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Comparing Two Common Filters:

Two filters commonly used to characterize business cycles in macroeconmics are growth
rates and the Hodrick-Prescott filter. The purpose of this homework is to compare theoret-
ically and empirically these two filters.

1. With this homework, you received a MAT file containing four time series: real output
(y), real consumption (c), real gross investment (ivv), and hours (h). The data are for
the United States (seasonally adjusted) and the sample is 1955:Q1 to 2006:Q4. Con-
struct a 3x4 table displaying the standard deviation, correlation with output growth—
defined as In(y;/y;—1)—and serial correlation of the variables In(y;/vy:—1), In(ci/ci—1),
In(ivv, /ive;_1), and In(hy).

2. Now consider the variables In(y;), In(¢;), In(ivvy), and In(h)]. HP filter each of these
time series individually using a smoothing parameter value of 1600 . Denote the HP
filtered data as vy, cf, if, and hy. Construct a 3x4 table displaying the standard
deviation, correlation with output (yf), and serial correlation of the four HP filtered
time series.

3. Consider the following RBC model in which households solve the problem
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1= 1.016. Fix the parameter y to ensure that households allocate 20 percent of their
time to work (h = 0.2). Report the implied value of .

Using a first-order approximation of the equilibrium conditions of the model. construct
a 3x4 table displaying the unconditional population standard deviation, correlation
with output growth and serial correlation of the variables In(Y;/Y;_1), In(C;/Ci—1),
In(l;/1;—1), and In(h;). Compare these theoretical second moments with their empirical
counterparts. Identify the dimension along which the model is least successful in
mimicking the data.

. Now consider the population Hodrick-Prescott filtered version of the variables In(Y}),
In(Cy), In(l;, and In(h;) implied by the model. The fact that you are computing the
population Hodrick-Prescott filter means that you need not perform any simulations
with artificial data. Instead, define the HP filter as follows. Consider any of the four
variables in question, say Y;. Let y; = InY,. Then, express y; as the sum of its trend
component, y/, and its cyclical component, y;.

v =y, + ;- (1)

The population Hodrick-Prescott Filter is defined as the solution to the following prob-
lem
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subject to (1). In the above expression, A is the smoothing parameter.

Derive the first-order conditions associated with this problem in terms of current, past,
and future expected values of y¢ and gf = In(Y;/Y;_1) alone (i.e., get rid of present,
past, and future expected values of y]).

. For the purpose of computing population second moments of HP filtered variables, you
can add, for each of the four variables, the optimality condition obtained in the previous
item to the set of equilibrium conditions of the model. This procedure will require the
definition of additional state and control variables. Construct a 3« table displaying the
unconditional population standard deviation, correlation with output (yf), and serial
correlation of the variables vy, cf, if, and h{. Use a smoothing parameter value of 1600.
Compare these theoretical second moments with their empirical counterparts. Identify
the dimension along which the model is least successful in mimicking the data. Relate
the answer to this question to that given in the case in which business cycles were
characterized using growth rates and the unfiltered level of hours.



