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Classification of Provinces in Turkey in Terms of Livestock 
Statistics with Fuzzy Clustering Analysis 

 
S U M M A R Y 

 

We need common and obtainable indicators /variables to classify the units 
(region, province, district, town, etc.) that form a country or to make a 
comparison between these units. In this study, it is aimed to classify 81 
provinces of Turkey, in terms of animal population and animal production 
regarding 26 variables which consist of livestock statistics with fuzzy clustering 
analysis. In the study, average Silhouette Coefficient, Dunn and normalized 
Dunn partition coefficients and discriminant analysis of the correct 
classification rates are calculated for each  number of cluster. 
According to the research results, in case of the number of cluster is to find 
two, Turkey's 81 provinces reached the most stable structure in terms of 
livestock statistics and the first cluster which consist of 67 provinces in terms of 
some of the cattle and poultry statistics; the second cluster which consist of 14 
provinces showed the difference in terms of the statistics of small ruminants 
and also it was determined that they had higher averages. 
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BULGULAR 

 

 

Tablo 1. . 

 
 

 
D.S.O. SC  F(u) Fk(U) 

2 %91.4 0,5916 0,9040 0,8079 
3 %84.9 0,5080 0,8234 0,8038 
4 %86.7 0,5122 0,8256 0,8038 
5 %81.4 0,4157 0,7929 0,7633 
6 %77.8 0,3711 0,7653 0,7184 
7 %76.0 0,3769 0,7850 0,7491 
8 %75.9 0,3734 0,7771 0,7214 
9 %73.1 0,3521 0,7675 0,6840 
10 %70.6 0,3344 0,7630 0,6513 

SC
Fk(U): Norma  
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Tablo 2:  

 

   
 
   

 
 
 

 
 

1-Adana 1 0,8827 0,1173 42-Konya 1 0,8927 0,1073 
2-  1 0,8447 0,1553 43-  1 0,8975 0,1025 
3-Afyonkarahisar 1 0,7274 0,2726 44-Malatya 1 0,8949 0,1051 
4-  2 0,1075 0,8925 45-Manisa 1 0,8984 0,1016 
5-Amasya 1 0,7877 0,2123 46-Kahramanmara  1 0,8987 0,1013 
6-Ankara 1 0,8531 0,1469 47-Mardin 2 0,1347 0,8653 
7-Antalya 1 0,8818 0,1182 48-  1 0,6954 0,3046 
8-Artvin 1 0,8522 0,1478 49-  2 0,1087 0,8913 
9-  1 0,8993 0,1007 50-  1 0,8891 0,1109 

1 0,4422 51-  1 0,8426 0,1574 
11-Bilecik 1 0,8979 0,1021 52-Ordu 1 0,7663 0,2337 
12-  2 0,1052 0,8948 53-Rize 1 0,8815 0,1185 
13-Bitlis 2 0,1185 0,8815 54-Sakarya 1 0,8995 0,1005 
14-Bolu 1 0,8312 0,1688 55-Samsun 1 0,8557 0,1443 
15-Burdur 1 0,7328 0,2672 56-Siirt 2 0,1079 0,8921 
16-Bursa 1 0,8992 0,1008 57-Sinop 1 0,8823 0,1177 
17-  1 0,5148 0,4852 58-Sivas 1 0,8077 0,1923 
18-  1 0,8924 0,1076 59-  1 0,8993 0,1007 
19-  1 0,8994 0,1006 60-Tokat 1 0,8255 0,1745 
20-Denizli 1 0,8952 0,1048 61-Trabzon 1 0,8985 0,1015 
21-  1 0,8530 0,1470 62-Tunceli 2 0,1051 0,8949 
22-Edirne 1 0,8839 0,1161 63-  1 0,7516 0,2484 
23-  1 0,8786 0,1214 64-  1 0,6009 0,3991 

2 0,4842 65-Van 2 0,1120 0,8880 
25-Erzurum 1 0,8809 0,1191 66-Yozgat 1 0,8965 0,1035 
26-  1 0,8311 0,1689 67-Zonguldak 1 0,8972 0,1028 
27-Gaziantep 1 0,8945 0,1055 68-Aksaray 1 0,8922 0,1078 
28-Giresun 1 0,8971 0,1029 69-Bayburt 1 0,7673 0,2327 
29-  1 0,8985 0,1015 70-Karaman 2 0,1062 0,8938 
30-Hakkari 2 0,1047 0,8953 71-  1 0,8993 0,1007 
31-Hatay 1 0,8970 0,1030 1 0,4726 
32-Isparta 1 0,8577 0,1423 73-  2 0,2055 0,7945 

1 0,4893 74-  1 0,8970 0,1030 
34-  1 0,8991 0,1009 1 0,4525 
35-  1 0,8994 0,1006 76-  2 0,1072 0,8928 
36-Kars 1 0,6048 0,3952 77-Yalova 1 0,8936 0,1064 
37-Kastamonu 1 0,8951 0,1049 78-  1 0,8979 0,1021 
38-Kayseri 1 0,8998 0,1002 79-Kilis 2 0,0249 0,9751 
39-  1 0,8878 0,1122 80-Osmaniye 1 0,8975 0,1025 
40-  1 0,8633 0,1367 

81-  1 0,8695 0,1305 
41-Kocaeli 1 0,8993 0,1007 
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Tablo 3:  

 

 Grup N  t p 

  67 2,9217 0,05580 4,843 0,000*** 
 14 2,2751 0,11770 

  67 0,0982 0,00150 -2,195 0,031*  14 0,1054 0,00130 

t verimi (ton)  67 0,2072 0,00400 3,536 0,002**  14 0,1679 0,01520 

  67 0,0127 0,00130 -9,568 0,000***  14 0,0524 0,00690 

  67 0,0041 0,00060 -8,985 0,000***  14 0,0193 0,00250 

  67 0,0064 0,00060 3,266 0,002**  14 0,0017 0,00060 

  67 0,0334 0,00320 3,185 0,002**  14 0,0104 0,00320 

  67 0,0007 0,00010 -9,557 0,000***  14 0,0028 0,00040 

  67 0,00004 0,00001 -8,964 0,000***  14 0,0002 0,00003 

   67 0,3658 0,03570 -9,954 0,000***  14 1,5130 0,18930 

  67 0,0954 0,01090 -9,502 0,000***  14 0,4514 0,06450 

  67 5,03370 1,47590 2,642 0,011*  14 1,0160 0,36700 
***p<0,001  **p<0,01    *p<0,05   
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