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Abstract Most previous studies found a positive relationship between the value of a firm and its R&D
investments. This research measures the impact of the timescale of the R&D investment of a firm on its value
using panel vector autoregression. By measuring the time required for R&D to impact the value of a firm, this
study demonstrates that the lead time is an essential factor in the analysis of the effect of R&D investment on
a firm's value. Our study finds that the length of the lead time varies according to the firm's size, industry
concentration, and book to market ratio. Firms with a higher industry concentration show a shorter lead time. Also,
firms with a larger size and higher book to market ratio generally show a shorter lead time.
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Table 1. Summary statistics for main variables
Variable N Mean Std Dev
FV 20,280 727.703 1,230.310
RD_intensity 25,557 0.024 0.343
BM 20,280 0.001 0.006
Size 23,316 554,232.140 4,520,454.200

Table 2. Pearson Correlation Coefficients

Variables FV . RDT BM
ntensity
. RD’. 0.101**
intensity
BM -0.072%* 0.009*
Size 0.037%* 0.001 -0.011*
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Table 3A. GMM Regression Results : Firms listed on
KOSPI and KOSDAQ from Jan. 1990 to
Dec. 2015 (No. of obs = 4648, No. of
panels =1072)

Coef.

Std. Err. t-value

RD_intensity
LI
L2.

-263.072
-79.802
-52.161

134351
78.194
62.442

-1.958
-1.021

L3. -0.835

Table 3B. Orthogonalized IRF Results

Response variable and Impulse variable
forecast horizon RD_intensity
FV 0
1 -61.369
2 -38.542
3 -10.937
4 -4.427
5 -2.100
6 0.042
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Fig. 1. IRF Graph

IRF ZLZjZ o] A& R&Del 23 714 7kl ¢ &
Z WFg-(Impulse response) ¥~ Z(standard error)E
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g2 AAEZ lead-timeS FAsINTE Ha=
20143 v Az FHEFoA Bask AdEdE =
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TH] B2 2.96% °li §5AA (5.69%) T T2}
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S Hou} A5 g g Axgor Ax
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Table 4. 2014 R&D Activity of Korean Firms

Analysis Report by Ministry of Science, ICT and Future Planning

industry Ratio of RD Expense

RD expense to Sales (Unit: 100 M Won)
Agr and Fishing 5.69% 287
Mine 1.80% 203
Manufacturing 3.63% 443,282
Elec, Gas, Water 0.28% 3337
Sewage/Env 1.41% 346
Construction 0.77% 9,919
Service 1.97% 41,472
Science Tech 3.85% 10,531
Total 2.96%(*8 ) 498,545(F =Y

Source: Korea Ministry of Science, ICT and Future Planning
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Table 4A. GMM Results: Manufacturing Industry
(No. of obs = 7907, No. of panels =864)

Coef. Std. Err. z P>[z|
RD_intensity
LI -5400.854  4255.813 -1.27 0.204
L2. -1035.683 1682.015 -0.62 0.538
L3. -2059.958 1992.107 -1.03 0.301

Table 4B. Orthogonalized IRF Results

Response variable and Impulse variable
forecast horizon RD_intensity
Fv 0
1 -83.118
2 -61.747
3 -61.079
4 -14.145
5 1.764
6 9.441

RO_intensity : fv
100-

Firm Value
°

-200

Number of Years Post Shock
\ 95% Cl Orthogonalized IRF

impulse : response

Fig. 2. IRF Graph
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Table 5A. GMM Results: Pharmacy Industry
(No. of obs = 726, No. of panels =75)

Coef. Std.  Err. z P>[z
RD_intensity
LI -110.195 9005.361 -0.01 0.99
L2. 4044.563 2984.109 136 0.175
L3. -107.278 4929.534 -0.02 0983

Table 5B. Orthogonalized IRF Results

Response variable and Impulse variable
forecast horizon RD_intensity
Fv 0
1 -2.843
2 101.824
3 77.484
4 74.963
5 49.582
6 40.231
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Table 6A. GMM Results: Electronic equipment Industry
(No. of obs =1095, No. of panels =137)

Coef. Std. Err. z P>z
RD_intensity
LI 1440.40 2763.47 0.52 0.602
L2. 384.38 1236.17 0.31 0.756
L3. 716.99 1263.64 0.57 0.571

Table 6B. Orthogonalized IRF Results

Response variable and Impulse variable
forecast horizon RD_intensity
Fv 0
1 18.881
2 16.635
3 20.991
4 11.282
5 6.408
6 1.970
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Table 7A. GMM Results: Agriculture, Mining, Fishing
Industry (No. of obs = 615, No. of panels

=67)
Coef. Std. Err. t value
RD_intensity
LI -1657.512 1907.329 -0.869
L2. 1135.989 1187.098 0.957
L3. -815.069 1018.519 -0.800

Table 7B. Orthogonalized IRF Results

Response variable and
forecast horizon

Impulse variable
RD_intensity

Fv

[ RS I S L S

0
-47.711
-5.133
-18.491
-14.155
-7.630
-8.335




GMM Panel VARE ©|§3}e] R&D7} 719 7hA0l FakE ulX7|7HKe] Azt 54 A7

Errors are 5% on each side generated by Monte-Carlo with
500 Repetitions
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Table 8. Industry Concentration Results Measured by

CR4
Industry Competitivity

Industry measured by CR4

Pharmacy 4.621
Manufacturing 3.195
Construction 2.116
Service 1.989
Wholesale, Retail 1.973
Information Service 1.615
Agriculture, Fishing, Mining 1.157
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Table 9A. GMM Results: Higher Competition Group
(No. of obs = 5955, No. of panels =561)

Coef. Std. Err. z P>7|
RD_intensity
LI -1639.891 5816.65 -0.28 0.778
L2. 1871.604 287491 0.65 0.515
L3. -250.502 2166.05 -0.12 0.908

Table 9B. Orthogonalized IRF Results

Response variable and Impulse variable
forecast horizon RD_intensity
Fv 0
1 -10.589
2 1.127
3 -0.255
4 1.137
5 1.123
6 1.192
ROty
.
.
5
g o
E
e
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Fig. 6. IRF Graph
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Coef. Std. Err. t value
Fv 0
1 -129.381 RD_intensity
2 -96.441
3 77.899 L1. -15791.715 10727.744 1.472
4 -50.033
5 39.631 L2. 1169.0651 2054.841 0.569
6 -32.082 L3. -110.697 3476.029 -0.032
R Table 11 B. Orthogonalized IRF Results
e Response variable and Impulse variable
) forecast horizon RD_intensity
g e Fv 0
E 1 66.520
e 2 66.377
e 3 84.893
4 90.645
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Table 12A. GMM Results: Large Size & Low BM Group
(No. of obs = 324, No. of panels =115)

Coef. Std. Err. t value
RD_intensity
Ll. -16740.168 12272211 1.342
L2. 3970.204 3837.802 1.034
L3. -.0198 .021 -.955

Table 12B. Orthogonalized IRF Results

Response variable and
forecast horizon

Impulse variable
RD_intensity

Errors are 5% on each side generated by Monte-Carlo with
500 Repetitions

(p 3) RD_intensity

RD_intensity
{p 95) RO_intensity

4.32+03

426633 T
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5
response of fv to RD_intensity shock
Fig. 9. IRF Graph
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Table 13A. GMM Results: Small Size & High BM Group
(No. of obs = 434, No. of panels =126)

Coef. Std. Err. t value
RD_intensity
LI. 368.220 2047.680 0.1798
L2. -414.065 787.669 -0.525
L3. 751.962 786.848 0.955

Table 13B. Orthogonalized IRF Results

Fv 0
1 352.576
2 460.162
3 490.041
4 478.479
5 450.172
6 414.039
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Response variable
and forecast horizon

Impulse variable
RD_intensity

Fv

AN AW N =

0.764
0.328
1.503
2.224
2.372
2.293
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Appendix
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