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A consumer products company was hired to survey 3,780 shoppers at four stores in a town in 
Florida several years ago. The following table presents the results of their survey: 
 

1      
2  Excellent Good Poor Total 
3 Kmart 272 477 251  
4 Sears 315 457 228  
5 JCP 323 470 207  
6 Wards 391 404 205  
7 Total     

 
This is a two-way contingency table that presents two categorical variables. One of the variables 
is “store,” and there are four “values” for store: Kmart, Sears, JCP, and Wards. The second 
categorical variable is the rating given to the store: Excellent, Good, or Poor. 
 
The first action to perform in this table is to calculate the row totals and the column totals. These 
are called the marginal totals, and they are shown in bold. The grand total of 3,780 has also been 
calculated, and it is shown bold and italics. 
 
Row 1 Column B  Column C Column D Column E Column F 
2  Excellent Good Poor Total 
3 Kmart 272 477 251 1000 
4 Sears 315 457 128 900 
5 JCP 323 420 207 950 
6 Wards 321 404 205 930 
7 Total 1231 1758 791 3780 
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Simple or Marginal Probability 
 
The simple probability, also called marginal probability, of an event of interest is the marginal 
total for that particular event divided by the grand total. The marginal probability that shoppers 
give an Excellent rating, when we consider all of the shoppers, is 1,231 divided by 3,780, or 
0.326. We can convert 0.326 into a percentage by multiplying by 100%. So, there is a 32.6% 
chance that shoppers give an Excellent rating. We follow generally accepted practice by writing 
the probability of Excellent as P(Excellent). A marginal probability considers only one 
characteristic for its computation. For the table above, we could calculate seven different 
marginal probabilities, one for each of the four stores and one for each of the three rating 
categories. 
 
Joint Probability 
 
Joint probabilities occur in the body of the two-way contingency table at the intersection of two 
events for each categorical variable. If we want to find the probability that a person rated Sears 
as “Good, then we find the row for Sears and the column for Good. The cell where they intersect 
contains the value 457. The joint probability that a person gives Sears a Good rating is 457 
divided 3780, or about 0.121, which can be stated as the following: “About 12.1% of all 
shoppers rated Sears as Good.” 
 
Conditional Probability 
 
The final type of probability is conditional probability. Here is an example of a conditional 
probability question: "Given that we have a JCP customer, what is the probability that he or she 
rated the shopping experience as Poor?” We are no longer considering all 3,780 shoppers; rather, 
we are looking only at the 950 JCP shoppers. And of those 950 JCP shoppers, 207 of them rated 
their shopping experience as Poor. We could, therefore, say that the probability of a Poor rating, 
given that the person shopped at JCP, is 207 divided by 950, or about 0.218. In standard 
statistical notation, we state this as P(Poor | JCP) = 0.218. 
 
Here is another example: Given that a rating was Excellent, what is the probability that the 
shopper was at Wards? In standard statistical notation, this is written as P(Wards | Excellent). In 
this case, we consider only the 1,231 Excellent ratings. Of those 1,231 Excellent ratings, 321 
were awarded by Wards shoppers. Thus, P(Wards | Excellent) = 321/1,231 = 0.261. 
 
 
 
 


