Data Visualization



What can be [charted] at all can be [charted] clearly; and
whereof one cannot [chart] thereof one must be silent.
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Talk overview

 Guidelines for better data visualizations

A case study: using data visualization to help talk about how the
COVID-19 pandemic has affected the economy and housing
markets

« Exploratory visualizations versus visualizations to communicate



Data Visualization Guidelines



Five Guidelines from Jon Schwabish’s
Better Data Visualizations

Show the Data

Reduce the Clutter
Integrate Graphics and Text
Small Multiples

Start with Gray
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https://policyviz.com/2021/02/11/inside-better-data-visualizations-a-quide-for-scholars-researchers-and-wonks/



https://policyviz.com/2021/02/11/inside-better-data-visualizations-a-guide-for-scholars-researchers-and-wonks/

Using data visualization to help
talk about how the COVID-19
pandemic has affected the
economy and housing markets



Initial Jobless Claims as a % of Labor Force (seasonally adjusted)
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US economy contracts

US Real GDP in 2020 contracted the most since 1946
US Real GDP Growth
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@lenkiefer Source U.S. Bureau of Economic Analysis,
Table 1.1.2. Contributions to Percent Change in Real Gross Domestic Product
Annual data from 1930 to 2020
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Most of the decline in 2020 GDP was due to contraction
In personal consumption expenditures on services

Personal consumption expenditures on services
Contribution to Percent Change in Real Gross Domestic Product

o - N w »

ajel |enuue je abueyo jusdiad

[
-

“ l‘I]LI!‘IhII.|.I|I||II|||I||I|||I|II|‘|.I|I||..|||‘I\|II||IIIII“||||I|I!!‘§!..I|I|||

'
N

1932

'
w

2020

\
N

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

@lenkiefer Source U.S. Bureau of Economic Analysis,
Table 1.1.2. Contributions to Percent Change in Real Gross Domestic Product
Annual data from 1930 to 2020



US job growth decelerates
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US job growth returns to positive (barely) in January 2021

Monthly change in U.S. nonfarm employment (1000s, SA)
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@lenkiefer Source: U.S. Bureau of Labor Statistics, blue (red) ticks indicate months when job growth was positive (negative)



The US economy is down over 9 million payroll
Jobs since Feb 2020

Cumulative U.S. nonfarm payroll employment growth (1000s) in expansion/recession

labels indicate cumulative growth through end of expansion/recession
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How did the housing market
respond?



U.S. Home Purchase Mortgage Applications
52-week percent change in seasonally adjusted purchase mortgage applications index
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@lenkiefer Source: Mortgage Bankers Association, data through December 11, 2020
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U.S. Mortgage Purchase Activity Rebounds

Purchase Application Index (Mar 16, 1990 =100, not seasonally adjusted)
Gray lines all years 2001-2020
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@lenkiefer Source: Mortgage Bankers Association, data through December 04, 2020
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U.S. Mortgage Purchase Activity Rebounds
Purchase Application Index (Mar 16, 1990 =100, not seasonally adjusted) Gray lines all years 2001-2019
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lenkiefer Source: Mortgage Bankers Association, data through December 04, 2020
easonal autoregressive (1,1,0)(1,1,0)5, Blue ARIMA forecast (extrapolated from 2020-03-13), orange actuals from 2020-03-13 forward.
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U.S. Mortgage Purchase Activity Rebounds
Purchase Application Index (Mar 16, 1990 =100, not seasonally adjusted) Gray lines all years 2001-2019
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cumulative apps (log scale)
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Cumulative total home purchase mortgage appplications by year
dotted line ARIMA forecast for 2020 starting March 13
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U.S. housing completions (1968-2020)
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Tight home sales inventory
Number of US single-family homes available for sale, (1000s, NSA)
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@lenkiefer Source: National Association of Reallors, dotted line January 2021



House Price Growth (USA)

Jan 1975-Dec 2020

2 month growth (anmualizedrare) NS N
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House Price Growth by State

Jan 2018-Dec 2020

3-month growth (annualized rate) _
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Exploratory vs Explanatory



Mortgage rate trends
U.S. weekly average 30-year fixed mortgage rate (percent)

Jan-2013 Jan-2014 Jan-2015 Jan-2016 Jan-2017 Jan-2018 Jan-2019 Jan-2020
date (weekly)

@lenkiefer Source: Freddie Mac Primary Mortgage Market Survey through February 18, 2021
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Mortgage rates over 5 decades

U.S. Weekly Average 30-year fixed mortgage rate April 2, 1971 to December 10, 2020
Line weekly value, dark shaded area from decade average to weekly value
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@lenkiefer Source: Freddie Mac Primary Mortgage Market Survey
Estimated density over weekly values
Ticks at bottom weekly observations, dotted line value for December 10, 2020
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Distribution over weekly mortgage rates by year
Curves are densities fit to weekly observations for each year
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30-year fixed mortgage rate (%)

@lenkiefer Source: Freddie Mac Primary Mortgage Market Survey,
Dotted line at 2.71% average for week of December 10, 2020




Distribution over weekly mortgage rates by year
Curves are densities fit to weekly observations for each year, dots weekly values
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30-year fixed mortgage rate (%)
@lenkiefer Source: Freddie Mac Primary Mortgage Market Survey,
Dotted line at 2. erage for week of December 10, 2020




The shadow of higher mortgage rates looms over the housing market

Mortgage rates Trends
U.S. Weekly Average 30-year fixed mortgage rate (%)
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date (weekly)

lenkiefer Source: Freddie Mac Primary Mortgage Market Survey through February 25, 2021
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Get more Information



An excellent resource:

https://clauswilke.com/dataviz/

Fundamentals of Data Visualization

Claus O. Wilke

Welcome

This is the website for the book “Fundamentals of Data
Visualization,” published by O’Reilly Media, Inc. The website
contains the complete author manuscript before final copy-
editing and other quality control. If you would like to order an
official hardcopy or ebook, you can do so at various resellers,
including Amazon, Barnes and Noble, Google Play, or

Powells.

The book is meant as a guide to making visualizations that
accurately reflect the data, tell a story, and look professional.
It has grown out of my experience of working with students
and postdocs in my laboratory on thousands of data
visualizations. Over the years, | have noticed that the same
issues arise over and over. | have attempted to collect my
accumulated knowledge from these interactions in the form of
this book.

OREILLY

Fundamentals
of Data
Visualization

A Primer on Making Informative
and Compelling Figures

Claus O. Wilke



https://clauswilke.com/dataviz/

Better Data Visualizations: A Guide for
Scholars, Researchers, and Wonks
By: Jonathan Schwabish
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Learn about principles of visual perception
and data visualization best practices.

Expand your graphic literacy by learning
about more than 80 different visualization

types. A Guide for Scholars, Researchers, and Wonks

Learn how to define your audience and goals, @ @

and choose the chart, graph, or diagram that

best fits for your data. @
Jonathan Schwabish

https://policyviz.com/2021/02/11/inside-better-data-visualizations-a-quide-for-scholars-researchers-and-wonks/
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Find reproducible R code at lenkiefer.com, or follow me on Twitter and LinkedIn

Len Kiefer

# Hoe | en Kiefer

= Archive

& About Helping people understand the economy, housing and mortgage markets

£ Twitter

® Linkedin Visual Meditations on House Prices 2020 Edition

GitHub £ 2020/11/30
W dataviz / house prices / R

i VISUAL MEDITATIONS are the analysis of repeated graphs of the same data with variations on a graphical
Blackburn theme. When altering the mapping of data to aesthetics sometimes interesting patterns emerge. | find it a useful
practice. | made a series of these a few years ago with different charts. The chart images have been lost to past
blog migrations, but the code should still work. In this post, | want to consider several alternative ways to

visualize house prices.

Read more »

New Research Paper Inequality During the COVID-19 Pandemic The
Case of Savings from Mortgage Refinancing

f 2020/11/23

W economy / mortgage / presentation / housing

For several months now, I've been working on a new research paper with Sumit Agarwal, Souphala

Chomsisengphet, Hua Kiefer, and Paolina Medina studying refinance activity this year. When we started the

<  ~ LenKiefer il

17.2K Tweets

(" Edit profile )

~ Len Kiefer 1

@Ienkiefer

Deputy Chief Economist at Freddie Mac. | help people understand the economy,
housing, mortgage markets.

@© Falls Church, Virginia (& lenkiefer.com [F) Joined December 2014

780 Following  14.8K Followers
Tweets Tweets & replies Media Likes

¥ Pinned Tweet

= = A Len Kiefer ul @lenkiefer - Apr 20

| have made a place to share some favorite data visualizations.
Will update and add more as we go
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Estimated density over weekdy values
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Updated Favorite Data Visualizations
A place for us to find updated versions of favorite data visualizations
& lenkiefer.com

m Q search

' Leonard Kiefer
Deputy Chief Economist at Freddie Mac

Activity

3,628 followers
Chart for today: Though home prices have
been increasing rapidly, so far falling...

Leonard shared this
2 Reactions

possibly, hard to say for sure as we are in
| totally uncharted territory with COVID. if...

Leonard replied to a comment



