(1)   Circle all of these that are expected to be 0 for the model 
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ACF at lag 1         ACF at lag 3         ACF at lag 4

PACF at lag 1       PACF at lag 3 **      PACF at lag 4**
This is autoregressive order 2.  ACF never hits 0.  PACF is 0 after lag 2 so PACF at 3 and 4 are the ones. 
(2)  Circle all of these that are expected to be 0 for the model 
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ACF at lag 1         ACF at lag 3  **       ACF at lag 4 **
PACF at lag 1       PACF at lag 3       PACF at lag 4

This one is MA(1) so PACF is never quite 0.  ACF is 0 after 1 so ACF at 3 and ACF at 4. 

(3)  From (1) and (2), pick the autoregressive model.  For that model, assume you have estimated the mean to be 80 and you have estimated e100 to be 4.8.  Assume also that you have observed Y97=80 , Y98=100,  Y99=90,  and Y100=110.



Compute the forecast __________ of Y101
Some information is not needed.  Forecast = 80 + 1.2(110-80)-0.36(90-80) = 
              80 + 36 -3.6 = 112.4 

(4) Change the coefficient 1.2 on the lagged Y in question (1) to another number to get a unit root (nonstationary) model whose forecasts do not revert to the mean in the long run.  Write down this unit root model by filling in the blank: 
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We need to have (1-B)(1-rB) with r=0.36 so (1-(1+r)B+rB2) implies 1+r=1.36 in the blank.  You can also see that the  terms collected up on the right give 
(1-x+.36) so x is needed to make the coefficient 0. 
(5)  I have a monthly data set of 120 observations with December mean 140, January mean 80, and overall mean (of all 120 observations) 100.  I estimate a seasonal dummy variable model by regressing my response on an intercept and 11 seasonal dummy variables, one for January, one for February (etc.) and finally one for November  (as SAS does in our GUI or in PROC GLM) .    Find the estimated coefficients for

(A) The intercept ________   With no December dummy this is 140, the December mean  (as always) 

(B) The January dummy variable ______  This must add to 140 to deliver the January mean, 80 so it is -60.  The overall mean does not enter the picture. 
(6) A simple intervention model is estimated with this result: 
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Suppose Xt is 0 up to time t=10 and is 1 at time 10 and beyond (a step function). 

Give the predicted values (forecasts) accurate to the nearest 0.001, of Y10______,  Y11______,  and Y500_______  (Note:  You can ignore e in these computations since, as always, it represents white noise)
X    0     0    0     0     0     0     0     0     0     1   1  .….  1
Y 150 150 150 150 150 150 150 150 150   ?   ?  …… ?
Ignoriong e (its expectation is 0 and it would not enter the forecast) we have a recursion:    
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  or  we could write it 
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 so at time 10 we get 0.5(0)+64(1)  for a forecast 150+64=214.  At time 11 we get 0.5(64)+64(1)=96 and a forecast of 246.  In the long run, recall that we will get 
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 which is 150+128.  By the time we get out 500 periods in the future, almost all of that extra 128 will have been accumulated so 278 is the forecast which is accurate out to machine level (and then some). 
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