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Principles of Effective Research

e The goal: Research should be
e Replicable: Others can reproduce your results
o Accessible: Easy to understand and build upon
e Quick: Efficient workflow and tools

e These tools and practices will help you achieve these goals

e The importance of this is increasing over time as the

underlying technology improves



Replicability: Version Control



Why Version Control

“Not one piece of commercial software you have on your PC, your
phone, your tablet, your car, or any other modern computing
device was written with the ‘date and initial’ method.” (Gentzkow
and Shapiro)

Version control is how you ensure that every change you make to
your code, your writing, your data is tracked. It makes it much

easier to fix mistakes later, and to collaborate!



Don’t Do This (from Battiston and Gars)

What we often do

Keep code and data in a Dropbox folder.

Apply “hacks” to deal with version control:
do_files
El = [l
Neme
By analysis1_final.do
E3 analysis1_finalfinal.do
[ analysis?.withoutlags.do
[ analysist.do

>

0000

What we often do

Keep code and data in a Dropbox folder.
Apply “hacks” to deal with version control

#SPECICATION IN THE DRAFT
eg price weight i.year i.month, r
¥TENTATIVE SPECIFICATION ADDED ON OCTOBER 3, 2021: CHECK BEFORE SUBMISSION

reg price weight i.year i.week, r



Setting Up Git

e The standard in software engineering is Git. To use this:
e Windows: https://git-scm.com/download/win
e macOS: Install via Homebrew with brew install git
e Linux: Use package manager, e.g., sudo apt-get install git

e Configure Git from your command prompt window:
e Set your name: git config —global user.name “Your Name”
e Set your email: git config —global user.email

you®@example.com


https://git-scm.com/download/win

Basic idea of Git

The idea of Github is to have a “repository” saving every version
of every change you make to a project. GitHub is a service for
hosting repositories online, while Git is the tool you use on your
computer to track changes. After you make changes, you “stage”
them to be uploaded, “commit” them with a note on what you
did, then “push” them to Github. And when you start the day,
“fetch” any changes your collaborators made, and “pull” them.
Also, it's good practice to “PR"” any changes made by others. Very
easy to see exactly what changes you or your collaborators made!

85 260 +
86 261 ]
87 262
263 4+ # Create the request body Green: changes added
88 264 request_body = {
89 265 "model”: model,
90 266 "messages”: messages,
91 267 "max_tokens": max_tokens,
02 . “temperature”: temperature Red: lines deleted
268 + “"temperature”: temperature,
93 269 }
94 270 6
271+ # First LLM: OpenAI API



My workflow (Windows)

e Initialize a repository: Set up a Github.com account, go in
your command window to the folder for your project, type “git
init" to initialize github, then type git remote add origin
your-repo-url where the url of your Github.com project is

e When you start work: go in your command window to the
project folder. Type “git pull origin master”. You will now be
on your 'master’ branch.

e When you finish making changes to your code or writing and
want to store it or send to coauthors, type “git add .”, then
“git commit -m “Describe what you did""”, then “git push
origin master”

e For small projects like ours, you probably don't need
“branches” so don't worry about them for now

e You can now see on github every change you made, every
time you commit. Easy!



More detail on Git

There are many guides to using Git (it has a small learning curve!),
but | recommend:

e Title: Using Git for Social Scientists

e Author: Jesis Fernandez-Villaverde

e Link: https://www.sas.upenn.edu/~jesusfv/Chapter_
HPC_5_Git.pdf


https://www.sas.upenn.edu/~jesusfv/Chapter_HPC_5_Git.pdf
https://www.sas.upenn.edu/~jesusfv/Chapter_HPC_5_Git.pdf
https://www.sas.upenn.edu/~jesusfv/Chapter_HPC_5_Git.pdf
https://www.sas.upenn.edu/~jesusfv/Chapter_HPC_5_Git.pdf

Replicability: How to Write Code



Learn Python

My strong recommendation: Python plus an Al copilot (Cursor as
of Sept 2024 is best). Julia is fine for certain
computationally-intensive tasks. R is OK if you must.
STATA/Matlab almost certainly never necessary.

Why? Python heavily used, so package mistakes found quickly. Al
is very good at helping with Python. Python is free:
https://www.python.org/downloads/

Pip is an easy way to install various libraries you need to perform
special tasks, and is included when you download python this way.


https://www.python.org/downloads/

Setting Up a Virtual Environment

e Why use virtual environments? Replicability! Especially across
coauthors.

e |solate project dependencies
e Avoid conflicts between packages
e Easily share project requirements

e Create a virtual environment:

e Navigate to your project directory in command window
e ‘“python -m venv myenv"”

e Activate the environment:

e Windows: “myenv\Scripts\activate”
e macOS/Linux: “source myenv/bin/activate’

e If you use an IDE like Cursor, this can all be automated
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Using Virtual Environments with pip

e In python, you “pip install x" for packages you need, from the
command window

e The easiest way is to have a requirements.txt file listing the
packages and their version in your base directory for each
project

e Anyone who replicates in the future will replicate exactly!

e e.g., “pip install numpy pandas matplotlib” from command line

e List installed packages (hopefully in your venv!)

o “pip list”

e Create requirements file:

e “pip freeze > requirements.txt”

e Install from requirements:

e ‘“pip install -r requirements.txt”

11



Replication Files

Every table, chart, text should replicate with one line of code,
exactly

This is very easy if you use proper version control and python!

12



Accessibility




Accessibility

Your papers should be online, free-to-read, and available as soon
as you feel comfortable sharing them. Because many readers will
see a version of your paper which is not “publication-ready”, you
should make the document they read look nice.

The way to do this is with LaTeX.

13



LaTeX seems hard

File Edit Search Format Typeset Scripts

B> | pdfLaTex v & * X

\documentclass[12pt]{article}
\renewcommand{\baselinestretch}{1}

% Margin-setting
\usepackageffullpage}
sepackage[left="1in,right="1i
\usepackage[margin="Tin]{geometry}

Math packages
\usepackage{natbib} % Natural bib and converts Harv
\usepackage{amssymb,amsmath
\usepackage{calc)

rd to Nat Bib

% Easier for expressing arithmetic

\usepackage{siunitx,booktab

centering in tables

\sisetup{
detect-mode,
tight-spacing = true,
group-digits = false,
input-signs =,
input-symbols =()[]1-+%

input-open-uncertainty =,
input-close-uncertainty =
table-align-text-post = false,
parse-numbers=true,
table-number-alignment=center,
table-figures-integer=3,
table-figures-decimal=5,

Window Help

1.45in,bottom=1.45in]{geometry}

Math symbols and equation formatting

ets margins
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But has many benefits

applying to more than 20 programs and forbids applying to more than 300. Our anecdotal understanding is that
firms and workers in the RCT saw the 10-firm constraint as very natural.} As described in Section \ref{Section-
EmpStrategy} below, we investigate four pre-registered outcomes using these rankings: the probability of applying
at all, the probability of listing a firm in one's top $N$ ranks (we use top rank and top three ranl(), and the absolute
rank of the firm (with unranked firms treated as having been ranked $N+19%). AMam rell.“ a$i-m.ilg$
across all four outcomes, including top rank and top three rank, which are not affected by the ten application
constraint, indicating that the constraint does not drive our findings. As discussed in Section \ref{Section-
EmpStrategy} ("Worker selection into the RCT"), there is no evidence that workers found the ten application cap to
be strange or that it limited who wished to participate. As seen in Table \ref{(Number-Apps}, 45\% of applicants hit

the cap, and the rate is similar across treatment arms (p-val (ﬁ‘xil&k{a“l‘a@s “‘ﬁaf'ﬁ)l i M ks

\medskip

\textbf{Worker beliefs.} After submitting their ranked list of firms they wished to apply to, workers were asked to
voluntarily evaluate three randomly selected ventures from the set of firms they had just considered applying to.
This request was made only after the ranked true applications were sent, to limit Hawthorne effects. For each job
seeker, the three firms in question remained the same for all belief questions. We asked candidates to estimate each
firm's science quality, business quality, probability of raising capital at a valuation of 131 million or more within a
year, probability of having an IPO or being acquired for at least \£50 million within one year, and their interest in
working for the company. Before answering the two questions on probabilities (i.e., the IPO and capital raise
questions), subjects were given a standard “explanation of probabilities" as developed in the work of Charles
Manski, and as used in many subsequent papers and large-scale surveys (see the review by
\citet{BRUINEDEBRUIN20233}). The explanation gives examples of probabilities, and is designed to be simple and
avoid leading subjects in any way (see \r'ef{Appendix-ScreenshE ioitgi(ictow;‘r'dismg)ve eas
The probability questions were incentivized with a risk-invariant quadratic scoring rule \citep{McKel vey&Page%},y
under which applicants can win up to 1$250 CAD ($\approx$ 1$200 USD) on the basis of the accuracy of their
predictions. Following past applied work using this scoring rule \citep{Hoffman-D4l}, we explain that the incentive
system makes it optimal to state one’s true beliefs, and we provide math formulas separately for people to look at if 15
interested. \footnote{\label{FN-QSR}If a subject guesses correctly and states confidence level $c§, they get a lottery
ol €9 A bl o it AVEIEN CADY amd o 74 A e baa by e



makes your work look professional

Information Frictions and Employee Sorting Between
Startups”

Kevin A. Bryan!  Mitchell Hoffman!  Amir Sariri®

September 2024

Abstract

Would workers apply 1o better firms if they were more informed about firm qual-
ity? Collaborating with 26 science-based startups, we create a custom job board and
imvite business school alumai o apply:. The job board randomizes aczoss applcants
to show coarse expert ratings of all startups” science and/or business model quality

Making ratings visible stron

y reallocates applications toward higher-rated firms. This
reallocation holds icting b0 high-quality workers. Treatments operate in part by
shifting worker belig
e ke pou-treatancnt bets idicatng highly overoptitic belils about stastup

out firms’ right-tail outcomes. Despite these benefits, work:

success, suggesting a problem of broader informational deficits.

Keywords: Hiring, job applications, startups, overconfidence
JEL Classifications: M50, M5

“We are geatelul to Nick Bloom, Christian Dustmaun, Claudine Gartenbers, Matt Gentzkow, Audren

Table 2: Balance Table

Seience ©
Info p-value

Nolnfo  Science Info  Bus
Info  Science Info  Busin B Info

Pancl A: Job Board RCT

fale 077 072 079 051
(m is SEP HQ 0.56 047 0.52 0.70
Iraduation year 2012 2012 2013 0.69
Startup founder 0.23 012 0.14
Startup employec 0.28 0.19 0.60
Employed 081 0.69 024
Yis of exp 10.69 861 0.55
STEM 049 0.3 0.49
Worker Quality (1-10) 5.66 190 0.35
Num. Workers 66 53 7
Panel B: MBA Student RCT
Male 054 0.38 041 0.4 0.39
White 6 029 021 021 082
Hisp./Latino 0.08 0.06 0.06 0.91
Asian 0.33 0.19 035 025
Num. Workers 5 19 48

e Tl bk compuresapplics.chactcrii
v BT (o B

oups for the Primary RCT (Pancl 4) and
e tfer o the subjects that received acence

e and “Business Info” n

dor, city, and
. of o, qualiy: OF 25 rsnos

o o o ot e il
ation. Worker Qualty s b 0

i s thJo b, 8 wers nliibl and

‘ere removed from all analysa. neligbie candidate wer forwarded the link 1o the Job board from eligible candlate. The
remaning, 19,100 ndividual contactod did not apply to any frn.
Panel B: 1 the Secondary RCT. sandoraization was not straifie.

The controls X,y include firm fixed effects to control for underlying firm quality, as
well as any strata dummies for RCTs when we do a stratified randomization. We cluster
standard errors by worker, as our treatments are randomized across workers.

Our pre-analysis plan (PAP) also states that worker beliefs and perceptions of firm
quality will be secondary outcomes. These are analyzed in the same way as our results
on worker application rankings. Finally, the PAP specifies that we will run heterogeneity
analyses based on whether workers have a STEM degree or not.'”

tion check. Table 2 shows that the four treatment groups of the Primary

Randomi:

RCT (Panel A) and Secondary RCT (Panel B) are balanced on observables.
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And citations are really easy

@article{anton2002sale,
title={The sale of ideas: Strategic disclosure, property ri
author={Anton, James J and Yao, Dennis A},
Jjournal={Review of Economic Studies},

wure®  This is .bib
citation format

pages={513--531},
year={2002},
}

@article{aran2021equity,
title={Equity lllusions},
author={Aran, Yifat and Murciano-Goroff, Raviv},
Jjournal={Journal of Law, Economics, and Organization},
year={2023},
month={Forthcoming},
}

@Avrticle{Arcidiacono04,
author={Arcidiacono, Peter},
title={Ability Sorting and the Returns to College Major},
Jjournal={Journal of Econometrics},
year=2004,
volume={121},
number={1-2},
pages={343-375},
}

Journal of Economic Th

Velurs 172, Kovsrmiber 2

7 puges 31

The direction of innovation

wwann e ameseen'= @ @Gl this

Shawrmore v

+ Addto Mendeley 2 share 99 Cite paper

AT A 07 /10,101 By et A1

wans 2 Gar nghts and content

Abstract

1w do innovarion policies affect the direction of research? Is marker-hased
InnovALoN 160 radical ur Luo INCremenLal? We consiruct a novel and wactable mode] of
Lhe direetion of innovaum, 1irms pursue inefficient research direetions because they

Just give
==.an LLM your

Journal uf Economic [heory},

style and paste
in top of paper
info...done!

This enlry incudes lhe new arlice wilh lhe relevant lields lilled in, consislent wilh lhe provided
tormat,
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Why LaTeX

e Your math looks pretty

e Your tables are pretty, auto-rotate on pdf if you set things up
right, and can be exported in the right format directly from
your coding language of choice

e Typesetting looks good

e Bibliography style is changed by changing one line, and
references auto-added and clickable

e Even paper style can be changed with one line. When Journal
X accepts, you just get their latex style and change one line
on your paper - done!

18



Writing in LaTeX with Overleaf

e What: Online LaTeX editor with collaboration features
o Why:
e No local LaTeX installation needed (can be annoying)
e Real-time collaboration

e Even for solo projects, probably easier than TeXworks or other
local files

e How to use:

e Sign up at https://www.overleaf.com

Create a new project or use a template
e Write your LaTeX code in the editor
e Compile and view output in real-time

19


https://www.overleaf.com

Overleaf is very easy to use!

G Menu @ (Upgrade

Ems i

main.tex

& references.bib

The 95% Rule

BRI O C Normal text

from an incorrect choice). Put ancther way, the higher the
stakes associated with minimising errors, the higher is the
threshold for AT accuracy.

A 89~ \subsection{Medium Scs}

le outline 2]

Introduction

¥ Finding a Good Option
High $c$
3 94
Medium $c$
Low $c$.
Finding the Truth

Suppose now that Scs is not at a prohibitive Tevel. Then
following the receipt of an AT prediction, DY can then
evaluate that option at a cost of Scs and, in the process,
Tearn whether the AT prediction is accurate or not. If the
evaluation confirms the prediction, o
1f not,

can take that action
D can evaluate other options. Recall that the AT will
present a set of actions where it predicts that the payoff
Will be sHS

Therefore, if one evaluation fails, DM will be
able to evaluate other predicted actions in sequence

Suppose that the AT predicts SkS actions that will have a
payoff of SHS. Then, following \cite{weitznan19790ptinal}, the
expected payoff from evaluating these options sequentially
until one is worth taking is:

ssv(k) = \lambda (4 - ©) + (L-\lambda)\lefr(v(k-1) - c\right)ss
solving this recursively gives:

$5 (k) = \lambda \cdot (W - ) + (1 - \lambda) \cdot \left[
\lambda \cdot ( - 2c) + (1 - \lambda) \cdot \left[ \cdots +

(@ - \lambda)A{k-1} \cdot \left[ \lambda \cdot ( - ke) -
\lanbda) \cdot ke \right] \cdots \right] \right] $5
which simplifies to:
$5 v(k) = \sun_{n=1}/{k} \lambda \cdot (H - mc) \cdot (1 -
\lambda)A{n-1} - (1 - p)Ak \edot ke 5§

This can be further refined to:

heningalinns)

G Review {8 share

Q | & Recompile

out” (., it sl o 1) o ot . s i e vt g

é e i o ] ),

21 Higho

o b, e st comsden e s s g el e ity
oty T i s, i e s of e oo, DA coid sl e s st

P
We sl DAFs s upton 0. o fc o the sitastion where AL o s
oot e ke (Rl 53T}

B, it il e s that, . the s of

1. Ti A oo mpt. o
i coivd  prit el gl = 51 = )1 Tiowonr, o
e bty s 5 i et o i Ti i o o
et i b 1= (1= = (1 =)~ ). Tn ki i, DM conld e
el et actv . o, e, o sy, i s e
et e g st T ot el o e
it st o kb ations ollovi it prsction, DM i

Va1 0 = (- ) (-0
Note i, e s s prlicton i i . vl i st et st o
e st problli of 1 with ‘gt (on ) sl i Pr.
(o ey st s AL b sl i i, DM il e AL S sl oy i
T = < 0, il cnsbuld B Al vy s i, e sl s 11 &
(i et el of Ao ot e, e b 5 . (e sl s
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Overleaf and Github

You can even integrate Overleaf into your Github repository for a
given project. See Git and Overleaf at

https://medium.com /codex/git-for-economists-a-practical-guide-
7d10faf4224f

21


https://medium.com/codex/git-for-economists-a-practical-guide-7d10faf4224f
https://medium.com/codex/git-for-economists-a-practical-guide-7d10faf4224f

LaTeX and Beamer

By the way, you can also make slides with LaTeX using the
“Beamer” style. It's just a few lines of code to add at the start,
and you can easily import all of your tables, figures, etc. as before.
These slides are Beamer! This is optional depending on your
preference - | sometimes use ppt anyway.

| also recommend reading, before you start making slides and
figures and tables, a short book on graphic design. The go-to here
is The Visual Display of Quantitative Information by Tufte. Go to
the library now and look at it - if you have not considered how an
academic must care about design, it will blow your mind.

22



Speed




How to write code, theory, experiments quickly

It is 2024. The answer to “how should I do X quickly” is Use Al
to help you!

When coding, | recommend Cursor.ai. The free version is a
wonderful VSCode based interface for writing your python, but it
also integrates frontier Al to assist you. | would guess | physically
type 20% of the code | write; I'm mainly just directing Al and
proofreading what it gives me. The paid version is $20/month and
well worth it.

If you get an error in your code, Cursor and/or just pasting the file
plus the error message into Claude or GPT will find the mistake
99% of the time. Don't bang your head against the wall!

23



How to write code, theory, experiments quickly

If you do theory, you can get help on proofs, or even double-check
them, with frontier models like GPT-ol. These are not perfect, but
at this point are good enough to be useful on a daily basis for me.

If you are running a survey or experiment, pasting your instructions
into GPT or Claude and asking for “hypothetical answers” can
help you find mistakes or misleading language in the same way a
pilot survey might. The software tool Expected Parrot does this at
scale and is specifically for social science experiments.
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How to write code, theory, experiments quickly

You should always “proofread” anything you do with a frontier
LLM. They are better than any spell or grammar check. Grammarly
is very good if you have an account. | have specific stylistic things
| ask the LLMs to look at using a custom prompt. Indeed, | give
my papers to LLMs before submission and ask for hypothetical
referee reports - the LLMs often spot things I'd missed!

25



Efficient Note-Taking Strategies

You should have a folder with every paper you find interesting,
organized by topic.

| also have .txt files with “General paper ideas”, notes for each
project I'm working on, and “General notes on papers |'ve read”.
These documents are more and more readable every year with Al.
For instance, | used the GPT API to code a searchable database of
all the papers in my folder alongside my own notes. Google's
NotebookLM is 99% as good and free. These tools are getting
better all the time. You should add notes to your “lab book” as
you read the newspaper, attend seminars, and so on!

26



My Al toolkit

| have GPT, Claude, Cursor and Perplexity (essentially, Google
search with Al) subscriptions, plus | use APIs from the major LLMs
in my research (a topic which goes beyond these slides). This costs
over 100 CAD per month. For students, | would recommend one
LLM (either Claude or GPT) and Cursor if you code. It will be

very much worth it!

For teaching, | also use Al heavily. Joshua and | even started a
company called AllDayTA to use these tools to generate question
banks, spin up a virtual TA for the students, and so on, all based
on very specific class content. When you start teaching, let me
know and I'll set you up!

27



This is a starting point

Al is getting better rapidly. | use these tools every day
They will be better next year, and better still the year after.

What I've shown you in “step one”. For your research, esp. if you
use unstructured data like historical text, audio, or video, there are
wild research possibilities that have become feasible. | recommend
Anton Korinek's Al series for the Journal of Economic Literature
(updated every six months) and Melissa Dell’s article in the same
article alongside her EconDL website of deep learning tools for
economists.

28



Bringing It All Together

e Replicable work: version control using a modern system +
tracked environments for your coding language noting every
package you use + “PR” your collaborator's changes (Git +
Python)

e Accessible work: good graphic design + typography from
LaTeX, with your work on your website or ArXiv/SocArXiv as
soon as possible

e Quick work: Use modern Al tools for coding, survey testing,
brainstorming, copyediting, proof checking, and note taking
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