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As of the end of the fourth quarter of 2006 the outstanding notional amount of U.S. corporate bonds
 totaled $8.2 trillion, the third largest asset class after equities and mortgage-backed securities in the
 U.S. Investors in the corporate bond market range from private individuals to banks and other
 institutional investors such as mutual funds and life insurance companies.

A thorough understanding of the primary factors determining the changes in corporate bond yields is
 important for proper risk management of corporate bond portfolios. It also is useful to the conduct of
 monetary policy since developments in the corporate bond market may provide a timely and forward-
looking measure of the general business climate as opposed to statistical releases that are inherently
 backward looking.

It is common to view interest on a corporate bond as reflecting the risk-free, longer-term interest rate,
 such as that on a 10-year Treasury bond, plus a spread related to the credit risk of the corporation
 issuing the bond. However, empirical analysis of the determinants of corporate bond rates has turned
 out to be more demanding than it appears on the surface, as suggested by the analysis by Krainer
 (2004). This has led researchers to talk about a credit spread puzzle. In this Economic Letter we will
 first detail the evidence for the existence of such a credit spread puzzle. In a second step we will take a
 closer look at some of the pieces that go into explaining the puzzle.

The credit spread puzzle

 In order to analyze risk conditions in the corporate bond market, it is not enough to look only at the
 yields, because they are susceptible to the fluctuations in the general bond market. Therefore,
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 researchers as well as market practitioners use the credit spread. The credit spread typically is defined
 as the component of corporate bond yields that is above and beyond the yield of comparable default-
free Treasury bonds–this equals the “excess” interest rate that would be earned if the corporation does
 not default and the investor holds the bond to maturity.

Given the large idiosyncratic variation across firms in different business sectors and of different credit
 quality, analysis of credit spreads focuses primarily on the systematic components common to all firms
 in the economy. In principle, this looks like a straightforward exercise. Observe the yield on a large
 number of corporate bonds and deduct the corresponding default-free interest rate component. The
 resulting credit spreads are supposed to reflect the financial health of the firms that issued the corporate
 bonds. The logic behind this supposition is that, in a world without distortion from factors such as
 transactions costs and taxes, the only rationale for credit spreads to exist would be to compensate for
 the probability of default and the size of the ensuing loss. Thus, the systematic components in corporate
 bond credit spreads should all be factors that reflect the financial conditions of firms in general.

In practice, however, empirical researchers have only been able to explain less than half of the variation
 in credit spreads, and therein lies the credit spread puzzle. For example, Duffie, Saita, and Wang (2007)
 present and estimate a dynamic model for the default probability of 2,770 U.S. industrial firms. They
 find that, in addition to a set of firm-specific factors, two market-based factors–the 3-month Treasury
 bill rate and the 12-month trailing return on the S&P 500 index–have significant explanatory power in
 predicting the default probability of the firms in their sample. These results suggest that, if credit
 spreads are primarily linked to default risk, the two market-based factors should be the only common
 factors in credit spreads on corporate bonds.

Two studies explore this issue, one by Duffee (1998) and the other by Collin-Dufresne, Goldstein, and
 Martin (2001). Based on a large sample of noncallable corporate bonds, Duffee (1998) finds that for
 most of the rating and maturity combinations considered, a little less than 20% of the variation in the
 average credit spread can be explained solely by the level and slope of the Treasury yield curve.

 Collin-Dufresne et al. (2001) study the credit spread changes for 688 different corporate bonds. They
 control for variables that affect the likelihood of a firm defaulting such as leverage ratio and asset
 volatility in addition to controlling for the effects of changes in short- and long-term Treasury bond
 yields and the return on the S&P 500 index. However, they are able to explain only about 25% of the
 variation in the credit spread changes across the 688 different bonds. More surprisingly, the residuals
 from their firm-specific regressions are highly correlated across all bonds independent of their rating and
 maturity. In fact, based on principal component analysis of the residuals, they find that as much as 75%
 of that variation can be explained by a single, common factor.

In explaining this puzzle researchers have turned their attention to non-default related factors that would
 be common to the credit spreads of most firms in the economy. One such factor is the tax difference
 between interest earned on corporate and Treasury bonds. Another factor is the difference in liquidity
 between corporate and Treasury bond markets. The question is whether they can account for the
 puzzle.

Tax effects

Corporate bonds are at a tax disadvantage relative to Treasury bonds in that the interest earned is taxed
 at the federal and state levels, whereas interest income earned on Treasury bonds is only taxed at the
 federal level. Thus, in principle, the yield on all corporate bonds should be upward biased by this tax
 disadvantage in order to balance the after-tax return across the two classes of bonds.

There are two major arguments going against the significance of this tax effect. First, the marginal
 investor in the corporate bond market is likely to be a bank, an institutional investor or another legal
 entity for which there is no difference in the tax treatment of the return earned on corporate and
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 Treasury bonds. Second, major changes in tax laws are infrequent, so they are unlikely to explain the
 frequent, large swings in bond spreads.

Indeed, this is the finding in the study by Elton, Gruber, Agrawal, and Mann (2001). They investigate
 what portion of the changes in corporate bond credit spreads can be explained by a tax effect, while
 controlling for the part of the credit spread that is compensation for expected default losses. They find
 that imposing an effective state tax rate of 4% maximizes the part of the credit spread changes that can
 be explained by their model. However, this still leaves more than half of the variation in credit spreads
 unexplained.

Combined with the results from Collin-Dufresne et al. (2001), who could only explain about 25% of the
 credit spread variation when they included the common stock and Treasury bond factors, it follows that
 tax effects can only explain a fraction of the credit spread puzzle. Furthermore, Elton et al. (2001)
 demonstrate that the unexplained residuals likely represent compensation for some other dimension of
 risk since they are correlated with the factors explaining excess returns in the stock market. One such
 key risk premium could be a liquidity risk premium.

Liquidity risk

While corporate bonds are traded, the volume of transactions is far less than for Treasury securities.
 Moreover, the information content of bond prices (prices move inversely with yields) tends to be lower
 for less actively traded securities. Since the high liquidity is an attractive dimension of a security,
 investors demand additional compensation for holding securities that are less liquid and therefore more
 costly to sell. For corporate bonds, that compensation for liquidity risk shows up in higher interest rate
 spreads over otherwise comparable Treasury bonds.

Houweling, Mentink, and Vorst (2005) analyze the effect of liquidity risk on corporate bond credit
 spreads based on a sample of 999 investment-grade corporate bonds. In their estimations they control
 for two common factors, the excess return from the stock market and the excess return of long-term
 corporate bonds over long-term Treasury bonds, in addition to the rating and maturity of each bond.
 They find that liquidity risk is priced into credit spreads and explains a significant portion of observed
 credit spreads. The size of the liquidity premium is determined by the size of the bond issuance, the
 yield volatility, and the age of the bond. They also find that the liquidity risk premium is time-varying.

As Houweling et al. (2005) do not include tax effects in their analysis, their study leaves open the
 question whether tax effects combined with liquidity effects can explain the credit spread puzzle. The
 paper by Driessen (2005) takes on that task.

The still missing piece

Based on a sample of corporate bonds issued by 104 U.S. industrial firms, Driessen (2005) makes a
 carefully orchestrated estimation in which he takes all the factors mentioned so far into consideration.

First, he estimates the level and slope factor from the Treasury bond market motivated by the evidence
 in Duffee (1998). Second, he estimates a time-varying liquidity risk premium factor as deemed
 appropriate by the results in Houweling et al. (2005). Third, he includes an effective state tax effect of
 4.875%, building on the insights provided by Elton et al. (2001). Fourth, he estimates two credit risk
 factors common to all 104 firms in his sample in order to capture the commonality observed by Collin-
Dufresne et al. (2001). Finally, he estimates a default risk factor for each of the 104 firms in order to
 control for any firm-specific factors.

Despite this careful setup there is still about one-third of the credit spread for the average BBB-rated
 firm that is not explained by Driessen’s model. He refers to this missing piece as a large risk premium
 possibly caused by a tendency for firms to default in waves. This is a risk that is difficult to eliminate by
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 diversification and therefore investors could require a premium to be willing to carry it.

A much debated issue, in particular given the recent turmoil in the global financial markets, is to what
 extent changes in the market price of risk or changes in investor risk preferences are part of the puzzle.
 However, as any such variation impacts the prices of all assets, the common factors from the stock and
 bond market are likely to control for these effects. Therefore, this explanation is not expected to be able
 to account for the missing piece.

Conclusion

Movements in corporate bond spreads are important to many investors and potentially informative
 forward-looking metrics of market sentiment. Extracting the information from movements in corporate
 bond spreads, however, is not always straightforward. The studies reviewed here show that more than
 half of the variation in corporate bond credit spreads is not related to the financial health of the issuing
 firm, but rather reflects effects such as compensation for liquidity risk, which can vary over time, and to
 some extent the tax treatment of corporate bonds. Thus, using corporate bond spreads to derive
 conclusions about the general business climate requires a very demanding decomposition of credit
 spreads into their separate components. Moreover, while the research reviewed here has been able to
 contribute much to our understanding of the composition of credit spreads on corporate bonds, there
 are still some significant pieces missing before the credit spread puzzle can be declared solved.

Jens Christensen 
 Economist
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