
Problem Set 1

Intermediate Macroeconomics, Fall 2013
The University of Notre Dame

Professor Sims

Instructions: You may work on this problem set in groups of up to four people. Should you
choose to do so, please make sure to legibly write each group member’s name on the first page of
your solutions. This problem set is due in class on Thursday, September 5.

(1) Math Review:

(a) Calculate the derivatives of the following functions:

• y = lnx

• y = x4

• y = ln(x2)

• y = x3 + lnx + 4x1/2

(b) Calculate the partial derivatives of the following multivariate functions:

• y = 2x + 3z

• y = xαz1−α

• y = lnx + z2

(c) Calculate the second derivative of y = lnx.

(d) Find the optimal values of x and z of the multivariate function y = lnx− z, subject to the
restriction that z = 2x.

(2) Measuring GDP (Williamson, 4th edition, problem 2.4): In years 1 and 2, there are
two products produced in an economy, computers and bread. In year 1, 20 computers are produced
and sold at $1000 each, and in year 2, 25 computers are sold at $1500 each. In year 1, 10,000 loaves
of bread are sold for $1 each, and in year 2, 12,000 loaves are sold at price $1.10.

(a) Calculate nominal GDP in each year.

(b) Calculate real GDP in both years using year 1 as the base year. Back out the implicit price
deflator for both years. What are the implied growth rates of real output and prices (inflation)?

(c) Now calculate real GDP in both years using year 2 as the base year. Back out the implicit
price deflator for both years. What are the implied growth rates of real output and prices (inflation)?
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(d) Are your answers for (b) and (c) the same or different? Why?

(2) Playing with data: Download quarterly, seasonally adjusted data on US real GDP for the
period 1947q1-2013q2. You can download these data from the St. Louis Fed FRED database –
just Google “St. Louis Fed FRED real GDP.”

(a) Take the natural logarithm of the series (“=ln(series)” in Excel) and plot it against time.

(b) The growth rate of a random variable, x, between dates t− 1 and t is defined as:

gxt =
xt − xt−1

xt−1

Calculate the growth rate of real GDP (using the raw series, not the logged series) and write
down the average growth rate over the sample period.

(c) We argued in class that the first difference of the log is approximately equal to the growth
rate:

gxt ≈ lnxt − lnxt−1

Compute the approximate growth rate of real GDP this way. Comment on the quality of the
approximation.

(d) The standard deviation of a series of random variables is a measure of how much the variable
jumps around about its mean (Excel command “=stdev(series)”). Take the time series standard
deviations of the growth rate of real GDP for the full sample and report it (use the log first dif-
ference series as the growth rate). Note that, in computing the standard deviation, you lose one
observation at the beginning of the sample.

(e) Re-do part (d), but split the sample into two parts: 1947q2-1979q4, and 1985q1 - 2013q2
(the first growth rate observation is in 1947q2, since you lose the first observation from 1947q1 in
calculating the growth rate). Calculate the standard deviation of real GDP growth in each sample
period. How do the two standard deviations compare?
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