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ABSTRACT

In the work pfesented here, I have exahined taxpayer

A

behavior under a simple personal tax system. Taxes in
L]

this system are not based on currenE'consumption, expen~
diture 6r income. Instead, the taxpayer is taxed on his
earnings les§ whateveg.paft of his savings he invests in
a’tax defgyrgl portfolio. Any liquidations he makes from
this portfolié become part of the.tax base in the'year
they-are made. Investment outside the portfolio bears

tax. free interest. It affords no tax deduction when ac-

quired-and can be liquidated tax free.
-~
. . ) .

\  The essentials of this system can be capturéd by a
two asset model of accumulation. Although the system is
degenerate under prppoftional tax rates, a progressive
rate structure”ensures that there are unique optimal
portfolios of the two savings vehicles .at any point in the

bt -

life cycle.
i -

‘This system yields read; comparisons with other forms

-

of taxation. If we remove one of the savings vehicles, we

have an income. tax system. If we remove the other, we

I 5 9
have an expenditure tax. o
.t ) a

In the thesis I have compared these types of taxation

and drawn a variety of coné\fsions about the static.ngture

® éfh b \
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of the two asset tax and dynamic efch§§ switching to the,
’ > 4

two asget system from other s&stems. Infbarffcula;, I .
héve éssessed the tax and savings implications of going
from an earﬁingsiﬁax system to thé two asset system in-a
life cyéle context. These are theoretical results and’
resulgs from a simulation model.

'

"'The main conclusions include the f&ilowing. Under the
&, .

' two "asset system,, people pay a present disdounted value of
_taxes which is determined by the PDV of their life time

' earnings. 'This horizontal equity feature of the two asset

system derives from the income averaging mechanism inherent

in it. This averaging process is superior in many respects
-, ‘. .

to the complex averaging proposals previously made for in-

come tax systems.

Movement from almost any tax system to the t&o'asset
system will change individual patterns of Tifetime savings
and taxes. In the simulation case studied, we find that
current savings will rise_ané current taxes will fall in

aggregate. There is a transitional period in whiCh these

changes are larger than in the long. run. A "vintage" and

- a "catch-up" effect are responsible for this initial over-

shoot. ) .

In transition there will be winners and losers.

Generally, it is those in middle age at the time of reform

. -
Ly N
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' \ who beneflt _most. .
. . Finaldy, all 'the results are dependent on the pro-
f " gressivity of taxes. This is not b cauée_the optimal’
Y . tax-savings pattern depends directly on the degree of
‘ 2 pro@ressivity'but rather becauee the| costs ofﬁbeing away
RS .f{ o froq the optimum become vanisHingly‘small as we approach
1 ‘ proﬁortional tax rates. This has implications for both
\ . the magnitude of welfage‘effects'%nd for the nature‘and
. \ I RN
N . duration of the transition period. ! /’//v _ :
. 3 -" _ ~ N -~ N - -~
- X . . . S
- " These are 3ust the major p01nts made in the. theBdis. .

[RAEN
3
w2
N

. tical and empirical level. A complete llSt

. I

can be found in the final chapter. ‘ : L
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CHAPTER I !

~

~ " REVIEW OF LITERATURE AND PLAN -OF THESIS

1. INTRODUCTION

M <

In tﬁis thesis I will examine the consequences Of making

certain changes,ln persohal taxatlon These changes are

Q

motlvated by the fax reform proposals made 1n the late 1970s

by the Meade Committee of the THstitute for Fiscal Studies
/ 19
(1978) , the U.S.\Ireasury (1978), Mieszkowski (1978, 1980),

Graetz (1980) and'Bradford (1980).
; . o \

~

While the reform proposals for personal taxation put
. J - ~

forward by‘these writers are not identical, ‘they contain,at
least one important common element: they provide fo;‘mucﬁ
greater deduotibility of investment\eipenditures in the
determination of the personal tax base than is currently
allowed in either Canada or the U.S. In addition, they
generallf provide‘for the'inclusion in the tax base of the

-
»

proceeds of the sale of any‘asset which previously afforded

>

the holder a tax deduétion.

S

i If one wishes to analyse a system of persohal‘taxa—

/*‘~_ ' .
tion which has been amended in such.a way, one must

-

know two things. First, what was the nature of the tax
system before the amendment? That/is will one be
deallng with an amended income tax, an amended wage tax

or some other type of " €%Z Second, to what’ class or classes

4

-
-~

TN




of assets do the new tax treatments appl Is it all assets?

Is it jus£ certain §ESets? Can the taxpayer choose how much
. A .

Pl
V4

he wishes to be subject to the new treatment? ,

In this thesis I analyse ‘the consedﬁéﬁces of reform ih
the case where the pre-existing systéﬁ is a progressive wége
tax and the new‘tax treatment oﬁ assets 1s an option whicﬂ

e taxpayer qanJapply'to as much or as_little of his asset

hpldings as he pleasgs;

The analysis is done’ in a life cycle context where the

-

age tax system is represented by a one asset model of accu-

ulation and the reformed system is represented by a two

asset model. The effects of reform can then easily be -iden-

"l . )
But before we delve into the details of this process.it will

tified with the repercussions of adding the second asset.

be useful to give some background information on alternative

5

forms of peréonal taxation so that we can put the reform
proposals in perspective.

L3

<

2. BASIC TYPES OF PERSONAL TAXATION

Four types of persongl taxation have been widely dis-
)cussed in the'literature (see Pechgan 197f, 1980 for re-
ferences) . These ére income taxes, éonsumption taxes, expen-

diture taxes and wage taxes. There are advantages and dis-

advantages to each. Generally, comparisons are made on the

)
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s

‘instagqe, to measure the component of the increase in ecqnomic

! .
. L, *

basis of equity, efficiency and administrative practicality.

The Haig (1921) and_simdns (1938) income tax uses as a

. . N R, . .
base a comprehensive notion of income including all income

©

from property. Arguments in favour of this tax base derive

s

from the idea that the objective of equity in taxation will
best be served by‘a system,ﬁhich measures the ability to pay
taxes by.adding up the money value of the net accretions to

economic power between two points in time (Haig 1921, p. 7).

-

This definition, however, presents a number of adminis-
A
. -

trative and conceptual difficulties. It is difficult, for

By

power which is due to capital gains on assets unless those

# [ | ‘ ~ «
gains are realized in the accounting period. Should one

»

include increases. in human capital through education or ex-

t

perience when one is measuring "economic power"? How is one

to deal with changes in "mopéy value" which are due solely

N

to changes in the value of money? How can one accurately
measure that component of income which comes in the form. of
- R

. s » ' . .
service flows from durable goods or owner occupied housing?

~

Should the promise of future economic power through.pensions
and insurance be-taxed when the entitlements accrue or later,

when the payments are actually made? When interest rates
r « -, )
change there will be changes in the current value of securi-

. -9
ties"which yield a fixed stream of returns. Such capital
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14

gains and losges will lead to changes in taxation even though
the stream of future returns is unchangéd. This might seem

to subvert the ability to pay notion. These are problems

. %

that centre on the notion of equity in the Haig-Simons in-
~ 7

-

come tax. There are further difficulties that arise in

connection with the efficiency of income taxation.

Y

As Fisher (1957, p. 47) pointed out, under income taxa-
tion there is a double taxation of savings. °~ Not only is the
income out of which savings is done taxed, but so is the -
return to savinés itself. This puts an inefficient distor-

tion in the savings market. The real rate of return to

capdal will differ from the after tax rate of return to
savings. ’ _ ' i

If in#erést and capital gains are excluded from the tax
_ base, as i§ the case under expenditure and consumption taxa-
tion, the savings distortion disappears. The principle of

equity underlying these two taxes is different from that of

v
*

the income tax. While the income tax depends on a notion of
"equity based on the ability to pay, the expenditure and con-
sumption principle states that people should be taxed accord-

ing to the amount they withdraw from the system (goods aﬁé

>

services) rather than the amount they contribute to'it

(labour services and capital goods) - (Kaldor 1955, p. 5).
-

! \

-

Thé_simplest form of expenditure tax is the general

o

Y

4]

.
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a sales tax. This is a practical and widely used form of _taxa—-
tion but it is limited in that it is difficult to apply a

progresside rate structure to it.. Progressive taxation of
\ % ’

‘a

expénditures can be achieved by subtracting savings (including

reinvested interest and capital gains) from comprehensive

-

income. Using this as the tax base may be simpler in many

-cases than using comprehensive income itself. Any unrealized
capital gain will cause problems under income taxation. But

\Funder the expenditure tax, capital gains and reinvested
i

" inferest count both as income and as saving. They net out

© o

——m . =

in the calculation of the tax base (income”less saving). It ~ ,

-

is not necessary“tq know either to calculate the base. The

situation is exactly symmetric for depreciation and capital

consumption allowances.

One of the difficulties with the expenditure tax is . ,
g — that purchases of durable goods aﬂd_especially housing will
cause tpe taxpayer to have unusually.highﬁt;xes in one year.
This will cause problems under awprogréssiVe rate structure
uﬂiess ;upplemented by an income averaging scheme.

N

The consumption tax is similar to the eéxpenditure tax

~
.

in that a greater tax burden may fall on those whose consump-

PRGN JRUI

tion varies over the life cycle. - While the variations in

- Y

o7 cconsumption may not be as great as. those of expenditure, it

l-l/b . ’ il . ) R

1. " is quite difficult to calculate consumption. One must impute
w® i - ' )
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: p 3 . -
values for service flows from durable goods and from housing.

One might view expenditure and consumption taxeés as
A . .
more just because they tax according to one's "endowment".
. . A .

. This is true when inheritances and bequests are included in

o ; ', : .
the endowment. Someone living under an income tax regime

= -
P *

who inherits‘a large fortune and never wgrks a day in his

Y
life will pay tax only on the 1nterest and capltal gains on
hlS holdings. Under expenditure (and consumptlon) taxation,
¢ . p ~
inheritance money will be taxed as’ it is spent (or consumed).
- :

- ’ \ ~

. . . , -
People value time as well as money, Th refore, the

word endowment should really include non-mar et lelsure tlme
as well. For example, someone with a high we\e rate who

works only a little may pay the same tax as someone with a

‘lqwen;wage but the same inco@e who works a lot.\| Despite the

equal incomes the first man is clearly better ofif, having
greater enjoyment of leisure time. . None of the taxes dis-

cussed so far takes this into account. , &

-

The problem of leisure tine valuation'leads,one natu-
rally to consideration of the, different labour incentf@e
effects embodled in the wvarious tax systems. People's wages
vary over the life cycle causing changes in the opportunlty
cgst of_lelsure. Work effort will be greatest when wage h

rates are highest. Both 1ncome and 31mple wage tax [systems

tend to dlstort this relatlonshlp. Not only,ls worklgenerally

&




E

-

discouraged in favour of leisure, but it is discourageg mor

at some points in the life cycle (middle age) than at others.

For simila; reasons, there may be a disincentive to
invest in human capital through education because of the tax

penalty paid by the concentration of earnings over a shorter

.

_period that is associated with the eé}nings profiles of more N

> y

highly educated workers.

\

Marginal tax rates will be highest, and the disincegtiveV
to work the greatest under an expenditure (or consumption) ° .
tax whenever expenditure (or cohsumption) is highest. This
has the effect of discouraging expenditures dﬁring fami;y
formation, and penalizing those who have large une§pe5ted
expenses such as medical costs. :
ﬁp to now we have been discussing the rélative merits
. of differént forms of personal taxation. A whole range of

. @ . 0
other issues arises when one considers moving between systems.

For instance, in going from a wage tax to an income tax or

‘an expenditure tax, the tax authorities will have to decide

whether or not to tax previous accumulations of assets in

t

the year of. transition. This can lead to exéessive once

over taxation. But if past accumulations are exempted there

. a T A ) ¢ T *
will be an incentive to” "load up" on durable goods and asSets
prior to the transition. Similar préblemq_may occur with

~. : \/—\
o . . 4
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ewy v

\ - the treatment of capital gaihs or losses if they are done on
\ a feal;zafion basis. People should poétpoh% the sale of "
. | . : '
\\{ - . appreciated assets to avoid the taxation of capital gains. °

People should realize capital losses before the transition

fd ]
.

to égggnditure taxation.
-5

~

Since the treatment of savings is differeyt under each
typeﬂo%‘taxatiOn, the question ariseé agout what to do, at
: the time of transition, with pepple who have accumulated
//ﬁ\k—//-;%az;pgé (or gone into debt) gnder one system and will have
_ 4 to di;save (repay)-ﬁnder angiher. 'Thé broblem is most acute
for the elderly who have saved under.an income or wégé tax
and have to' dissave ﬁndér an expenditure or consumption tax.
These then, are. some of the characte;istics of, and
problems associated wifh the basic types of personal t;;ar
N tion. We have seen that there may be inefficient distortibns
in the 1abourfand savings market, that there aré'conceptual
aifficulties in defining equity, aq@ there are bracticai ’
proﬁlems in imblémentation. -Bearing these things in mind,

- -
“w let us now direct our attention to the reform proposals des-

N !

_ cribed in the Introduction to this -<chapter.
: o

4

3. EXISTING RESEARCH ON}THE'REFORM PROPOSALS

Much of the existing literature on the reform proposals

h@éqfocussed on administrative problems. There are still
A ] . "/,




~

difficulties associated.with the service stream from durables

and housing as is pointed out by Mieszkowski (1980, p. 199)

T

and Graetz (1980, p. 184). Mieszk9wski (1980, pp.\196—200)
;7 ) .

algb discusses problems which arise in harmonizing ‘the re:

formed tax system with internatioﬁal tax arrangements. There

is also COQ§ideréble discussion in the literature on the

subject of tax avoidance. While these administrative prob-
L r -

‘lems are by no means ‘trivial, séveral other important issues

have not yet been addressed. These are main subject material

of the thesis.

5 -

The main issue is that introduction of the néw -tax

treatment of aésets‘will induce taxpayers, to change theit"
. 3 S

life cycle patterns of savings énd tax payments. Unless the

Ay

government introduces other tax adjustments at “the same time
: ==

@

"as it implements tax reform, it may be ﬁqnfronted with large

* v -

changes in its revenue from the personal sector. These will
. : :

have distinct short run and long.run components.

\

Even if adjustments are madeé to avoid large variations
in government revenues there will still be winners and losers

in the process of reform. These welfare effects depend not

-

only on differences in individual tastes and endowments but

also on age. .
. . . . A\l . ‘1

Several writers intluding Mieszkowski (1980, p. 193) .~

and Bradford (1980, p. 89) suggest that the reformed system
Y

P
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will have a desirable horizontal equity feature; people with
the same present discounted value (PDV) of earnings pay the
same PDV of tax. While this is true under certain circum-

stances, no formal proof has been given.

The horizontal equity feature derives from the tax

averaging that taxpayers are able to achieve under the re-

2
formed system. The averaging process in itself is quite

interesting because for some time economists such as Vickery
(1973), Deutsch (1975), Goode (1980) and others have tried
to devise cumulative averaging schemes which have proven
morehéomplex and costly to ad?inister than this system. The
main reason for the cost of péevious averaéing syétems_is
th® necessity of keeping and updating records over loné

.~
.

periods of time. Almost no 1lo g‘term record keeping is re-

- -

quired under the new system, . . #;

>

4. PLAN OF THESIS AND OUTLINE OF CONCLUSIONS
So far I have described. several systems of personal
taxation and given a very brief outline of yet another system

which, involves a choice for the taxpayer about the tax treat-

. ment of his’assets. In Chapter II,.I dé%elop a formal model.

of this system. This model allows simple and diredt compari-

-
~
v‘
!
9
\ \
5

son of wage taxation, exbenditure taxation and the new type i

of taxation.' The theory shééests that the new type of taxa-.

tion compares quite well on efficiency and equity grounds

o
]




with the other forms of taxation.

As indicated before, the results in Chapter II are
based on a simple two period consumption-savings model where
the consumer has two savinQ§ vehicles correspondind‘to the
two different tax treatments of assets. Formulate@ és a

maximization problem this enables us to see what life cycle

3

patterns of-consumption savings and taxes will evolve not

—

only under the wage tax and the reformed tax, but under an

4

expenditure tax as well. I make direct comparisons of the
static pptima under thgsé‘thréé tax systems and show how the
.results depend on eﬁrnings and tastes. In addition, I give
a formal proof;bf the horizontal equitg condition ;nd give

a set of sufficient conitions which will presefve it in an

-+~

extended model with inheritances and bequests. Chapter II-
o2

contains the basic theoretical work of the thesis., e

\

In the third chapter, 1.£ZSE*§¥ some of the comparéfﬁve
' 3
static properties of the new system. Specifically, I ask

what happe é to the 'representative man' if there is a change
in interest\rates, what hiPans if we tax interest payments

Py .
he redistributive effects of changing over to

and what are

the new em from a wage tax. I cogsider two. other things

as 1, namely problems associated with indexing the tax

~

function for real growth over a long time period and the

possibility ‘of government control of portfolio composition
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"in the new system through a scheme of partial deductibility
- »
of one of"™the assets.

The purpose of Chapter IV is to establish that the
simple two period model of Chapter II can feadily accommodate
a wide range of poliéy tools with?ut qndue complication. In
particular; I integrate direct trénsfers, tax credits, com-
pulsory savings pians, deductions and eXemﬁtions‘intotthe
system. Some compromise is necessary, however. The tax
treatment of-dividends and capital gains and éhe tax links
between spouses, and between spouse§ and children, cause
some problems and are dealt wifh in two appendices to Chapter

IV. Chapter IV is somewhat technical and may;be,skippgg

without loss of continuity.

The remaining chapters are more empirical in content.
The objective’is to simulate the long win and short run
effects of switching ‘from a wage tax system to the new sys- - o
R X

. ‘ ] .
tem. To do this we need to know what typical-:life cycle .,

- ’ -

®consumption patterns look like. - fn’Cﬁapter V, 1 address o« .
this question. Using a simple tiend-cycle regression and
data from the Survey of Family Expenditure (Statistics N

< ¢ » ) . » ]
Canada) I estimate what portion' of lifetime consumption falls .

' 1

D

in each period of life.

In Chapter VI, I develop the simulation digl. The .

simulations are done in a utility maximization framework.

s iyt 4 e
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. L d
Individuals are given an expected earnings pattern and are

endowed with tastes. They must maximize’ their utility “sub-
ject to-a lifetime income constraint. In,Chépter VI, I.lay

out the utility, earnings and tax parameters. \These values

. . M N
" of the parameters are justified in the light of previous
‘empirical work and the work in Chapter V. . o 0
. .Chapter VII is the chapter in which most of the empiri- .
a
cal results of the tax change are derived. Basically, I am
looking at the switch from.a wage- tax system to the new sys-
1] -, . “ - . .
tem. There are five general ‘questiohs I want to-address; - -
. 1. What are the changes in steady state taxes and 3 .
. savings proflles° ! ) ) -
2. How do variations in the assumed income path and
utility parameters influence SaV1ngs and taxes'>
3. How valuable is the lncome averaging feature of
the new §§Stem to taxpayers? 3
' 4. What happens durimg transition: who wins and - .
who loses? ‘ - N :
5. Are the results senSLtlve to the 1ndex1ng
assumpt:.on'> T
' ¥

Chapter VIII summarizes my answers ta these questions,
reviews some of the weaknesses of the model, draws conclu-~

sions about the likely effects of moving‘towards*the new tax

system and suggests some further research possibilities.

The main conclusions are; .

.
D X . _




1. The change in the optimal patterns of sAvings
and taxes over the life cycle may be large when
we switch from the wage tax to the new type of"

- tax, but the incéntive to change may be*'weak.
This makes it difficult to tell how dramatic
the actual changes will be.

2. Low retirement period earnings largely determine
the general pattexrn of savings and tax changes
after the switch.

. 3. The steady state changes invplve a rise in
L savings and>a fall in taxes durlng the worklng
& years and a rise in taxes and a fall in savings
=, " in re’tlremeng. R .
g e o
4, Transitional effects ard important. There is a°
double-effect on savings and taxes in the short
run which tends to make aggregate savings rise
~~ by more and taxes fall by more. in the .short run
than:in the long run. This is due to two .
. factors: the fact that the young change their
- behaviour before the o0ld, in™an owerlapping
. generations model, and the fact that some "catch-
up" adjustment w1ll be undertaken by those caught

™ in mid-cycle by the transition.
. 5. The middleraged will be the winners in terms of
— i inter-generalational transfers durxing transition.

L

6. A rise in the actual or perceived indexing in-.
tentions_of the policy makers will induce a rise
in, sav1ngs and a drop in the tax base. The
extent of the reaction is difficult to judge.

\.é‘ .~ i
L 7. Under the new system, people with the same PDV
of earnings pay the same PDV of tax and enjoy
,» -the same PDV of consumption.

8. The previdus horizontal ondition can be
preserved in a system with bequesys. : R

., Under the new system, a fall in the rate of
interest will definitely increase the demand for
one asset and mmay increase overall sav1ngs even
if prefeﬁences are homothetic.

Let me now turn to the business of'building the formal model.

-

¢

“~—y
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CHAPTER II

THE TWO ASSET TAX SYSTEM -

1.~ INTRODUCTION

In this chapter I will develop a simple model for com-
paring élwage tax, an expenditure tax and the two asset tax
system. In particular, I want to show that the two asset

tax can be designed in a way which

1. is progreséive in any desired degree.

2. discriminates‘neigher with respect to the time
distribution of income nor that‘of consumption.

»3. requires no capital gains evaluation before
realization.

4. does not discriminate against purchases of

du;able goods. N\

5. taxes according to the present discounted.value

of income. -

1

In adaition, I will discuss meghods of handling bequests and
inheritances under this type of taxation.
2. A TWO ASSET TAX SYSTEM

’ . . * .
Consider the following situation. Taxpayers live for

&)

" two periods. They earn a certain amount in each period and

distribute their consumption between periods in a way which




EN |

" is determined by their tastes and the intertemporal trade

~

-

A

N

qptions open to them. When the taxpayer accumulates an asset
he must choose whether to declare it as 'R' type or ase'BP
type for tax purposes. The B asset is treated as a boﬁd-
with tax-free interest.‘ The R asset is deductible when
accumulated and taxed including the capital gain w?en'liqui—
dated. Any i%perest péid out on R assets before liquidation
cqpnts as taxablé income unless %\t is reinvested in R. For
instance, if the taxpayer buys a piece of land;fhe has a
choice of declaring the land to be‘ﬁ or R. If he choéses
the B treatment, ail rental income from thelland is tax free
and any capital gains he géfs when it is sola afeutax free.

-

If he chooses the R trgatmenﬁ,‘he gets a tax deduction equal

!

to the purchase price of.then%and but he must declare any’
rental income from the propért;'lthe rental i;gbme ﬁay be

heltered i¥ 4t is reinvested in more R). If hé sells the
laﬁd he will pay tax on the proceeds Of the sale (less the
value of any new R assets he acquires in the‘yeaf the land
is sold). Since interest and'capital gains are deductéd

when reinvested, the R asset really allows for tax free com-

pounding of the return to propefty. o

]

.A person who does all his saving in R assets pays taxes

-
- o,

on his income less savings or, in other words, on expendi-
A ’ '
ture. If he alters his life cycle savings pattern his kéfe

cycle tax pattern will change. When tax rates are progressive, R

g . 9 .
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.

the present discounted value (PDV) of his tax payments will

change too. ;

V4

rd

e , A person who does all his saving in B assets has a
fixed PDV of taxes even if tax rates are progressive. His

savings pattern and expenditure pattern do not affect the

-~

PDV of taxes. The PDV of taxes does dependl‘however, on the N

distribution of lifetime earnings.

-

In general terms, the savings pattern a taxpayer adopts

is influenced by two considerations: to have a low lifetime S

tax'bill; and to have a desirable pattern of expenditure.

If only R assets are available (an expendifa}e'tax system)

the two objectives cannot be pursued independently. If only

f- <0

. , asset B is available the taxpayer hé§\po powef *to move to-
wards the first objective. If both assets are available and

the ;axpayer can freely choose how much of each to hold,

both objectives can be pursued independently. - Not sﬁrprisingly,
it turns out that in this 'hybrid' system the taxpayer will

in fact minifiize the PDV of his tax bill and will choose his

expenditure pattern independently of the minimizing process.
I now turn to the issue of finding the optimal B and R
AN

f'holdings'when only R is available, when both B and R are
- 4 -
“" avalilable and when only B is available.

Let us assume for the moment that’all earned income

a

falls in period one. The endowment.is then represented by E
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Period 2

Lq !

Lg '
L ' 45°
\01 ;

\C \r\ . ) o ]
Lo E; \\\&¥ : o
prtesie 1 \j ’ J .
Y72 °2\ ‘
b . .
e > M K l
Period 1
NH Q F A G D E
YTy

Diagram 2.1 Taxes and Savings in the Simple Model

-,
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in Djagram 2.l1. By trading in the asset R, taxable in-

come pair YTl’ YTZ’ along Ll may be reached. Notice that

-

(2.1) YT,

(2.2) YT,

which imply

- dYT2
(2.3) E?TI = -(1 + r) = slope L

1

I

The curved line, Ly gives post-tak disposable income (YD)

levels in each perlod correspondlng to dlfferent levels of

R. Notice’ that

(2.4) YD, = E - R - t [E - R

1

and

(2.5) ‘YD R(L+ 1) -t [R(1+ 1)]

2
which imply . =

d¥YD
K 2 l-t'[R(1+x)] o
(2.6) dYDl o - 1-% 7 [E"R]V . (l + r) = 510pe iz

where t'[.] is the marginal tax function. If YTl ='YT2,
marginal tax ratds are equal in each period and the slope of

L, equals 1 + r (which is also the_slope of Ll).

Points along Eé are attainable consumption points using
only asset R. L2 represents the opportunity -set for an
1nd1v1dual with endowment E supject to an expendlture tax.

It is concave reflectyng tﬂe tax penalty paid by those w1th




o
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TABLE 2.1 Taxes and Savings in Simple Model

(See Diagram 2.1)

System Asset Holdings

Taxes
R B
R QE 0 GE
B-R AR HF DE
B o) GN GE
B adjusted -0 HD: DE

-

20




uneven expenditure patterns. Tangency with the relevant

indifference curve at, say, C., determines consumption. If

2

P is the taxable income position corresponding to C, then

2
the optimal R holdings in the R system are equal to the dis-

tance QE.' The PDV of taxes is GE.

By using the asset B, a better consumption point than

C, may be reached by trading in a north—wesferly direction

along L In fact, if we are going to use both assets we

30
can do even better than that. If we had chosen J instead of

P as our taxable income position, the bond trading locus now

open to us would have been Ly- Clearly, J dominates all

~——

<
other taxable incomeé&,positions on L, because it implies the
t - »

1
highest bond trading locus (L4). The best consumption point

using both B and R is at € M-is the disposable income

1
position corresponding to J. Here YTI‘= YT, and YD, = YD,

and taxes are equal in each period (distance FA). ' The
holdings of R are-given by the horizontal distance AE, while
those of B are given by HF. Both, in. this case, are positive.

The PD%éof taxes is given by the distance DE.

‘Does the B-R system have thecharacteristics listed in
poinés one to five above? As regards point one, changes in
the progressivity of the tax function change the degree of
curvature of L,.The analysis is essentially unaltered. 1f

the PDV of taxes is kept constant while the progressivity of

v




- the ;aﬁe structure is changed, B and R holdings will be un-

affected.

Regardless of where E falls along Ll or where Cl falls -~ _

along L4, J is the optimal taxable income position. People
N with the same PDV of income will have the same PDV of taxes

and the same PDV of expenditure regardless of the time dis-

)
-

tribution of income, or the time distribution of desired ex-
. : -3

5 penditure. In all cases, the PDV of income is OE, the PDV

of taxes is DE and the PDV of expenditure is OD. 'Therefore,

point 2 is Satisfied.

=

gy a2

T

4 N v .
Capital gains on R are taxed only when R is sold.

Interest income on R is taxed as it is paid out. Interest

FNITRP e

and capital gains on B are not taxed at all. Therefore, no

ARy

» v
P

- \ capital gains evaluation iscﬁﬁﬁfésary before realization.

,§ P This is the observation ma#e in point three.

5 ) !

§ \ Point four claims that the purchases of durable goods

are not discouraged under the B-R system the way they are

e

. under the é&xpenditure system (R). A large durable good pur-
chase, when financed by the sale of some B assets, will not x

affect taxes.

The last point was that taxes are based on the PDV of

\ ~

~ income under the B-R _system. This has already been estab-

lished since the distance DE in Diagram2.l is independent

AN

’
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e

along'L, and E along L

B

The first two lines of Table 2.1 accompanying Diagram .-

of the position of C

1 4 1°

2.1 give the holdings of R and B and of the PDV of taxes for
the R and B-R systems. The thlrd llne of the table gives
the same information for the B system. Switching from one
system to another may involve a change in the PDV of taxes.
It is convenient to make comparisons between systems, when .
tax rates are adjusted to make the PD€ taxes the same. If . N :

no adjustment is made, someone with endowment E, restricted )

to asset B, can reach C, but not C He pays tax only in the

3 1’
first period and his disposable income is G. His tax is GE
e

instead of DE. If tax rates are adjusted so that.he pays

the same PDV of tax under B as B-R he will be able tor reach -
Cl' His total saving will be HD under the tax adjusted B

system and AE-plus HF under B R. The difference is equal to

the distance KI = DE/(2 + r). Therefore, savinés are greater . . E

under B-R. The difference is independent of the location of

the consumption point along Ly -

The savings differential is not-independent of the en-
dowment point however. The closer E is to the 45° line the
less'is the increase in savings involved in moving from B to

ﬁ-R.while holding taxes constant. When E is on the 45° line,

no saving increase results and no tax adjustment is Pecessary.

If E were to lie above the 45° line, sav1ngs would fall but

s
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this implies that the greater ﬁart of earned income falls in

‘ .‘ret&rement}
AN r

Finally, applYlng the same tax adjustment to all tax-
pé&ers<regardless of endowment differences when mov1ng from
. B to B~R, w1ll tend to reward those thh skewed 1ncome more

than those with even 1ncome streams. This reflects the fact
that an egrhlngs tax (B} penallzes those with skewed inqome‘

while B-R taxeszthe PDV of income.
R .

!

‘ 3. THE TWO ASSET SYSTEM WITH .BEQUESTS
\é ' ) Consider the problem of taxing bequests in a way Whichf-
‘ does not affect %he PDV of the donor's taxes. <The solution 5;“
to this problem ﬁs to tax bequested R assetS'es if they had
been liqﬁidated by the dohor in the Year of th; bequest, and
to let bequested B assete change hands tax freg. 1In the,

last year of his llfe, the donor has the choice of ligquidating
his assets and cohsuming the proceeds hlmself or giving the

L
assets to his heirs. The amount of tax paid will be the

same either way. If the assets are B assets, the donor pays
no tax on the bequest. He would pay no tax if he liquidated

the assets for his oWn consumption} If the assets are R

¥
assets, they will be taxed if consumed and they will be taxed
if bequested. Bequeets,are really treated as if they were

- consumption in the year of the bequest, o
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The fact that R b;quests are taxed a&d B bequests are
qotn does not mean that no R bequests will&eveg pe made. Al-
.though there is no tax oh B Bequests, there is no deduction
for B s;ving either. The donor may want to make some of his
bequest in the férm of R as part of his tax minimizing stra-
tegy. 1If the donor receives all his income in peﬁiod~one
and his desired-expenaiﬁugg in period two is smaller than in
perigd one, he.may wish to make his entire bequest in the R
form. This follows from the fact that taxable income must be
‘the same in both periods if the taxpayer is behaviﬁg'opt;;
mally. The taxpayer must defe? taxes from period one to
‘period two. If he intends to make é'bequest he will there--
fore use the R asset. This will lower the tax base in period
one and raise it in period two. 1In general, the compositio&
of the bequest will depend on the time paths of income and
desired expenditure'and on the size of the béqhest. Most
‘likeiy; the bequest'Will be made in installments over a
number of yeérs. Donors will pass on a ;iftle R asset each
year, keeping retiremént pgriod tax rates in line with those

: &

in the working years.

A

1

There 1is no distortion of the bequest motive with this
tax treatﬁént. If the donor foregoes‘one unit of consumption,
the recipient can enjoy exactly one more unit of consumption.
The tax does not distort the relative prices of donor and:

recipient éonsumption. If the donor passes a dollar's worth

A




)

n‘ﬁ?‘

" case, the 'cost' of recipient consumption will be higher than .

>,

»

of B to his heir, his own potential consumption drops by a
dolrarjénd that of his heir fises@by a dollar. If the donor
passes on a dollar's worth of R, his own potential consump-
tion will decline by one dollax, less his marginalvtax rate
and his heir's potential consumption will%ﬁ!&e‘by the same
amount. However, taxing the bequest again as income in the

recipient's hands will distort the bequest motive. In this

that of the donor and bequesés will be dig¢couraged.

4, CONCLUSIONS

i

The“two asset tax base has some distinct advantages over

the other two tax bases presented here. The fact that it
-+

taxes individuals according to the PDV of their lifetime

<

incomes provides an attractive horizontal equi;y feature. 1In
addition, it does not distort the savings decision by taxing'

prgperty income, it does not discourage the purchase of i

-

durable goods; and it does not distinguish Qetween ta#payers
on the basis of their desired 1life cycle expesditure patterns.
The system can be extended to include bequests in a_ way
which does not destroy the horizoﬁtal equity feature and does
not distort the bequest motive. While the syséem without
bequests requireslno capital gains evaluation before reali-
zation, bequested R assets in the extended system must be

\‘c

evaluated because taxes are levied agalnst the Gonor when

N
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the bequest is made.

The syétem works by letting each individual“do his own
income éveraging. It is likeiy that the individual is the
best judge of h;; own income and expenditure paths thus%ave-
raging will be more effective under the B-R system than under

a more centralized sysiem.

There are some further coﬂsiderations hawever. Uncer-
tainty effects will be important. A very high marginal .tax.
rate will be levied on R assets in the estate of gpmé;ﬁe who
dieé beforéﬁie is able“to make all his bequest payments.
This uﬂcertainty effect may discourage the use of asset R as

a bequest vehicle.

~ — TNe
.

Taxpayers canmot be certain about the future course of

tax rates or specific exemptions or deductions. Different
indexing assumpt;pmsqin'thq;;ax function will have-strong

- implications for the size and especially the composition of

e

thé optimal savings portfolio.

-
~

8 -

The switch from the B base to the B-R basé, it was

argued, will incredse savings when tHe PDV of tgxes is kept ; :
L

"constant. It is worth noting that there is no change in the

- terms of trade in switching from B to B-R. In both cases,

TN ’

the final optimum inyolves the same marginal rate of substi-
N

tution between periods (1 + r). This implies that there is

,:
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A}

no_change in excess burden‘in shifting from B to B-R.

Shifting from R to B-R under a constant PDV of tax w%ll in-
volve:a reduction in excess. burden as evidenced by the dif-
ference in utility between‘points c, and C, in’Diagram 2.1,

-

The PDV of taxes is GE.

The model empléyed here has a fixed labdurcfupply and a
fixed wage pattern. Changes in the system of taxation may
well have work effort effects which are not accounted for in
this formulation.'\Under.a progressive_income or wége tax,
the return to labour %¥s taxed more heayily in the ﬁiaQ}e
:years than in the early or late yeafst <The move to the B-R
type of taxation which appl}es a uniform~lab6ur incentive
éffect over the life chle will therefore tend to increase
work effort in the middle years and perhaps reduce the ave-
rage retirement age. The combined effecté of less taxation

and greater work effort in the middle years as well'as a
shorter working life will all tené to increase the savings
rate of those in the peak. earning year§.° This is ana;ogous
to the lébqur\incentive effects of public peﬂsion plans
identified by Burbidge and.Robb (1980) and Daly (1980;/
‘wapplyiné this type of analysis to the B-R systém”revealé one
‘ of the advantages of this tgpé oé tax. Most tax systems
distort the l;bour-leisure choice. But the B-R tpx applles

a unlform 1ncent1ve over the life. cycle while the wage tax

‘ and the income tax distort the labour-lelsure ctj[ce at
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variable rate over the' life cycle, with the disincentive

to work being greatest in the peak earnings years.

—
The choice of tranéition analysed here, from a wage

tax to a B-R tax, is justified primarily on the grounds

of simg;igity. It might be argued that an income tax
system would be a better starting state. The existing
Caﬂadian syséem is not a pure inéome tax system however,
with exemptions for interest and dividend income, half
¢

rates on capital gains income and no taxation of housihg
capifél gains or implic¢it rental income.

An exact

duplication of the current system for purposes of simula-
case.

¢

»

tion is a prohibitively costly and complex task. For

these reasons I have analysed the more éimp1e~wage tax

29




APPENDIX 2.1

THE MODEL IN CONTINUOUS TIME

L,
This appendix gives a formal derivation of the optimal
savings paths in a two asset model with a progressive tax
function. The assets are distinguished by their tax charac-

teristics, the first being like a bond which is neither de-

. ductible nor subject to an interest tax and the second being

1ike an RRSP which is taxed upon liquidation and is tax de-

ductible when accumulated. The problem is formulated in
continuous time. Zero boundary conditions are imposed on the

two assets at birth and death. The utility function is

assumed to be separable. The problem is then to maximize

. thegfollowing integral.

E
T _mHo.t ,
(1) e *T Ulw, ~I(w, -u_+¥R)~-u_-u_+(R+B)r]ldt
0 e t R B -
. .
where Rt = up =.accumulation of RRSPfs

o | .
B, = u, = accunulation of bonds

t B
I(-) = a progressive income tax function
‘ - ° I' = the marginal tax rate .

Ul-] = a utility function

RHO = the rate of time preference
r = the "int‘erest rate
w, = the w ge rate.

o

The expression inside square brackets in (1) is

30 . .



comsumption at time t. It equals wage income less taxes

less asset purchases plus interest income. -The expression
"in round brackets after I is taxable income and is equal to

wage income less RRSP accumulation plus-interest income paid

out of the RRéP fund.

The Hamiltonian for this system is

-
o

e-RHO‘t -uB+(R+B)r]

(2) H = U[wt-I(wt—u +Rr)-u

R R

+ LAMDA_ . u, + LAMDAB . u

R R B

‘The necessary conditions are

[+
(3) R = Up
° *
() B = < '
d (LAMDA ) .aH -RHO. t;, )
——————t—— D e eem— R - 1
(5) IE 3B re where ' denotes the
first derivative
o d (LAMDAL) _9H _ re—RHO.tU, . 1A)
dt 9R __——
. -RHO. t,., - ®
(7 2R e U (' - 1) + 1aMDA_ = 0
u d R
R -
\’:RHO.t 1
(8) %i—fe“ U 4 wampa_ = 0
uB B

Although this is a control problem with two controls
which would usually require solving two simultaneous diffe-

~ 4 [
rential equations in B, B, R and R, we can, by a few simple




>

manipulations, get an equivalent pair of equations which can

be solved recursively. To show this we need two facts.

First, marginal tax rates will be constant along the optimum —————
path and second, optimum consumption moves according to
L]
(9) C = = (r - RHO) :
- ' #
The first proposition can be seen by noting that equa-

tions (7) and (é) together imply that .,
.~ (10) 1AMDAL (1 - I') = LAMDA,

And therefore,

) (1) d(LAMDAB) -1 - d(LAMDAR) ar' _ d(LAMDARL \
ac at gt at
] .

dLAMDA dLAMDA

(12) —r—DB (1 - I') = —e 2
at at .

Now (11)-and (12) imply

ar' _
(13) qc - 0

or marginal tax rates are constant.

The famlllar iooklng prop051t10n (9) follows from setting
the time derlvatlve of (8) equal” to (6);

|
-RHO.t |
u' + CU" -RHO.t rt A. !

(14) RHO.e = LAMDAB = -re .U’

[«
or C =

(r - RHO) . -

C‘.,C_!
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E.d

-~

Since marginal tax rates are constant, taxable income

(YT) must be constant so.

o
ﬂlS) YTt =W, - Rt + rRt
[+]
and YTt =0
So that .
. oo °- ° .
(16) Rt - rRt = Wt .

¢

This is a second order, non homogeneous equation. Notice it
contains no terms in B or its derivatives. Once (16) is

5% .
solved, we can substitute back into the consumption relation,

(9), and get a first order equation in B and B only.

It may be instructive to look at the optimal paths for:
B and R in tHe simple case where L w, RHO = r, BO = RO =

BT = Rf‘= 0. Since R begins.and ends at zero and since

taxable income must be constant, a constant wage implies

that there can never be any chénge in holdings of R, i.e.

{
R=0 for all t. Equation (9) tells us that consumption is

t t t
be zero throughout. The intuition is that since the interest

constant when RHO = r. Since w, = w and R, = 0, B_ must also

rate equals the rate of time preference people do not wish
to enter the bond market. Since resources may be transferred

_between periods i and j using B and R at rates

s s =TI .
(1+r)7”*  and (l+r)? * I:T%;rreSpective}y,
. 1 ‘:

- \
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?ny path where Ii # Ié can be improved on by a portfolio
adjustment. When w, = w tax rates will be equal across
periods iff Rt = 0 for all t. ) (r -
& ’ * -
Let us now solve the more general problem where RHO#r
and wages are growing at some rate Iy To begin, we must
solve the homogeneous part of (16).
~ ¢
[+ ] R
(18) R-rR=0 b
’ . ~
We need two basic solutions. One is .
. \
) \
(19) B, = et ;

v ] .
Any solution to R-rR = kl will also solve (18). Hence R

equal a constant is another independent solution. The

general solution to (18) is-

~ ~

. Y rt i -
*(20) R, =Cy +Che™" . 4 2 :

To complete the solution of (16) we need a particular solu-

tion to

\

(21) ® - rR = we T . -
T a1 R, = ke" ) *

(23) * then Ry = g keIt

(24)  and R, = g’keI"*
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.

N\
'\_\ .b?::‘

Using (21) we have

‘k39W(r—gw)eth = woeth ‘
W
= k = 0 =
3 gw(r—gwi

The general solution to (16) is

™ w
clfczgﬁ{u 0 gwt

(25) Rt = W e
Imposing R0 = RT = 0 we have
WO .

\'"
0o gwt
(2?) Cl + C2e + m}- e

4w0 ert—eth
(28) €y = g (r-g ) ° rt
. w " l-e
t
R -
gw gw l-e

(]
And finally writing R, and Ry out in full

W gwt
0 gwt_., _ (Tt 4y l-e
f30) R, §;TE:§;T (e 1) (e”"-1) —I:;;E

I

.

‘ . gwt
(31) R = (WE T 2 ;t et 4+ gwegi't o
\) ) gW o gw l-e : . ' N

AY

[y

The term in square brackets in (30) is positive for g,xr>0 if

<

-
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. _ogvt -
(32) l-e” —, 1l-e t=1...7-1
g~ . l—eth l"'ert

which holds iff r > g, Since the other term in (30) is

positive when r < 9 and negative when r > 9, Ry is nega-

tive for all t between 0 and T. If 9y < 0.all results are

e

reversed and Rt > 0 for all t. ~

-~

We can no& evaluate taxable income YT, by substituting

the expressions (30) and (31) for R, and R_ into equation

-

t t
(15).
t o
: YT, =w, - R+ rRt
i _ Wy eIt ggvt :
; (33) ¥Ty = g (r-g_j) * rt
; w w l-e

which is positive and:constant. The income after taxes and

net of changes in R is given by TD.

[+ °
(34) YD, =w_ - R - rR - I(w, - R + rR)

\ >

YTt - I(YTt)

]

Therefore YD is constant and independent of RHO.

The results obtained so far hHave been fairly general in
that all we have required of the tax and utility functfbnSﬂ
is

s

U' >0 , U" < 0 and temporal additivity : =%
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T >0, T" > 0

To facilitate the discussion of bond hbldiﬁgs, I now assume

a form for U.
(36) u(c,) = c{iLPHA 0 <ALPHA < 1’

For this case (9) becomes

_ r-RHO
C¢ = Cy ApEA - 1 ) v
= C.e _\_E'_'_R_H(_)__ . t

or  C¢ =Co® ArPEA - 1

The required bond.holdings are determined by' the condition

.

that the flat YD stream be transformed into the consumption

stream of (36). It follows immediately that if r = RHO, B

t
will be zero. 1In general,
©
- = gct _ _ _Ir-RHO
(37)  Byr = By = Cpe g+ 9 = RLPER - T
This equation is similar to (15). Its sblution for B0 = BT
= O i‘S ‘ . ’ ' ) 'j -\\ ' ) -,
(38) B, = 2 St T - Q9o 4 L-eT
t r _gct rT gct: rT
o e’ -e e’ "-e

which is zero for all' t when RHO = r and 'is E 0 accqrding to

>
I '<' RHOo

i

Together, equations (30) and (38)-com§rise the solution

to our problem, Since only wage and interest parameters
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enter (30), we know that R is unaffected by changes in taste
or tax parameters. For a éiven set of parameters we know YD
in equation (38) to be a positive constant. Since tax para-
meters affect nothing else in (38),ichanges in Bt due to. a
tak chaBge may be identified with the changes in YD.- -In
othe; words, Bt responds as it would to changes in lifetime
income. If tastes are homothetic, the time distribution

(though not the level) of bond holdlngs will be independent

of the tax functlon and the time path of wages.

In the present formulation tastes are homothetic and
the pattern of bond holdings.(and of consumption) changes
only ey a séale.factor when incomevor,tax_parameters change .
Notice that seﬁarabi@ity of the utility functioa is neither

P . b
necessary nor sufficient to guarantee this result. Assume

for, instance that we regard simple discounting as too con-

straining a functional form to caﬁt%re all lifercycle con-

sumption effects and use/instead a function where ALPHA is
5 (" R g
time dependent. f
{ ' ! '
¥ ALPHA '
(39) ®u=3xc, °©
£ t

This form is separable but not homotﬁetic The pattern of

consumptlon and of bond holdings w111 be dependent on tax

~and lncome parameters in a way which is not lndependent of

¢ » i
scale. Separability is satisfied but scale neutrality is

not.

A A AT TN L gk & . o e mw iwn

o AEa s ¥



LEL PR

39

.

&
On the other hand,, if our utility function is
i

N

AKPHAt- B

(40) Uu=1C¢

: £ T
, )
all the results of Chapter II are preserved. Consumption
and B holdings are constant-to a scale factor in the face of

wage or tax changes but we do not have separability.




CHAPTER III -

SOME COMPERATIVE STATIC PROPERTIES - .

OF THE TWO ASSET SYSTEM '

-4 “ AN

1. INTRODUCTION
_T'______/-“-‘"‘".'V. - -
In this chapter I. look at the steaQy state changes in

4
-

the level and‘composition of savings when there are changes
in policy variables and p%rameters of the system. In parti-
cular, I‘;;ow’that a fall in the rate of interest wili raise
optimal R holdings while having gn ambiguous e%fect on B;

that taxation of interest incaome from B will discourage B

holdings and will involve a rising pattern of marginal tax

rate over the life cycle; and that the uncompensated welfare 7

-,

r—

effects of shifting from B to B-R will be positive and will °

vary more than in proportion to income.

In additioﬁ, I look at the way a non-negativity con-
straint on R holdingé is likely to affect life cycle savings.
Then I argue that a "partial deductibility"” scheme of taxa-
tion gives the government some control “over the composition
of the optimal portfolio. Agd finally, I examine some
special problems connected with. the indexafion of the tax

system for real growth.

2. INTEREST RATE CHANGES (Diagram 3.1) Q\
. -
If we assume interest rates paid on B and R to be the

-
‘o

- 40 :

[ fy




Dia%ram 3.1 Effects of a Change in Interest Rates

1] ~ © .
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same and this coﬁmon’rate then declines, there ma# be changes
in the size and cogggéitioﬁ of savings. Diagram 3.1 which
is a modified form of Diagram 2.1, illustrates these move-
ments. L, gives the taxable income po%sibilities and L, is
the post-tax or censumptioh locus. When the interest rate

declines, both these lines rotate. If period two is the

retlrement period with zero 1ncome, Ll and L2 wil} rotate

about p01nts on the horizontal axis. Li and Lé are the new

posi}ions. The horizontal distance between Efand A gives

the level of R. Point A moves leftward to A’ indicating;thaﬁ

-

R holdings will rise. C and C' are consumption points and

"B and B' are post-tax positions corresponding to'A and A'.

M N . N
‘ -

The effect on B holdlngs depends on the relative hori-

zontal dmstancgg between B & C and B’ & C' Three forcesr’

- @

are at.work here. First, the Shlft of- B to B' is unequlvo-

~

eelly a leftward shift and therefore tends to reduce B

holdings (increase debt). - The shift from C to C'-involves
two components. The income effect will be leftward, assuming

]

coﬂsumpéion is‘hormai, and will tend to increase B holdings

(reduce debt).f§pThe substitution effect operates the other

" way: B holdings tend to fall (or debt rise). It is not

pos31b1e a priori to state whether B holdlngs rise or fall

on balanté.. But 1f the income effect equals the substltutlon.

effect (as at C;)»B holdlngs wlll“necessarlly fall

tby the hor%zonﬁal distance from B to B'). Since the

o)

o e T RA Ve S RASIY OISR ST AUt e e« Lo
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horizontal distance from A to A' is greater than that bet-
& i .4 F}

g ¥

ween B and B', R rises by more than B falls and total savings
f ~

fwould be greater after a fall in interest rates. C e

The somewhat counterintuitive notion that savings of

the retirement security, R, rise as r falls derives from the
income averaging role of R. As the interest rate declines,

future income from R and B holdings falls, lowering future

: taxable incomg and marginal tax rates. Current holdings of

P

9}

R rise to equalize tax rates cver time.

’ ©

p—

3. TAXATiON OF BOND INTEREST
. ~

This prov1s1on aléﬁrs ‘the . equation which gives the rate \

.at which consumptloﬁ can be transferred between periods. ¢ <

5o

The return to a unit of B equals that on a unit of R and

- '

‘they are
Y ——-322'[ - ——222' "
. “1'B LR, -
L ) ~} - Té , ‘ - ) .
' C(3.2) l+r-T'r= o2 (¥ + 1) »
) 2 1 - Tl' -y
This implies that .
° Ll 1 ’ \
(3.3) r(l - =g = 557 - 190 ‘ - }
. 1 1 K/Z . e

The lefthand side mngt be negatlve 51nce marglnal tax rates
M
lie sbetween zero and one. ThlS implies that Tl is smallqr

'

*

-

Q
. ' .

|
f
o ' ' !I ’ R v
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than Té. The - taxation of bonq interest (or déductiop of

v
debt service) will tend to cause reductions in bond holdings

. =

or increases in debt. To maintain some balance in consump-

tion, people wik} want to save more R's. The increased R

-~ L

. - ' . y
accumulation lowers tax rates in the early years and raises A(%
i

them in.retirement.

4. DISTRIBUTIVE EFFECTS (Diagram 3.2)

R's benefit the rich, that is, the'net discounted benée-.
fit of these tax arrangements, varies positively with the
scale of income. In Diagram 3.2 below, we have the situa-

. g . . L 4 .
tion for two individuals identical in all respects but in-

come. Let us assume for the momént that all income falls in

©

the first éeriod and that tastes are homothetic. °

As we raise jncome, progressivity of the- tax function
implies that the outward movement of the post-tax (curved)

line is less than in proportion to the shift of the pre-tax

(through E. and E2). Let C be,the relevant consumption ray.

1
With;tpe*ﬁse of R the poor and the rich man are Ci and,C2

3

respectively. Without access to R tax provisions, the con-

sumption points would be A, and A,. Measured in terms of

period oné€ consumption, the gain attributable to R legisla-

e .

’ B
tion for the poor man is P1D1 and P2D2 for the rich man. -
' . 4

4

S

# The easiest Qay to see that P,D, > P.D, is to calculate
: 2 2 171 &

-
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the general points P and D for any E. I _have done this for

-

a specific form of the tax function but the nature of the
distributionaljéffect wikl be the same for many progressive

-

tax functions.

-

3
Let Y?i = taxable income in period i
T, = tax paid in period i
<" E = endowment (period 1) * -
v o
A(YTi)B = tax function B > 1. -
?
3y
We have '
(3.4) YT, = (E-YT;) (1l+r) —
and since YTl = X?z,
_ (1+x)
B.3) ¥ = B3
_ _ (1+r) .
(3.6) T, =T, = AEGP ‘ : .

Therefore point D is

- \ g YT, = YT?

_ = [
(3.7) D = Y'f'l SR L YT b

I
. : _ ' B (L+r) 51
which after substiituting for YT, and YT, is D = E-AE"~ —— —
5 B
. (2+%)
(3.8) P=E -|AE" bl )
(3.9)  Dp-p=pE> (1~ 5B .
(2+1) %

Since B > 1, the géin (D - P) of having R Varies more than. .
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in proportion to income. We have a. similar result if E falls
entirely in periga two, although R borrowiniﬂyill be neces-
sary. When E £falfs on the 45 degree line, R's are of no use

to either man.

-

If the endowment poi%t moves outwards along the hori-
zontarﬁaxis (or along any straight line through the origin)
it should be clear by looking at Diagram 2.1 and Table 2.1
that R saving will change in direct proportion to earned in-
come (E) and B saving will changé in direct proportion to
consump;ion (Cl). Thus, wben taxes are progressive, the
proportionate change in R is greater than that of B. If
income does not increase'pfoportionately in each period or )

if preferences are not homothetic, these relations may not

hold.

¢

The increase in total savings as we raise income depends
on what happens to R and B individually. The following pro-

positions can be seen to be true when tastes are homothetic,

earned income is increased proportionately, total. savings

L]

are positive, and taxes are progressive.

. . *
l. IfR> 0 and B < 0 savings will rise more than in

proportion to income. : . ¥

2. IfR> 0 and:B > 0 savings will rise less than in

” by P -
. T

proportion to irféone.

e

e
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5. LNON—NEGATIVE R

If R, like an RRSP, is restricted to non-negative
values, taxes may be deferred fgrwards but not backwards.
Someone whose wage rises throughout his life has no use for
the R asset and will behave as ff there 3ere-only B. If his
income rises until retirement at age N, and then falls to
zeio; it will be to his advantage to defer paymenf of some
of his taxes. The typicél time path of taxable income will
be rising up to a certain age and will be constant aftef
that. Early in life, when income is low, people wfﬁl not be
able to borrow R and save B. This means that their taxable
igcomes will be lower in this period than the average over

N

the lifetime.

6. PARTIAL DEDUCTIBILITY

L}

Consider’ what happens if some percentage of R is deducted

(or taxed). If income falls entirely in period one, the
I
“ 1
curved post-tax line will be tangent to the B trading locus

aS‘arpeint north-west of the 45° line. Provided the tax re-

A}

quired is otherwise unchanged, taxes, consumption and total

v

Eggzhgs wiil be unchanged. R*yill rise‘ana B will fall by
équal‘émounts regardless of'the positiﬁn of the consumptioA
point. Notice gﬁ%t this meéhanism gives the government a
way of influencing the composition of savings without

) - ( \ N 'y e i 3 * L)
affecting pngieveI. As it stands now, foreign securities

N
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. and those not llsted -on the Toronto Stock Exchange are the
only securities excluded from R portfolios. Hos%%er, the
potential for influencing the credit flows to the public and
private sectors clearly exists. ’ o

;. .

7. INDEXING FOR REAL GROWTH

We have seen that.under the B-R system an individual

«

will try to keep his marginé; tax rates constant overzhis’ R

life cycle. If the tax function is indexed this may involve '

havinéga rising tax and taxable-.income over the life cycle.

Where there is growth in real per capité inébme‘and the
government fails.to adjust the tax function average tax rates
will rise and the govgrnment's share of total income will
rise, If real incomes are growing at 2% we should deflate

taxable incomes by 2% (or raise the tax brackets by 2%) to

"ensure a constant average tax rate. The exemption levels

must also be raised by 2%. > ’ ' ‘

~

This form of indexing is neutral in the sense that pro-
porfionate growth in the distribution of the tax base leads

to proportionate growth in' the distribution of taxes. If

someone currently has twice the average income and pays three *;ﬁ
times the tax paid on the average income, proportional (or
~ -
deflation) indexing preserves-th;s relationship'as incomes ‘
grow generally. \ - g &
1 e
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There is a fairly serious objection to be raised agains£ -

this sort of indexing in spite of the advantages of a con-
_stant government share and distributional neutrality. When
the rate structure is indexed there is a: strong inceﬁtive to
defer taxes. Seéting inflation to zerc and allowing for.
only 2% real grbwth, the tax minimizing/strategy will involve
almost 2% times the tax lé iﬂcome and tax at age 70 as -at
age 25, ?axabié income should rise at 2% a year so that
marginal tax rates are constant. While earnings typically
grow at an average lifetime rate of about 2%, most of this
growth is poncent;ated in the earlier years. Earnings drop
off after 65. This is what causes a "shortage" of taxable

income in old age.

Once the tax minimizing taxable income pattern is estab-

-
. . . . >
lished ‘using the tax deferral mechanism, conventional =

borrowing and lending can be used to get the desired consump-

——

&

tion profile.

Taxss themselves wilil rise at 2% per year whi'ch means

"
the greatfest tax will be paid in old age. If we revise the

indexin sumption from 2% to 3%, the ratio of taxes at 25
to taxes at 70.will go from 2% to 3%. The life cycle distri-

bution of taxes is strongly pushed towards old age by, in-
. ¢ :

dexing. , .
» N !
: »

£

There are other ways of ensuring that progressivity of

’




P

the tax function. and inéome growth do not conspire against
thé size of piiyate sector disposable income. Exemption
levels can be rafsed so as to keep aggregate taxes constant.
But this process will net preserve the distributional neutra-
lity of the taxes. In the extreme as time 'progresses oﬂ;
man (the richest) will pay all the tax. This is becguse

Y

exemption levels will have to grow faster than incomes. Each

- 3

F’.",

X2

year the portion of people who pay no tax will increase.

To keep his marginal tax rate constant under the ,"exemp-

tion indexing" system, the taxpayer contrives to have a con-

stant taxable income and therefore a constang amount of tax

each year. By contrast, under the "deflation indexing"

. ) @ . .
scheme, taxable incomes and taxes must rise over the life

|

cycle to keep marginal tax rates constant. In one case,

A
individual taxes are constant over the life-cycle and suc-
cessive generations pay higher taxes. In-the other case,

successive generations pay higher taxes and those taxes are

paid at an incréasing rate over the life cycle. The switch

from exemption indexing to inflation indexing will involve a
large transitional drop in the tax base. This is because
the young will adapt quickly, lowering'their early period

taxes. The larger future tax payments will not show up for

at least a generation. ‘
4

¢

Let us look more generally at‘methods,gf indexing.

o
Ve g
Y
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(3.10) T, = £(Y_, t)

Taxes are a function of indome at time t and of t itself.

.

The marginal tax function is
.11) fl(Yt, t)

Marginal tax rates will be constant when taxes are minimized
so fthat (3.11) is equal to a constant and its derivative

with respect to time is zero. .

dYt
3.12) £ 7§E-+ f F0

11 12

If average income is growing at dYﬁ/dt then any func-

tion £ satisfying (3.12) will Keep government's share con-

N

stant. Deflation indexing and exemption indexing are just
two ways of building functions satisfying (3.12). Notice
11 would be zero.
tells us how -

. . =~ .
that if the tax function were proportional, f

f12 would therefore be zero as well. f12

strongly indexed the function is. It will typically be nega-
tive indicating that a fixed income attracts a lower marginal

tax rate as time progresses. flz will get larger (negative)

as the degree of progressivity increases and as the rate of -
' e
income growth increases. Indexing by deflation can be re-~

presented as

~

(3.13) £, t) = e n(y,/e%%)

N
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where h', h" > 0

and g = rate of growth of average income.

Under these conditions, taxes for the individual will

grow at g 'per year over the life cycle.

There are several interrelated factors here. The degree
-

of progressivity of the tax function . (f in equation 3.12),

11
the size of the government's share over time, the pattern of

life cycle tax payments and the drift in the distributive

characteristics of the tax system over time; none of these
things is independent of the others. We are now in a posi-

N

~tion to state the problem.
‘Given that we want a progressive tax system and we are
‘unwilling to have government's'share'bf income growing con-
stantly, can we design a tax function that will keep the

redistributive properties of the existing system‘without

shifting taxes strongly towards old age?

Suppose incomes of people age 'a' in year t are given

by ' \ .
=Y gt "
(3.14) 4 Yoo = Y08
- }\
. “j! where Yoo is the income at age 'a' in some base
year.
N

Successive generations will have income profiles which

.. ,
]

¥
¥
e

L 2
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are expanding at rate g. Let the tax function be. .
_ - glt-a), g(t-a) = ¢
(3.1?) Tip = f(Yat,t) = h(Yat/e Ye

h', h" >0
“oup

We want to demonstrate two things. First, this tax
function‘hill induce peéple to pay tax at‘ahbonstant rate
over their lifetimes and secondly, each generation will pay
the same portion of its lifetime income in taxes. If life-
time incomes rise by 2% from year to year taxes will rise byi

2% annually.

Consider the first point. For an individual, b%§h.t

g(t-a)

and a rise by one\year. The e terms in (5.15) are

constant. The tax function dégs not change over time. The
marginal tax rate will be constant only if Yat is constant.

Taxes are minimized.when fl is constant. Taxes will there-

s

fore be paid -out at-a constant rate over the life cycle.-

&

The second point can be demonstrated two ways. We should
be able to prove. that people of the same age in different

years pay different tax and that people of different ages’in
£ .

the same year pay dgfferent taxes and that these differences

{
are exactly proportional to the differences in earnings pFo-

files‘for the different cdhorts. In the first cage, thef
ratio of taxes of different cohorts at the same age is

’
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o
gt , g(t-a). oy _
(3.16) Tat _ h(Yaoe /e ) eg,(t a) _ eg(t"s) %
as h(Y egs/eg(s-a)) Jis-al
ao
This implies that taxes of successive generations rise at
the same rate (g) as income. In the other case, taxes of y

people with different ages at the same point in time are re- -
lated by i

\ijTat h(Yao.egt/eg(tma)) «eg(t-a).

(3.17) ? = - . - g
Tbt h (Yboegt/eg (t-b) y . eg (t b)
ga, ‘
) h(Yaoe ) e(b_a) »
gb, ° ~
h(YbOe )

N
\

] . -
But we know that "taxable incomes\égg constant over the

. life ‘cycle and rise between generations at rate g. There-
. ’ : :

foré, Y o= Yboeg(b—a) and (3.17) becomes {
(3.18) Tat _  (b-a) .
. 7 .

bt

Differences in tax are proportional to difflrences in age.

It appears the. tdx authorities %acg a problem ﬁherein

-~

certain desirable objectives are set agains£ each other:

X

Using traditional methods of adjusting the rate structure
and exemption levels to achieve a reasonable flow of tax

revenue there must necessarily be either a disruption of the
exiétipg distributive nature of the system or a strong in-
~— }
ducement to defer ‘taxes. until retirement, or both..

u‘ 4" ' F

i ©
R .
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One might éolve«this problem by using eq;ation'(3.15)
as the tax fhnctigp.\ Howeveg, tﬁig’invol&es the use of
pél}tically unpalatable age discrimination. Essentially
what (3fi5) does is’ apply a tohgher tax functign to older

-,taxpayers than td young ones. While this ensures that the

. older taxpayers, who are on lower lifetime earnings paths,

-

- ~—.

pay. the same portlon of thelr lifetime earnings in taxes, it

w1ll be-seen as unfalr. Slxty“flve year old taxpayers would
v ' .~ like to be fllllng out the tax formS'whlch apply to 30 year
: - B
i olds. * This’ effect is stronger the more progressive are the

tax‘rates.

1.
s 3 s

. ) ) 3 . ‘ N d ¢
The way equation (3.15) was set designed it geﬁeratéé a-

»

<
W

lifetime tax burden which is propcrtidgal to lifetime income

for individuals of _different benerations occupying the same

EI ' - - \’:‘_
. relative income positions in their respective cohorts. In
+ - '

addition, the 1nd1v1dual 1s induced to use tax averaglng

4 . = ‘

savings dev1ces so as to pay a constant tax over his lafe.d\

-~

-
f

- “ In principle, the system can be_refined to allow for any
‘,v Q(/ optima pattern of llfetlmeﬁtaxes. One whlch mlght be better :
QT./; would involve optlmal taxes rising gradually to 65 andﬂdr0pp1ng
P 4 . Ooff after that. ;As the systems now exist in Canada/and the

U.S., very larqg‘amounts of tax exempt saving wotild have to .

~

be done to raise retlrement period taxable income suffi-

01ently to capture all the benefits of tax averagang. Age

o deductlons and pen31on 1ncome<§eductlons tend to exacerbate
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8. CONCLUSIONS P T .

" sumption.

L)

the situation. - .

g L

In this bhaéter, I set out tb demonstrate several coms:

parative steady state propositions. I have shown. that a Fall
\ 52 .
in the intgrest rate will stimulaté R-saving and may increase’

or reduce B saving. The poséibility of a perverse effect of

the interest rate on savings exists (interest tate up, .
. t P ’ et N ) ’ ] * ' .
savings down) .
v - & "N
D - - . < g

Secondly, taxation of the interest on B naturally’dis—

courages B saving and also.distorts the‘optimal battern of

°

. o :
taxes and marginal tax rates. Both will rise over the life

. a &

cycle rather. thap remaining  constant. o -
. g .-

~

o
’

. Thirdly, I°haﬁg shown that shifting from B to B-R Will

4 -

ngnefit\thefrich‘more than the poor, igkno compensatioq is

14

A . e
made. The benefits are more,than proportional °to income.

fk holdings chdnige in proportion to earned income under the

-
.

B-R system, while B holdihgs change in prbportioﬁ to'con-
. 3 .
- ‘
B : . & ' — Q\ °

Fourthly, I drgued that a non-nkgativity constraint on

3 ’

R hoidings may induce’ a ‘rising and gheﬁ constant pattern of

+

taxes and tax rates over the life cycle.

2 3,

Fiféhly, I showed how éheigobernment ‘can cpntrol.ﬁhe

r

S
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composition of the optimal portfolio through a partial de-

ductibility mechanism.

Lastly, I gave a method for indexing the tax function
~

for real growth which does not imply é sharpiy riging pattern

of optimal taxes the way conventional indexing does.
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CHAPTER IV

TAX AND TRANSFER POLICIES._.

° .
IN THE TWO ASSET SYSTEM ~

I3

1. -INTRODUCTION

In this éLapter I seek to establish tha£ a fairly wide
range Z; policy tools can be conveniently iﬂtegrated into
the B-R system. I show that mahy of the Canadian tax-
transfer programs are eqdivéient to adjustiﬁg the taxpayer's
taxable income*and/or'diSposable income in one or more
These ?rqgrams éengrally involve a shift in the

w -
optimal B and R savings patterns'whiqp will partially or

periods.

completely offset the government's initiative.

<@

This frameworhﬁg;ves a simple method of reducing policy

[ ?

‘options into two dimensions. It also makes it easy to judge
the savings, tax and welfare effects of different poLﬁc&

measures. The' policies which I wish to consider are grouped

4 ~

undex four headings:
1. Direct Transfers .
~01ld Age Security (OAS) i v

Guaranteed Income Supplement (GIS)
2. Compulso;yvgaVihgs Plans
Canada 'Pension Plan (CPP)

Employer Pension Plans

59 . o~

‘9,
N
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3. ?éx Exemptions and Deductions .

7 / | -

{ Pension Income Deduction

Interest Dividend and Caéital Gain Deduction
Age Exemption
Basic Personal Exemption
Standard Exemption
4. Tax Links
Marriage Exemption

Dependents Exemption

RN

&

-
Deductions Transferred From Spouse
Spousal RRSP Contributions
2. WHAT ARE B AND R? R

i

S

?he asset R is intended to represent RRSP's and other
Registered Pensién"Plans (RPP) . If we regard -employer con- ) {
tributions to .employee plans as coming directly out of wageé
then éhe empl;yee does not pay tak)éq this withheld income.

and his pension plan is credited withi&pe money. The process

has the same effect on taxes and savings as a direct purchase

v

‘of RRSP's so RRSP's and RPP's may be taken as idehtical,

<

There are ceilings on RPP and RRSP accumulation. 1$5500

- or 20% of earned income for RRSP's and a combined ceiling

' ﬁor'RRSP's plus RPP of §$3500 or 20% of income for those in
employee plans. The lower rate'fo; those with employee plans

reflects thé.fact that employers .are also _contributing.
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»

.t
.

As noted before, it is not possible to have negative

RRSP holdingg. This means a floor-of zero must be imposed

on R since taxpayers might otherwise move to a negative posi-
tion in R early in life when earned (and taxable) .income is

low. Whether or not these constraints are bindiqg depends

of course on individual circumstances.

The B asset represents bonds. Interest on bonds be-

comes taxable in amounts in excess of $1000. Therefore, a

tax must be levied against those with bond holdings which
N

exceed, say, $10,000 at 10%. Dividend and capital gain

bearing assets do not fit conveniently into the B-R system.

Some of the problems in this connection are addressed in =

Appendix 4.1.

Béaring in mind these provisions'wg can investigate the
implications of- changing parameters in the programs listed

above. The task is simplified by the fact that most programs

can, be easily.classified in terms of what they do to alter

either taxable income, disposable income or both in.each

period of life. In each case, there is a simple chanﬁé'in
’ .

the optimal B and R portfolio. .

o .

3. DIRECT TRANSFERS AND TAX CREDITS

Direct transfer programs are of two types. Ones like

the OAS and GIS .increase taxable income in one or more

A " . ) . ~
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periods of life. This st?mulates offsetting adjustments in
R to re-establish the équality of marginal tax rates. Af
this point the value of the traidsfer has been apportioned
equally between all periods. If the consumer does npt'wish
to allocate the extra consumption equal}y to all periods he
will then use B to allocate the extra.consumption perhaps in
proportion to the existing consumption pattern. R keeps
marginal tax rates in line, B maintains the desired consump-~

tion pattern. )

!

The second type of direct transfer increases disposable,

-

but not taxable, in¢oéme in one or more periods. The optimal

response to such.a program involves an offsetting change in
0\
B. R does not change because taxable income and marginal
‘ .
tax rates are unaffected. B changes simply to allocate the

4

extra consumption in the best way..

Tax credits like the Refundable Child Tax Credit do not
uﬁffecf marginal tax rates. They have the same influence on
optimal B and' R holdingf as an increase in disposable income

1
of an equal amount (assuming taxes are not zero). o

4. COMPULSORY SAVINGS PLANS
- plans like the CPP have the effect of changing both
taxable and .disposable income in several periods. The -CPP

sreduces taxable income and disposable income in the working

. \

C
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years and increases both in the retirement years. This re-
-%"' . .
lative shifting of "young versus old taxable incomes will

-

cause R to fall.

The introduction of the CPP involves an income effect .

which extends the lifetime consumption set. That is, the

CPP deductions and payments promise an implicit fate of
return higher than that for other securities.* If the CPP

L]

has an implicit return equal to that for other securities, RJ i »
) holdings would exactly offset the premiums and benefits. B

holdings would be unaffected. If the implicit return is

higher for the CPP, R will fall by more than cpp premiums

and by less than.discounted benefits. To the extent that
. ’ the consumption set is impro@eg, B)holdings change to allo-

" ' R
cate the extra consumption, perhaps proportionately, to each

period. ‘ P .
. *} 2 .~

Employer and Registered Pension plans are much the same. ’
The rate of return on them (they must by law be actuarily

sound though in practice they are suffering large and growing

. <
experience deficiencies) cannot be much in excess of the rate

\

* We should, at the aggregate level, consider the Barro *
(1974) observations about wealth and the government.debt.
If the CPP involves a government debt then either the debt
must be incorporated into individuals' tax éxpectations or
we must assume individuals' tax expectations to be subject
® . to error and therefore to be reformulated periodically
according to some scheme.
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on privately held RRSP's*. .Contributions are deductible,
benefits are taxed and if we regard the employer's contribu-
tion as coming out of employee wages, then Employer Registered
P;nsion Plans act very much like ‘an RRSP. ;Both the employer

and employee cdntributions reduce the employee's taxable in-

come, and all benefits are taxed.

5. DEDUCTIONS AND EXEMPTIONS
An increase in the Basic Personal or Standard Deductions
will lower taxes paid in each pé%iod by an equal amount. No

"
change in R results. "(This assumes it was possible to equa-

- .
"lize tax rates before.) B holdings will change to apportion
the consumption gain according to the desired consumption ,. v

profile (no change if consumption is uniform).

An increase in exemptions in a single period, like the
age or dependents' exemption, provides an inducement to shift
¢ Woney into R to be liquidated in the exempt period and thére—
by reap a tax gain. The effect on B»holdings is twé—fold.
Firsf, the shift in 3 must be offset or £he consumption
pattern will be twisted. Second, any extra consumption re-

" sulting from the overall tax reduction must be distributed

across periods. The change in B for 4 given period will be

*

v

* Inflation erodes the rate of return on some pension fund
portfolios. Accommodation of this shows up as a reduction
in benefits often through restrictions on'vesting and
portability (Pesamdo and Rea, 1977)..
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minus the change in R for that period plus an amount due to

the_allocation of extra consumption.

The Pension Income Deduction (PID) applies to payments
out of an RRSP or RPP. The‘CPP, GIS, OAS and some other
small items are excluded. Tgere is a deduction'ceiling of
$1000. A spouse's taxes maf be gffécted by the amount of

-~

this deduction claimed.

Notice that if you pay taxes,at any point in your 1if &2
it is not sensible to leave all or part of a potential $1000
PID unexploited; You can reduce taxes at no loss to futu;e~
consumption by buying R and selliﬁg B. The Inter&st Income

-
Deduction is very similar, having a $1,000 limit and linking

the taxes of married couples. It is based on interest,

dividends and realizéd capital gains.

8

Let me summarize the situation for a siﬁgle individual.
In the years before retirement, the taxpayer is eligible for
several deductions and exemptions. His income consists
basically of wages, bond and dividend income and transfer
payméents. The Deductions and Exeﬁptions‘consist of thé Basic
Personal Exemption, fhe Standard DeductiéQJ-CPP contributions,
RRSP and RPP contributions, Interest Dividend and Capital
Gains Deductions and some other sﬁaller‘items. In retire-

i
ment, the taxpayer has these same deductions plus the Age

Exemption and the Pension Income Deduction. No real
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-
-, _

complications arise in the single individual case. He will
try to spread taxable incomé evenly over all periods of his
life. It is unlikely that his compulsory retirement income
in the form of OAS, éIS and CPP'exceed the retirement period
.total exemption level by énough to give rise to a mérg}nal
tax rate that is higher ;han'in his working years. This
means he will be able to add to retirement income using RPP's
and.RRSP's until tax rates are equal. Notice, however, ~that
. since he has higﬂer exemptiqhs in the retirement period and
to'the exlent that he requires a lower, than average level of

w&row B to\ save the

B

tax equalizing amount of R. . .

consumption when old, he may have t

For married couples, the tax arrangements are quite a
bit more cqmpligated. Because of tax linkages, the effec-
tiveﬁpost—65 marginal tax rate curve has a discontinuity in
it., The tax rates, of the husband and wife may notxbe equal
uniess the level of }etirement savings is éuite high.
Eﬁrthermore, it is not geﬁerally possible to -arrange to have
equal‘taX’rates before 65. These iséues are examined in

Appendix 4.2:‘
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APPENDIX 4.1 .

DIVIDENDS AND CAPITAL GAINS

>

# . . ; , .
In reality, dividend and capital gain bearing assets

form a substantial part of wealth held outside of institu-

-

‘tional pensions and RRSP's. These two income streams have

distinct tax treatments. Bond income over the limit is

’

treated as ordinary taxable income. It attra€§s greater tax

than the other two forms. Tax is paid on capitél gains in-
come at half the rate on bond income and then only when
realized. When taxes are paid on an accrual basis, the asset
holder is not able to compound the stream as quickly. The

deferral of the tax is therefore advantageous to the capital

N

‘stock holder.

-

. @ )
- Dividends generally attract the least tax. The reci- -

pient of dividend income pays tax at 1 1/2 times the value

of the income at the full MTR but is credifgé for taxes on
the same amount paid at a 25% MTR. Thus, .1f the' taxpayer's

MTR was 25%, he would avoid tax on the income altogether.

at

-

The value of the Dividend Tax Credit depends-on the
investor's MTR. If it is in excess of 25%, he pays tax on

‘the income at a higher rate than he is credited for and a

small net tax is implied. Someone with a taxable %ncome of

$20,000 in 1979 had a MTR of 28%. He would pay (0.28- - *
SO 0.25)x1.5 = 4.5% on the dividend income. Note that whilé
_ — - .67 o . |
- e —
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such income is less than $1000 it also qualifies for the
» Dividend Income Deduction. In this range, a rise in dividends

may lower taxable income.

Clearly, the existing Canadian tax system allows for a
- . h
greater variety of assets and asset income types than is.

captured by B dnd R alone. But greater detai¥ﬁcan~be had

. i ,
only at the cost of much greater complexity when it comes to

calculating optimal tax strategy. )

, ) . [
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APPENDIX 4.2 i .
- . e L3

. TAX LINKS . _ "

> e « ’ . -:1 N
There are three main ways the tax affairs of a husband-

and wife are linked. first, the spouse” with the h;gher in-=
come’, the husband, say, may claim the Mgrried Exemption (ME),
subject to a $2320 max1mum ThisadeductionAis reduced when

L g

the spouse's Net Irncome lS greater than $430 and dlsappears

)

PO Y

altogether at Net Infome o§»$2750. - ’

Second, there are Deductlons Ellglble for Transfer (DET)

which depend on tne wrfe s«Age _exémption, Pension Income

0

Deduction, Interest Income Deduction and her Net Income. ,
i~ - : U

. These factors along with the Spousal'RRSP,arrangementq

make for some ratheér compllcated joint decision making in

o

the household One method for analyzing the problem is to

establlsh for given timeébaths of R and B;

© 2 \ N . ‘e . t

* l.. Who should claim interest income from B

°

2. who should claim*pension income from R
3. Who should contribute to R v -

4. Who should contribute to B. » " . {

If the total amounts of R and B arquiVen in each

»

period, the decision rules derlved below 1nd1cate how th% .

) . \ e

fotals are hest divided _betwegn the spouses. The tax calcu—

- !,
lation ¢an then be done for eaéﬁhspouée and the amo%Tq of >

‘f
‘ “’ ) ) 1

-~ PO .
. - , . » /
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. - disposable. income for the family unit can be determined. A A
BRI - simulation could-be done for the family the same way as is i
- . -done in Chapter VII for a single‘individual, \Ehat is, by® o O
- - ‘ .‘ . .. ‘ ©
' maximiging a family, utility-function with respect to total ,
* .o ' Bland R. * - . ¢ . . .. : é
. , 3 , Tm———— i . ~
e Considér first the case of a-couple where the ®ife has
e N ‘- . . - ' hd . - @ b L]
~ R no income in the retirement period and when the Husband wants
. \ 1 . -~ > . . el PR ‘9 \ N -
. ) ! to save using RRSP's. . Net Ihco@ is given byr .
’, . -~ . N - - ‘ . ] . . 1 . 2
T 4 o 4.A1° *Ret Income = Earned Income + CPPjbenefits A
\; . ' PR : -,‘ T ’ R . . §‘
R S ) . © + DAS + GIS % Interest Income
» . v . o ’ 'y § [T - -
Cap ~ UV SN Rlﬁ?”thhdrawals - ‘ )
A\ - - .
.. - £ h N s
- 7 r . . » .

B R ¥ L cep Contrlbutlons

N L B * & . N
PR + . - M ~ v R IR -

~\e | Coa L . c e - RRSP-Contributiops ‘ ’ &

i - . * s . . ’ o ‘

o f T S .= other (UIC, tuitionm). .
- ; LI ’ . e F . v Y - ) " . -~ ;\ ,‘\ - L] -
—-» -\m: - - u, - \ ’ . s * - - . - t
R ' ) ’ The first place for the husband to shel‘t’%zg h1§ retlrement
o A J.ncome is in,  his™ ovm. RRSP. He wn.ll be able tQ shelter $8290 .
o ' 3 K -
=, e TR ; ¥
. R o by us:.hg the déduct:LQnSf shown :Ln column one of Table 4,.Al." .

L . I"f he w%nts %e can she-lter $43\0 more. i s w1fe s plan

- - . and also get $430, more tax room for. himself through the DET',

i

“ S N 38 .ﬁmdlcated- 1,‘5:' the second coi;t;n of Table 4. Al Th:.s ga.ves

‘ r g; 2""' ha.m:Vto:ax n.f;ree total income of iBlSO.- Further saylngs 1n‘ S “ *

g o A " " the 'husband's plan will leaa 0 taxatlon. ,Sav;,ngs in the.'n ‘ -
'2 3 A “’lf'e 5 'Plaa will result in a reﬂuc{:mn of the g and an ]

R offSettingz rlse; in the DET. . Savmgs made Jﬁ th::.s way do x;ot _
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7 ‘ TABLE 4.A1l Tax Sheltering of Retirement Income -

L3
o —
. .\~‘
"
r

’ -
. . )
. v N

: Husband Husband & Wifé  Husband éﬂ&fei
- . - )

. Basic Personal o ) & $2650 $2650 - $2650 -

0ld Age Exemption - 1660 1660 - 1660 -
Pénsion Incame Deduction (PID).. 1000 1000 <430 . 1000 1000 ‘
’ _ Married Exemption (ME) . 2320 2320 - 2320-570 -
) Deduction Eligible for’ . . T : .
. Trapsfer (DET) 1660  1660+430 - b@ooo -
* Total - . ‘ $8290. . . $9150 $9720
b .
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rnfluence the husband's tax 51tuatlon. Once the SlOOO-limit

[y

'on the wlfe s Penggontlncome Deducthn 1s reached however, ’ -
~ .’ - .
N hd
. gthe couple is going to have tohpay tax. The max;mum tax free °

¢
n level for them is $9720 (column 3). Contributiohs to the

wife's plan ‘beyond this poinﬁ will reduce the ME with '‘no off-

ML S,

- S e
%\\\ setting changes 'in DET. The husband will be exposing his

/
N

o

o | i;'own Péhsion to iaxatiozfpy contr;butlng to hlS wife' s. " But

‘F,' i he can do no better b&dcontrlbutlng dlrectly to Lls own plen. a‘ 'I g
. _ %. Lok ‘ L o , D - . R

. s f/‘.- When the‘couplebs retirement , 1ncome 1s $9720 the'w1fe i J\i

¢ has $1000 Net Income (yer RRSP) When her Net Income reaches . 'i? f
..ﬂ,\L ‘ :. $2650 the "DET are reduced by the.amount of any furth er i .;: ! ; .
| - ;i “‘z L creeses. Betweeg 1 $2650 and $2750 the husbana exposes two - o ;;
. . * 2 dollars -of hlS 1ncome to xax for every gollar h&' shelters in tﬁ‘ " b
L hlS wlfe s. plan ) He~loses»thg ME and the DETuL The*ME" 1sl N”M.‘4‘N '

= . . o exhausted after the wlfe s Net Incomévpasses $27§Q.M.Further ‘ - j ‘.-
s i “ '1;' ’_penslon 1ncome results 1rwrhe”same“taxa%§6n regarélesshof h*}ﬁ - r:;:
. W - o e

which spouse«holds i, Evéntudlkyuﬁﬁhe wifé!s DEm*are reduceﬁ,
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_to zero. At a Net Income of $5300 the‘mifeﬂhas no tax advan-
L 2N . ~

tage to give to the husband? The hushand has-by this time _

$4310 in taxable income. Since further income in the'wife's

hands is taxable at her (lower) marglnal tax rates w1th no’
N 1
effect on the husband's taxes, the couple w1ll start accumu-

. -

.latlng RRSP's in her name. If they save enough, the wife's
_margrnal tax rate will rise to the level of the husband's.
The couple w1ll then contribute to hoth plans equally and -

marglnal tax-rates will rise at only half the rate.

i

\ @
" ‘.

thice that‘at a Net Income of $5310 the wife is using
up all of her Personal Exemptlon ($2650), her Age Exemptlon
($1660), and her Pens;on Income Deductlon ($1000). She may
have other deductlons left like the $100 Standard Deduqtlon

so there will be a certain amount of refirement 1ncome Wthh

’

,c\cplleci:s Eax free above $5310. = . = -
- . . * . 3 ) ’
These relations are summarized in Diagram 4.A1. The

,a""
L]

bottom horlzontal axrs measures joint retlrement income from
J\

RBSP'S and RPP s, the left 31de-vertlcal akxs is husband's

taxable income. Wlfe S . taxable 1ncome is measured downwards

. 1
from the upper rlght/cprner. Her Net‘Income is measured

along the topﬂiuNotidefthe tax free meximum 1ncome level of

. .

$9720. Ll and L are the taxable 1ncome functlons for the

°

husband and w1fe respectlvely._ The jog in Ll at $2650 and a

galn at, $2750 reprgsent the beglnnlng of DET reductlons and

the end of ME reductxons._ The\husband can a%o;d thls jog 1f

3
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he~eontributeé only to his own plan so that the wife's Net -

. ° ' - -~
Income never exceeds $2650. But since she is going to have

other 1ncome for OAS, and GIS at least, the husband will

probably be forced up to the higher branch (In the follow-

-

ing analy51s I assume that the ME and the Personal Exemption
are both equal to $2650. 'This eliminates the jog and reduces

the tax free maximum by $100 to $9620.) ~

v
[ i " P

. . : .
Diagram 4.Al was constructed on the‘assumption that the

-

wifelhas no income besides RRSP ineome and that the husband's
compulsory Ancome from OAS GIS, and CPP does not fully ex—

o
haust his deductlons. Thxs~wrll not always be true. The

w1fe.may have GIS, OAS or CPP payments _or Interest. Income
‘from her investments. “These. kinds 6f’inceme‘will influence
the ME and the DET andlthefefere the maximum tax free R-

income that/the.couple§can shelter.

. )
' Let us deal first with the case \where the wife h

Other Income in the form of OAS, GIS; CPP, or earned income

. : . ¥
but has no Interest Income. If the Qthér Income does not

exceed $4310 it will not attract.taxes even ifuehe has up,te’
$1000lin.R-income‘gs well. Her husband will iose an’ amount
eqna}\tQ\Eer_cher.Income,through the ME and/or DET so that -
thé maximdm tax freeiR—income level ls $9620 less the aﬁount
of Other Income ($972Q§ if the jog is included).. Eprthei-

4,

more, the amount of R-income beyond the first thousand that

the-husband can put in his wife's name; begyﬁef er Net
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Income reaches sé?io, is reduced‘by the amount ef»her Other

Income. Once\this threshoid is reached, additiénal R-income ..
w1ll be taxed at the wife s marglhal tax rate and w111 cease ‘
to 1nfluence the husband‘s tax égiurn. At this pointsy, the_
husband S taxable 1ncome is $4310 less the amount of -the
wife's Other Inc;me, Notice that the greater is the wife's \

Other Income the smaller is\the range (A to B on diagrams

" 4.A1 and 4.A2) over which the spouses will have different

marginal tax rates.

To see, in general, whether the couple can equalize

_their tax rates we must ’know how much Other Income each mem-

! - 4

ber has and how much R-income and B-income they jointly have
_to declare. We have seen that if the w1fe‘has no-0Other In-

come and the de51red R—lncome falls between A and B, rates ,

Wlll dmffer“ if the wlfe has OtﬁEr Income of $4310 and the

husband has' Other Income of not more than the sum of his

- A T

) ©
Basic, Personal and Age Exemptions, the couple will be able’ P
to equalize tax ratés regardless,of the given R-incone level.. , -

If the husband has more Other Income than deductions, he may ;

. S . . S ) .
have, to pay tax even thHfZéro R-incofie. Notlce‘that-31nce‘% -

the levellng off p01nt for the husband‘s taxable income rises
. et
w;th excess of income over deductlons (so that effectlve;y

°

F¢>”
« p01nt B 1s further to the rlghtJ, the. range of different tax .

- <o
.

rates becomes Iarger. L. . : .
e . . ,"r’ Tt L ’

- ~

&

' If.the wife's ihcome is greater ‘than $4b10 and the given

. . ) N
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R-income is'low, the wife may have a higher tax rate than

s L3

the husband.
v . ‘ Y

- - T >
1
R

Interest Income is much the same as R-income.. Ihe first

.

$1000 counts as Net Income but &lso gualifies for the interest

iexemption and the DE’I‘. The maximum ‘tax free R-income will

be unaffected by Interest Income undexr $1000 Interest

1
Income above $10001w111 reduce the tax free maximum p01nt

until the wife's Net Income reaches $5310.
[ )

'
¢ - .

. Dlagram 472 rs drawn to! represent the options open to

a couple where the! wife has $1700 Other Income and Interest

Income of $1500. otlce the husband's tax rate levels out at

$2110. instead of $4310. This $2200 drop results from the

. . 4
higher Net Income($3200) and the higher offsetting DET . ?
($1000 in Transferred Interest Deduction). Further Interest

A »

Income for the wi e will close the distancé'AB lowering the
region of differing tax rates. Fugkher Interest Income for

. ‘ * :
the husband above‘the $1000 -exemption level will reduce the

maximum tax free level,’ ' ) . ) .
- ' : . o, k
R " M LRI .
What about the 0pt1mal dlstrlbutlon of B—1ncome beﬁween

uhe sp@uses? Notlce that for tax purposes 1nterest lncome‘ N
from B and annuity income from R are 1ndlst¢ngulshab1e; both‘

are taxahle above the first $1000 and both qualify for DET.

~

. 3% it werdn't for. the necessity of using both forms. to claim

the full first $2000 of tax free income.from these sources,

i

-

)

3.
25
53]
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" all that would matter would be the total income from R and

‘ B. The following sequential exhaustion patterﬁ for given

LN

, any R ang B &ncomes is general enough to cover .all possible
combinations of Other Income between the spouses. The wife

is the spouse with the /lower Other Income.
I ' e

-~ -+ —.. B - wife takes $1000 (or remainder) of B-income
. husband takes $1000 (or remainder) of B-income
. . . spouse with higher tax rate takes B-income
) ‘ , until it is exhausted or until tax rates are
' equal after which 1t is split equally between
the spouses
husband takes $1000 (or remainder) of R-income
wife takes next $1000 -(or remainder)
Spouse with lower tax rates takes R-incomé
- until it is exhausted or tax rates are equal

.after ‘which it is spllt equally

[V O 0y o
o« o

U
« .

dn

bl

There are of course other optimal sequences., Using the

T S LA R s m e sres e
ar

b

L

example of Dlagram 4.A2, 1t is-clear that since the wife has
$1500 -in Interest Income, the husband must be taklng at

3 least $1000\1n Interest Income too. If the husband had a

1
€

' } taxable income at #his point, the wife would then receive

the next $500 in Interest Income because her tax rate would

.gither be lower ‘than her husband's or they wqQuld both-be

s

-

'§§ _ . leftward shift of the wife's Net Income axis established for
| :
¥

the given B-income level, the optimal allocation of R—incomé‘

can be read from Diagram 4.A2 for any given total level of

N & ’ T, -

\i‘ . N f * @ ’ ’ 2"
R-income. : . " T \ . n :

’ L ., - . -
- ‘ We must.how consider the division of R= and B-income
. * .Y ) .

. L

<t

»

zexro. With the makimum’ tax free point and the extent of the -

. ‘;‘;\j .
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between spouses in the pfe—65 period. The only real diffe-

v

rences are that the Age Exemption and the Pension Income

Dedﬁbtion disaépear so the 'DET can now reach a maximum of

only $1000 (the Interest Incomé‘Deduction). «

To make su£e tha£ savings sé&ategies for fixeg/; énd B
infthe pre-65 years are consistent with the inébme declara-
tion strategy.in the post¥65 years, notice that for R the
only relevant guestion in the preﬁ6§ period is which spouse
contributes ani in the post-65 p;riod the only relevant ques-
tion is to which spouse's plan was the contribution maae.

(Contributions can be made by one spouse)%gpthe plan of the

e
other.) i . B ) ,
If B is fully transferrable between spouses at no tax
penalty, we can separate thé decision-making process: given e
levels of R and B in'a.pre—Ggﬂperiod will be allocated bet- N

ween spouses in a way which is independent of post-65 Other

Income levels or post-65 R and B levels.

The couple will-strive to have equal tax ratss in the
Pxa)

pre-65 period. 'One Sequence which gives an optimal distri- .
. . - A - -
bution of R and B is very similar to that for the post-65"

/ ~

period.
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1. wife claims $1000 (or remainder) in B-incormie

2. husband takes next $1000 (or remalnder),B;income

3. spouse with lower tax rate takes B-income until
it is exhausted or tax rates are equal Further e
income is split equally.

R -'4. spouse with the higher tax rate makes R contri-

: " butions until tax rates are equal after which -
contributions are made eqgually by both spouses.

.
, -
L A

This yields a systematic method for determining who

. saves and who declares income from R and B in each period of

v

R




'factor influencing the shape of the consuﬂptioﬁ path. If

-

" CHAPTER V

"CURRENT LIFE CYCLE4PATTERNS\

1. INTRORUETION -
Chapter IV outlined the buéget constxaint faced by a

single-taxpayer forming his lifetime savings plan. To simu-

‘late how changes in this constraint affect the consumer, we

must know how consumers currently allocate their consumption

°

over time. One might reason, g priori, that the life cycle
% .;' .

pattern of\consumpfion, absﬁracting from family size effects,

is U-shaped. That is, if consumption of goods requires time

and if the opportunity cost of time is highest in the middle
) ' N A

years when wages are at their peak, then consumption will be

low in middle age. . . N

\ P .

. Becker (197é) argues that there is anoF@er‘potent;aL
consumption'éoods are an input to the-household production
funcéiqn then cdhsumption goods input will be highesf‘when‘
wages and work‘effort‘;;e highesﬁ. If the\giasticity of
substitution_between periods is sma;l for goéds as final
cﬁhsumptiOn goods relative to the elasticity.of substittution
for goods gg iﬁputs to household consumption, then the life

cycle pattern of "consumption" will be hump shaped.
4 ~ s

.

[y ¥
* "

Which of the above .two pétt%{:s is correct is an em~

pirical matter. For evidence on this I have used data from : Qm/,é
‘ . A ; - badiill

. 0 t . - — i-.
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the Survey of ConSumer Expenditure (Statistics Canada,

vdrious years). I ran consumption on a simple trend cycle

> 3 w

regression equatioh to see whether- the cycle’ component dis-

played a U-shape or a hump-shape. ertaih“adjustments had

to be made to the data to account fol consumption of owner

le regressions for

occupied housing. I also ran trend c

income and taxes. ' These, variables are a\ailable from the .
; g

same data base. These régression><prov'ded some rather N

interesting results which are given in Table 5.6.

o Yo .
N .

2. A TREND-CYCLE REGRESSION , LT e ¢

¢

What we want to do is take pooled timefse;ies cross-

&

section data and estlma%e what the typlcal famlly consump-
- - b

tion profmle looks like. We can do this by assuming- that

successive generations behave identically to a scale factor

' il s el “
and by allowing for a trend.in lifetime income from genera-

tion to generation. We have this simple trend-cycle rela- «
tion. ) ' L (“o ! .

- R '\D \'. ;\' . ) \ ‘
(5.1) c; = ALPER; (1 + nampa)™t ' o

! »

where C is the consumptlon at age i of avfamlly whose-head
N .
was born in year my. and LAMDA is. the growth rate of llfetlme

famlLy incomes from one generatlon to ‘the next Ihe ALPHA
can be 1nterpreted as the relatlve rates Gf o sumptjon fOf

a representatlve family at each age, 1, of its life cycle.

>
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Forming the ratio of an i-m family to, a2 j-n family ahd taking .

logs we have ‘ cet o, T e . 9-’
’ " log(c™/c?) = 1 I;LP;-H; g ALPHA I
(5.2) ,log(c‘:i/Cj = log r——leg ALP, 5
2 \") N - .. 5 ‘. ) . -
' + log(1.+ LAMDA) (v=n+j-1i) 'Y -
Equation .(5:2') can.be estimated usfng dummy variables.' The - !

: . \ 1 2 * ,,.' * . ~ ) \
equation becomes - '

“ LI,

(15.3) log(c /c )’— B, (m n+3 1)+lel+32x2+B3X3+B4x4 . e

-

Hence, the B! s are estlmates of the ’logs of the ALPHA"s and ) ‘“
\ t‘-" - T
B(; is the estimate of log (l + LAMDA) . The X s are dummy’ . .

~ - " I3
N ’

v
&

variables where

r

]

K 11f1=k K . o e

(5.4) X
. X=-llf] kK - k=14 . :
X

. 'k

- &

. CAF LAk, § Fkor =y T4 T
» ~ b <

»
°
. - Al

0

In fact, the regressxon cannot -be run in-this form be- RN
2 ’ { - T
cause the X's are- l:mearly dependent _But we mayu set - 2

s €

B, = 0 (ALPHA, = 1) since the ALPHR s represent the relatz.ve £
_rates of cons,umptlon. We can drop B A from (5. 3) so tha.t .
. /- S L
ALPHA 4 J.mpllc.ltly becomes um.ty- Now let_me turn ‘to the s o R

problem of gettlng data for the: dependen@ var:.able. ' “ o .o

° < N "

* -
° .,

.
’ > 2 i
-~ . e B N . _:ar: . o .

-r

- 3. GEITING CONSUMPTION DATA ROM EXPENDITURE DATA _:. | b

A copy y- of the 1976 Urban\’i‘amly Bxpenditure deta e
¥ : - R. .#, ' '
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appears in Table 5.1. It gives Average Family Expenditure . .
by item in 1976 dollars. Owned Living Quarter Expenditure
'includes Mortgage Interest.payments but not repayment of
prinéiple. It also includes maintenance and repair expendi-
ture. The value of improvements is recordea as part of the
Net Change in Assets-and Liabilities. This latfer Asset and
Liability category is not an ideal measure of wealth because
1 it does not.include pension wealth. Contribukions to pension
plans‘of all types are recorded in the Securi£y category.
The reason these savings are not reflected in the Net Change
in Assets and‘Liabilitieg ié that the value of such a hetéro-
: ‘ . geneous portfolio is difficult tovdetermine.

The Family Expenditure publication also gives Expendi~

.

ture by class of tenure (Owned or Rented)'. This information

" is useful because it helps to compare the expenditure levels
. B \ :
of renter and owner families. Unfortunately, there is no

3

crosstabulation of these data by age. Thetre are data, how-

- ‘‘ever, on the number of house owners in each age group.

/

\ The object here is to assemble from these data a time

1}

series on consumption by age quqp. ‘Since these are expendi-
ture data an adjustment must be made to account for durables.

In the time frame of my simulations, thé\major durable is

housing. First consider the non-housing component ®f con-

sumption (NHCi) in each age group. At age i, average per
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3

" capita NHC for Owners (O) ‘and Renters (R) together is

4 \

(5.5) NHCiT‘; Total Current Expenditure

- Rented Shelter Costs
- Owned Shelter Costs

"+ Gifts and Contributions

*

It is convenient to split this into renters and owners, i.e.

. ~

(5.6) NHCiT = aiNHCiR + (1 - ai)NHCi

NS

0
4

where a, is the proportion of renting families in age éroup

i, Let bi be the ratio.of average owner NHC to average

-

renter NHC in each age group.

NHC, . -

. 0
_(5.7) b, = ——21= :

‘ Therefore, A

N

(5.8) . NHCiR =3 Co 3

And éimilarly,

NHCiT»
S (5.9) NHC; ) = - — : .
1 - ai + Bi
voT i

We have data on everything bufjéi. The bi are likely to be

greater than one indicating gréatef consumption on the part
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of homeownérs. This is due to the higher lifetime income of

house owners. The owner/renter average NHC ratio for the
R .

population as a whole will be affected (positively)-by con-

. centration” of home ownership in the 35-55 year age group

A .
where consumption is also high. As noted before, the survey

céntains no data on expenditure by tenure by age group. But
there are data on tenure by age\group, expenditure by ége
group and expenditﬁre by tenure. These daté are sufficient ;
to establish bi if we make the assumption that bi is tﬂé

same for all age groups. This iﬁplies that a renter of age
i‘and an owner-of age i1 on average have the same NHC in pro-

portionate terms as a renter and owner of age j:

NHC and home ownership are both age-related so that the
aggregate owner NHC to renter NHC, N, will depend on the age

distribution of the population.

n n
(5.10) N=_0=141 i -
* , NHCR n n
] ; , ?(NHCiR wo ai)/ ? w.oa,

AN

where wi is the relative size of age group i. Substituting

(5.8) and. (5.9) for NHCi and NHCiR and simplifying we get

0
n ai n
_ ﬁ(b(l—ai)zi/(l—ai + 7;))/§ w, (1-a,)
(5.11) N =
. Jn R ai n

-

-

where 2. = NHC. . W..
1 1T 1

D e A ST T . B A ety P
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This is a non lineaﬁ.expression which may be solved numeri-
cally for b. There may be multiple solutions‘but we have a
good .idéa of the size of b. The ratio of per capita NHC of
owners to renters in 1976 was 1.5. Since this ratio does

not account for age distribution we would expect b to be less

"«

~ .

than 1.5. It is not likely that b be less than one given the;
correlation of lifetime income and home ownerghip. Notice
that if we assume a ¢onstant consumption ﬁrofile, a flat age
distribution and a constant renter proportions across age

groups (Zi =2, a; = a and wy = w), the right hand side of

(5.11) reduces to b which implies that N = b, i.e: the owner/

‘'renter average NHC ratio is the same in each age group as it
. N ’

is in aggrégate. ’ ~

Using the value of b, derived from (5.11), we can com-
pute the non housing consumption of owners and renters using
(5.8) and (5.9). From here, it is easy to calculate the

*

total consumption for renters.

(5.13) TC.p = NHCiR + RENT
' ¥

If we assumed home owners draw a- proportion h of total con-

sumption from housing services, total consumption for owners

is given by & | . , -

(5.14) «TC'J.. =
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Tlet us assume fenteré and owner-families have the same
utility functions. 1In fact, many families are renters at
one point in the life cycle and are owners at anpther. Al-

though the portion of consumption derived from housing ser-

‘vices may vary between renter and owner families, tenure

cannot in itself account for differences in total ¢onsump-
tion. Such differences are attributed solely to lifetime
income differentials. The life cycle consumption pattern we

want is therefore given by the weighted sum of owner and

renter total éonsumption rates at each age.

(5.%5) TCip = ai TiR + (1-ai)TCio
: ai l-ai ai
= aiRENT + (? + TI‘.)/(_B_'+ 1—ai) .NHCiT

In expression (5.15) all the right hand side variables
are known except h which is the portion of total consumption
which homeowners derive from-housing services. In ﬁ976, the
comparable figure for renters was about 18%. To éstablish
a reasonable value for h'for owners we must review the rela-
tionship between house value (V), depreciation (DELTA),
interest, taxes and other expenses (T), and the service flow

from the stock (f). If the house owner is to.be indifferent

between holding a house and é bond then

(5.16) f=r1r+ DELTA + T/V

e . A T e RV YE BB TP RAVE e % X o

.



This says that the service stream per dollar'of housing must ‘
. - . ~ r . _ '\
equal the opportunity cost of the dollar (r) plus deprecia- N

tion, plus the expenses incurred per dollar of housing.

» The average Multiple Listing Se;@ice house price in
1976 was approximateiy $60,000. ‘Property taxes and Main-
tenance and Repair expenses in(the Urban Faﬁily Expenditure
data are séb at $1293 of about 2.2% of the average home
va;ue. IfAthe depreciatién rate is é% and the real after
tax interest'.rate is 4%, equ;tion (5.16) implies a value of
about 8% for f£. ‘The glaéticity of £ with respect to vqria-
tions in DELTA is/éhallv(0.245) and the eiasticity with res-

pect to‘r is fairly small (0.47). . .

o~

I1f £ is 8%, the rental value of the.ave;age home is
$4705 per year (of $392 monthly) after expenses. Since we
kpow non;ﬁousing consumption and housing consumption of

homeowners we can determine h

) . -
(5.17) ho= o 2705 57

NHC, + 4705

It is now possible to construct the cross-section of
consumption by age group given in equation (5.15). Urban
Family Expenditure data are available on a comparable basis
for the years 1964, 1967, 1969, 197?, 1974 and’1976. Using A
these six years and four ége.categéries, equation (5.3) will

be a pooled time series cross-section regression with 276

observations; that is, all combinations of i, j, m and n
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where i,j3 = 1,4 and m,n = 1,6 eliminating‘EESes where i=j
and m=n.- Also, if we include an observation where the de-

pendent variable is log (cg/cg) then we must elimindte the

observation where the dependent variable is log (Cg/Cg).

.

4, PATTERNS OF CONSUMPTION TAXES AND INCOME

The results of the regressions are presenéed in Table
5.2, Thg age interval§ used .were undexr 25, 25 to 45, 45 to
65 and 65 plus. Taking logs of the coefficients on Xl X2
and X3 and recalling that the log.of the\coefficient gn X4‘
is constrained to équél zero, we see that the relative rgtes
of consumption in the four periods are 0;47, 0.89, 1.34 and
1.00 respectively.. The annual rate of iﬁc;ease of.lifetime'
family consumption is 2%. The relatively high level of con;
sﬁmption in the third period (45-65) is the resulé of
several factor;. Most importantly, the incidence of home f;
ownership rises sharply up to age 55 (64.7%) aﬁd settles.
back to 59.6% by age 65.. There.is a 15 year difference bet-
ween the average age of homeowners with versus withoutC?ort—
gages; 43.1 and 58.1 respectively. While ineome probably
rises in real terms throughout the working years, mortgage
payments end for most families in the third period freeing
up income foi,consumption and non—hQuse forms of sayving.
Table 5.3 shows the values of total consumption derived from

eﬁuqtion (5.15) in constant 1971 dollars for each of the six

years and four age groups.
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TABLE.S.Z Trend-Cycle Regressioné
(See-Table 5.4 for summary of regression results)

A

i . ) /

Consumption Trend Cycle Regression . o

»

)
Consumption = 0.020 LAaMDA -, 0.75 X, -

1 0.12 X2 + 0.29-X3
(24.95) (-18.31) (-3.64) (16.66)
. “ .
R2 = .9642
Vs
. v
Tax Trend Cycle Regression .- <
Taxes = 0.082 LaMDA - 1.99 x,--  0.41 X,
(43.44) '4;37. (-26.41) (-9.82)
tl 2
R = .9396
Income Trénd Cycle Regression
Income = 0.034 LAMDA - 1.49 Xl-- 0.63 X2 + 0.079 X3
* (53.43) (-44.70) 7 (-24.57) (5.56)
R® = .9805

Wy

t-statistics in brackets
LAMDA = growth rate variable (trend)
X's = dummies for cycle
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One might ékpegt life cycle‘family consumﬁtion to reach
a ﬁeak in*éhe 25-45 period during family:formation. This
appeérs not to. be the cise. In the pooled.data consumption
peaks in period three. Since the period two families‘are on
higher lifetime consumption paths then, é fdrtiori, consump-
(zion for an individual family shgbld be higher in period
three. The drop in consuﬁption in period four in tbe pooled
’z:)a is dramatic enough to offset the trend in lifetime-in-

comes so that retirement consumption is only 75% of peak

consumption.

.o The values of_b, the ratio of bwne; NHC to renter ﬁHC,
are compyted for each of the six time periods and appear in
Table 5.3. ' As expected, they are in the range 1 to 1.5.
I£\i§ dangerous to\infer from these data that the life
cycle consumption patterns of future generatiéns will be tﬁe
same. The observation period is one which saw éignificant
- institutional and demographic changes.. g}tting a simple
trend-cycle equation to these data tends ko bury the onée-‘,
and-for-all factors. The role of taxes (is particularly iﬁ-
b ' portant in this respect. We know from the theoiy,of earlier

-

chapters that when consumers have both R and B to use as

savings vehicles, they will try to equalize tax rdtes over

-

their lives. Failure to do so must be due either to legal

restrictions on B and R transactions, liquidity constraints

-
f
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or on thwarted expectations about income or other life.

cycle variables.* . R

<
L s

”

Fitting the same trend-cycle equation to personal taxes

as was done for consumption provides some interesting com-

-

parisons. Taking the logs df the coefficients on the X, in
the second equation .in Table 5.2, we can see tﬁg;Tthe rela-

tive tax burdens are 0:026, 0.14, 0.66 and 1.00 for the four

\

periods respectively. These results certainly do not accord -

with the constant marginal tax rate prgﬁiction‘of-the mo i////

in Chapters II and III. If there were a bindin nstraint
< /

on the amount of deductible R investment we might expect the

fourth period tax rate to deviate from the others but these

data indicate the ‘Eigzload in period four. Thé explana-
- -tion for this lies in the coefficient on .. .The 8.2%

v

average anﬁual_increase in taxes swamps the life cle effect
altogether. Taxe; will double in less than ten yéarskéo that
a persop who eargs\?l0,000 a year between 55 and 65 an
defers $5000 for consu@ption between 65 and 75 will bé péying

over twice as much tax in retirement even if he earns no

-
¢

interest on his sawvings.
e s

Two points are relevant here in relation to future pre-
. dictions. First, this rate of growth cannot'be expected to

continue. Even with a real income growth of 4% per year, -

4

* RRSP's which correspond to R in our system dp have maximum
restrictions and were not available prior to 1970.

3

» .
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taxes would eatgpp'loe% of output within Zﬁyyears. Second,
the g:ewth in taxes' in this perioa was probably not fully

. . : -~ . . .
anticipated s¢ we are not observing consumers in their steady

state positions. When thé_government raises tax rates or
lowers brackets, the optimal strategy for the taxpayer is

still to have equal marginal tax rates across periods but he

e}

must correctly anticipate the adjustments. This means havirg

a declining taxable income. Underestimating the rate of tax ~ .

-+ A\
increase results in the ascending pattern of taxes indicated

p ' by this\second regression. As the tax rate increases decline, -

. /~
and/or é§pectations'rise, the patterQ\will flatten, qlthoughl -

it-is not likély that first period rates rise very much, due

‘to the non-negativitfsconstraint on R holdings.

° ’ ”‘ . - ‘ . '
Another once-and-for-all fedture of the 6bserva?ion

period is the relative income gaihs ig.the.differepﬁ age, ’ R

) groups. Between 1964 and 1976 the increases in constant

L S
dollar average faﬁily income from dﬁi sources were ?l%,:€l%, 52% ﬂ
<‘and 35% for the four age groups respectively. A more de- |
tgilédlanalysis of the tax daé& would need to include adjust-
ments for the relative %ncome growth rate of different co-
horts. It is curious Ehat the reiatiVely°abundantﬁége cate-
: gory, the young baby‘boom chilérgn, ?xperience the greatest:

gains. Supply and demand reasoning would indicate the re-,

.3

verse, that the unit valye of their skills should decline iq

relative terms. The increase in multiple earner - families
- , P

-




.
4]

) 1 ..
and improvements in education are probably significant -

.factors here.

The trend-cycle model was fitted,to the income data in

the Urban Family Expenditure tables in the same way as was

N \

<

done for consumption and taxes. The results of this regres-
sion are givencin)the last equation of Table 5.2. In Tgble

‘5.4, I have summarigsed the results for all three trend~cycle

~.

regressichs. The first row gives the average growth rates

or trend components and the last four lines 'give the cycle
components expressed in percentage terms. These latter

ftems correspond to the ALPHA's of equation (5.1).

N
Since my simulations ase done  for single individuals

rather than "family units, it is convenient to compute a

-

singles' equivalent consumption.pattern. We know the ‘average

»

— —family size for each age of head. Statistic$ Canada pub-

lieﬁes a poverty line standard which varies by family size
(Ircome.Distribution by Size in Canada, 13-207, p. 27). If
we divide consumption of faﬁﬁlies in each age group by the
pevertptliﬁe index for fami;y size equal to tte‘average for
the age group, Qe achieve a rough cenversien from famiiy te
indivrﬁﬁél“agevconsumptioh profiles. The result of these

computatlons is shown in column four of Table 5.4. Slngles

97

appear tﬁégave a greater percentage of consumption in retlre—

:

ment apd 3wsmaller percentage in the 25 to 45 age ralige than

3 &

-do “family units..

v { -
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5. - SUMMARY \

giilgggéars that the second of thg two hyéotheses con-
cerning the pattern of life cycle consumption is borne out by
the data. Namely, that a hump-shaped time path results from
a more intensive use of consumption\goods as inputs to the
household production function when wages and work effort are
high. Tﬁis holds éyen when an adjustment has been made\to

remove the effects of family size.

The time.periods chosen for the felative consumption
levels in Table 5.4 are in many ways less thaﬁ ideal. This
was unavoidable because data for two of the years was given
on this basis. Data for 1976, however, were recorded by ten
year intervals'(Table 5.1). These data confirm the lower
consumétion levels after 65. It is likely that cohsumptioﬁ
begins.to‘taper off some time before 65. Total expenditure
and total: consumption in the cross-sectional data are lower
for the 55-65 agé group than for any other group except-:the
under 25's. Wheﬁ we consider that the trend.growth in life-

time incomes, it seems likely that éongﬁmption actually peaks

at around 50 and declines tpereafter.

Combining the 25-35.and 35-45 groups tends to mask the

marked behavioral differences of these two groups. The

e

change in incidence of home ownership in income and in con-

sumption between the groups and the strong similarities

between the 35-45 and 45-55 groups tends to make one think
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that a different breakdown would have been more natural.
Even so, it is clear that the peak consumption period and
the péak family size age period are separate by about a

decade, about 40 and 50 .respectively. -
: \ -

It is aifficult to estimate exact life cycle consumption
profiles. It is impossible, without longitudinal data, to
construct typical income paEhs for low income and high in-
come groups, altﬁough this information would be valuable for
;ssessing the distributive éffects of many government tax
and transfer programs. For instance, kosts of penfions} uIc,
welfare payments and many other expendiéure items depend on
the distribution of lifegime income. Add to this the fact
that future generations may ‘exhibit very different social -
behavior in terms.of family structure and fertility rates
and it becomes clear that estimates of future consumption

patterns are educated guesses at best.

0

In the next chapter, I set up a utility function and
set of constraints that yield hump-shaped patterns of consump;

-

tion suggested by the results in this chapter.

'

—




CHAPTER VI

SETTING UP THE SIMULATIONS

1. INTRODUCTION

There are three objectives in this chapter. First, I

tay out the parameters underlying the utility function for

.an individual taxpayer. These parameters are chosen in such

a way that the hump-shaped pattern of consumption described

in the previous chapter emerges from the maximization process.
?

Second, through an examination of empir{cal work by‘
\ ~ . ;
Mincer (1974), I derive a family of earnings profile. I

choose a profile which fi;g}gi:;:i the space spanned by this
family for use in the simulatioms_in the next chapter. While
only one profile (and-multiples of. it) are used, it is pos-

L)

sible to dra@ a number of a Eriofi conclusions about the

effects of varying the'shape of the profile.

The last objective of this chapter is to outline the

method used to construct the tax function. This is quite

important because it directly influences the nature of the

e

taxpayer-consumer's constraint set and is also central to
the question of how important the income averaging feature

A ]

of the B-R systenm is.

101

-
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2. THE UTILIZY FUNCTION : -~

One thing we'should ask of the utility function is that " ‘
it generate,/ig conjunction with 4She budget constraint, a\ |
pattern oﬁ ligé cycle consumption that is roughly hump-shaped,
peaking at around 50. Also, the elasticity of substitution

embodied in the function must be set to reflect the actual

sensitivity of savings to the rate of interest.

One of the forms commonly used in the literature; White

(1978) , Davies (1980), Blinder (1974), Farber (1978), is

given in (6.1)
AN

6.1) ~U=735.A C,B<o0,A >0
b 1 h 1

The Ai are discounting weights which in some cases incorpo-
rate a family size factor as well. In the formulation used
by Davies (1980), the consumption variable is consumption per
adult equivalent_and Ai is the number of family members. Th;
elasticity of substitution (oij) for the form in (6.1) is

independent 'of the Ai'

ic. dc. .
I S ]
e C; Gy 1
(6.2) 04y T F W, " 1B .
b R Y
U. U.
3 i

There is a variety of evidence on ¢. Most researchers assume
that it is constant over the life cycle. Simulation studies
by Auerbach and Kotlikoff (1981) use the special logarithmic

utility function where the elasticity of substitution is
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unity. Some research indicates thdt ¢ is less than-one. By
exaﬁining the cross-sectional data on the Financial Charac-
£eristics of Consumers and Changes in Family Finances pub-
lished by/the Federal Reserve Board for the years 1962 and
1963, Friend ghd Blum (1975, p. 900{ conclude that "investors
require a substantially higher premium to hold equities or '

other risky assets than they woulqd if their attitudes toward

Yisk were described by logarithmic utility functions."

Blinder (1976) also does simulations based on life cycle
- .
models to investigate tHe determinants of the distribution
of wealth. He uses a utility function which has a g value

of 0.67. He cites a number of previous studies which esti-

mate values of ¢ of_.67 or less.

Gbez and Becker'(l975, p. 137)° by using cross-sectional
estimates of the labor supply and consumption responses to
changes in wages and age are able te- put an upper bouﬂa 6n i
o of 0.28. The corresponding value. of B in equation (6.1)

°~

is -2.57.

As it turns out, the value of ¢ has little bearing on ¢

$ -

my simulation results because there are no substitution
effects in“thé comparative static experiments that I per-
fé&m. For this re;son, I used only one value for B. With B
equal to -2.5, the elasticity-of substitution lies between

1/3 and 1/4.



e

: *
Empirical work by thf and Becker (1975, p. 60) supports

the hump-shaped consumption hypothesis of Chapter V. It
indicates that consumpﬁ;on varies with age; rising to about
50 and falling off after that. They ran regressions on 1959
American Survey of ﬁxpenditure data. These regressions high-
light the croég-sectional dependence of cohsumption on age
and }evel of education.. The education variable is strongly
correlated with lifetime income. The results indicate that
the ﬁigher;thé level of education (and income) the greater
the relative consumption in the mid to late forties. The
peak consumption periodAoécurs at approximately the same age
across education levels but is two and é hélf times first
period consumption for those with at least high school and
slightly less than two times first period consumption for
those witﬁ‘less than eight years of schooling. This discre-
pancy is‘not that great when you'consider that the’Tich
group's aVerage lncom? is almost twice thak +0f the poor group.
Thus, an 1ncome effect appears to be at work although its -
strength is not very great. I have used a homothetlc form,
as have many others, 51nce income effects are probably weak,
Since the shift from the B to the B-R system lnvolves no,
substitution effects and since the consumption function is .
homothetic, consumption changes will be proportional. The

) : .

proportions are determined by the choice o6f the A, in equa-

tion (6.1). With a four period life cycle and Ay = 2.3,
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A2 = 3.4, A3 = 5.0 and A4 = 2.0 we get a consumption pattern

which is propbrtional to C .= 13.8, C, = 18.4 and

1 2 3

C4 = 16.9. This displays the typical hump-shaped p&ttern

described in Chapter V.

= 10.4, C

Ca,

3. EARNINGS s
Mincer (1974) provides evidence on the age distribution
of earnings based on American data on earnings, schooling and

W

age of white non-fafm males under 65. The theory behind his
regressions is that,earn'ngﬁ.reflect the level of sthooling
and self invegg;gkg/iﬁfﬂzman capital after schooling® Re-
turns to investment will decline as the remaining working
period declines and the opportunity cost of investment (par-
ticularly of time) will rise as earniﬂgs levels bear the
lfruit of previouys investment. For these reasons, the rate
of investment should decline through the working feérs and
should génerate an earnings profile which rises, but at a

declining rate. ¢

Mincer fits several functional forms. to the data. These
cérrespbnd to differgnt specifications of the time path of
self investment;. linear, bafabolic and éxponential. In
Table 6.1, there.is a set of earnings patterns derived from
regfessions based.on the different investmept specificatioﬁs'
and schooling levels. These are normalized so that period

one .earnings are one in eac% case. Notice that for three

~
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out of the four specifications, the rate of growth of
earnings is greater for those with higher levels of schooling.
This implies that those Qith high levels of schooling will

be better served by final earnings pension plans than thpse
F

-1

with less schooling.

There is quite-a range of patterns within this table.
Rther than simulate many different patterns, I have taken
just one (and multiples of it to check scale effects). ,éer::
tain a priori conclusions c#n be drawn about the effects of

. making variations about this path and these are drawn out in

L N

the next qhépter.' The earnings patterns used are propor-
; ) tional to 1, 1.5, 1.6, 0 for the four age groups 20-35,

35-50, 50-65 and over 65.

4, TAXES AND DEDUCTIONS
To get a tax function, I fit a parabolic form to the
set of tax rates by taxable income level from the 1976 income

tax forms. The regression is

(6.3) TAX = 0.0954 x yrax®-2’1

* . (32.303) (180. 2)
_R" = .9999
where TAX is tax owed and

YTAX is taxable income
¢

.

The t-statistics appear in brackets. The nonlinear estima-

¢ tion package of TSP was used for estimation.

‘ L A

Y
s

*
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Table 6.1 Age Earnings Profiles

Pl P2 El E2
8.000 Years of Schooling

1.000 1.000 1.000 1.000
2.151 1.838 1.321 1.447 .
/ 2.761 1.584 ©1.363 1.577
10.000 Years of Schooling >
1.000 1.000 1.000 1.000
2.305 1.802 1.444 1.562
3.169 1.523 1.506 1.734

12.000 Years of Schooling 1

1.000 1.000 1.000 ©1.000

2.470 ~1.767 1.617 1.711
3.637 1.465 1.711 1.943

14.000 Years of Schooling,
\

1.000 1.000 1.000 1.000
2.646 1.733 Y 1.864 1.905

4.175 1.408 2.011 2.225

16.000 Years of Schooling

-~

1.000 1.000 1.000 1.000
2.835 1.699 2.222 2.163

4.792 1.354 2.461 '2.612

Pl  First Parabolic Specification
P2 Second Parabolic Specification
El First Exponential Specification ,
E2 Second Exponential Specification

The three age intervals are 20-35, 35-50, 50-65 '
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The taxable income variable used in the simulations
consists of earned income less certain deductions. I took
the deductions and exemptions which are applicable to a
single individual in l97§. These include the Basic Peﬁsonal
Exemption, the Age Exemption for those over 65 and the Pension
Income Deduction for those over 65 cashing in up to $1000 of
R assets. Canadian taxpayers are eligible for a number af
other deductions as well as those mentioned above. To cap-
ture the incidence of these other deductions by earnings
level I ran a regression of deduction items 41-50 pilus 52
from Taxation Statistics (Revenue Canada, 1978) qgainst a
constant and average eérnings\in each ipcome claé%. This
equation is reproduced in (6.4).

(6.4) DEDUCTIONS = -0.077 + 0.040 x EARNINGS
(2.753) (20.28)

R? = .9952

~ 4

Since the dependent variable was expressed in thousands of
dollars this equation tells us that th? other deductions are
worth about $77 plus 4% of earnings. In the simulations,

taxable income consists of earned ihcome less all of the
»*

above deductions and exemptions les all contributions to
the Canada Pension Plan plus all receipts from the Canada

Pension Plan. CPP con ibutiong~are calculated as 3.6% of )

earrnings for contributions while payments are equal to the

>
~

year's maximum pensionable earnings times the ratio of actual

-
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pensionable earnings to the maximum in the taxpayer's last

year of employment.

’

All exemptions and deductions-.and CPP vatiables are in-

dexed at 2% per year as is the set of marginal tax brackets.

A real interest rate of 4% is assumed for the return on

all savings of B and R. No tax is charged on this interest.

5. SUMMARY

In this chapter I set out to describe three things
needed for the simulations; a utility. function, an earnings
profile and a tax functioﬂ. The utility function I chose

has a simple isoelastic form:
(6.4) U=2Z A, C| .
i

where C, is consumption in period i, and ’ -

1

2 3.4
3 5.
4

L i <

-

The earniﬂgs profifg‘is proportional to 1.0, 1.5, l.é,
0.0. Three eérnings paths are actually tested, one staréing
at $8,000 per year and the others starting at $13,000 and \
$18,000. - T@gfé%fects of varying this pattern are discuéseq

° . - ¢
.1n the next chapter.

P




L] a

o .
The tax function is based on actual Canadian tax data.

Cég consists of the 1976 rate schedule and the exemptions and
deductions which apply to a single individual. These two //

o

componénts of the tax function were given in equations (6.3)

~

and (6.4).

This completes” the list of requirements for doing the
simulations. We are now in a position to start testing some .

' of the effects of tax policy change on taxpayer behavior.

P 3




'\ CHAPTER VII

*SIMULATION® RESULTS

1.) INTRODUCTION
In this chapter I present the results of the

' There are five basic areas of interest.

\

K
1. What are the-changes in steady state tax
profiles when the R asset is introduced?

the PDV of tax constant.)

——

simulations.

and savings

(Keeping

2. How do variations in the assumed income path and

s

utility parameters influence the steady state

> changes when R.is introduced?

3. How valuable is the income‘averéging feature of the

-

R asset?

4. What happehs during transition? Who gains and who

—

loses? -

tion?
- ¥

5. Are the results sensitive'to the indexing assump-—

To answer the above questions I ran three sets of simu-

lations. First, I did 'steady state' simulations.

.

These

consisted of comparing the savings and tax patterns for iﬁ7

dividuals who live out their entire lives under a B system

"with those of individuals who live under a B-R system. Since

the PDV of taxes will be different ainder the two systems, I

did a third® tax-compensated B-R simulation where the tax '

-
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function was multiplied by the constant required to achieve
the same PDV of.tax under B-R as was the case under the B
system. In each case, I ran simulations for three income
classes. Taxpayers live for foﬁr periods which can be
viewed as fifteen year intervals startiﬁg at age 20 and

ending at 80.

‘The second set of simulations is intended to capture
the transitional effects of bringing in the B-R system.
Here I looked only at one income group. The taxpayer ex-
pe;iences an unexpected shift from the B to the B-~R system
at either the gnd‘of‘pefiqd one, two or threé. The savings
and tax patterns which emerge are different than those of
the steady state cases. The tax compensation used here is
the same as in-the,sgeady‘state case.

The third set of Eimulatiohs looks at the steady state,
taxlcompensated‘effects ofﬂchaﬁging the indexing assumption
from 2% to 1.5% Eoth under the B system and the B-R system.

Again, only one income class is examined.

The simulation mod‘ is somewhat more complicated than
the simple model of Chapter II. There are four periods to
the life cycle instead of just two. "The tax function has

fixed exemptions in it. There are transfer. payments to

individuals. A proportional increase in earned income in

each period under the B-R.system doe§ not mean a proportional
\

112
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increase in total income and will not result in simple pro-

portional changes in B and R as was the case in Chapter II.

The basic system, however, is very much the same as -
depicted in Diagram 2.l. It remains true that 'in switching

from B (or wage tax) system to the B-R (or two asset) system =

¥ 1. Theré is no change in the terms of trade between

periods.

2. There is no change in the excess burden of taxation.

3. The PDV of the chénge in taxes equals the PDV of
the change in consumption. ,

4. So long as preferences are homothetic, the size of.
the elasticity of substitution is irrelevant to the
size of savings and.tax‘changes.

A

2. STEADY STATE. COMPARISONS

-

There are‘significant changes in the pattern of taxa-
tion and saving over the life cycle when R is introduced.
To compute these, I ran two simulatiéns with identical
earned income paths and utility parameters. In the first
simulation, to maximize utility, the taxpayer must basically

decide how much B to save. In the second simulation, the

1)

taxpayer is allowed to use the R asset. Taxes are adjusted
Q

o

by an equal factor across all periods in a way.which ensures

©

that the PDV of taxes is the same as would have occurred




2

under the B system. This is the steady state comparison.
‘3

The changes in taxes and savings by income class are given

in Table 7.1.

The earned income profiles are the same to & scale
factor. This does not mean that total income varies to a
scale factor since there are fixed government transfers such
as the CPP and the OAS involved. Rises in earned income
fall almost entirely in periods 1, 2 and 3 while virgually

P

none falls in period 4, This tends to make the changes in

-

savings and tax more than proportional to earned income. It

" also tends to-make the benefits of averaging more than pro-

portional to income.

However, the table shows that the pattern is basically

similar across income classes. Savings increase in the first .

three periods and fall in the last*}greater dissaving).

e

People are deferring taxes and at the same time they are

putting away extra cash.to cover this future liability.

Taxes fall in the first two periods and rise in the last two,
» :

especially period 4. -

* ' ) }
Table 7.1 also reflects some of the constraints on the

system. The sum of cﬁénges in savings across periods is zero

in,conformity with the lifetime budget constraint. The dis-

counted sum of tax liabilities is zero reflecting the tax

adjustment. ' ‘ .
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,

It is interesting to make some rough calculations using
the data in Table 7.1 to see what the implications for

government revenues might be at a point in time rathexr than

over‘Phe life cycle. We can do this by weighting the columns
of Table 7.1 by the currént age distribution for males .n
Canada and by further assuming that incomes and tax rates
are indexed by 2% real per year. Using the 1976 pbpulation
figures from Statistics Canada's Population Projections
1976-2001, we find that the steady state drop in aggregate
éevenues will be approximately -$31 pér taxpayer in income
class I and about -$74 and -$122 in classes II and III res-
pectively. Even though all individuals pay the same PDV of
tax under the new arrangement they will be paying less in
aggregate. 'This is because people in periods 3 and 4 who
are paying more‘tax currénﬁly, Are relatively few in number
and furthermore are on lower life cycle paths than thosg§in
periods 1 and 2. ?he aggregate figures are therefofe domi-~

~

nated by the behavior of the young.

We can perform the same calculation for the savings
portion of Table 7.1. Here again, the aggregate numbers are

dominated by the younger taxpayers.™ We see increases in

" aggregate savings figures at all income levels. These in-

creases in savings are significantly larger than the declines

in tax revenue  which suggests that the, policy change has a

N |
very strong savings stimulation effect. The standard macro

o
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theory assumes that only a fraction of each dollar of for-
gone tax revenue is saved. This table suggests that savings

L]

will rise by three! or four times the tax loss.

It is important to remember that these are steady state
changes. What they tell us is what differences there would
be in taxes and savipgs today 'if the switch to the B-R sys-
tem had been made a long time ago. They tell us very little
what happens to revenues.in the short run Q;ter tax reform.
They are also dependent on the age distribution of the popu-
lation. Currently, popula;ion stgtistics reflect the large
post-war family format%on rate. The aggregate statistics
fo£ savings and tax changes tend to take on the characteris-
tics of the bulge generation. If we apply the population
weights estimated for the year 2001 there is little change‘
in ézther the steady state tax or savings figures but by
2026 we find that the aggregate tax change figure is positive
$91 for the middle income level and the savings change
figure is $478. This reflecés the high weight thaffthe'baby
boom babies will have in old age by the year 2026. Since
the people pay more tax when old and do more dissaving while

(:bld! the 2026 figures show greater aggregate tax revenues.
Aggregate savings rise but not by as much as when the steady

r

state is reached in 1976.
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3. INCOME AND CONSUMPTION VARIATIONS _

The changes in savings and taxes are depehéept on the
income profile assumed. Ignoring transfer paywents, a tax-
payer who worked from cradle to grave earning 2% (the index-
ing rate) more each year, would not derive any benefit from
usiﬁg R because his marginal tax rate: would be qonstant

already. Table 7.1 for such a person would be filled com-

pletely with zeros. It is deviation of actual earnings from

the constant-marginal-tax-rate pattern of earnings which

determines the pattern of tax and savings changes in 7.1.

The major deviation in this case is the low level of retire-
ment period é;rned income. It induces more tax deferral and
more savings prior to retirement when R is introduced.

It is siﬁple to judge how a variation:in the time dis-
tribution of income will generally affect thiﬁ;s. An in-
crease in*first period earnings and a reduction of second
period earnihgs which leaves the PDV of earnings unchanged
will simply cause exactly offsetting chénges in the optimal
holdings of R under the B-R system. R savings will rise in
period one and fall in period i@o by exactly the same amounts

. N .
as earnings change. If the earnings adjustment changes the
earnings ﬁfofiie away from the constant—mafginél—tax rate

profile, changes in savings and taxes arising from the switch

to the B-R system will be correspondingly™longer than before.

=

Variations in, the utility parameters are also easy to
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“

deal with. If the time distribution of consumption éhanges,
with the PDV of consumption constant, the levels of R saving
are unchanged. The B saving changes are equal and opposite

to the changes in consumption.

The changes in R saving when we switch from the B to
the B-R system are independent of the consumption path. This
can be seen by noting that the distance AE on Diagram 2.1 is

3

independent of the position of C In fact, the change in

1
B saving, as we switch from B to B-R, does not depend on C
either. The difference in B holdings is the difference

between HD in the B system and HF in the B~R. This amount

4

is FD and is independent of point C Since neither the B

1
nor the R savings changes depend on the consumption pattern,
the change in total savings as we go from B to B-R is inde-

pendent of the consumption profile. | qgﬁk

S P ;
*TO- summarize, when we move from the B system to the B-R
system, there will be changes in savings and taxes. These.
changes are independent of the ﬁtility parameters provided
the PDV of consumption_is'kept éonstant. ~Changes in B are
in fact independent of the pattern of earnings as well..
Changes in R will, however, depend on the earnings strean,
tending to be large if earnings are significantly different

from the constdnt-marginal-tax rate pattern. In the case

presented in Table 7.1, the general pattern.of savings and
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tax movements derives from the fact that period 4 éarnings

are low.

4, VALUE OF AVERAGING

In Table 7.2, I give the value of the tax variaiiég in- "
volved ip keeping utility constant during the introduction
of R. This number, which rises rapidly with income, tells
the cost in PDV terms 6f failing to income averagge through R.
The numbers, while quite regressive, are rather small. To
the middlz income man the PDV of R availébility translates

into something the order of only $200 a year (PDV of '$3801).

:

Thés fact is important. Large amounts of R éavindvare
being made in this simulation. The middle income man saves
nearly $5000 a year over the 30 year period from age 35 té
65. In spite of tﬂe large amounts of R saving, not a great
deal of tax benefit is involved. This suggests that other

,fa[tors such as transactions .costs and rate of return dif-

fe

‘entials between assets classed as B and R types may play

an important role in determining how strong the movement into
the R asset will be. The more averaging that is done, the
less is the incentive to do further averaging. People may

go just half way to full averaging or they may do a lot éf
tax shifting for very little tax gain. The inéentive is

weak but whether or not the taxpayer chooses to go the full

way or not is quite important to policy makers. The size of




TABLE 7.2 Value of Averaging By.income Class

T

Income . Value of Income
Class Averaging Elasticity
of Tax
~

Reduction
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the tax base in a given year depends on the taxpayers' deci-
-~

sions. Rates must be set according to the size of the base.
On the other haqﬁ, the tax base the taxpayef chooses will
depend on how he anticipates that tax rates will be set now

and in the future.

It is interesting to compare these results with those
of Robinson (1974). His study gives %stimates of average
taxes paid at,thfee levels of income and several assumed
patterns of lifetime taxablel income. He uses this evidence
to support the claim that income vériati?ns may impose a
greater tax burden on the poor than the rich. Unfortunately,
hé does not specify. the exact income patterns nor does he
specify how the various income "levels" are related so that
exact interpretation is difficult. He suggests that someone
whose incomé is $30,000 and peaks.at 40, may pay an average
qﬁ 6% more tax each year than someone with the same average
income equally distributed over the working life. The effect

is regressive. At $20,000 average annual income the com-
s

parable figure is 8%. At $10,000 it is 16%.

These calculations are done in terms of average rather
than discounted income and tax flows and allow for no changes
in-the tax function over time. They seem to imply théf in-
come averaging is more valuable to the poor than the rich.

_ They involve a gain of as'much as $750 a year for 40 yeérs.

This has well over twice the discounted value of the benefits

.




e

of income averaging for the highest income class in my cal-

Tulations. .

To summarize the results on the value of income averag-

ing derived from this section of the simulation we have .

established the following points. -

1. The tax benefits of R are small even when conéi—
derable R is used. : f

2. The extent of tax shifting may be difficult"éo
anticipate given the incentive is weak.

3. The pattern of change is dominated by the ld@
retirement earnings effect.

4, Savings will rise in the first three periods and
fall in the last.

5. Taxes will fall in the first two periods and rise
in the lastttwo.

\
6. The tax benefits of introducing R are regressive

123

~

although small. . As

™

5. TRANSITIONAL EFFECTS

The pattern of savings\and tax changes in the steady
state suggests théf transitional effects may be quite large.
The short run fall in’aggregate tax revenue w%ll be greater
than the long run and the short run ;ise in savings will

also "overshoot" initially. This is due in both cases to

the delayed (and moderating) tax and savings changes in the¢

N .
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older age categories. - ) :

’
\ : I
o “

To test the transition effects, Iodid~four simulations
all for the middle income group (Table 7.3). The fifst line
of Table 7.3 gives the changes in taxes in the steady state.
It is the same as the second line of Tabl; 7.... The next

Q line is for séééone with the same income and tastes who gets
x' e'?':to use R only inithe second, third and fourth periods' of life.
Theré is nb change in period (L savings or taxes because the

-~

iqfroduction of R is not anticipated and does not occur until
«B .

‘period 2. The next two rows are the same except R becomes

available in the third and foutrth periods respectively. No

changes occur at all when R becomes available in the fourth

period because people's savings decisions are already set by

this time.

° These tables show just how strong the tfénsipional or
impact-eéfect may be. Those in the first period of life when
R becomes avai;éble will raise savings bfﬂ%325 aﬂd"ggy less
in tax by the same amount. Thése who are in the second

period of life will pay $1413 less tax and save $1328 more. -

Notice here. that the corresponding Steady State changes in

taxes and savings are only $1067 and $1325 respectively. The
short run response, éspecialiy of taxes, 1is greater than the

long run response. This pattern is repeated in periods 3

" )

and 4. 1In all cases, the short run change in taxes is more
P .
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negative and the change in sgviﬁgs more positivg than in the

long run. This is because those caught inwmid—;ife-will do

some "cétch—up" saving, trying to take full adYaptage of the

low past 65 taxable income. On top of this "o&ershooting"

effect, the only people paying higher taxes and saving less
N

are those in period 4 and they will be the last‘to change.

It is possible here to do some‘rough Ealculations for
aggregate taxes and savings as was done for the steady state
simulations. Again, I agsume that incomes rise a£ 2% per
year and ghe tax function is indexed at 2%, If the tax re-
form‘is brought din in 1976 then b& épplying the 1976 miie
population weights to the entries in Table 7.3 we find that
aggregate taxes drop by $606 per taxpayer and savings rise
g& $564- per taxpayef/for the middlehincomé class. thgfe
numberé are substaﬁtially.larger than in the steady state .
~ case (-$74 and $359 respeétivelj). They cleariy illustrate
‘the fact that the transitional effects are niore importéant

than the long run ones.:-

NI

why should the PDV of taxes be lower for those who are

g

constrained and yet remain unchanged for those in tHg steady
state? The téx.qdjustment is assumed to come in at the same

time as the new R comes in. Tax rates-must Be adjusted up-

Ta

wards to compensate for the advantages of averaging so the

latep'the constraint the better. For instance, the two

-
3
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constraint fellow. pays tax at the lower rates for the first

half of his life and still gets, to do considerable averaging

_between periods 3 and 4. His ovérall tax is lower in PDV

terms by élSSl. The three constraint fellow cannot do any
- \

)

averaging because he has already entered the last period.
He will be subject to the new higher tax rates but since he
has no R savings and his fourth period earnings are zero,

his Basic Deduction, 0ld Age Exemption and Other Deductions
g .
will be enough that he has no taxable income anyway. There-
- ) ¢ ~

fore, the last row of the tax and savings tables in 7.3 are

‘

“

all zerxos.

The implication here is that during transi}ion, the

winners in the igtergeneréﬁional contest will be those in
the middle two periods of life at'the time of thé change.
Tﬁis assumes that the‘change is unanticipated and that the
tax adjustment is made at the sqmé time as R‘is introduced

AN

: . :
and preserves the PDV of Steady State taxes.

Another implicaéion %s tha£ the very oid‘may not have
anx taxable income and will be unaffected by the new asset.
If‘the government temporarily raises tax rates for everyone,
to compensate for revenué losses, the o0ld and especially the
very young will suffer. To\avpid intergenerational transfe{
effects of the switch, transitional taxes which hit the

)
middle income groups must be adopted. These revenues will

‘help to offset the transitional. revenue loss.

, "
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4

-

There are really tﬁ5>ﬁginﬂméssages to get from the
transition analysis. First, the short run adjustments will
"overshoot" because ofVaoconspiracy of "catch up"'énd vintage
efﬁects. .And secondly, unless further adjustments are made,

the middle age. group at the time of change will benefit most

from the use of R.

6... INDEXING EFFECTS

Changing the indexing assumption‘will alter the savings
and tax figures differently depending on whether we are
undexr the B or B-R syéfems. I have been escalating all tax
and transfer parameters at 2% real per year. MWhen the in-

2

dexing assumption is changed it is important to specify

&

exactly which growth rates$ are changed and which are not.

. In Table 5.4, I have tabulated‘the savings and tax changes
under both tax sj@tems oﬁ the assumption that all’deduction
and .exemption rates- are escalateg by 1.5% instead of 2%.

The schedule of tax rates moves upwards by 1.5% also I have
kept the CPP and OAS levels unchangeé, however,oin ;n effort
to isolate the tax indexing effects from the transfer effects

’

of inaéxing.

As you would expect in the B-R case the reduction in

the indexing rate makes it less attractive to defer taxes.
Tax payments for the middle income group lie in the first

two periods and fall in the last two, especially the fourth.
- \ T

D
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TABLE 7.4 Compensated\bifference in Taxes and Savings Under
Alternative Indexing Assumptions flower 2% to 1.5%)

o]
B-R System
Age 20-34 3549 50-64 '65-79 Discounted
Lifetime
s,
Tax Change +165 +8 ~183 -663 0
Savings Change -  -167 -136 -63 +365 -
B System
Tax Change -104 -12 - 4184 © 319 0
Savings Change +103 +95 -1 .-181 -
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Q

Savings move in roughly the opposite way.

¢

The situation is reversed under the B system. A reduc-

tion in the indexing assumption causes taxes to fall early
and rise late, while savings rise early and fall late. 1In
both cases, I adfﬁsted taxes by a constant factor across all

periods to keep the PDV of taxes the same under alternative

indexing assumptions.

9

Taxes rise late in life under the B system because the
lower indexing assumption effectively means that tax rates
rise more quickly over time. Under the B system, taxpayers
have no control over the size of tﬁe tax base seo index re-
duction causes taxes to rise more rapidly over the life cycle.

Taxes fall in the early periods because of the PDV adjustment

£ £y

needed when indexing is reduced.

-

° , It is important .to note £hat in this particulaf simula-
tion, under the B system ané 2% indexing, the taxpayer pays
no tax in pefiod four. Dropping from 2% to 1.5% the fourth
beriod exemption levels are lower and the taxpayer must, in
fact, pay $325 tax eigh year in retirement. The higher %§
the taxpayer's income profile the more exemptions he will

need and the greater willtge the change in fourth period

taxes when the indexation is reduced.

How.important is this indexing to the taxpayer? This

is a difficult question. There are several ways of looking

-

3
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I

at it. .First of all the taxpayé} is really'forming an ex-
pectation about government action far into the future.
while he may be fairly certain that the government is going

to take, say, 25% of his income each year, he may be uncer-

tain under what rate structure this will be done. 1In other
words, he may think more in terms of average than marginal

tax rates.

Indexation is important in the sense that uncompensated
effects on utility may be large. For the B-R case, the re-
duction in indexation bj.only a half a percentage point re-
%gges lifetime consumption by almost $5500. In the B case

it falls by $3854.

In some sense, the taxpayer cannot be much more worried

about indexation change than about income averaging. If

AN -

averaging is not that important to the PDV of lifetime con-
¥

sumption, a compensated change in indexing will generate a
need for savings and tax rescheduling but the incentive for

these adjustments will be small.

I underlined the word compensated because, in: fact, it
. w
-
may be the income effects of indexing which are most impor= -
- ~ . L5
tant. Inflation gives a handy method of getting effective

'sunset' legislation for mahy tax exemptions. In my simula-

tions I have raised the’pension income and interest income

exemptions by 2% a year. In Canada, however, these have

L3
o

E—_— . )
i - -




———

132

both been fixed at $1000 for several years despite high in-
flation. These things may be more important to taxpayers

than improving timing of tax payments for averaging purposes.

. Several issues have become clearer in this section.
First,,while an uncompensated change in indexing may have
income effects which affect the PDV of lifetime taxes, the
incentive to édjust savings and tax patterns is no stronger
than the incentive to tax average. Secondly, compensated

B

index changes will have:opposite effects undér the B and B-R

syétems: taxes fall and then rise under B but rise and then

- fall under B-R. Lastly, expectations about indexing are

: ) c o .
probably formed with léss conviction ;han expectations about
&

average tax rates and this makes it difficult to do sophis-

©

ticated tax planning which accounts for index effects.

7. ' SUMMARY -

At the outset of this chapter I listed a number of
questighs of a quantitative nature that I wished to address
through the simulations. From the steady state simulations
it appears that the valge the taxpayer attaches to leaving
R available toﬁhim may be quite small, even though his hold-
ings of it may turn out to be largé. This presents a problem
for someone tryidg to guess at the outcoﬁe of introdu;ing
the R asset becausg the inéentive mechanism is weak and may

not be fﬁlly exploited. Nonetheless, it is clear that the

i

~

-

44
- =
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pattern of the changes brought about by the introduction of
R is dominated by the low level of earnings in the post 65'
period. Sévings'hill rise in the first three periods and

fall in the last period. - Taxes will fall in the first two

T

¥

periods and rise in the last two. Finally, while the income
averaging benefits of having R are regressive, this is not

~

that important because of the small magnitudes involved.

£y
¢

.The transitional analysis has demonstrated two main
things.‘ First, savings will accelerate and tax, revenues will
fall in the short run after R is inéroduced. This is because
thdse in midlife will do some catch-up saving to get in‘on
the income averaging while they stiil can. Reinforcing'thié

is the vintage effect in which the old (dissavers) react

less quickiy than the young (savers).

Secondly, it is the middle age group which constitute
the "winners" because they live par£7of their lives under
low tax rates (before R is introduced) and are still able to

income average. The young live under higher tax rates and -

the old cannot average.

vl .
Changes in the indexing rate will have opposite effects

-under the B and B-R regimes. An increase in the indexing

rate under B-R will induce more, saving and less taxes while
young, as taxpayers seek to defer more ihcome. Under the B

system increasing the index rate will reduce "the amount of

b n o
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CHAPTER VIII
SUMMARY, CONCLUSIONS AND

FURTHER RESEARCH

—

1. 'RESULTS FROM THE SIMULATION MODEL
In Chapter I, I posed five questions relating té the
changes in taxes and saving;’betwéen the B and B-R systems.
Most of these issues were dealt with invChapter VII. The
firsﬁ'cénclusion I Arew concerned the steady state changes

in taxes and saving induced by switching from B to B-R.. I

observed‘that even when large amounts of Rfare saved, the

> tax saving involved is quite small . (less than $4000 over a

whole lifetime for{the middle income class). This is’ true

even when the taxpgyer is saving $5000 of R per'year over
i

thirty years. Given that the incentive to Uuse R as a tax.

averaging device is weak, it is guestionable whether people

.will make full use 6f it. Transactions cost, interest dif-

ferentials, risk differences ahd chrr things ha& be~ more

important in determining/the composition ahd size of port-

-

o7 “f !

- Although the incentive-is weak tﬁé%ampunts involved

folios.

are-large. I found Ehat the ‘steady ‘state changes in the

f;%ifetfme pattern of éévingﬁiand ‘taxes could be guite substan-

tial“wheh“ﬁhe R asset was introduced. 1In particuiar, taxes

L '
rise in the last two periods and .fall in the first two,

~
»
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while savings “fall in the last period and rise in thé first -

three (see Table 7.1). The changes are directly relafed to
\ N

the level of income.

The pattern of savings and tax changes is determined
largely by tﬁe fact that retirement period earnings are lbw.
This means that taxable income must be shifted, using the R
asset, towards old age: Less taxes are paid while young ~
because tax rates are high then. Savings rise in the working
years because taxes will be higher in retireﬁent. The extra
saving is done to cover Ehis higher future tax burden. The
extra saving can be done without displacing young consumption,

-

since young taxes are lower.

. | N
The last point made abouf the E%s@gy,state cqﬂga;isons
was that an uncompensated shift from B to B-~R would be re- ..
gresg}ye, beﬁgfitting the rich more than in proportion to
incoﬁe. However, since the gains are small in absolute terms

at all levels of*income, this may not be too important.

Transitional effects are, I think, the most important

<

aspect of tax reform. Since it is low retirement earnings

' that drive the changes, tax and savings responses to the new

system are strongly age related. This fact tends to accen-
tuate the transitional variations in savings and taxegg *
There are two factors here. First, roughly speaking, the

steady state changes for the young are the opposite of those .

-
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for the old.  Since the young change before the old, it is
the behaviour of the young whiéh will dominate in the short
run. Savings will rise by more in the short ;un than in the
long fun. Taxes will fall by more in the short run than in
the long run. Seéén&kyr”taXpayers who are in their qiddlg
years;;hd‘wﬁo did not anticipate the tax reform will want to
do "catch-up" tax shiftiﬁg‘and saving. Those caught in mid- ,,!
cycle by the tax change save more and pay less tax in periods

- before retirement than those in EEE steady state. This
effe;t reinforces the tendency of thé'syétem'to "over;hoot"
initially. If the rate of population growth is less thé%
the rate of interest, shifting taxes towards oldzage, keeping
the PDV of taxes constant at the individual lével, will re-

sult in a risg in aggregate taxes in the steady state. 'Even

so, it is almost certain that short run aggfégate taxes will

fall because of these transitional effects. All diagonal >

~

entries in the tax change part of Table 7.3 are lesgathan oxr
equal to zero. This means that taxes must at least not rise

for anyone for the duration of one whole period.

3

The sum of savings changes is zero across periods in
both the steady -state and transition cases. This reflects

the lifetime budget constraint. In both cases the savings
AR 3
changes are negative. in period four and non-negative ,in

@ ~

gériods one to threét Therefore, steady étate savings must

drop if the population'growth rate is greater than zero. In

o,
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.

transition, aggregate savings must drop even more because of

the catch-up and vintage effects, noted above.

The last point I wish to make about.transition period
after tax reform is that -the middle age group is the winner .
group while the old ana especially the young pay for the
intergenerational transfers. Essentially.wﬁat happens is
that the introduction of R Qlloés people to tax average.

They will pay less tax q;toéether unless an adjustment is

Y, o’
oy

NS
made at the same time R is made available. When an adjust-

ment is made, those who are very young face higher tax rates

but -can tax averaée.‘ Tho wPO'are very old cénnot tax ave-
rage andrﬁace higher tax/rates, but they probably have little,
or no taxable income. Those in the middle years can skill

do considerable averaging and have f%ced lower tax rates for
the first half of their live®, Again, the magnitude of

these welfaré effects is small because the benefits- of ave-

raging are small. . o

- Indexing effects are a bit difficult to assess but .

. - ° . -~

there we can draw four basic conclusions. The first is that
while the uncompensated welfare effects 6f changing the in-

dexing assumption may be large, the taxpayer probably dves

not have a firm idea of the way the tax function is likely
o .

to be indexed over timg.‘ It is marginal tax rates across

periods which determine the timing of tax and savings

.
®

Loy

o
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‘ decisioﬂs, but it is probably average taxsrates that the
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takpayer .is best ablé to predict. Furthermore, a compensated

change in the indexing assumption may call for savings and

,tak adjustments but the incentive to -make these changes will

. be no‘grea%er than the incentive to tax average. I have

indicated above that this may be small. Taxpayers are pro-
bably more worrleg!whether inflation is going to erode nomi-
nally fixed exemptions and raise average tax rates than they
are about doing the fine tuning to their portfolios necessary

‘to get the best they can out of the averaging device.

-
A

I ’ ) e .
T Changing the indexing assumption will, nonetheless, |
alter the optimal savings and tax patterns. The effects are

opp051te under the B and B-R systems. Under the B-R system,

a decrease in indexing puts more tax”weight on the final
\1

years. Less,saving”is done early and less tax is paid later
than under a high 1ndex rate. But under the B system, the

reveﬂge is true. Since the B system does not allow for any

-

taxX deferral, the éBprease indexing puts a greater tax burden

LI .

on peqple whep'they,are oid, Young savings and old taxes

’

rise, the opposite of the response under B-R. \

e
<
- P -
-

.

2. RESULTS FROM THE SIMPLE MODEL

°§‘«‘ &

-+ ,The simple two period model of Chapter II glves some

' powerful 1n51ghts into ‘the process of Shlftlng from the B to

the B—R system. The nodel 1s smmple in the se\se that there
« ¥ , M K

. .
'
) ‘ ' - _S
. .
.

N
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.

are no special exemptions or Q9ductidns in the tax function, -

there is no uncertaigty and no bequests. Furthermore, pre-
g [+

ferences are homothe®ic and there are no limiks on borrowing

or lending. Under these conditions, I have established that

in shifting from B to B-R:

1. There is no change in the terms of trade between .
;' periods.

2. There is no change in excess burden.

»

°3, 'The PDV of the changé in taxes equals the PDV of

the change in consumption.

4. Tax and savings changes are indepenaﬁnt of the °

- -
-

elasticity of substitution.

Under the B‘syétem: ‘

Y
1. Changes in savings (equal to change in B) are pro-=
portional to changes in .consumption when there is

an equal percentage increase in earnings across

a

periods. ’ : ‘ *

\ o

_pndef the B-R system: . .
1. Chanées in R holdings are propoftional toAchanges’

~

in earnings. . ’ .
AN

°

\

2. Changes in B holdings are proportional to changes -

0

in corisumption.

v
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»

\
If R>0 and B<O0 savings will rise more than in pro-

portion to earnings. -
People with the same PDV of earnings pay the same

PDV of tax and enjoy the same PDV of consumption.

Furthermore, this equity condition can be pfeserved

<

in a model with bequests if R assets are taxed at

the time of bequest.

. The degree of progressivity of the tax function does

not affect thé holdings of B.and R but will influence

the strength of ‘the inactive to do tax averaging.
e o

A fall .in the interest rate will cause R holdings
to rigé. B holdings may fall only slightly leaving
the possibility of a perverse effect of interest

. ] -
rates-on savings. .

‘Taxation of B interest discougages B saving and

causes Both taxes a%d tax rates to_rise_more rapidly
over the life cycle.

A method for indexing the tax function to keep the
government's sharg*of*total income from rising as

real incomes grow under a proportional rate struc-

ture can be designed. But if it is not to induce a

M

sharply\rising pattern of taxes over the life cycle'

it must invelve some ag® discrimination in the tax

-l

function.
e




3. FURTHER RESEARCH R

There are a number of-extensioﬁs to this analysis which
might be explored. First( there are several alternative
specifications of taxpayer behavior th§t might yield some =,
insights into aggregate sa&ings and Eé% changes after tax
refogm. For instance; thé analysis here has assumed myopic
expectations on the part of taxpayérs. If taxpgyg;s are able
to anticipate tax reform; there may be different gaths of
adjustment than those calculated Hére. The forces at work
however will be broagly similar to those of:the myopic ex-
pectations model. It is likely that taxpayers will try to

°

"load-up" on certain assets and liquidate others if given a

>
chance to act before reform is made as was mentioned in

L

Chapter 'I. .

-~

h v =
Another possible change would involve the introduction
of uncertainty into the taxpayer's maximum problem. _Thére

may be uncertainty abdut wage éétterns-over’time, about
interest rates,llife expectancy, and_eligibilitygfor exemp-
tions related to marriage and dependents. The‘tax\fﬁnctioﬁ
itself may bh;nge éons}derably over a lifetime. I suspect,

however, that these changes could add a considerable degree

of complexity and even where tractable, the uncertainty prob-

lems may not yield unambiguods results. The approach adopted
to the maximum problem in tﬁ%s thesis has the advantage of

simplicity and analytical tractability in a wide variety ‘of
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circumstances. v

A third possibility i§ to allow a variable labour supply
in the” maximum problem. This would be a somewhat simpler
revision than the introduction of uncertain;y. The Eriméry
focus of this should be the age of retirement. As described
at the end of Chapter II, changes to the,system of taxation
which have a differential Iﬁ;act on‘work effbrt over the life
cycle g?n have implications for distribution of earnings over
the life cycle. This in turn will influence life cycle
pétterns of savings and taxes. I feel that introduction of

a labour-leisure tradeoff into the utility function is pré-

bably the most promising avenue for furgper research.

.Lastly, it would be possible to consider the changes
4

involved in moving to the two asset form of taxation from
other initial systems besides the wage tax. Ideally, one
might like to use the 'system of taxation currently in use.

This is an immensely complicated body’o \law to try to put

‘,S‘ AY

4
into a simple two period maximum problem however, and some

strong simplifications would have to be made. ‘

Ay

It is possible to use a pure income tax as the starting
point (tax on earnings plus.intertst and capital gains).
This- would be a bit closer to the Canadian system although

large amounts of income from assets escape taxation in_ Canada.

g

Some wbrk along these lines has alréady been done by~Daiy
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I3

I feel the reform proposals deserve, further considera-
tion. Amongst the arguments in favour of this type of taxa-
tion I think the horizontal equity fgatufe and thg relatively
administrékively siﬁplé income averaging featurg are the most
attractive. 1In a sense, we have moved part wa§ towards thé
refozped system already in Canada Qith the RRSP. We may al-
ready have entered the transition period. This makes it all

the more important that we fully understand the implications

of the tax refofﬁ.

[3)

] ‘ J
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