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A Study on the Validity of Technology Innovation Aid Programs
for IT Small and Medium-sized Enterprises: Focusing on the
Dynamic Characteristics and Relationship
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ABSTRACT

This study aims to provide guidelines on future policy for restructuring the scheme of aid programs associated
with IT small and medium-sized enterprises (i.e. SME) in Korea. For this purpose, we investigate an empirical
dataset of recent aid programs deployed by Ministry of Information and Communication (i.e. MIC) for the last

four years.
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First, it is examined that the programs are practiced in accordance with their own policy objective by compa

ring matching samples between two groups such as program beneficiary and non-beneficiary companies. Second,

positioning transition of programs within a same category is visualized in terms of two business portfolio analys

is matrices. Third, an affiliation network matrix of the programs is newly developed and then we attempt to an

alyze the programs relationship by the application of multidimensional scaling method to the affiliation network

matrix. The empirical dataset is composed of two different kinds of corporate datasets. One is a corporate datas

et of 8,994 beneficiary companies that are aided by MIC during the year of ’03-°06. The other is also a corpor

ate dataset of 18,354 non-beneficiary companies that have no records of the program supports during the years

at all. Particularly, the matching samples of non-beneficiary companies are prepared in order to have comparable

corporate age years (i.e. CAY) against beneficiary companies’ CAY. Results show that; 1) up-to-date, the progra

ms are properly assigned to IT SME conforming to their own policy objective; 2) however, as the year goes o

n, the following two distinct positioning transitions are revealed such as (D both CAY and corporate sales (i.e.

SAL) are increased simultaneously, @ ratio of intangible assets (i.e. RIA) is decreased and ratio of operating ga

in to revenue (i.e. ROR) is increased. Hence, the role of the programs gets weakened with regard to providing

seed money to technology innovation-typed IT SME so that a managerial adjustment of the programs is require

d consequently; 3) even though the model adequacy is not satisfactory through the analysis of multidimensional

scaling method, the relationship of indirect-typed programs can relatively be stronger than that of direct-typed pr

ograms.
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I3 4.(b)Y EAAE RIAL A$, FEGT
(&, AAARDel vlslz|gael vlsl 4] ARdd
= A7PFet AR wilg =2 S A
Foax ARz F-ago] FERl=EX|qt, Ay
v F94 S7H8o] '04-°061 -23%—>-8%—-16% =
Al RIAZE Al E e wel 553 & Fo =
Zrasla glgo] gl vBIRE, a3 4.(0)
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EEITF2719) 714940 AQAe) Bl 7 Seld 54 2 Qe FAow
E 4. 598 54 SAA; (@ °03-061d F9 2 FE=7] (9] ) ) AddE] S5 oM
FAHRAE A3 (@ (b)
°03 °04 °05 ’06 04 °05 °06
CAY A2 Ak 3 4 4 5 33% 0% 25%
(F9): Q) (697) (820) (529) (439)
A 3 4 5 6 33% 25% 20%
(714) (850) (1,823) (2,285)
AR 3 4 5 6 33% 25% 20%
(1,411) (1,670) (2,352) (2,724)
SAL AR Ak 10.4900 13.5000 20.8000 31.2000 29% 54% 50%
(=] 1% (623) (751) (484) (378)
A Ak 10.6000 14.4000 16.5000 34.5000 36% 15% 109%
(605) (715) (1,546) (1,950)
ZA|AL] 10.6000 13.8000 17.3000 33.9000 30% 25% 96%
(1,228) (1,466) (2,030) (2,328)
B]<3)7]] 12.8600 16.8800 20.5203 27.8753 31% 22% 36%
(6,161) (5,384) (4,646) (3,340)
RIA A2 Ak 0.1030 0.0537 0.0290 0.0395 -48% -46% 36%
(F9]: &) (630) (759) (492) (389)
A AR 0.1270 0.1312 0.1021 0.0785 3% 22% -23%
(613) (728) (1,561) (1,979)
AR 0.1164 0.0897 0.0823 0.0695 23% -8% -16%
(1,243) (1,487) (2,053) (2,368)
nlE7 |4 0.0048 0.0050 0.0049 0.0074 4% -1% 49%
(6,181) (5,395) (4,655) (3,346)
ROR 2 A AAR 0.0166 0.0365 0.0421 0.0549 119% 15% 31%
()9S (573) (702) 474) (373)
AR 0.0018 0.0150 0.0270 0.0355 734% 80% 31%
(538) 671) 1,517) (1,962)
AR 0.0132 0.0258 0.0298 0.0384 95% 16% 29%
1,111) 1,373) (1,991) (2,335)
nlE714 0.0425 0.0450 0.0464 0.0471 6% 3% 1%
(5,855) (5,179) (4,500) (3,266)
g9 6%—3%—1%l w8 AH R & T7AE 3 A 7AW AR vEE A A e
= A L R e I 7 W LS e b i R e e
RORZ 47} A A7)7Hs<t Adide= st £o] &go] nlgAlgl ‘Cash cow’ 3 7|lAR A
B 58 A5k o) gk ) whgo] FASA AR A4S ok 5 ek
a5 6 FAAY mEH2AD 37 Hd Bl
5.3 SEiE S4% Al mXINY ol % Al o7} gelErk F, b e XA
¥ 4(2) FU5E olgsle] A, Fal7lgEe) 7S Yol uk, Ahgee
AR, AR 370 el s, EAM ) A3 8-S e 4 Sk AL A

EYADE 29 59, FAMY EHIDE 2H
6o 2 M= o 370 i (panel) E A A3}
lﬂ 5 FAAY HEH2D) 37 Hd mielA
B Folr} BQl¥ie) 03-06W 02 AlgdEs)
73‘“}% o ule} AAAF F87]9ES] (CAY,SAL)
APds vehls Fapsle] APBAREHelA AlLAk
TxF7} FolE HolwA] BEI 9=
A A YAIE (3,10.49)(5,31.20) 0.2 Z7 -
(67%,197%), ZHAALDAES (3,10.60)—
(6,34.50) 0.2 Z7F8-S (100%,225%), AAAS
(3,10.60)—(6,33.90) 2.2 Z7}&L (100%,220%)°]
t}. & EX4717F Z7)el= Ao ‘Question mark’

e

=
)
1«‘3

b
o
—

o we} (RIA,ROR) 414 vell= Ffaxde] A
Wb 0 2 Al4AREHN A ARAREH Weke 2e] 22
S Holw, FHA|UAS  (0.1030,0.0166)—
(0.0395,0.0549) 2 ST} (-62%,230%), 7F3A¥
Ak (0.1270,0.0018)—(0.0785,0.0355) & =718
(-38%,1,874%),  HAAES (0.1164,0.0132)—
(0.0695,0.0384) 2 Z7}1&2 (-40%,191%)°|c}. =3t
TR, BN 27lddle Al AiskE ek
87} 9= A A A7 elAR vl s
A= RAE, ARdErt ARt vl 2FAAE-
AAAES E83) 7]l 23S 3ok & 7|
FolAR xde] AfE S & 5 sk
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A7) 270l ITF4718180] A7Feadd A4l
o] st AHab SaEa, ol weh FE 4]
Zelz 5o Algdddeld dAFE ol
Aol A2 X915 FEI ITFSA |l =
o] Zkshel Aot (ofl: s01¢] 739, 234
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Axde] 7Y Bl 47%—4T%—21%—15%
2 ZF4F5, A 7Y RlES 53%
—53%—79%85% 2 2718t 7o) 1=l Al
HRA 02 7]eAlidel A= AEEE viEY
I 2 WA AAA AAE TR A9AA
o2 Askgel wel, 7|EAsis) s BAS IT
Fa714de] sl7Idem A= Aotk (ofl: S042]
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074 83%= 7.
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= [ 1TS54

714 7%

B4 A9 e AT Fed B4 2 ARge FHow

E 5. AAIAITE Featelddd @ At (S01-805); AR UARIRE TERel AT - A? (S07-839); WAL T
Hojddw = A (S01-S39)
S01 S02 S03 S04 S05 S07 S08 S09 S10 Si1 S12 S13 S14 S15 S16 S17]

S0l 1,395

S02| 6 352

S03] 37 0 253

S04 63 1 14 323

S05| 26 1 3 9 236

S07 2 0 0 1 10

S08 38 1 11 31 32 0 350

S09 3 0 0 0 0 0 33

S10 5 0 3 1 0 0 0 0 16

S11 82 0 8 31 17| 0 19 1 1 858

S12 10 0 1 1 2 0 0 0 0 6 108

S13] 63 0 14 13 [ 1 6 0 0 9 1 606

S14 25 0 6 2 0 0 0 0 0 0 18 96

S15 3 0 1 6 5 0 2 0 0 9 0 6 0 109

S1q 51 0 1 13 8 0 4 1 0 24 0 9 2 0 463

S17 7 0 0 6 2 0 0 0 0 3 0 0 0 0 0 73

S1§ 23 0 5 1 0 0 0 0 0 0 0 16 6 0 3 0

S2l 17 0 5 3 2 0 0 0 0 2 0 4 0 1 5

S21 91 2 9 36 [¢ 1 12 4 0 24 0 22 1 7 20 2

S22 1 0 1 0 0 0 0 0 0 0 0 0 0 0

S23] 6 0 0 5 1 0 1 0 0 2 0 3 0 1 10 0

S24 39 0 13 20 8 0 7 0 0 19 2 3 1 5 1 0

S25| 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

S24 8 0 0 1 0 1 0 0 0 0 0 0 0 0

S27 91 2 8 15 2 1 10 3 0 12 0 8 1 0 20 1

S29 0 0 0 2 1 0 4 0 0 0 0 1 0 0 0

S30 12 0 8 12 [¢ 0 4 0 0 10 1 0 0 1 1 0

S31 15 0 5 6 2 0 3 0 0 6 0 7 1 3 0 0

S33 20 0 4 8 2 0 2 0 0 1 1 7 0 2 2 0

S38 24 2 12 6 1 0 3 0 0 11 0 13 0 2 0

S39 2 0 1 0 0 1 0 0 0 0 1 0 0 0
E 5. ARA A el A - A (S01-S05); ZHIAIAARIZE Fated a3 A% (S07-S39); AAAL
Szt TR 33 A (S01- s39)(74]i)

S18 S20 S21 S22 S23 S24 S25 S26 S27 S29 S30 S31 S33 S38 S39

S01

S02|

S03]

S04

S05|

S07

S08|

S09

S10

S11]|

S12

S13

S14

S15

S1q

S17

S1§ 454

S2l 0 136

S21 0 3 736

S22 0 0 1 16

S23] 0 0 6 0 42

S24 0 1 7 0 0 666

S25| 0 0 0 0 0 0 28

S24 0 0 6 0 0 0 0 22

S27 0 0 189 0 0 1 0 0 636

S29 0 0 0 0 0 0 0 0 0 25

S30 0 1 6 2 0 21 0 0 0 0 172

S31 1 0 12 0 0 1 0 0 3 0 1 166

S33 0 0 10 0 1 2 0 0 0 0 3 2 139

S38 0 5 18 0 0 4 0 0 0 0 1 4 1 443

S39 0 0 5 0 0 0 0 0 1 0 0 0 0 0 32

ol Aw, ITTAvI|YeR slolg 7]=dild = theat v A A, A 2] 1T
FAEchs g oz ok 7]eAlE g <y 71dell ek 28715 (seed money) AlFe] d3to]
55 58 ATl 2 ?ﬂ%ziﬁ 2 WA HRIA o7 ozt & glvh. EA|, XA A o] Zojof
24s 1 7I9EEe] AE fRds AR & 71EdA0H ITF47199] Ads 8k 589
et ghetsEick A3} 7FsAde] slrh AAl, 7EgAlx]de] Adide

ol R AL A ] )
Jo] okslz ola)] WAy 1S3l 2l EAH

2 ot Z TSR Q6 AlRd o g2m 587192
AP ek AAE) " S 9ok

nl= T
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Iteration

Young’s S-stress

Improvement Kruskal’s Stress R?

EERRREY

0.4889
0.4105
0.4109

0.2481 0.0245
0.0784
-0.0004

HAADA

0.7954
0.5528
0.5539

0.4805 0.0092
0.2426

-0.0011

Ak

WO =W N =W N =

0.7860
0.5564
0.5572

0.4618 0.0124
0.2296

-0.0007

05

(@

05

[e]=}

05

a8 7. el

(©)

FEAF 917,

®) ZHEAIAK, (o DA

@ AR

A, TPV S AR 200
o] Moy ANite] 2424} 2 Ao
R D e Oiﬁi 44 4 sl

aL ol e

958

5.4 A7 AAtM
# 5 S01-S39 3170 AR FsFteidA
W oPE AS HolFErh =3k S01-S05 570 AAA]
Ard7r FEteldZdw 8 A3 S07-S39 2671
PA A1 gl e A7} 7b7) )
= g, 9B sido] o] ARG E st
AE)-E o185t Az AR A z, A
2ol " Db SR o Ak
£ 6o THIAEYe] =Y A AwAs,
F 7ol XA ¢4 (stimulus coordinates)”} *3
Seleh WA, 3 69] Abashel 7l 241
A, AR, AN 3 A wE
Kruskal’s Stresszte] 0.20]A4ke]x, R*ZH= 0.60]3}
oq/ﬂ 3 2—15‘} = 1/1—1;}51_ .L]—D]—ET;}-_ o]g]. 710]
AZE Al %74]?4 epAdo] EhEEz] 23t
o]#-2A4], Young’s S-stress Improvement”} (-)Z+2
2 b= 2 HY3E 0.00003E} Frhs Aol
ME o 5 o]Eo]. 1) 8 A7} c0°al 532:10/\_2_
Wo| z+= 3ulslE (sparse matrix)el F; 2) [0,1]
Aole] % wlgee] SaHEe 2 el 22 B %
o2 <ls] g Dol w4 mEe Ao vIsSE @
2 dsas) el MAa] W Zlow B
Bl e AT & A - s R M
2, v A7 oARIA = A gl o
& AR olalg a7k

SR 7S E 79 AR xFOR ARE y
Sox AAs AAskE Aotk ¥ 7.2l 570
ARA QAL Ae] WA slo} T8 7.0))
3UN AN AR g el Alslsan
ghek Wb, T3 7.06)9] 2670 ZPHARAARIZE A3t
e Aoz AR, AR, A4k
35300 TAL o] AlRITe] EA) st A}
B9l (quadrant) 71F 470 ARIEAS] ARIEEE
Helapl ofelel e} S, ARl 9173 9
A Al Aol ST g Al
£ 3@ ol 7149 B Aol &

ok

N

¢

J

o

FAZA R
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R ITE271Y 71484 AQAde] B A7 A 54 2 due FAow

E 7. PRIAEY RS 912 ) AR () AR © A

@ ®) ©

S R A1 ARk ARlE= A1 A ARlE= A8l A4l

1 SO01 1.0771 -0.8169 S07 1.0200 1.1231 S01 -0.7167 1.1436

2 S02 -0.8520 -1.3295 S08 -1.4134 0.6441 S02 1.4840 0.8043

3 S03 -1.3427 0.3834 S09 1.3882 0.7172 S03 -1.4180 0.4272

4 S04 -0.1827 1.3561 S10 -1.2335 0.8665 S04 -1.4850 0.1255

5 S05 1.3004 0.4069 S11 1.0907 0.9317 S05 0.3076 1.3718

6 S12 -1.3754 0.6197 S07 1.2826 0.9171

7 S13 1.3698 0.5294 S08 -1.3990 0.3920

8 S14 -1.2000 0.7910 S09 1.2841 0.8790

9 S15 -1.4092 0.3911 S10 -1.4407 0.3111

10 S16 1.1320 0.8103 S11 -1.4114 0.2014

11 S17 -1.3459 0.5284 S12 0.9360 1.1043

12 S18 1.1135 0.7851 S13 -1.3451 0.2783

13 S20 -1.2588 0.6073 S14 0.8088 1.1405

14 S21 1.1951 0.4378 S15 -1.4198 -0.1857

15 S22 -1.2134 0.6231 S16 0.8903 1.0139

16 S23 1.2151 0.4509 S17 -1.3811 0.1275

17 S24 -0.3540 -1.3327 S18 0.9649 0.9610

18 S25 0.4034 -1.3546 S20 -1.2553 0.4096

19 S26 0.2368 -1.3891 S21 0.9103 0.8327

20 S27 0.7868 1.0320 S22 1.1728 -0.7441

21 S29 -0.1542 -1.3559 S23 0.3159 -1.3423

22 S30 -0.8726 -1.0116 S24 -0.7399 -1.1609

23 S31 0.4139 -1.3081 S25 0.5810 -1.3056

24 S33 0.1180 -1.3743 S26 0.7039 -1.2252

25 S38 0.2014 -1.3685 S27 0.3532 1.2822

26 S39 0.1456 -1.3938 S29 0.5596 -1.2671

27 S30 -0.2135 -1.3301

28 S31 0.3043 -1.3313

29 S33 0.2481 -1.3440

30 S38 0.3059 -1.3388

31 S39 0.8121 -1.1478
T AR IS AR W, A dR7lae] o Heella, 7]EAl Adxgdel A ErldS
B AR A 2 TFsAde] slol ®alrh Al AAskes e Fosich =3, 7l A
Az, AAREE 97 ARlFEE AZESC] Ve Eds °ﬁ*4°ﬂ 7Z&d A7IEE T gle] EEA
W FAAAeE, ARAREH 87) AljlEEs o7 83hk= Zlo] t% AEEa sle e 2
st=sle] 71E W AAAeR gelE o L glek el Z1EHAl Aldaksle] Het
Mg 725 2= ZH%L%—; S13E AR A<t

A1ARE: S07, S09, S11, S13, S16, S18, S21, S &3 ua), T4 AT A4 A
$23, S27 (970) HE, 719 AFAE 24944, Al zEZE|S
A2AREw: S08, S10, S12, S14, S15, S17, S20, A A}E] ddw BA ohAE ey Sap e
522 (87H) chegl s T B D4slel, B Aol

A|3ARE: S24, $29, S30 (37M) ZA2 =o)slgint

A4rpt: S25, S26, S31, $33, S38, S39 (671) BAATL 227 Hele] AAE R Rkl
ITZ47195e] Fal7igo= = 6;.%}74] AAE Ao
V. 2 2 AEESdek s, Alide Z3tell wel #]<
AR 7199 2 WiEAe A Sokeka, AL
A3l 2719 ZlEEAlA ITTavIls AlEsted A A g 2 odgleldE Skl e
AegAoem AN Fol Al ?_i%ﬂ TIHoR TFEEE Fol7F A=, A 27] T4l
=l ITAR] AAle] g AeiA 24 2 A g Zub)E Az od3ke AxMon ofshE=
7BAA FHe] gurt rhssirial sellcl o]2igh Aoz ZAEBZ ol tdt A9 27} "
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