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Commercial performance is dependent on brand performance. A significant
portion of business success stems from brand performance; thus, understanding
brand performance based on its evaluation is essential. Accordingly, the
purpose of this study is to evaluate the brand performance of Iran Insurance
Company using the Adaptive Neuro-Fuzzy Inference System (ANFIS). This
research is applied-developmental in terms of its objective and descriptive-
analytical in terms of its research method. The statistical population of the
study, based on the research variables, includes two groups: managers and
customers of Iran Insurance Company. Two questionnaires were used to collect
data. The first questionnaire was designed to measure the factors influencing
brand performance (system inputs), and the second questionnaire aimed to
assess brand performance (output). In this study, confirmatory factor analysis
and the Adaptive Neuro-Fuzzy Inference System (ANFIS) were used to
evaluate brand performance. The results indicate that the brand performance of
Iran Insurance Company was determined to be 3.46. Considering that the
system's input and output values were based on a five-point Likert scale, it was
concluded that the brand performance of Iran Insurance Company is above
average. The system designed in this article can be considered a decision
support system that allows brand performance to be evaluated at any moment.
This system enables managers to assess their brand performance at any time
and, by understanding brand performance, take actions to create and develop
programs to enhance brand performance.

Keywords: Brand Performance, Adaptive Neuro-Fuzzy Inference System, Iran
Insurance Company.
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Introduction

Commercial performance refers to the actual work or output produced by a specific unit or entity
within an organization. The term "measurable performance” refers to the ability and processes used to
quantify and control specific activities and events (Morgan, 2004). Business performance measurement is
one of the most critical topics in management because performance measurement systems are useful for
assessing a company's ability to utilize its resources and achieve the goals set for it by owners, investors,
and customers. Performance measurement tools enable managers to set and monitor objectives and
achieve the desired level of performance (Molinillo et al., 2019). A brand is an intangible organizational
asset (Kucharska, 2020; Kucharska et al., 2018). Brand performance is a relative measure of brand success.
Moreover, brand performance activities enable managers to understand brand value and compare brand
success across different markets (Molinillo et al., 2019). A brand is a symbol, sign, and name of a product.
In the ever-changing world, commercial brands have gained increasing importance in purchasing
decisions. Brand choice is a critical decision for customers. Companies strive to enhance their brand
image, which, in turn, increases brand loyalty. Brand development is a fundamental part of the production
process (Thakor, 1996). A brand is crucial for companies in attracting customers to purchase products and
influencing repeat purchase behavior. Consumers tend to perceive products from a holistic perspective
and associate the brand with all the features and satisfaction derived from the purchase and use of the
product (Abubakar, 2014).

As mentioned, a significant portion of business success stems from brand performance (Doyle,
2000). This demonstrates a direct relationship between organizational performance and brand
performance, especially in today's highly competitive world, where organizations are continually striving
to attract loyal customers who will repeat their purchases and recommend the brand to others to maintain
and grow their market share. Not only is adopting an appropriate strategy aimed at maximizing customer
needs and wants essential for survival in the market, but continuous monitoring and evaluation, or in other
words, brand performance measurement, is also crucial to prevent any deviation (Feiz et al., 2017).
Additionally, brand performance activities enable managers to understand brand value and compare brand
success across different markets (Molinillo et al., 2019). Brands can have the most significant impact on a
company's competitive advantage and revenue (Kucharska, 2020).

Despite the discussions surrounding brand performance evaluation indicators and metrics, no
research has yet been conducted on how to measure and assess brand performance. It appears that research
in the field of brand performance evaluation has been limited to the use and development of indicators
reflecting brand performance and the factors influencing it, so that researchers can create measurement
scales; among these, the evaluation and measurement process itself is considered an important topic, and
research in this area reveals that little work has been done. Given that the competitive environment among
insurance companies has been strengthened with the recent development of insurance companies in the
country, Iran Insurance Company needs to adopt appropriate strategies for competition to maintain its
competitive strength and increase market share. A review of the literature shows that the best and most
appropriate tool for enhancing organizational performance is successful brand performance. Since Iran
Insurance Company, as a state-owned insurer, is considered one of the reputable brands among customers,
it is necessary to evaluate brand performance at different times by developing appropriate models and
calculate the increase or decrease in brand performance for future decision-making. Undoubtedly, being
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aware of brand performance can lead to making appropriate decisions to increase brand performance, and
consequently, improve the overall performance of the organization. Therefore, the main issue that the
researcher pursued in this study was, first, the lack of appropriate tools for evaluating brand performance
in companies, particularly insurance companies. Second, the lack of awareness among managers at Iran
Insurance Company regarding brand performance, which leads these managers to make decisions without
considering brand performance, and given the relationship between brand performance and organizational
performance, this results in the company losing a significant portion of its revenue potential through brand
performance.

Methods and Materials

This research is applied-developmental in terms of its objective and descriptive-analytical in terms
of its research method. The statistical population of the study, based on the research variables, includes
two groups: managers and customers of Iran Insurance Company. In the managers' section, the statistical
population consisted of all Iran Insurance managers at various managerial levels and active agencies with
over 15 years of experience in East Azerbaijan Province. In the customers' section, the statistical
population included all customers of Iran Insurance who held insurance policies from the company in
2019 and had a minimum of two contract terms with the company. Given the use of neuro-fuzzy systems
and the fact that these systems require a larger amount of data to reach appropriate solutions, the entire
population of managers was considered, and the research questionnaires were distributed to all of them.
In this section, 154 questionnaires were returned, equivalent to 78% of the statistical population. In the
customers' section, since the level of analysis was the company, five customers were selected for each
manager, using a proportional random sampling method and stratified by each city. A total of 770
customers were sampled in this section.

Two questionnaires were used to collect data. The first questionnaire was designed to measure the
factors influencing brand performance (system inputs). This questionnaire was based on the constructs
and metrics in Table (2). The second questionnaire was designed to measure brand performance (output).
This questionnaire was based on the constructs and metrics from Liu et al. (2020) and Foroudi (2019) and
included four indicators: customer satisfaction, brand loyalty, repurchase intention, and brand
recommendation to others. The first questionnaire was distributed among the managers in the sample
population, while the second was distributed among the customers. Cronbach's alpha coefficient was used
to determine reliability. Cronbach's alpha was calculated separately for the research constructs, indicating
that the reliability of the questionnaires was appropriate.

In this study, confirmatory factor analysis and the Adaptive Neuro-Fuzzy Inference System
(ANFI1S) were used to evaluate brand performance. To evaluate the performance of the Adaptive Neuro-
Fuzzy Inference System, the Mean Squared Error (MSE) and Root Mean Squared Error (RMSE) indices
were also used.

Findings and Results

To identify and confirm the main constructs of the research through their indicators, confirmatory
factor analysis (CFA) was used. The confirmatory factor analysis was conducted separately for each
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construct. The adequacy of the factor models was assessed based on factor loadings, corresponding t-
values of factor loadings, and the model fit indices for the confirmatory models. Some of the indices used
in this study to assess the model fit include the Root Mean Square Residual (RMR), the Root Mean Square
Error of Approximation (RMSEA), the Goodness of Fit Index (GFI), the Comparative Fit Index (CFI),
and the normalized chi-square (%?/df). The acceptable values for RMR, RMSEA, GFI, CFI, and y*/df are
less than 0.05, less than 0.09, greater than 0.9, greater than 0.9, and less than 3, respectively. The results
are shown in Table 1.

Table 1

Results of Confirmatory Factor Analysis for Research Constructs

Construct Indicator Factor Loading t RMSEA CFI GFI RMR y¥df
Attitude Toward Brand (AB) AB1l 0.88 13.69 0.080 099 098 0.031 1.98
AB2 0.94 15.06
AB3 0.78 11.22
AB4 0.82 12.13
Brand Knowledge (KB) KB1 0.89 13.73 0.000 1.00 1.00 0.007 0.005
KB2 0.83 12.47
KB3 0.89 13.96
KB4 0.88 13.60
Competitive Factors (CF) CF1 0.93 15.04 0.000 1.00 1.00 0.003 0.015
CF2 0.79 11.64
CF3 0.85 13.09
CF4 0.87 13.63
CF5 091 14.61
CF6 0.83 12.65
CF7 091 14.63
Marketing Management & MM1 0.75 10.71 0.086 0.99 096 0.043 212

Communications (MM)
MM2 0.94 15.34
MM3 0.87 13.57
MM4 0.74 10.49
MM5 0.73 10.39
MM6 0.90 14.14
Marketing Capabilities (MC) MC1 0.70 9.91  0.000 1.00 1.00 0.012 0.286
MC2 0.95 16.43
MC3 0.90 14.42
MC4 0.90 14.47
MC5 0.94 15.42
Brand Performance (BP) BP1 0.86 12.92 0.000 1.00 1.00 0.041 0.04
BP2 0.84 12.52
BP3 0.74 10.40
BP4 0.87 13.04

The results in Table 1 show that all the confirmatory models have an adequate fit based on the
model fit indices, and the research constructs can be used as inputs and outputs in the evaluation of brand
performance using the Adaptive Neuro-Fuzzy Inference System (ANFIS). After reviewing the model fit
indices, the factor loadings were examined. The factor loading indicates the relationship between the
construct and its corresponding indicator. Factor loadings greater than 0.50 are considered adequate to
demonstrate the relationship between the construct and its indicator. In addition to the factor loadings, the
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corresponding t-values can also be used. For positive factor loadings, the t-value should be greater than
1.96 at the 95% confidence level. The results in Table 1 show that all the factor loadings are greater than
0.50, and the corresponding t-values are greater than 1.96, indicating that the factor loadings are
statistically significant and the relationship between the constructs and their corresponding indicators is
adequate.

Given the identification of input and output variables, the ANFIS system was designed in
MATLAB software based on five input variables and one output variable. Figure 1 shows the structure of
the Adaptive Neuro-Fuzzy Inference System with five input variables and one output variable.

Figure 1

Structure of the Adaptive Neuro-Fuzzy Inference System (ANFIS) with Five Input Variables and One Output Variable

r Anfis Model Structure = K

input inputmf rule outputmf output

Click on each node to see detailed information lipdate Help Close

To select an appropriate brand performance evaluation system, the data was divided into two parts:
training data and test data. According to conventional methods, 70% of the data was allocated to system
training, and 30% was allocated to testing. To achieve an appropriate system with lower error rates, the
number of membership functions was initially adjusted. The type of membership functions was then
examined, and based on this, the best system with the lowest error was selected. To start, each membership
function was examined based on two functions for each input. For example, the results of the network's
test and training data based on triangular membership functions and two membership functions per input
are shown as follows:

Yoy
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Figure 2

Test Data Results for ANFIS with Triangular Membership Functions and Two Functions per Input
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Figure 3

Training Data Results for ANFIS with Triangular Membership Functions and Two Functions per Input
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The summary of the results related to MSE and RMSE values for different membership functions
is shown in Table 2.
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Table 2

Summary of MSE and RMSE Values for Different Membership Functions

Type of Membership Function Data Type RMSE MSE
Triangular Training 0.18654 0.034799
Test 0.19616 0.038479
Trapezoidal Training 0.19958 0.039833
Test 0.32384 0.10488
Gaussian Training 0.19302 0.037258
Test 0.18149 0.03294
Bell-shaped Training 0.21103 0.044532
Test 0.18798 0.035337
Pi-shaped Training 0.2032 0.04129
Test 0.20183 0.040736

The results in Table 2 show that the best performance of the Adaptive Neuro-Fuzzy Inference
System for evaluating brand performance is with Gaussian membership functions, with the lowest MSE
and RMSE values. Figure 4 shows the MSE and RMSE values for the test data.

Figure 4

MSE and RMSE Values for Test Data with Different Membership Functions in ANFIS
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Given the selection of Gaussian membership functions as the appropriate functions, the Gaussian
membership functions were chosen as the reference functions, and then the number of membership
functions per input was adjusted. Table 3 presents a summary of the performance results of the Adaptive
Neuro-Fuzzy Inference System with Gaussian membership functions and different numbers of functions
per input.
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Table 3

Summary of Adaptive Neuro-Fuzzy Inference System Performance with Different Numbers of Functions per Input

Number of Membership Functions Data Type RMSE MSE
2 Functions per Input Training 0.19302 0.037258
Test 0.18149 0.03294
3 Functions per Input Training 0.18407 0.033885
Test 0.17564 0.030851
4 Functions per Input Training 0.18386 0.033803
Test 0.17110 0.029276
5 Functions per Input Training 0.18609 0.034628
Test 0.21817 0.047600
6 Functions per Input Training 0.22267 0.049582
Test 0.23657 0.055970
7 Functions per Input Training 0.24956 0.062279
Test 0.30254 0.091529

The results in Table 3 indicate that the best performance of the Adaptive Neuro-Fuzzy Inference
System for evaluating brand performance is with four Gaussian membership functions per input, as it has
the lowest error values, with RMSE = 0.17110 and MSE = 0.029276. Figures below show the MSE and
RMSE values for the training and test data of the Adaptive Neuro-Fuzzy Inference System with four
functions per input.

Figure 5

MSE Values for Training Data in ANFIS with Four Gaussian Membership Functions per Input
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Figure 6

RMSE Values for Test Data in ANFIS with Four Gaussian Membership Functions per Input
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After selecting the best Adaptive Neuro-Fuzzy Inference System for evaluating brand

performance, the brand

performance of Iran Insurance Company was assessed using the designed system.

To do this, the average of the existing data for the system inputs, obtained through the questionnaire, was
calculated, and a value was determined for each input. These values were entered into the designed system,
and the brand performance was obtained as the output. The results are shown in Figure 7.

Figure 7

Calculated Brand Performance of Iran Insurance Company Using the Adaptive Neuro-Fuzzy Inference System (ANFIS)
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The results in Figure 7 indicate that the brand performance of Iran Insurance Company was
determined to be 3.46. Considering that the system's input and output values were based on a five-point
Likert scale, it can be stated that the brand performance of Iran Insurance Company is above average.

Conclusion

The aim of this research was to evaluate brand performance using the Adaptive Neuro-Fuzzy
Inference System (ANFIS) in Iran Insurance Company. Given the importance of brand performance,
evaluating it at different intervals is also significant and can aid managers in making informed decisions.
Various researchers have pointed out in their studies that a company's or organization's commercial
performance is dependent on brand performance, and a significant portion of business success stems from
brand performance. Brand performance is considered a measure of brand success, and its evaluation has
always been accompanied by ambiguities and deficiencies. As shown in the literature, discussions on
brand performance evaluation are usually examined from two perspectives. On one hand, the variables
affecting brand performance have been discussed, and each researcher has examined a set of variables to
measure brand performance from their perspective. On the other hand, the evaluation process of brand
performance in these studies has been discussed, and the reviewed studies show that little effort has been
made in this regard. In other words, a review of the studies indicates that no effort has been made to
determine which methods or systems can be used to evaluate brand performance. The system designed in
this article can be considered a decision support system that allows brand performance to be evaluated at
any moment. This system enables managers to assess their brand performance at any time and, through
awareness of brand performance, take steps to create and develop programs to enhance brand performance.
Given that a brand is an intangible organizational asset, companies strive to enhance the brand image,
which, in turn, increases brand loyalty. Strengthening the brand image is achieved through the evaluation
and awareness of the brand's status. A brand is crucial for companies in attracting customers to purchase
products and influencing repeat purchase behavior. Consumers tend to perceive products from a holistic
perspective. Based on the research findings, it is recommended that managers, particularly those of Iran
Insurance Company, regularly evaluate brand performance and develop and implement appropriate
programs to improve and enhance brand performance within the organization. It is also suggested that
future researchers integrate the designed Adaptive Neuro-Fuzzy Inference System in this study with
metaheuristic algorithms, such as genetic algorithms, particle swarm optimization, and imperialist
competitive algorithms, and compare the results with those of this article.
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