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Abstract. The objective to deliver the right advertisement to the right audience 

becomes crucial in the contemporary Internet marketing. Various ad servers 

(advertisement platforms) implement different techniques of socio-

demographical and behavioral targeting. This objective is hard to accomplish in 

the information-poor context of the local ad servers. 

In this paper we propose behavioral attribute driven smart targeting system. Its 

structure is based on five main entities – set of attributes, community profiles, 

Internet users, web sites and web banners - ads. The attributes are pre-defined 

entities, and they represent the traits of the Internet users, their interests demon-

strated through their online behavior. Attributes are chosen from the finite set. 

The community profiles are characterized by attributes they are assigned with 

different degrees of membership. The affiliation of a particular Internet user to a 

community profile is dynamically calculated with the fuzzy logic model, after 

relatively small number of clicks by the user (to accomplish the dynamic of in-

terests of the Internet users). Web sites are assigned with an attribute, and visits 

of the user on particular sites determines the community profile of the Internet 

user. Furthermore, when a new ad is placed, it is assigned to one or more attrib-

utes.  

Keywords: Internet marketing, behavioral targeting, ad server; fuzzy logic, 

fuzzy neural system. 

1 Introduction 

The marketing paradigm of the new Internet era called mass customization indicates 

production of personalized or custom-tailored goods or services to meet consumers' 

diverse and changing needs at near mass-production prices. The concept is based on 
the 'economies of scope' where advances in technologies such as computerization, 
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Internet, product modularization, and lean production enable firms to provide product 

variety and customization in many industries. [1]  

Internet marketing, especially ad serving is the advertising area where this person-

alization paradigm takes place. The traditional approach, the ‘industrial era’ of ad 

serving was media planning process when the digital marketers determined the demo-

graphic profile of the target users segment and match it with the profile of online me-

dia brands. 

In the Internet marketing industry, the personalization, or mass customization is 

becoming a standard tool, it decouples environment from interest, and may be 

achieved in several ways, such as [2]: 

 Behavioral targeting, as refined by Google over the years; 

 Creative use of social graph data, as amassed by Facebook; 

 Collaborative filtering practiced by Amazon and Netflix; 

 A combination of any of these.  

Field of interest of this paper is the behavioral targeting. Behavioral targeting em-

ploys different operating mechanisms, or takes three broad forms: retargeting, rule-

based targeting and CRM (customer relationship management system) matching. 

Retargeting is a kind of targeting where users that have visited the site and did not 

convert or did not accomplish any other predefined interaction are tracked across a 

site or across a network, and they are served appropriate ad, from the area they were 

previously interested in. This is the oldest kind of behavioral targeting.  

Rule-based targeting models in general track the users’ traits and serve the ads with 

specific characteristics to matching users. 

Other technologies integrate data from CRM systems to target specific categories 

of user (CRM matching), and massive data is exchanged to perform the best match 

between the user and the ad. [3] 

Also, there are differences on the place and scope of the use of behavioral targeting 

[4]: 

 Ad server behavioral targeting uses tags on an advertiser's website to track the 
actions of users (retargeting); 

 Site-based behavioral targeting uses systems to configure the landing page to meet 

the predicted need of that consumer; 

 Media owner-based behavioral targeting systems use similar information gathered 

on viewers of media sites, coupling it with demographics, location and search data 
to segment the audience by interest; 

 Network-based behavioral targeting that gathers data about behavior on large num-

ber of sites; 

 Internet service provider (ISP) based systems use data gathered at the ISP level and 

enhanced by behavioral targeting; 

 Google uses users' search data to determine which ads to display, and scanning the 

page in which the ad is displayed, making it relevant to the user and the context. 
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In this paper we propose a model of network-based, rule-based behavioral targeting 

system, with an element of CRM systems, that we name as behavioral attribute driven 

smart targeting system.  

The structure of the paper is as follows. Firstly, the model overview is presented in 

section 2. Rule based system is sketched in section 3, while subsection 3.1 shows the 

basic structure of the fuzzy neural system. Subsection 3.2 covers the supervised train-

ing algorithm, 3.3 parameter and structure training phase and 3.4 experiment data for 

rule base concentrations. The discussion is given in section 4 and finally a conclusion 

is given in section 5. 

2 Model overview 

The model of behavioral attribute driven smart targeting system that we propose in 

this paper employs fuzzy neural systems and fuzzy logic algorithms. The main goal of 

the proposed model is to achieve dynamic behavioral targeting of Internet users based 

on community profiles.  

Its structure is based on five main entities – set of attributes, community profiles, 

Internet users, web sites and web banners - ads. The attributes are pre-defined entities, 

and they represent the traits of the Internet users, their interests demonstrated through 

their online behavior. Attributes are chosen from the finite set. The community pro-
files are characterized by attributes they are assigned with different degrees of mem-

bership. The affiliation of a particular Internet user to a community profile is dynami-

cally calculated with the fuzzy logic model, after relatively small number of clicks by 

the user (to accomplish the dynamic of interests of the Internet users). Web sites are 

assigned with an attribute, and visits of the user on particular sites determines the 

community profile of the Internet user. Furthermore, when a new ad is placed, it is 

assigned to one or more attributes. 

This system is going to be evaluated by chosen set of standard Internet metrics (in-

dicators), such as CTR (Click Through Rate). In parallel, while we are going to test 

the system in real time ad servers' environment, in duration of 2 months, we plan to 

collect and store the behavior of users in a database (the knowledge base). After that 

period, we plan to improve our system considering the stored off-line and dynamical-

ly created data with experimentally selected grade of membership. 

The selected technology for the proposed model is fuzzy neural systems and fuzzy 

logic algorithms. We propose those technologies for three reasons: they are suitable 

for modeling and training the system to produce the desired output (we have deter-

mined the desired output and we can train the system to accomplish that through input 
parameters); they are convenient for fine tuning (we define number of community 

profiles with different degrees of membership of the corresponding attributes); and 

the most important advantage – the technology’s ability to follow the users behavior 

and interests on Internet in real time. 

In order do have acceptable performance, preparation activities had to be undertak-

en, and certain environment had to be set in off-line mode. First, we have considered 

13 different attributes as follows:  

 (1) Business, finance, law;  
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 (2) Immovable, construction;  

 (3) Education; 

 (4) Information, publicity, media;  

 (5) Culture and entertainment;  

 (6) Automobiles;  

 (7) New technologies;  

 (8) Job; 

 (9) Social issues; 

 (10) Sport;  

 (11) Life style;  

 (12) Touristic; 

 (13) Other.  

In our experiments, we took into account and classified about 100 web sites ac-

cording to this attributes. Second, we have created community profiles based on 

grades of fuzzy membership functions on previously defined attributes, with 3 lin-

guistic levels (high, medium, low). Third, we have made pools of already classified 

web ads and mapped them (made a correlation) to the community profiles, respective-

ly. And forth, we used a fuzzy neural system with parametrical and structural reduc-

tion purpose to achieve representative fuzzy rule base [5]. Those rules will be used by 
algorithm for dynamic determination (mapping) of users with community profiles.  

After the preparation phase, the system will start to collect the user's behavior 

(online mode). After predefined number of clicks, from x to y (i.e. 20-50), an algo-

rithm calculates the degree of membership of corresponding fuzzy set on statistic 

basis, implements the fuzzy if-then rule(s) from the representative rule base and ob-

tains, as a return value, community profile with corresponding pool of web ads. As 

long as the user is clicking, a new community profile will be obtained (mapped) to the 

identified user after each predefined number of clicks. This algorithm will follow the 

behavior of the user in real time.  

In the current stage of our research, for the simplicity sake, we focus only on the 

behavioral aspect and we do not take into account any other dimension of information 

such as content of the page or searched keywords. 

3 Rule base system 

The results regarding our proposed system for smart behavioral targeting are mainly 

based on a quality of the implementation of the fuzzy neural system used for training 

data that results in concentration of fuzzy if-then rules representing the community 

profiles. This fuzzy neural system uses linguistic teaching signals and belongs to the 

group of expert systems.  
All decisions about which ad to be presented to which user are based on the quality 

of this system. In the following subsections of the paper, the proposed fuzzy neural 

system is presented. 
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3.1 Basic structure of the fuzzy neural system  

The architecture of the proposed fuzzy neural system is a 5-layered structure available 

to process crisp and fuzzy values. Each node on layer 1 has corresponding one input 
linguistic variables and each node on layer 5 have corresponding one output linguistic 

variable. The nodes on layer 2 and 4 are statement nodes determining the membership 

functions of the corresponding linguistic variable. Only nodes on these layers use 

fuzzy weights. Each node on layer 3 presents one fuzzy rule contributing in fuzzy if-

then rule base. So, for every rule node (node on layer 3) exists at most one link (or 

none) that connects the statement node using input or output link.  
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Fig. 1. Base structure of node used in the proposed fuzzy neural system 

3.2 Supervised training algorithm 

These types of algorithms are used in system environment where the input-output 

pairs are known. In general, training fuzzy rules are of the following format: 

 

Rp: IF x1 e Xp1 i … i xp e Xpn, THEN y e Yp 

 

where p= 1, 2, …m and m is the total amount of the training rules.  

 

The proposed system uses an efficient approach in rules' combination using smaller 

set of fuzzy rules (weights) to present the training set of fuzzy rules. Therefore, the 

system can be used for reduction of the number of rules presented by compression of 

simple to representative (complex) rules. 

3.3 Parameter and structure training phase 

The proposed fuzzy neural system has two training phases. Parameter training phase 

that is used for tuning fuzzy weights on layer 2 and 4 of the fuzzy neural network, 

implements the gradient descent based algorithm. The minimal accepted error is cal-

culated between actual output and desired output. Structure training phase is divided 

in two parts: first, for recognition of fuzzy statements of input-output linguistic varia-

bles using likeness; second, for reduction of number of rules eliminating the redun-

dancy. 
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Fig. 2. Illustration of combination of rules 

3.4 Experiment data for rule base concentrations 

In the proposed system, input parameters are linguistic variables that presents the 

attributes (categories) and output values are community profiles. For each attribute as 

input variable, we propose 2 fuzzy sets (low, high) and for each output as community 

profile we propose 3 fuzzy sets (low, medium, high). Available are 319.488 

(2
13

x3x13) fuzzy if-then rules, in advance. We expect to make a reduction in number 

of rules more then 90%. In Table 1., in the given example, the sign * marks ''not im-

portant".  

Table 1. Initial rule base 

Characteristic 
 Input vector  

Output 
Attr1 Attr2... Attr13 

1 High Low * High 

2 High High Low Medium 

3 * Low Low Low 

...    ... 

 

 

4 Discussion 

The advantages of the proposed model are: the algorithms are simple, suitable for real 

time processing of large amount of data; dynamic short cycle tracking of the Internet 

users and their changing preferences; improvements of the community profiles with 

the stored data from the knowledge base of the system. One important advantage is 

the opportunity to implement the system in real ad server environment. 

The disadvantages of the system are: the initialization of the fuzzy neural system is 

always a hard task; setting up the fuzzy neural system and choosing the appropriate 

membership functions; training the data using appropriate rules (functions) to achieve 

the desired output; setting appropriate degrees of membership per categories for 

community profiles. 
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The main contributions of this paper are: design of an behavioral targeting expert 

system using fuzzy neural system as a rule base; and setting an experimental envi-

ronment for testing and evaluating proposed system. 

As future work we plan to upgrade the system with the capability of defining the 

community profile by the click stream and keywords search; and we are going to 

implement the model in the real ad server platform in the Republic of Macedonia. 

5 Conclusion 

The proposed behavioral attribute driven smart targeting system is designed to im-

prove the effectiveness of the ad serving in an Internet marketing environment. 

Our theoretical goal is to implement system for training and fine-tuning of the 

community profiles that are graduated. Our applicative goal is to deploy the first local 

network ad server with behavioral targeting feature that operates in the Republic of 

Macedonia. Although we are in the early stage of development of the proposed mod-

el, our initial assessment suggests these goals could be achieved. 
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