
ECO 5375-701       Prof. Tom Fomby 
Eco and Bus Forecasting      Fall 2016 
 
 

EXERCISE 4 
 
Purpose:  To learn how to build a suitable UCM model for some real economic data.  
You are to hand in this exercise in class on Tuesday, September 27.     
 

a) I want you to download the SAS program UCM_Plano.sas from the class website.  
This is a “shell” program to help you in completing this exercise.  In particular 
you are to fill in the table on the next page by adding the appropriate SAS Code to 
the program and then running it.  What you should do is cut and paste the relevant 
sections from the program BSM.sas that we have discussed in class and modify it 
slightly to use “rev” as the “model” variable in each Proc UCM step you use.  
Moreover, the data set where the data is to be found is in “Plano” as compared to 
“Airline” in the BSM.sas program.  When you fill out the Goodness-of-fit table 
on the next page you should be able to figure out which of the UCM models is to 
be preferred for the Plano Sales Tax Revenue data.  That model is ___________.  
Explain to me why you have chosen this model. 

 
b) For the model you have chosen in part a), I want you to print out the graphs of the 

smoothed versions of the unobserved components that make up the model and 
hand them in with this exercise.     

 
c) In this part we are going to report the forecasts for Plano’s sales tax revenue for 

December of 2005 and for January, 2006 – December 2006. Report your forecasts 
in the second table that follows.  You should also be including the 95% 
confidence intervals for the point forecasts that you make. 

 
d) Given the forecasts you have made in part b) above, I want you to fill in the 

following blanks: 
   
 Total Tax Revenue for Plano in 2005 (including the December 2005 forecast) = 
      ________________________. 
 
 Total Forecasted Tax Revenue for Plano in 2006 = _____________________. 
 
      The percentage increase in Tax Revenue that is forecasted for 2006 as compared  
       to 2005 = ________%.          
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BSM Goodness-of-Fit Table for Plano Tax Revenue Data 

 
* Number of autocorrelations that are outside of their 95% confidence intervals.  
Remember, don’t count the autocorrelation at lag = 0 because it is equal to one by 
definition.  Any number above 3 occurrences would indicate the lack of white noise 
residuals. 
  

Model Description Variance 
Components AIC BIC Residuals w. 

n. * 

BSM 

stochastic level σŋ
2 > 0 

   stochastic slope σξ
2 > 0 

stochastic dummy 
season 

σω
2 > 0 

BSM2 

stochastic level σŋ
2 > 0 

   fixed slope σξ
2 = 0 

stochastic dummy 
season 

σω
2 > 0 

BSM3 

stochastic level σŋ
2 > 0 

   fixed slope σξ
2 = 0 

non-stochastic 
dummy season  

σω
2 = 0 

BSM4 

stochastic level σŋ
2 > 0 

   
fixed slope σξ

2 = 0 
stochastic dummy 
season 

σω
2 > 0 

one stochastic cycle σν
2 > 0 

BSM5 

stochastic level σŋ
2 > 0 

   
fixed slope σξ

2 = 0 
stochastic dummy 
season 

σω
2 > 0 

two stochastic cycles σν1
2 > 0, σν2

2 > 0 

BSM6 

stochastic level σŋ
2 > 0 

   

fixed slope σξ
2 = 0 

stochastic dummy 
season 

σω
2 > 0 

one non-stochastic 
cycle 

σν
2 = 0 

BSM7 

stochastic level σŋ
2 > 0 

   

fixed slope σξ
2 = 0 

stochastic dummy 
season 

σω
2 > 0 

Autoregressive 
component 

συ
2 > 0 
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BSM Forecasts for Plano Sales Tax Revenue 

 
Months  Monthly Forecast  95% Confidence Interval 

 
 Dec. ’05  _______________  _____________________ 
 Jan.  ‘06  _______________  _____________________ 
 Feb.   _______________  _____________________ 
 Mar.   _______________  _____________________ 
            Apr.   _______________  _____________________ 
 May   _______________  _____________________ 
 June   _______________  _____________________ 
 July   _______________  _____________________ 
 Aug.   _______________  _____________________ 
 Sep.   _______________  _____________________ 
 Oct.   _______________  _____________________ 
 Nov.   _______________  _____________________ 
 Dec.   _______________  _____________________ 
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