Department of Finance
Working Paper Series 1998

FIN-98-058

The Determinants of Bank Interest Rate Margins:
An International Study

Anthony Saunders, Liliana Schumacher

September 1997

This working paper series has been generously supported by a grant from

CDC Investment Management Corporation






THE DETERMINANTS OF BANK
INTEREST RATE MARGINS: AN

INTERNATIONAL STUDY

ANTHONY SAUNDERS *
AND
LILIANA SCHUMACHER **

September 1997

*  John M. Schiff Professor of Finance, Stern School of Business. NY U.

** Assistant Professor of International Finance. George Washington University.

The authors would like to thank the Inter-American Development Bank --Red de
Centros-- for financial support. Any opinions expressed are those of the authors and not
those of the Inter-American Development Bank






INTRODUCTION

Interest rate margins - the spread between a bank's interest earnings and expenses as a
percent of interest earning assets - vary widely across banks, both within and across countries. For
example, interest margins for a sample of banks from 7 OECD countries are shown in table 1 for
the years 1988-1995 along with the standard deviations of these margins. As can be seen, margins
vary widely across these countries. For example, the 1995 mean NIM for the US (4.264 %) is
over twice the size of Switzerland (1.731 %), Moreover, the relative size of cross-country
margins appears to change over time. For example, Spain had the highest NIMs over the

1988-1992 period before being superseded by the US over the 1993-1995 period

A prior, it is not clear whether high margins are good or bad from a social welfare
perspective. On the one hand narrow margins may be indicative of a relatively competitive
banking system with a low level of regulatory "taxes" (e.g. Teserve requirements, regulation "Q"
type restrictions on‘interest rates and capital requireménts). On the other hand, relatively large
margins may bring a degree of stability for a banking system, in that they can add to the
profitability and capital of banks so as to insulate then from macro and other shocks. As is well
known bank failures can carry significant externalities and social costs (see for example Diamond
and Dybvig (1983)). Further, in the absence of well functioning equity markets, margins and

internal profit generation may be the only means banks have to add to their capital bases.



The goal of this paper will be to investigate the determinants of interest margins in a
sample of banks in seven major countries of the‘ OECD over the 1988-1995 period. Data for these
countries (and banks) has been obtained in a standardized fashion from IBCA and their
Worldscope data base. Of particular importance will be an attempt to decompose bank interest
margins into three different components. Specifically: (i) a "tax" or regulatory component due to
effects such as non interest bearing reserve requirements, (i) a market structure component
reflecting the relative degree of monopoly power in the banking market, and (iii) a risk premium
component, reflecting the degree of risk borne by banks (especially interest rate risk), in

providing intermediation services.

Apart from-allowing a better understanding of the factors that drive bank margins, this
paper's results produce some potentially valuable public policy insights. For example, if a
significant proportion of bank margins in a given country are determined by interest rate volatility
rather than monopolistic behavior by banks, then public policy attention might be better focused
on that government's macro-economic policies as a tool for reducing the cost of intermediation
services. Alternatively, if a large proportion of bank margins are due to regulatory taxes, such as
reserve requirements, then a policy of paying interest on bank reserve holdings may have a more

significant effect in reducing the cost of intermediation and hence margins.

To examine the three components of bank interest margins a model is developed based on
that originally proposed by Ho and Saunders, 1981 and extended by a number of other

researchers (for example Allen 1988, Angbazo 1996). Section 1 briefly outlines the model, section



2 develops the empirical specification to be used in our cross section-time series study of banks
margins in 7 OECD countries. Section 3 discusses the data, the historical context and sample and
Section 4 presents the empirical results. Finally Section 5 discusses some policy implications of

our findings.
SECTION 1 : THE MODEL

The basic model to be used in this paper assumes that the representative bank is a risk
averse agent that acts as a dealer in a market for the immediate provision of deposits and loans.
Thus, the major portfolio risk facing the bank emanates from interest rate fluctuations, i.e. it
focuses on banks risk exposure as providers of immediacy to the rest of the economy. This
dealership framework has been developed and estimated for the US by Ho and Saunders (1981),
although it might be noted that the importance of the relationship between interest rate volatility

and bank margins was recognized as early as 1945 by Samuelson (1945).

The planning horizon is a single period during which bank rates, which are posted prior to
observing the demand for immediacy, are held constant and a single transaction in loans or
deposits occurs. Risk averse banks facing asymmetric arrival time for the demand for loans and
the supply of deposits select optimal loan and deposit rates which minimize the risk of excessive

demand for loans or insufficient supply of deposits. The optimal rates are:

Ry =(r+b)
Rp=(r-a)



and the margin is:

RL - RD = '(a +b)
where:

R = is the rate set on loans

Rp = is the rate set on deposits

r = is the expected risk free interest rate

a and b are fees charged by the bank in order to provide immediacy and to bear interest

rate risk.

For example, suppose a deposit arrives at a different instaﬁt in time from a new loan
demand, the bank will have to temporarily invest the funds in the money market at the short term
risk free rate r. In so doing, the bank faces reinvestment risk at the end of the decision period
should the short term rate fall. Similarly, if the demand for a new loan is met by the bank without
a contemporaneous inflow of deposits, the bank would have to resort to short term borrowing in
the money market at rate r to fund the loan, thereby facing refinancing risk if the short term
interest rate goes up. The fees a and b have to compensate the bank for bearing this interest rate
risk

The bank is assumed to maximize the following expected utility function:

Mch EUWT) = MEUWr|deposit) + Ay E U(Wrlloan) (1)



where:

Aa = (0= Ba); Ay = (0.— Pb) are the probabilities of a deposit and loan

transactions given by symmetric and linear supply of deposit and demand for loan

functions

EU(Wr|deposit) is the expected utility of net worth after deposit immediacy

EU(Wr|loan) is the expected utility of net worth after loan immediacy

Solving the model, for the optimal fees a* , b* (see Appendix 1 at the end of the paper)

and thus the spread s = (atb), we have:

) s=(a+b)=%+%Rc%Q

The first term %, measures the bank's risk neutral spread and is the ratio of the intercept

(o) and the slope (B) of the symmetric deposit and loan arrival functions of the bank. A large o
and a small B will result in a large % and hence , spread (s). That is, if a bank faces relatively

inelastic demand and supply functions in the markets in which it operates, it may be able to

exercise monopoly power (and earn a producer's rent) by demanding a greater spread than it

could get if banking markets were competitive (low % ratio).



Consequently, the ratio F provides some measure of the producer's surplus or monopoly
q y g P P

rent element in bank spreads or margins. The second term is a first order risk adjustment term and

depends on three factors: (i) R, The bank management's coefficient of absolute risk aversion, (i1)
Q, the size of bank transactions; and (iii) o? the instantaneous variance of the interest rate on

deposits and loans. Note that the second term implies that, ceteris paribus, the greater the degree
of risk aversion, the larger the size of transactions and the greater the variance of interest rates,
the larger bank margins are. This spread equation has an important implication for the
microfoundations of financial intermediation since it implies that even if banking markets are
highly competitive as long as a bank 's management is risk-averse and faces transaction

uncertainty, positive bank margins will exist as the price of providing deposit-loan immediacy.

In the next $ection we derive an empirical specification that will allow us to identify the

sensitivity of bank margins to bank market structure (%) and intermediation risk (G % ), after

controlling for regulatory tax effects that potentially distort the "pure" margin or spread. That is,
actual margins may differ for the optimal margin in eqn (2) because of regulatory costs the bank

needs to cover out of its NIM.

Three imperfections or regulatory costs are analyzed in this paper. The first is bank
payments of implicit interest (instead of, or as well as, explicit interest) on deposits through
service charge remissions and other types of depositor subsidy due to regulatory restrictions on
explicit interest payments. In recent years many countries have imposed ceilings (or Central Banks
have carried out moral suasion) limiting explicit interest payments on certain classes of deposit -

the classic case being regulation "Q" in the US.



In a world without rate regulation where banks can pay a competitive rate on demand and
time deposits and charge a price equal to mafginal cost for services supplied, published interest
expense would be more representative of true interest expense than under the current regulatory
structure. In table 2 we show the size of implicit interest payments (so called fee proxy) for the 7
OECD countries over the 1988-1995 period. Here implicit interest payments are measured by non
interest expense minus other operating income divided by total average assets. As can be seen, a
relatively low NIM country such as Switzerland (see table 1) also pays the lowest implicit interest
rates. Interestingly Spain, who along with the US has the highest NIM, has relatively high implicit

interest payments.

The second imperfection, likely to impact bank margins is the bank's opportunity cost of
holding required reserves. The existence of noninterest bearing reserve requirements increase the
economic cost of funds over and above the published interest expense. This additional cost factor
will depend on the size of reserve requirements as well as on the opportunity cost of holding
reserves. In this paper we proxy for the economic cost of holding reserves by the ratio of non

interest earning assets to total assets.

The third imperfection is regulatory policies designed to reduce the default or credit risk in
bank portfolios. Bank capital ratios (especially post 1988 for OECD countries) are viewed as
insulating banks from credit risk shocks. While regulatory imposed bank capital requirements are
minimums, banks often endogenously choose to hold more capital because of additional

(perceived) credit risk exposures. However holding equity capital is relatively costly when



compared to debt (because of tax and dilution of control reasons). Thus, banks that have
relatively high capital ratios (high K/A) for regulatory /credit reasons can be expected to seek to
cover some of this cost by imposing an extra spread (premium) in the banks' NIM over the pure

spread for interest rate risk.

In sum, at any moment in time, it is hypothesized that the actual bank margins (NIM) will
comprise a pure spread that is constant across banks in any country in any given year -- reflecting
bank market structure and intermediation risk-- plus mark-ups for implicit interest expense
(feepr), the opportunity cost of required reserves (neata ratio) and capital requirements for credit

risk exposure (K/A). All other effects are reflected in the residual variable u.

In general form
NIM = f{s(%,R, 0, ), feeproxy, neata, kla,u } ?3)

From eqn (2). as long as banks in any given country share similar attitude to risk ( R) and

size of transactions (Q) as well as face the same market structure (%) and interest rate volatility

(c% ), their pure spread (s) will be the same (i.e., s11=s22=_5s,nfor each country j). However

over time as market structure and volatility changes, so will the optimum pure spread (s).



SECTION 2. EMPIRICAL SPECIFICATIONS.

Given the above (eqn 3), we propose to analyze the determinants of NIM by following a
two step process. The first step can be viewed as controlling for the effects on the NIM of
regulatory imperfections (i.e. implicit interest, the opportunity cost of reserves and capital
requirements) so as to insulate estimates of the pure spread (s) in each of the seven countries each
year. The second step is to analyze the cross-country and time varying determinants of the pure

spread - especially the effects of market structure and volatility on spreads.

Specifically:

Step 1. Cross sectional regressions of net interest rate margins of individual banks will be
run in each country for each period. This will give C X T sets of parameters, where c is the

number of countries and T is the number of time periods. The specification will be the following.

NM,’C = 'yc+2 SI‘X}','C +u;
J
where

NIM;, = the published NIM of bank i in country c in some period t
X, = is a vector of regulatory variables (Feepr, Neata and K/A) for each bank i in

country ¢ in some time period t

Ujc = is the residual
and
Ye = the regression constant is the estimate of the pure spread (s) component of the

NIM for all i banks in country c at time t .



By repeating this cross sectional regression for years 1.8 (i.e. years 1988-1995) 8
estimates of the pure spread (s) for each country can be calculated. That is for seven countries we

will have an eight period time series of the pure spread.

STEP 2

From eqn (2) the pure spread estimates from step 1's cross sectional regression should

vary over time and across countries according to variations in market structure (%), volatility

o7, risk aversion (R) and transactions size (Q). Because of problems in estimating risk aversion

parameters and transactions size we concentrate in the second step regression on the effects on

the pure spread of market structure and volatility. Consequently the second step tests analyze a

panel (cross section-time series) regressions of the form

th = 90+2 nc +910'c
1

where

vye= a time series of pure spreads (t=1...8) for seven countries (c=1..7), which are also the
intercepts of the regressions in step 1 above.

.= is a constant that reflects the average effect across 7 countries of market structure on
the pure spread

Ne=is a set of c-1 dummy variables reflecting differential market structure effects on the
pure spread across countries (Germany is the excluded (base) country)

6, = is the sensitivity of the pure spread to intermediation risk (interest rate volatility)

changes over time.

10



Thus, this methodology will allow us to separate the effects on NIM for which

macroeconomic policies are responsible (such as interest rate volatility) and components of the

margin for which market structure (monopoly power) is responsible.

SECTION 3. DATA SAMPLE AND HISTORICAL CONTEXT

3.1. Data Sample

The major source of data for this study is balance sheet and income statement information
derived from IBCA's Worldscope Data Base. This data base is unique in that it attempts to
standardize financial statements across countries so as to allow reasonable cross country
comparison of banks performance to be made. The data base is annualized and covers the period
1988- 1995. The seven countries chosen include five of the major banking countries in the world:
US, UK, Germany, Switzerland and France along with two countries that have had relatively
controlled banking systems - Italy and Spain- and who might potentially offer "models" of recent
Latin American banking systems. The number of banks in the sample for each country are as
follows: Germany (151), Italy (135) Switzerland (94), UK (32), Spain (1 14) France (110) and the
US (110). Only banks for which all required data was available for all 8 years, were selected.
Because the US has a more segmented (or non universal) banking system compared to the other
countries in the sample --all of which have relatively "universal” structures-- we re-ran some of
the tests using those institutions designated as purely commercial banks in the US (103 out of the
110). The interest rate volatility figures were collected from Data Stream. Short rate volatility was

calculated as the annual standard deviation of weekly interest rates on 3 month securities in each

11



country. Long rate volatility was calculated as a the annual standard deviation of weekly interest

rates on one year securities. The specific interest rates used are listed in appendix 2.

Figure 1 shows the volatility of short-rates and Figure 2 the volatility of long-rates over
the 1988-1995 period. As can be seen there is considerable time variation in volatilities within
countries and the degree of correlation in volatility shocks, across countries is quite low. For
example, the annual short-rate volatility for the US varied from a low of 0.083 % in 1993 to a
high of 0.85 % in 1988, while for Spain the annual short rate volatility varied from 0.23 % in 1990

to a high of 2.18 % in 1993

3.2. Historical Context.

The sample period selected (1988-1995) is interesting for a number of reasons. First it
contains the world-wide recession of the late 1980s and early 1990s when the credit risk exposure
of many banks increased as did their loan losses rates and charge-offs. As a result we are able to
examine the determinants of the NIM over both expansionary and contractionary phases of
economic activity. Second, the period 1988-1992 encompasses the phase-in and harmonization of
capital ratios across the major banking countries of the world (the BIS risk-based capital
requirements for an 8 % risk-based capital ratio). As a result a number of banks had to increase
their capital ratios over this period. As discussed earlier such capital ratios can be viewed as a

form of taxation on bank profitability that is likely to be reflected in bank NIMs. By including a

12



variable for bank capital we should be able to capture the effects of the BIS capital guideline on
bank NIMs. Third, the 1988-1995 period is alsb one of dramatic consolidation in banking through
mergers and acquisitions. Over this period the numbers of banks in the US fell by nearly 25 %
largely as a result of mergers and acquisitions as inter-state barriers to cross-state acquisitions fell.
Similarly, Europe also saw increased consolidation both domestically and inter-European as the
EC moved towards a single banking and capital market as a result of the Second Banking
Directive. Our model specifies a variable that will pick up the effect of changing market structure

(consolidation) on bank margins in the US and Europe.

SECTION 4. EMPIRICAL RESULTS.

Table 3 shows the results of the first step regressions. Of the three market imperfections,
the one with the strongest impact appear to have been the implicit interest rate (or fee proxy). Fof
virtually all countries this variable has a highly significant and positive impact on NIMs. That is
restrictions on paying explicit interest on deposits appears to be met by positive implicit payments
(or subsidies to depositors) instead. To finance these payments, however banks have to increase
their loan rates and thus their actual NIM. From a policy perspective, phasing out interest rate
regulations on deposits may well lead to an erosion of implicit interest payments and potentially a
narrowing in actual NIMs. While the overall effect on bank profitability is unclear, to the extent

that scarce labor and capital resources used by banks to produce banking services are priced more

13



efficiently (i.e. the subsidy effect is eliminated), then there may be an overall social welfare

improvement.

With respect to the opportunity cost of reserves variable (neata), in most countries and

years, as expected the sign is positive and the coefficients are significant.

The third market imperfection --bank capital assets ratios-- are generally significant and
have the expected positive signs. That is to say high regulatory and/or endogenously determined
capital ratios tend to erode bank profitability. Banks seek to lower the cost of holding relatively

high capital-debt ratios by demanding higher NIMs.

As discussed in Section II, The intercepts of these regressions (in the context of the
margin model) can be viewed as the common pure spread (s) across all banks in a single country
in the same year. For example, for all US banks the pure spread in 1995 is estimated as 2.65 %
compared to a gross NIM of 4.264 %. That is, in 1995 the pure spread is estimated to comprise
(explain) about 62 % of the US NIM with the remaining 38 % being explained by "regulatory tax"
variables and other (excluded residual) effects; also as can be seen these pure spreads are

generally statistically significant and vary across time and across countries.

Using the estimated intercepts from the country specific cross sectional regressions as
dependent variables measuring the pure spread, we then run the second step panel regression (see

eqn 5 in section 2). The key parameters of interest are the intercepts of that regression, which

14



show the general average effect of market structure on pure bank spreads across the seven
countries, the individual country market stmcﬁre dummies and the sensitivity of pure spreads
with respect to market volatility of long and short interest rates. Table 4 panel (a) shows the
regression tests with the country specific market structure dummies constrained to zero while
table 4 panel b shows the results when country specific dummy variables are introduced. In both

cases the individual coefficient p-values reflect adjustments for heteroskedasticity and for cross

sectional correlation across residuals.

With respect to table 4 the results suggest that banking markets are on average quite
efficient with the intercept variable suggesting that only approximately 0.20 % of margins
on average can be explained by market structure (i.e.rents generated by monopoly power).
However as can be seen from Table5, when individual country dummies are included (Germany is
the intercept or the excluded variable) the results are quite interesting. Perhaps due to restrictions
on interstate banking and universal banking the pure spread for the US banks are by far the largest
with the dummy coefficient suggesting that the non competitive structure in the US adds 1.5 % to
the spread compared to Germany (the intercept). By comparison France and the UK (with
negative dummies) appear to have the most competitive banking markets. Interestingly US and

Spain also have on average the largest gross NIMs.

With respect to intermediation costs (i.e. the volatility of interest rates) the higher the
volatility of interest rates then the higher the pure spread - as implied by the model. The results

also suggest that spreads appear to be equally sensitive to both short and long rate volatility of
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interest rates and that on average a 1 % increase in the volatility of interest rates increase bank

margins by about 0.2 % (see table 5).

Overall, the results suggest that margins (or pure spreads) are sensitive to both market
structure effects and volatility effects. However the effects of market structure on spread appear

to be quite heterogeneous across countries.

SECTION V. POLICY IMPLICATIONS.

The major policy implication from this study are as follows:

(i) Regulatory taxes (market imperfections) have a significant impact on banks NIMs -
especially interest rate restrictions on deposits. Consequently NIMs might be reduced by allowing

competitive explicit rates to be paid by banks

(ii) Reserve requirements and related opportunity cost effects impact these countries
NIMs. Thus, countries can lower their banks NIM by requiring lower reserve requirements or

paying interest on such required reserves balances

(iii) Because of the relative cost of bank equity, high capital ratios impose an extra burden

on banks and are reflected in higher NIMs. This suggests an important policy trade off. High

16



capital ratios improve the solvency position of the banking system. On the other hand high NIMs

are costly for users of bank services (i.e. depositors and borrowers).

(iv) The effect of market structure on bank spreads varies across countries. The more
segmented or restricted the banking system, in terms of geographic restrictions on branching and
universality of banking services, the larger appears to be the monopoly power of existing banks

and the higher their spreads.

(v) Macro interest rate volatility has a significant impact on bank NIMs. For the 7
countries studied a 1 % increase in volatility increases bank NIMs by 0.2 %. This suggests that
macro policies consistent with reduced interest rate volatility (e.g. low inflation policies) could

have a positive effect in reducing bank NIMs.
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Figure 1

Volatility of Short Term Interest Rates ()

1988-1995 (Selected countries)
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(*) Rates used for these calculations are defined in appendix 2.
Source: Data Stream

Figure 2

Volatility of Long Term Interest Rates (*)

1988-1995 (Selected countries)
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(*) Rates used for these calculations are defined in appendix 2.
Source: Data Stream




Appendix 1

The bank solves the following optimization problem:

Mc:x [ A E(U(Wr)/deposit) + A E(U(Wr)lloan)] 1)

The following definitions apply:

Wr, is the final wealth, after a transaction (loan or deposit) takes place and a there is a

shock on the short term (money market) interest rate.

U(W), is a well defined concave utility function of wealth.

Wo=1,+C,

1 0= Lo - Do +C 0

Io,Lo, Do, C, are intial inventory, loan, deposit and money market positions

I, Co . . . )
Fw=Trrp-+ry-,152 weighted average interest rate earned by the bank portfolio
o o

Q= is the size of the single transaction in the period (a loan or a deposit)



Expanding around initial wealth when a deposit or a loan takes place and taking

expectations:

EU(W )/ deposit) =U' (W,)aQ + 2U" (Wo)(c70* + 26201 + U(Wo)+
+U (W) (rwWo +2U"(Wo) (o115 + 201116Y o + 03 Y7) @)

and

E(U(Wr)lloan) = U'(W,)bQ + %U”(Wo)(c%Qz - 26700 + UWo)+
+U (Wo)roWo + XU (WoXo712 +20111,Y o + 0317) 3)

where U(W7r/.) is a second order Taylor expansion around initial wealtp._

Plugging (3) and (2) into (1) and solving with respect to a and b to get a* and b*, the

a 1 2

where

R = is the absolute coefficient of risk aversion.
a —

'E = represents the market structure

)

2 __. . .
; = is the volatility of the interest rate
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APPENDIX 2

Interest Rates used for Volatilifies Estimates

Short Term Interest Rates

Money Market 3 Months
Discount Rate
Money Market 3 Monts
Interbank Rate - 3 Months
Fixed Deposit 3-5 Months
Interbank Rate - 3 Months

Treasury Bill - 3 Months

Long Term Interest Rates

Money Market One Year
ABI Prime Rate
Treasury Bond 1 year
Interbank Rate - 1 Year
Fixed Deposit 12 Months
Interbank Rate - 12 Months

Treasury Bill






