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Business and Economics Forecasting 

Econ 3342 
Spring, 2019 

Diego Escobari 

 

Assignment 3 – Suggested Solutions 

 

• Due Thursday November 14 (before the beginning of the class). 

• You can work in groups of up to three students. 

• Send your PDF responses by email and make sure you copy all members when 

submitting your PDF file. 

• Make sure your PDF file shows your work on EViews. 

 

Go to Google Trends (http://www.google.com/trends) and type any keyword you think is 

interesting. Google Trends will give you the time series data of an index that captures 

how much people search for that specific term or keyword.1 You can search, for example, 

for “trouble” to get: 

 

 
 

In this case, I selected “Worldwide” and “Past 5 years.” You can try other keywords, 

such as “love”, “presents”, “travel”, “vacation”, etc. Use your imagination. 

 

1. Select your keyword and download the data. I recommend “Past 5 years”, but you 

can select a smaller sample if your EViews has restrictions. Export your data to 

EViews and obtain a time series graph.  

 

Response: The time series graph of the series “trouble” is presented below.   

 
1 This source of data has been used by a professor in UC Berkeley to forecast unemployment.  
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2. Obtain the correlogram of the series. What can you say from the different 

autocorrelations and partial autocorrelations?  

 

Response: The correlogram is: 

 

 
 

The autocorrelation function shows positive and statistically significant correlations are 

various displacements. This is evidence of strong persistence in the series, that is likely to 

be captured with an AR process. The partial autocorrelation is also positive statistically 

significant for the first displacement. 

 

3. Is your series White Noise? Explain. 
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Response: From the last column in the correlogram we can see the Ljung-Pierce Q-

statistic. The p-values at different displacements are all less than 0.05. Hence, we reject 

the null hypothesis of White Noise. For our forecasting purposes this means that there is 

something in the dynamics of “trouble” that can be forecasted. 

 

4. Estimate the most appropriate moving average model. What is the interpretation 

of the coefficient on the first lagged error term? 

 

We need to estimate the different MA(q) models for various values of q. Then record the 

different Akaike information criteria (AIC) and Schwarz Bayesian information criteria 

(BIC), to then select the one with the smallest. A summary of the results in presented in 

the tables below: 

 

AIC MA(0) MA(1) MA(2) MA(3) MA(4) MA(5) MA(6) MA(7) MA(8) 

AR(0) 5.6376 5.2467 5.1025 5.0774 5.0663 5.0298 4.9876 4.9880 4.9878 

 

BIC MA(0) MA(1) MA(2) MA(3) MA(4) MA(5) MA(6) MA(7) MA(8) 

AR(0) 5.7061 5.3426 5.2120 5.2006 5.2033 5.1804 5.1519 5.1660 5.1795 

 

Both selection criteria choose an MA(6): 

 

 
 

The coefficient on the first lagged error term says that a shock in TROUBLE last period 

increases how people search for the keyword TROUBLE on Google this period by 0.57. 

The effects is statistically significant. 
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5. Estimate the most appropriate autoregressive model. What is the interpretation of 

the coefficient on the first lagged autoregressive term? 

 

We estimate all different AR models, from AR(0) to AR(8). The results for the AIC and 

BIC are as follows: 

 

AIC AR(0) AR(1) AR(2) AR(3) AR(4) AR(5) AR(6) AR(7) AR(8) 

MA(0) 5.6376 4.9992 4.994 4.9961 4.9898 4.9971 4.986 4.981 4.987 

          

BIC AR(0) AR(1) AR(2) AR(3) AR(4) AR(5) AR(6) AR(7) AR(8) 

MA(0) 5.7061 5.0951 5.1036 5.1194 5.1268 5.1477 5.1504 5.1591 5.1788 

 

The AIC selects model AR(7), while the BIC selects the AR(1). Following the parsimony 

principle, we go with the AR(1). The regression output is: 

 

 
 

The interpretation of the autoregressive coefficient is as follows. A one point increase in 

TROUBLE searches last periods increase the current TROUBLE value by about 0.69 

points. The effect is statistically significant.  

 

6. Estimate the most appropriate autoregressive moving average model. 

 

We estimate all possible combinations of ARMA models. The results are: 
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AIC MA(0) MA(1) MA(2) MA(3) MA(4) MA(5) MA(6) MA(7) MA(8) 

AR(0) 5.6376 5.2467 5.1025 5.0774 5.0663 5.0298 4.9876 4.9880 4.9878 

AR(1) 4.9992 4.9900 4.9931 5.0007 4.9888 4.9738 4.9773 4.9838 4.9889 

AR(2) 4.9940 4.9940 5.0008 4.9685 4.9784 4.9784 4.9836 4.9493 4.9838 

AR(3) 4.9961 4.9996 4.9618 4.9748 4.9802 4.9861 4.9811 4.9575 4.9887 

AR(4) 4.9898 4.9974 4.9940 5.0008 4.9325 4.9628 4.9418 4.9426 4.9570 

AR(5) 4.9971 4.9366 4.9422 4.9888 4.9733 4.9470 4.9778 4.9512 4.9557 

AR(6) 4.9860 4.9407 4.9471 4.9426 4.9434 4.9781 4.9487 4.9562 4.9541 

AR(7) 4.9810 4.9446 4.9550 4.9352 4.9592 4.9484 4.9554 4.9625 4.9670 

AR(8) 4.9870 4.9496 4.9599 4.9425 4.9486 4.9563 4.9606 4.9605 4.9728 

          

BIC MA(0) MA(1) MA(2) MA(3) MA(4) MA(5) MA(6) MA(7) MA(8) 

AR(0) 5.7061 5.3426 5.2120 5.2006 5.2033 5.1804 5.1519 5.1660 5.1795 

AR(1) 5.0951 5.0996 5.1163 5.1376 5.1395 5.1382 5.1554 5.1756 5.1944 

AR(2) 5.1036 5.1173 5.1377 5.1191 5.1428 5.1564 5.1753 5.1548 5.2030 

AR(3) 5.1194 5.1365 5.1125 5.1392 5.1582 5.1778 5.1865 5.1767 5.2215 

AR(4) 5.1268 5.1480 5.1583 5.1788 5.1242 5.1682 5.1609 5.1754 5.2035 

AR(5) 5.1477 5.1009 5.1203 5.1806 5.1788 5.1661 5.2106 5.1977 5.2159 

AR(6) 5.1504 5.1187 5.1388 5.1481 5.1625 5.2109 5.1952 5.2164 5.2280 

AR(7) 5.1591 5.1363 5.1605 5.1543 5.1920 5.1949 5.2156 5.2364 5.2546 

AR(8) 5.1788 5.1551 5.1790 5.1754 5.1951 5.2165 5.2345 5.2481 5.2741 

 

The results show that the AIC would select an ARMA(4,4), while the BIC selects an 

ARMA(1,0). The selection of the parsimonious model hence goes with the ARMA(1,0) = 

AR(1), the same that we selected on question 5 above. 

 

7. Are the residuals from your ARMA model White Noise? What would that mean? 

 

The correlogram of the residuals of the ARMA(1,0) = AR(1) is: 
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The residuals are White Noise because when looking at the Q-statistics we cannot reject 

the null hypothesis of White Noise at none of the displacements. That is, all p-values are 

above 0.05. This means that the AR(1) model is appropriate for forecasting as there is 

nothing left if the error term that can be predicted.  

 

8. Provide an out of sample forecast and interpret it. 

 

 
 

We extended the workfile to add more observations and then we obtained the forecast 

presented in the figure above. Our forecast goes up intil 6/21/2020. The forecast shows 

that TRUBLE will be decreasing in the following six months. 

 

 

 

Note that you need to control for trend and seasonality if your series has them. 

 

Response: We did not find any monthly seasonal component (i.e., people are not more or 

less likely to search for trouble in any particular month). When looking for the most 

appropriate trend, we selected a fourth power trend model as this is the one with the 

smallest BIC. The AIC selected the eight-power trend model but following the parsimony 

principle we go with the model selected by the BIC.  
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Model AIC BIC 

No Trend 7.3165 7.3302 

Linear Trend 6.0370 6.0644 

Quadratic Trend 5.8406 5.8817 

Cubic Trend 5.8482 5.9030 

Fourth Power 5.6376 5.7061 

Firth Power 5.6317 5.7139 

Sixth Power 5.6383 5.7341 

Seventh Power 5.6300 5.7395 

Eight Power 5.6184 5.7416 

 

The selected model is: 

 

 


