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Figure 7: lllustration of S&P Market Derived Signal Calculation

Appendix I:
A Matrix Representation Of The Regression Equation And Its Minimization

Let B = { Bljl,j=1,..M } denote the parameter vector whose values will be determined by the solution
to the regression. For this implementation M =40 and P contains seven segments. The first seven positions
describe the log spread for a generic firm for respective ratings ‘AAA’, ‘AA’, ‘A’, ‘BBB’, ‘BB’, ‘B’, and ‘CCC’,
without adjustment for GICS sector, but with the assumption that the CreditWatch/Outlook status is Stable,
the document type is Modified Restructuring, and the currency is in U.S. dollars. The second six positions
of the parameter vector are log spread adjustments to the model for a CreditWatch/Outlook value other
than Stable. The third eight positions are log spread adjustments for GICS sectors. The next position of B

is the adjustment for a No Restructuring type. The next four positions represent shift and tilt log spread
adjustments for European and Japanese industrial firms, respectively. Positions 26 through 32 are shift and
tilt adjustments to financial firms with currencies of U.S. dollars, euro, and yen, respectively. The final eight

positions of the parameter vector are shift and tilt adjustments for ratings for sovereigns.
Let X be a matrix with NC rows and M columns, where X [i, J ] is the jth attribute characterizing the

.th . . -th
i" CDS contract and where NC is the number of contracts observed. For example, if the i CDS contract

is denominated in USD and has a No Restructuring clause and is for a firm with a BBB rating, a GICS sector
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of 30 and a CreditWatch Positive, then X [i,j] =1 for j=4,13,17 and X [i,j] =0 otherwise. More
complicated assignments for X are required for some CDS contracts, such as those denominated in euro and
yen, with GICS=40, or the Standard & Poor’s ratings modified by a “+” or a “-”.

Let y denote the vector {y[i],i =1..., NC}, where y[i] is the observed natural log mid-spread for CDS

contract 1.

With the above notation, the regression equation is y = X+ €, where € is a residual vector term that has a
prior multivariate normal distribution with mean pt and covariance matrix C . Note that the prior mean p is

set equal to the estimate of B on the previous day.

The constraints in the MDS can be expressed as:

LB>¢
where L isa K xM matrix and ¢ is a vector of length K, where K is the number of constraints.

Incorporating the prior and the linear constraints, the objective is to minimize the Bayesian residual sum

of squares:

BRSS(B)=(y-XB) U'U(y-XB)+V S*(B—p) C'(B—n)

with respect to B, subject to LB > ¢. Here, U is a diagonal matrix with the i diagonal element equal to

1 or 0 depending upon whether the i" observation is an outlier that should be excluded or not. ¥'S” is a
scalar weight that determines the amount of weight that based on history should be given to the prior in the
estimation process. Note that the implicit weight given to the current data depends upon the number of data
points contained in the first term in the above equation for BRSS ([3)

Since C is a positive definite covariance matrix, there exists a full rank matrix A such that A’A=C".
By setting:
UX Uy

= and z= ,
Q Vl/ZSA VI/ZSAM

where Q and z both have NC + M rows, the quantity to be minimized can be written as

(z-QB) (z-QB)

Since A has full rank, Q also has full rank and there exists a unique minimum [ to the above equation
subject to the constraints. In particular, if there are no observations, B will be equal to p. This function can be
easily minimized using a quadratic minimization routine with an interior point [ subject to [B satisfying the

constraints given above.
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Appendix II:

Global Industry Classification Standard (GICS) Codes

10  Energy 35  Health Care
15  Materials 40  Financials
20  |Industrials 45 Information Technology
25  Consumer Discretionary 50  Telecommunication Services
30  Consumer Staples 55  Utilities
Appendix lll:
Document Types
CR Full Restructuring

MR Modified Restructuring
MMR  Modified Modified Restructuring
XR No Restructuring

No comment or representation is intended or should be inferred regarding Standard & Poor’s ratings criteria.

The descriptive “ratings” used in this document are intended only to describe relative credit quality and
sensitivity to parameters on a familiar credit scale with respect to this specific modeling framework. Unless
explicitly stated, they do not refer to actual Standard & Poor’s ratings or credit opinions on any company,

actual deal, or classes of deals.
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