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Simple linear regression is used to show linear relationships between two quantitative/numeric variables – an independent (x) variable and a dependent (y) variable.

As the x variables increases or decreases, the y variable increases or decreases. The y variable is dependent on the x variable. 

Part 1: Installing Data Analysis ToolPack

Step 1: Click the File Tab on the top left  
Step 2: Click Options on the bottom left 
Step 3: Click Add-Ins 
Step 4: Select Analysis ToolPak and click GO 
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Step 5: Check Analysis ToolPak and select OK. The ToolPak will now be available under the Data tab. 
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Part 2: Understanding the Data

a. What is the independent (x) variable: __________________________

b. What is the dependent (y) variable: ____________________________
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Part 3: Graphing the Data

a. Hypothesize what you expect the relationship to be.



b. Create a scatterplot of the data
a. Create a Title
b. Label the axes
c. Add the trendline
d. Add the regression equation and r-squared 

c. Was your hypothesis correct?



Part 4: Regression 
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Source: https://online.stat.psu.edu/stat500/lesson/9/9.2/9.2.3
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a. Run a linear regression equation.  
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b. What is the correlation coefficient?
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c. What is the coefficient of determination? 

R^2 meaning: ______ % of the variability in y is explained by x 


d. Test if linear regression is an appropriate model for your data.


e. Report the regression equation. Predict the ice cream sales when the temperature is 65 degrees.
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Assumption 3: Normality of errors - The residuals must be
ately normally distributed.
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Most of the data points fall close to the line, but there does
appear to be a slight curving. There is one data point that

stands out.

Assumption 4: Equal Variances - The variance of the

residuals is the same for all values of X.
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In this plot, there does not seem to be a pattern.




image6.png
Regression 70X

T

nput  Range: sesasszes
Cancel

Input X Range: SAS2:5A5366 £y

O abeis O constant is Zero £

@i (55 |%

Output aptions
O Qutput Range:
O New Worksheet Ply:

O New Workbook
Residuals.

8 Residuals 8 Resigual Plots
8 standardized Residuals (@ Line Fit Plots.

Normal Probability
{8 Normal Probability Plots




image7.png
Perfect Strong Weak No Weak strong Perfect

Positive Positive Posiive  Correlation  Negative Negative Negative
> > > L > 5





image1.png
Excel Options 7%

Genersl ja View and manage Microsoft Office Ad
Formulas
Data Add-ins
Prasing — T T
No Actve Application Add-ins
Language
i o rad
Ease of Access pddins et N
Advanced Anslysz ToolPsk - VBA (Ciel6\Library\Analysis\ATPVBAEN XLAM
- Date (ML) G\ Microsoft Shared\Smart Tag\MOFLDLL
Custornize Ribbon Euro Currency Tools C\.oot\Officel\Library EUROTOOLXLAM
Quick Access Toobar || [Iaie Coft Offce\ Offcel 6\ DCP NativeShimll
Microsoft Actions Pane 3 XML Expansion Pack
W O et OGRS (oA
Mictosoft Power Pvot fo Bxcel i Add-in\ PowerPivotexcelClientAddin il
Trust Center Mictosoft Power View fo Excel . Addin\AdHocReportingexcelClent
Solver Add-in A\ ficel\Library\SOLVER\SOLVERXLAM
Document Related Add-ins
NoDocument Rlated Add-ins
. . 5]
Addin  Analysis ToolPak
Publsher:  MictosoftOffce
Compatisilty: No compatibity nformation avalable
Locstion:  CA\Program Fies\Microsoft Offceroof\Offcel\Library\Anslysis\ ANALYS320LL
Description:  Provides data analysis tools forstatstical and engineering anlysis
arage: [T

oK Cancel





image2.png
Addins available:

A o

‘Analysis ToolPak - VA

(0] Euro Currency Tools Cancel
() sover Ada-in
srowse.
Automation.

‘Analysis ToolPak.

Provides data analysis tools for statistical and.
engineering analysis




image3.png
Assumptions for Simple Linear Regression

1. Linearity: The relationship between X and Y must be linear.
Check this assumption by examining a scatterplot of x and y.

2. Independence of errors: There is not a relationship between the residuals and the Y variable; in other words, Y is independent of
errors.

Check this assumption by examining a scatterplot of “residuals versus fits”; the correlation should be approximately 0. In other
words, there should not look like there is a relationship.

3. Normality of errors: The residuals must be approximately normally distributed.

Check this assumption by examining a normal probability plot; the observations should be near the line. You can also examine a
histogram of the residuals; it should be approximately normally distributed.

4. Equal variances: The variance of the residuals is the same for all values of X.

Check this assumption by examining the scatterplot of “residuals versus fits”; the variance of the residuals should be the same
across all values of the x-axis. If the plot shows a pattern (e.g., bowtie or megaphone shape), then variances are not consistent,
and this assumption has not been met.
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Assumption 1: Linearity - The relationship between height
and weight must be linear.
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The scatterplot shows that, in general, as height increases,
weight increases. There does not appear to be any clear
violation that the relationship is not linear.

Assumption 2: Independence of errors - There is not a
relationship between the residuals and weight.
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In the residuals versus fits plot, the points seem randomly
scattered, and it does not appear that there is a relationship.




