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ABSTRACT

Cash management has always been an important issue in business management. If there
is a problem, it will affect the development of the company, and the amount of cash held
and R&D investment have a profound impact on the company. In addition to discussing the
correlation between cash holdings and R&D investment in Taiwan's semiconductor industry,
this article also analyzes whether R&D investment and cash holding decisions are affected
when the industry faces the COVID-19 crisis. The research sample is analyzed based on the
observations of 155 semiconductor companies in Taiwan from 2011 to 2020. The empirical
results verify the cash management decisions of Taiwan's semiconductor industry take R&D
investment as one of the considerations. Hypothesis 1: There is a positive correlation
between cash holdings and R&D investment in Taiwan’s semiconductor industry. The
analysis of the industry facing the COVID-19 crisis shows that the level of R&D investment
and cash holdings did not impact the COVID-19 crisis as supported by hypotheses 2a and
2b, by which their positive relationship of hypothesis 1 was supported. The COVID-19 crisis
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is like an adjustment variable, and it appears to weaken the impact of industrial R&D
investment on cash holdings as supported by hypothesis 3. In addition, the industries are
grouped into upstream, mid-stream and downstream industries according to different types.
Empirical analysis shows that when companies in upstream industries face the COVID-19
crisis, they tend to impact R&D investment on cash holdings as supported by hypothesis 4.
This study sincerely suggests that the government continue to support industrial
development through policies such as relevant regulations, R&D innovation subsidies, or a

favorable employment environment.

Keywords: Semiconductor, Cash Holdings, R&D Investment, COVID-19 Crisis
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Z - BERPERERHASRHA RS AZHRNE

()% B2 FR A% (Pearson ) AH [ o3 A7 » BR x5 3 SR BT 5 88 2 2 o 2 FHBA (R 850 0.32
HEE (BEKE 1%A) - HEEIEMRE - TEARRmE 1 -

(MR EE TR 4> PHFis e FRGE R 0.611 HRIEREE - 6 (1
FA 0 2021) WIMTFESE AR > BUZRFARIFEEGR 1 -
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* 3 AEE I — RO SRR

- L (N=785) i (N=336) T (N=402)
é
SEHH HELoHE 7 S8 T S B HELoHE 7
TR ¥ (CASH) 32.03 16.82 20.51 13.27 21.97 13.42
MR EREERRE
14.02 8.03 4.43 6.40 3.54 9.26
(R&D)
DT 1) B & SR
459.22 333.90 273.86 186.41 314.79 239.61
(CURRENT_R)
AfEtb® (LEV) 25.69 14.60 36.73 19.12 33.20 15.52
B PR OFE 75 R OBN %
6.85 21.73 5.72 34.41 7.41 18.28
(ROE)
EERME (ROA) 5.59 12.88 5.05 10.37 5.18 11.49
& % Fl Bk & %
114.90 3054.55 92.82 1383.79 28.81 603.37
( DPROF_GR)
WEE KR E R
45.57 976.66 11.60 27.84 7.63 29.44
( ASSETS_GR)
ANEIEE (SIZE) 14.57 1.41 15.92 1.86 15.58 1.44

BRI © AR -

* 4 SR HEPENZERE TR

e« e FFA SR (CASH) B A& T{H
ot EEMHZE (R&D) 0.611 15.365**"
JiEjthZ (CURRENT_R) 0.017 10.893**
AfEEEZE (LEV) -0.086 -3.041"*
B A s #R B %R (ROE) -0.086 -3.370*"
EERMZE (ROA) 0.574 10.898™**
Mit& #Fp &% (DPROF_GR) 0.000 -0.622
MAEFER R (ASSETS_GR) 0.001 0.840
NHEIFE (SIZE) 0.100 0.432
N 1454

Adjusted R? (%) 35.5

it 0 TTAER 1% 2 B KR -



BRISRE - 5Ril5E - PRI R HEMEE R A ZBRRRINTEIMR Z HETRR 469
— ¥ BREZXAM

= ~ COVID-19 G5 FIH R SR FHEMR A FE

Folgad COVID-19 fatf it 208 B G e 5k 2 I e A BT A2 & 70 bl
& FMHBEENSOR 5 - £ 5 M)A T EEREE(2e) - EEER CASH
GREFFAR) - EHEHBH R R&D (WH5tsEE A* ) # COVID (COVID-19 i)
SR Hek KBRS R LOEER I EER COVID (58 /-0.714 > {HARFH
E BR SRR o NI COVID-19 Bl & 52 8 52 78 - 500 7 SR i R & B H UR
WK T 53 BRHBUR A ST 72 a2 BT ©

RSWAL(2)FH Z T R AL(2b) - JEEELAR&D » 5 5 S8 R G R A R
COVID-19f@ < B 8 Hoo Ry A i A e il S B A i o3 A 45 SR COVID (R 85 £5-0.464 -
Rt RAEHE B R ERBE AR > WILCOVID-19E I~ i B Z g gk
TR AR BIRAE T B REUR A S 7E AR 2RI ©

9 ~ COVID-19 fE T A $ 30 & 7R BT 88 A 2 SRR B 4

EAT UG | s RIGH > 2B FERER MR/ AR SR RAEE
EEZE  S5RE—D RS COVID-19/@ ¥ it AR e [RE0 L2 G E R E 2 RN E
b AR E 2% T B BRI A (3) 311 27 18 COVID- 19 /& 1 BLifF 3 # A 2 A05[IH (COVID
R&D) - LIEEEECOVID-19/@ i R b 35 1 ABUR &R AR ER PR > [EROEELE
SRATKICOVID x R&D ZATRIA G E F5-0.11 H BHEE > BRI B 2R A
FECOVID-19/E %55 L IR R A SR SRR FE - FFa AT 7EHEHR3 -

Fi ~ COVID-19 A B3R 77 BT R A Z SRR — K F R E R

AR PRET AW TR 4 0 R AIRAT B AR L~ o~ NiFE s k=0T i%
A iE R/ N R Z B TSR MR 7 R T HYH 6 AR HAIGE R - (1) -
Q) fy LR A S GG R - WOLG) ~ (DR P E R E N ITEER - MALe)
(6) Ry NIEE RN AT R > P RAL2) ~ (4) ~ (O)FIFERET S T ER A )N A
COVID x R&D (Hf#+ A8 COVID-19 Gt ) X HAEH -

A TEIFE R S o S R AR B RPARVRCR » RIBER 7 i)~ )~ 5)Z2%
TR ERE TSR TR AGEREEEEZER SR AR - IR EHE
FESEH Z S AM SR AR ESNT AR 1 -
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5 e 2 ZAEE o iras R
e CASH R&D
fe g8y (1) @
. 0.230™"
HEFFAZR (CASH) (15.34)
N 0.610"""
e EE A% (R&D) (15.34)
-0.714 -0.464
COVID-19HAfE] (COVID) (-064) (-068)
B N 0.017™" -0.007™
MEItE#% (CURRENT_R) (10.89) (-7.55)
L o -0.085™" -0.078™"
AfEE®E (LEV) (-3.02) (-4.53)
s -0.086™"" 0.017
Het B 7 2B % (ROE) (-3.38) (1.05)
o . 0.576™" -0.225™
B EHRBIZE (ROA) (10.92) (-6.79)
sy s s B o -0.000 0.000
Mtz F#FI K% (DPROF_GR) (-0.58) (0.74)
e 0.001 -0.000
WA ER R (ASSETS_GR) (0.80) (-0.30)
o 0.104 -1.152™
AHEIFE (SIZE) (0.45) (-8.28)
N 1454 1454
Adjusted R? (%) 35.5 23.7
FE 1 TR 1% BHEKEE T RER 5% B K -
2-OF R tfE -
6 e 3 2 AuEE o iraS R
JEE g - WEFAZR (CASH) B &L T{H
4R (CASH) 0.615 15.466"""
COVID-19#ffE] (COVID) 0.740 0.576
COVID-19#Af (COVID) x5t & & fi%= (R&D) -0.110 -2.269™
7B ® (CURRENT_R) 0.017 10.946"

e
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o

AfEtE® (LEV) -0.089 -3.145"
H B 25 E1 %% (ROE) -0.086 -3.370"*
EEMH*% (ROA) 0.573 10.871"**
% FFE E% (DPROF_GR) -0.000 -0.651
LB FE R E% (ASSETS_GR) 0.001 0.867
NEIHIE (SIZE) 0.118 0.511
N 1454

Adjusted R? (%) 35.6

ik 0 TTRER 1% 2 BIE KA TR S% B KA -

xR 7GR 4 2R AT R

FEZH N3 3 i 2 T
REFAE
(CASH) )] () 3) 4) (5) (6)
s EE AR 0.467""" 0.467* 0.299** 0.320™* 0.594"** 0.588"*
(R&D) (6.83) (6.85) (3.37) (3.56) (6.05) (5.92)
COVID-198ARS -2.517 0.011 2.265 5.234" -1.438 -2.205
(COVID) (-1.50) (0.01) (1.23) (1.89) (-0.73) (-0.77)
COVID-19AR4
(COVID) x -0.122* -0.475 0.197
b 9% 3 e = (-2.09) (-1.43) (0.37)
(R&D)
REhEh= 0.015" 0.015"* 0.028"* 0.028"* 0.012** 0.012*"
(CURRENT_R) (6.94) (6.94) (6.11) (6.13) (3.53) (3.49)
BfEER -0.147** -0.156""* 0.018 0.014 -0.123* -0.123*
(LEV) (-3.02) (-3.20) (0.41) (0.32) (-2.19) (-2.20)
s B HEE 2 S I -0.221%*  -0.222™* -0.066"* -0.063* -0.061 -0.062
(ROE) (-3.40) (-3.42) (-2.72) (-2.60) (-0.34) (-0.35)
& R % 0.765" 0.759"* 0.618"* 0.597"* 0.454 0.454
(ROA) (7.15) (7.10) (6.52) (6.24) (1.64) (1.64)

e
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ERT

DTREIEF R AES 0.000 0.000 -0.000 -0.000 -0.001 -0.001
( DPROF_GR) (0.53) (0.54) (-0.61) (-0.80) (-0.57) (-0.56)
R ERER -0.001 -0.001 0.012 0.020 0.037 0.037

( ASSETS_GR) (-0.39) (-0.39) (0.53) (0.88) (1.61) (1.59)
N EHRE 0.524 0.581 -0.385 -0.328 0.423 0.419
(SIZE) (1.33) (1.48) (-1.20) (-1.02) (0.88) (0.87)

N 781 781 334 334 400 400
Adjusted R? (%) 27.6 27.9 40 40.2 17 16.8

ik 1 TR 1% 2 B KR TR S% Z BE KR TR 10% Z BIE KR -
2O R tfE -

Foffaf COVID-19 e 2 - EERTH A AT 351 A B COVID-19 Gk Z 5 B.1F
H > A0MRAL(2) ~ (4) ~ (6)FEREUR - BfL(2) 2 Wts& % AEL COVID-19 B2 XA {FH
EHHEZARPER AR (B=-0.122 1 t=-2.09 1 & 7 fr(2)) - MMAL4) ~ (6)
s NRZ K EFRRBEE LB RAR - JRAE LfE K # A S COVID-19
etk - R AR R AARAARPE - S LFEEENE 2 R R AIE R
E B R (B=0.467 ; t=06.83 & 7Mfr(1)) > & B SEH#H A SR & A 7R
&t 4 > JRE COVID-19 /&% 36 1 IR G A BB R A Z B (R - T~ TR
EREENFER GRS - TS0 E R IR SR A R 7 SRR R0 bl Ry
20.51% K2 21.97%81 4.43% J 3.54% » 1 B 7E SR ARHVMK - NERAE &M -

h -~ SEemEER

ASTLAREE B BT R G - R R T R R A N
Fil COVID-19 fif > BRIGH (I8 LRI THEHERAS DHATYE
BRI MR 2021 FE AL B > MFRFE (Martines et al,
2019) FF9E 2B AR 5 S IR BRI (EAEFTEFFSE A 2 3 0 1)
)1 -
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(U1 A B &5 A B IEAHRE

ARG 1 BRessR o MR AR eRE B IEHER @ SRAAHREE L EE
7 FE Ry (R FE R I BG b 38 35 AR - BB AT AR A 2 - DIRIE & B2
ETERIBCR B iR A - SN RFAEN I > N8N T ER AEBR - K
VEBERGFEHEE{ % A (2021) - He and Wintoki (2016) & Chi and Sun (2017)
AR SRR -

(Z)COVID-19 e SR 57 52 B3R B R A BT S A

i 2a B2 2b EEAER > COVID-19 s FE R Bl B SR BT A -
HAEMER 3 B3~ > 5C3kIH (COVID x R&D) & [FAEEFER &F7H » NIt COVID-
19 AR R A BB ARERCR - G | EBEURT SR AR SR A I
B A iR 3 2 XRIE (COVID xR&D) BEFEEFE » NILZE g
FESEAEH ER COVID-19 i » &8 AR B RA Z00R -

(=)COVID-19 etk & [FP 2 L d SRR A EyEE R A

FRS B~ o~ NI R SRR SRR A [FAS BGR BN RE (A IR - T~ R
BE - D EHETE TP B 1C 3eatiE i - i LA IC R ERSEFESE - TF
FRAFE 1C B - B BUEPR TS - LI S0 R K IR & R A R 5T
R g h ~ NIFERARN S LF IC 3eatE R R B E mekat  FFEm A
A REFEFE SR TSN T A F > o~ NS A R A A AR - HERA
RE L R E A RE(R > Hibd ~ T2 COVID-19 fEi#FehdEH SR A B
R AZ B REA B -

=~ EER

AT 7E B B2 Al B RRTE I PR BT 10 S 3R <o FF A BT 38 4% A 7 B8 {4 3 s 7 70 Bl 3% 2 5
B - TSR G DA RS A S R BB IaSE IR - S 28 g E ¥ o BB R A Bl
1 A EA IEAH B B A S A B e R A /KR 53 5152 COVID-19 fa & HAR s2 2
{H COVID-19 et A 2 MR AR ESFAEAFE - H COVID-19 Eiul[FE
S ET G LI AR SR AR 2N > BIME ke S8\ 5 mEEE COVID-19 &
e o B AHRR B Kt RO S B OB R B BV BT T > SR —ENER -
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= BHER

AT Y B B RRAE R R 5 - 25 G A T (b SR 3R e BT SR e A2 B (A iR T
T 38 27 S ETR » BF9EAG DL COVID-19 i Ry s BT B o i 4s 58 - SR BLe R Ao
WreE e ABA IAERE - Dbt Ed I AR S EBUAR B ERNERZ — - COVID-19 &
SHREIR 73 Rl 2 B S i S8 P N B iR /K - RIS T8 B RO s /KA SR AZ SR Al e
s BERRGEEHERBEHRZBESE - [ EEVEEALE COVID-19 &
INH G B SR A KE RS g 8H SoKEE - H COVID-19 B E &
[F R ETT 3 R ABR B R ARV BN o RIME BRSNS HER COVID-19 B - %
B E R SR BB RS E R EE B > R —EER -

9~ BESERR SRR TR
()W FE IR

FEREXRZHSRHAPZERNZERS AR GRS MERAHNREREZE
ki COVID-19 et 2 2 28t - f2ft H RUeial Hit EE L E - H%& > Hit
BN RN RE R B E R IR A BAR 8N IR R ST FE Rl -

(DRI 72 R

FERERTZERFERF ALY 2 > HMEBUTEBF R MEEZRAABREAR - ¥
&R Bh B A AL SR BRI F R - FR IR A SR SR I - J el it 7 5 0 ) i i
COVID-19 Ei¥FEARSEMHET - (AL R HE R SFA RS AREEN - TR
FEREUR B LAy BUE B Btk o ARARAIBTZE m B HA BT 72 05 A G40 A & B g -
Efi D ARRBIEFE 75 > #UES E 2RISR R -
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