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Household Portfolios and Taxation:

Canadian Evidence from 2005 Daniel Targa

Abstract

This paper examines a survey of 5,282 Canadian households and estimates a model for
the household demand of financial assets with the marginal income tax rate as the
explanatory variable of most interest. An effort is made to increase the robustness of this
type of estimation when done with a two-step Heckman (1979) procedure by adding a
selection control variable in the first stage. Differences in the portfolio response to tax
rate increases between Canadian and U.S. households are also evaluated. Household
responses to taxation of investment income on both the asset selection and allocations are
estimated by exploiting provincial variation in marginal income tax rates. The asset
habitat decision is also examined due to the availability of data on the composition of
RRSP accounts.

1. Introduction

The effect of taxation on household saving is a popular topic in empirical finance;
however, the effect of taxation on how savings are allocated remains a relatively
neglected topic (Poterba, 2001). This seems odd as investment portfolios can be a
significant source of income affecting both wealth and well-being. Even modern portfolio
theory has been developed without the presence of taxes on investment income (Poterba,
2002). Theoretical models of portfolio choice that have adjusted to account for income
taxes generally provide clear results. The few empirical studies undertaken fail to
produce conclusive results in some key areas, especially in determining the effects of
taxation on asset portfolio shares.

How taxes affect portfolio choice is important for several reasons." Macroeconomic
models typically highlight the negative effects of taxing capital income. Understanding
how our income tax system changes investor behaviour could provide insight into the
degree of inefficiency imposed by it. Income taxes may change the optimal portfolio
owned by households, which in turn distorts the pattern of investment in the economy
(Feldstein, 1976). Many stylized patterns are also found when looking at the holdings and
distribution of household portfolios. The most cited pattern is the large probability that
high wealth and income individuals directly hold stock relative to the rest of the
population. Although this behaviour is thought to be determined by risk aversion, it may
also be determined by tax incentives. Finally, taxes may significantly influence the
number of households who hold assets in tax-deferred accounts.

The wider topic of taxation and portfolio choice can be divided into narrower fields of
inquiry. Poterba (2001) breaks down the effect of taxes into six different areas: asset

'See Poterba (2001).
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selection, asset allocation, borrowing, asset habitat, choice of financial intermediaries,
and timing of asset transactions. In this paper I study how taxes affect the asset selection
(which assets to own) and asset allocation (how much of each asset to own) decisions in
Canada. The popularity of tax-deferred accounts in Canada such as RRSPs imply that the
asset habitat (whether or not to hold assets in special accounts) decision is considered as
well.

Several empirical studies have attempted to model the asset selection and allocation
decisions. Agell and Edin (1990), Feldstein (1976), King and Leape (1998), and Poterba
and Samwick (2002) all find that marginal tax rates (MTRs) play an important role in the
household asset selection decision. In regard to the asset allocation problem, Agell and
Edin (1990), Barlow, Brazer and Morgan (1966), Butters, Thompson and Bollinger
(1953), King and Leape (1998) and Scholz (1994) did not find a statistically significant
relationship between MTRs and portfolio asset shares. Aside from Agell and Edin (1990),
who use Swedish data, all the aforementioned papers use American data. Milligan (2002)
investigates the role of taxes on the asset habitat decision in Canada, and finds MTRs
have a statistically significant effect on RRSP participation.

The research above confirms two of the three theoretical expectations of household
behaviour. MTRs significantly influence asset selection and asset habitat decisions. Tax
increases cause investors to seek ownership of tax-preferred assets and hold them in tax-
deferred accounts. Only Poterba and Samwick (2002) find MTRs to have an impact on
the asset allocation decision.

This paper presents evidence on the effects of income taxes on household portfolio
selection and allocation in Canada.” It will be organized as follows: Section 2 provides a
brief overview of the theory of portfolio choice under taxation, while Section 3 outlines
the Canadian tax environment. Section 4 describes the data being used, and in Section 5, |
outline my empirical model. Sections 6 and 7 present the empirical results, and Section 8
provides a conclusion.

*Milligan (2002) investigates the effect of marginal tax rates on the household decision to contribute to
RRSPs.
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2. Theory of Taxation and Portfolio Choice

Different models of portfolio theory include Arrow-Debreu security models,’ the
Capital Asset Pricing Model (CAPM)*, and more general modern portfolio theory
(MPT).” Theoretical models of taxation and portfolio structure have been created with
three different concepts of asset demand in mind (Poterba, 2002). These models are
taxation and asset demands with risky returns, asset demand in clientele models, and the
after-tax capital asset pricing model.

2.1 Risky Assets

Domar and Musgrave (1944) wrote one of the earliest papers to investigate the
impact of capital income taxes on the choice to hold risky assets. They used a taxation
and asset demand model in the context of risky returns, taking a general equilibrium
approach. The results of their model depended on the degree to which investors could
deduct capital losses from their taxable income. When there is no offset, net yield is
reduced while risk is not. Risk taking becomes less attractive but investment income has
decreased. These two factors work against each other, since investors would like to
simultaneously decrease holdings due to higher risk relative to return, and increase
holdings to make up for the lower level of after tax income. Investment in risky assets
could move in either direction. With full loss deduction the government effectively shares
the risk and return with the investor. Risk and yield have not changed relative to one
another: the investor will increase holdings in risky assets to achieve the previous
expected level of income. The behavior when partial loss offset occurs is unclear for the
same reasons under no offset, although holdings of risky assets will increase as the
degree of loss offset does.

In Canada, capital losses can offset capital gains to produce a taxable net capital gain. A
net capital loss, however, cannot be deducted from other types of taxable income. Domar
and Musgrave (1944) do not distinguish between capital gains/losses and other income
gains/losses. This implies that the practical limitation of being able to offset capital losses
only against capital gains is ignored. Despite this, Canada’s system would fall into the
category of partial loss offset, although to a relatively high degree. Holdings of risky
assets are expected to increase, especially as marginal tax rates increase and the
possibility of loss offset becomes more attractive. Because all individual tax payers in the
cross-section face the same offset rules, no explicit effort is made to examine the effects
of capital loss offset in this paper.

3Arrow and Debreu (1954).

*Developed independently both by Litner (1965) and Sharpe (1964).

*MPT was developed by many contributors, with a key contribution made by Markowitz (1991).
SAlthough risk aversion is not explicitly mentioned, the assumptions Domar and Musgrave (1944) make
about utility imply that utility is CRRA.
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2.2 Clientele Models

Clientele models of portfolio choice are most closely related to the asset selection
decision. Miller (1977) applies the clientele model approach to the demand of financial
assets. Both demand and supply equations for debt and equity assets are derived from the
firm’s capitalization problem and the investor’s portfolio optimization problem. Though
the paper focuses on the corporate equity vs. debt financing decision, it has important
implications for household portfolio choice. Miller creates a simple two good model
where investors have the choice of purchasing a single debt or equity security, or a
combination of both. Pre-tax returns on both assets are assumed to be the same in all
states of nature. If both assets are taxed differently but all agents face the same tax rules
(and rates), prices adjust and both assets have the same after-tax return. Investors are
indifferent between the two goods.

If tax rules and rates between individuals change, a different set of results emerge. Miller
(1977) assumes both assets are riskless, and that a tax exists on interest income but not on
personal income from the equity asset, although firms still pay corporate taxes. In
equilibrium, firms gross up the return on corporate bonds (interest) to the tax rate of the
marginal bondholder. The rate of return on equity will be the same as the after tax return
on bonds (for the marginal bondholder). The result is that two groups or clienteles of
investors emerge, where each one invests only in debt or equity. High income investors
hold only equity, while low income investors hold only debt. According to Poterba
(2001) Miller’s predictions do not hold empirically with regard to actual household
portfolios or corporate debt-equity ratios. Since Miller’s model is rather simple and
makes use of unrealistic assumptions, it should not be expected to hold up on its own
when tested against actual data. The clientele model of asset demand still provides us
with basic intuition about investor behavior under a progressive tax rate system.

2.3 The After-tax Capital Asset Pricing Model (CAPM)

Auerbach and King (1983) use an after-tax CAPM to explore the behavior of
households and firms faced with risk and taxation. They show that the response of
investors depends highly on their level of risk aversion. Agents hold a mix of two market
portfolios, one being the optimal portfolio before tax (all non-systematic risk is
diversified away) and another chosen on the basis of tax minimization. More risk-averse
agents will hold a higher weight in the diversified portfolio and care less about after-tax
optimization (Poterba, 2001). As taxes increase, so does the incentive to weight a
portfolio with tax-advantaged assets.

Within the tax optimized portfolio, investors with a tax preference for equity will hold as
much of it as possible. In order to hold more equities without bearing an excessive
amount of risk, they will choose less risky equities. Investors with a tax preference for
debt securities will hold as little equity as possible. To do this and maintain an acceptable
level of expected return, they will choose to hold riskier equities. Changes in the
allocation between debt and equity will depend on the risk aversion of agents.
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Another important result of Auerbach and King (1983) is that the response of households
depends largely on their tax treatment relative to each other and between assets.
Proportional taxation between agents that does not change the relative net yield and risk
of assets should not have an effect on equilibrium results. These conclusions, however,
depend on some perhaps unrealistic assumptions. There are no constraints on households
taking short positions on assets, nor is asset habitat considered.

The features of the Canadian income tax system will ensure that tax on interest income
will rise faster relative to the tax on dividends and capital gains as MTRs increase.
Ceteris paribus, all agents will have a tax preference for equities. With a tax preference
for equities and concave utility, as marginal tax rates increase a higher portfolio share in
equity is expected. Risk averse agents compensate for the higher share of equity by
replacing higher risk stocks with lower risk ones. Corner solutions where investors invest
only in equity are also possible. Higher MTRs should increase both the probability of
owning equities and the portfolio share associated with them.

2.4 Tax-Deferred Accounts

The work summarized above does not consider the existence of tax deferred
accounts. Poterba and Samwick (2002) provide a very simple explanation of how
investors should behave in an environment where such accounts are available. Consider
an investor facing an income tax rate of t and investment time horizon T. The investor
holds an asset paying an annually compounding rate of return r. The after-tax wealth per
dollar generated from this asset will be er("™T. An investor who allocates 1/(1- ) dollars
(the amount of pre-tax income generating 1 dollar of after-tax income) to a tax-deferred
account has e'T after retirement. The asset’s ratio of wealth in a tax-deferred environment
to a taxable environment is e””. We can see this amount is increasing with t. The
investor clearly benefits from holding assets in a tax-deferred account, and this benefit
increases with the MTR rate.

The theoretical work available provides a good base from which to conduct empirical
research, even though many of the assumptions used are somewhat unrealistic.’
Heterogeneous tax treatment of assets and the rates facing individuals should provide
incentives for investors to seek ownership of tax advantaged assets and hold them in tax-
deferred accounts if possible. For a comprehensive literature review on the subject see
Poterba (2001).

3. The 2004 Canadian Tax Environment

In Canada, income taxes are imposed by the federal government under the Income
Tax Act. In addition, each Canadian province has its own legislation which imposes
provincial income tax on its residents and on non-residents who are permanently
established or conduct business in the province. The federal government collects personal

"This includes the assumption of riskless equities, the lack of an environment with tax-deferred accounts,
and the failure to place short selling restrictions on households.
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income taxes for all provinces except Quebec. In 2004, progressive income tax rates were
imposed on taxable income by the provinces and federal government.®

Calculating income tax involves four basic steps’: First, all sources of income from
employment, businesses and investments are calculated. Allowable deductions are then
made to calculate taxable income, from which the gross tax payable is derived. Net tax
payable is calculated after any applicable tax credits are claimed.

Financial assets typically produce three types of income: dividends, capital gains, and
interest payments. These three income flows are all taxed at different rates. Several tax-
deferral accounts also exist that allow individuals to effectively transfer income from one
period to another, changing the tax burden placed on investment income. These accounts
include Registered Retirement Savings Plans (RRSPs), Registered Retirement Income
Funds (RRIFs), Locked-In Retirement Accounts (LIRAs), and Registered Education
Savings Plans (RESPs).

3.1 Taxation of Investment Income

Individuals receiving dividend income from taxable Canadian corporations
receive preferential tax treatment. Dividend payments from Canadian corporations are
grossed-up to 125% in order to make them equivalent to what a corporation would have
earned before tax. This grossed-up amount is the taxable dividend income. A dividend
tax credit of 13.33% of the grossed-up amount is provided to the taxpayer. Dividends
from foreign corporations are taxed as regular income. Reinvested dividends are treated
the same way as cash dividends.

Capital gains arise from the sale of a capital property for more than its cost, and are also
considered a tax-preferred income flow. 50% of net capital gains are taxable as regular
income. Net capital gains can be carried back three years, while net capital losses can be
carried forward indefinitely. Interest income is considered regular income and is taxed as
such. Reinvested interest is taxed the same way as interest payments received. Although
tax liability can be reduced through specializing in assets that provide dividends and
capital gains, high income investors may be subject to a minimum tax if they
significantly reduce their tax liability through tax-preferred income or tax credits.

3.2 Registered Retirement Savings Plans (RRSPs)

RRSPs are one of the more popular types of tax deferment plans in Canada.
Individuals are able to make tax deductible contributions up to a $15,500 annual limit,
and any unused contribution space can be carried over into the future. Contributions can
also be made to a spousal RRSP, to the extent that an individual’s contribution limit is
not exceeded. Investment income accrues inside RRSPs tax free. Any funds withdrawn
qualify as taxable income and are subject to a withholding tax in addition to provincial

¥See Appendix A for federal and provincial income tax schedules.
From the Canadian Securities Course Text Volume II.
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and federal income tax rates. When a plan holder reaches the age of 69, they must de-
register their RRSP during that calendar year.

3.3 Registered Retirement Income Funds (RRIFs)

Once a RRSP holder reaches the age of 69, they can continue to shelter their
funds from taxes by transferring the de-registered RRSP funds into a RRIF. RRIF plan
holders are required to withdraw and pay income tax on an annual minimum amount of
their RRIF. No maximum withdrawal amount exists.

3.4 Locked-In Retirement Accounts (LIRAs)

The purpose of LIRAs is to allow those eligible for deferred pension income at
the time they withdraw from a registered employee pension plan to transfer the funds into
a tax sheltered account. LIRAs are subject to all the same rules as RRSPs under the
Income Tax Act. The difference is that funds cannot be withdrawn at any time and are
locked in until retirement. The conditions regarding when and how funds in a LIRA can
be withdrawn vary between provinces.

3.5 Registered Education Savings Plans (RESPs)

RESPs are tax-shelter plans designed to help save for the post-secondary
education of a child or grandchild. Contributions are limited to $4000 per year per
beneficiary and are not tax deductible, however income accrues inside the account tax-
free. There is also a $42,000 lifetime contribution limit per beneficiary. Complications
may arise if the designated beneficiary does not attend any qualifying education
programs.

3.6 Comparisons with the U.S. Tax System

Both King and Leape (1998) and Poterba and Samwick (2002) use U.S. data from
the 1997 tax year. In 1997 both dividend and interest income are taxed as normal income
by the IRS, however municipal, state, and federal bonds are exempt from federal income
taxes. How capital gains are taxed depends both on the individual’s income and the
length of time the asset was held before it was sold. U.S. taxpayers in the 15% federal
income tax bracket pay taxes on short term capital gains (on assets held for one year or
less) at the normal rate. Long term capital gains (on assets held for longer than one year)
are taxed at a marginal rate of 10%. Taxpayers above the 15% tax bracket are taxed at the
normal federal rate (between 28 and 39.5%) on short term capital gains and a constant
rate of 20% on long term capital gains.

The U.S. tax-deferred environment shows similarities to the Canadian system. Traditional
401(k) and Investment Retirement Accounts (IRAs) allow for post-tax contributions to be
made, and income accumulates tax-free until it is withdrawn, tax credits are provided for
contributions. Traditional 401(k) and IRA accounts are very similar to RRSPs. Both
401(k) and IRA accounts allow for post-tax contributions to be made but income is
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withdrawn tax free (tax credits are not given for contributions). Withdrawals from both
types of 401(k) and IRA accounts before the age of 59.5 are subject to taxation at the
normal rates in addition to a 10% penalty.'’

U.S. treatment of capital gains in 1997 is more favourable than that of Canada in 2004,
while Canada treats dividend payments more favourably. Based on the relative tax
treatment of equity between the two countries, a prediction cannot be made as to how
Canadian equity responses to taxation differ from those in the United States. The
existence of tax-exempt bonds in the United States could provide an interesting
opportunity for comparison. These bonds act as a substitute for both taxable bonds and
bonds in tax-deferred accounts. As MTRs increase there is greater incentive to stop
holding or to hold less of taxable bonds when tax-exempt bonds are available. Since tax-
exempt bonds are available, bonds in tax-deferred accounts may become relatively less
attractive. I will be sure to look for signs of these effects when comparing my results to
past American papers.

While U.S. and Canadian federal tax rates are similar, state income taxes in 1997 usually
varied between 1-6%, with none higher than 9%.!" Because of lower state taxes, total
U.S. income tax rates are typically lower than those in Canada. Higher Canadian tax rates
provide a greater incentive to utilize tax-advantaged assets and tax-deferred accounts.
This is also something to keep in mind when looking at the regression results discussed in
Sections 6 and 7.

4, Data

This study uses detailed micro data from the 2005 Survey of Financial Security
(SFS)."> The SFS is conducted by Statistics Canada and is designed to provide an in-
depth picture of the net worth of Canadians in 2004. It contains individual and household
information on the value of all major financial and non-financial assets and on the money
owing on mortgages, vehicles, credit cards, student loans and other debts. The survey was
conducted in all ten provinces (territories were excluded) and is intended to be
representative of 98% of the population in the provinces. Asset and debt information was
collected for families as a whole. For individuals over the age of 15, information was
collected on demographics, ethnicity and culture, education, employment, and income.

The cross-section consists of 9,000 households drawn from two sub-samples.” A
stratified, multi-stage area sample of 7,500 dwellings was taken in addition to a high
income sample of 1,500 dwellings. The second sample was taken from geographic areas
which had a large proportion of “high income” families as defined by Statistics Canada.

1%See http://www.irs.gov/ for U.S. tax information.

"http://www.taxadmin.org/FTA/rate/ind_inc.html (Accessed March 2008).

ZAccess to the 1999 SFS was also available, but was not used because it did not provide sufficient detail on
mutual fund and tax-deferred asset holdings.

PThe data set in the RDC provided by StatsCan only contains observations for approximately 5,200
households.
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The high income cut off was total family income of $200,000 or investment income of at
least $50,000.

The use of this dataset has several advantages. As mentioned the SFS oversamples high-
income families. This quality is desirable when analyzing household portfolios, because
it reduces the degree of non-participation bias from low-income families (King and
Leape, 1998). Over-representation of high-income families also helps to increase the
probability that each dollar of wealth in the economy, rather than each household,
appears in the sample (Samwick, 2000).

A flaw with many of the American datasets used is that the household’s state of residence
is suppressed. Income tax rates in the United States are set at both the state and federal
level. The inability to determine a household’s state (or provincial) income tax reduces
the variation of tax rates among observations greatly. Greater cross-sectional variation in
the marginal tax rate allows the effect of taxes to be further separated from income
(Milligan, 2002). Since the SFS does not suppress provincial variables, the robustness of
the results is increased.

4.2 Asset Categories

In order to properly model the effect of taxation on asset holdings, assets must be
categorized by the type of income they produce, which in turn determines how they are
taxed. Nine broad asset categories have been constructed containing a total of thirty-five
asset types. These categories are directly held equity, directly held equity mutual funds,
directly held fixed income, directly held fixed income mutual funds, other directly held
assets, liquid assets, RRSP equity, RRSP fixed income, and other tax-deferred assets.'*

4.3 Summary Information on Portfolio Holdings

Here some descriptive statistics on household asset holdings are briefly presented.
Table 1 summarizes the probability that each asset is held in the population.'> Aside from
holdings of liquid assets, none of the assets are held by even a third of Canadians. The
low probabilities shown here provide motivation for the model of incomplete portfolios
presented in Section 5. Table 2 displays the probability that an asset is held conditional
on the probabilities of each other asset being held. This table allows us to look for the
presence of asset clienteles as described in Section 2. Looking at Table 2 we can see that
about 30% of homes who own RRSP equity also own it outside of a tax sheltered
account. Approximately 40% of homes who own fixed income assets inside of a tax-
deferred account also own fixed income assets outside of one. The figures shown in
Table 2 suggest that Canadian households do not exhibit tax-clientele behavior, since
none of the conditional probabilities are very low (individuals are willing to hold the
same asset inside and outside of tax-deferred accounts, and portfolios containing equity
still have a high probability of holding fixed income assets).

"See Appendix B for variable construction.
PCalculations are made using the sample weights provided with the SFS.
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Table 1: Probability of ownership (percent) of each of seven asset classes

Fixed
Equity Income RRSP | Other
Mutual | Fixed Mutual | Liquid RRSP | Fixed Tax-

Equity | Funds |Income | Funds | Assets | Other | Equity | Income | Deferred

10.90 | 4.10 24.40 4.96 86.09 11.11 | 1422 | 2291 29.01

(0.44) | (0.28) |(0.60) |(0.30) |(0.48) |(0.44) | (0.49) |(0.59) | (0.63)

Source: Author’s tabulations based on data in the 2005 Survey of Financial Security.
Households are weighted by sample weights in each year. Standard deviations in
parenthesis.

Table 3 lists the portfolio share each asset has both across the entire sample and in sub-
samples conditional on positive ownership of the asset. Portfolio shares in every asset
category increase significantly once they are conditioned on ownership. This implies that
households do not hold more than a few different assets in their portfolios. When
conditioning on ownership the smallest increase in portfolio shares is seen in both of the
equity categories (aside from liquid assets and fixed income mutual funds). This reflects
the risk aversion of agents in our population as owners of riskier equity assets are
diversifying their portfolios.

4.4 Estimating Marginal Tax Rates

The marginal income tax rate will be considered our most important explanatory
variable. It is not the only tax variable households take into account, but most of the
variation in tax liability across provinces is due to the cross-sectional variation in MTR
(Poterba and Samwick, 2002). MTRs are estimated using the income, expense, and
demographic variables in the SFS.'® 7 18

'®MTR is estimated using the Canadian Tax and Credit Simulator (CTaCS) generously provided by Kevin
Milligan. See Appendix C for tax calculation details.

""MTRs and all demographic control variables refer to those of the household head, as self identified in the
2005 SFS Questionnaire.

"In my draft paper I stated that a graph of provincial MTR distribution will be included and discussed in
the final draft. I was unable to include these graphs due to disclosure issues with the RDC.
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Table 2: Conditional ownership probabilities (percent) for seven asset
classes: 2005

Fixed
Equity Income RRSP Other
Mutual | Fixed Mutual Liquid | RRSP Fixed Tax-

Equity | Funds Income | Funds Other Assets | Equity | Income | Deferred
Equity 100.00 | 14.94 44.85 13.07 26.50 95.38 42.97 42.50 49.93
Equity 39.73 100.00 | 52.51 46.49 52.94 95.21 54.28 46.56 60.35
Mutual
Funds
Fixed 20.03 8.82 100.00 | 9.93 16.84 95.10 19.05 35.06 39.38
Income
Fixed 28.72 38.42 48.88 100.00 | 65.52 92.33 38.74 46.52 53.95
Income
Mutual
Funds
Other 25.98 19.52 36.97 29.24 100.00 | 93.78 25.19 28.90 43.09
Liquid 12.07 4.53 26.96 5.32 12.10 100.00 | 15.39 24.29 31.19
Assets
RRSP 3291 15.64 32.67 13.50 19.68 93.15 100.00 | 52.49 60.26
Equity
RRSP 20.21 8.33 37.34 10.07 14.02 91.27 32.59 100.00 | 45.00
Fixed
Income
Other 18.75 8.52 33.13 9.22 16.51 92.55 29.55 35.54 100.00
Tax-
Deferred

Notes: Each entry indicates the probability that a household owns the asset class

indicated at the column head, conditional on owning the asset class indicated at the
beginning of the row. Entries are based on the author’s tabulations using the 2005 Survey

of Financial Security, weighting households by their sampling weights.

Table 3: Average portfolio shares (percent) of each of seven asset classes

Equity | Fixed Fixed RRSP | Other
Mutual | Income | Income Liquid | RRSP | Fixed Tax-
Equity | Funds Mutual | Other | Assets | Equity | Income | Deferred
Unconditional | 3.23 0.92 9.87 1.32 4.62 48.03 5.82 10.90 15.29
Average
Conditional 27.18 | 21.01 37.12 24.72 38.04 | 50.87 | 37.48 | 43.68 48.25
Average

Notes: Unconditional averages refer to the entire sample, while conditional averages refer
only to households with positive holdings of the indicated asset class. Tabulations are
based on the author’s calculations using data from the 2005 Survey of Financial Security,
weighting each household by its sampling weight.

Western Undergraduate Economics Review 2009




51

5. Econometric Specification

In this section, the specification for asset selection and allocation decisions is
discussed. Problems that arise in specifying these types of models are also considered,
along with possible solutions. Separating income from the marginal tax rates, creating a
suitable instrument for MTRs, and dealing with simultaneity and sample selection biases
are all challenges that are presented in this type of estimation.

5.1  Separating Income Effects from Marginal Tax Rate Effects

According to Triest (1998), one of the biggest challenges in properly identifying
tax effects is ensuring that MTR coefficients do not capture non-linear income effects. To
offset this problem, variation in tax rates that is independent of the other explanatory
variables is required in the data. One potential source is the variation in tax rates across
states (or provinces)."” The combined federal and provincial marginal tax rate will have
variation that is exogenous of the other independent variables. If federal and provincial
tax rates are combined, it must be assumed that: i) household responses to provincial
taxation are identical to responses to federal taxes and, ii) the provincial tax code is
independent of other factors determining relevant household behavior. If these
assumptions are presumed to be true, provincial dummies cannot be used as control
variables. If provincial dummies are added and assumptions i) and ii) hold, one runs the
risk of entirely eliminating the ability of provincial variation in tax rates to explain
household behavior. 1 operate under the assumption that i) and ii) are true in order to
combine federal and provincial marginal tax rates into one variable, therefore provincial
dummies are not be included in my specification.

Another problem with the estimated MTR coefficients pointed out by King and Leape
(1998) is the possibility of an identification problem that arises from including both the
EMTR and income as independent variables (MTRs are a non-linear transformation of
income). Using a similar solution to the one presented in their paper, my income variable
is total household wage and self-employment income. This excludes some other types of
income that will be used to estimate MTRs. The use of household income further
separatzeos this income variable from the individual income measure used to estimate
MTRs.

5.2 Endogeneity of Marginal Tax Rates

A household’s marginal tax rate is not determined exogenously. In particular, the
portfolio chosen by a household will determine its taxable investment income and in turn
its marginal tax rates. RRSP withdrawals and deductions, the claiming of various tax
credits, pension contributions, and other household behavior will also determine the MTR
it faces. A proper instrument must be found that is correlated with MTR but not with the
error term.

PPoterba and Samwick (2002) provide an additional method to test for non-linear income effects in the
MTR.
**Note that investment income is not included in this variable, further reducing potential endogeneity.
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I will adopt an instrument for MTR similar to that used by Agell and Edin (1990),
Feldstein (1976), King and Leape (1998), Milligan (2002) and Poterba and Samwick
(2002). The method common to all of these papers is the calculation of MTRs based on a
definition of taxable income that ignores endogenous variables such as investment
income, RRSP contributions, etc. A generalization of this method is illustrated effectively
by Poterba and Samwick (2002):

[T (Ys+A)— (YB)] /A, (1)

where Y3 is the base level of income, T(Y) is the tax liability on base level of income, A
is an increment, and T (Yp+A) is the tax liability at base level plus the increment.
Equation (1) gives the estimated marginal tax rate (EMTR).

I will calculate the taxable income base using a similar approach to Milligan (2002) and
Poterba and Samwick (2002).>' The increment A can be calculated in several ways.
Estimations of MTRs designed to look solely at participation decisions have used an
increment of one, this produces what is known as the first-dollar marginal tax rate. The
first-dollar increment is inappropriate, since this rate does not consistently account for
income from large investment portfolios that could push an individual into a higher tax
bracket. If a household is pushed into a higher tax bracket, the EMTR will be the average
between the two brackets. Papers by Agell and Edin (1990) and Poterba and Samwick
(2002) use an exogenous approximation of portfolio income as the increment. This is
usually total household financial assets multiplied by the appropriate discount rate for the
sample’s country and time frame. I use the average annual return on 3-month federal T-
bills in 2004 to approximate portfolio income. If (Y) is properly calculated the EMTR
will be purged of endogeneity.

5.3 Endogeneity and Sample Selection Bias

The data shows that households exhibit significant non-participation in many
asset categories. The two most popular explanations for incomplete portfolios are
transaction costs and constraints on shortsells and negative holdings of assets by
households (Auerbach and King, 1983). The presence of transaction costs will have
effects on the household’s selection choice, while constraints on negative holdings will
prevent households from allocating assets in an optimal way. These facts cause us to
focus on the relationship between asset selection and allocation. Namely, the
specification determining the two problems is not identical, but as this section shows,
both decisions are simultaneous and cannot be entirely separated.

Portfolio selection and allocation is generally a two part problem. Households choose
which assets to own and how much to own simultaneously. Agell and Edin (1990)
explain that conceptually this is a two stage optimization problem. First, the household
chooses the asset proportions that maximize expected utility in portfolios of every
possible combination of assets. Next, the particular portfolio is chosen that maximizes

*ISee Appendix C for details.
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expected utility. The asset ownership (or selection) decision can be referred to as the
discrete choice, while the asset allocation decision can be referred to as the continuous
choice.

Estimation of a multivariate Tobit model seems like a possible solution to this problem.
But as previously mentioned the reasons behind non-participation imply that the function
determining the discrete choice is unlikely to be the same as the one determining the
continuous choice (conditional on ownership). For this reason a single equation cannot be
used and separate models for the two decisions must be generated.

Following in the footsteps of King and Leape (1998) I will estimate a model of
incomplete portfolios. They assume that incomplete portfolios and transaction costs do
cause non-participation, so the continuous choice decision is a switching regressions
model. This switching regressions model contains as many intercepts as there are
combinations of asset holdings.”> The household demand used to derive this switching
model is characterized as:

pn.= f(Xn) (2

where pn; is household h’s portfolio share of asset j and Xp is the vector of independent
variables. The functional form of the asset demand depends on which portfolio is chosen.
The effects different combinations of portfolios have on the continuous choice are known
as “spillover” effects, and any empirical model should take account of them.

King and Leape (1998) use the notion of asset demand in (2) to arrive at the equation
which should be estimated:

In pnj=2i=1 @ dint BiXnt enjs k= 1,...,2/71;j =1,...,J 3)

Where dip is a dummy equal to unity if household h owns portfolio k and a;x is the
demand intercept of asset j given portfolio k is held. The intercept ajx incorporates
“spillover” effects into the regression model. This equation produces conditional asset
demand (upon ownership).

Although (3) does model “spillover,” it is only regressed on households with non-zero
holdings of asset ] and may suffer from sample selection bias. Further, it does not account
for the simultaneity of the discrete and continuous decisions. That is to say, the shift
dummies dih are endogenous.

Sample Selection Bias
Both King and Leape (1998) and Agell and Edin (1990) include the inverse Mill’s

ratio as an independent variable in the ownership model and proceed with a Heckman
(1979) two-step procedure. I follow this procedure in order to yield consistent estimates

*Given J assets, there are (2/—1) different portfolios, excluding the null.
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in the presence of incomplete household portfolios. One omission made by King and
Leape (1998) and Agell and Edin (1990) is the exclusion of a selection variable in the
first stage probit (selection) model. Finding an appropriate variable (aside from
transaction costs and shortsale restrictions) that influences the decision to hold assets
while not affecting the level of the assets held is an issue that has been tackled by
literature on portfolio choice to no avail.

A recent working paper by Brown, Ivkovic, Smith and Weisbenner (2004) suggests that
geography is a significant determinant in stock market participation. In particular, the
presence of “peer groups” of other investors and the close proximity of publicly-traded
firms greatly increase the likelihood that an individual will choose to hold equity assets.
Though they do not make inferences about these effects on the ownership of other
financial assets, ownership of one financial asset is likely to increase the probability that
other assets are owned, due to the reduction of transaction costs and benefits from
experience (Poterba and Samwick, 2002). Indeed, this is reflected in Table 2 where
ownership of equity assets significantly increases the probability of owning other assets
over their unconditional values.

Because industry tends to be concentrated in urban areas, and individuals are more likely
to come into contact with stock owners in densely populated areas, I introduce an urban
geography (city) dummy as a selection variable in the first stage probit model.” The
introduction of this variable is also in accordance with theory that suggests the vector of
independent variables in the discrete choice should be different from those in the
continuous decision.

Endogeneity

As noted, straight estimation of (3) can lead to simultaneity bias since the
portfolio intercept dummies dy,» are generated endogenously. Agell and Edin (1990) note
the ideal solution would be to generate the shift dummies with a multivariate probit
model. This would eliminate the sample selection and simultaneity problems. Because of
the large number of portfolio combinations (2/—1) this is not possible (in this case J =9,
so 2/—1 = 511 possible portfolios exist). Such a large number of portfolios would imply
that some are likely to be held by few or no households. Dummy variables corresponding
to these portfolios would introduce high (or perfect) collinearity. Instead, the ownership
of each asset is modeled separately. This requires the estimation of:

Pr(own j) = Zy jex Pr(k). 4)

Equation (4) is the probability that a given household owns asset j. This is the sum of the
probabilities that a household owns each portfolio k containing asset j. Estimates of (4)
are generated by a simple probit model, but no justification will be given for the implied
assumption that errors are distributed normally.

»See Appendix B for a precise definition of this variable.
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Agell and Edin (1990) and King and Leape (1998) estimate (3) with spillover intercepts
constructed from the fitted values generated by the probit estimation. This eliminates the
endogeneity problem but introduces a new problem. Namely, Stata will treat the portfolio
dummies as data and not as predictions with error. I estimated two sets of regressions for
equation (3): one using actual values and the other using fitted values for the portfolio
intercepts. I present results of estimation which includes the population values for the
selection intercepts, since estimation using the fitted values produced coefficients with
much lower economic and statistical significance. As a result, my estimation procedure
may suffer from endogeneity bias.

5.4 The Model

I run a two-step Heckman (1979) model to estimate the response of portfolio
shares to taxation. Probit models showing marginal effects (evaluated at the population
mean) are also estimated for the ownership decision for each asset. Assets have been
aggregated into four groups in order to estimate the demand intercepts in (3). This
reduces the total number of portfolio intercepts to fifteen, with no more than seven
applying to each one of the nine asset categories. I intended to follow the method used by
King and Leape (1998) to aggregate the asset categories by grouping assets with a
correlation of 0.75 or more. King and Leape (1998) included assets such as home
mortgages which have much higher participation rates, while this paper examines
financial assets only. Asset correlations are all considerably lower than 0.75 and do not
vary significantly across assets. I aggregated asset categories that displayed relatively
high correlations, but this was done in an otherwise arbitrary manner. Asset correlations
are presented in Appendix D.

In regressions of (3) the natural logarithm of each asset’s portfolio share is used as the
dependent variable. The logarithm of the portfolio share is taken to reduce potentially
significant heteroskedasticity. Ideally a constraint would be implemented that ensures
that the coefficients on each independent variable sum to zero across all asset models.
The logarithmic form of the estimation model prevents this. For this reason, one of the
asset allocation models should be considered residual (King and Leape, 1998).

Both the probit and Heckman (1979) models regress the dependent variable against a
vector of control variables in addition to the EMTRs. This includes age, education, sex,
marital status, retirement status, household size, financial industry employment, self-
employment, employee pension plan participation, and household net wealth and income.
The probit regressions include a dummy variable indicating whether or not the household
is located in an urban area. The allocation regression in the second stage of the Heckman
(1979) model includes portfolio spillover dummy variables and the estimated inverse
Mill’s ratio.** All estimation is done using sample weighted variables.

**More detailed descriptions of how the portfolio dummy variables were constructed are found in Appendix
B.
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6. Empirical Results: Asset Selection

Table 4 displays the probit coefficients and standard errors for each of the nine
asset selection regressions. Marginal tax rate coefficients are positive and statistically
significant in the models for equity, fixed income, RRSP equity, and RRSP fixed income.
These results support the hypothesis that ownership of tax preferred assets increases with
MTRs. The coefficients on the assets with the most favourable tax treatment (equity,
RRSP equity, and RRSP fixed income) are all significant at the 1% level. The significant
positive coefficient on fixed income assets is not consistent with the theory presented in
Section 2. This is not a surprise as previous empirical work by Agell and Edin (1990) and
Poterba and Samwick (2002) also produced significant positive coefficients on interest
bearing assets. Poterba and Samwick (2002) suggest that this is due to fixed costs for
initial ownership in any asset that reduces the marginal cost of owning additional assets.
Another reason suggested for this is that individuals who invest are more skilled at
conducting research, and are therefore likely to invest in many asset categories.

Coefficients on income are insignificant for all asset categories except equity. Net wealth
coefficients are positive and significant for all asset categories. Coefficients show
especially large increases in ownership for households moving into the $250,000 and
$1,000,000 wealth categories. Most age coefficients are insignificant across all
regressions, although they increase in magnitude and significance as age increases.
Higher levels of education are associated with statistically significant increases in
ownership across all categories except fixed income. The hypothesis that living in an
urban area is an important determinant of asset ownership seems to be rejected by the
data. The coefficients corresponding to the city dummy variable are insignificant in seven
of the nine asset ownership regressions.

Table 5 presents estimates of the marginal effects of the tax rate on asset ownership. The
value of g(Bo+ f X ) is included in Table 4 for each probit regression, where (.) is the
standard normal density function. This allows for the marginal effect g(Bo + B X )Bj of
each variable x; to be calculated. One asterisk indicates statistical significance at the 5%
level, and two asterisks indicate significance at the 1% level. The upper portion of Table
5 shows the marginal effect of a unit increase in the MTR (evaluated at the population
mean) on the expected probability of ownership. The lower section of Table 5 shows the
marginal effect of a ten percentage point increase in the MTR, relative to the population
ownership probability for each asset category. For example, a 1% increase in the
marginal tax rate is associated with a 0.305% increase in the probability of holding a
RRSP fixed income asset. A 10% increase in the marginal tax rate is then associated with
a 0.305% increase in the probability of owning fixed income inside of an RRSP account.
Table 1 illustrates that 22.91% of the population hold RRSP fixed income, so
(3.05/22.91)*100 = 13.31%.%

»This number differs from the one shown in Table 5 because values in Table 5 were derived without
rounding down estimates or probabilities.
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Table 5: Marginal effects of changes in

asset ownership probit models

Estimate of Marginal Effect
Equity

Equity Mutual Funds

Fixed Income

Fixed Income Mutual Funds
Other

Liquid Assets

RRSP Equity

RRSP Fixed Income

Other Tax-Deferred

57

marginal tax rate on probability of

Percentage Point Increase

0.090**

0.014

0.100*

0.018

-0.034

0.222

0.149%*

0.305%*

0.424

Effect of a 10-percentage point MTR increase on ownership (as a percent of baseline

ownership probabilities)

Equity

Equity Mutual Funds

Fixed Income

Fixed Income Mutual Funds
Other

Liquid Assets

RRSP Equity

RRSP Fixed Income

Other Tax-Deferred

8.26
3.44
4.08
3.57
-3.02
2.57
10.50
13.32
16.63

Notes: The top section shows the marginal effect of a unit increase on the marginal tax
rate on the expected probability of ownership. The lower section multiplies the top
section by 10 then divides by the probability that a household owns the asset class, as
shown in Table 1. (**) indicates significance at the 1% level, (*) indicates significance at

the 5% level.
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When the marginal effect of the estimated MTR is evaluated relative to the baseline
ownership probabilities of each asset, expectations regarding asset selection responses are
reflected in the data. A ten percentage point increase in the MTR leads to significant
increases in the ownership of equity, RRSP equity, RRSP fixed income, and other tax-
deferred assets.

The hypothesis put forward in Section 3 that as MTRs rise, Canadian ownership of tax-
deferred fixed income (RRSP fixed income) assets should increase more than U.S.
ownership of tax-deferred bonds, appears to be verified. Poterba and Samwick (2002)
predict that for a ten percentage point increase in the MTR, tax-deferred bond ownership
will increase 9.2% relative to baseline ownership. I estimate that RRSP fixed income
ownership will rise 13.32% in response to the same change in the MTR.

7. Empirical Results: Asset Allocation

Table 6 displays the results from the second stage of the Heckman (1979) model
estimation, along with coefficients and standard errors for each of the nine asset
allocation regressions. Marginal tax rate coefficients are insignificant at the 10% level for
all asset categories. With the exception of those estimated in the liquid asset model, the
coefficients on all variables are insignificant. Coefficients for many explanatory variables
are smaller than their standard errors.

Table 7 shows the estimated marginal effect of increases in MTRs on the portfolio share
of each asset. P-values are also included to remind the reader that the coefficients are
statistically insignificant, and should be interpreted with caution. Since the dependent
variable estimated in each asset allocation model is the natural logarithm of an asset’s
portfolio share, the MTR coefficients represent the tax semi-elasticity. These semi-
elasticities are presented in the upper half of Table 7. For example, the semi-elasticity of
the MTR on RRSP fixed income is 5.579. This means that a unit increase in the MTR is
associated with a (0.05579*p; x 100) percentage point increase in asset j’s portfolio
share, where pj is the level of the portfolio share being evaluated. The lower half of Table
7 shows the estimated marginal effect of a 10 percentage point increase in the MTR on
the allocation decision, evaluated at the population mean portfolio share of each asset as
shown in Table 3.

The estimated changes shown in Table 7 do not correspond with theoretical expectations
of portfolio behavior. Equity and fixed income mutual funds are shown to increase by
more than directly held equity and fixed income, respectively. Fixed income holdings are
expected to decrease, but only by a small amount. Portfolio holdings of all RRSP and tax-
deferred assets increase, but the increase in RRSP fixed income appears to be excessively
high.
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Table 10: Marginal effects of changes in marginal tax rate on asset
portfolio shares (conditional on ownership)

MTR Semi-elasticities P-values
Equity 0.470 0.608
Equity Mutual Funds 2.844 0.743
Fixed Income -0.750 0.280
Fixed Income Mutual Funds 1.090 0.286
Other -0.430 0.674
Liquid Assets -0.110 0.542
RRSP Equity 1.015 0.119
RRSP Fixed Income 5.579 0.320
Other Tax-Deferred 1.906 0.130

Effect of a 10-percentage point MTR increase on allocation evaluated at the mean
portfolio share of each asset

Equity 1.28
Equity Mutual Funds 5.98
Fixed Income -1.85
Fixed Income Mutual Funds 2.69
Other -1.64
Liquid Assets -0.53
RRSP Equity 3.80
RRSP Fixed Income 24.37
Other Tax-Deferred 9.20

Notes: The top section displays the marginal tax rate semi-elasticity. For example, a 1
unit increase in MTR will increase holdings of RRSP Equity by 1.015 percent of their
current (portfolio share) level. The bottom section evaluates the percentage point change
in an asset's portfolio share given a 10 percentage point increase in the marginal tax rate.
This is evaluated at the conditional portfolio share mean shown in Table 3.
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One possible reason for the unconvincing asset share results generated by the estimation
procedure is inaccurate estimation of the marginal tax rates. Analysis of the EMTRs for
each province showed that although the EMTR distribution across income levels
generally conformed to the combined federal and provincial tax schedule, there were
many outliers. These outliers appeared to be distributed randomly across all income
levels and in some cases were quite substantial. Many observations had EMTRs up to and
above 100% for the lowest levels of income, and at zero and below for some of the
highest income levels. Observations with EMTRs outside of the 0-100% range were
dropped, these observations accounted for approximately 3% of the sample
size/population. Even after these extreme observations were dropped, a considerable
amount of outliers within the 0-100% EMTR range remained. I am unsure of the reason
for this variation, but clawbacks of social assistance payments, old age security, and other
government transfers are possible sources. This excessive variation in EMTRs may
contribute to the insignificant results of the asset share estimation.

Inaccurate EMTR variable construction may be a source of large errors on the MTR
coefficients, but other problems exist. Nearly all of the control variable coefficients were
insignificant at the 10% level. This suggests that my estimation procedure may be flawed
in a fundamental way. Poterba and Samwick (2002) generate the only model yielding
significant results on the asset allocation decision. Their model constrained the total
portfolio change across assets to zero. The procedure used in this paper, along with
estimation produced by Agell and Edin (1990) and King and Leape (1998) all fail to
impose this constraint and also produce insignificant results. It may be the case that
imposing this restriction is more important when attempting to model asset allocation
than commonly thought.

The draft of this paper estimated the allocation decision using a simple OLS regression
where the dependent asset share variables were not logged.”® In that type of linear
estimation, the adding-up constraint is satisfied by the data, and perhaps coincidentally
(or not) many control variable coefficients and even some MTR coefficients were
significant at the 10% and 5% levels.

8. Conclusion

The factors determining a household’s demand for a broad range of financial
assets is studied using a previously unanalyzed sample of 5,282 Canadian households.
My specification considers equations for both the household’s selection of financial
assets and the household’s allocation of each asset. Asset habitation is also examined. A
procedure is used to account for both incomplete portfolio holdings and endogenous
marginal tax rates; however the endogeneity of the portfolio composition dummies is not
accounted for. The results suggest that after adjusting for wealth, education, income, and
a set of demographic variables, marginal income tax rates have a strong effect on the set
of financial assets that households choose to hold. As tax rates increase, equity holdings

*%That regression used very rough estimates of the MTR and did not take into account selection
simultaneity. It also included provincial dummies which may have captured MTR effects.
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are expected to rise significantly. Canadian households are also shown to respond
strongly to tax incentives by taking advantage of RRSP accounts. At the same time, my
analysis does not show taxes to have a significant effect on the household allocation of
portfolio shares.

I use recent research by Brown, Ivkovic, Smith, and Weisbenner (2004) suggesting the
importance of local firms and higher stock market participation rates among peers to
introduce urban location as a dummy variable that could add to the robustness of
portfolio allocation estimation using a two-step Heckman (1979) model. This variable
does not appear to have a significant effect on the portfolio selection decision or the
second stage allocation decision.

Failure to find tax effects in the allocation decision supports the hypothesis put forward
by King and Leape (1998) that information and processing costs may prevent households
from allocating financial assets in an optimal way. Another possibility implied by my
results is that constraining the marginal effect of portfolio share coefficients to zero
across all asset equations is important if significant tax effects are to be observed.
Consequently, future empirical research on the effects of marginal tax rates on portfolio
selection and allocation should attempt to include this constraint in specifications which
account for selection endogeneity.
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A. Income Tax Rates
A.1 Federal Income Tax Schedule 2004
Federal Income Tax

16% on the first $35,000 of taxable income +
22% on the next $35,000 of taxable income +
26% on the next $43,804 of taxable income +
29% of taxable income over $113,804

Source: CRA
A.2 Provincial Income Tax Schedules 2004

Newfoundland & Labrador
10.57% on the first $29,590 of taxable income +
16.16% on the next $29,590, +
18.02% on the amount over $59,180

Prince Edward Island
9.8% on the first $30,754 of taxable income, +
13.8% on the next $30,755, +
16.7% on the amount over $61,509

Nova Scotia
8.79% on the first $29,590 of taxable income, +
14.95% on the next $29,590, +
16.67% on the next $33,820, +
17.5% on the amount over $93,000

New Brunswick
9.68% on the first $32,183 of taxable income, +
14.82% on the next $32,185, +
16.52% on the next $40,280, +
17.84% on the amount over $104,648

Quebec
16% on the first $27,634 of taxable income, +
20% on the next $27,646 +
24% on the amount over $55,280
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Ontario
6.05% on the first $33,375 of taxable income, +
9.15% on the next $33,377, +
11.16% on the amount over $66,752

Manitoba
10.9% on the first $30,544 of taxable income, +
14% on the next $34,456, +
17.4% on the amount over $65,000

Saskatchewan
11% on the first $36,155 of taxable income, +
13% on the next $67,145, +
15% on the amount over $103,300

Alberta
10% of taxable income

British Columbia
6.05% on the first $32,476 of taxable income, +
9.15% on the next $32,478, +
11.7% on the next $9,621, +
13.7% on the next $15,980, +
14.7% on the amount over $90,555

Source: CRA
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B. Variable Construction
B1. Dependent Variables Equity
Equity

This category contains Canadian and foreign publicly traded stocks and money
invested in privately held companies. The main sources of income from these assets are
dividend payments and capital gains. Canadian and foreign equity holdings were not
listed separately in the SFS. This could potentially pose a problem as only dividends paid
out by Canadian companies are eligible for the dividend tax credit, while foreign
dividends are taxed at the normal income tax rate. Fortunately there is a significant
tendency across all countries for individuals to heavily weight their stock portfolios in
domestic rather than foreign companies, which is known as the home equity bias.”’ In
2001 only 16%* of Canadian equity holdings were in foreign companies, so I assume
that the majority of dividend income is entitled to the tax credit.

Equity Mutual Funds

Mutual fund managers attempt to allocate resources to maximize return for
investors, but for obvious reasons are not able to minimize taxation for individuals. Even
though assets inside of a mutual fund are taxed in the same way as those held directly by
individuals, they do not necessarily optimize tax liabilities (Poterba and Samwick, 2002).
For this reason they have been separated from the equity category, since they are likely to
respond more to changes in MTRs than directly held stock. In particular, the tax-
inefficiency of mutual funds increases the incentive to hold less of a portfolio in equity
mutual funds relative to direct stock ownership as tax rates rise. The main sources of
income from equity mutual funds are dividends and capital gains.

Fixed Income

This category contains term deposits and Guaranteed Investment Certificates
(GICs), Canadian and provincial savings bonds, federal and provincial Treasury bills,
Canadian and foreign bonds and debentures, bond funds, and asset backed securities
(ABS). The main source of income from these assets is interest.”’

"First documented by French and Poterba (1991).

* Amadi (2004). An updated number is available in Standard and Poor's Global Stock Markets Factbook
2005, but I was unable to find access to it.

*Treasury bills do not pay interest but sell at a discounted price and then mature at par. This difference is
considered income rather than capital gains under the Income Tax Act and is subject to the same rate of
taxation as interest.
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Fixed Income Mutual Funds

For the reasons stated previously mutual funds are once again separated from the
fixed income category. This asset classification includes bond mutual funds, money
market mutual funds, and balanced mutual funds. The main source of income from these
assets 1s interest.

Liquid Assets

This category contains chequing and savings accounts. Although these assets are
also interest bearing, they are much more liquid than the other fixed income assets. Since
nearly all households have non-zero holdings in chequing and savings accounts, inclusion
in the fixed income category would trivialize our model of the fixed income ownership
decision. This category is more related to transactions than investment, since liquid assets
usually do not yield high returns.

Other Assets

This category contains annuities, income trusts, income trust funds, amount in
foreign pension plans, money owed in the form of mortgages held, money owed other
than from mortgages held, other money held in trust, other (unidentified) mutual funds,
and other investments or financial assets (derivatives, short term paper, etc.). The type of
income flows from these assets cannot be determined with certainty. Since this category
contains miscellaneous types of income flows, it is more of a residual category than one
of economic interest.

RRSP Equity

This category contains Canadian and foreign publicly traded stocks, money
invested in privately held companies, and equity mutual funds held in RRSPs. The main
sources of income from these assets are dividend payments and capital gains. Income
inside all Canadian tax-deferred accounts accumulates tax free until it is removed. Since
income accrues tax-free, mutual funds inside an RRSP are not less tax-efficient than
directly owned stocks.

RRSP Fixed Income

This category contains term deposits and Guaranteed Investment Certificates
(GICs), Canadian and provincial savings bonds, federal and provincial Treasury bills,
Canadian and foreign bonds and debentures, and bond funds held in RRSPs.

Other Tax Deferred Assets

This category contains balanced funds, income trusts, income trust funds,
amounts in foreign pension plans, other (unidentified) mutual funds, and other registered
plan investments. The type of income flows from these assets cannot be determined with
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certainty. Canadian and foreign publicly traded stocks, money invested in privately held
companies, equity mutual funds, term deposits and Guaranteed Investment Certificates
(GICs), Canadian and provincial savings bonds, federal and provincial Treasury bills,
Canadian and foreign bonds and debentures, and bond funds held in RESPs, LIRAs, and
RRIFs are also included. The type of income flows from these assets cannot be
determined with certainty. This should also be considered a residual category, as
predictions cannot be made as to how this category will be affected by taxation relative to
the other tax deferred assets.”

B2. Independent Variables

Age: The age of the household head.

High School: Household head’s highest level of education is a high school diploma.

Trade/Voc/Appr: Household head’s highest level of education is a trade certificate,
vocational certificate, or apprenticeship.

College: Household head’s highest level of education is a community college diploma, or
a university diploma/certificate below a BA.

Bachelor: Household head’s highest level of education is a Bachelor of Arts.

Graduate: Household head’s highest level of education is a university degree, certificate,
or diploma above a BA.

Female: Equal to one if the household head is female.

City: Equal to one of the household is located in a city with a population greater than or
equal to 50,000.

Self Employed: Equal to one if respondent identified the primary source of household
income as self employment income.

Married: Equal to one if the household head is married (includes common-law marriage).
Retired: Equal to one if the household head is retired.

HH Size: Number of family members including household head.

Financial Industry: Equal to one if the household head has a job in financial services or
the financial industry.

Defined Benefit: Household head currently participates in a defined benefit employee
pension plan.

Defined Contribution: Household head currently participates in a defined contribution
employee pension plan.

Deferred Pension: Household head’s only pension plan is a deferred pension plan.

Net Wealth: Dummy variables based on family net wealth. The excluded dummy is the
range of negative wealth.

Family Income: Total household wage and self employment income.

3As described in Section 3, RESPs, RRIFs, and LIRAs have restrictions that would make their responses to
changes in taxation less responsive.
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Aggregated Asset Categories

A: Household owns at least one of equity mutual funds or fixed income mutual
funds.

Household owns at least one of equity, RRSP equity, or other.

Household owns at least one of fixed income or liquid assets.

Household owns at least one of RRSP fixed income or other tax-deferred.

Equal to one if a household owns assets in A and B but not C and D.

Equal to one if a household owns assets in A and C but not B and D.

>>00W

ABCD: Equal to one of a household owns an asset in each different aggregation.
C. Marginal Tax Rate Estimation

MTRs are estimated using the Canadian Tax and Credit Simulator (CTaCS)
generously provided by Kevin Milligan. As shown in Section 5.2, the estimated marginal
tax rate (EMTR) is equal to:

[(+A)-T(YB)] /A (D
C.1 Calculation of A

The increment A is equal to the greater of $100 or a household’s portfolio income
at the average annual return on 3-month federal T-bills in 2004.

C.2 Calculation of 7 (¥3)

The Canadian Tax and Credit Simulator (CTaCS) is a package that simulates the
Canadian personal income tax and transfer system. It comprises the CTaCS database of
tax parameters and a set of computer programs. I use the CTaCS to calculate (Y5) , which
is a household’s tax-liability given a vector of explanatory variables.

My input Yp is comprised of tax year, province of residence, age, sex, disability status,
child care expenses, child support payments, wage and salary income, self-employment
income (both farm and non-farm), retirement pension income, Canada Pension Plan
(CPP)/Quebec Pension Plan (QPP) benefits, worker’s compensation, and other income.

C.3 Calculation of (¥Vz+ A)

Calculations for the taxable income and increment are made in the same way as
previously mentioned, except that the increment A is added to other income.
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D.

Other Tables

Table 8: Asset Correlations

Fixed
Equity Income RRSP Other
Mutual | Fixed Mutual Liquid | RRSP Fixed Tax-
Equity | Funds Income | Funds Other Assets | Equity | Income | deferred
Equity 1.000
Equity
Mutual | 0.191 1.000
Funds
Fixed ) 6167 0135 |0.030 | 1.000
Income
Fixed
Income
Mutual 0.131 0.395 0.130 1.000
Funds
Other 0.171 0.275 0.104 0.395 1.000
Liquid | 004 | 0055|0148 |0041 | 0079 | 1.000
Assets
RRSP ) 0288 0237 [0.078 0160 [0.111 |0.083 | 1.000
Equity
RRSP
Fixed 0.163 0.116 0.164 0.128 0.050 0.082 0.287 1.000
Income
Other
Tax- 0.161 0.143 0.130 0.126 0.110 0.119 0.281 0.192 1.000
deferred

Source: Author’s tabulations based on data in the 2005 Survey of Financial Security.
Households are weighted by their sample weight.
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Mean Mean
EMTR 24.703
Age Net Wealth ($K) 0.095
25-34 0.177 50-100 0.191
35-54 0.428 100-250 0.318
55-64 0.149 250-1000 0.087
65-68 0.045 1000+
69+ 0.143

Family Income ($K) 45962.270
Education
High School 0.266 Portfolio Combinations
Trade/Voc/Appr 0.118 AB 0.054
College 0.158 AC 0.067
Bachelor 0.170 AD 0.052
Graduate 0.076 ABC 0.053
ABD 0.042

Female 0.390 ACD 0.050
City 0.668 ABCD 0.041
Married 0.583 BC 0.256
Retired 0.195 BD 0.173
HH Size 2.372 CD 0.388
Financial Sector 0.042 BCD 0.166
Self Employed 0.059
Defined Benefit 0.163
Defined Contribution 0.028
Deferred Pension 0.022

Source: Author’s tabulations based on data in the 2005 Survey of Financial Security.
Households are weighted by their sample weight.
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