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The degree of inequality present Tn the distribution of
income may be measured with a gini coefficient. if the
distribution is found to empirically fit a particular
distribution function., then the gini coefficent may be derived
fFrom the mean value of income and the variation from the mean.
For the purpose of this study, the Beta [I distribution was
used as the function which most closety approximates the
actual distribution of income. The Beta 11 function provides
+he skewness which is normally found in an income distribution
as well as Fulfilling other regulired characteristics.

The degree of {nequality was approximated for the
distribution of income from all sources and from ten separate
components of income sources in constant (1973) dollars.

Next, permanent income from all sources and from the ten
component sources was estimeted based upon actual income using
the double exponential smoothimg forecasting technicgue. The
estimations of permanent income, which can e thought of as
axpected income, were used to derive measures of permanent
income inequality. The degree of actual income ineguatity and
the degree of permnanent income ineguality. both being

represented by the hypothetical gini ceefficent, were compared

?Y
"



and tested for statistical differences. For the entire period
under investigation, 1952 to 1979, the net effect was no
statistically significant difference between permanent and
actual income inequality, as was expected. Howevelr,
significant differences were found in comparing year by year.
Relating permanent income inequality to the underlying,
structural ineguality present in & given distribution,
conclusions were drawn regarding the role of mebility in its
ability to alter the actual distribution of income. The
impact of business Fluctuatlions on the distribution of
permanent income relative to the distribution of actual income
was studied in an effort to reach general conclusions. In
general, cyclical upswings tend to reduce permanent inequal ity
retlative to actual inequatity. Thus, despite the empirically
supported relationship between income inequal ity and economic
growth, it would sppear that unexpected growth tends to favor

a more equal distribution of income,
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Chapter |

Mitton Friedman’s permanent income hypothesis asserts
that permanent consumption is a proportional function of
permanent income. "The basic fdea is that the consumer
disregards fortuitous variations in income when drawing up
consumotion plans; only expected, ‘normal’, or permanent
income is considered." (4, p. 13) Friedman defines
permanent income for practical purposes as expected income.
The difference between actual income (Y) and axpeacted income
(PY} is termed transitory income {TY). Similarily, permanent
consumption is planned or expected consumption and the
difference between actual consumption (C) and planned
consumpt fon (PC) s transitory consumption (TC). Friedman
uses the term consumption to denote the actuasl use of  goods
and services, rather than expenditures. Therefore,
expenditures for consumption goods and services must be
converted from a stock to a fFlow before they are applicabie
to the permanent income hypothesis. This conversion was
performed for expenditures on consumer durables. Thus, the
permaﬁent income hypothesis may be simply stated by the

Following equations: (2, p. 26)




Y = PY + FY
C = PC + IC
PC = kPY

The average propensity to consume (k) is hypothesized to be
independent of the size of permanent income, thus resulting
in a proportional consumption function. Under the permanent
income hypothesis, the ratio k depends on:

«..(1}) the rate of interest or sets of rates of

interest at which the consumer unit can borrow or

lend; (2) the relative importance of property and

nonproperty income, symbolized by the ratio of

nonhuman wealth to income; and (3) the factors

symbol ized by the portmanteau variable determining

the consumer unit’s tastes and preferences for

consumption versus additions to wealth., (2, p. 26)
Thus, the average propensity to consume is assumed
independent of the level of income, but dependent upon the
above variables,

Note that a nonproportional consumption funmction of the
form:

PC = a + chkPY
where a = autonomous consumption (consumption which is
independent of tha JTevel of income) and
c = the marginal propensity to consume

vields an average propensity to consume {(APC) which varies

inversely with the level of permanent income:




The permanent income hypothesis carries strong
implications for the long-run trend in inequality. Keynes’
absolute income hypothesis was based on a ronproportional
consumption function, implying that the average propensity
to consumeg varies inversely with the level of jncome. IfF
this tendency is empirically supported, then a trend toward
inequal ity would be expected over time as the savings to
income ratio increases for those on the upper end of the
distribution, assuming a growing sconomy. "If the
proportional hypothesis is correct, then the distribution of
permanent income does not affect the proportion of income
consumed." (3, p. 336) If the average propensity to consume
does not change as the level of income changes, then there
is no inevitable link between economic growth and increasing
inecquality as implied by a nonproportional consumption
function.

The constant proportion between permanent

consumption and permanent income leads Friedman

to conclude that the hiakh ohserved average

consumption propensity of the poor reflects

primariy the high proportion of poor {(rich)

people Cemporarily below {above) their permanent

incomes. The implication of these results for

the long period is that esqualization of personal

incomes will have no measurable effect on permanent

consumption as a percentage of income. (1, p. 109)

£t is an empirical fact that short-run or cross-

sectional regressions of actual consumption against actual

income vield a nonproportienal consumption function: the




intercept term is statistically significant. Friedman
expliains this phenomencn within the context of the permanent
income hypothesis. Saving is considered to be a residual,
that is, actual! income minus actual consumption. Thus,
Friedman does not attempt to describe motivations to save,
aside from as a residual.

Negative saving at low measured incomes reflect

pracisely the fact that measured income is not a

valid index of wealth; that many people have lTow

incomes in any one vear because of transitory

factors and can be expected to have higher incomes

in other vears. Their negative savings are financed

by positive savings in vears when their incomes ars

abnormally high, and it is these that produce the

high ratios of saving to measured income at the upper

end of the measured income scale. (2, p. 39)
This type of reasoning is very similar to the relative
income hypothesis, which stresses that consumers behave in
such a way as to "defend’ their consumption positions. This
is a reasonable explanation of cbhserved consumption and
saving to income ratios, and certainly does rnot contradict
the permanent income hypothesis. Friedman’s reasoning seems
to extend this explanation, not replace it. The major
difference between the two theories is a matter of approach
rather than result. I's the unit jealousty guarding the
consumption position in order to impress others, or is the
permanent level of consumption automatically maintained out

of "habit’? The second proposition does not contradict the

first, it is merely a more general statement.




Thus, cyclical fluctuation in the saving or consumption
ratio is explained by the effects of cyclical fluctuation in
transitory income. The ratié of actual consumption to
actual income differs from the ratio of permanent
consumption to permanent income due to changes in the
transitory components., Consider the ratio of permanent
_consummtion to permanent income (k) to be relatively
constant over time; recall that this ratio is assumed to be
determined by factors other than income and that these
factors are slow to change. It is immediately obvicus that
if transitory Factoré are causing permanent income to differ
from actual income and permanent consumption to differ from
actual consumption, then the actual consumption ratio will
be different from the permanent consumption ratio. Friedman
extends the hypothesis by asserting that the expected
coefficient of correlation between transitory consumption
and transitory income is zero. This assertion dictates that
the actual and permanent consumption ratios will be
different. whenever the average transitory component of
either is not zero, making the permanent income hypothesisg
more substantial and subject to testing. Since transitory
income is a component of actual income, any variation in
transitory income can be expected to influence the

distribution of actual income; howsver, variation in




transitory income will only influence the distribution of
rpermanent income to the extent that transitory income
becomes incorporated into Deémanent income. In the
formation of expectations, past values of transitory income
are used to forecast future expected income; thus, these
transitory changes in actual income alter permanent income
somewhat. It is the purpose of this study to determine how
the distribution of actual income compares to the
distribution of permanent income; if the two are
significantly different, then transitory factors alter the
distribution of actual income and the presence of dynamic
variation and mobility causes a redistribution of actual
income.

The foundations and theoretical implications of the
permanent income hypothesis will be further explored in
Chapter 11. Additionally, the method of estimating
permanent income and permanent consumption from actual
income and consumption will be described and some testing of
Friedman’s proportionality hypothesis undertaken.

Measured income distributions reflect the influence of
differences among individualis in both permanent and

transitory income. "Yet these two types of differences do
not have the same significance; the one is an indication of

deep-seated long-run inequality, the other, of dynamic




variation and mobility." (2, p. 209) Measured income
inegual ity is the result of both influernces. One example of
this distinction is the compérative dagree of inequality of
income in Britian and the United States., "Casual
observation suggests that relative income status is
decidedly less variable~—-the transitory component of income
tess important--in Britian than in the United States, so
that distributions of annual income are a misleading basis
for judging the degree of underlying ineqguality." (2, p.
209)

The issue of primary concern is whether transitory
income—-carning opportunities tend to alter the distribution
of measured income and, if so, in what way. In order to
address this issue, some measure of permanent income
inegqual ity must be estimated and compared to actual income
inequality. According to Friedman’s permanent ipcome
hypothesis, the effect of ineguality depends critically on
the source of the ineguality.

Insofar as the inequality is attributable to

differences in permanent income status, {t has

no effect on the saving ratio. Insofar as it

is attributabile to differences in transitory

components, it does. (2, p. 235%)

The permanent income hypothesis mekes information obtained

from studies of the distribution of income relevant to the

study of the aggregate consumption function; clearly, the



relation is reciprical. (2, p. 209) "If accepted, the
hypothesis makes information from studies of consumption
behavior relevant to the anaiysis of the distribution of
income." (2, p. 209)

The measure of ineguality used n this study is the
gini coefficient for a univariate Beta |1 distribution,
similar to the type 1V from the Pearson family. The Beta 11
distribution is used because it follows the Pareto taw (it

is skewaed right) and has been shown to fit ampirical data

very well in previous studies. The method of computing the
gini coefficient given the distribution parameters will be
discussed in Chapter [I1l. The coefficients are computed for

the purpose of comparison and to determine long-run trends
underlying each type of distribution. The period under
analysis is 1952 to 1979; gini coefficients will be
est imated for each distribution in these years. Further,
fncome is divided into ten sources and the gini coefficient
for each income source computed in order to study the
effects of the distribution of income from human wealth
versus property wealth.

The gini coefficient measures the degree of inequality
praesent in a distribution. Use of the Lorenz Curve
facilitates visualization of this measure. This curve is

known in English-speaking countries as the Loranz curve, and




in Latin countries as the Gini Curve. "It was applied to
distribution problems at approximately the same time, and
apparently independently, by two economic statisticians, the
American Max Lorenz and the ltalian Corrado Gimi."™ (1, p.
453 A hypothetical Lorenz Curve is presented in Figure 1.

The areas betweern the 45 degree line and the Lorenz Curve is

muttipiied by two to get the gini coefficient, so the range
of values is between zero (perfect equality) and ome (perfect
inequality). With perfect equality, where the ‘poorest”’
citartile of househoids hold 25 per cent of income, the shaded
area would be zero. At the other extreme, if only one
household held 100 per cent of income, the shaded area would
be equal to 0.5. The hypothetical distribution represented
shows that the poorest quartile holds approximately 10 per
cent of the income (point A on the curve), while the richest
quartile holds approximately 40 per cent of the income (point

B on the curve).

per cent of
i ncome 75 T
1 B
50
25 1
per cent of
A
N ¥ + households

Figure l-—-Hypothetical Lorenz Curve
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The gini coefficients computed for this study are based on
the assumption that a Beta [l distribution function
adequately describes the empirical distribution function.
Additicnally, it is assumed that both actual and permanent
income can be described by the same distribution function.
The second assumption is more important, since the objective
is to compare inequality rather than to develop the most
accurate measure of inequality. Testing of this assumption
is bevond the scope of this study. However, it seems
reasonble to assume that any underlying differences in the
two distribution functions will not significantly alter the
results. Therefore, comparison of measured income
inequality and permanent income inequality is made assuming
that the underlvying distribution functions are the same.

In order to test the null hvpothesis that the
distribution of actual income is the same as the
distribution of permanent income, with the alternate
hypothesis that the two are different, the ratio of the
permanent gint over the actual gini is computed for each
vear in the study. These ratios are also computed for each
of the components of actual and permanent income. One
observation was lost in estimating permanent income variance
and three observations were lost in computing the gini

coefficients for permanent income (total) and the wages and
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salaries component due to the size of the parameters in
three of the periods and the inability of the program to
find a gamma function for large numbers. This problem will
be further discussed in Chapter [1]. Hypothesis testing was
performed on the mean value of each ratio for the sample
period; a Student’s T test was performed with 24 degrees of
freedom for income from all sources, 25 degrees of freedom
for income from wages and salaries, and 26 degrees of
freedom for income from all component sources other than
wages and salaries. The reasons for the loss of degrees of
freedom will be discussed in Chapter [V. The probablity of
a Type 1 error taken to be acceptable was ¢ = 0.05. The
tests were performed in order.to determine whether this
ratio is statistically equal to one (Fail to Reject the Null
Hypothesis) for the sample or statistically different from
one (Reject the Null Hypothesis) for the sample. The
results of these tests will be given in Chapter 111.

All estimation is performed using per capita income
values in constant (1973) dollars rather than aggregate
values. All relationships expressed can be transformed to
per capita values with no loss of theoretical accuracy. The
consumer price index, with the base vear at 1967, was used
te deflate income and consumption data to constant, 1973,

dollars.




The final step in this study is the development of a
model relating the derived g{ni coefficients to
macroeconomic growth variables in order to explain the
varijation in actual and permanent ncome ineguality. In
addition, the coefficients are regressed against time to
determine the trend in actual and permanent income
inequality. The question of economic growth versus income
inequal ity has long been a major theoretical and poticy
issue. Do the variables which are thought to bring about
economic growth affect the distribution of actual income?

Do they affect the distribution of permanent income? How do
these variables influence the distributions? These
questions are addressed in Chapter IV. The variables used
include those which are thought to cause growth and those
which are a measure of growth. They are:

t) the rate of inflation,

2} the relative change im‘real output,

3) the relative size of the public sector,

4) Capital deepening, defined as

(InkK,_ - InK y - (!nPt - InP

t t-1 t-1
where K = net capital stock and P = population,

)

5) the net capital stock to output ratio,
6) the saving to ocutput ratio, and

7) a representative rate of interest.

12




The stepwise and backward elimination procedures are used to
identify significant variables in each model.

[n aadition to the abové independent variables, the
ratio of the average propensity to consume from permanent
income to the average propensity to consume from measured
income was tested as an independent variable in the model.
According to the permanent income hypothesis, the difference
between these two propensities to consume can be explained
by transitory or unexpected factors. If there is a
redistributive effect associated with transitory income,
then a difference in the two propensities to consume should
be associated with a difference between the respective gini
coefficients. The variation from unity in the ratio of the
permanent gini to the measured gini should be associated
with the variation from unity in the ratio of the permanent
propensity to consume to the measured propensity to consume,
according to Friedman’s hypothesis. The implications of

this variable will be discussed further in Chapter V.

13
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Chapter 2

The Adaptive Expectations Model
Milton Friedman estimated permanent income using an
adaptive expectations approach to model the process of
expectation formation on the part of the individual. "The
hypothesis of adaeptive expectations, introduced by Cagan
(1956), postulates that individuals use information on past
forecating errors to revise current expectations." (1, p.
23) Under this hypothesis, permanent or expected income in
time period £t is given by:
PY, = 8Y_ + (i -~ G)PYt“

t t

which may be written equivalently as:

1

PYt = F’Yt_i + B(Yt - PYt_l)

Where § is the coefficient of adjustment. Note that

Ye © PY._., 1s the forecast error made in the period t-1. If
no error was made {actual income was exactly expected), then
the individual does not adjust the next forecast; expected
income in period t is equal to actual income in period t-1.
This would be the best forecast assuming that the individua)
had no reason to expect the level of income to be increasing

over time. In an economy characterized by overall economic

growth, per capita income is increasing over time. Thus,

15




the average individual will expect income growth, even when
previously forecasted values are correct. As Friedman
notes, "one obvious defect of [the adaptive expectations]
approach is that it does not allow for predicted secular
growth.” (3, p. 144)

Being an average of earlier observations, the

estimated permanent income is necessarily between

the lowest and the highest, so that this method

of estimation applied to a steadity growing series

vields estimated values systematicailly below the

observed values. (3, p. l44)
To correct this problem, Friedman assumes & constant growth
rate {(a) and adjusts expected income accordingly:

PYt = Yoe + Bft + (1 - E))PYt_1

For the present study, the restrictive assumption of a

constant rate of growth is avoided by employing the double

exponential smoothing technigue.

Double Exponential Smoothing

The Adaptive Expectations model emploved by Milton
Friedman to estimate permanent income is equivalent to
single exponential smoothing, a techrnique of forecasting
data which varies around a constant level. Double
exponential smoothing was designed to forecast data which
variaes around a ltinear trend. By emploving an exponantial
smoothing procedure, it is assumed that the consuming unit

rationally forecasts expected income by adlusting for past
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forecast errors. Note that within the context of the
permanent income hypothesis, the forecast error represents
an estimation of transitory income. Thus, the individual is
adjusting expectations in light of past values of transitory
income.

Exponential smoothing forecasting techniques are
appropriate for data which varies randomly around a constant
trend, implying that transitory income cannot be
systematically explained or predicted. The use of singte
exponential smoothing is appropriate when the data varies
around a zero trend, or a constant level. Double
exponential smoothing is appropriate when the data varies
around a |inear non-zero trend. This assumption represents
é ma jor weakness of the adaptive expectations approach.
Transitory income includes both random and cycliical
components: a seasonal component is not present due to the
Fact that annual data is used in the study. Exponential
smoothing techniques do not adjust expected values to
accouwnt for an expected cyeclical component.

Recall that Friedman explains transitory additions to
or subtractions from actual income using cyclical factors.
Per capita tramsitory income should be greater than zero
during a "boom’” period and less than zero during a

recessionary period. However, the theoretical motivating




force behind consumption behavior, under the permanent
income hypothesis, is that of expectations. Therefore, it
is the expectation of tranﬁitéry income, rather than the
post hoc value of transitory income, which motivates the
consumer. Estimations of transitory income may not be
highly correlated with the actuai business cycle, but these
estimations should be capabie of explaining the cyclical
behavior of the actual consumption ratio; this is the
foundation of the permanent income hypothesis.

Single exponential smoothing and double exponential
smoothing techniques forecast future values through use of
an exponentially declining moving average weighting pat£ern.
Single exponential smoothing "smooths” the series by
adjusting the values to follow a constant average level.
Double exponential smoothing adjusts the trend of the series
as waeli. Thus, expectations for future values are formed by
giving exponentially declining weight to past averages and
past trends. The eguations used in the iterative technigue
may be ocbtained from a Forecasting texthook. (2}

Tabtle 1 includes actual per capita income from all
sources as well as the values from ten separate sources,

The sum of per capita income from the ten sources is equal

to total per capita income from all sources.

18
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Table I PER CAPITA INCOME [N 1973 DOLLARS
Year Total Wages & Dividends Interest FPensions
Income Salaries on Assets and
Annuities
1952 £393.8 5163.29 174.118 55.249 i6.742
1953 &eheB.6 53%3.79 167.829 58.159 19,940
1954 6681.4 5418.2°2 205,023 £9.444 23.148
1958 T7074.9 5718,99 224.046 73.022 18.256
1956 7372.8 5955.17 237.095 80.121 17.987
1957 7386.0 6018.,.69 241.570 86.839 20.525
1958 7305.2 5918,87 227 .469 a5.291 23.055
1959 7699, 4 6257.06 236.317 111,298 22.869
1960 7733.9 6341.41 234,088 124,547 7.503
196! 7928, 1 6447.03 £232.164 136.665 8.913
1962 8147.6 6638.84 249,746 167,477 32.320
1963 83886.1 6795.81 £59.813 209.012 &60.962
1964 8758.2 7084.82 260.756 222.072 68.771
1965 g004.3 7235.29 270.425 235.213 74.649
1966 Qz2i5.7 T426 .91 273.868 258.805 86. 268
1967 9460.8 Te4d46 .62 268.862 276.848 53,170
1968 9696. 4 7822.48 263.134 291.236 103.465
1969 9748.5 7973.85 252.139 313.961 110.31)
1970 99(19.9 8195. 46 243.769 338.758 121.312
1971 10042.3 8312.98 £30.429 364,297 137.160
1972 1G358.0 B525 .2 229,446 374.974 150.839
1973 10381.0 8516.4u2 232.000 399,000 164.000
1974 9720.1 B1O4.10 213.¢87 405,720 171.190
1975 9680, 3 7986.81 219.631 435.960 209.723
1976 o8&’ 3 Bl122.6] 225.606 447.309 226.387
1877 1001 .8 a20m.97 252.267 462,000 274,267
1978  10099.6 Hd272.76 240,452 464,556 269.742
19792 10Q025%.9 8118.83 247.343 487.340 270.608




Table 1--Continued

20

Rents & Business, PFartner- Sale of Estates Other
Royalties Profess., ships Capital & Trusts
& Farms Assets
9z7.0816 483.846 261.178 73.665 E0.2265 23.4392
89,7305 478.560 237.619 59.820 48.1886 14,9552
90.9377 492.719 248.012 397.552 19.8408 16.5341
87.2588 524.433 257.238 136,087 14,5364 19.9153
76.8512 588,650 245,270 125.905 16.3513 79,4323
85. 2600 536.820 246,306 31.575 15.7890 42.6298
B7.6064 537.235% 239.764 112,198 15.3695 47 .6457
82.37299 RdAzZ.767 237.842 158,561 15.2464 35,0666
82.5309 517.696 220,583 130.549 15.0058 &0.0225
84.6731 546,660 216.881 184.201 14.8547 49.0214
79.3312 561,195 218,895 135.157 16.1603 48,4803
74.0252 560.268 211.915 148,050 15.9660 52.2528
70,2035 561.627 213.476 176.225 17.1927 83.0977
£3.3810 583.104 721.129 208.453 18.3099 94.3670
64.3593 590. 186 209.510 i98.554 19.1706 78.05%24
58,5647 570.9396 214.291 259,545 18.6343 53.2403
60.0353 554,373 232.478 318.061 19,1603 31.9335
53.33ae8 543,069 189,104 238.804 23.06319 50.9127
50.3563 513.862 211.724 144,201 22 .8891 67.5228
51.5723 503.651 159,105 193.121 23.0427 66,2339
54.1748 527.937 180.583 233.695 25.4937 55,2369
&0.0000 561.997 138.000 207.000 24.9999 78. 0002
54,7806 427.976 112.985% 138.664 30.813¢9 59.9165
52.8436 431.004 108,165 141.192 25.5959 69,3572
53.8647 441 .844 107.729 170.961 26.5419 47.935¢
44,0000 422 .400 112.933 176.000 23.4664 45,4667
43,5945 433.221 114.436 191,408 23.1597 46,3193
20.8158 388.767 185.507 187.95¢6 25.1015 93.6722
Tabie 1 includes the expected values of per capita

income from all sources in 1973 dollars as well as income from

the ten major sources. The expected value was calculated

using the double exponential smoothing iterative technigue.
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Table 11 PER CARITA FPERMANENT INCOME 1IN 1973 DOLLARS

Year Total Wages & Bividends Interest Pensions
Income Salaries on Assets and
Annuities

1952 6447.0 R224 .84 182.545% 50.299 20.631
1953 6562, 1 5296.94 181.047 64,231 15.684
1954 &725.2 5531.86 170.932 67,338 18.878
1955 6837.3 555%.47 212.144 77.719 23.521
1956 T232.7 5861.97 239.035 81.119 18.538
1957 7591.1 6E141.86 253.718 87.193 17.253
ioss 7625.7 6202.40 255,650 a3.676 20.218
1959 7481.9 &035.85 £34.374 102.260 23.779
1960 7815. 2 H358.85 £38.870 119,698 £3.948
1961 7893.7 6£479.62 236,092 135.282 5.787
1962 8072.0 6577.01 240.930 148.502 4.798
1963 8302.6 6772.82 253.635 181.932 33.165
1964 8564.9 6944, 39 766,302 230,465 71,113
1965 B8964.2 7259,.68 267.264 247 .680 83,448
| 966 92h5.,6 7431.17 276.584 257.665 B7.503
1967 9473.4 7629.39 280,059 279.006 9%7.373
1 968 9708.56 7842.84 272.554 297.000 103.384
1969 9940.9 8018.54 £63.236 310.259 112.951
1970 99E0.0 8159.23 24B.642 332.337 119,388
ja71 10094.0 B378.66 237.528 358.641 130.232
1972 10208.3 8492.20 222.078 386.113 147.529
1973 19520.5 B6S8.50 221 .255 396.494 162.960
1974 10569.8 BE65 .95 227.001 418.694 176.871
1975 933, 1 8132.81 208.407 424,286 183.334
1976 9594.3 7892 .89 213.926 453,485 225.083
1977 9759.0 8039.17 223.909 466.307 246.617
1978 9986, 3 8189.67¢ 257,699 479.280 299. 154
1979 10131.4 B8299.13 247 .471 479.184 294,792



Rents &

Royatties

20.794
90.930
88.885
B9.815
87.325
75.671
81.589
B6.343
BZ2.511
81.726
83.898
79.241
72.768
67.643
60.153
60.121)
5b. 346
56.475
£0.902
47.145
48.265
52,006
59,352
56,058
52.970
53.209
43,485
40.818

Business,
Profess.,

& Farms

493.879
494,939
491.195
496,848
518.540
568.738
563.221
5b8.78]
557.644
540.418
547.6b2
559.920
565.399
568.397
582.316
593.432
586.794
571.979
556.289
h29.664
509.105
513.481
537.717
469.929
435,131
424,550
409,188
409.597

Tabte [1--Continued

Partner-
ships

256.366
257.979
235.842
240.930
253.100
245,363
244.395
238.137
235.038
217.843
210.466
212.15b4
207.324
208.765
217.867
209.479
212.084
231.382
193.529
205.222
157.682
167,188
130,721}

2B.439

89.006

90.868
100.632
107.625

The smoothing constant,

ment,

each

constant which generated the smallest variance

or

empioved was computed by

Sale of
Capital
Assets

75.643
B83.16el
B0.214
95.603
123.221
134.903
124.455
126.516
149,318
149, 385
174.308
165.443
164,821
177.129
192,754
208.463
242.426
291.279
Z2B2.512
229.089
217.127
228.503
222.410
184.905
161.879
161.863
164.828
174.650

Estates
& Trusts

39.959
44.844
45.529
21.480

9,258

7.748

B.437

2.703
11.085
12.111
12.859
14.625
15,306
16.725
18.242
19,489
19,349
19.629
23.026
23.971
24.195
26.195
26.256
31.138
28.030
27.414
24,351
22.948

Other

12.742
21.941
24,407
26.227
28.3506
33.222
41.511
48.860
48.378
57.647
59.173
52.506
60.794
73.772
86.974
89.051
79.856
64.275
60.740
64.827
67.296
64.106
70.947
68.250
70.022
60.405
54.600
50.882

the coefficient of adjust-

performing a simutation of

income series and finding the value of the smoothing

in the



forecast error. Permanent income was estimated using the
optimal smoothing constant; the forecasted value was defined

to be permanent income.

Assumptions of the Permanent [ncome Hypothesis
Friedman specializes the permanent income hypothesis by
making the following assumptions:

a

Prypy T Prcpc T PryTe T
where p is the correlation coefficient. "Zero correlation
implies only that the average transitory component is the
same for all values of the permanent component.™ (3, p. 27)
The first two assumptions are plausible given the random
occurrence of transitory components of income and

consumption. The assumption that the correlation between

transitory income and transitory consumption is zero is much

stronger. This assumption implies that a person who
receives a windfall addition to income will not engage in
riotous living’ (as Friedman terms it). Friedman

amphasizes that the term consumption does not refer to
purchases of consumption items, but raether the actual use or
consumption of these items. Thus, the assumption implies
that consumers maintain a permanent level of actual use of
goods and services {(note that this permanent level may be

increasing over time for the average individual) and do not

R L P S, P e, T S Y AT
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alter the level of their consumption with every temporary
change in income. For example, a person who experiences
temporary unemployment, given that this person expects to
become re-employed in the near future, will probably not
alter consumption habits; the person will simply use past
savings or borrow against future earnings to finance present
consumption.
The comman notion that savings are a ‘residual’
speaks strongly for the plausibility of the
assumption. For this notion implies that consumption
is determined by rather long-term considerations, so
that any transitory changes in income lead primarily
to additions to assets or to the use of previously
accumulated balances rather than to corresponding
changes in consumption. (3, p. 28)

These assumptions are used to estimate the variance in

permanent jncome, as derived below.

Variance in Permanent [ncome
The relationship between actual consumption and actual
income, in the short-run, is often estimated by a linear
function of the form:
C = BQ + BIY

The least squares estimate of Bl computed from the

regression of C on Y is:

RN S T s P

24
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Under the permanent income hypothesis:

C

it

PC + TC

Y

PY + TY
and PC = kPY
Substituting these relationships into the above equation

vields:

Given the previously mentioned assumptions:

kPYiTYi = 0
TC.PY, = O
i i
and TCiTYi = 0
Thus, tThe equation reduces to:
E(kPY.Z)
A B
l z
ZYi
which may be rewritten as:
var {(PY)
b} = K e
var (Y)

This relationship is used to estimate permanent income,
given the variance in actual income, the short-run marginal
propensity to consume, and the ratic of permanent
consumption to permanent income (k). The short-run marginal

propensity to consume (MPC} is estimated by:

N
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Noeminal values are used to compute the marginal propensity
to consume in order to avoid problems with money illusion or

price confusion.

Testing the Proportionality Hypothesis

The regression of permanent consumption on parmaneaent
income was performed in order to test the significance of
the intercept term in the mode!l:

PC = a + kPY

At an a-value of 0.05, the hypothesis that the intercept was
statistically equal to zero could not be rejected, implving
that the permanent consumption function for the sample
period (1952 - 1979) is proporticonal.

The estimates of permanent income and permanent income
variance are used to compute theoretical gini coefficients
it Chapter 111 in order to compare permanent income

inequality and measured income ineguality.
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CHAPTER 111

The gini coefficient may be defined as exactly one half
of the arithmetic average of the absoiute values of
differences between all pairs of income. (2, p. 10). For
this study, the Gini ratio for the hypothetical distribution
of income s used to measure the degree of inegquality. The
hypothetical distribution of income which has been found to
fFit empirical data very well in previgus studies 1s the
marginal distribution of income derived from a joint
distribution of commodity expenditures and components of

income. The marginal total income distributior. is given by:

(2, p. 20}
Kb*vc—l
G(M) = s o
B(c,b*) (keM) P TC , M>0D
= 0 otherwise
where M = income per capita,

K = Minimum level of income/expenditures such that
the probability that an individual will have
total income or total expenditures Jless that
K is egqual to zero,

c = the income inequality parameter,

i

and b* the generalized Parsto paramster.

28
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This marginal distribution function was derived from a
multivariate Beta Il distribution function.

The mean of the distribution is defined as: (2, p. 21)

W= mmmmmmes (1)

The second raw moment of the distribution is defined as:

(2, p. 22)

W, = e (2)

Using the definition of variance in (3):

2, ..z
s = W, (u l) (3)

We can express the variance of income as: (2, p. 22)

Applying the generalized method of moments we can solve for

bh* and c: {2, p. 23)

b* = mmbe + 2 (4)

e = —dol L (5)

"The lower terminal K is found by locating the individual in
the survey who has the lowest aggregate total income and

expenditures on commodities.” {2, . 23) This value was
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taken from the 1973 Consumer Expenditure Survey and assumed
to be constant for the sample period for both measured and
permanent income.

Inequality parameters for each of the components of
income are computed by substituting mean income from the ith

component for mean total income. Thus:

where Mi = Mean income from the th source

and <,

i

the inequal ity parameter for the ith income
component.

The inequality parameters for actual per capita income in
1972 doliars, from all sources and from each component
source, are given in Table 111.

The generalized Pareto parameter (b*) and the Pareto
Lower Terminal (K) can be shown to be the same for the
marqinal distribution of income from the ith source and the
distribution of total income. (1} The generalized Pareto
parameters for the series are given in Table IV. The value
of the Pareto Lower Terminal was taken to be constant at
$1821.60; this was the value found in the 1973 Consumer
Expenditure Survey, as was previously discussed. Assuming
constant prices, the value does not change over the series.
The same value was used for the Pareto Lower Terminal of

permanent income.
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Table 111 INEQUALITY PARAMETERS FOR MEASURED INCOME
Year Total Wages & Dividends Interest Fensions
Income Sataries on Assets and
Annuities
1952 14,1487 11.4257 g.385301 0.122259 0.037048
1953 15.16581 12,4036 £3.385940 0.133742 0.045854
1954 14,7824 11.9876 f0.453606 0.153641 0.051214
1955 17.9368 14.4993 0.568021 0.185133 0.046283
1956 16.4918 13.3207 0.530341 0.179218 0.040233
1957 17.0306 i3.8778 8.557009 0.200232 0.047327
1858 id.3850 11.6551 0.447921 0.187643 0.045398
1959 14,9180 12.1235 G.457881 0.215646 0.044311
1960 15.3171 12.5592 0.463617 0.246665 0.014B59
1961 15.3430 12.4768 0.4672849 0.264485 0.017249
1962 15,7051 12.7968 0.481403 0.322823 0.06229¢9
1963 I5.6713 12.6965 3.485404 0.390494 0.113894
1964 15.8805 12.8463 0.472804 0.402664 0.124696
1965 16,0657 12.9094 0.482499 0.419673 0.133190
1966 14.6119 11.7916 G.434231 0.410348 0.136783
1967 14,5860 11.7890 0.414513 0.426825 0.143643
1968 14,7428 11.8936 {.40008) 0.442808 0.157313
1969 15.5752 12.7398 0.402842 0.501615 0.176243
1970 15.5681 12.8748 0.382954 0.532179 0.190577
1971 15.9961 13.2415 0.367044 0.580279 0.218478
1972 16.6187 13.6788 {1.36B68131 0.601622 0.242012
973 16.8460 13.8195 0.376482 0.647484 .266134
1974 16.0203 13.3568 J.35268%5 0.668690 0.282148
1875 16. 1880 13.3560 G.367281 D.729039 0.350712
1976 16.8896 13.9054 0.3B6223 0.765765 g.387560
1977 15.4442 12.6497 3.388875 0.712184 0.422789
1978 19.6182 16,0696 §.467070 0.202385% 0.523965
1979 15.8936 12.8703 8.392100 0.772552 0.428980




Rents &

Rovalties

0.203765
.206344
0.201196
g.223000
0.17t903
0.196592
C.172511
0.159520
0.163453
0.163866
G.152916
G, 138300
0.127294
0.113086
0.102045
0.090290
0.091280
0.085%216
G.079108
0.082148
G.086920
0.097366
0.090287
0.088368
0.092213
0.067827
0.084681
0.032998

Partrner- Sale of Estates Other
ships Capital & Trusts

Assets
0.577952 0.163012 0.111145 0.051868
0.546429 0.137563 0.1108B15 0.034391
0.%48717 0.215829 0.043897 0.036581
0.652171 0.345020 0.037868 0.05049!
0.548630 0.281630 0.036575 (.065835
C.567930 0.211154 0.036406 0.09B8295
0.472133 0.220934 0.030265 ¢.093822
0. 460835 0.307223 0.029541 0.067944
(0. 436865 0.258552 0.029719 0.118875
0.419726 0.356480 J0.028748 0.094870
0.4721936 0.260524 0.031150 0.093449
G.395%917 0.276600 0.029829 0.087623
G.387076 0.319533 0.031174 0.150674
0.394543 0.371926 0.032669 0.168372
0.332187 0.3148B17 0.030396 0.123756
0.330379 0.400149 0.028729 g.082082
(.35%3470 0.4835%93 0.029132 0.048553
0.362131 0.381538 0.036798 0.081343
G.332612 0.z226536 D.035958 0.106076
0.2534356 0.307618 0.03e704 0.106617
0.289733 0.374949 0.040903 0.088624
0.223942 (G.335917 0.040569 0.126576
0.186217 0.228540 0.05%0786 0.0987%2
g.180879 0.236109 0.042803 0.115983
0.184425 0.292674 0.045438 0.073503
0.174089 G.271308 0.036174 0.070088
C.222289 0.371803 0.044987 0.089974
0.294074 0.297956 0.039792 0.148493

Business
Profess.,
& Farms

1.04674
1.01835
1.04039
0.93577
0.8803%2
0.84289
0.86766
0.80726
0.80225
0.84704
0.91199
0.70537
0.72075
0.7564]
0.65114
0.84152
0.61629
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Table 1V GENERAL 1ZED PARETO PARAMETERS FOR MEASURED

Thus, empirically determined values of mean
total and from ten components of

used to compute the

1952
1953
1954
1955
[956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1974
1972
1973
1974
1975
1976
1e77
1978
1979

5.03096
5.18895
5.03022
5.61827
5.07462
5.20023
4.58701
4.52947
4.60768
4.52530
4.51126
4.40326
4.30294
4.25014
3.88823
3.80842
3.76964
3.91037
3.86168
3.90158
3.92264
3.95603
4.00229
4.,04619
4.11846
3.80804
4.53840
3.88768

inequality parameters for total

INCOME

fncome {(in

incoma) and variance are

income

(¢) and for each income source (ci) and the general ized

Pareto parameter (b*).

the gini

coefficient

G{c,b*) =

T(C+b* )T (c+0.5)T(b*)
~~~~~~~~~~~~~~~~~~~~~~~~ x [1+2c/(2b*-1)1

F{O0.5)T(ec+1)T(c+b*+0.5)

These values are used to calculate

in the following equation:
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Talble VIIT GIN] COEFFICIENTS FOR MEASURED INCOME
Year Total Wages & Dividends Intereaest Pernsions
Income Salaries on Assets and
Arnmwuities
1952 0.308z228 .315984 0.716680 0.874106 0.956071
1953 0.301865 0.308689 0.715%360 0.864208 0.946294
195%4 (0.306825 0.314139 0.689280 0.849066 0.940772
1955 (0.286143 0.292814 0.646157 0.824077 0.945405
1956 0.302263 0.309093 0.6621827 0.830114 0.952520
1957 0.297942 0.304369 0.652685 0.815137 0.944699
1958 0.321043 0.328202 0.695155 0.826364 0.947529
1959 0,321852 0.328636 0.692030 0.808261 0.948768
1960 0.318B466 0.324847 0.689194 0.788934 0.981838
1961 0.3721165 0.327761 0.690766 0.779278 0.979057
1962 (.320973 0.327357 0.683821 0.742021 0.930223
1963 0.324817 0.331319 0.683570 0.719516 0.883128
1964 0.328128 0.334521 0.689061 0.715499 0.874571
1965 0,.329818 0.336319 0.686297 0.709297 0.86T988
1966 (0.347503 0.354057 Q.708107 0.717202 0.8670607
1967 0.351236 0.357665 0.716654 0.711971 {.862255
1968 0.352790 0.352180 0.722825 0.706628 0.85%2437
1969 0.344777 0.350569 0.719872 0.684338 0.838135
1970 0.347007 0.352415 0.728539 0.675395 0.828834
1971 0.344480 0.349765 0.734740 0.660586 0.810792
1972 0.342563 0.347857 0.734024 0.654319 0.796632
i873 0.340735 0.346091 0.730087 0.641719 0.782833
1974 0,339988 0.345129 0.739851 0.635671 0.773865
1975 0.337841 £.343290 0.732981 0.620804 0.740257
i976 (.333747 0.339111 0:724174 0.611586 0.723620
1977 0.349723 0.355421 0.726805 0.628867 0.713499
1978 0.314278 0.312399 0.688617 0.578375 0.669274
1979 0.345278 0.351257 .724469 0.614263 0.710076




Ginmi coefficients were computed for total

1973 dollars for the period 1952 -

from ten different sources in

1952 ~ 1979,

coefficients for

tern sources.,

Rents &

Rovalties

Business

Profess.,

& Farms

total

Table V gives all of

mean income

1973

Tabte V--Continued

Partner-
ships

Sale of
Capital
Assets

mean

and mean

1979 and for mean

the computed gini

income
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in
inocome

dollars for the period

income from the

Estates
& Trusts

Other

G.813474
0.811113
0.815183
0.79868]1
0.835353
0.817592
0.936925
0.846614
0.843375
0.843443
0.851616
0.863299
d.872468
0.88438%2
0.895267
0.905875
0.905163
0.910030
0.91580!1
0.912860
0.908442
0.899032
06.905117
0.906685
0.902975%
0.926594
0.908574
0.961307

0.544198
0.537883
0.541346
0.503389
0.511545
0.519311
0.552080
0.554110
0.556899
0.553243
0.550002
0.556896
0.562989
6.560512
G.583994
0.595189
0.602820
0.595352
0.607748
0.607960
0.598214Q
0.586612
0.626931
0.622670
0.613589
0.643368
0.589763
0.650946

0.647750
0.656093
0.656624
0.621973
0.656342
0.649324
0.626333
0.630955
0.6392136
0.904537
D.705800
0.717270
0.721208
0.71934¢6
0.750412
0.752168
0.742244
0.764581
0.750517
0.790334
0.770709
0.807023
0.830727
0.834051
0.831176
C.840342
0.804046
0.768855

0.842023
0.861129
G.805616
0.7314%90
0.766544
0.807912
0.804611
0.756595
0.782093
G.733172
0.781592
0.773487
0.752323
0.728856
0.758611
0.722271%
0.692414
0.728521
0.806251
0.761966
0.731129
G.74794Z2
0.803883
0.799038
0.767347
G.781487
0.726274
0.766900

0.883559
0.883452
00.948579
0.9546¢64
0.956555
0.956631
0.96406]1
0.964930
0.964655
0.965826
0.963146
0.964735
0.963348
0.961760
0.964744
0.966688
0.966303
0.9587772
0.958756
0.957888
0.953382
0.953674
0.942942
0.951148
0.948247
0.958620
0.948036
0.854623

0.940083
0.958893
0.956589
0.940877
0.925678
0.894526
0.900067
0.924588
0.878235
0.899296
0.900617
0.897205
0.854260
0.841569
0.877251
0.913267
0.945763
0.913568
(.8921950
0.891308
0.%06908
0.87464¢
0.827636
0.882818
0.920232
0.924438
0.903697
0.858139




The gini coefficients for permanent income were derived
using the estimates of mean permanent income from all
sources and from the ten comgonent sources which were
obtained using double exponential smoothing, as described in
Chapter [1. The procedure used to estimate the variance in
permanent income was described in Chapter IH. Inequal ity
parameters were computed using the same method as for actual
income; mean permanent incoms values were substituted for
mean income {(total and for each component) to derive the

inequality parameter (pc):

Pu‘lipb* - 13
PO = s m e
®
for mean income from all sources and:
PM. (pb* - 1)
FJCi = e
K

for mean income from the ith source.
The permanent variance was used in the place of actual
variance to derive the generalized Pareto parameter for

permanent income (pbh*):

36




37

Tabie VI INEQUALITY PARAMETERS FOR PERMANENT INCOME
Year Total Wage & Dividends interest Fensions
Income Salaries on Assets and

Annuities
1952 . . . . .
1953 13,4138 10.8277 1.370076 0.131293 £.032060
1954 3I3.6852 27.71€1 .856415 0.337381 0.094584
1955  16.5286 13.4300 7.512844 0.187880 0.056860
1956 Z26.4423 21.4311 £.873900 0.296567 0.067774
1957 18.9813 15.3575 0.634411 0.218022 G.043140
1958 16.85860 13.7115 0.565160 0.207088 0.044696
1959 15.2663 12.3158 0.478224 0.208655 0.048519
1960 12,3501 10.0487 0.377477 0.189154 0.037844
1961 31.5477 25.8963 2.943560 0.540665 G.023128
1962 14.0626 11.4581 (.419735 G.258712 0.008359
1963 15.9413 13.0040 .486987 0.349315 0.063678
1964 15.6545 12.6925 ¢.486731 0.421230 0.129976
1965 13,0058 10.5328 0.387762 0.359348 G.121071
966 12,3087 Q.8825 0.367819 0.342660 0.116367
1967 17.0932 13.7659 0.505318 0.503418 0,175693
1968 12.9440 10.4564 1.363381 0.395974 0.137836
1969 14.7330 11.4806 3.376890 0.444216 0.161718
1970 19.9412 16.3030 0.496814 0.664045 0.238550
ie71 14.8070 12,2908 0.348433 G.526095 0.19103¢9
1972 13.8875 11.5529 21.302118 0.525273 0.200700
1973 13.9300 11.5672 0.294222 0.527253 f.210702
1974 12.1358 3.9499 0.260634 0.480728 0.203076
1975 16.8076 13.9013 6.3b6227 0.725226 0.313370
1976 13.8B638 11.4053 0.302124 0.655288 0.325260
1977 13.0107 10.7178 0.298514 0.621678 0.326789
1978  16.5489 13.5714 0.427046 0.794240 0.495744
1979 16.0944 13.1837 0.393125 0.761217 0.468298




The ineqguality parameters for permanent

Table VI.

income {(ph*) are given

Rents &

Rovalties

Business
Profess.,
& Farms

Table VIi--Continued

Partner-
ships

in Table VII.

Sale of
Capital
Assets

Estates
& Trusts

38

income are given in

The generalized Pareto parameters for permanent

Other

e L e e L e e e S . b i A e e M L s R . A R GO SN ARR AN M U AL R S A e Ek b ek AL WAL A ko e — d e e e e

0.188874
0.445338
0.217122
0.319256
0.189z212
0.180367
0.176177
0.130389
0.326624
0.146162
0.152145
0.133001
2.098140
3.079995
0.108478
6.073790
0.080859
0.1061708
0.069158
0.065680
0.069157
0.068146
0.0958149
0.076542
0.070938
0.072061
0.064842

J.01173
Z2.46102
1.20110
1.89574
1.42210
1.24510
1.14016
0.88122
2,15982
0.95409
1.07506
1.03340
0.82466
0.77440
1.867075
0.78234
0.81894
111153
0.77697
0.69259
¢.68282
0.61739
0.80324
0.62877
0.56601
0.67809
0.65067

. 52735
18163
.5B243
. 82532
.61352
. 54028
. 48530
37142
.B7063
. 36666
.40734
. 37893
. 30289
.285%73
L 3FTOT
. 28276
33117
. 38669
.30104
21451
0.22232
0. 15009
c, 16826
0.12861
0.12114
0.165676
0.17097

Fon T o N v I e o T o o s Y e I cnu Y e s i s O e Y s Y 0 0 i s )

0.169993
0.401894
g.231114
0.450490
.337319
0.275130
0.258147
0.235962
0.597029
0.303670
0.317656
0.301250
0.256989
0.265646
0.376136
0.323213
0.417041
0.564490
.336053
0.295382
0.303860
0.255362
0.31605%6
0.233%16
0.215795
0.273145
0.277444

0.091668
0.228614
.051926
033847
.019374
.018651
019798
LOL7517
. 048403
022402
. B28080
.027975
024266
L024259
.035165
025797
LOz28104
046008
035163
L032215
034834
030146
053224
040503
036548
Q40353
036455

E

[ons B ov 2 s B oo 8 o I e IO o o o O i T o e O i e o0 0 o B v . 6o ok o I e Lo ) i e

0.044851
0.122286
0.063402
0.103668
0.083070
0.091768
0.09%696
0.076450
0.230391
0.103088
0.114253
O.1111186
0.107033
§.115664
0.160677
D.106468
0.0%2026
0.121365
0.095095
0.091550
0.085247
0.081459
0.116659
0.101182
0.080532
0.090480
0.080830




Table VII GENERALIZED PARETO PARAMETERS FOR PERMANENT INCOME

1952 .

1953 . 4.7236
1954 10.1267
1955 5.4036
1956 T.6597
1957 5.5548
1958 5.0270
1989 4.7169
1960 3.8786
1961 8.2802
1962 4.1735
1963 4.4975
1964 4.,3294
1965 3.6429
1966 3.4225
1967 4.2868
1968 3.4286
1969 3.6081
1970 4.6398
1971 3.6721
1972 3.4781
1973 3.4223
1974 3.0915
1975 4.1136
1976 3.6322
1977 3.4285
1978 4.0187
1979 3.8937

These parameters were used to calculate gini coefficients
fFor permanent income using the same sguation used to compute
Qini coefficients for actual income:
Mpc+pb*)T{pc+0.5)T(pb*)
PG(po,pb*) = ——m e e e x [l1+2pc/(2pb*-1)]
(0.5 {pc+ )T {pc+rpb*+0.5)
Permanent income gini coefficients are shown in Table VIII.
Missing values for the first observation in the series are

dye to the use of cone lag in caiculating the marginal
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Table VIII GINI COEFFICIENTS FOR PERMANENT INCOME
Year Total Wages & Dividends Interest FPensions
I ncome Salaries on Assets and
Annuities
1952 . . . . .
1953 0.318951 0.326819 0.725536 0.8567637 0.961917
1954 . . 0.553887 0.723663 0.893006
1955 0.293642 0.300472 0.665465 0.822844 3.934394
19%6  0.239838 0.245309 0.558500 0.749458 0.92108¢
1957 0.286052 0.292339 0.627275 0.802101 0.9248885
1958  0.,302958 0,.309390 0.651640 0.811300 0.947721
1959 0.315062 0.322126 0.682949 0.811731 0.944037
1960 0.352966 0.360217 0.730604 0.829648 0.956710
i961 . 0.232402 0.54231%9 0.643177 0.970756
1962 0.336585 .343306 0.710111 0.785063 0.989791
1963 0.321022 0.327276 0.682027 0,.736653 0.928874
1964 0,327538 G.333957 0.683932 0.707858 0.870201
1965 0.362601 0.36944% 0.7295%48 0.741375 0.880771
196 (0.376119 0.383322 0.741126 8.751870 0.885936
1967 0,326786 0.332905 0.678175 (.678804 0.836197
1968 0.374300 0.380992 0.74z2878 0.72968]1 0.869253
1969 0.361841 0.368B256 0.7344%92 0.,708627 0.850475
1970 0.310459 0.315625 0.677233 0.628013 (+.793543
1971 0.357487 0.362848 0.745725 £.680391 0.830054
1972 0.369540 0.374946 0.769755 D.684251 0.825679
1973 0.372522 0.378028 0.774385 £.684783 0.816460
1974 0.397506 0.403605 0.796433 0.706732 0.828772
1975 0.334064 0.339314 0.737094 .620550 0.75%7032
1976 0.361313 0.367248 0.764343 0.645727 0.756723
1977 0.374159 (.380158 0.772197 0.658499 £1.7579268
j978 0.338448 0.343952 0.709122 0.607393 0.684744
1979 0.344679 £.350247 0.723977 0.616522 0.69579]




propens ity
derive the
values are

parameters

to consume (recall
variance in permanent income).
the result of relatively large inequality

for which the gamma function could not be

Table VIIi--Continued
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that this value was usecd to

The other missing

found.

Rents &

Rovalties

0.826525
0.674526
0.803242
0.737355
0.821416
0.829485
0.833732
0.872036
0.732196
0.858306
0.852257
0.867790
0.899773
0.916826
0.888149
0.922446
0.915195
0.892876
0.925790
0.929831
0.926768
0.929298
0.899785
0.919043
0.925082
0.921897

Other

D.947925
0.867498
0.927659
0.886119
¢.s080z8
0.900857
0.894442
0.918210
0.787680
0.893206
0.882492
0.885747
0.892240
0.886500
0.846927
0.893951
0.805244
0.876053
0.902261
0.906316
0.912137
0.91737}
G.881962
0.897227
0.916313
0.204884

Business Fartner-— Sale of Estates

Profess., ships Capital & Trusts
& Farms Assets

0.557329 0.666302 0.838122 0.901€62
0.384180 0.496779 0.693005 0.786546
0.5%21551 0.643338 0.794385 0.939574
0.433310 0.548431 0.677902 0.958213
0.,493928 0.633127 0.735500 0.976041
0.520677 D.&659389 0.770361 0.977135
0.538650 0.68B0256 0.781645 0.975954
0.593557 0.733153 0.800530 0.979202
0.411155 0.556588 0.625065 0.941482
0.575400 0D.731202 0.761280 G.973349
0.551187 0.711731 0.751650 0.966605
D.560152 0.725084 0.761170 0.966890
0.609054 0.767234 0.790960 0.971847
0D.624184 0.776603 0.788942 0.972179
0.555415 0.725908 0.726691 0.958975
0.622447 0.780017 0.760512 0.970490
0.610947 0.7%4325 0.718632 0.967678
0.5%43760 0.719830 0.655579 0.946805
0.617751 0.767783 0.751257 0.95995]
0.640277 0.817168 0.773045 0.962731
0.643835 0.813117 0.769699 0.960820
0.668227 0.863424 0.799197 0.96654]
0.603913 0.842420 g.7585725 0.940211
0.652362 0.874879 0G.B04065 0.95439¢%
0.673387 0.882096 0.816935 0.959004
0D.633114 0.844055 0.778481 0.953791
0.641968 G.777377 0.9258169

0.929208

0.841902

0.914099




The relationship between measured income inequal ity and
permanent inequaltity will bg tested in Chapter IV using the
above gini coefficients for measured and permanent income.
As described in Chapter 1, hypothesis testing will be
performed to see if the two measures are significantly
different. Additionally, explanatory models will be
developed for the ratio of the permanent gini coefficient to
the measured gini coeffocient corresponding to income from
all sources as well as to income from each of the component
sources. The long-run behavior of measured and permanent
income ineqguality will be tested by fitting & simpie

regression model with time as the independent variable.
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CHAPTER 1V

Hypothesis testing was performed in order to see if the
degree of inequality found in the actual distribution of
income differed significantly from the degree of inequality
found in the permanent distribution of income for the period
1952 to 1979, The ratico of the gini coefficient for actual
income (G) divided by the gini coefficient for permanent
income (PG) was constructed for per capita income from all
sources in 1973 dollars., The derivation of the gini
coefficients was described in Chapter [{l. In addition, the
ratico of the gini coefficient for actual income from the ith
source (Gi) divided by the gini coefficient for permanent
income from the ith scource (PGi} was constructed. Next, the
mean ratio for the sample period was calculated, as well as
the standard deviation from the mean. These mean ratios
were used as the test criteriar a ratio which is
significantliy different from unity implies a significant
difference between the distribution of actual income and the
distribution of permanent fncome for the sample period. A
Student’s T test was performed since the sample size islless

than 30. The test statistic was computed using the

following equation:
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. G/PG - 1
T
for income from all sources énd:
. G,/PG. - 1
RIS

for income from the ith source. The standard deviation is

/2

denoted by the letter s and n is the sguare root of the

sample size. Table V lists the mean ratio, standard

deviation, sample size (n), and test statistic (t*) for each

ratio over the sample period.

Table V

Mean Standard Sample Test Statistic

Vaiue Ceviation Size (t*)
PG/G 1.0246 0.0797 25 1.5441
PG1/G! 1.0125% 0.0996 26 G.6408
PG2/G2 0.9940 0.0772 27 -0.4038
PG3/G3 1.0045 0.0648 27 0.3619
PG4 /G4 1.0t1t12 0.0331 27 1.7655
PGS /G5 G.9894 0.0506 27 -1.0888
PG6 /G6 0.9913 00,0977 27 ~0,461%9
PG7/G7 0.,9937 0.0814 27 ~0.4015
PGB /GB 0.3911 0.0745 27 ~0.6231
PG9/G9 0.9981 0.0356 27 ~0,2746

PGIO/GIO 0.95919 0.0436 27 ~0.9705
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The income sources one through ten are defined in Table IX.

Table 1IX
(t) Income from Wages and Salaries
(2)Y Income from Dividends
(3y iIncome from lnterest on Assets
(4) Income from Pensions and Annuities
(5) Inceome from Rents and Royalties
{6) Income from Business, Professions, and Farms
(7) Income from Partnerships
(8} Income from Sale of Capital Assets
(9) Income from Estates and Trusts
(10) Income from Qther Sources (This category inciudes
income from sources sudch as alimony, state income tax
refunds, smali business corporate profit, and so forth.
The null hypothesis for the test was that the ratio of
actual income gini coefficient divided by permanent income
gini coefficient is statistically equal to one. The
alternate hypothesis varied, depending upon whether the mean
ratio was greater than or less than one. For a ratio which
is greater than one, the alternate hypothesis is that this
ratio is statistically greater than one; for a mean ratio
which was less than one, the alternate hypcothesis is that
this ratio is statistically less than one. Thus, a one-
tailed test was performed in each case. The critical value

for the t distribution was found for 24 degrees of freedom,



t.. = 1,711, 25 degrees of freedom, t = 1.708, and 26 degrees
of freedom, t = 1.706 with a = 0.085. Thusz, the decision
rule was based on these valués for a one-tailed test with
the alternate hypothesis that the mean ratio is
statistically greater thamn one and negative values for a
one-tailed test with the alternate hypothesis that the mean
ratic is statistically less than one.

Referring to the test statistics given in Table V, it
is obvious that the null hypothesis can be rejected only in
the case of income from pensions and annuities. For all
other sources of income, the null hypothesis cannot be
rejected. This is the expected result over an extended
period since permanent income eqguals measured income in the
long-run according to the permanent income hypothesis. The
statistical difference in the category of pensions and
annuities is probably attributabls to structural changes in
the financial market which have altered expectation
formation. This alteration could not be represented in the
adaptive (double exponential smoothing) model.

The next issue to be analyzed is the long-term trend of
actual and permanent income inegquality. To determine the
trend, the parameters of two simple regression models were
estimated with time as the independent variable in both

modeis and the gini coefficient for actual income and
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permanent income as the dependent variables.
Gt = ag + al(tlme) + Et

th = B + B}(time) + U

0 t
The ordinary least squares estimates of @ and Bl ware both
positive, impiving that the trend has been towards a higher
gini coefficient and thus a less egual distrinution of
actual and gpermanent income. The parameter estimates are

given below.

0.001687063

Q

i

B 0.002943797

H

1

The probability of a Tvpe [ error for the a, estimate was

1
0.0001 and for the B] estimate, the probability was 0.0004.
Since the trend has been toward incressed ineguality for the
period 1952 to 1979, a model relating the ratio of permanent
to measured gini coefficients to growth variables was

est imated.

Both the Stepwise and the Backward Elimination
procedures were used to test for significant variables;
these procedures yielded different models. There are no set
criteria for choosing which model is superior; however, it
is common to compare the coefficients of determination (RZ)
for the two models or to choose the model with the most
explanatory variables. As a rule, the backward elimination

procedure yvielded both a higher coefficient of determination
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and provided more signfficant explanatory variables: thus
the models chosen by this procedure were selected.

The independent variables used in the backward
elimination procedure were:

1} The rate of inflation in consumer goods and services,
computed using the consumer price Tndex.

{denoted by X1i)
2) Relative change in real per capita output.
(denoted by XZ)
3) The federal budget deficit as a fraction of total output.
(denoted by X3)
4) Capital deepening, computed using the equation
(inKt - InK ) - (lnPt - InP )

t-1 t-1

where K is net capital stock in 1973 dollars and P is
the population.

(denoted by X4)

5) The net capital stock to total output ratioc (both in
1973 dollars).

{denoted by X5)

&) The stock of savings to output ratioc (both in 1973
doilars).

{dencted by X&)
7) The Treasury-bill rate of interest.
(denoted by X7)

Data Source: Survey of Current Business, various |ssues.




Additionally, the ratio of the permanent average propensity
to consume to the measured average propensity to consume was
tested as an independent variéble in the model. This
variable is denoted by X8.

The variables chosen by the backward elimination
procedure as significant were:
1) The relative change in per capita output (X2),
2) Capital deepending (X4),
3) The capital to output ratio (X5), and

4) The ratio of the permanent average propensity to consume
to the measured average propensity to consume (X8).

The coefficient of determination for the model relating
these variables to the ratio of the permanent gini
coefficient to the measured gini coefficient for income from
all sources was 0.7734 at & level of significance of 0.0001}.
There was insufficient evidence of autocorrelation of the
residuals in the model, according to a hypothesis test
performed on the Durbin-Watson statistic. The parameter

estimates are given below:

X2: 1.852616 (t = 4.3454)
Xd4: -0.054477 (t = ~-2.3471)
X5: 1.485260 (t = 4.9200)
X8: -4.264511 (t = -6.4398)

The dependent variable in the model is the ratio of the

gini coefficient for permanent total irmcome to the gini
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coefficient for measured total income. As this ratio
increases, the underiying, structural inequality present in
the sygtem is greater than the actual income inequality:
this is due to transitory factors. However, the fact that
actual income inequality is small relative to permanent
income inequality is a temporary event which cannot
reasonably be expected to continue., By definition,
transitory income is that portion of actual income which is
not expected based on past values. The income inegquality
which is of long-term importance is the permanent income
inequality. Ffactors which tend to raduce permanent income
ineguality relative to actual income inegquality witl
generate a more equitable distribution of income in the

long-run.

General Conclusions

The relative change in per capita output, which
represents economic growth, varies directiy with the gini
ratio (refer to parameter estimates given above). Thus, the
assertion that economic growth is associated with increasing
income ineguality also applies to permanent ncome
ineguality. That is, economic growth is associated with an
increasing permanent gini to measured gini ratio. In the

sample period, 1952-1979, both actual and permanent {ncome




inequality were directly correlated with time, but the rate
of increase in actual income inequality was greater than the
rate of increase in wermanen£ income inequality. The sample
period was also characterized by substantial ecconomic
growth., Since economic growth is statistically assocgiated
with increasing permanent reljative to actual income
inequality, other factors are clearly operating to partially
offset this effect. 1¥ other factors were not acting to
partially offset the effect of economic growth on the
distribution of income, then one would expect that the
change in permanent income inequality with respect tot time
would be greater than the change in actual income

inegual ity.

Capital deepening, which may be interpreted as changes
in the capital to worker ratio, is inversely related to the
gini ratio. This variable is sigrificant at a 0.05 level,
but not at a 0.0t level. Thus, interpretatiéns of the
relationship between capital deepening and income ineguality
cannct be made with any certainty based on available data.
However, there is a theoreticaly link between the capital
stock per worker and the distribution of income, especially
income from wages and salaries, which is the largest
component of total income. T5 the extent that the worker is

made more productive by the increassed availability of
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capital, labor’s share may be increased somewhat.
Alternately, as the worker becomes more productive, the
firm’s costs may be reduced. This could be translated into
more job security by the reduction of lav-offs and so forth.
Thus, there are many possible explanations for the
association between a higher capital per worker ratio and
the reduction of permanent relative to actual income
inequality.

The capital to output ratio is directly related to the
gini ratio for income from all sources as well as to gini
ratios from the component socurces. This variable is
associated with increased economic growth; an increased
capital to output ratio increases productive possibilities.
Thus, this relationship supports the suspected relationship
between economic growth and income equality as discussed
above. A higher capital to output ratio may be associated
with increased permanent relative to actual income
tnequal ity based on the possibility that any additions in
the net capital stock will be owhned mainly by the upper
income grouwms. Owners of capital may be accumulating
capital at the expense of the other factors of production,

which is in turn affecting both the permanent and the actual

distribution of income.




54

The last variable in the model is the ratio of the
permanent average propensity Lo consume to the messured
average propensity to consume. Recall that the permanent
income hypothesis begins with the division of measured
consumption and income into permanent and transitory
components. Further, the cyclical variation in the measured
average propensity to consume was thought to be attributable
to transitory changes in the level of permanent income.
Thus, when the ratio of the permanent average propensity to
consume to the measured average propensity toe consume is
greater than unity, either per capita permanent consumption
is greater than per capita measured consumption (per capita
transitory consumption is therefore negative), or per capita
measured income is greater than per capita permanent income
{per capita transitofy income is therefore positive).

Recall Friedman’s assumption that the corr@létioﬂ between
per capita transitory consumption and per capita transitory
income is zero, therefore both of the above possibilities
are assumed not to occur simultansously. However, either
possibility is thecoretically associated with a cycliica!l
fiuctuation above the “rend. In & good vear, transitory
consumption is negative because transitory saving is
positive for the average indigiduai. In & poor vear,

transitory saving is neqgative becauze the individual is
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defending his consumption position by borrowing; thus,
borrowing is financed by positive transitory saving in good
years. Likewise, transitory income is positive in good
years for the average individual and negative in poor years.
The retationship between the ratio of gini cocefficients and
the ratioc of average propensities to consume is inverse.
The dependent variable, the ratio of the permanent gini to
the measured gini, is inversely correlated with the
propensity to consums ratic. Thus. permanent income
ineguality is increased relative to measured income
inequality during a "poor’ year, when the permanent aversge
propensity to consume is less than the measured average
propensity to consume. During a "good’ year, permanent
income ineguality is reduced relative to measured income
ineauality. Therefore, while general economic growth is
assoctated with Increasing permanent relative to actual
income inequality, this relationship is reversed during
yvears when the economy is growing above trend. I+ would
appear that above trend growth tends to reduce permanent
income inequality relative to actua! income inequality;
there are many factors which could explain this phenomenon.
During an extremeiy good vear, the average income-earner is
receiving unexpected addition% to permanent income, causing

per capita actual income to be greater than per capita




permanent income. At the same time, permanent {ncome
inequal ity is reduced relative to actual income inequality.
The deep-seated, structuratl {nequatity is reduced by the
opportunities provided by a surge in business activity.
This observation supports the notion than the economic
system of the U.S. is characterized by a high degree of
mobility which tends to erode the underlying inequality
caused by factors such as inheritance and unequal

opportunities within an environment of ecornomic growth.
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