
Numerical Methods for Macroeconomists
Student Research Assistants: Rachel Lee (C’24), Iris Gallo (C’24)
Faculty Advisor: Jeremy Greenwood, Professor of Economics
TA Advisor: Ricardo Marto, PhD Candidate in Economics

Introduction and Objectives

❖ We were tasked with preparing for Penn’s Economics 245 course, Numerical 
Methods for Macroeconomists, which is taught by Professor Greenwood. It 
consisted of refining references, proofreading every chapter, and reformatting TeX 
into LyX format. 

❖ The textbook taught us the foundations of solving economics problems and gave us 
insight into modern-day economics and techniques used. 

❖ Then, we learned technical skills in R, Excel, and MATLAB, and used it to analyze 
current economic trends and data in the following “mini-projects” we conducted. 

1. Analyzing Income Inequality

A Lorenz Curve is a graphical representation of 
income inequality. As the curve further deviates from 
the line of equality (y = x diagonal line, the more 
unequal it is. 
Methodology: 
➢ Analyzed income inequality by using data from 

BLS/Census CPS 
➢ Used 2000, 2009, and 2019 data to compile the data 

first in Excel files
➢ In Excel, determined the % households by income 

distribution of the population and % share of 
cumulative income in order to create Lorenz curves. 

➢ Observed that the income brackets weren’t quite 
well defined for the highest-income people, as there 
is only a single bracket for incomes $250,000 and 
above 

Key Takeaway: 2009 is more unequal compared to 
2000 and 2019, probably due to the financial crisis of 
2008. 

Cyclicality of Job-to-Job Transitions
Analyzed employment to unemployment rates and vice versa by using data from 
CPS (Current Population Survey)
➢ Using the paper “The Cyclicality of Hires, Separations, and Job-to-Job 

Transitions” by Robert Shimer, extracted the equation to calculate the
job-finding probability (unemployment to employment) and 
separation probability (employment to unemployment)

➢ Calculated the job-finding probability and separation probability using 
MATLAB code and created data visualization graphs from 1948 - May 2021.

➢ Markov Chain - created a stationary distribution with the transition matrix 
obtained from the previous MATLAB code

Key Takeaway: Job-finding probability is steadily declining, big spike in separation 
rate due to COVID.

Explored how spline functions worked in 
MATLAB and attempted to replicate an 
image using the interpolation method. 
➢ Used graphreader.com to generate 

coordinate points after dividing up the 
face image into the top of the left eye, 
bottom of the left eye, main face, and 
right eye. 

➢ Wrote MATLAB code and by using 5000 
query points, was able to simulate the 
face image visually in MATLAB.

Key Takeaway: We used mathematical 
tools to create art. 

Income Inequality Spline Functions
Used fundamentals of R to analyze 
2008-2020 data on LCA, specifically H-1B 
program to see observe data on foreign 
professionals working in the US
➢ Obtained data from US Department of 

Labor from fiscal years 2008 - 2020 on 
LCA Programs and organized into Excel 
files. 

➢ Loaded all the data into R code and 
cleaned up the data to aggregate over a 
million rows into a single data table 
without duplicates.

➢ Obtained summary statistics to observe 
the cities, states, years, and industry data 
by the number of firms to see data easily 
in a single document

Key Takeaway: Summary of statistics and 
SOC code show higher % of people in 
bigger cities and in computer tech fields. 

LCA Programs


