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Abstract

This paper examines the role of Al in modern applications and analyzes existing implementations. The
paper is focused on the usage of Al for the purpose of creating a user guide or user engagement. The
paper analyzes existing solutions that provide the service from manual creation of user guide and user
engagement, or with the help of Al After analysis, the study provides an experimental architectural
solution to address the issue of improvement of user experience when interacting with digital
applications that provide the service. The goal of the study is to analyze and compare the existing
solutions, highlight key problems and suggest the workflow to remove as much human factor from the
implementation as possible but allow the administrator to adjust certain parts of the system to their
liking to facilitate better guidance.
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1. Introduction

In the digital age more and more application users encounter different issues when interacting with
applications on the internet. Not everyone delves deep into the guides that the applications provide,
as most of the time the core idea of the general guide is to cover every possible aspect in the most
abstract manner possible to cater to a wide audience of members. It would have been much better if
the service would analyze in real time the user interaction with the system and react upon the
specifics of that interaction to help guide users towards a correct resolution of the issue.

Over the course of a couple of years the Al got a lot of traction and has been incorporated in a lot
of daily things [1-5]. This increase is sudden, but welcome, and the more the Al is used in different
parts of our services, the faster it will learn and become better. So, allowing the users to interact with
a service that provides real-time action analysis is very beneficial.

The main subject and object of this research is artificial intelligence and its application in systems
to support user guidance. There has been very little application of proactive Al in user guidance, so
it’s important to research the topic and propose a potential solution. This is a new domain to discover,
so the algorithms that work for a standard request-response type of an Al interaction will require
adjustment. There are a couple of existing tools (Al and non-Al) that provide the said functionality,
so it’s important to analyze them and draw up conclusions on how they help solve the issue for
proactive user-system interaction. Overall, it would improve the performance of the assistance as
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humans can only process that many users whereas Al can improve that tremendously. The assistant
will solve the underlying issue by utilizing a dynamic Al analysis for providing points of reference,
and support. The main responsibilities of it will be the analysis of user-system interaction, providing
interaction patterns, the number of clicks, mouse movements, link navigation etc. The metrics will be
configurable in the main core of the analyzer. The Al will then provide meaningful tips for the users
based on user experience. For example, if the user tries to perform an action, but receives an error
over that action, but continues to try and perform said action, the Al will react upon this and provide
the user with a specific solution to the encountered issue. Based on user interaction with the system,
the AI will also be creating static user guide pages based on the most visited and required pages and
build an engagement plan for users to tackle the ever-growing user base. This will help engage users
faster, which will in the end increase the net amount of value the service provides, as well as increase
service throughput and help users better understand how to use the underlying functionality.

The key concepts on how AI could improve user engagement are presented in [6-8]. This
information provides a boost in understanding of the user guides as well as possibilities for further
implementation.

2. Analysis of existing solutions

Al is now embedded into a lot of different applications throughout the internet. This analysis will
help us understand how they function. The analysis is aimed at comparing the different
implementations of the service which uses Al or doesn’t use it, as well as other services that use Al
for a different task, to help us better understand how the AI work is performed. The end goal is to
understand how different solutions solve the problem of dynamic proactive user guide, and define
findings and key insights of each with a breakdown. This will then help us understand what exactly
needs to be solved and how we can apply the studied materials.

2.1. Non-Al Facebook user guide

One of the examples is the Facebook virtual center that allows a user to receive help in different sets
of inquiries. The implementation of this page is a static web page serving various results based on
user inquiries. It is important to take into account existing user guide systems that are not Al focused.
It will help us to understand the difference between using an Al system to help a user solve the
problem versus using a manually created system supported by people. It is also a great indicator of
data, as the Facebook company is vast and Facebook as an application has undergone significant
changes over the years, which makes it a perfect study candidate [9].
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@ Using Facebook v

How can we help you?
B Managing Your Account h Py
@ Privacy, Safety and Security - Q se
B Policies and Reporting v

Popular Topics

o Need help logging in? m

am what ta do if you're having trouble getting back on Facebook

Figure 1: Facebook Help Center



Facebook help center is a basis of all Facebook user guide help. It provides a simple Ul with a
search bar and most searched topics. The user is required to perform the inquiry themselves at first.
When you click on the search tab, the commonly searched topics are opened, and the search process
can be initiated. When entering a specific inquiry, the data gets displayed to the user in a form of list.
The list is very big for the example of the search we performed which at first is a little confusing as
to what our next step is. However, defeating the ambiguous results we can arrive at the “Change
Email” functionality that Facebook provides.

0 Help Centre (=) English (UK)

Q change email

| used the wrong email address to create my Facebook account. How do | change my email
8 address?

To finish creating your Facebook account, you'll need to change your email address and confirm it.

Adjust your email notifications from Facebook

You can change your email notification preferences in your Facebook settings

Add or remove an email address from your Facebook account

To update the email addresses listed on your Facebook account, go to your settings page

Find your Facebook sign-up confirmation email

Learn what you can do if you can't find your Facebook sign-up confirmation email

Which email address am | sharing with apps on Facebook?

>Learn more about sharing your email address with apps on Facebook

About email address confirmations from Facebook

Why and when Facebook will ask you to confirm your email address.

Possible issues with creating a Facebook account with your email address

We're sorry that you're having trouble completing the Facebook sign-up process. Here's what we recommend

How do | review recent emails sent from Facebook?

Learn more about how you can review recent emails from Facebook.
Figure 2: Inquiry search

As we can see, the Facebook user guide is very big and tries to encompass a lot of things at once.
There are key issues with this.

The search bar is non-interactive outside of user inquiry. What I search for gets translated by
Facebook into results.

The results information is overwhelming. The amount of data presented supposedly must
cover everything and everyone, but to a user that searches for a specific thing this result
only takes away the time and desire to fix the issue.

The deprecated functionality is not updated within Facebook user guide. This means that users
will not only deal with tremendous amounts of data, but also be redirected to incorrect
links in case those are not updated by the related service. This created a decoupled state
between the system and its functionality guide.

In conclusion, the user is responsible for navigating the vast amount of information that is present
in the virtual center guide, which in the end not only requires a significant time effort but also
requires specific knowledge of the field and how to correctly address the search function. Also, if the
logic change has happened within Facebook and, for example, the page responsible for handling user
permissions is now moved - the virtual center information must be manually updated to correspond
to correct system links and system text. This creates an enormous burden on the application support,
as managing and updating the static user guide in a timely manner requires significant effort in
communication with the development team, release team, quality assurance team, and with
customers, to correctly present the answer to the required inquiry.



2.2. Junia Al

Junia AI is an Al assistant aimed at generating content under specific keywords, by utilizing an
already existing database of models for each specific field. This Al solution was selected as a candidate
because of its capabilities to focus on specific keywords and configurational steps that allow us to
better guide the process of the results generation [10].
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"Never going back to Jasper" "My go to tool for content creation" "Best Al Copywriter | have used"

Generate High Ranking Content In

Minutes

Elevate your site's SEO with Junia Al. Drive more organic traffic, improve
visibility, and climb rankings with quality, SEO-optimized, and ready-to-
rank content.

Get Your First High-Ranking Blog Post °

Figure 3: Junia Al main interface

It also provides a specific configurational aspect of user-guide called “User Manual”, which can be

used for implementation of a user-guide based on specific keywords.
= Untitled User Manua : © How o Usa [ Copy

close

Figure 4: Junia Al building blocks

The application provides users the possibility to generate a static page user guide based on the key
fields.

1. Field - Details. Provide general information of what the application you are describing does,
and additional details.



2. Field - Keywords. Provide keywords to highlight the informational structure of the generated
output and focus on a very specific subset of words that best describe the product.

3. Field - Target Audience. Provide information about the target audience for your user manual.
The target audience will encompass the technical words usage for the user manual guide, so
that no unknown words are used, and the target audience can easily understand what is going
on.

The resulting output is a static user guide manual based on general preferences and domain
specified in the keywords.

In conclusion, the output provides a very general amount of information that is most likely
applicable to the described keywords. The configuration is limited for the free version and doesn’t
allow the user to highlight more information over the provided services. The output is still required
to be processed by something or someone else to correctly gauge the effectiveness of the provided
data. The output cannot be regenerated for a specific step, so if something changes the generation
process must follow the same pattern from the very start, which becomes tedious if the application
changes fast.

2.3. GitHub Copilot

GitHub copilot is an Al service that provides users with the possibility to enhance their coding
experience by outsourcing certain code implementation to an ai. This facilitates faster software
development, by utilizing a knowledgeable companion that helps implement mundane functionality
faster. Github copilot is a good solution that highlights user-system interaction. The code insights
that copilot provides to the developer in real time is a significant building block, and it can be
leveraged to apply the similar approach when working with proactive user-guidance enabled systems,
which is why copilot is selected for the study.

Features Actions

{ @ Copilot Ent:

The world’s most widely
adopted Al developer tool.

Get started with Copilot >

Figure 5: GitHub Copilot main interface

Copilot can be installed on a local machine as integrated with an existing variety of IDE solutions.
After installation the copilot can be configured to write code in the desired programming language.
The communication of the developer with copilot is facilitated via comments that explain what must
be done. The copilot will continue to analyze the code that is being worked on and proactively propose
solutions for the user. The user can then decide if they want to approve the generated snippet, ask
the copilot to make adjustments to it, or completely reject.



const binarySearch = (

Figure 6: GitHub Copilot code suggestions

In the following use case, the copilot will write a binary search algorithm over an array. Once the
developer confirms this implementation, the code is now embedded into the file the developer was
writing code in and can be further used by the application.

The AI for copilot was implemented by analyzing a vast amount of data from different sources
[11, 12]. One of those sources is the public GitHub repositories that GitHub provides to the users.
This allows for a very big jumpstart over the Als that don't have access to that vast amount of code
data. Copilot was also analyzed to have improved the performance of the developers significantly by
covering tasks that require mundane implementation time automatically. One of the drawbacks is
that copilot generates code according to the developer inquiry, and developer is solely responsible for
the generated code. This creates an issue when inexperienced developers use copilot, which results
in vast amounts of extra code generated that can be omitted, as well as inefficient solutions. However,
copilot is a big step in improving development work and greatly increases productivity when used
correctly.

3. Proposed solution for implementation of the user experience helper

With the help of analysis of existing solutions, the user experience helper will be implemented as an
abstract solution for a specific domain.

The core of the Al implementation into the system will consist of multiple phases. The model
training will only be done in English and all the data must be added in English. The understanding of
the process and general information on the approach that helped envision the architecture is
presented in [13, 14, 15]. The aim of this proposed solution is to address the drawbacks that were
found when analyzing the counterparts, adding the proactive component that is required for a user-
system interaction and possibility to be embedded into multiple domains.

3.1. Phase 1. Model base training

This phase will be the building block over the required incorporation of the user experience facilitator
into the application. By default, the solution will provide default basics for a subset of specific fields:
finance, agriculture, social networking, insurance, banking, food and beverages, gym. During phase
one, the model will be trained based on the specific information of the field and highlight field
structure and keywords that can be used to identify the field. The model will also learn about the
structure of operation within the field, the intricacies and the main driving factors that keep the field
alive. The base model training will be done in accordance with existing datasets for required fields.



The base training will then be shared between common models that are presented to the end
consumer. The idea is that while in general, the field knowledge is the same, each consumer can then
modify the required model to their needs. So, we can assume that model base training will be a sort
of “Template”.

3.2. Phase 2. Model analytical solution implementation

This phase is the next step of using Al to help improve user experience. In this step the model will be
implemented into the end system in the form of an analytical solution. In phase 1 the model will learn
about the field of application in general, however in phase 2 the model will be learning about the
application in specific.

The phase will require the following:

e Implementation of the model analytical solution into the codebase. The model will be hooked
up to the application and capture user interaction with the client. The main interaction keys
are: Mouse movement, Mouse clicks, Keyboard presses

e All this information will be sent to the analysis server to group it together into specific
keywords along with the target of the user interaction (i.e. the user has pressed a link to
navigate to a new page). The model analytical solution will also provide the possibility to use
the model in an explicit way by calling each data point manually instead of relying on the
model to capture everything that the user does. The developers are free to define their own
set of specific model attributes and implement them via the framework of their choice by
utilizing the Artificial Intelligence Software Development Kit.

e  Scraper server that will be used to analyze the web application content. The key logic of the
scraper service is to constantly check over the changes in the application layout by utilizing
the already existing file caching. The scraping server will navigate to the application and
scrape every possible page within the application as pure text data. The scraping server will
then send the file data onto the analysis server.

e The analysis server will analyze the pages’ content and segregate them according to the
keywords. The data that is being scraped will also be used during implementation of the model
analytical solution to provide developers with meaningful mappers to their specific keywords
that they are implementing.

e The processing server will be processing the data analyzed by the analysis server from the
scraping solution, as well as processing data from user requests into the system.

e  The analysis solution data server. Will contain gathered data.

e The administration portal server will provide an overview of everything that is going on
inside the application. Provides possibility for the developers and system admin to see that
gathered data, the separated and aggregated information, tweak the information in case the
Al was wrong in its assumption.

3.3. Phase 3. Model assistant solution implementation

In this phase the developers will need to connect the assistant solution with the application. In phase
2 the analytical solution is responsible for gathering information over the application usage and its
codebase and main features. Now the assistant solution is responsible for providing assistance to
users based on the collected data before, and now.

The phase 3 will require the following:

e Implementation of the assistant solution into the application. The assistant solution similar to
the analytical solution will be presented to developers in the form of UI components for the
specific framework of their choice.



e The assistant solution data server. The assistant solution will directly connect with analytical
solutions in the form of analyzing the user interaction data. The user interaction data will be
sent to the analytical server for processing, however it will also be sent to the assistant server.
While in an analytical server the key responsibility is to highlight keywords to then build
upon, in the assistant server the key logic is to create patterns of user interaction. These
patterns will be used to identify user workflows. By user workflows it is meant that the
assistant solution will create a specific path of interaction for a user instead of solely relying
on one concrete interaction. As an example, user logic, which consists of entering login
information, entering password information and confirming that you are not a robot.
Analytical solutions will have keywords identified as “login”, “password”, “captcha”, while
assistant solution will create a path of interaction called “login flow” which encompasses these
keywords.

e The repetition analysis server. This service is responsible to match the “interaction” the user
takes with the “allowed” amount that the “interaction” can take. The “interaction” example
would be “login flow”. The administrator will be able to configure all the max parameters for
an “interaction” in the administration portal. When the user reaches maximum amount of
“interaction”, the system will prompt the user with a resolution to its potential problem.

e The administration portal server. Here the administrators will be able to see “interactions”
created by the Al, adjust the names and path of these interactions if necessary, and specify
additional metadata information over how the “interaction” should function.

After phase 3 the model is ready to roll out and work on providing the user experience help to
affected users.

3.4. Phase 4. Static user guide

Phase 4 will include creating a static user guide that the Al can reference in the assistant solution.
The phase will include the following:

e The static user guide handler service. This service will be responsible for generating user
guides over the “interactions” present in the system. The static user guide will have specific
“interaction” information, how to proceed with the interaction to consider it marked as
completed, how to avoid certain pitfalls over the interaction to make sure the experience is
the best it can be. After the user guide generation, the service will be responsible to keep it up
to date based on the data gathered by analytical solution and assistant solution. The assistant
solution will also be able to reference the user guide in the real time help it provides to the
users.

e  Administration portal for user guide service. This portal will allow administrators and
developers to manage the user guide by adjusting it however necessary, according to their
best practices. It will allow us to prioritize certain keywords to drive the interaction. The
developers will also be able to style the user guide correctly according to the application
design requirements.

The first iteration of Al training will be done by utilizing the supervised learning algorithm type.
Since the solution is required to be tweakable by the end user, supervised learning will help with this
the best. For the algorithm type the following basis for implementations will be used [16]:

e Decision Tree. One of the most common supervised learning algorithms, decision trees get
their name because of their tree-like structure (even though the tree is inverted). The “roots”
of the tree are the training datasets, and they lead to specific nodes which denote a test



attribute. Nodes often lead to other nodes, and a node that doesn’t lead onward is called a
“leaf”.

e Linear regression. Linear regression is a supervised learning Al algorithm used for regression
modeling. It’s mostly used for discovering the relationship between data points, predictions,
and forecasting. Much like SVM, it works by plotting pieces of data on a chart with the X-axis
as the independent variable and the Y-axis as the dependent variable. The data points are then
plotted out in a linear fashion to determine their relationship and forecast possible future data.

e Logistic regression A logistic regression algorithm usually uses a binary value (0/1) to estimate
values from a set of independent variables. The output of logistic regression is either 1 or 0,
yes or no. An example of this would be a spam filter in email. The filter uses logistic regression
to mark whether an incoming email is spam (0) or not (1). Logistic regression is only useful
when the dependent variable is categorical, either yes or no.

The flexibility and robustness of the applied algorithms during the training period presents a
challenge of supporting user guidance. The supervised learning should be perfect for the
requirements presented, as it will be focusing on working with inputs of a user and deciding on how
to react upon it, with another internal system managing the supervision of the specific assigned labels,
or “Paths of interaction”. As the throughput grows, it is important to assess the performance risks, as
the difficulty to collect supervision labels will fall onto another system, and this increases complexity
of interaction, and the labels will have to be correctly identified based on a specific user pattern
managed outside of the learning spectrum. The amount of data covered in the system is also
enormous, as the interaction with users includes not only clicks on specific system parts, but also
mouse movements to identify “Paths of interaction”, or user confusion with the application[17].
examples of data processing are discussed in [18-20]. The main focus is to understand and label how
the interaction is done with the system by using those metrics and identify what combination of
specific metrics will define the “Path of interaction”.
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Figure 7: High level solution diagram

4. Discussions

Selecting the three solutions was carefully decided upon to highlight main problems of user-system
proactive interaction study. The Junia AI and Copilot are both great Al tools to provide more

meaningful information over the user guides, while Facebook's static user guide is a great way to

compare the possibilities of existing Al systems vs non-Al systems, and challenges encountered. The
following table highlights the key results of the study based on specific metrics.

Table 1

Comparative table of studied solutions

Criteria Facebook user guide  Junia Al Github copilot Proposed solution
Aimed at The wuser of the Theadminofthe The admin of the The wuser of the
system. system. system. system.

Usability  Difficult to navigate Easy to use. Medium difficulty Easy to use.
and find required to use.
information.
Requires high
knowledge of the
product and its
intricacies to be able
to build a result.
Features  Offers a static user Offersadynamic Offers a dynamic Offers a dynamic
guide. User is solely user guide based user guide based user guide based on
responsible for on the inquiry, on the inquiry, the inquiry. Offers a
everything related to which allows for allows for dynamic completely reactive
their issue with no dynamic adjustments in and proactive type of
reactivity. adjustments in case something communication
case something changes. There is providing the user
changes. some degree of with insights over
However, there proactive the complete history
is no proactive communication, of interactions, and
communication, providing the suggestions that the
so the admin is admin with wuser can accept or
solely insights over the discard.
responsible for current
the inquiry. interaction,  and
suggestions  that
the user can accept
or discard.
Possibilit ~ Non-existent. Is Some degree of Non-existent. Is Can be incorporated
y to designed for solely incorporation is designed for solely into any domain or
incorpora one system. possible, one domain of field @~ And can
te  into however software support any
existing requires a development. application type.
system specific setup to

make this work
and is limited to

their website,



which requires a

specific
approach of
setup.
Complexi Convoluted. Easy to wuse, Medium High complexity,
ty Searching for an allows for quick complexity, system design
answer can take alot setup and user requires prior requires prior setup
of time with each guide installation phase. If a new
page being generation. process. domain or field must
intervened with one be introduced, a
another, old complex setup of Al
references not being training  time is
updated, etc. required.
Infrastructure setup
also requires
significant effort.
Maintena Extremely hard. Extremely hard. Extremely hard. Easy. After the initial
nce Maintenance The need of a The need of a setup and training,
requires knowledge proxy person to proxy person to the Al will be
of area changes, writeandupdate write and update responsible for
team queries requires queries requires a providing user
communication, a significant significant support guidance in a form of
process  planning support of of documentation reactive and
and is strictly tied to documentation  that must be fed proactive

what is happening

that must be fed

into Al at first to

approaches. As well

within the team. into Al at first to produce as building a static
produce meaningful user guide based on
meaningful continuous results. the collected
continuous information.
results.

From the comparative table we can derive that the existing solutions have the following key issues:

e They are lacking proactive user communication.
e They are extremely hard in support of dynamic changes introduced to applications.

e The design is very specific to one product/use-case with two of the systems being designed
that way.

The Facebook static user guide offers no proactive communication. In the example of interaction,
Facebook offered a mix of things per user inquiry, which resulted in convoluted complexity of the
specific user guide. The further usage of such a user guide requires not only a lot of user knowledge
over the Facebook system, but also tech knowledge to help understand the process. The results of the
inquiry are also very vast and try to cover not only the original user inquiry, but also potential
commonly asked questions, which makes it more confusing for the user to use the system. Another
issue with this is the support requirement. Facebook is ever growing and there is a need to provide a
high support for the user guide, which in turn creates a need for a high-cost high maintenance
solution and processes. And it shows as the Facebook user guide is very complex and hard to navigate,
signifying that the team meets hardships in their support.

The Junia Al however, provides a better use-case for a user guide with an Al approach. It allows
for a specific person that is in charge of writing the user guide to perform a keyword setup, for which



the Al will provide the commonly written user guide information. In the example, the user guide was
set up for a financial institution, to create a commonly used steps for setup of that domain application.
The inquiry of the user gets adjusted and transformed the more information is provided. However,
there must be a middle person, between the AI providing the user guide, that is responsible for
analyzing the provided result and making adjustments. This specific use case, and the fact that the Al
is paid per word, instead of a specific monthly fee, makes it an undesirable choice for a system where
users will be performing communication. It also makes it impossible to keep track of interaction per
user.

The copilot is a good example of a proactive solution, however the design is only for a specific
field of software development. The copilot interaction is seamless, and it continuously analyzes the
user inquiries and work, while providing the proactive suggestions to the user. The user can also
provide an inquiry and the copilot will provide the answer in a reactive manner. The combination of
these approaches helps elevate the user experience and address the issues user encounters. However
the current application of copilot is limited to user interaction of software development, and it cannot
be used as a supportive measure towards a proactive user guide in other systems.

5. Conclusions

From the analysis we can highlight the key issue that is absent in all three of the analyzed solutions
- a dynamic proactive system that will interactively support user interaction and provide meaningful
response if a user has encountered a problem. Each of the analyzed systems provides a part of the
required interaction. The Facebook static guide provides a vast informational base, but unfortunately
lacks interactive mechanics and proactive response. The Junia Al provides interactive mechanics and
is able to generate information for a subset of data but requires a middleman to work through it and
finalize the product. The copilot provides interactive mechanics and proactive suggestions but is
limited to a specific field of work and cannot be applied to a lot of other applications. With all this
information in mind it is clear that there is a severe lack of a system that would be an Al assistant,
with the possibility to be embedded into a specific application for a specific field.

The proposed high-level architecture highlights significant points of the implementation and how
to proceed with the onboarding of the suggested solution that should fix the underlying issues. The
separation into phases means that the onboarding process will not be blocked by intermittent
approaches, as phases are done sequentially one by one. The specifics of the architecture are designed
to cover high workloads of data, where the tiered system within the tiered system highlights the
effectiveness of each service working independently. This allows us to scale the workload
significantly by performing either horizontal or vertical scaling. This also allows us to offset part of
the workload for analysis onto the user, which will allow us to offload the CPU and RAM requirement
onto clients (web browsers/desktop applications/mobile applications). In the end, the solution will be
able to provide meaningful support for new users throughout their service experience, as well as
analyze static data gathered from the app to further increase the reliability of provided service, and
automatically adjust to any changes done in the app to reduce the time and complexity of
maintenance of support information.

Further research will be studying the algorithm application in a set of tasks. The main purpose is
to understand what types of algorithms from the proposed set are best used for a particular task, for
example - data gathering, data analysis, data aggregation, user interaction analysis and repetition
analysis in a use case of user-guidance. Furthermore, the architecture behind the solution will be
implemented to facilitate the testing of the algorithms and their adjustments. We can sum up further
research steps as follows:

e Study the application of the algorithms used to drive the AI systems and how they can be
applied to the designed solution of interactive user-guide system



e Simulation of the algorithms over a custom set of data for finance domain

e Implementation of solution and its architectural phases

e Application of proposed metrics into the real-time web application

e Analysis of the data results and adjustments to the proposed algorithms based on the real data
usage

e SDK development for Angular web framework

e Data model training for a finance domain

Declaration on Generative Al

During the preparation of this work, the author(s) used Junia Al and Github Copilot in order to:
Abstract drafting, Paraphrase and reword. After using these tool(s)/service(s), the author(s) reviewed
and edited the content as needed and take(s) full responsibility for the publication’s content.
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