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Abstract — Interaction channels are special opportunities to 

improve customer satisfaction by offering a consistent 
problem-solving experience. Contact center employees are the 
link between the company and the customer. They are 
responsible for maintaining an appropriate relationship 
between the company and the customer. So, they are 
personally responsible for the customer experience. In this 
paper, we present an objective evaluation method for 
evaluating customer-agent interaction, i.e., evaluating the 
effectiveness of the realization of customer requests from calls. 
The evaluation method is automatic and does not depend on 
the relationship between the call center manager and the 
employees. The motivation for evaluating calls stems from the 
key performance characteristics of a contact center, of which 
we particularly emphasize service time, first call resolution, 
handling time, and others. 

Keywords — contact center, agent, call rating, call routing. 
 

I. INTRODUCTION 

HE goals of modern customer relationship management 
are to acquire new customers, improve connections 

with existing ones, and increase the competitiveness and 
profit of a business organization. A sure way to achieve 
these goals is to introduce business processes that create 
equal value for the company, employees, and customers. 
One of the ways to achieve such goals is a modern contact 
center with adaptive communication channels. Contact 
centers must provide superior service capacities (for 
example, a sufficient number of available agents, which will 
reduce the queue and service time) for customers so that 
they can see how much the company values their choice and 
time. 

Customer Service Representatives (CSR), first-line 
employees, as they are often called, play a main role in 

determining the overall opinion of the service provided  [1]. 
The customer and CSR, hereinafter agents, are the two main 
elements of the contact center system, and the success of the 
business largely depends on their interaction. Contact 
centers are service systems that differ from standard service 
models in several ways. One way is that contact center 
servers are human beings who differ from their co-workers 
in terms of abilities, skills, and productivity. 

The basic characteristics of contact center service are 
heterogeneity and reliability. Each customer, through an 
incoming call, has their own expectations from the service 
system and has different characteristics that require 
different handling by agents. Precisely this unpredictability 
of the type of customers who call is a key challenge in the 
domain of services. Effective management of this 
unpredictability is crucial to building a sustainable 
competitive advantage for the company. Therefore, Quality 
of Service (QoS) is seen as a function of the customer's 
waiting time for the service, the value that the user attributes 
to the information he received and how he received it. 
Contact center performance depends on agent performance 
and call handling regulations.  

The aim of our research is to propose an objective call 
evaluation method using several performance indicators. 
The rest of the paper is organized as follows: Section II 
presents related work, Section III presents the proposed call 
evaluation model, and Section IV presents the results of the 
evaluated calls and the discussion, followed by conclusions 
and guidelines for future research in Section V.  

II. RELATED WORK  

The legacy practice in contact centers is to evaluate agent 
performance monthly [2], based on metrics such as average 
call duration, number of calls offered per agent, working 
time after the call, adherence to the conversation schedule, 
etc. There are several approaches to scoring the outcome of 
a call. Multiple parallel scoring systems can be used at the 
same time, considering the way the scoring types are 
combined. For example, if an agent is selected to handle a 
call based on one paradigm, e.g., selling a service, the 
parallel scoring system must not be contradictory. A 
contradictory parallel system in this case can be service 
time, because the sale of the product will certainly require a 
longer service time. 

The results of the call evaluation depend on the scoring 
method. In some cases, it is quite simple to rate the call. For 
example, for agents who sell one product, the call 
evaluation can be based on the number of units sold per unit 
of time or a pre-defined time required to close the sale. 
However, when selling various products and or services, the 
evaluation should include additional indicators, such as call 
duration, revenue per call or per unit of time, profit per call 
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or unit of time or similar. As the range of products and 
services increases, the open issues in evaluating agent 
performance grow. 

There are two main approaches to evaluation: subjective 
and objective. Objective methods involve evaluating agent 
performance by simultaneously including multiple call 
metrics (such as average call duration, number of calls 
offered per agent, total work time, post-call work time, 
adherence to the call schedule, etc.) where the working 
conditions are the same for all agents. However, it is very 
difficult to measure productivity objectively, because the 
agent's greatest effect is the information he delivers to the 
user over the phone. The subjective evaluation of calls is the 
essence of the qualitative method. It is usually 
accomplished by monitoring and evaluating interactions 
between the customer and the agent based on the service 
experience of the evaluator [3]. This evaluation is 
performed by listening to a recorded call from an agent, 
listening to a live call, or placing a test call from a quality 
team member or an anonymous caller. The quality team 
listens to the recorded responses of the agents and uses pre-
defined assessment forms [4]. The rating process has many 
drawbacks, because it evaluates agents based on their 
perceptions and previous experiences. Subjective 
assessment opens possibilities to favorize "social 
connections" [5].  Social connection implies a closer social 
bond between superiors and subordinates. The consequence 
of these connections is better performance ratings, in cases 
where there are no differences in actual performance 
between agents. Another disadvantage of subjective 
assessment is the limitation of resources for consistent and 
equal assessment of all agents over time. Some agents are 
evaluated on different shifts (day/night), which is 
inconsistent or unfair evaluation among agents. A standard 
challenge in agent effect evaluation studies is the 
unobservability of the actual effect, making it difficult to 
estimate the gap and detect estimation bias [5]. In other 
words, the subjective evaluation may underestimate the 
agent in situations where its performance could be higher 
or, on the contrary, the agent may be overestimated in the 
evaluation due to other indicators that may not be relevant 
to the true performance or service quality. Several studies 
are based on call evaluation by contact center managers, 
where each call is evaluated by listening to the call. Typical 
questions asked by managers when evaluating a call are: 
"did the agent provide accurate information to the 
customer", "did the agent use the correct system and 
documentation to provide answers to the customer", or did 
the agent use the correct protocol for talking to the 
customer. 

The call evaluation is also usually accomplished by 
customers. After the conversation, a customer is asked to 
evaluate the work of the agent and the system overall with 
a rating in the range from 1 to 5.  
Table 1. presents an overview of papers that used different 
ways of evaluating call outcomes in their respective call 
routing models. Authors in [6], [7], [8], [9], [10] use an 
objective approach to evaluate the performance of agents, 
using a maximum of three call metrics. Subjective method 
of evaluation, which is based on listening and evaluation of 

calls by supervisors used in [2], [4], [9]. In the paper 
[4],[11], [12] the authors used a machine learning method 
to evaluate calls to monitor whether the agent adheres to a 
predefined order of calls or not, this is again an evaluation 
based on a single performance and does not include several 
metrics. Using a different call scoring method depends on 
what the same scoring process is trying to achieve, whether 
it is reducing call center operating costs, customer 
satisfaction, or both.  

TABLE 1: OVERVIEW OF PAPERS INVESTIGATING CALL EVALUATION  

Papers 
Call evaluation 
parameters 

Explanation 

[6] 

Sales outcome, 
Service time, 
Customer 
satisfaction 

They represent talk time as a 
cost function, since agents 
have different salaries and 
service costs will be different. 

[7] Service time 
Agent statistics for good, bad, 
average or great 

[8], 
[9],[10] 

Agent 
performance 

Subjective evaluation of 
supervisors based on recent 
activities 

[8] Call outcome 
With the return call, the 
customer rated the outcome of 
the call binary "good" or "bad" 

[11], [12], 
[4], 

Evaluation of 
customer and 
agent 
conversations 

By applying the ML method, 
the call is evaluated based on 
adherence to the flow and topic 
of the conversation 

[2], [4], [9] 
Evaluation of 
overheard 
conversations 

Subjective assessment by a 
supervisor (expert) 

 

III. PROPOSED MODEL FOR CALL RATING BASED ON DATA 

EXTRACTION  

The basis for evaluating calls in the proposed model are two 
quantitative measures, which are used to determine the 
productivity of agents and the quality of the service they 
provide to the customer. One of the measures is Average 
Handling Time (AHT), denoted as 𝑡௔௛௧ for further reference.  

AHT is considered as the average time it takes an agent 
to process a call [13]. Another measure is First Call 
Resolution (FCR), which measures how many calls are 
resolved in the first contact without the need for further 
follow-up or a second call. 𝑡௔௛௧ is a quantitative measure 
and is much easier to measure than the FCR rate. 
Calculating the first call resolution rate requires the use of 
advanced data analysis techniques and tools. According to 
[7], these two are the main metrics for agent performance 
and the quality of the provided service.  

A. Average Handling Time 

AHT is used to evaluate the efficiency of the agent and 
the contact center in general. It can be an effective metric 
for establishing reference points that the contact center 
should build, and creating goals to trend for [13]. Since the 
duration of the conversation between the customer and the 
agent is considered as a cost, which should be minimized, 
each company individually sets a target value for 𝑡௔௛௧. 

Let 𝑖, ሺ𝑖 ൌ 1,2,3, … ,𝑛ሻ denotes the agent that solves 
𝑗, ሺ𝑗 ൌ 1,2,3, … ,𝑚ሻ calls. If after the end of the 
conversation with the customer, the agent has no longer any 
obligations regarding the given call, then 𝑡௔௛௧ is equal to the 
average call service time: 
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𝑡௔௛௧ ൌ 𝑡௦ (1) 
However, the situation in practice is often the opposite, 

which could be described as follows. In the case of equality 
(1), it would mean that the call and all related obligations 
terminate at the same time, and that the agent is ready for 
the next call immediately after the end of the call. This 
means that the agent has the skill to quickly describe the 
problem, since every interaction between the customer and 
the agent is transcribed. Accordingly, the agent knows well 
the work in the system, or forwarding the problem to other 
departments, which will be coordinated by the agent. In 
order to consider the time spent talking to the customer and 
the time the agent spends on completing the job, the call 
handling time is expressed as: 

𝑡௔௛௧೔ೕ ൌ 𝑡௖೔ೕ ൅ 𝑡௦೔ೕ (2) 

where: 
  𝑡௖೔ೕ െ is the time required to close the call after being 

interrupted by the customer; 
 𝑡௦೔ೕ – is the service time, or the actual time of the 

conversation with the customer. 
 
Therefore, the AHT call rate is expressed as: 

𝐴𝐻𝑇 ൌ
1
𝑛௜
෍𝑡௔௛௧೔ೕ

௡೔

௝ୀଵ

 
 
(3) 

 
The call handling time depends on several values: 

 Call type 𝑃𝑅௣ - more complex problems require a longer 
solution time compared to simpler problems; 

  Number of customer/user questions the agent answers 
during the conversation - some users tend to ask more 
questions, therefore requires agent to spend more time 
talking; 

 The level of knowledge and system skills of the agent - 
the more knowledge the agent has about systems and 
services, the faster he can provide answers to user 
inquiries. A more experienced agent with a lot of 
knowledge can immediately answer the customer's 
question. 

 Communication skills of the agent - the better the agent 
is able to facilitate and successfully conduct the 
conversation, the shorter call is expected. 

 Considering these values, the proposed method for call 
rating will take both the performance and personal 
characteristics of the agent, since the 𝑡௔௛௧ combines call 
types, system skills, level and quality of knowledge, and 
communication skills of the agent.  

B. First Call Resolution 

A call that is resolved in the customer's first contact with 
the contact center and does not require an additional call is 
called the resolution of the first call. The percentage of such 
calls for one agent represents the FCR rate [14]. It is a 
measure that helps to prevent abuse of the call handling time 
measure, because the goal is not only to solve the call in the 
shortest possible time, but also the quality of the call 
resolution. Therefore, combining these two measures 
indicates efficient and effective call resolution. Efficient 
because it tries to shorten the service time, as well as the 

call handling time, and it is effective that the call is resolved 
in the first contact and that the customer is satisfied with the 
service provided. From the customer's perspective, the call 
resolution is focused from "how quickly the case was 
resolved" to "how well" the call was handled. With this 
understanding, FCR has a major influence on the level of 
customer satisfaction. Customer dissatisfaction grows 
exponentially with each bad experience and often results in 
a lost customer [15]. The authors in the paper [16] state that 
no KPI (Key Performance Indicator) has a greater impact 
on customer satisfaction than the resolution of the first call.  
Increasing satisfaction with fewer calls from the same 
customer results in lower operating costs. After all, the 
reduced risk that the user may switch to a more competitive 
company reduces the risk of income. When employees 
work with happy customers, they are more satisfied with 
their work and are motivated to provide better quality 
service. If an agent has to deal with repeated calls from 
frustrated customers, agent morale and service quality 
decrease. 

To determine the resolution rate of the first call, we 
introduce the value  𝐼௝ , 𝑗 ൌ 1,2 …𝑚 for each call 𝑗 as: 

𝐼௝ ൌ ൜
1 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑠𝑜𝑙𝑣𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑐𝑜𝑛𝑡𝑎𝑐𝑡
0 𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑐𝑎𝑙𝑙𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑝𝑟𝑜𝑏𝑙𝑒𝑚ൠ (4) 

 
After that, the FCR call rate is calculated as the 

percentage of calls that were resolved in the first contact in 
relation to the total number of inbound calls.  

𝐹𝐶𝑅 ൌ
1
𝑛
෍𝐼௝ ∙ 100% 

 

(5) 

The FCR rate can be calculated for each individual agent 
or for the entire service system. As we can see, this measure 
did not specify the period between reconnections. The 
callback evaluation is related to each individual customer. 
The value of 𝐼௝ can also be defined at the company level. 
For this paper and the data set used, an assumption was 
made, as in the papers [17], [18] and [19]: if the customer 
calls within 24 hours after the previous call, and it is the 
same type of call 𝑃𝑅ூ, it's considered as a call back. If the 
customer calls after more than 24 hours, it is considered as 
a new call. 

The consequent relationships between the rate AHT and 
FCR for agents could be reflected in the following [13]: 
 High AHT and high FCR - the agent provides quality, but 

takes a long time to serve the customer. For example, 
when the agent has little knowledge about the given 
problem, but in the end the user gets the desired answer, 
i.e., the problem is solved. 

 High AHT and low FCR - the agent does not provide 
quality and takes a long time to resolve the case. This is 
the case, for example, when the agent has limited 
knowledge but keeps the customer waiting for a long 
time without providing the correct answer at the end. This 
is a worst-case call for a single contact center. It creates 
high operating costs and customer dissatisfaction. 

 Low AHT and high FCR - the agent processes the call 
quickly and efficiently. This is the case when the agent 
knows the answer or can quickly search internally in the 
system, because he has the experience to get the 
necessary answer. All call centers want this situation, 
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because it results in a higher number of received calls and 
a decrease in waiting time for the customer, which results 
in an increase in QoS.  

C. Proposed Call Rating Scale 

The call rating value (𝑂௣) (7) is get by combining five 
parameters, namely:  
 Type of reported problem (𝑃𝑅௣ሻ,  
 Observed working day (𝑑 ൌ 1,2, … ,365ሻ,  
 Total average call handling time (tୟ୦୲೏തതതതതതሻ, 
 Observed working day (𝑑 ൌ 1,2, … ,365ሻ,  
 Handling time of each individual call of the agent 

(𝑡௔௛௧௜௝ሻ,  

 Minimum service time 𝑡௠௜௡, 
 Indicator variables (𝐼௝ሻ. 

 
The call type 𝑃𝑅௣ (where 𝑝 ൌ 1,2,3, … , 𝑘ሻ is the type of 

problem reported by the customer, i.e., the reason for his 
call. It can be a report of a technical problem, a financial 
problem, an inquiry about new services, or something else. 
Types of problems are defined by the call center. In the 
evaluation process, we assume all problems do not have the 
same serving time, as in [17], [18] and [19]. Therefore, the 
call handling time is different for different types of 
problems. For example, technical calls require a longer 
service time compared to short information-type calls, 
which can last up to a few seconds. It is assumed that the 
arrival of service requests is exponentially distributed, 
which implies that the arrivals are mutually independent 
and do not influence each other. 

When evaluating calls, it is very important to consider 
working days separately because the intensity of call 
arrivals is not the same during the working week. Some 
days are significantly busier than others. Therefore, in our 
method, we add the day of observation to each parameter 
𝑑 ൌ 1,2, … ,365. 

The total average call handling time ሺtୟ୦୲೏
തതതതതതതതሻ is the 

average time required for all agents to process a call on the 
observed day. The value (𝑡௔௛௧೏തതതതതതሻ can be set as a desired value 
within the contact center, determined by the company's 
management. This is most often done by taking the value 
for which it is verified that the observed problem can be 
solved in that period with the ideal conversation with the 
customer. In this research, the total value (tୟ୦୲೏തതതതതതሻ is obtained 
as the ratio of the average value of the handling time of all 
agents in the observed working day and the total number of 
calls that they all had together. In this way, the agent is 
evaluated as part of the team he works with, and together 
they influence the individual call evaluations of that 
working day.  

𝑡௔௛௧೏തതതതതത ൌ
1
N
෍𝑡௔௛௧௜௝

௠
௡

௜ୀଵ
୨ୀଵ

 

 
(6) 

where 𝑡௔௛௧௜௝ is handling time of each individual call of the 

agent and calculated by equation (2). 
The limiting factor in our method is the minimum service 

time ( 𝑡௠௜௡ሻ. That is the minimum time for which any 
problem can be solved. The 𝑡௠௜௡ variable was introduced to 

prevent agent hang-ups, since some agents (especially new 
hires), in case they have a large volume of calls and cannot 
coordinate their management, hang up the call to the user 
before the call is finished [20]. The 𝑡௠௜௡ size prevents 
agents from manipulating call handling time 𝑡௔௛௧௜௝. 

Indicator variables (𝐼௝ሻ show whether the call was 
resolved in the first contact and is calculated according to 
the equation (4). This variable is the limiting factor for both 
𝑡௠௜௡ and 𝑡௔௛௧௜௝ because the agents will try to solve the call 

in the first contact but satisfying the other criteria. 
 By combining the equations (2), (4) and (6) we get the 

final equation (7) for the rating scale in the interval from 1 
to 5. 
 

𝑂௣ ൌ

⎩
⎪⎪
⎨

⎪⎪
⎧
𝑡௔௛௧௜௝ ൏ 𝑡௠௜௡                               1

𝑡௔௛௧௜௝ ൒ tୟ௛௧೏ 
തതതതതതത ⋀  𝐼௞ ൌ 0           2

𝑡௔௛௧௜௝ ൏ tୟ௛௧೏തതതതതത ⋀ 𝐼௞ ൌ 0            3

𝑡௔௛௧௜௝ ൒ 𝑡௔௛௧೏തതതതതത ⋀ 𝐼௞ ൌ 1             4

𝑡௠௜௡ ൑ 𝑡௔௛௧௜௝ ൑ tୟ୦୲೏തതതതതത ⋀ 𝐼௞ ൌ 1 5 ⎭
⎪⎪
⎬

⎪⎪
⎫

 

 
 
 

(7) 

 
With this method, time-continuous variables, such as call 

handling time, are mapped into a discrete space suitable for 
classification algorithms, such as KNN (K-Nearest 
Neighbor), logistic regression, SVM (Support Vector 
Machine). Discrete call ratings create conditions for 
intelligent call routing based on machine learning methods, 
which is in the research phase. 

According to the proposed evaluation model, the 
analyzed contact center has opportunities for improvement 
in terms of key business parameters of the contact center, 
considering the parameters covered by this work. This way 
of evaluating calls has several effects for all actors in the 
contact center: users, agents, and the system in general (Fig. 
1.). This evaluation method improves the FCR rate and 
shortens the service time, which are two of the main factors 
in customer satisfaction. Customers expect quick 
resolutions to problems because they don’t enjoy reaching 
out to agent multiple times for the same queries. A low FCR 
rate means fewer callbacks for agents, and shorter service 
time directly affects shorter call handling time. All these 
parameters affect lower operational costs that are directly 
related to the KPI of the contact center. 

Created call ratings are the basis for objective 
measurement of agent productivity. Objectively measuring 
the agent's productivity is a real challenge, since the real 
value of the work done by the agent is actually the 
information it has given to the user.  

D. Data Collection 

For this research, operational data of the bank's contact 
center were used, collected during twelve months of one 
year, at the level of individual phone calls. The database 
consists of 444,448 phone calls, with a complete history of 
call movement through the contact center. Only calls in 
which the user spoke to an agent were taken into account 
for rating the calls in the data set used, a total of 154, 441 
calls. 
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Fig. 1. Influence of the call rating on individual actors of 

the service system. 
 

IV. RESULT AND DISCUSSION 
 

All calls with a service time less than 25 seconds were 
rated with the worst rating of 1. In consultation with the 
management of the company that owns this data, it was 
concluded that in a given contact center there was a 
tendency for agents to terminate calls in order to have better 
handling times. After discovering that problem, they were 
able to reduce short calls with call control, which can be 
seen in Fig. 2. A service time less than 25 seconds is not 
enough to provide service or solve any of the problems. 
This means that on this data set it will be 𝑡௠௜௡= 25 seconds. 
Fig. 2 shows how much the call score proposed in this paper 
can reveal hidden behaviors in the system. It is sufficient 
for the company to adopt 𝑡௠௜௡, which it does not accept as 
sufficient service time, and to check which agents belong to 
that group. Every call center draws its own baseline that 
measures the overall performance objectively according to 
the ultimate call center objectives and strategies [21]. The 
schedule of calls by all grades on a monthly basis is shown 
in Fig. 3.  

 

 
Fig. 2. Monthly display of the volume of short calls - 

rating 1. 
 

Fig. 3. proves that the agent's productivity can be 
considered in this way, e.g., it is possible to look for a 
reason for the sharp increase in calls rated 2 and 3 in the 
tenth month. This means that agents started handling calls 

with longer handling times by failing to resolve the call on 
first contact. A more detailed analysis of the data set, 
applying traditional methods of contact center analysis, 
while observing the individual calls of each agent by day 
and month, shows that in the eighth month there was a 
change of staff in the contact center. Some agents left the 
workplace, and new ones with less work experience came. 

 
Fig. 3. Monthly presentation of the volume of calls 

according to assigned grades. 
 

Objective evaluations show that this is a good measure 
for assessing the capabilities of the contact center as a 
whole, as well as the impact of staff turnover on service 
performance.  

This evaluation method enables the comparison of agents 
according to the method of call performance. As we can see 
in Fig. 4. and Fig. 5., the agent (each agent is individually 
marked with code 𝐴𝑛,𝑛 ൌ ሺ1,2,3 … 24ሻ with the highest 
call volume does not mean that he is the best in terms of the 
parameters included in 𝑂௣. For example, agent A22 has the 
highest call volume, but not 5-rated calls.  

 

 
Fig. 4. Total number of calls in the 10th month per agent. 

 
On the other hand, from Fig. 6., we can see the proportion 

of callbacks during the 10th month. These are calls rated 2 
and 3. We can see that there were a total of 2418 callbacks 
in one month. In this way, companies can set goals for 
reducing callbacks in the following month, for example, by 
30%. For example, if we compare, agent A5, who has the 
most calls during the 10th month and is only third in terms 
of the volume of calls rated 2 and 3, this means that the 
success of his calls rated 4 and 5 is very high and this agent 
has quite high-quality call performance. 
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Fig. 5. Total number of calls rated 5 in the 10th month per 

agent. 
 

 
Fig. 6. Total number of calls rated with 2 and 3 in the 10th 

month per agent. 
 

If a consequential connection is made between call 
handling time and first contact call resolution, inspired by 
[13], then the following conclusions are reached: 
 Shorter call handling time (𝑡௔௛௧௜௝) and resolved the call 

in the first contact - the agent processes the call quickly 
and efficiently. Such agents have absolute control over 
the conversation with the user, as well as the knowledge 
necessary to resolve the call in a quality way and so that 
the user no longer calls the contact center about the same. 
All call centers are interested in this situation, because it 
results in a higher number of received calls, reduced 
waiting time for the user, a higher FCR rate, which 
ultimately affects the increase of QoS [15], [16].  

 Longer call handling time (𝑡௔௛௧௜௝) and resolved the call 

in the first contact - the agent provides quality, but takes 
a long time to serve the customer. This outcome may be 
a consequence of the communication skills of the agent 
(asking the right questions that lead to a faster solution to 
the problem), his personal qualities in terms of directness 
and dexterity. This situation can also mean a lack of 
knowledge for a given problem, but also navigating the 
system to obtain the necessary knowledge, the ability to 
keep the customer patient on hold and, in the end, to 
provide a service that means a complete solution to the 
customer's problem. In short, it can be said that the agent 
effectively solves the problem from the QoS point of 
view, but the solution is not efficient from the point of 
view of operational costs of the contact center, since the 

service time is actually an unavoidable cost that is tried 
to be minimized with every interaction, which has been 
repeatedly emphasized. 

 
 Shorter call handling time (𝑡௔௛௧௜௝) and an unresolved call 

in the first contact – the agent has a shorter conversation 
time, but does not resolve the call in the first contact. This 
means that the agent takes care of the service time, but in 
such situations gives superficial information about the 
customer's problem, which results in the customer calling 
the contact center again for the same problem, thus 
impairing the objective Quality of Experience (QoE). 
This is an unacceptable case of calls for one contact 
center, because it creates high operating costs, 
unnecessary repeated calls, and user dissatisfaction.  

 Longer call handling time (𝑡௔௛௧௜௝) and an unresolved call 

in the first contact - the agent does not provide quality 
and takes a long time to solve the case. This means that 
the agent has limited knowledge, unnecessarily keeping 
the customer on hold for a long time without providing 
the correct answer to the query.  

 
Since the given rating can only be created 24 hours after 

the call (because of the variable 𝐼௝), to create a rating call 
and to update the database, which stores that rating, is done 
at the end of the working day, as an offline process during 
the period when the contact center is not working. This 
significantly reduces the overall load on the system. The 
system monitors the call data and determines whether the 
call was successful or not, assigns a rating in the interval 
from 1 to 5. This significantly reduces the load on the 
system. 

V. CONCLUSION AND FUTURE WORK 

In this paper, an evaluation method for creating call 
ratings in a completely objective way is proposed. The 
proposed method is the basis for further call routing. From 
the customer's point of view, this method aims to shorten 
the service time and solve the problem in the first contact. 
Agents are evaluated objectively without subjective bias, 
taking care of the work team. The advantage of this service 
system is in the metrics used to obtain a given rating, which 
are key KPI indicators of successful contact center 
operations. 

This way of evaluating calls is the basis of the framework 
for measuring the productivity of agents. A call is a 
combination of two sides, the customer and the agent. 
Based on the rating, the call can be classified, including the 
characteristics of the call and the interaction with the agent. 
It is suitable for the application of machine learning 
classification methods. On the other hand, the advantage of 
this call evaluation is that it can be the basis for creating a 
customer profile, so the customer will be directed to those 
agents who can achieve the minimum conversation time 
while best meeting the customer's requirements. 

For future research, we suggest creating a new call 
routing model, which will contain introduced call rating 
parameters, because the discrete evaluation combines 
several different parameters that take on specific values. 
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Such call routing can be based on the principles of artificial 
intelligence. It would be interesting to compare call routing 
using machine learning versus traditional call routing 
methods. Also, we will try to compare the call evaluation 
presented in this research, with the evaluation that would be 
carried out by supervisors on the same calls, including 
experiments on such larger data samples. We are aware that 
manual commenting is quite demanding, from an 
organizational and economic point of view. This would 
really show the true effectiveness of this objective data 
extraction on call outcome. 
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