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ABSTRACT

Over the past years, a number of researchers have tried to answer the credit spread conundrum

in the corporate bond market and to this day there have been various opposing results towards

this endeavour. This paper aims to expand on previous research and explore the effect of selected

financial variables in explaining credit spread changes in the U.S. market. We use transaction-level

data averaged into daily observations and we run multivariate regressions and principal component

analysis among different rating categories, maturities and sectors. We show that a parsimonious

set of selected determinants can explain up to 74 percent of the variation in credit spread changes

with no dominant principal component present in the residual variation. The results are mainly

driven by total equity volatility whose relation is strictly positive and strong for almost all sample

portfolios.
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1. Introduction

The credit crunch of 2008 had a considerable impact on the worldwide economy. It made holding

shares less attractive and brought people to shift to what was considered as a safer investment:

buying bonds. As of 2009, the outstanding bond market debt in the U.S. was approximately $31.2

trillion rising to $35.2 trillion in 2011. The importance of bonds in the financial markets cannot be

overlooked. Bond spreads can give an indication of how the market values firm credit prospects and

gauge market sentiment through spread developments. Although equity and bond markets followed

opposite trends during the late 1990’s (Campbell & Taksler, 2003), in recent periods of financial

distress and strong economic instability, bond prices also decreased reflecting financial uncertainty.

Among different fixed-income securities, corporate bond prices showed a larger drop between 2007-

2009, as corporate bond spreads increased on average by 670 basis points compared to an increase

of 213 basis points in the one-month LIBOR rate and 111 basis points in the one-month financial

commercial paper spread (Dick-Nielsen et al., 2012).

The reach for yields and the search for the determinants that affect corporate credit spreads is

not a new phenomenon. As recent years have shown, changes in numerous financial variables can

drive significant fluctuations in corporate bond returns that can inflict serious losses to individ-

ual and institutional investors. Over the past years many researchers have attempted to find and

explain the factors that shape yield spreads in the corporate bond market and shed light to this

continuous conquest (Yawitz et al., 1985; Collin-Dufresne et al., 2001; Elton et al., 2001; Campbell

& Taksler, 2003; Longstaff et al., 2005; Avramov et al., 2007; Hibbert et al., 2011; Huang & Huang,

2012). From a contingent claim and structural models viewpoint, credit spreads should display a

measure of the bonds probability of default. Therefore, a variety of past and recent studies have

found a number of variables that can explain credit spread movements such as idiosyncratic firm

volatility, liquidity and term structure slope among others (Campbell & Taksler, 2003, Chen et al.,

2007, Hibbert et al., 2011).

The purpose of this paper is to answer the following research question:

� What is the effect of total equity volatility and structural model variables on the shaping of

U.S. corporate bond yield spreads?
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The objectives that will contribute in answering the research question are:

∗ What are the variables that drive corporate yield spreads in the U.S. bond market?

∗ How sensitive are corporate bond yield spreads to these variables?

∗ Are the findings statistically significant?

After having considered the empirical and observed results of previous findings, we base our anal-

ysis on some of their inputs to introduce a new multivariate model. This model combines factors

that have been previously explored either separately or through methods that differ from the ones

used here and are proven to have a significant impact in explaining corporate credit spreads.

We use data from a sample of 628 bonds issued by U.S. corporations and we examine whether

these variables can explain the changes of corporate yield spreads over time and across sectors.1

The data are collected from a 10-year period between 01/01/2006 and 01/01/2016 with maturities

ranging from 2 to 30 years. This 10-year period provides the opportunity to study the effects of

the recent financial crisis on the relationship between yield spreads and their determining variables

and compare the results with previous research.

There are four aspects that differentiate this study from prior research. First, our sample

is comprised of daily instead of weekly or monthly observations. Daily observations allow for a

daily averaging of data instead of the longer period averaging previously used and they target

to emphasize the investment horizon problem as varying investment horizons are proven to have

a profound impact on portfolio investments and the optimal portfolio allocation (Prakash et al.,

2003).

Second, we use both investment and non-investment grade bonds instead of low-yield securi-

ties. The inclusion of -BB rated- non-investment grade bonds seeks to examine the yield spread

fluctuation during the subprime mortgage crisis as higher yield securities tend to exhibit greater

yield variation during periods of distress (Hibbert et al., 2011).2

Third, along with structural model variables we control for total equity volatility as one of our

model factors to examine its combined systematic and unsystematic effect on corporate yields and

its contribution to the time-variation of credit spreads.3 The use of total equity volatility aims

to reduce the large systematic variation of residuals that has been observed in previous studies

1Granger and Newbold (1974) present strong evidence that regressions involving random walks are spurious when
performed on levels and not on differences.

2Bonds assigned a Standard & Poors rating of B or lower have not been used mainly due to lack of relevant
information.

3Elton et al., (2001) find that a large part of the risk on corporate bonds is systematic.
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Figure 1: We plot the co-movement of the average yield spread on A-rated corporate bonds, as reported
by Standard & Poor’s with the 6-month backward moving average of total equity risk, as measured by the
daily standard deviation of individual stock returns following Goyal and Santa-Clara (2003).

(Collin-Dufresne et al., 2001; Hibbert et al., 2011) after performing principal component analysis

(hereafter, PCA) and introduce a more representative model for explaining yield spread changes.4

The relevance of total risk in the shaping of yield spreads is illustrated in Figure 1. We observe a

substantial correlation coefficient between the two data series of about 0.74.

Fourth, the use of the Nelson-Siegel-Svensson approach (Svensson, 1994 - hereafter, NSS) to

construct the daily term structure across maturities has been found to represent a more frequently

observed curve fitting in comparison to cubic splines and linear interpolation.5 The NSS method

can derive a range of yield curves (monotonic, hump-shaped, S-shaped) that are closer in shape

to the observed empirical curves when compared to the previous two methods that have also been

tested.

Summarising our main contributions along four dimensions we, first, substantiate the claim

that volatility is a strong driver of corporate credit spreads with total equity volatility having a

significant positive correlation with daily credit spread changes. Second, our results suggest that

other structural model variables play an important role in explaining spread changes, such as bond

liquidity, market implied volatility, the slope of the yield curve, the treasury rate and firm-specific

leverage. Third, we find that common equity risk factors, such as the returns on SMB and HML

4For principal component analysis see, Torokhti & Friedland, (2009).
5For cubic splines see, Nievergelt, (1993).
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Fama-French factors (Fama & French, 1996) and the returns on S&P 500 have limited explanatory

power over yield spread changes. These findings confirm King and Khang (2005) and Avramov et

al. (2007) who find that after a proposed set of determinants is controlled for, the Fama-French

factors lose significance. Fourth, same with Elton et al. (2001), we find that factor sensitivity and

the adjusted R squared increases as maturity increases and bond quality decreases with the former

effect being stronger than the latter for our sample of bonds.

The rest of the paper is organised as follows. Chapter 2, outlines the theory behind structural

models and a selected set of corporate yield spread determinants. Chapter 3, highlights the findings

of recent studies and provides a basis for later comparison between them and our results. Chapter

4, describes the dataset, the data sources and the methods deployed for all computational purposes

from a more practical standpoint. Chapter 5, presents the empirical evidence deriving from our

model. Chapter 6, concludes on the findings and provides our views on future research opportuni-

ties that may shed more light on this research field.

2. Theoretical Determinants of Corporate Credit Spread Changes

Structural models of default that aim to statistically explain credit risk with closed-form solu-

tions have been introduced throughout the years and have built on the original findings of Black and

Scholes (1973). According to structural models, firm default can be measured through structural

variables with one example being an asset-liability value process, in which default is triggered when

firm asset value falls below an explicit liability threshold. In general, these models view corporate

liabilities as contingent-claim combinations to the value of the firm (Babbs & Selby, 1998), with the

value of the contingent-claims computed through derivatives pricing under the risk-neutral measure.

In particular, the debt value is the future cash flows under this risk-neutral measure discounted

back at the risk-free rate.

Within a structural model framework, Huang and Huang (2012) find that credit risk explains a

considerable portion of the credit spread for non-investment grade bonds, but a smaller fraction for

investment grade bonds. In contrast, Eom et al. (2004) test the credibility of structural models in

explaining default and the consequent credit spread variation, however, they conclude in rejecting

their accuracy due to substantial spread errors both for safe and risky bonds.

Given the assumption of structural models that credit spreads reflect bond probability of default,

previous studies have used structural model variables to explain spread levels and changes. Thus,
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structural models have been used to produce the determinants that affect corporate yield spreads.

In this paper, we extend the number of variables used in prior studies and we investigate their

combined effect on the changes of the spread. An initial discussion of the proposed factors can be

found below:

1. Changes in Volatility : Following Merton’s theory (1974), firm debt claim corresponds to

riskless debt and a short put written by the company to the debtholders. Since option prices

increase with volatility, bondholders require a higher return for their investment, therefore

spread widens. An increasing volatility of the firm is expected to make the default probability

more likely, therefore increase the yield spread.

2. Changes in Liquidity : Low trading frequency leads investors to seek higher premia as com-

pensation for the risk. Chen et al. (2007) find a strong association between corporate yield

spreads and liquidity premium proxies, while Bao et al. (2011) observe a significant relation-

ship between illiquidity and bond prices. We use an established liquidity proxy to control

for the liquidity premium. We forecast a negative relationship between liquidity and credit

spread changes as proven by previous literature.

3. Changes in Firm Leverage: Derived from structural models, a firm defaults when its leverage

ratio figure approaches unity, namely when the equity part of the firm gets to a minimum.

Under this rationale, an increase in firm leverage is also expected to increase the credit spread.

4. Changes in Common Equity Risk Factors: Equity market factors are believed to be an im-

portant indicator of the overall climate of the economy across various research papers (Collin-

Dufresne et al., 2001; Elton et al., 2001; Avramov et al., 2007; Hibbert et al., 2011). As an

improving total economy decreases yield spreads, most of these studies show a negative rela-

tionship between spread changes and equity factor returns. This is also the initial expectation

for us.

5. Changes in Treasury Index Rate: Previous research has emphasised the importance of the

spot rate in the firm probability of default (Longstaff & Schwartz, 1995). Higher rates increase

the drift of the firm value process, therefore reducing the default probability, which in turn

lowers yield spreads (Collin-Dufresne et al., 2001). Same results have been obtained by Duffee

(1998) further enhancing the strength of the findings.

6. Changes in the Slope of the Yield Curve: Following Litterman and Scheinkman (1991) who

find that the interest rates are mainly driven by the level and slope of the term structure,

we also control for the latter. The expected effect of an increase in the slope of the term
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structure would lead to a higher future short rate, therefore a narrower credit spread using

the same rationale as before. Boss and Scheicher (2002) results are in compliance with this

theory, while other papers demonstrate opposing results (Collin-Dufresne, 2001; Hibbert et

al., 2011).

7. Changes in Bond Market Environment : Collin-Dufresne et al. (2001) find a significant reverse

relationship between the lagged state of the corporate bond market and the changes in credit

spreads. We predict current favourable corporate bond market movements to narrow credit

spreads reducing uncertainty, and the reverse.

8. Changes in Inflation: Nominal interest rates do not incorporate inflation, which is a key non-

default component in bond yields. Evidence provided by Kang and Pflueger (2015) shows a

positive relationship between inflation volatility and credit spreads. In particular, they find

that unexpectedly low levels of inflation can increase real leverage and trigger default among

firms. We expect a negative relationship between changes in inflation levels and yield spreads,

as presented by Wang et al. (2013).

3. Previous Findings

Recent literature has attempted to find and explain the determinants of corporate bond yield

spreads and has considered different factors that have proven to be relevant at varying degrees.

Consistent with prior studies, we present their findings regarding the effect of firm-specific and

aggregate-market factors on credit spreads as an opportunity for latter comparison with our results.

Firm-Specific Variables: A variety of previous research has highlighted the importance of company-

specific variables in explaining yield spreads (Dufresne & Goldstein, 2001; Avramov et al., 2007;

Chen et al., 2007; Covitz & Downing, 2007; Bao et al., 2011; Giesecke et al., 2011; Flannery et al.,

2012; Wang et al., 2013).

During the 1990’s an observed increase in idiosyncratic volatility relative to total market volatil-

ity (Campbell et al., 2001) inspired researchers to delve into the consequent effects in the corporate

bond market. Campbell and Taksler (2003) document the relationship between idiosyncratic equity

volatility and corporate yield levels for investment grade bonds. They find that idiosyncratic eq-

uity volatility can explain a significant amount of cross-sectional yield variation and that the effect
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of volatility on corporate spreads is larger than the one predicted by Merton’s structural model.

In their model, the inclusion of idiosyncratic equity volatility increases adjusted R-squared by 6

to 10 percentage points, obtaining a significant positive volatility coefficient with a t-statistic of

34-40. In alignment with these results, Avramov et al. (2007) investigated credit spread changes

and found an economically and statistically significant positive relationship between idiosyncratic

equity volatility and the time-series yield spread variation. On the contrary, Wang et al. (2013) find

a significant negative correlation between equity volatility and yield spreads (coefficient, -0.3051)

for the Chinese bond market, a different result in comparison to other research.

Recent empirical studies also find that the corporate bond market tends to have relatively

high transactions costs and low transaction volume. Chen et al. (2007) in their dataset of over

4,000 issues covering both investment grade and non-investment grade bond quality, find that

an improvement in bond liquidity leads to a considerable reduction in credit spread levels and

that liquidity is negatively associated with credit spread increases with factor coefficients highly

significant at the 99% confidence level. Their results remain unchanged even after controlling

for a number of variables emphasising result strength. The importance of bond liquidity is also

stressed by Covitz and Downing (2007) who show that liquidity plays a role in the determination

of yield spreads in commercial paper and by Bao et al. (2011) who find that illiquidity explains a

considerable portion of the corporate spread time variation, a portion larger than what credit risk

can explain for credit ratings A and above.

Another area of interest throughout the years regarding the corporate bond spread variation has

been the leverage factor. Dufresne and Goldstein (2001) present a direct relationship between credit

spreads and leverage ratios by assuming firm leverage follows a mean-reverting process. Leary and

Roberts (2005) also show that a firm gradually moves towards optimal leverage levels implying that

investors should expect higher (lower) future leverage when the firm’s leverage is below (above)

target level. In addition, Flannery et al. (2012) construct three leverage proxies in a sample of over

1,200 bonds. They use these proxies to measure investor leverage expectations and find that along

with contemporaneous leverage levels, future leverage has also a strong influence on bond spreads

beyond the effect of current leverage for 10 out of 11 bond subsamples.

Aggregate Market Variables: Along with previous findings about the effect of firm variables on

corporate yield spreads, a number of prior studies have stressed the importance of the aggregate

market in the shaping of the spread (Litterman & Scheinkman, 1991; Longstaff & Schwartz, 1995;

8



Duffee, 1998; Collin-Dufresne et al., 2001; Elton et al., 2001; Boss & Scheicher, 2002; Avramov

et al., 2007; Wu & Zhang, 2008; Bhar & Handzic, 2011; Hibbert et al., 2011; Batten et al., 2014;

Kang & Pflueger 2015).

Elton et al. (2001) -among others- focus on the Fama-French three factor model (Rm-Rf, SMB,

HML) to explain spread systematic variation.6 They show that the betas of the Fama-French

factors explain a significant part of the yield spread with an approximate 85% of the industrial

bond unexplained spread and 67% of the financial bond unexplained spread being attributed to

their impact. Furthermore, in the case of 10-year corporate bonds across industries, they find that

46.7% of the spread can be explained by the Fama-French factors. Reinforcing the above findings,

Hibbert et al. (2011) conclude that all three Fama-French factors have strong explanatory power

over credit spreads in their models, a result which is accentuated during the period of financial

crisis and goes beyond the effect of equity volatility. Opposite to these results, Collin-Dufresne et

al. (2001) in their extended model show that although SMB and HML variables are occasionally

significant at the 95% confidence level, only a marginal increase in the regression’s R-squared is

observed when these variables are added. In their paper, the SMB and HML results are independent

from the market return which holds a consistent and significant influence over credit spread changes

across categories. Partially in tandem with Collin-Dufresne et al. (2001), King and Khang (2005)

use a sample of 1,771 bonds during the period 1985-1998 to investigate the effect of equity market

factors on explaining cross-sectional yield spread variation. According to their findings, ”once the

default-related variables are controlled for”, equity market factors have only limited explanatory

power and a failure to control for default-related variables provides biased estimates. In accordance

with King and Khang (2005), Avramov et al. (2007) also show that when combined with a proposed

set of determinants, the Fama-French factors lose significance across all portfolio categories. These

results directly challenge the findings described above from Elton et al. (2001) and Hibbert et al.

(2011).

While the effect of the Fama-French factors on the spread remains debatable, there is less

contradicting evidence about the importance of the market implied volatility in explaining spread

changes. Hibbert et al. (2011), demonstrated that lagged changes in market volatility have ex-

planatory power over daily changes in spread, especially for higher yield bonds and that the relation

becomes stronger with shorter bond maturities. To enhance the robustness of the findings, Collin-

Dufresne et al. (2001) run univariate regressions of spreads changes on the changes in the VIX

6See, Fama & French, (1993).
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and find a strong economic relationship, with spread changes responding asymmetrically to future

market implied volatility. Increases in implied volatility heavily impact spreads, whereas decreases

do not. Bhar and Handzic (2011) find that a three factor model can capture spread time variation

for all given maturities with the implied volatility index being one of the prominent factors along

with the S&P 500 level and the long treasury rate.

Market treasury rates have formed another area of interest during the past years. Both Longstaff

and Schwartz (1995) and Duffee (1998) observe a strong relationship between treasury rates and

corporate yield spreads. The former argue that a higher spot rate increases the company risk-neutral

drift and rises firm value. A higher firm value, in turn, decreases the likelihood of firm assets falling

below a certain threshold reaching default, consequently reducing credit spreads. Duffee (1998) on

the other hand, uses a sample of callable and noncallable bonds to confirm that corporate yield

spreads fall when treasury yields rise, with an even stronger relation for callable bonds. A number

of researchers have obtained similar results of negative correlation between treasury rates and credit

spreads throughout the years, further improving the validity of the results (Collin-Dufresne et al.,

2001; Avramov et al., 2007; Hibbert et al., 2011).

In association with treasury rates, the slope of the term-structure is another market variable

found to exert influence on credit spread changes (Litterman and Scheinkman, 1991; Collin-Dufresne

et al., 2001; Boss and Scheicher, 2002; Avramov et al., 2007; Hibbert et al., 2011). Litterman and

Scheinkman (1991) find that the main variables driving the term structure is the current interest

rate level and the slope of the curve, however, they obtain little evidence to support a clear pattern

between the slope of the term structure and credit spreads. Avramov et al. (2007) find a significant

negative correlation between the 5Y-2Y treasury slope and credit spread changes and a positive

correlation between other yield differentials, while Boss and Scheicher (2002) document a negative

relationship. Opposite to Boss and Scheicher (2002), Hibbert et al. (2011) show there is a significant

positive correlation across all credit ratings confirming the evidence by Collin-Dufresne et al. (2001)

and their extended model. Inspired by the opposing views of the above studies, we consider the

impact of slope changes in changes on the spread as an empirical question that remains to be

elaborated upon and better understood.

Along with equity market indices, Collin-Dufresne et al. (2001) attempt to track bond market

climate and test if the systematic factor observed in their regression is spurious. They use an addi-

tional market factor for the corporate bond market in Datastreams BBB Index Yield (∆Spreadt)

and measure its effect on the spread. To no surprise, the added variable (along with others) offers
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an R-squared of over 60% for investment grade bonds and 55% overall which displays a notable

improvement in the explanatory power of their initial model. They undertake PCA to analyse the

residuals and they find that the first component accounts for 40% of the remaining spread variation

to back the conclusion that there exists a systematic risk factor that seems to drive yield spread

changes.

Structural models of default usually fail to account for macroeconomic variables, resulting in low

adjusted R-squared regressions for credit spread variation. Collin-Dufresne et al. (2001) find that

structural model factors capture less than 25% of credit spread changes while Hibbert et al. (2011)

present similar results with escalating model explanatory power for higher yield securities (from

Aa-13,4% to B-42%). But should we ignore the importance of structural models in determining

credit spread changes? As we later show, not necessarily. However, the importance of additional

factors that can further interpret yield spreads and act as supplements to proven structural model

variables shouldn’t be overlooked.

Kang and Pflueger (2015) show that inflation risk is one of the main macroeconomic factors

behind the spread in the corporate bond market and that unexpectedly low levels of inflation pro-

voke an increasing number of defaulting firms due to a rise of real leverage (when most of the

bonds are nominal). They argue that when real cash flows are correlated with inflation, there is a

tendency of low real cash flows and high real liabilities to occur simultaneously triggering default.

They also show that a volatile or pro-cyclical inflation leads to an increase in corporate spreads,

accounting for a 0.27% spread increase for every 1% increase in the standard deviation of the annu-

alised inflation shock. Adding to these findings, Wang et al. (2013) in their paper about corporate

yield spreads in the Chinese bond market find that one of the main spread determinants is the

Consumer Price Index, which moves in opposite direction to credit spread with a t-statistic close

to -12 across all regression models. In contrast to Wang et al. (2013), Wu and Zhang (2008) in an

attempt to explain the linkages between credit spreads and the macroeconomic environment find

that positive inflation shocks lead to an increase in treasury rates and a widening of the spread

across all credit-rating and maturity classes.

4. Data

Corporate bond data and characteristics are obtained from FISD and TRACE via access to the

Wharton Research Data Services (WRDS), Bonds and Fixed Income Data. These databases contain
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issue and issuer-specific variables such as face value, credit rating, interest payment frequency,

callability and sector on all up to date U.S. corporate bonds with limited resources for 2012.

We restrict our sample to U.S. dollar fixed-rate bonds with no contingent claim features (call,

put, convertible, sinking-fund). Our initial sample is subject to various filtering criteria. We delete

all observations we have no data for across all factors to ensure we get no errors in the data averaging

and the subsequent regressions. We remove all bond issues with less than 5 trading quotes, to secure

that each bond is fairly represented in the sample. We also remove bond issues that appear to have

problematic data. For instance, bond records who display a negative bid-ask spread, data outliers

that arise from data errors, or a leverage ratio -as measured by the ratio debt/(debt+equity)- of

more than 1. For computational purposes, we initially assume that at the date the issue was offered

bond data across all factors were the same as bond data of the first transaction date. Since this is

not completely accurate, we later eliminate the first trading quote from each bond.

The subsequent filtered bond sample is comprised of daily spreads for 628 U.S. corporate bonds

issued by 56 companies, a total of 2.2 million observations. About 45% of the transactions in our

sample are on AA rating bonds with the A rating occupying another 40%. The remaining percentage

is split between the other three rating categories (AAA, BBB, BB). The issuing companies are from

the financial, industrial and utility sector and their capitalization varies from large to medium.

Table 1 summarises the average credit spread we obtain from our dataset for the identified credit

ratings and sectors. Following Duffee (1998), we group our sample by maturity, classifying each

bond as short-term (2-7 years to maturity), medium-term (7-15 years to maturity) and long-term

(15-30 years to maturity). Our analysis includes bonds of different credit quality, spanning from

investment grade (AAA) to lower medium grade (BB). The ratings are predominantly obtained

by Standard and Poor’s credit ratings and we use this rating scheme to report our findings for

notational convenience. In the case the ratings are derived from another rating agency we convert

this rating to the equivalent S&P rating, thus we convert a Moody’s Baa to BBB.

Table 1 shows that the mean spread for A-rated bonds tends to yield an average of about 10

basis points higher than AA-rated bonds which is in the same ballpark with the results of Camp-

bell and Taksler (2003). We find a consistently higher mean spread for utilities when compared

to industrial bonds. Furthermore, in accordance with Campbell and Taksler (2003), we show that

financials yield higher mean spreads for long-term bonds and medium-term bonds when compared

to the industrial and utility sector with a difference of about 80 basis points and 50 basis points

respectively for our sample. For the most part, there is an expected positive relationship between
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Table 1
Average Corporate Bond Credit Spreads

Using panel data from January 2006 to December 2015, we report corporate bond yield spreads, in percentage, over

the closest benchmark Treasury sorted by maturity and rating. No bond has contingency claims or has filed for

bankruptcy.

All Sectors

AAA AA A BBB BB Industrial Financial Utility

Panel A: Breakdown by Maturity, 2006-2015
Short (2-7 years) 0.37 1.16 1.32 2.56 2.44 1.28 1.20 1.62
Medium (7-15 years) 0.57 2.03 1.51 2.35 2.53 1.44 2.12 1.70
Long (15-30 years) 0.88 1.81 2.46 2.15 2.17 1.32 2.56 2.00

Panel B: Breakdown by Year, All Maturities 2-30 Years
2006 1.07 0.93 0.91 1.09 - 0.68 1.16 1.14

2007 0.67 1.28 1.19 1.52 2.37 0.86 1.44 1.30
2008 1.30 2.77 2.89 5.05 3.68 2.08 3.45 3.16
2009 0.54 2.92 2.50 4.39 4.51 2.54 3.11 2.22
2010 0.36 1.92 1.66 1.96 3.14 1.17 2.07 1.23
2011 0.41 2.13 2.22 1.74 2.76 1.14 2.46 1.31
2012 0.38 2.71 3.01 2.32 3.08 1.14 3.23 1.41
2013 0.49 0.97 1.76 1.65 1.37 0.87 1.47 1.40
2014 0.32 0.67 1.44 1.29 1.25 0.76 1.13 1.00
2015 0.44 0.83 1.58 1.39 2.26 1.16 1.28 1.19

spreads and time to maturity. Overall, the investment grade bonds bear a lower spread over the

corresponding treasury across maturities as their minimised credit risk makes investors require a

smaller compensation. Similar to Hibbert et al. (2011) there is a dramatic rise in credit spreads

during the global financial crisis of 2008 across all credit ratings with a subsequent trend for spread

reduction. For instance, the AA-rated average spread in 2006 is 93 basis points and approximately

277 basis points in 2008 only to return to the same levels of 83 basis points in 2015. Our data show

that yield spreads have fully recovered the crisis levels and have established new limits.

Methodology

We create different groups of bond portfolios, initially classified based on the sector, the rating

and the maturity of the bonds. To facilitate comparison with other research, such as Collin-Dufresne

et al. (2001), Avramov et al. (2007) and Hibbert et al. (2011), our main analysis is performed

on 15 bond portfolios constructed by the interaction of five credit rating (AAA, AA, A, BBB, BB)

and three time-to-maturity (2-7 years, 7-15 years, 15-30 years) categories. We repeat the same

analysis on 5 bond portfolios, formed only by rating, to address the portfolio grouping differences
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in PCA latent factors reported by Avramov et al. (2007) and later investigated by Hibbert et

al. (2011). After the transactions from individual bonds are assigned to the appropriate portfolios

within the respective groups, we average our sample data into daily observations. Below, we present

the methodology for estimating our complete set of variables.

1. Credit Spread : The corporate bond credit spread, CSi
t , for bond i at day t, is defined as the

difference between the yield of a fixed-coupon corporate bond with a certain maturity and the

yield of a fixed-coupon treasury index of the closest monthly maturity.7 Following Campbell

and Taksler (2003) we use the CRSP Fixed Term index as the benchmark Treasury rate for

our bonds that provides daily treasury yield data across different maturities and we use the

standard NSS method to construct daily treasury curves at monthly intervals.8

2. Volatility : We use two volatility measurements in the a) total equity volatility, 6mV olit, and b)

implied market volatility, V IXt, to examine the effects of past and forward-looking volatility

estimates on the spreads. To understand the effects of systematic risk factors and the total

equity volatility on credit spreads we collect daily equity prices and returns from CRSP. Total

equity volatility is computed as the sample standard deviation of daily returns over the past

6 months. Data for the daily forward-looking market volatility are collected from the Chicago

Board Options Exchange.

3. Liquidity : Following Chakravarty and Sarkar (1999) and Chen et al. (2007) who showed that

liquidity, liqit, as measured by the bid-ask spread, can have significant effect on bond prices,

we use the bid-ask spread as a liquidity proxy and we gather daily bid-ask data from FISD.

Since bond quotes are frequently given in terms of yield-to-maturity rather than price, we

measure the bid-ask spread as the difference between the bid yield of a bond trade minus the

ask yield of the same trade.

4. Firm Leverage: We compute firm leverage, levit, as the ratio of firm debt/(debt+equity).

Quarterly data are derived from COMPUSTAT and a standard cubic splines process is used

to interpolate the quarterly figures into daily intervals.

5. Common Equity Risk Factors: We test the effect of market risk factors on credit spreads by

using daily returns on the SMB and HML Fama-French factors along with daily returns on

7We construct the daily treasury curve at monthly intervals and we use bond issue date to count the days to
maturity for each bond i. Given the monthly intervals, the matching treasury yield changes every 30 days. For
example, a bond i with 31-60 days to maturity will be matched with the 2 month treasury yield of the same day.
The same bond i with 1-30 days to maturity will be matched with the 1 month treasury yield of the same day.

8Valid CRSP Fixed Term Index issues are published at the end of the month and held through the next month
for each fixed term period. By using the data we assume transactions to occur at the end of each month.
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the S&P500 index. Daily return observations are provided by CRSP.

6. Treasury Index Rate: We use the daily series of the 10-year treasury rate, r10t , obtained

from the CRSP Fixed Term index. Following Collin-Dufresne et al. (2001) we also test for

nonlinear convexity effects of the treasury rate on the yield spread by including the squared

level of the 10-year rate, (r10t )2.

7. Slope of the Yield Curve: Following a number of previous research (Collin-Dufresne et al.,

2001; Avramov et al., 2007; Hibbert et al., 2011), we define the slope of the yield curve as

the difference between the daily series of the CRSP Fixed Term index 10-year and 2-year

benchmark treasury rates, Slopet = r10t - r2t .

8. Bond Market Environment : Inspired by Collin-Dufresne et al. (2001) we control for the bond

market environment, Spreadt, as an indicator of the state of the corporate bond market.

Spreadt is measured as the difference between the BofA Merrill Lynch US Corporate BBB

Effective Yield, BBBt, minus the 10-year Treasury benchmark yield, r10t . Daily data for

the BofA Merrill Lynch US Corporate BBB Effective Yield are collected from FRED, the

economic database of the Federal reserve bank of St. Louis.

9. Inflation: We extend the research of Batten et al. (2014) to examine whether inflation, Πt,

and the real interest rates -instead of the nominal rate- affect credit spreads. We use monthly

inflation figures obtained from the FRED and we use cubic splines to interpolate these figures

into daily intervals.

Focusing on factor changes rather than levels is more valid from a statistical viewpoint. Factor

levels tend to be non-stationary, whereas factor changes tend to eliminate variable non-stationary

features. To investigate for non-stationary determinants, we pick the two biggest portfolios of the

financial, industrial and utility sectors and we run the Augmented Dickey-Fuller and the KPSS

tests on the portfolios across all factors. Based on the test results we proceed by taking the first

difference for the suggested non-stationary factors as highlighted by the delta differential sign in

Table 2. Further analysis on the residuals of the portfolio regressions revealed that an AR(3) model

is the most representative model in explaining the decay of the sample partial autocorrelation,

opposite from the findings of Hibbert et al. (2011) who suggest that an AR(2) is the best model.

The average serial correlation of residuals for our 15 portfolios group is -0.365 suggesting that serial

correlation is not affecting our findings (Evans et al., 1998).

We define the change on the spread, ∆CSt, as the difference in the yield spread between two

successive averaged observations. For each sample bond portfolio within each portfolio group we
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run the following regression model:

∆CSt =α+ β1∆liqt + β2∆6mV olt + β3∆V IXt + β4S&Pt + β5∆Slopet + β6∆r
10
t +

β7(∆r
10
t )2 + β8∆Πt + β9SMBt + β10HMLt + β11∆levt + β12∆Spreadt + εt.

(1)

5. Empirical Findings

Panel A of Table 3, summarises the coefficient estimates and t values of model 1 for each rating

group in the entire bond sample. Panels B, C and D of Table 3 present coefficient estimates and t

values of our model for the short-, medium- and long-maturity subsamples.

As Panel D indicates, and similar to Elton et al. (2001), the explained variation in the changes

of the yield spread substantially increases for long-maturity bonds as we observe an adjusted R2

that ranges from 56% to 74% across the different credit ratings.

We find a very strong correlation between changes in total equity volatility and changes in credit

spreads with a positive coefficient sign as predicted in theory. Only the AAA-rated bond category

experiences a less significant or reverse effect which can be a result of the securities’ minimal risk.

To reinforce the robustness of our results, we use a univariate regression framework to examine the

Table 2
Regression Variables and Expected Signs on the Coefficients of the Regression:

∆CSt = α + β1∆liqt + β2∆6mV olt + β3∆V IXt + β4S&Pt + β5∆Slopet + β6∆r10t + β7(∆r10t )2 + β8∆Πt +

β9SMBt + β10HMLt + β11∆levt + β12∆Spreadt + εt

Predicted
Variable Description Sign

∆liqt Change in bid-ask spread +
∆6mV oltChange in total equity risk +
∆V IXt Change in implied market volatility +
S&Pt Return on S&P500 -

∆Slopet Change in 10-year minus 2-year benchmark treasury -
∆r10t Change in 10-year benchmark treasury -
∆Πt Change in inflation -
SMBt Return on Fama-French SMB +
HMLt Return on Fama-French HML +
∆levt Change in firm leverage +

∆SpreadtChange in US Corporate BBB Yield minus the 10-year benchmark treasury +
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direct sensitivity of credit spread changes to the changes of total equity volatility. As seen in Table

4, the results remain unequivocal and demonstrate the strong influence of total equity volatility

over credit spreads.

Extending our analysis to the full set of independent variables considered in model 1, most of

them display some power over explaining the changes in credit spreads and the estimated coefficient

signs generally follow the outlined theory. In the same order as presented in section 2 and section

4, we describe the major findings for all our factors:

1. Along with past total equity volatility, implied market volatility is associated with greater

market uncertainty and higher derivative prices that increase the spread. Changes in implied

market volatility are statistically significant when explaining credit spreads, however, as also

reported by Collin-Dufresne et al. (2001), the results can be inconclusive due to collinearity

between the changes in the VIX index and S&P 500 returns (average sample correlation

-0.798).

2. For the biggest part and parallel to the findings of Chen et al. (2007), we find that low bond

liquidity widens corporate bond credit spreads. Changes in liquidity are highly significant

statistically and economically with low trading frequency being a reason for the additional

returns required by investors.

3. Changes in firm leverage have a significantly strong impact on credit spread changes. An

increase in the firm’s leverage will usually bring about an increase in bond spreads, which is

consistent with the hypothesis that increased firm leverage can make default more likely. Re-

sults showcase that changes in firm leverage have a more predictable outcome for medium and

long maturity bonds, whereas shorter term securities can be ambiguously affected, possibly

representing a reassured investor sentiment when it comes to short term default.

4. Our results suggest that common equity risk factors have limited explanatory power over

credit spread changes. We witness an erratic movement in coefficient loadings and signs, as

structural model variables alone seem to capture the variation in credit spreads better than

the S&P 500 returns and the two Fama-French factor returns, SMB and HML. This verifies

the results obtained by King and Khang (2005) and Avramov et al. (2007) who argue that

after structural model variables are accounted for, the Fama-French factors lose significance

and contradict Elton et al. (2001) and Huang and Kong (2003) who argue that equity market

factors are important yield spread determinants.
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Table 3
Selected Determinants of Credit Spread Changes

For each bond portfolio constructed by transaction-level data and then averaged, we estimate the regression

of model 1. OLS estimates from the averaged data grouped only by rating are reported in Panel A.

Computed with the same process, Panel B, C and D show estimates for a short-, medium- and long-maturity

subsample. T-statistics for the average data regressions appear in brackets underneath and in bold font

indicating significance at the 95% confidence level.

Rating Groups

AAA AA A BBB BB

Panel A: All maturities

∆liqt 0.1538 0.1029 0.4439 0.1449 -0.2125

[9.565] [4.163] [25.665] [6.218] [-4.447]

∆6mV olt -0.0497 0.4171 0.4875 0.9490 1.6857

[-2.395] [20.505] [34.519] [37.903] [10.383]

∆V IXt 0.0001 0.0082 0.0083 -0.0121 0.0211

[0.020] [3.584] [3.788] [-2.466] [5.336]

S&Pt -0.0012 0.0079 0.0071 -0.0189 0.0208

[-0.278] [2.115] [1.940] [-2.342] [2.434]

∆Slopet 0.3267 0.6690 0.0144 0.3940 0.2034

[4.189] [9.846] [0.230] [2.718] [1.351]

∆r10t -0.3647 -0.5299 -0.5525 -0.5842 -0.5387

[-5.691] [-9.852] [-10.923] [-4.931] [-3.902]

(∆r10t )2 0.1383 -0.0632 -0.3730 0.1534 0.1462

[0.489] [-0.227] [-4.399] [0.282] [0.662]

∆Πt 0.0675 0.1729 0.0013 -0.1346 0.0209

[1.143] [2.784] [0.022] [-0.931] [0.190]

SMBt -0.0080 0.0101 0.0063 -0.0113 0.0183

[-1.586] [2.367] [1.493] [-1.209] [1.473]

HMLt -0.0008 -0.0135 0.0004 -0.0172 0.0117

[-0.183] [-3.368] [0.101] [-2.004] [0.965]

∆levt -0.2859 0.8367 1.7114 -0.8508 4.5364

[-2.569] [8.281] [24.950] [-2.557] [-4.567]

∆Spreadt 0.1530 0.6709 0.1147 0.1952 0.1651

[1.937] [9.533] [1.772] [1.258] [1.141]

Intercept -0.0020 -0.0011 0.0013 -0.0018 -0.0033

[-0.586] [-0.398] [0.523] [-0.291] [-0.450]

Adj.R2 0.096 0.3413 0.6508 0.5328 0.2408
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Table 3-Continued

Rating Groups

AAA AA A BBB BB

Panel B: Short Maturities

∆liqt 0.2794 0.2351 0.0941 0.1031 -0.0681

[22.160] [12.974] [9.710] [7.331] [-1.57]

∆6mV olt 0.0362 0.4919 0.2476 0.5566 -0.1689

[1.094] [31.882] [8.324] [13.500] [0.552]

∆V IXt 0.0046 0.0100 0.0059 0.0290 -0.0111

[1.367] [3.313] [3.093] [4.274] [-1.279]

S&Pt -0.0007 0.0090 0.015 0.0352 -0.0219

[-0.117] [1.806] [0.490] [3.211] [-1.377]

∆Slopet 0.5016 0.3239 0.5333 1.1604 0.7218

[4.539] [3.466] [9.395] [5.548] [1.651]

∆r10t -0.2231 -0.3480 -0.2838 -1.0350 -0.0443

[-2.495] [-4.657] [-6.267] [-6.152] [-0.138]

(∆r10t )2 -0.6424 1.2045 -0.1950 -0.8788 -1.2990

[-1.696] [4.029] [-0.984] [-2.455] [-1.548]

∆Πt -0.0815 0.0121 0.0859 -0.5563 0.2060

[-0.88] [0.124] [1.518] [-2.868] [0.686]

SMBt -0.0048 0.0038 0.0053 -0.0163 -0.0047

[-0.695] [0.646] [1.485] [-1.203] [-0.239]

HMLt 0.0047 -0.0261 0.0044 0.0124 0.0056

[0.747] [-4.838] [1.326] [0.998] [0.256]

∆levt -0.4576 0.7677 1.3467 -1.2073 -20.8803

[-3.098] [7.513] [15.029] [-3.530] [-11.346]

∆Spreadt 0.1977 0.0085 0.4217 0.1903 1.2380

[1.706] [0.083] [7.424] [0.858] [3.248]

Intercept 0.0026 -0.074 -0.0002 0.0016 0.0049

[0.534] [-1.882] [-0.071] [0.190] [0.451]

Adj.R2 0.2409 0.6084 0.227 0.1655 0.5493
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Table 3-Continued

Rating Groups

AAA AA A BBB BB

Panel C: Medium Maturities

∆liqt -0.0197 0.0985 0.0652 0.1357 -0.1127

[-1.269] [4.862] [5.338] [4.905] [-2.381]

∆6mV olt -0.2157 0.4153 0.3062 0.9882 1.7249

[-1.944] [21.802] [15.502] [48.804] [15.695]

∆V IXt 0.0003 0.0049 0.0081 -0.0184 0.0214

[0.173] [2.411] [5.380] [-3.376] [5.276]

S&Pt 0.0008 0.0066 0.0103 -0.0208 0.0243

[0.331] [1.938] [4.131] [-2.285] [2.752]

∆Slopet 0.2331 0.6304 0.2277 0.3833 0.2030

[4.745] [10.266] [4.927] [2.329] [1.309]

∆r10t -0.3705 -0.5038 -0.3315 -0.7505 -0.5752

[-9.311] [-10.384] [-9.089] [-5.680] [-4.041]

(∆r10t )2 0.4694 0.0743 0.3820 1.3604 0.0849

[3.573] [0.395] [2.328] [2.054] [0.373]

∆Πt 0.0683 0.2825 0.0656 0.1045 0.0264

[1.392] [5.220] [1.371] [0.712] [0.234]

SMBt -0.0019 0.0103 0.0066 0.0050 0.0156

[-0.639] [2.668] [2.306] [.0480] [1.221]

HMLt 0.0015 -0.0114 -0.0072 -0.0101 0.0105

[0.524] [-3.141] [-2.698] [-1.043] [0.841]

∆levt -5.2000 1.4911 1.1509 0.3073 23.5952

[-1.908] [11.369] [19.914] [0.960] [5.713]

∆Spreadt 0.3361 0.8742 0.5842 0.1921 0.1045

[5.789] [13.543] [11.694] [1.143] [0.753]

Intercept -0.0034 -0.0015 -0.0026 -0.0072 -0.0029

[-1.660] [-0.618] [1.414] [-1.027] [-0.391]

Adj.R2 0.1316 0.4229 0.3758 0.6982 0.2466
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Table 3-Continued

Rating Groups

AAA AA A BBB BB

Panel D: Long Maturities

∆liqt -0.0637 -0.1666 0.5062 0.5483 -0.1498

[-2.176] [-6.134] [57.545] [5.730] [-1.763]

∆6mV olt -0.4593 0.3337 0.3846 0.8803 1.7162

[-4.914] [34.210] [31.926] [50.759] [23.093]

∆V IXt -0.0037 0.0210 0.0112 0.0174 0.0092

[-1.949] [5.287] [4.167] [2.029] [1.752]

S&Pt -0.0056 0.0198 0.0107 0.0227 0.0034

[-1.695] [2.993] [2.393] [1.584] [0.348]

∆Slopet 0.2284 0.3366 0.4488 0.0968 -0.3379

[4.175] [2.792] [5.606] [0.372] [-1.557]

∆r10t -0.3761 -0.3502 -0.3803 -0.3012 0.1633

[-7.901] [-3.647] [-5.918] [-1.428] [0.989]

(∆r10t )2 0.6623 0.4786 -2.1447 0.6796 0.4935

[4.216] [1.005] [-8.011] [0.766] [0.674]

∆Πt 0.0202 0.0596 0.0180 -0.0421 0.3455

[0.466] [0.562] [0.233] [-0.161] [2.319]

SMBt 0.0037 0.0244 0.0136 -0.0096 -0.0095

[0.919] [3.204] [2.650] [-0.551] [-0.896]

HMLt 0.0026 -0.0044 -0.0016 -0.0283 -0.0141

[0.697] [-0.625] [-0.327] [-1.762] [-1.246]

∆levt 5.8791 0.9222 1.6241 1.4138 22.640

[35.798] [12.157] [9.728] [4.577] [8.939]

∆Spreadt 0.3257 0.3941 0.8012 -0.1041 0.3412

[5.043] [3.248] [9.020] [-0.361] [1.433]

Intercept -0.0035 -0.0035 0.0091 -0.0046 -0.0033

[-1.288] [-0.681] [2.747] [-0.391] [-0.564]

Adj.R2 0.6523 0.5602 0.7400 0.6536 0.6179

5. Consistent with a number of empirical findings (Longstaff and Schwartz, 1995; Duffee, 1998;

Avramov et al., 2007), we show that an increase in the treasury index rate narrows corporate

bond spreads. The results are strong and in agreement with the theory that higher riskless
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rates increase the drift of the firm and reduce the probability of default. On the other hand,

there is no strong evidence supporting a pattern for the nonlinear effects of treasury rates on

bond spreads as we fail to find a very significant relationship, which is a result similar to the

findings of Collin-Dufresne et al. (2001).

6. Although different from the initial coefficient sign expectation, the positive and significant

relationship found between the slope of the curve and credit spreads is not surprising. Inflated

credit spreads as a result of a steeper slope of the yield curve have been also found in Hibbert

et al. (2011) with one explanation being the lower firm NPV forecast from running projects

that reduces firm value, thus increasing credit spreads (Avramov et al, 2007).

7. Naturally, changes in the bond market environment seem to also affect individual bond spreads

with a significant positive relationship across a number of ratings and maturities. Interestingly

enough, we find that bond market’s impact on spreads is stronger and consistently significant

for medium- and long-maturity lower yield bonds.

8. We find that, in general, credit spreads move in the same direction with inflation, opposing

Wang et al. (2013) who report a negative relationship between yield spreads and the consumer

price index. However, in alignment with Giesecke et al. (2011), we show that changes in credit

spreads are not driven by inflation, but rather by financial market and company factors.

By implementing model 1 to a number of bond portfolios in our sample amplified the realisa-

tion that structural model variables and the total equity volatility of the firm can explain most of

the variation in corporate credit spread changes, especially in the long-maturity group. Yet, the

strongest evidence of Hibbert et al. (2011) and Collin-Dufresne et al. (2001) against structural

models is the potential existence of a principal component unattached to equity markets or struc-

tural models. Analysing the average regression residuals of 18 portfolios, Hibbert et al. (2011) find

that 73% of residual time-series variation can be explained by the first principal component, while

Collin-Dufresne et al. (2001) perform the same analysis on 15 bond portfolios to find that 75% of

residual variation is captured by the first principal component. In contrast, Avramov et al. (2007)

in their sample of 15 regression residual portfolios, reported a first latent factor that captured 45%

of the unexplained variation in credit spread changes. To further investigate if such a large latent

factor is present and to reinforce the robustness of model 1 we run principal component analysis to

understand the unexplained time-variation of residuals in our bond sample.
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Table 4
Relationship Between Changes in Total Equity Volatility and Changes in Credit

Spreads
For each bond portfolio constructed by transaction-level data and then averaged, we estimate the regression ∆CSt

= α + β1∆6mV olt + εt. OLS estimates from the averaged data grouped only by rating are reported in Panel A.

Computed with the same process, Panel B, C and D show estimates for a short-, medium- and long-maturity

subsample. T-statistics for the average data regressions appear in brackets underneath and in bold font indicating

significance at the 95% confidence level.

Rating Groups

AAA AA A BBB BB

Panel A: All maturities

∆6mV olt -0.0742 0.4835 0.6310 0.9579 2.1548
[-5.063] [22.165] [35.324] [44.880] [16.898]

Intercept -0.0006 -0.0002 -0.0000 -0.0001 -0.0003
[-0.168] [-0.061] [-0.013] [-0.012] [-0.043]

Adj.R2 0.0141 0.1870 0.3719 0.5064 0.1827

Panel B: Short maturities

∆6mV olt -0.0271 0.5847 0.0707 0.5045 2.9596
1.072 [46.118] [2.298] [14.304] [24.616]

Intercept -0.0003 0.0000 0.0001 -0.0001 -0.0018
[-0.049] [0.008] [0.039] [-0.011] [-0.169]

Adj.R2 0.0001 0.5354 0.0021 0.0959 0.4632

Panel C: Medium maturities

∆6mV olt -0.0958 0.5117 0.3280 1.031 1.733
-1.115 [23.962] [13.730] [65.016] [16.668]

Intercept -0.0003 -0.0002 0.0000 -0.0000 -0.0006
[-0.164] [-0.054] [0.003] [-0.005] [-0.082]

Adj.R2 0.0001 0.2124 0.0821 0.6840 0.1813

Panel D: Long maturities

∆6mV olt 1.9900 0.3906 0.4620 0.9251 1.5090
[23.875] [43.796] [27.023] [56.229] [19.452]

Intercept 0.0001 -0.0000 0.0004 0.0002 -0.0000
[0.027] [-0.001] [0.092] [0.021] [-0.008]

Adj.R2 0.2877 0.4957 0.2611 0.6430 0.5111

Principal Component Analysis

By performing PCA, our aim is to examine whether noticeable systematic variation is still

present in the regression residuals rather than set up the number of driving factors. For this reason

we only report the first five principal components with a focus on the first latent factor.

We implement PCA on the average regression residuals of initially 15 bond portfolios determined

by five credit rating categories (AAA, AA, A, BBB, BB) and three maturity categories (2-7 years, 7-

15 years and 15-30 years). To compute the portfolio residuals we run regressions of model 1 on each
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Figure 2: Principal Component Analysis on Residuals of 15 Portfolios

bond portfolio after transaction-level data are averaged into daily observations. We create a new

matrix of residuals based on the common transaction dates across the number of bond portfolios

and then extract the 15 principal components from the covariance matrix of the residuals.

Figure 2 summarises the proportion of residual variance that can be explained by the first five

principal components. When PCA is performed on the residuals of 15 portfolios the first latent

factor accounts for less than 33% of the unexplained residual variation suggesting that structural

model variables and total equity volatility tend to successfully capture the systematic variation in

credit spread changes. Apparently, this evidence is inconsistent with Collin-Dufresne et al. (2001)

and Hibbert et al. (2011) who find a considerably stronger latent factor and conclude in the

existence of a large systematic component outside the structural model framework.

To explore whether these results are driven by portfolio grouping methods, as first advised by

Avramov et al. (2007), we further decrease the number of regression residual portfolios to 5, now

determined purely by credit rating. We report the results in Figure 3. Similar to both Avramov

et al. (2007) and Hibbert et al. (2011), the drop in residual portfolios increases the proportion of

variance explained by the first latent factor to 46%. Our findings are in agreement with Avramov

et al. (2007) who later regress individual bond residuals on the latent factors to discover that
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Figure 3: Principal Component Analysis on Residuals of 5 Portfolios

most of the common residual variation is spurious with each latent factor explaining less than 7%

and 4% in their high-grade bond group and low-grade bond group respectively. In addition, our

findings challenge the claim of Hibbert et al. (2011) that the differences observed in the results are

due to the daily nature of the data, as we have used a comparable dataset in terms of observation

frequency.

Overall, the similarity of our findings to Avramov et al. (2007) and the smaller first latent factor

we obtain compared to their study suggest that our parsimonious set of independent structural

model variables and total equity volatility possibly captures most of the systematic variation in

credit spread changes.

6. Conclusion

We examine 628 corporate bonds from different sectors during the period January start, 2006

- January start, 2016 to conclude that total equity volatility and complementary structural model

variables reasonably capture time-variation in credit spread dynamics. We create different groups

of bond portfolios to show that our parsimonious set of aggregate and firm specific factors can
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explain about 10 percent to 74 percent of the credit spread time variation with the lower end of

this range being attributed to the highest quality securities.

We document the importance of total equity volatility on the shaping of the spread both in a

multivariate and a univariate regression framework. We also demonstrate the statistical significance

of market and company variables -such as bond liquidity, market implied volatility, slope of the term

structure, treasury rate and firm leverage- in explaining the remaining spread variation at the daily

level and we verify the diminishing explanatory power of common equity risk factors when combined

with a comprehensive list of determinants. Furthermore, the low percentage of the first latent factor

when implementing PCA reveals that the there is small indication of the existence of a systematic

risk factor that drives changes in credit spreads and cannot be hedged against. Our results are

consistent with Avramov et al. (2007) who obtain substantially high model explanatory power over

credit spread changes and find that PCA latent factors explain a limited portion of individual bond

residual variation.

Past research that focuses on the treatment of state tax on corporate and government bonds has

found conflicting evidence about the importance of the tax differential on corporate credit spreads.

Matching the findings of Longstaff et al. (2005) and given the high adjusted R squared of our model

1, we find little evidence to support that the difference on tax treatment between corporate and

government bonds impacts corporate credit spreads. We consider infrequent tax changes as very

unlikely to explain the frequent and volatile credit spread swings. Also, we understand banks or

other institutional parties as the major corporate bond market investor, for which there is minimal

difference, if any, in the tax treatment of the yield returns between government and corporate

bonds.

What can be the reason for the difference in findings compared to other scientific papers? One

reason can be the timing of the data averaging. We have averaged grouped bond data of the same

characteristics before implementing model 1 regressions, whereas other research such as Collin-

Dufresne et al. (2001) average the results obtained from individual bond regressions. Another

reason can be the number of variables. Although there can be endless argumentation over factors

that have may been omitted from the right hand side of our equation, our analysis attempts to

comprise all variables that are found to be significant in previous research and more. In partic-

ular, the inclusion of total equity volatility proved to be a significant determinant of changes in

corporate credit spreads. Modern optimal portfolio selection strategies are heavily influenced by

the investment time horizon as Campbell et al. (2001) well document. Our findings can have direct
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implications on risk measures in the trading and investment management field. A new set of proven

determinants in credit spread changes can pave the way for more accurate risk models and more

insightful trading strategies, especially within a daily investment horizon.
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