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The most important reference for your paper is Publication, Publi-
cation by Gary King.1 Note in particular points 4-9 in the Elements of 1

King, G. (2006). Publication, publi-
cation. PS: Political Science & Politics,
39(01):119–125

the Paper section. The article itself is a great guide to writing a clear
and concise paper and you should absolutely read it a second time
before beginning to write. A key piece of advice from the supplement
to that article is:

This is probably the first paper you are writing that is not about you:
Explaining how hard you worked, that you included everything the
professor asked for, and how smart you are are now all irrelevant
distractions. Your goal instead is to construct a paper that makes
people want to read it. Your title, abstract, and paper each must focus
on what others will learn if they devote the time to read it. You must
answer “Whose mind are you going to change about what?”, such as
by starting the abstract with “In this paper, we demonstrate that. . . ”
(emphasis, ours)

I will add to this that the goal is to make a contribution to the schol-
arly literature, not to do a replication project. Thus, while replicating
the authors’ results are necessary to complete your extension the bulk
of the paper should be about the nature of your contribution. Impor-
tantly this is now your paper and not the original authors’, so you
decide what parts of the problem are interesting. This is the essential
pivot in writing a replication/extension paper.

Important components to an empirical paper

• Lay out your story.2 2 This includes whose mind are you
going to change about what, but also
establishing simple claims or providing
an empirical puzzle.

• Clearly state your estimand.

• Explain your model(s) 3

3 “For the ith student in class c and
school s, we can write

(2) yisc = X
′
sβ + nscα + µc + ηs + εisc

where yisc is pupil i’s score, Xs is
a vector of school characteristics,
sometimes including functions of
enrollment, and nsc is the size of class
c in school s. The term µc is an i.i.d.
random class component, and the
term ηs is an i.i.d. random school
component. The remaining error
component εisc is specific to pupils.”
(Angrist and Lavy, 1999)

– Mathematically write out your model

– Describe covariates and model assumptions

• Explicitly show your reader how the paper is organized 4

4 “The remainder of this paper describes
our approach to interpreting and
presenting statistical results. We begin
by formalizing the problem of statistical
interpretation (Section 2)...” (King et al.,
2000)

– Give your readers a roadmap of the paper (what’s to come),
clearly signpost the argument

– Use headers that make claims, not just provide topics.

– Use different font styles, bullet points or enumeration when
necessary, to distinguish important sections

"http://gking.harvard.edu/files/gking/files/paperspub.pdf"
"http://gking.harvard.edu/files/gking/files/paperspub.pdf"
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For this class, we will be loosely following the formatting guide-
lines of the Proceedings of the National Academy of Sciences (PNAS).
This is an important general audience scholarly journal which uses a
rather short paper form. You can refer to their website for more infor-
mation.5 We have included some of the most salient details below 5 http://www.pnas.org/site/authors/

preparation.xhtml

Article Format

The key advantage of the PNAS format is that it imposes a useful
structure on the article format which prioritizes a quick statement of
the importance of the problem followed by a more detailed statement
of the methods.

Figure 1: The PNAS format demon-
strated with an image from a paper
written by Melissa Sands, a graduate
student at Harvard, in PNAS.

• Title Page: Include on the title page all contributing authors in al-
phabetical order.6 You should also include a significance statement

6 Haggling over author order is a hard
part of academic collaborations. For
this everyone should contribute equally
and you should go in alphabetical order
acknowledging that fact.

in the title page: a 120-word-maximum statement about the signif-
icance of their research paper written at a level understandable to
an undergraduate-educated scientist outside your field of specialty.

• Main Text: The PNAS format does not require, and in fact is too
short to include a detailed literature review. You should, however,
comment on the relevance and significance of your work.

The main text usually include following sections:

– Abstract. Provide an abstract of no more than 250 words on
page 2 of the manuscript.

– Introduction: quickly establish the problem and its importance
to the field

– Materials and Methods: in this section you need to describe the
data and methods you used.

– Results: the core results of the paper.

– Discussion: usually the last page, discuss the implications/limitations
of the paper.

Writing short versions of things is hard. If you want good exam-
ples look at papers in Nature and Science which have to establish
the stakes of a problem very quickly.7 There is always a tempta- 7 Two we like in particular: Salganik

et al. (2006) and King et al. (2014).tion here to write for someone who already knows the literature-
essentially confirming that you have also read it by reciting the
shibboleth. But you want instead to summarize the broad strokes
for a literature who doesn’t know it- establishing why we should
care and why this is an exciting area.

• The website provides more details on the contents of each section.8 8 http://www.pnas.org/site/authors/

preparation.xhtml
• Here is a sample of recent social science publications in PNAS.

You can follow this link to find some papers and get a sense of the
relative length of each section.9 9 http://www.pnas.org/content/by/

section/Social%20Sciences

http://www.pnas.org/site/authors/preparation.xhtml
http://www.pnas.org/site/authors/preparation.xhtml
http://www.pnas.org/site/authors/preparation.xhtml
http://www.pnas.org/site/authors/preparation.xhtml
http://www.pnas.org/content/by/section/Social%20Sciences
http://www.pnas.org/content/by/section/Social%20Sciences


soc 504: writing a replication/extension paper 3

Supplemental Information

You may include a document of supplemental information containing
additional details which the paper does not have room for. Here
you can include details necessary to replicate your results and, if
you like, more extended discussions of robustness checks or other
methodological details.

You should also include your data file and replication code for all
results in the article. These will be helpful for the group reviewing
your work.

Stylistic Formatting

• Word Processing: You can use wither Word, LATEXor R Markdown
to write your paper. If you use LATEXor R Markdown, use BibTeX
to compile the bibliography.

• Paper Length: Following two ways to make sure that you are
within this limit:

– If you use WORD to write your paper: PNAS put a six-page
length cap and total characters: 39,000 on the submitted word
document.

1. Generate a pre-submission copy of your word document
following the guidelines here.

2. Submit your paper to PNAS’s page length estimation web-
site. and make sure that you pass their test.

– If you use LATEXto format you paper: PNAS has their own tem-
plate. Download their template here or use Overleaf to write
your paper online at this website. If you download a local tem-
plate, put the decompressed files in the template to the folder of
your .tex file. A help file is here.

With the template, you should be able to generate a PNAS-style
pdf document. Make sure that your pdf document is within 6

pages (excluding title page).

• Section Formatting: Be sure to include the required sections in the
main text.

• Tables and Figures: Clear and informative tables and figures are
vital to communicate your findings. Here are a few guidelines:

1. Include only the most important tables and figures in the main
paper. Any table or figure included should be referenced and
discussed. Additional tables and figures can be included in
supplementary materials.

http://www.pnascentral.org/html/pnas_length_estimate_instructions.html
http://epage.dartmouthjournals.com/welcome
http://epage.dartmouthjournals.com/welcome
http://www.latextemplates.com/template/pnas
http://www.pnas.org/site/misc/PNASDOCS.PDF
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2. All tables and figures should be numbered and referenced
appropriately in the article.

3. Include detailed captions so that each table and figure can
be understood on it’s own. The reader should be able to fully
understand the tables and figures without needing to refer back
to the text. Be sure to state in the caption what you want the
reader to take away from the figure. If you find yourself unable
to write a clear statement of what you want the reader to take
away- you should reconsider whether the table or figure is
necessary.

4. Think critically about your tables and figures so that they are
interpretable to someone without your expertise. Labels should
be understandable (e.g. variable names are clear). Use legends,
titles, axis labels judiciously to communicate your results.
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Figure 2: Kernel density plot (a
smoothed histogram) of point estimates
of the in-sample ATT of the Democratic
Senate majority on FDA drug approval
time across 262,143 specifications. The
solid line presents a density plot of the
MLEs of ATT using the matched data
set, whereas the dashed line is based on
the raw data. The vertical arrow shows
the point estimate from Carpenter’s
Model 1 based on the raw data. The
estimate does not match Carpenter’s
estimate exactly because it is on a dif-
ferent scale and also because of the
slightly different set of predictors used,
as discussed above. The figure shows
that ATT estimates are considerably
more sensitive to model specification
using the raw data as compared with
the preprocessed matched data. (From
Ho et al. (2007))
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Figure 3: An example using all ggplot
defaults (left) and customized aesthetics
(right). Robinson (2017)
http://varianceexplained.org/r/

bayesian_ab_baseball/

Figures and Tables

• All figures and tables need detailed and informative captions so
your reader can understand them without referring back to the
main text (see figure 2)

• All included figures and tables need to be referenced and inter-
preted in the document.

• Every figure and table in the appendix needs to be mentioned in
the main text so the reader knows what and where they are. 10

10 Complete summary statistics are
available in the Appendix in Table 1.

• Graphical defaults are not necessarily best (see figure 3).

– Legends can take up unnecessary space as well as make figures
harder to read. Alternatively, try annotating directly onto the
figure.

– The grey background and gridline defaults of ggplot can be
changed.

– Labels can be rotated to be more legible.

– Proofread to ensure font size and the plot size as a whole is
readable.

– Don’t let anythig be cut-off. This includes titles and labels.

• Make sure positioning of the figure within the document is correct.
Don’t let things float weirdly to another page or have too much
whitespace.

• When possible, make your figures decipherable if printed in black
and white.

http://varianceexplained.org/r/bayesian_ab_baseball/
http://varianceexplained.org/r/bayesian_ab_baseball/
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Writing

• Write for a broad audience and general interest. Limit jargon and
write clearly and concisely.

• Your readers may not be familiar with the original replication
paper or the literature in general. Give your reader enough back-
ground to understand how your analysis fits in.

• Tell the reader what’s at stake. Why does the question matter?
How do your findings inform what we think about what’s at
stake? Who’s mind are you going to change about what?

• PNAS format still needs some background information (e.g. short,
concise, literature review) and proper citations.

• Your paper should first set-up the original paper you replicated,
then clearly describe how you build and deviate from this.

• Make sure to weave together your arguments and your supporting
analysis on the backend. This is your last chance to highlight your
findings and show the reader what’s at stake. Leave the reader
with a strong conclusion.

What’s a poster session?

Poster sessions are a great way to get feedback on an ongoing project.11 11 This section owes a lot Kosuke Imai’s
“How to Make a Poster for Social
Science Research” handout: http:
//imai.princeton.edu/teaching/

files/HowToPoster.pdf.

You put up a visual aid of your results (the poster) and then pitch the
project repeatedly to the passers-by, typically summarizing the en-
tire work in under 2 minutes. Believe us- nothing cements the key
features of a piece of work like being forced to repeatedly explain it.

• Your Poster is a Visual Aid: Your poster is not intended to be
read, it is a visual aid to help you explain your argument. Thus, it
should have way less text than you might imagine. One of Bran-
don’s favorite posters contains very little text (see Figure 4). This
also means you are likely to write in short phrases rather than
complete sentences.

Adoption of Jihadi Ideology by Islamic Clerics
Rich Nielsen, Harvard University, Í http://people.fas.harvard.edu/˜rnielsen/
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Jihadi Not Jihadi

Word Frequency

a
a
a
a

= 1/250

= 1/500

= 1/1000
= 1/2000

Measurement

1. The clerics who ultimately adopted
Jihadi ideology had a more limited ed-
ucational network.

2. Career paths are correlated with
ideology. Non-Jihadi clerics have
more prestigious appointments. Ji-
hadi clerics spend more time in
prison.
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Figure 4: Rich Nielsen’s Polmeth 2012

poster on a portion of his dissertation
work. Note how little text there is.

• How to Make a Poster: Some notes on designing a poster with
beamer (powerpoint, such as for Ian’s poster (5) reviewed in pre-
cept). We can think of creating in roughly the following steps:

Within- and Between-Group Inequality: Looking Beyond the Variance
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Ian	Lundberg
Princeton	University

Has the rise in single parenthood affected aggregate
inequality? Prior literature using global measures of
inequality suggests a minor role, yet distinct processes
may operate at the top and bottom. Using CPS data to
evaluate changes in the 90/50 and 50/10 income ratios,
I find that the growth in single-parent families is
associated with increased lower-tail income inequality.

Changing family structure explains about half of the rise
in lower-tail income inequality but almost none of the
increase in upper-tail income inequality.

Prior literature demonstrates a robust association
between single parenthood and poverty, yet suggests
that family structure is unrelated to inequality. I find
that the conclusion depends on the chosen measure of
inequality: while family structure is unrelated to upper-
tail income inequality, it explains about half of the
growth in lower-tail inequality.

More broadly, these findings confirm the need for
distributional methods in the study of inequality and
demonstrate re-weighting methods as a conceptually
simple yet analytically flexible method for future
distributional work.

Prior research has argued that growing family income
inequality is driven by two forces: inequality in personal
incomes and inequality in the pooling of those incomes
within families. By decomposing the variance of log
family incomes, Western, Bloome, and Percheski (2008)
argue that the former is dominant; most of the rise in
inequality has occurred within groups defined by
education and family structure.

Variance decompositions measure inequality with a
single parameter (the variance), which characterizes the
entire distribution. However, family structure has
changed the most among the most disadvantaged
(McLanahan 2004), which suggests that lower-tail
inequality may be more strongly affected by family
structure than upper-tail inequality. To the extent that
variances are influenced by outliers, they may capture
upper-tail inequality and miss lower-tail inequality.

Overview Data	and	Methods

Background

Summary	of	Decomposition

Conclusion

Department	of	Sociology	&
Office	of	Population	Researchilundberg@princeton.edu

Current	Population	Survey	(CPS):	1968-2013
• 2,269,326	children	(≈	49,333	/	year)
• 0.6%	excluded	for	missing	data
• Representative	of	American	children	under	18	(weighted)

Methods:
1. Stratify respondents by family structure and labor supply
2. Re-weight to the 1968 distribution of relevant covariates
3. Calculate inequality in the counterfactual population

Benefit: We can compute any measure of inequality (not just
the variance) on the weighted counterfactual distribution.

Key assumption: Changing the distribution of family structures
would have no indirect effects on income inequality.

Figure	2.	Counterfactual	inequality	trends

Results

Figure	3.	Growth	in	US	family	income	
inequality,	1968-2013

Figure	1.	Trends	in	family	structure	and	labor	supply
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Figure 5: Poster from Ian created using
PowerPoint

1. Begin with a Beamer template that makes a poster of the correct
dimensions: A0 (33.1 × 46.8 inches). We recommend over-
leaf.com as a general source of Beamer poster templates. If you
want to have a specific template to use, here is a link to a ver-
sion of Rebecca’s poster (6) with content removed on Overleaf;

http://imai.princeton.edu/teaching/files/HowToPoster.pdf
http://imai.princeton.edu/teaching/files/HowToPoster.pdf
http://imai.princeton.edu/teaching/files/HowToPoster.pdf
https://www.overleaf.com/9117484mcnqcbmvpnwf
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if you use, make sure to change some of the aesthetics so that
each poster looks different!

Poster Example
Rebecca Johnson

Princeton University, Department of Sociology

Important Definitions
Two main types of financial formulas that a state uses to allocate
money to local education agencies (LEA’s) to finance special education
services. State contribution makes up ∼40-50% of special education
financing, with federal ∼10-15% and local revenue ∼40%.
•Weighting financing: states allocate more money to school
districts the more students the district places in special education.
Each special education student is weighted as a multiple (e.g., 1.3)
of a regular education student for funding allocations.

•Capitation financing: states allocate a fixed amount of money
to school districts that is not sensitive to the % of students the
district places in special education by basing funding on general
student enrollment rather than specific placement into special
education.

What’s the question?

Does a state’s switch to capitation financing, where districts are no longer
financially rewarded for each additional child placed special education,
appear to cause a decrease in rates of special education placement? If so,
how does the magnitude of that decrease vary by district based on the
racial and socioeconomic composition of its students?

Why does it matter?

• Special education enrolls 10% to 20% of public school students
•Existing sociology research focuses on how an individual student’s

attributes predict special education placement net of the student’s
"true" disability (e.g., African-American males facing a higher risk of
placement than white students at same levels of learning impairment)
•How study addresses: focuses on a policy context that shapes
placement net of disability status rather than an individual attribute

•Existing economics research focuses on how fiscal incentives built into
insurance impact diagnoses in medical care(e.g., upcoding based on
reimbursement rates); less investigation of how fiscal incentives built
into school funding regimes impact diagnoses children receive in the
school system/carry with them into medical care
•How study addresses: focuses on fiscal incentives for diagnosing
or not diagnosing childhood disabilities via placement into special
education under a specific category

Data sources

Dependent variables: all by year/state from 2000 to 2011
Percentage of students enrolled Numerator: NCES Common Core data on
in special education IDEA Part B (3-21) recipients;

Denominator: NCES total public school students
Independent variables: all by year/state from 2000 to 2011
Financing formula OSEP and NASDE 50-state survey of financing formulas

Confirmed via legislative statutes
Controls: State unemployment rate; median family income BLS; ACS; NCES
FRPL-eligible students

1. State variation in fiscal incentives
Figure: Map of distribution of financing formulas show that capitation financing is not confined to
particularly politically conservative or high-poverty regions. The heat map of special education prevalence
rates before any policy changes, with green indicating lower rates, white as the median, and darker red
indicating higher rates, shows generally higher rates on the East Coast but particularly high rates in this
pre-policy period in two of the weighting states that switch to capitation (NJ and West Virginia).

Finance category

Capitation entire time

Switched from capitation to weighting

Switched from weighting to capitation

Weighting entire time 10.0

12.5

15.0

17.5

Percentage of students 
 placed in special education

2. Does switch to capitation cause
decrease in special education rates?

Approach: DID, treatment states = weighting states that switch to capi-
tation; control states = weighting states that don’t switch

Yi,t = α + β1 ∗ treatmentstate(1 = yes; 0 = no)+
β2 ∗ posttreatmentperiod(1 = yes; 0 = no)+

β3 ∗ treatmentstate ∗ posttreatmentperiod + γ ∗Xi,t + εi,t

(1)

Xi,t vector of controls. Quantity of interest: β3. Post-treatment period is defined as years after 2 out of 3
states passed capitation.

Treatment x −0.860∗∗∗ −0.950∗∗∗

post-tx period (0.252) (0.267)

State clustered se? Yes Yes
Controls included? No Yes

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Controls (all state/year): percentage of students
receiving free or reduced price lunch (FRPL)
unemployment rate; median household income
(logged); population (in millions) 11
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Figure The graph highlights that states that switch from weighting to
capitation have higher levels than weighting states that don’t switch before
the policy’s passage, and seem to experience the sharpest decrease in
rates in the year the policy goes into effect, with leveling off after. DID
suggests that switch to capitation is associated with significantly lower
special education rates in years following policy change. The magnitude
of the effect is meaningful: a decrease in placement rates of 0.95 percentage
points means that a state with an average of 16% of students placed in
special education pre-capitation would be expected to see an average of
15.05% of students placed post-capitation.

3. Synthetic control case analysis of
switch to capitation

Motivation: 1) inference problems with small treatment N (three states);
2) very high special education rates in states that switch to capitation,
drop might be due to unsustainable rates rather than policy change; 3) is
effect driven by large drop in one state? Approach: construct synthetic
control for each treatment state. Placebo test: post-pre treatment RM-
SPE ratio (eq. 2 ÷ eq. 3) and compare treatment state’s ratio to control
states’ ratios:

√√√√√√√
1

Nyearsposttx
∗ 2011∑

i=txyear
(Ytreatedstatei

− Ysyntheticcontrolstatei
)2 (2)

√√√√√√√
1

Nyearspretx
∗
txyear−1∑

i=2000
(Ytreatedstatei

− Ysyntheticcontrolstatei
)2 (3)

Figure: synthetic control suggests most of the previous effect seems to be driven by a large drop in
special education rates in New Jersey following capitation, with RMSPE placebo test suggesting a less
than 0.03 chance (1/33) the drop is due to chance since NJ’s ratio is ranked largest among 33 states.
In contrast, capitation appears to have little effect in Missouri. One reason for difference lies in nuances
of financing formulas: New Jersey in the pre-policy period had a stronger system of financial incentives
for special education placement called multiple pupil weighting, which not only weighted each special
education student as a financial multiple of a general education student but also provided higher weights
for more expensive disabilities (e.g., autism); Missouri in the pre-policy period funded districts based on
reported school resources spent on special education but this funding was capped according to standards
for these resources (e.g., specific student-teacher ratios). West Virginia (not shown) appears similar to
Missouri, and also had a more modest policy shift than New Jersey.
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4. Future directions: district
heterogeneity

Figure Map shows drop in % students placed in special education in the year following capitation (dis-
trict’s % of children in special education in the year immediately prior to capitation minus the district’s %
in year capitation went into effect). Districts with higher % of students eligible for free reduced price lunch
(indicated by less-translucent circles) seem more highly represented among districts with large decreases.
Initial regression lends support: school districts with more FRPL-eligible experienced larger decrease.
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What happened in 
 district in year 
 capitation 
 went into effect? 
 (compared to prior year)

fewer students placed

more students placed

Pre capitation minus post−capitation students 
 placed in special education 
 (positive = fewer students placed)

−5

0

5

10

% students in 0.017∗∗ 0.022∗∗

district elig. (0.009) (0.011)
free or red
price lunch
% students in −0.009
district who are (0.014)
african-american
Observations 463 463
R2 0.009 0.010
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Figure 6: Poster from Rebecca created
using Beamer

2. Separate the poster into columns using

\begin{column} \end{column}

Most posters have 3-4 columns.

3. Within each column, you can use commands like

\begin{block} \end{block}

(for a block without a background) or

\begin{alertblock} \end{alertblock}

(for a block with a background/outline) to separate the poster
into sections like: "Research question," "Hypotheses," etc.

4. Within each block, you can put different combinations of Fig-
ures and text (though not too much text!) as you see fit

• Getting Feedback: Use the session to figure out what people
are reacting to in your project. Try out different pitches, look for
what their questions are or what claims they don’t buy, watch
whether or not they understand your tables and figures. Finally,
be sure to listen to yourself or your partner. What you are saying
to communicate the point of a figure or table is what should be
included in the paper’s caption for that figure or table.

References

Angrist, J. D. and Lavy, V. (1999). Using maimonides’ rule to esti-
mate the effect of class size on scholastic achievement. The Quarterly
Journal of Economics, 114(2):533–575.

Ho, D. E., Imai, K., King, G., and Stuart, E. A. (2007). Matching as
nonparametric preprocessing for reducing model dependence in
parametric causal inference. Political analysis, 15(3):199–236.

King, G. (2006). Publication, publication. PS: Political Science &
Politics, 39(01):119–125.

King, G., Pan, J., and Roberts, M. E. (2014). Reverse-engineering
censorship in china: Randomized experimentation and participant
observation. Science, 345(6199):1251722.

King, G., Tomz, M., and Wittenberg, J. (2000). Making the most
of statistical analyses: Improving interpretation and presentation.
American journal of political science, pages 347–361.



soc 504: writing a replication/extension paper 7

Robinson, D. (2017). An introduction to empirical bayes: Examples from
baseball statistics.

Salganik, M. J., Dodds, P. S., and Watts, D. J. (2006). Experimental
study of inequality and unpredictability in an artificial cultural
market. science, 311(5762):854–856.


	Important components to an empirical paper
	Article Format
	Supplemental Information
	Stylistic Formatting
	Figures and Tables
	Writing
	What's a poster session?

