Econ 330

Fall 2002

Answers to Week 4 Questions

1.  To solve for the tax rate that makes an investor indifferent (sets the returns on the two bonds equal), we can utilize the formula:

RMB = (1 – t) RCD

where

RMB = “rate on municipal bond” or the interest rate (yield to maturity) on a municipal bond

RCD = “rate on corporate debt” or the interest rate (yield to maturity) on a corporate bond that has the same risk level as the municipal bond (note that in Burton and Lombra pp.166-167 the authors specify that both the municipal bond and the corporate bond in their example are “AAA-rated”)

t  = tax rate on (corporate bond) interest income; the municipal bond is tax free

Applying the formula to the numbers given in the question, 

0.0525 = (1 – t) 0.0560

0.0525 = 0.0560 – 0.0560t

t = 0.0625 = 6.25%

Thus, a tax rate of 6.25% will just equalize the after-tax return on a corporate bond and a municipal bond, making an investor indifferent between the two.

If the actual tax rate is 5%, holding the interest rates on the two bond types constant, the municipal bond will yield 5.25%, while the corporate bond will pay an after-tax return of 

0.0560*(1 – 0.05) =  0.0532 = 5.32%

which is higher than 5.25%.  Since the two bonds are otherwise identical, an investor would prefer the corporate bond.

2.  When you price any financial asset in this course, you should solve for the discounted present value of the stream of payments received by a holder of that asset from the time you are computing the price until the asset reaches maturity (the end of its life).  A holder of a bond that matures in two years time will receive two coupon payments, one at the end of year one and one at the end of year two, plus a repayment of the bond face value at the end of year two (when the bond reaches maturity).  Denoting the nominal interest rate by i, coupon payments by C, and the face value by FV, the bond pricing formula is

PB = (C/(1 + i)) + (C/(1 + i)2) + (FV/(1 + i)2) , or equivalently

PB = (C/(1 + i)) + ((C +FV)/(1 + i)2) .

Applying this formula to the numbers given in the question, 

PB = (70/(1 + 0.05)) + (70/((1 + 0.06)(1 + 0.05)) + (1000/((1 + 0.06)(1 + 0.05))

PB = $1028.03

Note that I have used the following facts:

coupon payment (C) = Face value x coupon rate

nominal interest rate = (approximately) real interest rate plus expected inflation rate

Also note that I have discounted the different bond payments at the nominal interest rate that is anticipated during each time period.  Since I expect inflation to be higher in the second year (with the real interest rate fixed at 3%), I also expect the nominal interest rate to be higher in the second year (6% vs. 5% in the first year).  

3.  This example follows your class notes and the “Cracking the Code” box in Burton and Lombra, p. 111.  Note that I forgot to give you a T-bill face value in the question.  Below I use a face value of $100.

Recall from class the formula for discount yield or yield on a discount basis:

i = (F – D)/F

where

F = bond or T-bill face value

D = current bond or T-bill price, on a discount basis

Rearranging this formula,

i * F = F – D

D = F – i * F

This is essentially the formula we apply in this question, remembering that when we are given an interest rate on an annual basis, we must convert that rate to the rate that applies to the maturity period of the bond or T-bill of interest.  Thus, in the above formula i=360/(number of days to maturity) x annaulized rate, where I have used the approximation that 1 year = 360 days.

Written as in your notes or the book, the formula looks like

D =  Face value – {(discount yield x face value)/(360/number of days until maturity)}

In this question, the first step is to solve for the “asked” T-bill price or the price corresponding to the asked yield given:

DAsk =  100 – {(0.0384 x 100) / (360/90)}

=100 – 0.96 = $99.04

So dealers are asking for a price of $99.04 for this 90-day T-bill.

Next, use the spread (Ask price – Bid price) given to compute the “Bid” T-bill price or the price corresponding to the bid yield (which we have yet to solve for):

Spread = DAsk - DBid
$0.0023 = $99.04 – DBid

DBid = $99.0377

I now have enough information to compute the bid yield on an annual basis.  To do this, I will apply the formula for DBid and solve for the missing variable:

DBid =  100 – {(iBid x 100) / (360/90)}

99.0377 =  100 – {(iBid x 100) / (360/90)}

iBid = 0.038492 = 3.8492%

The bid yield on an annual basis is 3.8492%.

