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A new dataset and a nonparametric methodology permit a detailed look at the many factors which affect the pricing of bank loans, clarifying the weight and significance of each.  The data include the lending banks’ internal measure of each loan’s default risk, incorporating their private information about the borrower as well as their knowledge of each loan’s covenants and security structure.  A variable for loan renewal and a study of repeat borrowing by the same companies offers new insight into the pricing impact of bank relationships.  The most surprising variable is also the most significant:  whether the loan is priced against Prime Rate or a market index such as Libor.  Controlling for the difference in level among such benchmarks and for all the other explanatory variables, Prime-based borrowers pay about 140 basis points more.  This remarkable anomaly persists even when a choice of benchmarks is offered to the same borrower.

Introduction

The pricing of corporate bonds, both in theoretical models and in Wall Street practice, is determined by a relatively small number of variables.  The primary determinants are the term structure of riskfree rates and the default risk of the borrower.  Models, following Merton (1974), most often posit the ratio of the market value of a company’s assets to its outstanding debt as the measure of default risk.  Practitioners rely on the bond’s credit rating, which takes into account not only the volatility and leverage of the underlying business but also the seniority of the bond and any restrictive covenants it imposes on the company.  If we are armed solely with a bond’s credit rating and a riskfree interest rate for its term or duration, we can come reasonably close to estimating the interest rate required on a risky bond.

Bank loans are priced very differently, and respond to a much larger number of variables.  Bank loans are generally priced at floating rates of interest, using a spread above a time-varying benchmark such as the Prime Rate or Libor.  The spreads vary only moderately with credit rating and hardly at all with term.  Equally or more important than risk and term are a bewildering variety of other variables.

Previous studies of bank loan pricing have studied different sets of explanatory variables using OLS regression.  In these studies, the object of interest was one or a few of the explanatory variables; the purpose was to explore a particular thesis about a particular variable rather than to expound bank loan pricing generally.  The additional explanatory variables used in these studies were typically dependent on availability in the dataset used.

Berger and Udell (1990) studied the Federal Reserve’s periodic surveys of terms of bank lending.  They measured spread as the difference between the reported interest rate and a Treasury security of comparable duration.  They found significance at the 5% level in the log of loan size, the log of duration, the presence of collateral, whether the rate is floating or fixed, whether the loan was made under a formal or informal commitment, whether the loan is a demand note, whether it is booked offshore, whether it is a participation, whether it is based on the Prime rate, the Federal Funds rate or a foreign money market rate (i.e. Libor), and whether its purpose is for various types of real estate construction.  The R2 in this study for various dates ranged between 0.19 and 0.33.

Booth (1992) separately regressed spreads on Prime-based, Libor-based and CD-based loans in a dataset composed from several sources and found significance at the 5% level in at least some cases in the following variables:  log borrower sales, whether the loan is secured, the logarithm of the loan size, the amount of fees charged on undrawn balances, whether the loan arises from a loan commitment, whether the loan contains a benchmark option, whether the loan arose in a restructuring or an LBO, and whether the borrower is privately or publicly held.  In a subset of public companies only, the following further variables showed significance:  whether the firm had public debt outstanding, the logarithm of a numerical representation of the credit rating carried by the public debt, and whether the public debt is senior to the bank loan.  His R2 values ranged from 0.23 to 0.42 in the first regressions and 0.25 to 0.47 in the second.

Petersen and Rajan (1994) combined fixed and floating rate loans in 1988-89 survey data gathered by the SBA and the Federal Reserve.  They found that these variables are significant for aggregate interest rates at the 5% level:  the Prime Rate, the spread of BAA bonds above Treasuries, whether the loan is floating or fixed, log borrower assets, the rate of borrower sales growth, its coverage of interest by profits, the mean gross-profits-to-assets ratio for the industry, the age of the firm, and the number of banks from which the firm borrows.  Their R2 values ranged from 0.145 to 0.158.

Berger and Udell (1995) used the same survey dataset but selected for analysis the spreads over Prime-based lines of credit only.  Of the 22 variables studied, 5% significance was found in only two:  whether the borrower is a non-Subchapter S corporation and the log of the length of the relationship with the current lender.  Their highest R2 was 0.095.

This paper takes advantage of a large and comprehensive dataset of bank loans collected by Loan Pricing Corporation.  Among the many explanatory variables in this dataset are the type of each loan (e.g. revolving credit, term loan, standby letter of credit, etc.), the purpose of each loan (e.g. for acquisition, recapitalization, working capital, etc.), the identity of the lending bank, the date the loan was signed, the presence of collateral, the magnitude of four classes of fees and the sales, industry, geographic location and the debt market access (bonds and/or commercial paper) of the borrowers.

The dataset also contains a uniquely interesting variable:  the banks’ internal measure of borrower risk.  We believe that banks obtain private information about their borrowers, and such information must affect spreads.  Such private opinion is likely to explain loan pricing better than could any “objective” standard of default risk.  The banks’ risk measures also incorporate the effect of collateral and covenants in the loan agreements, i.e. like bond ratings they rate specific instruments rather than the borrower as a whole.  A preliminary task in the present study to is map all the internal risk measures onto a common scale.

This paper has three objectives.  The first is to document, as comprehensively as possible, the relative importance of the many variables which affect bank loan pricing, and to discuss why the many variables should have the importance and the directionality that they do.  I use a nonparametric procedure, alternating conditional expectations (ACE) as developed by Breiman and Friedman (1985).  This procedure reveals a number of significant nonlinearities in the dependencies of spreads on continuous variables, and enables a parsimonious representation of the dependencies of spreads on discrete variables.

The R2 of the regression of ACE transforms on spreads is 0.697.  By itself, this might be merely an artifact of nonparametric estimation.  Closer inspection shows that it results primarily from the quality of the data and not the methodology.  An OLS regression of spreads on just four of the variables (reported in Table 6) has an R2 of 0.552.

Local factors such as the borrower’s geography and industry and the identity of the lending bank turn out to have much greater importance than most economists would expect.  Loans which are small relative to the scale of the company are priced at higher interest rates than those which are quite large.  The study reveals a degree of inefficiency in the loan pricing market not previously documented.

The second objective of the paper is to investigate the consequences of bank relationships for loan pricing.  In recent years a great deal of theoretical and empirical work has been directed to the importance and consequences of bank relationships with borrowers.  Papers such as Sharpe (1990), Rajan (1992), Petersen and Rajan (1993) and Boot and Thakor (1994) have modeled banking relationships in ways which make pricing inferences possible.  Empirical work includes notably Petersen and Rajan (1994) and Berger and Udell (1995).

Relationships are here studied in two ways.  The first is through an indicator variable for loan renewal in the dataset.  The second way involves reviewing all cases in which the same borrower is found taking more than one loan in the dataset.  The pattern of spreads, depending on whether the borrower changes banks or stays with the same bank, offers new insight into the importance of relationship to bank pricing.

The third objective of the paper is to examine in detail the most striking of all the explanatory variables:  whether the loan is priced against the Prime Rate or a market index such as Libor.  Taking into account the difference of levels between these benchmarks, and controlling for the many other variables which affect spreads, Prime-based borrowers in these data pay on average about 140 basis points (bp) more for their loans than Libor-based borrowers, with similar spreads to other market indices.  The Prime pricing system and the market index system coexist in the same banks and the same cities with borrowers of similar size and risk.  There is not a smooth transition from one system to the other, but a clear discontinuity.  The discontinuity persists even when a choice of benchmarks is offered to the same borrower.

These results beg explanation.  After all, loans based on Prime and those based on a market index are very similar in character.  The existence of substantially different prices for these nearly-identical products from the same vendors in the same markets is an economic anomaly of considerable interest.  What can explain it?  Several possibilities are explored:  whether Prime borrowers have some unobserved difference from market index borrowers; whether Prime borrowers rationally pay more to avoid the greater volatility of market indices; and whether the Prime premium represents a subtle and systematic way of recovering informational costs and/or charging quasi-monopoly rents.

The paper proceeds as follows.  Section I describes the data and the variables available for study.  Section II describes the methodology used and presents the basic results.  Section III considers repeat borrowers and the relationship issue.  Section IV studies in more depth the Prime premium and the possible explanations for it, and Section V concludes.

I.  Data and variables

The data used in this paper come from the private loan database of Loan Pricing Corporation (LPC).  They describe 75,162 corporate loan facilities signed between January 1, 1990 and December 31, 1995.  Of these, 62,161 loans were based on a single benchmark and 13,001 offered the borrower a choice of benchmarks.  Most of the analysis is performed on the first set of loans, although the second are analyzed separately in Section IV.

Information on these loans was gathered by LPC primarily in the course of portfolio valuations performed at various times for 125 banks.  In these valuations, banks pay LPC to evaluate a block of loans.  Such a block will typically comprise all the bank’s loans which meet certain parameter tests, such as signed during 1995 and of more than $100,000 commitment size.

The lending banks are typically part of large regional holding companies.  Absent from the sample are a handful of the very largest bank holding companies and the many thousands of small banks which characterize the American banking system.  Nevertheless, the data represent a cross-section of American bank lending which is believed to be broadly-based and reasonably representative.

A.  Lending benchmarks and spreads

The most commonly used benchmark for floating-rate loans
 to major borrowers is Libor, the London Interbank Offered Rate for Eurodollar deposits.  Libor is announced by the Bank of England each business day and represents a composite of the offered rate for Eurodollar deposits by major banks.  Libor is the universal benchmark of international syndicated lending, and has become very popular in domestic U.S. loans as well.

Libor is in fact more than one number:  it is a set of rates, a small yield curve for deposits of 1, 3, 6 and 12 months term.  Most bank loans in the U.S. market require quarterly payments of interest and so are priced against 3-month Libor.  The second most commonly used market index benchmark is the U.S. domestic Certificate of Deposit (CD) rates.  Cost of Funds (COF) measures are a variant on CD rates
.  Treasury Bills, Federal Funds and Bankers’ Acceptances are occasionally used but are less popular.  All of the above indices are publicly available market prices.  While a few banks use more exotic benchmarks, the present study is restricted to the market indices mentioned in this paragraph, plus Prime Rate.

Prime Rate is sometimes described, by both academics and practitioners, as “the rate charged by banks to their most creditworthy borrowers.”  Nothing could be further from the truth.  As will be shown in Section IV, Prime has become the basis for most loans to the smallest and weakest borrowers.  Large public companies have a strong tendency to borrow against market indices, and medium-sized companies increasingly do so as well.

Prime Rate is unlike any other benchmark in that it is determined by the banks themselves.  Furthermore, virtually all banks set exactly the same Prime Rate.
  When one bank changes its Prime Rate, either all other banks follow or, within a few days, the bank which changed reverts to the national standard.  See Mester and Saunders (1995) for a discussion of how Prime Rate is changed.

Figure 1 shows the movements of Prime, Libor and CD rates over 1974-1995, and Figure 2 shows the differences between these rates in the same time frame.  The relationships among rates were somewhat disordered in the first half of the period shown, but in recent years clear patterns have emerged.  The premium of Libor over domestic CD rates has settled down to about 1/8 of 1%, so that the two indices have nearly converged.  Prime Rate, however, has drifted steadily further above Libor and CD rates, as emphasized by the regression line.  The upward slope of this line is about 11 basis points per year.

Table 1 gives descriptive statistics for the three rates and their monthly changes during this period.  The market indices are somewhat more volatile than Prime, as can be seen from the standard deviations of monthly changes.

The dependent variable in this study is the loan spread above the floating benchmark.  To put all loans on a common basis, one must correct for the difference in level among the benchmarks.  For example, if Prime stands at 2.50% above Libor, then a company which pays a spread of 0.50% above Prime might be expected to pay 3.00% above Libor.

In order to make spreads comparable, all are adjusted to a Libor-equivalent basis by adding to them the average difference, in the month in which the loan was signed, between their pricing benchmark and Libor:


Adjusted spread  =  Spread above Benchmark + (Benchmark-Libor)signing date
In the above example, the spread above the Prime benchmark was 0.50%, Prime-Libor was 2.50% and so the adjusted spread was 3.00%.

The adjustment to Libor-equivalent basis might be made differently.  Since borrowers do not in general have the option of moving between Prime and Libor pricing
, analysis should take into account not merely the Prime-Libor difference at the time the loan is signed, but the expected Prime-Libor difference over the life of the loan.  Given the upward drift of the Prime-Libor difference, the expected future difference should be higher than the present difference.

The ideal measure for this more sophisticated adjustment would be a Prime-Libor swap of a term matching that of the loans.  Although such swaps exist, data on them are difficult to obtain, particularly with so many different terms and time points.  Furthermore, this more sophisticated adjustment is less conservative in that a larger Prime-Libor adjustment would make Prime-based loans appear more expensive, thus making one of this paper’s central findings easier to prove.

An important feature of Prime-based loan spreads is the tendency of unadjusted spreads to cluster at the point of zero spread, pricing sometimes referred to as “Prime flat,” so that the adjusted spread is simply the Prime-Libor difference.  Of the pure-Prime based loans in the data studied, about 28% have zero unadjusted spread.  The name “Prime Rate” and the fiction that this is the rate charged to the bank’s most creditworthy customers doubtless tend to enforce this barrier.  However, about 2% of Prime-based loans have negative spreads, so that the barrier at Prime flat is not absolute.

B.  The borrower risk measure

A unique feature of the LPC database is that it contains each bank’s internal scoring of each loan’s default risk.  Every bank has some sort of linear risk rating system, typically using a numerical scale such as 1..6 or 1..10.  Unfortunately, no two banks use the same system; even when the scale numbers are the same, the meaning assigned to the numbers may be quite different.  The dataset does, however, record each bank’s rating of each of its loans.

The problem of scale consistency among banks is handled in the following way.  A standardized scale of 1..100 is created, with 1 corresponding to the lowest default risk.  It is assumed that all banks observe this risk scale, and agree about the correct measure on this scale to be assigned to every loan.  Where banks differ is in mapping different segments of the 1..100 scale onto their local scales.

Each bank’s local risk scale is represented by a set of brackets on the 1..100 scale.  A particular bank might assign 1(risk<23 to its category “1”, 23(risk<35 to “2” and so forth.  Such a bank’s scale would be represented by the set of breakpoints between brackets { 23, 35, ... }.  A complete collection of these sets of breakpoints, one for each bank, is termed a concordance.

The concordance used in this study was constructed in the following manner.  First, a “verbal concordance” was created as a first draft.  This utilized the words used by banks in their own descriptions of their scales, matching them to a standardized verbal description for points on the 1..100 scale.  This “verbal concordance” was discussed with most of the banks by LPC.  If during the period studied a bank had changed its scale, or the definition used to describe its scale, it is treated as two separate banks, one before and one after the change, for this purpose.

Refinement of this draft concordance exploited the fact that the dataset contains 20,371 pairs of loans to the same company by two different banks within the same 12-month period.  (Note that if n banks participate in the same loan, n(n-1)/2 pairs are created).  These paired ratings are used to improve the alignment of the separate bank scales against the 1..100 standard.  It is assumed that the covenant and security structure of the paired loans is comparable, although this cannot be separately confirmed.  The following loop was iterated:

1.
Use the draft concordance to estimate the true risk of each loan in the paired-rating list.  If the brackets assigned by the two banks overlap, use the midpoint of the overlap zone.  If the two brackets are disjoint, use the midpoint of the space between them.  If one bracket contains the other, use the midpoint of the inside bracket.

2.
Use the loan risk numbers to re-estimate a draft concordance.  This is done bank by bank with ordered probit analysis.  The estimated risk numbers of all loans in the paired list rated by a particular bank are treated as the independent variable, and the bank’s local risk rating is treated as the dependent variable.  Ordered probit provides a maximum likelihood estimate of the breakpoints in the independent variable.  If ordered probit fails because the data are too sparse or disordered, breakpoints are estimated using mean risk values in each rating category.

After five iterations the concordance changed little and the procedure was stopped.

It is natural to compare the bank ratings with bond ratings in the 3,243 cases where the latter exist.  This relationship turns out to be nonlinear and is graphed in Figure 3.  Banks treat loans to companies with bond ratings of AAA through AA- as essentially equivalent.  The curve then rises about linearly through the investment grade ratings, but flattens noticeably below BBB; indeed it declines for the lowest-rated junk bonds.  This flattening and decline reflect the fact that in most cases banks require both collateral and strong covenants when they lend to the lowest-rated companies, giving them more safety than bonds or unsecured loans to better companies.  It is clear from the pattern of Figure 3 that the risk ratings incorporate the effect of collateral and covenants.

C.  The borrower size measure

The borrower’s size is an important determinant of spreads:  small companies pay larger spreads than large companies, other things equal.  Why should this be?  At least three possible reasons come to mind.

First, size may proxy for an additional dimension of default risk, since it is widely believed that small companies are less proven than large ones, more volatile and subject to sudden reverses.  Second, smaller companies may be more expensive to monitor than large ones, per dollar of loans, since the amount of effort needed to monitor a company is unlikely to rise proportionately with the size of the company or of a particular loan.  Third, small size may represent a lack of bargaining power on the borrower’s part, so that the excess spread charged to small companies is a form of rent unrelated to risk or monitoring cost.  It is difficult to sort out which of these reasons is the correct explanation, or whether perhaps all three of them play a role.

In this study the size of borrowers is measured by the logarithm (base 10) of borrower sales.  Although total assets is an alternative measure of borrower size, almost all banks use sales as their size measure.  Base 10 is used because many banks are organized into departments which handle companies of different sizes, often demarcated by a power of 10, and such institutional differences may have an impact on spreads.  For example, the “middle market” of borrowers is often defined as companies with sales between $1 million and $100 million.  It is convenient to see these demarcations as powers of 10.

D.  Loan type

Loan type is a discrete variable classifying whether the loan is a term loan, a demand loan, a revolving credit, a standby letter of credit, an uncommitted guidance line, etc.  The differences among these categories reflect different options on the part of the bank and the borrower as to when the loan is drawn down, prepaid, and/or redrawn.

For example, a term loan most nearly resembles a bond, with a fixed drawdown and repayment date, although as in virtually all bank loans the borrower has an option to prepay at any time without penalty.  In a demand loan, the bank has the option to demand repayment at any time.  In a revolving credit, the borrower can increase and/or reduce balances outstanding at will over the life of the commitment.  A standby letter of credit is not expected to be drawn down at all, except in emergencies.  An uncommitted guidance line expresses an interest in lending, but not a legal obligation to do so.

To derive the worth of these options one would need an underlying model of the borrowers’ cash flow, cash needs and leverage, which is well beyond the scope of this paper.  Nevertheless, it is not at all surprising that loan type should have a bearing on the lending spread, i.e. that many of these options have measurable value.  Understanding these option values is a fertile area for future research.

E.  Loan purpose

Loan purpose is a discrete variable indicating whether the loan proceeds are used for working capital, acquisition, debt repayment. stock buyback, commercial paper backup, leveraged buyout, leveraged recapitalization, etc.  In general, the difference among these purposes lies primarily in the different level of possible future default risk they imply.  For example, a company entering into a leveraged recapitalization will become temporarily riskier, until its leverage returns to normal.  On the other hand, a CP backup line does not increase the leverage of a company at all, since it would only be drawn down to repay CP.  The purpose variable in effect creates an adjustment to the default risk premium to accommodate these differences.

F.  Industry

Industry is measured in this study by the borrower’s 2-digit SIC code.  Why should this be a determinant of bank lending spreads?  The most plausible answer concerns differences in aggregate loan demand among various industries.  For example, the cable television industry tends to borrow very heavily, and cable companies may have to pay a premium given the desire of banks to diversify their portfolios.  Conversely, pharmaceutical companies rarely borrow, and probably obtain particularly low spreads given their potential to diversify loan portfolios.

G.  Geography

One of the more striking characteristics of the bank loan market is its variation among cities, states and regions.  Not only are spreads higher or lower in various areas, but the particular shape of the dependency of spreads on variables such as risk and size can be totally different from one city to another.  In this study, geography is represented by two variables:  the state and the Metropolitan Statistical Area (MSA) of the borrower, a discrete variable.

It is quite unclear what economic characteristics of the states and MSAs account for these differences.  A plausible candidate, for example, is the degree of bank market concentration, as measured perhaps by the Herfindahl-Hirschman index.  Yet preliminary studies, not reported here, suggest that by itself this index has little explanatory power for the differences in loan spreads.  This area requires substantial further research.

H.  Lending bank identity

Another important explanatory variable, often overlooked, is the identity of the lending bank.  It turns out that some banks price loans systematically above the average and some systematically below the average.  This may reflect competitive issues such as the nature and quality of ongoing lending relationships or the entry of a bank into a new region.  It may also reflect bank-specific characteristics such as different deposit rates, different operating costs or different portfolio strategies.  This also requires further research.

I.  Signing Date

Like all markets, the bank loan market shows changes in level over time.  It has been widely reported that a “credit crunch” prevailed in 1990-1992, during which loan availability was  reduced and bank risk aversion increased during a protracted recession.  After that time, as recession gave way to economic recovery, banks again began to lend aggressively.  Thus one would expect bank loan spreads to vary with time.  The time variable in this study is the signing date of each loan.

J.  Term

Term to maturity has an important influence on bond spreads, so it might be expected to similarly influence bank loan spreads.  An important difference between the markets, however, is that bonds are generally fixed-rate instruments whereas bank loans are generally at floating rates of interest.  A primary reason why bond prices are term-sensitive is the bondholder’s exposure to inflation risk.  A bank is largely immunized to this risk by having loans with repricing maturities generally similar to those of its deposit and other liabilities.

Even if interest rate risk is immunized, however, theoretical models of risky debt such as Merton (1974) and the many further papers based upon its general approach predict a relationship between spread and term; in particular, the spreads of very risky bonds are predicted to decline with term and those of very safe bonds are predicted to rise, with a humped pattern in the middle.  These patterns were empirically confirmed in a general way by Sarig and Warga (1989).  Thus, even in the bank loan market, one could expect the loan’s term to influence spreads.  In this study the logarithm (base 10) of term expressed in months is used as an explanatory variable.

K.  Renewal

The dataset contains an indicator variable which is one if the loan is a renewal of a previous loan agreement and zero otherwise.  This variable offers a proxy measure of ongoing banking relationship.  As discussed more fully in Section III, a number of theoretical models of bank relationships predict that over time banks may increase rates for existing customers, while other models predict that rates banks should lower rates as the relationship proceeds.  The coefficient for loan renewal should provide insight into the this question.

L.  Loan scale

Bank loan spreads are affected by how large a loan is relative to the size of the borrower, in other words whether the loan is a major or minor event in the company’s life.  This variable is represented in this study by the logarithm (base 10) of the ratio of loan commitment size to company sales.  A relatively large commitment might signal increased default risk, so one could expect a positive impact of loan scale on spreads.  On the other hand, a company with a very large loan to negotiate may exert extra effort to bring in new lenders and increase competition, and banks might be eager to lead the company’s most important loans because of the future benefits that may accrue to the company’s most important banks.

M.  Capital market access

Commercial paper (CP) is a close substitute for bank lending.  Furthermore, CP trades at an interest rate quite close to the deposit rates of banks (Libor or CD rate).  But because banks need to lend at a rate materially higher than their deposit rate, to create a profit margin, bank lending rates are necessarily higher than CP rates.  This means that borrowers which have access to CP markets will generally utilize that access rather than borrow from any bank.  When they do borrow from banks, their capacity to negotiate lower lending rates should be significant because of the viable CP alternative.

Bond market access has similar properties, except that bonds are not necessarily cheaper than bank loans, when their fixed rates are swapped into floating rate equivalents.  Nevertheless, companies with bond market access may also enjoy increased negotiating power when dealing with banks.

In this study, CP and bond market access is proxied by two indicator variables which are one if the borrower has a CP or bond market rating and zero otherwise.  The indicator variables are more useful for this purpose than the ratings themselves, for our object is to measure market access rather than default risk.

N.  Collateral

The LPC database contains an indicator variable for whether the loan is collateralized or not.  This is somewhat imperfect, since we do not know how much the collateral is worth compared to the loan amount nor how liquid the collateral it might be.  Clearly a loan fully collateralized with cash would be essentially riskfree, while one collateralized with real estate might be quite troubled.  Earlier studies such as Berger and Udell (1990) found that, contrary to intuition, the presence of collateral tends to be associated with higher spreads, not lower ones.

O.  Covenants

All bond and bank loan agreements contain a number of covenants, some of them “boilerplate” and some crafted to the particular borrower.  The purpose of such covenants is typically to lower the lender’s risk by making certain types of behavior by the borrower an act of default on the loans.  A number of papers beginning with Smith and Warner (1979) have studied the possible or actual impact of covenants on lending spreads.

Covenants may be conceptually grouped into those which are priced and those which are unequivocally required and therefore not priced.  For example the negative pledge, which prevents the borrower from offering liens on assets to other lenders without ratably securing the loan in question, is so nearly universal that few unsecured borrowers would take the risk of being without it.  On the other hand, a covenant requiring that debt not exceed a certain fraction of net tangible assets might be priced in the sense that if the borrower agreed to a lower fraction the lender might agree to a lower spread.

Large syndicated bank loans frequently contain a sliding scale of spreads linked to either the borrower’s bond rating or alternatively to a ratio such as debt to cash flow.  Pricing schedules such as these offer direct insight into the lenders’ demand function for the company’s debt if different leverage ratios prevail, and are worthy of separate study.

The private LPC database, which is the subject of this paper, does not contain covenant information.  However, as noted under Subsection B above, the risk-reducing effects of covenants are thought to be incorporated into the bank’s private risk assessment of the loan.  In this way they enter into the study, even though their effect cannot be isolated.

P.  Fees

It is often imagined that banks price loans on a “total return” basis, which takes into a account both the lending spread and the fees charged on the loan.  If this were strictly true, higher fees would be associated with lower spreads, other things equal.  Studies in the LPC database not reported here show that, on the contrary, higher fees in each of four categories are unequivocally associated with higher spreads.  In other words, the conditions which make possible higher spreads also make possible higher fees.  Because of this finding, fees are omitted as a variable explanatory of spreads:  the causality appears to run from explanatory variables to both spreads and fees.

Descriptive statistics for the continuous variables and bivariate discrete variables used in this study are displayed in Table 2.  In addition to aggregate statistics, separate means for the subset of Prime-based loans and market-index loans are displayed.

II.  Methodology and Results

Earlier studies of loan pricing have generally regressed loan spreads on explanatory variables using ordinary least squares.  Two factors argue against the use of OLS in this study.

First, as will be shown in this section, loan spreads may display important nonlinearities in their dependence on at least some of the five continuous variables studied here.  Insofar as these nonlinearities are material, OLS is misspecified.  Second, OLS requires a separate regressor (dummy variable) for each value of the discrete variables.  We have 20 loan types, 21 purposes, 241 MSAs, 125 banks and 100 SICs, which would make a total of 507 new regressors.  This creates not only an unwieldy computational problem but also a problem of perfect multicollinearity, as the dummies for each category sum to a vector of ones.  While this can be alleviated by eliminating some of the dummies based on preliminary tests of significance, such a procedure is arbitrary at best, as most of the discrete values really do appear to matter.

A preferable approach is to use a nonparametric model.  I utilize a version of the Alternating Conditional Expectations (ACE) technique of Breiman and Friedman (1985).  The ACE model is a generalization of the linear regression model y = ( + ((ixi+ ( into a form which still separates the variables but allows them a general functional form:




(1)

where y is the dependent variable, the xi are the explanatory variables and ((y) and the (i(xi) are optimal transforms of their arguments, i.e. those transforms which maximize the correlation of the functions, and ( is the error term.  Equation (1) is estimated using the algorithm described by Breiman and Friedman (1985).  It requires alternating estimations of ( as the expected value of the right-hand side of (1) conditional on y and of each (i(xi) using the current estimates of the other functions to form conditional expected values of the function being estimated.

To estimate the conditional expected values of continuous functions one must utilize a smoothing procedure.  The procedure used in this study is linear kernel smoothing in which the window size is optimized using local cross-validation as described in Härdle (1990).
  The function ((y) is approximately linear when (1) is estimated with these data.  In the results which follow, ((y) is assumed linear so that it can readily be inverted to recover y without losing the separation of the variables, and so that the (i(xi) can be read directly as basis points.  The modified model then takes the following form:




(2)

In this equation 

 is the unconditional mean spread.  The (i(xi) are constrained to be mean-zero, which prevents a multicollinearity problem from arising.  The sensitivity of y to each of the values of a discrete xi is expressed as a set of additions to or subtractions from the mean, one for each of the values, which sum over the dataset to zero.  Dummy variables are not needed.  The error terms ( are then mean zero by construction.

The output of the estimation process is a set of relative-spread functions (i(xi).  For continuous variables these are continuous functions and are displayed in Figures 4-8.  For the discrete variables we obtain tables of relative spreads for each value of each discrete variable.

To check the significance of the model and its components, we can use these functional outputs to map each xi onto its transform (i(xi), and then use OLS to regress y-

 on the transforms.  The betas on the transforms all come out to approximately one but the R2 and t-statistics are of interest.  We can assess the relative weight of each variable in determining spreads by observing the mean value of |(i(xi)| for each variable i over all observations.  These results are displayed in Table 3.

In this table, the first two columns indicate the largest effect the variable can have, while the latter two columns indicate the magnitude of the variable’s average or overall effect.  The most important variable in terms of t-statistics is the first: the benchmark against which the loan is priced.  Because of the importance of this variable, the detail of the ACE function for benchmark is displayed in Table 4.

These numbers are relative spreads and are most meaningfully interpreted by taking the difference between any two.  For example, Prime-based loans have adjusted spreads 17.5 bp above the mean of the dataset, but this has little meaning taken alone and simply reflects the high proportion of Prime-base loans in the dataset.  The distance between this figure and any of the figures for market-index loans is more significant.  For example, the table tells us that Prime loans have adjusted spreads 141 bp higher than Libor-based loans.  Since Libor is the most common market index, this figure is the best single measure of the premium paid by Prime-based borrowers.

There are significant differences among the market indices, for reasons that are not at all clear.  It appears, for example, that those few borrowers who were able to negotiate pricing against Federal Funds or bankers acceptances benefited materially and those who borrowed at spreads above Treasury bills did less well.  The reason for such differences is far from clear.  But the most important gap is the one between any of these indices and the Prime Rate.  This premium is explored in Section IV.

After benchmark, the next most important variables in terms of mean absolute value and also t-statistics, are risk, size and the signing date.

The risk curve in Figure 4 is monotonic and increasing up to about risk 60, which is approximately the limit for new market loans.  The four risk deciles above 60 correspond to the regulatory categories of special mention, substandard, doubtful and loss, indicating a high proportion of troubled and renegotiated loans.  The irregular pattern of spreads in this region suggests that banks sometimes attempt to collect more interest in a renegotiated loan and sometimes are forced to give interest rate concessions.  The downturn of spreads in risk 75-85 suggests such concessions.  Note that the range of spread impact of risk over the market range of 1-60 is only about 80 bp, representing substantially less default risk discrimination than one sees in corporate bonds.

Figure 5 shows the curve against the logarithm of sales, which is nearly linear.  Note that the range of impact, about 140 bp between minimum and maximum, is greater for borrower size than for borrower risk, although the mean impact is about the same.

Figure 6 shows the ACE transform for signing date.  This curve displays the sort of random-walk pattern seen in many other market time series.  Note that lending spreads rose materially in the first 18 months of the period studied, from early 1990 to mid 1991.  This was the period of the “credit crunch”, in which banks made fewer new commitments due to a recession and major loan losses.  From mid-1991 through 1995, loan spreads appear to have stayed generally high.

Figure 7 shows the dependence of spreads on the loan’s term.  Note that the effect is extremely small, only a few basis points, and that the shape is not particularly significant in that context.  Note too that all the impact on spread occurs for terms of less than 24 months; beyond that point, term has no effect on spread whatever.  It is likely that the result shown here is a blend of differing shapes for different loan types and risk groups.  Further study is needed, but the overall conclusion is that term scarcely affects loan pricing.

Figure 8 shows that loan scale, the logarithm of loan size / borrower sales, has a material negative effect:  relatively larger loans are priced at lower spreads, contrary to what might have been expected.  It appears that the risk-increasing effect of large loans is already captured in the risk measure and to some extent in the purpose variable.  What is apparently shown here is the tendency of banks to compete harder to larger transactions, and for borrowers to exert more effort to stimulate such competition when they have a large amount to borrow, relative to their size.

The most important discrete variable is the identity of the lending bank.  It may come as a surprise to see such a large bank-specific effect, but the difference between the prices of the most aggressive and the most conservative lenders during this period is approximately 200 bp.  Furthermore, the dispersion of bank policies is sufficiently great that the mean impact of this variable is also quite high.

The largest gap between minimum and maximum response is the ACE function for MSA.  Depending on its city, a borrower may experience different loan pricing over a range of more than 300 basis points.  The more moderate mean absolute value, however, indicates that these extremes are confined to a relatively few cities.  Why certain cities differ so greatly from the norm deserves a great deal of further study.

To a lesser but still important extent, state and industry show similar patterns.  Some states and some industries feature major departures from lending norms, but the mean absolute effect is moderate.  All of these variables are weightier than loan type and loan purpose, which display similar patterns:  a few types and a few purposes count heavily, while many matter much less.

Consistent with Berger and Udell (1990), this study finds that collateral is associated with higher spreads.  This is widely understood as reflecting a risk factor that may not be captured in the more conventional measures of default risk -- banks insist on collateral from companies they know to be risky.  In the context of the bank-focused risk measures used in this study, it suggests that banks may reduce their internal risk assessment more than their spread when collateral is added to a loan.

Finally, capital market access turns out to have hardly any effect at all on bank loan pricing, contrary to the view that such access ought to significantly affect banks’ willingness to offer interest rate concessions.  Bond market access is literally without impact.  Commercial paper access reduces loan rates enough to show statistical significance, but the impact is only 2.5 bp, which has little practical significance.

III.  Are bank relationships priced?

The modern understanding of banking is based upon the economics of information.  In this paradigm, banks gain private information about their borrowers and engage in costly monitoring of the borrowers’ activities.  The impact on loan pricing arises in several ways:  through the cost of information gathering and monitoring; through the improvement of incentives that may arise from monitoring, through the rents that may be associated with a bank’s quasi-monopoly on borrower information, and through concern for reputation by both banks and borrowers.  Which of these is most important, and the directionality of the net effect, are not at all clear.

Diamond (1984) pioneered the analysis of banks as delegated monitors of borrowers.  He showed that monitoring is valuable in resolving incentive problems and showed how cost considerations lead investors to delegate this function to intermediaries with diversified portfolios.  In Diamond (1991), firms build their reputations by agreeing to pay the extra cost of bank-monitored debt; firms which acquire good reputations then move on to the arms-length debt markets to save on monitoring cost.

Petersen and Rajan (1993) developed a model in which banks offer higher rates to customers at an early stage of the relationship, when borrower types are unknown, then lower them later as information is revealed.  Similarly in Boot and Thakor (1994), borrowers pay high rates and offer collateral in the early stages of the banking relationship, but are more favorably treated as their projects succeed.  Both of these models suggest that rates should fall in the course of a banking relationship.

In Sharpe (1990), banks gain information about their borrowers by the act of lending, which then allows them to capture rents from older customers.  Competition leads new banks to offer initially lower rates.  A bank’s concern for its own reputation moderates its exploitation of clients it has “informationally captured”.  In Rajan (1992) banks are contrasted with arms-length lenders.  An entrepreneur obtains improved incentives from bank borrowing with monitoring, but also pays a cost since the bank will extract rents over time as the relationship proceeds.  An arms-length debt contract avoids the costs but also the benefits.  Both of these models suggest that rates should rise in the course of a banking relationship.

Of the empirical papers, Petersen and Rajan (1994) found that relationship length affected the available quantity of bank credit but not its price.  In contrast, Berger and Udell (1995) found evidence that interest rates fall as a banking relationship proceeds.

Predictions that rates rise or fall in the course of banking relationships can be tested in two ways with the LPC data.  First, the data contain an indicator variable for loan renewal, which should be a proxy for ongoing banking relationship.  The impact of this variable can be seen in Table 3.  As in the case of commercial paper access, a statistically significant effect is found, but its magnitude is so small (2.8 bp) as to have no practical importance.

Additional insight into the importance of relationships can be obtained by selecting all cases where the same company borrows more than once and separating those which borrow only from one bank from those with multiple banks.  Of course, this approach is imperfect because the dataset does not contain all loans.  Nevertheless, the dataset is sufficiently broad that the results are suggestive.

There are 19,457 cases of borrowers with more than one loan in the dataset.  These are divided initially into two groups:  those in which all such loans are made by the same bank, and those in which two or more banks are involved.  The first set is then grouped by risk rating, to control of any change in risk rating between lending dates. Each such subset is then further separated by benchmark, so that only loans made on the same benchmark are compared.  Each such further subset is then examined to see whether unadjusted spreads rose or fell.  This is determined by regressing spreads on loan signing dates, checking for positive or negative slope.  The second set, with multiple banks, is then analyzed similarly except that no effort is made to ensure consistency of risk ratings among the various banks.

The results are reported in Table 5 together with t-tests for significance of a difference in means between the two sets and the combined data.  Borrowers with only one bank are more than twice as likely to experience no change in spreads as borrowers with two or more banks.  The difference is statistically very significant.  Conditional on spreads having changed, a decline in spreads is more likely than a rise regardless of the number of banks.  But the proportion of changes which are rises in spread is not different between the two sets of cases.  We cannot reject a null hypothesis that, conditional on spreads changing, the probability of spreads rising is the same for borrowers with one bank and those with two or more banks.

In other words, borrowers with one bank are associated with stasis in spreads:  the status quo is likely to be maintained.  Situations of changing spreads are more associated with multiple banks, but such change may be either positive or negative.  The frequency of positive changes, given that change occurs, is the same for one-bank borrowers and multiple-bank borrowers.

This implies that having multiple banks is not distinctively beneficial nor harmful, because there are different reasons why a borrower may have multiple banks.  In the “good scenario”, a company’s success and growth is noticed by new banks who then compete for its loan business, offering lower spreads as inducement.  In the “bad scenario”, a company’s problems and failures make bank loans difficult to obtain from its traditional bank or banks, and it seeks new banks, offering higher spreads as inducement.  Table 5 suggests that the good scenario is somewhat more frequent than the bad scenario in the sample being studied, but that the frequency with which either scenario occurs depends solely on events within the company and is not affected by the number of banks from which it currently borrows.

This result is fully consistent with Petersen and Rajan (1994), who found that lending cost rises and credit availability falls with the number of banks in a sample dominated by very small firms.  We need only assume that the “bad scenario” may be far more common than the “good scenario” in such a sample.  One would expect the opposite result in a sample of large, public firms, given that significant success and growth is required to be in such a sample.

The results offer little support for models such as Rajan (1992) and Sharpe (1990) which predict that spreads will rise with repeat borrowing.  The coefficient on the renewal variable is positive and carries statistical significance, but its magnitude is insignificant.  The repeat-borrower study shows why:  repeat borrowers from the same bank tend strongly to maintain the same spread they obtained in the last borrowing.

There is an important sense, however, in which banks do charge a rising loan rate to companies with which they have relationships based on private information.  We need only suppose that relationship banking is more associated with the Prime Rate and that non-relational efficient-market banking is more associated with Libor and other market indices.  This is certainly plausible as a first approximation, as discussed more fully in Subsection IV (C).

The upward drift of the Prime Rate above Libor has the exactly the same economic effect as an increase in spreads.  The adjusted Libor-equivalent spreads of Prime-based loans all tend to drift upward over time because the Prime-Libor difference drifts upward.  It seems that the Prime Rate system may provide the predicted increase in a subtle and systematic way.  This brings us to the puzzle of the Prime premium.

IV.  The Prime premium

The ACE estimation found Prime Rate borrowing to be more expensive than Libor borrowing by 141 basis points in the data studied.  To check the robustness of this result, two further exercises are performed.

The first robustness check is an OLS regression of adjusted spreads on a constant, borrower risk and size, the signing date and a dummy variable which is one if the loan is Prime-based and zero otherwise.  The results are displayed in Table 6.  The parameter on the Prime dummy is 144 basis points, in close agreement with the ACE estimate, and its t-statistic is 162.0.  The strength of the result seems to owe more to the quality of the data than to any particular econometric procedure.

The second robustness check is a display of mean adjusted spreads in cells segmented by borrower risk and size, with a t-test for difference of means in each cell.  This is show in Table 7.  The t-tests are all highly significant, and the magnitude of the Prime premium can be seen as a joint function of risk and size.  The magnitude is higher than 140 in some cells and lower in others, but the order of magnitude is not different.

One might expect the Prime premium to decline in the larger size and lower risk categories.  After all, this anomaly appears to be a kind of market inefficiency, and one would expect to find a more-nearly efficient market as one moves from the smallest and riskiest companies toward the largest and safest ones.  Contrary to this expectation, the premium displayed is largest for the largest companies.

On closer examination, one can see the reason for this pattern.  Market index spreads do indeed fall as company size increases and risk falls, but adjusted Prime spreads tend to plateau at 260-280 basis points.  This is just above the Prime-Libor difference, so we are seeing a preponderance of Prime-flat pricing.  The adjusted Prime spreads do not fall because the banks’ resist charging negative (unadjusted) spreads on Prime-based loans.

The resistance barrier at Prime flat helps make the Prime premium a step function:  Prime-based and market index pricing do not flow smoothly into each other.  The principal that Prime flat is the lowest Prime-based loan rate seems to dominate any need to make Prime-based loans competitive to the largest and strongest companies.

An economic anomaly as large as the Prime premium demands explanation.  This section discusses three possible explanations for it.  The first is that borrowers in the Prime system may have certain unobserved characteristics which make them different from similar-seeming borrowers in the market index system.  For example, they may be riskier in some way not captured by the risk and size measures, or they may require a degree of monitoring which is greater than other companies and not easily measured by outsiders.  This explanation is explored in Subsection A.

The second possible explanation, explored in Subsection B, is that Prime based borrowers rationally pay the Prime premium to avoid the greater volatility of market indices.  Both of these explanations seem unsatisfactory on closer examination.  A third explanation, based on a mix of generalized cost recovery and quasi-monopoly rents, is explored in Subsection C.

A.  Does the Prime premium reflect unobserved borrower differences?

This subsection considers whether Prime borrowers might have certain unobserved characteristics, such as greater risk or monitoring cost, which put them in a different pricing category from market index borrowers.  Certainly Prime-based borrowers are on average different from market-index borrowers.  For example, the last two columns of Table 2 show that Prime-based loans are on average riskier (36 vs. 28) and are made to smaller firms (less than $1 million of sales vs. more than $100 million).  About 28% of market index borrowers have bond market access and 20% have commercial paper access, versus 2% and 1% in the Prime population.

Despite these differences on average, Prime-based and market index loans overlap in the “middle market” of companies with sales of $1-100 million.  Table 8 sets out a distribution of the Prime-based and market-index loans by borrower risk and size.  The bias of Prime loans to smaller and weaker borrowers is evident, but so also is the overlap of the two pricing systems in the middle market.  For example, firms with sales between $10 million and $100 million reppresent about 39% of the Prime loan market but also 24% of the index loan market.

The Prime premium is a paradox in this zone of overlap, where companies of similar size and risk obtain loans whose cost varies materially depending on which benchmark is used.  The question is whether, in this overlap zone, there exist unobserved differences between Prime borrowers and index borrowers which might explain the Prime premium.

It is not usually possible to rule out factors which by definition are not measurable.  However, there is a subset of the data which was excluded from the results reported thus far and which casts considerable light on this issue.  Banks often give the borrower an option to choose between a Prime-based interest rate and a market index-based interest rate.  Because the borrower is the same, we can rule out unobserved differences among borrowers in these cases.  Here, of all places, one would expect benchmark irrelevance to hold:  if virtually identical products are offered by the same vendor to the very same buyer, how could there possibly be a pricing difference?

Yet, remarkably, one can easily reject a null hypothesis of benchmark irrelevance even in the case of optional-benchmark loans, as is clear from Table 9.  When Prime-based loans and market index-based loans are simultaneously offered to the same borrower, the Prime-based loans are on average 146 bp more expensive.  This is the same magnitude observed in different data for unrelated borrowers.

In only 273 out of 13,001 optional-benchmark cases is the adjusted cost of the Prime-based loan below that of the market index equivalent.  In most cases, the pricing anomaly is so great that the bank could not seriously intend that the borrower choose the Prime pricing.  The option has little or no value, particularly in view of the tendency of Prime to drift further above Libor and CD rates with the passage of time.  Why should banks expend effort to offer an apparently valueless option?  The behavior is rational only if banks need to preserve and promote the Prime pricing system as a system, regardless of its utility in particular cases.  This “system” view of Prime will be pursued further in Subsection C.

If the Prime premium were caused by unobserved differences among apparently similar borrowers, it would vanish in simultaneous offers to the same borrower.  The fact that it does not vanish suggests that something else is causing the anomaly.

B.  Does the Prime premium pay for risk differences in the benchmarks?

We must also consider the possibility that Prime-based loans are more attractive to borrowers.  Can the Prime premium be explained by differences in the benchmarks themselves?  As is clear from Table 1, market indices are somewhat more volatile than Prime:  market indices change daily while Prime changes only a few times during the year.  Is this sufficient to explain the spread differences?

What should a borrower be willing to pay to avoid increased volatility of interest payments?  We can estimate an answer to this question because companies frequently pay extra interest to borrow at fixed rates for medium or long terms in the bond market.  The term premium may be viewed as a measure of risk aversion by bond issuers.

What matters is not the raw volatility of rates but the interaction between this volatility and a borrower’s sampling frequency.  A company which issues a bond once every five years samples bond rates at five-year intervals.  A company which borrows against three-month Libor samples Libor once every three months.

In short, we cannot separate the volatility question from the variability of actual interest payments under some borrowing strategy.  There is an unlimited number of possible borrowing strategies, so it is difficult to prove a general result.  One can, however, simulate several typical borrowing strategies and examine the results for order-of-magnitude differences.  What follows, therefore, is suggestive rather than rigorous.

The model borrower in this example carries a Baa/BBB bond rating.  The great majority of bank borrowers do not have bond ratings, but the data studied in this paper contain 267 Prime-based loans and 379 Libor-based loans to borrowers rated Baa or BBB.  If we restrict ourselves to the most numerous size class, those with sales between $100 million and $1 billion, we find 141 Prime-based loans whose average spread (unadjusted) is 20 bp and 197 Libor-based loans whose average spread is 78 bp.

Three alternative strategies are simulated here over the 20-year period 1975-1994.  The first is to maintain a bank loan at Prime+0.20%.  The second is to maintain a bank loan at Libor+0.78%.  The third is to sell four successive five-year notes at Moody’s Baa index rate.  All interest payments are assumed to be quarterly; the bond index is adjusted for this timing difference from normal bond practice.

A Prime loan with quarterly interest payments changes in cost on each day Prime is changed:  borrowers pay interest in arrears based on the average Prime during the preceding quarter.  A loan priced against a market index such as Libor, however, locks in a 3-month rate (plus spread) for the coming quarter at each payment date:  borrowers pay interest in arrears based on the value the index carried three months before.  Thus cash flows in this simulation use the three-month average Prime but the first-month Libor reading in each quarter from the Citibase data.

The outcomes are summarized in Table 10, which shows the descriptive statistics for the three streams of interest payments and also for the difference between the Libor-based stream and each of the other two, labeled “Prime Increment” and “Bond Increment” respectively.  Analytically, we start from the Libor-based stream, which has the lowest mean cost but the highest variance, and we consider two increments which raise the cost but lower the variance of interest.

We know that many firms choose to borrow in bond markets precisely because they wish to make this tradeoff, yet many choose not to do so.  We may reasonably assume, therefore, that the expected utility of the representative firm is not changed by adding or subtracting the Bond Increment.  We can use this intuition to calibrate a simple model of risk aversion and ask what the same firm would pay for the risk reduction offered by the Prime Increment.

Assume that an agent with exponential utility of coefficient ( has random one-period future wealth W and is indifferent to an additional, stochastically independent risk ( ~ N((,(2). Equalizing expected utility, we have




Since W and ( are stochastically independent, the left-hand expectation is separable, and we are left with 



,

that is,

(  =  ((2 / 2
(3)

The Bond Increment has ( = 3.84 and ( = 12.62, so ( = 0.05.  The Prime Increment has ( = 2.05; using the same ( = 0.05 we conclude that indifference would require ( = 0.10.  In other words, a borrower with exponential utility willing to pay 3.84 to achieve the risk reduction of bonds should pay only 0.10 for the protection of the Prime Rate.  The apparent payment of 2.05 seems about twenty times too high.  To put it differently, the fact that Libor is more volatile than Prime seems in this example to account for only about 5% of the Prime premium.

Another element of this simulation deserves mention.  If the Prime premium pays for lower volatility, then it should have been most valuable in the period 1980-84, when Libor was particularly volatile and the Prime Increment’s standard deviation was highest.  On the contrary, the Prime premium (in this case, mean of the Prime Increment) was low in this period and rose later.  It seems we must look elsewhere for explanations.

C.  The dual bank pricing system

The third explanation of the Prime premium views Prime-based lending and market-index lending as two quite separate systems, originally intended for quite different clienteles and informational environments, but now increasingly commingled.  In this view, Prime-based lending is a system designed for information asymmetries, where banks engage in costly investigation and monitoring of borrowers.  It is, in short, an institutionalization of the modern theoretical paradigm of banking.

Economists have usually assumed that banks recover their informational costs and relationship investments borrower by borrower, charging each one a loan spread which somehow incorporates the cost of doing business with that company.  What this overlooks is the institutional difficulty of truly understanding costs on a customer-by-customer basis.  Very few banks claim to have this understanding.  All they can readily see is the aggregate overhead.

Thus a third possible explanation of the Prime premium is that it represents a generalized, institutionalized way for banks to recover their aggregate relationship costs from a class of companies which, broadly speaking, ought to be paying for these costs.  A related explanation is that the premium represents rents extracted from a class of companies too weak to resist paying.  It is difficult to separate rents from cost recovery in an environment where cost is not well-measured on a borrower-by-borrower basis.

Prior to the emergence of modern, information-based theories of banking, economists tended to view banking as one component of an efficient financial market.  For example, Black (1975) viewed the banking market as efficient except for the presence of regulation.  He visualized unregulated banking as a few large, national banks operating at low unit cost against market indices such as the Federal Funds rate.  He concluded that most bank policies optimal in an unregulated market are also optimal in the actual market because so many regulations can be avoided.

The portion of the corporate world to which efficient-market banking would most nearly apply is the high end -- large, public companies with well-disseminated financial information, widely followed by stock analysts and the financial press.  With few informational asymmetries to overcome, such companies would not require costly investigation and monitoring by banks, nor would they pay for it.

Starting in the 1970’s, the largest banks began offering Libor-based loans to companies whose size and well-understood information made monitoring and relationship investment unnecessary.  Such companies typically had the full range of securities alternatives -- commercial paper, bonds and stocks -- and were unwilling to pay banks much spread above market rates.  The loans were often syndicated to banks which had no relationship with the borrowers.  Virtually all syndicated loans are priced against Libor.  The Libor system was, at least initially, an institutionalization of non-relational “efficient market” banking with such borrowers.

At first, this represented an appropriate dichotomy of the market:  Prime was paid by those companies with higher informational costs.  As time has gone on, however, offering Libor-based loans to middle-market borrowers has become a competitive tool, a way for new banks entering a market to gain business and pressure competitors.  The breakdown of geographic restrictions in U.S. banking during the 1980’s accelerated this aggressive use of Libor.

Figure 9 illustrates the proportion of Prime-based loans in the dataset.  To be sure, this is only a small fraction of the total bank loans in the United States.  But in this sample at least, the decline in the Prime Rate system during 1990-1995 is dramatic.  By number of loans, the Prime proportion declined from just over 90% to just under 70%.  By dollar volume, the Prime proportion declined from about 70% to about 25%.

This in turn explains the trend of Prime to ever-higher levels above Libor illustrated in Figure 1.  As Libor usage expands, the remaining Prime-based borrowers become ever smaller and riskier.  But this is a penalty to all previous Prime-based borrowers, and it must strengthen the resolve of those who notice it to break out of the Prime Rate system if they can do so.  As the gap becomes wider, the anomaly becomes more glaring.  It is not clear how much longer the Prime system can survive.

We can apply the classic Stiglitz and Weiss (1981) analysis of adverse selection.  Assuming that banks cannot clearly distinguish between the best and the worst of the Prime-based borrowers, the escalating rate will drive safer borrowers out of the system faster than it drives out riskier ones.  This is turn can lead to an internal equilibrium interest rate:  beyond a certain point, allowing the Prime Rate to drift higher may lower banks’ expected returns.  This suggests that the Prime Rate system may be abandoned by banks at some point, as the risks of the remaining borrowers rise to the point that credit rationing begins.

The modern theoretical paradigm of banking is quite new, having been developed almost entirely in the 1980’s and 1990s.  It has quite fully replaced the earlier efficient-market view of banking.  It is ironic that during the same period in which “informational” banking was replacing “efficient market” banking in the world of theory, exactly the reverse was beginning to happen in the world of practice.

V.  Conclusion

This paper studies a new database with a new methodology to better understand bank loan pricing.  It has three objectives.

The first objective is to give the most comprehensive account yet offered of the many factors which influence bank lending spreads, showing the relative weight and significance of each.  Factors which are important in bond pricing, such as borrower risk and loan term, have only moderate importance in bank lending, while other factors such as borrower size and geographic location, lender identity, and pricing benchmark have unexpectedly high significance.

This paper documents a degree of inefficiency in bank loan pricing much greater than previously established.  It is quite unclear why banks should differ so materially in their average spread levels.  It is equally unclear why various MSAs should display such very different pricing patterns.  Future research will be required to explore these anomalies.

The paper’s second objective is to explore the impact of bank relationships on loan pricing, and in particular to test the hypothesis that banks which informationally monopolize borrowers tend to increase their spreads over time, as predicted by several theoretical models.  The results suggest that loan spreads to borrowers with only one lender in the dataset tend to stay flat, not to rise.  However, insofar as informational monopoly is associated with Prime-based lending, the spread increase does occur in a generalized way through the upward drift of Prime over Libor.

The third objective is to explore more deeply the single most surprising empirical finding:  that controlling for all the variables which seem to affect bank loan spreads, Prime-based borrowers appear to pay a great deal more for their loans.  This was demonstrated in several different ways.  Arguments that the Prime premium may reflect unobserved borrower differences or excessive volatility of market indices were considered but found unconvincing.

An alternative explanation was offered:  the Prime Rate system used to represent a generalized way in which banks recovered their cost of obtaining private information, building relationships and monitoring borrowers.  Economists have long posited that banks recover these costs explicitly in their lending rates to each borrower; in fact banks appear to have done so subtly and almost invisibly through a Prime Rate which steadily rises above market rates.

In recent years, however, Libor-based loans have been widely used as a competitive tool by banks entering new markets as geographic barriers break down.  The Prime premium offers a tempting competitive opportunity.  It seems only a matter of time until market indices complete their domination of the commercial loan market.  If this occurs, the excess cost of Prime will continue to grow ever larger and be charged to an ever smaller circle of borrowers.  A Stiglitz-Weiss end is foreseeable.
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Figure 1

This figure graphs the monthly average values of Prime Rate, 3-month Libor and 3-month U.S. domestic Certificate of Deposit (CD) rates during 1974-1995 as reported by Citibase.

Figure 2

This figure draws from the same data as Figure 2.  It displays the difference between Prime Rate and Libor, and the difference between Libor and CD rate.  The straight line is an OLS regression line of the Prime-Libor differences on time.  The upward slope of this line is 11 bp per year.

Figure 3

The 3,243 loans in the dataset with public bond ratings are divided by rating, and the bank ratings assigned to each such subset are averaged.  The result is displayed as a graph of bank rating against bond rating.

Figures 4-8

These figures graph the functions (i(xi) of Equation (2) estimated for each of the five continuous variables used in the study.  The unit of measure is basis points -- the number of bp added to or subtracted from the mean adjusted spread by the variable in question.  All the functions are mean zero over the dataset by construction.  Since the functions are separable, each graph shows the dependence of adjusted spread on the variable in question, controlling for all other variables.

Figure 9

The single-benchmark loans in the dataset are divided into monthly subsets according to their signing date, and further separated into Prime-based and market-index loans.  The chart shows the proportion in each month which are Prime-based, both by number of loans and by dollar value of loans.  Trendlines are generated byOLS regression on the month of signing.

	Table 1
Descriptive Statistics for Monthly Average Benchmark Rates, 1974-1995

This table shows the means, standard deviations and correlations with Prime of monthly average Prime Rate, 3-month Libor and 3-month CD rates as reported by Citibase.  The statistics are also shown for the monthly changes in these rates.



	
	Mean
	Standard Deviation
	Correlation with Prime

	Interest Rates
	
	
	

	     Prime Rate
	10.019
	3.388
	1.000

	     Libor - 3 month
	8.642
	3.616
	0.967

	     CD - 3 month
	8.163
	3.373
	0.970

	Monthly Changes in Rates
	
	
	

	     Change in Prime
	-0.005
	0.669
	1.000

	     Change in Libor
	-0.012
	0.841
	0.782

	     Change in CD
	-0.011
	0.816
	0.766


	Table 2
Descriptive Statistics of Variables
This table reports descriptive statistics for the continuous variables and binary discrete variables used in this study over the set of 62,161 loans priced over a single benchmark, together with means over the subsets of Prime-based loans and market-index loans.  Prime-based loans represent 50,897 or 82% of the number of single-benchmark loans studied, but only 45% of the dollar volume of loans.  All logarithms are to base 10.



	
	-----------All Single-Benchmark Loans------------
	Prime-based Loans
	Market-index Loans

	Variable


	Minimum
	Maximum
	Mean
	Standard Deviation
	Mean
	Mean

	Libor-equivalent spreads


	-88.40
	1285.22
	282.77
	107.60
	315.53
	134.72

	Continuous variables
	
	
	
	
	
	

	Bank Risk Measure
	0.00
	100.00
	35.15
	12.64
	36.31
	28.07

	Log Borrower Sales (mm)
	-3.00
	4.00
	1.19
	0.97
	0.95
	2.27

	Signing Date (month)
	0.00
	71.96
	38.70
	17.65
	37.48
	44.22

	Log Loan Term (months)
	0.00
	2.56
	1.28
	0.41
	1.23
	1.50

	Log (Loan Size / Sales)


	-5.70
	3.21
	-1.13
	0.72
	-1.04
	-1.55

	Binary Discrete Variables
	
	
	
	
	
	

	Renewal
	0.00
	1.00
	0.48
	0.50
	0.49
	0.39

	Collateral
	0.00
	1.00
	47.49
	21.90
	47.57
	47.16

	Bond Rating
	0.00
	1.00
	0.07
	0.25
	0.02
	0.28

	CP Rating
	0.00
	1.00
	0.05
	0.21
	0.01
	0.20


	Table 3
Results of ACE Estimation and Regression

This table displays the minimum value, maximum value and mean absolute value of the functions (i(xi) in Equation (2) of the text.  These functions are used to transform the data, and the transforms are regressed on adjusted spreads.  The betas in this regression are all approximately one, as would be expected.  The t-statistics are shown in the right column.  The R2 of this regression is 0.697.

	
	      ----------------ACE Coefficients (i(xi)-----------
	

	Continuous variables
	Minimum
	Maximum
	Mean

 Absolute Value
	Regression      t-statistic

	Bank Risk Measure
	-38.63
	69.63
	16.07
	52.16

	Log Borrower Sales (mm)
	-74.72
	62.55
	18.90
	52.68

	Signing Date
	-101.44
	38.39
	15.19
	65.36

	Log Loan Term (months)
	-3.99
	5.15
	3.30
	6.59

	Log (Loan Size / Sales)


	-45.35
	28.43
	4.93
	28.82

	Binary Discrete Variables


	
	
	
	

	Renewal
	-1.29
	1.50
	1.38
	4.39

	Collateral
	-83.59
	7.50
	2.70
	39.90

	Bond Rating
	-4.22
	0.15
	0.31
	0.23

	CP Rating


	-2.53
	0.06
	0.13
	3.40

	Multi-valued Discrete Variables

	
	
	

	Benchmark
	-163.29
	18.52
	31.87
	120.32

	Loan Type
	-83.59
	57.85
	2.70
	11.60

	Loan Purpose
	-82.30
	19.48
	1.98
	7.95

	Lending Bank
	-60.36
	125.28
	13.64
	46.34

	State
	-72.21
	51.13
	5.62
	21.47

	MSA
	-144.74
	171.34
	5.38
	25.88

	Industry
	-29.57
	42.50
	6.22
	21.76


	Table 4
Detail of ACE Function for Benchmark

This table, an example of ACE output for a multivalued discrete variable, sets forth the ACE transform for each of the possible loan benchmarks, (i(benchmark).  These are relative spreads and are most meaningfully interpreted by taking a difference between any two.

	
	

	
	

	Benchmark
	ACE transform

	Prime Rate
	17.53

	Libor
	-123.47

	Certificate of Deposit
	-133.18

	Cost of Funds
	-97.48

	Treasury Bills
	-115.91

	Fed Funds
	-158.99

	Bankers Acceptance
	-163.29


	Table 5
Impact of Multiple Bank Lenders on Spreads
This table analyzes cases in which the same borrower makes more than one loan against the same benchmark on two different dates.  These are shown in the aggregate (column 3) and separated according to whether the borrower changes banks or stays with the same bank (columns 1-2).  The cases are separated according to whether the spread changes or not; cases in which spread changes are then further separated between those in which (unadjusted) spreads rise and those in which they fall.  Line B shows that borrowers which stay with the same bank are more than twice as likely to keep the same spread.  Line C shows that, conditional on spreads changing, the likelihood of a rise or a fall is not statistically different between companies which stay with their bank and those which change banks.



	
	Borrowers with
	Borrowers with 
	Total:  

	
	one Bank
	two or more Banks
	All Borrowers

	
	
	
	

	A.  Total cases
	8,170
	3,368
	11,538

	B.  Cases in which spreads are unchanged
	4,346
	833
	5,179

	     B / A  =  Proportion unchanged                    
	0.532
	0.247
	0.449

	Standard deviation                             
	0.006
	0.007
	0.005

	t-statistic for a difference of means  
	15.050
	-27.108
	

	
	
	
	

	C.  Cases in which spreads change
	3,824
	2,535
	6,359

	   C1.  Spreads rise
	1,672
	1,156
	2,828

	   C2.  Spreads fall
	2,152
	1,379
	3,531

	C1/C  =  Proportion of positive changes
	0.437
	0.456
	0.445

	Standard deviation                             
	0.008
	0.010
	0.006

	t-statistic for a difference of means  
	-0.933
	1.141
	


	Table 6
Results of OLS Regression of Adjusted Spreads

This table reports results designed to check the robustness of the ACE procedure in identifying the Prime premium.  Adjusted spreads are regressed on a constant and just four variables, one of which is a Prime dummy.  The R2 is 0.552.

	Variable
	Coefficient
	Standard Error
	t-statistic

	Constant
	98.102
	1.459
	67.26

	Risk
	1.752
	0.023
	77.73

	Log sales
	-25.152
	0.343
	-73.36

	Signing date
	0.883
	0.016
	56.55

	Prime indicator
	144.378
	0.891
	162.00


	Table 7
Mean Spreads by Size and Risk of Borrower

Loans are segregated into Prime-based (Panel A) and market index based (Panel B) and divided into a 4x4 matrix of risk and size ranges.  Spreads are adjusted to Libor equivalents and averaged in each cell.  Panel C displays the difference in means with t-values for a test of difference of means in parentheses.  The difference is significant at the 99% level in all cells.


	Panel A:  Mean Spreads (Libor-Equivalent) of Prime-Based Loans

	Risk:

Size
	R(25
	25<R(35
	35<R(45
	45<R

	2<logS
	257.7
	272.3
	295.9
	312.8

	1<logS(2
	277.4
	287.6
	308.4
	328.9

	0<logS(1
	302.8
	319.4
	333.3
	352.9

	    logS(0
	319.6
	337.8
	337.9
	371.4


	Panel B:  Mean Spreads (Libor Equivalent) of Market index Loans

	Risk:

Size
	R(25
	25<R(35
	35<R(45
	45<R

	2<logS
	91.2
	106.9
	151.3
	171.8

	1<logS(2
	186.9
	170.3
	182.6
	204.7

	0<logS(1
	169.1
	197.7
	221.7
	228.1

	    logS(0
	167.1
	225.7
	228.8
	228.4


	Panel C:  The  Prime Premium:  Difference in Mean Spreads

	Risk:

Size
	R(25
	25<R(35
	35<R(45
	45<R

	2<logS
	166.4

(46.0)
	165.3

(38.2)
	144.6

(24.6)
	140.9

(17.2)

	1<logS(2
	90.6

(25.2)
	117.4

(40.1)
	125.9

(39.9)
	124.2

(21.1)

	0<logS(1
	133.7

(27.0)
	121.7

(25.5)
	111.7

(28.8)
	124.8

(17.6)

	    logS(0
	152.5

(17.2)
	112.1

(11.2)
	109.2

(16.1)
	143.0

(14.0)


	Table 8
Percentage Loan Distributions by Size and Risk

This table shows a two-dimensional percentage distribution of the number of single-benchmark loans by borrower risk (R) and log10 sales (logS).  The size range of sales between $1 million and $100 million, usually referred to as the “middle market”, is highlighted.  On average, Prime-based loans are offered to smaller and riskier borrowers, but in the middle market the two pricing systems substantially overlap.



	Panel A:  Percentage Distribution of Prime-Based Loans



	
	R(25
	25<R(35
	35<R(45
	45<R
	Total

	2<logS
	3.07
	2.15
	1.12
	0.91
	7.25

	1<logS(2
	6.02
	13.98
	11.14
	7.66
	38.80

	0<logS(1
	5.19
	14.10
	13.05
	9.57
	41.91

	    logS(0
	2.05
	3.60
	3.92
	2.47
	12.04

	Total:
	16.33
	33.83
	29.23
	20.61
	100.00


	Panel B:  Percentage Distribution of Market index Loans



	
	R(25
	25<R(35
	35<R(45
	45<R
	Total

	2<logS
	43.08
	11.74
	6.05
	2.55
	63.42

	1<logS(2
	10.61
	6.46
	5.38
	1.82
	24.27

	0<logS(1
	2.87
	2.07
	3.02
	1.80
	9.76

	    logS(0
	0.92
	0.55
	1.12
	0.66
	3.25

	Total:
	57.48
	20.82
	15.57
	6.83
	100.00


	Table 9
Descriptive Statistics for Spreads in Optional-Benchmark Loans

For the 6,091 cases in which a Prime and and market index pricing option are offered to a borrower in the same loan facility, Prime-based spreads are adjusted to Libor equivalents and directly compared to the adjusted market index spread.

	Variable
	Minimum
	Maximum
	Mean
	Standard Error of Mean

	Raw Prime spread
	-175.0
	500.0
	32.5
	0.50

	Prime-Libor difference
	148.5
	299.7
	243.7
	0.29

	Adjusted Prime spread
	53.1
	713.1
	276.2
	0.57

	Adjusted Index spread
	-52.4
	741.0
	130.1
	0.76

	Prime premium
	-459.5
	414.4
	146.1
	0.58


	Table 10
Simulation of Borrowing Strategies:

A representative Baa/BBB-rated company borrows $1000 under three alternative strategies during 1975-1994.  The table displays descriptive statistics for its quarterly interest expense, and for the increments of (1) and (3) over the Libor strategy (2).  Standard deviations are in parentheses.  The Libor strategy is cheapest but most volatile.  Overall mean and standard deviation of the two increments is shown in the lower right of the table.

	Period 
	Prime

+0.20
 (1)
	Libor

+0.78
(2)
	Bonds

(3)
	Prime Increment

(1) - (2)
	Bond Increment

(3) - (2)

	1975-79
	22.12
	21.77
	25.65
	0.36
	3.89

	
	(6.01)
	(6.35)
	--
	(0.95)
	--

	1980-84
	36.42
	34.59
	23.32
	1.83
	-11.27

	
	(8.05)
	(8.07)
	--
	(2.46)
	--

	1985-89
	23.83
	21.68
	24.18
	2.15
	2.51

	
	(2.93)
	(2.78)
	--
	(0.79)
	--

	1990-94
	19.43
	15.03
	35.26
	4.40
	20.23

	
	(4.00)
	(4.87)
	--
	(0.99)
	--

	1975-94
	25.45
	23.27
	27.10
	2.19
	3.84

	
	(8.56)
	(9.15)
	(4.81)
	(2.05)
	(12.62)


�In LPC data grouped annually over 1990-1995, fixed rate loans represent 3-4% of bank loans by number of loans and 1-3% by dollar volume.  They are typically offered in very small quantities to the smallest of borrowers.  Fixed rate loans are omitted from this study.


� COF usually means domestic CD rates as adjusted for the cost of reserve requirements.  In December, 1990, the Federal Reserve reduced reserve requirements on interest-bearing deposits from 3% to zero.  Thus for 1990 COF = CD/0.97 and thereafter COF = CD.


� Banks in Lousiana set a separate “Louisiana Prime” for certain borrowers in that state.  Some banks maintain a separate “Agricultural Prime” for loans to farms.  However, both of these benchmarks, which are included under “Other” in Table 1, represent only a fraction of 1% of the loans studied, and the average size of the borrowers under both of these exceptions is very much smaller than the average size of borrowers under the regular Prime Rate.


�Loans which contain this option are separated out from the main dataset and studied in Subsection IV (A).


�The major potential source of error in smoothing procedures is inappropriate window size.  If the window is too large, the underlying function is oversmoothed and flattened; if it is too small, data errors become embedded as waves in the function.  With local cross-validation, each data point is successively omitted from the estimation and predicted based on the other points.  The optimal window size is the one which minimizes the square of these prediction errors.  This optimal window is re-estimated each time the smoother is invoked.
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