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Abstract 
Today, predicting the results of football matches is as important as the results. 

Before the match, people try to predict the outcome of the next match by 

considering the performances of the teams in the previous matches on various 

social media platforms. Along with the results of the matches, the outcome of the 

second half has become a subject that football fans and technical teams 

meticulously think about. There are many statistical metrics for making score 

predictions of matches. It is a very laborious task to analyze all these metrics one 

by one and to come up with a result. In this study, score estimation of the matches 

was made by considering the statistical metrics. Here, based on the previously 

played match data, it is determined what kind of result the team can get in the 

second half, what they need to do to win the match and what the match result will 

be. The estimation process takes place in the light of data collected from a 

particular website. Machine learning algorithms were used while performing 

these operations. In addition, this study has been made useful with the user 

interface. 
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1. Introduction 

In today's world, many data are emerging in different fields. This data needs to be 
processed in order to make sense. The processed data is of great importance for 
the progress of the business both in personal and corporate structures. One of the 
systems used to analyze data is decision support systems. Decision support 
systems provide support to the user in decision-making in various situations by 
using different models. In this way, the person in the position of decision maker 
can make faster and more accurate decisions. These systems obtain information 
about the flow of data through various algorithms using previously obtained data. 
Then, by applying the learned flow on new incoming data, it draws an estimation 
result close to the truth. Thanks to decision support systems, corporate control in 
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companies increases and at the same time, it saves time by speeding up problem 
solving. In addition to these, managerial processes are becoming more automated. 
These systems are widely used in many areas such as finance, health, and sports. In 
this work to be done, a decision support system has been created by using 
statistics from football matches. Thanks to this system, a prediction about the 
match results can be made. Today, football has become a sport branch that is much 
more popular than other sports branches. In football, which is of great importance 
both in material and spiritual terms, there is not only national but also 
international competition. Football has a significant financial value based on 
companies, states and football employees. Especially during the transfer periods, 
player and technical team transfers significantly increase the monetary transition 
between countries and create great competition among the supporters of the 
teams. Considering that hundreds of matches are played every week around the 
world, it can be clearly seen how common it is as a sport. Football matches are 
played under much better conditions than before. The development of factors such 
as the field, equipment and technical team makes this sport much more common 
day by day. With the improvement of such conditions, technology has begun to 
enter football. With the introduction of technology, much deeper match and player 
analyzes are made. Based on these analyzes, technical teams can determine their 
own game styles. It should be noted that the priority for this kind of analysis is the 
data to be collected during the match. Keeping these collected data only as raw 
data does not matter for technical teams. Correct analysis of these collected data is 
very important in determining the play styles of the teams. The first problem that 
arises here is which method and algorithm have been used to process the obtained 
data. It is also very important high the accuracy percentage of the results to be 
obtained in the process of data processing. Another issue that should not be 
ignored here is what kind of result has been obtained according to the available 
data. It is important not only to process the data, but also to carry out a prediction 
process with new data in the light of the processed data. In short, in the light of the 
match statistics obtained in the past, being able to make a prediction for the 
matches to be played later is another problem that arises. In order to overcome 
these problems, football match statistics has been collected in this study and 
analyzes have been made with these statistics. A decision support system has 
emerged in the light of the analyzes to be made. 

In this study, a decision support system was obtained by using only the match and 
player statistics of the Spanish La Liga league (Zaveri et al., 2018). The data used 
here was obtained from the database of the game named “FIFA 18”. Here, it is 
aimed to analyze situations such as the rate of winning a match and how the staff 
has been shaped. Various machine learning algorithms have been used to analyze 
the obtained data. These algorithms are implemented in the Python programming 
language. These algorithms were run using the available data and their accuracy 
values were calculated. The most successful algorithm has been obtained in this 
way. The starting point of this study is to process the match data and make it more 
meaningful, so that the users have had an idea of what kind of outcome may occur 
in the next matches. In addition, thanks to this study, technical teams have been 
able to see what kind of match results have emerged during the half-time of the 
matches according to the statistics in the first half. Consequently, the technical 
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team has been able to take to the field in the second half of the match with a 
different style of play. It was aimed to collect the necessary data during the study 
and to process these data with various algorithms. With the decision support 
system that has emerged in this way, analyzes can be performed using match data. 

Two different implementations have been made in this study. The first of these 
concerns the acquisition of data. It is the process of retrieving statistics by 
accessing the source codes of a specified website. The data received has been 
stored in data files for use. The second part is about the analysis process of 
previously obtained data. At this point, the data has been made more meaningful 
by going through various processes. Later, these data have been analyzed and 
predicted using algorithms. Both implementations have been realized as separate 
desktop applications. 

In this study, a desktop application has been implemented by using C# 
programming language in the process of obtaining data. Visual Studio environment 
has been used during the implementation phase. HtmlAgilityPack package has 
been used for data extraction from the website. In this way, statistics can be 
obtained from the source codes of the site. 

In the process of data analysis, the desktop application has been implemented in 
the Visual Studio environment with the C# programming language. Weka has been 
used for analysis. In this way, algorithms can be accessed, and necessary analysis 
processes can be performed. 

2. Related Works 

While searching the literature regarding this study, the subjects included in this 
study were taken into consideration. How the methodology, tools and subjects 
used in this study are used in other studies has been investigated. While doing this 
research, the advantages and disadvantages of each are examined in detail. 
Information on these examinations is presented in the rest of the section. 

In this study, a decision support system was developed for nurses to use 
(Purkuloğlu et al., 2019). Thanks to this system, it is aimed that nurses do their 
work such as recording and document preparation in a shorter time and more 
effectively. At the same time, the process of diagnosing patients is managed with 
this system. The system has been developed as a desktop application. Various units 
in the hospital were used to test the accuracy of the study. Thanks to the feedback 
received from these units, improvements were made in the decision support 
system. 

In this study, a decision support system is presented for the detection of breast 
cancer, which is common in women (Alpaslan, 2019). In this system, cancerous 
structures were identified and classified. During the creation of this system, 
Convolutional Neural Networks were used. The results of the experiments were 
found to give better results when compared with the results of the articles 
published in this field. As a result, it is aimed to provide doctors with a great 
advantage in the diagnosis of breast cancer in this decision support system. 

In this study, a decision support system is proposed to assist buyers in purchasing 
commercial taxis (Canbazoğlu et al., 2018). This decision support system is 
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presented to the user with a mobile-based application. Thanks to this system, the 
person who will buy a commercial taxi will be able to choose a vehicle according to 
the criteria he has determined instead of getting advice from the people around 
him. There are a certain number of tools available here. AHS and MOORA 
techniques were used in this study. These techniques have been used to identify 
and rank criteria and tools. 

In this study, a decision support system created for universities is proposed 
(Aydemir, 2019). In this system, the conditions for the appointment and promotion 
of academic staff were examined, and as a result, some criteria were determined. 
These criteria determined in this decision support system were used. In this way, 
different universities will be able to create success rankings in different fields 
according to their criteria. Thanks to this system, individuals using it will be able to 
see their success rankings and evaluate themselves. 

In this study, a decision support system related to the stage of changing computers 
in institutions is presented (Yorulmaz et al., 2019). In this system, the hardware 
features of the computers are determined and listed in certain ways. The TOPSIS 
method was used in this system. This method is used to enumerate the selected 
states within themselves. This system was implemented and used in a faculty. The 
computers here are listed with this system and it has facilitated the administrators 
to examine and rate the computer systems. 

In this study, the heart sound recordings were determined by using various data 
sets (Yıldız and Zan, 2019). K-Nearest Neighbors and Support Vector Machine 
algorithms were used during the classification of heart sounds data. Here first, the 
normalization of the data has been done. Afterwards, the features that will not be 
used in the data set were removed and the data obtained were separated as test 
and train in order to be used in algorithms. As a result of the study, a system was 
developed to assist doctors in making a diagnosis by analyzing data with these 
algorithms. 

This article covers a study of detecting fake websites (Korkmaz and Büyükgöze, 
2019). In this study, the status of the website was determined by using certain 
features of the websites. The data set in the study was taken from UCI. The study is 
programmed in the R programming language. Support Vector Machine, Random 
Forest, J48, Naïve Bayes, K-Nearest Neighbors algorithms were used to detect fake 
websites. When the values of these algorithms on the data set were compared, it 
was seen that the Random Forest algorithm was more successful in detecting fake 
websites. 

In this study, a system to assist doctors in the treatment of warts is proposed 
(Tanyıldızı et al., 2018). Here, it is aimed to determine the patient-specific 
treatment method by means of various data mining algorithms. At the stage of 
determining the treatment method, the data in the data set was classified and the 
patterns in these data sets were taught to the algorithms. Afterwards, the accuracy 
values of these algorithms were compared, and it was determined which 
algorithms would be successful in determining the treatment method of warts. 
According to the results obtained, K-Star and Random Forest algorithms have 
yielded successful results. The reason for the emergence of two different 
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algorithms is that there are two different treatment methods. In this way, it can be 
concluded that which treatment method will be more successful to apply to the 
patient. 

In this study, intrusion detection systems, which are generally used to secure 
internet services, are emphasized (İnce et al., 2021). The success of these systems 
is determined according to the results they give, that is, success is measured 
according to the correct classification of attack types. In this study, measurements 
and comparisons have been made using some methods. These methods; K-Nearest 
Neighbors, Extreme Learning Machines, Support Vector Machines and Random 
Forest methods. Results were obtained according to the data set given to these 
methods. As a result of this study, the most successful method was found to be the 
excessive learning machines method. 

In this study, a study is presented for users who want to reach the websites to be 
accessed in a fast, accurate and safer manner (Chouseinoglou and Şahin, 2019). 
Web sites can be classified for these requests. In this study, the classification 
processes have been tested with the Binary Classification and Multiple 
Classification methods. Different algorithms are used in these methods, and they 
are coded in the Python programming language. As a result, the test results of both 
methods used and the algorithms in this method are shown separately. 

In this study, research was presented to predict the academic success of students 
using particular software (Güldal and Çakıcı, 2017). These estimates have been 
made with various classification algorithms. These; The Decision Tree (C4.5) is the 
K-Nearest Neighbors and Naïve Bayes algorithms. For the analysis of the data, the 
data set was run with these algorithms. Weka software was used for this. 
Algorithms and accuracy values were compared, and it was seen that the most 
successful algorithm in this study was the K-Nearest Neighbors algorithm. 

In this study, it was aimed to predict the breast cancer potential with the help of 
various data collected (Sarıtaş and Yaşar, 2019). While making this estimation, 
routine blood analysis parameters and anthropometric data were used. These data 
used were collected from patients admitted to the clinic with suspicion of breast 
cancer. Artificial Neural Networks and Naïve Bayes classification algorithms are 
used for the estimation process. Then the performances of these algorithms were 
compared. Matlab R2017b's Neural Network Toolbox and Naïve Bayes were used 
to implement these algorithms. As a result, the accuracy values were obtained as 
86.95% with ANN and 83.54% with Naïve Bayes. Thus, it was concluded that these 
two algorithms can be used for early breast cancer diagnosis. 

In this study, the performance evaluation of the strikers in football has been made 
(Evwiekpaefe et al., 2020). The aim is to create a prediction mechanism by 
selecting the most effective striker in the matches. Data of 100 strikers playing in 
different leagues in Europe were used in the study. Artificial Neural Networks and 
J48 classification algorithm were used in the analysis of the data. The study was 
completed in the Weka environment, and it was observed that the Artificial Neural 
Networks classification algorithm gave more successful results. Considering the 
data set used in the study, it was observed that the cross-validation score of the 
Artificial Neural Networks algorithm was 68%. 
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In this study, a prediction model has been developed to predict the match results 
in the English Premier League (Baboota and Kaur, 2019). The data set used 
includes data sets of matches played over 11 seasons. After the received data 
passed through certain data pre-processing stages, estimations were made with 
various algorithms. Here, Naïve Bayes, Random Forest, Support Vector Machine 
and Gradient Boosting estimation algorithms are used. Scikit-Learn and Pandas 
packages are used in the study using the Python programming language. As a 
result of the study, it was seen that the Gradient Boosting algorithm provided the 
best result among the prediction algorithms used. 

In this study, a model for predicting football match results is proposed (Rudrapal 
et al., 2020). The data obtained from various sites were made ready to be analyzed 
by passing through pre-processing stages. Multi-Layer Perceptron, Support Vector 
Machine, Gaussian Naïve Bayes and Random Forest algorithms are used as 
algorithms. As a result of running these algorithms with the data set, the algorithm 
with the highest accuracy score and F1-score was determined as Multi-Layer 
Perceptron. The accuracy score of this algorithm was 73.57% and the F1-score was 
71.45%. 

In this study, the tactical behavior of the players in beach volleyball has been 
classified (Wenninger et al., 2020). The data set used in the study includes data 
from 569 male and 787 female beach volleyball players. The data were made ready 
for analysis by passing through pre-processing stages. In the process of data 
analysis, Multi-Layer Perceptron, Recurrent Network, Convolutional Network and 
Gradient Boosted Tree algorithms were used. 

In this study, a multiple regression was developed to analyze team performances 
in basketball game and to predict the game (Lumbao et al., 2017). Here, dependent 
and independent variables are determined to be used in analysis and estimation 
processes. The prepared data has been subjected to some preliminary processes 
and arrangements. These data were analyzed with the help of Multiple Regression. 
With this study, a prediction has been made that will benefit basketball players and 
basketball coaches for the competitions in the upcoming seasons. 

In this article, a decision support system is presented to help football coaches 
choose between different players (Salman et al., 2018). Different characteristics 
and criteria of football players were used in the selection phase. These criteria 
have been kept in a database. From here, it is sent to the model that will decide and 
is presented to the user. All these operations have been implemented as an 
interface. Visual Basic .net is used for these. As a result of this study, an easy-to-use 
product has emerged. 

In this study, a decision support system has been put forward by predicting which 
position a football player should play in the match (Jauhari et al., 2018). Thanks to 
this system, it will be easier for the football coach to make decisions about the 
players and maximum efficiency will be tried to be achieved. Player data will be 
sent to this system created and the system's suggestion will be received. Simple 
Additive Weighting method is used here. It has been observed that the system built 
gave results with 50% accuracy. 
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This article presents a system that can help football managers decide which player 
to choose when transferring football players (Young and Weckman, 2020). Here, 
the Heuristic Evaluation of Artificially Replaced Teammates (HEART) methodology 
is proposed. This method is a mathematical model that uses machine learning, 
statistical-based methodology and helps managers with recruitment. Thanks to 
this method, the estimated contribution that the chosen player can make to win the 
team will be determined. As a result of this study, it has been seen that this method 
provides significant benefit in the decision-making phase. 

3. Functional Requirements 

3.1. Functional Requirements for Data Collection 

With the “private void button1_Click()” function, the previously created txt file 
containing the match links is selected. With this button, the user is directed to the 
file manager on his computer and the user can select the txt file he wants. Here, a 
single file selection and only file selection with txt extension are allowed. If the file 
selection fails, an error message is given to the user. If the file selection is 
successful, this selected file is read in the function. 

With the “private void button2_Click()” function selects the csv file where the data 
will be saved. Clicking the button here, the user is directed to the file manager on 
his computer and the user is expected to select the file with csv extension. In case 
of any error in file selection, an error message is given to the user. Only file 
selection with csv extension is allowed. If the write to file process is successful, the 
user is informed that the transaction was successful. 

With the “private void button3_Click()” function selects the csv file where the data 
will be saved for analysis. Clicking the button here is directed to the file manager 
on the user's computer and the user is expected to select the file with the csv 
extension. If there is any error in the file selection, an error message will be given 
to the user. Only file selection with csv extension is allowed. If the writing to the 
file is successful, the user will be notified that the operation was successful. 

Thanks to the “private void islemler()” function, data is received from the site 
according to the connections. The received data is shown with datagridview on the 
form screen. The function does not take any parameters and there is no return 
value. 

Thanks to the “private void csvYazma(DataGridView gridIn, string outputFile)” 
function, the data in the datagridview is written to the file with csv extension. Here, 
datagridview with data is given as a parameter to the function. In addition, the 
path of the file with the csv extension is given as a string value to the function. 

Thanks to the “private void analiz(DataGridView gridIn, string outputFile)” 
function, the data in the datagridview is written to the file with csv extension for 
analysing. Here, datagridview with data is given as a parameter to the function. In 
addition, the path of the file with the csv extension is given as a string value to the 
function. 
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3.2. Functional Requirements for Analysis Processes 

“public static double NaiveBayesTest(weka.core.Instances insts)”, “public static 
double LogRegressionTest(weka.core.Instances insts)”, “public static double Knn 
(weka.core.Instances insts)”, “public static double 
J48classifyTest(weka.core.Instances insts)”, ”public static double 
RandomForestTest(weka.core.Instances insts)”, “public static double 
RandomTreeTest(weka.core.Instances insts)”, “public static double 
ArtificialNN(weka.core.Instances insts)”, “public static double SVM 
(weka.core.Instances insts)” functions show the functions of the algorithms. Here, 
algorithms are used by importing the Weka library. These functions belong to 8 
different algorithms and the data set obtained is run in each algorithm. Functions 
return the results of accuracy as a double. 

Thanks to the “private void clears()” function, it clears the previous texts on the 
form screen. The function does not take a parameter and there is no return value. 
The csv file selected with the “private void btnBrowse_Click()” function is sent to 
the previously mentioned 8 algorithms and the results are calculated. The 
calculated results are shown on the form screen and the algorithm with the highest 
score is determined as the most successful algorithm. In addition, a dynamic 
textbox list is opened according to the attributes in the data set used. the user can 
enter the desired values to be predicted into the textboxes that find here. With the 
“private void btnDiscover_Click()” function, the values entered by the user for 
estimation are sent to the algorithm that was previously selected as the most 
successful. The value obtained as a result of the estimation process is presented to 
the user on the form screen. 

4. Non-Functional Requirements 

This study will be developed by using C# programming language to be used in 
Windows operating system. This application developed will be presented to the 
user as a desktop application. The user will be able to use the application without 
any registration and login process. The application can work without any problems 
during use. It will provide quick feedback to the user during the withdrawal of data 
from the website and during the analysis process. This will show how low the 
response time of the application is. 

 In the data collection part of the application, the accuracy of the data received 
from the site will be tested by comparing it with the data on the site. Here it will be 
seen that the data has been received correctly. During the analysis process, the 
results will be compared manually. The interface design of the application will be 
simple in terms of ease of use. The user will be able to do all his operations easily. 
In this way, the user will not have any problems while using the application. This 
will increase the usability of the application. The user will also be directed with the 
necessary error and information messages. Thus, the application will be a user-
friendly application. 
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5. Design 

Figure 1 shows the architectural view design for this project. In this design, two 
controllers and six systems are shown. These control the operation of the user and 
enable the program to fulfil their mechanism. 

Figure 1. Architectural view 

 

With Link File Controller and Link File Reading System, the user selects the correct 
link file and performs reading of this file. With Dataset Creation System, it collects 
statistical data from previously read links. Data collected also with Writing Dataset 
to File are stored in files of appropriate formats. Thanks to Reading Dataset File, 
previously collected data is read from the file and controlled with Dataset File 
Controller. After these, data sets are analyzed by Dataset Analysis System. Finally, 
estimation processes are carried out with the Estimation System. The use cases 
diagram of the project is shown in Figure 2. The use case diagram is used here to 
explain the functionality of the system. Thanks to this diagram, the functionality of 
the entire system can be shown. As can be seen in this diagram, there are two 
different systems. The user can perform different operations on both systems. 

Figure 2. Use cases 

 

The sequence diagram of the project is shown in Figure 3. With this diagram, it is 
aimed to show the communication of objects with each other in order. 
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Figure 3. Sequence diagram 

 

The activity diagram of the project is shown in Figure 4. Thanks to the activity 
diagram, it can be seen how the activities work in coordination with each other. 
First, the user is expected to select the file containing the links of the matches. 
Then it is checked whether the connections are correct or not. In case the 
connections are correct, dataset files are created by taking the data. In the next 
step, the user is expected to select the file containing the data set created for 
analysis. As a result of the analysis made according to the selected data set, the 
user is expected to enter new data for estimation. In the last step, the result of the 
estimation process for the new data entered by the user is shown. 

Figure 4. Activity diagram 
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The distribution scheme of the project is shown in Figure 5. Thanks to this 
diagram, it can be seen how the hardware and software of the system are placed. 
There are two different applications in the system. Here, the output of an 
application is the input for the other application. 

Figure 5. Deployment diagram 

 

6. Implementation 

6.1. Data Collection Operations 

In this section, first, how the links of the match statistics are collected and what has 
been done while collecting is explained. Afterwards, it was explained how the data 
was obtained from the match statistics links collected. It was previously stated in 
the report that the data of the matches were received via links. The links of the 
match data were collected in a single file and transferred to the next data 
acquisition stage. In this section will explain how these links are obtained. The 
basic algorithm established during the collection of links is to check whether the 
links created with the code are valid. The current link is stored for writing to the 
txt file. Finally, valid links are written to the file with “txt” extension by means of a 
function. While receiving links from the site, it was observed that the statistics 
page of some matches was empty. For this reason, after checking whether the 
generated link exists or not, the status of the statistics page on the existing link is 
checked. The general algorithm logic for collecting links is as described above. A 
more detailed explanation of this algorithm with code fragments is given in the 
continuation of this part of the report. The description of the structures used and 
deemed important in the link collection operation is given in Figure 6.  

Figure 6. Data Structure definitions 

 

Here, a “web” variable of “HtmlWeb” type that will be used to get html codes has 
been created. A “matchDate” of “DateTime” type was created in order to scan the 
days of the matches. In order to store valid links for the purpose of writing to the 
file, a “List” of “String” type has been created. Also, in Figure 6 there is 
“teamNames” where the names of the Spanish league teams are stored. Finally, the 
“Dictionary” structure was used to determine the teams that were found to have 
matches within a week. Details of the dictionary structure will be explained later in 
the report. An example of team names is given in Figure 7. Here, the team names 
are written in the format specified in the links of the site. The figure shows two 
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teams in the Spanish league as an example. Team names are kept in the “List” 
structure as can be seen in Figure 7. 

Figure 7. Team name list example 

 

It was mentioned in the report that the Dictionary structure was used. The aim 
here is to determine the team whose matches are determined within a week. As 
seen in Figure 8, an example of two teams in the Dictionary structure is given. 
Here, the name of the team is used as the “key” value, and 0 and 1 are used as the 
“value” value. A “0” means that the team's match in that week has not been found 
yet. “1” indicates that the link of the team's match with another team has been 
detected. In this way, while checking whether the teams have matches or not, the 
teams that are already matching are not taken into account. As a result, thanks to 
this structure, which was established especially during the search for links, it was 
possible to save search time. 

Figure 8. Usage example of the dictionary structure 

 

In the code snippet seen in Figure 9, the “newMatchDate” variable is used to check 
the matches of the teams in the list with other teams day by day. Here, 
“dateCounter” variable is used to control the previous days. Here, the day name of 
that day is kept with the variable “matchDay”. Here, considering only match days, 
no search was made on other days. In this way, no calls were made on days 
without a match. 

Figure 9. Determination of match days 

 

In the code fragment seen in Figure 10, it is checked whether each team has a 
match with other teams. The basic logic of the algorithm here is that a selected 
team is considered the host and individual links are created for their matches with 
other teams. 

Figure 10. Match searching 

 

Later, it is checked whether these links really exist or not on the site. If the link is 
correct, it will be saved for later printing. The team is selected with the first for 
loop in Figure 10 and a comparison is made with the other for loop inside. Here, 
before making a comparison, it is checked to see if the chosen team's match of that 
week has been found before. This control section is expressed in the code with an 
“if statement”. If the match of the team has been played before, the other team is 
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passed without comparing it with the “continue” structure. In the code snippet in 
Figure 11, link creation process is included by taking the date together with the 
host and away teams. Here, the fixed parts of the links are combined with the team 
names and date parts, which are variable data, and placed in the variable named 
“url”. Later, thanks to the “Load()” function, the html codes of the page with the 
link are assigned to the “doc” variable in HtmlDocument type. 

Figure 11. Link building and receiving Html codes 

 

After checking whether the html codes are “null”, if it is not “null”, that is, if the link 
is valid, the codes in Figure 12 are executed. Here, the team names in the Html 
code are taken with the “SelectSingleNode()” function. After the necessary split 
operations are done, it is checked whether the word “Bayanlar” is present in the 
team’s name. Since women's football teams are not widespread, this study is 
carried out only on men's football teams. After the examination made on the site, it 
was determined that the matches of the women's football teams of the same two 
teams were found on the same link. In order to avoid confusion here, the “if” 
structure shown in Figure 12 has been used. If the link contains the statistics of the 
matches of men's football teams, this link is stored in the List structure. Finally, 
“value” values are assigned as “1” so that teams with matches do not participate in 
the search over again. 

Figure 12. Operations made if the link is valid 

 

In the code snippet seen in Figure 13, it is seen that the “dateCounter” variable has 
been increased in order to scan the days of the past. In the “if” structure here, if the 
current day is “Friday”, because a new week will start, the “value” values in the 
Dictionary of all teams are assigned “0”. Finally, the List structure containing the 
links is sent to the function that enables writing to the file, and all the links 
obtained are written to the file with the “txt” extension. 

Figure 13. The function of determining the new week and writing to the file 

 

In the screenshot shown in Figure 14, there is a console screen indicating that the 
collection of the links and the writing to the file were successfully completed. 
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Figure 14. Result screen 

 

6.2. Data Sets Creation Operations 

In this section, the process of taking the data belonging to the matches in the links 
collected before, from the website and writing to files in csv format is explained. 
These operations are implemented as a form application in the C# programming 
language. 

HtmlAgilityPack package, shown in Figure 15, used to extract data in C#, has been 
added to the C# form application in Visual Studio from the Nuget Package Manager 
section. This package provides the proper parsing of the source code in Html 
format on the website. Thanks to this package, statistics data could be drawn 
easily. 

Figure 15. HtmlAgilityPack package installations 

 

HtmlAgilityPack package, which was previously added to the project, was used in 
C# as seen in the code snippet in Figure 16. In this 2-line piece of code, the 
necessary variables are defined and the links read line by line from the txt file are 
processed here. Source codes in Html format in the link are kept in the variable 
named “doc”. In this way, the connection between the website and the application 
is established. 

Figure 16. Using HtmlAgilityPack. 

 

It is necessary to retrieve the data in the desired parts of the source code 
previously kept in the variable named “doc”. This requirement is provided in 
Figure 17. The XPaths of the site have been added to the code in order to access the 
desired points in the source code. If there is more than one data, 
“DocumentNode.SelectNodes” expression is used, if there is a single data, 
“DocumentNode.SelectSingleNode” expressions are used. As can be seen from the 
figure, these data are assigned to the necessary variables. To give an example of 
one of these, the “e-Gol” variable here refers to the number of goals scored by the 
home team. And because it is a single data, “DocumentNode.SelectSingleNode” 
expression is used. 

Figure 17. Assigning data to variables using XPaths.  

 

In Figure 18, the C# form interface belonging to the application can be seen. There 
are three buttons, one label, textbox and datagridview in this interface. Here, the 
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path of the link file is written in the textbox. In the datagridview, the data of the 
matches in the selected links are listed. On the sample form screen, the data of 100 
games played in the German league are listed. 

Figure 18. Application interface 

 

The codes of the “Link Dosyası Seç” button, one of the interface elements, are 
shown in Figure 19. In these codes, it is possible to select files with txt extension on 
the computer. Depending on whether the selected file is in a correct link format, an 
error message is given or the process continues. Links in the selected file are read 
line by line. Each line is assigned to a variable named “line”. This variable is also 
sent into the “web.load()” function in Figure 16. In this way, the situations 
described in Figure 17 are realized step by step correctly. 
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 Figure 19. “Link Dosyası Seç” button code 

 

The function of the “Veri Seti Olarak Kaydet” button, which is one of the interface 
elements, is shown in Figure 20. In this function, a csv file in the computer is 
selected. Thanks to the “file.Filter” expression in this function, file type filtering can 
be done. Again, the “file.Multiselect” statement here determines whether more 
than one file can be selected at the same time. If no error is encountered, the data 
in datagridview is saved in the csv file. An information message appears on the 
screen after the data has been successfully saved. The data recorded with this 
function holds more detailed information about the matches. These are not used 
for analysis. 
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Figure 20. “Veri Seti Olarak Kaydet” button code 

 

The codes of the “csvYazma()” function in the “Veri Seti Olarak Kaydet” button 
shown in Figure 20 are shown in Figure 21. With this function, the data in the 
datagridview is added line by line, including the headings, to a selected csv file. 
This function takes two parameters. The first is datagridview, the second is the 
path to the csv file. After getting these parameters, it browses the datagridview 
with for loops and retrieves the headers and data one by one. Here, the output file 
is given in the “StreamWriter” and thus the information here is written to the csv 
file. While doing this, the expression “Encoding.UTF8” is used to avoid any 
corruption in the texts. 

The function of the “Analiz İçin Kaydet” button, which is one of the interface 
elements, is shown in Figure 22. In this function, a target csv file has been selected 
and the analysis data has been saved there. These data are taken from 
datagridview. However, the data in the datagridview was not taken as it is. Some 
deductions have been made in the data. An information message is displayed on 
the screen after the operation has been completed successfully. If it is not 
successful, an error message is shown 
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Figure 21. Writing to csv from datagridview 

 

The “analiz()” function in the “Analiz İçin Kaydet” button function in Figure 22 is 
shown in Figure 23. This function takes two parameters. The first is datagridview, 
the second is the csv file path. 
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Figure 22. “Analiz İçin Kaydet” button code 

 

Some for loops in this function start from the value of “i=3”, unlike the loops in 
Figure 21. This is because the data in the first three titles are not received. Thanks 
to these for loops, the desired information in the datagridview can be successfully 
saved to the specified csv file. Here, too, it was saved to the file by means of 
“StreamWriter”. And “Encoding.UTF8” expression has been added to avoid 
character problems. 
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Figure 23. Saving to csv for analysis 

 

While performing data collection operations in the C# form application, multiple 
different data types were used. In Figure 24, a string array, a datatable and a 
dictionary structure in which the headings of the data sets are kept can be shown 
as an example. Dictionary structure consists of key and value values. In this 
example, both are of type strings. The elements in the “basliklar” array are added 
as the key value, and the value of the place belonging to the same title in the 
statistics data is added as the value. In this way, the data listed in the datagridview 
are taken from “dict”. 

Figure 24. Different types of data used 

 

Figure 25 shows the saved format of the data in the csv file after clicking the “Veri 
Seti Olarak Kaydet” button. 
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Figure 25. Sample data set in csv file 

 

Figure 26 shows the analysis data saved in the csv file after clicking the “Analiz İçin 
Kaydet” button. 

Figure 26. Sample analysis data set in csv file 

 

Figure 25 and Figure 26 show the values of 5 sample matches of the German 
league. However, there are currently no statistics titles in these images. The first 
line in the csv file belongs to the headers. The data set section here also keeps the 
date and team names of the matches. However, these 3 values were not included in 
the analysis data set. The reason for this is that a decision support system will be 
established later with the analysis data. Figure 27 shows the txt link files created to 
be used in creating data sets. These link files are processed one by one in the 
application. As a result of this process, the data of all these leagues have been 
saved in csv formats, which are also seen in the same image. As a result of these 
processes, various data sets were made ready to be used later. 

Figure 27. Data set, analysis and link files created 

 

6.3. Analysis Operations 

In this section, the stages of creating a decision support system with Weka using 
C# are explained. In these analysis processes, previously collected analysis data 
sets were used. A C# form application has been developed for analysis with Weka. 
First of all, the dll files of Weka have been added to the “\bin\Debug” folder in the 
project. In this way, easy access to ready-made Weka libraries within the 
application is provided. The sample form screen of the Weka analysis performed 
using C# is shown in Figure 28. There are two fixed buttons, four labels and one 
textbox on this screen. Their number is fixed. Buttons are used to select the data 
set file and to find the estimated result value. It shows the path to the textbox data 
set file. Labels show the most successful algorithm sentence, the estimated result, 
the estimation values found by all the algorithms used, and the suggestion 
sentences, respectively. The remaining labels and textboxes are dynamically 
formed. These are formed in a specific field in the form according to the number of 
entries in the data set and title names. Depending on the input value being numeric 
and categorical, textboxes can be replaced by comboboxes that can be selected. 
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Figure 28. Interface of the Weka application 

 

When using Weka, processes are usually performed with arff extension files. It is 
necessary to use “CSVLoader” to process files in csv format. This requirement is 
shown in Figure 29. After pressing the “Veri Seti Seç” button on the form screen, 
the files with csv extension from the files on the computer are filtered. And the 
user is given the chance to choose a single file. These file selection steps have been 
explained in the previous sections of the study. If the file selection process is 
successful, this file with csv extension is sent to “csvLoader.setSource()” shown in 
Figure 29. And the data in this file is assigned to the “insts” variable. 

Figure 29. Reading csv file in Weka 

 

Classification algorithms used in analysis using Weka are shown in Figure 30. 
These algorithms are; Naïve Bayes, Logistic Regression, K-Nearest Neighbors, 
Decision Tree (J48), Decision Tree (Random Forest), Decision Tree (Random Tree), 
Artificial Neural Network and Support Vector Machine algorithms. Each of these 
algorithms has its own specific functions and they give their own estimation values 
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as a result of a number of operations. Normalization, conversion from nominal to 
numeric and conversion from numerical to nominal can be given as examples of 
these operations. In the list shown in blue text in Figure 28, the results of these 
algorithms for sample data in the German league are listed in percentage. 

Figure 30. Classification algorithms used in Weka 

 

Figure 31 is the function of the Naïve Bayes algorithm used in analysis operations. 
This function returns a value back in the double data type. It also takes one 
parameter into it. This parameter is the “insts” variable mentioned earlier, that is, 
the variable where the data read from the file is kept. “NaiveBayescl” defined in 
Figure 30 is equal to the function belonging to Weka with the expression 
“weka.classifiers.bayes.NaiveBayes()” in this function. Later, numerical data were 
converted into verbal data. While doing this, Weka's 
“weka.filters.unsupervised.attribute.Discretize()” method was used. 

Figure 31. Naïve Bayes algorithm in Weka 
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In the next steps, test and learning data were selected. Then, the result value of this 
algorithm was found with the calculations made. Here, as an example, only the 
code for the Naïve Bayes algorithm is shown. The codes of other algorithms are 
also more or less written in this format. 

As a result of the calculations, the most successful algorithm should be selected. 
This process is shown as an example in Figure 32. In this example, the result values 
of Naïve Bayes and Logistic Regression algorithms are compared. This “if” 
structure is made for all algorithms, but the figure for only two algorithms is 
shown as an example. Here, the success result of the Naïve Bayes algorithm has 
been assigned to the “max_value” and “naivevalue” values as a starting point. The 
name values of the algorithms are also kept in the variable named “name”. Then, 
each algorithm is compared with “if” blocks and the most successful value and 
algorithm name is determined. In order to keep the model of the algorithm, the 
algorithm variable is assigned to the variable named “model”. Thus, the algorithm 
to run the manually entered estimation values was determined. According to the 
values found here, the most successful algorithm sentence in the interface and the 
list of these algorithms are shown in the required labels. 

Figure 32. Finding the biggest value and algorithm name.  

 

In the previous figure, the name of the variable in which the algorithm variables 
named “model” are kept is kept in the variable named “type” whose type is string 
type. This variable is the model for the most successful algorithm. This variable is 
seen in Figure 33. In this “if” block, if the “type” variable belongs to Naïve Bayes, 
that is, if this is the most successful algorithm, the entered values are processed 
according to this algorithm. These calculations are calculated by pressing the 
“Sonuç Bul” button after the values entered in dynamic textboxes and dynamic 
comboboxes, which are among the interface elements. After these operations, the 
value in the label with the result value is displayed in the interface. 

Figure 33. Checking the most successful algorithm 

 

The creation of dynamic interface elements mentioned in the previous sections is 
shown in Figure 34. The array named “labels” in the codes shown in the figure 
holds the headings in the data set. In this way, these names can be listed on the 
dynamic labels in the interface. In order to keep numerical data, the array named 
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“numeric” was created. If the incoming data is digital, texboxes are formed in front 
of the appropriate title dynamically in the interface. If there are verbal data, the 
“nominal” sequence performs these operations and dynamically comboboxes are 
formed in the interface. 

Figure 34. Dynamic interface elements  

 

The label with the suggestion sentence, which is one of the interface elements, is 
explained in Figure 38. These suggestion statements are created with a Python 
Script run in C# application. 

The study on the minimum level of statistics for the football team to win is 
included. This study was carried out using the Python programming language in 
the PyCharm environment. This work has been integrated into the form screen. 
Information on this integration will be explained in detail later in this section. The 
report continues with the details of the work done with the Python programming 
language.  

First of all, it would be logical to mention the algorithm logic of this study. All 
match data were used in this study. From these data, the attributes required for 
offense, that is to win a win, were taken. Then, the offensive features of the data 
whose result was a winner were averaged. The averages obtained here represent 
the minimum data limit required for a team to win. In the study with C#, the 
necessary data was taken from the data entered by the user and written to a file. 
This file is read in the Python environment and compared with the average values 
obtained before. As a result of the comparison made, a feedback is made to the 
user whether his data is at a sufficient level to win. Details on the implementation 
of this algorithm can be found later in the report. 

Library usage, file reading and split operations are given in Figure 35. Pandas was 
used as a library. File reading operations have been performed thanks to the 
“read_csv()” function in this library. First, the file containing all match data was 
read. While reading this file and assigning it to the “matchData” variable, offensive-
weighted attributes such as “E-Top Tutma, K-Top Tutma” are taken into account. 
Later, the “input.csv” file containing the data entered by the user was read, split 
and transferred into the “allCSVdata” value. 
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Figure 35. Reading file and splitting 

 

In the code fragment shown in Figure 36, the averaging process has been 
performed. First of all, the data set containing the data of all matches was 
converted into a dataframe with the “DataFrame()” function. Afterwards, data with 
target attributes “E-Galibiyet” and “K-Galibiyet” in the dataframe were transferred 
to “homeWin” and “awayWin” dataframes. Finally, the average of the attributes in 
“homeWin” and “awayWin” dataframes has been transferred into 
“homeStatisticsDict” and “awayStatisticsDict” dictionaries. 

Figure 36. Creating data frame and averaging process 

 

In Figure 37, the general average of the averages of the features previously taken 
as home and away is taken. In this way, the minimum attack values required for a 
team to win were obtained. The general average of the data for possession of the 
ball is assigned to the variable “meanBallPossesion”. In order to write the decimal 
part of float type data in a certain format, the “round()” function has been used. In 
this way, the two numbers after the point were taken into account. The averages of 
the dangerous attack and shot data of the teams are kept in “meanAttack” and 
“meanTargetShot” variables, respectively. Later, in order to inform the user, the 
data received from the user and the average values were compared. Finally, the 
analysis results obtained were printed on the console screen with “print()” 
function. 

Figure 37. Obtaining the general average and printing the result 
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At the beginning of this chapter, it was mentioned that the work done with Python 
is integrated into the form screen. The code snippet written for this integration is 
given in Figure 38. The basic logic here is to run the Python script written in C# 
programming language. Here, the attribute values required from the information 
received from the user have been written to the “input.csv” file with the 
“SaveArrayAsCSV()” function. Here, a new process has been created to run the 
Python script. Then the paths of the “python.exe” file and the “main.py” file to be 
run are defined to the process. The output value obtained after the process is run 
with the “Start()” function has been assigned to the “output” variable. The output 
value obtained here is the analysis evaluation result written on the console screen 
with the “print()” function in the Python script. Finally, the value in the “output” 
variable is printed on the form screen so that the user can see the result. 

Figure 38. Running Python script on C# and showing results to the user. 

 

Finally, if the study is to be summarized, the necessary data and analysis result for 
the win were obtained with the Python programming language. After that, these 
results are presented to the user by running the Python script in the C# 
programming language. 

7. Conclusion 

In this study, football match result prediction decision support system is proposed. 
In this study, the collection and processing of data is of great importance. The data 
obtained from a certain website is made ready for the analysis phase after passing 
through some preprocessing steps. The data prepared for analysis were run on 
various algorithms as mentioned in the previous sections. With the interpretation 
of the results obtained here, a decision support system has emerged that can 
predict the result of the match. With this study, an application has been developed 
that includes a user interface that users can use using different software languages. 
The aim here was to transform the study not only in theory but also into practice.  

As Future work, it is aimed to develop a player-based decision support system in 
the later stages of the project. Here, it will be determined which player should start 
in the starting 11 according to the performance of the players. In this way, it is 
aimed to propose a decision support system based on players. 
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