
Introduction to Social Data Analytics:
Week 2 Part 2
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Today

▶ Introduce generate command

▶ Logical statements in Stata

▶ Introduce histograms (theory) and how to construct in Stata

▶ Construct a histogram that informs us about variation in mobility rates across
colleges in the US
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Setup: loading the data

▶ Reminder, we need to change the working directory to the location of our data and
then load our data

cd "/Users/davidarnold/Dropbox/Teaching/EP5/online/02_week/data"
use college_mobility.dta, replace

(Preferred Estimates of Access and Mobility Rates by College)
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Describe
▶ The describe command allows us to quickly review the variables in our dataset

describe
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Browse

▶ describe gives us a good sense of what variables are in the data

▶ Many times it is also useful look directly at the data

▶ The browse command opens up a spreadsheet similar to an Excel spreadsheet

▶ This allows you to look through the data to further understand how the values of
each variable are stored
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Descriptive Statistics

▶ Whenever we load a new dataset, it is important to understand our variables of
interest

▶ One helpful way to understand our variables is through descriptive statistics

▶ A descriptive statistic is any statistic that quantitatively describes the variable
(common ones are the mean, median, and standard deviation)

▶ In Stata, the summarize command is useful for retrieving summary statistics
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Summarizing the size of institutions

▶ The variable count is the average number of students enrolled in the institution

▶ To retrieve summary statistics for this variable we type
summarize count

Variable | Obs Mean Std. dev. Min Max
-------------+---------------------------------------------------------

count | 2,199 946.5153 1508.825 50 26989.67
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Mobility Rates

▶ We want to construct the mobility rate for every college

mobility rate = (fraction of students from Q1) x (fraction of Q1 students that reach Q5)

▶ In our dataset, we have variables that capture the first term (par_q1) and the
second term (kq5_cond_parq1)

▶ From these we can construct a college’s mobility rate. To do this we will use the
generate command
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Basic syntax of the generate command

▶ The most basic syntax of the generate command is

gen newvar = exp

▶ newvar is the name of the new variable that you would like to create
▶ You can give the variable any name you like, but generally it is good practice to keep

names short and as descriptive as possible

▶ exp is an expression. How you fill in exp depends on what variable you are creating
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Examples of generate syntax

▶ If we have two variables x1 and x2, we can create new variables that are functions
of these two variables
▶ Addition: gen sum = x1 + x2

▶ Subtraction: gen diff = x1 − x2

▶ Multiplication: gen mult = x1 ∗ x2

▶ Division: gen div = x1/x2
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Generating mobility rates

▶ To generate a new variable named mobility_rate we can type
gen mobility_rate = par_q1*kq5_cond_parq1

▶ If we additionally want to give this new variable a label we type
label var mobility_rate "Mobility rate of institution"
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Logical statements

▶ A logical statement is any statement that is either true or false

▶ For example, the statement “College X is in California’ ’ is either true or it is false

▶ For “UCSD” this is true

▶ For “ASU” this is false
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Creating binary variables

▶ It is often useful to create binary variables (binary meaning two) in our data based
on logical statements

▶ For example, we can create a binary variable that is equal to 1 if a logical
statement is true and zero if false

gen newvar = (Logical Statement)

▶ newvar is the name of the binary variable. It will be equal to 1 if the logical
statement is true and zero otherwise
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Creating binary variables (an example)

▶ Now let’s create a binary variable that is equal to 1 if the college is in California
and zero otherwise

▶ To do this in our college mobility dataset we type
gen CA = (state=="CA")

▶ Note the double-equals sign (==). We use double-equals to test the equality of two
things

▶ Note the quotation marks around CA. state is a string variable (meaning it is
composed of text) and we always reference string variables with quotation marks
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Did we retrieve the expected results?

▶ To check whether the results conform to our expectations we can type br state
CA

▶ Below is a small selection of the data that shows us CA is equal to 1 for colleges in
“CA” and zero otherwise
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Common mistakes (1/2)

▶ Let’s see what happens if we forget to use double-equals

gen CA2 = (state="CA")

▶ The error report state="CA" is displayed because the command is looking for a
variable with this name, which is not in a valid format

▶ To test equality, we need both equals signs
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Common mistakes (2/2)

▶ Let’s see what happens if we forget to use quotation marks when reference strings

gen CA3 = (state==CA)

▶ The error report type mismatch occurs because state is a string variable, yet what
comes after the equals sign will NOT be interpreted as a string

▶ To tell Stata the characters CA are strings, put CA in quotation marks!
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If statements

▶ If statements are used to run a line of code that conditions on a subset of
observations

▶ For example, imagine we have a dataset of income

▶ We want to know the average income, but only for individuals older than 18

▶ In Stata, we could type

sum income if age>18
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Comparisons

▶ Now compare UCSD to other schools

▶ To have Stata report the mobility rate for UCSD we can type
sum mobility_rate if name == "University Of California, San Diego"

Variable | Obs Mean Std. dev. Min Max
-------------+---------------------------------------------------------
mobility_r~e | 1 .0483275 . .0483275 .0483275

▶ The mobility rate for UCSD (0.048) is much higher than the average in the state
(0.028)

▶ We could keep doing comparisons like this, but doing so would be inconvenient.
Next let’s learn a visualization technique that will allow us to see all the variation in
college mobility rates
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Histograms

▶ A histogram is a representation of the distribution of a numeric variable

▶ In our empirical application, we want to understand the distribution of mobility
rates across colleges

▶ To keep things simple, let’s go through a hypothetical example
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The distribution of test scores

▶ A distribution you are all likely familiar with is a distribution of test scores

▶ Let’s use a histogram to represent the distribution of test scores for the following
10 hypothetical students

{65, 71, 75, 76, 80, 84, 85, 86, 90, 98} (1)
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First step: “bin” the data

▶ The first thing we must decide is how to “bin” our data (sometimes referred to as
“bucket”)

▶ Binning the data means to divide the range into a series of intervals

▶ For example, for test scores, I could use the following intervals
▶ Interval 1: [60,70)
▶ Interval 2: [70,80)
▶ Interval 3: [80,90)
▶ Interval 4: [90,100]

▶ Reminder: brackets mean inclusive, while parentheses mean excluding. So a score
of 70 would fall in interval 2, not 1
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Counting the fraction within each bin

▶ Next we compute the fraction of observations within each bin

▶ Only 1 test score (65) falls within interval 1, so 10 percent of observations are in
interval 1

▶ Three test scores fall within interval 2, so 30 percent of observations are in interval
2

▶ We can compute the fraction in each interval and then plot the result in a histogram
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The Histogram
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Another Histogram Example
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Histograms

▶ In our empirical application, we want to understand the distribution of mobility
rates across colleges

▶ To begin, we need to learn about the histogram command

▶ The simplest possible syntax is to simply type

histogram varname

▶ where varname is the name of whatever variable you would like to create a
histogram for

▶ In our example, we want to plot a histogram of mobility_rate
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Histogram of mobility rates
▶ To plot a histogram of mobility rates we type

histogram mobility_rate
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What is “Density”?

▶ You will notice that the y-axis says “density”, but in all our previous examples the
y-axis was labeled “fraction of observations”

▶ We will mostly be plotting “fraction of observations” in this class
▶ It is not necessary to understand this for the class, but a density integrates to 1, which

is why the y-axis is sometimes rescaled in this way

▶ To plot fraction of observations instead of density, we can use an option!

29 / 37



Histogram with Fraction of Observations
▶ To plot a histogram with fraction of observations as the y-axis type

histogram mobility_rate, frac
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Interpreting the Histogram (1/3)
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Interpreting the Histogram (2/3)
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Interpreting the Histogram (3/3)
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Our Histogram

▶ This is what Stata outputs as the default format for a histogram

▶ This leaves a lot to be desired! Let’s discuss ways to improve (1) informativeness of
the graph and (2) aesthethics of the graph
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Advanced graph
histogram mobility_rate, frac color(blue%40) ///

title("Histogram of Mobility Rates Across U.S. Colleges") ///
xtitle("Intergenerational Mobility Rates") ///
ytitle("Fraction of Observations") ///
xline(0.048, lcolor(black) lp(dash)) ///
text(0.2 0.055 "UCSD") ///
graphregion(fcolor(white))
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What we have learned

▶ In this module, we studied a college’s mobility rate

▶ We found wide ranges of mobility rates across U.S. colleges
▶ Some colleges have close to zero, which can be due to either (1) very low access to

low-income students or (2) low success rates of students
▶ Some colleges (like UCSD) have relatively high mobility rates

▶ Researchers at Opportunity Insights have used this data to explore this mobility
rates extensively
▶ See Conclusions video on Canvas for more details about this
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Key Takeaways from Opportunity Insights Research

▶ Access varies widely by parental income, but success does not

▶ Despite numerous policies aimed at increasing low-income enrollment at elite
universities (e.g. Harvard), we do not see increases in low-income enrollment over
time at these universities

▶ Many schools with very high access rates have been trending towards lower access
in recent years

▶ Opportunity Insights suggests changing admissions criteria or increasing transfers
from community colleges could be effective policies in promoting intergenerational
mobility (among other potential policy solutions)
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