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Question 1
1. In families with four children, you’re interested in the probabilities for the different possible numbers of girls in a family. Using theoretical probability (assume girls and boys are equally likely), compile a five-column table with the headings “0” through “4,” for the five possible numbers of girl children in a four-child family. Then, using “G” for girls and “B” for boys, list under each heading the various birth-order ways of achieving that number of girls in a family.

Then, use your table to calculate the following probabilities:

a. The probability of 1 girl
b. The probability of 2 girls 
c. The probability of 4 girls
d. The probability the third child born is a girl

	Possible Outcomes: Four-Child Family, Female Probability

	0
	1
	2
	3
	4

	1
	4
	6
	4
	1

	BBBB
	GBBB
	GGBB
	GGGB
	GGG

	P=1/16
	BGBB
	GBGB
	BGGG
	P=1/16

	=0.0625
	BBGB
	BGGB
	GGBG
	=0.0625

	=6.25%
	BBBG
	BBGG
	GBGG
	=6.25%

	
	P=4/16
	GBBG
	P=4/16
	

	
	=.25
	BGBG
	=.25
	

	
	=25%
	P=6/16
	=25%
	

	
	
	=0.375
	
	

	
	
	=37.5%
	
	



2 x 2 x 2 x 2 = 16
GGGG, GGGB, GGBG, GBGG, BGGG, GGBB, GBGB, BGGB, BGBG, BBGG, GBBB, BGBB, BBGB, BBBG, BBBB, GBBG
a. The probability of 1 girl: The probability of 1 girl is 25%.
b. The probability of 2 girls: The probability of 2 girls is 37.5%.
c. The probability of 4 girls: The probability of 4 girls is 6.25%.
d. The probability the third child born is a girl: P=8/16=.5=50%
The probability of the third child being born a girl is 50%.


Question 2
As pictured in Figure 6.11 of your textbook, a roulette wheel has 38 numbers: 18 odd black numbers from 1 to 35, 18 even red numbers from 2 to 36, and the two green numbers 0 and 00. 

[bookmark: _Toc20768426]Answer 2- Introduction
The total number of outcomes is 38.

[bookmark: _Toc20768427]Question 2a
Using theoretical probability calculate the probability of spinning a green number.
[bookmark: _Toc20768428]Answer 2a
	P(A) =
	number of ways a green number can occur
	=
	2
	≈ 0.0526 (or 5.26%)

	
	total number of outcomes
	
	38
	



[bookmark: _Toc20768429]Question 2b
Using theoretical probability calculate the probability of spinning a number greater than 30:
Answer 2b
	P(A) =
	number of ways a number greater than 30 can occur
	=
	8
	≈ 0.2105 (or 21.05%)

	
	total number of outcomes
	
	38
	



[bookmark: _Toc20768430]Question 2c
Using theoretical probability calculate the probability of spinning a red number less than 10.
[bookmark: _Toc20768431]Answer 2c
	P(A) =
	number of ways a red number less than 10 can occur
	=
	4
	≈ 0.1052 (or 10.52%)

	
	total number of outcomes
	
	38
	



[bookmark: _Toc20768432]Question 2d
Using theoretical probability calculate the probability of spinning an even black number:
[bookmark: _Toc20768433]Answer 2d
	P(A) =
	number of ways an even black number can occur
	=
	0
	≈ 0 (or 0%)

	
	total number of outcomes
	
	38
	



[bookmark: _Toc20768434]Question 2e
Using theoretical probability calculate the expected total of green numbers in 57,000 spins.
[bookmark: _Toc20768435]Answer 2e
	57000 X P(A) =
	57000 X
	2
	≈ 3000

	
	
	38
	


[bookmark: _GoBack][bookmark: _Toc20768436]Question 3
In nationwide polls of 1,500 randomly selected U.S. residents, 77% said that they liked pizza. In a poll of 1,500 randomly selected U.S. residents one month later, 75% responded that they liked pizza.

[bookmark: _Toc20768437]Answer 3- Introduction
The answer to this question could be different depending on whether a) two nationwide polls were done one month apart or b) the first poll was nationwide and the second was not. So I have approached my answer using scenario A and scenario B.

[bookmark: _Toc20768438]Answer 3- Calculations
Given: 
n=1500= sample size
P₁ = first nationwide poll of U.S. residents who like pizza= 77% = 0.77
n₁ = 1500
P₂ = second nationwide poll of U.S. residents who like pizza, a month after the first sample= 75%= 0.75
n₂ = 1500
Hₒ : P₁ =P₂ 	H₁ : P₁ > P₂
P= n₁ P₁ + n₂ P₂ / (n₁ + n₂)
P=(1500(0.77)) + (1500(0.75)) / (1500+1500)
P= 1155 + 1125 / (3000)
P= 2280 / (3000)
P= 0.76
z= P₁ - P₂ / (√P(1-P)((1/ n₁ ) + (1/ n₂))
z= 0.77-0.75 / (√0.76(1-0.76)((1/1500)+(1/1500))
z= 0.02 / (√0.76(1-0.76)(1/750)
z= 0.02 / (√0.1824(1/750)
z= (0.02) / (√0.1824 / 5√30)
z= 5√30 (0.02) / √0.1824
z= √30 (0.1) / √0.1824
z= 0.1√5.472 / 0.1824
z= 1.2825
p-value = P [ z > 1.2825 ]
[bookmark: 4]p-value = 0.0998 (from the Standard Normal Table)
α = 0.05
p-value is > α 
Since the p-value is greater than α, H is rejected at 5% level of significance. 

[bookmark: _Toc20768439]Question 3a:
Does the polling evidence support the claim that pizza declined in popularity over the month between polls? Explain why or why not. 
[bookmark: _Toc20768440]Answer 3a - Scenario A
Per to the above calculations, Hₒ : P₁ =P₂ is rejected and H₁ : P₁ > P₂ is proven to be true. The polling evidence indicates that the pizza declined in popularity over the month between polls, with the results of the second nationwide poll of people in the U.S. who like pizza being greater than the first poll a month earlier.
[bookmark: _Toc20768441]Answer 3a - Scenario B
The polling evidence does not support the claim that pizza declined in popularity since the former poll used a nationwide sample of U.S. residents while the latter poll used a sample of U.S. residents from an undisclosed geographical area. Even if both samples were indeed random, a poll of U.S. residents from an undisclosed geographical area could have been a randomly selected sample of U.S. residents in an area such as Richmond Hill New York for example where there are a disproportionate number of naturalized U.S. residents whose pizza preferences may not representative of a nationwide sample of U.S. residents chosen from multiple cities/states across the country. Even if the polls had both been nationwide with the identical results, in terms of statistical significance, the sample statistics differed slightly (by 2%) which is within the typical margin of error of around 3% for this sample size, it would have been quite possible that there was no change in pizza popularity.

[bookmark: _Toc20768442]Question 3b:
Using statistical terminology, precisely identify the population parameter the two polls were attempting to measure. How does a parameter differ from a statistic? 
[bookmark: _Toc20768443]Answer 3b - Scenario A
In this case, the population parameter that the two polls are attempting to measure is: the percentage of U.S. residents that like pizza. In this case, the sample statistics are 77% and 75% respectively. The population parameter is the characteristic of the entire population that corresponds to the sample statistic. The sample statistic summarizes the raw data for the sample. Pollsters cannot determine the exact value of the population parameter by using a sample but hope that the sample statistic is a good estimate of the population parameter.
Answer 3b - Scenario B
In this case, the population parameter that the two polls are attempting to measure is: the percentage of U.S. residents that like pizza. In this case, the sample statistics are 77% and 75% respectively, where the sample statistic for the nationwide poll of 1,500 randomly selected U.S. residents that like pizza is 77% and the sample statistic for the poll of 1,500 randomly selected U.S. residents that like pizza is 75%. The population parameter is the characteristic of the entire population that corresponds to the sample statistic. The sample statistic summarizes the raw data for the sample. Pollsters cannot determine the exact value of the population parameter by using a sample but hope that the sample statistic is a good estimate of the population parameter.

[bookmark: _Toc20768444]Question 3c:
Based on the two polls, what would you say to someone who guessed that the population parameter the polls are trying to measure is really only 50%? 
[bookmark: _Toc20768445]Answer 3c
The larger your sample size, the smaller your margin of error or the surer you can be the sample is representative of the population. The margin of error for a sample size of about 1000 is typically about 3 percentage points and reduces as the sample size increases. With a margin of error of 3 percentage points, the range would be 74% to 80% for the first poll and 72% to 78% for the second poll. The guess of 50% is way outside the range of either polls, therefore 50% is not a good guess of the population parameter. 

Question 4
Eleven people have eleven different favorite numbers from 2 to 12. They all agree to participate in a 10,000-roll dice game where they bet $1 on their favorite number for each roll of two standard (fair) dice. A donor kicks in an extra dollar every round, so the payoff if your number comes up is $12.

[bookmark: _Toc20768447]Answer 4- Introduction
[bookmark: _Toc20768448]Table 2: Outcomes for each roll of two standard (fair) dice.
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1,1
	1,2
	1,3
	1,4
	1,5
	1,6
	2,6
	3,6
	4,6
	6,5
	6,6

	
	2,1
	3,1
	4,1
	5,1
	6,1
	6,2
	6,3
	6,4
	5,6
	

	
	
	2,2
	2,3
	2,4
	2,5
	3,5
	4,5
	5,5
	
	

	
	
	
	3,2
	4,2
	5,2
	5,3
	5,4
	
	
	

	
	
	
	
	3,3
	3,4
	4,4
	
	
	
	

	
	
	
	
	
	4,3
	
	
	
	
	



The total number of outcomes is 36.

[bookmark: _Toc20768449]Question 4a
Assuming everyone bets on all 10,000 rounds, what is the expected value for a person who has number 7? (Show your calculations.)
[bookmark: _Toc20768450]Answer 4a
The probability of a person having the number 7:
	P(A) =
	number of ways the number 7 can occur
	=
	6
	=
	1

	
	total number of outcomes
	
	36
	
	6


The expected value for a person who has the number 7 in 10,000 rounds with a payoff of $12 per round:
E(X) = n x p
E(X) = 10,000 x (12 x 1/6) – (1 x (1 – 1/6))
E(X) = 10,000 x (12 x 1/6) – (1 x 5/6)
E(X) = 10,000 x (2– 5/6)
E(X) = $11,666.66

[bookmark: _Toc20768451]Question 4b
Assuming everyone bets on all 10,000 rounds, what is the expected value for a person who has number 2? (Show your calculations.)
[bookmark: _Toc20768452]Answer 4b
The probability of a person having the number 2:
	P(A) =
	number of ways the number 2 can occur
	=
	1

	
	total number of outcomes
	
	36


The expected total for a person having the number 7 in 10,000 rounds with a payoff of $12 per round:
E(X) = n x p
E(X) = 10,000 x [(12 x 1/36)– (1 x (1 – 1/36))]
E(X) = 10,000 x [(12 x 1/36)– (1 x 35/36)]
E(X) = 10,000 x (12/36 – 35/36)
Running head: NORMAL DISTRIBUTION	1
Surname 2

E(X) = -$6,388.88

