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Principles of Effective Research

� The goal: Research should be

� Replicable: Others can reproduce your results

� Accessible: Easy to understand and build upon

� Quick: Efficient workflow and tools

� These tools and practices will help you achieve these goals

� The importance of this is increasing over time as the

underlying technology improves
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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!
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Don’t Do This (from Battiston and Gars)
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Setting Up Git

� The standard in software engineering is Git. To use this:

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

� macOS: Install via Homebrew with brew install git

� Linux: Use package manager, e.g., sudo apt-get install git

� Configure Git from your command prompt window:

� Set your name: git config –global user.name “Your Name”

� Set your email: git config –global user.email

“you@example.com”
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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!
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My workflow (Windows)

� 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

� 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.

� 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”

� For small projects like ours, you probably don’t need

“branches” so don’t worry about them for now

� You can now see on github every change you made, every

time you commit. Easy! 7



More detail on Git

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

but I recommend:

� Title: Using Git for Social Scientists

� Author: Jesús Fernández-Villaverde

� Link: https://www.sas.upenn.edu/~jesusfv/Chapter_

HPC_5_Git.pdf
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Replicability: How to Write Code



Learn Python

My strong recommendation: Python plus an AI 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. AI

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.
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Setting Up a Virtual Environment

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

� Isolate project dependencies

� Avoid conflicts between packages

� Easily share project requirements

� Create a virtual environment:

� Navigate to your project directory in command window

� “python -m venv myenv”

� Activate the environment:

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

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

� In python, you “pip install x” for packages you need, from the

command window

� The easiest way is to have a requirements.txt file listing the

packages and their version in your base directory for each

project

� Anyone who replicates in the future will replicate exactly!

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

� List installed packages (hopefully in your venv!)

� “pip list”

� Create requirements file:

� “pip freeze > requirements.txt”

� Install from requirements:

� “pip install -r requirements.txt”
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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!
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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.
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LaTeX seems hard
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But has many benefits
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And makes your work look professional
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And citations are really easy
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Why LaTeX

� Your math looks pretty

� 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

� Typesetting looks good

� Bibliography style is changed by changing one line, and

references auto-added and clickable

� 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!
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Writing in LaTeX with Overleaf

� What: Online LaTeX editor with collaboration features

� Why:

� No local LaTeX installation needed (can be annoying)

� Real-time collaboration

� Even for solo projects, probably easier than TeXworks or other

local files

� How to use:

� Sign up at https://www.overleaf.com

� Create a new project or use a template

� Write your LaTeX code in the editor

� Compile and view output in real-time
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Overleaf is very easy to use!
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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
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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 - I sometimes use ppt anyway.

I 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.
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Speed



How to write code, theory, experiments quickly

It is 2024. The answer to “how should I do X quickly” is Use AI

to help you!

When coding, I recommend Cursor.ai. The free version is a

wonderful VSCode based interface for writing your python, but it

also integrates frontier AI to assist you. I would guess I physically

type 20% of the code I write; I’m mainly just directing AI 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-o1. 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. I have specific stylistic things

I ask the LLMs to look at using a custom prompt. Indeed, I give

my papers to LLMs before submission and ask for hypothetical

referee reports - the LLMs often spot things I’d missed!
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Efficient Note-Taking Strategies

You should have a folder with every paper you find interesting,

organized by topic.

I also have .txt files with “General paper ideas”, notes for each

project I’m working on, and “General notes on papers I’ve read”.

These documents are more and more readable every year with AI.

For instance, I 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!
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My AI toolkit

I have GPT, Claude, Cursor and Perplexity (essentially, Google

search with AI) subscriptions, plus I 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, I would recommend one

LLM (either Claude or GPT) and Cursor if you code. It will be

very much worth it!

For teaching, I also use AI heavily. Joshua and I 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!
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This is a starting point

AI is getting better rapidly. I 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. I recommend

Anton Korinek’s AI 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.
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Bringing It All Together

� 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)

� Accessible work: good graphic design + typography from

LaTeX, with your work on your website or ArXiv/SocArXiv as

soon as possible

� Quick work: Use modern AI tools for coding, survey testing,

brainstorming, copyediting, proof checking, and note taking
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