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Abstract 

For two decades &he Canadian economy has experienced 

persistent inflation. This thesis attempts to ascertain the 

impact of this inflation on the distribution of personal 

income during the period 1967-1976. A major parf of the 

problem has been to disentangle the effects of changes in the 

rate of unemployment on income from the,effects of inflation' 

s 
on income. To cope with this problem, five separate methbdo- 

logies are used. These methods involve various applications 
# 

of Lorenz Curves(Gini Coef ficiqnts and o f  regression' analyses. 

While none of the methods prove to be entirely satisfactory, ' 

- they collectively suggest some tentative conclusions regarding 

the impact of inflation on personal income'.,- Perhaps more 

importantly, they serve to point out some' of the difficulties 

and complexities inherent in any attempt to deal with macro . . 

data. These difficulties are pointed out. 

The general conc1,usPon of this thesis is that, 

despite very substantial increases in both the rate of infla- 

tion and'the- overall rate of unemployment d,uring the period, 

there is no conclusive "evidence to indicate t 5-1 at inflation - $. 

-7. 

had any s'ignificapt impact upon the distribution of income 

in Canada. 
?, 
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During' the 1970's inflation has become touted as 
- 

m e  world's number one economic problem. Although inflatibn 
+ 

has various distributional, efficiency and stability effects 

on the economy, the one that most directly concerns people-is 

the effect of inflation on personal income in terms of purchas- 
i 

ing power. As prices rise, all segments 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 is struggle is exemplified most clearly 

in those so~ieties~that suffer.from "stratq" inflation (defined 

as averaging a 30% ipcrease, or more, in prices per annurn) 

such as Brazil, Argentina and Chile. In these countries there 
1 

appears to be a high degree of inflation-related social 

conflict. In the developed market economies .of Europe and 

North America, by contrast, the inflation rate is much less, 

as are also the inflation-related social tensi"ons, which ' . 
' 

manifest themselves chiefly in the form of. strikes, taxpayer 

revolts, and the growth of consumer protection *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 

this attempt a maj6r problem issto separate the effect of 

the level of e ployment 'on income 'from theef fect 'of irif lation t 1 --- \,, 
>\ 

' ,  \: 
-\,. 



on income. In order to cope with the problem, five different 

techniques have been made use of. Three of these are based 

on adjustments to the data to eliminate the impact of unemploy- 
' \ 

ment while the remain%ng two use regression analysis to-estimate 

the relevant impacts of unemployment and inflation. 
* a 



SECTION I - REVIEW OF THE LITERATURE 
-- h L 

The literature on inflation is enormous and, in 

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

tion on income and wealth. Many of these studies, such as 
a 

those by Bach and Ando (1957) and,by Friedman (1974) show that, 

during inflation, massive transfers of income and wealth take 

5 place from creditors to debtors, but o not make clear how P 
various socio-economic groups are effected. Since nearly all 

economic units (persons, firms, etc.) are both creditors and 

debtors at one and the same time, the net results of these 
. J 

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 unemployment tends to bear hardest on lower income groups 

(the young, the unskilled, the female worker), rather than 

affecting all income coups equally, it is obviously an 
important factor in the cause of changes in relative income 

shares. In fact, it ha; been argued by one writer (Lekachrnan, 

1977) that full employment will do more toward redistributing 

income in an equitable manner than all other government policies 
I 

\ 'i put together. But fhe concern of this paper is, primarily, 

with the effects of inflation on personal' income as distinct 

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? 

Two writers with rather different views on the 
'i 

eff$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 effects of inflation on 

income. According to Tobin inflation stimulates employment 

.3& c by bringing about a uniform reduction in real wages. As Tobin . 

writes, "A general rise in prices is a neutral and universal 

method of reducing real wages; the only method in a decentra- 

lized and uncontrolled economy." Holzman contests the neutra- 
h 

lity of this process, suggesting that those with greater 

economic power are better able to protezt 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 overlapping group consisting of the aged, retired, low 

income and asset families and individuals." The conclusions 

of this paper provide some evidence on this matter. 

Since the five techniques used, in this thesis, to 
-?b 

determine 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 okher investigator, as far as is known, 



has  used t h e s e  methods, i t  i s  n o t  p o s s i b l e  t o  rev iew t h e  

exper ience  of o t h e r s  u s i n g  them. This  review,  t h e r e f o r e ,  w i l l  

c o n s i s t  of t he  f i v e  a r t i c l e s  which were f e l t  t o  be most p e r t i -  

n e n t .  This  r e p r e s e n t s  approximately  a  15% sampling of t h e  
1 
1 

a r t i c l e s  re-&. The f i v e  h d y s  t o  be reviewed a r e ,  i n  o r d e r ,  
'-1 

those  by Kesse l  and Alchian (1962) ;  ~ C ~ k i s  (1975) ;  Pesek (1960) ;  
- 

Bath and Ando (1957) ; and t h e  Economic Counci l  of Canada tip@, . 

w e  a r t i c l e  by Kesse l  and Alchian c o n s t i t u t e s  a t h e o r e t i c a l  

framework r e l a t i v e  t o  t h e  i m p l i c a t i o n s  o f  i n f l a t i o n . '  The 

P a g l i n  a r t i c l e  i l l u s t r a t e s  t h e  use  of a  methodology which i s  

l a t e r  adapted i n  t h e  ca se  of t he  methodology e n t i t l e d ,  t h e  

Unemployment G i n i ,  The Pesek a r t i c l e  d e a l s  wi th  i n f l a t i o n  as a 

r e g r e s s i v e  t a x .  The Bach and Ando a r t i c l e  d e a l s  w i th  t h e  

i n f l u e n c e  O f  i n f l a t i o n  on income d i s t r i b u t i o n  i n  t h e  United 

d t a t e s .  F i n a l l y ,  t he  Economic Counci l  of  Canada a r t i c l e  d e a l s  
I 

with  t h e  e f f e c t  of  i n f l a t i o n  on income d i s t r i b u t i o n  i n  Canada 

d u r i n g  t h e  major p a r t  of t h e  same time pe r iod  d e a l t  wi th  by t h e  

t h e s i s .  

The o b j e c t  of  t h e  a r t i c l e  by Kesse l  and Alchian i s  

t o  d e r i v e  t h e  t h e o r e t i c a l  i m p l i c a t i o n s  of  i n f l a t i o n .  Kessel  
f 

and Alchian d i s t i n g u i s h  between a n t i c i p a t e d  and u n a n t i c i p a t e d  

i n f l a t i o n  and d e f i n e  " a n t i c i p a t e d "  and " u n a n t i c i p a t e d "  i n  terms 

of t h e  market phenomena impl ied  by t h e  p o s t u l a t e  t h a t  p r i c e s  

a r e  expected t o  r i s e  or, a l t e r n a t i v e l y , t h a t  t h e  contemporaneous 

l e v e l  of p r i c e s  is  expected t o  p e r s i s t .  - C 



I n f l a t i o n  i s  d e a l t  w i t h  as a t a x  o n  money ( s i n c e  it 

r e d u c e s  t h e  r ea l  v a l u e  o f  nomina l  money b a l a n c e s )  a n d  i n  t e r m s  

o f  t h e  e f f e c t  t h 2 t  i n f l a t i o n  h a s  o n  t h e , d e m a n d  f o r  money. 

Whi l e  money, r e l a t i v e  t o  o t h e r  a s s e t s ,  y i e l d s  no  e x p l i c i t  

income stream, i t  compe te s  w i t h  o t h e r  a s s e t s  b e c a u s e  o f  i t s  

s e r v i c e s  a s  a  hedge  a g a i n s t  r e l a t i v e  p r i c e  c h a n g e s  a n d  b e c a u s e  

o f  i t s  n e a r  z e r o  t r a n s a c t i o n s  c o s t .  The e f f i c i e n c y  w i t h  which  

money p e r f o r m s  t h e s e  f u n c t i o n s  i s  a d v e r s e l y  a f f e c t e d  by i n f l a -  

t i o n ,  which i n c r e a s e s  t h e  c o s t  o f  h o l d i n g  money and  r e d u c e s  

t h e - d e m a n d  f o r  i t .  Hence,  d u r i n g  i n f l a t i o n ,  t h e r e  i s  a  move- 

ment  f rom money t o  s u b s t i t u t e s  f o r  money - n o t a b l y ,  r e a l  

assets  a n d  i n t e r e s t  b e a r i n g  s e c u r i t i e s .  

Kessel and  A l c h i a n  g o  on  t o  d e a l  w i t h  t h e  e c o n o m i c s ,  

f i r s t  o f  u n a n t i c i p a t e d  i n f l a t i o n ,  t h e n  t h e  t r a n s i t i o n  f rom 

u n a n t i c i p a t e d  t o  a n t i c i p a t e d  i n f l a t i o n ,  and f i n a l l y  t o  f u l l y  

a n t i c i p a t e d  i n f l a t i o n .  

I n  an  u n a n t i c i p a t e d  i n f l a t i o n  p r i c e s  r i se  g e n e r a l l y  

b u t  i n t e r e s t  ra tes  f a i l  t o  r ise enough t o  m a i n t a i n  p r e - i n f l a t i o n  

economic  r e l a t i o n s  be tween  d e b t o r s  and c r e d i t o r s .  A s  a  r e s u l t ,  

t h e r e  a r e  w e a l t h  t r a n s f e r s  f rom n e t  monetary  c r e d i t o r s  t o  n e t  

mone ta ry  d e b t o r s ,  p l u s  t h e  income e f f e c t s  a s s o c i a t e d  w i t h  t h e s e  

w e a l t h  t r a n s f e r s .  

I n  t h e  t r a n s i t i o n  p e r i o d  f rom u n a n t i c i p a t e d  t o  a n t i -  



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 money holders adjust to the increased 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. 

- During ongoing, anticipated inflation all the trends 

noted relative to the transition period are continued. Prices 

rise at a constant rate but because of the increasing cost of 

holding money the production costs of industries which employ 

relatively money-intensive fnethod~ of production rise and their 
A- 

* 
profitability falls which employ less 

money-intensive methods. In the long this difference in 

profitability implies a shift of resourc& 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 proquction to become 
t 



more capital-intensive. Hence, the demand for lab-r falls 

and real wages decline. 

As far as inflation-caused changes in the distribu- 

tion of income and wealth are concerned the theory set forth 

in this article seems to imply: 

1) That interest rates will suffer a relative decline in real 

terms. This decline will be greater 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-intensive to 

capital-intensiveindustry real wages will suffer a decline. 

3) That due to the community's increased preference 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 been the case. 

I 

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 analysis, over- 
B 

specifies the conditions of equality when used with annual 



% income d a t a .  

'i 
P a g l i n ' s  argument  i s  t h a t ,  assuming no economic 

g rowth ,  t h e  4 5  d e g r e e  l i n e  i m p l i e s  a  f l a t  ( e q u a l )  age-income 
Y 

p r o f i l e  a s  one  o f  t h e  n e c e s s a r y  c o n d i t i o n s  f o r  income e q u a l i t y  - I 
a n  i m p l i c a t i o n  which i s  q u i t e  unwarranted .  A s  a n  a l t e r n a t i v e ,  

P a g l i n  p r o p o s e s  a  new f u n c t i o n  g e n e r a t e d  on a  more c a r e f u l  and , 

e x p l i c i t  d e f i n i t i o n  o f  p e r f e c t  e q u a l i t y .  T h i s  r e s t r u c t u r i n g  

i s  based on t h e  p remise  t h a t  s a t i s f a c t o r y  c o n d i t i o n s  f o r  p e r f e c t  

e q u a l i t y  imply e q u a l  l i f e t i m e  incomes b u t  n o t  t h e  f l a t  age- 

income p r o f i l e  i m p l i e d  by t h e  4 5  d e g r e e  l i n e .  T h a t  i s ,  , a l l  , 

f a m i l i e s  would have  t h e  same age-income p r o f i l e s .  

P a g l i n  g e n e r a t e s  t h e  new r e - f e r e n c e  l i n e  ( t o  r e p l a c e  

t h e  4 5  d e g r e e  l i n e )  by t a k i n g  a v e r a g e  f a m i l y  income i n  e a c h  

a g e  g roup  and t h e n  r a n k i n g  t h e  g roups  by mean income. A s  

migh t  be e x p e c t e d ,  t h e  o l d  and t h e  young a r e  c l u s t e r e d  n e a r  

t h e  bot tom. From t h i s  r a n k i n g ,  P a g l i n  g e n e r a t e s  a  Lorenz 

Curve and G i n i  C o e f f i c i e n t .  P a g l i n  c a l l  t h i s  Lorenz Curve 

t h e  "P" Curve d e n o t i n g  . . p e r f e c t  e q u a l i t y  of  l i f e t i m e  e a r n i n g s  

and t h e  r e l a t e d  G i n i  C o e f f i c i e n t  i s  r e f e r r e d  t o  a s  t h e  Age- 

G i n i .  The a r e a  l y i n g  between t h e  s t a n d a r d  Lorenz Curve and 

t h e  new "P" Curve becomes t h e  measure o f  income d i k t r i b u t i o n  

i n e q u a l i t y  and i s  r e p r e s e n t e d  by t h e  Lorenz-Gini  minus t h e  
$4 , 

Age-Gini. T h i s  new G i n i J P a g l i n  modes t ly  c h r i s t e n s  " t h e  P a g l i n -  

G i n i " .  



One third of the income inequality indicated by 

1972 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-Gin& 

showed a decline in income inequality of some 23 percent. 

This compares to no chaige in income distribution using the 

standard Gini. 
5 L  

I j. 

In summary, Paglin's method defines perfect equality, 

&+. 
,&& - . at any point in time, as equal incomes for all families at the 

J same stage in their life'cycle, but, not necessarily equal 

incomes between different age groups or equal lifetime earnings 

1' 
between different generations. In conclusion, ~aglin 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. 
F 

C L 

In our third study Pesek compared the burden of 

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



t i v e  o f  a n  i n c r e a s e  i n  income t a x e s  o r  t h e  i m p o s i t i o n  of  a 

s a l e s  tax w i t h  f o o d  t a x a b l e  and w i t h  food  non- t a x a b l e .  Pesek  

p o i n t s  o u t  t h a t  Bach and Ando's  (1957) c o n c l u s i o n ,  t h a t  eve ry -  

body l o s e s  by i n f l a t i o n  i n  p r o p o r t i o n  t o  h i s  n e t  monetary  

a s s e t s ,  i s  n o t  f u l l y  s a t i s f a c t o r y  because  i t  r e s t s  on t h e  

a s s u m p t i o n  t h a t  t h e  a l t e r n a t i v e  t o  t h e  burden  o f  i n f l a t i o n  i s  

no b u r d e n  a t  a l l ,  I n  a c t u a l  f a c t ,  s i n c e  i n f l a t i o n  i s  a 

phenomenom which s e r v e s  t h e  purpose  o f  e q u i l i b r a t i n g  s u p p l y  

and demand, t h e  a l t e r n a t i v e  f a c i n g  t h e  p u b l i c  i s  whe the r  t o  

b e a r  t h e  c o s t  o f  i n f l a t i o n  o r  some a l t e r n a t i v e  economic p o l i c y  

d e s i g n e d  t o  a c h i e v e  e q u i l i b r i u m ,  f o r  example d i r e c t  c o n t r o l s  

o r  monetary  o r  f i s c a l  p o l i c y .  P e s e k ' s  a r t i c l e  e s t i m a t e s  t h e  

r e l a t i v e  impact  on v a r i o u s  income g r o u p s  ( a n d  hence  on  t h e  

d i s t r i b u t i o n  o f  income)  o f  i n f l a t i o n  and t h e  t h r e e  a l t e r n a t i v e  

t a x  s t r a t e g i e s .  

I n  o r d e r  t o  make t h e  problem o f  compar ison  manage- 

a b l e ,  Pesek  makes s i x  s i m p l i f y i n g  a s s u m p t i o n s ,  

t h a t  t h e  s u p p l y  of  goods  i s  p e r f e c t l y  i n e l a s t i c ,  i . e .  t h e  

demand f u n c t i o n  i s  based  on t h e  q u a n t i t y  t h e o r y  o f  money. 

T h i s  means t h a t  t h e  marke t  w i l l  r e a c h  e q u i l i b r i u m  i f  t h e  

p u b l i c  l o s e s  a g i v e n  number o f  r e a l  d o l l a r s ,  r e g a r d l e s s  o f  

whe the r  t h e  l o s s  i s  caused  by a p r i c e  i n c r e a s e  o r  b y  a n  

i n c r e a s e  i n  t a x e s ;  

t h a t  t h e  t a x e s  'imposed as a n  a l t e r n a t i v e  t o  i n f l a t i o n  would 



be such as t o  l e a v e  unchanged t h e  plr_oportion of t he  t o t a l  

income o r  s a l e s  t a x e s  pa id  by each income group;  
tk 

n e g l e c t  of  t h e  f a c t  t h a t  a g e n e r a l  p r i c e  i n c r e a s e  would 

push some.tax payers  i n t o  a h ighe r  income-tax b r a c k e t ;  

t h a t  t he  e n t i r e  s a l e s  t a x  i s  passed t o  t he  consumer; 

t h a t  the  p u b l i c  ho lds  "composite s h a r e s "  i n  which a l l  t he  

s t o c k s  i n  e x i s t e n c e  p a r t i c i p a t e  p r o p o r t i o n a l l y  ( i n s t e a d  

of ho ld ing  s h a r e s  of v a r i o u s  c o r p o r a t i o n s ) .  This  assumption 

i s  made i n  view of t h e  f a c t  t h a t ,  whi le  t h e  c o r p o r a t e  s e c t o r  

as a  whole is  i n f l a t i o n - p r o o f ,  many s p e c i f i c  c o r p o r a t i o n s  

a r e  n o t .  This  avo ids  t h e  need t o  c o n s i d e r  t h a t  some income 

r e c e i v e r s  hold a h i g h e r  p r o p o r t i o n  of i n f l a t i o n - p r o o f  s h a r e s  

t han  o t h e r s ;  

t h a t  changes i n  t he  r a t e  of i n t e r e s t  r e s u l t i n g  from i n f l a t i o n  

o r  t a x a t i o n  can  be i g n o r e d o  

Pesek compares t h e  c o s t s  of t he  f a u r  & t e r n a t i v e s  - 
7 

i n f l a t i o n  a t  1%; a n  e q u i v a l e n t  i n c r e a s e  i n  income t a x ;  an 

e q u i v a l e n t  i n c r e a s e  i n  s a l e s  t a x  ( i n c l u d i n g  f o o d ) ;  an  equiva- 

l e n t  i n c r e a s e  i n  s a l e s  t a x  ( exc lud ing  f o o d ) ;  - 5s t h e s e  a l t e r -  

n a t i v e s  impinge on v a r i o u s  income groups .  Pesek proceeds  as 

f o l l o w s .  F i r s t  he l i s t s  monetary a s s e t s  and monetary l i a b i l i t i e s  

by f ami ly  income groups ( i n  t h e  D'nited S t a t e s )  and ,  by s u b t r a c -  

t i o n ,  a r r i v e s  a t  n e t  monetary a s s e t s  of each group.  He then  

a p p l i e s  a one p e r c e n t  P n f l a t i o n  r a t e  t o  t h e s e  n e t  a s s e t s  i n  
,- 



o r d e r  t o  c a l c u l a t e  . t h e  p o t e n t i a l  c a p i t a l  l o s s  o f  e a c h  income 
% 

g r o u p .  The t o t a l  c a p i t a l  l o s s  f o r  a l l  income g r o u p s  combined 

i s  c a l c u l a t e d .  Pesek  t h e n  " imposes"  a n  a l t e r n a t e  income t a x  

d e s i g n e d  t o  c o l l e c t  a n  amount e q u a l  i n  t o t a l  t o  t h i s  same 
i -Y 

c a p i t a l  l o s s  and shows how t h i s  would be d i s t r i b u t e d  among t h e  

v a r i o u s  income g r o u p s .  Using  a n  a n a l a g o u s  p r o c e d u r e  he t h e n  
3= 

r a i s e s  t h e  same t o t a l  amount by means of a s a l e s  t a x  w i t h  food 

t a x a b l e ,  a n d ,  a g a i n ,  by a s a l e s  t a x  w i t h  food  non- taxab le .  
? 

F i n a l l y ,  he i s  a b l e  t o  p r e s e n t  a t a b l e  comparing t h e  c o s t  t o  

e a c h  income g r o u p  o f  a  one p e r c e n t  i n f l a t i o n  compared w i t h  t h e  

c o s t s  o f - e a c h  o f  t h e  t h r e e  a l t e r n a t e  t a x  s t r a t e g i e s .  

The r e s u l t s  o f  t h i s  compar ison  show t h a t  a l l  f a m i l i e s  

w i t h  incomes below $5,000 ( i n  1950)  would pay t h e  l e a s t  if 

e x c e s s  demand p r e s s u r e s  a r e  combat ted  by t h e  use  ~f income 
\ 

t a x a t i o n .  The income g r o u p  r e c e i v i n g  between $5 ,000  and $7 ,500 

would f i n d  i n f l a t i o n  t o  be .  t h e  l e a s t  burdensome t o o l  o f  t h e  

e q u i l i b r a t i n g  p r o c e s s ,  w h i l e  t h e  income g r o u p  r e c e i v i n g  in e x c e s s  

o f  $7 ,500  would p r e f e r  t h e  s a l e s ,  t a x  w i t h  o r  w i t h o u t  food t a x a b l e  

b u t  p r e f e r a b l y  w i t h  food t a x a b l e .  To p u t  t h i s  a n o t h e r  way, 

i n f l a t i o n  p r e s s e s  most h e a v i l y  on t h e  lower  income g roups  and 

t h e  upper  income g r o u p s  and l e a s t  h e a v i l y  on t h e  midd le  income 

g r o u p .  A s  Pesek  comments, some 35 m i l l i o n  f a m i l i e s  o u t  o f  a 

t o t a l  of  49 m i l l i o n s  have a c l e a r  i n c e n t i v e  -to s u p p o r t  . t h e  u s e  

o f  a n  a l t e r n a t i v e  ( t o  i n f l a t i o n )  e q u i l i b r a t i n g  t o o l ,  namely t h e  



14 

use  o f  income t a x a t i o n .  But he b e l i e v e s  t h a t  t h i s  ma j -o r i ty  f a i l  

t o  i n i t i a t e  some t a x  a c t i o n  because  o f  a b a s i c  d i s t r u s t  o f  t h e  

p o l i t i c a l  p r o c e s s  i n v o l v e d .  Moreover ,  g i v e n  a c h o i c e  between 

? i n f l a t i o n  and t h e  w o r s t  o f  t h e  t a x  a l t e r n a t i v e s  o n l y  19 m i l l i o n  

o u t  o f  t h e  49 m i l l i o n  f a m i l i e s  would p r e f e r  any one o f  t h e  

t h r e e  t a x e s  t o  i n f l a t i o n .  An i m p o r t a n t  i n s i g h t  r e v e a l e d  by 

P e s e k ' s  f i g u r e s  ( t o  t h e  e x t e n t  t h a t  r e l i a n c e  may be p l a c e d  upon 

them) i s  t h a t  i n f l a t i o n  i s  more r e g r e s s i v e  t h a n  would be a n  

a l t e r n a t i v e  income o r  s a l e s  t a x .  According  t o  t h i s  f i n d i n g ,  

t h e  lower  income g r o u p s  pay a d i s p r o p o r t i o n a b l y  h i g h  s h a r e  o f  

t h e  c o s t  compared t o  any o t h e r  s o l u t i o n  t o  t h e  problem of  

a t t a i n i n g  e q u i l i b r i u m .  A s h i f t  away from i n f l a t i o n  t o  any one 

o f  t h e  o t h e r  t h r e e  t y p e s  o f  t a x a t i o n  would make t h e  t a x  sys tem 

more p r n g r e s s i  ve . 

Bach and Ando used the  f o l l o w i n g  f o u r  a n a l y t i c a l  

p r o p o s i t i o n s  t o  p r o v i d e  g u i d a n c e  i n  a n a l y z i n g  t h e  r e d i s t r i b u -  

t i o n a l  e f f e c t s  o f  i n f l a t i o n :  

I n f l a t i o n  r e d i s t r i b u t e s  r e a l  p u r c h a s i n g  power from t h o s e  

whose incomes r i s e  more s l o w l y  as a r e s u l t  o f  i n f l a t i o n  t o  

t h o s e  whose incomes r i s e  more r a p i d l y .  

I n f l a t i o n  r e d i s t r i b u t e s  r e a l  p u r c h a s i n g  power from t h o s e  

whose a s s e t s  r i s e  more s l o w l y  i n  p r i c e  as a r e s u l t  o f  

i n f l a t i o n  t o  t h o s e  whose a s s e t s  r i s e  more r a p i d l y  i n  p r i c e .  

I n f l a t i o n  r e d i s t r i b u t e s  r e a l  p u r c h a s i n g  power from c r e d i t o r s  
P 

t o  d e b t o r s ,  when d e b t s  a r e  s t a t e d  i n  f i x e d  d o l l a r  t e r m s .  



4 )  T O  t h e  e x t e n t  t h a t  a c c u r a t e  expec ta  i o n s  of c o n t i n u i n g  5 
i n f l a t i o n  a f f e c t  economic behaviour ,  t he  r e d i s t r i b u t i o n a l  

e f f e c t s  noted above w i l l  tend t o  be nega ted ,  except  where 

*ad justrnent of  terms on econo&c c o n t r a c t s  i s  prevented 
\ 

o r  r e t a r d e d  (by government r u l e s ,  e x i s t e n c e  of  long-term 

c o n t r a c t s ,  unequal  knowled$e,.unequal b a r g a i n i n g  power, - C 

Using l e a d - l a g  theo ry ,  Bach and Ando i n t e r p r e t e d  
.a 

t h e s e  p r o p o s i t i o n s  t o  imply t h a t  wages would lag  behind p r o f i t s  

i n  i n f l a t i o n ,  whi le  r e n t s  and i n t e r e s t  would l a g  behind wages. 

They then  proceeded t o  t e s t  t h i s  t heo ry  a g a i n s t  e m p i r i c a l  
i 

evidence f o r  t he  pe r iod  1939-1952. Cont ra ry  t o  t h e  t heo ry  they 

were t e s t i n g  t h e i r  d a t a  showed t h a t  p r o f i t s ,  r e n t s  and i n t e r e s t  
1 

a l l  lagged behind wages i n  terms of  change i n  s h a r e s  of t o t a l  

- p e r s o n a l  income d u r i n g  t h i s  1 3  y e a r  i n f l a t i o n  p e r i o d .  The 

. l abour  s h a r e  of t o t a l  pe r sona l  income r o s e  by 6% whi le  t h e r e  

w a s  a o  change i n  r e n t a l  incomes' s h a r e ,  a 4% dec rease  i n  t he  
P 

sha re  go ing  t o  i n t e r e s t  income, and a 1% dec rease  i n  co rpo ra t e  

p r o f i t s  a f t e r  t a x e s .  F u r t h e r  t e s t s  of t h e  l e a d - l a g  theo ry  

us ing  changes i n  percen tage  s h a r e s  of t o t a l  n a t i o n a l  income 

and p e r  r e c i p i e n t  income s h a r e s ,  s l i g h t l y  weakened bu t  d i d  no t  

nega te  t h e  conc lus ion  t h a t  p r o f i t s ,  r e n t s  and i n t e r e s t  lagged 
, 

behind t h e  advance i n  l a b o u r  income. \, \ 

Bath 'and Ando then  went on t o  t e s t  t h e  t heo ry  t h a t ,  
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d a t a  f o r  broad income groups t e l l s  us  l i t t l e  about  what may 

be happening t o  t h e  income of  va r ious  sub-groups.  I n  Bach and 

Ando's words " . . . t h e  r e d i s t r i b u t i o n a l  impact  of  i n f l a t i o n  i s  

c l e a r l y  more complex t h a n  i s  o f t e n  sugges ted ,  r e q u i r i n g  

a n a l y s i s 2 c u t t i n g  a c r o s s ,  and through,  t h e  broad f u n c t i o n a l  

income groups t o  i n d i v i d u a l  and s m a l l e r  groups wi th  c l e a r l y  

l a g g i n g  incomes and s u b s t a n t i a l  n e t  c r e d i t o r  p o s i t i o n s ,  no t  

o f f - s e t  by l a r g e  ho ld ings  of v a r i a b l e  p r i c e  a s s e t s . "  

1 n W o u r  f i n a l  ' review t h e  Economic Counci l  of Canada 

examined t h e  e f f e c t s  of  i n f l a t i o n  (and o t h e r  f a c t o r s )  on 

f a m i l y  incomes i n  Canada du r ing  t h e  pe r iod  196911975. T h e i r  
-% 

rev iew w a s  under taken i n  view of t h e  f a c t  t h a t  t h e  Economic 

Counci l  of Canada Act s t i p u l a t e s  t h a t  t h e  Counci l  should 

sugges t  how " a l l  Canadians may s h a r e  i n  r l s i n g  l i v i n g  s t a n d a r d s . "  

Between 1965 and 1975 t h e  average t o t a l  income of  a l l  f a m i l i e s  

i n  Canada r o s e  by 135% b u t ,  s i  d t h e  consumer p r i c e  index  

i n c r e a s e d  by 72%,  t h e  i n c r e a s e  i n  r e a l  terms w a s  about  two 

t h i r d s .  The Economic Counci l  devotes  most of t h e i r  r e p o r t  t o  

t h e  i n f l u e n c e  of demographic-re la ted changes, i n  t h e  Canadian 

p o p u l a t i o n ,  on t h e  d i s t r i b u t i o n  of incomes ( i ~ . e .  t h e  ag ing  of P 

' f a m i l i e s ,  changing f ami ly  s i z e ,  i n c r e a s e s  i n  t h e  number of wage 

e a r n e r s  p e r  f a m i l y ,  e t c . ) .  They a l s o  mention t h e  i n f l u e n c e  of  

o t h e r  f a c t o r s  such as ,  changes i n  t h e  demand f o r  s k i l l s ,  r eg ion - . .  

a1 development, t h e  growth of c o l l e c t i v e  ba rga in ing ,  and 

changes i n  t h e  employment r a t e ,  which l a s t ,  t hey  n o t e ,  may f a l l  
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d i s p r o p o r t i o n a t e l y  on low-income f a m i l i e s  - b u t  t h e y  make no 

a t t e m p t  t o  q u a n t i f y  t h e s e  f a c t o r s .  F i n a l l y ,  and s u b j e c t  t o  

numerous r e s e r v a t i o n s ,  t h e y  do make e s t i m a t e s  o f  t h e  e f Y e c t  

o f  i n f l a t i o n  on incomes ,  e x p e n d i t u r e s  and n e t  a s s e t s  by age  

and income g r o u p  d u r i n g  t h e  p e r i o d  1969-75.  

t h e  methodology used  wa 's  t h a t  o f  d e t e r m i n i n g  t h e  

income/asse t  mix o f  a sample number o f  f a m i l i e s  c l a s s i f i e d ,  

f i r s t  by a g e ,  and t h e n ,  a g a i n ,  s e p a r a t e l y ,  by income c a t e g o r y  
d 

i n  t h e  b a s e  p e r i o d  a n d - t h e n  e s t i m a t i n g  what would happen t o  

t h e s e  f a m i l i e s  o v e r  t h e  s i x  y e a r  p e r i o d .  The Economic Counc i l  

assumed t h a t  t h e  consumpt ion  and s a v i n g s  p a t t e r n s  i n  each  

income/age c a t e g o r y  remained s t a b l e  t h r o u g h o u t  t h e  p e r i o d  - 

t h a t  i s ,  t h a t  t h e  q u a n t i t y  and q u a l i t y  o f  t h e  goods  and 

s e r v i c - e s  t h a t  e a c h  househo ld  bough t ,  s o l d ,  o r  owned remained 

unchanged.  L ikewise  t h e y  assumed s t a b i l i t y  t h r o u g h o u t  t h e  

p e r i o d  i n  t h e  s i z e  o f  t h e  f a m i l y ,  number o f  e a r n e r s  and t h e i r  

o c c u p a t i o n s .  

On t h e  a s s u m p t i o n  t h a t  t h e  p r o p o r t i o n  o f  income 

d e r i v e d  from d i f f e r e n t  s o u r c e s  remained r o u g h l y  c o n s t a n t  

be tween 1969 and 1975 f o r  e a c h  income and age g r o u p ,  t h e  

C o u n c i l  e s t i m a t e d  t h a t  t h o s e  e a r n i n g  incomes o f  $4 ,000  o r  l e s s  

i n  1969 would have doub led  t h a t  f i g u r e  by 1975,  t h a t  t h o s e  

w i t h  1969 incomes i n  t h e  $4 ,000 - $%5,000 r a n g e  would have 

i n c r e a s e d  t h e i r  incomes by 70%, w h i l e  t h o s e  w i t h  incomes o f  



$15,000 and up i n  1969 would have exper ienced g a i n s  of approxi-  
I 

mately  50%. I n  r e g a r d  t o  expend i tu re s ,  t h e  Counci l  found t h a t  

the\*expenditures r e q u i r e d  i n  1975 t o  ma in t a in  t h e  same p r o f i l e  

of nsumption would have been roughly 47% h i g h e r  t h a n  i n  1969 J 9 

f o r  h g  grpups.  I n  t h e  case  of  t he  va lue  of n e t  a s s e  d, t he  

Counci l  found a dec rease  on t h e  o r d e r  of 7-10% f o r  t h e  income 

a 
groups below $4,000 and above $15,000,  and f o r  a l l  age groups 

over  45 y e a r s ,  On t h e  o t h e r  hand, t he  va lue  of t h e  n e t  a s s e t s  

/ of  t h e  m i d d l y n c o m e  groups ($4,000 - $15,000)  and of t h e  age 

groups below 45 y e a r s  i n c r e a s e d  between 5 and 20 p e r c e n t .  

The Economic Counci l  of Canada i n t e r p r e t s  t h e i r  

f i n d i n g s  as fo l lows :  

1) The highest- income group ($15,000 and o v e r )  r e a l i z e d  the  

lowest  r e l a t i v e  g a i n s  on income and s u s t a i n e d  t h e  h i g h e s t  

.@ r e a l  c a p i t a l  l o s s e s  on a s s e t s .  
A 

2 )  The lowest-income group (below $4,000)  s u s t a i n e d  r e a l  

l o s s e s  on t h e i r  a s s e t s  bu t  t h e s e  were p a r t l y  o f f s e t  by I 

r e a l  income g a i n s  gene ra t ed  from en r i ched  t r a n s f e r  payments.:,, 

3 )  Middle-income f a m i l i e s  gained through i n c r e a s e d  income and d 
" 

by an  i n c r e a s e  i n  t h e  va lue  of t h e i r  n e t  a s s e t s  brought 

about  by a  r e d u c t i o n  i n  t h e  r e a l  va lue  of  t h e i r  f i xed  
% 

o b l i g a t i o n s .  

4 )  Ove ra l l  t he  main l o s e r s  from i n f l a t i o n  du r ing  t h e  pe r iod  
L. 

1969-75 were t h e  poores-t and o l d e s t  groups and those  among 
r- 

t he  very  r i c h  who he ld  l a r g e  amoun$s of f i n a n c i a l  a s s e t s .  
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The g a i n e r s ,  on the  o t h e r  hand, were t h e  r e l a t i v e l y  young, 

middle and upper-middle c l a s s ,  e s p e c i a l l y  t hose  who had 

purchased homes p r i o r  t o ,  o r  a t  t he  beg inn ing  o f ,  t he  p e r i o d .  

I n  summary, t h e  l i t e r a t u r e  reviewed throws r a t h e r  
I" 

meager l i g h t  on t h e  e f f e c t s  of i n f l a t i o n  on t h e  d i s t r i b u t i o n  of 

income and,  i n  some i n s t a n c e s ,  t he  f i n d i n g s  appear  t o  be some- 

wha t  c o n t r a d i c t o r y .  There i s  g e n e r a l  agreement t h a t ,  du r ing  

i n f l a t i o n ,  weal th  t r a n s f e r s  t ake  p l ace  from n e t  c r e d i t o r s  t o  n e t  

d e b t o r s  ahd w i t h  t h e s e  t r a n s f e r s  goes a s s o c i a t e d  i n c o m e e f f e c t s .  

I t  seems c l e a r  t h a t  governments, a s  n e t  d e b t o r s ,  a r e  t h e  s i n g l e  

group most e a s i l y  i d e n t i f i a b l e  as g a i n e r s  d u r i n g  i n f l a t i o n .  

But j u s t  how t h i s  t r a n s l a t e s  i n t o  b e n e f i t s  o r  l o s s e s  t o  s p e c i f i c  

income groups i s  much l e s s  c l e a r .  There a l s o  appea r s  t o  be a 
g e n e r a l  agreement s t w e e n  the  t heo ry  a s  s e t  f o r t h  by Alchian 

and Kesse l  and t h e  e m p i r i c a l  f i n d i n g s  of Bach and Ando and t h e  

Economic Counci l  of  Canada t h a t  r e a l  i n t e r e s t  r a t e s ,  and hence 

r e a l  i n t e r e s t  income, s u f f e r  a  r e l a t i v e  d e c l i n e  d u r i n g  i n f l a t i o n ,  

bu t  a g a i n  t h e r e  i s  no c l e a r  i d e n t i t y  between t h i s  phenomenon 

and income c a t e g o r i e s .  

I n  t he  c a s e  of wage and s a l a r y  income, t h e  s i t u a t i o n  

i s  even more confus ing .  According t o  t heo ry  i n f l a t i o n  causes  

a r e l a t i v e  d e c l i n e  i n  money-intensive i n d u s t r i e s ,  and s i n c e  

t h e s e  i n d u s t r i e s  a r e  u s u a l l y  l a b o u r - i n t e n s i v e ,  a r e l a t i v e  

r e d u c t i o n  i n  t h e  demand f o r  l abour  and hence a  1owe.ring of r e a l  



wa-ges. B u t ,  t h e  e m p i r i c a l  f i n d i n g s  of Bach and Ando seem t o  

i n d i c a t e  t h a t ,  d u r i n g  i n f l a t i o n ,  incomes from wages and s a l a r i e s  

have  f o r g e d  ahead  of  income from p r o f i t s ,  r e n t s ,  and  i n t e r e s t ,  

and t h e  f i n d i n g s  o f  t h e  Economic C o u n c i l  o f  Canada ,  wh i l e*  n o t  

c l e a r - c u t ,  a l s o  t 6 n d  t o  s u p p o r t  t h i s  view.  

While much o f  t h e  i n t e r e s t  i n  i n f l a t i o n ,  and t h e  

c o n c e r n  a b o u t  i t ,  s t e m s  from a w i d e l y  h e l d  b e l i e f  t h 2 t  i t  r e d i s -  

t r i b u t e s  income i n  s u c h  a way as t o  make t h e  d i s t r i b u t i o n  l e s ' s  

e q u a l ,  t h e r e  a p p e a r s  t o  be  no s t r o n g  e m p i r i c a l  s u p p o r t  f o r  t h i s  

a rgument  i n  t h e  l i t e r a t u r e .  
- 



SECTION I1 - METHODOLOGY 

The aims of the methodology are two-fold: First 

to determine if there has been a redistribution of income in 

Canada during the decade 1966-76, and especially for the 

period 1972-76, traceable to inflation; 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 
9 )  I 

i 
unemployment, while the remaining two use regression analysis 

to estimate the relevant impacts of unemployment and inflation 

simultaneously. The five methods are entitled: ' :. 

1) Normalizing by E ual Proportion; C 
2) The Unemployment Gini; \ 

f' 
3) Cross-Sectional Regression; 

4) The Aggregate Linear Model; 

5) The Macro Model. 

.-- 
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. 



1) - Normalizing by Equal Proportions 

This method adjusts incomes over a five year period 

to reflect the level of unemployment that existed in the 

I 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 year. 

t The data required are the unewployment rate and 

income by source for each income class. It is assumed that -, 
"5 

only two sources of income are~affected by unemployment - 

that is, employment earnings and unemployment compensation; 

that total earned income, in any income class,~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 'drops by one percent, transfer payments from U.I.C. 
4 

will &ll 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: 
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-> , 

1) ~ e t e ~ i n e  the employment rate for each income class 

in each time period as follows: 

Where : - 

Eij = the employment rate in period i for group j. 

"ij = the unemployment rate in period i for group J. 

2) Adjust employment earnings for changes in the level of 

employment of each group in each period as follows: 

Where : 

A 
YE. . = adjusted employment earnings for group 

11 

j in period i. 

YE = unadjusted employment earnings for group 
i j 

j in period i. 

3) Adjust transfer income from UIC for changes in the 

level of unemployment for each group in each period as 

follows: 

Where: 



R 

"ij 
= adjusted income from UIC in period i for C 

group j, 

"ij 
= unadjusted income from UIC in period i for 

group j. 

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 

impact 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 
4 

time, which can be directly related to the age of the 

earners; Paglin's technique involves generating a Lorenz 

Curve/Gini for a subject group, whose ages are 

known, under the as mption that their life-time earnings C 
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 incofnes in early life, 
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and low incomes during retirement. Since this hypothesis 

assumes that earnings are lower in the early and late years 

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/GPni 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 2s the Unemployment Gini and 

will measure that part of total income inequality due to 

unemployment. 

Again, the data-~equised for this method are the 

unemployment rate and income by source for each income 
G, 

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 UIC;-. - 

( 2 )  That employment income in any income class in proportion- 

al to ghe percentage of the labour force in that class 

who are employed. 

(3) That, likewise, unemployment compensation from U I C  in 

any income class is proportional to the percentage of 

the labour force unemployed in that class. 



(4) That prior to the int,roduction of u employment in the rB 
model 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. 

Where : 

Ei j 
= the employment rate in period i for group J.  

'i j 
= the unemployment rate in period i for group j. 

(2) Adjust earned income to reflect full employment. 

Where: 

V 

YEij 
= adjusted employment earnings of group j in 

period i, assuming full employment. 

yEij 
= unadjusted employment earnings of group j 

in period i. 

(3) Determine employment income at full employment as 



4 
a p r o p o r t i o n  of f u l l  employment t o t a l  income 

Where: 

YEij = employment income as a p r o p o r t i o n  o f - t o t a l  

income i n  p e r i o d  i f o r  g roup  j assuming 100 

p e r c e n t  employment. 

YTij = 
t o t a l  income i n  p e r i o d  i f o r  g r o u p  j .  

Y U i j  = t r a n s f e r  income from UIC f o r  g r o u p  j i n  p e r i o d  i .  
3 

( 4 )  Determine t r a n s f e r  income from a c t u a l  UIC as a p ropor -  

t i o n  o f  employment-income a t  100 p e r c e n t  employment. 

Where: 
'\ / 

U i j  = U I C  t r a n s f e r  income as a p r o p o r t i o n  o f  t o t a l  

income.  

(5) Determine t h e  a d j u s t e d  g r o u p  income s h a r e .  

. . . . . .  f o r  i = 1,2,3 n 

. . . . . .  j = 1,2,3 m 

Where : 



- 
Gsij 

= the adjusted group income shares. 

Gs i j 
= a constant for all i, j, if all groups are of 

equal size. Otherwise equal to the proportion 

of the population represented by the group. 

,AA 
This step adjusts the group share to account for the fact 

that there is not full employment. This is accomplished i, 

by subtracting the income lost due to unemployment and 

adding the income received from unemployment insurance 

benefits. 
9 

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

total income. 

Where : 

A 
GSij = adjusted group income as a percentage of total 

income. 

h 
On the basis of the adjusted group income shares. GSij, it 

is now possible to trace out a Lorenz Curve depicting the 

distribution of income resulti g solely from unemployment P 
in any time period and to calhulate the Unemployment Gini. 

I 

By simple subtraction of the.Unemployrneht Gini from the 

relevant total Gini a third Gini Coefficient is generated 

which excludes the impact of unemployment on thexdistribu- 

tion of income. Intertemporal changes in this third Gini 



Coefficient are assumed to 

3.) Cross-Sectional Regression 

The intent of this 

be due to inflation. -??-. 

method is to isoJate 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 unemployment rates by 

age groups and income by age and income level. It is 

assumed : 

(1) That the impact of any given change in the unemployment 

rate on the,distribution of income, within any specific 

p 
age group,;ls 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 analysis to those groups where employment income is 

a more stable proportion of total income and thus 
2' 

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 



g r o u p 6 b u t  t h i s  concern i s  l i k e w i s e  minimized by r e s -  

'- t r i c t i n g  t h e  a n a l y s i s  t o  t hose  between 25 and 55 y e a r s  

o f  age.  

The procedure  i s - a s  fo l lows :  

(1) Regress  changes i n  t h e  d i s t r i b u t i o n  of income over  t ime,  

a g a i n s t  changes i n  - the  a g e - s p e c i f i c  upemployment rat$> 
r> 

over  t ime .  

Gik = t he  Gin i  C o e f f i c i e n t  f o r  age group B i n  pe r iod  i. 

Uik = t he  unemployment r a t e  f o r  age group k i n  pe r iod  i. 

TI = dummy v a r i a b l e  equa l  t o  one f o r  t h e  first pe r iod  

and ze ro  f o r  alq o t h e r s .  

T2 = dummy v a r i a b l e  e q u a l - t o  one f o r  t h e  second pe r iod  

and ze ro  f o r  a l l  o t h e r s .  

T = dummy v a r i a b l e  equa l  t o  one f o r  t h e  t h i r d  pe r iod  3 
and ze ro  f o r  a l l  o t h e r s .  

T4 = dummy v a r i a b l e  equa l  t o  one f o r  t h e  f o u r t h  pe r iod  

and ze ro  f o r  a l l  o t h e r s .  

( 2 )  Regress  changes i n  t h e  d i s t r i b u t i o n  of income over  time 

a g a i n s t  changes i n  t h e  age - spec i f i c  unemployment r a t e  

and t h e  i n f l a t i o n  r a t e  over t ime.  



- 
Gi+l ,k - G i k  - a(Ui+l ,k - Uik), + b l i+ l  

Where : 
! 

I i+l  = t h e  i n f l a t i o n  r a t e  i n  p e r i o d  i+l 

( 3 )  Fiegress changes i n  t h e  d i s t r i b u t i o n  of  income over  t ime 

a g a i n s t  changes i n  t he  unemployment r a t e  and t h e  i n f l a -  

.- t i o n  r a t e  over  t ime .  
, ? 1 

- 
Gi+l, k - G~~ - a ( U i + l  - ~ $ 1  + b ~ ~ + ~  + cS1 + dS2 + eS 3 

i = l , 2 , 3 . .  .... n 

k  = l , 2 , 3 ,  ..... m 

Where : 

S1 = dummy v a r i a b l e  equa l  t o  one f o r  age group  25-34 

and ze ro  f o r  a l l  o t h e r  age groups .  

S2 = dummy v a r i a b l e  equa l  t o  one f o r  age group 35-44 

and ze ro  f o r  a l l  o t h e r  age groups.  

S  = dummy v a r i a b l e  equa l  t o  one f o r  age group 45-54 3 
and ze ro  f o r  a l l  o t h e r  age groups.  

4 )  The Aggregate L i n e a r  Model 
a 

This  t echnique  i s  t h e  most d i r e c t  approach t o  

s e p a r a t i n g  t h e  impact  of i n f l a t i o n  from t h e  impact  of 

unemployment i n  t h e  G i n i  C o e f f i c i e n t .  I t  c o n s i s t s  of 

r e g r e s s i n g  changes i n  t h e  Gin i  C o e f f i c i e n t  a g a i n s t  t h e  

i n f l a t i o n  r a t e  and changes i n  t h e  unemployment r a t e .  I t  

d i f f e r s  from the  preced ing  Cross -Sec t iona l  Regress ion  



t echnique  i n  t h a t  i t  d e a l s  wi th  aggrega te  changes i n  the  

Gini  C o e f f i c i e n t  r a t h e r  t han  a g e - s p e c i f i c  changes.  I n  

o r d e r  t o  gene ra t e  e s t i m a t e s  of  s u f f i c i e n t  accuracy  t h e  

a n a l y s i s ,  must be extended t o  cover  a t i m e  pe r iod  of a t  
k 
i 

l e a s t  t e n  y e a r s .  The d a t a  requi rements  a r e ,  a g a i n ,  unem-ploy- 

ment and i n f l a t i o n  r a t e s ,  p l u s  aggrega te  income subdivided 

by income s i z e .  

The assumptions  under ly ing  t h i s  method a r e :  

1) t h a t  t he  i n f l a t i o n  r a t e  and changes i n  t h e  unemployment 

r a t e  a r e  independent  of one ano the r ;  

2 )  t h a t  the  r e l a t i o n s h i p  between t h e  dependent and indepen- 

den t  v a r i a b l e s  has  been s t a b l e  over  t h e  t ime pe r iod  

ana lysed .  

The procedure  i s  as fo l lows :  

1)  Regress  changes i n  t h e  d i s t r i b u t i o n  of income over  time 

a g a i n s t  t h e  l e v e l  of  i n f l a t i o n  and changes i n  t he  l e v e l  

of unemployment. Unemployment has  a "one-shot" e f f e c t  

by moving t h e  unemployed from one p o s i t i o n  on the  income 

s c a l e  t o  a n o t h e r .  Thus i t  i s  t h e  change i n  t h e  l e v e l  

of  unemployment t h a t  causes  change i n  t he  income d i s t r i -  

b u t i o n .  I n f l a t i o n ,  on the  o t h e r  hand, has  a cont inuous 

impact  on t h e  d i s t r i b p t i o n  o f  income s i n c e  people  a r e  

never  a l l  e q u a l l y  a b l e  t o  a d j u s t  t o  i t .  Therefore ,  i t  



i s  the-  l e v e l  o f  i n f l a t i o n  t h a t  causes  r e d i s t r i b u t i o n  of 

income and n o t  t he  change i n  l e v e l .  

Where : 

Gi = t h e  Gini  r a t i o  f o r  pe r iod  i .  

Ui = t h e  unemployment r a t e  i n  pe r iod  i .  

Ii = t h e  i n f l a t i o n  r a t e  i n  pe r iod  i .  

No3e: Ra ther  t han  choos ing ,  t h e  i n f l a t i o n  r a t e  i n  e i t h e r  

pe r iod  i o r  i+l the r a t e  has  been averaged over  

" t h e  two p e r i o d s ,  which overcomes the  problem of 

de te rmin ing  whether t o  use t he  , i n f l a t i o n  r a t e  o f  

i o r  i+ l .  i.; 

5 )  The Macro Model 

9 I 

T h i s  method c o n s i s t s  of b reak ing  agg rega t e  income 

i n t o  i t s  component p a r t s  which, f o r  purposes  of t h i s  andly- 

s i s ,  a r e  f o u r  i n  number - incomeqfrom employment, income 

from t r a n s f e r  payment, i n t e r e s t  income., and " o t h e r "  income, 

p r i n c i p a l l y  from business- .  p r o f i t s  . The i n f l u e n c e  o f .  changes 

i n  t he  unemployment r a t e  and o f - i n f l a t i o n  on t h e s e  component 

p a r t s  i s  'then examine.d. A s  i n  method #4 d a t a  cove r ing  a 

pe r iod  of a t  l e a s t  t e n  y e a r s  i s  d e s i r a b l e . .  

The d a t a  r e q u i r e d  a r e  unemployment and i n f l a t i o n  

r a t e s ,  aggrega te  income subdivided by source  f o r  each 



income group and r e a l  g r o s s  n a t i o n a l  p roduc t .  I t  i s  assumed: 

1) t h a t  changes i n  income from employment a r e  a f u n c t i o n  

of changes i n  t h e  unemployment r a t e ,  t h e  i n f l a t i o n .  

r a t e ,  and r e a l  growth of t h e  economy'. The magnitude of 

t h e  impact of each of t hese  v a r i a b l e s  i s  r e l a t e d  t o  ." 
t h e  l e v e l  of  income; 

2) t h a t  changes i n  i n t e r e s t  income a r e  a func t ion ,  of t h e  

i n f l a t i o n  r a t e ,  and t h e  r e a l  growth of t h e  economy. b 

I n t e r e s t - i n c o m e  as a f u n c t i o n  of t h e  i n f l a t i o n  r a t e  i s  

based on t h e  hypo thes i s  t h a t  i n t e r e s t  r a t e s  a t  l e a s t  

p a r t i a l l y  compensate f o r  i n f l a t i o n  over  t ime ,  t h u s  gene- 

r a t i n g  more income f o r  a g iven  l e v e l  of  i n t e r e s t  b e a r i n g  

a s s e t s .  The i m p l i c i t  assumption i s  made t h a t  sav ings  

i n  t h e  form of i n t e r e s t  b e a r i n g  a s s e t s  w i l l  n o t  f a l l  

s u f f i c i e n t l y  t o  o f f s e t  t h e  i nc reased  income genera ted  

by h ighe r  i n t e r e s t ;  

3 )  th% changes i n  t he  s i z e  of t r a n s f e r  income a r e  a func- 

t i o n  of changes i n  t h e  unemployment r a t e ,  and the  i n f l a -  

t i o n  r a t e  on t h e  assumption t h a t  t r a n s f e r  payments a r e  

ad jus t& f o r  i n f l a t i o n .  The impact of t h e  unemployment 

r a t e  w i l l  v a ry  a c r o s s  income groups;  

4)  t h a t  changes i n  o t h e r  income a r e  a f u n c t i o n  of t h e  i n f l a -  

t i o n  r a t e ,  and t h e  g e n e r a l  growth r a t e .  

The procedure  i s  as fo l lows :  



Q 

(1) Taking f i r s t  d i f f e r e n c e s  wi th  r e s p e c t  t o  t h e  f o l l e w i n g  

i d e n t i t y  

The fo l lowing  d i f f e r e n c e  equa t ion  e  gene ra t ed  

Y i + l ,  - Yi = A .  .E + Bi jIi + 
1 j  i j  

Where: 7 
*i j = the  percen tage  change i n  employment income from 

per iod  i t o  pe r iod  i+1 f o r  a l l  j .  

B i j  = the  percen tage  change i n  i n t e r e s t  income from 

per iod  i t o  pe r iod  i+l f o r  a l l  j .  

C i j  = the  percen tage  change i n  t r a n s f e r  income from 

/per iod i t o  pe r iod  i+l f o r  a l l  j .  

Di j  = t he  percen tage  change i n  o t h e r  income from 

pe r iod  i t o  pe r iod  i+ l  f o r  a l l  j .  

(2)' Using the  d a t a  f o r  t h e  v a r i o u s  y e a r s  and income groups ,  

c a l c u l a t e  t he  c o e f f i c i e n t  Aij; 
Bi j ; C i j  and D i j  f o r  a l l  

i, j .  

(3) Regress  each of t he  c o e f f i c i e n t s  A through D a g a i n s t ,  

t h e  r e l e v a n t  v a r i s b l e s  i n  accordance wi th  t he  i n i t i a l  

A i j , =  Z.U. + Y j I i + l  + X . G  ...... 
3 . 1  J i i = 1 , 2 , 3  n  



Cij = T.U. + VIicl 
J 1 

i = 1,2,3......n 

\ Ui = the change in the unemployment rate between period 
k. 

i and period i+l. 

Ii+l = the inflation rate in period i+l 

Gi = the change in the real gross national product 

/ between period i and period i+l expressed as a 

percentage. 



SECTION I11 - 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 
Coefficient 

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   or en; 
I 



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 be discussed, in turn, with a view to elucidating this 

remarkable stability of income distribution. 

1) - ~ormalizing by .Equal Proportion i 

This method 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 in the ~abour Force Survey) 

to the age-specific income distribution, for each year, thereby 

generating the number of unemployed in each income class. The 
. , 

income-specific unemployment rates for each year were then 

generated by expressinq the number of unemployed in each income 

class as a percentage of the total number of persons in each 

class. This technique assumes that unemployment within any 

given age group is evenly distributed with respect-to lncome 
' t  r 





bdi  that unemployment within any given income group varies . .  

according 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 unemploym6nt more evenly with respect to income 

than is actually the case. The justification for using this 

method is that it partially solves what otherwise appears to 

be an unsolveable problem in allocating unemployment to income 

groups. Moreover, the resulting distribution of unemployment 

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 



i n f l a t i o n  r a t e  and  o v e r a l l  unemployment r a t e  f o r  e a c h  y e a r ) .  

TABLE B 

G i n i  C o e f f i c i e n t s  f o r  1972-76 C o r r e c t e d  

f o r  Impac t  o f  Unemployment 

- o n  Income D i s t r i b u t i o n  

Year  Uncorrec-  Uncor rec -  C o r r e c -  Correc- I n f l a -  G e n e r a l  
t e d  G i n i  t e d  G i n i  t e d  t e d  G i n i  t i o n  Unemploy- 

I n d e x  G i n i  Index R a t e  ment  R a t e  

The c o r r e c t e d  G i n i  C o e f f i c i e n t s  a r e  a l l  c o r r e l a t e d  

w i t h  movements i n  t h e  unemployment r a t e  a s  w e  wou ld ,  a p r i o r i ,  

e x p e c t  - t h a t  i s  when t h e  G i n i  C o e f f i c i e n t  f a l l s  ( f o l l o w i n g  

c o r r e c t i o n ) ,  i n d i c a t i n g  a  more e v e n  d i s t r i b u t i o n  o f  income,  t h e  

unemployment r a t e  f a l l s  t o o  a n d , v i c e  v e r s a , w h e n  t h e  G i n i  Coef-  

f i c i e n t  r ises,  i n d i c a t i n g  a less e v e n  d i s t r i b u t i o n  o f  income 

t h e  unemployment r a t e  rises t o o .  Bu t  i n  T a b l e  B t h e r e  i s  o n e  

e x c e p t i o n .  I n  1973  t h e  G i n i  C o e f f i c i e n t  r ises from 0.4340 t o  

0 .4465  a t  t h e  s a m e  t i m e  t h a t  t h e  unemployment r a t e  i s  f a l l i n g .  

T h i s  o n e  i n c o n s i s t e n t  r e s u l t  i s  most  p r o b a b l y  a c c o u n t e d  f o r  

by t h e  method u s e d  i n  c a l c u l - a t i n g  t h e  unemployment r a t e  f o r  

e a c h  income c l a s s .  I t  w i l l  b e  remembered t h a t  t h e  b i a s  t h a t  



was i n t r o d u c e d  was i n  assuming t h a t  unemployment i s  more e v e n l y  

d i s t r i b u t e d  among income c l a s s e s  t h a n  i s  a c t u a l l y  t h e  c a s e ,  i . e .  

t h e  imputed r a t e s  a r e  p r o b a b l y  t o o  h i g h  f o r  t h e  upper  income 

groups  and t o o  low f o r  t h e  lower inc-ome g r o u p s .  I f  t h i s  i s  

t h e  c a s e , i t  c o u l d  happen t h a t  a s  unemployment d e c l i n e s , a n d  a s  
1 

employment income ~ i s e s , a n d  unemployment i n s u r a n c e  t r a n s f e r  

payments f a l 1 , t h e  n e t  income a d j u s t m e n t s  t h a t  t a k e  p l a c e  a r e  

1 
d i s p r o p o r t i o n a t e l y  h i g h  f o r  t h e  upper income g r o u p s  and d i s p r o -  

L 

p o r t i o n a t e l y  low f o r  t h e  lower8ejncome g r o u p s .  The f o r c e  o f  

t h e s e  f a c t o r s  c o u l d  have  been s t r o n g  enough,  i n  t h i s  one  

i n s t a n c e ,  (where t h e  r e l a t i v e  movements a r e  o f  s m a l l  magni tude  

anyway) t o  make i t  a p p e a r ,  f o l l o w i n g  a d j u s t m e n t ,  t h a t  income 

d i s t r i b u t i o n  became less e q u a l  i n  t h e  f a c e  of  f a l l i n g  unemploy2-\, 
J 

ment. I f  t h e  l i n e  o f  r e a s o n i n g  i s  c o r r e c t ,  t h e n  e l i m i n a t i o n  

of  t h e  b ias 'would  have  r e s u l t e d  i n  a lower  G i n i  C o e f f i c i e n t  fo r  

1973,  p e r h a p s  b r i n g i n g  it i n t o  l i n e  w i t h  t h e  f a l l  i n  unemploy- 

ment .  By t h e  same t o k e n ,  t h e  G i n i  C o e f f i c i e n t  f o r  1974 would 

f a l l  even more t h a n  i s  shown,whi le  t h e  1975 and 1976 G i n i  Coef- 

f i c i e n t s  would rise. T h i s  i s  a n o t h e r  way o f  s a y i n g  t h a t  t h e  

u n b i a s e d  d a t a  would e v e n  more s t r o n g l y  s u p p o r t  t h e  &ssumption 

t h a t  i n c r e a s e d  employment t e n d s  t o  make income d i s t r i b u t i o n  

more e q u a l .  

T a b l e  B shows t h a t  t h e  r a t e  o f  i n f l a t i o n  and t h e  

l e v e l  o f  unemployment a r e  i n v e r s e l y  c o r r e l a t e d .  T h e r e f o r e ,  

s i n c e  t h e  d i s t r i b u t i o n  of  income remained r e l a t i v e l y  s t a b l e  



throughout the period,high rates of inflation must offset low - 

levels of employment, and vice versa,as these affect the distri- 
3 

bution of income. If we were to conclude that low unemployment - 
increase3 the- inequality of income then we would have to 

.r 
3 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 income,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 ~ i n i  

is an extensi~n of the technique used by Paglin to neutralize 

L 
# 

g 



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 in the ~ormalizing 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, they tend to overcompensate those at the lower end of the 
' 1  

income scale and undercompensate those at the upper end of the 

income scale given the bias in the relevant employment rates. 

t 
ea 

- 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 

unemployment by income class related to the aggregate level 

of unemployment (see methodology section) The resultant dis- 

tribution genera- what we have defined as the "Unemployment 

Gini" for the years 1972 to 1976. These Unemployment Gini 

Coefficients are then subtracted from the aggregate Gini 

Coefficients for each year 1972 to 1976. This generates an 

adjusted Gini Coefficient for each year which is free from the 



distributional impact of unemployment. The Unemployment Gini 

Coefficients derived by this method are reported in Table C. 

TABLE C 

Unemployment Gini Coefficients and 

Adjusted Gini Coefficients 

Year Unemployment Aggregate Adjusted Inflation 
Gini Unemployment Gini Rate 

Rate 

1972 -0.0156 6.3 0.4480 4.8 

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 cquse 

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. 

a, But the Un ployrnent Gini Coeffic,ients in Table C indicate the 

exact opposite of this expectation - namely that unemployment 



increases the equality of, income. This result is in agreement 

with the fjnding for - one of the years (1973) using the pre- 

vious method of "Normalizing by Equal Proportions." It will 

be recalled that this one inconsistent result was attributed 

to the bias introduced in calculating the unemployment r'ate 

for each income class. The negative sign on the Unemployment 
.I 

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 losses) 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 magnitu3e 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 ove all level of unemployment which is important in deter- 4 
mining tke 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 lower 

unemployment rate,as both the unemployment rate and the Unemploy- 



ment G i n i  C o e f f i c i e n t  f e l l  ->he unemployment r a t e  from 6.3 t o  

5.6 p e r c e n t  and t h e  G i p i  C o e f f i c i e n t  from ,-0.0156 t o  -0.0240. 

Y e t  t h e  1975-76 d a t a  show t h e  e x a c t  o p p o s i t e  w i t h  t h e  unemploy- 

"merit r a t e  r i s i n g  from 6 .9  t o  7 . 1  p e r c e n t  w h i l e  t h e  r e l a t e d  G i n i  

C o e f f i c i e n t  f e l l  f rom -0.0133 t o  '-0.0284. C l e a r l y  t h e  aggre -  

g a t e  unemploymenk r a t e  a l o n e  i s  n o t  a  good p r e d i c t o r  o f  changes  

i n  t h e  d i s t r i b u t i o n  o f  income due  t o  unemployment. L a t e r  on, 

it w i l l  be s e e n  how t h i s  o b s e r v a t i o n  t r a n s l a t e s  i n t o  low " t " .  

s t a t i s t i c s  when changes  i n  t h e '  l e v e l  o f  a g g r e g a t e  unemployment 
\ 

a r e  used a s  an  e x p l a n a t o r y  v a r i a b l e  i n  a n  a g g r e g a t e  model of  

changes  i n  income d i s t r i b u t i o n .  Meaningful  a n a l y s i s  must  f o c u s  

on t h e  d i s t r i b u t i o n  o f  t h e  unemployed by income c l a s s  and n o t  

on t h e  a g g r e g a t e  l e v e l  o f  unempldyment. 

The " a d j u s t e d "  G i n i  C o e f f i c i e n t s  a p p e a r  t o  be  con- " 

t r a d i c t o r y  r e g a r d i n g  t h e  impac t  o f  i n f l a t i o n  on t h e  d i s t r i b u -  

t i o n  of income. For  i n s t a n c e ,  i n  Tab le  C t h e  1973-74 and 

1975-76 p e r i o d s  s u g g e s t  t h a t  h i g h e r  r a t e s  o f  i n f l a t i o n  l e a d  

t o  g r e a t e r  income e q u a l i t y  w i t h  a n  i n c r e a s e  i n  t h e  i n f l a t i o n  

r a t e  i n  1973-74 ( 7 . 5  t o  10 .9  p e r c e n t )  coup led  w i t h  a  f a l l  i n  

t h e  G i n i  C o e f f i c i e n t  w h i l e  i n  1975-76 a  f a l l  i n  t h e  i n f l a t i o n  

- r a t e  ( 1 0 . 8  t o  7 .5  p e r c e n t )  i s  coup led  w i t h  a rise i n  t h e  G i n i  
% 

le 
C o e f f i c i e n t .  But  t h e  e x a c t  o p p o s i t e  c o n c l u s i o n  i s  s u g g e s t e d  

by a n  examina t ion  of  t h e  p e r i o d s  1972-73 and 1974-75. I n  

1972-73 t h e  i n f l a t i o n  r a t e  rises ( 4 . 8  t o  7 . 5  p e r c e n t )  w h i l e  

t h e  a s s o c i a t e d  G i n i  C o e f f i c i e n t  a l s o  r ises.  I n  1974-75 t h e  



inflation rate falls .(10.9 to 10.8 percent) while the associa- 

ted Gini Coefficient also falls, alkhough in this case the 

changes are very small. Movements of inflation and Gini Coef-, 

ficient in the same direction, of course, indicate that infla- 

tion leads to lesser income equality. Since, a priori, i$ I 

\ 

seems unlikely that inflation can ma e for greater income 11 
equality in some years and lesser income equality in other I 

1 1  

years,it seems likely that these contradictory findings are 

also a result of the bias in the distribution of unemployment 

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 

m&e consistent interpretation of the impact of inflation on I 

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 period were examined. 

The underlying assumptions '(as stated in the methodology 

section) are as follows: 1) the impact of any given change 





in the unemployment rate on the distribution of income within 

any specific age group is the same as the impact of any change 

of the unemployment rate for the population as a whole; 2) 
. , 

inflation has no impact on the distribution of income with 

respect to age. These two assumptions are made ~ossible (as 

spelled out in the methodology section) by restricting' the 

data to the population aged~25 to 55.' 

Changes in the Gini Coefficient (distribution of 
I 

income) for various age groups were regressed in three separate 

ways : 

1) Against changes in the age-specific unemeloyment rates. 

2) Against changes in the age-specific unemployment rate and 

the annual inflation rate. 

3) Against changes in the average unemployment rate and the 

inflation rate. c 

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 Coe•’.ficients were calculated using data, -- 

on income by age groups as reported in the Revenue Canada 

publication, Tapcation Statistics. 
a 1 

Regression Analysis # 1 - 

The first hypothesis tested was that differences in 



52 

t h e  e x t e n t  G i n i  C o e f f i c i e n t s  c h a n g e  f o r  v a r i o u s  g r o u p s  be tween  

o n e  y e a r  and t h e  n e x t  a r e  e x p l a i n e d  by t h e  f a c t  t h a t  c h a n g e s  

i n  unemployment r a t e s  v a r y  be tween  g r o u p s .  To t e s t  t h i s  hypo-  

t h e s i s  a g e - s p e c i f i c  c h a n g e s  i n  t h e  G i n i  C o e f f i c i e n t s  w e r e  

r e g r e s s e d  a g a i n s t  a g e - s p e c i f i c  c h a n g e s  i n  unemployment ra tes  

be tween  1972 and 1976 .  F o u r  dummy v a t - i a b l e s  w e r e ' u s e d  t o  

a c c o u n t  f o r  f a c t o r s  o t h e r  t h a n  unemployment wh ich  may h a v e  
. ' 

a f f e c t e d  t h e  d ' i s t r i b u t i o n  o f  income o v e r  t i m e ,  T h i s  r e g r e s -  
b 

s i o n  was f o r m u l a t e d  a s  f o l l o w s :  

Where : 

Gik = t h e  G i n i  C o e f f i c i e n t  f o r  a g e  g r o u p  k ' in  p e r i o d  i .  

'ik 
= t h e  unemployment r a t e  f o r  g r o u p  k  i n  p e r i o d  i .  

Tl 
= dummy v a r i a b l e - e q u a l  t o  o n e  f o r  t h e  f i r s t  p e r i o d  and  

z e r o  f o r  . a l l  o t h e r s .  

, T 2  
= dummy v a r i a b l e  e q u a l  t o  o n e  f o r  t h e  s e c o n d  p e r i o d  and  

z e r o  f o r '  a l l  o t h e r s .  

T~ 
= dummy v a r i a b l e  e q u a l  t o  o n e  f o r  t h e  t h i r d  p e r i o d  and 

1 ' ., . , 

z e r o  f o r  a l l  o t h e r s .  ' 

Tq 
= dummy v a r i a b l e  e q u a l  t o  o n e  f o r  t h e  f o u r t h  p e r i o d  and  

z e r o  f o r  a l l  o t h e r s .  - I t  was f u r t h e r  h y p o t h e s i z e d  t h a t  i n c r e a s e s  i n  unem- 

p loymen t  would r e s u l t  i n  a  less e q u a l  d i s t r i b u t i o n  o f  income 

w h i l e  r e d u c t i o n s  i n  unemployment would have  t h e  o p p o s i t e  e f f e c t .  



i 
Hence ,  i t  was e x p e c t e d  t h a t  t h e  unemployment  c o e f f i c i e n t  ( a ) .  

1 

would  b e  p o s i t i v e .  

The f o l l o w i n g  t a b l e  l i s t s  t h e  est imates o f  t h e  c o e f -  

f i c i e n t s  a ,  b ,  c ,  d ,  a n d  e .  

TABLE D 

C r o s s - S e c t i o n a l  R e g r e s s i o n  - C o e f f i c i e n t s  

E s t i m a t e  o f  a = 0 .0095  ( 2 . 7 5 ) *  

E s t i m a t e  o f  b  = 0 . 0 0 5 8  ( 2 . 2 1 ) "  

E s t i m a t e  o f  c = - 0 . 0021  ( - 1 . 3 6 )  

E s t i m a t e  o f  d = -0 .0290  ( - 6 . 4 7 )  * 

E s t i m a t e  of e = -0 .0060  ( - 4 . 2 3 )  * 

- 
2 

R v a l u e  - - 0 .94  

No te :  The b r a c k e t t e d  n u m b e r - t o  t h e  r i g h t  o f  e a c h  c o e f f i c i e n t  

i s  t h e  c o r r e s p o n d i n g  " t "  v a l u e .  T h o s e  c o e f f i c i q r t p s  

w i t h  " t" va lue s  f a l l i n g  w i t h i n  t h e  u p p e r  o r  l o w e r '  f i v e  

p e r c e n t  o f  t h e  d i s t r i b u t i o n  are marked  w i t h  a n  a s t e r i s k  

( * )  i n d i c a t i n g  t h a t  t h e y  are  c o n s i d e r e d  t o  b e  s i g n i f i c a n -  

t l y  d i f f e r e n t  f r o m  z e r o .  The  F v a l u e  a n d  c o r r e c t e d  R 2 

p e r ' t a i n i n g  t o  t h e  w h o l e  r e l a t i o > s h i p  are  l i s t e d  a t  t h e  

e n d  o f  t h e  t a b l e .  Those  F v a l u e s  f a l l i n g  ' w i t h i n  t h e  1 



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 
P 

hence will not be repeated after each of the next two - 

tables. 

The relationship proved to be very significant with 

a positive unemployment coefficie3t (a) as expecped. This 

result lends credence to the theory that increases in unemploy- 

ment tend to make the distributian of income less equal 2s 

they more strongly affect' those marginal workers who occupy 

the low end of the income scale. It should also be,noted that, 4 

with the exception of (c), the dummy coefficients proved sig- 

nificant, indicating the pE.esence of other factors affecting -. '.. 
the distribution of income. In the last two years khe impact 

of these factors was negative, indicating that they tended to 

reduce the ineq~lity of income that would otherwise have been 

present. r 

Regression Analysis # 2  

', 
The second hygothesis 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: 



Gik, = tAe Gini Coefficient for age group k in period i. 

Uik = the unemployment rate for age group k in period i. 

Ii 
= the inflation rate in period i. 

Again, it was hypothesized that the unemployment coefficient 
'iy 

(a) would be positive for the reasons previously stated. It 

was also' hypothesized that the in•’ lation coefficient (b) would 

be positive, as some current theory suggests that inflation 

makes the distribution of income less equal. The following- 

tablaylists the estimates of (a) andr(b) . 
, 

* '4 
TABLE E 

Cross-Sectional Regression - Coefficients -- 

Estimate of a = - 0 . 0 0 6 9  

Estimate of b = - 0 . 0 0 0 7  

F value - - 2 3 . 9 9 *  

- 
2 

R value - - 0 .70  

Both the unemployment and the inflation coefficient 

2  
*roved 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 



rate both cause more equal distribution of incomes. Since 

these apparent results contradict our hypothesis, two explana- 

tions are possible* 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 is 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 equation to separate the differing effects of unemployment 

and inflation on different age groups. This relation is form- 

ulated as follows: 

7, 
- 

Gi+l,k - Gik - a(Ui+l - U. ) + bIi+l + cS1 + dS2 + eS3 
1 

Where: 

Gi,k = the Gini Coefficient for age group k for period i. 

"i = the unemployment rate in period i. 

'i 
= the inflation rate in period i. 

S1 = dummy variable, equal to one, for age group 25 - 34, 

and zero for all other age groups. 

S 2  
= dummy variable, equal to one for age group 35 - 44, 

and zero for all other aqe groups. 



S3 
= 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 6e 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, 

\c, d, and e. 

TABLE F 

Cross-Sectional Regression - Coefficients 

Estimate of a = -0.0070 

Estimate of b = -0.0005 

Estimate of c = -0.0003 

Estimate of d = -0.0003 

Estimate of e = 0.0005 
2 

F value - - 16.86" 

The above regression was also run a second time 

dropping the dummy variable c. The results did not differ 

significantly except that the inflation coefficient (b) then 

became significant. These 'results are as follows : 



TABLE G 

Cross-Sectional Regression - Coezficients 

Estimate of a = -0.0070 (-5.97) * 

Estimate of b = -0.0006 

Estimate of d = -0.00002 

Estimate of e = 0.0002 (-0.11) 

F value - - 24.073" 

- 
R~ value - 0.88 

- Both formulations of the hypothesis proved signifi- 

2 
cant and generated high corrected R values. In both cases the 

unemployment coefficient (a) proved significant and,in the 

second formulation,the inflation coefficient, (b), proved sig- 

nificant as well. In neither case did the dummy variables 

prove significant. Both the unemployment and inflation coef- 

ficients were again negative, indicating either that our hypo- 

thesis is 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: 



Cross-sectional Regression - Coefficients 

Estimate of a = -0.0069 (-6.70) * 

e /  4 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: 

Where : 

Gi = the Gini Coefficient for period i. 

Ui = the unemployment.rate 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 

h Taxation Statistics, the unemployment rates were taken from 

the Statistics Canada publication Selected Economic Indicators, 

and inflation rates were calculated from the Consumer Price 

Index taken from the same sources. 



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: 

t = 0.208 t = 0.048 

F = 0.036 R ~ =  0.0089 

2 R = not meaningful ~urbin-Watsonc= 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. 

0mitte.d variables) 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. 

Q 

There is also a real possibility of mis-specifics- 

tion in terms of form. The Gini Coefficient as a single 

number measure of the distribution of income is not related 



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 unemployment 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 is linear- 

ly related to the inflation and unemployment variables, it is 

not necessarily 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. 

It can be argued that the true functional form of 

the relationship does not ..easily lend itself to regression ana- 

lysis. The true relatiorkhip could perhaps .be adequately de- 

fined by the inclusion of a sufficient number of variables or 

by transformed variables. While the latter is quite possible, 

the inclusion of additional variables is limited by the small 

number of data available to regress against. 

One>ossibility in connection with this method is the 

L d  error when change variables are regressed chance of incr 

against change In order to assess this possibility 

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



regressed against the unemployment rate and the inflatio-h rate 

a's per the following equation: 

Where: - 1 

Gi = the Gini Coefficient for the period i. 

Ui = the unemployment rate fo; period i. 

. Ii = the inflation rate for period i. 

The results of this regression were as follows: 

F = 3.77 
2 2 R = 0.485 R = 0.357 

Durbin-Watson = 0.71 

As might be expected, the intercept term proved 

highly significant. The unemployment and 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. 

The overall results, although more positive than those of the 
-? 

regression using changes in the Gini Coefficient, are still 
* 

* 

less than satisfactory. The Durbin-Watson statistic still 

indicates auto-correlation, thus suggesting that the comments 

made in regard to the original regression apply in this 
P 

instance as well. 



5 )  The Macro Model 

This  method invo lves  s e p a r a t i n g  t o t a l  income f o r  

each income group (groups ranked on t h e  b a s i s  of income s i z e )  

i n t o  fou r  component p a r t s  accord ing  t o  t h e  sou rce  of income. 

These f o u r  p a r t s  a r e :  

1) Income from emplo*.ent. C 

2 )  I n t e r e s t  income. 

3 )  Income from t r a n s f e r  payment. 

4 )  Other income. 

These f o u r  p a r t s  t o g e t h e r  comprise " T o t a l  income." Changes 

i n  income i n  each  ca t ego ry  b e t w e e n t i m e  p e r i o d s  i s  hypothesi -  

zed t o  be dependent on changes i n  t h e  unemployment r a t e ,  t h e  

l e v e l  of i n f l a t i o n ,  and t h e  percen tage  growth i n  r e a l  g r o s s  

n a t i o n a l  p roduc t  o r  on some combination'of t h e s e  t h r e e .  This  

hypo thes i s  i s  then  t e s t e d  s e p a r a t e l y  f o r  each of  t h e  f o u r  

sou rces  of income, and f o r  t o t a l  income, by r e g r e s s i o n  a g a i n s t  

one o r  more of t h e  t h r e e  de t e rminan t s  o f  income ( t h e  e x a c t  

combination o f  de t e rminan t s  t o  be s p e c i f i e d  i n  each of  t h e  

f i v e  r e g r e s s i o n s )  . 
- 

Income by source  f o r  each income group was take'n 

from Revenue Canada's  p u b l i c a t i o n  Taxat ion S t a t i s t i c s  f o r  

each of  t h e  t e n  y e a r s  i n  t h e  pe r iod  1967 t o  1976. The d a t a  

was r e s t r u c t u r e d  t o  c m p r i s e  t e n  groups ranked by s i z e  of 

income wi th  t e n  p e r c e n t  of t h e  t o t a l  number of t axpaye r s  i n '  



each  g roup .  Unemployment r a t e s  and r e a l  g r o s s  n a t i o n a l  pro-  

d u c t  f i g u r e s  f o r  t h e  s a m e . t e n  y e a r  p e r i o d  w e r e  t a k e n  from 

t h e  S t a t i s t i c s  C a n a d a ' p u b l i c a t i o n  S e l e c t e d  Economic I n d i c a t o r s .  

The r e l e v a n t  i n f l a t i o n  r a t e s  w e r e  c a l c u l a t e d  from t h e  Consumer 

Price Index .  

The r e s u l t s  o f  e a c h  o f  t h e  f i v e  r e g r e s s i o n  a n a l y s e s  

- w i l l  b e  t a b l e d  and d i s c u s s e d  i n  t u r n .  I n  t h e  c a s e  o f  e a c h  ' 

r e g r e s s i o n  a n a l y s i s  (and t o  a v o i d  r e p e t i t i o n )  t h e  f o l l o w i n g  

remarks  a p p l y  

1) The b r a c k e t t e d  number t o  t h e  r i g h t  o f  e a c h  c o e f f i c i e n t  i s  

t h e  c o r r e s p o n d i n g  " t "  v a l u e .  Those coef  f  iciefits w i t h  " t i t  

v a l u e s  f a l l i n g  w i t h i n  e i t h e r  t h e  upper  o r  l o w e r  5 p e r c e n t  

o f  t h e  d i s t r i b u t i o n  a r e  marked' w i t h  a n  a s t e r i s k  ( * )  i n d i -  

c a t i n g  t h a t  w e  c o n s i d e r  them s i g n i f i c a n t l y  d i f f e r e n t  from 

z e r o .  

2 )  The F v a l u e  p e r t a i n i n g  t o  t h e  e n t i r e  r e l a t i o n s h i p  i s  p l a c e d  

i n  t h e  f a r t h e s t  column t o  t h e  r i g h t .  Those v a l u e s  f a l l i n g  

/' 

i n  t h e  1 0  p e r c e n t  t a i l  a r e  d e n o t e d  by a n  a s t e r i s k  ( * ) .  

3 )  The ~ u r b i n - W a t s o n  s t a t i s t i c s  a r e  n o t  r e p o r t e d  a s  i n  no 

i n s t a n c e  w a s  a u t o c o r r e l a t i o n  i n d i c a t e d .  

A n a l y s i s  - Income from Employment 

I t  i s  h y p o t h e s i z e d  t h a t  p e r c e n t a g e  changes  i n  emp- 

loyment  income from p e r i o d  i-1 t o  p e r i o d  i a r e  a  f u n c t i o n  o f  



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: 

Where : 

Aij = the change in employment income in all groups j from 

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

Ui = the change in the unemployment rate from period i-1 to 

period i. 

Ii = the inflation rate in period i. 

Gi = the change in real gross national product from period 

i-1 to period i expressed as a percentage. 

The coefficients (to be estimated) with respect to the 

= impact of the three variables (unemployment, inflation, 

g growth) on employment income for all groups j .  

It is further hypothesized,that a rise in the un- 

employment rate will cause a fall in employment income and 

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 hypothesized that 



its impact on wages and salaries will be"positive buf that 

higher income groups will benefit more 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. 

0 

Real gross national product is used as a trend 

variable which incorporates growth in income resulting from 

a generally prospering economy. 

. The following table gives the estimates of Z , Y , 
j j 

and X . 
j 

TABLE I 

Coefficients for the Em~lovment Income relations hi^ 



I 
M " - 

A i j  
i s  t h e  a v e r a g e  y e a r l y  i n ~ r e a s e  i n  empJoynlent 

. , 
e a r n i n g s  between 1967 and 1976 f o r  e a c h  o f  . t h e  t e n  income 

g r o u p s .  I t  i s  a p p a r e n t  t h a t  t h e  upper  income g r o u p s  o b t a i n e d  
5. 

g r e a t e r  i n c r e a s e s  i n  t h e i r  e a r n i n g s  o v e r  t h e ' p e r i o d  t h a n  t h e  

lower  income g r o u p s .  The t o p  twenty  p e r c e n t  i n c r e a s e d  t h e i r  

employment income by a l m o s t  t e n  p e r c e n t  p e r  annufn, whereas ' 

t h e  l o w e s t  twenty  p e r c e n t  i n c r e a s e d  t h e i r s  by o n l y  h a l f  t h i s  

p r o p o r t i o n .  I n  d o l l a r  t e r m s ,  t h e s e  d i f f e r e n c e s  become much 

g r e a t e r  a s  t h e  f i v e  p e r c e n t  a t  t h e  lower  end i s  a p p l i e d  t o  a  

much s m a l l e r  income b a s e .  C l e a r l y ,  t h e  gap  between t h e  l o w e s t  

and h i g h e s t , w a g e  and s a l a r y  e a r n e r s  h a s  widened d u r i n g  t h e  

t e n  y e a r  p e r i o d .  

None o f  t h e  c o e f f i c i e n t s  p e r t a i n i n g  t o  unemployment, 

( Z . ) ,  proved t o  be  s i g n i f i c a n t l y  d i f f e r e n t  f r o m - z e r o  a t  t h e  
3 

5% c o n f i d e n c e  l e v e l .  T h i s  r e s u l t  i s  c o n s i s t e n t  w i t h  o u r  

p r e v i o u s  f i n d i n g s  which a l l  s u g g e s t  t h a t  t h e  e f f e c t  of  unem- 

ployment on income i s  n o t  c l e a r  c u t .  Second ly ,  it must be  

k e p t  i n  mind t h a t  t h e  d a t a  s e t  used i s  q u i t e  s m a l l  ( i . e .  

i n c l u d e s  o n l y  t e n  y e a r ' s  d a t a ) .  With t h e  e x c e p t i o n  of t h e  

l o w e s t  income g r o u p  (which i n c l u d e s  numerous m a r g i n a l  workers )  

and t h e  t h r e e  h i g h e s t  income groups  (which i n c l u d e s  many workers  

who t e n d  n o t  t o  be  a f f e c t e d  by unemployment t o  t h e  same d e g r e e )  

unemployment h a s  a  n e g a t i v e  impac t  on e a r n e d  income t h u s  

p a r t i a l l y  c o n f i r m i n g  o u r  h y p o t h e s i s .  The e s t i m a t e s  s u g g e s t  

t h a t  unemployment b e a r s  most  h e a v i l y  on t h e  income g r o u p s  i n  , 



the 30th to 50th percentile range of the distribution, some- 

what less heavily on those immediately above and below this 

group and rpot 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 
3 

hypothesis that employment income adjusts to compensate for 

inflation. The magnitudes of this adjustment, however, con- 

tradict our hypothesis. hie hThypothesized that the earnings 
1 

of lower income groups would respond more slowly to inflation 
G 

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 t h r ~ e  of the coefficients estimated for the 
V 

impact of real growth of gross ndtional product ( x . )  proved 
I 

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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I 

growth t e n d s  t o  move t h e  more p r o d u c t i v e  workers  o u t  o f  t h e  

bot tom t h i r t y  p e r c e n t  o f  wage e a r n e r s ,  t h u s  chang ing  t h e  

compos i t ion  of  t h i S  g roup  i n  t h e  d i r e c t i o n  o f  a  lower  a v e r a g e  

wage. The remain ing  seven  c o e f f i c i e n t s  a r e  a l l  p o s i t i v e ,  

s u g g e s t i n g  t h a t  p o s i t i v e  b e n e f i t s  a c c r u e  t o  wage e a r n e r s  a s  

a  r e s u l t  o f  economic growth.  However, t h e s e  p o s i t i v e  c o e f -  
0 

f i c i e n t s  a r e  a l l  less t h a n  u n i t y ,  s u g g e s t i n g  t h a t  w h i l e  wage 

e a r n e r s  b e n e f i t  f rom r e a l  economic growth t h e y  do s o  a t  a  

lower  r a t e  t h a n  t h e  growth i n  G . N . , P .  +- 
-.a 

~ n a l y s i s  - I n t e r e s t  Income 

The second r e g r e s s i o n  a n a l y s i s  r e l a t e s  t o  i n t e r e s t  

income. I t  i s  h y p o t h e s i z e d  t h a t  t h e  change i n  i n t e r e s t  income 

between p e r i o d  i-1 and p e r i o d  i i s  a  f u n c t i o n  o f  t h e  i n f l a t i o n  

r a t e  i n  p e r i o d  i and  t h e  p e r c e n t a g e  growth i n  t h e  economy 

between p e r i o d  i-1 and p e r i o d  i. T h i s  r e l a t i o n s h i p  i s  s p e c i -  

f i e d  i n  t h e  f o l l o w i n g  e q u a t i o n :  2 

Where: 

B i j  
= t h e  p e r c e n t a g e  change i n  i n t e r e s t  income from p e r i o d  

i-1 t o  p e r i o d  i f o r  a l l  g roups  j .  

I i  
= t h e  i n f l a t i o n  r a t e  i n  p e r i o d  i. 

Gi 
= t h e  p e r c e n t a g e  growth i n  r e a l  g r o s s  n a t i o n a l  p r o d u c t  

between p e r i o d  i-1 and p e r i o d  i. 

S ;  K =  t h e  c o e f f i c i e n t s  ( t o  b e  e s t i m a t e d )  w i t h  r e s p e c t  t o  t h e  



impact  of  t h e  two v a r i a b l e s  ( i n f l a t i o n ,  g rowth)  on  

i n t e r e s t  income. 

I t  i s  f u r t h e r  h y p o t h e s i z e d  t h a t  changes  i n  i n t e r e s t  

income w i l l  be p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  i n f l a t i o n  r a t e  

b u t  t h a t  t h e  c o e f f i c i e n t  w i l l  be less t h a n  t e n .  T h i s  c o e f -  

f i c i e n t  of  t e n  i s  a r r i v e d  a t ,  a r b i t r a r i l y ,  by assuming a n  

i n t e r e s t  r a t e  of  t e n  p e r c e n t .  Then a  one  p e r c e n t  r i se  i n  t h e  

i n f l a t i o n  r a t e ,  i f  p e r f e c t l y  compensated f o r ,  would g e n e r a t e  

a  one p e r c e n t  r ise i n  t h e  i n t e r e s t  r a t e .  T h i s ,  i n  t u r n ,  

would g e n e r a t e  a t e n  p e r c e n t  r i se  i n  i n t e r e s t  income. The 

r e a s o n  f o r  t h i s  i s  t h a t  t h e  h o l d e r s  o f  monetary a s s e t s  s e e k  

t o  be  compensated f o r  t h e i r  i n f l a t i o n - i n d u c e d  l o s s  o f  r e a l  

c a p i t a l  i n  a d d i t i o n  t o  some e x p e c t e d ' r a t e  o f  r e t u r n  on t h e i r  

nominal c a p i t a l .  I f  w e  b e g i n  by assuming an i n t e r e s t  r a t e  

o f  less t h a n  t e n  p e r c e n t ,  t h e n ,  o.ur c p f f i c i e n t  r e p r e s e n t i n g  
g *Y% 

p e r f e c t  compensat ion  w i l l  be g r e a t e r  t h a n  t e n .  A c t u a l  i n t e r e s t  

r a t e s  on Government o f  Canada bonds", durhyg 1967-76 ranged 
, 

between s i x  and n i n e  p e r c e n t .  Hence, a  c o e f f i c i e n t  of  t e n  

i s  c o n s e r v a t i v e .  I t  i s  b e l i e v e d  t h a t  i n t e r e s t  r a t e s  t e n d  t o  

a d j u s t  i m p e r f e c t l y  t o  i n f l a t i o n  d u e ,  p a r t l y  t o  government ' s  

m a n i p u l a t i o n  o f  i n t e r e s t  r a t e s  i n  c o n n e c t i o n  w i t h  i t s  monetary 

p o l i c i e s  and p a r t l y  due t o  changes. i n  t h e  p r e f e r e n c e s  o f  t h e  

community f o r  i n v e s t m e n t  i n  r e a l  a s s e t s  i n  p l a c e  of  monktary 

a s s e t s .  



The growth i n  r e a l  g r o s s  n a t i o n a l  p r o d u c t  was a g a i n  

used a s  a t r e n d  v a r i a b l e  w i t h  t h e  e x p e c t a t i o n  t h a t  a  p o s i t i v e  , 

c o e f f i c i e n t  would r e s u l t .  T h i s  e x p e c t a t i o n  i s  based  on t h e  

t h e o r y  t h a t  i n  t i m e s  of economic e x p a n s i o n ,  b u s i n e s s  i s  

w i l l i n g  t o  pay h i g h e r  i n t e r e s t  r a t e s .  
:f 

N e i t h e r  o f  t h e  two c o e f f i c i e n t s  w e r e  e x p e c t e d  t o  

v a r y  w i t h  t h e  l e v e l  of  income (hence  t h e  l a c k  o f  s u b s c r i p t s )  . 

t -3 The f o l l o w i n g  t a b l e  l i s t s  t h e  e s t i m a t e s  o f  S and K .  

TABLE J 

C o e f f i c i e n t s  f o r  t h e  I n t e r e s t  Income R e l a t i o n s h i p  



I n  g e n e r a l  i n t e r e s t  income i n c r e a s e d  s i g n i f i c a n t l y  

over  t he  decade r ang ing  from 15 t o -  22 pe rcen t  p e r  annum. I t  

should be noted a g a i n  t h a t  much of  t h i s  i n c r e a s e  i n  i n t e r e s t  

income r e p r e s e n t s  compensation f o r  what would o the rwi se  be 

a n  i n f l a t i o n a r y  - induced weal th  l o s s  t o  t h e  h o l d e r  of  t h e  

monetary a s s e t  and does r e p r e s e n t  a  g r e a t e r  r e a l  r e t u r n  

on inves tment .  Thus, much of t h i s  i n c r e a s e  i n  i n t e r e s t  income 

i s ,  i n  a sense ,  s p u r i o u s .  There appears  t o  be no c o r r e l a t i o n  
-4 

w i t h  t h e  l e v e l  of income - a r e s u l t  t h a t  s u p p o r t s  ou r  hypo- 

t h e s i s .  I t  i s  i n t e r e s t i n g  t o  no te  t h a t  a l l  t h e  F s t a t i s t i c s  

a r e  s i g n i f i c a n t .  

4 
Looking a t  t h e  i n f l a t i o n  c o e f f i c i e n t  (S) our  hypo- 

t h e s i s  i s  confirme'd. TVs c o e f f i c i e n t  i s  f o r  a l l  

l e v e l s  of income wi th  s i x  of t h e  t e n  s i g n i f i c a n t -  

l y  d i f f e r e n t  from ze ro .  The c o e f f i c i e n t s  a r e  a l l  much lower 

t h a n  t e n ,  averag ing .  around 2.5. This s u g g e s t s  t h a t  i n t e r e s t  

r a t e s  have a d j u s t e d  very  i m p e r f e c t l y  f o r  i n f l a t i o n  and/or tgat 
people  have been sav ing  l e s s .  The f i r s t  p a r t  of t h e  conc lus ion  

i s  supported by Table K which i n d i c a t e s  t h a t  a f t e r  1971 t h e  

n e t  r e t u r n  on ~ o v e r n m e n t  of  Canada bonds d e c l i n e d  d r a s t i c a l l y  

and i n  1974 and 1975 w a s  a c t u a l l y  nega t ive  - t h u s ,  sugges t ing  
,a 

t h a t  du r ing  t h e s e  y e a r s  t h k  i n f l a t i o n  r a t e  w a g  l a r g e l y  unan t i -  

c i p a t e d .  I t  seems p robab le ,  t hen ,  t h a t  l a r g e r  i n v e s t o r s  have 

reduced t h e i r  monetary a s s e t s  i n  f avour  of  inves tment  i n  r e a l  

e s t a t e  and o t h e r  r e a l  a s s e t s .  The i n c r e a s e  i n  i n t e r e s t  income 



over the  decade took p lace  d e s p i t e  d e t e r i o r a t i n g  n e t  r e t u r n s  

and i s  probably accounted f o r  by a number of f a c t o r s  such as 

inc reased  r a t e s  o f  i n t e r e s t ,  and a growing number of small 

s a v e r s  who f i n d  .few avenues of investment f o r  t h e i r  funds o the r  

than  bank savi,ngs accounts ,  s h o r t  term d e p o s i t s ,  bonds, e t c  . 
I 

TABLE K 

Net Return on Government of Canada Bonds 1967-76 

Year 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Gov't of Canada 
Average Bond Yields 
Ten Years & Over 

599 

6.8 

7.6 

7 *9 

7.0 

7.2 

7.6 

8.9 

9.0 

9.2  

I n f l a t i o n  
Rate 

% 

3 0 6 

4.0 

4.6 

3 3 

2.9 

4.8 

7.5 

10.9 

- 10.8 

7.5,  

Net Return 
on Inves t -  
ment 

2.3 

2.8 

3.0 

4.6 

4.1 

1.4 

0.1 

-2.0 

-1.8 

1 . 7  

The c o e f f i c i e n t  r e l a t i n g  t o  growth (K) i n  a l l  cases  

proved t o  be i n s i g n i f i c a n t  a t  the  5% confidence l e v e l .  This 

suggests  e i t h e r  t h a t  r e a l  growth i n  the  economy has  no s i g n i -  

f i can t  impact upoa i n t e r e s t  income o r ,  a l t e r n a t e l y  t h a t  t h e r e  



are off-setting impacts. For instance, while growth may 1 

generate more potential savings it also generates more invest- 

ment opportunities. Although the coefficients are not signi- 

ficant they are, for the most part, positive 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 changes in the level of employment and of 

the inflation rate. The exact relationship is expressed in 

the following equation: 

'i j = T.U. + VIi ' 

J 1 

Cij = the percentage change in transfer 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. 

Ii = the inflation rate in period i. 
- 
T. the coefficients (to be estimated) with respect to the 
J = 

7 impact of the two variables (unemployment and inflation) 

- -  on transfer income. 



The coefficient T is expected to be positive on 
j 

the assumption that people receive more transfer income in the 

form of Unemployment Insurance benefits in periods of high 

unemployment. Furthermore, T. is expected to decline as income 
J 

increases, 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 compensate for the rate of inflation. V is expected 

to be independent of the level of income. 

The table on 

and V. The coefficient 

not to be significantly 

page 76 lists the estimates of T 
j 

of the unemployment rate (T) proved 

different, from zero in any instance. 

This suggests either that changes in levels of unemployment 

insignificantly affect transfer income or, alternatelyj 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. 



TABLE L 

C o e f f i c i e n t s  f o r  Transfer  Income Re la t ionsh ip  

The i n f l a t i o n  c o e f f i c i e n t  V proved s i g n i f i c a n t  i n  
I 

s i x  out of t e n  i n s t a n c e s .  This c o e f f i c i e n t ,  con t ra ry  t q  expec- 

t a t i o n s ,  seems t o  i n c r e a s e  with the  l e v e l  of income, sugges t ing  

t h a t  t r a n s f e r  income t o  h igher  income groups a d j u s t s  f o r  

i n f l a t i o n  t o  a  g r e a t e r  degree than does t h a t  t o  lower income 
\ 

groups.  I n  a d d i t i o n ,  q u i t e  con$rary t o  expectat ior&, a l l  of 

t h e  c o e f f i c i e n t s  a r e  g r e a t e r  one. These anomalies appear 

t o  be due t o  t h e  f a c t  t h a t  income i s  included i n  

t r a n s f e r  income. Although pension income accrues  t o  a l l  

income groups,  a g r e a t e r  p o r t i o n  accrues  t o  high income groups 



due t o  the  f a c t  t h a t  pensions a r e  commonly a p'ercentage of 

previous ly  earned income. Retirements have increased  i n  

number over t h e  pe r iod  under review, a s  have pension r i g h t s .  

For i n s t a n c e ,  t h e  Canada Pension Plan s t a r t e d  i n  1966 but d id  

not  become f u l l y  opera t ive  u n t i l  t e n  yea r s  l a t e r .  Consequent- 

l y ,  the  pe r  c a p i t a  pension income f o r  each income group has 

been growing, with the  g r e a t e s t  growth occuring a t  higher  

income l e v e l s .  Given the  growth i n  pensions and t h e  indexa- 
c' 

t i o n  of these  pensions,  the  corr&*ons found a r e  not s u r p r i -  

s i n g ,  nor a r e  t h e i r  magnitudes. 

I n  a d d i t i o n ,  i t  i s  poss ib le  t h a t  i n f l a t i o n  stimu- 

l a t e d  government i n t o  re-examining some of i t s  t r a n s f e r  p o l i -  

c i e s .  T h i s  re-examination may have r e s u l t e d  i n  inc reas ing  

the  s c a l e  of payments by more than the amount r equ i red  t o  

compensate f o r  i n f l a t i o n  on the  b a s i s  t h a t  .the o r i g i n a l  pay- 

ments were inadequate t o  meet the  o r i g i n a l  need. 

The average annual t r a n s f e r  income has increased  

s i g n i f i c a n t l y  over the  pe r iod ,  a r e s u l t  t h a t  may be a s  much 
b ' 

due t o  the  increased  percentdge of the  populat ion re 'ceiving 

t r a n s f e r  payments i n - t h e  form of unemployment insurance pay- 

ments, pensions,  e t c .  as due t o  the  inc rease  i n  the  s i z e  of 

the  i n d i v i d u a l  payments made. 



Analysis - Other Income 

&The f o u r t h  hypothesis  t e s t e d  r e l a t e s  t o  a l l  remain- 
, 

i ng  income denoted as "othep inc,ome." I t  is  hypothesized t h a t  

the change i n  "o the r  income" between period i-1 and period . . 

i i s  a  func t ion  of the  i n f l a t i o n  r a t e  i n  per iod i and t h e  / ,- / 
7- / 

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

i .  This r e l a t i o n s h i p  i s  s p e c i f i e d  by the  fo l lowing equat ion:  

Where: 

D i j  = t h e  percentage change i n  o the r  income from period i-1 t o  . 

period i f o r  a l l  groups j .  

Ii = t he  i n f l a t i o n  r a t e  i n  per iod i .  

Gi = t h e p e r c e n t a g e  growth i n  r e a l  g ross  n a t i o n a l  product 

between per iod  i-1 and period i. 
- - 

I t he  c o e f f i c i e n t s  ( t o  be es t imated)  with r e s p e c t  t o  the  

N = impact of t h e  two v a r i a b l e s  ( i n f l a t i o n ,  growtli) on - 

3 
I 

o t h e r  income.. - 

Other income i s  .predominantly cpmprised of business  

p r o f i t s  which accrue 2s income from self-employment o r  from 

dividends.  I t  i s  hypothesized t h q t  t h i s  'type of 'income w i l l  

be p o s i t i v e l y  c o r r e l a t e d  with i n f l a t i o n  on. the  assumption t h a t ,  

-i i n  a  per iod of r i s i n g  p r i c e s ,  g ro fL t s  inc rease .  General growth 

i n  the  economy i s . a l s o  expected t w h a v e  a p o s i t i v e  impact on . 

"o the r  income" as i t  i s  assumed t h a t  when t h e  economy i s  
L 



growing business profits are increpsing. Both M,and N are 

expected tp be independent of the level of income. 

  he following table lists the estimates of M and N. 

9 
TABLE M 

'coefficients for Other Income Relationship , 

In general, "'other income" grew steadily over  the 
l1 

period. The growth for upper income groups is slightly better 

than for lower=income groups. 

a 

The inflation coefficient (M3-is significant in only ,- 

two instances. In every instance (but one) it is positive, , 



t hus  s u p p o r t i n g  ou r  p r i o r  hypo thes i s .  The magnitude of  t h i s  

c o e f f i c i e n t  seems t o  be l a r g e l y  independent  of income l e v e l  

and i s  s l i g h t l y  l e s s  t han  one i n  most of  t h e  income groups ,  

sugges t ing  t h a t  growth i n  income from bus ines s  p r o f i t s  t ends  

t o  l a g  t h e  i n f l a t i o n  r a t e ,  The n e g a t i v e  s i g n  of  t h e  lowest  

income group may s imply i n d i c a t e  t h a t  i n  t imes  of  i n f l a t i o n  

- t he  improvement i n  bus ines s  moves t h e  incomes of  t hose  depen- 

den t  on bus ines s  p r o f i t s  t o  h i g h e r  c a t e g o r i e s ,  t h e r e b y  produc-a  

. . i n g  a nega t ive  impact  on t h e  r e s i d u a l  " o t h e r  income" of  t he  

lowest  group.  This  hypo thes i s  i s  supported by t h e  h i g h e r  

tharl average c o e f f i c i e n t  found f o r  t h e  nex t  h i g h e r  income 

- group'. , I n f l a t i o n  may w e l l  be b e n e f i c i a l  f o r  marg ina l  bus i -  

ne s se s .  

,. . The r e a l  GNP c o e f f i c i e n t  ( N )  proved s i g n i f i c a n t  i n  

on ly  one i n s t a n c e .  For  t h e  lowes t  income group,  growth i n  
I) * 

, t h e  economy seems t o  s i g n i f i c a n t l y  improve " o t h e r  income," 

s u g g e s t i n g  a g a i n  t h a t  t h e r e  a r e  numerous marg ina l  bus ines ses  

which growth makes p r o f i t a b l e .  

Ana lys i s  - T o t a l  Income 

-. . 
L a s t l y ,  i t  i s  hypothesized t h a t  changes i n  t o t a l  I I 

income between pe r iod  i-1 and pe r iod  i a r e  a f u n c t i o n  of  

changes i n  t he  unemployment r a t e  between t h e  two p e r i o d s ,  t h e  

i n f l a t i o n  r a t e  i n  pe r iod  i ,  and t h e  percen tage  growth i n  t he  

--- 



h economy between peri,od i-1 and period i .  $ h i s  r e  a t i o n s h i p  ' 

i s  s p e c i f i e d  by the  fol lowing equat ion:  

Where : 

those 

E i j  = P.U. + Q.1 + RGi 
J 1 J i 

t h e  percentage change i n  t o t a l  income from period i-1 

t o  per iod i f o r  a l l  groups j .  

t he  change i n  the  unemployment r a t e  between period i-1 

and period i .  

t h e  i n f l a t i o n  r a t e  i n  per iod i. 

the  percentage growth i n  r e a l  gross  n a t i o n a l  product 

between per iod  i-1 and period i .  

the  c o e f f i c i e n t s  ( t o  be es t imated)  with r e s p e c t  t o  the 

th ree  v a r i a b l e s  (unemployment, i n f l a t i o n ,  growth) on 

t o t a l  income f o r  a l l  groups j. 

This r e l a t i o n s h i p  r e p r e s e n t s  an aggregat ion  of 

t h a t  went before .  A s  such, i t  i s  hypothesized t h a t  the  

unemployment c o e f f i c i e n t  w i l l  be negat ive and w i l l  approach 

towaFd zero as average income i n c r e a s e s .  The i n f l a t i o n  coef- 

f i c i e n t  i s  expected t o  be negat ive ,  o r  zero ,  f o r  low income 

groups,  p o s i t i v e  and g r e a t e r  than  one f o r  middle income groups 

and p o s i t i v e  and near  one f o r  upper income groups. These 

expecta t ions  a r e  based on the  assumption t h a t  low income 

groups f a i l  t o  keep pace with i n f l a t i o n ,  middle income groups 

more than  keep pace with i n f l a t i o n  ( s i n c e  most of t h e i r  income 



I 

d 

comes from employment) and h igh  income groups  mere ly  keep pace 

w i t h  i n f l a t i o n  (due t o  t h e i r  more mixed sources .  of  income) .  

The growth c o e f f i c i e n t  i s  expected t o  be independent  o f  t h e  

l e v e l  of  income and p o s i t i v e  f o r  a l l  income groups  on t h e  

assumption t h a t  r e a l  growth t e n d s  t o  i n c r e a s e  incomes through- 

o u t  t h e  economy. 

~ h &  f o l l o w i n g  t a b l e  l i s t s  t h e  e s t i m a t e s  of  P j ,  Qj ? 

A* 

TABLE N 

C o e f f i c i e n t s  f o r  T o t a l  Income R e l a t i o n s h i p  d 



I n  g e n e r a l ,  i t  appears t h a t  t o t a l  incomes have been 

growing a t  about nine percent  per year .  The d i f f e r e n c e s  between 

groups ( ignor ing  t h e  abe r ran t  f i g u r e  f o r  the Lowest d e c i l e )  

a r e  minor, thus  suppor t ing  our e a r l i e r  f i n d i n g  which showed 

an i n s i g n i f i c a n t  change i n  the  Gini Coef f i c i en t  over the  per iod .  

The unemployment c o e f f i c i e n t  proved i n s i g n i f i c a n t  

f o r  a l l  income ,groups except the  lowest ,  The apparent  

anomaly of the  lowest income group receiving.more income when 

unemployment i n c r e a s e s  may be ( i n  p a r t )  due t o  a change i n  

the  composition of t h i s  group with some members of t h e  group 

' dropping out a l t o g e t h e r  i n  the  sense t h a t  they f i l e  no income 

t a x  r e t u r n s  while o the r  i n d i v i d u a l s  previous ly  included in ] -  
4 

higher  d e c i l e s  take t h e i r  p lace .  With t h e  f u r t h e r  except ion 

of the  th ree  upper income groups a l l  c o e f f i c i e n t s  are,nega- 

t i v e  (as expected) with the  m i d d i d  income groups most adverse- 

l y  a f f e c t e d  by , 

"\ 

The i n f l a t i o n  c o e f f i c i e n t  i s  sigriLficant i n  e i g h t  
I 

out of t e n  i n s t a n c e s ,  and i n  the  f o u r t h  t o  t e n t h  d e c i l e s  

confirms the  t e s t e d  hypothes is ,  with the  middle income groups 

more than keeping pace with i n f l a t i o n ,  while upper income '& 

groups j u s t  keep pace. However, con t ra ry  t o  expec ta t ions ,  

the  th ree  lowest income groups seem t o  b e n e f i t  most from 

i n f l a t i o n .  These r e s u l t s  suggest  t h a t  i n f l a t i o n  tends  t o  

promote a g r e a t e r  degree of income e q u a l i t y .  However, i t  



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 areepositive but of low magnitude; suggesting that 

real economic growth had no significant impact on total incomes 

of individuals. However, much of this apparent lack of impact 

may be due to the growth of the labour force over the period, 
P 

which would tend to negate the potential positive effect of , 

growth on individual incomes. 



SECTION IV - CONCLUSIONS AND EVALU$TION 

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 anralyses of the effects of unemployment and inflation 
,/ 

on income jdistribution and, despite the somewhat indecisive 

nature of e results, they do allow some preliminary conjec- 

tures to be regarding the impact of unemployment and 

inflation. \ 

Table (0) below provides a summary of the results 

of the five methodologies. In the case of unemployment a 

positive sign indicates that an increase in the unemployment 

rate is correlated with a more equal distribution'of income 

while a negative sign is correlated with a less equal dis- 

tribution. In the case of inflation a positive sign indicates 
t *  

a positive correla ion between the inflation rate and a more 

equal distribution f income while a negative sign Yndicates 6 
\ .  the reverse. 



TABLE 0 

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 

NormalizingkY Equal - :  

- Proportion - 
The Unemployment Gini + Inconclusive 

Cross-Sectional Regression: 

Method I - 
Method I1 + 
Method I11 + 

Aggregate ,&inear Model - 

Macro Model 

Employment Income - 

Total Income Inconclusive 

Inconclusive 

nil 

It will be seen from the above that four of the 

five methods used lend some 

es in the unemployment rate 

ty of income distribution. 

support to the theory that increas- Y 

tend toward a lessening of equali- 

In the case of inflation, two of 

the methods indicate a negative correlation between the infla- 



\$ 
tion rate and increasing income equality, two indicate agosi- 

tive correlation, and one is inconclusive. However, methods 

3 and 5 provided much stronger correlations on the positive 

side than did pethods 1 and 4 on the negative side. Thus the 

weight of the evidence seems %-favour the*tentative conclu- 

sion that inflation, during the time period; studied, tended 

to promote greater income equality. The results obtained by 

U e of the Macro Model suggest that this outcome is mainly u the proportionally larger gains in employment income 
made by lower income groups. 

Given the general weakness of the results, it is 
.r' 

perhaps appropriate to examine the riain shortcomings of the 

analysis. This will help to reveal the nature of the problems 

I associated with determining the impacts of unemployment and 

inflation on income distribution.. The chief shortcomings, 

&h our opinion are four in number, as follows: 

1) The weakness of the Gini ratio as a measure of income 

, distribution. 
- 

2 )  The difficulties encountered by the use of average unemploy- 

ment rates. A 

3) The non-specification of the effect of government redistri- 

butive,policies in the analysis (except to some extent in 

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

the effect of changes in the work force brought about by 



by a growing p o p u l a t i o n  and changes i n  l a b o u r  f o r c e  p a r t i -  

c i p a t i o n  r a t e s .  

Each o f  t h e s e  shor tcomings  w i l l  now b e  d i s c u s s e d  
a 

i n  t u r n .  

(I 

1) Ph& use  of  a  one-number measure of income e q u a l i t y ,  such 

a s  t h e '  G i n i  r a t i o ,  g r e a t l y  r e s t r i c t s  t h e  a n a l y s i s  i n  t h a t  

it  may h i d e  a s  much a s  i t  r e v e a l s ;  A s  a n  a v e r a g e  measure 

i t  te l l s  u s  n o t h i n g  a b o u t  i n d i v i d u a l  income s h i f t s  b u t  

o n l y  a b o u t  n e t  s h i f t s .  For  i n s t a n c e ,  i f ,  due  t o  i n f l a t i o n ,  

t h e  incomes o f  i r f d i v i d u a l s  on f i x ~ t n c o m e s  w e r e  t o  f a l l ,  

w h i l e  employment e a r n i n g s  w e r e  t o  r ise ,  t 1s would n o t  hi 
n e c e s s a r i l y  change t h e  d i s t r i b u t i o n  o f  i n c  m e  a s  shown 

by t h e  G i n i  r a t i o .  Y e t ,  s u r e l y  t h e  i n d i v i d  4, 1s s o  a f f e c t e d  

would r i g h t l y  r e g a r d  t h e  change a s  a  c h a n g e B i n , t h e  d i s t r i -  

b u t i o n  o f  income. C o n s i d e r a b l e  p o l a r i z a t i o n  of t h e  income 

s t r u c t u r e  c o u l d  c o n c e i v a b l y  t a k e  p l a c e ,  w i t h  l i t t l e  o r  no 

change i n  t h e  G i n i  r a t i o ,  p r o v i d i n g  t h a t  t h e  changes  w e r e  
I. 

approx imate ly  o f f - s , e t t i n g .  Fhe r e l a t i v e l y  more s i g n i f i -  

c a n t  r e s u l t s  o f  t h e  Macro Model a r e  i n  p a r t  due  t o  t h e  

f a c t  t h a t  income changes a r e  focused  o n J d i r e c t l y , r a t h e r  

t h a n  v i a  t h e  G i n i  r a t i o .  

- 
2 )  The u s e  o f  t h e  a v e r a g e  unemployment r a t e  c r e a t e s  problems 

of  a  t y p e  s i m i l a r  t o  t h o s e  c r e a t e a  by use  o f  t h e  G i n i  R a t i o .  



.An unddrlying assumption of the analyses undertaken in this 

p,aper 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 
,% 

'L Q 

assumption is really warranted. For instance, an increase 
\ 

of one percent in the unemployment rate when unemployment 
", 

is at four percent to begin with probably affects different 

, income groups than does a one increase when unemp1,oy- 
I 

ment is at eight percent. Moreover, average unemployment/ 

rates conceal the fact that unemployment affects differe t / 
1 

socio-economic groups depending upon its cause. The sape 

average unemployment rate arising from a general recession i 
affects a different set of individuals than it does hf it 

\ 

+,arises from depressed co itions in a specific area or a) 

specific indu try. 

3-  
k t t e r  analysis would. result from the 

use of incom -specific unemployment rates but these rates 

appear to be nowhere available and the attempt we made at 

generating such rates introduced a bias as indicated in 

method #1, "No~malizing by Equal Proportion." 

'9 
3) Government redistributive policies clearly affect the dis- 

\ 

tributio\ncome. some of these may not be identified 

in income statistics but the main ones, such as unemployment 

benefits, pension'income, and family allowances are inc4uded 

2 in transfer incom* A priori, it is reasonable to expect 

j that redistributive policies will be undertpken ' d r e s p o n s e  

f 



. . 
~. < 90 

I 

s 
t o  t h e  undes i r ab l e  e f f e c t s  of:.unemployment and i n f l a t i o f i  on 

the  d j s t r i b u t i o n  of income, and, i n  f a c t ,  .we know t h a t ,  UIC . - ' 

j \ 

b e n e f i t s  i n c r e a s e  wi th  i n c r e a s i n g  unemployment and t h a t  .the , 

Old Age and Canaaa Pension a r e  indexed t o  Compensate f o r  

i n f l a t i o n .  Changes i n  income t a x  do not  a f f e c t  our d a t a  ~ 

which is P ased  on " t o t a l  income" p ~ i o r  t o  any adjust men*^ , 

B \ 

f o r  exemptions o r  t a x .  To the  e x t e n t  t h a t  r e d i ~ t ~ i b u t i v e  

p o l i c i e s  ach ieve  t h e i r  g o a l ,  t hey  n e u t r a l i z e  t h e  e$fect of 
g - 

unemployment and i n f l a t i o i  on income d i s t r i b u t ' i o n .  I t  seems 

c l e a r  t h a t ,  t o  some e x t e n t  a t  l e a s t ,  t h i s  accpunts  f o r  t h e  

remarkable s t a b i l i t y  of  t h e  income d i s t r i b u t i o n  as eviden- 

ced by the  Gini  r a t i o s  f o r  t h e  yea r s  1966 t o  1976 ( s e e , p a g e  

35) . Only t h k  Macro-Model methodology d i s a g g r e g a t e s  'income - 

and the  summary o'f r e s u l t s  i n  t h i s  s e c t i o n  ind.icate.s  t h a t  

r i s in~ ' i inemployrnent  r e s u l t s  i n  a of 

t r a n s f e r  income, perhaps as a 

r each ing  a  wider spectquin of irk On t h e  o t h e r  
I 1 

hand, i n f l a t i o n  i s  neg&ively  c o r r e l a t e d  wi th  , the  r e d i s -  
P 

t r i b u t i o n a l  impact of t r a n s f e r  income sugges t ing  t h a t  

i n c r e a s e s  i n  U I C  b e n e f i t s ,  pensions  and f ami ly  a l lowances ,  

whether by index ing ,  o r  by p e r i o d i c  government d e c i s i o n ,  

t end  t o  have favoured the  h igher  income c l a s s e s .  These 

f i n d i n g s  a r e  n o t  i n c o n s i s t e n t  wi th  the  t heo ry  t h a t  govern- 

ment r e d i s t r i b u t i v e  p o l i c i e s  tend toward 'maintaining the  

s t a b i l i t y  of income d i s t r i b u t i o n .  A d e t a i l e d  s tudy  of a l ls  



government  r e d i s t r i b u t i v e  p o l i c i e s  wou ld , shed  more l i g h t  
i \ 

on W i s  m a t t e r  b u t  i s  beyond t h e  scope  o f  t h i s  p a p e r .  

\ - 
4 )  Over t h e  t e n  y e a r  p e r i o d . . s t u d i e d ,  t h e  l a b o u r  f o r c e  h a s  

\ i n c r e a s e d  s i g n i f i c a n t l y  i n  number, due b o t h  t o  p o p u l a t i o n  

i growth ,  and inc re ' a sed  p a r t i c i p a t i o n  r a t e s  as .a h i g h e r  

\ perceheag8 of  t h e  f ema le  p o p u l a t i o n  become g a i n f u l l y  ' 

/ employed.  %e s i g n i f i c a n c e  o f  t h i s  phenomena t e n d s  t o  

) be i n w a i e  f o r  t h e  d i s t r i b u i i o n  o f  income,  as,  i t  

f f e c t  i t ,  b o t h  i n  t h e  d i r e c t i o n  of  -making i t  more ya 
a l ,  and i n  t h e  d i r e c t i o n  o f  making i t  l e s s  e q u a l ,  6 

1 

one and  t h e  same t i m e .  A s  ne* worke r s  r e g i s t e r  wi-bh Man- 

power f o r  j o b s ,  b u t  a r e  n o t  employed, t h e y  c o n t r i b u t e  t o  

a r i s e  i n  t h e  unemployment r a t e ,  b u t , s i n c e  t h e s e  i n d i v i -  
L 

d u a l s  have no r e c o r d e d  income, t h e  d i s t r i b u t i o n  o f  income 
" 

r e m a i n s  unchanged.  C o n s e q u e n t l y ,  t h e  impac t  o f  unemploy- 

ment on t h e  " t r u e "  d i s t r i b u t i o n  o f  income i s  u n d e r s t a t e d .  

On +he o t h e r  hand,  as t h e s e  new worke r s  e n t e r  t h e  l a b o u r  

f o r c e ,  t h e y  t e n d  t o  r e d u c e  t h e  unemployment r a t e ,  b u t ,  

s i n c e  most o f  them e n t e r  a t  o r  n e a r  t h e  bot tom o f  t h e  

income l a d d e r ,  t h e  d i s t r i b u t i o n  o f  income t e n d s  t o  become 

l e s s  e q u a l .  T h i s  g e n e r a t e s  t h e  c o u n t e r - i n t u i t i v e  r e s u l t  

o f  f a l l i n g  unemployment a s s o c i a t e d  w i t h  g r e a t e r  income 

i n e q u a l i t y .  T h i s  g e n e r a l  problem i s  -not  e a s i l y  solvefi  

u s i n g  t a x a t i o n  d a t a  as t h e r e  i s  no c l e a r  way t o  r e c o n c i l e  

t h e  Jabour  f o r c e  w i t h  t h o s e  f i l i n g  t a x  r e t u r n s .  



I n  c o n c l u s i o n , '  t h i s  a n a l y s i s  o f  t h e  e f f e c t s  o f  G 4 

un mployment and  i n f l a t i o n  on  t h e  d i s t r i b u t i o n  o f  income 
/ r -  

t h a t  t h e  r e d i s t r i b u t i o n s  which d o  t a k e  p l a c e  c u t  - 
across income g r o u p ?  and  a r e  f r equen-o f f se t t i ng  *wi th  r e g a r d  

' 

t o  t h e i r  n e t  aggr.egake e f f e c t .  T h i s ,  o f  ' c o u r s e ,  d o e s  n o t  . , 

. mean t h a t  t h e y  l a c k  s i g n i f i c a n c e  f o r  t h e  i n d i v i d u a l s  con- - 
c e r n e d .  T o , t h e  e x t e n t  t h a t  t h e s e  i n d i v i d u a l s  can,  b e  i d e n t i -  

f i e d  on  some c o n s i s t e n t  b a s i s ;  it becomes Smpor t an t  f rbm a  
* 

p o l i c y  v i e w p o i n t  t h a t  a f r u i t f u l  a v e h e -  f o r  i u r t h e r  r e s e a r c f i  " 

may l i g  in e x a m i n i n g  what  happens  t o  incorn:, by-.; o f  
. - 

a sample  o f  i n d i v i d u a l  income r e c e i v e r s  o v e r  'time. 4, 

9 " I n  t h e  mac ro - sense  o u r  a n a l y s e s  ~ n d i c a t e  t h a t  
7 . . 

d u r i n g  1966-76, d e s p i t e  s u b s t a n t i a . 1  increases 'in b o t h  t h e  un- .  
\ - - _  

employment and i n f l a t i o n  ra tes ,  t h e  d i s t r i b u t i o n -  o f  income. 
--  . 

r ema ined  v i r t u a l l y  unchanged.  The re  i s  no e v i d e n c e  t o  s u g g e s t  
I / 

t h a t  low income g r o u p s  have  s u f f e r e d  a  d e t e r i o r a t i o n  o{ t h e i r  
L 

r e l a t i v e  p o s i t i o n - o n  t h e  income l a d d e r  b e c a u s e  o f  i n f l a t i o n .  

I n  f a c t  t h e  e v i d e n c e  seems t o  b e  r a t h e r  t h e  r e v e r s e .  T h i s ,  

however ,  i n d i c a t e s  no g r e a t  improvement i n  income d i s t r i b u t i o n  

i n  Canada ( a s suming  t h a t  w e  c o n s i d e r  a n  improvement  t o  be  a  
a- 

more e v e n  d i s t r i b u t i o n ) .  I n  summary, t h e  o v e r a l l  a n a l y s i s  I 

s u p p o r t s  t h e  h y p o t h e s i s  t h a t ,  f o r  a  v a r i e t y  of  r e a s o n s ,  i n f l a -  

t i o n  had l i t t l e  o r  no e f f e c t - o n  t h e  d i s t r i b u t i o n  o f  p e r s o n a l  
b 

income d u r i n g  t h e  p e r i o d  1966-76 .  
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