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Check-in, questions about anything so far



Critical review of the eye tracking study
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Structure of the research paper?

Purposes?

Descriptions of earlier work?

Variables?

Design of the experiment?

Types of measurements?

Sample sizes?

Results?

Inferences and limitations?



Identifying research questions that inform impactful action
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Exercise: ideating research to inform business concerns

A retail clothing company tests out many new fashion 
products each year. Some are successful, and others fail. To 
maximize profit, the ideal plan for the company includes: 

Forecast the sales of each product as accurately as possible. 

Plan the initial inventory accordingly. 

Respond to early trends in sales by changing subsequent 
production. 

How can we design research studies to better understand and 
improve this process?

What research projects may inform or enable the above 
hypothetical company to realize its goals? Let’s see how 
many we can come up with. With each idea, address its 
characteristics, linking data to decision. Use pre-
lecture notes to get started.

Recall that a good research question or study has:

The new information obtained is measurable. 

It is possible to gather this new information. 

The results obtained through analysis will lead to clear conclusions. 

The strategies supported by the results would be actionable. 

The selected strategies could lead to meaningful improvements.

goals and actions
decisions
methods

dataiterative



Hypotheses



Scott Spencer / https://ssp3nc3r.github.io scott.spencer@columbia.edu 8

Null and alternative hypotheses, typical notation

H0 : μ = μ0

HA : μ ≠ μ0

Simple examples

H0 : heightmen = heightwomen

HA : heightmen ≠ heightwomen

H0 : 𝔼(P(flip = heads)) = 0.5

HA : 𝔼(P(flip = heads)) ≠ 0.5
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Example, recall our random sample of heights in NYC

Sample mean for both groups,
|male  |    x_bar| 
|:-----|--------:| 
|FALSE | 163.8453| 
|TRUE  | 179.3198|

H0 : heightmen = heightwomen

HA : heightmen ≠ heightwomen

How do we decide whether to reject  in favor of ?H0 HA

We need some kind of test!
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A general procedure for a statistical test

Assume an appropriate probability model to describe the behavior of the 
random variable under investigation.

Define a null hypothesis and an alternative hypothesis that 
permits meaningful conclusions.

Specify a test statistic.

Choose a level of significance  for the test.α

Determine a distribution and critical region of the test statistic.

Calculate a value of the test statistic from a random sample of data.

Accept of reject  by comparing the calculated value of the test 
statistic with the values defining the critical region.

H0

Generic normal distribution, distance to zero, at a 95 
percent confidence interval and 80 percent power



Technical questions, coding, related information in other classes …?
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