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More on Credit Risk

Ratings
Spread measures
Specific: Bloomberg quotes for Best Buy
Model of credit migration
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Ratings

The three rating agencies Moody’s, Fitch and S&P assign
grades to reflect “borrowers financial strength.”
Grades from AAA to D for S&P and Fitch
Grades from Aaa, Aa1, Aa2,...,C for Moody’s.
See en.wikipedia.org/wiki/Bond_credit_rating
for further details
Credit ratings and historical default rates are highly
correlated (see next page)
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Table: 1. Cumulative Historic Default Rates (in percent) Rating
categories. From Wikipedia.

Moody’s S&P

Municipal Corporate Municipal Corporate
Aaa/AAA 0.00 0.52 0.00 0.60
Aa/AA 0.06 0.52 0.00 1.50
A/A 0.03 1.29 0.23 2.91
Baa/BBB 0.13 4.64 0.32 10.29
Ba/BB 2.65 19.12 1.74 29.93
B/B 11.86 43.34 8.48 53.72
Caa-C/CCC-C 16.58 69.18 44.81 69.19
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Note: Historical default rates for highly rated bonds likely
misleading: As a a company moves from financially healthy
(AAA say) to distressed, its credit rating will be downgraded.
Therefore, almost no AAA bonds default. However, if you
purchase a AAA and the issuer’s financial health deteriorates
you will experience a loss as the price goes down/ rating
deteriorates.

Therefore: Not an arbitrage to buy AAA bonds yielding (say)
200 BPS above treasuries because their default probability is
0.6%.
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Table: 2. Average Annual Default Rates by S&P Rating.

AAA AA+ AA AA- A+ A A- BBB+ BBB
Mean 0 0 0.02 0.03 0.05 0.06 0.08 0.16 0.28

BBB- BB+ BB BB- B+ B B- CCC to C
mean 0.28 0.68 0.89 1.53 2.44 7.28 9.97 22.67
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Table: 3. Average Annual Default Rates by coarse S&P Ratings.

AAA AA A BBB BB B CCC D
0 0.01 0.05 0.21 0.62 3.75 16.32 100

Note: these numbers will be used in connection with the default
probability estimations below.
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Additional Spread Measures

"spread to benchmark" or "nominal yield spread" is ytm
over similarly dated treasury
I-spread : I stands for “interpolated” - the reference
treasury yields are interpolated to match the
characteristics of the corp bond
Z-spread (zero volatility spread - see below)
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Z-spread

Let fs be the forward rate with maturity s.
We can write the discount function as

d(t) =
1∏t

s=1(1 + fs)
(1)

Now suppose we increase all the forward rates by Z

d∗(t ,Z ) =
1∏t

s=1(1 + fs + Z )
(2)
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The Z spread is the value of Z that solves

mkt price =
T∑

t=1

CFtd∗(t ,Z ) (3)

where CFt are the cash flows from the corporate bond.

This gives a slightly different spread measure than the “nominal
yield spread.”
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Analyzing a specific bond: Best Buy, 5.5%, 3/15/21

Bond issued by Best Buy corporation in March 2011
Issue size : 650 M
Issue price 99.695
Callable. As we will see later, this means that the bond
price will never exceed par...
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Figure: Best Buy Key Financials
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Figure: Best Buy Balance Sheet
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Figure: Best Buy Income statement
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Figure: Best Buy Bloomberg description
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Figure: Reported trades.

Bjørn Eraker Credit Risk II



Figure: YTMs
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Figure: Yield and Spread analysis
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A generic model of default rates for a BB bond

We will try to figure out the per year default probability of
the Best Buy bond.
Treat it as a BB.
This, combined with the estimated probabilities of default
from Table 3 for each credit rating will give us an idea of
the default probability per year.
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Credit Rating Transition Probabilities

The following are estimated historical migration rates between
bonds of different credit ratings (S&P):

Transition Probabilities
AAA AA A BBB BB B CCC D

AAA 91.40 7.77 0.59 0.04 0.12 0.04 0.04 0.00
AA 0.62 90.07 8.34 0.67 0.09 0.14 0.04 0.04

A 0.05 1.91 91.27 5.94 0.50 0.21 0.03 0.09
BBB 0.01 0.15 3.89 90.10 4.62 0.81 0.14 0.29

BB 0.03 0.07 0.24 5.72 83.05 9.01 0.78 1.10
B 0.00 0.06 0.18 0.27 5.58 83.32 5.25 5.34

CCC 0.00 0.00 0.29 0.43 1.07 13.40 52.03 32.79
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00

source: Standard & Poors
http://www.standardandpoors.com/ratings/articles/en/us/

?articleType=HTML&assetID=1245302234237 , Table 22
converted to condition on survival.
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Some Math..

If P is a matrix where the i , j th element represents the
probability of going from state i to state j , then

e × P t (4)

is a vector which j th row represents the probabilities of reaching
state j at date t where e is a vector with a one in its i th row
where i represents the initial state.

We have used matrix algebra along with some basic Markov
chain theory....

That is P t = P × P × ....× P (the matrix P multiplied t times by
itself).
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Using matrix algebra we find the following probabilities of hitting
the respective credit ratings in years 1-9:

Table: 4. Conditional Probabilities of Future Credit States

year 1 2 3 4 5 6 7 8 9
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
A 0.00 0.01 0.01 0.02 0.02 0.03 0.04 0.04 0.05
BBB 0.06 0.10 0.13 0.15 0.17 0.18 0.19 0.19 0.19
BB 0.83 0.70 0.59 0.51 0.44 0.39 0.34 0.31 0.28
B 0.09 0.15 0.19 0.22 0.23 0.24 0.24 0.24 0.23
CCC 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
D 0.01 0.03 0.05 0.07 0.10 0.13 0.15 0.18 0.21

Probabilities of credit ratings by year conditional on starting as a BB.
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We can now combine these probabilities with our probabilities
of default from Table 3 to compute the total default probabilities
for each year.

Table: 4. Generic Default Probabilities for a BBB (percent)

year 1 2 3 4 5 6 7 8 9
2.09 4.04 6.34 8.88 11.57 14.32 17.09 19.82 22.49
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We can now compute the value of the Best Buy bond. For
simplicity, we treat it as if it pays annual coupon.

We find that the value using X = 50% recovery is $90.66. This
is “close” to the current value of $ 93

See spreadsheet “bestBuyPV.xls” for details.

With zero recovery, the bond is worth $59.
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We find that the value of the Best Buy bond of $93 is consistent
with a recovery rate of about 54%.

How do we do it for bonds with different credit ratings?

See “bestBuyPV.xls” sheet labelled "Default probability by year
and rating.” This table gives the generic default probability per
year up to 20 years for all ratings.
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Example 2: Johnson & Johnson 6.95%, 2029
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Using the spreadsheet we find that the value of the JJ bond is
about 150 with 50% recovery and about 148 with zero recovery.
Either way, the bond is underpriced at 138 and a YTM of 3.94.

Our simple heuristics suggest that the bond would need to have
a default probability way higher than what historical transition
rates would suggest.
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Are corporate bonds underpriced?

Well known that structural models have problems
generating high spreads
Credit migration model used here prices the BBB- bond
“correctly” and overprices the AAA
Is this generally true? stay tuned for homework...
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