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Abstract

Numerous studies have documented that stock returns are negatively related to changesin
interest rates, but there has been little corroborating research on the information in interest-
rate changes about the fundamental s that the stock market prices. The negative correlation is
often attributed to changes in the discount rate, a denominator effect in a valuation model.
However, there may also be a numerator effect on the expected payoffs that are discounted.
This paper shows that changesin interest rates are positively related to subsequent earnings,
but the change in earnings is typically not large enough to cover the change in the required
return. Hence, the net (numerator and denominator) effect on equity value is negative, con-
sistent with the results of the research on interest rates and stock returns.
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Condensé

Quantité d' éudes empiriques démontrent I’ existence d’ une relation négative entre le rendement
des actions et les fluctuations des taux d’intérét, mais relativement peu d’ études corroborent
larelation entre les taux d’ intérét et |es caractéristiques fondamental es auxquelles le marché
boursier attribue une valeur. L’ évaluation des actions suppose I’ actualisation des paiements
prévus, et les taux d'intérét ont une incidence sur les taux d actualisation. Par conséquent,
cette corrélation négative peut étre attribuée aux fluctuations des taux d’ actualisation, I’ effet
dit de dénominateur dans un modele d’ évaluation. Maisil peut également exister une relation
entre les paiements prévus, le numérateur dans un modéele d’ évaluation, et les taux d'intérét.
Les auteurs analysent I'information contenue dans les fluctuations des taux d’intérét en ce
qui atrait aux paiements qu’ esperent recevoir les porteurs d actions.

Les auteurs commencent leur analyse en examinant larelation entre les fluctuations des
taux d'intérét et les bénéfices subséquents. 11s constatent I’ existence d’ une relation positive
entreles fluctuations imprévues des taux d’intérét et |es bénéficesimprévus dans|’ année des
fluctuations et I’ année subséquente. Cette relation est attribuable a une association positive
entre les taux d’intérét et le bénéfice d’ exploitation, qui n’est qu’ en partie compensée par
I" association positive entre les taux d’intérét et la charge d’intérét nette (le bénéfice étant
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I”équivalent du bénéfice d’ exploitation diminué de la charge d’intérét nette). Larelation
positive avec le bénéfice d’ exploitation est attribuable al’ effet positif considérable sur les
produits, qui est en partie compensé par |’ effet positif sur les charges d’ exploitation. Ces
résultats révélent que les fluctuations imprévues des taux d'intérét justifient une réévalua-
tion des attentes en matiére de produits, de charges et de bénéfices, dans I’'immédiat et dans
un avenir proche, selon le sens de la fluctuation du taux d’intérét.

Les auteurs s efforcent ensuite de déterminer si I'incidence nette des fluctuations des
taux d'intérét sur la valeur des capitaux propres est négative, en conformité avec |’ associa-
tion négative entre le rendement des actions et les fluctuations des taux d’intérét. Ils se
demandent précisément si la fluctuation des bénéfices prévus provoquée par la fluctuation
des taux d'intérét est suffisamment importante pour compenser I'incidence négative de la
fluctuation des taux d’ actualisation sur la valeur. Pour résoudre cette question, les auteurs se
reportent au modele d’ évaluation du bénéfice résiduel, dans lequel la valeur des actions est
exprimée comme étant la somme de la valeur comptable actuelle et des bénéfices résiduels
prévus actualisés. Les bénéfices résiduels sont les bénéfices qui excédent une charge, détermi-
née au moyen du taux de rendement requis, lequel est appliqué a la valeur comptable de
I"investissement qu'il faut pour générer les bénéfices. Les taux d’intérét peuvent influer sur
les bénéfices, mais ils peuvent également influer sur le taux appliqué aux fins de la
détermination de la charge calculée sur le bénéfice et sur le taux auquel le bénéfice est
actualisé. Par conséquent, I’incidence nette des fluctuations des taux d’intérét sur la valeur
des capitaux propres peut étre « non négative » uniquement si I’incidence sur les bénéfices
est suffisamment importante pour compenser les fluctuations dans les bénéfices requis cal-
culés sur la valeur comptable et le taux d’actualisation. Les répercussions sur les taux
d’ actualisation sont sans équivoque, mais I’ incidence nette sur les bénéfices et |es bénéfices
requis nel’est pas. En conséquence, les auteurs étudient larelation entre les fluctuations des
taux d’intérét et les bénéfices résiduel s subséquents.

Les auteurs constatent I existence d’ une relation négative significative entre les fluctuations
destaux d'intérét et les bénéfices résiduel s des cing années suivantes. 11s concluent donc que
I"incidence nette des fluctuations des taux d’intérét sur la valeur des actions est négative, ce
qui confirme |’ association négative démontrée entre les fluctuations des taux d'intérét et le
rendement coincident des actions. L’ élément des bénéfices résiduels que constituent les
bénéfices requis fait intervenir le taux d’intérét sur le marché au comptant ou courant.
Compte tenu de |I" autocorrélation des taux d’intérét, une hausse des taux d’ intérét pendant la
période en cours suppose des taux courants subséquents plus élevés et, par conséquent, des
bénéfices requis plus importants. Sur e plan empirique, cette incidence est plus marquée
que celle des fluctuations des taux d'intérét sur les bénéfices subséquents, de sorte que les
répercussions sur les bénéfices résiduels subséquents (¢’ est-a-dire les bénéfices diminués
des bénéfices requis) sont négatives.

Pour mieux comprendre la relation entre les fluctuations des taux d' intérét et les bénéfices
résiduel s subséquents, les auteurs examinent aussi les déterminants des bénéfices résiduels :
larentabilité et le rendement requis (qui, ensemble, définissent la rentabilité excédentaire),
et la croissance de la valeur comptable (qui définit lavaleur comptable de base utilisée dans
le calcul des bénéfices résiduels). Les auteurs constatent qu’ une hausse du taux d’intérét a
un an laisse prévoir une hausse similaire de la rentabilité, au cours de la méme année, mais
que lafluctuation de la rentabilité est moins persistante que la fluctuation du taux d’ intérét.

CARVol. 20 No. 4 (Winter 2003)



Changesin Interest Rates, Earnings, and Equity Values 77

En conséquence, les fluctuations des taux d’ intérét sont en relation négative avec larentabilité
excédentaire et les bénéfices résiduel s subséquents.

Larelation négative avec les bénéfices résiduels est valable pour les fluctuations des
deux composants des taux d’intérét nominaux : I'inflation prévue et les taux d'intérét réels.
L es constatations des auteurs vont donc a |’ encontre de I’ hypothese de Fisher (1930) selon
laquelle les paiements découlant des droits a des biens réels, les actions par exemple,
devraient étre pleinement ajustés pour tenir compte de I’ inflation. Selon Modigliani et Cohn
(1979), les investisseurs ne comprennent pas que les rendements tirés des actions offrent
une protection contre I’inflation et réduisent de maniére injustifiée la valeur de marché des
capitaux propres lorsque les prévisions relatives al’ inflation (et donc aux taux d’intéré) sont
en hausse. L' analyse des auteurs révele que les titres de capitaux propres n’ offrent pas de
protection parfaite contre les fluctuations de I'inflation (ni, en fait, contre les fluctuations
des taux d’intérét réels) et remet donc en question I’interprétation selon laquelle larelation
négative entre les fluctuations des taux d’intérét et le rendement des actions est attribuable a
I"inefficience du marché.

Les preuves recueillies dans le cadre de I’ étude ont des conséquences pratiques.
Comme les modeéles d’ évaluation incorporent les taux d'intérét, les évaluations basées sur
ces modeles doivent réagir aux fluctuations des taux d’intérét. Larévision des taux d’ actua-
lisation par suite des fluctuations des taux d’intérét est relativement simple, maisil faut
aussi comprendre en quoi ces fluctuations des taux d'intérét modifient les paiements prévus
et intégrer prévisions révisées a |’ évaluation, faute de quoi le résultat obtenu pourrait étre
erroné. Les tableaux d’évaluation intégrent habituellement les taux d'inflation prévus dans
les prévisions de ventes et de bénéfices, mais |es auteurs craignent que I’ exercice prévisionnel
ne refléte pas toujours le fait que les bénéfices puissent étre réduits par I’ inflation, comme
I"indiquent les résultats de leur étude et des recherches sur le rendement des actions et les
taux d’intérét nominaux.

1. Introduction

A considerable amount of empirical research documents that stock returns are
negatively related to changes in interest rates, but there has been relatively little
corroborating research on the relationship between interest rates and the funda-
mentals that the stock market prices. Stock valuation involves discounting
expected payoffs, and interest rates affect discount rates. Thus, the negative corre-
lation can be attributed to changes in the discount rate, the so-called denominator
effect in a valuation model. But expected payoffs, the numerator in a valuation
model, may also berelated to interest rates. This paper investigates the information
in changesin interest rates about expected payoffs to holding stocks.

We start the analysis by examining the relationship between changes in inter-
est rates and subsequent earnings. We find that unexpected changes in interest rates
are positively related to unexpected earnings in the year of the interest-rate change
and in the subsequent year. This relationship is due to a positive association
between interest rates and operating income, which is only partially offset by the
positive association between interest rates and net interest expense (earnings equal
operating income minus net interest expense). The positive relationship with oper-
ating income is due to alarge positive effect on revenues, which is partially offset
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by a positive effect on operating expenses. These results indicate that unexpected
changes in interest rates should revise expectations of current and near future
revenues, expenses, and earnings in the direction of the interest-rate change.

We next investigate whether the net effect of changes in interest rates on
equity value is negative, consistent with the negative association between stock
returns and changes in interest rates. Specifically, we examine whether the change
in expected earnings due to a change in interest rates is large enough to offset the
negative value effect of the change in discounts rates. To address this question, we
refer to the residual income valuation model, which expresses equity value as the
sum of current book value and discounted expected residual earnings. Residual
earnings are earnings in excess of a charge, at the required return, on the book
value of the investment involved in generating the earnings. Interest rates may
affect earnings but also affect the rate at which earnings are charged and discounted.
Hence, the net effect of interest-rate changes on equity value can be non-negative
only if the effect on earnings is large enough to compensate for changes in the
required earnings on book value and the discount rate. The effect on discount rates
is unambiguous, but the net effect on earnings and required earnings is not.
Accordingly, we investigate the relationship between changes in interest rates and
subsequent residual earnings.

We find that changes in interest rates are negatively and significantly related to
residual earnings in the following five years. We therefore conclude that the net
effect of changes in interest rates on equity value is negative, consistent with the
documented negative association between changes in interest rates and contempo-
raneous stock returns. The required earnings component of residual earnings
involves the spot interest rate. Because interest rates are autocorrelated, a current
increase in interest rates implies higher subsequent spot rates and therefore larger
required earnings. Empirically, this effect is stronger than the effect of changesin
interest rates on subsequent earnings, so the effect on subsequent residual earnings
(that is, earnings minus required earnings) is negative.

To gain further understanding of the relationship between changes in interest
rates and subsequent residual earnings, we aso examine the determinants of residual
earnings. profitability and the required return (which together determine excess
profitability), and growth in book value (which determines the book value base
used in calculating residual earnings). We find that an increase in the one-year
interest rate predicts asimilar increase in same-year profitability, but the change in
profitability is less persistent than the interest-rate change. Consequently, changes
in interest rates are negatively related to subsequent excess profitability and residual
earnings.

The negative relationship with residual earnings holds for changes in both
components of nominal interest rates, expected inflation, and real interest rates. So
our findings are contrary to the Fisher 1930 hypothesis that payoffs to claims
against real assets, such as stocks, should fully adjust for inflation. Modigliani and
Cohn (1979) argue that investors do not understand that equity earnings provide a
hedge against inflation and incorrectly reduce the market values of equities when
expectations of inflation (and hence interest rates) rise. Our analysis indicates that
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equities do not provide a complete hedge against changes in inflation (nor, indeed,
against changes in real interest rates), and therefore challenges the interpretation
that the negative relation between changes in interest rates and stock returnsis due
to market inefficiency.

The evidence provided by the study has practical implications. As valuation
models incorporate interest rates, valuations based on those models must respond
to changesin interest rates. Revising discount rates in response to changes in interest
rates is arelatively straightforward matter, but one must also understand how
changesin interest rates change expectations of payoffs, and build those changesin
expectations into the valuation. Otherwise, one might miscue. Valuation spread-
sheets typically build expected inflation rates into sales and earnings forecasts, but
we suspect that the forecasting does not always reflect that real earnings can be
damaged by inflation, as our results and the research on stock returns and nominal
interest rates indicate.

The paper proceeds as follows. Section 2 provides background and reviews
prior research on the relationship between interest rates and equity value. Section 3
investigates the information in interest rates about subsegquent earnings, and section 4
examines the effect on equity value. Section 5 summarizes the findings and provides
suggestions for future research.

2. Background and prior research

Economic theory demonstrates that equity value is equal to the present value of
expected risk-adjusted dividends, calculated using the term structure of risk-free
interest rates. The risk adjustment to expected payoffs incorporates information
about the desirability of payoffs in the different states of nature, and the discounting
reflects the time value of money. Thus, holding constant expected risk-adjusted
payoffs (the numerator of the valuation formula), an increase in interest rates (the
denominator) reduces equity value. Indeed, many studies have documented that
stock returns are negatively related to changes in interest rates.2 But changesin
interest rates may also revise expectations of future payoffs, because interest rates
affect (and are affected by) economic activity. This paper investigates the informa-
tion in changes in interest rates about expected payoffs to holding stocks.

Our investigation is concerned with changes in expectations that are indicated
by historical correlations; we are not concerned with causation. However, to demon-
strate that changes in interest rates are a priori likely to revise expectations of future
payoffs, we review the theory on the effects of changes in interest rates on payoffs
and on equity value. In the tradition of Fisher 1930, nominal interest rates are
viewed as being determined by real rates and expected inflation, so we discuss the
effects of changesin each of these components.3

Changesin expected inflation

Much of the discussion of the effects of interest rates in the literature has focused
on changesin nominal rates due to changes in anticipated inflation. The traditional
theory — expounded in Fisher 1930 and Williams 1938 (chapter 9) — claims that
the numerator effect should cancel the denominator effect to leave the value of

CARVoOl. 20 No. 4 (Winter 2003)



780 Contemporary Accounting Research

equity unaffected: stocks are claims on real assets, and nominal earnings on real
assets should adjust to inflation to yield the same real return.

Thus it is with some surprise that empiricists have documented a negative
relationship between changes in expected inflation and stock returns. The two stan-
dard historical references are the low stock returns in the 1970s, when inflationary
expectations increased, and the high stock returns in the 1990s, when expectations
of inflation declined. But the negative association has been documented more thor-
oughly in many studies including Lintner 1975, Bodie 1976, Fama and Schwert
1977, and, more recently, Hess and Lee 1999.

Two explanations are offered in the literature. The first maintains that inflation
has real effects on firms’ earnings or is correlated with factors that have real
effects. Feldstein (1980) argues that inflation results in increasesin real corporate
taxes because historical cost depreciation and first-in, first-out (FIFO) cost of
goods sold, unlike revenues, do not adjust immediately to inflation, so real taxable
income increases in times of inflation. Fama (1981) argues that higher expected
inflation forecasts lower real economic activity that reduces corporate earnings.
Geske and Roll (1983) argue that stock returns forecast exogenous shocks in real
output that, in turn, affect the expected rate of monetary expansion and thus the
current level of expected inflation. In support of these conjectures about real effects
(or association with real effects), Bernard (1986) reports that cross-sectional differ-
ences in the association of stock returns with unexpected inflation are partially
explained by differences in the sensitivity of cash flow from operations to unex-
pected inflation. In addition, Sharpe (2002) finds that revisions in stock prices that
are related to revisions in expectations of inflation are also related to revisionsin
analysts' forecasts of expected real earnings growth.

The second explanation by Modigliani and Cohn 1979 attributes the negative
correlation with stock returns to market inefficiency. They implicitly assume the
numerator effect conjectured by Fisher 1930 and Williams 1938 but maintain that
investors do not appreciate this effect on earnings. So investors capitalize earnings
at nominal interest rates without recognizing the growth in earnings that arises
with changes in expectations of inflation. Thisis equivalent to forecasting negative
growth in real earnings. Thus, according to Modigliani and Cohn, investorsimplic-
itly embrace the conjecture that inflation has real effects and irrationally lower
stock prices when expected inflation increases (as in the 1970s) and increase stock
prices when expected inflation declines (asin the 1990s).4

Changesin real interest rates

If the effect of the expected inflation component of interest rates on stock valuesis
unclear, then the effect of changesin real interest rates is even less clear. Real
interest rates represent the price of current consumption in terms of future con-
sumption. Thus, all else being equal, changesin real interest rates should have a
negative effect on current consumption and a positive effect on future consump-
tion. As the business sector supplies consumption goods and services, one expects
changesin real interest rates to be negatively (positively) related to current (future)
earnings.
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In making investment decisions, firms select projects with internal rates of
return greater than the corresponding hurdle rates. Hurdle rates are determined in part
by therisk-freerate. Thus, when interest ratesrise, the resultant increasein hurdle rates
causes firms to select fewer projects, with higher expected returns on average.
Accordingly, arise in interest rates forecasts higher rates of return on investment,
but lower investment and earnings. Multiplier effects exacerbate the negative effect
on economic activity and firms' profits.

Viewing interest rates as endogenous, rates change from demand shocks to
consumption (due to changes in expected wealth or in preferences for current con-
sumption relative to future consumption) and from supply shocks (due to changes
in technology or in resources). These effects might be captured in formal models
like ISLM analysis, but economists differ on the structure of the models and on the
elasticities of current and future consumption and investment.

This discussion does not resolve the issue of how equity values are related to
real rates. As with the issue of the association between expected inflation and
equity values, it remains an empirical question, and we treat it as such.

3. Interest rates and subsequent earnings

To examine the information in changes in interest rates about expected payoffs to
stockholders, we need aproxy for the payoffs. While dividends may seem anatural
candidate, they are often unrelated to long-term potential payout (for example,
many firms have zero payout). Further, according to the Miller and Modigliani
1961 dividend irrelevance notion, investors can, under certain conditions, “undo”
dividends in the short term such that dividends do not affect their wealth. Thus,
investigating any effect that changes in interest rates might have on expected pay-
out over a future finite period gives little indication for the effect on value. To
invoke a much-stated dictum, we wish to examine the information in changes in
interest rates on the creation of value (from which dividends will be ultimately
paid), not on the distribution of value.

Measures of value creation within the firm are based on either cash flow or
earnings information. Although cash flow measures (for example, free cash flow or
cash flow from operations) have some advantages over earnings, in our context
they are likely to produce biased inferences. In the short term, these measures are
negatively affected by investments in fixed assets (free cash flow) and working
capital (both measures). Thus, if changes in interest rates affect investment, they
would have opposite effects on near- and long-term cash flows.5 Earnings, in con-
trast, are not affected by investmentsin working capital, and they reflect an alocated
portion of the cost of fixed assets each period. Accordingly, near-term earnings are
likely to capture the effect of interest-rate changes on long-term payoffs better than
cash flows. We therefore use earnings as a proxy for payoffs and examine theinfor-
mation in interest-rate changes on subsequent earnings. In a robustness section, we
examine the sensitivity of our results to measurement issues of earnings (for exam-
ple, due to conservative accounting).

CARVoOl. 20 No. 4 (Winter 2003)



782 Contemporary Accounting Research

Methodology

To examine the information in interest-rate changes on subsequent earnings, we
run time-series regressions of the cross-sectional mean of unexpected earnings on
the unexpected change in interest rates. \We run separate regressions for unexpected
earningsin the year of the interest rate change (t = 0) and in each of the subsequent
fiveyears(t =1, 2, ... , 5). Because our data cover the period from 1964 through
2001, the number of observations for the regression of unexpected earningsin year
t on the unexpected change in interest ratesin year 0is 38 —t.

We estimate the cross-sectional mean of unexpected earnings in year t
(UE[E]) using the following approach. First, we construct a set of instruments for
expected earnings based on information that is available at the beginning of the
interest-rate-change year. Next, using the full-panel data sample, we regress earn-
ingsin year t (deflated by book value at the beginning of year 0) on the instruments
for expected earnings. Finally, for each of the 38 — t years, we calculate the mean
value of the regression residual across al firmsin that year. This approach allows
us to use firm-specific information in estimating an economy-wide variable (mean
unexpected earnings), which is likely to improve precision.

We use the same steps in estimating the unexpected change in interest ratesin
year 0 (UE[Arg]). Specifically, using the full-panel data sample, we regress the
change in the one-year interest rate on the instruments for expected earnings. Then,
for each sample year, we estimate the unexpected change in interest rates as the
mean value of the regression residual across al firmsin that year. This approach is
likely to remove much of the expected component of the interest-rate change
because, as discussed below, the instruments for expected earnings include interest
rates of different maturities, measured at the beginning of the interest-rate-change
year. We orthogonalize UE[Ar ] with respect to al the instruments for expected
earnings to mitigate potential biases. Skipping this step could result in unpredict-
able biases if the measurement error in the interest-rate variable is correlated with
any of the instruments for expected earnings.

An alternative approach (which we also conducted) regresses earnings on the
instruments for expected earnings and on the proxy for the change in interest rates
in the same stage. However, the t-statistics from such regressions are likely to be
inflated due to cross-sectional correlation in the residuals, and indeed the t-statis-
tics obtained were substantially larger than those reported below. Under the
approach here, in contrast, the t-statistics for the second-stage time-series regression
(which isthefocus of the analysis) are not affected by any cross-sectional correlation
in the residuals. Moreover, because we orthogonalize the explanatory variable of
the second stage with respect to the instruments in the first stage, our approach is
essentially equivalent to the one-step approach in terms of the estimated second-
stage coefficients (but the t-statistics are substantially smaller).6

We specify the following instruments for expected earnings: (1) earningsin
the year prior to the interest-rate change (E_1); (2) the book value of common
equity at the beginning of the year of the interest-rate change (CE_,); (3) the market
value of common equity at the beginning of the year of the interest rate change
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(MVCE_,); (4) the term structure of interest rates at the beginning of the interest-
rate-change year as proxied for using the 1-, 5-, and 10-year rates (r1_,, r5_;, and
r10_,, respectively); (5) the growth rate in the industrial production index in the
year prior to the interest-rate change (EA_;); and (6) therate of inflation in the year
prior to the interest-rate change (INF_,). The justification for these instruments is
asfollows.

Many studies have established that earnings, book value, and market value of
equity contain information about future earnings incremental to each other (for a
review of this literature, see Kothari 2001). We therefore specify earningsin the
year prior to the interest-rate change and the book and market values of common
equity at the beginning of the interest-rate-change year as instruments for subsequent
earnings.

If changes in interest rates are associated with future earnings, then past
changesin interest rates should be associated with current and future earnings. We
therefore control for the levels of the 1-, 5-, and 10-year interest rates at the begin-
ning of the year. We include all three rates because we examine earnings several
years into the future, and also since the slope of the term structure contains infor-
mation about expected economic growth (e.g., Fama and French 1989).

We include proxies for economic activity and inflation because expected profits
vary over the business cycle, and nominal measures of economic activity (such as
earnings) are affected by inflation. Consistent with previous studies (e.g., Fama
1990), we use the growth rate in the total industrial production index as a proxy for
economic conditions, and we measure inflation as the rate of change in the con-
sumer price index.”

We deflate all the firm-specific variables by the book value of common equity
at the beginning of the interest-rate-change year.8 To ensure that the deflation of
these variables does not induce bias, we include the deflation factor (that is, the
inverse of the book value) as an additional explanatory variable.

The first-stage earnings regression model is:

E, E, MVCE,
— =+ +
CE, JoTA1EE, "2 CcE,

+ a3r1_l + 0{4r5_1 + a5r10_l + aeEA_l

+a7INF_; + aBC—é——l +g, (D)

fort=1, 2, ..., 5, and the second-stage model is:
UE[E/CE_q] =B + BiUE[Ar(] + ¢, 2

fort=1,2,...,5, whereall variables are measured as described above.

Empirical results

The empirical analysis covers all firm-year observations on the combined
COMPUSTAT (Industry and Research) files for any of the 38 years from 1964

CARVoOI. 20 No. 4 (Winter 2003)



784 Contemporary Accounting Research

to 2001 that satisfy the following requirements: (1) the company was listed on
the New York Stock Exchange (NY SE) or American Stock Exchange (AMEX);
(2) the company was not a financial institution (SIC codes 6000—6999); (3) the
company’s fiscal year ended in December; and (4) the book value of common
equity at the beginning of the interest-rate-change year (that is, CE_4, the deflator
in the first-stage regressions) is positive.9 Financial firms are omitted because their
revenues and expenses are directly affected by changes in interest rates, and conse-
quently the sensitivity of earningsto changesin interest ratesislikely to be different
from that of industrial firms.10 The restriction of a December fiscal year-end is set
since, as discussed above, our empirical approach involves cross-sectional aggrega-
tion. The measurement of the variables is described in appendix 2.

Table 1 presents the first-stage regressions that are used to measure unex-
pected earningsin years 0 through 5.11 The instruments for expected earnings have
the expected sign and are highly significant — in particular, past earnings (E_;)
and the market value of common equity (MVCE_,).12 Past earnings are especialy
significant in the near-future regressions, while the market value is highly signifi-
cant for al six years. The high significance of past earnings and market value con-
firms the advantage of using firm-specific information in estimating economy-wide
measures of unexpected earnings. In a similar vein, we estimate the first-stage
regression for the change in interest rates (results not reported).

Next we calculate the cross-sectional means of the residuals from the first-
stage panel data regressions, and run the second-stage time-series regressions of
mean unexpected earnings in year t (the annual average residual from the earnings
regression) on the unexpected change in interest ratesin year O (the annual average
residual from the change in interest rates regression). As reported in panel A of
Table 2, the estimated coefficient on the unexpected change in interest rates (3;) is
positive and significant for the current (t = 0) and subsequent year (t = 1) and is
insignificant for the yearst = 2, 3, 4, and 5. These results indicate that unexpected
changesin interest rates should revise expectations of current and near-future earn-
ingsin the direction of the interest-rate change.

For most nonfinancial companies, the only direct effect of increasesin interest
ratesis an increase in net interest expense (that is, interest expense minus interest
income). Thisimplies a negative effect on net income (net income equal s operating
income minus net interest expense), but the empirical relationship in panel A is
positive. To distinguish the direct effect on interest expense from the indirect
(information) effect on operating income, we rerun the analysis substituting oper-
ating income and net interest expense for net income. In the first-stage regressions,
we use the same instruments as for expected earnings, except that we now decom-
pose earnings and book value into the related operating and financing components.

The second-stage results for operating income (net interest expense) are
reported in panel B (panel C) of Table 2. As shown, changes in interest rates are
positively and strongly related to subsequent operating income (t = 0 and 1) and
net interest expense (t = 0, 1, and 2). However, the change in net interest expenseis
substantially smaller than the change in operating income (compare the 3; coeffi-
cients from panel B with the corresponding coefficients in panel C), which
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TABLE 1 (Continued)

Notes:

t-statistics are reported below the coefficient estimates.

E = earnings (comprehensive net income to common equity);
CE = the book value of common equity;

MVCE = the market value of common equity;

rlandr5 = theartificial yield on treasury discount bonds with 1 and 5 years to maturity,

respectively;
r10 = theyield on constant-maturity treasury bonds with 10 years to maturity;
EA = the growth rate in the industrial production index during the year;
INF = therate of inflation during the year; and
n = the number of firm-year observations in the pooled time series and

cross-sectional regressions.

explains the positive relation with net income (in panel A). We thus conclude that,
for nonfinancial firms, the effect of changes in interest rates on expected operating
income is on average stronger than the (offsetting) effect on net interest expense.

The positive relationship between changes in interest rates and operating
income could be due to a positive effect on revenues or a negative effect on operat-
ing expenses. We next rerun the analysis substituting revenues and operating
expenses for operating income. In the first-stage regressions, we use the same
instruments as for expected operating income, except that we now decompose
operating income into revenues and operating expenses. The results of the second-
stage regressions are presented in Table 3. Similar to the operating—financing
decomposition, we observe positive relations for both revenues and expenses, but
the coefficients on revenues are larger. Thus, unexpected changes in interest rates
should revise expectations of current and near-future revenues, expenses, and earn-
ingsin the direction of the interest-rate change.

4. Interest rates and equity value

Primary analysis

The results of the previous section suggest that changes in interest rate have a pos-
itive effect on expected payoffs to holding stocks. They do not reveal, however, the
extent to which the change in expected payoffs offsets the negative discount-rate
effect. We next investigate the net effect of changes in interest rates on equity
value. To thisend, we refer to the residual income valuation model (see appendix 1),
which expresses equity value as the sum of current book value and discounted
expected risk-adjusted residual earnings (that is, earnings in excess of required
earnings on the book value of the investment involved in generating the earnings).
Under this model, changes in interest rates may affect value by changing either
expected residual earnings or the rate at which the residua earnings are discounted.13
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TABLE 2

Time-series regressions of mean unexpected earnings (panel A), mean unexpected operating
income (panel B), and mean unexpected net interest expense (panel C) on unexpected
changesin interest rates

Panel A: Unexpected earnings, UE[E;/CE_4] = By + B{UE[Arg] + ¢

t Bo t(Bo) B1 t(B1) R2 n

0 0.001 0.473 1.015 5.275 0.436 38
1 0.002 0.322 0.835 2.406 0.142 37
2 0.002 0.361 0.154 0.399 0.005 36
3 0.002 0.374 -0.140 -0.388 0.005 35
4 0.000 0.047 —-0.466 -1.029 0.032 34
5 -0.001 -0.136 -0.639 -1.449 0.063 33

Panel B: Unexpected operating income, UE[OI;/CE_4] = B¢ + B1UE[Arg + &

t Bo t(Bo) B1 t(B1) R2 n
0 0.001 0.206 1.089 6.021 0.502 38
1 0.001 0.107 1.056 2.989 0.203 37
2 0.001 0.166 0.381 0.902 0.023 36
3 0.001 0.208 0.064 0.156 0.001 35
4 0.000 -0.003 -0.241 -0.483 0.007 34
5 -0.001 -0.086 -0.541 -1.115 0.039 33

Panel C: Unexpected net interest expense, UE[NIE,/CE_,] = By + B, UE[Arg + &

t Bo t(Bo) B1 t(B1) R? n

0 -0.001 -0.740 0.083 1.679 0.073 38
1 -0.001 -0.693 0.255 3.564 0.266 37
2 -0.001 -0.457 0.270 2.703 0.177 36
3 0.000 -0.196 0.166 1.379 0.055 35
4 0.000 0.010 0.132 0.958 0.028 34
5 0.000 0.119 0.090 0.597 0.011 33

Notes:

UE][.] = the cross-sectional mean (that is, the economy-wide value) of the unexpected
component of the variable in brackets;

E = earnings (comprehensive net income to common equity);

CE = thebook value of common equity;

Ol = operating income;

Ar = the change in the one-year risk-free interest rate during the year; and
NIE = net interest expense.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).
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TABLE 3
Time-series regressions of mean unexpected revenues (panel A) and mean unexpected
operating expenses (panel B) on unexpected changes in interest rates

Panel A: Unexpected revenues, UE[REV,/CE_{] = Bq + B1UE[Arg + &

t Bo t(Bo) B1 t(B1) R2 n

0 -0.007 -0.534 4.225 5.021 0.412 38
1 -0.010 —-0.406 7.701 4.613 0.378 37
2 -0.009 -0.241 3.407 1.350 0.051 36
3 -0.007 -0.182 0.858 0.302 0.003 35
4 -0.011 -0.243 -1.001 -0.315 0.003 34
5 -0.019 -0.338 -3.224 -0.815 0.021 33

Panel B: Unexpected operating expenses, UE[OE/CE_1] = By + B1UE[Ar] + €

t Bo t(Bo) B1 t(B1) R? n

0 -0.008 -0.690 3.075 3.980 0.306 38
1 -0.011 -0.528 6.687 4,700 0.387 37
2 -0.009 -0.291 2.996 1.371 0.052 36
3 -0.009 -0.249 0.694 0.274 0.002 35
4 -0.011 -0.267 -1.003 -0.353 0.004 34
5 -0.019 -0.364 -2.720 -0.770 0.019 33

Notes:

UE][.] = the cross-sectional mean (that is, the economy-wide value) of the unexpected
component of the variable in brackets;

REV = revenues,

CE = the book value of common equity;

Ar = the changein the one-year risk-free interest rate during the year; and

OE = operating expenses.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).

Because they have a positive effect on the discount rate, changes in interest rates
may have a non-negative effect on equity value only if their effect on expected
residual earnings is positive and large enough to fully offset the discount-rate effect.
Accordingly, we investigate the relationship between changes in interest rates and
subsequent residual earnings.

To preface the analysis, we first replicate the research on stock returns and
interest rates for our sample. Monthly excess returns (over the risk-free interest
rate) for a value-weighted portfolio of all NY SE and AMEX stocks from 1964 to
2001 are regressed on contemporaneous changes in interest rates. Four measures
of interest rates are used: the artificial yields on treasury discount bonds with 1 and
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5 years to maturity, and the yields on constant maturity treasury bonds with 10 and
30 years to maturity.14 It is assumed in these regressions that the expected change
in interest rates during the month is zero. To examine whether this assumptionisa
reasonabl e approximation, we also regress the excess market return on the unex-
pected change in the one-year treasury rate, estimated using the one-year rate at the
end of the month and the term structure at the beginning of the month.

The results are reported in Table 4. Because the mean values of changesin
interest rates are relatively small, the intercepts approximate the average monthly
market risk premium over the risk-free rate (about 6 percent annually). The results
for the total and unexpected change in the one-year interest rate are similar, indi-
cating that changes in interest rates are largely unexpected. The slope estimates are
negative for all maturities (and significantly so): stock returns, in the aggregate, are
negatively related to changes in interest rates. Is this relationship consistent with
fundamental s?

To examine the information in interest-rate changes about expected residual
earnings, we reestimate the two-stage model described in section 3, substituting
residual earnings for earnings. Panel A of Table 5 reports the second-stage estima-
tion results. The estimated coefficient on the unexpected change in interest rates
(By) ispositive and significant for the current year (t = 0) but negative for all subse-
quent years (significant for t = 2 and 3).

To assess the overall effect of changes in interest rates on expected residual
earnings, we reestimate the first- and second-stage regressions substituting the sum
of residual earningsin years 0 through t for residual earningsin year t. Panel B of
Table 5 reports the results of the second-stage regressions. As shown, the slope
coefficient in the second-stage regressions is negative from t = 2, and significant
fromt = 4. These results indicate that the positive current-year effect only partially
offsets the negative future-years effect, and so the overall effect of changesin inter-
est rates on subsequent residual earnings is negative.

These findings are consistent with the negative association between changesin
interest rates and stock returns. Interest rates are negatively related to stock prices
not only because they have a positive effect on the discount rates used in the (market)
capitalization of residual earnings, but also because they are negatively related to
residual earnings.

Residual operating income and residual interest expense

In the previous section, we showed that changes in interest rates are negatively
related to subsequent residual earnings, and we interpreted this result as indicating
that interest-rate changes have a negative effect on equity value. This inference
assumes that the riskiness of residual earnings remains unchanged (see appendix 1).
However, to the extent that changes in interest rates trigger changes in financial
leverage, the riskiness of residual earningsis likely to change. In particular, if an
increase in interest rates leads to a decrease in financial leverage, then the riskiness
of residual earnings will decrease. Thus, the negative effect of interest-rate changes
on residual earnings documented in the previous section may not imply a negative
effect on expected risk-adjusted residual earnings.
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TABLE 4
Regressions of monthly excess market return on changes in interest rates

I ntercept Arl UE_4rl Ar5 Ar10 Ar30 R2 n

0.005 -1.513 0.035 456
2.320 -4.072

0.005 -1.580 0.038 456
2.193 -4.247

0.005 -2.516 0.050 456
2.378 -4.870

0.005 -3.824 0.072 456
2434 -5.936

0.006 -3.431 0.057 297
2.510 —-4.242

Notes:

t-statistics are reported below the coefficient estimates. The dependent variable, excess
market return, is the difference between the monthly value-weighted return
including all distributions on NY SE and AMEX firms and the yield (bid—ask
average) on the one-month treasury issue at the beginning of the month.

ArlandAr5 = themonthly changein the artificial yield on treasury discount bonds with
1 and 5 years to maturity, respectively;

UE Arl = the unexpected change during the month in the one-year treasury rate
calculated using the one-year rate at the end of the month and the term
structure at the beginning of the month; and

Ar10 and Ar30 = the monthly changein the yield on constant-maturity treasury bonds with
10 and 30 years to maturity, respectively.

The period covers January 1964 through December 2001; the 30-year rateis available only
since March 1977.

To address this concern, we examine the effect of changes in interest rates on
the values of operations and net financial obligations separately. Specifically, we
reestimate the two-stage regression model with residual operating income (operat-
ing income minus the book value of net operating assets charged by the risk-free
rate) and residual interest expense (net interest expense minus net financing debt
times the risk-free rate).1S In contrast to residual earnings, the riskiness of residual
operating income and residual interest expense is not directly affected by changes
in financial leverage. We focus on the effect on cumulative residual operating
income and cumulative residual interest expense. The results of the second-stage
regressions are reported in Table 6.

It is evident that unexpected changes in interest rates are negatively related to
unexpected residual operating income over the six years (panel A, thet = 5 regres-
sion). Thus, increases in interest rates indicate smaller residual operating income
and larger discount rates, both implying a negative effect on the value of operations.
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TABLES
Time-series regressions of economy-wide unexpected residual earnings on unexpected
changesin interest rates

Panel A: Unexpected residual earningsin year t, UE[RE;/CE_] = Bo + B1UE[Arg + &

t Bo t(Bo) B1 t(B1) R2 n

0 0.001 0.494 1.058 5.300 0.438 38
1 0.002 0.358 -0.304 -0.886 0.022 37
2 0.002 0.451 -0.842 -2.502 0.156 36
3 0.001 0.259 -0.828 -2.326 0.141 35
4 -0.001 -0.198 -0.710 -1.430 0.060 34
5 -0.002 -0.208 -0.538 -1.024 0.033 33

Panel B: Unexpected cumulative residual earnings from year 0 through year t,

UE[Z;REJ’/CE—J =By + BUE[Arg] +¢

t Bo t(Bo) B t(B1) R2 n

0 0.001 0.494 1.058 5.300 0.438 38
1 0.003 0.412 0.659 1.235 0.042 37
2 0.005 0.449 -0.287 -0.378 0.004 36
3 0.006 0.423 -0.887 -0.977 0.028 35
4 0.003 0.196 -2.000 -1.847 0.096 34
5 0.002 0.099 -2.838 -2.632 0.183 33

Notes:

UE[.] = the cross-sectional mean (that is, the economy-wide value) of the unexpected
component of the variable in brackets,

RE = residual earnings, calculated as comprehensive income to common equity minus
the one-year risk-free interest rate at the beginning of the year multiplied by the
book value of common equity (CE) at the beginning of the year; and

Ar = the change in the one-year risk-free interest rate during the year.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).

In contrast, the overall effect of changes in interest rates on residual interest
expense is insignificant (panel B, thet = 5 regression). Since the mean value of
residual interest expenseisvery small (0.2 percent of the book value of equity), the
discount-rate effect on the value of net financing debt is also likely to be small
(zero divided by any nonzero number is zero).16 Therefore, we conclude that the
change in the value of debt is substantially smaller (in magnitude) than the change
in the value of operations, consistent with the results of the residual earnings analysis
inTable5.
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TABLE6

Time-series regressions of mean unexpected cumulative residual operating income
(panel A) and unexpected cumul ative residual interest expense (panel B) on unexpected
changesin interest rates

Panel A: Unexpected cumulative residual operating income from year 0 through year t,

UE[ZL ROI j/CE_l} =By + BUE[Arg) +¢

t Bo t(Bo) B1 t(B1) R? n

0 0.001 0.269 1.160 6.082 0.507 38
1 0.002 0.242 0.302 0.575 0.009 37
2 0.003 0.308 -0.991 -1.373 0.053 36
3 0.003 0.241 -1.963 -2.237 0.132 35
4 0.000 -0.021 -2.787 -2.438 0.157 34
5 -0.002 -0.123 -3.325 -2.737 0.195 33

Panel B: Unexpected cumulative residual interest expense from year O through year t,

UE[Z; RNI Ej/CE_l} =By + BLUE[Ar] +¢

t Bo t(Bo) B1 t(B1) R? n
0 0.000 -0.691 0.090 1.937 0.094 38
1 -0.001 -0.643 -0.289 -2.616 0.164 37
2 -0.001 -0.520 -0.681 -3.513 0.266 36
3 -0.002 -0.474 -0.933 -2.907 0.204 35
4 —-0.003 -0.468 -0.792 -1.696 0.083 34
5 -0.004 -0.464 -0.573 -1.029 0.033 33

Notes:

UE[.] = the cross-sectional mean (that is, the economy-wide value) of the unexpected

component of the variable in brackets;

8

residual operating income, calculated as operating income minus the one-year
risk-free interest rate at the beginning of the year multiplied by the book value of
net operating assets at the beginning of the year;

CE = thebook value of common equity;
Ar
RNIE

the change in the one-year risk-free interest rate during the year; and

residual interest expense, calculated as net interest expense minus the one-year
risk-free interest rate at the beginning of the year multiplied by the book value of
net financing debt at the beginning of the year.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).
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Profitability, excess profitability, and growth
Residual earningsin year t can be decomposed as follows:

RE; = B —ri_1 xCE_4
= (ROCE{ —r_9) X CE
= (ROCEt— rt_l) X GROVVTH_]_’t_l X CE_l,

where ROCE; = E;/CE; _ ; is return on common equity in year t; ry  ; is the risk-
free spot rate at the beginning of year t; ROCE; — r; _ 1 isexcess profitability in year t;
and GROWTH_; ;1 = CE; _ 1/CE_; isone plusthe growth rate in the book value of
common equity from the beginning of the interest-rate-change year (time —1)
through the beginning of year t (timet — 1). Thus, changes in interest rates may
revise expectations of residual earnings by changing expected excess profitability,
expected growth, or the covariance between them. Changes in excess profitability
could be due to changes in profitability or in the expected spot rate. In this section,
we examine the information in interest-rate changes about these determinants of
residual earnings.

We use the same two-stage approach developed in section 3. Table 7 presents
estimation results for the second stage. As shown in panel A, unexpected changes
in interest rates in year O are positively and significantly related to unexpected
ROCE in years 0 and 1 and insignificantly related to unexpected ROCE in years 3, 4,
and 5. Moreover, the coefficient for year O is approximately one, suggesting that
changes in the one-year interest rate are fully offset by a corresponding change in
ROCE in the same year. In contrast, excess ROCE in panel B is negatively related
to changesin interest ratesin al future years (significant relationsfor t = 2, 3, and 4).
The regressions in panel C, which examine the information in changes in the one-
year spot rate for its future levels, help explain these results. Changes in interest
rates are on average more permanent than changes in profitability (compare the 3;
coefficients in panel C with those in panel A), and are therefore negatively related
to subsequent excess profitability (in panel B).

In panel D of Table 7, we report the results for cumulative growth. Unexpected
cumulative growth in book value for t = 1, 2, and 3 is positively and significantly
related to unexpected changes in interest rates in year 0. This is not surprising.
Growth in common equity may be related to ROCE, which is positively related to
changes in interest rates. Thus, the positive relationship between changes in inter-
est rates and unexpected earnings documented in Table 2 is due to positive effects
on both profitability and growth in book value.

Distinguishing effects of real interest rates and expected inflation

According to Fisher 1930, changes in nominal interest rates are due to changesin
expected inflation or in the real rate of interest. Section 2 indicates that changesin
interest rates due to changes in expected inflation may have different effects on
expected current and future earnings from those due to changes in the real rate of
interest. To distinguish the two effects, therefore, we decompose the unexpected
changein nominal ratesinto expected inflation and real rate components, and rerun
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TABLE 7
Time-series regressions of mean unexpected values of determinants of residual earnings on
unexpected changesin interest rates

Panel A: Unexpected profitability in year t, UE[ROCE;] = By + B{UE[Ard + €

t Bo t(Bo) B1 t(B1) R2 n

0 0.001 0.473 1.015 5.275 0.436 38
1 0.002 0.383 0.631 2.083 0.110 37
2 0.002 0.425 -0.009 -0.030 0.000 36
3 0.001 0.371 -0.286 -1.143 0.038 35
4 0.000 0.004 -0.418 -1.504 0.066 34
5 -0.001 -0.170 -0.359 -1.424 0.061 33

Panel B: Unexpected excess profitability in year t,
UE[ROCE; —ry_ 1] = Bo + B{UE[Arg + ¢

t Bo t(Bo) B1 t(B1) R2 n

1 0.002 0.389 -0.340 -1.120 0.035 37
2 0.002 0.470 -0.784 -2.914 0.200 36
3 0.001 0.237 -0.713 —-2.654 0.176 35
4 -0.001 -0.201 -0.564 -1.720 0.085 34
5 -0.001 -0.221 -0.329 -1.027 0.033 33

Panel C: Unexpected spot rate at t — 1, UE[r; _ 1] = Bo + B,UE[Arg] + €

t Bo t(Bo) B1 1By R? n

1 N/A N/A 1.000 N/A N/A N/A
2 0.000 0.008 0.784 4.419 0.365 36
3 0.000 0.157 0.440 2,014 0.109 35
4 0001 0.332 0.137 0.641 0.013 34
5 0.000 0.148 -0.043 -0.202 0.001 33

Panel D: Unexpected cumulative growth in book value from —1 throught - 1,
UE[GROWTH_; { _ 4] = Bp + B1UE[Ar(] + &

t Bo t(Bo) B1 t(B1) R2 n

1 -0.001 -0.303 1.061 4.642 0.381 37
2 -0.001 -0.155 1.330 2.287 0.133 36
3 0.000 0.026 1.568 1.804 0.090 35
4 0.003 0.160 1.409 1277 0.048 34
5 0.004 0.189 0.447 0.316 0.003 33

(Thetableis continued on the next page.)

CARVol. 20 No. 4 (Winter 2003)



Changesin Interest Rates, Earnings, and Equity Values 795

TABLE 7 (Continued)

Notes:

UE[] = the cross-sectional mean (that is, the economy-wide value) of the unexpected
component of the variable in brackets;

ROCE = return on common equity, calculated as earnings divided by the book value
of common equity at the beginning of the year;

CE = the book value of common equity;

r = the one-year risk-free interest rate;

Ar = thechangeinr during the year; and

GROWTHij = one plus the comulative growth in CE fromi toj.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).

the regressions. We measure expected inflation using the mean expected growth in
the consumer price index over the next 12 months from the Livingston survey.1?
We use this series to estimate the change in the expected inflation and real rate
components of the one-year interest rate. Next, to remove the expected component
of these variables, we orthogonalize them with respect to the first-stage instruments.

Table 8 presents the results of estimating the following second-stage equation
with the cross-sectionally averaged variables:

UE[ZLREJ- / CE_J =By + BLUE[Arrg] + BAE[AEINF] + & 3

fort=0,1, 2, 3, 4, 5, where UE[Arrg] (UE[AEINFg]) measures the unexpected
change in the real rate (expected inflation) component of the one-year interest rate
during year 0.

The overall effect of changes in expected inflation and real rates on residual
earnings is negative (the t = 5 regression). Because the discount-rate effect of both
changes is also negative, we conclude that changes in interest rates have a negative
effect on equity value independent of whether they are due to changes in expected
inflation or changes in real rates. However, compared with real rates, changesin
expected inflation have arelatively delayed, less negative, and less significant rela-
tionship with expected residual earnings.18

Robustness checks
Controlling for economic activity

Changes in interest rates may be proxying for changes in economic activity, as
suggested by Fama 1981 and Geske and Roll 1983. To examine the incremental
information in interest-rate changes about future residual earnings over that fore-
casted by changes in economic activity, we next control for the unexpected change
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TABLES8
Time-series regressions of mean unexpected cumulative residual earnings on unexpected
changes in expected inflation and real interest rates

UE[ZL REI./CE_J = By + BLUE[ArTo] + B,UE[AEINF] + &

t Bo t(Bo) B1 t(B1) B2 t(B2) R2 n

0 0.002 0.501 0.994 4.163 1234 3.038 0442 38
1 0.003 0.437 0.325 0.512 1.483 1.483 0.068 37
2 0.005 0.458 -0.517 -0.566 0.285 0.196 0011 36
3 0.006 0.423 -0.988 -0.901 -0.642 -0.373 0029 35
4 0.004 0.240 -2.605 -2.037 -0.463 -0.228 0119 34
5 0.002 0.115 -3.075 -2.383 -2.216 -1.054 0.186 33
Notes

UE[.] = the cross-sectional mean (that is, the economy-wide value) of the unexpected

component of the variable in brackets;

RE = residual earnings, calcul ated as comprehensive income to common equity minus
the one-year risk-free interest rate at the beginning of the year multiplied by the
book value of common equity (CE) at the beginning of the year;

Arr = the change in the one-year risk-free real interest rate during the year; and
AEINF = the change in expected inflation during the year.

The unexpected component of each variable is calculated using the residual from a
regression of the variable on instruments for its expected value (see section 3).

in economic activity during the interest-rate-change year. We measure the unex-
pected change in economic activity (UE[AEA)]) as the cross-sectional mean resid-
ual from a panel data regression of the rate of change in the total industrial
production index during the year (which proxies for economic activity) on the first-
stage instruments from section 3.

In Table 9, we report estimation results for the following second-stage equation:

UE[Z;REJ / CE—J =Bo+ BUE[Arq] + BUE[AEA] +& @)

fort=0, 1, 2, 3, 4, and 5. Residual earnings in the current and near term (t =0 and 1)
are positively related to economic activity, as would be expected: firms' values
increase in good economic conditions, and positive effects on residual earnings
provide collaboration. A comparison of the coefficients in Table 9 with those in
Table 5 reveals that, once changes in economic activity are controlled for, changes
in interest rates appear to have an even more negative effect on expected residual
earnings.
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TABLE9
Time-series regressions of mean unexpected cumulative residual earnings on unexpected
changesin interest rates, controlling for unexpected changes in economic activity

UE[Z; REi/CE—l} =Bo + BUE[Arq] + BUEIAEA]] +¢

t  Bo t(Bo) B1 t(B1) B2 t(B2) R2 n

0 0.001 0.364 0.620 2.843 0.322 3.393 0577 38
1 0.002 0.301 -0.181 -0.321 0.740 2.910 0233 37
2 0.004 0.360 -1.216 -1.444 0.822 2.154 0127 36
3 0.004 0.344 -1.792 -1.734 0.784 1.688 0108 35
4 0.002 0.148 -2.554 -2.017 0.481 0.854 0117 34
5 0.000 0.020 -3.773 -3.019 0.798 1.417 0234 33
Notes:

UE[.] = thecross-sectional mean (that is, the economy-wide value) of the unexpected

component of the variable in brackets;

RE = residual earnings, calculated as comprehensive income to common equity minus
the one-year risk-free interest rate at the beginning of the year multiplied by the
book value of common equity (CE) at the beginning of the year;

Ar = the change in the one-year risk-free interest rate during the year; and
AEA = therate of change in the total industrial production index during the year.

The unexpected component of each variableis calculated using the residua from a
regression of the variable on instruments for its expected value (see section 3).

Accounting conservatism

In any investigation involving average future realizations as an indication of expec-
tations, survivorship biasis a potentia problem, and the problem worsens the fur-
ther in the future one investigates. We thus limit our investigation to five years
ahead.19 Truncating the future raises an additional issue, however. To the extent
that interest-rate changes are associated with investment, the regression estimates
may be biased due to conservative accounting, which reduces earnings during the
early yearsfollowing investments and increases them subsequently.20 We therefore
rerun the analysis excluding firms that typically apply conservative accounting. We
use three variables to identify such firms: (1) theratio of research and devel opment
(R & D) plus advertising expenses to sales in the year prior to the interest-rate
change; (2) the price-to-book ratio at the beginning of the year of the interest-rate
change; and (3) the rate of growth in book value in the year prior to the interest-
rate change. R & D and advertising costs are expensed as incurred, so firms with
high levels of R & D and advertising costs are more strongly affected by conserva-
tive accounting. High price-to-book ratios are indicative of conservative accounting
because assets are excluded from the balance sheet. Growth serves as a filter
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because conservative accounting has a greater effect on earnings during growth
periods.

Accordingly, we reestimate the regressions excluding all firm-year observa-
tionsfor which R & D and advertising were more than 2 percent of sales, the price-
to-book ratio was above the 75th percentile in each year, or growth in net operating
assets was greater than 20 percent. The results were similar to those obtained with
the full sample. We obtained similar results also when excluding firm-year obser-
vationswith any R & D or advertising expense, and for all price-to-book quartiles.
Hence, we conclude that our inferences are not due to the effects of conservative
accounting.

Alternative measurements

In al the analyses thus far, we have focused on the change in the one-year interest
rate. This choice makes it easier to interpret the results because we measure earn-
ings and profitability using annual data. To check the sensitivity of the results to
the use of alternative interest rates, we rerun the analyses measuring the change in
interest rates using each of the following three variables instead of the changein the
one-year rate: (1) the change in the five-year spot rate; (2) the change in theyield on
constant maturity treasury bonds with 10 years to maturity; and (3) the difference
between the one-year treasury rate at the end of the year and the corresponding for-
ward rate at the beginning of the year. In all cases, we obtain results similar to
those reported.

To construct the second-stage variables, we calculated the cross-sectional
means of the residuals from the first-stage panel data regressions. This approach
assigns the same weight to each firm. To check the robustness of the results, we
rerun all the analyses using cross-sectional weighted means of the first-stage resid-
uals. That is, each residual is given a weight proportional to the value of a weight
variable. We use three alternative weight variables. the market and book values of
equity, and the book value of total assets, measured at the beginning of the interest-
rate-change year. In al cases, we obtain results similar to those reported above.

5. Conclusion and discussion

This paper has examined the rel ationship between changes in interest rates, earnings,
and equity value. Changes in interest rates are positively related to unexpected earn-
ings, but this effect only partially offsets the negative value effect of the change in
required returns. Hence, the overall effect of changes in interest rates on equity
value is negative, consistent with the negative correlation between changesin
interest rates and stock returns.

The analysis yields further interesting insights. Interest rates are positively
related to revenues, operating expenses, and net interest expense, but the effect on
revenue is the dominant one. Also, an increase in the one-year interest rate predicts
asimilar increase in same-year profitability, but the change in profitability is less
persistent than the interest-rate change. Consequently, changes in interest rates are
negatively related to subsequent excess profitability and residual earnings. These
findings have implications for practitioners and researchers who forecast or use
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forecasts of earnings for equity valuation, performance evaluation, or other objec-
tives. Changes in interest rates convey information about subsequent revenues,
expenses, earnings, and profitability, and should therefore be incorporated in such
analyses.

The negative relationship between changes in interest rates and residual earn-
ingsisnot due to interest rates proxying for economic activity; after controlling for
changes in economic activity, the relationship becomes even more negative. In
addition, the directional effects are similar for changes in the expected inflation
and real components of nominal interest rates. Accordingly, our analysis indicates
that, contrary to the traditional view, equities do not provide a complete hedge
against changesin inflation (nor against changesin real interest rates).

Our tests cover only five years after the interest-rate change, so the inference
that the effect on future residual earnings is negative is made with some reserva-
tion.21 We expect that, as firms make new investments, they would do so to cover
the hurdle rates demanded by the changed interest rates. Accordingly, one can
interpret the negative relationship between changes in interest rates and residual
earnings over the subsequent five years as being due to the effect on investment in
place.22 This inference is supported by the pattern of the relationship between
residual earnings and interest rates. Between years 2 and 5 after the interest-rate
change, the effect on residual earnings becomes gradually weaker, consistent with
the increase in the proportion of new investments (which do not generate negative
residual earnings).

The results are for all firms, on average. In the vein of Bernard 1986, further
research may find varying sensitivities to changes in expected inflation and real
interest rates among firms. For example, the negative effect of changes in expected
inflation on subsequent residual earnings may be delayed for firms with mostly
fixed costs, which reflect inflation with alag. On the other hand, such firms typi-
cally have many long-term assets in place, which are costly to reallocate in
response to interest rate shocks. Future research may also decompose earnings to
identify which components are particularly sensitive to interest-rate changes (for
example, cost of goods sold; selling, general, and administrative; or income taxes)
and in which circumstances. Such research would broaden our knowledge of the
association between changes in interest rates and value drivers and help in the
application of fundamental valuation techniques to specific firms.

Appendix 1: Valuation models and stochastic interest rates

The dividend discount model prices expected dividends at the present date, t, on
the basis of information at that date as

_ 2 E(d)+Cov(d,Q)
Pt= Z Ry :

T=t+1

where d; is net dividends (dividends plus share repurchases and minus share
issues) paid in period T; R;; is the riskless return on a dollar invested from date t
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through date t (one plus the risk-free rate of return, ri;), which captures the time
value of money; E; and Cov; are expectations and covariances, respectively, from a
fixed set of beliefs at date t; and Q, isan index that captures the relative desirabil-
ity of payoffsin the different states of nature.23

Feltham and Ohlson (1999) show that the expression of price in terms of
expected dividends can be restated in terms of the current book value of common
equity (CE;), and the expected stream of future residual earnings (RE;, 7 > t).
Residual earnings are earnings (E) charged by the product of the beginning-of-
period book value and the (uncertain) risk-free spot rate, r (that is, RE; = E; -
r; CE; _ 1). Given clean-surplus accounting such that d, = E; — (CE; — CE; _ ¢) for
every state in which dividends are realized at each future date 7,

P, = CE, + Z B (RE) +CROV‘(RET’ QT),

T=t+1

tr

provided that E¢(CE;)/R; - 0asT — oo,

Both models accommodate stochastic interest rates. The denominator effect of
changes in interest rates reduces the present value of expected risk-adjusted divi-
dends or residual earnings. The numerator effect, on which we focus, changes the
levels of expected risk-adjusted dividends or residual earnings.24 We focus on
expected residual earnings. We assume that the only effect on the covariance term
is due to the change in the magnitude of residual earnings.2> Hence, the changein
the numerator is proportional to the change in expected residual earnings, and the
directional effect on the numerator isthe same as that on expected residual earnings.
In more standard terminology, we assume that changes in interest rates do not affect
the “risk premium” over the risk-free rate (or the discount for risk).26 In section 4,
we address the possibility of a change in the covariance due to achangein leverage
by examining effects on operations separately from effects on financial items.

Appendix 2: Notation and variables measurement
This appendix describes how the variables are measured.

Financial assets = cash and short-term investments (COMPUSTAT
#1) plus investments and advances — other (#32).
Financial liabilities = debt in current ligbilities (#34) plus long-term debt

(#9) plus preferred stock (#130) minus preferred
treasury stock (#227) plus preferred dividendsin
arrears (#242) plus minority interest (#38).
(Minority interest istreated as an obligation here;
for an aternative minority sharing treatment,
which considerably complicates the presentation,
see Nissim and Penman 2001. Tests show that the
treatment has little effect on the results.)
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Net financing debt = financia liabilities minus financial assets.

Common equity (CE) = common equity (#60) plus preferred treasury stock

Net operating assets
Net interest expense (NIE)

(#227) minus preferred dividends in arrears
(#242).

net financing debt plus common equity.

after-tax interest expense (#15 x (1 — marginal tax
rate)) plus preferred dividends (#19) minus after-
tax interest income (#62 x (1 — marginal tax rate))
plus minority interest in income (#49) minus the
change in marketabl e securities adjustment
(change in #238). (See the comment above
regarding the treatment of minority interest in the
calculation of financial obligations.)

Earnings (E, comprehensive = net income (#172) minus preferred dividends
net income) (#19) plus the change in marketable securities

adjustment (change in #238) plus the changein
cumulative tranglation adjustment (change in #230).

Operating income (Ol ) = net interest expense plus earnings.

Marginal tax rate = the top statutory federal tax rate plus 2 percent

average state tax rate. The top federal statutory
corporate tax rate was 52 percent in 1963, 50 percent
in 1964, 48 percent in 1965—67, 52.8 percent in
196869, 49.2 percent in 1970, 48 percent in
197178, 46 percent in 1979—-86, 40 percent in
1987, 34 percent in 1988—92, and 35 percent in
1993-2001.

Endnotes

1

Appendix 1 presents and discusses the model. This formulation, which applies the risk
adjustment to expected payoffs in the numerator, contrasts to traditional textbook
formulas where the risk adjustment is to the discount rate in the denominator. Risk-
adjusted discount rates lack an interpretation that is consistent with no arbitrage.

See, for example, Fama and Schwert 1977, Shiller and Beltratti 1992, Campbell and
Ammer 1993, and Domian, Gilster, and Louton 1996.

Lucas (1978) identifies a third determinant of nominal interest rates: arisk premium
for the covariance between inflation and consumption growth.

Ritter and Warr (2002) and Sharpe (2002) provide some support for the Modigliani and
Cohn 1979 conjecture.

Note also that cash flow from operations, unlike earnings or free cash flow, does not
reflect the cost of investment in fixed assets in any period.

Due to the aggregation, our estimated coefficients are not exactly identical to those of
the one-step approach, but the differences are very small.
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7. The consumer priceindex (all urban, al items) and the total industrial production
index were extracted from Standard & Poor’s DRI.

8. Thus, the coefficient on the book value of equity is no longer identifiable (it becomes
part of the intercept).

9. Thiscriterion resulted in aloss of approximately 1.9 percent of the observations. The
percentageis larger for the latter years (0.5 percent for 1964 through 1982 versus 3.2
percent for 1983 through 2001).

10. Studies have documented that interest rates play an important role in determining
financial sector stock prices (e.g., Flannery and James 1984; Ewing, Payne, and Forbes
1998).

11. Ineach of the panel data regressions, we delete observations for which any of the firm-
specific variables lie outside the 1 percent to 99 percent of the pooled distribution.

12. We note that the t-statistics from these regressions are likely overstated, especialy
those for the macro variables.

13. Changesin interest rates may also change the risk premium. However, we show below
that changes in the risk premium due to changes in leverage are not likely to affect our
inference.

14. Artificial yields on treasury discount bonds with one and five years to maturity are
extracted from the Fama and Bliss bond yield file in CRSP. Yields on treasury securities
at constant maturity of 10 and 30 years are extracted from Standard & Poor’s DRI.

15. Aswith the operating income model in section 3, we decompose residual earnings and
book value into the related operating and financing components.

16. In contrast, the mean value of residual operating income (residual earnings) is4.7
percent (4.5 percent) of the book value of equity.

17. Thisseriesisavailable on the Web site of the Federal Reserve Bank of Philadelphia
(http://www.phil .frb.org/files/liv/datai .html).

18. Thedelay in the negative effect is not surprising. In periods of inflation, revenues
increase contemporaneously with inflation while expenses increase with alag (e.g.,
depreciation and amortization, cost of goods sold due to existing inventory, prepaid
expenses).

19. Note also that the length of the time-series and hence the efficiency of estimation
decrease in the number of future years.

20. See Feltham and Ohlson 1995, Beaver and Ryan 2000, and Zhang 2000 for
explanations of how conservative accounting affects accounting profitability. Note that
accrual-accounting residual income valuation (which books investment to the balance
sheet) typically mitigates these problems that are extreme with discounted cash flow
analysis (which “expenses’ al investments). See Penman and Sougiannis 1998.
However, GAAP accounting applies cash accounting to expenditures on many
“intangible” assets.

21. Extending the analyses to more subsequent years would introduce unacceptable
survivorship bias.

22. Thisargument is perhaps more easily illustrated with bonds. An increase in interest
rates lowers the value of abond held today but does not affect the expected (zero)
excess return on a bond to be acquired at the changed interest rate in the future.
Similarly, an increase in interest rates resultsin a capital 10ss on investments now in
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place, but is not expected to cause firms to depart from the rule of choosing only those
future investments that are expected to cover their required return. In other words, the
effect of interest-rate changes on excess rates of return from the marginal investment is
different from that on the average investments that we document.

23. SeeHuang and Litzenberger 1988 (chapter 7) for a derivation and discussion of the
model.

24. Gode and Ohlson (2002) further model the incorporation of stochastic discount ratesin
accounting-based valuation models. But they model the discount rate, not the
numerator effect. Ang and Liu (2001) provide an earnings valuation model with
stochastic interest rates that have both numerator and denominator effects.

25. Thatis, we allow for a scale effect on the covariance, but not for other changesin the
distribution of RE. The scale effect is proportional to the change in expected RE
because Cov(a x RE;, (jr) =ax Cov(RE, dr).

26. One could envision accounting measurements such that “ conservative” earnings
measurement discounts for risk, and value is given by discounting certainty-equivalent
earnings, so measured, without a risk adjustment. See Ohlson 1999.
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