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1.
1.1
1.2.
1 vintage model
Perpetual inventory method
3
K= 12— A1 +HL A1, + (@ —dDIL
] ]
K
¥ 12....
/
1.3.
1.3.1.



NIPA: National Income Product Accounting

1.3.2. NIPA

NIPA

3 BEA Bureau of Economic




Analysis
computers and peripheral equipment
software
communications equipment
scientific instruments

photographic and photo processing equipment

1987 U.S.SIC
Census Bureau 1999 Statistical
Abstract of the United States:1999 917 9182 IT Information

Technologies Industries

“ oy

NIPA
NIPA 93SNA BEA
Robert Parker Recognition of Business and Government Expenditures for

Software as Investment: Methodology and Quantitative Impact,1959-98 (

1959-98)
3

Prepackaged software ( )
Custom software

Own-account software ( )

BEA
SNA
1998 26
1992-98 6.8
2 2002 1096, 1097



1-2 NIPA

1987
SiC 1987 U.S. SIC Description Correspondence

CODE
Computers and peripheral equipment

3571 Electronic Computers y

3572 Computer Storage Device y

3575 Computer Terminals y

3577 Computer Peripheral Equipment, NEC y
Software y
Communication equipment

3661 Telephone and Telegraph Apparatus y
Telephone and Telegraph Apparatus, Except Telephone Transformers, and Consumer External Modems y
Telephone Transformers y
Consumer External Modems y

3663 Radio and Television Broadcasting and Communication Equipment y

3669 Communications Equipment, NEC
Instruments

3812 Search, Detection, Navigation, Guidance, Aeronautical, and Nautical Systems and Instruments

3821 Laboratory Apparatus and Furniture

3822 Automatic Controls for Regulating Residential and Commercial Environments and Appliances

3823 Industrial Instruments for Measurement, Display, and Control of Process Variables; and Related Products y

3824 Totalizing Fluid Meters and Counting Devices

3825 Instruments for Measuring and Testing of Electricity and Electrical Signals y

3825 Portable Instrument Transformers y

3825 Except Portable Instrument Transformers y

3826 Laboratory Analytical Instruments y

3827 Optical Instruments and Lenses

3829 Measuring and Controlling Devices, NEC

3829 Medical Thermometers

3829 Except Medical Thermometers

3841 Surgical and Medical Instruments and Apparatus

3842@ Orthopedic, Prosthetic, and Surgical Appliances and Supplies, except

3842@ Electronic Hearing Aids

3842@ Orthopedic, Prosthetic, and Surgical Appliances and Supplies

3843 Dental Equipment and Supplies

3844 X-Ray Apparatus and Tubes and Related Irradiation Apparatus

3845 Electromedical and Electrotherapeutic Apparatus

3845 CT and CAT Scanners

3845 Other Electromedical and Electrotherapeutic Apparatus

3851 Ophthalmic Goods
Photocopy and related equipment

3861 Photographic Equipment and Supplies y

3861 Photographic Equipment and Supplies (Except Photographic Film, Paper,Plate and Chemicals) y
Office and accounting equipment

3578 Calculating and Accounting Machines, Except Electronic Computers y
Point of Sales Terminals and Fund Transfer Devices y
Calculating and Accounting Machines, Except Point of Sales Terminals and Fund Transfer Device y

3579 Office Machines, NEC y
Pencil Sharpeners, Staplers, and Other Office Equipment y
Time Clocks and Other Time Recording Device y
Other Office Machines y




1.3.3.

American Industry Classification System)

NAICS(North

1995
JsiC

1997
NAICS
CODE

1987
us.sic
CODE

1987 U.S. SIC Description

305

Computers and peripheral equipment

3341113571

Electronic Computers

Computers: digital, analog, and hybrid

Mainframe computers

Microcomputers

Minicomputers

Personal computers

334112|3572

Computer Storage Device

Aucxiliary computer storage units

Computer storage units

Disk drives, computer

Drum drives, computer

Magnetic storage devices for computers

Optical storage devices for computers

Recorders, tape: for computers

Tape storage units, computer

3341133575

Computer Terminals

Cathode ray tube (CRT) teleprinter, multistation

CRT,

Computer terminals

Multistation CRT/teleprinters

OCR,

Teleprinters (computer terminals)

3341193577

Computer Peripheral Equipment, NEC

card punching and sorting machines

Card-type conversion equipment, computer peripheral equipment

Computer output to microfilm units, computer peripheral equipment

Computer paper tape punchers and devices, computer peripheral

Decoders, computer peripheral equipment

Disk pack inspectors, computer peripheral equipment

Document entry conversion devices, computer peripheral equipment

Graphic displays, except graphic terminals: computer peripheral

Input/output equipment, computer: except terminals

Key-disk or diskette equipment, computer peripheral equipment

Key-tape equipment: reel, cassette, or cartridge

Keying equipment, computer peripheral equipment

Key punch/verify cards, computer peripheral equipment

Magnetic ink recognition devices, computer peripheral equipment

Media-to media data conversion equipment, computer peripheral

Optical scanning devices, computer peripheral equipment

Plotter controllers, computer peripheral equipment

Plotters, computer

Printers, computer

Punch card equipment: card readers, tabulators, collators, sorters, and

Tape cleaners, magnetic: computer peripheral equipment

Tape print units, computer peripheral equipment

CDATM

POS

Other Office Equipment

333313 3578

Calculating and Accounting Machines, Except Electronic Computers

Accounting machines, operator paced

Adding machines

Automatic teller machines (ATM)

Billing machines

Bookkeeping machines

Calculating machines, operator paced

Cash registers, including adding machines with cash drawers

Change making machines

Coin counters

Funds transfer devices

Point-of-sale devices

Registers, credit account




Computer Terminals

POS ATM

POS ATM

6.9

NAICS

1997NAICS 334511 Search, Detection, Navigation,

Guidance, Aeronautical, and Nautical Systems and Instrument Manufacturing

1987SIC 1997NAICS NAICS
33421 Telephone Apparatus Manufacturing
SIC 3661 Telephone and Telegraph Apparatus 334418 Printed
Circuit Assembly (Electronic Assembly) Manufacturing
NAICS



1995
Jsic

1997
NAICS
CODE

1987
us.siC
CODE

1987 U.S. SIC Description

3041

33421

3661

Telephone and Telegraph Apparatus

Auto-transformers for telephone switchboards

Carrier equipment, telephone and telegraph

Communications headgear, telephone

Data sets, telephone and telegraph

Facsimile equipment

Headsets, telephone

Message concentrators

Modems

Multiplex equipment, telephone and telegraph

Switchboards, telephone and telegraph

Switching equipment, telephone

Telegraph office switching equipment

Telephone answering machines

Telephone central office equipment, dial and manual

Telephone dialing devices, automatic

Telephone sets, except cellular radio telephone

Telephone station equipment and parts, wire

Telephones, sound powered (no battery)

Telephones underwater

Toll switching equipment, telephone

3042

33422

3662

Airborne radio communications equipment

Amplifiers: RF power and IF

Antennas, transmitting and communications

Cable television equipment

Cameras, television

Carrier equipment, radio communications

Cellular radio telephones

Citizens' band (CB) radios

Closed circuit television equipment

Digital encoders

Encryption devices

Light communications equipment

Marine radio communications equipment

Microwave communications equipment

Mobile communications equipment

Multiplex equipment, radio

Pagers (one-way)

Phototransmission equipment

Radio and television switching equipment

Radio receiver networks

Receivers, radio communications

Satellites, communications

Space satellite communications equipment

Studio equipment, radio and television broadcasting

Telemetering equipment, electronic

Television monitors

Television transmitting antennas and ground equipment

Transceivers

Transmitter-receivers, radio

Transmitting apparatus, radio and televisio

33429

3669

Communications Equipment, Not Elsewhere Classified

Burglar alarm apparatus, electric

Fire alarm apparatus, electric

Fire detection systems, electric

Highway signals, electric

Intercommunications equipment, electronic

Marine horns, electric

Pedestrian traffic control equipment

Railroad signaling devices, electric

Signaling apparatus, electric

Signals: railway, highway, and traffic-electric

Sirens, electric: vehicle, marine, industrial, and air raid

Smoke detectors

Traffic signals, electric

Broadcast equipment (including studio), radio and television

Radio transmitting and communications antennas and ground




0.8 305

1998

SNA
1-5
1995 1997 1987
JsIC NAICS ussic Description
CODE CODE
8211 541511 Custom Computer Programming Services
7371{Computer Programming _Services
8212 51121 Software Publishers
334611 Software Reproducing
7372|Prepackaged Software Software
Publishing,Reproduction of Software
Own-account software(in house)
1.4.
1.4.1.
Commaodity flow method
+
2 2,143
1.4.2.




1990 1985 1980
GDP
1980 GDP

1995

(

Private Fixed Investment in Equipment and Software by Type(BEA)

Chain-Type Price Indexes for Private Fixed Investment in Equipment and Software by
Type(BEA)

Recongition of Business and Government Expenditures for Software as
Methodology and Quantitative Impact 1959-98(BEA)

Service AnnualSsurvey(Census Bureau)

Annual Servey of Manufactures Census Bureau

Producer price indexes(BLS)

1998

1999
1998
PPI prepackaged applications

software PPI



1-6 NIPA

15.
15.1.
1995 net stock
15.2.
1.2 PI perpetual inventory method
K= 12— A1 +HL A1, + (@ —dDIL,
] ]
K
¥ 12....
/
m
K= z K
i=1
1.5.3. service time and depreciation rate
5 15 3
31.2
4
5
3 BEA

10



10
6 0.3187
6 0.3187 ! 03119
6 0.3187 11 0.1500
5 0.3690
10 0.2057 15 0lloo
11 0.1500
6 03187 15 0.1100
5 0.3690 5 0.3300
10 50
the Survey of Current Business ~ July 1997
B BEA Jorgenson and Stiroh 1994 Oliner 1992)
C default option(Hulten-Wykoff
6
1-9
10
6 0.3119
6 0.3119
6 0.3187
6 0.3187
5 0.3690

11




2.1. IT
2001

2000

2000

34.2

1995 10
30,000

294 25.0
10.5
7.8 6.8
IT 80 90
1999 2 2001
3
2001 IT 10.9
A 3.6
4.2 1999
IT
1-10 IT

1995

294

2000

25,000 -

20,000 -

15,000 -

10,000 -

5,000

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

12

35

.1 30

1 25

1 20

1 15

1 10
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11

7
|

S I\ &4%

13



IT

2.2.

IT

5,549

IT

2001

29.0 18.7

AG.1

2000
2001

1999

IT

A 199

T

12

W\\\

14



2.3. IT

2001 IT 1995 25.0 5549
2001 1216 / 66.9
2.7
13.9 AG.1
2
1-14 T
1995 1990 100
700
600 | /./\‘
500
400 r
300
200
100 |
0 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
- 100.0 | 103.7 | 86.9 90.2 933 | 1212 | 150.8 | 1586 | 1623 | 171.7 | 2249 | 2494
- 100.0 | 102.1 | 1175 | 1314 | 1545 | 1933 | 2450 | 3119 | 4248 | 5481 | 6506 | 6112
3.
3.1.
2001 52.7
1995 5.1
90 IT
90 2
2000 174 2001 14.9 2
IT 3

15




15

00000000000

44444444444

1

16

3 B2 ~
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3.2.

90

20.9

90

1990

IT

2001

10

90

10

7.9 9

1-17




3.3.

90 1990 2000
10 2.2 54 2
2 IT
2001 1995
102.66 / 116 88
120 /
7 74.0 2 3 2002
1- 19
1995 1990 100
700
600 |
500 |
400
300
200
100
0 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
-O— 1000 | 110.2 | 107.7 | 106.7 | 1071 | 1214 | 1449 | 1642 | 1780 | 1903 | 2233 | 256.6
-o— 100.0 | 1049 | 1141 | 1258 | 1425 | 168.7 | 206.7 | 2584 | 336.9 | 436.1 | 538.4 | 580.9
1- 20
1995
14
12
. /o//’/
10 1995 ){//
) /////O/O//O
) %
0.4
02 1995 1996 1997 1998 1999 2000 2001
O 041 0.49 0.55 0.60 0.64 0.76 0.88
—o— / 0.38 0.46 0.55 0.70 0.89 1.07 1.16
—— 0.45 0.53 0.65 0.82 1.04 1.25 1.35

18






1.
2.
2.1. (Cobb-Douglas Production Function)
3
1
(1 )
Y= AS"KIL'K
atf+y 1

C 2

logY = ag+it+ alogK ,+ BlogL + (1 —a —B)logK,

1
(1-a-B)

oogyY _ ay, _ oY Ky _

g K, u, oK, Y L~~~ B

19



(

(

4)

Y "OK, Y oLY 0K, Y

5)

dy _ aY dK, aydL , oY dK,
Y oK, Y toL Y Tok, v T

dK
K- HBL +(1-a=p)

K

=

1+0

¢ 6

R = Rl +R2
K =1+ 7)K1+ 1+ 8)K:
=K+ nR1 +5K

— K1 K2
=KAQ+n=—=+0—
@+7 n K)

=K1+n(1-2)+652)

K=K@+n+(5-n)2)
Ki:
Ka:

Z.

+A

dy _ oy dK, ovdL , oy dK,

20



Y — Aoelt Ka Llfa

In(y/ L) = At + aIn(K/L)
=At+aln(KA+n+(S-n) )/L)
= At+aln(K/L) +aln(l+n+(S5-7) )
D)Lt+a|n(R/L)+a(5—77) +an
0 At+aIn(K/IL)+6 +c

d(Iny/L)—aIn(KL) _, dz
dt dt

TEP
[a,b] TFP Uab

21



2.2.

0

In(yi,t/Li't):ocln(Kl’i]t/Li,t)+(1—0{—,[;’)In(szi’t/Li,t)+c+ui't , U, 0IN(O,0o;)
i

1

In(y,, /L) = At+aln(KiddL ) +6Z +c+u,, , u,0IN@O,a)
s

Y GDP.oe e, 97SNA 68
KP:
68
KpPIT: 1
K, cerieeinieene .. (KP=KPIT)x
Ky KPIT
L man hour ...............
Ky
7
7
1/4
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TSP

10

AR(1)  first-order autoregressive processes

Mackinnon

2-1

Beach and

0.5848

.2787

3.638
6.498

0.077
0.021

0
0.1365
2.9859

-10.832

0.276

0.9972

~~

0.9339

0.0149

3,976.0

67.7

24

1978-2001

23




11

AR(1)  first-order autoregressive processes

Mackinnon

Beach and

2-2

0.541

0.459 6.846
5.173 3.879

0.067
1.334

-2.294 -11.413

0.201

0.9932

0.8098

0.0172

1,460.0

63.8

24

1978-2001

24




2.3.

2-1
2.9 0.5 90 1995 2001
1.7
2-3
6%
5% O\
" \\
3%
2% \
1% :
-1%
-2%
1985 1990 1990 1995 1995 2001
i -0.24% 0.61% -0.65%
— 2.92% 0.51% 1.73%
ER 1.69% 0.77% 0.49%
EE 0.53% -0.43% -0.36%
=O= 4.91% 1.45% 121%

25

80



2.4.

11 2-2
11
10 11
11 1 5.2
1995 2001 6
1.7 1985 1990 1.2 1990
1995 0.1 TFP
2- 4
2.0%
1.5%
1.0% —]
1.71%
05 | 116%
0.0% ‘ 0.12% ‘
1985 1990 1990 1995 1995 2001

26



3.1

X = [| —(1- I\7I)A]_1(I— MF,

X:
A
M :
Fy:
2001
+
3.2.
2-5
2-6
2-5 2001
GDP
7,803,445 13,050,977 7,132,004 680,133
10,461,758 16,085,274 7,086,204 542,663
1,832,761 3,065,271 1,340,024 124,229
4,926,418 8,491,229 4225879 247,146
25,024,381 40,692,751 19,784,112 1594172

27




2- 6 2000 2001
GDP
1,765,551 3,204,659 1,599,904 94,075
296,043 2,957,122 1,324,887 52,618
-560,355 -1,063,260 -460,788 -33,144
956,227 1492973 761,754 34,696
2,457,465 6,591,493 3,225,757 148,244
2-7 2001
25,515,030| 62.7% 11,876,781 60.0% 707,668| 44.4%
6,241,227| 15.3% 2,358,148 11.9% 228,437| 14.3%
3,270,638,  8.0% 2,142,740| 10.8% 322,001| 20.2%
2,421,806 6.0% 1447673 7.3% 213,561| 13.4%
909,231 2.2% 612,007| 3.1% 34612] 2.2%
704,544, 1.7% 315897 1.6% 55,050] 3.5%
1,630,275 4.0% 1,030,866] 5.2% 32841 2.1%
40,692,751| 100.0% 19,784,112| 100.0% 1,594,1721100.0%
1.7 7.6
0.4 9.0 0.5 15
0.9 4.5 95
1.7 0.5 0.1
2001 25.0 95
40.7
63 15
2000 6.6
19.8
60 12 11
3.2
2001 159.4
44 20 14
14.8

28






1

y=F(K,L,t)
= AK*L? a+ =1

Ffl_x<

1+%

R = Rl +R2
K =1+ 7)Ki+ 1+ )K:
K+ an +6K:

— K1 K2
(L7 K K)

= K@+7n(1-2Z)+62)

K=K{@+n+(5-1)Z)
Ki:
Ka:

Z:
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In(y/ L) = At +alIn(K/L)
=At+aln(KA+n+(5-n) )/L)
= At+aIn(K/IL)+aln(l+n+(S-7) )
Dﬂt+a|n(R/L)+a(5—77) +an
Dﬂt+a|n(R/L)+¢9 +C

d(In(y/L)-aln(K/L)) _ Ppy4
dt dt

3-1 TFP

In(y,, /L,) = At+ain(Kidh ) +0Z, +c+u;, , u,[INO,0;)
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TFP
TFP
[a,b] TFP Uab
TFP
6
b
U,, = 6dz
a
=0 a
1
/
GDP
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SNA

SNA
3-2
14 3
100 D
F
200 413 414
201 09 10
202 1 12
203 15
204 17
205 18
206 22
207 23 24
208 25
209 26
27 29
210
211 30
212 31
213 13 14
16 16
19 21
32
413 414
300 E
400 G
85
500 J
600 K
700 '
800 37 38 371
900 L
M
N
0
P
85
882
883
371
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4.1.

4.2.
4.2.1.

1.7

=l
... /
=8

... /
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4.2.2.

()

1980 2000 20
1980 1985 1990 1995 4

63
62
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D, =6l, +5@1-O)l_+5A-6)21_,+..t 5(1-3)*1, o +5(1A-5)°1,
D, =06l_,+31-)_,+61-06)%1, 5 +..+6Q1-0)"1,_¢+5(1-06)°l,,

1-6
Dt = 5(It +TDt—1_(1_5)6lt—7)

1-6
Jo(l, +T D,.,)

1
(1.2) It :g(Dt _(1_5) Dt—l)

(1.2) 1
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100
200
201
202
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207
208
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211

212
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214

300
400
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600

700
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54
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5.1
4
95
15.1
12.3
10.8
17.3
98
99
96

99

1995 2000
2.5
13.3
2000
95 0.5
95
99 2000

99 2000 2

97

30

2000

2000

42

2000

95

2000

17 2000

95 97
236

1.7

2.7

5.0
6.6

24.9

20.9

46.1

2000



14,000

0 2,000 4,000 6,000 8,000 10,000 12,000
— 0
01995 2185 1,132 602 6,584 236 1,737 473 2,210 2454
W1996 3148 1,252 689 8476 235 1,866 497 2,362 2,606
01997 2992 1,307 684 9,166 236 2,024 692 2,715 2,961
01998 2,787 1,331 793 8,848 251 2111 700 2812 3,070
W1999 2,469 1,388 1178 9,397 253 2,638 611 3,249 3507
2000 2687 1,655 1,552 12,302 298 3,854 791 4645 4948
95 00 42 79 209 133 48 173 108 16.0 151

43



5.2.

99

10.1

6.1

98

0.8

8.4

2000 95

99
98 2000
2000

12.8
20.1

2000 40.0

54

2000 4.8

47 6.8

1995 2000
95 10.3
2000

154

95 241

95 2.3 2000

95
99 2000
9.3 243

2000 11

95 3.2
999

95 5.3
96

15
8.5

44

2000

3.1

7.1

18.7
8.0

96
6.9

11.2

95

3.1



3-7

40,000

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

[ I I T T T T T

e 10
01995 5293 4,675 3181 24,070 810 7,149 2,317 9,466 10,313
@1996 6,863 5014 3475 27,204 848 7471 2,372 9,843 10,730
01997 7,784 5314 3,626 30,143 870 7,826 2,604 10,430 11,340
01998 8,240 5,808 3,773 32,763 918 8,242 2,782 11,024 11979
W1999 8,310 6,197 4,477 35,266 970 9,011 2,813 11,824 12,827
02000 8,494 6,862 4,765 38,988 1,054 11,199 3,120 14,319 15,404

95 00 99 80 84 10.1 54 94 6.1 86 84
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6.1.
GDP
log (Y, /L) =At+alog (K /L)+0Z, +c, (1)
a+p=1
log (Y, / Li) = alog (Ky; /L) +ylog(Ky /Li)+c (2
a+pf+y=1
6.2.
3-8
1985-2000
2 DW. S
a B
0000  0271] 0.729] 7964] -1159 0.992 1923 0.011[ARL(VETHOD-MLGRID)
0.045 3.008 8.092 9.647| -15.970 IT
0003 0496] 0504] 2155/ -0551 0.995 1520 0.011[ARI(METHOD=MLGRID) [ -
0426]  4857| 4935| 1169| -4.753

MLGRID

3-9
D.W.
a| IT y B
0. 0.159 0.697 -0.351 0.995 1.662 0.010JAR1(METHOD=MLGRID)
0. 0.064 0.507 -0.260 0.995 1.522 0.011|AR1(METHOD=ML) -
MLGRID
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6.3. TFP

TFP 1985 1990 0.5
2.7 2.2 1990
1995 TFP 0.6
0.1 1995 2000
1.3 15 TFP 0.2
2000 3.70
TFP 1985 1995 0.2 1990 1995
0.5 1995 2000 1.0
TFP 1985 1995 0.9 1990
1995 0.3 1995 2000 0.6
3-10 TFP
30
27
25 |
20 f
15 13
10 | 09
06
05 03
00 .
-01
-05
[21985-1990 27 09
19901995 01 03
019952000 13 06
3-10 TFP
TFP
1985-1990 05 2.7 -22] 1.20 2.90
1990-1995 -0.6 -0.1 -0.5] 2.90 2.86
1995-2000 -0.2 13 -15] 2.86 3.70
1985-1990 -0.2 0.9 -10] 2.44 4.42
1990-1995 -05 03 -0.8] 4.42 523
1995-2000 -1.0 0.6 -1.6] 5.23 6.73

a7



6.4. GDP

GDP 1985 1990 55
4.4 8 GDP
1990 1995 GDP
0.8 04
1995 2000 GDP 0.8
1.3 GDP
GDP 1985 1990 5.0 1990 1995 3.3 1995
2000 1.9
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4-5

SIC

1996 1995

2000 Annual Servey of Manufactures Census Bureau
2002.G078010(Gross Output by Detailed Industry,BEA)
2001service annual survey(Census Bureau)

Current Industrial Reports MA335J(01)-1
2002.VES8701(Shipments of Manufacturing Industries,BEA)
Value of Product Shipment 2001(Census Bureau)

National expenditures for R&D U.S.National Science Foundation

1997 Benchmark Input-Output Accounts(BEA)

1999 Annual Input-Output Accounts(BEA)

1987-2001 GPC(Gross Domestic Product by industry,BEA)

2000 Annual Servey of Manufactures Census Bureau

U.S.Postal Service Comprehensive Statement on Postal Operation etc

CPI Consumer Price Index,BLS)

PPI (Producer Price Index,BLS)

COI ( Implicit Price Deflator for Gross Domestic Product by industry,BEA)
VOI ( industry shipments chain? type plice indexes,BEA

GPIPD Implicit Price Deflator for Gross Domestic Product by industry ,.BEA)

National Employment, Hours, and Earnings BLS)
National Occupational Employment and Wage Estimates BLS)
1997 Economic Census Census Bureau
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1995 1996 1997 1998 1999 2000 2001
15.9 16.6 18.1 19.4 20.9 216 216
34 2.9 2.7 2.6 2.6 25 24
9.3 94 9.1 10.9 11.0 10.6 12.3
8.1 7.3 6.8 6.7 6.5 6.0 5.6
245 26.3 27.4 24.7 25.0 26.1 25.7
239 235 223 221 204 200 196
1.0 0.8 09 11 14 16 12
13.9 133 127 125 123 117 116
100.0 100.0 100.0 100.0 100.0 100.0 100.0

1995 1996 1997 1998 1999 2000 2001
238 24.4 24.0 236 247 259 279
59 5.6 5.2 5.1 49 48 5.0
12.7 135 14.4 159 16.2 16.1 16.3
124 115 106 103 9.7 9.2 8.7
175 185 20.4 211 216 221 205
119 11.3 10.6 10.0 9.3 8.8 8.1
0.4 0.3 03 03 04 0.4 03
155 15.0 14.4 13.7 13.1 128 13.2
100.0 100.0 100.0 100.0 100.0 100.0 100.0

95 96 |96 97 |97 98 |98 99 |99 00 |00 ror | % 02

16.4 198 14.4 105 117 6.6 132

25 13 27 13 3.2 34 16

127 65 277 31 43 24.6 128

13 26 4.6 0.8 0.6 05 13

202 147 3.9 36 127 52 85

9.9 4.3 54 4.9 58 50 41

-9.1 216 29.0 36.9 175 -18.3| 11.0

6.8 5.3 4.7 1.0 2.3 6.8 45

12.0 9.9 6.5 2.7 7.9 7.0| 7.6

95 96 |96 97 |97 98 |98 99 |99 2000 |00 vor | % 01

115 83 89 57 142 88 12

21 22 8.9 6.9 59 53 55

157 7.7 222 128 8.2 21 129

07 21 74 36 36 22 21

153 217 141 135 119 66 113

39 33 39 32 35 68 18

08 39 25 50.0 208 57 6.2

54 55 55 6.0 6.2 42 55

9.0 100 07 106 9.2 09 8.4
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> GDP 21.5
GDP 19.7
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GDP

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
229 236 254 265 271 26.6 263
31 24 21 21 20 17 14
118 114 107 125 125 122 1338
71 6.2 56 52 50 46 40
126 1438 166 154 169 190 195
232 239 227 21 20.1 199 196
10 08 08 09 12 13 0.9
183 16.9 16.0 153 152 148 144
1000] 1000 _ 1000] _ 1000] _ 1000] _ 1000 _ 100.0

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
276 282 26.9 259 26.7 273 287
71 6.1 56 5.1 48 46 49
128 136 144 155 160 1538 147
131 123 116 111 105 9.7 9.0
115 131 157 181 184 199 208
113 105 98 9.0 85 8.0 73
03 03 03 02 03 0.2 02
163 16.0 1538 151 148 145 143
1000] 1000 _ 1000] _ 1000] _ 1000] _ 1000 _ 1000

GDP
95 96 |96 97 |97 98 |98 99 |99 00 |oo o1 | %5 O
187] 204] 140 5.9 6.7 6.1 118

~10.2 18 7.2 05 9.2 95 42
104 54 277 3.2 63| 215 121
0.1 0.7 20 -11 0.3 _4.9 05
356| 253 13 138] 222 105 176
18.8 5.9 64| -55 7.3 6.0 6.3

-10.7 189 257| 328 145 -197 85
5.9 5.7 5.2 238 56 42 49
15.0 117 95 36 8.7 7.4 9.3

95 96 |96 97 |97 98 |98 99 [99 00 |00 01 [ ¥ 0
9.4 25 60| 109 111 113 8.5
~8.0 17 0.9 23 3.4 128 14
133 134 185 113 71 11 10.2
0.7 0.9 5.4 16 0.7 22 12
223 281 269 9.7 172 10.9 19.0
12 0.3 16 16 16| 28 0.2
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GDP
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4,000

3,000
2,000
77
L
1,000
0 1995 1996 1998 1999 2000 2001
3676 3732 3916 3935 3830 3785
o 794 797 818 843 836 820
o 48 57 74 82 90 9
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1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
15.1 15.2 14.4 134 13.3 13.6 13.6
1.9 1.9 1.8 18 17 17 17
174 18.0 18.9 22.1 225 219 220
6.5 6.6 6.7 6.2 6.2 6.3 6.6
155 14.7 14.1 134 13.1 12.6 12.1
208 20.8 20.7 20.3 19.6 19.7 20.0
13 15 17 1.9 2.1 2.3 24
216 213 216 20.9 214 218 217
1000/ 1000/ 1000] 100.0] 100.0] 100.0] 100.0

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
255 25.1 248 24.6 24.4 239 241
5.7 5.8 5.7 5.6 5.6 5.6 5.7
12.2 13.1 14.0 15.2 17.2 18.7 19.5
265 259 25.1 24.6 236 224 214
12.9 12.7 12.5 12.2 11.3 10.6 10.4
5.3 5.3 5.4 5.4 5.4 5.3 5.2
0.8 0.8 0.8 0.8 11 1.0 1.0
111 11.2 11.7 11.6 114 12.3 12.6
1000/ 1000/ 1000] 100.0] 100.0] 100.0] 100.0

95 96 |96 97 |97 98 |98 99 o9 00 oo vor [ O

2.1 -4.4 -2.9 -0.2 -1.0 -0.8 -1.2

0.7 -0.2 -0.9 -2.3 -4.4 11 -1.0

5.2 6.3 21.2 25 -5.5 -0.8 45

25 3.4 -35 0.4 -1.2 3.3 0.8

-35 -3.3 -1.2 -1.8 -5.8 -5.8 -3.6

1.8 0.7 1.6 -3.2 -1.8 0.2 -0.1

17.1 16.1 12.7 10.9 9.0 0.1 10.8

0.3 2.4 0.3 3.1 -0.9 -1.9 0.5

15 1.1 3.8 0.5 -2.6 -1.2| 05

95 96 |96 o7 |97 98 |98 99 |99 ‘00 |00 o1 [ %® 2

14 35 28 3.8 3.0 16 2.7

5.0 16 3.3 4.0 5.9 2.1 3.6

10.2 12.2 12.6 17.8 14.7 5.3 12.1

0.8 1.2 18 0.1 0.1 -3.8| 0.0

2.0 2.2 15 -3.3 -0.4 -2.0 -0.0

4.2 5.6 4.6 4.6 3.7 -1.2 3.6

4.2 3.9 13 40.2 3.9 0.1 8.1
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/95

1005 | 1096 | 1097 | 1998 | 1999 | 2000 | 2001
1558 1812 2281] 2677] 2842] 3064 3278
1,713| 1527 1502] 1626] 1,656 1573] 1,407
701 736 730 769 775 872 1,068
1,124 1,097 1,080 1130 1,113] 1129] 1,039
837| 1,176] 1524| 1562| 1810 2348 2,754
1,148| 1,340 1400 1476| 1441 1575 1,667
766 584 598 666 798 838 672
873 922 951 997 995 1060 1126
1,029] 1,165 1288] 1358] 1400] 1563 1,699

/ 95

1005 | 1006 | 1097 | 1098 | 1999 | 2000 | 2001
1,138] 1228 1216] 1254 1330 1445 1582
1207 1136 14000 1074 1056 1031 1139
1,004 1136 1148 1208 1142] 1066 1,002
826 806 789 796 800 798 815
942| 1120] 1415] 1769] 2007| 2362 2672
725 751 772 800 813 834 795
373 369 362 333 333 305 282
1545 1562 1514 1550 1599] 1488 1507
1,052] 1,093 1121] 1189] 1,0228] 1264] 1,328

95 96 |96 97 |97 98 |98 99 |99 00 |00 vor (% O
16.3 25.9 174 6.1 7.8 7.0 132

~10.9 _16 8.3 18 51| -105 32
5.0 08 53 0.7 125 225 73
2.4 26 5.8 _15 15 79 13
405 29.6 25 15.9 29.7 173 220
16.7 5.2 4.7 24 9.3 538 6.4
238 2.4 115 19.7 51 -198 21
56 3.2 4.9 0.2 6.5 6.2 4.3
133 105 55 31 116 8.7 8.7

95 96 |96 97 |97 98 |98 99 |99 00 |00 vor (% O
7.9 0.9 3.1 6.8 7.9 95 57

124 32 24 16 23 104 21
2.9 1.0 5.2 55 ~6.6 ~6.0 16
2.4 2.0 0.8 05 0.2 22 20.2
19.9 253 25.1 135 17.7 131 19.0
3.6 28 36 16 26 47 16
12 19 8.1 0.1 8.3 76 46
11 31 2.4 3.2 7.0 13 0.4
3.9 26 6.0 32 3.0 51 40
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95 9% o7 98 99 2000 2001
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34119 36,801 39,839 36,410 39,973 45,578 39,618
41,702 41,803 43,793 40,122 40,659 43,399 44,120
87,632 88,975 88,065 84,533 82,756 81,498 78,941
66,104 68,652 72,613 70,727 66,808 64,499 64,570
40,980 42,831 41,602 40,185 39,376 38,504 38,663
42,027 39,984 39,614 38,906 37,851 37,647 37,629
79,224 88,722 97502| 103849 106630] 115013 123006
924.840]  951,662] 070568 055452 956,120 078433 974745
95 96 9% 97 97 98 98 99 |99 2000 |00 01 | % O
0.1 25 -11.0 41 44 20 -18
8.1 8.0 86 0.8 140 _131 25
05 45 84 13 6.7 17 0.9
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37 58 26 55 35 0.1 04
45 29 34 20 22 0.4 1.0
49 0.9 _18 27 05 ~0.0 18
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2.9 2.0 16 0.1 23 04 0.9
95 96 9% 97 97 98 98 99 |99 2000 | 00 o1 [ % O
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85 345 143 -618.3 117 5.9 24
78 -103 27.8 -50.9 37 1045 11
6.8 -43 17.9 -939 1.0 -104 -8.8
33.2 538 _780 3702 328 2772 710
1000 1000 1000 1000 1000 1000 1000
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368 7.1 —

> 2001 368
1995 2001
1995 571 539
396 368 1999 393
2001 379
1995 2001 0.5 3
1.8 0.5
62.3 10.3
115
110
105
100
95
%0
85
80
75
70
95 9% o7 98 99 2000 2001
—— 100 994 99.9 89.2 795 747 742
- 100 1039 1006 96.1 96.6 974 97.7
%= 100 964 97.3 1027 1009 929 86.6
— 100 1011 1032 1003 99.4 983 948
-0 100 992 96.0 95 955 932 919
—— 100 1035 1068 1079 1088 1103 1116
—— 100 1021 1032 1021 1021 1048 1030
—o— 100 1015 102.6 1065 1070 1042 1030
— 100 1011 1024 1020 1013 1018 1020
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95 9% 97 98 99 2000 2001
37 36 37 33 29 27 27
174 181 175 167 168 170 170
112 108 109 115 113 104 o7
539 545 556 541 536 530 511
396 303 380 382 378 369 364
571 501 610 616 621 630 637
325 332 335 332 332 340 335
368 373 377 302 393 383 379
5,263 5,323 5,301 5,368 5,331 5,356 5,360
95 96 9% 97 97 98 98 99 |99 2000 | o0 or | % O
06 05 _107 ~109 6.0 06 48
39 32 45 05 0.9 03 04
_36 0.9 55 17 -8.0 6.7 24
11 2.0 28 09 11 _36 09
08 33 05 -10 24 14 14
35 32 10 0.8 14 11 18
2.1 10 -10 0.0 256 _16 05
15 11 38 05 26 1.2 05
11 13 04 0.7 05 02 0.3
95 96 9% 97 97 98 98 99 |99 2000 | o0 or | % O
0.4 0.3 171 9.6 7.0 13 8.9
112 84 340 24 5.8 34 38
6.7 15 ~26.1 5.4 ~36.0 5338 _14.2
103 16.3 68.9 13,0 230 _1462 -26.6
50 _101 87 108 _360 _385 302
333 27.9 _26.1 _135 36.0 538 62.3
114 5.1 150 03 343 431 9.3
9.3 6.0 _62.4 49 417 _34.6 103
100.0 1000 1000 1000 1000 1000 1000
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8.7

» 1995 2001 GDP
1995 2000 GDP+
1995 1649  /
1178/ 1027 2001
1256 | 1699 2
1995 2000 8.7
2000 2001 15.8 95 2001
GDP
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95 96 97 98 99 2000 2001

—— 100 1017 104.0 94.0 105.6 1238 1171
—— 100 104.7 120.1 116.7 132.2 154.4 129.9
—— 100 1019 96.5 91.9 104.2 118.8 1274
—— 100 98.3 95.0 95.1 94.1 92.6 92.7
—+ 100 103.9 1147 1123 106.3 105.0 106.7
—— 100 101.0 94.8 88.6 87.1 84.2 88.4
—— 100 93.6 91.2 88.2 86.4 84.8 85.0
—O— 100 1133 1252 132.0 136.1 1519 165.2
—— 100 102.3 102.8 102.1 102.9 105.3 1054
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95 9% 97 98 99 2000 2001
1,649 1,677 1,715 1,549 1,741 2,041 1,031
890 932 1,069 1,039 1,177 1,375 1,157
975 993 941 895 1,016 1,158 1,242
751 738 713 714 707 695 696
1,178 1,224 1,352 1322 1,253 1,237 1,256
510 516 484 452 445 430 451
814 762 742 718 703 690 692
1,029 1,165 1,288 1,358 1,400 1563 1,699
948 969 974 967 975 998 998

95 96 9% 97 97 98 98 99 |99 2000 | o0 or | % O
17 23 9.7 124 17.3 54 27
47 14.7 28 133 16.8 _158 45
19 53 48 134 140 73 41
17 33 01 -10 -16 0.1 -13
39 104 2.2 53 13 16 11
1.0 6.2 65 17 34 5.0 2.0
6.4 26 33 20 19 03 27
133 105 55 3.1 116 87 8.7
23 05 07 0.8 23 0.1 0.9

77




1995 2000 2

X=f(LK,ZT
X: ,L: K 2

df _ofa  ofdk  ofdz  ofdr
X "L X Tk X Yaz X TaT X
df _Lofd. KIfdk ,zofdz . Tofdr A
< XX L TXKK "Xazz "Xor T (~L{=1ec)

OX =T f(OL, 0K, 6Z)
6 8 1

Lof  kof , zof _
XaL "Xk T Xaz 1

a B vy
dr _dX dL ,dK  dZ
T X "L e 73z
=(a+ﬂ+7)d>>(< —ad|'_‘ —ﬂdfé —7dZZ
-, dX _dL daxX _dK. dxX _dzZ

=ad(log’)+fd(og i) +7d(0g %) (nat+p+y=1)

a B vy

78



1995 2001 11
0.2 13.6
3.6 47.5
17 79.1 0.2 17.9 1.2 192.2
2.8 741.4
7.6

3.3 435 01 1.7 06 7.3
3.6 47.5

-4.0 -30 -20 -1.0 0.0 10 20 3.0 4.0
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1995 2001

TFP
-13 -1.4 -0.6 -0.1 0.8
2.2 0.6 -0.2 -0.0 1.7
16 11 -0.3 0.2 0.6
-1.2 -0.5 -0.5 0.0 -0.2
0.2 0.7 -13 0.1 0.7
-0.6 -0.1 0.5 0.1 -1.2
0.4 3.2 -0.0 -0.0 -2.8
7.6 3.3 0.1 0.6 3.6
11 0.6 -0.1 0.5 0.2
1995 2001
TFP

100.0 110.8 47.4 4.6 -62.8
100.0 29.2 -8.2 -0.0 79.1
100.0 68.7 -22.2 12.9 40.7
100.0 44.9 40.4 -3.2 17.9
100.0 278.0 -527.7 37.0 312.7
100.0 9.6 -78.9 -23.0 192.2
100.0 850.6 -5.6 -3.6 -7414
100.0 435 17 7.3 475
100.0 515 -6.4 413 13.6

80




BtoC

14 1

13

XBtoc =iji Pi,jUi,jri,jCi,j
je{L2,ie{L2..9

BtoC -

S T X

O o

i 15

()

286

14

14
3,007

81

BtoB

0.55

1

5,870

BtoC

14



5- 1 BtoC

14
15-19 367 90.2 28.9 79,773 76,395 4.8
20-29 884 89.5 32.1 90,230 228,946 14.4
30-39 894 87.8 36.7 94,104 270,871 17.1
40-49 800 82.8 36.0 41,219 98,308 6.2
50-59 955 61.8 355 47,115 98,762 6.2
60-64 393 434 34.9 114,357 68,003 4.3
65-69 349 22.3 457 108,529 38,602 24
70-79 476 11.6 44.0 65,682 15,991 1.0
80 171 0.0 0.0 0 0 0.0
15 5,288 65.5 35.0 75,380 895,877 56.5
15-19 350 89.6 24.1 59,286 44,808 2.8
20-29 849 90.4 30.2 91,613 212412 134
30-39 874 81.0 27.7 84,031 164,828 104
40-49 792 64.7 29.8 75,877 115,870 7.3
50-59 971 39.8 42.7 68,699 113,289 71
60-64 417 14.9 36.1 148,438 33,216 2.1
65-69 388 10.1 40.0 22917 3,589 0.2
70-79 613 4.3 23.1 51,250 3,093 0.2
80 367 1.4 0.0 0 0 0.0
15 5,620 50.2 29.9 76,385 691,105 435
15 10,908 57.6 32.4 75,858| 1,586,982| 100.0
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5-2
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5-4 BtoB
E 782,786 426,778 24.7 121 2,340
F 2,936,793 1,921,384 305 8.8
484,832 317,421 (64.0) 203,150
426,782 328,218 (68.0) 223,188
2,025,179 2,025,179 305 8.8 54,603
H 633,674 314,080 12.0 02 160
| 6,077,458 6,077,458 24.8 71 107,012
J 401,044 114,815 128 02 92
K 730,531 94,374 165 05 639
L+G 2,284,502 832,804 25.1 05 3,039
594,220
1 300
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