[bookmark: _GoBack]ECON2P91: Business Econometrics with Applications   
Mid-term 1                
Date: Saturday September 28, 2013 1:00-2:30 pm.

NAME:_______________________________

STUDENT NO: ________________________

LECTURE SECTION: Section 1: Thursdays 12:00-3:00 pm
				Section 2: Mondays 7:00-10:00 pm

Instructions: Answer all questions from Sections A and B 
		The Standard Normal Distribution table is provided
THIS BOX IS FOR MARKERS ONLY:

Section  A   _____/60

Section B    _____/40

Total           _____/100


++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Section A: Multiple Choice [60 points; 2 points each]

1.	Which of the following is NOT a definition of econometrics?

a. the science of testing economic theory
b. fitting mathematical economic models to real-world data
c. a set of tools for forecasting future values of economic variables
d. measuring the height of economists

Answer:  ______

2.	The correlation coefficient between any two variables X and Y

	a.	lies between -1 and 0
	b.	lies between 0 and 1
	c.	lies between -1 and 1
	d.	is given by corr (X,Y) = cov (X,Y) / (var (X) var (Y))

Answer:  ______

3.	When you standardize a variable you 
	a.	subtract the standard deviation and divide the result by its mean
	b.	subtract the mean and divide the result by its standard deviation
	c.	add and subtract 1.96 times the standard deviation to the variable
	d.	divide by its standard deviation, as long as its mean is 1

Answer:  ______

4.	The sample mean is a random variable and

	a.	is a single number which therefore cannot have a probability distribution
	b.	has a probability distribution called its sampling distribution
	c.	has a probability distribution called the standard normal distribution
	d.	has a probability distribution that is the same as for the i.i.d. variables

Answer:  ______


5.	According to the Central Limit Theorem, the mean of is

	a.	

	b. 	

	c.	

	d.	

Answer:  ______

6.  Consider the following data set pertaining to the sales of three companies:
	Company
	Year
	Sales

	1
1
1
1
	2009
2010
2011
2012
	2
2.5
4
1

	2
2
2
2
2
	2008
2009
2010
2011
2012
	4
4.5
6
6
8

	3
3
3
3
3
	2008
2009
2010
2011
2012
	6.5
8
10
8
10


This data set is an example of:
a.	a balanced panel 
b.	 cross-sectional data 
c.	 time series data 
d.	 an unbalanced panel

Answer:  ______

7.	Which of the following is an example of panel data?

	a.	Prices of 10 commonly traded stocks at 11:00 EST on September 23, 2013
	b.	Daily prices of IBM stocks over the past seven trading days
	c.	Daily prices of 10 commonly traded stocks over the past seven trading
                        days
	d.	None of the above

Answer:  ______


8.	According to the Central Limit Theorem, the standard error of is

	a.	

	b. 	

	c.	

	d.	
Answer:  ______

9.	In large sample situations, the 95 percent confidence interval for the mean is 	given by

	a.	

	b.	

	c.	

	d.	

Answer:  ______

10.	Suppose that you take samples of size n=10, n=50, n=100, and n=1000 from a large population with a given mean and variance.  The standard error of the mean will be largest when

	a. 	n=10
	b.	n=50
	c.	n=100
	d.	n=1000
Answer:  ______

11.	A standard normal distribution has the following properties

	a.	mean = 0; standard deviation = 1
	b.	mean = 1; standard deviation = 0
	c.	mean = 1; standard deviation = 1
	d.	mean = 0; standard deviation = 0

Answer:  ______
	
12.	Studying unemployment in Canada from 2000 to 2010 is an example of using
a. cross-sectional data
b. time series data
c. panel data
d. randomized controlled experiments

Answer:  ______

13. The skewness and kurtosis values for a normal distribution are ____ and ______, respectively:
a. 1.96 and 2.57
b. 0 and 0
c. 0 and 3
d. 1 and 2

Answer:  ______


14. Consider the regression model where S denotes Sales revenue and E denotes advertisement expenditure. 
This specification assumes that the direction of causation is from: 
a. Sales revenue to advertisement expenditure
b. Advertisement expenditure to Sales revenue
c. 
 to advertisement expenditure
d. all of the above

Answer:  ______


15. The covariance between X and Y

a. has no units
b. has units that depend on the units of both X and Y
c. lies between -1 and +1
d. none of the above

Answer:  ______






16. If skewness is positive, then

a. the longer tail of the distribution is to the left 
b. the longer tail of the distribution is to the right
c. the distribution is symmetric
d. the distribution has thick tails

Answer:  ______

17.	An error term is included in a regression model in order to

	a.	increase the number of independent variables
	b.  	increase the number of observations
	c.  	capture the effect of other variables that affect the dependent variable but
                        are excluded from the model 
	d. 	 none of the above

Answer:  ______

18. Analyzing the behavior of unemployment rates across 10 Canadian provinces in September 2013 is an example of using

a. Time series data
b. Panel data
c. Cross-sectional data
d. Experimental data

Answer:  ______

19. In hypothesis testing using the p-value approach, the concept “p-value” refers to: 
a. the smallest level of significance for which the null hypothesis is not rejected
b. the smallest level of significance for which the null hypothesis is rejected
c. the level of significance of a test
d. the confidence interval associated with the test 

Answer:  ______

20. A scatterplot

a.	shows how Y and X are related when their relationship is scattered all over the place.
b.	relates the covariance of X and Y to the correlation coefficient.



c.	is a plot of n observations on  and , where each observation is represented by the point ().
d.	shows n observations of Y over time.

Answer:  ______


21.	Which of the following is an example of time series data?

	a.	Prices of 10 commonly traded stocks at 11:00 EST on September 23, 2013
	b.	Daily prices of IBM stocks over the past 10 trading days
	c.	Daily prices of 10 commonly traded stocks over the past 10 trading
                        days
	d.	None of the above

Answer:  ______



22. In the study of sampling distributions, the concept “parameter” refers to: 

a. a numerical quantity computed from the sample observations.
b. a numerical quantity computed from the population observations.
c. a random variable.
d. none of the above

Answer:  ______



23. Consider the regression model whese S denotes Sales revenue and E denotes advertisement expenditure. If the correlation between Sales revenue and advertisement expenditure is positive, then we would also expect

a.	 to be positive

b.	 to be positive

c.	 to be positive
d.	all of the above

Answer:  ______


24. The formula for the sample variance is


a.	

b.	 

c.	

d.	

Answer:  ______


25.	The skewness is most likely positive for one of the following distributions:

a.   The grade distribution at Brock university
    	b.   The Canadian income distribution
	c.    TOEFL scores
	d.   The height of 18-year-old females in Canada

Answer:  ______


26. The skewness of the distribution of a random variable Y is defined as follows:


	a.	

b.	

c.	

d.	


Answer:  ______
27.	Most economic data are obtained
a. through randomized controlled experiments
b. by calibration methods
c. through textbook examples typically involving ten observation points
d. by observing real-world behavior

Answer:  ______




28. Consider the regression model whese S denotes Sales revenue and E denotes advertisement expenditure. The error term (or disturbance term)  captures: 
a. all factors that affect Sales revenue or advertisement expenditure
b. all factors other than Sales revenue that affect advertisement expenditure
c. all factors other than advertisement expenditure that affect Sales revenue
d. none of the above

Answer:  ______


29. Panel data is also commonly referred to as 
a. longitudinal data
b. cross-sectional data
c. time series data
d. experimental data

Answer:  ______


30. The following types of statistical inference are used throughout econometrics, with the exception of:
a. confidence intervals
b. hypothesis testing
c. calibration
d. estimation

Answer:  ______

Section B: Longer Questions and Answers [40 points]

Question 1
What is the relationship between the average hourly earnings of full-time full-year workers (AHE) and age (AGE)? A researcher studies this question and provides the attached GRETL output. Use these reported results to answer the following questions: 

(a) Use the correlation coefficient to comment on the possible relationship between AHE and AGE [3 points]









(b) Use the scatterplot to comment on the possible relationship between AHE and AGE. [3 points] 











(c) Determine the magnitude of the coefficient of kurtosis for the variable AGE and interpret it. [4 points]











(d) Comment on the skewness of the variable AGE from the reported summary statistics and graph the distribution of AGE. [4 points]















(e) Based on the reported summary statistics for AHE, 50 percent of the observations on AHE are below what value? [4 points]









(f) Recover the covariance between AHE and AGE from the information provided. Is it possible to comment on the strength of the relationship based on the value of the covariance?  [4 points]













Question 2

(a) State all the properties of a standard normal distribution?  [3 points]








(b) 


Use the standard normal distribution table provided to determine  and , where  denotes the cumulative probability of a standard normal distribution as discussed in class. [4 points]











(c) 
If a particular variable Y (e.g. sales) is distributed as N(50,25) i.e. a normal distribution with a mean of 50 and a variance of 25, find       [4 points]







(d) 


Following from the Central Limit Theorem, the Z-score for the mean is computed as  . Explain the meanings of both  and             [3 points]









(e) 


In a population with  and  Use the Central Limit Theorem to answer the following question. In a random sample of size n=100, find .                                                                                   [4 points]




 GRETL OUTPUT
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
(a) Summary statistics

(i) Summary statistics, using the observations 1 - 7986
for the variable 'ahe' (7986 valid observations)

  Mean                        16.771
  Median                      14.904
  Minimum                     2.0979
  Maximum                     61.058
  Standard deviation          8.7587
  C.V.                       0.52225
  Skewness                    1.4105
  Ex. kurtosis                2.6539

(ii) Summary statistics, using the observations 1 - 7986
for the variable 'age' (7986 valid observations)

  Mean                        29.754
  Median                      30.000
  Minimum                     25.000
  Maximum                     34.000
  Standard deviation          2.8911
  C.V.                      0.097166
  Skewness                  -0.10316
  Ex. kurtosis               -1.2263



(b) Scatterplot
[image: ]

(c)Correlation matrix
corr(ahe, age) = 0.14917633
Under the null hypothesis of no correlation:
 t(7984) = 13.4802, with two-tailed p-value 0.0000
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