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INDICATOR PROPERTIES OF THE PAPER-BILL SPREAD:
LESSONS FROM RECENT EXPERIENCE

Benjamin M. Friedman and Kenneth N. Kuttner*

Abstract—A feature of U.S. postwar business cycle experience that is nticipations of business bankruptcies, and (3) a result of

now widely documented is the tendency of the spread between ? ; ) ; ; ;
respective interest rates on commercial paper and Treasury bills to wi e@urporatlons growing cash requirements as the business

shortly before the onset of recessions. By contrast, the paper—bill spr&gPansion nears its peak.
did not anticipate the 19901991 recession. Empirical work presented inBy contrast, the paper-bill spread failed completely to

this paper supports two (not mutually exclusive) explanations for this.::~: _ ; :
departure from past experience. First, at least part of the paper—é?l?tlmpate the 1990-1991 recession. As figure 1 also shows,

spread’s predictive content with respect to business cycle fluctuatidfe spread fluctuated at levels normally predictive of reces-
stems from its role as an indicator of monetary policy, but the 1990-198jon from mid-1987 to mid-1989, then narrowed sufficiently

recession was unusual in postwar U.S. experience in not being immedj- ~y:-: AT ; ;
ately precipitated by tight monetary policy. Second, movements of tl eliminate any indication of likely recession by the

spread during the few years just prior to the 19901991 recession wBginning of 1990, and did not noticeably begin to widen
strongly influenced by changes in the relative quantities of commerc@again until after the recession had begun in July 1990. Since

paper, bank CDs, and Treasury bills that occurred for reasons unrelate ; i
the business cycle. This latter finding in particular sheds light on t €n the behavior of the paper—bill spread has been more

important role of imperfect substitutability of different short-term debgonsistent with prior patterns. The spread declined sharply
instruments in investors’ portfolios, and highlights the burdens associaj@;i;t as the recession ended in March 1991, and from then

with using relative interest rate relationships as business cycle indicatorﬁ]rough late 1996 (the time of writing) it remained at narrow.
clearly nonrecessionary levels.
The failure of the paper-bill spread to anticipate the

N UMEROUS researchers writing in recent years ha990-1991 recession was a failure shared by essentially all
documented the information content, with respect f@miliar monetary and financial indicator variables. For
subsequent fluctuations in U.S. real output, of the differeng¥ample, growth of the M2 money stock peaked in late 1986
between the respective interest rates on commercial papgél by year-end 1987 had slowed to rates that historically
and Treasury bill$ As figure 1 shows, the paper—bill spreadvould have predicted recession. Growth of M2 revived in
tends to widen markedly about 6 months before the onsetl§88, faltered again in early 1989, but then revived even
a business recession (or other slowdown in real econorfil@re strongly from mid-1989 onward, so that by the time
activity). Since 1959 the spread has averaged 88 basis polfis recession began, at midyear 1990, M2 also was giving
during all 6-month periods immediately prior to recessiorigst the opposite signal. The slope of the yield curve, another
and 103 basis points during recessions, versus only 43 bdamiliar business cycle indicator, flattened in 1988 and
points in all other month&Various researchers have showthroughout 1989 in a way that often anticipates recessions,
that this relationship has historically been highly significaftut by early 1990 the yield curve began to steepen again
in standard regression analysis (more or less regardlesyvbfle the recession was still half a year away. Some
what other regressors the equation includes), in Grangegsearchers have concluded, in part on the basis of this
type “causality” tests, and in variance decompositions basediversal failure of standard indicator variables drawn from
on vector autoregressions. By now familiar reasons why tHe financial side of the economy, that the 1990-1991
paper—bill spread would widen in anticipation of busineg&cession was unique in its origifs.

downturns include the possibility that a widening spread is The object of this paper is to see what conclusions can be

(1) an indicator of tight monetary policy, (2) a reflection ofirawn from a closer look at the failure of the paper—bill
spread in particular during this episode. To anticipate, the

results of this analysis offer some support for the claim that
Received for publication February 8, 1996. Revision accepted fie 1990—1991 recessiovashighly unusual in post—World

publication February 10, 1997. War Il U.S. experience, at least in not being immediatel
* Harvard University and Federal Reserve Bank of New York, respec- . . b . ' . 9 . y
tively. precipitated by tight monetary policy. But as previous

The authors are grateful to Joel Krueger for research assistancef@search has shown (and results reported here reaffirm), the
Thomas Cosimano, John Golob, Paul Samuelson, Mark Watson, dictive content of the paper—bill spread with respect to

numerous other colleagues for helpful comments and discussions; to James, -
Stock and two anonymous referees for useful criticism of an earlier dr: ,al output apart from the 1990-1991 experience has not

and to the G.E. Foundation and the Harvard Program for Financla@en solely a matter of the spread’s role as an indicator of
Research for research support. The opinions expressed here arentﬂmetary policy. Hence merely saying that monetary policy

authors’ own; in particular, they do not necessarily reflect official position 7 g g
of the Federal Rg’sewe Bank gﬂc New York. y P Was not the cause of the recession is not sufficient to explain

1 See, for example, Stock and Watson (1989), Bernanke (1990), Datee aberrant movement of the paper—bill spread. To that
and Henry (1991), Friedman and Kuttner (1992, 1993a), Huh (199?ore specific end, the results presented here point also to

Lahiri and Wang (1994), Miyao (1994), Estrella and Mishkin (1996), . . .
Ertar et o (Sogy D, Mivao (1994), Estrella and Mishkin (1996). ey elopments in both fiscal policy and debt management

2The sample used here is January 1959 through September 1996. pbéicy, as well as in the banking system, during the late
empirical work presented throughout this paper relies on 6-month maturi-
ties for both instruments. Corresponding results based on 3-month
maturities (available from the authors on request) are highly similar. 3 See, for example, Perry and Schultze (1993).

I.  Introduction

[ 34] © 1998 by the President and Fellows of Harvard College and the Massachusetts Institute of Technology
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FIGURE 1.—SX-MONTH PAPER-BILL SPREAD, JANUARY 1959 driven out of the banking system are on average smaller and
7O SEPTEMBER1996 (RECESSIONSSHADED) less creditworthy than borrowers already active in the
70 T ‘ i commercial paper market (so that the average liquidity and

quality of outstanding paper deteriorate) or, given reason-

able restrictions on the relevant asset supply and demand

300 - ' elasticities, simply because investors regard paper and bills

as imperfect portfolio substitutes (so that relative outstand-

= ‘ ing quantitites affect relative required returAfs).

ok | _ Although the subject remains one of contention, many
M \ economists have documented the key role of tight monetary

150 J ‘

basis poinis

policy—however defined and measured—in bringing about
o most if not all U.S. business downturhi3o the extent that

h that is so, and that tight monetary policy also widens the

50 f }'\'( ﬂ paper-bill spread, movements in the spread would naturally

Jw mw. \ " W contain systematic information about subsequent move-

LN 1T idal ments in real output. But in the case of a decline in output

% | SRS . PORR N . SEST | R that occurred independently of tight money—for example,

2 & Z il 1] 2 1 because of an adverse supply shock, or tight fiscal policy, or

a fall in consumer confidence—no such relationship would
pear.

1980s. Pursuing this particular line of analysis clarifies thaé)
key role of imperfect substitutability of commercial papeg

and Treasury bills in investors’ portfolios, and highlights the’
burdens that such imperfect substitutability places on the uséA second potential source of the usual predictive power of
of this or any similar interest rate spread variable asthe paper—bill spread with respect to real output is the

Inaccurate Market Perceptions of Default Risk

business cycle indicator. spread’s role as an indicator of market perceptions of the
likelihood of business bankruptcy and default. Unlike the
Il.  Potential Explanations for the Failure U.S. Treasury, private firms can and sometimes do default on

their debts, and commercial paper is by definition an

Why might the paper—bill spread, contrary to PrevioUgnsecured obligation. Moreover, the incidence of corporate

experience, have failed to anticipate the 1990-1991 busin ﬁkruptcy and default fluctuates in a pronounced way with

recession?At Ie_ast three different_explanations are pIausiq business cycle. If investors in commercial paper perceive
corresponding in turn to three different hypotheses abg ecific signs of default risk at individual companies, or if

why the spread is normally related to fluctuations of re ey simply believe on other grounds that a business

OUtFI)Ut Itr'] th% flrs_t placi.] In ?ddt'tt'on'hf”‘ r:‘qurth tpotentl wnturn is imminent and hence infer that the probability of
explanation, bearing on the extent 1o which INVestors regayd, ¢ by any given company is greater, they will therefore

commer(_:ial_ paper anq Treasury bills as portfolio SUbStitu'[ijscémand a higher stated interest rate on paper relative to
also merits investigation. default-free bills

To the extent that investors’ expectations in either of these
regards have at least some systematic tendency to be correct,

First, if fluctuations of the paper—bill spread mostiyhe paper—bill spread will therefore widen in advance of
indicate Changes in the stance of monetary po”cy’ but tidhlﬂSineSS downturns. (Further, to the extent that investors
monetary policy did not play a significant role in bringindPase their expectations on assessments of individual firms’
about the 1990-1991 recession, there is no reason why fi@spects, the spread serves as a summary statistic for
spreadshouldhave widened in advance of this decline ilisparate sources of information that may be difficult to
output. Several researchers writing on this subject hag@apture compactly in standard business indicators.) Tending
worked out models in which a widening paper—bill spread 8 be correct on average is not the same as being correct all
an indicator of tight monetary policyIn brief, the central the time, however. Expectations of recession and consequent
idea is that restricting the growth of bank reserves Caué&faun risk that fail to materialize will widen the paper—bill
bans to be less forthcoming in granting Io-ans’ which in tu-rr}’ Friedman and Kuttner (1993b) also offered a third potential reason for
drives WOUId'be borrowers to segk fl'!nds In th? COmmerc't_%]ht monetary policy to widen the spread, based on the difference in how
paper market instead. The resulting increase in commerci@lationship” markets such as the bank loan market and “arm’s length”
paper issuance would then raise the paper rate, relative to ets such as the commercial paper market allocate the noninterest costs
Treasury bill rate, either because the marginal borroweor%T(g(reovgllggs'ic historical reference is Friedman and Schwartz (1963).

Prominent examples of the more recent literature include Romer and
4See, for example, Bernanke (1990), Kuttner (1992), Friedman aR@dmer (1989) and Bernanke and Blinder (1992). For an opposing point of
Kuttner (1993a), Kashyap et al. (1993), and Calomiris et al. (1994). view see, for example, Prescott (1986).

A. Absence of Tight Monetary Policy
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spread even though no business downturn occurs subsmise” in the spread due to such idiosyncratic movements
qguently. Conversely, confidence in the business outlook wiifi relative asset quantitites is mostly small compared to
keep the spread narrow even if that confidence subsequentiyvements that are systematically connected to the business
proves mistaken. Indeed, if changing perceptions of defaaitcle. But it is also possible that sufficiently large idiosyn-
risk were theonly reason why variation in the spread orcratic movements may dominate the movement of the spread
average contains information about future output fluctuaver any given period, and they may have done so in the
tions, the failure of the spread to widen before the 199@pisode in question here.
1991 recession would simply mean that investors failed to
see the downturn coming. D. Increasing Substitutability

Finally, it is also possible that the evolution of the U.S.
financial markets over time has rendered commercial paper
and Treasury bills more nearly perfect substitutes, perhaps to

Third, to the extent that commercial paper and Treasutlye point that the spread between these two instruments’
bills are imperfect substitutes in investors’ portfolios, so thagspective returns no longer bears a systematic relationship
changes in the relative outstanding supplies of these téavariations in their respective quantities (or, for that matter,
instruments bring about changes in their relative expectad anything else connected to the business cyclepr
returns, those relative interest rate movements will lexample, the more the markets are dominated by tax-exempt
connected to business cycle fluctuations only if the underigstitutional investors, the less important is the differential
ing movements in the relative quantities are themselvegax treatment of paper and bills. As the commercial paper
consequence of business cycle developments. Investorsniarket has grown over the years ($675 billion outstanding
U.S. markets plausibly treat commercial paper and Treasay of year-end 1995), the liquidity of the typical issue may
bills as imperfect substitutes for several reasons, includihgve improved. And with but few actual defaults, at least
differing state-level income tax treatment of interest earnathong prime-rated issuers, investors’ perception of the
(interest from bills is exempt), different liquidity (muchdefault risk on commercial paper may have diminished.
greater for bills), and different default risk (zero for bilfs). (Further, most issuers today back up their outstanding
All other things being equal, therefore, when factors relatedmmercial paper with lines of credit at banks, although
to the business cycle move the quantity of commercial papghese arrangements do not provide full default protection
relative to that of Treasury bills—for example, when tighbecause the bank agreements typically include a “no
monetary policy drives borrowers out of the banking systemmaterial changes” clause.)
or when slowing sales require firms to raise more cash toOne immediate implication of closer substitutability be-
finance their inventories—the resulting movements in theween commercial paper and Treasury bills would be a
paper-bill spread bear a systematic relationship to mowvearrower average spread between their two respective
ments in real output. interest rates. As figure 1 immediately shows, there is no

By contrast, factors unrelated to the business cycle cavidence that such systematic narrowing occurred in the
also cause the relative quantities of commercial paper aoefriod leading up to the 1990-1991 recession. (To the
Treasury bills to vary, and these changes too imply moveentrary, one part of the puzzle to be explained is that the
ments in relative interest rates. For example, the Treasurgfread was so wide from mid-1987 to mid-1989.) A further
debt management policy determines its reliance on bills (thatplication, however, is that the spread between returns on
is, discounted obligations maturing in one year or lesgyo assets that are increasingly close substitutes would
versus longer term coupon-bearing securities in financingghibit fluctuations that were increasingly just random
given U.S. Government deficit. State and local governmemigise, rather than reflections of the business cycle or other
buy Treasury securities to “prerefund” their own outstandsystematic influences. In particular, changing relative asset
ing obligations, thereby reducing the market supply avasupplies would have a smaller, if not zero, effect on the
able to private investors. Foreign central banks that intespread. This second implication of the increasingly perfect
vene to support the dollar exchange rate are free in princigigbstitutability hypothesis bears empirical investigation.
to hold the dollars they acquire in any form they choose, but
in practice the proceeds of such intervention go almost
entirely into Treasury bills, again reducing the market '
supply available to private investors. The repeated findingThe solid lines in the four panels of figure 2 display the
that the paper-bill spread bears a highly significant relatiomonthly movements of the paper—bill spread together with
ship to business cycle fluctuations presumably means thatee financial variables intended to capture the three main

C. Changes in Asset Quantities Unrelated
to the Business Cycle

A Systematic Look at the Recent Experience

7 Cook (1981) was among the first to emphasize the imperfect substituftKashyap et al. (1993) and Thoma and Gray (1994) have argued along
ability of commercial paper and Treasury bills. these lines.
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FIGURE 2.—KEY FINANCIAL VARIABLES AND THEIR INNOVATIONS (essentially) perfect substitutes for one another, and neither
Pooor B Sorend as a perfect substitute for Treasury bills, in their portfo-
lios—an assumption that is plausible on both a priori and
empirical grounds. Bank CDs are comparable to commercial
paper, and correspondingly different from Treasury bills, in
tax treatment, default risk, and liquidity. Not only is the
average CD-paper spread much smaller than the average
0 % 5 % B % % paper—bill spread (13 basis points versus 64), but the
correlation between the CD-bill spread and the paper—bill
spread is 0.97 (versus 0.78 between the CD—bill spread and
the CD—paper spread, and only 0.60 between the CD—paper
spread and the paper—bill spred®in addition, the CD-bill
spread, like the paper—bill spread, is highly significant in
=7 standard equations for real output (even in the presence of
00 the federal funds rate), while the CD—paper spread i$'not.

Did the movements of the paper-bill spread in the period
125 FEE1 Diterenta leading up to and including the 1990-1991 recession mostly
reflect movements in the federal funds rate, in perceived
default risk, or in relative asset quantities? Or were the
spread’s movements during this period mostly unrelated to
these three financial variables (and the channels of economic
influence that they represent)?

The dashed lines in the four panels of figure 2 begin to
address this question by plotting the respective movement of
the spread and each of these other variables that is attributed
to the variable’s “own” innovations in a six-variable vector
autoregression including growth of industrial production,
growth of the producer price index, the other three financial
variables as shown, and the paper—bill spread itself, orthogo-
5 g 0 al 2 = nalized in that orde¥2 Following previous researchers, this

The solid lines show the actual movements of the financial variables included in the VAR describedrdering implies that the central bank may take account of
the text. The dashed lines show the contributions of each series’ “own” innovations derived from the same . . .
VAR, current-month movements of output and prices in setting

monetary policy (the federal funds rate), but that monetary
factors to which researchers have pointed in efforts Pc())hcy goes nqt aﬁ_‘ect either output or prices within the
onth!3 It also implies that monetary policy may affect any

account for the usual systematic relationship between ¢ Fall of the other three financial variables within the month,

spread and real output. The paper-bill spread itself is in t et not vice versa. Finally, ordering the paper—bill spread

top panel. The federal funds rate, used as an indicatorI ¢ that th d d within th ht
monetary policy, is in the second pafiélext is the interest ast means that the spread may respond within the montn to
of the other real- or financial-sector variables, but not

rate differential between commercial paper issues rated #Y ctor. : \
(the second highest category) and P1 (the highest) ¥igé Versa. The vector autoregression is estimated using

Moody’s Investors Service, used as a measure of perceived
default risk. _The bottom pgnel shows the ratio of the VOIUmeﬁ Values are based on monthly data for January 1975 through September
of outstanding commercial paper plus bank (and thriftpoé for the 3-month paper, bill, and CD rates. (No 6-month CD rates are

ifi i i ailable.) Especially for recent years, it would also be plausible to include
certificates of deposit to this sum plus the volume Cﬁ/ . holdings of Eurodollar CDs and Eurodollar commercial paper as

outstanding Treasury bills, used to measure relative asginer close substitute for U.S. commercial paper. Outstanding amounts
quantities. Each panel displays monthly data beginning éhEuro CDs and Euro paper are still small, however, compared to U.S.

i i i jis, paper, and CDs.
1985, a date.comforr:ably in advance of the puzzling eplsoe'E‘;SThe treatment of commercial paper and bank (and thrift) CDs as
under investigation here. . perfect substitutes follows Friedman and Kuttner (1993b); see there for
The inclusion of bank CDs in both numerator anélrther supporting evidence.

denominator of the asset quantity ratio reflects the assumr’aZ_The industrial production and PPI series both enter the autoregression
I log-differenced form; the four financial variables enter as levels. The

tion that investors treat CDs and commercial paper RSustrial production data are seasonally adjusted: data for all other
variables are not.
9 Bernanke (1990), Bernanke and Blinder (1992), and others have uséd See, for example, Bernanke and Blinder (1992) and Christiano et al.
the federal funds rate as a monetary policy indicator. (1996).
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monthly data for January 1976 to September 1996, with sixHow about the other two financial indicatot$€hanges
lags on each variabfg:1° in perceived default risk also appear to have played only a
Several relevant conclusions emerge from this compalimited role during the period leading up to the 1990-1991
son of actual fluctuations to the corresponding innovationgcession. Apart from a small but regular spike each
First, part of the anomalous movement in the paper—bilecember, presumably reflecting “window dressing” sales
spread during 1987—-1990—but importantly, for purposes by institutions eager to show only top-rated paper on their
this paper’s analysis, only part—is left as unexplained in tlyear-end balance sheets, the P2-P1 quality differential
sense of being attributed to the spread’s “own” innovation$ollowed a smooth, slightly downward trend from the
From the low point in September 1986 to the high point imiddle 1980s until just a few months before the recession
October 1987 (the month of the stock market crash), thegan. (The larger window dressing effect in 1990, 1991,
spread widened by 101 basis points. The correspondiaigd 1992 probably reflects the Securities and Exchange
movement contributed by the spread’s “own” innovation€ommission’s action limiting money market funds’ holdings
was just 46 basis points, with most of that occurring in thef commercial paper with less than a P1 rating.) The
month of the crash, and by January 1988 the “ownomponent of the quality differential attributable to that
component was already back to where it had been wvariable’s “own” innovations showed somewhat closer
September 1986. The spread narrowed by 79 basis poictsrespondence with movements in the paper—bill spread—
between April 1989 and February 1990, and in this case tagpecially the narrowing in mid-1987 and again in early
corresponding movement in the “own” component wag&989—but even here the correspondence is hardly close.
(minus) 55 basis points. In other words, part, but only a part, By contrast, the ratio of commercial paper plus CDs to the
of the movement in the spread during this period that ran bmader sum also including Treasury bills fluctuated widely
counter to prior business cycle experience was unexpladuring this period, and especially during 1987-1990 much
able noise. The rest can be attributed to systematic infl- that fluctuation was attributable to this ratio’s “own”
ences, including the three other financial variables replienovations rather than to the other variables included in this
sented in this system. analysis. The sustained increase in the quantity ratio during
Which ones? Not monetary policy, at least not accordirkp86-1989 (a period when many U.S. businesses were
to this analysis. As the second panel of figure 2 shows, theeatly increasing their debt loads through leveraged buy-
(nominal) federal funds rate was low in 1987 when theuts, stock repurchases, and debt-financed acquisitions) was
spread was puzzlingly wide, and the funds rate was higherim large part the cumulated effect of positive “own”
1989 when the spread was narrowing. The correspondingovations, while a substantial part of the even more rapid
innovations in the federal funds rate tell qualitatively thdecline of the quantity ratio during 1990-1993 (the era of
same story, but here the main message isdhantitatively widespread “deleveraging”) was the cumulative effect of
monetary policy was simply not very active. In contrast tnegative “own” innovations.
the usual finding that the historically high levels of the funds At least qualitatively, the bulge in the quantity ratio during
rate during the 1979-1981 episodes of tight money unde987-1988 would have caused the paper—bill interest rate
Paul Volcker corresponded to large positive funds ragpread to widen, and the decline in the quantity ratio from
innovations, here the “own” component of the funds ratenid-1989 on would have caused the paper—bill spread to
changed little during the several years leading up to Juharrow. Moreover, to the extent that these movements in the
1990, and what change took place was mostly downwaglantity ratio were the effect of this variable’s “own”
This perspective on the more recent experience providasovations, not explained by the other variables in the
support for the familiar claim that the 1990-1991 recessi@ystem—importantly including real output and prices, as
was unusual in not being proximately due to unusually tightell as the level of interest rates—the resulting quantity-
monetary policy® driven influences on the spread would have been unrelated
to the business cycle. In particular, in this case the increase
14 The earliest possible sample starting date would be January 1974,'trﬂethe .quantlty rat|p du”ng_ 1986-1989 was t,herefqr,e not
beginning of the data series for the Moody’s P2—-P1 quality differentigdfimarily a reflection of tight monetary policy driving
The reason for starting in January 1976 instead is to eliminate ahyrrowers from the banks into the commercial paper market,

suggestion that the estimated relation between real output and :
paper—bill spread is a spurious result due to the sharp spike in the sprea inO]c the usual business cycle effects on corporate cash

1974 (see again figure 1). Thoma and Gray (1994), for example, hd®quirements, nor was the decline in the quantity ratio after

argued along those lines, but in fact results showing that the paper—piid-1989 due to such usual cyclical factors either.

spread has predictive content with respect to real output are highly robust

to eliminating the 1974 spike period.
15 Results based on an alternative system with six lags on some varialeportant to examine both the innovations and the movements of the funds

and twelve on others, determined according to a series of goodness-ofdie itself, as is done here.

criteria, were virtually indistinguishable from those reported here. 17The suggestion that the paper—bill spread is exclusively a monetary
16 As is well known, the use of vector autoregressionovations—for  policy indicator, as Bernanke (1990) and Kashyap et al. (1993) have

interest rates, monetary aggregates, or any other variable—as an indicpatoposed, is not supported by the data. For example, in the six-variable

of monetary policy necessarily excludes any systematic (for examplector autoregression under study here, the federal fund®ggther with

countercyclical) component of policy; see, for example, the discussionantput growth and inflation—and with these variables ordered first—

Sims (1992), Poole (1994), and Friedman (1996). For this reason itascounts for only 49% of the variance of the spread at a 6-month horizon.
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FiGURE 3.—CONTRIBUTIONS OFKEY FINANCIAL VARIABLES By contrast, the bottom panel of figure 3 shows that much
TO PAPER-BILL SPREAD of the widening of the paper—bill spread during 1987-1988
Toderal Funds Faie and the narrowing in 1989 and early 1990 is attributable to
jagpea asset quantity innovations. Indeed, for the period of January
feseine 1987 through June 1990 (the last month before the recession
began) the simple correlation between the actual spread and
the value calculated as the baseline plus the effect of quantity
ratio innovations is 0.74. The cumulative contribution to the
spread due to quantity ratio innovations rose rapidly from
just 6 basis points in January 1987 to 21 basis points in July,

basis points

° " " w pe P = fluctuated around that level throughout the next two years
(the peak effect was 26 basis points in July 1988), and then

o P2-P1 Differentil | declined abruptly back to 5 basis points in October 1989 and
o Papor it shrd -l onto—25 basis points in January 1991. Moreover, the large

bseine 4 and sustained positive influence on the spread due to
guantity ratio innovations from early 1987 to mid-1988, and

also the negative influence in late 1989 and throughout 1990,
were highly unusual in historical context. Carrying out the

analytical exercise underlying figure 3 for earlier periods

(including the Volcker years) indicates no comparable

o pn pa = po = = effects.

100

80

60

basis points

40

Paper + CD Quantity Ratio IV. Focus on Relative Quantity Movements
paper.bil sprd _— and Their Effects

base +qtyratio  seeecee
baseline

Why did the quantity of commercial paper and bank CDs
grow so rapidly compared to the quantity of Treasury bills
from early 1987 through mid-1989, only to go into reverse
from then on? As figure 2 shows (see again the bottom
Jl panel), much of the movement of this quantity ratio through-

Esls points
3 B
1 1

(2 DU T
—— TS T R ;

out 1987-1990 represented historically large “own” innova-
£ 2 2 z = = tions, not explainable by fluctuations in real output and
The solid lines show the actual movement of the paper—bill spread, and the dashed lines show theﬁ\ﬁces orin any of the other financial variables under study
baseline described in the text. The dotted lines show the effects of adding to the baseline the contribytion ’
of the innovations of each financial variable included in the VAR. ere. What happened?
Figure 4 shows that each of the three assets encompassed
in this relationship—commercial paper, bank CDs, and

Figure 3 shows that these three sets of qualitatiieeasury bills—exhibited historically unusual movements
conclusions carry over to quantitative analysis. In each panel
the solid line is the actual movement of the paper—bill spread
during January 1985 to September 1996, and the dashed line Ficure 4.—VoLumes OF SeLECTED SHORT-TERM DEBT INSTRUMENTS
is a corresponding baseline forecast generated by simulating QUTSTANDING, JANUARY 196770 SEPTEMBER1996
forward the six-variable vector autoregression using dd o0
through the end of 1984 only. (These two lines are identig
across all three panels in the figure.) The dotted line in e4
panel then shows the contribution to the paper—bill spre 700 -
measured around that baseline, of the estimated innovati|
corresponding to each in turn among the three other finan
variables under study here. 500 4
Not surprisingly, given the results shown in figure 2
federal funds rate innovations played little if any role i
accounting for the movement of the paper-bill spread duri
1987-1990. Unlike in the Volcker period, for which a
analogous exercise indicates not only large federal fur 200 -
rate innovations but large effects of those innovations on {
spread, in this most recent episode monetary policy seq iy
not to have been much of a factor. Default risk innovatio J
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likewise played little part. oz 22 2z 52 % %2
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TaBLE 1.—FeDERAL DEFICIT, DEBT STRUCTURE, AND FOREIGN HOLDINGS first shrank and then expanded. A typical weekly auction of

oF Bits, 198471990 : bills in 1986 featured $15.0 billion of new 13- and 26-week
Foreign-  pj||s offered against $14.4 billion of maturing bills. In 1987
Federal Owned . . L .
Year Deficit Bills Notes Bonds Bills the typical auction offered only $13.0 billion of new bills
Tog4 1854 3724 051 1679 1221 agal_nst $13.5 billion maturlng. By flscal_1990 the typical
1985 212.3 399.9 812.5 211.1 1256 auction was up to $16.0 billion of new bills against $13.8
1826 22;; g;g? 337.3 ggg.s 1g§.§ billion maturing. Further, just when net bill issuance was
1987 149. 5 1037. 5 198. ; ; ;
1088 155 4140 10836 3089 3347 _already _negatlve_, in 1987, foreign central _banks were
1989 153.5 430.6 1151.5 348.2 2330 intervening heavily in the exchange markets in support of
1990 220.5 527.4 1265.2 388.2 2475  the dollar, thereby increasing their holdings of U.S. Treasury

Notes: Amounts shown are in billions of current dollars. Foreign-owned bills are those held in custd@j||S and Correspondingly reducing the market su ﬁﬁly
by the Federal Reserve Banks for foreign official and international accounts, as reported in the FederaLI_ . ..
Reserve's release H4.1. All figures are for December of the designated year, except those for the federal he individual movement otach of these three asset
deficl, which apply to the October 1-September 30 fiscal year: quantities therefore contributed to increasing the ratio of

commercial paper and bank CDs to Treasury bills from 1987

during this period. Moreover, these respective movemeriggough early 1989, and then to reducing that ratio from
reinforced one another so as to produce the quantity ratifdd-1989 on. To the extent that these observed movements
rapid rise from 1987 through mid-1989 and even more rapfd the relevgnt quantl_nes represer)t mdependent_c_hanges in
decline thereafter (see again the bottom panel of figure 8Set supplies (that is, changes in the composition of the
Aggregate net issuance of commercial paper was especialljarket portfolio”), while investors consider paper and
large during 1988 and the first half of 1989, then slowedDs to be only imperfect substitutes for bills, standard
until about the end of the recession in early 1991, and thBfrtfolio theory predicts that they would affect the market-
ceased altogether for the next two years. Net issuancectfaring expected returns on paper and CDs relative to bills.
bank CDs was likewise strong from 1987 through mid-198&pecifically, from 1987 through early 1989 the larger
but then becamaegativenot just through the recession butelative quantity of paper and CDs would have increased the
over the next two years as well. These developmemaper (and CD) rate relative to the bill rate, while from
presumably reflected some combination of the 1980s’ corpnid-1989 on the effect would have been just the opposite.
rate leverage movement and its aftermath, the weakenedhe vector autoregression described in section Il pro-
capital positions of many commercial banks, the monddes one estimate of the importance of these asset quantity
aggressive posture of regulators in classifying nonperforrmovements in accounting for the historically atypical move-
ing loans and enforcing capital requirements, and the forcetnt of the paper-bill spread during this period. The results
consolidation (and in many cases liquidation) of the thrithown in the bottom panel of figure 3 indicate that changing
industry—all of which by now are familiar stories—inasset quantities, summarized here in the form of the relevant
addition, of course, to the influence of the business cyalatio, indeed accounted for a major part of the movement of
itself.*8 the paper—bill spread.

By contrast, net issuance of Treasury bills was approxi- A key question in any such analysis is the extent to which
mately zero on average from year-end 1986 through mighese asset quantity movements reflect independent move-
1989—just when issuance of commercial paper and bagient of asset supplies—in this case due to factors like
CDs was so strong—and then became unusually large justgfporate leveraging and deleveraging, bank capital con-
issuance of paper and CDs turned negative. As tablesikaints, Treasury debt management, and so on—as opposed
shows, this pattern of bill issuance reflected a combinatigh actions taken by borrowers in response to market forces,
of U.S. fiscal policy, the Treasury’s debt management poliGyc|yding interest rates themselves. It is therefore important
and foreign central banks’ exchange rate interventiofs; this purpose that the orthogonalization of the vector
(again together with the business cycle). The U.S. Govelgyyigregression underlying figures 2 and 3 orders the asset
ment's budget deficit narrowed from $221 billion in theyaniity ratioafter not only output and prices but also the
1986 fiscal year to $150 billion in fiscal 1987, and thef,e| ofinterest rates (here the federal funds rate). Hence the

remained at about that level for the next two years bef eovations plotted in the bottom panel of figure 2, and the

widening to $221 billion in 1990 (an_d on to $270_bi|lion in_ ffects of those innovations on the paper—bill spread shown
1991). The Treasury chose to maintain approximately ii¥ the bottom panel of figure 3, do represent movements in

nqrmal _schedule of offerings of notes gnd bqnds through_qHE asset quantity ratio due to factather thaneither the
this period, however, and so the quantity of bills OUtStand'%siness cycle or monetary policy. (As is to be expected, the

18The role of bank capital constraints in restricting bank portfoli(geIevant impulse response shows that tighter monetary

expansion is distinct from the role of monetary policy operating through

the reserves market; see Friedman and Kuttner (1993b). A small part of the

decline in CDs outstanding from 1989 on was also probably due to thé&® Data on the outstanding quantity of bills shown in table 1, used in the
development of markets for medium-term notes issued by bank holdiampirical work presented here, do not adjust for the effect of purchases by
companies and “bank notes” issued directly by banks; see Crabbe (1998)eign central banks.



INDICATOR PROPERTIES OF PAPER-BILL SPREAD 41

policy causes the quantity of paper and CDs to increafsglure to anticipate the 1990-1991 recession, some research-
relative to bills outstanding’ ers have suggested that movements in the spread have lost
By contrast, the ordering of variables in the orthogonaliz¢heir predictive power over time as evolution of the U.S.
tion underlying figures 2 and 3 implies that corporationéihancial markets has rendered commercial paper and Trea-
reliance on commercial paper and banks’issuance of CDssloy bills if not perfect then at least much closer substi-
not respond, within the month, to fluctuations in the papéutes?? As figure 1 shows, thaveragespread between the
rate (and implicitly the CD rate) relative to the bill rate, angpaper rate and the bill rate has not become systematically
there is no reason to suppose that this restriction is stricllgnaller in recent years. Even the fairly narrow average
true. Fully separating out the truly independent element épread that prevailed after the 1990-1991 recession ended
asset supplies, as opposed to supply responses to mankat not atypical compared to prior nonrecession periods.
prices set in part by asset demand behavior, would requir&edence of increasing substitutability between paper and
structural supply—demand model specifying the behavior bills would therefore have to consist of a diminished
borrowers and lenders together with the resulting markeelationship between theovementsf the spread and the
clearing equilibrium, and such a model lies well beyond theovements of the corresponding asset quantities.
scope of this papeét It is therefore reassuring that variance One of the equations in the six-equation vector autoregres-
decompositions of the same vector autoregression usedion described in section Ill—in particular, the equation for
section I, but orthogonalized with the quantity ratidhe paper—bill spread—already provides a vehicle for testing
orderedafterthe paper-bill spread so that issuance of papehether the connection between relative asset quantities and
and CDscan respond to relative interest rates within theelative interest rates has weakened in recent years. Given
month, also produces asset quantity ratio innovations atie ordering of variables, which places the paper-bill spread
effects of those innovations on the paper—bill spread that dast, the recursive orthogonalization procedure applied to the
highly similar to the series shown in figures 2 and 3jector autoregression system is equivalent to including in
respectively. In particular, in this alternate set of results thiee spread equation contemporaneous as well as lagged
cumulative contribution to the spread due to quantity ratimlues of each of the other five variables, including in
innovations rose from 2 basis points in early 1987 to 21 bagiarticular the asset quantity ratio. Estimated over the entire
points at mid-1988, and then declined to 3 basis points Bgnuary 1976 through September 1996 sample, the sum of
late 1989 and on te-19 basis points by the beginning ofthe coefficients on the quantity ratio terms is 1.58 (with
1991. t-statistic 3.5), implying that a permanent 1% increase in the
These alternate results reinforce the conclusion, from theantity of paper and CDs, relative to the broader quantity
bottom panel of figure 3, that a large part of the historicallglso including bills, widens the paper—bill spread by be-
unusual movement of the paper-bill spread in the few yedvgeen 1 and 2 basis points.
preceding the 1990-1991 recession was indeed attributabléncreasing substitutability of paper (and CDs) with bills
to independent movements of the relevant asset quantitiesvould imply a smaller value of this coefficient sum during
the latter part of the sample, but there is no evidence of such
V. Have Paper and Bills Become Closer Substitutes? a change. In an augmented version of the same equation,
The focus on relative asset quantities in the analysincluding additional terms so that ea(_:h of the contemporane-
s or lagged quantity ratio terms is also multiplied by a

rgported in sections Il and !V make_s, sense only if C.Ommeﬂi'ummy variable equal to zero before January 1987 and unity
cial paper and Treasury bills are imperfect substitutes Hﬂr

investors’ portfolios. When two or more assets are imperf ereafter, the sum of the coefficients on these interaction
P ' P et§ ms is actuallypositive (0.13) and statistically significant

substi'gutes, changes in their respec‘;ive shares i'n the may; ethe 10% levelt¢statistic 1.64). If anything, therefore, the
portfolio lead in general to changes in their relative marke vidence points toward slightlgiminishedsubstitutability

clearing expected returns. By contrast, expected rE?tums.oqrbaperand CDs for bills in the latter half of the sample.
assets that are perfect substitutes are always |den'ucal‘.he results presented in table 2 apply the same test

regardiess of their respective outstanding quantities. (EveE}Bcedure to three additional forms of the equation for the

the two assets bear differing nonpecuniary returns, th 'éper—bill spread. First, row (1) shows ordinary least-

auares estimates for a somewhat richer specification of the
Ric reduced-form spread equation, but with a more

respective expected pecuniary returns will differ by
constant spread, or by a spread that changes with variati%

:nmgssséor:ztﬁmagho;n O:;Sﬂ?ﬁ trr:(;?rprigugﬁg\gerehugzzii:;; IBarsimonious lag structure. Here the simple asset quantity
Y 9 P d / ratio is separated into the corresponding contemporaneous

m(')g;?qg??;g tg|skgapglrésmfgr(]:?smoThr(aelat;vee?_s;ﬁtgugr:é}ét asset flows, scaled by the lagged total quantity of asset
y pap P tdcks outstanding, and the lagged asset quantity ratio itself,

20 Friedman and Kuttner (1993b), using a more disaggregated systém,d the flow |$suance of pe}per and CDS_ is distinguished
found that tigher monetary policy leads to both more paper issuance 4/dm the flow issuance of bills. Other variables from the
more CD issuance.

21 See Friedman and Roley (1977) for a description and survey of such
models. 22 See again Kashyap et al. (1993) and Thoma and Gray (1994).
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TABLE 2.—TESTS FORPARAMETER INSTABILITY 2

Post-1986 Dummy

Lagged Lagged

Paper Paper Fed Funds Rate Paper— Paper Rate Paper Paper
+CD  Bill + CD P2—P1  Inflaton —_  Bill il +CD +CD Joint _
Flow  Flow Ratio Differential Change Current Lagged Spread Current LaggedFlow Flow Ratio Significance R?2

(1) 046 -0.24 1.16 0.19 -0.36 0.13 -0.13 0.62 — — — — — — 0.83
(0.12) (0.10) (0.30) (0.07) (0.16) (0.02) (0.02) (0.06)

(2) 050 -0.26 0.90 0.22 -0.33 0.13 -0.12 0.57 — — 0.04 —-0.01 0.18 0.08 0.84
(0.14) (0.15) (0.33) (0.08) (0.15) (0.02) (0.02) (0.06) (0.18) (0.18) (0.07)

3 212 -0.20 2.04 0.42 -0.31 — — 0.32 — — — — — — 0.70
(0.52) (0.11) (0.54) (0.13) (0.15) (0.14)

(4) 233 -0.28 1.94 0.59 -0.25 — — 0.21 — — 0.14 054 0.36 0.02 0.67
(0.53) (0.18) (0.52) (0.12) (0.14) (0.12) (0.23) (0.62) (0.13)

(B) 262 -0.25 2.77 0.63 -0.28 — — 0.40 0.07 -0.11 — — — — 0.67
(1.57) (0.12) (0.33) (0.34) (0.15) (0.25)  (0.06) (0.03)

(6) 153 -0.37 1.54 0.46 -0.25 — — 0.45 0.11 -0.11 0.20 0.41 0.20 0.10 0.79
(1.08) (0.14) (0.85) (0.21) (0.12) (0.14)  (0.04) (0.03) (0.18) (0.55) (0.12)

Notes: The regressions are estimated on monthly data from January 1975 through September 1996. All regressions also include a constant and linear trend. Both flow variables are annualized and normalized by the
lagged stock of commercial paperCDs + Treasury bills. The spread is expressed in percentage terms. Numbers in parentheses are standard errors, corrected for heteroskedasticity and 12th-order serial correlation.
Equations (3) and (4) are estimated via two-stage least squares, using one lag of the federal funds rate as an instrument for the flo\@Bisp&eprations (5) and (6) are estimated via two-stage least squares, using
the lagged ratio of nonborrowed to lagged total reserves as an instrument for the flow of-papet

aDependent variable is the 6-month paper—bill spread.

spread equation in the vector autoregression are includedarbills, in that they take account of effects of interest rates
excluded according to statistical significance at the 0.@H asset supply behavior. Doing so is important because
level. (The equation also includes an intercept and a linestatements about substitutability among any group of assets
time trend, both of which are statistically significant; thare inherently statements about investors’ asset demand
trend is small but positive.) The numbers shown in parenthgehavior. To the extent that issuers’ asset supply behavior
ses are robuststatistics corrected for heteroskedasticity aralso depends on interest rates, and that changing asset
twelfth-order moving-average serial correlation. supplies in turn feed back to affect the market-clearing
The results for the asset quantity variables shown in rastructure of interest rates, reduced-form equations like those
(1) correspond to what standard portfolio theory implieis the table’s first two rows (or the spread equation from the
when assets are imperfect substitutes. An increase in the vettor autoregression) will misrepresent the effect on inter-
issuance of paper and CDs by 1%, relative to the outstandieg} rates due to independent asset supply changes, and hence
stock of paper, CDs, and bills, widens the paper—bill spreiklewise misrepresent the underlying asset substitutabilities
in the same month by about one-half basis point. A 1% investors’ portfolios.
increase in the net issuance of bills affects the paper—billThe pair of equations shown in rows (3) and (4) take
spread by about half as much, in the opposite direction.a&count of interest rate effects on private asset supplies by
permanent 1% increase in the ratio of paper and CDs to tirging two-stage least squares with the lagged change in the
broader quantity also including bills widens the spread Wgderal funds rate as an instrument for the net issuance of
about 3 basis points [1.16/(2 0.62)]. The coefficients on commercial paper and CDs. (The Treasury's issuance of
all three terms are significant at the 0.05 level or better.  bills is again taken to be nonresponsive to interest rates and
Row (2) shows the results of estimating an expandéderefore not instrumented.) The key identifying assumption
equation in which each of the three asset quantity variablesplicit in this structure is that interest rate movements
also appears multiplied by the dummy variable, allowing &fect the paper—bill spread only to the extent that they
break at January 1987. There is no statistically significainfluence corporations’issuance of paper or banks’issuance
evidence of such a break for either asset flow term, but therle CDs. Especially since the equation also includes the
is for the ratio of asset stocks. Here again, however, it is R2—P1 quality differential as a measure of perceived default
the direction indicating darger effect of relative asset risk, the assumption that interest rate levels dodigctly
quantities on relative interest rates, and hediteinished affect investors’ relative demand for paper and CDs versus
substitutability of paper and CDs for bills. Here the effect ohills is not implausible.
the spread due to a permanent 1% change in the quantityrhe results shown in row (3) are similar to the ordinary
ratio is 2.51 basis points from 1987 on [(0.900.18)/ least-squares estimates in row (1), but the effect on the
(1 — 0.57)], compared to 2.09 basis points in the earlier papread attributed to independent changes in the flow of paper
of the sample. and CDs is now much larger—as is to be expected once the
The remaining rows in table 2 present further results thsitnultaneity bias is corrected. Here a 1% increase in the net
refine the test for changing substitutability of paper and Cssuance of paper and CDs (again relative to the broader
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asset quantity) widens the paper-bill spread in the saymars so that the spread between their respective interest
month by more than 2 basis points, and the permanent effeates is now mostly “noise” that would not be expected to
of a 1% increase in the ratio of outstanding paper and CDserhibit systematic relationships to changes in their respec-
the broader total quantity is 3 basis points. More to the poitite quantities (and, via that route, to business cycle fluctu-
of the question at issue in this paper, the evidence agaiions).
indicates a change (here significant at the 0.01 level) in theThe finding that asset quantity movements in particular
coefficient on the asset quantity ratio in 1987, but again it ieavily influenced the paper—bill spread during the period
in the direction indicating not greater substitutability ofinder study here highlights the burdens associated with the
paper and CDs for bills but less. use of relative interest rate relationships as business cycle

Finally, the regressions underlying rows (5) and (6) imdicators. Standard portfolio theory shows that, in general,
table 2 also include the current and lagged commercial pagbanges in asset quantit&souldaffect interest rate spreads.
rate to allow for the possibility—due to differential stateThe evidence assembled in this paper shows that, at least in
level taxation, for example—that the level of interest ratdhe case of commercial paper and Treasury bills, changes in
might directly affect investors’ demand for paper and CDasset quantitiesdo affect interest rate spreads.Some
versus bills. Here the instrument for the net issuance dfianges in asset quantities occur for reasons related to the
paper and CDs, in the two-stage estimation, is the laggledsiness cycle—after all, that is part of what gives the
ratio of nonborrowed reserves to total reseri’ekhe results spread its indicator properties in the first place—while
are broadly similar to those shown in the two rows immedathers do not, but changes of both kinds affect the correspond-
ately above, although the significance level of several of tigg spreads. Naively using any particular interest rate spread
key coefficients differs. (Most obviously, the estimatetb predict business fluctuations, without being sensitive to
coefficient on the instrumented paper-plus-CD flow is largéne possibility of idiosyncratic movements in the correspond-
here than above, but not statistically significant.) Yet agaiimg asset quantities and hence making due allowance for
the only evidence of a break at 1987—albeit significant hetleose movements when they occur, can therefore be a source
only at the 0.10 level—is for the asset quantity ratio, and yef mistakes. In this respect, at least, interest rate spreads
again the change is in the direction implying reduceglainly have much in common with other familiar classes of
substitutability. business cycle indicators.

In short, these results provide no evidence whatever to
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