BONDS BASICS
INTRODUCTION

· A bond’s market price is a function of four variables:

1. The bond’s par value, Par..

2. The bond’s coupon, C..

3. Its time to maturity, m..

4. The prevailing market rate, R.
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· Malkiel bond Theorems:

1. Bond prices moves inversely to bond yields

2. For a given change in yields, the longer the time to maturity, then the greater the percentage price change in the price of the bond, i.e. greater price volatility.

3. For a given change in yields, the price volatility increases but at a decreasing rate as the time to maturity increases.

4. As decrease in market yields will raise bond prices more, in percentage terms, than a increase in rates will lower bond prices. That is, price movements for a given change in interest rates are not symmetrical.

5. For a given change in yields, higher coupon bonds will have smaller percentage price changes than lower coupon bonds.

DURATION MEASURES

· Macaulay Duration: The weighted average time to full recovery of principal and interest payments. Mathematically:
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· Characteristics of Macaulay Duration:

1. The duration of a bond with a coupon is always less than the term to maturity.

2. The larger the coupon, the smaller the duration.

3. There is normally a positive relationship between term to maturity and duration. As term to maturity increases, so does duration, but at a decreasing rate.

4. There is an inverse relationship between the yield to maturity and duration.

5. Sinking funds and call features can reduce the duration significantly.

· Modified duration: an adjusted measure of duration called modified duration can be used to approximate the interest rate sensitivity of a noncallable bond. Modified duration equals Macaulay duration divided by 1 plus the current yield to maturity divided by the no. of payments in a year. 

Modified Duration = 
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· The percentage change in the price of a bond for a given change in interest rates can be approximated by:
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· Trading strategies Using Modified Duration:

1. If a decline in rates is expected, then an investor should buy the longest duration bond available, for maximum price appreciation.

2. If rates are expected to rise, then an investor should buy the shortest duration bond available in order to avoid capital losses as much as possible.

3. The duration of a portfolio is the weighted average of the durations of the securities in the portfolio.

· Bond Convexity

· The modified duration relationship is tangent to the true price-yield curve at the current yield. For small interest rate changes, the modified duration gives a good approximation to the new price. For larger changes, it will underestimate price increases and overestimate price decreases. 

· Convexity is a measure of the curvedness of the price-yield relationship. This curvedness is different for each bond. 

· The lower the coupon, the greater the convexity.

· The longer the maturity, the greater the convexity.

· The lower the yield to maturity, the greater the convexity.

· In summary, the change in price of a bond comes from two sources: its modified duration and its convexity.

· The computation of the price change for a bond that is due to the convexity:

Convexity Effect = 1/2 * Price * Convexity * Δyield2

INTEREST RATE RISK

· Interest Rate Risk comprises 2 risks – a price risk and a coupon reinvestment risk. 

· Price Risk – represents the chance that interest rates will differ from the rates the manager expects to prevail between purchase and target date. Such a change causes the market price for the bond (i.e. the realized price) to differ from the expected price. Obviously, if interest rates increase, the realized price for the bond in the secondary market will be below expectations, while if interest rates decline, the realized price will exceed expectations.

· Reinvestment Risk – arises because interest rates at which coupon payments can reinvested are unknown. If interest rates change after the bond is purchased, coupon payments will be reinvested at rates different than that prevailing at the time of the purchase. As an example, if interest rates decline, coupon payments will be reinvested at lower rates than at the time of purchase and their contribution to the ending wealth position of the investor will be below expectations. Contrariwise, if interest rates increases there will be a positive impact as coupon payments will be reinvested at rates above expectations.
IMMUNIZATION

· Reasons for immunization: Changes in interest rates have 2 opposing effects on the ending wealth position of a portfolio.

· Higher rates lead to a drop in price but more interest on interest.

· Lower rates lead to a rise in price but a drop in interest on interest.

· The process of eliminating these effects is called immunization. Immunization is achieved if the ending wealth of the portfolio is the same regardless of what happens to interest rates over the investment horizon.

· Classical Immunization: Immunization is achieved by setting the duration of the portfolio equal to the investment horizon. 

· An immunized portfolio needs rebalancing, i.e., the duration of the portfolio should constantly be reset to equal the remaining time horizon.

· A zero coupon bond portfolio does need rebalancing, because duration always equals the remaining time horizon..

· Durations for coupon bonds decline more slowly than the time horizon, leading to a mismatch and thus to interest rate risk.

· Duration also changes with changes in the market rates. This also causes a mismatch between duration and investment horizon.

· Interest rate changes typically do not occur equally for all maturities, so durations of bonds in a diverse portfolio will change at different rates.

· Optimal bonds for theportfolio0 may not be available at an acceptable price.

More CFA info & materials can be retrieved from the followings:

For visitors from Hong Kong: http://normancafe.uhome.net/StudyRoom.htm
 For visitors outside Hong Kong: http://www.angelfire.com/nc3/normancafe/StudyRoom.htm
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