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Abstract

Recent macroeconomic research has drawn attention to the impact of monetary policy on short
term debt markets, and in particular how monetary policy and credit conditions affect debt flows and 
interest rate spreads. Kashyap, Stein, and Wilcox have aigued that the share of bank lending in firms’ 
overall short-term external finance is an informative index of credit availability. In a complementary 
line of research, Friedman and Kuttner have identified monetary policy and banks’ willingness to 
lend as potential sources of fluctuations in the spread between yields on commercial paper and 
Treasury bills.

This paper examines the way in which the composition of external finance, the paper-bill 
spread, and the loan-paper spread respond to identifiable measures of monetary policy and credit 
demand. Using structural VAR techniques, it explores the extent to which financial flows and spread 
fluctuations can be attributed to changes in the availability of bank finance. One result is that the 
composition of external finance and the paper-bill spread respond as expected to Federal Reserve 
actions. However, the evidence does not support the interpretation of either indicator as a pure mea
sure of loan availability; both may be informative for reasons other than those having to do with 
firms substitution between alternative forms of finance. While the loan—paper spread responds per
versely to reserves shocks in the short run, it may contain some information about credit conditions.
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September, 1992

Credit Conditions and External Finance:
Interpreting the Behavior of Financial Flows and Interest Rate Spreads

K e n n e th  N .  K u t tn e r  *

A flurry of recent macroeconomic research has drawn attention to the relationship between 

monetary policy, credit conditions, and the markets for short-term debt. Two recent papers have 

focused on firms’ substitution between bank and non-bank external finance in particular, proposing 

macroeconomic indicators based on financial market activity. Kashyap, Stein, and Wilcox (1992) 

employ quantity data directly, arguing that the share of bank loans out of firms’ total short-term 

finance is an informative index of Federal Reserve policy and loan availability more generally. In 

a complementary line of research, Friedman and Kuttner (1992) identify monetary policy and bank 

lending as potential sources of fluctuations in the spread between yields on commercial paper and 

Treasury bills. While both papers have demonstrated solid empirical links between these financial 

indicators and real economic activity, neither has rigorously assessed the extent to which fluctu

ations in these indicators actually represent exogenous changes in credit conditions, rather than 

endogenous responses to changing economic conditions. This paper’s goal is to provide such an 

assessment.

The paper begins with a sketch of the mechanism through which credit conditions affect firms’ 

short-term financing, drawing a distinction between the effects of the Federal Reserve’s open market 

operations and other factors influencing banks’ willingness to lend. The second section summarizes 

the reduced-form relationships between real output, the interest rate, and three alternative indices 

of credit conditions: the composition of external finance, the spread between the loan rate and the 

commercial paper rate, and the analogous spread between commercial paper and Treasury bills.

* Senior Economist, Federal Reserve Bank of Chicago. I am grateful to Benjamin Friedman and 
David Wilcox for their comments and suggestions.

1

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



The third section turns to a closer examination of the impact of monetary policy and loan avail

ability on bank and non-bank finance using structural VAR techniques. Identifying monetary pol

icy with innovations to non-borrowed reserves and controlling for firms’ financing requirements, 

the first of the three models estimates the dynamic effects of monetary and lending shocks on the 

composition of external finance, the interest rate, and real output. The second structural VAR sys

tem assesses the effects of reserves and lending shocks on the paper-bill spread. The third model 

identifies lending shocks with innovations in the loan-paper spread. Estimates of these models con

firm that all three variables respond appropriately to reserves shocks. In addition, lending shocks, 

whether identified through financial flows or via fluctuations in the loan spread, induce a substitution 

between bank and non-bank finance.

Less clear is the extent to which any of these measures exclusively reflects the effects of chang

ing loan availability. The fact that positive lending shocks are associated with in c r e a s e s  in the 

interest rate and the paper-bill spread suggests that changes in the composition of external finance 

have more to do with firms’ financing requirements than with exogenous changes in banks’ will

ingness to lend. Another slightly puzzling observation is that the largest source of changes to the 

composition of external finance seems to be wholly unrelated to both reserves and bank lending. 

Together, these two results suggest that while credit conditions are one important determinant of 

firms’ choice of financing, short-term debt flows may be informative for reasons other than those 

involving bank/non-bank substitution. Although its implications for real activity are rather weak, 

the loan spread appears to be a plausible alternative measure of credit conditions.

A  model of financial flows and interest rate spreads

How do the markets for short-term bank and non-bank finance respond to monetary impulses? And 

how do non-monetary shocks affect these markets? And how might one construct an index of the 

availability of intermediated funds?

As a first step towards answering these questions, this section analyzes a simple model of the 

markets for commercial paper, bank loans, and Treasury bills in the style of Brainard (1964) or
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Bosworth and Duesenberry (1973). While not as detailed as either of those models, it is adapted to 

highlight firms’ tradeoff between bank and non-bank finance. It also draws an important distinction 

between purely monetary influences acting through open market operations, and credit conditions 

defined more broadly, which may include other factors affecting banks’ willingness to lend.

One of the model’s more obvious properties is that an injection of reserves causes the interest 

rate to fall —  the familiar “liquidity effect.” Reserves injections also cause the spread between the 

interest rates on bank lending and commercial paper to fall, and leads to increased reliance on bank 

finance. Lending shocks, which are assumed to affect only banks’ preferences over alternative as

sets, turn out to have similar effects on the loan-paper spread and the composition of firms’ finance. 

However, these shocks have no effect on the level of interest rates; they only influence the spreads.

The model also identifies two other factors with implications for the money market. First, 

firms’ demand for external finance may induce changes in the relevant interest rate spreads and 

consequently the composition of finance; controlling for this demand-side influence turns out to be 

a major challenge to the construction of an empirical measure of credit availability. Similarly, the 

stock of outstanding Treasury bills may have tangible effects on the spreads and the composition of 

finance.

The three players in the money market are households, banks, and firms, who participate in 

the markets for reserves, commercial paper, Treasury bills, and loans. Specifically, households’ 

portfolios include demand deposits ( D D ) ,  commercial paper (P ) ,  and Treasury bills (B )  according 

to

D D d =  if(rP) W ,  <j>'<0

P d = K r P , r B) W ,  ^ - > 0 a n d ^ < 0  
d r p  d r s

B dhh =  ( l - $ - A r p , r B) ) W ,

Deposit demand

Paper demand

Bill demand

where W  is the sum of deposits, paper, and bills held by households. Households’ demand for 

non-interest-bearing bank deposits is a decreasing function of the prevailing paper rate, rp . A key

3

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



assumption is that households view commercial paper and Treasury bills as imperfect substitutes, 

so that changes in their relative supplies affect their respective yields. 1 Households require a higher 

paper rate (or a lower bill rate) to hold a larger share of their portfolio as commercial paper.

Demand deposits are banks’ sole liability. Their assets are divided among Treasury bills, loans 

(L), and deposits at the Federal Reserve (/?) according to:

/?rf = p ( r p ) D D , p ' < 0 Reserve demand

^ = g ( r L, rp ,  A) D D , > 0 and < 0 Loan demand

5* = (1 -  p(rP) -  g ( r L, rP , A.)) D D . Bill demand

Banks’ demand for non-interest-bearing reserves falls with the prevailing paper rate, while loan 

demand is increasing in the loan rate and decreasing in the paper rate. 2 The stock of reserves is set 

at R s by the Federal Reserve; discount window borrowing is ignored.

Banks demand for loans is also allowed to depend on the variable A,, representing any other 

factors affecting banks’ willingness to lend. These “lending” shocks lead banks to shift the compo

sition of their portfolios between bills and loans; negative shifts in A, may be interpreted as “credit 

crunch episodes. These may occur in reaction to a perceived deterioration in borrowers ’ creditwor

thiness, or to more stringent capital requirements as suggested by Bemanke and Lown (1991). They 

may also be the result of the “moral suasion” instrument of monetary policy; Owens and Schreft

(1992) identify a number of episodes in which banks contracted their lending in response to Federal 

Reserve pressure. Whatever the source, the key feature of these “lending” shocks is that they need 

not be accompanied by overt monetary policy in the form of open market operations. 3

1. Friedman and Kuttner (1992) discuss some possible reasons for this imperfect substitutability, 
and find evidence of the impact of paper flows on the paper-bill spread. Lawler (1978) also finds 
evidence for imperfect substitutability at seasonal frequencies.

2. Note that throughout the paper, assets are “demanded” while liabilities are “supplied.” Hence, 
banks demand loans and bills, while firms “supply” loans and paper.

3. This point is stressed by Friedman (1991).
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Finally, firms choose between bank lending and paper issuance as sources of short-term finance 

according to

d h  dh
L s = h (rL, rP) F ,  ^— < 0 and —̂  > 0 Loan supply

d r L d rp

P 5 = (1 -  h (rL , r P) ) F .  Paper supply

For simplicity, the amount to be financed, F, is assumed to be exogenous with respect to the various 

interest rates. Because firms view loans and paper as imperfect substitutes, they will finance some 

portion of F  through bank lending even though rp generally exceeds r/>; as discussed by Kashyap, 

Stein and Wilcox (hereafter KSW), this presumably reflects some intangible benefit accruing to the 

firm from maintaining a relationship with a bank. Firms’ share of bank finance (the KSW “mix”) 

responds predictably to the loan and paper rates: an increase in the loan rate (or a decrease in the 

paper rate) leads firms to substitute away from bank finance towards non-bank external finance.4

In equilibrium, the demand for the four assets equals their supply,

p ( r P)§ ( r p ) W  =  R s 

g ( r L, r p , X ) W - h ( r L, r p ) F  =  0  

A r p , r B) W - { \ - h ( r L t r p ) )F  =  0  

(1 -  g irL , r p , X ) ) $ W +(1 - A r p ,  rB) -  40^ = B s ,

determining yields and quantities as functions of the exogenous If5, X, F ,  and B s . Walras’ law 

allows the bill market equation to be dropped. Further simplification is possible by assuming the 

asset demand and supply functions to be homogeneous of degree zero with respect to the assets’

4. This model embodies the assumption that bank and commercial paper finance are viable alter
natives for an economically relevant group of firms. However, there is increasing evidence that this 
set of firms is rather small, and that much of the observed variation in the aggregate composition of 
finance is due to the relative availability of finance to small and large firms; see Gertler and Gilchrist
(1992) and Oliner and Rudebusch (1992).
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yields, so that (for example) g(/x +  c , r p  +  c , X)  = g ( jL ,  r p ,  X) for any constant c. In this case, the/, g  

and h  functions can be specified in terms of interest rate spreads, and the system reduces to:

Pfo)4>fo»)w=**

g ( .Z L P ,X ) $ ( r p ) W - h ( z u > ) F  =  0  (1 )

f ( z p B ) W - ( l - h ( z u > ) ) F  =  0  

where zu> and zpp  denote the loan-paper and paper-bill spreads.

Analyzing the comparative statics of (1) is simplified by its (somewhat artificial) recursive 

structure. The interest rate level is entirely determined by supply and demand in the market for 

reserves; the fall in reserves resulting from a contractionary open market operation requires a higher 

rate to equilibrate the reserves market, as illustrated in Figure l . 5 This higher interest rate leads in 

turn to a shrinkage of demand deposits and the banking system as a whole. Banks respond by raising 

the loan-paper spread, prompting some of its borrowers to switch to alternative forms of finance —  

commercial paper in this model. The increased supply of paper (relative to bills) leads to a widening 

spread between the paper and bill rates.

The effects of an adverse lending shock resemble those of a reserves contraction in that both 

produce a rising loan spread and a substitution towards non-bank finance. Although both shocks 

produce similar effects on banks’ portfolios, they differ in one important respect: reserves shocks 

affect the level of the short-term interest rate, while lending shocks leave the paper rate unchanged. 

A fall in X  leads banks to shift the c o m p o s i t io n  of their portfolios away from loans and into Treasury 

bills, leaving their reserve demand and the paper rate (and consequently deposits and the banking 

system’s size) unchanged. Banks increase their spreads relative to the paper rate in order to reduce 

their stock of loans. As before, firms’ increased reliance on commercial paper drives up the paper- 

bill spread.

5. Total wealth is held constant in an open maiket operation, as the withdrawal of reserves is 
offset by a sale of Treasury securities.
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Figure 1
Reserves market

Loan market

Ld \ X , rP 
(banks)

LS lF
(firms)
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The observation that both reserves and lending shocks may contribute to real economic fluc

tuations is one explanation of the widespread interest in constructing a broader measure of credit 

conditions than reserves or the interest rate in isolation, which reflect largely those shocks originat

ing from the reserves market. The attractive feature of the credit conditions indicators discussed 

here is their ability to detect the effects of changes in loan availability and reserves fluctuations: in 

this model, the “mix,” the loan-paper spread, and the paper-bill all reflect the impact of both types 

of shocks. In fact, in the absence of any other shocks, all three of these measures should respond to 

monetary and credit factors in qualitatively similar ways.

One problem common to all three of these measures (and the interest rate itself) is their suscep

tibility to contamination from changes in firms’ overall demand for financing, which may alter yield 

spreads and the composition of external finance for reasons having nothing to do with to exogenous 

changes in credit conditions. 6 This can be illustrated by examining the comparative statics of (1) in 

response to an increase in F ,  the dollar amount of funds firms wish to raise from the short-term credit 

markets. A greater demand for loanable funds unambiguously increases the prevailing interest rate, 

rp .  Its effects on the loan-paper spread (and therefore the composition of external finance) is am

biguous, as it depends on firms’ share of bank finance (h)  relative to households’ wealth fraction 

in bank deposits (4>), and the share of banks’ portfolios held as loans (g ) .  When h ( z t p ) > § ( r p ) g  

(as is presumably the case), increases in F  cause loan demand growth in excess of deposit growth, 

driving up the relative cost of bank finance and the share of paper in firms’ external finance.7 The 

same inequality is also relevant for the paper-bill spread; a second sufficient condition for a rising 

spread is that ( 1  -  h { i L p ) )  > A zp b )> s o  that the increasing paper demand would require households 

to hold a larger s h a r e  of paper in their portfolios.

6 . Under most of the Federal Reserves’ post-Accord operating procedures, non-borrowed re
serves may also be contaminated in this way; see Strongin (1991).

7. A special feature of the KSW model is that changing financing requirements affect loans and 
paper proportionally, leaving the “mix” unchanged.
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One additional complication for interpreting the paper-bill spread as a measure of credit con

ditions is that it may be affected by changes in the outstanding stock of Treasury bills. In addition, 

the wealth effects associated with changes in the volume of Treasury finance may alter the level of 

interest rates and loan spread, and consequently the composition of external finance. 8 In this model, 

an increase in the supply of bills reduces the paper-bill spread, as investors require higher returns 

to entice them to hold the additional stock of bills. This increase in banks’ demand for loans leads 

to a fall in the loan rate relative to the paper rate, and increased reliance on bank finance.

To summarize, the model’s main implications are:

• Both reserves and lending shocks alter the relative price of bank and non-bank fi

nance, inducing a substitution between alternative forms of external finance.

• By affecting the supply of commercial paper, this substitution also affects the relative 

yields on Treasury bills and commercial paper.

• Changes in reserves affect the level of interest rates, while lending shocks leave the 

level unchanged.

• Firms’ overall financing requirements may affect interest rate spreads and their com

position of short-term finance.

The goal of the paper’s subsequent empirical work is to explore these implications. Specifically, it 

attempts to identify lending shocks through their impact on the composition of external finance and 

interest rate spreads, while controlling for reserves and the overall demand for loanable funds.

Short-term credit markets and real economic activity

One desirable feature of any index of credit conditions is a systematic link between it and subsequent 

fluctuations in real economic activity.9 The results below summarize the predictive properties of the 

KSW “mix,” the prime-paper spread, and the paper-bill spread. The results show that the “mix”

8 . Of course, this assumes that households view government bonds as net wealth; see Barro
(1974).

9. Economists and market observers have long recognized the cyclical properties of commercial 
paper, bank lending, and their relative yields; see, for example, Foulke (1931), Selden (1963), and 
Stigum (1990).
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and the paper-bill spread are good predictors of future changes in real GDP (although this alone 

does not justify their interpretation as measures of credit availability).

“Causality” tests

Table 1 examines the incremental information content of the three measures for future changes in 

real GDP in the presence of traditional measures of monetary policy: non-borrowed reserves and 

the commercial paper rate. Regressions 1-3 are four-variate reduced-form equations of the form

4 4 4 4

A x t = |Xo + Hi t  + ^  <X;AXt- i  + ^ 2  P'A + E  y & P ' t - i  + E  + e ‘
i= 1 i=l /=1 (=1

where x  is the logarithm of real GDP, R  is non-borrowed reserves adjusted for extended credit and 

deflated by the GDP deflator, rp  is the commercial paper rate, and q  denotes, in turn, the “mix”, the 

loan-paper spread, and the paper-bill spread. As in KSW, the “mix” is computed as the observed 

ratio of bank lending to the sum of lending to commercial paper, or L / ( L + P ) . 10 The results use the 

six-month commercial paper and Treasury bill yields, and the prime rate (from the Federal Reserve

H.15 release) is used as the lending rate.

The table reports F-tests for the exclusion of the four 5; terms for the entire 1960:2-1991:4 

sample, as well as two shorter samples. One truncated sample begins in 70:3, when Regulation Q 

was eliminated for most laige CDs. 10 11 Another begins in 1975:1. Although this date is somewhat 

arbitrary, it corresponds roughly to the beginning of a rapid expansion of the commercial paper 

market, during which it became a more popular vehicle for non-financial firms’ short-term finance. 12

10. The augmented Dickey-Fuller tx statistic (computed with eight lags) for the stationarity of 
the “mix” is -4.10, rejecting the null hypothesis of nonstationarity at the 1% level. Consequently, 
it is included here in levels along with a linear trend term.

11. Regulation Q interest rate ceilings on 30-89 day CDs in denominations of $100,000 were 
eliminated on June 24, 1970. Ceilings on CDs with maturities in excess of 90 days remained in 
place until March 16,1973.

12. At the end of 1974, non-financial commercial paper accounted for only 13.5 billion dollars. 
By 1982, this figure had grown 325.2 per cent to 57.4 billion. See Hurley (1977,1982), and Stigum
(1990).
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The 1975-91 sample also excludes the Penn Central and Franklin National disruptions of 1970 and 

1974, and covers the period in which ratings were assigned to commercial paper issues. 13

The results of the first regression corroborate the strong link between the “mix” and real output 

found by KSW, supporting their finding that the composition of finance has significant predictive 

power for future real economic activity, even in the presence of reserves and interest rates. The 

poor performance of the loan-paper spread in the second regression (again in the presence of re

serves and the commercial paper rate) is consistent with the notion that banks’ lending rates are 

relatively uninformative. 14 The third regression demonstrates the incremental information content 

of the paper-bill spread —  at least in the earlier samples.

Impulse responses

While the F-statistics for “causality” give some indication of the strength of the predictive power of 

these financial indicators, they give no indication of the size or direction of their impact. The impulse 

response functions plotted in Figure 2 provide a richer description of the effects of innovations 

to the financial indicators. Each of the three rows of graphs is from the VAR corresponding to 

regressions 1-3 in Table 1. In each case, the system has been orthogonalized (according to the 

triangular Cholesky decomposition) with the credit conditions index in last place. Three responses 

are plotted for each regression: the financial indicator’s effects on output and the interest rate, and 

the effect of reserves innovations on the financial indicator. The dotted lines depict the approximate 

95% confidence bounds.

Panels (a) and (b) from the first specification show that “mix” innovations indeed act like rea

sonable measures of credit conditions; reserves injections increase the share of bank loans, and 

output rises in response to positive “mix” shocks, which might be interpreted as the pure lending 

component of credit conditions. The panel (c) plot, however, is something of a puzzle. It shows that

13. Moody’s and Standard and Poor’s began rating commercial paper in 1974.

14. Similar results are obtained with the average of large banks’ lending rates obtained from the 
Federal Reserve Survey of Terms of Bank Lending reported in release E.2.
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Table 1

/'’-Statistics for Alternative Measures of Credit Conditions 

in Quarterly Real Output Equations

Specification 60:2-91:4 70:3-91:4 75:1-91:4

(1) “Mix” alone 3.36** 2.09* 2 .8 6 **

(2) Loan spread alone 0 . 1 1 0.30 0.46

(3) Paper-bill spread alone 3.81*** 2.71** 1.81

(4) “Mix” + loan spread
“mix” terms 3.37** 1.81 3.07**
loan spread terms 0.23 0.14 0.79

(5) “Mix” + paper-bill spread
“mix” terms 4.17*** 2.46 4.39***
paper-bill spread terms 4.62*** 3.07** 3.30**

* Significant at the 10% level 
** Significant at the 5% level 

*** Significant at the 1% level

Notes: The regressions are based on quarterly data for the sample indicated.
In addition to the variables indicated, each regression includes four lags of real GDP 
growth, real non-borrowed reserves growth, the differenced commercial paper rate, plus 
constant and trend terms.
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F i g u r e  2
Impulse Response Functions of Credit Conditions Indicators

(a) mix -> output (b) reserves -> mix (c) mix -> interest rate

(d) loan spread -> output (e) reserves -> loan spread (f) loan spread -> interest rate

(g) paper-bill spread -> output (h) reserves -> paper-bill spread (i) paper-bill spread -> interest rate
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“mix” innovations are associated with a r i s in g  commercial paper rate —  not what one would expect 

from an increased willingness to lend on the part of banks, and inconsistent with the implications 

of the model presented earlier. 15 However, this pattern i s  consistent with banks passively supplying 

more loans in response to rising demand for credit.

The second row of plots confirm the generally weak relationship between the prime-paper 

spread and real output. One interesting feature of the loan spread is that it initially r i s e s  in response 

to a reserves innovation —  clearly inconsistent with the loosening of credit conditions implied by 

the reserves injection. The loan spread ultimately falls, however, suggesting that this response is 

due to a certain sluggishness in the way banks adjust their lending rates.

The impulse response functions from the paper-bill spread regression are all consistent with 

what one would expect from an indicator of credit conditions: positive shocks to the spread generate 

declining real output, while reserves injections reduce the spread. Furthermore, unlike the “mix”, 

innovations in the spread itself have essentially no impact on the level of interest rates.

Comparing the “mix” and the paper-bill spread

Because regressions 1-3 included each of the credit conditions measures in isolation, the results raise 

an important question: to what extent are the three indicators measuring the same phenomenon? An 

obvious way to address this question is to include more than one indicator in the same regression to 

see if the presence of one vitiates the predictive power of the other.

The results from two additional regressions (numbered 4 and 5) are reported in Table 1. The 

results from specification 4, which includes both the “mix” and the loan spread, are not surprising 

given the weak performance of the loan spread in isolation —  the F-statistics for the “mix” remain 

virtually unchanged. Somewhat more surprising are the results from specification 5, in which both 

the “mix” and the paper-bill spread appear. Here, the relationship between the two variables and real 

output is uniformly s t r o n g e r  (judged by the F-statistics) than when they are included individually.

15. The “mix” terms are significant in the interest rate equation at the 10% level.

1 2
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Clearly, one (or both) of the indicators is doing something other than simply summarizing the state 

of credit market conditions.

The roles of commercial paper and bank loans

The model sketched earlier suggests that flows of commercial paper and bank lending are infor

mative to the extent that they reflect the substitution between the two forms of finance in response 

tKSW exploit this insight by looking at the ratio of bank loans to the sum of loans and paper, shocks 

that affect both forms of debt proportionally are presumed to stem from sources other than loan 

availability. A useful check on this specification is to verify that paper and lending flows enter an 

unrestricted regression in such a way that the “mix” is the variable that matters.

This is easily accomplished by differentiating the “mix” (designated h ) with respect to time,

d h  _  P  f L  . 

tfr"(L + />)2 (L + P)2
=  h { \ - h ) L / L - h { \ - h ) P / P ,

decomposing its movements into distinct lending and paper contributions. In discrete time, the 

analogous decomposition,

Ah t ~  h t- i(l -  h t - i ) A L t/ L t- i  -  h t- i(l -  h t- \ ) A P t/ P t - \  =  AIil -  Atip

expresses A h  as a weighted sum of commercial paper and bank loan growth rates, denoted A/y, 

and Ah p. If A h  were in fact the appropriate measure of the impact of credit conditions on the real 

economy, the two components would enter real output regressions with equal and opposite signs; 

the regression itself would “choose” the KSW specification.

Table 2 displays the results of this experiment. Panel (a) reports the outcome of a regression 

of first-differenced log real GDP on four lags of output, AHl  and A h p  over the 1960:2-91:4 sample. 

Judged by the F-statistics, the commercial paper terms are much more informative than the lending
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terms; A h p  is significant at the 0.01 level, while the AJil  terms are not significant at even the 0.10 

level. 16 The sum of the estimated coefficients on lending is negative, but statistically insignificant.

The regression in panel (b) refines the test by specifying the regression in terms of A h  and 

A h p  —  simply a transformation of the regression in panel (a). Excluding the four lags of A h p  is 

equivalent to restricting the coefficients on AJil and A h p  to have equal and opposite signs. Here, 

the A h  terms are statistically insignificant, while the A h p  terms are significant at the 0.05 level. 

Moreover, the negative estimated sum of the “mix” coefficients is inconsistent with the substitution 

hypothesis, although this sum is again statistically insignificant.

To guard against the possibility that the results in the first two panels are an artifact of the 

differenced specification, panel (c) reports the results of a regression that includes a linear trend and
A A

h in levels. While not A h p  terms are not as strong in the levels specification, the coefficients on the 

h terms remain statistically insignificant.

These experiments show that the “mix” owes its predictive power in large part to something 

other than the substitution between bank and paper finance. In unrestricted equations, h terms are 

generally insignificant, while the hypothesis that commercial paper in isolation does not matter for 

predicting real output c a n  be rejected. This observation suggests a closer examination of lending and 

commercial paper flows individually, and their relation to monetary policy and credit conditions.

A  structural approach to identifying lending shocks

The atheoretical results in the preceding section provided some evidence in favor of interpreting 

the financing “mix” and the paper-bill spread as measures of credit conditions, although contrary 

to the simple model, innovations in the composition of finance are associated with a rising interest 

rate. One reason for this pattern may be the failure to control for the overall demand for short

term finance. As demonstrated earlier, an increase in the amount to be financed need not raise 

bank and non-bank finance proportionally. In this case, if increases in firms’ demand for funds are

16. This is consistent with the results of King (1986).
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Table 2

Decomposing Changes in the Composition of External Finance

(a) Regression with separate commercial paper and bank lending terms

Exclusion F-stat Sum of coefficients
(p-value) (p-value)

A

Commercial paper ( M p ) 4.00 -0.51
(0.005) (0.04)

Bank lending ( M l,) 1.39 -0.90
(0.24) (0 .2 2 )

(b) Regression with the differenced “mix” and commercial paper

Exclusion F-stat Sum of coefficients
(p-value) (p-value)

“Mix” (A h) 1.45 -0.91
(0 .2 2 ) (0.23)

Commercial paper (A h p ) 2.64 -1.38
(0.04) (0.04)

(c) Regression with the “mix” in levels, commercial paper, and linear trend

Exclusion F-stat 
(p-value)

Sum of coefficients 
(p-value)

“Mix” (h) 1.48 0 . 1 1

(0 .2 1 ) (0.16)

Commercial paper (A h p ) 2.27 -1.77
(0.07) (0 .0 1 )

Notes: The regressions are based on quarterly data for 1960:2 through 1991:4.
The specifications include four lags of each included variable and a constant term.
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accommodated primarily through bank lending, the “mix” may rise for reasons unrelated to credit 

conditions.

Figure 3 plots the financing gap (defined as the difference between firms’ capital expenditures 

less inventory IVA and after-tax internal funds) along with commercial paper and bank loan flows, 

demonstrating the close relationship between the financing gap and the volume of bank lending 

(although commercial paper appears to have become more sensitive to the financing gap in the later 

part of the sample). To control for credit demand, the results in this section include the financing 

gap as an additional determinant of firms’ debt issuance.

A more interesting alternative hypothesis is that is that the substitution mechanism inadequately 

explains the joint behavior of commercial paper and bank lending, and that factors other than mone

tary policy are what drive the observed fluctuations in the composition of short-term external finance. 

The apparent asymmetry between the effects of loan and paper flows uncovered in Table 2 provides 

some circumstantial evidence for this view.

The results presented in this section attempt to address these issues by separately analyzing 

flows of lending and commercial paper in a structural VAR setting that controls for the overall 

demand for loanable funds. Moving to a structural approach also addresses the possibility that the 

interest rate’s odd response to “mix” shocks is an artifact of the artificial triangular structure of the 

Cholesky decomposition employed earlier. The first model focuses on the response of lending and 

paper flows to reserves fluctuations, and examines the properties of the innovations identified as 

lending shocks. The second describes the response of the paper-bill spread to the financial flows 

generated by reserves and lending shocks. The third uses fluctuations in the loan-paper spread as 

an alternative means of identifying lending shocks.

A review of structural VARs

Beginning with an unrestricted -̂variate dynamic simultaneous equation system,

X
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the standard VAR achieves identification by restricting the contemporaneous relationships between 

the elements of y ,  i.e., by setting Bo  = 0 and A  =  I , while placing no restrictions on the covariance 

matrix of v, i .e . ,  E ( y v ' )  = £2. The structural VAR introduced by Blanchard and Watson (1986) 

and Bemanke (1986) achieves identification by allowing some nonzero elements in the Bo  matrix, 

while restricting the covariance matrix of v, the structural disturbances, to be diagonal. Off-diagonal 

elements in A  can be introduced to allow distinct elements of y  to depend on common structural 

shocks. Thus, structural VARs differ from traditional structural models by replacing the assumption 

of an exogenous instrument set with the assumption of orthogonal structural shocks. At the same 

time, the dynamics of the system are left unrestricted, as in the conventional VAR.

Another interpretation of the structural VAR is as a decomposition of the covariance matrix of 

VAR residuals. If the structural disturbances are uncorrelated with one another, i .e . ,  E ( y v ') =  D ,  £2, 

the covariance matrix of the VAR errors becomes a nonlinear function of the structural parameters:

n  = E(BolAvtVt'A'Bol)

=  B o1A D A ' B q 1.

If the system is just-identified, the above equality is exact; B ^ A D 12 is a matrix square root of £2, 

and A~xBq diagonalizes £2. 17

Reserves, lending, and short-term debt flows

The first model is a just-identified six-variable system involving financing gap (F ), bank lending, 

non-financial commercial paper (P )  the commercial paper rate (r/>), real GDP (x ) , and non-borrowed 

reserves adjusted for extended credit (/?). The interest rate is differenced, while reserves and GDP 

enter as log differences. The lending and paper data are again taken from the Flow of Funds accounts 

for the non-farm, non-financial corporate and noncorporate sectors. With F , P  and L  expressed

17. With a total of 2 k 2 elements in A  and B o  and only k (k  + l)/2 unique elements in £2, it is 
clear that the structural parameters are not identified without additional restrictions on A  and Bo.  
The Cholesky decomposition, which is equivalent to setting B o =  I  and making A  lower triangular, 
is but one possibility. In overidentified systems, the problem becomes one of choosing the struc
tural parameters in Bo  and A  to generate the best fit between the fitted and the observed covariance 
matrices.
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as shares of the total dollar volume of outstanding paper and loans, changes in the “mix” can be 

constructed as the weighted average of the two flows:

A h =  ( l - h )
AL 

L  +  P
+ h

AP
L  +  P '

The substance of the model is contained in the six equations describing the contemporaneous 

relationships between the variables,

R  =  b i tex  +  vi Reserves ( 2 a )

F  =  b 2 , \R  +  b 2fiX +  v i  Financing gap (2 b )

rp  =  b j tiR  +  b - i j F  + V3 Interest rate (2c)

L  = 6 4 ,1R  +  b ^ F  + 6 4 ,3  rp  + V4  Lending (2 d )

P  =  b s , iR  + 6 5 ,2F  +  b s ^ r p  +  a 5Av4 +  V5 Paper (2e)

x  = b ^ r p  + b(,i4L  +  b e ,sP  + V6 . Output (2,f)

No restrictions are placed on the dynamics of the system; consequently, terms dated t - 1 and before 

are omitted, but implicit.

Equation 2a allows the Federal Reserve to vary reserves contemporaneously with real GDP in 

a primitive feedback relationship. The financing gap (equation 2b) also depends on the level of real 

economic activity. Consistent with the model presented earlier, the commercial paper rate in 2c is 

a function of reserves and the financing gap.

The model’s key equations are 2d and 2e, describing the behavior of bank lending and commer

cial paper flows as a function of the financing gap, reserves, and the interest rate. The coefficients 

on F  measure the proportion of the current financing gap satisfied financed through loans and pa

per. The two equations’ coefficients on R  determine the immediate response, ceteris paribus, of 

the two forms of short-term finance to changes the banking system’s reserve position. The V4 term 

in the lending equation represents lending shocks that are orthogonal to reserve and financing gap 

innovations, which would include factors such as credit crunches. For this interpretation of V4 to be

18
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legitimate, one of two conditions has to hold: either the observed financing gap must appropriately 

control for firms’ demand for funds, or the amount of funds banks have available is fixed in the 

current quarter.

The V4 innovation also appears in the commercial paper equation with the coefficient 0 5 ,4 , allow

ing commercial paper to respond directly to lending shocks. This parameter determines the extent 

to which lending shocks are “recycled” into the commercial paper market within the current quarter. 

The V5 term in the commercial paper equation accounts for shocks to paper issuance uncorrelated 

with the other structural disturbances. The final equation for real GDP is a reduced-form equation 

describing the economy’s response to the reserves and credit shocks in the preceding equations.

The parameter estimates in Table 3 summarize the model’s contemporaneous behavior, while 

the impulse responses functions plotted in Figure 4 describe its dynamics of the system whose or- 

thogonalization is implicit in equations 2a-2f. Like the earlier reduced-form regressions, these 

results provide some evidence to support the use of lending flows as an indicator of credit condi

tions, while confirming the doubts raised in the atheoretical VARs. First, The negative estimate 

of the coefficient on R  in the lending equation (2d) contradicts the hypothesis that the primary ef

fect of monetary policy is a substitution between bank and non-bank finance; the contemporaneous 

response of an injection of non-borrowed reserves, ceteris paribus, is a f a l l  in bank lending.

However, because of the contemporaneous relationship from reserves to the financing gap and 

short-term finance via the interest rate and output, the coefficients on R  in equations 2d and 2e do not 

by themselves determine the overall response of the “mix” to a reserves shock. The actual responses 

can be read from the impulse response function, plotted in the top panel of Figure 4. * 18 This shows 

that the net effect of a reserves injection is initially rather small, with the loan share gradually rising 

after two to three quarters.

A

18. The sample average values of h  are used to compute the approximate response of the “mix” 
from the impulse response functions of the underlying variables.
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Table 3

Notes:

Structural VAR Estimates, Credit Conditions Identified via Lending Flows

(Equations 2a-2f)

2 a. R  = -0.625 x + Vl
(1.94)

2 b. F  = 0.159 r + 1.974 x  + V2
(1.05) (4.11)

2 c. rP = -0.208 R  + 0.037 F  + V3
(6.96) (2 .1 0 )

2 d. L  = -0.396 R - 0 . 0 2 2 F  + 2.125 rP + v4

(1.51) (0.16) (3.23)

2 e. P  = 0.135 R  + 0.027 F  + 0.444 rP - 0.094 V4 +  V5
(1.29) (0.51) (1 .6 8 ) (2.71)

2 f. x  = -0.023 r  + 0.019 L  + 0.004 P  + V6
(0.23) (1.50) (0.14)

Estimates are based on quarterly data for 1960:2 through 1991:4. 
Regressions include three lags of each variable, constant and trend terms. 
Numbers in parentheses are /-statistics.
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Figure 4 also shows that lending shocks seem to have a considerably larger impact on the 

composition of external finance than reserves for the first four quarters. Lending shocks’ effect is 

strengthened somewhat by the statistically significant negative estimate of 0 5 ,4 , which is consistent 

with roughly 1 0 % of the lending shock being “recycled” into the paper market in the current quarter. 

The coefficients on F  in the paper and lending equations show that neither responds immediately to 

fluctuations in the financing gap.

A strong liquidity effect is associated with injections of non-borrowed reserves; the paper rate 

falls contemporaneously (the negative coefficient on R  in equation 2c) and over a longer horizon (the 

center panel of Figure 4). These results also confirm the curious positive relation between the “mix” 

and the level of interest rates highlighted earlier in the paper. The center panel shows that positive 

lending innovations imply a r is in g  interest rate, contradicting the theoretical model’s implications 

for the effects of lending shocks.

Both monetary and lending shocks are important sources of output fluctuations. Increased bank 

lending is contemporaneously associated with more rapid real GDP growth in the short run, as shown 

by both the positive (but not quite significant) coefficient on L  and the impulse response function.

What about shocks to commercial paper, V5? The top panel of Figure 4 shows that these (or- 

thgonal) shocks have the largest and most persistent impact on the composition of external finance. 

Interestingly, the center panel shows that these innovations have essentially no implications for the 

interest rate, although they do seem to have a small, negative impact on real output.

Financial flows and interest-rate spreads

Recent papers by Bemanke (1990) and Friedman and Kuttner (1992) suggest that the substitution 

between bank and non-bank debt is an important source of fluctuations in the paper-bill spread. As 

discussed earlier, monetary contractions reduce lending by shrinking the stock of deposits, leading 

firms to raise the loan rate relative to the paper rate, thereby discouraging intermediated borrowing. 

Similarly, adverse lending shocks cause banks to shift from loans to Treasury bills. As firms turn to 

the paper market to satisfy their financing needs, the paper supply rises and bill supply to households

2 1
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falls, raising the paper-bill spread. If this is the way in which credit conditions affect the spread, 

one would expect to find the mechanism operating through the volume of outstanding non-financial 

commercial paper.

The second structural VAR is designed to detect the operation of this mechanism. It augments 

the first model (equations 2a-2f) with the addition of a seventh equation for the paper-bill spread,

x  = &6.305 + be,4 -  + &6 .5 R + b e , i ( r p  -  rB) + ve  Output (3/)

f p ~ r B =  b-i'\R  + + 6 7 ,3 r/> + b j ^ L  +  i n $ P  +  V7 , Paper-Bill spread (3g)

and also includes the spread in the output equation. The remaining five equations are identical to 

those in the earlier model (2 a-2 e).

The parameter estimates reported in Table 4 provide weak evidence for bank/non-bank sub

stitution as a source of paper-bill spread fluctuations. The positive and marginally significant on 

the paper term shows that flows of non-financial paper do exert an influence on the spread. 19 How

ever, the large, significant coefficient on reserves shows indicates that a great deal of the impact of 

monetary policy is transmitted to the spread via other routes.

The impulse responses in the top panel of Figure 5 confirm the spread’s strong reaction to 

non-borrowed reserves innovations. Positive shocks to the financing gap also drive up the spread, 

as predicted, while paper shocks have little or no impact. Lending shocks again pose a problem, 

however. If the lending innovations identified by the VAR correspond to changes in the availability 

of loans, the model suggests that positive shocks should be associated with a f a l l i n g  paper-bill 

spread. The opposite is true: lending shocks imply a r is in g  spread. Again, this pattern is consistent 

with bank lending responding passively to changes in the demand for funds inadequately captured 

by the financing gap.

19. By contrast, the results in Table 10 of Friedman and Kuttner (1992) using the t o ta l  volume 
of commercial paper outstanding are consistent with a stronger link between paper issuance and the 
spread.
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Table 4

Structural VAR Estimates of the Effects of Lending Shocks 

on the Paper-Bill Spread 

(Equations 3a-3g)

3a. R  =  -0.558 X+ Vi
(1.51)

3b. F =  0.048 r+ 1.882 X + V2
(0.33) (3.70)

3c. rP = -0.216 R +  0.027 F  + V3
(7.63) (1.57)

3d. L  = -0.306 R -  0.022 F +  2.051 rp + V4
(LIB) (0.17) (3.05)

3e. P =  0.110 R +  0.038 F +  0.470 rP- 0.091 V4+ V5
(1.05) (0.71) (1.73) (2.61)

3f. * =  0.123 r+ 0.016 L +  0.023 P -  0.897 (rp-rB) +  v6
(1.20) (1.35) (0.76) (3.20)

3g. rp-rp =  0.016 R +  0.181 r+ 0.000 F +  0.002 L+ 0.016 P + V7
(1.40) (6.20) (0.07) (0.46) (1.71)

Notes: Estimates are based on quarterly data for 1960:2 through 1991:4.
Regressions include three lags of each variable, constant and trend terms. 
Numbers in parentheses are /-statistics.
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The bottom panel of Figure 5 also suggests something other than bank/non-bank substitution 

drives the paper-bill spread. Despite the inclusion of a variety of financial variables purporting to 

capture the impact of monetary policy on credit markets, the graph shows that the spread continues 

have strong implications for future output —  comparable in magnitude to those of non-borrowed 

reserves. Even accounting for reserves, lending, and paper shocks, orthogonal spread innovations 

still result in falling real economic activity.

Identifying lending shocks with loan spread innovations

In light of the conclusion that lending flows (and the “mix”) may in part represent endogenous re

sponses to firms’ financing demands, the third structural VAR uses an alternative assumption to iden

tify lending shocks, attributing (orthogonalized) innovations in the loan-paper spread to changes in 

banks’ willingness to lend. In the context of the simple model presented earlier, the loan spread 

should embody exactly the same information as the “mix.” In practice, as KSW note, the loan rate 

is likely to be a poor measure of the true cost of bank finance, an observation that motivates their use 

of the quantity variables. Indeed, the sluggish response of the loan rate to changes in the paper rate 

corroborates this view. The weak response of output to the loan-paper spread makes this approach 

seem even less promising.

With these reservations in mind, the first structural VAR can be adapted to incorporate the loan- 

paper spread. An equation for the loan spread is added to the system, and lending and paper flows 

are allowed to depend on this spread, as well as on reserves and the financing gap. The covariation 

between the flows that is a function of credit conditions is a result of their common dependence on 

the loan spread. This identification scheme will work if the financing gap is an imperfect proxy for 

the overall demand for funds so long as banks passively accommodate firms’ funding requirements 

within the quarter at the going spread (that is, if their demand for loans is elastic).

The modified system is:

R  = b\,6X  + vi Reserves (4a)
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F  = b2,\R  +  b2,6* + V2 Financing gap (4 b )

rp  =  b z f\R  +  6 3 ,2 F + V3 Interest rate (4c)

n - r p -  6 4 , if? + 6 4 ,2^ + 6 4 ,3 ^ Loan spread (4d )

L  =  bS'iR  + 6 5 ,2 ^ + 6 5 ,377* + £75,4 (77, -  rp )  +  V5 Lending (4c)

P  =  b e . iR  +  b 6,2F + 6 6 ,377* + 6 6 ,4 (^ -  rp )  +  #6 ,5 V5 + V6 Paper (4f )

x  = 6 7 ,377* + 6 7 ,4 ( 7 1  -  rp )  +  &7 ,5L + b i f i P  + v7 . Output (4g)

Under the assumptions outlined above, the innovations to the loan spread equation are now associ

ated with changes in credit conditions, while the V5 lending innovations represent shocks to firms’ 

loan supply (that is, their demand for funds).

The parameter estimates in Table 5 accord suiprisingly well with the implications of the model. 

Although its sluggish response makes the loan spread is subject to large, transitory effects from 

the paper rate and reserves, the negative estimated 6 5 ,4  and the positive 6 6 ,4  show that loan and 

paper volume respond as they should to the spread. Furthermore, reserves have no discernible 

independent impact on financial flows. A rising loan spread is contractionary, although again, the 

effect is statistically weak.

The corresponding impulse response functions appear in Figure 6 . The top panel again illus

trates the consequences of sluggish loan rate adjustment, with reserves injections causing the loan 

spread to rise sharply in the current quarter. Overtime, reserves innovations produce afalling spread. 

The center panel shows the familiar liquidity effect, and the positive impact of lending innovations 

on the commercial paper rate. In this model, however, with innovations to loan volume interpreted 

as shocks to firms’ funding requirements, the result is perfectly natural. By contrast, innovations in 

the loan spread have quite mild effects on the paper rate.

Conclusions

This paper has examined the relationship between monetary policy, loan availability, and alternative 

indicators of credit market activity. One of is main findings is that the substitution between bank

25

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



Table 5

Structural VAR Estimates, Credit Conditions Identified via the Loan Spread

(Equations 4a-4g)

4a. R  = -0.347 X +  Vi
(0.85)

4b. F  =  0.122 r +  2.132 x + V2
(0.89) (4.46)

4c. rP = - 0 . 2 0 2 R +  0.016 F  + V3
(8 .1 0 ) (0.96)

4d. 1 II o o o R +  0.014 F - 0.261 rp  +  v  4
(4.99) (1.77) (6.56)

4e. L  = -0.039 R +  0.021 F  + 0.783 rP -  4.727 ( T L - r p )  +  vs
(0.14) (0.15) (0.96) (2.99)

4f. P =  0.030 R +  0.003 F  + 0.722 rP +  1.176 (T L - r p ) -  0.085 V5 + V6

(0.27) (0.06) (2.18) (1.83) (2.42)

4g- x  = -0.047 r -  0.362 (rL - rP) +  0.016 L +  0.015 P +  V7

(0.39) (1.54) (1.28) (0.46)

Notes: Estimates are based on quarterly data for 1960:2 through 1991:4.
Regressions include three lags of each variable, constant and trend terms. 
Numbers in parentheses are /-statistics.
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Figure 6: credit conditions = loan spread s h o c k s
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and non-bank finance is indeed an identifiable effect of monetary policy as measured by innovations 

to non-borrowed reserves. This substitution is, however, not the only factor affecting financial 

flows. One of the major contributors to the aggregate composition of firms’ short-term obligations 

is commercial paper issuance unrelated to lending shocks.

Furthermore, the portion of bank lending not attributable to monetary policy is associated with 

increases in the commercial paper rate and the paper-bill spread, suggesting that the behavior of 

the K S W  “mix” is in part due to changes in firms’ demand for loanable funds. Despite its apparent 

slow adjustment to changes in market interest rates, the loan-paper spread is a plausible alternative 

indicator of credit conditions.

The paper-bill spread responds appropriately to monetary shocks, rising in response to a re

serves contraction. However, the strength of its response cannot entirely be accounted for by flows 

of non-financial paper, suggesting that its informativeness as a predictor of real economic activity 

may be due to other sources, such as changes in banks’ issuance of negotiable CDs. This is consis

tent with the observation that non-financial commercial paper comprises a tiny share of the relevant 

market —  only 25% of total commercial paper, and less than 9% of the sum of paper, CDs and Trea

sury bills.20 Understanding how Federal Reserve policy and credit conditions affect the paper-bill 

spread will require expanding the model to take into account the behavior of other relevant assets, 

such as CDs and financial paper.

20. These figures are for 1991:4. The share of non-financial commercial paper is even smaller 
earlier in the sample.
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