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PROJECT TEAM MANAGEMENT MODEL UNDER RISK CONDITIONS

The paper examines the state of the problem of the influence of risks on the project team's work process. The processes of the team's work during the
implementation of the project sprint are defined. The authors identified risk factors that affect the effectiveness of the project team. An analysis of
modern approaches was carried out and three directions were identified, which represent the research of project team management processes under
conditions of risk. A comprehensive reference model of project team management under risk conditions is proposed in the form of a framework. It
reflects the interrelationship of four models: the project team behavior model, the model for assessing the quality of the formation of sprint tasks, the
model for determining the distribution of tasks in the project team, and the model for the formation of recommendations. The project team evaluates
the text description of the task, obtained from the information system, using the sprint task formation quality assessment model. Natural language
processing methods are used to create a model for evaluating the quality of forming sprint tasks, which combine the method of processing text
information and the method of learning based on precedents, which allows taking into account the previous experience of the team and its behavior.
The project team behavior model allows taking into account the risks of irrational work organization during the sprint. The behavior of the project
team is analyzed using Process Mining methods. The case representation model allows the project team to store and reuse knowledge and experience
based on simulation modeling and reinforcement learning approaches. It allows the team to determine and evaluate possible options for the distribution
of tasks and resources in the team in accordance with the reduction of possible risks. The central element of the proposed framework is the model of
recommendations used in decision-making. It provides the project team with the necessary information for effective decision-making in terms of risks
in project management. The proposed framework provides an opportunity to reduce the impact of the risks of non-fulfillment of project tasks during
the sprint. Further studies of the task of managing the project team under conditions of risk should be directed to the development of specified models
of the proposed framework.
Keywords: project, risk, project team, sprint, project tasks, framework

M. POTOBHH, M. TPHHYEHKO

MOJEJIb YIIPABJIIHHA MIPOEKTHOIO KOMAHAOIO B YMOBAX PU3UKY

B po6oTi mocimipKeHo cTaH mpoOieMy BIUIHBY PU3HKIB Ha MPOLEC POOOTH KOMAHIM NPOEKTY. BusHaueHo mporecn pobOTH KOMaHIU MPU BUKOHaHHI
CIIPUHTA IIPOEKTY. ABTOpaMH BHIIJICHO (DAaKTOPH PU3HKY, sIKi BIUIMBAIOTH Ha €(pEKTHBHICTH POOOTH KOMaHAH NMpoeKTy. [IpoBeieHo aHaIi3 Cy4acHUX
MiXOMiB Ta BH3HAYCHO TPH HANPSIMKH, SKi MPEACTABIAIOTH IOCTIIKEHHS MPOLIECIB YMPABIiHHA KOMAHIOK MPOEKTY B YMOBaX PH3HUKY.
3anpornoHoBaHa KOMIUIEKCHA €TAIOHHA MOJENb YIPaBIiHHSA MPOEKTHOIO KOMAHIOK B YMOBaX PH3HKIB y BUILAl (peiiMBopky. Bin BimoOpakae
B3a€MO3B 530K YOTHPBOX MOJENICH: MOJIENI MOBEAIHKA KOMaHIM [IPOEKTY, MOJENI OLIHKH SKOCTI ()OPMyBaHHS 3a1ad CIIPHUHTA, MOJEII BH3HAYCHHSI
po3mnoniny 3ama4 y KOMaHAi MPOEKTy Ta Mozeni (GopMmyBaHHs pekomeHzariid. KoMaHaa mpoekTy OL[HIOE TEKCTOBHM OIMKC 3aiadi, OTPHMaHHH i3
iH(pOpMAIIHHOI CHCTEMHU 32 JOMOMOIOI0 MOJEN OLHKH SIKOCTI (OpMyBaHHs 3aiad CIpuHTa. J{Jisi CTBOPEHHSI MOJENI OLUHKHU SIKOCTI (hOpMyBaHHS
3a]a4 CIIPUHTA BUKOPUCTOBYIOTHCS METOAU 0OPOOKH MPHPOIHOI MOBH, sIKi 00’ €IHYIOTh METOJ] 0OpOOKH TEKCTOBOI iH(OpMallii Ta METO/] HABYAHHS HA
OCHOBI MpELEACHTIB, IO 03BOJISIE BpaxyBaTH MOMEPEIHiA AOCBiN KOMaHIu Ta 1i moBeAiHKy. Mojenb MOBEAIHKH KOMAHAM MPOEKTY IO3BOJISIE
BpaxyBaTH PU3HKU HEPaL[iOHATBHOI opraHizawii pobiT npotsirom cnpunta. [loBegiHka KOMaHAN OPOEKTY aHATI3YETHCS 3a AOMOMOTOI0 MeToniB Process
Mining. Mojens npecTaBlIeHHs IPELEACHTIB 103BOIIsE 30epiraTi Ta IIOBTOPHO BHKOPHCTOBYBATH 3HAHHS Ta JTOCBiJ KOMAHJOKO MIPOEKTY HAa OCHOBI
MiAXO/iB IMiTallifHOrO MOJICJIIOBaHHS Ta HaBYaHHS 3 MiIKPIIUIEHHAM. BoHa 103B0JIsI€ BU3HAYMTH Ta OLIHUTH MOXJIMBI BapiaHTH PO3IOALTY 3aB/IaHb Ta
pecypciB B KOMaHIi BIiATOBIZHO 10 3HIKEHHS MOXIHMBHX PH3UKIB. LICHTpanpHUM €JIEMEHTOM 3ampOrOHOBAaHOTO (PEHMBOPKY € MOJIENb
pEeKOMEHaIii, Ka BUKOPHUCTOBYEThCS NIPH NMPUHAHATTI pinleHb. BoHa Hajgae KOMaH[ NPOEKTY MOTPiOHY iH(poOpMaIito a1 epeKTHBHOTO MPHIHATTS
pilleHb B yMOBaxX PH3MKIB IPU YIPaBIIiHHI MPOEKTOM. 3aNpONOHOBaHUI (pEeVMBOPK HAlA€ MOXIHMBICTH 3HU3UTH BIUIMB PH3HMKIB HEBHKOHAHHS
3aBJJaHb MPOEKTY Ha MPOTA3i crpuHTa. [loaanbIui JoCHiKEeHHS 3a/1a4i YIPaBIiHHS IPOEKTHOIO KOMAH/IOI0 B YMOBaX PU3HMKIB HEOOXIJHO CHPsIMyBaTH
Ha pO3pOOKY O3HAYCHHUX MOJIETICH 3aIpOIIOHOBAHOTO (PEHMBOPKY.
Kutio4oBi ciioBa: clioBa: IPOEKT, PU3HK, KOMaH/[a IPOEKTY, CIPUHT, 3aBJaHHS IPOEKTY, GpeiMBOPK.

Introduction. In recent decades, the most popular
approach to project team management in the development
of software products is the Scrum methodology. Like most
agile project management methodologies, the Scrum
methodology [1] introduces an iterative, gradual approach
that makes it possible to improve the achievement of
project goals and reduce risks. This approach to building
products through the continuous rapid delivery of valuable
working functionality is presented in the Agile Software
Development Manifesto [1].

In the process of using the SCRUM methodology,
the project team plans the functionality that will be
developed during the sprint. Each sprint can be considered
a project with a time frame, usually within one month [2].
The product owner discusses the goal to be achieved in
the current sprint and the items in the product backlog that
will help to achieve the sprint goal. The product backlog is
an ordered list of tasks that must meet the requirements
for any changes that may need to be made to the software

product [2]. The Product Owner is responsible for the
Product Backlog, including its content, availability, and
organization.

The scrum team works together to formulate what
needs to be done during the sprint [2]. The inputs to this
are the product backlog, the latest product increment
developed, the development team's capabilities, and past
performance metrics. The number of items from the
product backlog that the team is able to complete in a
sprint is determined by the team itself. Only the project
team can objectively estimate the amount of work it will
be able to complete in the next sprint. The product
backlog items selected for execution during a sprint and
the plan for their development are called the sprint
backlog.

The general scheme of the project implementation
process based on the Scrum methodology is presented in
fig. 1.
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Fig. 1. General scheme of the project implementation process based on Scrum

The project team begins by planning the work,
thanks to which the Sprint backlog can be turned into a
working Product Increment. Work can vary in volume and
complexity. However, usually the project team plans the
amount of work that can be completed in a sprint. It
organizes the work on its own, planning the step-by-step
fulfillment of requirements from the Sprint backlog both
during sprint planning and, if necessary, throughout the
sprint [1, 2].

Tasks of Scrum-based project management include:
control over the implementation of assigned tasks within a
sprint or several sprints (technical assignment), allocation
of resources and operational coordination in cases of
unforeseen circumstances in order to ensure effective team
work. Considering the limited period of management, the
study of the factors ensuring the effective work of the
team becomes especially relevant. However, the use of
flexible methodologies does not fully solve the problems
of the impact of risks on the work of the project team.

In general, the effectiveness of the project team is
influenced by a large number of factors. We will
highlight, in our opinion, the most influential:

— developer qualification, which determines the
professional level of the team, the ability to realistically
assess sprint tasks and complete them on time and at the
required level,

— inaccuracy in the estimation of sprint tasks,
which can significantly affect the allocation of resources,
deadlines and the final result. Mistakes in estimating
sprint tasks can have consequences, even outside of a
single sprint, such as requiring a change in all subsequent
deadlines;

— an inaccurate description of the tasks created by
the technical manager, or a false understanding of them by
the developers, together with their insufficient
qualifications. This can lead to inaccurate estimation of
tasks (antecedent factor) with the same consequences;

— reduction of team resources (planned or sudden),
including the temporary absence of one of the developers
(illness, vacation, etc.), which leads to a sharp drop in the

volume of work performed and the risk of disruptions to
the sprint deadlines;

— the internal culture of the team, which determines
the rules and procedures for the distribution of sprint
tasks, communication within the team, the decision-
making strategy in a crisis situation, which generally
determines how the team can overcome unforeseen
circumstances and complete the assigned tasks on time
and at the required level.

The listed factors affect the quality of project tasks,
S0 it is important to create a flexible mechanism by which
the team will be able to reduce the impact of these risk
factors on the effectiveness of achieving the project's
goals.

Analysis of research and publications.

The issue of increasing the effectiveness of the
project team management process is the subject of
research by many scientists. The analysis of the literature
showed that modern studies consider the processes of
managing the project team under conditions of risks in
several directions.

The first direction is related to the study of the
influence of the behavior of team members on the results
of project tasks. The work [3] demonstrated the possibility
of using a multi-agent approach to modeling any project
management processes. To support the process of research
and development of these methodologies, the authors [3]
proposed the use of an agent paradigm and the use of
multi-agent systems. Their use is a consequence of the
adaptability of agents to simulate the work of project
teams. The authors of [4] proposed a multi-agent model to
support IT project management and conducted
experiments in which the implementation of a typical
medium size was reproduced, the implementation of
which was carried out using the proposed hybrid
methodology. But this approach gives good results only
for large and medium-sized projects. The paper [5]
presents a hybrid, fuzzy-ontological team management
system, which is the basis for indicating its cohesion. In
addition, it can be used to improve the selection of team
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members from a given set of candidates. Unfortunately,
the limitations of this approach are the insufficient scale of
projects and difficult access to the necessary information.
In [6], the influence of the functional diversity of teams
and the interdependence of employees on team
productivity in different economic conditions is
investigated using agent-oriented modeling. This study
suggests that managers use knowledge of employee
interdependence to protect higher performing employees
by minimizing the impact of interdependence when
selecting team members to improve company
performance. In the article [7], the authors consider the
modeling of teamwork, which covers various disciplines
from business management to cognitive science and
distributed artificial intelligence. The authors [7]
investigated teamwork in two areas: the social structure of
the team and social behavior. This study provides an
organizational framework for analyzing teamwork
modeling systems.

In [8], an approach for modeling, control, and
management of the cognitive flow process was created,
and a solution for applying this approach to a distributed
team during software development was presented. The
results of the experiment showed that this approach can
improve the team's ability to solve problems that arise
during project implementation.

The second direction is related to the consideration
of the influence of the qualitative assessment of tasks and
the formulation of project requirements on the work of the
team. In [9], risk factors are identified and classified
according to the taxonomy of software development
proposed by the Software Engineering Institute (SEI). In
total, 148 different risk factors were classified. It was
found that the most related segments of management,
which were affected by the specified factors, were an
unstable organizational environment and the absence or
inadequate planning of the project. However, the work
does not consider the relationship between the identified
risk factors, and there is no analysis of the impact of the
software development environment on risk factors. The
article [10] proposes a method of relative assessment of
tasks that can be used in flexible methodologies. It is
designed to reduce the time of estimation of tasks and
requirements for developers. Algorithms are described in
the article, which ensure high accuracy of estimation of
the tasks of large projects with a significant number of
tasks. The advantages of this technique are the calculation
of the estimation error and the mathematical expression of
the reference task, which is necessary for the evaluation of
the current tasks.

The study [11] proposed an alternative approach to
estimating the time of work for Kanban project teams with
the possibility of taking into account the addition and
removal of tasks to the reserve, changing their priority
and, in general, the level of the team's work productivity.
Automating this process by creating an expert system will
reduce the level of effort required by the team to make
these assessments. Using this approach, there is an
opportunity to increase the efficiency and productivity of
project managers and project groups by automating work
through the creation of expert systems.

The authors of [12] proposed a technique for
estimating the cost and time of the project based on
software that collects these inputs from the team and
evaluates them. This approach to cost estimation reduced
the problems associated with Scrum-based software
development projects and made them more efficient. The
authors of [13] proposed a new questionnaire structure for
obtaining a dataset in which machine learning classifiers
were applied and risk prediction was performed for each
of the identified software models. Using this result,
project managers can define software development model
according to the requirements along with the predicted
percentage of risk. The authors of the article [14] propose
a method of configuration and modification of software
processes in companies based on the collected knowledge,
and this approach allows to support and optimize
management processes using formal modeling methods
and modeling based on machine learning.

The third direction of research into the process of
project team management under risk conditions is related
to the development and use of certain risk management
strategies when performing project tasks. Based on a study
of 139 software development projects, risk prioritization
strategies  (risk-oriented prioritization and updated
prioritization performance) were proposed and their
respective application, advantages, and disadvantages
were explained in [15]. The authors found that depending
on the sufficiency of the project, organizational resources
and profile requirements for project implementation,
project managers can use these strategies as practical
guidelines for systematic, thorough and effective risk
reduction of a software project. The authors [16] proposed
a questionnaire that allows measuring the risks and results
of software development projects. With its help, a survey
was conducted on the implementation of 145 software
projects of global IT companies. As a result, a structural
equation model was developed that shows the
interdependence of the main risk factors and their impact
on the project outcome.

Researchers in [17] characterized the difference
between risk and uncertainty and identified five methods
and 18 practices to reduce, specifically, uncertainties. The
paper proposes an approach to uncertainty management
and describes strategies that allow team members to
clearly formalize and manage uncertainty in software
projects. The study [18] presents a simulation model of
the process of strategic management of software
development projects. The main advantage of the
proposed model is that it provides an integrated
management structure in which risk management, cost
estimation and project management planning are
connected.

In the article [19], the authors proposed a multi-agent
model of risk management. It is designed using repeated
individual training using the Q-learning algorithm. This
can help project managers determine the status of their
project and take certain actions according to the status of
the identified risk. The proposed model includes an action
or a set of actions for each source of the risk factor. But an
important shortcoming of the model is that the work does
not consider a model with multiple possible risks and the
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corresponding proposed actions to achieve the project's
goals in this case.

Researchers in [20] proposed a machine learning
model to predict failures in project management
knowledge areas for software companies. The model
includes three factors: the project manager's context, the
project's context, and the company's context. The results
of the study showed that the support vector machine is
more effective than other potential algorithms for
forecasting the company's project management process.

In [21], a model of the system dynamics of the
company is proposed, which takes into account the
processes of financing, outsourcing of activities, schedule
adjustment, labor management, etc. Project managers
must consider the dynamic feedback loops of delay and
disruption behavior. This will allow them to compare
alternative change management strategies in terms of
performance indicators.

In the article [22], an auxiliary tool is proposed,
which allows using the ontology as a flexible provider of
practical knowledge. The authors, with the help of a
survey of experts, present an extended ontology that will
allow managers to decide which practice to adopt, how to
apply it, etc.

The authors of [23] proposed a method of
determining the factors influencing the project on the
development of an IT company, taking into account its
activities, development goals and strategy. The
implementation of this method allowed the project office
to rationally plan the company's resources, determine the
directions of activity in the IT market and adjust further
development.

The analysis of the work given above made it
possible to outline existing approaches to project team
management under the influence of various risk factors.
Each direction considers the process of managing the
project team under conditions of risk without taking into
account other factors influencing the performance of the
project, i.e. each analyzed approach solves the task of
managing the project team under conditions of certain
risks in a separate direction, without taking into account
other factors influencing the performance of the tasks of
the project team.

Unfortunately, the question of creating a flexible
mechanism for the work of the project team, which will
provide recommendations for reducing the risks that arise
during the execution of project sprint tasks, remained
outside the scope of attention.

The purpose of the study. The paper examines the
impact of risks on project implementation. The main
factors of such influence are: irrational organization of the
work of the project team members, lack of clarity in the
description of project sprint tasks, insufficient number of
cases for solving the situation when performing project
sprint tasks. The purpose of the study is to create a project
team management model that will reduce the impact of
risk factors on project performance results.

Task formulation. In this study, we will consider
the functioning of the project team and the performance of
tasks at the level of one project sprint. The process of
performing tasks by the project team is presented in fig. 2.
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Fig. 2. Scheme of task performance by the project team at the sprint level
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The project team is considered within the framework
of the respective project and consists of the following
persons: project manager, developers, technical manager,
who also performs work on project implementation, and
quality assurance engineer. Work on the project is
performed iteratively, each iteration (sprint) is one week
long. The project manager performs the function of
management and communication with the customer,
receiving tasks from him and clarifying the basic technical
conditions. This process can take several forms, such as
personal communication, exchange of text messages with
the help of a certain project management information
system, etc. As a result of this process, a document with a
description of the project, or a technical assignment for
development (part of the project, improvement or new
functionality) is formed. Each task is broken down by the
team into clearly defined tasks, for which a completion
time estimate is established. This estimation is carried out
by the person who will perform this task, but under the
control of the project manager and technical manager.
Next, there is a general estimation of the terms of
implementation and the cost of the project, which are
reported to the customer.

The next step, after the approval of the tasks and the
estimation of the time, is the implementation of the
approved tasks by the team during the sprint. During their
implementation, team members should timely note the
progress of tasks and log time every day for each task. In
cases where the functionality does not fully or partially
meet the set requirements, the task is returned to the
developer with comments. At the end of the sprint, the
project team reviews its implementation in the form of
product increments and, depending on the result,
determines the list of tasks for the next sprint. All changes
and execution are recorded on the Scrum board. At the
end of each sprint, the results are demonstrated to the
customer. In the process of such a demonstration, the
technical task may change and the final task may be
adjusted, taking into account the priorities of one or
another part of the task. Once in several sprints (usually
once a month), a retrospective of the project
implementation is conducted with a calculation of work
speeds, estimation adequacy, etc. The results of the
retrospective are recorded in a text document to which all
members of the project team have access. Since all tasks
and time tracking are carried out in the project
management information system, there is always the
possibility of exporting reports in the form of tables and
the ability to collect all information on tasks in a free
format. This information includes task moves, all changes
and comments to the task.

Thus, the output data for the execution of tasks
during the sprint is stored in the information system in text
format in natural language. Tasks that the team allocated
for the sprint are also formulated in natural language and
stored in text format. In the process of work, each team
member changes the status of his task (the change is
recorded in the information system) and can leave
comments either in the task card or in the chat. The
manager can monitor the execution process and predict
possible deviations in time.

During the implementation of the project, the
following problems often arise:

- performers do not fit in the estimated time of the
task;

- when estimating the time to complete project
tasks, there is a lack of data or insufficiently defined
requirements;

- performers do not fill in or do not reliably fill in
the data in the information system and it is impossible to
conduct a retrospective analysis of errors, etc..

Therefore, it is relevant to develop a monitoring
mechanism when creating recommendations for project
team management. It will allow you to take into account
the risks that arise during the estimation of project tasks,
the distribution of tasks among team members and the
untimely completion of tasks.

Methods and approaches
management in risk conditions

The analysis of the state of solving the problem of
managing the project team under conditions of risk
showed that the main factors determining the risk of
project failure are inaccuracies in the formulation of tasks
evaluated by the team, low communication culture of the
team and imperfection of the procedure for distributing
tasks in the team. The tasks performed by the team during
the sprint are formulated in natural language in a text
format, so it is necessary to use linguistic technologies of
intelligent text analysis to analyze the task and assess the
risks of incorrect estimation. Team communication,
especially in remote work conditions, is completely
dependent on corporate culture, the need to use working
channels for communication, timely tracking of working
hours, changing task statuses, commenting and control,
which takes place entirely in the project management
information system. The availability of such information
provides an opportunity to apply the methods of
intellectual analysis of business processes to solve the
tasks of monitoring and control the execution of the sprint,
as well as to explore ways of improving the organizational
structure of the team to reduce the risks of late completion
of project tasks. At the same time, the distribution of
sprint tasks still depends significantly on the qualifications
of the project team and the quality of the retrospective.
Solving this problem is possible based on the analysis of
precedents and simulation modeling, as a tool to support
decision-making and the formation of recommendations.

Let us consider in more detail the approaches that
form the theoretical basis for solving the specified
problems.

The behavior of the project team, based on the
analysis of the peculiarities of its work, reflects the
activity of its members, the status of tasks and the
deadlines for their completion or the reasons for non-
fulfilment. Input information for such a model is data
from event logs (log files) in the information system.

The analysis of business processes of team work can
be performed on the principles and methods of intellectual
data analysis [24]. Such methods are able to extract
knowledge from the log of events that are usually
available in modern information systems. These

to project team
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technologies provide new means of detecting, monitoring
and improving processes in various fields of application.
Suppose that all business processes can be sequentially
written so that each event refers to an activity (that is, a
clearly defined stage in some process) and is associated
with a separate case (that is, an instance of the process). In
addition, logs can store additional information about
events. The results of the application of intelligent data
analysis methods will provide additional information
(time, status of tasks) to the project manager, who
analyzes the received data and develops actions to reduce
risks.

The clarity of the task description affects the result
of its execution. Therefore, to process the text description
of the sprint tasks, it is advisable to use the methods of
linguistic analysis of text processing to obtain a high-
quality formulation of the tasks for the project team. To
implement the stages of the text analysis process,
algorithms are used that annotate new types of
information in it, or classify, link, normalize or filter
previously annotated information. Such algorithms
perform analysis of various computing costs, starting
from, usually, cheap evaluation of one rule and regular
expressions, comparison of dictionary terms and statistical
classification of text fragments to complex syntactic
analysis [25].

Allocation of tasks in the project team can be
performed on the basis of reinforcement learning [26].
Reinforcement learning uses a formal structure of
decision-making processes to define the interaction
between a learning agent and its environment in terms of
states, actions, and rewards [26]. A reinforcement learning
agent can learn by interacting with the real world or with a
simulation of some fragment of the real world, or a
mixture of these two sources. Simulators provide a safe
environment in which an agent can explore and learn
without the risk of actual self harm or harm of the
environment. The reinforcement learning model [26] is
used on the basis of the formed cases of applicants, with
its help it is possible to form different strategies for the
optimal behavior of the team during the execution of the
project sprint.

Another theoretical approach that can be used to
solve the given task is the formation of recommendations
based on behavior, estimation of tasks and strategies for
optimal allocation when performing sprint tasks.
Recommendation systems use methods of intelligent data
analysis and prediction algorithms to predict users' interest
in information [27]. One of the key reasons why a
recommender system is needed in machine learning is that
with too many precedents, they can choose the optimal
response to emerging project risks.

Thus, according to the authors, the formation of
recommendations regarding the distribution of tasks and
execution of the sprint by the project team should take
into account the results of solving the problems of
assessing the quality of task formulations, evaluating the
effectiveness of work organization, and also be based on
previous experience and simulation of possible risks
during the execution of the sprint. The implementation of
such a recommendation system involves a detailed study

of the specified tasks and determination of their
interaction.

Results. Let us highlight the main concepts of the
task of project team management under risk conditions.
First, it is the project team, the project and the sprint that
define the object of the study. From the beginning, the
project team receives tasks for the project sprint from the
project's product backlog. The team needs to evaluate the
quality of the tasks presented in text form. At each sprint,
the project team receives a text description of the task,
which is stored in the project management information
system. A situation (precedent) that arises within one
sprint can be characterized by the behavior of the team
and the task it solves during the sprint. As the analysis
showed, the qualification of the team and the culture of
communication together with a clear description of the
statement of the sprint task are the main risk factors for
the implementation of the project, so they must be taken
into account when forming recommendations.

The proposed comprehensive reference model for
project team management under risk conditions is
presented in Figure 3. The framework reflects the
relationship of four models: the project team behavior
model, the model for assessing the quality of the
formation of sprint tasks, the model for determining the
allocation of tasks to project teams, and the model for the
formation of recommendations.

The textual description of the task, which the team
receives from the information system, is evaluated using
the sprint task formulation quality assessment model using
natural language processing (NLP) methods. According to
the developed framework, it is necessary to define a
benchmark for the presentation of the task, which allows
to evaluate the formulation in terms of clarity,
unequivocalness, tracing and validation of the task by the
team during the sprint. The problem of forming such a
standard is the insufficient number of samples and
subjectivity in assessing the quality of the formulation of
the problem. Therefore, the project team management
system should have a model for assessing the quality of
the formation of sprint tasks from the point of view of the
risks of misinterpretation of the task. This problem can be
solved by combining the method of processing textual
information and the method of learning based on
precedents, which allows taking into account the previous
experience of the team and its behavior. The description
of the task in text format, the evaluation of the quality of
the wording and the situation (precedent) are stored in the
information system.

The behavior of the team during the sprint, which is
determined by the distribution and fixation of tasks among
team members, commenting on tasks, changing their
status with validation and retrospection included, is stored
in the event log, which records the history of the behavior
of the project team during the work on the sprint tasks.
This history of project team behavior is analyzed in an
event log analysis model using Process Mining
techniques. The project team behavior model allows you
to take into account the risks of irrational organization of
work during the sprint, the lack of communication within
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the team and the peculiarities of the team during the
planning of subsequent sprints. The structure of the

project team management framework under risk

conditions is presented in fig. 3.

Object of study

Project leam
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Text description of the
task
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Fig. 3. Project team management framework under risk conditions

The precedent representation model is an important
component of the project team management framework
under risk conditions, which allows to store and reuse the
knowledge and experience gained by a certain team. This
model displays, in an easy-to-store and reusable format,
every situation according to the team's execution of the
sprint, from the tasks that were selected for execution to
the retrospective, as well as the behavior of the team
during the implementation. This information is an integral
part of the recommendation formation model.

The model for determining the strategy of the project
team's behavior based on the approaches of simulation
modeling and reinforcement learning allows you to
determine and evaluate possible options for the
distribution of tasks and resources in the team in
accordance with the reduction of possible risks. The
formation of the strategy should take into account the
previous experience of the team, the context of each sprint

and simulate events that may cause risks to the project,
such as illness, loss of communication, etc.

The central element of the framework (Fig. 3) is a
model of recommendations, which should provide the
project team with the necessary information for decision-
making in conditions of uncertainty and risks in project
management. Such a model takes into account the results
provided by the model for assessing the quality of the
formation of sprint tasks, the model for analyzing the
event log, and the model for determining the strategy of
the project team's behavior. The recommendation system
is created on the basis of decision-making criteria,
similarity metrics, and setting model parameters in
accordance with project features, team qualifications, the
precedent base, and quality assessment data for
formulating sprint tasks and evaluating team behavior.
Further studies of the task of managing the project team
under conditions of risk should be directed to the
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development of specified models of the proposed
framework.

Discussion. The analyzed works of researchers offer
approaches that solve the problem of risk exposure from
the point of view of evaluating teamwork behavior using
the agent paradigm [3, 4, 6]. Other authors propose
models with the help of which the impact of task
description and assessment on the results of the project
team is investigated [9, 10]. The works [18, 19, 20]
analyzed approaches to the creation of risk management
scenarios when performing project tasks.

This paper proposes an approach that, unlike others,
takes into account all risk factors affecting the project. For
this purpose, a framework is proposed, during the creation
of which the approaches and technologies that form the
theoretical basis will be applied. It consists of four
models. Further research on the task of managing the
project team under conditions of risk should be directed
specifically to the development of the specified models of
the proposed framework. The methods of intelligent data
analysis will be used to develop a model of the project
team's behavior. The methods of linguistic analysis of text
processing will be used to form a quality assessment
model for the formation of sprint tasks in order to
qualitatively formulate the tasks of the project team,
namely the method of processing text information and the
method of learning based on precedents. To develop a
model for determining the distribution of tasks in the
project team, reinforcement learning technology will be
applied, which uses the structure of decision-making
processes to define the interaction between the learning
agent and its environment in terms of states, actions and
rewards. Methods of intelligent data analysis and
forecasting algorithms will be used to create a model for
the formation of recommendations.

The primary next task of the research is the
development and implementation of a quality assessment
model for the formation of sprint tasks, taking into
account the risk factors affecting the project, which are
determined in the conducted research.

Conclusions. The paper examines the state of the
problem of the impact of risks on the work process of the
project team. The processes of the team's work during the
implementation of the project sprint are defined. The
authors have identified risk factors that affect the
effectiveness of the team. An analysis of modern
approaches related to the study of the influence of various
risk factors on the work of the project team was carried
out. The main concepts of the project team management
task under risk conditions are defined. A comprehensive
reference model of project team management under risk
conditions is proposed. The proposed framework reflects
the interrelationship of four models: the project team
behavior model, the model for assessing the quality of the
formation of sprint tasks, the model for determining the
distribution of tasks in the project team, and the model for
the formation of recommendations. Central to this
framework is a recommendation model that is used in
decision-making. It provides the project team with the

necessary information for effective decision-making in
terms of project management risks. The proposed
framework provides an opportunity to reduce the impact
of the risks of non-fulfillment of project tasks during the
project sprint.
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