
Problem Set 3

ECON 40364: Monetary Theory and Policy
Prof. Sims
Fall 2017

Instructions: Please answer all questions to the best of your ability. You may consult with other
members of the class, but each student is expected to turn in his or her own assignment. This
problem set is due in class on October 11.

1. Fun with Bond Pricing: Please provide answers (with justification) to the following bond
pricing problems. Since this problem requires explicit calculations, you may find it advantages
to use a program like Excel or Matlab to do the calculations. Alternatively, you can just use a
conventional calculator.

(a) Suppose a bond has a face value of $1000, a coupon rate of 6%, and matures in 5 years.
If the yield to maturity is 8%, what is the bond’s current price?

(b) Suppose a bond has a face value of $1000, a coupon rate of 10%, and matures in 4 years.
Its current price is $1140. What is the bond’s yield to maturity?

(c) Suppose a bond has a current price of $800, a face value of $1000, and matures in 5 years.
The yield to maturity is 8 percent. What is the bond’s coupon rate?

(d) Suppose there are two discount bonds, A and B. Both have face values of $1000. Bond A
has a time to maturity of 1 year, and Bond B has a time to maturity of 5 years. The
yield to maturity on both bonds is initially 5%. Calculate the prices of both bonds.

(e) Continue with the previous problem. Suppose that the yield to maturity were instead
10%. Calculate the prices of both bonds A and B. Which bond’s bond price is affected
more by the change in yield to maturity?

(f) Suppose that you have a bond with a face value of $1000, a coupon rate of 5 percent, 10
years to maturity, and a yield to maturity of 7 percent. Calculate the bond’s price as
well as its current yield. How does the current yield compare to the yield to maturity?

(g) Re-do the previous part, but this time with a time to maturity of 30 years. Comment on
whether the current yield is closer to the yield to maturity in this part relative to the
previous part.

(h) Suppose that you have a $1000 face value discount bond that has a yield of 10 percent
and has 10 years remaining to maturity in period t. Calculate its price. Now suppose
that a year from now, t + 1, the yield decreases to 5 percent. Calculate the new price.
Calculate the realized return on the bond going from t to t + 1.

(i) Re-do the previous part, but assume that the bond initially has 20 years remaining to
maturity instead of 10. Does the realized return from the drop in yield in period t + 1
move more or less with a longer time to maturity?

2. Determinants of Bond Prices: Please use bond demand-supply diagrams to predict the
likely effects of the following changes on bond yields and prices.

(a) The public expects a large increase in the stock market in the near future.

(b) A tax policy change makes it less profitable for firms to issue bonds.
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(c) The government runs a massive budget deficit.

(d) People expected future short term interest rates to increase.

3. The Expectations Hypothesis: Please provide answers to the following problems:

(a) Suppose that the one year interest rates expected to prevail over the next five years are 3
percent, 5 percent, 6 percent, 5 percent, and 5 percent. According to the expectations
hypothesis, what should the current yield on a bond with five years to maturity be?

(b) Suppose that agents expect one year rates to four and five years into the future to fall to
2 and 1 percent, respectively.

(c) Based on your answers, discuss the logic for why a flattening (or even inversion) of the
yield curve might be predictive of recessions.

4. Yield Curves: Please go to the following website to access historical daily yields on US
government debt of different maturities. Please use Microsoft Excel for all calculations which
follow.

(a) Create a table showing the yields on Treasury securities with maturities of 1, 2, 3, 5, 7,
10, and 20 year maturities on the following specific dates:

i. December 31, 1993

ii. April 20, 1995

iii. December 27, 2000

iv. April 23, 2004

v. January 3, 2007

vi. January 3, 2014

(b) Create a plot of the yield curve for each of these dates. What does the yield curve
“normally” look like? What are a couple of dates where the yield curve looks “different”?

(c) For each of the given dates, use data on the 1, 2, and 3 year maturity yields to infer
market expectations of one year interest rates 1 and 2 years ahead (i.e. back out the one
year “forward rates” for each date). In which years was the market expected rates to
decline versus increase? Is your answer consistent with your plots of the yield curves?
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https://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=yield

