
ECON 102: Intermediate Macroeconomics
Prof. Julio Gaŕın

Fall 2022
Problem Set 2

Due Date: Beginning of class on Thursday, September 15.
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. Also: i) be neat,
ii), for the data part, if the question asks for a graph, copy the graph from Excel to Word and write your answer
next to or below it, iii) when graphing, label all plots, series, and axes accordingly, iv) if a graph has a time
dimension, always plot it on the horizontal axis, v) write down your name, vi) staple all pages together. Have
fun!

Measuring the Economy

1. Warming up. In years 1 and 2, there are two products produced in an economy, computers and espressos.
In year 1, 50 computers are produced and sold at $2,200 each, and in year 2, 80 computers are sold at $3,700
each. In year 1, 23,000 espressos are sold for $2 each, and in year 2, 27,400 espressos are sold at $2.34.

(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)?

(d) Are your answers for 1b and 1c the same or different? Why?

2. Williamson, 5th edition, problem 2.10 (slightly modified). In the United States, a large fraction
of transaction among banks takes place over Fedwire, which is an electronic payments system operated by
the Federal Reserve System. During 2008, on an average day, 521,000 payments were made over Fedwire,
with a total value of $2.7 trillion. The median value of such transactions was $24,000, and the average
value was $5.8 million. To put this in context, annual GDP in 2008 was $14.3 trillion, so average total daily
transactions over Fedwire were about 19% of total annual GDP. Do these statistics indicate that there might
be some large measurement error in the official U.S. national income accounts, or is this entirely consistent
with official GDP numbers being accurate measures of aggregate economic activity? Explain, and discuss
your answer.

Empirical Section

Download quarterly, seasonal adjusted data on US real GDP, personal consumption expenditures, and gross private
domestic investment for the period 1960Q1–2021Q4. You can find these data in the BEA NIPA Table 1.1.6, “Real
Gross Domestic Product, Chained Dollars”. Make sure you follow the instructions given in the first page.

1. Take the natural logarithm of each series (“=ln(series)”) and plot each against time. Which series appears
to move around the most? Which series appears to move the least?

2. 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 each of the three series (using the raw series, not the logged series) and write
down the average growth rate of each series over the entire sample period. Are the average growth rates of
each series approximately the same?
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https://www.bea.gov/iTable/index_nipa.cfm


3. 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 each series this way. Comment on the quality of the approximation.

4. The standard deviation of a series of random variables is a measure of how much the variable jumps around
about its mean (“=stdev(series)”). Take the time series standard deviations of the growth rates of the
three series mentioned above and rank them in terms of magnitude.

5. The National Bureau of Economic Research (NBER) declares business cycle peaks and troughs (i.e. recessions
and expansions) through a subjective assessment of overall economic conditions. A popular definition of a
recession (not the one used by the NBER) is a period of time in which real GDP declines for at least two
consecutive quarters. Use this consecutive quarter decline definition to come up with your own recession
dates for the entire post-war period. Compare the dates to those given by the NBER.

Answer the following question using the St. Louis’s FRED database I showed you in class.

Anti-Stiffness Math

1. Solve the following constrained maximization problem:

max
Ct,Ct+1

U = ln(Ct) + β ln(Ct+1)

subject to

Ct +
Ct+1
1 + r

= Yt +
Yt+1
1 + r

.

Explain what the values of C∗
t and C∗

t+1 mean.

2. Given the following constrained optimization problem:

max
{C,C′}

U = u(C) + βu(C ′)

subject to: C + C ′

1 + r
= Y − T + Y ′

1 + r
− T ′

1 + r
.

(a) Which are the choice/endogenous variables? Which are the parameters? Which are the exogenous
variables?

(b) Obtain the FONC and express it in terms of u′(C), u′(C ′), and the parameters.

(c) Now assume u(x) = lnx for x = C and x = C ′. Apply that to the condition obtained in 2b.

(d) Solve for C. Note that it should be expressed as C(Y,Y ′, T, T ′, β, r).

3. Suppose we have the equation of a line given in slope-intercept form:

C ′ = −(1 + r)C + (1 + r)we.

Assume C is being represented in the horizontal axis and C ′ in the vertical axis.

(a) What is the C−intercept? What is the C ′−intercept?

(b) What is the slope? What does it represent?

(c) Plot the equation with the corresponding axes.

(d) What would happen with the line if r increased? Represent that in a plot with the original equation
(i.e. before this change).

(e) What would happen with the line if r decreased? Represent that in a plot with the original equation
(i.e. before this change).
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http://www.nber.org/
https://research.stlouisfed.org/fred2/


(f) What would happen with the line if we increased? Represent that in a plot with the original equation
(i.e. before this change).

(g) What would happen with the line if we decreased? Represent that in a plot with the original equation
(i.e. before this change).
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