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- Kappel, Maamar, & Motahari-Nezhad

- Salehie, & Tahvildari

- Work load

- Klein, Maggio, Arzén, & Hernandez

- Chen, & Bahsoon

- D'Ippolito, Braberman, Kramer, Magee, Sykes, & Uchitel
- Ramirez, Jensen, & Cheng

- Jamshidi, Camara, Schmerl, Kédestner, & Garlan
9- Barrett, Howley, & Duggan

10- Dutreilh etal

11- Lorido-Botran, Miguel-Alonso, & Lozano

12- Arabnejad, Pahl, Jamshidi, & Estrada

13- Amoui, Salehie, Mirarab, & Tahvildari,

14- Moustafa, & Zhang
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1- Exploration Rate

2-Rate Exploitation

3- Policy based Reinforcment Learning
4- Sutton, McAllester, Singh, & Mansour
5- Nachum, Norouzi, Xu, & Schuurmans
6- Sutton, & Barto

7- Value-based RL
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- Value Function as Lookup Table.

- Moustafa, A., & Zhang

- Coarse-grained

- Fine-grained

- Value function Approximation.

- Exploration — Exploitation Dilemma.
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- E-Greedy

- Non-stationary

- Monitor-Analys-Planning-Execute-Knowleage.
- SelfAdaptive Systems

- Iglesia, & Weyns

- De Lemos etal

- Kephart, & Chess

- Sensors

- Effectors
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1- Sutton, McAllester, Singh, & Mansour,
2- Nachum, Norouzi, Xu, & Schuurmans
3- Markov decision process.

4- Reward function
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1- Actor-Critic.

2- Proxcimal Policy Optimization

3- Schulman, Wolski, Dhariwal Radford, & Klimov
4- Clipping
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1- Dimmer value
2- Reward Function.
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Abstract

Nowadays due to the more customer-oriented era and increasing competition and
advancing technologies, direct marketing becoming one of the most commonly-
used marketing approaches worldwide. Many businesses, such as banks, apply
direct marketing methods to reach more positive responses from their customers to
minimize the campaigning cost and maximize the return on investment. To achieve
this goal, banking and finance have to determine the target customer group to
promote the bank product and services for them. It means that they need to know
their customer attitude and characteristic individually to predict their needs and
their reactions to product promotion. A huge amount of customer data has been
stored in bank databases. This data as a rich resource can be analyzed to determine
the most appropriate product to offer to each customer through the most effective
channel. Since manually analyzing this data is not effortlessly feasible, this task
should be executed automatically.

In this work, a predictive model which is appropriate for bank product offerings
was designed and built, which firstly classifies the customers to decide if they are
interested in the product offering, and then clusters them for product and channel
suggestions.

This article combines data mining models with practical problems of the banking
industry, and establishes a bank predictive response model and customer targeting,
through Random Forest, Naive Bayes, and Neural network machine learning
algorithms to classify customers and proposes corresponding suggestions for bank
marketing based on the best classification in terms of accuracy and sensitivity of
the result. The extracted classification rules and patterns can effectively help banks
to divide customer groups with K-means clustering and take targeted measures to
improve marketing efficiency.

Keywords: Customer Behavior, Data-driven Decision Making, Direct Marketing,
Machine learning, Deep learning
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1- Introduction

Launching a successful marketing campaign
in a very competitive market segment, such as
retail banking, is undoubtedly a challenging
issue. Customers> attention to the movements in
such market conditions is less and less effective,
as customers are constantly exposed to different
kinds of advertisements, and learned to ignore
them. One of the solutions, that is increasingly
becoming popular in recent years, is personalized,
direct marketing (Gordan,Sabbagh-Yazdi, Ismail,
Ghaedi, Carroll, McCrum, & Samali, 2022).
This kind of marketing allows customizing
the product to align with customer needs and
wants, consequently, it leads to increasing
campaign efficiency and reducing costs (losifidis,
Papadopoulos, Rosenhahn, & Ntoutsi, 2023). many
businesses such as banks apply direct marketing
methods to implement acquisition, retention, and
expansion. By these, customer response might be
the purchase of banking products or acquisition
of customer information and it means the client
is a customer and eventually becomes a promoter
of the bank and a loyal customer (Duman, 2023).
The bank’s obtain in direct marketing is usually
related to worldwide reach, reduced cost, and
better customer relationship management (CRM)
(Kolarovszki, Tengler, & Majermdakova, 2016.,
Bahari, & Elayidom, 2015). Furthermore, in the
competitive environment, Banks are faced with
the challenge of continually rising their direct
marketing campaign cost and high investment
cost on new products and services with decreasing
response rates from customers (Miguéis, Camanho,
& Borges, 2017).

To the aim of reducing the campaigning cost and
maximizing the return rate in direct marketing,
we need to target beneficial customers who are
more likely respondents to our products with a
high probability of purchasing our product and
services in the future. Based on historical data,
Customer> past purchasing behavior show their
loyalty. customers are loyal, if they purchase
more in their lifetime, buy products recently, and
spend more money during their lifetime.
Understanding the interests of each customer and
making the relationship between the customer
and the companies easier is one of the most
essential issues in marketing strategies. Due to the
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competitive market environment, advancement in
technology, and changing behavior of customers,
recognizing consumers who are more probable to
respond to product offers will be a difficult task,
while the appropriate product should be offered
for each customer with the most effective channel.
Therefore, to achieve this goal, firms need to
understand the buying behavior of each customer
in the field of individual customized products and
channels.

Due to extracting these patterns and knowledge,
a huge amount of customer data should be
analyzed through the knowledge discovery in the
database process. Consequently, by using data
mining techniques for customer segmentation and
building a predictive model we can recommend
the right products to the right customers and
provide individual marketing decisions for each
customer (Almana, Aksoy, & Alzahrani, 2014).
Therefore, customers receive products according
to their requirements via more appropriate
channels. Consequently, they will be satisfied
and purchase more on time and finally, they
will be loyal customers. On the other hand,
firms spend the low cost for customer acquisition
and retention and reach profitability. Machine
learning algorithms used in direct marketing can
be applied for recognizing our profitable clients
(Khalili-Damghani, Abdi, & Abolmakarem, 2018).
Various data mining techniques can be applied
for effective customer segmentation and target
selection marketing (Singoei, & Wang, 2013). In
this work, the problem can be described as follows:
As direct marketing activities are costly and
customers> positive response rate is decreasing
these days, we should be able to predict our
customer response behavior and send our
promotions to our selected and valuable customers
with a high probability of product purchasing.
Since accurate measurement or prediction of
targeted and valuable customers is crucial for
successful customer selection, Therefore, the
segmentation of customers based on their customer
lifetime value (CLV) empowered the firms to
combat numerous problems such as decisions
associated with identifying, maintaining, and
acquiring customers. By implementing an
appropriate CLV model which uses accessible
historical data the companies will be empowered




to estimate valuable customers. An appropriate
CLV predictive performance is defined as a
quality prediction result that is stable although
it should be achieved among all applied datasets
with high accuracy. The RFM model is the most
common segmentation method that involves three
measures (recency, frequency, and monetary).
RFM is defined as customer segmentation based
on customer analysis (Khajvand, Zolfaghar,
Ashoori, & Alizadeh, 2011). It not only provides
information on customer’s purchasing patterns
but also current buying and the profit achieved.
A combination of the RFM analysis method
and data machine learning techniques provides
useful information, knowledge, and purchase
behavior patterns for existing and new customers.
By applying the extracted knowledge, it will be
expected that the right product will be offered
through an appropriate channel based on the
customer’s characteristics.

The main purpose of this study is to design and
build appropriate data-driven decision-making
for banking products and channels to predict
our customer response behavior based on their
previous purchase history and use the extracted
information in the next marketing campaign to
lunch a more efficient and effective marketing
campaign.

This paper is designed as follows. Section 2
summarizes the related work of our research.
Section 3 describes the methods that are proposed
to solve our problem. Section 4 presents the results
of the experiments. In the end, section 5 includes
the conclusion.

2- Literature review

Clustering and classification methods of machine
learning are widely used in different industrial
areas. Prediction of power performance in power
plants, forecasts of wind conditions to get optimal
performance from wind power, and retaining
existing customers in a telecom company are
some of the examples in different areas that
researchers work on to predict unknowns using
machine learning techniques (Almana, etal,
2014., Nachev, & Hogan, 2014., Ozkan, 2014).
Especially, in customer relationship management
(CRM), clustering and classifying datasets using
customer characteristics with respect to the
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related campaign is used to increase profit and
enhance return of investment (ROI) (Ngai, Xiu, &
Chau, 2009). Delivering “the right product to the
right customer at the right time” with multiple
product campaigns, multiple communication
channels and multiple time periods is one of the
biggest issues in bank direct marketing (Cohen,
2004). The solution of Cohen in his paper is
based on satisfying global maximization while
increasing return rate of proposed campaign. The
first enhancement accomplished with this study
is twice as much profit than previous solutions.
Second improvement is that extracted information
from campaigns can be applied for the future
ones to increase ROI. This work of Cohen does
not include data mining; however, it proposes
new opinions about the subject (Cohen, 2004.,
Chiu, 2002), identify the model for predicting the
clients’ shopping behavior and also, describes
Genetic algorithm, based on the approach of
the increased adjustment process. The following
sections present the comparison of the two
models, where GA-CBR shows better performance
compared to the regression model.

Research is data mining implementation in order
to discover laws and making of management
decisions in a big data stream. The first part of
this paper presents short view of the decision tree,
neural networks, and the support vector machine.
The following sections present the DPP (data
pre-processing) analysis in order to identify its
importance for the accuracy of the projection. In
the end, the influence of various DPP techniques
is considered as regards the performance of the
decisiontree,aswellasofneuralnetworksand ofthe
support vector machines (Crone, S. F., Lessmann,
S., & Stahlbock, 2006). Research proposes the
application of the method of calibration, which
is here called likelihood-mapping approach.
Algorithms used in the research are scaling
algorithm and likelihood-mapping algorithm.
Two types of mapping are identified: linear and
nonlinear likelihood. After completion of the study
the likelihood-mapping approach was defined as
being among the best algorithms and its use is
recommended in everyday business operations
(Coussement, K., & Buckinx, 2011). The aim of
the (Chun, 2012) research is to provide clients
response in the direct marketing campaign.
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Different methods are considered for assessing
clients’ response and necessary requirements
for the existence of responses are discussed. The
method of maximum likelihood is applied, as well
as Chi-square method and method of nonlinear
regression The efficiency of the three methods in
the Monte-Carlo simulation is assessed. Finally,
the results obtained show that the most precise
method for assessment of a client’s response is
the method of maximum likelihood. (Duman,
2023) recommends an innovative, time series-
based method of conducting personalized credit
product marketing campaigns designed for each
of customer. The encouraging results lead to
extracting important patterns from customers
historical transaction data and predicting credit
product buying likelihood.

(Aeron, Kumar, & Janakiraman, 2010) discover
applications of data mining techniques for
predicting CLV and its factors are studied. Some
data mining techniques such as logistic regression,
decision trees, artificial neural networks, genetic
algorithms, fuzzy logic, and support vector
machines are analyzed. finally, a case study is
considered to predict a few CLV parameters for a
direct marketing campaign.

3- Method

The main focus of this work is based on gathering
secondary data. Internal secondary data were
gathered from SamanBank>sdatabase. Essentially,
customer data were gathered from Saman Bankss
databases for building a predictive model. Saman
Bank has about 3,000,000 customers in total and
their information is stored in the bank database.
6807 instance was randomly selected through
the IT section. Fach entry in the dataset shows
a customer with several characteristics and
attribute descriptions.

Customer historical purchase data and customer
transaction data include such information as a
unique ID for each customer, type of accounts
(Long termed investment deposit accounts,
Short termed investment deposit account, saving
account, Current account) that the customer has

w9958 (Il Lisjgol duswdo sole doliliad
— A oo enaeale famileS)Liel |

in the bank, number of accounts, the date that
customer opens an account, the date that customer
close an account, type of services that the customer
takes (SMS, EMS, ISS, Telephone- Bank), number
of services and start date of service. the number
of transactions for each account, date of each
transaction for each account, type of transaction
(Debit or Credit) and amount of money that the
customer put in the bank, amount of money
that the customer draws from the bank, type of
communication channels that customer is used
(call center, SMS).

Proposed model

Models are established in order to forecast the
business path so that the managers can make
more savvy determinations. Stability is one of the
most factors that must be considered when a model
is developed. A stable model can predict even the
data which is not yet available. The first phases
for developing models for prediction are the same
and it does not depend on the data mining method.
The data entered into the model must be classified
into three sets of training, test, and assessment
data. Since each set of data is used for a specific
goal, they must not have any common data
records.

The available data of the business are formulated
into the model and the model uses it to forecast
the future of that business. This is the way the
model is trained. In model training, the patterns
are identified in order to estimate the future.
Then the test set of data improves the model by
restricting the model to remember the training set
of data so that the model can be generally used
for any type of data in the future. These two sets
of data must be distinct with no common records.
The assessment set of data analyzes whether the
model is still accurate if used for the external
data which is not in the model data set. This set
of data which is also known as the score set is
not categorized and is separate from the data sets
used in the model. You cannot predict the results
of applying the model to the assessment data set.

When the model is
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Figure (1): Prediction Model Process

developed, it is used for a set of assessment data and the re-
.sults are used to predict the future and make better decisions
This hybrid proposed model (Figure 1) consists
of three phases, which are classified as the first
phase and clustering as the second phase, and
finally profit/cost analysis as the third phase. In
the classification phase, different classification
models such as Random Forest (Gupta, A., &
Gupta, G. 2019), Naive Bayes (Karim, & Rahman,
2013), and Neural network (Kaefer, Heilman,
& Ramenofsky, 2005) were applied to predict
whether a customer will buy a product or not.
Then different classification models evaluate in
terms of accuracy and sensitivity.
In the prediction phase, if the response of the
new customer was predicted to be no, it was
decided that the customer didn’t buy any product.
Therefore, who was not offered any product.
However, if the response of a new customer was
predicted to be yes, it would be decided that the
product would be bought. In the second phase,
prediction continues with which product should
be offered through which kind of channel. To this
aim, the K-means clustering technique (Anitha, &
Patil, 2022) was conducted only on “yes” response
instances. In order to make it possible to evaluate
the models by using the partitioning method 70%

of the data was randomly selected as a training
set and the remaining 30% was considered as
the test set. A training set was used to build the
model and then the test set was used to evaluate
the accuracy of the models. Moreover, All the
modeling and analysis were done using IBM 5P55
Modeler Program.

In the continuation of this process, different
clusters’ accuracy is measured by silhouette
values, and finally in the third phase by using
profit/cost analysis calculates and compares the
amount of cost and profits of each cluster.
Banking product and channel predicting

Here we suggest a combined algorithm consisting
of two steps of classification and clustering
(Zaharia, 2016). Using various methods of
classification such as Random Forest, Naive
Bayes, and Neural Network, the model predicts if
a customer will buy a product or service in the
future. Then, the product or service will not be
presented to the customer if the model predicts
that the customer will not buy it. On the other
hand, if it is predicted that the customer will buy
the product or service, it is predicted through the
K-means method of clustering which product is
suitable to be offered to the customer and how it
can be sold.
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Banking product and channel profit/cost analysis
Profit/cost analysis is a way to find out how
changes in variable and fixed costs affect a
firm’s profit. Banks can use profit/cost analysis
to see how units with different costs can be more
profitable. In other words, which unit with a
lower cost can cause more profit. Also, Profit/cost
analysis can be conducted in order to measure the
effect of applying an appropriate response model
on total marketing cost decreasing.

profit/cost ratio is a critical factor for bank product
marketing. Finding customers that will accept the
promotion is not the only important factor, but
maximizing profit and minimizing the cost of
promotion is also significant for banks. Therefore,
we perform analysis on profit and cost constraints
on our model-based method with Neural Network
prediction and K-means clustering.

4- Experimental results

According to table 4.4, the result of the confusion
matrix for each of Random Forest, Naive Bayes,
and Neural Network has been calculated. Based on
the result obtained, the Neural Network algorithm
has the best performance in terms of accuracy in
the test data set among the results of the other
models Random Forest model had the best function
in second place with a slight difference after the

Neural Network model. Furthermore, although
the performance of the Neural Network is slightly
weaker than the Random Forest model in terms of
sensitivity rate, but overall other indicators have
better results.

Consequently, Neural Network has been chosen
as the best model in these various prediction
models. In Other words, Table 1 shows that
Neural Network has better average results than
other model predictions such as Random Forest
and Naive Bayes models. Further, based on the
evaluation of prediction models, this model had
the best average result.

The second phase of the bank product and channel
predictive model has been defined as a clustering
task. In this stage, the predictive model continues
by predicting the most appropriate product and
channel for offering to each of customer based on
their attitude and RFM features.

To this aim according to the three types of
products and channels that have been considered
in this work, all of the instances in the “Yes” class
are classified into nine categories of data based on
the product and channel.

In the following, the data in each of the nine
categories are classified by using the silhouette

Table (1): Results of Different Predictive Model Evaluation

Model Data Set | Precision Negative Specificity Sensitivity Accuracy
Predictive
Value

Random Forest Train 0.44 0.49 0.55 0.7 0.69
Data

Test Data 0.49 0.45 0.43 0.75 0.70

Naive Bayes Train 0.64 0.67 0.52 0.71 0.65
Data

Test Data 0.72 0.44 0.48 0.73 0.69

Neural Train 0.68 0.71 0.6 0.72 0.72
Network Data

Test Data 0.80 0.75 0.57 0.67 0.8
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The coefficient in the auto-clustering function
works based on the K-means algorithm.

The result of applying the Random Forest model
for identifying the most optimal K-means
clustering model which consists of the best
number of the cluster for each of the models
based on the silhouette coefficients and the most
important variable in terms of predictability for
nine categories of product-channel were gathered
in Table 2.

The result of applying the Naive Bayes model for
identifying the most optimal K-means clustering
model based on the silhouette coefficients and the
most important variable in terms of predictability
for nine categories of product-channel were
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gathered in Table 3.

Finally, The result of applying the Neural Network
model for identifying the number of the cluster
for each of the models based on the silhouette
coefficients for nine categories of product-channel
was gathered in Table 4.

According to Table 2 - Table 4, several
classification methods are applied to the data
set and then clustering methods with a different
number of clusters are applied. Best results are
obtained with Neural Network, Naive Bayes, and
Random Forest, respectively. Neural Network
results are better than Naive Bayes. Compared to
the K-means clustering method, the average of
the silhouette coefficient increases as well as the

Table (2): Results of applying Random Forest for checking product-channel
Product Average of silhouette Number of Clusters
category Channel category coefficient

Current Account Branch 0.45 5
Call center 0.38 8

Mobile App 0.31 4

Deposit Account Branch 0.55 10
Call center 0.51 10

Mobile App 0.39 10

POS Loan Branch 0.45 9
Call center 0.52 3

Mobile App 0.36 10
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Table (3): Results of applying Naive Bayes for checking product-channel

Product category Average of silhouette Number of Clusters
Channel category coefficient

Current Account Branch 0.65 )
Call center 0.44 7
Mabile App 0.37 10
Deposit Account Branch 0.45 1
Call center 0.71 8
Mabile App 0.62 8
POS Loan Branch 0.65 9
Call center 0.7 8
Maobile App 0.47 10

accuracy with the Neural Network prediction
model. Also, we experiment with a different
number of the best cluster count for each prediction
model to find the best product channel. Based on
results, clustering with Neural Network prediction
results shows that with 0.88 silhouette coefficient
and 10 clusters, the best result of product-channel

is achieved.

Profit/cost analysis is a way to find out how
changes in variable and fixed costs affect a
firm’s profit. Banks can use profit/cost analysis
to see how units with different costs can be more
profitable. In other words, which unit with a

Table (4): Results of applying Neural Network for checking product-channel

Product category Average of silhouette Number of Clusters
Channel category coefficient

Current Account Branch 0.66 8
Call center 0.45 3
Mobile App 0.50 5)
Deposit Account Branch 0.78 10
Call center 0.75 8
Mobile App 0.58 5
POS Loan Branch 0.88 10
Call center 0.64 5)
Mobile App 0.51 38
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ower cost can cause more profit. Also, Profit/cost
analysis can be conducted in order to measure the
effect of applying an appropriate response model
on total marketing cost decreasing.

profit/cost ratio is a critical factor for bank
product marketing. Finding customers that will
accept the promotion is not the only important
factor, but maximizing profit and minimizing
cost of promotion are also significant for banks.
Therefore, we perform analysis on profit and
cost constraints on our model-based method
with Neural Network prediction and K-means
clustering.

The profit of each product and the cost of each
channel is shown in Table 5.

The highest silhouette coefficient which provides
the highest profit values is obtained in Table 5.
Therefore, the highest profit/cost rate is with 10
clusters. Note that Table 5. shows the results of
profit/cost analysis for the best product (POS
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Loan) and channel (Branch) extracted from
Neural Network prediction that is shown in Table
4. However, we get a 4.3 profit/cost rate with
840516 Rials profit of POS Loan product and
195520 Rials of Branch channel.

5- Conclusion

According to the main purpose of this research
by applying this predictive model most proper
products with suitable channels should be offered
to each customer in the next direct marketing
campaign. To this aim, for each new customer,
based on the superior Neural Network model, it
is decided whether to buy the offered product or
not. In the next step, based only on the positive
response the customer with a “yes” response will
experiment in each of the nine k-means models
to find the best cluster with the least distance
from the center of the cluster. Trough recognizing
the appropriate cluster related to each product-
channel category.

Table (5): Results of applying profit/cost analysis for best channel product results
Number of silhouette
Clutsters coefficient Profit (Rial) Cost (Rial) Profit/cost
1 0.66 805325 220365 3.65
2 0.45 752776 202584 3.7
3 0.50 780550 208856 3.73
4 0.64 798633 219504 3.63
5 0.81 832265 194218 4.28
6 0.73 815598 195887 4.16
7 0.45 740550 200740 3.68
8 0.64 812364 219550 3.70
9 0.51 775412 210607 3.68
10 0.88 840516 195520 4.30
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As a result, the best product offered via the most
effective channel with the highest probability of a
positive response will be conducted.

Moreover, for a “No” response it is assumed that
no product purchase will be made in the future, so
a product offer will not be made.

Consequently, by using this model we are expected
to achieve a higher response rate by optimizing
products and channels for each customer. It means
we will have a more effective direct marketing
campaign and eventually, marketing costs will
be reduced. Total the return on investment of the
company will be increased.

Now, discuss future research guidelines for
investigating the direct marketing process and
data analysis.

Investigators are encouraged to further test and
validate our findings in different cultural and
industrial contexts (e.g., finance, property, music,
and sport).

Future research could be investigating other
aspects of consumer purchase behavior, refining
this measure, and investigating the intermediate
stages of the direct marketing response, such as
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the opening and keeping rates of direct marketing
tools.

Studies that focus on how to apply data mining
techniques for direct marketing purposes for
acquiring new customers would complement our
study.

This model may be enhanced in the future by
adding new attributes related to the customer’s
behavior to interpret the customer’s behavior
more deeply.

Further studies can apply the proposed LRFMP
model as an extended model to the RFM concept.
This study focused on Random Forest, Naive Bayes,
and Neural Network techniques for building
predictive models. Applying other classification
algorithms and comparing their performances
are suggested for future studies.

The model can be tested on some datasets for a
longer period and various campaigns to explore
the effect of data in different seasons. examining
the possibilities of the different methods as a kind
of recommendation method would be interesting
when predicting customer behavior.
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value for the organization but are not included in
financial statements. Human capital includes the
competence, attitude and intellectual sharpness
of employees, among which competence indicates
the knowledge, skills, talents and proficiency of
employees, the attitude includes the value created
by the behavior of employees in the workplace,
which is influenced by motivation, behavior
and leadership. Intellectual sharpness includes
personal innovation, adaptability and the ability
to apply knowledge from one environment to
another. Human capital is not only composed of
the knowledge, skills, and capabilities possessed
by the people who use it, but also includes
their ability to create the aforementioned
resources. Communication capital is the value of
communication that the organization establishes
with different groups in the environment.
Relational capital is defined as intercompany
exchanges with customers, suppliers, competitors,
government suppliers, and unions. The main
subject of communication capital is the knowledge
available in marketing channels and relationships
with customers, and it is the main determining
factor in converting intellectual capital into
market value and, as a result, the organization’s
business performance. Structural capital includes
all non-human accumulations of knowledge
in an organization. It is defined as policies and
rules of companies. Structural capital can be
considered as the foundation of an organization.
Structural capital includes all non-human sources
of knowledge in the organization such as; The
recipient of databases, organizational charts,
executive instructions of processes, strategies,
plans. Social capital is property and credit that
results from social relationships. Having this
capital reduces costs, increases effectiveness and
optimizes things for the exploitation of other
capitals.

3- Research Methodology

The current research is functional in terms of
purpose and descriptive — survey research in
terms of method. According to the purpose of
the research, a descriptive mixed method was
adopted for participant selection. In this project,
although the quantitative method is done in the
first stage, the emphasis is on the second stage
and qualitative data. After quantitative data is
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collected and analyzed, some participants are
purposively selected and deep qualitative data
is extracted to be interpreted. This research is
useful as unexpected results have been obtained
from the first phase and certain participants
are taken into account. There are two stages
of sampling for this research, the first stage is
related to quantitative research and the second
stage is related to qualitative research. In the first
stage, a small sample was selected by probability
sampling and random sampling method. The
statistical population of the current research
in the first stage was selected among managers
of three kinds (high, middle and operational)
which were selected from active companies in the
Semnan industrial city, and due to the limited
statistical population of the current research to
435 companies, the following formula was used to
calculate the statistical sample size. A sample size
of 128 was obtained, and 175 questionnaires were
distributed, and finally 134 questionnaires were
found to be usable.

4- Conclusion

Financial metrics develop more short-term
thoughts as they are used for a reason. Since
these metrics are focused on past history and
performance, they tend to overlook intangible
assets such as employees’ abilities and customer’s
satisfaction. The current research investigated
the impact of intellectual and social capital on
the performance of companies, and according to
the nature of the research, a descriptive mixed
approach was used to select participants. In the
first stage of the research, using a quantitative
approach and structural part of the structural
equation modeling, the effect of the two variables
of intellectual capital and social capital on the
performance of companies was investigated. The
results displayed that intellectual capital has
a direct, positive and significant effect on the
performance of companies. Optimal performance
is achieved through the synergistic interaction of
three dimensions of intellectual capital: human,
structural, and relational. Therefore, in order for
an organization to be able to transform intellectual
capital into higher performance, it is necessary to
try to improve all three areas mentioned above.
Keywords: Intellectual Capital, Social Capital,
Employees’ Performance, Mixed Method.
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Abstract

1- Introduction

In today’s global economy, knowledge has become the most important substitute
for financial and physical capital. Managers, being aware of the role of intangible
resources in the organization, have come to the idea of achieving a competitive
advantage by creating and utilizing them, as a result, they need to know how the
constituents of these resources are collected in organizations and how a report can
be obtained. They need to ensure that investment in the said resources will bring
necessary efficiency, effectiveness and return of capital. The concept of social capital
as presented by various researches includes concepts such as trust, cooperation and
mutual cooperation, values and informal norms and aspects of social structure
among members of a group or a community that form a purposeful system which
lead them towards common benefits (Hosseinpour and Azar, 2011). The research
sets to investigate the effect of intellectual and social capital on the performance of
companies and to answer the basic question of whether or not intellectual and social
capital can have an effect on the performance of companies.

2- Theoretical Foundations

Intellectual capital is a human-oriented asset of the organization that creates
value through participation with the production resources of the organization.
Intellectual capital is the stock of knowledge that exists within an organization at
a particular point in time. It includes all knowledge-based resources that generate
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2- Theoretical Foundations

Striving for the effectiveness and empowerment
of employees indicates the progress of a company.
In today’s world, service providers are trying to
improve their performance in order to solve their
problems. Employees must acquire the necessary
skills in solving their problems to be effective.
The word productivity in the Persian dictionary
means profitability, usefulness and success.
Productivity requires continuous efforts to
adapt economic activities to constantly changing
conditions, as well as efforts to apply new theories
and methods. Productivity is a culture based idea;
itis a rational attitude to work and life, the purpose
of which is to make activities more intelligent in
order to achieve a better and superior life. One of
the most important goals in any company is to
improve the productivity of its human resources.
In present era, productivity is called a method, a
concept and an attitude about work and life.
Innovation is defined as a disrupter of the
existing order and economic balance to create
a new order and balance. Therefore, innovation
is a combination of the overall success of the
organization as a result of the efforts made to
renew, improve and apply different aspects of
innovation in the company. Quality can be related
to consumables items, how to do things and provide
service to customers, customer satisfaction with
products or services provided, satisfaction with
product design, etc. Product quality refers to how
well a product satisfies customer needs.
Customer satisfaction: Nowadays, it is not possible
to get customer satisfaction just by providing
high-quality service or product. In today’s
industrialized countries, two-way communication
with the customer is at the forefront of marketing
agenda of companies; the necessary costs shall be
appropriated and consumers’ satisfaction as well
as their loyalty are considered as investments.
3- Research methodology

This research is descriptive and correlational
in terms of purpose and is functional in terms
of data collection. The research participants
consisted of 130 employees of Saipa Company.
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Simple Random sampling was adopted. To test
the hypotheses, first the reliability and reliability
of the questionnaires were checked through
Cronbach’s alpha coefficient. The coefficient was
more than 0.7 for all variables.

4- Conclusion

The managers of Saipa Company should try
to hold specialized applied training courses to
improve the level of personnel’s ability in order to
empower the company. With the empowerment of
the company and its employees, paying attention
to the company’s brand will also be increased.
On the other hand, managers should try to
improve the level of productivity and develop
competitiveness by taking advantage of the
knowledge, experience and skills of experienced
specialists and experienced as well as creative
employees. Therefore, more than other things,
they should focus on strategic vision, human
resources and economic issues in order to increase
the capabilities of this industry to compete
with international competitors. ~Managers
should focus on new product production, new
production methods, opening new markets by
using innovation indicators, so that they can
continue to survive among competitors. As per
culture and the market in which the company
operates, it is possible to increase the quality of
the products and affect customer satisfaction by
changing the technology, increasing the quality
thereof, paying attention to the expectations and
needs of customers and responding appropriately
and timely to their needs. With regard to the
above mentioned factors, the managers of Saipa
Company should identify and improve the factors
that affect the efficiency, productivity, innovation,
product quality and customer satisfaction of the
workforce in order to promote their brand, as
by promoting the mentioned factors, the level
of attention to brand of the company will be
increased.

Keywords: Competitiveness, Competitive
Advantage, Strategy, Free Trade, Saipa Company.
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Abstract

1- Introduction

Competitiveness is defined as a set of institutions, policies and factors that determine
the productivity of countries. The level of productivity, in turn, displays the level of
prosperity that can be achieved in different countries. In other words, an economy
is more competitive if it has a higher level of productivity, that is, it provides
more welfare to the people with a higher level of income. The characteristics of
today’s successful companies is having competitive power, and at the same time,
unsuccessful companies lack it.

Competitive strategy provides a rich framework for identifying the underlying
factors of competition in a business and it aims to determine the company’s goals.
The purpose of competitive strategies is to place the business in a position where the
value of the company’s capabilities reaches its highest point and also differentiates
the company from its competitors.

The competitive advantage lies in having managers with an entrepreneurial
attitude who identify market opportunities and use surplus resources that have not
yet been fully utilized so that they can enter new markets by using the company’s
capabilities, combining new and old resources. Each Country’s automobile
manufacturing industry is considered as one of the indicators of development due to
its value and special position in the production network of the industry and its after-
sales services. In Iran, the automobile manufacturing industry is considered a key
industry and has an important impact on the growth and prosperity of other sectors
and industries of the country. One of the main concerns of managers of automobile
industry is survival and growth in a dynamic competitive market which was the
focus of this article.
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2- Theoretical foundations

Reinforcement  learning  effectively  helps
performing engineering of the self-adaptive logic
of system automatically. Generally, reinforcement
learning obtains the effectiveness of the agent’s
actions through the interactions of the agent with
its environment. The purpose of reinforcement
learning is to optimize cumulative rewards.
Existing approaches that use reinforcement
learning to build self-adaptive systems mostly use
value-based RL. Value-based RL reinforcement
learning is a model-free reinforcement learning
technique that uses a function value to represent
learned knowledge. The function value represents
the expected cumulative reward for performing a
particular action in a given state.

Most existing approaches store values of the
function value in a lookup table. Although the
tabular solution has a simple implementation
and is well understood, it has two key limitations.
First, due to the discrete nature of lookup table,
table solving techniques are limited to discrete
state and action spaces and cannot deal with
continuous state and action spaces. Second, the
size of the lookup table directly depends on the
number of environmental states to be stored. The
size of table increases exponentially with the
increase in the number of state variables, which
requires high memory to be kept. As a result,
tabular solution techniques suffer from poor
scalability as the learning process must collect
all data from all table entries in order to learn
effectively.

An alternative approach to avoid quantification
of the state space is to approximate the function
value. This method provides the possibility of
dealing with large state spaces by generalizing
unseen states. Despite such an approximation,
value-based RL generally faces the Exploration
— Exploitation Dilemma. In order to optimize
rewards, operations that have already shown
their effectiveness and are stored in the knowledge
base are selected. The challenge of the system
engineer is to fine-tune the balance between the
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exploitation

and exploration rate in order to ensure the
convergence of the learning process.

The fundamental idea behind policy-based
reinforcement learning is the direct use and
optimization of selection policy of a stochastic
parameterized operation. The action selection
policy maps states to a probability distribution
in the action space (i.e., the set of possible
adaptive actions). Thus, operations are selected
by sampling from this probability distribution. A
learning cycle with a predetermined number of
times is used to update the policy. At the end of
each learning cycle, the state and received rewards
are updated so that the resulting probability
distribution changes to a direction that increases
the probability of selecting an action which leads
to a higher cumulative reward.

3- Conclusion

To learn effective adaptive operations in a self-
adaptive web application, the function value has
been used in the form of a lookup table, in such
a way that by defining two values for each of the
state variables, the states of the environment are
fundamentally quantified. To this end, thresholds
defined by field experts are used. The advantage of
fuzzy logic is that many states can be represented
by only a few fuzzy states. However, their approach
still requires the identification of “discrete” fuzzy
elements in the fuzzy set on which reinforcement
learning operates.

This article has introduced and evaluated policy-
based online reinforcement learning to facilitate
the engineering of self-adaptive systems. The
proposed approach helps the system engineer by
increasing the degree of automation. Specifically,
this method does not require manually quantified
environmental states, nor does it require manually
determining suitable discovery parameters for
the reinforcement learning algorithm.
Keywords: Self-Adaptive Logic, Policy-Based
Linear Reinforcement Learning, Uncertainty,
Self-Adaptive  System.
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Abstract

1- Introduction

Self-adaptation facilitates the development of systems and enables the system to
maintain its quality requirements in dynamic environments and to act flexibly
during its implementation. In order to adapt, the self-adaptive information system
can change its structure, parameters and behavior at the time of implementation
based on its understanding of the environment, as well as its own features and
requirements. Online reinforcement learning performs the operation of developing
self-adaptive logic automatically (which was previously done manually by an
engineer). To develop a self-adaptive system, engineers must develop self-adaptive
logic so that properly displays when and how the system adapts. The development
of self-adaptation logic requires a correct understanding of the information system
and its environment as well as how adaptation operations affect the quality of the
system.

One of the emerging methods to deal with design-time uncertainty is to use
online reinforcement learning. Reinforcement learning can learn the effectiveness
of adaptation operations through interaction with the environment, the system
automatically obtains self-adaptive logic with the help of reinforcement learning at
runtime, and there is no need for manual adjustment by the engineer.
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the challenge created for choosing a service or
product by customers, many factors are effective,
and examining the type and extent of each of
them helps to choose from other competitors.
Manufacturers increase their probability of
success by knowing the factors that motivate
customers to choose a product. In addition, the
image of medical supplies and equipment in
the minds of consumers will have a great effect
on encouraging them to choose the products.
However, in the field of laboratory services, trust
is one of the most important factors influencing
people’s choice. As a result, a brand is created
from this gaining trust and fame, whose image is
the synopsis of all the efforts of the organization
in people’s minds. Thus, by creating a brand
image that matches people’s ideals and needs, it
will not be far from being chosen among other
competitors. In brand marketing, the starting
point is often the differentiation of the offered
products and services from competing products
and services in the market; So that this issue plays
a vital role in the success of organizations. The
responsibility of managers is to achieve harmony
and fit between the company and the external
environment to increase the performance of the
brand. Brand performance shows the success of
the brand in the market and has been measured
in different ways and perspectives. Brand equity
plays a strategic role in helping organizations gain
competitive equity and make wise management
decisions. When measured correctly, it is a good
indicator and benchmark for evaluating the long-
term impact of marketing decisions. In addition,
organizational trust is defined as employees’
feeling confident that the organization will take
actions that are beneficial or at least will not
harm them.

3- Research methodology

The current research is field research in term of
data collection as it utilized a questionnaire and
it is regarded as an applied research in terms
of research purpose. The statistical population
includes customers and beneficiaries of the
products and services of companies producing
orthopedic and spine implants. The sample size
was determined at least 384 people based on
Morgan’s table. Companies producing orthopedic
and spine implants were identified based on
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the information on the website of the General
Department of Medical Equipment, including 30
domestic manufacturing companies. According
to the field of activity and production volume of
each company, the sample size was divided (in
proportion to the share of the minimum sample
size) and the qualified samples were selected
by random-stratified method (proportional
allocation). Accordingly, 400 questionnaires
were distributed, after removing incomplete and
distorted ones, 388 questionnaires were included
in the analysis.

4- Conclusion

In the new era, which is the era of integration
and globalization of organizations, brand value is
a key and determining factor in the value of the
organization as well as stock market. As the brand
is one of the intangible assets of any organization,
which is of the highest value. On the other hand,
in today’s complex and challenging world, we are
facing with increasing options to make decisions
and choices in a limited time. Accordingly, the
capability of the programs in simplifying clients’
decision-making, reducing risk and defining
their expectations will be very valuable so that it
could be comprehensively evaluated and managed
with tact and thought. As a result, as per the
findings of the research, the effect of service
brand dimensions on brand trust and brand value
of companies producing orthopedic and spine
implants was found to be effective and ineffective,
respectively.

On the other hand, the effect of service brand
dimensions on the brand value of companies
producing orthopedic and spine implants was
found to be ineffective, and the role of brand
trust in that effect was deduced to be indirectly
effective. Brand equity dimensions (familiarity,
association, perceived quality and loyalty to
Brand) conducted on brand equity in 12 brands
indicated that advertising on brand equity
dimensions has a positive effect on the American
market and the quality of brand equity based on
mixed and selected elements of the marketing
is an important competitive advantage which is
considered in decisions strategic management and
has a long-term effect on marketing decisions.
Keywords: Brand Value, Trust, Perceived Image,
Medical Equipment.
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Abstract

1- Introduction

In today’s global economy, branding activities are no longer limited to goods as in
the traditional mode, and companies, especially in the medical industry, are trying
to use brand strategy to improve their organizational status in the 21% century
competitive era. Creating a brand plays a special role in companies producing
orthopedic and spine implants. As strong brands increase the trust of customers
towards invisible purchases, they reduce perceived monetary, social, or customer
security risk in buyers whose purchasing preferences are difficult to assess. In the
service sector, branding plays a very prominent role and many researchers agree
that it is deemed as a key factor for the success of service organizations. A brand is
more than a mere name, as it includes all the associations that a customer has with
regard to different and unrelated characteristics of the organization.

2- Theoretical foundations

Medical supplies and equipment have always been one of the basic needs of people.
Customers applying for the purchase of medical supplies and equipment, who refer
to the manufacturing companies, consider different factors to choose products. In
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needs of continuous development of individual
innovation capacity. Individual innovation comes
from creativity and self-leadership. Creativity
should be fostered by self-leadership that helps
the individual develop and sustain creative
ideas. Organizational commitment is defined as
employees’ attachment to their organization, which
can reduce employee absence and improve their
organizational behavior and job performance.
3- Research methodology

The present article is practical in terms of
purpose since it is trying to collect and examine
the attitude of oil company employees regarding
research variables; therefore, the current research
strategy is an analytical survey.

4- Conclusion

Effective organizational commitment in the
Human Resource information system project
increases the innovation capacity of employees
as they seek to bring new creative ideas to their
organization. Human resource information
systems also allow senior management to have
operational staff and future plans for each new
project. Dashboard tracking, automatically
generated by human resources information
systems following a specific request, provides the

g Vol.2 | No.7 | Winter 2022

possibility of monitoring the evolution of working
conditions and alerts set in the workplace, also it
brings safety in working environment. Repeated
absences reported in a department or team are
quickly identified so that their causes can be
identified and solutions be dealt with quickly. In
fact, when relevant information is available, it can
help managers and employees react to changes
more quickly. On the other hand, emotional
organizational commitment encourages the
individual to flourish, bring new creative ideas
and use their individual knowledge for the
benefit of the organization. It also facilitates the
communication between senior management
and data production employees and the relevant
data and information as a basis for obtaining
organizational decisions, so not only does the
adoption of information systems allow the human
resources department to be very effective, but
it also leads to the overall development of the
company.

Keywords: Human Resources Information
Systems, Human Resources, Individual Innovation,
Innovation, Organizational Commitment, Oil
Company.
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Abstract

1- Introduction

During the last few years, the concept of innovation has been emphasized due to
creating a competitive advantage leading to survival of the organization. In an era
where the intellectual structure is full of information and innovative as well as creative
human resources instead of mere pragmatism, knowledge has emerged as one of the
most important factors of competition, accordingly, innovation can also be the most
important factor for the survival of organizations. If the organizations have the best
technology and facilities but do not benefit from professional human resources, they
will not be able to succeed in the field of competition. On the other hand, today one of
the existing problems is the non-use of the appropriate information system, and in
this regard, the organizational commitment made utilizing the information systems
easier. This leads to the improvement of innovative capabilities of people.

2- Theoretical Foundations

Innovation and creativity displayed by employees is the first step in the innovation
process. This willingness and capacity of people to innovation ensures transfer of
innovation in the organization. Capacity for innovation indicates ‘emotional and
cognitive process towards creativity’. An individual’s creativity or innovation
can be defined as new and useful ideas, processes, or products created by an
employee. Generally, an individual’s innovation must meet a well-defined need and
be particularly useful. In this regard, organizations shall be aware of the critical
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