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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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@ 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, Aal, 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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 en.wikipedia.org/wiki/Bond_credit_rating

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- CCCtoC
mean 028 068 0.89 153 244 728 0997 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 0.01 005 021 062 375 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

@ |-spread : | 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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Let fs be the forward rate with maturity s.
We can write the discount function as

’
[Tt (1+15)

Now suppose we increase all the forward rates by Z

d(t) =

1

I(t.2) = [T+ 1+ 2)
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The Z spread is the value of Z that solves
T
mkt price = » _ CFd*(t, 2) (3)
t=1

where CF; 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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Click numbers for transparency
BBY US Equity 98 Settings 97 Actions -~ 99 Output - WIS ck Financial Analysis
Best Buy Co Inc Periodicity [IITECIME  Currency (M

31/s 3B/S 4C/F 9 Ratios ] 7 Addl § ESG 9 Custom
1 Fighlghts | 12 Summary || 13 Enterprise Value | 14 ultiples | [ 17 Stock Value |

In Millions FY 2014 Est| FY 2013 Est Current/LTM FY 2012 FY 2011 FY 2010 FY 2009
12 Months Ending [72014-01-31] 2013-01-31] 2012-03-03 2012-03- 03 2011-02-261 2010~ 02 27172009- 02 28
a1 Market Cap 7 i 14| 15

[1] - cash & Equivalents
+ Preferred &

+ Tot:l Debt
Enterpris

g1
i1l |EBITDA
ptl| Margi
o1l Net Income Before X0
Margi

from Opera 1,190.00

p1l Capital Expenditur 7 -744.00

[ |Free Cash Flow 1,846.02 446,00 9

ld | 4 Zoom —

Australia 61 2 9777 8600 Brazil SS511 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 6000

Japan 81 3 3201 8300 Singopore 65 6212 1000 U.s. 1 212 318 2000 Copuright 2012 Bloombery Finance L.P.
SN 827136 EDT GMT-4:00 G457-1682-0 11-Apr-2012 15:04:26

Figure: Best Buy Key Financials
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Click numbers for transparency
BBY S Equity 98 Settings 90 Actions -~ 99 Output - W= ® Financial Analysis
[ 10ffannuats | - |

BIJy o Inc ] Currency

Stats 31/S 4 C/F 9 Ratios § Segments 7 Addl 8 ESG Custom
11) Standardized || 12 As Reported || 13 Common Size || 14 Fair Value Analysis || 19 Statement Chart
In Ailher= (except per Share] YR FY 2011 Y2010 FY 2009 Y 2008 FY 2007 FY 2006 FY 2005 Fyzoos N
12 e frdrg RG] DI DT | S0 M0e-0]|  M07-0303|  M06-0ss|  M050sE | Z0Nsa:

+Cash & Rear Cash Items 119900 110300 152600 45800 14300 120500 8100 47000 24500
z=m &40

+Other Long- Term Azsets 20900 322500
Total Long- Tem Assets 570800 13600
Total 1607600 184900 183200 1552600 127800

33100 2528007

1029400 85200

11l +Accounts payeble 5A3500 459400 4997 00 4297 00 252400 2535007
11l +Short-Temn Borrowings =300 95800 &0 18900 7200 %800
21} +other Short- Temn Lishilities 256800 277100 250100 22m300 206300 159800
21} Total current Lisbilities: 852600 BT 843500 676900 499900 450100
21} + Long- Term Borrowings: 148500 71100 112600 62700 =800 4200}
21} +other Leng- Term Lisbilities 109900 115300 110900 =00 3m00 24700
21} Total Long- Tem Lisbilities 278400 189400 223500 146500

211 Total Lisbilities 1171000 10,557 00 1067000 823400

21} + Tota] preferred fquity om0 om0 om0 om0

+1 + Minarity Interest om0 65000 s1300 4000

21} + share capital & AP 000 200 24600 4900

21} + hetained famings & Ofher Equity 436600 654500 439700 443500

o1} Total Equity 436600 725200 51500 452400 4449.00

21| Total Lisbilities & Equity 1607600 1 84900 183200 1552600 127800 13,9000 1186400 10294.00

Australia 61 2 9777 8600 Brazil S5S11 3048 4500 Europe 44 20 7330 7500 Germany 49 €3 9204 1210 Hong Kong 852 2977 6000
Japan 81 3 3201 8300 Singapore 65 6212 1000 U.s. 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P.
SN 827136 EDT GMT-4:00 G457-1682-0 11-Apr-2012 15:06:23

Figure: Best Buy Balance Sheet
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Click numbers for transparency
BY US Equity 98 Settings 979 Actions - 99 Output -'WT] k Financial Analysis
Buy Co Inc Peni

[0 nnuats | METECTESR UsD ]

Key Stats 3B/S 4 C/F 9 Ratios § Segments Addl 8 ESG 9 Custom

10 Standardized | 12 As Reported || 13 Common Size || 14 Adjustments || 19 Comprehensive Income || 1§ Statement Chart

n Milkerss (excent per Share) YW st Yo st et 120 Yo o1 Y2010 F¥ 2008 Fv 2008 v W

1= Perte fnding PWOI31[ DEOIF1] D0 D] DI DO-0-F | 2005-0228 | 208-03-01]  2007-03-03;: W
1l - cost of Reverue =350 =130 ws1m 75400 Howm 2047700 265005
1! Gro== profit 1235981 12404.56 1266000 12,592.00 1266100 12,160 00 10,998 00 9,546.00 876900
! 1024200 1032500 987300 858400 738500 627000 %
L) 199731 208413 235000 233600 228 00 201400 216100 199900
1) 13400 00 .00 400 6200 31007
) 000 oo 000 oo 000 000
1| - det hon-Operating Lezses (Govs) 11700 1900 300 21300 12600 -16200
! Pretax Income 189380 1967 24 103900 208000 21900 22500 213000
I - Income Tax Experse 64000 70900 71400 802,00 81500 75200
1l Income Before XD Items 116269 121133 13000 3000 136600 139400 141000 78 .00
I - Extmordinory loss et of Tax 108 .00 30800 om0 o0 000 000}
1 - Minority Interests. 125300 125300 |90 70 300 1004
1| het Tncome 114089 1180 173100 13310 12790 13000 1407 00 13700
I - Total cash Preferred Dividerds 000 000
I - other adjstments o0g0 o%0
I Rt Inc Averil to Commen Sharsholders -123100 -123100

1)l Abrommel toszes (Gaie) 26200 248900 z=m

21! Tex effect on Abrommel Items n/a -7500

21} mommelized Income 142055 1,56 00 142400

at! PS Before Abrommel Iterns 3 3% 3%

at! PS Before XD Iterms 374 351 -347 -289 34

a1l peic €95 374 351 383 3% 3

21 Bosic Weighted Avg Sheares 0.2 %632 408,10

111, bilsted £PS Before Abnomme] Ttems i £ 3% 344

21} Dilted €95 Before XO Items -349 289 308

211 pikted £0s -3565 -336 308

211 Dilsted wWeighted Avp Shares

Zoom 1
Australia 61 2 9777 8600 Brazil S5S11 3048 4500 Europe 44 20 7330 7500 Germany 49 €9 9204 1210 Hong Kong 852 2977 €000
Japan 81 3 3201 8300 Singapore 65 6212 1000 U.s. 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P.
=

=
N 827136 EDT GMT-4:00 G457-1682-0 11-Apr-2012 15:05:56

Figure: Best Buy Income statement
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Corp DES
BEST BUY CO INC BBY5 % 03/15/21 94.383/94.383 (6.33/6.33) TRAC
BBY 5 % 03/15/21 Corp g Page 1/11  Description: Bond

21) Bond Description \ZBESNE @V g sl

Pages Issuer Information Identifiers

1)Bond Info Name  BEST BUY CO INC BB Number  EI6043737
2) Addtl Info

T et vT; pe Retail-Consumer Electron CUSIP 086516AL5

#) Guarantors Security Information ISIN US086516AL50

5)Bond Ratings Mkt of Issue US Domestic Bond Ratings

6) Identifiers Country us Currency  USD Moody's Baa2

7] Exchanges Rank SrUnsecured  Series S&P BBB-  #-

8)Inv Parties Coupon 5.5 Type Fixed Fitch BBB-

9)Fees, Restrict .

10) Schedules Cpn Freq S/A Composite BBB-

11} Coupons Day Cnt 30/360 Iss Price  99.69500 Issuance & Trading
Maturity 03/15/2021 Amt Issued/Outstanding

Quick Links MAKE WHOLE @30 until 12/15/20/CALLABLE CALL 12|USD 650,000.00 (M) /

2)ALLQ[Pricing Issue Spread  200.00bp vs T 3 % 02/21 usb 650,000.00 (M)

S)QRD Quote Reca o1y ne STREET CONVENTION Min Piece/Increment
Announcement Date 03/08/2011 2,000.00 / 1,000.00
Interest Accrual Date 03/11/2011 Par Amount 1,000.00
1st Settle Date 03/11/2011 Book Runner JOINT LEADS
1st Coupon Date 09/15/2011 Reporting

#)5end Bond CALL @ MAKE-WHOLE +30BP UNTIL 12/15/20. POISON PUT @ 101%,
Send Bont

Australia 61 2 9777 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 €000
Jopan 81 3 3201 8500 Singapore 65 6212 1000 u.s. 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P
SN 827136 EDT GMT-4:00 G457-1682-0 10-Apr-2012 18:01:32

Figure: Best Buy Bloomberg description
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DELAYED Vol 1,101 0Op 91.960 Hi 92.826 Lo 91.960 YLD 6.575 TRAC
T Actions -~ I Page 1 Trade/Quote Recap

Trade Recap 3 Quote Recap

I 04/ 04/ 12 |@| 0s:00:00 |[EIIESER | ] Source  OlEE RS UEEE
To 04711712 | 175000 e

Date Time | Size(M) Price Yield RPS Sprd Benchrnark Trd Dat | Trd Time 'Act 'Ind | CC
04/11 50 92,826 75 S 04/11 9
92,815 04/11
92,034 B 04/11
92,034 D 04/11
92.074 6.694) D 04/11
92,000 6| D 04/11
92,000 B 04/11
91.960 B 04/11
91.960 o] 04/11
92.977 10 ocC
20 92,977 D /10
20 92,977 10
25 94,935 04/10
10 94,728 S /10
44 92.390 B /10
44 92.390 D /10
44 92.390 D 10
25 93.625 6.450| S 04/10
25 92,895 /10

564 D

10 6:10:40

04/10 90.800

/10

Australia 61 2 9777 8600 Brazil SS11 3048 4500 Europe
Jopan 81 3 3201 8900 Singapore €5 6212 1000

44 20 7330 7500 Gernany 49 69 9204 1210 Hong Kong 852 2977 6000
U.s. 1 212 318 2000 Copuright 2012 Bloonberg Finance L.P
SN 827136 EDT GMT-4:00 G457-1682-6 11-Apr-2012 12:28:37

Figure: Reported trades.
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BBY 5 & 03/15/21 Corp 99 Export to Excel BRI TRACE Trade History
TS T N SetEngs T

Cusip 086516AL 95 Buy. Jeudi)

View HECHEEEE Ranoc [EFSIVEIE - (ENEERET  Trade Size

Yield Total Dealer to Client Volume(M) D-D

High Cow| Last Vol(M)[ # Trds/ DIr Buy/” Dlr Sell Net Vol(M)
( 5.448 705 904,831 891| 252,726 5,388 454,767

Yield Dealer to Client Volume(M) D-D
Vol(M)| # Trds/" Dlr Buy!™ DIr Sell Net Vol (M)

12

17,994 14
Australica 61 2 9777 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 6000
Jopan 81 3 3201 8900 Singapore €5 6212 1000 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P
SN 827136 EDT GMT-4:00 G457-1682-6 11-Apr-2012 12:37:24
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for explanation. Corp YAS

BBY 5 % 03/15/21 Corp 90) Feedback Yield and Spread Analysis
93.000/93.000 6.548/6.548 TRAC @ 04/11 [CEINCTITIN MCTI= TN g7 Sattinge ™ ~|
PRS2 Pricing 3 Descriptive 4 Graphs 9 Calls ' § Custom

IBBY 5.5 3/15/21 ( 086516AL5 ) Risk
y > | +]

2 Maturity |
Price 0000 16:59: | MR 6.826
Yield [ BEYA Risk 6.382
Wkout 03/15/2021 @ 100.00 Consemsus B Yld ﬂ E Convexity 0.573
settle  [EEEE F1 [ 04/13/12] @) [ PER on 1MM 638
Benchmark Risk 8.870
Risk Hedge 719 M
Proceeds Hedge 934 M
[Spread [Vield Calculations Tnvoice
11) G-Sprd Street Convention Face [ 100014
12) I-Sprd 8 Equv‘."“/'v’r' Principal 930,000.00
13) Basis Mmkt (Act/ EZIE) [ | Accrued (32 Days) 4,888.89
14) Z-Sprd Current Yield 5.913978 | Total (USD)

After Tax (Imc Red 15.00 b)) 4.306029
Issue Price = 99,695, 0ID Band with Market Discount,

Australia 61 2 9777 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 6000
Jopan 81 3 3201 8500 Singapore 65 6212 1000 u.s. 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P
SN 827136 EDT GMT-4:00 H187-1022-0 12-Apr-2012 00:17:12

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 9140 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/
2articleType=HTML&assetID=1245302234237, Table 22
converted to condition on survival.
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If P is a matrix where the J, jth element represents the
probability of going from state /i to state j, then

e x P! (4)

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

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

Thatis Pt = P x P x .... x 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 o0.01
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 0.70 059 051 044 039 034 031 0.28
B 0.09 0.15 0.19 022 023 024 024 024 0.23
CCC 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
D 0.01 0.08 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
209 404 634 8.88 1157 1432 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.xIs” 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.xIs” 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

Corp DES
(3.91/3.91) TRAC @ 4/05
Page 1/11  Description: Bond

04l = -

INIJ 6.9509/29 $C 138.130 —-5.370
JOHNSON&JOHNSON  INJ6.95 09/01/29  138.130/138.130

JNJ 6.95 09/01/29 Corp 99 F
b ) 05 Buve
22 Issuer Description
Pages Issuer Information
1)Bond Info Name  JOHNSON & JOHNSON
2) Addtl Info Type Medical-Drugs
3) Covenants ? - -
4) Guarantors Security Information
5)Bond Ratings Mkt of Issue US Domestic
Country us

6) Identifiers
7)Exchanges Rank Unsecured
Coupon  6.95

8) Inv Parties
9 Fees, Restrict
| Cpn Freq S/A

Identifiers

BB Number

CUSIP

ISIN

Bond Ratings

Currency  USD Moody's Aaa

Series S&pP AAA

Type Fixed Fitch AAA
Composite AAA

EC1758530
478160AJ3
US478160A137

10) Schedules
11) Coupons

Quick Links

Day Cnt Iss Price  97.64000
Maturity
BULLET

Issue Spread 100.00bp vs TS5 % 02/29

30/360
09/01/2029

@ | Calc Type

STREET CONVENTION

Issuance & Trading

Amt Issued/Outstanding

usb 300,000.00 (M) /
usb 293,000.00 (M)
Min Piece/Increment

08/30/1999
09/02/1999
09/02/1999
03/01/2000

1,000.00 / 1,000.00
Par Amount
Book Runner
Reporting

Announcement Date
Interest Accrual Date
1st Settle Date

1st Coupon Date
UNSEC'D. SHORT 1ST CPN.

3) CACS Corp
) CF

F)CN  Sec
HHDS Ho

1,000.00
CHASE,JPM

6)Send Bond

Australia 61 2 9777 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 6000
Jopan 81 3 3201 8500 Singapore 65 6212 1000 u.s. 1 212 318 2000 Copyright 2012 Bloomberg Finance L.P
SN 827136 EDT GMT-4:00 H187-1022-0 11-Apr-2012 23:52:56
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for explanation. Corp YAS
101<Go> to save benchmark
JNJ 6,95 09/01/29 Corp 90} Feedback Yield and Spread Analysis

IREECENTEENA 2 Pricing 3 Descriptive 4 Graphs 3 Custom

IINJ 6.95 9/1/29 ( 478160A13 ) Risk
Spread T 2 02/15/22 2] I Maturity [
Price ++ IR o Duration [l 10.946
Yield G | Risk 15.215
Wkout  09/01/2029 @ 100.00 sDemfc Bem vid | B Convexity 1.643
G 04/16/ 12| @) [ 04/12/12] @) PR on 1MM
Benchmark Risk
Risk Hedge
Proceeds Hedge
[Spread 'Vield Calculations 'Invoice
11) G-Sprd Street Convention Face | Looofd
12) 1-Sprd Equiv -H/w Prmcmal 1,381,300.00
13) Basis Mmkt (Act/ M H)_ Accrued (45 Days) 8,687.50
14) 7-Sprd Current Yield 5.031492 |Total (USD)
15) ASW
16) OAS
TED N.A.
After Tax (Inc EENIN% CG PN % 2.539073

Issue Price = 97.640. Bond Purchased with Premium,

Australia 61 2 9777 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 €9 9204 1210 Hong Kong 852 2977 €000
Joapan 81 3 3201 8300 Singapore 65 6212 1000 1 212 318 2000 Copyright 2012 Bloomberyg Finance L.P
SN 827136 EDT GMT-4:00 H187-1022-1 12-Apr-2012 00:08:06

Bjorn Eraker Credit Risk Il



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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