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Why are they issued?

They are issued in order to borrow money

Funding Sources/Channels:
- Banks (via loans)
- Market (via bonds)
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A. Definition
The bond is a contract between the issuer (lender) and
the bondholder (borrower), where the issuer is obliged
to pay an interest and to return the borrowed capital.
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B. Bonds: Classification
Bonds can be classified in many ways.These are the most

commons and widely applied:

- Issuer: Government-Corporate

- Maturity: Short term – Long Term

- Presence of the Coupon: Zero coupon bond – Coupon bond

- Type of interest: Fixed rate bond – Floating rate bond

- Quality of the issuer: Investment grade – Speculative grade

- Embedded Derivatives: plain vanilla bond – structured bond
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Bonds: Valuation
* The analysis is focused only on fixed rate bonds
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An Introduction to the Pricing of Financial Assets



• Pricing of Financial asset is based on a BASIC
RULE:

Asset Price = Present Value of future cash 
flows

Pricing of Financial Assets
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Where:
P = Asset Price
E(CFt) = Cash Flow that the asset is expected to pay at time

t
r = Fair return required by the investor (the discount rate)
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Pricing Problems
• Maturity may be uncertain
• Cash flow unknown
• Timing of cash flows 

unknown

• Maturity may be uncertain
• Cash flow unknown
• Timing of cash flows 

unknown

Anyway, these problems don’t 
affect the valuation of fixed rate 

bonds held to maturity
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C. Bond Pricing on Yield curve
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Suppose we need to price the following Government Bond
issued by country which credit quality is average:

Bond Pricing on Yield curve    (follows)

T = Maturity = 4 yrs

Coupon frequency = yearly

Coupon Value = 3

So, the financial structure of the bond is the following:

3 3 3

103

P =?
• In order to price the Bond, we need to discount all the future

cash flows (in other words, we need to find the present
value of the future cash flows). To do that, we need to
choose the discount rate. 10



Bond Pricing on Yield curve        (follows)

• At the valuation date, the Bond Market “shows” the
following Yield Curve of Bonds issued by this country:
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Bond Pricing on Yield curve        (follows)

• Previous Chart shows that for the 4 yrs maturity bonds
issued by this country market requires a yield-to-
maturity of 5.1%.

• So In order to price the Bond, we need to discount all the
future cash flows using the discount rate of 5.1%:
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• If the price were differed from 92.57, the bond wouldn’t
have the yield-to-maturity (5.1%) that market requires on
a 4yrs government bond.
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Bond Pricing on Yield curve: conclusion
• In order to price a Bond on the Yield curve,

you have to discount its cash flows using
the yield-to-maturity that the bond market
“quotes” for bonds having same issuer and
same maturity.
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US Treasury Yield Curve
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The purpose of this section is to anlyse the risk measures
useful to quantify the overall risk of bonds.

D. Risk
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D. Risk

Investors in bonds face three types of risk:

- Interest Rate Risk

- Credit Risk

- Liquidity Risk

(*if the bonds are issued in foreign currency, Exchange

Rate Risk)
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Interest Rate Risk
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Info:
a. We are at the date: December 31, 1998
b. Let's analyze the following Bonds:

• BTP ITALY 5,25 01/11/29
• BTP ITALY 10,5 15/07/00
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Among the risk measures mentioned, this is undoubtedly the one
which, before the 2008 crisis, assumed greater importance.

Definition: "Interest rate risk is the risk of a reduction in the price
of a bond, due to an unexpected rise of market interest rates".

Interest Rate Risk

Increase of market 
interest rate Price reduction 
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Example
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Due to an unexpected increase in inflation rates, interest rates increase by 1% (r = +1%)
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Example
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Due to an unexpected reduction in inflation rates, interest rates decrease by 1% (r = -1%)
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How to easily calculate the interest rate risk
3 well known bond pricing relationships:

1. Bond prices and yields are so inversely related: rP rP

2. Long-maturity bond prices tend to be more sensitive to interest rate
changes than short- maturity bond prices (given r, P is higher for long
maturity bonds).

3. Interest rate risk is inversely related to the bond’s coupon rate (given two
bond with the same maturity, P is higher for bonds having little
coupons).
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Modified Duration

Modified Duration: a measure of the sensitivity of a bond price to interest rate 
changes.

The Modified Duration (MD) is directly proportional to the maturity and inversely 
proportional to the coupon.

[* The analytics of this risk indicator will be analyzed in Financial Mathematics courses]
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Let's consider a government bond issued by Italy 
(BTP)

Yield to Maturity = 1.52%

ITGV 3.000 01-AUG-2029

Price: 112.5
Annual Coupon 3
Maturity: August 1, 2029
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 What is the loss if rates go up 100 basis points
(+ 1.0%)?
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 What is the loss if rates go up 100 basis points (+
1.0%)?
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if interest rates rise by 100 basis points, the market value falls
by 8.154%.
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 What is the profit if rates go down 50 basis points
(- 0.5%)?
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if interest rates fall by 50 basis points, the market value goes up
by 4.077%.
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Let's have a lok to a different bond

Yield to Maturity = 0.78%

ITGV 4.750 01-AUG-2023

Price: 112.6
Annual Coupon 4.75
Maturity: August 1, 2023
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Credit Risk
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Info:
a. ENRON CORP. 6,75 01/08/09
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Enron Corporation, an
US energy company
based in Houston, Texas



Among the risk measures priviously mentioned, this is
undoubtedly the one which, after the 2008 crisis, is perceived as
the most relevant.

Definition: “Credit risk is the risk of negative price fall/decrease
due to a negative credit event”.

Definition
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A classification (today) out of date

Government 
bonds

Corporate bonds

Interest Rate Risk Interest Rate Risk + 
Credit Risk

Today we know that all bonds (Government and
Corporate) are affected by both types of risks
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Rating by Agencies
 In order to “capture” the credit risk of a bond,

we need a measure of the creditworthiness of
the issuer.

 Rating Agencies express judgements with the
purpose to measure (in a synthetic way) the
credit quality of the issuers.

 The better the rating the lower the probability
that the issuer may have problems on repaying
the debt and paying interest (for ex, paying
coupons).

 For the rating attribution, rating agencies use a
symbolic and a synthetic language.

 The best-known rating companies are Moody's,
Standard & Poor's and Fitch.
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MOODY’S S&P Short description
Investment Grade Bonds

Aaa AAA Superior quality / maximum safety

Aa1
Aa2
Aa3

AA+
AA
AA-

High Quality

A1
A2
A3

A+
A
A-

Strong payment capacity

Baa1
Baa2
Baa3

BBB+
BBB
BBB-

Adequate payment capacity

Speculative Grade Bonds / High Yield Bonds / Junk Bonds
Ba1
Ba2
Ba3

BB+
BB
BB-

Low quality, speculative bonds 

B1
B2
B3

B+
B
B-

Highly speculative securities 

Caa
Ca
C

CCC
CC
C

Extremely speculative bonds, 
Maximum risk of  insolvency

D D Default

Rating by Agencies
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Bond ratings
- Bond issuer pays rating agency
- Bond ratings may change over time 
- A Rating improve is named upgrading
- Rating decrease is named downgrading)
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Enron: rating
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A peculiar type of speculative grade bond

Fallen angels
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From credit risk to default risk

The most 
known and 
most serious 
type of credit 
risk:

Default Risk
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Default Risk
It represents the risk that the bond issuer will declare 

bankruptcy before the title expires

Thanks to the rating agencies it is possible to 
estimate the default probability.
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The default rate matrix
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Default probability is not stable over time!
Varies over the business cycle:

- higher in economic recession
- lower in economic expansion

So, during economic crisis, spread between Treasury bonds and 
Bond with low rating increases 
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default risk & yield

Higher 
default 
risk

Lower 
credit 
rating

Higher 
yield
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Liquidity Risk
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The previous risk measures are considered much more relevant than liquidity
risk that however can not be ignored.

Definition: “Liquidity risk identifies the risk of failing to sell quickly a bond or to
sell the bond at a fair price”.

Liquidity Risk
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Liquidity depends on:

Size of issuer (Positive correlation between size and
liquidity)

Efficiency/Liquidity of markets where bonds are traded
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