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Some Information 

 

• Michael Phelps is the most decorated Olympian of all 

time, with a total of 22 medals.  

   (18 gold, 2 silver, 2 bronze) 

 

 



Some Information 

 

• Derya Büyükuncu is the first ever Turkish swimmer to 

win an international competition. (1997 Mediterranean Games 3rd) 

 

 

 

 

 

 

• Also he has been a Turkish national team member for 

more than 25 years 

 



Some Statistics 

 

 

 

What about countries? 



Some Statistics 

 



Study 

 

• Two different data was used for this; 

 

– Athlete medal information related to specific olympic 

swimming event. 

 

– Country specific features (Coastline Length GNI…)  

 



Athlete Medal Information 

 

• Contains these features; 
– Athlete Name 

– Country Name 

– Sex 

– Race Cource Length 

– Race Type 

– Race Time  

– Year,  

– Medal Type 

 

• Example: Larsen Jensen,USA, Men,1500,Freestyle,2004,14:45.3, SILVER 



Country Specific Features 

 

• CoastLine: Numeric, Defines the coastline length of that country.  

 

• EducationIndex : Numeric, Defines the adult literacy rate of that 

country. It is a value which between 0 and 1.  

 

• GNI : Numeric, Defines the Gross National Income of that country.  

 

• Population : Numeric, Defines the Population of that country.  

 



Country Specific Features 

 

• ForestArea : Numeric, Defines Forest Area of that country.  

 

• Fishing : Numeric, Defines Fisheries Production of that country.  

 

• BirthRate : Numeric, Defines Birth Rate of that country. It is a value 

which between 0 and 1.  

 

• GDP : Numeric, Defines Gross Domestic Product of that country. It 

is often considered an indicator of a country's standard of living.  

 

 

 



Country Specific Features 

 

• CO2Rate : Numeric, Defines CO2 Emission (metric tones) of that 

country. 

  

• DeathRate : Numeric, Defines Death Rate of that country. It is a 

value which between 0 and 1.  

 

• HDI: Numeric, Defines the Human Development Index of that 

country.  



Data Integration 

 
• Country medal information was taken from  

 www.databaseolympics.com 

 

• Country specific features were taken from different 

pages of wikipedia. 

 

• This method created many different tables 

http://www.databaseolympics.com/


Data Integration 

 

 

 

 

 Horizontal Data Integration is Required 



Data Integration 

 

•  To achive this goal, a .net application was 

developed.   

 

 



Data Integration 
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Data Integration 

• Data was integrated over country name 



Data Preparation & Cleaning 

 
• Country name for some feature sets are inconsistent or 

misspelled. 

– Ex: USA  United States  America 

         China, Ch, PRC … 

– Solved programmaticaly. 

 

• Some countries do not exist anymore. 

– Ex: Soviet Union, West Germany… 

– These ones are eliminated. 

 

 

 



Data Preparation & Cleaning 

 

• Some country specific feature information is incomplete 

for some countries. 

– Ex: Fishery information below 100K Tones. 

– Assigned constant value (100K), and deleted 

 

• Country specific informations belongs to 2000’s but 

medal informations cover all olympics of last century. 

– Solved by using recent years’ results (such that 1996 and later.) 

 



Data Preparation & Cleaning 

 
• Some other data preparation techniques were used 

before performing different analysis methods. 



Data Transformation & Analysis 

 
• Three different approaches were followed to analyse 

– Simple visualization of data 

– Clustering 

– Classification 



 
• To analyse distribution of data, Weka’s Visualization tool 

was used without performing any special operation. 

 

• Some results were obtained. 

Simple Visualization 



Simple Visualization 

• Probability of getting Gold Medal is higher than other 

medals for the countries which have very high forest 

area and low CO2 emission. 
     x: Gold 

     x: Silver 

     x: Bronze 

 

 

 

X-Axis: Forest Area 

Y-Axis: CO2 



Simple Visualization 

• Probability of getting a Medal is high for the countries 

which have very high CO2 emission and races with 

women athletes. 
     x: Gold 

     x: Silver 

     x: Bronze 

 

 

 

X-Axis: CO2 

Y-Axis: Gender 

 



Simple Visualization 

• Probability of getting a Medal (especially gold) is higher 

than other medals for the countries which have very high 

forest area and races with male athletes. 
     x: Gold 

     x: Silver 

     x: Bronze 

 

 

 

X-Axis: Forest Area 

Y-Axis: Gender 

 



Simple Visualization 

• Probability of getting Silver Medal is lower than other 

medals for the countries which have medium hdi and 

medium-low population. 
     x: Gold 

     x: Silver 

     x: Bronze 

 

 

 

X-Axis: Population 

Y-Axis: HDI 

 



Simple Visualization 

• Probability of getting Bronze Medal is lower than other 

medals for the countries which have very high population 

and mid-low education index. 
     x: Gold 

     x: Silver 

     x: Bronze 

 

 

 

X-Axis: Education 

Y-Axis: Population 

 

 

 

 



Simple Visualization 

 

 

 

What about more general results? 



Clustering 

 

• The goal is finding natural groups, which have similar 

features and medal results, on the data. 

 

• Some of the attributes are removed; 

– CountryName, RaceTiming, Year 

 

• All data belongs to 1996 and later  

    Olympics 

 

 

 



Clustering 

 
• K-Means and EM algorithms were run with different 

cluster number parameters. 

– With 3, 5 and 10 

 

• K-Means algorithm with 5 clusters exhibited the best 

performance. 

 



Clustering 

 
• %66 of 304 instances were used for training and 

leftovers were used for testing. 

 



Clustering 

 

• Are there similar countries, which have not earn any 

silver medal, on some events? 

Almost No Cluster – 3  

instance for 

Silver Medal 



Clustering 

 

• Are there similar countries, which have not earn any 

silver medal, on some events? 

– 17 instances were found over 200 instance (%16) 
• Coastline: [Medium – Low] Scale (Mean: 29995 Km) 

• Education Rate: High Scale (Mean: 0.9401) 

• GNI: Medium Scale (Mean: 26199 Dolars) 

• Population: Low Scale (Mean: 135M) 

• GDP: [Medium – Low] Scale (Mean: 2723931 Dolars) 

• Forest Area: [Medium – Low] Scale (Mean: 748929 Km2) 

• CO2: [Medium – Low] Scale (Mean: 1519502 Tones) 

• HDI: High Scale (Mean: 0.8226) 

• Category: Women 

• Race Type: All types except freestyle  South Africa, Australia Poland ... 

 

 



Clustering 

 

• Combining some attributes can be useful. 

Race 

Course 

Length 

Medal 

Type 

RaceLength 

And 

Medal Type 



Clustering 

 

• K-Means algorithm result with 5 clusters. 

 



Clustering 

 

• Are there similar countries, which have earned medal, 

only on 100m and 200m events? 

All instances of  

Cluster – 4 

With in range 



Clustering 

 

• Are there similar countries, which have earn medal, only 

on 100m and 200m events? 

– 14 instances were found over 200 instance (%13) 
• Coastline: Medium Scale (Mean: 66135 Km) 

• Education Rate: High Scale (Mean: 0.9566) 

• GNI: [Medium – High] - Scale (Mean: 30638 Dolars) 

• Population: Low Scale (Mean: 76M) 

• GDP: [Medium – Low] Scale (Mean: 2176581 Dolars) 

• Forest Area: [Medium – Low] Scale (Mean: 2163491 Km2) 

• CO2: [Low] Scale (Mean: 820840Tones) 

• HDI: High Scale (Mean: 0.8497) 

• Category: Men 

• Race Type: All types except freestyle and medley 

 



Clustering 

 

 

 

Can be a model built for medal type 

prediction? 

 



Preparation for Classification 

 

• There were not any correlation with medal type attribute 

and other features. 
 

• Some preprocessing operations were required. 

InfoGainAttrEval  

With 

Ranker 



Preparation for Classification 

 
 

 

• Z Score Standardization was used to standardize all 

numeric attributes to have zero mean and unit variance. 

 

 



Preparation for Classification 

 
• For better classification performance, discretization 

method was used. 

– Sturges' Rule 

 

 

– 10 Bin is required for 304 instance. 

 

– 5 Bin discretization showed better  

     performance on classification. 

 



Preparation for Classification 

 

• After the data preparation operations; 

 

InfoGainAttrEval  

With 

Ranker 



Classification 

 
• Different classification algorithms were tested with ten 

folds cross validation. 

– J48, Decision Stump, Random Forest, RBF Network... 

 

• The most successfull one is J48 

 

 



Classification 

 

• J48 classification results; 

Success rate is too low. 

 

Random classification rate 

would be  33.3333 % 



Classification 

 

• J48 classification results; 

 



Classification 

 
• Classification by using combined attribute; 

RaceLengthAndMedalType  

Success rate is too low. 

 

Random classification rate 

would be  6.6667% 



Classification 

 
• Knime’s decision tree view; 

    (first three node) 

 



Classification 

• Rapid Miner’s whole tree view (without prunning); 



Conclusions 

 

• Coastline Length is the most effective feature to decide 

medal type but not good enough. 

 

• Some patterns like clusters, exist in the data. 

 

• But they are not sufficient to create a accurate model. 
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