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Abstract In a situation where digital transformation using artificial intelligence is active around
the world, the growth of domestic Al companies or Al industrial ecosystems is slow. Where a
large amount of government funds related to Al are being invested to overcome the difficult
economic situation, systematic research on the effect is insufficient. So, this study aimed to
examine the policy effectiveness of the government artificial intelligence solution voucher support
project for small and medium-sized enterprises (SMEs) using Propensity Score Matching (PSM)
and Difference-in-Differences (DID) on the financial performance of beneficiary companies. For
empirical analysis, PSM-DID analysis was performed using sales performance since 2019 for 461
companies with a history of voucher support among the AI SMEs data released by the National
IT Industry Promotion Agency. As a result of the analysis, the beneficiary companies’ asset
growth, salary, and R&D expenses increased overall after government support, and no significant
contribution could be confirmed in terms of profits. This study suggests that the voucher policy
business directly contributed to the company’s growth in the short term, but it requires a certain
period of time to generate profits.
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Table 1 Al voucher application status by year

2000 2020
Cat 2021 2002
ategory (Pilot)  (Main)

Selected tasks 15 210 207 350

Applications 335 475 1,048 1,857

Competition rate 24 :1 24:1 52:1 45:1

Project budget

(KRW 100 million) 2 260 260 980

Registered

. 369 553 991 1,553
suppliers
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Table 2 The literature review using PSM-DID
on the government sponsored project

Table 3 Al voucher companies by year

Year Selected Dropped Sum
Researcher Research topic 2020 160 274 434
Shin Analysis of the effective of corporate 2021 165 301 466
() support for environmental R&D using Sum 265 491 756
PSMEDID model (duplicated) (60) (84) (144)
The impact of government support on
Yoo ?YV;;) Overeaing EOvIng pns of iMES with Table 39 Ax® AddFH FF71YL
seon mal : S arn COTUD(.)HBH.S- poucy 20201& Oﬂ 4347H 7] ﬁ O] X]%’E?]—O:] 1607H 7] ﬁ o]
effectiveness analysis using PSM-DID N
- AAEQ o™ 202113 46670 7ol A d3}ed
Yoon sang | An empirical study on effects of SMEs o] Aol g ool xl9] e
—pil( " 21) | packaging support projects 1657HO Zisiel A ]jrq. A27H . qu—lg e o
KR o o] = oA o A & o
Analysis of the effectiveness of 719 1447001 o] 5 o Rl 719
Joong | ererentsposored sranagennt 607= AAHAL. FEe Asd 1474
hae-ilt 21 consulting projects using PSM-DID T 265700la R AdAEx XAd
Yuk h An empirical study on effectiveness 2712 49170 0]t
n- S -
b (6,019) and contribution of SME technology AU Aga vlust 7AYo dlolH e
oun,
young development support project B3 7} d] o] ] of] A A F3h= A www.
Jeong gyu- | A economic performance analysis of cretop.com)< &3¢t}
chae( " 17) | the R&D projects using PSM—DID B Fo e AR A7 XY}l
Park kyung fI'he mono@c ?ffect analysis (?f R&D ed A FAA FIs Y= ArAut
Sl or) | e ;G:SMES tectnological (2 9, 2007 A A"l A4

Table 29 A3 A= PSM-DID 28-S o] &3]
71l digh Aol e digt AHE A
Asoln AF7delt g el 7 2ol
vA= g3E 24 AbEEelth AyEAS
Aal 71 AFAE AEE o2 XY
AAZHE AF AR & edel 23 A
AR o Ay AArida g2y 1
& F7h THL &, Ay e, F

Ak 0]l % F7F Bl

20219 58 20213 7h4] AL
TA S 7E wFIET
7

I (olst )&

Folvke A (ASs WET,
ATE  Fastel Al vk

B

o

>

>

i

o

)
LR

ox,

o

=2

w2

o &

[A77H4] AL uhgA Fal7lge A
FalwA 2@ dzz ou Jdel 94
FolZweln 344 w7 Aut e,

AAgHE Hrrslr] Y o)&2Hoez I+
@A oHAE 4 WU FA9 wAS
sl Ay YRS vastsE ot
e MAG A B A9 o HrE v
AR 719 0l erebr) ¢ o) o H] 5} of 2o
FrEgoR QA3 AIAT AolE B F U
WE A AdREE AL ywx A g
Aolzh Higd F dEF wvlag HAel
ol Fsith 499%s A FAEH
ATy dedor A4 Zark 3= Aol

1
[<2]
o

1



Journal of the Korea Industrial Information Systems Research Vol.28 No.1, Feb. 2023 :57-69

dAAHom AHARAY s FAI] S8 n
A g g2 7k g o nme s Ao Treatment:ﬁoJrkglﬁkX Control, + € (1
U3 22 ZAF o] wad 5 o
A, AT #AFAe] A ] (Selection bias) 471 A9l A (Treatment)= Az e
AN AfFEA Eetrks Aolth 7% SAZH BYE 182 A g5 AFE 002 g o|Ww
4 IAEAS A& 4 Ade FAA Haolw]  FA|(Contro)= Ak A9
g Aol Hall HAFAolvt Ao FAg 9 545 YedlE 3¥sE ousich
Aol A& 7 ol gioh AEdee ZI9rEy dAapEe] F2 59
ooz WAA(Endogeneity)e] A o]t AEAAE T3 7Idel A HAARFSE wEs
Aol ATyt WSE ke Al o) 205 FEo #F Erted 5o oiE
FEs WS F deEd B AFY o] HE A B7FsAd dig ezt sttt
719 AFARY 7+ ¥ 3 WAl == AT A e aFolmR A gk 1]
7hsA ol vk Aq&57] el dizatel uimste] AH 5L
Adeigeler fadel s FAE Hst =A dvEd & vl glew AT
A Wy Eo] #4494 (Quasi-experimental) = A =AY g 71gel diEiAe v
A el olE T dEHou WA el A A sl oF gkt
TAE o= Ax FE7bA B £ gloH 2 AN E A AS 9 o8 Y T b
AAgI A AF E&EHe= gixnd & HeHow  F8E= HIH w3 (Nearest
Aex wro g A3kl (Propensity score neighbor matching)& &-&3hH o]= 39
matching, PSM)¥}  o]5 2} % (Difference-in- Aga 719 dibl e diEzd VIS
differences, DID)o] lom o] oFdS 193t | ASAY FARO] =& AR oE TIPS
PSM-DID Z2g28S& 283 5 3l g & o]Ee] HFAFps ibEshe Wt
A g5 A Foky “JJrﬁﬂoﬂ o] WL AT dxd gk TP vl=g
HE&AoR AREEH AP HuE F Qs 7195 4o sE wiAANZE F dsd s
fxzrs A9 ew Y s welt 719 d&=E 719 v Az ve glov
#35d FHaE vEoR ARG ALY 170l A 1070744 wres i & & 5 St
AgstA] &gtz Afoldl EAlEE AfolE
F3]7] Ysf ggHEt. = JG 7 AA xolv} Table 4 Measurement variables by performance
=AY Ay 5295 gl ae Jd 1 . )
Category Description Variable
W AN R Felsh ths ASelm A gt
TEe EHE AW Aug T 98 ey Technicl Originality & Pawent application
MzeEe ol Agow Zada A5ty performance marketability Patent registration
sal Was o] YPProlm o swow Business Sales
7h Qe Addkel wlaw s FES e scale & growth Total Assets
Z1 o] tF(Rosenbaum and Rubin, 1983). Economic potential Net incomes
BFuTE A ddne e . 71Ee] performance Return on total assets
He s VIR Fold Mg &8st . )
PEES 23 B SRS Az Profitability ~ Total return on capital
FAYoR oMy WrE olgdty Zzyl Operating margin
(Probit)olv}  ZA(Logit) 3|7EdF-E 83510 Social Increase in Number of insured persons

751
FAs=H AEHESE FAHLS Sy #e performance  employment Number of full-time workers
o)
AA

Aoz AT

_61_



The Impact of Voucher Support on Economic Performance for Al Companies: Policy Effectiveness Analysis using PSM-DID Model

AR LAl tE AIe Ve Ao,
AAR Ay ArsA Az LR,
2016). AI wh-¢-A& 233 W] R&D A LA 9]
AMNExZI 7199 AAZAR ARFE v
7€ AAd 53 53 93 AREH 7HA
Aqskel 3 AT A
gad = A, WE, A5,
AT e ol AL FAE g
e S AAPdEow dAsit.

7197 SRS waEy] 9lE A dodRat

dge F7] A 20199 7FoR FEHA

FTAE, v 2 A E FHATE AL
zZ2Yl I FEA S e} 2ol Aottt
Treatment = B, + 3, X In(14) (2)

+ By X In(Equity )+ B3 X In(SG&A)+ ¢

olu] | (Treatment)= Al ®}9-# ALY AA

5%, In(A)E 20199%  F3Ezpake] 23k
In(BEquity)® 20199 %  ZAE9 23k,
In(SG&A)E= 20199 %  uf-Aejvje] =Zags

ojv] g},
NgALe Aot dehs A o387

& ZHol =d & (Almon) EHE&
& BRI

e

il

A
ol
o

RS A oo oft

ﬁ>.1_|4
o
N
N
¥9,
o
)
LA o VA O o (=)

e
[\l
rL

G
jgé
ol j‘—)‘
;‘é lo
=
o N

2
>
2 |o
o
by
it
r>~
iie]
o
o

AddE 54wl
A=

o
RN
g
2N

N
=3
r1—4 -
o\ &
N

o]l

FEEolol sl AYMAEAN BLS B9
ol 7hsatAl & o+ U= Aolth

dzTe 540l AWEH  fAleE
Xl BE %

-
20214 Vleeg AA7IAY E=gd
AFde WEE Hlalstal 1 AolE AFYEAR
caGE F4

Fig. 2= PSM-DID Z &
wEat Ade e Aol

Performance

2019 2021 Time

Fig. 2 Performance analysis using PSM-DID
Al vh¢3 ARG A Al 2019 elA A%
T 20229 wiEY ZolE HAFI o
2019 A& (Treatment group)™® F
(Comparing group)e] &AW F7F gl AH e
=7 AxrE FAEHAES Aol AT
289799 wiEs& o’ (Counterfactual) &
Qo AAE I Hrh W 3333999 vjEo]
wAls T Adare] AR A eF o A 3 Axb=
AR Qe e A X & ¥ (Treatment effect) =
B Arh(g8A 9, 2019).

4% o B R H oo



Journal of the Korea Industrial Information Systems Research Vol.28 No.1, Feb. 2023 :57-69

AgHeude] dge Ay BTt 4. B EM ZI3f
7N1€71E  fAEHA BASE W
o] F AL A AFo] EAsE AT 41 J| ZEAH
2ol aftels EAlss d Utk o E
3 A A el 2 AHAAFEE 71€7] A= AHFAIFAEHe] TG Al HFH
A AA EaYE =EE oA HE 21447 719 F ARG B 21
A o)t} 169270 FollA el Zlsd  wpe} zEol
o AFdAe AFAFA YL olFAEHS AAR7IE 2665708 2] VIE BT oR
% ggs Agrdel PSM-DIDE 83} AAsAT. o] T AFFAHEIE AV 237t
Ao A @ 7, FARE wE, 3] &Y

p

i
FA, B, Bl 97, A, w2 delEs wE e A9 deldE el
: 3

=
=2 Aotk A

wole] sl "A= £aA}E =EFstarzt st 7bedt & AT tolEs=
20197k 2021 Apole] AFA e WIS 2657 A7 T 2187 V9E APToRE
A iz vt esn Al vhe-A A AAsta 90 2971 AFHFIAES
Aol me saHdE =LA sk AolH Fall 24370 719E vl o2 HE AASHATH
b AFAF] A v -AAS S8 A Agare]  dHelHE  20199FE 202197HA
HatakolE skt A, FHA, E, de, AT, el

TRA, FAE, dvfaen dGE 2AEh

Table 5 Al voucher selected companies statistics

2oATA Agds wA A o)FAEEAS Vatiabl Average Standard deviation
Ag3 28 (PSM-DID)S A48l ool oa) anabie o019 2021 2019 2021
oA AeElshd, A oA vk AFE-S) -l Total assets 3,12553 527352 11,199.04 1334831

Watel  Audels 93l (AR
whvl sl dea el A7 (AR 4 Total debt 1,13843 1,994.36 3,054.37 4,581.42

2011) WP owm Q3 EAE A=

Zwo A 887 wEolt). Sales 2612770 382602 854847 10,262.50

= Salary 563.62 92076 1,88244 2443775
T R&D 17779 3271.57 300.68 535.20

Net income  53.46 -16647 82569  1,771.37

IargHeasts  433.31 599.82 86649  1,269.44
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Table 6 Al voucher dropped companies statistics

Table 7 Probit regression results

Variable coef.  Std. Err. Z P>1Zl
In(TA) 0.0257  0.0115 223 0.026%
In(Equity)  0.0419  0.0191 2.20 0028
In(SG&A)  0.0287  0.0400 0.72 0.474
Cons. -1.1547 04662 -248  0.013:
N 461
Log likelihood -309.1712
Prob > Chi’ 0.0002
Pseudo R? 0.0304

Variable Average Standard deviation
2019 2021 2019 2021

Total assets 196761 3303.02 693081 9,239.82
Total debt 90246  1,71047 247694  6,037.61
Sales 2,11398 304614 7,350.16  9,447.58
Salary 519.01 72198 194236  2,200.29
R&D 114.25 225.96 250.07 467.05
Net income -21.74  -159.24 60859  2,436.47
ItapHeasts  284.42 408.79 699.08 980.96
Total capital 1,065.15 159255 4,651.05 3,853.73
LRAepss 1,399.97 227668 531752  7,607.45

MaEE oA AN FRA,

AgATARY],  G7]z0]e]
L wmEmE mE

FAolv  AdEH AU EHRl}
lee Sstg o Ages

= gostes R 4 Aot Ao
022919 ARPY P70l e
2021 -1699e= TH] ol F FHo
437t geps ek,

e 4 =4S 93t =2 H (Probit) 37 &4
ZA1}= Table 78 2tl Z2H 378X Axs
Hgo s  AIHAFE FAHSY  AAGHY
g9 2 11 A S et

#45p<0.01, *+p<0.05, *p<0.1

Zey HA%A ARE Fa AN K7l 7
KR
=

FR47h vAE gRe s 4
FFYe AL fARE 5% ou=
FAAN FAR] BLFE AL WA ALY o]
A4" Sgo] wo

Table 8 T-test results for each variable before PSM

Variable Group N Mean t p>ltl
Selected 218  9.069

In(TA) 344 0.001%x*
Dropped 243 7.285
. Selected 218 12478

In(Equity) 348  0.001#x#x
Dropped 243 11.320
Selected 218 13313

In(SG&A) 283 0.005%%*

Dropped 243 12.864
#xxp<0.01, **p<0.05, *p<0.1

AR A EAAR] oskn FRA,
FAE, Bl 2 B BE RA5E 1%
JUIE P 1+ Aol wh

Table 9 T-test results for each variable after PSM

Variable Group N Mean t p>tl

Selected 217 9.039
In(TA 023 0818
nTA) ) ooped 125 8922

. Selected 217  12.450
In(Equity) Dropped 155 1247 0.08 0939

Selected 217 13.291

IN(SG&A 049 0624
& ) Dropped 125 13.369

#45p<0.01, *+p<0.05, *p<0.1
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Fig. 3 Propensity distribution before matching
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ARl A T

4.3 O|Z A2 AMAX & S2f
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Table 103} %t}

Table 10 Mean per year per variable after matching
(million won)

2019(A) 2021(B) Gap(B-A)

Variable

Selected Dropped Selected Dropped Selected Dropped

Total

2,434.25 1901.26 4487.25 3,031.44 2,063.00 1,180.18
assets

Total

debt 9690 9732 180694 15178 83004 54460

sales 224110 2,036.98 333352 2693.06 1,09242 656.07

salary 44481 43515 76979 62706 32493 191.91

R&D 17861 14449 32008 231.79 15047 87.30

_Net 1636 2961 -21232 3325 -22868 364
income

M v ol F FAM, FRA, vjE,
&, AFAnule] A9 gzl el Aol
ot @7 ol

DE L
[e)

Table 11 t-test results

Variable Group N Mean Gap t p>ltl

T Selected 217 2,063.00 0190
otal gne 2% OO0
assets Dropped 125 1,180.18 *

Total Selected 217 83004
debt Dropped 125 54460

Selected 217 109242 s
Sales 43634 237 00183
Dropped 125 65607 *
Selected 217 32498 %
Salary 13307 234 0.0200
Dropped 125 19191 *
Selected 217 15047
R&D 6317 148 01401

Dropped 125 8730

Net Selected 217 -22868
income Dropped 125 364
#xxp<(.01, **p<0.05, *p<0.1

23233 -1.72  0.069*

Table 119] t-test A3 F2AF, wjEH, w9
A5 FoaE 5% olUlE o] gzt vy
freluetA o F7Fstsl
A, WEA] A9 449 9, A9 .
A Frlete 59 AYAY wEdE 1T
T AUk

ole]  wkall W] Folede FFE 10%
oj2 Aol iz T
A edva =
AR 7L A o 2}
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