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ABSTRACT

INFLATION, EXPECTATIONS, AND
WEALTH REDISTRIBUTION

By’

Woodward Clark Prichard

This work 1is an attempt to determine the nature and
extent of wealth redistribution from inflation 1in the
market for debt instruments. A rigorous analysis of the
bond market 1s presented, showing the influence of infla-
tion on expectations in this market. Inflation 1s pre-
sented in the context of a general correctness of expecta-
tions framework. A preclse analysis of what constitutes
wealth redistribution 1is then presented.

The 1incorporation of a model of expectaticns into
the theory of wealth redistribution 1s then undertaken.

Empirical testing of the model of wealth redistribu-
tion constitutes the next portion of the work. Various
types of testing methods are applied to the collected data
on wealth and debt. Finally, the conclusions of the

author regarding wealth redistribution are presented.
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CHAPTER I

INTRODUCTION

The makers of economic policy are rarely afforded
the luxury of selecting Pareto optimal paths of action.
Various alternatives among which they have the liberty
to choose almost always involve not only galns for some
set of members of society, but also losses for some set
of members of society. In making their choice, then,
policymakers should make some attempt to welgh the rela-
tive gains and losses accruing to various segments of
soclety. Their choice should be the wiser the more
information economists can provide about the scope and
extent of these galns and losses from the effects of
various possible policy actions.

One of the most significant of these tradeoffs 1s
the one between unemployment and inflation, which ﬁas
recently come to occupy an important place, not only 1in
the literature of economics, but also in the established
body of 1ssues concerning the informed general citizenry.

This paper 1s concerned with inflation. Inflation
Is important as a public issue partly because the public
views it as a vehicle of wealth redistribution. A crucial
task 1s thus handed to the economist, that of determining

1



the validity of this view by examining the actual condi-
tions under which wealth redistribution from inflation
occurs, and the possible extent of any wealth redistribu-
tion which has occurred, 1s occurring, or might occur in
the future.

This work 1s restricted to inflation-caused wealth
redistribution in the market for debt instruments. Any
effects resulting in other markets from any wealth
redistribution 1n thils particular market are not con-
sidered. The reason for limiting the study in this way
is the convenlence of focusing the attention of the study
s50lely on one problem. Developling a rigorous definition
of wealth redistribution in thils market occuples a major
part of this work. Therefore, 1n certain preliminary
sections and in reviewlng some of the literature in this
field, the term wealth redistribution will be used 1n a
more general sense., It will refer to changes 1nvthe
distribution of wealth which occur from the existence

of debt obligations and changes in price levels.



CHAPTER II

REVIEW OF PREVIOUS STUDIES

This review will include not only studies of
inf'lation-caused wealth redlstribution in the market
for debt instruments, but also inflation-induced wealth
redistribution in other markets. The latter 1s 1ncluded
to outline the method of previous studies involving
wealth redistribution from inflation, regardless of the
market involved. Actually, studies dealing with this
subject are so few as to render a complete treatment of
all of them both convenient and 1nstructive.

Previous study of the effects of inflation on the
distribution of wealth has proceeded along several
distinct lines. The earliest and crudest work consists

of historical studles examining the possible exlstence of

a lag of wages behind prices in inflationary periods, this

lag supposedly signifyling a redistribution away from
labor and to capital or entrepreneurship. These efforts
have utilized time series data on real wages and price
index levels for a variety of countries and a varilety

of Inflationary periods. Whille some have found a

TR W=



lag,l Alchian and Kessel2 and Felix3

have cast doubt
upon the validity of the results of these studles.

With the appearance of comprehensive national
income data came numerous 1lnvestigations into the effect
of inflation on relative shares. The wage lag hypothesis
seems to be consistent with the data during some inflations
in the U.S., particularly during the period 1945-54, but
in another inflation (1956-57), the data do not seem to
support 1t.u A problem with most of these studiles 1s
that the real effects of productivity changes occurring
with changes 1n levels of output over the business cycle
are difficult to separate from any effects due to the
presence of wage lags. Thils difficulty has been partially
overcome by the inclusion of productivity as a factor in

5

some studies. Phelps-Brown and Browne- surveyed a whole

lgarl J. Hamllton, "Profit Inflation and the Indus-
trial Revolution," QJE, 56 (1942); and Wesley C. Mitchell,
Geld, Prices, and Wages under the Greenback Standard,
University of California Press, 1908, reprinted Augustus
Kelley, Chicago, 1966.

2Ar‘men Alchian and Reuben Kessel, "The Meaning and
Validity of the Inflation-Induced Lag of Real Wages
Behind Prices," AER, 50 (March 1960).

3David Felix, "Profit Inflation and Industrial
Growth," QJE, 70 (August 1956).

uSee G. L. Bach and Albert Ando, "The Redistribu-
tional Effects of Inflation," Review of Economics and
Statistics, 37 (February 1957), pp. 1-13.

-

E. H. Phelps-Brown and M. H. Browne, "Distribution
and Productivity under Inflation, 1947-57," Economic
Journal, 70 (December 1960).
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range of countries during a period of world-wide inflation,
while Schultze6 studled a range of different industries 1n
the U.S. Both studies fall to reveal that any significant
redistribution away from labor has occurred. Alchlan and
Kessel7 used an entirely different technique which also
falled to reveal any gain to business firms from a wage
lag.

However, work on income distribution using national
income figures has teen rather conclusive on the proposi-
tion of redistribution away from certain "passive" classes
of income recipients (rentiers and lenders, mainly) to
"active" classes (entrepreneurship and labor, mainly)
during inflationary periods in the U.S. This type of
redistribution is that of the oft-cited "erosion" of
purchasing power of claims on income which are fixed in
nominal terms belonging to pensioners, bondholders, lease-
holders, and others.

A particular form of this theory, labeled the
"debtor-creditor hypothesis,8 concerns the market for
debt instruments, bonds, mortgages, and other forms of
debt, which are fixed in nominal money terms. This

hypothesis states that during periods of rising prices,

6Char1es Schultze, "Recent Inflation in the United
States," Study Paper #1, Employment, Growth, and Price
Levels, Joint Economic Committee, 1960.

7

8That this 1s a speclal case of 1ncorrect expecta-

tions will be discussed in Chapter III.

Alchlan and Kessel, op. cit.
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purchasing power ic redistributed from creditors fo
debtors because the repayment of debt involves a payment
of less purchasing power than would have been made if
prices had been stable for the period for which the debt
had been contracted.

This hypothesis clearly involves an assumption
abont expectations; the assumption being that creditors
do not anticipate correctly the rate of inflation, under-
ectimating it, and/or do not incorporate this knowledge
into their market behavior. It is clear that wealth
redistribution can occur if creditors anticipate inflation
in part of the period covered by a debt contract, but
because a contractual agreement has already been reached
are unable tou alter their behavior. However, even 1n
this cauve wealth redistribution occurs because anticipa-
tions about future price levels were not correct at the

time of the contractual agreement. The agreement 1s the

manifestation of market behavior at the time of 1its
making, and thius behavior presumably was influenced by
expectations of the future values of economlc variables,
including price level.s.

The Integration of price level varlations, '‘expecta-
tions, and the market for debt instruments can be shown as
follows: Assume riskless debt (riskless in the sense that
defanlt 1s ruled out) is in the form of obligations to pay
a fixed nominal amount (F) at time (t + 1). These are

sold at time (t) at market price (V) to lenders.

ray



Then,

(r is not necessarily used here cn an annual basis, but

is the rate of interest over any single period, so that

there are no compounding problems.)
The payment of V occurs at the time t, whereas the
payment of F occurs at period t + 1. If the general
price index (I) in period t, I(t), does not equal I(t + 1),
then tnhe "real" interest rate (r') does not equal the -

nominal interest rate (r). (The distinction between
these two rates was developed by Fisher.)9

Summarizing the above,

F(t + 1)
r,=I(t+15_1=F(t+l). I(t) __
V(t V(t) I(t + 1)
1(t)
With both V(t) and F(t + 1) contractually fixed
I(t + 1
at time t, then r' = r if and only if —LTTET—l = ],

Suppose inflation (or deflation) 1s anticipated at

time t, and both demand and supplies of debt are functilons

of r', not r. Then if anticipated 21%7%711 > 1, equi-

librium r must be greater than 1f anticipated li%rgyll

had equaled one, in order that r' remain unchanged.

9Irving Fisher, The Theory of Interest (New York:
Macmillan, 1930), p. U42.




Thue the bacis of any wealth redistribution occur-
ring from the debtor-creditor hypothesis in this example
must be that r does not rise sufficiently or at all, and
that as a result r' is lower in inflationary periods than
in non-inflationary periods. The redistribution effect
operates through a price, r', the real cost of borrowing,
which lags during inflation. Because this cost 1s
reduced during inflation, wealth 1s redistributed from
creditors to debtors.

[t 15 c¢lear that if we postulate that demand and
supply functions for debt instruments are based on the
real cost of borrowing (r'), wealth redistribution occurs
only it individuals do not correctly anticipate price
level changes over time and r' over time is thus altered.

If the foregolng conditions hold, the extent of
wealth redistribution from the debtor-creditor hypothesis
will depend upon the degree of accuracy of anticlipations
10

and the extent of debt instruments outstanding.

isher, in The Theory of Interest, clearly was of

the opinicon that wealth redistribution did ordinarily
occur from the debtor-creditor mechanism:

When prices are rising, the rate of interest tends
to be high but not so high as it should be to com-
pensate for the rise; and when prices are falling,
the rate of interest tends to be low, but not so
low as it should be to compensate for the fall,ll

1O’I‘hls will be shown rigorously in Chapter III.

Hivia., p. 43,




He went on to observe that the real rate of interest

in the United States from March to April, 1917 (a period

of rising prices), fell below minus seventy per cent.12

De Alessil3

has constructed a model which 1is designed
to measure the degree of accuracy of anticipations of

inflation. He defines the net monetary position of an

individual (M) as the current market value of his stock
of monetary liabilities (ML) (accounts payable, bonds,
loans, and other obligations to pay fixed nominal amounts)

less his stock of monetary assets (MA) (accounts receivable,

cach, and other claims to fixed dollar amounts of income).

Fach variable is a function of time so that:

(2.1) M(t) = ML(t) - MA(t)

M(t) > 0 denotes net debtor status.

Non-monetary position (R) is defined as the current
market value of the stock of non-monetary assets (NMA)
held by an individual (land, buildings, inventory) less
the current market value of the stock of non-monetary

liabilities (NML) (depreciation, maintenance), so that:

(2.2) R(t) = NMA(t) - NML(t)

12Ibid., p. 4o,

Blouts de Alessi, "The Redistribution of Wealth
by Inflation: An Empirical Test with United Kingdom
Data," Southern FEconomic Journal, 30 (October 1963).
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Note here that R(t) and M(t) are not symmetrically
defined in terms of assets and liabilities.

Nominal wealth (W) 1is then defined as:
(2.3) W(t) = R(t) - M(t)

De Alessi excludes all other wealth-affecting
phenomena except "normal income under conditions of static
equilibrium," so that net non-monetary assets (R) grow at
some rate (r), normal income rate, and this is termed the
real rate of interest stated in terms of constant pur-
chasing power. Net monetary liabilities (M) grow at a
"money" rate of interest (m) which 1is contractually
specified. Under de Alessi's assumptions, m = r. This

gives:
(2.0h) W(t + 1) = W(t) = r[R(t)] - m[M(t)],

or since r = m, r[(R(t) - M(t)], which is specified as
contlnuous.lu

De Alessi's definition of wealth differs from that
which 1s generally used in economlic theory. The usual

definition of wealth [W'(t)] at any time is:

L Y(t+l Y(t+2 Y(t+
W'(t) = Y(t) + ‘%1+r% + (§+p)% ot (§+r~r51r)1

M614., p. 114.
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where (Y) equals an economic unit's income 1n period

(t) and where the economic unit's time horizon 1is assumed
to be a constant number of periods from the period for
which its wealth position 1s defined. If we define its
wealth position at t, and its time horizon is then t + n,
then if we define its wealth position at t + 1, its time
horizon is ¢t + n + 1.

Now W'(t + 1) > W'(t) if and only 1if

[Y(t"‘l) + Y(t+2) + Y(t+3) + ...+ Y(t+n+l) ]
(14r) (1+4r)° (14r)"
> [Y(t) + ¥(e+l) Y(t+2% + ...+ Zﬁﬁiﬂ% ]
(14r) (14r) (1+r)

We can reconcile the two definitions to the extent of
making one a monotonic transformation of the other by
making the following assumptions:
In the de Alessi definition if M 1s assumed zero
in t,
a) W(t + 1) = W(t) = Y(t + 1)
and if Y(t + 1) > 0 and any Y(t + n), n > 1, 1s a positive
function of W(t + 1), then if
b) W(t + 1) > W(t)
then, c) W'(t +1) > W'(t).
If all prices increase at some rate (K) per period,
and only normal 1income 1s assumed to affect wealth, then

the income stream produced by net non-monetary assets R

O s s

e
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must also increase at the same rate of inflatlon K.

Specifled in current prices, R would grow at a rate r + K.

Net monetary liabilities (M) would grow at a rate r + Ka

in current prices, where Ka 1s the anticipated rate of

inflation at the time of debt contraction and is the

supplement to r required if behavior 1n debt markets is F

a function of real variables. This gilves:

L o3 e Ty

(2.5) Wit + 1) - W(t) = (r + K)R(t) - (r + K )M(t)

Substituting for R(t) from (2.3) gives:

W(t+l) - W(t) = (r+K)W(t) + (r+K)M(t) - (r+Ka)M(t)
or
(2.6) W(t + 1) = W(t) = (r + K)W(t) + (K - Ka)M(t)

Since K[W(t)] is the change in nominal wealth
necessary to malntaln constant purchasing power durling an
inflation of rate K, real wealth will be redistributed
between debtors and creditors 1if Ka # K, assuming M(t) # O.
Having assumed only one r for all W, we can say that no
redistribution occurs from a rate of inflation equal to
K only if all wealth grows at a rate r + K. From (2.6)
it can be seen that this will hold only 1i1f K is correctly
anticipated (Ka = K) and/or net debtor position (M) is

equal to zero during any period of 1inflation.
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When Inflation is not anticipated and Ka < K,
then during inflation, an economic unit "gains nominal

wealth on its monetary 1llabilities at a rate K - Ka’ and

loses wealth on its monetary assets at the same rate."15
In de Alessi's terms:
(a) gain of net debtor (M > 0) = (K - Ka)[M(t)], r—n
‘|

() loss of net creditor (M < 0) = - (K - Ka)[M(t)].
De Alessi then introduces a variable denoting
the degree of anticipation of inflation which 1s labeled

(B), where:

and is restricted by de Alessi to be 0 < B < 1,

Substituting B in equation (2.6) gives:

(2.7) W(L + 1) = W(t) = (r +# K)W(t) + B[KM(t)]

De Alessi then makes the cruclal assumption that
all other phenomena which may change W over time are
independent of net monetary debtor status (M) so that
his model becomes stochastic with these phenomena allowed

16

for by the error term u(t).

(2.8) W(t + 1) = W(t) = (r + K)W(t) + B[KM(t)] + u(t)

[y
51p1d., p. 115.

lGIbid.
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Variables are now converted to units relative to
their values at t = 0 (they are converted to indices
with base year t = 0), with a time interval from zero to

t consldered, and rates of return not compounded, giving:

W(t

~r

(t) + B[I(t) - I(O) M')] + u(t)

= r(t) + 1755 170) S

i

(2.9)

:

where 1 1is used as an 1ndex of prices, so that l%%% is

H

K over period 0 to t. (%%) is an estimate of M/W over
period 0 to ¢t.

The formal model 1s now completed. De Alessi has
formulated it so that the debtor-creditor hypothesils is
reduced to a hypothesis about the value of B, the degree
of anticipation of inflation. If the debtor-creditor
hypothesis does in fact hold, then the value of B should
be significantly different from zero.

His empirical test consisted of using "business
firms whose common stocks are quoted on an exchange"17 in
the United Kingdom during a period of inflation. The
necessary data for approximating M and W are avallable

for these economic units. M' 1is derived by observing

the firm's balance sheet, and W' 1s computed by taking

the number of shares outstanding multiplied by their market

: ) W(t)
price. As an estimate of wioy)? relative change in wealth

over time, relative changes in the market price of firm

1 Io14.
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(t

cshares, DL 1s used with appropriate adjustments made

p
P
for changes in the number of shares outstanding and cash
dividends paid over time from 0 to t.

De Alessi's final regression equation 1is derived
by manipulating terms in (2.9) and by his assumption

that r is the normal rate of return, replacing it by a

constant (a), and replacing B by b.

(2.10) R - HE <o e (LELZ200) (1 4 u(e)
The model now has: ;
(a) an independent variable [I(t)IZO§(O) (%%)]

whose economic meaning 1is the net debtor status of a
unit divided by its total wealth, all weighted by the
rate of inflation, over time from 0 to t.

(b) one constant, a, whose economic meaning is
that all firms experience some normal income from R, their
non-monetary wealth, and that this income 1s constant
between firms, so that no change 1n wealth between firms

arises from R.
P(t

~—
H

(t

S

(c) a dependent variable, , Whose

%
g

economic meaning 1s the relative change in adjusted share

prices of flirms less the rate of inflation. This 1s an

indicator of whether firms have galned or lost 1in real
CI(E)

terms, and since oy i1s assumed the common denominator

of real wealth for all firms (the usual price index
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acsumption that for all individuals, all weights are
equal), then relative g%%% among firms 1s dependent on
the values taken by the independent variable for each
" irm.

A brief summary of de Alessl's method of testing
and results follows. The sample was drawn from firms in
the United Kingdom, the period covered was from December
31, 1948 to December 31, 1957, during which time the
annual rate of inflation (retail price index) varied
between 1.2% and 12.5% and the price index climbed 52%
over the entire time period covered.18

De Alessi's tests for the levels of significance

at which the null hypothesis that b = 0 could be rejected,
yielded indecisive results. In only three out of a
possible set of 36 possibilities was this level less

t.han the .05 level,

Although his other tests did not yleld much more
decisive results either, de Alessi concludes that, "The
Irresults observed therefore are not 1nconslistent with
t he results predicted by the debtor-creditor hypothesis;

t hey suggest that individuals failed to anticipate infla-
t ion correctly over the period from 19“8-1957."19
De Alessi's model has been implicitly used 1n several

O ther studles which have proceeded along quite similar

—

181014., p. 117.

Y1p14d., p. 123.
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1ince, ucing f'irm balance sheet information and changes
in stock prices. These studies have used U.S, data,
however.,

Ando and Bach2o used a random sample of 52 firms
and investigated the performance of these economic units
over the period 1939-1952, an inflationary one. The
testing period was divided into three subperiods due to
the prevalence of switching from debtor to creditor
status among the firms over the entire period. Apparently
rnet debtor status was not determined for each year, but
classification proceeded from only three samples in the
period. Rank correlation testing was used, with the

variables being as follows:

Rank Correlation Coefficient

Case
1939~ 1939- 1946~ 1949-
1952 1956 1949 1952
Case A
Ind.-creditor-debtor rank .04 -.01 -.02 -.01
Dep.-increase in net return
Case B
Ind.-creditor-debtor rank .26 .23 .09 .18

Dep.-increase in stock prices

—

S ource: Ando and Bach, p. 12.

20Ando and Bach, op. cit.



18

In no case did the rank correlation coefficient
t ake on values greater than .26, leading Ando and Bach
t.o conclude that "These results do not confirm the pre-
diction that debtor companies will gain more during
I nflation than will creditors, for any of the three
P eriods shown, the results are mixed, and over all show

no very slgnificant differences."21

22

Kescel used three samples to test the debtor-

7]

creditor hypothesis.

A sample of 16 firms in the banking industry was
submitted to a rank correlation test, the rankings based
on relative net creditor status (all 16 firms were found
to be net creditors) and relative per cent increase in
stock prices from 1942 to 1948, an inflationary period.
"Roughly 23% (R2 = ,U48) of the observed variation was
explained by the debtor-creditor hypothesis."23

Industrial firms were tested, one test covering a
period of inflation and one test covering a period of
deflation. During the interval 1942-1948, a random
S ample of 30 industrials drawn from the population of

1 rms listed on the New York Stock Exchange was submitted

o the Mann and Whitney test for differences in random

°lipida., p. 10.

"°?Reuben A. Kessel, "Inflation-Caused Wealth
Redistribution: A Test of a Hypothesis," AER, 66 (March
1956), pp. 128-141.

°31p1d., p. 132.

—
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variables, the variables being the changes in share
prices of tne 15 creditor firms and the changes 1n share
prices of the 15 debtor firms in the sample over the
period. The test indicated a difference at a signifi-
c ance level less than .0025.2u
Rank correlation testing was also used on the same
ssample, which yielded results significant at the .002
devel (R2 = .47), indicating correlation, the rankings
bLased again on relative net debtor status, and per cent
change in stock prices. Another sample using a different
debt classification and industrials was also tried with
an R° equal to .63.25
As a further test, 31 industrial firms were randomly
sselected from the N.Y.S.E. listings during a deflation,
1929-1933, with testing supporting the debtor-creditor
hypothesis (this time creditors would be expected to
gain) at significance levels of .054 and .03.26
Alchlan and Kessel27 used similar methods, but
i mproved upon the other studies by enlarging the sample
s ize, using a more compreheﬁsive testing period, using

"1 rms dlvided into four distinct industry groups, and

testing each individually.

—

2%1b1d., p. 135.

251b1d.
26
Ibid., p. 137.
27Armen Alchian and Reuben Kessel, "The Redistri-
bution of Wealth through Inflation," Science, 130
(Septemver 4, 1959), pp. 535-537. T
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The test used was the t test for differences
between means, the means beling the relative change 1in
3 tock prices times number of shares, adjusted for divi-
d ends paid out of debtor firms and creditor firms,
I?espectively.28

Their tests, for various samples, yielded good
results in support of the debtor-creditor hypothesis in
the context of the Alchian-Kessel definitions of debtor
and creditor,.

Since the testing was based on differences in means
of data on two classes of firms, the method of classifica-
tion 1is crucial. 1In this respect, the Alchlian-Kessel
study falls short. Firms were classified as net debtors
or creditors for the whole period studied 1f they were
net debtors or creditors during at least two-thirds of
this period. This method permitted a firm Which was a
net creditor of five dollars in each of two-thirds of the
years, and a net debtor of $5,000,000 in each of the
remaining one-third years, to be classified as a net
creditor over this period.

A general view of previous studies seems to 1ndicate
Vvast room for further studies of wealth redistribution
from inflation, and particularly so with respect to this
type of redistribution in the debt instrument market.

Although each previous study seems to have made a valuable

281p14., p. 537.
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contribution, there are areas apparent in each of them
in which further work should be done.

Since the most recent study devoted to the debt
i nstrument market, de Alessi's, was done prior to 1963,
u s ing more recent data would be a significant contribution
In itself'. However, much more than simply this will be
QA one here. This study is an attempt to fill in at least
s ome of the gaps left in our information about inflation-
< aused wealth redistribution. Theoretical gaps will be

€ reated in Chapter III and empirical gaps will be treated
in Chapter 1IV.



CHAPTER III

THE THEORY OF WEALTH REDISTRIBUTION

We have seen that the debtor-creditor hypothesis
1 s simply a particular case of a general correctness of
e xpectations problem. All wealth, not Just monetary
wealth, may increase, decrease, or remaln constant as
expectations about the future are correct or not. Once
time 1s introduced into economic analysis in the form of
courses of action open to economic units which are non-
instantaneous, 1.e., some positive units of time elapse
between the decision-making process and when the results
of the decision are known, uncertainty 1is also introduced
since the multitude of endogenous and exogenous variables
affecting the economic system 1s constantly changing.
The problem for the decision-making economic unit is
thus adopting the proper strategy, glven its utility or
S atisfaction function. Thls necessarily involves some
estimation procedure about future values of varlables
Irelevant to the particular economic unit. Whille the
S trategy adopted by any unit may be the outcome of a
Quite complex process, 1t 1s reasonable to say that in

&eneral, the better the unit's abllity to estimate future

22
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values ofl variables correctly, the more successful that
unlt will be, and the greater its wealth will be.

Alchian and Keessel, Fisher, de Alessi, and others
have concentrated on one aspeét of the expectations
problem. They have focused on expectations about one
variable, the price level, and on one market, that for
debt instruments. The debtor-creditor hypothesis 1s the
result, a hypothesis concerning how behavior in the debt
market 1s influenced by expectatlions and how wealth
changes in accordance with the correctness of those
expectations. Inflation 1s a special factor only in that
it describes the behavior of the variable, the general
price index.

While the studles surveyed here have almost exclu-
sively dealt with only an asymmetrical aspect of the
correctness of expectations problem, a generalized study
of this problem must necessariiy admit of all aspects of
the correctness of expectations in the debt market. The
debtor-creditor hypothesls deals with an underestimate of
future levels of prices, but there is at least an equal
theoretical, if not actual, problem in the possibility
of overestimation of future price levels and its effect
on wealth through 1ts effect on interest rates 1n the debt

market.
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(D)
ITn this section demand and supply functions for
bonds will be developed from a theory of individual
behavior.
The assumptions used are as follows:
(a) There are only two periods considered, t and t+l.
(b) Kach individual has a fixed income in period t, P

Y and a fixed income in period t+l, Y

10 t+1l°

(c) Individuals always buy the same mix of goods

in each period. All prices in each period are fixed and

the only decislon which 1ndividuals make is how much to

consume 1in period t, X and how much to consume 1n period

t,

t4l, Xy q-

(d) Individuals' utility (U) is an additive function

of Xt and Xt+l’

tion of goods 1n one period depends solely on the amount

(The utility derived from the consump-

of goods consumed in this perliod and not on the amount of
goods consumed in any other period. Thils assumption
greatly simplifies the analysis, yet does not seem to be
an outrageous affront to reality) where aU/aX1 > 0 and
2°U/3x,° < 0.

(e) At the end of period t+l, there are no savings.
All wealth is spent on goods in perlods t and t+l.

(f) Individuals maximize utility subJect to a wealth

cecnstraint.



25

(g) A1l relevant variables, W, r, I are known

t’
with certainty except It+1'

More definitions of relevant items are now given.
(a) It and It+1 represent the price 1indices 1n

periods t and t+l. Define It as = 1. Let I I, =1 + K.

t+1/ t
(K 1s the per cent change in the price index.)

(b) C is total expenditures on goods in periods t

[gn v IF"I'

and t+l.

, Voo
(3.1) C LX, + I 1Xi4q-

(c) C' is the present value of total expenditures

in t and t+1l.

(3.2) cC' = I.X, + I (1 + )"t

tt t+lxt+l

(r is the money rate of interest.)

(d) Wealth (W) is the present value of income streams

in t and t+1l.

(3.3) Wo= Y, + (1 + )t

t Yt+1

U = f(Xt) + f(X )

t+1l

(e}
“J
3
o
3
~
D
~—r
-
=
n
¥
-
uvi
o

-1
£Xg = TgapXger (L + 1) 7 =0




or

1 + K)X =0

W= X - ()Xo

t

However, the maximization problem would contain
wealth (WS) as the budget constraint because 1t
expected price in period t+l that matters. Let
reprecent the expected décimal change in prices
period t to t+l.

From (f), individuals maximize:

.

_ e 1
(3.4) Ut = £(X) + £(Xgq) = ADWS = X = (

]
S = rE) - a =0

t

U~ pr(e+1) + (2T Ke) A =0

axt+1 l +r
U e 1 + K€
p) = W= X - (1 ¥ r )Xt+l

expected

is the

Ke

from

1

Assuming second order conditions hold, the equi-

librium position requires that

fr{(t) = = A

fr{t+l) = - A(5

Manipulating terms yields




2T

(3.5) Lt =

If K€ = 0 (there is no expected inflation or deflation)

then

‘ £rit+1) _ 1
(3.6) Ty - T+
The equilibrium position (the optimum ratio of

quantities of Xt and Xt+l consumed) depends on the price
ratio between Xt and X and the nominal rate of 1interest.

t+1l
The decision rule involves r (the nominal rate) explicitly--

not the real rate r'.
However, once we allow K€ to differ from zero, then
this term (1 + Ke) cannot be dropped from the equilibrium

equation. The equilibrium equatlion is, after manipulation,

£roe+l) _ o1+ X

. +
(3.7) Ty (T—:—;‘)

The optimum allocation of consumption of Xt and

e
th+1 depends on K€ and r. Now, %—{—%—) is the real

Priice ratlo between goods Xt and Xt+l’ and r', the real
rrate of interest is (l_i_Eg) -1,
1 + K

When price levels are assumed to vary, it 1s the
real rate of interest which determines the equilibrium

Consumption in t and t+l. The nominal rate of 1nterest
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is the determining price only when price levels are
assumed constant.

Since incomes are fixed in each period, individuals
must enter the bond market to finance expenditures when-
ever their income in any period is not equal to their
expenditures. They are demanders or suppliers of bonds
according to whether their period t incomes are greater
than or less than theilr expenditures in period t. Bond
demand and supply functions are thus functions of the
allocation of expenditures between t and t+l. Since this
optimum allocation has been established as depending on
the real rate of interest, bond demand and supply functions
depend on the real rate of interest, except in the

special case where It = It+1'

Graphically, this can be shown with indifference

curves representing time preference and the budget
+
1 r ).

constraint slope representing ( =
1l + K
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=
U P ___(D_‘__ e — e — -
/
P

t+l

The equilibrium quantity of Xt is E and of Xt+l

If the price ratio changes, because of a change

in infiationary expectations (say K'€ > Ke), then

(;—i—zg)we > (l_i_E_g)we, so the new budget constraint
1 + K 1l + K!

Can be represented by the dotted line.
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D F ( 1+re)we (1+r )we Xt+l
1+K' 1+K

The change in relative prices has resulted in a
shift to an equllibrium position where L of Xt and D of
Xt+1 are consumed. Since L/D is greater than E/F,

Irrelatively more of Xt i1s now being consumed because the

real rate of interest 1s now viewed as lower than before.

(11)
The market for debt instruments can be summarized

as follows:
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We have one behavioral function for potentilal
buyers of debt instruments (lenders or creditors). This

can be reprecented as:

1l +r

(3.8) gbh = f( e
1 + K

A)

where gD 1s demand for debt instruments (the units on gD
1l +r
1 + K

are dollar amounts), 1s real rate of 1interest, and

A 1s a vector of other variables affecting gD which for
simplicity can be assumed tq be exogenous to the debt
instrument market. (All varlables are assumed to be
flow variables, defined as values per period.)

We also have ohe behavioral function for potential
sellers of debt instruments (borrowers or debtors). This

can be represented as

+
(3.9) q8 = g(l—%, Y)
1+ K
l+r
Where qS 1is supply of debt instruments, —_— is real
1l + K

rate of interest, and y 1s a vector of other variables
affecting qS which are assumed exogenous.

Assuming that debt instruments are not a Giffen
&good, 1.e., that demand functions for debt instruments
are a positive function of the real rate of interest,
Ceteris paribus, we establish the following qualitative

relation:




. C )

(3.10) o) 5 o

. T

3 (——1)

1 + K
On the supply side, 1f the good, debt instruments,

is "non-Gifren" in the sense that supply functions for
debt instrumentu are a pocsitive function of the real
rate of interest, ceterls parlbus, we also establish the

following qualitative relation:

(3.11)

And, finally, we poustulate equilibrium in the debt

instrument market be setting demand and supply equal.

13.12) qb = g3 = ¢

1 +r
3
1 + K®

Now, as hat been demcnstrated heretofore,
the real rate of interest, 1s the nominal rate weighted by
the relevant price index change over the period covered
by the debt contract.

Under most contractual agreements for the purchase
arnud sale of debt instruments, the nominal rate of interest,
r, is specified in the contract and thus known with
Certainty. However, the degree of price change, 1if any,

1n future time periods is not known with certalnty. We

Can asvume, however, that buyers and sellers of debt
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inctruments possecs some expectations of values for
future prices. Although different individuals will attach
different weights to varlous future prices, this problem
does not concern us here and can be resolved if we use
some single price index, I(t), as that value, the expected
value of which is an argument 1in the demand and supply
functions for debt instruments. These are r, the nominal
interest rate, and Ke, the percentage expected change in
the value ot 1.

The relevant behavloral functions in the market

for debt instruments are, after this transformation:

e

(3.13) qD = £(r, K, 1)
where KS is demanderc' expectations, and
(3.14) qS = g(r, Kg, Y)

e . :
where K, 1s suppliert' expectations.
(o)

How, given the qualitative relations that have been
€stablished in (3.10) and (3.11), namely that demand and
Supply functions for debt instruments are "non-Giffen"

l] + r

1 + k°

With respect to , the real rate of interest, we can

Uce the information we have on the relationship between

1 +r

-, K, and r tc compute partial derivatives of (3.13)
1 + K

and 73.14) with respect to r and K®.
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We have assumed that i(+D) > 0. We have also
3(____2_)

1 + K®
crhiown in Chapter IT that the definitional formula for

_ F(t+1) . _I(t)

r V{t) Ty - !

n order to generalize, yet avoid interest com-
pounding problems, assume that both interest rates and
1 nflation or deflation rates are defined over some period
t to t+n, and not on a yearly basis. Also, it 1is the

( -
~xpectational value of lf%%§l which 1s relevant.

The symbols in the formula for r' represent the

"ollowing:

F(t+n) = face value of promise to pay
amount at t+n
V(t) = market price of debt instrument at t.
I1(t) e _ 1 _
[T(t+n)J = = expected relative change in

1 + K®
price index.

We now have qualitative relations for the relevant
Var-iables in (3.13) and (3.14), and the complete

behavioral system is:

(3.13) o

]
-
-~
3
-
=
o
-
>
~

(3.:1u) qS

[}
~~
=3
-
>=
no
<
p—_
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where
algh) 0, a(gb) . 4
ar B(Ke)
D
and
3(q8) . 0 3(gs) > 0
ar ’ e :
3 (Kg)
Since X and vy, the vectors of exogenous variablegs,
c¢io not directly concern thls particular analysls, they
will be assumed constant and dropped from the system. %
Initilally, assume that both demanders and supplilers E

fformulate expectations so as to arrive at similar expected
values of price changes over any glven period. 1In our
terminology, assume Kg equals KS. This assumption will
be relaxed later.

This glves a coumplete system, adding the market

equilibrium equations of:
e
= (
gb fie, KD,S)
(3. 15 S = glp, K°

&Jb;stjtuting g for gbh and qS yields
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q t'(r, KS,S)
(3.106)

e
g(r, Ky g)

Q0
[0}

We have two equations and two unknowns (g, r) with

K assumed to be formulated exogenously. We can work

e
D,S
out a comparative statics analysls on thls system to find
t he direction of change of equilibrium values of endogenous

variables with respect to changes 1n values of exogenous

variables, which in this system consist only of one

variable, KS g the expected price level change.
5
Writing (3.16) implicitly and taking the total
1

differential of the system gives:

e
D,S

e

_f
£ (K D,S

)dK

f'(r)dr - 1ldq

(3.17)

e e
-g' (Kp g)dKp ¢

g'(r)dr - 1ldg

Now, what is the sign of the change in the equili-

'r1um value of r when Kg g changes? Writing (3.17) in
’

de terminant forn and using Cramer's rule, we have:

1 )

The analysis used here 1s based on the framework
Yo be found in Don Patinkin, Money, Interest, and Prices
(2nd ed.; New York: Harper and Row, 1965), Appendix 1.
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(34

e

dr Dl
(3.13) '——g'“ = = D—
Ky, s £1(r) -1
g'(r) -1
b works out to equal [g'(r) = f'(r)] and since we

have established that g'(r) < 0 and f'(r) > 0, D < O.

e o - 1 (k€ _ ot (k€
D, works out to equal [f (KD,S) g (KD,S)] and since
we: have also establiched that g'(KS g) > 0 and f'(Kg g) <0 |
> bl -

1
D
(3.19) —2£ - Lo
d(KD,S) D

This completes the formal proof of the effect of an
increace in the expected degree of price increase on the
equllibrium nominal rate of interest. Nominal rates will
"1 e when the price level is expected to rise.

Now the same type of analysis can be used 1f the

e e

asssumption that KS = KD i5 dropped and we let Kg # Kg.

We  now have two exogenous variables and we can observe
the sign of the effect on equilibrium r when one of these
X ogenous variables changes, and the other 1is held

Constant.
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Suppose we hold K§ constant and desire the direction

S
of change in r when KS changes. We want to know the sign
o f dg .
dh“
, e
q=f'r, KD)
£ 3.20)

From writing the new system (3.20) implicitly and

wrilting the determinant of 1its total differential,

recalling that vtince we assume ng = 0, we have only N

ClKS on the right hand side of the system.

We get the determinant:

e
l -f(KD) -1
0 -1
D
(3.21) 2L = = =
dK) D

D, works out to equal [f'(KS)}, which is negative,

o)
ar _ 2
e D
th
wi . . dr
1@re ., < 0 and D < 0, yielding s > 0.
- dK

D
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With suppliers' expectations constant, an 1lncrease
In the expected price level on the part of demanders of
debt instruments will, therefore, result in an increase
in the equilibrium nominal rate of interest.

Next, a change 1in suppliers' expectations 1s con-
s idered, holding KS constant. The same process performed

D

on the system as before ylelds:

0 -1
-g(Kg) -1
(3,92 dr = 03
dKS D b
[
turns out to equal - and since >
D, qual -g'(Kg) and si g'(K3) > 0,
[)3 < 0 and
dr D
dKS b
where D, < 0, D < 0, glving dr > 0.
3 e
dKD

Hence, an Increase in supplliers' expectations of
Lhe value of K, holding demanders' expectations constant,
A4lso résults in an iIncrease in the equilibrium nominal
Pate of intereuct.

What is the effect on q when these variables change?

14
We can use the came method. For instance,



Lo

N _er (S
frir) f (KD,S)

g'(r) -g'(KS’S)

0| o
| 5

(3.02) dg -
dK D

KL o
0,8

DM works out to equal -g'(KS’S)[f'(r)]

- g'(r)[-f'(Kg’S)]. The first term is positive and the
csecond term 15 negative 50 no qualitative prediction is
given,  Speciflic values of the variables must be known.

Thic turns out to be the result for derilvatlves of
g with respect to the possible varlables also.

This analysis, simplified though it may be, 1is
basically the explanation for a tendency toward high
interect rates during inflatilonary periods, abstracting
from any governmental policy-making actions (which might
also push interest rates upward during inflationary
periods).

As utated previously, this process can be entirely
symmetrical, and when deflation is expected, the equili-
br-ium interest rate will be lower than if no price level
change 15 expected.

Witk thic In mind, 1t 1is, of course, no surprise to
see interesct rates 1n the 1mmedlate past and the present
(1968-1969) at near record highs. If one surveys the
financial literature of the perliod, one finds a per-

Slstent belief in the probabllity of future inflation.
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Some examples are given below. In well known busilness
preriodicals the following appeared:

Today, inflation is once again a major problem
and it may get worse.?2

Why should a company walt to lnvest later--in
the insatiable seventlies--if it can do 1t now?
In two or three years, we'll have to pay at
least 10% to 15% more for the equipment we're
buying now.3
Speaking of a recent rise in the prime lending rate,
Secretary ot the Treasury Kennedy called the increase

"Another indication of the strength and pervasiveness of

inflationary pressures."

(I1I1I)

In this section we shall defline what is termed wealth
redistribution in the bond market due to inflation. This
definition can be be:t arrived at by means of graphical
analysis of various possible situatlions relevant to this
atudy.

For simplicity and clarity of exposition some assump-
Ltions will be stated at the outset:

(a) Bond markets are competitive and are described
by the behavioral functions and equilibrium conditions

iven in the section in Chapter III.

2Fortune, October, 1966, p. 120.

3Business Week, April 26, 1969.
4

Wall Street Journal, June 10, 1969.
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(b) While various degrees of inflation and deflation
are possible, oniy two rates of price level change are
consldered, a zero rate or no price level change, and a
r-ate of price level increase of K, where K 1Is greater
t han zero and is a constant. This K is hereafter referred
to in thile section as inflation. The period for which
t hece are defined is t to t+1l.

(e¢) All bonds are of one period, and all are
b ought and vnld at the beginning of the perlod at price

X {t), and the face value of the bond 1is pald at the end
o f the period. This latter amount is F(t+l). We have
&1 1ready shown that r can be determined from these two
va lues and r' can be determined from these two values
P Lus price level changes from t to t+l.

(d) Suppliers and demanders always have identical
©Xxpectations about price level changes. (Kg = KS)

The following situations willl be analyzed indi-
Vidually and compared with regard to whether or not they
£ive rise to wealth redistribution in the bond market.
'he question we want to ask in each situation is: 1if
©Xpectations had been correct, would the market look any
different? If it does, then we can observe changes in
'eal wealth of debtors and creditors since real amounts
Paid from one to the other are reflected in the graphical

analysis.
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(A) Neither suppliers nor demanders expect
inflation and, in fact, there is no
inf'lation.

(B) Both suppliers and demanders expect
inflation and, in fact, inflation occurs.

(C) Neither suppliers nor demandérs expect
inflation and, in fact, inflation occurs.

(D) Both suppliers and demanders expect

inflation, and inflation does not occur.

CA) Neither suppliers nor demanders expect inflation

and, in fact, there is no inflation.

e ]

0 E
(Q is in dollar amounts)



by

5 and D represent, respectively, the market behav-
ioral relations between quantity of bonds demanded or
supplied and the real rate of interest, r', which when
multiplied by quantity (Q) gives the real amount paid by
debtors to creditors for borrowlng cost.

(O - E) bonds were sold at interest rate (r; - 0).

The actual rate equaled the expected rate. Expectations

of r' were correct. No wealth redistribution has occurred.

(B) Both suppliers and demanders expect inflation and,

In fact, inflation occurs.

r.'

0 E
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(0O - E) bonds were sold at 1nterest rate (ré - 0).
I'xpectatlons were correct. Actual r' equaled expected r'.
No wealth redistribution has occurred.

This situation is the same as (A) even though infla-
tion has occurred in (B) but not in (A). What is different
is that in (B) the nominal interest rate, r, would be

higher than in (A). But, it is changes 1in real amounts

T F 4\..7

pald for borrowing that cause wealth redistribution, not

changes in nominal borrowing costs.

(C) Nelther cuppliers nor demanders expect inflation and, £

in fact, inflation occurs.

o)
=
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(O = 1) bonds were sold at an expected real rate
(0 = '), However, the actual real interest rate
(r! - 0), was lower than expected. Expectations wcere

incorrect., What 1o the effect of 1ncorrect expectations
on real wealth?

The actual interest rate 1is (ré - ré) lower than
the expected one, which is the one which the behavioral
functions at the time of the transaction were based upon.
If expectations had been correct, the difference between
actual r' and expected r' would have been zero, so the
difference In real amounts pald for borrowing due to
incorrect expectations 1s OE(ré - ré). This amount has
been redistributed from demanders (creditors) to
suppliers (debtors) since the r' actually prevailing
i3 lower than the one at which suppliers would have been
willlng to cell OE bonds and lower than the interest
rate at which demanders would have been willing to buy

OF bondga.
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1) Poth cupplicrs and demanders expecet Inflation

and int'lation does not occur.

r.'

\ D

\\

ré - ;;<:g__.__,__ _— =
r' \_—

e T S

— Q

0 F

OE bonds were sold at ré. However, the actual r',
was higher than the expected r'. Expectations were
incorrect. The effect of this on wealth redistribution
is as follows: The actual r' is ré - ré higher than the
r' at which transactions took place. If expectations
had been correct, this difference would have been zero,
so the difference in real amounts pald due to incorrect
expectatlions is OE(ré - ré). This amount has been

redistributed from suppliers (debtors) to demanders

(creditors).
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Within the confines of the strict assumptions made
in this analysis, 1t is possible to 1dentify the exact
amount by which the nominal interest rate would have to
change in the event of inflation in order that the real

interect rate remuin unchanged. The following table

cthows some sets of r and K for which r' 1s constant.
K r
rt = .048 when .05 .10
.10 .1528
.20 .2576

If K doubles, r increases, but not proportionately;
it does not double. The per cent 1ncreases 1n r neces-
sary to keep r' constant when K increases are lower, the
higher is the abeolute level of r. This 1s because r
constitutes a larger proportion of the lcan and interest
cost paid back in period t+l. Thils 1s the sum which must
be kept constant in real terms for no wealth redistribution

to occur. From the formula for r',

I(t) 7 -,

r' = [(1 + r) 1( s
t + 1

it can be ceen that 1 + r, not r, must change proportion-
ately 1n the opposite direction of the change in

I(t)

T for r' to remailn constant.
(. + 1)
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Next, let us take up the case where demanders and
suppliers of bonds may have different expectations about
K. (K # K3)

Let the axes represent r', the real rate of
interest, and Q, the dollar amount quantity of bonds
traded. The same type of analysis will be used, looking

at changes 1in the market situation which would have

occurred had expectations been correct.

[ = €
(E) K < K = Kg
r' D!
/7 D
/
N y
/
/
rl 7/
a
r' -
==
g S
0
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(0 - E) bonds were sold at r!. Had Kg equaled K,
the demand curve would have been D'. Less bonds would
have been sold at a higher interest rate ré. However,

E, the equilibrium quantity actually traded is the
relevant quantity 1in this analysis.

Suppliers have had to make a payment of ré(O - E),
exactly what they expected to make. However, demanders
have actually received a payment of ré(O - E), which 1is
less than that which they expected to receive by
(ré - ré)(o - E). This is their loss due to incorrect
expectations. The shaded area, then, 1s not wealth
redistribution from creditors to debtors such as 1in cases
(A) through (D). It represents simply a loss to creditors
due to incorrect expectations. Debtors have neilther

gained nor lost.

e _ e
(F) KD > K = KS
r'
N D D!
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(0 - E) bonds were sold at r!. Had K equaled K,
the demand curve would have been D'. More bonds would
have been traded but at a lower interest rate (ré).
However, ex post, demanders have recelved a higher
payment than had their expectations been correct by
(r% - ré)(o - E). Suppliers had to make exactly the

same payment they expected to make. The shaded area

represents a "gain" to demanders, but not a loss to

suppliers.
p e _ e
(G) KD = K < hS
r.!
N\

— \~_’Sl




(0O - E) bonds were sold at ré. Had Kg equaled K,
the supply curve would have been S'. Less bonds would
have been sold at a lower interest rate (rﬁ).

Demanders have received a payment of ré(o - E),
exactly what they expected to receive. However,
cuppliers have made a payment of ré(o - E). The real
rate paid by them is (ré - ré) higher than had their
expectations been correct. The shaded area represents a
loss to suppliers from incorrect expectations but not a

gain to demanders.

(H) KE = Kk > k&

-—__S'




(O - E) bunds were sold at r.. Had Kg equaled K,
the supply curve would have been S'. More bonds would
have been sold at a higher interest rate (r;).

Demanders have receilved a payment of ré(O - E),
exactly what they expected to receilve. However,
csuppllers have made a payment of ré(o - E), less than
had thelr expectations been correct. The shaded area
represents a "gain" to suppliers but not a loss to
demanders.

In cases (E) and (G), there is clearly a loss
involved for the group having incorrect expectatilons.
However, unlike cases (A) through (D), nelther case (E)
nor (53) involves direct wealth redistribution from
debtors to creditors or from creditors to debtors.

In cases (F) and (H), there appears to be some
"gain" to the group having incorrect expectations.
However, this "gain" should be considered a sort of added
payment occurring in spite of, not because of, incorrect
expectations. Take, for example, (F). Also, consider
the demand and supply curves as boundaries between attain-
able and unattainable polints. Now, the polnt representing
the ordered pair r% and E lles within the set of attain-
able points, 1.e., the area to the left and above the
demand curve, D. (0 - E) bonds could have been demanded
at elther ré or r%. The payment r%(o - E) would have been

acceptable to bond demanders for the purchase of (0O - E)

bonds.
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In case (H), the point representing the ordered
pair ré and E llies with the set of attalnable polnts
for suppliers; it is to the left and below the supply
curve, S. This payment would have been acceptable to
suppliers for the sale of (0O - E) bonds.

In cases (E) and (G), there 1s a clear loss since
the points representing E and the ex post real rate of
interest paid do not lie with the set of attainable
points for demanders and suppllers, respectively. 1In
case (E), the point ré - E i1s to the right of the demand
curve, D, in the unattainable area. In case (F), the
point r% - E is to the right of the supply curve, S,
in the unattainable area.

In situations where KS and KS are not equal, then,

S
a loss occurs only in the following situatilons:

(1) When bond demanders (creditors) under-

estimate inflation.

(2) When bond suppllers (debtors) over-

estimate inflation.

A sort of galn, in the sense that some extra
consumers or producers surplus 1s reaped, occurs in the
following situations:

(1) When bond demanders (debtors) over-

estimate inflation.

(2) When bond suppliers (debtors) under-

estimate inflation.
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(1V)

Emphasic has been placed here on the generality of
‘the possibility of wealth redistribution from imperfect
expectations in the bond market. De Alessi has
restricted his model to only one aspect of this by 1limit-
ing the values which B may take.5 His model deals with
a narrow interpretation of the debtor-creditor hypothesis
where wealth redistribution can only occur under special
conditions of incorrect expectations.

This 1is readily seen from re-examining his basic

model (2.7), which is:
(2.7) W(t+l) - W(t) = (r + K)(W(t) + B[KM(t)]

Now it 1s entirely possible that incorrect expecta-
tions in the debt market can result in wealth redistribu-
tion even if there 15 no inflation. If inflation 1is
expected, and the equilibrium r increases but no
inflation actually occurs, wealth redistribution will
occur from debtors to creditors in the form of the high
price debtors must pay for borrowing. However, this
cannot occur in (2.7) since when K = 0, the second term
drops out and the wealth change of an economic unit does
not depend on M, its net debt position.

In addition, some forms of wealth redistribution

possible under the more general view of incorrect

5B is the degree of anticipation of price level
changes.
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expectations in the debt instrument market, are denied by
the restrictions on B. De Alessl restricts B to 0 < B < 1,
but according to the more general view, B can take on
values outside this range.

The values of B can be positive, negative, or zero,
according to various combinations of values of K€ and K
(it is assumed below that Kg = Kg = K°) with the economic

meaning of the various values of B given as follows:

e
(a) B = 0, so 5—%—5—

Inflation or deflation 1s correctly antilcipated.

= 0 if and only if XK = KS.

K - K€

(b) B =1, co =% = 1 if and only if K% = oO.

Inflation or deflation is wholly unanticipated.
K - kK°
K

¢ < |K®] < |K|. 1Inflation or deflation is partially,

(c) 0 < B< 1, so 0 < < 1 1if and only 1if

but not completely, correctly anticipated.
K - K°
K

and K > 0, or K° > 0 and K < 0. Individuals anticipate

(d) B > 1, so > 1 if and only if K% < 1

deflation when inflation actually occurs, or vice versa.
K - K®
K

negative values of K, deflation and K® < K, or positive

(e) B < 0, so < 0 which could occur with
values of K with Ke > K. Individuals overestimate the
rate of deflation or inflation.

Possibilities (d) and (e) are not included in the

de Alessi view of the debtor-creditor hypothesis, but
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are included in a more general view. (a), (b), and (c)
are possible under both views.

It can be seen from the above that wealth redistri-
bution can occur for any case when B # 0, (a), and that
for each other case, (b, ¢, d, e), wealth redistribution
may occur from creditors to debtors, or from debtors to
creditors, depending upon whethér K 1s negative or
positive (deflation or inflation occurs).

Expectations are a cruclal part of the debtor-

creditor hypothesis (either view) of wealth redistribution.

Although expectations have, in previous studles, been
treated as a sort of residual, emerging out of various
values of the "degree of anticipation" coefficient
obtained from various studies, it may be worthwhile at
this juncture to depart from thils path and venture some
sort of hypothesis concernlng expectations in the debt
instrument market.

The question of how expectations are formed has been
a question which several economists have attempted to
answer with some type of plausible hypothesis.

Any number of hypotheses could be offered as to how

expectations of future rates of inflation or deflation

are formed. Ideally, 1t might be assumed that expectations

of price level changes are derived from expectations of
variables that influence price level changes: Federal

Reserve actions, fiscal policy, productivity, the demand




tor money, etc. OJhackle has suggested the concept of an
"inflative" or "deflative" index of government actions.6
One hypothesi:s which has gained support through its
seeming consistency with observed data 1s the "adaptive
expectations" hypothesis.7 This hypothesis has been
used by Nerlove8 to study cobweb phenomena, Meiselman9
to study the term structure of interest rates, and used
in studies of the effect of inflation on the velocity of

money by Cagan.10

The adaptive expectations model 1s basically this:

(3.24) = = a(K

Expectations of any variable, here Ke, the expected rate
of inflation at time t, change directly wilth errors in

expectations (Kt - Ki).

6G. L. S. Shackle, Uncertainty in Economics
(Cambridge: Cambridge University Press, 1955), pp. 194-214,

7David Meiselman, The Term Structure of Interest
Rates (Englewood Cliffs, New Jersey: Prentice-Hall,
1962), pp. 18-19.

Marc Nerlove, "Adaptive Expectations and Cobweb
Phenomena," QJE, 72 (May 1958), pp. 227-240.

oDavid Meiselman, op. cit.

10}’hillip Cagan, "The Monetary Dynamics of Hyper-
inflation," in Studies in the Quantity Theory of Money,
ed. by Milton Friedman (Chilcago: University of Chicago
Press, 1956).
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3K
The time path of change, 3T 0 is determined by

(K, - Ki) and an adjustment coefficient, a.

t
To glve an example of 1ts applicability to the

debtor-creditor hypothesis, suppose that the rate of

inflation were a constant (K,c = a). We can solve the

differential equation as follows:

(3.25) BKE = a(a - Ki)at

or, after separating the varilables

e
aKt

(3.26) ——— = adt.
(a—KE)

Both sides of (3.26) can be integrated to give:
e
(3.27) In |a - Ki| = at + ¢

where ¢ is the constant of 1integration.

Multiplying both sides by -1 ylelds

-ln |a - KE = -at - ¢

which 1is equilvalent to

-(a - Ki) = g 0t-¢

which 1s equivalent to

LT k)
»




e L -at
Kt - d - Le
where L = e ¢, and
1im KE - a = 1lim ‘%E
t > t+o e

For any value of a > 0, 1lim —%g = 0 and so 1lim KE -a =0,
tro e treo

With the rate of inflation or deflation constant,
the adaptive expectations model predicts that 1in the
limit, the expectatlional value of K will approach the
actual value of K. Thils means that in the 1limilt, no
wealth redistribution will occur from the debtor-creditor
hypothesis, since 1its exlstence depends on incorrect
expectations of K.

The foregoing 1s included only as an example, since
a constant rate of inflation 1s, 1n fact, most unlilkely.

In difference equatlion form, the adaptive expecta-

tions model 1s:

o) e _ _ e

(3.c8) AKt = G(Kt Kt)
restricted here by 0 < a < 1. Since AK: = K9 - k%
= : t (t+1) t?

e e _ e
(3.29) K(t+l) - Kt = a(Kt - Kt)'
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This difference equation may be manipulated so as
to show how it implies that the anticlpated rate of
inflation at time t, (Kg), is a function of weighted

past rates of inflation.

5 e _ € e
(3.30) K(t+l) = K + a(Kt - Kt)

Replacing o by 1 - X gives:

(A e _ € _ _ g€
(3.31) KGpey = Kp + (1 = M(K, - KD)
or
oo e _ € _ _ _ e
(3.32) K(L+1) = Kt + (1 )\)Kt (1 A)Kt
- € _ _ € e
ht + Kt AKt Kt + AKt
= (1-M)K, + AKg.
Q e e
Since Kt is formulated in the same manner as K(t+1)’
that 1s:
(2 - e _ ge _ _ g€ -
3.33) Ke = Kigopy v (1 MK 1y = Kigo1yd

e

/e can substitute for Kt

in (3.34) giving:
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: e _ e
(3.38) Kipyqy = (I=0)Kp + ALK 9y + (1= (Kpe 45

- K?t-l])]

which, after substituting for successive K?t—n) in the

same manner, reduces to
. e _ 2
(3.35) K(t+1) = (l—A)Kt + (1-A)AK(t_l) + (1-2)A K(t-2)

oo+ (TR
The expected rate of inflation 1in period t + 1 1is
a weighted average of past rates of 1inflation, the weights
declining exponentially for successive periods so that
K?t;l) is morelheavily influenced by rates of inflation
in more recent periods. The actual values of the weights
(A's) depend on the adjustment coefficient in (3.24),
a, since a = 1 - X.
It 1is helpful at this point to interject a note on
the relationship of the adaptive expectations model to the
most generally used frame of reference in the field of
expectations, the concept of the elasticity of expectations.
A brief definition of this concept 1s given by Ozga.
It 1s a measure of the responsiveness of prospects
to changes 1n results, and has been defined as the
ratio of the proportional change in the former to
that of the latter. If, for instance, expectations

are sure prospects of prices, the elasticity of
expectations 1s the ratio of the proportional change
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in the expected future price to the proportional
change in the price whlich has been observed in
the pact. 1If the elasticity of expectations 1s
equal to unity, a 10% increase in the actual
price leads to a 10% increase in expected price.
Thus, if formerly the price was expected to
remain unchanged, and then it increased by 10%,
it 1s now expected to remaln unchanged at the
new, higher level. If the elasticity of expecta-
tions 15 greater than unity, an increase 1in the
actual price gives rise to a grospect that 1t
will increase still further.l

Since we are dealling in the rate of change of prices,
not absolute prices, this definition must be modified a
bit. This can be done by defilning the object of expecta-
tions to be the rate of change 1n the price level.

(K, equals actual rate of change, and K equals expected
t

t
rate of change.)

Now, if the elasticity of expectations 1s equal to
unity, a 10% increase in the actual rate of price change
leads to a 10% increase 1n the expected rate of price
change. With the elasticity of expectations equal to
unity, the rate of price change expected 1s exactly the
rate of price change actually prevalling at the time the
expectations are formed. This 1s equivalent to the specilal

case of the adaptive expectations model with the adjJustment

coefficient equal to one. From equation (3.34), which is

118. A. Ozga, Expectatlons in Economlc Theory
(Chicago: Aldine Publishing Company, 1965), p. 1H9.
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. e _ e e
(330 Kgyqy = (MK ALK gy + (WM (Kpp gy - Kpeoqp)]

it can be seen that when o = 1, and remembering that

a=1- X, so A = 0, the second term in (3.34) drops out

and the weight attached to Kt would equal 1, and, in fact,
e

K(t+l) would equal Kt'

More formally, according to the definition given by

Ozga, the elasticity of expectations (%) 1s given by the

formula:
e
aﬁ(t+l)
e e
: axt BKt Ke
T (t+l)
t

Differentiating (3.34) with respect to Kt gives

e
aK(t+1) _ .
-—aK——-— =1 - X\ S50

t

e Kt
(3.37) o = (1 - A)'j;—'—' :
K(t+1)
e e

When o = 1, we know that o = 1 - A = 1, so 0 = Kt/K(t+l)’
and from (3.34) we know that when a = 1, Kt = K?t+1)’ so

e = e =
Kt/K(t+l) 1l and © 1.

However, when a 1s not equal to unity, we cannot be
as specific about the value of the elastlcity of expecta-

tions 1n the adaptive model. Thils 1s because we were
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. . e
able to identify the value of Kt/K(t+1) since in the case

_ e
where a= 1, Kt equaled K(t+1)’

one we cannot identify the value of Kt/K?t+1) without a

but when a 1s not equal to

knowledge of other variables, specifically all past rates

of price change, since when a 1s not equal to one, these

e
(t+1)°

case when o equals one that they do not contribute to

rates contribute to K It is only in the specilal

e
(t+1)

without them.

K and we can therefore establish the value of Kt/K?

t+1)

Jome numerical examples of various welights attached

to selected periods for different values of o are given

below.

TABLE 1.--Weights given to periods in formulating K

t+1°
. 2
le“i of K K K L Kt-n
t t-1 t=2 n=0
3/4 3/4 3/16 3/64 63/64
1/2 1/2 1/4 3/16 15/16
1/4 1/4 3/16 9/64 37/64

As o Increases from its lower restriction [see
(3.27)] of zero to 1its upper restriction of one, the

relative weights placed on the three preceding periods

N

[

Kt-n] increases, and for all three examples shown
n

0
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the combined weights of the ﬁhree preceding perilods
compricse well over one-half of the sum of all weights
(the sum being equal to one).

Since, by assuming this expectations model we have
obtained a solution for KE in terms of past Kt's, we can
make the appropriate substitution 1n the de Alessi model.
Substituting (3.35) in (2.6) yilelds:

(3.38) W(t+l) = W(t) = (r + K)W(t)
n
+ [K, - (1-x)§ AR, IM(t)

What this means for the focus of this study, wealth
redistribution due to changes in the price level, is that
if the adapiive expectations hypothesis holds, with values
of a substantially above zero, say over 1/4, then
expectations about the rate of inflation or deflation in
any period will be mostly influenced by what the actual
rate of inflation was in periods immediately preceding.
If this 1s indeed the case, then wealth redistribution,
which according to the propositions advanced ﬁere results
from incorrect anticipations (Ki # Kt)’ will be most acute
when there are sharp changes in the rate of price level
increase or decrease. For, when expectations about K:+1
are largely based on rate of inflatlon or deflation in

the immediate past, and K is significantly different

t+1
from these past rates, then K§+1 will differ significantly

e op e T Erw o
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from K and massive wealth redistribution will occur.

t+1?
Tt 15 1interesting to note that this leads to the policy
recommendation of avoidance of these sharp changes in

the rate of inflation, rather than a policy recommendation

of the avoidance of Iinflatlon, if the goal 1s to minimize

wealth redistribution from this source.




CHAPTER IV

EMPIRICAL TESTING

A precise theoretical analysis of wealth redistri-
bution due to incorrect expectations in the bond market
has been presented in the foregoing chapters. Further
work in this essay will be directed toward an examination

of the empirical evidence relating to this topic.

This empirical work will follow two lines of
approach. First, extensive testing will be conducted
along the same lines used by de Alessl, Ando and Bach,
Kessel, and Alchian and Kessel. This work will attempt
to improve upon these studles by using more comprehensive
data, more recent data, and somewhat different and
hopefully more powerful testing methods.

The second method of approach assumes the adaptive
expectations model outlined in Chapter III, and using this,
together with the de Alessi model, tests for wealth
redistribution from incorrect expectations.

The final model which de Alessi used as hils regres-

slon equation, equation (2.10), is

P(t) I(t) I(t) - I(0)

-— M‘
(2.10) 56y - 100y - 2 + b[ o) (WT)J + u(t)

68
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This model I1ncludes one dependent variable and one

independent varlable. However, the independent variable

i5, itself, a multiple of two variables--[I(t)IE0§(0)],

]
which is a time series variable, and (%7), which is a

cross-section variable.

De Alessi's model actually incorporates a pooled
independent variable. The use of pooled data ordinarily
is accompanied by speclal econometric problems which
necessitate appropriately specialized techniques.

However, de Alessi's tests cover only one period, so

they are actually only cross-section studies. The rate

[(t) - 1(0)
1(0)

1
regression; only (%T) varies. It 1s quite possible that

of inflation [ ] does not vary in each

de Alessi's time interval for stock prices changes, one
year, was too short for the effects of inflation on wealth
to appear in the data. An interval longer than one year
may be a better one for testing purposes.

Ando and Bach, Alchian and Kessel, and Kessel all
used longer periods, but avoided the pooled data problem
by the simplification explained below.

The researcher 1s confronted with a three dimen-
slonal array of data. Time 1is represented by different
periodic rates of inflation. Differences at any time in
(%%), which are the cross-section dimension, are scattered
among various economic units. The remaining dimension is
the dependent variable. Note in (2.10) that 1t 1is only

when I(t)IZO§(O) is not equal to zero that the model
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predicts any diftferences in changes in wealth caused by
net debtor position. Excluding the use of pooled data,
two approaches can be used in testing the model:

(a) Inflation can be held constant among all economic
1

M
W'
while inflation varles.

units while varies, or (b) %% can be held constant

The latter could be done by picking economic units
whose %+ position remained relatively constant, and
testing for different degrees of changes 1n wealth during
various periods of varying price level changes. The
former approach is the one used by the studles cited. It
is also the one which will be used here. It seems to
offer the more incisive testing method because 1t avolds
some of the econometric problems of (b)--chiefly auto-
correlation and other time series related problems--and
it offers a stronger possibility of wider variation in
the independent variable.

Once this method of testing 1s adopted, 1t 1s then
necessary to select the time periods for which data is to
be tested. A periocd of at least several years may be
necessary before any wealth redistribution from the debtor-
creditor hypothesls shows up 1n the data. This 1s due to
the possibility of lags between changes in wealth and the
time that the changes are recognized by the market, since

market price data will be used in the study (see section
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on data ucsed). 'The periods used here vary somewhat, but
are all at least three year periods.

Which periods to use 1s the next problem. It 1s
desirable to use not only periods of inflation, but also
periods of at least relatively stable prices. This 1is
due to the possibility of some excluded variable, highly
correlated with net indebtedness, being a prime cause of
changes 1n wealth. If the model were tested in periods
of stable prices, and if we obtained results indicating
net indebtedness significantly influencing changes 1n

wealth, suspicion would be cast on the model.

TABLE 2.--Annual rate of inflation: 1949-1966.

Year Kt* Year Kt
1949 1.00 1958 .79
1950 8.00 1959 1.58
1951 2.21 1960 1.07
1952 1.08 1961 1.15
1953 .43 1962 1.23
1954 - .32 1963 1.31
1955 1.50 1964 1.67
1956 3.48 1965 2.91
1957 2.76 196€ 2.83
*K, = annual rate of inflation (% increase in CPI).

t
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T"he rates of inflation or deflation occurring in

cach year, 1949-06, are given in Table 2. These are

percentage changes in the Consumer Price Index of the
U.S. Bureau of Labor Statistics, I(t+l)IEt%(t)'

The data cseem to lend themselves most readily to
clacsification into inflationary and non-inflationary
three year perlods. If we define as inflatlonary any
three year period in which the rates of inflation in each
year add to over 7.0%, then three non-overlapping periods

fit this definition: 1955-57 (7.6%), 1949-51 (11%), and

1964-66 (7.3%). 1If we define as non-inflationary any
three year period in which the rates of inflation in

each year add to less than 3.5%, then two non-overlapping
periods fit this definition: 1960-62 (3.3%) and 1952-54
(0.7%) .

The population consisted of over 800 industrial
companies for which data were avallable for the twenty
year period extending from 1949 to 1969. All firms in
the trucklng, shipping, air transport and telephone
industries were excluded due to the fact that they are

regulated and thlis might bilas the results.l

lThe bias 1s probably agalnst accepting the
hypothesis.

Suppose that regulated firms have relatively large
amounts of debt in their capital structures. The debtor-
creditor hypothesis predicts that shareholders of such
firms may gain during periods of inflation, but the firm's
need to appeal to a regulatory commission to adjust to
inflationary conditions (i.e., to raise its rates) will
slow the gains from inflation, in direct contradiction to
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The actnal source was the Standard and Poor's
COMI'USTA'L tape. ''m1t contalns data which are found in
Standard and TPoor's annual corporation reports.

The population included large, small, and medium-
sized firms, and firms in every maJor industry except
the ones mentioned above.

Only firms for which data were avallable for every
variable used in the test were included 1n each test.

The number of firms used as a sample therefore varied

somewhat from one period to another.

The selection of empirical data to which the model

is fitted 1s as follows:

Etl_The Rate of Inflation

Three alternative overall indices confront the
researcher: the Wholesale Price Index (BLS), the Consumer
Price Index (BLS), and the Gross National Product price
deflator (Office of Business Economics). Assuming that
economic units attempt to maximize wealth for their owners--
individual consumers--then nominal wealth 1s best deflated
by a consumer price index to give an accurate measure of

real wealth.

the hypothesis. Alternatively, the rate increases might
be granted in a post-inflationary period of stable prices.
Since this represents a (lagged) optimizing adjustment,

i1t will increase share prices without inflation being
present, again in contradiction to the hypothesis.
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In the subsequent studies involving individual
Industries, some consideration was given to using the
Wholesale P’rice Jndex for the maln commodity produced
by the industry. Examination of these price indices
indicated, however, that the periods of inflation and
stable prices were almost identical, in most instances,
to the periods defined by the use of the Consumer Price

Index.

W, Wealth

The problem of finding a valid proxy for W 1s, in
large part, the reason for restricting the scope of this
Study to one class of economlc units, business corpora-
tions whose shares are publicly held and traded and
about which data are readily available. Data on personal
wealth in the U.S. are not sufficiently detalled for a
study of this type, and the same reason prohibits the use
of data for non-publicly held companies.

Shares or stock 1n business firms represent claims
to wealth, whether that wealth be construed as book value
or streams of income. It 1s reasonable to assume that
these cthares are bought and sold at a market price which,
on the average, represents the public's assessment of the
wealth of a firm to which the stock lays legal claim at
the time of the exchange. The proportion of a firm's

total wealth to which each share i1s a claim 1s 1inversely

proportional to the number of shares outstanding.
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Therefore, a measure of the total wealth of any firm at
any time t can be gotten by multiplying the number of
shares outstanding times the average share price in
transactions occurring around time t, 1.e., computing its
market value.

Changes in wealth over any time period (represented

in the model by W /wt) may be measured by taking the F

t+n
ratio of firm wealth, as defined above, at time t+n to
firm wealth at time t. Thils ratio may also be measured

by taking the ratio of share prices, p, at various times,

with thece prices adjusted for changes in the number of
shares outstanding. Thils ratio, that of pt+n/pt’ was

the one actually used.

M/W, Net Liability Position

Balance sheets published by firms include the
information necessary to compute M. The formula for M

is as follows:

M = current assets - inventories

less: current lilabilities, long term debt, and preferred
stock.

W i1s computed as previcusly indicated, but 1in order
to rule out as much spurilous correlatlon as posslble, as
well as to get a fair representation of 1liability position
over a time interval, the average of yearly W's for the

Interval making up tlie sub-period and the average M for
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-~

1
the sub-period were used. [gr = Fll-(Mt/Wt M1 Mg

AT S MRV R B

A difficulty involved in testing the de Alessi
model can be easily recognized. It will be remembered
from Chapter II that tests on the coefficlent of expecta-
tions, B, were used to attempt to determine whether
wealth redistribution had occurred or not. If no wealth
redistribution was detected, it was assumed that expecta-
tions were correct, 1.e., B was approximately equal to
zero. The expected rate of inflation was approximately
equal to the actual rate of inflation. If wealth
redistribution was detected, it was assumed that expecta-
tions were incorrect. Various hypotheses can be tested
using the de Alessi model. For example, the hypothesis
that expectations were correct could be postulated.
Testing could reveal whether or not the hypothesls was
denied by the data. However, without a qualifying
hypothesis of this kind, the de Alessi model 1tself cannot
really be denled by the data. Testing only reveals some-
thing about whatever expectations hypothesis 1s used.

Wealth redistribution can, in theory, be detected
by the de Alessi model. If the expectations coefficient,
B, were significantly different from zero, this would
constitute evidence supporting the exlstence of wealth
redistribution. However, the interpretation of the results

should the expectatlions coefficient be not significantly
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different from zero might pose a problem. The problem
1s basically does this result constitute a denial of the
hypothesls that expectations were 1ncorrect or does 1t
constitute a denial of the validity of the de Alessi
model itself? It 1s basically a question about the
ability of the de Alessl model to detect wealth redis-
tribution if it actually does exist.

In Section II of this chapter, an attempt will be
made to remedy this problem by incorporating an expecta-
tions model in the de Alessi model. 1In this section, a
derivation of the basic de Alessi model will be tested,
postulating the null hypothesis that no wealth redistri-
bution has occurred. The alternative hypothesis 1s that
wealth redistribution has occurred during the three
inflationary periods used.

The first test consisted of usling linear regression
technigues. The model tested was

P '
= a + B(%T) + u.

This 1is derived from the de Alessi model [equation
(2.10)] by holding the rate of inflation constant among

all firms, as has been explained in this chapter. 1If
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wealth redistribution did occur, the expected sign of
|
the coefficlient of (%7) would be negative.2

The results obtained were as follows:

Years: 1949-51 (inflationary) n = 348
Piis3 M
= 1,155 + - 0.151 (%)
P W
t
St. errors of coefficients (.032) (.060)
Sig. levels of coefficients <0.0005 .012
R® = .0179
Years: 1955-57 (inflationary) n = 415
P43 M
= 814 + .012 (—'-)
Pt W
St.. errors of coefficients (.014 (.028)
Sig. levels of coefficients <0.0005 .675
R2 = ,0004

2It is instructive at this point to summarize the
baslic assumptions underlying least squares regressions.
These are, as outlined in J. Johnston, Econometric
Methods (New York: McGraw-Hill, 1963):

(a) The data are normally distributed with
mean p and varilance g?2.

(b) The error terms have an expected value
of zero.

(c) The error terms have a constant variance.

(d) The error terms are independent of one
another.

(e) The independent variable 1s non-stochastic.
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Years: 1964-66 (inflationary) n = 870
p t
;*3 = .880 + .070 (f7)
t
St. errors of coefficlents (.012) (.022)
Sig. 1evels of coefficients <0.0005 .002
o)
R® = .0111
Years: 1952-54 (non-inflationary) n = 381
Pt+3 M ‘
—— = 1.287 + -0.002 (7) !
t i
St. errors of coefficients (.025) (.038)
Sig. levels of coefficients <0.0005 0.91 —
R2 = .010
Years: 1960-62 (non-inflationary) n = 701
Pee3 M
= .826 + .015 (57
P W
t
St. errors of coefficients (.027) (.057)
Sig. levels of coefficients <0.0005 .78
R2 = .0001

The results do not disprove the null hypothesls that
no wealth redistribution results from the de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>