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FARAE Fa AR A% D AF A

3
[£4-9] AQTE - S EF B9 WARAE
]

A T
718 | 483 Vs | 24
7 EARS 7 ALY

A LS 7Bzt HH e 72 31 103
I R R < o e e 71 A 56.9 46.1 103.0
"7 % JsEaAe A4 N 1265 1050 2315
AEe AL AFErEGANES ZdAE 1278.5 1036.5 | 2315.0
A3 e V=R ZM 23 MNa= 280 189 469
At skZIEGAT AN Z1as 259.0 210.0 469.0
7ol A 7&?3 N 4 3 7
71 A 3.9 3.1 7.0
7ol A M= 78 95 173
7 ZQ A - A=} 1A 95.5 77.5 173.0
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7| & ol A M= 18 24 42

Z1EQA -3 AN i HES 23.2 18.8 42.0

A N 1717 1392 3109
71 A 1717.0 1392.0 | 3109.0

Person7}o] A5 =22.891, p—value=.000

[34—-9]9] w2, Person7}o] Al &3k 22.891 18] 3L p—value=.0002.5
7HAH(GFR&ED A A MG 3 A& Sall /M 7= 2 AF AFG s
Jel= YA o|t)) = p—valueZt Y95 Fa=.05KT} Ztov g FjErH L
717tk AEHo R, “AERED AL AT FAHAE B3l T Vs
2 AFe AR FEl= vEva B Qv o7 AHrEE 50]a o=
ATl AHgE W ko] FhH a7 67]0]7] ool yEbd Adbolr

o] Ait= 7= SAIUNEALd 3 383 71w EAL o AY, 7] B A

A AR, 71 A e B EA )k Vsl (R, 71 Al
G R AN e Aol o]zt vEbstth. 53] 1 BAke] A

A EH(7]E QA ESE) el A 7]Eﬂ§,wr A A7k 7Fe] 2ol 7} FEEl s
R R g s o i
Atdel 5S4 AFIEE defoll Aet=E SEY AdAS v %&7} 91%

o]t}

594 A5 B4 GHRED ALAE Fofrge] ATHATRA F
g verk 2 st gl £33 YIRED A A #7194
of AT AEHTA 82 M2 FHARIIE opd7b” S ARREDAUAY =
G714 ATFHAEHEA FHel mef sy AolH] & W FHFR&ED A YA
A FA7dY ATFHAEEA FFLS UdE2A YEhdot

[#4-10] AL TE-AFAERAN F8 WARAE
AP T
7€yl | 483 7l | A
NEAL AL
AFddE NEFAEAATFA Ma 1581 1202 2783
A 58 (599742 EF) 71 R4 1357.0 1246.0 | 2783.0




A ANeENEHdGEA A F 90 119 209

(52 7,%%) 71970 115.4 93.6 209.0

AA 7 g N 21 35 56

(T/F) 71 A 30.9 25.1 56.0

AEHA M= 25 36 61
(A A A85E)  Z1dis 33.7 27.3 61.0

A M= 1717 1392 3109
KIS 1717.0 1392.0 | 3109.0

Person7}o| Al 3=27.447, p—value=.000

[34-10]l W=, Person7}ol Alw gk 27.447 18] 3L p—value=.0002.2
7HAH(EHR&D Al Ak 3t o7 o] A7 HEiA #d2 S+
p—value’7} 94 Ta=.05R1} Fovng ARIIAEL 7|Z4d, A84 o=
“AHR&D ADAG T ol AFAEEA ¥ Eva B 5 9l
th o 74 AfFEE 3o] Hrh
ARREDAAAIGEZ o719 9] AFAHA FF ol A& darh= 4
ATl gk A< Aol o] X datdel whef ol e =
ARG, ol & B0l 54 AN S it 719 e AT A FE
= b, EANR S ST A "olu ] "ellA HalE Q)

ol .

o o o flo

2
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Al 3 A BHREDAAAAE A7 2ol &4 (t—test)

e 59 2T Farato] ASoe F Ryde] AR EE ol T
ko] s 7HAGN (0 =02) t—testS AFEETH Hd 7 R

A717F AW (ny = 30, n, = 30) sASFAe Wt Z—testE AHEE F
Jout, t—testE AHEEHE Aol EE‘r o A ST,

Aol A BRFREDADAG S s TI=Azke] A, 71EEAAd,
A5 E A, AFd oS e 2 xq,]o a1, 0] Aate] EAL 74
ALY (A) 3 371 AR (B)Rhell ol| Zpo] & Ho|=A] & Alolit

PR
=S
53] gtk £49 HAHL Levene?| 54 AH S AA s F Ao
o] FAto] ZA| ¢k - o)At t—TestE T3 TH 0] 4] AAF, 2015).

4) 7 e myee] Htate] ATl t—tests: AHESIH vl AFEAT] ARSE T

t= 12 (df =m0, —2)

7N, X, =Br19] H
X,=%¥29 Ay
D,=

X
Bl
N
)
il
fr
e
o
i,
-
ta
e}
o
o,
=k
1o,
_>|‘I_‘4
o
=

s=

n,=%¥%¥19 =7]
Ny :E%ZPJ 3—7]

1 1 -
s _—‘V__:(Xl_Xz)'o/] E%‘?‘j_]‘
Ny Ny



[£4-11] BHR&DALALE 93} 2o 24

M SD F ) o] E-AH —test

7| A =N A A -2.93 3.57 17.739 | .000 A>B

B —3.49 5.74
7= A A 4.21 .66 895 | .344

B 4.27 .64
A gbsE A A 3.46 .87 4.448 | 035 B>A

B 3.67 .85
e ] = A 4.30 .68 1.051 | .305

B 4.30 67

A=71E5ANEA], B="dE 37 e EAbed

[34-11]0] 2w 7] RANTAR] 2 & 37 EAI R 7] A A0
A2 p=.000<.05% o]k Apol7} 9loH, 7%=
S E /A (M==349) 2t =3ttt 71714 (p=.344>.05)&
Aol7h §h= AL 2 yEbdh ARl se #7142 p=.035<.052 TrAd ?401
7 dom -gsh] e A (M=3.67)0] 7] 32170 ALS] (M=3.46) K.t}
T AR R = (p=.305>.05) = F-o]& Aol 7} gli= Ao® eyttt
Aol o] Aol A ZlEHANEA o] 1A A B =2 A
A A ARA AN T A A wbgdste] ApEskE A& 3
sfjoF gha AlARRITE B 38 3blE /ARSI o] AR EE S A gt
Aate Bl AL 7199 83t dAlA Ade] Tosta & 5 %Oﬂﬂ
olM felm g 2ol 7k I A
gl wep A GeEAA deE ov @tk

%
N
o

rlo
N
A
Lo
=
Jc o
BN
>
Mo
oty
£

4



A 44 7}

TH
el

I A FR&EDA] AL 2] Ad ol

3

B
—
1o
ﬂmo
0

o
™
Hr
Lol
iyl

il

2015).

A3 (1P0), M&AAA, VCFAA], ol gA}

N

2 Cuusn R

Faz v =] 370

S

(reference category)= 24

v 5, v

==
RLE

2 450 k. o

N
o

€] 1717

A3 2=

1

=9

bt

XE]) S

A
=

= fuisis

a3 el 37

g

/}:jx

x
B

71, 714 E 7] ol A7 MR A E o Q)

4

171, 71
ok Gl

FaL, we A 474

S

2 )5 R 4

N
o

A 71+

9]

5134

el
o
e
-
e

bt

S

EEEEOEE

=
=

=1, 49 A=0

T27874(1P0)

5 duEg AAS v Zh
M&AA 2

1, YA =0

0

1, 47
1, i)

VCFA-A)

6) AlAS

=0

A=

At gt &Hl F=1, U A =0

>t
=

1, YA =0
1, vei)

uE g

7) 717

=0
=0

1EE=471=1, A

71=1, 4A=0

71=1, Y4 A=0

G

jaze)

A

A
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7l T g st a2 guHe A Al Al EH Y, thE HT9ke] H]
WE Q&) EHloA HHH o R st
1) BFAFXAZA7} 7|sAAde X = d3
2 AFo = FAAAA (T2, M&AAN A, VCFAH-A], sl AR
A7 71=AxF A v A= FES 7]EF ARG 837 E A
HA71dE Uiz 480 Y. FAFAAdRE 7lEH(reference
[e)

category) 2 ‘NGALS gl 'S AASA YA A HFE gu|WsE wElks)

o 3|AREAE A A= [F4-12]3 2

;I:gj B ngtﬂ ﬁS]ET ““gé A ) | ToL | vIF
e =) —2.914 | .088 33'222
AN | BRG] A - F 2 AR .044 750 .001 059 | 1.000 | 1.000
A F A XA A -M&AA 2 1.914 | 2.065 022 927 | 1.000 | 1.000
BR324 3= VCFEAF3] —.643 499 —.031 —1.289 | 1.000 | 1.000
F(p) .848(.468)
adj.R? .000
Durbin—Watson 2.016
Fas 35 —3.503 .156 22'%:2
7<= A A 2 -2 A 2.128 | 2.037 .028 1.044 | 1.000 | 1.000
WAL FEA- A A A -M&AA 2 —.354 | 2.177 —.004 —.163 | 1.000 | 1.000
TR 2] A3 2 - VCFE A3 160 | 1.137 .004 141 | 1.000 | 1.000
F(p) .379(.768)
adj.R? .001
Durbin—Watson 2.055

*p<,05, *xp<.01, #=*xxp<.001
Reference group : SR+ Tl GAL 1=

[3E4-12]° a2 7|sSHANEAE ol thet 39124 23, F
o

AR 7L 7] AN LAY e 7]

8) HALHeA] TrlAsE AHgEE et g sidlo] Thsalt,
Y=06,+08,« VC+ 3y « IPO+ (35 « MA+ ¢

By 71T (AR 1)l Hls| VCFAFAI7F & Yol A= &3
By:71E ol Blal IPO(F4138)7F SEUFY7E nAl= &
By:71E ol Blal M&AA Aol FEHMFYo| mx= a3t



m X Ao R e THE=.848, p=.468), T2 44(B=.044, p=.953), M&A
AA(B=1.914, p=354), VCFAHFX (B=—.643, p=.198) ¥4 EF 71]%42
2 FonlalA] e AxE Btk A9 AAA S (adjusted R?=.000)+=
A A H7F Abg el RS MES Ao AWl REhe o= b}E}
o

&3 s A ol e xR AL 7 ARl v A= ek
EAHoz FouetA] FITHE=.379, p=.768). TAAH(B=2.218, p=.296),
M&AA A (B=-.354, p=.871), VCFEA-HX](B=.160, p=.888) 2 Hn|H+7} &
AH oz fFojuatA] ggkon =AH AAA S (adjusted RDHA] —.0012 1}
Efvp BRI B Z1s Az A A QS AR e S gRle)
At

2) FARFAALATE AdSe A v = FF

[#4-13] EAGAYATL A8 sesfdo] VA= 9
ILEE I~ TES 2~
:—Lﬁ S ngtg} ﬁS]ET “Ei AT ) TOL | VIF
128 (4 3.450 | .022 159‘6)22
AL | FAFA AT -T2 028 | .184 .004 154 | 1.000 | 1.000
A4 T2 2 A 2 -M&AA A .883 | .505 .042 1.748 | 1.000 | 1.000
F A2 A - VCF A 305 | .122 .060 2.498% | 1.000 | 1.000
F(p) 3.079(.027)
adj.R? .004
Durbin—Watson 1.855
a5 ) 3.662 | .023 158'7:5
ZN1En | FAFAL T -F23 463 | .301 .041 1.541 | 1.000 | 1.000
A | FARAAE L -M&AA A 195 | .321 .016 608 | 1.000 | 1.000
AR A 2 - VCFE A .338 | .168 .054 2.015% | 1.000 | 1.000
F(p) 2.235(.082)
adj.R? .003
Durbin—Watson 2.036

*p<.05, #xp<.01, #=+xp<.001
Reference group : FAHXA] Fpa] AL S-S

44



[£4-13]0] B2 7SS ANAY Fel /el FAHA 4 F Ve

FAFA7F AHdsbsE el folst JEdS A= A2 YERT
(B=.305, p=.013). o]&= VCFATAI7} 7= HFG A $ls)el vl&] A
3}l 58S sol=d 719E8S AAFET 2y 241373 (B=.028, p=.878)}

M&AA 2 (B=.883, p=.081)2 2|3t A3}= Holx| &3
o] Fgh(F=3.079, p=.027)S A% o7 fo]slgl o
R*)2 0042 v o] vkgit,

&3t EALG ol A e VCFARRA 7F AFd shs 7l ol f-o8 Faks
1) A oH(B=.338, p=.046). ¥FH, T2 (B=.463, p=.123)7 M&AAZ
(B=.195, p=.544) SAHc2 Foatx &ttt g Fgh(F=2.235,
p=.082)2 frojgwol o, 4% A E (adjusted R*)2 00302
Arg o] wglth

kv
4 g
o
i
N
FUR :
T,
o
&
Z
o
oL

3) FARAAAA} 71ed A viA= 9%

l,ix}%i] A7t 7ol A= FEE 24 H8) B
g 5 7= AN EA T ARSI E RS o7 S Wi

RS Adaglty. BAARE [(H4-1

rl‘l
.
)
>
ol
o
2
i)

[£4—-14] FAFALATE 7]=9 Qo vA= 9

o] ILED Z= ES o~
:—lgﬁ B M 1 ﬁ“i A= ) | ToL | viIF
)28l ) 4.211 | .016 256‘3362
AN | FAFA A2 -2 .050 | .140 .009 360 | 1.000 | 1.000
A FAF A G -M&AA 2 123 | .384 008 319 | 1.000 | 1.000
FE2p5 2] A 2 — VCFE A 110 | .093 .029 1.187 | 1.000 | 1.000
F(p) .539(p=.656)
adj.R? —.001
Durbin—Watson 1.978
244.169
83 (== 4,267 | .017 e
71N | FARAAR T -FAE -.392 | .228 —.046 | —1.722 | 1.000 | 1.000
AL F A A A 7 -M&AA A —.124 | .243 —.014 —.511 | 1.000 | 1.000
F 22 A - VCF A 271 | 127 .058 2.133% | 1.000 | 1.000
F(p) 2.622(p=.049)
adj.R? .003
Durbin—Watson 1.978
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*p<.05, *xp<.01, **xp<.001
Reference group @ 7R 2|43 23l FAE Lo

7= YAPEALG ol A = FAT AR A7 71w Al v = FEFe] S
Aoz fFo38hA] &2 Ao YESTHEF=.539, p=.656), 72374 (B=.050,
p=.720), M&AAA(B=.123, p=.750), VCFA-2(B=.110, p=.236) %5
olatx] erkom, +=AH A (adjusted RS —.0012 A o] giAch

8371 AL M = VCFAT X 7F 71 7R el o & daF<
" HTHB=.271, p=.033). 18 F2F(B=-.392, p=.086)3} M&AA A
(B=-.124, p=.610)> FrolstA] et} 3|A YL F=2.622, p=.049% 9]
ahx] gkokth. =¥ A E (adjusted R*) S 00302 e Ayd o el

st

4) FAFAG T A F ARSI v A= T

Aol A E AR AT FA Y, MEAA A, VCFAA, slgahe
S AL ol MBI ) GG /ST A BAY S} S 550

v
A,
N
>
i)
N
Ll
4
=)
(g
>
il
T
o
QL

2 e o o B e I e el
[z T ED Z= I ED 2=
:_L; LS ngtﬂ ﬁs]ET ”TBﬁ"T t(p) TOL | VIF
)28l ) 4.297 | 017 254'{22
AN | FARAAA S -FASE —.036 | .143 —.006 —.254 | 1.000 | 1.000
A FA A G -M&AA 2 369 | .395 .023 1935 | 1.000 | 1.000
A2 A3 2= VCF AT .014 | .095 —.004 —.150 | 1.000 | 1.000
F(p) .322(p=.810)
adj.R? —.001
Durbin—Watson 2.069
wan | 3P 4.298 | .018 237704
71 | FARAAR R -FA .077 | .236 .009 326 | 1.000 | 1.000
A | FARRAA G -M&AA A 130 | .252 014 517 | 1.000 | 1.000
FAF-2 A = VCF A4 240 | .132 .049 1.825 | 1.000 | 1.000
F(p) 1.225(p=.299)
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adj.R? .000
Durbin—Watson 2.008
#*p<.05, #*p<.01, ***p<.001
Reference group : FAHF2A I« FA Gl S

3| A, FARA AL 7= APEALY el o] AR ] T
Zro fojulgh S AA] G Ao R e THF=.322, p=.810), 4]
2 (B=-.036, p=.800), M&AAZ(B=.369, p=.350), VCFAH1*] (B=.014,
p=.881) W B SAA O folehA] b2 AuE Bdn. A" 24
*(adjusted R*)& —.0012 FA-F-XAH 27} At Fhe] wh5e] RigS 79
AvdshA] Es UERTh

&SI NEA Y ol M = FAAAG B E AR el WA= Gk
2 EAHoR Fo5kA ZFvH(F=1.225, p=.299). FAAH(B=.077,

=.744), M&AA A (B=.130, p=.606), VCFA-fX] (B=.240, p=.068) W4 &
el s ‘P; sttt A€ A AT (adjusted R?) = FAHFA 437 ARSI R

WETY WES A AYSA 23S ek,

2

5) Z71d el A3t dAZE Z1eAar Adel viAl= 9%

>

2
oty
r
X
N
2
e |
g

2
>
>
s
oty
MN
=
ol
=
i
i3
o
S
>
hind
oty
kel
~N
N
~N
i
)

A 7H*dxéE | PR = 03%

—% 1 =< =
St Uul A WS HE SR Wae ¥ 8984 AAsr 2aa

= [3Z4-16]9] AT

[334—16] AFHsE @A 7} 71%7—%x} gl m A= 3
:_:‘i LS ]B 5}72; iﬁh t(p) TOL | VIF
Nzsl (&) —2.143 .374 —5.731 s
AUHB{ AASEA A AE A | —.660 | 441 -.063 —-1.497 | .324 | 3.085
Al ol A il -1.137 | 410 =139 | —2.771 | .230 | 4.354
A et Al - w & A —.730 .391 —.102 —1.866 | .196 | 5.112
F(p) 3.081%
adj.R* .004
Durbin—Watson 2.014
a3 | (B —2.731 797 —3.427
1A | ALIPSA A AE A= | —.756 .964 —.036 —.784 | .345 | 2.900
AN | AR ste Al - RS -.711 .873 —.048 —.814 | .206 | 4.857
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| Absd sheh A — el A -.812 | 818 —.065 | -.993 | .168 | 5.958
E(p) :336(.799)
adj.R” -.001

Durbin—Watson 2.054

*p<.05, *xp<.01, #xxp<.001
Reference group : AP 3 aHAI*ALA 3FE 7]

Hlal 7l=Ax HARE7E FoeiAl wEe Aew yEew
, p=.135)3} ‘WjE A (B=-.730, p=.062)2 2| 5}#]
= L}E} doh A E A A5 (adjusted R*) &= 0042 whe Ao

He Ao
O 2 e

@F%i}ﬂ%ﬂﬂ,j}/\}og 7ol e ARlstaAIZE 71 AR AR = T
A= ol TAHm FolhA] FUTHF=.336, p=.799). BE T
CAIAE A, Ev 3, WERAA)7E felstA @ed, 7
B=-.756(p=.435), B=—0711(p=.417), B=—.812(p=.322) 2 YE}Ir} +45

AARA S (adjusted R)7F —.001= A Ho] A9 ¢l Aoz Yeht),

6) Fd71del A3t GAZE AHAE T RAE |F

o
C,
o=
>
>
e
o
Hd

)7t et 5
: JERE AR
WS RS MEE F 89RAS s BAARE [F4-17]0

A A5t ek,
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[3£4-17] A3t @AZE AFRis) el vA= g

A};E_j LS H]JB*Tﬁ} @ET ”EEWT t(p) TOL | VIF
Sz ) 2.835 | .088 32.039%#x*
AUH%‘ AR S A - A A AZE | 327 | 104 128 3.138+ | .324 | 3.085
Al A st A -En F 510 | .097 .265 5.251%x | 230 | 4.354
A St Al - m E A .814 | .093 462 8.7 8B 196 | 5.112
F(p) 44,91 0%%x
adj.R* 071
Durbin—Watson 1.851
s ) 2.942 1 114 25,718+
;]%7]1 A SHIA - A A E AZF | 379 | 138 121 2.739%x | 345 | 2.900
A}l AL 3t A - 50 5 600 | .125 .275 4.787%xx | 206 | 4.857
Y [ Adsa A - E 843 | 117 457 7181+ | .168 | 5.958
F(p) 28.54 3% %
adj.R? .056
Durbin—Watson 2.022

xp<,05, *xp<.01, #=xxp<.001
Reference group : FA-X A sl GALEFGl S

7= AN 7 FE o2 g FA A, A S BA7E AFY

= QY FAACE Foug Ao YERHH(F=44.910,

p<.001). 7} A3} TAlo A o] S AFHEA, A AF AL A AA 7]
AE(ANd s 27D b8 Abdst sEo] fovletAl FArh(B=.327, B
=.128, p=.002). ‘&R T AlNAM = g3t 59 o] o AAl SIkske Ao

2 YEFSTHB=.510, 3=.265, p<.001). ‘&2 A A A= A3t =5 7l
Aol 7hd 2 d8ES v HTH(B=814, B=.462, p=.001). AH AAA S
(adjusted RH) ¥ 0712 A3t GA7F AM S 589 ok 7.1%5 AES

FEE e NTARS] ol el M= AL S ATE AP sl v g

J3FS H|HTHF=28.543, p<.001). 7} @A ] S A, A AFE Az
GAlN M = 71EH T ] A st o] vJoWﬂ =7} TH(B=.600, B

=.275, p<.001), =] FAAA = Frolgt S7HE BEATHB=.600, B=.275,
p<.001), ‘W& WA GANAN = 7 A 9FE S HEHTHB=.843, B
=.457, p<.001). 5745 AA A (adjusted R*)2 AFd s} @A77} AFd 8t 59
o] °f 5.6%5 AHTS B

MN
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7) FA7149 Qs @At 7Y Add mAls 9%

AP BFA (A AIRE A, 1], s 24, AR S 27))7F 719 RA

Aol A JEE A3 Aol IRUTE At TV Ak

]
[}14—18101] xﬂ%l*c‘s}‘;iﬁ‘r.

A 2~ =z 5 2=
;ﬁ W H];“ﬂ 7;1; Esz t(p) TOL | VIF
128 ) _ 3.846 | .069 56.010##x
ﬂjﬁé A shetA - A A Az | 218 | .081 113 2.694%x .324 | 3.085
bl A SR -l 366 | 075 241 4.856%++ | 230 | 4.354
A3t A -] A 443 | 072 .331 6.158xxx 196 | 5.112
F(p) 17.77 1%
adj.R? .028
Durbin—Watson 1.973
ras &) 3.769 | .088 42.797x
7015711 AASTIA-AIAE A2 | 373 | 107 158 3.506%%% | .345 | 2.900
wapey | ATHEHEA—E S 525 | .097 317 5442+ | 206 | 4.857
A St Al - E A .535 .090 .382 5.91 7 168 | 5.958
F(p) 13.335%%x*
adj.R? .026
Durbin—Watson 1.945

#*p<,05, **¥p<.01, #xxp<.,001
Reference group : AFS}EFek7A+A}] 8} 57]
71 SHAMNEAR] 7 F S g e R 3 EA A, A sl A= Ve
WA el el GEFe PAl= AR YEEtHFE=17.771, p<.001). ‘A|A|
F A AE 7= T (AR s 27l vlE] 71 NAH =7 o8
S7F8ItH(B=.218, B=.113, p=.007). ‘=H] FAIA V&g /A H=
7} o S7be R tH(B=.366, B=.241, p<.001). ‘W& LA GA = 7P 2
AES v, 71Ey MAAEE TGA FAAIATHB=.443, B=.331,
p<.001). =48 ¥ AAA S (adjusted R*) = .028Z ALA3 A7} 71&8 7hA
Hre] oF 28%E AWES HoFT
FE371ENEAY 7ol =AM st A A= V= AR =
g S W HTHF=13.335, p<.001). ‘A A|F A DA NA 718 NHH
=7} froe Al F7bek vk (B=.373, B=.158, p<.001). ‘F=H] F' A=
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=
A A 7% ARARET g e 43S mHHB=.535
p<.001). +4¥ A& A (adjusted R)E 02622 A4 st A7} 7]
AT ok 269 AwaEel Aoz e}

NAAE=7F 8 & Foz S7HFAtH(B=.525, B=.317, p<.001). "i& LA’
., B=
5

7H

8) Foq71hd el A3l GAZE AR ARFE vA= 9F

At et @AM ASE A2, 20 S, e A, AFd S a27))7F A Ao W
o vAl= &S 48] A&, VIeHsTE AR S 2= dA sl
Uox gAE grpdsR Had & 3924 s sdesit 2429 (%
4—=19]0l #|AI&}A

[3£4-19] Ads} SAIZ; A 3Ee] Wreo] M A= FFF

_\_'—L‘Z‘ A~ EZ‘ A~
;ﬁ L H]; =4 ?ET ”Tz}ﬁh t(p) TOL | VIF
S ) _ 4.022 | .071 56.67 6
*J;H‘;‘ AP s A - A A A2 | 187 | .084 .094 2.241x .324 | 3.085
Abel Ard st A - =1 217 | 078 139 2.789+ | 230 | 4.354
A3t A — ] A .350 | .074 255 4,71 15 196 | 5.112
F(p) 11.266%%*
adj.R*? 018
Durbin—Watson 2.081
s ) 3.962 [ .091 43.37 9
7015711 A FAA - A AE AZ | 163 | 111 067 1.479 | .345 | 2.900
wapey | ATHEHEA—EE 302 | 100 177 3.017#+ | 206 | 4.857
A Q] Sh ek A — vl Z kA 392 | .094 271 4.182+%#x | 168 | 5.958
F(p) 9.60 4%
adj.R? 018
Durbin—Watson 2.011

#*p<.05, **p<.01, **xp<.001

Reference group : A8tk A=At 5127
71 ANEARR] Fed7|d S dig o g AN, A S Tl AR
ol Sl fogk dFE A= Aow Yehgth(F=11.266, p<.001).
2 Dell vla) Abdze] =SErt
&t T718kTH(B=.187, B=.094, p=..25). ‘FH| T A= AFd o] whE
o= F7 e tH(B=.217, 3=.139, p=.005). ‘W& G =
AFFRe] WERef Tt 2 g eS W HTH(B=.350, B=.255, p<.001). FH €

)
=
i
)
=2
>
ol
N
SN
ki
N
>
s
oty
L
N
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AA A (adjusted R*) = 0182 AFG 3} GAIZE AFG 3] RISEE v A& o
Skoll 3k A ee 1.8%9|t}.

&3l E /ALY ol 7 ol A = AR s Al = A eI RS o] £-9]
5 kS HHTHF=9.604, p<.001). ‘Al A= A2 &A= 7]S=H Tl v 5|

Aol RIS ETE STkl ou BAIA SR frolatA= Fsth(B=.163, B
=.067, p=.140). ‘1] F'dAAAM = AR WEE folHA S7skl T
(B=.302, B=.177, p=.003). ‘W& LA GAE Al 3to] whEof 71 &
F S nHH(B=.392, B=.271, p<.001). =4 ¥ AA A+ (adjusted R*) =
018% At @AZF AP 3] W52 9] F1.8%E

__'—L‘Z‘ A~ jZ‘ A~
;ﬁ G H]B”“ﬂ 72; ”Ez}ﬁh t(p) TOL | VIF
55 -2.717 371 —7.328%xx
7148 | 7lEFETF7-E7] | -.180 499 -.013 —.361 A79 | 2.087
AN | 7EFETII-E917] | —.243 413 —.029 —.590 249 | 4.014
A+ 715871 -4%47] | —.300 .393 —.042 —.762 196 | 5.105
7NerET71-4%7] | —.067 415 —.008 —-.161 .256 | 3.900
F(p) .356(.840)
adj.R? —-.002
Durbin—Watson 2.015
() —2.636 672 —3.925%%x
Aest | 71E5EFI-/E] | -1.226 | 1.025 —.042 -1.197 594 | 1.684
ZNEA | T -7 | —1.432 747 —.103 -1.916 247 | 4.050
WAL | Ve | -.756 711 —.065 —-1.063 191 | 5.243
75T -457] | —.640 737 —.049 —.868 227 | 4.397
F(p) 1.407(.229)
adj.R? 001
Durbin—Watson 2.054

*p<,05, **p<,011 ***p<_()01
Reference group : 7]1&9] @AFHEF7]x7]%3] 7|
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A7PEEALY] e 7S o R 3 BAN A, VeSS E Vs
G903k e m XA = Ao JEFGTHF=.356, p=.840).
[e]

d571)= B 7ls43k i

§ Fol7IelME TErE s 71EAa A o
S = Ao 2 YJEPFTHE=1.407, p=.229). ‘T 7] cA o A
71=A=k H2del %‘_%j— WIS A= Y] BHEHA o (B=-1.432, B

frefjatAl gttt vhe 9AONE], 47871, A
x} 7H*%oﬂ ot S VAA G Aem YeiEth 5

l S
AA G (adjusted R+ 0012 7|&5HF717F 7|44 HAS A9

HAE T3l e 7= dA FHF7I O]
7)) 7F Ab gt sl v A= g S EA ] HsEl, VIeHTE Ve HE
72 ARt A GAE gr
BAARE [F4-21]00 A8

[3£4-21] 719 @A $EF717E Adss® Add vA = 9%
;ﬁ LS ]B EE3} 72; iTEWT t(p) TOL | VIF
35 3.301 090 36.59 2k
7149 | ZlEFETr -] | -.110 121 —.031 —.905 A79 | 2.087
At | Z1EFETI 5997 099 100 .047 985 249 | 4.014
Al 71587714747 179 .096 .101 1.871 196 | 5.105
7T T7-457] 311 101 146 3.085%x .256 | 3.900
F(p) 6.901 4%
adj.R? 014
Durbin—Watson 1.843
as :;) _ ] 3.521 099 35.53 6k
N 713—1“(%71 M7] | —.139 151 —.032 —.918 594 | 1.684
ALl Uil .097 110 047 881 247 | 4.050
7|ETHT7) -7 .190 .105 111 1.812 191 | 5.243
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[ R e 207 .109 107 1.907 | .227 | 4.397
F(p) 3.219+
adj.R’ .006

Durbin—Watson 2.035

*p<.05, *xp<.01, #xxp<.001
Reference group : 7]&9] AAGFHF7]+7|&2] E 7|

He o= g FA A, 7=FE 7= AR

= Aoz YeEbtH(F=6.901, p<.001). ‘A%
NG AE AR w9l FAARJ] dFS PH o H(B=.311, B=.146,
p<.01), ¥, 7B ¢7](B=-.110, p>.05), =471(B=.099, p>.05), 37&7]
(B=.179, p>.05)°l A= SAA O o3t J3Fe HAA| &= Ao e
woh A" A AG (adjusted RHE 0142 1.4%2] A ES YeRdT

&3 ALY 7| Fel e TeFE T 7 ARG SE sl freoln|
g FES mA e o2 YERRTHEF=3.219, p<.05). “4%7](B=.190,
p=.070)"¢} ‘A% 7](B=.207, p=.058)" A= Ad sl T FAAA JeS
] X = &49& el o, BAA 0 fofshA= estrt 7] (B=-.139,
p<.05)9} =37]1(B=.097, p>.05)HA] Fofn|gt Ja& w2 &= Ao
el =88 A4 A9 (adjusted RY) = 00602 7 &5E 577 A4A 3}

selo) WMstE A9 ol

pA

11) 71=9 A 8F77F 71«8 AA vA= 9%
7le=o] AR FHF7IONE7], 2971, 4371, =71, 71=HE 7)) 7 7=
g NG Ee v A= JES FAEH] A, VIeRTE VIS E TR A
star Url ) @l tulise WEd o884 S S, A A
= [E4-22]9 AA)8F )
[324—-22] 71=S] A F8F717F 712 WAl nx]= F3F
AF A H| 3% $§} A | EF8AF
ey W= B & 3 t(p) TOL VIF
(35 4.011 .068 58.762:%kx
718 | ZIEFHET7-E7] | -.080 .092 —.030 —-.875 479 | 2.087
AR | AEFEEFI -2 194 076 123 2.559x% 249 | 4.014
A 7E5E 7 -4 253 072 189 3.500% 196 | 5.105
kil .255 076 158 3.337#x .256 | 3.900
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F(p) 9.21 8k

adj.R? .019
Durbin—Watson 1.980
(4 4.096 075 54.546%kx
A3t | V1EFEF7-AET] | -.023 115 —.007 —.202 594 | 1.684
7N1EA | EEEFE -5 175 .084 113 2.098x 247 | 4.050
A | 7EeE T -4 .208 .080 160 2.621%* 191 | 5.243
75T -5 179 .082 122 2.175% 227 | 4.397
F(p) 3.078%
adj.R? .006
Durbin—Watson 1.948

*p<.05, *xp<.01, *+x+xp<.001
Reference group : 7149 @A|5H 771744 €7
71=FANEANY Fo 7St e R g B4 A, Ve T Ve
Ao §-93 JFS n A= Ao R YEYTHE=9.218, p<.001). ‘&
P71 7= 7=y AR S Gk Ao (B=.194, 3=.123,
B=.189, p<.001)%} ‘“A<7](B=.255, B=.158,
frolgt A4 F&FS AT v
G v A e AR UEYT

r}’ﬂj

(B=-.080, p>.05). 49 AAAS (adjusted R*)+= 0198 1.9%¢] AH=Ho

FEETIE A o7 E TerE T 7Y WA R
ojm gt J S A= Ao YEGTHE=3.078, p<.05). ‘E=%17]'(B=.175, B
=.113, p<.05), ‘447 (B=.208, B=.160, p<.05) @ ‘A<=7](B=.179, B
=.122, p<.05) 7= 7l=d NAAR = SAAA &S v AE7)
7)%& B=-.023, p>.052 fFov|gt &S v A okt 88 AAGAS

= S|

(adjusted R*)+= .006 2% wj

o

12) 71€9] @A FHF717F AAYFADS = A= 9F
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[#4-23] 7|=°] dA T+87717F Ao utsiied] mA= 9%
’;;ﬁ; LS H]B“Tﬂ ﬁleT ”EEWT t(p) TOL | VIF
345 4.129 071 58.47 1##x
71ed | 7T/ .054 .095 .020 564 A79 | 2.087
A | 71EFET 5997 127 079 078 1.621 249 | 4.014
AM4 7NE5E 71 -4 .207 .075 .150 2.7645x 196 | 5.105
&8T5 210 .079 126 2.654%x .256 | 3.900
F(p) 3.534%x
adj.R? .006
urbin—Watson 2.067
() 4..288 078 55.11 1
83 | 71EFETT =R | —.106 119 —.031 —.892 594 | 1.684
ANeA | AeFEF—=a7] | —.007 087 —.004 -.077 247 | 4.050
AN | 7)ESEE T -4 017 .082 012 202 191 | 5.243
el e nd 057 .085 .037 665 227 | 4.397
F(p) .900
adj.R? .000
Durbin—Watson 2.009

#p<.05, **p<.01, *xxp<.001
Reference group @ 71&9] @AFHF7]=7]&2H H7]

7= AVIEALY 7o A A, VeTHTTE AR e
o folgt Y-S v A= Ao YEPHTHFE=3.534, p<.01). ‘“3771(B=.207
3=.150, p<.01)’'¢} ‘A %71 (B=.210, B=.126, p<.01)’ 7]& A} o] wh=
Lol FAAA FFES vk dbd 7] (B=.054, p>.05)"¢ ‘Y7
(B=.127, p>.05)7]%& 23k S X% &= Aoz Yelyrh 4%
AR A (adjusted R*)S 00608 e Ay oz vpelyt)

= 71ETHTII7E AP Fe] RS

FEe e NEA] ol 7] el A
o

ojmel kS vAA] &= Ao 2 YEFSHTHEFE=.900, p>.05). £ BE 7]|&TF
g7 GA A fFeln| et A3t a5 E A Ekeh(7]7]:B=-.106, p>.05,
©917]:B=—.007, p>.05, A37]: A<=7]:B=.057, p>.05). &

it o
T
ol

A<= (adjusted RY) = 7
o} Fos #A7F ¢

THFTN7E S8 S EAR o] AP R

}.

B==.017, p>.05,
7N
= AoE YERT

Q2 o
)
I
k1
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ABSTRACT

A Study on the Impact of SME characteristics on
the Performance of Government Supported R&D
Project for SMEs
—Focus on the comparision of technology
innovation development projects and
commercialization technology development
projects—

Chang, Rae—Seong
Major in Smart Factory Consulting

Dept. of Smart Convergence consulting

Graduate School of knowledge service

Consulting

Hansung University

This study assesses the efficacy of government R&D support
programs by conducting a comparative analysis of the performance of the
Technology Innovation Program for SMEs and the Commercialization
Technology Development Program for SMEs. The research aims to
evaluate the extent to which these programs contribute to the growth and
competitiveness of small and medium—sized enterprises (SMEs), focusing
on the following three research questions:

What are the differences in performance between the two programs?

This study seeks to ascertain the impact of the outcomes of each
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programme on the growth and innovation of SMEs.

What are the principal factors that differentiate performance outcomes
based on the programme type?

In order to address these questions, data from the 2019 Integrated
Analysis Report on SME Support Programs was used as a source of
information. This dataset includes information on five major SME R&D
support  programs: the Technology Innovation Program, the
Commercialization Technology Development Program, the Product Process
Improvement Technology Development Program, the Start—Up Growth
Technology Development Program, and the Industry—Academia
Cooperation Technology Development Program. The analysis focuses on
firms that participated in these programs and successfully completed their
projects between 2014 and 2018, as determined by their achievement of
technical and commercialization goals.

The study makes use of data from firms involved in the Technology
Innovation Program and the Commercialization Technology Development
Program, with a view to performing statistical analyses in a way that is
aligned with the research objectives. In order to identify the factors
influencing the performance of government R&D programs, a regression
analysis was conducted, examining variables such as investment attraction,
commercialisation stages, and technology life cycles. These variables were
analysed 1n order to ascertain their impact on technology gap
improvement, commercialisation capability enhancement, technological
improvement, and  satisfaction with programme  participation.
Nominal—scale variables, including investment attraction outcomes and
commercialisation stages, were converted into dummy variables for
analysis, and OLS regression was applied. Multicollinearity was checked
using Variance Inflation Factors (VIF).

The results suggest that attracting venture capital (VC) investment may
play a role in enhancing commercialisation capabilities in both the
Technology Innovation Program and the Commercialisation Technology
Development Program. However, no significant effects were observed on

technology gap improvement, technological advancement, or satisfaction
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with program participation. Furthermore, variables related to
commercialisation stages and technology life cycles generally showed no
statistically significant impact. The adjusted R? values of the regression
models were relatively low.

This study makes a contribution to the evaluation of government
R&D programmes by empirically analysing their performance factors,
which provides insights that could be wuseful for improving policy
effectiveness. The findings highlight the limitations of the current models
and data sets, suggesting that there may be a need for more
comprehensive variables and refined analytical frameworks. This research
is expected to be of use in the development of improved performance

indicators and management systems for future policy —making.

[Key words] MEs, R&D Support, Business Performance
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