Assessment for Time Series Modules I and II, Fall 2008, Dickey 

1.  What will be the resulting printout from this program in SAS?  
DATA A; DIFF = “12SEP1959”d – “03SEP1959”d; PROC PRINT; RUN;

The point here is to realize that dates in SAS are numbers of days from a start date so that the range here would count the 4th, 5th, up through the 12th, so that is 9 days.  The number 9 will appear.  Try it and see.
What will it be if we omit the two d symbols in the dates?  

Without the d these are character strings which cannot be subtracted and hence the value will be missing (.) 
2.  I have a model with an intercept and ramp intervention (and nothing else) and it gives these predicted values (P) of gas prices through the (hypothetical) historic data:  

date         P

10OCT08    $3.250

11OCT08    $3.250
( Etc. )
23OCT08    $3.250

24OCT08    $3.245
25OCT08    $3.240
26OCT08    $3.235
27OCT08    $3.230
28OCT08    $3.225
29OCT08    $3.220
 Compute the predicted values of gas prices for the next 2 days (Oct. 30 and 31)
The ramp is linear after an initial constant period and is descending at rate ½ cent per day.  Predictions are 3.215 and 3.210.  
Now suppose that the residuals rt from your model follow the autoregressive process    rt    =     0.8rt-1   +  et where et is an independent (white noise) series and suppose your last two observed gas prices were $3.27 and $3.32 on the 28th and 29th respectively.  What now are your 2 forecasts into the future?
The first point to note is the AR(1) nature of r, so that only the most recent residual matters: rt = 3.320-3.220 = 0.100.  What is rt+1?  It is rt+1 = 0.8rt + et+1 but et+1 has yet to occur and is uncorrelated with anything that has happened so far (white noise definition). The mean of the e’s is 0 and that is where the highest part of the normal curve is (0 most likely value of e). 

With that in mind we modify our 3.215 prediction with an extra 0.8(0.100) getting 3.215+0.080 = 3.295.  Without data there, this 0.080 is our best guess at the next r and the one following that we would guess to be 0.8(0.08) = 0.064 so our 3.210 prediction gets changed to 3.274 (or you could just report 3.27 if you’re doing no more calculations).
3. I have an intervention model that I built on some historic data on weekly sales of toothpaste.  I noticed that when I put up an end of aisle display, my weekly sales increased immediately by 20 and then dropped back toward the usual steady state sales (50 tubes of toothpaste per week) at an exponential rate 0.8 per week, in other words my fitted model was Yt = 50 + 20 Xt/(1-0.8 B) where Xt is a point intervention variable and B is the usual backshift operator. Assuming this model works in the future, I plan to put up an end of aisle display for next week (it goes up on Sunday night and my week is Monday – Saturday)  I am closed on Sunday so it does not matter what  time of day the display went up.  Predict my next 2 weeks’ sales . 
On this one, you might answer in one of two ways.  It appears in the past that the initial appearance of the end of aisle display causes a jump in sales that later falls off (the point intervention).  Starting at 50 we jump to 50+20=70 followed by 50 + .8(20) = 66 followed by 50 + .64(20)=62.8 etc.  Notice that in the long run you would go back to business as usual, 50 per week. 
Now if you thought that this time the end of aisle display would stay up whereas the other times it was taken down after that one week, you might think about the step intervention which would give 70, 86, 98.8 etc. (accumulating the exponential effects over time) which is an OK answer too. 
4. What are the first 3 autocorrelations (lag 1 _____,  lag2 _____ , lag 3______) for an autoregressive lag 1, AR(1), model with autoregressive parameter 0.8?   What would they be for a moving average model with parameter 0.8?   lag 1 _____, lag 2  ______, lag 3_______.

They die off exponentially: 0.8 0.64 0.512  for AR
In the MA(1) model the variance would be 1.64 times sigma squared. The lag 1 covariance 


E{(e(t)-.8 e(t-1))(e(t-1)-.8 e(t-2))} = -.8 sigma squared

So the correlation is -0.8/1.64, a little less than -0.5. This was probably the most mathematical of the questions. 
5. In the forecasting system we have been using, there is a white noise test (the graph you see on the left when you use the 0.05 icon in that system).  When we see that for the model residuals, we want the blue bars to be small or nonexistent, that is, we do not want to reject the null hypothesis.  In words, why is that desirable?   You might explain by telling what would be the practical implications if we did reject our null hypothesis on the white noise test of residuals. 
We are testing the residuals to see if they are white noise.  That is our null hypothesis, and failure to reject it is indicated by small bars.  If there were significant correlation in the residuals, that means there is information in the past data that we did not use in our model.  It would imply a model that is not rich enough and thus we should go back and try again. 
