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Tax Research Workshop

I Today: empirical tax research + my (Berkeley’s) view on what/how we do it
+ some applications + best practices

I Learning outcomes: learn about the process of how faculty do research
+ hear about the work itself + get you inspired for your own research

I What this class is not about: teaching you econometric methods or coding;
it’s not a public finance crash course (PF, henceforth)
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Some motivations for studying Public Economics

I Contentious debate on govt appropriate
role: injecting science has practical value

I Is the end point for many subfields. So,
it’s a natural combination

I At the frontier of data-driven approaches
to answering key policy questions

I Plus: Applied Micro is on the rise!

Applied Microeconomics Articles in
Top-Five Journals

42
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EMPIRICAL PRACTICE IN ECONOMICS: CHALLENGES AND 
OPPORTUNITIES  ‡

Technology and Big Data Are Changing Economics:
Mining Text to Track Methods †

By Janet Currie, Henrik Kleven, and Esmée Zwiers*

The last 40 years have seen huge innovations 
in computing technology and the availability 
of all types of data. The torrent of new data is 
sweeping the field of economics in specific 
directions that we attempt to document. We 
argue that new data often requires new methods, 
which in turn can inspire new data collection.

I. Data and Methods

Our data come from two sources: the first is 
all papers in the National Bureau of Economic 
Research (NBER)working paper series between 
January 1, 1980 and June 30, 2018, and the sec-
ond is all papers published in the “top five” eco-
nomics journals (American Economic Review, 
Econometrica, Journal of Political Economy, 
Quarterly Journal of Economics, and Review 
of Economic Studies) between January 1, 2004 
and August 2019. Because our focus is on the 
ways that new data and methods are changing 
economics, we focus on applied microeconom-
ics. For top-five papers, we use the JEL codes 
corresponding to applied microeconomic fields 

as suggested by Card and DellaVigna (2013)
with the addition of category I3 for Welfare,
Well-Being, and Poverty and category Q for 
Environmental Economics. For the NBER 
working papers, we include papers in the follow-
ing programs: Aging, Children, Development, 
Education, Health Care, Health Economics, 
Industrial Organization, Labor Studies, Political 
Economy, Public Economics, International 
Trade, and Environment and Energy. We end 
up with a sample of 2,830 top-five papers and 
10,324 NBER working papers. See the online 
data Appendix for more details.

Figure 1 shows that the number of top-five 
papers has increased over time, especially since 
2008, and that the number of applied micro-
economics papers has increased even faster. 
As a result, the fraction of papers published in 
major general interest journals that are  classified 
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Figure 1. Applied Microeconomics Articles in Top-Five 
Journals

Note: This figure shows the fraction of papers in top-five 
journals that report an applied microeconomics JEL code 
(left axis) and the total number of papers in the top-five jour-
nals (right axis).

Source: Currie et al. (2020)

2 / 34



Modern PE tightly integrates theory with empirical evidence to derive quantitative
predictions about policy

I Quasi-experiments: Research in PE exploits a variety of quasi-experimental research
designs to identify parameters of interest (a “collage” approach)

I Figures: Emphasis on non-parametric graphical techniques rather than parametric
regression models (the “graphical revolution”)

I Data: Compelling implementation of quasi-experimental methods requires a lot of
data (“Big Data”)
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PE is a big contributor of the “Credibility Revolution”VOL. 110 43TECHNOLOGY AND BIG DATA ARE CHANGING ECONOMICS

as applied microeconomics has risen from 
55–60 percent to about 75 percent.

For each paper, we use a plain text version 
excluding references. We use regular expression 
(regex) searches in Python to find keywords 
and phrases. See online Appendix B for detail. 
Table A.I lists the search categories and the spe-
cific trigger phrases within each category. For 
most categories, we search for any instance of 
each trigger phrase. For example, for “event 
study” we search for the trigger phrases “event 
stud” and “event-stud” with a wild card at the 
end. The wild card ensures that we capture per-
mutations such as “event studies” or “event-
study specification.” This search is not case 
sensitive, but for other categories and trigger 
phrases (for example, the phrase “DiD” in the 
difference-in-difference category), it is import-
ant that the search is case sensitive.

For some categories, we condition on using 
the word “data.” That is, papers must mention 
the word “data” or a permutation of “data” at 
least once. An example would be “clustering.” 
Conditioning on “data” reduces the likelihood 

of picking up false positives. Some catego-
ries involve more complex search instructions. 
To illustrate, for “survey data,” we look for 
instances in which the words “survey” and 
“data” are both mentioned within two full stops. 
The search for “identification” is more involved, 
because we want to avoid counting papers that 
use permutations of the word “identification” in 
ways unrelated to causal research designs. Our 
search algorithms have been designed by trial 
and error, with the aim of minimizing the prev-
alence of type I and type II errors. However, our 
main focus is on trends rather than levels. Our 
methods are similar to those in Kleven (2018)
and Brice and Montesinos-Yufa (2019).

II. Results

We document changes in applied micro 
methods by plotting time series of methods-re-
lated words and phrases since 1980 (for NBER 
working papers) and 2004 (for top-five papers). 
Figure 2 highlights different dimensions of 
the “credibility revolution” in economics (see 
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Figure 2. The Credibility Revolution

Notes: This figure shows different dimensions of the “credibility revolution” in economics: identification (panel A), all experi-
mental and quasi-experimental methods (panel B), administrative data (panel C), and the graphical revolution (panel D). Panel 
D shows the ratio of the number of “figure” terms to the number of “table” terms mentioned. See Table A.I for a list of terms. 
The series show five-year moving averages.

Source: Currie et al. (2020)
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The rise of quasi-experimental methods used in PE
VOL. 110 45TECHNOLOGY AND BIG DATA ARE CHANGING ECONOMICS

The rise of experiments has generated its own 
critiques, such as concerns about external valid-
ity. Online Appendix Figure A.III shows that 
discussion of external validity began in the late 
1990s and rose sharply in both the NBER and 
top-five series after 2005. This pattern mirrors 
the rise of lab and field experiments closely. 
One possible reaction to external validity con-
cerns is to focus on mechanisms, thereby allow-
ing readers to gauge whether estimates can be 
extrapolated to other settings. Online Appendix 
Figure A.IV shows an impressive rise in the frac-
tion of applied micro papers discussing mecha-
nisms, from about 20 to 60 percent in the NBER 
series. The fraction of top-five papers discussing 
mechanisms is even higher at more than 70 per-
cent today, suggesting that editors either select 
papers that provide evidence on mechanisms or 
push authors to add such evidence as part of the 
editorial process.

Figure 4 drills down on specific quasi-
experimental methods: difference-in-differences,
regression discontinuity, event studies, and 
bunching. These methods have all become more 
popular over time, in roughly the order named. 
The use of difference-in-differences was virtually 

nonexistent until 1990 and then started growing. 
The first paper that mentions difference-in-dif-
ference estimators in our data is Ashenfelter
and Card (1985), which appeared as a NBER 
working paper in 1984. It is quite striking that 
today almost 25 percent of all NBER work-
ing papers in applied micro make references to
difference-in-differences. Regression discontinu-
ity approaches started gaining popularity around
2000, following the early contributions reviewed 
in Hahn, Todd, and Van der Klaauw (2001).

Event studies and bunching approaches are 
more recent, having taken off during the last 
decade. Both of these approaches are closely 
linked to the new sources of large-scale data, 
since they are data intensive. Over time, it has 
become rare to use difference-in-differences 
without showing an event study graph, and con-
versely it is rare to show event studies without a 
control group. As a result, the sharp rise in the 
use of event studies over the last ten years goes 
hand in hand with the increased slope of the dif-
ference-in-difference series. The modern bunch-
ing approach starts with Saez (2010), although 
the NBER working paper version of that paper 
appeared more than ten years prior.
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of terms. The series show five-year moving averages.

Source: Currie et al. (2020)
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Ingredients of a tax project

1. Research questions: think BIG!

2. Tax variation: what does the law say? what changed?

3. Administrative data: the basics

4. First stage: is the variation large enough?

5. Salience: do people/businesses understand the variation?

6. Main analysis: graphical evidence first, then tables

7. Structural model: for policy counterfactuals and welfare analysis
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1. Research questions

I Be ambitious, think BIG!

I “But how do I know?” Talk to people (classmates, professors, etc)

I Some rules of thumb: Is this a hot topic? Are people/media talking about this? Would
your findings change the way we think about XYZ?

I Regardless, choose a question you are excited about and willing to spend a significant
amount of time researching/answering. Preferably, two-sided projects!

I Often-times we come across sharp policy changes that allow us to answer important
questions. Stay alert! (and try to connect shocks with theory)
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1. Research questions

A non-exhaustive list of some recent broad topics (e.g., no convincing evidence on a classic
PF topic, issues discussed in newspapers)

I Inequality and intergenerational mobility (by diversity, gender, income)

I Environmental taxes

I Taxation of digital economy

I International taxation (e.g., global minimum corporate tax of 15%) [link]

I Offshore tax evasion

I Sin taxes (alcohol, cigarettes, sugary drinks, gambling)

I Wealth taxation (inequality in general)

I Gender taxation (e.g., pink tax)
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2. Tax variation

I Essentially, you need to find settings or shocks that differentially affect otherwise
comparable people/firms (cross-sectional or longitudinal variation)

- The more unprecedented/unique the better

I A good tax researcher must carefully read the legislation

- Understand the context: how the tax works, the schedule, how people/businesses file the
tax (or receive a subsidy)

- Understand the nature: what changes and what doesn’t, who is affected, is it permanent
or temporary, is it anticipated or unanticipated, how is the policy funded, what was the
official (and unofficial) purpose of the policy

I It’s not boring, it’s crucial! The key to figure out the research design

I Plus: if possible, always talk to tax accountants
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Example: an income tax holiday for upper-wage earners

TIME

LINE
Jan 1st

2013

Aug 28th

2013

Tax Cut

Announced

(Decree 1242)

Sep 1st

2013

Tax cut

Begins
(RG 3525)

May 5th

2015

Tax Cut

Reconfirmed

(RG 3770)

Oct 25th

2015

Presidential

Elections

Feb 22nd

2016

Tax cut

Ends
(Decree 394)

Reference Period: Jan-Aug’13 Earnings fully untaxed if eligible (2.5 years)

Fully exempt if wage earnings≤fixed threshold (≈p70–p85 untaxed). 2 simple rules:

1. Wage earners in Jan-Aug’13:
{Highest monthly wage btw Jan-Aug 2013} ≤ AR$ 15, 000

Backward-looking rule that precludes manipulation =⇒ RDD

2. Non-wage earners in Jan-Aug’13:
{First monthly wage} ≤ AR$ 15, 000

Contemporaneous rule subject to manipulation =⇒ “notch”
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3. Administrative Data

I Compelling implementation of quasi-experimental methods requires a lot of data

I Myriad of socio-economic databases are created by govts for the administration of
taxes and programs (so-called “admin data”)

I Great resource for studying people and businesses responses to policy changes

I Ultimately, can be used for tax and non-tax research (e.g., intergenerational mobility)

I Let me postpone the “nuts and bolts” until the end
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Rising use of admin data in leading economic journals
Source: Chetty (2012)

Use of Administrative Data in Publications in Leading Journals, 1980-2010
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4. First Stage

I Is your variation large enough to detect/estimate something meaningful?
Some rules of thumb:

• Does it change any macro time series? (e.g., tax revenue collected or number of taxpayers)
• Does it target key players in the economy? (e.g., the ultra rich, the poor, women, etc.)

I This is the #1 thing you should check before moving forward. Stop and think.

I Let’s see an example from the tax incidence lecture
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Example: VAT holiday

I VAT holiday in Argentina

I VAT cut: unanticipated, large, salient, and
temporary

I VAT increase: anticipated, but capped
price increase

I Great setting to study VAT incidence
(pass-through to prices) and intertemporal
consumption responses

timeline

VAT rate

Aug 16, 2019 Jan 1, 2020

21%

0%

∆ VAT

VAT increase
with caps

Temporary 0% VAT
on basic food

Rest of goods
taxed at 21%

4.5 months

Source: Benzarti, Garriga, Tortarolo (2021)
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Example: VAT holiday

I Huge/unprecedented tax cut + capped tax increase

- VAT cuts are usually economy-wide
- VAT rate on some products goes from 21% to 0% (e.g., tea 0% but coffee 21%)

I The setting triggers interesting and policy-relevant questions

1. Do supermarkets pass it on to prices or they pocket the money?
2. Is there anything govt can do to mandate the pass-through? (e.g., real-time monitoring)
3. Do consumers bring consumption forward to take advantage of cheaper goods?

I Novel data: high-frequency retail scanner data & a panel of shoppers
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5. Salience

I Are people/businesses aware of the variation/policy change? Also...

- How the tax/program works in practice
- How the tax change affects their incentives

I This section is usually the least rigorous but it matters

- It speaks well of your skills (a true researcher)
- Can help you with the narrative and to convey the practical relevance
- It makes the presentation/paper livelier

I Some strategies/resources are:

- Media: newspapers, magazines, TV screenshots
- Google Trends
- Anecdotal evidence from practitioners, accountants, etc. (e.g., forums)
- Other: pay slips, brochures, photos
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Example: VAT holiday

Media coverage: a very salient VAT cut
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Example: VAT holiday

Mandatory banners and tags
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6. Main analysis (or second stage)

I Figures first, tables with numbers second

- Both should be self-contained (i.e., VERY detailed footnotes)
- Take the reader by the hand and walk them through each figure/table

I Effects should be visible in graphs!

- Figures should be crystal clear, not too cluttered (it’s almost an art)
- The goal is to obtain 5 to 10 convincing figures
- Bury the rest in an online appendix

I Once you are happy with the figures, summarize the estimates, S.E., etc in tables

- Tables should also be crystal clear, not too cluttered (max 7 columns)
- Trick: often possible to compute elasticities (and s.e.) with a 2SLS regression. It scales

the reduced-form by the first-stage change in taxes. Alternative: by hand + Delta Method
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Example: VAT holiday

Price levels

Control

Treat

Removal VAT
from 21% to 0%

Re-introduction VAT
from 0% to 21%

+ caps

-20

-10

0

10

20

30

40

2019w14 2019w22 2019w30 2019w38 2019w46 2020w2 2020w10

Price index
(2019w32=100)

Price effect

Full pass ∆p: -17.4 p.p.

Mean ∆p: -14.3 p.p.

Removal VAT
from 21% to 0%

Re-introduction VAT
from 0% to 21%

+ caps

-20

-15

-10

-5

0

5

2019w14 2019w22 2019w30 2019w38 2019w46 2020w2 2020w10

Price
effect (p.p.)
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7. Structural model

Do I need one? Maybe. Combining convincing reduced-form evidence with
structural approaches is becoming common in successful PF papers

I Structural approach: specifies complete models of economic behavior and
estimates/calibrates “deep” primitives [Blundell, 2017; Low & Meghir, 2017]

- Useful to analyze policy counterfactuals and welfare, quantifying impacts on specific
outcomes, short- and long-run effects, identify mechanisms

I Sufficient-statistics approach: formulas for welfare analysis that depend on
reduced-form elasticities rather than structural primitives [Chetty, 2009; Kleven, 2021]

I Some recent nice PF work combining models with credible identification:
Suarez Serrato & Zidar (2016); Brockmeyer et al. (2021); Gadenne et al. (2021)
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Fraction of papers referring to structural methods
Currie et al. (2020)

Figure A.VIII: Structural Methods: Structural Model

A: All Papers B: NBER Program: Labor Studies
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Notes: This figure shows the fraction of all papers in applied microeconomics referring to structural methods.

Source: Currie et al. (2020)
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Fraction of papers referring to the sufficient statistics approach
Kleven (2021)
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Fraction of academic articles referring to the sufficient statistics approach. This figure shows the fraction of
papers in the NBER Working Paper Series (from 1980 to 2018) and in five leading economics journals (from
2004 to 2018) that refer to the sufficient statistics approach. The five journals are American Economic Review,
Econometrica, Journal of Political Economy,Quarterly Journal of Economics, and Review of Economic Studies. Panel a
restricts attention to papers from the field of public economics, whereas panel b includes papers from all
fields of economics. The fractions are 5-year moving averages. To be counted as a sufficient statistics paper,
the text must contain at least one sentence (between two full stops) with at least one word from each of the
following three sets of words: (1) parameter(s), elasticity(ies), response(s), responsiveness, statistic(s);
(2) (in)sufficient(ly), (in)sufficiency; and (3) (in)efficient(ly), (in)efficiency, welfare, deadweight, excess burden,
optimal(ly)(ity). Readers are referred to Currie et al. (2020) for additional details on data and methods.

This article revisits the foundations of the sufficient statistics approach, clarifies its advantages
and limitations, and provides a number of generalizations. As it stands, the sufficient statistics
approach relies on three key assumptions. The first assumption is that the policy change being
analyzed is small, which in principle means infinitesimal or at least close enough to infinitesimal
for first-order approximations to be precise. The second assumption is that government policy is
the only thing that stands between the actual equilibrium and the first-best equilibrium—in other
words, that there are no nongovernment externalities or internalities that would be affected by
behavioral responses to policy reforms. Finally, a third set of assumptions puts restrictions on the
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Administrative Data

I High quality data are key to empirical research in social sciences

I Recent availability of very large datasets has transformed research in applied
microeconomics and the analysis of economic policy

I Admin databases are ubiquitous: central, subnational, and municipal agencies;
ministries; tax administrations; central banks; credit bureaus; etc.

I Key research priority: develop direct and secure access to administrative data for
research. Mixed experience across countries. Key for frontier empirical research

24 / 34



Administrative Data
What are the advantages?

I Excellent coverage

- Longitudinal structure over long periods of time
- Ability to match wide variety of data (tax, earnings, family, health, educational records)

I Higher quality information

- Virtually no missing data or attrition
- Less prone to measurement error

I Very large sample sizes

- Can develop new non-parametric, quasi-experimental research designs
- Explore heterogeneity in its own right

Fundamental issue: it’s hard to merge data from different agencies (e.g., subnational taxes
and SSA records). Mainly due to confidentiality and “data jealousy”
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Admin data: nuts & bolts
Types of tax data

I Tax registers (e.g., property cadasters)

I Self-assessment declarations (e.g., VAT, CIT, PIT tax returns)

I Third-party/information declarations (e.g., VAT annexes, withholding by employers,
credit/debit card companies, and banks)

I Customs data (e.g., import and export records)

I Internal data (e.g., audits, tax amnesties)
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Admin data: nuts & bolts
Modes of accessing tax data

I Online (e.g., Mexico, Argentina)

- Usually very limited and incomplete

I Handed over to PIs (de-identified data in a secure computer/room)

- This is the first best

I Remote access (e.g., VPN access to a secure server)

- This is the second best

I On site (e.g., in person, via RAs or staff)

- This is one works, but it’s time consuming and will require blind coding
and a lot of travelling to make real progress
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http://omawww.sat.gob.mx/cifras_sat/Paginas/inicio.html
https://www.afip.gob.ar/genericos/cInscripcion/archivoCompleto.asp


Admin data: nuts & bolts
How to access tax data: a matching problem

I Diplomacy and entrepreneurial spirit is necessary to make the project a reality

I Option 1: Countries where you have connections are usually the starting point

- Flag a key contact person (a high-level senior, a professor/friend connected to them)
- Pitch your topic and methodological approach in plain language (see next slide)
- If successful, discuss the data needs and associated logistics
- Be ready to offer co-authorship
- Some positions are political/temporary. Get close to permanent staff once your are in

I Option 2: Get involved in projects with seniors currently using admin data.
Propose your own idea and request access to data

I Option 3: Apply online to access de-identified open data

- Example 1: UK HMRC Datalab (check out their Data Catalogue)
- Example 2: household & retail scanner data (price/quantity data from 54+ countries)
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https://www.gov.uk/government/organisations/hm-revenue-customs/about/research#the-hmrc-datalab
https://www.gov.uk/guidance/hmrc-datalab-datasets-available
http://www.miggroprices.eu/index.php/which-data


Admin data: nuts & bolts
Pitching your project

I Pitch the project to your government counterpart in plain language

• This is a key step. It might be your only shot, so be strategic
• Usually a one pager: be clear, succinct, and emphasize the benefits to them

(e.g., policy impact, more revenue, less evasion, etc.)
• Don’t be technical. It’s not about you, it’s about bewitching them
• Make sure they actually have the data you need
• Ultimately, the goal is to trigger interest and get a meeting
• Failure is likely. It happened to me many times. Don’t get discouraged. People are busy

I Extra tips

• Ask your friends/classmates/advisor to read the proposal
• Ask your contact what they currently worry about (policy needs)
• Be ready to offer technical support, even if it’s unrelated to your project
• Play up your own experience in working with tax admin data and policy impact (if any)
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Admin data: nuts & bolts
Requesting data

Data request: a key step once you have green light

I Usually data are not organized and ready to be used.
Agencies need to pull it out from servers or storage clouds

I Be as precise as possible: variables needed, frequency, period of time, identifiers
anonymized consistently over time and across databases

I Limit the need for follow-up requests as much as possible: there’s a delicate balance of
asking as much as you can, without jeopardizing your relation

I Specify the mode of access (provide examples of how colleagues accessed data)
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Admin data: nuts & bolts
Confidentiality agreements

Some projects may require signing confidentiality/collaboration agreements

I It’s time-consuming, but often times necessary

- It provides a legal framework and reassurance to the provider
- It prevents some headaches for the publication stage (academic independence)

I Agencies might be used to doing this or you might be the first one

- Be prepared to extend the HR team a draft
- Click here and here for an example of my own

I If required, get legal advise and support from your institution

- If possible, avoid the ‘red tape’ and solve this independently
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https://www.dropbox.com/s/x7tib5ymv3yh052/confidentiality-original.pdf?dl=0
https://www.dropbox.com/s/rg1dhqg3f7ku467/confidentiality-translated.pdf?dl=0


Admin data
Some (unsolicited) advise: adopt the “mindset of a plumber”

A true tax champion would also

I Inspect the tax returns where the data are pulled out (e.g., 1040 and 1099 in the US,
931 and 649 in Argentina, etc.)

I Read the manuals on how to file tax returns (walk in the shoes of tax payers/preparers)

I Explore the tax filing software: how does it look like? how do people fill in the fields

I Request/search codebooks of the raw data (description of variables, label for categories
and special codes)

I Maintain regular contact with officers during the analysis, share intermediate results &
methods, show interest in their work, listen to them and build that into your agenda
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https://www.dropbox.com/s/7ffeh6gnzdxe6po/formulario-1040.pdf?dl=0
https://www.dropbox.com/s/thz560lmu1r9onk/formulario-1099.pdf?dl=0
https://www.dropbox.com/s/bmexvyx7clcxoa9/formulario-931.pdf?dl=0
https://www.dropbox.com/s/x4w2xiglhi0kn1a/formulario-649.pdf?dl=0


Final thoughts

Research takes time, especially in the early stages of your career. See, for instance,
the first and last presentation of my JMP

I Document every step of your project. Put the key pieces into slides early on

I Presentations: opinions are divided. My view: present, present, present. Go to
conferences, talk to people, sign up to office hours and meet speakers

I Present your project to practitioners. It could be beneficial to their work and yours too

33 / 34

https://www.dropbox.com/s/atctmd82brj13oe/presentation_orals.pdf?dl=0
https://www.dropbox.com/s/4rs3z9zk0sycwjc/JMtalk_flyout_IFS.pdf?dl=0


I hope you found this material useful.

Contact me if you have suggestions.

E-mail: dario.tortarolo@nottingham.ac.uk

Web: http://dtortarolo.com.ar/

mailto:dario.tortarolo@nottingham.ac.uk
http://dtortarolo.com.ar/
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