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An Analysis of the Economic Effects of R&D Investment
in the IT Industry
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ABSTRACT

This study has conducted the economic effects of R&D investment in the IT industry using multi-regression
analysis with three independent variables; capital stock, labor input and R&D stock. In this study, the IT
industry has been categorized into three sub-industries; broadcasting communication appliances, information
appliances and electronic components industry. Our analysis has found that auto-correlation shows considerable
levels whereas figures of t-value and R-square show significant levels among all the IT sub-industries.
Meanwhile, the values of R&D stock in the information appliances industry and that of labor input coefficients
in the electronic components industry were minus, thus multi-collinearity was suspected. We have solved the
problems regarding auto-correlation and multi-collinearity through Cochrane-Orcutt estimation and principal
components analysis. This paper has derived the implications that R&D investment in the broadcasting

communication industry is much more influential than any other IT sub-industry.
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1. ITAEY AR
Table 1. Detailed IT industry classification

Korean standard industrial . .
e . re-classification
classification
Electronic component Electronic
(semiconductor included) component
. . Broadcasti
1987 Video and audio, Astng
o communication device communication
1990 device
Office, accounting and Information
computing machinery device
Office, accounting and Information
computing machinery device
Electron tube
and other Electronic
. electronic component
1991 | audio and
- K components
video, —
1998 communi cgmBmun(licatlgn
. and Broadcastin, .
-cation devi & Broadcasting
device cvice - cormmumication
Broadcast receiver, device
other video and
audio devices
Office, accounting and Information
computing device device
Electron tube
and other Electronic
. electronic component
1999 | audio and
- R components
video, —
2003 communi C(()in]gnunécatlsn
. and Broadcastin, .
-cation devi & Broadcasting
device evice - commumnication
Broadcast receiver, device
other video and
audio devices
Computer and Information
office equipment device
Semiconductor, .
. Electronic
. other electronic
audio and component,
2004 . components
~ video, —
2008 | communi Cogl;nun&cattl‘on
: and broadcastin, .
-cation devi & Broadcasting
device cvice - conmmunication
Broadcast receiver, device
other video and
audio devices
Semiconductor .
; Electronic
Electronic component
electronic component
component, Communication
computer, | and broadcasting | Broadcasting
2009 video and device conmunication
audio, Video and audio device
communi device
~cation Magnetic and
device optical media | Information
Computer and device
peripheral
A5 BAA, FTIEATARE A (1987d ~ 20099)
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Table 2. Knowledge stock obsolescence ratio of
corporation company

i _ dbsoles—
main-sector sub-sector .
cence ratio
fiber. food, | fiper, food, timber 0.2495
imber
chemistry chemistry 0.4302
pha_rmaceu pharmaceutical 0.4478
tical
nonmetal, primary
Metal, Steel metal, metal product 0.1160
. i General machinery,
Machinery Precision Machinery 0.3135
Automotive Car and parts 0.3115
Electrical machinery,
computer, semi
Electricity, conductor
Electronic and component, 0.2674
communication
equipment,
Electricity, gas and
water supply, construction,
Service telecommunication, 0.4949
professional service,
other services
Manufacturing 0.3289
Total industry (0.3051)
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Table 3. Average time lag of Korean manufacturing
industry

(¢ 74d)

classification tirljlgl]ljag
food and beverage 25.7
fiber, wood pulp, paper 27.0
rubber, chemistry 23.1
medicine and medical supply 44 .8
petroleum refining, coke 22.0
non-metallic mineral 34.8
primary Metal 33.5
machinery and equipment 24 .4
assembled metal 23.5
electricity 24.3
elec‘gron‘ic and . 91 4

telecommunication equipment

medical, precision 29.1
transport machinery 27.8
construction 27.6
information, R&D others 21.4

k2 712)4](1999)
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Table 4. R&D stock of IT industry
CERRER)

iﬁm@:attiir(l)i Inform.ation Electronic

device device component

1987 1,459.55 56.52 353.66
1988 1,644.36 59.59 588.54
1989 1,771.34 74.76 625.94
1990 2,047.20 91.90 704.81
1991 2,502.55 99.47 845.80
1992 2,909.09 103.98 973.05
1993 3,033.78 192.08 1,336.51
1994 3,235.43 262.11 1,709.78
1995 3,258.54 292.54 2,479.82
1996 3,414.63 302.08 3,254.42
1997 3,403.63 382.54 4,324.18
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1998 3,687.61 484.31 5,188.29
1999 4,148.15 528.53 6,050.00
2000 5,110.16 523.62 5,575.89
2001 5,987.93 930.49 5,674.37
2002 7,511.04 1,5614.40 5,411.27
2003 6,494.85 2,161.54 7,808.90
2004 6.847.98 2,181.83 9.984.02
2005 7,264.46 1,769.75 11,852.89
2006 7,457.17 1,5622.14 14,702.15
2007 7,803.04 1,351.20 17,187.07
2008 8,358.06 1,244.32 20,004.90
2009 8,939.03 1,133.55 22,073.91
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Table 5. Capital stock of IT industry
CERREE]

iﬁ(ﬁ:ﬁiﬁi Information Electronic

device device component

1987 34,428.84 1,523.88 21,096.68
1988 35,517.58 1,905.27 24,549.07
1989 37,178.84 2,156.37 28,696.74
1990 39,565.74 2,424.09 32,943.81
1991 40,951.00 2,899.03 37,566.06
1992 43,340.27 3,348.24 41,431.75
1993 44,955.37 4,299.47 48,093.27
1994 46,403.95 5,224.56 56,892.70
1995 48,208.35 6,074.32 67,236.43
1996 50,843.73 7,183.37 76,812.97
1997 51,875.19 8,647.49 92,359.57
1998 50,959.84 10,370.63 | 111,515.92
1999 50,481.13 13,418.04 | 135,372.51
2000 51,295.25 16,461.71 | 164,306.54
2001 51,799.42 18,288.13 | 185,900.97
2002 52,859.82 19,652.20 | 203,567.71
2003 53,685.71 20,599.21 | 219,490.78
2004 54,939.42 20,146.62 | 237,354.92
2005 58,462.50 19,576.05 | 264,430.84
2006 61,946.10 19,196.61 | 297,383.48
2007 64,834.57 18,649.89 | 327,544.87
2008 67,307.37 18,073.44 | 354,658.73
2009 69,105.65 17,468.50 | 378,962.69
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Table 6. Labor input of IT industry

ekt A AwEe] v ek A
ok % glowl, BFARe) S sfrlshs tghe
FelolR o vehdeh, SRASE SR
IRl AHRE, AR QAR
A weFRel 71 2 gho viekdet,
A, AERS ER 39 g
PRI ATAREE HFAGE 1 5T} o)
ol vheh} et ARkl A9HE wsie

7. 378N A3
Table 7. Regression analysis results

Broadc?stl'ng Information | Electronic
conmunication .
. device corrponent
device
) R.C 1.147*** 1.057*** 0.550**
Capital | - (3.035) (5.794) | (2.622)
stock
VIF 10.468 29.685 43.791
R.C 0.582*** 0.918*** -0.746™**
Labor | & (6.528) (9.562) | (-3.457)
input
VIF 1.164 1.413 3.944
R.C 0.523*** -0.336™** 0.385**
R&D | (3.971) (-2.584) | (2.558)
stock
VIF 10.740 27.813 39.798
Adjusted R? 0.952 0.967 0.972
F Statistic 147.546*** 215.645"* | 255.867*"*
DW statistic 1.116 1.354 1.177

(=s]: )
imji;i Informgtion Electronic
device device component
1987 201,906 16,906 123,138
1988 209,329 22,730 137,332
1989 192,385 22,355 138,462
1990 185,946 18,336 137,158
1991 165,681 24,817 133,307
1992 154,644 20,687 130,750
1993 138,515 27,027 129,789
1994 142,143 29,197 127,856
1995 131.994 30,886 133,224
1996 128,501 30,533 135,993
1997 97,342 53,149 137,096
1998 79,273 40,580 141,309
1999 87,218 45,043 143,520
2000 103,581 48,672 160,080
2001 101,754 44,228 162,350
2002 109.380 40,458 168,264
2003 110,612 39,877 186,245
2004 124,054 29,553 219,981
2005 132,991 25,630 239,706
2006 141,905 24,905 242,254
2007 129,433 19,054 257,923
2008 121,488 15,990 268,242
2009 121.099 14,771 278,972
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Durbin-Watson 7%l 2§k 2714k 24 4
3 v ddel 9As] e ®mFHA 2]
7FeAde] EAldhe A oE Wizl

g RE R FEAow AHRAEI oA
ko] HAMYARIZHVIF) 7} 1001428 e}
v osaAde] Ao 20 oA 3]

Tl 3 S3Havt 23 F oE R4

Howlpe] a2 w2 5t 2
3] Tk FEle oS opIdeh SRMHSE
743t thgaide] AR 73e- FdRke] ko]
Wsle] sFAee] Fart e Yepd
skl ArriZlaledel i s5st Al
Qo] s Al FA0] et meluaR
vehd A% ol 43 wikes 55t
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4.2. Ap7lgEEA e s

v|2]0] BAZ RS B Hked A7 3| u]
Ayor vk % 9l7] Wi OLSE A4 A%
spI7F EksiAl Elol A vy EAlE F8)
= AxPEARE A3 F=dl, 2 % Cochrane-
Orcutt A=t 71 de] 2ko]ar glct & &l
A% Cochrane -orcutt A& o]gsle] =p|Ak
o] TAE sAstla, o A= & 87 Ak

H 8. Cochrane-Orcutt A2t A8 F-2] 37|24 A3
Table 8. Regression analysis results after the application
of Cochrane-Orcutt procedure

Broadcgstl.ng Informetion | Electronic
o cation device corponent
device
) RO 1.375%** 1.090™** 0.488*
Capital | - (2.888) (5.215) | (1.919)
stock
VIF 5.796 16.311 22.750
RC 0.530"** 0.912%** -0.545%
Labor | % (4.318) (8.297) | (-1.752)
input
VIF 1.016 1.148 3.703
RC 0.490"** -0.332™* 0.370*
R&D | & (2.966) (-2.280) | (1.938)
stock
VIF 5.829 15.883 21.984
Adjusted R? 0.904 0.932 0.917
F Statistic 67.126"** 97.051** 78.600"**
DW Statistic 2.035 2.180 1.455

e e ) 195 5%, 10%2) R)5EL v,
R.CE A5 (regression coefficient)& 2]7].

Cochrane-orcutt A2+ 2§ A - 39| 3|7]34
AZ vasfrd BE mox] FEHoR mF
A= Ae %= ok sERE vk,
Durbin-Watson 732 % A3 Zle=
ehdt}, o< 1%< Durbin-Watson A3
of o3 2| I A BE m¥A] A
o] AA=NTS & 5 9l

gk wkEEA17]7]9] VIFRRS 5.829% viehd
L= Sarac o | A i = 2 U v MRS S - g P el e s |
AREARL e A5 VIFRe] 100140 vieh o
A3 iAo AE AU sl AR e
Wt ARz AARREAR A AR ol
FAAE AP S8l TSRS ARSI

j4.3. ctsaMdEHAe| sHiZ

844

FTA4 AANE Sl wes = F AR

2 W 4 i, A AR S gl

s QlEalon Adslel driele] e Eaiu
H

A~
-
ol 43je] ThEEAIE AL
e

e
s
N
o3l
ﬁ
2
o
)
R
o
)
flo
Y
Lo
o
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N
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F 9-1. FAESFEA AIHafwh
Table 9-1. Analysis results of principal component
(EigenValue)

Eigen value

variance | cumula

total

ota (%) ~tion(%)
_ 1st 2.009 | 66.961 | 66.961
Information =0 "™ 07560 | 31.991 | 98.952

device
3rd | 0.031 | 1.048 | 100.000
1st 2.784 | 92.815 | 92.815

Electroni
eetronic o a4 | 0.192 | 6.408 | 99.223

component
3rd | 0.023 | 0.777 | 100.000

E 9-2. FASFRA Asafole)
Table 9-2. Analysis results of principal component
(EigenVector)

Eigen Vector

1 2 3
Capital B B
G| 0,696 | ~0.099 | ~0.716
Information | Labor | o 505 | 977 | ¢ 062
device input
R&D
ooy | 0.687 | -0.191 | 0.704
Capital B B
Gt 0587 | -0.381 | ~0.719
Blectronic | Labor | cro | (831 | 0.020
component input
R&D
Stoe | 0.586 | -0.409 | 0.706

A5kl 5 Addske Wil o8] 77T 3
o} B odFellM s FAAAWETF 90%0l =REt
7350 /7S A= Percentage of Variance
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Criterion BRAlS F3ro gy HH7|7|ikede] FA4
o] = VR, AARFEA Y] AR = 1
N2 A=sksict,

F 10. AT F445%

Table 10. Estimation results of the principal component

analysis
Information Electronic
device component
1 0.583 0.553
2 0.474 -

T St R S
SAA5E 2] Hsﬂ*b CEREEIES
A5k 2l T ﬂ%ﬂﬂhi Hgslofol s
o, A7l ARRElee] Rl 2
297712 Qo) SSeT wWakt Avks E 119
Vg ek

11, ] SsHs sFAee Hag A
Table 11. Converted results of coefficient relapse from
the original independent variables

Information Electronic

device component
Capital Stock 0.326 0.276
Labor input 1.051 0.797
R&D Stock 0.199 0.210

ME Az 2z 378 A -0.3362 vehd
AR\ Akde] AFARAE AT 01992,
-0.7463 Vehd AAPREARIS] mERS) FA
27} 07972 vehdozs nibg AnkE A
Hge W ohle} Az AR A ARk
o) AT A% AANFAGS] mER 57
Ag A ¥57} vle sz et Ao T

AL 3 witelslgel we it

4.4. AHEAS0| FUP (ol njxlz M =ot

ATEeRe] ITAse] F7Pha] el vlxle
ZAA Eabg e At R ok(+)) Et
£ viAE Ae® depton Rl o o
TR " s AkRe) T
Aoz et FAK R Avunl ARsss)
mERe] QY FFY u AFPRaSel 1%
71kl meh e 17] Al 0.5%, A1)
711k AAREAR e oF 0.2%9] WP AE
=

L.

12, 2 Ak oS b A a5
Table 12. Added Value effect of predictors

Broadca.stlng Informatio | Electronic
communicatio .
. n device component
n device
Capital 1.375 0.326 0.276
Stock ' ’ ’
Labor 0.530 1.051 0.797
input
R&D
Stock 0.490 0.199 0.210

B A #4717 B B 2 FRE o
HLEXP} o] Fozl F- AAPREARIOIY, &
sl WA CA - At aEe] o)
2| X%EJM v ZA vehgrkes ARele ZF Ak
el AFNEAE FolE *—Miﬂi AR
H%%ﬂﬂﬂ*&%;” 1987 %€ 200213714 H]
H FRE fAIET 2003»3—.:;— 7oz A}
FEAR Y ANEaES FAH ST vt
S84 71714k °4€L7HHL¢%Y skt Z7HA1E
E?lﬂr. FA717ke] wpx] b el 2009 AARRE
Ak At wEAl] 714k ] 3ul, A
H71714kde] 20ulell el 5 F Akgdell vl A
ek qFEAtelE vehdch, efuh AAEAR A
TEAES] WPk AEEds W74
Juroh A FE FFEoE veton] O S
HR7)71437%F FARBH vkt

E >l>:4~

25000

20000 F—

15000

= =557
= 3Er
10000 UnEE

5000

T21 1. 7 AR QATEAE o)
Fig 1. R&D stock trend in IT industry

St 5718 4 ARaRe] Wb AEhet
7} WEEA Ao fde] =] ket Helo)
7Pl g Apge] s gl
¢de] 1.375, Xéyjlﬂ*&"éﬂ 0.326, AAF-=E41810]
0.276 %2 veRd=d], o= vt} 4kjlel wvlsl w5
A7171akdell A wllg- ZEA ]l AR} o] FoiA|aL
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