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Risk and Return Defined

l Risk is the chance of loss; the variability of 
returns; uncertainty associated with a given 
asset.

l Return is the total gain or loss expected - or 
experienced - by the owner of a financial 
asset or investment over a given period of 
time.
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Return can be Computed (ex post) or 
Estimated (ex ante)

Pt - Pt-1 + Ct
Pt-1

WHERE
kt =   Actual (ex post) or expected (ex 

ante) return
Pt =   Price (value) of asset at time t
Pt-1 =   Price (value) of asset at time t-1
Ct=   Cash Flow(s) received between 

time t-1 and time t

kt =



Giddy/NYU Risk and Return: Fixed Income/3

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 5

Calculating Return: Example

An investor bought a share of Sony Corp. stock one 
year ago for $40.  Today it can be sold for $43.50.  
She received $1.50 in dividends during the year.  
What is her actual return for the year?

What We Know:
Pt = $43.50;  Pt-1 = $40.00;  Ct = $1.50
Plug into formula

$43.50 - $40.00 + $1.50 $  5k
t

=  = = 12.5%
$40.00                     $40
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Standard Deviation (σ σ k )

q In general, the higher the standard 
deviation, the greater the risk.

q But are securities prices normally 
distributed?

σ k i i
i

n

k k xP= −
=
∑ ( ) 2

1



Giddy/NYU Risk and Return: Fixed Income/4

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 7

The Normal Distribution

Probability

Return on
large company
stocks

68%

95%

> 99%
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Measuring Empirical Volatility

Return Volatility:

The usual measure of volatility is the standard deviation, which is 
the square root of the variance:

Year Actual Average Return Squared
return return deviation deviation

1 .10 .05 .05 .0025

2 -.07 .05 -.12 .0144

3 .28 .05 .23 .0529

4 -0.11 .05 -.16 .0256

Total .20 .00 .0954

The variance,   2 or Var(R) = .0954/(N-1) = .0318

The standard deviation,     or SD(R) =               = .1783 or 17.83%.0318
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Expected Return
Of Fixed-Income
Securites
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Price Risk of Treasuries

Treasuries differ:
l Liquidity - traders quote wider bid-ask 

spreads for illiquid bonds
l Duration - sensitivity of price to a change in 

interest rates - is based on the bond’s coupon 
levels and maturity date (low duration means 
less risky)

l Convexity - measures how duration changes 
with a change in rates (high convexity is 
desirable)



Giddy/NYU Risk and Return: Fixed Income/6

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 11

The Price-Yield Relationship

Bond prices and interest rates have an 
inverse relationship:

PRICE

YIELD(RATE)9%

100
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The Price-Yield Relationship

But plotting price vs yield shows that the 
relationship is non-linear:

100

9%

Price of a 
9% bond
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Maturity

In general, the longer the maturity, the 
more sensitive is a bond’s price to 
interest-rate changes, other things 
being equal:

Price
Required
yield

9%,
5 year

9%,
25 year

8%
9%
10%

104.0554
100.0000
96.1391

110.7510
100.0000
90.8720
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The Coupon Effect...

But three bonds with the same maturity 
can have very different sensitivities, 
depending on their coupon levels:

Price
Required
yield

9%,
5 year

6%,
5 year

0%,
5 year

8%
9%
10%

104.05
100.00
96.13

91.88
88.13
84.56

67.56
64.39
61.39
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Duration as a Measure of Price 
Sensitivity

Duration measures the % price change 
for a given change in yield:

PRICE

YIELD9%

100

The steeper the 
line, the more 
the price falls 
for a given rise 
in yield
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Greater Duration, Greater Risk

Duration is measured as the PV-weighted 
average life, so low-coupon bonds have 
greater duration

PRICE

YIELD9%

100

6% BOND

9% BOND

0% BOND
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Calculating Duration:
MacCauley and Modified

D

tCF
r

P

D P
dP
P

D
r

MAC

t
t

t

n

MOD

= +

= = = −
+

=
∑ ( )

%
( )

1

1

1

∆
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Calculating Modified Duration:
Shortcut Method

ApproxD P
P P

P yield
MOD = = −− +%

( )( )
∆

∆2 0

The average percentage price change, relative 
to the initial price, per 1-basis-point change in 
yield:



Giddy/NYU Risk and Return: Fixed Income/10

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 19

Duration: An Excel Spreadsheet

Yield 8 . 0 %

Bond A Time (year) 0.5 1 1.5 2
Cash-Flows 4 4 4 104
PV of CFs 3.84615 3.6982 3.556 88.9
Pr ice 100
Weighted  CFs 4 8 12 416

PV of weighted CFs 3.84615 7.3964 10.668 355.6
Sum of  weight .  CFs 377.509
Semiannual  durat ion 3.77509
Macaulay  durat ion i s1.88755
Modified 1.74773
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About Duration:

l Duration is % price change for a 1% 
yield change

l The duration of a bond is the period for 
which the yield to maturity will be 
realized even if the yield curve shifts

l Duration is additive: a portfolio’s 
duration is the weighted average of the 
assets’ durations

l For zero’s, Duration=Maturity (close).
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Assets (each $10m):
u1-year E$ deposit
u5-year, 6% T-note 

Duration=4.6
u9-year Strip

Fixed liabilities:
u$10m 3 years
u$10m 5 years
u$10m 7 years

uUnum’s risk? 
uAsset Duration = 10(1%)+10(4.6%)+10(9%)
uLiab Duration = 10(3%)+10(5%)+10(7%)
uNet duration is 1.46-1.50 = -4m

Unum
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Characteristics of Duration

l Except in the case of zero’s, duration is less than 
maturity

l The lower the yield, the greater the duration
l The lower the coupon, the greater the duration
l The longer the maturity, the greater the duration
l Duration assumes parallel shifts in the yield 

curve.
uAlternative measures of duration have been 

developed, measures that assume more 
realistic changes in the way the yield curve 
shifts



Giddy/NYU Risk and Return: Fixed Income/12

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 23

Bond Price Changes:
Actual vs. Duration-Based

There’s an error in duration-based estimation, 
because duration is linear.

PRICE

YIELD9%

100
Actual

Duration

Error

Copyright ©2000 Ian H. Giddy Risk and Return: Fixed Income 24

Convexity

Convexity, or curvature, helps correct duration’s
mispricing. Because duration itself changes, 
we need a measure of the price change due 
to a change in duration. This is the second 
derivative of the price change, annualized 
and divided by the price:

where C is the coupon, m the frequency, n the 
maturity and n the yield.

CONV
mC
y y

mCn
y y

n n C y
y m P

n n n= −
+


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Calculating Convexity:
Shortcut Method

ApproxConv
P P P

P yield
= + −− + 2 0

0
2( )∆
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Convexity:
The Change in Duration

The percentage price change in a bond can be 
approximated using both duration and 
convexity.

PRICE

YIELD9%

100
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Convexity for Different Bonds

Positive convexity is desirable, because it 
cushions a bond’s price fall and accelerates 
its rise.

PRICE

YIELD9%

100

Bond B

Bond A

Duration line
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Convexity of Callables

Mortgage-backed securities and other 
callable bonds may have negative 
convexity which cushions a bond’s price 
rise and accelerates its fall!

PRICE

YIELD

100

102
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Riskiness of Bonds
(Optional Assignment)
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S.D./Risk Yield/Return
10 year Treasury = 0.21% 6.54%
Aaa Corp. Bond = 0.15% 7.47%
Bbb Corp. Bond = 0.16% 8.11%
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Default Risk and Ratings

Rating companies
uMoody’s Investor Service
uStandard & Poor’s
uFitch/Duff and Phelps

Rating Categories
uInvestment grade
uSpeculative grade
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Rating Agencies

Why a rating?
l Compare alternatives across different ratings 

categories; 
l Obtain a relative as well as an absolute 

measure of credit risk
l Be reasonably sure of a market to sell the 

security.

n Moodys
n Standard & Poors
n Fitch

n Moodys
n Standard & Poors
n Fitch
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Bond Credit Ratings

Moody’s
Standard &
Poor’s Interpretation

Aaa
Aa

AAA
AA

High-quality debt instruments

A
Baa

A
BBB

Strong to adequate ability to
pay principal and interest

Ba
B
Caa
Ca
C

BB
B
CCC
CC
C

Ability to pay interest and
principal speculative

D In default
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Factors Used by Rating Companies

l Coverage ratios

l Leverage ratios
l Liquidity ratios

l Profitability ratios

l Cash flow to debt
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The Options Approach

How can we determine the spread on a 
corporate bond?

Operating

Cash

Flows

Debt

Equity

Assets Liabilities

Uncertain 
Business

Cash Flows

Fixed debt
And

Residual 
Equity

Owning debt is like writing a put
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Debt Instruments: 
Three Special Cases

l High yield bonds

l Country debt and Brady Bonds
l Asset-Backed Securities
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SPONSORING
COMPANY

SPECIAL
PURPOSE
VEHICLE

ACCOUNTS
RECEIVABLE

ACCOUNTS
RECEIVABLE

ISSUES
ASSET-BACKED
CERTIFICATES

SALE OR
ASSIGNMENT

Securitization: The Structure
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Finance Co. Ltd
(Seller)

FCL 1997-A
(Special Purpose Co.)

Investors

Financial Guarantee
Provider

(if required)

Servicing Agreement

Proceeds

Sale of Assets

Proceeds

Asset-Backed
Securities

Guarantee
Agreement

Rating Agency

Top Rating

Trustee
Trust

Agreement

Finance Co.’s
Customers

Hire-Purchase
Agreement

Typical Securitization Structure
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Finance Co. Ltd
(Seller)

FCL 1997-A
(Special Purpose Co.)

Senior

Proceeds

Sale of Assets

Rating Agency

Top Rating

Credit Enhancement:
An Alternative Approach

Subordinated

More Subordinated

Lower Rating

No Rating

Financial Guarantee
Provider

(if required)Guarantee
Agreement
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Atherton Capital
(Seller)

Atherton FLF 1998-A
(Special Purpose Co.)

Investors

Servicing Agreement

Proceeds

Sale of Assets

Proceeds

Asset-Backed
Securities

Mellon Mortgage
(Servicer)

Franchisees
(Borrowers)

Loan
Agreement

Example:
Franchise Loan Securitization

Servicing Advisor

Loan
Payments

Class Rating Subordination
A1,A2,A-x AAA 28%
B AA 22%

C A 16.5%
D BBB 12%
E BB 8.5%
F B 5.5%

Issuer balance NR 0%
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Rating Reports

l General reports on a sector, like CLOs
l Pre-sale report on an individual CLO, once 

risks have been evaluated but final terms and 
credit enhancement have not yet been 
finanized

l Final deal report
l Periodic updates
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Key Factors Agencies Examine

l the quality of the pool of assets, evaluated as 
a portfolio

l the credit quality of all the parties to the deal. 
l operational support for servicing, transfer, 

recording, follow-up, etc;
l credit enhancement
l legal structure
l sovereign risks 
l market price risks
l payment timing risks
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Deal documentation

List information requirements
Due diligence &

Meeting with management

Issuer/Banker
Requests rating

Pool credit analysis
Legal analysis
Stress testing

Credit enhancement
negotiation

Rating committee
Presale report
Final report

Rating Process

Surveillance

“Rating CLOs” (Fitch)

on Workshop Website
giddy.org/abs-hypo.htm

“Rating CLOs” (Fitch)

on Workshop Website
giddy.org/abs-hypo.htm
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CLO Rating Process (Fitch)

l Information request
l Initial review

u Bank’s internal credit standards, history
u Credit scoring correlation
u Chargeofs and nonaccruals

l Due diligence
l Legal
l SPV
l Participations vs assignments vs CLNs
l Determining credit enhancement
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Stress Testing & Credit Enhancement

AAABBB

70.839.734.5%B-

14.05.04%BBB

1.30.51%AAA

Note rating
Default 
probability 
10yrCollateral

Source: FitchIBCA Bank CLOs
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Collateralized Debt Obligations

l Cash flow backed CLOs and CBOs

l Market value backed CBOs
l Synthetic CLOs
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Cash Flow Backed CLOs

BANK (SELLER)

SPECIAL
PURPOSE
VEHICLE

LOANS

ISSUES
ASSET-BACKED
CERTIFICATES

SALE OR
ASSIGNMENT

LOANS

Motivations:

n Free up capital

n Lower cost of 
funding

n Distressed loan 
arbitrage (3rd

party sponsors)

Motivations:

n Free up capital

n Lower cost of 
funding

n Distressed loan 
arbitrage (3rd

party sponsors)
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Source: Fitch, 
”Bank 
CLOs: an 
Overview”
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Cash flow Backed CLOs

CREDIT

ENHANCEMENT

SPVLOANS Investors

n Senior-Sub with 
priorities of cash flows

n Cash reserve accounts
n Letters of credit
n Guarantees

Cash
flows

ABS
flows
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Senior-Sub CLO Structure
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Market Value Backed CBOs

MANAGER

SPVBONDS Investors

Trades bonds to 
meet interest & 
principal needs

Cash
flows

ABS
flows
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Market Value Backed CBOs

MANAGER

SPVBONDS Investors

Trades bonds to 
meet interest & 
principal needs

Cash
flows

ABS
flows
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Characteristics of Market Value CBOs

l Market value transactions are often 
collateralized by leveraged loans, high-
yield bonds, mezzanine debt, distressed 
debt, and public and even private equity.

l Market value transactions are less 
restrictive with respect to cash flow 
requirements, credit quality, and maturity 
of the collateral.

l The manager can trade the securities.
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Rating Agencies Analyze Price Volatility 
to Determine CE Requirements
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Advance rates determine how much rated debt can 
be issued against the market value of an asset. 
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The Alternative: Synthetic ABS

HVB (Originator)

SPECIAL
PURPOSE
VEHICLE

REFERENCE

POOL OF LOANS

(Stay on

balance sheet)

ISSUES
ASSET-BACKED
CERTIFICATES

CREDIT SWAP
AGREEMENT

TOP QUALITY
INVESTMENTS
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Much more on ABS….

globalsecuritization.com
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Default Risk and Ratings

l Rating companies
uMoody’s Investor Service
uStandard & Poor’s
uDuff and Phelps
uFitch

l Rating Categories
uInvestment grade
uSpeculative grade
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Bond Credit Ratings

Moody’s
Standard &
Poor’s Interpretation

Aaa
Aa

AAA
AA

High-quality debt instruments

A
Baa

A
BBB

Strong to adequate ability to
pay principal and interest

Ba
B
Caa
Ca
C

BB
B
CCC
CC
C

Ability to pay interest and
principal speculative

D In default
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Factors Used by Rating Companies

l Coverage ratios

l Leverage ratios
l Liquidity ratios

l Profitability ratios

l Cash flow to debt
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Country Risk Premiums: Latin America

Country Rating Risk Premium

Argentina BBB 5.5% + 1.75% = 7.25%

Brazil BB 5.5% + 2% = 7.5%

Chile AA 5.5% + 0.75% = 6.25%

Columbia A+ 5.5% + 1.25% = 6.75%

Mexico BBB+ 5.5% + 1.5% = 7%

Paraguay BBB- 5.5% + 1.75% = 7.25%

Peru B 5.5% + 2.5% = 8%

Uruguay BBB 5.5% + 1.75% = 7.25%
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Country Risk Premiums: 
Eastern Europe

Country Rating Premium

Czech Republic A 5.5% + 1% = 6.5%

Lithuania BB+ 5.5% + 2% = 7.5%

Poland AA 5.5% + 0.75% = 6.25%

Romania BB- 5.5% + 2.5% = 8%

Russia BB- 5.5% + 2.5% = 8%

Slovakia BBB- 5.5% + 1.75% = 7.25%

Slovenia A 5.5% + 1% = 6.5%

Turkey B+ 5.5% + 2.75% = 8.25%
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Country Risk Premiums: Asia

Country Rating Risk Premium
China BBB+ 5.5% + 1.5% = 7.00%
Indonesia BBB 5.5% + 1.75% = 7.25%

India BB+ 5.5% + 2.00% = 7.50%
Japan AAA 5.5% + 0.00% = 5.50%
Korea AA- 5.5% + 1.00% = 6.50%

Malaysia A+ 5.5% + 1.25% = 6.75%
Pakistan B+ 5.5% + 2.75% = 8.25%
Phillipines BB+ 5.5% + 2.00% = 7.50%

Singapore AAA 5.5% + 0.00% = 5.50%
Taiwan AA+ 5.5% + 0.50% = 6.00%
Thailand A 5.5% + 1.35% = 6.85%
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Credit Risk versus Market Risk
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CreditMetrics Methodology

l Establishes the exposure profile of each 
obligor in a portfolio.

l Computes the volatility in value of each 
instrument caused by possible upgrades, 
downgrades, and defaults.

l Taking into account correlations between 
each of these events, it combines the 
volatility of the individual instruments to 
give an aggregate portfolio volatility.
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CreditMetrics Roadmap

Compute 
exposure 
profile of 

each asset

Compute 
exposure 
profile of 

each asset

Compute the volatility of value 
caused by 

upgrades/downgrades and 
defaults

Compute the volatility of value 
caused by 

upgrades/downgrades and 
defaults

Compute 
correlations
Compute 
correlations

Portfolio value-at-risk due to creditPortfolio value-at-risk due to credit

Exposures Value-at-risk due to credit Correlations
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Volatilities from “Transition Matrix”
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Construction of Volatility Across 
Credit Horizons
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Defaults and Recovery Rates
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The Distribution of Returns
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A Picture of a BBB Bond’s Value 
Distribution
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Calculating Mean and Standard 
Deviation
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CreditMetrics

www.riskmetrics.com
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For Your Portfolio

Probability

Return on
large company
stocks

68%

95%

> 99%

– 3    
– 48.2%

– 2    
– 27.9%

– 1    
– 7.6%

0
12.7%

+ 1    
33.0%

+ 2    
53.3%

+ 3    
73.6%

quote.bloomberg.com
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Interactive Charts: bigcharts.com
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For Your Portfolio

Probability

Return on
large company
stocks

68%

95%

> 99%

– 3    
– 48.2%

– 2    
– 27.9%

– 1    
– 7.6%

0
12.7%

+ 1    
33.0%

+ 2    
53.3%

+ 3    
73.6%

quote.yahoo.com
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Summary

l Measuring Return & Risk

l Risk of Fixed-Income Securities
l Quantifying Credit Risk
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