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Course Road Map

Scatter Plot, R2, 

Correlation

Normal Distribution, Central Limit Theorem

Two Way table

confidence intervals & 

hypothesis testing

Cross tabs & Chi-

Square

Regression: simple and multiple

Introduction, basic ideas, data summaries, displays
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Agenda

� Introduction

� Association

� Scatter plots

� The linear regression model

� Tests for significance and CI

� ANOVA

� F-test
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Introduction

� Review from last class

� Association between variables:

Two variables are associated if knowing the value 
of one of them tells you something about the 

other one.

� Examples:

� Effort and grade
� Positive association

� Price and demand
� Negative association
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Least Square Regression

y = 0.9641x + 21.517

R
2
 = 0.9408
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Least Square Regression

� What if we do not have the complete 
information about our population?

sample sample

in sample

What does estimation of slope and intercept mean? (b estimation of β)

sample sample

in sample

b0 b1
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Tests for significance and CI

� So, if we are estimating the slope and the 
intercept of the line,…

� WE CAN BE WRONG

� � We need to report confidence intervals!

� Confidence interval for the slope and the 
intercept sample sample

in sample

b0 b1
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Tests for significance and CI

� Remember:
� Margin of error = z. (proper standard deviation)

� And if you do not have the st dev in population, you use t.

� The same here: (And the good thing is that excel gives 
you the proper standard deviation (standard error)

� Margin of error = t*0.025. (SE)                       (df=n-2)

� excel sample sample

in sample

b0 b1
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Tests for significance and CI

� What will happen for the slope and 
intercept if we conduct the study many 
times?

� The important question: Are you confident 
enough that the slope is not zero? (β1≠0)

sample sample

in sample

b0 b1
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Tests for significance and CI

� Hypotheses: H0: β1=0

� Ha: β1≠0

� Don’t forget: β’s are related to the 
population – b’s are for sample…

� Very simple:

� t=b1/SEb1

sample sample

in sample

b0 b1
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Tests for significance and CI

� So, 1. we should report confidence 
intervals for β’s., or 2. We should test 
hypothesis that β’s are different from zero.

� Back to excel.

� For your own work learning one of these 
two methods is enough.
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Analysis of Variance (ANOVA)

� ANOVA: 

Analysis of Variance

� As you have seen in this class, we are very 
interested to learned about variance (or 
standard deviation) in a data set. 
Remember?

� How can we explain why there is a variation 
in a data set?
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Analysis of Variance (ANOVA)

� Example:

� Why some students perform better?

� Why some countries have a better health 
status?

� What can explain variation in the divorce rate?

� Isn’t that the whole purpose of social 
science?!!
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Analysis of Variance (ANOVA)

� A regression 
analysis helps us to 
understand the 
reasons of the 
variance in our 
dependent variable.

sample sample

in sample

b0 b1

� If you can show that β1≠0 (i.e., reject the null 
hypothesis), you are saying that some portion of 
variance in your dependent variable (y) is explained by 
your independent variable (x).
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F-Test

� In general:

� DATA = FIT + RESIDUAL

y = -0.7778x + 454.17

R
2
 = 0.6991
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F-Test

� In general:

� DATA = FIT + RESIDUAL
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SST    =    SSM    +   SSE
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F-Test

�

� DATA = FIT + RESIDUAL

SST    =    SSM    +   SSE

R2 =    SSM / SST

MSE (Mean Square Error) = SSE/(n-2)

e

m

dfSSE

dfSSM
F

/

/
=
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Analysis of Variance (ANOVA)

� What you need to remember:

� F shows if your regression shows anything 
at all. (or it is just a random pattern 
between your x and y).

� Excel reports F, compares it with F-table, 
reports p-value. Just we should be able to 
read it and know what it is about.
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Analysis of Variance (ANOVA)

� Back to excel. Read F-test.

PUB/POS 316 Week 14 Navid Ghaffarzadegan 20

Summary

� What we need to know:

� 1. When to conduct a regression. 

� 2. To use excel to conduct regression.

� 3. To interpret the results.

� 4. To know how to get t-value and test 
significance of coefficients and confidence 
intervals (if t or p or both are not given)
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Example

� Example: 

� We have data from a sample of computer 
science students. We would like to test to 
see if there is any association between 
their high school math grades and their 
SAT math.

� What should we do? How? 
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Summary

� What we need to know:

� 1. When to conduct a regression. 

� 2. To use excel to conduct regression.

� 3. To interpret the results.

� 4. To know how to get t-value and test 
significance of coefficients and confidence 
intervals (if t or p or both are not given)
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Example
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Example

Check if the slope is significantly different from zero.. 

That’s the most important thing



5

PUB/POS 316 Week 14 Navid Ghaffarzadegan 25

Summary

� What we need to know:

� 1. When to conduct regression. 

� 2. To use excel to conduct regression.

� 3. To interpret the results.

� 4. To know how to get t-value and test 
significance of coefficients and confidence 
intervals (if t or p or both are not given)
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Example
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Example

t=Coefficient/Standard Error

Find it from t-table, using t and df (n-2) 

=coefficient ± margin of error
(margin of error=t0.025*SE)

F=(SSM/dfM)/(SSE/dfE)
table
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Example
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Summary

� What we need to know:

� 1. When to conduct a regression. 

� 2. To use excel to conduct regression.

� 3. To interpret the results.

� 4. To know how to get t-value and test significance of 
coefficients and confidence intervals (if t or p or both 
are not given)

� That’s almost every thing that we need to 
know about regression!.. 


