Taylor rule replication lab

Student Instruction Sheet

Instructor guidelines in red
Miles B. Cahill

College of the Holy Cross

Worcester, MA

Notes
This sheet contains detailed instructions on how to complete the exercise, provided in red.  See the SERC Teaching With Spreadsheets web site for more detailed instructions on how to use the Excel tools.  At the end of this sheet, some suggestions are made for further exercises and for simplifying the assignment.  A description of this assignment appears in my working paper presented at the 2006 AEA meetings.
Read the Taylor (1993) paper.  This lab will simulate the results of the policy rule in Taylor (1993), now known as the Taylor rule.  Our goal is to simulate the equation written in this way:
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where i is the federal funds rate, T denotes target, ( is the inflation rate, (* is the inflation rate target, Y is GDP, and Y* is potential GDP, and (1 and (2 are the policy parameters.

Initial questions
1. What are the parameter values for r*, (*, (1 and (2 chosen by Taylor?
r*, (* = 2%, (1=(2=0.5
2. What data series are needed?  What time periods?  (What options do we have?)
· Federal Funds rate:  use the effective federal funds rate
· Inflation rate:  use the CPI
· Real GDP:  real chain-weight GDP
· Real potential GDP:  real potential GDP
· Time period:  1970-present

· What is the frequency (time interval) of the data needed, or possible?  (Are there choices?)

· GDP only comes quarterly, so need to use quarterly data

· Average the effective federal funds rate over the three months of each quarter
http://research.stlouisfed.org/fred2/series/FEDFUNDS/118
· For inflation, use percentage change in CPI since previous year for each quarter
http://research.stlouisfed.org/fred2/series/CPIAUCSL/9
· Use real chain-weight GDP and real potential GDP.  Compute percentage difference each quarter
http://research.stlouisfed.org/fred2/series/GDPC1/106
http://research.stlouisfed.org/fred2/series/GDPPOT/106
3. What units should be used for the variables?

a. All variables should be in percentage point (or decimal) form, where 1%=0.01
4. What adjustments must be made to the data (to adjust for inflation, etc.)?
a. Make sure to compute percentage changes correctly.  Divide federal funds figures by 100 to turn into decimal form.

Goals for the lab

1. Collect necessary data from FRED II (Federal Reserve Economic Data version 2) from the Fed-St. Louis (http://research.stlouisfed.org/fred2/)

2. Format the data for the study
- choose appropriate time period
Choose one or more Fed chair regimes:  Burns (1970Q1 – 1978Q1), Miller (1978Q2-1979Q2); Volcker  (1978Q3-1987Q2), Greenspan (1987Q4-2005Q4), Bernanke (2006Q1-present) 
- put in appropriate units (decimal, percent, etc.; nominal or real with right base year)
See above
- choose appropriate frequency time interval
Quarterly because of data constraints; see above.  When computing quarterly averages or quarterly inflation rates, it is useful to use the Excel Data Filter tool to consolidate data so it is easily copies as a block.  (Select the column, click on Filter on the Data tab, click the down arrow at the top of the column, and uncheck the “Blanks” box at the bottom.  Only the cells with data will show, and this series can be copied and pasted elsewhere, e.g. next to the GDP data.
- make appropriate calculations
See above
- collect on single sheet
Copy and paste data on to single sheet.  Four columns are initially needed.  First, it is useful to make a column to track dates; use a format that works for you (see below for a suggestion).  Then columns are needed for the effective federal funds rate, inflation rate, and GDP gap.  For the date format, one option is to use the first month of each quarter in a date format, but because I use scatter plot charts, I use a percentage quarter format, so my dates look like 1970.00, 1970.25, etc.  A formula or the Fill command makes this easy to enter.
- also calculate summary statistics (mean, standard deviation) for all variables
Use = Average() for mean, =STDEV() for standard deviation, =MIN() for minimum value, =MAX() for maximum value.
3. Use Excel to calculate Taylor rule interest rate target for each time period
It will be useful to insert four rows on the top of the data sheet to hold parameter values; r*, (*, (1, (2.  I put the values above the column that will contain the calculated Taylor rule target values.  The column created to hold Taylor rule (TR) fed funds target values should be to the right of the other data.  A formula should be used to calculate the TR fed funds target, referring to the data and to the parameter values.  Make sure to use mixed relative-absolute references for the parameter values.  If r* is in cell E1, formulas should refer to E$1 so if the formula is copied to a new row, the row reference doesn’t change.  If the formula is copied to a new column, the column reference will change so new parameter values can be tried.  Once the formula is correctly entered for the first date, it can be copied down.
4. Chart results – TR rate vs. actual rate over time
There are various options here; I find an XY Scatter plot works for me, but line charts can be used as well.  (I select the dates column, the effective fed funds data and the TR target data columns.  If these columns are not next to each other, they may be selected at the same time using the Ctrl key:  Select the dates and TR data columns, the press and hold the Ctrl key, and then select the TR target column.  Under the Insert Tab, under the Charts group, click on Scatter).  This is good practice for students to develop clear data charting skills. 
5. Do correlation analysis
- chart and analyze scatter plot of TR rate vs. actual rate, create “trendline” regression line
Select the effective federal funds rate and the TR target rate.  Chart an XY scatter plot.  Under the Layout tab, select Analysis and Trendline.  Choose “More Trendline Options…”, select linear trendline and then display equation and R-squared on chart. 
- calculate correlation (r) (using =CORREL function) for different administrations.
At the bottom of the TR target column, type =CORREL( and then the data address for the effective federal funds rate and the TR target rate.


Analysis Questions
· Compare results for the different Fed regimes.  Which seemed to set a fed funds rate too low or too high?  Why?

· (Burns may have overestimated potential GDP and had a bias for expansionary policy, keeping the interest rate too low; Volcker wanted to reduce the inflation rate and so the interest rate seems too high.)

· Taylor (1993) suggested that the early Greenspan period closely followed the Taylor rule.  Did the later period closely follow the Taylor rule?

· There were significant deviations, especially at the end of this administration (see next question).

· Some have blamed a loose monetary policy in the 2000s for keeping interest rates too low.  Were they low relative to the Taylor Rule target?
· The interest rate is lower than the Taylor rule suggests. 
· Experiment with different parameter values for different time periods.  Do any yield better results?
· Can find a lower r* for the Burns era, a higher r* for the Volcker era.  For the Greenspan period, an (1 = 0.4 and (1 = 0.9 yield a slightly higher correlation.
Short paper assignment
1. Write up summary of Taylor (1993) paper, focusing on the rule itself

2. Describe your analysis:  equation, data used, etc.
- type equation in Word
- construct table to describe summary statistics (mean, std. dev.) in Word

3. Present results
- incorporate nicely formatted chart into Word
- present correlation results in text

4. Draw conclusions
- can you think of any other tests or variations that could be performed?

Ideas for assignments

· Break the class into groups, and assign a time period for each group.
· Perform hypothesis tests on correlation coefficients.
· Use the Solver to find (1 and (2 parameter values that maximize the correlation between actual and TR target federal funds rate for different time periods.

Variations to save class time
· Provide completed, clean data set to students

· Provide raw data to students

· Provide formatted spreadsheet (with row-column labels, date column completed)

· Provide students with detailed step-by-step instructions
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