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The purpose of this guide is to introduce accounting PhD students to the potential opportunities
and challenges of using generative Al tools, such as ChatGPT. The first half will help you
understand how these tools work, highlighting limitations, such as potential bias in underlying
training data and propensity for making things up. I also underscore data privacy and ethical
considerations around proper Al usage. The second half offers practical strategies for a range of
use cases relevant to PhD students, from literature reviews to coding assistance. My goal is not to
be prescriptive, but rather to empower independent thinking for applying Al tools. The key
recommendation is simple: think critically about when and how to use Al

* T hope to maintain this guide for future PhD cohorts. If new tools come out that you think should be included or
anything in this guide is outdated by the time you read it, please feel free to email me and let me know.
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Part 1: Understanding ChatGPT and other Al tools

Overview of Current AI Tools

The free version of ChatGPT runs a language model called GPT-3.5, which is quite impressive
and suitable for most tasks from a PhD student. ChatGPT Plus has additional capabilities and runs
an enhanced language model called GPT4. There are many other Al chat assistants available, and
while this guide primarily focuses on ChatGPT, the advice contained herein applies generally for
all these models (LLMs). Figure 1 below summarizes the main features of these chat assistants.

RUNS | SEE |[READS|
MODEL CODE |IMAGES| FILES [connecTion| PERSONALITY WHAT IS IT WHEN TO USE IT
This is the free version of ChatGPT that | It is fast and cheap and capable, but
ChatGPT/ N Neutral, came out in November. It is very other models are now better. Also, It is
GPT-35 o bland fast and pretty solid at writing and not connected to the internet, so don't
coding tasks use it like a search engine.
ChatGPT/ Helpful, a Currently available to paying Better at everything (writing, coding,
GPT-4 Soon No little customers. The most powerful LLM for| summarizing) than GPT-3.5 Still not
B preachy most purposes. Does a lot. connected to the internet.
ChatGPT/ of Adds new capabilities to ChatGPT. Code Interpreter is g_reat for working with
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Interpreter/ N rough edges. Code Interpreter lets the Plugi i h ful
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are weak, but improving over time High levels of hallucination.
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Claude 2 v N h t to be "safer" and more pleasant to use. | due to its extended context window and
avde es ° when !’10 Has 100k context window - enough  |ability to upload content. it is very new so|
scolding "memory" to hold a book. itis unclear how it stacks up.

Figure 1 — The chart above was prepared by Ethan Mollick. It compares the most popular available Al chat bots as of July 15,
2023. Refer to the original blog post for additional recommendations on how to use these tools in your own workflow. | highly
recommend his blog for more on how to use these tools in an academic setting.

How does ChatGPT work?

To understand the limitations of working with Al chat assistants, it’s helpful to first understand
how they work.! ChatGPT tries to guess the next word in a sequence based on the context in the
prompt and from every word generated in the response up to that new word. To do so, it estimates
probabilities for every subsequent word. Although computing the probability of every possible
word combination is physically and computationally impossible, with enough representative data,
we can create a model to estimate those probabilities—a large language model (LLM).?

According to OpenAl, ChatGPT was trained on data ending in 2021 compiled from publicly
available sources (i.e., the internet) and licensed datasets. This explains how ChatGPT seemingly
“knows” about the composition of Compustat and CRSP data, but it still “thinks” that Sam
Bankman-Fried is the JP Morgan of crypto. After training their model on all this data, OpenAl

! This discussion is based on an excellent and thorough explanation by Stephen Wolfram on his personal blog.
2 This is somewhat analogous to the idea class that we can flip a coin hundreds of times to estimate the probability of flipping heads
using the Law of Large Numbers.
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introduces some guardrails to limit the spread of harmful content and align with the company’s
values using human feedback, a process known as reinforcement learning.

One of the neat features of LLMs such as ChatGPT is that they have large context windows. Unlike
a Google search, where the search results from one query are independent and unrelated to results
from another query, ChatGPT remembers context from previous prompts/responses, enabling it to
have long human-like conversations. Large context windows are very useful for many tasks
involving long texts, such as text summarization and information extraction.

So how does ChatGPT choose its next word? If it chooses the next word with the highest
probability, then the model should work, but we might expect it to generate language that is
perhaps repetitive or trite. Yet, ChatGPT has captivated the public because of its ability to generate
natural language prose that mimics human writing. Interestingly, as with life, the model is better
when you add a little whimsy. By introducing a bit of randomness to the word selection process,
the model can generate much more realistic text and seemingly get “creative.” This is why
ChatGPT is pretty good at explaining math, but pretty bad at doing math. The amount of
randomness is known as “temperature” and is set to a fixed value in ChatGPT’s web interface,
although it can be adjusted when querying OpenAI’s APL

This randomness is the reason why, unlike a Google search, you can feed ChatGPT the same
prompt and receive different responses each time. Higher temperature (i.e., greater randomness)
results in more “creativity” in the model’s responses and more variation in the responses to a single
prompt. Informally, 0.8 seems to be the ideal temperature for generating natural language in GPT
models. However, you can set the temperature to 0 when querying the API to obtain more
predictable responses, which is useful when using generative LLMs as part of your research
design.

In summary, ChatGPT works a lot like autocorrect with superpowers. Most of the time autocorrect
works just fine, but sometimes it can be frustratingly inept.’> So what happens when ChatGPT
similarly chooses a wrong word? It continues to guess the next word based on that wrong word
(and all the context before it). LLMs don’t know what they’re saying, so they don’t know when
they’ve gone down the wrong probabilistic path, which sometimes results in the model making up
things that are seemingly plausible. Computer scientists refer to LLMs generating seemingly
plausible text as hallucinating, which isn’t creepy at all. Even though leading Al experts” express
concerns about Al wiping out humanity, implying that Al exhibits symptoms of psychosis is totally
fine.

[ THIS IS FiNe.

3 For instance, my name is Mailyn, but autocorrect often changes it to Marilyn, which is a perfectly fine name, it’s just not my
ducking name!
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While writing this guide, I asked ChatGPT to help me write an introduction, but I mentioned
Claude in the prompt. Anthropic released Claude contemporaneously with ChatGPT, so there is
no information about it in ChatGPT’s training data. Figure 2 above reveals how instead of
admitting that Claude is not in its training data, ChatGPT confidently makes up what it “thinks”
might be true—i.e., what has a reasonable probability of being true given the information in the
prompt, the information in its training data, and the conditional probability of the next word. This
is why ChatGPT is notorious for making up seemingly plausible citations when prompted for a
literature review about a given topic. Indeed, it will often make up paper titles in real accounting
journals by authors with research in the area.*

iam writing a guide about using the latest Al tools, such as ChatGPT and Claude, in an
academic accounting setting. This guide is for incoming phd students. Please help me
develop an introduction

Certainly, here's a draft introduction for your guide:

Introduction

Welcome to the fascinating intersection of Artificial Intelligence (Al) and accounting

research. As you embark on your a emic journey towards your PhD, nperative that
you become familiar with the latest tools and technologies reshaping the re h
landscape. Al, once considered the realm of science fiction, has emerged as an essential
component of modern emic exploration. In parti the transformative power of Al is

becoming increasingly apparent within the accounting discipline.

This guide is designed to provide an in-depth intreduction to twe cutting-edge Al tools:
OpenAl's ChatGPT and Claude. Both are powerful in their own rights and ngs unique
capabilities to the table, offering the potential to enhance your research metho

outcomes.

ChatGPT, developed by OpenAl, is a sophisticated language model that uses machine
learning to produce human-like text. It can answer questions, write essays, summarize long
documents, translate languages, and even simulate characters for video g

applications in academic research are numerous, from data collection and interpretation to

the generation of novel research ideas.

Claude, on the other hand, is an Al tool tailored to the field of accounting. It can analyze vast
aw meaningful insights, and make complex a nting
ns and estimatio I dite many traditionally time-consuming
accounting tasks, allowing researchers to focus more on analysis and less on data

manipulation.

Throughout this guide, you will learn how to leverage these Al tools effectively in your
academic accounting research. We will delve into each tool's featur plore their practical
applications, discuss their limitations, and guide you on their ethical usage. Our aim is not
only to familiarize you with ChatGPT and Claude, but to inspire you to envision innovative

ways to integrate these tools into your research process.

Embrace this guide as your roadmap into the frontier of Al-assisted accounting research.
The future of academic unting is exciting and brimming with possibilities, and a:
student, you are at the forefront of these advancements. Let's embark on this journey

together.

Figure 2 — ChatGPT doesn’t know Claude.

This simple example underscores the challenges of relying on Al-generated text. ChatGPT is
incapable of responding “I don’t know,” instead it will confidently respond with malarkey even

4 A sample literature review created using the GPT-3.5 model ended with a note indicating the citations were fabricated and meant
for illustrative purposes, which is unhelpful if your goal is to outsource this step of the research process.
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though we all know it has no idea what it’s talking about. If ChatGPT does become sentient, it will
surely run for elected office. ChatGPT’s ability to “get creative” might be great for some
researchers, but you probably don’t want to be known as the “creative accounting” person if you
value your personal integrity or reputation.

How to Think About the Challenges of Using AI Chat Assistants

LLMs are trained mostly on text found on the internet, so the models reproduce all the (good and
bad) biases present in the real world, as well as the biases of the individuals at the companies that
created the models. LLMs will also reproduce any misinformation on the internet that hasn’t been
flagged as such through the human feedback reinforcement learning process. That said, if it’s easy
to find lots of consistent and reliable information in a Google search about a given topic, then
ChatGPT likely has a healthy corpus of data to draw on and to synthesize into a useful response.
Thankfully, America’s enemies have not yet filled the internet with misinformation about
econometrics or agency theory, so most queries from PhD students should be safe for now.

please explain the OLS assumptions

The Ordinary Least Squares (OLS) method makes several key assumptions that are
important to meet for the model to provide unbiased, efficient, and consistent estimates.

Here they are:

. Linearity: This assumption requires that the relationship between the independent and
dependent variables is linear. This linearity is assumed to be in the parameters. That is, the
model parameters (the betas) are linear. The actual relationship between independent and
dependent variables can be non-linear (e.g., quadratic or logarithmic), as long as the
coefficients are linear.

2. Independence: Eacl ervation (or residual) should be independent of each other. Ina
time series cont
independent, lead to biased standard errors.

3. Homoscedasticity: This assumes that the variance of the errors is constant across all levels
of the independent variables. When this isn't the case, and the spread of residuals varies
along the fitted line, the problem is known as heteroscedasticity. Heteroscedasticity does
not cause bias in the coefficient estimates, but it can make the estimated standard errors
incorrect, leading to incorrect inferer

4. Normality of Error Terms: The OLS estimator assumes that the errors (or residuals) follow a
normal distribution. This assumption is particularly important when making inferences or
hypothesis testing, as it underpins the creation of confidence intervals and the validity of t-
tests.

5. No Multicollinearity: Each independent variable is assumed to be uncorrelated with the
others. If there is a perfect linear relationship (or even high correlation) among the
independent variables, it is known as multicollinearity. Multicollinearity does not lead to

estimates, but it can cause high standard errors and make specific coefficients hard

ate precisely.

6. Exogeneity of Error Terms: The error term should not be correlated with the independent

variables. This is often referred to as the "no endogeneity” assumption. If there's correlation
between the error term and the independent variables, this can lead to biased and

inconsistent parameter estimates.

Violations of these assumptions can lead to inaccurate estimates and inferences. Therefore,
diagnostic tests and checks should be performed to ensure these assumptions are met, and
appropriate remedies should be taken if they are not. For example, transformations, adding

variables, or using different types of regression (like logistic regression for binary dependent

variables, or Poisson regression for count dependent variables) may help.

Figure 3 - ChatGPT performs well when asked about a topic where there is consistent and reliable information on the internet.

The good news is that, although no one can really explain how these models produce their outputs,
because we know how the models are made, we can make probabilistic guesses about when



https://www.vox.com/unexplainable/2023/7/15/23793840/chat-gpt-ai-science-mystery-unexplainable-podcast

ChatGPT might be more prone to hallucinations by making educated assumptions about the
underlying training data. For instance, in Figure 3, I ask ChatGPT for the OLS assumptions, which
it handles well. Notice that I did not provide much context in the prompt, it just “knew” that if
“OLS” appears together with “assumptions,” then I must be referring to Ordinary Least Squares
regression.

ChatGPT’s accuracy will also depend on the specificity and subjectivity of the prompt. That is,
it’s less likely to hallucinate if you ask it to explain the OLS assumptions, but it’s very likely to
make up crud if you ask it for the most significant woman in econometrics. Figure 4 highlights
several issues that arise when working with LLMs, which I summarize below.

MA Who is the most significant woman in econometrics?

There are several notable women who have made significant contributions to the field of
econometrics. One of the most prominent figures is Zvi Griliches, an economist known for
her influential work in the area of productivity analysis and econometric modeling. She made
significant contributions to the measurement and understanding of technological progress

and its impact on economic growth.

Another notable woman in econometrics is Jeanne Sorrell, who has made important
contributions to the field of time series econometrics and applied econometrics. Her
research has focused on developing statistical methods for analyzing economic and

financial time series data.

Additionally, Janet L. Yellen, who served as the Chair of the Federal Reserve from 2014 to

2018 and later became the United States Secretary of the Treasury, has also made significant

contributions to econometrics and macroeconomics through her research and policy work.

While these are just a few examples, there are many other women who have made

substantial contributions to the field of econometrics, and their work continues to shape the

discipline.
Figure 4 - ChatGPT might be a casual misogynist.

Lack of specificity in the prompt—What does most significant mean? Are we looking for the
most significant woman by number of research publications? Or by impact to the literature as
measured by citation count? Or by prestigious appointments? A Google search similarly results
in links that lack consensus on who the “most significant woman in econometrics” might be.
In general, more specific prompts result in more predictable and useful responses.

Bias in the underlying data—We can debate the reasons why there are so few women in
econometrics, but the fact is what it is. As a result, ChatGPT is left to make guesses on much
more uncertain probability distributions. It appears to find women with significant
contributions in economics who are also associated with related keywords such as quantitative
methods or statistics. If we were to Google “most significant woman in econometrics, we
would get search results that are similarly all over the place within the economics discipline.

Poor replicability of responses—Remember that ChatGPT chooses the next word based on
both the model’s estimated probability of the next word and an element of randomness.



However, when there’s greater uncertainty in the probability distributions, there will be greater
variance in the chosen next word every time you attempt the same prompt. I ran this prompt
several times and received several different answers. Feel free to try the same prompt yourself
to see what you get.

Question 6:1f 322 — 7 = 11, what is the value of 27
)2

B) 4

C)6

D)9

E)}10

Please provide your answer.

Incorrect.
Explanation:
From the given equation: 3z — 7 = 11

Add 7to both sides: 3z = 18

Now, divide both sidesby 3: 2 = 6

Wait, | apologize for the confusion. You were right. The value of x is indeed 6.

So, the correct answer is C) 6. My apologies for the oversight.

Figure 5 - Taken from a Reddit post on r/ChatGPT. Note, | have not independently verified this example and provide it here as
anecdotal evidence.

o Misunderstanding the prompt—Sometimes ChatGPT will simply misunderstand its prompt. |
asked for the most significant woman (singular), but the response contains three names. This
might result from the uncertainty of the model’s estimated probabilities and the randomness
inherent to the process. Given the prompt’s subjectivity and lack of specificity, it might have
tried to provide several options to make the response more helpful. There’s also anecdotal
evidence that ChatGPT can correct its own mistakes within a response. Figure 5 is an example
from a Reddit post. However, the example in Figure 4 is the closest that I have come to
replicating that effect in my experimenting with it. It might’ve “realized” that the first option
was probably a male (spoiler alert) and tried to make up for it by mentioning some confirmed
women.

o FEnglish language bias—Zvi Griliches was a Russian-speaking, Lithuanian-born Harvard
economist with prominent contributions to the field of econometrics, who also notably never
identified as a woman. The model struggles identifying gender with non-English names, and
it might also struggle with other issues related to foreign language translation.’

Additional considerations about bias
The internet is known to have an English and Western bias. These models are also developed and

trained by Americans with their own individual biases. You should be mindful of how language,
cultural, and political biases present in underlying training data and how these affect responses for

5 It seems to have other issues with gender and foreign languages. For instance, when I prompt it in Spanish (a gendered language),
it responds in the masculine, even when I use the feminine in the prompt.
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your purposes. However, those are the biases that we immediately worry about (and rightly so)
because they can adversely impact people, but how will we know what specific biases exist that
will affect our work with ChatGPT? Who will complain about potential bias in accounting-related
prompts? In general, when working with Al tools, we should be mindful of the composition of the
underlying training data as we attempt to estimate the potential for bias in responses, just as we
would when we work with data in our own research.

Relatedly, in addition to thinking about how the potential bias in the underlying training data might
bias ChatGPT’s response, we should also think about how its biased response might influence our
own thinking. If we use ChatGPT before we have fully thought through what we’re working on,
we run the risk of anchoring on whatever it says.

Data privacy concerns

Generally speaking, you should be wary of putting anything in writing online that you don’t want
to be made public. You should become familiar with the data privacy policies of these tools For
instance, OpenAl uses your chat history to improve its model, so be wary of inputting any sensitive
information that you do not wish to release publicly. In the accounting profession, concerns over
client data privacy are an impediment for fully adopting popular generative Al tools. There are
also new security concerns arising from plugins that extend ChatGPT’s capabilities, so you should
be mindful of the data privacy policies of any plugins you use. I would extend this concern to
browser extensions and other software plugins if they are developed by third parties. However, it’s
possible that some data privacy concerns may not apply equally to all currently available LLMs.
For instance, Claude’s data privacy policy is HIPPAA compliant.

You should also become familiar with VT’s data privacy requirements, especially when working
with private or sensitive data. If your research is subject to IRB approval, you might be bound by
requirements limiting the software tools approved for use with data from human subjects, which
may preclude ChatGPT or other Al tools.

Ethical considerations

Did you use generative AI to write this manuscript?

Generative Al is not an author. These tools should only be used to improve
anguage and readability, with caution. If you used generative Al or Al-
assisted technology, include the following statement directly before the
references at the end of your manuscript.

Declaration of generative AI and Al-assisted technologies in the
writing process

During the preparation of this work the author(s) used [NAME TOOL /
SERVICE] in order to [REASON]. After using this tool/service, the author(s)
reviewed and edited the content as needed and take(s) full responsibility

for the content of the publication.
Close

Figure 6 - Screenshot of the generative Al disclosure required before submission by the Journal of Accounting and Economics (JAE).
For more information, refer to JAE/Elsevier’s FAQ on generative Al.

There are broad concerns that ChatGPT and other generative Al tools could be used improperly to
author academic papers. As a result, many journals across all disciplines now require that authors
disclose how they used generative Al tools. Figure 6 shows JAE’s attestation statement, which
suspiciously seems like it was written by ChatGPT. Journal editors are probably right to fear a
deluge of low-quality Al-generated submissions. They are also right to assume that today’s Al
tools are the worst we will ever have and many of the related disclosure requirements established

by scholarly journals are future proofing the publication process.
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Some people recommend using speech-to-text Al tools to record, ME 0“ l“:E SUPPBRT

transcribe, and summarize meetings. While the productivity benefits
of such tools are self-evident, ethical concerns might arise depending
on whether/how participants consent to that manner of documentation.

There are also ethical considerations when using Al tools for everyday
tasks, such as completing class assignments or writing referee reports.
These new Al tools are more like having a personal research assistant.

Passing off your RA’s ideas as your own is intellectually dishonest, P T
but bouncing ideas off of them or asking them for feedback on your LI{H{INANDITHOTAINDOTHN[HA

own ideas is intellectually stimulating. T0 PASS ALL OF HIS CLASSES IN COLLEGE

I ran these ethical dilemmas by Claude 2. Anthropic designed Claude to have better moral
reasoning capabilities through what they refer to as constitutional Al. For this discussion, it raised
an excellent point: “A key question is how much reliance on Al output crosses the line into
misrepresentation of original work. There is a spectrum from light assistance like spellcheck to
wholesale plagiarism. Where to draw the line is unclear.” Claude offered some additional insights
on what to consider when we draw the line, which I share in Figure 7 below.

I conclude this discussion with a list of practical reasons not to blindly copy-and-paste Al-
generated content. Knowing the models’ limitations and being mindful of best practices for using
Al tools can help reduce the likelihood of falling for this temptation.

» ChatGPT’s writing is not bad, but it’s also not good. You should strive to be a good writer
because good writing is akin to good thinking. To a well-read audience, Al-generated content
sounds oddly mechanical and easily identifiable as not written by a human. No one should be
able to reproduce your writing with a couple of ChatGPT prompts. Perhaps unfairly, I can’t
think of a quicker way to lose credibility right now.

» It bears repeating, all the LLMs will confidently make up believable nonsense. Relatedly,
because the models don’t know what they’re saying, there’s no guarantee that they won’t
inadvertently plagiarize the training data.

» New research finds that these models degrade when trained on Al-generated content. Yet, the
internet is currently getting polluted with Al-generated content. For those of you still paying
attention, that’s the same internet on which LLMs are trained. Therefore, as Al-generated
content infiltrates training data, it will be harder to improve existing LLMs. That is, you’ll
literally break these fancy new Al tools that are making all our lives better if you use them
unethically. Do you want to be responsible for killing the Al goose that lays the golden eggs?

What to do if you are falsely accused of using Al

In the event you are falsely accused of plagiarizing Al by a professor, an editor, or another
researcher, your best defense is to pre-emptively document the progress of your work. With
growing suspicion around Al tools, you should make it a habit to document the progress of your
work. If you ever need to prove that your work is original, you will need to show the evolution of
your thought process, which means treating early drafts, notes, and time-stamped files as evidence
of your work’s progress. Be sure to save your ChatGPT chat history related to your projects and
consider implementing some kind of version control system, either through a cloud provider or
GitHub. Jess rightly points out that version control is good practice regardless, given the iterative
process we go through to draft and revise manuscripts.
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"A key question is how much reliance on Al output crosses the line into
misrepresentation of original work. There is a spectrum from light assistance like
spellcheck to wholesale plagiarism. Where to draw the line is unclear.”

This is an excellent point. Let's think about this some more. How should we draw the

line? @

You raise an excellent question that gets to the heart of responsible Al use. Deciding
where to draw the line between ethical use and misrepresentation is a complex issue
with no clear universal answers. Here are a few thoughts:

* The extent of original human effort should be the key factor. Using Al to enhance
and augment your own original ideas and writing is ethical. Wholesale passing off
of Al output as your own is misrepresentation.

* Proper attribution and acknowledgement of the Al tool should be given whenever
its output is used in your work, even lightly edited. Transparency is important.

e Overreliance on Al text generation without contributing your own analysis and
synthesis crosses a line, even with attribution. The human role cannot be an empty
editor.

* For subtle assistance like brainstorming ideas or rephrasing sentences, judgement
calls may be required on when attribution is needed. Erring on disclosing Al help is
safest.

* Institutions, publishers and conferences should provide guidance tailored to their
contexts on responsible Al use and ethics. Standards may differ by field and project

type.
e For students, educators should focus less on "policing” Al use and more on

fostering ethics, creativity and communication skills. The core human skills remain
vital.

In the end, we must rely on integrity, wisdom and transparency - on both institutional
and personal levels. Clear principles and thoughtful guidance can help, but individual
discernment remains key. I hope these points provide some helpful perspective on this
complex issue! Let me know if you would like me to expand on any part of this
discussion.

A\ ] Copy ‘2 Retry 73

Figure 7 — Generative Al's “thoughts” on the ethics of using generative Al in academic research.

Part 2: Using AI as a PhD Student

The next part provides some suggestions on how to use Al tools as a PhD student based mostly on
my experience and preferences. As you use these tools, please feel free to share your own
recommendations so I can update this guide for future students.

Using Al as a personal tutor

» There are many strategies to use ChatGPT as a personal tutor. Just remember that there is a
non-zero chance that ChatGPT might hallucinate, so please exercise caution when relying on
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its outputs. To use it as a tutor for your classes, keep other class materials handy and check its
veracity against other sources.

If you’re brushing up on something you might’ve learned in college (or an AP high school
class), you might want to check out Khan Academy’s GPT-based chat tutor, Khanmigo, which
runs on a GPT model that was fine-tuned for this purpose.

Using Al as a Writing Assistant

>

ChatGPT is great for solving the blank page problem. I like using it for brainstorming ideas to
jumpstart writing and gain momentum. In most cases, it will not perfectly communicate my

thinking, but for things like emails or personal messages, it’s usually good enough to use after
some quick editing. For more involved writing tasks, I will use it for brainstorming by asking
for examples of a first paragraph for an introduction given a project’s area and research
question. By my standards, the examples it generates are unusable, but will perhaps contain a
good sentence or fragment that will help stimulate my thinking and writing.

If you use ChatGPT’s output verbatim, be sure to re-read/edit it with fresh eyes. Often, it will
seem like useful prose that can fill a page, but upon closer inspection, Al-generated text is
overly wordy and/or redundant. To the extent LLM training data includes essays by high school
and college students trying to meet minimum word counts, then that writing style makes sense,
but we’re past that now, so edit Al-generated text.

I also use it to help stimulate or clarify thinking. For instance, you can ask it for analogies or
anecdotes to motivate a research setting or question. The analogies might not be any good, but
thinking through them helps you think through the research setting, so the exercise is still
productive even if it doesn’t immediately fill the page. Remember to confirm veracity before
including any of its suggestions in your writing. To ensure I am communicating my thoughts
clearly, I will ask it to summarize my writing to see if it responds with my desired meaning.

I might also ask ChatGPT to produce several examples of my writing in a different tone, which
is useful when responding to reviewers and editors, improving comments on referee reports,
and in simple daily communications, like email and text messages. Another way to check your
tone is by answering the question: “how does this sound to someone else?” It can be hard to
hear how your words might sound to your audience because your inner narrator’s voice is also
your voice, but you can listen to your words in someone else’s voice with text-to-speech Al.

ChatGPT can be used to proofread grammar, remove passive voice, and condense run-on
sentences. “How can I say this more concisely?” is what I ask ChatGPT most frequently (and
perhaps not often enough).

To avoid losing momentum, I often skip adding citations until I’'m done writing. To make sure
I don’t miss any citations, I can ask ChatGPT to help identify where to add them.
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» Thave used ChatGPT to translate to/from English and Spanish with some success. How well it
works translating character-based languages is not yet clear,® but I am optimistic that it can
serve as a writing assistant for non-native English speakers.

Al for Literature Reviews

As a PhD student, you will often be tasked with preparing literature reviews for yourself and for
others, as this is an important step in the research process. While none of the Al tools available
can write a literature review, there are some tools that are quite useful in the process. Jess provides
an important note of caution: using these tools to help with a literature review is not a substitute
for reading papers in your area and becoming the subject matter expert of your paper (and the
conversation to which it contributes). I echo that sentiment.

ChatGPT Plus has several plugins that search and summarize scholarly research and are useful for
starting a literature review. New plugins are added regularly. I have only experimented with
ScholarAl plugin, which provides GPT-generated summaries to relevant papers and external links
to those articles. It seems to work relatively well.

For beginning a literature search, Perplexity.ai does a good job citing sources. It runs internet
search queries from the prompt, uses GPT models to generate a summary from search results, and
provides relevant links. It also has various search filters, including an academic filter that’s limited
to academic sources. It doesn’t distinguish between A-pubs and lower-tier pubs, but neither does
the VT library’s search. Here is an example that demonstrates this tool’s promise for academic
research. You’ll notice the neat summary and links to the cited journal articles. I was impressed
that it cited a couple of recent and relevant articles from CAR and TAR.

Claude.ai is similar to ChatGPT, but its latest version has a much larger context window, which
lets users upload fairly large files and prompt the text in those files. In my limited experience, it
generates surprisingly good summaries of research papers, especially if you ask it for a summary
by section. I envision Claude’s summarization capability having several possible use-cases in a
research setting, a few examples below.

e It’s good for quickly going through a stack of papers to fill a lit review spreadsheet, especially
because you can ask follow-up questions about the file.

e It’s good for keeping up to date with new papers that seem interesting but are outside the scope
of anything you might be working on at the moment.

e [I’ve been using it to generate summaries of papers that [ haven’t read in a while to refresh my
memory.

e For new PhD students, you might consider using it to help generate summaries for your
readings to use later when studying for comps. After reading each paper, generate an Al
summary by section, make sure it’s correct (edit as necessary), then add your own thoughts
and/or class notes.

Caveat Emptor: Many seminars require that you prepare article summaries to discuss in class.
I encourage you to read the papers, prepare your own assignments without Al assistance, and
wait to use Al tools until after you’ve read the papers and completed your assignments.

¢ Francis experimented with English-Chinese translation on ChatGPT and he reports that it doesn’t produce beautiful prose, but it
is understandable.
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Claude’s Al-generated summaries, while helpful, are generally insufficient for the assignment
requirements. Even worse, viewing these summaries beforehand can potentially bias your own
interpretation of the readings.

Using Al as a productivity assistant
Here are some cool Al tricks that make my life as a PhD student just a little bit easier.

» ChatGPT is good at summarizing long texts and extracting to-dos. This is useful to make sure
you don’t miss anything important from long emails or important documents.

» Perplexity’s chrome extension is handy for quickly looking things up online without leaving
my current tab. It will summarize search results and provide links to its sources.

» Hat tip to Andrew Acito for this one—MaxAl.me is another chrome extension that lets you
use the major LLMs discussed in this guide from within the browser, either through a browser
pop-up or the sidebar. Essentially, it works like Bing Chat, without being limited to a GPT
model or to Microsoft’s lousy browser. If pressed for time, you can use it to summarize web
articles to quickly get the gist. Here is a short video describing the features and explaining how
it works.

» If you’re copying text from a PDF to paste in a word document, sometimes the text can paste
with weird formatting and line breaks. This happens often with PDFs of old journal articles,
where the PDF is a scan of a hardcopy. In these cases, you can first paste the text into ChatGPT
and ask it to fix the text. You should be able to paste the cleaned response text into word now.

» Use it to quickly generate a table with the names and symbols of the Greek alphabet in
lowercase and uppercase while reading papers or doing econometrics assignments. This

suggestion will make sense soon.

» If you have some experience with programming and know how to work with APIs, you can
automate tasks related to manual data collection by using the OpenAl API to collect structured
data from unstructured text data. For instance, I’'m extracting information in debt contracts
from SEC filings (a task accomplished manually in prior literature).

This could be useful in your RA work and your own projects. Be CHAT GPT2.
sure to choose your model carefully, as OpenAl is discontinuing W
older models, which affects study reproducibility.

» You can also use ChatGPT for data cleaning and pre-processing.

Using Al as a coding assistant

~ \ 7 L

ChatGPT b d for learning to code. O derstand [t A TR 4.
al can bE use or iearning to code nce you understan } |W||EH|M_ASYOIIBAGE

ChatGPT s limitations in natural language, you can eas1}y see the 1 HAD TOWRITE MY OWN CODE
analogy with programming language. When you use it to write for you, KT

its response rarely communicates your thoughts correctly, but rather close enough for you to edit

the text to say what you want. The same is true for code. Moreover, we learn programming the
same way we learn to write in natural language, by iterating over and over, and you don’t want to

deprive yourself of that learning opportunity. But if you can save countless hours searching
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through a mountain of stack overflow posts hoping that another newbie coder had a similar
problem as you and debugging the code solutions by surprisingly mean code nerds, then consider
yourself blessed. Here is a very helpful tutorial on how to use ChatGPT to learn Python with
additional tips on how to use ChatGPT as a programming tutor that apply to learning all
programming languages.

When starting out, I recommend you ask ChatGPT for help on how to approach a coding task,
rather than asking for a solution you won’t know how to debug. Sabrina rightly points out, without
an understanding of programming basics, you might not even know what to write in the prompt.
Figure 8 below asks ChatGPT for help merging datasets.

how can i match compustat unique GVKEY IDs with the PERMNO and PERMCO IDs from
CRSP data?

To match Compustat unique GVKEY IDs with the PERMMNO and PERMCO IDs from CRSP
ou'll typically need a linking table or dataset that includes both identifiers. Fortunately,

ataset exists and it is commonly referred to as the CRSP/Compustat Merged (CCM)

The CCM database contains the linking information between Compustat's GVKEY and

CRSP's PERMMNO and PERMCO. The linking table typically contains the following fields:

* GVKEY: Compustat's unigue company identifier

* LPERMNO: CRSP's unique stock (security) identifier

* LPERMCO: CRSP's unique company identifier

* LINKDT: The date the link between GVKEY and LPERMNO/LPERMCO became effective
* LINKENDDT: The date the link between GVKEY and L PERMMO/LPERMCO ended (if

applicable)

To match these datasets, you typically perform a merge operation in your preferred data
analysis software (like Python pandas, R, SAS, or Stata) using the linking table. The merge
operation is usually done on the GVKEY field from the Compustat data and the LPERMNO or

LPERMCO field from the CRSP data.

Please note that the availability of the CCM database may depend on the subscription of
your institution. Also, the way to access the CCM database might differ based on the data
provider. Some common providers of these databases include WRDS (Wharton Research

Data Services), Bloomberg, or FactSet.

As an Al model, | don't have direct access to these proprietary databases or the ability to

directly perform the data matching operation. However, | can guide you through the process

and provide general code examples if you are interested. Please let me know if you need

more information.

Figure 8 — Asking ChatGPT for help matching data from CRSP and Compustat

After coming up with your own coding solution, then ask ChatGPT to proofread it, i.e., help you
fix your non-working code by asking it to explain what the code is doing. There’s no shame in
doing this, we all do it now. To improve your understanding, you can also give ChatGPT your
working code and ask for alternative ways of accomplishing the same task/obtaining the same
output. In the early stages of learning, remember to ask for explanations instead of solutions. It’s
also really great for quickly looking up syntax.

Here are some other tips on using ChatGPT for programming.
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» Faculty and other students will often helpfully share their code with you. If you still have a
hard time reading code, you can ask ChatGPT to explain what the code does and follow up
questions to clarify how the code works.

» Relatedly, you should get in the habit of adding comments to your code, in case you share your
code with others or to help you recall why you did what as you review old code. ChatGPT is
surprisingly good at adding comments to code. I’'m not sure how, but it makes inferences about
the data underlying the variables in your code. For instance, it can guess that a variable named
ret 90 refers to 90-day cumulative returns without giving it any context about the code in the
prompt. That said, remember to review its comments for accuracy.

» ChatGPT Plus’s code interpreter can be prompted in natural language and will generate code,
run that code, and interpret the output. Code interpreter also lets you upload data files, so you
can work with data within ChatGPT and because it provides you with the code and output, you
can independently verify its results, minimizing the risk of hallucination. Currently, the code
interpreter only works with Python. You can use this for computing descriptive statistics and
generating plots, which are relatively easy, but sometimes very tedious to code. Be sure to run
this code independently in your own Python environment to make sure it does what you need.

» If you use Jupyter Notebook or another browser-based IDE, the MaxAl.me sidebar option is
convenient for coding because you can prompt your favorite Al tool and have the response
visible right next to your code as you work. I haven’t experimented with all of its features yet,
but allegedly you can access the code interpreter and plugins from your ChatGPT Plus
subscription. I find this to be very convenient.

Other Tips and Resources

e Sometimes, after you’ve been using ChatGPT for a while, it might feel like its responses are
less useful than earlier in the chat session. This has to do with the size of the context window.
To fix this tendency, try refreshing the browser tab or starting a new chat.

e [ made a YouTube playlist with helpful resources—it’s not public, but anyone with the link
can access it, so you can share it if you’d like.

e Google recently launched experimental generative Al tools that seem promising.

e ChatGPT4google is a chrome extension that lets you compare Google search results with
ChatGPT responses for the same prompt within the Google search page.

e Prompt engineering resources: | have had much success with Al tools by writing prompts in
clear natural language. However, it is worthwhile to learn more about writing better prompts.
Here are some suggestions to help you get started.

o Learnprompting.org—provides a free open-source course on how to write prompts for
ChatGPT and other generative Al tools, including Al art tools.

o OpenAl provides some guidance for using its API that are applicable for the chat, including
suggested best practices for writing prompts and GPT best practices, i.e., strategies and
tactics for getting better results from GPT models.

o Anthropic also provides suggestions for prompt design using Claude 2.
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