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Q.1
The effective annual yield on the semi-annual coupon bonds is 8.16%. If the annual coupon bonds are to sell at par, they must offer the same yield, which will require an annual coupon of 8.16%.

Q.2
(a) 
𝑟1 = 110/106.8 − 1 = 3% 
101.93 = 5/(1 + 𝑟1) + 105/(1 + 𝑟2 ) 2 => 𝑟2 = 4.00% 
111.31 = 10/(1 + 𝑟1) + 10/(1 + 𝑟2 ) 2 + 110/(1 + 𝑟3 ) 2 => 𝑟3 = 6.00% 
(b) 
𝑓2 = (1 + 𝑟2 )^2/(1 + 𝑟1) − 1 = 5.0%

Q.3
(a)
Price=present value of cash flows =100*(1+𝑟)/(1+𝑟) + 100*(1+𝑟)^2/(1+𝑟)^2 + 100*(1+𝑟)^3/ (1+𝑟)^3 + ⋯ = 400 
(b) 
Duration = (1+2+3+4)/4 = 2.5 𝑦𝑒𝑎𝑟

Q.4
 (b) the entire value of the treasury strip is in the principal repayment in the distant future; it has the highest duration and is most sensitive to a change in the interest rate. (c) despite having the same maturity as (b)
(c) has 5.5% coupon payments that dampen its sensitivity to interest rate changes. 
(d) higher coupon payment → lower duration 
(a) T-bills are only for 1 to 6 months; they have the smallest duration. 6. 

Q.5
(a)
The current price of the bond is 
𝑃0 = 60/1.065 + 60/1.0652 + 1060/1.0653 = $986.76 
You can sell it one year for 
𝑃1 = 60/1.065 + 1060/1.0652 = $990.90 
But there is also the $60 of coupon. So, the total return is 
(990.9 + 60)/986.76 − 1 = 6.5% 
(b) The bond now has the same coupon rate as the yield to maturity so it is trading at par. So, the new price 𝑃1 = $1, 000 and rate of return = (1000+60)/986.76 − 1 = 7.4%

Q.6
If the underwriter purchases the bonds from the corporate client, then it assumes the full risk of being unable to resell the bonds at the stipulated offering price. In other words, the underwriter bears the risk of interest rate movement between the time of purchase and the time of resale. For long maturity bonds, it is generally true that its duration is also long. Thus, bonds with long maturities are more exposed to interest rate movement risk. Therefore, the underwriter demands a larger spread (higher underwriting fees) between the purchase price and stipulated offering price.

Q.7
One would disagree with the statement: “The price of a floater will always trade at its par value.” First, the coupon rate of a floating-rate security (or floater) is equal to a reference rate plus some spread or margin. For example, the coupon rate of a floater can reset at the rate on a three-month Treasury bill (the reference rate) plus 50 basis points (the spread). Next, the price of a floater depends on two factors: (1) the spread over the reference rate and (2) any restrictions that may be imposed on the resetting of the coupon rate. For example, a floater may have a maximum coupon rate called a cap or a minimum coupon rate called a floor. The price of a floater will trade close to its par value as long as (1) the spread above the reference rate that the market requires is unchanged and (2) neither the cap nor the floor is reached. However, if the market requires a larger (smaller) spread, the price of a floater will trade below (above) par. If the coupon rate is restricted from changing to the reference rate plus the spread because of the cap, then the price of a floater will trade below par.
Q.8
(a) 
We have a 10-year 6% coupon bond with a par value of $1,000 and a required yieldof 15%. Given C=0.06($1,000)/2=$30, n=2(10)=20 and r=0.15/2=0.075, the present value of the coupon payments is as follows: 
𝑃 = 𝐶 [ (1 – 1/(1 + 𝑟)^𝑛)/𝑟 ] = $305.835 
The present value of the par or maturity value of $1,000 is 𝑀/(1 + 𝑟)^𝑛 = 235.413 
Thus, the price of the bond (P)=$305.835+$235.413=$541.25 
(b) 
If the required yield increases from 15% to 16%, then we have: 𝑃 = $294.544 
The present value of the par or maturity value of $1,000 is: $1000/1.0820 = $214.548 
Thus, the price of the bond is $294.544+$214.548=$509.09 
The bond price falls with percentage fall is equivalent to $509.09−$541.25/$541.25 = −0.059409 = −5.94% 
(c) 
If the required yield is 5%, then we have: 𝑃 = $467.675 
The present value of the par value of $ 1000 is= $1000 (1.025) 20 = $610.271 The price of the bond = $467.675+$610.271=$1077.95 
(d) 
If the required yield increases from 5% to 6%, then we have: 𝑃 = $30 [ 1 − 1 (1.03) 20 0.03 ] = $30[14.8774748] = $446.324 The present value of the par or maturity value of $1,000 The bond price falls with the percentage fall equal to ($1,000.00 – $1,077.95) / $1,077.95 = -0.072310 or about –7.23%. 
(e) We can say that there is more volatility in a low-interest-rate environment because there was a greater fall (–7.23% versus –5.94%).

Q.9
The total coupon payments plus the interest on interest, assuming an annual reinvestment rate of 9.4%, or 4.7% every six months. The coupon payments are $45 every six months for five years or ten periods (the planned investment horizon). the total coupon interest plus interest on interest is 
𝐶*[((1 + 𝑟)^𝑛 – 1)/𝑟 ] = $45[12.40162] = $558.14
The projected sale price at the end of five years, assuming that the required yield to maturity for two-year bonds is 11.2%, is accomplished by calculating the present value of four coupon payments of $45 plus the present value of the maturity value of $1,000, Projected sale price=present value of coupon payments + present value of par value.
$45[3.4970813] + $1000[0.8041634] = $157.37 + $804.16 = $961.53
Total future dollars=4558.14+$961.53=$1519.67
Annual return = 2* semi-annual return = 8.55%

Q.10
For zero-coupon bonds, none of the bond’s total dollar return is dependent on the interest-on-interest component, so a zero-coupon bond has zero reinvestment risk if held to maturity. The yield earned on a zero-coupon bond held to maturity is equal to the promised yield-to-maturity. This is because whenever one can reinvest the coupon payments at the yield to maturity, the total return will be the same as yield to maturity. Total return = 8%

Q.11
The price responsiveness of a zero-coupon bond is different as yields change. Like other bonds, zero-coupon bonds have greater price responsiveness for changes at higher levels of maturity as interest rates change. Like other bonds, zero-coupon bonds also have greater price responsiveness for changes at lower levels of interest rates compared to higher levels of interest rates. Except for long-maturity deep-discount bonds, bonds with lower coupon rates will have greater modified and Macaulay durations. Also, for a given yield and maturity, zero-coupon bonds have higher convexity and thus greater price responsiveness to changes in yields.

Q.12
The Macaulay duration is equal to the modified duration times one plus the yield. Rearranging this expression gives: 
𝑚𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑀𝑎𝑐𝑎𝑢𝑙𝑎𝑦 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛/1 + 𝑦 
It follows that the modified duration will approach equality with the Macaulay duration as yields approach zero. Thus, if by low interest rates one means rates approaching zero, then one would agree with the statement.


Q.13
If the two bonds have the same dollar duration then their percentage change in price is the same. This implies they will have the same dollar price sensitivity. This possibility is seen from the following equation: 
𝑑𝑃/𝑑𝑦 = −(𝑚𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛)/𝑃 
where the expression on the right-hand side is the estimated dollar duration. By having the same dollar duration, price (P), and yield, we see they can have the same price change (dP) for a given change in yield (dy). Thus, their dollar price change or dollar price sensitivity can be the same.

Q.14
(a)
Portfolio Duration = 8.9643 If all the yields affecting the four bonds in the portfolio change by 100 basis points, the portfolio’s value will change by approximately 9%.
(b)
𝑑𝑃/𝑃 = −(𝑚𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛)/(𝑑𝑦) = −(8.9643)/(0.005) = −0.0448215 = −4.48%
(c)
Contribution to duration:
Bond W = 0.1857, Bond X = 1.35, Bond Y = 3.4286 and Bond Z = 4.000

Q.15
a. The yield curve is the graphical depiction of the relationship between the yield on bonds of the same credit quality but different maturities. The yield curve is usually constructed from observations of prices and yields in the Treasury market. b. The Treasury yield curve is the yield curve most closely watched by market participants for several reasons. First, Treasury securities are free from default risk and so differences in credit worthiness do not affect yields making these instruments directly comparable. Second, the Treasury market is the largest and most active bond market offering the fewest problems in terms of illiquidity and infrequent trading.
