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ABSTRACT

The paper considers age-sex patterns of fluctuation of employment, unemployment, labour force
participation, hours worked per employee, and hours worked per capita. The patterns are extracted (by
regression) from annual data for the period 1976-2011 and expressed in the form of group-to-aggregate
elasticities. An additive relationship among the elasticities is noted and used to decompose the variation
of per capita hours worked into source contributions. On that basis, participation and employee hours
are found to be significant contributors generally over the working age range, but especially among
young workers. The results suggest a considerable amount of "hidden" unemployment during cyclical
downturns.
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1. INTRODUCTION

We are concerned in this paper with age-sex patterns of employment and unemployment
fluctuations in Canada, as extracted from Labour Force Survey data covering the period 1976 to 2011.
More specifically, we are concerned with what happens to male and female workers of different ages
when aggregate rates of employment and unemployment change. A plot of Canadian unemployment
rates indicates two major cycles over the period (1980s, 1990s), two minor cycles (1970s, early years of
the 2000-2010 decade), and a “medium” but (as of 2011) incomplete cycle; the aggregate rate varied
from a low of 6.0 percent in 2007 to a high of 12.0 percent in 1983. (See Figure 1.) Men and women of
different ages reflected these aggregate fluctuations in different ways and different degrees; details can
vary with circumstances from one cycle to another but the broad patterns of labour force behaviour are
relatively stable — and it is the broad patterns that this paper is about. (Hoynes, Miller, and Schaller,
2012, did a comparative study of patterns of this type in the U.S. during the “Great Recession” of 2007
and the recession of the 1980s, and found the patterns of different demographic groups to be
“remarkably stable across three decades of time.”)

We begin by establishing a framework in which the fluctuations of employment groups can be
related to fluctuations at the aggregate level. We define the unemployment relationships in terms of
elasticities — elasticities of the group rates with respect to the aggregate rate. We then observe that
average hours worked per member of the population — “work intensity”, as we call it — can be
decomposed into three components: labour force participation, the employment rate, and average
hours per employee. We show how this relationship can be used to decompose work intensity
elasticities into corresponding component elasticities, and to assess their relative contributions. We
describe the data we use, discuss the methods for calculating the elasticities, and present and interpret
the results. A final summing-up section highlights what we think are the most important of the results.

2. SETTING UP THE ANALYSIS

The unemployment rate, as conventionally defined, is u = U/L, where U is the number
unemployed and L = E + U is the number in the labour force, E being the number employed.
Attaching subscripts s for sex, x for age, and letting the unsubscripted symbols refer to aggregate-level
variables, we can ask how the ug, variables vary when there is a change in u. That is the first question of
interest in this paper. However, there is an issue to be dealt with: the ug, rates are components of u, in
that u = X5, Qg lUsy, Where ag, = Lg, /L, the s,x labour force share. Our data period is 1976-2011 and
there have been long-run changes in labour force composition over that period, most notably increases
in the shares of women. One might expect therefore that the relationships between the u,, and u rates
would have changed over the three and a half decades, for that reason, and it is desirable to replace u
with a standardized rate from which the labour force share changes have been removed. We define the
standardized rate (in any year) as U = Y5 » Gs,Usy, Where dg, is the average s,x labour force share over
the 36 years. The modified first question of interest is then how the age-sex unemployment rates vary
when there is a change in the aggregate rate after the effects of changes in labour force composition
have been removed from that rate. (The s,x rates are still components of i, of course; we discuss that



below.) To make the question more specific we rephrase it in terms of elasticities: What are the
proportional changes in the ug, rates when there is a change of one percent in the i rate?

The second question of interest to us is how the “work intensity” of the population is affected
when there is a change in the aggregate employment rate. Let w = H/N be work intensity, the annual
average number of hours worked (H) per member of the population (N), let p = L/N be the labour
force participation rate, lete = E/L = 1 — u be the employment rate, and let h = H/E be the number
of hours worked per person employed. The variables are connected by the identity w = peh. Using the
same subscripting convention as before, and taking logs on both sides, we may write

Inwg, = Inps, + lneg, + Inhg, (1)

Now consider how each of the variables in this equation is affected when the aggregate employment
rate changes, or rather the standardized aggregate employment rate, since again we wish to eliminate
the effects of changes in labour force composition. The standardized aggregate employment rate is

e =1 —u,as we define it (for consistency with the standardized unemployment rate), and taking the
derivative of each term with respect to e yields the equation

N(Wsx, €) = N(Psx, €) + N(esx, )+ N(hsy,€) (2)

where n(ws,, &) = dlnws, /dIne is our symbol for the elasticity of wg, with respect to &, and similarly
for the other terms in the equation. The convenience of equation (2) is that it allows the elasticity of
work intensity to be additively decomposed into participation rate, employment rate, and hours-per-
employee component elasticities.

It is informative, before moving on, to compare the series of standardized aggregate
unemployment rates with the unstandardized series. Figure 1 make the comparison. Standardization
does not alter the general time profile but it does have some effect, and at least gives the satisfaction of
knowing that one type of possible distortion has been removed.

3. THE DATA

The data set on which our calculations of elasticities are based is drawn from the Canadian
Labour Force Survey master files, available at the Statistics Canada Research Data Centre at McMaster
University. The set includes annual average estimates of population, labour force, employment,
unemployment, and hours of employment for the period 1976 to 2011, by age and sex. There are two
forms of hours reported by the survey, actual and usual. We experimented with both, found little
difference in results, and eventually chose actual hours as the more appropriate definition for our
purposes. (For an analysis and reconciliation of the alternative definitions, see Galarneau, Mayard, and
Lee, 2005.)

The data reflect the coverage restrictions of the Labour Force Survey: institutional population,
full-time members of the Canadian Armed Forces, and persons living on reserves and other aboriginal



settlements in the provinces are excluded. Also excluded from national survey estimates are persons
living in the Territories. (For additional information about the Labour Force Survey, see Statistics Canada,
2008.) The various ratios used in our analysis are calculated by us.

4. ESTIMATING THE ELASTICITIES
A generic form of the equations used to estimate the unemployment elasticities is the following:
fusy) = g@ +yt + 5t2 (3)

where f(.) and g(.) are selected functions and time and time squared are included to capture longer-
term trends. We tried a variety of function combinations, calculating elasticities for each: linear, log/log,
log/linear, linear/logit, and others. Our interest is in general patterns (the signs of the elasticities,
whether they are less than or greater than one, comparisons across age groups and between the sexes)
and the patterns were essentially similar, regardless of the function combination. Our final choice was
the simplest convenient one, log/log:

Inug, = a + Blnu + yt + 5t? (4)
The elasticities are then given directly by the B coefficients.

A similar choice was made for the effects of the standardized aggregate employment rate. Using
the same coefficient symbols as in equation (4),

Inys, = a + flné + yt + 5t? (5)
where y = w, p, e, h, with s,x subscripts attached. Again the elasticities are the B coefficients.

Initial calculations indicated autocorrelation of residuals as a common feature of the regression
estimates of equations (4) and (5). At least one reason for that is likely the two-stage Labour Force
Survey sample design. Primary sampling units (PSUs) are selected randomly at the first stage and
dwellings within the PSUs are then selected by a further random procedure. A dwelling, once selected,
remains in the sample for six consecutive months, and is then replaced. Even though our data are
annual averages there is some overlap of respondent dwellings from one year to the next; residents of a
dwelling entering the sample in October of one year, for example, will be surveyed in October,
November, and December of that year, and again in January, February, and March of the next.
Moreover, once a PSU has been selected, it remains in the sample; dwellings rotated out after six
months are replaced by other randomly selected dwellings in the same PSU until the PSU has been
exhausted and another PSU selected to replace it. A PSU stays in the sample for a considerable length of
time and its effects on sample estimates persist. Both the six-month rotation of dwellings and the
longer-period rotation of PSUs can thus contribute to autocorrelation in the sampling error of the survey
estimates, and hence in the regression residuals. There may be other reasons for the autocorrelation in
the residuals but this is likely one of them.



There were 12 age groups identified initially in our analysis for each of the two sexes, 24 groups
in all, and five separate types of series (u, w, p, e, h) for each group. In total there were then 120
individual series and 120 regression equations. Some of the series of regression residuals gave clear
evidence of second-order autocorrelation and for convenience we adopted a uniform estimation
procedure to allow for that. The procedure is the iterated form of the second-order Prais-Winsten
estimator, a variant of the Cochrane-Orcutt estimator. (The second-order Prais-Winsten estimator
preserves the first two observations, whereas the Cochrane-Orcutt method would drop them. The
estimator is implemented in SHAZAM, Version 11; see Whistler et al., 2011.) We experimented also
with ordinary least squares and the first-order P-W estimator; the estimated coefficients were quite
similar to the second-order P-W estimates but the latter were preferred because of the autocorrelation
properties of the residuals, and the results reported below are based on them.

The sex-age specific unemployment rates, u,, are components of the aggregate standardized
unemployment rate, i, implying that the dependent variable in equation (4) for a particular group is
regressed on an independent variable of which it is a part. A similar observation applies to the eg,
dependent variables in equation (5): each is itself a component of €. In both cases, though, each of the
s,x groups is only one out of the 24 from which the overall standardized variables are constructed so
that the direct connection is necessarily slight. Also, one might imagine these two sets of equations as
constituting blocks within a larger (unspecified) block-recursive macro model; aggregate employment
and unemployment could be thought of as having been generated at a higher level in the block
recursive sequence in this hypothetical model and then fed (in standardized form) to the lower-level
sex-age equation blocks, with no feedback to the aggregates in the model, thus avoiding endogenous
connections. Whether or not one likes that way of looking at the situation the components-to-aggregate
links are weak. We like the idea of regressing the components on the aggregates because we think that
is a straightforward way of looking at the issues of interest: one considers a change in the aggregate
unemployment rate, for example, and asks what that implies for the unemployment rates of young
workers, older workers, etc.

Equation (5) involves regressing all of the dependent variables on a common set of independent
variables. Given equation (1) that implies that a total (Inwg,) and each of its three components
(Inpgy, Ines,., Inhy,) are regressed on the same set of variables. A well-known result from regression
theory is that the adding-up restriction would hold exactly if the estimator were linear (ordinary least
squares); in particular, it would hold for the B coefficients and equation (2) would then be satisfied
exactly. Our estimator is nonlinear though, and so the elasticity estimates will satisfy equation (2) only
approximately. There are two ways of estimating 1n(ws,, €): (a) the direct way, by carrying out the
regression for Inwy,, as in equation (4), and using the B coefficient; (b) the indirect way, by adding up
the B coefficients from the separate regressions for Inps,, [nes,, and Inhg,. We have calculated the
estimates in both ways (the estimates are similar) but show here the indirect ones, thus preserving the
theoretically exact adding-up property in the reported results. (We show also t-ratios based on the
direct method.)



5. RESULTS

Results for unemployment rates are provided in Table 1, separately for males and females. The
table shows the mean unemployment rates over the 36 years of the data period for 10 age groups from
15-19 to 60-64. (The groups 65-69 and 70 and over are omitted from this table and the later ones;
results for those groups were deemed unreliable because of the small numbers involved.) The table
shows also the calculated elasticities based on equation (4), and two sets of t-ratios, relating to two
alternative null hypotheses: Hq:0, representing elasticity = 0, and Hy:1, representing elasticity = 1. (The
latter null is the relevant one for a test of whether a group unemployment rate moves in proportion to
the aggregate rate, vs. the alternative hypothesis of less than or more than in proportion.)

It is important not to overinterpret the results: the t-ratios do not have the t or normal
distribution probabilities, except asymptotically, so caution in their interpretation is indicated. Having
said that, the table does suggest some interesting patterns. One is that the elasticities for female
unemployment rates are, in every age group, lower than the corresponding male elasticities, even
though the average unemployment rates for females are higher in half of the age groups. Moreover, the
male elasticities are greater than one in all of the age groups over 20 while the female elasticities are,
without exception, less than one. The t-ratios for tests of proportionality are relatively low at older ages
but overall the male/female patterns are consistent. When the aggregate unemployment rate rises,
rates for males over 20 rise more than proportionally, female rates less than proportionally.

The elasticities for 15-19-year-olds are especially interesting. Males in that age range have by far
the highest average unemployment rate of any group (19.1 percent) but the lowest of all the response
elasticities when the aggregate rate changes. Females 15-19 also have the highest mean unemployment
rate for their sex and the lowest elasticity. The reasons for these (perhaps surprising) results become
clearer below.

We turn now to Tables 2 and 3, showing results based on equation (5). The elasticities in these
tables are with respect to the (standardized) aggregate employment rate. The elasticities for work
intensity are shown in the final column of each table and their component elasticities in the earlier
columns — elasticities of participation rates, employment rates, and hours per employee. Hy:0 t-ratios
are shown for all three components, as well as Hq:1 ratios for the employment rate elasticities.

A decrease in the aggregate employment rate is the obverse of an increase in the aggregate
unemployment rate. When the aggregate unemployment rate rises and the employment rate falls there
are three effects for males (Table 2): the employment rate in every age group falls too (the elasticities
are positive) but participation rates and average hours worked also fall, at least for ages under 60. The
declines in participation can be interpreted as widespread net “discouraged worker” effects — net of any
“additional worker” effects, that is, to use those time-honoured labels. The declines in average hours
worked per employee can be interpreted as the net effects of reductions of hours for those still
employed and a possible shift in the full time/part time worker distribution if full time workers were to
be laid off in greater proportions than part time workers. The declines in its three components means
that work intensity declines by more than the decline in the aggregate employment rate alone, in all



cases , and much more so among younger groups. Work intensity falls by 6.0 times the proportional
decrease in the aggregate employment rate, for males 15-19, and 3.3 times for males 20-24. Reduced
participation no doubt reflects in part decisions to stay in school longer, or return to school, when the
labour market offers fewer job possibilities.

The results for females (Table 3) are broadly similar but different in detail. As with males, the
participation rate effects appear strong for 15-19-year-olds. For ages older than that they lack any
statistical significance although the fact that the elasticities are positive for every age group under 60
does tempt us with an informal suggestion of consistency with the male rates. The effects on hours per
employee are generally significant (by conventional standards) and the elasticities are uniformly positive
for all age groups, implying again consistency with the male results. An elasticity of 4.7 for 15-19-year-
old females indicates strongly that the effect on work intensity for that group goes well beyond the
direct effect of the reduced employment rate.

Another way of looking at the results in Tables 2 and 3 is to rework them to show the
proportional contribution of each component elasticity to the overall elasticity of work intensity in an
age group. We do that in Table 4, showing the contributions in percentage form — component elasticities
as percentages of intensity elasticities. For males under 20, employment fluctuations account for 40
percent of the fluctuations in work intensity, a full 60 percent thus being attributable to fluctuations in
participation and hours of employment (in roughly equal proportions). For males 20 and over, the direct
employment effect accounts (very roughly) for 60 to 70 percent among the age groups. For females
under 20, the direct employment effect is an even smaller proportion than for males under 20, only 27
percent; almost three quarters of work intensity fluctuations are attributable to fluctuations in
participation and hours (again, in roughly equal proportions). For females 20 and over, direct
employment fluctuations account for some 55 to 65 percent of work intensity fluctuations, the balance
being the result mostly of variations in average hours of employment.

6. SUMMING UP

Changes in employment and unemployment at the aggregate level are distributed unevenly
among workers of different ages and sexes, based on calculated elasticities. Male employment and
unemployment rates are more elastic than female rates with respect to the aggregates; a one percent
change at the aggregate level has a greater effect on male rates than on female rates at all ages. The
male unemployment elasticity exceeds one in every age group except the youngest while the female
elasticity is less than one in every group, and this holds even though the level of the unemployment rate
is higher for females in five out of ten age groups. (In general, levels and elasticities have little
connection.) The male work force is simply more sensitive to changes over the employment cycle than
the female work force.

Teenage responses stand out in the tables. The average unemployment rate for teenage males
was by far the highest rate for any male group over the period 1976-2011 but the elasticity with respect
to the aggregate rate was the lowest of any group. For females of the same age the average

7



unemployment rate was again the highest, the elasticity the lowest. In a period of high cyclical
unemployment the recorded unemployment rates for the youngest workers would mask a considerable
amount of “hidden” unemployment, as represented by withdrawals from the labour force and
reductions of average hours for those still employed.

The work intensity of the population (our term for average hours per capita) reflects not only
changes in employment but also changes in labour force participation and average hours per employee.
It is therefore more elastic than employment alone at all ages, and especially at younger ages. For males
20 and over, employment variation accounts directly for only about 60 or 70 percent of the variation in
work intensity, depending on the age group, and for males under 20 it accounts for only 40 percent; a
full three-fifths of the variation in intensity for this group is thus attributable to changes in participation
and employee hours. For females the situation is generally similar for ages over 20 but even more
extreme for the under-20s: only about a quarter of the variation in intensity is attributable to changes in
employment, three-quarters to changes in participation and employee hours. Overall, the implications
of the employment cycle for average hours worked by the population (and hence average income)
exceed by a wide margin the direct effects of the changes in rates of employment and unemployment.
There is much more going on behind the scenes than the employment and unemployment rates alone
would indicate.



REFERENCES

Galarneau, Diane, Jean-Pierre Mayard, and Jin Lee (2005), “Whither the Work Week?”, Perspectives on
Labour and Income, June, Statistics Canada, catalogue no. 75-001-XIE.

Hoynes, Hilary, Douglas Miller, and Jessamyn Schaller (2012), “Who Suffers During Recessions?”, NBER
Working Paper, no. 17951.

Statistics Canada (2008), Methodology of the Canadian Labour Force Survey, Statistics Canada: Ottawa,
catalogue no. 71-526-X.

Whistler, Diana, Ken White, David Bates, and Madeleine Golding (2011), SHAZAM Version 11 Reference
Manual, SHAZAM Analytics, Ltd.: Cambridge, England.



14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
2.0%
0.0%
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Table 1:Age Group Mean Unemployment Rates and Elasticities with Respect to the Standardized
Aggregate Unemployment Rate (i1)

Males Females
Mean Mean
Age unemployment t—ratio  t-ratio unemployment t—ratio  t-ratio
group rate (%) Elasticity Hy:0 Ho: 1 rate (%) Elasticity Hy: 0 Hy: 1
15-19 19.1 0.93 14.0 -1.0 15.9 0.59 6.8 -4.6
20-24 135 1.14 18.3 23 10.3 0.86 14.6 -2.5
25-29 9.5 1.29 17.0 3.8 8.6 0.74 9.1 -3.3
30-34 7.5 1.37 19.5 5.3 8.0 0.89 14.3 -1.9
35-39 6.7 1.18 23.0 3.5 7.5 0.82 13.8 -2.9
40-44 6.3 1.15 19.9 25 6.8 0.74 154 -5.3
45-49 5.9 1.20 38.6 6.6 6.4 0.79 9.4 -2.4
50-54 6.0 1.16 21.0 2.8 6.3 0.87 11.6 -1.7
55-59 6.7 1.25 155 3.1 6.5 0.91 10.3 -1.0
60-64 7.1 1.13 10.3 1.2 6.1 0.95 7.2 -0.4
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Table 2:Age Group Elasticities with Respect to the Standardized Employment Rate (¢ = 1 — %): Work
Intensity and its Components, Males

Participation rate (p) Employment rate (e) Hours per employee (h) Work intensity (w)
t —ratio t —ratio t —ratio t —ratio t —ratio

Agegroup Elasticity Hy:0 Elasticity Hy: 0 Hy:1 Elasticity Hy: 0 Elasticity Hy: 0
15-19 1.68 4.3 2.41 11.9 6.9 1.93 7.7 6.02 9.7
20-24 0.49 3.3 2.04 15.7 8.0 0.74 4.0 3.27 10.8
25-29 0.31 4.3 1.51 17.5 5.9 0.47 4.2 2.29 14.8
30-34 0.32 4.9 1.21 20.7 3.5 0.51 3.8 2.04 16.5
35-39 0.20 3.2 0.92 21.6 -1.9 0.50 3.1 1.62 12.7
40-44 0.18 2.9 0.83 17.3 -3.6 0.38 3.0 1.39 12.4
45-49 0.16 2.7 0.81 27.6 -6.6 0.29 2.0 1.26 8.6
50-54 0.06 0.5 0.79 23.3 -6.0 0.23 1.4 1.08 7.2
55-59 0.19 1.1 0.93 13.8 -1.1 0.34 1.9 1.46 6.4
60-64 -0.05 -0.1 0.91 10.9 -1.0 0.53 3.1 1.39 2.4

Note: Elasticities for work intensity are obtained by summation, which preserves the theoretical
adding-up restriction; t-ratios are based on the direct elasticity estimates.
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Table 3:Age Group Elasticities with Respect to the Standardized Employment Rate (¢ = 1 — %): Work
Intensity and its Components, Females

Participation rate (p) Employment rate (e) Hours per employee (h) Work intensity (w)
t —ratio t —ratio t —ratio t —ratio t —ratio

Agegroup Elasticity Hy:0 Elasticity Hy: 0 Hy:1 Elasticity Hy: 0 Elasticity Hy: 0
15-19 1.72 4.9 1.24 6.6 1.3 1.71 5.6 4.67 7.0
20-24 0.16 0.8 1.07 14.3 1.0 0.44 2.1 1.67 5.8
25-29 0.24 1.2 0.78 10.5 -2.9 0.37 1.9 1.39 2.9
30-34 0.17 0.8 0.82 15.2 -34 0.37 2.3 1.36 4.7
35-39 0.10 0.6 0.72 14.2 -5.5 0.41 2.8 1.23 4.8
40-44 0.04 0.2 0.59 16.5 -11.6 0.33 2.0 0.96 4.3
45-49 0.03 0.2 0.58 9.1 -6.6 0.44 2.9 1.05 4.7
50-54 0.12 0.5 0.63 11.5 -6.6 0.40 2.0 1.15 3.3
55-59 0.16 0.5 0.68 9.7 -4.6 0.46 2.9 1.30 4.2
60-64 -0.14 -0.2 0.67 7.7 -3.8 0.63 3.0 1.16 1.6

Note: Elasticities for work intensity are obtained by summation, which preserves the theoretical
adding-up restriction; t-ratios are based on the direct elasticity estimates.
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Table 4:Work Intensity Elasticities with Respect to the Standardized Aggregate Employment Rate
(é = 1 — u): Percentage Distributions Among Component Elasticities

Males Females
Hours per  Work Hours per  Work

Age Participation ~ Employment employee intensity Participation ~ Employment employee intensity
group rate (p) rate (e) (h) (w) rate (p) rate (e) (h) (w)
15-19 27.9 40.0 321 100.0 36.8 26.6 36.6 100.0
20-24 15.0 62.4 22.6 100.0 9.6 64.1 26.3 100.0
25-29 13.5 65.9 20.5 100.0 17.3 56.1 26.6 100.0
30-34 15.7 59.3 25.0 100.0 125 60.3 27.2 100.0
35-39 123 56.8 30.9 100.0 8.1 58.5 333 100.0
40-44 12.9 59.7 27.3 100.0 4.2 61.5 34.4 100.0
45-49 12.7 64.3 23.0 100.0 2.9 55.2 41.9 100.0
50-54 5.6 73.1 213 100.0 104 54.8 34.8 100.0
55-59 13.0 63.7 233 100.0 123 523 354 100.0
60-64 -3.6 65.5 38.1 100.0 -12.1 57.8 543 100.0

14



QSEP RESEARCH REPORTS - Recent Releases

Number Title Author(s)
(2007)
No. 413:  Gender Inequality in the Wealth of Older Canadians M. Denton
L. Boos
No. 414:  Which Canadian Seniors are Below the Low-Income M. Veall
Measure?
No. 415:  On the Sensitivity of Aggregate Productivity Growth Rates F.T. Denton
to Noisy Measurement
No. 416: Initial Destination Choices of Skilled-worker Immigrants L. Xu
from South Asia to Canada: Assessment of the Relative K.L. Liaw
Importance of Explanatory Factors
No. 417:  Problematic Post-Landing Interprovincial Migration of the K.L. Liaw
Immigrants in Canada: From 1980-83 through 1992-95 L. Xu
No. 418: The Adequacy of Retirement Savings: Subjective Survey S. Alan
Reports by Retired Canadians K. Atalay
T.F. Crossley
No. 419: Ordinary Least Squares Bias and Bias Corrections for iid L. Magee
Samples
No. 420: The Roles of Ethnicity and Language Acculturation in X. Ma
Determining the Interprovincial Migration Propensities in K.L. Liaw
Canada: from the Late 1970s to the Late 1990s
No.421: A Note on Income Distribution and Growth W. Scarth
No. 422: Is Foreign-Owned Capital a Bad Thing to Tax? W. Scarth
No. 423:  Looking for Private Information in Self-Assessed Health J. Banks
T. Crossley
S. Goshev
No. 424:  An Evaluation of the Working Income Tax Benefit W. Scarth
L. Tang
No. 425:  Exploring the Effects of Aggregation Error in the F.T. Denton
Estimation of Consumer Demand Elasticities D.C. Mountain
(2008)
No. 426:  An Application of Price and Quantity Indexes in the F.T. Denton
Analysis of Changes in Expenditures on Physician C.H. Feaver
Services B.G. Spencer

15



QSEP RESEARCH REPORTS - Recent Releases

Number Title Author(s)
No. 427: What Is Retirement? A Review and Assessment of F.T. Denton
Alternative Concepts and Measures B.G. Spencer
No. 428:  Pension Benefit Insurance and Pension Plan Portfolio T. Crossley
Choice M. Jametti
(2009)
No. 429:  Visiting and Office Home Care Workers’ Occupational I.U. Zeytinoglu
Health: An Analysis of Workplace Flexibility and Worker M. Denton
Insecurity Measures Associated with Emotional and S. Davies
Physical Health M.B. Seaton
J. Millen
No. 430:  Where Would You Turn For Help? Older Adults’ M. Denton
Knowledge and Awareness of Community Support J. Ploeg
Services J. Tindale
B. Hutchison
K. Brazil
N. Akhtar-Danesh
M. Quinlan
No.431: New Evidence on Taxes and Portfolio Choice S. Alan
K. Atalay
T.F. Crossley
S.H. Jeon
No. 432:  Cohort Working Life Tables for Older Canadians F.T. Denton
C.H. Feaver
B.G. Spencer
No. 433:  Population Aging, Older Workers, and Canada’s Labour F.T. Denton
Force B.G. Spencer
No. 434:  Patterns of Retirement as Reflected in Income Tax F.T. Denton
Records for Older Workers R. Finnie
B.G. Spencer
No. 435:  Chronic Health Conditions: Changing Prevalence in an F.T. Denton
Aging Population and Some Implications for the Delivery B.G. Spencer
of Health Care Services
No. 436: Income Replacement in Retirement: Longitudinal F.T. Denton
Evidence from Income Tax Records R. Finnie
B.G. Spencer

16



QSEP RESEARCH REPORTS - Recent Releases

Number Title Author(s)
(2010)
No. 437:  Understanding the Outcomes of Older Job Losers M. Brzozowski
T.F. Crossley
No. 438:  Employer Pension Plan Inequality in Canada M. Denton
J. Plenderleith
No. 439:  Retirement Decisions of People with Disabilities: M. Denton
Voluntary or Involuntary J. Plenderleith
J. Chowhan
No. 440:  Where Would You Turn for Help? Older Adults’ M. Denton
Awareness of Community Support Services J. Ploeg
J. Tinsdale
B. Hutchison
K. Brazil
N. Akhtar-Danesh
M. Quinlan
J. Lillie
J. Millen Plenderleith
L. Boos
No. 441:  Older Adults’ Awareness of Community Health and J. Ploeg
Support Services for Dementia Care M. Denton
J. Tinsdale
B. Hutchison
K. Brazil
N. Akhtar-Danesh
J. Lillie
J. Millen Plenderleith
No. 442:  Age of Pension Eligibility, Gains in Life Expectancy, and F.T. Denton
Social Policy B.G. Spencer
No. 443:  The Private Cost of Long-Term Care in Canada: Where N. Fernandes
You Live Matters B.G. Spencer
No. 444: Is There an Age Pattern in the Treatment of AMI? M. Grignon
Evidence from Ontario B.G. Spencer
L. Wang
(2011)
No. 445:  Taxing a Commodity With and Without Revenue F.T. Denton
Neutrality: An Exploration using a Calibrated Theoretical D.C. Mountain

Consumer Equilibrium Model

17



QSEP RESEARCH REPORTS - Recent Releases

Number Title Author(s)

No. 446: The Age Pattern of Retirement: A Comparison of Cohort F.T. Denton

Measures R. Finnie
B.G. Spencer

No. 447:  Aggregation and Other Biases in the Calculation of F.T. Denton
Consumer Elasticities for Models of Arbitrary Rank D.C. Mountain

No. 448:  Modelling the Age Dynamics of Chronic Health F.T. Denton
Conditions: Life-Table-Consistent Transition Probabilities B.G. Spencer
and their Application

(2012)

No. 449: Real-Time Feedback and Residential Electricity D.C. Mountain
Consumption: The Newfoundland and Labrador Pilot

No. 450: What Happens When Canadian Aggregate Rates of F.T. Denton
Employment and Unemployment Change? A Note on the B.G. Spencer

Differences in Response Patterns Across Age and Sex
Groups

18



