Week 4 RATS Lecture – Interventions

Model the effect of Clinton’s honeymoon as a temporary increase.

set clintonhmoon = t ==93:01

This tells RATS to set a Dummy variable equal to one only for the given month.

If T=93:01clintonhmoon = 1, otherwise it is 0.

For a permanent intervention we would have used:

set clintonhmoon = t >= 93:01
print / clintonhmoon
Just to see that the variable is as I want it.

graph(shading=clintonhmoon,header=' Presidential Approval 1978-1997', $

 subheader='With Clinton Honeymoon Intervention') 1

# pres 
To get an idea of the effect of Honeymoon on Approval we graph the two together.

We can see the small impact of the honeymoon.

** Add intervention for Clinton Honeymoon to noise model

boxjenk(ar=1,ma=1,inputs=1,applydifferences) presd / presdres
# clintonhmoon 1 1 1

Inputs tells RATS how many variables (aside from the dependent variable) I am going to be using.
applydifferences tells RATS to difference the independent variables that are to follow – to balance the dependent variable.
presd / presdres takes the dependent variable and creates the residuals.

# clintonhmoon 1 1 1 is the tricky part.

“#clintonhmoon” means input this variable.

The first number tells RATS how many impact parameters (
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s) to estimate above the first.  So a 0 means one 
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 and a 5 means 6 
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s.

The second number tells RATS to estimate a 
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 parameter.

The third number tells RATS how much of a lag to use for the intervention.

Since Clinton begins in January of 1993 we may want to see the impact in February and March.
So with “1 1 1”  we are estimating two 
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s and one 
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.

Impact in February, March and  decay beginning in April.
correlate(number=20,qstats,dfc=4,stderrs=stderrs) presdres / presdrescorrs
print / presdrescorrs stderrs
Look at the correlations and qstats. 
DFC is a degrees of freedom correction – I have 4 parameters so subtract 4.

For an abrupt permanent intervention we would have used:

set clintonhmoon  = T >= 93:01
.

.

.

clintonhmoon 0 0 0

For a gradual permanent intervention we would have used:

set clintonhmoon = T == 93:01
.

.

.

clintonhmoon -1 1 0

Notice the -1 would mean we would have no impact parameter.
Other interventions in this data set:

November 1979 – Hostages taken in Iran.  IRANP.

March 1980 – Failed hostage rescue attempt and the beginning of the negative impact of the hostage crisis.  This ends in December 1980.  IRANN is scored -1 for the first month and +1 for the second.

November 1986 – The beginning of the Iran-Contra scandal.  It ends December 1988.

IRANC is coded +1 for the first month and -1 for the second month.

June 1989 – The Tiananmen Square protests in China.  TIEN is scored +1 for June and -1 for July.

March 1981 – The Hinckley assassination attempt.  HINKLEY is scored a +1 for 3 months.

FOR TRANSFER FUNCTIONS, SWITCH DATA SETS

BR7983.DAT

We want to see the effects of an independent variable on the dependent variable at various lags and leads.

for this we use the cross correlation function (CCF).

We find the appropriate ARIMA model for the independent variable.

Then we use it to create a filtered series of residuals for the independent variable.

Then we filter the dependent variable by its ARIMA model while saving the residuals of that.

This is called pre-whitening.

Then we cross-correlate the residuals of the two series.

Using the BR7983 data set.

Look at the first independent variable – empxl.

This is the unemployment rate.

We expect there to be a negative effect between unemployment and governing party popularity.  That is, as unemployment goes up, governing party popularity goes down.

So we are looking for significant negative spikes between empxl and govpop.

First we look for the appropriate ARIMA model for retpjl – the log of retail prices.

@bjident retpjl
difference retpjl / retpjld

@bjident retpjld
* pre-whitening retpjl

boxjenk(diffs=1,ma=||1||,iterations=100) retpjl / retpjlr

The variable is non-stationary so it needs to be differenced.

Once differenced, an MA1 model looks to be the best and is simple enough – this also conforms with literature on how inflation moves over time.

So the retpjl variable is best modeled as (0,1,1).

Now we filter the dependent variable and get residuals.

boxjenk(diffs=1,ma=||4,5||,iterations=100) govpopl / govpoplr 
Now we cross-correlate the residuals of the 2 series.

cross govpoplr retpjlr / 0 6 corz2

print / corz2

I name a vector of the correlations “corz2.”

I enter the name of the first series or residuals, then the second.

Then the dates over which I want to compute the CCF – or “/” for all dates.

Finally, I enter the maximum lag and lead that I want.  I will have a hard time justifying any lag beyond 6 months so I use up to 6 months.  Here I am using only lags.

I could use leads because its possible that future rates of unemployment affect current rates of approval – this could be because of endogeneity, but more likely predictions about future unemployment may have as much of an effect on popularity as present numbers.  Its theoretically plausible, anyway.

Then I graph the CCF:

graph(style=bargraph,nodates,number=0,key=upright, $

 header='cross-correlation - govpoplr and retpjlr', $

 hlabel='lag',max=1.0,min=-1.0) 1

# corz2

Number tells RATS the label for the first entry of the graph.

On the graph, beginning with 0 is the lagged effect of the first variable on the second.  that is, correlations at lag k are between series 1 at t and series 2 at t-k.

We are looking for negative spikes and don’t see much of anything.

Next I can look at unemployment – empxl.

The cross correlation function shows effects at 0 and 3 lags.

This suggests that unemployment affects popularity both contemporaneously and with a 3 month lag.

Of course, these are only bivariate relationships and they change a bit when we include addition variables.  But they are a good start.

boxjenk(ma=||4||,diffs=1,iterations=100, $

inputs=2,applydifferences) govpopl / govpoplr

# flandt 1 1 1

# empxl 0 0 3

If I want to estimate non-consecutive impacts that don’t include 0, I need to create a second version of the independent variable.

set empxl2 = empxl
and:

# empxl 0 0 3

# empxl2 0 0 1

If it includes 0 I can use:

# empxl ||3|| 0 3
Which gives me one additional parameter above a contemporaneous affect.

Using retpjl, empxl, and pexnewl in addition to the Falklands war gives us the full blown Box Jenkins Intervention and Transfer Function Model.

boxjenk(diffs=1,iterations=100,ma=||4||,inputs=4, $

 applydifferences) govpopl / govpoplt

# flandt 1 1 1

# empxl  0 0 0

# retpjl 0 0 1

# pexnewl 0 0 0

We use the noise model for the dependent variable. 

The independent variables are differenced to match the dependent variable but we do not specify p or q for them.
So I am estimating a simultaneous effect with unemployment, no discount parameter.

Check to see if there are further effects in the transfer function model that have been left out. For example, unemployment.

* checking for further effects of empxl

cross govpoplt empxlr / 0 6
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