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Abstract: The research is about utilizing Al-powered chatbots for enhanced agent productivity, case closure and
customer satisfaction in IT service management. The utilization of a chatbot simplifies human workloads, case closure
and operation of a service. Natural Language Understanding (NLU) makes a chatbot more precise in interpreting
questions in ascenario. Al-powered chatbots lower human efforts in accomplishing repeating work, achieve maximum
utilization of a resource and lower case closure time. Ineffective utilization of a chatbot can lead to query interpretation
errors that can have a negative impact on customer satisfaction. The research is about maximizing automation using a
careful utilization of a chatbot and future directions have to consider improving adaptability, precision, and customer

experience of a chatbot in IT support services.
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INTRODUCTION

The integration of Al-driven chatbots in the agent
interface of ServiceNow makes it more effective by
reducing human effort and streamlining closure of
cases. The NLU is used in understanding queries
entered by users and serving related replies. The
Virtual Agent platform of ServiceNow handles
conversations in a given scenario, making process
automation and customer support easier. The Al-
driven chatbots automate standard actions, such as
resetting passwords and diagnosis, reducing time-to-
response. NLU is continuously improved using
machine learning that makes it more accurate and
broader in automation. The integration keeps
operation costs minimal, reducing backlogged cases
and customer satisfaction due to human operators
being able to focus on complex customer requests.

Aim

The aim of this study is to assess the impact of Al-
powered chatbots on agent efficiency, ticket
resolution, and customer happiness in ServiceNow’s
agent workspace.

Objectives

e To examine the efficacy of Al-powered
chatbots in automating ticket resolution and
lowering agent effort in ServiceNow’s agent
workspace

e To inwvestigate the impact of Natural
Language Understanding (NLU) on chatbot
accuracy, contextual awareness, and overall
service efficiency

e To evaluate the influence of Al-powered
chatbots on customer happiness, response
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speed and service scalability in IT service
management

e To recommend ways for optimizing Al
chatbot deployment, increasing automation
capabilities, and improving user experiences
in customer support operations

Research Questions

e What effect do Al-powered chatbots have on
automating ticket resolution and lowering
agent effort in ServiceNow’s agent
workspace?

e What does Natural Language Understanding
(NLU) affect chatbot accuracy, contextual
awareness, and overall service efficiency in
IT management?

e What influence do Al-powered chatbots have
on customer satisfaction, response time, and
service scalability in IT service operations?

e What tactics can be used to optimize Al
chatbot deployment, increase automation
capabilities, and improve user experiences in
customer support operations?

RESEARCH RATIONALE

Organizations experience an increase in customer
support requests that call for timely processing of a
large number of support tickets. Manual processing of
support tickets is time-consuming and overwhelms
support agents, subsequently reducing efficiency.
Automated solutions of Al-powered chatbots
combined with Natural Language Understanding
(NLU) address these concerns but call for a test of
understanding and accuracy [1]. Ineffective utilization
of chatbots can lead to query interpretation that is a
forerunner of customer discontent. Awareness of Al-
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powered chatbots in scaling, accelerating and
enhancing experience is necessary. Opting for
optimization of strategies for chatbot deployment
leads to greater automation, lower operation costs and
enhanced customer experience in IT service
management.

LITERATURE REVIEW

Al-Powered Chatbots and Their Role in
Automating Ticket Resolution

Al-powered chatbots change customer support by
offloading human agent workloads and streamlining
closure of tickets. The chatbots employ machine
learning algorithms for processing and responding to
customer queries in an effective and productive way.
The Agent Workspace of ServiceNow combines Al-
powered chatbots for streamlining business process
flows and enhanced delivery of services in various
industries. It reduces time of response and offloads
human efforts in instances of routine support with Al-
powered automation of closure of tickets. Natural
Language  Understanding  (NLU) facilitates
understanding of queries typed in by users in a correct
and human-like style, along with delivering replies on
the basis of contexts [2]. Al-powered chatbots
automatically address frequent questions such as
resetting passwords, diagnosing, and FAQs.

Al-Powered Chatbots

Customer Support

Healthcare and Telemedicine

Virtual Assistants
A
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Fig 1: Al-Powered Chatbots

Initial triaging of tickets is enabled by automation that
categorizes customer queries based on urgency and
complexity. The process makes it possible for straight-
forward questions to be resolved in a matter of
moments, and complex cases being handled in an
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appropriate manner. Operational efficiency is
improved in Al-powered chatbots that reduce backlog
and enable human operators to focus on high-value
interactions [3]. The machine’s precision is constantly
improved by Al-powered chatbots that can learn
quickly about new customer needs. An organization
realizes lower costs, improved levels of service, and
improved customer satisfaction with Al-powered
integration of chatbots. It is predicted that chatbots can
perform more complex functions that can increase
levels of automation in IT service management with
technology improving in Al.

Natural Language Understanding (NLU) and Its
Impact on Chatbot Accuracy

Natural Language Understanding (NLU) improves
chatbots by enabling correct interpretation of customer
questions and improved auto-responses. Natural
Language Understanding (NLU) allows Al-powered
chatbots to comprehend human language in a semantic
and context-specific style [4]. NLU avoids errors of
interpretation, and it gives appropriate and correct
replies in return for customer questions. NLU keeps
improving the accuracy of chatbots based on different
patterns of language and customer inputs with its
utilization of machine learning algorithms.

101010

Fig 2: Natural Language Understanding (NLU)
Overview

The integration of NLU in Al-powered chatbots makes
it easier for them to process complicated questions
compared to keyword recognition. A chatbot is able to
adapt, making it easier for it to understand and act in a
timely fashion with ever-improving NLU models [5].
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NLU of a more mature sort considers sentence
patterns, intent and sentiment in a bid to make
conversations in a chatbot more streamlined. The
enhanced precision in replies in a chatbot directly
translates to lower frustration levels among users and
improved customer satisfaction. NLU-powered
business users of a chatbot experience streamlined
issue solving and streamlined flows of service.

Al Chatbot’s Influence on Customer Satisfaction
and Service Scalability

Al-powered chatbots play a vital role in customer
satisfaction due to instant replies and time savings for
solving tickets. The chatbots give enhanced customer
experiences due to being accessible 24/7 that provides
constant customer support. Time savings for replies
result in enhanced customer engagement and
satisfaction levels in customer support. Frustration is
eliminated, and customer trust in support systems is
boosted with  Al-powered chatbots solving
straightforward questions in a timely manner.
Business scalability is improved since Al-powered
chatbots process different questions in parallel,
reducing human agent usage for frequent questions
[6]. Cost savings for businesses result in automation of
frequent questions and optimization of resource
utilization.

Al-powered chatbots sort customer queries in an
organized manner that facilitates improved
prioritization and streamlined process processing.
These chatbots learn and adapt in line with shifting
customer needs through ongoing learning. Greater
scalability enables businesses to address higher levels
of demand for service without compromising on
response efficiency and quality. Al-powered chatbots
assist in delivering unbroken customer interactions,
improving service stability, reducing the amount of
work, and making IT service management operations
streamlined [7]. Chatbots continue to enhance in
scalability, driving automation in delivering services
with advances in Al technology.

Optimizing Al Chatbot Deployment for Enhanced
Automation and User Experience

Implementation of Al-powered chatbots enables
automation and customer support. Successful
integration is premised on Natural Language
Understanding (NLU) that allows for enhanced
response and comprehension of contexts. Al-powered
chatbots are trained on diverse data so the user’s intent
can be detected and solutions can be provided in a
timely fashion [8]. Constant monitoring and
optimization of a chatbot's algorithms make it
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adaptive, which leads to improved interactions in the
long term. Personalization is imperative in getting a
chatbot to deliver its best and in delivering customer-
centric experiences in IT service automation.

User preferences have to be uncovered by a chatbot
and addressed in a custom manner for improved
engagement. Integration of Al-powered chatbots in
modern ITSM solutions allows for it to perform in
streamlined business flows. Successful rollout entails
frequent releases, customer feedback and machine
learning for enhanced functionality of a chatbot. Al
automation has to strike a balance between being
efficient and human observation so it can provide
correct replies and reduce interruptions in service [9].
Optimal usage of well-trained bots makes automation
enhance, scalable services achievable, and provides
uninterrupted customer experience in customer care.

Literature Gap

Limited literature is found on empirical studies of Al-
powered chatbots and their contribution toward agent
productivity and scale of service in IT service
management. The literature is not appropriately
discussing  Al-powered  chatbot’s  long-term
adaptability in adaptive customer care activities. The
literature is replete with studies on functionality of
chatbots, not on measurable improvements in
automation and minimizing workload. Additional
studies can be done in an effort to test Al chatbot
functionality in various industries and environments.

METHODOLOGY

The research follows a positivist philosophy, assuring
objective analysis using measured data and systematic
observations. Positivism is evidence based that can
scientifically test customer satisfaction, automation,
and efficiency of a chatbot [10]. This study enhances
study reliability and avoids biased outcomes on Al
chatbot functionality in IT service management with
observable evidence. Positivism is required for
establishing efficiency of a chatbot based on
measurable  outcomes,  minimizing  personal
interpretation. A deductive approach is employed in
testing customer service automation and Al chatbot
efficiency theories. Hypotheses can be developed
based on existing paradigms using deductive
reasoning, and data can systematically test hypotheses.
The deductive approach gives a chain of reasoning
between observations and theoretical constructs,
making a study valid [11]. A study makes inferences
on factual, rather than speculative, reasoning through
data hypothesis testing in an organized survey. The
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deductive process is important in establishing Al

chatbot contributions in reducing agent workloads and
scaling services.
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Fig 3: Methodology

The research on primary analysis provides first-hand
data for examining actual-world usage of Al-powered
chatbots and user’s experience. The primary data
allows capturing industry-specific insights that
represent different environments of operation of a
chatbot [12]. Primary data promise to be correct since
it directly concerns users of Al-powered chatbots in
comparing secondary data. The process is critical in
establishing success of a chatbot, automation concerns
and satisfaction levels among users in actual
environments. A quantitative survey analysis is taken
that enables statistical measurement of Al chatbot
efficiency, response accuracy and customer
satisfaction. Quantitative survey analysis provides
formatted results that give quantitative comparisons
and trend recognition [13]. 10 questions in those two
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demographic questions and eight close ended
guestions, have been utilized in this study for assessing
Al chatbot efficiency and automation. Thirty
responses have been collected that give rich data for
statistical processing of business operations influenced
by a chatbot and customer satisfaction. Statistical
reliability is given by quantitative analysis that is able
to make objective inferences about Al chatbot
functionality. This is needed for trend analysis of Al
chatbot uptake, automation returns, and IT service
optimization.

DATA ANALYSIS

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling Adequacy.

Bartlett's Test of
Sphericity

Approx. Chi-Sguare 17.
if
Sig.

A97

340
10

067

Communalities

Initial Extraction

Al-driven chathots
improve the efficiency of
customer suppaort agents

1.000 A72

Al-driven chatbots help in
reducing agent workload
by automating ticket
resolution

1.000 300

Integrating Matural
Language Understanding
(MLLY enhances chathot
responses

1.000 780

Yirtual agents provide a
SEaMIess experience
compared to hurman
agents in handling
routine gueries

1.000 G624

Al-driven chathots to
handle complex
customer gqueries without
human assistance

1.000 680

Extraction Method: Principal Component Analysis.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings

Component  T0tal % ofVariance  Cumulative % Total % ofVariance  Cumulative % Total

Rotation Sums of Squared Loadings
% ofVariance  Cumulative %

1 1850 37.009 37.008 1850 37.009 37.008 1791 35822
1.026 20516 57525 1.026 20516 57525 1.085 21702

] 988 18780 77304

4 780 15593 92897

] 355 7103 100.000

35822
57525

Exraction Method: Principal Component Analysis.
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Component Transformation

Matrix
Component 1 2
1 463 268
2 -.268 863

Extraction Method: Principal
Component Analysis.
Raotation Method: Warimax with
Kaiser Mormalization.

Fig 4: Factor analysis

The Rotated Component Matrix shows distributions of
variables between extracted factors that support large
factor loadings. The largest loading of 0.854 signifies
a major contribution of automation precision in total
success of a chatbot. The other large loading of 0.761
signifies an ability of a chatbot for processing complex
customer queries in an effective style. The loading of
0.693 signifies a role of a chatbot in rendering
uninterrupted experiences of users. The Component
Transformation Matrix shows a firm structure of
factors that ensures valid interpretation. The
determination of critical functions of a chatbot allows
optimization of an organization, enhanced accuracy,
and improved customer satisfaction in automated
contexts [14]. The study is vital for understanding the
impact of a chatbot, refining automation strategies,
and maximizing efficiency of a service.

Descriptives
Akdriven chatbots improve the efficiency of customer support agents

95% Confidence Interval for
Mean

N Mean Std. Deviation ~ Std. Error ~ Lower Bound UpperBound  Minimum  Maximum

1 5 360 894 400 2.49 471 3 5
2 5 3.00 000 000 3.00 3.00 3 3
3 9 322 441 147 288 356 3 4
4 9 344 726 242 289 4.00 3 5
5 2 4.00 1414 1.000 -8.71 16.71 3 5
Total 30 337 669 122 312 362 3 5
Test of Homogeneity of Variances
Levene
Statistic dft df2 Sig.

Al-driven chatbots Based on Mean 6.550 4 25 <.001
improve the efficiency of
customer support agents Based on Median 1.385 4 25 .268

Based on Median and 1.385 4 15832 284

with adjusted df

Based on trimmed mean 5.376 4 25 003

ANOVA

Al-driven chathots improve the efficiency of customer support agents

Sum of

Squares df Mean Square F Sig
Between Groups 1.989 4 497 1.132 364
‘Within Groups 10878 25 438
Total 12.967 29
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Multiple Comparisons
Dependentariable: Aldriven chatbots improve the efficiency of customer support agents
Tukey HSD

Mean 95% Confidence Interval
Difference (I-
() Age  (J) Age J) Std. Error Sig. Lower Bound  Upper Bound
1 2 600 419 614 -.63 1.83
2 378 370 843 -1 1.46
4 156 370 993 -.93 1.24
5 -.400 654 950 -2.03 1.23
2 1 - 600 414 614 -1.83 63
2 -222 370 974 -1.31 86
4 -444 370 750 -153 64
5 -1.000 554 394 -2.63 63
2 1 -378 370 843 -1.46 71
2 222 aro a74 -86 1.31
4 -222 32 952 -1.14 70
5 -778 518 571 -2.30 74
4 1 - 156 370 993 -1.24 93
2 444 370 750 -.64 1.53
B 222 312 952 -70 1.14
5 -556 518 819 -2.08 97
B 1 400 554 950 -1.23 203
2 1.000 654 394 -.63 2,63
3 778 518 571 -74 2.30
4 556 A1e 819 -.97 2.08

Al-driven chatbots improve
the efficiency of customer
support agents

Tukey HSD™?

Subsetfor

alpha=0.05
Age N 1
2 5 3.00
3 9 322
4 9 344
1 5 3.60
4 2 4.00
Sig. 194

Means for groups in
homogeneous subsets are
displayed.

a.lJses Harmonic Mean
Sample Size = 4 455,

h. The group sizes are
unequal. The harmanic
mean ofthe group sizes is
used. Type | error levels
are not guaranteed.

Fig 5: One-way Anova Test

ANOVA test of differences in ratings of a chatbot’s
efficiency between different ages is conducted. The F-
value of 1.132 and p-value of 0.364 support non-
existence of differences between groups. The scores of
3.00 for Age 2 and 4.00 for Age 5 support minimal
differences in perception. Levene’s test of p = 0.001
indicates non-homogeneous variances and results can
be interpreted in a careful manner. The post-hoc Tukey
HSD test of p = 0.194 indicates all groups belong in a
homogeneous subset. The results support evidence of
non-significance of a role of age in ratings of a
chatbot’s efficiency. The results support a perception
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of a constant chatbot effectiveness in all ages that
indicates a call for studies on other factors.

Group Statistics

Std. Error
Gender N Mean Std. Deviation Mean
Al-driven chatbots 1 15 4.07 884 228
contribute to better
customer satisfaction in 2 12 400 1.044 302

senvice operations

Independent Samples Test

Fig 6: T- Test

The difference in satisfaction ratings between chats of
different genders is for an independent t-test. Group 1
indicates a satisfaction of 4.07, and Group 2 indicates
a satisfaction of 4.00, which indicates little difference.
The equality of variances test using Levene’s test is F
= 0.845, p = 0.367, which indicates equality of
variances since p > 0.05. The equality of means test
using at-test is t = 0.180, p = 0.859 that indicates there
is no difference between groups. The 95% confidence
interval of (-0.697, 0.831) includes zero that indicates
there is no difference. The results conclude there is
little effect of gender on perception of satisfaction of
an Al chatbot, which indicates similarity in ratings of
chats between different categories.

Model Summary
Change Stafisfics

AdustedR St Emorof R Square Sig. F
Madgl R R Squars Stuare the Estimate Change FChange  dff f Change
1 25 055 -054 1.056 055 508 ki 2% 660

a. Predictors: (Constan), Integrafing Matural Language Understanding (NLU) enhances chathot responses, A-driven chathots helpin
reducing agent warkload by automating ficket resolufion, A-driven chathots improve the eficiency of customer support agents

ANOVA?
sum of
Model Squares df Mean Square F Sig
1 Regression 1.701 3 56T 508 sa0"
Residual 28.949 26 1.115
Total 30.700 28

a. DependentVariable: Al-driven chatbots contribute to better customer satisfaction in
semvice operations

b. Predictors: (Constant), Integrating Natural Language Understanding (NLU)
enhances chathot responses, Al-driven chathots help in reducing agent workload by
automating ticket resolution, Al-driven chatbots improve the efficiency of customer
support agents

Caefficients”

12 330 o1 18 18 -ois 086 o84 TaD 1266

Variable: Akiven enatbols contibute 1o betiar customst sallsfaction In srviee operatans.
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Collinearity Diagnosticsa

Variance Proportions
Al-driven Integrating
chatbots help Natural
in reducing Language
agent Understandin
workload by a (ML)
automnating enhances

Condition ticket chatbot
Model  Dimension  Eigenvalug Index (Constant) agents resolution responses

1 1 3823 1.000 0o 0o o1 o1
2 112 5839 0o 01 58 28
3 049 BB75 15 13 34 66
4 017 15193 85 86 07 05

a. Dependent Variable: Al-driven chatbots confribute to better customer satisfaction in service operations

Fig 7: Regression Analysis

The regression equation (R = 0.235, Rz = 0.055)
accounts for just 5.5% variation in satisfaction in
chats, which indicates a loose relationship. The
ANOVA test (F = 0.508, p = 0.680) confirms that the
model is non-significant (p > 0.05). Among predictors,
Natural Language Understanding is of largest
magnitude (B = -0.212, p = 0.240) though non-
significant. Neither efficiency of chats using a chatbot
(B =0.112, p = 0.738) nor reduction in workload due
to chats using a chatbot (B = 0.021, p = 0.898) is a
predictive contributor. The Variance Inflation Factor
(VIF = 1.001-1.268) confirms there is no case of
multicollinearity. The results lead us to conclude other
factors can contribute toward satisfaction in chats that
is in pressing need of study.

Chi-Square Tests

Asymptotic
Significance
Value df (Z-sided)
Pearson Chi-Square 4.44g° 4 348
Likelihood Ratio 5727 4 220
Linear-by-Linear 1.859 1 162
Association
M of Valid Cases 30

a. 7 cells (77.8%) have expected count less than 5. The
minimum expected countis .30,

Fig 8: Chi-Square Analysis

Pearson Chi-Square test results of x2=4.448, df =4, p
= 0.349 report a non-statistically significant
relationship between ratings of chatbot efficiency and
gender (p > 0.05). Likelihood Ratio results of 5.727, p
= 0.220, support a non-significant relationship.
Linear-by-Linear Association results of 1.959, p =
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