The Effects of Iniflation on
Commercial Banks

G. J. Sanfoni

EOPLE disagree about the effect of the recent
decline in inflation on US. financial institutions.
Some claim that the "sudden drop in inflation . . . put
the countrv's whole credit structure under great
strains that are becoming increasingly apparent.”
One of the more important indicators of the “strain,”
according to this argument, i3 the increase in bank
failures.* Others argue that financial institutions have
been the "beneficiaries of disinflation and falling inter-
est rates,” pointing out that commercial bank earnings
increased as the inflation rate fell?

‘

This article discusses the effect of inflation on com-
mercial banks by analyzing the relationship between
inflation and the market value of bank capital.

Inflation is an increase in the general price level,
and is typically expressed as an annual percentage
rate of change. For example, the GNP deflator {one
index of the general price level rose from 1.00 in 1982
to 1.038 in 1983, then increased to 1.081 in 1984, In-
flation averaged 3.8 percent during 1982-83 and about
4.1 percent during 1383-84. The average annual rate
over the two-vear interval was about 3.9 percent.?
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*See Shaky Credit Structure (1985).
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“There are various methods of computing average annual rates of
change. The method employed in this paper assumes continugus
compounding. The rates are calculated by dividing the difference
between the natural logarithms of the price levet at the two points in
fime by the number of infervening years and multiplying by 100.

Inflation depreciates the value of monev. An in-
flation rate of 4.0 percent means that the dollar falls in
value al an annual rate of 40 percent in terms of the
goods it will buy.

inflation is important for banks because they typi-
cally deal in nominal financial instruments, that is,
instruments denominated in fixed dollar amounts,
For example, when a bank makes a loan, it accepts
nominal financial instruments (notes, mortgages,
commercial paper and other financial securities! as
evidence of the debtor's obligation to the bank. When a
bank borrows, it issues nominal financial instruments
to creditors {(deposit liabilities, acceptances and de-
bentures) as evidence of iis obligation.

While nominal financial instruments differ from one
another in many respects, they share one important
characteristic: their paymenis are fixed in nominal
value, that is, in terms of dollars. Nominal instruments
make up the bulk of bank assets and liabilities. Fue-
thermore, banks are typicallv net ereditors in nominal
instruments because their nominal assets exceed
their nominal liabilities (see appendix 1 for a theoreti-
cal explanationi’?

5See Alchian and Kessel {1977a) and Kessel (1956} Of course,
banks have real assets and liabilities as well (land, buildings, office
equipment, equities, efc.). These, however, make up a very smail
portion of bank portfolics and are irrelevant in assessing the effect of
inflation on banks.




Table t uses data from the consolidated balance
sheet of domestically chartered commercial banks to
Hustrate their net position in nominal instruments.®
Nominal assets are calculated by subtracting the val-
ues of bank premises, other real estate owned, the
equities of other firms owned, and investment in sub-
sidiaries from total assets. These items are subtracted
because the market prices of real assets vary directly
with the price level, Nominal Habilities are the sum of
total depaosits, subordinated notes and debentures,
federal funds purchased, interest-bearing demand
notes, mortgage indebtedness, all other liabilities for
borrowed monev and the value of preferred stock.
Preferred stock, which is similar to a bond, is inclueed
as a nominal liability because it is an obligation of the
bank to pay a fixed stream of dobars.

The table 1 data indicate thal, in the aggregate, the
nominal assets of these banks exceed their nominal
liabilities. The excess of nominal assets over nominal
liabilities amounts to 66.3 percent of bank capital’

An increase in anticipated inflation raises the nomi-
nal interest rate. This increases the number of dollars
that creditors or debtors who are transacting in nomi-
nal finaneial instruments expect to receive or pay
when loans mature (see shaded insert]. If these expec-
fations are realized, all nominal values will be higher
at malurity. Table 2 shows this effect on the balance
sheet of a hypothetical bank. The example assumes
that all of the bank's borrowing and lending contracts
were negotiated with the expectation that the rate of
inflation over the next two years would be 5.0 percent.
The bank's loan confracts have a two-vear life. Its
borrowing contracts mature at the end of each vear
and are renegotiated at the existing interest rate.
Reserve requirements against all deposits are 10.0
percent,

For simplicity, the real interest rate is assumed to be
zero 50 the nominal interest rate on bank loans is 5.0
percent’ The interesl rate on bank deposits is 4.5

sThis calculation should be considered as iHlustrative only, since book
values rather than market values are used.

"As above, capital excludes cutstanding preferred stock.

#The assumption about the real rate has no qualitative effect on the
resulis. See appendix 1.

percent. The spread between the bank's borrowing
and lending rates is necessary compensation for the
requirement 1o hold non-interest-earning reserves
{see appendix 11 All assels and liabilities are valued at
market prices so assets minus liabilities, or capital,
represents the market value of the bank, $200, in this
example. The general level of prices is 1.0 in panel A,

Panel B shows the balance sheet of the bank at the
end of the first vear assuming that the anticipated
inflation is realized and that nothing else has occurred
to change the account balances. Acerned interest on
deposit liabilities is $45, while $50 interest has accrued
on bank loans. A portion of the bank's interest earn-
ings ($4.50) must be added to reserves to cover the
increase in deposits, The nominal value of bank capi-
tal has increased to $210.00, but its real value is un-
changed ($200.60).

A similar result occurs in panel €, which shows the
balance sheet at the end of the second vear. The
anticipated inflation has no real effect on the
bank's capital and, therefore, on the wealth of its
stockhoiders.




If the realized rate of inflation exceeds the antici-
pated rate, the price level has risen unexpectedly. The
unexpected inerease in the price level causes a pro-
portional reduction in the exchange value of both
nominal financial assets and liabilities in terms of real
goods. Because banks are typically net creditors in
nominal instruments, bank owners lose wealth when

there is unanticipated inflation (that is, when bank
capital declines)”

Table 3 presents a numerical example of this effect.
The assumplions in table 3 are the same as those in

table 2 except that people are surprised by a 10 per-

cent increase in the price level in the first yvear. The
example assumes that the surprise Is interpreted as a

See Keynes (1923}, pp. 18-19, and Alchian and Kessel (1977b).
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one-time-only deviation in the price level so that the
inflation forecast for the second year remains al 5.0
percent.

Panel B shows the effect of the unanticipated in-
flation. The bank’s nominal assets and habilities are
unaftected by the inflationarv surprise. The increase
m these dollar values is lixed by contract. In contrast,
the nominal value of the bank’s real assets, the prem-
ises, increases by the realized rate of inflation, 10.0
percent. The nominal value of capital increases from
%200 1o $215. The value of the bank in terms of the real
goods for which it can be exchanged, however, de-
clines to $195.45. The unanticipated inflation causes

=4 =g

the real value of the bank to fall by $4.55.

AR unanticipated decrease in the price level produces symmetrical
resulis in that the real wealth of bank owners is increased.

Panel C shows the bank’s balance sheet at the end of
the second year. The real value of the bank remains at
$195.45, indicating that the one-time inflationary sur-
prise produces a permanent reduction in the real
value of the bank even though the rate of inflation in
subsequent years returns to 5.0 percent.

Abanlk's nominal financial assets and Habiities typi-
cally mature at different dates. At any given moment,
the maturity dates of a bank’s assets generally extend
bevond those of its habilities” [n other words, an

More precisely, the duration of the bank’s receipt stream exceeds
the duration of its payment stream. For discussions of duratlion, see
Samueison {1945), p. 19; Bierwag, Kaufrnan and Toevs {1983),
Maise! and Jacobson (1978); and Santoni (1984},
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interest rate change affects the payment stream obli-
gated by the bank’s liabilities before it affects the
bank’s receipt stream. Consequently, an increase in
the interest rate reduces the expected net stream of
dollar receipts as the bank's creditors renegotiate for
the higher interest rate, while the interest rate earned
by the bank on its exisling ioans is locked up. OFf
course, e loans eventually mature and are renegoli-
ated at the higher nominal rate, but the bank’s capital
is reduced nonetheless.

Table 4

lustrates the effect of a change in the

nominal interest rate on bank capital. The example
assumes the interest rale increases because antici-
pated inflation increases. The qualitative effect illus-
trated by the example, however, results from the
change in the inlerest rate, regardless of what pro-
duced the change.

in this example, anticipated inflation at the time the
bank initially contracts with its creditors and debtors
is 5.0 percent. The bank’s contracts with its creditors
mature in one vear, while its loans mature at the end
of the second vear and cannot be renegotiated before
maturity,

As in the previous examples, the bank's loans and



Floal vai

deposits are $1,000. The lending rate is 5.0 percent,
and the borrowing rate is 4.5 percent. Panel A shows
the hank’s initial balance sheet. Panel B shows the
balance sheet at the end of the first year assuming that
the realized rate of inflation during the first year was
5.0 percent, the same as the anticipated rate.

Panel CC shows the balance sheet at the end of the
second year assuming that the anticipated rate of
inflation was revised upward to 10.0 percent at the
beginning of the second vear, just before the bank
renegotiated its contracts with depositors. The exam-
ple assumes that the realized rate of inflation during
the second year matches the anticipated rate.

The increase in anticipated inllation causes the
nominal interest rate to rise to 10.0 percent during the
second vear, while the interest rate on bank deposits

increases to 9.0 percent. At the end of the second year,
these deposits will awnount to $1,139.05 (= $1.045.00 X
1.09). The bank, however, is prevented from raising the
interest rate on is existing loans (= $1,000) by the
terms of its contract. These loans continue o vield 5.0
percent in the second year, accruing earnings of
$50.00 during the year. Of course, the bank can make
new loans of $45.50 at the beginning of the second
year. These new loans, which resull from the net
interest earnings the bank obtained the first year, are
made at the higher interest rate (100 percent) and
accrue earnings of $4.55 (= $45.50 X 10) at year-end.

Since bank deposits increased during the second
vear, some of the bank's interest earnings must he
used to increase reserves. The increase in bhank de-
posits amounts to $84.05 (= $1,139.05 — $1,045.00}, s0



reserves must increase 10 $113.90 orby $9.40 (= $94.05
¥ 104, As a result, the bank’s loan account at vear-end
i $1,090.65 (= $1.000.00 + $50.00 + $45.50 + $455
$9.40). Bank premises increase in nominal value by the
realized rate of inflation and amount to $11550 (=
$105.00 X 1.10) at vear-end. Note that both the nomi-
nal and real value of capital decline. The real value of
capital falls by $43.29 10 $156.71 (= $181.00/1.155}

As the table 4 example shows, a change in the
interest rate can have a fairly substantial effect on the
bank when the maturities of the bank's assets and
liabilities differ. In this particular example, the real
vatue of capital declined by about 220 percent when
the interest rate doubled.

An increase in anticipated inflation affects banks in
a way that is qualitatively the same as unanticipated
inflation. This is because the upward revision in antic-
ipated inflation that occurs at the end of the first year
was not forecast at the beginning of the yvear. If people
had anticipated inflation of 5.0 percent the first year
and 100 percent the second vear, the rate of interest
on two-vear loans would not have been 5.0 percent.
Rather, it would have been higher Lo reflect the fact
that anlicipated inflation averages 7.2 percenl across
the two vears. Unanticipated inflation and changes in
anticipated inflation have similar effects because both
reflect a misguess about inflation.

To recap the main points so far, the previous discus-
sion suggests that inflation affects the real capital
value of banks through two channels. First, capital
value falls when the actual rate of inflation exceeds the
anticipated rate. This is called unanticipated inflation.
Second, capital value falls when the anticipated rate of
inflation is revised upward, because this causes nomi-
nal interest rates to rise unexpectedly. The reverse
occurs if the actual rate of inflation falls short of the

anticipated rate orif the anticipated rate of inflation is
revised downward.

These implications can be examined by observing
the effect of inflation on various indexes of the stock
prices of publicly traded banks. Stock prices are used
as a proxy for the capital value of banks because they
represent the market’s assessment of the present
value ol the future net receipls banks are expected to
generale.

The relationship between changes in the real stock

prices of banks and the other variables is assumed to
take the form shown in equation T

{1 ALRW/P), = C + cdlny, -+ BALnli—w*), + yu!
+ &w* + sAblmm®,
where

V/P = the real price of bank stock,
C = aconstani,
v = real income,
{i—7" = the nominal interest rate less anticipated
intlation,
w* = unanticipated inflation, which is the dif-
ference between realized inflation, , and
anticipated inflation, =" 'rr“;’}[}.

Lquation 1 expresses real stock prices, real income,
the interest rate residual and the change in antici-
pated inflation in terms of annualized percentage
changes. The unanticipated rate of inflation is the
difference between two annualized percentage rates
of change: the realized rate of inflation and the antici-
pated rate. The estimates use quarterly data from the
first quarter of 1962 through the fourth quarter of 1984.

Measuring anlicipated inflation is a problem. Since
we only ohserve actual inflation, various analysts have
used different methods to estimate anticipated in-
flation "

This study estimates anticipated inflation one quar-
ter ahead by emploving a time-series {orecast of in-
flation. This method generates predictions of inflation
solely on the basis of its past behavior.” The difference
between the actual rate of inflation and the rate {ore-
castl by the model is interpreted as the empirical
counterpart of unanticipated intlation, 7°. Because the
real price of bank stock is expected 1o be inversely
related to unanticipated inflation, the coefficient of
should be negative.

Anticipated inflation, &%, and changes in the real
price of bank slock are theoretically unrelated; conse-
guently, the coetficient of this variable should be zero.
Changes in anticipaled inflation change interest rates,

2See Hafer and Hein (1985).

»Roughly, the technique accounts for the past pattern of inflation by
estimating a mode! that provides a description of the process that
generated the observed series. Past observations of infiation are
then used along with the information cortained in the time-series
model to forecast inflation one pericd ahead. For further discussion
of time-series models and their properties, see Pindyck and Rubin-
feld (1981), pp. 469-573, especially pp. 46970 and 493-97. For
further discussion of the model employed here, see appendix 2.



however, and these interest rate changes are expected
1o be inversely related lo changes in stock prices.
Estimates of the changes in anticipated inflation are
obtained directly from the inflation forecasts.”

Real income growth was included as an explanatory
variable to control for the effect of the business cvele
on bank earnings. Business expansions increase the
real quantity of bank loans, securities and deposits,
which is thought to have a positive impact on the
expected earnings stream. The empirical counterpart
of real income used in the regressions is gross national
product (GNP} divided by the GNP deflator. The ex-
pected sign of the coefficient of this term is positive.

The prices of bank stocks are expected to be related
to changes in the interest rate. The interest rate will
vary with changes in the ex ante real interest rate,
changes in income tax laws, changes in risk premiums
and changes in anticipated inflation. Since the interest
rate includes all of these factors, changes in it cannot
be readily attributed to the effect of any one of theo.
The qualitative effect of a change in the interest rate on
stock prices, however, is the same regardless of the
source. The expected sign of the coefficient of interest
raie changes is negative.

Since this paper focuses on the effect of inflation,

the following estimates allempl to isolale the effect of

a change in anticipated inflation. As mentioned above,
an estimale of anticipated inflation, 7*, is produced by
the time-series forecast of inflation. When this esti-
male is subtracted from the nominal interest rate, the
residual s an estimate of the nominal interest rate
excluding anticipated inflation. Consequently,
changes in the estimate of anticipated inflation, Aw*,

“Changes in the interest rate are expected to be positively related to
changes in anficipated inflation. To check this, changes in the Aaa
bond rate, AR, and changes in the 3-month Treasury bili rate, ARS,
were regressed on the estimate of the change in inflation expecta-
tions. The results are presented below.

AR, = .09 + .13A%", ARS, = 06 + .36 An",
(1.93) (3.03) (.58) {3.71)

DW = 1.65 DW = 1.79
R2 = 10 R = 14

Aithaugh both coefficients are less than one, they are both positive
and significanily different from zero. The estimated coefficient of
Aw" 15 larger in the equation for the short-derm interest rate, which
suggests that the inflation forecast used here is a befter estimate of
short-run expectations.

o)
Mk

and changes in the difference between the nominal
rate and the estimate of anticipated inflation, Al — %),
can be included separately in the regression equa-
tion.” The expected sign of each of these terms is
negative.

In addition to the above variables, the estimated
equations include a dummy variable to control for the
effect that recent Latin American loan problems have
had on bank stock prices. During the early part of 1982,
it became apparent that certain Latin American coun-
tries would have difficulty honoring their obligations
to U.S. banks. In October and November 1882, the
central bank of Brazil began borrowing heavily from
the Exchange Stabilization Fund of the US. Treasuy;
Mexico began drawing heavily on its swap arrange-
ment with the Federal Reserve System in April of the
same year. News reports on the extent of the problem
continued to surtace for about three quarters. The
period dummied begins in the first quarter of 1982 and
extends through the third quarter of 1982, when it
became evident that the 1.5, government would 1zke
an active role in resolving the problem. " The expected
sign of the dummy is negative.
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Table 5 presents the regression results. Estimate 1
examines the effect of inflation on an index of the real
share prices of banks located outside New York City.
Estimate 2 does the same thing for New York City
banks.”

The signs of the estimated coefficients are as ex-
pected. The estimates indicate that unanticipated in-
flation and changes in the anticipated rate of infation
are inversely related to changes in the real price of
bank stock. As expected, the estimated coefficient of
anticipated inflation is not significantly different from
zero in a statistical sense,

tAciually, the data entry is one plus the difference between the
nomina! rate and anticipated inflation. This is necessary because
the difference is negative in some guarters during 1971, 1975 and
1978. See Brown and Santoni {1981) for a discussion of some
problems associated with this method of separating the nominal rate
inte its various components.

¥0n February 2, 1983, the chairman of the Federal Reserve Board
addressed the House Committee on Banking, Finance and Urban
Affairs regarding the problem and measures to deal with it. See
Volcker (1983).

“This was done because Standard and Poor's reports the data this
way.
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The coefficient of the dummy variable has the ex-
pected sign in both estimates but is not significant in
estimate 2. In the case of estimate 1, the coefficient is
significant and its point estimate is fairly large, sug-
gesting that the growth in real stock prices was about
12 percent lower, on average, during the first three
quarters of 1982, other things the same. This may be
somewhat misleading since the confidence interval
tor this coellicient ranges from —29 (o —20.7.

The average forecast of inflation {(w*) generated by
the time-series model during 1984 was about 4.0 per-
cent. This fell to about 3.5 percent during 1985, result-
ing in a 13.5 percent drop in anticipated inflation
(ALnm*1. The lable 5 estimates suggest that this raised
the real stock prices of the banks in the sample by
about 1.6 percent {= — 135 ¥ — .12} In addition, the
decline in the actual rate of inflalion exceeded the
dechine in anticipated inflation. As a result, unantici-
pated inflation averaged about — 85 percent in 1985,
raising the real stock prices of banks by an additional

2 percent (= ~ 85 ¥ —14l In sum, the real stock

igniﬁca’n’téy_diﬁérer{%}_:fzdm &Fo

the =3 per{:ent

prices of banks increased by about 3.0 percent, ceteris
paribus, as a consequence of the fall in anticipated
inflation in 1985 and because the actual rate of in-
flation in 1985 was even lower than anticipated.

This paper examines the effect that inflation has on
the share prices of cormmercial banks. The results
indicate that the real share prices of banks are in-
verselv related to both unanticipated inflation — that
is, deviations in the realized rate of inflation from its
anticipated rale and changes in anticipated in-
flation. Conirary to some claims, this evidence indi-
cates that bank shareholders have benefited from the
recent dectine in the rate of inflation and that any
unexpected resurgence of inflation would be harmiul.
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APPENDIX 1
Some Banking Arithmetic

I large part, a bank’s expected stream of net reve-
nue is generated by its holdings of nominal assets and
habilities. These are its loans, L, which earn the market
interest rate, i, and its deposits, D), on which interest,
iy, is paid. In addition, owners have invested capital, 1,
of which a fraction, o, must be held as non-interest-
earning reserves against deposits, and the remaining
fraction, (1 — o, is held in either nominal or real assets
that are expected lo yield the market rate, i,. The
following assumes that this remainder is held entirely
in net real assets. The expected stream of net revenue,
R, is given in equation 1:

MR =ibL —i,D + i1 — el

If the required reserve ratio is p. reguired reserves
are pD = al. The quantity of loans and deposils the
bank can generate are L. = D = al/p. In equilibrium,
the expected revenue stream of the bank must equal
the alternative stream of earnings that could be ob-
tained by investing the capital at the market interest
rafe. This is shown in equation 2:

2) R= i, L — D+ 1,0 — ol = L oaf + 1,0 — all
The capital value of the bank, K, is shown in equation
32

R

3) K= — =al + {1 —ail =1.
¥

]

APPENDIX 2

fquation 3 expresses the capital value of the bank as
the present value of the stream of expected revenue. In
equilibrium, K = 1. f K were greater than [, resources
would be attracled to banking sinece the capital value
of forming a bank would exceed the opportunity cost.
If K were less than |, resources would leave the indus-
iry.

The Equilibrium Interest Rate on Bank
Deposits

Substituting pb) for «l in equation 2 and noting that
1) = 1, the equilibrium interest rate on bank deposits
is given in equation 4:

(4 i, = (1 — pit

N

Banks as Net Creditors in Nominal
Assels

Net nominal assets, NNA, are nominal assets minus
nominal habilities. The bank's nominal assels are the
sum ol its leans and reserves, while the bank’s de-
posits are s nonunal Dabilities. Assuming equilib-
rium, these are given in equation 5

(5] NNA = L + pD — D = pi.

Under these assumptions, the bank is a net creditor in
nominal assets to the extent of its reserve holdings.

A Time-Series Forecast of Inflation

While the initial observation for the regressions re-
ported in the text is first quarter 1962, the data period
used to develop the forecast of intlation (as measured
hy the GNP deflator) extends back to first quarter 1948,
A backward extension is necessary to get the forecast-
ing model started,

Since the period covered is quile long, a rough

check of the data was made to determine if the pro-
cess that generated the time series changed materially

over the period F1948-IV/1985. To do s6, a model was
first estimated for 1/1948-IV/1965 and these results
were compared with the results obrained from esti-
mates for V1966-1V/1985. The GNP deflator appears to
be a second-order homogeneous process thal can be
maodeled as ARIMA (0, 2, 1). The estimated models for
the two periods are reported below. Calculated t-
stalistics appear in parentheses, and B is a backward
shift operator, e, (1-Bi1 X, = X, — X_,.




1/1948-1V/1965
AYNP, = — 107 + {1 — 49Be,
(.58} (4,731

Chi-square {2, 24} = 1607

1/1966-1V/ 1985
A'LnP, = 003 + (1 — 48Ble,
103} 4.70}

Chi-square {2, 24} = 2663

Amodel was then eslimated for the period 1/1948-1V/
1961, and a forecast of inflation for /1962 was made.
The difference hetween the realized inflation rate for I/
1962 and this forecast is interpreted as the empirical
courterpart of 7.

The forecast for the next quarter, 11/1962, is gener-
ated by adding the realized inflation rate for /1962 to
the data and re-estimating the model through 111962
and proceeding as above. The process was repeated
for each guarter through V/1985.



