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I) Types of Rates:

For any given currency, many different types of interest rates are regularly quoted. These include mortgage rates, deposit rates, prime borrowing rates, and so on. The applicable interest rate in a given situation depends on the credit risk.1 The higher the credit risk, the higher the interest rate. 

Treasury rates: Rate of interest applicable to borrowing by a government in its own currency. For example the US dollar treasury rate is the rate at which the US government can borrow in US dollars. 

LIBOR Rates: LIBOR is short for the London Interbank Offer Rate. It is the rate at which large international banks fund much of their activities. Specifically, it is the rate at which one large international bank is willing to lend money to another large international bank. 

Repo Rate: Short of Repurchase Agreement. This is a contract where the owner of securities agrees to sell them to a counter party now and buy them back later at a slightly higher price. The most common type of repo is an overnight repo, in which the agreement is renegotiated each day. 

Zero Rates: The n-year zero rate is the rate of interest earned on an investment that starts today lasts for n years. Hence, there are no intermediate payments.

II) Bond Pricing:

A bond is an instrument that pays stated cash flows at stated intervals. Because the cash flows and payment dates are fixed in advance, bonds are called fixed-income securities. 
Most bonds provide periodic coupons. 

Suppose that a two-year Treasury bond with a principal of $100 provides a coupon at the rate of 6% per annum with the coupons paid semiannually. So if you buy this bond then the cash flows are like the following:

· Get $3 after 6 months

· Get $3 after 1 year

· Get $3 after 1.5 years

· Get $103 after 2 years

$100 dollar is also called face value other than principal.

Zero-Coupon bonds :

These bonds do not pay coupons. You get the principal at the end. The interest rate that they give is called zero rates or spot rates.

It is easy to calculate the zero rate. A chart showing the zero rate as a function of maturity is known as the zero curve or spot yield curve.
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Bond Yield: The yield on a coupon-bearing bond is the discount rate that equates the cash flows on the bond to its market value or price. Let P be the price of the bond and suppose there are n cash flows where cash flow Ci occurs at year i. Ci’s from i=1 to n-1 are the coupon payments, Cn = coupon + principal. So up to the end you get the coupons and at the end you get both coupon and the principal. 

The yield of the bond denoted as y, is the value that solves the equation:


[image: image2.wmf]n

n

y

C

y

C

y

C

P

)

1

(

.....

)

1

(

)

1

(

2

2

1

1

+

+

+

+

+

+

=


[image: image11.wmf]å

=

+

=

n

t

t

t

y

C

P

1

)

1

(


This equation can be rewritten as:                                                                                           

From this equation we can say that as the yield of the bond increases its price decreases. 
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Par Yield: The par yield for certain maturity is the coupon rate that causes the bond price to equal to its face value. 

When the yield of the bond equals to its coupon, the price is exactly par, meaning that the price is equal to the face value or principal. 

Forward Rates: A forward interest rate is the interest rate implied by the current zero rates for a specified future time period. 

Theories of the term structure:

The relationship between yield and time is usually called the term structure. It is natural to ask what determines the shape of the zero curve. Why is it sometimes downward sloping and sometimes upward sloping? A number of different theories have been proposed. The simplest is the expectations theory. This says that the long-term interest rates should reflect the expected future short-term interest rates. More precisely, it argues that a forward interest rate corresponding to a certain period is equal to the expected future zero rate for that period. Another approach, market segmentation theory says that there is no relation between short-term and long-term interest rates. Short-term interest rate is determined by supply and demand in the short-term bond market and long-term interest rate is determined by the supply and demand of the long-term market. Most famous theory in this subject is liquidity preference theory. The basic assumption underlying the theory is that investors prefer to preserve their liquidity and invest funds for short periods of funds. 

Liquidity preference theory leads to a situation in which forward rates are greater than expected future zero rates .it is also consistent with the empirical result that yield curve tend to be upward sloping more than they are downward sloping. 

Return Sensitivity of A Bond

From the equation for the price of a bond the sensitivity of price of a bond to a change in the yield can easily be found by taking the derivative of P with respect to y. Then return sensitivity of a bond is found as:
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Duration of A Bond

Duration is an important concept for hedging. The duration of a bond is a measure of how long, on average, the holder of the bond has to wait before receiving cash payments. A zero coupon bond maturing in n years has a duration of n years.

Duration is weighted average of the times of the cash flows, ti, where the weights are the present values of the cash flows divided by the price. 

The duration of a bond is given by the formula following:
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This is also called Macaulay Duration. An interesting result is that a zero-coupon bond with a maturity of DMac has the same return sensitivity with the coupon-bearing bond. 

Immunization Property of Duration

Suppose you want to use the bond that you have for paying a liability of L dollars at a time t years in the future. One would hope that holding the bond until time t would be sufficient to meet the liability if the present value of the liability is equal to the current price of the bond, if 

P = L / (1+y)^t

If the yield of the bond does not change over the time period, then the return of the bond is equal to its yield. In this case, the present value of the bond P, will grow to L at the time t years from now. The future value of the bond covers the payment of the liability. 

The major assumption of the previous analysis is that the yield remains unchanged so that all the intermediate cash flows of the bond can be reinvested at the same rate y. But what if yields do change? If the yield rises initially, then the value of the bond immediately drops. This is called market risk. However, the cash flows of the bond can be reinvested at a higher yield, and this is called reinvestment risk. These two risks move in opposite directions. If the yield falls initially, then the value of the bond rises, but the cash flows will generate less reinvestment income. Which risk dominates depend on the length of the holding period. For short holding periods, market risk dominates reinvestment risk. For long holding periods, reinvestment risk dominates market risk. 
III) BOND PORTFOLIO

Yield of a Bond Portfolio

Suppose a portfolio consists of the quantity Qj of bond j, for j =1….n. Suppose that bond j has a price Pj and a yield yj. Then yield of the portfolio will approximately be:
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So yield of the portfolio is the value weighted average of yields. 

Duration of A Bond Portfolio

Simply the duration of the bond portfolio is equal to the summation of the weights of each bond in the portfolio multiplied by the duration of each bond. In mathematical terms:
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, where Xj is the weight of bond j in the portfolio.
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V) MODEL OF THE BEHAVIOUR OF STOCK PRICES

A Markov Process is a particular type of stochastic process where only the present value of a variable is relevant for predicting the future. Future is independent of the past given the present. 

Stock prices have Markov property. So the future price of a stock depends only the present price of that stock. The Markov property of stock prices is consistent with the weak form of market efficiency. This states that the present price of a stock includes all the information contained in a record of past prices. If the weak form of market efficiency were not true, technical analysts could make above average returns by interpreting charts of the past history of stock prices. 

It is competition in the market place that tends to ensure weak form market efficiency holds. 

As a result Geometric Brownian Motion is used in the stock price behaviour.


[image: image8.wmf]t

t

S

S

D

+

D

=

D

se

m

,

Where ( is N(0,1),

We can also denote it by :
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From these equations we also get 
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For further questions please mail to haluk@columbia.edu
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1 Credit Risk: The risk that a loss will be experienced because of a default by the counterparty in a transaction.
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