
Problem Set 9

Intermediate Macroeconomics, Fall 2012
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 Tuesday November 29.

(1) Business Cycle Stylized Facts: This problem asks you to do some analysis in Excel. Go
to the St. Louis Fed FRED data website, http://research.stlouisfed.org/fred2/. Download (sea-
sonally adjusted, quarterly) data on (i) real GDP (series ID GDPC1), real personal consumption
expenditures (series ID PCECC96), real gross private domestic investment (series ID: GPDIC96),
and the index of hours of all persons in the nonfarm business sector (series ID HOANBS, this is
a measure of total labor input). You can access these data by using the built-in search tool on
the FRED website, searching for these series IDs. The series should be available from 1947q1 to
2012q3. You should download the natural logs of each series (alternatively you can download the
series and then take the natural logs in an Excel file on your own).

(a) Create a smooth trend of each series using a moving average filter. For each series, calculate the
trend value at any point time as the two-sided, two year moving average of the level of the series.
That is, at any point in time, your estimate of the trend is the average of that period’s observation
along with two year’s worth of prior observations and two year’s worth of subsequent observations.
That is, suppose that your data run from 1947q1 to 2012q3. Since you need two years of data on
both sides, your estimate of the trend will start in 1949q1 and end in 2010q3. Suppose that the
first data observation is cell B2. The first period for which you can calculate the trend is then cell
B10. In cell B10 type in the formula “= average(B2:B18)”. In words, this takes the average of
observations from 1947q1 to 1951q1 – two years on both sides. Then created a detrended series by
subtracting off the smoothed, trend series from the actual series. Do this for all four series – GDP,
consumption, investment, and hours.

(b) Calculate the standard deviations of the detrended series for all four series. The standard
deviation is a measure of volatility. Which series is the most volatile? Which is the least volatile?
Can standard economic theory help make sense of these relative volatilities?

(c) Compute the correlations among the series. There should six different unique correlations –
output with consumption, investment, and hours (3); consumption with investment and hours (2);
and investment with hours (1). How do these correlations line up with the stylized facts presented
in class?

(2) The Real Business Cycle Model: In one or two well-written paragraphs (use math either
not at all or sparingly), describe the real business cycle theory, its fit with the data, and its policy
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implications. Be sure Discuss a few criticisms of the theory.

(3) The LM Curve: Go through the graphical derivation of the LM curve, and show how the
LM curve shifts if either the money supply or the price level change.
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