0.96 003 | 3857 otk 093 0.97 0.86
= csd 0.96 003 | 3821 otk 092
csd 0.94 003 | 349 ek 0.88

AR7IE b v*/df GFI AGFI CFl NFI TLI RMR RMSFA

¥ 85.92 277 097 094 099 099 099 0.01 0.06
g SAg Ad A Ag A% AW Aw Aw Ad

mgo] HPms woshd, AbE md digt JMEEALS  PEAEC]
85.92(p<0.0002 FAF7HIL 71zZtect. I8y CMINGA)/dfs 2772 7]+
olal2 9Fo 3}y, GFI=0.97, RMR=0.01, RMSEA=0.06 5& ®H7|&S =
St oh ZEATA]49 CFI=0.99, NFI=0.99, TLI=0.99 5% 7]

=
o H
nE =3t 1A S AGFI=0.94 )&

g FEa wetd 29
AgE A4S AP BE AgE Bov|zo] Fx5e] AAE Hz Bl
Ageittn BteE PaEt B8 24nge] BEsSAASE 070140
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[£4-43] #4299 Az FAH 284 Az

A5 SRW | SE tak p& | SMC | CR | AVE

pcl | 08 | - - - | 066
pc2 | 081 | 005 | 2063 | *** | 065
TSR | — | pc3 | 095 | 004 | 2687 | *** | 090 | 094 | 075
pcd | 094 | 004 | 2656 | *** | 089
pcs | 090 | 004 | 2460 | *** | 082

osl 0.80 - - - 0.65
0s2 0.81 005 | 2346 | *** 0.84
oA | — | os3 091 005 | 2329 | *** 0.83 091 0.66
os4 0.76 006 | 1794 | *** 0.57
085 0.78 0.05 1849 | *** 0.60

ol | 082 | - - ~ [ oe

2 | 0% | oot | 2708 | = | 0w

] . . o . o

AT 3 | 097 | 004 | 2813 | *x+ 0% | 084

4 | 095 | 004 | 2712 | *** | 0%

HNE  ,?  y%df Gl AGH CEl NFI TLI RMR RMSEA
& 84033 1135% 079 070 089 089 08 003 015

o RAR mAq RAR AR RAw RAw RAT RAw wAw
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.96, RMR=0.05, RMSEA=0.06 5% %%714‘:—% %é—ﬁ&t}. 3, SE
ol CFI=0.99, NFI=0.98, TLI=0.99 S5& wd7|&
AGFI=0.94E #eb7|Ee S50t whehA
AYgE wdr)E 1 FHE o] Yol HAsira =
TR A= 07013 em JHE SRS AFEEr)
, SMC OW BT 050139 72 7HA 2ol ot A

R
@ 4
DR

N
o
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i-U g
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ke
ol
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Olt
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ot ¥0 X0 o AL X
o
B}
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H1
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e R
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P
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!
odls
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X
jaim
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T CRJ—} AVEZ B7tE = =24 CRS 2
& Jo] 0.92, &0l 0.952 7|FFk 0.700]4 ez <F
sttt AVEXE tfzodeko] .79, X0l 0.80, %2 |
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3 0.5% zatstel Y AElme SR Ao Bud 4 otk

[F4-44] 32219 T &3 QRIEA i

=k SRW | SE. | t& | pg&t | SMC | CR | AVE
pcl | 082 | - - = 1 067

E | | pe3 | 095 | 0.05 | 2573 | *** | 0.90

o pcd | 096 | 005 | 2435 | *** | 092 | 094 | 079
pc5 | 090 | 0.05 | 2353 | *** | 0.80

943 OSl 0.82 - - - 067

A |~ o2 | 091 | 007 | 1604 | *** | 083 | 092 | 080

d 0s3 | 098 | 005 | 2144 | *** | 0095
fcl | 080 | - - = | 0.64

27 f2 | 094 | 0.04 | 29.61 | *** | 0388

o | | f3 | 097 | 005 | 2625 | *** | 095 | 090 | 083
fch | 095 | 005 | 2533 | *** | 0.90

53 246 096 094 099 098 099 0.05  0.06

A Ag Ag Ad A Ak A A9 A«

APKE 2 (%/df GFI AGFI CFI NFI TLI RMR RMSEA
& 3
oo

Aguig o7 FAHSel gt B BgAde AVE>? o512 5 29l
Sttt [®4-45]1= Aguige] ot ¥ g4 daks yehd Aol g
A QABA oA Ao et AVEE AXTE QL theo=z A
W o] AL FolA b 2 e st AeAls 5 M 2 @
2 0.672 dEAg 22 o7F he] AAIS grolnh o] o AlE, & 2
A= 0.45000.671x0.671)0lvk. ZF S Tholl % AVEZLo] HH

2o BAASRTG ATWAVE>?) B el 9 oz BFa
[£4-451904 BRI 5 QIFo] ZF FARS 749) AVE 2

O
A 2 0671 3ol ARAS 04508 27 mRe] P HEl R
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o @ 4 gt
[#4-45] A5 e B gy 24

T+ B AT BD NB PI CC CS PC oS FC
AT |0.763

BD | 0.097 | 0.808

NB | 0.527 | 0.214 | 0.761

PI | 0.247 | 0.492 | 0.530 | 0.859

CC ]0.02510.456 | 0.143 | 0.417 | 0.911

CS 10.109 | 0.575 | 0.338 | 0.624 | 0.552 | 0.875

PC | 0.481 | 0.260 | 0.551 | 0.448 | 0.289 | 0.378 | 0.788

OS | 0.131 ] 0.345 | 0.287 | 0.511 | 0.514 | 0.586 | 0.382 | 0.800

FC | 0.350 | 0.269 | 0.358 | 0.390 | 0.294 | 0.374 1 0.671 | 0.403 | 0.830

WErg e gy 28

BRGHSE he el A A S8k a9l WgHsel AT
agle] AP, 4005 2ol EY0lE, A&olw W4Tt 9w, AYA
B gl WARAT WA FAs] gk Ante HEE $89%, 7
Lo a3 WARATHE 22 sl pAAYoR BRsta ol Ha
o4 aQRAe AN & Y AgE, 4% HPwet B HgEs 3

= AATH.

AUtE e fEokols EQrEet A&k 271 FARST A,
B9 BIATAET RS AT . JAA 2JE4S F6 20t
E & Edok S, A&o® 471 2Eal wA AR 474e] ESHaT)
HE o] A==, [#4-46]2 8ol 9 FFYdTel Hiet #elF

- 161 -



r
M
o
i
i)
i
W
o
=
PO
e
a
2
2
it
u!
ogh
o
T_%
i
rE
i
_0|L
fE
ko
oflh
12
T_sﬂll‘

T wr|ES FES Eoh FEATXA|SQ CFI=0.99, NFI=0.98,
Lo}, 719 Az4 AGFI=0.95% WA 7|Z2S
7

142 ALt Be A¥E

[H4-46] 8= D G 8919 Ad aARH A

=i SRW | SE. | tg& | pgt | SMC | CR | AVE
swl | 088 | - - - 0.77
o sw2 | 0.87 | 0.03 | 3240 | *** | 0.75
o |~ | sw3 | 089 | 004 2682 | *** | 080 | 0.94 | 0.74

sw4 0.90 | 0.04 |27.43 | *** | 0.81
sw5 0.93 | 0.04 | 29.57 | *** | 0.87

cwl 0.87 - - - 0.75
A& | ow3 0.88 0.04 | 25.68 | *** 0.78 0.93 | 076
ol cwd 0.93 0.04 | 28.30 | *** 0.86 : :
cwh 0.88 0.04 | 25.34 | *** 0.77
mpl 0.89 - - - 0.79
v . mp2 0.92 04 | 885 ok 0.85 093 078
At mp3 0.87 0 | .71 otk 0.76 ’ ’

mpd | 081 | 004 | 254 | *** | 066
AP71E 2 2/df GFI AGFI CFI NFI TLI RMR RMSFA
Z 10502 1.78 097 095 099 098 099 002 004

H[}\
o

m el
5b gk

ol
% AN
=+

33| AAL(SRW)= 0.700144 02 HE ZAHS5T AlF
vk Bgo] Jig AlFwet THste] CRE =Y
Z7F 0.940] 2, A&t 0.970]9, HAREAIIL 0.942 BE WETL 7E
2L 0.70& A3gh AVEE TQlowrt 0.740]1, A&7t 0.760]8, H]
AEAZT7E 0.8022 Yebt 71E3 0.55 xIsto] g Az A SR
g Aoz wad 4 ook 2y A HA Fit Hx AgH o] HAY

—

b el
Vo

RuRy
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AAS= 0.213(=0.461x0.461)°] Hrt. AVEZL SollA 0.213KHch 22

H

© 0.676(EA =} HAFEALATHRA F

T
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Z

ol

0.7717

A& &
0.761
0.258

0.742
0.449

4-47] YA
0.461
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oty Mg WeEL Steld RelRse] sZ3 EAsH] % GFL
RMR, RMSEA, CFI, NFI, TLI, AGFI A4& AR&Sith oyl e o] 48
ArS Q8 GFI9] A mr|&2 0.90914 0.852 FF31, AGFIO] &g
Hs|2e 085904 0.800.% 717} 0,058 wEo] thi gt |ES Ag
oh (954, 2012).

o e ool

AR A5 | WANE | AR AE | A8E | 4499
X374 p=>0.05 Fs p>0.05
CMIN(x?)/df gg Z]; ;é 3.0 o]st

GFI 82(5) Z{ijt ;z;g 0.85 o]At éﬂj}j—i@
RMR 0.05 oJs} o2 0.05 o]}
RMSEA oo o . 0.08 ols}
EEE I

NI | ssery | o | 0S0°W | PR
w00 s

3l
2 X*BAFC] 2072.23(p<0.00)2 HF7Hde] 7|ZtEe] mo] H3tsiz] o
Aoz FRIFLE HE A CMIN()/df=2.04, AGFI=0.82,
CFI=0.96, NFI=0.93, TLI=0.96, RMR=0.04, RMSEA=0.05 S22 23]
=2 F5oHANE GFI=0.842 HAPr|Ee FZA71A Eoct. webs] GFIA|
£0] Aol "Hagt ZAow ywdEo] HESHSE 24 AAsAct

N
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(E4-49] 2z Aed 272 24 A3
2gAd | @=ms| SRW | SE | @& | p&k | SMC
atl 0.87 = = - 0.75

at2 087 | 004 | 2520 | *** | 076

AEd | — | a3 0.90 | 004 | 2678 | *** | 081
ath 089 | 004 | 2610 | *** | 079

a6 0.83 | 004 | 2302 | *** | 069

bdl | 0.88 - - - 0.78

aiglold] | — | bd2 | 096 | 003 | 3161 | *** | 092
bd3 | 090 | 004 | 2827 | *** | 081

nbl | 0091 - - - 0.83

Mad | = | mb2 | 092 | 003 3191 *t | 085
it nb3 | 094 | 003 |3316| *** | 088

N pi3 0.96 - - - 0.92
ﬁﬁﬂ— ~ | pi5 096 | 002 | 4721 | *** | 092
d pi6 0.93 | 002 | 4039 | *** | 086
ccl 0.95 - - - 0.91

Yag |~ | @ 0.97 | 002 | 5065 | *** | 094
o ccd | 094 | 002 | 4297 | **= | 088
oc5 0.93 | 002 | 4073 | *** | 086

o1 0.91 - - - 0.82

) 0.95 | 003 | 3642 | *** | 090

AdY x| — | 3 0.96 | 003 | 3870 | *** | 0093
csh 0.96 | 003 | 3825 | *** | 092

cs5 0.94 | 003 |3502| *** | 088

pcl 0.80 - - - 0.64

- | pe3 | 096 | 005 | 2540 0.91
Rk pch | 095 | 005 | 2532 | *** | o001
b5 | 090 | 005 | 2311 | *** | 081

osl 0.77 - - - 0.60

duAYd | — | os2 0.96 | 005 | 2283 | *** | 092
053 093 | 005 | 2220 | *** | 086

el 0.83 - - -] oes

2 0.95 | 004 | 27.18 0.89

9% - | 3 097 | 004 | 2826 | *** | 093
fc4 0.95 | 004 | 2728 | *** | 090

swl | 0.90 - - - 0.81

sw2 | 089 | 004 | 2899 | *** | 079

SQO% | — | sw3 | 090 | 003 | 2971 | *** | 081
swd | 090 | 003 | 2087 | *** | 081

sw5 | 091 | 003 |3099 | *** | 083

ol | 087 - R

Ao . cw3 0.88 0.04 | 2545 0.77
A%el= cwh | 093 | 004 | 2846 | *** | 086
cws | 088 | 004 | 2562 | *** | 078
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iml | 088 - - - 0.78

v | | jm2 | 091 | 004 |2831| *** | 083
Rl im3 | 089 | 004 |2678| *** | 079
imd | 084 | 004 | 2389 | *** | 070

HA@d71E * y¥/df  GFI AGH CFlI NFI  TLI RMR RMSFA
& 208148 205 0.84 08 096 093 096 0.04 0.05

g9 wAY A% BAg A A% A% A% Ag A%

GFI=0.8472 A% 71%S $5514 Zoto] BEMSL pelg 2712 AA %
A A5E G A GF=08512 A8717S F5519%, A%w 2

[#4-50] BZE4 AA @ AgE A4 @}

AARS| P v?/df | GFI | AGFI| CFI | NFI | TLI |RMR |RMSEA
osl |1950.14 | 2.01 [0.848|0.823(0.963|0.929 | 0.958 | 0.036 | 0.048
pcl 11799.67 | 1.95 |0.856|0.831]0.966 | 0.933|0.962 | 0.034 | 0.046

B 0.70149) & 714 e
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(Maximum Likelihood Estimation: MLE)

o A% GFI 7]

o

g7t Azt

e

e

4-51] F2Yy 9]

T
= §

[

M%@H%@
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DMAW@H%@
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58|38
HISIN|S|X
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SR 2R
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o]

=

=

zZ] ©

to] SMC3Lo]
(modification index)

2
T

°

A

Al
FE #WEY Sgolze] )

bo, A= 7

=] [e]
RS
°

Amn

Al

ol

7h ARz A%
ofch. et 4 Hiv

S

ad

i

0.120
0.444
0.137
0.025

=1

e
A
e
RE

EEET]

P3t
k %k %k
% %k %k
% %k k
0.(X)2***

(243
7.17
14.45
7.75
3.17
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0.06
0.05
0.05
0.05

0.34
0.67
0.37
0.16

A=A

TRlojx

4-52] 33294 a3 Fgol=o of
A&l

D p<0.01

I

[

o

HM(FE=)

A
A

s
%
BDEA—2| &0l

A

a1
o

a1
[e)

_%q) %k 3k ok



A FAAEIe AnE MED Eojr o] I WAE HU, ARAS
(=034, BF22}F 0.06, p<0.0002 GOt Ao e} %
A5 5= AntE HE&Z] L£QloLo 14(+>94 094?‘5& °§

H1 2= A==

o]y B4 AntE #ED] LRI J3F WAE HY, A=A
(=0.37, EZ22}F 0.05, p<0.0002 {5t AL
olE] £A2 AHE MED Ljolke] H(+)] Folgh
2He 7Hd H1 32 A=t Bldols 43 ArntE HE:] &0k 9]

IF WAS BH, HEHA Ay F2AS p=0.16, EZF23} 0.05, p=0.002Z
FOFE 5%0)A BAHCR folgt Aoz RISt “Hglojg B2 A
otE #EY &0 ko] H(+)9] fogt F3S n|E Aolth"2H= 7Hd HI1 4
£ A==

B4, A9 A 8<lo] #8om ajld H(+)o Feft dFe nH
Aoty ate 7Hd H2eb #Re A4S AAskch [84-53]2 H9 A4
a9l A WSt AntE HED 8ok 9ol WA WLete] MAAA 4
7= UERd Aotk A AT ARtE HER] £9lor o] 3 BAE

A, ARAS 5=0.48, BEZ22} 0.04, p<0.0002 EAHoZ golgt A
2 FIFEGITh kA “AARY A2 AntE HEF Zojolme A (+)9]

A4S ulF Aolth et M H2 12 A=k AA AAHA
7 AntE HED A&Horo] JF BAE BHH, F2ASL 5=0.48, BFOA}
0.04, p<0.0002 FAZASRE {3t Zor SIS whehs “AArg A
A2 AntE HER & H(+)o] fogt dFS uH Aot =

o

_I
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7V H2_ 2+ A== e

[E4-53] 49 B4 23 S8 et 8RS A

M (FB=E) BEA| SE 243 PFL  |AEAR|  R?
AALY A= Q1o | 0.48 0.04 10.22 o e 0.231
AN AAS—2]&0) | 0.48 0.04 10.25 ok 2 e 0.235
T2 M A JRA-EQJoE | 0.51 0.04 11.16 e A =R 0.256
IZA|A AR & | 0.27 0.04 5.67 o e 0.075
F) *** 1 p<0.01

DTz~ fAY AntE HEE Eolro] o WAE HWH, 3
3=0.51, EZ93 0.04, p<0.0002 EAHOR G5t ZAog Qx|
wpeba] “E2AA RAL AUtE HE EQjojko] H(+)S] foJgt d
ld Aolch eks 7Hd H2 32 AEEIch maAs AT A0tE BEe)
A& o]l JF BAES B2H, ARAS 3=0.27, EFL} 0.04, p<0.0022
SAHoR oot Aog FlHirt. by “Z2AA JjAe] AntE HE
2 A&EEo] H(+)o] Fofgt dF= nA Aolvh. 2= 7Hd H2 4= AH
= A

A, “oJAbAA 8<dlo] ok gl H(+)o] fott dFS v A
ek 7Hd H3s et A4S AAlskalnt. [B4-54]= oxbEd a9l
W wgel Ante WE S89% a9l T wWielo] sHMA Aws
B Aolch. DAHEAGT AvtE WED =Yolre] 4 PAS BH
%= 3=0.38, X2} 0.05, p<0.0002 EAHCR QoJ5t Aoz 3}

=
u

abd

Al

32,
3

i

O
filo

O

o Lo
i
iy

QAs|giek webd AYREGFS Ante MEe] SO H(+)9 folg
e A Aot ek b H3_1e AdEgc. AdHESFD AutE

g &0 JdF TAE HY, ARAS p=0.08, EEA 0.05,
p=0.095% FoFF 5%°IA SAACE [oJstA] e Ao=w I
webA] AR EYRFR AntE HER] &L H(+)9] fo7t JFS 1
A Aot} = 7Hd H3 2+ 7|ZFE A
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[E4-54] QA2 2903 +8o= Wit 7HadA 2+

H(H=) 324K SE gk PRt | AR g2
AHREZ-T9lol: | 038 | 0.05 | 824 | *** | A= | 0.146
AAPESZ7&ole | 0.08 | 0.05 | 1.67 | 0.095 | 71z | 0.007
AAgRE—Tolole | 053 | 0.05 | 11.83 | *** | A& | 0.283
AAERE-2&0lE | 022 | 0.05 | 456 | *** | = | 0.049
F) *EE 0 p<0.01

AdgiEst AntE HEe =oxol I PAE HW, FRAS 3
=0.53, EF2 0.05, p<0.0022 EAZoZ {Hogt ZAog Folx Ut
oA AL THES AnE HED] Tk AH(+)9] fogt FFe A
Aotk 2= 7Hd H3_32 A= Qiry. HAAYRIET AnfE HE 2|40 :
o] IF WAE HH, BEAS 5=0.22, FE2AF 0.05, p<0.0002 FAAC
2 Fo3t AoR gRIFgIt webd HAERSo] AnfE #HED] 2]&ok
of B+ ot FFe v Aotk = 7Hd H3 4+ A==

A, g ele] Ante #HMED Fgolragle] H(+H) folt TS
o) Aotk 7Hd H4 B HAS AASHA. [#4-55]% 2}743014 Eatsl
E HEZ £89% @9l ¥l ¥igoto] 7MEHA AaE Uehd Zolth

[34-55] &4 a7} 8ok digt 7HEHA A7
M (B =E) AE2A%| SE 7t PZt  |AER|  R?

gEdg—29o% | 0.60 | 0.04 | 1393 | *** | = | 0.360

EdeF-2&os | 0.57 | 0.04 | 12.78 | *** | aH=E | 0.327

SEAA-EQloE | 047 | 0.05 | 9.88 | *** | =& | 0.217

QIREA|H—-2]&E | 0.17 0.05 3.39 ok A= | 0.029

ZAGF-EQlOE | 0.62 | 0.05 | 1442 | *** | AH | 0382

ZAGF-A&E | 045 | 005 | 9.74 | *** | AH | 0.206
Z) *EE 0 p<0.01
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TAS AHRY, A2AS =057, EE23 0.04, p<0.0022 EAHAZ
GolFt Aoz FAFd. wetA ‘UEAFe AnfE HED A%owe] A
(H)2] ot Jgke uld Zo|t.” 2= 7Hd H4 2= A== Q)

RA Yy} AutE WED] Eoxo] JF TAES HW, AHARAS
=0.47, 2F24} 0.05, p<0.0002 FAZAHOZ FoJt Aoz RIS
weba] “QEZYL AnE HED Elojwo] H(+)o] §ogt JFe A
Aotk e 7Hd H4_32 A= Qe Uit AntE HED &0
o] g PAE KW, AZAZL $=0.17, BEZF23 0.05, p<0.002.2 EAH
o= folgt Aoz It waka] “e]Rz|Yo] AntE HMEF 2)&o|x
off )] folgt g2 n|d Aolth”gHe 7Hd H4A_4&= A=)

A ~utE HEE Tl JF PAE HY, A=A B
=0.62, &2} 0.05, p<0.0002 EAHAo=Z gog Aoz Fhl=|9ct.
wreba] ‘Ao AntE HED ook ()9 fogt IS nlE
Zolth "2 7Hd H4 5 A= 9t XA g AntE HEY 24
o] A PAE BY, ARAS 5=0.45 FEZQ3 0.05, p<0.0002 EAH
o= fojsitt, wEkA AR AntE WER 2)&o|ko] A(+)9] {9
St 9Fe v Aotk ghs 7Hd HA 62 Ao

AR, “AntE BEe] fgor g9lo] FPATt ale] H(+)o] folgt
P2 v Aotk "7 Hset #Re A4S AAsth [#4-56]2 Anf
E BEf 8ok a9l ¥ Wt A4y a9l B ®igete] spdy
7 AIE Uil Zoloh Zjolrel HIAR
& 3=0.46, EZ23} 0.04, p<0.0022 SAHoZ FoJgt AR 3y
et wEkA “AntE HE =Yl HAREAte] H(+)o] folgt JF

l_ﬂ

4

N
1o
i
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2 u]@ Zolck et b H5_1 A= gick

[24-56] $801= 297 AGAte] et 444 A3t

TMA(HE) AEAR | B0 | & Pat | AEeR | R?
TJolE ~u AT | 046 | 0.04 | 976 | *** | A=A | 0.214
A&oE—~u AT | 026 | 0.04 | 515 | *** | A& | 0.065

Z) %R 5001

AutE HED] 2&owel HARATe] JF BAE BY, HRAS
=026, EZ93F 0,05, p<0.0022 EAMoz Qojat Aoz selHr)
wetA “ARTE MER] &0k HARA Ao F(+)o] Fott dF= A
Zolth g= 7Hd H5_ 2= A= A

ol AHaxt 7HaAAR Ay, A4k 89<l, FY A 89l gAE
8¢, E8gl Fol AnE "HMEY 5ok Qo] male FFol Higt
MR Ay B foRt Ao SIEQIT. oAMEA aRle] AHHEY
Fol| A& kof m2= JFF A= p=0.095= FolFF 10%NA = F2st
AT FolE 5%l FreSHA] ghot Zhdo] 774 Aog Attt
AutE "Ed 800k gQlo] AP gl nx+= kol dizt 7HE4
QAW BT {og Aoz ERIHeh. AHREARS Aot d¥Hse=
A0tE "Ee £k ARl dFs nity dEAS 4 o ®
el Ta7|d AR AnE HEY $Eo0k= ARE HEY JHo| TE
HIZH T 9] Fofgt 9= vl & 4 ot

) w7 ast HA

M eyt g4 ik 29 5 AEHsTE BT acle] mAl=
BF WAl diste] +8oJ=rt w7 2H-8-& Ssh=A| AAShHs Aoltt. wiZia
1 AAe BAEY HH (Bootstrapping method), Sobel A4, Aroian HAA

Sol glek,

d
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SHA
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Sgolwt AESRA
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floF 11,
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folr

7HE 2o
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. miAete =z s}

7b Rl 3]

<
ol
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[e]

A FE RN

°
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o
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o

A miZE7 Qe 2l

o

-l 7l (Complete mediation) 2}
7t FAACE 79

o

bl 2otE WEe)

°
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=
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stof T 7

235

o]
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[F4-57] =999 wiZfax HAY A
==

HE=) o] o ] A
S E S Y O = H| A A Tt 0.012 | 0.539 | 0.006 | 0.578
dgolg] EA—-Edole—uAEA | 0.019 | 0.518 | 0.010 | 0.538
AR A~ ok —H J7 | 0.067 | 0017+ | 0.036 | 0.019+
Z2AA AA—-Edole—HFda | 0.022 | 0.406 | 0.011 | 0.426
AL EgF o —a74g7 | 0.026 | 0.261 | 0.013 | 0.324
A TS~ Q] O I —H| A T/ a1} 0.087 | 0013+ | 0.045 | 0.015+
= i} 0.077 | 0018+ | 0.042 | 0.017+
Q) H2] Y — L= ¢ o] e —H] A A 7} 0.036 | 0.150 | 0.018 | 0.154
Z I} 0.147 | 0010+ | 0.079 | 0.010+

>~

2
-z
2, | o

[F4-58] A& 9| wi7fax HAY At

A= e Uﬂﬂjﬂ | uﬂﬂ:@f
IAAFS A Lo e~ A LA | 0.124 | 0.010== | 0.086 | 0.010%
dlgjo]g BA—-A&oe—Hzf74gd3t | 0.002 | 0.893 | 0.001 | 0.903
ALY A -] &0l —n 0.018 | 0.352 | 0.012 | 0.364
-0.014 | 0.430 | -0.010 | 0.449
ALREQGF -2 & e—a 7447 | -0.012 | 0.272 | -0.009 | 0.269

=
=
ox | o
B2

ALY NEZ A& —a 7493 | 0.028 | 0.066 | 0.019 | 0.069
o 3 o 2] &5 0] e —~H| A 74 o} 0.064 | 0.010+* | 0.045 | 0.010**
Q) F-2] Y — 2| & O & —H| 2| 7/ 1} -0.017 | 0.091 | -0.012 | 0.092
Z A AF— 2] & o] —H] 2 7Y 0.030 | 0.021++| 0.021 |0.022**
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AAJsto] mIAFRY Hlws] FEadrt eA AATH.(AEA,

S =1 X
4e Blsks Ao §oIg Aol gkl E45ULE SusD B
ety 2Agy HAL APuso gRl=E JLEsto] AAstlon, 4§

[24-2] 714 B2 A 2% =2 =Y

719 A8 AE 3709 ol diste] MCFAE s S45d4dol &<l
shath. SA4ELdel gH7E H A9 MSEME &9 =

o A FHe gt 2ozt {ofsHAl et &
o ZZbol dis] Yol folde dAstitt. MCFAS o]&3t %;ﬁ%%”‘é
AAL HAFRH (Unconstrained model)¥ A 7FEX| 2 (Measurement
weights modeDoll et HAETAZTG DT AF=s Felstal, + 29
ab Zpolet pits ol-gste] ZHEAAS AR (g Zolofl it pah
HASFR o] AleH Ao SH7SARF ] AR AZl o

ma

ol
th i)

oY,

o,

o

>

>
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e
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o

o}, [34-59]

o

=
o

f:)j- ']E' R, [e) o =2 0 | = Bi¥e) =
ARt At YEpdH ZAoltt
[34-59] 7194 DAl g SAHTLAE 1A A7
HAIRS | E2A/EA RS - :
ad | 52 (UM) (MWM) X | S
% af | 2 af | 2 [ daf | P H
o]
. ;E 47358 | 333 | 50108 359 | 2750 | 26 | 0384 | ©f
o A%
QJE 527.60 | 318 |555.19| 338 23.59 20 0.261 o]
1
303 f;"ol__‘i 476.05 | 252 49751\ 272 | 2147 20 0.370 o]
A [ A%
9 F—.l 357.65 | 213 | 37535 | 233 17.70 20 0.607 o]
1
oA} _”;"OE 855.39 | 432 | 88282 | 462 | 27.44 30 0.600 o]
24 | A&
94_,:1 768.41 | 387 | 789.63 | 415 21.22 28 0.816 o
1
;LOE 496.41 321 | 531.21 345 34.80 24 0.071 o
2+ =
;] i 430.67 | 282 | 458.22 | 304 27.55 22 0.191 o]

) UM: Unconstrained Model, MWM : Measurement Weights Model

MCFA 21} 87 BE 7o) G954 5%04 245 Uo] SHE Aoz
I)rE’r‘)fE‘r. 37‘4%%‘%01 SHE 871 7ol disiA MSEM= o]-&sto] =

E%Xé%%‘*éﬂ SRy g/fe] spde] distel 2EaT HALS
Uebd Aot MSEM A3 AFaA ] diste] 2dans}
A= 7HEE 2 2 A& et gt 7MA(HI32) "eE 8 J% 2t
E "HE (&KL E Foff HIARAET ] nXe GF AN HATA

l



A, DA, A=Al disto] o7t A

kl
it
rhu
N
filo
A
30
o

[#4-60] 719 AF2AS] =davt AA 2+

H| Aok & =k _
aq | 38 (UMI) (SWM) o 1 53
\? i | df | 2 | df | P =
o]
. ;E 42380 | 204 | 45447 324 13058 | 30 | 042 | 717
29 (2%
og |45761) 258 |41887| 286 | 2114 | 28 | 080 | 7|
1
e fjfg 4534 | 252 |45290| 280 | 2756 | 28 | 0488 | 71z
AR A%
e a453| 210 |43815| 25 | 2362 2% | 0600 | 712
1
ot gjog 01489 | 438 | 94484 | 474 | 2995 | 36 | 0751 | 712
a4 | A%
oo |88333| 393 |99 | 427 | 2586 34 | 0840 | 712
1
;LOE 54357 | 330 | SOL11| 362 | 4754 | 32 | 0038 | A
247 S
Q; 51620 | 201 | 55134 321 |3514| 30 | 0237 | 1%

Z+1) UM: Unconstrained Model, SWM : Structural Weights Model
F2) ** 1 p<0.05
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ABSTRACT

An Empirical Study on the Smart Factory Acceptance
Intension and Management Performance of Big Data—based

Small and Medium Sized Manufacturing Companies

Kim, Sang—Moon

Major in Management Consulting

Dept. of Knowledge Service & Consulting
The Graduate School

Hansung University

Changes in the business environment and the rapid development of
[CT-based industries require change and innovation in SMEs. Due to a
reduction in the labor force due to a low birth rate, various needs of
customers, and rising raw material prices, SMEs are faced with the need
to find ways to survive through new manufacturing methods. One
solution to this is the smart factory. Smart Factory integrates ICT with
existing manufacturing facilities to automate the manufacturing process
and analyze various data generated during the production process. The
entire manufacturing process runs smartly from production to sale,
including inventory management, quality control, product shipment,
distribution, and sales. The data generated in this regard is a production

system that is managed throughout the life of the product through
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analysis, affecting the sale and service of the product. Smart factories
should be equipped with the automation of machines, the connection of
facilities, and the big data analysis system that occurs during production.
Automation and connection of production facilities are done through
automation facilities, IoT, CPS, RFID, etc. and can be classified into a
combination. The big data analysis system analyzes vast amounts of data
such as inventory data, defect data, production data, shipping cycles, and
preventive maintenance of machinery in real time in the process and
inventory management, quality control, Diagnose problems with facility
management and let the factory solve the problem itself.

This study analyzed the strategic perception and environmental factors
of smart factory adoption by small and medium manufacturing companies
in Korea and conducted an empirical analysis to identify the impact they
had on the intention and intention of introducing smart factory and to
see their impact on management performance. Based on the Technology
Acceptance Model (TAM), the research model refers to the Elizabeth
&Michael model to derive explanation variables corresponding to strategic
value recognition and environmental factors. Strategic value recognition
consists of production and operation factors, management productivity
factors, and decision factors. Environmental factors consist of internal
factors such as representative capabilities that affect Smart Factory
acceptance, financial support, and training of executives and employees.
Smart Factory acceptability consists of the intention of introducing and of
continuing to use the smart factory. The management performance
consisted of non-financial performance among the various management
outcomes achieved by the introduction and continued use of smart
factory The research model consists of strategic value recognition and
environmental factors, and the intention to accept smart factory is a

response and parameter, and the research model is constructed by setting
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it as a response variable for management performance. In addition, the
government compared and analyzed the question of the survey for each
stage of start—up and non-starting companies, corporate growth, and
smart factory construction, which were legally classified as supporting
small and medium enterprises. Start—up companies refer to companies
within seven years of their establishment, while non— start—ups refer to
companies that are more than seven years old. The growth phase of an
entity was divided into the start—up phase within seven years of its
establishment, the growth phase of the entity within 15 years of its
establishment, and the maturity phase of the entity for 15 years or more
years. Depending on the degree of smart factory introduction, the
deployment phase was divided into basic stage 1, basic stage 2,
intermediate stage, intermediate stage, and advanced stage.

As of the end of 2018, the analysis was based on the population of
small and medium-—sized manufacturing companies using credit guarantee.
Sampling was used as a stratified sampling method that stratified into
start—ups and non-start—ups based on the achievements related to the
size of the company and then sampled in proportion to the number of
populations in each floor. It is also designed so that a large number of
specific regions or sectors are not selected in the sample in proportion to
the regions and sectors. The survey was conducted over a period of
about two months, yielding 450 valid samples. The financial ratios of
growth, profitability, stability, activity, and productivity were analyzed for
the financial statements such as statement of financial position, income
statement, and manufacturing cost statement for these companies.

Reliability and wvalidity tests were performed on the samples, and
hypothesis tests were performed through the structural equation model
(SEM). First, factory automation and big data analysis of production and

operation factors have a positive effect on smart factory acceptance
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intention. Second, new business productivity and process improvement of
management productivity factors have a positive effect on smart factory
acceptance intention. Third, consultant capability and consulting
satisfaction of decision—-making factors were found to have a positive
effect on smart factory acceptance intention. However, consultant capacity
does not have a significant effect on the smart factory persistence
intention. Fourth, the representative capacity, environmental support, and
organizational capacity of environmental factors had a positive (+) effect
on the intention to accept smart factories. Fifth, the intention to
introduce smart factory has a positive influence on management
performance, and sustaining intention also has a positive influence on
management performance. As a result of testing the mediating effect of
smart factory acceptance intention, it was found that the introduction
intention has a mediating effect on new business productivity, consulting
satisfaction, representative capability, and organizational capability
variables. It was found that sustaining intention mediated factory
automation, representative capacity, and organizational capacity variables.
As a result of the moderating effect test at the growth stage of the
company, it was found that it regulates the relationship between
environmental factors, intention to introduce smart factories, and
management performance. As a result of multi-group comparison analysis
(MSEM), hypothesis test by growth stage showed that representative
capacity and external support had significant influence on introduction
intention, and introduction intention had significant influence on
non—financial performance. It appeared to be mad. In addition, the
growth stage was found to have a significant influence on the intention
of introduction and organizational capacity, and the introduction intention
had a significant effect on the non—financial performance. In the maturity

stage, all explanatory variables such as representative capacity, external
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support, and organizational capacity were found to have a significant
effect on the introduction intention, and the introduction intention was

found to have a significant influence on the non—financial performance.

On the other hand, this study compared and analyzed the
characteristics of the group of start—up and non-start—up companies,
growth stages, and smart factory construction stages for the survey data
of 450 companies. According to the characteristics of the three
companies, the analysis of descriptive statistics such as the mean and
standard deviation of each group was conducted, and the differences
between the groups were confirmed through the T test and the ANOVA
test. As a result of the T—test of the group difference for the start—up
and non-start—up companies, the group data showed significant
differences among the six questionnaires. As a result of the ANOVA test
on the growth stage, it was found that the differences among the groups
were significant for 15 questionnaires. As a result of the ANOVA test on
the group differences by smart factory construction stage, the group data
showed significant differences among 30 questionnaires.

Through this empirical analysis, this study can derive the following
theoretical and policy implications. Theoretical implications are as
follows: First, deriving explanatory variables related to strategic value
recognition and environmental factors as influential factors affecting smart
factory acceptance intention and management performance, and
demonstrating the effect of these factors on smart factory acceptance
intention and management performance. Analyzed. Second, we defined the
explanatory variables, response variables, parameters, and control variables
that influence the intention of smart factory demand, and presented the
measured items through reliability and validity tests. Third, the company's
growth stages are divided into startup stages, growth stages, and maturity

stages according to their performances. The characteristics of the survey
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data and financial ratios are compared and analyzed, and the group
differences are presented through the ANOVA test. The rationale for this
is presented.

As a practical implication, empirical test suggested the factors that
SMEs should consider in establishing a smart factory. Second, this study
examined the relationship between strategic value perception and
environmental factors affecting smart factory acceptance intention, and
suggested guidelines for government support for SMEs by suggesting
measures that ensured reliability and validity. Third, the mediating effect
on the effect of the explanatory variables on the management
performance  was  suggested, and the practical direction for
decision—making on the introduction of the smart factory was presented.
Fourth, it was confirmed that representative capacity, external support,
and organizational competency are important factors influencing intention
to introduce smart factory through the moderating effect test on the
effect of group by company growth stage on environmental factors,
willingness to introduce smart factory and non—financial performance. .

Although the above theoretical and policy implications exist, this study
also has the following limitations. Since this study was conducted only
for companies that introduced smart factories, the characteristics of
companies that did not adopt smart factories could not be analyzed. In
addition, the introduction of smart factory may be different depending on
local government's support and local industry characteristics. In addition,
there are a limited number of target companies for measuring financial
performance, so there is a limit to application or generalization. As for
the limitations of these studies, it is necessary to analyze the financial
effects based on more data in order to reflect the financial characteristics
related to the study of companies that have not introduced smart

factories and the establishment of smart factories. In addition, it is

- 223 -



expected that studies on regional characteristics and  sectoral
characteristics for the introduction of smart factories will be required for

SME support policies.

[(Key Words] Smart Factory, Big Data Analysis, Strategic Value Awareness,
Consultant Capacity, Consulting Satisfaction, Representative
Capacity, Organizational Capacity, External Support, Smart
Factory Acceptance, Smart Factory Promotion Stage, Business

Performance, Non—Financial Performance, Growth Stage
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