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the nearly five decades since the publication of
Irving Fisher’s The Theory of Interest,1 economists
have engaged in numerous attempts to measure the
cx ante real rate of interest. The effort devoted to ob-
taining these estimates reflects the fact that the cx
ante real interest rate conveys information about
some fundamental economic relationships. The ex ante
real interest rate is the expected net rate of increase
in wealth arising from additional investment. Alterna-
tively, it can be viewed as the value of present con-
sumption in terms of future income and, consequently,
is implicit in the relative price of present consumption
in terms of capital goods. Each of these is reconciled
with the others by the profit-seeking market activity
of individuals.2

Like other relative prices, the cx ante real interest
rate enters the optimizing calculus of individuals and
ultimately affects resource allocation. Each decision
an individual makes, to save or invest or to change
current consumption relative to either of these, is a
choice which, implicitly at least, involves considera-
tion of the ex ante real interest rate.

Changes in the cx ante real interest rate transmit
infonnation about changes in the relative values of
resources employed in alternative uses and eventually
result in a reallocation of resources to higher valued

The authors are associate Profe.ssors of economics at California
State, University, Northridge. Santoni is a Visiting Scholar at
the Federal Reserve Bank of St. Louis.

‘Irving Fisher, The Theory of interest and Capital (New York:
Augustus M. Kelley, 1965).
2
For a more complete discussion see Armen Alehian and Wil-
liam Allen, Exchange and Production: Competition, Coordina-
tion and Control (Belmont, California: Wadsworth, 1977), pp.
435-36.
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uses. Changes in this interest rate reflect changes in
the net demand for present consumption goods rela-
tive to future consumption goods. The allocation of
present resources to the production of these goods
will be redirected in response to the change in their
relative values.

Since all goods are more or less durable (i.e., they
yield consumption streams which persist over vary-
ing lengths of time), the reallocation of present re-
sources resulting from a change in the cx ante real
interest rate will pervade all markets. In the absence
of information about the movement of the cx ante
real interest rate, it is difficult to distinguish “disturb-
ances” (resource reallocation) induced by shifts in
the demand for present consumption goods relative
to future consumption goods from those caused by
shifts in aggregate demand for both present and fu-
ture goods. From the point of view of the policy-
maker, the distinction is crucial. If the disturbance is
the result of a shift in relative demands, resources
will be reallocated to higher-valued uses and com-
munity net wealth will rise. If the disturbance is the
result of a shift in aggregate demand, any temporary
reallocation of resources occurring during the disturb-
ance must be to lower-valued uses causing community
net wealth to fall. Policymakers might wish to elimi-
nate the latter result but should not attempt to re-
tard the former.

While information about changes in the cx ante
real interest rate is valuable to the policymaker, it is
difficult to obtain. The cx ante real interest rate re-
flects the expectations of individuals regarding future
events. As such it can not be directly observed. It is,
of course, possible (and inexpensive) to observe the

of the Real Rate of Interest
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consequences of decisions that are made on the basis
of these expectations. The wealth consequences asso-
ciated with any economic decision can always be cal-
culated after the fact. However, this cx post real rate
of return does not bear on economic decisions since
it is only known after these decisions have been made.
Unlike the cx ante real rate of interest, the cx post
real rate of return is irrelevant to the process of re-
source allocation.

Since the cx ante real interest rate can not he
observed directly, individuals interested in estimating
its magnitude have been led to employ the simple
Fisherian relationship that the nominal (market) rate
of interest is equal to the sum of the cx ante real rate
of interest and the anticipated rate of inflation in the
general level of prices. The relationship implies that
empirical estimates of the cx ante real interest rate
can be obtained by subtracting some measure of the
anticipated rate of inflation in the general level of
prices from the nominal rate of interest. As a result,
previous estimates of the cx ante real interest rate
have turned on the complicated problem of measur-
ing the anticipated rate of inflation.

Virtually all previous studies have dealt with this
problem by modeling the anticipated rate of inflation
in the general level of prices as some function of past
changes in the consumer price index (CPI) or GNP
deflator.3 If the real rate of interest is not changing,
this method may produce “reasonably” accurate esti-
mates of the anticipated rate of inflation in the gen-
eral level of prices. Unfortunately, if the real rate of
interest is itself changing, these commonly used price
indices will produce biased estimates of actual changes
in the general level of prices. Consequently, use of
these indices to proxy expected future price level

changes in Fisher’s equation will prejudice measure-
ment of both the level and direction of movement of
the real rate of interest.4

This particular problem arises in a number of recent
articles dealing with the inflationary period since the
late 1960s which have reported sharply declining
and negative cx ante real rates in 1974 and 1975.’
The theoretical possibility of a negative cx ante real
rate of interest is not at issue here.~Casual observa-
tion suggests that the preconditions for a negative cx
ante real interest rate do not now exist, nor did they
exist in 1974 and l975.~More importantly, however,
sharply declining cx ante real rates imply specific
kinds of economic adjustments which were contrary
to those that actually occurred during this period.

The purpose of this article is to demonstrate that
the estimates of the cx ante real rate obtained by
these previous studies are spurious. Following Alchian
and Klein,5 it is first demonstrated that, when real
rates of interest are rising, commonly used price
indices will overstate changes in the general level of
prices. This introduces a downward bias into esti-
mates of the real rate of interest when the estimates
depend on measured changes in these price indices.
Secondly, evidence is presented which indicates that
the cx ante real rate of interest increased during

~This bias exists apart from the tax and uncertainty effects
noted by others. See, for example, James F. Pesando and L.
Smith, “Tax Effects, Price Expectations and the Nominal Rate
of Interest,” Economic Inquiry (june 1976), pp. 259-69;
Michael Darhy, “The Financial and Tax Elfects of Monetary
Policy on Interest Rates,” Economic inquiry (june 1975), pp.
226-76; Y. Amihud and A. Barnea, “A Note on Fisher Flypo-
thesis and Price Level Uncertainty,” Journal of Financial and
Quantitative Analysis (September 1977), pp. 525-29.

5
See for example Elliot, “Measuring the Expected Real Rate
of Interest: An Exploration of Macroeconomic Alternatives;”
Fama, ‘‘Interest Rates as Predictors of Inflation;” I-less and
Bicksler, “Capital Asset Prices Versus Time Series Models as
Predictors of Inflation;” Pcsando, “On the Efficiency of the
Bond Market: Sonic Canadian Evidence,” Journal of Political
Economy (December 1978), pp. 1057-76.

0
Like Fisher, who discusses negalive rates in the context of
shipwrecked sailors whose store of figs is deteriorating, we
think that “The fact we seldom see an example of zero or
negative interest rates is because of the accident that we
happen to live in an environment so entirely different
(Fisher, The Theory of interest and Capital, p. 192).

~Such preconditions would imply a world in which the
only provisioning for the future consisted in carrying over
initial stocks of perishable food, clothing and so forth and if
every unit so carried over into the future were predestined
to melt away (Fisher, The Theory of interest and
Capital, p. 91).

5
Armen Aichian and Benjamin Klein, “On a Correct Measure of
Inflation,” Journal of Money, Credit and Banking (February
1973), pp. 173-91.
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and Expected Rctnms on Treasury Bills,” Journal of Political
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341-60; William P. Yohe and Denis S. Kamosky, “Interest
Rates and Price Level Changes, 1952-1969,” this Review
(December 1969), pp. 18-38.



FEDERAL RESERVE •ANI( OF sr. LOUIS JANUARY Ifli ~r~

cx ante real rate depends crucially ~n whether ~,. is
a reliable proxy for P,,. Typically. P. is regarded as
“good” or “had” depending on how well it predicts
the actual contemporaneous rate of change in the
particular price index being used. The implicit assump-
tion is, of course. that contemporaneous changes in
the index reflect true changes in the general level
of prices.

Fama’s justification of his use of the CPI is fairly
typical. He comments:

The Bureau of Labor Statistics Consumer Price in—
dc’x ( CPI ) is used to estimate ~P, the rate of change
in the purchasing po~verof money from the end of
month t—1 to the end of month t. The use of any’
index to measure the level of prices of consumption
goods can be questioned. There is, hoxvever, no need
to speculate about the effects of shortcomings of the
data on the tests, If the results of the test,s seem
meaningful, the data are probably adequate.

Several authors have questioned whether functions
of past rates of change in the CPI, or GNP deflator,
serve as reliable predictors of expectations regarding
future price level change.’1 Others have commented
on how measurement errors in the indices must be
taken into account when estimating real interest
rates.12 None, however, have tried to confirm the
validity of the estimates by observing economic rela-
tionships known to depend on the real rate of interest.

Alehian and Klein have noted a significant difficulty
in using changes in common price indices as measures
of changes in the general level of prices, or “purchas-
ing power of money.” In particular, the~’argue that

changes in the purchasing power of money are deter-
mined b~’changes in the prices of both present con-

sumption goods and long—lived assets, not just changes
in the prices of present consumption goods alone.
They comment:

The analysis , . . bases a price index on the Fish--
erian tradition of a proper definitioi of interteniporal
consumption and leads’ to the conclusion that a price

°Fama. ‘Short—Teoii Interest Rates as Predictors of Inflation,”

p. 247,
1

See Ca,’lson ‘‘Short—Term Intes’est Rates as Predictors of In-
flation,’’ Edward J. Kane and Burton C. Malkiel, “Autore-
gressive and Nonautoregrcssive Flements in Cross—Sect ion
Forecasts of Inflation,” Economet,-ica (Ianuary 1976), pp.
1-16.

See lam a, ‘‘In flatin,, Uncertai, t y and F xpec ted Returns on
fleas wy Bills;’’ I”eldst ciii a, dl Fckst cm, ‘‘The Fondanie, i tal
l)e t Cr,’ ma,its of the Into -c,s t Rate;’’ KuIc a id Malkmel, ‘‘Auto-
regressive and Nonautoregressive Elements in Cross’—Secti()sl
F’nrecasts of Inilation;” C. Nelson and C. Schwart, ‘‘Short—
Term Interest Hates as predictors of Inilation On Testing
the Hypothesis that tlse Real Rate of Interest is Constant,
,An,c,’ican Economic Review (june 1977 1, pp. 178-86.

1974-1975, These results suggest that the previously
reported falling and/or negative estimates of the cx
ante real rate are statistical artifacts. To put it di-
rectly, they are nothing more than the predictably
spurious consequences of the method used to generate
them,

MEASUREXIENT OF THE REAL RATE

The methodology commonly used in measuring the
real rate of interest is represented by the following
three equations:

(1) r’~i—P~

(2) & - f(C), f’ > 0

(3)?

Equation 1 states the familiar theoretical relation-
ship developed by Fisher between the cx ante real
rate of interest (r), the observed nominal rate of

interest (i) and the anticipated future rate of infla-
tion ( P,), assuming continuous compounding. Equa-
tiors 2 characterizes the methodology commonly em-

ployed in estimating the anticipated rate of inflation.
It indicates that estimates of the anticipated future
rate of inflation (P0) are obtained from observatiors of
past changes in some price index (C)

Finally, equation 3 states that estimates of the cx
ante real rate (~)are derived by subtracting P0 from
the observed nominal rate of interest.

Since neither r nor F,, is directly observable, the
validity of this process for accurately’ estimating the

°The index most frequently used is the CPI. See Burger, “An
Explanation of Movements in Short—Torso Interest Rates;’’
Elliot, “Measuring the Expected Real Rate of Interest: An
Exploration of Macroeconomic Alternatives; Fama, “Infla-
tion Uncertainty’ and Expected Returns on Treasury Bills;”
I less asid. Bicksler, “Capita

4
Asset Price Versus Time Series

Models as Predictors of Inflation;” Yohe mid Karnusky,
“Interest Rates and Price Level Changes, 1952-1969,” The
GNP deflator has heen used less frequently. See I”eldstemn
and Eckstein. “The Finiclansental Detenninants of the I, terest
Bate,‘‘‘1’he procedure used to estimate expected inflation for
period t finns the obscn’ation of past levels of some price
index is, roughly, the following: An estirs,ate of the period
price level is made in period t—l . ‘l’his estimate is a weighted
average of past price levels. That is,

r,,Ot ~
where the left—hand term is the estimate arid the W are the
“eights assigned to past price levels, The estimated change
in the price level is obtained by subtracting the price level
in period t--- I from the esti,s,atc for period t as follows

Last, the c’sti,nnted change in the price level is defined to be
tIn’ estin,ad,’ of expected inflation for period t,

1’,,.
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index ,,,ced to nmca,sorc inflation nut-st include asset
prices (italics added). A correct measure of changes
in the nominal money cost of a given utility le”el is
a price index for wealth. If monetary impulses are
transmitted to the real sector of the economy’ by pro—
discing transient changes in the relative prices of
service flows and assets, ( i.e., by producing slsort-nin
changes in ‘the’ real rate tsf interest), then the com-
monly used, incomplete, current flow price indices
provide biased short-run measures of changes in the
‘purchasing power of money.’’3

The CFI and GNP deflator largely exclude the
prices of long-lived goods and existing capital assets.’4

Consequent1~’,changes in these price indices will de-
pend on changes in the real rate of interest because
of the well-known difference in the interest elasticities
of the market prices of short- and long-lived goods.

THE MEASUREMENT PROBLEM

Our criticism of the methodology currently used
to -measure the cx ante real rate of interest rests on
two interrelated points. First, the quantity weights
used in calculating the CFI and GNF deflator.s do
not accurately reflect the mix of goods actually avail-
able to individuals. As a result, changes in these
commonly used price indices produce biased esti-
mates of actual changes in the general level of prices
when the real interest rate is changing. Second, given
that it is the expectation of market participants con-
cerning the future rate of inflation in the general
level of prices that is relevant in Fisher’s theory of
the nominal rate of interest, estimates of the real in-
terest rate that employ past changes in a commonly
used price index as a proxy for expected inflation will
be biased when the real rate is changing. Each of
these points is demonstrated below.

Point 1: Changes -in the General Level of

Pr-ices versus Changes -in Commonly

Used Pr-ice Indices

Assume initially that an increase in the real rate of
interest occurs and that both the quantity of money
and its velocity are unchanged.” If the quantity of

‘3Alchian amid Klein, ‘On a Correct Measure of Inflation,”
p. 173.

‘4Durable goods have a weight of 18.75 percent in the CPI.
Nondurahle goods and services have weights of 47,19 andt
34.03 percent, respectively. See Bureau of Labor Statistics,
Handbook of Methods, Bulletin 1910, 1976. The CNP de-
flator includes the prices of currently produced capital
goods but it excludes the prices of existing capital assets.

“Economic theory suggests that velocity will rise with an
increase in r. This is discussed below.
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output is also unchanged, there will be no change in
the general level of money prices or the level reflected
in a Fisherian price index (i.e., one which includes
asset prices). However, since the prices of short-
lived goods rise relative to the prices of long-lived
goods when the real interest rate rises, the money
prices of short-lived goods (long-lived goods) will
rise (fall) relative to the general level of money
prices. Thus, when the real interest rate is rising,
commonly used price indices, in which the prices of
short-lived goods receive a relatively heav\’ weight,
will rise introducing a systematic upward bias into
the estimation of changes in the general level of
prices. The reverse holds when the real interest rate
falls.

If an increase in the real interest rate produces an
increase in the general level of money prices through
a once-and-for-all rise in velocity, the resulting in-
crease in commonly used price indices xvill contain
two components: 1) an increase due to the rise in
the general level of prices and 2) an increase due to
the bias introduced by capturing only part of the
price changes that have occurred, However, wealth-
maximizing market participants will ignore both of
these components in forming their expectation re-
garding the future rate of inflation in the general
level of prices. They’ will ignore the first component
because it represents a once-and-for-all change which
leaves the future rate of inflation unaffected. They
will ignore the second component because its effect
is to overstate the true change in the general price
level. On the other hand, estimates of price expecta-
tions that employ the common methodolog\’ (the
ability to reproduce actual changes in the CPI) will
include both.

This argument can be presented more formally.
Assume there are two kinds of goods — short-lived,
Q~,and long-lived, 9” — and money. Suppose, in the
base period, the real rate of interest is r,,. Then,

(4) M,’ V, = p1. 91+ P1~91’

where M, is the money supply, \-‘, is velocity, and P~l

and P1 are the prices of short- and long-lived goods,
respectively.

If the interest rate increases to r,, velocity will rise
as relative prices change.’° Let

“‘Quantities will eventually adiust as well hut that is ignored
here. In any case, the quautity adiustment which takes
place makes no dillcre,sce for the measune,nent of the
change in a fixed weight index.
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F~

represent the level of a Fisherian price index in the
current period. If the change in the interest rate was
the only change that affected the index between the
base and current period, the change in the Fisherian
price index is

(6) AF=-F,-1.

Let

(7) C,

represent the level of a commonly used price index
in the current period. It differs from the Fisherian
index in that it excludes prices of long-lived goods.
The change in this price index, due to the change in
r occurring between the base period and the current
period, is

(8) ~C C--- C,

It is a simple matter to show that an increase in
the real rate of interest will have a greater effect on
the commonly used price index than on the Fisherian
price index. We know that

(9) P1/PI> P1’~P1’

because a rise in the real rate of interest increases
the price of short-lived goods relative to long-lived
goods. Now consider the Fisherian index which can
he written as

P1 QI -1- (PI/P1)Q1
F x [ -~ L- S L

1

PS Qo (P,~P,)Q,

fl’S j
10

L
00

50\flL

F C X[”~’°050
91 ±(P/P1’)QI

The term in the brackets is less than one since, from
(9),

P1’/P1 < P1/P0
5’

and thus

Q1+ (Pf/PT’)Qt< Qo”+ (PiyPi°)Q1

It follows that F, < C, and AF < AC.

In general, when the real interest rate is increasing,
use of price indices that are based primarily on sho/t-
lived goods will introduce a systematic upward bias
into estimation of changes in the general level of
prices (in the Fisherian sense). The reverse is true
during periods of decline in the real interest rate.”

‘‘interestingly, Alchian antI Klein commented on this source
of inhere,it incasu ,-cnse’ t error in the CPT a, d C NP ole—

Point 2: Biased Estimates of the
Real Interest Rate

If r remains unchanged, changes in commonly used
price indices accurately’ reflect changes in a Fisherian
index of prices. Consequently, the methodology’ sum-
marized in equations 1-3 svill yield accurate esti-
mates of r for such periods. However, during periods
in which r is changing, bias in the common price
indices introduces, through equations 2 and 3, bias
into any estimate of the real interest rate that em-
ploys these indices.

To demonstrate this second point, ignore other fac-
tors that affect common price indices (e.g., a change
in the monetary growth rate) and express C as a
function of the real rate of interest. That is,

(10) C0(r),ø’>O.

The error generated in estimating the real interest
rate by the method employed in the studies refer-
enced earlier is given by

(11) ?-- r P, - f(0(r)).

The error in estimated changes in the real rate is
obtained by differentiating equation 11 with respect to
r. In doing so, note that the price expectations (P,~)of
market participants are based upon the anticipated
future rate of change in the general level of prices
in the sense of Fisher’s theory and not upon once-
and-for-all changes produced by’ changes in r. Hence,
price expectations will be unaffected by changes in r
while the estimate of price expectations will vary
positively with such changes. That is,

d? ~foø
(12) = 1 —

dr dødr

The term Of . ~i is always positive. Estimates of

00 Or

changes in the cx ante real rate of interest will always
understate any actual change that occurs.

Even worse, the procedure employed in previous
work can err in assessing the direction of change in
the real rate. If the effect of a change in the interest
rate on the commonly’ used price index described in

hator, hot did not pm ,rsue its in, plications for esti,n ati rig thi’
real rate of interest. They ren,am’k : “It should be noted that
alt l~c,,, gis our discussion t’ nphasi-a_’s that macemnen ts in asset
and service prices differ largely because of dill chug rates of
adj oat us tout to cyclical u ‘on eta ,-y’ cbs u rbam mccs there , nay also
be a sigisifican t secular bias due to chau gin g eq iiiIibri ‘ins
meal asset yields. The apparent increase in real rates of

im it ei-est os Cr the years is ignored in our disenssio, - ) ‘ AIclsia
mmd Klein, “On a Correct Measure of Inllatiou,” p. 180.

That is,
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Table I
Selected Estimates of the Real Rate of Interest’

St. Louis Fed Ex post
Elliot Carison yield on high short term

Year short term T bill rate grade carp. bonds yield

1970 0.57% 235% 2.85% 2.58%

1971 1.59 1115 218 2.02

1972 213 1,28 2.72 252

1973 1.07 235 2.84 2.10

1974 —0,41 0.40 1.78 0 28

1975 —.- 0.07 005 —225

‘Thai t rest mt w r pot ; the a nasal inera of th in i u. ibp nod I he case of
Elliota reporths nokx- ias iaoetar~ jima wh,hhe cc t ‘,mo accuat.
The Fed ral B we Ba k of St. Eons di o stsnne p hr hing es mint s pnor ti h end of
19 o. The eatnu t we att ‘but to then, for 19”S s one tha we ale late usm their m th d
of estimation,

However, before concluding that changes in the
CPI affect the real rate of interest, it seems ‘ippropri-
ate to determine whether other evidence is consistent
with this hypothesis. Changes in the cx ante real rate
of interest imply specific behavior in the prices of
long-lived assets relative to the prices of short-lived

assets. Falling real rates of interest in 1974 and 1975
should have been accompanied by a rise in the pres-
ent prices of long-lived assets (which produce future
consumption services) relative to the prices of short-
lived goods. Evidence indicates, however, that the
relative price of long-lived assets fell during 1974
and 1975. This evidence is inconsistent with the con-
tention that the cx ante real rate of interest declined
precipitously during this period.

The movement of relative prices in various markets
All of these estimates show dramatic declines in is examined below. As noted earlier, a chance ui the

1974 and 197o, years in whsch substantial sncreases .

cx ante real rate of interest shows up as a change in
were recorded in the CPI. Elliot s reaction to his the relative once of less durable (present) goods in
results is perhaps typical. He asserts:

terms of more durable (capital) goods. An increase
in the cx ante real rate of interest reflects an increase
in the demand for present goods relative to capital
goods. Consequently, the price of present goods in
terms of capital goods will rise. This adjustment in
relative prices mirrors the change in the cx ante real

-________ interest rate.

‘
5
Elliot, “Measurissg the Expected Real Rate of Interest: An
Exploration of Macroeconomic Altersiatives,” p. -142. For
similar statements sec Carbon, ‘‘Short—Tcr,ss li-stem-eat Rates
as Predictors of Inflation: Comascnt,’’ p. 472; Feldsteis, arsd

FEDERAL RESERVE BANK OF ST. LOUIS JANUARY 1981

dr

equation 12 is sufficiently large, & will be negative.

Hence, even though the change in the real rate is
positive, the estimated change could be negative. This
may-’ explain the declining estimated real i’ates ic-

ported for the mid-1970s.

EVIDENCE ON CHANGES IN THE
REAL RATE

Table 1 presents some previously’ reported esti-
mates of the ex ante real rate of interest from 1970
to 1975. Additionally, it presents the difference be-
tween current short-term market rates and contem-
poraneous rates of change in the CPI. The latter
would represent the “true” cx post yield if changes SOME EVIDENCE FROM
in the CPI measured changes in the general level of
prices without error. INDIVIDUAL MARKETS

some relationship appears to exist between the
temporal pattern of the real rate and the current rate
of inflation ‘1’ lie negative and statisticallr siguifi-
e;ust nature of this relationship suggest that expected
real rates-are systematically lowered when the moist
current realized rate of inflation is increasing.”’

Eel, stein,, ‘‘Tbe Fussdame,itaT Deternsio ants of tIme isa terest
Rate,’’ p. 366, Yohe and Kansosky, “Interest Rat es-and Price
Level Changes, i952-1969,” p. 24 and p. 26.
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By its nature, this type of evidence requires exami-
nation of price movements in individual markets. This
procedure of examining relative price movements is
always open to the charge that any observed relative
price change in an individual market may be due to
circumstances imrelated to a change in the ex ante
real interest rate. As was noted previously, however, a
change in the cx ante real interest rate pervades all
markets. If an examination of a number of markets
reveals that the price of the less durable good has
consistently moved in the same direction relative to
the price of the more durable good, the contention
that the observed change in relative price is due to
the impact of special circumstances in each of these
markets loses much of its force.

Since the cx ante real interest rate can not be di-
rectly observed, any evidence about its magnitude or
direction of change will alivays be circumstantial. The
evidence presented below is no exception. 1-lowever,
as Thoreau has noted, “(s ) ome circumstantial evi-
dence is very sfrong, as when you find a trout in the
milk,”

The evidence presented below is reasonably con-
sistent across the various markets for the 1988-1975
period. Moreover, changes in the price ratios examined
correspond perfectly across markets for the 1972-1975
period. However, the direction of change in the cx
ante real interest rate implied by these price ratio
changes occurring during the later period contradicts
that reported in previous studies. This contradiction
is perhaps not surprising. ‘s-i/c have shown that past
increases in the real rate will introduce a downward
bias into estimates of the present change in the cx
ante real interest rate. Examination of changes in the
price ratios occurring in all four markets indicates an
increase in the cx ante real interest rate in the two
years immediately preceding 1974. Three of the four
markets indicate an increase in the real rate in the
three years immediately preceding 1974. The above
contradiction is the “trout” whose presence is verified
by this evidence,

1. The Commodity Markets; Changes in the real
rate of interest will be reflected in changes in spot
relative to futures prices. The spot price of a good is
today’s price for delivery today while the futures price
is today’s price for delivery in the future. A decrease
in the real rate must be reflected in a decrease in the
value of present (spot) goods relative to future goods.
Spot prices will fall relatice to futures prices when the
cx ante real rate of interest falls.

24

Between 1960 and 1972 the average annual ratio of

Table 2
Spot and Futures
1924-1926 = 100

Prices

Ratio of spot
Index of Index of prices to

Year spot prices futures prices futures prices

1960 141,80 141.22 1.004

1951 149.85 148.44 1.009

1962 149.85 143.90 1.041

1963 159.83 154.49 1.034

1964 142S9 136.82 1.045

1965 142.47 139.31 1.022

1966 139.44 136.71 1.019

1967 142.88 141.79 1,007

1968 144.45 143.26 1.008

1969 144.90 139.10 1.041

1970 145.07 144.81 1.001

1971 144.35 145,30 .986

1972 189.49 184,58 1.026
1973 340.51 320.50 1,062
1974 384.53 357,26 1.076

1975 296.33 287,88 1.029

SOURCE: The Dow Jones Commodities Handbook, Dow
Jones Company, New York 1977, pp. 178-179.

the Dow Jones index of spot prices to the Dow Jones
index of futures prices was 1.019, with a standard
deviation of .018 (see table 2). Between 1973 and
1975 this ratio averaged 1.057. In 1974, when previous
studies report a precipitous decline in the real rate
(see table 1), the ratio reached its highest level
(1.076) in the entire 16-year period. Relative price
behavior in the commodities markets is inconsistent
with a falling cx ante real rate of interest in 1974
and 1975.

2, Durable and Nondurable Coods; Durable goods,
by definition, embody a longer-lived stream of future
services than do nondurable goods. Therefore, falling
real rates of interest imply a decrease in the price of
nondurable goods relative to the price of durable
goods.

From 1960 to 1972 the average ratio of the U.S.
Bureau of Labor Statistics’ index of nondurable goods
prices to its index of durable goods prices was .976
(table 3), with a standard deviation of .040. Between
1973 and 1975 it averaged 1.122. In 1974 it was 1.156.
Again, this relative price behavior is inconsistent with
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Table 4
Ratios of Earnings/Stock Prices
and Price of Nondurable Goods/
Stock Prices

Ratio of
nondurablc

Standard and goods prices
Poor s Stock Earnings Price to stock

Year Prioo ndexi ratio X 100 prices

1960 55.8 5.90 1.61

1961 66.2 4.62 1.36

1962 67.4 5.82 1.45

1963 69.9 5.50 1.31

1964 81.4 5.32 1.14

1965 88.2 5.59 1.07

1966 85.3 6.63 1.15

1967 92.0 5.73 1.08

1968 98.7 5.67 1.05

1969 97.8 6.08 1.11

1970 83.2 6.46 1.37

1971 98.3 5.41 1.19

1972 109.2 5.50 1.’l
1973 107.4 7.12 1.23

1974 82.8 11.60 1.52

1975 86.2 9.12 1 R9

1976 102.0 8.90 1 66

1977 98.2 1050 182

1978 96.0 1205 2.00

P . ~ al’. ‘i ~.i liii:’ E~:w,’I i.’
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Table 3
Nondurable and Durable Goods Prices

Ratio of
nondurable

Index of Index of goods prices
nondurable durable to durao’e

Year coods prices goods prices gooth prices

1960 89.4 96.7 .924
1961 90.2 96.6 .933
1962 90.9 97.6 .924
1963 92.0 97.9 .939

1964 93.0 98.8 .941
1965 94.6 98.4 .961

1966 98.1 98.5 .995

1967 100.0 100.0 1.000

1968 103.9 103.1 1.007
1969 108.9 107.0 1.017

1970 114.0 111.8 1.019

1971 117.7 116.5 1.010

1972 121.7 118.9 lOiS

1973 132.8 121 9 1.089

1974 151.0 130.6 1.156

1975 163.2 145.5 1.121

1976 169.2 154.3 1.09!

1977 178.9 163.2 1.096

1978 192.0 173.9 1.105

‘sUL IU I’. I) p.~Lit: . I Id,.’. 13.,, u ‘ .! I .:d’ .i ~‘‘:.v’. it
I lit x: . C P4 u’

tilt’ diaui,tti tIrt’Um’ in tin “tI ialt ‘.~Li’,ted I, We

estimates in table 1.

Furthermore, the estimates in table 1 do not appear prices during the 1969-1975 period. The correlations
to be appropriately related to relative prices over suggest that the effect of * Oo described in equation
extended periods. If estimnates generated by the stand- O~
ard method track the real rate. them- should be posi- - A

tively correlated with the relative price ratios. This is 12 may- he sufficiently large to make dr negative.
not the case, however, between 1960 and 1975. The di’
correlation between Elliot’s estimates and the ratio of
nondurable prices to durable pm-ices is —.625. Between 3. The Stock Market: The stock market provides
his estimates ammd the ratio of spot and futures prices, furtlmer evidence 0mm this issue. Because stock prices
the correlation is —.484. The corresporsdina coefficients represent the present valime of expected future earn-
for Carlson’s estimates are —.459 and —.073. Those for ings, a decrease in the cx ante real rate of interest
the St. Louis Fed are —.692 (significant at the 5 per- will be reflected iw a rise in the price of shares rela-
cent level) and —.121. tive to current earnings and a fall in the earnings to

price ratio. During the period 1960-1972, earnings to
None of these estimates of the cx ante real rate of price ratios averaged 5,709 (table 4) with a standard

interest generated by the standard method moved in deviation of .511. In 1974 and 1975, earnings to price
the direction implied by movements in these relative ratios reached levels of 11.60 and 9.12, respectively.
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In addition, a decrease in the rate of interest will
be reflected by a fall in the price of nondurable pres-
ent consumption goods relative to stock prices. Be-
tween 1960 and 1972 the ratio of the Index of Non-
durable Good Prices to the Standard and Poor’s Stock
Price Index averaged 1.234, with a standard deviation
of .177. In 1974 and 1975 it rose to 1.82 and 1.89,
respectively. Again, this relative price behavior is
clearly inconsistent with the contention that the
ante real rate of interest fell in 1974 and 1975.

CONCLUSIONS

The method currently used to estimate the cx ante
real rate of interest can lead to serious error. The
error arises because this method requires the in-
vestigator to measure the expectations of market
participants regarding the future rate of inflation.
Unfortunately, since these expectations are never
directly observed, the accuracy of the measurement
is questionable.

Price expectations have typically been approximated
by observing past rates of change in either the CPI
or the GNP deflator. This method of approximation
assumes, first, that expectations about the future rate
of inflation depend largely on the past rate of inflation
and, second, that the past rate of inflation is accu-
rately reflected by the past rate of change in these
price indices. This article has put aside the first issue
and argues that past rates of change in the CPI and
the GNP deflator may not accurately reflect the past
rate of inflation.

We have shown that real interest rate changes
themselves affect these indices. This occurs not only

because these price indices give substantial weight
to the prices of current consumption goods, as op-
posed to the prices of assets productive of future
consumption (capital goods), but also because they
reflect the impact of once-and-for-all changes in prices
produced by changes in the real interest rate, There-
fore, it is impossible when using this estimation pro-
cedure to separate changes in the real interest rate
from changes in the rate of inflation. As a result, the
method produces biased estimates of changes in the
cx ante real rate of interest.

Furthermore, the direction of this error is predict-
able. In particular, when the real rate of interest rises,
as in 1974 and 1975, the current method of estimation
will understate the change in the real rate. Evidence
from the mid.1970s suggests that estimates of the
real rate based on the CPT failed to detect the direc-
tion of change in the real rate.

Because estimates of the real rate employing mea-
sures of anticipated inflation based on common price
indices are suspect unless real rates are unchanging,
their value is severely limited for use in formulating
economic policy. Estimates of the cx ante real rate
of interest are important to policymakers if they aid
in distinguishing shifts in relative demands from
shifts in aggregate demand (i.e., are able to actually
detect changes in the real interest rate). However, the
widely employed method of estimation breaks down
precisely during periods in which the cx ante real in-
terest rate changes. Consequently, estimated changes
in the cx ante real rate of interest should be checked
against the behavior of the relative prices known to
depend upon the real rate prior to employing these
estimates for economic policy purposes.
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