
ADVANCED ALGEBRA      NOTE TEMPLATE   SECTION 10.3 

TWO-WAY TABLES = CONTINGENCY TABLES     AND PROBABILITY 

Success Criteria: 

 I can identify joint frequencies and marginal frequencies from a two-way table. 

 I can create a frequency table 

 I can find probabilities using a frequency table 

 I can find relative joint frequencies and relative marginal frequencies 

 I can find probabilities using a relative frequency table 

A two-way table is a frequency table that displays data collected from one 
source that belong to two different categories.  One category is represented 

by rows and the other by columns.  Each entry in the table is called a joint 

frequency.  The sums of the rows and columns are called the marginal 

frequencies.  (Another name for two-way tables is Contigency-Table) 

EXAMPLE: 

 

 

 

 

 

Notice the Marginal Frequencies are the totals of each column and each 

row.  Notice the numbers in the middle of the table, which are the joint 

frequencies, represent the total in the combined category.  For example, 

the 42 are in the category of attending and in the category of being a 

junior, thus 42 is a “joint-frequency”. 

 

The interpretation:  220 students were surveyed, 106 were juniors and 114 

were seniors.  119 students are attending the concert and 101 students are 

not attending the concert.   



You Try This One: 

You randomly survey students about whether they are in favor of planting a 

community garden at school.  Of 96 boys surveyed, 61 are in favor.  Of 88 

girls surveyed, 17 are against.  Organize the results in a two-way table.  

Then find and interpret the marginal frequencies. 

 

 

 

 

 

RELATIVE FREQUENCIES 

Joint-Relative Frequency is the ratio for a frequency that is NOT in the total 

row or total column to the total number of values in the table.   

Marginal-Relative-Frequency is the sum of the joint-relative-frequencies in a 

row or in a column. 

FOR EXAMPLE: 

Make a two-way table that  

Shows the relative joint and  

Relative marginal frequencies. 

 

 

 

 

 

 



YOU TRY THIS EXAMPLE: 

There are 16 juniors and 24 seniors on a debate team.  Of these, 7 juniors 

and 19 seniors qualify for the state debate competition.   

(a)  Organize this information in a two-way table with marginal 

frequencies.   

 

 

 

 

 

(b) Make a two-way table that shows the joint and marginal relative 

frequencies. 

 

 

 

 

 

 

 

NOTE:  Relative frequencies can be interpreted as probabilities.  The 

probability that a randomly selected student is a junior and not qualified is 

0.225 or 22.5%.   

Use the table above to find the given probabilities that a randomly selected 

student is: 

(a)  A senior                              (b)  Is Qualified 

 

 

(c) Is a senior and qualified. 



CONDITIONAL RELATIVE FREQUENCIES 

A conditional relative frequency is the ratio of a joint relative frequency to 

the marginal relative frequency.  You can find a conditional relative 

frequency using a row total or a column total of a two-way table.   

EXAMPLE: 

Use the table of relative frequencies to create the conditional-relative- 

frequency table requested: 

(A) Make the conditional 

Relative frequency table based  

Row totals. 

 

 

 

 

(B)  Interpret each cell of the table made in part A. 

 

 

 

(c). Make the conditional Relative Frequency table based upon column 

totals.  Then interpret each cell of the table. 

 

 

 

 

 



YOU TRY THIS EXAMPLE: 

Below is the relative-frequency table for the survey of students who favor 

planting a community garden at school. 

(a)  Make the conditional relative frequency 

table based upon gender  (rows).  Then 

interpret the conditional relative frequencies 

in context to the problem. 

 

 

 

 

 

 

 

(b)  Make the conditional relative frequency table based upon response 

(columns).  Then interpret the conditional relative frequencies in 

context to the problem.  

 

 

 

 

 

 

 

 

 



FINDING CONDITIONAL PROBABILITIES USING A RELATIVE FREQUENCY 

TABLE.   

Note:  This method does not require the conditional-relative-frequency-tables made in 

the previous example.  This method uses only the relative-frequency tables.   

 

 

 

 

 

 

 

 

 

 

 

YOU TRY THIS EXAMPLE:   A store surveys customers of different ages.  The survey asks whether 
they would like to see the store expand its toy department.  The results are given as joint-relative frequencies. 

(a)  What is the probability that a randomly 

selected customer whose age is between 10 
and 20 would not like to see the toy 

department expanded? 

 

(b)  What is the probability that a randomly 

selected customer who would like to see the top department expanded is 

younger than 10? 

 

 

 

(c) Determine whether replying “yes” and being younger than 10 are independent 

events? 



COMPARING CONDITIONAL PROBABILITIES 

 

 

 

 

STEP ONE is to make a table of joint and marginal relative frequencies. 

 

 

 

YOU TRY THIS EXAMPLE: An airline company strives not to lose luggage for 

passengers.  A manager at the company randomly selects three flights to check on lost 

luggage.  As the end of each day, the manager determines whether or not there was 

luggage lost on the flight that day.  The 

table shows the findings.  Which flight does 

the best a not losing luggage? 

 

 

 

 

 

 

 

Step Two:  Find conditional probabilities in 

the appropriate form to the context of the 

problem.   

Probability that “reaches goal given that 

the jogger took route____” 



LAST EXAMPLE: 

 


