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Valuation of Debt

Course Objectives
•

Overview of debt basics

•

Identify different types of debt financing and scenarios requiring valuation

•

Overview Contractual Cash Flow Method

•

Understand debt maturity

•

Understand process for ratings estimates

•

Overview Expected Cash Flow Method

•

Selection of valuation method

•

Overview valuation of risky debt

•

Assess marketability adjustments for debt
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Introduction

Introduction – Importance of Bond Valuations, Limited
Transparency and Liquidity
• “This [bond] market also affects the prices in the equity market that
everyone follows so closely. If you cannot value a company’s debt accurately,
it is difficult to determine the baseline value of its equity.”
• “ . . . We believe that in the area of corporate bonds, price transparency is
simply not up to par.”
• “While everyone is familiar with the activity in the stock markets on August 31,
most are probably unaware that there was virtually no buyer interest in the
corporate bond market that same day. This lack of liquidity was readily
apparent to the professional trader, but it was not known to the general public
until reported by the press the following day.”
• The Importance of Transparency In America’s Debt Market, Arthur Levitt,
Chairman, Securities and Exchange Commission, September 9, 1998.
6

Introduction – Reasons for Valuing Debt
• Investment
– Direct investment in debt
– Equity investments – assessment of financial risk of business enterprise
• Bankruptcy
– Emergence from bankruptcy
– Issuance of new debt or modification of old debt
• Litigation
• Financial reporting
• Tax reporting

7

Introduction – Partial List of Reasons for Valuing Debt – Financial
Reporting
• Financial statement disclosures (ASC 820)
• Business combinations (ASC 805 / FAS 141R)
– Value assets and liabilities
• Goodwill impairment (ASC 350) – proper determination of pricing multiples,
proper impairment calculations
• Stock compensation (ASC 718)

8

Introduction – Debt Basics
•

Debt - obligation by the debtor to repay a creditor at some future point.

•

Debt includes both a principal amount and interest payments to compensate the
creditor for the risk the debtor will not repay the creditor in full, the costs to fund
and service the obligation, and the time value of money.

•

Different sources of debt include:
–

Private Debt
>

Bank Debt
 Term loan
 Revolver

>
–
•

Non-Bank Private Debt (private placements, mezzanine debt, 144A
private placements)

Public Debt

Forms of interest – cash pay vs. zero coupon
9

Introduction - Debt Basics - Risks Associated with Fixed Income
Securities
•
•
•
•
•
•
•
•
•
•
•
•
•

Market, or Interest-Rate Risk
Reinvestment Risk
Timing or Call Risk
Credit Risk
Yield-Curve or Maturity Risk
Inflation or Purchasing Power Risk
Liquidity Risk
Exchange-Rate or Currency Risk
Volatility Risk
Political or Legal Risk
Event Risk
Sector Risk
Other Risk

Source: The Handbook of Fixed Income Securities, Fifth Edition, edited by Frank J. Fabozzi.
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Debt Basics - Credit Ratings
Investment-Grade Debt
• Debt rated BBB- or better (S&P/Fitch)/Baa3 (Moody's)
– Strong corporate borrowers
– Steady cash flows, healthy interest coverage ratios, high Z-score, strong
historical repayment histories
– Negligible rate of default
• Speculative-Grade (High-Yield) Debt
– Debt rated BB+ or lower (S&P/Fitch) / Ba1 (Moody’s)
– Riskier borrowers including smaller, struggling, or highly leveraged
companies
– Riskier cash flows, low Z-score, weaker covenants
– May be subordinate to other elements of the capital structures
– May include original issues, fallen angels, restructurings and leveraged
buyouts
11

Overview of Debt Valuation

12

Debt Valuation - Reasons for the Change in the Price of a Bond –
(Fixed Rate Bond)
• Change in the price of a bond impacted by:
– Level of interest rates
– Required yield due to changes in the spread to Treasuries
– Perceived credit quality
– Accretion toward par (price of the bond selling at a price other than
par as it moves toward maturity)
– Market conditions - demand / supply changes
• Bonds with embedded options (e.g. callable bonds, putable bonds, and
convertible bonds)
• Source: The Handbook of Fixed Income Securities, Fifth Edition, pages 80-81, edited by Frank J.
Fabozzi.
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Debt Valuation – Multiple Elements (Features) of a Debt
Instrument
• Debt instruments may include multiple elements.
– Basic debt
– Embedded options
> Conversion features, put / call options, other
• Embedded options may require separate valuation.
– Investment considerations
> May create / reduce value beyond base case contractual case flows –
e.g., conversion option
> Alter base case cash flows – early call by issuer
– Accounting requirements may require separate valuation of different
elements (embedded derivatives)

• Accounting Standard Codification (“ASC”) 815-15-25, Embedded
Derivatives, provides further insights
14

Debt Valuation – Listing of Embedded Options
• Examples of embedded options include
– Exchangeable
– Redeemable
– Callable by the issuer
– Putable by the holder
– Contingent interest
– Change in control provisions
– Guarantees

15

Debt Valuation – Multiple Elements - Simplified Example
• Company XYZ issues $100 of 5 year convertible debt with a 3%
coupon paid annually
• Convertible to common shares at $135 (conversion ratio of 0.74)
• Current stock price is $80
• Yield on comparable straight debt = 6%
Year

1

2

3

4

5

Cash flows – interest and/or principal
Discount factor
6%
Present value of cash flows

$3
0.94
$3

$3
0.89
$3

$3
0.84
$3

$3
0.79
$2

$103
0.75
$77

Value of Liability (sum of PV of CFs)

$88

Price Paid – Liability Component =
Conversion Value

Implied Value of Conversion Option

$12

$100 – 88 = $12
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Debt Valuation – Overview of Approaches
•

Income Approach (generally Level 2 and 3 inputs)
– Present value based on contractual or expected cash flows adjusted for
risk (i.e., default risk) discounted to present value

•

Market Approach
– Quoted price of identical liability or the identical liability when traded as an
asset (Level 1)
– Quoted prices of similar liabilities or similar liabilities when traded as
assets (Level 2)

Cost Approach
– Rarely used in debt valuation
Note: ASC 820 discusses valuation inputs and segregates them into Levels
1, 2 and 3
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Debt Valuation - Elements that Drive Bond Cash Flows

Cash Flow Inputs and Assumptions
• Contractual cash flows
• Probability of default (default assumptions)
• Loss Severity
• Interest Rates (floating rate bonds)
Deal Level Inputs

Inputs
Contractual
Cashflows

Default
Assumptions

Expected
Cashflow

Bond Cashflow
Model

Recovery
Assumptions
18

Debt Valuation – Risks and Best Method of Recognition

• Risks must be captured in either the projected cash flows or discount rate.
Risk
Credit

Cashflows
X

Prepayment

X

Interest Rate

X

Discount Rate

Reinvestment

X

Liquidity

X

Volatility

X

19

Debt Valuation – Income Approach – Contractual and Expected
Cash Flow Methods
•

Contractual Cash Flow (“CCF”) Method
– Discounted cash flow model.
– Contractual payments of interest and principal used.
– Uncertainty captured in discount rate.

•

Expected Cash Flow (“ECF”) Method
– Risk of receipt of contractual cash flows captured through use of estimates
of expected cash flows (discount rate also).
– Expected cash flows lower than contractual cash flows.
– Discount rate requires a risk premium unless expected cash flows reflect
certainty equivalent amounts.

20

Debt Valuation - Income Approach - Contractual Cash Flow
Method
•

Contractual cash flows used

•

Risks captured in discount rate

•

Typically a single scenario model

•

Discount rate can be derived in several ways
– Comparable analysis (discussed in this presentation)
> Similar instrument, similar credit ratings, industries, maturity
expectations, seniority, prepayment risk, and embedded options
– Bond indices (Barclays Aggregate, Citigroup BIG and Merrill Lynch
Domestic Master)
– Yield curves (Federal Reserve statistical release, Bloomberg)
– Market analysis
> Key lending rates including prime rates and LIBOR, EURIBOR, etc.
> Credit Default Swap (“CDS”) spread indices
21

Debt Valuation - Income Approach – Expected Cash Flow Method

• Risks captured in cash flows
• Cash flows adjusted to reflect expected recovery amounts
• Essential elements of valuation include:
– Probability of default
– Recoverability in the event of default
• Discount rate estimate still required

22

Debt Valuation – Selecting Contractual Cash Flow or Expected
Cash Flow Method
• Choice of method is function of quality of bond
– Contractual Cash Flow Method
> Investment grade
> Speculative grade (high yield)
– Expected Cash Flow Method
> Speculative grade with significant distress (distressed bonds)

23

Debt Valuation – Selecting Contractual Cash Flow or Expected
Cash Flow Method - Cumulative Default Rates 1920 – 2007 (%)

•Source: Corporate Default and Recovery Rates, 1920–2007, Moody’s Investor Services, February, 2008.
24

Debt Valuation – Selecting Contractual Cash Flow or Expected
Cash Flow Method – One and Five-Year Bond Rating Migration
• Ratings stability declines as credit rating declines.
• Ratings stability declines as measurement period increases.

•Source: Corporate Default and Recovery Rates, 1920–2007, Moody’s Investor Services, February, 2008.
25

Valuation Using Contractual Cash
Flow Method

26

Contractual Cash Flow (“CCF”) Method – Introduction

• For many “private” debt valuations, CCF Method is used.
– Contractual cash flows are calculated
– Possible early retirement (call or put) can be modelled
– Credit rating(s) for the debt is estimated
– Market analysis performed of “guideline” rated public securities
to develop estimated yield requirement
– Present value of the cash flows is calculated
– Possible adjustment for marketability of a debt obligation of a
private company (can be a yield adjustment to discount rate or
a specific discount applied to preliminary value)
27

Contractual Cash Flow Method - Yield Curve and Importance of
Remaining Term to Maturity
•

“Typical” yield curve (upward sloping) reflects increasing risk associated with extended
maturities for debt markets.
• Yield curve is also important in understanding status of the capital markets.
B rated industrial
company yield curve

BB rated industrial
company yield curve
B rated spread to
treasuries

BB rated spread
to treasuries

BBB rated
spread to
treasuries

BBB rated industrial
company yield curve

U.S Gov't Yield Curve Riskless Interest Rate
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Contractual Cash Flow Method - Discount Rate Estimation Concerns
• Accuracy of private debt rating estimates – Risk comparisons
between public debt and private debt can be difficult.
– Financial metrics important but qualitative assessments also play a
role.
• Maturity and coupon rate impacts - Discount rates are affected by
the expected maturity and coupon (influences probability of a call)
• Market trading depth - Transparency of discount rates may be difficult
in times of limited liquidity
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Contractual Cash Flow Method – Discount Rate Estimation - Credit
Ratings
• Credit ratings developed by Moody's, Standard & Poor's, and Fitch.
• Ratings provided for companies (issuer ratings), individual securities and
structured products (collateralized debt obligations, mortgage-backed
securities)
• Based on proprietary models and qualitative analysis
• Incorporate historical default rate information
• Ratings agencies follow rated issuances and will revise rating if warranted
• Variants of the rating models can be licensed for third-party use (e.g., Moody's
KMV RiskCalc)
• Public ratings provide a more thorough analysis than use of simpler analysis
such as interest coverage ratios or Z-score analysis

30

Contractual Cash Flow Method – Discount Rate Estimation - Credit
Ratings per Standard & Poor’s
•

Issue credit ratings consider:
– Payment-capacity;
– Willingness to pay;
– Contractual obligation;
– Degree of bankruptcy protection
– Junior obligations may be rated lower than senior obligations, to reflect the
lower priority in bankruptcy.
> Senior and subordinated obligations,
> Secured and unsecured obligations, or
> Operating company and holding company obligations.
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Contractual Cash Flow Method – Discount Rate Estimation - Credit
Ratings and Industry Factors

Source: 2008 Corporate Rating Criteria, Standard & Poor’s.
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Contractual Cash Flow Method – Discount Rate Estimation – Key
Ratios

•

While table above does not specifically address size adjustment, S&P discusses impact of
size on risk in detail.

Source: 2008 Corporate Rating Criteria, Standard & Poor’s.
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Contractual Cash Flow Method - Discount Rate Estimation - Credit
Rating Estimation
•

Seven categories of input variables are used in Moody’s KMV RiskCalc to
estimate credit rating and default probability:
Category

Financial Measures

Activity

Inventories to Sales, Change in AR Turnover, Current Liabilities
to Sales

Profitability

Return on Assets (ROA)

Capital Structure

Leverage Ratio, Retained Earning to Current Liabilities

Size

Total Assets

Liquidity

Cash and Marketable Securities to Assets

Debt Coverage

Cash Flow / Interest Expense, Change in ROA

Growth

Sales Growth
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Contractual Cash Flow Method – Discount Rate Estimation –
Adjusted Key Industrial Financial Ratios, Long-Term Debt
Adjusted Key Industrial Financial Ratios, Long-Term Debt--US.
Medians of three-year (2006 to 2008) averages
AAA

AA

A

BBB

BB

B

Oper. income bef. D&A / revenues (%)

27.8

25.2

18.8

17.7

17.2

15.7

Return on capital (%)

30.5

29.9

21.7

15.1

12.6

8.6

EBIT interest coverage (x)

34.9

16.6

10.8

5.9

3.6

1.4

EBITDA interest coverage (x)

38.8

20.8

13.3

7.8

5.1

2.2

FFO/debt (%)

190.2

76.9

54.0

34.8

26.9

11.6

Free oper. cash flow/debt (%)

154.6

42.5

30.9

14.0

7.8

2.1

Disc. cash flow/debt (%)

93.9

26.5

20.2

8.4

5.8

1.0

Debt/EBITDA (x)

0.4

1.0

1.5

2.3

3.0

5.4

Debt/debt plus equity (%)

13.3

27.6

36.1

45.3

52.9

75.6

6

15

100

202

271

321

No. of companies
Source: Standard & Poor’s
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Contractual Cash Flow Method – Discount Rate Estimation - Credit
Ratings – Notching
•

Notching refers to practice of making rating distinctions among different
liabilities of a single entity or of closely related entities.

•

For a company with senior and junior debt instrument(s),
– Investor expectations of probability of default would presumably be the
same
– Expected loss rates may differ for different debt instruments (investment
grade may have similar recovery expectations but speculative grade may
have different expectations)

• Per Moody’s, if expected severity of loss differential between two securities is
less than 10%, the two instruments would generally be rated at same level. If
differential is between 10% and 25%, one rating “notch” would generally be
appropriate. Above 25% or more, two or more notches might be appropriate.
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Contractual Cash Flow Method - Estimating Term of Debt

•

Maturity date of a debt obligation requires consideration in both modeling
cash flows and estimating a market yield requirement (note yield curve and
evidence it provides on yield requirement given different maturities).

•

Alternative term considerations reflect yield concepts used in assessing debt
– Yield to call
– Yield to maturity

•

Maturity - The amount of time left for the repayment of a loan or contract or
the initial term length of a loan.

37

Contractual Cash Flow Method - Estimating Term – Yield-to-Call
and Yield-to-Maturity Alternatives
• General terms
– Issue Date: 1/1/2010
– Coupon: 5% and current market yield
– Maturity: 1/1/2030
• Maturity Example 2

• Maturity Example 1
– Callable at Year 5 at 100% of par

–Callable at Year 5 at 100% of par

– Putable at Year 5 at 100% of par

–Effective maturity: 20 years

– Effective maturity of 5 years – assume
put or call will be exercised

–Actual maturity is a function of future
interest rates and change in credit quality
Call

Call

0

Put

0

20 Years

5
Years

20 Years

5
Years
Effective maturity

Effective maturity
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Contractual Cash Flow Method – Credit Rating Use

•

With a credit rating estimate for the subject debt, identify guideline (public)
bonds.

•

Assess trading prices and market yields

•

Valuation challenges due to limited data:
– Use similar rating and maturity but somewhat different industry or
– Use similar industry but slightly different rating and/or maturity

• Area for significant judgment

39

Liquidity Considerations

40

Liquidity Considerations - Introduction

•

On-the-run issues treasury securities have greater liquidity than off-the-run issues.
(On-the-run bonds are most recent issues. Off-the-run bonds are earlier issues.)

•

Liquidity varies by
– Credit quality
– Size of issue
– Market conditions
– Type of bond
– Private vs. public

•

Marketability adjustments for debt may be:
– Add liquidity premium to market derived discount rate
– Adjust present value of cash flows (PVs used market derived discount rate
without liquidity premium) for liquidity
41

Liquidity Considerations – Observations
• Bond trading costs (Bid / ask spreads) increase as – Rating decreases,
– Complexity of instrument increases,
– Time to maturity,
– Time from first sale increases (new issues vs. secondary issues).
• Trading costs relative to size of holding
• Estimating the liquidity premium
– How is the adjustment estimated?
> Quantitative
> Subjective

42

Liquidity Considerations – Summary Observations from Studies
• Decentralized structure of bond relative to stock markets results in higher transaction
costs and less liquidity.
– "Municipal bond trades are also substantially more expensive than similar sized
equity trades.. . . spreads in municipal bonds average about two percent of price for
retail size trades of $20,000 and about one percent for institutional trade size trades
of $200,000.“
• Source: Secondary Trading Costs in the Municipal Bond Market, Harris and Piwowar, in
2004.
• Study of 1992-1994 bond issuances by German government indicated illiquid bonds
trade at a discount of DM 0.40 per DM 100 nominal value compared to liquid. Liquidity
discount increases with maturity to 1% for 10 year maturity.
• Source: Liquidity and Its Impact on Bond Prices, Alexander Kempf, Marliese UhrigHomberg, Schmalenback Business Review, January 2000.

43

Liquidity Considerations – Conclusion
• Limited guidance on liquidity adjustments for privately held bonds.
• Data suggests a liquidity adjustment is required
– Government bond data (on-the-run vs. off-the-run)
– Bid asked spreads
• Contractual characteristics (priority to cash flows and shorter term to payment)
of debt suggest liquidity discount lower than those for equity
• Further insights on process for estimating a liquidity premium are required

44

Valuation Using Expected Cash
Flow Method

45

Expected Cash Flow Method - Introduction

• ECF Method best for Speculative Grade with Substantial Risk of Default
(Distressed debt)
• Process involves:
– Estimate Business Enterprise Value (“BEV”) on either a going concern of
liquidation approach. (Estimates of future BEV’s might be appropriate for an
enterprise with significant volatility/uncertainty for the BEV.)
– Allocate estimated BEV to various claims and ultimately debt
– Adjust to present value equivalent
• Use of contractual cash flows with risk adjusted discount rate is less
meaningful. (Models for use of CCF Method require highly subjective discount
rate estimate.)

46

Expected Cash Flow Method – Estimating Expected Cash Flows Terminology
• Key concepts from Moody’s:
– Probability of Default Ratings (“PDR”)
– Expected Loss (“EL”)
– Loss Given Default (“LGD”) – Function of the probability
distribution of different potential outcomes for the company’s
firm-wide recovery rate
•

Source: Probability of Default Ratings and Loss Given Default Assessments for Non-Financial
Speculative-Grade Corporate Obligors in the United States and Canada, Moody’s Investors
Service, August 2006
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Expected Cash Flow Method - Volatility of Fixed Income Default
Experience

48

Expected Cash Flow Method – Inverse Correlation between Default
and Recovery Rates

Source: Corporate Default and Recovery Rates, 1920-2007, Moody’s
Global Corporate Finance, February 2008.
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Expected Cash Flow Method – Recovery Rates for Various Bond –
Based on Post Default Trading Prices

Source: Moody’s Global Corporate Finance - Corporate Default and Recovery Rates, 1920-2007
50

Expected Cash Flow Method – Ultimate Debt Recovery Rates

Source: Corporate Default and Recovery Rates, 1920-2007, Moody’s Global Corporate
Finance, February 2008.
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Expected Cash Flow Method – Seniority Impacts Recovery
• Average Loss Severity Rates for Various Debt Classes (relative to the historical loss
severity on the same issuer’s senior unsecured bonds)
– Secured bonds
– Senior unsecured bonds

-30% better recovery
0% benchmark for relative recovery

– Senior subordinated bonds

40% worse recovery

– Subordinated bonds

52% worse recovery

– Junior subordinated bonds

62% worse recovery

– Preferred stock

85% worse recovery

• Source: Moody’s Investors Service, Updated Summary Guidance for Notching Secured
Bonds, Subordinated Bonds, and Preferred Stocks of Corporate Issues, February 2007.
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Expected Cash Flow Method – Recovery Rating Scale and Issue
Credit Rating

Source: 2008 Corporate Rating Criteria, Standard & Poor’s
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Expected Cash Flow Method – Estimated Expected Cash Flows Moody’s Distressed Debt Ratings for Loss Given Default
•

Moody’s ratings of distressed debt include recovery estimates (LGD1 to LGD6).
This data helps understand Moody’s perspective on risks of a specific issuer (and
different issues). It would be of limited use in evaluating other distressed debt.
LGD Assessment

Loss Range

•

LGD1

0 to 10%

•

LGD2

10 to 30%

•

LGD3

30 to 50%

•

LGD4

50 to 70%

•

LGD5

70 to 90%

•

LGD6

Above 90%

•

Source: Probability of Default Ratings and Loss Given Default Assessments for Non-Financial
Speculative-Grade Corporate Obligors in the United States and Canada, Moody’s Investors
Service, August 2006
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Expected Cash Flow Method - Moody’s Speculative-Grade Debt –
Valuation Process
•

Moody’s valuation methodology for firms near or in default
– Develop expected BEV
– Bottom up analysis to estimate proceeds available to debt
– Band of uncertainty (standard deviation)

•

Moody’s loss given default rate
– Model uncertainty surrounding the firm-wide loss given default (LGD) rate
– Model LGD rates for different debt instruments
– LGD rate considers:
> Moody’s database on recoveries for 400 US bankruptcies and distressed exchanges.
Average recovery rate of 50% with standard deviation of 26%
> Firms with little bank debt have higher average LGD rates of 65%. Firms with bank
debt have lower LGD rate of 35%.

•

Source: Probability of Default Ratings and Loss Given Default Assessments for Non-Financial
Speculative-Grade Corporate Obligors in the United States and Canada, Moody’s Investors Service,
August 2006
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Expected Cash Flow Method - Understanding the Claim

• To apply Expected Cash Flow Method consider:
– Priority of claim and impact on risk of receipt of cash flows
– Relationship of parties at interest
– Motivations of parties
> Accounting vs. economic return motivations
> Other
– Form of exit – cash or new securities in the subject entity
– Proposed restructuring process
> Out-of-court restructuring
> Chapter 11 Reorganization
> "Pre-packaged Chapter 11 Reorganizations

56

Expected Cash Flow Method - Understanding the Claim
(continued)
– Legal Considerations
> Security interests granted
> Have security interests been perfected?
> Equitable subordination - legal doctrine which allows for subordination of
claims of senior creditors because their adverse actions injured junior
creditors
> Potential for fraudulent conveyance(s) - requires unwinding of a
transaction found to have been constructively fraudulent
– Importance of Control and Enforceability of Rights
> Bankruptcy scenarios and negotiating positions
> Very situation specific

57

Expected Cash Flow Method - Estimating Expected Cash Flows
• Expected cash flow estimates can be case specific
• Estimated cash flow estimates can be based on studies on recovery rates
– Academic studies do not consider unique circumstances of a given
company
– Present wide dispersion of results
– Provide general parameters / insights
– Recovery rates may provide general sense of reasonableness of case
specific estimates
• Develop case specific recovery estimates

58

Expected Cash Flow Method - Estimating Expected Cash Flows –
Case Specific
• Develop BEV estimate(s)
– Going concern vs. liquidation
> Need for and availability of additional capital?
> Is distress driven by capital structure, operating difficulties or both?
> What are perspectives/interests of creditors?
• Develop probabilities, if multiple scenario
• Waterfall calculation
– Contractual
– Potential given bargaining power of different parties

59

Expected Cash Flow Method – Estimating Expected EV for Firms
in Default or Facing Imminent Default
•

Assess going concern or liquidation values

•

“Judgment and industry knowledge in determining the appropriate
valuation technique.”

•

Methods include discounting expected cash flows, multiple of adjusted
EBITDA, deriving values based on revenues or asset values

•

Liquidation value used where not viable as going concern or specific
creditor class would receive less in reorganization then in liquidation.

•

“ Analysts use a “distressed” EBITDA multiple when a firm is expected to
reorganize and remain a going concern and other techniques are not more
appropriate.

•

Source: Appendix 2, Source: Probability of Default Ratings and Loss Given Default Assessments
for Non-Financial Speculative-Grade Corporate Obligors in the United States and Canada,
Moody’s Investors Service, August 2006
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Expected Cash Flow Method - Estimating Discount Rate

•

ECF Method requires discount rate estimate

•

Given principal uncertainty, less precision in discount rate estimate and
broader range of value estimates

•

Moving from CCF to ECF allows move from higher discount rates to discount
rates in “normal” return spectrum

•

Potential discount rates based on return requirements of investors

61

Expected Cash Flow Method Examples

62

ECF Method Examples - Waterford Wedgwood Plc – Overview of
Example
• The following three slides provide information to facilitate assessment of
debt valuation in a distressed debt setting.
• This example was extracted from a November 16, 2007 research report
on Waterford Wedgwood plc prepared by Fitch Ratings.
• Waterford had publicly traded debt rated CCC by Fitch.
• Company reporting sales declines, negative EBITDA for prior three
years and consuming cash. Longer term outlook of positive EBITDA in
5 to 10% range several years out. Sale of preference shares to fund
cash needs.

63

ECF Method Examples - Waterford Wedgwood Plc – Summary
Information

64

ECF Method Examples - Waterford Wedgwood Plc – Liquidation
Values

• Recovery rate is assumed to be equal to the advance rate.
• Advance rate typically represents a percentage of collateral
that determines the loan amount that a lender will issue a company.
• Pension assets are not available to general creditors

65

ECF Method Examples - Waterford Wedgwood Plc – Distribution
of Value by Priority

• Administrative claims represent expected costs incurred during
bankruptcy and liquidation of company.
• Proceeds distributed based on a “strict” waterfall analysis.
• For Waterfall, this distribution was what actually occurred.
66

ECF Method Examples - Waterford Wedgwood Plc – Summary
Observations
• Use of liquidation analysis by Fitch
• Impact of different liquidation preferences on proceeds received
• Inclusion of administrative claims (priority item) in the calculation of
proceeds distribution
• Some assets may not be available to general creditors (certain pension
assets)
• Bankruptcy led to liquidation of assets of Waterford. The actual
waterfall calculated was applied (not always the case)
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ECF Method Examples - JPS Textiles – Overview of Example
•

Valuation of an ongoing concern.

•

The following slides provide information to facilitate assessment of debt
valuation in a distressed debt setting.

•

This example was extracted directly from Separating the Jewels from the Junk,
Neil Dabney, Darryl Schall, Probus Publishing Company.

•

JPS Textiles formed in 1988 thru a leveraged buyout of certain operations from
J.P Stevens & Co. Acquisition at 8X EBITDA. Capital structure of 88% debt as
% of total capital. Debt obligations requiring high coupon payments.

•

Prior to acquisition strong revenue growth but declining margins. Risk of foreign
competition. Business highly susceptible to economic downturn.

•

Projected cash flow shortfalls led to attempts to renegotiate terms of debt.
Company ultimately negotiated a pre-packaged bankruptcy which dramatically
lowered debt requirements.

68

ECF Method Examples - JPS Textiles – Negotiated Market Values
of Different Elements of Capital Structure in a Distress Setting

• Discount notes not scheduled to pay cash interest for several years but subsequent
payments were required.
69

ECF Method Examples - JPS Textiles – Business Enterprise
Valuation Analysis and Key Ratios

70

ECF Method Examples - JPS Textiles – Debt Restructuring Terms
from Prepackaged Bankruptcy Plan

71

ECF Method Examples - JPS Textiles – Historical and Projected
Cash Flow and Interest Coverage
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ECF Method Examples - JPS Textiles – Alternative Yield
Assumptions and Expected Trading Ranges for Different Notes

73

ECF Method Examples - JPS Textiles – Return Analysis – Price
Movements and Interim Interest Returns

74

ECF Method Examples - JPS Textiles – Enterprise Values and
Proceeds Available to Debt Obligations Based on Seniority

Debt is publicly traded (see “Market Price” column.
Analysis suggests all obligations are trading at a discount to their realizable value.
75

ECF Method Examples – JPS Textiles – Summary Observations

• Enterprise values are highly dependent on projections of EBITDA and
cash flow
• Valuation depends on priority of debt in capital structure
• Restructured debt may consist of both debt and equity
• Market values are dependent on discount rate assumptions
• Expected return has both a capital gain and an interest component
• Outcomes are highly dependent on negotiations (bargaining power of
differing parties) during the bankruptcy process
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Questions
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Key Resources
• The Handbook of Fixed Income Securities, Edited by Frank J.
Fabozzi.
• 2008 Corporate Rating Criteria, Standard & Poor’s.
• Separating the Jewels from the Junk, Neil Dabney, Darryl
Schall, Probus Publishing Company.
• Probability of Default Ratings and Loss Given Default
Assessments for Non-Financial Speculative-Grade Corporate
Obligors in the United States and Canada, Moody’s Investors
Service, August 2006
• Corporate Default and Recovery Rates, 1920-2007, Moody’s
Investor Services, February 2008
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Appendices
High Yield Bond Market Insights
S & P Bond Rating Descriptions
Fixed Income & Contingent Claim Analysis
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High Yield Bond Market Insights
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High Yield Market - Changes in Bond Spreads Over Time Graphic
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High Yield Market - Changes in High Yield Bond Spreads Over
Time - Table
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High Yield Market - Publicly Traded High Yield Debt – Sources of
Supply and Demand

Note - Fallen angels represent investment grade bonds that have declined to speculative grade
ratings
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High Yield Market - Volatility of Fixed Income Default Experience
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High Yield Market - Volatility of Fixed Income Securities Over
Business Cycle
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High Yield Market - Volatility of Fixed Income Securities Over
Business Cycle
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High Yield Market - Volatility of Fixed Income Securities Over
Business Cycle
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S&P Bond Rating Descriptions
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Descriptions of Investment Grade Debt
•

AAA - An obligation rated 'AAA' has the highest rating assigned by Standard & Poor's. The
obligor's capacity to meet its financial commitment on the obligation is extremely strong.

•

AA - An obligation rated 'AA' differs from the highest rated obligations only in small degree.
The obligor's capacity to meet its financial commitment on the obligation is very strong.

•

A - An obligation rated 'A' is somewhat more susceptible to the adverse effects of changes in
circumstances and economic conditions than obligations in higher rated categories. However,
the obligor's capacity to meet its financial commitment on the obligation is still strong.

•

BBB - An obligation rated 'BBB' exhibits adequate protection parameters. However, adverse
economic conditions or changing circumstances are more likely to lead to a weakened capacity of
the obligor to meet its financial commitment on the obligation. Obligations rated 'BB', 'B', 'CCC',
'CC', and 'C' are regarded as having significant speculative characteristics. 'BB' indicates the least
degree of speculation and 'C' the highest. While such obligations will likely have some quality and
protective characteristics, these may be outweighed by large uncertainties or major exposures to
adverse conditions.
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Descriptions of Speculative Grade
•

BB - An obligation rated 'BB' is less vulnerable to nonpayment than other speculative issues. However, it
faces major ongoing uncertainties or exposure to adverse business, financial, or economic
conditions which could lead to the obligor's inadequate capacity to meet its financial commitment on the
obligation.

•

B - An obligation rated 'B' is more vulnerable to nonpayment than obligations rated 'BB', but the obligor
currently has the capacity to meet its financial commitment on the obligation. Adverse business,
financial, or economic conditions will likely impair the obligor's capacity or willingness to meet its financial
commitment on the obligation.

•

CCC - An obligation rated 'CCC' is currently vulnerable to nonpayment, and is dependent upon
favorable business, financial, and economic conditions for the obligor to meet its financial
commitment on the obligation. In the event of adverse business, financial, or economic conditions, the
obligor is not likely to have the capacity to meet its financial commitment on the obligation.

•

CC - An obligation rated 'CC' is currently highly vulnerable to nonpayment.

•

C - A subordinated debt or preferred stock obligation rated 'C' is CURRENTLY HIGHLY VULNERABLE to
nonpayment. The 'C' rating may be used to cover a situation where a bankruptcy petition has been
filed or similar action taken, but payments on this obligation are being continued. A 'C' also will be
assigned to a preferred stock issue in arrears on dividends or sinking fund payments, but that is currently
paying.

•

D - An obligation rated 'D' is in payment default. The 'D' rating category is used when payments on an
obligation are not made on the date due even if the applicable grace period has not expired, unless
Standard & Poor's believes that such payments will be made during such grace period. The 'D' rating also
will be used upon the filing of a bankruptcy petition or the taking of a similar action if payments on an
obligation are jeopardized.
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Other Debt Rating Insights
•

Plus (+) or minus(-)
The ratings from 'AA' to 'CCC' may be modified by the addition of a plus or minus sign to show
relative standing within the major rating categories.

•

r - This symbol is attached to the ratings of instruments with significant noncredit risks. It
highlights risks to principal or volatility of expected returns which are-not addressed in the credit
rating.

•

N.R. - This indicates that no rating has been requested, that there is insufficient information on
which to base a rating, or that Standard & Poor's does not rate a particular obligation as a matter
of policy.
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Fixed Income and Contingent Claims Analysis
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Contingent Claims Analysis - Introduction
• Contingent Claims Analysis (CCA) refers to techniques for determining the
value of a contingent claim
– Convertible debt, stock options, putable & callable securities, risky debt,
etc. (common stock can also be viewed as a contingent claim )
– Allocates BEV or total equity value to various claim holders (e.g. debt,
convertible notes, preferred, common equity, warrants, etc.)
• The claims are treated as call options written on the BEV of the firm
– Strike price equal to the face amount of the debt and coupon payments
– “Option” gives owner of common the right to buy the underlying company
value at the exercise price; option price determined using Black-Scholes,
lattice model, etc.
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Contingent Claims Analysis - Option-Pricing Method/Contingent
Claims Analysis
• Considers the economic rights of various components of capital
structure under an assumed liquidity event
• Considers the effect of the liquidation preference as of the future
liquidation date (not as of the valuation date)
• Values debt and equity using different method and assumptions
– Contingent claims – (volatility, term to liquidity event)
– Traditional methods (e.g. yields, probability of default, beta, cost
of equity, etc.)
• Difficulty in assessing critical assumptions of CCA (e.g. volatility,
timing of liquidity event)
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Contingent Claims Analysis - A Simple Example
Balance Sheet

Assumptions:
• Total asset value:

$40,000,000

• Face value of debt:

$80,000,000

• Interest rate:

Zero coupon

• Time to maturity:

Assets
$40,000,000

Debt
Equity

2 years

• Debt exceeds the market value of the company’s assets, causing the
company to be technically insolvent
• Neither security is traded
• What is the Fair Value of this Bond?
• What is the Fair Value of Equity?
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Contingent Claims Analysis - Treating Equity as a Call Option
• Lenders own the assets; the
stockholders have the right to buy them
(i.e. pay the loan) for $80M
Common
stock value

• Stockholders exercise this right if assets
of the firm are worth more than face
value of debt
– Asset value – face value of debt =
Common stock

As value of the assets increases above
$80M, the value of the call option, or
contingent claim, also increases

$20M

• Value of assets < face value of debt
– Stockholders do not exercise option
$0

– Default on promised payment to
lenders
– Creditors liquidate assets

Current value Face value $100M
of debt
of assets
$80M
$40M
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Underlying
asset value

Contingent Claims Analysis - Using Black-Scholes-Merton Model
Black-Scholes-Merton inputs:
• Asset value (BEV):

$40,000,000

• Strike price (debt @ face):

$80,000,000

• Risk free rate:

5%

• Volatility:

40%/year

• Expiration:

2 years

• The call option (or Contingent Claim) on the company is deep out of the money (asset price
< strike price)
• Value of equity = Value of call option = $2,251,435
• Value of risky debt = Value of assets - Value of equity = $37,748,565
• Though equity has no current value, it still has time value
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Contingent Claims Analysis - CCA Versatility
Black-Scholes-Merton inputs:
• Asset value (BEV):

$50,000,000

• Strike price (debt @ face):

$40,000,000

• Risk free rate:

5%

• Volatility:

40%/year

• Expiration:

2 years

• The call option (or Contingent Claim) on the company is deep in the money (asset price >
strike price)
• Value of equity = Value of call option = $10,000,000
• Value of risky debt = Value of assets- Value of equity = $32,000,000
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Contingent Claims Analysis - Estimating Volatility
• When performing CCA, need to estimate expected annualized volatility over the
period until the liquidation event
• Estimating volatility
– Typically use asset volatility
> Look for unlevered comparables and use their equity volatilities
> Look for low-levered comparables and unlever their equity volatilities
> Use common sense and reliable benchmarks to establish ranges for
enterprise volatility
> Use Monte Carlo techniques to synthesize a distribution of returns, and
hence, an estimate of volatility (this is difficult to do accurately)
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Contingent Claims Analysis – Challenges with Use
• Consistency of Relationships of Volatility and Discount Rate
• Both volatility estimate and discount rate reflect risk associated with receipt of
future cash flows
• Relationship of volatility estimate and discount rate has not been studied in
significant detail
• Market use of CCA - While CCA is recognized in the financial literature and for ASC
718 / IRC 409A projects, the use of CCA by professionals buying and selling debt is
limited.
• Liquidity Term - Over what period should volatility be measured? Maturity matching
could suggest measurement of volatility over very extended periods of time (10
years or more).
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End
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Other Draft Slides
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Contractual Cash Flow Method – Yield Estimation – Adjustment for
Size /Private Company / Other Factors
 To develop an estimate for size and specific risk of a bond
1. Assess initial rate required
2. Calculate implied ratings at time of initial (or most recent) pricing
3. Determine yield requirement based on implied ratings
4. Calculate difference (premium for incremental risks) (step 1 minus
step 3)
5. Calculate implied rating and yield requirement at valuation date
6. Add premium from step 4 to base yield requirement in step 5
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