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Innovative Cost Estimation for Agile Technology: A
Novel Energy Storage Technique Incorporating
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Abstract: Effort estimation is a critical aspect of every software creation project, irrespective of its development discipline, is
it traditional or agile. Despite the initial limited project knowledge, accurate estimation of workload and effort holds immense
significance for project success. This study addresses the challenges surrounding precise effort estimation and introduces the
poker planning method utilizing a modified Fibonacci sequence as a potential solution. The aim of this paper is to examine the
behavior and effectiveness of the modified Fibonacci sequence in the context of cost estimation within the agile methodology.
By leveraging historical data, expert opinions, and an iterative approach, the proposed technique is evaluated and compared
against traditional methods. The results provide insights into the performance of the modified Fibonacci sequence, offering a
valuable contribution to enhancing accuracy in cost estimation for agile software development projects.

Keywords: Agile, Software development, Cost estimation, poker planning.

1. Introduction sheets. The ability to discern and calculate project costs
Since the 1940s, the realm of software development has been accurately can be a pivotal factor in the financial success of
fraught with a perennial challenge - the accurate estimation of software enterprises, positioning them strategically within the
project costs and efforts. Despite the passage of time, this competitive software market[1].Within the context of the
challenge has endured, and progress in this field has remained financial services sector, the practical implementation of agile
notably limited . The quest for precise cost estimation has practices in project management, dissecting the experiences of
remained a paramount pursuit for software companies, with nine agile teams. Employing grounded theory analysis of semi-
far-reaching implications that extend beyond the balance structured interviews, we can unveils thematic threads
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encompassing accountability, team dynamics within the
organizational context, human and technical facets influencing
agile teams, and the ramifications of agile practice integration.
This intricate accountability journey is molded by the
convergence of team perceptions, technical implementation
encounters, and the interplay of interactions [2]. In response to
this long-standing challenge, agile-based project management
methodologies have emerged as a beacon of hope. At the core
of the agile approach lie a commitment to rapid development
and, crucially, a determination to gauge project costs with
heightened precision [3].By prioritizing essential elements

er of Development
Team

‘Manager/Scrum Mentor

Protector

‘Program Manager

Local Project Manager

while discarding extraneous features, agile methodologies
chart an adaptable and iterative course. Central to this agile
expedition is the agile project manager, a pivotal role within
the agile framework, often known by various alternative titles
that reflect their multifaceted responsibilities within the
project ecosystem. These agile project managers are
architects of optimization, orchestrating projects in a manner
that aligns with the organization's goals and the team's
strengths. These roles encompass dimensions of a protector,
program manager, supervisor, coach, mentor, and local
project manager, among others (Figure 1).

Leader

‘Supervisor

Program Manager

“oach/Mentor

Product Owner/Sponsor

Figure 1: Diverse profile of Agile Project Manager

Agile project managers have a range of cost estimation
techniques to choose from based on project scope, duration,
and team expertise. These techniques fall into three main
categories: Empirical Techniques, which utilize historical
data and educated guesses, exemplified by the Delphi
method; Heuristic Techniques, which yield optimal decisions
using heuristic approaches, like the COCOMO model; and
Analytical Techniques, which break tasks into components
and solve them systematically, as seen in the Halsted software
science approach. Each approach offers distinct insights for
accurate cost estimation in agile projects. An illustration of a

heuristic technique is the COCOMO model shown in figure
1.

Numerous software cost estimation models, including
functional points, COCOMO, and wideband Delphi, are at the
disposal of project managers. Among them, the poker
planning is relying on the Fibonacci sequence {1, 1, 2, 3, 5,
8, 31, 21, 34, 55....}. Besides these models, the software
experts often estimates the cost based on their team's ability
and accuracy or historical facts and figures. Additionally,
other techniques are influenced by the software development
methodology, as estimation techniques are often recommend
by these methodologies.

Tablel: Comparison of different methods for cost estimation.

Methods Structure | Anonymity Interaction Overhead
Delphi Complex | Confidential Limited Interaction Significant
wideband Delphi Moderate | Limited Controlled Interaction Controlled
Planning Poker Simple Non-identifiable Collaborative Determined
Unstructured Group Simple Unidentifiable Collaborative Determined
Statistical group Simple Confidential Limited Interaction Determined
Decision markets Complex | Confidential Limited Interaction Controlled

The paper delves into a comparative exploration of different
cost estimation methods, including Delphi, wideband Delphi,
Planning Poker, unstructured group, statistical group, and
decision markets (Table 1). By evaluating these methods

based on structural characteristics, anonymity, interaction,

and overhead, the study seeks to shed light on the nuances and
advantages of each approach.
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Figure 2: Sprint-wise Cost Estimation Trends

Figure 2 demonstrates the computation of cost during several
phases by using agile methodology of the sprint. During the
initial stage, an initial cost is estimation is established by using
available data and previous experiences, subsequently, the
gained knowledge from the prior stage is employed to perform
further calculations. Initially, the input of sprint is 1, employed
to calculate the modified cost of sprint 2, thereby we can say
that the input at X1 IS X;.

This paper introduces the poker planning technique with a
modified Fibonacci sequence. Section 2 of the study provides
2. Literature Review:

In reference [4] explores the management strategies moderate
the relationship between project complexity, dynamism, and
success. Analyzing data from software professionals, the
study highlights the crucial role of managing dynamism for
project success. It reveals that an agility-based approach is
particularly effective in mitigating the negative effects of
dynamism on project outcomes. This research contributes to
understanding how project management aligns with project
characteristics, offering insights for enhancing success. This
study [5] addresses the complex challenges of managing and
estimating agile projects in software companies, especially
within the Scrum framework. The paper introduces an
Intelligent Recommender and Decision Support System
(IRDSS) to enhance project estimation by considering cost,
time, and resource recommendations. The formal
specification of IRDSS using the Z language adds rigor to the
approach. Through an experiment involving fifteen web
projects, the proposed system demonstrates improved
estimation accuracy compared to traditional methods like
Delphi and Planning Poker, offering potential directions for
more effective software project development in the Scrum
community.In reference [6], the authors express concern
about the inherent flexibility of the agile methodology, which
makes it challenging to accurately predict initial phase

a synopsis of previously published works., detailed
description of the poker planning estimation technique with a
new Fibonacci sequence in section 3. Then section 4
compared the consensus and average of raw data on the actual
and estimated size of the project. We surveyed this approach.
We have published the results obtained during this survey and
compared the actual and relative errors. The section 5
indicated the future work which aims to indicate the plan of
combining the poker planning technique with another
estimation technique to improve the cost estimation accuracy

timelines and costs. To address this, a method is proposed that
assesses project scope by focusing solely on critical elements.
In [7], the authors highlight the significance of assembling a
highly skilled and self-organizing development team during
project development, underscoring the pivotal role of the
manager.

This study [8] addresses accurate software project effort
prediction, with most prior work focusing on algorithmic
models like COCOMO. Introducing an alternative, it suggests
using analogies by characterizing projects based on features.
Completed projects form a repository, and the method
involves finding similar projects for prediction, aided by a PC
tool called ANGEL. This approach offers project managers a
valuable complement to estimation techniques for improved
software project management. In [9] an author focuses on
software size estimation's importance in project planning and
introduces a stepwise linear regression model for estimating
board-based desktop game sizes. The study [10] presents
Global Software Development (GSD) and its reliance on
Software Project Management (SPM) for success. It identifies
the need to understand and address the challenges of SPM in
GSD, prompting the development of innovative solutions.
Through a Systematic Mapping Study (SMS) analyzing 84
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research papers, the paper categorizes SPM approaches for
GSD based on six criteria. Findings underscore the growing
in SPM for GSD since 2006, with a significant focus on
coordination, planning, monitoring, and estimation
techniques.

During this research, we have gone through various articles
and research papers of IEEE, Springer, ACM, and many more
based on that we decided on the research gaps provided by
those authors and hence have tried to fill that research gap to
the best of our knowledge.

Figure 3: Integration stragies in Agile [8,15]

Figure 3 shows the agile integration concept streamlines
interconnected elements, reducing redundancy and evaluation
parameters for efficiency. Agile Project Managers play a
central role in method selection and project auditing, aligning
with agile values of collaboration and adaptability. Gaussian
multipliers guide this integration, emphasizing iterative
improvement. The Project Supervisor's involvement ensures
cohesive decision-making. Agile project audit processes

Release
Backlog —
Audit

enhance transparency and accountability. This approach
resonates with agile principles, optimizing resource allocation
and responsiveness. It embodies agile's essence, responding
to change over rigid plans. Overall, agile integration promotes
synergy, efficiency, and continuous enhancement within the
project framework.

Product
Audit

Spring
Backlog
Audit

Figure 4: Framework for Agile Project Evaluation [9]

Figure 4 depicts the comprehensive conceptual framework for
an entire agile project. The process commences with the
Product Vision Audit, during which the project's cost is
estimated by the auditing team. This audited cost is then
compared with existing historical data [10] to gauge its
alignment. Subsequently, the framework progresses through,
Product Backlog Audit is involves a meticulous examination

of the product backlog, ensuring its alignment with the
project's objectives and requirements. Release Backlog Audit,
verifying that it encompasses the necessary features and
functionalities to meet the project's goals. The evaluation
extends to the sprint backlog, ensuring that it accurately
reflects the planned tasks for the upcoming sprint cycle. The
final stage involves refining the product based on the
outcomes of the previous audits, ensuring its optimal
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alignment with project objectives. This sequential process
ensures a thorough evaluation at each stage, promoting
alignment, transparency, and effective project execution
within the agile methodology. The 67% of the developers are
3. Proposed Methodology
This methodology involves software developers and business
experts who act as customer representatives. The process
works by reaching a consensus (which is defined as a general
agreement between all parties). Since here the case is not
binary, so there could be multiple predictions based on the
whole number of present on the board at the time of cost
estimation [13]. Hence the result with minimum error and
least risk would be only accepted.
As we are aware of the Fibonacci sequence (1, 1, 2, 3, 5, 8,
13,21,34...... ) this goes by adding the previous two terms of
series to generate a new next term. Now if observe the series
we can see that the third term is 100 % more than the last term
but the fourth term is only 50% more than the previous term
similarly we observe the higher terms of the series we can see
that they only grow by 66%.
If we consider an example by taking a brick of 50kg in one
hand and 100kg in the other then it is very easy to identify
which one is heavier. But if we take a case where we have a
brick of 20kg in one hand and 22kg in the other then it
becomes difficult to tell the difference. Though the variance
is 10%. Similarly, if we have a brick of 1kg in one hand and
1.10kg in the other then it becomes very difficult to state the
difference, but here also the variance is 10% [14]. Hence, we
can see that it becomes very difficult to identify the difference
if the numbers are close. So, the standard Fibonacci sequence
fails.

The numbers in the modified sequence go as (0, 0.5,
1,2,3,5,8,13,25,50,125....) We manipulated the numbers

using Lean agile concepts to develop their project whereas
55% are using agile scrum methodology which uses processes
like and 42% are using Agile XP technique [12].

from the 9™ term the 21 could also have been rounded to 20
but we followed Weber's law (which states the difference
between two objects is identified in terms of percentage).
Hence the new value 25 is approximately 92.3% greater than
the previous one. The next value is 100% greater and after
that, the difference is 150%. The modified Fibonacci values
represent various instances of the project, including could
include the estimated total amount of ideal days, narrative
points, and additional units.

While experimenting the cards have been interpreted as 0 for
the task already completed. 0.5 indicates the task of smaller
size. The initial numbers 5,8,13 indicates a medium-sized
task. The value 25, and 50 indicated large tasks (hence the
values are so kept 100% greater to identify the difference
between medium-sized and large-sized tasks). The value 125
indicates a very large task hence the value is 150% more than
the previous one. We have also included various other
symbols such as < > for a coffee break so to make the
experiment more interesting. The symbol (?) indicates a task
about which we do not have an idea of how much time
duration it could be completed. Agile software development
is a collection of several benefits as it focuses more on time,
and it is also customer-oriented, incremental, modular, and
iterative . The author proposed a new context where the
estimation of software is done

using a heuristically enhanced fusion model. There are so
many approaches under the umbrella of Agile and also exist
many techniques which have been used by researchers for
estimating effort.

O/ 1f/1]12]|3

11](2/|5]]1

?

Figure 7: Modified Fibonacci sequence for poker planning

Algorithm Estimate User Story Cost:

Input: List of user stories

Output: Estimated costs for each user story

For each userStory in ListOfUserStories do
Repeat:

Moderator selects userStory

Customer_Representative Explains (userStory)

Set: Team_Estimates =[]

For each team in Development Teams do
Estimate = Team_Estimate (team, userStory)
Team_Estimates. Append (estimate)

End for

If (Consensus not Reached (Team_Estimates)) then
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Outliers = Identify_Outliers (Team_Estimates)

For outlier in Outliers:
Explain And Defend (outlier)
End for
End for
Until Consensus Reached (Team_Estimates)
End for

The above algorithm outlines an agile approach for estimating
user story development cost. It begins by considering a list of
user stories that require estimation. For each user story, the
process commences with the selection of a user story by a
moderator. Subsequently, a customer representative provides
a comprehensive explanation of the chosen user story,
addressing any queries raised by the development team. This
initial understanding forms the basis for estimating the cost of
implementation by each participating team. The estimates are
collected and recorded for evaluation. Should the
development teams encounter discrepancies and fail to reach
a consensus on the estimated cost, the algorithm incorporates
a mechanism for resolution. Outliers, which represent
estimates substantially differing from the norm, are identified
among the team estimates. To ensure transparency and

accuracy, the outliers are then requested to elucidate and
justify their valuation of the user story. This step encourages
a thorough discussion and examination of differing
perspectives, contributing to a more informed estimation
process. The algorithm iterates through these steps,
progressing from story to story, until a consensus is
successfully achieved among the development teams
regarding the estimated cost of each user story. This iterative
nature of the process emphasizes the dynamic and
collaborative nature of agile development, allowing for
continual refinement of estimates. In essence, this algorithm
provides a structured and adaptable framework for estimating
user story costs, promoting effective communication,
collaboration, and informed decision-making within agile
software development practices.

' Schedule Poker Planning Session |

|

| Estimator opens up their deck of cards |

|

' Facilitator gives overview of requirement }7

=

1 Estimator Provide estimate by show of cards |

and highest estimate provider give
justification

|tl

Consensus Move to next
reached requirement
All
requirement
Estimated

Start Sprint

Figure 8: Block Diagram of Agile User Story Cost Estimation Approach

We have taken the PROMISE repository dataset along with
ISBSG (International Software Benchmarking Standards
Group) dataset along with some publicly available datasets
from Kaggle. The Purpose of using these datasets was that

they have been already used in the past for conducting various
empirical research-related works. The ISBSG dataset has
more than 4000 software Projects from across the globe,
combining all we have a dataset of more than 7000 projects.

Table 2: Compilation of Software Projects from Different Sources

Number of  Software

Projects

4100

Serial Source
Number

1 ISBSG

2 PROMISE

2186
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3 | Kaggle 1678

Total 7964
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Figure 9: Project Counts Comparison across Data Sources

The above figure 9 is a graphical representation of various sources (ISBSG, PROMISE dataset, Kaggle Online Platform) through

which the data has been collected.

4. Results
Parameter of result comparison

The results have been compared based on variance, several
estimations round required, duration or time taken during
each estimation, the tendency of estimation, and at the end
combined estimation tendency has also been used.

(@) Variance: The difference between the final estimated
value and every single estimation is termed as a
variance in this experiment.

Q=1{1,2,3,5,8, 13,25, 50} where X € Q

We used the assumption that the sample space was
normalized by converting each element's value to its
location on the estimate scale.

Hence normalized space looks like
Q=1{1,2,3,4,5,6,7, 8} where X€ Q

Variance= i * YL (Xi —ev)(xi —ev)
Where; m=number of involved estimations
Xi= position of an estimation

ev=final estimated value

Table 3: Variance table according to sample data

Amount of single estimation Final estimated value Variance
25,25,25,25,25,25,25 25 0
25,13,8,5,1,5,13 13 ~58.26
13,13,13,8,13,25,13 13 ~38.57
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= 25,25,25,25,25,25,25 = 25,13,8,5,1,5,13

= 13,13,13,8,13,25,13

Figure 10: Sample Data Visualization of Estimated Value versus Variance

The above figure is a graphical representation of the sample
variance that we have calculated according to the sample data.
The green part represents the Final estimated value while the
blue, purple, and red part represents the initial value provided
as input.

(b) Several estimation Rounds:
The Number of poker played concerning a single
requirement is measured by this parameter. A
suitable estimation is termed where one estimation
round is sufficient.

(c) Duration of estimation:
The length of time between the moderators starts
explaining the first story and the end of the final
committed estimation value. The mathematical
average of the previous estimates of the needs was
employed.
It is the measurement of whether the estimation is
oversized, undersized, or perfectly suitable. It is also

©)

normalized by exchanging all the values by their
position on the estimated scale.
X—ev -

= e (x — sw)? if |x-ev[£0
where; g is defined as the gap between the suggested
and final estimate
X is the position of the estimate on the estimation
scale
ev is the final estimated value
sw is the individual suggested estimate.
If |x-ev|=0 then the value of g is o.
The negative value indicates the estimation is
undersized, while a positive value is a sign of
oversized estimation.

Combined Estimation Tendency:

It has to do with a specific requirement estimate. It
is the measurement that indicates whether the actual
functional effort is higher or lower than the
estimated functional effort of the requirement.

Table 4: Table indicating various variances at different modified Fibonacci instances

Possible 1 2 |3 5 8 13 | 25 | 50
Estimated

Value

Variance 187 (12|165(46|29 |51 (84| 13,6
=)

The above table represents the variance that has been
calculated using

. 1
Variance= — « 2t (X —ev)(x; —ev)
Where; m=number of involved estimations

Xi= position of an estimation
ev=final estimated value

against the proposed Fibonacci sequence for cost estimation
according to planning poker.

Table 5: Table indicating the absolute and relative error while calculating by modified Fibonacci sequence (Consensus) and
average methods
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P# Estimation type Estimation size Actual size Absolute Relative
Error Error
Pl Average 13.5 15 15 0.1
P2 Consensus 28 30 2 0.066
P3 Consensus 14 18 4 0.222
P4 Average 12 17 5 0.2941
P5 Consensus 15 18 3 0.1666
P6 Consensus 16.5 19 2.5 0.13157
P7 Average 19.5 25 5.5 0.22
P8 Average 38 41 3 0.0731
P9 Consensus 52 45 7 0.1556
P10 Consensus 61 56 5 0.089

We have calculated the actual and relative error to measure
the deviation between actual and estimated values of the

estimation.

The actual cost derived from the project using the chosen
estimation method (average or consensus), and the absolute

error metrics measures the absolute difference between the
estimated cost and the actual cost, measuring the accuracy of

the estimation.

The substantial disparity among the predicted and actual values is known as the absolute error, while the relative error is the

. AbsoluteError
givenas RE= ———
ActualSize

140 == Actual size
120 & timation size
100
80
8
BN
60 /
0 / —y
. //\
0
[«b] (72} (%2} (5] (%2} (2] (5] [«b] [%2] (%2}
glz2 2 8|lz2|2 & & 2|2
[} 5] [<5} (<) [<5} [<5} (<5 (<% <5} [<5)
AR IBARIN AN IEIEEE IF-
SING) O | o O | o
P1|P2|P3|P4|P5|P6|P7|P8|P9|P10|
Estimation Type

Figure 11a: Estimation vs. Actual Size for Different Estimation Types
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Figure 11b: Absolute and Relative Error of Different Estimation Types

Figure 11c: Variance Comparison at Various Fibonacci Levels

The above graph 11 a) and b) is a graphical representation of
the estimation made for variance due to variation in the
Fibonacci level. The estimation depends on Estimation cost
size of the project, and the actual cost that has been derived
from various methods such as average or consensus. Then we

plotted the actual and relative error between estimated and
actual cost. The scope of the undertaking and the team's level
of experience are two other elements that affect project
pricing.

Analysis of small task wi

= Unstructured Group

th prior experience

Mean

® Planning Poker

Figure 12: Small Task with Prior Experience - Comparative Analysis

The above graph 12 highlights a comparative analysis of
mean and median relative errors (RE) and mean relative
magnitude errors (MRE) in two distinct scenarios:
Unstructured Group and Planning Poker, the comparison of
mean and median when the size of the task is small (in the

unstructured group the size is 30 and in planning poker the
size is 21) and the team has prior experience then we can see
the median magnitude relative error as 0.42 and 0.25 with
unstructured group and planning poker methodology
respectively. The average relative magnitude error is 0.39.
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and 0.50 for unstructured group and planning poker
methodology respectively. The graph demonstrates that in

this situation, the strategy for and method of estimation
performs better.

MRE
Median

Analysis of small task without prior experience

m Unstructured Group

MRE
Mean

® Planning Poker

Figure 13: Comparative Analysis of small task without prior experiences

The above graph 13 shows the comparison of mean and
median when the size of the task is small (in the unstructured
group the size is 4 and in planning poker, the size is 7) In the
case of the Unstructured Group, where the task size is 7 and
the team possesses prior experience, the calculated median
relative error (MRE) and mean relative error (RE) are found
to be 0.60 and 0.80, respectively. Similarly, for the same
group and task size, the MRE and RE are observed as 0.73
and 0.91, respectively. Conversely, in the Planning Poker
scenario with a task size of 4 and prior team experience, the
MRE is 0.83, and the RE is 0.61. Similarly, for the same
Planning Poker scenario but with the smaller task size of 41,
the MRE is 0.53, and the RE remains at 0.94. A
comprehensive evaluation of the average relative magnitude

errors (MRE) for the two scenarios reveals that the
Unstructured Group exhibits an MRE of 0.7, while the
Planning Poker approach demonstrates a slightly superior
MRE of 0.58. Moreover, examining the average relative
errors (RE) further underscores the advantage of Planning
Poker, as it boasts an RE of 0.65 compared to the
Unstructured Group's RE of 0.75. Ultimately, this analysis
underscores that, under conditions of smaller task sizes and
previous team experience, the Planning Poker methodology
offers enhanced accuracy in estimation, making it a more
effective approach than the Unstructured Group method.

® Unstructured Group

Graph of Large task with prior experience
MRE ® Planning Poker
C
35}
[ —
=
RE
MRE
C
©
2
=
RE
= N
0 2 4 6 10 12 14 16
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Figure 14: Comparison between Unstructured Group, and Planning Poker based on Large task with prior experiences

The above graph 14 shows the comparison of mean and
median of unstructured group and planning poker. This
analysis is conducted for larger task sizes — specifically, a size
of 14 for the Unstructured Group and a size of 16 for the
Planning Poker approach — while considering prior team
experience. In the case of the Unstructured Group with a task
size of 30 and previous experience, the median relative error
(MRE) is recorded as -1, indicating a slight underestimation,
and the mean relative error (RE) is 1. The corresponding
MRE and RE for the Planning Poker approach with the same
task size are 0.7 and 1.2, respectively. Similarly, for a smaller
task size of 23 and prior team experience in the Planning
Poker scenario, the MRE is found to be 0.5, while the RE is
1.4. On the other hand, the Unstructured Group exhibits an
MRE of 0.8 and an RE of 1 for the same conditions.

Additionally, examining the average relative magnitude
errors (MRE) for the two approaches reveals that the
Unstructured Group has an MRE of 0.23, whereas the
Planning Poker method boasts a slightly improved MRE of
0.21. Ultimately, this comparison demonstrates that, in the
context of larger task sizes and with prior team experience,
the Planning Poker methodology proves to be more accurate
in estimation, showcasing its superior performance over the
Unstructured Group method.

Analysis of Large task without prior experience
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4 \
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° N M
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Figure 15: Comparison between Unstructured Group, and Planning Poker based on large task without prior experiences

The above graph 15 shows the comparison of mean and
median when the size of the task is large (in the unstructured
group the size is 3 and in planning poker, the size is 6) and
the team has prior experience then we can see the median
magnitude relative error as 0.40 and 0.58 with unstructured
group and planning poker methodology respectively. The

mean magnitude relative error is 0.30 and 0.87 for
unstructured group and planning poker methodology
respectively. The graph shows that the unstructured
estimation process works better in this case
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Figure 16: Team Experience Comparison Analysis

As we have discussed earlier team experience matters when
we develop a software project. The above graph 15 is a
comparison between two teams one having experience of (0-
6 months) and the other having an experience of more than 6
months. Each instance highlights the count of developers
falling within these experience brackets who participated in
tasks related to unstructured data. The estimation process
used is an unstructured group with several projects 14 and 37
and planning poker with several projects 12 and 38.

Additionally, two developers with more than six months of
experience were also part of this endeavor. This pattern
extends across the subsequent data, providing a snapshot of
the distribution of developer experience levels for different
instances involving unstructured data in software
development.
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Figure 17: Analysis of IT Professional Respondent Profile

The above graph 17 is distribution of roles and corresponding
frequencies among a sample of 77 IT professionals who
participated in a study. The study aimed to understand the
roles and responsibilities of these professionals in software
projects. Each role's frequency and valid percentage are
provided to offer insights into the composition of the
participant group. Among the participants, the role with the
highest frequency was Project Manager with 46 respondents,
accounting for approximately 37.7% of the total participants.
Following closely, Scrum Developer represented 15.6% of
the participants with 20 individuals. Business Analyst and
Tester roles accounted for 13.5% (35 respondents) and 6%
(36 respondents), respectively. Roles like Product Owner,

Furthermore, our analysis of the impact of the modified
Fibonacci sequence on variance, estimation accuracy, and the
efficiency of cost estimation within agile projects holds
significant implications. Project managers and teams can
leverage these insights to make more informed decisions,
thereby enhancing project planning, optimizing resource
allocation, and ultimately contributing to overall project
success. This approach to estimation, tailored to the unique
characteristics of individual projects, nurtures a more

5. Conclusion and Future Work

In summary, our study provides compelling evidence in favor
of the Planning Poker estimation technique, highlighting its
superior performance. Furthermore, our investigation
demonstrates that the incorporation of the modified Fibonacci
sequence yields a significant enhancement in the Planning
Poker  methodology's  effectiveness.  Through a
comprehensive analysis presented in the results section, we
calculated variances and determined actual and relative errors
across various instances, juxtaposing these outcomes with
existing data. The notably lower relative error substantiates
the efficacy of our proposed algorithm, underpinning its
successful implementation. Notably, our dedicated efforts in
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Chief Scrum Master, and Program Scrum Master were also
present, comprising 5.4%, 2.3%, and 4.2% of the participants,
respectively.  Additionally, roles such as Sponsor,
Stakeholder, Engineer, and User had relatively lower
representation, each accounting for 7.4%, 2.2%, 3.4%, and
2.3%, respectively. These percentages provide a clear picture
of the various roles held by the IT professionals in the study,
offering insights into their distribution and highlighting the
prevalence of certain roles, such as Project Manager and
Scrum Developer, within the surveyed group and also their
frequency of handling the software project has been
represented in the above graphs.

adaptable and effective estimation process. By aligning
estimations with project intricacies, practitioners can refine
accuracy and responsiveness, ushering in a more agile and
efficient estimation paradigm. In essence, our study not only
illuminates the intricate relationship between the modified
Fibonacci sequence and estimation outcomes but also
furnishes a practical roadmap for its application. This
empowerment equips stakeholders to harness these insights,
propelling improved project outcomes, resource utilization,
and the overarching achievement of project objectives.

algorithm execution have revealed the potential of this agile
cost estimation technique to expedite project workflows. By
minimizing estimation discrepancies, this technique holds
promise in streamlining project execution. In future
endeavors, we intend to synergize the Planning Poker method
with complementary techniques, such as affinity grouping.
This integration aims to achieve more efficient forecasting of
budgets and schedules, harnessing the strengths of both
approaches to drive heightened accuracy and productivity.
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