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CHAPTER 8 
FORECASTING PRACTICE I 

These slides are based on: 

González-Rivera: Forecasting for Economics and Business, Copyright © 2013 Pearson Education, Inc. 

Slides adapted for this course. We thank Gloria González-Rivera  and assume full responsibility for all errors 

due to our changes  

Sometimes we find time series with mixed AR and MA properties 

(ACF and PACF) 

 

We then can use mixed models: ARMA(p,q) 
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8.1 The Data: 

MODELING THE SAN DIEGO HOUSE PRICE INDEX 

Quarterly House Prices in San Diego MSA 

Stationary transformation: growth rates 
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Figure 8.2 Autocorrelation Functions of San Diego Price Growth 

No clear AR or MA pattern 

Certainly significant autocorrelation: Q-stat 

 

Why not try a mixed ARMA model? 
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8.2  Model Selection   
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Preliminary transformations Conjecture 

appropriate models 

 

After estimating the models check: 

- Admissibility of each model 

- is it causal/stationary? 

- is it invertible? 

- Significance of the parameters 

- Whiteness of the residuals 

- Explanation power (R2 or Residual S.E.) 

 

Then, we should compare penalized 

goodness of fit measures:  

AIC, AICc, BIC, SIC, etc. 

IDENTIFICATION 

 

 

 

 

ESTIMATION 

 

 

 

DIAGNOSTIC 

CHEKING 

 

 

 

 USE IT/THEM  

or  

RESTART 

Box/Jenkins Identification/estimation procedure 
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A process is covariance stationary (causal) if it can be written 

as a linear function of past shocks: 

 

Xt = εt + φ1 εt - 1 + φ2 εt - 2 + φ3 εt - 3 + … 

 

This happens iif all the roots ξ i   of the φ(L) polynomial are 

outside the unit circle:  

|ξ i | > 1, 

 

i.e., iff all the modules of the inverse roots are smaller than 1:  

|1/ξi | < 1   

 

(if 1/ξ = a + b i , where i = √-1, √(a2 + b2) < 1) 



A process is invertible if it can be written as a linear function 

of past observations (up to an unpredictable shock): 

 

Xt = εt + π1 Xt - 1 + π2 Xt - 2 + π3 Xt - 3 + … 

 

This happens iif all the roots ξ i   of the π(L) polynomial are 

outside the unit circle:  

|ξ i | > 1, 

 

I.e., iff the modules of the inverse roots are smaller than 1:  

|1/ξi | < 1   

 

(if 1/ξ = a + b i , where i = √-1, √(a2 + b2 ) < 1) 

NB: An AR(p) is always invertible. A MA(q) is always stationary. 
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Table 8.1 San Diego House Price Growth, Estimation Output 

8.2.1  Estimation: AR, MA, and ARMA Models 

MA(4) AR(4) 
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Table 8.1 (continued) 

ARMA(2,4) 
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Figure 8.3 San Diego House Price Growth, Correlograms of the Residuals 
8.2.3   Are the Residuals White Noise? 
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Figure 8.3 (continued) 
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Criteria to compare models with a different number of parameters 
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Table 8.2  Summary of Model Estimation and Evaluation   

t-statistics 
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Figure 8.4 San Diego House Price Growth: Multistep Forecast 

8.3 The Forecast 
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Convergence to  

unconditional mean 

 

 

 

Convergence to  

unconditional variance 
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Figure 8.5  Standard Normal Probability Density Function 
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Figure 8.6  February 2009 Density Forecast for San Diego House Price Growth 


