1986
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1986
700
(1986)

Hayashi(1986)
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(excess sensitivity)
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90

21

21



(1999)

1999 SNA
Y DH/PCH90
NWH(-1)/PCH90
AKH/PCH90
YDH PCH90
NWH
PCH90
AKH PCH90
1970 9%
YDH | NWH(L) [ (NWH(-1) | AKH _ D.W.
/PCHO0 | /PCH90 | +AKH) | /PCH90 R?
/PCH90
733 0.7743 | 0.0166 0.0102 0.99 0.444
(-1.39) | (19.56) (4.9) (1.6)
1024 | 0.7941 0.0151 0.996 0.456
(-256) | (24.84) (5.25)
-46.4 0.7631 0.017 0.996 0.474
(-0.9) (18.97) (4.88)
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0.0102 100

1
1986 1990 200 300
2 3
200 250 1
1998
0.0488

R e omy o LW SC LW MW DY SETW AGE RaRM DR T
&7 3E
I TR -~ G -6WE  UNE W 857 oEm
(s (- 196 : (0N WM (<041 G Ny [ o
7| oo QA0 —9HE LS me 58S oS
s Wr -0E W 0m) (-0 WM
3 00T DOEE DME - USRI -ME 0828
(20 08 63 -0 BB (M (-0 M
4 o8 6B 6B MG W -85 os
A (63 (=040 3D U8 (-0 1
§ 05T OO O s MR 1) —nds 0B
a6 @ M (- G (D (-030 lem

TW: FwW: LW: ILW: . SEC: OLW.:
RW: DY: SETAI: AGE:65 FARM:

INFL:
0.0339
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1980

LW:

»E Lw EELF DY SETAl AGE FARM E-33/3E.
Ml | - oo 3015 00817 — 55174 — 4419 — 23658 —0000
(— 030 0680 (25 (- 08 (—Qd8) - (— 00 (54152
HE — 0001 — 118780 0.0043 2286 KR 11122 04597
(—097) (— 365 {035 (015} (133} (14T {13092
#H —00d -4 oms -1 - 40658 37 —03932
(—012 (-3 (L2 (=183 £ — Q.98 070 {22541}
& 00339 — 664922 G633 — 40005 3239314 229 0.E583
440} (=348 (509 (—08D {3.36) (173 (53863
E g — 1HEm i 105 L7 843260 30 07160
(L1 (-0 (iv} (124} (3.62) (230 {53083
RELP:
SETAI: AGE:65 FARM:
2
5
1985 90 9.07%
21.58%
32.49%
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(HLY ;%)

-] | W Fw RW 1§ LW
197)-75 313 193 1.58 551 867
1975-80 295 .83 1.21 .04 1758
1980-35 467 1050 187 12,86 2141
195590 Q07 17.50 .00 2158 3249
1900104 —554 =308 =142 —6.50 =11.14

TW: Fw: RW: + LW:
(2000 )
1970 1997 SNA
GDP
1970 97
R? D.W.
0.5867 0.0439 0.0097 0.998 0.93
(18.37) (5.40) (2.92)
t
1990
2% 1988 90
2.5% -0.5% 1991 93
o4 0.5%
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12.0%

10.0%
8.0%
6.0%
4.0%
2.0%
0.0%
-2.0%
— o o N~ o — o n N~ (o)) i o o N~
N~ N~ N~ N~ N~ [ee] [ee] [ee] [ee] [ee] (o2} (o] [e2] (o))
o (o] [o)] o o (o] (o] o (o] (o)) o o (o] (o))
— — — — — — — — — — — — — —
2000
(2000)
log(—2-) = v
og(——) = +a,R + .S, +a V4
it-1
C
R
S
V 7
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cnd

1970 1999
a, a, a, a, R* SE/D.W.
-0.004 0.007 0.00 0.012
(-042) | (109) 2.43
-0.003 0.006 0.046 -0.01 0.012
(-031) | (0.92) (0.04) 2.41
-0.004 0.007 0.0001 0.192 -0.02 0.012
(-034) | (0.94) (0.42) (0.16) 2.41
0 t sE
cnd

Iog(cn—“) =+ a,R + a5+ oV,

it-1

1970

1999

GARCH(1)
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a, a, a, a, R* SE/D.W.
-0.001 0.005 -0.00 0.010
(012 | (0.75) 256
0.001 0.003 0.626 -0.01 0.011
©011) | (0.44) (0.61) 255
0.001 0.003 0.0001 0.681 -0.02 0.011
010) | (045 | (024 | (064) 256
0 SE
Gi Yit
log(—"—) = Alog(—=") + o, + a4, R, + .S, + @,V 4
it-1 it-1
1970 1999
A a, a, a, a, R? SE/D.W.
0.30 0.005 0.001 -0.0002 1.066 0.11 0.012
368) | (315) | (050) | (-070) | (162) 247
0 t SE
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12.0%
10.0%
8.0%
6.0%

4.0% r

2.0%
0.0%
-2.0%

-4.0%
-6.0%

-8.0%

90

90 99 11 90
0.7 90 13
1990 1999
o
==
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—| =<



1990-1998 1.34 1.26 3.54 4.67] 2.26 1.95
1990-1996 1.18 1.14 3.29 4.18 2.30 1.72
1996-1998 2.16 1.94 4.26 6.20 2.24 2.72
11
96
1981-1990 |1990-1996

2.12 1.47

3.5]] 3.77

2.54 4.13

1.99 1.62

0.07 -0.10

3.03 2.13

2.54 2.59

3.25 3.40

1.23 1.10

1.39 -0.24

1.05 2.38

1.76 1.60

1.82 2.38

1.36 1.92

5.15 7.59

4.83 11.23

2.18 3.08

3.97 4.41

2.05 1.97

1
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(

1990-1995 [1996-1997
1.2 7.2
-0.1 -1.3
24 2.1
3.8 0.3
3.3 59
0.6 4.7
1.2 15
-1.3 -0.8
1
1990-1996

0.1

1.3

-0.5

0.6

-0.7

0.2

0.3

1.2

-0.3

-1.1

0.6

0.5

1.6

1.0

4.6

8.9

0.0

0.5

-0.2

"Multi-factor productivity data”
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L 4
0
L 4
Brynjolfsson 8
1 IT
IT
2 IT IT
IT
3 1IT
IT
4 IT 10

8 Erik Brynjolfsson and Lorin M. Hitt (1998) Information Technology and Organizational Design: Evidence from

Micro Data, MIT Soan School of Management, Working Paper, January, 1998

Timothy Bresnahan Erik Brynjolfsson and Lorin M. Hitt (2000) Information Technology, Workplace Organization,
and the demand for skilled labor: Firm-Level Evidence
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90

90
90 99 30 9
33 9 2.4
1990 1999
10.0%
8.0% [
6.0% [
4.0%
2.0%
0.0%
-2.0%

-4.0% |

-6.0% |

-8.0% |

-10.0%
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1990 1999

4.0%

2.0%

0.0%

-2.0%

-4.0%

-6.0%

-8.0%

-10.0%
-6.0% -4.0% -2.0% 0.0% 2.0% 4.0% 6.0% 8.0% 10.0%
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i i K, i
1990 1999
g l1-a
1990
R-squared
-2.9% -3.87 0.775
-9.4% -2.86 0.898
-0.1% -0.02 0.169
2.4% 152 0.936
-4.1% -1.38 0.360
-1.3% -0.26 0.455
13.3% 2.05 0.686
10.0% 1.75 0.727]
10.7% 3.5]] 0.776
26.8% 7.93 0.988
-1.3% -0.33 0.471]
15.1% 7.64 0.910
-9.0% -2.96 0.730
-6.9% -3.69 0.934
-7.1% -1.59 0.831
-2.2% -1.33 0.507]
2.5% 0.50 0.331
1.2% 1.65 0.936
0.1% 0.10 0.233
-1.6% -0.80 0.680
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90

1990 1999

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

-5.0%

-10.0%

**

-15.0%
-10.0%

-8.0%

-6.0%

-4.0% -2.0% 0.0% 2.0% 4.0%
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1990 1999

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

-5.0%

-10.0%

-15.0%
-6.0% -4.0% -2.0% 0.0% 2.0% 4.0% 6.0% 8.0% 10.0%  12.0%
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1990 1999

*

€ 10.0%

5.0%

0%

-6.0%

4.0%

SNA

1997

1998

12
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e-Japan

2.430 1.885
2.786 1.457
2.288 2.017
2.240 1.855
1511 1.232
1.925 1.757
2.547 2.141
2.142 2.053
2.360 2.165
2.190 1.678
2.701 2.440
2.536 1.390
2.361 1.821]
2.012 2.012
1.582 1.582
1.628 1.613
1.883 1.773
1.298 1.298
1.783 1.656
1.896 1.798
1.662 1.662
1.749 1.749
SNA 1998
IT
2.012
2.190
2.012 1.678
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(2001)

(1998)

(2001)
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1956

1970
1980 1988
1990
GDP
— —  GDP
18%
16%

14%
12%
10%
8%
6%
4%

2% /_\M
Il Il Il Il Il Il Il Il

1 I 1 L1 1 1 1 1 1 L1 1 1 l
0% V \4 W2RAV/
ol Y N

-4% |
-6%

56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 982000

1980 68SNA

1986 11
1986 1990
GDP 5.0
GDP 6 1965 1970
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1991 152 GDP 475

319 GDP
40
1965 1975 35%
1980 31 1983 1986 27
1970 1987
1990
1980 2000 1950
26
GDP

42%

40%

38%

36%

34%

32%

30%

28%

26%

24% I e I e ey S ey s S sy Iy
56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 982000

1980 68SNA

1950
1980 10 cyclica
1980

1987
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1975

1987

22%
20%
18%
16%
14%
12%
10%

8%

6% [

4%
2%

13

1980

1986

GDP 1990

GDP

GDP GDP
GDP

56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 982000

5

1980

1986

68SNA

1986 11 3.0
1986

1988

1997
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1996

40%

30% [

20%

10%

0%

-10%

-20% [

-30%

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 2002001

1986 90
1990 1970
04 10 1986 90 0.5
1970
95 05 1996 2000 -0.2
GDP 5

71-75 | 76-80 | 81-85 | 86-90 | 91-95 |96-2000

GDP 4.5% 4.3% 3.3% 5.0% 1.4% 1.1%
0.7% 1.1% 0.6% 2.6% -0.3% 0.0%
0.0% 0.6% 0.8% 1.7% -0.7% 0.5%
0.4% 0.0% -0.1% 0.5% -0.1% [ -0.2%
0.6% 0.4% -0.2% 0.3% 0.6% -0.2%
3.1% 2.3% 1.6% 2.3% 1.2% 0.4%
0.5% 0.4% 0.5% 0.5% 0.5% 0.4%
0.1% 0.4% 0.6% -0.4% 0.0% 0.2%
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IS
GDP 6 8
1980
1990 GDP 10
1990 1999
1987 1992 1999
12
1982 86
90 1990
IS GDP
‘—A— —o— —t+— .

GDP

10%
8%
6%
4%
2%

0%
-2%
-4%
-6%
-8%

-10%

-12%

91 92 93 94 95 96 97
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GDP

GDP
1960 1970
10 1999 2.3

25

23

21
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17 7

15

13 7

11 r
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69 71 73 75 77 79 81 83 8 87 89 91 93 95 97 99

68SNA
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GDP

10

0% AK/K R/K
GDP
| _ | K_AK+R K_ AK R K
Y K'Y K Y K K™Y
1999 9
1970
1999
1980 4
GDP
== — mrn —_rY
224
20% | S
18% [ — i N S
6% A\ 7] \_,17‘ e
14% | 1IN i
2% | | 1 — L
0% = £ S S gy B — [ EEl
8% | | e i i al
6% | L H T L
ay | — | |
2%
0% it
2 pod
—4%
69 71 73 75 77 79 81 83 8 87 8 91 93 95 97 99
85 87 NTT JR
10 (2000)
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1990

15%

10% [

5% [

AN

-5% [

\—hl\,\/

NAANANA WA

-10%
79 81 83

2001

85

1 (2000)

87

89 91 93 95 97 99 2001

2000

11

2001
2000
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20%

15%

10% [

5%

0%

-5% I

-10%

-15%
6% 7% 8% 9% 10% 11%
I7K

1990 68SNA 93SNA

JR

(68SNA )

20%

15% |

10% [
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0%

5% T

-10% i
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77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99
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1990
1999

12

1999

V= [(Vt—l +l)(Kt—1 -R )+ 0.5- II]/ K,
(V1970 =17.0)

1970
1970 7.0

110

105

100

95

9.0

85

8.0

75

70

65
70 72 74 76 78 80 8 84 8 8 90 92 94 96 98

12 (2001)
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1999

10.9
80
85.9
1995
34.2
2
2000 5.0
1990 2000

1990

1988

2000

1992

1990
2000

50.6

16.7

1990

52

1999
77.0
2000
36.5
65.8 1990
2000 214
3.2 2000 22
2000

264

1995

63.5

1990

1990



95 10 90 95 2000 95/90 | 2000/95 | 2000/90
85,888 67,968 76,988 -4.6% 2.5% -1.1%
31,369 21321 26,361 -74% 4.3% -1.7%

2,480 1791 1,956 -6.3% 1.8% -2.3%
842 547 739 -8.3% 6.2% -1.3%
1258 767 1177 -9.4% 8.9% -0.7%
1,037 735 878 -6.6% 3.6% -1.6%
3,487 2,368 2844 -7.5% 3.7% -2.0%
829 600 471 -6.3% -4.7% -5.5%
1388 944 1383 -74% 7.9% 0.0%
2,744 1813 1701 -8.0% -1.3% -4.7%
872 631 1138 -6.3% 12.5% 2.7%
1,754 1214 1576 -7.1% 5.4% -1.1%
2,953 1,960 2,509 -7.9% 5.1% -1.6%
4,700 3290 5045 -6.9% 8.9% 0.7%
3,858 2,616 2975 -7.5% 2.6% -2.6%
796 488 615 -9.3% 4.7% -2.5%
2372 1,560 1810 -8.0% 3.0% -2.7%
54520 46,647 50,627 -3.1% 1.7% -0.7%
4452 4,187 3,701 -1.2% -24% -1.8%
162 159 176 -0.3% 2.0% 0.8%
4,808 3,723 2,604 -5.0% -6.9% -5.9%
8,889 6,048 6,816 -74% 24% -2.6%
2,948 1,723 2,209 -10.2% 5.1% -2.8%
5936 4,325 4,607 -6.1% 1.3% -2.5%
3,064 1871 2523 -94% 6.2% -1.9%
3,857 1764 2,235 -14.5% 4.8% -5.3%
9,118 8,633 9,614 -1.1% 2.2% 0.5%
5,778 7,653 6,253 5.8% -4.0% 0.8%
5237 6,879 5576 5.6% -4.1% 0.6%
541 773 677 7.4% -2.6% 2.3%
14331 12,666 16,444 -24% 5.4% 1.4%
9,677 8,787 12370 -1.9% 7.1% 2.5%
976 729 247 -5.7% -19.5% -12.8%
1624 1421 2292 -2.6% 10.0% 3.5%
2,056 1731 1535 -3.4% -2.4% -2.9%

2000
93SNA
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240
220
200
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160
140
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100
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700
650
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200

150
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800
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350
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850
800
750
700
650
600
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500
450
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10

90 92 94 96 98 2000

1,100
1,050
1,000
950
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850
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500
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350

10

90 92 94 96 98 2000

10

90 92 94 96 98 2000
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1,050
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1,150
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650
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1,750
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1,550
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1,100
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700
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1,900
1,700
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1,300
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3,800
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90 92 94 96 98 2000

10
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3,200
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2,800
2,600
2,400
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2,000
1,800
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250
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600 |
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10

60

10
2
GDP
1 )% GDP
AR(1)
GDP
-25438.8 0.236 -0.014 0.0044 1.10 R?=0.997
19754 98:1 (-3.18) (6.49) (-0.97) (1.77) (2.75) D.W=1.16
PY/C =PY/(r +5)-(1-D)Q
P GDP r D Y GDP
) Q
3 AR(1)
29146.2 1.62 0.048 R*=0.981
19754 98:1 (2.13) (2.33) (2.78) D.W=1.01
95 C




84 90 96

| = aFA™*+ ACF +y
| CF FA™
84 1,628
o B y 2
| >CF 1,056 0.065 1380| 77.302| 0440
(t 454) | (27.84) (5.12)
| <CF 572 0.275 0190| -10.820| 0.016
t (27.74) (8.38) (-1.96)
90 1,894
o B y 2
| >CF 1.349 0.081 1394 | 245716| 0362
t ) 4.92) |  (24.13) (8.51)
| <CF 545 0.239 0004 | 12166| 0003
t (9.73) (0.15) (0.99)
% 2087
o B y 2
| > CF 1132 0.013 1650 | 24.056| 0.637
t ) (L6Y) | (3470)| (15.72)
| <CF 955 0.100 0.037 3112 | 0.007
t (12.41) (2.29) (0.50)
| <CF
| >CF
96 | >CF
q
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11

11 97

IVit - l\/it—4 =q; +/BSLit +7’LB|t + &

CF

v S LB
i 16 10
1981 1 1998 4
B 2
0.067 0.120 0.137
(9.58) (5.92)
0.086 0.121 0.202
(10.20) (4.56)
0.021 0.127 0.054
(1.67) (4.13)
DI
12
12
q
In(1) = C +a(FDI) + BIn(K) + 7 IN(CF ) + AIn(EXS)
I FDI DI K
EXS X
GDP
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1982 7-9 2000 1-3

C a B Y A R2 D.W.
-2.68 0.000 -0.35 158 0.88 0.98 2.23
(-3.08) (0.11) (-5.8) (9.81) (35
-3.00 0.007 -0.44 1.00 133 0.89 242
(-1.42) (2.05) (-2.49) (2.81) (1.76)
-3.04 0.001 -0.21 0.93 0.95 0.99 1.78
(-8.32 (1.76) (-5.02) (16.13) (10.96)
-5.91 0.005 -0.61 0.40 195 0.89 261
(-2.56) (2.35) (-1.56) (2.35) (24
1 1 1
2000
99
q q
_ V;+LB, —LND, - INV, -OTHER - A
(1-2z)p K,
\Y LB LND INV
OTHER p z
A
q
I / K=C +aq
I/K =C +aq+ SCFS
I K CFS
80 98 q

98

63

93




1,121
Q CFS R2 D.W. q CFS R2 D.W.
80-98
0.0020 0.15 1.30
(9.45) 88-93 0.0037 0.22 1.62
(5.70)
00037 | 00011| 022 1.62
(5.71) (1.15)
00020 | 00010 | 015 130 | 9398 0.0001 0.21 159
(9.43) (2.16) (0-28)
00001 | 00011| o021 1.59
(0.27) (1.99)
813
Q CFS R2 D.W. q CFS R2 D.W.
80-98
0.0019 0.13 1.26
8.12) 88-93 0.0050 0.19 1.54
(6.08)
0.0042 03703 | 022 1.58
(5.22) (11.47)
0.0018 0.2565 | 0.15 1.29 | 93-98 0.0001 0.25 161
(7.63) | (17.36) (0.54)
0.0001 0.0406 | 025 1.62
(0.52) (2.90)
308
Q CFS R2 D.W. q CFS R2 D.W.
80-98
0.0025 0.17 1.38
(4.99) 88-93 0.0020 0.13 1.32
(1.81)
0.0021 0.0910 025 1.76
(1.91) (2.85)
0.0026 01205 | 017 1.39 | 93-98 -0.0006 0.14 155
(5.04) (5.15) (-0.68)
-0.0005 00775 | 014 1.56
(-0.48) (1.92)
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1.60 6.0

1.40

120

1.00

0.80

0.60

040

020

0.00 0.0
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(2000 3 )

5,000

(1993 1998 : )
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==
(2000 3 )
(1993 -1998 )
1-299 2.5 2.4 0.1 36.8
300-499 1.3 2.3 -1.0 33.0
500-999 1.3 2.4 -1.1 31.3
1000-4999 0.6 2.7 -2.1 20.7
5000 - 0.3 3.0 -2.7 12.6
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n
1998 GDP
1995 1996 1997 1998
-3.8 -4.1 -2.8 -3.4
-0.5 -0.1 -0.5 -0.5
-3.3 -4.0 -2.3 -2.9
n
1999
95 96 97 98 99
+06 -47 +01 +1.7 -11.2
OECD 1999 GDP
95 96 97 98 99
-31 -35 -24 49 -73
1998 1999 OECD 1999
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