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Abstract 

 

Research background: The critical role of online games in e-commerce and the great competi-
tion among providers to enhance market share has significantly increased the need to use effective 
advertising patterns, techniques, and tools to attract users. There are two significant challenges to 
planning online media game selection. The first challenge is that there is no agreement on media 
selection criteria for online game advertising. The second challenge relates to the complexity of 
choosing advertising media.  
Purpose of the article: Given the multidimensionality and uncertainty in evaluating and selecting 
advertising media, especially in the case of online games, the need to provide a systematic 
framework for evaluating and selecting media is critical. 
Methods: The present study aims to provide a systematic framework based on multi-attribute 
decision-making (MADM) methods to evaluate and select the appropriate media for online game 
advertising. For this purpose, first, by reviewing the literature, a relatively comprehensive list of 
media selection criteria for online game advertising was extracted and then provided to experts in 
online game marketing and advertising in the fuzzy Delphi questionnaire. Then, based on their 
opinions, a localized decision model was obtained. Also, the Step-wise Weight Assessment Ratio 
Analysis (SWARA) method helped to determine the criteria’ importance. In the next step, 
a preliminary list of online game advertising media was prepared and evaluated by experts based 
on the criteria obtained in the previous step. Finally, the media was ranked using the Additive 
Ratio ASsessment (ARAS) method. 
Findings & value added: Awareness of the criteria affecting the selection of online game adver-
tising media and having a systematic framework for applying these criteria in advertising media 
selection decisions play a vital role in practical decisions. This research addresses one of the main 
gaps in the field of study by proposing a quantitative methodology for integrating information 
based on the knowledge of experts in the decision-making processes select advertising media for 
online games. Most traditional media selection processes are based solely on experience and 
estimation, and in practice, they are unable to systematically prioritize the alternatives due to the 
multiplicity of media available and the complexity of the decision-making process Interval-valued 
triangular fuzzy numbers (IVTFNs) can address the shortcomings of previous research while 
considering the uncertainties in this decision-making process. The findings of this framework can 
be good support for e-commerce managers and online game advertising practitioners. 

 

 

Introduction 

  

In a world where watching TV is a less prevalent leisure activity, games are 
rapidly becoming a favoured pastime worldwide (Chaney et al., 2018). 
Hence, the importance of the gaming industry is growing (Chen & Sun, 
2014). With the advancement of technology, people spend more time in 
daily life for entertainment (Gong et al., 2020). In recent years, online gam-
ing has become an integral part of users' daily lives and is considered one 
of the most popular leisure activities (Grimes & Feenberg, 2009). Accord-
ing to the latest research by Newzoo, a market intelligence firm, more than 
3 billion users play online around the world, 55% of which are in Asia and 
the Pacific, which is still the fastest-growing region (Newzoo, 2021). In 
addition, global gaming revenue is estimated at more than $ 175.8 billion 
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by 2021 and is expected to exceed $ 200 billion by 2023 (Wijman, 2020; 
Newzoo, 2021).  

Due to the widespread popularity of online games in recent years, many 
games have been released in different genres that compete to gain more 
market share and attract more audiences. Under such circumstances, online 
game developers must use effective advertising techniques and tools to 
attract the users’ attention to increase their revenue (Scharrer, 2004). There-
fore, paying attention to the patterns and models of effective advertising 
planning is extremely important in the online gaming industry. Despite this 
importance, we see less research in advertising media selection that has 
specifically examined advertising media selection for online games. Most 
of the previous studies, instead of focusing on how to advertise online 
games effectively, have dealt with the subject of online in-game advertising 
and have often considered online gaming as a platform for advertising other 
products and services (Terlutter & Capella, 2013; Mishra & Malhotra, 
2020; Smith et al., 2020). However, considering the audiences of online 
games and their unique features, planning and choosing the right advertis-
ing media for this category of products is doubly essential,  because if an 
online game fails to achieve significant success through proper advertising 
programs, it will cause a double loss to both the game developer and the 
owners of the products and services advertised through this online game.  

The selection of advertising media is one of the main components of the 
media planning process performed by experts in the advertising industry 
(Krueger & Soley, 2010). All advertising activities should be based on an 
appropriate advertising program to ensure the effectiveness and cost-
effectiveness of advertising programs. An appropriate advertising plan de-
livers the right messages to the right audience through suitable media (Ja-
van et al., 2018).  

Media planning has two important aspects: The first is selecting adver-
tising media, and the second is developing and allocating appropriate ad-
vertising budgets (Jha et al., 2012). However, little work has been done to 
identify the appropriate criteria for deciding on the proper media selection 
(Alavijeh et al., 2019), and there is still a need for a systematic framework 
for evaluating and selecting the appropriate media for the desired applica-
tion area (Tavana et al., 2013; Javan et al., 2018). 

In this study, based on the identified theoretical gap regarding the crite-
ria for selecting media for online game advertising, the first focus is on the 
first dimension of media planning, i.e. media selection in online game ad-
vertising. In other words, the first purpose of this study is to identify the 
criteria and factors based on which the usable media are selected for online 
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game advertising, an approach that has unexpectedly received less attention 
in previous studies in the field of online game advertising. 

On the other hand, a review of studies in the field of media planning 
shows that most of them are based on traditional procedures and rules of 
thumb instead of using formal and known knowledge, which is the founda-
tion of effective planning (Coulter & Sarkis, 2005; Javan et al., 2018). 
A significant problem with this approach in media selection is that although 
this choice must rely to some extent on human judgment, its solution is too 
complex to be achieved merely by human judgment (Javan et al., 2018). 
For this reason, numerous studies have been conducted using quantitative 
models. These studies show their focus is on the second aspect of media 
planning (i.e. allocating an appropriate advertising budget). Therefore, most 
of them focused on applying complex mathematical techniques such as 
goal, dynamic or linear programming. As a result, in addition to being chal-
lenging to implement in the real world, they have many disadvantages, 
including high cost and time consumption (Tafreshi et al., 2016). 

Accordingly, the present study considers the shortcomings mentioned 
above and tries to provide a systematic framework based on MADM meth-
ods to evaluate and select the appropriate media in the space of interval-
valued fuzzy sets (IVFs).  

The article’s structure is as follows: the next section presents the theo-
retical literature; the third section describes the research methodology and 
techniques; the fourth section presents the research findings. The authors 
analyzed and discussed the findings and checked their validity in the fifth 
section. In the final section, the authors provide a summary and recommen-
dations for future research. 

 
 

Literature review  

 

Online games and the importance of advertising  

 
Gaming is a critical activity in human behavior, and games have existed 
throughout history (Ramírez-Correa et al., 2019). Because a human is 
a very social being, as he/she grows, he/she becomes more connected to 
his/her age group, and games become essential for growth and learning 
(Nanda & Warms, 2010). Therefore, it is not surprising that online games 
have become part of people's daily lives in recent years (Hamari et al., 
2015). Studies show that the amount of time people spend on online games 
is 32% of the total time they spend online (Valaei et al., 2019). 
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The evolution of online gaming is inherently linked to advances in tech-
nology and the growth of the Internet. Today, these advances allow players 
to compete remotely around the world (Aghey, 2020). The emergence of 
information technology in society and the personal use of smartphones and 
global communication networks have entered a new phase in the design and 
development of games (Ramírez-Correa et al., 2019). With the myriad of 
video games now available online, players from all over the world can in-
teract simultaneously (Harris et al., 2020). It is why the video game indus-
try has become a multi-billion dollar industry (Shieber, 2019; Shi et al., 
2020). 

Despite the differences in estimates about the exact size of the video 
game industry, the dimensions of this industry are undoubtedly vast. This 
industry will generate more than $ 175 billion in revenue in 2021 (Newzoo, 
2021). However, the estimates show that online gaming will make signifi-
cant profits in the future, and with the increasing popularity of broadband 
Internet access, this market will continue to grow (Merhi, 2016; Ramírez-
Correa et al., 2019). In particular, an online game, for example, Diablo III, 
sold more than 3.5 million copies on its opening day (Statista, 2019), 
demonstrating the enormous potential of popular online games for profit. In 
the United States, 64% of the general population are online game users, and 
27% of them spend more than 10 hours a week on online games (Gong et 

al., 2020). 
Games (including computer games, console games, and online games) 

are here to stay. Although the continued expansion of the video game in-
dustry is likely to increase revenue with the participation of more stake-
holders, this will not be possible without the use of appropriate advertising 
tools (Shi et al., 2020). Advertising improves awareness and knowledge 
about games and increases participation (Pitt et al., 2017). In addition, due 
to the ability of advertising to transmit cultural codes in the media, it is an 
ideal tool for understanding the content of video games and interpreting 
these games (Chess et al., 2016). 

Paying attention to effective advertising programs for online games can 
positively affect the sale and promotion of these products. In addition, an 
online game can be an appropriate environment for advertising and selling 
other products and services that use online games to introduce and adver-
tise. Reviewing the available data and evidence shows that the gaming in-
dustry has provided significant opportunities for marketing and advertising 
communications (Chaney et al., 2018), and therefore, in recent years, digi-
tal games have attracted the attention of executives and decision-makers in 
the advertising industry (Herrewijn & Poels, 2015; Lewis & Porter, 2010). 
Recently, with the emergence of new games in different forms and formats, 
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the desire of game companies to attract teenagers and adults has increased, 
which has led to an increase in the desire for advertising in this area (Lab-
rador et al., 2020). However, little attention has been paid to their market-
ing from a scientific and theoretical point of view; so new research is need-
ed in this field (Consalvo, 2003). 
 

Media planning 

 
Advertising in a medium is effective only if many target customers are 

exposed to that medium; therefore, media planning is necessary to provide 
a comprehensive model to maximize access to advertising messages and 
optimize the use of advertising budgets (Aggarwal et al., 2014). Media 
planning involves a series of decisions designed to evaluate how to provide 
advertising communications to potential buyers of goods or services (Coul-
ter & Sarkis, 2005). Choosing the media is often challenging because of the 
economic importance of the decision and the wide range of available alter-
natives (Coulter & Sarkis, 2006). Moreover, decision-makers should take 
into account both international and local perspectives (Hashemkhani 
Zolfani et al., 2013). The media planning process has two main steps: se-
lecting advertising media and developing and allocating advertising budget. 
In the first step, the existing media are evaluated and prioritized, and in the 
second step, an optimal combination of media is obtained considering the 
goals of the advertising campaign and budget constraints (Jha et al., 2012; 
Javan et al., 2018). There are various media in the market, from TV to 
websites and how media are combined and used changes over time. In addi-
tion, choosing the most appropriate media combination from the available 
alternatives depends on various factors, including the specific goals of the 
advertising campaign, customer profile, market situation, and competitive 
conditions (Aggarwal et al., 2014). 

In addition, each media has specific advantages and disadvantages in 
terms of reach, frequency, impact, and cost (Coulter & Sarkis, 2006), which 
makes the process of deciding on the appropriate media more difficult and 
emphasizes the need to achieve a structured and efficient framework for 
optimal media selection. Early media selection models in the 1910s and 
1960s were often subjective, judgmental, and qualitative (Javan et al., 
2018). However, these procedures are disabled to simultaneously consider 
the numerous factors influencing media decision-making and could not be 
applied effectively (Coulter & Sarkis, 2005). Hence, the limitations of sub-
jective models of researchers led them to seek better and more systematic 
methods for media planning after the 1950s by introducing operation re-
search techniques and computer facilities and access to information. So, 
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a new era of media planning models was introduced in the early 1960s 
(Calantone & Todorovic, 1981; Javan et al., 2018). 

These models consist of some quantitative and optimization methods 
and typically use mathematical programming (e.g., linear, dynamic, integer, 
or nonlinear) to help us choose the media (Coulter & Sarkis, 2006). A re-
view of these articles and models shows that their primary focus has been 
on allocating appropriate advertising budgets as the second phase of media 
planning. However, the main problem is identifying the criteria and frame-
work appropriate to the conditions and the subject of advertising, i.e., the 
advertising media selection as the first phase (Javan et al., 2018; Alavijeh 
et al., 2019). 

Different parameters affect the choice of appropriate media. Ngai (2003) 
identified five leading indicators of impression rate, monthly cost, audience 
fit, content, and look & feel as essential criteria in choosing advertising 
media. Coutler and Sarkis (2005) focused their research on quality, time, 
flexibility, coverage, and cost. Krueger and Soley (2010) identified and 
introduced the following nine indicators for media planning, reach, fre-
quency, impression, CPM, communication goals, frequency of competitors' 
campaign, brand loyalty, characteristics of the product’s target market, and 
attentiveness. Factors identified by Moorman et al. (2010) include cost, 
time, reach & frequency. Farzipoor Saen (2011) presented four indicators 
for media selection in cases with inaccurate data and flexible factors: the 
size of the audience, accuracy of targeting, durability of media, and volume 
of the supplied information. 

Tavana et al. (2013) presented effective indicators to provide a model 
for selecting a social networking platform, including content, impression 
score, cost, look & feel, and audience fit. Reddick and Anthopoulos (2014) 
considered four criteria of the digital divide, user satisfaction, nature of 
interaction and security & privacy, as the most critical factors in choosing 
advertising media. Ahmady et al. (2015) introduced three criteria for adver-
tising media selection: the number of circulations, advertising cost, and 
reputation. Calli (2016) introduced four indicators of content quality, social 
gratifications, audience fit and irritation to provide a model for choosing 
social networks. Tafreshi et al. (2016) considered the reach, cost, impres-
sion, audience composition, brand penetration, brand awareness, advertis-
ing awareness and top of mind as the essential factors to provide a group 
decision support system for evaluating advertising media. Javan et al. 
(2018) applied attention, interest, desire and action as four criteria based on 
the AIDA model to provide a hybrid advertising media selection model. 
Nawi et al. (2019) introduced six leading indicators of performance expec-
tancy, perceived trust, facilitating conditions, perceived enjoyment, per-
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ceived risk and social influence as critical factors in choosing the appropri-
ate social media. Alavijeh et al. (2019) identified frequency, time, attention, 
and last reminder before purchase, the oldness of the message, cost and 
visibility as effective indicators in prioritizing environmental advertising 
media. Sudipa et al. (2020) considered a security, application features, 
community, ease of access, and response speed the main criteria in the me-
dia selection process.  

A review of the above research shows that researchers still have little 
agreement on these criteria, and a relatively comprehensive model meeting 
all the criteria is needed. Besides, these criteria need to be examined and 
analyzed based on the advertising requirements in the online gaming indus-
try. 

On the other hand, a wide range of alternatives available (Coulter & 
Sarkis, 2006; Farzipoor Saen, 2011; Tafreshi et al., 2016), in addition to the 
numerous criteria, has made the proper advertising medium selection 
a complex issue with multiple and sometimes conflicting criteria (Farzipoor 
Saen, 2011). Despite much research in this area, a comprehensive frame-
work is still needed to allow simultaneous attention to these criteria in the 
selection phase (Javan et al., 2018). Due to the capability of MADM meth-
ods in the face of such situations, many researchers have considered them 
in recent years (Heidary Dahooie et al., 2019; Heidary Dahooie et al., 
2021). Some researchers in advertising have also tried to use these methods 
in choosing advertising media (Ngai, 2003; Coutler & Sarkis, 2005; Tavana 
et al., 2013; Tafreshi et al., 2016). 

Utilizing these methods has been a valuable support for decision-makers 
in the media advertising field (Ngai, 2003) by providing the possibility of 
combining complex issues and different data in order to reach a logical and 
acceptable answer (Tavana et al., 2013). One of the main problems of this 
category of methods is the lack of sufficient attention to ambiguity and 
uncertainty in the decision-making process (Dyer et al., 1992; Javan et al., 
2018). This uncertainty is partly due to some qualitative criteria used in the 
evaluation of advertising media, which has led to the use of linguistic vari-
ables. On the other hand, the lack of sufficient information and data to de-
cide on appropriate advertising media has added to this ambiguity (Far-
zipoor Saen, 2011). Additionally, the complexity and difficulty of evaluat-
ing a wide range of media based on different indicators require the special-
ized opinion of a group of experts in different dimensions (Tafreshi et al., 
2016). The above reasons increase the need for a framework that allows 
individuals to make group decisions in media selection based on uncertain 
data (Tafreshi et al., 2016). 
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Research methods 

 
The purpose of this study is to provide a framework for selecting appropri-
ate advertising media for online games that can help decision-makers in this 
area for the initial prioritization of appropriate media. In this way, they can 
then allocate appropriate budgets and plan an advertising campaign, con-
sidering organizational constraints. Researchers in this field have adapted 
MADM methods to consider different and sometimes inconsistent criteria 
and that different decision-makers with different interests may be involved 
in the process. On the other hand, due to the uncertainty in this decision, it 
is necessary to use approaches that recognize uncertainty, which is some-
times rooted in the impact of environmental variables, lack of sufficient 
information about the criteria and sometimes low level of knowledge of 
decision-makers (Turskis et al., 2013). In addition, the proposed framework 
should be able to aggregate the opinions of different experts. Due to the 
ability of interval-valued fuzzy sets in modelling uncertainty problems, in 
this paper, a new hybrid approach has been used in the field of MADM 
based on IVFs. The research steps are presented in Figure 1. Next, these 
steps have been used to select the appropriate media in the company under 
review.  

Figure 1 shows the criteria identified in the first step and based on the 
main overview for the most critical decisions in the media selection pro-
cess. Although we did not use the systematic literature review in this study, 
some general guidelines were considered for the selection of papers as 
sources for the selection of the criteria according to Preferred Reporting  
Items  for Systematic  Reviews  and  Meta-analysis (PRISMA) statement. 
Keywords are in the title, the keywords section or the abstract of the and 
the paper is published in a scientific peer-reviewed journal (Siksnelyte-
Butkiene et al., 2021, p. 3). 

The list was then delivered to six experts in the form of a fuzzy Delphi 
process. On the one hand, these experts had an academic education in mar-
keting and advertising, and on the other hand, they had worked in the 
online game industry for at least six years. After careful consideration, they 
identified and proposed a list of criteria relevant to advertising and market-
ing in online games. They also identified and suggested media from the 
existing advertising media set more relevant to the online gaming industry. 
In the next step, evaluating the desired alternatives based on the identified 
criteria, the developed SWARA method based on interval-valued triangular 
fuzzy numbers (IVTFN SWARA) was used to weight the criteria. In addi-
tion, the Additive Ratio Assessment method based on IVTFN (IVTFN 
ARAS) was used to rank the advertising media. Due to the need to pay 



Oeconomia Copernicana, 13(1), 109–150 

 

118 

attention to the opinions of organizational decision-makers in determining 
the importance of criteria and completing the decision table, it was neces-
sary to have a committee consisting of industry experts and company deci-
sion-makers. The head of the company and the board of directors, taking 
into account the importance of advertising planning at the highest level of 
the organization, formed a six-member committee responsible for setting 
the criteria weights and values and finalizing the decision table. Finally, 
decision-makers calculated the importance of each criterion and the scores 
of each media, which are an essential contribution to the budget and opera-
tional planning in the next phase. 
 

Interval-valued triangular fuzzy numbers (IVTFN) 

 
Zadeh (1965) proposed fuzzy number set theory. A fuzzy number is 

a convex fuzzy set described by a specific interval of real numbers, and 
each has a membership value in the range of 0 and 1. One of its applica-
tions is in the decision-making process based on vague and ambiguous 
information such as decision makers' judgments (Dahooie et al., 2020). In 
such cases, linguistic variables often represent evaluations in complex and 
ill-defined problems. Zadeh (1975) proposed several modifications, such as 
n-type fuzzy sets, to reflect natural problem conditions and overcome the 
shortcomings of the fuzzy method.  

It should be noted that determining this value precisely is not easy in 
some cases; so, the membership value can be represented by an interval of 
real numbers (Ashtiani et al., 2009; Vahdani et al., 2014). In this regard, 
Gorzałczany (1987) introduced interval-valued fuzzy sets as a generalized 
concept of fuzzy numbers. Yao and Lin (2002) presented an interval-valued 
triangular fuzzy number as: 

 �� � ���� , ���� �  
���, ��� , ��� ; ��� �, �� , �� , ��; ���� (1) 
 
where ��� and ��� represent lower and upper triangular fuzzy numbers, re-
spectively; ��� ⊂ ���; ������ represents the membership function and the 
degree to which an event may be a member of ��; ������� � ���   and ������� � �� are the lower and upper membership functions, respectively. 

If ��� � �� � 1, then triangular fuzzy numbers are obtained by normal-
ized interval-valued triangular fuzzy numbers (Stanujkic, 2016): 

 �� � ���� , ���� � 
�� , ���, ��, ���� , ���� (2) 
 

For more details about algebraic operations read Stanujkic (2016). 
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SWARA method based on interval-valued triangular fuzzy numbers 

 
Different multi-criteria decision-making methods need criteria weights. 
Criteria weights could be crisp or vague determined. Decision-makers 
could use different methods to determine criteria importance (weights) 
(Turskis et al., 2019; Baradari et al., 2021; Keshavarz-Ghorabaee et al., 
2021), as well as to aggregate weighted criteria values (Turskis et al., 2012; 
Zavadskas et al., 2017). Keršulienė et al. (2010) presented the Step‐wise 
Weight Assessment Ratio Analysis (SWARA) method to subjectively 
weigh the criteria based on the opinions and judgments of decision-makers 
and experts (Ruzgys et al., 2014; Karabasevic et al., 2016). Due to its low 
complexity and little time consumed, this method is one of the subjective 
methods. The main feature of this method is the ability to estimate the opin-
ions of experts or stakeholder groups about the importance of criteria in the 
weighting process (Mardani et al., 2017). The steps of the SWARA-IVTFN 
method are described below: 

1. Criteria Prioritization: At this stage, the final criteria for evaluating the 
alternatives based on importance are arranged in descending order by 
each decision-maker.  

2. Determining the relative importance for the criteria (S��): The relative 
importance of each criterion is measured relative to the criterion with 
a higher rank; S�� denotes the corresponding value. 

3. Calculating the coefficient � �: As a function of relative importance for 
each criterion, this coefficient is determined using the following Eq.: 
 

!�� � " 1�, # � 1$̃� & 1�, # ' 1 (3)

 
4. Calculating the initial weight for the criteria (()�): In this step, the initial 

weight of each criterion is obtained using Eq. (4). 
 

()� � * 1�, # � 1()�+,� � , # ' 1 (4)

 
5. Calculating the final normalized weights (-.�): Finally, Eq. (5) helps 

decision-makers to obtain the final normalized: 
 -.� � ()�∑ ()0102,  (5)
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In addition, in order to represent the final weights of the criteria, the de-
fuzzification process has been used as Eq. (6): 

  3456�7 � 8 & 8� & 4 & 9� & 95  (6)

 

Additive ratio assessment (ARAS) method based on interval-valued 

triangular fuzzy numbers  

 
Different MADM methods helped decision-makers to solve complicated 

economic problems (Zemlickienė et al., 2018; Zolfani et al., 2021; Skvar-
ciany et al., 2021). In 2010, Zavadskas and Turskis introduced the ARAS 
method as one of the practical and novel methods in the field of MADM 
(Zavadskas & Turskis, 2010; Turskis, & Zavadskas, 2010a; Turskis, & 
Zavadskas, 2010b). The steps of the ARAS-IVTFN method are described 
below (Dahooie et al., 2018): 
1. Forming a decision matrix and determining the optimal performance 

rating for each criterion: 
 

;� �  
⎣⎢
⎢⎢
⎡ �)?, ⋯ �)?� ⋯ �)?1⋮ ⋱ ⋮ ⋱ ⋮�)C, ⋯ �)C� ⋯ �)C1⋮ ⋱ ⋮ ⋱ ⋮�)�, ⋯ �)�� ⋯ �)�1⎦⎥

⎥⎥
⎤ ; G � 0,1, … , 4; # � 1, 2, … , K (7)

 
There m is the number of alternatives; n is the number of criteria de-

scribing each alternative; �)C�  is the interval-valued fuzzy number express-
ing the performance value of alternative i in terms of j criterion; �)?� is the 
optimal value of the j criterion. The symbol ‘~’ above each letter represents 
an interval-valued fuzzy set. 

The optimal performance rating for each interval-valued criterion is cal-
culated through Eq. (8): 

 �)?� � �58?�, 8?�� 7, 4?�, 59?�� , 9?�7� (8)
 

Other symbols are defined as follows: 
 

(9) 
9?�
� "maxC 9C�; # ∈ Ω�QRminC 9C�; # ∈ Ω�C1  

8?��
� UmaxC 8C�� ; # ∈ Ω�QRminC 8C�� ; # ∈ Ω�C1  

8?�
� "maxC 8C� ; # ∈ Ω�QRminC 8C� ; # ∈ Ω�C1  
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9?��
� UmaxC 9C�� ; # ∈ Ω�QRminC 9C�� ; # ∈ Ω�C1  

4?�
� "maxC 4C� ; # ∈ Ω�QRminC 4C�; # ∈ Ω�C1  

 
In these equations, Ω�QR denotes the benefit-type criteria (where the 

higher value is preferable), and Ω�C1 stands for cost value criterion: the 
less, the (Zavadskas et al., 2021) 

2. Calculating the normalized decision matrix: Decision-maker can use Eq. 
(10) for normalization: 
 

;V� �  
⎣⎢
⎢⎢
⎡ �̅�?, ⋯ �̅�?� ⋯ �̅�?1⋮ ⋱ ⋮ ⋱ ⋮�̅�C, ⋯ �̅�C� ⋯ �̅�C1⋮ ⋱ ⋮ ⋱ ⋮�̅��, ⋯ �̅��� ⋯ �̅��1⎦⎥

⎥⎥
⎤ ; G � 0,1, … , 4; # � 1, 2, … , K (10)

 

�̅�C� �
⎩⎪
⎨
⎪⎧ \]�C�

�̂_ , �C��
�̂_ ` , aC�

�̂_ , ]^C��
�̂_ , ^C�

�̂_`b ; # ∈ Ω�QR

cd ,Qef��+ , ,Qefg��+h , ,ief��+ , d ,jefg��+ , ,jef��+hk ; # ∈ Ω�C1
 (11)

 
There �̅�C� represents the interval-valued fuzzy optimal performance rat-

ing for the i-th alternative based on the j-th criterion. Furthermore: 
 

��+ � l 1�C�
�

C2? , �̂_ � l ^C� , G � 0, 1, … , 4�
C2?   (12)

 
3. Calculating the weighted normalized interval-valued decision matrix: 

In this step, the weighted normalized matrix ;m�  is defined through the 
normalized weight of the final criteria using the developed SWARA 
method based on interval-valued triangular fuzzy numbers and the 
normalized decision matrix.  
 

;m� �  
⎣⎢⎢
⎢⎢⎡

�n�?, ⋯ �n�?� ⋯ �n�?1⋮ ⋱ ⋮ ⋱ ⋮�n�C, ⋯ �n�C� ⋯ �n�C1⋮ ⋱ ⋮ ⋱ ⋮�n��, ⋯ �n��� ⋯ �n��1⎦⎥⎥
⎥⎥⎤ ; G � 0,1, … , 4; # � 1, 2, … , K (13)



Oeconomia Copernicana, 13(1), 109–150 

 

122 

The weighted normalized values of all criteria are obtained through the 
following equation: 

 �n�C� � -.�. �)C� ;  G � 0,1, … , 4 (14)
 

4. Calculating the overall performance index for each alternative using 
Equation (15): 
 

 p�C � l �n�C�
1

�2, ;  G � 0,1, … , 4 (15)

 
There p�C represents the overall interval-valued performance rating for 

the i-th alternative. 
5. Calculating the utility degree for each alternative: The result of fuzzy 

decision making for each alternative is in the form of interval-valued 
fuzzy numbers (p�C). The defuzzification process is performed in differ-
ent ways, which may affect the results. Using Eq. (16), the defuzzifica-
tion process is performed for p�C: 
 pC � �1 q r�pC & rpCg & pC� & rpC�g & �1 q r�pC�5  , r ∈ 
0,1� (16)

 
There r is a coefficient between 0 and 1. Changing this coefficient, we 

can give more importance to the parameters pCg and pC�g than the parame-
ters pC and pC�, respectively (and vice versa). 

6. The utility degree of each alternative is obtained by comparing it with 
the ideal value of p?. The utility degree of alternative �C is determined 
through Eq. (17): 
 �C � pCp? ;  G � 0,1, … , 4 (17)

 
There p? and pC are defuzzified values of the optimal index obtained 

from Eq. (16). �C is also a value in the range of [0, 1]. Finally, the decision-
makers ranked the alternatives based on �C values.  
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Case study and results 

 
The case study is an online game developer company in Turkey, seeking to 
enter the market of Iran, one of the largest Middle Eastern countries, and 
intended to design extensive advertising campaigns using advertising chan-
nels in Iran. According to Newzoo’s report, the overall revenue of video 
games in the Middle East in 2018 was $4.9 billion (Newzoo, 2018). Based 
on the findings of a native report from March 2017 to February 2018, Iran, 
with an estimated population of 81 million, had 28 million gamers and has 
a high potential to increase in the coming years (Khoshsaligheh & Ameri, 
2020; Iran Computer and Video Games Foundation, 2018). Iran is not 
among the top countries in terms of game production revenue. Newzoo 
(2019) ranked it as 23rd with sales of $ 602 million in 2018. The overall 
income of the "digital gaming market" in Iran is $ 269 million, which in-
cludes the cost of purchasing game hardware (Iran Computer and Video 
Games Foundation, 2018). In general, all this information reflects the popu-
larity of video games in Iranian society, and this market can potentially 
become a thriving one for domestic and foreign video games (Khosh-
saligheh & Ameri, 2020).  

In the case study of this research, since the managers of this internation-
al company intend to develop their market in Iran, it is necessary to obtain 
a detailed advertising program that can meet their goals. Entering interna-
tional markets and maintaining the position in the current market is the 
motivation of the game developers of this company to introduce their prod-
ucts to other countries. Therefore, the investors of this company became 
interested in the rapid development and undiscovered potentials of this 
industry in Iran and decided to achieve localized advertising planning in 
Iran through a well-structured and targeted study. A six-member committee 
consisting of the company’s research and development managers and the 
companies responsible for developing, publishing and advertising games in 
Iran was formed to present this plan. This committee identified and intro-
duced effective criteria set in media decision-making and criteria weighting 
and completing the decision table. The following are the findings of various 
steps of our methodology. 
 

Criteria identification 

 
As mentioned earlier, one of the most important objectives of this re-

search is to provide a decision model to select the appropriate advertising 
media in online games. Based on the background review, Table 1 shows 
a list of identified criteria used in the literature. 
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Then, according to the requirements of the product (online games), the 
list of identified criteria in the form of the fuzzy Delphi questionnaire was 
provided to experts in the field of marketing and advertising in the online 
gaming industry in order to localize the criteria for selecting the appropriate 
advertising media. The questionnaire consisted of two parts. The first part 
was considered for assessing the appropriateness of the criteria extracted 
from the literature with the field of research (selection of appropriate media 
in the online gaming industry). In the second part, they were asked to sug-
gest other criteria that can be effective in the evaluation. Figure 2 presents 
the final list of criteria and decision models after obtaining experts’ opin-
ions. 

The expert group received a list of all available media and advertising 
channels, based on an assessment of the research team's experience and 
background, to list alternatives at the last level of this model. This list in-
cluded those commonly used by advertisers and advertising agencies, in-
cluding online and offline media. After reviewing the available alternatives, 
ten media were identified and presented by experts that were most relevant 
to the online gaming space and are more considered by the developers of 
these games in Iran. 
 

Calculation of criteria weight based on IVTFN SWARA  

 
In this section, the developed IVTFN SWARA was used to determine 

the weight of the main criteria and related sub-criteria based on the opin-
ions of committee members. For this purpose, the linguistic variables pro-
posed by Stanujkic et al. (2015) have been used (Table 2). 

Table 3 presents the results of the first expert obtained according to the 
developed extension IVTFN SWARA method. Later, decision-makers use 
normalized expert team members’ opinions about criteria importance geo-
metric mean values to establish the final weights of the criteria for the con-
sidered problem. Table 4 shows the results. 
 

 

IVTFN ARAS results  

 
After calculating the final criteria and sub-criteria weights, the committee 
members evaluated each of the identified media based on these criteria and 
in terms of the linguistic variables presented in Table 5. 

As mentioned earlier, the list of advertising media was identified in two 
main categories, including offline media and online media. After obtaining 
the opinions of the field experts and committee members, they were final-
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ized in the form of ten media suitable for marketing and advertising in the 
field of online games. Table 6 represents the final list of media and evalua-
tion of each from the point of view of decision-makers. 

Later, decision-makers the linguistic variables replaced by the corre-
sponding interval-valued triangular fuzzy numbers. Then, they averaged 
experts’ opinions to aggregate them and formed a group decision table. 
After forming the aggregated decision matrix, it was normalized based on 
Eq. (11), and then the weighted normalized decision matrix was calculated 
based on Eq. (14) using the weights calculated in the previous step (Table 
7). 

Finally, the overall performance index for each alternative (p�C) was cal-
culated based on Equation 15 (second column of Table 8). The columns 
(�C) in Table (8) represent the utility degree calculated for each alternative 
obtained from Eq. (17). The results of the evaluation are used as input to 
the next stage in the evaluation framework development. 

 
 

Discussion 

 
According to research findings, in setting priorities to the main criteria for 
implementing the three possible scenarios, the audience relevancy ratio has 
the highest weight and is therefore first. Since media planning aims to con-
vey the right message through the media appropriate to the audience of that 
particular product (Javan et al., 2018), it is not far-fetched to place the cri-
terion of audience fit in the priority. Also, prioritizing the sub-criteria of 
this criterion shows that among all the factors representing the audience fit, 
the sub-criterion of product fit is the most important one, because the effec-
tiveness of an advertisement is inextricably linked with the relevance of the 
media used and the product being advertised (Till & Busler, 2000; Schou-
ten et al., 2020). The next position belongs to the convenience of a media, 
and the media that provides easier access for users is given a higher priority 
in the media selection process. User-friendliness is a sub-criterion which is 
the next priority and which is related to design innovation that makes the 
user easily communicate with the intended media (Ngai, 2003). The next 
priority is assigned to the extent of the user's interaction with the media. 
This sub-criterion indicates the extent to which the customer can respond to 
the information conveyed by the ads in a particular medium (Coulter & 
Sarkis, 2006). The degree of flexibility of the media in terms of time, age, 
gender, and others, and finally, the media facilitating conditions are the 
following priorities. 
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Based on the findings of this study, the criterion of attractiveness is at 
the second place in terms of importance in media selection. Since marketers 
and advertisers have found that games represent unique opportunities to 
reach a diverse audience through a fun and engaging medium (Cicchirillo, 
2019), they emphasize this indicator in their media planning. In addition, 
the essential sub-criterion identified in media attractiveness is the impres-
sion that the media perceives, and then the media’s attentiveness is in the 
second place. E. St. Elmo Lewis theorized that for an advertising campaign 
to be successful, it must first stimulate the audience's interest and emotion 
and draw their attention (Javan et al., 2018). In addition, research in the 
field of in-game advertising has shown that a person's emotional experienc-
es have a significant impact on ad processing (Grigorovici & Constantin, 
2004; Jeong & Biocca, 2012; Herrewijn & Poels, 2015). Media credibility 
as the next priority is another sub-criterion for the attractiveness compo-
nent. According to Zha et al. (2015), it plays a vital role in determining the 
effectiveness and value of advertising (Zha et al., 2015; Sari et al., 2020). 
The reputation and popularity of the media is another sub-criterion of this 
dimension. At the end of this list are the sub-criterion of informativeness 
and access to information through the media. According to Sari et al. 
(2020), most millennials are transitioning from traditional media to online 
to get the latest information. Since the primary audience for online games is 
young people, it can be expected that media informativeness would be of 
some interest to the audience of this type of game. 

The findings of this study showed that in the field of potential risks in 
media selection, infrastructure constraints could be considered the most 
critical deterrent to media selection. Given that various infrastructures, 
including the Internet and technology, are recognized as a critical concept 
in media and communication studies in the age of globalization and digital-
ization (Plantin & Punathambekar, 2019), the restrictions and related barri-
ers can have a significant impact on media choice. The next most signifi-
cant factor is the risk of fraud in the media and advertising industry as 
a severe problem for many activists in this field (Dörnyei, 2020). Fraud has 
long been one of the biggest problems on the Internet (Wilbur & Zhu, 
2009), and online advertising is increasingly one of its primary victims and 
the bedrock of all kinds of advertising fraud, such as fake clicks, unrealistic 
installation or downloads, traffic generated by robots, and others (Dörnyei, 
2020). Laws restricting media content and regional legal barriers are other 
factors to consider in the area of media choice risk. Content restrictions 
refer to the rules set by the media to prevent the display of specific infring-
ing content. Violent and racist content is among the content that may be 
banned. The legal barriers of each region also depend on the policies of that 
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region. The risk of the presence of competitors is another factor that affects 
the visibility and effectiveness of advertising and prevents the success of an 
advertising campaign. 

This process presented the prioritization of the media in the form of 
three scenarios. Since online games are played on the Internet, it was ex-
pected that online media would be the most important in choosing an ad-
vertising program. It is what happened, and almost all online media have 
a higher priority than others do. Online advertising has significant ad-
vantages over other media regarding high audience reach, impact, cost, 
flexibility, and short lead-time (Kassaye & Wossen, 1999; Coulter & 
Sarkis, 2005). Table 8 shows the results obtained in the media prioritization 
phase. 

In recent years, the number of online users who reach their desired re-
sult through search engines instead of going directly to a website has been 
increasing at a tremendous rate (Aashirwad Kumar, 2020). It has made the 
search engine the most critical medium for advertising and especially 
online product promotion. The results also confirmed this and introduced 
search engine advertising as the most critical media for online game adver-
tising. Social networks are the next priority. According to the audience of 
online games, which is primarily young people, this media is a perfect 
space to attract the audience. In addition, the low cost of advertising on 
social networks has made it a suitable platform for advertising or attracting 
users (Paulson et al., 2018). In addition, the availability of most social me-
dia allows for various social interactions such as viral social activity and 
community engagement (Tavana et al., 2013; Li & Shiu, 2012).  

On the other hand, other results indicate that environmental advertising 
and newspaper and magazine ads have the least weight and priority in the 
advertising program for online games. In addition to being old and tradi-
tional, these media have targeted a smaller audience in our area. It has led 
online game advertising planners to show less interest in these platforms as 
suitable advertising mediums (Wang & Sparks, 2019). 
 

Theoretical and methodological contribution 

 
The decision to choose the media is often challenging, not only because 

of the economic importance of the decision; but also because of the wide 
range of available alternatives. As mentioned, most studies in the field of 
media planning are based on traditional practices. In addition, the few stud-
ies conducted with quantitative approaches have shortcomings in dealing 
with real-world conditions. On the other hand, choosing a suitable advertis-
ing medium is a complex problem with multiple and sometimes contradict-
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ing criteria. Accordingly, researchers gradually considered MADM meth-
ods for modelling and selecting the appropriate advertising media. MADM 
methods provide valuable support for decision-makers in the field of adver-
tising media. The purpose of MADM methods is not to provide an optimal 
solution. As a decision support tool, these methods make it possible to ag-
gregate complex topics and problem data to find a logical and acceptable 
answer. The critical point in the decision-making process is that the criteria 
used to evaluate the advertising media are sometimes qualitative, and deci-
sion-makers cannot assess them using quantitative numbers. As a result, the 
data will be ambiguous and imprecise. 

The wide range of advertising media, the lack of knowledge and compe-
tence of planners in all aspects of the issue and the lack of access to rele-
vant information for assessment increase uncertainty. These factors have 
increased the need for frameworks that allow group decision-making in 
media selection based on uncertain data. However, many previous studies 
have not taken into account qualitative data such as expert opinions and 
knowledge. Accordingly, a hybrid framework was proposed in this article 
to provide a suitable and optimal solution for prioritizing existing media 
and media planning in the online gaming industry. On the one hand, the 
proposed framework is based on criteria appropriate to the conditions and 
features of online games. On the other hand, it has tried to cover the short-
comings of previous approaches in the face of inherent uncertainty by using 
MADM methods developed in the space of interval-valued fuzzy sets. 

This paper addresses one of the main gaps in the field of study by pro-
posing a quantitative methodology for integrating information based on the 
knowledge of experts in the decision-making processes select advertising 
media for online games. Most traditional media selection processes are 
based solely on experience and estimation, and in practice, they are unable 
to systematically prioritize the alternatives due to the multiplicity of media 
available and the complexity of the decision-making process. Hence, our 
methodology provides an answer to this complexity. This study has struc-
tured the media selection decision-making process by considering advertis-
ing experts’ experience, expertise, and judgment, especially in the online 
gaming industry, to reflect what is happening in the real world. 
 

Practical implications 

 
The findings of this study can have different executive contributions. 

First, it is essential for online game advertising practitioners and policy-
makers . In the multi-billion-dollar and popular online gaming industry, 
proper and optimal advertising is a vital element. As a result, understanding 
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how and why media choices are made plays a significant role for those 
involved in online game advertising planning. Awareness of the criteria 
affecting the selection of online game advertising media and having a sys-
tematic framework for applying these criteria in advertising media selection 
decisions play a significant role in practical decisions. Due to the highly 
competitive online games market in e-commerce, e-commerce managers 
should use all available tools to design online games and introduce them 
effectively to consumers of these games. In addition, the use of such tools 
significantly reduces the risk of wrong decisions that have significant nega-
tive consequences, such as wasting huge advertising costs and damaging 
the online gaming brand. In addition, the effects of the success or failure of 
online games should not be analyzed only in the online game market. Given 
the role that online games play as an advertising platform for advertising 
other products and services, the success of an online game will be twofold 
for e-commerce managers. 

Second, the results of such research can also have some benefits for 
online gaming consumers. Applying effective criteria for choosing online 
gaming advertising media can provide better awareness and access for 
online gaming audiences. Accordingly, online gaming enthusiasts will have 
better access to their favorite online games through carefully selected me-
dia and accessible to them according to their characteristics. Hence, their 
satisfaction will ultimately increase. 

Third, the findings of this study and the methodology introduced for the 
selection of advertising media can have many applications for other re-
searchers. The approach used in this research to identify and select online 
game advertising media can be used as an example available to other mar-
keting and advertising researchers of various other products and services to 
design models tailored to those products and services. 
 

 

Conclusions  

 
The process of planning and selecting advertising media is done in two 
stages. The first stage prioritizes all media available to the organization and 
identify the top media. The second stage presents a suitable combination of 
the extracted top media based on the budget defined for the campaign and 
advertising goals. Since most articles in media planning have dealt with the 
second step of this process, namely advertising budgeting, the focus of the 
present study was to provide a method for selecting and prioritizing the 
media in which the available media of the organization are prioritized. The 
top media from the point of view of experts are identified using a MADM 
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process. Experts performed the prioritization process based on three criteria 
of media attractiveness, its relevance to the audience, and the possible risks 
arising from the use of each media. These three criteria and their related 
sub-criteria were identified in the first stage by reviewing the background 
of decision-making criteria in media selection by online game advertising 
experts in the form of the fuzzy Delphi process. These experts were also 
asked to identify and suggest media from the existing advertising media set 
that are more relevant to the online gaming industry. Then, the identified 
criteria and each sub-criterion were weighted and prioritized using linguis-
tic variables using the SWARA-IVTFN extended method, and the im-
portance of each was determined. Research findings show that audience fit 
should be considered one of the most important factors influencing the 
choice of online gaming advertising media. In addition, the ranking results 
using ARAS-IVTFN show that among the various media used to advertise 
online games, online media have attracted more audience attention due to 
their greater relevance to online gamers. 
 

Limitations and directions for future research 

 
This research, like other researches, has faced some limitations that 

should be considered when interpreting the results and can be a basis for 
future research. As previously mentioned, advertising planning has two 
main phases, and the current research more focuses on the first phase (me-
dia selection). It is, therefore, necessary to determine the optimal composi-
tion of the media in the second stage, taking into account the goals and 
limitations of the advertising campaign. Combining the findings of this 
study with linear programming in the IVTFN space could be a good topic 
for future research. However, two well-known methods were used in this 
study, due to some difficulties during the implementation of these methods, 
much simpler methods like PIPRECIA and ARCAS have been presented 
that can be used in future researches. On the other hand, hesitancy in evalu-
ation is one of the essential issues that decision-makers experience in se-
lecting the appropriate advertising medium (whether relative importance 
scores in calculating the weight of criteria or evaluation of the alternatives). 
As a suggestion, it is possible to develop appropriate frameworks using 
Z numbers or HFLTs.  
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Table 2. Linguistic variables for weighting criteria 
 

Linguistic Variables Interval-Valued Triangular Fuzzy Number 

Equally important [(0.75, 0.8); 0.9; (0.9, 0.9)]  

Moderately less important  [(0.55, 0.6); 0.7; (0.8, 0.85)]  
Less important  [(0.35, 0.4); 0.5; (0.6, 0.65)]  
Very less important  [(0.15, 0.2); 0.3; (0.4, 0.45)]  
Much less important  [(0.1, 0.1); 0.1; (0.2, 0.25)]  

 
Source: Stanujkic et al. (2015). 
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Table 5. Linguistic variables for ranking the alternatives  
 

Linguistic Variables Interval-Valued Triangular Fuzzy Number 

Very High (VH) [(0.75, 0.8); 0.9; (0.9, 0.9)] 
High (H) [(0.55, 0.6); 0.7; (0.8, 0.85)] 
Medium (M) [(0.35, 0.4); 0.5; (0.6, 0.65)] 
Low (L) [(0.15, 0.2); 0.3; (0.4, 0.45)] 
Very Low (VL) [(0.1, 0.1); 0.1; (0.2, 0.25)] 

 
Source: Stanujkic et al. (2015). 
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