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Objective
• This course is an introduction to Stata using data 

from the American Community Survey (ACS)
• We will cover several topics on social statistics
– Univariate analysis

• Mode, median, mean, boxplot
– Measure of association for nominal-level variables

• Chi Square
– Measure of association for ordinal-level variables

• Spearman's Rho
– Measures of association for interval-ratio-level variables

• Scatterplots, Pearson’s r, analysis of variance (ANOVA)
– Multivariate analysis

• Ordinary least square regression (dependent variable: income)
• Logistic regression (dependent variable: migration)
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Stata
• Stata is a software package that provides tools 

for data manipulation, visualization, and 
estimation of various statistics

• Stata programming language is easier to 
understand than other statistical software 
packages (SPSS, SAS, R)

• Stata is popular across various social sciences, 
such as sociology, demography, and economics

• See more information on
https://www.stata.com/why-use-stata/
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Popularity of statistical software
• Bob Muenchen has been tracking popularity of data 

science software using a variety of different approaches
– E.g., he uses Google Scholar to count the number of scholarly 

articles found each year for each software
https://r4stats.com/articles/popularity/

• Forecast Update: Will 2014 be the Beginning of the End 
for SAS and SPSS?
– May 14, 2013, by Bob Muenchen

https://www.r-bloggers.com/forecast-update-will-2014-be-the-beginning-of-the-
end-for-sas-and-spss/

• Is Scholarly Use of R Use Beating SPSS Already?
– July 15, 2019, by Bob Muenchen

https://www.r-bloggers.com/is-scholarly-use-of-r-use-beating-spss-already/
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Scholarly use of data analysis software

SPSS was acquired 
by IBM in 2009

Site: https://www.r-bloggers.com/forecast-update-will-2014-be-the-beginning-of-the-end-for-sas-and-spss/

Source: Muenchen 2013.

https://www.r-bloggers.com/forecast-update-will-2014-be-the-beginning-of-the-end-for-sas-and-spss/


Scholarly use of data analysis software,
SAS and SPSS removed

7Site: https://www.r-bloggers.com/forecast-update-will-2014-be-the-beginning-of-the-end-for-sas-and-spss/

Source: Muenchen 2013.

https://www.r-bloggers.com/forecast-update-will-2014-be-the-beginning-of-the-end-for-sas-and-spss/
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Citations per year for each software

SPSS was acquired 
by IBM in 2009

Site: https://www.r-bloggers.com/is-scholarly-use-of-r-use-beating-spss-already/

Source: Muenchen 2019.

https://www.r-bloggers.com/is-scholarly-use-of-r-use-beating-spss-already/


Age-period-cohort effects
• Why most young demographers use R?

• Age effect
– “You know, young people love free stuff and visualizations, they 

will grow up soon and will pay for Stata or SAS”

• Period effect
– “I think it is because it is trendy nowadays, before everybody 

used Stata, later everybody will use Python”

• Cohort effect
– “Maybe is because they learned R at the beginning of their 

carrier, and they will continue to use it for a long time”
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Source: Acosta, Enrique. 2020. “Age-period-cohort analysis: Limitations and possibilities.” Presentation at the 11th 
Demographic Conference of Young Demographers. February, 6.



R vs. Stata
• R is a free software package

– The most advanced statistical models and techniques 
are made available quickly in R

– Researchers, professors, and other professionals 
create extra commands for R with new 
methodological advances

– The same happens for Stata, but not in the same 
pace

• Among our faculty, Stata is more popular
– I have been pushing for R, because of the availability 

of more advanced models
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Stata licenses
• Instructions for accessing Stata through the Virtual Open 

Access Lab (VOAL)
– Texas A&M University

http://www.ernestoamaral.com/docs/Stata2020a/Stata_VOAL_instructions.pdf

• Student short-term Stata license (free for a maximum of 
one week)

https://www.stata.com/customer-service/short-term-license

• Student Single-User Stata License (lower prices)
https://www.stata.com/order/new/edu/gradplans/student-pricing
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Stata help resources
• Stata: Data Analysis and Statistical Software

http://www.stata.com/links

• Institute for Digital Research and Education (IDRE)
– University of California, Los Angeles (UCLA)

https://stats.idre.ucla.edu/stata/

• Carolina Population Center (CPC)
– The University of North Carolina at Chapel Hill (UNC)

http://www.cpc.unc.edu/research/tools/data_analysis/statatutorial
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https://stats.idre.ucla.edu/stata/
http://www.cpc.unc.edu/research/tools/data_analysis/statatutorial




Variables and observations
• Variables

– Characteristics that can change values from case to 
case

– E.g. gender, age, income, political party affiliation...

• Observations (cases)
– Refer to the entity from which data are collected
– Also known as ”unit of analysis”
– E.g. individuals, households, states, countries...
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Variables
• Variable: a characteristic/phenomenon whose 

value varies (changes) from case to case, and is 
empirically quantifiable

• Dependent variable: a variable whose variation 
depends on another variable

• Independent variable: a variable whose 
variation produces (“causes”) variation in 
another variable
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Variables’
level of

measurement

Examples
of variables

Measurement
procedures

Mathematical
operations
permitted

Examples
of available
techniques

Nominal – Sex
– Race
– Religion
– Marital status

– Classification into 
categories
– Mode

– Counting number in 
each category 
(tabulation)
– Comparing sizes of 
categories

– Chi Square
– Logistic 
regression
– Multinomial 
logistic regression

Ordinal – Social class
– Attitude 
scales
– Opinion 
scales

– All of the above
– Plus ranking of 
categories with 
respect to each 
other (scale)
– Mode, median

– All of the above
– Plus judgments of 
”greater than” and 
”less than”

– Spearman’s Rho
– Ordered logistic 
regression

Interval-
ratio

– Age
– Number of 
children
– Income

– All of the above
– Plus description of 
scores in terms of 
equal units
– Mode, median, 
mean

– All of the above
– Plus mathematical 
operations (addition, 
subtraction, 
multiplication, 
division, square 
roots...)

– Scatterplots
– Pearson’s r
– Analysis of 
variance (ANOVA)
– Ordinary least 
square regression 
(linear regression)
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Observations
• Observations (cases) are collected information 

used to test hypotheses

• Decide how variables will be measured and how 
cases will be selected and tested

• Measure social reality: collect numerical data

• Information can be organized in databases
– Variables as columns
– Observations as rows
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Example of a database
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Observation
Salary

per hour
Years of

schooling

Years of
experience
in the labor

market

Female
Marital
status

(married)

1 3.10 11 2 1 0

2 3.24 12 22 1 1

3 3.00 11 2 0 0

4 6.00 8 44 0 1

5 5.30 12 7 0 1

... ... ... ... ... ...

525 11.56 16 5 0 1

526 3.50 14 5 1 0
Source: Wooldridge, 2008.



Descriptive statistics
• Univariate analysis

– Summarize or describe the distribution of a single 
variable

• Bivariate analysis
– Describe the relationship between two variables

• Multivariate analysis
– Describe the relationship among three or more 

variables
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Causation
• Theories and hypotheses are often stated in 

terms of the relationships between variables
– Causes: independent variables
– Effects or results: dependent variables
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y x Use

Dependent variable Independent variable Econometrics

Explained variable Explanatory variable

Response variable Control variable Experimental science

Predicted variable Predictor variable

Outcome variable Covariate

Regressand Regressor



Correlation vs. causation
• Correlation and causation are different 

– Strong associations (correlation) may be used as 
evidence of causal relationships (causation)

– Associations do not prove variables are causally related

• We might have problems of reverse causality
– e.g., immigration increases competition in the labor 

market and affects earnings

– Availability of jobs and income levels influence migration
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EarningsMigration





IPUMS
• Integrated Public Use Microdata Series (https://ipums.org)

– Provides census and survey data from around the world 
integrated across time and space

– Minnesota Population Center (https://www.pop.umn.edu)
– Steven Ruggles (http://users.hist.umn.edu/~ruggles)

• IPUMS USA provides access to over 60 integrated, high-
precision samples of the American population
– Federal censuses
– American Community Survey (ACS): 2000-present
– Puerto Rican Community Survey (PRCS): 2005-present
– Assigns uniform codes across all the samples and brings 

relevant documentation into a coherent form to facilitate analysis 
of social and economic change

23Source: https://usa.ipums.org/usa/intro.shtml
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2010 Decennial Census
• The 2010 Decennial Census consisted of a 

single short-form questionnaire
– The short form asked age, sex, race, ethnicity, 

relationship to household head, and whether the 
housing unit was rented or owned by a member of the 
household

• The annual ACS survey was designed to replace 
the Census long-form questionnaire
– The ACS/PRCS sample design approximates the 

Census 2000 long-form sample design and 
oversamples areas with smaller populations

24Source: https://usa.ipums.org/usa/chapter2/chapter2.shtml
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American Community Survey

• ACS and PRCS samples include about 3 million 

households nationwide

– The sampling unit is the household and all persons 

residing in the household

• IPUMS samples of ACS and PRCS come from 

the Census Bureau’s larger internal data files

– They are subject to additional sampling error and 

further data processing (e.g., imputation, allocation)

– Estimates from ACS IPUMS may not be consistent 

with ACS summary tables

25Source: https://usa.ipums.org/usa/chapter2/chapter2.shtml
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Confidentiality measures
• Measures to protect individual confidentiality in 

ACS public available data
– Individual variables, such as income and housing 

values are top coded
– Geographic identifiers are currently restricted to the 

state and PUMA levels

• Public use microdata area (PUMA)
– Consist of 100,000+ residents
– Do not cross state lines
– Codes must be combined with state codes
– 2,101 PUMAs in the 2005–2011 ACS
– 2,378 PUMAs in the 2012–2018 ACS

26Source: https://usa.ipums.org/usa/chapter2/chapter2.shtml
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ACS raw microdata
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ACS codebook
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ACS codebook
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Stata command file from IPUMS
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ACS microdata in Stata
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Stata practice time
• Let’s look at the IPUMS website (https://ipums.org)

– I created an extract with all 2018 ACS harmonized variables

– Then, I ran the command file to save it in Stata format

– I kept only Texas observations because of the database size

• The Stata database is in the course website
http://www.ernestoamaral.com/docs/Stata2020a/course.zip

• Then, we should run the Stata command file
http://www.ernestoamaral.com/docs/Stata2020a/Stata01.txt
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