Contents

Preface . ....... . .. . VIIL
Part I Basics

1 Foundations of Macroeconomic Dynamics.................. 3

1.1 Introduction ........... ... 3

1.2 Growth and Cycles ....... .. i 4

1.3 Solow’s Model: Continuous Time Version ................... 6

1.4 Harrod—Domar’s Alternative . ............. ... ... ......... 9

1.5 Discrete Time Formulation of Solow’s Model ................ 10

1.6 Continuous Versus Discrete Time . ......................... 12

1.7 Aggregation . ..... ... 12

2 Population Dynamics and the Labour Market ............. 15

2.1 Laws of Population Dynamics .. ........... ... .. .. oo .. 15

2.1.1 Continuous Time Laws .. .. .......... ... ... ... ...... 15

2.1.2 Discrete Time Laws ............ .. ... .. ... . ..., 17

2.2 Labour Supply . ... .o 18

2.3 Labour Demand ................ .. ... ... ... ... 20

2.4 Market Equilibrium........ ... .. .. 21

3 Production Functions .. ............. ... ... ... ... ... ... ..... 23

3.1 Introduction ....... ... . ... 23

3.2 Cobb—Douglas Production Functions ....................... 24

3.3 CES Production Functions. .. .......... ... ... ... ... ....... 25

3.4 Leontief Production Functions ............................ 27

3.5 Remainder..... ... ... . ... . . 28



XII

Contents

Part IT Simple Dynamic Macromodels

4

A Model Without R&D and Public Expenditure .......... 31
4.1 Introduction .......... ... 31
4.2 The Macro Model ...... .. .. . . . 32
4.3 Choice of Functions to Implement the Model ... ............. 35

4.3.1 Cobb-Douglas Production Function ................. 36

4.3.2 CES Production Function .......................... 36

4.3.3 Leontief Technology .......... ... ... .. .. o ... 36

4.3.4 Labour Supply ........ ..o 37
Some Determinants of Endogenous Growth ................ 39
5.1 Introduction ......... ... 39
5.2 Expenditure on R&D ... . ... 39
5.3 Endogenous Technical Progress................ ... ... ... .. 40
5.4 Choice of Functions for the Simulations .................... 44
Public Expenditure and Taxes ............................. 45
6.1 Introduction .......... ... . . 45
6.2 Modelling Taxes and Public Expenditure ................... 45
6.3 The Production Sector of the Economy..................... 46
6.4 A Macromodel with R&D and Public Expenditure........... 47
6.5 Choosing the Functions for the Simulations .............. ... 49

Part IIT Computer Simulations

7

Stationary Population: Cobb—Douglas Simulations ......... 55
7.1 Preliminary....... ... 55
7.2 No R&D Activity ... ... 56
7.2.1 First COD-Simulation ............................. 56
7.2.2 Second COD-Simulation................. ... ... ... 63
7.2.3 Third COD-Simulation............................. 70
7.3 Positive R&D Expenditure ......... ... ... .. ... .. 76
7.3.1 Fourth COD-Simulation............................ 76
7.3.2 Fifth COD-Simulation ............................. 84
Stationary Population: CES Simulations ................... 91
8.1 Introduction ........... ... .. 91
8.2 NoR&D Activity ... ..o 92
8.2.1 First CES-Simulation .............................. 92
8.2.2 Second CES-Simulation ............... .. ... ... ... 99
8.2.3 Third CES-Simulation ......... .. ... .. ... ... ... 105

8.2.4 Fourth CES-Simulation .......... ... . ... . ... .... 113



10

11

12

Contents XIII

8.3 Positive R&D Expenditure .............. ... ... ... ... ... 119
8.3.1 Fifth CES-Simulation ............ ... ... ... .. ... ... 119
8.3.2 Sixth CES-Simulation.............................. 125

8.4 Afterthought. ... ... ... . 133

Stationary Population: Leontief Simulations ............... 135

9.1 Imtroduction .......... ... .. i 135

9.2 No R&D Activity ... ..o 135
9.2.1 First LEO-Simulation . ............................. 135
9.2.2 Second LEO-Simulation . ........................... 141
9.2.3 Third LEO-Simulation ................ .. ... ... ... 150

9.3 Positive R&D Expenditure ............ ... .. ... ... ... 151
9.3.1 Fourth LEO-Simulation ............................ 151
9.3.2 Fifth LEO-Simulation.............................. 159

Steady Growing Population............. ... .. .. .. ... ... 169

10.1 Introduction . ........ ...t e 169

10.2 No R&D Activity . . ..o 169
10.2.1 First COD-Simulation ............ ... .. ... .. ...... 169

10.3 Positive R&D Expenditure ............. ... ... .. 173
10.3.1 Second COD-Simulation............................ 173
10.3.2 Third COD-Simulation............................. 181

Logistic Growing Population............................. .. 189

11.1 Preliminary . ... ..o 189

11.2 No R&D Activity . ..o 191
11.2.1 First COD-Simulation ............... .. ... .. ...... 191
11.2.2 Second COD-Simulation............................ 196

11.3 Positive R&D Expenditure .......... ... ... ... ... ... 204
11.3.1 Third COD-Simulation.............. ... ... ... .... 204
11.3.2 Fourth COD-Simulation............................ 210

11.4 Logistic Population Growth: A Caveat ..................... 213

Effects of Public Expenditure.............................. 215

12.1 Preliminary .. ... 215

12.2 Zero R&D Activity . ... 215
12.2.1 First CODPE-Simulation........................... 216
12.2.2 Second CODPE-Simulation ......................... 224

12.3 Positive R&D Expenditure ............. ... ... ... ... 227
12.3.1 Third CODPE-Simulation .......................... 227
12.3.2 Fourth CODPE-Simulation ......................... 236
12.3.3 Fifth CODPE-Simulation........................... 245

12.4 Conclusion . ......... ... 247



XIV Contents

13 Material Welfare Comparisons............................. 249
13.1 Motivation ... ... ... 249
13.2 Material Welfare Results .......... . .. .. .. o ... 250

Appendix. ... ... 253

References . .. ... ... . 259



2 Springer
http://www.springer.com/978-3-540-77396-2

Experimenting with Dynamic Macromodels
Growth and Cycles

Micola, P.

2008, XV, 265 p., Softcover

ISBN: @78-3-540-77396-2



