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• Bivariate data is when you have two variables that are paired together and you would like to 
study the relationship between them.  In this unit, you learned three ways to study the 
relationship between two variables; (1) correlation coefficient, (2)  linear regression,  
(3) chi-square test of independence 

PART I:  Pearson’s product-moment correlation coefficient 

➢ The correlation coefficient is a number that ranges from -1 to 1 that describes the relationship 
between two variables.  When describing the relationship, choose from the words strong/weak 
and positive/negative. 
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PART II:  Linear Regression 

• When the two variables being studied form a linear relationship, it is called a linear regression. 

• A linear equation is in the form 𝑦 = 𝑚𝑥 + 𝑐, but your calculator writes it as 𝑦 = 𝑎𝑥 + 𝑏. 

 

1) To calculate the linear regression equation, you must perform the following steps: 

i. Turn “StatDiagnostic” on.  This allows to get the correlation coefficient (r)  

Mode → Stat Diagnostics → On             or              2nd → Catalog → DiagnosticOn 

ii. Enter the given table into your calculator:   

Stat → Edit → L1, L2 

 

 

 

iii. Calculate the linear regression:   

Stat → Calc → 4:LinReg (ax + b) 

        

 

 

 

• From this window, you can copy down the linear regression equation (y = ax + b) and 

 the correlation coefficient (r). 

 

2) After you have written the linear regression equation you can now use this line to calculate values 

of x and y.  To do so, simply substitute the given number from the question into the formula for either 

the x or y variable, depending on the labels. 

 

3) You can determine if the given number from the question is appropriate/reliable by examining the 

range of data values from the data table. 

➢ The given data value is reliable if the number falls WITHIN the data table range. 

➢ The given data value is unreliable if the number falls OUTSIDE the data table range. 
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Drawing the Line of Best Fit On a Scatter Plot 

• In order to draw a line of best fit for a scatter plot, use the following steps: 

 

1. Calculate the mean of the x-values, �̅�, and the mean of the y-values, �̅�. 

➢ STAT → CALC → 2: 2-VarStat 

2. Graph the mean point on the scatter diagram (�̅�, �̅�). 

3. Draw a line through the mean point such that approximately the same number of data points are 

above the line as below it.    

➢ The line formed is called a line of best fit.  This line can vary from person to person. 
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PART III:  Chi-Square Test for Independence 

• The chi-square test is used to determine if there whether there is a significant association 
(independent or dependent) between the two variables. 

• This approach consists of four steps:   
 

1) State the hypotheses 
➢ The null hypothesis (𝑯𝟎) states that the two variables being studies are independent. 
➢ The alternate hypothesis (𝑯𝟏) states that the two variables being studies are dependent. 

 
2) Find the degrees of freedom and the expected frequency values 
➢ The degrees of freedom (DF) can be found by using the formula:   

𝐃𝐅 = (𝐫 − 𝟏) × (𝐜 − 𝟏) 
where r is the number of rows and c is the number of columns of the given table. 
 

➢ The expected frequency counts are computed separately for each cell of the given table and can 
be found by using the formula:  

𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐕𝐚𝐥𝐮𝐞 =
(𝐫𝐨𝐰 𝐭𝐨𝐭𝐚𝐥)(𝐜𝐨𝐥𝐮𝐦𝐧 𝐭𝐨𝐭𝐚𝐥)

𝐠𝐫𝐚𝐧𝐝 𝐭𝐨𝐭𝐚𝐥
 

 
3) Calculate the chi-square value and the p-value 
➢ Here are the steps to use your graphing calculate to find the chi-square value and p-value: 

i. Enter the table into a MATRIX on the calculator:   

2ND → MATRIX (𝒙−𝟏) → EDIT → [A] 

ii. Enter the number of rows and columns and fill in each cell of the table. 

iii. Calculate the chi-square test values: 

STAT → CALC → TESTS → C: 𝒙𝟐 Test 

 

4) Interpret results 
➢ The chi-square test has two options to choose from.  The option that you use depends on what is 

given to you in the question.  The critical value (cv) and the significance level (∝) control which 
option you must use to determine if your variables are independent. 

𝐱𝟐- value and critical value significance level and p-value 

If the question gives you the critical value, use 
this option:   

If  𝒙𝟐 < 𝒄𝒗, accept 𝑯𝟎 

If the question gives you the significance level, 
use this option:   

If  ∝< 𝒑, accept 𝑯𝟎 
 

➢ If you accept H0, the 2 variables are independent. 
➢ If you reject H0, the 2 variables are dependent. 


