1) Data: $15, 29, 32, 46

i) mean ->  =    =  = $30.5       ii) variance -> s2 =  =  = $2161.67	
iv) Standard Deviation -> s = √(s2) = √(161.67) = $12.71
Coefficient on Variation = 100*(SD/mean) = 100*(12.71/30.5) = 41.67%
2) Data: $23 occurs 30% of the time, 31 occurs 50% of the time, 46 occurs 20% of the time

i) mean ->  =    = (23*0.3 + 31*0.5 + 46*0.2) = $31.6		
ii) variance -> s2 =  = (23-31.6)2 * 0.3 + (31-31.6)2 * 0.5 + (46-31.6)2 * 0.2= $263.84	
iv) Standard Deviation -> s = √(s2) = √(63.84) = $7.99
Coefficient on Variation = 100*(SD/mean) = 100*(7.99/31.6) = 25.28%

3) You have recently been presented with 2 investment options, each containing it own particular combination of stocks.  It is up to you to decide which one is right for you.  Investment option A contains 20 Nortel Stocks and 15 Ottawa Senator Stocks.  Investment Option B contains 15 Nortel Stocks and 10 IBM Stocks.  The Nortel Stock is currently trading at $12 with a standard deviation of $2.  The Ottawa Senators stock is currently trading at $14 with a variance of $6.  The IBM Stock is currently trading at $20 with a standard deviation of $4.  There is a correlation between IBM and Nortel of 0.45.  If investment option A is chosen, you would receive a $5 bonus.

a) Calculate the Expected Value, Variance, SD, and Co-efficient of Variation of each Investment.

Investment A - Independent because there is NO correlation or covariance
E(N and S) = a*E(Nortel) + b*E(Sens) + 5 = 20*12 + 15*14 + 5 = $455
VAR(N and S) = a2*VAR(Nortel) + b2*VAR(Sens) = 202*22 + 152*6 = $22950
SD(N and S) = √(VAR(N and S)) = √(2950) = $54.3139
CV = 100*SD(N and S) /E(N and S) = 100*54.3139 / 455 = 11.94% 

Investment B - Dependent because there is a correlation of 0.45
E(N and I) = a*E(Nortel) + b*E(IBM) = 15*12 + 10*20 = $380
VAR(N and I) = a2*VAR(Nortel) + b2*VAR(IBM) + 2*a*b* SD(Nortel) * SD(IBM) * COR(Nortel and IBM)
	         = 152*4 + 102*16 + 2*15*10*2*4*0.45= $23580
SD(N and I) = √(VAR(N and I)) = √(3580) = $59.83
CV = 100*SD(N and I) /E(N and I) = 100*(59.83/ 380) = 16%


b) If you very risk adverse, and are making your decision based purely on risk, which investment would you choose?
The higher the CV, the riskier the investment, therefore if we were basing our decision purely on risk we would choose Investment A as it has a lower CV.







4) 110 Students at the University of Ottawa were asked if they attended at least 1 Gee-Gees sports game last year.  They were then classified by gender to yield the following results:

	 
	Attended
	Did not Attend
	Total

	Male
	45
	26
	71

	Female
	15
	24
	39

	Total
	60
	50
	110



P(m) = 71/110 = 0.6454	P(f) = 39/110 = 0.3545	P(A) = 60/110 = 0.5454	P(NA) = 50/110 = 0.4545
P(m AND A) = 45/110 = 0.4091		P(m AND NA) = 26/110 = 0.2364	
P(f AND A) = 15/110 = 0.1364		P(f AND NA) = 24/110 = 0.2182
P(A|m) = 0.4091/0.6454 = 0.6338 or P(A|m) = 45/71 = 0.6338
P(NA|m) = 0.2364/0.6454 = 0.3661 or P(NA|m) = 26/71 = 0.3662
P(A|f) = 0.1364/0.3545= 0.3847 or P(A|f) = 15/39 = 0.3847
P(NA|f) = 0.2181/0.3545= 0.6152 or P(NA|f) = 24/39 = 0. 6152

If you were to ask a student at random ...
a) What is the probability that the student is male? P(m) = 71/110 = 0.6454  (0.4091+0.2364)
b) What is the probability that the student attended a game? P(A) = 60/110 = 0.5454
c) What is the probability that the student is female or did not attend a game? P(f or NA) = (15+24+26)/110 = 0.591 (0.1364+0.2364+0.2182) -> P(F) + P(NA) – P(F and NA)
d) What is the probability that the student is male and attended 1 game? P(m AND A) = 45/110 = 0.4091
e) Given the student is male, what is the probability that he did not attend a game? P(NA|m) = 26/71 = 0.3661
    0.2364/(0.4091+0.2364)
f) Given a student did not attend a game, what is the probability the student is female? P(f|NA) = 24/50 = 0.48
g) If 5 random students are asked, what is the probability that they are all male and attended a game? 
P(m AND A) 5 = 0.40915 = 0.01146

5) a) Coke claims that 60% of the population prefers their products over Pepsi products.  You decide to test this theory by surveying students at the University of Ottawa.  You decide to ask the first 12 people you see what their preference is.  What is the probability that 7 of them will prefer Coke products? Binomial
n = 12	p=0.6	q=0.4	x=7
P(x=7) = (n C x) * px * qn-x = (12 C 7) * 0.67 * 0.412-7 = 0.227

b) What is the probability that less than 3 of them will prefer Coke Products? Binomial
n = 12	p=0.6	q=0.4	x=0,1,2
P(x<3) = P(x=0) + P(x=1) + P(x=2)   
= (12 C 0) * 0.60 * 0.412 + (12 C 1) * 0.61 * 0.411  + (12 C 2) * 0.62 * 0.410 = 0.00001 + 0.0003 + 0.0025 = 0.0028
12!/[0!*(12-0)!]

What is the probability that more than or equal to 4 of them prefer coke?
n = 12	p=0.6	q=0.4	x=4-12
P(x<=4) = P(x=4) + … + P(x=12)
P(x<=4) = 1 – [P(x=3) + P(x=2) + P(x=1) + P(x=0)]


c) You decide to increase your sample size to 200, what is the probability that over 130 of them will prefer Coke Products? Binomial  with Normal Approximation	P(X>130)
n = 200	p=0.6	q=0.4	x=131-200
np = 120 > 10 , nq = 80 >10, therefore we can use normal approximation.
µ = n*p = 120	σ =  =  = 6.9282	Z-score =  =  = 1.5155
We look up 1.52 in the Z-table and find a value of 0.9357
P(X>130) = 1 - 0.9357 = 0.0643
d) Do you see any problems with the methods used in this experiment?
We are only surveying students at the University of Ottawa, which may have a bias towards Coke or Pepsi.  It may not give us a good representation of what the population looks like.
****GEOMETRIC
e) What is the probability that your first success (choosing someone who prefers Coke) does not occur until the 10th person that you ask.  Using your Geometric Formula, p=0.6 , q=0.4, x=10
P(x=10) = p*q(x-1) = 0.6*0.49=0.000157

6) a) A local car dealership expects to sell 3 cars each day.  What is the probability that they will sell no cars for the next 3 days? Poission
x = 0	λ=3cars/day	t = 3 days
P(x=3) =  =  =  = 0.000123

b) What is the probability that they will sell more than 2 cars in the next 2 days? Poission
x = 3 - ∞	λ=3cars/day	t = 2 days
P(x>2) = 1 - [P(x=0) + P(x=1) + P (x=2) ]=1-[    +   +   ]
= 1 - (0.0025 + 0.0149 + 0.04462) = 1 - 0.062 = 0.938


c) What is the probability that they will sell 1 car in the next 3 hours? Poission
x = 1	λ=3cars/day	t = 3/24 = 1/8 days = 0.125
P(x=1) =  =  = 0.2577


d) What is the probability that the first car is sold after the third day? Exponential
λ=3cars/day	t = 3 days
P(t>3) =  =  = 0.000123

e) What is the probability that the first car will be sold somewhere between 3 and 5 days from now?
Exponential	λ=3cars/day	t = 3-5 days
P(3<t<5) = P(t>3) - P(t>5) =  -  = 1 - 0.9998 = 0.0001


8) a) The average height in Canada is 66 inches with a SD of 4 inches.  What % of the population is taller than 70 inches? Continuous Normal Distribution
[bookmark: _GoBack]µ = 66	σ = 4	x = 70 	Z-score =  =  = 1
We look up 1 in the Z-table and find a value of 0.8413
P(X>70) = 1 - 0.8413 = 0.1587
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