Unreal Estimates

of the Real Rate of Interest

W. W. BROWN and G. J. SANTONI

IN the nearly five decades since the publication of
Irving Fisher's The Theory of Interest economists
have engaged in numerous attempts fo measure the
ex ante real rate of interest. The effort devoted to ob-
taining these estimates reflects the fact that the ex
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.?

Like other relative prices, the ex 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 fo either of these, is a
choice which, implicitly at least, involves considera-
tion of the ex ante real interest rate.

Changes in the ex ante real interest rate transmit
information about changes in the relative values of
resources employed in alternative uses and eventually
result in a reallocation of resources to higher valued
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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 ex ante real
interest rate will pervade all markets. In the absence
of information about the movement of the ex 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 ex ante
real interest rate is valuable to the policymaker, it is
difficult to obtain. The ex ante real interest rate re-
flects the expectations of individuals regarding future
events. As such it can not be directly observed. Tt is,
of course, possible (and inexpensive) to observe the
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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 ex post real rate
of return does not bear on economic decisions since
it is only known after these decisions have been made.
Unlike the ex ante real rate of interest, the ex post
real rate of return is irrelevant to the process of re-
source allocation.

Since the ex ante real interest rate can not be
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 ex 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 ex 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 ex ante real interest rate
have turned on the complicated problem of measur-
ing the anticipated rate of inflation.

Virtually al! 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.® 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

8Recent examples include Albert E. Burger, “An Explanation of

Movements in Short-Term Interest Rates,” this Review [ July
1976), pp. 10-22; John A. Carlson, “Short-Term Interest
Rates as Predictors of Inflation: Comment,” American Economic
Review (June 1977), pp. 469-75. Michael Echols and Jan
Walter Elliot, “Rational Expectations in a Disequilibrium
Model of the Term Structure,” American Economic Review
{March 1976), pp. 28-44; Jan Walter Elliot, “Measuring the
Expected Real Rate of Interest: An Exploration of Macroeco-
nomic Alternatives,” American Fconomic Reciew { Jane 1977),
pp. 429-44; Eugene F. Fama, “Short-Term Interest Rates as
Predictors of Inflation,” American Economic Review (Jjune
1975), pp. 269-82; Fugene F. Fama, “Inflation Uncertainty
and Fxpected Returns on Treasury Bills,” Journal of Political
Economy (Tune 1976), pp. 427-48; Martin Feldstein and Otto
Eckstein, “The Fundamental Determinants of the Interest
Rate,” The Revicw of Economics and Statistics ( November
1970}, pp. 363-75; P. J. Hess and J. L. Bicksler, “Capital
Asset Prices Versus Time Series Models as Predictors of Infla-
tion,” Journal of Financial Fconomics { December 1975}, pp.
341-60; William P. Yohe and Denis 5. Karnosky, “Interest
Rates and Price Level Changes, 1952-1969, this Besview
{December 1969), pp. 18-38.
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changes in Fisher's equation will prejudice measure-
ment of both the level and direction of movement of
the real rate of interest.?

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 ex ante real rates in 1974 and 1975.°
The theoretical possibility of a negative ex ante real
rate of interest is not at issue here.® Casual observa-
tion suggests that the preconditions for a negative ex
ante real interest rate do not now exist, nor did they
exist in 1974 and 19757 More importantly, however,
sharply declining ex 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 ex ante real rate obtained by
these previous studies are spurious. Following Alchian
and Klein® 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 ex ante real rate of interest increased during

4This bias exists apart from the tax and uncertainty effects-
noted by others. See, for example, James . Pesando and L.
Smith, “Tax Effects, Price Expectations and the Nominal Rate
of Interest,” Economic Inguiry {(June 1978), pp. 259-69:
Michael Darby, “The Financial and Tax ¥fects of Monetary
Policy on Interest Rates,” Economic Inguiry { June 1975), pp.
226-76; Y. Amihud and A. Bamea, “A Note on Fisher Hypo-
thesis and Price Level Uncertainty,” Journal of Financial and
Quantitative Analysis ( September 1977), pp. 525-29.
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Predictors of Inflation;” Pesande, “On the Efficiency of the
Bond Market: Some Canadian Lvidence,” Journal of Political
Economy (December 1978), pp. 1057-76.

8Like Fisher, who discusses negative 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 te live in an environment so entirely diflerent . . .7
(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 canying 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 . . .7 (Fisher, The Theory of Interest and
Capital, p. 81).

SArmen Alchian and Benjamin Klein, “On a Correct Measure of
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19



FEDERAL RESERVE BANK OF ST. LOUIS

1574-1975. These results suggest that the previously
reported talling and/or negative estimates of the ex
ante real rate are statistical artifacts. To put it di-
rectly, thev are nothing more than the predictably
spurious consequences of the method used to generate
them,

MEASUREMENT OF THE REAL RATE

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

{1y r=i-P,
(2 Bo= HC)L P >0
(37 F =i B,

Equation 1 states the familiar theoretical relation-
ship developed by Fisher between the ex 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-
tion 2 charucterizes the methodology commonly em-
ploved in estimating the anticipated rate of inffation.
It indicates that Jestimates of the anticipated future
rate of inflation (P,) are obtained from observation ot
past changes in some price index (C).*°

Finally, equation 3 states that estimates of the ex
’ A . , fa
ante real rate (T) are derived by subtracting P, from
the observed nominal rate of interest.

Since neither r nor P. is directly observable, the
Va}idit}' of this process for accurately estimating the

"The mdex most frequently used is the CPI. See Burger, "An
I:\p]auatmn of Movements in Short-Term Interest Rates;”
¥llior, “Measuring the Expected Real Rate of Interest: An
E*'xpk}rat;on of Macroeconomic Alternatives;” Fama, ‘Inﬁa—
tion Uncertainty and Expected Returns on lrt.amr\ Bills;”
Hess and Bicksler, “Capital Asset Price Versus Tine Serics
Models as Predictors of Inflation;” Yohe and Karnosky,
“Interest Rates and Price Level Changes, 1952-1969" The
GNP deflator s been uvsed less frequently. See Feldstein
and I ckstein, “The Fundamental Detenmninants of the Interest
Rate.” The procedure used to estimate expected inflation for
period t from the observation of past levels of some price
index is, roughly, the following: An estimate of the period t
price level is made in period t-}, This estimate is a weighted
average of past price levels. That is,

~ ten
Cg = |7%71\’V101;

£l

where the left-hand term is the estzmate and the W are the
weivhts wuqn{d to past price levels, The estimated change
in the price level is obtained by suhtr mtmg the price level
in period t-1 from the estimate for period t as follows

Aég == tﬂél —Cia

Last, the estimated change in the price leve] is defined to be
the estimate of expected inflation for period t,

ACt —_— Pﬂt‘
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ex ante real rate depends crucially o whether P, is
a reliable proxy for P.. Typically, P. is regarded as
“good” or “bad” depending on how well it predicts
the actual contemporaneous rate of change in the
particular price index heing used. The implicit assump-
tion is, of course, that contemporanecus changes in
the index reflect true changes in the generai' 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-
dex (CPI1) is used to estimate AP, the rate of change
in the purchasing power of monev from the end of
month 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, however, no need
to speculate about the effects of shortcomings of the
data on the tests. H the results of the tests seem
meaningful, the data ave probably adequatet®

Several authors have questioned whether functions
of past rates of change in the CPI, or GNP deflator,
serve as reliable pm(hctors of expectations regarding
futare price level change.'* Others have commented
on how measurement errors in the indices must be
taken into account when estimating real interest
rates.’ 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.

Alchian 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, they argue that
changes in the purchasing power of money are deter-
mined by changes in the prices of both present con-
sumption goods and long-lived assets, not just changes
in the prices of pr esent consumption goods alone.
They comment:

The analvsis . . . bases a price index on the Fish-
erian tradition of a proper definition of intertemporal
consumption and leads te the conclusion that a price

WFama, “Short-Term Interest Rates as Predictors of Inflation,”

B 247,

H8¢e Carlson, “Short-Term Interest Rates as er_dlctms of In-
ftation,” K dward J. Kane and Burton G. Malkiel, “Autore-
gressive and Nonawtoregressive lements in Cross-Section
Forecasts of Inflation,” Econometrica {January 1976}, pp.
1-16.

185ee Fama, “Inflation Uncertainty and Expected Returns on
Treasury Bills;” Feldstein and l{ckstcin, “The i’unclmnenla]
Detenuinants of the Interest Rate;” Kane and Malkiel, “Auto-
regressive and \mmutoregzessne Flements in Cmss Sectmn
Forecasts of Tflation;” €. Nelson and G. Schwart, “Short-
Ferm Interest Rates as Predicters of InHation: On Testing
the Hypothesis that the Real Rate of Interest is Constant,”
American Economic Review {June 1877}, pp. 478-86.
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index wsed to measure inflation must include asset
prices {italics added}. A correct measure of changes
in the nominal money cost of a given utility level is
a price index for wealth. If monetary impulses are
transmitted to the real sector of the economy by pro-
ducing transient changes in the relative prices of
service flows and assets, {ie., by producing short-run
changes in ‘the’ real rate of interest}, then the com-
monly used, incomplete, current flow price indices
provide biased short-run measures of changes in the
‘purchasing power of money.1®
The CPI and GNP deflator largely exclude the
prices of long-lived goods and existing capital assets.!t
Consequently, 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 ex ante real rate of interest rests on
two interrelated points. First, the quantity weights
used in caleulating the CPI and GNP deflators 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
Prices versus Changes in Commonly
Used Price 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

B Alchian and Klein,
p. 173,

HDurable goods have a weight of 1875 percent in the CPL
Nondurable goods and services have weights of 47.19 and
34.03 percent, respectively. See Bureau of Labor Statistics,
Haendbook of Methods, Bulletin 1910, 1976, The GNP de.
flator includes the prices of uxrrentiw preduced  capital
goods but it excludes the prices of existing capital assets.

“On a Correct Measure of Inflation,”

MEconomic theory suggests that veloeity 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 shoit-
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 heavy 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 moneyv prices through
a once-and-for-all rise in velocity, the resulting in-
crease in commonly used price indices will 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 methodology (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,
%, and long-lived, Q" — and money. Suppose, in the
base period, the real rate of interest is r.. Then,

(4 My« V, = PP+ Q34 Pl OF

where M, is the money supply, V, is velocity, and P¢
and P} 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

Buantities will eventually adjust as well but that is ignored
here. In any case, the quantity adjustment whicl takes
place makes no difference for the measurement of the
change in a fixed weight index.

21



FEDERAL RESERVE BANK OF ST. L.OUIS

PEeQF + PP OQf
F, = ~——5 b
(5) PO« Qi + P QF

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

- O
- QfF

(7) G ==

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) ODC = (C, 1.

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) PYPr > PYPY

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

_ 0? + (PHPHOE
£ P{, * [Qa + (Pa’Po)QLI
That is,

B, O X [Q°+(P‘/fpf)%]

QF + {PYPHQE
The term in the hrackets is less than one since, from
(9),

PHPT < PSP

and thus

Qi+ (PYPIHOQF < QF + (PHPHOQE
It follows that ¥, < C, and AF < AC.

In general, when the real interest rate is increasing,
use of price indices that are based primarily on short-
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”

17111tere%tmg1}, Alchian and Klein commented on this source
of inherent measurement error in the CPI and GNP de-
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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 will vield accurate esti-
mates of r for such periods. However, during penods
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-
plovs 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} C =4g(r), ¢ >0

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

Po — £(6{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 bv 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,

(11} f~r =

dr daf ag
12) - =1 St
( )dr 1 dg dr

The term af | 8¢ is always positive. Estimates of

changes in the ex 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, but id not pursue its in']pEica%z'cms for estimating the
real rate of interest. They remark: “It should be noted that
altheugh our discussion emphdsl/cs that movements in asset
and service prices differ largely becanse of differing rates of
adiustment to c}(,h(.a.l monetary disturbanees there may also
be a significant secular bias due to changing equilibrium
real asset vields. (Thv apparent increase in real 1aus of
interest over the vears is ignored in our disc USSION. ¥ Alehian
and Klein, “On a Correct Measure of Inflation,” p. 18{)
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equation 12 is sufficiently large, dr will be negative,
dr

Hence, even though the change in the real rate is
positive, the estimated change could be negative. This
may explain the declining estimated real rates re-
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” ex post vield if changes
in the CPI measured changes in the general level of
prices without error.

All of these estimates show dramatic declines in
1974 and 1975, vears in which substantial increases
were tecorded in the CPFL Eliot’s reaction to his
results is perhaps typical. He asserts:

. some relationship appears to exist between the
temporal pattern of the real rate and the current rate
of inflation. . . . The negative und statisticallv signifi-
cant nature of this relationship suggest that expected
real rates are systematically lowered when the most
current realized rate of inflation is increasing.?®

18EHliot, “Measwing the Expected Real Rate of Interest: An
Exploration of Macroeconomic Alternatives,” p. 442. For
similar statements see Carlson, “Short-Term: Intevest Rates
as Predictors of Inflation: Comment,” p. 472; Feldstein and

However, before concluding that changes in the
CP1 affect the real rate of interest, it seems appropri-
ate to determine whether other evidence is consistent
with this hypothesis. Changes in the ex 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 ex ante real rate of interest declined
precipitously during this period.

SOME EVIDENCE FROM
INDIVIDUAL MARKETS

The movement of relative prices in various markets
is examined below. As noted earlier, a change in the
ex ante real rate of interest shows up as a change in
the relative price of less durable (present) goods in
terms of more durable (capital} goods. An increase
in the ex 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 ex ante real
interest rate.

Eckstein, “The Fundamental Determinants of the Interest
Rate,” p. 366; Yohe and Karosky, “Iiterest Rates and Price
Level Changes, 1952-1869,” 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 unrelated to a change in the ex ante
real interest rate. As was noted previously, however, a
change in the ex 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 ex ante real interest rate can not be di-
rectly observed, anv evidence about its magnitude or
direction of change will always be circumstantial. The
evidence presented below is no exception. However,
as Thoreau has noted, “{s)ome circumstantial evi-
dence is very strong, as whén you find a trout in the
milk.”

The evidence presented below is reasonably con-
sistent across the various markets for the 1968-1973
period. Moreover, changes in the price ratios examined
correspond perfectly across markets for the 1972-1975
period. However, the direction of change in the ex
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. We have shown that past
increases in the real rate will introduce a downward
bias into estimates of the present change in the ex
ante real interest rate. Examination of changes in the
price ratios occurring in all four markets indicates an
increase in the ex ante real interest rate in the two
vears immediately preceding 1974, Three of the four
markets indicate an increase in the real rate in the
three vears immediately preceding 1974. The above
contradiction is the “trout” whose presence is verified
by this evidence.

1. The Commodity Markeis; 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 relative to futures prices when the
ex ante real rate of interest falls.

Between 1960 and 1972 the average annual ratio of

24
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Table 2

' Spot and Futures Prices

1924-1926 = 100

Ratio of spot

index of index of prices to
Year spot prices futures prices  futures prices
1860 141.80 141.22 1.004
1861 149.85 148.44 1.009
1962 148.85 143,90 1.041
1963 159.83 154.49 1.034
1964 142.95 136.82 1.045
1965 142.47 139.31 1.022
1966 139.44 136,71 1.019
1967 142.88 141.78 1.007
1968 144.45 143.26 1.008
1969 144.80 .138.10 1.041
1970 145.07 144,84 1.0
1971 144.35 148.30 986
1972 189.49 184.58 1.026
1973 340.51 320.50 1.062
1874 384.53 357.26 1.076
1875 296.33 287.58 1.029

SOURCE: The Dow Jones Commodities Handbook, Dow
Jones Company, New York 1877, 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 tahle 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 ex ante real rate of interest in 1974
and 1975,

2. Durable and Nondurable Goods: 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 nonduiable 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 1.136.
Again, this relative price behavior is inconsistent with
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TabEe 3 : i
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the dramatic decline in the real rate suggested by the
estimates in table 1.

Furthermore, the estimates in table 1 do not appear
to be appropriately related to relative prices over
extended periods. If estimates generated by the stand-
ard method track the real rate, thev should be posi-
tively correlated with the relative price ratios. This is
not the case, however, between 19680 and 1975. The
correlation between Elliot’s estimates and the ratio of
nondurable prices to durable prices is —.625. Between
his estimates and the ratio of spot and futures prices,
the correlation is —.484. The corresponding coefficients
for Carlson’s estimates are —459 and -.073. Those for
the St. Louis Fed are 692 (significant at the 5 per-
cent level} and -.121.

None of these estimates of the ex ante real rate of
interest generated by the standard method moved in
the direction 1mphed by movements in these relative
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_’--Tabte 4 : -
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prices during the 1969-1975 period. The correlations

suggest that the effect 8f | 8¢ described in equation

12 may be sufficiently large to make & negative.
dr

3. The Stock Market: The stock market provides
further evidence on this issue. Because stock prices
represent the present value of expected future earn-
mgs, a decrease in the ex ante real rate of interest
will be reflected by a rise in the price of shares rela-
tive to current earnings and a fall in the earnings to
price ratio. During the period 1960-1972, earnings to
price ratios averaged 5709 {table 4} with a standard

deviation of .311. In 1974 and 1975, earnings to price
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 ex
ante real rate of interest fell in 1974 and 1975,

CONCLUSIONS

The method currently used to estimate the ex ante
real rate of interest can lead to serivus 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
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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
ex anfe 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 CPI 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 ex ante real rate
of interest are important to policymakers if they aid
in distinguishing shifts in relative demands from
shifts in aggregate demand (ie, 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 ex ante real in-
terest rate changes. Consequently, estimated changes
in the ex ante real rate of interest should be checked
against the behavior of the relative prices known to
depend upon the real rate prior to emploving these
estimates for economic policy purposes.
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