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(Single Index) (Composite Index)
(Estimated Index)
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William Pretty (1687)
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Theodore Wittstein (1867)



(Opportunity Cost)

(Formal Education)

Lucas (1988)
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(Informal Education)



(Enrollment Rate)
(Adult Literacy Rate)

Azariadis and Drazen (1990)
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Barro (1991)  Mankiw,
Romer and Weil (1992) (Flow
Variable)
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Barro and Sala-i-
Martin (1995) Benhabib and Spiegel (1994) Islam (1995) Krueger and Lindahl (2000)
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Perpetual Inventory Method (PIM)

Nehru, Swanson and Dubey (1995) Lau, Jamison and Loudt
(1991)
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Projection Method (PRO)
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Psacharopoulos (1994)
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( Cross - country)
WoBmann (2000) 1 Mincer (1974)
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(1974)
(Decreasing Return to Education)
1



i

Barro (1991) Barro and Sala-i-
Martin (1995) Barro
and Lee (1996)
Hanushek (1996)
Cognitive Skill
Cognitive Skill
2
The

International Assessment of Educational Progress (IAEP)

The International Association for the Evaluation of Educational Achievement (IEA)

1964 1981 1971 1984

Hanushek and Kimko (2000)



2.2

(Perpetual Inventory Method)
(Capital Stock) (Investment)
SRt
and Helpman (1995) Jacob, Nahuis and Tang (1999) Kwon (2003)

(Initial Stock of R&D)
(Historical  R&D  Expenditures)
(Depreciation Rate) (Lags)
R&D  Expenditures)

55

Coe

(Deflator of
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(Homogeneous)  Solow (1957)
Solow (1957)
(Heterogeneous)
Denison (1967)
(MPI)
Lucas Approach
Schultz (1961) Denison (1962)
Schultz
(1961)
Schultz  (1961)
(rke) r (Internal Rate of Return)
Kg Denison (1962)



- — Schultz (1961)

Nelson and Phelps Approach

Educational Attainment)
and Spiegel (1994)
Schultz (1961)  Dension (1962)

Schumpeter (1934)
Schumpeter (1934)

(Product) (Innovation)
1
(Monapoly)

Lucas (1988)
(Learning by Doing)

17

Denison (1962)

Denison (1962)

Nelson and Phelps (1966)

Nelson and Phelps (1966)

(Catch up)
(Index of Average
Benhabib
(Entrepreneur)
(Process)
(Rent)



Lucas (1988)
(Positive Externalities)

(1988)  Young (1991)
Romer  (1990)
2
)
Nonrival
Convergence
(Catch Up)
(1988)

Convergence

18

Stokey (1988) Young (1991)

Stokey
Lucas (1988)

Romer (1990)

Romer (1990)
(
Romer (1990)
Lucas (1989)
Convergence 2
Lucas (1993)
Convergence Lucas



Grossman and Helpman (1991)  Barro and Sala-i-Martin (1995)

2
(Leader) (Follower)
Convergence 2
Convergence
Cross-country (
Convergence ) Mankiw, Romer and Weil (1992)
Barro (1991) Cross-country
(Primary and Secondary Enrollment
Rates) Barro

(1991)

Barro and Lee (1993)
(Flow)
(Stock)
(Year of Schooling)
(Stock)
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Barro and Lee (1996)

' Barro and Sala-i-Martin  (1995)
(Life Expectancy)

2
(2538)  Apipat Wangudom (2001)
(2538)
4
Apipat Wangudom (2001)
Apipat Wangudom (2001) 3
WoBmann (2000) Apipat Wangudom (2001)
Nelson and Phelps
(1966)

(2538)
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Griliches
(1973)
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( )
Griliches (1973)
5-8 2-
3
Griliches (1973)
0.5
Birdsall and Rhee (1993) Cross-country
Griliches (1973) Birdsall and Rhee (1993)
40 OECD 2 19



20-30

2

OECD Birdsall and Rhee (1993)
Goel and Ram (1994) Birdsall and Rhee (1993)
52

Goel and Ram (1994)

Cross-country

Goel and Ram (1994)

Lichtenberg and Siegel (1991)

25 Nadri (1993)
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(Spillover)
Lichtenberg (1992)
14
(Private Rate of Return)
Rate of Return)
(Imported Capital Goods)
(Embodied)

Coe and Helpman (1995)

(Total Factor Productivity)
1970 - 1990

Jacob, Nahuis and Tang (1999)
Growth Accounting

23

Cross-country

(Social

21 OECD

New Growth Theory
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(Flow)

(Stock)
(Non-monetary Value)

(Input)

Romer (1993)

(Single Index)

(Output)
(Monetary Value)

2
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(Input) (Output)
(Flow) (Stock) (Flow) (Stock)
(Monetary Value) (Total Education Expenditure) (Wage)

(Public Education Expenditure per Student) (Value Added per Worker)

(Public Health Expenditure per capita)
(Non-monetary Valug) (Total Education Expenditure on Total Government Expenditure) (Completion Rate) (Literacy Rate)

(Total Health Expenditure on GDP ) (literacy Rate)

(Gross Enrollment Ratio) (Average Years of Schooling)

(Net Enrollment Ratio) (Level of Education Attainment)

' ’ (
(Pupil-Teacher Ratio) (Mathematic and Science Test Score )

(Grade Point Average)

(Ratio of High-skill Labor on Total Population)



2.2

(Input)
(Flow) (Stock)
(Monetary Value) | (’Total Expenditure on R&D)
| (Business Expenditure on R&D)
| (Total Expenditure on R&D per Capita)
(Non-monetary Value) . (Total R&D Expenditure on GDP) | (Scientists and E’ngineers in R&D)

(Technicians in R&D)

(Researchers in R&D)

(Researchers in R&D per Capita)

(Flow)

(Royalty and License Fees)

(High Technology Exports)

(Output)
(Stock)

(Scientific and Technical Journal Articles)

(Citation Index)

(Patent Application filed)

(Trademark Application field)
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2.2

A Summary of the Frascati Manual 1993
(Basic Research)
(Experimental Development)

(Applied Research)
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(Single Index)

(Composite Index) (Estimated Index)
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(Composite  Index)

251

L (Human Development Index: HDI)
Nations Development Program (UNDP)

29

United
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(Life Expectancy at Birth)
(Education Attainment Index)

( )
( )

(GDP per capita - ppp us$)

= - ) )

:25 85
( 14-50):0%  100%
0%  100%
(PPP §): $100  $40,000 (PPP  9)

3
=( + + )3
0.69 0.84 0.67
0.73

2. (Human Achievement Index: HAI)

()

( ) () ()
( ) (
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2.5.2

(Technology Achievement Index: TAI)
4
(Technology Creation)
(Patents Granted to Residents per capita)
(Receipts of Royalty and License Fees from
Abroad per capita)
(Diffusion of Recent Innovations)
(Internet Hosts per capita)
(High and Medium Technology
Exports as A Share of All Exports)
((Diffusion of Old Innovations)
(Mainline and Cellular Telephones per capita)
(Electricity Consumption per capita)
(Human Skills) (Mean Years
of Schooling)

(Gross Enrollment Ratio at Tertiary Level in Science, Mathematics and Engineering)
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