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PREFACE

Five years ago the Economic Council published
what one could legitimately claim to be a definitive
study of the "trade-off" between price changes and un-
employment in Canada up to the mid-1960's.! That study
reviewed the existing body of theory, examined in detail
all the known empirical work on Canadian trade-offs, and
went on to provide and test new and improved estimates
for Canada and some comparative ones for other countries.

What follows is on a much more modest scale.
It does not aspire to be either a successor to Special
Study No. 5 or a revision of it. It is rather a brief
report on the present state of the subject which appears
to be somewhat unsettled. Hence, if this paper has any
value, it is as an exploratory rather than as a definitive
work. It has, moreover -- as exploratory work often is --
been overtaken by events, at least to some extent.

The first section of the paper is an attempt
to report on some recent developments in the theoretical
literature underlying the trade-off. Some of this is
very recent indeed and, perhaps for that reason, still
seems somewhat difficult and obscure. It suggests
clearly enough, however, that while temporary trade-offs
between wage and price changes and unemployment may well
be observed, such trade-offs are unlikely to persist, or,
at least, remain unchanged over longer periods.

It seems natural to inquire whether the trade-
offs estimated in Special Study No. 5 have suffered from
such a lack of stability. The discussion in Chapter 2
suggests rather strongly that they have and, indeed,
that equations of the sort estimated in that study may
well fail to yield any statistically significant rela-
tions between wage changes and unemployment in the 1960's
or the latter part of that period.?

IR, G. Bodkin, E. P. Bond, G. L. Reuber, and T. R. Robinson, Price
Stability and High Employment: The Options for Canadian Economic
Policy, An Econometric Study, Economic Council of Canada, Special
Study No. 5 (Ottawa: Queen's Printer, 1967), hereafter referred to
as Speecial Study No. 5.

2This is perhaps the only strong empirical result in this Study.
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In the circumstances, the obvious procedure
might seem to have been to attempt to "improve" upon the
trade-off equations, in the sense of devising ones that
would better fit the extended period, or part of it.

This was not done for several reasons. First, the task
had already been accomplished: for Canada, by Cragg,
Taylor, Zaidi, Vanderkamp, Turnovsky,! and perhaps many
others whose work has escaped the writer's attention;

for other countries, by many times that number of re-
searchers. Second, trade-off relationships have been
included in a number of econometric models of Canada,?
and there is every reason to suppose that they will

there be constantly scrutinized and improved upon along
with the models themselves. There is no question, more-
over, that it is, in principle,3 best to study the trade-
off in the context of the larger system of which it forms
part. Finally, and most important, both theory and
experience suggest that one's success in finding a trade-
off to fit the data is likely to be temporary unless one
can include all (or enough) of the shift parameters of
the relation.

13. G. Cragg, "Internal Factors and Canadian Inflation", N. Swan
and D, Wilton (eds.), Inflation and the Canadian Experience
(Kingston: Queen's University Industrial Relations Centre, 1971),
pp. 201-22; fragments of L. O. Taylor's and M. A, Zaidi's recent
work are reported in Discussion in that same volume, pp. 19-30 --
the remainder, so far as I know, remains unpublished; J. Vanderkamp,
"Wage Adjustment, Productivity and Price Change Expectations",
Review of Economic Studies 39(1), no. 117 (January 1972) :61-70;

S. J. Turnovsky, "The Expectations Hypothesis and the Aggregate

Wage Equation: Some Empirical Evidence for Canada", Economica 39,
no. 153 (February 1972):1-17. The last two papers are discussed
further in Chapter 4.

20n this, see Ronald G. Bodkin, "Wage and Price Formation in
Selected Econametric Models" in Swan and Wilton, op. cit., and
elsewhere. See Chapter 5 below for a further discussion of this
paper.

3This deliberately begs the question of whether the advantage of
properly considering the simultaneous determination of the variables
entering the trade-off relationship might not be offset by the
greater danger of misspecification in a complete model. It also
does not examine whether the trade-offs are properly integrated
into, and campatible with, the model as a whole.
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Preface

The strategy adopted in this Study was, in
fact, to turn directly to an examination of some of
these shift parameters. This does not make for a neat
or finished paper, especially since many of the results
are highly tenuous. In Chapter 3 the question of the
regional, occupational, industrial, duration, and
age-sex structure of unemployment and its impact upon
the trade-off is examined. Chapter 4 is a report upon
some very tentative exploration of the nature of, and
changes in, expectations. Chapter 5 reports upon some
attempts to examine the trade-off within the context of
some econometric models. The Study ends with a brief,
but perhaps overextended, conclusion.

WVt
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CHAPTER 1

SOME ANALYTICAL FOUNDATIONS

1. Introduction

It has already been suggested that this paper
will not attempt to present a novel or updated theory of
the trade-off. ©No satisfactory theory is ready yet,
though there is widespread agreement that a better theory
is needed, and there are hints as to how it should be
developed.! It would seem from these hints and from the
criticism directed at previous analyses that, when a
really adequate theory emerges, it will be a matter of
taste whether or not to call it trade-off theory. Very
broadly, it appears that a satisfactory theory will deal
with the disequilibrium dynamics of interrelated goods
and labour markets. Its full elaboration will almost
certainly stress the relative speeds of adjustment of
prices and gquantities in these markets under different
conditions, This clearly foreshadows a rather large and
complex system for which earlier notions of the trade-
off are, at best, a convenient shorthand. There is
reason to think, moreover, that the simpler and more
definite of these notions were wrong in some respects.
From this point of view, the sections that follow are
simply a discussion of the empirical aspects of analytical
error or misspecification. We discuss, in some proximate
fashion, shifts in the trade-off because we do not know
how to specify a more complete and adequate system from
which they arise.

lsee, e.g., C. C. Holt et al., The Unemployment-Inflation Dilemma:

A Manpower Solution (Washington: Urban Institute, 1971), and
"Manpower Proposals for Phase III", Brookings Papers on Economic
Activity 3(1971):703-22, esp. note 1; R. M. Solow and J. E. Stiglitz,
"Output, Employment, and Wages in the Short Run", Quarterly Journal
of Economics 82, no. 4(November 1968) :537-60; and R. M. Solow, Price
Expectations and the Behaviour of the Price Level (Manchester:
Manchester University Press, 1970); J. Tobin, "Inflation and
Unemployment", American Economic Review 62, no. 1(March 1972):1-18.
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Neither will this section attempt a review of
the analytical literature. If the view put forward above
is accepted, it is too early for a really worthwhile
review. It is certainly too early for an up-to-date one;
the literature is pouring out at a rate that would frus-
trate any such endeavour. And quite recent reviews are
readily available.!

2. The Steady~State Trade-Off

What follows then is quite simply a discussion
of some particular pieces of analysis intended to motivate
and clarify the empirical work that follows.? The selec-
tion is eclectic, partial, and largely determined by
accidents of chronology and, no doubt, by limitations of
personal knowledge, taste, and understanding. In order
to impose some organization on what follows, it takes
the rather arbitrary form of a critique of the notion of
a steady-state trade-off.

It has been the practice of writers on the
gquantitative and policy aspects of the trade-off to
present, as part of their results, tables or charts of
"steady-state trade-offs" and/or to make statements as
to what level of unemployment would need to be maintained
in order to achieve a stable price level, or what price
level changes would accompany "full employment".?® Such
tables and charts are not the result of a separate esti-
mation procedure; they are produced simply by computa-
tional manipulations of the underlying equations relating
wage changes to unemployment and other variables, and
price changes to wage changes and other variables. Each
of these equations is first converted to a "steady-state"

lsee, e.g., K. W. Rothschild, "The Phillips Curve and All That",
Seottish Journal of Political Economy 63, no. 3(November 1971):
245-80; and S. F. Kaliski, "Is the Phillips Curve Still With Us?",
N. M. Swan and D. Wilton (eds.), Inflation and the Canadian
Experience (Kingston: Queen's University Industrial Relations
Centre, 1971). My own views have certainly been altered by what
I have read since and by my reaction to it.

2Many of these notions are taken up again later in a more empirical
context.

3gee, e.q., Special Study No. 5, Tables 6.3, 6.4, Figures 6.5-6.7,
and p. 172,
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form by assuming constant rates of change in wages and
prices and a constant level of unemployment over time
(this implies that current values of the left-hand
variable equal any lagged values that form part of the
explanation). The two equations are then solved simul-
taneously, and particular "realistic” or "interesting"
values of all variables but price changes and unemploy-
ment are substituted. Finally, the values of "steady-
state" price changes corresponding to ?articular constant
levels of unemployment are calculated.

I70 add concreteness, consider the following simple example.
Let the initial equations be:

(1) wt=a+but+cw +dXt’ and

t-1
(@) p,=e+fo, + gb,_, + hZ,
where » and p stand for percentage changes in wages and prices,
respectively; u is the percentage of the Labour Force unemployed;
and X and Z are all other explanatory variables in the wage and
price equations, respectively. Let a ... % be constant coefficients

and the subscripts ¢ and t-1 designate current and lagged values of
variables, respectively. Now, assume that

. .

Hp = Y =%
sy 1
ut = ut_l = U,

and set X and 7 at the constant levels X and Z. We can now rewrite
(1) and (2) as the steady-state equations

()

Jz—c(a+bu+d7()s Ky, + Bu, say, and

e lz—g (e + fu + hZ) = K, + Fu, say.

Now solve (2') using (1"):

(3') p=K, + F (K1 + Bu) = K3 + FBu, say.

Now, pairs of corresponding "steady-state" values of p and u can
be calculated. If the alternative values of X and 7 are chosen,
this changes only K3 and thus changes p by a constant amount for
all given values of u.
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From the beginning, "steady-state" statements
of this sort attracted criticism.! The essence of this
criticism was that the underlying statistical relation-
ships were not, in fact (and, indeed, could not be),
estimated under anything like the postulated steady-
state conditions. On the contrary, these equations were
estimated for historical periods during which all the
variables involved exhibited considerable fluctuations.
Like all statistical relationships, moreover, they con-
tinue to hold {predict) only so long as their "setting",
remains relatively unaltered. There is thus no presump-
tion that calculations based upon such relationships
could yield sensible "steady-state" solutions. Indeed,
there are a number of reasons to presume that they could
not.

Before these reasons are taken up in more
detail, the nature of the objection must be made quite
clear, lest it appear carping or trivial. The objection
is not merely that "things might change". The most
obstinate defender of the stable trade~off would cheer-
fully concede that they might! 1Indeed, writers in the
steady-state trade-off tradition would frequently specu-
late upon how one might shift the trade-off to make it
more favourable, or provide alternative trade-off curves
corresponding to different "external environments" by
assuming different parametric values for some of the
variables in their equations.? The nontrivial objection
is not just that things are likely to change, but that
they are likely to change because of the assumptions
being made to perform the steady-state trade-off calcula-
tion.

lsee, e.g., R. G. Lipsey, "The Relation between Unemployment and the
Rate of Change of Money Wage Rates in the United Kingdom, 1862-
1957: A Further Analysis", Economica 27 (February 1960) :1-31, esp.
30, 31; H. C. Eastman, The Economic Council's Third Annual Review -
An Evaluation (Montreal: Private Planning Association, 1966);

S. F. Kaliski, Review of Perry's, Unemployment, Money Wage Rates,
and Inflation, in Journal of Political Economy 75, no. l1(February
1967) :110-11,

2See, e.g., Special Study No. 5,pp. 172ff. It is not intended to
imply that the authors of Special Study No. §, or of similar
studies, were unaware of the more serious objections, although one
may wonder if they took them seriously enough.
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3. The Larger System

The most general reason for believing that
there is a difficulty of this sort can be put very
briefly. The several variables included in the wage
and price equations can be said, with some exceptions,
to be jointly determined in a larger system and thus to
occur only in certain specific combinations of wvalues.
One cannot, in general, hold some of them constant and
vary others. Moreover, certain variables excluded from
the equations, but not independent of those included,
are also jointly determined within that larger system.
Their values (or their relations with the included
variables), too, are part of the "setting" to be assumed
unchanged. But it may, again, be logically inconsistent
to assume this.

This question of the impact of the larger
system is addressed quite directly in Chapter 5, where
it is discussed in more detail and given some empirical
content. The remainder of the present section is devoted
to some more detailed consideration of the question of
whether, if unemployment and price and wage changes took
on some set of repetitive values, this, in itself, would
lead to a change of particular specified variables which
would effect a shift in the trade-off. These variables
might be grouped into two sets: the structure of un-
employment and expectations.

4, The Structure of Unemployment

Questions relating to the structure of un-
employment or, more broadly, the structure of the economy
arise because any simple macroeconomic model is an over-
simplification. It proceeds as if there were one output,
one sort of labour, one wage, and one price, whereas, in
fact, there are, of course, many. In this more complex
situation "the unemployment rate" is an aqverage rate of
unemployment, and it may matter what individual rates
are averaged and how they are dispersed around the
average.

The question of dispersion, a pure aggregation
effect, has the longer history in the literature.! the
point is that, since the Phillips curve relating wage

!see Lipsey, "The Relation between Unemployment...", for the
classic statement of it.



The Trade-O0ff: Some Explorations

changes to unemployment rates becomes flatter at higher
rates of unemployment,! starting from any point of average
unemployment, the small (or negative) wage changes asso-
ciated with higher unemployment rates in some sectors of
the labour market do not compensate for the large in-
creases associated with lower unemployment rates in other
sectors. Thus, if the labour market is segmented, a

given average rate of unemployment is associated with
larger wage rises if the several specific unemployment
rates of which it is composed are widely scattered than

if they are closely clustered around it, |

Now, in practice, the labour market is clearly
differentiated along occupational and geographic lines
and, some would add, by industry, age, sex, and race as
well, If, for whatever reason, the dispersion of these
specific unemployment rates at given average rates of
unemployment alters, the Phillips curve will shift., One
of the reasons for the dispersion of unemployment rates,
and for alterations in it, is that different sectors of
the economy have specific cycles with different timing
and amplitude. If the cycle is eliminated and average
unemployment held at some constant level, the dispersion
associated with that average rate is clearly likely to
be different than it was when that rate occurred in an
expansion or a contraction of the cycle. The wage change {
equation and, with it, the trade-off, may thus be said
to be unstable, not only in the sense that one believes
that it has altered from time to time but also in the
technical sense that if one picks a particular point on
the curve and remains there rather than move along the
curve, as the economy has done over the period of estima-
tion, this, in itself, will cause the curve to shift.
None of the manipulations that convert the initially
fitted equations to a steady~state trade-off are a safe-
guard against this.,

Another suggestion that the "historical
Phillips curve" might be unstable relies upon structural
changes in the economy and the downward rigidity of money

11t is perhaps worth noting that this hypothesis about the shape

of the curve does not depend upon any downward rigidity of wages,
though, if there is such rigidity, it clearly affects both the
shape and position of the curve in the region of high unemployment.
The hypothesis is based upon the fact that unemployment, being
confined to positive values, is a biased indicator of excess supply
of labour. A number of statistical studies have tended to confimm
this hypothesized shape.
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wage rates. During a recession, when there is a general
excess supply of labour, the structure of relative wage
rates is not adjusted to the structural changes that

occur in the economy. As the recovery progresses and
specific shortages of labour develop, it becomes necessary
to readjust this structure by raising the wages of the
scarce workers. Thus the low unemployment rates of the

! recovery period are accompanied by a temporary spurt of

, wage inflation that would be more evenly spread over time
| if unemployment did not fluctuate.'!

A broader structural consideration argues that,
at any given moment, some of the unemployed are not really
"effective" excess supply of labour. These chronically
jobless persons ~- because of a lack, deterioration, or
obsolescence of skills; unfavourable geographic location;
or permanent prejudice -- do not really affect the
functioning labour market, Clearly, the larger the
fraction of the unemployed that falls into this category
of "structurally unemployed", the tighter is the labour
market at a given average rate of unemployment, 27 3

lsee B. R. Bergmann and D. E. Kaun, Structural Unemployment in the
United States (Washington: G.P.O., 1967).

2G. L. Perry, "Changing Labor Markets and Inflation", Brookings
Papers in Economic Activity 3(1970) :411-41, has recently extended
this argument to suggest that various categories of unemployed may
have a differential impact on wage changes, depending upon what
their productivity and hours of work would be if they were working.
This is sometimes said to be a point in the arithmetic of aggrega-
tion but seems really to be a broader point in the structure of
unemployment. (See S. F. Kaliski and N. Swan, "Corrected Unemploy-
ment Rates and the Phillips Curve: A Comment", unpublished, 1972;
and Chapter 3 below.)

However one takes Perry's point, it serves as a reminder that there
are no rigidly compartmentalized labour markets or sharply dif-
ferentiated types of labour but rather overlapping and imperfectly
substitutable ones. This means that the consideration of disper-
sion and structure above should be extended to take into account
the degree of substitutability of labour of different sorts.

3To put the matter another way, if one embraces aggregate policies
designed to achieve a specified level of unemployment, this will
generate more inflation if more of the unemployment is structural.
R. G. Lipsey, "Structural and Deficient Demand Unemployment Re—
considered", A. M. Ross (ed.), Employment Policy and the Labour
Market (Berkeley: University of California Press, 1965).
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Again, one might argue that, if unemployment were set at

a particular level, there would no longer be so much doubt
about whether particular persons were structurally un-
employed or merely temporary victims of the business
cycle, and structural adjustments could more readily be
made. This would be particularly true if the constant
unemployment rate were rather low, !

There is much more that could be said about
the impact of steady unemployment rates on structure,
but the preceding should serve to convey some of the
flavour of the sort of consideration being put forward.
It should also provide some analytical foundation for
Chapter 3, which examines the empirical impact of changes
in dispersion and structure on Canadian trade-offs. The
focus of that section, incidentally, is not on the steady-
state trade~off, since this has never been observed, but
rather on whether alterations in structure and dispersion
of unemployment, however caused, are likely to have led
to a shifting of the estimated trade-offs.

5. Expectations

Another line of attack on the steady-state
trade-off, and a much more prominent one recently,
focuses upon the implications of repetitive values, not
of unemployment, but of changes in money wages and prices.
The minimal argument is that labour supply (demand) as a
function of money wages is not invariant to people's
expectations as to the future course of prices. 1In
steady-state trade-off, when prices and money wages have
been changing at some particular rate for an indefinite
time, that change will tend to be extrapolated into the
future. It seems likely that, if participants in the
labour market expect prices to rise at some positive
rate, a given degree of excess demand in the market, as
represented by an unemployment rate, will give rise to
a larger percentage change in money wages than if prices
were expected to rise by less or not at all. Thus each
trade-off has, as an important aspect of its historical
setting, the state of price expectations that prevailed
at the time.

lsee, e.g., Holt et al., The Unemployment-Inflation Dilemma..., on
ways in which prolonged high employment may lead to a rehabilita-
tion of the chronically unemployed.
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If one settles on any point on that trade-off,
that state of expectations is, of course, likely to
change to conform ultimately to the rate of change of
prices read off the trade-off. Thus any trade-off curve
may be said to contain only one stable point, that at
which the rate of change of prices indicated by the
trade-off corresponds to the expectations that prevailed
during the period when the relation held. If one picks
any other point, this will ultimately lead to a change
in expectations and a shift in the trade~-off. One might
now designate a long-run trade-off curve as a locus of
all the stable points on the several transitory or
historical trade-off curves.! Most recent observers,
concentrating on the steady-state evolution of price
expectations, agree that these long-run curves appear
to be steeper than the short-run curves they connect,
but there is no logical necessity for them to be so in
a more complete system that takes adequate account of
all adjustments.?

A stricter version of the "expectations”
criticism3® argues that labour supply and demand are, in
fact, functions of real (or relative) wages. Money

lsee John F. Chant, "The Costs of Alternative Approaches to the
Adjustment of Inflationary Expectations" (unpublished) for an
elegant statement of this proposition.

2See Holt et al., The Unemployment-Inflation Dilemma..., 23-27.
Clearly the adjustments mentioned above, under structure, are rele-
vant here, as are speeds of adjustment of prices and quantities

in various markets mentioned in the introductory paragraph.

An earlier study, which ignores price expectations and concentrates
on the other adjustments, argues that long-run curves are flatter
for the United States. See G. L. Perry, Unemployment, Money Wage
Rates, and Inflation (Cambridge, Mass.: M.I.T. Press, 1966); and

a review of it by Kaliski, Journal of Political Economy 75, no. 1
(February 1967) :110-11. Special Study No. 5 argues that one
cannot tell whether the long-run curves will be steeper or flatter
than short-run ones (p. 178).

3This version is usually associated with the names of Milton
Friedman (see, e.g., "The Role of Monetary Policy", Admerican
Economie Review 58, no. l(March 1968):1-17); and E. S. Phelps
(see, e.g., Microeconomic Foundations of Employment and Inflation
Theory (New York: Norton, 1970)), but it has other adherents.
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wages are relevant only to the extent that price (wage)
changes are unanticipated., Now, define a long run in
which steady-state inflation is extrapolated with
certainty. The trade-off curve relevant to this run is
vertical (parallel to the axis showing the rate of change
in money wages) at the "natural rate of unemployment" --
the frictional rate corresponding to no excess demand
for labour, At this unemployment rate, the real wage
remains constant and the money wage changes at whatever
rate the prevailing fully anticipated rate of price in=-
flation (deflation) dictates. One can reduce this
unemployment, which is, by assumption, voluntary, only
by fooling workers into believing that real (relative)
wages are rising. Since they always project past in-
flation,! this can only be done by a continual accelera-
tion of the rate of inflation.

This is not the place to offer a detailed
criticism of this more extreme version.? Suffice it to
say that its relevance to non-steady-state situations
is unclear; that it abstracts from the structure of the
economy, imperfections, and price rigidities; and that
some studies suggest that the long run may correspond to
a very long period of time.3

The empirical aspects of changes in expecta-
tions on the trade-off are taken up in Chapter 4, though
once again, of course, the context is that of historically
estimated trade-offs, not of steady-state ones.

To sum up, this chapter has offered some general
remarks on the limitation of the concept of the trade-off
as a summary of those aspects of macroeconomics having to
do with analysis of the relation between unemployment and
inflation. The basic aim is to provide some analytical
underpinnings for the empirical work to follow. To lend
some unity to the discussion, much of it was cast into
the form of a critique of the steady-state trade-off.

INote that this is not a particularly "rational" thing to do out of
steady state, but an extrapolation of the acceleration leads to
substantially the same conclusion.

2For such criticisms, see, e.g., Solow, Price Expectations...; Tobin,
"Inflation and Unemployment"; A. Rees, "The Phillips Curve as a
Menu for Policy Choice", Economica 37, no. 147(August 1970):227-38.

3Solow, Price Expectationms....
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CHAPTER 2

SHIFTS IN THE TRADE-OFF

1. Introduction

The several pieces of analysis considered in
the previous chapter suggest that any particular observed
trade-off between price changes and unemployment, even
when it can be firmly estimated for some period, is
perhaps unlikely to hold or, at least, to remain un-
changed over longer periods. Instability is particularly
likely to be found if there were important changes in the
structure of labour markets and of unemployment, in the
extent of economic fluctuations, in the strength and mix
of stabilization and subsidiary policies, in the nature
of expectations as to price changes, or, indeed, in any
of the relevant major features of the economy.

Now, one might suspect that some such changes
are likely to have occurred since the early 1950's.
More specifically, there can be little doubt that the
relevant features of the Canadian economy during all or
part of the 1960's have been rather unusual. The economy
has, over most of the decade, experienced an unprece-
dented "prolonged recessionless expansion",1 albeit from
a relatively low level of activity. Perhaps, as a result,
it has been alleged that we have experienced an inflation
unlike any previous and that there has been a revolution
in expectations.? 1In addition, the authorities have
introduced a number of new policies, some aimed at
improving the organization of the labour market, some
at combatting regional and personal inequality in emplog—
ment opportunities, some at altering expectations, etc.

lEconamic Council of Canada, Performance and Potential: Mid-1950's
to Mid-1970's (Ottawa: Information Canada, 1970), p. 55.

2There is some evidence for these propositions, which is discussed
in greater detail in Chapter 4.

3The new Departments of Manpower and Immigration and of Regional
Economic Expansion, and the Prices and Incomes Commission are scme
organizational expressions of these new ventures. For a discus-
sion of manpower policy, see Econamic Council of Canada, Eighth
Annual Review (Ottawa: Information Canada, 1971), Chapters 6-8.
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The Trade-0ff: Some Explorations

One would hope that some of these might be beginning to
have a measurable impact. Again, Canadian and U.S.
rates of unemployment diverged to a rather unusual
degree in the late 1960's, although the price levels
continued to move largely in parallel. This, too,
could well affect the Canadian trade-off in view of the
strong interdependence of the two economies, widely
recognized, and reflected in some Canadian trade-off
equations.

In view of all these indications that the
trade-off relationship may have changed, it seems best
to start by inquiring whether, in fact, it has done so.
The regressions fitted in Special Study No. 5 were
selected for this purpose not onl¥ because they are
perhaps the most carefully tested! and certainly the
best known of the Canadian equations, but also because
they had previously demonstrated considerable stability.
Not only did they remain stable and yield good predic-
tions within the sample period, they also remained in-
vulnerable to being extended to a much longer period
including some prewar years,? and for two further years
of the postwar period,’ at least so far as formal
stability tests were concerned.

The question thenwas whether these equations
were capable of bearing the additional strain of being
extended for a further two or three years to bring them
as nearly as possible up to the present. To answer it,
these equations were subjected to two standard tests
used also by previous researchers.* The first consists
of fitting the regressions for the period as a whole and

1G. L. Reuber, "Comment: The Specification and Stability of Esti-
mated Price-Wage-Unamployment Adjustment Relationships", Journal
of Politieal Economy 76, no. 4, pt. II (July-August 1968) :750-54,
esp. pp. 751, 752.

21bid., pp. 753-54; Special Study No. 5, Chapters 5 and 7.

3W. M. Scarth, "The Accuracy of an Aggregate 'Phillips Curve'
Approach for Exploring General Wage Increases in Canada, 1965-
1967", esp. Ch. IIT (B.A. Thesis, Queen's University, Kingston,
1968) .

*Special Study No. 5, Chapters 5 and 7; Scarth, "The Accuracy of
an Aggregate 'Phillips Curve'Approach...", Ch. III.
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Shifts in the Trade-0ff

for various subperiods and applying a formal statistical
test -- the Chow test -~ to decide whether the two equa-
tions for each pair of subperiods are, taken as a whole,
significantly different from one another.! The second
amounts to forecasting the value of the dependent
variable, on the basis of the equations fitted for the
original period and the actual values of the determining
variables, and comparing these forecasts with the actual
values observed and with certain "naive projections”.

2. Comparison of Original and Re-estimated Equations

The first of these tests was applied to the
period from the first quarter of 1953 to the third
quarter of 1969, inclusive.? The latter of these dates
was quite simply the last observation available when
work on this section was begun, while the former was the
beginning of the preferred3® postwar period included in
Special Study No. §5.

One problem, of a very common sort, was en-
countered with this test; for periods corresponding
exactly to those in Special Study No. 5/ the results of
the regressions did not correspond exactly to those in
the original.® Since the data used in the original
study are no longer available, it is not possible to
provide a reconciliation of the results. Repeated
checks have failed to discover any errors in our data,
calculations, or procedures followed, however. It seems
likely, therefore, that the differences are attributable
to other causes. Some of these might be:

lVery loosely, the Chow test compares each of the coefficients of
one regression to the corresponding coefficients of another. By
reference to the standard errors of the coefficients and the known
distribution of the test statistic, one is able to say how probable
it is that the observed differences taken all together are a result
of chance. See Special Study No. 5, pp. 93, 94, 114-116, for a
more detailed description and references.

’Hereafter, 1953-1 to 1963-3, etc.

3The longer period 1949 to 1965 was also tried in the Study but
proved unsatisfactory. See Special Study No. 5, p. 125.

“The periods involved are 1953-1 to 1965-2 and two subperiods
1953-7 to 1960-4 and 1961-1 to 1965-2.

SScarth, "The Accuracy of an Aggregate 'Phillips Curve' Approach...",
Ch. III, reports the same difficulty, and one encounters such
reports in a great many replications of statistical fits.
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The Trade-Off: Some Explorations

1. Data revisions -- some have undoubtedly
occurred since the original study and would
have had to be included to preserve the con-
tinuity of series even if the original data
could be ascertained.!

2. The weighting base of the Consumer Price Index
was changed in 1961, and overlapping series are
available for 1957 to 1960. Care was taken
to calculate all percentage changes from the
same series. But the exact point at which
one switches from one series to the other is
arbitrary. The point chosen in this Study
may well differ from that used in the original
work.

3. The details of computer programs used and, in
particular, of the rules for rounding figures
are capable of making a difference in the
results.?

All that can be said for certain is that, as a
result, no doubt, of some combination of these reasons,
the regression equations obtained differ in detail from
those published in Special Study No. 5.3 The comparative

lput, thanks to the kindness of the Dominion Bureau of Statistics
(now Statistics Canada), it was possible to avoid incorporating
the very latest revision of the National Accounts. This is one
reason for not attempting to extend this work beyond the third
quarter of 1969, when the unrevised quarterly data ceased to be
available.

2See Scarth, "The Accuracy of an Aggregate 'Phillips Curve'
Approach...", Appendix D.

3Same recent work by Rowley and Wilton suggests that least-squares
regression equations in which the left-hand variable is an over-
lapping four-quarter wage change are likely to have a particular
form of autocorrelated error term not readily detected by reference
to the Durbin-Watson statistic. This autocorrelation may lead to
a substantial underestimate of the standard errors of the regres-
sion coefficients. If this is so in the case of the original and
refitted regressions presented here, they, in fact, fit less well
than they appear to,and any discrepancy between them requires less
explanation. See J.C.R. Rowley and D. A. Wilton, "Wage Determina-
tion: The Use of Instrumental Variables", Queen's University,
Institute for Economic Research, Discussion Paper No. 34, and
elsewhere.
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Shifts in the Trade-0ff

results are shown in Table 2.1 for the wage change equa-
tions and in Table 2.2 for the price change equations.
It may be worth noting that each of the re-estimated
wage change equations has somewhat lower R? and D.W.
coefficients than the original. The ¢t values for the
coefficients of each of the Canadian explanatory variables
are also lower in the re-estimated versions than in the
original, but those for U.S. wage changes are higher.
The two estimates of the price change equation are very
similar, with the re-estimated regression characterized
by somewhat higher R? and D.W. statistics.!

The discrepancies revealed by the above com-
parison mean that, strictly speaking, it is not the
original regressions of Special Study No. 5§, but rather
re-estimated regressions with the same general specifica-
tions, that are being extended to the latter 1960's and
subjected to Chow tests. This distinction might be of
some importance because there is some evidence that the
re-estimated regressions might be less stable.

Thus the original work reports only one shift
significant at the 5 per cent level when the four wage
change equations and the price change equation shown are
fitted separately to the subperiods 1953-60 and 1961-65.
When a similar test is applied to the re-estimated equa-
tions, the results are significant at the 5 per cent
level in two cases and at the 1 per cent level in one.

INote that, since both D.W. statistics exceed 2, the higher one
suggests a larger, not a smaller, possibility of (negative) auto-
correlation in the residuals. But neither deviation from 2 is
significant.

15
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The Trade-0ff: Some Explorations

REGRESSION EXPLAINING bt' THE RATE OF CHANGE IN PRICES,
OVER THE PERIOD 1953-65: COMPARISON OF ORIGINAL EQUATION
SELECTED FOR FURTHER WORK IN SPECIAL STUDY NO. &
AND RE-ESTIMATED VERSION

Equation . ¥ . 2
No. Constant Wy T Piy 8 el
(5.36) -0.622 0.199 0.0998 0.817 0.865 2.04
{3.53] [2.97] [15.6]

(5.36)A -0.66 0.20 0.095 0.838 0.88 2.07
[3.02] [3.86] [3.08] [17.36]

Note: Variables are defined as follows:
w, — Percentage change in average hourly earnings in

manufacturing, Canada.
f , —— Percentage change in import price deflator.

i’t-l il lagged one quarter.

All variables marked + are percentage changes from four quarters earlier; all
those marked * are averages of the value of the underlying variables over the
past four quarters. The averages are calculated with equal weights, except for
unemployment. See Special Study No. 5, pp. 121-123, for a fuller explanation.
Other symbols: R? -- coefficient of determination, uncorrected.

D.W. -- Durbin-Watson statistic.

A -- following an equation number indicates the re-
estimated, not the original version.

Figures in brackets are t-statistics.

Source: Special Study No. 5, pp. 145, 146; computer print-outs.
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Shifts in the Trade-0ff

The details are shown in Table 2.3.
noting that, for all the wage change
values, whether or not indicating a
for the re-estimated regressions.!

true for the price change equation.

Table 2.3

It is perhaps worth
equations, the F
shift, are higher
The opposite is

TESTS FOR SHIFTS IN THE REGRESSION COEFFICIENTS OF

WAGE AND PRICE CHANGE EQUATIONS,

1953-65:

COMPARISON OF ORIGINAL AND RE-ESTIMATED VERSTONS

Critical Values
for F Ratio, at

F Ratio Significance
Equation from Level of:

No. Equation 5% 1% Conclusion
(Sail), 2.42 shift (at 5% level)
2335 332
(5rd )2 3.29 Shift (at 5% level)

(6730} 252115 No Shift
2.45 352!
(5.3)a 27055 Shift (at 5% level)
((5555)) 1.93 No Shift
2.45 31, 510
(5.5)A 3.68 shift (at 1% level)
(&) 0.05 No Shift
2.59 3.80
(5.7)A 0.13 No Shift
(5.36) 0.86 No Shift
2.59 3.80
(5.36)A 0.46 No Shift

Note: Here, and elsewhere, the null hypothesis of no significant chz}nge
is rejected whenever the calculated value of the test statistic

exceeds the critical value.

Source: Special Study No. 5, Tables 5.3, 5.8; worksheets.

IThis is also true for the one other wage change regression re-

estimated (5.2).
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The Trade-0ff: Some Exzplorations

3. Results of an Application of the Chow
Test to the Re-estimated Equations

So much for the correspondence between the
original and the re-estimated regressions. The final
part of this chapter will report upon some forecasting
tests based upon the original equations. What follows
immediately deals with an application of the Chow test
to the re-estimated ones. For this purpose, the period
was extended to the third quarter of 1969, inclusive,
and regressions were estimated for the period as a whole
and for each of six subperiods: 1953-1 to 1965-2, 1953-1
to 1960-¢4, 1961-1 to 1969-3, 1965-3 tol969-3, 1953-1 to
1967-3, and 1967-4 to 1969-3.}! The first four of these
reflect the main period and subperiods of Special Study
No. &; the last two correspond to a rough dating of the
drifting apart of the Canadian and U.S. unemployment
rates noted above.?

The resulting regressions are shown in
Tables 2.4 and 2.5;and the Chow test results, in Table
2.6. The latter show quite dramatically the instability
of the wage change equations over the 17 years; every
test tried proves to be significant at the 1 per cent
level.3 The price change equation shows a shift signifi-
cant at the 5 per cent level if broken at 1965-2 or
1967-3, but not when broken at 1960-4."%

IThe italicized number following the dash indicates which quarter
of the year is included in the subperiod.

2gee Chapter 3 below for a more detailed discussion.

3This result holds also for equation (5.2)A, not shown in the
tables. But whatever their other peculiarities, the equations
for 1961-69 do not appear to be unstable. Of the five tests

tried for a break at 1965-2, only one was significant at the
5 per cent level.

“The test for the period 1961-69 also shows no significant shifts.
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Shifts in the Trade-O0ff

To confine one's comments on the instability
of the regression equations simply to the results of
the Chow tests, however, is to understate the results
to the point of being misleading. An examination of
Table 2.4 reveals that in only one case is the coeffi-~
cient of the unemployment variable in any regression,
starting in 1961 or later and running until 1969, sig-
nificant at the conventional levels. This is perhaps
fortunate, since most of these coefficients have entirely
unbelievable signs and magnitudes as well. The one co-
efficient that might be described as statistically
significant (Equation (5.5)A, 1967-4 to 1969-3) is as
unbelievable as any. In short, it does not appear
possible to estimate a relationship between wage changes
and unemployment on these specifications for the 1960's
(and specified subperiods) without the earlier data.
The relation between wage changes and price changes,
too, becomes insignificant for the 1960's, as is shown
in Table 2.5. But, here, while the coefficients are
no longer reliable, they do at least remain sensible,
with one exception.

It may be thought that the insignificance of
the results just described for the wage and price
change regressions is the necessary consequence of con-
sidering runs of data as short as those for the several
subperiods designated. It is worth noting, however,
that the regressions do not fall apart in the same way
for the quite short subperiods 1953-60 and 1961-65.
Only the period 1967-69 is much shorter than the second
of these.

Nor is it obvious that problems of inter-
correlation of the explanatory variables are any more
severe in the more recent periods; the correlation
between the unemployment variable and each explanatory
variable, except lagged wages, is distinctly lower for
1961-69 than for 1961-65, for instance. For 1965-69
two correlation coefficients are higher and two lower,
compared to both 1953-60 and 1961-65. The one clear
increase in intercorrelation is the very high correla-
tion between unemployment and U.S. wage changes for
1967-69. The full matrix of simple correlation coeffi-
cients between unemployment and other explanatory
variables is shown in Table 2.7.

lsuch simple comparisons are, of course, of limited validity.
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Shifts in the Trade-O0ff

It follows from what has just been said that
it is not possible to make any direct comparisons between
trade-offs for the 1950's and those for the 1960's. One
can, however, compare the regressions for the periods
1953-65 and 1953-~69 as a whole. The results are indeci-
sive. For equations (5.1)A and (5.3)A,the coefficient
of (u;)"2 and the constant are larger for the longer

period, indicating higher wage changes for a given level
of unemployment, neglecting the other variables. For
{(5.5)A and (5.7)A,the opposite result holds.

A more consistent result is the larger in-
fluence of price changes and, where they are included,
changes in U.S. wages on wage changes in Canada.

The price change equation, in contrast, shows
a smaller influence of given changes in wages, import
prices, and past prices, but a higher constant for the
longer period.

Despite the scepticism expressed earlier about
"steady-state" trade-offs based upon such equations as
the preceding, some readers may find them a convenient
summary of the discussion just preceding. A comparison
of such trade-offs for "non-inflationary conditions"!
for 1953-65 and 1953-69 is presented in Table 2.8. This
is a counterpart of Table 6.4 in Special Study No. &,
but differs substantially from it.

It will be seen that the unemployment rate
"required" for price stability is, in all cases, higher
for the longer period. Price level changes associated
with given rates of unemployment are also higher for the
longer period except those for rates of unemployment
of 5 per cent or more estimated on the basis of equation
(5.3)A. In these senses, the trade-off may be said to
have deteriorated.

IThe reader may wonder why the trade-offs for "inflationary condi-
tions", which might be thought more relevant, were not chosen in-
stead. The answer is twofold: first, each equation includes
periods of both sorts and so is no more relevant to the one than to
the other; second, the implicit assumptions involved in calculating
a "steady-state trade-off" from equations such as these are thought
to be so arbitrary that the calculation is a mere example of quite
uncertain relevance to the real world, whatever its explicit
assumptions.
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Shifts in the Trade-0ff

4., Extrapolation of the Original Equations through 1969

Another impression of the continuing adequacy
of the trade-off, which has the advantage of being free
from the vagaries of re-estimation, can be obtained by
extrapolating the original equations of Special Study
No. 5 through 1969. The results of such an extrapolation
of the wage and price change equations are shown in
Table 2.9.1 The predictions are in each case obtained
by applying the estimated coefficients of the original
equations to the "observed" values of those explanatory
variables which they include. 1In the case of the wage
change equations, which, on previous showing, were not
only particularly prone to shift but also distinctly
different as between the original and re-estimated
versions, the results are compared with those of three
naive models suggested in Special Study No. 5. The first
of these (5.22) repeatedly predicts the mean of the
dependent variable for the sample period, as originally
estimated; the second (5.23) predicts that the percen-
tage change in wages for the current guarter will be the
same as that for the previous quarter; and the third
(5.24) predicts that it will be the same as that for the
corresponding quarter a year earlier. Finally, the
fourth naive model (5.25) predicts that the percentage
wage change in the current quarter will equal the average
of the changes in the preceding four quarters.?

Two observations about the predictive power of
the wage change equations emerge clearly from Table 2.9:
first, judging by the root mean square deviation, all
four of them perform no better than the three naive
predictions, excluding the first and crudest; second,
all four wage change equations underestimate every actual
wage change between the third quarter of 1966 and the
third quarter of 1969, inclusive.

The price change equation is characterized by
a much smaller deviation between actual and predicted
values and shows no equally systematic tendency to
under- or overestimate, although overestimates pre-
dominate.

IThis can be compared to Tables 5.4 and 5.9 in the original study,

on which rest the predictive power of equations based upon the
1953-60 subperiod.

2Special Study No. 5, p. 131.
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The Trade-O0ff: Some Exzplorations

Table 2.9

PREDICTIVE POWER OF ORIGINAL FITTED REGRESSIONS OF WAGE AND PRICE CHANGES

FOR 1953-1 - 1965~3, OVER THE PERIOD 1965-3 TO 1969-~4

2ctual ¢
Wage Predicted Wage Change (”:)
Ch@nge Reqression Models Naive Meodels
Quarter (”t) (5.1}y (5.3) (5.5) (S5.7) (5.22) (5.23) (5.24) (5.25)
1965-3 4.10%9 4.786 5.329 4,103 4.686 3.799 4.760 4.501 4.174
-4 5.512 5.229 5.727 4.730 5.312 3.799 4.10S 3.171 4.759
1966-1 5.407 5.374 5.882 4.959 5.589 3.799 5.512 4.657 4.947
-2 5.537 5.730 6.258 5.405 6.101 3.799 5.407 4.760 5.141
-2 6.847 6.136 6.612 5.912 6.568 3.799 5.537 4.109 5.826
-4 6.472 5.922 6.311 5.862 6.448 3.799 6.847 5.512 6.066
1967-1 6.673 5.583 5.830 5.8l11 6.290 3.799 6.472 5.407 6.382
-2 6.361 5.260 5.434 5.581 5.984 3.799 6.673 5.537 6.713
-3 7.254 4.815 4.887 5.309 5.623 3.799 6.861 6.847 6.815
-4 7.251 4.655 4.659 5.245 5.495 3.799 7.254 6.472 7.010
1968-1 6.255 4.837 4.695 5.400 5.410 3.799 7.251 6.5673 6.90%
-2 7.721 5.091 4.729 5.591 5.248 3.799 6.255 £.861 7.121
-3 7.4G69 5.253 4.730 5.597 4.925 3.799 7.721 7.254 7.174
-3 7.976 5.741 5.091 5.840 4.873 3.799 7.469 7.251 7.355
1969-1 9.051 5.941 5.348 5.883 4.942 3.799 7.976 6.255 8.0%4
-2 7.791 6.243 5.792 5.753 4.863 3.799 9,051 7.721 8.072
-3 11.313 6.768 6.401 6.001 5.113 3.799 7.791 7.469 9.033
-4 4.612 6.881 5.633 5.799 4.995 3.799 11.313 7.976 3.192

Source: Worksheets.
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Shifts in the Trade-O0ff

Table 2.9 (concl'd.)

Deviations of Actual from Predicted Wage Change (&t-ét)

Price Change

Predicted
Regression Models Naive Models Acpual 5: Devia}ion
(5.1) (5.3) (5.5) (B2 (5.22) (5.23) (5.24) (5.25) (Pt) (5.36) (pt-pt)
-0.677 -1.220 0.006 -0.577 0.310 -0.651 -0.392 -0.065 2.476 2.193 0.282
0.284 -0.215 0.783 0.199 1.713 1.403 2.342 0.753 2.939 2.638 0.301
0.032 -0.475 0.448 -0.182 1.608 -0.105 0.750 0.459 3.476 2.911 0.565
-0.193 -0.721 0.133 -0.564 1.738 [ NEE 0.778 0.396 3.786 3.583 0.204
0.711 0.235 0.935 0.279 3.048 1 330 2.738 1.022 3,900 3.927 -0.027
0.550 0.162 0.611 0.025 2.673 -0.375 0.960 0.407 3.902 4.111 -0.209
1.090 0.843 0.861 0.383 2.874 0.200 1.266 0.290 3.030 4.190 ~1.160
1.601 1.427 1,280 0.877 3.062 0.188 1.324 0.148 3.322 3.393 -0.071
2.439 2.367 1.945 14631 3.455 0.393 0.407 0.439 4.029 3.784 0.246
2.596 2.593 2.004 1.757 3.452 -0.270 0.779 0.242 3.801 4,212 -0.411
1.419 1.560 0.856 0.845 2.456 =0.996 -0.417 -0.650 4.537 819117 0.620
2.630 2.982 2.130 2.473 3.922 1.466 0.860 0.601 4.115 4.810 ~0.6935
2.215 2.739 1.872 2.544 3.670 -0.252 0.215 0.295 3.586 4.379 -0.793
2.235 2.884 2.136 3.103 4.177 0.507 0.724 0.620 4.191 4.082 0.109
3.110 3.702 3.168 4.109 5.250 1.075 2.796 0.997 3.817 4.762 -0.245
1.348 1.999 2.038 2.928 3.992 -1.260 0.070 -0.280 4.773 4.250 0.543
4.545 4.912 5.312 6.180 7.514 3.522 3.844 2.280 4.893 5.865 -0.972
-2.269 -2.022 -1.188 -0.383 0.813 -6.701 -3.364 -3.580 4.510 4.713 -0.202
Sum of Squared Deviations
74.528 90.502 69.410 94.188 219.532 68.015 54.748 22.846 5.815
Root Mean Square Deviations
2.036 2.243 1.944 2.880 3.492 1.945 1.745 1.127 0.568
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The Trade-0ff: Some Explorations

These test results thus tend to confirm
those presented earlier on the basis of re-estimated
equations. The original wage change equations no longer
seem to fit the data very satisfactorily (although the
price change equation appears to continue to hold
tolerably well)! and the trade-off seems to have become
more unfavourable.?

INo explicit tests of the price equation against naive projections
were attempted.

’These results are qualitatively unaltered if one substitutes the

original equations based upon the period of best fit, 1953-60,
for those of 1953-65.
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CHAPTER 3

THE STRUCTURE OF UNEMPLOYMENT

1. Introduction

The previous chapter has provided some empiri-
cal verification of the proposition that trade-off rela-
tions and Phillips curves may be rather unstable over
moderately long periods. One of the reasons for such
instability relates to changes in the structure of un-
employment. There are really two aspects related to
this matter. The first concerns Ligsey's1 demonstration,
more recently refined by Archibald,“ that, for any given
average level of unemployment, the aggregate Phillips
curve is higher, the larger the scatter of the component
rates in the individual markets of which the aggregate
(average) is composed. The second relates to the ques-
tion of structural unemployment?® or, more broadly, the
structure of unemployment. If that structure has, in
the relevant sense, deteriorated, then a given unemploy-
ment rate will represent a tighter labour market than

IR, G. Lipsey, "The Relation between Unemployment and the Rate of
Change of Money Wage Rates in the United Kingdom, 1862-1957: A
Further Analysis", Economica 27 (February 1960) :1-31.

2G, C. Archibald, "The Phillips Curve and the Distribution of Un-
employment", American Economic Review 59, no. 2(May 1969):124-34;
and "The Structure of Excess Demand for Labor", in E. S. Phelps
(ed.), Microeconomic Foundations of Employment and Inflation Theory
(New York: Norton, 1970), pp. 212-23.

3See, e.g., John Vanderkamp, "An Application of Lipsey's Concept of
Structural Unemployment", Review of Economic Studies 33(3), No. 95
(July 1966):221-26.
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The Trade-0ff: Some Explorations

before -- more of the unemployed do not constitute excess
supply of a relevant sort, or their weight in the market
may be less.!

The structure of unemployment classified by
region, industry, occupation, and duration is studied to
discover what systematic relations there were between
average unemployment rates on the one hand, and the
several specific rates comprising the structure and their
dispersion, on the other. One important question is
whether there were any shifts in these relations.

Age-sex composition was not initially studied,
for several reasons. First, despite Perry's success,?
which came to light after this work had been completed,
the writer remains unconvinced that this is a classifica-
tion of labour structure relevant to questions of market
behaviour.3 Second, comprehensive unemployment data by
age and sex are not regularly published by Statistics

1G. L. Perry, "Changing Labar Markets and Inflation", Brookings
Papers in Economic Activity 3(1970):411-41, arques that such a
deterioration has indeed taken place in the United States, basing
his argument not on structural unemployment, as such, but upon the
necessity of weighting the impact of the unemployed on wage changes,
by the productivity, hours, etc. they would have if they were
employed. The point turns out to be of lesser generality than its
superficial plausibility has led many to suppose (see S. F. Kaliski
and N. Swan, "Corrected Unemployment Rates and the Phillips Curve:
A Comment”, unpublished, 1972), but it is clearly relevant.

An important theoretical consideration raised in the discus-
sion of Perry's work by Solow and by Schultz (Perry, "Changing
Labor Markets...", pp. 442-48), concerns the relevance of measures
of scatter, also used by Perry, where the markets in question are
neither homogeneous nor campartmentalized, but deal in imperfectly
substitutable labour. Unfortunately, this came to my attention
after most of the work on this paper had been completed.

21 share the scepticism expressed by Solow and others, in discussion
of Perry's paper, as to what the success of models containing such
ex-post specifications really proves (Perry, "Changing Labor
Markets...", pp. 442-48).

3But in view of the well-known deficiencies of the occupational
classification, one is a little hard put to argue that it is a
far worse indicator of relevant attributes of skill, experience,
etc.
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The Structure of Unemployment

Canada. A set of monthly data by broad age-sex group
was published after the body of this chapter was com-
pleted, however, and these are examined in the appendix.

It should be confessed at the outset that what
follows is impressionistic in the extreme. No questions
are asked about the determinants of the various structures
examined.! Worse but related, the dates at which breaks
in the various relations are looked for are not arrived at
from independent information. Instead, theycome from a
cursory graphic examination of the data that enter into these
relations themselves. The reason for resorting to this
circular procedure is that the rather vague reasons which
lead one to look for changes in structure or in dispersion,
changes in demand for a subgroup's product, the impact of
technical change, the economy's response to government
policy, etc., provide only the broadest clues as to dating.

2. Canada and the United States

One might start with the broadest possible
framework, considering Canada as a region of North
America, and return to the observation that Canadian and
U.S. unemployment rates diverged to an unusual degree
from the beginning of 1967 until recently.? Since the
two economies are clearly linked, this suggests that the
external environment has become more inflationary. Any
oversimplified or truncated Canadian trade-off that
neglects such variables as American wage and price
changes, or treats them as parameters, would therefore
be likely to shift. Expectations, too, may be affected
by conditions south of the border.

Unfortunately, there was at the beginning of
1967 an alteration in U.S. survey reporting practices.
This was said to result in minor changes, however, at
least in the aggregate.3? However that might be, one
would think that, in itself, this statistical change
would be more likely to result in a once-and-for-all

IMy colleague N. M. Swan is currently examining regional unemploy-
ment in a more comprehensive fashion.

2See Economic Council of Canada, Performance and Potential: Mid-
1850's to Mid-1970's (Ottawa: Information Canada, 1970), Chart 6.

3U.S. Bureau of Labor Statistics, Employment and Earmings, February
1967, pp. 5ff. According to the Bureau, the impact on the average
1966 rate of unemployment was only 0.1 percentage point.
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shift in the relative level of the two series than in a
progressive drifting apart, with the U.S. rate falling

absolutely as well as in relation to the Canadian one,

which rose.

To test the proposition that there had, in
fact, been a change in the relation between the two
rates, the seasonally adjusted monthly unemployment
rate for Canada was regressed upon that for the United
States. Selected results for January 1953 to April 1970!
are shown in Table 3.1. Briefly, the original time
series yield a reasonable and apparently well-fitting
relation between the two rates. This is improved by the
introduction of a shift in January 1967 and further im-
proved by a trend starting thereafter.? The results
would seem to indicate that the Canadian rate has
typically moved by the same percentile as the American
but was on average lower by 0.5 per cent. In January
1967, this difference in levels was eliminated (possibly,
in part, for statistical reasons), and thereafter the
Canadian rate rose on average by 0.03 per cent per month
in relation to the American.

Taken seriously, the first half of Table 3.1
seems to tell a plausible enough story, showing evidence
of both a statistical adjustment and change in structure.

IA11 the results reported in this chapter are based on data starting
in 1953, or with the first available cbservation if later, termina-
ting at the last dbservation available when the particular piece

of work was bequn. When this seemed worthwhile, the work was sub-
sequently updated. The particular relation reported was updated to

Sﬁptember 1970 for some sample calculations, with no noticeable
change.

%A trend starting in October 1967, instead, yielded practically
identical results.
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The Structure of Unemployment

Table 3.1

REGRESSION OF CANADIAN ON U.S. UNEMPLOYMENT RATES
SEASONALLY ADJUSTED MONTHLY DATA, 1953-70

Constant U= Shift Trend R2 D.W. P

I. Original Data

0.473 0.940 .673  0.18
[2.11] [20.60]

~0.513 1.106 1.03 .747 0.27
{2.19] {24.39] (7.84]

-0.524 1.108 0.499  0.028 .757  0.28
[2.29] (24.94] (2.31]1 [3.09]

1I. Autoregressive Transformation

4.400 0.180 .022 2.11 .97
[6.26] [2.38]
0.386 0.377 0.030 .101 1.82 .88
[7.52) [4.86] [0.60]
0.386 0.379 0.016 0.001 .097 1.82 .88
[7.50] [4.96] {0.18) [0.19]
Note: Uus - U.S. unenployment rate, monthly, seasonally adjusted.
Shift - 1953 to 1966 = 0; 1967 on = 1.
Trend - 1953 to January 1967 = 0; February 1967 = 1, etc.
2 - coefficient of determination, corrected.
D.W., - Durbin-Watson statistic.
p - coefficient of (first-order) autocorrelation.

Source: Dominion Bureau of Statistics, Canadian Statistical Review,
Cat. No. 11-003; U.S. Department of Camrerce, Survey of Current
Business, various years.
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Unfortunately it is far from clear whether one is en-
titled to take it seriously. All the results based upon
original data are characterized by D.W. statistics, in-
dicating a high probability of positive autocorrelation
in the residuals.! When this autocorrelation is elimi-
nated by transforming the data,? the apparent signifi-
cance of the regression declines sharply, as one would
expect. What is far more damaging, however, is that
while the relation between the two unemployment rates
remain significant at the 95 per cent level of confi-
dence, values of the coefficients are greatly changed
and no longer believable. The shift and trend variables
cease to exert any influence.

One is tempted to argue that all of this is
scarcely surprising since, with the elimination of
seasonality by prior adjustment and of much cyclical
fluctuation by an autoregressive transformation, there
are few possibilities of co-variation left. Be that as
it may, one is not entitled to rely upon the untrans-
formed relation either and is forced to conclude that
the evidence of a change in the relation is inconclusive,
at best.

3. Regions of Canada

The general patterns of relative severity of
unemployment by region are familiar from earlier work.3
The question here is simply whether this pattern and the
dispersions of unemployment rates resulting from it have
altered recently. There would appear to be some evidence
that they have."

1Throughout this Study, the autoregressive transformations are based
upon the Hildreth-Lu method. This procedure selects, within a
specified range and in steps of specified size, that autoregressive
coefficient (p) which comes closest to yielding uncorrelated resi-
duals. See C. Hildreth and J. Y. Lu, Demand Relations with Auto-
correlated Disturbances, Michigan State University Agricultural
Experimental Station, Technical Bulletin 276, November 1960.

2Especially Frank T. Denton, 4n Analysis of Interregional Differences
in Manpower Utilization and Earnmings, Economic Council of Canada
Staff Study No. 15 (Ottawa: Queen's Printer, 1966).

3see Econamic Council of Canada, Performance and Potential, pp. 37-39,
for additional discussion.

YWith relations as ad hoc as these, of course, this is very likely
to be a sign of misspecification.
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The data themselves suggested some possibility
of a change beginning with 1969, and this was investigated
more formally, using seasonally adjusted! monthly data
on unemployment rates for Canada and the five regions
for 1953 through 1970. The unemployment rate in each
region was regressed on that for Canada and, in order to
avoid spurious correlation, on that for Ontario. A shift
beginning in January 1969 and a trend starting at that
date were both tried. The latter invariably gave better
results in those equations which were statistically the
most defensible -- i.e., regressions of other regions on
Ontario, transformed when necessary to avoid autocorrela-
tion of residuals.? This would suggest that the change,
if any, took place gradually over the past two years
rather than occurring as a once-and-for-all shift in the
regional pattern. For all regions but the Atlantic, it
would appear that the trend was statistically significant
at the 5 per cent level and that it represented a
deterioration in their relative positions, compared with
that of Ontario. It will readily be appreciated that
with a period as short as two years, one cannot tell
permanent shifts in the regional patterns from "special
circumstances",3

The detailed regression results are presented
in Tables 3.2 and 3.3. The former contains the more
familiar relation of each region to Canada as a whole;
the latter, the statistically more defensible one of
each region to Ontario.

The results based upon original data on the
relation of the several regional unemployment rates to
those for Canada and for Ontario are largely consistent

IThe decision to use seasonally adjusted data implies that one has
relinquished the hope of inwvestigating regional seasonal pattemns
and changes in them. This is, indeed, the case. The subject is
of considerable interest but too large in scope to be incorporated
here. Moreover, if the change in seasonal patterns is at all
recent, the usual method of detecting seasonality will not permit
one to isolate it.

2The introduction of either trend or shift into the regressions did
not noticeably affect the simple regression coefficients estimated
between the regional and Canadian (Ontario) unemployment rates, or
their standard errors.

3again, see Economic Council of Canada, Performance and Potential,
pp. 37-39.
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and in agreement with earlier work. But they are
characterized by quite unsatisfactory Durbin-Watson
statistics. When the problem of autocorrelation is
corrected by transforming the variables, the results for
Canada are little affected.! The most marked change is
in the regression for British Columbia, where the slope
declines somewhat and the constant changes sign and loses
significance.

The results for Ontario, unfortunately, are
less stable under transformation. The slopes all decline
sharply in value, and the constants rise. As a result,
the picture that emerges is no longer consistent with
that for Canada. The slope in each regional equation is
lower with respect to Ontario than it is with respect to
Canada, although the slope for Ontario with respect to
Canada is little more than 0.8. Roughly speaking,? this
would imply a smaller relative amplitude of fluctuations
in unemployment rates for each of the other four regions
relative to Ontario than relative to the country as a
whole, in spite of the fact that Ontario's fluctuations
are smaller than the national average. Worse yet,
British Columbia and Quebec have slopes larger than one
with respect to Canada, but smaller than one with respect
to Ontario.?3

IExcept, of course, for reduced R?'s and t values.

2Tt must be stressed that this interpretation of the magnitude of
the slope coefficient as an indicator of the relative amplitude of
fluctuations is very rough indeed. It is strictly correct only if
all the fluctuations are exactly coincidental. This is certainly
not the case, and much more refined time-series analysis would be
needed to permit one to comment in detail on questions of lewvels,
lags, and relative amplitudes.

3This result appears to be a genuine statistical effect rather than
some peculiarity of the Ontario figures. Neil Swan, using rather
different concepts of nonseasonal unemployment, ran into the same
phenarenon when he corrected for autoregression and got rid of the
"error in variable" problem involved in the Canada regressions by
two-stage least squares (unpublished). Any above-average difference
in phase between unemployment fluctuations in Ontario and those in
the other regions of the country could, however, account for the
phenamena reported. As an additicnal check, the other four regions
were regressed on Quebec. Once more, the autoregressive transforma-
tion resulted in a sharp reduction of slopes to values that remain
statistically significant but are not believable.
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The Structure of Unemployment

Obviously, the clarity of the results is marred
by this instability of the regressions between the other
regions and Ontario to autoregressive transformation.
Nevertheless, the one finding of particular interest
persists. In 1969 and 1970, unemployment rates in
Ontario and the Atlantic Provinces appear to be higher,
and those in the other three regions lower, in relation
to the national average, than before. Some of these
changes appear to be statistically significant.

One would expect that the changes in the
regional patterns of unemployment just described might
produce corresponding changes in the relation between
the overall level of unemployment and the dispersion of
regional unemployment rates. This is not gquite certain,
however, nor is the direction of change, since three of
the changes ~-- those for the Atlantic Provinces, the
Prairies and British Columbia -- tended to move observa-
tions closer to the average, and the remaining two --
those for Ontario and Quebec -- to move further away
from it. To check on the net result, a regression of
the unweighted variance of regional unemployment rates
on their (simple) mean! was fitted, and a shift or trend
was introduced in January 1969. The results shown in
Table 3.4 suggest that there has been a decline in
variance for given values of mean unemployment after
1968 and that a trend captures this effect better than
a shift.?2 1In trend form, the change remains significant
even after an autoregressive transformation of the data.

It is worth noting, parenthetically, that while
the value of the variance is certainly dependent upon
that of the mean, the correlation is far from perfect,
even with data in original form. It follows that some-
thing might be gained by including a measure of regional
dispersion in Phillips curve re?ressions in order to
capture the aggregation effect.

IThere is some ambiguity in the literature as to whether simple or
weighted measures of dispersion are more appropriate for regional
analysis. See, e.g., S. E. Chernick, Interregional Disparities in
Income, Economic Council of Canada Staff Study No. 14 (Ottawa:
Queen's Printer, 1966), p. 14.

2pn analysis of residuals suggested that there was some danger of
spurious results because the relationship was nonlinear. The
introduction of a squared mean term, however -- either instead of,
or in addition to, the linear relation -- did not alter the results.

3see the discussion on pp. 5 and 6 above and articles cited on
p. 35 above.
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The Structure of Unemployment

4. Occupation and Industry

The results for occupations and industries are
shown in Tables 3.5 to 3.7 and can be reported upon
rather briefly. The quarterly average unemployment rates
for each occupational and industry group were regressed
on the average unemployment rate for Canada (including
those who have never worked).l! To avoid problems of
spurious correlation, the other groups were also re-
gressed on the specific rates for the Craftsmen group?
and for Manufacturing, respectively. The results are
largely what one would expect and are consistent between
the two sorts of regression. The rates for Labourers,
Transportation, and Craftsmen show above-average --
and those for the other occupational groups, below-
average -- amplitudes of fluctuations.3? Of the industry
groups, Construction shows much-above-average fluctua-
tions; Primary Industries, Transportation, and Manufac-
turing, about-average; and Trade and the Service Indus-
tries, much-below-average.

The fit of the regressions appears good,
perhaps because of the inclusion of seasonal influences
in the explanation. The Durbin-Watson statistics are
not entirely satisfactory, but it was not thought worth-
while to correct for autocorrelation in view of the
limited interest of the results, from the point of view
of this Study. There were no indications of changes in
structure and none were formally tested for.

The relations between the variances of occupa-
tional and industrial unemployment rates and their means
are shown in Table 3.7. It will be seen that the cor-
relation is very high; and the seasonal effects, few of
which are significant, appear to contribute little to
this result. This would suggest that there is little
to be gained by including measures of occupational and
industrial scatter in Canadian trade-off equations.

IThe classification of unemployed persons by industry and occupation
is based upon their last employment and so leaves out those who
have never had a job. Thus total unemployment includes, in addi-
tion to the several occupational or industrial categories, a resi-
dual class of "never worked".

2Craftsmen, production process and related workers.
3See fn. 2, p. 42 above, for qualification of this statement.
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The Structure of Unemployment

The fit seems even better if the square of mean unemploy-
ment is substituted for the mean! and, in the case of
industries, the result of including both is even better.

5. Duration

There is no clear correspondence between the
duration of unemployment and "structural" or "chronic"
unemployment.? One might suppose, with Holt,3 that pro-
longed unemployment will lead to a lowering of a job-
seeker's aspirations and thus, in the aggregate, exert
a more depressing effect on wages than shorter unemploy-
ment of the same magnitude. But it is far from clear
whether the impact on individual aspirations of long
uninterrupted unemployment is any more shattering than
that of repeated shorter spells of unemployment inter-
spersed with brief job-holding and loss of work. Yet the
two patterns would show a very different structure of un-
employment by duration. And the really long-term un-
employed may well cease to affect the labour market at
all. Those on temporary layoff may also exert no direct
pressure on the market since they are not seeking work.
But employers laying off men may well simultaneously
cancel their vacancies. Thus a given level of unemploy-
ment, more of which is in the form of layoffs, might well
represent no tighter labour market than if more of the
unemployed sought work and vacancies were correspondingly
higher.

1In the case of occupations, this improvement may be illusory, since
the increase in the coefficient of multiple correlation is accam-
panied by a decline in the Durbin-Watson statistic.

2See G. P. Penz, Structural Unemployment, Theory and Measurement,
Canada Department of Manpower, Ottawa, 1969, for one point of view
on this general question., More recently, Hall concluded from a
study of American data that: "Chronic inability to find a job is
not a problem faced by a significant number of people when the
econcmy is at full employment. The real problem is that many
workers have frequent short spells of unemployment.” R. E. Hall,
"Why Is the Unemployment Rate So High at Full Employment",
Brookings Papers on Economic Activity 3(1970):369-402, esp. p. 387.

3C. C. Holt, "Job Search, Phillips' Wage Relation, and Union
Influence", Phelps, Microeconomic Foundations..., pp. 53-123 and
elsewhere,
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In spite of this lack of clarity! as to the
connection between duration of unemployment and the trade-
off, some analysis of the duration structure of unemploy-
ment was carried out. The author's general predilection
is to view "very long" and "temporary" unemployment as
leading to a more unfavourable trade-off at a given level
of unemployment than "medium-term" unemployment. He is
less clear whether the category of "more than six months"
in Canadian data represents "very long" unemployment.

In any event, it turns out that the relations
between unemployment of various durations, like those
between occupation and industry groupings, reveal little
that is novel or of particular interest to this Study.
Selected regressions are shown in Tables 3.8 and 3.9.
Both use average quarterly data for 1953 to 1969. The
first show regressions of the number of unemployed in
each duration category on total unemployment, seasonal
dummies, and a time trend; the second, regressions of
the percentage of all unemployed in each category on the
unemployment rate and time series variables.

The absolute number of persons on temporary
layoff and in each category of work-seekers? increases
with the total of the unemployed. The constants in the
original equations are positive for layoffs and for those
seeking work for less than a month, suggesting that the
unemployed in these two categories decline as a fraction
of the total as the total number of unemployed increases.
For those seeking work for four to six months and for
more than six months, the constants are negative. They
are indeterminate’ for those seeking work for one to
three months, and become so for those on layoffs and
those seeking more than six months under autoregressive
transformation needed to reduce autocorrelation in the
residuals.

1angd, in part, it must be confessed, because it was done when I
thought the link was clearer.

2These are (1) under one month, (2) one to three months, (3) four
to six months, and (4) more than six months.

SUnfortunately, from the point of view of the clarity of this
particular piece of interpretation, the regressions upon which
these camments are based were fitted with quarterly dumies. Thus
it is possible for the constants to be positive for same quarters
and negative for others.
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Since the number of unemployed is not a very
convenient indicator of tightness in the labour market,
another set of regressions was run, relating the percen-
tage distribution of unemployment by duration category
to the unemployment rate. The results, to the extent
that they are comparable, are largely consistent.l! Those
on temporary layoff and those seeking work for less than
a month each become a smaller fraction of the unemployed
as the unemployment rate increases. The fraction of all
unemployed seeking work for one to three months appears
to be unaffected by the unemployment rate. Those seeking
work for each of the two longer periods become a larger
fraction of the total as the rate rises.?

Neglecting the spurious correlation involved,
the two sets of relations fit rather well. For some
categories, the fit is improved or not much reduced by
the introduction of leads and lags which, formally at
least, free the regressions from spurious correlation.
Most of the trends tried proved insignificant in both
sorts of regressions.?® Table 3.8 suggests a gradual
increase in the number seeking work for less than a
month, exactly offset by the gradual decline in the
number of those seeking for four to six months. In
Table 3.9 there is some (uncertain) evidence of a
gradual decline in the relative importance of layoffs
and increase in the relative importance of those seeking
work for over six months, at given rates of unemployment.

Finally, Table 3.9 shows that the median number
of months in unemployment is positively related to the
unemployment rate, and, even more strongly so, to the
rate lagged a quarter.

lppart from the fact that they contain different explanatory
variables, the two sets of equations suffer from difficulties
of spurious correlation with opposite biases.

2The relation of the fraction seeking work for six months or more
to the unemployment rate does not persist after autoregressive
transformation, however.

350 also did some tentative indications of a shift after 1967 in

the regressions pertaining to the number on layoff and seeking for
over six months.,
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6. Conclusions

What, then, can one conclude from this rather
lengthy discussion of the structure of unemployment?
First, it would appear that relatively high (and rising)
unemployment rates in Canada might in recent years have
been associated with lower (and declining) American un-
employment rates than before. Statistical difficulties
render this finding uncertain, however. Given the close
connection between the two economies, this may well have
resulted in an upward movement in any simple-minded
Canadian trade-off including only domestic variables.
But the trade-offs examined in the previous chapter in-
clude American wage changes explicitly and so would not
be vulnerable to such a shift.

Second, there is some evidence that the scatter
as well as the mean (or weighted mean) of regional un-
employment rates might be worth including in the trade-
off. But the evidence suggests that this variance de-
clined lately for given mean values, and that should
improve the trade-off, if anything. Similarly, the
decline that the regressions show recently in the rela-
tive unemployment in the Atlantic region, often cited as
the principal site of structural unemployment, should,
if anything, improve the trade-off.! The deterioration
in the relative position of Quebec may serve to offset
this, however.

Tentative as these indications are, they are
the most definite ones discovered of any impact of
changes in the structure of unemployment on the trade-
off. ©No change was found in either occupational or in-
dustrial structure. The difficulties of interpreting
the impact of the composition of unemployment by duration
on the trade-off have already been mentioned. One might
argue that if there were a decline in the fraction of
the unemployed on temporary layoff and an increase in
those seeking more than six months, these would qualita-
tively offset one another, since neither group has much
impact on wages. Alternatively, one might stick with
the simple hypothesis of declining aspirations and argue
that both these trends would cause the trade-off to
drift downward. The almost exact trend replacement of

11t is possible, of course, that there is now as much or more
structural unemployment in the Atlantic region although its total
unemployment rate has genuinely moved towards the average.
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those seeking four to six months by those seeking less
than a month might push up the trade-off.

In brief, one might conclude that this chapter
has shown no good reason to suppose that the trade-off
has altered because of changes in structure of unemploy-
ment. One would be on even stronger ground if one argued
that it has shown no reason to suppose that the trade-off
might have deteriorated because of such changes.
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APPENDIX TO CHAPTER 3

Age-Sex Groupings

The recent publication of a set of monthly un-
employment figures by broad age group and sex! makes it
possible to investigate this category. The case for
doing so is that, whether or not age-sex characteristics
of workers are, in fact, related to their technical
qualifications as productive agents, they are perceived
to be so related and hence relevant to the workers'
ability to obtain employment, even when the labour market
is generally tight.?2

The work reported upon in this Appendix, in
somewhat abbreviated form, parallels closely that re-
ported in the body of Chapter 3:

(1) Unemployment rates for each age-sex group were
regressed upon those<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>