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that it will contribute to enriching the accounting professional library.
An insightful workshop on “Digital Audit” was conducted by Mr. Saleh
Al-Yahya, addressing the benefits and challenges of electronic audit, and
noting its adherence to standards compared to traditional methods.

The forum also featured consulting sessions offering free services from
a select group of specialists in accounting and auditing. Additionally,
an exhibition was set up showcasing various innovations and practical
solutions for the sector. The event concluded with SOCPA acknowledg-

ing Bakertilly ,the professional partner, for taking pro-active steps to
support SOCPA's activities , along with various government partners, in
recognition of their roles in supporting and advancing SOCPA's mission.
“SOCPA Professional Forum” an annual initiative by the Saudi Organiza-
tion for Chartered and Professional Accountants, plays a crucial role in
enhancing accounting knowledge and developing professional capabili-
ties, offering a prime platform for interaction and exchange of expertise
in accounting and auditing.
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One of the highlights of the forum was the launch of “Makeen” profes-
sional support program, in collaboration with The Small and Medium
Enterprises General Authority «Monsha'at». This program is tailored to
empower accountants, assisting them in launching and nurturing their
accounting ventures.

The forum featured an informative presentation on financing products
for individuals and accounting entities by the Social Development Bank.
The speakers indicated the availability of different financing options

for small and medium enterprises, with values reaching up to 10 million
riyals to support the growth and establishment of new projects in the
sector.

Dr. Ahmed Almeghames, CEO of SOCPA, commended SOCPA's continu-
ous efforts that have been put forth to develop the profession and sup-
port accountants. He expressed his joy with the release of the Govern-
ment Accounting Book, which is regarded as a new scientific reference
according to the public sector accounting standards, and emphasized
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SOCPA successfully hosted “SOCPA Professional Forum” on Monday, Septem-
ber 18, 2023, with over 350 accounting and auditing professionals and experts.
The forum was intended to promote communication and knowledge exchange
within the accounting and auditing community.
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SOCPA Professional Forum:
A Hub for Knowledge Sharing in
Accounting and Auditing




SOCPA Introduces New Peer-review Service
for Accounting Firms

The Saudi Organization for Chartered and Pro-
fessional Accountants (SOCPA) has recently
unveiled the “Peer-review Service” initiative, a
significant move aimed at enhancing the quali-
ty management systems and methodologies of
professional services in accounting firms.

This initiative is designed to assist accounting
firms in obtaining independent evaluations of
their quality management systems and the im-
plementation of professional services. These
evaluations are conducted by experienced
peers within the profession, offering a unique
opportunity for knowledge transfer and identi-
fying potential areas for development. It is im-
portant to note that the outcomes of these peer
reviews are separate from the review conduct-
ed by SOCPA, which only plays a role in register-
ing service providers for these reviews, setting
standards, and facilitating communication.
This new initiative is a crucial step towards con-
tinuous improvement in quality management
and service methodologies within accounting
firms. It promotes knowledge sharing among
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practitioners and highlights potential develop-
ment opportunities for these firms.

To support this initiative, SOCPA has dedicated
a special web page. This page contains all the
necessary guidelines for the peer review ser-

vice and simplifies the process for registering
as a reviewer. Additionally, it includes a list of
registered reviewers, making it easier for inter-
ested accounting offices to utilize this valuable
service.

Over 750 Attendees Join SOCPA's Webinar on Sus-
tainability and ESG Practices

In a significant effort to enhance awareness and
understanding of sustainability reporting, SOCPA
hosted a webinar titled “The Future of Environmen-
tal, Social and Governance Practices” last October.
This initiative is part of SOCPA's commitment to
keeping professionals aware of the latest interna-
tional practices and standards in sustainability.

Dr. Michael Willis, Associate Professor and Director
of the Executive Master’'s of Accounting at Judge
Business School, University of Cambridge, present-
ed the workshop.

The event attracted a substantial audience, drawing
inan audience of around 750 including accountants,
auditors, and individuals interested in sustainability
within the Kingdom. The Webinar delved into key
issues surrounding the future of environmental,
social, and governance (ESG) practices. Topics in-
cluded the financial reporting system and its role in
identifying the financial impacts of environmental
and social practices.

Discussions also covered climate-related financial
disclosures, emphasizing the necessity for trans-

Clamate reporting i ot meent 1o be an SCOUNting dacionre Compiance exevcre. 1t i mes
PP & 10N LEFM, DAGOING, (MErEhenihee trategic and rrk management oMo to ireng

resilienice and puriee rew oppOTTUnte
Thie prosc 11 1houdd facitate feem learmeng

Global reguatony landicape comples and changing

Strong reed for data

Deaclosures are meant to nform investon (traditonsl materialty) but other stakeholden will

ntereit
Sakehoider enQagement and (Ommune sticn
“Dyramic” materabty
Addmscnal traniparency now expected sround bosrd and Clevel engagement
Incremental progress toward mature cimate strategy and £5G dnclomure
Trnit? mpact on Capital markets! Inpact on the planet ! Society!

parent and accurate reporting on how climate
change affects financial performance. The session
concluded with an exploration of the International
Sustainability Standards Board's role in advancing

government standards and directives pertinent to
sustainability.
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SOCPA Secures Rights to Translate the International
Sustainability Standards

SOCPA has recently acquired the rights to translate
the International Sustainability Standards IFRS S1
and IFRS S2 into Arabic, marking a significant step in
its ongoing commitment to global leadership in sus-
tainable practices. This agreement, signed with the
International Financial Reporting Standards (IFRS) in
December, allows for the translation of standards set
by the International Sustainability Standards Board
(ISSB).

This initiative is a response to a request from the in-
ternational body, recognizing Saudi Arabia's leading
role in the accounting and auditing sector in the Arab
world. It also acknowledges SOCPA's dedication to im-
proving transparency and social responsibility within
the profession in the Kingdom.

Moreover, this move is part of SOCPA's ongoing
collaboration with the International Federation of
Accountants (IFAC), focusing on translating interna-

tional standards to the highest quality. This agree-
ment will ensure that the Arab and Saudi accounting

communities have access to these standards in Arabic,
facilitating better understanding and communication.

New Certificates in Financial Fraud Examination and
Public Sector Accounting

The Saudi Organization for Chartered and
Professional Accountants (SOCPA) has
announced the introduction of two new
professional certificates aimed at en-
hancing integrity and transparency with-
in the public and private sectors. These
certifications are in the fields of financial
fraud examination and public sector ac-
counting standards.

The “Financial Fraud Examiner” certifi-
cate is designed to assess candidates,-
expertise in understanding and applying
skills necessary for investigating financial
fraud and conducting financial investiga-
tions.

The examination encompasses a range
of topics, including financial statement
fraud, asset misappropriation, corrup-
tion, conflicts of interest, and various
other financial fraud types, along with
advanced investigative techniques.
Eligibility for this certification exam ex-
tends to individuals with a bachelor's de-

391  2024-(99)aaxll
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gree or higher in accounting, economics,
administrative sciences, law, and related
disciplines from recognized universities.
It also includes those holding profession-
al certificates recognized by SOCPA or

international professional bodies.
The “Professional Certificate in Account-
ing Standards for the Public Sector”

focuses on evaluating the competence
of applicants in the Field of accounting

r |

CerPSAS

. 4
standards used in the Kingdom's public
sector. This includes not only theoretical
knowledge of these standards but also
practical skills, the ability to implement
them, and an understanding of profes-
sional responsibilities and requirements.
These initiatives reflect SOCPA's com-
mitment to upholding high standards of

professional practice within the financial
and public sector roles.



Lamont Black, Ph.D., is an associate professor of finance in the Driehaus College of Business at
DePaul University. He is a financial futurist whose interests focus on cryptocurrency, blockchain,
and data analytics. You can reach him at Iblack6 @depaul.edu.

Matthew Stern, Ph.D., is an assistant professor, School of Accountancy & MIS, Director of the
Undergraduate in Business Analytics at DePaul. You can reach him at m.stern@depaul.edu.
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Do fill in the blanks: Give ChatGPT all the specifics it
needs, such as your filenames and where they're saved.

Example: If you need help with a file, say something like,
“| have a file named ‘data.xIsx’in my ‘Documents’ folder.”

Don’t omit the details: Don't assume ChatGPT
knows your setup, and don't waste time fixing things
later because you left out details.

Example: If you get code but didn’t mention your
file was in a different folder, you'll end up having to
change the code yourself.

Do embrace iteration: Talk back and forth with
ChatGPT until things are just right. You can even ask
ChatGPT to critique its own work.

Example: If the first answer isn't perfect, ask questions or
provide feedback to make it better.

Don’t rush to finish: Don't just take the first output
ChatGPT generates without reviewing it or asking
ChatGPT to critically evaluate it.

Example: If ChatGPT suggests a method and it doesn’t
seem quite right, don't hesitate to ask for alternatives.

Do treat ChatGPT as an assistant: Think of ChatGPT
as a helper that boosts what you can do.

Example: ChatGPT can help you write code to prepare a
report, but it needs your guidance for what to include in
the report and how to prepare it.

Don’t expect ChatGPT to do everything on its
own: Remember, ChatGPT is here to assist, not to do
everything for you.

Example: Don't upload a list of invoices with a request
to “make an aging of accounts receivable report” and
expect to get good results.

Do take responsibility for understanding: Take
charge in ensuring you fully grasp a topic. Use ChatGPT
as a tool to aid in this quest.

Example: Use ChatGPT to speed up the preparation of
commonly prepared reports like an aging of accounts
receivable report; you can also use it to gain an
understanding of a report you don't initially understand.

Don’t move on assumptions: Never proceed,
especially with tasks like report making, without
a solid grasp of their core purpose.

Example: Don't ask ChatGPT to prepare a report
you've heard about that you don't understand.

Do mind the memory: Keep conversations concise and
periodically ask for summaries, as ChatGPT has a limited
memory of about 3,000 words.

Example: If you need to ask ChatGPT to explain a report to
you, be sure to “start from scratch” after you're ready to
proceed.

Don't overestimate capacity: Don't assume
ChatGPT retains an endless memory of the
conversation.

Example: Don't let a description of the report you're
preparing get buried very deep in the chat history
before you ask ChatGPT to prepare the report,
because it may “forget” what it told you earlier and
behave as if it doesn't know what the report should
contain (once the chat exceeds about 3,000 words).

by conversing with ChatGPT. In this way, ChatGPT functions like an advanced accounting

analyst. Generative Al is well trained to know accounting and can respond to guidance from the
accountant to accomplish the desired task.

Al facilitates the automation of working with data by writing code to transform data in the
desired ways. In this way, Al empowers accountants to do routine tasks in less time and focus on
higher-value tasks such as managerial decision making. Accountants need to learn how to work
with ChatGPT to unlock the full potential of its capabilities for accounting applications. The hope
is that this example proves useful as you start experimenting with this exciting new Al technology.
This wave of Al innovation that we're experiencing could enhance your performance and take
your accounting to the next level!

Kelly Richmond Pope, Ph.D., CPA, is the Dr. Barry Jay Epstein Endowed Professor of Accounting
at DePaul University and the author of Fool Me Once: Scams, Stories, and Secrets from the Trillion-Dollar
Fraud Industry. She can be reached at kpope2@depaul.edu.
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likely ask you what appearance and features you want the GUI to have. This final step helps make
the code more usable after being downloaded to your own local computer.

Following these steps enables you to write code that can be used repeatedly, effectively
automating the task of preparing an aging of accounts receivable. And the code was created
through simply having a conversation with ChatGPT and explaining what needs to be
accomplished. It’s like talking to a junior analyst who needs a bit more guidance than their
extensive knowledge and capabilities would otherwise lead one to believe.

Dos and Don’ts: ChatGPT for Automating Tasks

Correctly employing ChatGPT can help accountants effectively use the tool for automating tasks.
ChatGPT has the potential to transform the field of accounting. We provided a simple example

in which an accountant was able to produce a report on the aging of accounts receivable simply

Dos

Do engage in conversations: Use multiple, shorter
prompts for clearer communication and better results.

Example: Instead of sending one long request, break it into
two or three shorter, focused questions.

Don'ts

Don’t use long prompts: Don't overload it with too
much information in one prompt, as it can lead to
confusion and missed details.

Example: Rather than asking multiple unrelated questions
in one message, space them out for clarity.

Do be clear: Make sure ChatGPT understands what you
want from the beginning. You can even ask it to describe
the report you're preparing.

Example: If you want a report like an aging of accounts
receivable, ask for a description of the report first so
ChatGPT knows what the end goal is before it starts
writing code.

Don’t hope it just gets you: Don't expect ChatGPT to
guess your goals.

Example: Don't wait and hope ChatGPT figures out what
you're after—just tell it!

Do talk about the steps first: Before getting any code,
ask ChatGPT to list out, in simple words, what steps the
code must do to accomplish the goal.

Example: If you want a program that makes an aging of
accounts receivable report, ask how it'll turn a list of
invoices into the report described in the chat.

Don’t jump straight to code: Don't ask for the
code until you've talked about and understood the
easy-to-follow steps it's supposed to do.

Example: Don't ask for code that prepares an aging of
accounts receivable report without first discussing the
steps needed to transform a list of invoices into the report
described in the chat.

Do verify ChatGPT’s output: Always review and
confirm the accuracy of what ChatGPT provides.

Example: If ChatGPT lists out steps for preparing an aging
of accounts receivable report, make sure each step is
sensible.

Don’t take everything at face value: Remember,
ChatGPT can make mistakes.

Example: If ChatGPT suggests a step in the report
preparation that seems unusual or incorrect, don't
proceed until you're confident the step is correct.

Do consider ChatGPT for a task first: Always explore
how ChatGPT can help you to get something done.

Examples: Ask ChatGPT to describe a report, explain
output you don't understand, and so on.

Don’t try to do everything yourself: Don't do
everything on your own when ChatGPT can assist.

Example: Don't write a detailed description of a standard
report yourself, try to correct errors manually, etc.

Do explicitly set the level: Tell ChatGPT if you want
expert advice or if you need things explained simply.

Example: Ask “Explain this to me like I'm in high school” or
“Give me an expert’s take on this.”

Don’t just hope ChatGPT picks the right level: Don't
expect ChatGPT to just know how detailed or simple you
want the answer to be. Always specify.

Example: If you want an explanation in simple language,
don't assume ChatGPT will provide it without being asked
to do so.
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error-detection and correction to the process. Not only are you as a user making sure the
content of the report is what you intend and the plan for creating it is sensible, but you can also
have ChatGPT to serve as a second set of eyes. Although you can ask ChatGPT to self-critique
at any step, we’ve found that it’s usually most important once ChatGPT starts writing code and
dealing with data sets.

As an example, you might add the prompt “Please critically evaluate the code you have written
to identify any errors in it.” You can add additional context if you are concerned about specific
issues or potential errors. For example, you might use the prompt “Please critically evaluate the
code you have written to ensure that it will satisfactorily handle missing values.”

5. Tell ChatGPT to write the code once its verbal description of the task is complete and
accurate.

In this step, ChatGPT writes code (such as Python) to access the data and produce the table. You
want to prevent ChatGPT from writing code until it fully understands the deliverable, the process
for obtaining it, and the inputs it will use in the process. We’ve found ChatGPT will “jump the
gun” and start writing code too early if not discouraged from doing so, which is why we started by
asking ChatGPT to describe the report we wanted and the steps needed to prepare it but didn’t tell
it to write any code yet.

6. Review the code and output; offer suggestions for improvement.

The next step is to review the code and output provided by ChatGPT and offer suggestions
to ChatGPT so that it can improve it. Often, ChatGPT will output code that the user can’t easily
understand. We discourage accountants from using code without first establishing that it’s correct.

Thankfully, ChatGPT can help the user understand the code in at least two ways. First, the
user can ask ChatGPT to write simpler code with better comments. Second, the user can copy
and paste specific lines that they find confusing and ask ChatGPT to clarify what the code
does. Surprisingly, little programming knowledge is required when the user exploits these two
capabilities of ChatGPT. Ask ChatGPT to create a graphical user interface (GUI) and code file that
can be used to run the code on the user’s computer. A GUI uses windows, icons, and menus to
allow the user to complete the task instead of requiring them to write and execute code directly.
For example, we asked ChatGPT to create a GUI that lets the user select files and prepare a report
at the click of a button. Figure 3 shows the interface ChatGPT produced for us.

This looks similar to a window in an accounting software program. It demonstrates the ability

| § Aging of Accounts Rece.. = o X

| Customer File Path:

i
Browse

Invoice File Path:

Browse

Report Date (MM/DD/YYYY):
Save Path (including filename):

Browse

Prepare Report|

Figure 3

of ChatGPT to help anyone, including those who feel technologically challenged. If you’re unsure
how to do this, you can ask ChatGPT what information it needs from you to create a GUI. It will
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TABLE 2: INVOICE LIST

Customer Invoice Invoice Payment
Number No. Date Quantity Amount Terms
1L-1348 1L-1348-088945 5/b6/2023 2,730 324458 net30
1L-1348 1L-1348-083018 7/4/2023 12,834 31,031.76 net30
1L-1348 IL-1348-083082 7//2023 5,748 $422.59 net30
1L-1348 IL-1348-089328 8/2/2023 5,646 345272 net30
11-6427 11-6427-089009 7112/2023 3414 $5,02706 Tperc10daysner30
11-6427 I1-6427-089175 719/2023 27012 $3,29217 Tperc10daysnet30
1L-6427 IL-6427-089197 7/25/2023 32,982 $4,00315 Tperc10daysnet30
1IL-6399 IL-6399-0890T1 7/4/2023 8,580 375612 net6o
1L-G339 IL-6399-089061 Mj2023 3,462 $324.68 netGo
IL-6399 IL-6399-089152 7/18/2023 4,890 $42267 netB0
TABLE 3: CUSTOMER LIST
Customer Customer
Number Name Street City State Zip Code
1L-6389 River Bend Club N. Kingsbury Street | Chicago llinois 60654
IL-6427 West Coast Fitness | W. Rand Road Mount Prospect llinois 60067
1L-1348 Purple Hypothesis | Lake Street Qak Park llinois 60301
Fitness
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M Canyou cxpdain the contents of an aging of accounts receivable report?

Information

2. Determine Aging Categories

Figure 1 Figure 2

Try ChatGPT and see how it can help automate accounting tasks. For advanced analytics, users
must subscribe to ChatGPT Plus.

2. Ask ChatGPT to explain, in general, the steps needed to create the report from a list of
invoices.

We're again working backward by getting a detailed description of the task into the chat before
asking ChatGPT to write code.

Our prompt and the response in this step is in Figure 2.

We’re working smarter, not harder, by giving guidance and having ChatGPT do the work. We’re
asking ChatGPT to retrieve information and construct a plan for us, instead of writing the details
ourselves.

8. Upload any data files containing the list of invoices and customers and ask ChatGPT how it
should modify the plan it described in the previous step, now that it knows what the files look
like.

For our simplified example, we’re going to upload Excel (or .csv) files with Tables 2 and 3.

In this step, we attached the two files to a chat prompt and asked ChatGPT, “Can you inspect the
invoice list and customer list that we’ve uploaded and modify your plan accordingly?”

This highlights why it was so important to have ChatGPT form a plan before we uploaded the
data. We're giving ChatGPT the files after having asked for a description of the steps needed to
generate the report, which ensures that ChatGPT will view the files with the appropriate context
in mind.

ChatGPT is Al, so approach it like you would a human conversation. This type of sequential
conversation will also help you give ChatGPT information about the aspects of the process that
must be customized (e.g., file names and data structure). You can upload any type of data file in
a ChatGPT prompt, so this is quite straightforward. Just be sure to turn on the code interpreter in
your settings. (There are services available from OpenAl to ensure that data remains private and
isn’t used for training purposes.)

4. Ask ChatGPT to self-critique and identify potential issues in the previous step.

Asking for self-critique can improve performance. Doing so adds an additional level of
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and West Coast Fitness), and management needs an aging of accounts receivable report that looks
like Table 1.

TABLE 1: AGING OF ACCOUNTS RECEIVABLE REPORT

Customer 1-59 31-60 61-90 More than Total
Name Current days days days 90 days Outstanding
Purple Hypothesis | 875.31 1,031.76 0.00 244.58 0.00 215165
Fitness
River Bend Club 0.00 747.35 756.12 0.00 0.00 150347
West Coast Fitness | 12,322.38 0.00 0.00 0.00 0.00 12,322.38
Subtotal 1319769 17791 756.12 244.58 0.00 1597750

Before we start, ask yourself: How would you create this report? Most accountants complete
this type of “table making” task in Excel, but that’s often a time-consuming process. Accountants
with a knack for technology might explore newer software or even delve into coding to complete
this task. However, for many newly minted and seasoned accountants alike, the prospect of
mastering new software or coding can be intimidating.

The good news is ChatGPT can write, run, and debug computer code. “Low code” or “no code”
chatbots such as ChatGPT and Bard can be guided by human conversation to do complicated tasks
without the user memorizing detailed commands or syntax. This example shows how ChatGPT
can write code that will create an aging of accounts receivable table for you. No Excel, no fancy
new software, and no coding needed—all one needs to do is to have a conversation with ChatGPT
just like one would with a junior analyst. ChatGPT can be the perfect virtual assistant.

Think of ChatGPT as an interface for working with a computer and data. In the past, computers
couldn’t receive instructions in natural (human) language, such as English and Spanish. Instead,
accountants needed coders to tell computers what to do. But Al empowers accountants to
communicate with computers directly in natural human languages. You can think of Al as a “go
between” between the accountant and the computer.

The following is a high-level outline of steps showing how an accountant can talk to ChatGPT
to produce a report.

Steps for Creating an Aging of Receivables Report with ChatGPT
1. Ask ChatGPT to explain the hypothetical contents of a report on the aging of accounts
receivable.

What we asked ChatGPT is in Figure 1.

Notice that we aren’t describing the details of the report ourselves. Instead, we ask ChatGPT to
retrieve knowledge of an aging of accounts receivable. This is a way to plan ahead and work with
ChatGPT to describe the end goal, which gives ChatGPT an idea of where it’s ultimately going. The
actual data doesn’t come until step three. Depending on the description ChatGPT generates, you
can customize the output and correct errors in an iterative fashion.
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Generative Al in Accounting Applications

A live example provides a guide for strategically using ChatGPT to create
an aging of accounts receivable report.

By Kelly Richmond Pope, Ph.D., CPA; Lamont Black, Ph.D.; and Matthew Stern, Ph.D.

While AT hasn’t yet reached a sophistication level that allows accountants to Kick up their feet and let
the machines handle everything, it can be strategically deployed to accomplish tasks for which it’s well
suited, using techniques that are proven to deliver results. The lowest hanging fruit may be leveraging
ChatGPT to write Python code that will automate routine tasks, such as an accounting report.

ChatGPT can be used to automate the preparation of various reports, such as an aging of accounts
receivable. The main point to take away from the demonstration is how one uses ChatGPT will
determine the quality of the output one gets from it. Prompt engineering, defined as the process of
structuring text that can be understood by a generative Al model, greatly impacts the quality of output
you get from ChatGPT.

Aging of Accounts Receivable Report
Suppose you're a company that has three customers (Purple Hypothesis Fitness, River Bend Club,
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the data frame to Excel. There are more than 18,000 customers in my database, and the k-means
algorithm runs in under 10 seconds. It’s an amazing second attempt at writing Python.

This is just one powerful example showing just one algorithm available from just one library
designed for Python. While Excel loads the five popular Python libraries shown in Figure 4, you
can import other libraries such as:

@ Astropy for astronomy

® Beautifulsoup4 for screen scraping

® Gensim for natural language processing
® Matplotlib and Seaborn for charting

The complete set of supported libraries is here.

Perform a Google search for Seaborn gallery, and you’ll see 49 new chart types that aren’t
available in Excel. A subset of those charts is shown in Figure 10. Click on any chart in the gallery,
and simple Python code is presented.

.Seaborn MENGNG Mahery. Tomwms ARL- R

Example gallery

1?
{E

A

N
| ST
F___ N

Figure 10

Bill Jelen is the host of MrExcel.com and the author of 67 books about Excel. He helped create IMA's
Excel courses on data analytics and the IMA Excel 365: Tips in Ten series of microlearning courses.
Send questions for future articles to IMA@MrExcel.com.
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If I edit the code in D2 to use three clusters instead 901 se

of five, the chart will update with a new assignment s °*2 1
of clusters, as shown in Figure 7. In this case, the @)
center of the teal cluster in the top left is in between 70 ‘3 s ..' .
two obvious clusters of customers. It looks like five = Lt 2 A A 14 .i-.
clusters is better than three clusters. % e
However, another edit of the code to look for eight » ‘=P e
clusters and the algorithm suggests that the cluster a0
in the lower right could possibly be two distinct " &)

clusters, as shown in Figure 8.

204

Adapting This K-Means Example to Real-Life 0 T
Data Figure7

The example above demonstrates a simple customer

segmentation process with 100 customers and R —

their purchases of two products. The chart looks s '},*:.'-

great. But what do you do with this? And how are . :

you supposed to translate your customer purchase % %

information into the X and Y values? I started with a e car @ o o
download of Customer ID, Product ID, and Revenue. ” - #.
Using an XLOOKUP table, I classified each product v
as belonging to one of four categories. I used a query G .‘;5‘:;;
using the Get & Transform tools (Power Query) on the X ‘i,
Data tab in Excel to build a table showing Customer w0l . ..
ID and then four columns of revenue, one for each : = s = =

product category. This table is shown in columns A:F Figure8

of Figure 9. (Column B, with the actual customer

names, is hidden in the screenshot.) Rather than editing the number of clusters, I built a small
pivot table and a slicer so I could easily choose a number of clusters. The result of the slicer is out
of view, in cell W11.

Notice how Python in Excel allows me to integrate my existing knowledge of Power Query and
Pivot Tables in Excel to do familiar tasks, and then I can call Python for the heavy-lifting portions
of the process.

The code shown in Figure 9 doesn’t try to build charts in four dimensions. Instead, the code
simply adds a new column for Cluster Number to the right of the original data and then returns

L2 i B8 from sklcarn.cluster import Kbcans
: df=x1{ "Summary[#A11]7, headers=Trus)

CJUECGI"_CCJI\E = J!l;"hll"]

df cluster = JF[['XL°, 'PBL*, 'PQ', ‘VEA']]

kmeans - KMeans(n_clusters-cluster_count, n_init-10)

keeanis . Fit (el _c Tuster)

# Adg the Lluster Label back to at

df["Cluster”] = kmeans.labels_

df

A C D E F G H I b K L N o P Q R

F O Cus IO B XL - L - LaY - K0S -
? | 1 82.82 7683 AAD 1965 [eustrnfa PRT PO VAL Cluster
1 7 7.9 AAd AAR n_aa | 1 mA? Tem A 1995 7
4 1 6A.R7 A.00  77.98 .00 7 7.9 a a ] n
& 4 28,9/ 0.0 1/.99 0.09 Clustars = YW 3 BB.E/ B 2w ) (1]
[ i 2.9 o.oe 0.0 0.0 I 4 . g 1.0 [} [t}
7 6  88.39 9.99  14.95  11.34 2 3 |4 5 9.99 8 a 2 8
[ 7 9.99 000  9.09 .80 5 b ! 6 80.385 9.99 14,95 11.335 2
9 t 9.99 9.0  ©.00 . ee 8 5 1 7 9.99 8 e ] e
12 9 9.99 .00 @.ee 0,09 8 9.99 2 [} ] ]
11 10 13.99 3.08 3.00 o.08 a 9.59 8 [:] :] 8
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look at all of the other purchases, and a cluster of expectant mothers will become clear.

As for me, I sell books about Excel, Visual Basic for Applications (VBA), Power Query, and
Power BI. If I have a new book coming out about Power BI, I'd want to send a targeted email to
customers who have shown an interest in Power BI in the past.

For my first experiment with k-means, I used 100 random customers with scores along an
X and Y dimension. I guessed that there should be five clusters of customers in my database.
Here’s a simplified explanation of the k-means process: The k-means algorithm randomly draws
five cluster centers. It measures the distance from each cluster center to the nearest customer. The
goal is to move the cluster centers around in order to minimize the sum of squares of the distance
from the cluster center to the customers within that cluster. Python will run the algorithm again
and again until it arrives at the smallest sum of squares.

Any time I start thinking about building this routine into Excel, my head starts spinning as I
consider the VBA or circular reference formulas required.

Figure 5 shows the Python code that I mostly adapted from examples on the internet or by
asking ChatGPT. It’s five basic steps: (1) Import the library that includes the k-means algorithm;
(2) identify my Excel data using the x1() function; (3) include two lines to perform k-means;

(4) most importantly, add a new column to my Excel data that identifies which cluster number
each customer belongs to; and (5) chart the results.

28 from sklearn.cluster import I(Mean54_ThE Ilbrary Wi-ﬂ'l KMEEI‘IS CDdE

dr-x1("A5:0236", headers-True) __— |dentify my data from Excel

df _cluster = df[['x", 'y"]
kmeans - KMeans(n_clusters-3, n_init-18) Al of the KMeans maglc
rans . ti s Ler —
il if | think there are 5 clusters
# Mdd the Cluster Label back to‘di__'__' Put the cluster number into
df["Cluster™] = kmeans.labels_
my data
plt.scatter(df_cluster.x, df_cluster.y, c=kmeans.labels_, cmap="viridis')
centers = kmeans.cluster centers -—
plt.scatter(centers[:, @], centers[:, 1], c="red’, s=300, alpha=0.5) _ ——
plt_ show() Create a plot
Figure5

The code from Figure 5 is entered as a formula in cell D2. This code returns an image of
the chart showing the results of the k-means clustering, as shown in Figure 6. Each group of
customers is in a different color, and the center of the five cluster centers is drawn in red.

02 v 8 m from skloarn.clusTar import KMaans

A ] L 1]

MRS

x y Cust T
11 &5 €181
a3 71 C182
Wl b1 LIRS

EBEVIE- SEF S-S

Figure 6

62 / STRATEGIC FINANCE / November 2023

2024 -(99) a2zl |50




E2 v ¥ ~ Il df = x1("A1:C1262", headers=True)
’ df.describe()
A B D E F G
1 |Date Rep Amount
2 |11/27/2823 Andy 1284.68 . lAmount
3 |11/22/20823 Diane 461.2 count 1261
4 |11/17/2823 Diane 1261.86 mean 1223 .568
5 |11/24/2823 Diane 1488.14 std 327.7912
6 (11/15/20823 Ed 1198.9 min 224 .51
7 | 11/7/2823 Barb 1393.23 25% 994.38
8 |11/28/2823 Barb 114447 58% 1223.6
9 |11/22/2823 Andy 582.7 75% 1448.33
18 |11/29/2823 Andy 1185.29 max 2575.82
11 | 11/1/2823 Barb 1284 .25
Figure 3
This is a simple example that could Initialization w

easily be replicated with a handful of
Excel functions. The important concept
here is that you were able to run your
first Python script without ever leaving
Excel. Behind the scenes, Excel set up
an environment with all of the libraries
shown in Figure 4 already loaded. As
you copy code from ChatGPT or the
internet, you can safely eliminate any
line that’s already shown in Figure 4.

Actually, the code in Figure 4 might
change from time to time. You can see
the current initialization code by using
the Initialization icon shown back in
Figure 1.

# The following import statements are pre-loaded.
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import statsmodels as sm

import seaborn as sns

import excel

from excel import client_timezone, client_locale
import warnings

warnings.simplefilter{'ignore")
# Set default conversions for the x1{) function

excel.set_wl_scalar_conversion(excel.convert_to_scalar)
excel.set_wxl_array_conversion(excel.convert_to_dataframe)

Figure 4

An Advanced Customer Segmentation Example in Python
When I first read the Python book back in 2013, I was intrigued by the process called k-means
clustering. You start with a data set that shows all of the items purchased by all of your customers.
Your goal is to find clusters of similar customers so you can send them a similar marketing offer.
Python uses machine learning to group customers into k-clusters with similar buying patterns.
One simple example is students at a middle school dance. If you plotted the location of each
student in the gym, the computer would be able to identify a cluster of boys on one side of the
gym and a cluster of girls on the other side of the gym. Actually, k-means will simply identify that
there’s a cluster here and another cluster there. It will be up to you to figure out what each cluster
has in common. If you ran the k-means process again, but this time asking for 10 clusters, you
might find cliques, such as the football players here and the chess club members over there.
Another example is from a big-box retailer. If it can identify expectant mothers from customer
purchases, it can develop a relationship with the mom-to-be, as she’s going to be needing a crib,
stroller, and a lot of diapers. Find all the customers who are buying folic acid and have k-means
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run code.” Then it directed me to install a dizzying array of different open-source libraries—all
from a command prompt. This was all before I could attempt my first line of Python code. It was
all too complicated. The Python book collected dust. Eventually, the book was donated to a thrift
store.

Microsoft Removes Many Barriers to Entry

To use today’s preview of Python in Excel, you need to be running Microsoft 365 and join the
Microsoft Insiders program at the beta level. Restart Excel, and you’ll see a large Insert Python
icon between the Function Library and the Name Manager (see Figure 1).

To start running Python, you can use the Insert Python icon, simply type “=PY(” or press
Ctrl+Alt+Shift+P. After any of these actions, the Excel Formula Bar changes to a Python Editor.
Paste in some Python code from the web or ChatGPT. A drop-down icon to the left of the Formula
Bar offers a choice to return the Python results as Excel Values or as a Python object that you can
reuse in later cells.

Formulas Data Review View  Automate Developer Help Inguire

| @ 6] [ @ P

't Date & Lookup & Math & More Insert @Dlagnosﬂcs Mame
Time~ Reference~ Trig~ Functions~ = Python ~ [%-Initialization Manager

‘ary Python [Preview)
Figure 1

A Simple “Hello World” Example of Python in Excel
Open any spreadsheet that has some existing Excel data, including at least one column of
numbers.

Select a blank cell to the right of your data.

Press Ctrl+Alt+Shift+P to change the Excel formula bar to a Python editor.

Most people keep their Excel formula bar set to display just one line of the formula. Use the “V”
icon on the right side of the formula bar to expand the formula bar. Hover the mouse on the thin
gray bar just below the formula bar to reveal a vertical two-headed arrow. Click and drag so you
can see four to six lines in the formula bar.

A table in Python is called a “data frame.” Most examples on the internet store the table in a
variable called “df,” which is short for data frame. Type “df=" to get your Excel data into Python.
Using your mouse, click the top-left corner cell of your data. Use either the mouse or Ctrl+* or
Ctrl+Shift+Down arrow, Right arrow to select the Excel data. The Python editor will create the
following line of code:

df=x1(“A1:C1262”, headers=True)

In this code, the XL function is a new function designed to pass Excel data to Python. The
headers=True is necessary to tell Python that the first row of your data set
contains descriptive headers instead of numbers. s

In the Python version of the Excel formula bar, use Enter to go to a new ?
line and Ctrl+Enter to accept the formula. Press Enter to go to the second Python Output
line of your code. Type df.describe(). Use the drop-down arrow to the
left of the formula bar and choose to return the results as an Excel Value
(see Figure 2). [2] Excet value

Press Ctrl+Enter to run your code.

After a short delay, Python returns descriptive statistics about your data,
as shown in Figure 3.

vbﬂ df = x1("
b

£ Python Object

Figure2
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Python Inside of Excel

Microsoft brings support for Python into Excel, adding the power of the programming
language within the familiar Excel environment.

By Bill Jelen

The computing language Python appeared on my radar 10 years ago. I was having a great
conversation with a college student who loved Excel. I started asking what class at school taught
her about Excel and how she used Excel. But soon, she started telling me about an analytics
course that used Python and how she could do so much more with Python than she could do in
Excel.

That day, back in 2013, I bought a book on Python. I read through the examples, such as a
customer segmentation process called k-means clustering, that seemed very powerful. But I made
no progress with Python because I couldn’t follow the steps to get it installed on my computer.
Any install process that starts with “Open a command prompt with administrative rights in
Windows” is an immediate barrier to entry. The steps to be followed were something along the
lines of “Download and install Python. Install Jupyter Notebook so you have a place to edit and
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By Dr. Ahmed Al-Meghames
SOCPA Chief Executive Officer

The rapid transformation of the business world is a challenge that requires us as accountants to be at

the forefront of innovation and change. This requires us to adopt new tools and methods to deal with

emerging challenges. Accordingly, the Saudi organization for Chartered and Profession Accountants

took active steps during the last year 2023 to play a role in strengthening and developing the com-

munity’s confidence in the accounting and auditing profession, thereby contributing to the support

of the national economy.

In response to growing challenges, SOCPA launched a campaign for enterprises and entities provid-

ing accounting services activities. This is in response to an increase in the number of companies and

enterprises requiring certified and qualified accountants and auditors to manage financial listings

and reports according to the highest levels of professionalism and credibility.

Sensing its duty and leading role in the future of the profession and supporting the accounting and

auditing sector in the Kingdom, SOCPA organized the International Conference on Accountancy Edu-

cation under the title “Early preparation for the labour market” at the beginning of 2023.

67 local and international prominent speakers participated in the conference, which is the first of its

kind in the field of accounting education in the Kingdom. It was held with the aim of sharing expertise

and experiences in the field of accounting education.

The conference contributed to the meeting of government agencies, local and international profes- SOCOA
sional bodies, Saudi and international universities and major accounting companies under one roof,

allowing participants to showcase their experience in aspects of the empowerment of accounting achievements
professionals, convey international best practices in accounting education, developing accounting . .
educational curricula to keep abreast of recent trends in the accounting profession and promote In promOtIn
awareness of professional certificates among accounting graduates. g tru St an
As part of the strategy to keep pace with digital progress in the context of the Kingdom's Vision 2030

through the adoption of technical solutions, SOCPA organized the largest accounting technology d development
caucus with the participation of more than 90 student and research teams, assisted by technical and

accounting advisers and experts to discuss accounting technical challenges project with a mecha-

nism that promotes creativity and innovation and transforms distinctive ideas into entrepreneurial

projects, through the “Accounting Solutions Hackathon” that lasted 3 days.

The organization of the hackathon stemmed from the belief in the importance of adopting technical

solutions to address the most significant accounting and financial challenges in order to promote

creativity and innovation in accounting technologies. Thus, this kind of initiative will contribute to to

sustainable development and supporting the national economy.

SOCPA supported the winners with prizes of up to SAR 70,000 to contribute to the enhancement of

project outputs and the development of ideas.

SOCPA also celebrated World Accounting Day on 10 November 2023 by organizing several events and

symposiums in various regions within the Kingdom to highlight the role of accounting in promoting

transparency and accountability in businesses and institutions.

Finally, SOCPA promotes the role of accounting and auditing in the national economy and develops

the profession in accordance with the highest professional and ethical standards in order to enhance

transparency and reliability and achieve sustainable development.
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