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 Abstract 

Wikipedia is a free, web-based, collaborative, multilingual encyclopedia project supported by 

the non-profit Wikimedia Foundation. Due to the free nature of Wikipedia and allowing open 

access to everyone to edit articles the quality of articles may be affected. As all people don’t 

have equal level of knowledge and also different people have different opinions about a topic 

so there may be difference between the contributions made by different authors. To overcome 

this situation it is very important to classify the articles so that the articles of good quality can 

be separated from the poor quality articles and should be removed from the database. 

The aim of this study is to classify the articles of Wikipedia into two classes class 0 (poor 

quality) and class 1(good quality) using the Adaptive Neuro Fuzzy Inference System 

(ANFIS) and data mining techniques. Two ANFIS are built using the Fuzzy Logic Toolbox 

[1] available in Matlab. The first ANFIS is based on the rules obtained from J48 classifier in 

WEKA while the other one was built by using the expert’s knowledge. The data used for this 

research work contains 226 article’s records taken from the German version of Wikipedia. 

The dataset consists of 19 inputs and one output. The data was preprocessed to remove any 

similar attributes. The input variables are related to the editors, contributors, length of articles 

and the lifecycle of articles. In the end analysis of different methods implemented in this 

research is made to analyze the performance of each classification method used. 
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Introduction 

Wikipedia is a free web based encyclopedia online since 13 January 2001. It has 12,348,006 

registered users including 1,721 administrators. Wikipedia.org is among the top ten most popular 

websites on internet. It has a traffic rank of 5.  About 12.5 % of global internet users daily visits 

Wikipedia.org.   

 

 

Figure 1 - Wikipedia traffic ranking by alexa [2] 

Wikipedia is written collaboratively by largely anonymous Internet volunteers who write 

without pay. Anyone with Internet access can write and make changes to Wikipedia articles 

(except in certain cases where editing is restricted to prevent disruption and/or vandalism). 

Users can contribute anonymously, under a pseudonym, or with their real identity, if they 

choose, though the later is discouraged for safety reasons. The Wikipedia community has 

developed many policies and guidelines to improve the encyclopedia; however, it is not a 

formal requirement to be familiar with them before contributing. Since its creation in 2001, 

Wikipedia has grown rapidly into one of the largest reference web sites, attracting nearly 68 

million visitors monthly as of January 2010. There are more than 91,000 active contributors 

working on more than 15,000,000 articles in more than 270 languages. As of today, there are 

3,293,950 articles in English. Every day, hundreds of thousands of visitors from around the 

world collectively make tens of thousands of edits and create thousands of new articles to 

augment the knowledge held by the Wikipedia encyclopedia.  
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Every contribution may be reviewed or changed. The expertise or qualifications of the user 

are usually not considered. This is possible since Wikipedia's intent is to cover existing 

knowledge which is verifiable from other sources. Original research and ideas which haven't 

appeared in other sources are therefore excluded. People of all ages and cultural and social 

backgrounds can write Wikipedia articles as most of the articles can be edited by anyone with 

access to the Internet simply by clicking the edit this page link. Anyone is welcome to add 

information, cross-references, or citations, as long as they do so within Wikipedia's editing 

policies and to an appropriate standard. Substandard or disputed information is subject to 

removal. Users need not worry about accidentally damaging Wikipedia when adding or 

improving information, as other editors are always around to advise or correct obvious errors, 

and Wikipedia's software is carefully designed to allow easy reversal of editorial mistakes. 

Because Wikipedia is a massive live collaboration, it differs from a paper-based reference 

source in many ways. In particular, older articles tend to be more comprehensive and 

balanced, while newer articles more frequently contain significant misinformation, 

unencyclopedic content, or vandalism. Users need to be aware of this to obtain valid 

information and avoid misinformation that has been recently added and not yet removed. 

However, unlike a paper reference source, Wikipedia is continually updated, with the 

creation or updating of articles on historic events within hours, minutes, or even seconds, 

rather than months or years for printed encyclopedias. [3] 

Strengths, weaknesses, and article quality in Wikipedia 

Wikipedia's greatest strengths, weaknesses, and differences all arise because it is open to 

anyone, it has a large contributor base, and its articles are written by consensus, according to 

editorial guidelines and policies. 

Wikipedia is open to a large contributor base, drawing a large number of editors from 

diverse backgrounds. This allows Wikipedia to significantly reduce regional and cultural bias 

found in many other publications, and makes it very difficult for any group to censor and 

impose bias. A large, diverse editor base also provides access and breadth on subject matter 

that is otherwise inaccessible or little documented. A large number of editors contributing at 

any moment also mean that Wikipedia can produce encyclopedic articles and resources 
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covering newsworthy events within hours or days of their occurrence. It also means that like 

any publication, Wikipedia may reflect the cultural, age, socio-economic, and other biases of 

its contributors. There is no systematic process to make sure that "obviously important" 

topics are written about, so Wikipedia may contain unexpected oversights and omissions. 

While most articles may be altered by anyone, in practice editing will be performed by a 

certain demographic (younger rather than older, male rather than female, rich enough to 

afford a computer rather than poor, etc.) and may, therefore, show some bias. Some topics 

may not be covered well, while others may be covered in great depth. 

Allowing anyone to edit Wikipedia means that it is more easily vandalized or susceptible to 

unchecked information, which requires removal. While blatant vandalism is usually easily 

spotted and rapidly corrected, Wikipedia is more subject to subtle viewpoint promotion than a 

typical reference work. However, bias that would be unchallenged in a traditional reference 

work is likely to be ultimately challenged or considered on Wikipedia. While Wikipedia 

articles generally attain a good standard after editing, it is important to note that fledgling 

articles and those monitored less well may be susceptible to vandalism and insertion of false 

information. Wikipedia's radical openness also means that any given article may be, at any 

given moment, in a bad state, such as in the middle of a large edit, or a controversial rewrite. 

Many contributors do not yet comply fully with key policies, or may add information without 

citable sources. Wikipedia's open approach tremendously increases the chances that any 

particular factual error or misleading statement will be relatively promptly corrected. 

Numerous editors at any given time are monitoring recent changes and edits to articles on 

their watch list. 

Wikipedia is written by open and transparent consensus – an approach that has its pros 

and cons. Censorship or imposing "official" points of view is extremely difficult to achieve 

and usually fails after a time. Eventually for most articles, all notable views become fairly 

described and a neutral point of view reached. In reality, the process of reaching consensus 

may be long and drawn-out, with articles fluid or changeable for a long time while they find 

their "neutral approach" that all sides can agree on. Reaching neutrality is occasionally made 

harder by extreme-viewpoint contributors. Wikipedia operates a full editorial dispute 

resolution process, one that allows time for discussion and resolution in depth, but one that 

also permits disagreements to last for months before poor-quality or biased edits are removed. 
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A common conclusion is that Wikipedia is a valuable resource and provides a good reference 

point on its subjects. 

Articles and subject areas sometimes suffer from significant omissions, and while 

misinformation and vandalism are usually corrected quickly, this does not always happen.  

Wikipedia is written largely by amateurs. Those with expert credentials are given no 

additional weight. Some experts contend that expert credentials are given less weight than 

contributions by amateurs. Wikipedia is also not subject to any peer review for scientific or 

medical or engineering articles. One advantage to having amateurs write in Wikipedia is that 

they have more free time on their hands so that they can make rapid changes in response to 

current events. The wider the general public interest in a topic, the more likely it is to attract 

contributions from non-specialists. [3] 

Problem description and research objectives 

As described in the previous section that the article’s quality is a major problem which 

Wikipedia is currently facing. Everyday lot of new articles is added to Wikipedia and huge 

amount of editions are performed by Wikipedia community. Daily a large number of people 

consult Wikipedia to seek information related to different topics. A common practice that 

most of the people do is that they blindly believe on what they got from internet and use it in 

further writings and in this way they transfer the false information to other people. To make 

sure that no false information is transferring through Wikipedia it is very important to 

maintain the quality of articles so that the articles having valid material remain in the 

database and low quality articles can be removed. This is also helpful to avoid the wastage of 

resources. 

The aim of this research work is to make the classification of Wikipedia articles by using the 

Data mining and Fuzzy Logic techniques. The articles are classified into two classes class 1 

and class 0. Class 1 contains the articles which are of Good quality and should remain on 

Wikipedia and Class 0 contains those articles which are of poor quality and should be 

removed from Wikipedia.  Analysis of different methods used in this study will also be made 

to explore the performance of each method and find the best of them. 
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Theory 

Fuzzy Logic 

The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh, a professor at the University 

of California at Berkley, and presented not as a control methodology, but as a way of 

processing data by allowing partial set membership rather than crisp set membership or non 

membership. This approach to set theory was not applied to control systems until the 70's due 

to insufficient small -computer capability prior to that time. Professor Zadeh reasoned that 

people do not require precise, numerical information input, and yet they are capable of highly 

adaptive control. If feedback controllers could be programmed to accept noisy, imprecise 

input, they would be much more effective and perhaps easier to implement [4] 

What is fuzzy logic? 

Fuzzy logic is a form of multi-valued logic derived from fuzzy set theory to deal with 

reasoning that is approximate rather than precise. In contrast with "crisp logic", where binary 

sets have binary logic, fuzzy logic variables may have a truth value that ranges between 0 and 

1 and is not constrained to the two truth values of classic propositional logic. Furthermore, 

when linguistic variables are used, these degrees may be managed by specific functions. 

Fuzzy logic emerged as a consequence of the 1965 proposal of fuzzy set theory by Lotfi 

Zadeh. Though fuzzy logic has been applied to many fields, from control theory to artificial 

intelligence, it still remains controversial among most statisticians, who prefer Bayesian logic, 

and some control engineers, who prefer traditional two-valued logic. [5] 

Adaptive Neuro Fuzzy Inference System (ANFIS) 

Fuzzy Logic Controllers (FLC) has played an important role in the design and enhancement 

of a vast number of applications. The proper selection of the number, the type and the 

parameter of the fuzzy membership functions and rules are crucial for achieving the desired. 

Adaptive Neuro-Fuzzy Inference Systems are fuzzy Sugeno models put in the framework of 

adaptive systems to facilitate learning and adaptation. Such framework makes FLC more 

systematic and less relying on expert knowledge. To present the ANFIS architecture, let us 

consider two-fuzzy rules based on a first order Sugeno model  
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Rule 1: if (x is A1) and (y is B1), then (f1 = p1x + q1y + r1) 

Rule 2: if (x is A2) and (y is B2), then 

(f2 = p2x + q2y + r2) 

One possible ANFIS architecture to implement these two rules is shown in Figure. Note that 

a circle indicates a fixed node whereas a square indicates an adaptive node (the parameters 

are changed during training).  

Layer 1: All the nodes in this layer are adaptive nodes. 

 

 

                                                                              Figure 2 - ANFIS structure [6] 

 

Layer 2: The nodes in this layer are fixed (not adaptive). These are labeled M to indicate that 

they play the role of a simple multiplier. The output of each node is this layer represents the 

firing strength of the rule. 

Layer 3: Nodes in this layer are also fixed nodes. These are labeled N to indicate that these 

perform a normalization of the firing strength from previous layer.  

Layer 4: All the nodes in this layer are adaptive nodes. The output of each node is simply the 

product of the normalized firing strength. 
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Layer 5: This layer has only one node labeled S to indicate that is performs the function of a 

simple summer. [6] 

WEKA 

WEKA contains a collection of visualization tools and algorithms for data analysis and 

predictive modeling, together with graphical user interfaces for easy access to this 

functionality. The original non-Java version of WEKA was a TCL/TK front-end to (mostly 

third-party) modeling algorithms implemented in other programming languages, plus data 

preprocessing utilities in C, and a Make file-based system for running machine learning 

experiments. This original version was primarily designed as a tool for analyzing data from 

agricultural domains, but the more recent fully Java-based version (WEKA 3), for which 

development started in 1997, is now used in many different application areas, in particular for 

educational purposes and research. The main strengths of WEKA are that it is 

• Freely available under the GNU General Public License.  

• Very portable because it is fully implemented in the Java programming language 

and thus runs on almost any modern computing platform.  

• Contains a comprehensive collection of data preprocessing and modeling 

techniques, 

• Is easy to use by a novice due to the graphical user interfaces it contains.  

WEKA supports several standard data mining tasks, more specifically, data preprocessing, 

clustering, classification, regression, visualization, and feature selection.  

The Explorer interface has several panels that give access to the main components of the 

workbench. The Preprocess panel has facilities for importing data from a database, a CSV file, 

etc., and for preprocessing this data using a so-called filtering algorithm. The Classify panel 

enables the user to apply classification and regression algorithms to the resulting dataset, to 

estimate the accuracy of the resulting predictive model, and to visualize erroneous predictions, 

ROC curves, etc., or the model itself. [7] 
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J48 Decision Trees 

A decision tree is a predictive machine-learning model that decides the target value 

(dependent variable) of a new sample based on various attribute values of the available data. 

The internal nodes of a decision tree denote the different attributes; the branches between the 

nodes tell us the possible values that these attributes can have in the observed samples, while 

the terminal nodes tell us the final value (classification) of the dependent variable.  

 The attribute that is to be predicted is known as the dependent variable, since its value 

depends upon, or is decided by, the values of all the other attributes. The other attributes, 

which help in predicting the value of the dependent variable, are known as the independent 

variables in the dataset.  

 The J48 Decision tree classifier follows the following simple algorithm. In order to classify a 

new item, it first needs to create a decision tree based on the attribute values of the available 

training data. So, whenever it encounters a set of items (training set) it identifies the attribute 

that discriminates the various instances most clearly. This feature that is able to tell us most 

about the data instances so that we can classify them the best is said to have the highest 

information gain. Now, among the possible values of this feature, if there is any value for 

which there is no ambiguity, that is, for which the data instances falling within its category 

have the same value for the target variable, then we terminate that branch and assign to it the 

target value that we have obtained.  

For the other cases, we then look for another attribute that gives us the highest information 

gain. Hence we continue in this manner until we either get a clear decision of what 

combination of attributes gives us a particular target value, or we run out of attributes. In the 

event that we run out of attributes, or if we cannot get an unambiguous result from the 

available information, we assign this branch a target value that the majority of the items 

under this branch possess. [8] 
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Data  

Origins of Data and Expert knowledge 

Data and expert knowledge used in this research work was obtained from the material 

provided by Marek Opuszko [10] a visiting teacher of data mining at Hogskolan Dalarna. 

Data was collected from the German version of Wikipedia for research purpose. Wikipedia 

allows open access to everyone to download data in form of SQL database. 

Data Description 

The dataset contains 226 records. The initial data was consisting of 19 inputs and one output. 

After the preprocessing and removing the irrelevant features the final data contains 9 inputs 

and one output.  The detailed description of data is given below  

ID:  The unique id of the article 

E: The number of editor of the articles 

Cper: Sum of the overall persistent contributions 

Ctran: Sum of the overall transient contributions 

Me: Maximum editors (month) 

Mper: Maximum persistent contributions (month) 

Mtran: Maximum transient contributions (month) 

Ae: Average editors (month) 

Aper: Average overall persistent contributions 

Atran: Average overall transient contributions 

E3: Sum of editors in the last three months before nomination 

Cper3: Sum of the persistent contributions in the last three months before nomination 

Ctran3: Sum of the transient contributions in the last three months before nomination 
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L: Length the number of words of an article 

Q3: Quotient of the sum of the transient contributions and the sum of the persistent 

contributions within the last three month until nomination. 

Qper: Quotient of the average persistent contributions within and before the last three 

months until nomination 

Qtran: Quotient of the average transient contributions within and before the last three 

months until nomination. 

Qe: Quotient of the average editors within and before the last three months until nomination 

Life cycle: The Lifecycle Metric is basically an operationlized measurement of how the 

lifecycle evolves during the editing time (minimum 10 months) before the nomination. 

Quality_class  

  

              The class  

                             1 = good quality 

                             0 = poor quality 

 

In the dataset there are some persistent contributions and some transient contributions. The 

persistent contributions are those which are considered as constructive and were remained in 

the article. These contributions add more information into the article and increase the quality. 

The transient contributions are those which were reverted back by the Wikipedia 

administrators. These contributions were not considered as effective and do not add any 

information. These contributions may be made by immature people lacking knowledge about 

the topic in discussion are may be those who just want to impose their own opinion. 

Data Preprocessing 

The initial data contains 19 inputs and one output. However there were many inputs variables 

which were not important and were representing the same data so to avoid data duplication 

those variables were removed. For example  the  field “ e ”  representing the overall number 

of editors of an article was removed  because  it was divided into two sub fields “Cper “ and 

“ctrain” . Cper and ctrain holds the same data as was held by “e”. Cper contains the sum of 

overall persistent contributions and ctrain contain the sum of overall transient contributions.  
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The final data contains 9 input variables and one output variable. The length field was also 

removed because it is not a wise practice to make decisions on the length of article. Long 

articles may contain irrelevant data while a short article may contain some useful 

information. 

Methodology 

This chapter contains the overall structure of ANFIS systems designed for the classification 

of Wikipedia articles and how this research work was done. At mentioned earlier that two 

ANFIS systems were built one was based on expert knowledge and the other one was based 

on rules obtained from J48. The membership functions and structure of each ANFIS system 

in shown below.  

J48 Rules Based ANFIS System 

This ANFIS system is based on the rules obtained from J48. The system contains 5 rules and 

9 inputs and one output. The structure is show below 

 

                                                                     Figur 3 - j48 rules based ANFIS structure 
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Membership Functions 

While searching for a best performing membership function choice we found that gauss2mf 

[9] was the best one among all other types of membership functions tested. The membership 

functions after the training the ANFIS model for 1000 epochs are show below.  
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                                                        Figur 4 - Membership Functions for j48 rules base ANFIS 

Rules for J48 Based ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (mtran is Low) and (LifeCycle is High) then (Quality_Class is 

Good1)  

3. If (mper is Low) and (mtran is High) and (LifeCycle is High) then (Quality_Class is 

Poor2)  

4. If (mper is High) and (cper3 is Low) then (Quality_Class is Poor3)    
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5. If (mper is High) and (cper3 is High) then (Quality_Class is Good2)  

Expert ANFIS System 

The ANFIS system based on Expert knowledge contains 6 rules, 9 inputs and one single 

output. The structure of expert ANFIS is shown below. 

 

                                                                           Figure 5 - Expert ANFIS structure 

 

Membership Functions for Expert ANFIS 

Gauss2mf are used to build the expert ANFIS model. The shape of membership functions 

after training the AFNIS for 1000 epochs is shown below 
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                                                      Figur 6 - Membership Functions for Expert ANFIS 
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Rules for Expert ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (LifeCycle is High) then (Quality_Class is Good1)               

3. If (ctran3 is High) and (LifeCycle is High) then (Quality_Class is Poor2)       

4. If (ctran3 is Low) and (LifeCycle is High) then (Quality_Class is Good2)       

5. If (mtran is High) and (aper is High) and (LifeCycle is High) then (Quality_Class is Poor3)     

6. If (aper is Low) and (atran is Low) and (LifeCycle is High) then (Quality_Class is Good3)   

Membership Function Description 

The type of membership functions used in this research work in Gauss2mf. Although some 

other types of membership functions like gaussmf [11] and trimf [12] were also experimented 

but gauss2mf function provides better performance. The membership functions in the ANFIS 

system have 2 stages. In the start the membership functions are at their default shapes .This 

default shape changes when the ranges are assigned to them. After performing the training 

the membership functions have a changed shape.  The reason for this change is that when an 

ANFIS undergoes from training process it tunes the membership functions according to the 

corresponding training data and rules. So membership functions of a trained ANFIS have a 

different shape as compared to an untrained ANFIS. Another important thing to remember is 

that the shapes of only those membership functions are changed which are included in any 

rules.  
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Results and discussions 

The first part of this research work was done by using the data mining approach. 

Classification of articles was done by using the J48 classifier in WEKA.  The data was 

divided into two parts one for training and one for testing. 60 % of data was used for training 

and 40% for testing. The rules obtained from J48 were used to build an ANFIS. 

J48 Classification Results 

Using Percentage Split 

Here is the confusion matrix of J48 classifier. 60% data was used for training and 40% for 

testing and the data is selected Randomly Here its show only the 40% of the testing data. 

 

The confusion matrix show that 81 instances were correctly classified out of 90 and 9 

instances were incorrectly classified.  In other words Here 41 ones and 40 zeros are correctly 

classified and 3 ones and 6 zeros are incorrectly classified. 9 instances are miss classify 

because the classification is done by applying rules so there is may be an articles which is 

according to the rules in class 1 but in actual it is in class 0. So according to our system it is a 

miss classified article because our system done classification according to the rules. The 

performance of J48 classifier is 90 %. 

Using Cross Validation 

The classification was also done by using the 10 fold cross validation.  
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The level of performance achieved by using cross validation is same as percentage split i.e. 

90%.  The results shows that 204 articles were correctly classified and 22 articles were 

wrongly classified. 

J48 Classification Tree 

 

Figure 7 - J48 Classification Tree 

The decision tree shown above is obtained by applying the J48 classifier on the input data. 

The inputs having the strong influence on the result are included in this tree. In other words 

we can say that these are the inputs which influence the classification results 

Results for J48 rules based ANFIS 

The rules obtained from J48 classifier were used to construct this ANFIS system. 60% data 

was used for training the ANFIS and 40% data was used for testing and the data is selected 
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Randomly First I trained the ANFIS system using the training data and then tested the ANFIS 

model. In testing the performance of the system is measured using the test data which is new 

to the system. The graphical view of output is given below. 

 

                                                                       Figure 8 - output of J48 rules based ANFIS 

Output graph show the classification results of ANFIS.  Red circles represent the output of 

ANFIS while the blue stars represent the actual values. Where the star and circle overlap each 

other its means that the ANFIS output match the actual value while a separate star and circle 

represent the difference in ANFIS output and actual value. Decrement in the error while 

training the ANFIS is show in the figure below 
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                                                           Figure 9 - error training for j48 rule base ANFIS 

Decrement in the testing error is shown in the figure below. 

 

                                                         Figure 10 - testing training for j48 rule base ANFIS 
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Performance 

The overall training performance of the J48 rules based ANFIS system is 86 % while the 

testing performance is 82%. The difference in two performances is because during the testing 

phase the system is tested against new data. 

Results for Expert ANFIS system 

This ANFIS system was based on expert knowledge. This system was also trained by using 

60% data and it was tested against 40% data. The output of system is shown below. A red 

circle in the output graph represents the ANFIS output and blue starts represents the actual 

values. 

 

                                                                       Figure 11 - output of Expert ANFIS system 
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The system was trained for 1000 epochs. Change in the training and testing error is show in 

the figures below. 

 

                                                                   Figure 12 - training error for expert ANFIS 

The system was trained for 1000 epochs to detect any overtraining however from the figure 

above it is clear that after 400 epochs there is no further decrease in training error.  Graph of 

testing error is shown below 
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                                                                 Figure 13 - testing error for expert ANFIS 

 

Performance 

The overall training performance of the expert ANFIS system is 96 % while the testing 

performance is 83%. 
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Comparison of Both ANFIS results 

 

 Training Performance Testing Performance 

J48 Based ANFIS 86% 82% 

Expert ANFIS 96 % 83% 

   

                                    

The result shows that the ANFIS system based on expert knowledge have the best results as 

compared to the ANFIS system based on J48 rules. Although the difference between the 

testing results is one percent. However in case of training the difference between results is 

10%. So on the basis of this comparison we can make this decision that both the ANFIS 

systems have nearly equal performance. However when we compare the results of ANFIS 

systems with the J48 classifier the medal goes to J48 which is showing better performance as 

compared to both ANFIS systems. 
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Conclusions 

Aim of this research work was “Survival of the Fittest”. In other words the research work was 

aimed to classify the Wikipedia articles into two classes Good and Poor based on certain 

criteria. The work was done in two parts. In first part the classification of articles was done 

by using the data mining approach. J48 classifier in WEKA was used for this purpose. The 

second part was done by using the Adaptive Neuro Fuzzy Inference System (ANFIS). Two 

separate ANFIS systems were built for classification of Wikipedia articles .The first ANFIS 

system was based on the rules obtained from J48 while the other one was based on expert’s 

knowledge. 

Comparison of both set of rules shows that there are similarities in the selection of input 

variables. The J48 classifier considers all those input variables for making classification 

decisions which are used by the experts. This behavior shows that expert system is making 

decisions like the human experts so it may become a very suitable alternative to a human 

expert. 

The comparison of both ANFIS systems results shows that both systems have nearly equal 

performance levels.  The results of both ANFIS systems are very encouraging however there 

is still need to increase the performance. On the other hand when we compare the two ANFIS 

results with the J48 classifier, J48 is showing best performance which is 90 %. So from the 

two approaches used in this research work, data mining and Neuro fuzzy system approach the 

data mining approach performs well.  

Future work 

This research work was aimed to explore different approaches to classify the Wikipedia 

articles as well as to find the best method of classification. The outcomes of this research 

work may be used to practically implement on the Wikipedia website in real time to evaluate 

the article quality.   
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 Abstract 

Wikipedia is a free, web-based, collaborative, multilingual encyclopedia project supported by 

the non-profit Wikimedia Foundation. Due to the free nature of Wikipedia and allowing open 

access to everyone to edit articles the quality of articles may be affected. As all people don’t 

have equal level of knowledge and also different people have different opinions about a topic 

so there may be difference between the contributions made by different authors. To overcome 

this situation it is very important to classify the articles so that the articles of good quality can 

be separated from the poor quality articles and should be removed from the database. 

The aim of this study is to classify the articles of Wikipedia into two classes class 0 (poor 

quality) and class 1(good quality) using the Adaptive Neuro Fuzzy Inference System 

(ANFIS) and data mining techniques. Two ANFIS are built using the Fuzzy Logic Toolbox 

[1] available in Matlab. The first ANFIS is based on the rules obtained from J48 classifier in 

WEKA while the other one was built by using the expert’s knowledge. The data used for this 

research work contains 226 article’s records taken from the German version of Wikipedia. 

The dataset consists of 19 inputs and one output. The data was preprocessed to remove any 

similar attributes. The input variables are related to the editors, contributors, length of articles 

and the lifecycle of articles. In the end analysis of different methods implemented in this 

research is made to analyze the performance of each classification method used. 
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Introduction 

Wikipedia is a free web based encyclopedia online since 13 January 2001. It has 12,348,006 

registered users including 1,721 administrators. Wikipedia.org is among the top ten most popular 

websites on internet. It has a traffic rank of 5.  About 12.5 % of global internet users daily visits 

Wikipedia.org.   

 

 

Figure 1 - Wikipedia traffic ranking by alexa [2] 

Wikipedia is written collaboratively by largely anonymous Internet volunteers who write 

without pay. Anyone with Internet access can write and make changes to Wikipedia articles 

(except in certain cases where editing is restricted to prevent disruption and/or vandalism). 

Users can contribute anonymously, under a pseudonym, or with their real identity, if they 

choose, though the later is discouraged for safety reasons. The Wikipedia community has 

developed many policies and guidelines to improve the encyclopedia; however, it is not a 

formal requirement to be familiar with them before contributing. Since its creation in 2001, 

Wikipedia has grown rapidly into one of the largest reference web sites, attracting nearly 68 

million visitors monthly as of January 2010. There are more than 91,000 active contributors 

working on more than 15,000,000 articles in more than 270 languages. As of today, there are 

3,293,950 articles in English. Every day, hundreds of thousands of visitors from around the 

world collectively make tens of thousands of edits and create thousands of new articles to 

augment the knowledge held by the Wikipedia encyclopedia.  
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Every contribution may be reviewed or changed. The expertise or qualifications of the user 

are usually not considered. This is possible since Wikipedia's intent is to cover existing 

knowledge which is verifiable from other sources. Original research and ideas which haven't 

appeared in other sources are therefore excluded. People of all ages and cultural and social 

backgrounds can write Wikipedia articles as most of the articles can be edited by anyone with 

access to the Internet simply by clicking the edit this page link. Anyone is welcome to add 

information, cross-references, or citations, as long as they do so within Wikipedia's editing 

policies and to an appropriate standard. Substandard or disputed information is subject to 

removal. Users need not worry about accidentally damaging Wikipedia when adding or 

improving information, as other editors are always around to advise or correct obvious errors, 

and Wikipedia's software is carefully designed to allow easy reversal of editorial mistakes. 

Because Wikipedia is a massive live collaboration, it differs from a paper-based reference 

source in many ways. In particular, older articles tend to be more comprehensive and 

balanced, while newer articles more frequently contain significant misinformation, 

unencyclopedic content, or vandalism. Users need to be aware of this to obtain valid 

information and avoid misinformation that has been recently added and not yet removed. 

However, unlike a paper reference source, Wikipedia is continually updated, with the 

creation or updating of articles on historic events within hours, minutes, or even seconds, 

rather than months or years for printed encyclopedias. [3] 

Strengths, weaknesses, and article quality in Wikipedia 

Wikipedia's greatest strengths, weaknesses, and differences all arise because it is open to 

anyone, it has a large contributor base, and its articles are written by consensus, according to 

editorial guidelines and policies. 

Wikipedia is open to a large contributor base, drawing a large number of editors from 

diverse backgrounds. This allows Wikipedia to significantly reduce regional and cultural bias 

found in many other publications, and makes it very difficult for any group to censor and 

impose bias. A large, diverse editor base also provides access and breadth on subject matter 

that is otherwise inaccessible or little documented. A large number of editors contributing at 

any moment also mean that Wikipedia can produce encyclopedic articles and resources 
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covering newsworthy events within hours or days of their occurrence. It also means that like 

any publication, Wikipedia may reflect the cultural, age, socio-economic, and other biases of 

its contributors. There is no systematic process to make sure that "obviously important" 

topics are written about, so Wikipedia may contain unexpected oversights and omissions. 

While most articles may be altered by anyone, in practice editing will be performed by a 

certain demographic (younger rather than older, male rather than female, rich enough to 

afford a computer rather than poor, etc.) and may, therefore, show some bias. Some topics 

may not be covered well, while others may be covered in great depth. 

Allowing anyone to edit Wikipedia means that it is more easily vandalized or susceptible to 

unchecked information, which requires removal. While blatant vandalism is usually easily 

spotted and rapidly corrected, Wikipedia is more subject to subtle viewpoint promotion than a 

typical reference work. However, bias that would be unchallenged in a traditional reference 

work is likely to be ultimately challenged or considered on Wikipedia. While Wikipedia 

articles generally attain a good standard after editing, it is important to note that fledgling 

articles and those monitored less well may be susceptible to vandalism and insertion of false 

information. Wikipedia's radical openness also means that any given article may be, at any 

given moment, in a bad state, such as in the middle of a large edit, or a controversial rewrite. 

Many contributors do not yet comply fully with key policies, or may add information without 

citable sources. Wikipedia's open approach tremendously increases the chances that any 

particular factual error or misleading statement will be relatively promptly corrected. 

Numerous editors at any given time are monitoring recent changes and edits to articles on 

their watch list. 

Wikipedia is written by open and transparent consensus – an approach that has its pros 

and cons. Censorship or imposing "official" points of view is extremely difficult to achieve 

and usually fails after a time. Eventually for most articles, all notable views become fairly 

described and a neutral point of view reached. In reality, the process of reaching consensus 

may be long and drawn-out, with articles fluid or changeable for a long time while they find 

their "neutral approach" that all sides can agree on. Reaching neutrality is occasionally made 

harder by extreme-viewpoint contributors. Wikipedia operates a full editorial dispute 

resolution process, one that allows time for discussion and resolution in depth, but one that 

also permits disagreements to last for months before poor-quality or biased edits are removed. 
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A common conclusion is that Wikipedia is a valuable resource and provides a good reference 

point on its subjects. 

Articles and subject areas sometimes suffer from significant omissions, and while 

misinformation and vandalism are usually corrected quickly, this does not always happen.  

Wikipedia is written largely by amateurs. Those with expert credentials are given no 

additional weight. Some experts contend that expert credentials are given less weight than 

contributions by amateurs. Wikipedia is also not subject to any peer review for scientific or 

medical or engineering articles. One advantage to having amateurs write in Wikipedia is that 

they have more free time on their hands so that they can make rapid changes in response to 

current events. The wider the general public interest in a topic, the more likely it is to attract 

contributions from non-specialists. [3] 

Problem description and research objectives 

As described in the previous section that the article’s quality is a major problem which 

Wikipedia is currently facing. Everyday lot of new articles is added to Wikipedia and huge 

amount of editions are performed by Wikipedia community. Daily a large number of people 

consult Wikipedia to seek information related to different topics. A common practice that 

most of the people do is that they blindly believe on what they got from internet and use it in 

further writings and in this way they transfer the false information to other people. To make 

sure that no false information is transferring through Wikipedia it is very important to 

maintain the quality of articles so that the articles having valid material remain in the 

database and low quality articles can be removed. This is also helpful to avoid the wastage of 

resources. 

The aim of this research work is to make the classification of Wikipedia articles by using the 

Data mining and Fuzzy Logic techniques. The articles are classified into two classes class 1 

and class 0. Class 1 contains the articles which are of Good quality and should remain on 

Wikipedia and Class 0 contains those articles which are of poor quality and should be 

removed from Wikipedia.  Analysis of different methods used in this study will also be made 

to explore the performance of each method and find the best of them. 
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Theory 

Fuzzy Logic 

The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh, a professor at the University 

of California at Berkley, and presented not as a control methodology, but as a way of 

processing data by allowing partial set membership rather than crisp set membership or non 

membership. This approach to set theory was not applied to control systems until the 70's due 

to insufficient small -computer capability prior to that time. Professor Zadeh reasoned that 

people do not require precise, numerical information input, and yet they are capable of highly 

adaptive control. If feedback controllers could be programmed to accept noisy, imprecise 

input, they would be much more effective and perhaps easier to implement [4] 

What is fuzzy logic? 

Fuzzy logic is a form of multi-valued logic derived from fuzzy set theory to deal with 

reasoning that is approximate rather than precise. In contrast with "crisp logic", where binary 

sets have binary logic, fuzzy logic variables may have a truth value that ranges between 0 and 

1 and is not constrained to the two truth values of classic propositional logic. Furthermore, 

when linguistic variables are used, these degrees may be managed by specific functions. 

Fuzzy logic emerged as a consequence of the 1965 proposal of fuzzy set theory by Lotfi 

Zadeh. Though fuzzy logic has been applied to many fields, from control theory to artificial 

intelligence, it still remains controversial among most statisticians, who prefer Bayesian logic, 

and some control engineers, who prefer traditional two-valued logic. [5] 

Adaptive Neuro Fuzzy Inference System (ANFIS) 

Fuzzy Logic Controllers (FLC) has played an important role in the design and enhancement 

of a vast number of applications. The proper selection of the number, the type and the 

parameter of the fuzzy membership functions and rules are crucial for achieving the desired. 

Adaptive Neuro-Fuzzy Inference Systems are fuzzy Sugeno models put in the framework of 

adaptive systems to facilitate learning and adaptation. Such framework makes FLC more 

systematic and less relying on expert knowledge. To present the ANFIS architecture, let us 

consider two-fuzzy rules based on a first order Sugeno model  
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Rule 1: if (x is A1) and (y is B1), then (f1 = p1x + q1y + r1) 

Rule 2: if (x is A2) and (y is B2), then 

(f2 = p2x + q2y + r2) 

One possible ANFIS architecture to implement these two rules is shown in Figure. Note that 

a circle indicates a fixed node whereas a square indicates an adaptive node (the parameters 

are changed during training).  

Layer 1: All the nodes in this layer are adaptive nodes. 

 

 

                                                                              Figure 2 - ANFIS structure [6] 

 

Layer 2: The nodes in this layer are fixed (not adaptive). These are labeled M to indicate that 

they play the role of a simple multiplier. The output of each node is this layer represents the 

firing strength of the rule. 

Layer 3: Nodes in this layer are also fixed nodes. These are labeled N to indicate that these 

perform a normalization of the firing strength from previous layer.  

Layer 4: All the nodes in this layer are adaptive nodes. The output of each node is simply the 

product of the normalized firing strength. 
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Layer 5: This layer has only one node labeled S to indicate that is performs the function of a 

simple summer. [6] 

WEKA 

WEKA contains a collection of visualization tools and algorithms for data analysis and 

predictive modeling, together with graphical user interfaces for easy access to this 

functionality. The original non-Java version of WEKA was a TCL/TK front-end to (mostly 

third-party) modeling algorithms implemented in other programming languages, plus data 

preprocessing utilities in C, and a Make file-based system for running machine learning 

experiments. This original version was primarily designed as a tool for analyzing data from 

agricultural domains, but the more recent fully Java-based version (WEKA 3), for which 

development started in 1997, is now used in many different application areas, in particular for 

educational purposes and research. The main strengths of WEKA are that it is 

• Freely available under the GNU General Public License.  

• Very portable because it is fully implemented in the Java programming language 

and thus runs on almost any modern computing platform.  

• Contains a comprehensive collection of data preprocessing and modeling 

techniques, 

• Is easy to use by a novice due to the graphical user interfaces it contains.  

WEKA supports several standard data mining tasks, more specifically, data preprocessing, 

clustering, classification, regression, visualization, and feature selection.  

The Explorer interface has several panels that give access to the main components of the 

workbench. The Preprocess panel has facilities for importing data from a database, a CSV file, 

etc., and for preprocessing this data using a so-called filtering algorithm. The Classify panel 

enables the user to apply classification and regression algorithms to the resulting dataset, to 

estimate the accuracy of the resulting predictive model, and to visualize erroneous predictions, 

ROC curves, etc., or the model itself. [7] 
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J48 Decision Trees 

A decision tree is a predictive machine-learning model that decides the target value 

(dependent variable) of a new sample based on various attribute values of the available data. 

The internal nodes of a decision tree denote the different attributes; the branches between the 

nodes tell us the possible values that these attributes can have in the observed samples, while 

the terminal nodes tell us the final value (classification) of the dependent variable.  

 The attribute that is to be predicted is known as the dependent variable, since its value 

depends upon, or is decided by, the values of all the other attributes. The other attributes, 

which help in predicting the value of the dependent variable, are known as the independent 

variables in the dataset.  

 The J48 Decision tree classifier follows the following simple algorithm. In order to classify a 

new item, it first needs to create a decision tree based on the attribute values of the available 

training data. So, whenever it encounters a set of items (training set) it identifies the attribute 

that discriminates the various instances most clearly. This feature that is able to tell us most 

about the data instances so that we can classify them the best is said to have the highest 

information gain. Now, among the possible values of this feature, if there is any value for 

which there is no ambiguity, that is, for which the data instances falling within its category 

have the same value for the target variable, then we terminate that branch and assign to it the 

target value that we have obtained.  

For the other cases, we then look for another attribute that gives us the highest information 

gain. Hence we continue in this manner until we either get a clear decision of what 

combination of attributes gives us a particular target value, or we run out of attributes. In the 

event that we run out of attributes, or if we cannot get an unambiguous result from the 

available information, we assign this branch a target value that the majority of the items 

under this branch possess. [8] 
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Data  

Origins of Data and Expert knowledge 

Data and expert knowledge used in this research work was obtained from the material 

provided by Marek Opuszko [10] a visiting teacher of data mining at Hogskolan Dalarna. 

Data was collected from the German version of Wikipedia for research purpose. Wikipedia 

allows open access to everyone to download data in form of SQL database. 

Data Description 

The dataset contains 226 records. The initial data was consisting of 19 inputs and one output. 

After the preprocessing and removing the irrelevant features the final data contains 9 inputs 

and one output.  The detailed description of data is given below  

ID:  The unique id of the article 

E: The number of editor of the articles 

Cper: Sum of the overall persistent contributions 

Ctran: Sum of the overall transient contributions 

Me: Maximum editors (month) 

Mper: Maximum persistent contributions (month) 

Mtran: Maximum transient contributions (month) 

Ae: Average editors (month) 

Aper: Average overall persistent contributions 

Atran: Average overall transient contributions 

E3: Sum of editors in the last three months before nomination 

Cper3: Sum of the persistent contributions in the last three months before nomination 

Ctran3: Sum of the transient contributions in the last three months before nomination 
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L: Length the number of words of an article 

Q3: Quotient of the sum of the transient contributions and the sum of the persistent 

contributions within the last three month until nomination. 

Qper: Quotient of the average persistent contributions within and before the last three 

months until nomination 

Qtran: Quotient of the average transient contributions within and before the last three 

months until nomination. 

Qe: Quotient of the average editors within and before the last three months until nomination 

Life cycle: The Lifecycle Metric is basically an operationlized measurement of how the 

lifecycle evolves during the editing time (minimum 10 months) before the nomination. 

Quality_class  

  

              The class  

                             1 = good quality 

                             0 = poor quality 

 

In the dataset there are some persistent contributions and some transient contributions. The 

persistent contributions are those which are considered as constructive and were remained in 

the article. These contributions add more information into the article and increase the quality. 

The transient contributions are those which were reverted back by the Wikipedia 

administrators. These contributions were not considered as effective and do not add any 

information. These contributions may be made by immature people lacking knowledge about 

the topic in discussion are may be those who just want to impose their own opinion. 

Data Preprocessing 

The initial data contains 19 inputs and one output. However there were many inputs variables 

which were not important and were representing the same data so to avoid data duplication 

those variables were removed. For example  the  field “ e ”  representing the overall number 

of editors of an article was removed  because  it was divided into two sub fields “Cper “ and 

“ctrain” . Cper and ctrain holds the same data as was held by “e”. Cper contains the sum of 

overall persistent contributions and ctrain contain the sum of overall transient contributions.  
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The final data contains 9 input variables and one output variable. The length field was also 

removed because it is not a wise practice to make decisions on the length of article. Long 

articles may contain irrelevant data while a short article may contain some useful 

information. 

Methodology 

This chapter contains the overall structure of ANFIS systems designed for the classification 

of Wikipedia articles and how this research work was done. At mentioned earlier that two 

ANFIS systems were built one was based on expert knowledge and the other one was based 

on rules obtained from J48. The membership functions and structure of each ANFIS system 

in shown below.  

J48 Rules Based ANFIS System 

This ANFIS system is based on the rules obtained from J48. The system contains 5 rules and 

9 inputs and one output. The structure is show below 

 

                                                                     Figur 3 - j48 rules based ANFIS structure 
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Membership Functions 

While searching for a best performing membership function choice we found that gauss2mf 

[9] was the best one among all other types of membership functions tested. The membership 

functions after the training the ANFIS model for 1000 epochs are show below.  
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                                                        Figur 4 - Membership Functions for j48 rules base ANFIS 

Rules for J48 Based ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (mtran is Low) and (LifeCycle is High) then (Quality_Class is 

Good1)  

3. If (mper is Low) and (mtran is High) and (LifeCycle is High) then (Quality_Class is 

Poor2)  

4. If (mper is High) and (cper3 is Low) then (Quality_Class is Poor3)    
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5. If (mper is High) and (cper3 is High) then (Quality_Class is Good2)  

Expert ANFIS System 

The ANFIS system based on Expert knowledge contains 6 rules, 9 inputs and one single 

output. The structure of expert ANFIS is shown below. 

 

                                                                           Figure 5 - Expert ANFIS structure 

 

Membership Functions for Expert ANFIS 

Gauss2mf are used to build the expert ANFIS model. The shape of membership functions 

after training the AFNIS for 1000 epochs is shown below 
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                                                      Figur 6 - Membership Functions for Expert ANFIS 
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Rules for Expert ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (LifeCycle is High) then (Quality_Class is Good1)               

3. If (ctran3 is High) and (LifeCycle is High) then (Quality_Class is Poor2)       

4. If (ctran3 is Low) and (LifeCycle is High) then (Quality_Class is Good2)       

5. If (mtran is High) and (aper is High) and (LifeCycle is High) then (Quality_Class is Poor3)     

6. If (aper is Low) and (atran is Low) and (LifeCycle is High) then (Quality_Class is Good3)   

Membership Function Description 

The type of membership functions used in this research work in Gauss2mf. Although some 

other types of membership functions like gaussmf [11] and trimf [12] were also experimented 

but gauss2mf function provides better performance. The membership functions in the ANFIS 

system have 2 stages. In the start the membership functions are at their default shapes .This 

default shape changes when the ranges are assigned to them. After performing the training 

the membership functions have a changed shape.  The reason for this change is that when an 

ANFIS undergoes from training process it tunes the membership functions according to the 

corresponding training data and rules. So membership functions of a trained ANFIS have a 

different shape as compared to an untrained ANFIS. Another important thing to remember is 

that the shapes of only those membership functions are changed which are included in any 

rules.  

 

 

 

 

 

 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

       

Results and discussions 

The first part of this research work was done by using the data mining approach. 

Classification of articles was done by using the J48 classifier in WEKA.  The data was 

divided into two parts one for training and one for testing. 60 % of data was used for training 

and 40% for testing. The rules obtained from J48 were used to build an ANFIS. 

J48 Classification Results 

Using Percentage Split 

Here is the confusion matrix of J48 classifier. 60% data was used for training and 40% for 

testing and the data is selected Randomly Here its show only the 40% of the testing data. 

 

The confusion matrix show that 81 instances were correctly classified out of 90 and 9 

instances were incorrectly classified.  In other words Here 41 ones and 40 zeros are correctly 

classified and 3 ones and 6 zeros are incorrectly classified. 9 instances are miss classify 

because the classification is done by applying rules so there is may be an articles which is 

according to the rules in class 1 but in actual it is in class 0. So according to our system it is a 

miss classified article because our system done classification according to the rules. The 

performance of J48 classifier is 90 %. 

Using Cross Validation 

The classification was also done by using the 10 fold cross validation.  
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The level of performance achieved by using cross validation is same as percentage split i.e. 

90%.  The results shows that 204 articles were correctly classified and 22 articles were 

wrongly classified. 

J48 Classification Tree 

 

Figure 7 - J48 Classification Tree 

The decision tree shown above is obtained by applying the J48 classifier on the input data. 

The inputs having the strong influence on the result are included in this tree. In other words 

we can say that these are the inputs which influence the classification results 

Results for J48 rules based ANFIS 

The rules obtained from J48 classifier were used to construct this ANFIS system. 60% data 

was used for training the ANFIS and 40% data was used for testing and the data is selected 
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Randomly First I trained the ANFIS system using the training data and then tested the ANFIS 

model. In testing the performance of the system is measured using the test data which is new 

to the system. The graphical view of output is given below. 

 

                                                                       Figure 8 - output of J48 rules based ANFIS 

Output graph show the classification results of ANFIS.  Red circles represent the output of 

ANFIS while the blue stars represent the actual values. Where the star and circle overlap each 

other its means that the ANFIS output match the actual value while a separate star and circle 

represent the difference in ANFIS output and actual value. Decrement in the error while 

training the ANFIS is show in the figure below 
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                                                           Figure 9 - error training for j48 rule base ANFIS 

Decrement in the testing error is shown in the figure below. 

 

                                                         Figure 10 - testing training for j48 rule base ANFIS 
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Performance 

The overall training performance of the J48 rules based ANFIS system is 86 % while the 

testing performance is 82%. The difference in two performances is because during the testing 

phase the system is tested against new data. 

Results for Expert ANFIS system 

This ANFIS system was based on expert knowledge. This system was also trained by using 

60% data and it was tested against 40% data. The output of system is shown below. A red 

circle in the output graph represents the ANFIS output and blue starts represents the actual 

values. 

 

                                                                       Figure 11 - output of Expert ANFIS system 
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The system was trained for 1000 epochs. Change in the training and testing error is show in 

the figures below. 

 

                                                                   Figure 12 - training error for expert ANFIS 

The system was trained for 1000 epochs to detect any overtraining however from the figure 

above it is clear that after 400 epochs there is no further decrease in training error.  Graph of 

testing error is shown below 
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                                                                 Figure 13 - testing error for expert ANFIS 

 

Performance 

The overall training performance of the expert ANFIS system is 96 % while the testing 

performance is 83%. 
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Comparison of Both ANFIS results 

 

 Training Performance Testing Performance 

J48 Based ANFIS 86% 82% 

Expert ANFIS 96 % 83% 

   

                                    

The result shows that the ANFIS system based on expert knowledge have the best results as 

compared to the ANFIS system based on J48 rules. Although the difference between the 

testing results is one percent. However in case of training the difference between results is 

10%. So on the basis of this comparison we can make this decision that both the ANFIS 

systems have nearly equal performance. However when we compare the results of ANFIS 

systems with the J48 classifier the medal goes to J48 which is showing better performance as 

compared to both ANFIS systems. 
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Conclusions 

Aim of this research work was “Survival of the Fittest”. In other words the research work was 

aimed to classify the Wikipedia articles into two classes Good and Poor based on certain 

criteria. The work was done in two parts. In first part the classification of articles was done 

by using the data mining approach. J48 classifier in WEKA was used for this purpose. The 

second part was done by using the Adaptive Neuro Fuzzy Inference System (ANFIS). Two 

separate ANFIS systems were built for classification of Wikipedia articles .The first ANFIS 

system was based on the rules obtained from J48 while the other one was based on expert’s 

knowledge. 

Comparison of both set of rules shows that there are similarities in the selection of input 

variables. The J48 classifier considers all those input variables for making classification 

decisions which are used by the experts. This behavior shows that expert system is making 

decisions like the human experts so it may become a very suitable alternative to a human 

expert. 

The comparison of both ANFIS systems results shows that both systems have nearly equal 

performance levels.  The results of both ANFIS systems are very encouraging however there 

is still need to increase the performance. On the other hand when we compare the two ANFIS 

results with the J48 classifier, J48 is showing best performance which is 90 %. So from the 

two approaches used in this research work, data mining and Neuro fuzzy system approach the 

data mining approach performs well.  

Future work 

This research work was aimed to explore different approaches to classify the Wikipedia 

articles as well as to find the best method of classification. The outcomes of this research 

work may be used to practically implement on the Wikipedia website in real time to evaluate 

the article quality.   
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 Abstract 

Wikipedia is a free, web-based, collaborative, multilingual encyclopedia project supported by 

the non-profit Wikimedia Foundation. Due to the free nature of Wikipedia and allowing open 

access to everyone to edit articles the quality of articles may be affected. As all people don’t 

have equal level of knowledge and also different people have different opinions about a topic 

so there may be difference between the contributions made by different authors. To overcome 

this situation it is very important to classify the articles so that the articles of good quality can 

be separated from the poor quality articles and should be removed from the database. 

The aim of this study is to classify the articles of Wikipedia into two classes class 0 (poor 

quality) and class 1(good quality) using the Adaptive Neuro Fuzzy Inference System 

(ANFIS) and data mining techniques. Two ANFIS are built using the Fuzzy Logic Toolbox 

[1] available in Matlab. The first ANFIS is based on the rules obtained from J48 classifier in 

WEKA while the other one was built by using the expert’s knowledge. The data used for this 

research work contains 226 article’s records taken from the German version of Wikipedia. 

The dataset consists of 19 inputs and one output. The data was preprocessed to remove any 

similar attributes. The input variables are related to the editors, contributors, length of articles 

and the lifecycle of articles. In the end analysis of different methods implemented in this 

research is made to analyze the performance of each classification method used. 
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Introduction 

Wikipedia is a free web based encyclopedia online since 13 January 2001. It has 12,348,006 

registered users including 1,721 administrators. Wikipedia.org is among the top ten most popular 

websites on internet. It has a traffic rank of 5.  About 12.5 % of global internet users daily visits 

Wikipedia.org.   

 

 

Figure 1 - Wikipedia traffic ranking by alexa [2] 

Wikipedia is written collaboratively by largely anonymous Internet volunteers who write 

without pay. Anyone with Internet access can write and make changes to Wikipedia articles 

(except in certain cases where editing is restricted to prevent disruption and/or vandalism). 

Users can contribute anonymously, under a pseudonym, or with their real identity, if they 

choose, though the later is discouraged for safety reasons. The Wikipedia community has 

developed many policies and guidelines to improve the encyclopedia; however, it is not a 

formal requirement to be familiar with them before contributing. Since its creation in 2001, 

Wikipedia has grown rapidly into one of the largest reference web sites, attracting nearly 68 

million visitors monthly as of January 2010. There are more than 91,000 active contributors 

working on more than 15,000,000 articles in more than 270 languages. As of today, there are 

3,293,950 articles in English. Every day, hundreds of thousands of visitors from around the 

world collectively make tens of thousands of edits and create thousands of new articles to 

augment the knowledge held by the Wikipedia encyclopedia.  
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Every contribution may be reviewed or changed. The expertise or qualifications of the user 

are usually not considered. This is possible since Wikipedia's intent is to cover existing 

knowledge which is verifiable from other sources. Original research and ideas which haven't 

appeared in other sources are therefore excluded. People of all ages and cultural and social 

backgrounds can write Wikipedia articles as most of the articles can be edited by anyone with 

access to the Internet simply by clicking the edit this page link. Anyone is welcome to add 

information, cross-references, or citations, as long as they do so within Wikipedia's editing 

policies and to an appropriate standard. Substandard or disputed information is subject to 

removal. Users need not worry about accidentally damaging Wikipedia when adding or 

improving information, as other editors are always around to advise or correct obvious errors, 

and Wikipedia's software is carefully designed to allow easy reversal of editorial mistakes. 

Because Wikipedia is a massive live collaboration, it differs from a paper-based reference 

source in many ways. In particular, older articles tend to be more comprehensive and 

balanced, while newer articles more frequently contain significant misinformation, 

unencyclopedic content, or vandalism. Users need to be aware of this to obtain valid 

information and avoid misinformation that has been recently added and not yet removed. 

However, unlike a paper reference source, Wikipedia is continually updated, with the 

creation or updating of articles on historic events within hours, minutes, or even seconds, 

rather than months or years for printed encyclopedias. [3] 

Strengths, weaknesses, and article quality in Wikipedia 

Wikipedia's greatest strengths, weaknesses, and differences all arise because it is open to 

anyone, it has a large contributor base, and its articles are written by consensus, according to 

editorial guidelines and policies. 

Wikipedia is open to a large contributor base, drawing a large number of editors from 

diverse backgrounds. This allows Wikipedia to significantly reduce regional and cultural bias 

found in many other publications, and makes it very difficult for any group to censor and 

impose bias. A large, diverse editor base also provides access and breadth on subject matter 

that is otherwise inaccessible or little documented. A large number of editors contributing at 

any moment also mean that Wikipedia can produce encyclopedic articles and resources 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

covering newsworthy events within hours or days of their occurrence. It also means that like 

any publication, Wikipedia may reflect the cultural, age, socio-economic, and other biases of 

its contributors. There is no systematic process to make sure that "obviously important" 

topics are written about, so Wikipedia may contain unexpected oversights and omissions. 

While most articles may be altered by anyone, in practice editing will be performed by a 

certain demographic (younger rather than older, male rather than female, rich enough to 

afford a computer rather than poor, etc.) and may, therefore, show some bias. Some topics 

may not be covered well, while others may be covered in great depth. 

Allowing anyone to edit Wikipedia means that it is more easily vandalized or susceptible to 

unchecked information, which requires removal. While blatant vandalism is usually easily 

spotted and rapidly corrected, Wikipedia is more subject to subtle viewpoint promotion than a 

typical reference work. However, bias that would be unchallenged in a traditional reference 

work is likely to be ultimately challenged or considered on Wikipedia. While Wikipedia 

articles generally attain a good standard after editing, it is important to note that fledgling 

articles and those monitored less well may be susceptible to vandalism and insertion of false 

information. Wikipedia's radical openness also means that any given article may be, at any 

given moment, in a bad state, such as in the middle of a large edit, or a controversial rewrite. 

Many contributors do not yet comply fully with key policies, or may add information without 

citable sources. Wikipedia's open approach tremendously increases the chances that any 

particular factual error or misleading statement will be relatively promptly corrected. 

Numerous editors at any given time are monitoring recent changes and edits to articles on 

their watch list. 

Wikipedia is written by open and transparent consensus – an approach that has its pros 

and cons. Censorship or imposing "official" points of view is extremely difficult to achieve 

and usually fails after a time. Eventually for most articles, all notable views become fairly 

described and a neutral point of view reached. In reality, the process of reaching consensus 

may be long and drawn-out, with articles fluid or changeable for a long time while they find 

their "neutral approach" that all sides can agree on. Reaching neutrality is occasionally made 

harder by extreme-viewpoint contributors. Wikipedia operates a full editorial dispute 

resolution process, one that allows time for discussion and resolution in depth, but one that 

also permits disagreements to last for months before poor-quality or biased edits are removed. 
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A common conclusion is that Wikipedia is a valuable resource and provides a good reference 

point on its subjects. 

Articles and subject areas sometimes suffer from significant omissions, and while 

misinformation and vandalism are usually corrected quickly, this does not always happen.  

Wikipedia is written largely by amateurs. Those with expert credentials are given no 

additional weight. Some experts contend that expert credentials are given less weight than 

contributions by amateurs. Wikipedia is also not subject to any peer review for scientific or 

medical or engineering articles. One advantage to having amateurs write in Wikipedia is that 

they have more free time on their hands so that they can make rapid changes in response to 

current events. The wider the general public interest in a topic, the more likely it is to attract 

contributions from non-specialists. [3] 

Problem description and research objectives 

As described in the previous section that the article’s quality is a major problem which 

Wikipedia is currently facing. Everyday lot of new articles is added to Wikipedia and huge 

amount of editions are performed by Wikipedia community. Daily a large number of people 

consult Wikipedia to seek information related to different topics. A common practice that 

most of the people do is that they blindly believe on what they got from internet and use it in 

further writings and in this way they transfer the false information to other people. To make 

sure that no false information is transferring through Wikipedia it is very important to 

maintain the quality of articles so that the articles having valid material remain in the 

database and low quality articles can be removed. This is also helpful to avoid the wastage of 

resources. 

The aim of this research work is to make the classification of Wikipedia articles by using the 

Data mining and Fuzzy Logic techniques. The articles are classified into two classes class 1 

and class 0. Class 1 contains the articles which are of Good quality and should remain on 

Wikipedia and Class 0 contains those articles which are of poor quality and should be 

removed from Wikipedia.  Analysis of different methods used in this study will also be made 

to explore the performance of each method and find the best of them. 
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Theory 

Fuzzy Logic 

The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh, a professor at the University 

of California at Berkley, and presented not as a control methodology, but as a way of 

processing data by allowing partial set membership rather than crisp set membership or non 

membership. This approach to set theory was not applied to control systems until the 70's due 

to insufficient small -computer capability prior to that time. Professor Zadeh reasoned that 

people do not require precise, numerical information input, and yet they are capable of highly 

adaptive control. If feedback controllers could be programmed to accept noisy, imprecise 

input, they would be much more effective and perhaps easier to implement [4] 

What is fuzzy logic? 

Fuzzy logic is a form of multi-valued logic derived from fuzzy set theory to deal with 

reasoning that is approximate rather than precise. In contrast with "crisp logic", where binary 

sets have binary logic, fuzzy logic variables may have a truth value that ranges between 0 and 

1 and is not constrained to the two truth values of classic propositional logic. Furthermore, 

when linguistic variables are used, these degrees may be managed by specific functions. 

Fuzzy logic emerged as a consequence of the 1965 proposal of fuzzy set theory by Lotfi 

Zadeh. Though fuzzy logic has been applied to many fields, from control theory to artificial 

intelligence, it still remains controversial among most statisticians, who prefer Bayesian logic, 

and some control engineers, who prefer traditional two-valued logic. [5] 

Adaptive Neuro Fuzzy Inference System (ANFIS) 

Fuzzy Logic Controllers (FLC) has played an important role in the design and enhancement 

of a vast number of applications. The proper selection of the number, the type and the 

parameter of the fuzzy membership functions and rules are crucial for achieving the desired. 

Adaptive Neuro-Fuzzy Inference Systems are fuzzy Sugeno models put in the framework of 

adaptive systems to facilitate learning and adaptation. Such framework makes FLC more 

systematic and less relying on expert knowledge. To present the ANFIS architecture, let us 

consider two-fuzzy rules based on a first order Sugeno model  
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Rule 1: if (x is A1) and (y is B1), then (f1 = p1x + q1y + r1) 

Rule 2: if (x is A2) and (y is B2), then 

(f2 = p2x + q2y + r2) 

One possible ANFIS architecture to implement these two rules is shown in Figure. Note that 

a circle indicates a fixed node whereas a square indicates an adaptive node (the parameters 

are changed during training).  

Layer 1: All the nodes in this layer are adaptive nodes. 

 

 

                                                                              Figure 2 - ANFIS structure [6] 

 

Layer 2: The nodes in this layer are fixed (not adaptive). These are labeled M to indicate that 

they play the role of a simple multiplier. The output of each node is this layer represents the 

firing strength of the rule. 

Layer 3: Nodes in this layer are also fixed nodes. These are labeled N to indicate that these 

perform a normalization of the firing strength from previous layer.  

Layer 4: All the nodes in this layer are adaptive nodes. The output of each node is simply the 

product of the normalized firing strength. 
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Layer 5: This layer has only one node labeled S to indicate that is performs the function of a 

simple summer. [6] 

WEKA 

WEKA contains a collection of visualization tools and algorithms for data analysis and 

predictive modeling, together with graphical user interfaces for easy access to this 

functionality. The original non-Java version of WEKA was a TCL/TK front-end to (mostly 

third-party) modeling algorithms implemented in other programming languages, plus data 

preprocessing utilities in C, and a Make file-based system for running machine learning 

experiments. This original version was primarily designed as a tool for analyzing data from 

agricultural domains, but the more recent fully Java-based version (WEKA 3), for which 

development started in 1997, is now used in many different application areas, in particular for 

educational purposes and research. The main strengths of WEKA are that it is 

• Freely available under the GNU General Public License.  

• Very portable because it is fully implemented in the Java programming language 

and thus runs on almost any modern computing platform.  

• Contains a comprehensive collection of data preprocessing and modeling 

techniques, 

• Is easy to use by a novice due to the graphical user interfaces it contains.  

WEKA supports several standard data mining tasks, more specifically, data preprocessing, 

clustering, classification, regression, visualization, and feature selection.  

The Explorer interface has several panels that give access to the main components of the 

workbench. The Preprocess panel has facilities for importing data from a database, a CSV file, 

etc., and for preprocessing this data using a so-called filtering algorithm. The Classify panel 

enables the user to apply classification and regression algorithms to the resulting dataset, to 

estimate the accuracy of the resulting predictive model, and to visualize erroneous predictions, 

ROC curves, etc., or the model itself. [7] 
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J48 Decision Trees 

A decision tree is a predictive machine-learning model that decides the target value 

(dependent variable) of a new sample based on various attribute values of the available data. 

The internal nodes of a decision tree denote the different attributes; the branches between the 

nodes tell us the possible values that these attributes can have in the observed samples, while 

the terminal nodes tell us the final value (classification) of the dependent variable.  

 The attribute that is to be predicted is known as the dependent variable, since its value 

depends upon, or is decided by, the values of all the other attributes. The other attributes, 

which help in predicting the value of the dependent variable, are known as the independent 

variables in the dataset.  

 The J48 Decision tree classifier follows the following simple algorithm. In order to classify a 

new item, it first needs to create a decision tree based on the attribute values of the available 

training data. So, whenever it encounters a set of items (training set) it identifies the attribute 

that discriminates the various instances most clearly. This feature that is able to tell us most 

about the data instances so that we can classify them the best is said to have the highest 

information gain. Now, among the possible values of this feature, if there is any value for 

which there is no ambiguity, that is, for which the data instances falling within its category 

have the same value for the target variable, then we terminate that branch and assign to it the 

target value that we have obtained.  

For the other cases, we then look for another attribute that gives us the highest information 

gain. Hence we continue in this manner until we either get a clear decision of what 

combination of attributes gives us a particular target value, or we run out of attributes. In the 

event that we run out of attributes, or if we cannot get an unambiguous result from the 

available information, we assign this branch a target value that the majority of the items 

under this branch possess. [8] 
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Data  

Origins of Data and Expert knowledge 

Data and expert knowledge used in this research work was obtained from the material 

provided by Marek Opuszko [10] a visiting teacher of data mining at Hogskolan Dalarna. 

Data was collected from the German version of Wikipedia for research purpose. Wikipedia 

allows open access to everyone to download data in form of SQL database. 

Data Description 

The dataset contains 226 records. The initial data was consisting of 19 inputs and one output. 

After the preprocessing and removing the irrelevant features the final data contains 9 inputs 

and one output.  The detailed description of data is given below  

ID:  The unique id of the article 

E: The number of editor of the articles 

Cper: Sum of the overall persistent contributions 

Ctran: Sum of the overall transient contributions 

Me: Maximum editors (month) 

Mper: Maximum persistent contributions (month) 

Mtran: Maximum transient contributions (month) 

Ae: Average editors (month) 

Aper: Average overall persistent contributions 

Atran: Average overall transient contributions 

E3: Sum of editors in the last three months before nomination 

Cper3: Sum of the persistent contributions in the last three months before nomination 

Ctran3: Sum of the transient contributions in the last three months before nomination 
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L: Length the number of words of an article 

Q3: Quotient of the sum of the transient contributions and the sum of the persistent 

contributions within the last three month until nomination. 

Qper: Quotient of the average persistent contributions within and before the last three 

months until nomination 

Qtran: Quotient of the average transient contributions within and before the last three 

months until nomination. 

Qe: Quotient of the average editors within and before the last three months until nomination 

Life cycle: The Lifecycle Metric is basically an operationlized measurement of how the 

lifecycle evolves during the editing time (minimum 10 months) before the nomination. 

Quality_class  

  

              The class  

                             1 = good quality 

                             0 = poor quality 

 

In the dataset there are some persistent contributions and some transient contributions. The 

persistent contributions are those which are considered as constructive and were remained in 

the article. These contributions add more information into the article and increase the quality. 

The transient contributions are those which were reverted back by the Wikipedia 

administrators. These contributions were not considered as effective and do not add any 

information. These contributions may be made by immature people lacking knowledge about 

the topic in discussion are may be those who just want to impose their own opinion. 

Data Preprocessing 

The initial data contains 19 inputs and one output. However there were many inputs variables 

which were not important and were representing the same data so to avoid data duplication 

those variables were removed. For example  the  field “ e ”  representing the overall number 

of editors of an article was removed  because  it was divided into two sub fields “Cper “ and 

“ctrain” . Cper and ctrain holds the same data as was held by “e”. Cper contains the sum of 

overall persistent contributions and ctrain contain the sum of overall transient contributions.  
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The final data contains 9 input variables and one output variable. The length field was also 

removed because it is not a wise practice to make decisions on the length of article. Long 

articles may contain irrelevant data while a short article may contain some useful 

information. 

Methodology 

This chapter contains the overall structure of ANFIS systems designed for the classification 

of Wikipedia articles and how this research work was done. At mentioned earlier that two 

ANFIS systems were built one was based on expert knowledge and the other one was based 

on rules obtained from J48. The membership functions and structure of each ANFIS system 

in shown below.  

J48 Rules Based ANFIS System 

This ANFIS system is based on the rules obtained from J48. The system contains 5 rules and 

9 inputs and one output. The structure is show below 

 

                                                                     Figur 3 - j48 rules based ANFIS structure 
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Membership Functions 

While searching for a best performing membership function choice we found that gauss2mf 

[9] was the best one among all other types of membership functions tested. The membership 

functions after the training the ANFIS model for 1000 epochs are show below.  
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                                                        Figur 4 - Membership Functions for j48 rules base ANFIS 

Rules for J48 Based ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (mtran is Low) and (LifeCycle is High) then (Quality_Class is 

Good1)  

3. If (mper is Low) and (mtran is High) and (LifeCycle is High) then (Quality_Class is 

Poor2)  

4. If (mper is High) and (cper3 is Low) then (Quality_Class is Poor3)    
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5. If (mper is High) and (cper3 is High) then (Quality_Class is Good2)  

Expert ANFIS System 

The ANFIS system based on Expert knowledge contains 6 rules, 9 inputs and one single 

output. The structure of expert ANFIS is shown below. 

 

                                                                           Figure 5 - Expert ANFIS structure 

 

Membership Functions for Expert ANFIS 

Gauss2mf are used to build the expert ANFIS model. The shape of membership functions 

after training the AFNIS for 1000 epochs is shown below 
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                                                      Figur 6 - Membership Functions for Expert ANFIS 
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Rules for Expert ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (LifeCycle is High) then (Quality_Class is Good1)               

3. If (ctran3 is High) and (LifeCycle is High) then (Quality_Class is Poor2)       

4. If (ctran3 is Low) and (LifeCycle is High) then (Quality_Class is Good2)       

5. If (mtran is High) and (aper is High) and (LifeCycle is High) then (Quality_Class is Poor3)     

6. If (aper is Low) and (atran is Low) and (LifeCycle is High) then (Quality_Class is Good3)   

Membership Function Description 

The type of membership functions used in this research work in Gauss2mf. Although some 

other types of membership functions like gaussmf [11] and trimf [12] were also experimented 

but gauss2mf function provides better performance. The membership functions in the ANFIS 

system have 2 stages. In the start the membership functions are at their default shapes .This 

default shape changes when the ranges are assigned to them. After performing the training 

the membership functions have a changed shape.  The reason for this change is that when an 

ANFIS undergoes from training process it tunes the membership functions according to the 

corresponding training data and rules. So membership functions of a trained ANFIS have a 

different shape as compared to an untrained ANFIS. Another important thing to remember is 

that the shapes of only those membership functions are changed which are included in any 

rules.  
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Results and discussions 

The first part of this research work was done by using the data mining approach. 

Classification of articles was done by using the J48 classifier in WEKA.  The data was 

divided into two parts one for training and one for testing. 60 % of data was used for training 

and 40% for testing. The rules obtained from J48 were used to build an ANFIS. 

J48 Classification Results 

Using Percentage Split 

Here is the confusion matrix of J48 classifier. 60% data was used for training and 40% for 

testing and the data is selected Randomly Here its show only the 40% of the testing data. 

 

The confusion matrix show that 81 instances were correctly classified out of 90 and 9 

instances were incorrectly classified.  In other words Here 41 ones and 40 zeros are correctly 

classified and 3 ones and 6 zeros are incorrectly classified. 9 instances are miss classify 

because the classification is done by applying rules so there is may be an articles which is 

according to the rules in class 1 but in actual it is in class 0. So according to our system it is a 

miss classified article because our system done classification according to the rules. The 

performance of J48 classifier is 90 %. 

Using Cross Validation 

The classification was also done by using the 10 fold cross validation.  
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The level of performance achieved by using cross validation is same as percentage split i.e. 

90%.  The results shows that 204 articles were correctly classified and 22 articles were 

wrongly classified. 

J48 Classification Tree 

 

Figure 7 - J48 Classification Tree 

The decision tree shown above is obtained by applying the J48 classifier on the input data. 

The inputs having the strong influence on the result are included in this tree. In other words 

we can say that these are the inputs which influence the classification results 

Results for J48 rules based ANFIS 

The rules obtained from J48 classifier were used to construct this ANFIS system. 60% data 

was used for training the ANFIS and 40% data was used for testing and the data is selected 
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Randomly First I trained the ANFIS system using the training data and then tested the ANFIS 

model. In testing the performance of the system is measured using the test data which is new 

to the system. The graphical view of output is given below. 

 

                                                                       Figure 8 - output of J48 rules based ANFIS 

Output graph show the classification results of ANFIS.  Red circles represent the output of 

ANFIS while the blue stars represent the actual values. Where the star and circle overlap each 

other its means that the ANFIS output match the actual value while a separate star and circle 

represent the difference in ANFIS output and actual value. Decrement in the error while 

training the ANFIS is show in the figure below 
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                                                           Figure 9 - error training for j48 rule base ANFIS 

Decrement in the testing error is shown in the figure below. 

 

                                                         Figure 10 - testing training for j48 rule base ANFIS 
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Performance 

The overall training performance of the J48 rules based ANFIS system is 86 % while the 

testing performance is 82%. The difference in two performances is because during the testing 

phase the system is tested against new data. 

Results for Expert ANFIS system 

This ANFIS system was based on expert knowledge. This system was also trained by using 

60% data and it was tested against 40% data. The output of system is shown below. A red 

circle in the output graph represents the ANFIS output and blue starts represents the actual 

values. 

 

                                                                       Figure 11 - output of Expert ANFIS system 
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The system was trained for 1000 epochs. Change in the training and testing error is show in 

the figures below. 

 

                                                                   Figure 12 - training error for expert ANFIS 

The system was trained for 1000 epochs to detect any overtraining however from the figure 

above it is clear that after 400 epochs there is no further decrease in training error.  Graph of 

testing error is shown below 
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                                                                 Figure 13 - testing error for expert ANFIS 

 

Performance 

The overall training performance of the expert ANFIS system is 96 % while the testing 

performance is 83%. 
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Comparison of Both ANFIS results 

 

 Training Performance Testing Performance 

J48 Based ANFIS 86% 82% 

Expert ANFIS 96 % 83% 

   

                                    

The result shows that the ANFIS system based on expert knowledge have the best results as 

compared to the ANFIS system based on J48 rules. Although the difference between the 

testing results is one percent. However in case of training the difference between results is 

10%. So on the basis of this comparison we can make this decision that both the ANFIS 

systems have nearly equal performance. However when we compare the results of ANFIS 

systems with the J48 classifier the medal goes to J48 which is showing better performance as 

compared to both ANFIS systems. 
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Conclusions 

Aim of this research work was “Survival of the Fittest”. In other words the research work was 

aimed to classify the Wikipedia articles into two classes Good and Poor based on certain 

criteria. The work was done in two parts. In first part the classification of articles was done 

by using the data mining approach. J48 classifier in WEKA was used for this purpose. The 

second part was done by using the Adaptive Neuro Fuzzy Inference System (ANFIS). Two 

separate ANFIS systems were built for classification of Wikipedia articles .The first ANFIS 

system was based on the rules obtained from J48 while the other one was based on expert’s 

knowledge. 

Comparison of both set of rules shows that there are similarities in the selection of input 

variables. The J48 classifier considers all those input variables for making classification 

decisions which are used by the experts. This behavior shows that expert system is making 

decisions like the human experts so it may become a very suitable alternative to a human 

expert. 

The comparison of both ANFIS systems results shows that both systems have nearly equal 

performance levels.  The results of both ANFIS systems are very encouraging however there 

is still need to increase the performance. On the other hand when we compare the two ANFIS 

results with the J48 classifier, J48 is showing best performance which is 90 %. So from the 

two approaches used in this research work, data mining and Neuro fuzzy system approach the 

data mining approach performs well.  

Future work 

This research work was aimed to explore different approaches to classify the Wikipedia 

articles as well as to find the best method of classification. The outcomes of this research 

work may be used to practically implement on the Wikipedia website in real time to evaluate 

the article quality.   

 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

 

References: 

[1] Fuzzy Logic Toolbox  

      http://www.mathworks.com/products/fuzzylogic/ 

[2] Wikipedia Traffic Ranking 

      http://www.alexa.com 

[3] About Wikipedia 

     http://en.wikipedia.org/wiki/Wikipedia:About 

[4] Theory about the fuzzy logic 

      http://www.seattlerobotics.org/encoder/mar98/fuz/fl_part1.html 

[5] Fuzzy Logic 

      http://en.wikipedia.org/wiki/Fuzzy_logic 

[6] ANFIS Architecture 

      http://www.wseas.us/journals/ami/ami_19.pdf last accessed March 

[7] WEKA  

       http://en.wikipedia.org/wiki/Weka_(machine_learning) 

[8] J48 Decision Trees 

      http://www.d.umn.edu/~padhy005/Chapter5.html 

[9] Gauss2mf membership function 

       http://www.mathworks.com/access/helpdesk/help/toolbox/fuzzy/gauss2mf.html 

[10] Marek Opuszko , Visiting teacher at Hogskolan Darlana ,           

        http://www.personal.uni-jena.de/~w2opma/dataminingsweden/ 

        marek.opuszko@googlemail.com 

[11] Gaussmf membership functions 

       http://www.mathworks.com/access/helpdesk/help/toolbox/fuzzy/gaussmf.html 

[12] Trimf membership functions 

       http://www.mathworks.com/access/helpdesk/help/toolbox/fuzzy/trimf.html 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

 

ANFIS BASED MODELS FOR ACCESSING QUALITY OF 

WIKIPEDIA ARTICLES 

 

 

                                                       

 

 

 

 

 

 

     Noor Ullah                                                                             
 

 

                                                                                     Master Thesis 2010 

                                                                            Computer Engineering 

 

 

 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

 

Program 

Master Program In Computer  Engineering   

Reg. Number 

E3992D 

Extent 

15 ECTS 

Name of Student 

Noor Ullah 

Year-Month-Day 

2010-05-30 

Supervisor 

Mr. Jerker Westin 

Examiner 

Professor Mark Dougherty 

Company/Department Supervisor  

Company/Department 

Title: 

ANFIS BASED MODELS FOR ACCESSING QUALITY OF WIKIPEDIA 

ARTICLES 

Keywords: 

Fuzzy Inference System, Transient contribution, Persistent contribution, membership 

functions, ANFIS, WEKA, J48  

 

 

 

 

 

 

 DEGREE PROJECT 

Computer Engineering 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

 Abstract 

Wikipedia is a free, web-based, collaborative, multilingual encyclopedia project supported by 

the non-profit Wikimedia Foundation. Due to the free nature of Wikipedia and allowing open 

access to everyone to edit articles the quality of articles may be affected. As all people don’t 

have equal level of knowledge and also different people have different opinions about a topic 

so there may be difference between the contributions made by different authors. To overcome 

this situation it is very important to classify the articles so that the articles of good quality can 

be separated from the poor quality articles and should be removed from the database. 

The aim of this study is to classify the articles of Wikipedia into two classes class 0 (poor 

quality) and class 1(good quality) using the Adaptive Neuro Fuzzy Inference System 

(ANFIS) and data mining techniques. Two ANFIS are built using the Fuzzy Logic Toolbox 

[1] available in Matlab. The first ANFIS is based on the rules obtained from J48 classifier in 

WEKA while the other one was built by using the expert’s knowledge. The data used for this 

research work contains 226 article’s records taken from the German version of Wikipedia. 

The dataset consists of 19 inputs and one output. The data was preprocessed to remove any 

similar attributes. The input variables are related to the editors, contributors, length of articles 

and the lifecycle of articles. In the end analysis of different methods implemented in this 

research is made to analyze the performance of each classification method used. 
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Introduction 

Wikipedia is a free web based encyclopedia online since 13 January 2001. It has 12,348,006 

registered users including 1,721 administrators. Wikipedia.org is among the top ten most popular 

websites on internet. It has a traffic rank of 5.  About 12.5 % of global internet users daily visits 

Wikipedia.org.   

 

 

Figure 1 - Wikipedia traffic ranking by alexa [2] 

Wikipedia is written collaboratively by largely anonymous Internet volunteers who write 

without pay. Anyone with Internet access can write and make changes to Wikipedia articles 

(except in certain cases where editing is restricted to prevent disruption and/or vandalism). 

Users can contribute anonymously, under a pseudonym, or with their real identity, if they 

choose, though the later is discouraged for safety reasons. The Wikipedia community has 

developed many policies and guidelines to improve the encyclopedia; however, it is not a 

formal requirement to be familiar with them before contributing. Since its creation in 2001, 

Wikipedia has grown rapidly into one of the largest reference web sites, attracting nearly 68 

million visitors monthly as of January 2010. There are more than 91,000 active contributors 

working on more than 15,000,000 articles in more than 270 languages. As of today, there are 

3,293,950 articles in English. Every day, hundreds of thousands of visitors from around the 

world collectively make tens of thousands of edits and create thousands of new articles to 

augment the knowledge held by the Wikipedia encyclopedia.  
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Every contribution may be reviewed or changed. The expertise or qualifications of the user 

are usually not considered. This is possible since Wikipedia's intent is to cover existing 

knowledge which is verifiable from other sources. Original research and ideas which haven't 

appeared in other sources are therefore excluded. People of all ages and cultural and social 

backgrounds can write Wikipedia articles as most of the articles can be edited by anyone with 

access to the Internet simply by clicking the edit this page link. Anyone is welcome to add 

information, cross-references, or citations, as long as they do so within Wikipedia's editing 

policies and to an appropriate standard. Substandard or disputed information is subject to 

removal. Users need not worry about accidentally damaging Wikipedia when adding or 

improving information, as other editors are always around to advise or correct obvious errors, 

and Wikipedia's software is carefully designed to allow easy reversal of editorial mistakes. 

Because Wikipedia is a massive live collaboration, it differs from a paper-based reference 

source in many ways. In particular, older articles tend to be more comprehensive and 

balanced, while newer articles more frequently contain significant misinformation, 

unencyclopedic content, or vandalism. Users need to be aware of this to obtain valid 

information and avoid misinformation that has been recently added and not yet removed. 

However, unlike a paper reference source, Wikipedia is continually updated, with the 

creation or updating of articles on historic events within hours, minutes, or even seconds, 

rather than months or years for printed encyclopedias. [3] 

Strengths, weaknesses, and article quality in Wikipedia 

Wikipedia's greatest strengths, weaknesses, and differences all arise because it is open to 

anyone, it has a large contributor base, and its articles are written by consensus, according to 

editorial guidelines and policies. 

Wikipedia is open to a large contributor base, drawing a large number of editors from 

diverse backgrounds. This allows Wikipedia to significantly reduce regional and cultural bias 

found in many other publications, and makes it very difficult for any group to censor and 

impose bias. A large, diverse editor base also provides access and breadth on subject matter 

that is otherwise inaccessible or little documented. A large number of editors contributing at 

any moment also mean that Wikipedia can produce encyclopedic articles and resources 
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covering newsworthy events within hours or days of their occurrence. It also means that like 

any publication, Wikipedia may reflect the cultural, age, socio-economic, and other biases of 

its contributors. There is no systematic process to make sure that "obviously important" 

topics are written about, so Wikipedia may contain unexpected oversights and omissions. 

While most articles may be altered by anyone, in practice editing will be performed by a 

certain demographic (younger rather than older, male rather than female, rich enough to 

afford a computer rather than poor, etc.) and may, therefore, show some bias. Some topics 

may not be covered well, while others may be covered in great depth. 

Allowing anyone to edit Wikipedia means that it is more easily vandalized or susceptible to 

unchecked information, which requires removal. While blatant vandalism is usually easily 

spotted and rapidly corrected, Wikipedia is more subject to subtle viewpoint promotion than a 

typical reference work. However, bias that would be unchallenged in a traditional reference 

work is likely to be ultimately challenged or considered on Wikipedia. While Wikipedia 

articles generally attain a good standard after editing, it is important to note that fledgling 

articles and those monitored less well may be susceptible to vandalism and insertion of false 

information. Wikipedia's radical openness also means that any given article may be, at any 

given moment, in a bad state, such as in the middle of a large edit, or a controversial rewrite. 

Many contributors do not yet comply fully with key policies, or may add information without 

citable sources. Wikipedia's open approach tremendously increases the chances that any 

particular factual error or misleading statement will be relatively promptly corrected. 

Numerous editors at any given time are monitoring recent changes and edits to articles on 

their watch list. 

Wikipedia is written by open and transparent consensus – an approach that has its pros 

and cons. Censorship or imposing "official" points of view is extremely difficult to achieve 

and usually fails after a time. Eventually for most articles, all notable views become fairly 

described and a neutral point of view reached. In reality, the process of reaching consensus 

may be long and drawn-out, with articles fluid or changeable for a long time while they find 

their "neutral approach" that all sides can agree on. Reaching neutrality is occasionally made 

harder by extreme-viewpoint contributors. Wikipedia operates a full editorial dispute 

resolution process, one that allows time for discussion and resolution in depth, but one that 

also permits disagreements to last for months before poor-quality or biased edits are removed. 
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A common conclusion is that Wikipedia is a valuable resource and provides a good reference 

point on its subjects. 

Articles and subject areas sometimes suffer from significant omissions, and while 

misinformation and vandalism are usually corrected quickly, this does not always happen.  

Wikipedia is written largely by amateurs. Those with expert credentials are given no 

additional weight. Some experts contend that expert credentials are given less weight than 

contributions by amateurs. Wikipedia is also not subject to any peer review for scientific or 

medical or engineering articles. One advantage to having amateurs write in Wikipedia is that 

they have more free time on their hands so that they can make rapid changes in response to 

current events. The wider the general public interest in a topic, the more likely it is to attract 

contributions from non-specialists. [3] 

Problem description and research objectives 

As described in the previous section that the article’s quality is a major problem which 

Wikipedia is currently facing. Everyday lot of new articles is added to Wikipedia and huge 

amount of editions are performed by Wikipedia community. Daily a large number of people 

consult Wikipedia to seek information related to different topics. A common practice that 

most of the people do is that they blindly believe on what they got from internet and use it in 

further writings and in this way they transfer the false information to other people. To make 

sure that no false information is transferring through Wikipedia it is very important to 

maintain the quality of articles so that the articles having valid material remain in the 

database and low quality articles can be removed. This is also helpful to avoid the wastage of 

resources. 

The aim of this research work is to make the classification of Wikipedia articles by using the 

Data mining and Fuzzy Logic techniques. The articles are classified into two classes class 1 

and class 0. Class 1 contains the articles which are of Good quality and should remain on 

Wikipedia and Class 0 contains those articles which are of poor quality and should be 

removed from Wikipedia.  Analysis of different methods used in this study will also be made 

to explore the performance of each method and find the best of them. 
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Theory 

Fuzzy Logic 

The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh, a professor at the University 

of California at Berkley, and presented not as a control methodology, but as a way of 

processing data by allowing partial set membership rather than crisp set membership or non 

membership. This approach to set theory was not applied to control systems until the 70's due 

to insufficient small -computer capability prior to that time. Professor Zadeh reasoned that 

people do not require precise, numerical information input, and yet they are capable of highly 

adaptive control. If feedback controllers could be programmed to accept noisy, imprecise 

input, they would be much more effective and perhaps easier to implement [4] 

What is fuzzy logic? 

Fuzzy logic is a form of multi-valued logic derived from fuzzy set theory to deal with 

reasoning that is approximate rather than precise. In contrast with "crisp logic", where binary 

sets have binary logic, fuzzy logic variables may have a truth value that ranges between 0 and 

1 and is not constrained to the two truth values of classic propositional logic. Furthermore, 

when linguistic variables are used, these degrees may be managed by specific functions. 

Fuzzy logic emerged as a consequence of the 1965 proposal of fuzzy set theory by Lotfi 

Zadeh. Though fuzzy logic has been applied to many fields, from control theory to artificial 

intelligence, it still remains controversial among most statisticians, who prefer Bayesian logic, 

and some control engineers, who prefer traditional two-valued logic. [5] 

Adaptive Neuro Fuzzy Inference System (ANFIS) 

Fuzzy Logic Controllers (FLC) has played an important role in the design and enhancement 

of a vast number of applications. The proper selection of the number, the type and the 

parameter of the fuzzy membership functions and rules are crucial for achieving the desired. 

Adaptive Neuro-Fuzzy Inference Systems are fuzzy Sugeno models put in the framework of 

adaptive systems to facilitate learning and adaptation. Such framework makes FLC more 

systematic and less relying on expert knowledge. To present the ANFIS architecture, let us 

consider two-fuzzy rules based on a first order Sugeno model  
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Rule 1: if (x is A1) and (y is B1), then (f1 = p1x + q1y + r1) 

Rule 2: if (x is A2) and (y is B2), then 

(f2 = p2x + q2y + r2) 

One possible ANFIS architecture to implement these two rules is shown in Figure. Note that 

a circle indicates a fixed node whereas a square indicates an adaptive node (the parameters 

are changed during training).  

Layer 1: All the nodes in this layer are adaptive nodes. 

 

 

                                                                              Figure 2 - ANFIS structure [6] 

 

Layer 2: The nodes in this layer are fixed (not adaptive). These are labeled M to indicate that 

they play the role of a simple multiplier. The output of each node is this layer represents the 

firing strength of the rule. 

Layer 3: Nodes in this layer are also fixed nodes. These are labeled N to indicate that these 

perform a normalization of the firing strength from previous layer.  

Layer 4: All the nodes in this layer are adaptive nodes. The output of each node is simply the 

product of the normalized firing strength. 
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Layer 5: This layer has only one node labeled S to indicate that is performs the function of a 

simple summer. [6] 

WEKA 

WEKA contains a collection of visualization tools and algorithms for data analysis and 

predictive modeling, together with graphical user interfaces for easy access to this 

functionality. The original non-Java version of WEKA was a TCL/TK front-end to (mostly 

third-party) modeling algorithms implemented in other programming languages, plus data 

preprocessing utilities in C, and a Make file-based system for running machine learning 

experiments. This original version was primarily designed as a tool for analyzing data from 

agricultural domains, but the more recent fully Java-based version (WEKA 3), for which 

development started in 1997, is now used in many different application areas, in particular for 

educational purposes and research. The main strengths of WEKA are that it is 

• Freely available under the GNU General Public License.  

• Very portable because it is fully implemented in the Java programming language 

and thus runs on almost any modern computing platform.  

• Contains a comprehensive collection of data preprocessing and modeling 

techniques, 

• Is easy to use by a novice due to the graphical user interfaces it contains.  

WEKA supports several standard data mining tasks, more specifically, data preprocessing, 

clustering, classification, regression, visualization, and feature selection.  

The Explorer interface has several panels that give access to the main components of the 

workbench. The Preprocess panel has facilities for importing data from a database, a CSV file, 

etc., and for preprocessing this data using a so-called filtering algorithm. The Classify panel 

enables the user to apply classification and regression algorithms to the resulting dataset, to 

estimate the accuracy of the resulting predictive model, and to visualize erroneous predictions, 

ROC curves, etc., or the model itself. [7] 
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J48 Decision Trees 

A decision tree is a predictive machine-learning model that decides the target value 

(dependent variable) of a new sample based on various attribute values of the available data. 

The internal nodes of a decision tree denote the different attributes; the branches between the 

nodes tell us the possible values that these attributes can have in the observed samples, while 

the terminal nodes tell us the final value (classification) of the dependent variable.  

 The attribute that is to be predicted is known as the dependent variable, since its value 

depends upon, or is decided by, the values of all the other attributes. The other attributes, 

which help in predicting the value of the dependent variable, are known as the independent 

variables in the dataset.  

 The J48 Decision tree classifier follows the following simple algorithm. In order to classify a 

new item, it first needs to create a decision tree based on the attribute values of the available 

training data. So, whenever it encounters a set of items (training set) it identifies the attribute 

that discriminates the various instances most clearly. This feature that is able to tell us most 

about the data instances so that we can classify them the best is said to have the highest 

information gain. Now, among the possible values of this feature, if there is any value for 

which there is no ambiguity, that is, for which the data instances falling within its category 

have the same value for the target variable, then we terminate that branch and assign to it the 

target value that we have obtained.  

For the other cases, we then look for another attribute that gives us the highest information 

gain. Hence we continue in this manner until we either get a clear decision of what 

combination of attributes gives us a particular target value, or we run out of attributes. In the 

event that we run out of attributes, or if we cannot get an unambiguous result from the 

available information, we assign this branch a target value that the majority of the items 

under this branch possess. [8] 
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Data  

Origins of Data and Expert knowledge 

Data and expert knowledge used in this research work was obtained from the material 

provided by Marek Opuszko [10] a visiting teacher of data mining at Hogskolan Dalarna. 

Data was collected from the German version of Wikipedia for research purpose. Wikipedia 

allows open access to everyone to download data in form of SQL database. 

Data Description 

The dataset contains 226 records. The initial data was consisting of 19 inputs and one output. 

After the preprocessing and removing the irrelevant features the final data contains 9 inputs 

and one output.  The detailed description of data is given below  

ID:  The unique id of the article 

E: The number of editor of the articles 

Cper: Sum of the overall persistent contributions 

Ctran: Sum of the overall transient contributions 

Me: Maximum editors (month) 

Mper: Maximum persistent contributions (month) 

Mtran: Maximum transient contributions (month) 

Ae: Average editors (month) 

Aper: Average overall persistent contributions 

Atran: Average overall transient contributions 

E3: Sum of editors in the last three months before nomination 

Cper3: Sum of the persistent contributions in the last three months before nomination 

Ctran3: Sum of the transient contributions in the last three months before nomination 
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L: Length the number of words of an article 

Q3: Quotient of the sum of the transient contributions and the sum of the persistent 

contributions within the last three month until nomination. 

Qper: Quotient of the average persistent contributions within and before the last three 

months until nomination 

Qtran: Quotient of the average transient contributions within and before the last three 

months until nomination. 

Qe: Quotient of the average editors within and before the last three months until nomination 

Life cycle: The Lifecycle Metric is basically an operationlized measurement of how the 

lifecycle evolves during the editing time (minimum 10 months) before the nomination. 

Quality_class  

  

              The class  

                             1 = good quality 

                             0 = poor quality 

 

In the dataset there are some persistent contributions and some transient contributions. The 

persistent contributions are those which are considered as constructive and were remained in 

the article. These contributions add more information into the article and increase the quality. 

The transient contributions are those which were reverted back by the Wikipedia 

administrators. These contributions were not considered as effective and do not add any 

information. These contributions may be made by immature people lacking knowledge about 

the topic in discussion are may be those who just want to impose their own opinion. 

Data Preprocessing 

The initial data contains 19 inputs and one output. However there were many inputs variables 

which were not important and were representing the same data so to avoid data duplication 

those variables were removed. For example  the  field “ e ”  representing the overall number 

of editors of an article was removed  because  it was divided into two sub fields “Cper “ and 

“ctrain” . Cper and ctrain holds the same data as was held by “e”. Cper contains the sum of 

overall persistent contributions and ctrain contain the sum of overall transient contributions.  
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The final data contains 9 input variables and one output variable. The length field was also 

removed because it is not a wise practice to make decisions on the length of article. Long 

articles may contain irrelevant data while a short article may contain some useful 

information. 

Methodology 

This chapter contains the overall structure of ANFIS systems designed for the classification 

of Wikipedia articles and how this research work was done. At mentioned earlier that two 

ANFIS systems were built one was based on expert knowledge and the other one was based 

on rules obtained from J48. The membership functions and structure of each ANFIS system 

in shown below.  

J48 Rules Based ANFIS System 

This ANFIS system is based on the rules obtained from J48. The system contains 5 rules and 

9 inputs and one output. The structure is show below 

 

                                                                     Figur 3 - j48 rules based ANFIS structure 
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Membership Functions 

While searching for a best performing membership function choice we found that gauss2mf 

[9] was the best one among all other types of membership functions tested. The membership 

functions after the training the ANFIS model for 1000 epochs are show below.  
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                                                        Figur 4 - Membership Functions for j48 rules base ANFIS 

Rules for J48 Based ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (mtran is Low) and (LifeCycle is High) then (Quality_Class is 

Good1)  

3. If (mper is Low) and (mtran is High) and (LifeCycle is High) then (Quality_Class is 

Poor2)  

4. If (mper is High) and (cper3 is Low) then (Quality_Class is Poor3)    
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5. If (mper is High) and (cper3 is High) then (Quality_Class is Good2)  

Expert ANFIS System 

The ANFIS system based on Expert knowledge contains 6 rules, 9 inputs and one single 

output. The structure of expert ANFIS is shown below. 

 

                                                                           Figure 5 - Expert ANFIS structure 

 

Membership Functions for Expert ANFIS 

Gauss2mf are used to build the expert ANFIS model. The shape of membership functions 

after training the AFNIS for 1000 epochs is shown below 
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                                                      Figur 6 - Membership Functions for Expert ANFIS 
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Rules for Expert ANFIS 

1. If (mper is Low) and (LifeCycle is Low) then (Quality_Class is Poor1)                       

2. If (mper is Low) and (LifeCycle is High) then (Quality_Class is Good1)               

3. If (ctran3 is High) and (LifeCycle is High) then (Quality_Class is Poor2)       

4. If (ctran3 is Low) and (LifeCycle is High) then (Quality_Class is Good2)       

5. If (mtran is High) and (aper is High) and (LifeCycle is High) then (Quality_Class is Poor3)     

6. If (aper is Low) and (atran is Low) and (LifeCycle is High) then (Quality_Class is Good3)   

Membership Function Description 

The type of membership functions used in this research work in Gauss2mf. Although some 

other types of membership functions like gaussmf [11] and trimf [12] were also experimented 

but gauss2mf function provides better performance. The membership functions in the ANFIS 

system have 2 stages. In the start the membership functions are at their default shapes .This 

default shape changes when the ranges are assigned to them. After performing the training 

the membership functions have a changed shape.  The reason for this change is that when an 

ANFIS undergoes from training process it tunes the membership functions according to the 

corresponding training data and rules. So membership functions of a trained ANFIS have a 

different shape as compared to an untrained ANFIS. Another important thing to remember is 

that the shapes of only those membership functions are changed which are included in any 

rules.  
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Results and discussions 

The first part of this research work was done by using the data mining approach. 

Classification of articles was done by using the J48 classifier in WEKA.  The data was 

divided into two parts one for training and one for testing. 60 % of data was used for training 

and 40% for testing. The rules obtained from J48 were used to build an ANFIS. 

J48 Classification Results 

Using Percentage Split 

Here is the confusion matrix of J48 classifier. 60% data was used for training and 40% for 

testing and the data is selected Randomly Here its show only the 40% of the testing data. 

 

The confusion matrix show that 81 instances were correctly classified out of 90 and 9 

instances were incorrectly classified.  In other words Here 41 ones and 40 zeros are correctly 

classified and 3 ones and 6 zeros are incorrectly classified. 9 instances are miss classify 

because the classification is done by applying rules so there is may be an articles which is 

according to the rules in class 1 but in actual it is in class 0. So according to our system it is a 

miss classified article because our system done classification according to the rules. The 

performance of J48 classifier is 90 %. 

Using Cross Validation 

The classification was also done by using the 10 fold cross validation.  
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The level of performance achieved by using cross validation is same as percentage split i.e. 

90%.  The results shows that 204 articles were correctly classified and 22 articles were 

wrongly classified. 

J48 Classification Tree 

 

Figure 7 - J48 Classification Tree 

The decision tree shown above is obtained by applying the J48 classifier on the input data. 

The inputs having the strong influence on the result are included in this tree. In other words 

we can say that these are the inputs which influence the classification results 

Results for J48 rules based ANFIS 

The rules obtained from J48 classifier were used to construct this ANFIS system. 60% data 

was used for training the ANFIS and 40% data was used for testing and the data is selected 
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Randomly First I trained the ANFIS system using the training data and then tested the ANFIS 

model. In testing the performance of the system is measured using the test data which is new 

to the system. The graphical view of output is given below. 

 

                                                                       Figure 8 - output of J48 rules based ANFIS 

Output graph show the classification results of ANFIS.  Red circles represent the output of 

ANFIS while the blue stars represent the actual values. Where the star and circle overlap each 

other its means that the ANFIS output match the actual value while a separate star and circle 

represent the difference in ANFIS output and actual value. Decrement in the error while 

training the ANFIS is show in the figure below 
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                                                           Figure 9 - error training for j48 rule base ANFIS 

Decrement in the testing error is shown in the figure below. 

 

                                                         Figure 10 - testing training for j48 rule base ANFIS 
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Performance 

The overall training performance of the J48 rules based ANFIS system is 86 % while the 

testing performance is 82%. The difference in two performances is because during the testing 

phase the system is tested against new data. 

Results for Expert ANFIS system 

This ANFIS system was based on expert knowledge. This system was also trained by using 

60% data and it was tested against 40% data. The output of system is shown below. A red 

circle in the output graph represents the ANFIS output and blue starts represents the actual 

values. 

 

                                                                       Figure 11 - output of Expert ANFIS system 
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The system was trained for 1000 epochs. Change in the training and testing error is show in 

the figures below. 

 

                                                                   Figure 12 - training error for expert ANFIS 

The system was trained for 1000 epochs to detect any overtraining however from the figure 

above it is clear that after 400 epochs there is no further decrease in training error.  Graph of 

testing error is shown below 
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                                                                 Figure 13 - testing error for expert ANFIS 

 

Performance 

The overall training performance of the expert ANFIS system is 96 % while the testing 

performance is 83%. 
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Comparison of Both ANFIS results 

 

 Training Performance Testing Performance 

J48 Based ANFIS 86% 82% 

Expert ANFIS 96 % 83% 

   

                                    

The result shows that the ANFIS system based on expert knowledge have the best results as 

compared to the ANFIS system based on J48 rules. Although the difference between the 

testing results is one percent. However in case of training the difference between results is 

10%. So on the basis of this comparison we can make this decision that both the ANFIS 

systems have nearly equal performance. However when we compare the results of ANFIS 

systems with the J48 classifier the medal goes to J48 which is showing better performance as 

compared to both ANFIS systems. 

 

 

 

 

 

 

 

 



Noor Ullah                                            Degree Project 

 

Dalarna University                                                                                                                                  Tel +46(0)237780000  

Röda Vägen 3S-781-88                                                                                                                              Fax:+46(0)23778080 

Borlänge Sweden                                                                                                                                        http://du.se 

 

 

Conclusions 

Aim of this research work was “Survival of the Fittest”. In other words the research work was 

aimed to classify the Wikipedia articles into two classes Good and Poor based on certain 

criteria. The work was done in two parts. In first part the classification of articles was done 

by using the data mining approach. J48 classifier in WEKA was used for this purpose. The 

second part was done by using the Adaptive Neuro Fuzzy Inference System (ANFIS). Two 

separate ANFIS systems were built for classification of Wikipedia articles .The first ANFIS 

system was based on the rules obtained from J48 while the other one was based on expert’s 

knowledge. 

Comparison of both set of rules shows that there are similarities in the selection of input 

variables. The J48 classifier considers all those input variables for making classification 

decisions which are used by the experts. This behavior shows that expert system is making 

decisions like the human experts so it may become a very suitable alternative to a human 

expert. 

The comparison of both ANFIS systems results shows that both systems have nearly equal 

performance levels.  The results of both ANFIS systems are very encouraging however there 

is still need to increase the performance. On the other hand when we compare the two ANFIS 

results with the J48 classifier, J48 is showing best performance which is 90 %. So from the 

two approaches used in this research work, data mining and Neuro fuzzy system approach the 

data mining approach performs well.  

Future work 

This research work was aimed to explore different approaches to classify the Wikipedia 

articles as well as to find the best method of classification. The outcomes of this research 

work may be used to practically implement on the Wikipedia website in real time to evaluate 

the article quality.   
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