REFERENCES

Ahmad, Y. El-Serafy, S. and Lutz. E. (eds). 1989. Environmental Accounting for
Sustainable Development, UNEP -World Bank, Washinton D.C.

Apps, P.F and Rees, R. 1994. Labovr Suppiy, Household Production and Intra-family
Welfare distribution, University >f Sydney.

Australian Bureau of Statistics. 1990a. 'Natural resource and environmental accounting
in the national accounts', featu-e article in National Income and Expenditures
Account (Annual), ABS Publicat ons No. 5206.0.

1990b. Classifications Maiual for Government Finance Statistics Australia,
1989, ABS Catalogue No. 1217.1).

1992. Australias’ Enviror ment: Issues and Facts, ABS Catalogue No.
4140.0.

1993a. Environmental Issucs: People's Views and Practices, ABS Catalogue
4142.0.

1993b. How Australians Use Their Time, ABS Catalogue 4153.0.
1993c. The Labour Force in Australia. ABS Catalogue 6203.0

1994. A Guide to the Au tralian National Accounts. ABS Catalogue No.
5235.0.

Ayres, R.V. and Kneese A.V. 1909. 'Production Consumption and Externalities',
American Economic Review, 59, p. 282-297.

Barbier, E. 1987. 'The Conceot of Sustainable Economic Development',
Environmental Conservation', 1+, p. 101-110.

1989. Economics, Natural-Kesource Scarcity and Development:
Conventional and Alternative Views, Earthscan Publications Ltd. London.

Barro, R. J. (ed). 1989. Modern Business Cycle Theory, Harvard University Press,
Cambridge, Massachusetts.

244



REFERENCES 245

Bartelmus P., Stahmer C. and Van Tongeren J. 1991. 'Integrated environmental and
economic accounting: framework for a SNA satellite system' The Review of
Income and Wealth, Series 37(2), 111-148.

Batty, N. 1987. Gross Domestic Product, Employment and Productivity, Australian
Bureau of Statistics.

Becker, G.S. 1965, 'A Theory of he Allocation of Time', Economic Journal. 75,
p.493-517.

1968. 'Crime and Punishinent by Imprisonment: An Economic Approach’,
Journal of Political Economy, 7¢, p. 165-217.

Beckerman, W. 1974. In Defense of izconomic Growth, Jonathan Cape.
1978. Measures of Leisuie, Equality and Welfare, OECD.

1992. 'Economic Growta and tae Environment: Whose Growth? Whose
Environment?" World Developmznt, 20(4), p. 481-496.

Brandon, K. and Brandon, C. 1992. 'Linking Environment to Development: Problems
and Possibilities: Introduction', V/orld Development, 20, p.477-479.

Bruce, M. J. 1964. 'On the Economics of Koad Congestion" Econometrica, pp. 137-
150.

Bryant, C. and Cook, P. 1992. ‘Environmental Issues and the National Accounts',
Economic Trends, 469, p. 99-127.

Cabe, R. 1990. Natural Resource Accounting Systems and Environmental Policy
Modelling, working paper 90-WP 65, Center For Agricultural and Rural
Development, Iowa State University.

Chow, G. and Lin, A. 1971, 'Best Linears Unbased interpolation, distribution’, and
extrapolation of time series by related series', The Review of Economics and
Statistics, 53, p.372-376.

Christensen, L.R. and Jorgenson, D.W. 1969. 'The Measurement of U.S. Real Capital
Input, 1929-1967', Review of Income and Wealth, 15, p 293-320.

1973. 'Measuring Econorric Performance in the Private Sector' in Moss, M.
(ed), The Measurement of Ecotomic and Social Performance, Conference on
Research Studies in Income and Wealth, Vol. 38. NY: Columbia University Press
for NBER.



REFERENCES 246

Clarke, H. R. and Dragun, A. K. 19¢9. National Resource Accounting: East Gippsland
Case Study, Australian and New Zealand Environment Council.

Common, M. 1988, Environmentc! and Resource Economics: An Introduction
Longman, London and New York.

Conrad, K. and Morrison, C. J. 198%. 'The Impact of Pollution Abatement Investment
on Productivity Change: An Empirical Comparison of the U.S. Germany and
Canada', Southern Journal of Economics, Chapel Hill, New York, 55, p. 2.

Costanza, R. 1991. Ecological I'conomics: The Science and Management of
Sustainability, Columbia university Press, New York.

Cropper, M. L. and Oates, W. E. 19¢2. 'Environmental Economics: A Survey', Journal
of Economic Literature, 30, p. 6.'5-740.

Cuthbertson, K. and Hall, S. 192. Applied Econometric Techniques, Harvester
Wheatsheaf, London.

Daly, H.E. 1986. 'Toward a Measur: of Sustainable Social Net Product', Contributed
paper, UNEP/World Bank Worl shop on Environmental Accounting, Washington
D.C.

1987. 'The Economic (Growth Debate: What Some Economists have
Learned but Many have No', Journal of Environmental Economics and
Management, 14.

1991. 'Towards an Environmental Macroeconomics', Land Economics, 67,
p. 255-259.

1992. 'Towards an FEnvironmental Macroeconomics: Reply', Land
Economics, p. 244-245.

Denison, E. F. 1971. "Welfare Meastres and the GNP', Survey of Current Business, 51,
p-13-16.

1973. in Moss, M (ed), The Measurement of Economic and Social
Performance, Studies in Income and Wealth no. 38, Columbia University Press,
New York.

Dickey, R.A. and Fuller, W. A. 197%. 'Distributions of the estimators for
autoregressive time series with a unit root', Journal of the American Statistical
Association, 74, p. 427-443.



REFERENCES 247

1981. 'Likelihood ratio statistics for autoregressive time series with a unit
root', Econometrica, 49, p. 1057 1072.

Douhitt, R.A. and Fendyk, J.M. 1987. Analysis of the effects of children on the trade-
off between parental time and n-arket purchased goods and services over the life
cycle, Pap-West Regional Home Management Farm Economics Annual
Conference, article provided by the National Agricultural Library.

Drechsler, L. 1976. 'Problems of recording environmental phenomena in natural
aggregates', Review of Income ar d Wealih, 22, p.239-252.

Economic Council of Japan. 197:l. Measuring Net National Welfare of Japan,
Japanese Bureau of Statistics, Tckyo.

Eisner, R. 1971. 'New Twists to Income and Product,' Survey of Current Business, 51,
p. 67-68.

1978. 'Total Incomes in the United States, 1959 and 1969,' Review of
Income and Wealth, 24, p. 41-70

1980."Total Income, Tota Investment and Growth,', American Economic
Review, 70, p. 225-231.

. 1985. 'The Total Income Systems of Accounts', Survey of Current
Business, 65, p.24-48.

1988. 'Extended accounts for national income and product', Journal of
Economic Literature, 24, p.1611-1684.

Eisner, R. et al. 1982. '"Total Incomes in the United States, 1946-1976: A Summary
Report', Review of Income and Wealth, 28, p.133-174.

El Serafy, S. 1986. 'The proper calculation of income from depletable natural
resources' in Y. J. Ahmed, S. El Serafy and Lutz (eds), Environmental Accounting
for Sustainable Development, Tte World Bank, Washington D. C.

Ellis, G. M. and Fisher A. C. 1987. 'Valuing the environment as input'. Journal of
Environmental Management, 25. p.149-156.

Enders,W. 1995. Applied Economet -ic Time Series, John Wiley and Sons, Inc. New
York

Engel, R. F. and Granger, C. W. J. 1987. 'Co-integration and Error Correction:
Representation Estimation and Testing', Econometrica, 55, p. 251-276.



REFERENCES 248

Hendry, D. F. and Richard J. F. 1983. 'Exogeneity' Econometrica, 51, p.
277-304.

Environment Protection Authority. 1975. Municipal Waste Services in the Greater
Melbourne Area and Provincial Zentres, EPA, Victoria, August, Report No. LW 3,

Fraumeni, B. M. and Jorgenson, D. W. 1987. 'The Role of Capital in US Economic
Growth, 1948-1976', in Von Furstenberg G. Capital, Efficiency and Growth, p. 9-
250.

Friedman, M. 1962. 'The interpola:ion of time series by related series', American
Statistical Association Journal, Dec. 1962, p.729-757.

Frisch, R. 1936. 'Annual Survey »>f Econometric Theory: the Problem of Index
Numbers', Econometrica, p. 1-3¢.

Fuller, W. A. 1976. Introduction to Statistical Time Series, Wiley and Sons, New
York.

Gilbert, A and James, D. 1987. Nat wral Resource Accounting: A Review of Current
Activity and its Application to At stralia, unpublished report.

Gilbert, M. et al. 1948. 'Objectives of Narional Income Measurement: A Reply to
Professor Kuznet's Review of Economics and Statistics, 30, p. 179-195.

Gillin, E. 1974. 'Social Indicators and Economic Welfare', Economic Papers, 45, p.
48-81.

Girma, M. 1992. 'Macropolicy anc the Environment: A Framework for Analysis',
World Development, 20, p. 531-£40.

Glyptus, S. 1989. Leisure and Unemployment, Open University Press, Philadelphia
USA.

Gonzalo, J. 1994. ‘Five alternative methods of estimating long-run equilibrium
relationships', Journal of Econornietrics, 60, p. 203-233.

Granger, C. W. J. 1981. 'Some P-operties of Time Series Data and their use in
econometric model specification , Journal of Econometrics, 28, p. 11-130.

and Newbold, P. 1974. Fcrecasting Economic Time Series, Academic Press
Inc., New York.



REFERENCES 249

Gronou, R. 1984. ‘The Intrafamily Z.llocation of Time: The Value of the Housewive’s
Time,” The American Economic Review, 63(4), p.634-651.

Gurai, M. 1992. '"Macropolicy and the Environment: A Framework for Analysis',
World Development, 20, p.531-540.

Hansen, H. and Juselius, K. 1994. Cuts in Rats: Cointegration Analysis of Time Series,
Estima, Illinois.

Harris, S. F. and Ulph, H. 1977. 'The Economics of Environmental Services', in
Tucker K. A. (ed) Economics of the Australian Service Sector, Croom Helm, Ltd.,
Australia.

Harsayani, J. C. 1955. 'Cardinal V/elfare, Individualistic Ethics, and Interpersonal
Comparisons of Utility' Journal »f Political Economy, p. 309-321.

Hicks, J. R. 1940, 'The Valuation of he Social Income', Economica, 7, p.105-124.

1946. Value and Capital, 2, Oxford University Press, Oxford.

1948. '"The Valuation of Social Income: A Comment on Professor Kuznets'
Reflections', Economica, 15, p. 163-172.

Hirsch, F. 1977. Social Limits of Grc wth, Routledge and Kegan Paul, London.
Hueting, R. 1980. New Scarcity and Economic Growth, North Holland Amsterdam.

1991. 'Correcting National Incorae for Environmental Losses: A practical
solution for a Theoretical Dilemma' in Constanza, R. (ed) Ecological Economics:
The Science and Management of Sustainability, Columbia University Press, New
York.

Hultkrantz, L. 1991, National Accounting of Timber and Forest Environmental
Resources in Sweden, A paper | resented at the Western Regional Science/W-133
Joint Meeting, Monterey.

In, F, Mehta, P and Doran, H. 1992 Leadirg indicators amongst major vegetable oil
prices - a cointegration analysis, Paper presented to the 1992 Australian Meeting
of the Econometrics Society, Mcnash University, Melbourne.

Ingham, L. 1993. "Environmental Accounting and the Australian National Accounts' A
Paper presented to the Enviionment Management Industry Association of
Australia Forum on Environmen al Ecoriomics. University of New South Wales.



REFERENCES 250

Jazi, G. 1973. 'A Framework tfor the measurement of Economic and Social
Performance: A Comment' in M oss, M. (ed) The Measurement of Economic and
Social Performance, Conference on Research Studies in Income and Wealth,
Columbia University Press, p. 8:-99.

Jenkins, B. 1993. 'Economic Ration lity and Sustainable Development: Conflicts and
Implementation', Economic Papcrs, 12. 2. 69-84.

Johansen, S. 1988. Statistical Analy:is of Cointegration Vectors', Journal of Economic
Dynamics and Control, 12, p. 231-254.

and Juselius, K. 1990. ‘M aximura Likelithood Estimation and Inference on
Cointegration - with applicatior s to the demand for money', Oxford Bulletin of
Economics and Statistics, 52, p. 169-21C.

Johnson, M. B. 1966. 'Travel Timz and the Price of Leisure', Western Economic
Journal, Spring, p. 135-145.

Jorgenson, D. and Fraumeni, B. 1987. 'The Accumulation of Human and Non-Human
Capital, 1948-1984', Harvard University.

and Pachon, A. 1983. The Accumulation of Human and Non-human
Capital,' in Modigliani, F. and Hemming, R. (eds), The determinants of National
Saving and Wealth, MacMillan, New Ycrk, p. 302-352.

Juselius, K. 1992. Domestic and Foreign Effects on Prices in an Open Economy. The
Case of Denmark, Journal of Po.itical Modelling, 14 p. 407-428.

Kalecki, M. 1939. Essays in the Thery of Economic Fluctuations, London, Allen and
Unwin.

Kendrick, J. W. 1972. Economic Accorunts and their Uses, McGraw Hill, New York.

1976. The Formation and Stocks of Total Capital, Columbia University
Press, New York.

1979. 'Expanding Imput:d Values in the National Income and Product
Accounts', Review of Income anc’ Wealth, 25, p.349-363.

Keynes, J. M. 1936. The Genera Theory of Employment, Interest and Money,
Mcmillan, London.

King, R. G. and Plosser, C. I. 198.1. 'Money, Credit and Prices in a Real Business
Cycle'. American Economic Revizw, 74, p. 363-380.



REFERENCES 251

Plosser, I. and Rebelo, T. 1988. "Production, Growth and Business Cycles'
Journal of Monetary Economics 21, p. 195-232.

Kneese, A., Ayres, R and d'Agre R. 1970. Economics and the Environment: A

Materials Balance Approach. Resources of the Future Inc., John Hopkins Press,
Washington.

Kuznets, S. 1937. National Incomz and Capital Formation, 1919-1935, National
Bureau of Economic Research, Mew York.

1946. National Income: A Summary of Findings, National Bureau of
Economic Research, New York.

1947. 'National Income ¢nd Industrial Structure', The Economics Society
Meeting. Washington, D.C., September 6-18, 1947, Proceedings of the
International Statistical Conferer ces, Calcutta, Vol. 5:205.

1948. 'On the Valuation of Social Income: Reflections on Professor Hicks'
Article Part I', Economica, 15, p. 1-16.

Kydland, F E. and Prescott, E. C. 1982. 'Time to Build and Aggregate Fluctuations',
Econometrica, 50, p. 1345-1370.

Landefeld, J. S. and Hines, J. R. 1985. 'National Accounting for Non-Renewable

Natural Resources in the Mining Industries', Review of Income and Wealth, 31, p.
1-20.

Leipert, C. 1986. 'Social Costs of Economic Growth', Journal of Economic Issues, 20,
p. 109-131.

1989. 'National Income ind Economic Growth: The Conceptual Side of
Defensive Expenditures', Journa' of Economic Issues, 23, p. 843-856.

Leontif, W. and Ford, D. 1972. 'Zir Pollution and Economic Structure Empirical

Results of Input-Output Compttations'. in Brady A. and Carter A. P. (editors),
Amsterdam, North Holland.

Lipton, M. 1968. Assessing Economi> Performances, Staples, London.
Little, I. M. D. 1949. 'The Valuation of the Social Income', Economica, p. 11-26

Long, J. B. and Plosser, C. I. 1953. 'Real Business Cycles', Journal of Political
Economy, 91, p. 39-69.



REFERENCES 252

Lucas, R. E. Jr. 1972. 'Expectations and the Neutrality of Money', Journal of
Economic Theory, 4, p. 103-124

1973. 'Some International Evidence on Output-Inflation Tradeoffs',
American Economic Review, 63, p. 326-334.

1975. 'An Equilibrium Model of the Business Cycle' Journal of Political
Economy, 83, p. 1113-1144.

Liiketpohl, H. 1990. ‘Asymptotic Distributions of Impulse Response Functions and
Forecast Error Variance Deccmposition of Vector Models', The Review of
Economics and Statistics, p.116-125.

1992, Introduction to Multiple Time Series Analysis, Springer-Verlag
Berlin.

and Reimers H. 1992. ‘Impulse Response Analysis of Cointegrated
Systems', Journal of Economic D'ynamics and Control, 16, p. 53-78.

Lutz, E. and Serafy, S. 1988. Environment and Resource Accounting: An Overview,
Environment Department workir g paper No. 6, The World Bank.

Magrath, W and Arens, P. 1989. The costs of Soil Erosion on Java: A Natural
Resource Accounting Approach. Environment Department Working Paper No. 18.
The World Bank.

Marxsen, C. S. 1992. '"Towards an Li'nvironmental Macroeconomics: Comment', Land
Economics, 68, p. 241-243.

McCallum, B. T. 1981. 'The Equi ibrium Approach to Business Cycles', in Money
Expectations and Business Cycles, Academic Press, New York.

1989. 'Real Business Cycle Models' in Barro R. J. (ed), Modern Business
Cycle Theory, Basil Blackwell and Harvard University Press, UK and USA.

McTaggart, D. Findlay, C. and Parkin, M. 1992. Maroeconomics, Addison Wesley
Publishers Ltd.

Meadows, D. et. al. 1972. The Limits of Growth, Potomac Associates Book, New
York.

Mercer, D. 1980. In Pursuit of l.eisure, Sorrett Publishing Pty. Ltd., Malvern,
Australia.



REFERENCES 253
Mishan, E. 1967a. The Cost of Econcmic Growth, Staples Press, London.

1967b. 'Pareto Optimality and the Law', Oxford Economics Paper, 19, p.
255-287.

1969. Technology and Growth: the Price We Pay, Praeger Publishers, Inc.
New York, p. 36-42.

Moss, M. (ed.) 1973. The Measurement of Economic and Social Performance,
Conference on Research Studies in Income and Wealth, 38, Columbia University
Press, New York.

Muzondo, T. R. et. al. 1990. Public Policy and the Environment: A Survey of the
Literature, IMF Working Paper 'WP/90/56.

Nordhaus, W. and Tobin, J. 1972, 'Is Growth Absolute?', Economic Growth, Fiftieth
Anniversary Collgrium, National Bureau of Economic Research and in National
Bureau of Economic Research, 5, p. 4-17.

1977. 'Measures of Eccnomic Welfare' in Dorfman, R. and Dorfman, S.
(eds)., Economics of the Environ nent - Selected Readings, New York.

Odum, E. P. 1983. Fundamentals of “cology, Saunders, Philadelphia
OECD. 1972. Survey of Pollution Control Estimates, Paris, France.

Olson, M. 1977. 'The Treatment of Externalities in National Income Statistics' in
Wingo L. and Evans A. (eds), Public Economics and Quality of Life, John
Hopkins University Press, Londcn and Ealtimore, p. 219-249.

Oort, C. J. 1969. 'The Evaluation of '(ravelling Time', Journal of Transport Economics
and Policy, September, p. 279-26.

Park, J., Ouliaris, S. and Choi, B. 1988. A New Approach to Testing for a Unit Root,
CAE working paper n0.88-23, Cornell University, Ithaca.

Parker, S. and Paddick, R. 1990. Lei;ure in Australia, Longman Cheshire, Melbourne,
Australia.

Pearce, D. W. 1978. The Valuatior. of Social Cost, George Allen and Unwin Ltd.,
London.

1983. Cost Benefit Analys.s, Macmillan, London.



REFERENCES 254

Perron,P. 1988. 'Trends and random walks in macroeconomic time series: further

evidence from a new approach,' Journai of Economics, Dynamics and Control 12,
297-332.

Perry, N. 1977. in Parker, S. and Paddick, R (eds). 1990. Leisure in Australia,
Longman Cheshire, Melbourne, Australia.

Pesaran, M. H. and Pesaran, B. 1991. Microfit 3.0 users manual, Oxford University
Press.

Peskin, H. M. 1976, 'A national :ccounting framework for environmental assets',
Journal of Environmental Economics and Management, 2, 255-262.

1989, Accounting for MNatural Resource depletion and degradation in
Developing Coutries, UNEP-Wcrld Bank, Washinton D.C.

1991. 'Alternative Environmental and Resource Accounting Approaches’,
Ecological Economics, p. 177-193.

Phillips. P. C. B. 1987. 'Time Series Regression with a Unit Root', Econometrica, 55,
p. 277-307.

and Perron, P. 1988. 'Teuting for a Unit Root in Time Series Regression'
Biometrica, 75, 335-346.

Pigou, A. G. 1924. The Economics o “ Welfare, Macmillan, London.
Rawls, J. 1971. 4 Theory of Justice, darvard University Press, USA.

Repetto, R. 1988. 'Natural Resource Accounting for Countries with Natural Resource
— Based Economics', in Australian Environment Council Report on Natural
Resource Accounting, March.

Repetto, R. et. al 1989, Economic Policy Reform for National Resource Conservation,
Environment Department Workig Paper No. 4., The World Bank.

1990, Wasting Assets: Natural Resource in the Natural Accounts. World
Resources Institute Publications, Washington D.C..

Roberts, K. 1982. 'Contemporiry Youth Unemployment: A Sociological
Interpretation' Paper presented to British Association for the Advancement of
Science Annual Meeting.



REFERENCES 255

Romer, C. 1988. 'World War 1 anc the postwar depression: a reinterpretation based
on alternative estimates of GNP'. Journal of Monetary Economics, 22, p.91-115.

Ruggles, R. and Ruggles, N.D. 1982a. 'Integrated Economic Accounts for the United
States, 1947-1980", Survey of Current Business, 62, p. 1-53.

1982b 'Integrated Econornic Accounts: Reply', Survey of Current Business,
62, p. 36-53.

Sametz, A. W. 1968, 'The Measureinent of Economic Growth' in Sheldon, E. B. and
Moore, W. E. (eds), Indicators of social change, Russell Sage Foundation.

Samuelson, P. A. 1950. 'Evaluaticn of real national income', The Oxford Economic
Papers. p.1-29.

Sargent, T. J. 1987. Macroeconon ic Theory, Second Edition, Academic Press Inc.,
Orlando Florida.

Schrumpter, J. 1973. History of Economic Analysis. Oxford University Press. New
York.

Solow, R. M. 1973. 'A Framewor}l: for the Measurement of Economic and Social
Performance: Comment', (on Juster) in Moss, M. (ed.) The Measurement of
Economic And Social Performance, Conference on Research Studies in Income
and Wealth, New York, p. 102-105.

Spanos, A. 1986. Statistical Fourdations of Econometric Modelling, Cambridge
University, Cambridge.

Stephens, J. K. 1976. "A relatively optimistic analysis of growth and pollution in the
neoclassical framework", Journcl of Environmental Economics and Management,
3, 85-96.

Stiglitz, J. E. 1976. ' Monopoly and the Rate of Extraction of Exhaustible Resources',
American Economic Review, 6¢, p. 4.

Studenski, P. 1961. The Income of N.itions, New York University Press, New York.

Thampapillai, D. 1992. Extensions of Environmental Accounting: internalising the
environment in a Keynesian framework, Working Paper 9201, Macquarie
University.

Theys, J. 1984. 'Environmental A :counting and its Use in Development Policy,
Proposals based on French manuscript' Unpublished manuscript.



REFERENCES 256

Usher, D. 1980, The Measurement of Economic Growth, Basil Blackwell Publisher
Ltd., Oxford, England.

Uusilo, L. 1983. 'Environmental impacts of changes in consumption style' in Uusilo L
(ed) Consumer Behaviour ard Environmental Quality, Gower Publishing
Company Limited.

Van Ophen, H. 1992. in Dietz et al. (eds), Contributions to Economic Analysis. North
Holland.

Walter, J. 1973. 'The Pollution Con ent of American Trade', Economic Inquiry, Long
Beach, March.

Walters R. and Dippelsman R. 198!. Estimates of Depreciation and Capital Stock in
Australia, ABS Occasional Pape - No. 1685/3.

Wood, J. M. 1987. 'Time-income tradeoffs towards a new equilibrium in the labour
market by the year 2000'. Paper presented at the ANZAAS Congress, New
Zealand.

World Bank. 1990. Social Indicator: of Development. John Hopkins University Press,
Baltimore.

World Commission on Environment and Development. 1987. Our Common Future,
Oxford University Press, Oxford.

Zolotas, X. 1981. Economic Growti and Declining Social Welfare, Bank of Greece,
Athens .



257

APPENDIX A: DETAIILED DERIVATION OF THE
UNADJUSTED GNE AND THE
ADJUSTED GNE MODELS

MODEL 1: Unadjusted GNE (with Environmental Productivity

Disturbance Parameter)

Basic Models
. E.plulcn,.L,)
but L} =1-n,

EI+I»B/‘L‘(C,"+}-,1—”,+/)
2. C"=C,+6,G,
C,=Cl-0,G,

3. Y=g f('k)

4 Kk, =e -8k, + I[‘]

5. 1"=1,+6,G,,

6. G, =G, +G, =T,

Following McCallum's (1989) Equat on:

7. C o+ +T =¢gf('k)-w (' —n )-q, (k' -k

{ t

From equation (4)

el" =k, —e (1-8)k,

}[l: = —elTkm - (1—6)kt
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but I'=1,+6,G,,

s L=ek,, - (1-8)k, -0,G,,

!

1
where e} = —
e

t

From equation (7)
C -8,G, +ek,, —(1-d)k, -0,G, +G, +G,]
=e, fl'ki)-w, (0! =0 )-q (' k)
Thus, the Lagrange equation can be written as:
8. ER R, L0 e, vel k- (-0),, +(-8,)G,,.,
+(1-0,)G,,., ~&,, ¢ k¢ )+ W, (0 —nw)+q,+j k. -k

t+ N+ t+] t+]

The First Order conditions

9a. wu.r.t. Cl, EU -EA, =0
U, =8U/6Cy,,
9b. wurt n,, EU,-EA,w,; =0
U, =-38U/8L,;
9c. w.rt n‘,’ﬂ. Ee,f, ~-Ew,; =0
9d. wurt. kf'ﬂ. Ee.f, -Eq, =0
9e. wur.t. Kewjor -E A6, +EB

Mo [81+j+lf2 - (1" 6)]= 0

Dl
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When the market is at equilibrium

Zn! =3n
k! =3k
Further, we know that

10.  Y'=E, flnk,)=C +I, +G,

=CM+1" +(1_61)Gn + 11—92)(}Zl

Consequently, the market equilibriuin condi:ions can be characterized by

1la. u,—-A, =0
u,=A, from (9a)
11b. u, +A,w, =0
but g,f, -w, =0

w, =g, f frcm 9(c)

u, = A g f frcm 9(b) and 9(c)
llc.  —hel +Prufef, - (1-8)]=0  from 9(e)
BBt —Pr o (1-8) =2 e
11d. ¢ +I"=¢, fn,.k)-(-6,)G,

~-(1-6,)G,, from (9')

In addition, it is assumed that:
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2. U(Cri-n)=6,0,C"+0,¢ (1-n,)

- wy, -«
13. e, f(n,.k,)=¢n"k!
To lend concreteness to the discussion, we also assume that 6 = 1, thus equations

(11a) to (11d) becomes:

lda, Doy,
C
0
14b. i =qhgn* k™
1-n,

l4c. rel=(Q-a)pr,e,n k™

t+1 7 e+l
14d. CM+I1"=gnk™ -(1-6, G, - (1-9,)G,,
To obtain the optimum solution, it is further assumed that:

C:‘ = IIIO>(ertn

I? :HzoX[an

Y, -(1-0,)G, -(1-8.)G,,
Y,

where X, =

Combining (14a) and (14¢)

n =
t

-%— = (1 - a)B}"tHetewln?Hk l+l

6, (-aped fntk]

cr M,X.Y

t

t+1 © e+l

91 (1—a)Be[el

1_IIO)(th - HlOXt+1
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9, _ (1—(1)[39,
HIOXIY(“ nl()XH-l[:]

(1-a)

In addition, it is assumed that the household perceives public goods and services as
comparable with private goods and services. This implies that for a household future

public and private goods are perfect substitutes. Thus, 6, and 6, are equal to one. We
then can write

X = Y1+l B (el)GH-l - (62)62:

Y[H
—_ Yl+l :l
Y(+l
[Ty = (1-a)p
I? :HZO—Xthn
I7 = (1-6)BX, Y
= (-apX,
Y/
Y -(1-6,)G, -1-6,)G

1:‘=(1—a)[3[ t ( ])Yl,l ( 2) 2t

t

i? = (1—(1)]3[1—(1—61)&1 —(l“ez)gZ:]

15 i?zf(glt’gﬂ)

Since T X, Y+, X, Y =X Y,
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[Ty + Ty =
MMy =1- [(1 _‘1)3
[My=1-B+af
Cl=I,X.Y’
C;
:;,T:Hl()x:
-{1-6 - - G
o =1_B+aﬁ[3_ (1-6)G, -(1-6,)G,
Y,
C? = (I—B"'GB)[l“ (1_61)glx - (1_62)g2[]
16. Cl =1, (@8

Combining (14a) and (14b)

—Q—‘n—z)»[ from (14a)
C
SO:
6, _6ean’k™
1-n, C!
but n?_lk:'a =
n[
6, _  6Bay;
1—[’1[ HIOXty?nt
0,  Ha
I-n, II,Xn,

Hloth(ez = 8IC(‘(l— nl)

B
HIOXIGZ

n,

1-n

t

262
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1-n, (-B+ap)p, Y, -(1-6,)G, ~-(1-96,)G,,
n 0,a Y

t

g o _(oBeaBlag ]

n 0,a

t

Legend:

Y n
C,

= effective consumption :xpenditure in year t
L" = leisure hours in year t
G,, = government expenditure on goods and services

G,, = government expenditu-e on investment

It = effective private investment expenditure
0, = degree of substitutabilit 7 between effective

consumption and gover iment expenditure on goods and services

0, = degree of substitutability between effective investment and government
expenditure on investm :nt

Y{ = income or output level without government defensive expenditure

g€, = environmental, productivity disturbances

e, = disturbances associated with capital stock

n, = labour input

k, = capital input
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MODEL 2: Adjusted GNE (With Government Defined Expenditure

Parameter)
Basic Models
. E.plulcy,.Lr,
E,.Blulcl;1- ”w')
2. C'=C,+6,G,+0,G,,
C,=C"-0,G, -0,G,,

3. YY" :g(GSH’GJZL)f (n(rj’k?)

4. k!

+l = [(1_6)kl +I:v.]
5. [ =1 +8,G, +0;,G;,
6. G‘ :G3n+G32(+G1:+GZt ::Tr

Note that G5, +G;, =Gj;.
Again, following McCallum's Equat on:
7. C 4L +T, =g(G,,. G ) (04 k)= w, (0 ~n,)-q, (& —k, )
From equation (4)
kg = (1-8)k, +1
I} =kt — (1-8)k,
[} =1, +0,G, +03,G3y,

[ = I? “‘exGZz =03,G3,,

Iz = k[+1 - (1—6)1(( —BZGZI —esszZ[‘

From equation (7)
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an —B,G“ —BJIGJI( +k1+1 - (1—6)k,
—GZGZt —GJZGJZ( + Gn +qu +G.n +G32
= g(Glesz)f(ntj'ﬂd)— W, (n:' _n:)_Qx (k? - k()

Thus, the Lagrange equation can be written as:
8. ERLrL)-n o ke, - -8)k,, +(1-8)G,,. ]

+(1_62)G +(l“631)(} +(1_83‘2)G32,(+J

2,t+] 3lt+j

‘g(Gn.wj'Gsz.uj)f(n(:ﬂ'vl‘ :‘+j)+ Wi (ni-j - nt+j)+q(+j (k:'»,j - km’)]

First Order Conditions

9a. wurt Cuj EU -EA,; =0

O9b. wurt. n,; EU,-EA,w.; =0

9c. Wt ny,, E g(G;, .Gy )f, —Ew,,; =0

9d. w.rt. kf+j Eg(G, Gy )f, - Equ.; =0

%e. W.LL Koo ~E A +EPrjn Igtbu,[ﬂ-ﬂ.Gn.Hm)fz - (1—63

When the market is at equilibrium
Yni=3n
Ski=YK,
Further, we note that
10. YY" =g(G,,,Gy,)f (k¢ )=C +1, +G,
=Cr+1" +(1-6,)G,, + (1-0,)G,, +(1-0,)G,, +(1-90,,)Gy,
1la. U, =4,

11b. U, =A,w,
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110~ Uz = }\'Ig(G.}ll 'szz)fl

)\x = Elﬁ)\'wﬁ-l [g(Gjl.HjH 'Gl et )fz - (1 —‘6)
Note that 6 = 1.

In addition it is assumed that:
12 U(CY1-n)=6¢nC*+6, nl-n,)
13. g(Gm,Gsz( )f (n:l ’k((j ): 8(G31. G}Zl )“? *k:_a'

Further, assuming that & = 1, equaticns 11a to 11c can now be written as:

140, S A,
CW

0,

1-n,

14b. =a g(Gstm)na-l’k:—a

l4c. h, =(1-a)EB A, e 0%, k2
14d. C|” +I:v = g(GuuG}z[)na’k:_l - (1_61)(}11 - (1_62)Gm
-(1-0,)G ,,~(1-6,)G

Combining 14a and 14c

%)IT = (1"6)|3 Mo [g(Gal,m’Gzz.m)n?-wk:ll
_¢ll_ _ (1*6)[3 (pl [g(G3l,(+l’G32,(+1)n?+l 'k:xl]
cr C;

Suppose that

C:y = HBOZtYlw

['= H‘toZ(th

where
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Y(W - (l‘el)Gu ‘(l“ez)Gm - (l_eJI)GJIl - (I—Bsz)G,;zl

We now have:

d, (l—a)Bq)l[g(Gll rl'GJZ,(H)J

rl}OZ(Y:W Zt+1
f - (l—a)ﬁ(pl
Zlew Zt+lvk|+l
b _ (L-c)Bo,
Z(Y(W ZH-IIIW
_ (l—a)ﬁ¢1
Zt+ln40
o -
40 7

t+1

Suppose that 0, =0, =0;, =0;, =7, then

My, =0-a)p
We further note that
[T +11, =Y
[T + 11, =1
I =1-Tl,
M, =1-(1-a)3

I—I_;O =1—[3+f30(

15 C:v ZHBOZ[:v

267

_(;_(\j;_ HSOZt
Y[W YIW
C[w - (1—[3—[3(1) th - (l"el )Gn + ([—GZ)GZI - (1"831)631( - (1—932)632:

Y,
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C = (1_ﬁ+[3a)[ - (l“el)gt + (1 _ez)g; - (1_831)8\:“ - (1_832 )g.\;lz:]

Cr=rfg.g.g0.8%)
Note that G;; + G3; = Gj in this study.
L Cr=tleglel
16. I¥ =T,Z.Y,

¥ (1-a)Bz.y,

Y Y

t t

I(W = (l—a)ﬁ Z(
i =flgr.ey 8}
17.  Combining 13a and 13b

(pz _ ¢1g(G31:'G321)a n?—]k e

l1-n, cy
q)Z — ela
I-n, TII;,Z;n,

q)ZI_IJOZ:nt = (pla(l'— n[)

nz — q)la
I-n, ¢,I1,7Z,
l1-n, - 0,115 Z,
nz q)la’

268

1- n, — q’z“m 7 er B (l_el)Glx - (1—62)G2I - (l“esl)Gsu B (1_932)‘332(

n, P

1-n

L= fgl.eh.el.g))

n(

Y
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Legend:
C\' = effective consumption
I}' = effective investment
G,, = government expenditure cn goods and services
G,, = government investment e <penditure
G,, = government defensive expenditure ( goods and services)
G,,, = government defensive expenditure ( investment)
0, = subsitutability between G,, and C”
8, = substitutability between G,, and I{"
8,, = subsitutability between G, and C}"
84, = substitutability between Gi,,, and I"
g(Giy, Gy,) = measures the success of government environmental program
Y," = total output/ income with government defensive expenditure
n, = labour input

K, = capital input
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APPENDIX B : REGRESSION RESULT USED IN
THE DISTRIBUTION PROCEDURE

Hello/Bonjour/Aloha/Howdy/G Day /Kia Ora/Konnichiwa/Buenos Dias/Nee Hau
Welcome to SHAZAM - Version 7.) - MAR 1994 SYSTEM=UNIX PAR= 312
| file 12 data5.txt
UNIT 12 IS NOW ASSIGNED TO: data5.txt
| sample 1 29
|_read(12) G1 G2 G31 G32

4 VARIABLES AND 29 OBSERVATIONS STARTING AT OBS 1

1
| ols G31 G1 /resid=uhatl coef=bh it

REQUIRED MEMORY IS PAR= 3 CURRENT PAR= 312
OLS ESTIMATION

29 OBSERVATIONS DEPENDENT VARIABLE = G31
..NOTE.SAMPLE RANGE SETTO: 1, 29

R-SQUARE = 0.9325 R-SQUARE ADJUSTED = 0.9313
VARIANCE OF THE ESTIMATE-SIGMA**2 = 9174.7
STANDARD ERROR OF THE EST'IMATE-SIGMA = 95.785
SUM OF SQUARED ERRORS-SS = 0.24772E+06

MEAN OF DEPENDENT VARIABLE = 374.47

LOG OF THE LIKELIHOOD FUNCTION = -172.414

MODEL SELECTION TESTS - SEE JUDGE ET AL. (1985,P.242)
AKAIKE (1969) FINAL PREDICTION ERROR - FPE = 9807.4
(FPE IS ALSO KNOWN AS AMEMIYA PREDICTION CRITERION - PC)
AKAIKE (1973) INFORMATION CRITERION - LOG AIC = 9.1907
SCHWARZ (1978) CRITERION - LOG SC = 9.2850
MODEL SELECTION TESTS - SEE RAMANATHAN (1992,P.167)
CRAVEN-WAHBA (1979)
GENERALIZED CROSS VALIDATION - GCV = 9854.3
HANNAN AND QUINN (1979) CRITERION = 10099.
RICE (1984) CRITERION = 9908.7
SHIBATA (1981) CRITERION = 9720.1
SCHWARZ (1978) CRITERION - SC = 10775.
AKAIKE (1974) INFORMATION CRITERION - AIC = 9805.3

ANALYSIS OF VARIANCE - FROM MEAN

SS DF MS F
REGRESSION 0.19538E+07 1. 0.19538E+07 212.959
ERROR 0.24772E+06  27. 9174.7 P-VALUE

TOTAL 0.22016E+07  28. 78627. 0.000
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ANALYSIS OF VARIANCE - FROM ZERO

SS LF MS F
REGRESSION  0.60204E+07 2. C.30102E+07 328.097
ERROR 0.24772E+06  27. 9174.7 P-VALUE
TOTAL 0.62681E+07  .29. 0.21614E+06 0.000

VARIAELE ESTIMATED STANDARD T-RATIO PARTIAL STAND ELASTICITY
NAME COEFFICIENT ERROR 27 DF P-VALUE CORR. COEFF AT MEANS

Gl 0.15756E-01 0.10797E-02 14.593 0.00 0.9421 0.94206 1.7225
CONS -270.55 47.645 -5.6785 0.00-0.7377 0.0000 -0.72249
|_print uhatl bhatl

UHATI

76.74001 85.27525  67.88460  52.28551 22.35055  -10.07683 -
8.774667  4.863319

-15.96518  -43.01566  -37.621432  -48.03336  -63.61562  -104.0242 -
111.2056  -142.0288

-132.4469  -25.54276  -85.79921  -57.12615 175.4747  92.48893
97.94350  218.7904

188.2314  -41.19619  -65.85508  -12.32795  -77.67871

BHATI1

0.1575649E-01 -270.5493
1
| ols G32 G2 / resid=uhat2 coef=bhat2

REQUIRED MEMORY IS PAR= 3 CURRENT PAR= 312
OLS ESTIMATION

29 OBSERVATIONS DEPENDENT VARIABLE = G32
..NOTE.SAMPLE RANGE SET TO: 1, 29

R-SQUARE = 0.8460 R-SQUARE ADJUSTED = 0.8393
VARIANCE OF THE ESTIMATE-SIGMA**2 = 0.36735E+06
STANDARD ERROR OF THE ESTIMATE-SIGMA = 606.09
SUM OF SQUARED ERRORS-SS == 0.99183E+07

MEAN OF DEPENDENT VARIABLE = 1666.3

LOG OF THE LIKELIHOOD FUNCTION = -225.917

MODEL SELECTION TESTS - SEE JUDGE ET AL. (1985,P.242)
AKAIKE (1969) FINAL PREDICTION ERROR - FPE =  0.39268E+06
(FPE IS ALSO KNOWN AS AN EMIYA PREDICTION CRITERION - PC)
AKAIKE (1973) INFORMATION CRITERION - LOG AIC = 12.881
SCHWARZ (1978) CRITERION - LOG SC = 12.975
MODEL SELECTION TESTS - SEE RAMANATHAN (1992,P.167)
CRAVEN-WAHBA (1979)
GENERALIZED CROSS VALIDATION - GCV = 0.39456E+06
HANNAN AND QUINN (1979) CRITERION = 0.40436E+06
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RICE (1984) CRITERION = 0.39673E+06
SHIBATA (1981) CRITERION = 0.38919E+06
SCHWARZ (1978) CRITERION - SC = 0.43142E+06

AKAIKE (1974) INFORMATION CRITERION - AIC = 0.39259E+06

ANALYSIS OF VARIANCE - FROM MEAN

SS DF M>s F
REGRESSION 0.90099E+07 1. 0.90099E+07 24.527
ERROR 0.99183E+07  27. 0.36735E+06 P-VALUE
TOTAL 0.18928E+08  28. 0.67601E+06 0.000

ANALYSIS OF VARJIANCE - FROM ZERO

SS DF M>s F
REGRESSION 0.89534E+08 2. 0.44767E+08 121.867
ERROR 0.99183E+07  27. 0.36735E+06 P-VALUE
TOTAL 0.99453E+08  29. 0.34294E+07 0.000

VARIABLE ESTIMATED STANDARD T-RATIO PARTIAL STAND ELASTICITY
NAME COEFFICIENT ERROR 27 DF P-VALUE CORR. COEFF AT MEANS

G2 0.18778E-01 0.37916E-02 4.9525 0.0000 0.6899 0.689 0.94013
CONS 99.758 335.75 0.29712  0.7686 0.0571 0.000 0.59866E-01
|_print uhat2 bhat2

UHAT2

-498.6280  -209.1053  -277.9169  -339.2562  -321.7151  -391.7396 -
437.2141 84.48403

92.30060  260.7989  392.5¢95 = 342.8901 592.2154  495.3185
261.0726  94.78131

-102.1601 -100.2807  -287.0797  -294.8934 1113.269 1218.010
928.3992  698.4203

355.6580  -565.4991  -1183.993  -990.5029  -930.1834

BHAT2

0.1877786E-01 99.75800

| _end

TYPE COMMAND
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PHILLIPS-PERRON (PP)
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UNIT ROOT TEST
Variable Test Critical nlag=3 nlag=5 nlag=7
Statistics Value
¢ Z(ty) -1.57 -2.79 -3.25 -3.12
Z(®,) 278 5.24 5.31 4.48
i’ Z(tz) =257 -1.59 -1.57 -1.58
Z(®,) c.78 2.54 2.75 2.70
v Z(13) -1.57 -1.60 -1.58 -1.58
Z(P,) 278 2.52 2.72 2.68
3 Z(t3) .57 -2.28 -2.26 -2.26
Z(P,) 278 2.58 3.08 3.08
3 Z(ry) =157 -2.23 -2.29 -2.31
Z(D,) 278 2.59 2.71 2.77
x) Z(t3) -1.57 -1.81 -1.64 -1.65
Z(D,) 278 3.08 3.00 3.28

For Z(tg), the critical value at 10% levcl is -2.57. PP corresponds to the unit root with constant

without trend. Test value less than the cri.ical value indicates stationarity. For Z(®,), the critical

value is 3.78. Test value greater than critic: | value indicates stationarity.



APPENDIX D : DETAILED) RESULTS OF THE
COINTEGRATION ANALYSIS

COINTEGRATION ANALYSIS

calendar 1962 3 4

allocate 20 1991:2

open data c:\winrats\data7.txt

data(org=obs) / con in g31 g32 gl gi. lei

set g3 =g31 + g32

source c:\winrats\cats\catsmain.src

@cats(lags=5,season=4,exo,dettrend =drift) 1962:3 1991:2

#ingl g2 g3

#con lei

compute [string] %catsdir = "U:\WINMCATSV

source(noecho) &%catsdir+'cats.src'
COINTEGRATION AN ALYSIS

Endogeneous series
IN Gl G2 G3

Exogeneous series
Non stationary

CON LEI
Deterministic series :

Unrestricted constant
3 centered seasonal dummies

Effective sample : 1963:04 TO 1991:02
Lag(s) in VAR-model : 5

No. of observations : 111

Obs.- no.of variables: 75

I(1) ANALYSIS

Eigenv. L-max Trace HO:r p-r
0.2113 2835 7289 0 4
0.1348  19.07 46.54 1 3
0.0653 15,50 2047 2 2
0.0264 797 12.97 3 1

BETA (transposed)

IN Gl G2 G3 CON LEI
666.500 -592.813 -111.748 -69.522 25.701 0.459
1402.466 -1196.259  24.022 -586.908 22.828 -50.090

274
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-2157.5542282.046 34.628-192.503 30.775 -25.359
2741.671-2697.562 23.400-462.247 7.099 -43.454

ALPHA
0.001 -0.001 0.000 -0.000
0.001 -0.001 -0.000 -0.000
0.002 -0.000 0.000 0.000
-0.000 -0.000 0.000 0.000

PI

IN Gl G2 G3 CON LEI
-1.243 1.108 -0.098 0.532 -0.0(3 0.050
-1.141 1.007 -0.099 0.522 -0.0C3 0.049
1.083 -0.891 -0.252 -0.200 0.0¢7 -0.005
-0.485 0.477 0.015 0.028 -0.000 0.002

Re-normalisation of the eigenvector:

EIGENVECTOR(S) (transposed)
IN G1 G2 G3 CON LEI
666.4998-592.8131-111.7484 -69.5222 25.7015 0.4592

The matrices based on 1 cointegraticn vectoss

BETA (transposed)
IN G1 G2 G3 CON  LEI
1.000 -0.889 -0.168 -0.104 0.039 0.001

ALPHA T-VALUES FOR ALPHA
DIN 0.440 2.438
DGl 0.447 2.517
DG2 1.554 5.285
DG3 -0.073 -1.765
PI
IN Gl G2 G3 CON LEI
DIN 0.440 -0.392 -0.074 -0.046 0.017 0.000
DGl1 0.447 -0.398 -0.07: -0.047 0.017 0.000
DG2 1.554 -1.382 -0.2600 -0.162 0.060 0.001
DG3 -0.073 0.065 0.01z 0.008 -0.003 -0.000

T-VALUES FOR PI
2.438 -2.438 -2.438 -2.438 2.438 2.438
2517 -2.517 -2.517 -2.517 2517 2.517
5285 -5.285 -5.285 -5.285 5.285 5.285
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-1.765 1.765 1.765 1.765 -1.765 -1.765
Re-normalisation of the eigenvector:

EIGENVECTOR(S) (transposed)
IN G1 G2 G3 CON LEI
-500.7722 444.9512 110.4121 0.00)0 -26.8336 -4.7762

The LR test, CHISQ(1) = 0.09, p-value = (.04
BETA (transposed)

IN G1 G2 G3 CON JLEI
1.000 -0.889 -0.220 0.000 0.054 0.010

ALPHA T-VALUES FOR ALPHA
DIN 0.361 2.672%
DG1 0.365 2.751%
DG?2 1.164 5.267%
DG3 -0.053  -1.692
PI
IN Gl G2 G3 CON  LEI
DIN 0.361 -0.320 -0.080 0.000 0.019 0.003
DG1 0.365 -0.325 -0.087 0.000 0.020 0.003
DG2 1.164 -1.034 -0.257 0.000 0.062 0.011
DG3 -0.053 0.047 0.01z 0.000 -0.003 -0.001

T-VALUES FOR PI
2,672 -2.672 -2.672 NA 2.672 2.672
2751 -2.751 -2.751 NA Z2.751  2.751
5.267 -5.267 -5267 NA 5267 5.267
-1.692  1.692 1.692 NA -1.692 -1.692

RESIDUAL ANALYSIS

Correlation matrix
DIN DGI1 DG2 DG3 DLEI
1.000000
0.999328 1.000000
0.451184 0.460240 1.000000
0.152834 0.124603 -0.096071 1.030000

Standard deviations of residuals
0.002893 0.002848 0.004657 0.0)0658 0.009077
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MULTIVARIATE STATISTICS

LOG(DET(SIGMA)) = -66. 1777

INFORMATION CRITERIA: SC =  -59.54140
HQ= -61.79010

TRACE CORRELATION =  0.38689

TEST FOR AUTOCORRELATION

L-B(27), CHISQ(570) =598.065, p val =0.20
LM(1), CHISQ(25) 15.323, p-val =0.93
LM(4), CHISQ(25) 25.695, p-val = 0.42

Il

TEST FOR NORMALITY
CHISQ(10) =247.512, p-val =0.00

UNIVARIATE STATISTICS

MEAN STD.DEV SKEWNEsSS KURTOSIS MAXIMUM

-0.000000 0.002893 0.332662 3.535401 0.008729
-0.000000 0.002848 0.345653 3.524181 0.008582
-0.000000 0.004657 -0.218541 2.871206 0.009853

0.000000 0.000658 1.242821 18.425201 0.003896

ARCH(4) Normality R-squared
2.565 3.411 0.501
3.135 3.420 0.506
2.679 0.982 0.384
0.814 172.341 0.204

MINIMUM
-0.006768
-0.006817
-0.013429
-0.003183
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APPENDIX E : DETAILED RESULTS OF THE
SHORT-R JN DYNAMICS

The short-run matrices
The lagged endogenous variables

Time: t-1
DIN DGl DG2 DG3
2.685 -2.984 -0.068 0.393
2.542 -2.843 -0.069 0.390
-6.085 5.868 -0.054 -0.045
0.618 -0.570 -0.011 -0.049

t-values
0.677 -0.742 -1.068 0.672
0.652 -0.718 -1.095 0.677
-0.953  0.906 -0.526 -0.048
0.685 -0.623 -0.788 -0.365

Time: t-2

DIN DGI DG2  DG3
-6.007 5.827 -0.075 0.99C
-5.879  5.699  -0.074 0.961
-7.989 7.548  0.328 0.603
-0.599 0.614  -0.020 0.037

t-values
-1.541 1.473 -1.051 1.698
-1.532 1.464 -1.054 1.674
-1.273  1.185 2.851 0.642
-0.676 0.683 -1.219 0.277

Time: t-3
DIN DGl DG2 DG3
1.712 -1.651 -0.104 0.037
1.638 -1.578 -0.101 0.053
-8.252 8.037 0.119 0.293
0.152 -0.163 0.005 -0.075

t-values
2.458 -1.438 -2.449 0.762
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1.446 -1.425
-1.373 2.324
1.179 -1.190
Time: t-4
DIN DG1
-7.503  7.353
-7.683 7.536
-8.038 7.853
0.937 -0.945
t-values
-2.032 1971
-2.114  2.052
-1.353  1.308
1.116 -1.114

The differences of the exogenous I(1) variables

Time: t-0

DCON
0.167
0.167
0.288
0.003

t-values
4.421
4.493
4.740
0.294

Time: t-1

DCON
0.076
0.075
0.083
0.003

t-values
1.844
1.842
1.247
0.295

-1.423
1.029
0.907

DG2
0.061
0.060
0.026

-0.001

0.872
1.870
2.232
-0.053

1.093
1.310
-1.561

DG3
0.263
0.289
0.584
0.138

1.463
2.515
0.638
1.066
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Time: t-2

DCON
0.001
0.002

-0.067
0.006
0.034

t-values
0.017
0.043
-1.008
0.669
0.265

Time: t-3

DCON
-0.005
-0.006

0.011
-0.001
-0.196

t-values
-0.113
-0.142
0.166
-0.078
-1.553

Time: t-4
DCON
-0.105
-0.103
0.028
-0.009
0.147

t-values
-2.581
-2.574
0.420
-0.984
1.148
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The deterministic variables

SEA(1) SEA(2) SEA(3) CONST
0.000 0.001 0.001 0.006
0.000 0.001 0.001 0.006
0.001 0.002 0.002 0.021
0.000 0.000 0.000 -0.001

t-values

0.294 1.098 0.924 2.585
0.261 1.097 0.898 2.658
0.821 1.341 1.090 5.423
0.546 0.001 0.281 -1.736
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APPENDIX F: DETAILED RESULTS OF THE
IMPULSE RESPONSE ANALYSIS

calendar 1962 3 4

allocate 20 1991:2

open data a:\data7.txt

data(org=obs) / Con In G31 G32 G1 G2 Lei
set g3 =g31 +g32

set de = (in) - (1.064*g1) + (0.901%*¢2) - (0.810%g3) - (0.250%*lei) - (0.467%*con)
seasonal seasons

table /in g1 g2 g3 lei con

*

system 1 to 6

vars in gl g2 g3 lei con

lags1t05

det constant seasons{-2 to 0}

end(system)

estimate(outsigma=V) 63:4 91:2

*

listieqn=412356

Errors(impulses) 6 36 V

#4
#1
#2
#3
#5
#6
Series Obs Mean Std Error Minimum Maximum
IN 116 0.15806550948 0.12226770032 0.11450720000 0.19419660000
Gl 116 0.15676414052 0 02162916756 0.11414610000 0.19146850000
G2 116 0.32188284224 0 02045130895 0.27664690000 0.35927610000
G3 116 0.00774929138 0 00270251277 0.00202400000 0.01351060000
LEI 116 0.60189542155 0.07136582099 0.45893250000 0.71948490000
CON 116 0.59045080517 0.01620850483 0.55623790000 0.63327330000

Dependent Variable IN - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02

Usable Observations 111  Degrces of Freedom 77
Centered R¥*2  0.979964 R Bar**2 (.971377
Uncentered R*¥*2  0.999665 T x R¥*2  110.963
Mean of Dependent Variable  0.1:599108757

Std Error of Dependent Variable 0.0209418591
Standard Error of Estimate ~ 0.0035430280

Sum of Squared Residuals 0.0009665847
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Durbin-Watson Statistic 2.0:3111

Variable Coeff Std Er-or T-Stat Signif
socoicksopiclcksolssoleisoseiok oeliokoliolslolsiololorsolsiokskskeookskokekok
1. IN{1} 8.56792796  5.049:9168 1.69682 0.09376910
2. IN{2} 11.31964397 6.896.7996 -1.64139 0.10479523
3. IN{3} 10.40669384 6.709¢4578 1.55100 0.12500118
4. IN{4} -10.88975622 6.441:2926  -1.69058 0.09496143
5. IN{5} 3.70026658 4.832:7600 0.76574 0.44617203
6. G1{1} -7.97419638 5.135-7282  -1.55277 0.12457940
7. G1{2} 11.46312371 6.997¢4844 1.63809 0.10548271
8. G1{3} -10.2625955 6.809(6863 -1.50720 0.13585257
9. G1{4}) 10.71780758 6.534:0928 1.64026 0.10503014
10. G1{5} -3.53985028 4.88379359 -0.72482 0.47076196
11. G2{1} -0.13664111 0.084¢ 1457 -1.61106 0.11125924
12. G2{2} -0.10452214 0.109:8443  -0.95555 0.34229077
13. G2{3} 0.02044414 0.11011893 0.18566 0.85320345
14. G2{4} 0.15203631 0.110¢2760 1.37183 0.17410113
15. G2{5} -0.07587026 0.09072492 -0.83627 0.40559240
16. G3{1} -0.14960089 0.767¢2925 -0.19481 0.84605419
17. G3{2} 1.12234544  0.987:5853  1.13648 0.25927829
18. G3{3} -1.53889409 0.965¢4385 -1.59365 0.11511235
19. G3{4} 0.62635007 0.964:4474 0.64944 0.51798593
20. G3{5} 0.18899633  0.768:5045 0.24591 0.80640412
21. LEI{1}  0.01053593 0.03924368 0.26847 0.78905193
22. LEI{2}  0.04114828 0.050:0196 0.81803 0.41586697
23. LEI{3} 0.06391508 0.051:1219 1.24561 0.21668391
24. LEI{4}  -0.01719572 0.050¢6483 -0.33740 0.73673071
25. LEI{5}  -0.04296554 0.040¢6792 -1.05650 0.29404464
26. CON{1} 0.06155139 0.05620407 1.09514 0.27686857
27. CON{2} -0.06209325 0.069£1586 -0.89322 0.37452036
28. CON{3} -0.00740498 0.06818968 -0.10859 0.91380715
29. CON{4} -0.13076683 0.069¢7415 -1.87683 0.06432906
30. CON{5} 0.06640071 0.054¢7250 1.21009 0.22994585
31. Constant  0.07508366  0.037(3457  2.02739 0.04608269
32. SEASONS{-2} 0.00072367 0.00106616  0.67876 0.49932229
33. SEASONS{-1} 0.00053392 0.00100756  0.57954 0.56391909
34. SEASONS 0.00125740 0.00107049  1.17460 0.24377291

F-Tests, Dependent Variable IN

Variable F-Statistic Signif
IN 1.1945 0.3198103
G1 1.1024  0.3661315
G2 3.0474 0.0145733
G3 0.6830 0.6376679
LEI 2.3890  0.0454532
CON 1.9356  0.0980076
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Dependent Variable G1 - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02
111 Degrees of Freedom 77

Usable Observations
Centered R**2  0.979308

Uncentered R*¥*2  0.999668
Mean of Dependent Variable

Std Error of Dependent Variable 0.0203282960

Standard Error of Estimate  0.003.4950164
Sum of Squared Residuals 0.0009405657
Durbin-Watson Statistic 2.031065

Variable Coeff Std Error T-Stat Signif
okl ook kR ok kR keskeoksiiokeokekeiokeoiekeiskesksokskaiokeoloksiokeolokokokokskook
1. IN{1} 7.43871383 4.98096729  1.49343 0.13941184
2. IN{2} -11.06889426 6.80292699 -1.62708 0.10780612
3. IN{3} 10.24112733 6.61872326  1.54730  0.12589220
4. IN{4} -11.00153936 6.35414134 -1.73140 0.08738602
5. IN{5} 3.95149406 4.76679374  0.82896  0.40968788
6. G1{1} -6.84407630 5.06588193 -1.35101 0.18064761
7. G1{2} 11.21402525 6.90302047  1.62451 0.10835378
8. G1{3} -10.09848633 6.71679882  -1.50347 0.13680923
9. G1{4} 10.83425147 6.44566409  1.68086 0.09684279
10. G1{5} -3.79580319 4.81761321 -0.78790 0.43317333
11. G2{1} -0.13853373 0.08366525 -1.65581 0.10183054
12. G2{2} -0.10270644 0.10790216  -0.95185 0.34415251
13. G2{3} 0.02345703 0.10862671  0.21594 0.82960424
14. G2{4} 0.14730390 0.10932577  1.34738 0.18180783
15. G2{5} -0.07546201 0.08949550 -0.84319 0.40173209
16. G3{1} -0.14655994 0.75752303  -0.19347 0.84709832
17. G3{2} 1.09666703 0.97417611  1.12574 0.26377301
18. G3{3} -1.49737329 0.95255839  -1.57195 0.12006270
19. G3{4} 0.63599145 0.95137553  0.66850 0.50581568
20. G3{5) 0.15213733 0.75813581  0.20067 0.84148343
21. LEI{1} 0.01080793 0.03871189  0.27919 0.78084829
22. LEI{2} 0.04474113 0.04962032  0.90167 0.37004418
23. LEI{3} 0.05880576 0.05061686  1.16178 0.24891261
24. LEI{4} -0.01670017 0.05027420 -0.33218 0.74065465
25. LEI{5} -0.04259346 0.04011683 -1.06174 0.29167457
26. CON{1} 0.06021925 0.05544245  1.08616 0.28079781
27. CON{2} -0.06001726 0.06857385 -0.87522 0.38417575
28. CON{3} -0.00957717 0.06726564 -0.14238 0.88715301
29. CON{4} -0.12784318 0.06872999  -1.86008 0.06669319
30. CON{5} 0.06525748 0.05412892  1.20559 0.23166599
31. Constant 0.07532840 0.03653271  2.06194 0.04258706
32. SEASONS{-2} 0.00062236 (.00105171  0.65832 0.51229751

W
w

. SEASONS{-1}

0.00055847 (.00099390

R Ba-**2 (.970441
T x R**2
0.1£85628577

110.963

0.57196 0.56901644
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34. SEASONS 0.00122301 0.00105599

F-Tests, Dependent Variable G1

Variable F-Statistic ~ Signii

IN 1.1224 0.35564.2
Gl 1.2309 0.3028711
G2 3.1312  0.0126078
G3 0.6597  0.6550778
LEI 2.4382  0.0417719
CON 1.9415  0.09705-14

Dependent Variable G2 - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02

Usable Observations 111 Degrees of Freedom 77
Centered R*¥*2  0.927931 R Ba-#**2 (.897044
Uncentered R*¥*¥2 0.999760 T x R**2  110.973
Mean of Dependent Variable  0.3::37622&56

1.15817 0.25037515

Std Error of Dependent Variable 0.0188161707

Standard Error of Estimate
Sum of Squared Residuals
Durbin-Watson Statistic

Variable

Coeff Stc¢ Error
skeksoksksksiskskskokskokskokskskskskokskoiokskskekskolok ksksksksioksiokokokoskskskskolsioiokskskskskokskskokstokskokskskosksk sk kok sk ok

0.0061374862
0.00:.8067454
2.037494

1. IN{1} -0.14937256 8.60440064
2. IN{2} -8.17274305 11.75175543
3. IN{3} 7.66366844 11.43355163
4. IN{4} -4.56454512 10.97649807
5. IN{5} 7.13327652 8.23442531

6. G1{1} 0.12866611 8.75108694
7. G1{2} 8.06401785 11.92466249
8. G1{3} -7.60338448 11.60297282
9. G1{4} 4.67724723 11.13459958
10. G1{5} -7.01310394 8.32221371
11. G2{1} 0.62085550 0.14452802
12. G2{2} 0.24166727 0.18639621
13. G2{3} -0.06749646 0.18764784
14. G2{4} -0.10395333 0.18885543
15. G2{5} -0.03296391 0.15459952
16. G3{1} -0.65226555 1.30858752
17. G3{2} 1.50445577 1.68284613
18. G3{3} -1.78987234 1.64550248
19. G3{4} 1.09267038 1.643-45915
20. G3{5} -0.76344507 1.30964607
21. LEI{1} 0.04716523 0.06637307
22. LEI{2} 0.03320641 0.08571690

T-Stat  Signif

-0.01736 0.98619431
-0.69545 0.48886773
0.67028 0.50468537
-0.41585 0.67867857
0.86627 0.38903070
0.01470 0.98830726
0.67625 0.50091005
-0.65530 0.51423008
0.42006 0.67560839
-0.84270 0.40200798
4.29574 0.00005029
1.29652 0.19866698
-0.35970 0.72005799
-0.55044 0.58361192
-0.21322 0.83171789
-0.49845 0.61958771
0.89399 0.37411049
-1.08774 0.28010473
0.66486 0.50812641
-0.58294 0.56163709
0.70529 0.48275495
0.38740 0.69953160
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23. LEI{3} -0.07417917 0.08743839 -0.84836 0.39886754

24. LEI{4} -0.01265028 0.08634646 -0.14566 0.88456839

25. LEI{5} 0.02941564 0.06930005  0.42447 0.67240839

26. CON{1} 0.07413324 0.09577438  0.77404 0.44127702
27. CON{2} -0.15140558 0.11845829  -1.27813 0.20504169
28. CON{3} 0.07976435 0.11619842  0.68645 0.49449162
29. CON{4} -0.03013284 0.11372802 -0.25380 0.80032867
30. CON{5} -0.00848324 0.09350532  -0.09072 0.92794699
31. Constant 0.09381056 0.06310865  1.48649 0.14123210

32. SEASONS{-2} 0.00205244 0.00181678  1.13522 0.25980606
33. SEASONS{-1} 0.00121745 0.00171692  0.70909 0.48041042
34. SEASONS 0.00247406 0.00182417  1.35627 0.17897828

F-Tests, Dependent Variable G2

Variable F-Statistic Signil

IN 0.4069 0.84265:8
G1 0.3809  0.8604399
G2 17.4453  0.0000C00
G3 0.5055 0.7712721
LEI 0.3672  0.86953)5
CON 0.3782  0.8622257

Dependent Variable G3 - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02

Usable Observations 111  Degrees of Freedom 77
Centered R**2  0.936151 R Ba-**2 (.908788
Uncentered R*¥*2 (0.994209 T x R**2  110.357
Mean of Dependent Variable  0.0079743108

Std Error of Dependent Variable 0.0)25299092
Standard Error of Estimate  0.000 7640672

Sum of Squared Residuals 0.0000449525

Durbin-Watson Statistic 2.089948
Variable Coeff Std Error T-Stat  Signif

sekekskoksksiskolkokookskokokokokkkskkskokskokok kkokokskoksiotokskokskskokskskoksksk ok sk kiR sk skskoksk koK sk sk sk ok sk
1. IN{1} 0.774366471 1.088920070  0.71113 0.47915083
2. IN{2} -1.180500172 1.487229951 -0.79376 0.42977590
3. IN{3} 0.614111187 1.446960033  0.42441 0.67244685
4, IN{4} 0.721998820 1.389118144  0.51975 0.60472650
5. IN{5} -1.423828995 1.042098265 -1.36631 0.17581869
6. G1{1} -0.744586960 1.107483786 -0.67232 0.50339052
7. G1{2} 1.150222850 1.509112005  0.76219 0.44827792
8. G1{3} -0.641104405 1.468400938 -0.43660 0.66362304
9. G1{4} -0.718466743 1.409126499 -0.50987 0.61160318
10. G1{5} 1.437292365 1.053208225  1.36468 0.17632843
11. G2{1} -0.00014756¢ 0.018290578 -0.00807 0.99358372

12. G2{2} -0.01169476- 0.023589159  -0.49577 0.62146982
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13. G2{3} 0.022880838 0.023747557  0.96350 0.33831146

14. G2{4} -0.00407430¢ 0.023900383 -0.17047 0.86508732

15. G2{5} 0.006590877 0.019565165  0.33687 0.73713289

16. G3{1} 0.868140906 0.165606795  5.24218 0.00000135

17. G3{2} 0.086933350 0.212970665  0.40819 0.68426413

18. G3{3} -0.10370424¢ 0.208244682  -0.49799 0.61990884

19. G3{4) 0.222869568 0.207986090  1.07156 0.28726489

20. G3{5} -0.04840069z 0.165740758 -0.29203 0.77105174

21. LEI{1} -0.00219019. 0.008463045 -0.25879 0.79648403

22. LEI{2} -0.01126733%. 0.010347804 -1.03867 0.30220706

23. LEI{3} 0.01786044¢ 0.011065665  1.61404 0.11060920

24. LEI{4} -0.00448196¢ 0.010990754  -0.40779 0.68455629

25. LEI{5} 0.00183004: 0.008770189  0.20867 0.83525977

26. CON{1} 0.0030345¢8 0.012120617  0.25036 0.80297256
27. CON{2} 0.005203914 0.014991353  0.34713 0.72944233
28. CON{3} -0.005794401 0.014705357 -0.39403 0.69464556
29. CON{4} -0.008530762 0.015025489  -0.56775 0.57185467
30. CON{5} 0.0050869¢2 0.011833459  0.42988 0.66848267
31. Constant -0.00275845:. 0.007986643  -0.34538 0.73074811

32. SEASONS{-2} 0.0001C7461 0.000229921  0.46738 0.64154745
33. SEASONS{-1} -0.000010826 0.000217283  -0.04983 0.96038981
34. SEASONS 0.000055776 0.000230856  0.24160 0.80972926

F-Tests, Dependent Variable G3

Variable F-Statistic Signit

IN 1.0019  0.42241:9
Gl 1.0063  0.41983-+7
G2 0.4289  0.82714.7
G3 53.5082 0.0000000
LEI 0.6941  0.6294530
CON 0.2036 0.9600305

Dependent Variable LEI - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02

Usable Observations 111  Degrees of Freedom 77
Centered R*¥*¥2  0.984125 R Ba-**¥2 (.977322
Uncentered R**2 0.999815 T x R**2  110.980
Mean of Dependent Variable  0.60082119207

Std Error of Dependent Variable 0.0 562587624
Standard Error of Estimate  0.0097781168

Sum of Squared Residuals 0.007'6663367
Durbin-Watson Statistic 1.929109

Variable Coeff Std Error T-Stat  Signif
sekskskeskskskokskoksiokokokkoloroksoksokk ko kksksokskkoksksskokskskoksroksekskskoksokskokokskekeskskokokskeskokookokok
1. IN{1} -4.55807505 14.22044074  -0.32053 0.74943500
2. IN{2} 42.04134995 19.42205490  2.16462 0.03351551
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% N O Ul W

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

IN{3}
IN{4}
IN{5}
G1{1}
G1{2}
G1{3}
G1{4}
G1{5}
G2{1}
G2{2}
G2{3}
G2{4)}
G2{5}
G3{1}
G3{2}
G3{3}
G3{4}
G3{5}
LEI{1}
LEI{2}
LEI{3}
LEI{4}
LEI{5}
CON{1}
CON{2}
CON({3}
CON{4}
CON({5}

-33.59019902 18.89616140

9.71182175 18.14079177
-6.36013191 13.60898475
5.44334434 14.46286829

-42.41248900
34.53454199
-10.77591240
6.57501526
-0.15016163
-0.23992059
0.30428185
0.35321360
-0.15259016
-0.26349955
-2.25998492
1.80724947
-1.83320305
0.96237734
0.80912807
-0.06424156
0.03782088
-0.28977400
0.20174320

19.70781734
19.17616278
18.40208516
13.75407210
0.23836058
0.30805588
0.31012444
0.31212023
0.25550569
2.16269466
2.78122959
2.71951196
2.71613496
2.16444411
0.11052072
0.141566380
0.14450890
0.14353061
0.11453178

-0.30808639
0.18157625
-0.23332697
0.31549262
-0.28734271

0.15828574
0.19577529
0.19204042
0.19622108
0.15453568

-1.77762 0.07941469
0.53536 0.59394506
-0.46735 0.64157081
0.37637 0.70767926
-2.15206 0.03452580
1.80091 0.07563251
-0.58558 0.55986948
0.47804 0.63397518
-0.62866 0.53143342
-0.77882 0.43847174
0.98116 0.32958643
1.13166 0.26129002
-0.59721 0.55212035
-0.12184 0.90334431
-0.81258 0.41896141
0.66455 0.50832421
-0.67493 0.50174139
0.44463 0.65783426
7.32105 0.00000000
-0.45348 0.65147929
0.26172 0.79423610
-2.01890 0.04697886
1.76146 0.08213008
-1.94639 0.05525544
0.92747 0.35657927
-1.21499 0.22808289
1.60784 0.11196265
-1.85939 0.06679131

0.25173191 0.10429928  2.41355 0.01817409
-0.00192330 (.00300259 -0.66386 0.50876293
0.00325294 0.00283755  1.14992 0.25373750
-0.00154472 €.00301479 -0.51238 0.60985152

31. Constant

32. SEASONS{-2}
33. SEASONS{-1}
34. SEASONS

F-Tests, Dependent Variable LEI

Variable F-Statistic Signi”

IN 2.0579 0.0798219
G1 1.8954  0.1047958
G2 0.8802 0.4985075
G3 0.9212 0.471935
LEI 19.9148 0.00000J0
CON 2.1585 0.0673303

Dependent Variable CON - Estimation by Least Squares
Quarterly Data From 1963:04 To 1971:02

Usable Observations 111 Degrees of Freedom 77
Centered R**2  0.783842 R Bar**2 (.691203
Uncentered R*¥*¥2  0.999875 T x R**2  110.986
Mean of Dependent Variable — 0.5386959387
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Std Error of Dependent Variable 0.0 (42209919

Standard Error of Estimate
Sum of Squared Residuals
Durbin-Watson Statistic

Variable

sskeksiorskkskorskorskorskokskok sk ki skokeskokskokskok: <skesioteskoksiekskokskoteskoteskok sk skt skoteskoskeskoske sk sksk ke skt skeok sk

Coeff

0.0079025329
0.00- 8086520
1.946051

Std Error

T-Stat  Signif

1. IN{1} 13.82935002 11.26239578  1.22792 0.22321644
2. IN{2} -22.35870984 15.38200349  -1.45356 0.15013125
3. IN{3} 28.66403013 14.96550299  1.91534 0.05916233
4. IN{4} -16.69021151 14.36726051 -1.16168 0.24895234
5. IN{5} -1.49867375 10.77813095 -0.13905 0.88977553
6. G1{1} -13.72455234 11.45439510 -1.19819 0.23451772
7. G1{2} 22.69213896 15.60832346  1.45385 0.15005221
8. G1{3} -29.30539316 15.18726028 -1.92960 0.05733971
9. G1{4} 16.94292617 14.57420132  1.16253 0.24861124
10. G1{5} 1.28132851 10.89303815  0.11763 0.90666855
11. G2{1} -0.22494648 0.18917433  -1.18910 0.23805588
12. G2{2} -0.46841386 0.24397607 -1.91992 0.05857220
13. G2{3} 0.54291320 0.24561434  2.21043 0.03004463
14. G2{4} -0.05888490 0.24719498 -0.23821 0.81234917
15. G2{5} -0.11293401 0.20235703  -0.55809 0.57840013
16. G3{1} -0.91416042 1.71282477  -0.53372 0.59507607
17. G3{2} 3.08007001 2.20269603  1.39832 0.16603210
18. G3{3} -5.28763254 2.15381651  -2.45501 0.01634399
19. G3{4} 2.81168404 2.15114197  1.30707 0.19508031
20. G3{5} -0.88981488 1.71421032 -0.51908 0.60519269
21. LEI{1} -0.05271304 0.08753091 -0.60222 0.54879568
22. LEI{2} -0.00941016 0.11219580 -0.08387 0.93337536
23. LEI{3} 0.11638816 0.11444908  1.01694 0.31236541
24. LEI{4} 0.06923851 0.11367429  0.60910 0.54425406
25. LEI{5} 0.00844355 0.09070761  0.09309 0.92607755
26. CON{1} 0.7506629) 0.12536015  5.98805 0.00000006
27. CON{2} 0.00347873 0.15505137  0.02244 0.98215796
28. CON{3} -0.003167C2 0.15209340 -0.02082 0.98344084
29. CON{4} -0.161191€3 0.15540443  -1.03724 0.30287058
30. CON{5} 0.09957532 0.12239016  0.81359 0.41838903

2.89839 0.00488353
1.33677 0.18523466
-0.86037 0.39225412

1.33280 0.18652706

0.23941745 0.08250361

0.00317885 (.00237801

-0.00193352 (.00224730
0.00318230 0.00238768

31. Constant

32. SEASONS{-2}
33. SEASONS{-1}
34. SEASONS

F-Tests, Dependent Variable CON

Variable F-Statistic Signi’
IN 1.1270  0.353266
G1 1.1340  0.3496838
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G2 3.4383 0.0074010
G3 1.6867 0.1478338
LEI 1.2980  0.27359)3
CON 14.6247  0.0000000

Responses to Shock in G3

Entry
1

G3 IN Gl
0.0029509269563 0.0029(91136040 0.0027235627671
0.0027913062594 0.0029135158085 0.0027124082194
0.0026169520207 0.00477 03238729 0.0045397513768
0.0022916380607 0.0040< 82934762 0.0038550586307
0.0025986659192 0.0020: 53475042 0.0019455883263
0.0023632091058 0.0029£ 12607678 0.0028636254835
0.0023479952596 0.0033¢ 18085593 0.0032694758687
0.0022492383446 0.0030- 10786656 0.0029121189925
0.0021125270518 0.0036( 95347845 0.0035134022461

0.0020974813199 0.0033.309134303 0.0032637923066
0.0020418860064 0.0035163465742 0.0034078605580
0.0019842915004 0.0040532647406 0.0039564998873
0.0018802882650 0.0048361607506 0.0047320871423
0.0018224535605 0.0051 192251493 0.0050539136009
0.0017420925078 0.0057711085859 0.0057001836923
0.0016730163478 0.0065 243809634 0.0064357518129
0.0016077308098 0.0069 195551234 0.0068672461193
0.0015482065495 0.0075521221432 0.0074796443682
0.0014845422111 0.0079357582492 0.0079058049167
0.0014218442056 0.0082 282148475 0.0081514155054
0.0013559836390 0.0085 336749530 0.0085071437715
0.0013056739108 0.0087 712585981 0.0086948286766
0.0012595174492 0.0089347657413 0.0088563084780
0.0012212744398 0.0091 277658323 0.0090445427417
0.0011931120799 0.0092)85067628 0.0091198728280
0.0011680626346 0.0092731019448 0.0091985969799
0.0011487192855 0.0093578357345 0.0092664894912
0.0011333549485 0.0093289371074 0.0092908967513
0.0011191054874 0.0094365519490 0.0093218054773
0.0011071223769 0.0094571742000 0.0093452918714
0.0011071223757 0.0094571742300 0.0093452918715
0.0011071223756 0.0094571742300 0.0093452918716
0.0011071223754 0.0094571742300 0.0093452918716
0.0011071223754 0.0094571742300 0.0093452918716
0.0011071223754 0.0094571742300 0.0093452918716
0.0011071223754 0.0094571742300 0.0093452918716
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Entry G2 L=l CON

1

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

0.000081824096 0.0011€1338816 0.002389392064
-0.001726190377 0.000979009741 0.001867854147
-0.000470416048 0.0016¢.5487759 0.008060118016
-0.003453678061 0.0042:3488458 0.001291124274
-0.003680065603 0.002912262421 0.001170387448
-0.003385309333 0.000218916377 -0.002208388533
-0.002438811729 -0.0025::0925453 -0.003129218707
-0.002638140088 -0.007377348172 -0.006455432835
-0.002020140419 -0.0051::4597712 -0.006711819432
-0.002304858822 -0.002785182330 -0.006760786032
-0.001774725905 -0.001500803517 -0.007152342900
-0.001513726389 0.002472721653 -0.008497062855
-0.001113351831 0.003757495833 -0.008805358464
-0.000707310928 0.005724749268 -0.009100637662
-0.000537409353 0.008123610904 -0.009011389190
-0.000053142839 0.009332348741 -0.008349560760
0.000349174672 0.011234225946 -0.007783983715
0.000751278220 0.012915539086 -0.007332484237
0.001229303687 0.014255145591 -0.006859409089
0.001662643433 0.015754320084 -0.006551625617
0.002114439101 0.016827761898 -0.006373804170
0.002556166968 0.017616348706 -0.006152307435
0.002943685021 0.018239155792 -0.005977211898
0.003302518110 0.018878983251 -0.005764686898
0.003593042036 0.019454036465 -0.005516784876
0.003847528772 0.020035885425 -0.005306912286
0.004055741402 0.020714414600 -0.005110684700
0.004231387692 0.0212)5882829 -0.004922331100
0.004381513182 0.021671214464 -0.004766359828
0.004499923232 0.022034134055 -0.004590321745
0.004499923332 0.022( 34134046 -0.004590321755
0.004499923332 0.022( 34134034 -0.004590321755
0.004499923332 0.022( 34134034 -0.004590321755
0.004499923332 0.022( 34134034 -0.004590321755
0.004499923332 0.022( 34134034 -0.004590321755
0.004499923332 0.022( 34134034 -0.004590321755

Decomposition of Variance for Series G3

Step Std Error G3 IN Gl G2
1 0.002950927 100.00000 0.00030 0.00000 0.00000 0.00000 0.00000
2 0.005120170 62.93588 3.467°0 33.59374 0.00009 0.00139 0.00120
3 0.006317162 58.50621 3.832¢.6 37.60151 0.00107 0.04196 0.01659

LEI

CON
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4 0.007233823 54.65391
5 0.008925872 44.37296
6 0.009772239 42.86771
7 0.010095059 45.57964
8 0.010847687 43.77358
9 0.012225851 37.44672
0.014889599 27.23118

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

0.018066725
0.021858325
0.025566244
0.029350661
0.032931896
0.036214219
0.039205854
0.041918161
0.044397057
0.046697923
0.048848904
0.050896744
0.052854936
0.054748319
0.056583673
0.058357211
0.060075393
0.061731367
0.063322854
0.064847386
0.066300338
0.067682444
0.068994840
0.070241139
0.071427512
0.072560027

19.77316
14.33241
11.01747
8.74504
7.22631
6.18916
5.44882
4.90292
4.48250
4.14438
3.86448
3.62557
3.41869
3.23608
3.07402
2.93007
2.80143
2.68685
2.58473
2.49377
2.41302
2.34122
2.27730
2.22015
2.16865
2.12187

4.198:8
5.199:8
5.385:4
5.117¢0
5.25240
5.806:3

6.74726 66.00138
7.44270 72.76981
7.96036 77.69682
8.27972 80.69515

8.502:4
8.65274
8.75713
8.832¢ 6
8.889:3
8.933:1
8.9687 8
8.99817
9.02324
9.044¢2
9.064(9
9.081z3
9.096:7
9.110<2
9.122¢9
9.13414
9.14428
9.153<1
9.161¢3
9.169(3
9.175%3
9.181¢1
9.187:6

41.07975
50.38111
51.70781
49.26449
50.93951
56.71817

82.74666
84.11591
85.04923
85.71441
86.20404
86.58068
86.88340
87.13401
87.34793
87.53319
87.69669
87.84170
87.97038
88.08527
88.18745
88.27842
88.35932
88.43102
88.49468
88.55126
88.60179
88.64727
88.63856

0.00150
0.00103
0.00092
0.00089
0.00093
0.00092
0.00083
0.00071
0.00057
0.00047
0.00037
0.00030
0.00025
0.00021
0.00019
0.00017
0.00015
0.00014
0.00013
0.00012
0.00011
0.00011
0.00010
0.00010
0.00009
0.00009
0.00008
0.00008
0.00008
0.00007
0.00007
0.00007
0.00007

0.04307
0.02963
0.02484
0.02372
0.02193
0.01864

0.01293 0.00642
0.00900 0.00443
0.00629 0.00306
0.00475 0.00225

0.00388
0.00335
0.00303
0.00280
0.00260
0.00243
0.00229
0.00216
0.00206
0.00195
0.00186
0.00176
0.00167
0.00158
0.00150
0.00142
0.00136
0.00130
0.00125
0.00120
0.00116
0.00112
0.00109

0.02320
0.01580
0.01329
0.01346
0.01166
0.00922

0.00171
0.00139
0.00120
0.00109
0.00103
0.00100
0.00101
0.00103
0.00108
0.00112
0.00116
0.00119
0.00121
0.00121
0.00121
0.00120
0.00119
0.00117
0.00115
0.00113
0.00110
0.00108
0.00106
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APPENDIX G : LEISURE VALUATION USING
ESTIMATE: 111

Adjustments to Gress National Expenditures for the
value of leisure for 1963 to 1991 using Estimate I1I

Year GNE |Value of | Adjusted | % Leisure | Index of | Index of | Index of
($M) | Leisure GMNE |to Adjusted| GNE | Leisure | Adjusted
($M) ($11) GNE GNE
(1) (2) (3) (<) (5) (6) (7) 8)
1963 121424 | 4240 125564 3.37 100 100 100
1964 129712 | 4744 1341456 3.53 107 112 107
1965 135410 | 5114 140523 3.64 112 121 112
1966 139160 | 2430 141590 1.72 115 57 113
1967 147910 1687 149597 1.13 122 40 119
1968 160036 1346 161382 0.83 132 32 128
1969 173216 1551 174767 0.89 143 37 139
1970 182979 1444 1841423 0.78 151 34 147
1971 190157 1239 191396 0.65 157 29 152
1972 198632 1386 200)18 0.69 164 33 159
1973 209680 | 2012 211592 0.95 173 47 168
1974 | 221062 2999 224)60 1.34 182 71 178
1975 232288 3347 235535 1.42 191 79 188
1976 236648 3789 240437 1.58 195 89 191
1977 242359 | 2341 244700 0.96 200 55 195
1978 245219 962 246182 0.39 202 23 196
1979 | 258004 | 2019 260)23 0.78 212 48 207
1980 | 273121 2721 275342 0.99 225 64 220
1981 286059 3419 289478 1.18 236 81 230
1982 | 289150 332 289482 0.11 238 8 230
1983 297919 663 298582 0.22 245 16 238
1984 | 313785 966 314751 0.31 258 23 250
1985 330929 2692 333521 0.81 273 63 265
1986 | 338818 3685 342502 1.08 279 87 273
1987 342422 | 4098 346520 1.18 282 97 276
1988 355239 | 4556 359795 1.27 293 107 286
1989 362609 | 6755 369363 1.83 299 159 294
1990 365179 2454 367533 0.67 301 58 293
1991 362019 943 362962 0.26 298 22 289
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Million Dollars
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Reported GNE, Adjusted CNE and Leisure Value
for 1963 to 1991 using Estimate IVA
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Reported GNE, Adjusted GNE and Leisure Value
for 1963 to 1991 using Estimate IVA
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Adjustments to Gress National Expenditures for the
value of leisure for 1963 to 1991 using Estimate IVB
Year GNE | Value | Adju:ted | %Leisure|Index of | Index of | Index of
™M) of GNE | Valueto | GNE | Leisure | Adjusted
Leisure | ($NMV) | Adjusted GNE
($M) GNE
(o) ) () 5) (6) () ®)
3)

1963 | 121424 342| 121766 0.28 100 100 100
1964 | 129712 416 130128 0.32 107 122 107
1965 | 135410 584| 133994 0.43 112 171 112
1966 | 139160 430 139591 0.31 115 126 115
1967 | 147910 -194) 147717 -0.13 122 -57 121
1968 | 160036 -303| 159733 -0.19 132 -88 131
1969 | 173216 -300| 172916 -0.17 143 -88 142
1970 | 182979 14| 182993 0.01 151 4 150
1971 | 190157 100] 190257 0.05 157 29 156
1972 | 198632 143 193776 0.07 164 42 163
1973 | 209680 18] 207698 0.01 173 5 172
1974 | 221062 -153] 221909 -0.07 182 -45 181
1975 | 232288 -403| 231886 -0.17 191 -118 190
1976 | 236648 -426| 235223 -0.18 195 -124 194
1977 | 242359 -432| 241927 -0.18 200 -126 199
1978 | 245219 -127| 245092 -0.05 202 -37 201
1979 | 258004 -558| 257446 -0.22 212 -163 211
1980 | 273121 -650| 272472 -0.24 225 -190 224
1981 | 286059 -712| 283347 -0.25 236 -208 234
1982 | 289150 75| 283074 -0.03 238 -22 237
1983 | 297919 -244) 297675 -0.08 245 -71 244
1984 | 313785 -328| 313457 -0.10 258 -96 257
1985 | 330929 -312| 33616 -0.09 273 91 272
1986 | 338818 61| 333878 0.02 279 18 278
1987 | 342422 473| 342894 0.14 282 138 282
1988 | 355239 283| 353522 0.08 293 83 292
1989 | 362609 465| 363073 0.13 299 136 298
1990 | 365179 272| 365452 0.07 301 80 300
1991 | 362019 79| 362098 0.02 298 23 297




APENDIX H: LEISURE VALUATION USING
ESTIMATES IVA and 1VB

Adjustments to Grcss National Expenditures for the
value of leisure for 1963 to 1991 using Estimate IVA

Year GNE | Value of | Adjusted | %o Leisure | Index of | Index of | Index of
($M) | Leisure GNE Value to GNE | Leisure | Adjusted
($™M) $:v) Adjusted GNE
GNE

§)) (2) (3 ) (5) (6) (7) (8)
1963 121424 206 121630 0.17 100 100 100
1964 | 129712 43 129754 0.03 107 21 107
1965 135410 -182 135228 -0.13 112 -88 111
1966 139160 -148 139013 -0.11 115 -72 114
1967 147910 -177 147733 -0.12 122 -86 121
1968 160036 =717 159960 -0.05 132 -37 132
1969 173216 -80 173136 -0.05 143 -39 142
1970 182979 -165 182814 -0.09 151 -80 150
1971 190157 -62 190095 -0.03 157 -30 156
1972 | 198632 -456 198176 -0.23 164 -221 163
1973 | 209680 -446 209234 -0.21 173 -216 172
1974 | 221062 -902 220160 -0.41 182 -438 181
1975 | 232288 -374 231914 -0.16 191 -182 191
1976 | 236648 -146 236503 -0.06 195 -71 194
1977 | 242359 -69 242289 -0.03 200 -34 199
1978 | 245219 -2 245217 0.00 202 -1 202
1979 | 258004 -736 257269 -0.29 212 -357 212
1980 | 273121 | -1388 | 271734 -0.51 225 -673 223
1981 286059 | -2281 | 283778 -0.80 236 -1107 233
1982 | 289150 -30 289119 -0.01 238 -15 238
1983 | 297919 -7 297912 0.00 245 -3 245
1984 | 313785 -143 313642 -0.05 258 -70 258
1985 | 330929 -285 330644 -0.09 273 -138 272
1986 | 338818 -325 338493 -0.10 279 -158 278
1987 | 342422 -630 341792 -0.18 282 -306 281
1988 | 355239 -315 354924 -0.09 293 -153 292
1989 | 362609 -650 361958 -0.18 299 -316 298
1990 | 365179 64 365243 0.02 301 31 300
1991 362019 30 362049 0.01 298 14 298
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APPENDIX I: REGRESSION RESULT USED TO
DETERMINE THE VALUE OF THE THETAS

Hello/Bonjour/Aloha/Howdy/G Da //Kia Ora/Konnichiwa/Buenos Dias/Nee Hau
Welcome to SHAZAM - Version 7.0 - MAR 1994 SYSTEM=UNIX PAR= 312
| sample 1 116
| read (dat6.txt) gnecing3l g32g g2
UNIT 88 IS NOW ASSIGNED TO dat6.txt

7 VARIABLES AND 116 OBSERVATIONS STARTING AT OBS 1

|_genr g =g31+g32+gl+g2
|_genr Ig = log(g) - lag(log(g))
..NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
| _genr gne = log(gne) - lag(log(gne))
.NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr in = log(in) - lag(log(in))
.NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr ¢ = log(c) - lag(log(c))
..NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr g31 = log(g31) - lag(log(g31)
..NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr g32 = log(g32) - lag(log(g32)
..NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr g1 = log(gl) - lag(log(g1))
.NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
|_genr g2 = log(g2) - lag(log(g2))
.NOTE.LAG VALUE IN UNDEFINED OBSERVATIONS SET TO ZERO
1
| nl 4/ ncoef=4 auto
..NOTE..SAMPLE RANGE SETT10: 1, 116
| eqlg=gl+g2+g31+g32
|_eqc = thetal*gl + theta31*g31
|_eq in = theta2*g2 + theta32*g2
| eq gne =c +in + (1-thetal)*gl + 1-theta2)*g2 + (1-theta31)*g31 &
| + (1-theta32)*g32
|_coef thetal 0.5 theta2 -0.5 theta31 0.5 theta32 -0.5

8 VARIABLES IN 4 EQUATIONS WITH 4 COEFFICIENTS
WITH 1 AUTOREGRESSIVE CCEFFICIENTS

116 OBSERVATIONS

..ALGORITHM USES NUMERIC DERIVATIVES

REQUIRED MEMORY IS PAR= 33 CURRENT PAR= 312
|_end
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COEFFICIENT STARTING VAL JES
THETA1 0.50000 THETA3l 0.50000 THETA2 -0.50000
THETA32 -0.50000 RHO (.00000E+00

100 MAXIMUM ITERATION 5, CONVERGENCE = 0.000010

INITIAL STATISTICS :

TIME=  0.167SEC. ITER.NC. 0 FUNCT.EVALUATIONS 6
LOG-LIKELIHOOD FUNCTION=: 673.7001

COEFFICIENTS

0.5000000  0.5000000 -0.5000000 -0.5000000  0.0000000E+00

GRADIENT
-26.90083  -109.4922 53.48019 157.5934  -11.54052

INTERMEDIATE STATISTICS :

TIME= 2938 SEC. ITER.NC. 15 FUNCT.EVALUATIONS 115
LOG-LIKELIHOOD FUNCTION=  966.0736

COEFFICIENTS

0.8261078 -0.6618006E-01 0.7014755 -0.4673273E-01 0.1785253E-02

GRADIENT
0.2153028E-01 -0.4546243E-01 0.6897403E-02 -0.1189419  0.7312572

FINAL STATISTICS :

TIME = 4.566 SEC. ITER.NO. 22 FUNCT. EVALUATIONS 179 EXIT
CODE 1

LOG-LIKELIHOOD FUNCTION=  966.0736

COEFFICIENTS

0.8262127 -0.6618387E-01 0.7014623 -0.4673474E-01 0.1797477E-02

GRADIENT
-0.2321485E-05 -0.3931291E-05 -).1439275E-05 0.2512479E-05 -0.6861001E-04

SIGMA MATRIX

0.43882E-01

-0.54499E-03 0.37261E-03

-0.18719E-02 -0.26622E-03 0.544.34E-03

0.47854E-01 -0.50263E-03 -0.22859E-02 0.52515E-01
GTRANSPOSE*INVERSE(H)*G STATISTIC - = 0.66740E-13
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COEFFICIENT ST. ZRROR T-RATIO

THETA1  0.82621 0.90238E-0. 9.1559
THETA31 -0.66184E-01 0.22389E-0.  -2.8915
THETA2  0.70146 0.79)00E-01 8.8792
THETA32 -0.46735E-01 0.21<51E-01  -2.1786

RHO 0.17975E-02 0.31249E-02  0.57521
|_end

TYPE COMMAND
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APPENDIX J: REGRESSION RESULTS TO DETERMINE
THE VALUE OF THE PARAMETER ALPHA

Hello/Bonjour/Aloha/Howdy/G Da //Kia Ora/Konnichiwa/Buenos Dias/Nee Hau
Welcome to SHAZAM - Version 7.0 - MAR 1994 SYSTEM=UNIX PAR= 312
|_sample 1 116
|_read (alpha.txt) gne cap labour
UNIT 88 IS NOW ASSIGNED TO alpha.txt

3 VARIABLES AND 116 OB3SERVATIONS STARTING AT OBS 1

|_genr gnel = log(gne)

| _genr capl = log(cap)
|_genr labl = log(labour)
1

|_ols gnel capl labl

REQUIRED MEMORY IS PAR= 11 CURRENT PAR= 312
OLS ESTIMATION

116 OBSERVATIONS DEPENDENT VARIABLE = GNEI1
..NOTE..SAMPLE RANGE SET10: 1, 116

R-SQUARE = 0.9992 R-SQUARE ALJUSTED = 0.9992
VARIANCE OF THE ESTIMATE-SIGMA**2 = 0.83853E-03
STANDARD ERROR OF THE ESTIMATE-SIGMA = 0.28957E-01
SUM OF SQUARED ERRORS-SSE= 0.94754E-01

MEAN OF DEPENDENT VARIABLE = 9.9218

LOG OF THE LIKELIHOOD FUNCTION = 247.787

MODEL SELECTION TESTS - SEE JUDGE ET AL. (1985,P.242)
AKAIKE (1969) FINAL PREDICTION ERROR - FPE =  0.86022E-03

(FPE IS ALSO KNOWN AS AN EMIYA PREDICTION CRITERION - PC)
AKAIKE (1973) INFORMATION CRITERION - LOG AIC = -7.0583
SCHWARZ (1978) CRITERION - LOG SC = -6.9871
MODEL SELECTION TESTS - SEE RAMANATHAN (1992,P.167)
CRAVEN-WAHBA (1979)

GENERALIZED CROSS VALIDATION - GCV = 0.86079E-03
HANNAN AND QUINN (1979) CRITERION = 0.88544E-03
RICE (1984) CRITERION = 0.86140E-03
SHIBATA (1981) CRITERION = 0.85909E-03
SCHWARZ (1978) CRITERION - SC = 0.92370E-03
AKAIKE (1974) INFORMATION CRITERION - AIC=  0.86021E-03

ANALYSIS OF VARJANCE - FROM MEAN
SS DF MS F
REGRESSION 118.07 2 59.037 70405.600
ERROR 0.94754E-01 113 0.63853E-03 P-VALUE
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TOTAL 118.17 115 1.0276 0.000
ANALYSIS OF VARIANCE - FROM ZERO
SS DF MS F
REGRESSION 11537. 3. 3845.8 4586337.543
ERROR 0.94754E-01 113. 0.83853E-03 P-VALUE
TOTAL 11537. 116. 99.461 0.000

VARIABLE ESTIMATED STANDAR)D T-RATIO PARTIAL STAN. ELASTICITY
NAME COEFFICIENT ERROR 113 DF P-VALUE CORR. COEFF. ATMEANS

CAP1 0.39003 0.30572E-01 12.753 0.0000 0.7683 0.37288  0.33540
LABI1 0.62685 0.29189E-01 21.475 0.0000  0.8962 0.62769  0.58446
CONS 0.79507 0.26034E-01 30.53 0.0000 0.9444 0.00000 0.80133
|_end

TYPE COMMAND
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APPENDIX K: RELATIVI: IMPORTANCE OF
GOVERNMENT DEFENSIVE
EXPENDITURE IN AUSTRALIA
FOR SELIZCTED YEARS

Year GNE($M) Government Gov't. Defensive
Defensive Expenditure as %
Expenditure of GNE
($™M)
1962-1963 120626. 52 270.04 0.22
1963-1964 129907.37 656.54 0.51
1964-1965 142523.78 672.23 0.47
1965-1966 142915.05 655.51 0.46
1966-1967 151005. .9 715.91 0.47
1967-1968 161098..38 743.78 0.46
1968-1969 175394.75 777.87 0.44
1969-1970 185292.64 1402.96 0.76
1971-1972 195630.-10 1516.44 0.78
1972-1973 202861.04 1733.44 0.85
1973-1974 213394.72 1967.59 0.92
1974-1975 233766.91 2052.20 0.88
1975-1976 242687.34 2399.75 0.99
1976-1977 252204.02 2470.68 0.98
1977-1978 256144.8 2287.35 0.89
1978-1979 254777.61 2111.58 0.83
1979-1980 267612.85 2029.01 0.76
1980-1981 270355.6 2178.50 0.81
1981-1982 290233.90 2193.37 0.76
1982-1983 297115.'8 2289.42 0.77
1983-1984 289817..38 3836.58 1.32
1984-1985 305239.67 3930.83 1.29
1985-1986 327540.413 3909.32 1.19
1986-1987 339342.607 3923.07 1.16
1987-1988 337205.95 3549.50 1.05
1988-1989 341280.445 2437.72 0.71
1989-1990 377219.414 2087.59 0.55
1990-1991 378972..3 2257.19 0.60
1991-1992 359983.91 2127.55 0.59
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APPENDIX L : DATA USIED IN THE STUDY
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