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Part I: 
Correlation, Linear Relationships, & Causality

Part II:  
Regression Analysis and the Research Process
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Part I: Correlation, Linear 
Relationships, & Causality

• The Purpose of Research
• Correlation: Bivariate Linear Relationships
• Causation
• Motivating Example

– Travel Time to Campus
• Are travel time and distance from campus correlated?
• Does one cause the other?

• Computer Directions
• Syllabus and Course Design
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The Purposes of Research

• What is research?  
• Why do we undertake it?
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• Investigating a hunch
• Is what I think true really true?
• To build on  previous knowledge.
• To find out why things happen
• To explore relationships—are two things related?
• To investigate the effectiveness of an intervention.
• To learn about something you don’t know about
• To justify what you are doing? To persuade 

someone.
• To document conditions
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Example
Time and Distance to Campus

• Assignment 1
– Do I1 and I2
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Correlation

• A starting point to explore whether two variables are 
linearly related:

Positively related (positive correlation)
– When x is high, y is usually high
– When x is low, y is usually low

Negatively related (negative correlation)
– When x is high, y is usually low
– When x is low, y is usually high
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Coefficient of Correlation
Measures the degree of linear association.

ρ population correlation coefficient; it equals between –1 and +1
r sample correlation coefficient; it equals between –1 and +1

0 means that there is no relationship.  
1 or –1 means a very strong linear relationship.
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Correlation
Correlations with Household Income

HH income
Poverty Level .770
Hours worked per week .069
# of phone lines .139
# of people living in house .041
Age -.020
Wages per week .357
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CorrelationCorrelation 
some 

examples
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Are time and distance correlated?
H0:ρ=0
Ha: ρ≠0

Decision Rule:  if t>tα then reject the null hypothesis.

Critical Value: at n-2 df ?

Calculate r

Test Statistic: 
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Conclusion?

(we can be                confident that           ) ( )100 %α− ≠ρ 0
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Calculate r

Student X
(distance to
campus in

miles)

Y
(time to

campus  in
minutes)

XY X2 Y2

Sum
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Causation
• Conditions for establishing causation  

⇒The cause precedes the effect in time
⇒Empirically correlated with each other
⇒The observed correlation cannot be explained in 

terms of some third variable that causes both of 
them

• Necessary cause
• Sufficient cause
• What other factors?
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Correlation in SPSS
SPSS

ANALYZE>CORRELATE>BIVARIATE
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Correlation in Excel
= CORREL(array1, array2)      
or
= PEARSON(array1,array2)
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Recap Today, Part I

• The Purpose of Research
• Correlation: Bivariate Linear Relationships
• Causation
• Computer Directions
• Syllabus and Course Design



TAKE A BREAK
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Part II: Regression Analysis and
the Research Process

• SO FAR
– Correlation
– Linear Relationships
– Conditions needed to establish causation

• Part II
– Simple Linear Regression
– Final Project and the Research Process
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Are time and distance correlated?

H0:ρ=0
Ha: ρ≠0

Calculate r

Test Statistic: 
2
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Decision Rule:  if t>tα then reject the null hypothesis.
Critical Value of t at n-2 df ?

For the entire class, do we have enough evidence to 
reject the null hypothesis?
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α=.05
n=?, n-2=?
tα=? at ? df
r=?
t=?
p ?

Class Data and Correlation



PBAF 528: Correlation, Linear Relationships, & Causality 21

Simple Linear Regression

Algebra Y = MX + B
Regression Line Y = β1X + β0 + ε
usually Y = β0 + β1X  + ε
(Regress Y on X)

For a sample:
ii e++= XˆˆY 10i ββ
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Simple Linear Regression
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Simple Linear Regression

• For a sample
• Assumptions

⇒X and Y are linearly related 
⇒Randomness in Y comes from the error term
⇒Errors are normally distributed
⇒Errors are not related to each other

ii e++= XˆˆY 10i ββ



The lines can have different intercepts,        :0β

x

y



The lines can have different slopes,        :1β

x

y
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Simple Linear Regression

• To estimate coefficients
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Time & Distance From Campus

( ) ( ) ( )iiii Ŷ-YY-ŶY-Y +=
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=

+= i



PBAF 528: Correlation, Linear Relationships, & Causality 28

Research Process & Proposal

• Formulate a 
question/problem

• Review the literature, 
develop a theoretical model

• Specify the model:  
independent and dependent 
variables

• Hypothesize about the 
expected signs of the 
coefficients

• Collect the 
data/operationalize

• Analysis
• Document
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INTEREST IDEA THEORY
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Conceptualization Choice of 
Research Method

Population & 
Sampling

Operationalization
Observations

Data Processing

Analysis

Application
Babbie, p. 118
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Today Recap

• Correlation
• Causation
• Simple Linear Regression
• Final Project and the Research Process
• Next time:  

– What about other causal factors?
– Interpreting results


