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The Influence of Business Cycles on the
Company’s R&D Expenditures, Capital Expenditures

and Future Performance

Advisor : Dr. CHENG-JEN HUANG
Graduate Student Name : HSU YUNG-MENG
Graduate Student No. : G02437010

Abstract

This study uses information electronics industry and metal and mechanical
industry as the research object to examine the impact of business cycles on the
relationships among R&D expenditure, capital expenditure and the company's
future performance during 1998 and 2016. The empirical results show that (1) R&D
expenditures have a positive impact on future accounting performance and firm
value. (2) Capital expenditures have a negative impact on future accounting
performance and firm value. (3) When the economy deteriorates, R&D expenditures
will have a negative impact on future accounting performance, but it will have a
positive impact on future market value. (4) When the economy is in recession,
capital expenditures have a positive impact on the company's future accounting
performance and corporate value, and the time lag effect will occur in the next two
year.

Keywords: Business cycles, R&D expenditures, Capital expenditures, Accounting
performance, Firm value.
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NI 5 fiis i fI; ASSET 4814 F & 43 -

2.+ #(TQ)

AR ;L“ z2_ & -/% 1% i % * Tobin’s Q it 5 g}?—% ;}F] 1= fg_%{l = N Pk Chung
and Pruitt (1994)#74 & {3 i* enTobin’Q iT i & & 8 H T K 40T
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ROA TQ RD CE BC SIZE OWN YEARS LEV GW
ROA 1.000

TQ 0.488™"  1.000
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1. ¢ % Pearsontp B % #c o

2. w7 L 1% F K 5 *4 7 %R ¥ kI 5 *% R id 10% 0BT K E
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T+1 T+2
% e piE % ¥ piE

RD 0.0437 (0.000) 0.0681 (0.000)
CE -0.1397" (0.000) -0.11777 (0.000)
BC 0.0024 (0.174) 0.0084™" (0.000)
SIZE 0.0042"" (0.000) 0.0020™" (0.008)
IND -0.0025 (0.242) -0.0033 (0.135)
OWN -0.0149™" (0.000) -0.0159™" (0.000)
YEARS -0.0012"" (0.000) -0.0010"" (0.000)
LEV -0.1825"" (0.000) -0.1518™" (0.000)
GW 0.0384"" (0.000) 0.0277"" (0.000)
N 11290 10439
adj. R 0.191 0.160
F 297.0851 221.4253

=
1 %%% 4 57 1 1%8E % R 5 ** A 7 500erkE F K 5 * & 7 12 10% kg F KR o
22RD:# 3 £ 21 CEA AL N IBCL B F ARISIZES & 7 45  IND S & % %4

OWN 3 #5 #1414 ; YEARS S &> 28 LEV S § F1t F S GW 3L & £ 3 & F
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T+1 T+2
% i piE % piE

RD 0.3463" (0.000) 0.3741 (0.000)
CE -0.4024™" (0.000) -0.3022" (0.000)
BC 0.1352"" (0.000) -0.0097 (0.501)
SIZE 0.0080 (0.141) -0.0234"" (0.000)
IND -0.0025 (0.884) -0.0191 (0.254)
OWN -0.0083 (0.558) -0.0143 (0.312)
YEARS -0.0100™" (0.000) -0.0094™" (0.000)
LEV -0.81497 (0.000) -0.6956 (0.000)
GW 0.1672°" (0.000) 0.1534"" (0.000)
N 11290 10439

adj. R? 0.098 0.097

F 137.9012 126.1704
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.

1%%% % 57 i 1%enBg F oK I 5 %% 4 7 50 kg F oK I 3 ¥4 57 21000k F R o
2RDEF# L 0 iCES FAL N BCs B4 A%k SIZES 2 @ 2455 IND 5 A % %% OWN
5441314 S YEARS: 2 E#c LEVE f ftF S GWE £ 4 £ %
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T+1 T+2
D¥ 'S pie i piE

RD 0.0505 (0.000) 0.0770 (0.000)
CE -0.1387" (0.000) -0.1319 (0.000)
BC 0.0011 (0.818) 0.02207" (0.000)
RDBC -0.0155 (0.118) -0.0260" (0.018)
CEBC -0.0023 (0.856) 0.0430" (0.002)
SIZE 0.0042"" (0.000) 0.0021™" (0.005)
IND -0.0026 (0.229) -0.0034 (0.131)
OWN -0.0149"" (0.000) -0.0160" (0.000)
YEARS -0.0012"" (0.000) -0.0010™" (0.000)
LEV -0.1822"" (0.000) -0.1523™" (0.000)
GW 0.0385 (0.000) 0.0281" (0.000)
N 11290 10439
adj. R 0.191 0.161
F 243.3082 182.7389

B

1%%% 4, 7 & 1% B 5 oK 0 %% 77 5% AT K § X4 7 £ 10% 08 F K o

2RD:F 4 4 1 5 CEL FALY S BCE R F /% ; RDBCE 4 £ 121 B § (A% 2 477 ;
CEBC: Fa4 et B4 2% ;SIZES 2 P45 IND: A % %% ; OWN 3 #7414
fi s YEARS: & » £dc s LEVE f /it % S GWE g ¥4 £ %
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A6 R FHBHFFAD CFALNEIP AR SR B PP
T+1 T+2
% e piE % #c pie
RD 0.27637 (0.000) 0.4172" (0.000)
CE -0.4034" (0.000) -0.3755 (0.000)
BC 0.1406™" (0.000) 0.0605 (0.105)
RDBC 0.1597" (0.043) -0.1264 (0.126)
CEBC -0.0001 (0.999) 0.2219" (0.029)
SIZE 0.0079 (0.146) -0.0232"" (0.000)
IND -0.0018 (0.913) -0.0192 (0.251)
OWN -0.0085 (0.548) -0.0145 (0.305)
YEARS -0.0100™" (0:000) -0.0094™" (0.000)
LEV -0.8170" (0.000) -0.6979" (0.000)
GW 0.16637" (0.000) 0.1557"" (0.000)
N 11290 10439
adj. R 0.099 0.098
F 113.2237 103.8925
Ea

1%%% 4, 7 & 1% B 5 oK 0 *%4 7 5%:RE 3 K B 5 %4 7 if 10%:08E F K O o
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ZEBLEVE fFvF I GWE S E X EF
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AT 2P R AEAgL N s F AL IS

|

Ak € F oz B

T+1 T+2
% B piE % ¥ piE
RD 0.1685 (0.000) 0.1916 (0.000)
CE -0.1422"" (0.000) -0.1223"7 (0.000)
BC 0.0058™" (0.004) 0.0086" (0.000)
SIZE 0.0011 (0.210) 0.0000 (0.968)
IND 0.0014 (0.562) 0.0006 (0.820)
OWN -0.0128™" (0.000) -0.0132"" (0.000)
YEARS -0.0005™" (0.000) -0.0004"" (0.000)
LEV -0.15117" (0.000) -0.12477 (0.000)
GW 0.0654" (0.000) 0.0422°" (0.000)
N 6134 5551
adj. R 0.258 0.220
F 237.6070 174.7385

E

1. %% % 7 i 1%enBg F K I 5 %% 4 7 50 kg F oK I 1 ¥4 7 21000k F R o

22RDEA3 L4 iCEZFAL N BCARF 1A%k 1 SIZE: 2 P4 IND: & % %4 OWN:
A4 5 YEARS S & = 8 s LEVE f fv 5 S GWE S £+ & %
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FAB PR AFFAFLA N S FTALNH LT AKR? FH EL P

T+1 T+2
8 113 piE 8 'S pie

RD 0.5087" (0.000) 0.5583" (0.000)
CE -0.3527" (0.000) -0.2870"" (0.000)
BC 0.1608"" (0.000) 0.0352" (0.043)
SIZE 0.0112 (0.123) 0.0033 (0.655)
IND 0.0182 (0.367) -0.0025 (0.903)
OWN -0.0139 (0.404) -0.0226 (0.175)
YEARS -0.0070"" (0.000) -0.0059"" (0.000)
LEV -0.9109 (0.000) -0.7862" (0.000)
GW 0.44117" (0.000) 0.3256 " (0.000)
N 6134 5551

adj. R 0.137 0.106

F 108.7381 74.3950

1. %% 4 5m  19% B 3 K 3 5 %4 7 5%eBg B K 5 %4 7 21006087 F K O o
2RD:FH £ 4 ;CELF AL 4 7 BCE # 4 % i SIZES 2 P43 IND: 2 £ %4 OWN: 7
#1314 ;) YEARS: & » il s LEVE i W3 S GW A ¥ 3 £ 5
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2492 PRFABERF ABREFEF LD T AL E AP S R 55
2
T+1
% # piE 4 piE

RD 0.1910 (0.000) 0.21417 (0.000)
CE -0.1338"" (0.000) -0.1369 (0.000)
BC -0.0055 (0.323) 0.0201"" (0.001)
RDBC -0.0501"" (0.002) -0.0643™ (0.000)
CEBC -0.0240 (0.115) 0.0478™" (0.003)
SIZE 0.0011 (0.221) 0.0001 (0.902)
IND 0.0012 (0.621) 0.0005 (0.852)
OWN -0.0127" (0.000) -0.01317" (0.000)
YEARS -0.0005" (0.000) -0.0004 (0.000)
LEV -0.1502"" (0.000) -0.1249 (0.000)
GW 0.0658 " (0.000) 0.04317" (0.000)
N 6134 5551

adj. R? 0.259 0.222

F 195.8536 145.2910

T -

L% % 5% i 1% 0BT % K3 5 ** 4 77 5% 8T F -k 3 5 %4 o7 12 10%08g F -k I o

2RD:EF 4 2 3 CES a4 M BCHH# /% RDBCA A4 £ 1127 § § y5%k 2 %% ; CEBC:
FALNE R F ERIASIZES 2 7240 IND: & ¥ %8 OWNE 45413 & s YEARS 5 &
FEHGLEVE f 5 S GWE g2 £ F
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2410 2P WA PR F RREFAF AN FTALIE P AR HHE

2 B
T+1 T+2
¥ : o piE i piE

RD 0.5051" (0.000) 0.5912" (0.000)
CE -0.3496"" (0.000) -0.3666 (0.000)
BC 0.1582"" (0.001) 0.1116" (0.016)
RDBC 0.0086 (0.950) -0.1055 (0.464)
CEBC -0.0092 (0.943) 0.2518" (0.049)
SIZE 0.0112 (0.123) 0.0036 (0.623)
IND 0.0182 (0.367) -0.0023 (0.910)
OWN -0.0139 (0.403) -0.0229 (0.172)
YEARS -0.0070"" (0.000) -0.0059"" (0.000)
LEV -0.9109"" (0.000) -0.7889" (0.000)
GW 0.4409°" (0.000) 0.3283"" (0.000)
N 6134 5551

adj. R 0.136 0.107

F 88.9395 61.2837

E

1%wx g 2 3 1964087 5K IE 1 %% A 7 5%:nBT F K 3 XA 7 i 10%:08E ¥ K OE o

2.RD: #3 x HCER T A4 1 BCs # # A% RDBC:Z % L 112 § 5 #%k 2 %7 ;CEBC

AREALNEF FRBRARI SSIZES 2 @ RH0 5 INDR A& ¥ %8, OWNE #2413 &

YEARS: & = ##c; LEVS f % ; GW5 g £ £ 5%
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2411 EERBIFAFLAD S FTALOF ST AR EI L BE

T+1 T+2
8 113 piE 8 'S pie

RD -0.0095 (0.198) 0.0037 (0.645)
CE -0.1152"" (0.000) -0.1136" (0.000)
BC -0.0013 (0.693) 0.0064" (0.085)
SIZE -0.0036 (0.247) -0.0216" (0.000)
IND -0.0074 (0.059) -0.0065 (0.122)
OWN -0.0166 (0.000) -0.0196 (0.000)
YEARS -0.0022™" (0.000) -0.0019™" (0.000)
LEV -0.21487 (0.000) -0.1850" (0.000)
GW 0.0223"" (0.000) 0.0156" (0.000)
N 4589 4005

adj. R? 0.162 0.147

F 99.3995 77,9149

[

1%%% 4 o7 i3 1% 88 5 KO0 5 %% 4 o7 5%k KR § x4 T @ 10% 0 F K -

2RDEF# L 4 CEAFAL M I BCERF 1k ISIZESZ 2 P40 INDS & ¥ %4 OWN:
#1318 5 YEARS: & = ##c; LEVS § g ;GWa g £ 5
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2412 FERBIBEEE LN FAL B A K B B2 BT

T+1 T+2
T i piE s e piE

RD 0.3287 (0.000) 0.27127 (0.000)
CE -0.3905 (0.000) -0.3080"" (0.000)
BC 0.1176" (0.000) -0.0552" (0.031)
SIZE -0.0574” (0.013) -0.2155™" (0.000)
IND -0.0246 (0.396) -0.0346 (0.237)
OWN -0.0079 (0.754) -0.0201 (0.425)
YEARS -0.0123"" (0.000) -0.0129"" (0.000)
LEV -0.6698" (0.000) -0.5642"" (0.000)
GW 0.0357" (0.036) 0.0196 (0.244)
N 4589 4005

adj. R 0.071 0.090

F 39.8520 44.9782

R

1**% 4 7 i 1%nkg -8 5 ** 4 7 500k -k 5 %4 5 10% %8 F R E -

2RDZ A3 L B S CEZ AL N S BCA A F A%k SIZEZ 2 9L INDZ 2 % %#c; OWNZ 422
#1318 ; YEARSS & = B LEVE f v 3 GW S ¥ £ %
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4183 EERE IR F RBEFAF RN S FAL M E 2T Ak g 5%

2 F

T+1 T+2
% #ic piE % dc piE

RD -0.0089 (0.352) 0.0083 (0.396)
CE -0.12417" (0.000) -0.1257" (0.000)
BC 0.0075 (0.385) 0.0199" (0.035)
RDBC -0.0023 (0.868) -0.0145 (0.342)
CEBC 0.0250 (0.270) 0.0384 (0.121)
SIZE -0.0036 (0.248) -0.0215™ (0.000)
IND -0.0072" (0.063) -0.0065 (0.124)
OWN -0.0166" (0.000) -0.0198™" (0.000)
YEARS -0.0022"" (0.000) -0.00197" (0.000)
LEV -0.2149" (0.000) -0.1854"" (0.000)
GW 0.0226"" (0.000) 0.0162"" (0.000)
N 4589 4005

adj. R 0.162 0.148

F 81.4242 64.0353

Ea

1. *%% 4, 77 35 1% PBE K 0 5 %% 4 7 5% :rBE % oK B 3 %4 7 12 10% 0k K F o

2RD:LA# 4 1 ;CEL FAA N ;BC: &4 % s RDBCL A4 4 11§ § (A% 2 %77 ; CEBC
AFALMERF AR LRI SIZES 2 A RN INDS A ¥ %8 OWN 3 #7417 & 5 YEARS
SE:EHLEVS | % S GWS g4 E %
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AL G ERB R FRBRFAEAD T AL NE LA AT SR E

2 35
T+1 T+2
% B piE % 3k piE

RD 0.2640 (0.000) 0.3025 (0.000)
CE -0.3944™ (0.000) -0.3563" (0.000)
BC 0.1181" (0.066) 0.0003 (0.997)
RDBC 0.1462 (0.149) -0.0934 (0.378)
CEBC 0.0063 (0.970) 0.1559 (0.364)
SIZE -0.0573" (0.013) -0.2149™ (0.000)
IND -0.0236 (0.416) -0.0347 (0.236)
OWN -0.0081 (0.747) -0.0207 (0.411)
YEARS -0.0123" (0.000) -0.0128™" (0.000)
LEV -0.6726" (0.000) -0.5662" (0.000)
GW 0.0350 (0.041) 0.0222 (0.192)
N 4589 4005

adj. R? 0.071 0.090

F 32.7987 36.9243

i

1%%% 4 7 i 196088 ¥ 0K 0 1 %% 4 7 5Y%chkf F KI5 XA i 10% kT F Kk o

2RD:EF4 41 ;CESFA4 M ;BC: B4 % ;s RDBCS 7% £ 91 § § (%2 %51 ; CEBC
SEALNERF ARAKIT S SIZES & P AH 5 INDS A £ %#; OWNE #2417 & 5 YEARS
e #Ef LEVE B fﬁ xS GWE £ 2 £ F
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24158 L0 s F AL AEHR)H P AR B B

T+1 T+2

% ¥ piE % ¥ piE
RD 0.0033" (0.000) 0.0038" (0.000)
CE 0.0001 (0.825) -0.0011 (0.100)
BC 0.0059" (0.001) 0.0104"" (0.000)
SIZE -0.0018" (0.076) -0.0032"" (0.003)
IND -0.0066" (0.002) -0.0073"" (0.001)
OWN -0.0158™" (0.000) -0.01717" (0.000)
YEARS -0.0008™" (0.000) -0.0007"" (0.000)
LEV -0.1782"" (0.000) -0.1529" (0.000)
GW 0.0290 " (0.000) 0.0197 (0.000)
N 11762 10910
adj. R? 0.169 0.145
F 266.8837 206.0485

A

1. %%% 4 7 3 10680 % KO 5 %% 4 7m 50crBa 3K 0B 5 * 4 77 12 10% kg 3K F o
2.RD:A% 4L 41 ;CEZ T A4 5 ;BCAH F % : SIZES 2 745 IND: 4 £ %4 ; OWN
S H0AlE S YEARS: 22 28 LEVE f 005 S GWE g2 £ %

49



ZAL6FHF LN FALNGHE)H P A LD F Y L B

T+1 T+2
% ¥ piE % ¥ piE

RD 0.0289" (0.000) 0.0175 (0.000)
CE -0.0050 (0.303) -0.0006 (0.899)
BC 0.1000™" (0.000) -0.0164 (0.252)
SIZE -0.0109 (0.172) -0.0379™" (0.000)
IND -0.0305" (0.069) -0.0186 (0.271)
OWN -0.0073 (0.602) -0.0204 (0.148)
YEARS -0.0082"" (0.000) -0.0087" (0.000)
LEV -0.8054"" (0.000) -0.7540"7 (0.000)
GW 0.0978" (0.000) 0.1046 (0.000)
N 11762 10910
adj. R? 0.094 0.089
F 136.9133 119.4956

e
1%%% 4 n i 1% B % KB 5 %54 1 5% chBE B KB Y4 1 i 10%:0kE F K o

22RDLA3# L N JCEAF ALY i BCA R4 A%k SIZESZ 2 @ % 1 IND: & % % # ; OWN
SEAIAE S YEARS S & 2 s LEVE f v S GWE £ & %

50



LALT B F BREFF LD S F AL N(GHE)E 2P 2 k g3
2
T+1 T+2
% piE 4 piE

RD 0.0047 (0.000) 0.0047 (0.000)
CE -0.0003 (0.647) -0.0016™ (0.031)
BC 0.0079™" (0.000) 0.0112"" (0.000)
RDBC -0.0027"" (0.000) -0.0019™" (0.000)
CEBC 0.0007 (0.422) 0.0010 (0.251)
SIZE -0.0018" (0.075) -0.0032"" (0.002)
IND -0.0069"" (0.001) -0.0077"" (0.001)
OWN -0.0157" " (0.000) -0.0169™" (0.000)
YEARS -0.0008™" (0.000) -0.0007" (0.000)
LEV -0.1772"7 (0.000) -0.1521"" (0.000)
GW 0.0287" " (0.000) 0.0195°" (0.000)
N 11762 10910

adj. R 0.172 0.146

F 223.5315 170.9862

L

L% % 7 2 1% 08§ KO 5 %4 57 5% B ¥ -k O 5 % 7 32 10% 087 F R oF -

2RDFF# L CEZ FAL 3 BCLE R4 % RDBCLAH L & J § t5%k 2 %78 ; CEBC
AFE AL MR FREEIRE S SIZES 2 PN INDE & ¥ %38 OWNE #4131 & 5 YEARS
e EBGLEVS 5 CWL ERH &S
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2418 F F FRHFAFLN - FTALNGHEHE)E P AP HFE

;gg%

"
T T+2
% fc piE i ¥ piE

RD 0.0184 (0.000) 0.0182" (0.000)
CE -0.0027 (0.624) -0.0095 (0.082)
BC 0.0844"" (0.000) -0.0257" (0.079)
RDBC 0.0198™" (0.000) -0.0009 (0.761)
CEBC -0.0023 (0.731) 0.0264"" (0.000)
SIZE -0.0110 (0.170) -0.0387"" (0.000)
IND -0.0279° (0.096) -0.0197 (0.245)
OWN -0.0084 (0.550) -0.0207 (0.142)
YEARS -0.0084" (0.000) -0.0087"" (0.000)
LEV -0.81307" (0.000) -0.7528" (0.000)
GW 0.0999™" (0.000) 0.1061" (0.000)
N 11762 10910

adj. R? 0.097 0.090

F 116.1797 99.2401

S

1% 4 77 35 1%nBg K 0 5 %% 7 5%6:nBE F oK 3 ¥4 7 12 10% 08 K E o

2.RD:F 4 4 1 ;CEL F4A4 % ;BC:# 4 % s RDBC: A4 £ 197§ § % 2 %97 ; CEBC
AFALMERF AR LREIT S SIZES 2 A RK INDS & £ %% 5 OWNE 417 & ; YEARS
Sz EBLEVS R OWE fE S E
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