QUESTION 1

Oliver Buxton is the manager of a chain of hotdog stands. He is scouting new locations for a future stand and needs to measure foot traffic at two prospective locations in New York. He has stood on the street counting pedestrians passing by during business hours in both locations for 20 days, with the following results:

	Location 1
	Location 2

	 
	 

	17834
	1731691

	17982
	2211391

	18204
	1383491

	18537
	1475491

	18759
	1348291

	19092
	1406891

	19203
	1677091

	19536
	2322591

	19758
	2309891

	19869
	1759991

	19869
	2426291

	19980
	2341791

	20091
	1893291

	20424
	1784291

	20535
	2008991

	20868
	1853791

	21090
	1117191

	21756
	1688391

	21978
	1851891

	22089
	2566791


a) Calculate the main descriptive statistics for both locations: mean, median, mode, skew, standard deviation. 

b) Create frequency distributions and histograms for both locations.

c) Decide which location Oliver should choose for the new hotdog stand (comment on both the intensity and stability of the foot traffic). 

QUESTION 2

A real estate investor in the city of Santa Monica, California wishes to determine the selling price of California residences using the size (square feet) and whether the residence is a condominium or a single-family home. A sample of 20 residences was obtained with the following results:

	Price ($) 

	Type
	Square feet

	$534,290.00
	F
	302591

	$539,580.00
	C 

	290491

	$530,322.50 
	F 
	254191

	$585,867.50 
	F
	302591

	$562,062.50 
	F 
	278391

	$501,227.50 
	C 
	254191

	$735,310.00 
	F 
	399391

	$720,762.50 
	C 
	387291

	$604,382.50 
	F 
	314691

	$490,647.50 
	C 
	254191

	$519,742.50 
	C 
	266291

	$532,967.50 
	C 
	278391

	$552,805.00 
	F 
	278391

	$593,802.50 
	F 
	302591

	$495,937.50 
	C 
	254191

	$491,970.00 
	C 
	254191

	$685,055.00 
	F 
	363091

	$547,515.00 
	F 
	278391

	$637,445.00 
	F 
	338891

	$540,902.50 
	F 
	266291


a. 
Produce a regression equation to predict the selling price for residences using a model of the following form: 

y i =   +β0 + β1x1 + β2x2 + ε 

Where 
x1 = Square Footage

x2 = 
{1, if a condominium

{0, if a single-family home

b. 
What effect would an increase of the square footage by 100 square feet have on the expected price? What is the effect on the price if the property on the market is a free-standing house? 

c. 
Calculate the P-value and 95% confidence interval for both slopes. What is the probability that the observed effect of the property being a condominium and of the square footage really influences the price?

d. 
Produce an equation that describes the relationship between the selling price and the square footage of (1) condominiums and (2) single-family homes (two separate equations).

QUESTION 3

Julian Hoseason is a cheese producer in Basel, Switzerland. He is planning to apply for a bank loan, and as part of the application, he was asked to (1) provide an overview of his previous client numbers and (2) provide a forecast for the following 8 quarters.

	Quarter 
	Year
	Nr. Of Clients

	Qtr1  
	2016
	43891

	Qtr2 
	2016
	42591

	Qtr3 
	2016
	42191

	Qtr4 
	2016
	50491

	Qtr1 
	2017
	49391

	Qtr2 
	2017
	51591

	Qtr3 
	2017
	50291

	Qtr4 
	2017 
	55191

	Qtr1 
	2018 
	52291

	Qtr2 
	2018 
	59591

	Qtr3 
	2018 
	56491

	Qtr4 
	2018 
	63691

	Qtr1 
	2019 
	62291

	Qtr2 
	2019 
	66291

	Qtr3 
	2019 
	67791

	Qtr4 
	2019 
	73391


a. Calculate the multiple linear regression equation using quarterly data as dummy variables. (5 marks)

b. Interpret each slope and the intercept in the multiple linear regression equation from part a.  Calculate 95% and 99% confidence intervals for each variable slope and assess whether it is statistically significant.

c. Create a forecast for 2020 and 2021.

QUESTION 4

James Anderson is the COO of a leading financial institution. He has asked you, a portfolio manager, to calculate the best combination of assets, stock, bonds, and commodities in the firm’s portfolio. James has also provided you with the following information from the firm’s financial history:

	Two-Asset Case
	Stocks
	Bonds
	Commodities

	Expected return E®
	13%
	3%
	4%

	Variance
	218%
	60%
	140%

	Standard deviation
	148%
	77%
	118%

	Correlation between stocks

and bonds
	0.291/1000


	

	Correlation between stocks

and commodities
	0.491/1000


	

	Correlation between bonds

and commodities
	0.791/1000


	


Given the information above, you are required to produce a report that consists of the following:

a. Expected returns and their standard deviations from all possible expected portfolio combinations of all three assets in one portfolio, using 10% as the smallest unit of combination. For example, the first combination will be stock 100%, bonds 0%, and commodities 0%; the second combination will be stock 90%, bonds 10%, commodities 0%, and so on. 

b. Plot the efficient frontier for all combinations.
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.979751382
R Square 0.959912771
Adjusted R Square  0.955196626.
Standard Error 15495.64273
Observations 20
ANOVA
df ss Ms F Significance F

Regression 2 97744840030 48872420015 203.5376027 1.33522E-12
Residual 17 4081954044 2401149437
Total 19 1.01827E+11

Coefficients _Standard Error tStat P-value __ Lower95% _ Upper95% _Lower 95.0% Upper 95.0%
Intercept 115449.4009 2608146277 4.426492903 0.000369575 60422.33342 170476.4863 60422.33342 170476.4863
Size 1.555749294  0.083799618 18.56511209 1.00668E-12 1.378947555 1.732551033 1.378947555 1.732551033
Type -14304.7074 _ 7418.756204 -1.928181357 0.070705935 -29956.91481 1347.500004 -29956.91481 1347.500004





