Sauder School of Business
COMMERCE 291
Midterm Exam, March 7, 2012 - SOLUTIONS

Question 1 (10 marks)
a) [2 marks] A. Simple Random Sampling
b) [2 marks] D. Systematic Sampling 
c) [2 marks] C. Target Population
d) [2 marks] B. % of regular ASW customers who have concerns about online security
e) [2 marks] E. Both A and C

Question 2 (8 marks)
a) [2 marks] Age, Household Income, Book value of portfolio
b) [1 mark] C. 18.1%
c) [1 mark] B. 33.3%
d) [1 mark] A. 53.1%
e) [1 mark] E. 54.3%
f) [2 marks] Yes: The age distribution (ratio of younger to older) is about the same for each mode (i.e. type) of investment.

Question 3 (14 marks)
a) [1 mark] C. Skewed to the right
b) [2 marks] A. Mode < Median < Mean
c) [2 marks] B. $ 13,843 (Reason: s ≈ Range/6)
d) [2 marks] B. $22,057 (Reason: Q3 – Q1)
e) [2 marks] Lower inner fence = $36,607.50 (Reason: 69,693 – 1.5×22,057)
	         Upper inner fence = $124,835.50 (Reason: 91,750 + 1.5×22,057)
f) [1 mark] B. Yes, only on the right side of the distribution
g) [2 marks] A. The mean would increase
h) [1 mark] B. Central has the lowest median sales revenue
i) [1 mark] D. Atlantic has the most variable sales revenues.

Question 4 (16 marks)
a) [2 marks] r2 = 0.7352 = 0.5402 or 54%
b) [1 mark] Unchanged at 0.735

c) [4 marks]  = 0.735(15,618/28,077) = 0.409;


 = 17,927 – (0.409)(85,318) = -16,968;	 = -16,968 + 0.409x

d) [2 marks] (82,613) = -16,968 + 0.409(82,613) = $16,821 
Residual = 11,863 – 16,821 = -$4,958
e) [1 mark] No; a prediction at $200,000 requires extrapolation beyond the range of data. 
f) [1 mark] Constant Variance (V-shape indicates violation of this assumption)
g) [2 marks] The two variables are categorical, not quantitative, so correlation is not appropriate.
h) [1 mark] Age
i) [2 marks] E. 0.00; (The best-fitting straight line is horizontal) 


Question 5 (12 marks)
a) [2 marks] Pr(X > 162) = Pr(Z > [162 – 120]/28) = Pr(Z > 1.5) = 0.0668. Answer: 6.7%
b) [2 marks] z = 1.28; X = 120 + 1.28(28) =155.8. Answer: 156
c) [2 marks] Q1: z = –0.675; X = 120 + (–0.675)(28) = 101
	        Q3: z = 0.675; X = 120 + (0.675)(28) = 139
d) [2 marks] Mean = 15 (= 120–105); SD = 44.8 (= √[282+352])
e) [2 marks] Pr(F–M > 0) = Pr(Z > [0–15]/44.8) = Pr(Z > -0.33) = 0.6293 or 0.63 or 63%
f) [2 marks] Angelina
Z-score for Angelina = (78–120)/28 = -1.5; Z-score for Brad = (70–105)/35 = -1.0;
Angelina did worse relative to the reference populations since her Z-score more negative.

Question 6 (10 marks)
Part I. 
a) [2 marks] Mean = 30.0 (Details: 300×0.10), SD = 5.2 (Reason: √[300(0.10)(0.90)]
b) [2 marks] Pr(25 ≤ X ≤ 35) = Pr([25 – 30]/5.2 < Z < [35 – 30]/5.2) 
			= Pr(-0.96 < Z < 0.96) = 1 – 2(0.1685) = 0.663.
(Note: Continuity correction was not needed, but if you used it correctly you would get an answer of 0.711.)
c) [2 marks] From the Empirical Rule, 3 SDs above the mean is extremely unusual; 
μ +3σ = 30 + 3(5.2) = 45.6. Sales of 46 or more would be extremely unusual.
Part II. 
a) [2 marks] Normal: Mean = 150 and SD = 5 (SD=30/√36)
(Note: The CLT applies here, but it is not necessary to say this in the answer.)
b) [2 marks] Pr( < 130) = Pr(Z < [130 – 150]/5) = Pr(Z < -4) < 0001
There is an extremely small probability of getting a sample mean this small.

Question 7 (10 marks)
a) [2 marks] D. 438 (Reason: n = (2.5762)(0.12)(0.88)/(0.042) = 438)

b) [2 marks] A. [ 0.0654 , 0.1390 ] (Reason:=46/450 = 0.1022;
99% CI: 0.1022 ± 2.576√[(0.1022)(0.8978)/450] = 0.1022 ± 0.0368)
c) [2 marks] B. We are 95% confident that between 7.4% and 13.0% of electrical components are reworked.
d) [2 marks] C. No, because 12% is contained with the 95% confidence interval.
e) [2 marks] D. ...increase the margin of error

Question 8 (10 marks)
a) [2 marks] H0 : p = 0.08 and Ha : p < 0.08

b) [4 marks] Formula and computed value; =27/450 = 0.06


	z =  =  = -1.56
c) [2 marks] C. 0.0808
d) [2 marks] B. Conclude that additional training did not significantly lower the defect rate.


Question 9 (10 marks)
a) [2 marks] B. H0 : µ = 15 and Ha : µ > 15


b) [2 marks] A. 3.572 (Reason: t =  =  = 3.572)
c) [2 marks] D. We reject the null hypothesis; the firm shouldn't need to institute an incentive program since the evidence indicates that professional employees volunteer an average of more than 15 hours per month.
d) [2 marks] D. All of the above
e) [2 marks] A. 16.75 ± 1.016 (Reason: 16.75 ± 2.069×2.40/√24)


*** END OF EXAM ***
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