Table S4: OPTIMAL CASE STUDY: On Relationship Between Household Income and
High School Graduation Rates

Description

This case study aims to explore the relationship between median household income and high
school graduation rates in Texas counties from 2020 to 2022, using rigorous regressions and
intuitive graphs.

Regression analysis is a long-established and widely used quantitative data analysis
technique in the social sciences. It is a compelling statistical procedure that enables
researchers to describe, predict, and estimate the relationships between one or more
independent variables and a dependent variable and draw plausible conclusions. Moreover,
catterplots are one of the most common types of graphs that depicts the relationships
between two variables. A nice scatterplot conveys the correlation, the spread, and outliers at
the same time.

The case study demonstrates beginners in data analysis with cross-section data by
estimating the Ordinary Least Square (OLS) regression, with panel data (longitudinal data)
that contains observations about different cross sections across time by conducting panel
regression, and with a nice two-way scatterplot.

In the multivariate regressions, the estimated coefficients for median household income are
positive but statistically insignificant. When looking solely at the two-way scatterplot, median
household income is positively associated with high school graduation rates.

Coding language(s)

Stata

PREREQUISITE KNOWLEDGE

To complete the task, students should have a foundational understanding of econometrics,
specifically in the areas of correlational analysis between two variables, pooled OLS
regressions, and panel fixed effect regressions.

Prompts to define chatbot’s behaviors

Act as an experienced economist proficient in Stata, you will write code with a number of lines as
minimal as possible.

The input file(s) description will be [like this].

Reply “Input received” when receiving text with [] and explain.

Details of data analysis will be {like this}.

Reply “Analysis request received” when receiving text within {}, explain the text, followed by
generating the code.

Reply “Yes” if understood.

INPUT FILE




. import excel "County Level Data.xls", sheet("Sheet1") firstrow clear

(7 vars, 633 obs)

. reg HighSchoolGraduationRate MedianHouseholdIncome IncomeInequalityRatio SingleParentHouseholdRatio

Source SS

df

MS

Model 571.028314
Residual 9578.98846

3 190.342771
18.2110047

Total 10150.0168

19.1871773

Number of obs
F(3, 526)
Prob > F
R-squared
Adj R-squared
Root MSE

530
10.45
0.0000
0.0563
0.0509
4.2674

HighSchoolGraduationRate

Coef.

Std. Err.

P>|t|

[95% Conf. Interval]

MedianHouseholdIncome
IncomeInequalityRatio
SingleParentHouseholdRatio
_cons

-7.20e-06
-.6429799
-.0968013

99.21074

.0000173
.2843825
.0265715
2.005443

0.676
0.024
0.000
0.000

-.0000411
-1.201645
-.1490007

95.27108

.0000267
-.084315
-.044602
103.1504




. xtset CountyID year
panel variable: CountyID (unbalanced)
time variable: year, 2020 to 2022, but with gaps
delta: 1 unit

. xtreg HighSchoolGraduationRate MedianHouseholdIncome IncomeInequalityRatio SingleParentHouseholdRatio i.year, fe

Fixed-effects (within) regression Number of obs 530
Group variable: CountyID Number of groups

R-sq: Obs per group:
within = 0.0079
between = 0.0533
overall = 0.0461

F(5,295)
corr(u_i, Xb) = 0.0336 Prob > F

HighSchoolGraduationRate Std. Err. [95% Conf. Interval]

MedianHouseholdIncome .0000462 00005 -.0000521 .0001446
IncomeInequalityRatio .2019583 -.6579633
SingleParentHouseholdRatio -.0451537 -.1278744

year
2021 -.6526546 .462255 0.159 -1.56239 .2570808
2022 -.7510443  .5287916 0.157 -1.791726 .2896377

_cons 91.3979 3.635723 0.000 84.24266 98.55315

sigma_u 3.996722
sigma_e 2.3946805
rho .73583838  (fraction of variance due to u_i)

F test that all u_i=@: F(229, 295) = 5.73 Prob > F = 0.0000
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High School Graduation Rate and Median Household Income
County Level Evidenqe from Texas, 2020—2022
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