





Question 1:

A) 21+30+24+36 = 111
      111/300 = 37/100 = 0.37
     P(1-5 books) = 0.37
Therefore the probability that a randomly selected person from this sample typically reads 1-5 books per year is 0.37.

B) 18+27+30+36+33+54 = 198
       198/300 = 33/50 = 0.66
      P(6-10 or 40+) = 0.66
Therefore, the probability that a randomly selected person from this sample typically reads 6-10 books per year or is 40 years or older is 0.66. (Union of Events)

C) 42/300= 7/50 = 0.14
      P(11+ and <40) = 0.14
Therefore, 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 0.14. (Intersection of Events)

D) 24/60 = 2/5 = 0.4
      P(<40 given 3.5books) = 0.4
Therefore, the probability that a randomly selected adult from this sample is less than 40 years old, given that they read 3-5 books per year is 0.4. (Conditional Probability)

E) 33/180 = 11/60 = 0.1833
      P(6-10 books given 40+) = 0.1833
Therefore, the probability that a randomly selected adult from this sample reads 6-10 books per year given that they are 40 + years old is 0.1833. (Conditional Probability)


Question 2:

A) 
· Let P(C) = the probability of taking a car
· Let P(B) = the probability of taking the bus
· Let P(T) = the probability of taking the train
· Let P(L) = the probability of being late to work




P(C|L) = 
               
                = 

                = 0.7

Therefore, the boss’ estimate of the probability that David would drive to work given that he is late is 0.7.

B) P(C|L) = 

                       = 0.85 approximately

Therefore, the co-worker’s estimate of the probability that David would drive to work that day, given that he is late is approximately 0.85. 

Plan-Do-Report

Plan
We want to know whether customers at a department store prefer quality or quantity whilst shopping. We will be focusing on customers that visit the store frequently, (5+ times per year) as these customers contribute a disproportionate amount of profit to the store, and looking at their ages to see whether age also determines which characteristic is more important. 

	Count of Frequency
	
	 
	 
	 AGE
	 
	 
	 

	
	18 - 24
	25 - 34
	35 - 44
	45 - 54
	55 - 64
	65 or older
	Grand Total

	Definitely Agree
	12
	34
	59
	35
	23
	11
	174

	1 -2 times per year
	2
	7
	9
	11
	7
	 
	36

	3 - 4 times per year
	1
	7
	9
	8
	1
	2
	28

	5 times or more
	1
	6
	7
	10
	5
	2
	31

	Never - hardly ever
	8
	14
	34
	6
	10
	7
	79

	Definitely Disagree
	3
	11
	7
	2
	2
	 
	25

	1 -2 times per year
	1
	1
	 
	2
	 
	 
	4

	Never - hardly ever
	2
	10
	7
	 
	2
	 
	21

	Generally Agree
	29
	71
	78
	63
	27
	16
	284

	1 -2 times per year
	9
	15
	21
	16
	8
	4
	73

	3 - 4 times per year
	4
	11
	8
	11
	4
	 
	38

	5 times or more
	2
	7
	6
	7
	1
	3
	26

	Never - hardly ever
	14
	38
	43
	29
	14
	9
	147

	Generally Disagree
	12
	25
	20
	16
	4
	6
	83

	1 -2 times per year
	 
	3
	2
	1
	 
	1
	7

	3 - 4 times per year
	1
	 
	1
	1
	 
	 
	3

	5 times or more
	 
	1
	 
	2
	 
	 
	3

	Never - hardly ever
	11
	21
	17
	12
	4
	5
	70

	Moderately Agree
	27
	60
	71
	55
	18
	10
	241

	1 -2 times per year
	8
	12
	15
	8
	5
	3
	51

	3 - 4 times per year
	2
	8
	8
	8
	3
	2
	31

	5 times or more
	1
	5
	10
	5
	3
	1
	25

	Never - hardly ever
	16
	35
	38
	34
	7
	4
	134

	Moderately Disagree
	27
	60
	52
	33
	14
	7
	193

	1 -2 times per year
	5
	10
	2
	7
	2
	 
	26

	3 - 4 times per year
	2
	6
	3
	1
	1
	 
	13

	5 times or more
	1
	3
	2
	5
	1
	2
	14

	Never - hardly ever
	19
	41
	45
	20
	10
	5
	140

	Grand Total
	110
	261
	287
	204
	88
	50
	1000



Do
Firstly, we want to look at how many customers place higher importance on quality versus how many customers place more importance on quantity in terms of whether they disagree or not with the statement “For the same amount of money, I will generally buy one good item in preference to several of lower price and quality” and regardless of age or frequency of visits to the department store. 

	Count of Age
	Age
	
	
	
	
	
	

	Quality
	18 - 24
	25 - 34
	35 - 44
	45 - 54
	55 - 64
	65 or older
	Grand Total

	Definitely Agree
	0.012
	0.034
	0.059
	0.035
	0.023
	0.011
	0.174

	Definitely Disagree
	0.003
	0.011
	0.007
	0.002
	0.002
	0.000
	0.025

	Generally Agree
	0.029
	0.071
	0.078
	0.063
	0.027
	0.016
	0.284

	Generally Disagree
	0.012
	0.025
	0.020
	0.016
	0.004
	0.006
	0.083

	Moderately Agree
	0.027
	0.060
	0.071
	0.055
	0.018
	0.010
	0.241

	Moderately Disagree
	0.027
	0.060
	0.052
	0.033
	0.014
	0.007
	0.193

	Grand Total
	0.110
	0.261
	0.287
	0.204
	0.088
	0.050
	1.000











	Count of Frequency
	Frequency
	
	
	
	

	Quality
	1 -2 times per year
	3 - 4 times per year
	5 times or more
	Never - hardly ever
	Grand Total

	Definitely Agree
	0.036
	0.028
	0.031
	0.079
	0.174

	Definitely Disagree
	0.004
	0.000
	0.000
	0.021
	0.025

	Generally Agree
	0.073
	0.038
	0.026
	0.147
	0.284

	Generally Disagree
	0.007
	0.003
	0.003
	0.070
	0.083

	Moderately Agree
	0.051
	0.031
	0.025
	0.134
	0.241

	Moderately Disagree
	0.026
	0.013
	0.014
	0.140
	0.193

	Grand Total
	0.197
	0.113
	0.099
	0.591
	1.000




Marginal Probabilities:

	Definitely Agree
	Generally Agree
	Moderately Agree
	Moderately Disagree
	Generally Disagree
	Definitely Disagree

	

	

	

	

	

	


	=17.4%
	=28.4%
	=24.1%
	=19.3%
	=8.3%
	=2.5%



 Marginal Probability of definitely agree = 0.174
Marginal Probability of generally agree = 0.284
Marginal Probability of moderately agree = 0.241
Marginal Probability of definitely disagree = 0.025
Marginal Probability of generally disagree = 0.083
Marginal Probability of moderately disagree =0.193

Adding up the percentages of those who agree and those who disagree, we see that in general, 31% of customers seem to place more value in quantity and 69% of customers place a higher value in quality. 

But, the marketing manager is more concerned with the opinions of the more frequent shoppers specifically. 

Let the frequent customers = anyone who shops at department store more than 5 times per year. 




Total Amount of Frequent Customers = 
                                                                                         = 

                                                                                         =  0.099 or 9.9% 
Therefore 0.099 or 9.9% of all customers that shop at the department store are frequent shoppers. 

So realistically, we only need this portion of the pivot table:
	Count of Frequency
	
	 
	 
	 
	 
	 
	 

	
	18 - 24
	25 - 34
	35 - 44
	45 - 54
	55 - 64
	65 or older
	Grand Total

	Definitely Agree
	1
	6
	7
	10
	5
	2
	31

	5 times or more
	1
	6
	7
	10
	5
	2
	31

	Generally Agree
	2
	7
	6
	7
	1
	3
	26

	5 times or more
	2
	7
	6
	7
	1
	3
	26

	Generally Disagree
	 
	1
	 
	2
	 
	 
	3

	5 times or more
	 
	1
	 
	2
	 
	 
	3

	Moderately Agree
	1
	5
	10
	5
	3
	1
	25

	5 times or more
	1
	5
	10
	5
	3
	1
	25

	Moderately Disagree
	1
	3
	2
	5
	1
	2
	14

	5 times or more
	1
	3
	2
	5
	1
	2
	14

	Grand Total
	5
	22
	25
	29
	10
	8
	99




Now, how many of these frequent shoppers agree to some degree that quality is more important than quantity? 

P(quality>quantity) = 

= 

= 0.83 or 83%

Therefore 0.83 or 83% of frequent customers agree to some degree that quality is more important than quality. 

How many of the frequent shoppers agree to some degree that quantity is more important than quality? 

P(quantity>quality) = 
= 

= 0.17 or 17% of frequent customers agree to some degree that quantity is greater than quality.

Joint Probability

Now, in regard to age, we would like to know which age groups place more value in quality vs. quantity.  So, firstly, out of those frequent shoppers who agree to some degree that quality is more important than quantity, which age group agrees with this more?

To start off there are 82 frequent shoppers that agree to some degree that quality>quantity. 

	Teens
	Adults
	Seniors



	18-24
	25-34
	35-44
	45-54
	55-64
	65 +

	
	

	
	
	
	


	=0.05 
	=0.22
	=0.30
	=0.27
	=0.11
	=0.07



When analyzing this table, it is clear that quality is of most important to the adult category (aged 25-54) . On opposite ends of the spectrum with teens and seniors we can see that it is of less importance.

Going even further and looking only at those who DEFINITELY AGREE:
	Teens
	Adults
	Seniors



	18-24
	25-34
	35-44
	45-54
	55-64
	65 +

	
	

	
	
	
	


	=0.03 
	=0.19
	=0.23
	=0.32
	=0.16
	=0.06



Once again while looking at the table of only those frequent shoppers who definitely agree that quality is more important than quantity, it is apparent that it is of more importance to adults than to teens or seniors. 

On the other end of the spectrum we would like to know which age groups place more value in quantity vs. quality.  So, out of those frequent shoppers who disagree to some degree that quality is more important than quantity, which age group disagrees with this more?

To start off there are 17 frequent shoppers that disagree to some degree that quality>quantity


	Teens
	Adults
	Seniors



	18-24
	25-34
	35-44
	45-54
	55-64
	65 +

	
	

	
	
	
	


	=0.06
	=0.24
	=0.12
	=0.41
	=0.06
	=0.12



This table gives a little bit of contradictory information as again it is mainly adults who are putting more importance in quantity. But this can also be explained by looking at the sheer number of adults who were surveyed. Out of 1000 people surveyed 752 are considered to be adults, whereas only 110 teens and 138 seniors were surveyed. Therefore the opinions of those aged 25-64 take up more of the data, for this reason our information is almost a little biased. 

But when looking only at those who DEFINITELY DISAGREE we find that there are 0 people, regardless of age that definitely disagree that quantity is more important than quality. 

There is another way to determine whether age is a factor regarding whether quality or quantity is more important. We can look at conditional probabilites “given their age, how many people place more importance in quality (agree to some degree) and how many place more important in quantity (disagree to some degree). Again, we are only looking at the frequent shoppers. 

[image: ]

	
	18-24
	25-34
	35-44
	45-54
	55-64
	65+

	Quality
	
	
	
	
	
	

	Quantity
	
	
	
	
	
	



This chart gives a clear view that in all age groups, more than 75% of the frequent customers think quality is more important than quantity.  

Report
In the past, a consultant had reported that 30% of consumers nationwide were more interested in quantity of department store items as opposed to their quality. The marketing manager seemed to think that her customers were different, and that more would prefer to have a higher quantity than a higher quality. So, it can be therefore it can be said that the marketing manager was incorrect and that her customers actually placed more importance on quality than quantity, with only 31% of total customers placing more importance on quantity and 69% placing more importance on quality. 



Upon analyzing frequent customers at the department store it was discovered that out of 99 frequent customers, 83% actually did prefer quality and only 17% preferred to have a higher quantity, so an even vaster difference was seen from those who shop more frequently.

Among the 83% who prefer higher quality, the vast majority of shoppers who placed more value in this characteristic were adults, so within the ages of 25-54, whereas barely any teens or seniors seemed to have much of an opinion. Of the 17% of people who preferred higher quantity, again, mostly adults placed higher value in this characteristic. Upon further investigation as to why this may be it was found that out of 99 frequent customers, 76 are considered to be adults, so there is a disproportionate amount adults that were surveyed in comparison to teens and seniors. 

Finally when looking in general at age and whether quality or quantity is preferred, every age group seems to prefer quality, with at least 75% of the people in each age group placing more importance on this characteristic. Therefore, in terms of age groups, there is not much of a difference in views, as it seems that all age groups find quality to be more important than quantity, both in terms of frequent shoppers and all shoppers.

Therefore, the marketing manager should place her focus more on items of quality than on quantity because overall, that seems to be what her consumers are looking for given their marginal, joint and conditional probabilities regarding age, frequency and quality. 
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) Conditional Probabilities

Another way to determine whether age is a factor regarding whether quality or quantity is more important is using conditional probabilities. We can look at: given their age, how many people place more importance in
quality and how many place more important in quantity. In this depiction we are only analyzing the data of the customers who visit the store more than five times a year. These values are derived using the conditional
‘probability format of P(AIB) = P (A and BY' P(B) where A = showing preference towards quality or quantity and B = the given age range. When analyzing this graph it shows that when regarding all age groups, more
than 75% of frequent customers prefer quality to quantity.
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