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This study empirically examines the impact of government research and development (R&D) budget cuts
on the financial performance of research safety equipment procurement companies. To achieve this,
econometric techniques such as propensity score matching (PSM), difference-in-differences (DID), and
the synthetic control method (SCM) were employed to compare changes in net income and operating
profit between experimental and control groups before and after the budget reduction. The analysis
reveals that budget cuts negatively affected the profitability of procurement companies, with financially
vulnerable firms experiencing greater declines. In contrast, companies with active R&D investment tended
to respond more flexibly to the policy change, suggesting that internal innovation capacity can mitigate
part of the adverse impact. These findings indicate that government R&D budgets function as a critical
fiscal instrument influencing the stability of the entire research safety equipment supply chain and the
sustainability of the industrial ecosystem. Accordingly, future R&D policies should be designed to
systematically account for cascade effects across the supply chain and potential indirect financial damages.
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NI _ ~ o = A = o o ISP RO o Iy " o
o) B < N ,q,ﬁ ,‘wx o XA e g M| &
oo 2 = %O ™o = O, o X e o wjr e Y
=N e = 5 <~ X+ B T~ TH o Ho .
daﬁgﬁo%%ﬂoo.mwﬂuuu Jalmr/.#ﬂe._ (W RO TR =
F aon%owﬁﬂ_/%mc& % wM X 22|k
Sa I SIS ot <0 N N =
o oy T
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& Zo|7] 93l 719 ¢ 9= 34 Z2Hfirm and
year fixed effects) & E&}912H, Bertrand et
al.(2004)9] Aldd] we} F22H EFakE 7

%, A=z AP

AR, 352 (SCM)—% 27} A g3te] HA )

AT 2, AA BAF) Y 2R wel vy Aze}
A g3 A MEe H] BAEAT TReo

2, BAEA (SCM o %
98 Eotel o|24E sk slal, 2 o

7} HA 0 Yepd 189 9402 Yept 1

0

Al gl A vebstE WAMIA (counterfactual)  F& FEste] 247 MR 4 BATE s,
BEE T35 "é%k@-?“ﬁ%](l) M) 235 v 2 A8 238 vasiiit o9 2 Aas
Jo= AP A (SCM) Bd< sl o ddA A AAE Tl £ A7 4S5 23t
a1, AR 7171H2020~20229) 2] dHeldS 7L 54 38 Aol W Mg o FrstA o &k
2 AL 71959 Al E 3‘4“—4&}3}04 g AT o glota A9 A EE Eole b ofupA|
(synthetic control group)< A4datitt. ¢]& v} &th(Cameron and Trivedi, 2005: Abadie,
o2 A A 0]2(2023~2024d) A¥+2 F 2021 Wooldridge, 2010).
g 2kl A (g ole)) Fel(gap) & A Fsslad A AHEE BE AR ARe U d @Y=
ok A Aute] e FHe| f5te] o stom, Hlw A4S A Al A (2020~
Fejo] Ui A4S Hadstad WA, AgEs 20229) 2 H A AlgY $(2023~20243) 2 &
| (PSM) ©ANA = BAlTe] 4 (8AT 1, & sto] ekl
(E 3) F2 "
Variables Description
Control firm_id(719) Ad7(1~30) SAT(31~110)
variables year(9%=) 2020 ~ 2022 2023 ~ 2024
Group treat(2 @) 1 0
ct_group(BA17) 0 EAF1=1, BAT2=2
Time post(A1&d F) 0 1
Interaction term treat+*post*Moderator AET x A G0 e 1) x 2HET
Dependent op_profit deld
variable net_profit F71e0] 9
sales &
Covariates assets A
equity FAE
cur_liab_ratio FEFAE &
Moderator nocur-liab_ratio H) S5 u] &
variables rnd_exp ratio R&D AF=(A4A71] v]&)
g2b sales ratio ZEYEE (2 E ¥]E)
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3.2 oI ZH R 7He 4 7149l AA Aol vlAle dFe AW ET] Hle]
(T 29 d7Ede 7IMeR (& 49 o] o
A R&D oit 4 P o] Apkddn =2 F M st
TEmI}: GY0S] 42 TR} D=0 F2
| ZHIER | RSDEBE £ E RELMHIE ! 1 HIRSSAHHIZ E
| Hila | Hib ' H2a ; : H2b ;
l""'l""’ l""'f""l —— S e T : EEEEE eSS S !
o, : /Hl Hz\ ; e
%?:10'(1!
# A F40 20239 HH R&D it Fa
B R&D Ait S me FA F2o] dgolofst Grleolod vAE Y - FAs], 22ER, R&D HFE ¥ A

Hg 5 24 M4S Fa) 44 59 0|44 Anel o] 24 Taqeas xﬂ*lﬁ‘.
(38 2) M3 2o w2 7|y MR I EMS st o7z y
(E 4) o7 71

AT M
B AP o|F, AFZY dgolgL BAT Uy s Z:‘ & Ao},
H1 | % 27 A% R&D 9t & @718Q 7leiE &5 95 2 A Atz olod & e
(Ministry of Science and ICT, 2023)

Y zgdEEsl £84% A9 3234 B 9909 44 F2 ¥ 2 3o
Hla | % 274: 3329 2571 28 4%, % R&D 87 A 984 59 22 7154 2

(Penasco et al., 2021)
? R&D AFE7t 5E4E, A4 344 ©E 990y Z4a EL 9349 Aoy,
Hib | ¥ &A: R&D FA7} &&d 7192 WA gl 7] A% s8] mol FAH Y H49 FAS
g8 &8 = 9% (Hall and Lerner, 2010)

A AY o) F, AT FI|eoldL BAT U FsHA AT Aol

H2 | * 27 ZF R&D A2 9d€s 9 oz vlg, 7zt :

2 «ol9 32t 7l (Ministry of Scwnce and ICT, 2023)
DV §z254080] 22542, 34 344 g= ‘%7l—r°]9h: g A 4% 7"°]‘71r

H2a | % 27/ AFA Ao] 2 7|ALFE YF A7 &=t wof, AF AY FHao o WteiA kg

(Wooldridge, 2010)
Hob D fERAu o] 5255, 44 244 0 rl&ode o I #ad
¥ OA FRACE AT Aol Het 9L E A A Hglo] 4850

olt},
(Wooldridge, 2010)

ek
Z‘fg %

D SERAS W ETAE oI & AU 89 A4S B 31 Eolo) 4949 998 A% 9 7 RED dE(aady
A e 2] EE Belge 2 2REo) 9eolol] 4949 9L 2T, P xUYzEL AEdu A4HE WSE 3
¥ 29 023 4ase] Adrel gejoldld AHAe G AT o|@ Y 24 W] 9% AR A48 Yool danz
AT 2 505G, Br1eol) 8 59 48 Faadd

HESHAHT H55A HM13 20264 2¥ 357
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AP AT #F 7}
17] 918l Rosenbaum and Rubin(1983)
A5 (PSM) o] W
= balancing scoreZX4] A€l HekS Fol= A
Ael 7oz Arsiglen, ¥ delA
2022 wiEd, AR AR
2228 34 7]%k A
=0.1, #24 o
% AT 101

& 2ule 79

flo

d

19932, caliper
2 AAe AdT

@ Q3 wRE WY 5 9

=
>
5
&®
=
0
@
Qo
5
o
)
2]
(<]
=
=
@®
bo
S
S
L

53], & dAFellie B4 39 ojdA S At
7] 8l 2RS4 (Moderator) 2 At e 2-84&
A (DID) 2ol 23daiditt, FA4e= &
ol B Frleoldew Ay,
= AdT g5 (Treatment), 32 A3
Post), 223 TreatmentxPostxModerator
FEALYE FASIE. 2R o
A BYdMe 229ER R&D HF
o]} 2N FEifHle B
Hlfr g TAH &2 242 4838itH(E b 3x).

TA4LE 719 1% 3 (firm fixed effects) 2 A
year fixed effects) & X33t gjd 11
Jo2 Festa], 7199 af SAo A

A=

AA A 87 Rtz A A Eads B4
ol

frt
R
o
ot
Bl

=

&3t AIAEA A1 RT) o] A& A
39 42 R 2ZE Y fixest H7IAE 28

stem, AAE 317 Alg(treatxpostxmoderator)

© FA WA o|F Ao 2AMS FF

o A0 YR AT} S el g

3.3.3 A (SCM)

2 ApolME 32 FGale] Pl o Ea]
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(% b) OISAZH(DID) o =

MEn 24 sl 74

Ml

group AT AT 1, 2 2F
Dependent variable net_profit op_profit net_profit op_profit

Year 20~22 | 23~24 | 20~22  23~24 | 20~22  23~24 | 20~22 | 23~24

Treat 1 1 0 0

Post 0 1 1 0 1 0 1
treatxpostxcur_ratio N N
treatxpostxnocur_ratio v N
treatxpostxrnd_ratio v v
treatxpostxg2b_ratio Vv v

1, ZIHEE Yehde A8 a3 ojdd s g9l
a17] 98t Y BAH(SCM) & 4814t 74
Aog O AZwd &3 24 719 (5 3070 AH=E
@ 20204958 20229744)9] 4ol FAE 71E
o7 fAkek SR (&Y, A AL S Ad BAIT
71959 HlolEE &Esilen, @ ARAEZIRE Y
AT 22k A FF(SSR: Sum of Squared
Residuals)e #Haslshe WOz 75X & A&
ata, @ o5 HAslste] 7 Aol tigate G
3 SAITE FEITh of HFAA © FE BAT
o] ggolel A=7t alld AT 7199 AR AR
Ao FAIA =5 7HA 7 A A o2 2 E 9
HE 15 3=2).

o]F ® A Al o] F AIFQ 2023 ~ 2024
o AP 719 FA SAT 1S Fhol A4

eSERER SRR

o1 WAL vedl A gz BE wHE
Fehe o 2AA g2, A 1Y 22N B

F3}9] o]d%d (heterogeneity)©] ol GA Y=
g FAR R T 4 ke HelA <n] 7t gt

obge], TAEAH(SCM) £4 Ao uje} 34
't FAHeE et 7197 (SCM Positive)
I ByA 02 vehd 7197 (SCM Negative) &2

=

AYSHT mp5A H12 20264 22

A Y oo v el o3 A3 WF ke
< AU SAstn, FHE A qe| A=

o

A Az fg WgE v
£ &3 | H3FA (parallel trends) 718 5%
of fof| whet AEo] -k v A FAY
(SCM)& A8 2T 7t 2Fo = JA e
= st i Agae A sy 23E >
A, olTAEH(DID) W] ¥ & 724 i
o mAG 7hEA 24 7)e e et

T el AnE W BAgo A dee 7
d AS AaE dol, © FPFA 7] 2t
ME 71 29 wAHI A (counterfactual)

S
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A% @ 34 B9 N D8 Suehs 2R
AR R

= A7 A5 A4S R Eilﬂﬁl 74 (version
4.3.2)o4 FP=H A on, EA 54 upe} thokgt
HAE BA 7125 L&ttt Uﬂ 71218 A4 9
#2]E pacman HINAE ALl Aoz 423
3191, pacman::p load() s &) T2 B4

=1 EEEW A E/‘j. = :I'L"'Tol')%

A (PSM) & Matchlt #7148 AH8-3
dom, Wy F FHFE A AR A Ase
cobalt® FPsi3iet. o]F2+H (DID) 3 1483
AR o= fixest H7|AE AHESte], 719 2%
¥ (firm fixed effects) @ 9% 1 Z 7 (year
fixed effects) S BAl] BA|et 2o FH31H

FABA (SCM)2 Synth 37|12 & AHg-ste] A
A7 719 R AR 713t AR Ve R frabet
AT A%, THEAE HAgste] v A
(counterfactual) Alvte] 2.5 T3ttt

dlole A, " A, 4 279 A7 5 A
ko] BA zkelo = tidyverse #7)A (d: dplyr,
geplot2, readr 5)& B3l d&EA FsIA )

o2 B s BA49 AJEA (reproducibility)
I} =9 (transparency) FHE 9J35lo], RE EA
=g FAH A AAAH o Hefsiila, AHEE
712 WA % vlolE A FPE HERE 7|5}
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0.1444
0.1560
0.1491
30/30
30

2y 3
AP Z vs. EAT AA

Std. Mean Diff

0.0664
0.1862
0.3464
30 / 80

ojn

0.0866
0.0406
0.0868
19/19
19

24 2
Std. Mean Diff

AYT vs. EAZ 2

-0.1250
-0.0174
0.1891
30 / 40

0.4085
0.3953
0.2310
15/15
15

2d 1

AYT vs. EAZ 1
Std. Mean Diff

0.2578
0.3898
0.5037
30 / 40

log_avg_sales
log_avg_assets
log_avg_equity
Number of firms
matched
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02

Covariate Balance

distance - ®
log_avg_equity 1 ® Sample
®  Unadjusted
log_avg_assets - < Adjusted

log_avg_sales

0.0 Oj2 Of4
Standardized Mean Differences

(a2l 3) Covariate Balance(2% 1 : &gz vs. EXMZ 1)

Covariate Balance

distance -

log_avg_equity - [ J Sample

*  Unadjusted

log_avg_assets L ] Adjusted
log_avg_sales| @
0.0 02 04
Standardized Mean Differences
(3@l 4) Covariate Balance(Z% 2 @ A%F vs. SHT 2)
Covariate Balance
distance{ | | ®
log_avg_equity{ ! ! [ Sample
E E ®  Unadjusted
log_avg_assets - E E [ ] Adjusted
log_avg_sales E ® E
—0|.1 0.0 071 072 073 074

Standardized Mean Differences

(32! 5) Covariate Balance(2% 3 : A8z vs. EXZ HA|)

362 HYSHATL ®553 ®M13 2026 22



Y& R&D ottt 20| ME 7

T GRS ARH o Holghy, o5 B3 B A7
oM A 2d 3] dewa SAT 3 SRS
7V A FE5e Ao ldn

w AFellM e T (PSM) A Widd =
9 29 7Y 3& &&3to] FF R&D oA 4 4
A A o] & ey gr]o] o)z} golo] ofE
Al Wl e=A S 28T Brleolded e i
R g vGERAE &S 2RSSR, dholY
de 29YEL, R&D JFEd 2HUFE e

&D 4t A&
AR 43 A2 AHE ou|siy | o] HH Al
S 1

s Jgolee] A

= a2
T3k 4 A8 treatxpostx 2T
Ade 2AU7E 199 S7AY 4ad o 3
710l ol dgel ol bigk Jgko] AgRtE S
7Vt AY Hagke o] gttt
Y = By + By - treat + B - post
+ B3 - treatxpost
+ B4 -+ treatxpostxmoderator + -
4.2.1 29 2487 vs. BAT 2)¢ F7leolY

T

G #4 A%

2dl 204 ©7]40]Y (net,_profit) ol that 3 2
FI}e] o]FA L Blsy] el et AR 2
I}, A Al o] F AT} FAT 29 Bl

9] £3 2ol 2 YehE 43528 (treat post)

AYSHT mp5A H12 20264 22

, £ H3louy, AL
B #% = e tH(p=0.137).

FTA FEANE A a7k Pl
= (@)

S &3] A F 52838 (treat post:cur_
ratlo)—* -3,536.119 AF=E, 5% FgFoiA
EAR oz §9aAtHp=0.046). o]= A A A3
15 e &o] 1%ZJNE 718 wnit}, 97
olo] Hat oF 35365 9 Aadthe A on|
gk

$40] A 1G5 A Fao B

O

A ste] Jgfo] v Atte A& AR
ek v FAn &2 o8-8 (treat post:
nocur_ratio) 94 -3,208.689] &< AFE R4,
AEA AAAo] 2L FQArE P A0 Hok

& U= UETHp=0.094). H& FAA L
2E 10% Felrsdr 23T datolA|et, ¥
o 53 A7) S Fenlg A4 el =
=2 3l

)

Fgeba, D710l e 93 B4 Age 3
B R&D At 220 B guts E2H ¢
T 7199 A ] vkt A gakel whakd it
A717h fefnletA deA e o] dA 5ol EAF

< HolErh

4.2.2 29 2(43

=dl 2014 Gl (op_profit) el et &
A g3 oldd & Rl el s 3AEA
A3}, (F 9ol AAE uhel Zo] Gl w4
Aol & Yetl = Z5 488 (treat post) & = (-

~—

363



(2 8) 29 29| &7|z0ld S 24 21

Dep. Var.: net profit(37]&e]9])
Observations: 190

Fixed-effects: firm_id: 38, year: 5
Standard-errors: Clustered (firm id)

Estimate Std. Error t value PrO>Itl)

cur_ratio -3988.679 1509.74 -2.641963 0.012008 *
nocur_ratio -3788.977 1461.80 -2.591987 0.013581 *
treat:post(H4 & 3}) 1613.457 1062.38 1.518713 0.137334
treat:lcur_ratio 947.436 1779.86 0.532310 0.597693
post:cur_ratio 2895.947 1560.73 1.855503 0.071504
treat:Inocur_ratio -139.970 2020.82 -0.069264 0.945152
post:nocur_ratio 3174.166 1816.11 1.747784 0.088797 .
treat:post:cur_ratio -3536.108 1713.05 -2.064222  0.046061 *
treat:post:nocur_ratio -3208.676 1868.07 -1.717640 0.094222

Signif. codes: 0 *** 0.001 ** 0.01 ™ 0.05" 0.1 1
RMSE: 572.2  Adj. R2: 0.602914  Within R2: 0.242404

DID g« gu 4¥7 Vs sHz 20
20232 71=02 Bu 57wy o Ho

b
R
H-|
|1
on
o~
M
°
©
1S
for

700

3} To

@ 500 * zma

5 - =Hz

rh

&0 400

300
2020 2021 2022 2023 2024
ful=
(a2l 6) O|2AIER(DID) E7|x0[2 HsH(ZE 2)

o] A4(-251.745) 5 B oY, BAHZE f9 2 Uehton p 32 0.1512 BAA fFogd
34 @ FToE YEYH(p=0.386). °|& = st oy ()9 e S BTk A A
BHAQ FEA = diat F47F dgeldd nA 3 o]F R&D A=/t =& 7I9YTE 9oy
T} FElekA] @5 oniett, b A oates) SHoA Fudez o & F34 9FE TE 7}
9l treat:post:rnd ratio® AlFE -7,487.502 sA0] d&E AlAFeE
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Y2 R&D ot 200 ME SFY ugED ATNEH| ZEY|HE AR
(2 9) 23 2 ¥gdole] g 24 2t
Dep. Var.: op_profit(§gel¥)
Observations: 190
Fixed-effects: firm_id: 38, year: 5
Estimate Std. Error t value Pr([t])
g2b_ratio 2724.868 2165.114 1.258533 0.216082
rnd_ratio -12044.198 6830.185 -1.763378 0.086094
treat:post(F&3}) -251.745 287.358 -0.876067 0.386646
post:g2b_ratio 150.845 303.077 0.497712 0.621632
treat:rnd_ratio 4188.981 7309.580 0.573081 0.570057
post:rnd_ratio 8246.378 4076.025 2.023142 0.050328
treat:post:rnd_ratio -7487.502 5110.758 -1.465047 0.151354
Signif. codes: 0 ™ 0.001 ** 0.01 ™ 0.05". 0.1 " 1

RMSE: 591.6  Adj. R2: 0.619958  Within R2: 0.075543

DID g4 za1: o=
2023p= 71Fo= ma B0 B GF B9
800

600 T
=2 -+ uz2
w - =uz
i 500
=[]
400
2020 2021 2022 2023 2024
=,
(O8 7) Ol2A2H(DID) dedolel wsh(=d 2)
$HA, postirnd ratio ¥ 8,246.389 %(+)  ARITHE 9 FX).
o AFE 7, 10% FolFTlr A4 g RGO ERE(g2b ratio) 9 #HAE H
T8l tHp=0.050). ol B4 Al o|F Al ALFEL BF FAHCE FootA ¥, A
A R&D RE=7t 25 AwAQl doldol w83 (treat post:g2b ratio) £ HEaA
S7bete A%l de= dvistH, R&D FA7F L 4 AR B4 ZZA AdE
B Fee 7Y Bl 982 FPL F des A

Zystet

Tt AMB55A M1Z 20264 2%
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4.2.3 74 3(439 Ay
ole] g ¥4 A} AT AA 7 GrEelde JEgs e 43S
[e]

288 (treat:post) = F(+)9 AF(2,311.5)F
g 344 F71eol 9 (net_profit) kel tigt Hloy FAHCE fostA] e FEOE Ve
A Zae ol gelay] ffsf FAg AR WrHp=0.056). o= BHEH LR it F47} G
(ZF10) 22 39| &7|z0le) dak EA Ant
Dep. Var.: net_profit(B7]&°]9))
Observations: 300
Fixed-effects: firm_id: 60, year: 5
Standard-errors: Clustered (firm_id)
Estimate Std. Error t value PrO[t])
cur_ratio - 2350.401 927.092 -2.535241 0.0139077 *
nocur_ratio -2649.603 977.939 -2.709373 0.0088102 **
treat:post(FEH) 2311.534 1185.868 1.949233 0.0560264
treat:lcur_ratio 1423.325 1773.241 0.802669 0.4253879
post:cur_ratio 2153.210 1124.424 1.914945 0.0603515
treat:Inocur _ratio -2593.032 2694.103 -0.962485 0.3397345
postinocur ratio 807.471 987.757 0.817479 0.4169440
treat:post:cur_ratio -10988.752 5297.003 -2.074523 0.0424022 *
treat:post:nocur ratio -2354.534 1589.996 -1.480842 0.1439694
Signif. codes: 0 *** 0.001 ** 0.01 ™ 0.05°. 0.1 1
RMSE: 1,082.4  Adj. R2: 0.33398  Within R2: 0.272991
DID 24 zap: 43z vs Bx SHZ 9 & 27|£0/9) #s
202355 7jzo= == =0 vy o 29
= 600 :
ol H
zjr' \_/\\ zo
G 00 - uzz
5 : * sHz
L

-300 '
2020 2021 2022 2023 2024

==

(23 8) olZAZR(DID) &7I01ef eisH(2E 3)
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5 R&D ot Za0| ME SEY I

woloel nF B3I} B A0 S n|gitt

et eHe e Fa-88 (treat post:
cur_ratio)®] Alg= -10,988.75% YEIoH, o
= 5% oA FARCE fFoatdth(p=
0.0424). ol= A& Al o|F fFEFAH &0l 1%
FRIE 71 7, B71eldd digk A4 23
Hags on|gitt

=, AT 57} ?4‘4?‘5& 719 PAe A4

43S o A Tete AS ARG, HlREE
kel A 2F o283 (treat:postincur ratio) <

-2,354.53¢] &9 AlFE Ao fofatA] sk
THp=0.140), oht Bad& AT fra A
Hl&3 B F-E AR e A9 A3 &3 (cur_ratio,
ncur_ratio)© EF 59 ASE Yehgton 7t
2t 5% B 1% oA BAALE fFoatdd
o} ol 7199l FAlH&o] S5 Bl

washe AL i,

L]jl::o

4.2.4 29 3(AFT vs. BAT A Gl

9% £ 23

o

2d 3ell4 gdel (op_profit)ell Wk A &
o o]dA 2 =Rlap] sl A 3AEA 23
(G 110 AAE vhe} Zo] gYGole] 43t 2}
o= YeE A5 2838 (treat:post) S ()
AF(-932.242) 8 BF oy, BAHCZE st

Ro FFoF UrE‘r‘/"U} p=0.184). °o]& ¥4
= 47 4ol el mR Eﬂrﬂ
FelokA] e 9]“]5“4 =g 39 R&D F%
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X—}%ﬁo}(treat post:rnd ratio) &
o AsE By, FAHCE: /l% 7] etk
(p=0.242). ol& A2 A|g o] F R&D M=/t =
2 71ge] Auldo s d FHAQ JS Wk A,
dA v 45 72948 7 AFSER
gk SAA AlZ e vol s Ao o7t }B‘r.

22 _J Z2o)Z%(g2b ratio) B HH o]z
post:g2b ratio, treat:rnd_ratio %—)
BAROE el gsten, 43 28
94 fale] felud 24 aglow e
434 A BRA U A 4ad

ud o
=348 A

2 hHE A

A

{1

—r‘ko
[¢]

f
aft ¢
= fo }olr

L/ o S I s Y

L OFO—Q

u

(treat:post:g2b ratio)&
oA AL =t

4.2.5 o|F2EH (DID) A9 o3k =g 2,

II!E“ 3 3]]/;1 ”‘a

O

1) B3 F49 B7]eol el tiek 3
(& 12)¢ 29 29 249 39 ZF R&
29] AJgf o F(treat:post) 2 71992 AFA
of 3z Ago] B7]el (net_profit) ol 7|
&S FA % Aot}

HA, 29 2(EAT 2)oAE treat:post &<
A47F 1,613.46(p=0.137), 22 3(HA BAT)
M= treat:post &9 AF7F 2,311.534(p=
0.056) 2.2 Yeton, oj= A Al o] % A3
w9 F7lolofo] FHA R FUlkshe Aol U
ou FAA LR foeiAE & FEolth

a3y 2l 2(EATE 2)oA treat:posticur
ratio &2 -3,536.11(p=0.046) = BAZHCZ
ofgt 5o FIE BHAY. o= FEFAHEel 1%
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=

u
e
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(E11) 2& 39 dHo|

190
o)
2
ol
o

Dep. Var.: op_profit(dgeld)
Observations: 300
Fixed-effects: firm id: 60, year: 5

Estimate Std. Error t value Pr(Olt])

g2b_ratio -312.598 341.190 -0.916201 0.3632915
rnd_ratio -3992.285 930.333 -3.646314 0.0005641 e

treat:post -932.242 694.534 -1.342256 0.1846552

post:g2b_ratio 940.319 989.073 0.950707 0.3456314

treat:rnd_ratio -2894.777 2749.623 -1.052790 0.2967297

post:rnd_ratio -1150.615 2577.022 -0.446490 0.6568778

treat:post:rnd_ratio 7573.203 6408.605 1.181724 0.2420564

Signif. codes: 0 *** 0.001 ** 0.01 ™ 0.05". 0.1 1
RMSE: 864.8  Adj. R2: 0.370785 Within R2: 0.043624

r
]

=
-+ =Hz
2020 2021 2022 I 2023 2024
ac
(32 9) o|RAIEE(DID) delo|el wsh(2E 3)

FRAE F7+e winjt} B7)soleo] <k 353649 € 04—7‘91‘3} ol F BN BT HA A o]F
A oquisi, f548 A LSS FA 5 FEANE] 22 VYT E T A48 Fo] o

Aol o] WetA jEe a2 AlAFS 374] Ueidts & 35 A 53 Aafoltt,
29 3(AA BAT X3 B4)ol|lM % treat:post: oA v 55521 & (treat:post nocur _ratio)
cur ratio & -10,988.75(p=0.042) & f-A}zt & T Ry BRoA BEAACR Fo5kA] LA et
W 3 BAHCR fog YA FoE B (29 2 p=0.094, 29 3 p=0.144), =)< g
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Y7 R&D ofltt H20 ME Y

o
o
ol
Fol
o

(& 12) E7Iz0(2of ot g

g5 29 2 (BAT 2) 2d 3 (A FAT)
w32 & 190 300
treat:post 1,613.457, p=0.137334 2,311.534, p=0.0560264

treat:post:cur_ratio

-3,536.108, p=0.046061 #AA

-10,988.752, p=0.0424022 AA

treat:post:nocur_ratio

-3,208.676, p=0.094222

-2,354.534, p=0.1439694

ArE 2 E(R?) 0.602914 0.33398
(E 13) do|of chgt st
o 24 2 24 3
#H=A] ¢ 190 300
treat:post -251.745 (p=0.386646) -932.242(p=0.1846552)

treat:post:g2b_ratio

collinearity® AA%

collinearity® AA%E

treat:post:rnd_ratio

-7,487.502(p=0.151354)

7,573.203(p= 0.2420564)

AR A& (R?) 0.619958

0.370785

ASE A3 5348 ohabidle Be
[¢]

2) B4 A ddolddl tg JoF

(£ 13)2 FHold& TE5HUFE AH T o|5A
+H(DID) 3AEA AHE aogt Aoz FH
Ald) 7ol wgtel 2d WMol mE oA S ]
wet ﬁO]ﬂr

24 20| A& treat:post &9 AG7} -251.75%

0ro =%

T@ﬂ‘}i—‘%, SAACE RO 4 FE(p=
0.387) 2.2 Yehtth. 2 &3] o|dA& HES}
7] $13F treat:post:rnd_ratio & -7,487.509]
()9 AFE BEon, EA4oz {9314
olo

2155 B A9] 3

A QFE o e e e deu, AFEFE S
el frol7h oS ofn| it

g 3(HA BAT) = B¢ 23 treatipost
g2 -932.24(p=0.185) & oJH3] F2|slA] &tko
™, treat:post:rnd ratiox= %F(+)<] A4 7,573.20
O 2 Yetoy, 9A] SAA frode GEEA &
UHp=0.243). o= B4 A& o|F R&D HF

T} =2 7]9o] HlmA 9@ FHH el ofgke uglA

U 493 5 4% T AU 7= AlAL
i, wEe 285 Uerlde 544 2A7 F
=3t}

9 | treat:postig2b_ratio I TTFAA
(collinearity) BAE Q8] F 28 BT EAldA
A=t ole AREEIERE W T Y
s MY =2 AABAR d8 BY IS
A7) oz A Et,
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H1 EERE] ~932.242(p=0.1846552) o4 gloit, &9 B
Hla 2 EE collinearity= A A% oA Qe

Hib R&D HAs% 7,573.203(p=0.2420564) T4 el

H2 F71E0lY 2,311.534(p=0.0560264) T4 el

H2a fFrEEAY & -10,988.752(p=0.0424022) A A

H2b H] -5 A H & -2,354.534(P=0.1439694) oA o &9 Wk

370



5 R&D ot Za0| ME SEY I

o7 FA8I A, FHe R&D it 4
A F YA T A HFR ”7§°}°ﬂ°¢] “5H
g T4 o|F A@T 9ol WsHGAP)E ¥
7kttt 9ol Azt (avg gap post) & 7l
2R3 FA o] % ATy Y40 FBAT
tiu] e S Positive 15, 4std A4S
Negative aAF o FFIIAY. o] FES A
A0 g 7199 IREEY FES AR

UrEhH € AR 7]5dr.

2 Ao FAFAE(SCM) EXoIM e 24 o
dolo] o] Wl AR5 20 D92 FF3)sA
F4 st

4.3.1 FEBARSCM) o2 A BAT &

(7 AT (3070 Ahel sl 60704 F
303, 180078 BA13)

S EAH (SCM)E Ay (A E

(counterfactual) & F4317] Al BT HelA
VoA E 23] 7MY BAT(FAEAT) S T
Aot W O]D}.

7|4 2ted

% 34 BAZol AF2e WIS A9t o
8 2 71018 a 9eg ovla

gdolele] 2a%k(log op profit) &2 A3
o, A (3R ]{— & 27 (log sales),

AREZo] Z1(log equity)

73 g o;ﬂ
2022d)02 A

(2023~2024ki)i ?‘fo}%ﬂ\r/}. ﬂ?xl d3 9
AFFH(SSR: Sum of Squared Residuals) S 3
Aglsle ko2 HAZEdon o2 Ed 7 A
3 7 frakek AFA SAE Bl AT
APAFo = FPEATS 74 0}
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(£ 15)9] 81 d2e Adx ID 14 719L 54
T ID 16, 6, 29, 28, 792 P4 FAEA TR
ArgE, 2t 7199 7Rl 47 0.231, 0.1065,
0.0683, 0.0306, 0.0297 S22 =5t} o]&
SAT 169 7]de] a9 ddTe WAL A S 7}
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(% 15) F2 M= (¢4 b7zt 7kS4|

@7 TS A A F8 BAT ID 7}
1 1.0000 16, 6, 29, 26, 79 0.231, 0.1065, 0.0683, 0.0305, 0.0297
2 1.0005 17, 79, 26, 109, 28 0.1708, 0.1156, 0.0995, 0.0503, 0.0305
3 1.0001 26, 45, 30, 75, 38 0.4225, 0.2154, 0.0367, 0.0131, 0.012
4 0.9997 26, 30, 29, 98, 13 0.1925, 0.1346, 0.0574, 0.0178, 0.0155
5 0.9999 17, 16, 45, 48, 56 0.4002, 0.029, 0.0214, 0.0205, 0.0197
6 1.0000 45, 12, 30, 56, 38 0.707, 0.0134, 0.012, 0.0107, 0.0106
7 0.9997 29, 13, 79, 25, 36 0.4517, 0.2286, 0.0804, 0.0097, 0.0089
8 0.9998 16, 6, 45, 30, 12 0.4153, 0.1591, 0.0458, 0.0421, 0.0244
9 1.0000 26, 6, 29, 38, 40 0.1778, 0.0885, 0.0538, 0.0198, 0.0183
10 1.0000 79, 17, 52, 13, 29 0.5024, 0.2655, 0.0248, 0.0072, 0.0071
11 0.9997 17, 13, 28, 34, 109 0.2822, 0.0495, 0.041, 0.0354, 0.025
12 0.9998 6, 56, 45, 1, 2 0.6648, 0.3349, 1e-04, 0, 0
13 0.9999 26, 25,1, 2, 3 0.9677, 0.0322, 0, 0, 0
14 0.9998 16, 26, 13, 68, 22 0.0618, 0.0385, 0.0221, 0.0189, 0.0182
15 0.9997 29, 6, 26, 12, 40 0.0896, 0.0659, 0.041, 0.025, 0.0211
16 0.9991 34, 109, 28, 13, 1 0.714, 0.1654, 0.119, 7e-04, 0
17 1.0001 26, 16, 81, 68, 13 0.2354, 0.1909, 0.0327, 0.0217, 0.0181
18 0.9997 6, 30, 16, 48, 8 0.2558, 0.1534, 0.0446, 0.0153, 0.0152
19 1.0001 38, 45, 6, 26, 12 0.2795, 0.2693, 0.1371, 0.0917, 0.0138
20 1.0000 12, 17, 16, 6, 79 0.2968, 0.2205, 0.1149, 0.0195, 0.0105
21 1.0001 16, 26, 13, 25, 98 0.339, 0.2637, 0.0201, 0.0125, 0.0117
22 0.9998 16, 56, 93, 48, 12 0.2543, 0.0466, 0.03, 0.0291, 0.0258
23 1.0004 13, 17, 52, 28, 109 0.0983, 0.0834, 0.0189, 0.018, 0.0177
24 1.0001 13, 52, 26, 17, 36 0.3756, 0.3552, 0.1565, 0.0048, 0.0043
25 1.0000 13,1, 2, 3, 4 1,0,0, 0,0
26 1.0002 12, 56, 45, 67, 54 0.3164, 0.1463, 0.0147, 0.0142, 0.0136
27 0.9999 17, 13, 16, 34, 109 0.6027, 0.2861, 0.0244, 0.0097, 0.0057
28 1.0000 26, 12, 38, 40, 6 0.5019, 0.3365, 0.1106, 0.0051, 0.0032
29 0.9996 16, 45, 26, 1, 2 0.4192, 0.3661, 0.2143, 0, 0
4.3.2 A a3} (Negative, Positive) 270 15 (avg gap post) & A&, (£ 16) 2] A ¥
H] A 15 Negative(FHF) 215 F 9l 7=
o] 7IdE Aol AAFke] 3 EAT S
2020~20224¢] ARHRE FH0Z JZH B o Hg| e AFS BT
Azl Jgolet Aol Al ghole 3t Aol TAHCR avg gap post gk -13.57°4 -0.15
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firm_id avg_gap_post firm_id avg_gap_post

25 -13.56529096 23 0.04786341

26 -8.92141585 21 0.21390610

27 -5.33362500 19 0.28826064

5 -4.75546323 8 0.74889487

11 -4.05886950 20 0.86827212

22 -3.76855491 28 0.87800561

3 -2.58681177 7 1.31840374

12 -0.96642701 24 1.51704903

6 -0.14802702 14 1.61008114

1 1.89865594

18 1.95575820

2 2.12620529

30 2.16008115

10 2.28795438

15 2.43214662

2.64693907

9 2.95125608

29 5.57061392

17 9.07285588

13 9.14152985

Negative (3 2) 9 Positive (<) 20
Abol2 ey A FAd F et A4S Bt (B 17)E B4 A8 o] FAFA T o553
(ARt AR o3l ¥hH  Positive(F91) 15| Ao ”Xﬂ%k 2ol (Mean Gap) & 7]522 F
&3 2070 7199 A A Al o] dGole] AAFko] 259 545 899 Zlo|t}. Negative 152 9
AT ASUET ESdTH GRS A £5). N9 FEY len, o 279 Hid I
FHEAM(SCM) & B3l =&% avg gap post  ©] Aol& -4.902.2 YElsT}. ole A3 Al
© S 717H2023~20244) B GAEARAS] o) o F /1919 olelo] FREATA ul8) 3
o &3t ggold ddwe] dgold ke Hit A FAHOZ 4 907 FAYSS vldt. At
ol& gulatH, ol AA &3 AAE AH SHst w4142 719 1 HAF HlwA A, H e
71Eehe, A 54 o]F 7199 A4 Aolg B3l -13.6, #HYg2 -0.1482 Jeht HA g3p7t A
7199 dgd ke 724 A4S ez b vEoR BAEAUAS 4+ 3

Ehlle A E 2 dAET BHH - Positive 152 2071 7]‘§3§ T4
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effect_group Mean_Gap SD Min Max
Negative -4.90 4.14 -13.6 -0.148 9
Positive 2.49 2.57 0.0479 9.14 20

(F 18) 18¥ FR HiF i H|w
log_cur_liab log_nocur_liab log_rnd_exp log_g2b_sales

All Average 6.83 6.34 3.39 2.83
SCM Positive 6.71 6.47 4.46 5.88
SCM Negative 7.28 5.80 3.45 5.13

9]101] Aol 2.49% et ol
A ol ol5 7149 Fgolele] FHEAE
16 BEAom 24993 F/HeS g
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4.3.3 SCM Positive / Negative 1&9] 54
I} HA Hit v

A (SCM) £4 23} g2 G317} Positive

2 Yehd 71977 Negative® UG 7|9 +&
o
=

[e3]
H
R&D T4, 29 wl&, F5/04% FA4 vlFlA]
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gl A 74 54 Btk 53], R&D A& =
g &9 24 Positive 15°] Negative

53] =4 Uehd, SCM &3] E714
oz 284S 7S A (R 18) 34

[¢]
EAW(SCM) B4 Axo A A g3p7} Z3 A

A
(Positive) =& #4 4 (Negative) &2 UERE A
o ez 72t a9 8 24 WE Hid
A AT Hit3 v wek Aot}

FEEA = Negative L5 (7.28)¢] Positive 1
6.7 EY A4 Jehg 184 Fdol A A
o
=]

>

J A0 FE F S = AT v H R
A& Positive Z15(6.47)°] Negative L&
(5.80) Bt} A YEhY, A71FA dE8E7t w1
A71A8Q AT F271 ° A 7ol A

R&D FAR= Positive 15(4.46)°] All Average
(3.39)¢} Negative 1&(3.45)°l Blg] dA3] =
of, 7Ix g4l 9 A Z3tE e A54< T2
ool Wdd Zlor s, gk ARxg nE
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(E 19) SCM O5Y Zx1t o4 29f

i a4 o
o= H s Negative &9 4554 H|Fo| ] =&
TF%TZH %EH ur:lo] Ek ;(Hxi 7.];(4/\—101 110 ;\ 010 0 9]1:]
ce Tw - O o ~ m»u=
gy | Positive 2Ecl A1) AR P27} ¥ el g
1A G8Et w0 WY A AEEE B
R&D Sx | Lositive &<l R&D £ Sl v 3
N&ga 9@ ARE 78S 98t 20 A Z EXJo] weid Aoz Hol
zg s | G2BARED) vE RN Positive gl w8 _
TIAY AAES} =L VYGUSEE A g ] §95] UL Aoz Bl

Zeta o 2 R&D ¥AHlog rnd exp) 2 AHz2
| 2 logﬁgaf ales)olX &2 & H9Positive
IF2 7|3 ddodM T F37|aake] A vle

o

P

o] #& 79w R ajMEn, o]5o] FF A
ol st &l 2 or ot

W Negative 152 &34 Hl5o] =1, %
A1A AT AAXo] Yo R&D AZE He E
Ae Boln, A JF& 9] A K=
7Fse] =

oheE, o] 2@ Aol R 7Isiel L= A8
A& obd Fatgrolden, ofel me} obefoh 2
4 2FEE ARE E4E F7HE SR8t

e
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4.3.4 SCM Positive * Negative & 7t 9
A3t 24 83 B4

A g A TAE (SCM) < B3l B2 R&D
it Ea o] 719 &9 ddolddl nFl g
= AR o R ZH3IGt). ofd ek, FA Al o
T ART 7199 AAl o]l FEFAT A
#ET =4 Jehd 7193& SCM Positive 13,
A Uehd 7197E SCM Negative 1H22
ot

AYSHT mp5A H12 20264 22

Zt age 545 AWetaat f57A (log_cur_
liab), ¥#%% (log nocur liab), R&D H|-&
(log_rnd_exp), 22 "lZ&(log_g2b_sales)= A1
AR AR et 3AEA S AAEHA

1) SCM Positive L& Fgole] 2HE 7 +4]
SCM Positive 5= tdo2 A4
Yol Aol (avg_gap_post)ell ek 3=
AAe A7 (i 2007 2] R&D ¥l$€(log_rnd_
exp)d AlFE 0.3295(p=0.0028)% 5% <l
A BAHCR fofstA YEh, R&D A&
HHAor ggole AolE 0.33%F F7MI7=
J 2 Agaies drleth(p (0.01).

o v Z(log_g2b_sales)<= A7t 0.2587 (p
0.0239) 2 EAAcE Foun|dt FHA &S n
HoHp (0.05). vH, F4f FRE FAACE Fo

ug FA S Holx| gttt AA B Ay
Adjusted R-squared 7] 0.1612 % ol },
AR Fofek W7t EAlsta, F-SAFY p kol
0.00030.2 A7) Ro] EAROR I3 & 4
At

=, 44 W] a3H 0w A3 SCM Positive
I WelA e AR FA9EFS 334t
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(E 20) SCM Positive 15 24 A1}

Im(formula = avg_gap_post ~ log_cur_liab + log nocur_liab + log rnd_exp
+ log_g2b_sales, data = positive df)

Residuals:  Min 1Q Median 3Q Max
-2.9230 -1.4888 -0.6036  0.6947  6.2546

Estimate Std. Error t value Pr(ltl)

(Intercept) -1.7616 1.4912 -1.181 0.2404

log_cur_liab 0.1904 0.2017 0.944 0.3477

log_nocur_liab -0.0033 0.0957 -0.035 0.9718
log_rnd_exp 0.3295 0.1075 3.063 0.0028 **
log_g2b_sales 0.2587 0.1127 2.295 0.0239 *

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05°.0.1" "1
Residual standard error: 2.307 on 95 degrees of freedom
Multiple R-squared: 0.1949, Adjusted R-squared: 0.161
F-statistic: 5.749 on 4 and 95 DF, p-value: 0.0003461

25 RO 7 =2 I EEEA S A S-S on|dit 4.3.5 25 FAFAH(SCM) 4 4E g
2) SCM Negative L5 ggold] =2 g3 84 (% 22)= A=A (SCM) B4 AFE Positive
SCM Negative 155 o= ZA Al o]  IFH Negative 1o FE3l 72t 2FCl|A
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