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Abstract

v |

For two decades the Canadian economy'hasvexperienced
persistent inflation. This thesis attempts to asée#tain thé
impact of this inflation on the distributién ofkpersonalg
income during the period 1967-1976. A major‘part of the
probleﬁ‘has been to disentangle the effects of changeé in the
rate of unemployment on income from the effects of inflatioﬁ'"
on income. To cope with this préblém, five separate meth%do—
logies are used. Thése methods involve variqus applications
of Lorenz Curves/Gini Coefficients and of‘regféssion'éhalyses.
While nohe of the methods prove to be entirely satisfactory,
they‘collectively suggest some tentétive'conclusions regarding
the impact of inflation on peréonal income., Perhdps mére'. |
importantly, they serve to point out some of the difficulties

and complexities inherent in any attempt\tq deal with macro

data. These difficulties are pointed out.

The general conclusion of this thesis is that,

&

rdespite very substantial increases in both the rate of infla-

tion and the- overall rate of unemployment during the period,
there is no gohclusive”evidence to indicate éhat inflation
had any significapt impact upon the distribution of income

in Canada.
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INTRODUCTION

N

During the 1970's inflation has become touted as
¥he world's numbéf,one economic probleﬁ. Although inflatibn

Y

has various distributional, efficiehﬁy and stabilipy effects

on the economy , thg'ohe that most directly cbncerns éeoble-is o e
the effect éf inflatidn on éersonai incomé in terms of purchas-

ing power. As priceerise, all'ségments of society struggle

-

to cope with®the increased cost of living and to maintain (or
enhance) their relative economic position within the society.
The intensity of ikis(struggle is exemplified most clearly

in those societies.that suffer. from "strata“ infiation (defined
as averaging a 30% ipcrease, o£ more, in prices per annum)

’such as Brazila\Argentina and Chile. 1In these countries there
appears to be a high deéree of inflation-related social \
conflict. 1In the developéd market economies of Europe and
North‘ﬂmerica, by contrast, the inflation r:tg is much less,
as are‘also the inflation—réiated social tensions, which

manifest themselves chiefly in the form ofastrikes, taxpaye:

- revolts, and the growth of consumer protéction’agencies.

This paper tries to isolate the effects of inflation
on the personal incomes of various social groups in Canada

(based on income class) during the decade 1966-1976. ¢ In making

3

‘this attempt a majoér problem is-to separate the effect of
the level of e@gloyment'on income from the—effect of inflation

\ \ / N
TN
\ ‘\V\A A



on income. In order to cope with the problem, five different
technigques have been made use of. Three of these are based

on adjustments to the data to\elimiﬁgte the impact of unemploy-

A ' 5 . B ! " Ly N - 0
ment while the remaining two use regression analysis to éstimate

the relevant impacts of unemployment and inflation.
. Y . . o .

-
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SECTION I - REVIEW OF THE LITERATURE

>

" The literature on inflation is enormous and, in

one way or another, much of it touches on the effects of infla-

tion on incgpe and wealth. Many of these studies, such as
those by Bach and Ando (1957) and, by Friedman (1974) show that,
during iﬁflation, massive transferé of income and weaith\take
place from creditors to debtors, butzgo not make clear how
various socio-economic groups are effected. Since nearly‘all
economic units (persons, firms, etc.) are both credit&rs and
debtors at one and the same time, the net results of these

-

transfers present a confused and indeterminate picture.

Another general weakness of these studies is their
failure to take into account changing levels of employment.
Since unemployment4tends to bear hafdest on lower income groups
(the young, the unskilled, the female worker), rather than
affecting all income &&oups equally, it is obviously an
important factor in the cause of changes in relative income
shares. 1In fact, it has been argued by one writer (Lekachman,
1977) that full eméloyment will do more toward redistributing
income in an equitable manner than all other government policies
put together. But g%e concern of this paper is, primarily,
with the effects of inflation on personal income as distinét

from the effect of unemployment on personal income and we are

not here concerned with questions of the relationship between



inflation and the level of employment)

KR Two writers with rather different views on the
eff;é%s of inflation on income groups are Tobin (1972) and
Holzman (1964). The contrast between their two views high-
lights a major contention about the éffects of infiation on
income. According to Tobin inflation stimulates employment
by bringing about a uniform reduction ih real wages. As Tobin
writes, "A general rise in priceé is a neutral and universal
method of reducing real wages; the only method in a decentra;
lized and uncontrolled economy."” Holzman contests the neutra-
lity of this process, suggesting that those with greater
econoﬁic power are better able to protedt their incomes than
those with less economic power. Those least able to adapt to
inflation are not randomly scattered with respect to income
but tend to be clustered at the bottom end of the income scale.
As Holzman puts it, "...those hurt the most by inflation are
an gverlapping group consisting of the'aged, retired, low
income and asset families and individuals." The conclusions
of this paper provide some évidence on this matter.

\‘ Since the five techniques used, in this thesis, to
determ}ne the effect of inflation on the distribution of income
were all devised by the author, any review of the literature

must be somewhat less specific than might otherwise be the case.

That is to say, since no other investigator, as far as is known,




has used these methods, it is not possible to review the
experience of others using them. This review, therefore, will
consist of the five articles which were felt to be most perti-
nent. This represents%approximately a 15% sampling of the
articles reggd. The fivg\;?fielg§ to be reviewed are, in order,

\
those by Kessel and Alchian (1962); Paglin (1975); Pesek (1960);

Bach and Ando (1957); and the Economic Council of Caﬁ£é§%(1976#1%mxh

e article by Kessel and Alchian constitutes a theoretical
framework relative to the implications of inflation.® The
Paglin article illustrates the use of a methodology which is
later adapted in the case of the methodology entitled, the
Unemployment Gini. The\Pesek article deals with inflation as a
regressive tax. The Baph and Ando article deals with the
influence of inflation on income distribution in the United
4tates. Finally, the Economic Council of Canada article deals
with the effect of inflation on income distribution in Canada
during the major part of the same time period dealt with by the

thesis.

The object of the article by Kessel and Alchian is
to derive Ehe theoretical implications of inflation. Kessel
and Alchian distinguish between anticipated and unanticipated
inflation and define "anticipated" and "unanticipated" in terms
of the market phenomena implied by the postulate that prices
are expected to rise or, alternatively, that the contemporaneous

level of prices is expected to persist. e .8
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‘Inflation is dealt with as a tax on money ksince it-
reduces the real value of nominal money balances) and in terms
of the effect that inflation has on the;demand for money.
While money, relative to other assets, yields no explicit
income stre%m, it competes with other assets because of its ’
services as a hedge againsﬁ relative price changes aﬁd because
of its near zero transactions cost. The efficiency with thch
money performs these functions is‘adversely affected by infla-
tion, which increases the cost of holding money and reduces
the. demand for it. Hence, during inflation, there is a move-

ment from money to substitutes for money - notably, real

assets and interest bearing securities.

Kessel and Alchian go on to deal with the economics,
first of unanticipated inflation, then the transition from
unanticipated to anticipated inflation, and finally to fully

anticipated inflation.

In an unanticipated inflation prices rise generally
but interest rates fail to rise enough to maintain pre-inflation
economic relations between debtors and creditors. As a result,
there are wealth transfers from net monetary creditors to net
monetary debtors, plus the income effects associated with these

wealth transfers.

-

In the transition period from unanticipated to anti-



- cipated inflation there is a community-wide attempt to shift
from monetary to real assets. The price of real assets, there-
fore, rises and, while nominal rates of interest also rise,

the real rate fails to keep pace with inflation. This is part
of the equilibrating process representing the desire of the
community to hold its wealth in money, real assets, and mone-
tary assets relative to the available stocks of each of these.
As monej holders adjust to the increésed cost of holding money
through shifting to real assets and other money substitutes
(such as interest bearing securities) the community experiences
a loss of efficiency due to the higher transactions cost of
these assets. This loss of efficiency is the welfare cost of

an anticipated inflation.

N During ongoing, anticipated inflation all the trends
noted relative‘to the tfansition period are continued. Prices
rise at a constant rate but.gecause of the increasing cost of
holding money the production/éosts of industries which employ
relatively money- 1nten51ve/method§\of productlon rise and their

B

profitability falls vis-a- VLS 1ndus ‘ies which employ less

money-intensive methods. In the long ruin this difference in
profitability implies a shift of resourcés toward less money-
intensive production. For instance, industries which are
relatively labour-intensive are also relatively money-intensive

since wages are a larger part of their costs. Hence, in long-

run inflation there is a tendency for pro%uction to become
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more capital-intensive. Hence, the demand for labesir falls

and real wages decline.

As far as inflation-caused changes invthe distribu-
tion of income and wealth are concerned the theofy set forth
in this article seems to imply:

1) That interest rates will suffer a relative decline in real
terms. This decline will be greatér in unanticipated
inflation than if the inflation is partly or fully antici-
pated. This, in turn, suggests that during inflationary
periods interest income will be a smaller fraction of total
income than would otherwise have been the case (but not
necessarily smaller than pre-inflation interest income).

2). That due to the long-run switch from labour-inténsive to
capital-intensive industry reai wages will suffer a decline.

3) That due to the community's increased preferénce for real
assets over monetary assets, and hence the relative
increase in the value of real assets, the income returns
to the holders of real assets will be a larger fraction

of total income than would otherw §€\Pave been the case.
{

The Paglin article deals with the Lorenz Curve/
Gini Coefficient as a measure of the inequality of income dis-
tribution. Paglin argues that the 45 degree line of perfect
equality, used in standard Lorenzian/Gini anq}ysis, over-

specifies the conditions of equality when used with annual



income data.

o
b

Paglin's argument is that, assuming né economic
growth, the 45 degree line implies a flat (equal) age-income
profile as onelof the necesséry conditions forfincomekeqﬁality -
an{implication which is gquite unwarranted. As an alternétive,
Paglin proposes a new fﬁnction generated on a more careful aﬁd
explicit definition of perfect equality. This restructuring
is based on the premise that satisfactory conditions for perfect
equality imply equal lifetime incomes but not the flat age-

income profile implied by the 45 degree line. That is, all |

families would have the same age-~income profiles.

Paglin generates the new reference line (to replace
the 45 degree line) by taking average family income in each
age group and then ranking the groups by mean income. 'As’
might be expected, the old and fhe young are clustered near
the bottom. From this ranking, Paglin generates a Lorenz
Curve and Gini Coefficient.  Paglin call this Lorenz Curve
the "P" Curve denoting perfectvequality of lifetime earnings
and the related Gini Coefficient is referred to as the Age-
Gini. The area lying between the standard Lorenz Curve and
the new "P" Curve beéomes the measure of income distribution

inequality and is represented by the Lorenz-Gini minus the

Age-Gini. This new Gini, Paglin modestly christens "the Paglin-

Gini".
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One third of the income inequality indicated by
l97é U.S. income data, Paglin found, fell between the 45 degree
line and the "P" line thus indicating that the degree of real
inequality had been considerably overstated. United States
data covering the period 1947 to 1972, using the Paglin-Ginis,
showed a decline in income inequality of some 23 percent.
This compares to no change in income distribution using the

standard Gini.

In summary, Paglin's method defines perfect equality,
at any point in time, as equal incomes for all families at the
same stage in their life’'cycle, but, not necessarily equal
incomes between different age groups or equal lifetime earnings
between different generations. In conclusion, Paglin remarks,
that although many writers have stated that the 45 degree line
has only mathematical significance, they, along with other users
of the concept, have thrust upon it a considerable normative
burden. This burden cannot really be avoided if one is to use
the standard Lorenzian area of inequality as a measure of income
distribution. He argues that by restructuring we are able to
produce a measure that more realistically reflects our view
of perfect equality, and hence the degree to which actual
income distribution departs from this ideal.

«

¥,

feox

In our third study Pesek compared the burden of

inflation, considered as a form of taxation, with the alterna-



11.&.’ |
tive of an increase in inhcome taxes or the imposition of a
sales tax with food taxable and with food non;téxable. Pesek
points out that Bach and Ando's (1957) conclusian, that every-
body loses by inflation in proportion to his net monetary
assets, is not fully satisfactory because it rests on the
assumption that the alternative to the burden of inflation is
no burden at all. In actual fact, since inflation is a
phenomenom which serves the purpose of equilibrating supply
and demand, the alternative facing the public is whether to
bear the cost of inflation or some alternative economic policy
designed to achieve equilibrium, for example direct controls
or monetary or fiscal policy. Pesek's article estimates the
relative impact éh various 1lncome groups (énd hence on the
distribution of income) of inflation and the three alternative

tax strategies.

In order to make the problem of comparison manage-
able, Pesek makes six simplifying assumptions,

{) that the supply of goods is perfectly inelastic, 1.e. the
demand function 1s based on the quantity theory of money.
This means that the market will reach equilibrium if the
public loses a given number of real dollars, regardless of
whether the loss is caused by a price increase or .by an '
increase 1in taxes;

2)' that the taxes ‘imposed as an alternative to inflation would
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be such as to leave unchanged the p;oportion<of the total
income or sales taxes pald by eaéh inco%i gZroup; |

3) neglect of the fact that a gengral pricelincrease would
push some, tax payers into a higher income-tax bracket;

L) that the entire sales tax is passed to the consumer;

5) that the public holds "composite shares" in which all the
stocks in existence participate proportionally (instead
of ﬂolding shares of various corporations). This assumption
is made in view of the fact that, while the corporate sector
as a whole is inflation-proof, many specific corporations
are not. This avoids the need to consider that some income
receivers hold a higher proportion of inflation-proof shares
than otheré;

6) that changes in the rate of interest resulting from inflation

or taxation can be ignored.

Pesek compares the costs of the four afternatives -
inflation at 1%; an equivalent increase in’income taX; an
equivalent increase in sales tax (including food); an equlva-
lent increase in sales tax (excluding food); - As these alter-
natives implnge on various income groups. Pesek proceeds as
follows. First he lists monetary assets and monetary liabilities
by family income groups (in the United States) and, by subtrac-

tion, arrives at net monetary assets of each group. He then

applies a one percent inflation rate to these net assets in

“—
1
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order to calculate .the potential capital loss of each income
group. The to%al capital loss for all income groups.combined
is calculated. Pesek then "imposes“ an alternate income tax
designéd to collect an amount equal in total to tﬁis same
capital loss and shows how this would be distributed among the
Variou§>}ncome groups. Using an analagous procedure he‘then
raises the same total amount by means of a sales tax with food
taxable, and, again, by a sales tax with food non-taxable.
Finally, he is able to present a table Comparing the cost to

"each income group of a one percent inflation compared with the

costs of each of the three alternate tax strategiles.

The results of this comparison show that all families
with incomes below $5,000 (in 1950) would pay the least if
excess demand pr§ssures are combatted by the use ¢f income
taxation. The income group receiving between $5,000 and $7,500
would find inflation to be. the least burdenéome tool of the
equilibrating process, while the income group receilving in excess
of $7,500 would prefer the sales tax with or without food taxable
but preferably with food-taxable. To put this another way,
inflation presses most heavily on the lower income groups and
the uppef income groups and least heavily on the middle income
group. As Pesek comments, some 35 million families out of a
total of 49 millions have a‘clear incentive to support.the use

of an alternative (to inflation) equilibrating tool, namely the
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use of income taxation. But he believes that this majbrify fail
to Initiate some tax action because of a basic distrust of the
political process involved. Moreover; given a choice between
finflation and the worst of the tax alternatives only 19 million
out of the 49 million families would prefer any one of the
three‘faxes to inflation. An important insight revealed by
Pesek's figures (to the extent that reliance may be placed upon
them) is that inflation is more regressive than would be an
alternative income or sales tax. ”According to this finding,
the lower income groups pay a disproportionably high share of
the cost compared to any other solution to the problem of
attaining equilibrium. A shift away from inflation to any one
of the other three types‘of taxation would make the tax system

more progressive.

Bach and Ando used the following four analytical
propositions to provide guldance 1in analyzing the redistribu-
tional effects of infiation:

1) Inflation redistributes real purchasing power from those
whose 1ncomes rise more slowly as a result of inflation to
those whose 1ncomes rise more rapidly.

2) Inflation redistributes real purchasing power from those
whose assets rise more slowly in price as a result of
inflation to those whose assets rise more rapidly in price.

3) Inflation redistributes real purchasing power from creditors

t

. to debtors, when debts are stated in fixed dollar terms.
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L) To the extent that accurate expectﬁ%%ons.of continuing
inflation affect economic behaviour, the redistriéutionai
éffects noted above will tend’foibe negated, eXcept where
ngadjustmenf of terms On—éconoﬁic contracts 1is preVehtgd
or retarded (by government rules, existence’of long-termf
COntracts, unegual knowliige,“uﬁeqpal bargaining power,

o EE

l”etc.).

b9

Using lead-lag theory, Bach and Ando infefpreted
these propositions to imply that W;ges wbuld lag behind profité
in inflation, while reﬁts and interest would‘lag behind wages.
They then proceeded to test this theory against empirical
evidence for the geriod 1939-1952. Contrary to the theory they
were testing their data showed thét profits, rents and interest
all lagged beh%nd wages in terms of éhange in shares of total
personal income during this 13 year inflation period. The

.labour share of total personal income rose by €% while there
was no change in rental incomes' share, a.u% decrease in the
share going to intereét income, and a 1% decrea;e in cgrporate
profits after taxes. Further tests of the lead-lag theory
using changes in percentage shares of tetal natignal/income

and per recipient income shares, slightly weakened but did not

negate the concluslon that profits, rents and interest lagged

L
N

behind the advance in labour income. ~

Bach and Ando then went on to test the theory that,

-~}
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during inflation, real purchasing power is redistributed from

‘creditors to debtors. They calculated that during the period

1939-1952 some $500 billion (in 1952 prices) of creditors
claims were wiped out by %pflation. Their data, based on a

sectorized picture of th%iecogémy, listing five major net

£l

debtor and net creditorAg;oups, showed that most of the $500
billion represeﬂted a transfer of real purchasing power from
the household sector to the government sector. Govérnment
bond holders lose on bqth %nterest received and on thé princi-
pal. But assuming that taxes are uged to péy bond interest
the government's gain, offsetting the loss to bond holders,
accrues to tax payers. Since the higher income group carry a
greater portion of the tax burden relative to their holdings
of government bonds there exists a slight net benefit to this
group. Bach and Ando, having identified the household sector
as the major creditor group, proceeded to.analxggvthe assets
and debts of this group by money income, by occupation,‘by net
worth and by age of the head of the‘\ho{fsehold. The@most signi-
ficant finding of this analysis was that the uppef age groups
and especially retired fami;;§§*/6écause of their large net _

creditor position and high liquid asset ratio, are %Be createst

losers on asset account from inflation.

Qjerall, Bach and Ando concluded that inflation
during the period studied had ‘only minor impact on. the distri-

pution of current income among major income groups. But the

|
‘
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data for broad income groups teilé us little about what may

be happening to the income of various sub-groups. In Bach and
Ando's words "...the redistributional impact of inflation is
clearly more complex than is often suggested, requiring
analysisgchtting across, and through, the broad functional
income groups to individual and smaller groups with clearly
lagging incomes andlsubstgntial net creditor posifions, not

off-set by large holdings of variable price assets.”

In@bur final review the Economic Council of Canada
examined the effects of inflatiom (and other factors) on
family incomes in Canada during the ﬁeriod 1969%&975. .Their

review was undertaken in view of the fact that the Econdmic

Council of Canada Act stipulates that the Council should

" '

suggest how "all Canadians may share in rising living standards.'
Between 1965 and 1975 the average total income of all families
in Canada rose by 135% but, si?» the consumer price index
increased by 72%, the increase in real terms was about two
thirds. The Economic Council devotes most of their report to

the influence of demographic-related changes, in the Canadian

population, on the distribution of incomes (i.e. the aging of

‘families, changing family size, increases in the number of wage

earners per family, etc.). They also mention the influence of .
other factors such as, changes in the demand for skills, region- .

al development, the growth of collective bargaining, and

changes in the employment rate, which last, they note, may fall

—
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disproporfiqnately on low-income families - but they make no
attempt to quantify these factors. Finally, and subject to
numerous reservations, they do make estimates of the effect
of inflation on incomes, expenditures and net assets by age

and income group during the period 1969-75.

the methodology used was that of determining the
income/asset mix of a sample number of families classified,
first by age, and then, again, sepérately, by income category
in the base perioz and -then estimating what would happen to
these families over the six year period. The Economic Council
assumed that the consumption and savings patterns in each
income/age category remained stéble throughout the period -
that 1s, that the quantity and quality of fhe goods and
services that each household bought, sold, or owned remained
unéhanged. Likewise they assumed stability throughout the

period in the size of the family, number of earners and their

occupations.

On the assumption that the proportion of income
derived from different sources remained roughly constant
between 1969 and 1975 for each income and age group, the
Council estimated that those earning incomes of $4,060 or less
in 1969 would have doubled that figure by 1975, that those
with 1969 incomes in the $4,000 - $15,000 range would have

increased their incomes by 70%, while those with incomes of
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$15,000 and up in 1969 would have experienced gains of approxi-
mately 50%. In regard to expenditures, the Council fouﬂd that
the\ expenditures required in 1975 to maintain the same profile
of nsumption would have been roughly 47% higher than in 1969
forxgri groups. In_the case of the value of net assetgi'the
Couneil found a decrease on the order of 7-10% for the income
groups below $4,000 and above $15,000, and for all age groups
over 45 years. On the other hand, the value of the net assets
of the midd%i/income groups ($4,000 - $15,000) and of the age

groups below 45 years increased between 5 and 20 percent.

The Economic Council of Canada interprets their
findings as follows:

‘1) The highest-income group ($15,000 and over) realized the
lowest relative gains on income and sustained the highest
real capital losses on assets.

2) The lowest-income group (below $4,000) sustained real
losses on their asseRs but these were partly offset by
real income gains generated from enriched transfer payments.:

3) Middle-income families gained tPr&ugh increased income and
by an increase in the value of their net assets brought
about by a reduction in the real value of theilr fixed
obligations. ) |

4) Overall the main losers from inflation during the period

1969-75 were the poorest and oldest groups and those among\

the very rich who held large amouﬁ%s of financial assets.
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The gainers, on the .other hand, were the relatively young,
middle and upper-middle class, especially those who had

purchased homes prior to, or at the beginning of, the period.

In summary, the literature reviewed throws rather
meager light on the effects of inflation on the distribution of
income. and, in some instances, the findings appear to be some-
what contradictory. There is general agreement that, during
inflation, wealth transfers take place from net creditors to net
debtors.aﬁd with these transfers goes associated income effects. -
It seems clear that governments, as net debtors, are the single
group most easily identifiable as gainers during inflation.

But just how this translates into benefits or losses to specific
income groups is much less clear. There also appears to be 3,
general agreement Wetween the theory as set forth by Alchian

and Kessel and the empirical findings of Bach and Ando énd the
Economic Council of Canada that real interest rates, and hence
real interest income, suffer a relative decline during inflation,
but again there is no clear identity between this phenomenon

and income categories.

In the case of wage and salary income, the situation
is even more confusing. Aécording to theory inflation causes
a relative decline in‘money—intensive industries; and since
these industries are usually labour-intensive, a relative

reduction in the demand for labour and hence a lowering of real
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wages. But, the empirical findings of Bach and Ando seem to
indicate that, during inflation, incomes from wages and salaries
have forged ahead of income from profits, rents, and interest,
and the findings of the Economic.Council of Canada, while not
clear-cut, also tend to support this view.

While much of the interest in inflation, and the
concern about it, stems from a widely held belief that 1t redis-
tributes income in such a way as to make the distribution less

equal, there appears to be no strong empirical support for this

argument in the 1literature.
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SECTION II - METHODOLOGY

The aims of the methodology are two-fold: First
to determine if there has been a redistribufion of income in
Canada during the decade 1966-76, and especially for the
period 1972-76, traceable to inflatiqn; and second, arising
out of the first, to separate the impact of unemployment on
the distribution of income from the impact of inflation on the
distribution of income. In order to achieve these aims five
separate methods will be used. Three of these rely on an
adjustment of the data in order to eliminate the impact of(
unemployment, while the reméining two use regression analysis
to estimate the relevant impacté of unemployment and inflation
simultaneously. The five methods are entitled: ':
1) Normalizing by Edual Proportion;
2) The Unemployment \Gini;
3) Cross-SectionaTyﬁégression;
4) The Aggregate Linear Model;

5) The Macro Model.

3

The first three of these methods are restricted to
data for the period 1972-76. Each method will be discussed in
turn including the data requirements, the assumptions made and

the procedure to be used.
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1) Normalizing by Equal Proportions

This method adjusts incomes over a five year period
to reflect the level of unemployment that existed in the
. first year. For example, in those years where unemployment
was greater than in the first year, incomes are adjusted
upwards so as to reflect what incomes would have been with-
out any increase in unemployment. Conversely, incomes are

adjusted downwards in those years where unemployment was less

than in the first vyear.

‘ The data required are the unemployment rate and
income by source for eachﬂ%ncome class. It is assumed that -
only two sources of income are-affected by unemployment -
that is, employment earnings and unemployment compensation;
that total earned income, in any income classf’is propor-
tional to the percentage of the employed labour force in

_that class, and that, likewise, unemployment compensation
from U.I.C. is proportional to the percentage of the labour
force unemployed in that class. Hence, if the unemployment
rate‘drgps by one percent, transfer payments from U.I.C.

i

will $£all by a proportionate amount while employment earn-

ings will rise by a proportionate amount.
-The following are the steps in the procedure for
this technique: :

o
& .
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Determine the employment rate for each income class

in each time period as follows: |
E.. = 100 - U.. l =3 1’2,3 ........ n :“"v ;‘
+J 1 o
. b
j = 11213 -------- m E
Where: .
Eij = the employment rate in period i for group j.

i

bij the unemployment rate in period i for group J.

Adjust employment earnings for changes in the level of

employment of each group in each period as follows:

Ey . .
~ =
B - ve 17 i 1,2,3..0.0.0.... n
17 1] Ei'
J 3= 1,2,3........ m
Where:
N . .
YEij = adjusted employment earnings for group
j in period 1i.

YEij = unadjusted employment earnings for group

j in period 1i.
Adjust transfer income from UIC for changes in the
level of unemployment for each group in each period as
follows:

/\ U, . - o
YU.. = YU. . —l—l 1 112/3 -------- n
13 1)

Where:
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gBij = adjusted income from UIC in period i for L
| group Jj.

YUij = unadjusted income from UIC in period i for
group Jj.

4) Substitute the adjusted data for the unadjusted data

in the original "income -by-source" data set.

5) The transformation of the data is now complete and the
impéct of changes in the level of unemployment from one
period to the next has been neutralized. Any shifts
in the distribution of the adjusted income detectable
either through direct observation, shifts in the Lorenz
Curve or changes in the Gini Coefficient may be attribu-

ted to inflation.

2) The Unemployment Gini

This method employs the technique used by Paglin -
(1975) to neutralize the income inequality, at any point in
time, which can be directly related to the age of the
earners. Paglin's technique involves generating a Lorenz
Curve/Gini Coefficient/for a subject group, whose ages are
known, under the asdyumption that their iife—time earnings
are equal, but distributed unevenly over the duration of

their lives, i.e. the highest incomes being earned during

their mid-years, with negative or low incches in early life,
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and low incomes during retirement. Since this hypothesis
assumés that earnings are lower in the early and late yeafs
and maximized in the mid-years, an unequal distribution of
income .is to be expected for a group homogenous in all
respects except age. Using Paglin's technique it is
possible to generate a Lorenz Curve/Gini Coefficient for

a group which is homogenous in all respects except the
level of unemployment and income derived from earnings.
This Gini Coefficient (analogous to the Age Gini derived
by Paglin) will be refered to ds the Unemployment Gini and
will measdre that part of total income inequality due to

unemployment.

Again, the data wrequired for this method are tﬁe
unemployment rate and income by source for each income
class; The assumptions are:

(1) That the only two sources of income affected by changes
in unemployment are employment earnings and transfer
payments by way of unemployment compensation from UIG.

(2) That employment income in any income class in proportion-
al to the percentage of the labour force in that qlass
who are employed.

(3) That, likewise, unemployment compensation from UIC in
any income class is proportional to the percentage of

the labour force unemployed in that class.



27

That prior to the introduction of ugpmployment in the
medel all incomes are equal in total amount although
the proportions from various sources may vary (i.e. the
45 degree line of perfect equality). This assumption
is necessary if the inequality of income related solely
to unemployment is to be generated as a Lorenz Curve/

Gini Coefficient (the Unemployment Gini).

The procedure is as_follows:
(1) Determine the employment rate for each group in

each period.

E.. = 100.- U, . 1 =1,2,3....... n
ij ij
J=1,2,3....... m
Where:
Eij = the employment rate in period i for group j.
‘Uij = the unemployment rate in period i for group j.

(2) Adjust earned income to reflect full employment.
V 100

B, = YE.. B 1 =1,2,3....... n
1] 1] 1]
3 =1,2,3....... m
Where:
N . .
YEij = adjusted employment earnings of group j in
period i, assuming full employment.
YEij = unadjusted employment earnings of group j

in period 1i.

(3) Determine employment income at full employment as
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%
a proportion of full employment total income -

N

— YE. . 1= 1,2,3000.. n
YE, = e _
YTf%é? YU.lj + ?Eij - YEij j=1,2,3... m
Where:
YEij = employment income as a proportion of, total
income in period i for group Jj assuming 100
percent employment.
YTij = total income in period i for group j.
YUij = transfer income from UIC for group j in period 1.

-

(4) Determine transfer income from actual UIC as a propor-

tion of employment -income at 100 percent employment.,

o YUi.
U.7- = NS i = 1,2,3...---1’1
1J YE, .
J j:1’2’3llillim
Where:
\\/ N
1j ° UIC transfer income as a proportion of total
income.
(5) Determine the adjusted group income share.
BaN s N \’
GSij = GSij [ 1 - YEij (1 - Eij/1oo) + YEij Uij]
for 1= 152330000 n
j = 1,2,30 s v w0 olll

Where:
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EE;j = the adjusted group income shares.
GSij = a constant for all i, j, if all groups are of

equal size. Otherwise equal to the proportion

of the populgtion‘represented by the group.
. A
This step adjusts the group share to account for the fact
that there is not full employment. This is accomplished
by subtracting the income lost due to unemployment and

adding the income received from unemployment insurance

benefits.

]

¥
(6) Determine the adjusted group income as a percentage of

total income.

GS i=1,2,3....... n
&y, = i3
P d
13 2@5.. § = 1,2,3000.... m
13
Where:
N\ : .
GSij = adjusted group 1ncome as a percentage of total
income.

On the basis of the adjusted group income shares, ééij’ it
is now possible to trace out a Lorenz Curve depicting the
distriﬁution of income resultifig solely from unemployment
in any time period and to calculate the U%employment Gini.
By simple subtraction of the_ Unemployment Gini from the
relevant total Gini a third Gini Coefficient is generated

which excludes the impact of unemployment on the-distribu-

tion of income. Intertemporal changes in this third Gini

b -
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i
A

Coefficient are assumed to be due to inflation.

Cross-Sectional Regression

The intent of this method is to isolate the impact
of unemployment on the Gini Coefficient by examining groups

which, while facing‘a common rate of inflation, face dif-

fering rates of unemployment.

The data here required are unemplbyment rates by
age groups and income by age and income level. It is
assumed:

(1) That the impact of any given change in the unemployﬁent
rate on the{distribution of income, within any specific

fw

age group, “is the same as for the population as a whole.

While this is a very limiting assumption - since employ- =~

ment income as a proportion of total income varies with
age - it is possible to restrict the analysis to those
groups between 25 and 55 years of age. This confines
the anafysis to those groups where employment income 1is
a more stable proportion of total income and thus
reduces the variance of the estimator; )

(2) that inflation has no impact on the distribution of
income with respect to age. This assumption is unwar-
ranted if we regress across the entire age spectrum -

since there is some evidence that inflation does redis-

tribute income from older age groups to younger age
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groups’- but this concern is likewise minimizéd by res-ﬂk

tricting the analysis to those between 25 and 55 years

of age.

The procedure 1is as follows:
(1) Regress changes in the distribution of income over time,
against changes in "the age-specific upemployment rat@s

over time. .

Giv1,0 ~ Gix = @lUspq,c = Usy) + DTy + cTy + dT5 + ey
i =1,2,3¢04:4en
"J = 142,300 0m
Where: |
Gik = the Gini Coefficient for age group k in period 1.
U;y = the unemployment rate for age group k in period 1i.
Tl = dummy variable equal to one for the first period
and zero for ali others.
T, = dummy variable éqﬁal;to one for the second period
and zero for all others. |
T3 = dummy variable equal to one for the third period
and zero for all others.
T), = dummy variable equal to one for the fourth period

and zero for all others.
(2) Regress changes in the distribution of income over time
against changes in the age-specific unemployment rate

and the inflation rate over time.
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Givt,k = CBix = alUgpq 0 = Ugy) + DL,
Where:
Ii+1 = the inflation rate in period i+1

(3) Regress changeé in the distribution of income over time
against changes in' the unemployment rate and the infla-

~ tion rate over time. .

{5

Givi,k = Gix = alUs g = Uy) + bI; 4 + o5y + dS, + eSy
i =1,2,30¢.000.nn
k= 1,2,300s00s.m
Where:

S1 = dummy variable egqual to one for age group 25-34
and zero for all other age groups.

82 = dummy variable equal to one for age group 35-44
and zero for all other age groups.

S, = dummy variable equal to one for age group 4 5- 54

and zero for all other age groups.

4) The Agegregate Linear Model

This technique is the most direct approach‘fo
separating the impact4of inflation from the impact of
unemployment in the Gini Coefficient. It consists of‘
regressing changes in the Gini Coefficient against the
inflation rate and changes in the unemployment rate. It

differs from the preceding Cross-Sectional Regression
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technique 1in that it deals with aggregate changes in the

Gini Coefficient rather than age-specific changes. 1In

order to generate estimates of sufficient accuracy‘the
analysis%must be extended to cover a time period of at

least te% years. The data requiremeﬁts are, again, unemplby—

ment and inflation rates, plus aggregate income subdivided

by income size.

The assumptions underlying this method are:

1) that the inflation rate -and changes in the unemployment
rate are independent of one another;

2) that the relationship between the dependent and indepen-
dent variables has been stable over the time period

analysed.
The procedure is as follows:

1) Regress changesVin'thefﬁistribution of income over time
against the lefél ofniﬁflation and changes in the level
of unemployment. vUnemployment has a "one-shot" effect
by moving the unemployed from one position on the income
scale to another.  Thus it is the change in the level
of unemployﬁent that causes change in the income distri-
bution. Inflation, on the other hand, has a continuous
impact on the distribution of income since people are

never all equally able to adjust to it. Therefore, it
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’ .

is the level of inflation that causes redistribution of

income and not the change in level.

\ I. + 1,
Giyp = G = alUpyy - Uy) + 0 (‘l‘—g‘fiﬂ) ]
Where:
Gi = the Gini rafio for period i.
Ui = the unemployment rate in period 1.
I, = the inflation rate in period i.

Note: Rather than choosing-the inflation rate in either
period 1 or i+1 the rate has bqen averaged over
= the two periods, which overcomes the pfoblem of
determining whether to use tﬁe/inflation rate’of

i or i+1. i/

5) The Macro Model

4 {

This method consists of breaking aggregate income
into its component parts which, for purposes of this angly-
sis{/are four in number - income®from employment, income
from transfep payment, interest income, and "other" income,
principally from business- profits. The influence of.changes
in the unemployment rate and of inflation on these component
parts is then examined. As in.method #4 data covering a

period of at least ten years 1is desirable..

The data reqUifed are unemployment and inflation

rates, aggregéte income subdivided by source for each
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income group and real gross national product. It is assumed:

1)

2)

3)

b)

that changes in income from employment are a functibﬁ_
of changes in the unemployment rate, the inflation
rate, and real growth of the economy. The magnitﬁde of
the impact of each of these variables is related to

tge level of income;

that changes in interest income are a function of the
inflation rate, and the real growth of the economy. I
Interest income as a function of the inflation rate 1is
based on the hypothesis that interest rates at least
partially compensate for inflation over time, thus gene-
rating more income for a given level of interes% bearing
assets. The implicit assumption is made that savings

in the form of interest bearing assets will not fall
sﬁfficiently to offset the increased income generated

by higher interest;

thg% changes in the size of transfer income are a funé—
tion of changes in the unemployment rate, and the infla-
tion rate on the assumption that transfer payments are
ad justed for inflation. The impactnof the unemployment
rate will Qary across income groups;

that changes in other incéme are a function of the infla-

tion rate, and the general growth rate.

The procedure is as follows:
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&£ . .
Taking first differences with respect to the follewing

identity
Y-. = E-. + I-. + "TR.‘ + O-. i = 1,2,3--00-.1’1
‘j = 1,2,3--....1’(}

The following difference eguation be generated

//“:)Nhere:

(3)

1

Yi+1,j ~ Yij = AijEij + Biinj + CijTRi + Dijoij
1 1x2,3¢0cee0nn
J 1,243¢¢0ce.m
Aij = the percentage change in employment income from
period 1 to period i+1 for all j.
Bij = the percentage change in interest income from
" period 1 to period i+1 for all j.
C.lj = the percentage change in transfer income from
Jperiod i to period i+l for all j.
Dij = the percentage change in other income from

period i to period i+1 for all j.
Using the data for the various years and income groups,
calculate the coefficient A..; B..; C.. and D.. for all
1) 13 1] 1]
i,j-
Regress each of the coefficients A through D against\
the relevant variables in accordance with the initial
assumptions.
c ., = U . o4 . L. 1 = 2, s e 0 0 e
Alg‘ ZJUl + Y311+1 + XJGl 1 1,2,3 n
j = 1,2,3-....-m
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Bij = Plivg + K =125 n
j = 1:2;3---...111
i-j - TjUi + VIi+l l = 1’293l-l-..n

j = 1!2!3Io-n--m
Dij = MI;,q + NGy i=1,2,3..000un
J = 1,2,3¢c0eeeam

Whe?gil>~/fJ
Ui = the change 1n the unemployment rate between period

1

[

1 and period i+1.

1i+1 = the inflation rate in period 1i+1
G.l = the change in the real gross national product
T " between pefiod i and period 1i+1 ekpressed as a
percentage.
N
\
gx W L
) ¢
. - S
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SECTION III - APPLICATION. OF METHODOLOGY AND RESULTS

The Gini Coefficient varied very little between
1966 and 1976, and even less between 1972 and 1976, as shown
in table A, below: (These Gini Coefficients were calculated

as a preamble to the application of the methodology).

TABLE A
Gini Coefficients - Personal Income 1966-1976

Year : Gini Coefficient Index of Gini

L Coefficient
1966 0.4095 100.0
1967 0.4148 101.3
1968  0.4228 103.2
1969 0.4298 | 105.0
1970 0.4342 106.0
1971 0.4320 ' 105.5
,1972 0.4324 T 105.6
1973 ] 0.4340 106.0
1974 0.4354 106.3
1975 - 0.4318 . ) 105.4
1976 0.4255 103.9

Income inequality increased slightly during the late sixties
and early seventies peaking in 1974 with a Gini Coefficient

of 0.4354 some 6.3 percent above that in 1966. The ,Lorenz

J



39

Curves depicting the distributions of income in 1966 and 1974
are shown in Graph A. Such a small change in the distribution
of income seems quite remarkable in view of the fact that both
the Consumer Price Index and the unemployment rate increased

by 50% during the 1966-74 period, from 83.5 to 125.0 for the
CPI and from 3.6% to 5.3% for unemployment. The results of
applying the five methods outlined in the previous section will
now bé discussed, in turn, with a view to elucidating this

remarkable stability of income distribution.

- 1) Normalizing by ‘Equal Proportion

This méthod involved adjusting all income classes
over the period 1972-76 to reflect the rate of employment in
effect in 1972, the base year. Since we nowhere could find
unemployment by income class as a reported statistic it was
necessary to devise some way of generating these figures. This
was accomplished by applying the age-specific unemployment

rates, for each year, (as reported }n the Labour Force Survey)

to the agé—specific income distribution, for each year, thereby
generating the number of unemployed in each income class. The
income-specific unemployment rateé for each yedr were thén
generated by expressing the number of unemployed in each income
class as a percentaéé of the twotal number of persons in each

class. This technique assumes that unemployment within any

given age group is evenly distributed with respect-to income

-y

i}

e
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bﬁg_that unemployment within any given income group varies
ac;ording to the age distribution within that group. It must
be admitted that these assumptions somewhat over-simplify
matters since, a priori, one would expect that the lowest
income groups suffer more unemployment than do higher income
groups. Yet the method chosen would give such lower income
groups the same overall unemployment rate as higher income
groups provided both groups had the same age distributions.
Moreover, during rising unemployment, those persons affected
tend to drop to a lower income group. Therefore, it is neces-
sary to keep in mind that the method used has a bias toward
distributing unemploymént more evenly with respect to income
than is actually the case. The justification for using this
method is tha£ it partially solves what otherwiée.appearsvto
be an unsolveable problem in allocating unemployment to income
groups. Moreover, the resulting distribution of unemploymént
is still skewed in the right direction (although it may not

be skewed enough) because the lower income groups contain a

"higher proportion of the lower age groups than do the upper

income groups.

Following the adjustment of income for unemployment
during the years 1972-76 in accordance with the foregoing
explanation, and in accordance with the procedures outlined
in the "methodology" section, a new set of Gini Coefficients

were calculated as shown in Table B (which also shows the
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inflation rate and overall unemployment rate for each year).

TABLE B
Gini Coefficients for 1972-76 Corrected
for Impact of Unemployvment

on Income Distribution

Year Uncorrec- Uncorrec- Correc- Correc- Infla- General
ted Gini ted Gini ted ted Gini tion Unemploy-
Index Gini Index Rate ment Rate
1972 0.4324 100.0 0.4324 - 100.0 4.8 6.2
1973 © 0.4340 100.4 0.4465 103.3 7.5 5.6
1974 0.4354 100.7 0.4258 98.5 10.9 5.3
1975 0.4318 99.9 ' 0.4336 100.3 10.8 6.9

1976 0.4255 98.4 0.4297 - 99.4 7.5 7.1

The corrected Gini Coefficients are all correlated
with movements in the unemployment rate as we would, a priori,
expect - that is when the Gini Coefficient falls (following
correction) indicating a more even distribution of income the
unemployment rate falls too and, vice versa,when the Gini Coef-
ficient rises, indicating a less even disFribution of income
the unemployment rate rises too. But in Table B there is one
e#ception. In 1973 the Gini Coefficient rises from 0.4340 to
0.4465 at the same time that the unemployment rate is falling.
This one inconsistent result is most probably accounted for
by thé method used in calculating the unempldyment rate for

each income class. It will be remembered that the bias that

*
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was introduced was in assuming that unemployment is more evenly
distributed among income classes than is actually the case, i.e.
the imputed rates are probably too high for the upper income
" groups and too low for the lower income groups. If this is
the case it could happen that as unemployment declines, and as
employment ;ncomefrises,and unemployment insurance transfer
payménts fall/the net income adjustments that take place are
disproportionately high Tor the upper income groups and aispro—
portionately low for the iowerw;ncome groups. The force of )
these factors could have been strong enough, in this one
instance, (where the relative movements are4of small magnitude
anyway) to make it appear, following adjustment, that income
distribution became less equal in the face of falling unemploy-"
J
ment. If the line of reasoning is correct, then elimination
of the bias’ would have resulted in a lower Gini Coeffiqient for
1973, perhaps bringing it into line with the fall in unemploy-
ment. By the same token, the Gini Coefficient for 1974 would
fall even more than is shown while the 1975 and 1976 Gini Coef-
ficientsrwoﬁld rise. Th%s is another way of saying that the
unbiased data would even more strongly support the é%sumption

that increased employment tends to make income distribution

more eqgual.

Table B shows that the rate of inflation and the
level of unemployment are inversely correlated. Therefore,

since the distribution of income remained relatively stable
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throughout the period, high rates of inflation must offset low
levels of employment, and vice versa, as these affect the distri-

}
bution of income. If we were to conclude that low unemployment

—~

increaseS/tHéuinequality of income then we would have to
conclude that a rising level of inflation would lead to greater
equality. Or, conversely, if we were to conclude that low levels
of unemployment give rise to increasing equality of incomé)then
high levels of inflation must tend toward greater inequalities
of income. The results are, of course, also compatible with the
hypothesis that neither inflation nor unemployment affect the
distribution of income. However, we reject this hypothesis
because it so strongly conflicts with theory regarding the

implications of inflation and the implications of unemployment.

Although the results of the test are not'strongly
conclusive one way or the other, our estimate of the bias
involved would seem to point to the conclusion that low levels
of unemployment tend to promote a more even distribution of
income while rising inflation has the opposite tendency.
During 1972-76 these opposing forces appear to have worked
with a sort of rachet effect to keep the distribution of

income virtually constant.

2) The Unemployment Gini

As noted in the methodology, the Unemployment Gini

is an extensien of the technique used by Paglin to neutralize

¢

i
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the income inequality which can be directly related to the age
of earners. The unemployment rate, by income class, was cal-
culated in the same way as ih the Normalizing by Equal Propor-
tion method already discussed. Hence the resultant data has

the same bias as in the previous method, namely that the un-
employment rate by income class is probably not sufficiently
skewed to the low end of the income scale.. Also, in this situ-
ation, since unemployment insurance payments are based on actual
data, t@ey tend to overcompensate those at the lower end of the
income scale and undercompensate those at tﬁejupper end of the

income scale given the bias in the relevant employment rates.

Income by source and income class was taken for each
of the years 1972 to 1976, both inclusive, from the appropriate

issues of Revenue Canada's annual publication, Taxation Statis-

tics. The procedure involved defining an income distribution
with a Gini Coefficient equal to zero (i.e. total income
equality) and then, for each of the years 1972 to 1976 adjust-
ing the various income shares to reflect the varying levels of
7 unemployment by income class related to the aggregate level

of unemployment (see methodology section). The resultant dis-
tribution generates what we have defined as the'"Unemploymeﬁt
Gini" for the years 1972 to 1976. These Unemployment Gini
Coefficients are then subtracted from the aggregate Gini
Coefficients fo; each year 1972 to 1976. This génerates an

adjusted Gini Coefficient for each year which is free from the
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The Unemployment Gini

Coefficients derived by this method are reported in Table C.

Unemployment Gini Coefficients and

TABLE C

Adjusted Gini Coefficients

1972-1976
Year Unemployment Aggregate Adjusted Inflation
Gini Unemployment Gini Rate
Rate
1972 -0.0156 6.3 0.4480 4.8
1973 -0.0240 5.6 0.4580 7.5
1974 -0.0137 5.4 0.4491 10.9
1975 -0.0133 6.9 0.4451 10.8
1976 -0.0284 7.1 0.4539 7.5

The negative sign found on each of the Unemployment

Gini Coefficients is counter intuitive since it is generally

believed that unemployment hurts those at the low end of the

income scale proportionately more than those at the top end

of the income scale.

Thus, unemployment is expected to cause

a redistribution of income in favour of the middle and upper

income classes, hence making income distribution less equita-

ble than that prevailing prior to the increase in unemployment.

But the Unémployment Gini Coefficients in Table C indicate the

exact opposite of this expectation - namely that unemployment
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incfeases thehequality“of.iﬁcome. This result is in agreement
with the finding for one of the years (1973) using the pre-
vious mefhod of "Normalizing by Equal Proportions." It will

be recalled that this one inconsistent result was attributed
to the bias introduced in calculating the unemployment rate
_for each income class. The negative sign on the Unemployment
Gini Coefficients may also be due to this same bias. If, for
instance, unemployment impinged solely on the lower income
groups (unemployment insurance not fully compensating for
income from employment losées) the Unemployment Gini Coeffi-
cients would certainly be positive. But, lacking precise info-
rmation on how unemployment impinges on various income classes,
the suggestion that Unemployment Gini Coefficients would be
positive if these were known is only a conjecture. This is
another way of saying that we have found no method of estimating
the magnitdﬁe of the bias introduced by the procedures used for

estimating unemployment by income class.

The results of Table C and the preceding discussion,
do however reveal one important proposition, namely that it is
the distribution of unemployment across income classes and not
the ovgfall level of unemployment which is important in deter-
mining éhg distributive effects of unemployment on income. For
instance, with reference to Table C,the 1972-73 results suggest
that greater equality of income is associated with a lowef K

unemployment ratg}as both the unemployment rate and the Unemploy-_



ment Gini Coefficient fell jmlhe unemployment rate from 6.3 to
5.6 percent and the Gini Coefficient from -0.0156 to -0.0240.
Yet the 1975-76 data show the exact opposite with the unempioy—
-ment rate rising from 6.9 fo 7.1 percent while the related Gini
Coefficient fell from -0.0133 to -0.0284. Clearly the aggre-
gate unemployment rate alone is not a good predictor of changes
in the distribution of income due to unemployment. Later on,
it will be seen how this observation translates into low "t"
statistics wheg changes in the level of aggregate unemployment
are used as an explanatory variable in an aggregate model of
changes in income distribution. Meaningful analysis mus; focus
on the distribution of the unemployed by income class and not

s

on the aggregate level of unempld&ment. g

The "adjusted" Gini Coefficients appear“to be con-
tradictory regarding the impact of inflation on the distribu-
tion of income. For instance, in Table C the 1973-74 and
1975-76 periods suggest that higher rates of inflation lead
to greater income equality with an increase in thé inflation
rate in 1973-74 (7.5 to 10.9 percent) coupled with a fall in
the Gini Coefficient while in 1975-76 a fall in the inflation
rate (10.8 to 7.5 percent) is coupled with a rise in the Gini
Coef?icient. But the exact opposite conclusion is suggested
by an examination of the éeriods 1972-73 and 1974—75. In

1972-73 the inflation rate rises (4.8 to 7.5 percent) while

the associated Gini Coefficient also rises. 1In 1974-75 the
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inflation rate falls {10.9 to 10.8 percent) while the associa-
ted Gini Coefficient also falls, although in this$ case the
changes are very small. Movements of inflation and Gini Qoef1
ficient in the same direction, of course, indicate that ;nfla—
tion leads to lesser income equality. Since, a priori! it !
seems unlikely that inflation can maﬁ% for greater income
equality in some years and lesser incdme equality in other
years, it seems likely that these contradictory findings are
also a result of fhe bias in the distribution of unemploymené
across income classes. If it were possible to eliminate this
bias, it is not unreasonable to expect that the resultant
changes in the Adjusted Gini Coefficient would result in'a

msxe consistent interpretation of the impact of inflation on

the distribution of income.

Graph B depicts the unadjusted Lorenz Curve, the
adjusted Lorenz Curve and the unemployment Lorenz Curve for

the year 1976.

3) The Cross-Sectional Regression Model

In this technique sample size was expanded by using

~age groupings within each time period. Specifically, three

age groups Within each year of a five year pefiod were examined.
The underlying assumptions '(as stated in the methodology

section) are as follows: 1) the impact of any given .change
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in the unemployment rate on the distribution of income within
any specific age group 1is the same as the impacttof any‘chaﬁge
of the‘unemployment rate for the population ae ; whole; 2)
inflatiQn'has no impact on the distribﬁtioﬁ:of income‘with
respect to age. These two assumptions are made poésibler(asn

spelled out in the methodology sectidn) by restricting the

data to the population agedw25 to 55.

Changes in the Gini Coefficient (distribution of
’ |
income) for various age groups were regressed in three separate

ways :

1) Against changes in the age—specitic dneméloyment rates.

2) Against changes in the age-specific unemé}oyment rate and
the annual inflation rate. | ‘

3) Against changes in the average unemployment rate and the

inflation rate.

Age specific unemployment rates were taken from the Labour Force

'Survey. The inflation rate was calculated on the basis of
changes in the Consumer Price Index as reported in the Statisti-

cal Review. The Gini Coefficients were calculated using data-

on income by age groups as reported in the Revenue Canada

publication, Taxation Statistics. _ ///”” )

. /

Regression Analysis # 1

The first hypothesis tested was that differences in

s
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the extent Gini Coefficients change for various groups between

one year and the next aré explained by the fact that changes

in unemployment rates vary between groups.

To test this hypo-

thesis age-specific changes in the Gini Coefficients were

regreSsed against age-specific changes in uneﬁployment rates

betwee

n 1972 and 1976. Four dummy variables were used to

account for factors other than unemployment which may have

affected the distribution of income over time. This regres-

A

sion was formulated as follows:

Cie1,k

Where:

Gix
Uik =

Tl =

TG T Al kT

the Gini Coefficient for age group k in period 1i.

the unemployment rate for group k in period 1.

+
ik) + le CT

dummy variable- equal to one for the first period and

zero for all others. -

dummy variable equal
zero for all others.

dummy variable equal

zero for all othersl‘

to one for the second period and

to one for the third period and

!
il

dummy variable equal to one for the fourth pefiod and

zero for all others.

It was further hypothesized that increases in

unem-

ployment would result in a.less equal distribution of income

while reductions in unemployment would have the opposite effect.
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Hence, it was expected that the unemployment coefficient (a).

would be positive.

ficients a, b, ¢, 4, and e.

Estimate
Estimate
Estimate
Estimate
Estimate

F value

R2 value

Cross-Sectional Regression - Coefficients

The following table lists the estimates of the coef~

TABLE D

of

of

of

of

of

a = 0
b = 0
c = -0
d = -0
e = -0

= 36

= 0.

.0095

.0058

.0021

.0290

.0060

.55%*

94

ES

.75)*
L21) %
.36)

L47)*

.23)*

Note: The bracketted number to the right of each coefficient

is the corresponding "t" value. Those coefficignvs

with "t" values falling within the upper or lower' five

percent of the distribution are marked with an asterisk

(*) indicating that they-are considered to be sighifican—

tly different from zero. The F value and corrected R

2

pertaining to the whole relatioﬁship are listed at the

end of the table. Those F values falling ‘within the \
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ten per cent tail are denoted by an asterisk (*) indi-
cating they are significant. The Durbin-Watson test

did not indicate auto-correlation. This note applies

to all three regression analyses in this section and

hence will not be repeated after each of the next two

tables.

The relationship proved‘to be very significant with
a positive unemployment coefficieflt (a) as expected. This
result lends credence to the theory that increases in unemploy-
ment tend to make the distributidn of income less equél 55
they more strongly affect those marginal workers who occupy
the low end of the income scaie. It should also be noted that,
with the exception of (c¢), the dummy coefficients proved sig-

n

nificant, indicating the presence of other factors affecting
.

the distribution of income. 1In the last two years the impact

of these factors was negative, indicating that they tended to

reduce the inequglity of income that would otherwise have been

present. (‘

Regression Analysis #2

-

\
\

The second hypothesis is similar to that under the
previous analysis, except that in place of dummy variables
the inflation rate was used as the explanatory variable for

these changes. The regression is formulated as follows:
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Girt,k ~ Cix T 2Wi41 7 Uit PIin
Where:
Gik = the Gini Coefficient for age group k in period 1i.
Uik = the unemployment rate for age group k in period 1i.
I. = the inflation rate in period i.

i

Again, it was hypothesized that the unemployment coefﬁicient
(a) would be positive for the reasons previously stated. It
was alsé hypothesized that the inflation coefficient (b) would
be positi%e; as some current theory suggests that inflation

makes the distribution of income less equal. The following-

tabl&lists the estimates of (a) anda(b).

¢

v

TABLE E

Cross-Sectional Regression - Coefficients

Estimate of a = ~0.0069 | (-3.80)*
Estimate of b = ~0.0007 (-4.69) *
F value = 23.99%*

;5 value = 0.70

F

Both the unemployment and the inflation coefficient

: ﬁroved to be highly significant. The corrected R? value was

\

" slightly lower than in the previous regression but was not

negligible. But the negative sign on the coefficients suggests

that increases in the unemployment rate and in the inflation
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rate both cause more equal distribution of incomes. Since
these apparent results contradict our hypbthesis, two explana-
tions are possibles Either there exist other factors affect-
ing income distribution which were strong enough to more than
offset the influence of increased unemployment and inflation,
or, the hypothesis is wrong. More study needs to be under-
taken in this connection particularly since the third regres-

sion (to follow) indicates similar results.

Regression Analysis #3

This analysis 1is similar to #2 except that, first,
the average unemployment rate was used in place of age-specific
unemployment rates and, second, dummy variables were added to
the eguation to separate the differing effects of unemployment
and inflation on different age groups. This relation is form-

ulated as follows:

~.
Gi+l,k ‘\r- Gik = a(Ui+l - Ui) + bI.l+l + CSl + d52 + eS3
Where:
Gi,k = the Gini Coefficient for age group k for péfiod i.
U, = the unemployment rate in period 1i.
Ii = the inflation rate in period i.
Sl = dummy variable, equal to one, for age group 25 - 34,

and zero for all other age groups.

82 = dummy variable, equal to one for age group 35 = 44,

and zero for all other age groups.
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S = dummy variable, equal to one for age group 45 - 54,

and zero for all other age groups.

As before the unemployment and inflation coefficients,._(a) and
(b), were assumed to be positive and since the impact of both

unemployment and inflation were assumed to be greater for the

-youngest and oldest age groups than for the middle age group

the coefficients (c) and (e) were expected to be significant.
The following table lists the estimates of coefficients a, b,

¢, d, and e.
TABLE F

Cross-Sectional Regression - Coefficients

Estimate of a = ~-0.0070 (-5.06) %
Estimate of b = -0.0005 (-0.76)
Estimate of ¢ = -0.0003 (-0.05)
Estimate of d = -0.0003 (-0.05)
Estimate of e = 0.0005 (-0.08)
F value = . 16.86*i

;5 value = 0.87

The above regression was also run a second time
dropping the dummy variable c. The results did not diffeéer
significantly except that the inflation coefficient (b) then

became significant. These results are as follows:
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TABLE G

Cross-Sectional Regression - Coefficients

Estimate of a = -0.0070 (=5.97)*
Estimate of b = -0.0006 (-3.14)*
Estimate of d = -0.00002 (-0.01)
Estimate of e = 0.0002 (-0.11)
F value = 24.073*

;j value L= 0.88

Both formulations of the hypothesis proved signifi-
cant and generated high corrected R2 values. In both cases the

unemployment coefficient (a) proved significant and,in the

second formulation, the inflation coefficient, (b), proved sig-
nificant as well. 1In neither case did the dummy variables
prove significant. Both the unemployment and inflation coef-

ficients were again negative, indicating either that our hypo-
thesis 1is false or that other unspecified factors are strong

enough to negate the influence of unemployment and inflation.

Since the dummy variables proved insignificant in
both of the above runs they were entirely dropped on a third
run with results that were not significantly different from

those previously obtained. These results were as follows:



;7-value = 0.91
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TABLE H

Cross-Sectional Regression - Coefficients

Estimate of a = -0.0069 (-6.70) *
Estimate of b = -0.0006 (-5.90) *
F value = 60.068%*

4) The Aggregate Linear Model

This method consists of regressing changes in the
Gini Coefficient against both the level of inflation and
changes in the unemployment rate via the linear relationship:

I, + I

i i+l
- G, = a(u.,, - U,) +
Gipq ~ Gy =2l - Uy) + b= )
Where:
Gi = the Gini Coefficient for period i.
Ui = the unemploymentArate for period i.
Ii = the inflation rate for period i.

The Gini Coefficients for the years 1966-76 were calculated
on the basis of income data from Revenue Canada's annual

Taxation Statistics, the unemployment rates were taken from

the Statistics Canada publication Selected Economic Indiéators,

and inflation rates were calculated from the Consumer Price

Index taken from the same sources.
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Unfortunately, the results of this analysis proved
to be a good deal less than satisfactory. Not only were the
explanatory variables (unemployment and inflation) rejected
as being insignificant individually but the R? and the F test
categorized the entire relationship as non-meaningful in terms

of its explanatory value. The actual results were as follows:

I. + 1. 1
0.0053 (U, - U;) + 0.0001 (_i_g__ii—)

[op]
I
@
1l

i+1
t = 0.208 t = 0.048
F = 0.036 R%= 0.0089
R%= not meaningful Durbin-Watson = 0.48

The Durbin-Watson statistic of 0.48 indicates that
the errors are autocorrelated. This suggests that the rela-
tionship is mis-specified either in terms of content (i.e.
omltted ?ariables) or in terms of form. In terms of omitted
variables, a possible candidate may be the real growth in GNP.
Unless the results of real growth in terms of income are pro-
portionately divided among all income classes, real growth in
the economy will alter the distribution of income. In a later
method, the possible effects of real growth on the distribution

of income is, in fact, taken into account.

There is also a real possibility of mis-specifica-
tion in terms of form. The Ginl Coefficient as a single

number measure of the distribution of income is not related

+
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to unemployment and inflation in any obviously simple fashion.
However, it is approximately linearly related (as an analysis
of the process by which the Gini is calculated will show)

to the level of inflation and changes in the unémployment rate,
given that the change in the proportion of income going to

any particular group is itself linearly related to inflation
level and changes in the unemployment rate. But, while it may
be true that the change in income going to any group 1s linear-
ly related to the inflation and unemployment variables, it is

not nécessarily true that the proportion of income going to

these groups is so related. Thus the Gini Coefficient may
not be a simple linear function of these two variables either.

The actual relationships may be much more complicated.

5
&

It oan"be argued that the true functional form of
the relationship does not .easily lend itself to regression ana-
lysis. The true relatioﬁship could perhaps be adequately de-
fined by the inclusion of a sufficlent number of variables or
by transformed variables. While the latter is quite possible,
the inclusion of additional variables 1s limited by the smally

number of data available to regress against.

One possibility in connection with this method is the
chance of incr ed error when change variables are regressed
against change varigples. In order to assess this possibility

the Gini Coefficient (rather than the change in the Gini) was

~

5

et

v
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regressed against the unemployment rate and tﬁe inflation rate
as per the following equation:

Gi = a + bUf + cIi

Where: - .
G, = the Gini Coéfficient for the period i.
U.l = the unemployment rate for period 1.
Ii = the inflation rate for period 1i.

The results of this regression were as follows:
G, = 0.4019 + 0.0043U, + &\{ooolﬂi |
41.5 t = 2.18 t = 0.48

Durbin-Watson = 0.71

t

h

F

1l

As might be expected, the intercept term proved
highly significant. The unemﬁloymentrand inflation coefficients’
are both positive, in part confirming the results of the origi-
nal regression. The unemployment coefficient proved signifi-
cant while the inflation coefficient proved insignificant.
Thg overall resylts, although more positive than those of the
regression us%ng changés in the Gini Coefficient, are still
less than satisfactory. The Durbin-Watson statistic stfii
indicates auto-correlation, thus suggesting that the comments
made in’regard to the original regression apply in this

)

instance as well.
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5) The Macro Model

This method involves separating total income for
each income group (groups ranked on the basis of income size)
into four component parts according to the source of incbﬁe.
These four parts are:

1) Income from employment.

2) Interest income.

3) Income from transfer payment.

4) Other income.

These four parts together comprise “Tétal income." Changes

in income in each catégéry between time periods is'hypothesi— )
zed to be ‘dependent on changes in the unemployment rate? thé
level of inflation, and the percéntagé growth in feal gross
national product or on some combination ‘of the;é three. This
hypothesis is then tested separately for each of the four
sources of income, and for total income, by regression against
one or more of the three determinants of income (the exact

combination of determinants to be specified in each of the

five regressions).

Income by source for each income group was taken

from Revenue Canada's publication Taxation Statistics for

each of the ten years in the period 1967 to 1976. The data
was restructured to comprise ten groups ranked by size of

income with ten percent of the total number of taxpayers in’
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each group. Unemployment rates and real gross natiopal pro-
duct figures for the same.teh year periodAweré1taken from

the Statistics Canada‘'publication. Selected Economic Indicators.

The relevant inflation rates were calculated from the Consumer

Price {ndex.

L

~The results of each of the five regression analyses

-will be fabled and discussed in .turn. 1In the case of each

‘regression analysis'(and to avoid repetition) the following

remarks apply | |

1) The bracketted number to the riéht of each coefficient is
‘the CorrespOnding e val;e;' fhosg coefficients with "t"
values falling withinreither the upper;or lower 5—per§ent
of the distribution are markéd-with an asterisk (*) indi-
cating that we consider them signifiéantly different from
zero. '

2) The F Value pertaihing to the entire relationship is plaéed
in the farthéstrcoluﬁn to the right. Those values falling
in the 16 percent tail are denoted by an asterisk (*).

3) The Durbin-Watson statistics are not reported as in no

instance was autocorrelation indicated.

Analysis - Income from Employment

Itfis hypothesized that perceﬁtage changes in emp-

loyment income from périod i-1 to period i are a function of
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the change in the unemployment rate from period i-1 to period
i; the inflation rate in period i; and real growth in the
economy from period i-1 to period i expressed as a percentage.

This relationship is summarized in the following equation:

= 2.0, + ¥Y.I, + X.G,

i3 ji 371 i
Where
i3 = the change in employment income in all groups j from

period i-1 to period 1 expressed as a percentage.

Ui = the'Change in the unemployment rate from period i-1 to
period i.

Ii = the inflation rate in period 1i.

Gi = the change in real gross national product from period
i~-1 to period i expressed as a percentage.

E;q The coefficients (to be estimated) with respect to the

Yj = impact of the three variables (unemployment, inflation,

Xj growth) on employment income for all gropps j.

It is further hypothesized that a rise in the un—‘
employment rate will cause a fall in employment income ana‘
that the severity of the impact will be inversely related to
the level of income. This incorporates the generally accepted
view that any increase in unemployment bears most heavily on

lower income groups.

With respect to inflation, it is hypothesizéd that
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its'impaét on wages and salaries will be 'positive buEﬁthat
higher income groups will benefit ﬁorg than lower income
groups. This hypothesis is based on the view that wage and
salary earners seek compensation for their inflationary
losses, but that upper income groups are, for one reason or
another, in a stronger bargaining position and, therefore,

are better able to realize their-goals.

a

~ Real gross national product is used as a trend
variable which incorporates growth in income resulting from

a generally pfospering economy .

The following table gives the estimates of Zj’ Yj’
énd X.. 7 N
J
TABLE 1T

Coefficients for the Employment Income Relationship

i_ zj (t,) Yj- (ty) xj () EI; F

1 10.0 (1.67) 2.7%  (2.56) =3.0% (-2.33) 4.6  4.89%*
2 -2.7 (-0.53) 3.3* (3.67) -3.0%* (-2.68) 5.0  4.85%*
3 -11.9 (-1.39) 2.9%*  (1.95) -1.9 (-1.06) 4.9 1757
4 -10.9 (-1.20) 1.5 (0.97) 0.4  (0.20) »8.7 + 1.23
5 -9.7 (-1.46) 1.6 (1.33) 0.1 (0.04) 7.1 1.77
6 =-2.0 (-0.45) 1.3 (1.70) 0.3 (0.34) 9.5  3:i46%*
7 . -1.5 (-0.52) 1.0 (2.05) 0.5 (0.72) 8.3  6.24*
8 3.1 (1.66) 1.1*  (3.31) 0.2 (0.59) 8.8 17.68%
9 3.5 (1.79) 0.9*% (2.47) 0.6 (1.46) 9.5 16.84%
10 2.7 (1.62) 0.8 (2.70) 0.7* (1.96) 9.1 21.80%*
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X;.;is t?e average yearli in@??aseuin»employment
earnings betwéén 1967 and 1976 fér‘éabh'of“the‘tenainCOhé‘
groups. It is apparent'thatvthe upper income groups obtained
greater increases in their éarﬁings over the ‘period than the
lower income groups. The top twenty perceht increased their
employment income by almost ten‘perceﬁt pervannuﬁ,'whéreas
the lowest twenty percent increased theirs by ogly half this
proportion. In dollar terms, these differences become much
greater as the five percent at the lower end 'is applied to a
much smaller income base. Clearly, the gap between the lowest

and highest . wage and salary earners has widened during the

ten year period.

None of the coefficients pertaining to unemployment,
(Zj), proved to be significantly different from -zero at the
5% confidence level. This result is éonsistent'with our
previous findings which all suggest that the effect of unem-
ployment on income is not clear cut. Secondly, it must be
kept in mina that the data set used is quife small (i.e.
includes only ten year'§ data).  With the exception of the
lowest income group (which'includes numerous'marginél workers)
and the three highest income groups (which includes many workers
who tend not to be affected by unemployment to the same degfee)
unemployment has a negative impact on earned income thus
partially confirming our hypothesis. The estimates suggest

that unemployment bears most heavily on the income groups in
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the 30th to 50th percentile range of the distribution, some-
what less heavily on those immediately above and below this
group and mot at all on the highest thirty percent of wage

and salary earners.

Seven out of ten of the inflation coefficients
are significantly different from zero. The sign of the infla-
tion coefficient (Y.) is positive throughout, confirming our
hypothesis that employment income adjusts to compensate for
inflation. The maénitudes of this adjusément, however, con-
tradict our hypothesis. We haq\hypothesized that the earnings
of lower income groups would regpgnd more slowly to inflation
than those of upper income groups, but the data suggests the
opposite, with lower income groups rising, on average, at more
than twice the inflation rate, while the upper end of the
income spectrum barely kept pace with the inflation rate.
However, the upper income groups still received incremental
increases that were several times larger in dollar terms than

the increase of the lower groups.

Only three of the coefficients estimated for the
impact of real grow;h Sf gross ndtional product (xj) provéd
significant and two of these displayed a negative sign. The
negative signs indicate that real growth resulted in lower
earned income for the three lowest income groups. This may

be accounted for if, as seems not unreasonable, economic
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growth tends to move the more productive workers out of the

bottom thirty percent of wage earners, thus changing the
compqsition of thi% group in the direction of a lower average
wage; The remaining seven coefficients are all positive;
suggesting that positive benefits accrue to wage earners as

a result of economic growth. However, these positive coef-
ficients are all less than unity, suggesting that while wage
earners benefit from real economic growth they do so at a

lower rate than the growth in G.N.P.

Analysis - Interest Income

The second regression analysis relates to interest
~income. It is hypothesized that the change in interest income
between period i-1 and period i is a function of the inflation
rate in period i and the percentage growth in the economy
between period i~1 and period i. This relationship is speci-

fied in the following equation:

Bij = SIi + KGi
Where:
Bij = the percentage change in interest income fromrperiod
i-1 to period i for all groups j.
Ii = the inflation rate in period 1i.
Gi = the percentage growth in real gross national product

between period i-1 and period 1i.

u

S; K= the coefficients (to be estimated) with respect to the
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impact of the two variables (inflation, growth) on

interest income.

It is further hypothesized that changes in interest
income will be positively correlateq with the inflation rate |
but that the coefficient will be less than ten. This coeff
ficient of ten is arrived at, arbitrarily, by assuming an
interest rate of ten percent. Then a one percent rise in the
inflation rate, if perfectly compensated for, would generate
a one percent rise in the interest rate. This, in turn;
would generate a ten percent rise in interest income. The
reason for this is that the holders of monetary assets seek
to be compensated for their inflation-induced loss of real
capital in addition to some expected rate of return on their
nominal capital. If we begin by assuming an interest rate
of less than ten percent, then, our égéfficient répresenting

s ;
perfect compensation will be greater than ten. Actual interest
rates on Gavernment of Canada bondsﬁduf;ng 1967-~76 ranged
between six and nine percent. Hencé; a coéfficient of ten
is conservative. It is believed that interest ratés tend to
adjust imperfectly to inflation due, partly to government's
manipulation of interest rates in connection with its monetary
policies and partly due to changes in the preferences of the

community for investment in real assets in place of monétary

assets.
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The growth in real gross national product was again
used as a trend variable with the expectation that a positive
coefficient would result. This expectation is based on the

theory that in times of economic expansion, business is

"willing to pay higher interest rates.

Neither of the two coefficients were expected to
vary with the level of income (hence the lack of subscripts).
The following table lists the estimates of S and K.

TABLE J

Coefficients for the Interest Income Relationship

L AU Y Py ’

1 3.4% (2.44) ~0.9 (-0.49) 18.3 5.47*
2 5.5% (3.71)  ~ -3.3 (-1.76) 18.1 8.50%
3 2.2 (1.40) 0.7 (0.35) 17.5 3.56%
4 2.2% (2.22) 0.7 (0.50) 18.1 8.69%
5 2.1% (2.36) 0.9 (0.75) 18.0  11.14%
6 1.9 (1.55)  ° 1.5 (0.92)..  20.2 6.86*
7 2.2 (1.99) . 1.5 (1.05) 21.8  10.47*
8 2.3% (3.14) 0.9 (0.95)  19.6  19.40%
9 2.5% (2.53) 0.6 (0.44]  19.2  10.51%

10 2.1 (1.77) 0.4 (0.28) 15.5 5.04*
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In general interest income increased sighificantly
over the decade ranging from 15 to-22 percent per annum. It
should be noted again that much of this increase in interest
income represents compensation for what would otherwise be
an inflationary - induced wealth loss to the holder of the
Amonetary asset and does not represent a greater real return
uon investment. Thus, much of this increase in interest income
is, in a sense, spurious. There appears to be no correlation
with the level of income - a result that supports our hypo- i

thesis. It is interesting to note that all the F statistics

are significant.

Looking at the inflation coefficient (S) our hypo- )
thesis is confirmed. This coefficient is ggi?tlve for all
levels of income with six of the ten coefficients significant-
ly different from zero. The coefficients are all much lower
than ten, averaging'aroqnd 2.5. This suggests that interest
rates have adjusted very imperfectly for inflation and/or t%gt
people have been saving less. The first part of the conclusion
is supported by Table K whichVindicates that after 1971 the
net return on Government of Canada bonds declined drastipally
and¥in 1974 and 1975 was actually negative - thus, suggesting
thég during these years thé inflation rgte was largely unanti-
cipated. It seems probable, then, that 1arger investors have

reduced their monetary assets in favour of investment in real

estate and other real assets. The increase in interest income
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over the decade took place despite deteriorating net returns
and is probably accounted for by a number of'faétors such as
increased rates of interest, and a growing number of small
savers who fiﬁd,fewiavenues of investment for their funds other

than bank savings accounts, short term deposits, bonds, etc.

f

TABLE K

Net Return on Government of Canada Bonds 1967-76

Year "~ Gov't of Canada Inflation Net Return
- Ten Zoare & Over - % pent o
1967 5.9 3.6 2.3
1968 6.8 ) 2.8
1969 ‘ 7.6 b.6 3.0
1970 7.9 3.3 L.6
1971 7.0 . 2.9 b1
1972 7.2 L.8 1.4
1973 7.6 7.5 0.1
1974 8.9 10.9 2.0
1975 9.0 - 10.8 -1.8
19“76 9.2 ‘ 7.5 1.7

The coefficlient relating to growth (K) in all cases
proved to be insignificant at the 5% confidence level. This
suggesté either that real growth in the economy has no signi-

ficant impact upon interest income or, alternately that there
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are off-setting impacts. For instance, while growth may
generate‘more potential savings it also generates more invest-
ment opportunities. Although the coefficients are not signi-
ficant they are, for the most part, positiv; and less than one,
confirming our hypothesis about the direction of the impact

of economic growth on interest income.

Analysis - Transfer Income

The third hypothesis tested relates to transfer
income. Transfer payments are basically composed of unemploy-
ment insurance benefits and various types of pension benefits.
It is hypothesized that percentage changes in transfer income
are a function of changés in the level of emplbyment and of
the inflation rate. The exact relationship is expressed in

the following equation:

Cij = TjUi + VIi
ifhere:
i3 = the percentage chanée in transfer income from period i-1

to period i for all groups j.

U.l = the change in the unemployment rate between period i-1
and period 1i.

I.l = the inflation rate in period i.

fgﬁ the coefficients (to be’estimated) with respect to the

v ) impact of the two variables (unemployment and inflation)

—— on transfer income. . .



75

The coefficient Tj is expected to be positive on
the assumption that people recelve more transfer income in the
form of Unemployﬁenf Insurance benefits in periods of high
unemployment. Furthermore, Tj is expected to decline as income
increaées, reflecting the theory that unemployment affects
lower income groups to a greater degree than higher income

groups.

The coefficient V is expected;to be positive and
less than one, reflecting the theory that transfer payments
are increased during inflationary periods but insufficiently
to fully coﬁiensate for the rate of inflation. V is expected

to be independent of the level of income.

The table on pagel76 lists the estimates of Tj
and V. The coefficient of the unemployment rate (T) proved
not to be significan?ly different. from zero in any instaﬁce.
This suggests either that changes in levels of unemployment
insignificantly affect transfer income or, alternately; that
there are offsetting impacts. However, the tendency of lower
income groups to be more strongly affected than higher income

groups is, at least, weakly indicated.
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TABLE T

.
Coefficients for Transfer Income Relationship
i S 2 S
1 63.2 (1.13) 9.3 (1.48) 75.7 2.70
2 1.0 . (0.08) 3.3%  (2.47) 24,7 3.63%
3 3.1 (-0.21) 3. 3% (1.99) 24,9 2.13
L 3.3 (0.18) "3.2 (1.58) 26.1 1.58
5 b6 (0.27) 3.3 (1.71)  27.5  1.93
6 0.2 (0.01) 3.7 (1.75) 29.6 1.77
? ~6.3 (-0.37) . h.5* (2.35) 31.1 2.91
8 -8.9 (-0.53) 5.0% (2.61) 31.4 3.51%
9 116.7  (-1.02)  5.6%  (3.05) 29.9 L. 66%
10 S16.h (=1.15)  5.0%  (3.13) 2h .1 b.,91%

The inflation coefficient V pfoved significant in
six out of ten instances. This coefficiént, contrary_tg expec-
tatlions, seems tb increase with the level of income, suggesting
that transfer income to higher income groups adjusts for

v

inflation to a greater degree than does that to lower income“
groups. In addition, quite conprary to expectatibﬁs, all of
the coefficients are greaters,{han one. These anomalies appear
to be due to the fact that pension income is included in

transfer income. Although pension income accrues to all .

income groups, a greater portion accrues to high income groups



due to the fact that pensions ére commonly a percentage of
previously earned income. Retirements have increased in
number over the period undér review, as have pension rights.
For instance, the Canada Pension Plan started in 1966 but did
not become fully operative until ten years later. Consequent-
ly, the per capita pension income for each income group has
beeg growing, with the greatest growth occuring at higher
incoﬁe levels. Given the growth in pensions and the indexa-
tion of these pensions, the corrgggtions found are not surpri-

sing, nor are their magnitudes.

In addition, it is possible that inflation stimu-
lated government into re-examining some of its transfer poli-
cies. This re-examination may have resulted in increasing
the scale of payments by more than the amount required to-
compensate for inflation on the basis ?hat,the original pay-

ments were inadequate to meet the original need.

The average annual transfer income»has increased
significantly over the pefiod, a_result thatrmay be as much
due to the increased percentage of the populafionrréceiving
transfer payments in"the form of unemployment insurance pay-

ments, pensions, etc. as due to the increase in the size of

the individual payments made.

E
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Analysis - Other Income

"The!fourthhypthesis tested felates>to all remain-
ing income denoted as "other income." _It is hypothesiz;d that
the éhange in "other income" betwgen périqd i-1 and périod
iis a funqtion of the inflation rate ih period i and tﬂé’/

percentage growth in the economy between period i-1 and period

i. This relationship is specified by the following equation:

Dyj = MI; + NG,
Where: | |
Dij = the percehtage chénge in other income from period i-1- to
period i for all groups j:

Ii = the inflation rate in period 1.

Gi = the‘perqentagé growth in real gfoss national product

C between period i¥1 and period i. .
AMW the coeffiéients (to be estimated) with respect{to the
N: = 1mpact of the two varlables (1nflatlon, growth) on

! other income..

Other 1ncome is predomlnantly comprlsed of bﬁ81ness
proflts which accrue &s income from self- employment or fromV 
dividends. It is hypothe31zed that thlsftype of income will
be positively correlated with inflatioﬁ onzthe assumption that,
in a period of rising pri@es, profits increase. General grgwt@

in the economy is also expected to have a positive impact on

"other income" as 1t is assumed that when the economy is

M
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growing businegs'profits are ilncreasing. Both M 'and N are

expected to be independent of the level of income.

Thé following table lists the estimates of M and N.:

P .
TABLE M

Coefficients for Other Income Relationship ', .

3 o Gy N My Dy F

- - - - -

2 -3.6% ,,(-2;26) b.ox (3.24)  T2¥ 5034
3 2. 3% (2.35) —1.9'_ 1(41.48) 4.8 " 2.92
4 0.5 (0.93) 0.8°  (1.08)  7.6% k.52

5 0.9 (1.32) = 0.2 (0.19) 6.0  2.74
K 0.8 (1.49) 0.7  (0.98)  8.0%* 6.83

7 1.1 - (1.55) 0.5 (0:49) © 9.0% . 4,80

8 1.0 (0.87) 6.7’ (0.51) 9.2 2.16
9 0.8 (0.63) 0.9 (0.61) 8.1  1.720
10 ' ' '

0.7 . - (0.58) ' 1.1 (0.71) 8.5  1.86
N In geﬁeral, "other income" grew steadily over the

period. The growth for upper income groups is slightly better

than for lower-income groups.

The inflation coefficient (Mltis‘significant in only

two instances. In every instance (but one) it is positive,
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thus supporting our prior hypothesis. The magnitude of this
coefficient seems to be largely independent of income level
and is slightly less than one in most of the income groups,
suggesting that growth in income from business profits tends
to lag the inflation rate. The negative sign of the lowest
income group méy simply indicate that in times of inflation

the improvement in business moves the incomes of those depen-

dent on business profits to highér categories, thereby produc-

ing,a negative impact on the residual "other income"” of the
" lowest group. This h&pothesis is supported by the higher
- than average coefficient found for the nexf higher‘income
-gpoup}"inflétion may well be beneficial for marginal busi-

nesses.

The real GNP coefficient (N) proved significant in
only one instance. For the lowest income groub, growth in
: _ -
the economy seems to significantly improve "other income,"

suggesting again that there are numerous marginal businesses

which growth makes profitable.

\

Analyvsis - Total Income

. Lastly, it is hypothesized that changes in total
Inqome between period i-1 and period i are a function of-
chéhges in the unemployment fate between the two periods, the

inflétiqn rate in period i, and the percentage growth in the
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economy between period i-1 and period 1i. This ré&ationshﬁp l

is specified by the following equation:

Eij = PjUi + Qin + RGi
Where:
ij»z the percentage change in total income from period i-1

to period i for all groups j.

Ui = the change in the unemployment rate between period i-1
and period i.

I.l = the inflation rate in period 1i.

G.l = the percentage growth in real gross national product
between period i1-1 and period 1i.

?}E the coefficients (to be estimated) with respect to the

ng = three variables (unemployment, inflation, growth) on

total income for all groups J.

This relationship represents an aggregation of
a those that went before. As such, it is hypothesized that the
unemployment coefficient will be negative and will approach
toward zero as average income increases. The inflation coef-
ficient is expected to be negative, or zero, for low income -
groups, positive and greater than one for middle income groups
and positive and near one for upper income groups. These
expectations are based on the assumption that low income
groups fail to keep pace with inflation, middle incbﬁe groups

more than keep pace with inflation (since most of their income
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comes from employment) and high income groups merely keep pace
with inflation (due to their more mixed sources. of income).
The growth coefficient is expected to be independent of the
level of incéme and positive for all income groups on the
assumption that real growth tends to increase incomes through-

out the economy.

®

The following table lists the estimates of Pj’ Qj

and e
e
TABLE N
Coefficients for Total Income Relationship
RIS () 9 () R (%) By T
1 45.9%  (2.15) 8.5% (2.25) -9.2% (-2.01) 1519 5.20%
2 -0 (-0.30) 3.2% (5.80) -2.2% (-3.26) 8.7 1h.4g9*
3 . -8.4  (-1.34) 2.6% (2.37) -1.3 (-0.92) 7.6 2.61
b 7.2 (<1.14) 1.6 (1.43) 0.4 (0.32) 10.4  2.46
5 =7.7 (-1.58) 1.6 (1.90) 0.1 (0.11) 8.5  3.45*
6 -4.3  (-1.72) 1.5% (3.52) 0.1 (0.28) 9.2 11.95%
7 -0.1 (-0.03) 1.4% (4.,82) 0.1 (0.17) 9.2 23.90%
8 2.4 (1.52) 1.2% (4.34) 0.2 (0.64) 9.4 26.97*%
9 2.5 (1.30) 1.0% (3.01) 0.5 (1.27) 9.9 18.59%
10 0.5 (0.22) 1.0% (2.21) 0.7 (1.24) 9.4 10.40%
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In general, it appears that total incomes have been
growing at about nine percent per year. The differences betweén
groups (ignoring the aberrant figure for the lowest decile)
are minor, thus supporting our earlier finding Which showed

an insignificant change in the Ginil Coefficient over the period.

The unemployment coefficient proved insignificant
for all income groups except the lowest. The apparent
anomaly of the lowest income group receiving.mcre income when
unemployment increases may be (in part) due to a change in
the composition of this group with some members of the group
dropping out altogether in the sense that they file no income
tax returns while other individuals previously included in)=
higher deciles take their place. With the further excepticn
of the three upper income_groups all coefficients are .nega-
tive (as expected) with the middlc)income groups most adverse-

ly affected by unemployment. " ~~_
\\

The inflation coefficient is significant in eight
out of ten instances, and in the fourth\to tenth deciles
confirms the tested hypothesis, with the middle income groups
more than keeping pace with inflation, while upper income
groups just keep-pace. However, contrary to expectations,
the three lowest income groups seem to benefit most from
inflation. These results suggest that inflation tends to

promote a greater degree of income equality. However, it
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should be reiterated that in dollar terms this increasing
equality is not very impressive since the base income for
the second lowest income group (for instance) is only about

one twelfth of that of the highest group.

The growth coefficient is significant in only two
instances and both of these are contrary to our expectations,
indicating that growth has a negative impact on the two bottom
deciles of the income distribution. This'counter-intuitive
result may be due to upwards shifts in the type of earner,
from lower categories to higher categories, consequent on an
expanding economy. The coefficients in the fourth to tenth
deciles are ,positive but of low magnitude; suggesting that
real“economic growth had no significant impact on total incomes
of inﬁividuals. However, much of this apparent lack of impact
may be due to the growth o; the labour force over the period,
which would tend to negate the potential positive effect of

growth on individual incomes.



SECTION IV - CONCLUSIONS AND EVALUATION

The results of the five methodologies were not as
decisive as would seem to be desirable. Nevertheless, these
results do shed light on the nature of the problems associated
with any a@alyses of the effects of unemployment and inflation
on income bistribution and, despite the somewhat indecisive
nature of the results, they do allow some preliminary conjec-

tures to be wade regarding the impact of unemployment and

inflation. \

Table (0) below provides a summary of the results
of the five methodologies. 1In thg case of unemployment a
positive sign indicates that an increase in the unemploymeht
rate is gorrelated with a more equai distribution’of income
while a negative sign is correlated with a less equal dis-
tribution. 1In the case of inflation a positive’sigp indicates
a positive correlation between the inflation rate ;ﬁé a more |
equal distribution 9f income while a negativetéign,ihdicates

¥

the reverse.
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TABLE O

Summary of Results of the Five Methodologies

Methodology Impact of Increases Impact of infla-
in Unemployment Rate tion Rate on In-
on Income Distribution come Distribution

NormalizingDy Equal
Proportion -
The Unemployment Gini + . - Inconclusive

Cross-Sectional Regression:

Method I ~ n/a
Method II + ’ +
Method III + +

Aggregate jLinear Model -

Macro Model

Employment Income - v+
Interésf}iﬁggme n/a’ Inconclﬁsive
Transf%; Income + B |
£ . ‘
Otheﬁ/lncome n/a . nil-
Total Income Inconclusive § 4

It will be seen frém the above that four of the
five methods used lend some support to the theory that increas-
es'in the unemployment rate tend toward a lesseningcof equali-
ty of income distribution. In the case of inflation, two of

the methods indicate a negative correlation between the infla-

o
o
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A\
‘tion rate and increasing income equality, two indicate a posi-

S

tive correlation, and one is inconclusive. However, methods
3 and 5 provided mﬁch strongér correlations on the positive
side than did methods 1 and 4 on the negative side. Thus the
weight of the evidence éeems'ta~fayour-theﬂtentative conclu-
sion that inflation, during the:time‘period:studied, tended

to promote greater income equality. The results obtained by

uge of -the Macro Model suggest that this outcome is mainly

the proportionally larger gains in employment income d:j

made by lower income groups.

Given the gene§al weakness of the results, it is
perhaps approprfate to eggmine the main shortcomings of the
analysis. This will help to reveal the nature of the problems
associated with determining the impacts of unemployment and
inflation on income distribution.. The chief shortcomings,
ih our oﬁhnion are four in number, as follows:

l) The weakness of the Gini ratio as a measure of income
. distribution.
2) The difficulties encouhtered by the use of average unemploy-
Tept rates.*®
3) The non-specification of the effect of government redistri-
butive policies in the analysis (except to some extent in
the.Macro Model). -

4) The inability to quantify, and thus take into consideration,

the effect of changes in the work force brought about by
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by a growing population and changes in labour force parti-

cipation rates.

Each of these shortcomings will now be discussed
» .

turn. -

v
Th& use of a one-number measure of income equality, such

as the Gini ratio, greatly restricts the analysis in that
it may hide as much as it reveals;, As an average measure
it tells us nothing about individual income shifts but
only about net shifts. For instance, if, due to inflation,
the incomes of individuals on figgg/ﬁncomes were to fall,
while employment earnings were to rise, this would not
necessarily change the distribution of incgme as shown

by the Gini ratio. Yet, surely the individuals so affected
would rightly regard the change as a change ‘in, the distri-
bution of income. Considerable polarization of the income
structure could conceivébly take place, with little or no
change in the Gini ratio, providing that the changes were
approximately off—setfing. The relatively more signifi-'
cant‘results of the Macro Model are in part due to the

fact that income changes are focused on}directly;rather

than via the Gini ratio.

+

'

The use of the average unemploiﬁent rate creates problems

of a type similar to those created by use of the Gini Ratio.
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‘An underlying assumption of the analyses undertaken in this
paper is that any change in the unemployment rate affects
all income groups to the same degree, regardless of the’
level of employment. 'But it seems doubtful that this
assahption is really warranted. For instance, aﬁ increase
of one percent in the unemployment rate when unemployment
is at four percent to begin w1th probably affects dlfferént
income groups than does a one percent increase when unempLoy—
/
ment is at eight percent. Moreover, average unemploymentf
rates conceal the fact that nnemployment affects differ?ﬂt
socio-economic groups depending upbnrits cause. The saﬁe
averade unemployment rate arising from a general recess@on
affects a different set of;individuals than it does if it
_arises from depressed conditions in a specific area or a}
specific indugtry. better analysis wouid,result from the
use ef incom —epeeific unemployment rates but these rates
appear to be nowhere availab%e and- the attempt we made at
generating such rates introduced a bias as indicated in

method #1, "Normalizing by Equal Proportion."

N

Government rédistributive policies clearly affect the dis-
tributr;n‘oﬁ\income. Some of these may not be identified
in income statistics but the main ones, such as unemployment
benefits, pension income, and family allowances are included
in Transfer incc‘)m‘; A priori, it is reasorelable to- expect

s> that redistributive policies will be undertaken i f response
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to the undesirable effects of:.unemployment and inflatiorn on

the d%stribution of income, and, in fact, K we know that UIC ‘~‘

.

)
benefits increase with increasing unemployment and that the
0ld Age and Canada Pension are indexed to éompensate for
inflation. Changes in income tax do not affect our data

which is' ased on "total income" prior to any adjustments

for exemptions or tax. To the extent that redistfibutive
policies achieve their goal, they neutralize the effect of

unemployment and inflation on income distribufion.h’lt seems

>

clear that, to some extent at least, this accoupts for the
remarkable stability of the income distribution as‘evidéné
ced by the Gini ratios for the years 1966 tor1976 (see.page‘
35). Only the Macro-Model methodology diéaggfegateswingome

and the summary Jf results in this section indicates that

A

g

rising'hnemployment results in a mQre equal distribution of

\

transfer income, perhaps as a resul .of:UIC benefits
reaching a wider spectnﬁm of income groups.. On the other *
i Y .

' \
hand, inflation is negatively correlated with the redis-

tributional impact of transfer income suggesting that

5

_increases in UIC benefits, pensions and family allowances,

whether by indexing, or by periodic government decision,‘
tend to have favoﬁred the higher income classes. These
findings are not inconsistent with the_theory that gdvern—
ment redistributive policies tend toward}maintaining the

stability of income distribution. A detailed study of allQ

o

Ry

\’&.
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government redistributive policies would shed more light
EN A

on this matter but is beyond the scope of this paper.

4) Over the ten year perioduétudiéd, the labour force has

increased signifigahtly in number,idue both to population
growth, and ihoréased;participatién'rates as .a higher
percehiagé of the female bopulation become gainfullyj
/ employed. %hé signifiéance of this phenomena tends to

terminate for the distribution of income, as, it

may gffect it, both in the direction of -making it more

al: and in the diréction of making it leés equal, é%
one énd the same time. As new workers register with Man- ‘
power for jobs, but aré not eméloyed, they contribute to

a rise in the unempioyment rate,vbut,'since these indivi- ,
duals have no recorded income, the distribution of income
remains unchaﬁged. Consequently, the impact of unemploy-
ment on the "true" .distribution of income{is uﬁderstated”
On %he other hand, as %hese new wérkers-enter the laboug
fopce, they tend to feduce the unemployment. rate, but,

since most of them entér at or near the bottom of the

income ladder, the distribution of income tends to become
less equal. This generates the counter-intuitive result

of falling unemployment assocliated with greater income
inequality. This general problem is not easily solved
using taxation data as there is no clear way to reconcile

the labour force with those filing tax returns.

)



(:/ In eonclusion,‘this ahalysis‘of the effects of
un mpleyment ahd inflation on tﬁe distribution of income
sul gests that the redlstrlbutlons whlch do take place cut
across income groups and are frequently_offsettlng ‘with regard
to their net aggfegate effect Thisf of’course, does not -
mean that they lack 51gn1f1cance for the 1nd1v1duals con- *°
cerned, To - ‘the extent that these individuals can be identi-
fied on some consisteat basis[.it becomes important from a
ﬁolicy viewpoint that a frdttfﬁl avéﬁue;for farther research
may lig ia examining what happens to iﬁcomé, b}zeﬁﬁTGEi of

a sample of individual income receivers over tine.

In the macro-sense our analyses f%dicate that
~ N “ )

during 1966-76, despite substantial increaseeiin both the un-:
employmeﬁt and inflatien rates, the distribution of inbome” 
remained virtually unchanged.\ There is no evidence to‘euggest
that low income groups have suffered a deterioration o%:their
relative positiqn-on the income ladder because of inflation.
In fact the evidence seems to be rather the reverse. This,
however, indicates no great improvement in income distribution
in Canada (assuming that we consider an improvement to be a
more even distribution). In summary; the overall analysis
supports the hypothesis that, for a variety of reasons, infla-

tion had little or no effect on the distribution of personal

1 ,
income during the period 1966-76. {/ﬁ»"\\
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