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A gap in estimates of the personal distribution of Canadian wealth between 1902 and 1970 is partly
filled, using estate multiplier estimates for 1945-1968. The historical record is extended by adjusting
the upper tail in survey results since 1970 to make it consistent with respected journalists” “rich lists.”
Top wealth shares decline from 1892 to 1902 and from 1945 to the late 1960s, consistent with the
downward trend in most advanced western countries over much of the 20th century. Since 1984 there
has been a clear upward trend in wealth inequality in Canada, as in many other countries, and in the
United States. Currently, wealth inequality is higher in Canada than in the U.K. and much of conti-
nental Europe, somewhat lower than Austria or Germany, and distinctly lower than the U.S. Contrasts
between Canada and the U.S. in wealth inequality trends are discussed.
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1. INTRODUCTION

Long run trends in economic inequality are a growing focus as demonstrated
by the interest aroused by Piketty (2014) and the global preoccupation with the
rising shares of the top one percent in wealth and income distributions.! There is
debate over whether long-term economic development and industrialization
reduced or increased both income and wealth inequality.> Indeed, recent literature
is reexamining wealth inequality and the timing of growth and industrialization,
especially for new regions and time periods.> Much of this new work is creating
more consistent data sets over time that reconcile different sources.*

*Correspondence to: James B. Davies, Department of Economics, University of Western Ontario,
London, Ontario, Canada N6A 5C2. (jdavies@uwo.ca)

ISee for example: Piketty and Saez (2003), Saez and Veall (2005), Davies et al (2011), Oxfam
(2015), Bengtsson et al. (2016), Freund and Oliver (2016), Davies et al. (2017b), Wolff (2017), and Di
Matteo (2018).

2Kuznets (1955, 1966), Roine and Waldenstrém (2015).

3Lindert and Williamson (2016, 2017). See also Milanovic et al. (2010), Alfani (2015, 2017), Alfani
and Ryckbosch (2016), Milanovic (2016), Abad and Junquera (2017), and Reis (2017).

4For example, see Bricker et al., (2016, 2018), Garbinti et al. (2016), Saez and Zucman (2016), and
Vermeulen (2016, 2018).
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Roine and Waldenstrom (2015) compile evidence from numerous studies to
examine the distribution of wealth starting from circa 1750—the beginning of the
British industrial take-off—for ten developed countries.’ They find that in the nine-
teenth century wealth inequality was high and constant but it decreased over the
first 80 years of the 20th century except in Switzerland. Subsequent years saw
divergent trends across countries.

For Canada, while some regional estimates are available at earlier points in
time and there are national data at intervals since 1970, wealth inequality mea-
sures for longer historical periods are needed. Recent economic history needs to be
studied in a manner recently done elsewhere to establish trends and place modern
Canadian wealth inequality in historical and international perspective. There is a
large gap from the early twentieth century to 1970 for which we have no estimates
of the distribution of wealth.

This paper begins by reviewing the already available Canadian evidence. This
includes late 19th/early 20th century wealth inequality, based on probate data for
all of Ontario in 1892 and 1902 used in related work by Di Matteo (2016) and esti-
mates based on the series of national surveys done by Statistics Canada in the
period 1970 to 2016. We add two features that make the time series more complete,
and more reliable. First, we apply the estate multiplier technique to published com-
pilations of federal estate tax® returns for the years 1945 to 1953 and 1961 to 1968,
the periods for which compilations are most complete.” Second, we adjust the upper
tail of the Statistics Canada survey estimates to make them consistent with respected
journalists’ “rich lists,” yielding a time series that should be more consistent with
the estate multiplier estimates for earlier years than the unadjusted survey esti-
mates. These two steps result in the most consistent long-term estimates of
Canadian wealth inequality available to date.

We also compare our results to trends in other countries, including the United
States. The histories of Canada and the U.S. are inter-twined. They have important
similarities but also differences. For much of the 20th century Canada had heavy
trade protection against the U.S. This was gradually reduced over the decades after
World War 11, culminating in the 1988 Canada-US Free Trade Agreement (FTA)
and the 1994 North American Free Trade Agreement (NAFTA). Three quarters of
Canada’s trade is now with the U.S. and the economies of the two countries have
become highly integrated. This integration raises the prospect of convergence in
other social and economic indicators. Indeed, although the trend has been more
pronounced in the U.S. the two countries have both seen rising income inequality
over the last few decades.® So it is not surprising that we find they also share a ris-

SAustralia, Denmark, Finland, France, Netherlands, Norway, Sweden, Switzerland, U.K., USA.
OWe use “estate tax” to refer to any tax levied directly on estates or bequests at death. This does not

include income tax on the deemed realization of capital gains on death. “Estate Tax” will be used to

refer specifically to the levy introduced under the Federal Estate Tax Act of 1959.
"Tables were published for 1941 to 1944, but for that period as a whole rather than for individual

years. The 1959 and 1960 numbers are not used here because the Estate Tax had not been in force long
enough to have a full sample of filers. After 1968 most wealth passing to a spouse on death became

exempt, making the returns for those later years un-useable. .
See e.g. Atkinson er al. (2017), whose charts may be accessed via https://www.chartbookofecon

omicinequality.com/inequality-by-country/. We see, for example, that from 1980 to 2008 the share of
the top 1 percent in gross income rose from 8.3 percent to 14.4 percent in Canada and from 8.2 percent
to 17.9 percent in the U.S.
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ing trend in wealth inequality, although the /eve/ of Canadian wealth inequality is
distinctly lower than that in the U.S.°

The remainder of the paper is organized as follows. The next section provides
context and a review of previous Canadian work on wealth distribution. Section 3
then reviews the Canadian probate and estate tax data and sets out the estate mul-
tiplier methodology. Section 4 describes the survey data and how we adjust it in
this paper. Results are summarized in Section 5, which also considers international
comparisons. Four appendixes that provide more data and technical detail are
available online.

2. CONTEXT

Several wealth inequality studies have been done for 19th century Canada.
Siddiq (1988), Osberg and Siddiq (1988) and Siddiq and Gwyn (1991) looked at
the distribution of wealth in Nova Scotia using probate records for 1851 and 1871.
Darroch (1983) used municipal property assessment rolls and analyzed inequal-
ity of real estate holdings for Toronto for the period 1861 to 1899. Di Matteo
(2016) and Di Matteo and George (1992) provided estate multiplier estimates
for Wentworth County from 1872 to 1902 and Ontario as a whole in 1892 and
1902. The results in these studies of nineteenth century Canada find high wealth
inequality during industrialization as in other international jurisdictions but not
always as high as in the United States or the United Kingdom (Di Matteo, 2012,
2016, 2018).

Di Matteo (2016) takes a longer-term perspective, comparing the estate mul-
tiplier estimates for Ontario in 1892 and 1902 with unadjusted wealth distribu-
tions for Canada constructed using microdata from Statistics Canada’s Survey
of Consumer Finances (SCF) and Survey of Financial Security (SFS) for the
years 1984 and 2005. For 1892 and 1902, Di Matteo (2016) explored a range of
assumptions regarding the wealth of non-probate families, showing that estimated
wealth inequality was high in all cases and also that there was a robust finding of a
decrease in inequality between these two years.

A series of Statistics Canada surveys have covered assets and debts. This began
with surveys in 1956, 1959 and 1964 for the non-farm population that covered a
gradually expanding range of assets and debts (Podoluk, 1974). The first wealth
surveys for the whole country were conducted as part of the Survey of Consumer
Finance (SCF) in 1970, 1977 and 1984. The Survey of Financial Security (SFS),
succeeding the SCF, was conducted in 1999, 2005, 2012 and 2016. The SFS extended
asset coverage significantly relative to the SCF by including employer-based pen-
sion plans. It also oversampled family units expected to have high wealth with the

9Not only is wealth inequality in Canada now lower than in the U.S., the same has been true since
Statistics Canada began its national wealth surveys in 1970, and a similar difference has been found in
historical research.Wealth inequality was lower in Canada than in both the U.S. and the U.K. in the
19th century and much of the early 20th century according to smoothed results in Di Matteo (2018, p.
80, 82). As well, Di Matteo (2018) found less inequality of estates left on death in Canada than in the
U.S. in the period 1950-60.
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help of a file created from income tax records.!® In the future Statistics Canada
plans to conduct the SFS every three years, and to integrate it into a system aligned
with the National Balance Sheet Accounts that will allow estimates of wealth dis-
tribution to be interpolated between survey years (Statistics Canada, 2018).

Surveys have limitations in estimating the personal distribution of wealth.
As is well-known, these surveys are subject to both sampling and non-sampling
errors that may especially affect the upper tail of the distribution (Atkinson and
Harrison, 1978; Davies, 1979; Curtin et al., 1989; Vermeulen, 2016, 2018). Without
some kind of adjustment, the estimated upper tail tends to be truncated and too
thin, and wealth inequality is underestimated. For Canada, adjustments made by
Davies (1979, 1993), provide estimates of the shares of top wealth groups and over-
all wealth inequality higher than suggested by Statistics Canada’s surveys.

There has been a gap in the historical record on wealth inequality in Canada
from the early twentieth century to 1970. This is somewhat surprising since, from
1941 to 1958 Canada had a federal Succession Duty, which was followed by an
Estate Tax from 1959 to 1972.!! In quite a few other countries, including the U.K.,
several continental European countries and the U.S., the data provided by such
taxes have been a major source of estimates of personal wealth distribution, with
the application of the estate multiplier technique (see e.g. Roine and Waldenstrom,
2015). The latter views estate tax filers in a year as a sample of those who were alive
at the beginning of the year, with the sampling rate equal to the individual’s mor-
tality probability. It is unfortunate such estimates have not previously been made in
Canada not only because it leaves a gap in the historical record, but because they
would have complemented the wealth distributions generated using Statistics
Canada’s earlier surveys of assets and debts. Here we fill in part of the historical
record by supplying estate tax-based estimates of the shares of the highest wealth
groups in the period from 1945 to 1968.

3. THE ESTATE MULTIPLIER METHOD AND ITS APPLICATION IN CANADA

Table 1 outlines the data sources and methods we have used to provide our
estimates of wealth distribution in Canada. As indicated there, for 1892 and 1902
we use probate data for Canada’s largest province, Ontario, while the estimates for
1945-1968 use federal estate tax data for the whole country.

3.1. Probate Based Estimates for Ontario, 1892 and 1902

Our estate multiplier estimates for the province of Ontario in 1892 and
1902 were generated from the individual records of probated decedents. In our

19Tn urban areas, information from the T1 family file, such as age and income, is used to stratify
dwellings into groups expected to have similar net worth. Higher net worth strata are then oversampled.
See http://www23.statcan.gc.ca:81/imdb/p2SV.pl?Function=getSurvey&xml:lang=en&db=imdb&adm=

8&dis=2&SDDS=2620
HFor details on the removal of Canadian estate taxes, see Perry (1984) and Goodman (1995). After

the federal government abandoned the estate tax seven provinces continued their succession duties or
re-enacted them. However, tax competition set in and by 1980 only Quebec still levied a succession duty,
which was terminated in 1986.
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unadjusted estimates reported in Section V we use mortality rates from historic
life-tables constructed for Canada by Bourbeau and Légaré (1982). Each probated
decedent is treated as the head of a family. Applying multipliers equal to the inverse
of his or her age-sex specific mortality rate yields an estimated size distribution of
“probate-type” family units.

Subtracting the number of probate-type family units from the number of
Ontario families recorded in the censuses of 1891 and 1901 provides an estimate of
the number of “non-probate family units” in 1892 and 1902. Averaging over these
two years, we find that 32.5 percent of Ontario families are of the probate-type. In
order to estimate the wealth shares of centiles or other population groups, an esti-
mate of mean wealth needs to be made for non-probate family units. The results we
show in Section V are based on the upper bound wealth assumption for non-
probate families that their wealth equalled the mean wealth of the bottom
10 percent of probate-type family units. This was $227 in 1892 and $229 in 1902.12

We believe the Ontario estimates for 1892 and 1902 provide a lower bound on
wealth inequality for Canada as a whole. National inequality includes a
between-province component of potential significance in the late 1800s given that
inter-provincial income differences were not small, as shown by Inwood and Irwin
(2002). Ontario’s share of both national output and population between 1890 and
1910 was over 40 percent, so it would weigh heavily in computing average with-
in-province inequality. In addition, wealth inequality in Ontario paralleled the two
other provinces for which estimates are available—Nova Scotia and Manitoba—
over the same period. (See Siddiq, 1988, Siddiq and Gwyn, 1991, and Di Matteo,
2012, 2018.) The Gini coefficient and top 10 percent shares for Nova Scotia in
1871, and those for Manitoba in 1892 and 1902 were similar to the Ontario num-
bers for 1892 and 1902. See also Darroch and Soltow (1994). Thus, Ontario may
represent within-province inequality in this period fairly well.!?

3.2. Estate Tax Based Estimates for Canada, 1945-1953 and 19601968

The federal government introduced taxes on wealth transfers at death in 1941,
under the Succession Duty Act, which was replaced by the Estate Tax Act in 1959.14
Initially, estates with net value less than $5,000 were not taxed but that cutoff was
raised to $50,000 in 1948, and remained at that level until the Estate Tax was

12Wealth distribution results are affected by the assumptions made regarding the non-probate
types. For example, if we redo the 1892 and 1902 estate multiplier estimates under the assumption that
the bottom three deciles have zero wealth and the remaining non-probate types (next three deciles) get
$1000 each then the wealth share of the top 1 percent in 1892 becomes 32 percent and 24 percent in
1902. As a central or intermediate case, if we assign the non-probates in 1892 $113.5 and the non-
probates in 1902 $114.5, then the share of the top 1 percent in 1892 becomes 37.8 percent and for 1902
it is 33.8 percent.

13A family basis for estimates from the 19t century makes sense given the more dynastic nature of
families in that time-period and the fact that many adults (e.g. unmarried siblings, widows, widowers)
lived in more extended households, especially in rural areas. However, doing the estate multiplier esti-
mates on an adult basis would result in a more unequal distribution of wealth. For 1892 for example,
the top ten percent in adult population-based estimates would own over 90 percent of the wealth.
However, such estimates would make Ontario in 1892 out of sync with other estimates of new world
wealth inequality in this time-period for places such as Nova Scotia, Wisconsin, Toronto and Australia.
See Di Matteo (2016, 2018).

14A's indicated earlier, throughout this paper “estate tax” may refer either to the Succession Duty
or the Estate Tax. “Estate Tax” is used to designate the specific tax levied under the Estate Tax Act.
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abolished in 1972."5 The top marginal tax rate was 54 percent in 1946, on estates with
net taxable value of more than $5,000,000.! When the Estate Tax was introduced in
1959 the top rate remained the same but applied above a threshold of $2,000,000.

The original estate tax returns are not available for Canada but tables giving
detail on estate size and composition by age and sex as well as the overall frequency
distribution of estates were published annually beginning in 1945, with some inter-
ruptions, making it possible to apply the estate multiplier approach under reason-
able assumptions. After 1949 the level of detail fell off but it remains possible to
apply the approach, with further assumptions.

The overall size distribution of estates was reported on an annual basis in
Department of National Revenue (1945-1972) for 1945 to 1953 and for 1959
through 1971.17 18We do not use the data for 1959, 1960 or 1969-1971, however,
because its coverage is less complete than for the other years.!® The level of
disaggregation is good as there were 20 estate size groups initially, and while the
number fell for a while after 1948 it was never below 11 and rose to 14 in the years
1960-1968. From 1945 to 1948, a breakdown by five-year age groups and sex was
given.

We will first explain how the estate multiplier method can be applied with
grouped data, without considering practical problems of implementation. We will
then go on to explain how we have dealt with the latter.

3.3. Estate Multiplier Methods with Grouped Data

Under the estate multiplier approach the sample of decedents is weighted by
multipliers equal to the inverse of observed mortality rates to estimate the distribu-
tion of wealth among the living. It is often assumed that the probability of death
in a year is the same for all members of an age-sex group. It equals the mortality,
or death rate, d;; where i is the age group, jis sex,i = 1, ..., sand j = 1,2. The cor-
rect dj; are not necessarlly general population rates, since death rates tend to decline
with i 1ncome, wealth, or social status. In view of the high thresholds above which
estate tax applied in Canada, the estate multiplier technique can only be applied to
the top few percent of decedents.?’ Using a single d; for each age-sex group in that

ISNet national income per capita in Canada was $962 in 1948 and $3,655 in 1972. Hence per capita
income increased by a factor of about 4 between these dates. The ten-fold increase in the nominal estate

tax threshold thus still meant a rise in relative terms when estate tax had come to its end.
Rates were doubled in the budget of June 1946. Prior to that the top rate was 27 percent.
"Returns were published on a fiscal year basis ending March 315, We refer, e.g. to the 1945—

1946 year as 1945 for simplicity and because the bulk of the returns filed in 1945-1946 would have been

for individuals who died in 1945. ) )
I8Returns for 1941 to 1944 were aggregated and so are difficult to interpret. They have not been

used here.

19The data report the estates assessed in each fiscal year. When the Estate Tax had been in force for
more than a year those estates would include some where death occurred in a prior calendar year. For
example, the 1961-1962 assessments would include some estates for people who died in 1959 and 1960.
The number of estates assessed in the 1959-1960 and 1960-1961 fiscal years was reduced because the
Estate Tax had not been in force long enough to develop a full set of late-filing estates from earlier years.
For the 1969-1971 period a considerable portion of wealth left on death that was covered in earlier

yedrsi that passing to a surviving spouse, was exempt from the tax in most cases and not recorded.
The situation is currently similar in the U.S. although in the past there were years where as many

as 7 percent of decedents were liable for U.S. federal estate tax (Kopczuk and Saez, 2004). In the U.K.
the threshold for tax has generally been lower and a third or more of decedents have filed returns in
some years (Alvaredo et al., 2018).
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case is considered sufficient, as long as the mortality rates used are those for indi-
viduals with high income, wealth or social status. Each estate is assumed to corre-
spond to m; =1/d;; living individuals with wealth equal to the estate size.

When individual tax or probate records are available, the distribution of
estates becomes an estimated distribution of wealth by applying the multipliers as
sample weights. More explanation is needed in the case of grouped data. To begin,
assume that the frequency distribution of estates is known within age-sex groups
and that the thresholds for estate size ranges k = 1,..., r are the same for each age-
sex group. Denote the number of estates and the mean reported estate in size range
k as n*and p¥ respectively. The corresponding variables for the age i - sex j group
will be denoted ng and yf; The number and mean for an age-sex group will be n;;

and p;. Similarly, the number and mean for all estates will be denoted n and u
respectively.

In order to move from the distribution of estates to that of wealth we apply
the mortality multipliers. The estimated number of individuals in the age-sex

wealth group ij, N i’j‘., is given by:

ATk k
Ny =myn;

and the estimated mean wealth of group i/ in range k is:

S
Nk=Y > Nk
i=tj=1 Y
=13y ANt
_ﬁzz i
i=1j=1
,
k=Y N
i~k
N=Y Nk
£=1

where N* and N are the estimated number and mean wealth of individuals in
range k, L* is the estimated total number of people in wealth groups k,....,r, and N
is the estimated number with wealth above the estate tax threshold.

Note that an average multiplier m* can be defined for each estate-size group.
The expression for N* can be written:

s 2 nk
N i
NE=n E E mij—k:nkmk
i=1 =1 "
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is the weighted average mortality rate for estate-size group k. The problem of find-
ing the N* s can therefore be thought of as that of finding the overall average mul-
tiplier for each estate size group.?!

In order to obtain the wealth share of the individuals in range k as a fraction
of the total wealth in the country one also needs to know the population size, Q,
which we take as known, and the estimated total personal wealth, ¥, which for the
moment we assume is available independently. The estimated population share of
the individuals in wealth range, k, P¥ is:

Pk = &
0
and their wealth share, S* is then:
Sk B Z’\‘]k Mk
14

If one wishes to know the wealth share of a group that does not correspond
with one or more of the wealth ranges coming from the estate tax grouping it is
necessary to interpolate. We do that by assuming that the shape of the distribution
within a group is Pareto, as illustrated in Appendix C in conjunction with Tables
C5a and C5b.

3.4. Practical Aspects of Implementing the Estate Multiplier Method

The estate multiplier method has significant advantages. Response is not
voluntary and under-reporting is illegal, which should reduce both sampling and
non-sampling error compared with surveys. However, there are practical problems
in implementation. One issue is that even in the years 1945-1947 when consid-
erable detail was provided in the published tabulations, the size distributions of
estates within age-sex groups were not provided. We therefore proceed by imputing
the age-sex composition within estate size classes. With that imputation we take a
weighted average of the age-sex specific multipliers to get an estimate of the appro-
priate overall multiplier for each estate size group, n*. Details of how this is done
are provided in Appendix C.

2IThis insight provides the starting point for our estate multiplier calculations, as set out in
Appendix C.
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Some of the challenges facing the estate multiplier method can be grouped
under the headings “missing people” and “missing wealth” (Atkinson and
Harrison, 1978). There is a minimum threshold for estate filing, so there are miss-
ing people even if returns are filed for all those who are legally liable. The estimated
wealth of missing people needs to be included in the denominator when computing
top wealth shares. Missing wealth can arise due to tax evasion or because some
assets are not taxable??. Also, estates only include assets that have value after the
death of the decedent. Thus, if the individual had a pension or annuity for his/her
own lifetime, it does not appear in the estate. On the other hand, the payout of life
insurance benefits to the beneficiaries of the estate is included, tending to some-
what over-state the wealth of the living.>3 To some extent, the exclusion of pensions
and annuities and the inclusion of life insurance payouts offset each other.

What of tax avoidance? Its most common forms are dividing up wealth among
family members and making gifts in anticipation of death. These aspects are for
the most part unproblematic. Dividing wealth among family members changes not
only the measured distribution of wealth, but also the actual distribution.?* Making
gifts when death appears near is not a successful method of avoidance since gifts
given within a few years of death (three years in the Canadian case) are normally
included as part of the estate for tax purposes. A method of avoidance with more
potential for distorting results is the use of trusts. Evidence from the U.S. for the
1950s and 60s is that while trusts accounted for a small portion of overall wealth at
that time they increased the estimated share of the top 1% by from 1.9 to 2.4 %
points.?

22Note that property owned jointly, for example with a spouse, is not missing. Under the 1941
Dominion Succession Duty Act property held jointly with one or more other persons was subject to
taxation to the extent of the interest held—treatment that continued under the Estate Tax introduced in
1959. See Cap 14. Dominion Succession Duty Act, 4-5 Geo. VI. Part I, 3(e), available at: <<https://archi
ve.org/stream/actsofparl194041v01cana#page/60/mode/2up>>

ZLife insurance benefits were taxed under both the federal Succession Duties in force from 1941 to
1958 and the subsequent Estate Tax (1959 to 1972). See e.g. Jameson (1960, pp. 362-71 and 599). That
the value of insurance in the hands of a living policy holder is less than the death benefit or face value
is clear for term insurance, where the expected present value of the death benefits is generally less than
that of the insurance premiums. Under whole-life policies, which were popular during the period stud-
ied here, the holder may withdraw or borrow against part or all of the policy’s cash value. This option
increases the value of the policy, although the effect is muted because the death benefit is reduced by the
amount of any withdrawal or borrowing. Both Atkinson and Harrison (1978, p. 42) and Kopczuk and
Saez (2004, p. 41) found that the value of life insurance policies to living policy holders was less than
their face value, for the U.K. and U.S. respectively.

24Note that the incentive for such division is reduced, especially for moderately sized estates, by
special tax provisions for family members. The federal Succession Duty, in force up to 1958, taxed be-
quests, with exemptions for different classes of heirs, rather than the estate. The Estate Tax that followed
allowed a basic exemption of $40,000 for domiciled decedents with additional exemptions if there were
surviving spouses and children. See Mockler and Fields (1964) and Perry (1984).

25Smith and Franklin (1974) examined the size of wealth held in trusts in the U.S. in the period
1953 to 1969 using IRS data and found that it was only 2.6 percent of total household wealth in 1965,
the year for which there was the best evidence. Including trusts raised the share of the top 0.5 percent
from 21.5 percent to 23.7 percent in 1965, and the share of the top 1 percent from 26.8 percent to 29.2
percent. While these results are informative, it should be kept in mind that the use of trusts does vary
across countries and their importance could be greater or less in Canada.
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A final comment on missing wealth is that we are most interested in the trend
in wealth inequality rather than its level. If the relative size of missing wealth is
fairly constant, then the trend in wealth inequality may be identified with reason-
able reliability even if the effect of missing wealth is not known with certainty.

Another challenge is selecting mortality multipliers. The correct estate multi-
plier is the inverse of a filer’s true probability of death, usually proxied by an age-
sex specific mortality rate. However, as noted earlier, general population mortality
rates are higher than those of the wealthy individuals liable to estate tax. In some
countries, e.g. the U.K., social class-specific mortality rates have therefore been
used. Another alternative is to use the mortality rates found by life insurance com-
panies, since policy holders are mainly from the middle class or above.

Canada does not have social class mortality rates, and we have not found pub-
licly available mortality rate data from the insurance industry. U.S. research has
used insurance-based estimates. Since Canadian adult mortality rates paralleled
those of the total population in the U.S. at the time (Appendix B) we assume that
mortality differentials for the wealthy were similar and apply the U.S. differentials
in our estimates. On average, the implied mortality rate of our high wealth group is
78 percent of that of the general population; that ratio ranges from 53 to 58 percent
for those aged less than 55 and from 85 to 90 percent for those aged 75 or more. We
have investigated the sensitivity of our results to different mortality rate adjust-
ments. They are not significantly altered for reasonable alternative assumed rates, in
line with previous experience in the U.K. and U.S. (Kopczuk and Saez, 2004;
Alvaredo et al., 2018). We have been unable to further differentiate mortality rates
by wealth.?® Given age and sex, the mortality rate for a person with $50 million is
assumed to be the same as for someone with $1 million. While mortality risk may
continue to fall with wealth at high levels, evidence needed to model that is
lacking.

Recently, there has been concern in the U.S. that the trend in estate multiplier
estimates may have been biased due to an unrecognized differential decrease in
mortality rates for the wealthy over time (Kopczuk, 2015; Reeves, 2015). However,
the available studies, surveyed by Bosworth (2018), suggest that while the differ-
ences in mortality rates by wealth and income have grown over time in the U.S.,
they have not done so for Canada or high-income countries in Europe.

Real-world mortality rates vary with health as well as with age and sex. Estate
tax filers are not a random sample since the probability of dying depends on health
and the wealth of those in ill health may have been eroded for a range of reasons.
However, the latter effect is weakened by the fact that gifts made shortly before
death are included in the estate for tax purposes, and by the existence of a gift tax.
It would be very difficult to adjust for these effects and we are not aware of any
study that has been able to do that in other countries.

260ther researchers in the field have also been unable to make such an adjustment. See e.g. Smith
(1974) and Kopczuk and Saez (2004).
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3.5. Aggregate Wealth

In order to derive the shares of the top 0.1 percent, 0.5 percent and 1.0 percent
from the estate tax data, we need an estimate of the total wealth of the personal
sector in each year, I7t. Official estimates are provided in Canada’s National Balance
Sheet Accounts (NBSA), which begin in 1961. For years before 1961 we have made
our own estimates.”’” We built them up in two stages.

First, we calculated the total wealth revealed by the estate multiplier method
for the population with wealth above the estate tax threshold for year ¢, 1716. (As we
have discussed, this estimate may err to some extent as a result of elements of
wealth being missing from the recorded estates. We deal with that at a final stage
below.) In the period 1961-68 when both estimates are available, estate multiplier
wealth averaged 33 percent of the NBSA total.”® We concluded that the estate mul-
tiplier aggregate forms an important part of personal sector wealth and should be
used to help estimate it before 1961.

Next, we estimated the wealth of the “missing population” over 1945-1961. In
this period, the estate tax threshold was initially $5,000, but rose to $50,000 on Jan
1, 1948. To estimate the mean wealth of those below the threshold we proceeded as
follows, where the estate tax threshold in current dollars for year ¢ is Wblt:

(i) For 1945 to 1947 we assumed a uniform distribution of wealth between 0
and $5,000, giving mean wealth below Wblt M 1?: , equal to $2,500 (where
k = 0 for the group below the estate tax threshold).?

(i1) For 1948 and later years we converted Wz}z to 1947 dollars, Wbltc, and found

the mean wealth below Wblt” in 1947, M 1(7);6' The latter was converted to year

t dollars to estimate M 1(7)1 , the current dollar mean wealth below the year ¢

nominal threshold, allowing us to calculate 17;), the estimated “estate-type”
wealth of the missing population.

A preliminary estate-based estimate of overall total wealth for each ¢ < 1962,
V,, was found using:

2TWe considered doing this based on the observed ratio of personal wealth to net national income
in the 1960s, but it has been found elsewhere that it can change significantly over time (Piketty, 2014).
Table C5 in Appendix C shows that this ratio is not entirely stable over the 1960s in Canada either.

2n this period the personal sector included non-profit institutions serving households (NPISH)
and the NPISH component cannot be separated out. However, in 1990, when separate totals begin,
NPISH net worth was only 0.2 percent of personal sector net wealth, suggesting that inclusion of this
component in the 1960s is not a significant problem.

2The number of estates exceeding the estate tax threshold in this period indicates that only about
7 percent of Canadian adults had “estate tax wealth” exceeding $5,000. In the first country-wide wealth
survey, the 1970 SCF, mean wealth of the bottom 93 percent of families was $Y, or X percent of the
upper limit of their wealth at $Z. If the same relationship had held for individual adults in 1946 the
mean wealth of those below the estate tax threshold would have been $Z. Using that figure instead of
$2,500 would have very little effect on our results.
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This preliminary estimate was then adjusted by a multiple calibrated to make
the resulting aggregate equal the NBSA estimate for 1961.3° That is, for each

t<1961:
N
P = V,( ~1961>
Vig61

We refer to the difference between ¥, and ¥, as “excluded wealth”. It is the
element of personal wealth that is not found even when the estate multiplier results
are extended to include the population below the estate tax threshold.

3.6. Portfolio Composition

Appendix C examines the composition of estate by estate size, age and sex in
1946, one of the estate tax years with the most detailed published tabulations. Table
C3 shows that stocks and bonds make up 48 percent of total assets. Real estate is
next in size, at 18.1 percent. Together, stocks, bonds and real estate thus make up
about two thirds of assets. Leaving aside the top estate size category ($1 million
or more), which has a relatively small sample, stocks and bonds together increase
strongly with the size of estate, with bonds dominating stocks for the smaller
estates and the reverse being true for large estates. The percent of total assets in
cash, real estate and personal effects falls with estate size. Insurance and mortgages
show a non-monotonic pattern, but trend downward above estate size of $50,000.
Debts fall in relation to total assets up to estate size of $125,000, but do not show
a trend above that level.

Table C4 in the appendix shows composition according to sex and age. The
most notable gender differences are that women have more in bonds and less in
stocks or insurance. The skew towards bonds for women is consistent with the
common view that female investors are more conservative than male, although the
explanation could lie elsewhere. With respect to insurance, labor force participation
by married women was quite low in the 1940s, so husbands would be much more
likely to have life insurance than wives. The median age of the women was 83, while
that of the men was 78, which could also help to explain the portfolio differences
by sex, since bonds tend to rise in importance with age while insurance does the
opposite. (Stocks show no distinct trend with age for either sex after about age 50.)

In seeking to understand gender differences in the portfolio composition of
estates it is also useful to keep in mind that a disproportionate number of women
caught in the estate tax net were widows. This helps to explain, for example, why
insurance is so unimportant for female estate leavers, and perhaps also why the
importance of real estate falls with age for women. Younger widows may have
tended to remain in the family home whereas older widows may have been more
likely to downsize and convert the family home into other assets.

OThe required multiple was 1.417 when using our differential mortality-adjusted results.
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The Canadian estate tax data for 1945-1968 represent only the very top of the
wealth distribution. Our 1892/1902 probate results for Ontario cover a much larger
slice of the population. Stocks and bonds were a much smaller proportion of port-
folios seen in the 1892/1902 data than in the 1945-1968 data, making up only 10
percent of assets in the 1892 data and 13 percent in 1902. Real estate, on the other
hand, was 47 percent of all assets in 1892 and 40 percent in 1902.

3.7. Validation of Approach

Our methods adapt the estate multiplier approach to deal with a situation
in which the available data record the marginal distribution of estates but not the
shape of the distribution within age-sex groups. It is important to try to check the
validity of the methods we have used to deal with these data limitations. We have
done so by using the microdata from the most recent SFS survey to create an arti-
ficial sample of estates using the 2016 mortality tables. We then group those estates
and delete all information on the distribution within age-sex groups except for the
number and mean. The methods described above are then applied and the resulting
estimate of the distribution of wealth is compared with the SFS distribution. We
find close agreement of the artificial estate-generated distribution with the SFS
distribution. The share of the top 1 percent of wealth-holders is the same in the
two distributions. Other top shares, and the grouped frequency distribution are
similar (see Appendix C.)

4. SURVEY-BASED ESTIMATES, 1970-2016

The first wealth surveys for Canada as a whole were conducted as part of the
Survey of Consumer Finances in 1970, 1977 and 1984 (Davies, 1979; Oja, 1983,
1987). The SCF covered most financial assets—including Registered Retirement
Saving Plans or RRSPs, which are similar to Individual Retirement Accounts
(IRAs) in the U.S.3! It also included business equity, principal residences, vacation
homes, other real estate and vehicles. The SCF, like the SFS and the surveys of the
1950s and 1960s was on a family unit basis.??

The Survey of Financial Security (SFS), succeeding the SCF, was conducted
in 1999, 2005, 2012 and 2016, although the 2005 survey had a relatively small sam-
ple size and is considered less reliable than the SFS surveys in other years. The SFS
extended asset coverage significantly relative to the SCF by including Registered
Pension Plans (RPPs), but we remove RPP amounts in the results we show in
Section V in order to maintain comparability with the SCF estimates. The SFS uses
a dual sample structure to oversample families expected to have high net worth.

31 The financial assets included deposits, cash on hand, stocks, bonds and mutual funds, as well as
RRSPs and Registered Home Ownership Saving Plans (RHOSPs). While the 1970 survey included
RRSPs and RHOSPs in principle, in “other financial assets,” unlike the 1977 and 1984 surveys it did not
ask for their amounts explicitly. However, it did inquire whether or not the family held any RRSPs,
which may have helped to remind respondents to include them when reporting the amount of other fi-

nancial assets. o - ) )
2Both unattached individuals and families with two or more members are referred to as “family

units.” A family of 2+ members is a group of individuals sharing a common dwelling unit and related
by blood, marriage or adoption, that is an “economic family.”

© 2020 International Association for Research in Income and Wealth

147



Review of Income and Wealth, Series 67, Number 1, March 2021

Surveys are subject to both sampling and non-sampling error. Sampling error
is a particular problem in the wealth context since the upper tail is of special inter-
est. Most high-quality wealth surveys now over-sample at the top end to deal with
this problem, using a special sampling frame composed of family units expected
to have high wealth. This method is most effective when it is based on individ-
ual information rather than e.g. geographic location (Vermeulen, 2018). It would
be difficult, even with this method, to obtain a good sample in the very highest
reaches of the upper tail. For this reason, although the Federal Reserve’s Survey of
Consumer Finance in the U.S. does an excellent job of oversampling the wealthy
it has excluded the Forbes 400 richest U.S. families from its inception. In Canada,
where the SFS oversamples at the high end, the very richest have not been excluded
from the sampling frame but in practice, no respondents report wealth in, or close
to, the Forbes 400 wealth range.

The main forms of non-sampling error affecting wealth surveys are under-re-
porting of assets and debts and differential response according to wealth level
(Davies, 1979). These problems are addressed by Statistics Canada itself, to the
extent possible, within the survey methodology. For example, imputations are
made for the value of an asset or debt that the respondent reports having but whose
amount is not reported. Imputation techniques have become more sophisticated
and appear to correct much of the under-reporting. And families are carefully
weighted to ensure that the weighted sample has the same composition as the pop-
ulation according to location and demographic characteristics, removing some of
the differential response problem. We believe these adjustments result in a good
estimate of the shape of the main body of the wealth distribution. However, they
do not solve the whole problem.

The limitations of the survey data are seen most dramatically in the extreme
upper tail. For example, the wealthiest families observed in the 2012 and 2016 sur-
veys had net worth of $23.7 and $27.3 million respectively. Canadian Business mag-
azine published lists of the “100 wealthiest Canadians” for both years. The lowest
wealth on the 2012 list was $654 million, and that on the 2016 list was $875 million.

4.1. Adjusting the Upper Tail

Surveys are of course not the only source of information on wealth distribu-
tion. Journalists and others have long compiled “rich lists” of the wealthy, and in
some cases, such as those of the Fortune and Forbes magazines in the U.S., these
have been well respected. This is a natural approach and likened to making a list
of the brightest stars in the night sky, rather than relying on random sampling,
to study the upper tail of the distribution of stars by their magnitude. In the case
of wealth, some people who should be on the list may be missed and even expert
estimates of the wealth of those on the list may err, but these problems tend to
be reduced by the scrutiny the lists attract and the fact that they are generally
repeated annually, giving opportunity for improvement and correction over time.

For 1970 and 1984 Davies (1993) reviewed rich lists prepared by Newman
(1975) and Francis (1985) specifically for Canada, and the Fortune magazine list
of the world’s billionaires in 1984, which included six Canadians. These lists were
used to adjust the upper tail of the 1970 and 1984 distributions, in the range of
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$4 million in net worth or more in 1970 and $10 million or more in 1984. Above
these levels a Pareto tail was added??, while below them no adjustment was made
to the SCF distribution. With this procedure, the share of the top 1 percent in
1970 rose from 18.0 percent to 22.9 percent and the share of the top 5 percent
went up from 39.2 percent to 42.8 percent.

Since 2010, the Forbes billionaire list has been used to adjust survey-based
distributions from around the world in the annual Credit Suisse world wealth study
(Davies et al., 2017b; Shorrocks et al., 2018). The method used here follows the
most recent version of that approach, but with two differences. First, Davies et
al. (2017b) and Shorrocks et al. (2018) use quantile share data to construct large
synthetic data files based on each country’s survey data, preparatory to adjusting
the upper tail. Here, for the four most recent years studied (1984, 1999, 2012 and
2016) we use Statistics Canada’s microdata, while for one earlier year (1970) we use
a finely grouped unpublished tabulation of the survey data. So, there is no need
to create a synthetic data file. Second, in the Davies/Shorrocks procedure a fitted
Pareto distribution is used for the whole upper tail whereas here, for the years 1999,
2012 and 2016, where the rich lists include estimated wealth for each entry, it is only
used up to the range of the rich list data. The original rich list estimates of wealth
are used above that point.

Vermeulen (2018) has investigated the statistical properties of a related
approach, in which Forbes billionaire data are pooled with survey data and the
Pareto tail is estimated using two different econometric methods. He applies the
method to recent data for the U.S., U.K. and nine European countries, finding that
the share of the top 1 percent is revised upward considerably in surveys that have
not oversampled the rich, or have done so using geographic methods. In contrast,
relatively little adjustment is needed where individual information has been used
in oversampling.

Table 2 compares survey and National Balance Sheet Account (NBSA)
estimates of household wealth aggregates for Canada in the six years in which
large-sample national wealth surveys have been conducted by Statistics Canada.
The first three years—1970, 1977 and 1984, had a Survey of Consumer Finances
(SCF), while the last three—1999, 2012 and 2016, had a Survey of Financial
Security (SFS). In order to maintain comparability, all the estimates shown here
omit the value of employer-based pension plans, known as Registered Pension
Plans (RPPs), since these pensions were not included in the SCF.

Davies (1979) drew attention to the fact that the 1970 SCF aggregates for both
assets and debts were considerably below NBSA levels. Here we see that total assets
in the 1970 SCF were only 62.7 percent of the NBSA figure. Net worth was 65.8
percent of the independent total, but that higher figure was due to debts being an
even smaller fraction of the NBSA estimate, at 49.8 percent, than assets. However,
the 1977 and 1984 surveys achieved better results, with assets reaching 81-82

3The main resource was the Newman list, which does not estimate wealth for each entry, but in-
stead puts the entries in three wealth-size groups. This limited the options for estimating the Pareto
distribution. The log of the number of persons above each wealth threshold was regressed by OLS on
the log of wealth, a common approach that gives a consistent estimate of Pareto’s a, but incorrect stan-
dard errors (Quandt, 1966).
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percent of the NBSA figure and debts averaging 59.1 percent of the NBSA num-
ber. The SFS was launched in 1999 with stronger methods, including over-sam-
pling of families at the top end. It saw further convergence with the NBSA, on both
the asset and debt sides, resulting in SFS net worth equaling 91.0 percent of NBSA
net worth. Finally, in 2012 and 2016 the SFS totals both for assets and net worth
slightly exceeded the NBSA totals.

What are the implications of the Table 2 comparisons for our exercise? We
need to acknowledge that there is a margin of error around NBSA estimates, which
in many cases are derived as residuals from the accounts for other sectors. Also,
there are legitimate differences between the survey and NBSA totals, in some cases,
due to differences in valuation. For example, credit card debt is measured as the
amount carried over from one month to the next in the surveys whereas it is mea-
sured as the amount outstanding at the end of quarter in NBSA. That difference
accounts for a significant amount of the shortfall of the survey total for liabilities
below the NBSA total (Statistics Canada, 2018). Thus, we cannot regard the NBSA
totals as the “correct” numbers and the survey numbers as necessarily less reliable.
Nevertheless, the NBSA estimates have been compiled on a consistent basis over
time and it is clear that while the recent surveys capture personal wealth well, that
is not true for the early surveys. Hence, we align our adjusted survey-based wealth
distribution estimates with the NBSA for all years.

Our upper tail adjustment proceeds as follows when microdata are avail-
able. First, the family units are arranged in ascending order of wealth, w;, and
(Inw;, Inu;)is noted for each unit i, where u; is the number of families with wealth
above w;. If the data followed a Pareto distribution in the upper tail exactly, the
absolute value of the slope,

gi=(Inu,y ~Inw)/ (Inw, ~Inw,)

would equal the single parameter of Pareto’s o for all 7 in the upper tail. In practice,
the absolute value of g; tends to increase with wealth in survey data. While that is
not surprising in the main body of the distribution, if the upper tail of the true
distribution is Pareto, as we will assume, then a correction is in order. Rich list data
both confirm that an upper tail adjustment is needed and provides a crucial ingre-
dient for making that adjustment. We assume that the (In w;, In ;) observed for the
entry with the lowest wealth on the rich list falls sufficiently close to the true Pareto
line that it can be used to anchor that line toward its upper end. We only need to
find one other point on the line to have fitted a Pareto distribution. To do so, note
that if g is rising in absolute value in the main body of the distribution, and that
main body is accurately estimated, then the (Inw;,Inu;) graph should show a
smooth transition from its concave main portion to the straight line of the Pareto
tail.3* If it is to do so in our adjusted distribution, then the Pareto line must extend
back from the (Inw;,Inun;) at the bottom of the rich list to the rest of the
(Inw;,Inu;) graph in such a way that it “asymptotes” to it. By finding the point

H1f we were working with continuous data, a discrete change in g; would imply a jump in the dis-
tribution function.
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where that occurs in our data, we can provide a second point on the Pareto line,
and also ascertain the wealth threshold at which the Pareto tail should be substi-
tuted for the unadjusted survey tail.

Two other aspects of our upper tail adjustment should be noted. One arises
from the goal of having total wealth in the adjusted distribution equal the NBSA
figure. We accomplish that by making a uniform proportional change in the unad-
justed survey observations of the net worth of each family unit.? The other is that
for the 1999, 2012 and 2016 adjusted distributions we use the actual wealth reported
for members of the rich lists, rather than the fitted Pareto distribution in the wealth
range covered by the lists.3¢

Table 3 provides summary information about our treatment of the rich list
sources and the resulting Pareto tails fitted to our distributions.?” For 1970 we rely
on the list provided by Newman (1975). Newman’s entries fall in the categories of
$20-$50, $50-$100 and over $100 million in net worth. While most entries refer to
a wealthy individual, some are for “families” or “brothers.”3 These larger units are
broken into economic families assuming equal division of wealth among them.
The number of brothers is known in each case and is most commonly two. The
number of economic families in a “family” is based either on the commentary in
Newman (1975), internet search or on the default assumption that a “family”
includes three economic families.’ If division of a “family” or brothers generates
economic families with wealth less than the $20 million lower bound on Newman’s
original list, then those units are deleted from the list.*

For 1984 we use both an updated rich list provided by Newman (1979) and an
independent list by Francis (1985). We cannot rely exclusively on the latter since
Francis did not aim to provide a complete rich list. Rather, she listed 32 individuals
or families who had a controlling interest in one or more major Canadian corpora-
tions, indicating that they all had net worth of at least $100 million. Our goal in
using Newman (1979) as well was to “fill in” Francis’s list with other economic
families, taking into account developments such as deaths, estate division, and

3The required proportional change is established in an iterative process, with a new Pareto tail
being fitted in each iteration. Vermeulen (2016) uses a similar procedure except that separate propor-
tional changes are made for financial assets, non-financial assets, and debts, targeting their NBSA
totals. That procedure cannot be followed here because for our first four surveys business equity is
reported as a single number, rather than business assets and debt being integrated with the rest of the

balance sheet as in the NBSA.
3This approach cannot be used for the 1970 and 1984 distributions since the rich lists used for

those years group the rich in wealth ranges rather than giving an estimate of net worth for each entry
on the list.
3Note that 1977 does not appear in this table. We have not been able to use it in our adjusted re-

sults due to unavailability of microdata or sufficiently detailed tabulations for 1977. o
An economic family is a group of people related by blood, marriage or adoption who live in the

same dwelling. This is the definition of family unit used in Statistics Canada’s wealth survejls. o
PFor 1970 there were three “families” that Newman or internet search indicated could be divided

into 13 economic families. Ten “families” were divided by the default rule. There were two entries for
brothers—two brothers in one case and four in the other. Altogether “families” or brothers were divided
into 29 economic families.

40Retaining these units would be an error since although their wealth might be reasonably well re-
flected, Newman’s list contains no entries for units comprising a single economic family that have net
worth below $20 million. Thus, the resulting list would have only partial coverage below $20 million.
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collapsing fortunes between Newman’s writing and 1984.4! The $100 million
threshold was maintained in doing so.

In 1999 Canadian Business magazine began publishing annual lists of the 100
wealthiest Canadians, which we have used as the basis for upper tail adjustments in
1999, 2012 and 2016.%> As indicated in Appendix D we have compared these lists
with Canadian entries on the Forbes world list of billionaires. Almost all of the
Forbes billionaires appear on the Canadian Business list and the respective esti-
mates of net worth are in reasonable agreement. But the Canadian Business list
appears to do a better job of spotting new and younger billionaires, which does not
seem surprising as Canadian journalists could tend to become aware of them
before Forbes’ staff. The comparison with Forbes bolsters our confidence in the
Canadian Business list. The latter has the advantage, of course, of penetrating well
below the billion USD Forbes cut-off.

Table 3 also provides detail on the imputed top-end Pareto distributions that
we use to adjust the survey-based distributions. The imputed distributions apply
to between 0.88 percent and 1.0 percent of family units. The estimated o values
are in a tight and plausible range from 1.376 to 1.543. The threshold at which the
imputed distribution takes over from the strict survey-based distribution ranges
between 6.75 and 10.80 as a multiple of overall mean net worth.

Interestingly, the values of @ shown in Table 3 decline after 1984, meaning that
the upper tail becomes longer and also that there is more inequality within the tail.
There is a simple relationship between Pareto’s a and the Gini coefficient, G:

(Cowell, 2011, p. 156). As the table indicates, G increases from 0.479 in 1984 to
0.571 in 2016. This is in line with the observation that inequality within the upper
tail of the wealth distribution has been rising in other countries as well in recent
decades (Atkinson, 2008; Alvaredo et al., 2018).

4.2. Portfolio Composition

In principle, Statistics Canada’s wealth surveys should provide us with detailed
information about changes in portfolio composition for the Canadian household
sector over time. Unfortunately, one major definitional change that occurred after
1999 makes it difficult to discern more than the largest changes. Up to and including
1999, unincorporated business assets and debts were reported simply as business
equity, and this category made up from 17 to 21 percent of total assets (Table D1
in Appendix D2). We do not know the breakdown of this business equity into

4The same three “families” as in 1970 could be divided into 13 economic families. Three “families”
were divided into nine economic families by the default rule. There were three entries for brothers—two

brothers in two cases and four in the other. Altogether these divisions ylelded 30 economic families.
42Canadian Business did not provide sufficient information to break “families” into economic fam-

ilies, so the default assumption of three of the latter in each of the former was used, giving an average
of 29 economic families in 9.7 “families” across 1999, 2012 and 2016. Brothers were in pairs in all cases:
two pairs in 1999 and 2016 and three in 2012.
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financial assets, non-financial assets and liabilities. Nevertheless, some important
trends in portfolio composition can be seen.

As shown in Table D1 of Appendix D, in all the survey years real estate is the
dominant asset type, making up from 46 to 57 percent of total assets. The striking
increase in this proportion from 1999 (45.8 percent) to 2012 and 2016 (average of
56.6 percent) is a reflection of rapidly rising house and other real estate prices in
Canada’s largest cities. Associated with this has been a climb in mortgage debt.
Cash and deposits have declined in importance over time while registered savings
plans have risen strongly as a percent of total assets. The rise in real estate and
tax-sheltered savings would be expected to boost the wealth of the middle class,
since these assets are relatively more important for these groups than they are for
those either lower or higher than them in the wealth distribution. Such trends
would be predicted to reduce e.g. the wealth share of the top 1 percent (Wollff,
2017). We find in the next section that the trend in top Canadian wealth shares
over the last few decades has been solidly upward, indicating that other forces have
been at work as well.

5. RESULTS

Tables 4 and 5, and Figures 1 and 2 show results for our three data series:
estate multiplier estimates for families in 1892/1902 and for adult individuals from
1945-1968, and survey-based estimates for families from 1970 to 2016. It is import-
ant to emphasize that these estimates do not form a single time series. For the
most part we confine our comments regarding trends to those seen within the three
separate periods.

Figure 1 and Table 4 show unadjusted estimates, while Figure 2 and Table 5
show results that are adjusted for differential mortality in the estate multiplier peri-
ods, and for consistency with external evidence on the upper tail in the survey-based
period from 1970 onward. Some smoothing is effected in the 1945-1968 period by
averaging annual results for sub-periods. (Appendix A provides the year-by-year
numbers.)

The 1892 and 1902 results cover the whole population while the 1945-1968
estate multiplier estimates only indicate the wealth shares of the top 0.1 percent,
0.5 percent and 1.0 percent. This is because the 1892 and 1902 Ontario probate
data cover a much larger portion of the population (32.5 percent on average) than
the Canada-wide estate tax-based estimates for 1945-1968.

The share of the top 1 percent is available for all three of our series.*> In the
unadjusted data it falls over the 1892-1902 interval and from 1945 to 1968, but
although it also does so from 1970 to 2012, it rises sharply from 15.9 percent in
2012 to 17.3 percent in 2016. Similar behavior is seen in the shares of the top

“The share of the top 1 percent gets much attention in the literature on wealth distribution. As
here, it is the indicator that most studies have in common, partly because estate multiplier estimates are
often only available for the extreme upper tail. Also, the high concentration of wealth-holding makes
the top end of special interest. However, where data allow, it is important to look at broader indicators,
which may include summary inequality indexes. For a discussion of the advantages and disadvantages
of the main alternatives indexes in the wealth context see Davies et al. (2017a).
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Figure 1. Wealth shares of top wealth groups, Canada, different series: families 1892-1902, adults
1945-1968, families 1970-2016; unadjusted (%)

Note: The three series shown here are estate multiplier estimates for Ontario in 1892 and 1902 and
for Canada from 1945 to 1968, and adjusted Statistics Canada survey estimates from 1970 to 2016.
[Colour figure can be viewed at wileyonlinelibrary.com|]

0.1 percent and 0.5 percent. Figure 1 and Table 4 also show the shares of the top
5 percent and 10 percent for the 1892-1902 and 1970-2016 periods. Trends echo
those already noted, except that in the most recent period the shares rise after 1984
or 1999, rather than in 2012. The share of the top 5 percent rises from 37.2 percent
in 1999 to 38.8 percent in 2016, while that of the top 10 percent increases from
51.3 percent to 53.5 percent from 1984 to 2016. The Gini coefficient rises after
1984, from .686 in that year to .707 in 2016.

Table 5 and Figure 2 show our adjusted estimates, with Appendix A again
providing the year-by-year numbers (see Table A2). The estate multiplier estimates
are adjusted using age-dependent mortality rate differentials for the high wealth
population as explained in Section 3. The upper tails of the survey-based distri-
butions are adjusted to make them consistent with external evidence according to
the procedure set out in the previous section. These adjustments raise the shares
of top wealth groups quite strongly. For example, the share of the top 1 percent
rises, on average, by 4.5 percent points over both the estate multiplier periods of
1892/1902 and 1945-1968, and by 9.2 percent points in the survey-based data from
1970 to 2016. In 2016 the rise for the top 1 percent from the unadjusted to adjusted
estimates is from 17.3 percent to 28.7 percent. The Gini coefficient increases from
an average of .700 to .731 in the 1970-2016 estimates.

It is interesting to see that the adjustment in the share of the top 1 percent is
large here not only in the early years (1970 and 1984) when the upper tail was not
oversampled, but in the SFS period when urban strata expected to have higher
net worth were oversampled. This appears to be consistent with the conclusion of
Vermeulen (2018) that oversampling on a geographic basis typically has little effect
in reducing the required upper tail adjustment.
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Figure 2. Wealth shares of top wealth groups, Canada: different series: families 18921902, adults
1945-1968, families 1970-2016; adjusted (%)
Note: see note to Figure 1. [Colour figure can be viewed at wileyonlinelibrary.com)]

The decline in the top 1 percent share over time, which was a striking feature
of the unadjusted estimates, is preserved in the adjusted data in the two estate
multiplier periods, but the picture changes significantly within the survey-based
period. The shares of the top 0.1 percent, 0.5 percent, 1 percent, and 5 percent all
rise from survey to survey from 1970 to 2012, the only exception being that the
share of the top 0.1 percent is steady from 1970 to 1984. A mild increase is seen
in the shares of the top 0.1 percent and 0.5 percent from 2012 to 2016 as well.
However, note that inequality as measured by the Gini coefficient fell from 1970 to
1984 (due to increased shares for bottom wealth groups), and remained constant
from 2012 to 2016, as did the share of the top 1 percent. Hence, although the broad
picture is one of rising inequality over the 1970-2016 period as a whole, there are
some nuances.

5.1. International Comparisons

Roine and Waldenstrom (2015) show that in both France and the U.K., the
share of the top 1 percent declined up to the late 1960s, as in Canada (see Table A3
in Appendix A). In the U.S., however, there was a mild upward trend from 1945 to
the early 1960s and a drop only in the late 1960s, in both household survey and
estate multiplier estimates (again see Table A3 in Appendix A). From 1970 to 2012
Canada shows a constant upward trend in the share of the top 1 percent, which is
qualitatively similar to what is seen in the U.S. (see also Saez and Zucman, 2016;
Bricker et al., 2016, 2018; Wolff, 2017). However, in France the rise in the share of
the top 1 percent did not begin until 1984, and in the U.K. there was a sharp drop
in the share of the top 1 percent from 1970 to 1984, before a rising trend took over.
Broadly speaking, wealth inequality fell internationally over most of the 20t
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century, but began an increase toward the end of that period that persisted into the
20t century.** While we do not have a single continuous time series for Canada, the
trends shown within our three data periods are consistent with this pattern.

In recent years, there has also been considerable development and improve-
ment of wealth surveys, for example with the Household Finance and Consumption
Surveys (HFCS) in the Eurozone and the Wealth and Assets Survey (WAS) in the
U.K. Vermeulen (2018) provides a nice basis for us to compare our results with
these European countries, as it adjusts the upper tail of the distributions by pool-
ing Forbes billionaire lists with the survey data with the same objective as our
upper tail adjustment of the Statistics Canada survey evidence.

Briefly, using his midpoint adjustments for each country Vermeulen (2018,
tables 9, 10) shows seven European countries with shares of the top 1 and 5 percent
distinctly lower than our adjusted 2012 shares of 28.7 percent and 47.6 percent.*
On average he finds shares of 17.3 percent and 34.1 percent for the top 1 percent
and 5 percent in Belgium, Finland, France, Italy, the Netherlands, Spain and the
U.K. Portugal is close to Canada, with shares of 25 percent and 43.5 percent for
the top 1 and 5 percent. Finally, Austria and Germany have similar shares that are
higher than Canada’s, averaging 32.3 percent and 52.8 percent for the top 1 percent
and 5 percent. U.K. These comparisons suggest that wealth inequality may be
higher in Canada than in most of Western Europe.

Comparison with the U.S. is interesting as its economy is so closely linked
with that of Canada. Despite that linkage there are striking differences in wealth
inequality and its trends. As noted above, while wealth inequality drifted up in the
U.S. from 1945 to the early 1960s it fell in Canada, according to our results. Since
then, while wealth concentration has risen in both countries, it has been lower in
Canada than in the U.S. In 2016 the share of the top 1 percent of households
reached 38.6 percent in the U.S. according to the Survey of Consumer Finance, in
contrast with our estimate of 28.7 percent for Canada. Further, while this share
rose strongly in the U.S. between 2013 and 2016 it did not change in Canada after
2012. Careful investigation of the reasons for these and other differences between
the two countries in wealth inequality and its trends could be a productive avenue
for future research.4

4Roine and Waldenstrém (2015) also provide time series for several other western countries. All
show a history of wealth inequality that fits the characterization we give here—except in the case of
Switzerland, which is unusual for having escaped not only both world wars, but also highly progressive
income or wealth taxation.

“Vermeulen (2018) uses the first wave of the HFCS, whose collection periods ranged between 2008
and 2010, and the second wave of the WAS, also collected between 2008 and 2010. For Canada, 2012 is

the year of the SFS survey that is temporally closest to these European surveys.
4SLight is shone by recent studies on methods that could be used. For the U.S. Saez and Zucman

(2016) and for France Garbinti ez al. (2016) analyzed changes in wealth inequality over time by decom-
posing into income inequality, savings rate, asset price and portfolio effects using synthetic saving
rates—an approach that could be applied to cross-country comparisons. Cowell ez al. (2018) compared
the impact of demographic and economic characteristics on the wealth distribution in five countries,
but found that they explain little of the country differences, which remain attributable to “strong unex-
plained country effects.”

© 2020 International Association for Research in Income and Wealth

160



Review of Income and Wealth, Series 67, Number 1, March 2021

6. CONCLUSION

We have assembled the existing Canadian evidence on long-term wealth
inequality that includes probate-based estimates for Ontario in 1892 and 1902 and
national survey results produced by Statistics Canada for the period 1970 to 2016.
We fill in the gap between these two data sets by constructing estate multiplier esti-
mates for the period 1945 to 1968 taking into account the lower death rates of the
wealthy. Further, we have adjusted the upper tail of the Statistics Canada survey
estimates to make them consistent with journalists’ rich lists. The results have been
put in international context.

Our results for the period since 1970 indicate that making an upper tail adjust-
ment is important in the Canadian case. This is true not only in the earlier years
when the surveys did not oversample the upper tail (1970 and 1984), but also in
the more recent period (1999-2016) when urban strata expected to have higher net
worth have been oversampled.

Although our results are from three different data series, covering separate
timespans, together they tell an interesting story about the long run evolution of
wealth inequality in Canada. In the decade before 1902 wealth inequality fell in
Canada’s largest province, Ontario, and in the period 1945 to 1968 it fell as well,
for the country as a whole. From 1970 to 1984, there was a small increase in most
top wealth shares. After 1984 our results indicate that Canada saw a clear increase
in wealth concentration up to 2012. The apparent decline in wealth inequality
through most of the 20™ century followed by a rising trend resembles what is seen
in most other developed countries for which data are available.

We have noted differences between Canada and the U.S. whose explanation
could be sought in future research. One is that while wealth inequality rose mildly
in the U.S. from 1945 to the early 1960s, it fell in Canada. Another is that although
wealth concentration has trended upwards in both countries since the 1970s, its
level has been distinctly lower in Canada than in the U.S. throughout those years.
Finally, after 2012 wealth inequality continued to increase strongly in the U.S. but
did not rise in Canada. Understanding these differences could help to illuminate
the determinants of wealth inequality in both countries.
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