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Abstract—Generative artificial intelligence has attracted global
attention and interest in software engineering research, practical
applications, and in business, especially in the past two years.
Tools like Gemini, Copilot, and ChatGPT have been widely
studied in various professional contexts for their exceptional
ability to produce human-like content. Furthermore, the number
of these artificial intelligence tools is increasing explosively.
Within this context we have picked a very specific use case:
namely, converting notes into a full, uniform report using
ChatGPT’s custom instructions. In this paper, we present the
process of creating custom instructions for a certain task, how
the instructions were tested, and the results of our study. The
study shows that even though using custom instructions alone
is perhaps not quite sufficient yet for fully automatic report
generation, the approach can still save a considerable amount
of time and resources. This study also highlights the pitfalls
and obstacles faced, and should help those who are planning
to embark on a similar quest.

Index Terms—Generative AI; ChatGPT; Custom Instructions;
Reports

I. INTRODUCTION

Generative Artificial Intelligence (GenAl) has been the
focus of global attention and interest in software engineering
(SE) research, practical applications, and business, especially
over the past couple of years. Tools like Gemini', Copilot?, and
ChatGPT? have been widely studied in various professional
contexts because of their exceptional ability to produce human-
like content. Furthermore, the number of these artificial intel-
ligence tools is increasing dramatically, and there are many
websites that compile lists of Al tools* .

In our laboratory at Tampere University, Finland, we have
also had students take a look at the various Al tools available
on the market, try them out, and write notes about their work
[1]. Based on these notes we created a report that reviews
85 AI tools [2]. While doing this work we faced a very
common use case: how to convert annotations, bullet lists,
and various technical notes into a full textual report? Doing

Thttps://gemini.google.com/app
Zhttps://copilot.microsoft.com/
3https://openai.com/chatgpt
“https://aitoolsdirectory.com/
Shttps://aitoolreport.beehiiv.com/
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the work manually can be time-consuming, tedious, and error-
prone. Thus, we set ourselves the task of finding out how
well ChatGPT’s Custom Instructions (CI) could be leveraged
to automate the conversion process, what steps would be
required, and what issues might arise.

Within the context of this paper, the analysis is focused on
ChatGPT’s CI feature, but a similar approach could be taken
with OpenAI’s API®, or with custom GPTs’. Also, even though
the use case is on transforming tool notes into a tool review
report, the approach presented in this paper could be applied
to other cases as well.

The structure of this paper is as follows. In Section II, we
present the background and related research. In Section III,
we describe how we proceeded in creating the CI required
for generating the tool review report. Section IV presents our
test results and preliminary metrics. And finally, Section V
summarizes this research.

II. BACKGROUND

When discussing Al-generated text and its research, search
results often yield outcomes like “how to identify Al-generated
text?” As a response to this, tools for detecting Al-generated
text, such as Outfox [3], have been developed. Additionally,
there are objectives to develop a watermark for Al-generated
text [4].

Al-generated content (AIGC) utilizes generative large-scale
Al algorithms to assist people or replace them in creating
massive, high-quality, and human-like content more quickly
and affordably, based on user-provided instructions. Ref. [5]
present an in-depth study on the working principles of AIGC,
security and privacy threats, current solutions, and future chal-
lenges. In addition, these GenAl tools also create numerous
opportunities for research [6].

In one study [7], GenAl was used to enrich the data story
with predetermined relevant context. The study showed how
GenAl can improve the depth and relevance of data narratives.

When discussing content produced by artificial intelligence,
it is also essential to consider the ethics of Al [8]. A significant

Shttps://platform.openai.com
7https://openai.com/blog/introducing-gpts



challenge for the reliability and sustainability of Al technology
is the transparency of its sources and results. This is crucial
due to the tendency of Al technology to “hallucinate” infor-
mation. The issue of hallucination has been highlighted in the
context of ChatGPT in research by [9], [10], among others.
Ref. [10] also discusses of utilizing genAl in systematic
literature reviews among the concerns which may affect the
practical usefulness and reliability. The process described in
our study is an attempt to utilize automated genAl systemati-
cally for carrying out a specific task at acceptable level.

III. METHOD

We developed and improved an artifact (ChatGPT’s custom
instructions) using iterative design cycles. As part of our
research development, we leveraged previously collected ma-
terial [1] as samples from a wide range of available Al tools.
We utilized the paid version of ChatGPT plans (ChatGPT Plus
with GPT-4 [11]) in our research endeavors.

A. Custom Instructions Definition

ChatGPT’s Custom Instructions Definition (CID) is a two-
part form that allows users to define the rules and needs behind
the prompts for the response to be created. The first section,
CIDa, describes the user (background) and the second section,
CIDb, defines the response to be provided (task).

The concept was to develop the CID through two different
levels of design cycle iterations. In major updates, the CID
description would be changed significantly, requiring previ-
ously tested tools to be reprocessed. In minor updates, the
CID content would be fine-tuned, and the changes might only
affect individual tools. In practice, the design cycles here were
conducted as major updates. All updates were recorded as
versions, listed and summarized below.

Version 1.0: CIDa covered the user’s and document’s
background, target audience, and guided the general format of
the document. CIDb provided instructions for producing a tool
review text, allowing integration of external content through
discussions in Finnish. The evaluation was influenced by user
experiences, and culminated in a summary.

Version 2.0: The content of the sections was separated
further. CIDa briefly outlined the user’s background and the
objectives of the work. CIDb emphasized English presentation
style, the length of the summary, and specified structural
elements such as the business model, technical characteristics,
and the nature of the tool. Lists were eliminated, and full sen-
tences were required. Unnecessary mentions of tool handling
through separate sessions were removed.

Version 3.0: CIDa included a more concise description
of the user’s background. CIDb’s description was revised for
better repeatability, requiring specific structures and simplified
phrasing for clarity. Testing of text formatting options explored
alternatives for presenting pricing information.

Version 4.0: CIDb excluded Al-generated opinions from
the content and refined the specification of titles and content
more precisely. The language in user discussions was stan-
dardized so as not to affect the content’s final presentation
language.

Version 5.0: CIDa refined the user’s background to be
university-specific, and CIDb’s content was structured into
blocks. The role of the AI shifted from providing content
suggestions to generating content directly from the source.
The description length was capped at A4 size, and the testing
results showed a decline in quality.

Version 5.1: CIDa and CIDb were formatted into a
continuous script without line breaks or lists. A new task was
added in CIDb to report sections in the source text that lacked
handling instructions. The AI was then able to generate the
required sections directly from the source text.

Version 6.0: Discussions with users were removed from
CIDa, focusing solely on source text based content. CIDb was
clarified with named structures and conditional content. An
increase to 1.5 x A4 was proposed as the upper limit for the
text size. The process began testing multiple Al tool materials
within each iteration round, which was feasible due to the
stabilized content structure. The need to assess whether the
number of different sections had increased was also identified.

At the beginning of testing, several iterations were con-
ducted using the same Al tools. Later, starting from ver-
sion 6.0, the approach shifted to testing multiple Al tool
materials within each iteration round. This method became
feasible due to the stabilization of the content structure. There
was also a need to determine whether the number of different
sections had increased.

Version 7.0: CIDb specified the maximum text size as
1.5x A4, with stronger directives for omitting prices. The
“User Review” section received updated guidance on content
priority and extent based on available space. Testing indicated
adherence to instructions but revealed difficulties in identifying
tool names and preventing list formats.

Version 8.0: Refinements in CIDb included specifying
titles for sections and introducing a new “Use Cases” section
suggested by the analysis phase. However, the integration
of APIs and connections to other tools was not considered
initially and needed updates.

Version 9.0: Formatting rules were emphasized to ex-
clude lines or bullets, and “Use Cases” was added condition-
ally. The structure and content wording in “Key Offerings”
were restructured to improve clarity and relevance.

Version 10.0: CIDb underwent updating in each section,
with revised text formatting guidance and an emphasis on anal-
ysis as a separate action following text generation. Challenges
remained in adhering to text formatting guidelines.

Version 11.0: The structure of CIDb was defined more
rigorously with titles and order, separating the analysis task
into its own phase. Although the structure did not always
follow the desired format, the sections’ texts were generated
appropriately.



Version 12.0: The focus shifted towards creating a more
automated process. Mergers and renaming improved the struc-
ture, e.g., combining “Business Model” and “Key Offerings”
into “Business Models” and renaming “User Experience” to
“Getting Started.” The addition of “Analytical Commentary”
provided insights for refining sections and definitions.

Version 13.0: Final updates included shortening sentence
forms to fit CIDb’s character limits and refining sections like
“Business Models” and “Getting Started” to enhance clarity
and functionality. Challenges with text production adhering to
non-list formats persisted, leading to the final design cycle,
which marked a significant moment in refining CID effective-
ness and clarity.

B. Results of CID Development

As a result of the design cycle iterations, a CID able
to transform notes into a report was created. This can be
found in Appendix B in [2]. Also, a partially automated
process was developed where ChatGPT was able to perform
individual tasks under user supervision. The elements of partial
automation included:

1) Content reformatting
2) Setting content in LaTeX format
3) Content analysis

The functions for Element 1 were produced through CIDs.
For Elements 2 and 3, pre-created prompt scripts were used.
In the process, it was possible to chain the elements in a series
(1-2-3). Fig. 1 illustrates the results of the development work
conducted through the design cycle iterations.

Normal Process Execution: The process begins in 1. CI
Setup by loading the CID into the ChatGPT Custom Instruc-
tions form. A new prompt session is opened. Source Text
material is copied into the prompt in 2. Content Creation.
No additional explanation or stimulus is required. ChatGPT
processes the content according to the instructions in the
CI and produces a result. The user reviews the generated
description against the acceptance criteria. A valid result pro-
gresses to the next stage, where the user copies and pastes the
LaTeX Format Prompt Definition into the terminal and initiates
execution in 3. LaTeX Formalization. As before, ChatGPT
processes the content and the user validates the outcome.
A valid result progresses to the next stage, 4. Tool Review,
where the generated evaluation (Review Text) is copied into
the desired target material. If selected, the process moves to
stage 5. Self Analyze, where ChatGPT is tasked (using Analyze
Prompt Definition) with analyzing the result using the provided
instructions (CID) and the Source Text material. Successful
analysis outcomes (Analyze Text)) are recorded for future
development actions in 6. Save Analysis. Corrective actions
for CID are done via 7. CID Update and corrective actions
for LaTeX Format Prompt Definition are done in 8. LaTeX
Format Prompt Update. Corrective actions for Analyze Prompt
Definition are done in 9. Analyze Prompt Update, where also
a trigger for CID Update can be initiated.

Process Exceptions: If the content in 2. Content Cre-
ation deviates significantly from the required standards, the
regenerate function is used. If problems related to the CID
are identified in the results, a trigger for corrective actions
to the 7. CID Update is initiated. If the result in 3. LaTeX
Formalization is incomplete or incorrect, it is corrected by
regenerating. If issues are noticed in the LaTeX Format Prompt
Definition, a trigger for corrective actions to the 8. LaTeX
Format Prompt Update is initiated. The regenerate function
can be used in case of issues in 5. Self Analyze. If problems or
deficiencies of Analyze Prompt Definition are detected during
the evaluation process, a trigger for corrective actions to the
9. Analyze Prompt Update is initiated.

IV. TESTS

It is important to point out that, as a rule, we did not expect
the results (reviews) produced by the Al to be completely
flawless. There are two reasons for this. First, it is challenging
to make the Al systematically produce coherent results that
fit the instructions because of the inherit nature of genAl to
produce slightly varying results. Second, in most cases the
issues turned out to be minor and easily fixable by humans.
In other words, at least in our use case it was faster for the
human to make the minor corrections to the reviews produced
by the AI rather than to spend an extensive amount of time
modifying the prompts, CI, or regenerating the results. Run-
ning an indefinite amount of regenerations might eventually
produce flawless results, but doing so would not be practical.
Furthermore, at the time of making this study, ChatGPT [11]
had a quota of 40 messages per three hours, which in practice
places limitations on how many regenerations can be made
with our set of 85 tools without the process becoming tediously
time-consuming. Thus, we kept the number of regenerations to
a minimum to simulate a process that the user could actually
follow in practice. The process for accepting the generated
result was as follows:

1) If all (six) required sections are present in the generated
output, there are no bulleted lists, or other formatting
issues especially required to be excluded, the results are
accepted.

e The extra “conclusions” section is accepted. This
does not interfere with the required six sections and
is simple to remove (by a human). Attempting to
remove the “conclusions” section also runs the risk
of ruining the other six, otherwise correct, sections.

« The inclusion of monetary values is accepted, even
though it was not desired.

2) If the required sections are not present, up to four regen-
erations (five attempts in total) are permitted to achieve
the acceptable result (as described above). There is some
variance on how quickly ChatGPT produces results, but
running four regenerations is generally quick®, i.e., in

8There was some variance on how quickly ChatGPT responded, and the
service often began to slow down around 13:00-15:00 UTC time, i.e., when
the workday starts in the United States (morning).
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Fig. 1. Illustration for content transformation process using GenAl.

our use case within a reasonable timeframe that the
user could be expected to wait for a better answer.
The regenerations were performed using the Regenerate
button in the web user interface of ChatGPT.

o If, after three regenerations, the output still has
serious errors, such as several unwanted sections,
entirely incorrect content, or major formatting issues
(e.g., bullet lists), the regeneration button is ignored
and a new (separate) prompt is given to the Al. The
reason for this is that, if serious issues arise, regen-
erations might slightly vary the seriousness of the
generated issues, but do not seem to entirely remove
them, requiring changes to the CI or prompts.

The source material to be transformed was copy-pasted into
the ChatGPT’s chat prompt (input) as is, without any addi-
tional instructions. All instructions were provided solely using
the ChatGPT’s CI configuration. Each review was processed
in its own session, opening a new ChatGPT prompt to prevent
content leaking from previous sessions (or generated reviews)
into new (following) reviews. In each case, the number of
regenerations before an acceptable result was achieved and
documented, as well as any issues detected. These are further
discussed in the following subsections (IV-A and IV-B). All
tool reviews were processed between February 1st and April
2nd, 2024, using ChatGPT Plus (GPT-4) [11].

A. Regenerations

Fig. 2 illustrates how many regenerations were required by
following the process described above to produce acceptable
results. The X-axis shows the number of regenerations and
the Y-axis (and the number on top of the bars) shows how
many reviews were produced by the regeneration count con-
cerned. The cases (regenerations) where flawless results (no
formatting issues, no monetary values, no extra or incorrect
sections) were produced are included separately in the diagram

with the (OK) text. The asterisks highlight the regenerations
that include cases where separate prompts were required to
produce acceptable results. More specifically, in 3, there were
three cases requiring re-prompts; in 4, one re-prompt; and in
10 (OK), one re-prompt. The re-prompts are discussed further
in the next section (Section V).
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Fig. 2. The number of regenerations required to produce an acceptable tool
review. The regeneration counts marked with an asterisk (*) contain results
that required additional prompts. Counts with (OK) show the number of
flawless results.” 10

The figure shows that, in general, no more than three
regenerations were required, making the limit of maximum
of four regenerations a reasonable number. The diagram also
shows five and ten regenerations. The higher number of
regenerations were mistakenly run for two reviews, and could
also be removed from the diagram as invalid results, but are
left for purposed of illustration. Interestingly, in one case, the

91n the review report generated by the Al [2], in Section 2.6.7., the section
Use Cases is missing. The issue was detected after the report was published.
The numbers listed in this figure do not include this malformed review.

10A total of three reviews that had problems in their generation have been
excluded. Thus, the total sum of reviews in the figure is 83, not 85.



Al produced a review with an extra conclusion section, but
when converting'! the review with ChatGPT to LaTeX format
for the publication of the review report, this extra section was
removed by ChatGPT in the conversion. Still, in Fig. 2, this
result is counted in the category 0, as the initial result was not
entirely flawless.

In two cases, ChatGPT produced multiple result options. In
both cases, two result options were given, with each result
containing incorrect sections. These two cases have been
excluded from the figure. Once, the ChatGPT timed out (issue
with the service), failing to produce any result. This was not
counted as a “regeneration” attempt, and is not included in the
numbers shown in Fig. 2. Also, the amounts include only the
results achieved using the final version of the CI. Trial runs
with other versions and regenerations run purely for pre-testing
to check whether the setup works at all, have been omitted.

B. Detected Issues

There were some issues in the majority of the generated
reviews. Only 12 reviews can be considered reasonably flaw-
less. In five out of these 12, there were 1-2 monetary values
mentioned in the generated text even though the AI was
specifically instructed not to include them, with the rest (seven)
having no detected issues of any kind. The issues are listed in
more detail in Table I.

TABLE I
NUMBER OF INCORRECT OR MISSING SECTIONS

General Issues
Unwanted Sections 87
Monetary Values 34
Format and Style 21
Missing Sections
Description

Use Cases
Business Models
Getting Started
Limitations

User Reviews

—_

S oo OoON

By far the most common issue detected was the generation
of unwanted sections. Out of the 87 unwanted sections, 44
were some variations of a “conclusions” section, in which the
Al represented insights or summary of the review’s content.
In 14 cases the Al included an untitled conclusion section
at the end of a requested section. Two extra sections (named
“Other” and “Features” (with Microsoft Account) appeared in
two separate reviews. The remaining 41 unwanted sections
can be traced as content “leaking” from the original source
material. The source material [1] had separate sections UX
and Key offering. Even though not instructed to do so, the
Al included various versions (e.g., User Experience (UX), UX
(User Experience), Key offerings, ...) of these two sections in
the final reviews.

""Two times the LaTeX conversion on ChatGPT produced sections even
when requested to only use subsections, but in general, at least in our use
case, converting to LaTeX worked exceptionally well.

The monetary values were only included in the Business
Models section, regardless of where they appeared in the
source material. The values themselves seemed to be copied
as is — there were no modifications to the numeric values or
currencies. Also, ChatGPT does not understand the concept of
units as such, which may result in invalid units being copied
from the source material and ending up mixed with valid
units'?,

The majority of the formatting and style issues were closely
related to the case of UX and Key offering described above —
certain elements were copied from the original content even
though the AI was especially forbidden to use them. Out of
the 21 Format and Style issues, 19 were cases where the
format used in the source material (bulleted or numbered lists)
was copied to the generated (new) material. The remainder
included a case in which the requested section Business
Models appeared in the singular, and one strange case of the
colon character (:) appearing after each section title.

Based on our results, it also seems that it is more likely
for ChatGPT to add unwanted sections than to omit required
sections. It should also be noted that in the cases of the missing
Use Cases sections, the source material was also lacking,
having only one or two sentences that could perhaps in our
opinion be interpreted as discussing potential use cases. Thus,
it is likely that a human would also have left out the sections,
or added a notification that no information was available.

V. CONCLUSIONS

Additional artifacts were developed during the actual CID
Development. A partially automated content transformation
process was defined to manage large amounts of source and
target materials. LaTex Format Prompt Definition was needed
to manage the review text format and Analyze Prompt Defi-
nition was needed to obtain ChatGPT’s view of its decisions
on handling sections.

In our case, the most serious issue was ChatGPT’s tendency
to copy formatting or content from the source material, even
though it was specifically instructed not to. Often, it was very
challenging to eliminate these additions. In general, naming
the sections in the CI that should not be added does seem to
work, but depending on the source material, new sections may
keep popping up, making updating the instructions a tedious
process. When using the ChatGPT’s CI, an additional problem
is the maximum length of the instructions (1500 characters),
which may become an issue if a higher number of exclusion
instructions are required.

A lesser issue was the generation of a conclusion-style
section in many reviews. In principle these could also be
considered major issues as generating these sections was not
what was requested, but on the other hand, they are generally
easy to spot visually or could be searched for automatically.

2For example, $/month, $/mon and $/m may end up being used in the
same sentence, always meaning month, when discussing online service fees.
This is especially problematic with units that generally have other meanings,
such as m more commonly being associated with the SI unit meter



The inclusion of an extra conclusion section does not seem
to affect the other sections, making simply removing the extra
section an easy task. Also, it could be possible to set the Al to
be more deterministic (e.g., modifying temperature values), or
ask it to be more deterministic or nor not to offer any insights
of its own. How well this works would depend on the use case
(and source material).

As mentioned in Section IV, in cases where the results
generated by the Al had major issues that were not resolved
by running regenerations, we used separate extra prompts to
help the Al to produce desired content. Interestingly, providing
“new” instructions was not required. Prompts like “use the
sections defined in CI, do not use bullet lists”, “keep the
content and text the same, but use the sections given in
CI”, “could you write only sections mentioned in instructions
and each section without bullets or lists”, or simply “use
the sections defined in CI” were enough to make ChatGPT
produce better results. All of these instructions were already
part of the CI. Thus, it was generally enough to ask ChatGPT
to follow the instructions it had already been given, without
giving any new, more elaborate instructions.

As discussed in Section III, we also used ChatGPT to
convert the produced reviews into LaTeX format for the final
report. For this purpose, ChatGPT seemed to work more or
less flawlessly with both GPT 3.5 Turbo and GPT 4 models.
Also, there was no need to provide any detailed instructions
or prompts, simply asking to “convert the following text into
LaTeX” was enough. As a conclusion, it can be said that
simple format conversions are quite simple to implement, but
in cases where some variety in the generated texts is required
while still conforming to some basic template, fine-tuning the
Al responses becomes more challenging.

Considering our original research goal, presented in Sec-
tion I, i.e., how well ChatGPT’s CI could be leveraged
for systematically transforming source material (in this case
technical notes) into a uniform report, the results are somewhat
mixed. On the one hand, it cannot be ruled out that CI could be
constructed in a way that would provide “flawless” results. On
the other hand, creating good instructions can be challenging,
and if making the instructions takes more time than achieving
the result (making the report) without them, this will greatly
diminish any potential gains. Fortunately, based on our results,
even though it seems that human intervention is still required,
the results are still reasonably good. It is also worth noting
that, even though we did a rough check that the Al generated
content (reviews) did not contain hallucinations or serious
mistakes, in the context of this study, we did not make an
extensive analysis on the quality of the produced text.

Considering the potential gains, one way to look at this
is the amount of time (and resources) saved. For a human,
converting notes into a properly formatted textual format can
be tedious and time-consuming. It can easily take 15 to 30
minutes to read the source material, create new text, and format
it in the desired style. An Al does the same task in seconds
or in a couple of minutes, and even including a quick quality

check by a human to fix generally quite minor issues, time
savings are bound to be involved. At the very least, creating
custom instructions for repetitive text processing, conversion,
and formatting tasks would hand over many of the more
tedious tasks from human to the Al.
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