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Disclaimer

The opinions expressed in this talk are solely the authors, and do not represent
the views of the U.S. Census Bureau, the American Economic Association, or any

of the funding agencies.



Goals of my talk



What is the state of
reproducibility and transparency
In academic economics?



What are the benefits of
reproducibility and
transparency??



Increasing broad consensus in
academia



What are the implications for
statistical agencies?



Reproducibility In
Economics




AEA Journals

American Economic Review American Economic Review: Insights

( The American Economic Review is a
l general-interest economics journal. tier, general-interest e
= Established in 1911, the AER is among — journal publishing papers of the same
Wé\x the nati oldest and most resy d quality and importance as those in the
scholarly journals in ec mics. AER, but devoted to publishing papers
with important insights that can be conveyed
succinctly.

Journal of Economic Literature Journal of Economic Perspectives

( The Journal of Economic Literature The Journal of Economic Perspectives
'4
——

(JEL), first published in 1969, is (JEP) fills the gap between the general

— —
b—— d ned to help economists keep = nter nd academic economic
W(;\\ abreast of and synthesize the vast flow WJ\ journals.
» »

of literature.

American Economic Journal: Applied American Economic Journal: Economic
Economics

American Economic Journal: Appli American Economic Journal: Economic

publishes pa covering a Policy publishes paper ering a
range of topics in applied e range of topics, the common theme

with a focus on empirical being the role of economic policy in

microeconomic issues. economic outcomes.

American Economic Journal: American Economic Journal:
Macroeconomics Microeconomics

American Economic Journal: 0 American Economic Journal:
Macroeconomics focuses on studies of (4 Microeconomics publishes papers
aggregate fluctuations and growth, 1

—

— . . .
P focu r on microeconomic theo
~

WIZ

and the role of policy in that context. rial organizatio

0eCONOMIc as

international trade, tical economy, and finance.




What is a replication package?
e AEA Data and Code Availability policy

e Data and Code Availability Standard

e AEA Data and Code Repository


https://www.aeaweb.org/journals/data/data-code-policy
https://datacodestandard.org/
https://www.openicpsr.org/openicpsr/search/aea/studies

AEA policy
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Data and Code Availability Policy

Itis the policy of the American Economic Association to publish papers only if the data and code used in the
analysis are clearly and precisely documented and access to the data and code is nonexclusive to the authors.

Authors of accepted papers that contain empirical work, simulations, or experimental work must provide, prior to
acceptance, information about the data, programs, and other details of the computations sufficient to permit
replication, as well as information about access to data and programs.

The Editor should be notified at the time of submission if access to the data used in a paper is restricted or limited or if, for
some other reason, the requirements above cannot be met.

If data or programs cannot be published in an openly accessible trusted data repository, authors must commit to
preserving data and code for a period of no less than five years following publication of the manuscript and to providing
reasonable assistance to requests for clarification and replication.




Tenets of the Policy

MTransparency
MCompleteness
JPreservation




Transparency
* Provenance of the m

* Processing of the data, from raw data to results (code)

It is the policy of the American Economic Association
to publish papers only if the [sElE] used in the
EWSISEEIEEIclearly and precisely documentedig]gle
accessielNeEI:I-[gleNdele [N NClearly and precisel
WLl delel and is non-exclusive to the authors.




Completeness

e All data needs to be identified and and access
described

e All code needs to be described and provided

Authors ... must provide, prior to acceptance, the
data, programs, and other detailsfelltal:
computations Juijldl4)s to permit replication




Preservation

e All data needs to be preserved for future replicators

= |deally, within the replication package, subject to
ToU, for convenience

MOl -Mls:Rtrusted repositor



Preservation

e Code must be in a trusted repository

= Usually, within the replication package

= Websites, Github, are
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Modern preservation

@ P E N I c Ps R Find Data Share Data Repositories

Find Data Data and Code for: "Indirect Savings from Public Procurement Centralization" ' Indirect-Effects-Centralization-main

Data and Code for: "Indirect Savings from Public Procurement Centralization"

Principal Investigator(s): @ Clarissa Lotti, Lear; Arieda Mugo, Central European University; Giancarlo Spagnolo, Site - Stockholm School of Economics; Tommaso Valletti, AMERICAN

Imperial College London ECONOMIC

Version: @ V1
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Side note: Government

e Data are often confidential
= Are they preservea? (m, otherwise)

= Are they accessible to others? ((3iirIem\\[e)e etC.)
e Code is sometimes deemed “confidential”

= \We will return to this topic!



Exceptions to the Policy

None



... there is a grey zone:

e \When data do not belong to researcher, no control
over preservation, access!

e Sometimes, ToU prevent researcher from revealing
metadata (name of company, location)



Transparency again

e However:
= No exception for need to access (own and
other)

= No exception for need to fully [ef&]dgleIs processing
(possibly with redacted code)



Enforcement of the
AEA Policy




Reproducibility?



Reproducibility

“Reproducibility” refers to the ability of a researcher
to duplicate the results of a prior study using the
same materials and procedures as were used by the

original investigator.”



Testing for ...

.
HMCompleteness

iglgel¥lxglreproducibilit



Criteria: Transparency?

e Can a reasonable person understand the description
sjiacquisition of datajlgfe via code?



Criteria: Completeness?

e Do the provided materials allow to reproduce all the

m and in the paper?




Who is the target person?

Student replicators



®
Who is the target person?
Over the past 6 years, over e B 27
students have been i —

involved in verifying these articles.

LDI
REPLICATION
LAB

e Economics, biostatistics, sociology

e Typically recruited in sophomore or
junior year, but will consider
freshmen through master’s students




Who is the target person?

o m (in 4 years, between prepping 2 new courses, an
R&R, a new child, and tenure coming up in 2 years)

° m (in 4 years, because you are... see above)

e Your who will cite you (in 4-10 years,
who may want to extend or replicate your study, but

won't if it is too complex)



Tracing inputs from
outputs




Credibility
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Loss in the Time of Cholera: Long-Run Impact of a
Disease Epidemic on the Urban Landscape’

By Armiea Asepys, BErics Fievn, anm Ronrper Gonzaiez®

How do geographically concemrated income shooks influence the
[omg-nm spatiol distritafon of poverty within a ciry? We eummine
The il o lawsiag prices of a cloleni epidesiie in ame melik-
Irartod of minereenth contury Londor. Ten years after the eplademic,
housing prices are significoatly bvwer just inside the calciment
wren of e wiler pampe that rrananited e divease, Moreover, dif-
_|-rl"l'l‘||'l'|. im howsing ICEE eFSLLT T .'I'I.-_I‘:'II'.Il.lur.lI:e 16 years. We
mke sense af these patferns by brilding a model of o rental market
winh Frictions @i wirich e lenenis £0erm o sepmtee edemelily or
their nrighbors, This showcases how a fecally conoemraed
shock can persistently chamge te denant composition af @ Bleok
|JEL D62, (18, K21, R31)
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Can disease exerl o permmanent effect on the peography of urban poveny™ Whale
it is well undersiood that illness s mpovernshing, because health shocks have no
darect impact on infrastmoctare or land, it is sot obvious that epidemics which affect
a small number of residents would leave an economic footprint on a city. As the
quinie shove illusiraies, & commson presumpiion is thai resideniial migration will pre-
serve the spatial distribution of incomss in the long run., erasing such shocks from the
AR oveEr Time Im this manmer, whosymcratic income hocks o houscholds shoulkd
ol lead 1o lasting pockets of poverty i a ey, Yel, i reahity, spalal discosliniles
in urhan land values are Frequemtly observed and do not always appear related o
dascrete changes in local amendlies.

We examing this question in the comext of a cholern epidemic that hit o single
urhian parish of London in 1834, Over the course of one maonth, 660 residemis living

https://doi.org/10.1257/aer.20190759




‘name's. of the primary occupant at each address

Land Registry. 2014. “Price Paid Data.” httpz//bit.ly/lHNQAIA (accessed December 19, 2014). in 1963. Hence, for the years 1995-2013 we

” the Land Registry of England (Land Registry
rty address as well as the sale price and date of
- prices of all properties rented within the Soho area
2015 from the LonRes data archives, the primary
. London and only available to verified real estate

3, we obtain house value estimates from Zoopla,
site.'> We digitized all valuations and addresses
sses above by matching them to housing maps
historic records) or using Google’s geocoder tool

The impaic? o homirdg prices of o cholend epiaesine In ome melel-
Irartod of minereenth contury Londor. Ten years after the eplademic,
housing prices are significoatly lower fust inside the calciment
wren of e wiler pampe that rrananited e divease, Moreover, dif-
P L T ren i

( for current house records).
To assess the spatial distribution of cholera deaths, we map the total number of
dacthe ko bho imatbha Cholars Toomic: Comminaa'e 1952 oo holera Inquiry
of a scientific

chaplain

residences

discase that

Quartenly Journal of Economics 1253 (1): | 21 julting map,
Cholera Inquiry Committee. 1855. Report on the Cholera Outbreak in the Parish of St. James, West- :':::2:;;:
minster. during the Autumn of 1854. London: J. Churchill. hich records

[ individuals

from maps
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Do-files, input Data, and Output Figures and Tables

NOTE: Master do-file (Master.do) provides all Tables and Figures

Do-file Input datasets Qutput
Table_summary_stats.do houses_1853 final.dta Table 1
Table B1
Table deaths.do Merged 1853 1864 data.dta Table 2
Table_main_results.do Merged 1853 1864 data.dta Table 3
Merged 1846 1894 data.dta
houses 1936 _final.dta
Table_moved.do Merged 1853 1864 data.dta Table 4
Table_migration.do Merged 1853 1864 data.dta Table 5
Table census.do Data census.dta Table 6
Table_Booth_data.do final_booth_RG.dta Table 7
Table_current_results.do houses_current_final.dta Table 8
current rentals final.dta
Fig_RD_plots.do Merged 1853 1864 data.dta Figure 2
TG BT LUy Ao UGAD. LG g
houses 1936 final.dta Figure B1
Data census.dta Figure B2
final_booth RG.dta Figure B3
houses_current_final.dta Figure B4
current_rentals_final.dta Figure BS
Fig_variance_grid.do grid_house_final Figure 4
Table_fuzzy iv.do Merged 1853 1864 data.dta Table B2

Data and Code for: Loss in the Time of Cholera: Long-run
Impact of a Disease Epidemic on the Urban Landscape

Principal Investigator(s): @ Attila Ambrus, Duke University; Erica Field, Duke
University; Robert Gonzalez, University of South Carolina
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Data and Code for: Loss in the Time of Cholera: Long-run
Impact of a Disease Epide

Principal Investigator(s): © Attila Ambrus, Duke Urlive
University; Robert Gonzalez, University of South Carolin:
Vasclan: @10 Name © File Type &
Do-files, input Data, and Output Figures and Tables licat
application/
NOTE: Master do-file (Master.do) provides all Tables and Figures il Data_census.dta PP
Do-file Input datasets o
Table_summary_stats.do houses_1853 final.dta {l Merged 1846 1894 data.dta application,
Table deaths.do Merged 1853 1864 data.dta
Table_main_results.do Merged 1853 1864 data.dta application
Merged 1846 1894 data.dta
houses 1936 _final.dta
Table_moved.do Merged 1853 1864 data.dta Name O File N
Table_migration.do Merged 1853 1864 data.dta i — plication/
Table census.do Data census.dta & mccrary-s-ado
Table_Booth_data.do final_booth_RG.dta . — tial HAC
Table_current_results.do houses_current_final.dta Table 8 ¥ spatial_tAL
current rentals final.dta ) T
Fig_ RD_plots.do Merged 1853 1864 data.dta | Figure 2 i} Fig RD plots.do
Vierged Sy
houses 1936 final.dta Flgure Bl i Fig_bandwidth_sensitivity.do text/x-
Data census.dta Figure B2 l_
final_booth RG.dta Figure B3
houses_current_final.dta Figure B4 {} Fig_pre-trends.do —
current_rentals_final.dta Figure BS
Fig_variance_grid.do grid_house_final Figure 4 .
= = = de th tch t f
Table_fuzzy_iv.do Merged_1853_1864_data.dta Table B2 I:;'Igtiwe‘: f: etfnTln'jmrjri nagr? ;g
ons in which poor tenants
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Do-files, i Figure Bl: Covariate RD Plots (1853)
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NOTE: Ma Figure B3: RD Plots for Residential Mobility Outcome
* Figure : RD Plots for House Occupancy Outcomes
Do-file Figure B5: RD Plots fo licati )
Table_su K e Hata.dta dpplication/
Table de clear all
Table mi set more off : : f
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Table_mi ) plication/
Tabl * Figure 2a, 2b: Cholera Deaths and BSP Boundary )
able ce T —
Table B * RD Program ' [l
Table_cu capture program drop myrdplot
program define myrdplot text/x-
Fig_RD_j args outcome
* large sample tivity.do text/x-}
local width = 28 -
local hwidth = 18
local limit = 180 - “width' text/x-
local gr limit = "limit"+ width’
Fig_varia local gr width = “gr_limit'/4 o TR :
= : = de the catchment area of
Table_fuzzy_iv.do Merged_1853_1864_data.dta | Table B2 . :
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Reproducibility

Find Data Data and Code for: Loss in the Time of Cholera: Long-run Impact of a Disease Epidemic on the Urban Landscape

Data and Code for: Loss in the Time of Cholera: Long-run Impact of a Disease Epidemic on the Urban

Landscape

Principal Investigator{s): @& Attila Ambrus, Duke University; Erica Field, Duke University; Robert Gonzalez, University of South
Carolina

Version: @ V2

Version Title: @ Corrected author information

Name O Flle Type B slze @ Last Modifled ©

@ zer_replication 05M02/2019 02:23:PM

- application/pdf 587 KB DB/21/2019 10:47:AM

. README.pdi

-

Project Cltation:

Ambrus, Attila, Field, Erica, and Gonzalez, Robert. Data and Code for: Loss in the Time of Cholera: Long-run Impact of a Disease
Epidemic on the Urban Landscape. Nashwville, TM: American Economic Association [publisher], 2020. Ann Arbor, MI: Inter-
university Consortium for Political and Social Research [distributor], 2020-01-31. https-//doi.orgf10.3886/E111523v2

Project Description

summary: B How do geopraphically concentrated income shocks influence the long-run spatial distribution of poverty within a
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Reproducibility In
Economics and
beyond



Social Science Data Editors DCAS README  Guidance  Contact

Social Science
Data Editors

Data and Code Availability Standard )C ] i S

JCAS The Data and Code Availability Standard (DCAS) is a standard for sharing research code
and data, endorsed by leading journals in social sciences. See https://datacodestandard.org/ for
more information.

DOl | 10.5281/zenodo. 7436134




Data Editors

American Economic Association (8)
Econometric Society (3)

Canadian Journal of Economics (1)
Royal Economic Society (2)

Western Economic Association
International (1)

European Economic Association (1)

Review of Economic Studies (1)

ournal of the European Economic
Associationf§d

ournal of Political Economy[€))

Data and Code Availability Standard

Journals

The following journals endorse the Data and Code Availability Standard.

1. American Economic Journal: Applied Economics W @

2. American Economic Journal: Economic Policy W @

3. American Economic Journal: Macroeconomics W @
Journal: Microeconomics W @



https://www.aeaweb.org/journals/
https://www.econometricsociety.org/
https://www.economics.ca/cje-home
https://res.org.uk/journals/
https://weai.org/view/EI-Journal-Policies
https://weai.org/view/EI-Journal-Policies
http://www.eeassoc.org/journal
https://www.restud.com/
https://academic.oup.com/jeea
https://academic.oup.com/jeea
https://www.journals.uchicago.edu/journals/jpe/about

Common policies

https://social-science-data-editors.github.io/

Data and Code Ava

Data Availability
Statement

Raw data

Analysis data

Format

Metadata

Citation

lability Standarc Journals

Data Availability Statement is provided with detailed enough

an replicate the
ata, including any limitatior
the expected monetary and time cost of data acce

information such that an ind
steps needed to acce

Raw data used in the research (primary data collected by the author
and secondary data not otherwis ailable) is made publicly
sible. Exceptions are explained under Rule 1.

data is provided as part of the replication package unl hey
can be fully reproduced from accessible data within a reasonable time
frame. Exceptions are explained under Rule 1.
The data files are provided in any format compatible with commonly
used statistical pe > or software. Some journals require data files

in open, non-proprietary formats.

and their allowed values are publicly

All data used in the paper are cited.

Social Science
Data Editors

A template
README for social
science replication
packages.

The template README provided on this
in a form that follows best

Template README and Guidance

INSTRUCTIONS: This README suggests structure and content that have been
approved by various journals, see It is available

L (, and PDF. In proctice, there are many variations and
complications, and authors should feel free to odapt to their needs. All
Instructions can (should) be removed from the final README (in Markdown,
remove lines starting with > Please ensure that a PDF is
submitted in addition to the chosen native format.

Overview

INSTRUCTIONS: The typical README in s Jjournals serves the
burpose of guiding a reader through the available material and o route to
replicating the results in the research paper. Start by providing o brief
overview of the availuble material and o brief guide as to how to proceed
from beginning to end.

mple: The in this replication pai
from the three data sources [Ruggles et
2016) using Stata and Juli
the data for the 15 figures and 3 tab
expect the code to run for about 14 hours.

Data Availability and Provenance Statements

INSTRUCTIONS: Every README should contain a description of the origin
(provenance), location and occessibility (dota availability) of the data used in
the article. These descriptions are generally referred to as "Data Availability

o 4 s



https://social-science-data-editors.github.io/

Elsewhere: Political Science
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Elsewhere: Sociology
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Trust iIn Government
Statistics



United Nations
-undamental Principles of Official Statistics, m:

Accountability and TransparencygieRt:ldliie=]=x:
correct interpretation of the data, the statistical
agencies are to present information according to
scientific standards on the sources, methods and
procedures of the statistics -




National Academies

PrinciEIes and Practices for a Federal Statistical Agency,

Credibility among Data Users A federal statistical
agency must have credibility with those who use its

data and information °




OMB

“... flow of objective, statistics to support the
decisions of individuals, households, governments,
businesses, and other organizations.”



OMB

Statistical Policy Directive No. 1, 4.

“Any ILISXORGIN in the integrity of the Federal
statistical system and its products could lessen

respondent cooperation with Federal statistical surveys,
decrease the quality of statistical system products, and
foster uncertainty about the validity of measures our
Nation uses to monitor and assess its performance and
progress.”



Agency efforts

U.S. Census Bureau

Trust & Safety Team

The U.S. Census Bureau's Trust & Safety Team protected
the 2020 Census from misinformation and
disinformation. Its No. 1 job was to ensure the 2020
Census was safe and easy.

We continue to watch for misinformation being shared online, and we work to
share facts instead to help support communications around the Census Bureau's
commitment to data quality and transparency around these efforts. The team’s
role has expanded to also support the American Community Survey (ACS), the
Economic Census, and other Census Bureau programs and data products.

U.S. Census Trust and Safety
Center


https://www.census.gov/about/trust-and-safety.html

Agency efforts

Wt - N 1 8 e z =
- \“\ Collaborating Across Government to Respond to Emerging Issues

Responding to the Pandemic with Trusted Economic Analysis with Trusted Economic Information

In Fiscal Year (FY) 2020, the nation faced one of its greatest challenges that impacted nearly every facet of Each year, ERS releases widely cited reports on familiar topics, such as food security and farm income, that
S N help everyone from policymakers to consumers make better decisions related to agriculture and food.

day-to-day life. As the coronavirus pandemic spread to nearly every country in the world, agricultural and However, ERS also has another important role within USDA and the Federal government that often goes
manufacturing supply chains experienced dramatic challenges. Stay-at-home orders became common unseen.
changing many people's eating habits, from where they bought and consumed their food, to how much it cost,

and whether they had enough to eat.

ERS Annual Report 2021
ERS Annual Report 2020



Joint Statement

Joint Statement on Commitment to Statement of Cmmitment to St ety

by Principal Statistical Agencies

Scientific Integrity and Transparency

businesses, households, and other organizations. Any loss of trust in the integrity of the Federal
statistical system and its products can foster uncertainty about the validity of measures our Nation uses
to monitor and assess performance and progress.

. ° . M Federal statistical agencies (or units) whose principal function is the collection, analysis, and
° a e e r a S a I S I C a dissemination of information for statistical purposes have set for themselves a high standard of scientific

integrity. The following agencies are designated as “principal statistical agencies'” —

S all e A Bureau of Economic Analysis (Commerce Department)
a ge n Cy l I l u S aVe C re I I I y WI Bureau of Justice Statistics (Justice Department)
Bureau of Labor Statistics (Labor Department)
Bureau of Transportation Statistics (Transportation Department)
M Census Bureau (Commerce Department)
t O S e W O u S e I t S a ta a n Economic Research Service (Agriculture Department)
Energy Information Administration (Energy Department)
National Agricultural Statistics Service (Agriculture Department)
National Center for Education Statistics (Education Department)

. .
.

I l l fo r l I l a t I O l l National Center for Health Statistics (Health and Human Services Department)
I

National Center for Science and Engineering Statistics (National Science Foundation)
Office of Research, Evaluation, and Statistics (Social Security Administration)
Statistics of Income Division (Treasury Department)

. . a Federal statistical
agency must have the trust of those Joint>Statement
whose information it obtains;


https://www.census.gov/content/dam/Census/about/about-the-bureau/policies_and_notices/scientificintegrity/Scientific_Integrity_Statement_of_the_Principal_Statistical_Agencies.pdf
https://www.census.gov/content/dam/Census/about/about-the-bureau/policies_and_notices/scientificintegrity/Scientific_Integrity_Statement_of_the_Principal_Statistical_Agencies.pdf

Waning trust

Pew Research

Younger Democrats more likely than
older Democrats to say government
intentionally withholds information

Dem/ Rep/ Total
Lean Dem Lean Rep

Total G0 e & 84

Ages 18-34
3549
50-64

G5+

FEW RESEARCH CENTER

Democrats on withholding data

Republicans now more
likely to say government
withholds information

Rep,/
Lean Rep _

Dem,’
Lean Dem

Dec 2018 May 2022

PEW RESEARCH CENTER

Republicans on withholding data


https://www.pewresearch.org/politics/2022/06/06/2-public-views-about-the-federal-government/

Computational Reproducibility
and Official Statistics

Agencies do provide

detailed information on

e Surveys

e Administrative data




Computational Reproducibility
and Official Statistics

SiAvailability of

“computing
instructions’f

. for cleaning,
aggregation, imputation

o Including for /AYd[XY1]¢-
avoidance




Computational Reproducibility
and Official Statistics

But: Availability of [{2IE]I[=F

e Of released data - ability O @Q

to reproduce
downstream uses

%o &S%'V&L Shibshes

e Of source data - ability to
reproduce released data




The analogy




The analogy




The analogy




Some principles
from the academic
world

Which are starting to be infused into the federal system



FAIR Principles
FAIR: FORCE

E. l I | The Future of Research Communications and e-Scholarship

® mcce SSi b | e FORCE11 Groups

ABOUT ~ COMMUNITY ~ CODE OF CON

o Jntergperable THE FAIR DATA PRINCIPLES

° Eeusa ble JOIN IN THE DISCUSSION - LEA

FAIR Data Principles

Preamble

One of the grand challenges of data-intensi



Data Citation Principles

Il lnElGCRidfindablel

D(C!

FORCE

The Future of Co p-Scholars

als Englis

ABOUT ~ COMMUNITY ~ CODEOFCONDUCT GROUPS RESOURCES ~ NEWS+BLOGS » EVENTS » PUBLIC

1. Importance

Data should be considered legitimate, citable products of research. Data d
should be accorded the same importance in the scholarly record as citatig

research objects, such as publications[1].

2. Credit and Attribution

Data citations should facilitate giving scholarly credit and normative and [
attribution to all contributors to the data, recognizing that a single style o

of attribution may not be applicable to all data[2].

3. Evidence

In scholarly literature, whenever and wherever a claim relies upon data, ths
corresponding data should be cited[3].

4. Unique Identification

A data citation should include a persistent method for identification that i
actionable, globally unique, and widely used by a community[4].

5. Access

Data citations should facilitate access to the data themselves and to such

metadata, documentation, code, and other materials, as are necessary for

humans and machines to make informed use of the referenced data[5].

Data Citation I—‘riﬂcipfes



An example from
ERS

USDA Economic Research Service

"_" U.S. DEPARTMENT OF AGRICULTURE

Economic

Research Characterizing Rugged Terrain In
e the United States

Economic
Research
Report
Number 322

Elizabeth A. Dobis, John Cromartie, Ryan Williams,
August 2023 and Kyle Reed




Website

BE An official website of the United States government Here's how you know

USDA Economic Research Service About ERS CareersatERS FAQs Contact Us
———

s U.s. DEPARTMENT OF AGRICULTURE |:n

Home Topics -~ Data Products - Publications - Newsroom - Calendar -~ Amber Waves Magazine -

Home = Data Products = Area and Road Ruggedness Scales

Area and Road Ruggedness
Scales

CI I'J"E r I'JI | EIN"JI
Documentation

Descriptions and Maps

Related Topics

Irrigation & Water Use

Website

Area and Road Ruggedness Scales

The USDA, Economic Research Service's (ERS) Area and Road Ruggedness Scales data product provides
measures of topographic variation, or "ruggedness,” for census tracts across 50 States and Washington, DC.
Building on USDA, ERS's longstanding work on geographic classifications, the data product serves as a
resource for researchers, Federal agencies, policymakers, and practitioners working to better understand and
address issues of rural development and demographic change, as well as individual and community well-being.
To our knowledge, these are the first ruggedness measures with full nationwide coverage for the United States
and the first to provide a roads-only version to help study the impact of rugged terrain on travel by car.

Data Training Webinar: Area and Road Ruggedness Scales
In this webinar, ERS Regional Economist Elizabeth Dobis and Senior Geographer John Cromartie provide an
overview of the data available from the Area and Road Ruggedness Scales data product, highlight its uses, and




Sources

Data Sources

The ARS and RRS are calculated using two data sources. The first is the 7.5 arc-second resolution, Global
Multi-resolution Terrain Elevation Data 2010 (GMTED2010) from U.S. Department of the Interior, U.S. Geological
Survey and U.S. Department of Defense, Mational Geospatial-Intelligence Agency. The second is the vintage
2010 census tract TIGER (Topographically Integrated Geographic Encoding and Referencing)/Line boundary

files from the U.S. Department of Commerce, Bureau of the Census. Additionally, ESRI's ArcGIS StreetMap
Premium 2021, North American Q3 road network data were used when creating the RRS. All road types in the
dataset were used, including highways, arterial, collector, local, and semi-private roads. Finally, population,
population density, land area, and rurality data for vintage 2010 census tracts are from USDA, ERS's Rural-
Urban Commuting Area Codes data product.

High-level description of sources



Sources

U.S. Bureau of the Census, U.S. Department of Commerce. (2012). 2010 census tvact TIGER (Tapographically

A S RN LS ~ N LA N YT & .
='"""'"',:-':T-'lll't'-:'|' I.:t'-'.-':_:-’.'?,l'-‘-”.rl. LRI dra heferem .’-'.'Ef_.'.- T rne sing ,“-"I'Il'rl't'_
a = & e o e

Sources are cited!



Methods

Methods

Creating the Area Ruggedness Scale (ARS) and Road Ruggedness Scale (RRS) was a three-step process.

Step 1: Computing a Grid Cell Terrain Ruggedness Index
The ruggedness measures are based on the Terrain Ruggedness Index (TRI) developed by the Riley et al. (1999)

article, A Terrain Ruggedness Index that Quantifies Topographic Heterogeneity. The TRl is calculated using
data from a digital elevation model (DEM), a detailed representation of the Earth's terrain at the scale of small,

regularly spaced grid cells. A TRI value is computed for each grid cell by calculating "the sum change in
elevation between [the given] grid cell and its eight neighbor cells,” as illustrated below. Lower values indicate
less change in elevation within the 3-by 3-grid-cell neighborhood, and higher values indicate areas with higher
elevation differences.

Two sets of TRI values were calculated using grid cells that average 0.15 square miles in size, one including all
territory (the Area TRI) and one including just those grid cells containing roads (the Road TRI). For the Area TRI,
ruggedness values were calculated for all 263 million grid cells covering the United States. For the Roads TR,

High-level description of methods, but no (obvious) code



Methods

Esri. (2021). AreGIS StreetMap preminum (North America 2021 Release 3) [Data set]. Esri.

Evans, ].5., & Murphy, M.A. (2021, May 14). Spatial analysis and modelling utilities, version 1.3-7. CF

Package spatialEco.

Some methods - R code - is cited



Own citation?

Recommended Citation

UU.S. Department of Agriculture, Economic Research Service. Area and Road Ruggedness Scales, September
2023.

Own citation does not include a URL



Findability?

OPEN GOVERNMENT CONTACT

DATA CATALOG #& Datasets [JROINEUIREIS

Order by:
ruggedness Popular

For a list o

Filter by location

90 datasets found for "ruggedness”

Grizzly Bear Space Use in the US Northern Rocky Mountains (ver. 3.0,

ecution and habitat loss caused
dmately 50,000 individuals to

Seafloor character--Offshore of Pacifica, California
Topics

Depariment of the Interior — This part of DS 781 p s the seafloor-character mag
of Pacifica, California. The raster data file is include FC_OffshorePacifica.zip,

Con Lo |

Data.gov is not great

Organizations
Department of the Interic

US Agency for... - €))

Department of Energ

Mational... - 0

Mational O

nTop

.S, Environmental... - 0

Publishers

data

Haon

Bureaus

Linited




Findability?

Google

* Last updated * Download format

2 datasets found

ERS-1 LEVELO
cmr.earthdata.nasa.gov

datasets.ai
+3mare

ERS-2_LEVELO

cmr.earthdata.nasa.gov

data.nasa.gov
+2more

Not seeing a result you expected?
Learn how you can add new
datasets to our index.

Q ru

Croissant * Usage rights * Top!

ERS-1_LEVELO
ERS-1_LO_1

S OIEEIE [ cmrearthdata.nasa.

Dataset updated

Apr 6,

Time period covered

Aug 8, 19917 - Sep 29,1997

Area covered
Earth

Description

ERS-1 Standard Beam Level 0 Frame

Google Dataset Search is worse

Not even close.



Repeatability of downloads?

URL is
https://ers.usda.gov/webdocs/DataFiles/107356/Ruggedne

e \WWhat will the 2020 tract-based data URL look like?



Reproducibility?
e Most of the data inputs seem to be public data, or

commercially available (ESRI)

e |f the code were provided, others should be able to
reproduce the analysis



Opening up
technical
possibilities



How can we know that a data
source is reliably obtained?



Consider the case of Gino

€lhe New York Times Account v

T

The Harvard Professor

and the Bloggers

When Francesca Gino, a rising academic star, was accused of

falsifying data — about how to stop dishonesty — it didn’t just : - e
torch her career. It inflamed a crisis in behavioral science. ' n

Francesca Gino




The case of Gino

e Francesca Gino was a tenured professor at Harvard
Business School, writing on honesty (!)



The case of Gino

e Several articles were investigated by third parties

(Data Colada, in particular ?), and found to be
problematic

N

—

Thinking about evidence, and vice versa

HOME TABLE OF CONTENTS FEEDBACK POLICY ABOUT

GET C(




The case of Gino

e At least one of them had manipulated data [a\BR3 it
had been collected, [:]3g0J3 it had been analyzed.

How The Moral Impurity Data Were Altered

In the Promotion Condition Average 'Moral Impurity' Rating For Each Participant

Gino, Kouchaki, & Casciaro (2020) -- Study 3a (Posted Data)
Participant 200’s Very Impure - 7 :
7th moral impurity rating
Impurel Impure2 Impure3 Impure4 Impure5 Impure6 Impure7 was decreased by 3
0 0 0 0
-2 -2 -2
-3 -5
-3 -5
-4
0
-2
0
4
0
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All of Participant 538’s
moral impurity ratings were

s Results of manipulation

Data manipulation



Generic survey processing




Generic survey processing




Requiring transparency in
academia




Verifying transparency in
academia




Verification by journals

. (publication of materials) provides
transparency

. (running the analysis again -

computational reproducibility) compensates for
mistrusdlabsence of trust




Which journals again

e American Economic Association (8)

e Econometric Society (3)

e Canadian Journal of Economics (1)

e Royal Economic Society (2)

e \Western Economic Association International (1)

e European Economic Association (1)

e Review of Economic Studies (1)

e Journal of the European Economic Association (1)
e Journal of Political Economy (3)

e American Journal of Political Science (1)

e American Political Science Review (1)


https://www.aeaweb.org/journals/
https://www.econometricsociety.org/
https://www.economics.ca/cje-home
https://res.org.uk/journals/
https://weai.org/view/EI-Journal-Policies
http://www.eeassoc.org/journal
https://www.restud.com/
https://academic.oup.com/jeea
https://www.journals.uchicago.edu/journals/jpe/about
https://onlinelibrary.wiley.com/page/journal/15405907/
https://www.cambridge.org/core/journals/american-political-science-review

Verification by others

e Pre-publication: cascad e Post-publication: Data
Colada, Institute for
Replication

V'cascad

Vcascad

the first certification
agency for scientific
code & data

™
LdJd

INSTITUTE for

REPLICATION

Home About Metadata Replication Games Reports Blog

Improving the Credibility
of Scientific Research

At 14R, we work closely with researchers to systematically
reproduce and replicate research findings published in

Ca S Ca d leading academic journals to encourage transparency

and improve trust in social science research.

Start Replicating

14R


https://www.cascad.tech/
https://datacolada.org/
https://datacolada.org/
https://i4replication.org/
https://i4replication.org/

Verification by institutions
e World Bank'®

@ THE WORLD BANK  Reproducible Research Repository
1BRD - 1DA

Home Repository Collections About

Reproducible Research Repository

Search in 295 packages

Keywords...

Search

i= Browse Catalog

Getting started

The Reproducible Research Repository is a one-stop shop for reproducibility packages associated with World Bank research. The catalogued packages

provide the analytical scripts, documentation, and, where possible, the data needed to reproduce the results in the associated paper. Read more

World Bank RRR


https://www.worldbank.org/en/research/brief/data-reproducibility-policy

Taking it a step further




Taking it a step further

e Has been discussed by authors behind Data Colada

e Survey tool provider (Qualtrics, etc.) exports data,
posts checksum

e Survey tool provider exports data only to institution
directly into trusted repository, researchers obtain
data from there (with privacy protections)



Does not prevent all fraud

Toronto researcher loses  MIT student makes up firm
Ph.D. data

Exclusive: Psychology researcher
loses PhD after allegedly using
husband in study and making up
data

F X in © 3@ @

MIT disavows doctoral student
paper on Al’s productivity
benefits

A psychology researcher already un-
der fire for several questionable

studies has had her PhD revoked by a _

university tribunal that found it ‘

likely she fabricated data in her the- . M IT case
sis.

Ping Dong, who was a doctoral stu-
dent at the University of Toronto
from 2012 to 2017, had already

earned retractions for two papers Ping Dong



https://retractionwatch.com/2024/04/26/psychology-researcher-loses-phd-after-allegedly-using-husband-in-study-and-making-up-data/
https://retractionwatch.com/2024/04/26/psychology-researcher-loses-phd-after-allegedly-using-husband-in-study-and-making-up-data/
https://economics.mit.edu/news/assuring-accurate-research-record
https://economics.mit.edu/news/assuring-accurate-research-record

Can Assurances be created for
Statistical Agencies?

Data
publication




Challenges for statistical
agencies

e Documenting full transparency is hard

e Complex and legacy survey tools make the process
harder

* Presence of (legitimate!) manual edits is an issue

e Production processes are long and complex

e Much of the code base is not open source



How to document the full
process?

Data
publication




A sketch: Transparency Certified

https://transparency-certified.github.io/

TRAnsparency CErtified (TRACE) Home  Jobs  Specification Infrastructure  Abo

TRACE: Building trust in computational research

A new approach to computational transparency and reproducibility

Trusting computational research without repeating
it

How can we trust the integrity of results from research that relies on computations without *
repeating them? By certifying the successful original execution of a computational workflow
that produced findings in situ. With certifications in hand, consumers of research can trust the



https://transparency-certified.github.io/
https://transparency-certified.github.io/

Work in progress

e \Working with cascad, several INEXDA members, and
others

e Relying on external certification of data inputs (data
catalogs with metadata, checksums)


https://www.cascad.tech/
https://inexda.org/

Wrapping it all up



What is the state of
reproducibility and transparency
In academic economics?

e An increasing number of journals are not just
complete data, code, and transparent

description, but also that the code and data
are correct.

e At the AEA: since 2019, reviewed around m articles,
ran code for about of them.




What are the benefits of
reproducibility and
transparency?

e Greater m in the results
e Greater @ of building on results

MEICEIGIgtransparencyeliitglcNelgeld=I o0 1ar=1 o Ne] Mug[<
provenance



Increasing broad consensus in
academia

e FAIR principles

e Data Citation Principles

e Computational Reproducibility



What are the implications for
statistical agencies?



Producers of statistical products

e May want to provide greater transparency into the
production process}

o I\/Iai gl fieYe[oNnslel(zRle]@lONg-term, unbiased

JEETAVENTY) of input data, output products, and
code/software to link the two.

e May want to start with the low-hanging fruit:

dashboards and fully public processes}




Coherence with stated principles

The emerging consensus is fully in line with the

decades-strong principlesfeliS It i[e=1R=]{Ia[d[5




Greater trust by the public?
. should be correlated with greater trust
in the work of the statistical agencies

e But: Transparency can also lead to vulnerability
through misinterpretation (no panacea)






One more thing...



That confidential code thing...

* |IRS variable names
* File paths b/c your IT department said so

e Use of confidential m in code (i1f name="Lars"
then confid=2)




Solution
Don't do that.



Solution

labordynamicsinstitute.github.io/reprodugiblficibility

confidential/ when data are
confidential

Lars Vilhuber
2024-10-01

Also here.


https://labordynamicsinstitute.github.io/reproducibility-confidential/
https://labordynamicsinstitute.github.io/reproducibility-confidential/

Appendix



Secrets in the code



What are secrets?
o API| keys

e | ogin credentials for data access
e File paths (FSRDC!)

e Variable names (IRS!)



Standard practice

Store secrets in environment variables or files that are
not published.



Some services are serious about
this

About secret scanning
GitHub scans repositories for known types of secrets, to

prevent fraudulent use of secrets that were committed
accidentally.

Github secret scanning



Where to store secrets

HMenvironment variables

e “dot-env” files (Python), “Renviron” files (R)

e or some other clearly identified file in the project or
home directory


https://pypi.org/project/python-dotenv/

Environment variables

Typed interactively (here for Linux and Mac)

1 MYSECRET="dfad89%ald"
2 CONFDATALOC="/path/to/irs/files"

(this is m recommended)


file:///slides/index.html
file:///slides/index.html
file:///slides/index.html
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file:///slides/index.html

Storing these In files

Same syntax used for contents of “dot-env” or
“Renviron” files, and in fact bash or zsh startup files

(.bash_profile,.zshrc)



Using InR

Edit .renviron (NoOte the dot!) files:

2 usethis::edit_r environ|()

4 usethis::edit_r_environ(scope = "project")

Use the variables defined in .renviron:

‘ 1 mysecret <- Sys.getenv ('MYSECRET')
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Using In Python

Loading regular environment variables:

‘ 2 mysecret = os.getenv ("MYSECRET") # will load environment variables

Loading with dotenv

2 load_dotenv () # take environment variables from project .env.
3 mysecret = os.getenv ("MYSECRET") # will load environment variables
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Using in Stata

Yes, this also works in Stata

2 global mysecret : env MYSECRET

and via (what else) a user-written package for loading
from files:

1 net install doenv, from(https://github.com/vikjam/doenv/raw/master/)
2 doenv using ".env"
3 global mysecret " r (MYSECRET)'"
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Simplest solution

5 capture confirm file "S$code/confidential/confparms.do"

8 include "S$Scode/confidential/confparms.do"

10 di in red "No confidential parameters found"
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Confidential code?



What is confidential code, you
say?

R R RS Nalile IS =l =i Yelagl=3variables on IRS

are considered super-top-secret. So you

can't name that-variable-that-you-filled-out-on-your-
Form-1040 in your analysis code of same data. (They
are often referred to in jargon as “Title 26 variables”).




What is confidential code, you
say?

I {e]V[geele[Yelpl=IaiRtslzBrandom seed you used to

the sensitive identifiers. This might allow
to reverse-engineer the anonymization, and is not a
good idea to publish.




What is confidential code, you
say?

IRV le el o0 k-up table hard-codedjighYeliligsie=]¢:

code to anonymize the sensitive identifiers (replace

anoncounty=1 if county="Tompkins, NY").

A ICEIWAELREIE] but yes, you probably want to hide
that.



What is confidential code, you
say?

e Your IT specialist or disclosure officer thinks
publishing the to your copy of the
confidential 2010 Census data, e.g.,
“/data/census/2010", is a security risk and refuses to
let that code through.



What is confidential code, you
say?

e You have adhered to disclosure rules, but for some
reason, the precise minimum cell size is a confidential
parameter.



What is confidential code, you
say?

So whether reasonable or not, m How do

you do that, without messing up the code, or spending
hours redacting your code?



Example

e This will serve as an example. None of this is specific to Stata, and the
solutions for R, Python, Julia, Matlab, etc. are all quite similar.

e Assume that variables g2t and g3e are considered confidential by some rule,
and that the minimum cell size 10 is also confidential.

set seed 12345

use g2f g3e county using "/data/economic/cmf2012/extract.dta", clear
gen logprofit = log(g2f)

by county: collapse (count) n=g3e (mean) logprofit

drop if n<10

graph twoway n logprofit

o U b W N
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Example

Only one line that does not contain “confidential” information.

6 graph twoway n logprofit
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Do not do this

A bad example, because literally making more work for you and for future
replicators, is to manually redact the confidential information with text that is
not legitimate code:

set seed NNNNN

use <removed vars> county using "<removed path>", clear
gen logprofit = log (XXXX)

by county: collapse (count) n=XXXX (mean) logprofit
drop if n<XXXX

graph twoway n logprofit

o U1 D W N

The redacted program above will no longer run, and will be very tedious to un-
redact if a subsequent replicator obtains legitimate access to the confidential
data.
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Better

Simply replacing the confidential data with replacement that are valid
placeholders in the programming language of your choice is already better.
Here's the confidential version of the file:

global confseed 12345

global confpath "/data/economic/cmf2012"
global confprofit g2f

global confemploy g3e

global confmincell 10

o U bW N
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Better

and this could be the released file, part of the replication package:

1 //============ confidential parameters =============

2 global confseed XXXX // a number

3 global confpath "XXXX" // a path that will be communicated to you
4 global confprofit XXX // Variable name for profit T26

5 global confemploy XXX // Variable name for employment TZ26

6 global confmincell XXX // a number

7 //============ end confidential parameters =========

8

set seed Sconfseed

N©)

use Sconfprofit county using "S${confpath}/extract.dta", clear
10 gen logprofit = log(Sconfprofit)

11 by county: collapse (count) n=$confemploy (mean) logprofit
12 drop if n<Sconfmincell

13 graph twoway n logprofit

While the code won't run as-is, it is easy to un-redact, regardless of how many
times you reference the confidential values, e.g., g2 £, anywhere in the code.
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Best

e Main file

e Conditional processing

e Separate file for confidential parameters which can simply be excluded from
disclosure request



Best

Main file main. do:

1 //============ confidential parameters =============
2 capture confirm file "S$Scode/confidential/confparms.do"
3 if _rc == 0 {

4 // file exists

5 include "S$Scode/confidential/confparms.do""

6 } else {

7 di in red "No confidential parameters found"

8 }

9 //============ end confidential parameters =========
10
11 //============ non-confidential parameters =========
12 global safepath "Srootdir/releasable"
13 cap mkdir "Ssafepath"
14
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Best

Main file main.do (continued)

O J o O w N e

N e e e
m J o WN P O W

// :::: Process only if confidential data is present

capture confirm file "S${confpath}/extract.dta"

if rc == 0 {
set seed S$Sconfseed
use Sconfprofit county using "S${confpath}/extract.dta", clear
gen logprofit = log(Sconfprofit)
by county: collapse (count) n=S$confemploy (mean) logprofit
drop if n<$confmincell
save "S{safepath}/figurel.dta", replace

} else { di in red "Skipping processing of confidential data" }

//============ at this point, the data is releasable ======
// :::: Process always

use "S${safepath}/figurel.dta", clear
graph twoway n logprofit
graph export "${safepath}/figurel.pdf", replace
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Best

Auxiliary file scode/confidential/confparms.do" (NOt released)

//============ confidential parameters =============
global confseed 12345

global confpath "/data/economic/cmf2012"
confprofit qg2f

global confemploy g3e

global confmincell 10

g o g W N e
Q
'_l
(o)
o
[}
=

//============ end confidential parameters =========
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Best

Auxiliary file Scode/include/confparms_template.do (thiS S released)

1 //============ confidential parameters =============

2 // Copy this file to Scode/confidential/confparms.do and edit

3 global confseed XXXX // a number

4 global confpath "XXXX"  // a path that will be communicated to you
5 global confprofit XXX // Variable name for profit T26

6 global confemploy XXX // Variable name for employment T26

7 global confmincell XXX // a number

8 //============ end confidential parameters =========
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Best replication package

Thus, the replication package would have:

code/main.do

README . md
include/confparms_template.do
releasable/figurel.dta

O U b W DN -

releasable/figurel.pdf
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Keeping on top of
provenance

e | icenses

e Streamlining for reproducibility



Licenses



Where does the file come from?

e How can we describe this later to somebody?

= Point and click is long to describe

= \What are the rights we have?



What is a license?

A license (licence) is an official permission or permit
to do, use, or own something (as well as the

document of that permission or permit).'" 4




Examples

e Creative Commons licenses, used for artistic products
and data

e Open Source licenses (BSD, GPL, MIT, etc.), used for
software (code)


https://creativecommons.org/licenses/
https://opensource.org/licenses

License applying to Geodist data

e CEPIl GeoDistis under an “Etalab 2.0 license”


https://www.etalab.gouv.fr/wp-content/uploads/2018/11/open-licence.pdf

Can we re-publish the file?



Downloading via
code



Easiest:

| 1 use " SURL" , clear
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Why not?

e will it be there in two months? in 6 years?

e what if the internet connection is down?



Easy:
Stata

1 global URL "https://www.cepii.fr/distance/dist_cepii.dta"
2 copy "SURL" (outputfile), replace

R

1 download.file(url="SURL",destfile=" (outputfile)")
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We will get to even better
methods a bit later



Creating a README

e Template README

= Cite both dataset and working paper

= Add data URL and time accessed (can you think of a
way to automate this?)

m Add a link to license (also: download and store the
license)


https://social-science-data-editors.github.io/template_README/template-README.html

Link

Step 1: Stata, R '3


https://drive.google.com/file/d/10IH2TCnckH8TLeZ0P6cJlVgpyrqC4Q3L/view?usp=sharing
https://drive.google.com/file/d/10_pxEathhgIhxdYl2YFZVhv3oaPgJt2u/view?usp=drive_link

Wrapping it all up



Wrapping up

e Public replication package contains intelligible code,
omits confidential details (but provides template
code), has detailed data provenance statements

e Confidential replication package contains all the
same, plus the confidential code, is archived in the

FSRDC



Things to remember

e Use code to save figures and tables (estout, graph

export,regsave)

e Create log files for each run (stata -b do file.do NOt
fine-grained enough) link


https://github.com/AEADataEditor/replication-template/blob/master/template-config.do#L88

Things to remember

Run it all again, top to bottom!



Things to remember

e \When doing a disclosure review request, remember

to request the m
U ElaNelljvelsiudlsl-ES I N i« consider the disclosure

- the less changes, the faster the output (in
theory), but in particular fewer surprises

JbleNs[eimisllsl’@nobody will ever read this codeji
somebody is very likely to!



End

Now you wait for the replicators to show up!
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