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Motivation



AARP Foundation

 A primary mission of the AARP Foundation is to 

mitigate, and eventually eliminate, poverty among 

older Americans. 

 An important concern for the Foundation in addressing 

poverty among seniors is to select the target 

population that maximizes the impact of their effort. 

MOTIVATION
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Our Project

 We analyzed income and consumption patterns of 

older Americans, how they changed with age, and how 

they varied across demographic groups. 

MOTIVATION



Objective

1. Identify demographic groups that are most vulnerable

2. Identify the groups that represent the biggest share of 

the vulnerable population

MOTIVATION
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Two Populations of Interest

1. LI50+: Households below 250 percent of the Federal 

Poverty Guideline with at least one member age 50 or 

older

2. Households most in-need: bottom quartile of the LI50+ 

as measured by expenditures

MOTIVATION
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Five Questions
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Five questions

1. What are the demographic characteristics of the LI50+?

2. What are the demographic characteristics of households in 

high need?

3. What is the composition of income for the LI50+?

4. What is the composition of expenditures for the LI50+?

5. What are the detailed expenditures for the LI50+?

FIVE QUESTIONS



Tools
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R Package

 Functional programming

 Hadley Wickham, Hilary S. Parker, and Robert M. Flight have advocated for 

writing R packages for analysis 

 Packages come with conventions that have benefits

 “They save you time — you don’t need to think about the best way to organise a 

project, you can just follow a template.”

 “Standardised conventions lead to standardised tools — if you buy into R’s package 

conventions, you get many tools for free.”

 We created library(aarp2020)

TOOLS

http://r-pkgs.had.co.nz/intro.html
https://hilaryparker.com/2014/04/29/writing-an-r-package-from-scratch/
http://rmflight.github.io/posts/2014/07/analyses_as_packages.html
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library(cepumd) by Arcenis Rojas

 ce_download()

 ce_uccs()

 ce_mean()

 ce_quantiles()

TOOLS

https://github.com/arcenis-r/cepumd
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GitHub Workflow

1. GitHub issues

 System for identifying, discussing, and tracking issues and new features.

2. Pull requests

 System for reviewing and merging code. Pull requests can close GitHub issues.

TOOLS
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GitHub Workflow

TOOLS
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R Markdown

 Tool for literate statistical programming in R by 

Yihui Xie and JJ Allaire

 Combine text, code, and code output into 

documents

 Wrote to .html and .pdf

TOOLS



Process
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Step 1: Pull and load data

 Download

 download_ces()

 FMLI

 get_ces_fmli()

 MEMI

 get_ces_memi()

 MTBI

 get_ces_mtbi()

PROCESS

 FMLD

 get_ces_fmld()

 MEMD

 get_ces_memd()

 EXPD

 get_ces_expd()
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Step 2: Standardize all incomes and expenditures

 Convert all incomes and expenditures into 2018 dollars using the CPI-U

 get_fpg_cpi()

 Adjust all expenditures and incomes for household size (equivalence scale factors)

 get_fpg_esf()

PROCESS
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Step 3: Construct the LI50+

 Consumer units with incomes below 250% FPL and 

 get_fpg_levels()

 At least one person age 50 or older (this is based on income)

 select_ces_li50plus()

 select_ces_li50plus_d()

PROCESS
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Step 4: Custom UCCs

 Created a custom five-level mapping of Universal Classification Codes (UCCs) to 

CEX expenditure categories

 Example: Monthly payments toward the mortgage principal are treated as savings. 

This is sensible in the long run. For cost of living at any given moment, we opted to 

include mortgage principal as an expense.

PROCESS
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Step 5: Construct households in need

 Significant measurement error in survey income estimates (Meyer and Sullivan)

 We selected the bottom expenditure quartile—25 percent of LI50+ who had the 

lowest annual expenditures adjusted for household size. 

PROCESS

Source: Consumer Expenditure Survey (2016-2018)

Average Annual Household-size Adjusted Expenditure ($2018)
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Step 6: Analysis

PROCESS



Five Answers
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Bonus. Household size changes a lot at older ages
Distribution of Household Sizes by Age Group (Percent)

LI50+, 2016-2018

FIVE ANSWERS

Source: Consumer Expenditure Survey (2016-2018)



25

1. What are the demographic characteristics of the LI50+?

Percentage of people who were LI50+

FIVE ANSWERS

Source: Consumer Expenditure Survey (2016-2018)
Notes: The percentage for each demographic group is the ratio of the number of low-income people in that 
group to the total number of people in that group.



26

2. What are the demographic characteristics of households 
in high need?

FIVE ANSWERS

Percentage of People with High Needs by Age 
Ages 50 and older, 2016-2018

Source: Consumer Expenditure Survey (2016-2018)
Notes: People with high needs are those in the bottom expenditure quartile of LI50+. The percentage for 
each age group is the ratio of the number of high-need people of that age to the number of people of that 
age in the general population.
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3. What is the composition of income for the LI50+?
Earnings and Social Security Benefits Make at Least 85 Percent of Total Income of LI50+

FIVE ANSWERS

Source: Consumer Expenditure Survey (2016-2018)
Notes: Other expenditure includes expenditures on apparel and services, education, entertainment, 
personal care products and services, personal insurance and pensions, and cash contributions.
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4. What is the composition of expenditures for the LI50+?

FIVE ANSWERS

Average Annual Household-size Adjusted Expenditure by Type 
and Age (Thousands of $2018)
LI50+, 2016-2018

Source: Consumer Expenditure Survey (2016-2018)
Notes: Other expenditure includes expenditures on apparel and services, education, entertainment, 
personal care products and services, personal insurance and pensions, and cash contributions.

 The age profile for the average annual 
expenditures for people in LI50+ is 
similar to the income age profile, 
although expenditures exceed income at 
any age by between 25 and 50 percent.
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5. What are the detailed expenditures for the LI50+?

FIVE ANSWERS

Source: Consumer Expenditure Survey (2016-2018)

Rise in Healthcare Expenditure is Driven Mostly by Health Insurance



Discussion and Questions


