
 1

INTRODUCTION TO ECONOMETRICS (Autumn 2020) 

HOMEWORK NO. 5 
 

SUBMISSION DEADLINE: 23:55 on TUESDAY 29 DECEMBER 

SUBMISSION METHOD: VIA KEIO.JP SYSTEM 
 

Notes: 

(1) All relevant EViews output should be included in your answer. Answers without EViews output will be 
subject to a 50% penalty. 

(2) Answers judged to be identical copies (including identical EViews output) will be severely penalized. 

(3) Assume that all error terms satisfy the standard assumptions of the linear regression model. 
(4) All hypothesis testing should be conducted at the 5% significance level. 

(5) For all hypothesis tests, explicitly state your acceptance and rejections regions. 

(6) The data file for this homework is available via the keio.jp system CLASS SUPPORT option. The data file 
for Problem A, an Excel file (Orange Data.xls), is listed as handout #42, and is entitled “Data Set for 

Homework #5”. 

 
Problem A 

The data file for this problem contains annual time series data for the United States over the period 1910 to 1959 

(60 observations). The variables in this file are as follows: 
 

 Variable Name Explanation 

OBS Year of the data 
 QTY  Quantity of oranges sold (number of boxes per capita) 

 PRICE  Real price of a box of oranges (year average, unit: $) 

 INCOME  Real disposable income per capita (unit: $) 
 CURADV Real advertising expenditures on oranges in the current year (unit: cents per capita) 

AVEADV Real advertising expenditures on oranges averaged over the preceding ten years 

(unit: cents per capita) 
 

Consider the following five models for the demand for oranges: 

 
log(QTYt)=a+blog(INCOMEt)+clog(PRICEt)+v1t      (1) 

log(QTYt)=a+blog(INCOMEt)+clog(PRICEt)+dlog(CURADVt)+v2t     (2) 

log(QTYt)=a+blog(INCOMEt)+clog(PRICEt)+flog(AVEADVt)+v3t     (3) 
log(QTYt)=a+blog(INCOMEt)+clog(PRICEt)+dlog(CURADVt)+flog(AVEADVt)+v4t   (4) 

log(QTYt)=a+blog(INCOMEt)+clog(PRICEt)+dlog(CURADVt)+gDUMt+hDUMtlog(INCOMEt)+v5t (5) 

 
where a,b,c,d,f,g,h are unknown coefficients, v1t, v2t, v3t, v4t, and v5t are error terms, and DUMt is a dummy 

variable defined as follows: 

 DUM t =  0 until and including 1934 (OBS <1935) 
       =  1      from 1935 (OBS>1934) 

Since this variable does not exist in the data set, it needs to be created using the Generate Series option and 

inputting the following command 
 DUM=OBS>1934 
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This statement cannot be interpreted according to the standard rules of linear algebra as it is an “assignment” rule, 

that assigns the value of OBS>1934, a logical statement, to DUM. If this logical condition is satisfied (OBS=1935, 
1936,..,1959) it returns the value 1, and if it is not satisfied (OBS=1910,1911,..,1933,1934) it returns the value 0. 

 

Questions: 
(a) What are the expected signs of b, c, and d in equation (2)? 

(b) In equation (5), explain the purpose and impact of including DUMt and DUMtlog(INCOMEt) in the 

model. 
(c) Using all the data from 1910 to 1959, estimate the models (1)-(5) by Ordinary Least Squares (OLS). 

(d) Test the following hypotheses at the 5% significance level: 

(A) H0: d=0, H1: d≠0 in equation (4); 
(B) H0: b=0, H1: b>0 in equation (2); 

(C) H0: c=0, H1: c<0 in equation (4); and 

(D) H0: b=1, H1: b≠1 in equation (2). 
NOTE: In each case, explicitly state your acceptance and rejections regions. 

(e) Test the following hypotheses at the 5% significance level: 

(A) H0: g=h=0 in equation (5); 
(B) H0: b=c=d=0 in equation (2); and 

(C) H0: d=f=0 in equation (4) 

NOTE: For parts (A), (B) and (C) explicitly specify the alternative hypotheses. For part (B), compute 
the test statistic yourself and compare it with the value reported by EViews. For part (C) do not use the 

EViews F test option, but rather compute the value of the test statistic yourself by hand. In each case, 

explicitly state your acceptance and rejections regions. 
(f) Use the Chow Test to test whether all the parameters of equation (1) changed from 1935. Explicitly state 

your null and alternative models, and the null hypothesis you are testing. 

(Reference: Pedace (2013, pages 151-152, 169-172)) 
(g) Apply the RESET test to equation (3). Does the result of this test suggest that equation (3) is 

mis-specified? 

(Reference: Pedace (2013, pages 150-151)) 
(h) Explain in detail which of the five models, (1), (2), (3), (4), and (5), you think is the best model to explain 

log(QTYt). If you believe a model that is different to (1)-(5) is better, please state that alternative model 

and your reasons for choosing that model. 
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