Western University

Scholarship@Western

Department of Economics Research Reports Economics Working Papers Archive

1973

A Simulation Model to Test the Economic Effects
of Immigration

Gordon W. Davies

Follow this and additional works at: https://ir.lib.uwo.ca/economicsresrpt

b Part of the Economics Commons

Citation of this paper:

Davies, Gordon W.. "A Simulation Model to Test the Economic Effects of Immigration." Department of Economics Research Reports,
London, ON: Department of Economics, University of Western Ontario (1973).


https://ir.lib.uwo.ca?utm_source=ir.lib.uwo.ca%2Feconomicsresrpt%2F209&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicsresrpt?utm_source=ir.lib.uwo.ca%2Feconomicsresrpt%2F209&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/econwpa?utm_source=ir.lib.uwo.ca%2Feconomicsresrpt%2F209&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicsresrpt?utm_source=ir.lib.uwo.ca%2Feconomicsresrpt%2F209&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/340?utm_source=ir.lib.uwo.ca%2Feconomicsresrpt%2F209&utm_medium=PDF&utm_campaign=PDFCoverPages

\o»

[}

~a377

RESEARCH REPORT 7314

A Simulation Model to Test the Economic

Effects of Immigration

by
x@&.ihe)v;ra

Gordon W, Davies

July, 1973

*This paper reports on the model used in the author's
dissertation, "An Economic-Demographic Simulation Model Designed
to Test the Effects of Changes in the Rate and Skill Composition
of Net Immigration on the Canadian Economy from 1952 to 1968" (Ann
Arbor, 1972). Generous financial support for the project was
provided by the Population Council and invaluable suggestions,
criticism, and advice by Professors R. Barlow, W. R. Farley, H. T.
Shapiro, G. B. Simmons, and F, P. Stafford, all of the University
of Michigan. The author also wishes to thank Professor J. Sawyer
and J. G. A, Vermeeren, University of Toronto, for providing a
working version of TRACE, a Canadian econometric model, Any errors
remain the responsibility of the author.



iR

i

(m

A Simulation Model to Test the Economic 6\91‘3
Effects of Immigration sQﬁ,QL

Introduction

The use of macroeconomic models to test the effects of government
monetary and fiscal policy is by now an established practice in economics,
Similar models have been used to test the effects of a variety of demographic
events on economic performance.2 Many of these models have been directed
at the problems of over-population and poor health in less developed countries,
This paper reports on a model which is designed to test the economic effects
of changes in a number of demographic variables. The use of the model is assess-

ing the economic impact of changes in immigration is also illustrated,

1See, for example, N, K, Choudhry, et al,, The TRACE Econometric Model
of the Canadian Economy (Toronto: University of Toronto Press, 1972); J, P, Cooper
and S, Fischer, "Simulation of Monetary Rules in the FRB-MIT-Penn Model,"
Journal of Money, Credit, and Banking (May, 1972), 384-396; J. S, Duesenberry,
0. Eckstein, and G, Fromm, "A Simulation of the United States Economy in
Recession," Econometrica, XXVIII (October, 1960), 749-809; M, K, Evans, "An
Econometric Model of the Israeli Economy, 1952-1965," Econometrica, XXXVIII, No. 5
(September, 1970), 624-660; G, Fromm and P, Taubman, Policy Simulations with an
Econometric Model (Washington, D,C.: The Brookings Institution, 1968); and '
R, S. Holbrook, "An Approach to the Choice of Optimal Policy Using Large Econo-
metric Models," Bank of Canada Staff Research Studies, No. 8 (Ottawa, 1973),
Simulation has been used to a lesser extent in analyzing micro-economic problems,
An example is G, H, Orcutt, et al,, Microanalysis of Socioeconomic Systems: A
Simulation Study (New York: Harper and Row, 1961),

2Primary examples of this type of model are found in the following:
A, J. Coale and E. M, Hoover, Population Growth and Economic Development in Low
Income Countries (Princeton, N.J,: Princeton University Press, 1958); R, Barlow,

The Economic Effects of Malaria Eradication (Ann Arbor, Michigan: Bureau of Public

Health Economics, University of Michigan, 1969); S, Enke and R, G, Zind, "Effect

of Fewer Births on Average Income," Journal of Biosocial Sciences, I (January, 1969),
41-55; F. T. Denton and B, G, Spencer, "A Simulation of the Effects of Population
Change on a Neoclassical Economy" (Hamilton, Canada: Working Paper No., 71-01,
Department of Economics, McMaster University, 1971); S. Enke et al., Po ulation
Growth and Economic Development, 5 Vols, (Santa Barbara, California: TEMPO, n.d.);

and R, Barlow and G. W. Dav1es, "Policy Analysis with a Disaggregated Economic-
Demographic Model," mimeo., 1973. .
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The next section contains a description of the model. The following
section describes the tracking ability of the model and illustrates its use
in evaluating the effects of changes in immigration, The paper concludes
with a section on the policy implications of the results and a brief sum-
mary, Appendix I contains a complete listing of the equations of the model

and a glossary of variable names.

Description of Model

The model used in these experiments is a modified version of TRACE
1969 which is a Canadian annual econometric model designed to test the short-
and medium-term effects of changes in monetary and fiscal policy.3 The
TRACE model itself is a medium-sized Keynesian model of the Canadian economy
with an endogenous supply sector which influences wages and prices, Briefly,
the model uses variations of standard consumption, investment, and export
and import functions to determine real or constant dollar aggregate demand,
A number of capital stocks are also endogenous in the model and they, in con-
junction with the potential supply of labour, determine potential or capacity
output in the economy, Prices and wages in the TRACE model are endogenous and
depend on the relative magnitudes of actual and potential output, Prices are
then used to adjust the real values of the various aggregates to current dollar

or national account values.

3Ihe version of the model used in this research is reported on in
N. K. Choudhry, et al,, "TRACE 1969: An Annual Econometric Model of the
Canadian Economy," (Toronto: Institute for the Quantitative Analysis of
Social and Economic Policy, Working Paper 6818, 1969). A subsequent version
and applications of the model are presented in N, K. Choudhry, et al.,
The TRACE Econometric Model of the Canadian Economy (Toronto: University
of Toronto Press, 1972),
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The modifications to TRACE involved making endogenous the popu-

lation, labour force participation rates, the supply of labour, and vari-

ables measuring the accumulation of human capital through formal education

and work experience, A brief description of the complete modified model

follows, The major interactions in the model which are important for

our purposes are schematically represented in Figure 1, The mechanics

of the model will be discussed further when we consider the results of the

simulation experiments,

Net _—'
Supply of Labour SES——N
Inmigration R in Total and by Potential
4 > skill Type Output
Population
y
\ o Iy Prices
< Unemployment Rate - and
Labour Force Wages
Participation Capital
Rates Stock
L 4
Empl oyment Utilization
proyme Ratio
A 4
Consumer Actual
Expenditure and Actual Expenditure Expenditure
Residential N (Gross National (Gross National
Investment in v Expenditure) in Expenditure) at
Constant Dollars Constant Dollars Market Prices

Figure 1. Schematic Representation of Model
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The total population is disaggregated by singlg.years of age, sex,
and three skill types, The value of each age-sex-skill specific popu}ation
cohort is related to the size of the cohort aged one year younger in the
preceding year reduced appropriately for mortality occurring in the interim
and augmented by net immigration of the corresponding age, sex, and skill
type. Total births are determined by applying age specific fertility rates
to the appropriate female population subgroups. The demographic part of
the model therefore allows immigration to affect the size, rate of growth,
and the age, sex, and skill composition of the total population,

The size of the total population affects both demand and supply in
the economy, Considering demand first; the size of the current population
in this model influences the level of total consumption expenditures and,
indirectly, the level of residential investment which are two components
of gross national expenditure,

Real per capita consumption of durables, non-durables, and services
are each functions of their own lagged values, real per capita personal dis-
posable income and relative prices. 1In addition, per capita durables are
related to the long term rate of interest and per capita non~durables and per
capita services to the change in real ;er cajita dispocable income. Total
real values of these variables equal the per capita values multiplied by the
total population., Taking the consumption sector as a whole but in isolation
from the rest of the model we calculate for 1952 an elasticity of total real
consumption with respect to total population equal to .48.

Tt should be noted here that a more sophisticated specification of
the effects of population change on consumption expenditures is possible.

Specifically, it would be desirable to take into account not only changes in
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the total size of the population but changes in it's age structure as well,
since we would expect the per capita consumption needs of the dependent popula-
tion (e.g.,/aged under fifteen and over sixty-five) to be different than for
the population of working age.4 Another possible modification would be to take
into account differences in consumption tendencies between the recently immi-
grated population and the longer established population.5

The housing market is represented by eight equations which determine
lenders approvals, housing starts, housing completions, and residential con-
struction expenditure in constant dollars and at market prices, Institutional
lenders approvals are related to the total population, the difference between
the mgximum NHA mortgage rate and the long term interest rate, a weighted
average of the price of residential construction over the residential rental
cost index in periods t, t-1, and t-2, the lagged housing stock, and the maxi-
mum NHA mortgage rate. Central mortgage approvals are related to the total
population, the long term interest rate, the difference between the NHA mort-
gage and the long term interest rate, and by the utilization ratio. A more
appropriate variable which might be ﬁsed in these equations in place of the
total population is the number of recently formed households.6 Single and

multiple housing starts are both functioms of NHA and CMHA mortgage approvals

4Empirical studies by Leff and others have shown per capita savings to
be inversely related to the dependency rate which equals the dependent popula-
tion over the total population., See N, H, Leff, "Dependency Rates and
Savings Rates," American Economic Review, LIX (December 1969), 886-896.

5For an example of per capita consumption functions which include the
ratio of recent flows of net immigration to the total population as a
dependent variable, see Wm, L, Marr, "The Economic Impact of Canadian Inward
and Outward Migration and Their Determinants," (unpublished Ph.D, disserta-
tion, University of Western Ontario, 1972), ‘

6For a complex simulation model describing family formation and the
effect of such on housing needs, see J. Herzog, "Long-Run Changes in the Number
and Characteristics of Households: A New Method for Preparing Detailed House-
hold Projections and Studying Their Economic Iamplications Applied to Housing
Needs in the United States," (unpublished Ph,D. dissertation, University of
Michigan, 1970). '
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(which are exogenous) adjusted by the price level of residential construc-
tion, by institutional lenders approvals current and lagged, and by central

mortgage approvals., Single housing completions are in turn determined by

the current and lagged values of single housing starts; likewise, multiple

housing completions are determined by the current and lagged values of
multiple housing starts, Finally, residential construction expenditure in
constant dollars is a function of the current values of single and multiple
housing completions,

The remaining components of Gross National Expenditure are business
capital formation, exports, imports, and government expenditures on goods
and services, Briefly, investment depends on a term representing the cost
of capital and on the utilization ratio which is defined as the ratio of
actual to potential output in business non-agriculture, Higher values of
the utilization ratio give rise to increases in investment. Exports are
related to the indexes of production in other countries and relative prices,
Imports depend on domestic spending, relative prices, and the utilization
ratio. The only component of government spending which is endogenous is
military pay and allowances which depend on the total wage bill divided by
total employment and on the unemployment rate,

The unemployment rate is fully endogenous in the model, being defined
as the total labour force (endogenous) minus total employment (endogenous)
divided by the total labour force, Employment in this model is directly pro-
portional to the size of aggregate real expenditure: a higher level of out-
put requires a higher level of employment for that level of output to be
produced. Appropriate labour force participaéion rates are applied to the
corresponding population subgroups to determine the supplies of unskilled,
skilled, and professional labouf. The total labour force is the sum of these

three groups., Participation rates are specific to skill level, sex, and
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five-year age groups., 1In all cases they are related to the unemployment
rate, in most cases to per capita income, in some cases to their own

lagged values and, for three female populatipn subgroups, to the ratio

of total births to the female population aged 14 to 44, These equations

are from a study which uses quarterly data for Canada from the first

quarter of 1950 to the second quarter of 1967.7 The values of the con-

stant terms used here were set so that the variables take on their actual
values in 1951, Also, the coefficients on the unemployment rate in

these equations are adjusted to correspond to the coefficients on rates of
unemployment of different duratioﬁ (e.g., short term and long term) which
are used in place of the overall unemployment rate in the original study,
Also, in the original study the participation rates are related to the
current value of the unemployment rate, Because of the simultaneity between
unemployment, participation rates, and the supply of labour, the complete
model would not iterate to a solution in most of the simulation experiments
so we were forced to lag the unemployment rate in the participation equa-
tions, Although these modifications to the original equations are certainly
unjustifiable from an econometric point of view, we thought it preferable to
use these modified functions rather than make the rates exogenous: since
population change does influence the unemployment rate and per capita income,
we would expect the size, if not the direction, of the results to be distorted

by omitting these effects.

7L. H, Officer and P, R, Anderson, ''Labour-Force Participation in
Canada," Canadian Journal of Economics, II, No, 2 (May, 1969), 278-287,
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The size of the stock of c;pital in a given period is related
to the siée of the stock in the previous period with an adjustment for
depreciation occurring in the interim plus investment occurring in the
current period,

Potential or capacity output is determined by a four-factor Cobb-
Douglas production function, the factors being the three types of labour

(quality-adjusted) and the stock of capital, The function also contains

'a trend term to take account of technological change., The quality adjust-

ment of the three labour force subgroups is made by applying an index of
labour qualify to the number of potential manhours of each type of labour,
The quality indexes are endogenous in the model and depend on number of
years of schooling and number of years of work experience, Years of school-
ing and of work experience are also endogenous and depend, respectively,

on school enrollment and number of manyears worked which are likewise endo-
genous in the model,

The utilization ratio is defined as the ratio of actual to potential
output in business non-agriculture, The unemployment rate is another such
measure of the pressure of output demanded on productive capacity or supply.

Wages in the model behave according to the standard Phillips curve
model, The proportional rate of change in money wages is related inversely
to the unemployment rate: a lower unemployment rate (tighter labour market)
results in a rise in the wage rate, Wages are also a positive function of
the rate of change in the consumer price index, Prices in turn are posi-
tively related to the wage rate and to the utilization ratio, The various
prices in the model are used to convert real output and its components to

market price or national account values,.
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This completes a brief and skeletal outline of the simulation
model the complete equations for which are given in Appendix I. The model
is considerably more complex than impliea by the description above: we
have attempted only to outline the mechansims which are important for the
purposes at hand, The next section illustrates the use of the model in

simulating the economic effects of immigration,

Simuiation Results
]

We begin by comparing the actual values of the objective variables

with the standard case or reference simulated values, In the reference
simulation all exogenous variables take on their uactual, observed values.
The mddel uses these values of exogenous variables and lagged endogenous
variables generated by the program to solve for the time paths of the 600
variables: in the model. We then vary the rate of net immigration and com-
pare the results of this simulation with the results in the reference simu-~
lation and thereby obtain a quantitative estimate of the impact of immigra-
tion, Our choice of objective variables is‘conventionalz per capita income,
the unemployment rate, and the price level are common measures of economic
performance 'and the consequent welfare of ‘the constituent population,

Briefly, per capita income is chosen as an index of the standard of living;

the unemployment rate measures both the performance of the economy and serves

as an index of the welfare of a portion of the population; the price level
is included for its distributional effects and its possible effects on the
balance of payments,

The completé model tracks quite well, Figure 2 shows the actual and

simulated time paths of real per capita income, the consumer price index,
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and the unemployment rate, The model undersimulates per capita income,
on average, by $47, However, the implied average annual rate of growth
of the simulated per capita income series is 2,00 percent which is close
to the value of 2,07 percent for the actual series, The consumer price
index is undersimulated in a little over one-half of the pericds: the
average simulated value of this variable is 1,047 which is very close
to the average actual value of 1,055, The implied average annual rate
of growth of prices is 1.6 percent for the simulated series, as opposed
to 1.9 percent for the actual series, Finally the average simulated
value for the unemployment rate is 5,2 percent which compares favorably
with an average actual value of 4.8 percent,

We now look at the results of experiments which involve a fifty
percent reduction in net immigration and a fifty percent increase in net
immigration, These changes apply to the years 1951 through 1968, but,
because the population is dated at the mid-point of a given year, only
one-half of the change in the immigration series in the years 1951 and
1968 is picked up by the model, Taking this factor into account, a fifty
percent reduction in net immigration implies that 990,0 thousand fewer
persons enter the country from 1951 to 1968, Counting the last half of
1951 and the first half of 1968 as one year, this constitutes a reduction,
on average, of 58.29 thousand immigrants per year. This may be compared
with the rate of gross immigration: a fifty percent reduction in net
immigration implies, on average, a forty percent reduction in gross immi-
gration,

Figure 3 illustrates the results obtained from a fifty percent re-
duction and a fifty percent increase in net immigration, In this figure,

the standard case simulated values of per capita income, the price level,
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and the unemployment rate are compared with the values of these variables
when net immigration is reduced and when it is increased by fifty percent,
Also, averages and implied average annual rates of growth of these vari-
ables (except for the unemployment rate) are compared in Table T, To
clarify the middle column of this table, it should be noted that each of
the first three figures in this column is an average of ratios of values
of the price variable to its value in a given base year, The actual
value of the consumer price index equals 1.0 in 1957, Each of the second
three figures in the same column is an implied average annual rate of

growth in the price index.

TABLE 1

COMPARISON OF RESULTS FOR STANDARD CASE,
DECREASE, AND INCREASE IN RATE OF NET IMMIGRATION

Objective Variables
Real
Policies Per Capita Consumer Unemployment
Income Price Index Rate
% (%) (%)
Average Value,
1952-68:
50% Decrease 2,052 1,065 3.89
Standard Case 1,990 1,046 5,18
507 Increase 1,936 1.034 6,64
(%) (%) ---
Implied Average
Growth Rate,
1951-68:
507% Decrease 2,38 1.86 ==
Standard Case 2,00 1.60 -———
507% Increase 1.68 1.41 -
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It is apparent from an inspection of these data that a reduction
in net immigration gives rise in the model to higher per capita income,
a higher price level, and a lower unemployment rate, Conversely, an in-
crease in net immigration gives rise to lower per capita income, a lower
price level, and a higher unemployment rate, These results are important
insofar as they are at variance with the commonly accepted proposition
that immigration is, in an aggregate sense, desirable since in contributes
to long run economic growth either through the favorable effect due to
economies of scale or because immigrants are typically more skilled than
the native population and are therefore capable of generating a proportion-
ally larger income stream than the native population, There are, however,
a few qualifications to make concerning the results and, what is more im-
portant, the results may be interpreted in two different ways, one of
which favors immigration as a source of potential economic growth and the
other of which does not. This issue is taken up in the next section of
this report., It is important first to understand the precise mechanisms
in this model which give rise to these results,

The rate of growth in constant dollar Gross National Expenditure
is virtually unchanged as a result of higher immigration, Since higher levels
of immigration result in a higher rate of growth in the total population,
per capita GNE is therefore lower. To understand why population change has
negligible effects on aggregate real GNE, we shall consider separately the
various ccmponents of GNE: some of them increase more in proportion to
the increase in the total population and some of them increase less than
in proportion,

Consider first the effects on total consumption expenditures, Higher

levels of immigration cause total consumption expenditures to increase but
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the increase in the average anmnual rate of growth in these expenditures

is less, in each case, than the increase in the average annual rate of
growth in the total population, This is explained by the fact that al-
though there are more persons available to earn incomes, some immigrants
are employed in jobs which would otherwise go to prior residents, Al-
though total income is higher or about the same with higher levels of
immigration, per capita income is therefore lower, Another way of express-
ing this result is to say that, although there is an increased volume of
income as a result of more immigration, there are proportionally more
people who have a share in that income stream: each person's share is
therefore less with higher levels of immigration. Per capita consumption
is a function of per capita income: higher values of per capita income
give rise to increases in per capita consumption expenditures. We have
noted that per capita income declines with increased immigration, Since
per capita consumption is related to per capita income, it also declines
with increases in immigration, Total consumption, which equals per capita
consumption times the total population, therefore increases less than in
proportion to the increase in the total population,

Consider now the effects on total government expenditures, The
only component of total government expenditures which is determined within
the model is military pay and allowances and these are not related directly
to the size of the population, Since the remaining categories of govern-
ment expenditures are exogenous and are the same in the different experi-
ments, total government expenditures therefore increase less than in propor-
tion to the increase in the total population, It is perhaps unreasonable
for government expenditures to be unrelated to the size of the total popu-

lation: the extent of the understatement of the effects on total spending
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introduced by this omission is difficult to determine but may be import-

ant .8

Another important category of GNE is residential construction ex-
penditures, These expenditures depend indirectly on mortgage approvals
which, in the model, are related to the size of the total population and
the unemployment rate, The total population is a demand variable in the
approvals equation, The unemployment rate enters into the determination
of institutional lenders approvals as a supply variable: a higher unem-
ployment rate indicates increased capacity to produce residential invest-
ment and therefore gives rise to an increase in lenders approvals, Since
immigration constitutes a direct increase in the total population, it
therefore acts as a direct stimulus to residential investment, Also, the
unemployment rate increases with higher levels of immigration for reasons
which will be explained shortly, Both of these effects therefore give
rise to an increase in residential investment expenditures an increase
which, as we have noted, is somewhat larger than the increase in the total
population,

A further component of GNE is investment in non-residential construc-
tion, The rate of growth of constant dollar investment in non-residential
construction is actually lower with higher levels of immigration, The com-
ponents of investment in non-residential construction are constant dollar
business non-agriculture investment in non-residential construction (which
is determined in the model), constant dollar agriculture investment in non-
residential construction (which is exogenous at market prices in the model),
and a reconciliation term (which is exogenous and constant), Business non-

agriculture investment in non-residential construction depends positively

8 Subsequent experiments with the model which involved relating the time
paths of government cash transfers to persons and of contributions to the Canada
and Quebec pension plans to the size of the total population indicated that the
results are quite insensitive to the particular assumptions made about the time
paths of these two forms of cash transfers,
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on the utilization ratio, This relationship reflects the accelerator
mechanism: higher levels of output relative to capacity stimulate higher
levels of investment in order to maintain some desired capital/output
ratio, For reasons that will soon be explained, immigration produces

an increase in capacity relative to demand which implies a decline in

the utilization ratio which, as noted, causes investment in non-residential
construction in the business non-agriculture sector to be lower,

The final components of GNE which we consider are exports and im~

‘ports. Exports are related mainly to foreign economic indicators and

therefore do not increase with increased domestic economic activity, Im-
ports, on the other hand, are related to the level of domestic ocutput
and therefore increase with increases in GNE, Since exports are added to
and imports subtracted from GNE, the net effect of these two variables
is therefore to make GNE lower in absolute terms than it otherwise would be,
The above covers the major effects of immigration on actual output
or demand, We now consider the supply effects of increased immigration,
Consider first the effects on the supply of labour. Immigration gives
rise to a direct increase in the total population. Moreover, because immi-
gration is concentrated in the working ages, relative to the total popu-
lation, the population of working age increases more than in proportion to
the increase in the total population, Labour.force participation rates
depend on per capita income and the unemployment rate, The direction and
magnitude of the effect of these variables on participation rates varies
depending on the age and sex of the cohort, 1In general, the effects on
participation rates are not large and, since the rates change in different

directions, the net effect of changes in participation rates on the supply
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of labour is very slight, An increase in immigration therefore gives rise
to a substantial increase in the supply of labourand this increase is pro-
portionally greater than the increase in the total population,

We have noted that employment depends on the level of output:
higher levels of output require more employed workers to produce that level
of output, Output increases with increases in immigration and this causes
employment to increase, We have seen, however, that the increase in out-
put is proportionally less than the increase in the population, The in-
crease in employment is therefore proportionally less than the increase
in the total population, Since the supply of labour increases more than in
proportion to the total population and employment increases less than in
proportion to the total population, it follows that the unemployment rate
increases with higher levels of immigration.

Potential output is related to the size of the quality-adjusted
labour force, the capital stock, and a trend term representing technological
change. Since increases in immigration give rise to an increase in the
labour force which is proportionally larger than the increase in the total
population and since immigrants are more skilled than the domestic labour
force, increases in immigration therefore give rise to an increase in poten-
tial output which is proportionally larger than the increase in the total
population, But actual output increases less than in proportion to the
total population so that the utilization ratio falls with increased immigration,

The rate of increase in prices and wages is related to the two capacity
variables: negatively to the unemployment rate and positively to the utili-
zation ratio., Since immigration results in a higher unemployment rate and a
lower utilization ratio, the rate of increase in prices and wages is there-

fore lower with higher levels of immigration,
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Policy Implications of Results

We have seen that the tests described above show that increases in
immigration cause per capita income to be lower, the unemployment rate higher,
and the rate of inflation to be slightly lower. It is important to make the
obvious point that these results follow, as do all research results, from the
broad methodological framework used, the particular structural aspects of the
economy which are modeled, and the specific form of these structural relation-
ships. Concerning methodology, we have made the implicit assumption that the
economy, and the effects of immigration on the economy, can be adequately
represented by a series of interdépendent equations. Although this is a
common procedure in contemporary economic research, we should point out that
much research on the economic effects of immigration has centered, for example,
on the effects that immigration has only on the labour market and has not
mathematically modeled the workings of this market. The disadvantage of
such a technique is that it is concerned with only some of the effects of
immigration and may therefore err by excluding other effects which are equally,
if not more, important.

Regarding the structure of the model we have used, we have noted that
the income determination process in the model is basically Keynesian. In
other words, actual output is determined largely by demand; supply considera-
tions are secondary to the income determination process. The implication of
this is that the model ascribes only a minor and indirect role for immigration
in inducing economic growth by facilitating larger markets which give rise, in
turn, to economies of scale and higher levels of output per capita. This char-
acteristic of the model will affect the way in which we interpret the policy

implications of these results.



-20-

Concerning the specific structural relationships that are a part of the
model, we have noted a few respects in which the model might be improved for
the purposes of making these tests. For example, we have seen that immigrants
and nonimmigrants have the same consumption propensities in the model, housing
starts are related to the total population and not to an age structure vari-
able, and government spending on goods and services is unrelated to the size
of the total population. There is no way of determining a priori whether
these aspects of the model would affect the results in any important way. The
only way of assessing the importance of modifications such as these would be
to reformulate the model and redo the simulation experiments.

Assuming that these results accurately reflect the real impact of
immigration on the economy, a few general statements about policy can be
made. The first of these concerns the role of immigration as a source of
economic growth. We have noted that one way of interpreting these results is
to assert that immigration should be discouraged since it is unlikely that
policymakers would opt for only a slight improvement in the rate of inflation
at the expense of a decline in per capita income and an increase in the |
unemployment rate. Another way of interpreting the results is to state that
immigration is capacity-producing and that the appropriate combination of
policies is to allow increases in immigration and to exploit the increase in
capacity generated in this way by appropriate expansionary monetary and fiscal
policies. Immigration, in this model, is capacity-producing in the sense that
it gives rise to an increase in capacity output which is larger than the
increase in actual output and to an increase in the labour force which is
larger than the increase in employment. Both of these results cause wages and
prices to rise less rapidly than they otherwise would. In other words, the

increase in the unemployment rate and the decrease in the rate of inflation
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simply reflect the fact that immigration produces "excess" capacity which can
be exploited, as noted, by an appropriate mix of monetary and fiscal policies.
Other experiments with the model in which government non-wage and salary
expenditures are increased with the higher level of immigration indicate that
this combination of policies, for the appropriate level of government expend-
itures, indicates that we may be able to have a higher level of immigration
and be no worse off in terms of the effects on per capita income, the unemploy-
ment rate, and consumer prices than with a lower level of immigration. This
result is very important if one ascribes any importance to economies of scale.
If economies of scale are important, then immigration should be encouraged
provided that complementary expansionary policies are pursued. The importance
of the effect of economies of scale is an open issue: there is simply no
research in existence which conclusively assesses their importance in a country
with population and resources similar to Canada's in the 1970's. Professional
opinions vary with some tending toward the view that these effects, if
important at all, are much less important now than they were at an earlier
stage in our development.9
The second important implication of these results concerns the role
of immigration in the formulation of an effective set of short run anti-cyclical
policies. Our results indicate that immigration does have a significant
impact on the unemployment rate and the rate of inflation which are two of

the impoftant target variables of monetary and fiscal policy. It follows

9See, for example, J. J. Spengler, "Effects Produced in Receiving
Countries by Pre-1939 Immigration," in Economics of International Migration:

Proceedings of a Conference Held by the International Economic Association,
ed. by Brinley Thomas (London: Macmillan and Company, 1958), p. 41.
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that immigration should be coordinated with other macroeconomic policy variables
in order to arrive at an optimal policy strategy. Varying the rate of gross
immigration as an instrument of fiscal policy raises certain difficulties, the
most important of which is that it may in practice be difficult to vary the
rate of immigration quarterly or annually according to domestic economic
conditions. A better approach therefore might be to establish two- or three-
year planning horizons and to vary the rate of immigration accordingly. If

it is not feasible to vary the rate of immigration even over such a two- or
three-year horizon, then the rate of immigration determined to be optimal

from the long run point of view should at least be stable from year to year
and should be taken into account in the formulation of other stabilization
measures.

Summarizing, one interpretation of these results is that in the long run,
if economies of scale are considered to be important, immigration should be
encouraged as a way of exploiting the advantages of larger markets, provided
that appropriate complementary long run fiscal and monetary policies are
pursued. Also, the rate of immigration should either be varied cyélically
depending on short run domestic economic conditions or at least should be
taken into account in the formulation of other governmental policies.

There are a few other considerations which are important in formulating
immigration policy. We have, in this research, concentrated on the aggregate
macroeconomic effects of immigration. Regardless of what level of immigration
is appropriate, if there is an excess demand for labourof a certain type or
occupation, as many immigrants possessing these characteristics should be
admitted as is necessary to rectify the structural imbalance in the labour
market. For example, even if a low level of immigration were selected, it would
still be appropriate to permit entry to an increased number of immigrants who

have the particular skills which are in short supply in the economy.
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Also, it is important to note that we have not considered the distributional
implications of these results. For example, it is entirely possible that
immigration makes the average income of the total population lower but at the
same time improves the per capita income position of immigrants compared with
their situation in the sending country without worsening, or even with improving,
the situation of the nonimmigrant population. The same consideration applies
to the unemployment rate: if immigration causes only unemployment of immigrants
then the native population is not made worse off, except insofar as they may
bear the brunt of welfare assistance to these unemployed immigrants. The
implication here is that it may be possible to have immigration which makes
everyone better off but which makes the statistics look worse. Those who feel
we bear a responsibility to foreigners whom we can help by allowing them to
migrate to Canada might argue that we should encourage immigration for
humanitarian reasons even if it does make prior Canadian residents genuinely
worse off. To what extent we bear such a responsibility to persons of other

countries is an equity issue which certainly cannot be resolved here.

Summary

Ihis paper has reported on simulation experiments to test the
effects of immigration on the Canadian economy from 1952 to 1968. The tests
make use of a macroeconomic model of the Canadian economy, The model is
basically Keynesian in structure and it includes a sector describing the
formation of population cohorts, the total population and the accumulation
of human capital. The economic effect of immigration was assessed by com-
paring the time paths of per capita income, the unemployment rate, and the
price level in simulations in which the rate of gross immigration was first
increased and then decreased by fifty percent to a reference or standard

case simulation where all exogenous variables, including the rate of gross
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immigration, took on their actual values, The policy implications of these
simulations were then analyzed., There were two interpretations of these
results for the role of immigration in inducing long run economic growth:
one, that immigration should be discouraged because -of its detrimental
effects on per capita income and the unemployment rate and the other, that
immigration is capacity producing and shopld therefore be encouraged provided
that it is accompanied by complementary expaﬁsionary monetary and fiscal
policies, Concerning the role‘of’immigration as an instrument of short run
stabilization policy, it was noted that because immigration affects the
unemployment rate and the rate of inflation, the level of immigration should
be considered part of the set of governmental stabilization policies. The
rate of immigration should be varied as an instrument of fiscal policy
according‘to current domestic economic conditions or it should remain fairly
stable and be taken into account in the formulation of other stabilization

measures,

We conclude by 'pointing out that the model presented here is also
suited to test the effects of post war changes in rates of fertility,
mortality, labour force participation, and school retention, The demographic
part of the model is structured so that changes in these rates affect the
size and the age, sex, and skill structure of the total population. The
model accordingly measures resulting changes in the size and quality of the
labour force which in turn affect potential output. For example, changes in
school retention rates would affect the sizes of the three labour force sub-
groups and, in addition, the quality adjustment applying to these factors.
The quality indices are endogenous in the model and depend in part on
changes in school enrollment over time. We céntend that models such as the
one presented here are valuable tools for assessing demographic events in

both developed and less developed countries,
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APPENDIX I

SIMULATION MODEL

Notation
Endogencus variables are indicated by upper case letters and exogenous variables by lower case

letters. Both endogenous and exogenous variables are given a basic one to three character alphabetic
name which is augmented by a digit which indicates the units of measurement (the number of places the
decimal point is moved to the left) and, if necessary, by an additional alphabetic character to indicate
whether the variable is in real terms, first differenced, per capita, or per man-hour, The meaning of
this last character is as follows: R = constant dollar; C = per capita; D = first difference; and

M = per man-hour, For example, DUR9 is the variable name for consumer expenditures on durable goods at
market prices measured in billions of dollars and DUR3RC is the name for constant dollar per capita ex-
penditures on consumer durables measured in thousands of dollars,

In addition, some variables are superscripted as follows: ¢ =m (male) or £ (female); ¢ = u (un-
skilled), s (skilled), or p (professional); 1 =0, 1, 2,,,.,64, 65 and over (age); and i-j which is an
index of the age group to which the variable corresponds. For example, wi"”’i'J, where § =m, ¢ = u,
and i-j = 20-24, indicates the participation rate for unskilled males aged 20 to 24,

The symbol EXP(x) means natural number e to the power x or ¥,

Equations of the Model
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YGD9c = Y9t - (IT9t - su9t) + ]'.I)P9t - :I:]JR9t
YGD9Rt'-‘ Y9Rt - (IT9R= - SU9Rt) + IDP9Rt - ngRt @ YB9t = Y1}9Rt/ ?YBZt

YE9R, = YODIR, - yadr, - YPAOR, : | @ YBOR, = YBIR, /EMBI,
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u . U, . 8 . 3 . P . Pye
YBP9R o (QLt SLB9t) . (Qx.t SLB9t) (Q!.t sm;9t)

. (KBS, + KCBIS, + |<Rs9st)~5'7’+‘*2 + EXP(-0,489763 + 0,016807 + t -+ 0,007132 -

. 4,0 - 0,002322 (4.0) 4 .00021)

GM't e '11391\t/snn’9at

 £3 ('a'&?t <1.,01, GAI’Bt = 0,0 If GM’t >1,0t, GM’Bt = GAP': - 1,00

Price Indexes and Wages

WRB, = WRB, ) + (EXP(0.013195 + 0,13955(1,0/U,) + 0.5 + 0,000212) * (pe2, fec2, )" 07223

mzt = (¥9, - x9t + 1111’9‘:)/(*1911c - 1!911t + mpsat)

PGZt @ G9t/((wsg9t + MPA9t)/pgw2c + (t;9t - wsg, = MPA9t)/PY12t)
- 0.488980
mmzt = PYB2, ¢ ° EXP(0,004307 - 0,043037 dkwc + 0,5 « 0,000308) . (wast/wxnt_i)

-0,666731 0.282141 0.310505

» (YBORM,/YBORM, ,) . (PYB2, ,/PYBZ ) . (em2 /PR2,_,)
PPA2, = YPA9 /YPASR, @ PYG2, = (PYB2, - YBIR, + pya 2, ° ya9r, + PPAZ, * YPA9R )/YGDOR,
P2, = (Pi'czc * YGD9R, + PSI2, « (IT9R, < SUSR,) - szt * IDPOR, + PIM2, - ngRc)/“R:

PD2, = D2, , 4 ED2_ . (0.057933 4 1.096281 ((pv2, - PY2, | )/FY2, ;) - 0.002389(ttb_ + 21.0))
PND2,= (-0.0083 + (0.8358((PY2,~P¥2, _,)/P¥2, ;) + (0.3384((PDM2 ~PIM2_ _ )/PTM2, ,)))-END2, +PND2, _,
PSR2,= (-0,0766 + (0,2372 ((Pv2-PY2,_)/PY2, 1)) + (0,5136 ((PSR2 , - PSR2 _,)/PSR2, ,))

+ 0,086 GAP,) * PSR2_, + PSRZ,

1
PC2, = €9, /COR, PRC2, = 211107 - 0,1192(KRS9R,_/POPG, _,) + 0.9797 FRCZ,
PRS2,= ((0.2735 ((PRM2, - PIM2 ,)/PTM2 ;)) + (0.9360 ((PY2, - PY2__)/PY2 ;) + 0.0064 GAP,
| + 0.2881 GAPB) - PRS2, + ERS2 ,
PNR2, = (0,017372 - o.blm 59 BNROR,/YBOR + 0,023344(PYB2, - PYBZ, ,)/PVE2, ,
+ 0,051058 ((BNR9R, = BNROR, ,)/BNRSR , - (YB9R, - YBOR_,)/YB9R, ;)
+ 0,626604 (PRS2, = PRS2, )/FRS2, ) « PNRZ, , + PNR2, ,

nﬂ:‘,Ztu (~ 0,267491 4+ 0,283697 GAPc-' + 0,185664 (PYBZ: - PYI.’»Z':__l )/PYBZt_‘

+ 0.735405 (pDM2, - PDM2_,)/PD2, ) « PME2, 4 + RE2,

PBC2, = BCF9,/BCFIR PX2, = pex2, PR, = pfr2, - PEX2,
PSI2 = psiz2 WRBOD, =WRB _-WRB, _, WRBOR, = WRB /PYB2,

U, = ((Lﬁc - Eﬁt)llbc) + 100,0

HBeﬂ EXP(3.755 - 0,00284 tt:bt + 0,00191 Ut - 0,00061 Ui + 0,5 . 0,00010)



0 @ 00PROOOOROO®O® ®® ® 0@

®

«32-
SHB, = EXP(3.7555 - 0,00284 ttb_ + 0,00191 - 4,0 - 0,00061 - 76,0 + 0,5 + ,00010)

EA6_ = (EXP(.551061 - -
¢ ( + .007605 £, - 175097 dma, - 016535 ttb_+ 0,5 - ,001018) + KAggt::69["3

587133

+ EMA9 e 0068850

* (A9, _{/(BAS, , * WRB_)))’ )/(.052 HB,)
EBS )
¢ = (YB9R,/(.052 HB,)) - (EXP(- 0.509333 - 0,005196 ¢t, - 0,009632 ttb + 0.027698 dma
t

+ .5 ° 0,000313) . (mﬁt/pnzt)-o.ssoss)

EMA9, = EAG, © HB, - 52.0 + 10,07 EMB9, = EBS_ - HB, - 52,0 + 107
EG, = EB6_ + EAG_ + egh,

Income

WGP9t = wsg9t + wsp9e WSA9t = wsaz, WSB9t = WRBt . mn9c
WSS9, = WSBY, + WSA9, + WGRI,

3'667038) + EXP(~- 1.691117 4+ 0,061897 U, - 0,098289 - t, + 0.5 + 0,012755)

MPA9t a ((wss9t/5:6c)
CPG9, = - 1.6587 + 0,499 (Y89, - WSED,) + 1.6065 GAP, + 0.0229 €, ceN9, = CPG9, - cabd,
DIV9, = - 0.003689 + 0.130465(CBN9, - CT9,) + 0.811068 DIVI,

UCeS, = CEN9, - DIV9 = CT9, - ccdd, |
1709, = - 0,031784 4 1,104535 IPDI, ; + 0,008697 (GOFS,  LIC,)

MINQt a NFC9t - WSS9t - MPA9t - CPN9t NFC9t a ch - ]'.’1‘9t - 3“91: - cca9t

PI9 = NFc9c + tr9c + IPD9t - UCP9t - C'r9t - wt9t - gi9t - agt:9t - iva9t - 8129‘__

wI9, = PI9, - PT9, @ PDISRC, = PDI9,/(ROP6, + PC2,)

PDI3RCDt = PDI3RCt - PDI3RCt_, @ PS9t = PDI9t - C9t

ECS9, = E6, * (0.007127 + 0,988777 (ECS9, 4/E6, 1)) SIP9, = ECS9, + ccpd, + qepd,

Taxes

pz9, = (19, /6, - e13)' %% . 00,0 rpt )0 7439%% . Exe(- 4.531474 + 0.191292 £6,
+ 0426333 GAB, + 0.5 + 0,0036)

P19, = - 0212218 + 0,78114 ROT9,_; + 0.017753 POPS, P19, = PIT9, + POT9,

()'11‘9t = h82t . CPN9t + ('hr2c - tht) . (4,962559 - 3,589086 GAPc + 0,685288 CPN9t
- 0,041341 - l3t + 0,002008 - 1'3: . CPN9C)
I'I.‘9t =~ 0,116710 + 1.087943(&429: + AME9C) . RITt_] + 1.0441 56FDUR9t + ND9t) . RITt_'

+ ,819683 dﬂ'd.t . (RBS9t~ + BNR9t + anr9t) . RITt-.' - 0.793868(«!111:!.t - dmit-l)

. (REs9t + 1314119t + anr9t) . RITt_‘
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RITt = IT9t/(DUR9t + N'D9t + ((RES9t + BNR9t + anr9t) . dmlt) + BMEQt + ame9t)

n'sst = IT9t - sustt 11'911t = 1'1:9,:/1'312t susRt = su9t/P812t

Interest Rates

SIC, = 4.429849 4 0,963229 siu, + 8,439313 (EXC, = EXC,_;) - 10,703708(m9 /¥9,)

LIc, = 1,017071 + 0,30353 SICc + 0,592041 LICt 1

International Capital Flows and Exchange Rate

LDU9t= - 0,434705 + 0,073321 BC}?9Rt - 0,180586 clmft + 0,480294 ((I’th/pyuzt)/EXCt)
- 0,784577 ((m9t - m9t_])/m9t_])
CIF9t= 1.290166 + 0,057514 BCF9t + 0,138184 (LICt - liut) - 1,197821 PYZt/(pyu2t . Exct)
+ 0.144289(SICt - siut) - 0.144613(11ut - si.ut)
S9t = IMP9t - )(9t - LDU9t - cm9t - 1n9t - f9t + dr9t
CAPS, = LDU9, + CIF9, + §9, + Ind, cR9, = X9, - DI, + £9,
If t < 25, or t > 36, Exct = xxu, (after 1961)
If 25 < t < 36, EXCt = 0,5249 - 0.0278(810(: - siut) + 0,0780 S9t + 0,0482 dr9t
+ 0,4653 EXC,_q (1952 to 1961 inclusive)

x’fzxzc = EXCt/O. 9588

GCovernment Revenue and Expenditure Account

czx9t = G9t + cr9t + IPD9t + su9t + cas9t GRV9t = PTgc + cr9t + 1:'1‘9t + wt9t + gi9t + sn’9e

GDF9t S GF.X9t - GRV9t

Capital Formation and Saving Account

Cth = BGF9t + RES9t + VPC9t + CRA9t
SAV9t = 1’89t + UCP9t + cca9t + agt9t + cas9t + 1va9t - GDF9t

ERB9t a Cth - SA\19t

Glossary of Variables

Endogenous Variables

AMESR
ANRIR

B3
BCF9

BCF9R

BME9

agriculture and fishing gross investment in machinery and equipment in constant (1957) dollars
real agriculture and fishing gross investment in non-residential construction in constant
(1957) dollars ‘

total live births

business gross fixed capital formation in new non~residential construction, machinery and
equipment

business gross fixed capital formation in mnew non~residential construction, machinery and
equipment in constant (1957) dollars

business non-agriculture gross investment in machinery and equipment
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EMEIR business non-agriculture gross investment in machinery and equipment in constant (1957) dollars

BNRY business non-agriculture gross investment in non~-residential construction

BNRIR business non-agriculture gross investment in non-residential construction in constant (1957)
dollars

BR3 crude birth rate

c9 personal expenditure on consumer goods and services

CI9R personal expenditure on consumer goods and services in constant (1957) dollars

CAP9 capital inflow

CF9 total gross capital formation

CIF9 net long-term capital movement in securities, including trade in cutstanding securities
between U.S. and Canada .

CNA9R conventional mortgage approvals in constant (1957) dollars: CMHC direct NHA approvals

CPG9 corporation profits before capital consumption allowances

CPN9 corporation profits before taxes

CR9 current account balance of international payments

CRA9 adjusted current account balance of international payments

cT9 corporations income tax liabilities

DHB9 value of physical change in non~farm business inventories

DHBIR value of physical change in non-farm business inventories in constant (1957) dollars

DIV9 total dividends paid to residents and non-residents

DR3 crude death rate

DUR3RC personal expenditure on consumer durables in constant (1957) dollars per person

DUR9 personal expenditure on consumer durable goods

DUR9R personal expenditure on consumer durable goods in constant (1957) dollars

E6 total civilian labor force employed

EA6 enployment in agriculture

EB6 employment in business non-agriculture

ECS9 employer and employee contributions to social Insurance and govermment pension plans exlud-
ing Canada and Quebec pension plans

EMA9 weighted average empl_oyed man-hours per annum in agriculture

EMB9 weighted average employed man-hours per annum in business non-agriculture

ERA9 residual error (in national expenditure)

ERB9Y residual error (in capital formation)

EXC foreign exchange rate: number of Canadian dollars per U,S, dollar (average noon spot rate)

F ratio of total births to female population aged 14 to 44

FS9 £inal sales

FS9D change in final sales

G9 govermment expenditure on goods and sexrvices

GIR government expenditure on goods and services in constant (1957) dollars

GAP utilization ratio in business non-agriculture

GAPB excess of utilization ratio above normal capacity /

GDF9 govermment deficit

GEX9 total government expenditure

GRV9 total government revenue '

HB average weekly hours per employee in business non-agriculture

DP9 interest and dividends paid to non-residents !

IDP9R interest and dividends paid to non-residents in constant (1 957) dollars’

IDR9 interest and dividends received from non-residents

IDRIR interest and dividends received from non-residents in constant (1957) dollars

IXBSR business non-farm stock of inventories in constant (1957) dollars



TIASR
™EY
IMPIR
1PD9

IT9R
ITS9
KACRM
KASR

KBORM
KCA9R

KCBIR

KMAIR
KMBIR
KRSIR
LDU9
16

LB6

1.86®
LIC

MHC3
MHS3

MPA9
ND3RC
ND9
ND9R
NFC9
MMPIR
P3$ N 738

PBC2
PC2
PD2
PDI3RC
PDI3RCD
PDI9
PEX2
PG2
P19
PIM2
PITY
PME2
PND2
PNR2
POP6
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institutional lenders approvals under the nmational housing act in constant (1957) dollars
imports of goods and services

imports of goods and services in constant (1957) dollars

interest on the public debt

total indirect taxes

total indirect taxes in constant (1957) dollars

fndirect taxes less subsidies

capital stock in agriculture per man-hour in constant (1957) dollars

capital stock in agriculture in constant (1957) dollars

capital stock in business non-agriculture per man-hour in constant (1957) dollars

capital stock of non-residential construction in agriculture and fishing in constant (1957)
dollars

capital stock of non-residential construction in business non-agriculture in constant (1957)
dollars

capital stock of machinery and equipment in agriculture and fishing in constant (1957) dollars
capital stock of machinery and equipment in business non-agriculture in constant (1957) dollars
capital stock of housing in constant (1957) dollars (2% depreciation) ;

U.S. direct investment in Canada

total civilian labor force supply

nmmber of persons of skill level ¢ in civilian labor force
total potential labor force available in business non-agriculture

potential labor force of skill ¢ available in business non-agriculture

long-term interest rate in Canada (average Wednesday market yield, over the year, in govern~
ment bonds with 14 years to maturity)

multiple house completions

multiple housing starts

miscellaneous national income

military pay and allowances

personal expenditure on consumer non-durables in constant (1957) dollars per person
personal expenditure on consumer non-durable goods

personal expenditure on consumer non-durable goods in constant (1957) dollars

net national income at factor cost

imports of goods and services in constant (1957) dollars

population cohort of sex §, skill level ¢, and age 1

implicit price index for business gross fixed capital formation (1957 = 1.0)

implicit price index of personal expenditure on consumer goods and services (1957 = 1,0)
price level of consumer expenditure on durable goods (1957 = 1.0) ‘

personal disposable income per person in constant (1957) dollars

personal disposable income per person, constant (1957) dollars, 1st difference
personal disposable income

index of the foreign exchange rate (1957 =1,0)

implicit price index of govermment expenditures on goods and services (1957 = 1,0)
personal income )

implicit price index of imports of goods and services in Canadian dollars (1957 = 1,0)
personal income tax

price level of gross investment in machinery and equipment (1957 = 1,0)

price level of consumer expenditure on non-durable goods (1957 = 1,0)

price level of gross investment in non-residential construction (1957 = 1,0)

total population



POTY
PPA2
RQ2
PRS2
PS9
PSI2
PSR2
PT9
PX2

PYB2
PYG2
PYI2

RES9
RES9R
RIT

ucP9
VPCI
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personal other direct taxes

deflator for cutput in the government and personal sectors (1957 =1,0)
residential rent cost index (1949 = 1,0)

price level of residential construction (1957 =1,0)

personal net saving

deflator for indirect taxes less subsidies (1957 = 1,0)

price level of consumer expenditure on_services (1957 = 1.0)
personal direct taxes

implicit price index of exports of goods and services (1957 = 1,0)
implicit price index of gross national expenditure (1957 =1,0)
deflator for output in business non-agriculture (1957 = 1,0)
deflator for GDP at factor cost (1957 = 1,0)

price level of gross domestic expendiﬁure

quality index for labor of skill level ¢

new residential construction expenditures

new residential construction expenditures in constant (1957) dollars

realized rate of indirect tax

national accounts machinery and equipment reconciliation

national accounts non-residential cons?ruction reconciliation

net movement of short-term securities

total saving

national accounts business gross fixed capital formation

national accounts business gross fixed capital formation in constant (1957) dollars

school enrollment of sex y and age i

personal expenditures on services per person in constant (1957) dollars

personal expenditures on services

personal expenditures on services in constant (1957) dollars

standard hours ver week in business non-agriculture

single housing completions

single housing starts

treasury bill rate in Canada, average yield in three month bills

total employer and employee contributions to social insurance and government pension funds

accumulated number of years of school per person of working age not in school in skill group ¢
total number of years of schooling completed by persons of working age not in skill group ¢

potential standard man-hours per annum of gkill level ¢ available in business non-agriculture
total investment in machinery and equipment

total investment iIn machinery and equipment in constant (1957) dollars

toéal investment in non-residential construction

total investment in non-residential construction in constant (1957) dollars

subsidies in counstant (1957) dollars

accumulated number of years of work experience per person of working age mot in school in
skill group ¢

total number of years of work experience accumulated by persons of working age not in school
in skill group ¢

unemployment as a per cent of the labor force

undistributed corporate profits

value of the physical change in inventories



VPCIR
"0 1o 1)

"WGP9

WRB
WRBOD
WRBOR
WSA9
WSB9
wss9
X9
X9R
XMGIR
XMUIR
XMWIR

XPGIR
XPUIR
XPWIR

XRE9
Y3RC
Y9
YI9R
YACRM
YA9
YBORM
YB9
YBIR
YBP9R
YGD9
YGDIR
YPAS
YPA9R
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value of the physical change in inventories in constant (1957) dollars

participation rate for persons of sex {, skill level ¢, in age group 1-)

wages, salaries and supplementary labor income arising in government and personal sectors
(non-military)

wage rate in the business non-agricultural sector

change in business non-agricultural wage rate per hour

wage rate in business non-agriculture in constant (1957) dollars

wage bill in agriculture

wage bill in business non-agriculture

total wage bill

total exports of goods and services

total exports of goods and services in constant (1957) dollars

mineral and mineral products exports to U.,K., in constant (1957) dollars
mineral and mineral products exports to U.S.A, in constant (1957) dollars

mineral and mineral products exports to the rest of the world (excluding Communist countries)
in constant (1957) dollars

paper and paper product exports to U,K., in constant (1957) dollars
paper and paper product exports to U,S.A., in constant (1957) dollars

paper and paper product exports to the rest of the world (excluding Communist countries)
in constant (1957) dollars

other exports of goods and services

gross national expenditure per capita in constant (1957) dollars

gross national expenditure

gross national expenditure in constant (1957) dollars

output per man-hour in agriculture in constant (1957) dollars

output in agriculture

output per man-hour in business non-agriculture in constant (1957) dollars
output in business non-agriculture at factor cost

output in business non-agriculture at factor cost in constant (1957) dollars
potential output in business non-agriculture at factor cost in constant (1957) dollars
gross domestic product at factor cost )
gross domestic product at factor cost in constant (1957) dollars

output in government and personal sectors

output in govermment and personal sectors in constant (1957) dollars

Exogencus Variables

agt9
ame9
anr9
api9r

Y
cab9
cas9
ccad
ccd9
cep9d
cha9
ghoi-d

adjustment on grain transactions
agriculture and fishing gross investment in machinery and equipment
agriculture and fishing gross investment in non-residential construction
estimated volume of imports of automobiles and parts due to U.S.A, Canada automobile pact
in constant (1957) dollars

per cent of total live births that are of sex y§

corporate capital consumption allowances

capital assistance

capital consumption allowances and evaluation adjustments

corporate charitable donations

employer and employee contributions to Canada pension plan

mortgage approvals: NHA, CMHA

number of deaths per 1,000 persons of sex § in age group i-J
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dha9

- dhadr

dkw
dma
dmf
dmi
dr9
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value of physical change in farm inventories and grain in comercial channels

value of physical change in farm inventories and grain in commercial channels in constant
(1957) dollars .

1952: dkw = «1; 1953-68: dkw =0

1952-68: dma =1

1952-62;: dmf = 0; 1963-68: dmf =1

1952-62: dmi = 0; 1963: dmi = ,30; 1964: dmi = ,42; 1965: dmi = .84; 1966-68: dmi =1.0

changes in the official gold and foreign exchange reserves, change in international monetary
fund position, and other international financial assistance

employment in the government and personal sectors
basic federal personal income tax exemption level for a single individual

rate of exchange: Swedish krona per U.S, dollars

number of live births per 1,000 females in age group i-§

current account balance minus exports, plus imports, i,e., national accounts adjustment
government investment income: interest, profits of government business enterprises
government non-wage and salary expenditures

high corporate profit tax rate

low corporate profit tax rate

index of industrial production, U.K.

index of industrial production, U,S.A.

index of industrial production, world

imputed rent on government buildings

inventory valuation adjustment

net immigration of sex ¥, skill level ¢, and age 1

cutoff point between high and low corporate tax rate

U.S. government long-term bond interest rate

net long-term capital movement between Canada and the rest of the world

total currency and money supply in Canada: chartered bank deposits held by general public
including personal savings deposits, average of December Wednesdays

maximum NHA mortgage rate

implicit price index of imports of goods and services in U,S, dollars

foreign price index of Canadian exports (1957 = 1,0)

deflator for wages and salaries in govermment and personal sectors

wholesale price of metal products in U.S,

price of exports of newsprint from Sweden in krona

price of pulp and paper products in the United States in U.S, dollars

implicit deflator for indirect taxes less subsidies

Canadian price of mineral exports

Canadian price of wood and paper products exports

tmplicit price index of exports of goods and services

implicit price index of GDP in agriculture

implicit price deflator for GNP in U,S.A.

employer and employee contributions to the Quebec pension plan

national accounts machinery and equipment reconciliation in constant (1957) dollars
national accounts non-residential construction reconciliation in constant (1957) dollars
welghted average personal income tax rate ($4000-$4500 class)

school retention rate for persons of sex ¢y and age 1
treasury bill rate U,S.A.



<

slk¢

su9

tr9
ttd
wsaz
wsg9
wsp9
wt9
xre9r

ya9r

mean mumber of years of schooling attained by Lmmigrants of skill level ¢
subsidies

1952-68 = 27,28,,..,43

transfer payments

1952-68 = 6,7,.,.,22

wage bill in agriculture

wages, salary and supplementary labor income in the govermment sector
wages, salary and supplementary labor income in the personal sector
withholding taxes

other exports of goods and services in constant (1957) dollars
foreign exchange rate: Canadian dollars per U.S, dollar

GDP in agriculture in constant (1957) dollars
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