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Economics 224 – December 12, 2008

Final Examination
Note:   Write answers to all questions in the examination booklet.  The examination is out of 100 marks and is three hours in length. 

1.  (25 marks).  From Statistics Canada’s Survey of Labour and Income Dynamics (SLID) 2005, the mean annual wages and salaries of full-time, full-year Canadian workers was 45.2 thousand dollars in 2004.  

a)  The annual wages and salaries (in thousands of dollars) for a small sample of seven Saskatchewan adults who worked full-time, full-year in 2004, were 40, 101, 11, 39, 17, 43, and 22.  Calculate the mean and standard deviation.  Use these data to test the claim that Saskatchewan workers are paid less than their Canadian counterparts.

b)  A larger sample of 1,436 Saskatchewan adults who worked full-time, full-year in 2004 gives mean wages and salaries of $43,400, with a standard deviation of $28,500.  Test whether these data lead you to conclude that Saskatchewan workers have lower wages and salaries than their Canadian counterparts.  Compare this result with part a) and comment on any differences in results.  

c)  Your friend is in a senior Labour Economics class. He is trying to estimate the impact of a union on the wages of the union members. He has data from the SLID sample for Saskatchewan giving wages and salaries for full-time, full-year workers, as well as their union status.  He has separated the data by union status, used Excel to create estimates for mean wages and salaries of union members and non-union members, and then used Excel to obtain a t-test for a difference between two means with standard deviations unknown.
	
	Union
	Non-union

	Mean
	47607.14
	40339.36

	Variance
	5.02E+08
	9.67E+08

	Observations
	536
	872

	Hypothesized Mean Difference
	0
	

	df
	1371
	

	t Stat
	5.082409
	

	P(T<=t) one-tail
	2.12E-07
	

	t Critical one-tail (0.05 level)
	1.645966
	

	P(T<=t) two-tail
	4.24E-07
	

	t Critical two-tail (0.05 level)
	1.961696
	


From the Excel results, your friend states “Joining a union will raise your wages.”   Using your knowledge of sampling and hypothesis testing, explain to your friend how his statement might be partly right but also misleading. 
2.
(30 marks).  Economic “hedonic pricing” models argue that the value of a residential house depends on the characteristics of the house, including how many repairs it needs, what type of house it is, how large it is, how desirable it is to live in, and where it is located.  Some data have been extracted from the Saskatchewan portion of the Public Use Microdata File from Statistics Canada’s 2001 Census data. The regression table below shows the results of a regression on houses that are owned by their occupants (i.e., no rentals). The dependent variable is the value of the house/condo in dollars, as estimated by the owner. The explanatory variables are:

· MINORREP is a dummy variable that is 1 if the house/condo needs only minor repairs.
MAJORREP is a dummy variable that is 1 if the house/condo needs major repairs. 
REGMAIN is a dummy variable where the house/condo needs only regular maintenance, and doesn’t need repairs.

· CITY is a dummy variable that is 1 if the house/condo is in either Regina or Saskatoon.

· CONDO is a dummy variable that is 1 if the house/condo is a condominium.

· ROOMP is the number of rooms in the house.

	Regression Statistics
	
	
	
	

	Multiple R
	0.611945
	
	
	
	

	R Square
	0.374477
	
	
	
	

	Adjusted R SQ
	0.372041
	
	
	
	

	Standard Error
	38430.26
	
	
	
	

	Observations
	1290
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Sig F

	Regression
	A
	114
	B
	153.7366
	0.000

	Residual
	1284
	C
	0.148
	
	

	Total
	1289
	304
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	St. Error
	t Stat
	P-value
	

	Intercept
	12994.98
	4700.489
	2.764603
	0.006
	

	MINORREP
	-10118.7
	D
	-4.2969
	0.000
	

	MAJORREP
	-27972.2
	4112.27
	E
	0.000
	

	CITY
	35638.46
	2184.933
	16.31101
	0.000
	

	CONDO
	13493.96
	6122.731
	2.203912
	F
	

	ROOMP
	9684.182
	578.3254
	16.74521
	0.000
	


Use the description and data on the previous page to answer the following.

a)
Write out the equation we are testing. Using the explanation of the hedonic model above, write a hypothesis statement for each of the explanatory variables we have available to use in this equation.

b)
When we calculate the dummy variables, for example the repairs variables, why do we leave out one category?  Why don’t we have REGMAIN as a variable in the equation?  
c)
Calculate each of the missing values in boxes A through F in the regression results above (show all steps).
d)
Given the results in the table, explain carefully and precisely whether each of the hypotheses from part a) has been met or not.
e)
How much extra is a condominium worth, compared to a house? What other variables are being held constant when we give this value? 
f)
How valuable is one more room in a house/condo?

g)
What is the impact on price if the house needed major repairs?

h)
Is the overall outcome of this regression a good result? Have we done a good job of explaining what determines the value of houses/condos in Saskatchewan? Speculate what explanatory variables are missing from this equation that would be good to have in a hedonic pricing model.

3. (20 marks).  The Basic Solow model of economic growth argues that the level of real GDP per person (YPER) in a country will be higher in countries with higher savings rates (savings as a percentage of real GDP (SAVPER)), and lower in countries with higher population growth (POPGROW). Your job is to explain how to test this theory.

a)  Write out the multiple regression equation you are need to test. Identify the relevant endogenous variable and the relevant explanatory variables. Write out the null and the alternative hypotheses for the impact of each of the explanatory (independent) variables on the dependent variable. 

b)  What kind of data would you need to carry out such an estimation? What kind of data issues would you have to be careful to take in account when finding your data? Explain carefully.


4.  (25 marks).  The following data come from a study of commuting time to work in a large city, for fifteen residents of three suburban communities (A, B, and C).   It was expected that commuting time would be closely connected with distance of the community from work, so the researcher regressed commuting time in minutes, as the dependent variable, on distance to work in kilometres, as the independent variable.  In the table, the residuals are the differences between actual commuting times and those predicted from the bivariate linear regression equation.

	Employee identification number
	Community in which employee lives
	Distance to work in kilometres
	Commuting time in minutes
	Residuals

	1
	A
	5
	12
	-6.408

	2
	A
	5
	13
	-5.408

	3
	A
	5
	13
	-5.408

	4
	A
	5
	14
	-4.408

	5
	A
	5
	15
	-3.408

	6
	B
	20
	55
	6.431

	7
	B
	20
	70
	21.431

	8
	B
	20
	71
	22.431

	9
	B
	20
	72
	23.431

	10
	B
	20
	75
	26.431

	11
	C
	25
	41
	-17.623

	12
	C
	25
	44
	-14.623

	13
	C
	25
	50
	-8.623

	14
	C
	25
	43
	-15.623

	15
	C
	25
	40
	-18.623


From Excel, for the regression equation the intercept is 8.354, with standard error 9.421 and the slope of the regression line is 2.011, with standard error 0.504.   R Square is 0.551 and the standard error of estimate is 16.575.  
a)  Construct a scatter diagram and draw the regression line on the scatter diagram. 
b)  What proportion of observations is within one standard error of estimate of the regression line?  Explain whether this is more or less than what you might expect.

c)  By examining the residuals, from the diagram and the table above, explain what assumptions concerning linear regression appear to be violated in this model.  

d)  Briefly discuss what other variables or approaches you might investigate in order to improve the model.

