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Question 1
Table
	Number of Books
	Less than 40 Years Old
	40 Years or More
	Total

	None
	15
	27
	42

	1-2
	21
	30
	51

	3-5
	24
	36
	60

	6-10
	18
	33
	51

	11 or more
	42
	54
	96

	Total
	120
	180
	300



A) P[B|A] = {P[B∩A]}/P[A]
P(A) = (21+30+24+36) / (15+27+21+30+24+36+18+33+42+54)
            = 111 / 300
            = .37
The probability that a randomly selected person from this sample typically reads 1-5 books per years is 37%.

B) P[A or B] = P[AUB] = P[A] + P[B] - P[A∩B]
         = ((18+33)/ 300) + ((27+30+36+33+54)/300) – 33/300
                    = (((51/300) + (180/300)) – 33/300)
                    = 0.66
The Probability that a randomly selected person from this sample typically reads 6-10 books per year or is 40 years old is 66%.



C)  P[A ∩ B] = P(A)* P(B)
         = 42 / 300
         = 0.14
The Probability that a randomly selected person from this sample typically reads 11 or more books per year and is less than 40 years old is 14% (0.14).

D) P[B|A] = {P[B∩A]}/P[A]
     = (24/300) / (60/300)
     = 24/60
     =0.4
The probability that this person reads 3-5 books per year and is less than 40 years old is 40%.

E) P[B|A] = {P[B∩A]}/P[A]
     = ((33/300) / (180/300)
     =33/180
     =0.183 
The probability that this person is 40 years old or more and reads 6-10 books per year is 18.3%.








Question 2
A) 
P[A ∩ B] = P(A)* P(B)
        =(1/3)*(.5)
        = 0.166
The boss’ estimate of the probability that David would drive to work given that he is late is 16.6%.
B) 

P[B] = P[A∩B] + P[A'∩B])
  =.10(.90+ (.10*.5)
  = 0.009 + 0.05
  =0.059
The co-worker’s estimate of the probability that David would drive to work that day, given that he is late would be 5.9%
Mini-Case Study
Plan: The purpose of this mini-case study is to inform the marketing manager of a department store how important quality is to her customers. We will first create a frequency table and from there will use conditional probabilities, marginal probabilities and joint probabilities from the data given. We will further report to the manager about the importance of quality to her customers. 
[bookmark: _GoBack]In order to get the results that we’re looking for, we must create a pivot table. The pivot tables we will be making will be the Joint Frequency table, joint probability table, conditional probability for rows and conditional probability for columns. From these tables we will be able to analyze the data to formulate an answer for the marketing manager of the department store. 


Do:
Table 1: Joint Frequency (Table of Counts)
	Row Labels
	Definitely Agree
	Definitely Disagree
	Generally Agree
	Generally Disagree
	Moderately Agree
	Moderately Disagree
	Grand Total

	18 - 24
	12
	3
	29
	12
	27
	27
	110

	1 -2 times per year
	2
	1
	9
	
	8
	5
	25

	3 - 4 times per year
	1
	
	4
	1
	2
	2
	10

	5 times or more
	1
	
	2
	
	1
	1
	5

	Never - hardly ever
	8
	2
	14
	11
	16
	19
	70

	25 - 34
	34
	11
	71
	25
	60
	60
	261

	1 -2 times per year
	7
	1
	15
	3
	12
	10
	48

	3 - 4 times per year
	7
	
	11
	
	8
	6
	32

	5 times or more
	6
	
	7
	1
	5
	3
	22

	Never - hardly ever
	14
	10
	38
	21
	35
	41
	159

	35 - 44
	59
	7
	78
	20
	71
	52
	287

	1 -2 times per year
	9
	
	21
	2
	15
	2
	49

	3 - 4 times per year
	9
	
	8
	1
	8
	3
	29

	5 times or more
	7
	
	6
	
	10
	2
	25

	Never - hardly ever
	34
	7
	43
	17
	38
	45
	184

	45 - 54
	35
	2
	63
	16
	55
	33
	204

	1 -2 times per year
	11
	2
	16
	1
	8
	7
	45

	3 - 4 times per year
	8
	
	11
	1
	8
	1
	29

	5 times or more
	10
	
	7
	2
	5
	5
	29

	Never - hardly ever
	6
	
	29
	12
	34
	20
	101

	55 - 64
	23
	2
	27
	4
	18
	14
	88

	1 -2 times per year
	7
	
	8
	
	5
	2
	22

	3 - 4 times per year
	1
	
	4
	
	3
	1
	9

	5 times or more
	5
	
	1
	
	3
	1
	10

	Never - hardly ever
	10
	2
	14
	4
	7
	10
	47

	65 or older
	11
	
	16
	6
	10
	7
	50

	1 -2 times per year
	
	
	4
	1
	3
	
	8

	3 - 4 times per year
	2
	
	
	
	2
	
	4

	5 times or more
	2
	
	3
	
	1
	2
	8

	Never - hardly ever
	7
	
	9
	5
	4
	5
	30

	Grand Total
	174
	25
	284
	83
	241
	193
	1000







Table 2: Joint Probability
	Row Labels
	Definitely Agree
	Definitely Disagree
	Generally Agree
	Generally Disagree
	Moderately Agree
	Moderately Disagree
	Grand Total

	18 - 24
	1.20%
	0.30%
	2.90%
	1.20%
	2.70%
	2.70%
	11.00%

	1 -2 times per year
	0.20%
	0.10%
	0.90%
	0.00%
	0.80%
	0.50%
	2.50%

	3 - 4 times per year
	0.10%
	0.00%
	0.40%
	0.10%
	0.20%
	0.20%
	1.00%

	5 times or more
	0.10%
	0.00%
	0.20%
	0.00%
	0.10%
	0.10%
	0.50%

	Never - hardly ever
	0.80%
	0.20%
	1.40%
	1.10%
	1.60%
	1.90%
	7.00%

	25 - 34
	3.40%
	1.10%
	7.10%
	2.50%
	6.00%
	6.00%
	26.10%

	1 -2 times per year
	0.70%
	0.10%
	1.50%
	0.30%
	1.20%
	1.00%
	4.80%

	3 - 4 times per year
	0.70%
	0.00%
	1.10%
	0.00%
	0.80%
	0.60%
	3.20%

	5 times or more
	0.60%
	0.00%
	0.70%
	0.10%
	0.50%
	0.30%
	2.20%

	Never - hardly ever
	1.40%
	1.00%
	3.80%
	2.10%
	3.50%
	4.10%
	15.90%

	35 - 44
	5.90%
	0.70%
	7.80%
	2.00%
	7.10%
	5.20%
	28.70%

	1 -2 times per year
	0.90%
	0.00%
	2.10%
	0.20%
	1.50%
	0.20%
	4.90%

	3 - 4 times per year
	0.90%
	0.00%
	0.80%
	0.10%
	0.80%
	0.30%
	2.90%

	5 times or more
	0.70%
	0.00%
	0.60%
	0.00%
	1.00%
	0.20%
	2.50%

	Never - hardly ever
	3.40%
	0.70%
	4.30%
	1.70%
	3.80%
	4.50%
	18.40%

	45 - 54
	3.50%
	0.20%
	6.30%
	1.60%
	5.50%
	3.30%
	20.40%

	1 -2 times per year
	1.10%
	0.20%
	1.60%
	0.10%
	0.80%
	0.70%
	4.50%

	3 - 4 times per year
	0.80%
	0.00%
	1.10%
	0.10%
	0.80%
	0.10%
	2.90%

	5 times or more
	1.00%
	0.00%
	0.70%
	0.20%
	0.50%
	0.50%
	2.90%

	Never - hardly ever
	0.60%
	0.00%
	2.90%
	1.20%
	3.40%
	2.00%
	10.10%

	55 - 64
	2.30%
	0.20%
	2.70%
	0.40%
	1.80%
	1.40%
	8.80%

	1 -2 times per year
	0.70%
	0.00%
	0.80%
	0.00%
	0.50%
	0.20%
	2.20%

	3 - 4 times per year
	0.10%
	0.00%
	0.40%
	0.00%
	0.30%
	0.10%
	0.90%

	5 times or more
	0.50%
	0.00%
	0.10%
	0.00%
	0.30%
	0.10%
	1.00%

	Never - hardly ever
	1.00%
	0.20%
	1.40%
	0.40%
	0.70%
	1.00%
	4.70%

	65 or older
	1.10%
	0.00%
	1.60%
	0.60%
	1.00%
	0.70%
	5.00%

	1 -2 times per year
	0.00%
	0.00%
	0.40%
	0.10%
	0.30%
	0.00%
	0.80%

	3 - 4 times per year
	0.20%
	0.00%
	0.00%
	0.00%
	0.20%
	0.00%
	0.40%

	5 times or more
	0.20%
	0.00%
	0.30%
	0.00%
	0.10%
	0.20%
	0.80%

	Never - hardly ever
	0.70%
	0.00%
	0.90%
	0.50%
	0.40%
	0.50%
	3.00%

	Grand Total
	17.40%
	2.50%
	28.40%
	8.30%
	24.10%
	19.30%
	100.00%






Table 3: Conditional Probability for Columns
	Row Labels
	Definitely Agree
	Definitely Disagree
	Generally Agree
	Generally Disagree
	Moderately Agree
	Moderately Disagree
	Grand Total

	18 - 24
	6.90%
	12.00%
	10.21%
	14.46%
	11.20%
	13.99%
	11.00%

	1 -2 times per year
	1.15%
	4.00%
	3.17%
	0.00%
	3.32%
	2.59%
	2.50%

	3 - 4 times per year
	0.57%
	0.00%
	1.41%
	1.20%
	0.83%
	1.04%
	1.00%

	5 times or more
	0.57%
	0.00%
	0.70%
	0.00%
	0.41%
	0.52%
	0.50%

	Never - hardly ever
	4.60%
	8.00%
	4.93%
	13.25%
	6.64%
	9.84%
	7.00%

	25 - 34
	19.54%
	44.00%
	25.00%
	30.12%
	24.90%
	31.09%
	26.10%

	1 -2 times per year
	4.02%
	4.00%
	5.28%
	3.61%
	4.98%
	5.18%
	4.80%

	3 - 4 times per year
	4.02%
	0.00%
	3.87%
	0.00%
	3.32%
	3.11%
	3.20%

	5 times or more
	3.45%
	0.00%
	2.46%
	1.20%
	2.07%
	1.55%
	2.20%

	Never - hardly ever
	8.05%
	40.00%
	13.38%
	25.30%
	14.52%
	21.24%
	15.90%

	35 - 44
	33.91%
	28.00%
	27.46%
	24.10%
	29.46%
	26.94%
	28.70%

	1 -2 times per year
	5.17%
	0.00%
	7.39%
	2.41%
	6.22%
	1.04%
	4.90%

	3 - 4 times per year
	5.17%
	0.00%
	2.82%
	1.20%
	3.32%
	1.55%
	2.90%

	5 times or more
	4.02%
	0.00%
	2.11%
	0.00%
	4.15%
	1.04%
	2.50%

	Never - hardly ever
	19.54%
	28.00%
	15.14%
	20.48%
	15.77%
	23.32%
	18.40%

	45 - 54
	20.11%
	8.00%
	22.18%
	19.28%
	22.82%
	17.10%
	20.40%

	1 -2 times per year
	6.32%
	8.00%
	5.63%
	1.20%
	3.32%
	3.63%
	4.50%

	3 - 4 times per year
	4.60%
	0.00%
	3.87%
	1.20%
	3.32%
	0.52%
	2.90%

	5 times or more
	5.75%
	0.00%
	2.46%
	2.41%
	2.07%
	2.59%
	2.90%

	Never - hardly ever
	3.45%
	0.00%
	10.21%
	14.46%
	14.11%
	10.36%
	10.10%

	55 - 64
	13.22%
	8.00%
	9.51%
	4.82%
	7.47%
	7.25%
	8.80%

	1 -2 times per year
	4.02%
	0.00%
	2.82%
	0.00%
	2.07%
	1.04%
	2.20%

	3 - 4 times per year
	0.57%
	0.00%
	1.41%
	0.00%
	1.24%
	0.52%
	0.90%

	5 times or more
	2.87%
	0.00%
	0.35%
	0.00%
	1.24%
	0.52%
	1.00%

	Never - hardly ever
	5.75%
	8.00%
	4.93%
	4.82%
	2.90%
	5.18%
	4.70%

	65 or older
	6.32%
	0.00%
	5.63%
	7.23%
	4.15%
	3.63%
	5.00%

	1 -2 times per year
	0.00%
	0.00%
	1.41%
	1.20%
	1.24%
	0.00%
	0.80%

	3 - 4 times per year
	1.15%
	0.00%
	0.00%
	0.00%
	0.83%
	0.00%
	0.40%

	5 times or more
	1.15%
	0.00%
	1.06%
	0.00%
	0.41%
	1.04%
	0.80%

	Never - hardly ever
	4.02%
	0.00%
	3.17%
	6.02%
	1.66%
	2.59%
	3.00%

	Grand Total
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%






Table 4: Conditional Probabilities for Rows
	Row Labels
	Definitely Agree
	Definitely Disagree
	Generally Agree
	Generally Disagree
	Moderately Agree
	Moderately Disagree
	Grand Total

	18 - 24
	10.91%
	2.73%
	26.36%
	10.91%
	24.55%
	24.55%
	100.00%

	1 -2 times per year
	8.00%
	4.00%
	36.00%
	0.00%
	32.00%
	20.00%
	100.00%

	3 - 4 times per year
	10.00%
	0.00%
	40.00%
	10.00%
	20.00%
	20.00%
	100.00%

	5 times or more
	20.00%
	0.00%
	40.00%
	0.00%
	20.00%
	20.00%
	100.00%

	Never - hardly ever
	11.43%
	2.86%
	20.00%
	15.71%
	22.86%
	27.14%
	100.00%

	25 - 34
	13.03%
	4.21%
	27.20%
	9.58%
	22.99%
	22.99%
	100.00%

	1 -2 times per year
	14.58%
	2.08%
	31.25%
	6.25%
	25.00%
	20.83%
	100.00%

	3 - 4 times per year
	21.88%
	0.00%
	34.38%
	0.00%
	25.00%
	18.75%
	100.00%

	5 times or more
	27.27%
	0.00%
	31.82%
	4.55%
	22.73%
	13.64%
	100.00%

	Never - hardly ever
	8.81%
	6.29%
	23.90%
	13.21%
	22.01%
	25.79%
	100.00%

	35 - 44
	20.56%
	2.44%
	27.18%
	6.97%
	24.74%
	18.12%
	100.00%

	1 -2 times per year
	18.37%
	0.00%
	42.86%
	4.08%
	30.61%
	4.08%
	100.00%

	3 - 4 times per year
	31.03%
	0.00%
	27.59%
	3.45%
	27.59%
	10.34%
	100.00%

	5 times or more
	28.00%
	0.00%
	24.00%
	0.00%
	40.00%
	8.00%
	100.00%

	Never - hardly ever
	18.48%
	3.80%
	23.37%
	9.24%
	20.65%
	24.46%
	100.00%

	45 - 54
	17.16%
	0.98%
	30.88%
	7.84%
	26.96%
	16.18%
	100.00%

	1 -2 times per year
	24.44%
	4.44%
	35.56%
	2.22%
	17.78%
	15.56%
	100.00%

	3 - 4 times per year
	27.59%
	0.00%
	37.93%
	3.45%
	27.59%
	3.45%
	100.00%

	5 times or more
	34.48%
	0.00%
	24.14%
	6.90%
	17.24%
	17.24%
	100.00%

	Never - hardly ever
	5.94%
	0.00%
	28.71%
	11.88%
	33.66%
	19.80%
	100.00%

	55 - 64
	26.14%
	2.27%
	30.68%
	4.55%
	20.45%
	15.91%
	100.00%

	1 -2 times per year
	31.82%
	0.00%
	36.36%
	0.00%
	22.73%
	9.09%
	100.00%

	3 - 4 times per year
	11.11%
	0.00%
	44.44%
	0.00%
	33.33%
	11.11%
	100.00%

	5 times or more
	50.00%
	0.00%
	10.00%
	0.00%
	30.00%
	10.00%
	100.00%

	Never - hardly ever
	21.28%
	4.26%
	29.79%
	8.51%
	14.89%
	21.28%
	100.00%

	65 or older
	22.00%
	0.00%
	32.00%
	12.00%
	20.00%
	14.00%
	100.00%

	1 -2 times per year
	0.00%
	0.00%
	50.00%
	12.50%
	37.50%
	0.00%
	100.00%

	3 - 4 times per year
	50.00%
	0.00%
	0.00%
	0.00%
	50.00%
	0.00%
	100.00%

	5 times or more
	25.00%
	0.00%
	37.50%
	0.00%
	12.50%
	25.00%
	100.00%

	Never - hardly ever
	23.33%
	0.00%
	30.00%
	16.67%
	13.33%
	16.67%
	100.00%

	Grand Total
	17.40%
	2.50%
	28.40%
	8.30%
	24.10%
	19.30%
	100.00%





Report:
After examining the data for this department store, it can be said that the majority of the customers seem to come to the consensus that quality is important when shopping for articles at this department store. To further this, after examining all four tables above it is to note that the customers that shop here are between the ages of 25 to 54 years old. 
From examining Table 2-Joint Probability, it can be noticed that the marginal probability of 69.9% of the customers within the age of 25 to 54 years old agree that quality is an important aspect in the decision making process. This number came from the grand total at the bottom of the columns (17.40%+28.40%+24.10%=69.9%). It can be seen that no one definitely disagrees that quality is not important. These customers make up 75.2% of the amount of customers who took this survey. This came from the grand total percentages on the right (26.10%+28.70%+20.40%=75.2%). 
When looking at the age group of 25-34 in Table 3 Conditional Probability for Columns, we can see that 86.54% of people do not care about the quality of their clothing. This percentage came from those who fall under the category of 25-34 years old who never or hardly ever shop there and who definitely disagree, generally disagree and moderately disagree (40%+25.30%+21.24%=86.54%). We can also say that 71.80% of those who are between the ages of 35-44 do not see quality to be significant. This percentage came from those who fall under the category of 35-44 years old who never or hardly ever shop there and who definitely disagree, generally disagree and moderately disagree (28%+20.48%+23.32%=71.80%). For those who are between the ages of 45-54, 24.82% do not care about quality. This percentage came from those who fall under the category of 45-54 years old who never or hardly ever shop there and who definitely disagree, generally disagree and moderately disagree (14.46%+10.36%=24.82%). This percentage is significantly smaller than those above due to the fact that the majority of customers within this age group make up the amount of those who shop there. This age group therefore cares the most about the quality and shops there the most amount of times as well. 
From Table 4 Conditional Probability for Rows we can withdraw information to prove that the majority of the frequent customers (customers that shop there 5 times or more) care about the quality of their clothing. 81.82% of customers between the age of 25-34 care about the quality. This number can be found from combining the percentages of those who are in the column of 25-34 and 5 times or more who fall under definitely agree, generally agree and moderately agree (27.27%+31.82%+22.73%=81.82%). 92% of the customers who have an age between 35-44 say quality is significant. This number can be found from combining the percentages of those who are in the column of 35-44 and 5 times or more who fall under definitely agree, generally agree and moderately agree (28%+24%+40%=92%). For customers who are in between the age of 45-54, 75.86% of them also agree that quality is an important factor to consider when shopping at this department store. This number can be found from combining the percentages of those who are in the column of 45-54 and 5 times or more who fall under definitely agree, generally agree and moderately agree (34.48%+24.14%+17.24%=75.86%).
In Conclusion, the customers that shop there the most care the most about the quality of the products that they are receiving. Therefore the marketing manager of this department store should take this into consideration as well as note that the customers that do not care about the quality of their products are those who never or hardly ever shop there. She should note that past research does not apply to her business and that her clients appreciate quality over quantity. 
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