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HAdE F o2 AAYET 18 Alold H(+)e] HAE Bt
FAol Xlﬂ”ﬂ?izﬂr 2ol Sof AAHT 28 2k AAe)7} okshy]
+ H]5Z3HDecoupling) @7do] Ast= il i}, o2 QI3 1§ gle A%
(Jobless growth)o] AWFsLE L Ql= FAo| Y, Zh=-2 29t 8 FE7 L&
E ARE 78 AAFHARZ F8kaL o}, 53] k=] 49 F8 OECDT
7 o) wa) BLS wl, GDP HFEL 3,642 7Y Ee FFOIATN nEE
o 64.7% 64.2%9] TF2E At pg e FEd St oS
ol Y, v, 5, Fe] A9 Ao vhe GDP A Eolw B8

3L 70% o]/de] Hit AE&ES FASIAL Utk Aol gk AAE
1§ 2k sx3LE g =Ho] B, Aqtag FES T 18E A<
o] A= ofof & Ho|t},
E 1) 2005'4-2018:4 OECD 29| GDP MAE, 12E #EH%)
5= o= o= ZatA =9 =E
GDP |_ __| GDP |___| GDP |___| GDP —| GDP —| GDP -
uxz| P8 | x| 188 | yng | 188 | yxg| 1EE | yyg | 188 | yng | 188
05| 4.3] 63.7| 1.7| 69.4| 3.5| 71.5| 1.7| 63.8] 0.7] 65.5| 3.1| 71.8
‘06| 5.3| 64.0| 1.4| 70.0| 29| 72.0| 24| 63.7| 3.7| 67.2| 25| 71.6
07| 5.8 64.1| 1.7| 70.8| 19| 71.8| 24| 64.4| 33| 69.0| 25| 715
‘08| 3.0] 64.0| -1.1| 70.9| -0.1| 70.9| 0.3| 649| 1.1| 70.1| -0.3| 71.5
09| 0.8] 63.0| -5.4| 70.2| -2.5| 67.6| -2.9| 64.1| -5.6| 70.3| -4.2| 69.9
‘10| 6.8| 63.4| 42| 70.3| 26| 66.7| 19| 64.0| 41| 71.3| 17| 69.4
11| 3.7| 63.9| -0.1| 70.8| 16| 66.6| 22| 63.9| 37| 72.7| 16| 69.3
12| 24| 64.3| 1.5] 70.6] 22| 67.1| 03| 64.0] 0.5] 73.0] 1.4| 70.0
‘13 32| 64.6 20| 71.8 1.8 67.4] 06| 64.1 0.5| 73.5 2.0| 70.5
14| 32| 65.6| 04| 728 25| 68.1| 10| 63.7| 22| 73.8| 29| 71.9
‘15| 2.8| 65.9| 1.2| 73.4| 29| 68.7| 1.1| 63.8| 1.7| 74.0| 23| 72.7
‘16 29| 66.1 0.6| 74.4 1.6 69.4 1.1] 64.2 22| 747 1.8 73.5
17| 3.2| 66.6| 19| 75.3| 22| 70.1| 23| 64.7| 22| 75.3| 1.8| 74.1
18| 2.7| 66.6| 08| 76.9| 29| 70.7| 17| 65.4| 1.4| 75.9| 1.4| 74.7
Q| 3.6| 64.7| 08| 720 19| 692| 12| 64.2| 16| 71.9| 15| 71.6
A7 BAA OECD 391 5-71(2005d-2018'd)
1) 39E 9 59, ‘T2 Tt BARET 284 v uiA”, daeEdT, 2011

1-1549,
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o] A ¥ A 18 b wlExst dde] AstEEA w2 S
7te} 183 dAS s sl A7) Y High-growth firm)ol] th
Hilol FHE A= & olvt. T4 7HL 7Y (Gazelles) o] 2kl EE]=
77192 Birch and Medoff2o]] oJ3] 1 7j\do] AYEgon, &l =
7hed A8S7HEo]l =L A9 5% 2 10%9] 719 o' A ositt. e
Y} Birch and Medoff7} A 2lst AR 7G-S =7) 7F vjurl 44 o=
o] o], 7} 7 vjaLr}t £-0]3F EUROSTAT-OECD3)Y Acs and Tracy®
o] Aol A3t 4-¢7F Bt EUROSTAT-OECD+ 17377198 370d
jEA} 189 AFHTF F7FE(Compound Annual Growth Rate: CAGR)©]
20% o]l 7)o 2 AHoJst o™, Acs and Tracys= 537119 3713 ¥

T &N o] 200% o]} A3t L-8F7} A9 (Employment growth quantifier:
EGQ)7} 2 o]l 7o 2 AHshyt}, B AT oA+ Acs and Tracy2] &
ofoll we} A&7t AFE AT 5 flo] wiEd SUket BHe VIS A
| - WAste] 5A7IY9] id Hd Atalg FEE AV Uil &
3 A HT 2] 200% ©]42] 719S AT IL-8-(High-new-employment) 7%
o2 Fostitt.

B ATE VEES WM EE &8sty 1At g FEEH) S
27194 AP A (Bx-ante) 2. & %%3}5 bl 2o glon, vt
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2) Birch, D. L. & Medoff, J., “Gazelles”, Edited by Lewis, C. S. & Levenson, A, R,,
Labor Markets, Employment Policy and Job Creation, Routledge, 1994, pp. 159-167.
3) EUROSTAT-OECD. , “EUROSTAT-OECD Manual on Business Demography Statistics”,
Luxembourg Office for Official Publications of the European Communities, 2007, pp.

1-104.
4) Acs, Z. J. & Tracy, P. S., “High Impact Firms: Gazelles Revisited”, SBA Report, 2008,
pp. 1-65.
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SR8 9 A 8P oS, 27 ALRA ol 3] o] e FaAs
7} 2 Aelekar 7] Ak

1, A3y A+

oA AFE ne} o] 7P| YL Birch and Medoffoll o) 1 711»501
FHHJAANE, 2 o] iR H 22 18&FES 2% 27190 diE
7F AIFESAT Birchy= A5 o2 7|He] 1834% ads
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5) Birch, D. L., Job Creation in America: How Our Smallest Companies Put the Most
People to Work, University of Illinois at Urbana-Champaign's Academy for
Entrepreneurial Leadership Historical Research Reference in Entrepreneurship, 1987,
pp. 1-244.
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6) Picot, Garnett. & Dupuy, Richard., “Job Creation by Company Size Class: The
Magnitude, Concentration and Persistence of Job Gains and Losses in Canada”, Small
Business Economics, Vol, 10(1998), pp. 117-139.

7) Haltiwanger et al., “Who Creates Jobs? Small versus Large versus Young”, Review of
Economics and Statistics, Vol. 95, No. 2(2013), pp. 347-361.

8) Storey, D. J., Understanding the Small Business Sector, Routledge, 2016, pp.1-347.

9) LAY - B34, “Evet 4719 n&FE AR alld Ak A7 A T4
e THoR, W*‘ﬂ Ay, A30H 75.(2012), 33-44W.

10) AEA - A4, ‘ma&eles oA 71de 54 2 Z2AH 29", TJournal of The
Korean Data Analysis Societys, #1218 43.(2019), 1929-1943H.
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7199 B¢ AEHR] 1834 2t e v HA9] 719 7199 4
¢ =g FRo wet 18FE 2] A7 vES St ApEA

11) Acemoglu, D., “Labor and Capital-augmenting Technical Change”, Journal of the
European Economic Association, Vol. 1, No, 1(2003), pp. 1-37.

12) Jones, C. 1., “The Growth, Capital Shares, and a New Perspective on Production
Functions”, \X/orking Paper, University of California Berkeley, 2003, pp. 1-45.

13) B9 - BAE, AR AT LA A2 DEFEEA) DR AFRY, V)%

A AT, xﬂzm 13.(2013), 1-269.

14) o]F9, Y4l g Ve Al whe T47de] L&A vuEA: 7ews 7

=9 7 i Ta79E AR, rZ]@‘XHL?iﬂ, A14A 335(2019b), 233-260
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o] Hi= okx AAF3FI50], Acs and Tracy?]

]
H
Ao E A& - WA /0 Bt Atarg FEaA) sdrIgel &3t

AhdsETt o] 200% o]l 7192 A3ttt vhAlAl, Al 71 ol Alatar
£8 AFRES A= Picot and Dupuy ] AP AFE Aste] 224
719789 AL FAH ] A7 2AL] G ol E whdsk A3t
79 olgte] IS 24 TIde R A AXA, 71449
2382 SF7IYgel &5 Aol FFS He o, AxdeH I
AzGTe TR BAL A3 oA - A5 A5 APATFE F=x
sto] £ AT = A102k BFEAGEFE VISR AlZYw(Clo0-c34) 7

3!5%115%3«310—654 9hoZ ?%3}04 245 *E‘Alé}%iﬂ}. I A3} 20159

019 8 4 W2 7@&% holsto] AT g %ﬁw ol 18

A€ A2 5 s 8 74 olshe] 4,8767) Fd 27190l HFHL
=3

B Ao A= v B2 W2l 7] AI8H5 (Machine learning) 71 5 2JA}
AU (Decision tree) B¥-& A-&3alo] A FalE FAa7|Fd ek 2%
Z3FTE, B Aol AF8H C5.0 7S JAHEAUYR- 1Y F B
T7h 7P w2 V1Mo R wrhitett B4 4] oy of ot Al

o

M

25) 2AIY - A5, eyl $427199 1834E A el B AT P T4
e FAog" MEstedT; A30d 735.(2012), 33-444,
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Hog 7Y e Vlewd VR T V) TIed&H | del ¥
O & ARgshE 1970 AFERRS AEste] B2 ARl 7] wjiolt, FEgh
AU B2 oArEA A HE vt (Root node) ol A Al 2]
A}2] ] (Child node) 2 3T S T3 o] HHAH ofsfrt
7FsskH, o] (Outlien 9} 2 S| (Missing value)oll F17F8}2] ehths 3 o]
gtk 20)

7148 71 A dlolE ol thk AA ol WIzkatA] gEAINE, vlold &
7% (Data imbalance) o= RIZFsIth= T o] glok, whabA] 71A18kss 71L&
£ A doly B3 Adelol tigk 2Ho] M=o} s} F, VA%
71 Hloly B AdEiol AR 274 glo] E4e 18T B¢
tolEl & 7IE o2 JAHA q1aS A Ho] m o] HE e}
o] Aaf == EA7F WA Hrt, olelgt HlolE Ewdd S A3
ARG EE TR A MR 0 2= @ A1 Z 7] (Over sampling) 7] 3} 1
& (Under sampling) 71"§¢] lt}. AT EH 712 2 =7 9] HlolE]
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WA, WAl EY VU v o] HlolElE 7IE SR HlolH
= WHes T+°J7§1§'(Over fitting) 2] ol === 7] H}.
3 225 4 2] T 155 o)l

Jut

arH ol 53], d &7 #t 240 f2lsitt
o B AFoa= 9_31*“%— d 71H& A83te] bl
= ek, AA dely & 7é A 3t ag
27199 Gt A7 FAN= ARGl A9 127012490 19
3,39571 7190), FEAZGTe] A9 1: 236770 71 : 1,3007] 712 &2l

26) o1% 9 - WA, V1 WG 719 7 DAl g A, TR aes
Ag, A2 25.(2017), 117-1379.,

2) AR% - ARY - AFE, REY volelol v oM PEY F3} A7, Journal of
Korea Data Analysis Soc1etyg , A10H 43.(2008), 2089-2098™.,
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ZIEwd HVHHEE &83 ALl STl e B Y gl
) 0] 2] 2 (Cumulative gains curve)S ©]-83FaL, &
Fol AIAL LEFIEE o|&3te] Felstdtt. o] =2 (Gains curve)
AR TR o] FA L S HY 9 FH o]oo] 50% olaE a3 ul T
R3o] B AAS onlsitt, o|uf "oy &S A-83te] HA dHolH
5 = 2y % xgﬂo}i I o]F 20%9] HI2E
tlolE e} 20%2] &2l ol aid a5 A|Agate] dded} 3 B
I AA 5 H (Risk of over/under fitting) =3 oF-Z 3Fol5lc). AA ¢l
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(E3) =T/ Ml =T

a2

7l1&

8 YIHEE J| &8 A T-test A}

£38
M= BT

B A ger | adg | A gur | ang

(N=3,519) | (N=3,395) | (N=124) |(N=1,357)|(N=1,300)| (N=57)

e 4= 3,521 3.562 | 2.089** | 3.350 3.434 | 1.469*

Hat wjE N (10%) 9.779 10,090 | 1.510* 6.162 6.378 0.781*

Hat 18904 25.655 | 25.839 | 20.577 | 25.033 | 25.586 | 12.410
At Atag AFEay 9.349| 5.012**|127.265*| 31.800| 9.851™* |531.233*
TAE 2E 3.684| 3.704*| 3.116* 3.567 3.571 3.491
71735 3.490 3.494 3.371 3.388 3.389 3.352
A9 A 3.041 3.036 3.290 3.246 3.236 3.909
AR o] 2.478|  2.490%|  1.962* 2,596 2,601 2,188
7|7 k=2 2,973 2.967 3.338 3.293|  3.279*|  4.375*
Rk 3.321| 3.332*| 3.028* 3.295| 3.330"| 2.509*
/g4 3.057 3.066* 2.810* 2.820| 2.842%| 2 333%
PRSP P ] 2,242 2,236 2,447 1.955 1.958 1.877
AP EHER} 3.170| 3.151%| 4,200* 3,269 3.257 4,250
ARk 3.875| 3.888*| 3,515 3.648| 3.665| 3.263*
AFZETY 3.488 3.488 3,483 3.482 3.482 3.490
7)&xEA 3.323| 3.312**| 3.647* 3.445| 3.428*| 3.842"
ol 3.266| 3.253*| 3,583* 3.345| 3.325"| 3,789%
7&FHET) 3.535 3.531 3.643 3.697| 3.685*| 3.982*
Ed = 4.783|  4.799" |  4.336* 4,543 |  4.582%| 3.667*
71eA /844 3.497| 3.482**| 3.905* 3.592| 3.581*| 3833
AR/ 237 3.027| 3.034*| 2.857* 3.027 3.030 2,947
AL 73 A A S 3.119| 3.114*| 3.267* 3.202 3.198 3.281
ZAAE v a4 3.608 3,604 3.729 3.529 3.528 3.553
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(1) TNRILE B27/2i0] 2B BAHZD)

EA o] okr EA Al (Feature selection)= 53 J&Fo] & HrIARE
SXAH o2 MEEYY EA AHE H A ¥HE A S (Coefficient of variation)
9o} H4 BEFHAF(Standard deviation) & 7|52 3o, Al Z P2
B 19719 7IeE8 WM E S A2 E S Al Qg 18719 HrhgR

3

Felol 2 A2 A, ol AGLYIF 2ol 48T D5}

Hores R oS Rt Hores 2
OATA =R} 0.0645 | QAT R//478 10,0542 | B HHEA 0.0540
Q7= E 0.0641 | @A77 8318 0.0542 | @71&FHF7 0.0539
O = 0.0632 | QAo &= 0.0540 | ®73AF v [0.0526
@NEAY/Z4  |0.0606 | @A A A A 0.0540 | (O A+ 0.0523
OFd= 4 0.0552 |7 &R 35 0.0540 | 7] &xEA 0.0507
G AR A 0.0545 | @70/ 523214 0.0540 | @@= Hvto] = 0.0503

zule N
I g 871 et E47|Y
DTG F271Y 2,685(79. 16%) 707(20.84%)
Ank Z27]¢] 411(12,09%) 2,989(87.91%)

7o A% = 83.53%]
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Discrimination of High-new-employment SMEs

Using Technology Financing Appraisal Information

Lee, Jun-won

Based on the appraisal information of technology financing, we
verified the discrimination ability of high-new-employment SMEs with 7
years or less of business through decision tree model. As a result of the
analysis, the discriminating power of the model was 83.53% in the
manufacturing industry and 89.37% in the non-manufacturing industry.

In the manufacturing industry, the characteristics of the industry
operated by the production method centered on the equipment were
reflected. As a result, the R&D Capability(Mid-item), which represents the
infrastructure of the long-term perspective, and it's sub-item R&D
investment and R&D organization appraisal information were identified
as important determinants, On the other hand, in the non-manufacturing
industry, the characteristics of the industry where human resource-
oriented production and the importance of business model differentiation
are reflected, As a result, the sub-items such as HR expertise, intellectual
property, and R&D award appraisal information were identified as important
determinants,

In particular, sub-item appraisal information, which corresponds to
mid item R&D capability and technology superiority, was identified as an

important factor in determining the creation of new-employment
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regardless of industry, As a result, we concluded that securing comparative
advantage based on technological competitiveness is closely related to

new-employment of SMEs,

Keyword

Technology Appraisal, Technology Financing, Decision Tree, Discriminant Verification,

High-new-employment SMEs



