Assignment 1 Part 2
ADM2303P – Statistics for Management

The newly hired sales manager of a department wants to make sure he really understands what matters to the store’s customers. He asks for the latest customer survey results. You are the store’s intern and you find following table in the previous intern’s files:
[image: ]
The manager looks at this table and has the following questions:
1) Does the table summarize quantitative data, and if not what kind of data does it summarize? (1P)
Yes it summarizes probabilities of the likeliness of customers to agree on a quality category, and since probabilities can be measured, it is quantitative.
2) What is the relative frequency of each quality category among all customers? (1P)
Total Customers add up to 1.002
Although the probability does not add to 1, we can assume that the 0.002 was a result of rounding errors from raw data and we don’t have the raw data so we ignore this.
	Importance of Quality
	Total: Casual + Loyal customers

	Extremely important
	0.111

	Very important
	0.249

	Important
	0.221

	Somewhat important
	0.244

	Not very important
	0.122

	Not important at all
	0.055




3) The probability that a random customer is a “casual customer”? (1P) 

0.077+0.21+0.193+0.227+0.116+0.055=0.878
The probability that a random customer is a “casual customer” is the sum of all the probabilities of quality categories for the casual customer which is 0.878.
4) Your manager considers the two categories “Not important at all” and “Not very important” as equivalent, namely indicating low importance allotted to quality. He wants to know what percentage of customers answers fall into this “low” importance category? (1P)
0.116+0.006+0.055+0.000=0.177
0.177 = 17.7%
The percentage of customers that fall into the low importance category is 17.7%.

5) In follow-up to the previous question (Q4), how do casual and loyal customers compare in this regard? When answering, please explain whether this illustrates the notion of being “disjoint” or the notion of “independence.” (2P)
We can deduce that casual and loyal customers do not overlap since you can only identify as either which means that they are disjoint. However, the chart indicates that there is a relationship as that a subset of loyal of casual implies a similar probability otherwise the manager would not consider both casual and loyal as low importance for the same level of importances.

The manager asks you to regroup the “quality” categories into low/medium/high, by combining the two bottom (labelling them low), two middle (labelling them medium) and two top categories (labelling them high).
6) What probability rules will you use to transform the table in this way? (1P)
The categories are mutually exclusive so we treat them as disjoint. We use the simplified “OR” rule: P(A or B) = P(A) + P(B) to add the probabilities of importance categories. The high importance for casual, the middle importance for casual and low importance for casual and we do the same for the loyal side.
7) Show the new table (and use it for the remainder of this assignment). (2P)
	Importance of Quality
	Casual 
	Loyal

	High
	0.287
	0.073

	Medium
	0.42
	0.045

	Low
	0.171
	0.006



You get a sense that the manager would appreciate even more information and you prepare the following summaries to go along with the new table.




8) Show a probability tree that captures this same information (fully annotate your tree). (3P)
Quality Categories		       Type of Customers		Overall Probability
0.287

Casual - 0.797 

High – 0.36


0.073

Loyal – 0.203


0.42

Casual – 0.903

Medium - 0.465
0.465 


0.045

Loyal – 0.097


0.171

Casual – 0.966

Low – 0.177 



0.006

Loyal – 0.034



9) Show a stacked bar plot split by customer loyalty and comment on it. (2P)


10) The marginal probability of customers rating quality as of “low importance” is _______. The marginal probability of a customer being a loyal customer is ___________. (1P)
Low importance = 0.171+0.006
= 0.177
Loyal customer = 0.073+0.045+0.006
= 0.124
The marginal probability of customers rating quality as of “low importance” is 0.177. The marginal probability of a customer being a loyal customer is 0.124. (1P)

11) You also happen to know that accounting department representatives have argued in the past that all customers care equally about quality. Add a couple of sentences to your report saying whether you agree or disagree with this statement based on the data you have. Explain how you come to that conclusion. (2P)
As the intern, I would not agree that all customers would care equally about quality. The percentage of loyal customers who consider quality of high importance is significantly higher than the percentage of casual customers who consider quality of high importance. The loyal customers lean on importance of quality categories much more heavily than casual. Since a customer’s opinion does not affect other customers, we know they are independent so it would be extremely unlikely for all customers to care equally about quality if loyal customers are much more polarized in importance of quality.
Your manager appreciates your report and asks you to keep this information in mind during your next assignment, when you are asked to shadow a cashier. The manager tells you that you can assume that loyal customers are those customers who use a loyalty card when paying at the cash; and those who do not use a loyalty card are considered casual customers.
12) The first customer who comes to the cash uses a loyalty card. What is the probability that this customer considers quality to be of “high importance” ? (1P)
Abreviations: imp = importance 		cus = customer
Customer uses a loyalty card = loyal customer

P(high imp|loyal cus) = P(high imp + loyal cus)/P(loyal cus)
P(high imp|loyal cus)= 0.073/(0.073+0.045+0.006)
P(high imp|loyal cus)= 0.58871
The probability that this customer considers quality to be of high importance is 0.58871.


13) What is the probability that quality is not of “high importance” to this customer? (1P)
P(Not high imp|loyal cus)= 1 - P(high imp|loyal cus)
P(Not high imp|loyal cus)= 1 - 0.58871
P(Not high imp|loyal cus)= 0.41129

The probability that quality is not of high importance to this customer is 0.41129.
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14) If indeed quality is not of “high importance” to this customer, what is the probability it was of low importance to the customer? (1P)
P(low imp|(not high imp and loyal cus))= 0.006/(0.006+0.045)
P(low imp|(not high imp and loyal cus))= 0.117647

The probability it was of low importance to the customer is 0.117647.

15) The next customer does not use a loyalty card. What is the probability that this customer considers quality to be of “low importance” ? (1P)
Customer does not use a loyalty card = casual customer
P(low imp|casual cus) = P(low imp + casual cus)/P(loyal cus)
P(low imp|casual cus)= 0.171/(0.171+0.42+0.287)
P(low imp|casual cus)= 0.194761

The probability it was of low importance to the customer is 0.194761.

16) Consider the next 5 customers that use a loyalty card, and compute the probability that at least one of them falls in the quality “high importance” category. (2P)
Customer that uses loyalty card = loyal
If the next 5 customers that use loyalty cards don’t all fall in medium or low importance then we have the probability of at least one customer who uses a loyalty card fall in the high importance category.
Probability of success = P(high imp|loyal cus) 
From question 12 	
p = 0.58871 
q = 1-0.58871 
q = 0.41129
n = 5

P(X ≥ 1) = 1 – P(X = 0) 
P(X ≥ 1) = 1 – (50)p^(0) × q^(5-0)
P(X ≥ 1) = 1 – (1)(1) × ((0.41129)^5)
P(X ≥ 1) = 1 – 0.011769
P(X ≥ 1) = 0.988231

The probability that the next 5 customers that use a loyalty card have at least one fall in high importance is 0.988231


Your manager is certain that the variables in your contingency table, namely quality and loyalty will be independent of age. You recognize that the data you got from a previous intern was actually only for adults in the age range of 20-30 years of age.
17) If your manager is correct, how would you change your contingency table to represent a different age category (e.g., 40-50 year olds) of customer? (2P)
If the manager’s belief that quality and loyalty is independent of age and he/she is correct, then there is no difference in a contingency table representative of a different age category of customers. If age is an independent factor, it does not affect the probabilities of quality and loyalty for customers. Therefore, there is no reason to change the contingency table to represent a different age category. 
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‘The newly hired sales manager of a department wants to make sure he really understands what matters
to the store’s customers. He asks for the latest customer survey results. You are the store’s inter and
you find following table in the previous intern’s iles:

Importance of Quality to Customers

Importance of Quality Casual customers | _Loyal customers
Extremely important 0077 0034
Very important 0210 0.039
Important 0.193 0.028
Somewhat important 0.227 0017
Not very important 0.116 0.006
Notimportant at all 0.055 0.000

‘The manager looks at this table and has the following questior

1) Does the table summarize quantitative data, and if not what kind of data does it summarize?
(p)

2) Whatis the relative frequency of each quality category among all customers? (1P)

3)  Whatis the probability that a random customer is a “casual customer”? (1P)
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