
Analyzing Data



Analyzing Data

• We have 2 groups. One grouped received a 65 and 
another a 60, is that better? 

• How do we know if one group really did better than 
another?



Popular Statistical Tests

• T-test:

Assess whether the means of two groups are statistically 
different from each other. 
Ex. comparing driving speed among athletes (football vs. 
basketball players)



Popular Statistical Tests

• Analysis of variance (ANOVA):

Assess the differences in means among more than 2 
groups.

Ex. comparing driving speed among athletes (football, 
basketball, and soccer players)



Popular Statistical Tests, cont.

• Chi-square

Comparing categorical data.  Examples:
– Is a coin fair and equally likely to be heads or tails. 
– Are zodiac signs are evenly distributed across visual artists



Popular Statistical Tests, cont.

• Correlation:

The strength of a linear relationship between two 
variables. Exs:
– hours of study is positively correlated with test performance
– air temperature is negatively correlated with amount of 

clothing worn
– rainfall is positively correlated with amount of vegetation



Correlations, cont.

Correlation is not causation.
Ex1: Is there a relationship between a time of day a class is offered

and the number of students attended?
– There can be multiple explanations: If fewer attend in morning, is that a 

function of the time of day or when good professors want to teach.  

Ex2. Ice cream Sales lead to Higher Homicide Rates. 
– When ice cream sales rise, so do homicides…does this mean ice cream 

causes us to commit violent crimes?
– Rising temperature causes an increase in crime (more likely to lose our 

temper in hot weather, drink in the summer after work, hanging out on 
the streets provides more opportunity for evening crime…)

Spurious Correlations

http://www.tylervigen.com/


Questions to think about

• What test should I do to examine the following: 
– The more years of education people complete, the higher 

their earning potential will be.
– Determine whether there are significant differences between 

the reading scores of boys and girls in sixth grade.
– To examine if Democrats, Republicans, and Independents 

differ on their opinions about a tax cut.



Intercoder Reliability

• Intercoder reliability (or interrater reliability) 
refers to the extent to which two or more 
independent coders agree on the coding of the 
content of interest with an application of the 
same coding scheme. 

• In surveys, such coding is most often applied to 
respondents' answers to open-ended questions. 



Measuring Intercoder Reliability 

• Common Measures:
– Percentage Agreement: Easiest and most common:
• If we have 100 cases and agreed 80 times that would be 

80%.  
• Either solve the discrepancies with discussion or a third 

coder. 
• Con: Overestimates – some agreement can just be chance.

– Cohen’s Kappa: Better Method
• Takes into the extent to which chance plays a role



Cohen’s Kappa

Pr(a) = actual observed agreement
Pr(e) = expected agreement by chance



Back to Our Example
Person A

Person B pos neg neutral

pos 4 1 0.5

Total  
Person A

neg 4 0.4

neutral 1 0.1

0.4 0.4 0.2
Total Person B

Pra = 4 + 4 + 1 / 10 = .9

Pra = the observed agreement 
Pre = the expected agreement by chance



Back to Our Example, cont.
Person A

Person B pos neg neutral

pos 4 1 0.5

Total 
Person A

neg 4 0.4

neutral 1 0.1

0.4 0.4 0.2

Total Person B

Pr(e) =    (.4*.5 + .4*.4 + .2*.1) = 0.38E.g. Person A said pos
50% of the time. Person 
B said pos 40%. 
Total probability both 
saying yes randomly is: 
50% ∙ 40% = 20% 
agreement by chance

agreement by chance neg agreement by chance 
neutral



Back to Our Example, Cont..

Pr(a)= 0.9

Pr(e)= 0.38

the observed agreement 

the expected agreement by chance

Subtract out the 38% agreement due to chance.

.9 - .38
--------
1 - .38

Cohen's Kappa

K = 0.83871



Improving Intercoder reliability scores

• Sometimes, rather than having both coders 
calculate the entire sample, you may do a 
portion at a time.  (Ex. If it’s very large)

• For example, after 10 cases, discuss differences, 
agree for the future and calculate the next ten.  

• At some point after a couple of iterations, your 
percent of differences will decrease a lot.  

• (Sometimes you can bring in a third coder to 
help resolve only the differences.)


