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PLAN FOR TODAY

Overview of core concepts
● Census ACS data
● Data manipulation (with Census ACS data)



CASE IN THE NEWS

Press, G. (Mar 23, 2016). Cleaning big data: Most time-
consuming, least enjoyable data science task, survey says. 
Forbes.



READINGS

Matloff, N. (2011). 

● Ch 11. String manipulation (11.1)

Long, J.D., & Teeter, P. (2019). 

● Ch 6. Data transformations



U.S. Bureau Census data



What is Census (ACS) data?



The U.S. Census Bureau provides major source of 
data on…

1. Socioeconomic & demographic characteristics 

2. Geographic characteristics

THE U.S. CENSUS DATA



We use ACS (American Community Survey) 

○ The largest household survey 
○ Information available at various geographic level 

(state, county, tract…)

THE U.S. CENSUS DATA



THE MOST POPULAR ACS DATA TABLES

Source: U.S. Census Bureau

DP02 → 

DP04 → 

← DP03

← DP05

https://www.census.gov/programs-surveys/acs/data.html


SOCIAL CHARACTERISTICS
DP02

Source: Census

https://www.census.gov/programs-surveys/acs/data.html


ECONOMIC CHARACTERISTICS
DP03

Source: Census

https://www.census.gov/programs-surveys/acs/data.html


HOUSING CHARACTERISTICS
DP04

Source: Census

https://www.census.gov/programs-surveys/acs/data.html


DEMOGRAPHIC ESTIMATES
DP05

Source: Census

https://www.census.gov/programs-surveys/acs/data.html


How to download Census data?



3 ways to do it

● Download from Census website (easiest; we use 
this today!) 

● Use API with tigris and censusapi (better)

● Use API with tidycensus (best)

OBTAINING US CENSUS DATA



Download file

Census API

Census data overview

FOR YOUR REFERENCE:
U.S. BUREAU CENSUS DATA

https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data/data-via-api.html
https://walker-data.com/census-r/the-united-states-census-and-the-r-programming-language.html


Data manipulation
(ACS dataset)



INSTALL PACKAGES

Like last week, we use functions from dplyr package

But we load all of the tidyverse packages just in case



First, install tidyverse and load package

It includes a set of packages that make it easier 
for us to import, manipulate, and visualize data
- ggplot2 (to draw graphs)
- tibble (create data tables)
- tidyr (wrangle data)
- readr (load data)
- dplyr (manipulate data)

tidyverse



DATA MANIPULATION: dplyr

● %>%:  pipe operator defines sequence of operations
● filter() or select(): to subset the data
● mutate(): to create new variables
● arrange(): to reorder the rows  (e.g., ascending, descending)
● group_by(): to split the data
● summarize(): to summarize information



LOAD DATA: CENSUS ACS 2010-2015, NEW YORK

ACS DP02 – social 

ACS DP03 – economic 

ACS DP05 – demographic 



CHECKING DATA: 
glimpse()

str()
head()



HOW DOES EACH DATA LOOK LIKE?
glimpse()



HOW DOES EACH DATA LOOK LIKE?
glimpse()



HOW DOES EACH DATA LOOK LIKE?
glimpse()



MERGING DATA: 
join()



COMBINE THREE DATASET



HOW DOES MERGED DATA LOOK LIKE?



RENAMING VARIABLES: 
rename()



RENAME VARIABLES

← Variable names in the 
current dataset are too long 
to use – let’s clean them 



ASSIGN NEW NAMES!
Rename (“NEW”=”OLD”)



MODIFY VARIABLE BASED ON EXISTING 
VARIABLES: 

mutate()

In the dataset, we have “%white” 

Using this, we create a new variable: “%non-white” 



FIRST, WE DELETE UNNECESSARY VARIABLES

← To create nonwhite 
variable, we don’t need all race 
categories  (i.e., black, indian, 
asian, hawaiian, other race)



NOW, CREATE NEW VARIABLE: %NONWHITE



SUBSET DATA: 
select() & filter()



SELECT OBSERVATIONS

Pick these variables
● cty_code
● cty_name
● income
● pop
● age
● yr

& we don’t want to include 
missing cases – so we omit them!



COUNTING OBSERVATIONS: count()

# OF UNIQUE OBSERVATION: n_distinct() 



COUNTING OBSERVATIONS, BY GROUP



COUNTING DISTINCT OBSERVATIONS



SUMMARY STATS: 
group_by() and summarize()

REMOVING MISSING VALUES:
na.omit()

Collapse observations by a specified grouping



SUMMARY STATS, WITHOUT NA, BY GROUP

← By each year, we 
calculate the mean 
value of “%nonwhite”
without missing data



SORT/REORDER OBSERVATIONS: 
arrange()



SORTING OBSERVATIONS

cty_code: in descending order
yr: in ascending order



SORTING OBSERVATIONS

cty_code, yr: both in 
ascending order
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