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Valuation of Bonds and Stock

First Principles:

Value of financial securities = PV of expected 

future cash flows 

To value bonds and stocks we need to:

 Estimate future cash flows: 

  size (how much) and timing (when)

 Discount future cash flows at an appropriate  

  rate – EIR / IRR of cash flows



Bond Features

What is a bond - 

debt issued by a corporation or a governmental body. 

A bond represents a loan made by investors to the issuer. 

In return for his/her money, the  investor receives a legal claim on 

future cash flows of the borrower. 

The issuer promises to:

make regular coupon payments every period until the bond 

matures, and 

pay the face (par) value of the bond when it matures. 

Default 

an issuer who fails to pay is subject to legal action on behalf of the 

lenders (bondholders). 



Zero Coupon 
Bonds

Irredeemable 
Bonds

Redeemable 
Bonds

❑No annual interest receipt
❑ Principle will pay at the 

redemption with a premium

❑ annual interest receipt – PV of 
Perpetuity (r/Kd) 

❑ Principle wont pay

❑  annual interest receipt
❑ Principle will pay



Pure-Discount (Zero-Coupon) Bonds

Information needed for valuing pure discount bonds:

Time to maturity (T): 

T = Maturity date - today’s date

Face value (F)

Discount rate (r)

  0       1   2 …      n

  |-------------------|-------------------|------  …  ------|

             F

Value of a pure discount bond:

PV = F / (1 + r)n



Examples - Pure Discount Bonds

Q1. Consider a zero-coupon bond, with a face value of $1,000, 

 maturing in 5 years. Suppose that the appropriate discount rate 

is 8%. What is the current value of the bond?

A1. This is a simple TVM problem:

  Use the above PV equation to solve:

  PV = F / (1 + r)T = 1,000 / (1.08)5 = $ 680.58 – mkt value 

Q2. Suppose 6 months have past. What is the bond value now?

A1. Again, use the above PV equation to solve:

  PV = F / (1 + r)T = 1,000 / (1.08)4.5 = $ 707.28

Note: As we get closer to maturity(T), the z.c. bond value increases 

(PVm), since we have to wait less time to receive $1,000

0 1 2 3 4 5Year:

(r = 8%)
1,000PV0



Level-Coupon Bonds – With annual Interest

Information needed to value level-coupon bonds:

Coupon payment dates and Time to maturity (T) 

Coupon (C) per payment period and Face value (F) 

Discount rate

 0       1                     2 …      T

 |----------------|------------------|-------  …  ------|

   Coupon    Coupon        Coupon + F

Value of a Level-coupon bond:

PV = PV of coupon payments + PV of face value 



Example - Coupon Bonds

Q1. Consider a coupon bond paying a 4% coupon rate annually, with a 

 face value of $1,000, maturing in 10 years. Suppose that the 

 appropriate discount rate is 6%. 

              What is the current value of the bond?

   market value of the bond:

       

 1 -10 interest     – 40      x CDCF 7.36    = 294.4

     10  principle  - 1000  x            0.558   =  558.0

                                                                       852.5



Example - Discount, Premium and Par Bonds
Q2. For the above coupon bond: when discount rate is 6% and 

coupon rate is 4% (c < r), the value of the bond is $852.80, less 

than its face value (PV < F). In this case we say that the bond is 

priced at discount. Recalculate the PV of the above bond with 

discount rates of 2% and 4%.

A2. r = 2%

  We have: r = 2% < 4% = c. 

  Use the above PV equation to solve:

  PV= C (1/r){1 - [1 / (1 + r)T]} +  F/(1 + r)T 

       = 40(1/0.02){1 - [1 / (1.02)10]} +  1,000/(1.02)10 = $1,179.65

  We see that when c > r, the bond is priced at premium (PV > F). 

  r = 4%

  We have: r = c = 4%. 

  Use the above PV equation to solve:

  PV= 40(1/0.04){1 - [1 / (1.04)10]} +  1,000/(1.04)10 = $1,000

  We say that when c = r, the bond is priced at par (PV = F).



Q3. 
SP Co has in issue 12% bonds with par value Rs. 100,000 and redemption value Rs. 
110,000, with interest payable quarterly. The market yield on bonds is 8% annually 
and 2% quarterly. The bonds are redeemable on 30 June 20X4 and it is now 31 
December 20X0.

Required
Calculate the market value of the bonds.

Q4. 
A five-year unsecured bond with a coupon of 5% per annum, redeemable at par has 
just been issued. Given the issuer's credit rating, a yield of 6% would be expected. 
The bond is now trading at Rs. 94 which is a 6% discount on its par value of Rs. 100.

Required
(a) Calculate the value of the bond based on a required yield of 6%? 96/-
(b) What is the yield to maturity based on the current market price? 6.5%
(c) State whether the bond is undervalued or overvalued and state whether the yield 
on the bond is higher or lower than required by the investor.



Some Tips on Bond Pricing 

Bond prices and market interest rates move in 
opposite directions.

 
When coupon rate = market rate (r) 

    price = par value.    
 (par bond)

When coupon rate > market rate (r) 
    price > par value 
 (premium bond)

When coupon rate < market rate (r) 
     price < par value 
 (discount bond)



Q1. 
A five-year unsecured bond with a coupon of 5% per annum, redeemable at par has 
just been issued. Calculate the value of the bond if the required yield is:
(a) 3% = 109
(b) 5% = 100 par bond
(c) 7% = 92

When Required Yield   = Coupon rate par bond
When Required Yield   < Coupon rate premium bond
When Required Yield   > Coupon rate discount bond



PV

r (%)

1,000 = F

4 = c2 6

($)

Premium Bond
(r < c , and PV>F)

Discount Bond
(r > c , and PV<F)

Par Bond
(r = c , and PV=F)

Discount, Premium, and Par Bonds



Yield-To-Maturity (IRR of the Cash Flows) 

Meaning
The yield to maturity (or redemption yield) is the effective yield on a redeemable bond 
which allows for the time value of money and is effectively the internal rate of return 
of the cash flows. It represents the return that an investor will receive for buying the 
bond today.

Example: Yield to Maturity
For example, a five-year unsecured bond with a coupon of 5% per annum, redeemable 
at par and issued at a 6% discount to par will have a yield to maturity of 6.47%. This is 
calculated by assuming a nominal value of Rs. 100 and calculating NPVs at 5% and 7% 
discount rates.



Yield to Maturity for irredeemable debt

For irredeemable debt, the yield to maturity (YTM) can be calculated using the
perpetuity formula 

YTM = (Annual interest/Current market value)  100%
For example, an irredeemable bond with a coupon of 4% and a current market

price of Rs. 93 has a YTM of:
4/93  100% = 4.30%



Approaching maturity
As maturity date gets closer, the value of a bonds moves towards its par value.
A chart has been shown for the bond described in the example above, where the required 
yield is 3%. The value of the bond has been recalculated for each year up to maturity. It 
can be seen that as maturity gets closer, the value of the bond moves towards par in a 
linear fashion, and reaches par at the redemption date.



Duration

Duration (also known as Macaulay duration) is the weighted average length of time to 
the receipt of a bond's benefits (coupon and redemption value), the weights being the 
present value of the benefits involved.

What is duration?

Duration is the average time taken to recover the cash flow from an investment.
For investments in bonds, maturity is not only affected by the maturity date of the 
investment but also by the coupon rate (which determines the interest payments).
Duration is useful in allowing bonds of different maturities and coupon rates to be 
compared.
Duration gives each bond an overall risk weighting that allows two bonds to be 
compared. In simple terms, it is a composite measure of the risk expressed in years.

Duration is the weighted average length of time to the receipt of a bond's benefits 
(coupon and redemption value), the weights being the present value of the benefits 
involved.



Example Calculating duration
Magic Inc has a bond (Bond X) in issue which has a nominal value of Rs. 1,000 and is 
redeemable at par.
Bond X is a 6% bond maturing in 3 years' time and has a gross redemption yield (GRY) 
of 3.5%. The current price of the bond is Rs. 1,070.12.
Required
Calculate the duration of the bond.

period



Properties of duration

The basic features of sensitivity to interest rate risk will all be mirrored in the duration 
calculation.

(a) Longer-dated bonds will have longer durations.
(b) Lower-coupon bonds will have longer durations. The ultimate low-coupon bond is 
a zero-coupon bond where the duration will be the maturity.
(c) Lower yields will give longer durations. In this case, the PV of flows in the future 
will rise if the yield falls, extending the point of balance, therefore lengthening the 
duration. 

The duration of a bond will shorten as the life span of the bond decays. However, the 
rate of decay will not be at the same rate. In our example above, a 3-year bond has a 
duration of 2.84 years. In a year's time the bond will have a remaining life of 2 years 
and a duration based on the same GRY of 1.94 years. The life span has decayed by a full 
year, but the duration by only 0.9 years.





Modified duration

Modified duration is a measure of the sensitivity of the price of a bond to a change in 
interest rates.
Rather than looking at the weighted average time it takes to receive the bond's 
benefits, modified duration measures how sensitive the price of the bond is to a 
change in the interest rate.





The benefits and limitations of duration

Benefits

The main benefits of duration are as follows:

(a) Duration allows bonds of different maturities and coupon rates to be directly 
compared. This makes decision making regarding bond finance easier and more 
effective.

(a) If a bond portfolio is constructed based on weighted average duration, it is 
possible to determine portfolio value changes based on estimated changes in 
interest rates.

(a) Managers may be able to modify interest rate risk by changing the duration of 
the bond portfolio – for example, by adding shorter maturity bonds or those with 
higher coupons (which will reduce duration), or by adding longer maturity 
bonds or those with lower coupons (which will increase duration).



Limitations
The main limitation of duration is that it assumes a linear relationship between 
interest rates and price – that is, it assumes that for a certain percentage change in 
interest rates there will be an equal percentage change in price.
However, as interest rates change the bond price is unlikely to change in a linear 
fashion. Rather, it will have some kind of convex relationship with interest rates 
(see below).



As you can see from the diagram above, the more convex the relationship, the 
more inaccurate duration is for measuring interest rate sensitivity. Therefore 
duration should be treated with caution in your predictions of interest rate/price 
relationships.

Duration can only be applied to measure the approximate change in bond price 
due to changes in interest rates if the interest rate change does not lead to a 
change in the shape of the yield curve. This is because it is an average measure 
based on the GRY (yield to maturity). 

However, used in conjunction with each other, convexity and duration can provide 
a more accurate approximation of the percentage change in price resulting from a 
percentage change in interest rates. It can also be used to compare bonds with the 
same duration but different levels of convexity. For example, if Bond X has a higher 
convexity than Bond Y, its price would fall by a lower percentage in the event of 
rising interest rates.



Credit risk
Credit risk, also referred to as default risk, is the risk undertaken by the lender that 
the borrower will default either on interest payments or on the repayment of 
principal on the due date, or on both.

RISK associates with bonds ( ECL= LGD x PD)

Credit risk aspects
Credit risk arises from the inability of a party to fulfil its obligation under the terms of a contract. 
Creditors to companies, such as corporate bondholders and banks, are also exposed to credit risk. 
The credit risk of an individual loan or bond is determined by the following two factors.

The probability of default
This is the probability that the borrower or counterparty will default on its contractual 
obligations to repay its debt.

The recovery rate
This is the fraction of the face value of an obligation that can be recovered once the borrower has 
defaulted. When an company defaults, bondholders do not necessarily lose their entire 
investment. Part of the investment may be recovered depending on the recovery rate.

The loss given default (LGD) is the difference between the amount of money owed by the 
borrower less the amount of money recovered.



For example, a bond has a face value of $100 and the recovery 
rate is 80%. The LGD in this case is:

LGD = $100 – $80 = $20

The expected loss (EL) from credit risk shows the amount of 
money the lender should expect to lose from the investment in a 
bond or loan with credit risk.

The EL is the product of the LGD and the probability of default 
(PD).

EL = PD  LGD

If the PD is, say, 10%, the EL from investing in the above bond is:

EL = 0.10  20 = $2



Credit risk measurement

The measurement of credit risk is fairly complex. All the approaches concentrate on the 
estimation of the default probability and the recovery rate.

The oldest and most common approach is to assess the probability of default using 
financial and other information on the borrowers and assign a rating that reflects the EL 
from investing in the particular bond. This assignment of credit risk ratings is done by 
credit rating companies, 
such as  Standard & Poor, 
                Moody's Investor Services and 
                Fitch. 

These ratings are widely accepted as indicators of the credit risk of a bond. The table 
below shows the credit rating used by Moody's and Standard & Poor.





For Standard & Poor's ratings, those 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. For example, a company with BB+ rating is considered to have a better credit 
rating than a company with a BB rating, although they are in the same major rating 
category.

With Moody's, numerical modifiers 1, 2 and 3 are added to each ratings category from Aa 
to Caa, with 1 indicating a higher ranking within the category. 
For example, a rating of Baa1 is higher than Baa2.

Both credit rating agencies estimate default probabilities from the empirical 
performance of issued corporate bonds of each category. The table below shows the 
probability of default for certain credit categories over different investment horizons. 
The probability of default within a year for AAA, AA, or A bonds is

practically zero whereas for a CCC bond it is 26.38%. However, although the probability 
of default for a AAA company is practically zero over a single year, it becomes 0.98% 
over a 15-year period (this is consistent with the theory that, the longer the time 
horizon, the riskier the investment).





Criteria for establishing credit ratings
The criteria for rating international organisations encompasses the following:





Credit migration

The credit rating of a borrower may change after a bond is issued. This is referred to as 
credit migration.

There is another aspect of credit risk which should be taken into account when 
investors are investing in corporate bonds, beyond the probability of default.
A borrower may not default, but due to changing economic conditions or management 
actions the borrower may become more or less risky than at the time the bond was 
issued and, as a result, the bond issuer will be assigned a different credit rating by the 
credit agency. This is called credit migration. The significance of credit migration lies 
in the fact that the assignment of a lower credit rating will decrease the MV of the 
corporate bond. This is discussed in the next section in the context of credit spreads.

Reducing credit risk – credit enhancement

Credit enhancement is the process of reducing credit risk by requiring collateral, 
insurance or other agreements to provide the lender with reassurance that it will be 
compensated if the borrower defaulted.

Credit enhancement is a key part of the securitisation transaction in structured 
finance and is important for credit rating agencies when raising a securitisation.



Internal credit enhancement /reduce credit risk
There are two main types of internal credit enhancement – excess spread and
over-collateralisation.

Excess spread
Another name for excess spread is 'excess interest cash flow'. It is the difference
between interest received by issuers of asset-based securities (such as mortgages)
on the securities sold and the interest paid to the holders of these securities. One
example is sub-prime mortgages. Such mortgages are sold at a higher rate of
interest than prime mortgages, resulting in higher interest receipts for the
mortgage providers.

Over-collateralisation
Over-collateralisation is a common form of credit enhancement. In simple terms, it
is the ratio of assets to liabilities. Over-collateralisation occurs when the value of
the assets held to support a security is actually greater than the security itself (the ratio 
of assets to liabilities is greater than 1). This gives the holder of the assets a
'cushion' in the event of late or non-payment from the security.
How the level of over-collateralisation is determined can be illustrated using an
example from Standard & Poor's. A cash flow transaction involves the issue of $80
million of senior debt which is supported (backed) by a collateral pool of assets
which has a par value of $100 million (known as an 80/20 liability structure). The
level of over-collateralisation is the ratio of assets to liabilities – that is,
$100 million/$80 million or 125%.



External credit enhancement

External credit enhancement tools include surety bonds, letters of credit and cash
collateral accounts.

Surety bond

A surety bond is a guarantee to pay a loss sustained as a result of a breach of
contractual or legal obligations. Strictly speaking, a surety bond is a contract of
guarantee, not of insurance and involves three persons: the contractor, who puts
the bond in place, the employer, who is contracting with the contractor and
requires the surety bond to be provided, and the guarantor, who may be an
insurer. In the event of the contractor's default, the guarantor compensates the
employer for any losses incurred. Often the guarantor provides its guarantees only
to securities already of at least investment-grade quality (that is, BBB/Baa or
equivalent).



Letter of credit
A financial institution (typically a bank) which issues a letter of credit is obliged
to reimburse any losses incurred up to the required credit-enhancement amount,
in return for a fee.
Letters of credit are often used in international trade to protect both the
importer and exporter. A letter of credit represents a written undertaking given
by a bank on behalf of an importer to pay a specified sum of money to the exporter
within a certain time. However, in order to be entitled to the payment the exporter
must be able to produce necessary documentation that complies with the terms
stated in the letter of credit.
In the early 1990s, the long-term debt of some of the banks responsible for issuing
letters of credit was downgraded, which lessened the appeal of these tools.

Cash collateral account
A cash collateral account is an account that is used to secure and service a loan.
Deposits are made into this account but no sums can be withdrawn. When funds
are paid in and have cleared, this reduces the loan which is served by this account.
As no sums can be withdrawn, it is viewed as a zero-balance account – any money
that is paid in goes immediately towards reducing the extent of the loan being
served.
As a cash collateral account is an actual deposit of cash, a downgrade of the
account provider would not result in a similar downgrade of the security (unlike
letters of credit and surety bonds).



Credit spreads

The credit spread is the premium required by an investor in a corporate bond to
compensate for the credit risk of the bond.
The yield to a government bondholder is the compensation to the investor for
forgoing consumption today and saving. However, corporate bondholders should
require compensation not only for forgoing consumption but also for the credit
risk that they are exposed to. As we discussed in the previous section, this is a
function of the probability of default, the recovery rate and the probability of
migration. Assuming that a government bond such as the one issued by the US or
an EU Government is free of credit risk, the yield on a corporate bond will be:









The cost of debt capital

The cost of debt capital for a company is determined by the following.
(a) Its credit rating
(b) The maturity of the debt
(c) The risk-free rate at the appropriate maturity
(d) The corporate tax rate





Impact of credit spreads on bond values

The deterioration in the credit quality of a bond, referred to as credit migration,
will affect the MV of the bond.

We have already mentioned that credit risk is affected by the probability of
migration of a certain debt or loan to another credit category. In markets where
loans or corporate bonds are traded this migration is reflected in increased
spreads. Using only the probability of default and ignoring the probability of
migration from one category to another may give a misleading estimate of the risk
exposure. Thus a company that has a very low or even zero probability of default
but a high probability of being downgraded will have its credit risk significantly
underestimated.

To explain how credit migration may impact on bond values, consider a bond
which is currently rated as BBB. In a year's time the bond may still be rated BBB,
or it may have a higher or lower credit rating. An indication of the probability of
being at the same or a different rating in a year's time is reproduced in the table
below.













Yields on different bonds

In July 2019, the US government bonds were rated AA+ by Standard & Poor's,
which is 1 grade below the top rating of AAA. Canadian government bonds
enjoyed the top rating of AAA. The yield on US 10 year bonds was around 2.05%
compared to 1.58% for Canadian government 10 year bonds.
Standard & Poor's rating for Sri Lankan government bonds are currently rated B
with a comment that the "outlook is stable". At the time of writing (July 2019) new
10 year bonds are to be issued with a coupon rate of 7.85%, the higher coupon
reflecting the increased risk for the investor.
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