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Abstract

This paper estimates the impact of accounting transparency on the term
structure of CDS spreads for a large cross-section of firms. Using a newly
developed measure of accounting transparency in Berger, Chen & Li (2006),
we find a downward-sloping term structure of transparency spreads. Esti-
mating the gap between the high and low transparency credit curves at the
1, 3, 5, 7 and 10-year maturity, the transparency spread is insignificant in the
long end but highly significant and robust at 20 bps at the 1-year maturity.
Furthermore, the effect of accounting transparency on the term structure of
CDS spreads is largest for the most risky firms. These results are strongly
supportive of the model by Duffie & Lando (2001), and add an explanation
to the underprediction of short-term credit spreads by traditional structural
credit risk models.
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1 Introduction

Traditional structural credit risk models originating with Black & Scholes (1973)
and Merton (1974) define default as the first passage of a perfectly measured asset
value to a default barrier. While later extensions that allow for endogenous default
and debt renegotiations have increased predicted spread levels, it is well-known in
the empirical literature that structural models underpredict corporate bond credit
spreads, particularly in the short end.! Reasons for the poor performance may
lie in shortcomings in the models as well as factors other than default risk in the
corporate bond credit spread.

As noted in Duffie & Lando (2001), it is typically difficult for investors in
the secondary credit markets to observe a firm’s assets directly, either because
of noisy or delayed accounting reports or other barriers to monitoring. Instead,
investors must draw inference from the available accounting data and other publicly
available information. As a consequence they build a model where credit investors
are not kept fully informed on the status of the firm, but receive noisy unbiased
estimates of the asset value at selected times. This intuitively simple framework
has a significant implication for the term structure of credit spreads.

In particular, for firms with perfectly measured assets credit spreads are rela-
tively small at short maturities and zero at zero maturity, regardless of the riski-
ness of the firm. However, if firm assets periodically are observed with noise, credit
spreads are strictly positive under the same limit because investors are uncertain
about the distance of current assets to the default barrier.

This paper contributes to the existing literature by estimating the component
of the term structure of credit spreads associated with a lack of accounting trans-
parency.? To this end, credit default swap (CDS) spreads at the 1, 3, 5, 7 and
10-year maturity for a large cross-section of firms are used together with a newly
developed measure of accounting transparency by Berger et al. (2006). This trans-
parency measure is related to CDS spreads in two main ways.

First, it is used to estimate a gap between the high and low transparency credit
curves. This gap interpreted as a transparency spread is estimated at 20 bps at the
1-year maturity and narrows to 14, 8, 7 and 5 bps at the 3, 5, 7 and 10-year matu-

rity, respectively. The downward-sloping term structure of transparency spreads is

See e.g. Jones, Mason & Rosenfeld (1984), Ogden (1987), Huang & Huang (2003) and Eom,
Helwege & Huang (2004).

2Consistent with the literature, we use the terms "accounting noise" and "accounting trans-
parency" interchangeably. If the noise in the reported asset value is low, the accounting trans-
parency is high.
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highly significant in the short end but most often insignificantly estimated above
the 5-year maturity. Furthermore, the effect of accounting transparency is largest
for the most risky firms. These results are robust across alternative econometric
specifications controlling for within cluster correlations and a large set of control
variables.

Second, we analyze each maturity class in isolation using the raw transparency
measure and a rank transformation. In this specification, the equal maturities
across firms fixed through time in the CDS data allow the control variables to enter
nonlinearly across maturities classes. Since insights from above are preserved, the
results are supportive of hypotheses derived from Duffie & Lando (2001) and add
an explanation to the underprediction of short-term credit spreads by traditional
structural models.

However, the explanatory power of accounting transparency and a typical set of
control variables is small for less risky firms. This observation is supportive of the
problems in earlier studies, when explaining the credit spreads of low-yield firms
using structural models. This paper suggests that variables other than accounting
transparency are needed, also in the short end.

The results contrast an earlier study by Yu (2005), who analyzes corporate
bond credit spreads in 1991 to 1996 using the AIMR analyst ranking of corporate
disclosure. He attributes a u-shaped transparency spread with the largest affect
at longer maturities to a discretionary disclosure hypothesis, where firms hide
information that would adversely affect their long-term outlook. While Duffie
& Lando (2001) assume an exogenous unbiased accounting noise, the theory of
discretionary disclosure starting with Verrecchia (1983) suggests that withheld
information may signal hidden bad news about a company. Consistent with the
term structure implications in Duffie & Lando (2001), our study shows that the
transparency spread is downward-sloping in the CDS market.

Although a close relation exists between corporate bond and CDS spreads
(Duffie (1999)), the latter are preferable from several perspectives when analyzing
the determinants of the shape of the credit curve. First, the fixed maturities in
CDS contracts make term structures directly comparable across firms and time.
There is no maturity shortening as there would be with corporate bonds, and we
are not forced to interpolate maturities to compare spreads in the cross-section.

Second, quotes at different maturities should be compared on the same curve,
and a study of multiple maturity observations for a given firm at a given date is
in effect only possible in the CDS market. Third, a use of CDS spreads avoids any

noise arising from a misspecified risk-free yield curve (Houweling & Vorst (2003)).



Fourth, as shown in Lando & Mortensen (2005) and Agrawal & Bohn (2005), the
shape of the corporate bond credit curve depends on deviations from par under
the realistic recovery of face value assumption. As Yu (2005) focuses on secondary
market yields this technical effect may influence his results. The same effect is not
present in the CDS market as CDS spreads are closely related to par bond spreads.

Fifth, CDS contracts are less likely to be affected by differences in contractual
arrangements such as embedded options, guarantees, covenants and coupon effects.
Although bonds with e.g. call features may be deliverable in default this effect is
present across the entire spectrum of CDS quotes.

Sixth, several recent studies find that CDS spreads are a purer measure of
credit risk and represent more timely information than corporate bonds. Non-
default components stemming from asymmetric taxation and illiquidity have been
compared across corporate bond and CDS markets.?> However, the component due
to imprecisely observed assets, let alone the term structure implications, is much
less understood.

A reason for the lack of evidence on the impact of accounting transparency is
the difficulty in constructing an empirical measure of a firm’s overall information
quality. The accounting literature explaining e.g. the cost of capital has relied
on the AIMR analyst ranking of corporate disclosure. Analyzing the cost of debt,
Sengupta (1998) finds a negative relationship between the AIMR measure and
offering yields. This measure is also adopted by Yu (2005), with a resulting sample
almost entirely made up of investment grade firms. As the measure ends in 1996,
it cannot be related to CDS curves.

However, a newly developed measure of accounting transparency by Berger
et al. (2006) can be readily calculated for a large sample of firms. This allows
us to study a large set of credit curves across rating categories. The idea behind
the measure is that controlling for the idiosyncratic cash flow volatility, the better
a firm’s information quality the higher it’s firm-specific equity return volatility.
Berger et al. (2006) conduct several tests to assess their measure, and find results
in accordance with intuition. Our application in the credit derivatives market

provides additional evidence to the validity of the measure.

3Blanco, Brennan & Marsh (2005) find that the CDS market leads the corporate bond market.
Longstaff, Mithal & Neis (2005) find a significant non-default related component in the corporate
bond credit spread correlated with illiquidity proxies. Ericsson, Reneby & Wang (2006) find this
not to be present in CDSs. Elton, Gruber, Agrawal & Mann (2001) document a tax premium of
29 to 73 percent of the corporate bond credit spread, depending on the rating. Related studies
on corporate bonds include Delianedis & Geske (2001) and Huang & Huang (2003).



This paper is related to Sarga & Warga (1989), Fons (1994), Helwege & Turner
(1999), Lando & Mortensen (2005) and Agrawal & Bohn (2005) who analyze the
slope of the credit curve as a function of credit quality. Ignoring noisy asset reports,
standard theory predicts an upward-sloping credit curve for high quality firms
and a humped shaped or mostly downward-sloping credit curve for low quality
firms. However, these papers are silent on decomposing the curve and the effect
of accounting transparency.

Early studies mainly analyze the 5-year maturity, which is considered the most
liquid point on the curve. This paper contributes to an increasing literature ana-
lyzing the entire term structure of CDS spreads. In addition to Lando & Mortensen
(2005) and Agrawal & Bohn (2005) this includes Huang & Zhou (2007), who con-
duct a consistent specification analysis of traditional structural models. Although
the 5-year maturity dominates our data, a significant number of observations are
found at the 1, 3, 7 and 10-year maturity.

Finally, the paper is related to studies on the determinants of credit spreads
such as Collin-Dufresne, Goldstein & Martin (2001), Campbell & Taksler (2003),
Ericsson, Jacobs & Oviedo (2005), Cremers, Driessen, Maenhout & Weinbaum
(2006) and Cao, Yu & Zhong (2006). These papers analyze the explanatory power
of traditional structural variables such as leverage, asset volatility and risk-free
interest rates, but are silent on different maturity classes and accounting trans-
parency. Finally, Giintay & Hackbarth (2007) study the relation between corporate
bond credit spreads and the dispersion of equity analysts’ earnings forecasts.

The outline of the paper is as follows. Section 2 reviews the Duffie & Lando
(2001) model and motivate the hypotheses. This section also shows a formula
for the CDS spread that avoids a double integral and is easily comparable with
the case of perfect information. Section 3 outlines the accounting transparency
measure developed in Berger et al. (2006), while section 4 presents the data. The
descriptive statistics are presented in section 5, while section 6 and 7 contain the
empirical results and a robustness analysis. Section 8 concludes. Appendix A
and B give details behind the Duffie & Lando (2001) model and the transparency

measure, respectively.

2 Hypotheses

In traditional structural credit risk models, default is defined as the first hitting

time of a perfectly observed diffusion process on a default barrier. This default



barrier can be exogenously determined as in e.g. Black & Cox (1976) and Longstaff
& Schwartz (1995) or endogenously derived as in e.g. Leland (1994) and Leland
& Toft (1996).

As shown in Leland (2004), these models do a reasonable job in predicting
longer horizon default rates while the prediction of short-term default rates is
far to low. The problem is that conditional on the firm value being above the
barrier, the probability that it will cross the barrier in the next At is o(At) and
the conditional default probability converges to zero as time goes to zero.

Duffie & Lando (2001) argue that it is typically difficult for investors in the
secondary credit markets to perfectly observe the firm’s assets and introduce ac-
counting noise into a Leland (1994)-type model. More specifically, the value of the
firm’s assets is assumed to follow a geometric Brownian motion unobservable to
the credit investors. Instead, the firm periodically issues noisy unbiased account-
ing reports, which makes investors uncertain about the distance of the assets to
the default barrier.

Conditional on the accounting reports and the fact that the firm has not de-
faulted investors are able to compute a distribution of the value of assets. This
conditional distribution of assets is reproduced in Figure 1 for various degrees of
accounting noise a and a set of base case parameters. The crucial parameter a
measures the standard deviation of the normal noise-term added to the true as-
set value. A lower a thus represents a higher degree of accounting transparency
and less uncertainty about the true asset value. When a approaches zero the
distribution will eventually collapse around the latest reported asset value.

According to Duffie & Lando (2001) this simple mechanism of uncertainty
surrounding the true asset value is enough to produce a default probability within
the next At that is O(At). In fact, they show that as time goes to zero the limit
of the conditional default probability is the intensity of the default stopping time
7. The Duffie & Lando (2001) model is further described in appendix A.

The payments in a CDS fit nicely into a continuous-time framework since the
accrued premium must also be paid if a credit event occurs between two payment
dates. In appendix A we show that with continuous payments the CDS spread

with maturity 7" can be written as

f G(z,T)g(x)dx
1—e T f;o(l —n(T,x —v))g(z)dx — f;o G(z,T)g(z)dx’
(1)

c(0,7)=r(l—-R)



where r is the risk-free interest rate and R is the recovery rate.! = (T,z —v)
denotes the probability of first passage time of a Brownian motion with constant
drift and volatility parameter from an initial condition (z —v) > 0 to a level
below zero at time 7', where x and v denote the logarithm of the asset value and
default barrier, respectively. The formulas for 7 (T, z — v) and G(z,T) are given
in closed form in the appendix together with the conditional density function of
the logarithm of assets g (z) at the time of issuance of the CDS.

In the case of perfect information the integral and the density function g (x)
simply disappears, leading to a closed form solution for the CDS spread known
from traditional structural credit risk models.

In Figure 2, the term structure of CDS spreads in equation (1) is shown for the
associated conditional distribution of assets in Figure 1 and the various degrees
of accounting noise a. Also depicted is the traditional case of perfect information
a = 0, where the spread approaches zero as maturity goes to zero. However,
this is not the case when noisy reports are introduced. As a becomes larger, the
probability that the asset value is, in fact, close to the default barrier and may cross
in a short period of time increases, resulting in higher short-term spreads. The
difference in spreads due to a lack of accounting transparency is less pronounced
at longer maturities.

Figure 3 and 4 depict the case of a lower leverage and a lower asset volatility,
respectively. This captures the effect of accounting transparency on CDS spreads
for less risky firms than the base case. The spreads are compressed compared to
Figure 2, indicating that we should expect a lower absolute effect of accounting
transparency for less risky firms.

Finally, an adverse effect of the exogenous and unbiased accounting noise in
the Duffie & Lando (2001) model, which is also addressed in Yu (2005), is depicted
in Figure 5. In this case, the current report shows a substantially lower asset value
than the lagged report, which leads to the counterintuitive result that a higher
transparency is associated with higher spreads for most parts of the term structure.
With perfect information the lagged report is irrelevant, but as a increases and
transparency is reduced the current report becomes less reliable and more weight
is put on the lagged report suggesting a higher asset value.” Hence, more mass of

the conditional asset distribution is shifted towards higher asset values implying

4The formula in Duffie & Lando (2001) is based on semiannually payments and a double
integral over time and the asset density. The assumption of continuous payments implies that it
is only necessary to calculate a single integral numerically to evaluate the CDS spread.

>Under perfect information, the term-structure of CDS spreads in Figure 2 and 5 are identical.



lower credit spreads.

This example illustrates the need for structural models to incorporate account-
ing transparency as an endogenous choice. With discretionary disclosure this situ-
ation would not arise since the firm would choose not to reveal the bad news in the
first place. The theory of discretionary disclosure starting with Verrecchia (1983)
suggests that withheld information may signal hidden bad news about a company.

As a result, a lower transparency is associated with higher credit spreads.
[Figures 1,2,3,4 and 5 about here |

The above intuition leads to the following hypotheses for the qualitative effect
of accounting transparency on CDS spreads.

H1. Firms with a lower level of accounting transparency have higher CDS
spreads.

H2. The effect of accounting transparency is more pronounced at shorter
maturities, leading to a term structure effect.

H3. A stronger effect of accounting transparency is expected for more risky
firms.

The first hypothesis is due to the theory of discretionary disclosure, while the
second and third are due to Duffie & Lando (2001). At reasonable parameter
values, Duffie & Lando (2001) do not predict a significant spread due to noisy
reports above the 5-year maturity.

The term structure effect of discretionary disclosure is less obvious and depends
on the nature of information that a firm tries to conceal. A temporary shock to the
firm value affects short-term spreads, while a permanent shock such as a negative
outlook on earnings growth affects long-term spreads. Yu (2005) notes that the
positive net-worth requirement effectively present in short-term debt implies that
firms have little incentive to conceal information that they are soon forced to reveal
anyway.’ Hence, he argues that discretionary disclosure is most likely to concern

permanent shocks and long-term spreads.

3 Measuring Accounting Transparency

To assess accounting transparency, we construct a newly developed measure by

Berger et al. (2006) that can be readily calculated for a large sample firms. The

6See Leland (1994) for the relationship between short-term debt and positive net-worth re-
quirements.



idea behind the measure is that when pricing equity, investors use a weighted
average of reported earnings and industry earnings. Investors put more weight on
the firm’s reported earnings when the accounting transparency is high. It turns out
that the measure of accounting transparency is the ratio of idiosyncratic equity
return volatility to the idiosyncratic volatility in earnings growth. Appendix B
establishes the theoretical link between the measure and accounting transparency.
The current section implements it as prescribed in Berger et al. (2006).

In particular, to measure transparency empirically in year ¢ two regressions are
performed. The first uses monthly data from year ¢t — 5 to t — 1 to calculate the

idiosyncratic volatility in equity returns
r = aj + b;’MTiV[ + b;’lrtl + e, (2)

where rf is firm j's monthly equity return, ¥ is the CRSP value-weighted market
return and r{ is a value-weighted industry return using the 48 industries in Fama
& French (1997)." To ensure the accuracy at least 50 valid monthly returns are
required for each firm. The annualized idiosyncratic volatility of returns IVOL; ;
is then calculated as /12 * std(c").

The second regression uses quarterly data from year t — 5 to t — 1 to calculate

the idiosyncratic volatility in earnings growth
EG] = af® + b;“MEG) + b7“'EG] + £/, (3)

where EGY is the annual growth rate in firm j’s quarterly operating earnings
operating earnings,

operating earnings;_ 4

quarters to avoid complications that arise from seasonality. If the lagged earnings

calculated as —1.% The growth rate is measured between identical

are negative the growth rate is not meaningful and that particular growth rate is
dropped.” To ensure the accuracy, we require at least 15 quarters of data. EGM
is the earnings-weighted average market growth rate and EG! is the earnings-
weighted average growth rate in the Fama & French (1997) industries.

The idiosyncratic volatility in earnings growth [/ VOLE]-G is std(e¥¢7), and the

measure is finally constructed as the ratio of the idiosyncratic volatility in equity

"Market capitalization is used as weights when calculating the market and industry returns.
All firms in the CRSP database enter the return and later earnings growth calculations.

8The quarterly operating earnings is data item number 8 in the Compustat database.

9Since operating income and not net income is used the loss of observations is small.



returns to the idiosyncratic volatility in earnings growth

IVOL;,
g 4
ba IVOLEJ.G (4)

Hence, the idiosyncratic volatility in equity returns is driven by the idiosyn-
cratic volatility in earnings growth and the firm’s information quality. The measure
is theoretically constrained to the unit interval, and a higher score corresponds to
a higher accounting transparency.

Berger et al. (2006) calculate the measure for 41,615 firm-years in 1980 to 2004
and find empirical evidence in accordance with intuition and theory. In particular,
they assess the validity of the measure by relating it to different measures of
disclosure quality and the cost of equity. First, the measure increased after two
new regulations that increased mandatory disclosures in the pension and oil and
gas sectors. Second, the measure is strongly correlated with the investor relations
component of the AIMR measure and weakly correlated with the total AIMR
measure. Third, firms with a higher measure are followed by more analysts and
have a lower forecast dispersion of earnings per share. Finally, the measure is
negatively related to three estimates of the cost of equity.

In the end, we necessarily test the joint hypotheses of the validity of the ac-
counting transparency measure developed in Berger et al. (2006), and the term
structure effects suggested in Duffie & Lando (2001). Our application in the credit

derivatives market provides additional evidence to the validity of the measure.

4 Data

Data on CDS spreads is provided by the ValuSpread database from Lombard Risk
Systems, dating back to July 1999. The number of entities and frequency of quotes
increase significantly through time, reflecting the growth and improved liquidity
in the market. This data is also used by Lando & Mortensen (2005) and Berndst,
Jarrow & Kang (2006). The data consists of mid-market CDS quotes on both
sovereigns and corporates with varying maturity, restructuring clause, seniority
and currency. For a given date, reference entity and contract specification, the
database reports a composite CDS quote together with an intra-daily standard
deviation of the collected quotes. The composite quote is calculated as a mid-
market quote by obtaining quotes from up to 25 leading market makers. This

offers a more reliable measure of the market spread than using a single source, and
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the standard deviation measures how representative the mid-market quote is for
the overall market.

To test the effect of accounting transparency on the term structure of CDS
spreads, contracts with a maturity of 1, 3, 5, 7 and 10 years are analyzed. We
furthermore confine ourselves to composite CDS quotes on senior unsecured debt
for North American corporate obligors with currencies denominated in US dol-
lars. Regarding the specification of the credit event, we follow large parts of the
literature in using contracts with a modified restructuring clause.

To generate a proper subsample, several filters are applied to the data. First,
the CDS data is merged with quarterly balance sheet data from Compustat and
daily stock market data from CRSP. The quarterly balance sheet data is lagged
one month from the end of the quarter to avoid the look-ahead bias in using data
not yet available in the market. Second, firms from the financial and utility sector
are excluded.

Third, the composite quote at a given maturity must have a certain quality.
Therefore, we define the relative quote dispersion as the intra-daily standard de-
viation of collected quotes divided by the mid-market quote. We follow Lando
& Mortensen (2005) and delete all daily mid-market quotes with an intra-daily
quote dispersion of zero or above 20 percent. Fourth, 1, 3, 5, 7 and 10-year con-
stant maturity treasury yields are obtained from the Federal Reserve Bank of St.
Louis.

Fifth, we restrict the sample to end-of-month dates. This selection criteria
is also applied by Lando & Mortensen (2005), as these dates have the highest
number of quotes. This leaves us with 31,525 month-end consensus quotes dis-
tributed across 8,309 curves and 432 firms. Finally, the dataset is merged with
the annual transparency measure calculated for each firm in section 3. The re-
sult is 25,599 month-end quotes distributed across 6,756 curves, 368 firms and 890
firm-years from May 2002 to September 2004, with sufficient data to calculate the

transparency measure developed in Berger et al. (2006)."

5 Descriptive Statistics

Table 1 illustrates the distribution of the annual accounting transparency measure.

Panel A represents statistics based on the pooled measure across firms and years,

190ne firm is excluded, Colgate Palmolive, as the transparency measure is calculated at 10.23,
11.56 and 11.89 in year 2002-2004. This persistently large score far above the remaining firms
might indicate a data problem specific to the firm.
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while statistics in Panel B are calculated after averaging the measure for each firm
in the time-series. The pooled mean and median are 0.50 and 0.29, respectively.
A few high transparency scores drive up the average, and about 10 percent of the
sample firm-years have scores larger than the theoretical upper bound of 1. A
similar result based on a larger set of firms is found in Berger et al. (2006), who
attribute it to possible time-varying expected returns.

The standard deviation is 0.61 and the inter-quartile range is 0.44. The same
variation is observed in panel B after averaging the measure in the time-series,
indicating a large variation in accounting transparency across the firms. The data
allow for a maximum of 3 consecutive annual transparency scores with associated
CDS data for each firm. An untabulated mean and median annual absolute change
of 0.17 and 0.04, respectively, indicate a somewhat persistent transparency measure

in the time-series.
[Table 1 about here ]

Table 2 presents summary statistics of key variables across the senior unsecured
credit rating from Standard & Poor’s. The variables presented are averages across
time and across firms. Consistent with the predictions of structural credit risk
models, a lower rating is associated with a higher credit spread level represented
by the 5-year CDS spread, a higher equity volatility and a higher leverage. The
equity volatility is calculated using 250 days of equity returns, and leverage is total

liabilities divided by the sum of total liabilities and equity market capitalization.
[Table 2 about here ]

A better credit rating is associated with a higher accounting transparency. This
observation and a correlation of 0.16 in Table 3 provide additional evidence to the
validity of the transparency measure as documented empirically in Berger et al.
(2006). As noted in Sengupta (1998) and Yu (2005), credit agencies claim to have
incorporated the quality of information disclosure in the credit ratings. Hence,
we follow Sengupta (1998) and Yu (2005) and use credit ratings with caution
when controlling for the cross-sectional determinants of credit spreads other than
accounting transparency. We use an alternative set of control variables from studies
on the determinants of credit spreads such as equity volatility, leverage, liquidity
and the risk-free yield curve. However, we also analyze whether credit ratings
absorb the effect of accounting transparency on the term structure of CDS spreads.

As a final remark, the correlation between the accounting transparency measure

12



and leverage and volatility, respectively, is estimated at -0.16 and -0.08. This is
of similar sign and magnitude as the correlations found in Yu (2005) based on the
AIMR measure in 1991 to 1996.

[Table 3 about here |

The distribution of the CDS spreads across credit ratings and maturities is
illustrated in Table 4 Panel A. The mean consensus quote across time and firms is
found in the first row, while the number of observations and the mean relative quote
dispersion are found in the second and third row, respectively. Panel B contains the
statistics for full month-end curves with observations at all maturities at month-
end for a given firm. By considering full curves, the mean consensus quotes within a
given rating class are comparable across maturities, since all averages are calculated
from the same set of dates and firms. As expected, the mean consensus quotes
increase monotonically with maturity for high credit quality firms and decrease
monotonically with maturity for the lowest credit quality firms.!!

The 5-year maturity accounts for the highest number of observations, but even
the least observed 1-year maturity accounts for almost 15 percent of the observa-
tions. Across ratings the lower end of the investment grade segment has the highest
number of observations. However, we are able to study a significant proportion of
sample spreads across maturities in the low credit quality segment. For BB-rated
firms the sample consists of 449 to 757 month-end quotes for each maturity and
342 full curves, while the number of quotes for B-rated firms ranges from 66 to 87
with 50 full curves.'?

Lando & Mortensen (2005) interpret the relative quote dispersion as a proxy
for liquidity. The more agreement about a quote, the higher the liquidity for that
particular credit. Adopting this liquidity proxy, we see a liquidity smile for a fixed
rating across maturities. This is consistent with the fact that the 5-year maturity
is considered the most liquid point on the curve. However, the difference in the

mean relative quote dispersion across maturities is small.

[Table 4 about here ]

U Theory predicts an upward-sloping credit curve for high quality firms and a humped shaped
or mostly downward-sloping credit curve for low quality firms. While the first is well-established
in the empirical literature, the latter is more controversial. See Sarga & Warga (1989), Fons
(1994), Helwege & Turner (1999), Lando & Mortensen (2005) and Agrawal & Bohn (2005).

12For comparison, Yu (2005) studies 0 speculative grade bonds in 1991-1994, 4 in 1995 and 15
in 1996.
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In the end, the measure developed in Berger et al. (2006) allows us to relate
accounting transparency to CDS curves for a large cross-section of firms. Im-
portantly, the distribution of CDS spread observations across credit quality and
maturity is desirable in our attempt to understand the impact of accounting trans-
parency on the term structure of CDS spreads. The accounting transparency varies
considerably in the large cross-section but less in our relatively short time-series.
Furthermore, some evidence indicates that credit spread changes in the time-series
are mostly driven by market factors that tend to overwhelm the effect of firm-level
characteristics.'® Hence, cross-sectional regressions form our benchmark approach.
This makes the results comparable to Yu (2005), as cross-sectional regressions
constitute the only regression framework in his study. Later, various econometric
specifications are introduced to ensure that the results are not driven by spurious

correlations.

6 Empirical Results

First, we estimate a gap between the high and low transparency credit curves.
This allows us to directly estimate the term structure of transparency spreads.
We then study a restricted set of full curves and estimate the transparency spread

term structure for high and low risk firms.

6.1 The Term Structure of Transparency Spreads

Duffie & Lando (2001) predict accounting transparency to be an important variable
in explaining credit spreads in the short end. At reasonable parameter values, the
model does not predict a significant impact of accounting transparency above the
5-year maturity. However, discretionary disclosure may still imply an effect in the
long end.

The corporate bond data used in Yu (2005) consists of bonds with unequal
and shortening maturities and durations. This forces him to construct a piecewise
linear function of bond maturity across the firms at each month-end. He then
estimates the level of the credit spread at the constructed and artificial knot points.

As a starting point, we adopt a comparable specification and estimate the gap

13The results in Collin-Dufresne et al. (2001) suggest that the time-series variation in corporate
bond credit spreads is mainly determined by local supply and demand shocks independent of
credit risk factors and liquidity proxies. Huang & Zhou (2007) find that five popular structural
models cannot capture the time-series behavior of CDS spreads.
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between the high and low transparency credit curves. However, we estimate the
gap between the two curves at the equal, fixed and therefore directly comparable
maturities in the CDS data, and interpret the gap as a transparency spread term
structure.

In particular, define d as a dummy variable that equals 1 if a firm’s transparency
measure calculated in equation (4) in a given year ranks above the median score.
Furthermore, define my as a variable that attains a value of 1 if the CDS spread
has a maturity of 7' = 1, 3 if the CDS spread has a maturity of T = 3 and so
forth. Hence, in the linear combination 5,m; + fyms + B3ms + B,mz + S5myg the
coefficient (3, represents the level of the term structure at maturities 1, 3, 5, 7 and
10 years. Now, define dmy as the product of the transparency dummy d and mr.
The regression coefficient in front of this term can be directly interpreted as the
transparency spread, i.e. the gap between the high and low transparency credit
curves at the given maturity.

Hence, we run monthly cross-sectional regressions of CDS spreads on the trans-

parency variables, volatility, leverage and relative quote dispersion'?

Spready; = Byymui + BoyMaie + ByyMsie + ByMrie + BsyMmioi (5)
+Be:dmyiy + Brydmsi + Bgdmisi + Bodmzy + B10:dmioi
+B11. Vol + Big Leviy + B13,Qdispis + it

The coefficient estimates are averaged in the time-series and standard errors
are calculated following Fama & MacBeth (1973). Table 5 displays the results.
Focusing on the first column, the transparency spread is highly significant and
estimated at 23 bps at the l-year maturity and 20, 13, 13 and 11 bps at the
remaining maturities. Particularly the transparency spread in the short end repre-
sents a considerable part of the average CDS spread level of 130 to 140 bps across
maturities as reported in Table 4.

As expected, the volatility and leverage are highly significant in explaining
credit spreads. However, the relative quote dispersion varies in significance and has
a negative coefficient estimate. If proxying for liquidity, the coefficient is expected
to be positive. Hence, although the variable allows for reasonable interpretations
on average as liquidity in Table 4, it is questionable whether the relative quote
dispersion captures differences in liquidity as suggested in Lando & Mortensen

(2005). As the control variable only has a minor impact on the remaining coefficient

14T facilitate interpretation the regression equation does not include an intercept term. Hence,
the R? is not reported under this empirical specification.
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estimates and significance, we keep it in our future regressions.'”

Firms usually have corporate bonds outstanding with just a few (or one) matu-
rities. Hence, studying multiple maturity observations for a given firm at a given
date is in effect only possible in the CDS market, and therefore not pursued in
Yu (2005). Table 5 also contains the regression results for a restricted set of full
month-end curves with observations at all maturities at month-end for a given firm.
This makes CDS spreads directly comparable across maturities as all observations
are from the same set of dates and firms. As noted in Helwege & Turner (1999)
and Lando & Mortensen (2005), firms with heterogenous credit quality are known
to populate different ends of the corporate bond credit curve. This maturity bias
is avoided when studying full curves in the CDS market.

A highly significant downward-sloping term structure of transparency spreads
also emerges from a study of full curves. From a transparency spread of 24 bps at

the 1-year maturity it decreases to 13 bps at the longest maturity.
[Table 5 about here |

The results in Table 5 to some extend support the findings in Yu (2005). While
agreeing on the statistically and economically significant transparency spread in
the short end, Yu (2005) finds a widening transparency spread at longer maturities.
In fact, he finds the transparency spread larger in the long end than short end.
He attributes this observation to the discretionary disclosure hypothesis where
firms hide information that would adversely affect their long-term outlook.!¢ In
alternative econometric specifications building on the interpretation of dmr as a
transparency spread, we later show that the term structure of transparency spreads
is not only strictly downward-sloping but most often insignificant in the long end.

As argued in section 2, a stronger effect of accounting transparency is expected
for more risky firms. Therefore, each month the firms are separated into high and
low leverage and volatility groups by the respective medians. The regression in (5)

is then presented for each group in Table 6.!7

15Unreported results show that the presence or omission of relative quote dispersion has no
impact on any results reported in the paper.

16 Although Yu (2005) has only few observations in the longest end, he calculates a transparency
spread at the 30-year knot point coinciding with the maximum corporate bond maturity. Hence,
this estimate is likely to be less reliable. However, while our transparency spread term-structure
remains downward-sloping, his exhibits a u-shape already at the 10-year knot point. More
precisely, he estimates a transparency spread of 11, 3, 9 and 13 bps at the 0, 5, 10 and 30-year
knot points.

17As noted in Table 3, the correlation between the transparency measure and leverage and
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For the low leverage and low volatility groups, the effect of accounting trans-
parency on credit spreads is small and of varying significance. While the trans-
parency spread term structure is insignificantly estimated for low leverage firms,
it is most often significant for the low volatility firms. However, the transparency
spread is estimated at around 3 to 7 bps, which constitutes a small part of the
average CDS spread level for low volatility firms of 69 to 84 bps across maturities.

In contrast, the effect of accounting transparency is large for the high leverage
and high volatility groups. For the high leverage group the term structure of
transparency spreads is highly significant and estimated at 29, 34, 23, 22 and 14
bps across maturities. For the high volatility group it is estimated at 33, 26, 14,
12 and 7 bps. The transparency spread is highly significant in the short end while
insignificantly estimated at longer maturities.

Finally, for firms with both a high leverage and a high volatility, the term
structure of transparency spreads is very steep and estimated at 51, 40, 23, 22 and
15 bps. Again, the transparency spread is highly significant in the short end while
weakly significant at the longest maturity. Compared to an average spread of 180
to 220 bps across maturities in both groups, the transparency spread constitutes
a relatively larger component of the CDS spread level for risky firms. Unreported

results on full curves support these insights.
[Table 6 about here ]

To summarize at this point, we find a highly significant downward-sloping term
structure of transparency spreads. Furthermore, the effect of accounting trans-
parency on the term structure of CDS spreads is largest for the most risky firms.
We now show that the term structure of transparency spreads remains downward-
sloping under alternative econometric specifications. Furthermore, while highly
significant in the short end, it is often insignificant at maturities exceeding 5 years.
These findings are in line with the hypotheses derived from Duffie & Lando (2001).

volatility, respectively, is -0.16 and -0.08. As an extreme example, all firms with below median
leverage or volatility could have above median accounting transparency. In such a case, the
regression would not be able to identify a relation between transparency and CDS spreads.
However, the summary statistics on accounting transparency for each high and low leverage or
volatility group are not far from those reported in Table 1.
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7 Robustness Analysis

This section conducts various robustness tests, e.g. controlling for a residual de-
pendence across a given credit curve. Finally, the equal maturities across firms
fixed through time in the CDS data allow the control variables to impact CDS
spreads nonlinearly across maturities in a final specification. This exercise can be

based on the raw transparency measure and a rank transformation.

7.1 Alternative Econometric Specifications

Table 7 presents the results of estimating the gap between the high and low trans-
parency credit curves under different econometric specifications. The benchmark
regression (1) is a pooled OLS regression with White standard errors. As standard
errors in the remaining regressions are robust to heteroscedasticity, differences in
standard errors across columns (1) to (8) are due to within cluster correlations -
including the Fama & MacBeth (1973) standard errors in (7) and (8).'

Clustered standard errors (also called Rogers standard errors) account for a
residual dependence created by a firm effect, time effect or similar. The correlation
can be of any form as no parametric structure is assumed. Regression (2) controls
for a possible correlation in residuals across maturities for a given firm and month,
by allowing for within cluster correlation at the curve level. The clustered standard
errors in regression (3) control for a possible time effect, where the residuals of a
given month may be correlated across different firms and maturities.

Regression (4) to (6) extend these specifications and control for a constant time
effect. We do that by addressing the latter parametrically using monthly dummies.
Clustering by month while including monthly dummies allows one to separate the
time effect into a constant and non-constant part. A non-constant time effect is
present, if a shock in a given month has a different effect on different firms.

The cross-sectional Fama & MacBeth (1973) regression from Table 5 is re-
peated in regression (7). This regression also accounts for a cross-correlation in
residuals stemming from a time effect, and it assumes that the monthly coefficient
estimates are independent of each other. However, when estimating the standard
error of their mean the annual accounting transparency measure may imply a serial
correlation in the monthly coefficient estimates. We adopt the method in Abar-
banell & Bernard (2000) and present the adjusted standard errors in regression

(8). This adjustment is designed to correct for a firm effect arising from persistent

18See the survey of panel data methods used in finance by Petersen (2007).
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firm characteristics.'?2°

The conclusion from Table 7 Panel A is that the transparency spread is very
robust in the short end and estimated around 20 bps at the 1-year maturity. At
longer maturities the transparency spread narrows and is estimated around 14, 8, 7
and 5 bps at the 3, 5, 7 and 10-year maturity, respectively. While highly significant
in the short end across all specifications, the transparency spread is most often
insignificantly estimated after the 7-year maturity. The same conclusion results
from Panel B, where the different econometric specifications are applied on full

curves.?!

[Table 7 about here |

Table 8 repeats the specifications in Table 7, but includes the senior unsecured
credit rating from Standard & Poor’s as an additional control variable in equation
(5). As noted in Sengupta (1998) and Yu (2005), credit agencies claim to have
incorporated the quality of information disclosure in the credit ratings. The results
show that credit ratings do not absorb the effect of accounting transparency on
the term structure of credit spreads. After accounting for the information content
in credit ratings, the transparency spread continues to be highly significant at the
1-year maturity and downward-sloping. However, now the gap between the high
and low transparency credit curves is insignificant after the 5-year maturity. As
expected, the credit rating is highly significant and a one notch increase in rating
lowers the CDS spread by approximately 50 bps. Unreported results based on full

curves support these findings.
[Table 8 about here |

Consistent with empirical findings in Duffee (1998), structural models such as

Longstaff & Schwartz (1995) predict an inverse relationship between the risk-free

9To be conservative, the adjustment is not applied when the estimated serial correlation is
less than zero.

20We do not report standard errors after clustering at the firm level or introducing firm dum-
mies for a number of reasons. First, the short time-series implies that we only have 1 year of
data for a significant number of firms (as noted in Table 1 the data consists of 368 firms and 890
firm-years in 2002 to 2004). This makes an identification of a firm effect separate from account-
ing transparency impossible. Second, as shown in Petersen (2007) the bias from a firm effect
is increasing in the number of periods. Third, the inclusion of firm fixed effects would force an
identification of the transparency spread from time-series changes in accounting transparency,
which is unreasonable.

21Other unreported specifications such as purely cross-sectional regressions and annual cross-
sectional regressions based on the time-series average CDS spreads and control variables support
these findings.
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rate and credit spreads. An increase in the risk-free rate increases the risk-neutral
drift of the asset value process and reduces the risk-neutral default probability. If
an increase in the slope of the risk-free yield curve increases the expected future
short rate, then by the same argument as above it implies a decrease in credit
spreads. From a different perspective, as noted in Collin-Dufresne et al. (2001), a
decrease in the slope of the risk-free yield curve may imply a weakening economy
with decreasing expected recovery rates and higher default rates. Once again,
a negative relationship between the slope of the risk-free yield curve and credit
spreads is expected.

The risk-free term structure variables are constant across all firms in a given
month. Hence, they cannot be included in the empirical specifications from Table
7 based on Fama & MacBeth (1973) or when including monthly dummies. Table
9 presents the results from including the slope of the yield curve in addition to
credit ratings in equation (5). The slope is defined as the difference between the
10 and 1-year constant maturity treasury yields.?? The slope of the risk-free yield
curve is highly significant and estimated with a negative coefficient. However, the
transparency spread continues to be highly significant in the short end, downward-

sloping and insignificant after the 5-year maturity.

[Table 9 about here |

7.2 Individual Maturity Classes

When included in equation (5), the control variables are only allowed to induce a
parallel shift in the term structure of CDS spreads. As a final exercise, we allow the
control variables to impact CDS spreads nonlinearly across maturities. For that
purpose, we analyze each maturity class in isolation using the raw transparency
measure calculated in equation (4) and a rank transformation. This is possible
since the data consists of CDS spreads with equal and fixed maturities.

For each maturity class, Table 10 Panel A presents the results of monthly
cross-sectional regressions of CDS spreads on the transparency measure, volatility,

leverage and relative quote dispersion

Spready = By, + By Transpy + By Voly + BaLevy + By Qdispy + 1. (6)

22The level of the risk-free yield curve is discussed in section 7.2, where individual maturity
classes are studied.
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The coefficient estimates are averaged in the time-series and standard errors
are calculated following Fama & MacBeth (1973). The average adjusted R? ranges
from 0.58 to 0.60 and accounting transparency is significant or highly significant at
all maturities. From a coefficient of -13.45 at the 1-year maturity, the coefficient on
accounting transparency decreases to -6.75 and -6.68 at the 3 and 5-year maturity,
respectively. After this point a u-shape kicks in with coefficients of -8.49 and
-9.56 at the 7 and 10-year maturity, respectively. The variation in accounting
transparency in each maturity class is similar to the variation reported in Table 1
for the entire sample. Hence, a one standard deviation increase in transparency
reduces the spread by approximately 8, 4, 4, 5 and 6 bps across the curve.

Table 10 Panel B contains the regression results for the restricted set of full
curves with observations at all maturities at month-end for a given firm. The re-
sulting coefficients on accounting transparency are all highly significant and larger
at -22.28, -21.32, -19.75, -12.15 and -17.90 at maturities of 1, 3, 5, 7 and 10 years,
respectively. A one standard deviation increase in transparency reduces the spread
by approximately 14, 13, 12, 7 and 11 bps across the curve, and main insights from
the unrestricted curves in Panel A are preserved. Under alternative econometric
specifications and a broader set of control variables, the impact of accounting

transparency is later shown to strictly decrease with maturity.
[Table 10 about here |

A concern is that the accounting transparency measure is a noisy estimate of
"true" accounting transparency, where an interpretation of the distance between
two scores in a cardinal manner is unreasonable. Hence, we transform the annual
accounting transparency measure to evenly spaced observations on the unit interval
[0,1], and only interpret the annual ranking ordinally. A transformed score of 1(0)
in a given year is assigned to the firm with highest(lowest) transparency.

Table 11 Panel A presents highly significant coefficient estimates of -36.69, -
27.73, -20.11, -26.93 and -26.89 across the curve. If a firm is able to improve it’s
accounting transparency from the lowest to a median ranking, say, the result is
a reduction in CDS spreads of 18, 14, 10, 13 and 13 bps at maturities of 1, 3, 5,
7 and 10 years, respectively. A similar conclusion is reached from full curves in
Panel B.

[Table 11 about here |

Table 12 analyzes the impact of accounting transparency for high and low risk
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firms using the annual transparency ranks. Consistent with the results in the
previous section, the effect of accounting transparency is small and most often
insignificant when based on firms with a low leverage and a low volatility in Panel
B. However, for the most risky firms with a high leverage and a high volatility
in Panel A, the coefficient estimates are -99.02, -83.78, -68.09, -70.84 and -66.29
and highly significant. Hence, if a risky firm is able to improve it’s accounting
transparency from the lowest to a median ranking, say, the result is a reduction in
CDS spreads of 50, 42, 34, 35 and 33 bps at maturities of 1, 3, 5, 7 and 10 years,
respectively.

Note the large R? of 0.59 to 0.63 for the risky firms and the much smaller R? of
0.14 to 0.20 for the firms with low leverage and low volatility. This observation is
supportive of the problems in earlier studies when explaining the credit spreads of
low-yield firms using structural models. This paper suggests that variables other

than accounting transparency are needed - also in the short end.
[Table 12 about here |

Finally, we allow the broader set of control variables to enter nonlinearly across
the curve under the alternative econometric specifications introduced earlier.??
The conclusion is a downward-sloping impact of accounting transparency across
maturities that is highly robust in the short end. Across all specifications, a move
from the lowest to a median transparency ranking, say, reduces the 1-year spread
by approximately 15 bps.

In particular, Table 13 presents the results from including the credit rating as a
control variable. In the cross-sectional regressions in Panel A and B, the coefficients
on accounting transparency are insignificant or only weakly significant after the
5-year maturity. The remaining specifications in Panel C to F support a highly
significant effect of accounting transparency at the 1-year maturity and a declining
coefficient with varying significance at longer maturities. The credit rating is highly
significant in all specifications, and R? increases to 0.68 compared to an R? around
0.60 without credit ratings in the Fama & MacBeth (1973) regressions in Table
10.

[Table 13 about here |

Table 14 presents the results from including the slope of the yield curve in

23 As each maturity class is analyzed in isolation, the various econometric specifications do not
include standard errors robust to within cluster correlation at the curve level.
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addition to credit ratings.?* As before, this variable can only be included in a
subset of the empirical specifications. While estimated with a highly significant
negative coefficient, the slope of the yield curve only increases R? marginally.
Accounting transparency continues to be highly significant in the short end, and

the impact continues to decline as maturity increases.

[Table 14 about here |

8 Conclusion

Motivated by the theoretical contribution in Duffie & Lando (2001), this paper
relates a newly developed empirical measure of accounting transparency by Berger
et al. (2006) to the term structure of CDS spreads for a large cross-section of firms.

We find a highly significant effect of accounting transparency at the 1-year
maturity, and a declining impact at longer maturities. Estimating the gap between
the high and low transparency credit curves, the transparency spread is estimated
around 20 bps at the l-year maturity. At longer maturities, the transparency
spread narrows and is estimated at 14, 8, 7 and 5 bps at the 3, 5, 7 and 10-
year maturity, respectively. While highly significant in the short end and robust
across alternative econometric specifications and control variables, the impact of
accounting transparency is not robust and most often insignificantly estimated for
maturities exceeding 5 years. Finally, the effect of accounting transparency on the
term structure of CDS spreads is largest for the most risky firms.

These results are strongly supportive of the hypotheses derived from Duffie &
Lando (2001), and add an explanation to the underprediction of short-term credit
spreads by traditional structural credit risk models.

The results contrast an earlier study by Yu (2005), who analyzes corporate
bond credit spreads using the AIMR analyst ranking of corporate disclosure in
1991 to 1996. He attributes a strongly u-shaped transparency spread with the
largest effect at longer maturities to the theory of discretionary disclosure, where
firms hide information that would adversely affect their long-term outlook.

Liquid CDS contracts are highly desirable when studying the determinants of
the shape of the credit curve. As opposed to corporate bonds, this allows us to

study multiple maturity observations for a given firm at a given day, and maturities

24Including the maturity-matched constant maturity treasury yield in addition to the slope
implies that both are estimated insignificantly. However, coefficients and significance of the
transparency gap are unchanged.
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are equal across firms and fixed through time. Furthermore, technical effects are
known to impact the slope of the credit curve for corporate bonds trading off
par. Hence, findings based on CDS spreads are likely to be more reliable than
studies based on corporate bonds. Our study shows that the term structure of
transparency spreads is downward-sloping in the CDS market across alternative
econometric specifications.
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A Duffie & Lando (2001)

The setup and results on optimal capital structure and default are close to Leland
(1994) and Leland & Toft (1996). The firm’s assets V' are modeled as a geometric
Brownian motion, which is defined on a fixed probability space (€2, F, Q). More
specifically, V(t) = exp(Z(t)) where

Zy = Zoy+mt + oWy, (7)

for a standard Brownian motion W, a volatility parameter o and a parameter m

that determines the expected asset growth rate

_ log[E (Vi/Vo)]

; =m+o%/2. (8)

The firm generates cash flow at the rate §V; at time t and issues debt to take
advantage of the tax shields offered for interest expense at the tax rate . The
debt is modeled as a consol bond with a constant coupon rate C. Hence, the
tax benefits are 0C until default, where o € [0, 1] of the asset value is lost as a
frictional cost. All agents in the model are risk-neutral and discount cash flows at
a constant market interest rate r.

The firm is operated by it’s equity owners, who are completely informed at all
times on the value of the assets V' and choose when to liquidate the firm.?> The
default time is chosen endogenously by the equity owners to maximize the value
of equity, and is given as the first time 7(Vp) = inf{t : V; < Vp} the asset value
falls to the default barrier

(1-0)Cy(r—p)
r(1+7)d ’

Va (C) = (9)

where

Y g T
v = 5 : (10)

- <VB‘?C) > )

25This means that the equity owners have the information filtration (F;) generated by V, where
F: is the o-algebra generated by {V;:0 < s < t}.

The resulting equity value is

oV V(@) VT C
swo =2 - () +0-v%

, (11)
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while the value of the consol bond is

Q- V(@) V \T C
4V, 0) = r—p (VB(C)> Ty

- (VEXO))7

Finally, the optimal coupon is chosen such that the initial total value of the
firm S(V,C) 4+ d (V,C) is maximized.

After issuance, bond and CDS investors are not kept fully informed on the

(12)

status of the firm. They do understand that equity owners will force liquidation
when the asset value falls to Vg, but they cannot observe the asset process V
directly. Instead, they receive an accounting report at selected times ¢, ts....¢; <t
in terms of a noisy estimate of the asset value given by IA/t, where log \A/t and log V;

are joint normal. Specifically,

Y (t) =logV, = Z(t) + U (¢), (13)

a2

where U (t) is independent of Z(t) and normally distributed with mean 7 = —%- =
E (U;) and variance a? = Var(U;). Hence, the standard deviation a of U, measures
the degree of accounting noise. Also observed at each t is whether the firm has
defaulted or not. For simplicity, it is assumed that equity is not traded in the public
market and equity owners are precluded from trading in the credit market.?%

Based on the information available, it is possible for the investors to calculate
the conditional distribution of assets V;. With the simple case of having observed
only a single noisy asset report at time ¢ = ¢, the density g (- | Y}, 29,t) of Z; can
be computed conditional on the noisy observation Y;, a lagged noise-free report zg
and 7 >t Withy=y—v—u, =2 —v and zZ = zy — v, where log(Vg) = v, the
density is shown to be

\/gexp (—J @, z, 20)) [1 — €Xp (%;Etgo)]

9(x [y, z0,t) = - ; = Y (14)
exp (75 — ) @ (W) —exp (75— 8y) @ (—W)
where ) )2
IS (y—2)° (Go+mt—72
J (,% x, ZU) = 2@2 20’2t 5 (15)
a4+ 0%t
Fo = 2a202t ’ (16)

26Hence, the information filtration in the credit market is defined as H, =
o ({Y (t1) s Y (tn) s Lr(vy<sy 1 0 <8 < t}) for the largest n such that ¢, < t.
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61 - ? + O'2t ’ (17)
52 - _51 + 2%7 (18)
17 (& t)?

and ® is the standard normal distribution function. Conditional on survival up
to time ¢, this density gives us the conditional distribution of assets as g(V')/V,
depicted in Figure 1. The conditional survival probability ¢(t,s) = Q (7 > s | Hy)

to some future time s > t is

q(t,s):/m(l—w(s—t,x—y))g(x|Yt,20,t)dx. (20)

7 (s —t,x — v) at time ¢t denotes the probability of the first passage of a Brown-
ian motion with drift m and volatility parameter ¢ from an initial condition

(x —v) > 0 to a level below zero at time s. This probability is known as

l—m(s—t,x —v) (21)
- (x—v)+m(s—1) e 2m(z—v) —(z—v)+m(s—1)
_q>< iy e ) p( = )q>< =D )

A.1 Pricing the CDS

A CDS is an insurance contract against credit events such as the default on a
corporate bond (the reference obligation) by a specific issuer (reference entity).
In case of a credit event, the seller of insurance is obligated to buy the reference
obligation from the protection buyer at par. For this protection, the buyer pays a
periodic premium to the protection seller until the maturity of the contract or the
credit event, whichever comes first. Since the accrued premium must also be paid
if a credit event occurs between two payment dates, the payments fit nicely into a
continuous-time framework.

The present value of the premium payments can be calculated as

T s
E° (c/ exp (—/ rudu) 1{T>s}d3> ) (22)
0 0

where ¢ denotes the annual premium known as the CDS spread, T the maturity

of the contract, r the risk-free interest rate, 7 the default time of the obligor and
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E® denotes the expectation under the risk-neutral pricing measure. Assuming
independence between the default time and the risk-free interest rate, this can be

written as

c/o P(0,5)q(0, s)ds, (23)

where P(0, s) is the price of a default-free zero-coupon bond with maturity s, and
q(0, s) is the risk-neutral survival probability until time s at the time of issuance,
derived in equation (20).

Second, the present value of the credit protection is equal to

EQ(Uf—Rﬁmp<—Awmm0]h<n>, (24)

where R is the recovery of bond market value measured as a percentage of par
in the event of default. Maintaining the assumption of independence between the
default time and the risk-free interest rate and assuming a constant R, this can be

written as

—(1- R)/U P(0,)q'(0, s)ds, (25)

where — ¢'(0,t) = —dq(0,t)/dt is the probability density function of the default

time. The CDS spread is determined such that the value of the contract is zero at

initiation
T T
0=c / P(0,5)q(0, s)ds + (1 — R) / P(0, 5)¢(0, 5)ds, (26)
0 0
and hence .
1-R P(0,5)d'(0,s)d
C(O,T) — _( T) f() ( S)q ( 8) S. (27)
Jo P(0,5)q(0,s)ds
As mentioned, the model assumes a constant interest rate r, implying that
1-R) [ e¢(0,5)d
C(O,T) — _( T) f() € Q< S) 8. (28)
fo e 75q(0, s)ds
Integrating the denominator by parts yields
T _ys 1
rs 07 d
c(0,T) = —r(1 — R) Jy 0 (0, 5)ds (29)

(1 —eTq(0,T) + fOT e 5¢/(0, s)ds> .
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q'(0,s) is found by differentiating equation (20) inside the integral. To ease
notation, we denote b = z — v, g(x) = g (x| Yy, 20,t) and t = 0, implying that a
noise-free report is received one period before. Since g (z) does not depend on s,

we only need to differentiate 1 — 7 (s, b) with respect to s yielding

(1 —m(s,b))  —b 1 (bEms)\T) e
T —UﬂE¢m<2(7W?))— fs),  (30)

where f(z,s) is the first hitting time density of a Brownian motion with drift m

and volatility parameter . Therefore,

d@ﬁ%Z—/wf@ﬁMWM% (31)

and hence

/OTersq'((),s)ds — _/OTers/:of(x,s)g(x)dxds (32)

_ _/:Og(g;>/0 e f (2, 5) dsdz,

again since ¢ (x) does not depend on s. The inner integral fOT e " f(x,s)ds is the
integral of a discounted first hitting time density known from Reiner & Rubinstein
(1991) and Leland & Toft (1996) in closed form as

Gz, T) = /0 e " f(x,s)ds (33)
= exp((—c+2)0) @ (7 (T)) +exp ((—c = 2) b) @ (h2 (1)),

where b 1)
hi (T) = Y (34)

_ (=b+20°T)
ha (1) = 2T, )
=5 (36)

and A

Y= M. (37)

o2

In the end, to calculate the CDS spread we only need to evaluate a single
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integral numerically

c(0,7) = r1—R) *

T~

98)

1_647’];"(1—%(71}—@)) (:c)d:c—f G, Tg(z)dr

B The Accounting Transparency Measure

The basic idea in Berger et al. (2006) is that when pricing equity, investors per-
ceive a firm’s permanent earnings as a geometrically weighted average of reported
earnings and industry average earnings. Investors put more weight on the firm’s
reported earnings when the accounting transparency is high.

Denote Ej,t as investors’ perception of firm j's permanent earnings in year
t, F;+ as the firm’s reported earnings and E7; as the industry average earnings.
Scaling the earnings by firm asset A,; and industry assets A;;, the permanent

earnings perceived by investors is formally written as
= 5 -5
B _ ( Bt ) ( b1y >1 (39)
A A Ari 7

where ¢ € [0, 1] is the weight put on firm-specific information. Taking logarithms

and first-order differences yields

€a=0e;,+(1—0d)er,+(1—10) (ln (M> —In (M» . (40)
Ari Ari-ao

Lower case letters denote the log-growth rate of the variable €;; = In < EE“ ),
Gt—1

E; Erq Ajt )
o= In (=2 = In (==~ ) and %t represents the firm’s share of th
€t Be ) CLt Frig) @ d A, represe ts the s share of the

industry assets. Assuming this share does not change much from year t — 2 to
t — 1, we approximately have

,é/j,t = 56]‘715 —+ (]_ — 5) 6[775. (41)

The equity price P;; is determined by investors’ perception of permanent earn-

ings, and with the assumption of a constant cost of capital p; and a constant
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expected growth rate g;, we have

P, = & (42)

Ky — gj
Hence, a firm’s equity return equals it’s permanent earnings growth rate r;; =
€;+, implying that the idiosyncratic variance of the return must equal the idio-
syncratic variance of the perceived permanent earnings. Idiosyncratic is defined
relative to the industry, and the following relations between firm and industry

returns and between firm and industry earnings, respectively, are assumed

Tt = gj,t =a + BT[’t + 8;7t (43)
ejr = a® +bery + &5, (44)

Finally, using equations (41), (43) and (44), the idiosyncratic variance of the per-
ceived earnings growth equals §* times the idiosyncratic variance of the reported
earnings growth

var(e}) = 52var(5§), (45)

and the measure of accounting transparency ¢ is calculated as the idiosyncratic

volatility of equity returns divided by the idiosyncratic volatility in earnings growth

(46)
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Table 1: Summary Statistics of Accounting Transparency
This table reports summary statistics for the accounting transparency measure developed

in Berger, Chen & Li (2006) and calculated in section 3. Panel A represents statistics
when pooling the measure across firms and years, while panel B displays statistics after
averaging the measure in the time-series for each firm. In panel A, N denotes the number
of firm-years with sufficient data to calculate the accounting transparency measure and
with associated CDS data. In panel B, N denotes the number of unique firms.
N Mean Std.dev. Min 25% 50% 75% 99%  Max
Panel A. Statistics on the pooled transparency measure
890  0.50 0.61 0.00 0.16 0.29 0.60 3.23 5.65
Panel B. Statistics on the time-series average transparency measure
368  0.50 0.57 0.01 0.16 0.30 0.62 284 444

Table 2: Summary Statistics of Major Variables
This table reports averages of key variables across firms and time. The statistics are

presented across the senior unsecured credit rating from Standard & Poor’s. The 5-year
spread represents the overall spread level and is averaged over firms and end-of month
observations. The volatility is calculated at month-end using 250-days of historical equity
returns. The associated leverage is total liabilities divided by the sum of total liabilities
and equity market capitalization. The accounting transparency measure is developed in
Berger, Chen & Li (2006) and calculated in section 3. NR means not rated.

5yr spread Volatility Leverage Transparency

AAA 23 0.29 0.28 0.92
AA 26 0.28 0.21 0.88
A 48 0.33 0.34 0.60
BBB 128 0.36 0.49 0.40
BB 392 0.49 0.61 0.39
B 658 0.74 0.76 0.20
NR 137 0.33 0.31 0.66
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Table 3: Average Correlations Among Major Variables
This table reports the Spearman rank correlation coefficients between the major vari-

ables. The correlations are calculated each month, and the resulting average correlations
are reported. The volatility is calculated at month-end using 250-days of historical equity
returns. The associated leverage is total liabilities divided by the sum of total liabilities
and equity market capitalization. The accounting transparency measure is developed
in Berger, Chen & Li (2006) and calculated in section 3. The senior unsecured credit
ratings from Standard & Poor’s are transformed to a numerical scale, where firms rated
AAA are assigned the highest number, AA the next highest and so forth.
oyr spread Volatility Leverage Transp
Volatility 0.57

Leverage 0.62 0.25
Transp. -0.11 -0.08 -0.16
Rating -0.76 -0.41 -0.55 0.16
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Table 4: Summary Statistics by Credit Rating and Maturity
This table illustrates the distribution of month-end CDS quotes across credit ratings and

maturities. The mean consensus quote across time and firms is found in the first row
for each rating category, while the number of observations and the mean relative quote
dispersion are found in the second and third row, respectively. The latter is calculated
as the standard deviation of collected quotes divided by the consensus quote. Panel
A reports the statistics for unrestricted curves, while Panel B reports statistics for full
curves with an observation at a maturity of 1, 3, 5, 7 and 10 years.

lyr 3yr 5yr Tyr  10yr  Total

Panel A. Unrestricted curves
AAA 24 25 25 33 38 29
34 59 92 66 45 296
0.13 0.13 0.13 0.13 0.13 0.13
AA 24 24 26 29 35 28
146 264 351 297 226 1,284
0.14 014 0.12 0.12 0.13 0.13
A 45 44 48 52 59 50
1,177 1,930 2,136 1,856 1,658 8,757
0.14 0.12 0.09 0.11 0.12 0.11
BBB 131 126 128 127 131 128
1,732 2,568 2,736 2,365 2,234 11,635
0.13 011 0.08 0.09 0.11 0.10
BB 419 407 392 390 368 395
449 702 757 559 567 3,034
0.11  0.10 0.09 0.09 0.10 0.10
B 761 712 658 613 615 672
66 82 87 76 70 381
0.12 0.11 0.08 0.09 0.10 0.10
NR 142 137 137 184 183 154
31 53 55 35 38 212
0.10 0.11 0.09 0.09 0.07 0.09
Total 141 136 133 129 139
3,635 5,668 6,214 5,254 4,838
0.13 0.12 0.09 0.10 0.11
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Table 4: Summary Statistics by Credit Rating and Maturity (cont.)
This table illustrates the distribution of month-end CDS quotes across credit ratings and

maturities. The mean consensus quote across time and firms is found in the first row
for each rating category, while the number of observations and the mean relative quote
dispersion are found in the second and third row, respectively. The latter is calculated
as the standard deviation of collected quotes divided by the consensus quote. Panel
A reports the statistics for unrestricted curves, while Panel B reports statistics for full
curves with an observation at a maturity of 1, 3, 5, 7 and 10 years.
lyr 3yr SyT Tyr 10yr  Total
Panel B. Full curves
AAA 33 44 54 56 61 49
18 18 18 18 18 90
0.14 012 0.09 0.11 0.12 0.12
AA 28 35 39 41 46 38
94 94 94 94 94 470
0.14 013 0.10 0.11 0.12 0.12
A 48 55 60 63 69 59
893 893 893 893 893 4,465
0.14 0.12 0.09 0.11 0.12 0.12
BBB 133 140 143 144 146 142
1,428 1,428 1,428 1,428 1,428 7,140
0.13 0.11 0.07 0.09 0.11 0.10
BB 428 425 413 403 390 412
342 342 342 342 342 1,710
0.11 0.10 0.08 0.08 0.10 0.10
B 690 690 668 642 626 663
50 50 50 50 50 250
0.12 0.10 0.08 0.09 0.10 0.10
NR 210 219 219 231 222 220
12 12 12 12 12 60
0.10 0.10 0.08 0.08 0.08 0.09
Total 148 154 155 155 157
2,837 2,837 2,837 2,837 2,837
0.13 0.11 0.08 0.10 0.11
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Table 5: Estimation of the Term Structure of Transparency Spreads
This table reports the results of monthly cross-sectional regressions when estimating the

gap between high and low transparency CDS spread curves. The coefficient estimates
are averaged in the time-series. T-statistics are reported in parentheses and are based on
the standard error in Fama & MacBeth (1973). d is a dummy variable equal to 1 if the
transparency measure developed in Berger, Chen & Li (2006) and calculated in section 3
in a given year ranks above the median score. mr is a variable that attains a value equal
to the CDS contract maturity 7. The regression coefficient in front of the product dmr
can be directly interpreted as the transparency spread. The volatility is calculated using
250 days of historical equity returns, and leverage is total liabilities divided by the sum
of total liabilities and equity market capitalization. Quote dispersion is the standard
deviation of collected quotes divided by the consensus quote. Full curves are a restricted
set of curves with an observation at a maturity of 1, 3, 5, 7 and 10 years. The monthly
regressions are Spready; = B1ymii + Boymzit + BayMsit + Baygmrit + Bsimioie + Berdmais +
Bridmai + Bgpdmsi + Bogdmzi + Brodmioie + B11¢Volis + BroyLeviy + B13,Qdispis + €4t

* K and *** denote significance at 10, 5 and 1 percent, respectively.
1) ) 3) (4)
Unrestr. Unrestr. Full curves Full curves
my -293.64"7  -299.10  -315.01""  -333.24"
(-11.21) (-12.78) (-11.48) (-13.84)
ms -292.1177"  -297.06"" -312.26"7 -328.17"

(-11.17)  (-12.66)  (-10.78) (-12.54)
ms, -293.64"7  -297.26"" -316.80""  -328.18""

(-10.87)  (-11.94)  (-10.82) (-12.00)
my; -296.34"" -300.50"" -315.20""  -328.85""

(-10.74)  (-11.87)  (-10.36) (-11.74)

mig -295.43""  -300.12""  -311.45""  -327.26""
(-10.37)  (-11.55)  (-9.90) (-11.44)
dm; -22.66"°  -22.35""  -23.56"" -24.31"
(-4.22) (-4.11) (-3.91) (-4.29)
dms -20.047"  -19.987"  -20.52"" -20.94""
(-6.58) (-6.44) (-3.57) (-3.67)
dmjp -13.157  -13.24"  -17.617" -18.18""
(-5.56) (-5.54) (-3.11) (-3.21)
dmy -12.88""  -13.05""  -14.67" -15.78"
(-5.98) (-5.75) (-2.71) (-2.82)
dmig -10.94°  -10.82""  -13.08" -14.06"
(-5.26) (-5.21) (-2.47) (-2.59)
Volatility 805.44""  805.59""  873.06 " 874.86""
(16.50) (16.53) (12.92) (12.99)
Leverage 317.20"" 318.99"" 31571 321.00""
(12.98) (13.14) (11.80) (12.29)
Qdisp -33.37 -122.68"
(-1.07) (-2.37)
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Table 6: Estimation of the Term Structure of Transparency Spreads for
High and Low Risk Firms

This table reports the results of monthly cross-sectional regressions when estimating the
gap between high and low transparency CDS spread curves. The coefficient estimates
are averaged in the time-series. T-statistics are reported in parentheses and are based on
the standard error in Fama & MacBeth (1973). d is a dummy variable equal to 1 if the
transparency measure developed in Berger, Chen & Li (2006) and calculated in section 3
in a given year ranks above the median score. myp is a variable that attains a value equal
to the CDS contract maturity 7'. The regression coefficient in front of the product dmr
can be directly interpreted as the transparency spread. The volatility is calculated using
250 days of historical equity returns, and leverage is total liabilities divided by the sum
of total liabilities and equity market capitalization. Quote dispersion is the standard
deviation of collected quotes divided by the consensus quote. Full curves are a restricted
set of curves with an observation at a maturity of 1, 3, 5, 7 and 10 years. The monthly
regressions are Spreadi; = B1ymiit + BoyMmsit + Baymsit + Bagmizi + Bsymioit + Berdmaie +
Bridmszis + Bggdmsiy + Bodmzy + Brgidmiaoir + 811,V olis + BogLeviy + B13,Qdispis + 4.
Each month, the firms are separated into high and low leverage and volatility groups by
the respective medians. The regression is then performed for each group. *, ** and ***
denote significance at 10, 5 and 1 percent, respectively.

(1) 2) (3) (4) (5) (6)
High Lev. Low Lev. High Vol. Low Vol. High-High Low-Low
mi-mig supp-. supp. supp. supp-. supp. supp.
dm; 22852 -13.31° -33.45"7 -2.91 -50.917  -9.32"
(-3.38) (-1.96) (-3.11) (-1.21) (-3.88) (-2.81)
dms -34.217° 2,01 -25.56""  -7.57" -40.21"7 -5.95"
(-5.90) (-1.26) (-4.24) (-4.38) (-4.02) (-3.30)
dms -22.697"  -1.44 -14.06""  -7.07"" -23.05"" -4.71"
(-5.64) (-0.78) (-2.77) (-3.92) (-2.97) (-2.69)
dmy -21.517°  -3.75° -11.70" -5.157" -22.35" -5.727
(-4.29) (-1.98) (-1.85) (-4.10) (-2.52) (-3.13)
dmyg -14.44" 5977 -7.22 547 -14.61° -6.18""
(-3.22) (-2.40) (-1.32) (-3.73) (-1.73) (-2.88)
Volatility 979.19""  338.10™"  1045.61"" 242.07"" 1150.61"" 200.79""
(14.08) (11.95) (12.61) (8.72) (10.75) (12.86)
Leverage 473.62""  171.83""  423.95"" 122317 582.42""  109.80""
(8.15) (11.15) (11.78) (10.64) (7.98) (13.54)
Qdisp -78.90 2177147 -22.81 -235.41"""  11.49 -145.59""
(-1.47) (-7.29) (-0.47) (-12.22)  (0.18) (-9.34)
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Table 9: The Term Structure of Transparency Spreads and the Yield

Curve
This table estimates the gap between the high and low transparency CDS curves under

various econometric specifications. (1) is a pooled OLS regression with White errors,
while (2) and (3) control for residual dependence by estimating cluster-robust errors
by curves and time, respectively. T-statistics are reported in parantheses. The senior
unsecured credit ratings from Standard & Poor’s are transformed to a numerical scale,
where firms rated AAA are assigned a score of 10, AA a score of 9 and so forth. The slope
of the yield curve is the difference between the 10 and 1-year constant maturity treasury
rates. Panel A displays the results for unrestricted curves, while Panel B displays results
for full curves with an observation at a maturity of 1, 3, 5, 7 and 10 years. The regressions
are Spread;; = B1;mai + Bogmsis + Bggmsit + Bagmrit + Bsymiaoie + Berdmai + Brpdmsiy +
Bgdmsit + Bordmzis + Brosdmaoi + B11:V olie + BropLevis + B13,Qdispis + 14 Rating;: +
BiseSlopei + i *, ** and *** denote significance at 10, 5 and 1 percent, respectively.

Panel A. Unrestricted curves Panel B. Full curves
M @) ) M) @) @)
White Cluster Cluster White Cluster Cluster
mi-mig supp. supp. supp. supp. supp. supp.
dmy -15.487"  -15.48""  -15.48"" -13.937  -13.937  -13.93"
(-2.70) (-2.75) (-2.77) (-2.30) (-2.35) (-3.16)
dms -11.60""  -11.60"" -11.60"" -9.02" -9.02" -9.02"”
(-3.05) (-3.23) (-3.20) (-1.72) (-1.78) (-2.13)
dmsg -6.27" -6.27" -6.27" -6.22 -6.22 -6.22"
(-2.05) (-2.14) (-2.37) (-1.33) (-1.38) (-1.72)
dmy -4.68 -4.68 -4.68" -3.76 -3.76 -3.76
(-143)  (-1.49)  (-2.05) (-0.84)  (-0.87)  (-1.10)
dmyg -2.89 -2.89 -2.89 -1.50 -1.50 -1.50
(-0.91) (-0.95) (-1.23) (-0.36) (-0.37) (-0.42)
Volatility 649.90""  649.90°" 649.90""" 682.60°  682.60° 682.60""
(32.52) (19.57) (9.56) (35.31) (17.12) (7.99)
Leverage 263.517° 263.517" 263.51"" 270.80""  270.80"" 270.80""
(43.31)  (22.04)  (10.83) (34.71)  (15.91)  (10.58)
Qdisp 94907  94.90  94.90" 75.96" 75.96 75.96
(4.18)  (3.09) (2.29) (2.25)  (1.54) (1.13)
Rating -49.387"  -49.38""7  -49.38"" -57.9777 -B7.97TT 5797
(-37.37)  (-20.74)  (-13.66) (-35.79)  (-16.72)  (-13.58)
Slope -0.517"" -0.51""" -0.51""" -0.65""" -0.65"" -0.65"""
(-22.26)  (-11.09)  (-3.19) (-18.99)  (-8.89)  (-2.82)
Cluster - Curve Month - Curve Month

Dummy - - - - - -

45



09°0 09°0 650 650 09°0 09°0 650 65°0 86°0 650 M Py iy
(62°¢-) (¥6°0-) (80°G) (€7°0-) (Le¢)
..90°CLT- 15°09- ..£L769C a1'¥g- L 1108e- dstpd)
(6871) (F971) (9¢721) (L6'TT) (99'71) (¢671) (¥6'11) (¢g'11) (¢7'11) (LT'TT)
L.61°86C ,,.€6'€6C .. ¥T96C ..E8°T6C ,,.8€°GTE  ,.LLCee  ..¥96ee  ,.80Fe¢  ..6TTEE .. FGGTE ogeI0A0T
(2gL1) (6gL1) (¢6'91) (62°971) (99°61) (e861) (90°91) (¢6°61) (L072T) (¥6'11)
L6991L ,,GTLTL .. ¥E6VL . 19FPL ,,.8GC08  ,.€6°'C08 .,91°T98 ,,.0€°098 .. .9VI¥6 ,,.GC'ST6 LTyeIoN
(€T¥) (0z'%) (L8%) (LT%") (gLe-) (10'%-) (10°¢-) (98°2-) (962) (8¢'2-)
LLIC6- 9960 ..89'8- 67’8~ LG9- 899 .69 . .GL9-  ,T60T-  CFEI- dsueiy,
(eLv1-)  (8y'11-)  (0ser-)  (Loot-)  (1261-)  (62%1-) (L¥er-)  (1€01-)  (F2°01-) (L1'8")
LE0VGe-  ,..60°T8C-  ,,.68° 1.8 ,..6T°€9T-  ...LG66T- ,,9G°8CE- . .€L€Ee- . 89608 ,,.09°89¢- ...T6LIE- ydooroyuy

Ajnyewr 18aA-()T

Ajunjewr 1eaA-),

Ajnyewr 189A-g

Ajnyewr 1e9A-¢

SOAIND PIYOLIISIU() 'Y [oUR]

Ajnyewr 18oA-T

"AfoArpoadsar ‘“yuoored T pue ¢ ‘()T 1@ 90URIYIUSIS 9JOUOD 4.y PUR ., ‘, PUR ‘sosoyjuered ul pojrodar oIe SIOLO prepue)g
Bz HdsipPV g + FaaT g + 1o A g + Fdsupa g + 10 = Fppoudg ore sse[d Aj1mien yoes I0j SUoIssaIdor ATjuout o], "sIeak ()] pue
2 ‘G ‘e ‘T JO AJ1IMJeU ® € UOI)RAIOSCO UR YITM SOAIND [T JOJ SINSOI SAR[ASIP ¢ [oURJ O[IYM ‘SOAIND POJOLIISOIUN J0] SHNSI oY) SAR[dSIp Y
[PuRJ "oj0nb SNSULSU0D oY) AQ POPIAIP S930ND Pojod[[0d JO UOIIRIASD pIepUR)S oY) ST UOISIddSIp 9jon{) -uorjeziejides joxrewr A3mbo pue
SOII[IQRI] (€309 JO WNS oY) AQ POPIAIP SOII[IQRI[ (€10} ST 9FRISAS] PUR ‘SUINYDI AJNDS [ROLIOISTY JO SARD ()GZ SUISN POJeNIRD ST AJI[IJR[OA
9], "¢ UOI}09s Ul paje[no[ed pue (900z) I'T 23 WY ‘10810g ul podolossp st aInseowr Aduoredsuel) Surpunoosoe oy, ‘(€L6T) UIRGORIN
29 ewreq Ul JOLId PIBPURIS 9} UO Paseq oaIe pur sosoyjuated ul polrodol oIe SOIISI)e)s-J, "SOLIOS-OWI) O} Ul POSRIOAR OIR SO)RUIIISO
JUSIOLFOO0D O, "UOIJR[OSI UI SSB[O AJLINJeW [[ORO JUIZA[RUR UOUYM SUOISSOISOI [RUOIFOS-SSOID A[UIUOW JO Ss}Msol oY) s310dol o[qe) sIyJ,

sasse[) AjLInje]\ Paje[OS] UO SUOoIssaiI3ay] YjrogoeA 23 eweq :0 9[qelL

46



¥9°0 ¥9°0 €9°0 €9°0 79°0 79°0 €9°0 €9°0 19°0 z9°0 A Py 1Ay
(eg¢-) (01°1-) (gL¢) (95°0-) (€9°2-)
...86'86T- 16°92T1- ...0V'esy 18°99- ...0E 89~ dstpd)
(L¥¥1) (g8°€1) (eger) (96°¢T) (00°€T) (L6°2T) (FL11) (61°1T) (68°6) (1€°6)
L.€960¢ ,,.96'C0¢ ...LeTee . .evoce  ,,.69°8CE  ,.16°0FE ., €TTIEE  ,..€GL€€  ..6971CE ,,.69°0T€E SELAENGlY |
(Le€1) (zeeT) (9z°¢1) (1€721) (e9e1) (egeT) (8T°€T) Fren FP11) (82'1T)
..69°T6L  ,,08°06L ,.¥T0€8 ..T8TIS ,.EEVLS  ,.T6°TLS ..€6°086 ,..€0°206 .. .FT'S96 ,,.1C996 LymTyeon
(8L¢-) (IR (12°¢) (802-) (zLe-) (L6'7-) (18°¢-) (99°¢-) (¢T%-) (99°¢-)
LG8 LT-,.06'LT-  ..9T'¢l-  ,6Tel-  ,.@8'81-  ,,.6L61- 0802 ..2€Te-  ..60€  ,.807C dsuedf,
(9¢'¥1-)  (g9°01-)  (8T%1-) (1271  (91%1-)  (e0%1-)  (¥8¢1-)  (0z01-)  (€2°0T1-) (e8°L-)
..80°G8z- . 68260~ ,..8G'808- . L V'€6C- . .FCI€E- ,.99°€Le- . 88'8GE- . FCLVE- ,,.807TSE- ., LS TIE- 1ded1oquy
Ajungjewr 1eaA-()T Ajunyewr 1eaAh-), Ajunjewr 1eah-g Ajunyewr 1eoA-¢ Ajunyewr I1BoA-T
soAInd [N g [Purd

"AloAr100dsor “quedtad T pue G ‘(T 1@ 90URIYIUSIS 9J0UAD .. PUR

¢
k% ok

N34+ UdsipPg + PaaTH g + Hjo AT + Hdsupa g 4+ 10g = #ppoudg ore ssed £)Injen yoesa I0J SUOISSAISOI ATYIUOW 91 ], "SIedk ()] pue
2 ‘G ‘e ‘T JO A1Imjew ® Je UOI)RAISSCO UR YIIM SOAIND [[NJ I0J SINSOI SAR[ASIP { [oURJ O[IYM ‘SOAIND PIOLIISOIUN JOJ SHNSI oY) SAR[dSIp Y
[ourd -oj0nb SNSUSSU0D Y] AQ POPIAIP $930ND Pa1dd[[0d JO UOTIRIASD PIRPURIS oY) ST UoIsIodsIp ajon) -uorjezijeirdes joxrewr A3mbo pue
SOTJIIQRI] T80} JO WNS 97} AQ POPIAIP SOIM[IQRI[ (€109} ST 9FRIOAS] PUR ‘SUINOI AJNDoO [ROLIOISTY JO SARD ()GZ SUISN POjenoI[Rd SI AJI)e[OA
O[], "¢ UOI09s Ul paje[no[ed pue (900z) I'T 23 WYY ‘108Iog ur podoeAsp ST aInseswl Adusredsuel) Surpunoocoe o], “(€L6T) [IOGORIN
29 ewreq Ul IOLId PIRPURIS 9} UO Paseq oIe pur sosoyjuared url pojrodol oIe SOIISI)R)S-T, "SOLIOS-OWII) O} Ul POSRIOAR OIR S9)RUIIISO

JUSIOIJO0D ST, "UOIJR[OST UL SSB[D A)JLINJeUW [oes SUIZATeUur USM SUOISSIISAI [RUOI}I9S-SSOID A[IUOU JOo s)nsal oY) syrtodol a[qey SI T,
(-yu02) sesse[) AjLMje]\ Paje[OS] UO SuoIssaI3ay] Yjragoe]A 7y eureq :0T O[qRL

47



79°0 79°0 79°0 79°0 €9°0 09°0 650 19°0 650 650 A lpy 1ay
(9g°¢-) (L1°1-) (0g°¢) (89°0-) (20°8-) (ge7¢-) (96°0-) (10°¢) (67°0-) (eg°¢-)

6LTIe-  €8TeT-  ,..L9°GTY 69°6L- ,.6C€8T- LCT9LT- 0029- ,..07'€92 61 LT .. V6'9VE- dsipd)
(8L€T) (6L€T) (8621) (F0°11) (¢z'6) (eL¥1) (6L1T) (FL¥T) (ce'11) (0L0T)

..G8°008 . FTLIE ,,.CTLEE  ,.69°€EE .. VT'SOE ..68°76C ..8L°06C . .6VFEE . .COTEE . .9CLIE ogeI0A0T
(9z°€1) (1%21) (Lz€T) (1T°€1) (LT11) (FG°LT) (08°91) (FL61) (06°GT) (L8°1T)

..€098L ,.88°018 ,.96'698 ,.9.°T06 . TELV6 L.6TCTL  ,.96'€VL ...60C08 ...69°898  ...6£'8C6 Ly1mye[on
(e1%-) (¢2°¢-) (e7°9-) (68°%-) (cg°¢-) (¥L9) (¢1°2-) (¥1°6-) (09°9-) (eev-)

Lee'Te- 86T ,,.00€e- . 8VLe- . T6°6¢- L6892 €69 IT°0C-  ..€LLT  ...69°9¢- dsuexr,
(ez01-)  (Lg110)  (9°eT) (59°6-) (gg°L-) F0'11-) (¢8'6-)  (1F¥1-) (2001~ (16°L-)

L60°9VC- . IF°€8C-  ...€8°09¢- ,..01°€EE-  ...L9°G6T- LI8'Tee- L ¥9ese- L,.69°008  L,.€9°91¢- . .£T°T0¢- 1dooroyuy

Iedh-01 Ieah-), Iedk-g Iedh-¢ IedA-T Iedk-0T Ieok-), Ie9A-C Ie9A-¢ Ie9A-T

SoAIND [N g [oued

SOAINO PIOLIsaIu) 'Yy [Pued

"AToAryoadsar ‘quediad |
pueR G ‘(0T IR 9OURDYIUSIS DJOUID 44y PUR 4 ‘o H3 4 HdsipPHIg + HaoTg + Mo A7y + Hdsuvn.a [1Tg 4 10g = #pooudg ore ssed Ajumient
0®9 I0J SUOISSOIFaI A[JUOW YT, SIRSA ()] PUR J, ‘G ‘¢ ‘T JO AJLINJRW © )R UOIIRAISSCO UR M SOAIND [[N] I0J s)nsal sAe[dsip ¢ [pued
A[IYM ‘SOAIND POJOLIJSAIUN I0J SYMNSSI ) SAR[ASID Y [ouRg "9j0nb snsussuod oY) A PapPIAIP $9j0nb Pajos[[od JO UOIIRIASD PIepUR]S aY)
st uotstadsIp ajond) -uorjezifejides joxrewr Aymbs pue SoIqRI] @10} JO WNS 9} A POPIAIP SIIIRI] [R)0) ST 9SRISAS] PUR ‘SIINISI
Aymbe 1eo1103sTY JO sARp ()Gg SUISN Paje[noed st AN[IIe[oA oy ], ‘Aousredsuer) (1SomoO[))soySIy [IIM WLIY oY) 0) POUSISSe SI IeaA USAIS ® Ul
(0)T Jo 21008 pouLIOjsURI} Y “[T‘()] [RAI9JUI JTUN O} UO SUOIIRAIISO podeds AJuoAd 0} pouLiojsuel) A[juenbosqns st oamseowr Aousredsuer)
9], "¢ UOI}09s Ul poje[no[ed pue (900z) I'T 23 U9y ‘10810g ul podolossp st aInseowr Aduoredsuel) Surpunoosoe oy, ‘(gL6T) UIRGORIN
29 ewe] Ul IOLI® PIRPURIS S} UO Paseq aIe pur ssssyjusred ur psjrodsl aie SOIISIJRIS-T, "SOLISS-OWII) 9} Ul PISRISAR IR S9)RUII)SO
JUSIOLFOOD O, "UOIJR[OSI UI SSB[O AJLINJeW [ORO JUIZA[RUR UOUM SUOISSOISOI [RUOIFDOS-SSOID A[UIUOW JO S}MSol oY) s310dol o[qe) sIyJ,

s8unjuey Adouoredsued], uo pasegq sosse[) A}LINJE\ POJe[OS] U0 SUOISSaISIY YlogoeN 2y ewreq 1T °[qeL

48



8T°0 020 9T°0 P10 9T°0 650 09°0 €9°0 z9°0 z9°0 A lpy 1ay
(8G°L-) (69°9-) (£8°7-) (or9-) (16'2) (75°0-) (90°0) (zL2) (18°0) (007-)
LLL6'68T- . LTL8T- . 90°C¢ET- . L9°0LT- . .ZF'98T- 76°€L- 976’8 ,.LL'S6T G6'€eT  .,.06'€6G- dsipd)
(ee01) (0g'01) (68°01) (9¢°01) (08°9) (¢82) (€2°8) (F1°8) (g8°9) (929)
LLLGLTT L Fe66 L 8816 ,,.G8°G0T  ,..08°09T LLVL0G . GY'88C L U8'8FC ..8TTT9  ...80°G79 EEIAGNEY |
(zLg) (FS1T) (8¢°2T) (L6°L) (e¢2) (16'6) (eTo1) (eL0T) (8¢°01) (L¥°01)
LL10208 L GT'TIC ,..69°908 L. 0T'SLT . L¥'62T LLOLZ0T L F'820T  ..6°€CIT ...0018T  ...9°€6TT Lymye[on
(18°1-) (81°¢-) (82'1-) (62°2-) (6€°0-) (Le6) (19°¢-) (90°8-) (09°6-) (gg¢-)
29TT- LG9 09°¢- G0 L- TLe- ..6899- . ¥80L-  ,,.6089- . 8L€8- .. .T066 dsueiy,
(207 (9¢°2-) (¥6'2-) (e1'1-) #9'1-) (e6721-) (8L6-) (071" (86°6-) (02°97)
6v'L-  ,.0C€T- ,,.LLTC P1eT- 18°2¢- 68697 .. .68C°9FG- ,,.9G°€9G- .,.60°€F9- .,.67'6.G 1dooroyuy
Iedk-0T IedA-), Ie9A-G IeoA-¢ Te9A-T Iedh-(1 Ied4-), Ie9A-C Ie9A-¢ Te9A-T

A)T[1)R[0A MO ‘OFRIOAD] MO "¢ [oURJ

AI[19RI0A ST ‘0FerIaAs] YSIH Y [PuRd

SWII] MSTY MO pue YSIH pue sosse[) AanjejN pore[os] :ZI °[qel

"AToAryoadsar ‘quedrod T pue ¢
‘0T 7R QOURDOYIUSIS 9JOUP .\ PUR . ‘, “AI[IIR]OA MO[ PUR SFRISAS] MO] [IIM SULIY I0J ST ¢ [oURJ o[IYM ‘AI[IIR[OA [SI B PUR 9FRIOAI]
USIY © Y10Q [YIIM SULIY UO UOISSAISOI o) SUTUUNI USYM S NSaI o) sAR[dSIp Y [oqed “sueipawr oA110adsor o) Aq sdnors Ayrmeos pue
98e10A9] MO] pue YSIY ojul pajeredas are SULIY o) ‘Tpuowt yoer] "#3 + H#dsip®H?g + Haa* g + #jo A ¥y + Hdsuva g + 09 = #pooudg
oIR SSB[D AJLINJRW [OBD I0J SUOISSOIS0I AUJUOW oY, 910Nb SNSuosuod oy} AgQ PopIAIP Sojonb pojod[[od JO UOIIRIASD pPIePUR)S o) SI
uotsIodsip ojon{) ‘uorjezirejided joxIewW A}Mbo pue SOII[ICRI] [€10} JO WNS oY} AQ POPIAIP SOII[IRI] [83107 ST 98RIOAI] PUR ‘SUINJOI A}nbo
[eOLI0)STY JO sAep ()GZ Sulsn poje[nored st AJ[Iye[oA oy, ‘Aouoredsuer) (1somo[)ISoySIY YIM ULIY 9Y) 0 PougIsse ST Ieak UoAld ' ul (())T
JO 9100s pauLIojsuRI} Y “[T‘()] [RAIOIUI JIUN B} UO SUOIJRAIISO Padeds A[UeAd 0) pauLiojsuel) A[juenbesqns st einsesw Aduaredsuer)
9, ‘¢ UOI}D9s Ul Paje[no[ed pue (900g) IT 2y U8y ‘Iedlag ul pado[easdp Sl ainseswr Aduaiedsuer) Juryunoooe oy, (£L61) YIOORIN
29 ewreq Ul JOLID PIBPUR]S O} UO poseq oIe pur sosoyjuoted ul polrodol oIe SOIISI)e)s-J, "SOLIoS-0WI} o} Ul POSRIOAR OIR SO)RUUI}SO
JUSIONFO0D O, "UOIJR[OSI UI SSB[O AJLINJeW [ORO JUIZA[RUR UOUM SUOISSOISOI [RUOIFDOS-SSOID A[UIUOW JO s}MSol oY) s310dol o[qe) SIyJ,

49



89°0 89°0 69°0 89°0 L9°0 89°0 89°0 69°0 89°0 L9°0 A Py 1y
- - - - - - - - - - Awrwmn
- - - - - - - - - - hELRl (9
(8ggr-)  (66'T1-)  (8L6-)  (GLL-) (96°9-) (eTv1-)  (8e'gr-)  (8L°€¢1-)  (60°€T-) (¥6'6-)
LLLT9%- 690G 086G 1609~ ,,.29°GG- LLLT9%- 690G 086G .. 16°09- ,,.29°GG- Suryey
(17'1-) (91°0-) (e1€e) (0€°0) (6L7") (¢8'1-) (£2°0-) (16°¢) (¥2°0) (L¥¢)
16°80T- eres L. V6 TP Gv'9z  ,..09°0G€" 16'80T- er'es L. V6TV Gy'9z  ,..06°0Gg-  "dsIp ajonp)
(929) (91°9) (¢19) (ze) (80°¢) (eze1) (Lter)  (ee11) (08°6) (z1'8)
..6901¢ ,..L0%Cc .. ve'8€c ..9TFeC ,.16'81C ...690T¢ ,,.L0GcC .. FE'8€C ,..9TVEC ...16'81C ogeIaAaT
(92'9) (00°2) (L6°G) (LL7) (9z°¢) (67'11) (ogo1)  (8z'11)  (FOTT) (59°6)
LV00L9 L7669 . 9%°8VL .. 0V'T8L . LTTIS LV00L9 L7669 . 9%°8VL .. 0V'T8L . LTT¥S £yyetop
(FL1-) (1z1-)  (8L17)  (2L1) (96°1-) (#8'1-) ve'1-)  (6gc)  (gge) (0¥'2)
1T LT- 60CT-  F9LI-  LETE-  ,.06FC- 1T LT- 60CT-  .F9LI-  .LETC-  ..06FC- “dsuely,
(12%) (LeF) (8¢2) (86°1) (L8°T) (68°¢) (81°9) (18°¢) (65°¢) (62°¢)
LIeege €008 L6T°LFT  L08'GLT  LL8'SGT LIeege L ev00e L, 6T°LFT L, 08°GLT . L8'SGT 1deorouy
Teak-01 Teak-), Teak-g Teak-¢ Teak-T Teak-01 Teak-), Teak-g Teak-¢ Teak-T
IN-d [PV g oued IN-d 'V Pued

PoInodsun I0Tuas oY T, *[T°0] [RAIOJUI JIUN Y} UO SUOIJRAISS(O padeds A[UoAs 0) pauLIojsurI) A[juenboasqns st omseowr Aouoredsuer) oy, ¢
UOI109s Ul Paje[noed pue (900z) I 23 Uy ‘108I10g ul pado[oAdp sI aImseowl Aousredsuel) Surjunodoe oy ], ‘sesoyjuered ur pajiodor ore
SO1)S1IR)S-], "SO[qeLIeA AWIWNp AJIUOW SUIPN[IUL I93Je ‘A[oA1300dsal ‘SIOLID ISTIOI-I9)SN[d PUR YA\ 9 Ar[dSIp J pue f [PuR Yjuowr
Aq PaIe)sn[d SI0118 pIepur)s s310dal (] [PURJ [IYM ‘SIOLI® PIRPUR)S 9IYA\ )M UOIssaIdal §T(O) pojood ® st ) [oued "(000g) preuiog 2
[[PURQIRQY A SUOIIDVS-SSOID O} U0oM]a( doUapuadop ® 10J pajsnlpe SI0110 pIepue)s [Iogor]y 23 BuIe] o) s310dol ¢ [ouRJ PUR ‘SOJRUIIISO
YjogoeIN 23 eure;q o) s310dol y [ouRd 'SUOIIROYIAAS DLIJOUIOU0Id SNOLIRA SUISTL UOIJR[OST UL SSR[D A)JLIMJRUI DR SOZA[RUR d[(R] SIYJ,

‘Aoa1poadsar ‘quootod T pue ¢ ‘()T 1@ 90URDYIUSIS 9JOUDD 4.y PUR L ‘4
B3+ Mhu0y g + FdsipHV g + FaaT g 4 #jo A g + Fdsuv.a 11 g +10g = #ppoudg ore suorsse18el ATyiuow oY, ‘Y}I0J OS PUR @ JO 9108
R YV ‘0T JO 9100S ® POUSISSR oIe Y POJRl SULIY 0IoUM ‘D[RS [ROLIOWINU ® 0} POULIOJSURI) oIR §,I00J 23 PIRPUR}S WOIJ SSUIJRI JIPOID

suoryeoyadg JLI}9UWIOU0I ] SAIJRUID)Y PUE sasse[) AjLImje[\ pare[os] :€T 9[qel

50



¥9°0 ¢9°0 ¢90 ¢90 8¢°0 ¥9°0 ¢90 ¢90 19°0 860 A py

- - - - - - - - - - Awrumn
Lugoz Q@QOE QQQOE QPQOE QQQOE - - - - - M@umﬁﬂo
(16:61-)  (6291-)  (89°91-) (19°¢1-)  (0€6) (og'21-)  (gTer)  (g081-)  (9%°¢1-)  (SP'TT-)

L1€96- L T€69- ,..68°C9- L..8L°6G  ...€9°0G- L1€96- L T€69- L..68°C9- L.8L°6G-  ,..€9°0G-  Suney

(88°2) (10°0) (LT%) (tee)  (¢6T) (L1°¢") (10°0) (cL2) (68¢) (66T
..,96°G9T- LU0 ,,6TL29  ,L8°T6T  LLLLOT- ..,96°G9T- L0 .62 ,,L8°T6T ,LLLOT- dsipd)
(8T'T1)  (99°01) (vao1) (75°6) (12°'8) (¢8'91)  (c091) (¢oo1)  (9%1)  (¥ger)

LJILeve ,,.86°65C  ,,,00.8C ,,.96'G8C ,,.8T°0SC LJILeve .89°65C  ,..00°.8C ,,.G6'GST  ,,.81°08¢  98eiond

(L9°'8) (ze's) (62°8) (L1'8) (8T°2) (coL1)  (20L1) (8e'21)  (6121)  (99°%1)

L IT'86G  T0'88G ,,.€6°029 ,,.€8°97L . . FGTES L IT8GE L TO'S8SG ,,.€9°029  ,,.€8°92L .. PGTES  Ame[op

(61¢)  (96C) (99°¢)  (o1e)  (89°¢) (cre) (6671 (Lrz) (1) (99°2)

LTSt LLPST- 88T AT- L T98T- .. .ST6T- Jbeer- L LpeT- Le8°.T- L 19'8T- 8763~ dsuedy,

(L6°6) (90°6) (6£°¢) (822) (1€°71) (z06) (z8°L) (89°¢) (eg°€) (96'1)

LLIT'€GT L 6TF€C L.GE'TIST  ,.6G°LET 0698 LLIT'€GT L 6TF€C L.GETTIST . 6G°LET 0698 1deorouy
Ieak-(OT Ieah-), Ieak-G Ieak-¢ IeoA-T Ieak-(OT Ieah-), Ieak-g Ieak-¢ IeoA-T
.prm#LO Q ﬁwgﬂmnﬂ wﬁﬂg U ﬂwﬂdnﬂ

‘AloaT100dsar “quedrad T pue ¢ ‘O] 1@ 90URIYIUSIS 9)0UdD ., PUR . ‘4
a3 Hhuoy g + FdsipH g + HaaT g 4 #jo A g + Fdsuv.a 11T 4+ 10g = #ppoudg o1e suorsse1dal A[yjuont oY ], ‘}10J OS PUR @ JO 9108
® YV ‘0T JO 9I00S ® POUSISS® 818 YV PRI SULIY 9I0UM ‘9[RS [ROLISWINU B 0} POULIOJSURI) oI S, 100 29 PIRPULRIG WOIJ SSUIIRI JIPIID
paInoesun Iotuss o], *[T°0] [RAIDIUI IUN BT[} UO SUOIIRAIISCO Padeds AJuoAs 01 pauLIojsuel) A[juenbasqns st aImseatl Aouaredsuel) oy, ‘¢
UOI109S Ul paje[noed pue (900g) I 23 Uay) ‘108Iog ur pado[eAdp SI ansesw Aousredsuer) Surjunodoe oy J, ‘sesoyjuered ur pejiodor are
SOT)SIIRYS-T, "So[qrLIRA ATIWND AJJUOUW SUIPN[OUL Jo}Je ‘A[OA1}00dSoI ‘SIOLID JSNOI-IdISND PUR YA O} AR[dSIp g pue ff [ouRJ Yiuow
Aq po19)sn[d SI01I0 pIepue)s sp10dol (I [oURJ O[IYM ‘SIOLID PIRPUR)S DA\ M UOIssaI8al GrJ() pojood e st ) pued *(000z) preulag 2
[PuURqIRQY A SUOI}I9S-SSOIO 9} UooMId( 9ousepuadop ® 10J pajsnlpe sI0110 pIepur)s Ylogory 23 vwe o) siiodal  [ouRd pur ‘So)eurso
IogoR 29 e oY) siiodol ¥ [oued ‘SUOIJROYIoads OLIJOUWIOU09 SNOLIRA SUISTL UOIJR[OST Ul SSB[O AJLINJRW [ORO SOZATRUR S[(R} ST,

(yu02) suoryesyroadg OLIJPWIOUOIY SAIJRULIDI[Y PUe Sasse[) AJInje]\ paje[os] €T 9[qe],

o1



290 99°0 290 990 ¥9°0 290 99°0 190 G9°0 790 A by

WO\ YOI YO YO YIUOIN YIUON YO YO YO  uoly  Awum(g
QQQOE QQQOE QQQOE QQQOE QHQOE - - - - - H@@@SMO
(cr21-) (31210 (01°91-)  (687C1-)  (L9°%) (¥g91-)  (¢v91-)  (9091-) (1T%1-) (6201~
687G . 80°LG- ,..6C°LG ,,.G9LG- . .GL'S- 687G . 80°LG- ,..6T°LG ,.G%LG- .. .GLSP-  Suney
(09°1-) (01°1) (L2°9) (vee) (181 (99°'1-) F2'1) (88°2) (LLre) (L1
92'98- gel8  2T¥99 . VL69T  LETVI- ,02°98- ceL8  L.TT¥99  ..VL69T  LETVI- dsipd)
(9g'er)  (Loer)  (soer)  (¢zor) (64'8) (Le21)  (0g91)  (zozr)  (gogr)  (g8€T)
LLYTYe .9€°69C  ,,.G8°28C ,,.06'6LT ,,6L°GLT LAveve  ,,.9€'66C  ,,.G8°.8C  ,,.06'6LC ,,,6L°GLE 9SeIerd]
(L8°8) (L¥'8) (€9°8) (¢2'8) (L1°2) (8¢91)  (z6'¢1)  (z991r)  (9191)  (I8°€T)
LETTO9 69969 ,.29°289 . .G6'9LL . €L°T6S LLETT09  ,,.699€9 ,,.T9°L89 ,.G69LL .. .€LT68 AIyeiop
(¢rz)  (881-)  (682)  (102)  (16'C) (6e1-)  (ez1)  (ev1)  (621)  (LTT)
VT 6 86’8~ .88°0T- _FETII- .. LT V3 6- 86'8- 88°0T- ve11- L L3Tg-  dsued,
(L9°9) (veq) (gLe) (17°2) (er1) (82°8) (F0°L) (€9°%) (449 (19°T)
Lyeve . 1eeee L G8°L8T  L.20°CeT 9972 Lyeve ,,18€ee 98061 L. T0°TET 997,  1dedroquy
Ieak-(OT Ieah-), Iedk-g Ieak-¢ Ieoh-T Ieak-O7 Ieak-), Iedh-g Ieak-¢ Ieak-T
p@pmsﬁo ﬁ.H BQ@& @ﬁﬂg mm ﬁwgﬁmnﬂ

‘AloAT100dsar “quedrad T pue ¢ ‘O] 1@ 90URIYIUSIS 9)0UdD ., PUR . ‘4
a3 Hhuoy g + FdsipH g + HaaT g 4 #jo A g + Fdsuv.a 11T 4+ 10g = #ppoudg o1e suorsse1dal A[yjuont oY ], ‘}10J OS PUR @ JO 9108
® YV ‘0T JO 9I00S ® POUSISS® 818 YV PRI SULIY 9I0UM ‘9[RS [ROLISWINU B 0} POULIOJSURI) oI S, 100 29 PIRPULRIG WOIJ SSUIIRI JIPIID
paInoesun Iotuss o], *[T°0] [RAIDIUI IUN BT[} UO SUOIIRAIISCO Padeds AJuoAs 01 pauLIojsuel) A[juenbasqns st aImseatl Aouaredsuel) oy, ‘¢
UOI109S Ul paje[noed pue (900g) I 23 Uay) ‘108Iog ur pado[eAdp SI ansesw Aousredsuer) Surjunodoe oy J, ‘sesoyjuered ur pejiodor are
SOT)SIIRYS-T, "So[qrLIRA ATIWND AJJUOUW SUIPN[OUL Jo}Je ‘A[OA1}00dSoI ‘SIOLID JSNOI-IdISND PUR YA O} AR[dSIp g pue ff [ouRJ Yiuow
Aq po19)sn[d SI01I0 pIepue)s sp10dol (I [oURJ O[IYM ‘SIOLID PIRPUR)S DA\ M UOIssaI8al GrJ() pojood e st ) pued *(000z) preulag 2
[PuURqIRQY A SUOI}I9S-SSOIO 9} UooMId( 9ousepuadop ® 10J pajsnlpe sI0110 pIepur)s Ylogory 23 vwe o) siiodal  [ouRd pur ‘So)eurso
IogoR 29 e oY) siiodol ¥ [oued ‘SUOIJROYIoads OLIJOUWIOU09 SNOLIRA SUISTL UOIJR[OST Ul SSB[O AJLINJRW [ORO SOZATRUR S[(R} ST,

(yu02) suoryesyroadg OLIJPWIOUOIY SAIJRULIDI[Y PUe Sasse[) AJInje]\ paje[os] €T 9[qe],

52



€90 €9°0 G9°0 €9°0 650 ¢9'0 €9°0 G9°0 290 650 A Py
- - - - - - - - - - Awrn g
QQQOE JQQOE QPGOE QPQOE QGQOE - - - - - ,prwﬂ:o
(0¢)  (o0e)  (81¢)  (99T) (LFT) (6e6-)  (e16)  (296-)  (szs)  (g8L)

LLe0- L T190- .L90-  ,.690-  ,.€L0- LLleo- 190-  ...90-  ,..690- ,.€L0- odorg
(o'91-)  (99°91-) (g991-) (erer-)  (0g'%) (8¢'21-)  (16°21-)  (9181T-)  (OW'GT-)  (6E°TT-)

€896~ V6% 0819 . T0°6G . .6667- €896 PE'6G-  ,.98°T9-  ,.T10°6G- ,..666F-  Sunmey
(¥6°1-) (FL0) (16'%) (oze)  (012) (91°2) (88°0) (F0°8) (ogz) (60

6G7CTT- 6209 ,,.8G°CV9 ,.EVSVC  ,.T9TLI-  ,.6GCTII- 6209 ,,.8G°CV9 ,.EV'SVT .. T9TLI- dsipd)
(toer)  (og1r)  (Let1)  (TT°0T) (€9'9) (cr21)  (ggor)  (2891)  (98%1)  (L9°€T)

LLI€She 8919 L. F0'88T  ,,.T3S8T  ...6L°08C LLIesve ,.89°19¢ L, F0'88C ., 0G°G8C  ,,,6L°08¢  9FvIond]
(¢9'8) (0£'8) (ge'8) (01'8) ¥12) (2721)  (zrer)  (goer)  (62°21)  (127%1)

LLLe0LS  GTT09  ,,.2T9€9  ,,.T6°TVL .. LT°TGS LLLG0Le 68109 ,,.TT9€9  ,,.T6°TFL  ..LT°CG8  Apeiop
(162  (69¢)  (1ee-)  (182)  (F¥'¢) (zoz) (681 (902)  (98°'1-)  (19°¢)

LLETVT- LEPVT- L.€99T- .68 LT~ ,.V1'Se- LETVT- EPVI- L.€99T-  €eL1- L pT'Sg-  dsuedy,
(¢6701)  (zzor) (91°6) (¢6°9) (9z27%) (8F¥1)  (FPer)  (¢eT1) (e1'8) (€¢'9)

LOV68¢ . 9F°08¢ . 6LTVE ,.0€°66C . 8T€9T LOV68¢ L OV°08¢ . .6LTFE  ,,.0866C ,.8¢€9¢ 1deomoqug

Iedk-01 IeoA-), JTeak-g Ieak-¢ Ieak-T Iedk-07 IeoA-), Ieak-g Ieak-¢ JTeak-T

sy g pPurd

QUM "V [PUed

9YJ, "Y)}IOJ OS PUR G JO BI0JS B Y ‘(] JO 91008 ® POUSISSR oIk VY POJel SULIY aIaUM ‘9[RS [ROLISWINUT B 0} PIULIOJSURI) dIR S 100 29
pIepue)g WOIJ SSUIIRI JIPAID PAINDASUN IOTUSs o, ‘[1‘(] [RAIDIUI JIUN BY} UO SUOIJRAIISO paoeds A[UaAe 0} pauriojsurl) AJjuenbasqns
St aanseowr AousredsurI) oY, "¢ UOIJOdS Ul PIjR[NO[Rd pue (9()(g) I'T 2 Udy)) ‘Ie81ag ur podopasp ST ansesw Adusredsurr) Surjunoooe
oY, "sesoyjuered ur pajrodal ore SOIISIIRIS-T, "YIUOW AQ POISISTI[D SIOLI® pIlepur)s s110dol ¢ [oURJ S[IYM ‘SIOLIO PIRPURI)S 9ITYA M
UOISSeI8aI G pofood ® ST Y [ourg SUONROIYSdS OLIJ9UWIOU00d SNOLIRA FUISTL UOTIR[OST UL SSB[D AJLINJRUL [OR SoZATeUR 9[qe) SIYT,

"AToa1yoadsar ‘quediad T pue ¢ ‘0T
e 9OUROYIUSIS 9JOUDD 44y PUR 4 ‘4 3 4 Hado)gg + Phuyvy g + HdsipdHVg + HaaT*g 4+ #o A*eg + Pdsuni g + 0g = *poaudg
9Ie SUOISSOISoI ATIUOW O], 'S9jel AIMSeal) AJLINJEU JURISUOD Iedk-T pue ()] U} USdM)O( dDUIIP Y} SI 9AIND PIAIA oY) Jo ado[s

9AIN)) PIOIX 93} pue sasse[) AjLInjye]\ pajye[os] :FT 9d[qel,

53



Figure 1: Conditional Asset Density
The figure illustrates the conditional asset density for varying accounting precisions,
reproducing the base case in Duffie & Lando (2001). The tax rate § = 0.35, volatility
o = 0.05, risk-free rate r = 0.06, drift m = 0.01, payout ratio § = 0.05 and default cost
a = 0.3. The coupon rate C' = 8.00 and the default barrier Vg(C) = 78. A noise-free
asset report V(t — 1) = V(t — 1) = 86.3 is assumed together with a current noisy asset
report V(t) = 86.3. The standard deviation a is assumed at 0.05, 0.1 and 0.25 and

measures the degree of accounting noise.
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Figure 2: CDS Spreads for Varying Accounting Precisions
The figure illustrates the CDS spreads associated with the conditional asset densities for
varying accounting precisions, reproducing the base case in Duffie & Lando (2001). The
tax rate § = 0.35, volatility o = 0.05, risk-free rate r = 0.06, drift m = 0.01, payout ratio
0 = 0.05, default cost a = 0.3 and recovery rate R = 0.5. The coupon rate C' = 8.00 and
the default barrier V 5(C) = 78. A noise-free asset report V(t —1) = V(t — 1) = 86.3 is

assumed together with a current noisy asset report V(t) = 86.3. The standard deviation
a is assumed at 0.05, 0.1 and 0.25 and measures the degree of accounting noise.
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Figure 3: CDS Spreads For a Low Leverage Firm
The figure illustrates the CDS spreads for varying accounting precisions in Duffie &

Lando (2001). A higher current and lagged asset report are assumed, capturing a lower
leverage ratio. The tax rate 8 = 0.35, volatility o = 0.05, risk-free rate r = 0.06, drift
m = 0.01, payout ratio 6 = 0.05, default cost &« = 0.3 and recovery rate R = 0.5.
The coupon rate C' = 8.00 and the default barrier Vp(C) = 78. A noise-free asset
report V(t —1) = V(¢ — 1) = 90.0 is assumed together with a current noisy asset report
V(t) = 90.0. The standard deviation a is assumed at 0.05, 0.1 and 0.25 and measures

the degree of accounting noise.
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Figure 4: CDS Spreads For a Low Volatility Firm
The figure illustrates the CDS spreads for varying accounting precisions in Duffie &
Lando (2001) for a firm with low volatility. The tax rate § = 0.35, volatility o = 0.04,
risk-free rate r = 0.06, drift m = 0.01, payout ratio § = 0.05, default cost o = 0.3 and
recovery rate R = 0.5. The coupon rate C' = 8.00 and the default barrier V g(C') = 78.
A noise-free asset report V(t —1) = V(¢ — 1) = 86.3 is assumed together with a current
noisy asset report V(t) = 86.3. The standard deviation a is assumed at 0.05, 0.1 and

0.25 and measures the degree of accounting noise.
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Figure 5: CDS Spreads For a Higher Initial Firm Level
The figure illustrates the CDS spreads for varying accounting precisions in Duffie &
Lando (2001). The current asset report is at it’s base case level, while the lagged asset
report is higher. The tax rate 6 = 0.35, volatility o = 0.05, risk-free rate » = 0.06,
drift m = 0.01, payout ratio § = 0.05, default cost @ = 0.3 and recovery rate R = 0.5.
The coupon rate C' = 8.00 and the default barrier Vp(C) = 78. A noise-free asset
report V(t —1) = V(¢ — 1) = 90.0 is assumed together with a current noisy asset report
V(t) = 86.3. The standard deviation a is assumed at 0.05, 0.1 and 0.25 and measures

the degree of accounting noise.
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