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Deposit insurance and bank interest rate risk: 
Pricing and regulatory implications 
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Abstract 

The linkage between the interest rate risk exposure of banks and the liabilities of a 
deposit insuring agency is not well understood. In this paper, a model is developed to 
evaluate the interest rate risk exposure of hoth deposit taking institutions and deposit 
insuring agents when bank equity has limited liability and interest rates are stochastic. 
Based on a sample of U.S. banks, empirical results are presented for the interest rate risk 
exposure of banks and its impact on the liabilities of the FDIC. 

Kcvword.~: Deposit ~nwrance: Interest raw risk: Hank regulation: C‘ontingcnt claims 

1. Introduction 

In recent years, the problem of interest rate risk plays a prominent role in 
discussions of both the management and regulation of depository financial institu- 
tions (hereafter referred to as banks). Such prominence is understandable since it is 
argued that interest rate risk exposure was a major factor in precipitating the 
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savings and loan debacle. ’ In recognition of the importance of interest rate risk, 
the FDIC Improvement Act of 1991 (FDICIA) instructs regulators to take into 
account interest rate risk exposure when determining a bank’s capital adequacy, 
and both the Federal Reserve Board and the Office of Thrift Supervision have put 
forth proposals to implement this legislation. ’ 

A major goal in regulating interest rate risk, implicit in FDICIA, is to limit the 
liability of the FDIC resulting from adverse interest rate movements. Unfortu- 
nately, little is known about the linkage between a bank’s interest rate risk 
exposure and the FDIC’s insurance liability. Perhaps the primary reason for this 
lack of understanding is that deposit insurance pricing and interest rate risk 
management of banks are modelled with two different, and largely unrelated, 
methodologies; viz., the former is based on limited liability ’ whereas the latter is 
based on tools adopted from the management of fixed income securities. 4 

In this paper, a model of the interest rate risk exposure of both banks and the 
FDIC are developed from a common framework based on limited liability and 
stochastic interest rates. In contrast to existing work, ’ the model takes as a 
starting point the work of Rabinovitch (1989) on the pricing of contingent claims 
in the presence of stochastic interest rates. He incorporates the bond pricing model 
of Vasicek and thus allows for an explicit treatment of term structure effects. 
Rabinovitch’s model is recast in this paper, however, to allow a more tractable 
analysis? both theoretically and empirically, by decomposing banks’ risk into 
credit and interest rate sources. A distinct characteristic of this approach is that it 
allows a specific interpretation of the pricing effects of a bank’s interest rate 
sensitivity. The theoretical results are then used to generalize the empirical model 
of Ronn and Verma (1986) and obtain direct estimates of these pricing effects. 

The remainder of the paper is organized as follows: In Section 2, the stochastic 
process for interest rates is specified and limited liability valuation equations for 
bank equity and deposit insurance are presented. Based on the valuation results, 
the interest rate risk exposure of both banks and the FDIC are derived. Section 3 
presents the empirical results and Section 4 contains the conclusion. 

’ See. for cuample, Green and Shuvcn ( IWh. p. -II), Baer (199(l), Benston (1985), Benston et al. 
(1086). and Kane (1985). 

’ See Office of Thrift Supervision ( 1091) and Board of Governors of the Federal Reserve System 
(lYY2). 

’ Deposit insurance pricing with limited llahility began with Merton (1977). See also, for example, 
Marcus and Shaked (19x4) Ronn and Verma ( IYXh). Giammarino et al. (1989), and Duan et al. (1992). 

’ See. for example, Bierwag and Kaufman ( lY)H5. lYY2), Bierwag (lY87), Kaufman (1984), Toevs 
(1983). and Dcrminc (1985). 

’ For deposit insurance pricing with stochastic interest rates, set for example McCulloch (1981, 
1985). Ronn and Verma (1086). Pennacchl 1 IYX7a. IYX7h). and Crouhy and Galai (1986, 1991). 
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2. A model of interest rate risk for banks and the deposit insurer 

2.1. A model of bank equity r,aluahon 

Consider a bank with a planning horizon that extends over a given time interval 
[0, T]. At time 1 = 0, the bank acquires an asset portfolio (V) and finances these 
assets with paid-in capital and a homogenous, insured deposit liability which 
matures at time t = I”, the face value of which is denoted by F. Because of deposit 
insurance. deposit liabilities are default-free from the point of view of depositors 
and earn a fixed, continuously compounded rate of return, denoted by R, that is 
equal to the rate on a default-free bond with maturity T. At time t = T, the bank’s 
liability to depositors is FeRr. Although deposits are default-free, equity, whose 
market value is denoted by E, is risky and is assumed to have limited liability in 
the event of bankruptcy. 

As in Vasicek (1977), the instantaneous interest rate is assumed to be governed 
by a mean-reverting stochastic process. Specifically. 

dr, = q( tn - r,)dr + vdZrl, (1) 
where I’, is the instantaneous risk-free rate of interest at time t; m is the long-run 
mean of the interest rate; L’ is the volatility of the interest rate; 4 is a positive 
constant measuring the magnitude of the mean-reverting force; and Z,, is a 
Weiner process. 

The bank’s total asset value is postulated to be governed by the following 
process: 

where v, is the value of bank assets at time t; k is the instantaneous expected 
return on bank assets, (TV is the total volatility of bank asset returns, and Z,, is a 
Weiner process. The processes Z,., and Z,, are expected to be correlated. 

Eqs. (1) and (2) constitute what is essentially the model employed by Rabi- 
novitch (lY89) to value options in the presence of stochastic interest rates. Unlike 
Rabinovitch. however. the primary goal here is to explicitly examine the interest 
rate risk exposure of option-type contracts such as bank equity and deposit 
insurance. Thus, a further decomposition of Eq. (2) is required to provide a direct 
interpretation of interest rate risk. Specifically, as shown in the Appendix, the total 
stochastic component of bank assets can be projected onto the interest rate variable 
to yield 

cl v, 
_=[I.-d,q(m-r,)]tlr+ dLdr,clCldW,. 

where “1 is a Weiner process that is constructed. as a result of the projection, to 
be orthogonal to Z, , (see Appendix); i.c.. U’, is independent of interest rates. From 



the form of Eq. (3), it is clear that 6, can be interpreted as the instantaneous 
interest rate elasticity of bank assets, h which is a constant since it is a function of 
the constants used to define Eqs. (1) and (2), (see Appendix). Finally, I,!J is the 
constant volatility of bank assets caused by all risk that is orthogonal to interest 
rate risk. Henceforth, @ is referred to as credit risk. ’ From the definitions of $v 
and 4 in the Appendix, it can be shown that total asset risk, (T\, in Eq. (21, can be 
expressed as \,4;,~” + 9’ . Thus, the decomposition employed above allows the 
total instantaneous variance of bank assets to be decomposed into both interest rate 
risk and credit risk. 

In a manner similar to Rabinovitch. it is possible to derive a valuation equation 
for bank equity. Let E, denote the value of bank equity at time t; X = FeKT 
denote the equity holders’ terminal obligation to depositors; P(r,, t, T) denote the 
time t price of a zero-coupon bond with $1 payable at T, as derived by Vasicek 
(1077); and B(T - f) = [l - e ‘/CT- “l/q denote the negative of the instantaneous 
interest rate elasticity of the default-free, zero-coupon bond with (T - t) to 
maturity. ’ The equity valuation equation for the bank is 

E,=V,N(Ir,)-XP(r,, t.T).N(h,-6f). 

where 
(4) 

Using put-call parity, it is also possible to state the value of the bank’s deposit 
insurance contract. Let I, denote the actuarial value of a bank’s deposit insurance 
contract at time t. Then. 

I, = XP( r,. t, T)[l -N(h,- S,)] - V,[l +/(I*,)]. (5) 
Eq. (5) is in the form of Merton’s (1977) deposit insurance pricing formula, but 
the components are different to reflect the effects of stochastic interest rates. 

‘The inlcrcxt rate elasticity mcasurc uwd hcrc is the percentage change in value divided by the 
change in the instantaneous (continuously compounded) interest rate. This definition is equivalent to 
the convcnt~ondl mcawrc because the change in the instantaneous rate is the percentage change in one 
plus the intcre\t rate. Thi\ detinition is al\o adopted in Ingersoll (lY7X). 

(‘r-edit ri\k i$ uhnd here to designate all rtxk other than interest rate risk. To the extent that defaults 
on loans nre rclatcd IO intere:xt rates. wch risk is considered as part of interest rate risk. Thus, 11, may 
not strictI> correspond to the conventronal definition of credit risk. 

’ Note that h> Vasicek’\ (lY77) model. H(7 - 0 IS the interest rate elasticity and is always less 
than time 10 maturity. (T - r ), 



2.2. The hank’s interest rute risk 

Let &, and ~7~. denote the interest rate elasticity of equity and equity volatility 
at time t. respectively. The specific form of $,, and a,,, under the assumptions 
introduced above, are as follows: 
Proposition I. Let R, = N(h,)V,/E,. Then, 

&,=f+b, +B(T-t)] -H(T-- t). (6) 

and 

Proof See appendix 

To interpret the elasticity formula in (h), it is useful to reiterate the intuition 
behind option pricing with stochastic interest rates. ” The standard approach is to 
normalize the asset value process using as a numtraire the price of a zero-coupon, 
default-free bond with (7’ - t) to maturity. The pricing relevant risk for an option 
contract, under stochastic interest rates, is the risk exhibited by the normalized 
asset value process in the numtraire economy. Since the underlying asset and the 
numiraire bond have interest rate elasticities of +,, and -B(T- t), respectively, 
the interest rate risk exposure at time t of the normalized asset value process is 
[ dV + B(T - t)]. Since R is the standard option elasticity, the first term on the 
RHS of (6) is simply the interest rate risk exposure of equity in the numeraire 
economy. Adding the interest rate elasticity of the numeraire bond yields the 
interest rate risk exposure of equity in the original economy. 

Since r$\. and -B(T - t) are the interest rate elasticities of the bank’s assets 
and liabilities, respectively, the difference of these terms measures the degree of 
mismatch in the interest rate risk exposure of assets and liabilities. Thus, the term 
[ dV + B(T - t )] is hereafter referred to as the interest rate elasticity gap. Note that 
the negative of this term is equivalent to the bank’s duration gap. 

2.3. The interest rute risk exposure of‘ the deposit insurer 

Recent proposals dealing with the regulation of interest rate risk concentrate on 
limiting the FDIC’s actuarial liability that results from such risk. There are good 

ii An alternative interpretation is possible by rcuriting (6) as $,, = +,,n, -(l ~ l2,)E(T - t). From 

the Black-Scholes C 1973) analysis, the return on a call option can he rcplicatcd by a portfolio that is 

long in the underlying asset and short in the risk-free asset. Since bank equity is modeled as a call 

option on the hank’s assets. the replicating portfolio is long in the hank’s assets and short in risk-free 

deposits. Elq. (6) shows that the interest rate elasticity of equity is the weighted average of the 

elasticities ot the individual components of the replicating portfolio. 



1006 I 4’. Ihum rat al. /Journal cfBunkmg & Frnance 19 (1995) 1091-1108 

reasons, however. why regulators should be interested not only in the level of the 
insurance liability, but in the interest rate sensitivity of the liability as well. First, 
higher levels of interest rate risk exposure of the FDIC’s liability leads to greater 
potential losses in the event of adverse interest rate movements. Second, as the 
empirical results of the next section show, the liabilities of the FDIC can be highly 
sensitive to adverse interest rate movements, and this sensitivity can vary greatly 
across interest rate regimes. Finally, because of the nature and sheer size of the 
risk, it is highly unlikely that the FDIC can hedge a significant amount of their 
exposure to interest rate risk. It would seem that a prudent regulatory course would 
be for the FDIC to not only limit its actuarial liability, but also the potential for 
loss resulting from interest rate movements. 

Let $,, denote the interest rate elasticity of the deposit insurance contract for a 
given bank at time t. 
Proposition 2. Let A, = [N(h,) - l]V,//,. Then, 

d+,= 1,[4\ +B(T-t)] -R(T-t). 

Proof: See Appendix. 

(8) 

Noting that ‘1, is the put option elasticity, the interpretation of the interest rate 
elasticity of the deposit insurance contract in Eq. (8) is similar to that in equation 
(6). Since bank equity and deposit insurance are call and put options, respectively, 
on the same asset, it is evident that banks and the insuring agent will not, in 
general, share the same level of interest rate risk exposure. Moreover, a bank 
which completely immunizes its equity holders against interest rate risk, i.e., the 
bank sets & = 0, cannot at the same time immunize the bank’s deposit insurance 
contract, except for the trivial case where di, = T = 0, i.e., where both bank assets 
and liabilities mature instantaneously. Although this point is a straightforward 
implication of put-call parity, to the authors’ knowledge, it has not been recog- 
nized in the literature. The implication here is that the FDIC, in order to limit the 
potential for large losses from adverse interest rate movements, must be aware of 
how bank decisions influence that potential. Eq. (8) shows exactly that relation- 
ship. 

Eq. (8) shows the interest rate elasticity of a single bank’s deposit insurance 
contract. Since a deposit insuring agent such as the FDIC insures the deposits of a 
large number of banks, the total risk exposure of the insuring agent is the total risk 
of its portfolio of insurance contracts. Assume that the FDIC insures the deposits 
of J banks indexed by j E J. Let &P, and crPPt denote the interest rate elasticity of 
total liabilities and the volatility of these liabilities arising from the insuring 
agent’s portfolio of deposit insurance contracts, respectively. Then. 

@P, = s, W$Pl,, (9) 

and 

(10) 



where wi, is the value weight of the deposit insurance contract on the jth bank at 
time 1; p,, is the correlation between the credit risks of banks i and j; and +,,j is 
the time t interest rate elasticity of the deposit insurance contract for the jth bank 
from Eq. (8). Eq. (9) is immediate since the elasticity of a portfolio is the weighted 
sum of individual elasticities. To derive (10). simply note that all interest rate risk 
is perfectly positively correlated, whereas credit risk need not be perfectly 
correlated. The expression then follows from the usual portfolio variance. 

Eq. (10) shows, as expected, that the volatility of the insuring agent’s liabilities 
arises from both interest rate risk and credit risk; however, the two types of risk 
have somewhat different properties within the portfolio. Considering credit risk 
first, the risk of the insuring agent from this source depends largely on the degree 
to which these risks are correlated across banks. In other words, the usual type of 
diversification is present. For interest rate risk, on the other hand, diversification in 
the traditional sense is not possible since all banks face a common interest rate 
movement. Even so, banks’ interest rate risks are averagable to the extent that the 
b,,, terms differ in sign. “I 

3. Empirical estimates 

3. I. Empiricul methodology and dutcr 

Based on the foregoing theoretical results, it is possible to construct an 
empirical mode1 that consists of three non-linear, simultaneous Equations (41, (6) 
and (7). that can be solved for the unobservable variables V, q!~, and +,,. ‘I The 
variables on the LHS of this three equation system, E. a,, and &, are obtained as 
follows: total equity value, E, is the market price of shares times the number of 
shares outstanding; the standard deviation of equity, a,, for a given quarter, is 
calculated using the daily returns for the quarter, and is updated quarterly; and the 
interest rate elasticity of equity, $b., is calculated using a linear regression of daily 
equity returns and the change in daily 90-day T-Bill returns over the year prior to 
the end of the quarter. ” Then, the value of the deposit insurance contract for each 
bank can be calculated using Eq. (5). adjusted for dividends, since the deposit 

“’ Thts averagahility property uf the b,,, terms 15 analogous to beta risk. For example, by adding a 
negative beta asset to a portfolio with a positive beta. overall systematic risk can be reduced. To the 
extent that the $,,, terms differ in sign, a similar property holds. 

” The non-linear system of equations is solved simultaneously to yield exact solutions for the 
variables V. ti. and 4, Like all systems of non-linear equations. unique solutions are not guaranteed: 
however. the solutions reported in this study seem to he unique within the range of reasonable starting 
values. 

” The standard deviation of interest rates, I, is calculated using the daily returns on 90.day T-Bills 
owr the same period. and the long run estimate of y is approximately 1 (see Footnote 7 of Chan, 
Karolyi, Longstaff and Sanders t 1992)). 
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insurance contact is not dividend protected. Finally, the values for 4,, dp, and a, 
are computed using Eqs. (8), (9), and (101, respectively. 

Several simplifications can be made to the theoretical model for purposes of 
empirical tractability. Since these simplifications are dealt with at length in related 
literature. they are only listed here with references to the relevant sources. First, at 
the point of each estimation, t = 0, since deposits are insured, the present value of 
the exercise price of the equity option, XP(r,, r, T). is precisely equal to the face 
value of the bank’s debt. F. ” Second, the time to expiry of the equity option is 
set as the interval between bank examinations, i.e., T= 1 year. l4 Finally, the 
FDIC is assumed to enforce bank closures only after they have negative net worth, 
which is equivalent to setting the exercise price of the equity option at AF, where 
A = 0.97 is used. ” 

The estimates require data on both balance sheet items and market variables. 
For this study, the balance sheet data are taken from the Quarterly Bank Compus- 
tat tapes and market data from the Daily Return CRSP tapes for banks that trade 
on the NYSE and AMEX, and the Daily Return OTC tapes for those banks that 
trade over-the-counter. It is possible to match up data between the two return tapes 
and the Compustat tapes for seventy-two U.S. banks over the fifteen-year period 
197.5-I- 1989-W. Ih 

3.2. Empirical results 

Since computations are made for each quarter of the fifteen-year sample period 
for each of seventy-two banks, to conserve space in presentation, the results are 
presented in summary form. Three sub-periods are given special attention: 1975- 
79, the period of pre-deregulation; 19X0-83, the period of high interest rate 
volatility; and 1984-89. the period of more stringent bank regulation as well as 

” This fact has hccn pointed out by Mcrton t lY77) and Ronn and Verma (1986). Unlike their models, 
however. in the model here the derivative of the present value of the exercise price is not equal to zero 
when interest rates are stochastic. F includes all liabilities and preferred stock. 

” Even though individual hank deposits may have maturities shorter than one year, the timing of 
deposits and withdrawals of funds occur in such a way that a hank’s total deposits remain rather stable, 
especially with deposit msurance since bank runs arc virtually eliminated. Thus, the refinancing 
decision is in effect made by the FDIC at the audit date rather than by depositors. From the deposit 
insurer’s point of view, it is the audit interval that is important since this is the time when the insurer 
can force the issue of closure. 

Ii See Ronn and Verma (1986), Giammarino et al. (lY89) and Duan, Moreau and Sealey (1992). 
” As in the study by Ronn and Verma (lY86), the data for holding company banks include data on 

the entire holding company operations. The estimates may be biased to the extent that the data do not 
represent the banking activities of the holding companies. A list of the hanks used in this study are 
available from the authors on request. 



Table 7 
Estimates of FDIt‘ risk 

Estimates of the total sample value of the FDIC’\ deposit insurance liability. lP, the interest rate 
elasticity of the FDIC’s total liabilities. bi,. and the total volatility of these liabilities, n,, are obtained 
from the following equations: 
I, = z’,I, 

4r = Z,w,@,, 

a,>={d;F+ 1,l,M,,M., I, til/~~~~pP,,}’ .’ 

where ,I is the deposit mwrance put-option elasticity. I, is the risk-adjusted value of the jrh bank’s 
deposit insurance. &,, is the interest rate elasticity of the “’ 1 
estimated credit risk of the j’j’ 

bank’s deposit insurance value, I,$ is the 
bank, i’ is the volatility of interest rates. w, is the portfolio weight of the 

jrh bank’s liability to the FDIC. and {I,~ is the correlation of credit risk for banks i and j. 
Fraction denotes the value of [ 6; I,-/(T,:]. i.c.. the fraction of w,’ explained by interest rate risk. 

Period Elasticity-based model 

Smull ho&y 
1075-70 
I Y80-x3 
1984-89 
197s8Y 

Medium hank.\ 
197s7Y 
1980-83 
lY84-XY 
1975-8') 

Large hank.> 
lY75-79 
IYXO-83 
lY84-8Y 
1075-w 

411 hmkc 
1075-79 
I W-83 
19X4-RU 
1975-89 

0.20’) 
1.22Y 
I 01’) 
I .oxs 

7 2YO 
3.178 
1j.YOl 
I.508 

7.21 I 
0.927 
7.439 
4 11x 

0.7117 LY7Y 
I .vox 5.445 
0.63X ?.I)17 
I .oso 3.35 I 

137.1 
I.IllX.Jti 

177 yy --_ 
13.1 III 

I .Wl I h 
6.473.05 
1275.11) 
7.x117 43 

I.hW.2.3 
x.33x. I7 
I .5x3.15 
3.5Xh.Xfl 

3ll.XX 0.272 0.023 
1.1 OO.Xf> 0.304 0.172 

Xh.7Y 0.468 0.018 
3Y1.83 0.220 0.130 

314.76 
3.236.73 

200.9 1 
638.31 

2.YO8.47 
44.4Y8.70 

3.109.97 
I 1540.4 I 

3.343.YY 0.274 0.035 
45.40 1.34 0.330 0.462 

3,lY3.32 0.432 0.072 
12.01Y.57 0.345 0.329 

0.349 
0.340 
0.552 
0.294 

0.339 0.026 
Il.369 0.416 
0.545 0.067 
0.313 0.293 

Il.019 
0.194 
0.041 
0.146 

Note: All numbers are significantly different than wro tat the 5% significance level). 

reduced interest rate volatility. For each variable of interest, the individual bank 
estimates are time series and cross-sectionally averaged using value weights. 
Tables I and 7 present the overall sample averages and the sub-period averages for 
each variable. Moreover, to determine the statistical significance of these averages, 
hypotheses tests are presented in each table. 

3.2.1. The intcwst rutr risk of hunks 
The results for banks are presented in Table 1. It was discovered that banks of 

different sizes can have greatly different interest rate risk exposures; thus, the 



sample is divided into three categories based on bank size. ” First, before 
proceeding to the estimates of banks’ interest rate risk, it is interesting to compare 
the estimates of the model developed here with estimates based on the Ronn and 
Verma (1986) model. To this end, Table 1 shows sub-period averages and the 
overall sample averages for asset risk, rrL , and the deposit insurance premium per 
dollar of deposits, IPP. for both the deterministic and stochastic interest rate 
versions of their model. A comparison shows that (1) the Ronn and Verma 
estimates are virtually identical for both deterministic and stochastic interest rates, 
a finding that is consistent with Ronn and Verma’s own conclusion, and (2) the 
Ronn and Verma (1986) model, when compared to the model developed here, 
yields substantially lower estimates of asset risk and the insurance premium, 
particularly during periods of high interest rate volatility. On average, for the 
entire sample period, estimates of asset risk and the deposit insurance premium 
differ across the two models by 32 percent and 123 percent, respectively, and by 
115 percent and 205 percent, respectively, for the 1980-83 subperiod. 

The basic Ronn and Verma (1986) model assumes deterministic interest rates 
and consists of only two equations, one each for E and oh. When they introduce 
stochastic interest rates, they introduce an additional assumption in order to 
maintain their basic two-equation system. Specifically, they assume that the 
instantaneous variance of the discount bond, and its covariance with bank asset 
value. are constant (see their Eq. (4)). When pricing derivative contracts, this 
assumption essentially assumes away the critical difference between interest rate 
risk and credit risk as elaborated in Section 3 of this paper. By their specification, 
it is the aggregate measure of risk, not its composition. that is important. As our 
results indicate, adding an interest rate elasticity equation, i.e., Eq. (6) above, 
which takes into account the specific nature of interest rate risk, considerably 
enriches the deposit insurance pricing model. 

The estimates of interest rate risk and credit risk for banks are also shown in 
Table 1. The average equity elasticity for all banks is - 4.5. Small and medium 
size banks have equity elasticities that are considerably lower, in absolute value, 
than that of large banks. The estimates of portfolio mismatch are presented in 
terms of the interest rate elasticity gap, [4v + B(T)], discussed earlier. The 
estimates suggest that small banks have a high degree of “elasticity match” with 
average values for the elasticity gap of - 0.09. lx Medium and large banks, on the 
other hand, have average interest rate elasticity gaps of - 0.19 and -0.24, 
respectively. Interestingly, for all three size categories, the elasticity gap (in 

” Bank six IS defined as follows: A bank is small if total azscts are less than $4 billion for 1975-79, 
$6.5 billion for 1980-83 and $10 billion for 1984-X9. A hank is classified as large if total assets 
exceed $16 hillion for 1975-79, $26 billion for 1980-X3 and $40 billion for 1984-89. All other banks 
arc classified as medium in size. 

Ix As shown earlier. even if [c$, + B(T)] = 0. i.e., hank\ exactly match the interest rate elasticities of 
assets and habilities. this does not imply 6, = 0 or 6, = II. 



absolute value) increases greatly over the sample period. For all banks, the gap 
changes from - 0.026 in 1975-7~ to -0.303 for 1984-89, an eleven-fold 
increase in magnitude. 

Comparing the interest rate risk and the credit risk components of total asset 
risk for all banks. over the entire period, interest rate risk accounts for a substantial 
proportion of total asset risk. During the 1980-83 period, a majority of total asset 
risk can be attributed to interest rate risk, especially for large banks. Interest rate 
risk is relatively less important during the periods 1975-79 and 1984-89. The fact 
that total asset risk, (rI,. declines for lYX4-89, compared to 1980-83, is largely 
due to a sharp fall in interest rate volatility. Finally, the estimates suggest that 
credit risk is only moderately higher in the 1980-M period than the 197.5-79 
period; however, for the 1984-W period. credit risk increases for all size 
categories and increases almost 40 percent overall. For small banks, credit risk 
increases by almost 70 percent. 

The results for the FDIC, along with interest rate volatility figures, are 
presented in Table 2. ” As above, the FDlC’s portfolio is divided into three 
categories based on bank size. The results suggest that the FDIC’s total sample 
portfolio, as well as the portfolios for different size categories, have all been 
exposed to considerable interest rate risk during the sample period. The elasticity 
of the FDIC’s total liability, +,,. is presented in column 3 of Table 2. The sign of 
4 I’ - as expected, is positive indicating that increases (decreases) in interest rates 
increase (decrease) the FDlC’s liabilities. Over the sample period, the interest rate 
elasticity of the FDIC’s total liabilities increased by 175 percent in 1980-83 
compared to the previous period and has since fallen back to a level only 
marginally higher than the 1975-79 period. The interest rate risk exposure of the 
FDIC, measured in dollar terms and shown in column 5, is somewhat different, 
rising substantially during the 1980-X.1 period, but declining in recent years to a 
level that is approximately the same as that of the 197.5-79 period. 

The behavior of the FDIC’s interest rate risk exposure over the sample period 
can be attributed to two related factors. First, the large increase in FDIC exposure, 
as measured both by elasticity and dollar value, for 1980-83 is due primarily to 
the large increase in interest rate volatility accentuated by greater bank mismatch- 
ing. On average, the interest rate elasticity gap of banks in 1980-83 is almost five 
times greater in absolute value than in 1975-79. A second observation is that r#rP, 
after increasing almost two-fold in the early 1980s falls back near its earlier 

I” Although thl\ \tud! i\ hascd on a sample ot 72 h,mks, reprcscnting only a small fraction of total 
insured hanks. thcsc hanks hold approxlmatel! half of total hank deposits. Thus, the conclusions 
reached in this wction concerning FDIC‘ risk apply to a large. hut incomplete, portion of FDIC 
liahilitiu and should hc interpreted accordingly. 
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average even though bank mismatching continued to increase. This decline is 
likely due primarily to the decrease in interest rate volatility. The fall in the dollar 
value for 1984-89 is attributable to a general reduction in the dollar value of the 
FDIC’s liabilities, brought about by higher capital standards as well as the decline 
in &!,. 

The estimates of the volatility of the FDlC’s total liabilities, oP, are shown in 
column 6 of Table 2. “’ Total volatility was lowest during the 1975-79 period, 
and increases for the two subsequent sub-periods. The movements in a, are 
related to several factors. The increase in 1980-83 is largely due to an increase in 
interest rate volatility accentuated by an increase in mismatching by banks. In the 
1984-8’) period, a,, continues to increase in spite of a sharp decline in interest 
rate volatility because of further increases in both bank mismatching and higher 
credit risk. This explanation is supported by the estimates in column 7 of Table 2, 
which show the percentage contribution of interest rate risk to the total volatility 
of the FDIC’s liabilities. 

The results suggest that over the decade of the 1980’s, the sources of risk for 
the FDIC change considerably. During the early years of the decade, a high level 
of interest rate risk is present. For the latter part of the decade, credit risk is the 
predominant source of FDIC risk. It is interesting to note that, in spite of increased 
regulatory surveillance, banks are now exposed to greater levels of both interest 
rate risk and credit risk than in previous periods. As a result, the volatility of the 
FDIC’s total liabilities is considerably greater than in previous periods. Thus, our 
results suggest that the FDIC is now exposed to greater risk potential than in 
earlier periods. The results also suggest that the FDIC remains vulnerable to 
another period of high interest rate volatility such as 1980-83. 

1. Conclusion 

In this paper, a model is developed to evaluate the interest rate risk manage- 
ment of banks and its implications for the FDIC. Expressions for the interest rate 
risk exposure of both banks and the FDIC are derived from a model based on 
limited liability and stochastic interest rates. These expressions allow for a specific 
interpretation of the effects of banks’ interest rate risk management on the pricing 
and volatility of FDIC liabilities. 

The empirical estimates of the model show that the FDIC has been exposed to 
considerable interest rate risk during the sample period, particularly during the 
early 1980‘s. In general, bank mismatching increases significantly over the sample 
period and is now higher than in previous periods. Although the importance of 

“’ The correl;ttl~~n of crecht risk across hank\ is uhtained using the orthoganoliaed value (on the 

YO-day T-Hill return at the end of the quarter) ;md 1s estimated over all quarters. 



interest rate risk. as a component of banks’ total asset risk, has declined in the last 
half of the 1980s due to a fall in interest rate volatility, overall, banks are presently 
more exposed to interest rate risk than at any time over the sample period. A sharp 
increase in interest rate volatility could present a significant threat to bank capital 
positions. 

For the FDIC. interest rate risk exposure reached a peak in the early 1980s and 
has since declined as a result of decreasing interest rate volatility. In contrast, the 
volatility of the FDIC’s liabilities has increased steadily over the sample period. 
Given the greater level of interest rate risk exposure and credit risk exposure of 
banks and the increased volatility of FDlC liabilities. the results suggest that the 
FDIC is facing the 1990s in a position that has not improved, and in some ways 
has deteriorated, over its position at the beginning of the 1980s. 
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Appendix 

Projecting dZ,,, onto dZ,, yields 

Liz,; = ?JdZ,, + (I - $)’ %lV,. 
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where 77 = cosv(dZ, dZ,,)/dt. As the result of the projection, W, is orthogonal to 
Z,, by construction. ‘Substituting this equation into (2) gives rise to 

Using Eq. ( I J in the text, the above expression can be rearranged to yield 

d”l 
-=pdt+ 
“, 

y [ dr, - q( m - rJdt] + c,.( 1 - #‘dWr 

= [ p ~ d,! q( nr - r,)] dt + d, dr, + ILdW, 

where 4, = CT, r//l‘ and $ = u, (I - v’)’ ‘. This completes the derivation. 0 

By (1) and the use of Ito’s lemma. it follows that 

1 dt 

Let c‘, denote the term in the square brackets, -1, = (&F,/ar,)/E, and 0, = 
(SE,/ilV( )/E,/V, 1. Then 

=I2 
I, E-r 

+ f4[ /1 - 4, 4( m r,,] dt+(_1,+~,;(1,)dr,+R,gdW, 
1 

where the last equality follows from (3). Thus. 

d,, = <IL f2, + 4. 

By the standard argument, f2, = N(h;)C)/E,. Tu derive an expression for Jr, note 
that 

iiE; iih, 
-- = I;lV’( ‘J,)~ -XP( r,. t. T)N’(h, ~ Sj) 

a( II, - 6,) 

ilr, I 
ar 

I 
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The second equality results from the fact that the first two terms cancel out. The 
third equality is due to Eq. (4). Thus, 

A,= p,, - l]H(I-t, 

=(fl,- l)B(T-t). 

These results together yields the equation in (h). For (7), the expression for dE,/E, 
above implies cr,.‘, = Var (dE//E,) = &i, v’ + R,$’ by the independence of W, 
and r,. n 

By put-call parity. 

Since interest rate elasticity of a portfolio equals the value-weighted average of its 
components, the following relationship holds: 

Substituting h,, in Proposition I into the above equation yields 

= l&b, +B(T ,)I - H(7 -f) 

The last equality results from the application of put-call parity to the numerator of 
the last term. q 


