
Part I:
Introduction to empirical research methods and 

applications

• Type of empirical methods

• Validity types

• Data types (data collection, measurement) 

• Exploratory data analysis

• Visualization

• Ethical principles

• In other words…
– Why do we care about data analysis?
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• Hoyle, R. H., Harris, M. J., & Judd, C. M. (2002). Research 
methods in social relations. Thomson Learning.

• The Visual Display of Quantitative Information (2nd 
Edition). E. Tufte. Graphics Press, 2001.

• Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). 
False-positive psychology undisclosed flexibility in data 
collection and analysis allows presenting anything as 
significant. Psychological science.

References for this part

Prof. Daniel Schwartz                                           Course: Applied Statistics for Management

• Type of empirical methods
– Purely descriptive studies
– Studies of correlations
– Studies claiming a causal relationship

• Experimental vs. non-experimental research
– An intervention is implemented (hopefully using random 

assignment) to cause a hypothesized change to an outcome 
variable

– Observational data without experimental intervention by the 
researcher

Let’s see examples/applications…Are these true?...

Empirical research methods
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Applications
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Applications cont’d
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Applications cont’d

“De acuerdo a los 
datos entregados por 
Carabineros, en 2014 
se produjeron 1.418 
de estos delitos en el 
período consultado, en 
tanto, este año se han 
registrado 1.750 de 
estos ilícitos. En 
consecuencia, hubo 
un aumento de un 
23,4%”.
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• Example (specifically from 5:00-7:00) 

•
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Applications cont’d

What do you think? Who is 
right?



Applications cont’d
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Applications cont’d
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• Conduct empirical research or systematic observation, to 
support/challenge theories and hypotheses

• We would like to achieve: 

A causes B for population X under condition Y.

• Examples: 
– Contact with members of other ethnic groups decreases prejudice 

in equal status settings

– The social class of one’s parents has a strong effect on one’s 
aspirations in our society

– Crowded classrooms in urban areas adversely affect educational 
achievement

What do we expect?
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• Construct validity: Whether variables accurately reflect or 
measure the construct of interest

• Internal validity: Whether conclusions can be drawn about 
the causal effects

• External validity: Whether results are generalizable to the 
populations and settings of interest

Some criteria to evaluate the validity of the 
hypotheses

Based on Hoyle, R. H., Harris, M. J., & Judd, C. M. (2002)

Example…
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• Construct validity
– Incorporate additional variables that measure the same construct (i.e. 

measure in different ways and check for similar results)

• Internal validity
– Randomized experiments and quasi-experiments. We will talk a lot 

about this

• Does it matter to show the path of causality instead of association? 
Yes. (e.g. watching violence on TV and aggressiveness in children)

• External validity
– Precision

– Random sampling

Question: Is random sampling the same as random assignment?

Maximizing validity
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• Cross-sectional data
– Subjects (people, households, firms, countries, etc.) are observed 

at a point in time (or time is not considered)
– Example: Experiments (treatment vs. control)

• Time series
– Observation over time (e.g. trends and seasonality)
– Daily, weekly, quarterly, etc.
– Example: exchange rate and stock prices

• Panel
– Subjects are observed over time (combines features from cross-

sectional and time series)
– Example: EPS (Chile)

Types of data: Organization
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Applications

http://coolsciencenews.blogspot.com/2011/11/us-ranks-28th-in-life-expectancy.html
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Applications (cont’d)
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Applications (cont’d)
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• Qualitative data
– Interviews
– Focus groups
– Mental models
¿Advantages and disadvantages? ¿How can we use this type of data 
for quantitative purpose?

• Quantitative data
– Direct questioning (telephone / face-to-face / online survey)
– Observation (e.g. video taping)
– Experiments
– Administrative data
¿What are some of the threats of conducting surveys?

Types of data: Modes of measurement
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