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Module IV 

Valuation of securities 

 

Bond- Bond features, Types of Bonds, Determinants of interest rates, Bond 

Management Strategies, Bond Valuation, Bond Duration. 

Preference Shares- Concept, Features, Yields. 

Equity shares- Concept, Valuation, Dividend Valuation models. 

 

Definition of 'Bond' 

 

A debt investment in which an investor loans money to an entity (corporate or governmental) 

that borrows the funds for a defined period of time at a fixed interest rate. Bonds are used by 

companies, municipalities, states and U.S. and foreign governments to finance a variety of 

projects and activities. 

 

Bonds are commonly referred to as fixed-income securities and are one of the three main 

asset classes, along with stocks and cash equivalents. 

 

Basic Features of Bonds 

In order to better understand more complicated topics, the CFA Institute requires CFA 

candidates to have the ability to describe the basic features of a bond. These features include: 

 

1. Maturity 

Maturity is the time at which the bond matures and the holder receives the final payment of 

principal and interest. The "term to maturity" is the amount of time until the bond actually 

matures. There are 3 basic classes of maturity: 

 

 A. Short-Term Maturity - One to five years in length 

 B.Intermediate-Term Maturity - Five to twelve years in length 

 C. Long-Term Maturity - Twelve years or more in length 

Maturity is important because: 

 

 It indicates the length of time in which an investor will receive interest as well as 

when he or she will receive principal payments. 

 It affects the yield on the bond; longer maturities tend to yield higher rates. 

 The price volatility of a bond is a function of its maturity. A longer maturity typically 

indicates higher volatility or, in Wall Street lingo, simply the "vol". 

2. Par Value 

Par value is the dollar amount the holder will receive at the bond's maturity. It can be any 

amount but is typically $1,000 per bond. Par value is also known as principle, face, maturity 

or redemption value. Bond prices are quoted as a percentage of par. 

 

Example: Premiums and Discounts 

Imagine that par for ABC Corp. is $1000, which would =100. If the ABC Corp. bonds trade 
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at 85 what would the dollar value of the bond be? What if ABC Corp. bonds at 102? 

 

Answer: 

At 85, the ABC Corp. bonds would trade at a discount to par at $850. If ABC Corp. bonds at 

102, the bonds would trade at a premium of $1,020. 

 

3. Coupon Rate 

A coupon rate states the interest rate the bond will pay the holders each year. To find the 

coupon's dollar value, simply multiply the coupon rate by the par value. The rate is for one 

year and payments are usually made on a semi-annual basis. Some asset-backed securities 

pay monthly, while many international securities pay only annually. The coupon rate also 

affects a bond's price. Typically, the higher the rate, the less price sensitivity for the bond 

price because of interest rate movements.  

 

4. Currency Denomination 

Currency denomination indicates what currency the interest and principle will be paid in. 

There are two main types: 

 

 Dollar Denominated - refers to bonds with payment in USD. 

 Non-dollar-Denominated - denotes bonds in which the payments are in another 

currency besides USD. 

Other currency denomination structures can use various types of currencies to make 

payments. 

 

Because the provisions for redeeming bonds and options that are granted to the issuer or 

investor are more complicated topics, we will discuss them later in this LOS section. 

 

Example: Bond Table 

Let's take a look at an example of a bond with the features we've discussed so far, within a 

bond table format you'd see in a paper. 

 

Bond Management Strategies 

The returns of bonds are influenced by a number of factors: changes in interest rates, changes 

in the credit ratings of the issuers, and changes in the yield curve. A bond strategy is the 

management of a bond portfolio either to increase returns based on anticipated changes in 

these bond-pricing factors or to maintain a certain return regardless of changes in those 

factors. Bond strategies can be classified as active, passive, hybrid. 

 

 Active strategies usually involve bond swaps, liquidating one group of bonds to 

purchase another group, to take advantage of expected changes in the bond market, 

either to seek higher returns or to maintain the value of a portfolio. Active strategies 

are used to take advantage of expected changes in interest rates, yield curve shifts, and 

changes in the credit ratings of individual issuers. 
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 Passive strategies are used, not so much to maximize returns, but to earn a good 

return while matching cash flows to expected liabilities or, as in indexing, to minimize 

transaction and management costs. Pension funds, banks, and insurance companies 

use passive strategies extensively to match their income with their expected payouts, 

especially bond immunization strategies and cash flow matching. Generally, the bonds 

are purchased to achieve a specific investment objective; thereafter, the bond portfolio 

is monitored and adjusted as needed. 

 

 Hybrid strategies are a combination of both active and passive strategies, often 

employing immunization that may require rebalancing if interest rates change 

significantly. Hybrid strategies include contingent immunization and combination 

matching. 

 

1. Active Bond Strategies 

The primary objective of an active strategy is for greater returns, such as buying bonds with 

longer durations in anticipation of lower long-term interest rates; buying junk bonds in 

anticipation of economic growth; buying Treasuries when the Federal Reserve is expected to 

increase the money supply, which it usually does by buying Treasuries. Active selection 

strategies are based on anticipated interest rate changes, credit changes, and fundamental 

valuation techniques. 

 

 Interest Rate Anticipation Strategies 

A rate anticipation strategy is one that involves selecting bonds that will increase the most in 

value from an expected drop in interest rates. If a group of bonds are sold so that others can 

be purchased based on the expected change in interest rates, then it is referred to as a rate 

anticipation swap. A total return analysis or horizon analysis is conducted to evaluate 

several strategies using bond portfolios with different durations to see how they would fare 

under different interest rate changes, based on expected market changes during the 

investment horizon. 

If interest rates are expected to drop, then bonds with longer durations would be purchased, 

since they would profit most from an interest rate decrease. If rates were expected to increase, 

then bonds with shorter durations would be purchased, to minimize interest-rate risk. One 

means of shortening duration is buying cushion bonds, which are callable bonds with a 

coupon rate that is significantly higher than the current market rate. Cushion bonds generally 

have a shorter duration because of their call feature and are cheaper to buy, since they 

generally have a lower market price than a similar bond without the call feature. Rate 

anticipation strategies generally require a forecast in the yield curve as well since the change 

in interest rates may not be parallel. 

 

 Yield Curve Shifts 

Because the yield curve involves a continuum of interest rates, changes in the yield curve can 

be described as the type of shift that occurs. The types of yield curve shifts that regularly 

occur include parallel shifts, twisted shifts, and shifts with humpedness. Aparallel shift is the 
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simplest kind of shift in which short-, intermediate-, and long-term yields change by the same 

amount, either up or down. A shift with a twist is one that involves either a flattening or an 

increasing curvature to the yield curve or it may involve a steepening of the curve where the 

yield spread becomes either wider or narrower as one progresses from shorter durations to 

longer durations. A yield shift with humpedness is one where the yields for intermediate 

durations changes by a different amount from either short- or long-term durations. If the 

intermediate-term yields increase less than either the short- or long-term durations, then that 

is considered to be a positive humpedness, or as it is sometimes referred to as a positive 

butterfly; the obverse, where short-term and long-term yields decline more (meaning that 

bond prices increase faster) than intermediate term yields is referred to as negative 

humpedness or a negative butterfly. 

Several bond strategies were designed to profit or maintain value due to a specific change in 

the yield curve. A ladder strategy is a portfolio with equal allocations for each maturity 

group. A bullet strategy is a portfolio whose duration is allocated to 1 maturity group. For 

instance, if interest rates were expected to decline, then a profitable bullet strategy would be 

one with long-term bonds, which would benefit the most from a decrease in interest rates. 

A barbell strategy is one that has a concentration in both short and long-term bonds if 

negative humpedness in the yield curve is expected, in which case, short- and long-term 

bonds will increase in price faster than the intermediate-term bonds. 

 

 Credit Strategies 

There are 2 types of credit investment strategies: quality swaps and credit analysis strategies. 

Bonds of a higher quality generally have a higher price than those of lower quality of the 

same maturity. This is based on the creditworthiness of the bond issuer, since the chance of 

default increases as the creditworthiness of the issuer declines. Consequently, lower quality 

bonds pay a higher yield. However, the number of bond issues that default tends to increase 

in recessions and to decline when the economy is growing. Therefore, there tends to be a 

higher demand for lower quality bonds during economic prosperity so that higher yields can 

be earned and a higher demand for high quality bonds during recessions, which offers greater 

safety and is sometimes referred to as the flight to quality. Hence, as an economy goes from 

recession to prosperity, the credit spread between high and low quality bonds will tend to 

narrow; from prosperity to recession, the credit spread widens. Quality swaps usually involve 

a sector rotation where bonds of a specific quality sector are purchased in anticipation of 

changes in the economy. 

A quality swap profits by selling short the bonds that are expected to decline in price relative 

to the bonds that are expected to increase in price more, which are bought. A quality swap can 

be profitable whether interest rates increase or decrease, because profit is made from the 

spread. If rates increase, the quality spread narrows: the percentage decrease in the price of 

lower quality bonds will be less than the percentage decrease in the price of higher quality 

bonds. If rates decrease, then the quality spread expands, because the price percentage 

increase for the lower quality bonds is greater than the price percentage increase for the 

higher quality bonds. 
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 Credit Analysis: the Evaluation of Credit Risk 

A credit analysis strategy evaluates corporate, municipal, or foreign bonds to anticipate 

potential changes in credit risk, which will usually result in changes in the issuers' bonds 

prices. Bonds with forecasted upgrades are bought; bonds with potential downgrades are sold 

or avoided. Generally, changes in credit risk should be determined before any upgrade or 

downgrade announcements by the credit rating agencies, such as Moody's, Standard & Poor's, 

or Fitch; otherwise, it may be too late to take advantage of price changes. 

 

 Fundamental Credit Analysis 

The credit analysis for corporate bonds includes the following: 

 fundamental analysis: 

o comparing the company's financial ratios with other firms in the industry, 

especially the interest coverage ratio, which is earnings before interest and 

taxes 

o leverage, which is long-term debt over total assets 

o cash flow, which determines the company's ability to pay interest on debt 

o working capital, which is current assets minus current liabilities 

o return on equity 

 asset and liability analysis, which includes assessing: 

o the market values of the company's assets and liabilities 

o intangible assets and liabilities, especially unfunded pension liabilities 

o the age and condition of the plants 

o foreign-currency exposures 

 industrial analysis: 

o industry and company treads 

o assessing the potential growth rate for the industry 

o industrial development stage 

o the cyclicality of the industry 

o competitiveness 

o labor and union costs and problems 

o government regulations 

 Indenture analysis: how protective covenants compare with industry norms. 

Foreign corporate bonds are also analyzed in the same way, but additional issues include 

the foreign exchange rate and any risks that may occur because of political, social, and 

economic changes in the countries where the bonds are issued or where the company is 

located. 

Indenture analysis and economic analysis are used to gauge the riskiness of municipal bonds. 

Economic analysis: 

 debt burden 

 financial status 

 fiscal problems: 

o revenues falling below projections 

o declines in debt coverage ratios 

o increased use of debt reserves 
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o project cost overruns or delays 

o frequent rate increases 

 and the state of the general and local economy, such as: 

o decreases in population 

o loss of large employers 

o increases in unemployment 

o declines in property values 

o the issuance of fewer building permits 

 Multiple Discriminate Models and the Altman Z-Score 

Multiple discriminate models are statistical models that are used to generate a credit score for 

a bond so that its overall credit quality can be summarized, much as a credit score is used to 

summarize a consumer's creditworthiness. Multiple discriminate models generally assess the 

most important factors that determine the creditworthiness of the issuer by applying 

appropriate weights to each of the factors. A popular scoring model is the Altman Z-score 

model, developed by Edward Altman in 1968. 

 

Altman Z-score = 1.2 × W + 1.4 × R + 3.3 × E + 0.6 × M + 1.0 × S 

 W = ratio of working capital to total assets 

 R = ratio of retained earnings to total assets 

 E = ratio of earnings before interest and taxes to total assets 

 M = market value of equity to total liabilities 

 S = ratio of sales to total assets 

The Altman Z-score ranges from -5.0 to +20.0. If a company has a Z score above 3.0, then 

bankruptcy is considered unlikely; lower values indicate an increased risk of business failure. 

Altman's double prime model includes the same factors except that the book value rather than 

the market value of the company to total liabilities is used and the sales to total assets is 

excluded. 

 

Altman Z''-score = 6.56 × W + 3.26 × R + 6.70 × E + 1.05 × M 

Scores above 2.6 are considered creditworthy, while scores below 1.1 indicate an increased 

risk of business failure. Another score that is commonly used is the Hillegeist Z-score (HS), 

which is an updated estimate of the Altman Z-score 

 

Hillegeist Z-score = 3.835 + 1.13 × W + 0.0 05 × R + 0.2 69 × E + 0.3 99 × M – 0.033 × S 

The 1 year probability of default = 1 ÷ (exp (HS) +1). Like the Altman Z-score, a higher 

value indicates a lower probability of bankruptcy. 

2.Passive Bond Management Strategies 

In contrast to active management, passive bond management strategies usually involve 

setting up a bond portfolio with specific characteristics that can achieve investment goals 

without altering the strategy before maturity. The 3 primary passive bond strategies are index 

matching, cash flow matching, and immunization. 

 Bond Indexing 

Index matching is constructing a bond portfolio that reflects the returns of a bond index. 

Some indexes are general, such as theBloomberg Global Benchmark Bond Indexes or 
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the Barclays Aggregate Indexes; others are specialized, such as the Bloomberg Corporate 

Bond Indexes. Bond indexing is mainly used to achieve greater returns with lower expenses 

rather than matching cash flows with liabilities or durations of bonds with liabilities. Because 

there are several types of indexes, it must 1st be decided which index to replicate. Afterwards, 

a specific strategy must be selected that best achieves tracking an index, given the resources 

of the bond fund. 

 

There are several strategies for achieving indexing. Pure bond indexing (aka full replication 

approach) is to simply buy all the bonds that comprise the index in the same proportions. 

However, since some indexes consists of thousands of bonds, it may be costly to fully 

replicate an index, especially for bonds that are thinly traded, which may have high bid/ask 

spreads. Many bond managers solve this problem by selecting a subset of the index, but the 

subset may not accurately track the index, thus leading to tracking error. 

A cell matching strategy is sometimes used to avoid or minimize tracking error, where the 

index is decomposed into specific groups with a specific duration, credit rating, sector, and so 

on and then buying the bonds that have the characteristics of each cell. The quantity of bonds 

selected for each cell can also mirror the proportions in the bond index. 

Rather than taking a sample of a bond index to replicate, some bond managers use enhanced 

bond indexing, where some bonds are actively selected according to some criteria or forecast, 

in the hope of earning greater returns. Even if the forecast is incorrect, junk bonds tend to 

increase in price faster when the economy is improving, because the chance of default 

declines. 

 

 Cash Flow Matching 

Cash flow matching involves using dedicated portfolios with cash flows that match specific 

liabilities. Cash flows include not only coupon payments, but also repayments of principal 

because the bonds matured or they were called. Cash flow matching is often used by 

institutions such as banks, insurance companies, and pension funds. Liabilities usually vary 

as to certainty. For a bank, CD liabilities are certain in both amount and in the timing. In 

some cases, the liability is certain but the timing is not, such as life insurance payouts and 

pension distributions. Other liabilities, such as property insurance, are uncertain in both 

amount and time. 

Because most bonds pay semiannual coupons, a cash flow matching strategy is established by 

1st constructing a bond portfolio for the last liability, then for the penultimate liability, and so 

on, working backward. The cash flows for earlier liabilities are modified according to the 

amount of cash flow received from coupons of the already selected bonds. However, special 

consideration must be given to callable bonds and lower quality bonds, since their cash flows 

are more uncertain, although the risk can be mitigated with options or other derivatives. 

Because bonds cannot usually be selected to exactly match the cash flow of liabilities, a 

certain amount of cash must be held on hand to pay liabilities as they come due. Thus, a 

drawback to cash flow matching over immunization is that the cash is not fully invested. 

 

 Bond Immunization Strategies 

Bonds have both interest-rate risk and reinvestment risk. Reinvestment is necessary to earn at 
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least a market return. For instance, a 6% coupon bond does not earn a 6% return unless the 

coupons are reinvested. A 6% 10-year bond with a par value of $1000 earns $600 in interest 

over the term of the bond. By contrast, $1000 placed in a savings account that earns 6% 

compounded semiannually would earn $806.11 after 10 years. Hence, to earn a 6% return 

with a coupon bond, the coupons must be reinvested for at least the 6% rate. 

Bond immunization strategies depend on the fact that the interest rate risk and the 

reinvestment risk are reciprocal: when one increases, the other declines. Increases in interest 

rates causes increased interest rate risk but lower reinvestment risk. When interest rates 

decline, bond prices increase, but the cash flows from the bonds can only be reinvested at a 

lower rate without taking on additional risk. A disadvantage of cash flow matching is that any 

reinvestment risk cannot be offset by rising bond prices if the bonds are held to maturity. 

 

Classical immunization is the construction of a bond portfolio such that it will have a 

minimum return regardless of interest rate changes. The immunization strategy has several 

requirements: no defaults; security prices change only in response to interest rates (for 

instance, bonds cannot have embedded options); yield curve changes are parallel. 

Immunization is more difficult to achieve with bonds with embedded options, such as call 

provisions, or prepayments made on mortgage-backed securities, since cash flow is more 

difficult to predict. 

The initial value of the bonds must be equal to the present value of the liability using the 

yield to maturity (YTM) as a discount factor. Otherwise, the modified duration of the 

portfolio will not match the modified duration of the liability. 

 

Immunization for multiple liabilities is generally achieved by rebalancing, in which bonds 

are sold, thus freeing up some cash for the current liability, then using the remaining cash to 

buy bonds that will immunize the portfolio for the later liabilities. 

There are several requirements for immunizing multiple liabilities: 

 present value of assets must equal the present value of liabilities 

 the composite portfolio duration must equal the composite liabilities duration 

 the distribution of durations of individual assets must range wider than the distribution 

of liabilities 

 

Contingent Immunization 

Contingent immunization combines active management with a small portion of invested 

funds and using the remaining portion for an immunized bond portfolio that ensures a floor 

on the return, while also allowing for a possibly higher return through active management. 

The target rate is the lower potential return that is acceptable to the investor, equal to the 

market rate for the immunized portion of the portfolio. The cushion spread (aka excess 

achievable return) is the difference in the rate of return if the entire portfolio was 

immunized over the rate that will be earned because only part of the portfolio will be 

immunized; the rest will be actively managed in the hope of achieving a return that is greater 

than if the entire portfolio was immunized. 

The safety margin is the cushion, the part that is actively managed. As long as it is positive, 

the management can continue to actively manage part of the portfolio. However, if the safety 
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margin declines to 0, then active management ends and only the immunized bond portfolio is 

maintained. If long-term rates decline, then the safety margin is increased, but any increases 

in the interest rate will decrease the safety margin, possibly to 0. 

The trigger point is the yield level at which the immunization mode becomes necessary in 

order to achieve the target rate or the target return. At this point, active management ceases. 

 

 Rebalancing 

Classical immunization may not work if the shifting yield curve is not parallel or if the 

duration of assets and liabilities diverge, since durations change as interest rates change and 

as time passes. 

Because duration is the average time to receive ½ of the present value of a bond's cash flow, 

duration changes with time, even if there are no changes in interest rates. If interest rates do 

change, then duration will shorten if interest rates increase or lengthen if interest rates 

decrease. 

Hence, to maintain immunization, the portfolio must be rebalanced, which involves bond 

swaps: adding or subtracting bonds to appropriately modify the bond portfolio duration. Risk 

can also be mitigated with futures, options, or swaps. The primary drawback to rebalancing is 

that transaction costs are incurred in buying or selling assets. Hence, transaction costs must 

be weighed against market risk when bond and liability durations diverge. 

Rebalancing can be done with a focus strategy, buying bonds with a duration that matches 

the liability. Another strategy is thebullet strategy, where bonds are selected that cluster 

around the duration of the liabilities. A dumbbell strategy can also be pursued, in which 

bonds of both shorter and longer durations than the liabilities are selected, so that any 

changes in duration will be covered. 

To immunize multiple period liabilities, specific bonds can be purchased that match the 

specific liabilities or a bond portfolio with the duration equal to the average duration of the 

liabilities can be selected. Although a bond portfolio with an average duration is easier to 

manage, buying bonds for each individual liability generally works better. If a portfolio 

requires frequent rebalancing, a better strategy may be matching cash flows to liabilities 

instead of durations. Some bond managers use combination matching, or horizon matching, 

matching early liabilities with cash flows and later liabilities with immunization strategies. 

 

 Fundamental Valuation Strategies 

Another common strategy to benefit from the bond market is to find and buy underpriced 

bonds and sell overpriced bonds, based on a fundamental analysis of what prices should be. 

The intrinsic value of the bond is calculated by discounting the cash flows by a required rate 

of return that generally depends on market interest rates plus a risk premium for taking on the 

debt. Naturally, the calculations must take into account any embedded options and the credit 

quality of the issuer and the credit ratings of the bond issue. The required rate of return is 

equal to the following: 

 

Required Rate of Return = Risk-Free Interest Rate + Default Risk Premium + Liquidity 

Premium + Option Adjusted Spread 

Bond managers incorporate the basic characteristics of a bond and its market into models, 
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such as multiple discriminate analysis or CDS analysis, to forecast changes in the credit 

spread. Option pricing models may also be used to determine the value of embedded options 

or to forecast changes in the option adjusted spread. Note that forecasts are not nearly as 

important when using fundamental valuation strategies, since buying bonds that are cheaper 

because of a temporary mispricing by the market and selling the same type of bonds when the 

market starts pricing the bonds at their intrinsic value will yield better results regardless of 

how the bond market changes. 

 

A pure yield pickup strategy (aka substitution swap) is based on the yield pickup swap, 

which takes advantage of temporary mispricing of bonds, buying bonds that are underpriced 

relative to the same types of bonds held in the portfolio, thus paying a higher yield, and 

selling those In the portfolio that are overpriced, which, consequently, pay a lower yield. A 

pure yield pickup strategy can profit from either a higher coupon income or a higher yield to 

maturity, or both. However, the bonds must be identical in regard to durations, call features, 

and default ratings and any other feature that may affect its market value; otherwise, the 

different prices will probably reflect the differences in credit quality or features rather than a 

mispricing by the market. Nowadays, it is more difficult to profit from yield pickup strategies, 

since quant firms are constantly scouring the investment universe for mispriced securities. 

A tax swap allows an investor to sell bonds at a loss to offset taxes on capital gains and then 

repurchase the bonds later with similar but not identical characteristics. The bonds cannot be 

identical because of wash sale rules that apply to bonds as well stocks. However, the wash 

sale criteria that apply to bonds are less defined, allowing the purchase of similar bonds with 

only minor differences. 

 

An intermarket-spread swap is undertaken when the current yield spread between 2 groups 

of bonds is out of line with their historical yield spread and that the spread is expected to 

narrow within the investment horizon of the bond portfolio. Spreads exist between bonds of 

different credit quality, and between differences in features, such as being callable or 

non-callable, or putable or non-putable. For instance, callable/non-callable bond swaps may 

be profitable if the spread between the 2 is expected to narrow as interest rates decline. As 

interest rates decline, callable bonds are limited to their call price, since, if the bonds are 

called, that is what the bondholder will receive. Hence, the price spread between callable and 

noncallable bonds is narrower during high interest rates and wider during low interest rates. 

Thus, as interest rates decline, the callable/noncallable spread increases. 

 

'Bond Valuation' 

A technique for determining the fair value of a particular bond. Bond valuation includes 

calculating the present value of the bond's future interest payments, also known as its cash 

flow, and the bond's value upon maturity, also known as its face value or par value. Because a 

bond's par value and interest payments are fixed, an investor uses bond valuation to 

determine what rate of return is required for an investment in a particular bond to be 

worthwhile. 

Bond valuation is only one of the factors investors consider in determining whether to invest 

in a particular bond. Other important considerations are: the issuing company's 
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creditworthiness, which determines whether a bond is investment-grade or junk; the bond's 

price appreciation potential, as determined by the issuing company's growth prospects; and 

prevailing market interest rates and whether they are projected to go up or down in the future. 

 

The fundamental principle of bond valuation is that the bond's value is equal to the present 

value of its expected (future) cash flows. The valuation process involves the following three 

steps: 

1. Estimate the expected cash flows. 

2. Determine the appropriate interest rate or interest rates that should be used to discount the 

cash flows. 

3. Calculate the present value of the expected cash flows found in step one by using the 

interest rate or interest rates determined in step two. 

 

Bonds are long-term debt securities that are issued by corporations and government 

entities. Purchasers of bonds receive periodic interest payments, called coupon payments, 

until maturity at which time they receive the face value of the bond and the last coupon 

payment. Most bonds pay interest semiannually. The Bond Indenture or Loan 

Contract specifies the features of the bond issue. The following terms are used to describe 

bonds. 

Par or Face Value 

The par or face value of a bond is the amount of money that is paid to the bondholders at 

maturity. For most bonds the amount is $1000. It also generally represents the amount of 

money borrowed by the bond issuer. 

Coupon Rate 

The coupon rate, which is generally fixed, determines the periodic coupon or interest 

payments. It is expressed as a percentage of the bond's face value. It also represents the 

interest cost of the bond issue to the issuer. 

Coupon Payments 

The coupon payments represent the periodic interest payments from the bond issuer to the 

bondholder. The annual coupon payment is calculated be multiplying the coupon rate by the 

bond's face value. Since most bonds pay interest semiannually, generally one half of the 

annual coupon is paid to the bondholders every six months. 

Maturity Date 

The maturity date represents the date on which the bond matures, i.e., the date on which the 

face value is repaid. The last coupon payment is also paid on the maturity date. 

Original Maturity 

The time remaining until the maturity date when the bond was issued. 

Remaining Maturity 

The time currently remaining until the maturity date. 

Call Date 

For bonds which are callable, i.e., bonds which can be redeemed by the issuer prior to 

maturity, the call date represents the date at which the bond can be called. 

Call Price 

The amount of money the issuer has to pay to call a callable bond. When a bond first 
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becomes callable, i.e., on the call date, the call price is often set to equal the face value plus 

one year's interest. 

Required Return 

The rate of return that investors currently require on a bond. 

Yield to Maturity 

The rate of return that an investor would earn if he bought the bond at its current market price 

and held it until maturity. Alternatively, it represents the discount rate which equates the 

discounted value of a bond's future cash flows to its current market price. 

Yield to Call 

The rate of return that an investor would earn if he bought a callable bond at its current 

market price and held it until the call date given that the bond was called on the call date. 

The box below illustrates the cash flows for a semiannual coupon bond with a face value of 

$1000, a 10% coupon rate, and 15 years remaining until maturity. (Note that the annual 

coupon is $100 which is calculated by multiplying the 10% coupon rate times the $1000 face 

value. Thus, the periodic coupon payments equal $50 every six months.) 

Bond Cash Flows 

 

Because most bonds pay interest semi annually, the discussion of Bond Valuation presented 

here focuses on semiannual coupon bonds.  

 

Bond Duration 

DEFINITION of 'Duration' -A measure of the sensitivity of the price (the value of principal) 

of a fixed-income investment to a change in interest rates. Duration is expressed as a number 

of years. Rising interest rates mean falling bond prices, while declining interest rates mean 

rising bond prices. 

First, it's important to understand how interest rates and bond prices are related. The key 

point to remember is that rates and prices move in opposite directions. When interest rates 

rise, the prices of traditional bonds fall, and vice versa. So if you own a bond that is paying a 

3% interest rate (in other words, yielding 3%) and rates rise, that 3% yield doesn't look as 

attractive. It's lost some appeal (and value) in the marketplace. 

Duration is a way of measuring how much bond prices are likely to change if and when 

interest rates move. In more technical terms, duration is measurement of interest rate risk. 

Duration is measured in years. Generally, the higher the duration of a bond or a bond fund 

(meaning the longer you need to wait for the payment of coupons and return of principal), the 

more its price will drop as interest rates rise. 

 

How Duration Affects the Price of Your Bonds 

So how does this actually work? As a general rule, for every 1% increase or decrease in 
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interest rates, a bond's price will change approximately 1% in the opposite direction for every 

year of duration. 

For example, if a bond has a duration of five years and interest rates increase by 1%, the 

bond's price will decline by approximately 5%. Conversely, if a bond has a duration of five 

years and interest rates fall by 1%, the bond's price will increase by approximately 5%. 

Understanding duration is particularly important for those who are planning on selling their 

bonds prior to maturity. If you purchase a 10-year bond that yields 4% for $1,000, you will 

still receive $40 dollars each year and will get back your $1,000 principal after 10 years 

regardless of what happens with interest rates. If, however, you sell that bond before maturity 

(or if you are invested in a fund that buys and sells bonds while you own it) then the price of 

your bonds will be affected by changes in rates. 

 

Why Duration Is Helpful 

Because every bond and bond fund has a duration, those numbers can be a useful tool that 

you and your financial professional can use to compare bonds and bond funds as you 

construct and adjust your investment portfolio. 

If, for example, you expect rates to rise, it may make sense to focus on shorter-duration 

investments (in other words, those that have less interest-rate risk). Or, in this sort of 

environment, you may want to focus on bonds that take on different types of risks, such as 

high yield bonds, which are less affected by movements in interest rates. 

It's also important to remember that duration is only one of many factors that could affect the 

price of your bonds. And that's why we think it's important to work with a financial 

professional who can help you construct a portfolio that's built to meet your individual goals. 

 

Elements of Duration 

The concept of duration is straightforward: It measures how quickly a bond will repay its true 

cost. The longer it takes, the greater exposure the bond has to changes in the interest rate 

environment. 

Here are some of factors that affect a bond's duration: 

 Time to maturity: Consider two bonds that each cost $1,000 and yield 5%. A bond 

that matures in one year would more quickly repay its true cost than a bond that 

matures in 10 years. As a result, the shorter-maturity bond would have a lower 

duration and less price risk. The longer the maturity, the higher the duration. 

 Coupon rate: A bond's payment is a key factor in calculating duration. If two 

otherwise identical bonds pay different coupons, the bond with the higher coupon will 

pay back its original cost quicker than the lower-yielding bond. The higher the coupon, 

the lower the duration. 

 

Using Duration to Your Advantage 

Knowing the duration of a bond, or a portfolio of bonds, gives an investor an advantage in 

two important ways: 

 Speculating on interest rates: Investors who anticipate a decline in market interest 

rates - as a result of, for instance, a stimulative rate cut by the Federal Reserve - 

would try to increase the average duration of their bond portfolio. Likewise, investors 
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who expect the Fed to raise interest rates would want to lower their average duration. 

 Matching risk to your tastes: When selecting from bonds of different maturities and 

yields, or comparing bond mutual funds, duration allows you to quickly determine 

which bonds are more sensitive to changes in market interest rates, and to what 

degree. 

 

Types of Duration  

There are four main types of duration calculations, each of which differ in the way they 

account for factors such as interest rate changes and the bond's embedded options or 

redemption features. The four types of durations are  

 Macaulay duration 

  modified duration 

 effective duration and  

 Key-rate duration.  

 

Macaulay Duration  

The formula usually used to calculate a bond\'s basic duration is the Macaulay 

duration, which was created by Frederick Macaulay in 1938, although it was not 

commonly used until the 1970s. Macaulay duration is calculated by adding the 

results of multiplying the present value of each cash flow by the time it is 

received and dividing by the total price of the security. The formula for 

Macaulay duration is as follows:  

 

 
n = number of cash flows  

t = time to maturity  

C = cash flow  

i = required yield  

M = maturity (par) value  

P = bond price  

 

 

Remember that bond price equals:  

 

 

 

So the following is an expanded version of Macaulay duration:  
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Example 1: Betty holds a five-year bond with a par value of $1,000 and coupon 

rate of 5%. For simplicity, let's assume that the coupon is paid annually and that 

interest rates are 5%. What is the Macaulay duration of the bond?  

 

 

 

 

 

 

 

 

 

 

 

= 4.55 years  

 

Fortunately, if you are seeking the Macaulay duration of a zero-coupon bond, 

the duration would be equal to the bond's maturity, so there is no calculation 

required.  

Modified Duration  

Modified duration is a modified version of the Macaulay model that accounts 

for changing interest rates. Because they affect yield, fluctuating interest rates 

will affect duration, so this modified formula shows how much the duration 

changes for each percentage change in yield. For bonds without any embedded 
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features, bond price and interest rate move in opposite directions, so there is an 

inverse relationship between modified duration and an approximate 1% change 

in yield. Because the modified duration formula shows how a bond's duration 

changes in relation to interest rate movements, the formula is appropriate for 

investors wishing to measure the volatility of a particular bond. Modified 

duration is calculated as the following:  

 

 

 

 

OR  

 

 

 

 

Let's continue to analyze Betty's bond and run through the calculation of her 

modified duration. Currently her bond is selling at $1,000, or par, which 

translates  

to a yield to maturity of 5%. Remember that we calculated a Macaulay duration 

of 4.55.  

 

 

 

 

= 4.33 years  

 

Our example shows that if the bond's yield changed from 5% to 6%, the 

duration of the bond will decline to 4.33 years. Because it calculates how 

duration will change when interest increases by 100 basis points, the modified 

duration will always be lower than the Macaulay duration.  

 

Effective Duration  

The modified duration formula discussed above assumes that the expected cash 
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flows will remain constant, even if prevailing interest rates change; this is also 

the case for option-free fixed-income securities. On the other hand, cash flows 

from securities with embedded options or redemption features will change when 

interest rates change. For calculating the duration of these types of bonds, 

effective duration is the most appropriate.  

 

Effective duration requires the use of binomial trees to calculate 

the option-adjusted spread (OAS). There are entire courses built around just 

those two topics, so the calculations involved for effective duration are beyond 

the scope of this tutorial. There are, however, many programs available to 

investors wishing to calculate effective duration.  

 

Key-Rate Duration  

The final duration calculation to learn is key-rate duration, which calculates the 

spot durations of each of the 11 "key" maturities along a spot rate curve. These 

11 key maturities are at the three-month and one, two, three, five, seven, 10, 15, 

20, 25, and 30-year portions of the curve.  

 

In essence, key-rate duration, while holding the yield for all other maturities 

constant, allows the duration of a portfolio to be calculated for a one-basis-point 

change in interest rates. The key-rate method is most often used for portfolios 

such as the bond ladder, which consists of fixed-income securities with differing 

maturities. Here is the formula for key-rate duration:  

 

 

 
 

The sum of the key-rate durations along the curve is equal to the effective 

duration.  

 

Bond Return 

There are several ways of describing a rate of return on bond. Some of them are: 

 Holding period return 

 The current yield 

 Yield to maturity  

Holding Period Return 

 It is a return in which an investor buys a bond and liquidates it in the market after holding it for a 

definite period of time. 

 The formula for calculating holding period of return is as follows: 
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  

 It can be calculated on a daily, monthly or annual basis. 

The Current Yield 

 It is a measure through which the investors can easily figure out the rate of cash flow on the 

investments made by them every year. 

  It is calculated as: 

 

Yield to Maturity 

 It is the single discount factor that makes the present value of future cash flows from a bond 

equivalent to the current price of the bond. 

 The following assumptions are used to calculate yield to maturity: 

 There should not be any default. 

 The interest payments are reinvested at yield to maturity. 

 The investor has to hold the bond till its maturity. 

 It is calculated as: 

 

 

 

Bond Value Theorems 

 These are evolved on the basis of three factors:  

(i) Coupon rate (ii) years to maturity (iii) expected rate of return. 

 The five bond value theorems are as follows: 

 Theorem 1: If the bond’s market price increases then its yield declines and vice versa.  

 Theorem 2: If the bond’s yield remains constant over its life, then the discount or 

premium depends on the maturity period. 

 Theorem 3: If the yield remains constant over its life, the discount and premium on bonds 

will decline at an increasing rate as its life gets shorter. 

 Theorem 4: A raise in the bond’s price for a decline in the bond’s yield is greater than the 

fall in the bond’s price for a raise in the yield. 

Price gain + Coupon payment

Purchase price

Annual Coupon Payment

Purchase Price

1 2 n

1 2 n

Coupon Coupon (Coupon + Face value)
Present value = + +....+

(1+y) (1+y) (1+y)
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 Theorem 5: The percentage change in the bond’s price owing to change in its yield will be 

small if the coupon rate is high. 

Bond Duration 

 It measures the time structure and interest rate risk of the bond. 

 The formula for calculating the duration is as follows: 

Where D = Duration 

  C  = Cashflow  

  R  = Current yield to maturity 

  T  = Number of years 

  Pv(ct) = Present value of the cash flow  

  P0  = Sum of the present value of cash flow  

Immunisation 

 It is a technique that makes a bondholder relatively certain about the promised cash stream. 

 An immunisation can be achieved by reinvesting the coupons in the bonds that offer higher 

interest rate. 

 

Concept of Stock Return 

 It is a return which includes current income and capital gain that is caused by increase in the price. 

 The current income and capital gain are expressed as a percentage of the money invested in the 

beginning. 

 An investor before investing in securities must properly analyze the returns associated with the 

securities. 

Anticipated Return 

 It is the expected rate of return an investor will get in future on his investments. 

 The anticipated rate of return can be calculated with the help of probability. 

 Probability refers to the likelihood occurrence of an event. 

 It can be calculated as: 

    

Multiple Year Holding Period 

 If the holding period is more than a year, it is called multiple year holding period. 

T
v t

t =1 0

P (C )
 D =  × t 

P


N

t t

t=1

E(R) = (Probability P ) (Return R )
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 The formula for calculating the multiple year holding period is as follows: 

 

  

where     g  = annual expected growth in earnings, dividends and price 

               e  = most recent earnings per share 

           d / e = dividend pay out 

                r = required rate of return 

          P / E = price-earnings ratio 

               N = holding period in years 

Constant Growth Model 

 The basic assumption of this model is that the dividends are expected to grow at the same rate. 

 It is calculated as: 

 

where    P0 = Present value of the stock 

     r    = Required rate of return 

     g   = Growth rate 

     D1 = Next year’s dividend 

Two Stage Growth Model 

 It is an extended form of constant growth model, where the growth stages are divided into: 

 A period of remarkable growth 

 A period of constant growth 

  It is calculated as: 

 

where            D0   = Dividend of the previous period 

           gs and  gn   =  Above normal and normal growth rate 

               rs   =   Required rate of return 

                        N   =  Period of above normal growth 

Valuation through Price-Earnings Ratio 

 P/E ratio indicates price per rupee of share earnings. 

 The advantages of price earnings ratio are as: 

 It helps in comparing the stock prices that have different earnings per share. 

 It helps in estimating the stocks of those companies that do not pay the dividends.  

 The formula for calculating P/E ratio is as: 

 

 

n N + 1N

0 0

0 n N
n = 1

[(e )d / e] (1 + g) (P / E) [ (e )(1 + g) ]
P = +

(1 + r) (1 + r)

   
   
   


1

0

D
P  = 

r g

tN
0 s N+1

0 t N
t=1 s ns s

D (1 + g ) D 1
P = + ×

(r  - g )(1 + r ) (1 + r )


d/e
P/E =

r – ROE (1 – d/e)
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Preferred Stock Valuation 

 Preferred stocks are those stocks that provide a steady rate of return. 

 Preferred stocks can be calculated with the help of the following formula: 

    

where     D = dividend paid 

               r  = required rate of return 

 

 

 

Preference Shares 

Meaning Of Preference Shares 

Preference shares are those, which enjoy the following two preferential rights: 

1. Dividend at a fixed rate or a fixed amount on these shares before any dividend on equity 

shares. 

2. Return of preference share capital before the return of equity share capital at the time of 

winding up of the company. 

 

Preference shares also have a right to participate or in part in excess profits left after been 

paid to equity shares, or has a right to participate in the premium at the time of redemption. 

But these shares do not carry voting rights. 

 

Features of Preference Shares: 

Preference share have the following features: 

1. Preference shares are long-term source of finance. 

2. The dividend payable on preference shares is generally higher than debenture interest. 

3. Preference shareholders get fixed rate of dividend irrespective of the volume of profit. 

4. It is known as hybrid security because it also bears some characteristics of debentures. 

5. Preference dividend is not tax deductible expenditure. 

6. Preference shareholders do not have any voting rights. 

7. Preference shareholders have the preferential right for repayment of capital in case of 

winding up of the company. 

8. Preference shareholders also enjoy preferential right to receive dividend. 

 

Types Of Preference Shares 

Following are the major types of preference shares: 

 

1. Cumulative Preference Shares 

When unpaid dividends on preference shares are treated as arrears and are carried forward to 

subsequent years, then such preference shares are known as cumulative preference shares. It 

means unpaid dividend on such shares is accumulated till it is paid off in full. 

 

2. Non-cumulative Preference Shares 

0

D
P  = 

r
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Non-cumulative preference shares are those type of preference shares, which have right to get 

fixed rate of dividend out of the profits of current year only. They do not carry the right to 

receive arrears of dividend. If a company fails to pay dividend in a particular year then that 

need not to be paid out of future profits. 

 

3. Redeemable Preference Shares 

Those preference shares, which can be redeemed or repaid after the expiry of a fixed period 

or after giving the prescribed notice as desired by the company, are known as redeemable 

preference shares. Terms of redemption are announced at the time of issue of such shares. 

 

4. Non-redeemable Preference Shares 

Those preference shares, which can not be redeemed during the life time of the company, are 

known as non-redeemable preference shares. The amount of such shares is paid at the time of 

liquidation of the company. 

 

5. Participating Preference Shares 

Those preference shares, which have right to participate in any surplus profit of the company 

after paying the equity shareholders, in addition to the fixed rate of their dividend, are called 

participating preference shares. 

 

6. Non-participating Preference Shares 

Preference shares, which have no right to participate on the surplus profit or in any surplus on 

liquidation of the company, are called non-participating preference shares. 

 

7. Convertible Preference Shares 

Those preference shares, which can be converted into equity shares at the option of the 

holders after a fixed period according to the terms and conditions of their issue, are known as 

convertible preference shares. 

 

8. Non-convertible Preference Shares 

Preference shares, which are not convertible into equity shares, are called non-convertible 

preference shares. 

 

The advantages of Preference shares are as follows:  

(A) Advantages from Company point of view: The company has the following advantages by issue 

of preference shares.  

I. Fixed Return: The dividend payable on preference shares is fixed that is usually lower than that 

payable on equity shares. Thus they help the company in maximizing the profits available for 

dividend to equity shareholders.  

II. No Voting Right: Preference shareholders have no voting right on matters not directly affecting 

their right hence promoters or management can retain control over the affairs of the company. 

 III. Flexibility in Capital Structure: The company can maintain flexibility in its capital structure by 

issuing redeemable preference shares as they can be redeemed under terms of issue.  

IV. No Burden on Finance: Issue of preference shares does not prove a burden on the finance of the 
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company because dividends are paid only if profits are available otherwise no dividend.  

V. No Charge on Assets: No-payment of dividend on preference shares does not create a charge on the 

assets of the company as is in the case of debentures.  

VI. Widens Capital Market: The issue of preference shares widens the scope of capital market as they 

provide the safety to the investors as well as a fixed rate of return. If company does not issue 

preference shares, it will not be able to attract the capital from such moderate type of investors.  

 

(B) Advantages from Investors point of view: Investors in preference shares have the following 

advantages:  

I. Regular Fixed Income: Investors in cumulative preference shares get a fixed rate of dividend on 

preference share regularly even if there is no profit. Arrears of dividend, if any, is paid in the year's) of 

profits.  

II. Preferential Rights: Preference shares carry preferential right as regard to payment of dividend and 

preferential as regards repayment of capital in case of winding up of company. Thus they enjoy the 

minimum risk. 

 III. Voting Right for Safety of Interest: Preference shareholders are given voting rights in matters 

directly affecting their interest. It means, their interest is safeguarded. 

 IV. Lesser Capital Losses: As the preference shareholders enjoy the preferential right of repayment 

of their capital in case of winding up of company, it saves them from capital losses.  

V. Fair Security: Preference share are fair securities for the shareholders during depression periods 

when the profits of the company are down.  

 

The Disadvantages of Preference Shares are as follows: The important disadvantages of the issue of 

preference shares are as below:  

(A) Demerits for companies: The following disadvantages to the issuing company are associated 

with the issue of preference shares. 

 I. Higher Rate of Dividend: Company is to pay higher dividend on these shares than the prevailing 

rate of interest on debentures of bonds. Thus, it usually increases the cost of capital for the company. 

II. Financial Burden: Most of the preference shares are issued cumulative which means that all the 

arrears of preference dividend must be paid before anything can be paid to equity shareholders. The 

company is under an obligation to pay dividend on such shares. It thus, reduces the profits for equity 

shareholders.  

III. Dilution of Claim over Assets: The issue of preference shares involves dilution of equity 

shareholders claim over the assets of the company because preference shareholders have the 

preferential right on the assets of the company in case of winding up. 

 IV. Adverse effect on credit-worthiness: The credit worthiness of the company is seriously affected 

by the issue of preference shares. The creditors may anticipate that the continuance of dividend on 

preference shares and suspension of dividend on equity capital may depreive them of the chance of 

getting back their principal in  full in the event of dissolution of the company, because preference 

capital has the preference right over the assets of the company.  

V. Tax disadvantage: The taxable income is not reduced by the amount of preference dividend while 

in case of debentures or bonds, the interest paid to them is deductible in full.  

 

(B) Demerits for Investors: Main disadvantages of preference shares to investors are:  
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I. No Voting Right: The preference shareholders do not enjoy any voting right except in matters 

directed affecting their interest.  

II. Fixed Income: The dividend on preference shares other than participating preference shares is fixed 

even if the company earns higher profits.  

III. No claim over surplus: The preferential shareholders have no claim over the surplus. They can 

only ask for the return of their capital investment in the company. 

IV. No Guarantee of Assets: Company provides no security to the preference capital as is made in the 

case of debentures. Thus their interests are not protected by the assets of the company. 

 

Difference between preference shares and ordinary shares  

preference Shares  

 

ordinary Shares 

Shareholders have a preferential right in terms of 

entitlement to receipt of dividends as well as 

repayment of capital in the event of the company 

being wound up. 

Shareholders are entitled to dividends as well as 

residual economic value should the company 

unwind (after bondholders and preference 

shareholders are paid). 

They offer shareholders a fixed dividend each 

year. 

Ordinary shareholder dividends can be higher than 

preference shareholder dividends as dividends for 

ordinary shares are not fixed. 

Shareholders have no voting rights and in the 

event of non-payment of dividends may have a 

cumulative dividend feature that requires all 

dividends to be paid before any payment of 

common share. 

 Ordinary shareholders have the right to vote at 

Annual General Meetings and they have the 

ability to elect the Board of Directors of a 

company 
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