
Introduction
to 
Regression



Announcements

1

Lab Assignment 8 due Friday 4/5 11:55pm  (extension)

Peer Evaluation 2 due Tuesday 4/9 11:55 pm 

Problem Set 6 due Wednesday 4/10 

Readiness Assessment 7 Wednesday 4/10 

Don’t forget the Project Stage 2 due in ~2 weeks

Coming up…





What’s 
new in 
Unit 6?

45 secs.



How could we answer this research 
question?
• “Is there an association between number of 

dependents and income?”

Sample Data (Registered Voters)



“Is there a linear association between number 
of dependents and income?” Numerical explanatory

variable
Numerical response
variable

Simple Linear 
Regression
*provided necessary 
conditions are met 

ଵ

ଵ

No linear association

Linear Association

଴ ଵ



Is there more than one way to answer this 
research question?
• “Is there an association between gender and 

income?”

Sample Data (Registered Voters)
https://www.wsj.com/articles/parsing-the-gender-pay-gap-1542917969



“Is there an association between gender and 
income?” Categorical explanatory

variable with 2 levels
Numerical response
variable

Independent 
Means 
Hypothesis Test
*provided necessary 
conditions are met 

௠௔௟௘ ௙௘௠௔௟௘

௠௔௟௘ ௙௘௠௔௟௘

No association

Association
https://www.wsj.com/articles/parsing-the-gender-pay-gap-1542917969



“Is there a linear association between gender
and income?” Categorical explanatory

variable with 2 levels
Numerical response
variable

Simple Linear
Regression
*provided necessary 
conditions are met 

ଵ

ଵ

No linear association

Linear Association

https://www.wsj.com/articles/parsing-the-gender-pay-gap-1542917969

଴ ଵ



If 𝑿~𝑩𝒊𝒏(𝒏, 𝒑) and when certain conditions are met…

𝑋~𝑁 𝑚𝑒𝑎𝑛 = 𝑛𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣. = 𝑛𝑝 1 − 𝑝
 

When other certain conditions are met…

𝑥̅~𝑁(𝑚𝑒𝑎𝑛 = 𝜇, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎

𝑛  )

When other certain conditions are met…

𝑥̅ଵ − 𝑥̅ଶ~𝑁(𝑚𝑒𝑎𝑛 = 𝜇ଵ − 𝜇ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎ଵ

ଶ

𝑛ଵ
+

𝜎ଶ
ଶ

𝑛ଶ

 

)

When other certain conditions are met…

𝑝̂~𝑁(𝑚𝑒𝑎𝑛 = 𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝(1 − 𝑝)

𝑛

 

)

When other certain conditions are met…

𝑝̂ଵ − 𝑝̂ଶ~𝑁 𝑚𝑒𝑎𝑛 = 𝑝ଵ − 𝑝ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣/𝑒𝑟𝑟𝑜𝑟 =
𝑝ଵ 1 − 𝑝ଵ

𝑛ଵ
+

𝑝ଶ 1 − 𝑝ଶ

𝑛ଶ

 

When other certain conditions are met…
𝑏௜~𝑁(𝑚𝑒𝑎𝑛 = 𝛽௜, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 = ________________________)

What’s new in Unit 6? New
“observation” that follows a 
normal distribution under 
certain conditions.



Outliers
Does the point fall away 
from the cloud of points?

Point is an Outlier.

Does the outlier fall horizontally 
(via x-axis) away from the cloud?

Yes

Outlier has High 
Leverage.

Yes

Does the outlier influence the 
slope of the line?

Outlier is an 
Influence Point.

Outlier is a 
Leverage Point.

Yes No


