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DƛǊƛǒ 
 

TœƛƴŘŜ ōƛƭƎƛǎŀȅŀǊ ōǳƭǳƴŀƴ ƳŀƪƛƴŜƭŜǊƛƴ ƳƛƴƛƳǳƳ ƛƴǎŀƴ ƳǸŘŀƘŀƭŜǎƛ ƛƭŜ ōƛǊ ƎǀǊŜǾƛ ǀƐǊŜƴƳŜǎƛƴƛ 

ǎŀƐƭŀƳŀƪ ƛœƛƴ ǾŜǊƛƭŜǊŜΣ ŀƭƎƻǊƛǘƳŀƭŀǊŀ ǾŜ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭƭŜǊŜ ƻŘŀƪƭŀƴŀƴ ōƛǊ ȅŀǇŀȅ ȊŜƪŀ 

ŘŀƭƤƴŀ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŘŜƴƛǊΦ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛΣ ŘŜƴŜȅƛƳƭŜ ǾŜǊƛ ȅƤƐƤƴƤƴŘŀƴ ƻǘƻƴƻƳ 

ǀƐǊŜƴƳŜƪ ǾŜ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ƎŜƭƛǒǘƛǊƳŜƪ ƛœƛƴ ǎƛǎǘŜƳ ǇǊƻƎǊŀƳƭŀƳŀȅƭŀ ƛƭƎƛƭŜƴŜƴ ōƛǊ ōƛƭƎƛǎŀȅŀǊ 

ōƛƭƛƳƛ ŘŀƭƤŘƤǊ. 

 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴƛƴ ȅŀǇǘƤƐƤ ǒŜȅΣ ǾŜǊƛƭŜǊƛ ŦŀǊƪƭƤ ŀƭƎƻǊƛǘƳŀƭŀǊƭŀ ƛǒƭŜƳŜƪǘƛǊ ǾŜ ōƛȊŜ ōǳƴǳƴ ōƛǊ ƪŜŘƛ 

Ƴƛ ȅƻƪǎŀ ƪǀǇŜƪ Ƴƛ ƻƭŘǳƐǳƴǳ ōŜƭƛǊƭŜƳŜŘŜ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛƴ ŘŀƘŀ ǀƴŜƳƭƛ ǾŜ Ŝǘƪƛƴ ƻƭŘǳƐǳƴǳ 

söyler.  O halde sonuca etkisi fazla olan paremetrelerin belirlenmesi çok daha 

ǀƴŜƳǎŜƴƳŜƭƛŘƛǊΦ .ǳ ƴŜŘŜƴƭŜΣ ōƛǊœƻƪ ƪǳǊŀƭ ǎŜǘƛ ǳȅƎǳƭŀƳŀƪ ȅŜǊƛƴŜΣ ōǳƴǳ ƛƪƛ ǾŜȅŀ Ǹœ ǀȊŜƭƭƛƐŜ 

ƎǀǊŜ ōŀǎƛǘƭŜǒǘƛǊŜōƛƭƛǊƛȊ ǾŜ ǎƻƴǳœ ƻƭŀǊŀƪ ōǳ ōƛȊŜ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ ŘƻƐǊǳƭǳƪ ǎŀƐƭŀǊΦ 

 

aŀƪƛƴŜ mƐǊŜƴƛƳƛΣ ƪǳǊŀƭlara ŘŀȅŀƭƤ œƤƪŀǊƤƳlar yapar. TƭƛǒƪƛƭŜƴŘƛǊƳŜ ƪǳǊŀƭƤ ǀƐǊŜƴƳŜΣ ōǸȅǸƪ ǾŜǊƛ 

ǘŀōŀƴƭŀǊƤƴŘŀƪƛ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊƛ ƪŜǒŦŜǘƳŜƪ ƛœƛƴ ƪǳǊŀƭ ǘŀōŀƴƭƤ ōƛǊ ƳŀƪƛƴŜ 

ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛŘƛǊΦ aŀƪƛƴŜ ǀƐǊŜƴƳŜŘŜ ǾŜǊƛǘŀōŀƴƭŀǊƤƴŘŀ ƪŜǒŦŜŘƛƭŜƴ ƎǸœƭǸ ƪǳǊŀƭƭŀǊƤƴ ōƛǊ 

ƳƛƪǘŀǊ ϦƛƭƎƛƴœƭƛƪϦ ǀƭœǸǎǸ ƪǳƭƭŀƴƤƭŀǊŀƪ ōŜƭƛǊƭŜƴƳŜǎƛ ŀƳŀœƭŀƴƳƤǒǘƤǊΦ  

 

aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛΣ ōƛƭƎƛǎŀȅŀǊƭŀǊƤ ŀœƤƪœŀ ǇǊƻƎǊŀƳƭŀƴƳŀƪǎƤȊƤƴ ƎǀǊŜǾƭŜǊƛ ƴŀǎƤƭ 

ƎŜǊœŜƪƭŜǒǘƛǊŜōƛƭŜŎŜƪƭŜǊƛƴƛ ƪŜǒŦŜǘƳŜȅƛ ƛœŜǊƛǊΦ .ŜƭƛǊƭƛ ƎǀǊŜǾƭŜǊƛ yerine getirmeleri için verilerden 

ǀƐǊŜƴŜƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƛœŜǊƛǊΦ ¸ŀǇƤǎŀƭ ƛǒƭŜǾ ƻƭŀǊŀƪ ǾŜǊƛ ȅƤƐƤƴƤƴŘŀƴ ǀƐǊŜƴŜōƛƭŜƴ ǾŜ ǾŜǊƛƭŜǊ 

ǸȊŜǊƛƴŘŜƴ ƪŀǊŀǊ ǾŜǊƳŜȅŜ ȅǀƴŜƭƛƪ ǘŀƘƳƛƴ ȅŀǇŀōƛƭŜƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴ œŀƭƤǒƳŀ ǾŜ ƛƴǒŀƭŀǊƤƴƤ 

ŀǊŀǒǘƤǊŀƴ ōƛǊ ǎƛǎǘŜƳŘƛǊΦ aŀƪƛƴŜ mƐǊŜƴƳŜǎƛ ǳȅƎǳƭŀƳŀǎƤƴŘŀΣ ǇǊƻƎǊŀƳŎƤƭŀǊƤƴ ƎŜǊŜƪŜƴ ƘŜǊ ŀŘƤƳƤ 

ōŜƭƛǊǘƳŜǎƛƴŘŜƴ ȊƛȅŀŘŜ ƳŀƪƛƴŜƴƛƴ ƪŜƴŘƛǎƛƴƛƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƎŜƭƛǒǘƛǊƳŜǎƛƴŜ ȅŀǊŘƤƳŎƤ 

ƻƭƳŀƪǘŀŘƤǊΦ 

 

YǳǊŀƭ ǘŀōŀƴƭƤ ǀƐǊŜƴƳŜΣ ōƛƭƎƛȅƛ ŘŜǇƻƭŀƳŀƪΣ ƳŀƴƛǇǸƭŜ ŜǘƳŜƪ ǾŜȅŀ ǳȅƎǳƭŀƳŀƪ ƛœƛƴ ϦƪǳǊŀƭƭŀǊƤϦ 

ǘŀƴƤƳƭŀȅŀƴΣ ǀƐǊŜƴŜƴ ǾŜȅŀ ƎŜƭƛǒǘƛǊŜƴ ƘŜǊƘŀƴƎƛ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛ ƛœƛƴ ƎŜƴŜƭ ōƛǊ 

ǘŜǊƛƳŘƛǊΦ YǳǊŀƭ ǘŀōŀƴƭƤ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ōŜƭƛǊƭŜȅƛŎƛ ǀȊŜƭƭƛƐƛΣ ǎƛǎǘŜƳ ǘŀǊŀŦƤƴŘŀƴ 

ȅŀƪŀƭŀƴŀƴ ōƛƭƎƛƭŜǊƛ ǘƻǇƭǳŎŀ ǘŜƳǎƛƭ ŜŘŜƴ ōƛǊ ŘƛȊƛ ƛƭƛǒƪƛǎŜƭ ƪǳǊŀƭƤƴ ǘŀƴƤƳƭŀƴƳŀǎƤ ǾŜ 

ƪǳƭƭŀƴƤƭƳŀǎƤŘƤǊΦ .ǳΣ ōƛǊ ǘŀƘƳƛƴŘŜ ōǳƭǳƴƳŀƪ ƛœƛƴ ƘŜǊƘŀƴƎƛ ōƛǊ ǀǊƴŜƐŜ ŜǾǊŜƴǎŜƭ ƻƭŀǊŀƪ 

ǳȅƎǳƭŀƴŀōƛƭŜƴ ǘŜƪƛƭ ōƛǊ ƳƻŘŜƭƛ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ǘŀƴƤƳƭŀȅŀƴ ŘƛƐŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴme 

ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ ŀƪǎƛƴŜ, kǳǊŀƭ ǘŀōŀƴƭƤ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ȅŀƪƭŀǒƤƳƭŀǊƤΣ ǀƐǊŜƴƳŜ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ 

ǎƛǎǘŜƳƭŜǊƛΣ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜ ƪǳǊŀƭƤ ǀƐǊŜƴƳŜ ǾŜ ȅŀǇŀȅ ōŀƐƤǒƤƪƭƤƪ ǎƛǎǘŜƳƭŜǊƛƴƛ ƛœŜǊƛǊΦ 

 

.ƛƭƎƛǎŀȅŀǊƭŀǊŀ ƻǘƻƴƻƳ ƻƭŀǊŀƪ ƎǀǊŜǾƭŜǊƛƴƛ ƴŀǎƤƭ ƎŜǊœŜƪƭŜǒǘƛǊŜŎŜƪƭŜǊƛƴƛ ǀƐǊŜǘŜƴ ƳŀƪƛƴŜ 

ǀƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ǾŜ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭƭŜǊƛ ƎŜƭƛǒǘƛǊƳŜŘŜ ƪǳƭƭŀƴƤƭŀƴ ȅǀǊǸƴƎŜ 

ŘŜƴƪƭŜƳƭŜǊƛ ƎŜƴƛǒ ōƛǊ ǳȅƎǳƭŀƳŀ ŀƭŀƴƤ ōǳƭƳŀƪǘŀŘƤǊΦ   

 



tǊƻŦŜǎǀǊ !ƴŘǊŜǿ aƻƻǊŜ ǘŀǊŀŦƤƴŘŀƴ ǘŀƴƤƳƭŀƴŀƴ ȅŀǇŀȅ ȊŜƪŀ ό!LύΣ ȅŀƪƤƴ ȊŀƳŀƴŀ ƪŀŘŀǊ ƛƴǎŀƴ 

ȊŜƪŀǎƤ Ǝƛōƛ ōƛƭƎƛǎŀȅŀǊƭŀǊƤƴ ŘŀǾǊŀƴƤǒ ƎŜƭƛǒǘƛǊƳŜǎƛƴƛ ǎŀƐƭŀȅŀƴ ƳŀǘŜƳŀǘƛƪ ǾŜ ƳǸƘŜƴŘƛǎƭƛƪ ŀƭŀƴƤŘƤǊΦ 

.ǳƴƭŀǊ ǒǳƴƭŀǊƤ ƛœŜǊƛǊΥ 

¶ .ƛƭƎƛǎŀȅŀǊ ƎǀǊǸǒǸ 

¶ 5ƛƭ TǒƭŜƳŜ 

¶ ¸ŀǊŀǘƤŎƤƭƤƪ 

¶ Özetleme 

 

tǊƻŦŜǎǀǊ ¢ƻƳ aƛǘŎƘŜƭƭ ǘŀǊŀŦƤƴŘŀƴ ǘŀƴƤƳƭŀƴŘƤƐƤ ƎƛōƛΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛΣ ōƛƭƎƛǎŀȅŀǊ 

ǇǊƻƎǊŀƳƭŀǊƤƴƤƴ ŘŜƴŜȅƛƳ ȅƻƭǳȅƭŀ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ǀƐǊŜƴƳŜǎƛƴŜ ƛȊƛƴ ǾŜǊŜƴ ōƛƭƎƛǎŀȅŀǊ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤ œŀƭƤǒƳŀǎƤƴŀ ƻŘŀƪƭŀƴŀƴ ȅŀǇŀȅ ȊŜƪŀƴƤƴ ōƛƭƛƳǎŜƭ ōƛǊ ŘŀƭƤƴƤ ifade eder. Bunlar 

ǒǳƴƭŀǊƤ ƛœŜǊƛǊΥ 

Å {ƤƴƤŦƭŀƴŘƤǊƳŀ 

Å {ƛƴƛǊ ŀƐƤ 

Å Kümeleme 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƛΣ ǾŜǊƛƴƛƴ ȅŀǇƤǎƤƴŀ ƎǀǊŜ ŦƛƭǘǊŜƭŜƳŜ ȅŀǇƳŀƪ ŀƳŀŎƤȅƭŀ ƘŀƴƎƛ 

ǇŀǊŀƳŜǘǊŜƭŜǊŜ ƴŜ ŀƐƤǊƭƤƪ ǾŜǊƛƭŜŎŜƐƛƴƛ ƪŜƴŘƛǎƛƴƛƴ ƪŜǒŦŜǘƳŜǎƛŘƛǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤ Řŀ 

ǾŜǊƛȅŜ ŘŀȅŀƭƤ ǀƐǊŜƴƳŜ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪƭŜ ōƛǊƭƛƪǘŜΣ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ǎǘŀƴŘŀǊǘ ƳŀƪƛƴŜ 

ǀƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŘŀ ƻƭŘǳƐǳ Ǝƛōƛ ǘŜƪ ōƛǊ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭŜ ŘŜƐƛƭ ǎƛƴƛǊǎŜƭ ŀƐ όƴŜǳǊŀƭ 

ƴŜǘǿƻǊƪύ ƻƭŀǊŀƪ ƛŦŀŘŜ ŜŘƛƭŜƴ ŀƐ ŘƛȅŀƎǊŀƳƭŀǊƤƴŀ ōŜƴȊŜȅŜƴ ȅŀǇƤŘŀ ƎŜƭƛǒǘƛǊƛƭŜƴ ƘŜǎŀǇƭŀƳŀƭŀǊƭŀ 

œŀƭƤǒƳŀƪǘŀŘƤǊΦ IŜǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊ œǸƴƪǸ 

ǾŜǊƛƭŜǊŘŜƴ ǀƐǊŜƴƳŜ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪǘŜŘƛǊΦ !ƴŎŀƪ ƘŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀǎƤ ŘŜǊƛƴ 

ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤ ŘŜƐƛƭŘƛǊΤ ƴƛǘŜƪƛƳ ŘŜǊƛƴ ǀƐǊŜƴƳŜΣ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛƴƛƴ ǎǇŜǎƛŦƛƪ ōƛǊ 

türüdǸǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ¸ǸƪǎŜƪ ōƛƭƎƛ ƛǒƭŜƳŜ ƎǸŎǸ ǾŜ ōǸȅǸƪ ǾŜǊƛ ƪǸƳŜƭŜǊƛȅƭŜ ōƛǊƭƛƪǘŜ ƪŀǘƳŀƴƭƤ 

ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ƎǸœƭǸ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭƭŜǊƛ ƻƭǳǒǘǳǊŀōƛƭŘƛƐƛ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭǘ 

kümesidir. 

 

 

 

 

 

1. aŀƪƛƴŜ mƐǊŜƴƳŜǎƛ 

!ƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ ¢ŜƳŜƭ .ƛƭŜǒŜƴƭŜǊƛ 
aŀƪƛƴŜ mƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤ œŀƭƤǒǘƤǊƤƭƤǊƪŜƴΣ 

¶ IŜǎŀǇƭŀƳŀƭŀǊ ƛœƛƴ œŜǒƛǘƭƛ ƪǸǘǸǇƘŀƴŜƭŜǊ ƪǳƭƭŀƴƤƭŘƤƐƤƴŘŀƴ ƎŜǊŜƪƭƛ ƪǸǘǸǇƘŀƴŜƭŜǊ ŀƪǘŀǊƤƭƤǊ. 

¶ ±ŜǊƛǘŀōŀƴƤ ŘƻǎȅŀƭŀǊƤ okunur. 



¶ Etiketli verilerin ŀƐƤǊƭƤƪƭƤ ƻǊǘŀƭŀƳŀΣ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀ Ǝƛōƛ istatistiksel analiz özellikleri 

ōŜƭƛǊƭŜƴƛǊ ǾŜ ȅƻǊǳƳƭŀƴƤǊΦ 

¶ ±ŜǊƛƭŜǊƛƴ ƎǊŀŦƛƐƛ œƛȊƛƭƛǊΦ 

¶ 5ŜƐŜǊƭŜǊ ǘŀƘƳƛƴ ŜŘƛƭƛǊƪŜƴ ŘƛƪƪŀǘŜ ŀƭƳŀƪ ƛǎǘŜƴƛƭŜƴ ǀȊŜƭƭƛƪƭŜǊ ǾŜ ƪŀǘǎŀȅƤƭŀǊ seçilir. 

¶ .ƛǊ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳƴǳ ƪƻƴǘǊƻƭ ŜǘƳŜƪ ƛœƛƴΣ ǾŜǊƛƭŜǊ ŜƐƛǘƛƳ ǾŜ ǘŜǎǘ ǾŜǊƛ ǎŜǘƭŜǊƛƴŜ ŀȅǊƤƭƤǊΦ  

¶ aƻŘŜƭ ŜƐƛǘƛƭƛǊ 

¶ Test veri seti için bir tahmin fonksiyonu bulunur. 

¶ ¢Ŝǎǘ ǾŜǊƛƭŜǊƛƴƛƴ ŘƻƐǊǳƭǳƐǳ ƪƻƴǘǊƻƭ ŜŘƛƭƛǊΥ DŜǊœŜƪ ŘŜƐŜǊƭŜǊƛ ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ ǘŀƘƳƛƴ ŜŘƛƭŜƴ 

ŘŜƐŜǊƭŜǊƭŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭŀǊŀƪ ōƛǊ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳ ƪƻƴǘǊƻƭ ŜŘƛƭŜōƛƭƛǊΦ 

 

 
 

 

 

aŀƪƛƴŜ mƐǊŜƴƛƳƛƴƛƴ ōŜǒ ǇƻǇǸƭŜǊ ŀƭƎƻǊƛǘƳŀǎƤ: 

¶ Karar ŀƐŀœƭŀǊƤ 

¶ {ƛƴƛǊ !ƐƭŀǊƤ όƎŜǊƛ ȅŀȅƤƭƤƳύ 

¶ hƭŀǎƤƭƤƪ ŀƐƭŀǊƤ 

¶ 9ƴ ȅŀƪƤƴ ƪƻƳǒǳ 

¶ Vektör makineleri desteklemek 

 

 

 

 

 

 

1.1. aŀƪƛƴŜ mƐǊŜƴƳŜǎƛ !ƭƎƻǊƛǘƳŀƭŀǊƤ 
1- Regresyon (Tahmin) 

{ǸǊŜƪƭƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǊŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊ. 

wŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

Å 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ 

Å Polinom Regresyon 

Å Üstel Regresyon 



Å Lojistik regresyon 

Å Logaritmik Regresyon 

 

2-{ƤƴƤŦƭŀƴŘƤǊƳŀ 

.ƛǊ ŘƛȊƛ ǀƐŜƴƛƴ ǎƤƴƤŦƤƴƤ ǾŜȅŀ ƪŀǘŜƎƻǊƛǎƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤ 

ƪǳƭƭŀƴƤƭƤǊ. 

{ƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

Å K-9ƴ ¸ŀƪƤƴ YƻƳǒǳlar 

Å YŀǊŀǊ ŀƐŀœƭŀǊƤ 

Å Rastgele Orman 

Å Destek Vektör Makinesi 

Å Naive Bayes 

 

3- Kümeleme 

mȊŜǘƭŜƳŜƪ ǾŜȅŀ ǾŜǊƛƭŜǊƛ ȅŀǇƤƭŀƴŘƤǊƳŀƪ ƛœƛƴ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊ. 

YǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

¶ K-means 

¶ DBSCAN 

¶ Mean Shift 

¶ Hierarchical 

 

4- TƭƛǒƪƛƭŜƴŘƛǊƳŜ 

Birlikte ƳŜȅŘŀƴŀ ƎŜƭŜƴ ǀƐŜƭŜǊƛ ǾŜȅŀ ƻƭŀȅƭŀǊƤ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜƪ ƛœƛƴ ƛƭƛǒƪƛƭŜƴŘƛǊƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ 

ƪǳƭƭŀƴƤȅƻǊǳȊΦ 

TƭƛǒƪƛƭŜƴŘƛǊƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

¶ Apriori 

 

 

 

 

 

 

 

5- Anomali (Sapma) !ƭƎƤƭŀƳŀΥ 

!ƴƻǊƳŀƭ ŜǘƪƛƴƭƛƪƭŜǊƛ ǾŜ ŘƻƭŀƴŘƤǊƤŎƤƭƤƪ ǘŜǎǇƛǘƛ Ǝƛōƛ ƻƭŀƐŀƴŘƤǒƤ ŘǳǊǳƳƭŀǊƤ ƪŜǒŦŜǘƳŜƪ için 

ŀƴƻǊƳŀƭƭƛƪ ŀƭƎƤƭŀƳŀ ƪǳƭƭŀƴƤƭƤǊ. ±ŜǊƛ ƳŀŘŜƴŎƛƭƛƐƛƴŘŜΣ ŀȅƪƤǊƤ ǘŜǎǇƛǘ ƻƭŀǊŀƪ Řŀ ōƛƭƛƴŜƴ ŀƴƻƳŀƭƛ 

ǘŜǎǇƛǘƛΣ ǾŜǊƛƭŜǊƛƴ œƻƐǳƴŘŀƴ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŦŀǊƪƭƤƭƤƪ ƎǀǎǘŜǊŜǊŜƪ ǒǸǇƘŜ ǳȅŀƴŘƤǊŀƴ ƴŀŘƛǊ 

ƳŀŘŘŜƭŜǊƛƴΣ ƻƭŀȅƭŀǊƤƴ ǾŜȅŀ ƎǀȊƭŜƳƭŜǊƛƴ ǘŀƴƤƳƭŀƴƳŀǎƤŘƤǊΦ Tipik olarak, anormal kalemler 

ōŀƴƪŀ ǎŀƘǘŜƪŀǊƭƤƐƤΣ ȅŀǇƤǎŀƭ ōƛǊ ƪǳǎǳǊΣ ǘƤōōƛ ǎƻǊǳƴƭŀǊ ǾŜȅŀ ōƛǊ ƳŜǘƛƴŘŜƪƛ ƘŀǘŀƭŀǊ Ǝƛōƛ ōƛǊ ƪƻƴǳȅǳ 

ǘŜƳǎƛƭ ŜŘŜǊΦ !ƴƻƳŀƭƛƭŜǊŜ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊΣ ȅŜƴƛƭƛƪƭŜǊΣ ƎǸǊǸƭǘǸΣ ǎŀǇƳŀƭŀǊ ǾŜ ƛǎǘƛǎƴŀƭŀǊ ŘŜƴƛǊΦ  



 

mȊŜƭƭƛƪƭŜΣ ƪǀǘǸȅŜ ƪǳƭƭŀƴƤƳ ǾŜ ŀƐ ƛȊƛƴǎƛȊ ƎƛǊƛǒ ǘŜǎǇƛǘƛ ōŀƐƭŀƳƤƴŘŀΣ ƛƭƎƛƴœ ƴŜǎƴŜƭŜǊ ƎŜƴŜƭƭƛƪƭŜ 

ƴŀŘƛǊ ƴŜǎƴŜƭŜǊ ŘŜƐƛƭΣ ŦŀŀƭƛȅŜǘǘŜ ōŜƪƭŜƴƳŜŘƛƪ ǇŀǘƭŀƳŀƭŀǊŘƤǊΦ .ǳ ƳƻŘŜƭΣ ōƛǊ ŀȅƪƤǊƤ ŘŜƐŜǊƛƴ ƴŀŘƛǊ 

ōƛǊ ƴŜǎƴŜ ƻƭŀǊŀƪ ƻǊǘŀƪ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǘŀƴƤƳƤƴŀ ǳȅƳŀȊ ǾŜ ǳȅƎǳƴ ǒŜƪƛƭŘŜ ǘƻǇƭŀƴƳŀŘƤƐƤ ǎǸǊŜŎŜ 

ōƛǊœƻƪ ŀȅƪƤǊƤ ŀƭƎƤƭŀƳŀ ȅǀƴǘŜƳƛ όǀȊŜƭƭƛƪƭŜ ŘŜƴŜǘƛƳǎƛȊ ŀƭƎƻǊƛǘƳŀƭŀǊύ ōǳ ǾŜǊƛƭŜǊŘŜ ōŀǒŀǊƤǎƤȊ ƻƭǳǊΦ 

.ǳƴǳƴ ȅŜǊƛƴŜΣ ōƛǊ ƪǸƳŜ ŀƴŀƭƛȊ ŀƭƎƻǊƛǘƳŀǎƤ ōǳ ǀǊǸƴǘǸƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ƻƭǳǒǘǳǊǳƭŀƴ ƳƛƪǊƻ 

kümeleri tespit edebilir.  

 

«œ ƎŜƴƛǒ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘ ǘŜƪƴƛƐƛ ƪŀǘŜƎƻǊƛǎƛ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ Gözetimsiz anomali tespit 

ǘŜƪƴƛƪƭŜǊƛΣ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ǀǊƴŜƪƭŜǊƛƴ œƻƐǳƴǳƴ ƴƻǊƳŀƭ ƻƭŘǳƐǳ ǾŀǊǎŀȅƤƳƤȅƭŀ ŜǘƛƪŜǘƭŜƴƳŜƳƛǒ 

ōƛǊ ǘŜǎǘ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛΣ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ƎŜǊƛ ƪŀƭŀƴ ƪƤǎƳƤƴŀ Ŝƴ ŀȊ ǳȅŀƴ 

görünen örnekleri arayarak tespit eder. Denetimli anomŀƭƛ ŀƭƎƤƭŀƳŀ ǘŜƪƴƛƪƭŜǊƛΣ ϦƴƻǊƳŀƭϦ ǾŜ 

ϦŀƴƻǊƳŀƭϦ ƻƭŀǊŀƪ ŜǘƛƪŜǘƭŜƴƳƛǒ ǾŜ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤȅƤ όŘƛƐŜǊ ōƛǊœƻƪ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǎƤƴƤŦƭŀƴŘƤǊƳŀ 

ǇǊƻōƭŜƳƛ ƛœƛƴ ǘŜƳŜƭ ŦŀǊƪΣ ŀȅƪƤǊƤ ŀƭƎƤƭŀƳŀƴƤƴ ŘƻƐŀǎƤƴŘŀ ŘŜƴƎŜǎƛȊ ŘƻƐŀǎƤŘƤǊύ ƛœŜǊŜƴ ōƛǊ ǾŜǊƛ ǎŜǘƛ 

ƎŜǊŜƪǘƛǊƛǊΦ ¸ŀǊƤ ŘŜƴŜǘƛƳƭƛ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘ ǘŜƪƴƛƪƭŜǊƛΣ ōŜƭƛǊƭƛ ōƛǊ ƴƻǊƳŀƭ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜƴ 

ƴƻǊƳŀƭ ŘŀǾǊŀƴƤǒƤ ǘŜƳǎƛƭ ŜŘŜƴ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊǳǊ ǾŜ ŘŀƘŀ ǎƻƴǊŀ ƳƻŘŜƭ ǘŀǊŀŦƤƴŘŀƴ ōƛǊ ǘŜǎǘ 

ǀǊƴŜƐƛƴƛƴ ǸǊŜǘƛƭƳŜ ƻƭŀǎƤƭƤƐƤƴƤ ǘŜǎǘ ŜŘŜǊΦ 

 

6- {ƤǊŀ 5ŜǎŜƴ aŀŘŜƴŎƛƭƛƐƛ 

Örüntü - Pattern: Bir nesnenin ȅŀ Řŀ ƻƭŀȅƤƴ ƛƪƛ ǾŜȅŀ Ǹœ ōƻȅǳǘƭǳΣ ǳȊŀȅǎŀƭ ǾŜ ƎŜƻƳŜǘǊƛƪǎŜƭ 

ŘŀǾǊŀƴƤǒƤƴƤƴ ƳŀǘŜƳŀǘƛƪǎŜƭ ƛŦŀŘŜǎŘƛǊΦ 5ƛƐŜǊ ōƛǊ ƛŦŀŘŜȅƭŜ Σ ƴŜǎƴŜƴƛƴ ŘŀǾǊŀƴƤǒƤ ƛƭŜ ƛƭƎƛƭƛ ǳȊŀȅŘŀ 

gözlenebilir veya ölçülebilir geometrik bilgilerdir. ¢ŜǊǎƛƴŘŜƴ ŘŜǎŜƴ ƳŀŘŜƴŎƛƭƛƐƛΦ mǊǸƴǘǸ 

ƘŀȊƤǊƭŀƴƤǊΦ ±ŜǊƛ ȅƤƐƤƴƤ ƛœŜǊǎƛƴŘŜ ƎŜȊƛƴƛǊΦ IŜŘŜŦ ƎŜƭŘƛƐƛƴŘŜ ǳȅŀƴƤǊΣ ƪŜƴŘƛǎƛƴƛ ƪŀōǳƭ ŜǘǘƛǊƛǊΦ !ȅǊƤŎŀ 

ǾŜǊƛ ȅƤƐƤ ƛœŜǊƛǎƛƴŘŜ Řƻƭŀǒŀƴ ǾŜ ŀǊŀȅŀƴ ŘŜǎŜƴƭŜǊ ƎŜƭƛǒǘƛǊƛƭƳŜƪǘŜŘƛǊΦ 

 

 mǊǸƴǘǸ ¢ŀƴƤƳŀƴƤƴ ƪǳƭƭŀƴƤƭŘƤƐƤ ŀƭŀƴƭŀǊΥ 

¶ mǊǸƴǘǸ ¢ŀƴƤƳŀ ǒǳ ŀƭŀƴƭŀǊŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΥ 

¶ .ƛƭƎƛǎŀȅŀǊ ƎǀǊǸǒǸ 

¶ YƻƴǳǒƳŀ ǘŀƴƤƳŀ 

¶ ±ŜǊƛ ƳŀŘŜƴŎƛƭƛƐƛ 

¶ Tǎǘŀǘƛǎǘƛƪ 

¶ DŀȅǊƛ wŜǎƳƛ 9ǊƛǒƛƳ 

¶ Biyo-.ƛƭƛǒƛƳ 

 

.ƛǊ ŘƛȊƛŘŜƪƛ ǾŜǊƛ ǀǊƴŜƪƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ǎƻƴǊŀƪƛ ǾŜǊƛ ƻƭŀȅƭŀǊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǎƤǊŀƭƤ ƳƻŘŜƭ 

ƳŀŘŜƴŎƛƭƛƐƛ ƪǳƭƭŀƴƤȅƻǊǳȊΦ 

 

5Ǹƴȅŀ ǾŜ ǀǘŜǎƛƴŘŜ ƪŀƛƴŀǘ ǎǸǊŜƪƭƛ ǾŜǊƛ ƻƭǳǒǘǳǊŀƴ ǎƛƴȅŀƭ ƪŀȅƴŀƪƭŀǊƤ ό9ƭŜƪǘǊƻƳŀƴȅŜǘƛƪΣ ŜƭŜƪǘǊƛƪΣ 

ƤǎƤΣ ǊŜƴƪΣ ǎŜǎΣ ǘƛǘǊŜǒƛƳΣ œŜƪƛƳǎŜƭ ƪǳǾǾŜǘƭŜǊΣ ΦΦΦύ ƛƭŜ ŘƻƭǳŘǳǊΦ .ǳ ƪŀȅƴŀƪƭŀǊƤƴŘŀƴ ȅŀȅƤƭŀƴ ǎƛƴȅŀƭ 

ǀǊǸƴǘǸƭŜǊƛ ȅŀȅƤƭŘƤƪƭŀǊƤ ƻǊŀǘƳƭŀǊ ƛƭŜ ŜǘƪƛƭŜǒƛƳŜ ƎƛǊŜǊŜǊƭŜǊΦ h ƘŀƭŘŜ ōǳ ǀǊǸƴǘƭŜǊƛƴ ŘŀǾǊŀƴƤǒ 

ŘŜƐƛǒƛƪƭƛƪƭŜǊƛƴŘŜƴ ƪŜǎǘƛǊƛƳǎŜƭ ǘŀƘƳƛƴƭŜǊ ȅŀǇƤƭŀōƛƭƛǊΦ  



 

7- Boyut Küçültme  (Dimensionality reduction) 

aŀƪƛƴŜ mƐǊŜƴƛƳƛ ǾŜ ƛǎǘŀǘƛǎǘƛƪǘŜ ōƻȅǳǘ ƪǸœǸƭǘƳŜΣ ŘƛƪƪŀǘŜ ŀƭƤƴŀƴ ǊŀǎǘƎŜƭŜ ŘŜƐƛǒƪŜƴƭŜǊƛƴ 

ǎŀȅƤǎƤƴƤ ŀȊŀƭǘƳŀ ƛǒƭŜƳƛŘƛǊ ǾŜ ǀȊŜƭƭƛƪ ǎŜœƛƳƛ ǾŜ ǀȊŜƭƭƛƪ œƤƪŀǊƤƳƤ ƻƭŀǊŀƪ ƛƪƛȅŜ ŀȅǊƤƭŀōƛƭƛǊΦ 

 

Bir veri ƪǸƳŜǎƛƴŘŜƴ ȅŀƭƴƤȊŎŀ ȅŀǊŀǊƭƤ ǀȊŜƭƭƛƪƭŜǊƛ œƤƪŀǊƳŀƪ ƛœƛƴ ǾŜǊƛƭŜǊƛƴ ōƻȅǳǘǳƴǳ ƪǸœǸƭǘƳŜƪ 

ƛœƛƴ ōƻȅǳǘ ŀȊŀƭǘƳŀ ƪǳƭƭŀƴƤƭƤǊ. .ƻȅǳǘ ŀȊŀƭǘƳŀΣ ŘŜƴŜǘƛƳǎƛȊ ōƛǊ ǀƐǊŜƴƳŜ ǘŜƪƴƛƐƛŘƛǊΦ 

 

±ŜǊƛ ōƛƭƛƳƛƴŘŜΣ ōƻȅǳǘ ƛƴŘƛǊƎŜƳŜΣ ōƛǊ ǾŜǊƛƴƛƴ ȅǸƪǎŜƪ ōƻȅǳǘƭǳ ōƛǊ ǳȊŀȅŘŀƴΣ ŘǸǒǸƪ ōƻȅǳǘƭǳ ōƛǊ 

ǳȊŀȅŀΣ ŀƴƭŀƳƤƴƤ ƪŀȅōŜǘƳŜȅŜŎŜƪ ǒŜƪƛƭŘŜ ŘǀƴǸǒǘǸǊǸƭƳŜǎƛŘƛǊΦ ¸ǸƪǎŜƪ ōƻȅǳǘƭǳ ōƛǊ ǾŜǊƛȅƛ ƛǒƭŜƳŜƪ 

ŘŀƘŀ ŦŀȊƭŀ ƛǒƭŜƳ ȅǸƪǸ ƎŜǊŜƪǘƛǊƛǊΦ .ǳ ȅǸȊŘŜƴΣ ȅǸƪǎŜƪ ǎŀȅƤŘŀ ƎǀȊƭŜƳƛƴ ǾŜ ŘŜƐƛǒƪŜƴƛƴ 

ƛƴŎŜƭŜƴŘƛƐƛ ǎƛƴȅŀƭ ƛǒƭŜƳŜΣ ƪƻƴǳǒƳŀ ǘŀƴƤƳŀΣ ƴǀǊƻƛƴŦƻǊƳŀǘƛƪΣ ōƛȅƻƛƴŦƻǊƳŀǘƛƪ Ǝƛōƛ ŀƭŀƴlarda 

boyut ƛƴŘƛǊŜƳŜǎƛ ǎƤƪœŀ ƪǳƭƭŀƴƤƭƤǊΦ 

 

.ƻȅǳǘ ƛƴŘƛǊƎŜƳŜ ȅŀƪƭŀǒƤƳƭŀǊƤ ŘƻƐǊǳǎŀƭ ǾŜ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ƻƭŀǊŀƪ ƛƪƛȅŜ ŀȅǊƤƭƤǊΦ Boyut 

indirgeme var olan özniteliklerin bir alt kümesini seçerek ya da yeni öznitŜƭƛƪƭŜǊ œƤƪŀǊŀǊŀƪ 

ȅŀǇƤƭŀōƛƭƛǊΦ Boyut indirgemesi gürüƭǘǸ ŦƛƭǘǊŜƭŜƳŜΣ ǾŜǊƛ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜ ȅŀ Řŀ ƪǸƳŜƭŜƳŜ ŀƴŀƭƛȊƛ 

ŀƳŀŎƤȅƭŀ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƐƛ ƎƛōƛΣ ŘƛƐŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ȅǀƴǘŜƳƭŜǊƛƴƛƴ ǀƴ ŀŘƤƳƤ ƻƭŀǊŀƪ 

uygulanabilir. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- ÖneriƭŜǊŘŜƴ ŜƐƛƭƛƳ ȅŀ Řŀ ȅǀƴ ōǳƭƳŀ 

mƴŜǊƛ ƳƻǘƻǊƭŀǊƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ǀƴŜǊƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤ ƪǳƭƭŀƴƤƭƤǊ. 

Örnekler: 

ω Netflix öneri sistemi. 

ω Bir kitap tavsiye sistemi. 

ω Amazon'da bir ürün öneri sistemi. 

 



DǸƴǸƳǸȊŘŜ ȅŀǇŀȅ ȊŜƪŀΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ǾŜ ŘƛƐŜǊƭŜǊƛ Ǝƛōƛ ǇŜƪ œƻƪ ǾƤȊƤƭǘƤƭƤ 

kelime duyuyoruz. 

 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤ ǳȅƎǳƭŀƳŀƪ ƛœƛƴ ƴŜŘŜƴ tȅǘƘƻƴΚ 
tȅǘƘƻƴΣ ǇƻǇǸƭŜǊ ǾŜ ƎŜƴŜƭ ŀƳŀœƭƤ ōƛǊ ǇǊƻƎǊŀƳƭŀƳŀ ŘƛƭƛŘƛǊΦ tȅǘƘƻƴ ƪǳƭƭŀƴŀǊŀƪ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤ ȅŀȊŀōƛƭƛǊƛȊ ǾŜ ōǳ ƛȅƛ œŀƭƤǒƤǊΦ tȅǘƘƻƴϥǳƴ ǾŜǊƛ ōƛƭƛƳŎƛƭŜǊƛ ŀǊŀǎƤƴŘŀ ōǳ ƪŀŘŀǊ ǇƻǇǸƭŜǊ 

ƻƭƳŀǎƤƴƤƴ ƴŜŘŜƴƛΣ Pythƻƴϥǳƴ œŜǒƛǘƭƛ ƳƻŘǸƭ ǾŜ kütüphanelerin ƘŀƭƛƘŀȊƤǊŘŀ ǳȅƎǳƭŀƴƳƤǒ 

ƻƭƳŀǎƤŘƤǊΦ 

 

.ŀȊƤ ƘŜȅŜŎŀƴ ǾŜǊƛŎƛ tȅǘƘƻƴ ƪütüphalerine ƪƤǎŀŎŀ ōƛǊ ƎǀȊ ŀǘŀƭƤƳΥ 

1. bǳƳǇȅΥ tȅǘƘƻƴϥŘŀ ƴ ōƻȅǳǘƭǳ ŘƛȊƛƭŜǊƭŜ œŀƭƤǒƳŀƪ ƛœƛƴ ōƛǊ ƳŀǘŜƳŀǘƛƪ ƪƛǘŀǇƭƤƐƤŘƤǊΦ 

IŜǎŀǇƭŀƳŀƭŀǊƤ Ŝǘƪƛƭƛ ǾŜ ǾŜǊƛƳƭƛ ōƛǊ ǒŜƪƛƭŘŜ ȅŀǇƳŀƳƤȊƤ ǎŀƐƭŀǊΦ 

2.  {ŎƛǇȅΥ {ƛƴȅŀƭ ƛǒƭŜƳŜΣ ƻǇǘƛƳƛȊŀǎȅƻƴΣ ƛǎǘŀǘƛǎǘƛƪ ǾŜ œƻƪ ŘŀƘŀ ŦŀȊƭŀǎƤƴƤ ƛœŜǊŜƴ ǎŀȅƤǎŀƭ 

ŀƭƎƻǊƛǘƳŀƭŀǊ ǾŜ ŀƭŀƴŀ ǀȊƎǸ ŀǊŀœ ƪǳǘǳǎǳŘǳǊΦ {ŎƛǇȅΣ ōƛƭƛƳǎŜƭ ǾŜ ȅǸƪǎŜƪ ǇŜǊŦƻǊƳŀƴǎƭƤ 

ƘŜǎŀǇƭŀƳŀƭŀǊ ƛœƛƴ ƛǒƭŜǾǎŜƭ ōƛǊ ƪƛǘŀǇƭƤƪǘƤǊΦ 

3. Matplotlib: 2D çizimin ȅŀƴƤ ǎƤǊŀ о5 œƛȊƛƳ ŘŜ ǎŀƐƭŀȅŀƴ ƳƻŘŀȅŀ ǳȅƎǳƴ ōƛǊ œƛȊƛƳ 

paketidir. 

4. Scikit-ƭŜŀǊƴΥ tȅǘƘƻƴ ǇǊƻƎǊŀƳƭŀƳŀ Řƛƭƛ ƛœƛƴ ǸŎǊŜǘǎƛȊ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƪƛǘŀǇƭƤƐƤŘƤǊΦ 

{ƤƴƤŦƭŀƴŘƤǊƳŀΣ ǊŜƎǊŜǎȅƻƴ ǾŜ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ œƻƐǳƴŀ ǎŀƘƛǇǘƛǊ ǾŜ bǳƳǇȅΣ 

{ŎƛǇȅ Ǝƛōƛ tȅǘƘƻƴ ǎŀȅƤǎŀƭ ƪǸǘǸǇƘŀƴŜƭŜǊƛ ƛƭŜ œŀƭƤǒƤǊΦ 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.2. aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜ ¸ŀƴƭƤƭƤƪό.ƛŀǎύ ve Varyans 
aŀƪƛƴŜ ǀƐǊŜƴƛƳƛΣ ƳŀƪƛƴŜƭŜǊƛƴ ǾŜǊƛ ŀƴŀƭƛȊƛ ȅŀǇƳŀǎƤƴŀ ǾŜ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊŜƴ 

YaǇŀȅ ½ŜƪŀƴƤƴ ōƛǊ ŘŀƭƤŘƤǊΦ MŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛ ŘƻƐǊǳ ŘŜƐƛƭǎŜ ǘŀƘƳƛƴ ƘŀǘŀƭŀǊƤ ȅŀǇŀōƛƭƛǊ ǾŜ 

ōǳ ǘŀƘƳƛƴ ƘŀǘŀƭŀǊƤ ƎŜƴŜƭƭƛƪƭŜ ¸ŀƴƭƤƭƤƪ ve Varyans olarak bilinir. aŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜΣ ƳƻŘŜƭ 

ǘŀƘƳƛƴƭŜǊƛ ƛƭŜ ƎŜǊœŜƪ ǘŀƘƳƛƴƭŜǊ ŀǊŀǎƤƴŘŀ ƘŜǊ ȊŀƳŀƴ ƪǸœǸƪ ōƛǊ ŦŀǊƪ ƻƭŘǳƐǳ ƛœƛƴ ōǳ ƘŀǘŀƭŀǊ ƘŜǊ 

zaman ƳŜǾŎǳǘ ƻƭŀŎŀƪǘƤǊΦ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛκǾŜǊƛ ōƛƭƛƳƛ ŀƴŀƭƛǎǘƭŜǊƛƴƛƴ ǘŜƳŜƭ ŀƳŀŎƤΣ ŘŀƘŀ ŘƻƐǊǳ 

ǎƻƴǳœƭŀǊ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ōǳ ƘŀǘŀƭŀǊƤ ŀȊŀƭǘƳŀƪǘƤǊΦ  

 

 
 

 

aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜƪƛ IŀǘŀƭŀǊΚ 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜ ƘŀǘŀΣ ōƛǊ ŀƭƎƻǊƛǘƳŀƴƤƴ ǀƴŎŜŘŜƴ ōƛƭƛƴƳŜȅŜƴ ǾŜǊƛ ƪǸƳŜǎƛ ƛœƛƴ ƴŜ ƪŀŘŀǊ 

ŘƻƐǊǳ ǘŀƘƳƛƴƭŜǊ ȅŀǇŀōƛƭŜŎŜƐƛƴƛƴ ōƛǊ ǀƭœǸǎǸŘǸǊΦ aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛƴŘŜ ƘŀǘŀƭŀǊ ǘŜƳŜƭƛƴŘŜΣ 

ōŜƭƛǊƭƛ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜ Ŝƴ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎƤ ƎǀǎǘŜǊŜōƛƭŜŎŜƪ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛ ǎŜœilir. 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜ ǘŜƳŜƭ ƻƭŀǊŀƪ ƛƪƛ ǘǸǊ Ƙŀǘŀ ǾŀǊŘƤǊΣ ōǳƴƭŀǊΥ 

 

 
 



¶ TƴŘƛǊƎŜƴŜōƛƭƛǊ hatalar: .ǳ ƘŀǘŀƭŀǊΣ ƳƻŘŜƭ ŘƻƐǊǳƭǳƐǳƴǳ ŀǊǘƤǊƳŀƪ ƛœƛƴ ŀȊŀƭǘƤƭŀōƛƭƛǊΦ .ǳ 

ǘǸǊ ƘŀǘŀƭŀǊ ŀȅǊƤŎŀ ǀƴȅŀǊƎƤ ǾŜ ±ŀǊȅŀƴǎ ƻƭŀǊŀƪ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀōƛƭƛǊΦ 

 

¶ TƴŘƛǊƎŜƴŜƳŜȊ ƘŀǘŀƭŀǊΥ .ǳ ƘŀǘŀƭŀǊΣ ƘŀƴƎƛ ŀƭƎƻǊƛǘƳŀ ƪǳƭƭŀƴƤƭƤǊǎŀ ƪǳƭƭŀƴƤƭǎƤƴ ƳƻŘŜƭŘŜ 

ƘŜǊ ȊŀƳŀƴ ƳŜǾŎǳǘ ƻƭŀŎŀƪǘƤǊΦ .ǳ ƘŀǘŀƭŀǊƤƴ ƴŜŘŜƴƛΣ ŘŜƐŜǊƛ ŀȊŀƭǘƤƭŀƳŀȅŀƴ ōƛƭƛƴƳŜȅŜƴ 

ŘŜƐƛǒƪŜƴƭŜǊŘƛǊΦ 

 

¸ŀƴƭƤƭƤƪ ƴŜŘƛǊΚ 

DŜƴŜƭ ƻƭŀǊŀƪΣ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛ ǾŜǊƛƭŜǊƛ ŀƴŀƭƛȊ ŜŘŜǊΣ ƛœƛƴŘŜƪƛ ƪŀƭƤǇƭŀǊƤ ōǳƭǳǊ ǾŜ 

tahminler yapar. aƻŘŜƭΣ ŜƐƛǘƛƳ ǎƤǊŀǎƤƴŘŀ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ōǳ ƪŀƭƤǇƭŀǊƤ ǀƐǊŜƴƛǊ ǾŜ ōǳƴƭŀǊƤ 

tahmin için test verilerine uygular. mƴƎǀǊǸ ȅŀǇƤƭƤǊƪŜƴΣ ƳƻŘŜƭ ǘŀǊŀŦƤƴŘŀƴ ȅŀǇƤƭŀƴ ǘŀƘƳƛƴ 

ŘŜƐŜǊƭŜǊƛ ƛƭŜ ƎŜǊœŜƪ ŘŜƐŜǊƭŜǊκōŜƪƭŜƴŜƴ ŘŜƐŜǊƭŜǊ ŀǊŀǎƤƴŘŀ ōƛǊ ŦŀǊƪ ƻƭǳǒǳǊ ǾŜ ōǳ ŦŀǊƪΣ ȅŀƴƭƤƭƤƪ 

ƘŀǘŀƭŀǊƤ ǾŜȅŀ mƴȅŀǊƎƤŘŀƴ ƪŀȅƴŀƪƭŀƴŀƴ ƘŀǘŀƭŀǊ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ Ǝƛōƛ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƎŜǊœŜƪ ƛƭƛǒƪƛȅƛ ȅŀƪŀƭŀȅŀƳŀƳŀǎƤ ȅŀƴƭƤƭƤƪ 

ƻƭŀǊŀƪ ǘŀƴƤƳƭŀƴŀōƛƭƛǊΦ IŜǊ ŀƭƎƻǊƛǘƳŀ ōƛǊ ƳƛƪǘŀǊ ȅŀƴƭƤƭƤƪƭŀ ōŀǒƭŀǊΣ œǸƴƪǸ ȅŀƴƭƤƭƤƪ ƳƻŘŜƭŘŜƪƛ 

ǾŀǊǎŀȅƤƳƭŀǊŘŀƴ ƪŀȅƴŀƪƭŀƴƤǊ ǾŜ ōǳ Řŀ ƘŜŘŜŦ ƛǒƭŜǾƛƴ ǀƐǊŜƴƛƭƳŜǎƛƴƛ ƪƻƭŀȅƭŀǒǘƤǊƤǊΦ .ƛǊ ƳƻŘŜƭ 

ŀǒŀƐƤŘŀƪƛƭŜǊŘŜƴ ōƛǊƛƴŜ ǎŀƘƛǇǘƛǊΥ 

¶ 5ǸǒǸƪ {ŀǇƳŀΥ 5ǸǒǸƪ ǎŀǇƳŀ ƳƻŘŜƭƛΣ ƘŜŘŜŦ Ŧƻƴƪǎƛȅƻƴǳƴ ōƛœƛƳƛ ƘŀƪƪƤƴda daha az 

ǾŀǊǎŀȅƤƳŘŀ ōǳƭǳƴŀŎŀƪǘƤǊΦ 

¶ Yüksek Sapma: ¸ǸƪǎŜƪ ǎŀǇƳŀȅŀ ǎŀƘƛǇ ōƛǊ ƳƻŘŜƭΣ ŘŀƘŀ ŦŀȊƭŀ ǾŀǊǎŀȅƤƳŘŀ ōǳƭǳƴǳǊ ǾŜ 

ƳƻŘŜƭΣ ǾŜǊƛ ƪǸƳŜƳƛȊƛƴ ǀƴŜƳƭƛ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ȅŀƪŀƭŀȅŀƳŀȊ ƘŀƭŜ ƎŜƭƛǊΦ ¸ǸƪǎŜƪ ǎŀǇƳŀƭƤ ōƛǊ 

model, yeni veriler üzerinde de iyi performans gösteremez. 

 

DŜƴŜƭ ƻƭŀǊŀƪΣ ŘƻƐǊǳǎŀƭ ōƛǊ ŀƭƎƻǊƛǘƳŀΣ ƘƤȊƭƤ ǀƐǊŜƴƳŜƭŜǊƛƴƛ ǎŀƐƭŀŘƤƐƤ ƛœƛƴ ȅǸƪǎŜƪ ȅŀƴƭƤƭƤƐŀ 

(ǀƴȅŀǊƎƤȅŀ) ǎŀƘƛǇǘƛǊΦ !ƭƎƻǊƛǘƳŀ ƴŜ ƪŀŘŀǊ ōŀǎƛǘǎŜΣ ǘŀƴƤǘƤƭƳŀǎƤ ƳǳƘǘŜƳŜƭ ǀƴȅŀǊƎƤ ƻ ƪŀŘŀǊ 

ȅǸƪǎŜƪ ƻƭǳǊΦ hȅǎŀ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ōƛǊ ŀƭƎƻǊƛǘƳŀ ƎŜƴŜƭƭƛƪƭŜ ŘǸǒǸƪ ǀƴȅŀǊƎƤȅŀ ǎŀƘƛǇǘƛǊΦ 

 

YŀǊŀǊ !ƐŀœƭŀǊƤΣ ƪ-9ƴ ¸ŀƪƤƴ YƻƳǒǳƭŀǊ ǾŜ 5ŜǎǘŜƪ ±ŜƪǘǀǊ aŀƪƛƴŜƭŜǊƛΣ ŘǸǒǸƪ ǀƴȅŀǊƎƤƭƤ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŀ ōŀȊƤ ǀǊƴŜƪƭŜǊŘƛǊΦ !ȅƴƤ ȊŀƳŀƴŘŀ ȅǸƪǎŜƪ ȅŀƴƭƤƭƤƐŀ ǎŀƘƛǇ ōƛǊ ŀƭƎƻǊƛǘƳŀ 

Lineer Regresyon, Lineer Diskriminant Analizi ve Lojistik Regresyon'dur. 

 

¸ǸƪǎŜƪ mƴȅŀǊƎƤȅƤ ŀȊŀƭǘƳŀƴƤƴ ȅƻƭƭŀǊƤΥ 

¸ǸƪǎŜƪ ȅŀƴƭƤƭƤƪ Ŝǎŀǎ ƻƭŀǊŀƪ œƻƪ ōŀǎƛǘ ōƛǊ ƳƻŘŜƭŘŜƴ ƪŀȅƴŀƪƭŀƴƤǊΦ ¸ǸƪǎŜƪ ȅŀƴƭƤƭƤƐƤ ŀȊŀƭǘƳŀƴƤƴ 

ōŀȊƤ ȅƻƭƭŀǊƤ ŀǒŀƐƤŘŀ ǾŜǊƛƭƳƛǒǘƛǊΥ 

¶ aƻŘŜƭ ȅŜǘŜǊǎƛȊ ǘŀƪƤƭŘƤƪœŀ ƎƛǊƛǒ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ŀǊǘƤǊƤƴΦ 

¶ 5ǸȊŜƴƭƛƭŜǒǘƛǊƳŜ ǘŜǊƛƳƛƴƛ ŀȊŀƭǘƤƴΦ 

¶ .ŀȊƤ ǇƻƭƛƴƻƳ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ŘŀƘƛƭ ŜǘƳŜƪ Ǝƛōƛ ŘŀƘŀ ƪŀǊƳŀǒƤƪ ƳƻŘŜƭƭŜǊ ƪǳƭƭŀƴƤƴΦ 

 

 

 

 



±ŀǊȅŀƴǎ IŀǘŀǎƤ Nedir? 

±ŀǊȅŀƴǎΣ ŦŀǊƪƭƤ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛ ƪǳƭƭŀƴƤƭƳƤǒǎŀ ǘŀƘƳƛƴŘŜƪƛ ǾŀǊȅŀǎȅƻƴ ƳƛƪǘŀǊƤƴƤ ōŜƭƛǊǘƛǊΦ .ŀǎƛǘ ōƛǊ 

ƛŦŀŘŜȅƭŜ ǾŀǊȅŀƴǎΣ ǊŀǎǘƎŜƭŜ ōƛǊ ŘŜƐƛǒƪŜƴƛƴ ōŜƪƭŜƴŜƴ ŘŜƐŜǊƛƴŘŜƴ ƴŜ ƪŀŘŀǊ ŦŀǊƪƭƤ ƻƭŘǳƐǳƴǳ 

ǎǀȅƭŜǊΦ TŘŜŀƭ ƻƭŀǊŀƪΣ ōƛǊ ƳƻŘŜƭ ōƛǊ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜƴ ŘƛƐŜǊƛƴŜ œƻƪ ŦŀȊƭŀ ŘŜƐƛǒƳŜƳŜƭƛŘƛǊΣ ōǳ 

Řŀ ŀƭƎƻǊƛǘƳŀƴƤƴ ƎƛǊŘƛƭŜǊ ǾŜ œƤƪǘƤ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ƎƛȊƭƛ ŜǒƭŜƳŜȅƛ ŀƴƭŀƳŀŘŀ ƛȅƛ ƻƭƳŀǎƤ 

ƎŜǊŜƪǘƛƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ ±ŀǊȅŀƴǎ ƘŀǘŀƭŀǊƤΣ ŘǸǒǸƪ ǾŀǊȅŀƴǎƭƤ ǾŜȅŀ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎƭƤŘƤǊΦ 

 

5ǸǒǸƪ ǾŀǊȅŀƴǎΣ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ ŘŜƐƛǒƛƪƭƛklerle hedef fonksiyonun tahmininde küçük bir 

ǾŀǊȅŀǎȅƻƴ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ !ȅƴƤ ȊŀƳŀƴŘŀΣ ¸ǸƪǎŜƪ ǾŀǊȅŀƴǎΣ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ 

ŘŜƐƛǒƛƪƭƛƪƭŜǊƭŜ ƘŜŘŜŦ Ŧƻƴƪǎƛȅƻƴǳƴ ǘŀƘƳƛƴƛƴŘŜ ōǸȅǸƪ ōƛǊ ǾŀǊȅŀǎȅƻƴ ƎǀǎǘŜǊƛǊΦ 

 

¸ǸƪǎŜƪ ǾŀǊȅŀƴǎ ƎǀǎǘŜǊŜƴ ōƛǊ ƳƻŘŜƭΣ œƻƪ ǒŜȅ ǀƐǊŜƴƛǊ ǾŜ ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛȅƭŜ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ 

gösterir ve görünmeyen veri kümesiyle iyi genelleme yapmaz. Sonuç olarak, böyle bir model, 

ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜ ƛȅƛ ǎƻƴǳœƭŀǊ ǾŜǊƛǊƪŜƴΣ ǘŜǎǘ ǾŜǊƛ ǎŜǘƛƴŘŜ ȅǸƪǎŜƪ Ƙŀǘŀ ƻǊŀƴƭŀǊƤ 

göstermektedir. 

 

Model, yüksek varyans ilŜ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ œƻƪ ŦŀȊƭŀ ǒŜȅ ǀƐǊŜƴŘƛƐƛƴŘŜƴΣ ƳƻŘŜƭƛƴ ŀǒƤǊƤ 

ǳȅǳƳǳƴŀ ȅƻƭ ŀœŀǊΦ ¸ǸƪǎŜƪ ǾŀǊȅŀƴǎŀ ǎŀƘƛǇ ōƛǊ ƳƻŘŜƭŘŜ ŀǒŀƐƤŘŀƪƛ ǇǊƻōƭŜƳƭŜǊ ǾŀǊŘƤǊΥ 

ƻ ¸ǸƪǎŜƪ ǾŀǊȅŀƴǎƭƤ ōƛǊ ƳƻŘŜƭ ŦŀȊƭŀ ǳȅŘǳǊƳŀȅŀ ȅƻƭ ŀœŀǊΦ 

ƻ aƻŘŜƭ ƪŀǊƳŀǒƤƪƭƤƐƤƴƤ ŀǊǘƤǊƤƴΦ 

 

DŜƴŜƭƭƛƪƭŜΣ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ŀƭƎƻǊƛǘƳŀƭŀǊΣ ƳƻŘŜƭŜ ǳȅƳŀ ƪƻƴǳǎǳƴŘŀ œƻƪ ŦŀȊƭŀ ŜǎƴŜƪƭƛƐŜ 

sahiptir ve yüksek varyansa sahiptir. 

 

 
 

5ǸǒǸƪ ǾŀǊȅŀƴǎŀ ǎŀƘƛǇ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŀ ōŀȊƤ ǀǊƴŜƪƭŜǊΣ [ƛƴŜŜǊ wŜƎǊŜǎȅƻƴΣ 

[ƻƧƛǎǘƛƪ wŜƎǊŜǎȅƻƴ ǾŜ [ƛƴŜŜǊ ŘƛǎƪǊƛƳƛƴŀƴǘ ŀƴŀƭƛȊƛŘƛǊΦ !ȅƴƤ ȊŀƳŀƴŘŀΣ yüksek varyansa sahip 

ŀƭƎƻǊƛǘƳŀƭŀǊ ƪŀǊŀǊ ŀƐŀŎƤΣ 5ŜǎǘŜƪ ±ŜƪǘǀǊ aŀƪƛƴŜǎƛ ǾŜ Y-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳƭŀǊŘƤǊΦ 

 

¸ǸƪǎŜƪ ±ŀǊȅŀƴǎƤ !ȊŀƭǘƳŀ ¸ƻƭƭŀǊƤΥ 

ƻ .ƛǊ ƳƻŘŜƭ ŀǒƤǊƤ ŘƻƴŀǘƤƭŘƤƐƤ ƛœƛƴ ƎƛǊƛǒ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ǾŜȅŀ ǇŀǊŀƳŜǘǊŜ ǎŀȅƤǎƤƴƤ ŀȊŀƭǘƤƭƤǊ. 

ƻ 4ƻƪ ƪŀǊƳŀǒƤƪ ōƛǊ ƳƻŘŜƭ ƪǳƭƭŀƴƤƭƳaz. 

ƻ 9ƐƛǘƛƳ ǾŜǊƛƭŜǊƛ ŀǊǘƤǊƤƭƤǊ. 

ƻ 5ǸȊŜƴƭŜƳŜ ǎǸǊŜǎƛ ŀǊǘƤǊƤƭƤǊ. 

 



Bias-±ŀǊȅŀƴŎŜϥƤƴ CŀǊƪƭƤ YƻƳōƛƴŀǎȅƻƴƭŀǊƤ 

!ǒŀƐƤŘŀƪƛ ŘƛȅŀƎǊŀƳŘŀ ƎǀǎǘŜǊƛƭŜƴ ŘǀǊǘ ƻƭŀǎƤ ȅŀƴƭƤƭƤƪ ǾŜ ǾŀǊȅŀƴǎ ƪƻƳōƛƴŀǎȅƻƴǳ ǾŀǊŘƤǊΥ 

 

 
 

 

1) 5ǸǒǸƪ {ŀǇƳŀΣ 5ǸǒǸƪ ±ŀǊȅŀƴǎΥ 5ǸǒǸƪ ǀƴȅŀǊƎƤ ǾŜ ŘǸǒǸƪ ǾŀǊȅŀƴǎƤƴ kombinasyonu, 

ƛŘŜŀƭ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛ ƎǀǎǘŜǊƛǊΦ !ƴŎŀƪ ǇǊŀǘƛƪǘŜ ƳǸƳƪǸƴ ŘŜƐƛƭΦ 

2) 5ǸǒǸƪ {ŀǇƳŀΣ ¸ǸƪǎŜƪ ±ŀǊȅŀƴǎΥ 5ǸǒǸƪ ǎŀǇƳŀ ǾŜ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎƭŀΣ ƳƻŘŜƭ ǘŀƘƳƛƴƭŜǊƛ 

ƻǊǘŀƭŀƳŀ ƻƭŀǊŀƪ ǘǳǘŀǊǎƤȊ ǾŜ ŘƻƐǊǳŘǳǊΦ .ǳ ŘǳǊǳƳΣ ƳƻŘŜƭ œƻƪ ǎŀȅƤŘŀ ǇŀǊŀƳŜǘǊŜ ƛƭŜ 

ǀƐǊŜƴŘƛƐƛƴŘŜ ƻǊǘŀȅŀ œƤƪŀǊ ǾŜ ōǳ ƴŜŘŜƴƭŜ ŀǒƤǊƤ ǳȅŘǳǊƳŀȅŀ ȅƻƭ ŀœŀǊΦ 

3) ¸ǸƪǎŜƪ {ŀǇƳŀΣ 5ǸǒǸƪ ±ŀǊȅŀƴǎΥ ¸ǸƪǎŜƪ ǎŀǇƳŀ ǾŜ ŘǸǒǸƪ ǾŀǊȅŀƴǎ ƛƭŜ ǘŀƘƳƛƴƭŜǊ 

ǘǳǘŀǊƭƤŘƤǊ ŀƴŎŀƪ ƻǊǘŀƭŀƳŀ ƻƭŀǊŀƪ ȅŀƴƭƤǒǘƤǊΦ .ǳ ŘǳǊǳƳΣ ōƛǊ ƳƻŘŜƭ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛ ƛƭŜ ƛȅƛ 

ǀƐǊŜƴƳŜŘƛƐƛƴŘŜ ǾŜȅŀ ǇŀǊŀƳŜǘǊŜƴƛƴ ōƛǊƪŀœ ǎŀȅƤǎƤƴƤ ƪǳƭƭŀƴŘƤƐƤƴŘŀ ƻǊǘŀȅŀ œƤƪŀǊΦ 

aƻŘŜƭŘŜ ȅŜǘŜǊǎƛȊ ǳȅǳƳ ǎƻǊǳƴƭŀǊƤƴŀ ȅƻƭ ŀœŀǊΦ 

4) ¸ǸƪǎŜƪ mƴȅŀǊƎƤΣ ¸ǸƪǎŜƪ ±ŀǊȅŀƴǎΥ ¸ǸƪǎŜƪ ȅŀƴƭƤƭƤƪ ǾŜ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎ ƛƭŜ ǘŀƘƳƛƴƭŜǊ 

ǘǳǘŀǊǎƤȊŘƤǊ ǾŜ ŀȅǊƤŎŀ ƻǊǘŀƭŀƳŀ ƻƭŀǊŀƪ ȅŀƴƭƤǒǘƤǊΦ 

 

 

 

 

 

 

 

 

 

 

 



Yüksek varyans veya Yüksek Sapma ƴŀǎƤƭ ōŜƭƛǊƭŜƴƛǊΚ 

aƻŘŜƭ ŀǒŀƐƤŘŀƪƛƭŜǊŜ ǎŀƘƛǇǎŜ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎ ǘŀƴƤƳƭŀƴŀōƛƭƛǊΥ 

 

 
 

¶ 5ǸǒǸƪ ŜƐƛǘƛƳ ƘŀǘŀǎƤ ǾŜ ȅǸƪǎŜƪ ǘŜǎǘ ƘŀǘŀǎƤΦ 

 

aƻŘŜƭ ŀǒŀƐƤŘŀƪƛƭŜǊŜ ǎŀƘƛǇǎŜ ¸ǸƪǎŜƪ {ŀǇƳŀ ōŜƭƛǊƭŜƴŜōƛƭƛǊΥ 

¶ ¸ǸƪǎŜƪ ŜƐƛǘƛƳ ƘŀǘŀǎƤ ǾŜ ǘŜǎǘ ƘŀǘŀǎƤ ƴŜǊŜŘŜȅǎŜ ŜƐƛǘƛƳ ƘŀǘŀǎƤƴŀ ōŜƴȊŜǊΦ 

 

ÖnyŀǊƎƤ-±ŀǊȅŀƴǎ ¢ŀƪŀǎƤ 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛƴƛ ƻƭǳǒǘǳǊǳǊƪŜƴΣ ƳƻŘŜƭŘŜ ƎŜǊŜƐƛƴŘŜƴ ŦŀȊƭŀ ǾŜ Ŝƪǎƛƪ ǳȅŘǳǊƳŀȅƤ 

ǀƴƭŜƳŜƪ ƛœƛƴ ȅŀƴƭƤƭƤƪ ǾŜ ǾŀǊȅŀƴǎŀ Řƛƪƪŀǘ ŜǘƳŜƪ ƎŜǊœŜƪǘŜƴ ǀƴŜƳƭƛŘƛǊΦ aƻŘŜƭΣ ŘŀƘŀ ŀȊ 

ǇŀǊŀƳŜǘǊŜ ƛƭŜ œƻƪ ōŀǎƛǘǎŜΣ ŘǸǒǸƪ ǾŀǊȅŀƴǎŀ ǾŜ ȅǸƪǎŜƪ ȅŀƴƭƤƭƤƐŀ ǎŀƘƛǇ ƻƭabilir. Oysa model çok 

ǎŀȅƤŘŀ ǇŀǊŀƳŜǘǊŜȅŜ ǎŀƘƛǇǎŜΣ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎŀ ǾŜ ŘǸǒǸƪ ǎŀǇƳŀȅŀ ǎŀƘƛǇ ƻƭŀŎŀƪǘƤǊΦ .ǳ ƴŜŘŜƴƭŜΣ 

ǀƴȅŀǊƎƤ ǾŜ ǾŀǊȅŀƴǎ ƘŀǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀ ōƛǊ ŘŜƴƎŜ ƪǳǊƳŀƪ ƎŜǊŜƪƛǊ ǾŜ ǀƴȅŀǊƎƤ ƘŀǘŀǎƤ ƛƭŜ ǾŀǊȅŀƴǎ 

ƘŀǘŀǎƤ ŀǊŀǎƤƴŘŀƪƛ ōǳ ŘŜƴƎŜΣ .ƛŀǎ-Variance trade-off olarak bilinir. 

 
 

 



aƻŘŜƭƛƴ ŘƻƐǊǳ ōƛǊ ǒŜƪƛƭŘŜ ǘŀƘƳƛƴ ŜŘƛƭƳŜǎƛ ƛœƛƴΣ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴ ŘǸǒǸƪ ōƛǊ ǾŀǊȅŀƴǎŀ ǾŜ ŘǸǒǸƪ 

ǎŀǇƳŀȅŀ ƛƘǘƛȅŀŎƤ ǾŀǊŘƤǊΦ !ƴŎŀƪ ōǳ ƳǸƳƪǸƴ ŘŜƐƛƭŘƛǊ œǸƴƪǸ ȅŀƴƭƤƭƤƪ ǾŜ ǾŀǊȅŀƴǎ ōƛǊōƛǊƛȅƭŜ 

ƛƭƛǒƪƛƭƛŘƛǊΥ 

¶ ±ŀǊȅŀƴǎƤ ŀȊŀƭǘƤǊǎŀƪ ǎŀǇƳŀȅƤ ŀǊǘǘƤǊƤǊΦ 

¶ SapmayƤ ŀȊŀƭǘƤǊǎŀƪΣ ǾŀǊȅŀƴǎƤ ŀǊǘƤǊŀŎŀƪǘƤǊΦ 

 

mƴȅŀǊƎƤ-±ŀǊȅŀƴǎ ŘŜƐƛǒ ǘƻƪǳǒǳΣ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜŘŜ ƳŜǊƪŜȊƛ ōƛǊ ƪƻƴǳŘǳǊΦ TŘŜŀƭ ƻƭŀǊŀƪΣ 

ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴŘŜƪƛ ŘǸȊŜƴƭƛƭƛƪƭŜǊƛ ŘƻƐǊǳ ōƛǊ ǒŜƪƛƭŘŜ ȅŀƪŀƭŀȅŀƴ ǾŜ ŀȅƴƤ ŀƴŘŀ ƎǀǊǸƴƳŜȅŜƴ ǾŜǊƛ 

kümesiyle genelleme yapan bir modele ihtƛȅŀŎƤƳƤȊ ǾŀǊΦ bŜ ȅŀȊƤƪ ƪƛΣ ōǳƴǳ ŀȅƴƤ ŀƴŘŀ ȅŀǇƳŀƪ 

ƳǸƳƪǸƴ ŘŜƐƛƭΦ 4ǸƴƪǸ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎƭƤ ōƛǊ ŀƭƎƻǊƛǘƳŀΣ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛȅƭŜ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ 

ƎǀǎǘŜǊŜōƛƭƛǊΣ ŀƴŎŀƪ ƎǸǊǸƭǘǸƭǸ ǾŜǊƛƭŜǊŜ ŦŀȊƭŀ ǳȅŘǳǊƳŀȅŀ ȅƻƭ ŀœŀōƛƭƛǊΦ hȅǎŀΣ ȅǸƪǎŜƪ ȅŀƴƭƤƭƤƪ 

ŀƭƎƻǊƛǘƳŀǎƤΣ ǾŜǊƛƭŜǊŘŜƪƛ ǀƴŜƳƭi düzenlilikleri bile yakalayamayan çok daha basit bir model 

ǸǊŜǘƛǊΦ .ǳ ƴŜŘŜƴƭŜΣ ƻǇǘƛƳŀƭ ōƛǊ ƳƻŘŜƭ ȅŀǇƳŀƪ ƛœƛƴ ǀƴȅŀǊƎƤ ǾŜ ǾŀǊȅŀƴǎ ŀǊŀǎƤƴŘŀ ǘŀǘƭƤ ōƛǊ ƴƻƪǘŀ 

ōǳƭƳŀƳƤȊ ƎŜǊŜƪƛȅƻǊΦ 

 

.ǳ ƴŜŘŜƴƭŜΣ 9ƐƛƭƛƳ-±ŀǊƛȅŀƴǎ ǘŀƪŀǎƤΣ ǎŀǇƳŀ ǾŜ ǾŀǊȅŀƴǎ ƘŀǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀ ōƛǊ ŘŜƴƎŜ kurmak için 

ǘŀǘƭƤ ƴƻƪǘŀȅƤ ōǳƭƳŀƪƭŀ ƛƭƎƛƭƛŘƛǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. YǸƳŜƭŜƳŜ ό/ƭǳǎǘŜǊƛƴƎύ 
 

Verilerin ȅŀƪƤƴƭƤƪΣ ǳȊŀƪƭƤƪΣ ōŜƴȊŜǊƭƛƪ Ǝƛōƛ ǀƭœǸǘƭŜǊŜ ƎǀǊŜ ŀƴŀƭƛȊ ŜŘƛƭŜǊŜƪ ǎƤƴƤŦƭŀǊŀ ŀȅǊƤƭƳŀǎƤƴŀ 

kümeleme denir. YǸƳŜƭŜƳŜΣ ŘŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜƴƛƴ ōƛǊ ȅǀƴǘŜƳƛŘƛǊ ǾŜ birçok alanda 

ƪǳƭƭŀƴƤƭŀƴ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǾŜǊƛ ŀƴŀƭƛȊƛ ƛœƛƴ ȅŀȅƎƤƴ ōƛǊ ǘŜƪƴƛƪǘƛǊ. 5ŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜΣ ǾŜǊƛ ƪǸƳŜǎƛ 

ƛƭŜ œƤƪǘƤƭŀǊƤƴ ƻƭƳŀŘƤƐƤ ōƛǊ ǀƐǊŜƴƳŜ ƳŜǘƻŘǳŘǳǊΦ ±ŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ǾŜǊƛƭŜǊƛ ȅƻǊǳƳƭŀȅŀǊŀƪ ƻǊǘŀƪ 

ƴƻƪǘŀƭŀǊƤ ōǳƭƳŀƪ ǾŜ ōǳƴƭŀǊƤ ƪǸƳŜƭŜǒǘƛǊƳŜ ƛǒƭŜƳƛ ȅŀǇƤƭŀǊŀƪ ŀƴƭŀƳƭƤ ōƛǊ ǾŜǊƛ ŜƭŘŜ ŜŘŜōƛƭƳŜƪǘƛǊΦ 

{ƛǎǘŜƳΣ ǀƐǊŜǘŜƴ ƻƭƳŀŘŀƴ ǀƐǊŜƴƳŜȅŜ œŀƭƤǒƤǊΦ IŀƳ ǾŜǊƛƭŜǊƛ ƻǊƎŀƴƛȊŜ  ǾŜǊƛƭŜǊŜ ŘǀƴǸǒǘǸǊŜƴ ōƛǊ 

ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ǘǸǊǸŘǸǊΦ 

 

5ŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜŘŜ ǎŀŘŜŎŜ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀƳƤǒ ǾŜǊƛƭŜǊ ǾŀǊŘƤǊ bu verilerden sonuçlar 

œƤƪŀǊƤƭƳŀȅŀ œŀƭƤǒƤƭƤǊΦ ±ŜǊƛȅƛ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊŜ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ƪǸƳŜƭŜȅŜǊŜƪ œŜǒƛǘƭƛ 

ƳƻŘŜƭƭŜǊΣ ȅŀǇƤƭŀǊ ƻƭǳǒǘǳǊulur. 

 

mǊƴŜƐƛƴΣ ōƛǊ ŀƭƤǒǾŜǊƛǒ ǎƛǘŜǎƛƴŘŜ ŀƭƤƴŀƴ ōƛǊ ǸǊǸƴǸƴ ȅŀƴƤƴŘŀ ƪǳƭƭŀƴƤŎƤƭŀǊƤƴ ŀƭŀōƛƭŜŎŜƐƛ ŘƛƐŜǊ 

ürünlerin tavsiye olarak belirlenmesi. Ya da biǊ ƘƛȊƳŜǘ ǎŀǘƤƴ ŀƭŘƤƐƤƴŘŀΣ ƻ ƘƛȊƳŜǘƭŜ ŜǘƪƛƭŜǒƛƳƭƛ 

ŘƛƐŜǊ ƘƛȊƳŜǘƭŜǊƛƴ ƳǸǒǘŜǊƛƴƛƴ ƛƭƎƛ ŀƭŀƴƤƴŀ ƎƛǊƳŜǎƛΦ  

 

 
Kümeleme       {ƤƴƤŦƭŀƴŘƤǊƳŀ 

 

YǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ōƛƭŜǒŜƴƭŜǊƛ ƪŜƴŘƛ ŀǊŀƭŀǊƤƴŘŀ benzerliklerinden 

ƎǊǳǇƭŀƳŀȅŀ œŀƭƤǒƤǊΦ Burada kaç gruǇ ƻƭŀŎŀƐƤ ǾŜȅŀ  Ŝƴ ǳȅƎǳƴ ƪǸƳŜ ǎŀȅƤǎƤƴƤ ŀƭƎƻǊƛǘƳŀƴƤƴ 

kendisi belirler.  

 

Örnek: .ƛǊ ǎŀƴŘƤƪ Řƻƭǳǎǳ ƳŜȅǾŜ ƛœŜǊƛǎƛƴŘŜƴ ōƛǊ ǘŀƴŜ ŜƭƳŀȅƤ ōŜƭƛǊƭŜǎƛƴΦ !ǊŘƤƴŘŀƴ ǘǸƳ ŜƭƳŀƭŀǊƤ 

ōǳƭŀƴ ōƛǊ ǎŜƴŀǊȅƻ ǎƛȊŎŜ ƴŀǎƤƭ ƻƭƳŀƭƤŘƤǊΚ 9ƴ ǎƻƴǳƴŘŀ ǎŀƴŘƤƪǘŀ ōƛǊ ǘŀƴŜ ŜƭƳŀ ƪŀƭƳŀƳŀǎƤ 

ȅŀȊŘƤƐƤƴ ǎŜƴǊŀȅƻƴǳƴ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛ ǎŀƐƭŀƴƳƤǒ ƻƭǳǊΦ tŜǊŦƻǊƳŀƴǎ ŀǊǘƳƤǒΣ ŘŜƴŜȅƛƳ ƪŀȊŀƴƳƤǒ 

olur. 

 

AƭƤǒǾŜǊƛǒ ȅŀǇƤƭŀƴ ōƛǊ ƳŀǊƪeǘǘŜ ƪŀǎƛȅŜǊƛƴ ōƛǊ Ǌƻōƻǘ ƻƭŘǳƐǳƴ ŘǸǒǸƴǸƴ ǾŜ ǘǸƳ ǸǊǸƴƭŜǊ ōƛǊōƛǊƛƴŜ 

ƪŀǊƤǒƳƤǒ ƻƭǎǳƴΦ 9ƭƳŀ ōǳƭǳǇΣ ƻƴǳ ǘŀƴƤȅƤǇ ŘƛƐŜǊ ŜƭŜƳŀƴƭŀǊƤ ȅƤƐƤƴ ƛœŜǊƛǎƛƴŘŜ ǘƻǇƭŀŘƐƤƴƤ ŘǸǒǸƴǸƴΦ 

{ŜœƳŜ ƛǒƭŜƳƛ ŘŜǾŀƳ ŜŘŜǊƪŜƴ ȅŜǘŜƴŜƪ ƪŀȊŀƴŀǊŀƪ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ŀǘƤǊŀōƛƭƛǊΤ ƘŀǘŀƭƤ ǎŜœǘƛƐƛ 



ǸǊǸƴƭŜǊ ǾŀǊ ƛǎŜ ŀȅƤƪƭŀȅŀōƛƭƛǊΦ .ǀȅƭŜŎŜ ǸǊǸƴƭŜǊƛƴ ōƛǊōƛǊƭŜǊƛƴŜ ōŜƴȊŜƳŜ ȅŀƪƤƴƭƤƐƤ ǳȊŀƪƭŀǒŀǊŀƪΣ 

ŀȅǊƤƳ ȅŀǇƳŀ ȅŜǘŜƴŜƐƛ ŀǊǘƤǊƤƭƳƤǒ ƻƭǳǊΦ .ǀȅƭŜŎŜ ǎƤƴƤƭŀƴŘƤǊƳŀ Řŀ ȅŀǇƤƭƳƤǒ ƻƭǳǊΦ  

 

9ƭƳŀƭŀǊ Řŀ ƪŜƴŘƛ ŀǊŀƭŀǊƤƴŘŀ ƪǸƳŜƭŜƳŜ ȅŀǇƤƭŀōƛƭƛǊ ƳƛΚ  !ȅƴƤ ǘƛǇǘŜ ǾŜǊƛƭŜǊƛƴ ŘŜƐƛǒƛƪ 

ǎŜƎƳŜƴǘƭŜǊŜ ōǀƭǸƴƳǸǒ ƘŀƭƛŘƛǊΦ  Elinde örnekler var ama hangi  ǾŜȅŀ ƪŀœ ǎƤƴƤŦŀ ŀƛǘ ƻƭŘǳƐǳƴǳ 

bilmiyor.  {ƤƴƤŦƭŀǊƤόƪǸƳŜƭŜǊƛύ ƪŜƴŘƛǎƛ ƛƴǒŀŀ ŜŘƛȅƻǊ. mǊƴŜƐƛƴ ŜƭƛƳƛȊŘŜ ǎŀŘŜŎŜ ŘƻƳŀǘŜǎƭŜǊ ǾŀǊǎŀ, 

vŜ ōǳƴƭŀǊƤ ƪŀƭƛǘŜƭŜǊƛƴŜ ƎǀǊŜ ŀȅƤǊƤƭƤǊǎŀ ōǳ ƪǸƳŜƭŜƳŜ ƛǒƭŜƳƛŘƛǊΦ 

 

KüƳŜƭŜƳŜƴƛƴ ǳȅƎǳƭŀƳŀ ŀƭŀƴƭŀǊƤΥ 

¢ƤǇΩŘŀ ŜƭŘŜ ŜŘƛƭŜƴ Ǝörüntülemeler ǸȊŜǊƛƴŘŜƪƛ ŦŀǊƪƭƤƭŀǊƤ ŀƴŀƭƛȊ ŜŘilerek ŘŜƐƛǒƛƪ ƴƛǘŜƭƛƪƭŜǊ 

œƤƪŀǊǘƤƭŀōƛƭƛǊ. 

 

Suç Yerlerinin Belirlenmesi: .ƛǊ ǒŜƘƛǊŘŜƪƛ ōŜƭƛǊƭƛ ōǀƭƎŜƭŜǊŘŜ ƳŜǾŎǳǘ ƻƭŀƴ ǎǳœƭŀǊƭŀ ƛƭƎƛƭƛ ǾŜǊƛƭŜǊΣ 

ǎǳœ ƪŀǘŜƎƻǊƛǎƛΣ ǎǳœ ŀƭŀƴƤ ǾŜ ƛƪƛǎƛ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛΣ ōƛǊ ǒŜƘƛǊŘŜƪƛ ȅŀ Řŀ ōǀƭƎŜŘŜƪƛ ǎǳœŀ ŜƐƛƭƛƳƭƛ 

ŀƭŀƴƭŀǊŀ ƛƭƛǒƪƛƴ ƪŀƭƛǘŜli bilgiler verebilir. 

 

Oyuncu istatistiklerini analiz etmek: hȅǳƴŎǳ ƛǎǘŀǘƛǎǘƛƪƭŜǊƛƴƛ ŀƴŀƭƛȊ ŜǘƳŜƪΣ ǎǇƻǊ ŘǸƴȅŀǎƤƴƤƴ ƘŜǊ 

ȊŀƳŀƴ ƪǊƛǘƛƪ ōƛǊ ǳƴǎǳǊǳ ƻƭƳǳǒǘǳǊ ǾŜ ŀǊǘŀƴ ǊŜƪŀōŜǘƭŜ ōƛǊƭƛƪǘŜΣ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜƴƛƴ ōǳǊŀŘŀ 

ƻȅƴŀȅŀŎŀƐƤ ƪǊƛǘƛƪ ōƛǊ Ǌƻƭ ǾŀǊŘƤǊΦ 

 

4ŀƐǊƤ YŀȅŘƤ 5Ŝtay Analizi: .ƛǊ œŀƐǊƤ ŘŜǘŀȅ ƪŀȅŘƤ ό/5wύΣ ǘŜƭŜƪƻƳ ǒƛǊƪŜǘƭŜǊƛ ǘŀǊŀŦƤƴŘŀƴ ōƛǊ 

ƳǸǒǘŜǊƛƴƛƴ ŀǊŀƳŀǎƤΣ {a{ ǾŜ ƛƴǘŜǊƴŜǘ ŜǘƪƛƴƭƛƐƛ ǎƤǊŀǎƤƴŘŀ ŜƭŘŜ ŜŘƛƭŜƴ ōƛƭƎƛƭŜǊŘƛǊΦ .ǳ ōƛƭƎƛƭŜǊΣ 

ƳǸǒǘŜǊƛ ŘŜƳƻƎǊŀŦƛǎƛȅƭŜ ōƛǊƭƛƪǘŜ ƪǳƭƭŀƴƤƭŘƤƐƤƴŘŀΣ ƳǸǒǘŜǊƛƴƛƴ ƛƘǘƛȅŀœƭŀǊƤ ƘŀƪƪƤƴŘŀ ŘŀƘŀ fazla 

ōƛƭƎƛ ǎŀƐƭŀǊΦ 

 

aǸǒǘŜǊƛ {ŜƎƳŜƴǘŀǎȅƻƴǳ: 

Collaborative Filtering: 5ŀǾǊŀƴƤǒƭŀǊƤ ōƛǊōƛǊƛƴŜ ōŜƴȊŜȅŜƴ ƛƴǎŀƴƭŀǊƤƴ ȅŀǇǘƤƪƭŀǊƤƴŀ bakƤƭarak 

ƪǸƳŜŘŜƪƛ ōƛǊƛƴƛƴ ƴŜ ȅŀǇŀŎŀƐƤƴƤ ƪŜǎǘƛǊƳŜƪ. 

¢ŜƘŘƛǘ ǾŜ {ŀƘǘŜƪŀǊƭƤƪ ¸ŀƪŀƭŀƳŀΥ {ƤƴƤŦƭŀƴŘƤǊƳŀŘŀ ǘŜƘŘƛǘƭŜǊƛƴ ǀȊŜƭƭƛƪƭŜǊƛ ƳŀƪƛƴŜȅŜ ǀƐǊŜǘƛƭƛǊΦ 

YǸƳŜƭŜƳŜŘŜ ƛǎŜ ƪǸƳŜƭŜǊƛƴ ŘƤǒƤƴŘŀ ƪŀƭŀƴ Σ ƘŜǊƘŀƴƎƛ ōƛǊ ƪǸƳŜȅŜ ƎƛǊƳŜȅŜƴ ǀǊƴŜƪ ōƛǊ ǘŜƘŘƛǘ 

ǳƴǎǳǊǳ ƻƭŀǊŀƪ ǘŀƴƤƳƭŀƴŀōƛƭƛǊΦ 

9ƪǎƛƪ ±ŜǊƛƭŜǊƛƴ ¢ŀƴƤƳƭŀƴƳŀǎƤΥ mǊƴŜƐƛƴ ōƛǊƛƴƛƴ Ƴŀŀǒ ōƛƭƎƛǎƛ ŜƪǎƛƪǎŜ ǎŜƎƳŜƴǘǘŜ benzer ƪƛǒƛƭŜǊƛƴ 

Ƴŀŀǒ ƻǊǘŀƭŀƳŀǎƤƴŀ ƎǀǊŜ ōƛǊ Ƴŀŀǒ ƘŜǎŀǇƭŀƴŀōƛƭƛǊΦ 

 

Pazar Segmentasyonu: 

5ŀǾǊŀƴƤǒǎŀƭ {ŜƎƳŜƴǘŀǎȅƻƴΥ mǊƴŜƐƛƴ ǸŎǊŜǘǎƛȊ ǳȅƎǳƭŀƳŀƭŀǊƤ ȅǸƪƭŜyenler neyi seçiyiorlar? 

5ŜƳƻƎǊŀŦƛƪ {ŜƎƳŜƴǘŀǎȅƻƴΥ aǸǒǘŜǊƛƭŜǊƛƴ ȅŀǒƤΣ ŎƛƴǎƛȅŜǘƛΣ ŜƐƛǘƛƳ ŘǸȊŜȅƛ ƛƭŜ ŘŀǾǊŀƴƤǒƭŀǊƤƴƤƴ 

entegre edilmesi. 

Psikolojik {ŜƎƳŜƴǘŀǎȅƻƴΥ aǸǒǘŜǊƛƭŜǊƛƴ Ƙŀȅŀƭ-ōŜƪƭŜƴǘƛƭŜǊƛƴŜ ƎǀǊŜ  ŦŀǊƪƭƤ ǸǊǸƴƭŜǊ ǎǳƴǳƭŀōƛƭƛǊΦ 

/ƻƐǊŀŦƛ {ŜƎƳŜƴǘŀǎȅƻƴΥ «ƭƪŜƭŜǊŜ ǒŜƘƛǊƭŜǊŜ ƎǀǊŜ ǾǎΦ 

 



YǸƳŜƭŜƳŜ 4ŜǒƛǘƭŜǊƛ: 

¶ IƛȅŜǊŀǊǒƛƪ YǸƳŜƭŜƳŜ 

¶ DǸǊǸƭǘǸƭǸ ¦ȅƎǳƭŀƳŀƭŀǊƤƴ ¸ƻƐǳƴƭǳƐŀ 5ŀȅŀƭƤ YƻƴǳƳǎŀƭ YǸƳŜƭŜƴƳŜǎƛ ό5.{/!bύ 

(DBSCAN) 

¶ K-means Kümeleme 

¶ !ƐƤǊƭƤƪ hǊǘŀƭŀƳŀ YŀȅŘƤǊƳŀ YǸƳŜƭŜƳŜǎƛ 

¶ Dŀǳǎǎ YŀǊƤǒƤƳ aƻŘŜƭƭŜǊƛ όDaaύ ƪǳƭƭŀƴŀǊŀƪ .ŜƪƭŜnti-Maksimizasyon (EM) Kümeleme 

 

!ƐƤǊƭƤƪ hǊǘŀƭŀƳŀ YŀȅŘƤǊƳŀ YǸƳŜƭŜƳŜǎƛΥ 

hǊǘŀƭŀƳŀ ƪŀȅŘƤǊƳŀ ƪǸƳŜƭŜƳŜΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ ȅƻƐǳƴ ŀƭŀƴƭŀǊƤƴƤ ōǳƭƳŀȅŀ œŀƭƤǒŀƴ ƪŀȅŀƴ 

ǇŜƴŎŜǊŜ ǘŀōŀƴƭƤ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ /ŜƴǘǊƻƛŘ ǘŀōŀƴƭƤ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΣ ȅŀƴƛ ŀƳŀŎƤƴ ƘŜǊ ōƛǊ 

ƎǊǳōǳƴ κ ǎƤƴƤŦƤƴ ƳŜǊƪŜȊ ƴƻƪǘŀƭŀǊƤƴƤ ōǳƭƳŀƪǘƤǊΣ ōǳ Řŀ ƪŀȅŀƴ ǇŜƴŎŜǊŜ ƛœƛƴŘŜƪƛ ƴƻƪǘŀƭŀǊƤƴ 

ƻǊǘŀƭŀƳŀǎƤ ƻƭŀŎŀƪ ƳŜǊƪŜȊ ƴƻƪǘŀƭŀǊƤ ƛœƛƴ ŀŘŀȅƭŀǊƤ ƎǸƴŎŜƭƭŜȅŜǊŜƪ œŀƭƤǒƤǊΦ .ǳ ŀŘŀȅ pencereler 

ŘŀƘŀ ǎƻƴǊŀΣ ƴŜǊŜŘŜȅǎŜ ƪƻǇȅŀƭŀǊƤ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƳŀƪ ƛœƛƴ ōƛǊ ƛǒƭŜƳ ǎƻƴǊŀǎƤ ŀǒŀƳŀǎƤƴŘŀ 

ŦƛƭǘǊŜƭŜƴƛǊ ǾŜ ƴƛƘŀƛ ƳŜǊƪŜȊ ƴƻƪǘŀƭŀǊƤ ǾŜ ōǳƴƭŀǊŀ ƪŀǊǒƤƭƤƪ ƎŜƭŜƴ ƎǊǳǇƭŀǊƤ ƻƭǳǒǘǳǊǳǊΦ 

 

{ǸǊƎǸƭǸ ǇŜƴŎŜǊŜƭŜǊƛƴ ǘǸƳǸ ƛƭŜ ǳœǘŀƴ ǳŎŀ ǘǸƳ ǎǸǊŜŎƛƴ ōƛǊ ǀǊƴŜƐƛ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ IŜǊ 

ǎƛȅŀƘ ƴƻƪǘŀΣ ƪŀȅŀƴ ōƛǊ ǇŜƴŎŜǊŜƴƛƴ ƳŜǊƪŜȊƛƴƛ ǘŜƳǎƛƭ ŜŘŜǊ ǾŜ ƘŜǊ ƎǊƛ ƴƻƪǘŀ ōƛǊ ǾŜǊƛ ƴƻƪǘŀǎƤŘƤǊΦ 

{ƤƴŀǾ ǎƻǊǳǎǳΥ 9ƴ ǎƻƴ ŀƐƤǊƭƤƪ ƻǊǘŀƭŀƳŀ ōǳǊŀǎƤŘƤǊ ŘŜƴƳŜǎƛ ƛœƛƴ ƴŀǎƤƭ ōƛǊ ǎŜƴŀǊȅƻ ƘŀȊƤǊƭŀƴƳŀƭƤΚ 

 

 
 

 

1) Ortalama-ƪŀȅƳŀȅƤ ŀœƤƪƭŀƳŀƪ ƛœƛƴΣ ȅǳƪŀǊƤŘŀƪƛ ǊŜǎƛƳŘŜ ƻƭŘǳƐǳ Ǝƛōƛ ƛƪƛ ōƻȅǳǘƭǳ ǳȊŀȅŘŀ 

ōƛǊ ŘƛȊƛ ƴƻƪǘŀȅƤ ŜƭŜ ŀƭŀŎŀƐƤȊΦ .ƛǊ / ƴƻƪǘŀǎƤƴŘŀ ƻǊǘŀƭŀƴƳƤǒ όǊŀǎǘƎŜƭŜ ǎŜœƛƭƳƛǒύ ǾŜ 

œŜƪƛǊŘŜƪ ƻƭŀǊŀƪ Ǌ ȅŀǊƤœŀǇƤƴŀ ǎŀƘƛǇ ŘŀƛǊŜǎŜƭ ōƛǊ ƪŀȅŀƴ ǇŜƴŎŜǊŜ ƛƭŜ ōŀǒƭƤȅƻǊǳȊΦ hǊǘŀƭŀƳŀ 

ƪŀȅƳŀΣ ōǳ œŜƪƛǊŘŜƐƛ ȅŀƪƤƴǎŀƳŀȅŀ ƪŀŘŀǊ ƘŜǊ ŀŘƤƳŘŀ yinelemeli olarak daha yüksek 

ȅƻƐǳƴƭǳƪƭǳ ōƛǊ ōǀƭƎŜȅŜ ƪŀȅŘƤǊƳŀȅƤ ƛœŜǊŜƴ ōƛǊ ǘŜǇŜ ǘƤǊƳŀƴƳŀ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ 

 

2) IŜǊ ȅƛƴŜƭŜƳŜŘŜΣ ƪŀȅŀƴ ǇŜƴŎŜǊŜΣ ƳŜǊƪŜȊ ƴƻƪǘŀǎƤ ǇŜƴŎŜǊŜ ƛœƛƴŘŜƪƛ ƴƻƪǘŀƭŀǊƤƴ 

ƻǊǘŀƭŀƳŀǎƤƴŀ ƪŀȅŘƤǊƤƭŀǊŀƪ όŘƻƭŀȅƤǎƤȅƭŀ ŀŘƤύ ŘŀƘŀ ȅǸƪǎŜƪ ȅƻƐǳƴƭǳƪƭǳ ōǀƭƎŜƭŜǊe 

ƪŀȅŘƤǊƤƭƤǊΦ {ǸǊƎǸƭǸ ǇŜƴŎŜǊŜ ƛœƛƴŘŜƪƛ ȅƻƐǳƴƭǳƪΣ ƛœƛƴŘŜƪƛ ƴƻƪǘŀƭŀǊƤƴ ǎŀȅƤǎƤ ƛƭŜ ƻǊŀƴǘƤƭƤŘƤǊΦ 



5ƻƐŀƭ ƻƭŀǊŀƪΣ ǇŜƴŎŜǊŜŘŜƪƛ ƴƻƪǘŀƭŀǊƤƴ ƻǊǘŀƭŀƳŀǎƤƴŀ ƎŜœŜǊŜƪΣ ȅŀǾŀǒ ȅŀǾŀǒ ŘŀƘŀ ȅǸƪǎŜƪ 

ƴƻƪǘŀ ȅƻƐǳƴƭǳƐǳƴŀ ǎŀƘƛǇ ŀƭŀƴƭŀǊŀ ŘƻƐǊǳ ƘŀǊŜƪŜǘ ŜŘŜŎŜƪǘƛǊΦ 

 

3) .ƛǊ ƪŀȅƳŀƴƤƴ œŜƪƛǊŘŜƪ ƛœƛƴŘŜ ŘŀƘŀ ŦŀȊƭŀ ƴƻƪǘŀȅƤ ōŀǊƤƴŘƤǊŀōƛƭŜŎŜƐƛ ōƛǊ ȅǀƴ ƻƭƳŀȅŀƴŀ 

ƪŀŘŀǊ ƻǊǘŀƭŀƳŀȅŀ ƎǀǊŜ ƪŀȅŀƴ ǇŜƴŎŜǊŜȅƛ ƪŀȅŘƤǊƳŀȅŀ ŘŜǾŀƳ ŜŘƛȅƻǊǳȊΦ ¸ǳƪŀǊƤŘŀƪƛ 

ƎǊŀŦƛƐŜ ōŀƪƤƴΤ !ǊǘƤƪ ȅƻƐǳƴƭǳƐǳ ŀǊǘƤǊƳŀȅŀƴŀ ƪŀŘŀǊ όȅŀƴƛ ǇŜƴŎŜǊŜŘŜƪƛ ƴƻƪǘŀ ǎŀȅƤǎƤύ 

daireyi hareket ettirmeye devam ediyoruz. 

 

4) мϥŘŜƴ оϥŜ ƪŀŘŀǊ ƻƭŀƴ ōǳ ŀŘƤƳ ǎǸǊŜŎƛΣ ǘǸƳ ƴƻƪǘŀƭŀǊ ōƛǊ ǇŜƴŎŜǊŜƴƛƴ ƛœƛƴŘŜ ƪŀƭŀƴŀ ƪŀŘŀǊ 

ōƛǊœƻƪ ǎǸǊƎǸƭǸ ǇŜƴŎŜǊŜŘŜ ȅŀǇƤƭƤǊΦ .ƛǊŘŜƴ œƻƪ ǎǸǊƎǸƭǸ ǇŜƴŎŜǊŜ ǀǊǘǸǒǘǸƐǸƴŘŜΣ Ŝƴ œƻƪ 

ƴƻƪǘŀȅƤ ƛœŜǊŜƴ ǇŜƴŎŜǊŜ ƪƻǊǳƴǳǊΦ ±ŜǊƛ ƴƻƪǘŀƭŀǊƤ ŘŀƘŀ ǎƻƴǊŀ ōǳƭǳƴŘǳƪƭŀǊƤ ƪŀȅŀƴ 

pencereye göre kümelenir. 

 

DǸǊǸƭǘǸƭǸ ¦ȅƎǳƭŀƳŀƭŀǊƤƴ ¸ƻƐǳƴƭǳƐŀ 5ŀȅŀƭƤ YƻƴǳƳǎŀƭ YǸƳŜƭŜƴƳŜǎƛ ό5.{/!bύ: 

DBSCAN, ortalama kaymaya ekseninde,  benzer ve ȅƻƐǳƴƭǳƪlu bölgeleri kümeleyen bir 

ŀƭƎƻǊƛǘƳŀŘƤǊΣ ŀƴŎŀƪ ōƛǊƪŀœ ǀƴŜƳƭƛ ŀǾŀƴǘŀƧƤ ǾŀǊŘƤǊΦ  aƛƴƛƳǳƳ ōǀƭƎŜ ǎŀȅƤǎƤƴŘŀ ǾŜ ǳȊŀƪƭƤƪǘŀ 

ƳŀƪǎƛƳǳƳ ȅƻƐǳƴƭǳƪ ōǀƭƎŜǎƛ ƻƭǳǒǘǳǊǳƭƳŀǎƤ ƘŜŘŜŦƭŜƴƛǊΦ  

 

 

 

 
 

 

¶ 5.{/!bΣ ƪŜȅŦƛ ōƛǊ ōŀǒƭŀƴƎƤœ ǾŜǊƛ ƴƻƪǘŀǎƤȅƭŀ ōŀǒƭŀǊΦ .ǳ ƴƻƪǘŀƴƤƴ ƪƻƳǒǳƭǳƐǳ ōƛǊ ŜǇǎƛƭƻƴ 

ʶ ǳȊŀƪƭƤƐƤ ƪǳƭƭŀƴƤƭŀǊŀƪ œƤƪŀǊƤƭƤǊ όʶ ƳŜǎŀŦŜǎƛ ƛœƛƴŘŜƪƛ ǘǸƳ ƴƻƪǘŀƭŀǊ ƪƻƳǒǳƭǳƪ 

ƴƻƪǘŀƭŀǊƤŘƤǊύΦ  

¶ .ǳ ƳŀƘŀƭƭŜ ƛœƛƴŘŜ ȅŜǘŜǊƭƛ ǎŀȅƤŘŀ ƴƻƪǘŀ όƳƛƴtƻƛƴǘǎϥŜ ƎǀǊŜύ ǾŀǊǎŀΣ ƪǸƳŜƭŜƳŜ ƛǒƭŜƳƛ 

ōŀǒƭŀǊ ǾŜ ƳŜǾŎǳǘ ǾŜǊƛ ƴƻƪǘŀǎƤ ȅŜƴƛ ƪǸƳŜŘŜƪƛ ƛƭƪ ƴƻƪǘŀ ƻƭǳǊΦ !ƪǎƛ ǘŀƪŘƛǊŘŜΣ ƴƻƪǘŀ 

gürültü olarak etiketlenecektir (daha sonra bu gürültülü nokta kümenin ǇŀǊœŀǎƤ 

ƘŀƭƛƴŜ ƎŜƭŜōƛƭƛǊύΦ IŜǊ ƛƪƛ ŘǳǊǳƳŘŀ Řŀ ōǳ ƴƻƪǘŀ ϦȊƛȅŀǊŜǘ ŜŘƛƭŘƛϦ ƻƭŀǊŀƪ ƛǒŀǊŜǘƭŜƴƛǊΦ  



¶ ¸Ŝƴƛ ƪǸƳŜŘŜƪƛ ōǳ ƛƭƪ ƴƻƪǘŀ ƛœƛƴΣ ʶ ƳŜǎŀŦŜǎƛ ƪƻƳǒǳƭǳƐǳƴŘŀƪƛ ƴƻƪǘŀƭŀǊ Řŀ ŀȅƴƤ 

ƪǸƳŜƴƛƴ ǇŀǊœŀǎƤ ƻƭǳǊΦ ʶ ƳŀƘŀƭƭŜǎƛƴŘŜƪƛ ǘǸƳ ƴƻƪǘŀƭŀǊƤ ŀȅƴƤ ƪǸƳŜȅŜ ŀƛǘ ȅŀǇƳŀ 

prosedürü, kǸƳŜ ƎǊǳōǳƴŀ ȅŜƴƛ ŜƪƭŜƴŜƴ ǘǸƳ ȅŜƴƛ ƴƻƪǘŀƭŀǊ ƛœƛƴ ǘŜƪǊŀǊƭŀƴƤǊΦ  

¶ нΦ ǾŜ оΦ ŀŘƤƳƭŀǊŘŀƴ ƻƭǳǒŀƴ ōǳ ǎǸǊŜœΣ ƪǸƳŜŘŜƪƛ ǘǸƳ ƴƻƪǘŀƭŀǊ ōŜƭƛǊƭŜƴŜƴŜ ƪŀŘŀǊΣ ȅŀƴƛ 

ƪǸƳŜƴƛƴ ʶ ƳŀƘŀƭƭŜǎƛƴŘŜƪƛ ǘǸƳ ƴƻƪǘŀƭŀǊ ȊƛȅŀǊŜǘ ŜŘƛƭƛǇ ŜǘƛƪŜǘƭŜƴŜƴŜ ƪŀŘŀǊ ǘŜƪǊŀǊ ŜŘƛƭƛǊΦ 

aŜǾŎǳǘ ƪǸƳŜȅƭŜ ƛǒƛƳƛȊ ōƛǘǘƛƐƛƴŘŜΣ ȅŜƴƛ ōƛǊ ȊƛȅŀǊŜǘ ŜŘƛƭƳŜƳƛǒ ƴƻƪǘŀ ŀƭƤƴƤǊ ǾŜ ƛǒƭŜƴƛǊΣ ōǳ 

Řŀ ōŀǒƪŀ ōƛǊ ƪǸƳŜ ǾŜȅŀ ƎǸǊǸƭǘǸ ƪŜǒŦƛƴŜ ȅƻƭ ŀœŀǊΦ .ǳ ƛǒƭŜƳΣ ǘǸƳ ƴƻƪǘŀƭŀǊ ȊƛȅŀǊŜǘ ŜŘƛƭŘƛ 

ƻƭŀǊŀƪ ƛǒŀǊŜǘƭŜƴŜƴŜ ƪŀŘŀǊ ǘŜƪǊŀǊ ŜŘŜǊΦ  

¶ .ǳƴǳƴ ǎƻƴǳƴŘŀ ǘǸƳ ƴƻƪǘŀƭŀǊ ȊƛȅŀǊŜǘ ŜŘƛƭŘƛƐƛƴŘŜƴΣ ƘŜǊ ƴƻƪǘŀ ōƛǊ ƪümeye ait veya 

ƎǸǊǸƭǘǸ ƻƭŀǊŀƪ ƛǒŀǊŜǘƭŜƴŜŎŜƪǘƛǊΦ  

 

5.{/!bΣ ŘƛƐŜǊ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŀ ƎǀǊŜ ōŀȊƤ ōǸȅǸƪ ŀǾŀƴǘŀƧƭŀǊ ǎǳƴŀǊΦ Tƭƪ ƻƭŀǊŀƪΣ Ƙƛœ ōƛǊ 

ƪǸƳŜ ƎŜǊŜƪǘƛǊƳŜȊΦ !ȅǊƤŎŀΣ ǾŜǊƛ ƴƻƪǘŀǎƤ œƻƪ ŦŀǊƪƭƤ ƻƭǎŀ ōƛƭŜΣ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊƛ ōŀǎƛǘœŜ ōƛǊ ƪǸƳŜȅŜ 

atan ortalama ƪŀȅƳŀƴƤƴ ŀƪǎƛƴŜΣ ƎǸǊǸƭǘǸ ƻƭŀǊŀƪ ǘŀƴƤƳƭŀǊΦ 9ƪ ƻƭŀǊŀƪΣ ƪŜȅŦƛ ƻƭŀǊŀƪ 

ōƻȅǳǘƭŀƴŘƤǊƤƭƳƤǒ ǾŜ ƪŜȅŦƛ ƻƭŀǊŀƪ ǒŜƪƛƭƭŜƴŘƛǊƛƭƳƛǒ ƪǸƳŜƭŜǊƛ ƻƭŘǳƪœŀ ƛȅƛ ōǳƭŀōƛƭƛǊΦ 5.{/!bϥƤƴ ŀƴŀ 

ŘŜȊŀǾŀƴǘŀƧƤΣ ƪǸƳŜƭŜǊ ŦŀǊƪƭƤ ȅƻƐǳƴƭǳƪǘŀ ƻƭŘǳƐǳƴŘŀ ŘƛƐŜǊƭŜǊƛ ƪŀŘŀǊ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ 

göstermemesidiǊΦ .ǳƴǳƴ ƴŜŘŜƴƛΣ ƪƻƳǒǳ ƴƻƪǘŀƭŀǊƤƴ ōŜƭƛǊƭŜƴƳŜǎƛ ƛœƛƴ ƳŜǎŀŦŜ ŜǒƛƐƛ ʶ ǾŜ 

ƳƛƴtƻƛƴǘǎϥƛƴΣ ȅƻƐǳƴƭǳƪ ŘŜƐƛǒǘƛƐƛƴŘŜ ƪǸƳŜŘŜƴ ƪǸƳŜȅŜ ŘŜƐƛǒƳŜǎƛŘƛǊΦ .ǳ ŘŜȊŀǾŀƴǘŀƧΣ œƻƪ 

ȅǸƪǎŜƪ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊŘŜ ŘŜ ƻǊǘŀȅŀ œƤƪŀǊΣ œǸƴƪǸ ȅƛƴŜ ƳŜǎŀŦŜ ŜǒƛƐƛƴƛ ʶ ǘŀƘƳƛƴ ŜǘƳŜƪ ȊƻǊƭŀǒƤǊΦ 

 

Gauss KaǊƤǒƤƳ aƻŘŜƭƭŜǊƛ όDaaύ ƪǳƭƭŀƴŀǊŀƪ .ŜƪƭŜƴǘƛ-Maksimizasyon (EM) Kümeleme: 

K-hǊǘŀƭŀƳŀƭŀǊƤƴƤƴ Ŝƴ ōǸȅǸƪ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤƴŘŀƴ ōƛǊƛΣ ƪǸƳŜ ƳŜǊƪŜȊƛ ƛœƛƴ ƻǊǘŀƭŀƳŀ ŘŜƐŜǊƛƴ ƴŀƛŦ 

ƪǳƭƭŀƴƤƳƤŘƤǊΦ !ǒŀƐƤŘŀƪƛ ǊŜǎƳŜ ōŀƪŀǊŀƪ ōǳƴǳƴ ōƛǊ ǒŜȅƭŜǊƛ ȅŀǇƳŀƴƤƴ Ŝƴ ƛȅƛ ȅƻƭǳ ƻƭƳŀŘƤƐƤƴƤ 

anlayŀōƛƭƛǊƛȊΦ {ƻƭ ǘŀǊŀŦǘŀΣ ŀȅƴƤ ƻǊǘŀƭŀƳŀȅŀ ƳŜǊƪŜȊƭŜƴƳƛǒ ŦŀǊƪƭƤ ȅŀǊƤœŀǇƭŀǊŀ ǎŀƘƛǇ ƛƪƛ ŘŀƛǊŜǎŜƭ 

ƪǸƳŜ ƻƭŘǳƐǳ ƛƴǎŀƴ ƎǀȊǸƴŜ ƻƭŘǳƪœŀ ŀœƤƪ ƎǀǊǸƴǸȅƻǊΦ Y-Ortalamalar bunun üstesinden 

ƎŜƭŜƳŜȊ œǸƴƪǸ ƪǸƳŜƭŜǊƛƴ ƻǊǘŀƭŀƳŀ ŘŜƐŜǊƭŜǊƛ ōƛǊōƛǊƛƴŜ œƻƪ ȅŀƪƤƴŘƤǊΦ Y-Ortalamalar, yine 

ƻǊǘŀƭŀƳŀƴƤƴ ƪǸƳŜ ƳŜǊƪŜȊƛ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƳŀǎƤ ǎƻƴǳŎǳƴŘŀ ƪǸƳŜƭŜǊƛƴ ŘŀƛǊŜǎŜƭ ƻƭƳŀŘƤƐƤ 

ŘǳǊǳƳƭŀǊŘŀ ōŀǒŀǊƤǎƤȊ ƻƭǳǊΦ 

 

 
 

Dŀǳǎǎ YŀǊƤǒƤƳ aƻŘŜƭƭŜǊƛ όDaaϥƭŜǊύ ōƛȊŜ Y-hǊǘŀƭŀƳŀƭŀǊƤƴŘŀƴ ŘŀƘŀ ŦŀȊƭŀ ŜǎƴŜƪƭƛƪ ǎŀƐƭŀǊΦ 

DaaϥƭŜǊ ƛƭŜ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ Dŀǳǎǎ ƻƭŀǊŀƪ ŘŀƐƤǘƤƭŘƤƐƤƴƤ ǾŀǊǎŀȅƤȅƻǊǳȊΤ ōǳΣ ƻǊǘŀƭŀƳŀȅƤ 



ƪǳƭƭŀƴŀǊŀƪ ŘǀƴƎǸǎŜƭ ƻƭŘǳƪƭŀǊƤƴƤ ǎǀȅƭŜƳŜƪǘŜƴ ŘŀƘŀ ŀȊ ƪƤǎƤǘƭŀȅƤŎƤ ōƛǊ ǾŀǊǎŀȅƤƳŘƤǊΦ .ǳ ǒŜƪƛƭŘŜΣ 

ƪǸƳŜƭŜǊƛƴ ǒŜƪƭƛƴƛ ŀœƤƪƭŀƳŀƪ ƛœƛƴ ƛƪƛ ǇŀǊŀƳŜǘǊŜƳƛȊ ǾŀǊΥ ƻǊǘŀƭŀƳŀ ǾŜ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀΗ Tƪƛ 

ōƻȅǳǘƭǳ ōƛǊ ǀǊƴŜƪ ŀƭƤǊǎŀƪΣ ōǳΣ ƪǸƳŜƭŜǊƛƴ ƘŜǊ ǘǸǊƭǸ ŜƭƛǇǘƛƪ ǒŜƪƭƛ ŀƭŀōƛƭŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ 

(çünkü hem x hem de y yönlerinde standart bir sapmaya sahibiz). Böylece, her Gauss 

ŘŀƐƤƭƤƳƤ ǘŜƪ ōƛǊ ƪǸƳŜȅŜ ŀǘŀƴƤǊΦ 

 

IŜǊ ƪǸƳŜ ƛœƛƴ Dŀǳǎǎϥǳƴ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴƛ ōǳƭƳŀƪ ƛœƛƴ όǀǊƴŜƐƛƴ ƻǊǘŀƭŀƳŀ ǾŜ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀύΣ 

Beklenti-aŀƪǎƛƳƛȊŀǎȅƻƴ ό9aύ ŀŘƤ ǾŜǊƛƭŜƴ ōƛǊ ƻǇǘƛƳƛȊŀǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤ ƪǳƭƭŀƴŀŎŀƐƤȊΦ 

YǸƳŜƭŜǊŜ ǳȅŘǳǊǳƭŀƴ DŀǳǎǎƛŀƴϥƭŀǊƤƴ ōƛǊ ǀǊƴŜƐƛ ƻƭŀǊŀƪ ŀǒŀƐƤŘŀƪƛ ƎǊŀŦƛƐŜ ōƛǊ ƎǀȊ ŀǘƤƴΦ 5ŀƘŀ 

sonra GMM'leri kullanarak Beklenti-Maksimizasyon kümeleme sürecine geçebiliriz. 

 

 
 

1) Küme ǎŀȅƤǎƤƴƤ ǎŜœŜǊŜƪ όY-aŜŀƴǎϥƤƴ ȅŀǇǘƤƐƤ Ǝƛōƛύ ǾŜ ƘŜǊ ƪǸƳŜ ƛœƛƴ Dŀǳǎǎ ŘŀƐƤƭƤƳ 

ǇŀǊŀƳŜǘǊŜƭŜǊƛƴƛ ǊŀǎǘƎŜƭŜ ōŀǒƭŀǘŀǊŀƪ ōŀǒƭƤȅƻǊǳȊΦ ±ŜǊƛƭŜǊŜ ŘŜ ƘƤȊƭƤŎŀ ƎǀȊ ŀǘŀǊŀƪ ƛƭƪ 

ǇŀǊŀƳŜǘǊŜƭŜǊ ƛœƛƴ ƛȅƛ ōƛǊ ǘŀƘƳƛƴ ǎŀƐƭŀƳŀȅŀ œŀƭƤǒƤƭŀōƛƭƛǊΦ ¸ƛƴŜ ŘŜΣ ȅǳƪŀǊƤŘŀƪƛ ƎǊŀŦƛƪǘŜ ŘŜ 

görülebiƭŜŎŜƐƛ ƎƛōƛΣ ōǳ҈ млл ƎŜǊŜƪƭƛ ŘŜƐƛƭŘƛǊ œǸƴƪǸ Dŀǳǎǎ ōƛȊŜ œƻƪ ȊŀȅƤŦ ƻƭŀǊŀƪ 

ōŀǒƭŀǊƭŀǊΣ ŀƴŎŀƪ ƘƤȊƭŀ ƻǇǘƛƳƛȊŜ ŜŘƛƭƛǊƭŜǊΦ 

2) IŜǊ ƪǸƳŜ ƛœƛƴ ōǳ Dŀǳǎǎ ŘŀƐƤƭƤƳƭŀǊƤ ƎǀȊ ǀƴǸƴŜ ŀƭƤƴŘƤƐƤƴŘŀΣ ƘŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤƴ ōŜƭƛǊƭƛ 

ōƛǊ ƪǸƳŜȅŜ ŀƛǘ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ƘŜǎŀǇƭŀƴƤǊ. Bir nokta Gauss'un merkezine ne kadar 

ȅŀƪƤƴǎŀΣ ƻ ƪǸƳŜȅŜ ŀƛǘ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ƻ ƪŀŘŀǊ ŀǊǘŀǊΦ Dŀǳǎǎ ŘŀƐƤƭƤƳƤƴŘŀ ǾŜǊƛƭŜǊƛƴ 

œƻƐǳƴǳƴ ƪǸƳŜƴƛƴ ƳŜǊƪŜȊƛƴŜ ŘŀƘŀ ȅŀƪƤƴ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅŘƤƐƤƳƤȊ ƛœƛƴΣ ōǳ ǎŜȊƎƛǎŜƭ ōƛǊ 

anlam ifade etmelidir. 

3) .ǳ ƻƭŀǎƤƭƤƪƭŀǊŀ ŘŀȅŀƴŀǊŀƪΣ ƪǸƳŜƭŜǊ ƛœƛƴŘŜƪƛ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ ƻƭŀǎƤƭƤƪƭŀǊƤƴƤ ƳŀƪǎƛƳƛȊŜ 

ŜŘŜŎŜƪ ǒŜƪƛƭŘŜ Dŀǳǎǎ ŘŀƐƤƭƤƳƭŀǊƤ ƛœƛƴ ȅŜƴƛ ōƛǊ ŘƛȊƛ ǇŀǊŀƳŜǘǊŜ ƘŜǎŀǇƭƤȅƻǊǳȊΦ .ǳ ȅŜƴƛ 

ǇŀǊŀƳŜǘǊŜƭŜǊƛΣ ǾŜǊƛ ƴƻƪǘŀǎƤ ƪƻƴǳƳƭŀǊƤƴƤƴ ŀƐƤǊƭƤƪƭƤ ǘƻǇƭŀƳƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ƘŜǎŀǇƭƤȅƻǊǳȊΤ 

ōǳǊŀŘŀ ŀƐƤǊƭƤƪƭŀǊΣ ƻ ōŜƭƛǊƭƛ ƪǸƳŜȅŜ ŀƛǘ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤƴ ƻƭŀǎƤƭƤƪƭŀǊƤŘƤǊΦ .ǳƴǳ ƎǀǊǎŜƭ ƻƭŀǊŀƪ 

ŀœƤƪƭŀƳŀƪ ƛœƛƴ ȅǳƪŀǊƤŘŀƪƛ ƎǊŀŦƛƐŜΣ ǀȊŜƭƭƛƪƭŜ ǀǊƴŜƪ ƻƭŀǊŀƪ ǎŀǊƤ ƪǸƳŜȅŜ ōŀƪŀōƛƭƛǊƛȊΦ 

5ŀƐƤǘƤƳ ƛƭƪ ȅƛƴŜƭŜƳŜŘŜ ǊŀǎǘƎŜƭŜ ōŀǒƭŀǊΣ ŀƴŎŀƪ ǎŀǊƤ ƴƻƪǘŀƭŀǊƤƴ œƻƐǳƴǳƴ ōǳ ŘŀƐƤƭƤƳƤƴ 



ǎŀƐƤƴŘŀ ƻƭŘǳƐǳƴǳ ƎǀǊŜōƛƭƛǊƛȊΦ hƭŀǎƤƭƤƪƭŀǊŀ ƎǀǊŜ ŀƐƤǊƭƤƪƭŀƴŘƤǊƤƭƳƤǒ ōƛǊ ǘƻǇƭŀƳƤ 

ƘŜǎŀǇƭŀŘƤƐƤƳƤȊŘŀΣ ƳŜǊƪŜȊŜ ȅŀƪƤƴ ōŀȊƤ ƴƻƪǘŀƭŀǊ ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴ œƻƐǳ ǎŀƐŘŀŘƤǊΦ 

5ƻƭŀȅƤǎƤȅƭŀΣ ŘƻƐŀƭ ƻƭŀǊŀƪ ŘŀƐƤƭƤƳƤƴ ƻǊǘŀƭŀƳŀǎƤ ōǳ ƴƻƪǘŀƭŀǊ ƪǸƳŜǎƛƴŜ ŘŀƘŀ Řŀ 

ȅŀƪƤƴƭŀǒƤǊΦ !ȅǊƤŎŀ ƴƻƪǘŀƭŀǊƤƴ œƻƐǳƴǳƴ άǸǎǘǘŜƴ-ǎŀƐŘŀƴ-ŀǒŀƐƤȅŀέ ƻƭŘǳƐunu da 

ƎǀǊŜōƛƭƛǊƛȊΦ .ǳ ƴŜŘŜƴƭŜ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀΣ ƻƭŀǎƤƭƤƪƭŀǊƤƴ ŀƐƤǊƭƤƪƭŀƴŘƤǊŘƤƐƤ ǘƻǇƭŀƳƤ 

ƳŀƪǎƛƳƛȊŜ ŜǘƳŜƪ ƛœƛƴ ōǳ ƴƻƪǘŀƭŀǊŀ ŘŀƘŀ ǳȅƎǳƴ ōƛǊ ŜƭƛǇǎ ƻƭǳǒǘǳǊƳŀƪ ǸȊŜǊŜ ŘŜƐƛǒƛǊΦ 

4) 5ŀƐƤǘƤƳƭŀǊƤƴ ȅƛƴŜƭŜƳŜŘŜƴ ȅƛƴŜƭŜƳŜȅŜ ǇŜƪ ŘŜƐƛǒƳŜŘƛƐƛ ȅŀƪƤƴǎŀƳŀȅŀ ƪŀŘŀǊ нΦ ǾŜ оΦ 

ŀŘƤƳƭŀǊ ȅƛƴŜƭŜƳŜƭƛ ƻƭŀǊŀƪ ǘŜƪǊŀǊƭŀƴƤǊΦ 

 

 

Daa ƪǳƭƭŀƴƳŀƴƤƴ н ǀƴŜƳƭƛ ŀǾŀƴǘŀƧƤ ǾŀǊŘƤǊΦ .ƛǊƛƴŎƛǎƛΣ DaaϥƭŜǊ ƪǸƳŜ ƪƻǾŀǊȅŀƴǎƤ ŀœƤǎƤƴŘŀƴ Y-

hǊǘŀƭŀƳŀƭŀǊƤƴŀ ƎǀǊŜ œƻƪ ŘŀƘŀ ŜǎƴŜƪǘƛǊΤ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀ ǇŀǊŀƳŜǘǊŜǎƛ ƴŜŘŜƴƛȅƭŜΣ ƪǸƳŜƭŜǊ 

ŘŀƛǊŜƭŜǊƭŜ ǎƤƴƤǊƭƤ ƻƭƳŀƪ ȅŜǊƛƴŜ ƘŜǊƘŀƴƎƛ ōƛǊ ŜƭƛǇǎ ǒŜƪƭƛƴƛ ŀƭŀōƛƭƛǊΦ Y-hǊǘŀƭŀƳŀƭŀǊƤ ŀǎƭƤƴŘŀ ƘŜǊ 

ƪǸƳŜƴƛƴ ǘǸƳ ōƻȅǳǘƭŀǊŘŀƪƛ ƪƻǾŀǊȅŀƴǎƤƴƤƴ лϥŀ ȅŀƪƭŀǒǘƤƐƤ ǀȊŜƭ ōƛǊ Daa ŘǳǊǳƳǳŘǳǊΦ TƪƛƴŎƛ 

ƻƭŀǊŀƪΣ DaaϥƭŜǊ ƻƭŀǎƤƭƤƪƭŀǊƤ ƪǳƭƭŀƴŘƤƐƤƴŘŀƴΣ ǾŜǊƛ ƴƻƪǘŀǎƤ ōŀǒƤƴŀ ōƛǊŘŜƴ œƻƪ ƪǸƳŜȅŜ ǎŀƘƛǇ 

ƻƭŀōƛƭƛǊƭŜǊΦ 5ƻƭŀȅƤǎƤȅƭŀΣ ōƛǊ ǾŜǊƛ ƴƻƪǘŀǎƤ Ǹǎǘ ǸǎǘŜ ōƛƴŜƴ ƛƪƛ ƪǸƳŜƴƛƴ ƻǊǘŀǎƤƴŘŀȅǎŀΣ ǎƤƴƤŦ мϥŜ 

ȅǸȊŘŜ · ǾŜ ȅǸȊŘŜ ¸ ȅǸȊŘŜ нϥȅŜ ŀƛǘ ƻƭŘǳƐǳƴǳ ǎǀȅƭŜȅŜǊŜƪ ǎƤƴƤŦƤƴƤ ǘŀƴƤƳƭŀȅŀōƛƭƛǊƛȊΦ ¸ŀƴƛ DaaϥƭŜǊ 

ƪŀǊƳŀ ǸȅŜƭƛƐƛ ŘŜǎǘŜƪƭŜǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Kümeleme Türleri: 
YǸƳŜƭŜƳŜΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ ōŜƴȊŜǊƭƛƪ ŘŜǊŜŎŜƭŜǊƛƴŜ ƎǀǊŜ ŦŀǊƪƭƤ ƪǸƳŜƭŜǊ ƘŀƭƛƴŘŜ 

ƎǊǳǇƭŀƴŘƤǊƤƭŘƤƐƤ ōƛǊ ŘŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜ ǘǸǊǸŘǸǊΦ 

 

4Ŝǒƛǘƭƛ ƪǸƳŜƭŜƳŜ ǘǸǊƭŜǊƛ ǒǳƴƭŀǊŘƤǊΥ 

ω IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ 

ω Bölümleme kümeleme 

 

IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ ŀȅǊƤŎŀ ŀƭǘ ōǀƭǸƳƭŜǊŜ ŀȅǊƤƭƤǊΥ 

ω Toplu kümeleme 

ω Bölücü kümeleme 

 

.ǀƭǸƳƭŜƳŜ ƪǸƳŜƭŜƳŜ ŀȅǊƤŎŀ ǒǳ ŀƭǘ ōǀƭǸƳƭŜǊŜ ŀȅǊƤƭƤǊΥ 

ω K-Ortalamalar kümeleme 

ω .ǳƭŀƴƤƪ /-Ortalamalar kümeleme 

 

IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜΣ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ ŀƐŀœ ōŜƴȊŜǊƛ ōƛǊ ȅŀǇƤ ƪǳƭƭŀƴƤǊΥ 

 

 
 

 

Aglomeratif kümelemede ( agglomerative clustering) ŀǒŀƐƤŘŀƴ ȅǳƪŀǊƤȅŀ ōƛǊ ȅŀƪƭŀǒƤƳ ǾŀǊŘƤǊΦ 

IŜǊ ōƛǊ ǀƐŜȅƭŜ ŀȅǊƤ ōƛǊ ƪǸƳŜ ƻƭŀǊŀƪ ōŀǒƭƤȅƻǊǳȊ ǾŜ ōǳƴƭŀǊƤ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ŀǊǘ ŀǊŘŀ 

ŘŀƘŀ ōǸȅǸƪ ƪǸƳŜƭŜǊ ƘŀƭƛƴŘŜ ōƛǊƭŜǒǘƛǊƛȅƻǊǳȊΥ 

 

 
 



Bölücü kümelem (Divisive clustering) Ŝ ȅǳƪŀǊƤŘŀƴ ŀǒŀƐƤȅŀ ōƛǊ ȅŀƪƭŀǒƤƳŘƤǊΦ Tüm setle 

ōŀǒƭƤȅƻǊǳȊ ǾŜ ŀǒŀƐƤŘŀ ƎǀǊŜōƛƭŜŎŜƐƛƴƛȊ ƎƛōƛΣ ƻƴǳ ŀǊǘ ŀǊŘŀ ŘŀƘŀ ƪǸœǸƪ ƪǸƳŜƭŜǊŜ ōǀƭƳŜȅŜ 

devam ediyoruz: 

 
Bölümleme Kümeleme (Partitioning Clustering) ƛƪƛ ŀƭǘ ǘǸǊŜ ŀȅǊƤƭƤǊ - K-Ortalamalar kümeleme 

ǾŜ .ǳƭŀƴƤƪ /-Ortalamalar. k-ortalama kümelemede, nesƴŜƭŜǊ ϥYϥ ǎŀȅƤǎƤ ƛƭŜ ōŜƭƛǊǘƛƭŜƴ ōƛǊƪŀœ 

ƪǸƳŜȅŜ ŀȅǊƤƭƤǊΦ ¸ŀƴƛ Y Ґ н ŘŜǊǎŜƪΣ ƴŜǎƴŜƭŜǊ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ Ŏм ǾŜ Ŏн ƻƭƳŀƪ ǸȊŜǊŜ ƛƪƛ ƪǸƳŜȅŜ 

ŀȅǊƤƭƤǊΥ 

 
.ǳǊŀŘŀ ǀȊŜƭƭƛƪƭŜǊ ǾŜȅŀ ǀȊŜƭƭƛƪƭŜǊ ƪŀǊǒƤƭŀǒǘƤǊƤƭƤǊ ǾŜ ōŜƴȊŜǊ ǀȊŜƭƭƛƪƭŜǊŜ ǎŀƘƛǇ ǘǸƳ ƴŜǎƴŜƭŜǊ ōƛǊƭƛƪǘŜ 

kümelenir. 

 

.ǳƭŀƴƤƪ Ŏ-ortalamalar (Fuzzy c-means), benzer özelliklere sahip nesneleri bir arada 

ƪǸƳŜƭŜƳŜǎƛ ŀƴƭŀƳƤƴŘŀ ƪ-ŀǊŀœƭŀǊƤƴŀ œƻƪ ōŜƴȊŜǊΦ ƪ-ortalama kümelemede, tek bir nesne iki 

ŦŀǊƪƭƤ ƪǸƳŜȅŜ ŀƛǘ ƻƭŀƳŀȊΦ !ƴŎŀƪ Ŏ-ƻǊǘŀƭŀƳŀŘŀ ƴŜǎƴŜƭŜǊ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ōƛǊŘŜƴ ŦŀȊƭŀ kümeye 

ait olabilir. 

 

 



2.1.1. IƛȅŜǊŀǊǒƛƪ YǸƳŜƭŜƳŜ 
IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ н ƪŀǘŜƎƻǊƛȅŜ ŀȅǊƤƭƤǊΥ ȅǳƪŀǊƤŘŀƴ ŀǒŀƐƤȅŀ ǾŜȅŀ ŀǒŀƐƤŘŀƴ 

ȅǳƪŀǊƤȅŀΦ !ǒŀƐƤŘŀƴ ȅǳƪŀǊƤȅŀ ŀƭƎƻǊƛǘƳŀƭŀǊΣ ƘŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ ōŀǒƭŀƴƎƤœǘŀ ǘŜƪ ōƛǊ ƪǸƳŜ ƻƭŀǊŀƪ 

ŜƭŜ ŀƭƤǊ ǾŜ ŀǊŘƤƴŘŀƴ ǘǸƳ ƪǸƳŜƭŜǊ ǘǸƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƛœŜǊŜƴ ǘŜƪ ōƛǊ ƪǸƳŜŘŜ ōƛǊƭŜǒǘƛǊƛƭŜƴŜ 

ƪŀŘŀǊ ƪǸƳŜ œƛŦǘƭŜǊƛƴƛ ŀǊǘ ŀǊŘŀ ōƛǊƭŜǒǘƛǊƛǊ όǾŜȅŀ ǘƻǇƭŀǊύΦ .ǳ ƴŜŘŜƴƭŜ ŀǒŀƐƤŘŀƴ ȅǳƪŀǊƤȅŀ 

ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜΣ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜƭƛ ƪǸƳŜƭŜƳŜ (hierarchical agglomerative 

clustering) veya HAC olŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊΦ .ǳ ƪǸƳŜ ƘƛȅŜǊŀǊǒƛǎƛ ōƛǊ ŀƐŀœ όǾŜȅŀ ŘŜƴŘǊƻƎǊŀƳύ 

ƻƭŀǊŀƪ ǘŜƳǎƛƭ ŜŘƛƭƛǊΦ !ƐŀŎƤƴ ƪǀƪǸΣ ǘǸƳ ǀǊƴŜƪƭŜǊƛ ǘƻǇƭŀȅŀƴ ōŜƴȊŜǊǎƛȊ ƪǸƳŜŘƛǊΣ ȅŀǇǊŀƪƭŀǊ 

ȅŀƭƴƤȊŎŀ ōƛǊ ǀǊƴŜƪ ƛœŜǊŜƴ ƪǸƳŜƭŜǊŘƛǊΦ !ƭƎƻǊƛǘƳŀ ŀŘƤƳƭŀǊƤƴŀ ƎŜœƳŜŘŜƴ ǀƴŎŜ ōƛǊ ǀǊƴŜƪ ƛœƛƴ 

ŀǒŀƐƤŘŀƪƛ ƎǊŀŦƛƐŜ ōŀƪƤƴ 

 

 
 

¶ IŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ ǘŜƪ ōƛǊ ƪǸƳŜ ƻƭŀǊŀƪ ŜƭŜ ŀƭŀǊŀƪ ōŀǒƭƤȅƻǊǳȊΣ ȅŀƴƛ ǾŜǊƛ ƪǸƳŜƳƛȊŘŜ · 

ǾŜǊƛ ƴƻƪǘŀǎƤ ǾŀǊǎŀΣ ƻ ȊŀƳŀƴ · ƪǸƳŜƳƛȊ ǾŀǊΦ 5ŀƘŀ ǎƻƴǊŀ ƛƪƛ ƪǸƳŜ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜȅƛ 

ǀƭœŜƴ ōƛǊ ƳŜǎŀŦŜ ǀƭœǸǎǸ ǎŜœƛȅƻǊǳȊΦ mǊƴŜƪ ƻƭŀǊŀƪΣ ƛƪƛ ƪǸƳŜ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜȅi, birinci 

ƪǸƳŜŘŜƪƛ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ƛƭŜ ƛƪƛƴŎƛ ƪǸƳŜŘŜƪƛ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƻǊǘŀƭŀƳŀ ƳŜǎŀŦŜ 

ƻƭŀǊŀƪ ǘŀƴƤƳƭŀȅŀƴ ƻǊǘŀƭŀƳŀ ōŀƐƭŀƴǘƤȅƤ ƪǳƭƭŀƴŀŎŀƐƤȊΦ  

¶ IŜǊ ȅƛƴŜƭŜƳŜŘŜΣ ƛƪƛ ƪǸƳŜȅƛ ǘŜƪ ōƛǊ ƪǸƳŜŘŜ ōƛǊƭŜǒǘƛǊƛȅƻǊǳȊΦ .ƛǊƭŜǒǘƛǊƛƭŜŎŜƪ ƛƪƛ ƪǸƳŜΣ Ŝƴ 

ƪǸœǸƪ ƻǊǘŀƭŀƳŀ ōŀƐƭŀƴǘƤȅŀ ǎŀƘƛǇ ƻƭŀƴƭŀǊ ƻƭŀǊŀƪ ǎŜœƛƭƛǊΦ ¸ŀƴƛΣ ǎŜœǘƛƐƛƳƛȊ ǳȊŀƪƭƤƪ 

ǀƭœǸǘǸƳǸȊŜ ƎǀǊŜΣ ōǳ ƛƪƛ ƪǸƳŜ ōƛǊōƛǊƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ Ŝƴ ƪǸœǸƪ ƳŜǎŀŦŜȅŜ ǎŀƘƛǇǘƛǊ ǾŜ ōǳ 

ƴŜŘŜƴƭŜ Ŝƴ ōŜƴȊŜǊ ƻƭŀƴƭŀǊŘƤǊ ǾŜ ōƛǊƭŜǒǘƛǊƛƭƳŜƭŜǊƛ ƎŜǊŜƪƛǊΦ  

¶ !ŘƤƳ нΣ ŀƐŀŎƤƴ ƪǀƪǸƴŜ ǳƭŀǒŀƴŀ ƪŀŘŀǊ ǘŜƪǊŀǊ ŜŘƛƭƛǊΣ ȅŀƴƛ ǘǸƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƛœŜǊŜƴ 

ǘŜƪ ōƛǊ ƪǸƳŜȅŜ ǎŀƘƛōƛȊΦ .ǳ ǒŜƪƛƭŘŜ ǎƻƴǳƴŘŀ ƪŀœ ǘŀƴŜ ƪǸƳŜ ƛǎǘŜŘƛƐƛƳƛȊƛ ǎŜœŜōƛƭƛǊƛȊΣ 

ǎŀŘŜŎŜ ƪǸƳŜƭŜǊƛ ōƛǊƭŜǒǘƛǊƳŜȅƛ ƴŜ ȊŀƳŀƴ ŘǳǊŘǳǊŀŎŀƐƤƳƤȊƤ ǎŜœŜǊŜƪΣ ȅŀƴƛ ŀƐŀŎƤ 

ƻƭǳǒǘǳǊƳŀȅƤ ōƤǊŀƪǘƤƐƤƳƤȊŘŀΗ  

 

IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜΣ ƪǸƳŜ ǎŀȅƤǎƤƴƤ ōŜƭƛǊƭŜƳŜƳƛȊƛ ƎŜǊŜƪǘƛǊƳŜȊ ǾŜ Ƙŀǘǘŀ ōƛǊ ŀƐŀœ 

ƻƭǳǒǘǳǊŘǳƐǳƳǳȊ ƛœƛƴ ƘŀƴƎƛ ƪǸƳŜ ǎŀȅƤǎƤƴƤƴ Ŝƴ ƛȅƛ ƎǀǊǸƴŜŎŜƐƛƴƛ ǎŜœŜōƛƭƛǊƛȊΦ Ek olarak, algoritma 

ƳŜǎŀŦŜ ǀƭœǸǎǸ ǎŜœƛƳƛƴŜ ŘǳȅŀǊƭƤ ŘŜƐƛƭŘƛǊΤ ƘŜǇǎƛ Ŝǒƛǘ ŘŜǊŜŎŜŘŜ ƛȅƛ œŀƭƤǒƳŀ ŜƐƛƭƛƳƛƴŘŜȅƪŜƴΣ 

ŘƛƐŜǊ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŘŀ ǳȊŀƪƭƤƪ ǀƭœǸǎǸ ǎŜœƛƳƛ ƪǊƛǘƛƪǘƛǊΦ IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ 

ȅǀƴǘŜƳƭŜǊƛƴƛƴ ǀȊŜƭƭƛƪƭŜ ƛȅƛ ōƛǊ ƪǳƭƭŀƴƤƳ ŘǳǊǳƳǳΣ ǘŜƳŜƭŘŜƪƛ ǾŜǊƛƭŜǊƛƴ ƘƛȅŜǊŀǊǒƛƪ ōƛǊ ȅŀǇƤȅŀ 

ǎŀƘƛǇ ƻƭƳŀǎƤ ǾŜ ƘƛȅŜǊŀǊǒƛȅƛ ƪǳǊǘŀǊƳŀƪ ƛǎǘŜƳŜƴƛȊŘƛǊΤ ŘƛƐŜǊ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ōǳƴǳ 

ȅŀǇŀƳŀȊΦ IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜƴƛƴ ōǳ ŀǾŀƴǘŀƧƭŀǊƤΣ Y-hǊǘŀƭŀƳŀƭŀǊƤƴƤƴ ǾŜ Daaϥƴƛƴ ŘƻƐǊǳǎŀƭ 



ƪŀǊƳŀǒƤƪƭƤƐƤƴŘŀƴ ŦŀǊƪƭƤ ƻƭŀǊŀƪΣ h όƴшύ ȊŀƳŀƴ ƪŀǊƳŀǒƤƪƭƤƐƤƴŀ ǎŀƘƛǇ ƻƭŘǳƐǳƴŘŀƴΣ ŘŀƘŀ ŘǸǒǸƪ 

ǾŜǊƛƳƭƛƭƛƪ ǇŀƘŀǎƤƴŀ ƎŜƭƛǊΦ 

 

IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƪǸƳŜƭŜƳŜƪ ƛœƛƴ ŘŜƴŜǘƛƳǎƛȊ ōƛǊ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛŘƛǊΦ 

!ƭƎƻǊƛǘƳŀΣ ǾŜǊƛƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪƭƤƭƤƪƭŀǊƤ ǀƭœŜǊŜƪ ƪǸƳŜƭŜǊ ƻƭǳǒǘǳǊǳǊΦ 5ŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜΣ ōƛǊ 

ƳƻŘŜƭƛƴ ŜƐƛǘƛƭƳŜǎƛ ƎŜǊŜƪƳŜŘƛƐƛ ǾŜ ōƛǊ ϦƘŜŘŜŦϦ ŘŜƐƛǒƪŜƴŜ ƛƘǘƛȅŀŎƤƳƤȊ ƻƭƳŀŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

.ǳ ȅǀƴǘŜƳΣ ǘŜƪ ǘŜƪ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƪ ǾŜ ȅƻǊǳƳƭŀƳŀƪ ƛœƛƴ 

ƘŜǊƘŀƴƎƛ ōƛǊ ǾŜǊƛ ǸȊŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

 

.ǳǊŀŘŀ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƎǊǳǇƭŀƳŀƪ ǾŜ ƘŜƳ ōƛǊ ŘŜƴŘǊƻƎǊŀƳ ƘŜƳ ŘŜ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛ ƪǳƭƭŀƴŀǊŀƪ 

ƪǸƳŜƭŜǊƛ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƪ ƛœƛƴ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ ƪǳƭƭŀƴƤƭŀŎŀƪǘƤǊΦ 

 

bŀǎƤƭ œŀƭƤǒƤǊΚ 

!ǒŀƐƤŘŀƴ ȅǳƪŀǊƤȅŀ ōƛǊ ȅŀƪƭŀǒƤƳƤ ƛȊƭŜȅŜƴ ōƛǊ ǘǸǊ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ ƻƭŀƴ !ƎƭƻƳŜǊŀǘƛŦ 

YǸƳŜƭŜƳŜ ƪǳƭƭŀƴƤƭŀŎŀƪǘƤǊΦ IŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤ ƪŜƴŘƛ ƪǸƳŜǎƛ ƻƭŀǊŀƪ ŜƭŜ ŀƭƤƴŀǊŀƪ ōŀǒƭŀƴƤǊΦ 

!ǊŘƤƴŘŀƴΣ ŘŀƘŀ ōǸȅǸƪ ƪǸƳŜƭŜǊ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ŀǊŀƭŀǊƤƴŘŀ Ŝƴ ƪƤǎŀ ƳŜǎŀŦŜȅŜ ǎŀƘƛǇ ƪǸƳŜƭŜǊ 

ōƛǊƭŜǒǘƛǊƛƭƛǊΦ .ǳ ŀŘƤƳΣ ǘǸƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƛœŜǊŜƴ ōǸȅǸƪ ōƛǊ ƪǸƳŜ ƻƭǳǒŀƴŀ ƪŀŘŀǊ ǘŜƪǊŀǊƭŀƴƤǊΦ 

IƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜΣ ƘŜƳ ƳŜǎŀŦŜ ƘŜƳ ŘŜ ōŀƐƭŀƴǘƤ ȅǀƴǘŜƳƛƴŜ ƪŀǊŀǊ ǾŜǊƛƭƳŜǎƛƴƛ ƎŜǊŜƪǘƛǊƛǊΦ 

mƪƭƛŘ ƳŜǎŀŦŜǎƛƴƛ ǾŜ ƪǸƳŜƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ǾŀǊȅŀƴǎƤ Ŝƴ ŀȊŀ ƛƴŘƛǊƳŜȅŜ œŀƭƤǒŀƴ ²ŀǊŘ ōŀƐƭŀƴǘƤ 

ȅǀƴǘŜƳƛ ƪǳƭƭŀƴƤƭŀŎŀƪǘƤǊΦ 

 

mǊƴŜƪΥ .ŀȊƤ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ƎǀǊǎŜƭƭŜǒǘƛǊƛƭŜǊŜƪ ōŀǒƭŀƴƤǊΦ 

tȅƘƻƴ ƪƻŘ ǀǊƴŜƐƛΥ 

 

import numpy as np 

import matplotlib.pyplot as plt 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

plt.scatter(x, y) 

plt.show() 

 



 ƛƳŘƛ ƪƻƐǳǒ ōŀƐƭŀƴǘƤǎƤ όǿŀǊŘ ƭƛƴƪŀƎŜύ ǀƪƭƛŘ ƳŜǎŀŦŜǎƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ƘŜǎŀǇƭŀƴƤǊ ǾŜ ōǳ ōƛǊ 

dŜƴŘǊƻƎǊŀƳ ƪǳƭƭŀƴƤƭŀǊŀƪ ƎǀǊǎŜƭƭŜǒǘƛǊƛƭƛǊΦ 

 

tȅǘƘƻƴ ƪƻŘ ǀǊƴŜƐƛΥ 

import numpy as np 

import matplotlib.pyplot as plt 

from scipy.cluster.hierarchy import dendrogram, linkage 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

 

data = list(zip(x, y)) 

 

linkage_data = linkage(data, method='ward', metric='euclidean') 

dendrogram(linkage_data) 

 

plt.show() 

 
.ǳǊŀŘŀ ŀȅƴƤ ǒŜȅƛ tȅǘƘƻƴϥǳƴ ǎŎƛƪƛǘ-ƭŜŀǊƴ ƪǸǘǸǇƘŀƴŜǎƛ ƛƭŜ ȅŀǇƤƭŀōƛƭƛǊΦ !ǊŘƤƴŘŀƴΣ н ōƻȅǳǘƭǳ ōƛǊ 

ŀƭŀƴ ǸȊŜǊƛƴŘŜ ƎǀǊǎŜƭƭŜǒǘƛǊƛƭƛǊΦ 

 

Example 

import numpy as np 

import matplotlib.pyplot as plt 

from sklearn.cluster import AgglomerativeClustering 

 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

 



data = list(zip(x, y)) 

 

hierarchical_cluster = AgglomerativeClustering(n_clusters=2, 

affinity='euclidean', linkage='ward') 

labels = hierarchical_cluster.fit_predict(data) 

 

plt.scatter(x, y, c=labels) 

plt.show() 

 
 

mǊƴŜƐƛƴ ŀœƤƪƭŀƴƳŀǎƤΥ 

Import the modules you need. 

import numpy as np 

import matplotlib.pyplot as plt 

from scipy.cluster.hierarchy import dendrogram, linkage 

from sklearn.cluster import AgglomerativeClustering 

 

bǳƳtȅΣ tȅǘƘƻƴϥŘŀ ŘƛȊƛƭŜǊ ǾŜ ƳŀǘǊƛǎƭŜǊƭŜ œŀƭƤǒƳŀƪ ƛœƛƴ ōƛǊ ƪǸǘǸǇƘŀƴŜŘƛǊΦ 

scikit-ƭŜŀǊƴΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƛœƛƴ ǇƻǇǸƭŜǊ ōƛǊ ƪǸǘǸǇƘŀƴŜŘƛǊΦ 

Bir veri kümesinŘŜ ƛƪƛ ŘŜƐƛǒƪŜƴŜ ōŜƴȊŜȅŜƴ ŘƛȊƛƭŜǊ ƻƭǳǒǘǳǊǳƭǳǊΦ .ǳǊŀŘŀ ǎŀŘŜŎŜ ƛƪƛ ŘŜƐƛǒƪŜƴƛƳƛȊ 

ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴΣ ōǳ ȅǀƴǘŜƳƛƴ ƘŜǊƘŀƴƎƛ ōƛǊ ǎŀȅƤŘŀ ŘŜƐƛǒƪŜƴƭŜ œŀƭƤǒŀŎŀƐƤ ǳƴǳǘǳƭƳŀƳŀƭƤŘƤǊΥ 

 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

Turn the data into a set of points: 

data = list(zip(x, y)) 

print(data) 

 

Sonuç: 



[(4, 21), (5, 19), (10, 24), (4, 17), (3, 16), (11, 25), (14, 24), (6, 22), (10, 21), (12, 21)] 

 

¢ǸƳ ŦŀǊƪƭƤ ƴƻƪǘŀƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōŀƐƭŀƴǘƤ ƘŜǎŀǇƭŀƴƤǊΦ .ǳǊŀŘŀ ōŀǎƛǘ ōƛǊ ǀƪƭƛŘ ǳȊŀƪƭƤƪ ölçüsü ve 

ƪǸƳŜƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ǾŀǊȅŀƴǎƤ Ŝƴ ŀȊŀ ƛƴŘƛǊƳŜȅŜ œŀƭƤǒŀƴ ²ŀǊŘϥƤƴ ōŀƐƭŀƴǘƤǎƤ ƪǳƭƭŀƴƤƭƤǊΦ 

linkage_data = linkage(data, method='ward', metric='euclidean') 

 

Son olarak, sonuçlar bir dendrogramda çizilir. Bu çizim bize alttan (bireysel noktalar) 

ȅǳƪŀǊƤȅŀ όǘǸƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŘŀƴ ƻƭǳǒŀƴ ǘŜƪ ōƛǊ ƪǸƳŜύ ƪǸƳŜƭŜǊƛƴ ƘƛȅŜǊŀǊǒƛǎƛƴƛ ƎǀǎǘŜǊŜŎŜƪǘƛǊΦ 

ǇƭǘΦǎƘƻǿόύ ǎŀŘŜŎŜ ƘŀƳ ōŀƐƭŀƴǘƤ ǾŜǊƛǎƛ ȅŜǊƛƴŜ ŘŜƴŘǊƻƎǊŀƳƤ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƳƛȊƛ ǎŀƐƭŀǊΦ 

 

dendrogram(linkage_data) 

plt.show() 

Result: 

 
 

scikit-ƭŜŀǊƴ ƪƛǘŀǇƭƤƐƤΣ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜƴƛƴ ŦŀǊƪƭƤ ōƛǊ ǒŜƪƛƭŘŜ ƪǳƭƭŀƴƤƭƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊƛǊΦ Tƭƪ 

ƻƭŀǊŀƪΣ ŀȅƴƤ ǀƪƭƛŘ ƳŜǎŀŦŜǎƛ ǾŜ ²ŀǊŘ ōŀƐƭŀƴǘƤǎƤ ƪǳƭƭŀƴƤƭŀǊŀƪ !ƎƎƭƻƳŜǊŀǘƛǾŜ/ƭǳǎǘŜǊƛƴƎ ǎƤƴƤŦƤƴƤ н 

ƪǸƳŜȅƭŜ ōŀǒƭŀǘƤƭƤǊΦ 

hierarchical_cluster = AgglomerativeClustering(n_clusters=2, affinity='euclidean', 

linkage='ward') 

 

ΦŦƛǘψǇǊŜŘƛŎǘ ȅǀƴǘŜƳƛΣ ǎŜœƛƭŜƴ ƪǸƳŜ ǎŀȅƤƳƤȊŘŀ ǘŀƴƤƳƭŀƴŀƴ ǇŀǊŀƳŜǘǊŜƭŜǊƛ ƪǳƭƭŀƴŀǊŀƪ ƪǸƳŜƭŜǊƛ 

ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ ǾŜǊƛƭŜǊƛƳƛȊ ǸȊŜǊƛƴŘŜ œŀƐǊƤƭŀōƛƭƛǊΦ 

scikit-ƭŜŀǊƴ ƪƛǘŀǇƭƤƐƤΣ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜȅƛ ŦŀǊƪƭƤ ōƛǊ ǒŜƪƛƭŘŜ ƪǳƭƭŀƴƳŀƳƤȊŀ ƛȊƛƴ ǾŜǊƛǊΦ Tƭƪ 

ƻƭŀǊŀƪΣ ŀȅƴƤ ǀƪƭƛŘ ƳŜǎŀŦŜǎƛ ǾŜ ²ŀǊŘ ōŀƐƭŀƴǘƤǎƤ ƪǳƭƭŀƴƤƭŀǊŀƪ !ƎƎƭƻƳŜǊŀǘƛǾŜ/ƭǳǎǘŜǊƛƴƎ ǎƤƴƤŦƤ н 

ƪǸƳŜȅƭŜ ōŀǒƭŀǘƤƭƤǊΦ 

labels = hierarchical_cluster.fit_predict(data) print(labels) 



 

Sonuç: [0 0 1 0 0 1 1 0 1 1] 

 

{ƻƴ ƻƭŀǊŀƪΣ ƘƛȅŜǊŀǊǒƛƪ ƪǸƳŜƭŜƳŜ ȅǀƴǘŜƳƛȅƭŜ ƘŜǊ ōƛǊ ŘƛȊƛƴŜ ŀǘŀƴŀƴ ŜǘƛƪŜǘƭŜǊ ƪǳƭƭŀƴƤƭŀǊŀƪ ŀȅƴƤ 

ǾŜǊƛƭŜǊ œƛȊƛƭƛǊ ǾŜ ƴƻƪǘŀƭŀǊ ǊŜƴƪƭŜƴŘƛǊƛƭƛǊǎŜΣ ƘŜǊ ƴƻƪǘŀƴƤƴ ŀǘŀƴŘƤƐƤ ƪǸƳŜ ƎǀǊǸƭŜōƛƭƛǊΥ 

plt.scatter(x, y, c=labels) 

plt.show() 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.1.2. K-ortalama 
K-aŜŀƴǎ !ƭƎƻǊƛǘƳŀǎƤ: 

K-ƳŜŀƴǎ ŀƭƎƻǊƛǘƳŀǎƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ ǀǊƴŜƪƭŜƳΣ ƪ ŀŘŜǘ ƪǸƳŜȅŜ ōǀƭǸƴǸǊΦ !ƭƎƻǊƛǘƳŀƴƤƴ ǀȊǸ 

ōƛǊōƛǊƭŜǊƛƴŜ ōŜƴȊŜǊƭƛƪ ƎǀǎǘŜǊŜƴ ǾŜǊƛƭŜǊƛƴ ŀȅƴƤ ƪǸƳŜ ƛœŜǊƛǎƛƴŜ ŀƭƤƴƳŀǎƤƴŀ ŘŀȅŀƴƤǊΦ 

!ƭƎƻǊƛǘƳŀŘŀƪƛ ōŜƴȊŜǊƭƛƪ ǘŜǊƛƳƛΣ ǾŜǊƛƭŜǊ ŀǊŀǎƤŘŀƪƛ ǳȊŀƪƭƤƐŀ ƎǀǊŜ ōŜƭƛǊƭŜƴƳŜƪǘŜŘƛǊΦ ¦ȊŀƪƭƤƐƤn az 

ƻƭƳŀǎƤ ōŜƴȊŜǊƭƛƐƛƴ ȅǸƪǎŜƪΣ œƻƪ ƻƭƳŀǎƤ ƛǎŜ ŘǸǒǸƪ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƳŜƪǘŜŘƛǊΦ 

K-ƳŜŀƴǎ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ȅŀǇƤǎƤ ŀǒŀƐƤŘŀƪƛ ƎƛōƛŘƛǊΤ 

1) Y ŀŘŜǘ ǊŀǎǘƎŜƭŜ ƪǸƳŜ ƻƭǳǒǘǳǊ 

2) YŀǊŜ Ƙŀǘŀ ƻǊŀƴƤƴƤ ƘŜǎŀǇƭŀ 

3) ±ŜǊƛƭŜǊƛƴ ƪǸƳŜƭŜǊƛƴ ƻǊǘŀ ƴƻƪǘŀƭŀǊƤƴŀ ƻƭŀƴ ǳȊŀƪƭƤƪƭŀǊƤƴƤ ōǳƭ 

4) Her veri iœƛƴ Ŝƴ ȅŀƪƤƴ ƪǸƳŜȅƛΣ ƻ ǾŜǊƛƴƛƴ ƪǸƳŜǎƛ ƻƭŀǊŀƪ ōŜƭƛǊƭŜ 

5) ¸Ŝƴƛ ȅŜǊƭŜǒƛƳ ŘǸȊŜƴƛƴŜ ƎǀǊŜ Ƙŀǘŀ ƻǊŀƴƤƴƤ ƘŜǎŀǇƭŀ 

6) 9ƐŜǊ ǀƴŎŜƪƛ Ƙŀǘŀ ƻǊŀƴƤ ƛƭŜ ǒƛƳŘƛƪƛ Ƙŀǘŀ ƻǊŀƴƤ Ŝǒƛǘ ŘŜƐƛƭǎŜ нΣоΣпΣр ǾŜ сΦ ŀŘƤƳƭŀǊƤ ǘŜƪǊŀǊƭŀ 

7) 9ƐŜǊ ǀƴŎŜƪƛ Ƙŀǘŀ ƻǊŀƴƤ ƛƭŜ ǒƛƳŘƛƪƛ Ƙŀǘŀ ƻǊŀƴƤ ŜǒƛǘǎŜ ƪǸƳŜƭŜƳŜ ƛǒƭŜƳƛƴƛ ǎƻƴƭŀƴŘƤǊ 

 

 

DƛǊǎŜƪ ȅǀƴǘŜƳƛΣ ƪǸƳŜƭŜǊŜ ƴŀǎƤƭ ƛƘǘƛȅŀœ ŘǳȅŀŎŀƐƤƳƤȊ ƪƻƴǳǎǳƴŘŀ ƪǳƭƭŀƴƤǒƭƤ ƻƭǳǊΦ Dirsek 

ƴƻƪǘŀǎƤƴƤn belirlenmesi gerekir. 

 

 

K-ƳŜŀƴǎΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƪǸƳŜƭŜƳŜƪ ƛœƛƴ ŘŜƴŜǘƛƳǎƛȊ ōƛǊ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛŘƛǊΦ Algoritma, 

ƘŜǊ ƪǸƳŜŘŜƪƛ ǾŀǊȅŀƴǎƤ Ŝƴ ŀȊŀ ƛƴŘƛǊŜǊŜƪ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ȅƛƴŜƭŜƳŜƭƛ ƻƭŀǊŀƪ Y ƪǸƳŜƭŜǊƛƴŜ ōǀƭŜǊΦ 

 

bŀǎƤƭ œŀƭƤǒƤǊΚ 

Tƭƪ ƻƭŀǊŀƪΣ ƘŜǊhangi  ǾŜǊƛ ƴƻƪǘŀǎƤ ǊŀǎǘƎŜƭŜ ƻƭŀǊŀƪ Y ƪǸƳŜƭŜǊƛƴŘŜƴ ōƛǊƛƴŜ ŀǘŀƴƤǊΦ !ǊŘƤƴŘŀƴΣ ƘŜǊ 

ƪǸƳŜƴƛƴ ŀƐƤǊƭƤƪ ƳŜǊƪŜȊƛƴƛ όƛǒƭŜǾǎŜƭ ƻƭŀǊŀƪ ƳŜǊƪŜȊύ ƘŜǎŀǇƭŀǊƤȊ ǾŜ ƘŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ Ŝƴ ȅŀƪƤƴ 

ŀƐƤǊƭƤƪ ƳŜǊƪŜȊƛƴŜ ǎŀƘƛǇ ƪǸƳŜȅŜ ȅŜƴƛŘŜƴ ŀǘŀǊƤȊΦ IŜǊ ǾŜǊƛ ƴƻƪǘŀǎƤ ƛœƛƴ ƪǸƳŜ ŀǘŀƳŀƭŀǊƤ ŀǊǘƤƪ 

ŘŜƐƛǒƳŜȅŜƴŜ ƪŀŘŀǊ ōǳ ƛǒƭŜƳƛ ǘŜƪǊŀǊƭƤȅƻǊǳȊΦ 

 

K-ƻǊǘŀƭŀƳŀ ƪǸƳŜƭŜƳŜΣ ǾŜǊƛƭŜǊƛ ƎǊǳǇƭŀƴŘƤǊƳŀƪ ƛǎǘŜŘƛƐƛƳƛȊ ƪǸƳŜ ǎŀȅƤǎƤ ƻƭŀƴ Yϥȅƛ ǎŜœƳŜƳƛȊƛ 

gerektirir. Dirsek yǀƴǘŜƳƛΣ ŜȅƭŜƳǎƛȊƭƛƐƛ όƳŜǎŀŦŜȅŜ ŘŀȅŀƭƤ ōƛǊ ǀƭœǸƳύ ƎǊŀŦƛƐƛƴƛ œƤƪŀǊƳŀƳƤȊŀ ǾŜ 

ŘƻƐǊǳǎŀƭ ƻƭŀǊŀƪ ŀȊŀƭƳŀȅŀ ōŀǒƭŀŘƤƐƤ ƴƻƪǘŀȅƤ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƳƛȊŜ ƻƭŀƴŀƪ ǘŀƴƤǊΦ .ǳ ƴƻƪǘŀ ϦŜƭƻǿϦ 

ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊ ǾŜ ǾŜǊƛƭŜǊƛƳƛȊŜ ŘŀȅŀƭƤ ƻƭŀǊŀƪ Y ƛœƛƴ Ŝƴ ƛȅƛ ŘŜƐŜǊ ƛœƛƴ ƛȅƛ ōƛǊ ǘŀƘƳƛƴŘir. 

 

 

 

 

 

 

 

 



mǊƴŜƪΥ .ŀȊƤ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƎǀǊǎŜƭƭŜǒǘƛǊŜǊŜƪ ōŀǒƭŀȅƤƴΦ 

import matplotlib.pyplot as plt 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12,13,7,15,17,7,5,8] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21,18,20,29,21,22,15,14] 

plt.scatter(x, y) 

plt.show() 

 
 ƛƳŘƛ ŦŀǊƪƭƤ Y ŘŜƐŜǊƭŜǊƛ ƛœƛƴ ŀǘŀƭŜǘƛ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƪ ƛœƛƴ ŘƛǊǎŜƪ ȅǀƴǘŜƳƛƴƛ όŜƭōƻǿ ƳŜǘƘƻŘύ 

ƪǳƭƭŀƴƤȅƻǊǳȊΦ 

 

YƻŘ ǀǊƴŜƐƛΥ 

from sklearn.cluster import KMeans 

data = list(zip(x, y)) 

inertias = [] 

 

for i in range(1,11): 

    kmeans = KMeans(n_clusters=i) 

    kmeans.fit(data) 

    inertias.append(kmeans.inertia_) 

 

plt.plot(range(1,11), inertias, marker='o') 

plt.title('Elbow method') 

plt.xlabel('Number of clusters') 

plt.ylabel('Inertia') 

plt.show() 



 
 

5ƛǊǎŜƪ ȅǀƴǘŜƳƛΣ нϥƴƛƴ Y ƛœƛƴ ƛȅƛ ōƛǊ ŘŜƐŜǊ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊΣ ōǳ ƴŜŘŜƴƭŜ ǎƻƴǳŎǳ ȅŜƴƛŘŜƴ ŜƐƛǘƛǊ 

ǾŜ ƎǀǊǎŜƭƭŜǒǘƛǊƛǊƛȊΦ 

 

YƻŘ mǊƴŜƐƛΥ 

kmeans = KMeans(n_clusters=2) 

kmeans.fit(data) 

plt.scatter(x, y, c=kmeans.labels_) 

plt.show() 

 
 

mǊƴŜƐƛƴ ŀœƤƪƭŀƴƳŀǎƤΥ 

TƘǘƛȅŀœ Řǳȅǳƭŀƴ ƳƻŘǸƭƭŜǊ ƛœŜ ŀƪǘŀǊƤƭƤǊΦ 

import matplotlib.pyplot as plt 

from sklearn.cluster import KMeans 

 

from sklearn.cluster import Kmeans, K-hǊǘŀƭŀƳŀ ŀƭƎƻǊƛǘƳŀǎƤƴŀ ŀƛǘ ȅŀȊƤƭƤƳƤ ƪǸǘǸǇƘŀƴŜŘŜƴ 

transfer eder. 



scikit-ƭŜŀǊƴΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƛœƛƴ ǇƻǇǸƭŜǊ ōƛǊ ƪǸǘǸǇƘŀƴŜŘƛǊΦ  .ƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜ ƛƪƛ ŘŜƐƛǒƪŜƴŜ 

benzeyen diziler oƭǳǒǘǳǊǳƭǳǊΦ .ǳǊŀŘŀ ȅŀƭƴƤȊŎŀ ƛƪƛ ŘŜƐƛǒƪŜƴ ƪǳƭƭŀƴƤǊƪŜƴΣ ōǳ ȅǀƴǘŜƳƛƴ ƘŜǊƘŀƴƎƛ 

ōƛǊ ǎŀȅƤŘŀ ŘŜƐƛǒƪŜƴƭŜ œŀƭƤǒŀŎŀƐƤƴƤ ǳƴǳǘƳŀȅƤƴΥ 

x = [4, 5, 10, 4, 3, 11, 14 , 6, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

 

±ŜǊƛƭŜǊ ōƛǊ ŘƛȊƛ ƴƻƪǘŀȅŀ ŘǀƴǸǒǘǸǊǸƭǸǊΥ 

data = list(zip(x, y)) 

print(data) 

 

Sonuç: 

[(4, 21), (5, 19), (10, 24), (4, 17), (3, 16), (11, 25), (14, 24), (6, 22), (10, 21), (12, 21)] 

 

Y ƛœƛƴ Ŝƴ ƛȅƛ ŘŜƐŜǊƛ ōǳƭƳŀƪ ƛœƛƴΣ ōƛǊ ŘƛȊƛ ƻƭŀǎƤ ŘŜƐŜǊ ƛœƛƴ ǾŜǊƛƭŜǊƛƳƛȊŘŜ Y-ŀǊŀœƭŀǊƤƴƤ œŀƭƤǒǘƤǊƳŀƳƤȊ 

ƎŜǊŜƪƛǊΦ ¸ŀƭƴƤȊŎŀ мл ǾŜǊƛ ƴƻƪǘŀƳƤȊ ǾŀǊΣ ŘƻƭŀȅƤǎƤȅƭŀ ƳŀƪǎƛƳǳƳ ƪǸƳŜ ǎŀȅƤǎƤ млϥŘǳǊΦ .ǀȅƭŜŎŜΣ 

όмΣммύ ŀǊŀƭƤƐƤƴŘŀƪƛ ƘŜǊ Y ŘŜƐŜǊƛ ƛœƛƴ ōƛǊ Y-ƻǊǘŀƭŀƳŀ ƳƻŘŜƭƛ ŜƐƛǘƛǊƛȊ ǾŜ ōǳ ƪǸƳŜ ǎŀȅƤǎƤƴŘŀƪƛ 

ƛƴǘŜǊǘƛŀϥȅƤ œƛȊŜǊƛȊΥ 

 

inertias = [] 

 

for i in range(1,11): 

    kmeans = KMeans(n_clusters=i) 

    kmeans.fit(data) 

    inertias.append(kmeans.inertia_) 

 

plt.plot(range(1,11), inertias, marker='o') 

plt.title('Elbow method') 

plt.xlabel('Number of clusters') 

plt.ylabel('Inertia') 

plt.show() 

 

 



 

¸ǳƪŀǊƤŘŀƪƛ ƎǊŀŦƛƪǘŜ όƛƴǘŜǊƛŀϥƴƤƴ ŘŀƘŀ ƭƛƴŜŜǊ ƘŀƭŜ ƎŜƭŘƛƐƛύ ϦŘƛǊǎŜƪϦƛƴ YҐнϥŘŜ ƻƭŘǳƐǳƴǳ 

görebiliriz. Daha sonra K-ŀǊŀœ ŀƭƎƻǊƛǘƳŀƳƤȊƤ ōƛǊ ƪŜȊ ŘŀƘŀ ǳȅŘǳǊŀōƛƭƛǊ ǾŜ ǾŜǊƛƭŜǊŜ ŀǘŀƴŀƴ ŦŀǊƪƭƤ 

kümeleri çizebiliriz: 

kmeans = KMeans(n_clusters=2) 

kmeans.fit(data) 

 

plt.scatter(x, y, c=kmeans.labels_) 

plt.show() 

Result: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.1.3. ¢ŜƳŜƭ .ƛƭŜǒŜƴ !ƴŀƭƛȊƛ όtǊƛƴŎƛǇŀƭ /ƻƳǇƻƴŜƴǘ 

Analysis - PCA) 
t/! ό tǊƛƴŎƛǇŀƭ /ƻƳǇƻƴŜƴǘ !ƴŀƭȅǎƛǎύ ¢ŜƳŜƭ .ƛƭŜǒŜƴƭŜǊ !ƴŀƭƛȊƛ 

¢ǸǊƪœŜǎƛ ά¢ŜƳŜƭ .ƛƭŜǒŜƴƭŜǊ !ƴŀƭƛȊƛέ ƻƭŀƴ t/! ǘŀƴƤƳŀΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀΣ ƎǀǊǸƴǘǸ ǎƤƪƤǒǘƤǊƳŀ 

ŀƭŀƴƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ ȅŀǊŀǊƭƤ ōƛǊ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǘŜƪƴƛƪǘƛǊΦ ¢ŜƳŜƭ ŀƳŀŎƤ ȅǸƪǎŜƪ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊŘŜ 

en yüksek varyans ile veri setini tutmak ancak bunu yaparken boyut indirƎŜƳŜȅƛ ǎŀƐƭŀƳŀƪ 

ƻƭŀƴ ōƛǊ ǘŜƪƴƛƪǘƛǊΦ CŀȊƭŀ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊŘŜƪƛ ƎŜƴŜƭ ǀȊŜƭƭƛƪƭŜǊƛ ōǳƭŀǊŀƪ ōƻȅǳǘ ǎŀȅƤǎƤƴƤƴ 

ŀȊŀƭǘƤƭƳŀǎƤƴƤΣ ǾŜǊƛƴƛƴ ǎƤƪƤǒǘƤǊƤƭƳŀǎƤƴƤ ǎŀƐƭŀǊΦ .ƻȅǳǘ ŀȊŀƭƳŀǎƤȅƭŀ ōŀȊƤ ǀȊŜƭƭƛƪƭŜǊƛƴ ƪŀȅōŜŘƛƭŜŎŜƐƛ 

kesindir; fakat amaçlanan, bu kaybolan özelliklerin veǊƛ ȅƤƐƤƴƤ ƘŀƪƪƤƴŘŀ œƻƪ ŀȊ ōƛƭƎƛ ƛœŜǊƛȅƻǊ 

ƻƭƳŀǎƤŘƤǊΦ .ǳ ȅǀƴǘŜƳΣ ȅǸƪǎŜƪ ƪƻǊŜƭŀǎȅƻƴƭǳ ŘŜƐƛǒƪŜƴƭŜǊƛ ōƛǊ ŀǊŀȅŀ ƎŜǘƛǊŜǊŜƪΣ ǾŜǊƛƭŜǊŘŜƪƛ Ŝƴ 

œƻƪ ǾŀǊȅŀǎȅƻƴǳ ƻƭǳǒǘǳǊŀƴ άǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊέ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭŀƴ ŘŀƘŀ ŀȊ ǎŀȅƤŘŀ ȅŀǇŀȅ 

ŘŜƐƛǒƪŜƴ ƪǸƳŜǎƛ ƻƭǳǒǘǳǊulur. 

 

PCA veridŜƪƛ ƎŜǊŜƪƭƛ ōƛƭƎƛƭŜǊƛ ƻǊǘŀȅŀ œƤƪŀǊƳŀŘŀ ƻƭŘǳƪœŀ Ŝǘƪƛƭƛ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ t/!Ωƛƴ ŀǊƪŀǎƤƴŘŀ 

ȅŀǘŀƴ ǘŜƳŜƭ ƳŀƴǘƤƪ œƻƪ ōƻȅǳǘƭǳ ōƛǊ ǾŜǊƛȅƛΣ ǾŜǊƛŘŜƪƛ ǘŜƳŜƭ ǀȊŜƭƭƛƪƭŜǊƛ ȅŀƪŀƭŀȅŀǊŀƪ ŘŀƘŀ ŀȊ 

ǎŀȅƤŘŀ ŘŜƐƛǒƪŜƴƭŜ ƎǀǎǘŜǊƳŜƪǘƛǊΦ 

 

t/!ϥȅƤ ŘŀƘŀ ƛȅƛ ŀƴƭŀȅŀōƛƭƳŜƪ ƛœƛƴ н ōƻȅǳǘƭǳ ōƛǊ ǾŜǊƛ ǎŜǘƛƳƛȊ ƻƭŘǳƐǳƴǳ Ƙŀȅŀƭ ŜŘƛƴΦ IŜǊ ōƻȅǳǘ 

bir özellik sütunu olarak temsil edilebilir: 

 

 
!ȅƴƤ ǾŜǊƛ ƪǸƳŜǎƛƴƛ ōƛǊ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛ ƻƭŀǊŀƪ ǘŜƳǎƛƭ ŜŘŜōƛƭƛǊƛȊΥ 

 
 



t/!ϥƴƤƴ ǘŜƳŜƭ ŀƳŀŎƤΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ōƛǊ ŘƛȊƛ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜ ǘŀƴƤƳƭŀȅŀōƛƭŜƴ ōǳ ǘǸǊ ǘŜƳŜƭ 

bileǒŜƴƭŜǊƛ ōǳƭƳŀƪǘƤǊΦ 

 
t/!ΩŘŀ ¢ŜƳŜƭ ōƛƭŜǒŜƴƭŜǊ ǾŜƪǘǀǊƭŜǊŘƛǊΣ ŀƴŎŀƪ ǊŀǎǘƎŜƭŜ ǎŜœƛƭƳŜȊƭŜǊΦ Tƭƪ ǘŜƳŜƭ ōƛƭŜǒŜƴΣ ƻǊƛƧƛƴŀƭ 

ǀȊŜƭƭƛƪƭŜǊŘŜƪƛ Ŝƴ ōǸȅǸƪ ǾŀǊȅŀƴǎƤ (En küçük kareler metotu) ŀœƤƪƭŀȅŀŎŀƪ ǒŜƪƛƭŘŜ ƘŜǎŀǇƭŀƴƤǊΦ 

TƪƛƴŎƛ ōƛƭŜǒŜƴ ōƛǊƛƴŎƛ ōƛƭŜǒŜƴŜ ŘƛƪǘƛǊ ǾŜ ōƛǊƛƴŎƛ ŀƴŀ ōƛƭŜǒŜƴŘŜƴ ǎƻƴǊŀ ƪŀƭŀƴ Ŝƴ ōǸȅǸƪ ǾŀǊȅŀƴǎƤ 

ŀœƤƪƭŀǊΦ 

 

hǊƛƧƛƴŀƭ ǾŜǊƛƭŜǊΣ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊƭŜǊƛ ƻƭŀǊŀƪ ǘŜƳǎƛƭ ŜŘƛƭŜōƛƭƛǊΦ t/!Σ ōƛǊ ŀŘƤƳ ŘŀƘŀ ƛƭŜǊƛ ƎƛǘƳŜƳƛȊŜ 

ǾŜ ǾŜǊƛƭŜǊƛ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛƴ ŘƻƐǊǳǎŀƭ ƪƻƳōƛƴŀǎȅƻƴƭŀǊƤ ƻƭŀǊŀƪ ǘŜƳǎƛƭ ŜǘƳŜƳƛȊŜ ƻƭŀƴŀƪ ǘŀƴƤǊΦ 

Temel bileǒŜƴƭŜǊƛƴ ŀƭƤƴƳŀǎƤΣ ǾŜǊƛƭŜǊƛƴ ǀȊŜƭƭƛƪм Ȅ ǀȊŜƭƭƛƪн ŜƪǎŜƴƛƴŘŜƴ t/!м Ȅ t/!н ŜƪǎŜƴƛƴŜ 

ŘƻƐǊǳǎŀƭ ōƛǊ ǒŜƪƛƭŘŜ ŘǀƴǸǒǘǸǊǸƭƳŜǎƛƴŜ ŜǒŘŜƐŜǊŘƛǊΦ 

 

.ǳ ƴŜŘŜƴ ȅŀǊŀǊƭƤŘƤǊΚ 

¸ǳƪŀǊƤŘŀƪƛ ƪǸœǸƪ н ōƻȅǳǘƭǳ ǀǊƴŜƪǘŜΣ ŦƻǊƳǳƴ ōƛǊ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊǸ όǀȊŜƭƭƛƪмΣ ǀȊŜƭƭƛƪнύΣ ŦƻǊƳǳƴ ōƛǊ 

ǾŜƪǘǀǊǸƴŜ όōƛǊƛƴŎƛ ŀƴŀ ōƛƭŜǒŜƴ όt/!мύΣ ƛƪƛƴŎƛ ŀǎƤƭ ōƛƭŜǒŜƴύ œƻƪ ōŜƴȊŜǊ ƻƭŀŎŀƐƤƴŘŀƴΣ t/! 

ƪǳƭƭŀƴŀǊŀƪ ŦŀȊƭŀ ōƛǊ ǒŜȅ ŜƭŘŜ ŜǘƳƛȅƻǊǳȊΦ ōƛƭŜǒŜƴ όt/!нύύΦ Ancak çok büyük veri kümelerinde 

όōƻȅǳǘ ǎŀȅƤǎƤƴƤƴ млл ŦŀǊƪƭƤ ŘŜƐƛǒƪŜƴƛ ƎŜœŜōƛƭŘƛƐƛύΣ ŀƴŀ ōƛƭŜǒŜƴƭŜǊ œƻƪ ǎŀȅƤŘŀ ǀȊŜƭƭƛƐƛ ȅŀƭƴƤȊŎŀ 

ōƛǊƪŀœ ǘŜƳŜƭ ōƛƭŜǒŜƴŜ ƛƴŘƛǊƎŜȅŜǊŜƪ ƎǸǊǸƭǘǸȅǸ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƤǊΦ ¢ŜƳŜƭ ōƛƭŜǒŜƴƭŜǊΣ ǾŜǊƛƭŜǊƛƴ 

ŘǸǒǸƪ ōƻȅǳǘƭǳ ǳȊŀȅŀ ŘƛƪŜȅ ǇǊƻƧŜƪǎƛȅƻƴƭŀǊƤŘƤǊΦ 

 

PCA ƴŜ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΚ 

!ƭƎƻǊƛǘƳŀ ƪŜƴŘƛ ōŀǒƤƴŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊ ǾŜȅŀ ōŀǒƪŀ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤƴŘŀƴ ǀƴŎŜ 

ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ǾŜǊƛ ǘŜƳƛȊƭŜƳŜ ǾŜȅŀ ǾŜǊƛ ǀƴ ƛǒƭŜƳŜ ǘŜƪƴƛƐƛ ƻƭŀǊŀƪ ƘƛȊƳŜǘ ŜŘŜōƛƭƛǊΦ 

 

YŜƴŘƛ ōŀǒƤƴŀ t/!Σ œŜǒƛǘƭƛ ƪǳƭƭŀƴƤƳ ŘǳǊǳƳƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭƤǊΥ 

1. 4ƻƪ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊƛ ƎǀǊǎŜƭƭŜǒǘƛǊƛǊΦ ±ŜǊƛ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƭŜǊƛΣ œƻƪ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊƛ н ǾŜȅŀ о 

ōƻȅǳǘƭǳ ƎǊŀŦƛƪƭŜǊ ƻƭŀǊŀƪ ƛƭŜǘƳŜƪ ƛœƛƴ ƘŀǊƛƪŀ ōƛǊ ŀǊŀœǘƤǊΦ 

2. .ƛƭƎƛƭŜǊƛ ǎƤƪƤǒǘƤǊƤǊΦ ¢ŜƳŜƭ .ƛƭŜǒŜƴ !ƴŀƭƛȊƛΣ ǾŜǊƛƭŜǊƛ ŘŀƘŀ ǾŜǊƛƳƭƛ ōƛǊ ǒŜƪƛƭŘŜ ŘŜǇƻƭŀƳŀƪ ǾŜ 

iletmek içiƴ ōƛƭƎƛƭŜǊƛ ǎƤƪƤǒǘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ mǊƴŜƐƛƴ œƻƪ ŦŀȊƭŀ ƪŀƭƛǘŜ ƪŀȅōŜǘƳŜŘŜƴ 

ƎǀǊǸƴǘǸƭŜǊƛ ǎƤƪƤǒǘƤǊƳŀƪ ƛœƛƴ ǾŜȅŀ ǎƛƴȅŀƭ ƛǒƭŜƳŜŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ ¢ŜƪƴƛƪΣ ǀǊǸƴǘǸ ǘŀƴƤƳŀ 



όǀȊŜƭƭƛƪƭŜ ȅǸȊ ǘŀƴƤƳŀύΣ ƎǀǊǸƴǘǸ ǘŀƴƤƳŀ ǾŜ ŘŀƘŀ ŦŀȊƭŀǎƤƴŘŀ œƻƪ œŜǒƛǘƭƛ ǎƤƪƤǒǘƤǊƳŀ 

problemleǊƛƴŘŜ ōŀǒŀǊƤȅƭŀ ǳȅƎǳƭŀƴƳƤǒǘƤǊΦ 

3. YŀǊƳŀǒƤƪ ƛǒ ƪŀǊŀǊƭŀǊƤƴƤ ōŀǎƛǘƭŜǒǘƛǊƛǊΦ t/!Σ ƎŜƭŜƴŜƪǎŜƭ ƻƭŀǊŀƪ ƪŀǊƳŀǒƤƪ ƛǒ ƪŀǊŀǊƭŀǊƤƴƤ 

ōŀǎƛǘƭŜǒǘƛǊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ mǊƴŜƐƛƴΣ ǘǸŎŎŀǊƭŀǊ ǇƻǊǘŦǀȅƭŜǊƛ ȅǀƴŜǘƳŜƪ ƛœƛƴ оллϥŘŜƴ ŦŀȊƭŀ 

Ŧƛƴŀƴǎŀƭ ŀǊŀœ ƪǳƭƭŀƴƤǊΦ !ƭƎƻǊƛǘƳŀΣ ŦŀƛȊ ƻǊŀƴƤ ǘǸǊŜǾ ǇƻǊǘŦǀȅƭŜǊƛƴƛƴ Ǌƛǎƪ ȅǀƴŜǘƛƳƛƴŘŜ ōŀǒŀǊƤƭƤ 

ƻƭŘǳƐǳƴǳ ƪŀƴƤǘƭŀŘƤ ǾŜ Ŧƛƴŀƴǎŀƭ ŀǊŀœƭŀǊƤƴ ǎŀȅƤǎƤƴƤ оллϥŘŜƴ ŦŀȊƭŀ ƻƭŀƴƭŀǊŘŀƴ о-п ŀƴŀ ōƛƭŜǒŜƴŜ 

indirdi. 

4. YƤǾǊƤƳƭƤ ōƛƭƛƳǎŜƭ ǎǸǊŜœƭŜǊƛ ƴŜǘƭŜǒǘƛǊƛǊΦ !ƭƎƻǊƛǘƳŀΣ ǎƛƴƛǊǎŜƭ ǘƻǇƭǳƭǳƪƭŀǊƤƴ ŀƪǎƛȅƻƴ 

potansiyellerini ǘŜǘƛƪƭŜƳŜ ƻƭŀǎƤƭƤƐƤƴƤ ŀǊǘƤǊŀƴ ŘƻƭŀƳōŀœƭƤ ǾŜ œƻƪ ȅǀƴƭǸ ŦŀƪǘǀǊƭŜǊƛƴ 

ŀƴƭŀǒƤƭƳŀǎƤƴŘŀ ƪŀǇǎŀƳƭƤ ōƛǊ ǒŜƪƛƭŘŜ ǳȅƎǳƭŀƴƳƤǒǘƤǊΦ 

 

mƴ ƛǒƭŜƳŜƴƛƴ ōƛǊ ǇŀǊœŀǎƤ ƻƭŀǊŀƪ t/! ƪǳƭƭŀƴƤƭŘƤƐƤƴŘŀΣ ŀƭƎƻǊƛǘƳŀ ǒǳƴƭŀǊŀ ǳȅƎǳƭŀƴƤǊΥ 

мΦ 9ƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ōƻȅǳǘƭŀǊƤƴ ǎŀȅƤǎƤƴƤ ŀȊŀƭǘƤǊΦ 

нΦ ±ŜǊƛƭŜǊƛƴ ƎǸǊǸƭǘǸǎǸƴǸ ƎƛŘŜǊƛǊΦ t/!Σ Ŝƴ ōǸȅǸƪ ǾŀǊȅŀƴǎƤ ŀœƤƪƭŀȅŀƴ ōƛƭŜǒŜƴƭŜǊƛ ōǳƭŀǊŀƪ 

ƘŜǎŀǇƭŀƴŘƤƐƤƴŘŀƴΣ ǾŜǊƛƭŜǊŘŜƪƛ ǎƛƴȅŀƭƛ ȅŀƪŀƭŀǊ ǾŜ ƎǸǊǸƭǘǸȅǸ ŀǘƭŀǊΦ 

 

t/!ϥȅƤ ƘŜǎŀǇƭŀƳŀƴƤƴ ōƛǊŘŜƴ ŦŀȊƭŀ ȅƻƭǳ ǾŀǊŘƤǊΥ 

мΦ YƻǾŀǊȅŀƴǎ ƳŀǘǊƛǎƛƴƛƴ ǀȊ ōƛƭŜǒƛƳƛ 

2. Veri matrisinin tŜƪƛƭ ŘŜƐŜǊ ŀȅǊƤǒǘƤǊƳŀǎƤ 

оΦ DǸœ ȅƛƴŜƭŜƳŜƭƛ ƘŜǎŀǇƭŀƳŀ ȅƻƭǳȅƭŀ ǀȊŘŜƐŜǊ ȅŀƪƭŀǒƤƳƤ 

пΦ 5ƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ȅƛƴŜƭŜƳŜƭƛ ƪƤǎƳƛ Ŝƴ ƪǸœǸƪ ƪŀǊŜƭŜǊ όbLt![{ύ ƘŜǎŀǇƭŀƳŀǎƤ 

рΦ Χ ǾŜ ŘŀƘŀ ŦŀȊƭŀǎƤΦ 

 

t/!ϥƴƤƴ ŘŀƘŀ ŘŜǊƛƴ ōƛǊ ǘŀƪŘƛǊƛƴƛ ƪŀȊŀƴƳŀƪ ƛœƛƴ ƛƭƪ ȅǀƴǘŜƳŜ - kovaryans matrisinin öz 

ōƛƭŜǒƛƳƛƴŜ - ŘŀƘŀ ȅŀƪƤƴŘŀƴ ōŀƪŀƭƤƳΦ t/!ϥƴƤƴ ƘŜǎŀǇƭŀƴƳŀǎƤƴŘŀ ōƛǊƪŀœ ŀŘƤƳ ǾŀǊŘƤǊΥ 

мΦ mȊŜƭƭƛƪ ǎǘŀƴŘŀǊŘƛȊŀǎȅƻƴǳΦ IŜǊ ǀȊŜƭƭƛƐƛ ƻǊǘŀƭŀƳŀ л ǾŜ ǾŀǊȅŀƴǎƤ м ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ 

ǎǘŀƴŘŀǊǘƭŀǒǘƤǊƤȅƻǊǳȊΦ 5ŀƘŀ ǎƻƴǊŀ ǾŀǊǎŀȅƤƳƭŀǊŘŀ ǾŜ ǎƤƴƤǊƭŀƳŀƭŀǊŘŀ ŀœƤƪƭŀȅŀŎŀƐƤƳƤȊ ƎƛōƛΣ ŦŀǊƪƭƤ 

ōǸȅǸƪƭǸƪ ǎƤǊŀƭŀǊƤƴŘŀ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇ ǀȊŜƭƭƛƪƭŜǊ t/!ϥƴƤƴ Ŝƴ ƛȅƛ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛ ƘŜǎŀǇƭŀƳŀǎƤƴƤ 

engeller. 

нΦ YƻǾŀǊȅŀƴǎ ƳŀǘǊƛǎƛ ƘŜǎŀǇƭŀƳŀǎƤƴƤ ŜƭŘŜ ŜŘƛƴΦ YƻǾŀǊȅŀƴǎ ƳŀǘǊƛǎƛΣ Řϥƴƛƴ ϦōƻȅǳǘϦ όǾŜȅŀ 

ǾŜǊƛƭŜǊƛƳƛȊ ǘŀōƭƻ ƘŀƭƛƴŘŜȅǎŜ ǀȊŜƭƭƛƪ ǾŜȅŀ ǎǸǘǳƴύ ŀƴƭŀƳƤƴŀ ƎŜƭŘƛƐƛ Ř Ȅ Ř ōƻȅǳǘƭŀǊƤƴŘŀ ōƛǊ ƪŀǊŜ 

ƳŀǘǊƛǎǘƛǊΦ IŜǊ ōƛǊ ǀȊŜƭƭƛƪ ŀǊŀǎƤƴŘŀƪƛ ƛƪƛƭƛ ǀȊŜƭƭƛƪ ƪƻǊŜƭŀǎȅƻƴǳƴǳ ƎǀǎǘŜǊƛǊΦ 

оΦ YƻǾŀǊȅŀƴǎ ƳŀǘǊƛǎƛƴƛƴ ǀȊ ōƛƭŜǒƛƳƛƴƛ ƘŜǎŀǇƭŀȅƤƴΦ YƻǾŀǊȅŀƴǎ ƳŀǘǊƛǎƛƴƛƴ ǀȊǾŜƪǘǀǊƭŜǊƛƴƛ όōƛǊƛƳ 

ǾŜƪǘǀǊƭŜǊύ ǾŜ ōǳƴƭŀǊƭŀ ƛƭƛǒƪƛƭƛ ǀȊŘŜƐŜǊƭŜǊƛƴƛ όǀȊǾŜƪǘǀǊǸ œŀǊǇǘƤƐƤƳƤȊ ǎƪŀƭŜǊƭŜǊύ ƘŜǎŀǇƭŀǊƤȊΦ [ƛƴŜŜǊ 

ŎŜōƛǊƛƴƛȊƛ ǘŀȊŜƭŜƳŜƪ ƛǎǘƛȅƻǊǎŀƴƤȊΣ ōǳ ǀȊōƛƭŜǒƛƳ ōƛƭƎƛƴƛȊƛ ȅŜƴƛƭŜƳŜƪ ƛœƛƴ ƛȅƛ ōƛǊ ƪŀȅƴŀƪǘƤǊΦ 

пΦ mȊǾŜƪǘǀǊƭŜǊƛ Ŝƴ ȅǸƪǎŜƪ ǀȊŘŜƐŜǊŘŜƴ Ŝƴ ŘǸǒǸƐŜ ŘƻƐǊǳ ǎƤǊŀƭŀȅƤƴΦ 9ƴ ȅǸƪǎŜƪ ǀȊŘŜƐŜǊŜ ǎŀƘƛǇ 

ǀȊǾŜƪǘǀǊΣ ƛƭƪ ǘŜƳŜƭ ōƛƭŜǒŜƴŘƛǊΦ 5ŀƘŀ ȅǸƪǎŜƪ ǀȊŘŜƐŜǊƭŜǊΣ ŀœƤƪƭŀƴŀƴ ŘŀƘŀ ŦŀȊƭŀ ǇŀȅƭŀǒƤƭŀƴ 

ǾŀǊȅŀƴǎŀ ƪŀǊǒƤƭƤƪ ƎŜƭƛǊΦ 

рΦ !ƴŀ ōƛƭŜǒŜƴƭŜǊƛƴ ǎŀȅƤǎƤƴƤ ǎŜœƛƴΦ b ŀƴŀ ōƛƭŜǒŜƴ ƻƭƳŀƪ ƛœƛƴ Ŝƴ ǸǎǘǘŜƪƛ b ǀȊǾŜƪǘǀǊƭŜǊƛ 

όǀȊŘŜƐŜǊƭŜǊƛƴŜ ƎǀǊŜύ ǎŜœƛƴΦ hǇǘƛƳǳƳ ǘŜƳŜƭ ōƛƭŜǒŜƴ ǎŀȅƤǎƤ ƘŜƳ ǀȊƴŜƭ ƘŜƳ ŘŜ ǎƻǊǳƴŀ ōŀƐƭƤŘƤǊΦ 

DŜƴŜƭƭƛƪƭŜΣ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛƴ ƪƻƳōƛƴŀǎȅƻƴǳ ǘŀǊŀŦƤƴŘŀƴ ŀœƤƪƭŀƴŀƴ ǇŀȅƭŀǒƤƭŀƴ ǾŀǊȅŀƴǎƤƴ 



ƪǸƳǸƭŀǘƛŦ ƳƛƪǘŀǊƤƴŀ ōŀƪŀǊƤȊ ǾŜ ǇŀȅƭŀǒƤƭŀƴ ǾŀǊȅŀƴǎƤ Ƙŀƭŀ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŀœƤƪƭŀȅŀƴ ōǳ ǎŀȅƤŘŀ 

ōƛƭŜǒŜƴ ǎŜœŜǊƛȊΦ 

 

±ŜǊƛ ōƛƭƛƳŎƛƭŜǊƛƴƛƴ œƻƐǳƴǳƴ t/!ϥȅƤ ŜƭƭŜ ƘŜǎŀǇƭŀƳŀȅŀŎŀƐƤƴƤ, bunun yerine Python'da 

{Ŏƛƪƛǘ[ŜŀǊƴ ƛƭŜ ǳȅƎǳƭŀȅŀŎŀƐƤƴƤ ǾŜȅŀ ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ wϥȅƛ ƪǳƭƭŀƴŀŎŀƐƤƴƤ ǳƴǳǘƳŀȅƤƴΦ .ǳ 

ƳŀǘŜƳŀǘƛƪǎŜƭ ǘŜƳŜƭƭŜǊΣ t/! ŀƴƭŀȅƤǒƤƳƤȊƤ ȊŜƴƎƛƴƭŜǒǘƛǊƛǊΣ ŀƴŎŀƪ ǳȅƎǳƭŀƴƳŀǎƤ ƛœƛƴ ƎŜǊŜƪƭƛ 

ŘŜƐƛƭŘƛǊΦ t/!ϥȅƤ ŀƴƭŀƳŀƪΣ ŀǾŀƴǘŀƧƭŀǊƤ ǾŜ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ ƘŀƪƪƤƴŘŀ ŘŀƘŀ ƛȅƛ ōƛǊ ŦƛƪǊŜ ǎŀƘƛǇ 

ƻƭƳŀƳƤȊƤ ǎŀƐƭŀǊΦ 

 

t/!ϥƴƤƴ ŀǾŀƴǘŀƧƭŀǊƤ ǾŜ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ ƴŜƭŜǊŘƛǊΚ 

t/! ōƛǊŘŜƴ ŦŀȊƭŀ ŦŀȅŘŀ ǎŀƐƭŀǊΣ ŀƴŎŀƪ ŀȅƴƤ ȊŀƳŀƴŘŀ ōŀȊƤ ŜƪǎƛƪƭƛƪƭŜǊŘŜƴ ŘŜ ƳǳȊŘŀǊƛǇǘƛǊΦ 

t/!ϥƴƤƴ !ǾŀƴǘŀƧƭŀǊƤΥ 

мΦ IŜǎŀǇƭŀƳŀǎƤ ƪƻƭŀȅŘƤǊΦ t/!Σ ōƛƭƎƛǎŀȅŀǊƭŀǊ ǘŀǊŀŦƤƴŘŀƴ ƘŜǎŀǇƭŀƴƳŀǎƤ ƪƻƭŀȅ ƻƭŀƴ ŘƻƐǊǳǎŀƭ 

ŎŜōƛǊŜ ŘŀȅŀƴƳŀƪǘŀŘƤǊΦ 

нΦ 5ƛƐŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤ ƘƤȊƭŀƴŘƤǊƤǊΦ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ƻǊƛƧƛƴŀƭ 

ǾŜǊƛ ƪǸƳŜǎƛ ȅŜǊƛƴŜ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊ ǸȊŜǊƛƴŘŜ ŜƐƛǘƛƭŘƛƐƛƴŘŜ ŘŀƘŀ ƘƤȊƭƤ ōƛǊƭŜǒƛǊΦ 

3. Yüksek boyutlu veri sƻǊǳƴƭŀǊƤƴŀ ƪŀǊǒƤ ƪƻȅŀǊΦ ¸ǸƪǎŜƪ ōƻȅǳǘƭǳ ǾŜǊƛƭŜǊΣ ǊŜƎǊŜǎȅƻƴŀ ŘŀȅŀƭƤ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤƴ ƪƻƭŀȅŎŀ ŦŀȊƭŀ ǳȅǳƳ ǎŀƐƭŀƳŀǎƤƴŀ ƴŜŘŜƴ ƻƭǳǊΦ 9ƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ōƻȅǳǘƭŀǊƤƴƤ 

ŀȊŀƭǘƳŀƪ ƛœƛƴ ǀƴŎŜŘŜƴ t/!ϥȅƤ ƪǳƭƭŀƴŀǊŀƪΣ ǘŀƘƳƛƴŜ ŘŀȅŀƭƤ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴ ƎŜǊŜƐƛƴŘŜƴ ŦŀȊƭŀ 

ǘŀƪƤƭƳŀǎƤƴƤ ǀƴƭŜǊƛȊΦ 

 

t/!ϥƴƤƴ 5ŜȊŀǾŀƴǘŀƧƭŀǊƤΥ 

мΦ ¢ŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛƴ ŘǸǒǸƪ ȅƻǊǳƳƭŀƴŀōƛƭƛǊƭƛƐƛΦ ¢ŜƳŜƭ ōƛƭŜǒŜƴƭŜǊΣ ƻǊƛƧƛƴŀƭ ǾŜǊƛƭŜǊŘŜƪƛ 

ǀȊŜƭƭƛƪƭŜǊƛƴ ŘƻƐǊǳǎŀƭ ƪƻƳōƛƴŀǎȅƻƴƭŀǊƤŘƤǊΣ ŀƴŎŀƪ ȅƻǊǳƳƭŀƴƳŀǎƤ ƻ ƪŀŘŀǊ ƪƻƭŀȅ ŘŜƐƛƭŘƛǊΦ 

mǊƴŜƐƛƴΣ ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛ ƘŜǎŀǇƭŀŘƤƪǘŀƴ ǎƻƴǊŀ veri kümesindeki en önemli özelliklerin 

ƘŀƴƎƛƭŜǊƛ ƻƭŘǳƐǳƴǳ ǎǀȅƭŜƳŜƪ ȊƻǊŘǳǊΦ 

нΦ .ƛƭƎƛ ƪŀȅōƤ ǾŜ ōƻȅǳǘǎŀƭƭƤƪ ŀȊŀƭǘƳŀ ŀǊŀǎƤƴŘŀƪƛ ŘŜƐƛǒ ǘƻƪǳǒΦ .ƻȅǳǘ ŀȊŀƭǘƳŀ ȅŀǊŀǊƭƤ ƻƭǎŀ ŘŀΣ ōƛǊ 

ōŜŘŜƭƛ ǾŀǊŘƤǊΦ .ƛƭƎƛ ƪŀȅōƤΣ t/!ϥƴƤƴ ƎŜǊŜƪƭƛ ōƛǊ ǇŀǊœŀǎƤŘƤǊΦ .ƻȅǳǘ ŀȊŀƭǘƳŀ ǾŜ ōƛƭƎƛ ƪŀȅōƤ 

ŀǊŀǎƤƴŘŀƪƛ ŘŜƴƎŜȅƛ ŘŜƴƎŜƭŜƳŜƪΣ ƴŜ ȅŀȊƤƪ ƪƛ t/! ƪǳƭƭŀƴƤǊƪŜƴ ȅŀǇƳŀƳƤȊ ƎŜǊŜƪŜƴ ƎŜǊŜƪƭƛ ōƛǊ 

ǳȊƭŀǒƳŀŘƤǊΦ 

 

пΦ t/!ϥƴƤƴ ǾŀǊǎŀȅƤƳƭŀǊƤ ǾŜ ǎƤƴƤǊƭŀƳŀƭŀǊƤ ƴŜƭŜǊŘƛǊΚ 

 

t/!Σ tŜŀǊǎƻƴ ƪƻǊŜƭŀǎȅƻƴǳƴŘŀƪƛ ōƛǊ ŘƛȊƛ ƛǒƭŜƳƭŜ ƛƭƎƛƭƛŘƛǊΣ ōǳ ƴŜŘŜƴƭŜ ōŜƴȊŜǊ ǾŀǊǎŀȅƤƳƭŀǊƤ ǾŜ 

ǎƤƴƤǊƭŀƳŀƭŀǊƤ ŘŜǾǊŀƭƤǊΥ 

1) t/!Σ ǀȊŜƭƭƛƪƭŜǊ ŀǊŀǎƤƴŘŀ ōƛǊ ƪƻǊŜƭŀǎȅƻƴ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅŀǊΦ mȊŜƭƭƛƪƭŜǊ όǾŜȅŀ ǘŀōƭƻ 

ǾŜǊƛƭŜǊƛƴŘŜƪƛ ōƻȅǳǘƭŀǊ ǾŜȅŀ ǎǸǘǳƴƭŀǊύ ƛƭƛǒƪƛƭƛ ŘŜƐƛƭǎŜΣ t/! ǘŜƳŜƭ ōƛƭŜǒŜƴƭŜǊƛ ōŜƭƛǊƭŜȅŜƳŜȊΦ 

2) t/!Σ ǀȊŜƭƭƛƪƭŜǊƛƴ ǀƭœŜƐƛƴŜ ŘǳȅŀǊƭƤŘƤǊΦ Tƪƛ ǀȊŜƭƭƛƐƛƳƛȊ ƻƭŘǳƐǳƴǳ hayal edin - biri 0 ile 1000 

ŀǊŀǎƤƴŘŀ ŘŜƐŜǊƭŜǊ ŀƭƤǊƪŜƴΣ ŘƛƐŜǊƛ л ƛƭŜ м ŀǊŀǎƤƴŘŀ ŘŜƐŜǊƭŜǊ ŀƭƤǊΦ t/!Σ ǾŜǊƛƭŜǊŘŜƪƛ ƎŜǊœŜƪ 

ƳŀƪǎƛƳǳƳ ǾŀǊȅŀƴǎǘŀƴ ōŀƐƤƳǎƤȊ ƻƭŀǊŀƪ ōƛǊƛƴŎƛ ƛƭƪŜ ōƛƭŜǒŜƴƛ ƻƭŀƴ ƛƭƪ ǀȊŜƭƭƛƐŜ ŀǒƤǊƤ ŘŜǊŜŎŜŘŜ 

ȅŀƴƭƤ ƻƭŀŎŀƪǘƤǊΦ .ǳ ȅǸȊŘŜƴ ǀƴŎŜ ŘŜƐŜǊƭŜǊƛ ǎǘŀƴŘŀǊǘƭŀǒǘƤǊƳŀƪ œƻƪ ǀƴŜƳƭƛŘƛǊΦ 



3) t/! ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊŜ ƪŀǊǒƤ ŘŀȅŀƴƤƪƭƤ ŘŜƐƛƭŘƛǊΦ ¸ǳƪŀǊƤŘŀƪƛ ƴƻƪǘŀȅŀ ōŜƴȊŜǊ ǒŜƪƛƭŘŜΣ ŀƭƎƻǊƛǘƳŀ 

ƎǸœƭǸ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴŘŜ ȅŀƴƭƤ ƻƭŀŎŀƪǘƤǊΦ .ǳ ƴŜŘŜƴƭŜΣ t/! 

ƎŜǊœŜƪƭŜǒǘƛǊƳŜŘŜƴ ǀƴŎŜ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊƛƴ ƪŀƭŘƤǊƤƭƳŀǎƤ ǀnerilir. 

4) t/!Σ ǀȊŜƭƭƛƪƭŜǊ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅŀǊΦ !ƭƎƻǊƛǘƳŀΣ ŘƻƐǊǳǎŀƭ 

ƻƭƳŀȅŀƴ ƛƭƛǒƪƛƭŜǊƛ ȅŀƪŀƭŀƳŀƪ ƛœƛƴ ǇŜƪ ǳȅƎǳƴ ŘŜƐƛƭŘƛǊΦ .ǳ ƴŜŘŜƴƭŜΣ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ 

ǀȊŜƭƭƛƪƭŜǊƛƴ ǾŜȅŀ ǀȊŜƭƭƛƪƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊƛƴΣ ƎǸƴƭǸƪ ŘǀƴǸǒǸƳƭŜǊƛ Ǝƛōƛ ǎǘŀndart 

ȅǀƴǘŜƳƭŜǊ ƪǳƭƭŀƴƤƭŀǊŀƪ ŘƻƐǊǳǎŀƭ ƘŀƭŜ ƎŜǘƛǊƛƭƳŜǎƛ ǀƴŜǊƛƭƛǊΦ 

5) ¢Ŝƪƴƛƪ ǳȅƎǳƭŀƳŀƭŀǊ ƎŜƴŜƭƭƛƪƭŜ ƘƛœōƛǊ Ŝƪǎƛƪ ŘŜƐŜǊ ƻƭƳŀŘƤƐƤƴƤ ǾŀǊǎŀȅŀǊΦ TǎǘŀǘƛǎǘƛƪǎŜƭ ȅŀȊƤƭƤƳ 

ŀǊŀœƭŀǊƤƴƤ ƪǳƭƭŀƴŀǊŀƪ t/!ϥȅƤ ƘŜǎŀǇƭŀǊƪŜƴΣ ƎŜƴŜƭƭƛƪƭŜ ǀȊŜƭƭƛƪ ƪǸƳŜǎƛƴƛƴ Ŝƪǎƛƪ ŘŜƐŜǊƭŜǊƛ όōƻǒ 

ǎŀǘƤǊƭŀǊύ ƻƭƳŀŘƤƐƤƴƤ ǾŀǊǎŀȅŀǊƭŀǊΦ 9ƪǎƛƪ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇ ǎŀǘƤǊƭŀǊƤ ǾŜκǾŜȅŀ ǎǸǘǳƴƭŀǊƤ 

ƪŀƭŘƤǊŘƤƐƤƴƤȊŘŀƴ ǾŜȅŀ Ŝƪǎƛƪ ŘŜƐŜǊƭŜǊƛ ȅŀƪƤƴ ōƛǊ ǘŀƘƳƛƴƭŜ όǀǊƴŜƐƛƴΣ ǎǸǘǳƴǳƴ ƻǊǘŀƭŀƳŀǎƤύ 

ŜƪƭŜŘƛƐƛƴƛȊŘŜƴ ŜƳƛƴ ƻƭǳƴΦ 

 

t/!Σ ǾŜǊƛƭŜǊŘŜƪƛ Ƴŀƪǳƭ ƻƭŘǳƐǳ ƪŀŘŀǊ œƻƪ ōƛƭƎƛȅƛ ƛǒƭŜȅŜƴ ōƛǊ ǇǊƻƧŜƪǎƛȅƻƴ ȅŀǇƳŀȅŀ œŀƭƤǒƤǊΦ .ǳ ōƛǊ 

ōƻȅǳǘ ƪǸœǸƭǘƳŜ ǘŜƪƴƛƐƛŘƛǊΦ 9ƴ ȅǸƪǎŜƪ ǾŀǊȅŀƴǎŀ ǎŀƘƛǇ ȅǀƴƭŜǊƛ ōǳƭǳǊ ǾŜ ōƻȅǳǘƭŀǊƤ ƪǸœǸƭǘƳŜƪ 

ƛœƛƴ ǾŜǊƛƭŜǊƛ ōǳƴƭŀǊƭŀ ōƛǊƭƛƪǘŜ ȅŀƴǎƤǘƤǊΦ 

 

Calculation steps of PCA: 

Let there is an N*1 vector with values x1, x2Σ ΧΦΦΣ Ȅm. 

¶ Calculate the sample mean: 

 
¶ Subtract sample mean with vector value: 

 
¶ Calculate the sample covariance matrix: 

 
 

 

¶ Calculate the eigenvalues and eigenvectors of the covariance matrix 



 
¶ Dimensionality reduction: approximate x using only the first k eigenvectors (k< N). 

 

Python Implementation of the Principal Component Analysis (PCA) 

¢ƘŜ Ƴŀƛƴ Ǝƻŀƭ ƻŦ tȅǘƘƻƴΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ t/!Υ 

¶ Implement the covariance matrix. 

¶ Derive eigenvalues and eigenvectors. 

¶ Understand the concept of dimensionality reduction from the PCA. 

 

Loading the Iris data 

import numpy as npimport pylab as plimport pandas as pdfrom sklearn import 

datasetsimport matplotlib.pyplot as pltfrom sklearn.preprocessing import 

StandardScalerload_iris = datasets.load_iris()iris_df = pd.DataFrame(load_iris.data, 

columns=[load_iris.feature_names])iris_df.head() 

 
 

Standardization 

It is always good to standardize the data to keep all features of the data in the same scale. 

standardized_x = StandardScaler().fit_transform(load_iris.data)standardized_x[:2] 

 
 

Compute Covariance Matrix 

covariance_matrix_x = np.cov(standardized_x.T)covariance_matrix_x 

 



Compute Eigenvalues and Eigenvectors from Covariance Matrix 

eigenvalues, eigenvectors = np.linalg.eig(covariance_matrix_x)eigenvalues 

 
 

eigenvectors 

 
 

Check variance in Eigenvalues 

total_of_eigenvalues = sum(eigenvalues)varariance = [(i / total_of_eigenvalues)*100 for i in 

sorted(eigenvalues, reverse=True)]varariance 

 
 

The values shown in figure indicate the variance giving the analysis below: 

¶ 1st Component = 72.96% 

¶ 2nd Component = 22.85% 

¶ 3rd Component = 3.5% 

¶ 4th Component = 0.5% 

 

So, the third and fourth Components have very low variance respectively. These can be 

ŘǊƻǇǇŜŘΦ .ŜŎŀǳǎŜ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎ ŎŀƴΩǘ ŀŘŘ ŀƴȅ ǾŀƭǳŜΦ 

 

Taking 1st and 2nd Components only and Reshaping 

eigenpairs = [(np.abs(eigenvalues[i]), eigenvectors[:,i]) for i in range(len(eigenvalues))]# 

Sorting from Higher values to lower valueeigenpairs.sort(key=lambda x: x[0], 

reverse=True)eigenpairs 

 
 

 

 

 



Perform Matrix Weighing of Eigenparis 

matrix_weighing = 

np.hstack((eigenpairs[0][1].reshape(4,1),eigenpairs[1][1].reshape(4,1)))matrix_weighing 

 
Multiply the standardized matrix with matrix weighing: 

Y = standardized_x.dot(matrix_weighing)Y 

 
 

Plotting 

plt.figure()target_names = load_iris.target_names 

y = load_iris.targetfor c, i, target_name in zip("rgb", [0, 1, 2], target_names): 

    plt.scatter(Y[y==i,0], Y[y==i,1], c=c, label=target_name)plt.xlabel('PCA 1') 

plt.ylabel('PCA 2') 

plt.legend() 

plt.title('PCA') 

plt.show() 

 
 



 

Matrix Decomposition or Matrix Factorization 

Matrix Decomposition or factorization is also an important part of linear algebra used in 

machine learning. Basically, it is a factorization of the matrix into a product of matrices. 

There are several techniques of matrix decomposition like LU decomposition, Singular value 

decomposition (SVD), etc. 

 

Singular Value Decomposition (SVD) 

It is a technique for the reduction of dimension. As per singular value decomposition matrix: 

Let M is a rectangular matrix and can be broken down into three products of matrix τ (1) 

orthogonal matrix (U), (2) diagonal matrix (S), and (3) transpose of the orthogonal matrix 

(V). 

 
 

Conclusion 

Machine learning and deep learning has been build upon the concept of mathematics. A 

vast area of mathematics is used to build algorithms and also for the computation of data. 

Linear algebra is the study of vectors [10] and several rules to manipulate vectors. It is a key 

infrastructure, and it covers many areas of machine learning like linear regression, one-hot 

encoding in the categorical variable, PCA (Principle component analysis) for the 

dimensionality reduction, matrix factorization for recommender systems. 

Deep learning is completely based on linear algebra and calculus. It is also used in several 

optimization techniques like gradient descent, stochastic gradient descent, and others. 

Matrices are an essential part of linear algebra that we use to compactly represent systems 

of linear equations, linear mapping, and others. Also, vectors are unique objects that can be 

added together and multiplied by scalars that produce another object of similar kinds. Any 

suggestions or feedback is crucial to continue to improve. Please let us know in the 

comments if you have any. 

 

 

 

 

 

https://math.libretexts.org/Bookshelves/Linear_Algebra


Uygulama: 

Veri setimiz üzerinde PCA yapabilmek için sklearn kütüphanesinden PCA metotunu 

œŀƐƤǊƳŀƳƤȊ ƎŜǊŜƪƭƛŘƛǊΦ  mƴŎŜƭƛƪƭŜ ƛǊƛǎ ǾŜǊƛ ǎŜǘƛƳƛȊƛ ǎƪƭŜŀǊƴΩŘŜƴ ƛƴŘƛǊŜƭƛƳΦ ƛǊƛǎ ǾŜǊƛ ǎŜǘƛƳƛȊŘŜ о 

ŦŀǊƪƭƤ ǎƤƴƤŦŀ ŀƛǘ п ǀȊƴƛǘŜƭƛƪ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ 

 
 

±ŜǊƛ ǎŜǘƛ ǸȊŜǊƛƴŘŜ ȅŀǇƳƤǒ ƻƭŘǳƐǳƳǳȊ t/! ŘǀƴǸǒǸƳǸ ōƛȊŜ н ōƛƭŜǒŜƴ ǎŜœƳŜƴƛƴΣ ǾŜǊƛƭŜǊƛƴ 

ǘƻǇƭŀƳ ǾŀǊȅŀƴǎƤƴƤƴ ȅŀƪƭŀǒƤƪ ҈ фтΦтϥǎƛƴƛ ƪƻǊǳȅŀōƛƭŜŎŜƐƛƳƛȊƛ ǎǀȅƭŜƳŜƪǘŜŘƛǊΦ ¢ǸƳ ōƛƭŜǒŜƴƭŜǊƛ 

ƪǳƭƭŀƴƳŀƪ ƛǎǘŜƳŜŘƛƐƛƳƛȊ ǎŀŘŜŎŜ ŀƴŀ ōƛƭŜǒŜƴƭŜǊƛ ƪǳƭƭŀƴƳŀƪ ƛǎǘŜŘƛƐƛƳƛȊ ƛœƛƴ ōǳ ǾŀǊȅŀƴǎ ƻǊŀƴƤ 

bizim için yeterlidir. 

 



 
t/! ŘǀƴǸǒǸƳǸ ƛǒƭŜƳƛƴƛ ǘŀƳŀƳƭŀŘƤƪǘŀƴ ǎƻƴǊŀ ǎƤƴƤŦƭŀǊƤƴ ƛƪƛ ōƻȅǳǘƭǳ ǾŜƪǘǀǊƭŜǊƛƴƛ ŀǒŀƐƤŘŀƪƛ 

grafikte görebiliriz. 

 
 

 

 

 

 

 

 

 

 

 

 



3. wŜƎǊŜǎȅƻƴ !ƭƎƻǊƛǘƳŀƭŀǊƤ 
5ŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ōǳƭƳŀȅŀ œŀƭƤǒǘƤƐƤƴƤȊŘŀ ǊŜƎǊŜǎȅƻƴ ȅǀƴǘŜƳƛ ƪǳƭƭŀƴƤƭƤǊΦ aŀƪƛƴŜ 

mƐǊŜƴƛƳƛƴŘŜ ǾŜ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ƳƻŘŜƭƭŜƳŜŘŜ ōǳ ƛƭƛǒƪƛ ƎŜƭŜŎŜƪǘŜƪƛ ƻƭŀȅƭŀǊƤƴ ǎƻƴǳŎǳƴǳ ǘŀƘƳƛƴ 

ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ SǸǊŜƪƭƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǊŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊΦ 

 

wŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

¶ Linear Regression 

¶ Polynomial Regression 

¶ Exponential Regression 

¶ Logistic Regression 

¶ Logarithmic Regression 

 

wŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛΣ ƎƛǊŘƛ ŘŜƐƛǒƪŜƴƭŜǊƛ ƛƭŜ œƤƪǘƤ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ œƻƪ œŜǒƛǘƭƛ 

ƛǎǘŀǘƛǎǘƛƪǎŜƭ ȅǀƴǘŜƳƭŜǊƛ ƪŀǇǎŀǊΦ 9ƴ ȅŀȅƎƤƴ ǒŜƪƭƛΣ ǎƤǊŀŘŀƴ Ŝƴ ƪǸœǸƪ ƪŀreler gibi bir 

ƳŀǘŜƳŀǘƛƪǎŜƭ ƪǊƛǘŜǊŜ ƎǀǊŜ ǾŜǊƛƭŜƴ ǾŜǊƛƭŜǊŜ Ŝƴ ƛȅƛ ǳȅŀŎŀƪ ǒŜƪƛƭŘŜ ǘŜƪ ōƛǊ œƛȊƎƛƴƛƴ œƛȊƛƭŘƛƐƛ 

ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘǳǊΦ  

 

 
 

 

aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛƴŘŜ ōƛǊ ƳƻŘŜƭƛ ŜƐƛǘƳŜƴƛƴ ŀƳŀŎƤΣ ǘǸƳ ǀǊƴŜƪƭŜǊŘŜ ƻǊǘŀƭŀƳŀ ƻƭŀǊŀƪ ŘǸǒǸƪ 

ƪŀȅƤǇƭƤ ōƛǊ  Ŝǒƛƪ ŘŜƐŜǊ ōǳƭƳŀƪǘƤǊΦ .ǳ ƻǊǘŀƭŀƳŀ ƪŀǊŜƭŜǊ ƘŀǘŀǎƤ ƛƭŜ ōǳƭǳƴǳǊ; ŦŀǊƪƭŀǊƤƴ ƪŀǊŜƭŜǊƛ 

ǘƻǇƭŀƳƤƴƤƴ ǀǊƴŜƪ ǎŀȅƤǎƤƴŀ ōǀƭǸƳǸŘǸǊΦ wŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ƎƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛ ƛƭŜ œƤƪǘƤ 

ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƳƻŘŜƭƭŜȅŜƴ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ōƛǊ ȅŀƪƭŀǒƤƳŘƤǊΦ  wŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤƴŘŀ ǾŜǊƛ 

kümesine ait kŀōǳƭ ŜŘƛƭŜōƛƭƛǊ ōƛǊŘŜƴ ŦŀȊƭŀ ǎŀȅƤŘŀ Ŧƻƴƪǎƛȅƻƴ ŜƭŘŜ ŜŘƛƭebilƛǊΦ .ǳ ŘǳǊǳƳŘŀ ŘƻƐǊǳ 

Ŧƻƴƪǎƛȅƻƴǳ ǎŜœƛƳŘŜ ƻǊǘŀƭŀƳŀ ƪŀǊŜƭŜǊƛƴ ƘŀǘŀǎƤ  ƎǀȊ ǀƴǸƴŜ ŀƭƤƴƤǊΦ 

 

 

 

 

 

 



wŜƎǊŜǎȅƻƴ ƪŀǘǎŀȅƤƭŀǊƤ ōǳƭǳƴǳǊƪŜƴ ƻǇǘƛƳŀƭ ƪŀǇǎŀȅƤŎƤ ōƛǊ ŜƐǊƛ Ŧƻƴƪǎƛȅƻƴǳ ŜƭŘŜ ŜŘƛƭƳŜƭƛŘƛǊΦ  

TǇǳŎǳΥ {ƤƴƤŦƭŀƴŘƤǊƳŀ ȅŀǇƤƭƤǊƪŜƴ ȅǸƪǎŜƪ ŘŜǊŜŎŜƭƛ ǇƻƭƛƴƻƳƭŀǊŘŀƴ ƪŀœƤƴƤƭƳŀƭƤŘƤǊΦ 

 

 
¸ŜǘŜǊƭƛ ǾŜǊƛ ƻƭŘǳƐǳƴŘŀΣ ŀǒƤǊƤ ǳȅǳƳ ǎƻǊǳƴǳƴǳ ǀƴƭŜƳŜƪ ƛœƛƴ ϦTȊƻǘƻƴƛƪ wŜƎǊŜǎȅƻƴϦ ƪǳƭƭŀƴƤƭƤǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.1.1. 5ƻƐǊǳǎŀƭ wŜƎǊŀǎȅƻƴ 
5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ bŜŘƛǊΚ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜ bŀǎƤƭ YǳƭƭŀƴƤƭƤǊΚ 

4ƻƐǳ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ όa[ύ ŀƭƎƻǊƛǘƳŀǎƤΣ ōŀǒǘŀ ƛǎǘŀǘƛǎǘƛƪ ƻƭƳŀƪ ǸȊŜǊŜ œŜǒƛǘƭƛ ŀƭŀƴƭŀǊŘŀƴ ǀŘǸƴœ 

ŀƭƤƴƳƤǒǘƤǊΦ aƻŘŜƭƭŜǊƛƴ ŘŀƘŀ ƛȅƛ ǘŀƘƳƛƴ ŜǘƳŜǎƛƴŜ ȅŀǊŘƤƳŎƤ ƻƭŀōƛƭŜn ƘŜǊ ǒŜȅΣ ǎƻƴǳƴŘŀ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛƴƛƴ ōƛǊ ǇŀǊœŀǎƤ ƘŀƭƛƴŜ ƎŜƭƳŜƪǘŜŘƛǊΦ .ǳ ƴŜŘŜƴƭŜΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ƘŜƳ 

ƛǎǘŀǘƛǎǘƛƪǎŜƭ ƘŜƳ ŘŜ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀǎƤ ƻƭŘǳƐǳƴǳ ǎǀȅƭŜƳŜƪ ƎǸǾŜƴƭƛŘƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ǾŜǊƛ ōƛƭƛƳƛ ǾŜ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ǇƻǇǸƭŜǊ ǾŜ ƪŀǊƳŀǒƤƪ 

ƻƭƳŀȅŀƴ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ 5ŜƴŜǘƛƳƭƛ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊ ǾŜ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ 

ƳŀǘŜƳŀǘƛƪǎŜƭ ƛƭƛǒƪƛȅƛ ƛƴŎŜƭŜƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ Ŝƴ ōŀǎƛǘ ǊŜƎǊŜǎȅƻƴ ōƛœƛƳƛŘƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƴŜŘƛǊΚ 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƎǀǎǘŜǊƳŜȅŜ œŀƭƤǒŀƴ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ōƛǊ 

ȅǀƴǘŜƳŘƛǊΦ CŀǊƪƭƤ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŀ ōŀƪŀǊ ǾŜ ōƛǊ ǘǊŜƴŘ œƛȊƎƛǎƛ œƛȊŜǊΦ 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ōŀǎƛǘ 

ōƛǊ ǀǊƴŜƐƛΣ ōƛǊ ƳŀƪƛƴŜ ǇŀǊœŀǎƤƴƤ ǘŀƳƛǊ ŜǘƳŜ ƳŀƭƛȅŜǘƛƴƛƴ ȊŀƳŀƴƭŀ ŀǊǘǘƤƐƤƴƤ ōǳƭƳŀƪǘƤǊΦ 

 

5ŀƘŀ ƪŜǎƛƴ ƻƭŀǊŀƪΣ ōƛǊ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ƛƭŜ ōƛǊ ŘƛȊƛ ŘƛƐŜǊ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƴƛƴ 

karakterini ve ƎǸŎǸƴǸ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƤƭƤǊΦ .ƛǊ ǒƛǊƪŜǘƛƴ ƘƛǎǎŜ ǎŜƴŜŘƛ 

ŦƛȅŀǘƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ Ǝƛōƛ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀƪ ƛœƛƴ ƳƻŘŜƭƭŜǊ ƻƭǳǒǘǳǊƳŀȅŀ ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ 

 

DǀȊƭŜƳƭŜƴŜƴ ǾŜǊƛ ƪǸƳŜǎƛƴŜ ŘƻƐǊǳǎŀƭ ōƛǊ ƳƻŘŜƭ ǳȅŘǳǊƳŀȅŀ œŀƭƤǒƳŀŘŀƴ ǀƴŎŜΣ ŘŜƐƛǒƪŜƴƭŜǊ 

ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤ ŘŜƐŜǊƭŜƴŘƛǊƛƭƳŜƭƛŘƛǊΦ 9ƭōŜǘǘŜ ōǳΣ ōƛǊ ŘŜƐƛǒƪŜƴƛƴ ŘƛƐŜǊƛƴŜ 

ƴŜŘŜƴ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƳŜȊΣ ŀƴŎŀƪ ŀǊŀƭŀǊƤƴŘŀ ƎǀȊƭŜ ƎǀǊǸƭǸǊ ōƛǊ ƪƻǊŜƭŀǎȅƻƴ ƻƭƳŀƭƤŘƤǊΦ 

 

mǊƴŜƐƛƴΣ ŘŀƘŀ ȅǸƪǎŜƪ ǸƴƛǾŜǊǎƛǘŜ ƴƻǘƭŀǊƤ Ƴǳǘƭŀƪŀ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ Ƴŀŀǒ ǇŀƪŜǘƛ ŀƴƭŀƳƤƴŀ 

ƎŜƭƳŜȊΦ !ƴŎŀƪ ƛƪƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ƻƭŀōƛƭƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǘŜǊƛƳƛΣ ōƛǊ œƛȊƎƛȅŜ ōŜƴȊŜȅŜƴ ǾŜȅŀ œƛȊƎƛƭŜǊƭŜ ƛƭƎƛƭƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ .ƛǊ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛ 

ƻƭǳǒǘǳǊƳŀƪΣ ŀœƤƪƭŀȅƤŎƤ όōŀƐƤƳǎƤȊύ ǾŜ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƴƛƴ ƎǸŎǸƴǸ 

belirlemek iœƛƴ ƛŘŜŀƭŘƛǊΦ 5ŀƐƤƭƤƳ ƎǊŀŦƛƐƛ ƘŜǊƘŀƴƎƛ ōƛǊ ŀǊǘŀƴ ǾŜȅŀ ŀȊŀƭŀƴ ŜƐƛƭƛƳ ƎǀǎǘŜǊƳƛȅƻǊǎŀΣ 

ƎǀȊƭŜƳƭŜƴŜƴ ŘŜƐŜǊƭŜǊŜ ŘƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛ ǳȅƎǳƭŀƳŀƪ ŦŀȅŘŀƭƤ ƻƭƳŀȅŀōƛƭƛǊΦ 

 

YƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤƭŀǊƤΣ ƛƪƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƴƛƴ ƴŜ ƪŀŘŀǊ ƎǸœƭǸ ƻƭŘǳƐǳƴǳ ƘŜǎŀǇƭŀmak 

ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ DŜƴŜƭƭƛƪƭŜ Ǌ ƛƭŜ ƎǀǎǘŜǊƛƭƛǊ ǾŜ -м ƛƭŜ м ŀǊŀǎƤƴŘŀ ōƛǊ ŘŜƐŜǊŜ ǎŀƘƛǇǘƛǊΦ tƻȊƛǘƛŦ ōƛǊ 

ƪƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤ ŘŜƐŜǊƛΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ǇƻȊƛǘƛŦ ōƛǊ ƛƭƛǒƪƛȅƛ ƎǀǎǘŜǊƛǊΦ !ȅƴƤ ǒŜƪƛƭŘŜΣ 

ƴŜƎŀǘƛŦ ōƛǊ ŘŜƐŜǊΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ƴŜƎŀǘƛŦ ōƛǊ ƛƭƛǒƪƛyi gösterir. 

 

TǇǳŎǳΥ wŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛƴƛ ȅŀƭƴƤȊŎŀ ƪƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤ ǇƻȊƛǘƛŦ ǾŜȅŀ ƴŜƎŀǘƛŦ лΣрл ǾŜȅŀ 

ǸȊŜǊƛƴŘŜȅǎŜ ƎŜǊœŜƪƭŜǒǘƛǊƛlmelidir. 



4ŀƭƤǒƳŀ ǎǸǊŜǎƛ ƛƭŜ ƴƻǘƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅŜ ōŀƪƤȅƻǊ ƻƭǎŀȅŘƤƴƤȊΣ ƳǳƘǘŜƳŜƭŜƴ ǇƻȊƛǘƛŦ ōƛǊ ƛƭƛǒƪƛ 

görürdünüz. Öte yandan, ǎƻǎȅŀƭ ƳŜŘȅŀŘŀ ƎŜœƛǊƛƭŜƴ ǎǸǊŜ ƛƭŜ ƴƻǘƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅŜ 

ōŀƪŀǊǎŀƴƤȊΣ ōǸȅǸƪ ƻƭŀǎƤƭƤƪƭŀ ƴŜƎŀǘƛŦ ōƛǊ ƛƭƛǒƪƛ ƎǀǊǸǊǎǸƴǸȊΦ 

 

.ǳǊŀŘŀ άƴƻǘƭŀǊέ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴΣ ŘŜǊǎ œŀƭƤǒƳŀƪ ǾŜȅŀ ǎƻǎȅŀƭ ƳŜŘȅŀŘŀ ƎŜœƛǊƛƭŜƴ ǎǸǊŜ ƛǎŜ 

ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴŘƛǊΦ .ǳƴǳƴ ƴŜŘŜƴƛΣ ƴƻǘƭŀǊƤƴ œŀƭƤǒƳŀƪ ƛœƛƴ ƴŜ ƪŀŘŀǊ ȊŀƳŀƴ ƘŀǊŎŀŘƤƐƤƴƤȊŀ 

ōŀƐƭƤ ƻƭƳŀǎƤŘƤǊΦ 

 

IŜƳ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛ ƘŜƳ ŘŜ ƪƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤ ȅƻƭǳȅƭŀ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ όŜƴ ŀȊƤƴŘŀƴύ 

ƻǊǘŀ ŘǸȊŜȅŘŜ ōƛǊ ƪƻǊŜƭŀǎȅƻƴ ƪǳǊŀōƛƭƛǊǎŜƴƛȊΣ ǎǀȊ ƪƻƴǳǎǳ ŘŜƐƛǒƪŜƴƭŜǊ ōƛǊ ǘǸǊ ŘƻƐǊǳǎŀƭ ƛƭƛǒƪƛȅŜ 

sahiptir. 

 

YƤǎŀŎŀǎƤΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ƎǀȊƭŜƳƭŜƴŜƴ ǾŜǊƛƭŜǊŜ ŘƻƐǊǳǎŀƭ ōƛǊ ŘŜƴƪƭŜƳ ǳȅƎǳƭŀȅŀǊŀƪ ƛƪƛ 

ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƳƻŘŜƭƭŜƳŜȅŜ œŀƭƤǒƤǊΦ 5ƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴ œƛȊƎƛǎƛΣ ŘǸȊ ōƛǊ 

œƛȊƎƛƴƛƴ ŘŜƴƪƭŜƳƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ǘŜƳǎƛƭ ŜŘƛƭŜōƛƭƛǊΥ 

 

y = mx + b 

.ǳ ōŀǎƛǘ ŘƻƐǊǳǎŀl regresyon denkleminde: 

ω ȅ ǘŀƘƳƛƴƛ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴŘƛǊ όǾŜȅŀ œƤƪǘƤŘƤǊύ 

ω ƳΣ ǊŜƎǊŜǎȅƻƴ ƪŀǘǎŀȅƤǎƤŘƤǊ όǾŜȅŀ ŜƐƛƳŘƛǊύ 

ω ȄΣ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴŘƛǊ όǾŜȅŀ ƎƛǊŘƛŘƛǊύ 

ω b sabittir (veya y-keseni üzerinde bir nokta) 

 

5ŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ōǳƭƳŀƪΣ ŘŜƐŜǊƭŜǊƛ ǾŜȅŀ ǎƻƴǳœƭŀǊƤ ǘŀƘƳƛƴ ŜǘƳŜȅƛ ƳǸƳƪǸƴ ƪƤƭŀǊΦ 

.ŀǒƪŀ ōƛǊ ŘŜȅƛǒƭŜΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ƳŜǾŎǳǘ ǾŜǊƛƭŜǊŜ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ȅŜƴƛ ŘŜƐŜǊƭŜǊƛƴ ǘŀƘƳƛƴ 

ŜŘƛƭƳŜǎƛƴƛ ƳǸƳƪǸƴ ƪƤƭŀǊΦ 

 

.ƛǊ ǀǊƴŜƪΣ ŀƭƤƴŀƴ ȅŀƐƤǒŀ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ƳŀƘǎǳƭ ǾŜǊƛƳƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƻƭŀōƛƭƛǊΦ .ǳ ŘǳǊǳƳŘŀΣ 

ȅŀƐƤǒ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴŘƛǊ ǾŜ ƳŀƘǎǳƭ ǾŜǊƛƳƛ όǀƴƎǀǊǸƭŜƴ ŘŜƐŜǊƭŜǊύ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴŘƛǊΦ 

.ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊ ŀȅƴƤ ȊŀƳŀƴŘŀ ȅƻǊŘŀȅƤŎƤ ŘŜƐƛǒƪŜƴƭŜǊ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƤǊΦ !ȅƴƤ ǒŜƪƛƭŘŜΣ 

ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊ ŘŜ ȅŀƴƤǘ ŘŜƐƛǒƪŜƴƭŜǊƛ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ 

 

 

 

 

 

 

 

 

 

 



Lineer regresyonda anahtar terminolojiler 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛƴƛ ŀƴƭŀƳŀƪΣ ōƛǊ ŘƛȊƛ ȅŜƴƛ ǘŜǊƛƳŜ ŀǒƛƴŀ ƻƭƳŀƪ ŀƴƭŀƳƤƴŀ Řŀ ƎŜƭŜōƛƭƛǊΦ 

Tǎǘŀǘƛǎǘƛƪ ǾŜȅŀ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŘǸƴȅŀǎƤƴŀ ȅŜƴƛ ŀŘƤƳ ŀǘǘƤȅǎŀƴƤȊΣ ōǳ ǘŜǊƳƛƴƻƭƻƧƛƭŜǊƛ ŀŘƛƭ ōƛǊ 

ǒŜƪƛƭŘŜ ŀƴƭŀƳŀƴƤȊ önemli ƻƭŀŎŀƪǘƤǊΦ 

ω 5ŜƐƛǒƪŜƴ (Variable): {ŀȅƤƭŀōƛƭŜƴ ǾŜȅŀ ǀƭœǸƭŜōƛƭŜƴ ƘŜǊƘŀƴƎƛ ōƛǊ ǎŀȅƤΣ ƴƛŎŜƭƛƪ ǾŜȅŀ 

ǀȊŜƭƭƛƪǘƛǊΦ ±ŜǊƛ ǀƐŜǎƛ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƤǊΦ DŜƭƛǊΣ ȅŀǒΣ ƘƤȊ ǾŜ ŎƛƴǎƛȅŜǘ ǀǊƴŜƪ ƻƭŀǊŀƪ 

verilebilir. 

ω YŀǘǎŀȅƤ (Coefficient): ¸ŀƴƤƴŘŀƪƛ ŘŜƐƛǒƪŜƴƭŜ œŀǊǇƤƭŀƴ ōƛǊ ǎŀȅƤŘƤǊ όƎŜƴŜƭƭƛƪƭŜ ōƛǊ ǘam 

ǎŀȅƤŘƤǊύΦ mǊƴŜƐƛƴΣ тȄϥǘŜ т ǎŀȅƤǎƤ ƪŀǘǎŀȅƤŘƤǊΦ y=a x + b, a ve b ƪŀǘǎŀȅƤŘƤǊ, xΥ ōŀƐƤƳǎƤȊ 

ŘŜƐƛǒƪŜƴΣ ȅ ƛǎŜ ōŀƐƤƳƭƤ ŘŜƐǒƪŜƴŘƛǊΦ 

ω !ȅƪƤǊƤ 5ŜƐŜǊƭŜǊ (Outliers): .ǳƴƭŀǊΣ ŘƛƐŜǊƭŜǊƛƴŘŜƴ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŦŀǊƪƭƤ ƻƭŀƴ ǾŜǊƛ 

ƴƻƪǘŀƭŀǊƤŘƤǊΦ 

ω Kovaryans (Covariance): Tƪƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ŘƻƐǊǳǎŀƭ ƛƭƛǒƪƛƴƛƴ ȅǀƴǸΦ .ŀǒƪŀ ōƛǊ 

ŘŜȅƛǒƭŜΣ ƛƪƛ ŘŜƐƛǒƪŜƴƛƴ ŘƻƐǊǳǎŀƭ ƻƭŀǊŀƪ ƛƭƛǒƪƛƭƛ ƻƭƳŀ ŘŜǊŜŎŜǎƛƴƛ ƘŜǎŀǇƭŀǊΦ 

ω 4ƻƪ ŘŜƐƛǒƪŜƴƭi (Multivariate): Tek bir sonuçla sonuçlanan iki veya daha fazla ōŀƐƤƳǎƤȊ  

ŘŜƐƛǒƪŜƴlerƛƴ ŘŀƘƛƭ ŜŘƛƭƳŜǎƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ω !ǊǘƤƪƭŀǊ (Residuals): .ŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛƴ ƎǀȊƭŜƳƭŜƴŜƴ ǾŜ ǘŀƘƳƛƴ ŜŘƛƭŜƴ ŘŜƐŜǊƭŜǊƛ 

ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪΦ 

ω 5ŜƐƛǒƪŜƴƭƛƪ (Variability): ¢ǳǘŀǊƭƤƭƤƐƤƴ ƻƭƳŀƳŀǎƤ ǾŜȅŀ ōƛǊ ŘŀƐƤƭƤƳƤƴ ƴŜ ǀƭœǸŘŜ ǎƤƪƤǒǘƤǊƤƭŘƤƐƤ 

ǾŜȅŀ ŜǎƴŜǘƛƭŘƛƐƛΦ 

ω 5ƻƐǊǳǎŀƭƭƤƪ (Linearity): hǊŀƴǘƤƭƤƭƤƪƭŀ ȅŀƪƤƴŘŀƴ ƛƭƎƛƭƛ ƻƭŀƴ ǾŜ ƎǊŀŦƛƪǎŜƭ ƻƭŀǊŀƪ ŘǸȊ ōƛǊ œƛȊƎƛ 

ƻƭŀǊŀƪ ƎǀǎǘŜǊƛƭŜōƛƭŜƴ ōƛǊ ƳŀǘŜƳŀǘƛƪǎŜƭ ƛƭƛǒƪƛƴƛƴ ǀȊŜƭƭƛƐƛΦ 

ω 5ƻƐǊǳǎŀƭ Ŧƻƴƪǎƛȅƻƴ  (Linear function): DǊŀŦƛƐƛ ŘǸȊ ōƛǊ œƛȊƎƛ ƻƭŀƴ ŦƻƴƪǎƛȅƻƴŘǳǊΦ 

ω 5ƻƐǊǳǎŀƭƭƤƪ (Collinearity): Bir regresyon modelƛƴŘŜ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ǎŜǊƎƛƭŜȅŜŎŜƪ 

ǒŜƪƛƭŘŜ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƪƻǊŜƭŀǎȅƻƴΦ 

ω Standart sapma (Standard deviation - SD): .ƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ƻǊǘŀƭŀƳŀǎƤƴŀ ƎǀǊŜ 

ŘŀƐƤƭƤƳƤƴƤƴ ōƛǊ ǀƭœǸǎǸŘǸǊΦ .ŀǒƪŀ ōƛǊ ŘŜȅƛǒƭŜΣ ǎŀȅƤƭŀǊƤƴ ƴŜ ƪŀŘŀǊ ŘŀƐƤƭŘƤƐƤƴƤƴ ōƛǊ ǀƭœǸǎüdür. 

ω Standart hata (Standard error - SE): TǎǘŀǘƛǎǘƛƪǎŜƭ ōƛǊ ǀǊƴŜƪƭŜƳ ǇƻǇǸƭŀǎȅƻƴǳƴǳƴ ȅŀƪƭŀǒƤƪ 

{5ϥǎƛΦ 5ŜƐƛǒƪŜƴƭƛƐƛ ǀƭœƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 



5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǘǸǊƭŜǊƛ 

Tƪƛ ǘǸǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǾŀǊŘƤǊΥ ōŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǾŜ œƻƪƭǳ ŘƻƐǊǳǎŀƭ Ǌegresyon. 

 

.ŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ȅǀƴǘŜƳƛΣ ǘŜƪ ōƛǊ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƛƭŜ ōǳƴŀ ƪŀǊǒƤƭƤƪ ƎŜƭŜƴ ōƛǊ 

ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ōǳƭƳŀȅŀ œŀƭƤǒƤǊΦ .ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƎƛǊŘƛŘƛǊ ǾŜ ƪŀǊǒƤƭƤƪ 

ƎŜƭŜƴ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ œƤƪǘƤŘƤǊΦ TǇǳŎǳΥ [ƛƴŜŜǊ ǊŜƎǊŜǎȅƻƴǳ Python, R, MATLAB ve Excel gibi 

œŜǒƛǘƭƛ ǇǊƻƎǊŀƳƭŀƳŀ ŘƛƭƭŜǊƛƴŘŜ ǾŜ ƻǊǘŀƳƭŀǊƤƴŘŀ ǳȅƎǳƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ 

 

4ƻƪƭǳ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ȅǀƴǘŜƳƛΣ ƛƪƛ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƛƭŜ ōǳƴƭŀǊŀ ƪŀǊǒƤƭƤƪ 

ƎŜƭŜƴ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ōǳƭƳŀȅŀ œŀƭƤǒƤǊΦ tƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴ ŀŘƤ ǾŜǊƛƭŜƴ ǀȊŜƭ 

ōƛǊ œƻƪƭǳ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŘǳǊǳƳǳ Řŀ ǾŀǊŘƤǊΦ 

 

.ŀǎƛǘ ōƛǊ ǒŜƪƛƭŘŜ ƛŦŀŘŜ ŜǘƳŜƪ ƎŜǊŜƪƛǊǎŜΣ ōŀǎƛǘ ōƛǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛƴŘŜ ȅŀƭƴƤȊŎŀ ǘŜƪ 

ōƛǊ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ōǳƭǳƴǳǊƪŜƴΣ œƻƪƭǳ ōƛǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛƴŘŜ ƛƪƛ ǾŜȅa daha 

ŦŀȊƭŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƻƭŀŎŀƪǘƤǊΦ ±Ŝ ŜǾŜǘΣ ƻƭŘǳƪœŀ ƪŀǊƳŀǒƤƪ ǾŜǊƛ ŀƴŀƭƛȊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ōŀǒƪŀ 

ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǊŜƎǊŜǎȅƻƴ ȅǀƴǘŜƳƭŜǊƛ ŘŜ ǾŀǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ōŜƭƛǊƭƛ ōƛǊ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ǎŜǘƛ ƛœƛƴ ǎǸǊŜƪƭƛ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛ ǘŀƘƳƛƴ 

ederken, lojiǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪŀǘŜƎƻǊƛƪ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛ ǘŀƘƳƛƴ ŜŘŜǊΦ Her ikisi de denetimli 

ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƭŜǊƛŘƛǊΦ !ƴŎŀƪ ǊŜƎǊŜǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ ƭƛƴŜŜǊ ǊŜƎǊŜǎȅƻƴ 

ƪǳƭƭŀƴƤƭƤǊƪŜƴΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

 
 

 

ElbeǘǘŜ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ǊŜƎǊŜǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊŜōƛƭƛǊΣ ŀƴŎŀƪ Ŝǎŀǎ ƻƭŀǊŀƪ ǎƤƴƤŦƭŀƴŘƤǊƳŀ 

ǇǊƻōƭŜƳƭŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭƤǊΦ 4ƤƪǘƤǎƤ ȅŀƭƴƤȊŎŀ л ǾŜȅŀ м ƻƭŀōƛƭƛǊΦ Tƪƛ ǎƤƴƤŦ ŀǊŀǎƤƴŘŀƪƛ ƻƭŀǎƤƭƤƪƭŀǊƤ 

ōŜƭƛǊƭŜƳŜƴƛȊ ǾŜȅŀ ōŀǒƪŀ ōƛǊ ŘŜȅƛǒƭŜ ōƛǊ ƻƭŀȅƤƴ ƻƭŀǎƤƭƤƐƤƴƤ ƘŜǎŀǇƭŀƳŀƴƤȊ ƎŜǊŜƪŜƴ ŘǳǊǳƳƭŀǊŘŀ 

ŘŜƐŜǊƭƛŘƛǊΦ mǊƴŜƐƛƴΣ ōǳƎǸƴ ȅŀƐƳǳǊ ȅŀƐƤǇ ȅŀƐƳŀȅŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ 

ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

 



5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǾŀǊǎŀȅƤƳƭŀǊƤ: 

5ŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƳƻŘŜƭƭŜƳŜƪ ƛœƛƴ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƤǊƪŜƴ ōƛǊƪŀœ 

varsayƤƳŘŀ ōǳƭǳƴǳȅƻǊǳȊΦ ±ŀǊǎŀȅƤƳƭŀǊΣ ǘŀƘƳƛƴƭŜǊŘŜ ōǳƭǳƴƳŀƪ ƛœƛƴ ōƛǊ ƳƻŘŜƭ ƪǳƭƭŀƴƳŀŘŀƴ 

ǀƴŎŜ ƪŀǊǒƤƭŀƴƳŀǎƤ ƎŜǊŜƪŜƴ ƎŜǊŜƪƭƛ ƪƻǒǳƭƭŀǊŘƤǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƭŜǊƛȅƭŜ ƛƭƎƛƭƛ ƎŜƴŜƭƭƛƪƭŜ ŘǀǊǘ ǾŀǊǎŀȅƤƳ ǾŀǊŘƤǊΥ 

ω 5ƻƐǊǳǎŀƭ ƛƭƛǒƪƛΥ .ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ Ȅ ƛƭŜ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ȅ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ 

ǾŀǊŘƤǊΦ 

ω .ŀƐƤƳǎƤȊƭƤƪΥ !ǊǘƤƪƭŀǊ ōŀƐƤƳǎƤȊŘƤǊΦ ½ŀƳŀƴ ǎŜǊƛǎƛ ǾŜǊƛƭŜǊƛƴŘŜ ŀǊŘƤǒƤƪ ŀǊǘƤƪƭŀǊ ŀǊŀǎƤƴŘŀ ōƛǊ 

ƛƭƛǒƪƛ ȅƻƪǘǳǊΦ 

ω 9ǒ ǾŀǊȅŀƴǎΥ !ǊǘƤƪƭŀǊ ǘǸƳ ǎŜǾƛȅŜƭŜǊŘŜ Ŝǒƛǘ ǾŀǊȅŀƴǎŀ ǎŀƘƛǇǘƛǊΦ 

ω bƻǊƳŀƭƭƛƪΥ !ǊǘƤƪƭŀǊ ƴƻǊƳŀƭ ŘŀƐƤƭƤǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊesyon modellerini çözme yöntemleri: 

aŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜ ǾŜȅŀ ƛǎǘŀǘƛǎǘƛƪ ŘƛƭƛƴŘŜΣ ŘƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛ ǀƐǊŜƴƳŜƪΣ 

ƳŜǾŎǳǘ ǾŜǊƛƭŜǊƛ ƪǳƭƭŀƴŀǊŀƪ ƪŀǘǎŀȅƤƭŀǊƤƴ ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 5ƻƐǊǳǎŀƭ ōƛǊ 

regresyon modelini daha verimli hale getirƳŜƪ ƛœƛƴ œŜǒƛǘƭƛ ȅǀƴǘŜƳƭŜǊ ǳȅƎǳƭŀƴŀōƛƭƛǊΦ 

 

TǇǳŎǳΥ ¢ŜƪŘǸȊŜ ƎǀǊŜǾƭŜǊƛ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƳŀƪ ǾŜ ŘƻƐǊǳ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀƪ ƛœƛƴ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛ ȅŀȊƤƭƤƳƤƴƤ ƪǳƭƭŀƴƤƭƤǊ. CŀǊƪƭƤƭƤƪƭŀǊƤƴƤ ǾŜ ǘŀƪŀǎƭŀǊƤƴƤ ŀƴƭŀƳŀƪ ƛœƛƴ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ 

ƳƻŘŜƭƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ŦŀǊƪƭƤ ǘŜƪƴƛƪƭŜǊŜ ōŀƪƤƭƳŀƭƤŘƤǊ. 

 

.ŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΥ 

5ŀƘŀ ǀƴŎŜ ŘŜ ōŜƭƛǊǘƛƭŘƛƐƛ ƎƛōƛΣ ōŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀ ǘŜƪ ōƛǊ ƎƛǊŘƛ ǾŜȅŀ ōƛǊ ōŀƐƤƳǎƤȊ 

ŘŜƐƛǒƪŜƴ ǾŜ ōƛǊ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ǾŀǊŘƤǊΦ {ǸǊŜƪƭƛ ŘƻƐŀŘŀ ƻƭŘǳƪƭŀǊƤ ƎǀȊ ǀƴǸƴŜ ŀƭƤƴŘƤƐƤƴŘŀΣ ƛƪƛ 

ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ Ŝƴ ƛȅƛ ƛƭƛǒƪƛȅƛ ōǳƭƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ mǊƴŜƐƛƴΣ ǘǸƪŜǘƛƭŜƴ ƪŀƭƻǊƛƭŜǊŜ ƎǀǊŜ 

ƪŀȊŀƴƤƭŀƴ ƪƛƭƻ ƳƛƪǘŀǊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

 

{ƤǊŀŘŀƴ Ŝƴ ƪǸœǸƪ ƪŀǊŜƭŜǊ ǊŜƎǊŜǎȅƻƴǳΣ ōƛǊŘŜƴ ŦŀȊƭŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ǾŜȅŀ ƎƛǊŘƛ ƻƭŘǳƐǳƴŘŀ 

ƪŀǘǎŀȅƤƭŀǊƤƴ ŘŜƐŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƴƛƴ ōŀǒƪŀ ōƛǊ ȅǀƴǘŜƳƛŘƛǊΦ 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳ œǀȊƳŜƪ ƛœƛƴ 

Ŝƴ ȅŀȅƎƤƴ ȅŀƪƭŀǒƤƳƭŀǊŘŀƴ ōƛǊƛŘƛǊ ǾŜ ƴƻǊƳŀƭ ŘŜƴƪƭŜƳ ƻƭŀǊŀƪ Řŀ ōƛƭƛƴƛǊΦ 

 

.ǳ ǇǊƻǎŜŘǸǊ ƪŀǊŜ ŀǊǘƤƪƭŀǊƤƴ ǘƻǇƭŀƳƤƴƤ Ŝƴ ŀȊŀ ƛƴŘƛǊƳŜȅŜ œŀƭƤǒƤǊΦ ±ŜǊƛƭŜǊƛ ōƛǊ ƳŀǘǊƛǎ ƻƭŀǊŀƪ ŜƭŜ 

ŀƭƤǊ ǾŜ ƘŜǊ ƪŀǘǎŀȅƤ ƛœƛƴ Ŝƴ ǳȅƎǳƴ ŘŜƐŜǊƭŜǊƛ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ŘƻƐǊǳǎŀƭ ŎŜōƛǊ ƛǒƭŜƳƭŜǊƛƴƛ ƪǳƭƭŀƴƤǊΦ 

¢ŀōƛƛ ƪƛΣ ōǳ ȅǀƴǘŜƳ ŀƴŎŀƪ ǘǸƳ ǾŜǊƛƭŜǊŜ ŜǊƛǒƛƳƛƳƛȊ ǾŀǊǎŀ ǳȅƎǳƭŀƴŀōƛƭƛǊ ǾŜ ŀȅǊƤŎŀ ǾŜǊƛƭŜǊƛ 

ǎƤƐŘƤǊƳŀƪ ƛœƛƴ ȅŜǘŜǊƭƛ ōŜƭƭŜƪ ƻƭƳŀƭƤŘƤǊΦ 

 

DǊŀŘȅŀƴ ƛƴƛǒΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ Ŝƴ ƪƻƭŀȅ ǾŜ ȅŀȅƎƤƴ ƻƭŀǊŀƪ 

ƪǳƭƭŀƴƤƭŀƴ ȅǀƴǘŜƳƭŜǊŘŜƴ ōƛǊƛŘƛǊΦ .ƛǊ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ƎƛǊŘƛ ƻƭŘǳƐǳƴŘŀ ƪǳƭƭŀƴƤǒƭƤŘƤǊ ǾŜ ƳƻŘŜƭƛƴ 

ƘŀǘŀǎƤƴƤ ȅƛƴŜƭŜƳŜƭƛ ƻƭŀǊŀƪ Ŝƴ ŀȊŀ ƛƴŘƛǊŜǊŜƪ ƪŀǘǎŀȅƤƭŀǊƤƴ ŘŜƐŜǊƛƴƛ ƻǇǘƛƳƛȊŜ ŜǘƳŜȅƛ ƛœŜǊƛǊΦ 



DǊŀŘȅŀƴ ƛƴƛǒΣ ƘŜǊ ƪŀǘǎŀȅƤ ƛœƛƴ ǊŀǎǘƎŜƭŜ ŘŜƐŜǊƭŜǊƭŜ ōŀǒƭŀǊΦ IŜǊ ƎƛǊƛǒ ǾŜ œƤƪƤǒ ŘŜƐŜǊƛ œƛŦǘƛ ƛœƛƴΣ 

ƪŀǊŜƭŜǊƛ ŀƭƤƴƳƤǒ ƘŀǘŀƭŀǊƤƴ ǘƻǇƭŀƳƤ ƘŜǎŀǇƭŀƴƤǊΦ mƐǊŜƴƳŜ ƻǊŀƴƤ ƻƭŀǊŀƪ ōƛǊ ǀƭœŜƪ ŦŀƪǘǀǊǸ ƪǳƭƭŀƴƤǊ 

ǾŜ ƘŜǊ ƪŀǘǎŀȅƤ ƘŀǘŀȅƤ Ŝƴ ŀȊŀ ƛƴŘƛǊŜŎŜƪ ȅǀƴŘŜ ƎǸƴŎŜƭƭŜƴƛǊΦ 

 

TǒƭŜƳΣ ŘŀƘŀ ŦŀȊƭŀ ƛȅƛƭŜǒǘƛǊƳŜ ƳǸƳƪǸƴ ƻƭƳŀȅŀƴŀ ǾŜȅŀ ƳƛƴƛƳǳƳ ƪŀǊŜƭŜǊ ǘƻǇƭŀƳƤƴŀ ǳƭŀǒƤƭŀƴŀ 

ƪŀŘŀǊ ǘŜƪǊŀǊƭŀƴƤǊΦ DǊŀŘȅŀƴ ƛƴƛǒΣ ōŜƭƭŜƐŜ ǎƤƐƳŀȅŀƴ œƻƪ ǎŀȅƤŘŀ ǎŀǘƤǊ ǾŜ ǎǸǘǳƴ ƛœŜǊŜƴ ōǸȅǸƪ ōƛǊ 

ǾŜǊƛ ƪǸƳŜǎƛ ƻƭŘǳƐǳƴŘŀ ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ 

 

5ǸȊŜƴƭƛƭŜǒǘƛǊƳŜ (Regularization), ōƛǊ ƳƻŘŜƭƛƴ Ƙŀǘŀ ƪŀǊŜƭŜǊƛƴƛƴ ǘƻǇƭŀƳƤƴƤ Ŝƴ ŀȊŀ ƛƴdirmeye 

œŀƭƤǒŀƴ ǾŜ ŀȅƴƤ ȊŀƳŀƴŘŀ ƳƻŘŜƭƛƴ ƪŀǊƳŀǒƤƪƭƤƐƤƴƤ ŀȊŀƭǘŀƴ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ {ƤǊŀŘŀƴ Ŝƴ ƪǸœǸƪ 

ƪŀǊŜƭŜǊ ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴŀǊŀƪ ƪŀǊŜƭŜǊƛ ŀƭƤƴƳƤǒ ƘŀǘŀƭŀǊƤƴ ǘƻǇƭŀƳƤƴƤ ŀȊŀƭǘƤǊΦ 

 

YŜƳŜƴǘ ǊŜƎǊŜǎȅƻƴǳ ǾŜ ǎƤǊǘ ǊŜƎǊŜǎȅƻƴǳ ό[ŀǎǎƻ ǊŜƎǊŜǎǎƛƻƴ and ridge regression), lineer 

ǊŜƎǊŜǎȅƻƴŘŀ ŘǸȊŜƴƭƛƭŜǒǘƛǊƳŜƴƛƴ ƛƪƛ ǸƴƭǸ ǀǊƴŜƐƛŘƛǊΦ .ǳ ȅǀƴǘŜƳƭŜǊΣ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊŘŜ 

ŜǒŘƻƐǊǳǎŀƭƭƤƪ ƻƭŘǳƐǳƴŘŀ ŘŜƐŜǊƭƛŘƛǊΦ 

 

!ŘŀƳϥƤƴ ȅǀƴǘŜƳƛ ό!ŘŀƳΩǎ ƳŜǘƘƻŘύΥ 

¦ȅŀǊƭŀƴŀōƛƭƛǊ ƳƻƳŜƴǘ ǘŀƘƳƛƴƛ ǾŜȅŀ !5!aΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ƻǇǘƛƳƛȊŀǎȅƻƴ 

ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ DǸǊǸƭǘǸƭǸ ǾŜǊƛƭŜǊ ǸȊŜǊƛƴŘŜ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊŜƴ ȅƛƴŜƭŜƳŜƭƛ ōƛǊ 

ŀƭƎƻǊƛǘƳŀŘƤǊΦ ¦ȅƎǳƭŀƳŀǎƤ ƪƻƭŀȅŘƤǊΣ ƘŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ǾŜǊƛƳƭƛŘƛǊ ǾŜ ƳƛƴƛƳǳƳ ōŜƭƭŜƪ 

gereksinimlerine sahiptir. 

 

!5!aΣ ƛƪƛ ƎǊŀŘȅŀƴ ƛƴƛǒ ŀƭƎƻǊƛǘƳŀǎƤƴƤ ōƛǊƭŜǒǘƛǊƛǊ - kök ortalamŀ ƪŀǊŜ ȅŀȅƤƭƳŀ όroot mean 

square propagation - RMSprop)  ǾŜ ǳȅŀǊƭŀƴŀōƛƭƛǊ ƎǊŀŘȅŀƴ ƛƴƛǒ (adaptive gradient descent). 

!5!aΣ ƎǊŀŘȅŀƴƤ ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ ǘǸƳ ǾŜǊƛ ƪǸƳŜǎƛƴƛ ƪǳƭƭŀƴƳŀƪ ȅŜǊƛƴŜΣ ǎǘƻƪŀǎǘƛƪ ōƛǊ ȅŀƪƭŀǒƤƳ 

ȅŀǇƳŀƪ ƛœƛƴ ǊŀǎƎŜƭŜ ǎŜœƛƭƳƛǒ ŀƭǘ ƪǸƳŜƭŜǊƛ ƪǳƭƭŀƴƤǊ. 

 

!5!aΣ œƻƪ ǎŀȅƤŘŀ ǇŀǊŀƳŜǘǊŜ ǾŜȅŀ ǾŜǊƛ ƛœŜǊŜƴ ǇǊƻōƭŜƳƭŜǊ ƛœƛƴ ǳȅƎǳƴŘǳǊΦ !ȅǊƤŎŀΣ ōǳ 

optimizasyon yönteminde, hiperparametreler genellikle minimum ayar gerektirir ve sezgisel 

yorumlamaya sahiptir. 

 

¢Ŝƪƛƭ ŘŜƐŜǊ ŀȅǊƤǒƤƳƤ 

¢Ŝƪƛƭ ŘŜƐŜǊ ŀȅǊƤǒƤƳƤ ǾŜȅŀ {±5 (Singular value decomposition)Σ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀ ȅŀȅƎƤƴ 

ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ōƻȅǳǘ ƛƴŘƛǊƎŜƳŜ ǘŜƪƴƛƐƛŘƛǊΦ mƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤ ƛœƛƴ ōƻȅǳǘ ǎŀȅƤǎƤƴƤ 

ŀȊŀƭǘŀƴ ōƛǊ ǀƴ ƛǒƭŜƳŜ ŀŘƤƳƤŘƤǊΦ 

 

{±5Σ ōƛǊ ƳŀǘǊƛǎƛ ŘƛƐŜǊ Ǹœ ƳŀǘǊƛǎƛƴ ōƛǊ ǸǊǸƴǸ ƻƭŀǊŀƪ ǇŀǊœŀƭŀƳŀȅƤ ƛœŜǊƛǊΦ ¸ǸƪǎŜƪ boyutlu veriler 

ƛœƛƴ ǳȅƎǳƴŘǳǊ ǾŜ ƪǸœǸƪ ǾŜǊƛ ƪǸƳŜƭŜǊƛ ƛœƛƴ ǾŜǊƛƳƭƛ ǾŜ ƪŀǊŀǊƭƤŘƤǊΦ YŀǊŀǊƭƤƭƤƐƤ ƴŜŘŜƴƛȅƭŜΣ ƭƛƴŜŜǊ 

ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƭƛƴŜŜǊ ŘŜƴƪƭŜƳƭŜǊƛ œǀȊƳŜƪ ƛœƛƴ Ŝƴ œƻƪ ǘŜǊŎƛƘ ŜŘƛƭŜƴ ȅŀƪƭŀǒƤƳƭŀǊŘŀƴ ōƛǊƛŘƛǊΦ 

!ƴŎŀƪΣ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊŜ ƪŀǊǒƤ ƘŀǎǎŀǎǘƤǊ ǾŜ ōǸȅǸƪ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛȅƭŜ ƪŀǊŀǊǎƤȊ ƘŀƭŜ ƎŜƭŜōƛƭƛǊΦ 

 



±ŜǊƛƭŜǊƛ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƘŀȊƤǊƭŀƳŀ 

4ƻƐǳ ŘǳǊǳƳŘŀ ƎŜǊœŜƪ ŘǸƴȅŀ ǾŜǊƛƭŜǊƛ ŜƪǎƛƪǘƛǊΦ 5ƛƐŜǊ ƘŜǊƘŀƴƎƛ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛƴŘŜ 

ƻƭŘǳƐǳ ƎƛōƛΣ ǾŜǊƛ ƘŀȊƤǊƭŀƳŀ ǾŜ ǀƴ ƛǒƭŜƳŜΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀ œƻƪ ǀƴŜƳƭƛ ōƛǊ ǎǸǊŜœtir. Eksik 

ŘŜƐŜǊƭŜǊΣ ƘŀǘŀƭŀǊΣ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊΣ ǘǳǘŀǊǎƤȊƭƤƪƭŀǊ ǾŜ ǀȊƴƛǘŜƭƛƪ ŘŜƐŜǊƭŜǊƛ ŜƪǎƛƪƭƛƐƛ ƻƭŀŎŀƪǘƤǊΦ 

 

9ƪǎƛƪ ǾŜǊƛƭŜǊƛ ƘŜǎŀōŀ ƪŀǘƳŀƴƤƴ ǾŜ ŘŀƘŀ ƎǸǾŜƴƛƭƛǊ ōƛǊ ǘŀƘƳƛƴ ƳƻŘŜƭƛ ƻƭǳǒǘǳǊƳŀƴƤƴ ōŀȊƤ ȅƻƭƭŀǊƤ 

ŀǒŀƐƤŘŀ ǾŜǊƛƭƳƛǒǘƛǊΦ 

ω 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ȅƻǊŘŀȅƤŎƤ (Tahmin edici) ǾŜ ȅŀƴƤǘ ŘŜƐƛǒƪŜƴƭŜǊƛƴƛƴ ƎǸǊǸƭǘǸƭǸ 

ƻƭƳŀŘƤƐƤƴƤ ŘǸǒǸƴǸǊΦ .ǳ ƴŜŘŜƴƭŜΣ œŜǒƛǘƭƛ ǾŜǊƛ ǘŜƳƛȊƭŜƳŜ ƛǒƭŜƳƭŜǊƛȅƭŜ ƎǸǊǸƭǘǸƴǸƴ 

ƎƛŘŜǊƛƭƳŜǎƛ œƻƪ ǀƴŜƳƭƛŘƛǊΦ aǸƳƪǸƴǎŜ œƤƪǘƤ ŘŜƐƛǒƪŜƴƛƴŘŜƪƛ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊ 

ƪŀƭŘƤǊƤƭƳŀƭƤŘƤǊ. 

ω DƛǊŘƛ ǾŜ œƤƪǘƤ ŘŜƐƛǒƪŜƴƭŜǊƛ Dŀǳǎǎ ŘŀƐƤƭƤƳƤƴŀ ǎŀƘƛǇǎŜΣ ƭƛƴŜŜǊ ǊŜƎǊŜǎȅƻƴ ŘŀƘŀ ƛȅƛ 

ǘŀƘƳƛƴƭŜǊ ȅŀǇŀŎŀƪǘƤǊΦ 

ω DƛǊŘƛ ŘŜƐƛǒƪŜƴƭŜǊƛƴƛ ƴƻǊƳŀƭƭŜǒǘƛǊƳŜ ǾŜȅŀ ǎǘŀƴŘŀǊŘƛȊŀǎȅƻƴ ƪǳƭƭŀƴŀǊŀƪ ȅŜƴƛŘŜƴ 

ölçeklendiriliǊǎŜΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƎŜƴŜƭƭƛƪƭŜ ŘŀƘŀ ƛȅƛ ǘŀƘƳƛƴƭŜǊ ȅŀǇŀǊΦ 

ω 4ƻƪ ǎŀȅƤŘŀ ǀȊƴƛǘŜƭƛƪ ǾŀǊǎŀΣ ǾŜǊƛƭŜǊƛ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛȅŜ ǎŀƘƛǇ ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ 

ŘǀƴǸǒǘǸǊülmesi gerekir. 

ω DƛǊŘƛ ŘŜƐƛǒƪŜƴƭŜǊƛ ȅǸƪǎŜƪ ƻǊŀƴŘŀ ƛƭƛǒƪƛƭƛȅǎŜΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǾŜǊƛƭŜǊƛ ŀǒŀŎŀƪǘƤǊΦ .ǳ 

Ǝƛōƛ ŘǳǊǳƳƭŀǊŘŀΣ ŜǒŘƻƐǊǳǎŀƭƭƤk ƪŀƭŘƤǊƤƭƳŀƭƤŘƤǊ. 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ŀǾŀƴǘŀƧƭŀǊƤ ǾŜ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ: 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ŀƴƭŀǒƤƭƳŀǎƤ Ŝƴ ōŀǎƛǘ ǾŜ ǳȅƎǳƭŀƳŀǎƤ Ŝƴ ōŀǎƛǘ ŀƭƎƻǊƛǘƳŀƭŀǊŘŀƴ ōƛǊƛŘƛǊΦ 

5ŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊƛ ŀƴŀƭƛȊ ŜǘƳŜƪ ƛœƛƴ ƘŀǊƛƪŀ ōƛǊ ŀǊŀœǘƤǊΦ 

 

[ƛƴŜŜǊ ǊŜƎǊŜǎȅƻƴǳƴ ōŀȊƤ ŘƛƪƪŀǘŜ ŘŜƐŜǊ ŀǾŀƴǘŀƧƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ 

ω .ŀǎƛǘƭƛƐƛ ƴŜŘŜƴƛȅƭŜ ōƛǊ devam et ŀƭƎƻǊƛǘƳŀǎƤΦ 

ω CŀȊƭŀ ǳȅŘǳǊƳŀȅŀ ȅŀǘƪƤƴ ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴΣ ōƻȅǳǘ ƪǸœǸƭǘƳŜ ǘŜƪƴƛƪƭŜǊƛƴƛƴ ȅŀǊŘƤƳƤȅƭŀ 

önlenebilir. 

ω Tȅƛ ȅƻǊǳƳƭŀƴŀōƛƭƛǊƭƛƐŜ ǎŀƘƛǇǘƛǊΦ 

ω 5ƻƐǊǳǎŀƭ ƻƭŀǊŀƪ ŀȅǊƤƭŀōƛƭƛǊ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴŘŜ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊƛǊΦ 

ω !ƭŀƴ ƪŀǊƳŀǒƤƪƭƤƐƤ ŘǸǒǸƪǘǸǊΤ ōǳ ƴŜŘŜƴƭŜΣ ȅǸƪǎŜƪ ƎŜŎƛƪƳŜƭƛ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ 

 

.ǳƴǳƴƭŀ ōƛǊƭƛƪǘŜΣ ǇǊŀǘƛƪ ǳȅƎǳƭŀƳŀƭŀǊƤƴ œƻƐǳ ƛœƛƴ ƎŜƴŜƭƭƛƪƭŜ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǀƴŜǊƛƭƳŜȊΦ 

.ǳƴǳƴ ƴŜŘŜƴƛΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅŀǊŀƪ ƎŜǊœŜƪ ŘǸƴȅŀ 

ǎƻǊǳƴƭŀǊƤƴƤ ŀǒƤǊƤ ōŀǎƛǘƭŜǒǘƛǊƳŜǎƛŘƛǊΦ 

 

Lineer regǊŜǎȅƻƴǳƴ ōŀȊƤ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ 

ω !ȅƪƤǊƤ ŘŜƐŜǊƭŜǊƛƴ ǊŜƎǊŜǎȅƻƴ ǸȊŜǊƛƴŘŜ ƻƭǳƳǎǳȊ ŜǘƪƛƭŜǊƛ ƻƭŀōƛƭƛǊΦ 

ω 5ƻƐǊǳǎŀƭ ōƛǊ ƳƻŘŜƭŜ ǳȅƳŀǎƤ ƛœƛƴ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭƳŀǎƤ 

ƎŜǊŜƪǘƛƐƛƴŘŜƴΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳ ǾŀǊǎŀȅƤƭƤǊΦ 

ω ±ŜǊƛƭŜǊƛƴ ƴƻǊƳŀƭ ŘŀƐƤƭŘƤƐƤƴƤ ŀƭƎƤƭŀǊ 



ω .ŀƐƤƳǎƤȊ ǾŜ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊƛƴ ƻǊǘŀƭŀƳŀƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅŜ ŘŜ ōŀƪŀǊΦ 

ω 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊƛƴ ǘŀƳ ōƛǊ ŀœƤƪƭŀƳŀǎƤ ŘŜƐƛƭŘƛǊΦ 

ω 5ŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ȅǸƪǎŜƪ ōƛǊ ƪƻǊŜƭŀǎȅƻƴǳƴ ǾŀǊƭƤƐƤΣ ƭƛƴŜŜǊ ōƛǊ ƳƻŘŜƭƛƴ 

ǇŜǊŦƻǊƳŀƴǎƤƴƤ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŜǘƪƛƭŜȅŜōƛƭƛǊΦ 

 

Önce gözlemle, sonra tahmin et 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀΣ ŘŜƐƛǒƪŜƴƭŜǊƛƴ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛǎƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤƴƤ ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ œƻƪ 

ǀƴŜƳƭƛŘƛǊΦ .ŀȊƤ ƛƴǎŀƴƭŀǊ ŜƐƛƭƛƳŜ ōŀƪƳŀŘŀƴ ǘŀƘƳƛƴŘŜ ōǳƭǳƴƳŀȅŀ œŀƭƤǒǎŀ ŘŀΣ ŘŜƐƛǒƪŜƴƭŜǊ 

ŀǊŀǎƤƴŘŀ ƻǊǘŀ ŘŜǊŜŎŜŘŜ ƎǸœƭǸ ōƛǊ ƪƻǊŜƭŀǎȅƻƴ ƻƭŘǳƐǳƴŘŀƴ ŜƳƛƴ ƻƭƳŀƪ Ŝƴ ƛȅƛǎƛŘƛǊΦ 

 

5ŀƘŀ ǀƴŎŜ ōŀƘǎŜŘƛƭŘƛƐƛ ƎƛōƛΣ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛƴŜ ǾŜ ƪƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤƴŀ ōŀƪƳŀƪ ƳǸƪŜƳƳŜƭ 

ȅǀƴǘŜƳƭŜǊŘƛǊΦ ±Ŝ ŜǾŜǘΣ ƪƻǊŜƭŀǎȅƻƴ ȅǸƪǎŜƪ ƻƭǎŀ ōƛƭŜ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛƴŜ ōŀƪƳŀƪ ȅƛƴŜ ŘŜ ŘŀƘŀ 

ƛȅƛŘƛǊΦ YƤǎŀŎŀǎƤΣ ǾŜǊƛƭŜǊ ƎǀǊǎŜƭ ƻƭŀǊŀƪ ŘƻƐǊǳǎŀƭǎŀΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ ȅŀǇƤƭŀōƛƭƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ōŀƐƤƳƭƤ ōƛǊ ŘŜƐƛǒƪŜƴƛƴ ŘŜƐŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƴƛȊƛ ǎŀƐƭŀǊƪŜƴΣ ȅŜƴƛ ǾŜǊƛ 

ƴƻƪǘŀƭŀǊƤƴƤ ǎƤƴƤŦƭŀƴŘƤǊŀƴ ǾŜȅŀ ƪƻƳǒǳƭŀǊƤƴŀ ōŀƪŀǊŀƪ ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜŘŜƴ ōƛǊ ŀƭƎƻǊƛǘƳŀ 

ǾŀǊŘƤǊΦ .ǳƴŀ ƪ-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ŀƭƎƻǊƛǘƳŀǎƤ ŘŜƴƛǊ ǾŜ ǘŜƳōŜƭ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊ. 

 

 
DǊŀŦƛƪΥ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ƎƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛ ƛƭŜ œƤƪǘƤ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ƳƻŘŜƭƭŜȅŜƴ istatistiksel bir 

ȅŀƪƭŀǒƤƳŘƤǊΦ DƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊ ŘŜƴƛǊ ǾŜ œƤƪǘƤȅŀ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ŀŘƤ 

ǾŜǊƛƭƛǊΦ .ǳǊŀŘŀƪƛ ŀƳŀŎƤƳƤȊΣ ƎƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ƎǀǊŜ œƤƪǘƤƴƤƴ ŘŜƐŜǊƛƴƛΣ ƻǇǘƛƳŀƭ ƪŀǘǎŀȅƤƭŀǊƤ ƛƭŜ 

çarparak tahmin etmektir. 

 



5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ƎŜǊœŜƪ Ƙŀȅŀǘǘŀƴ ōŀȊƤ ǀǊƴŜƪƭŜǊƛΥ 

όмύ «ǊǸƴ ǎŀǘƤǒƭŀǊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪΦ 

(2) Ekonomik büyümeyi tahmin etmek. 

όоύ tŜǘǊƻƭ ŦƛȅŀǘƭŀǊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪΦ 

όпύ ¸Ŝƴƛ ōƛǊ ŀǊŀōŀƴƤƴ ŜƳƛǎȅƻƴǳƴǳ ǘŀƘƳƛƴ ŜǘƳŜƪΦ 

όрύ bƻǘ ƻǊǘŀƭŀƳŀǎƤƴƤƴ ǸƴƛǾŜǊǎƛǘŜȅŜ ƎƛǊƛǒƭŜǊ ǸȊŜǊƛƴŘŜƪƛ ŜǘƪƛǎƛΦ 

 

Tƪƛ ǘǸǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǾŀǊŘƤǊΥ  

мΦ .ŀǎƛǘ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ  

нΦ 4ƻƪ 5ŜƐƛǒƪŜƴƭƛ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ 

 

 

 

 

 

 

 

.ŀǎƛǘ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴΥ 

.ŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀΣ ȅҐŀȄҌō ƛŦŀŘŜǎƛƴŘŜ œƤƪƤǒ ȅŀ Řŀ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ȅŀƭƴƤȊŎŀ ōƛǊ ƎƛǊƛǒ 

ǀȊŜƭƭƛƐƛƴŜ ƎǀǊŜ ǘŀƘƳƛƴ ŜŘƛƭƛǊΦ  

Burada  

ŀΥ ŜƐƛƳƛΣ ƎƛǊŘƛ ǀȊŜƭƭƛƐƛƴƛƴ ƪŀǘǎŀȅƤǎƤ 

ȅΥ ōŀƐƤƳƭƤ œƤƪƤǒ ŘŜƐƛǒƪŜƴƛΣ 

ȄΥ ōŀƐƤƳǎƤȊ ƎƛǊƛǒ ŘŜƐƛǒƪŜƴƛΣ œƤƪǘƤƴƤƴ Ŝǎŀǎ ŀƭƤƴŘƤƐƤ ƎƛǊƛǒ ǀȊŜƭƭƛƐƛ 

ōΥ ŘƻƐǊǳƴǳƴ Ȅ-ŜƪǎŜƴƛƴŘŜƪƛ ƪŀȅƳŀǎƤƴƤ ƎǀǎǘŜǊƛǊΦ 

 

 

 
5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤ ƛœƛƴ ǾŜǊƛ ƎǊŀŦƛƐƛ 

 

 

 

 



!ŘƤƳ ŀŘƤƳ ǳȅƎǳƭŀƳŀΥ 

a. DŜǊŜƪƭƛ ƪǸǘǸǇƘŀƴŜƭŜǊ ŀƪǘŀǊƤƭƤǊΥ IŜǎŀǇƭŀƳŀƭŀǊ ƛœƛƴ œŜǒƛǘƭƛ ƪǸǘǸǇƘŀƴŜƭŜǊ 

ƪǳƭƭŀƴŀŎŀƐƤƳƤȊŘŀƴΣ ōǳƴƭŀǊƤ ŀƪǘŀǊƳŀƳƤȊ ƎŜǊŜƪƛȅƻǊΦ 

b. ±ŜǊƛǘŀōŀƴƤ ŘƻǎȅŀǎƤ ƻƪǳƴǳǊΦ 

c. 5ŜƐŜǊƭŜǊ ǘŀƘƳƛƴ ŜŘƛƭƛǊƪŜƴ ŘƛƪƪŀǘŜ ŀƭƳŀƪ ƛǎǘŜƴƛƭŜƴ ǀȊŜƭƭƛƪƭŜǊƛ ǎŜœƛƭƛǊΦ 

d. 9ǘƛƪŜǘƭƛ ǾŜǊƛƭŜǊƛƴ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǀȊŜƭƭƛƪƭŜǊƛ ōŜƭƛǊƭŜƴƛǊ ǾŜ ȅƻǊǳƳƭŀƴƤǊΦ 

e. ±ŜǊƛƭŜǊƛƴ ƎǊŀŦƛƐƛ œƛȊƛƭƛǊΦ 

f. .ƛǊ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳƴǳ ƪƻƴǘǊƻƭ ŜǘƳŜƪ ƛœƛƴΣ ǾŜǊƛƭŜǊ ŜƐƛǘƛƳ ǾŜ ǘŜǎǘ ǾŜǊƛ ǎŜǘƭŜǊƛƴŜ ŀȅǊƤƭƤǊΦ  

g. aƻŘŜƭ ŜƐƛǘƛƭƛǊΥ aƻŘŜƭƛƴ ŜƐƛǘƛƳƛ ǳȅƎǳƴ ǊŜƎǊŜǎȅƻƴ œƛȊƎƛƳƛ ƛœƛƴ ƪŀǘǎŀȅƤƭŀǊƤƴ ƴŀǎƤƭ 

ōǳƭŀōƛƭŜŎŜƐƛŘƛǊΦ 

h. En uygun çizgi çizilir. 

i. Test veri seti için bir tahmin fonksiyonu bulunur. 

j. ¢Ŝǎǘ ǾŜǊƛƭŜǊƛƴƛƴ ŘƻƐǊǳƭǳƐǳ ƪƻƴǘǊƻƭ ŜŘƛƭƛǊΥ DŜǊœŜƪ ŘŜƐŜǊƭŜǊƛ ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ ǘŀƘƳƛƴ ŜŘƛƭŜƴ 

ŘŜƐŜǊƭŜǊƭŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭŀǊŀƪ ōƛǊ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳ ƪƻƴǘǊƻƭ ŜŘƛƭŜōƛƭƛǊΦ  

k. tŜǊŦƻǊƳŀǎ ŀǊǘƤǊƳŀ ǎǸǊŜŎƛ ƎŜǊœŜƪƭŜǒǘƛǊƭƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛΣ ǘǸƳ ōǳƴƭŀǊƤƴ ŀǊŀǎƤƴŘŀƴ ŘǸȊ ōƛǊ œƛȊƎƛ 

çizmek için ƪǳƭƭŀƴƤǊΦ .ǳ œƛȊƎƛ ƎŜƭŜŎŜƪǘŜƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

 
aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜ ƎŜƭŜŎŜƐƛ ǘŀƘƳƛƴ ŜǘƳŜƪ œƻƪ ǀƴŜƳƭƛŘƛǊΦ 

tȅǘƘƻƴΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ōǳƭƳŀƪ ǾŜ ōƛǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ œƛȊƎƛǎƛ œƛȊƳŜƪ ƛœƛƴ 

yöntemlere sahiptir. Matemŀǘƛƪ ŦƻǊƳǸƭǸ ǸȊŜǊƛƴŘŜƴ ƎƛǘƳŜƪ ȅŜǊƛƴŜ ōǳ ȅǀƴǘŜƳƭŜǊƛ ƴŀǎƤƭ 

ƪǳƭƭŀƴŀŎŀƐƤƴƤȊƤ ƎǀǎǘŜǊŜŎŜƐƛȊΦ 

 

!ǒŀƐƤŘŀƪƛ ǀǊƴŜƪǘŜΣ Ȅ ŜƪǎŜƴƛ ŀǊŀōŀƴƤƴ ȅŀǒƤΣ ȅ ŜƪǎŜƴƛ ƛǎŜ ƘƤȊƤ ǘŜƳǎƛƭ ŜǘƳŜƪǘŜŘƛǊΦ .ƛǊ ƎƛǒŜŘŜƴ 

ƎŜœŜƴ мо ŀǊŀōŀƴƤƴ ȅŀǒƤƴƤ ǾŜ ƘƤȊƤƴƤ ƪŀȅŘŜǘǘƛƪΦ ¢ƻǇƭŀŘƤƐƤƳƤȊ ǾŜǊƛƭŜǊƛƴ ŘƻƐǊǳǎŀl bir regresyonda 

ƪǳƭƭŀƴƤƭƤǇ ƪǳƭƭŀƴƤƭŀƳŀȅŀŎŀƐƤƴƤ ƎǀǊŜƭƛƳΥ 

 

 

 

 

 

 



mǊƴŜƪΥ .ƛǊ ŘŀƐƤƭƤƳƤƴ ƎǊŀŦƛƐƛ œƛȊƛƭŜǊŜƪ ōŀǒƭŀƴƤƭƤǊΦ 

import matplotlib.pyplot as plt 

x = [5,7,8,7,2,17,2,9,4,11,12,9,6] 

y = [99,86,87,88,111,86,103,87,94,78,77,85,86] 

plt.scatter(x, y) 

plt.show() 

 
 

 

 

 

Example: Import scipy and draw the line of Linear Regression. 

import matplotlib.pyplot as plt 

from scipy import stats 

x = [5,7,8,7,2,17,2,9,4,11,12,9,6] 

y = [99,86,87,88,111,86,103,87,94,78,77,85,86] 

slope, intercept, r, p, std_err = stats.linregress(x, y) 

def myfunc(x): 

  return slope * x + intercept 

mymodel = list(map(myfunc, x)) 

plt.scatter(x, y) 

plt.plot(x, mymodel) 

plt.show() 

 



 
mǊƴŜƐƛƴ ŀœƤƪƭŀƴƳŀǎƤΥ 

TƘǘƛȅŀœ ƻƭŀƴ ƳƻŘǸƭƭŜǊ ƛœŜ ŀƪǘŀǊƤƭƤǊΦ 

ƳŀǘǇƭƻǘƭƛōΦǇȅǇƭƻǘΣ Ǉƭǘ ƻƭŀǊŀƪ ƛœŜ ŀƪǘŀǊƤƭƤǊΦ 

scipy istatistiklerinden transfer edilir. 

 

Ȅ ǾŜ ȅ ŜƪǎŜƴƛƴƛƴ ŘŜƐŜǊƭŜǊƛƴƛ ǘŜƳǎƛƭ ŜŘŜƴ ŘƛȊƛƭŜǊ ƻƭǳǒǘǳǊǳƭǳǊΥ 

x = [5,7,8,7,2,17,2,9,4,11,12,9,6] 

y = [99,86,87,88,111,86,103,87,94,78,77,85,86] 

 

5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴǳƴ ōŀȊƤ ǀƴŜƳƭƛ ŀƴŀƘǘŀǊ ŘŜƐŜǊƭŜǊƛƴƛ ŜƭŘŜ ŜŘŜƴ ōƛǊ ƪƻƳǳǘ yürütülür: 

ǎƭƻǇόŜƐƛƳύΣ ƛƴǘŜǊŎŜǇǘόƪŜǎƛǒƳŜύΣ ǊΣ ǇΣ ǎǘŘψŜǊǊ Ґ ǎǘŀǘǎΦƭƛƴǊŜƎǊŜǎǎόȄΣ ȅύ 

 

¸Ŝƴƛ ōƛǊ ŘŜƐŜǊ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ŜƐƛƳ ǾŜ ƪŜǎƛǒƳŜ ŘŜƐŜǊƭŜǊƛƴƛ ƪǳƭƭŀƴŀƴ ōƛǊ ƛǒƭŜǾ ƻƭǳǒǘǳǊǳƭǳǊΦ .ǳ 

ȅŜƴƛ ŘŜƐŜǊΣ Ȅ ŘŜƐŜǊƛƴŜ ƪŀǊǒƤƭƤƪ ƎŜƭŜƴ ȅ ŘŜƐŜǊƛƴƛƴ ȅ-ŜƪǎŜƴƛƴŘŜ ƴŜǊŜȅŜ ȅŜǊƭŜǒǘƛǊƛƭŜŎŜƐƛƴƛ ǘŜƳǎƛƭ 

edilir: 

def myfunc(x): 

  return slope * x + intercept 

 

Ȅ ŘƛȊƛǎƛƴƛƴ ƘŜǊ ŘŜƐŜǊƛ ƛǒƭŜǾ ŀǊŀŎƤƭƤƐƤȅƭŀ œŀƭƤǒǘƤǊƤƭƤǊΦ .ǳΣ ȅ ŜƪǎŜƴƛ ƛœƛƴ ȅŜƴƛ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇ ȅŜƴƛ ōƛǊ 

ŘƛȊƛȅƭŜ ǎƻƴǳœƭŀƴŀŎŀƪǘƤǊΥ 

mymodel = list(map(myfunc, x)) 

hǊƛƧƛƴŀƭ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛƴƛ œƛȊƛƴΥ ǇƭǘΦǎŎŀǘǘŜǊόȄΣ ȅύ 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ œƛȊƎƛǎƛƴƛ œƛȊƛƴΥ ǇƭǘΦǇƭƻǘόȄΣ ƳȅƳƻŘŜƭύ 

5ƛȅŀƎǊŀƳƤ ƎǀǊǸƴǘǸƭŜȅƛƴΥ ǇƭǘΦǎƘƻǿόύ 

 

· ŜƪǎŜƴƛƴƛƴ ŘŜƐŜǊƭŜǊƛ ƛƭŜ ȅ ŜƪǎŜƴƛƴƛƴ ŘŜƐŜǊƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƴƛƴ ƴŀǎƤƭ ƻƭŘǳƐǳƴǳ ōƛƭƳŜƪ 

ǀƴŜƳƭƛŘƛǊΣ ŜƐŜǊ ƛƭƛǒƪƛ ȅƻƪǎŀ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƘƛœōƛǊ ǒŜȅƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƳŀȊΦ 

.ǳ ƛƭƛǒƪƛ - ƪƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤ - Ǌ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊΦ Ǌ ŘŜƐŜǊƛ -м ƛƭŜ м ŀǊŀǎƤƴŘŀŘƤǊΣ ōǳǊŀŘŀ л 

ƘƛœōƛǊ ƛƭƛǒƪƛ ƻƭƳŀŘƤƐƤƴƤ ǾŜ м όǾŜ -мύ ҈млл ƛƭƛǒƪƛƭƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ tȅǘƘƻƴ ǾŜ {ŎƛǇȅ ƳƻŘǸƭǸ ǎƛȊƛƴ 

için bǳ ŘŜƐŜǊƛ ƘŜǎŀǇƭŀȅŀŎŀƪǘƤǊΣ ǘŜƪ ȅŀǇƳŀƴƤȊ ƎŜǊŜƪŜƴ ƻƴǳ Ȅ ǾŜ ȅ ŘŜƐŜǊƭŜǊƛ ƛƭŜ ōŜǎƭŜƳŜƪΦ 



 

mǊƴŜƪΥ  ±ŜǊƛƭŜǊƛƳ ŘƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴŀ ƴŜ ƪŀŘŀǊ ǳȅǳȅƻǊΚ 

from scipy import stats 

x = [5,7,8,7,2,17,2,9,4,11,12,9,6] 

y = [99,86,87,88,111,86,103,87,94,78,77,85,86] 

slope, intercept, r, p, std_err = stats.linregress(x, y) 

print(r) 

Not: Ǌ ƪƻǊŜƭŀǎȅƻƴ ŘŜƐŜǊƛŘƛǊΦ .ŀƐƤƳƭƤ ǾŜ ōŀƐƤƳǎƤȊ ƛƪƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ƻƭǳǇ 

ƻƭƳŀŘƤƐƤƴƤ ōŜƭƛǊƭŜǊΦ ǊҐ-лΦтс ǎƻƴǳŎǳΣ ƳǸƪŜƳƳŜƭ ƻƭƳŀȅŀƴ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊΣ ŀƴŎŀƪ 

gelecekteki tahminlerŘŜ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴŀōƛƭŜŎŜƐƛƳƛȊƛ ƎǀǎǘŜǊƛǊΦ aǸƪŜƳƳŜƭ ƛƭƛǒƪƛΣ -1 

ȅŀ Řŀ Ҍм ŘŜƐŜǊƛŘƛǊΦ aǸƪŜƳƳŜƭ ƻƭƳŀȅŀƴ ƛƭƛǒƪƛ л ŘŜƐŜǊƛŘƛǊΦ 

 

DŜƭŜŎŜƪǘŜƪƛ 5ŜƐŜǊƭŜǊƛ ¢ŀƘƳƛƴ 9ŘƛƭƳŜǎƛ 

!ǊǘƤƪ ƎŜƭŜŎŜƪǘŜƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǘƻǇƭŀŘƤƐƤƳƤȊ ōƛƭƎƛƭŜǊƛ ƪǳƭƭŀƴŀōƛƭƛǊƛȊΦ  Örnek: 10 

ȅŀǒƤƴŘŀ ōƛǊ ŀǊŀōŀƴƤƴ ƘƤȊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜȅŜ œŀƭƤǒŀƭƤƳΦ .ǳƴǳ ȅŀǇƳŀƪ ƛœƛƴΣ ȅǳƪŀǊƤŘŀƪƛ ǀǊƴŜƪǘŜƪƛ 

ŀȅƴƤ ƳȅŦǳƴŎόύ ƛǒƭŜǾƛƴŜ ƛƘǘƛȅŀŎƤƳƤȊ ǾŀǊΥ 

def myfunc(x): 

  return slope * x + intercept 

 

 

Örnek: 

from scipy import stats 

x = [5,7,8,7,2,17,2,9,4,11,12,9,6] 

y = [99,86,87,88,111,86,103,87,94,78,77,85,86] 

slope, intercept, r, p, std_err = stats.linregress(x, y) 

def myfunc(x): 

  return slope * x + intercept 

speed = myfunc(10) 

print("speed=", speed) 

print("r=",r) 

print("slope=",slope) 

print("intercept=",intercept) 

 

speed= 85.59308314937454 

r= -0.7585915243761551 

slope= -1.751287711552612 

intercept= 103.10596026490066 

 

{ƻǊǳΥ ŀǒŀƐƤŘŀƪƛ ƛŦŀŘŜŘŜ ƪƻƳǳǘƭŀǊ ƴŜŘŜƴ ŦŀǊƪƭƤ ƘƛȊŀƭŀǊŘŀΚ tȅǘƘƻƴΩŘŀ ƪƻǒǳƭΣ ŘǀƴƎǸǎŜƭ ǾŜ ŀƭǘ 

ŦƻƴƪǎƛȅƻƴƭŀǊ ƛŦŀŘƭŜǊƛƴŘŜ ŦŀǊƪƭƤ ƘƛȊŀƭǊŘŀ ƻƭƳŀȊƭŀǊΦ 

 



def myfunc(x): 

  return slope * x + intercept 

 

mǊƴŜƪΣ ǒŜƳŀŘŀƴ Řŀ ƻƪǳȅŀōƛƭŜŎŜƐƛƳƛȊ урΦсϥŘŀ ōƛǊ ƘƤȊ ǀƴƎǀǊŘǸΥ

 
 

Kötü Uyum 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ƎŜƭŜŎŜƪǘŜƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ Ŝƴ ƛȅƛ ȅǀƴǘŜƳ ƻƭƳŀȅŀŎŀƐƤ ōƛǊ 

ǀǊƴŜƪ ƻƭǳǒǘǳǊŀƭƤƳΦ 

 

Example: x ve y ekseni için bu ŘŜƐŜǊƭŜǊΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ œƻƪ ƪǀǘǸ ōƛǊ ǳȅǳƳƭŀ 

ǎƻƴǳœƭŀƴƳŀƭƤŘƤǊΦ 

import matplotlib.pyplot as plt 

from scipy import stats 

x = [89,43,36,36,95,10,66,34,38,20,26,29,48,64,6,5,36,66,72,40] 

y = [21,46,3,35,67,95,53,72,58,10,26,34,90,33,38,20,56,2,47,15] 

slope, intercept, r, p, std_err = stats.linregress(x, y) 

def myfunc(x): 

  return slope * x + intercept 

mymodel = list(map(myfunc, x)) 

plt.scatter(x, y) 

plt.plot(x, mymodel) 

plt.show() 

 

speed= 40.59144864292098 

r= 0.013318141542974908 

slope= 0.013916581398452628 

intercept= 40.452282828936454 

 



Not: y= ax+b ifadesinde slope=a, intercept=b 

 

bƻǘΥ Ǌ ŘŜƐŜǊƛ лΩŀ ȅŀƪƤƴ ōƛǊ ŘŜƐŜǊ ƻƭŘǳƐǳ ƛœƛƴ Ȅ ƛƭŜ ȅ ŘŜƐŜǊƭŜǊƛ ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ȅƻƪǘǳǊΦ 

 

import matplotlib.pyplot as plt 

from scipy import stats 

x = [89,43,36,36,95,10,66,34,38,20,26,29,48,64,6,5,36,66,72,40] 

y = [21,46,3,35,67,95,53,72,58,10,26,34,90,33,38,20,56,2,47,15] 

slope, intercept, r, p, std_err = stats.linregress(x, y) 

def myfunc(x): 

  return slope * x + intercept 

mymodel = list(map(myfunc, x)) 

plt.scatter(x, y) 

plt.plot(x, mymodel) 

plt.show() 

 
 

 

 

 

 

 

 

 

 

 

 



3.1.2. Çoƪ 5ŜƐƛǒƪŜƴƭƛ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴ 
.ŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀΣ œƤƪǘƤ ǀȊŜƭƭƛƐƛƴƛƴ ŘŜƐŜǊƛƴƛƴ ǘŀƘƳƛƴ ŜŘƛƭƳŜǎƛ ƛœƛƴ ȅŀƭƴƤȊŎŀ ōƛǊ ƎƛǊƛǒ 

ǀȊŜƭƭƛƐƛ ŘƛƪƪŀǘŜ ŀƭƤƴƤǊΦ .ǳƴǳƴƭŀ ōƛǊƭƛƪǘŜΣ 4ƻƪ 5ŜƐƛǒƪŜƴƭƛ 5ƻƐǊǳǎŀƭ wŜƎǊŜǎȅƻƴŘŀΣ œƤƪǘƤ ōƛǊŘŜƴ 

ŦŀȊƭŀ ƎƛǊƛǒ ǀȊŜƭƭƛƐƛƴŜ ƎǀǊŜ ǘŀƘƳƛƴ ŜŘƛƭŜōƛƭƛǊΦ  

 

.ǳǊŀŘŀ ōлΣ ōмΣ ΦΦΦōƴΥ {ŀōƛǘ ƪŀǘǎŀȅƤƭŀǊŘƤǊΦ 

ȄмΣ ȄнΣ ΦΦΦΣ ȄƴΥ DƛǊƛǒ ŘŜƐŜǊƭŜǊƛŘƛǊΤ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊŘƛǊΦ 

¸Υ 4ƤƪƤǒ ŜƐŜǊƛΤ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊΤ ȄΩŘŜƐŜǊƭŜǊƛ ǾŜ ƪŀǘǎŀȅƤƭŀǊŀ ōŀƐƤƳƭƤŘƤǊΦ 

a[Σ ƘŀƴƎƛ ŘŜƐŜǊƭŜǊ ŜƭŘŜ ŜŘƛƭƛǊΚ tŀǊŜƳŜǘǊŜƭŜǊ ȅŀƴƛΣ ōлΣ ōмΣ ΦΦΣ ōƴ 

YŀǘǎŀȅƤƭŀǊ œƻƪ ōǸȅǸƪǎŜ ƴŜ ȅŀǇŀǊǎƤȊΚ YŀǘǎŀȅƤƭŀǊ ŜƭŜƴƛǊΦ mƴŜƳǎƛȊ ƻƭŀƴƭŀǊ ȅŀƴƛ ŘŜƐŜǊƭŜǊƛ ǎƤŦƤǊŀ 

ȅŀƪƤƴ ƻƭŀƴƭŀǊΦ   .ǳƴƭŀǊ ƴŜŘŜƴ ŜƭŜǊǎƛƴƛȊΚ DǸǊǸƭǘǸΦΦΦ 

 
g. Predict the values: 

h. Accuracy of the model: 

Now notice that here we used the same dataset for simple and multivariable linear 

regression. We can notice that the accuracy of multivariable linear regression is far better 

than the accuracy of simple linear regression. 

 

Multiple linear regression formula 

Multiple regression is like linear regression, but with more than one independent value, meaning 

that we try to predict a value based on two or more variables. 

 

 

The formula for a multiple linear regression is: 

 
¶  = the predicted value of the dependent variable 

¶  = the y-intercept (value of y when all other parameters are set to 0) 

¶  = the regression coefficient ( ) of the first independent variable ( ) (a.k.a. the 

effect that increasing the value of the independent variable has on the predicted y value) 

¶ Χ Ґ Řƻ ǘƘŜ ǎŀƳŜ ŦƻǊ ƘƻǿŜǾŜǊ Ƴŀƴȅ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎ ȅƻǳ ŀǊŜ ǘŜǎǘƛƴƎ 



¶  = the regression coefficient of the last independent variable 

¶  = model error (a.k.a. how much variation there is in our estimate of ) 

 

 

Multiple Regression 

 
 

 

Örnek: An analyst studying a chemical process expects the yield to be affected by the levels of two 

factors, x1 and x2. Observations recorded for various levels of the two factors are shown in the 

following table. The analyst wants to fit a first order regression model to the data. Interaction 

between x1 and x2 is not expected based on knowledge of similar processes. Units of the factor 

levels and the yield are ignored for the analysis. 

 

 

 
 

 



 
 

 
 



 
 

 
 

!ŘƤƳ ŀŘƤƳ ǳȅƎǳƭŀƳŀΥ 

a. Gerekli kütüphaneler ŀƪǘŀǊƤƭƤǊΦ 

b. ±ŜǊƛ ǘŀōŀƴƤ ŘƻǎȅŀǎƤ ƻƪǳƴǳǊΦ 

c. · ǾŜ ¸ ǘŀƴƤƳƭŀƴƤǊΥ ·Σ ƛǎǘŜŘƛƐƛƳƛȊ ōƛǊ ƎƛǊŘƛΣ ¸ ƛǎŜ  œƤƪǘƤƴƤƴ ŘŜƐŜǊƛΦ 

d. ±ŜǊƛƭŜǊ ōƛǊ ǘŜǎǘ ǾŜ ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴŜ ōǀƭǸƴǸǊΦ 

e. aƻŘŜƭ ŜƐƛǘƛƭƛǊΦ 

f. DƛǊƛǒ ǀȊŜƭƭƛƪƭŜǊƛƴƛƴ ƪŀǘǎŀȅƤƭŀǊƤƴƤ ōǳƭǳƴǳǊΥ  ƛƳŘƛ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛƴ œƤƪǘƤ ŘŜƐƛǒƪŜƴƛ üzerinde 

ŘŀƘŀ ǀƴŜƳƭƛ ōƛǊ ŜǘƪƛȅŜ ǎŀƘƛǇ ƻƭŘǳƐǳƴǳ ōƛƭƳŜƳƛȊ ƎŜǊŜƪƛȅƻǊΦ .ǳƴǳƴ ƛœƛƴ ƪŀǘǎŀȅƤ ŘŜƐŜǊƭŜǊƛ 

ōǳƭǳƴǳǊΦ bŜƎŀǘƛŦ ƪŀǘǎŀȅƤƴƤƴ œƤƪǘƤ ǸȊŜǊƛƴŘŜ ǘŜǊǎ Ŝǘƪƛǎƛ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭŘƛƐƛ 

ǳƴǳǘǳƭƳŀƳŀƭƤŘƤǊΦ mȊŜƭƭƛƪƭŜǊƛƴ ŘŜƐŜǊƛ ŀǊǘŀǊǎŀΣ œƤƪǘƤ ŘŜƐŜǊƛ ŘǸǒŜǊΦ 

g. 5ŜƐŜǊƭŜǊ ǘŀƘƳƛƴ edilir. 

h. aƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳ ǘŜǎǘ ŜŘƛƭƛǊΥ  ƛƳŘƛΣ ōǳǊŀŘŀ ōŀǎƛǘ ǾŜ œƻƪ ŘŜƐƛǒƪŜƴƭƛ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ 

ƛœƛƴ ŀȅƴƤ ǾŜǊƛ ǎŜǘƛ ƪǳƭƭŀƴƤƭŘƤƐƤƴŀ Řƛƪƪŀǘ ŜŘƛƭƛǊΦ 4ƻƪ ŘŜƐƛǒƪŜƴƭƛ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ 

ŘƻƐǊǳƭǳƐǳƴǳƴΣ ōŀǎƛǘ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ŘƻƐǊǳƭǳƐǳƴŘŀƴ œƻƪ ŘŀƘŀ ƛȅƛ ƻƭŘǳƐǳ ŦŀǊƪ 

edilebilir. 



Örnek: 

4ƻƪƭǳ ǊŜƎǊŜǎȅƻƴΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƎƛōƛŘƛǊΣ ŀƴŎŀƪ ōƛǊŘŜƴ ŦŀȊƭŀ ōŀƐƤƳǎƤȊ ŘŜƐŜǊŜ ǎŀƘƛǇǘƛǊΣ 

ȅŀƴƛ ƛƪƛ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ŘŜƐƛǒƪŜƴŜ ŘŀȅŀƭƤ ōƛǊ ŘŜƐŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜȅŜ œŀƭƤǒƤȅƻǊǳȊΦ 

!ǒŀƐƤŘŀƪƛ ǾŜǊƛ ǎŜǘƛƴŜ ōƛǊ ƎǀȊ ŀǘƤƴΣ ŀǊŀōŀƭŀǊ ƘŀƪƪƤƴŘŀ ōŀȊƤ ōƛƭƎƛƭŜǊ ƛœŜǊƛȅƻǊΦ 

 

Car Model Volume Weight CO2 

Toyota Aygo 1000 790 99 

Mitsubishi Space Star 1200 1160 95 

Skoda Citigo 1000 929 95 

Fiat 500 900 865 90 

Mini Cooper 1500 1140 105 

VW Up! 1000 929 105 

Skoda Fabia 1400 1109 90 

Mercedes A-Class 1500 1365 92 

Ford Fiesta 1500 1112 98 

Audi A1 1600 1150 99 

Hyundai I20 1100 980 99 

Suzuki Swift 1300 990 101 

Ford Fiesta 1000 1112 99 

Honda Civic 1600 1252 94 

Hundai I30 1600 1326 97 

Opel Astra 1600 1330 97 

BMW 1 1600 1365 99 

Mazda 3 2200 1280 104 

Skoda Rapid 1600 1119 104 

Ford Focus 2000 1328 105 

Ford Mondeo 1600 1584 94 

Opel Insignia 2000 1428 99 

Mercedes C-Class 2100 1365 99 

Skoda Octavia 1600 1415 99 

Volvo S60 2000 1415 99 

Mercedes CLA 1500 1465 102 

Audi A4 2000 1490 104 

Audi A6 2000 1725 114 

Volvo V70 1600 1523 109 

BMW 5 2000 1705 114 

Mercedes E-Class 2100 1605 115 

Volvo XC70 2000 1746 117 

Ford B-Max 1600 1235 104 

BMW 2 1600 1390 108 

Opel Zafira 1600 1405 109 

Mercedes SLK 2500 1395 120 

 



 

aƻǘƻǊǳƴ ōƻȅǳǘǳƴŀ ōŀƐƭƤ ƻƭŀǊŀƪ ōƛǊ ŀǊŀōŀƴƤƴ /hн ŜƳƛǎȅƻƴǳƴǳ ǘŀƘƳƛƴ ŜŘŜōƛƭƛǊƛȊΣ ŀƴŎŀƪ œƻƪƭǳ 

ǊŜƎǊŜǎȅƻƴƭŀΣ ǘŀƘƳƛƴƛ ŘŀƘŀ ŘƻƐǊǳ ƘŀƭŜ ƎŜǘƛǊƳŜƪ ƛœƛƴ ŀǊŀōŀƴƤƴ ŀƐƤǊƭƤƐƤ Ǝƛōƛ ŘŀƘŀ ŦŀȊƭŀ ŘŜƐƛǒƪŜƴ 

ŜƪƭŜȅŜōƛƭƛǊƛȊΦ tȅǘƘƻƴϥŘŀ ƛǒƛ ōƛȊƛƳ ƛœƛƴ ȅŀǇŀŎŀƪ ƳƻŘǸƭƭŜǊƛƳƛȊ ǾŀǊΦ  

 

PandaƭŀǊ ƳƻŘǸƭǸ ƛœŜ ŀƪǘŀǊƤƭŀǊŀƪ ōŀǒƭŀƴƤǊΦ 

import pandas 

 

tŀƴŘŀǎ ƳƻŘǸƭǸΣ ŎǎǾ ŘƻǎȅŀƭŀǊƤƴƤ ƻƪǳƳŀƳƤȊŀ ǾŜ ōƛǊ 5ŀǘŀCǊŀƳŜ ƴŜǎƴŜǎƛ ŘǀƴŘǸǊƳŜƳƛȊŜ ƛȊƛƴ 

verir.  

df = pandas.read_csv("cars.csv") 

 

!ǊŘƤƴŘŀƴ ōŀƐƤƳǎƤȊ ŘŜƐŜǊƭŜǊƛƴ ōƛǊ ƭƛǎǘŜǎƛ ȅŀǇƤƭƤǊ ǾŜ ōǳ ŘŜƐƛǒƪŜƴŜ · ŀŘƤƴƤ ǾŜǊƛƭƛǊΦ !ȅƴƤ ǒŜƪƛƭŘŜ 

ōŀƐƤƳƭƤ ŘŜƐŜǊƭŜǊ ŘŜ ȅ ŀŘƭƤ ōƛǊ ŘŜƐƛǒƪŜƴŜ ƪƻƴǳǊΦ 

X = df[['Weight', 'Volume']] 

y = df['CO2'] 

 

TǇǳŎǳΥ .ŀƐƤƳǎƤȊ ŘŜƐŜǊƭŜǊ ƭƛǎǘŜǎƛƴƛ ōǸȅǸƪ ƘŀǊŦ · ƛƭŜ ǾŜ ōŀƐƤƳƭƤ ŘŜƐŜǊƭŜǊ ƭƛǎǘŜǎƛƴƛ ƪǸœǸƪ ƘŀǊŦ ȅ ƛƭŜ 

ŀŘƭŀƴŘƤǊƳŀƪ ȅŀȅƎƤƴŘƤǊΦ {ƪƭŜŀǊƴ ƳƻŘǸƭǸƴŘŜƴ ōŀȊƤ ȅǀƴǘŜƳƭŜǊ ƪǳƭƭŀƴŀŎŀƐƤȊΣ ōǳ ȅǸȊŘŜƴ ƻ 

ƳƻŘǸƭǸ ŘŜ ƛœŜ ŀƪǘŀǊƳŀƳƤȊ ƎŜǊŜƪŜŎŜƪΦ 

from sklearn import linear_model 

 

{ƪƭŜŀǊƴ ƳƻŘǸƭǸƴŘŜƴΣ ŘƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴ ƴŜǎƴŜǎƛ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ [ƛƴŜŀǊwŜƎǊŜǎǎƛƻƴόύ 

ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴŀŎŀƐƤȊΦ .ǳ ƴŜǎƴŜƴƛƴΣ ōŀƐƤƳǎƤȊ ǾŜ ōŀƐƤƳƭƤ ŘŜƐŜǊƭŜǊƛ ǇŀǊŀƳŜǘǊŜ ƻƭŀǊŀƪ ŀƭŀƴ ǾŜ 

ǊŜƎǊŜǎȅƻƴ ƴŜǎƴŜǎƛƴƛ ƛƭƛǒƪƛȅƛ ǘŀƴƤƳƭŀȅŀƴ ǾŜǊƛƭŜǊƭŜ ŘƻƭŘǳǊŀƴ Ŧƛǘόύ ŀŘƭƤ ōƛǊ ȅǀƴǘŜƳƛ ǾŀǊŘƤǊΦ 

regr = linear_model.LinearRegression() 

regr.fit(X, y) 

 

!ǊǘƤƪ ōƛǊ ƻǘƻƳƻōƛƭƛƴ ŀƐƤǊƭƤƐƤƴŀ ǾŜ ƘŀŎƳƛƴŜ ŘŀȅŀƭƤ ƻƭŀǊŀƪ /hн ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜȅŜ ƘŀȊƤǊ 

bir regresyon nesnemiz var. 

 

#predict the CO2 emission of a car where the weight is 2300kg, and the volume is 1300cm3: 

predictedCO2 = regr.predict([[2300, 1300]]) 

 

mǊƴŜƪΥ ¢ǸƳ ǀǊƴŜƐƛ œŀƭƤǒƤǊƪŜƴ ƎǀǊǸƴΦ 

 

import pandas 

from sklearn import linear_model 

df = pandas.read_csv("cars.csv") 

X = df[['Weight', 'Volume']] 

y = df['CO2'] 



regr = linear_model.LinearRegression() 

regr.fit(X, y) 

#predict the CO2 emission of a car where the weight is 2300kg, and the volume is 1300cm3: 

predictedCO2 = regr.predict([[2300, 1300]]) 

print(predictedCO2) 

 

Result: [107.2087328] 

 

мΣо ƭƛǘǊŜƭƛƪ ƳƻǘƻǊŀ ǾŜ нолл ƪƎ ŀƐƤǊƭƤƐŀ ǎŀƘƛǇ ōƛǊ ƻǘƻƳƻōƛƭƛƴ ƪŀǘ ŜǘǘƛƐƛ ƘŜǊ ƪƛƭƻƳŜǘǊŜŘŜ ȅŀƪƭŀǒƤƪ 

млт ƎǊŀƳ /hн ǎŀƭŀŎŀƐƤ ǘŀƘƳƛƴ ŜŘƛƭƳƛǒǘƛǊΦ 

 

YŀǘǎŀȅƤΥ 

YŀǘǎŀȅƤΣ ōƛƭƛƴƳŜȅŜƴ ōƛǊ ŘŜƐƛǒƪŜƴƭŜ ƻƭŀƴ ƛƭƛǒƪƛȅƛ ǘŀƴƤƳƭŀȅŀƴ ōƛǊ ŦŀƪǘǀǊŘǸǊΦ 

mǊƴŜƪΥ Ȅ ōƛǊ ŘŜƐƛǒƪŜƴ ƛǎŜΣ ƻ ȊŀƳŀƴ нȄΣ Ȅϥƛƴ ƛƪƛ ƪŀǘƤŘƤǊΦ Ȅ ōƛƭƛƴƳŜȅŜƴ ŘŜƐƛǒƪŜƴŘƛǊ ǾŜ н ǎŀȅƤǎƤ 

ƪŀǘǎŀȅƤŘƤǊΦ 

.ǳ ŘǳǊǳƳŘŀΣ /hнϥȅŜ ƪŀǊǒƤ ŀƐƤǊƭƤƐƤƴ ǾŜ /hнϥȅŜ ƪŀǊǒƤ ƘŀŎƳƛƴ ƪŀǘǎŀȅƤ ŘŜƐŜǊƛƴƛ ƛǎǘŜȅŜōƛƭƛǊƛȊΦ 

!ƭŘƤƐƤƳƤȊ ŎŜǾŀǇόƭŀǊύΣ ōŀƐƤƳǎƤȊ ŘŜƐŜǊƭŜǊŘŜƴ ōƛǊƛƴƛ ŀǊǘǘƤǊƤǊǎŀƪ ǾŜȅŀ ŀȊŀƭǘƤǊǎŀƪ ƴŜ ƻƭŀŎŀƐƤƴƤ 

söyler. 

 

mǊƴŜƪΥ wŜƎǊŜǎȅƻƴ ƴŜǎƴŜǎƛƴƛƴ ƪŀǘǎŀȅƤ ŘŜƐŜǊƭŜǊƛƴƛƴ ōǳƭǳƴƳŀǎƤΦ 

 

import pandas 

from sklearn import linear_model 

df = pandas.read_csv("cars.csv") 

X = df[['Weight', 'Volume']] 

y = df['CO2'] 

regr = linear_model.LinearRegression() 

regr.fit(X, y) 

print(regr.coef_) 

 

Result: [0.00755095 0.00780526] 

 

{ƻƴǳœ !œƤƪƭŀƳŀǎƤΥ 

{ƻƴǳœ ŘƛȊƛǎƛΣ ŀƐƤǊƭƤƪ ǾŜ ƘŀŎƳƛƴ ƪŀǘǎŀȅƤ ŘŜƐŜǊƭŜǊƛƴƛ ǘŜƳǎƛƭ ŜŘŜǊΦ 

!ƐƤǊƭƤƪΥ лΦллтррлфр 

Hacim: 0.00780526 

.ǳ ŘŜƐŜǊƭŜǊ ōƛȊŜ ŀƐƤǊƭƤƪ м ƪƎ ŀǊǘŀǊǎŀ /hн ŜƳƛǎȅƻƴǳƴǳƴ лΦллтррлфрƎ ŀǊǘǘƤƐƤƴƤ ǎǀȅƭŜǊΦ 

Motor hacmi (Hacim) 1 cm3 artarsa CO2 emisyonu 0,00780526 g artar. 

 

Bence bu adil bir tahmin, ama test edelim! 



моллŎƳо ƳƻǘƻǊƭǳ ōƛǊ ŀǊŀōŀ ноллƪƎ ŀƐƤǊƭƤƐƤƴŘŀȅǎŀ /hн ŜƳƛǎȅƻƴǳƴǳƴ ȅŀƪƭŀǒƤƪ млтƎ ƻƭŀŎŀƐƤƴƤ 

zatŜƴ ǘŀƘƳƛƴ ŜǘƳƛǒǘƛƪΦ 

!ƐƤǊƭƤƐƤ млллƪƎ ƛƭŜ ŀǊǘǘƤǊƤǊǎŀƪ ƴŜ ƻƭǳǊΚ 

 

mǊƴŜƪΥ mƴŎŜƪƛ ǀǊƴŜƐƛ ƪƻǇȅŀƭŀȅƤƴΣ ŀƴŎŀƪ ŀƐƤǊƭƤƐƤ ноллϥŘŜƴ ооллϥŜ ŘŜƐƛǒǘƛǊƛƴΦ 

 

import pandas 

from sklearn import linear_model 

df = pandas.read_csv("cars.csv") 

X = df[['Weight', 'Volume']] 

y = df['CO2'] 

regr = linear_model.LinearRegression() 

regr.fit(X, y) 

predictedCO2 = regr.predict([[3300, 1300]]) 

print(predictedCO2) 

 

Result: 

[114.75968007] 

мΣо ƭƛǘǊŜƭƛƪ ƳƻǘƻǊŀ ǾŜ оолл ƪƎ ŀƐƤǊƭƤƐŀ ǎŀƘƛǇ ōƛǊ ƻǘƻƳƻōƛƭƛƴ ƪŀǘ ŜǘǘƛƐƛ ƘŜǊ ƪƛƭƻƳŜǘǊŜŘŜ ȅŀƪƭŀǒƤƪ 

115 gram COн ǎŀƭŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳƛǒǘƛƪΦ 

.ǳΣ лΦллтррлфр ƪŀǘǎŀȅƤǎƤƴƤƴ ŘƻƐǊǳ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊΥ 

107.2087328 + (1000 * 0.00755095) = 114.75968 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ölçeklendirme Özellikleri: 

±ŜǊƛƭŜǊƛƴƛȊ ŦŀǊƪƭƤ ŘŜƐŜǊƭŜǊŜ ǾŜ Ƙŀǘǘŀ ŦŀǊƪƭƤ ǀƭœǸƳ ōƛǊƛƳƭŜǊƛƴŜ ǎŀƘƛǇ ƻƭŘǳƐǳƴŘŀ ōǳƴƭŀǊƤ 

ƪŀǊǒƤƭŀǒǘƤǊƳŀƪ ȊƻǊ ƻƭŀōƛƭƛǊΦ aŜǘǊŜ ƛƭŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭŘƤƐƤƴŘŀ ƪƛƭƻƎǊŀƳ ƴŜŘƛǊΚ ¸ŀ Řŀ ȊŀƳŀƴŀ ƎǀǊŜ 

ȅǸƪǎŜƪƭƛƪΚ .ǳ ǎƻǊǳƴǳƴ ŎŜǾŀōƤ ǀƭœŜƪƭŜƴŘƛǊƳŜŘƛǊΦ ±ŜǊƛƭŜǊƛΣ ƪŀǊǒƤƭŀǒǘƤǊƳŀǎƤ ŘŀƘŀ ƪƻƭŀȅ ȅŜƴƛ 

ŘŜƐŜǊƭŜǊŜ ǀƭœŜƪƭŜȅŜōƛƭƛǊƛȊΦ  !ǒŀƐƤŘŀƪƛ ǘŀōƭƻȅŀ ōŀƪƤƴΣ ŀȅƴƤ ǾŜǊƛ ǎeti ama bu sefer hacim sütunu 

cm3 όмллл ȅŜǊƛƴŜ мΦлύ ȅŜǊƛƴŜ ƭƛǘǊŜ ŎƛƴǎƛƴŘŜƴ ŘŜƐŜǊƭŜǊ ƛœŜǊƛȅƻǊΦ 

 

Car Model Volume Weight CO2 

Toyota Aygo 1 790 99 

Mitsubishi Space Star 1.2 1160 95 

Skoda Citigo 1 929 95 

Fiat 500 0.9 865 90 

Mini Cooper 1.5 1140 105 

VW Up! 1 929 105 

Skoda Fabia 1.4 1109 90 

Mercedes A-Class 1.5 1365 92 

Ford Fiesta 1.5 1112 98 

Audi A1 1.6 1150 99 

Hyundai I20 1.1 980 99 

Suzuki Swift 1.3 990 101 

Ford Fiesta 1 1112 99 

Honda Civic 1.6 1252 94 

Hundai I30 1.6 1326 97 

Opel Astra 1.6 1330 97 

BMW 1 1.6 1365 99 

Mazda 3 2.2 1280 104 

Skoda Rapid 1.6 1119 104 

Ford Focus 2 1328 105 

Ford Mondeo 1.6 1584 94 

Opel Insignia 2 1428 99 

Mercedes C-Class 2.1 1365 99 

Skoda Octavia 1.6 1415 99 

Volvo S60 2 1415 99 

Mercedes CLA 1.5 1465 102 

Audi A4 2 1490 104 

Audi A6 2 1725 114 

Volvo V70 1.6 1523 109 

BMW 5 2 1705 114 

Mercedes E-Class 2.1 1605 115 

Volvo XC70 2 1746 117 



Ford B-Max 1.6 1235 104 

BMW 2 1.6 1390 108 

Opel Zafira 1.6 1405 109 

Mercedes SLK 2.5 1395 120 

1.0 hacmini 790 ŀƐƤǊƭƤƐƤ ƛƭŜ ƪŀǊǒƤƭŀǒǘƤǊƳŀƪ ȊƻǊ ƻƭŀōƛƭƛǊΣ ŀƴŎŀƪ ƘŜǊ ƛƪƛǎƛƴƛ ŘŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭŀōƛƭƛǊ 

ŘŜƐŜǊƭŜǊŜ ǀƭœŜƪƭŜƴŘƛǊƛǊǎŜƪΣ ōƛǊ ŘŜƐŜǊƛƴ ŘƛƐŜǊƛƴŜ ƪƤȅŀǎƭŀ ƴŜ ƪŀŘŀǊ ƻƭŘǳƐǳƴǳ ƪƻƭŀȅŎŀ ƎǀǊŜōƛƭƛǊƛȊΦ 

±ŜǊƛƭŜǊƛ ǀƭœŜƪƭŜƴŘƛǊƳŜƪ ƛœƛƴ ŦŀǊƪƭƤ ȅǀƴǘŜƳƭŜǊ ǾŀǊŘƤǊΣ ōǳ ŘŜǊǎǘŜ ǎǘŀƴŘŀǊŘƛȊŀǎȅƻƴ ŀŘƤ ǾŜǊƛƭŜƴ ōƛǊ 

ȅǀƴǘŜƳ ƪǳƭƭŀƴŀŎŀƐƤȊΦ  {ǘŀƴŘŀǊŘƛȊŀǎȅƻƴ ȅǀƴǘŜƳƛ ǒǳ ŦƻǊƳǸƭǸ ƪǳƭƭŀƴƤǊΥ 

z = (x - u) / s 

 

Ȋϥƴƛƴ ȅŜƴƛ ŘŜƐŜǊ ƻƭŘǳƐǳ ȅŜǊŘŜΣ Ȅ ƻǊƛƧƛƴŀƭ ŘŜƐŜǊŘƛǊΣ ǳ ƻǊǘŀƭŀƳŀŘƤǊ ǾŜ ǎ ǎǘŀƴŘŀǊǘ ǎŀǇƳŀŘƤǊΦ 

!ƐƤǊƭƤƪ ǎǸǘǳƴǳƴǳ ȅǳƪŀǊƤŘŀƪƛ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ ŀƭƤǊǎŀƴƤȊΣ ƛƭƪ ŘŜƐŜǊ тфлϥŘƤǊ ǾŜ ǀƭœŜƪƭŜƴŜƴ ŘŜƐŜǊ 

ǒǀȅƭŜ ƻƭŀŎŀƪǘƤǊΥ  όтфл - 1292.23) / 238.74 = -2.1 

 

IŀŎƛƳ ǎǸǘǳƴǳƴǳ ȅǳƪŀǊƤŘŀƪƛ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ ŀƭƤǊǎŀƴƤȊΣ ƛƭƪ ŘŜƐŜǊ мΦлϥŘƤǊ ǾŜ ǀƭœŜƪƭŜƴŜƴ ŘŜƐŜǊ 

ǒǀȅƭŜ ƻƭŀŎŀƪǘƤǊΥ όмΦл - 1.61) / 0.38 = -1.59 

 

!ǊǘƤƪ тфлϥƤ мΦл ƛƭŜ ƪŀǊǒƤƭŀǒǘƤǊƳŀƪ ȅŜǊine -2.1 ile -мΦрфϥǳ ƪŀǊǒƤƭŀǒǘƤǊŀōƛƭƛǊǎƛƴƛȊΦ .ǳƴǳ ƳŀƴǳŜƭ 

ƻƭŀǊŀƪ ȅŀǇƳŀƴƤȊ ƎŜǊŜƪƳŜȊΣ tȅǘƘƻƴ ǎƪƭŜŀǊƴ ƳƻŘǸƭǸΣ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴƛ ŘǀƴǸǒǘǸǊƳŜƪ ƛœƛƴ 

ȅǀƴǘŜƳƭŜǊƭŜ ōƛǊ {ŎŀƭŜǊ ƴŜǎƴŜǎƛ ŘǀƴŘǸǊŜƴ {ǘŀƴŘŀǊŘ{ŎŀƭŜǊόύ ŀŘƭƤ ōƛǊ ȅǀƴǘŜƳŜ ǎŀƘƛǇǘƛǊΦ 

 

mǊƴŜƪΥ !ƐƤǊƭƤƪ ǾŜ IŀŎƛƳ ǎǸǘǳƴƭŀǊƤƴŘŀƪƛ ǘǸƳ ŘŜƐŜǊƭŜǊƛ ǀƭœŜƪƭŜƴŘƛǊƛƴΦ 

 

import pandas 

from sklearn import linear_model 

from sklearn.preprocessing import StandardScaler 

scale = StandardScaler() 

df = pandas.read_csv("cars1.csv") 

X = df[['Weight', 'Volume']] 

scaledX = scale.fit_transform(X) 

print(scaledX) 

 

wŜǎǳƭǘΥ  Tƭƪ ƛƪƛ ŘŜƐŜǊƛƴΣ ƘŜǎŀǇƭŀƳŀƭŀǊƤƳƤȊŀ ƪŀǊǒƤƭƤƪ ƎŜƭŜƴ -2.1 ve -мΦрф ƻƭŘǳƐǳƴŀ Řƛƪƪŀǘ ŜŘƛƴΦΦ 

[[-2.10389253 -1.59336644] 

 [-0.55407235 -1.07190106] 

 [-1.52166278 -1.59336644] 

 [-1.78973979 -1.85409913] 

 [-0.63784641 -0.28970299] 

 [-1.52166278 -1.59336644] 

 [-0.76769621 -0.55043568] 

 [ 0.3046118  -0.28970299] 



 [-0.7551301  -0.28970299] 

 [-0.59595938 -0.0289703 ] 

 [-1.30803892 -1.33263375] 

 [-1.26615189 -0.81116837] 

 [-0.7551301  -1.59336644] 

 [-0.16871166 -0.0289703 ] 

 [ 0.14125238 -0.0289703 ] 

 [ 0.15800719 -0.0289703 ] 

 [ 0.3046118  -0.0289703 ] 

 [-0.05142797  1.53542584] 

 [-0.72580918 -0.0289703 ] 

 [ 0.14962979  1.01396046] 

 [ 1.2219378  -0.0289703 ] 

 [ 0.5685001   1.01396046] 

 [ 0.3046118   1.27469315] 

 [ 0.51404696 -0.0289703 ] 

 [ 0.51404696  1.01396046] 

 [ 0.72348212 -0.28970299] 

 [ 0.8281997   1.01396046] 

 [ 1.81254495  1.01396046] 

 [ 0.96642691 -0.0289703 ] 

 [ 1.72877089  1.01396046] 

 [ 1.30990057  1.27469315] 

 [ 1.90050772  1.01396046] 

 [-0.23991961 -0.0289703 ] 

 [ 0.40932938 -0.0289703 ] 

 [ 0.47215993 -0.0289703 ] 

 [ 0.4302729   2.31762392]] 

 

/hн 5ŜƐŜǊƭŜǊƛƴƛƴ ¢ŀƘƳƛƴ 9ŘƛƭƳŜǎƛΥ 

DǀǊŜǾΣ ȅŀƭƴƤȊŎŀ ŀƐƤǊƭƤƐƤƴƤ ǾŜ ƘŀŎƳƛƴƛ ōƛƭŘƛƐƛƴƛȊ ōƛǊ ŀǊŀōŀŘŀƴ ƪŀȅƴŀƪƭŀƴŀƴ /hн ŜƳƛǎȅƻƴǳƴǳ 

ǘŀƘƳƛƴ ŜǘƳŜƪǘƛΦ ±ŜǊƛ ǎŜǘƛ ǀƭœŜƪƭŜƴŘƛƐƛƴŘŜΣ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜŘŜǊƪŜƴ ǀƭœŜƐƛ ƪǳƭƭŀƴƳŀƴƤȊ 

gerekecektir. 

 

mǊƴŜƪΥ нолл ƪƛƭƻƎǊŀƳ ŀƐƤǊƭƤƐƤƴŘŀƪƛ мΣо ƭƛǘǊŜƭƛƪ ōƛǊ ŀǊŀōŀƴƤƴ /hн ŜƳƛǎȅƻƴǳƴǳ ǘŀƘƳƛƴ ŜŘƛƴΦ 

import pandas 

from sklearn import linear_model 

from sklearn.preprocessing import StandardScaler 

scale = StandardScaler() 

df = pandas.read_csv("cars1.csv") 

X = df[['Weight', 'Volume']] 



y = df['CO2'] 

scaledX = scale.fit_transform(X) 

regr = linear_model.LinearRegression() 

regr.fit(scaledX, y) 

scaled = scale.transform([[2300, 1.3]]) 

predictedCO2 = regr.predict([scaled[0]]) 

print(predictedCO2) 

 

Result: [107.2087328] 

 

 

aƻŘŜƭƛƴ 5ŜƐŜǊƭŜƴŘƛǊƛƭƳŜǎƛΥ 

aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜΣ ŀƐƤǊƭƤƐƤ ǾŜ ƳƻǘƻǊ ōƻȅǳǘǳƴǳ ōƛƭŘƛƐƛƳƛȊŘŜ ōƛǊ ŀǊŀōŀƴƤƴ /hн ŜƳƛǎȅƻƴǳƴǳ 

ǘŀƘƳƛƴ ŜǘǘƛƐƛƳƛȊ ǀƴŎŜƪƛ ōǀƭǸƳŘŜ ƻƭŘǳƐǳ ƎƛōƛΣ ōŜƭƛǊƭƛ ƻƭŀȅƭŀǊƤƴ ǎƻƴǳŎǳƴǳ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ 

ƳƻŘŜƭƭŜǊ ƻƭǳǒǘǳǊǳƭǳǊΦ aƻŘŜƭƛƴ ȅŜǘŜǊƛƴŎŜ ƛȅƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤƴƤ ǀƭœƳŜƪ ƛœƛƴ 9ƐƛǘƛƳκ¢Ŝǎǘ ŀŘƭƤ ōƛǊ 

ȅǀƴǘŜƳ ƪǳƭƭŀƴƤƭƤǊΦ 

 

9ƐƛǘƛƳ κ ¢Ŝǎǘ 

9ƐƛǘƛƳ κ ¢ŜǎǘΣ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳƴǳ ǀƭœƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ 9ƐƛǘƛƳκ¢Ŝǎǘ ƻƭŀǊŀƪ 

ŀŘƭŀƴŘƤǊƤƭƤǊ œǸƴƪǸ ǾŜǊƛ ƪǸƳŜǎƛ ƛƪƛ ƪǸƳŜȅŜ ōǀƭǸƴǸǊΥ ōƛǊ ŜƐƛǘƛƳ ƪǸƳŜǎƛ ǾŜ ōƛǊ ǘŜǎǘ ƪǸƳŜǎƛΦ {ǀȊ 

ƎŜƭƛƳƛΣ  ŜƐƛǘƛƳ ƛœƛƴ ҈ул ǾŜ ǘŜǎǘ ƛœƛƴ ҈нлΦ 

 

aƻŘŜƭ ŜƐƛǘƛƳ ǎŜǘƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ŜƐƛǘƛƭƛǊΦ ¢Ŝǎǘ ǎŜǘƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ƳƻŘŜƭ ǘŜǎǘ ŜŘƛƭƛǊΦ aƻŘŜƭƛ ŜƐƛǘƳŜƪΣ 

ƳƻŘŜƭƛ ƻƭǳǒǘǳǊƳŀƪ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ aƻŘŜƭƛ ǘŜǎǘ ŜǘƳŜƪΣ ƳƻŘŜƭƛƴ ŘƻƐǊǳƭǳƐǳƴǳ ǘŜst etmek 

ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

mǊƴŜƪΥ .ƛǊ ǾŜǊƛ ƪǸƳŜǎƛȅƭŜ ǾŜ ¢Ŝǎǘ ŜǘƳŜƪ ƛǎǘŜƴƛƭŜƴ ōƛǊ ǾŜǊƛ ǎŜǘƛ ƛƭŜ ōŀǒƭŀƴƤǊΦ ±ŜǊƛ ǎŜǘƛ ōƛǊ 

ƳŀƐŀȊŀŘŀƪƛ млл ƳǸǒǘŜǊƛȅƛ ǾŜ ƻƴƭŀǊƤƴ ŀƭƤǒǾŜǊƛǒ ŀƭƤǒƪŀƴƭƤƪƭŀǊƤƴƤ ƎǀǎǘŜǊǎƛƴΦ 

 

import numpy 

import matplotlib.pyplot as plt 

numpy.random.seed(2) 

x = numpy.random.normal(3, 1, 100) 

y = numpy.random.normal(150, 40, 100) / x 

plt.scatter(x, y) 

plt.show() 

 

Sonuç: 

· ŜƪǎŜƴƛΣ ǎŀǘƤƴ ŀƭƳŀ ȅŀǇƳŀŘŀƴ ǀƴŎŜ ƎŜȊƛƴƳŜ ǎǸǊŜǎƛƴƛ Řŀƪƛƪŀ ƻƭŀǊŀƪƤ ǘŜƳǎƛƭ ŜǘǎƛƴΦ 

¸ ŜƪǎŜƴƛΣ ǎŀǘƤƴ ŀƭƳŀ ƛǒƭŜƳƛƴŜ ƘŀǊŎŀƴŀƴ ǇŀǊŀ ƳƛƪǘŀǊƤƴƤ ǘŜƳǎil etsin. 

 



 
9ƐƛǘƛƳκ¢Ŝǎǘ ƻƭŀǊŀƪ ōǀƭƳŜΥ 

9ƐƛǘƛƳ ǎŜǘƛΣ ƻǊƛƧƛƴŀƭ ǾŜǊƛƭŜǊƛƴ ҈улϥƛƴŘŜƴ ǊŀǎǘƎŜƭŜ ōƛǊ ǎŜœƛƳ ƻƭƳŀƭƤŘƤǊΦ  ¢Ŝǎǘ ǎŜǘƛ ƪŀƭŀƴ ҈нл 

ƻƭƳŀƭƤŘƤǊΦ 

 

train_x = x[:80] 

train_y = y[:80] 

 

test_x = x[80:] 

test_y = y[80:] 

 

 

9ƐƛǘƛƳ {Ŝǘƛƴƛ DǀǊǸƴǘǸƭŜƴƳŜǎƛΥ 

9ƐƛǘƛƳ ǎŜǘƛ ƛƭŜ ŀȅƴƤ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛƴŘŜ ƎǀǊǸƴǘǸƭŜƴƛǊœ 

 

Example: 

plt.scatter(train_x, train_y) 

plt.show() 

 

Result:  It looks like the original data set, so it seems to be a fair selection. 

 



¢Ŝǎǘ {Ŝǘƛƴƛ DǀǎǘŜǊΥ ¢Ŝǎǘ ǎŜǘƛƴƛƴ ǘŀƳŀƳŜƴ ŦŀǊƪƭƤ ƻƭƳŀŘƤƐƤƴŘŀƴ ŜƳƛƴ ƻƭƳŀƪ ƛœƛƴ ǘŜst setine de 

ōƛǊ ƎǀȊ ŀǘŀŎŀƐƤȊΦ 

 

Example: 

plt.scatter(test_x, test_y) 

plt.show() 

 

{ƻƴǳœΥ ¢Ŝǎǘ ǎŜǘƛ ŀȅƴƤ ȊŀƳŀƴŘŀ ƻǊƛƧƛƴŀƭ ǾŜǊƛ ǎŜǘƛƴŜ ōŜƴȊƛȅƻǊΦ

 
 

9ƐǘƛƳ ǾŜ ǘŜǎǘ ǾŜǊƛƭŜǊƛƴƛƴ ōƛǊƭƛƪǘŜ œƛȊƛƭƳŜǎƛΥ 

 

import numpy 

import matplotlib.pyplot as plt 

numpy.random.seed(2) 

x = numpy.random.normal(3, 1, 100) 

y = numpy.random.normal(150, 40, 100) / x 

 

train_x = x[:80] 

train_y = y[:80] 

plt.scatter(train_x, train_y) 

 

test_x = x[:20] 

test_y = y[:20] 

plt.scatter(test_x, test_y) 

 

plt.show() 

 



 
 

Veri Kümesini Matematiksel Modele UyŘǳǊǳƭƳŀǎƤΥ 

±ŜǊƛ ǎŜǘƛ ƴŜȅŜ ōŜƴȊƛȅƻǊΚ .ŜƴŎŜ Ŝƴ ǳȅƎǳƴ ƻƭŀƴƤ ōƛǊ ǇƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴǳ ƻƭǳǊΣ ōǳ ȅǸȊŘŜƴ ōƛǊ 

ǇƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴ ŜƐǊƛǎƛ œƛȊŜƭƛƳΦ ±ŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀ ōƛǊ œƛȊƎƛ œƛȊƳŜƪ ƛœƛƴ ƳŀǘǇƭƻǘƭƛō 

ƳƻŘǸƭǸƴǸƴ Ǉƭƻǘόύ ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴƤǊƤȊΦ 

 

mǊƴŜƪΥ ±ŜǊƛ ƴƻƪǘŀƭŀǊƤƴŘŀƴ bir polinom regresyon çizgisi çizilmesi. 

 

import numpy 

import matplotlib.pyplot as plt 

numpy.random.seed(2) 

 

x = numpy.random.normal(3, 1, 100) 

y = numpy.random.normal(150, 40, 100) / x 

 

train_x = x[:80] 

train_y = y[:80] 

 

test_x = x[80:] 

test_y = y[80:] 

 

mymodel = numpy.poly1d(numpy.polyfit(train_x, train_y, 4)) 

myline = numpy.linspace(0, 6, 100) 

plt.scatter(train_x, train_y) 

plt.plot(myline, mymodel(myline)) 

plt.show() 



 
{ƻƴǳœΣ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ŘƤǒƤƴŘŀƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜȅŜ œŀƭƤǒƤǊǎŀƪ ōƛȊŜ ōŀȊƤ ƎŀǊƛǇ ǎƻnuçlar 

verecek olsa da, bir polinom regresyonuna uyan veri kümesi önerimi destekleyebilir. Örnek: 

ǎŀǘƤǊΣ ƳŀƐŀȊŀŘŀ с Řŀƪƛƪŀ ƎŜœƛǊŜƴ ōƛǊ ƳǸǒǘŜǊƛƴƛƴ нлл ŘŜƐŜǊƛƴŘŜ ōƛǊ ǎŀǘƤƴ ŀƭƳŀ ȅŀǇŀŎŀƐƤƴƤ 

ƎǀǎǘŜǊƛǊΦ .ǳ ƳǳƘǘŜƳŜƭŜƴ ŦŀȊƭŀ ǳȅŘǳǊƳŀƴƤƴ ōƛǊ ƛǒŀǊŜǘƛŘƛǊΦ tŜƪƛ ȅŀ w-karŜ ǇǳŀƴƤΚ w-ƪŀǊŜ ǇǳŀƴƤΣ 

ǾŜǊƛ ǎŜǘƛƳƛƴ ƳƻŘŜƭŜ ƴŜ ƪŀŘŀǊ ƛȅƛ ǳȅŘǳƐǳƴǳƴ ƛȅƛ ōƛǊ ƎǀǎǘŜǊƎŜǎƛŘƛǊΦ

 
R2 

R-kare olarak da bilinen R2ϥȅƛ ƘŀǘƤǊƭƤȅƻǊ ƳǳǎǳƴǳȊΚ · ŜƪǎŜƴƛ ƛƭŜ ȅ ŜƪǎŜƴƛ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ǀƭœŜǊ 

ǾŜ л ƛƭŜ м ŀǊŀǎƤƴŘŀ ŘŜƐƛǒƛǊΤ ōǳǊŀŘŀ лΣ ƛƭƛǒƪƛ ȅƻƪ ǾŜ м ǘŀƳŀƳŜƴ ƛƭƛǒƪƛƭƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

ǎƪƭŜŀǊƴ ƳƻŘǸƭǸƴŘŜ ōǳ ƛƭƛǒƪƛȅƛ ōǳƭƳŀƳƤȊŀ ȅŀǊŘƤƳŎƤ ƻƭŀŎŀƪ ǊнψǎŎƻǊŜόύ ŀŘƤƴŘŀ ōƛǊ ƳŜǘƻŘ ǾŀǊŘƤǊΦ 

.ǳ ŘǳǊǳƳŘŀ ƳǸǒǘŜǊƛƴƛƴ ƳŀƐŀȊŀŘŀ ƪŀƭŘƤƐƤ ŘŀƪƛƪŀƭŀǊ ƛƭŜ ƴŜ ƪŀŘŀǊ ǇŀǊŀ ƘŀǊŎŀŘƤƪƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ 

ƛƭƛǒƪƛȅƛ ǀƭœƳŜƪ ƛǎǘƛȅƻǊǳȊΦ 

 

mǊƴŜƪΥ 9ƐƛǘƛƳ ǾŜǊƛƭŜri bir polinom regresyonuna ne kadar uyuyor? 

 

import numpy 

from sklearn.metrics import r2_score 

numpy.random.seed(2) 

 

x = numpy.random.normal(3, 1, 100) 

y = numpy.random.normal(150, 40, 100) / x 

 

train_x = x[:80] 

train_y = y[:80] 

 

test_x = x[80:] 

test_y = y[80:] 



 

mymodel = numpy.poly1d(numpy.polyfit(train_x, train_y, 4)) 

r2 = r2_score(train_y, mymodel(train_x)) 

print(r2) 

 

bƻǘΥ лΦтфф ǎƻƴǳŎǳΣ ōƛǊ ƻƭǳƳƭǳ ƛƭƛǒƪƛ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊΦ 

 

Test Setini getirilmesi: 

 ƛƳŘƛΣ Ŝƴ ŀȊƤƴŘŀƴ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛ ǎǀȊ ƪƻƴǳǎǳ ƻƭŘǳƐǳƴŘŀΣ ǘŀƳŀƳ ƻƭŀƴ ōƛǊ ƳƻŘŜƭ ȅŀǇǘƤƪΦ  ƛƳŘƛ 

ŀȅƴƤ ǎƻƴǳŎǳ ǾŜǊƛǇ ǾŜǊƳŜŘƛƐƛƴƛ ƎǀǊƳŜƪ ƛœƛƴ ƳƻŘŜƭƛ ǘŜǎǘ ǾŜǊƛƭŜǊƛȅƭŜ ŘŜ ǘŜǎǘ ŜǘƳŜƪ ƛǎǘƛȅƻǊǳȊΦ 

 

mǊƴŜƪΥ ¢Ŝǎǘ ǾŜǊƛƭŜǊƛƴƛ ƪǳƭƭŀƴƤǊƪŜƴ wн ǇǳŀƴƤƴƤ ōǳƭŀƭƤƳΦ 

 

import numpy 

from sklearn.metrics import r2_score 

numpy.random.seed(2) 

 

x = numpy.random.normal(3, 1, 100) 

y = numpy.random.normal(150, 40, 100) / x 

 

train_x = x[:80] 

train_y = y[:80] 

 

test_x = x[80:] 

test_y = y[80:] 

 

mymodel = numpy.poly1d(numpy.polyfit(train_x, train_y, 4)) 

r2 = r2_score(test_y, mymodel(test_x)) 

print(r2) 

 

NƻǘΥ лΦулф ǎƻƴǳŎǳΣ ƳƻŘŜƭƛƴ ǘŜǎǘ ƪǸƳŜǎƛƴŜ ŘŜ ǳȅŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊ ǾŜ ƳƻŘŜƭƛ ƎŜƭŜŎŜƪǘŜƪƛ 

ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴŀōƛƭŜŎŜƐƛƳƛȊŘŜƴ ŜƳƛƴƛȊΦ 

 

 

 

 

 

 

 

 

 



¢ŀƘƳƛƴ 5ŜƐŜǊƭŜǊƛΥ 

!ǊǘƤƪ ƳƻŘŜƭƛƳƛȊƛƴ ǘŀƳŀƳ ƻƭŘǳƐǳƴǳ ōŜƭƛǊƭŜŘƛƐƛƳƛȊŜ ƎǀǊŜΣ ȅŜƴƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜȅŜ 

ōŀǒƭŀȅŀōƛƭƛǊƛȊΦ 

mǊƴŜƪΥ {ŀǘƤƴ ŀƭŀƴ ōƛǊ ƳǸǒǘŜǊƛΣ ŘǸƪƪŀƴŘŀ р Řŀƪƛƪŀ ƪŀƭƤǊǎŀ ƴŜ ƪŀŘŀǊ ǇŀǊŀ ƘŀǊŎŀǊΚ 

 

print(mymodel(5)) 

 

mǊƴŜƪΣ ǒŜƳŀȅŀ ƪŀǊǒƤƭƤƪ ƎŜƭŘƛƐƛ ƎƛōƛΣ ƳǸǒǘŜǊƛƴƛƴ ннΦуу ŘƻƭŀǊ ƘŀǊŎŀƳŀǎƤƴƤ ǀƴƎǀǊŘǸΦ

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.1.3. Polynomial Regression 

 
Graph for Y=X 

 

 
 

Graph for Y = X² 

 

 

 
 

Graph for Y = X³ 

 



 
Graph with more than one polynomials: Y = X³+X²+X 

 

Below is the formula for polynomial regression: 

 
 

 
¸ǳƪŀǊƤŘŀƪƛ ŘŜƴƪƭŜƳŘŜΥ 

ʻΥ ƻƴǳ Ŝƴ ƛȅƛ ǘŀƴƤƳƭŀȅŀƴ ƘƛǇƻǘŜȊ ǇŀǊŀƳŜǘǊŜƭŜǊƛΦ 

·Υ ƘŜǊ ǀǊƴŜƐƛƴ ƎƛǊƛǒ ǀȊŜƭƭƛƐƛ ŘŜƐŜǊƛΦ 

¸Υ IŜǊ ǀǊƴŜƐƛƴ œƤƪǘƤ ŘŜƐŜǊƛΦ 

 

 

 

 

 

 

 

 

 

 

 



 

±ŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤȊ ŀœƤƪœŀ ŘƻƐǊǳǎŀƭ ōƛǊ ǊŜƎǊŜǎȅƻƴŀ ǳȅƳǳȅƻǊǎŀ όǘǸƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŘŀƴ ƎŜœŜƴ 

düz bir çizgi), polinom regresyon için ideal olabilir. Polinom regresyon, lineer regresyon gibi, 

ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŘŀƴ ōƛǊ œƛȊƎƛ œƛȊƳŜƴƛƴ Ŝƴ ƛȅƛ ȅƻƭǳƴǳ ōǳƭƳŀƪ ƛœƛƴ Ȅ ǾŜ ȅ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ 

ƛƭƛǒƪƛȅƛ ƪǳƭƭŀƴƤǊΦ 

 

 
 

tȅǘƘƻƴΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤ ŀǊŀǎƤƴŘŀ ōƛǊ ƛƭƛǒƪƛ ōǳƭƳŀƪ ǾŜ ōƛǊ ǇƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴ œƛȊƎƛǎƛ œƛȊƳŜƪ ƛœƛƴ 

yöntemlere sahiptir. Matematik formülü üzerinden gitmek yerine bu yöntemƭŜǊƛ ƴŀǎƤƭ 

ƪǳƭƭŀƴŀŎŀƐƤƴƤȊƤ ƎǀǎǘŜǊŜŎŜƐƛȊΦ !ǒŀƐƤŘŀƪƛ ǀǊƴŜƪǘŜΣ ōŜƭƛǊƭƛ ōƛǊ ƎƛǒŜŘŜƴ ƎŜœŜǊƪŜƴ му ŀǊŀōŀ 

ƪŀȅŘŜǘǘƛƪΦ !ǊŀŎƤƴ ƘƤȊƤƴƤ ǾŜ ƎŜœƛǒƛƴ ƎŜǊœŜƪƭŜǒǘƛƐƛ ƎǸƴǸƴ ǎŀŀǘƛƴƛ όǎŀŀǘƛύ ƪŀȅŘŜǘǘƛƪΦ · ŜƪǎŜƴƛ 

ƎǸƴǸƴ ǎŀŀǘƭŜǊƛƴƛ ǾŜ ȅ ŜƪǎŜƴƛ ƘƤȊƤ ǘŜƳǎƛƭ ŜŘŜǊΦ 

 

mǊƴŜƪΥ .ƛǊ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛ œƛȊŜǊŜƪ ōŀǒƭŀȅƤƴΦ 

 

import matplotlib.pyplot as plt 

x = [1,2,3,5,6,7,8,9,10,12,13,14,15,16,18,19,21,22] 

y = [100,90,80,60,60,55,60,65,70,70,75,76,78,79,90,99,99,100] 

plt.scatter(x, y) 

plt.show() 

 

Result: 

 



Example: Numpy ve matplotlib'i içe ŀƪǘŀǊƤƴΣ ŀǊŘƤƴŘŀƴ tƻƭƛƴƻƳ wŜƎǊŜǎȅƻƴ œƛȊƎƛǎƛƴƛ œƛȊƛƴ 

 

import numpy 

import matplotlib.pyplot as plt 

x = [1,2,3,5,6,7,8,9,10,12,13,14,15,16,18,19,21,22] 

y = [100,90,80,60,60,55,60,65,70,70,75,76,78,79,90,99,99,100] 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

myline = numpy.linspace(1, 22, 100) 

plt.scatter(x, y) 

plt.plot(myline, mymodel(myline)) 

plt.show() 

 
mǊƴŜƐƛƴ ŀœƤƪƭŀƴƳŀǎƤ 

TƘǘƛȅŀŎƤƴƤȊ ƻƭŀƴ ƳƻŘǸƭƭŜǊƛ ƛœŜ ŀƪǘŀǊƤƭƤǊΦ 

import numpy 

import matplotlib.pyplot as plt 

 

Ȅ ǾŜ ȅ ŜƪǎŜƴƛƴƛƴ ŘŜƐŜǊƭŜǊƛƴƛ ǘŜƳǎƛƭ ŜŘŜƴ ŘƛȊƛƭŜǊƛ ƻƭǳǒǘǳǊǳƭǳǊΥ 

x = [1,2,3,5,6,7,8,9,10,12,13,14,15,16,18,19,21,22] 

y = [100,90,80,60,60,55,60,65,70,70,75,76,78,79,90,99,99,100] 

 

bǳƳtȅΣ ōƛǊ ǇƻƭƛƴƻƳ ƳƻŘŜƭƛ ȅŀǇƳŀƳƤȊƤ ǎŀƐƭŀȅŀƴ ōƛǊ ƳŜǘƻŘŀ ǎŀƘƛǇǘƛǊΥ 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

 

!ǊŘƤƴŘŀƴ ǎŀǘƤǊƤƴ ƴŀǎƤƭ ƎǀǊǸƴŜŎŜƐƛƴƛ ōŜƭƛǊǘƛƭƛǊΣ мΦ ǇƻȊƛǎȅƻƴŘŀƴ ōŀǒƭŀȅƤǇ ннΦ ǇƻȊƛǎȅƻƴŘŀ 

bitirilirsin: 

myline = numpy.linspace(1, 22, 100) 



 

hǊƛƧƛƴŀƭ ŘŀƐƤƭƤƳ ƎǊŀŦƛƐƛƴƛ œƛȊƛƭƛǊΥ 

plt.scatter(x, y) 

 

Polinom regresyon çizgisini çizdirilir: 

plt.plot(myline, mymodel(myline)) 

 

5ƛȅŀƎǊŀƳƤ ƎǀǊǸƴǘǸƭŜƴƛǊΥ 

plt.show() 

 
· ǾŜ ȅ ŜƪǎŜƴƛ ŘŜƐŜǊƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƴƛƴ ƴŜ ƪŀŘŀǊ ƛȅƛ ƻƭŘǳƐǳƴǳ ōƛƭƳŜƪ ǀƴŜƳƭƛŘƛǊΣ ŜƐŜǊ ƛƭƛǒƪƛ 

ȅƻƪǎŀ ǇƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴǳ ƘƛœōƛǊ ǒŜȅƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƳŀȊΦ 

TƭƛǒƪƛΣ Ǌ-ƪŀǊŜ ŀŘƤ ǾŜǊƛƭŜƴ ōƛǊ ŘŜƐŜǊƭŜ ǀƭœǸƭǸǊΦ 

r-ƪŀǊŜ ŘŜƐŜǊƛ л ƛƭŜ м ŀǊŀǎƤƴŘŀŘƤǊΣ ōǳǊŀŘŀ л ƘƛœōƛǊ ƛƭƛǒƪƛ ƻƭƳŀŘƤƐƤ ǾŜ м ҈млл ƛƭƛǒƪƛƭƛ ŀƴƭŀƳƤƴŀ 

gelir. 

 

tȅǘƘƻƴ ǾŜ {ƪƭŜŀǊƴ ƳƻŘǸƭǸ ōǳ ŘŜƐŜǊƛ ǎƛȊƛƴ ƛœƛƴ ƘŜǎŀǇƭŀȅŀŎŀƪǘƤǊΣ ǘŜƪ ȅŀǇƳŀƴƤȊ ƎŜǊŜƪŜƴ ƻƴǳ Ȅ 

ve y dizileriyle beslemek: 

Örnek: Verilerim bir polinom regresyonuna ne kadar uyuyor? 

 

import numpy 

from sklearn.metrics import r2_score 

x = [1,2,3,5,6,7,8,9,10,12,13,14,15,16,18,19,21,22] 

y = [100,90,80,60,60,55,60,65,70,70,75,76,78,79,90,99,99,100] 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

print(r2_score(y, mymodel(x))) 

 

bƻǘΥ лΦфп ǎƻƴǳŎǳΣ œƻƪ ƛȅƛ ōƛǊ ƛƭƛǒƪƛƴƛƴ ƻƭŘǳƐǳƴǳ ǾŜ ƎŜƭŜŎŜƪ ǘŀƘƳƛƴƭŜǊƛƴŘŜ ǇƻƭƛƴƻƳ 

ǊŜƎǊŜǎȅƻƴǳƴǳ ƪǳƭƭŀƴŀōƛƭŜŎŜƐƛƳƛȊƛ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ 

 

DŜƭŜŎŜƪǘŜƪƛ 5ŜƐŜǊƭŜǊƛƴ ¢ŀƘƳƛƴ 9ŘƛƭƳŜǎƛ 

!ǊǘƤƪ ƎŜƭŜŎŜƪǘŜƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǘƻǇƭŀŘƤƐƤƳƤȊ ōƛƭƎƛƭŜǊƛ kullanabiliriz. Örnek: Saat 

мтΦлл ŎƛǾŀǊƤƴŘŀ ƎƛǒŜŘŜƴ ƎŜœŜƴ ōƛǊ ŀǊŀōŀƴƤƴ ƘƤȊƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜȅŜ œŀƭƤǒŀƭƤƳΥ .ǳƴǳ ȅŀǇƳŀƪ 

ƛœƛƴΣ ȅǳƪŀǊƤŘŀƪƛ ǀǊƴŜƪǘŜƪƛ ŀȅƴƤ ƳȅƳƻŘŜƭ ŘƛȊƛǎƛƴŜ ƛƘǘƛȅŀŎƤƳƤȊ ǾŀǊΥ 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

 

Örnek: Saat 17:00'de geçen ōƛǊ ŀǊŀōŀƴƤƴ ƘƤȊƤƴƤ ǘŀƘƳƛƴ ŜŘƛƴΦ 

import numpy 

from sklearn.metrics import r2_score 

x = [1,2,3,5,6,7,8,9,10,12,13,14,15,16,18,19,21,22] 

y = [100,90,80,60,60,55,60,65,70,70,75,76,78,79,90,99,99,100] 



mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

speed = mymodel(17) 

print(speed) 

 

mǊƴŜƪΣ ǒŜƳŀŘŀƴ Řŀ ƻƪǳȅŀōƛƭŜŎŜƐƛƳƛȊ ōƛǊ ƘƤȊƤƴ ууΦут ƻƭŀŎŀƐƤƴƤ ǀƴƎǀǊǸƭŘǸΦ

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Kötü Uyum 

tƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴǳƴǳƴ ƎŜƭŜŎŜƪǘŜƪƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ Ŝƴ ƛȅƛ ȅǀƴǘŜƳ ƻƭƳŀȅŀŎŀƐƤ 

ōƛǊ ǀǊƴŜƪ ƻƭǳǒǘǳǊŀƭƤƳΦ mǊƴŜƪΥ Ȅ ǾŜ ȅ ŜƪǎŜƴƛ ƛœƛƴ ōǳ ŘŜƐŜǊƭŜǊΣ ǇƻƭƛƴƻƳ ǊŜƎǊŜǎȅƻƴǳ ƛœƛƴ œƻƪ 

ƪǀǘǸ ōƛǊ ǳȅǳƳƭŀ ǎƻƴǳœƭŀƴƳŀƭƤŘƤǊΦ 

 

import numpy 

import matplotlib.pyplot as plt 

x = [89,43,36,36,95,10,66,34,38,20,26,29,48,64,6,5,36,66,72,40] 

y = [21,46,3,35,67,95,53,72,58,10,26,34,90,33,38,20,56,2,47,15] 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

myline = numpy.linspace(2, 95, 100) 

plt.scatter(x, y) 

plt.plot(myline, mymodel(myline)) 

plt.show() 

 

Result: 

 
4ƻƪ ŘǸǒǸƪ ōƛǊ Ǌ-ƪŀǊŜ ŘŜƐŜǊƛ ŀƭƳŀƭƤǎƤƴƤȊΦ 

 

import numpy 

from sklearn.metrics import r2_score 

x = [89,43,36,36,95,10,66,34,38,20,26,29,48,64,6,5,36,66,72,40] 

y = [21,46,3,35,67,95,53,72,58,10,26,34,90,33,38,20,56,2,47,15] 

mymodel = numpy.poly1d(numpy.polyfit(x, y, 3)) 

print(r2_score(y, mymodel(x))) 

 

{ƻƴǳœΥ лΣллффр œƻƪ ƪǀǘǸ ōƛǊ ƛƭƛǒƪƛȅƛ ƎǀǎǘŜǊƛǊ ǾŜ ōƛȊŜ ōǳ ǾŜri setinin polinom regresyonu için 

ǳȅƎǳƴ ƻƭƳŀŘƤƐƤƴƤ ǎǀȅƭŜǊΦ 

 



3.1.4. Hypothesis Function for Polynomial Regression 

 
 

 
 

IƛǇŜǊōƻƭƛƪ ŦƻƴƪǎƛȅƻƴƭŀǊ a[ ǳȅƎǳƭŀƳŀƭŀǊƤ ƴŜƭŜǊŘƛǊΚ TȊ ǎǸǊƳŜŘŜ ǾŜ ȅǀǊǸƴŘŜ ǘŀƘƳƛƴ ŜǘƳŜŘŜΦ 

 

Step by step implementation: 

a. Import the required libraries: 

b. Generate the data points: We are going to generate a dataset for implementing our 

polynomial regression. 

c. Initialize x,x²,x³ vectors: We are taking the maximum power of x as 3. So our X matrix will 

have X, X², X³. 

d. Column-1 of X matrix: The 1st column of the main matrix X will always be 1 because it 

holds the coefficient of beta_0. 

e. Form the complete x matrix: Look at the matrix X at the start of this implementation. We 

are going to create it by appending vectors. 

f. Transpose of the matrix: 

We are going to calculate the value of theta step-by-step. First, we need to find the 

transpose of the matrix. 

g. Matrix multiplication: After finding the transpose, we need to multiply it with the original 

matrix. Keep in mind that we are going to implement it with a normal equation, so we have 

to follow its rules. 

h. The inverse of a matrix: 

i. Matrix multiplication: Finding the multiplication of transposed X and the Y vector and 

storing it in the temp2 variable. 

j. Coefficient values: To find the coefficient values, we need to multiply temp1 and temp2.  

k. Store the coefficients in variables: Storing those coefficient values in different variables. 

l. Plot the data with curve: 

m. Prediction function: Now we are going to predict the output using the regression curve. 

n. Error function: Calculate the error using mean squared error function. 

o. Calculate the error: 

 



3.1.5. Üssel Regrasyon 

 
«ǎǘŜƭ ōǸȅǸƳŜƴƛƴ ōŀȊƤ ƎŜǊœŜƪ Ƙŀȅŀǘ ǀǊƴŜƪƭŜǊƛΥ 

1. Kültürlerdeki mikroorganizmalar 

нΦ ¸ƛȅŜŎŜƪƭŜǊƛƴ ōƻȊǳƭƳŀǎƤ 

оΦ Tƴǎŀƴ bǸŦǳǎǳ 

пΦ .ƛƭŜǒƛƪ CŀƛȊ 

5. Pandemiler (Covid-19 gibi) 

сΦ 9ōƻƭŀ {ŀƭƎƤƴƤ 

тΦ TǎǘƛƭŀŎƤ ¢ǸǊƭŜǊ 

уΦ !ǘŜǒ 

9. Kanser Hücreleri 

млΦ !ƪƤƭƭƤ ¢ŜƭŜŦƻƴ !ƭƤƳƤ ǾŜ {ŀǘƤǒƤ 

 

The formula for exponential regression is as follow: 

 
 

 



YƻǊŜƭŀǎȅƻƴ ƪŀǘǎŀȅƤǎƤΥ  -1< r <+1 

r=-1: kuvvetli negatif 

ǊҐлΥ ȊŀȅƤŦ 

r=+1: kuvvetli positif 

 

linear,  y=mx + a 

Üssel, y=ex 

 

dy/dx = ex ҐȅΣ  ŜƐƛƳΣ Ŧƻƴƪǎƛȅƻƴǳƴ ƪŜƴŘƛǎƛƴŜ ŜǒƛǘǘƛǊΦ  ȄҐлΣ Řŀ ȅҐм ƻƭǳǊΦ 9ƐƛƳ ŘŜ мΩŜ ŜǒƛǘǘƛǊΦ 

¸ǸƪǎŜƭƛȅƻǊΦ tƻȊƛǘƛŦ ȅǸƪǎŜƭƛȅƻǊΦ Ȅ ōǸȅǸŘǸƪŎŜ ȅΩŘŜ œƻƪ ƘƤȊƭƤ ōǸȅǸƳŜƪǘŜŘƛǊΦ 

 

y= a+ bcx 

 

Step by step implementation: 

a. Import the required libraries: 

b. Insert the data points: 

c. Implement the exponential function algorithm: 

d. Apply optimal parameters and covariance: 

e. Plot the data: Plotting the data with the coefficients found. 

f. Check the accuracy of the model: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.1.6.  Sinusoidal Regression 

 
 

Some real-life examples of sinusoidal regression: 

мΦ aǸȊƛƪ ŘŀƭƎŀƭŀǊƤƴƤƴ ƻƭǳǒǘǳǊǳƭƳŀǎƤΦ 

2. Ses, dalgalar halinde hareket eder. 

оΦ ¸ŀǇƤƭŀǊŘŀ ǘǊƛƎƻƴƻƳŜǘǊƛƪ ŦƻƴƪǎƛȅƻƴƭŀǊΦ 

4. Uzay ǳœǳǒƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭƤǊΦ 

рΦ Dt{ ƪƻƴǳƳ ƘŜǎŀǇƭŀƳŀƭŀǊƤΦ 

6. Mimari. 

тΦ 9ƭŜƪǘǊƛƪ ŀƪƤƳƤΦ 

уΦ wŀŘȅƻ ȅŀȅƤƴƤΦ 

9. Okyanusun alçak ve yüksek gelgitler. 

10. Binalar. 

 

 
 

 



Step by step implementation: 

a. Generating the dataset 

b. Applying a sine function 

c. Why does a sinusoidal regression perform better than linear regression? 

 

If we check the accuracy of the model after fitting our data with a straight line, we can see 

that the accuracy in prediction is less than that of sine wave regression. That is why we use 

sinusoidal regression. 

 

 

3.1.7. Logarithmic Regression 
 

 
Graph for a logarithmic regression 

 

Some real-life examples of logarithmic growth: 

1. The magnitude of earthquakes. 

2. The intensity of sound. 

3. The acidity of a solution. 

4. The pH level of solutions. 

5. Yields of chemical reactions. 

6. Production of goods. 

7. Growth of infants. 

 

Sometimes we have data that grows exponentially in the statement, but after a certain 

point, it goes flat. In such a case, we can use a logarithmic regression. 

 



 
Step by step implementation: 

a. Import required libraries: 

b. Generating the dataset: 

c. The first column of our matrix X : 

d. Reshaping X: 

e. Going with the Normal Equation formula: 

f. Forming the main matrix X: 

g. Finding the transpose matrix: 

h. Performing matrix multiplication: 

i. Finding the inverse: 

j. Matrix multiplication: 

k. Finding the coefficient values: 

l. Plot the data with the regression curve: 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. [ƻƧƛǎǘƛƪ wŜƎǊŜǎȅƻƴ 
.ƛǊ ǾŜȅŀ ōƛǊŘŜƴ ŦŀȊƭŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƛ ōǳƭǳƴŀƴ ǾŜ ōƛǊ ǎƻƴǳŎǳ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 

istatistƛƪ ȅǀƴŜǘƛƳƛŘƛǊΦ ±ŀǊ ƻƭŀƴ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ŀƴŀƭƛȊƛ ǎƻƴǳŎǳ ƛƪƛ ƻƭŀǎƤ ǎƻƴǳœǘŀƴ ǎŜœƛƳ 

ȅŀǇƤƭƳŀǎƤ ƛƳƪŀƴƤ ǾŜǊƛǊΦ {ƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭƤǊΦ    Lojistik 

regresyon, ikili(binary) м ǾŜȅŀ л ƻƭŀǊŀƪ ƪƻŘƭŀƴƳƤǒ ǾŜǊƛƭŜǊƛ ƛœŜǊƛǊΦ  

 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ƛƪƛ ǾŜǊƛ ŦŀƪǘǀǊǸ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛƭŜǊƛ ōǳƭƳŀƪ ƛœƛƴ ƳŀǘŜƳŀǘƛƪǘŜƴ ȅŀǊŀǊƭŀƴŀƴ 

ōƛǊ ǾŜǊƛ ŀƴŀƭƛȊƛ ǘŜƪƴƛƐƛŘƛǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ŘŀƘŀ ǎƻƴǊŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴŜ 

ŘŀȅŀƭƤ ŦŀƪǘǀǊƭŜǊŘŜƴ ōƛǊƛƴƛƴ ŘŜƐŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ōǳ ƛƭƛǒƪƛȅƛ ƪǳƭƭŀƴƤǊΦ .ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ 

ŘŜƐƛǒƪŜƴƭŜǊƛ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊ ǾŀǊΦ .ǳƴƭŀǊƤ ƛƪƛƭ ȅŀ Řŀ œƻƪƭǳ ƎǊǳǇƭŀƴŘƤǊƤƭƤǊΦ ¸Ŝƴƛ ōƛǊ ōŀƐƤƳǎƤȊ 

ŘŜƐƛǒƪŜƴ ƎŜƭŘƛƐƛƴŘŜ ōǳƴǳƴ ƘŀƴƎƛ ƎǊǳōŀ ŀƛǘ ƻƭŘǳƐǳ ōŜƭƛǊƭŜƴƛǊΦ Tahminin genellikle evet ya da 

ƘŀȅƤǊ Ǝƛōƛ ǎƤƴƤǊƭƤ ǎŀȅƤŘŀ ǎƻƴǳŎǳ ǾŀǊŘƤǊΦ 

 

mǊƴŜƐƛƴΣ ǿŜō ǎƛǘŜǎƛ ȊƛȅŀǊŜǘœƛƴƛȊƛƴ ŀƭƤǒǾŜǊƛǒ ǎŜǇŜǘƛƴŘŜƪƛ ǀŘŜƳŜ ŘǸƐƳŜǎƛƴŜ ǘƤƪƭŀȅƤǇ 

ǘƤƪƭŀƳŀȅŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛǎǘŜŘƛƐƛƴƛȊƛ ǾŀǊǎŀȅŀƭƤƳΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛΣ ǿŜō 

ǎƛǘŜǎƛƴŘŜ ƘŀǊŎŀƴŀƴ ȊŀƳŀƴ ǾŜ ǎŜǇŜǘǘŜƪƛ ǸǊǸƴ ǎŀȅƤǎƤ Ǝƛōƛ ƎŜœƳƛǒ ȊƛȅŀǊŜǘœƛ ŘŀǾǊŀƴƤǒƭŀǊƤƴŀ ōŀƪŀǊΦ 

DŜœƳƛǒǘŜΣ ȊƛȅŀǊŜǘœƛƭŜǊ ǎƛǘŜŘŜ ōŜǒ ŘŀƪƛƪŀŘŀƴ ŦŀȊƭŀ ȊŀƳŀƴ ƎŜœƛǊŘƛȅǎŜ ǾŜ ǎŜǇŜǘŜ ǸœǘŜƴ ŦŀȊƭŀ 

ǸǊǸƴ ŜƪƭŜŘƛȅǎŜ ǀŘŜƳŜ ŘǸƐƳŜǎƛƴŜ ǘƤƪƭŀŘƤƪƭŀǊƤƴƤ ōŜƭƛǊƭŜǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƛǒƭŜǾƛ ōǳ ōƛƭƎƛȅƛ 

kullanarak daha sonra yeni bir web sitesi ziyaretçisinin davranƤǒƤƴƤ ǘŀƘƳƛƴ ŜŘŜōƛƭƛǊΦ 

 

 

Lojistik regresyon neden önemlidir? 
[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ȅŀǇŀȅ ȊŜƪŀ ǾŜ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ό!Lκa[ύ ŀƭŀƴƤƴŘŀ ǀƴŜƳƭƛ ōƛǊ ǘŜƪƴƛƪǘƛǊΦ ML 

modelleri ό!ƭƎƻǊƛǘƳŀƭŀǊƤύΣ ƛƴǎŀƴ ƳǸŘŀƘŀƭŜǎƛ ƻƭƳŀŘŀƴ ƪŀǊƳŀǒƤƪ ǾŜǊƛ ƛǒƭŜƳŜ ƎǀǊŜǾƭŜǊƛƴƛ 

ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪ ƛœƛƴ ŜƐƛǘŜōƛƭŜŎŜƐƛƴƛȊ ȅŀȊƤƭƤƳ ǇǊƻƎǊŀƳƭŀǊƤŘƤǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƤƭŀǊŀƪ 

ƻƭǳǒǘǳǊǳƭŀƴ a[ ƳƻŘŜƭƭŜǊƛΣ ƪǳǊǳƭǳǒƭŀǊƤƴ ƛǒ ǾŜǊƛƭŜǊƛƴŘŜƴ ŜȅƭŜƳŜ ŘǀƴǸǒǘǸǊǸƭŜōƛƭƛǊ ǀƴƎǀǊǸƭŜǊ 

elde etmeleriƴŜ ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ .ǳ ōƛƭƎƛƭŜǊƛ ƻǇŜǊŀǎȅƻƴŜƭ ƳŀƭƛȅŜǘƭŜǊƛ ŀȊŀƭǘƳŀƪΣ ǾŜǊƛƳƭƛƭƛƐƛ 

ŀǊǘƤǊƳŀƪ ǾŜ ŘŀƘŀ ƘƤȊƭƤ ǀƭœŜƪƭŜƴŘƛǊƳŜƪ ŀƳŀŎƤȅƭŀ ǘŀƘƳƛƴŜ ŘŀȅŀƭƤ ŀƴŀƭƛȊ ƛœƛƴ ƪǳƭƭŀƴŀōƛƭƛǊƭŜǊΦ 

mǊƴŜƐƛƴΣ ƛǒƭŜǘƳŜƭŜǊΣ œŀƭƤǒŀƴƭŀǊƤƴ ŜƭŘŜ ǘǳǘǳƭƳŀǎƤƴƤ ŀǊǘƤǊŀƴ ǾŜȅŀ ŘŀƘŀ ƪŃǊƭƤ ǸǊǸƴ ǘŀǎŀǊƤƳƤna yol 

ŀœŀƴ ƪŀƭƤǇƭŀǊƤ ƻǊǘŀȅŀ œƤƪŀǊŀōƛƭƛǊΦ 

 

5ƛƐŜǊ a[ ǘŜƪƴƛƪƭŜǊƛƴŜ ƎǀǊŜ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƳŀƴƤƴ ōŀȊƤ ŀǾŀƴǘŀƧƭŀǊƤ ŀǒŀƐƤŘŀ 

ǾŜǊƛƭƳƛǒǘƛǊΥ 

¶ .ŀǎƛǘƭƛƪΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƭŜǊƛ ƳŀǘŜƳŀǘƛƪǎŜƭ ƻƭŀǊŀƪ ŘƛƐŜǊ a[ ȅǀƴǘŜƳƭŜǊƛƴŜ 

ƎǀǊŜ ŘŀƘŀ ŀȊ ƪŀǊƳŀǒƤƪǘƤǊΦ .ǳ ƴŜŘŜƴƭŜ, ekibinizdeki hiç kimsenin derinlemesine ML 

ǳȊƳŀƴƭƤƐƤ ƻƭƳŀǎŀ ōƛƭŜ ōǳƴƭŀǊƤ ǳȅƎǳƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ 

¶ IƤȊΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƭŜǊƛΣ ōŜƭƭŜƪ ǾŜ ƛǒƭŜƳ ƎǸŎǸ Ǝƛōƛ ŘŀƘŀ ŀȊ ƘŜǎŀǇƭŀƳŀ 

ƪŀǇŀǎƛǘŜǎƛƴŜ ƛƘǘƛȅŀœ ŘǳȅŘǳƪƭŀǊƤ ƛœƛƴ ōǸȅǸƪ ƘŀŎƛƳƭƛ ǾŜǊƛƭŜǊƛ ȅǸƪǎŜƪ ƘƤȊŘŀ ƛǒƭŜȅŜōƛƭir. Bu 



Řŀ ƻƴƭŀǊƤΣ a[ ǇǊƻƧŜƭŜǊƛƴŜ ōŀǒƭŀȅŀƴ ƪǳǊǳƭǳǒƭŀǊƤƴ ƘƤȊƭƤ ƪŀȊŀƴœƭŀǊ ŜƭŘŜ ŜǘƳŜǎƛ ƛœƛƴ ƛŘŜŀƭ 

ƪƤƭŀǊΦ 

¶ 9ǎƴŜƪƭƛƪΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ƛƪƛ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ǎƤƴƤǊƭƤ ǎƻƴǳŎǳ ƻƭŀƴ ǎƻǊǳƭŀǊƤƴ ȅŀƴƤǘƭŀǊƤƴƤ 

ōǳƭƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ !ȅǊƤŎŀ ǾŜǊƛƭŜǊƛ ǀƴŎŜŘŜƴ ƛǒƭŜƳŜƪ ƛœƛƴ ŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

mǊƴŜƐƛƴΣ ōŀƴƪŀ ƛǒƭŜƳƭŜǊƛ Ǝƛōƛ œƻƪ œŜǒƛǘƭƛ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇ ǾŜǊƛƭŜǊƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ 

ƪǳƭƭŀƴŀǊŀƪ ŘŀƘŀ ƪǸœǸƪΣ ǎƤƴƤǊƭƤ ōƛǊ ŘŜƐŜǊ ŀǊŀƭƤƐƤƴŘŀ ǎƤǊŀƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ 5ŀƘŀ ǎƻƴǊŀ ŘŀƘŀ 

ŘƻƐǊǳ ŀƴŀƭƛȊ ƛœƛƴ ŘƛƐŜǊ a[ ǘŜƪƴƛƪƭŜǊƛƴƛ ƪǳƭƭŀƴŀǊŀƪ ōǳ ƪǸœǸƪ Ǿeri kümesini 

ƛǒƭŜȅŜōƛƭƛǊǎƛƴƛȊΦ 

¶ DǀǊǸƴǸǊƭǸƪΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛΣ ƎŜƭƛǒǘƛǊƛŎƛƭŜǊŜ ŘŀƘƛƭƛ ȅŀȊƤƭƤƳ ǎǸǊŜœƭŜǊƛƴŘŜ ŘƛƐŜǊ 

ǾŜǊƛ ŀƴŀƭƛȊƛ ǘŜƪƴƛƪƭŜǊƛƴŘŜƴ ŘŀƘŀ ŦŀȊƭŀ ƎǀǊǸƴǸǊƭǸƪ ǎŀƐƭŀǊΦ IŜǎŀǇƭŀƳŀƭŀǊ ŘŀƘŀ ŀȊ 

ƪŀǊƳŀǒƤƪ ƻƭŘǳƐǳƴŘŀƴ ǎƻǊǳƴ ƎƛŘŜǊƳŜ ǾŜ Ƙŀǘŀ ŘǸȊŜƭǘƳŜ ŘŜ ŘŀƘŀ ƪƻƭŀȅŘƤǊΦ 

 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ǳȅƎǳƭŀƳŀƭŀǊƤ ƴŜƭŜǊŘƛǊΚ 
[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ōƛǊœƻƪ ŦŀǊƪƭƤ ǎŜƪǘǀǊŘŜ ōƛǊƪŀœ ƎŜǊœŜƪ ŘǸƴȅŀ ǳȅƎǳƭŀƳŀǎƤƴŀ ǎŀƘƛǇǘƛǊΦ 

«ǊŜǘƛƳΥ TƳŀƭŀǘ ǒƛǊƪŜǘƭŜǊƛΣ ƳŀƪƛƴŜƭŜǊŘŜ ǇŀǊœŀ ŀǊƤȊŀǎƤ ƻƭŀǎƤƭƤƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƭƻƧƛǎǘƛƪ 

regresyon analizini kulƭŀƴƤǊΦ 5ŀƘŀ ǎƻƴǊŀ ƎŜƭŜŎŜƪǘŜƪƛ ŀǊƤȊŀƭŀǊƤ Ŝƴ ŀȊŀ ƛƴŘƛǊƳŜƪ ƛœƛƴ ōǳ ǘŀƘƳƛƴŜ 

ŘŀȅŀƭƤ ƻƭŀǊŀƪ ōŀƪƤƳ ǇǊƻƎǊŀƳƭŀǊƤ ǇƭŀƴƭŀǊƭŀǊΦ 

 

{ŀƐƭƤƪ ƘƛȊƳŜǘƭŜǊƛΥ ¢Ƥōōƛ ŀǊŀǒǘƤǊƳŀŎƤƭŀǊΣ ƘŀǎǘŀƭŀǊŘŀ ƘŀǎǘŀƭƤƪ ƻƭŀǎƤƭƤƐƤƴƤ ǘŀƘƳƛƴ ŜŘŜǊŜƪ ǀƴƭŜȅƛŎƛ 

ōŀƪƤƳ ǾŜ ǘŜŘŀǾƛȅƛ ǇƭŀƴƭŀǊΦ Aile öyküsünün vŜȅŀ ƎŜƴƭŜǊƛƴ ƘŀǎǘŀƭƤƪƭŀǊ ǸȊŜǊƛƴŘŜƪƛ Ŝǘƪƛǎƛƴƛ 

ƪŀǊǒƤƭŀǒǘƤǊƳŀƪ ƛœƛƴ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƭŜǊƛ ƪǳƭƭŀƴƤǊƭŀǊΦ  

 

CƛƴŀƴǎΥ Cƛƴŀƴǎŀƭ ǒƛǊƪŜǘƭŜǊƛƴ ŘƻƭŀƴŘƤǊƤŎƤƭƤƪ ƛœƛƴ Ŧƛƴŀƴǎŀƭ ƛǒƭŜƳƭŜǊƛ ŀƴŀƭƛȊ ŜǘƳŜǎƛ ǾŜ ƪǊŜŘƛ 

ōŀǒǾǳǊǳƭŀǊƤƴƤ ǾŜ ǎƛƎƻǊǘŀ ǳȅƎǳƭŀƳŀƭŀǊƤƴƤ Ǌƛǎƪ ŀœƤǎƤƴŘŀƴ ŘŜƐŜǊƭŜƴŘƛǊƳŜǎƛ ƎŜǊŜƪƛǊΦ [ƻƧƛǎǘƛƪ 

regresyon modellerinin ȅǸƪǎŜƪ Ǌƛǎƪƭƛ ǾŜȅŀ ŘǸǒǸƪ Ǌƛǎƪƭƛ ǾŜ ŘƻƭŀƴŘƤǊƤŎƤƭƤƪ ƻƭŀƴ ȅŀ Řŀ ƻƭƳŀȅŀƴ 

Ǝƛōƛ ŀȅǊƤ ǎƻƴǳœƭŀǊƤ ƻƭŘǳƐǳƴŘŀƴ ōǳ ǎƻǊǳƴƭŀǊ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛ ƛœƛƴ ǳȅƎǳƴŘǳǊΦ   

 

tŀȊŀǊƭŀƳŀΥ 4ŜǾǊƛƳƛœƛ ǊŜƪƭŀƳŎƤƭƤƪ ŀǊŀœƭŀǊƤΣ kǳƭƭŀƴƤŎƤƭŀǊƤƴ ōƛǊ ǊŜƪƭŀƳŀ ǘƤƪƭŀȅƤǇ ǘƤƪƭŀƳŀȅŀŎŀƐƤƴƤ 

ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛƴƛ ƪǳƭƭŀƴƤǊΦ {ƻƴǳœ ƻƭŀǊŀƪ ǇŀȊŀǊƭŀƳŀŎƤƭŀǊΣ ŦŀǊƪƭƤ 

ƪŜƭƛƳŜƭŜǊŜ ǾŜ ǊŜǎƛƳƭŜǊŜ ǾŜǊƛƭŜƴ ƪǳƭƭŀƴƤŎƤ ȅŀƴƤǘƭŀǊƤƴƤ ŀƴŀƭƛȊ ŜŘŜōƛƭƛǊ ǾŜ ƳǸǒǘŜǊƛƭŜǊƛƴ ŜǘƪƛƭŜǒƛƳŘŜ 

ōǳƭǳƴŀŎŀƐƤ ȅǸƪǎŜƪ ǇŜǊŦƻǊƳŀƴǎƭƤ ǊŜƪƭŀƳƭŀǊ ƻƭǳǒǘǳǊŀōƛƭƛǊΦ 

 

 

 

 

 

 

 

 

 



wŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ ƴŀǎƤƭ œŀƭƤǒƤǊΚ 
[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ǾŜǊƛ ōƛƭƛƳŎƛƭŜǊƛƴ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴŘŜ όa[ύ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴŘƤƐƤ ōƛǊƪŀœ 

ŦŀǊƪƭƤ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ ǘŜƪƴƛƐƛƴŘŜƴ ōƛǊƛŘƛǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴǳ ŀƴƭŀƳŀƪ ƛœƛƴ öncelikle temel 

ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛƴƛ ŀƴƭŀƳŀƭƤȅƤȊΦ !ǒŀƐƤŘŀ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛƴƛƴ ƴŀǎƤƭ œŀƭƤǒǘƤƐƤƴƤ ƎǀǎǘŜǊƳŜƪ ƛœƛƴ 

ōƛǊ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ ǀǊƴŜƐƛ ǾŜǊƛƭƳƛǒǘƛǊΦ  

{ƻǊǳȅǳ ǘŀƴƤƳƭŀƴƤǊΥ IŜǊƘŀƴƎƛ ōƛǊ ǾŜǊƛ ŀƴŀƭƛȊƛΣ ōƛǊ ƛǒ ǎƻǊǳǎǳȅƭŀ ōŀǒƭŀǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƛœƛn 

ōŜƭƛǊƭƛ ǎƻƴǳœƭŀǊƤ ŜƭŘŜ ŜǘƳŜƪ ǸȊŜǊŜ ǎƻǊǳȅǳ œŜǊœŜǾŜƭŜƳŜƭƛǎƛƴƛȊΥ 

¶ ¸ŀƐƳǳǊƭǳ ƎǸƴƭŜǊ ŀȅƭƤƪ ǎŀǘƤǒƭŀǊƤƳƤȊƤ ŜǘƪƛƭŜǊ ƳƛΚ όŜǾŜǘ ȅŀ Řŀ ƘŀȅƤǊύ 

¶ aǸǒǘŜǊƛ ƴŜ ǘǸǊ ōƛǊ ƪǊŜŘƛ ƪŀǊǘƤ ŜǘƪƛƴƭƛƐƛ ƎŜǊœŜƪƭŜǒǘƛǊƛȅƻǊΚ όȅŜǘƪƛƭƛΣ ŘƻƭŀƴŘƤǊƤŎƤ ǾŜȅŀ 

ǇƻǘŀƴǎƛȅŜƭ ƻƭŀǊŀƪ ŘƻƭŀƴŘƤǊƤŎƤύ  

 

DŜœƳƛǒ verileri toplaƴƤǊΥ {ƻǊǳȅǳ ǘŀƴƤƳƭŀŘƤƪǘŀƴ ǎƻƴǊŀΣ ŘŀƘƛƭ ƻƭŀƴ ǾŜǊƛ ŦŀƪǘǀǊƭŜǊƛƴƛ ōŜƭƛǊƭŜƳŜƴƛȊ 

ƎŜǊŜƪƛǊΦ 5ŀƘŀ ǎƻƴǊŀ ǘǸƳ ŦŀƪǘǀǊƭŜǊ ƛœƛƴ ƎŜœƳƛǒ ǾŜǊƛƭŜǊƛ ǘƻǇƭŀǊǎƤƴƤȊΦ mǊƴŜƐƛƴΣ ȅǳƪŀǊƤŘŀ 

ƎǀǎǘŜǊƛƭŜƴ ƛƭƪ ǎƻǊǳȅǳ ŎŜǾŀǇƭŀƳŀƪ ǸȊŜǊŜΣ ǎƻƴ Ǹœ ȅƤƭŘŀ ƘŜǊ ŀȅ ƛœƛƴ ȅŀƐƳǳǊƭǳ ƎǸƴƭŜǊƛƴ ǎŀȅƤǎƤƴƤ ǾŜ 

ŀȅƭƤƪ ǎŀǘƤǒ ǾŜǊƛƭŜǊƛƴƛȊƛ ǘƻǇƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ 

 

wŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊ ƳƻŘŜƭƛƴƛ ŜƐƛǘƛlir: DŜœƳƛǒ ǾŜǊƛƭŜǊƛ ǊŜƎǊŜǎȅƻƴ ȅŀȊƤƭƤƳƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ƛǒƭŜǊǎƛƴƛȊΦ 

¸ŀȊƤƭƤƳΣ ŦŀǊƪƭƤ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƛǒƭŜǊ ǾŜ ŘŜƴƪƭŜƳƭŜǊƛ ƪǳƭƭŀƴƤǇ ōǳƴƭŀǊƤ ƳŀǘŜƳŀǘƛƪǎŜƭ ƻƭŀǊŀƪ 

ōŀƐƭŀǊΦ mǊƴŜƐƛƴΣ Ǹœ ŀȅƭƤƪ ȅŀƐƳǳǊƭǳ ƎǸƴ ǎŀȅƤǎƤ оΣ р ǾŜ у ƛǎŜ ǾŜ ƻ ŀȅƭŀǊŘŀƪƛ ǎŀǘƤǒ ǎŀȅƤǎƤ уΣ мн ǾŜ 

му ƛǎŜΣ ǊŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤ ŦŀƪǘǀǊƭŜǊƛ ŘŜƴƪƭŜƳƭŜ ōƛǊƭŜǒǘƛǊŜŎŜƪǘƛǊΥ 

{ŀǘƤǒ {ŀȅƤǎƤ Ґ нϝ ό¸ŀƐƳǳǊƭǳ DǸƴ {ŀȅƤǎƤύ Ҍ н 

 

.ƛƭƛƴƳŜȅŜƴ ŘŜƐŜǊƭŜǊ ƛœƛƴ ǘŀƘƳƛƴƭŜǊŘŜ ōǳƭǳƴǳr:  BilinmeȅŜƴ ŘŜƐŜǊƭŜǊ ǎǀȊ ƪƻƴǳǎǳ ƻƭŘǳƐǳƴŘŀΣ 

ȅŀȊƤƭƤƳ ōƛǊ ǘŀƘƳƛƴ ȅŀǇƳŀƪ ƛœƛƴ ŘŜƴƪƭŜƳƛ ƪǳƭƭŀƴƤǊΦ ¢ŜƳƳǳȊ ŀȅƤƴŘŀ ŀƭǘƤ ƎǸƴ ȅŀƐƳǳǊ ȅŀƐŀŎŀƐƤƴƤ 

ōƛƭƛȅƻǊǎŀƴƤȊ ȅŀȊƤƭƤƳΣ ǘŜƳƳǳȊ ŀȅƤƴƤƴ ǎŀǘƤǒ ŘŜƐŜǊƛƴƛ мп ƻƭŀǊŀƪ ǘŀƘƳƛƴ ŜŘŜŎŜƪǘƛǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛ ƴŀǎƤƭ œŀƭƤǒƤǊΚ 
[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛƴƛ ŀƴƭŀƳŀƪ ƛœƛƴ ǀƴŎŜ ŘŜƴƪƭŜƳƭŜǊƛ ǾŜ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀƴƭŀȅŀƭƤƳΦ 

5ŜƴƪƭŜƳƭŜǊΥ aŀǘŜƳŀǘƛƪǘŜ ŘŜƴƪƭŜƳƭŜǊ ƛƪƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ƛƭƛǒƪƛȅƛ ǾŜǊƛǊΥ x ve y. Bu 

ŘŜƴƪƭŜƳƭŜǊƛ ǾŜȅŀ ŦƻƴƪǎƛȅƻƴƭŀǊƤΣ Ȅ ŜƪǎŜƴƛ ǾŜ ȅ ŜƪǎŜƴƛ ōƻȅǳƴŎŀ ōƛǊ ƎǊŀŦƛƐƛ œƛȊmek için 

ŦŀǊƪƭƤ x ve y ŘŜƐŜǊƭŜǊƛ ƪƻȅŀǊŀƪ ƪǳƭƭŀƴŀōƛƭƛǊǎƛƴƛȊΦ mǊƴŜƐƛƴΣ y = 2*x Ŧƻƴƪǎƛȅƻƴǳƴǳƴ ƎǊŀŦƛƐƛƴƛ 

œƛȊŜǊǎŜƴƛȊ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ŘǸȊ ōƛǊ œƛȊƎƛ ŜƭŘŜ ŜŘŜǊǎƛƴƛȊΦ 5ƻƭŀȅƤǎƤȅƭŀ ōǳ Ŧƻƴƪǎƛȅƻƴŀ 

ŘƻƐǊǳǎŀƭ Ŧƻƴƪǎƛȅƻƴ Řŀ ŘŜƴƛǊΦ 

 
5ŜƐƛǒƪŜƴƭŜǊ Υ TǎǘŀǘƛǎǘƛƪǘŜ ŘŜƐƛǒƪŜƴƭŜǊΣ ǾŜǊƛ ŦŀƪǘǀǊƭŜǊƛ ǾŜȅŀ ŘŜƐŜǊƭŜǊƛ ŘŜƐƛǒŜƴ ǀȊƴƛǘŜƭƛƪƭŜǊŘƛǊΦ 

IŜǊƘŀƴƎƛ ōƛǊ ŀƴŀƭƛȊ ƛœƛƴΣ ōŜƭƛǊƭƛ ŘŜƐƛǒƪŜƴƭŜǊ ōŀƐƤƳǎƤȊ ǾŜȅŀ ŀœƤƪƭŀȅƤŎƤ ŘŜƐƛǒƪŜƴƭŜǊŘƛǊΦ .ǳ 

ǀȊƴƛǘŜƭƛƪƭŜǊ ōƛǊ ǎƻƴǳŎǳƴ ǎŜōŜōƛŘƛǊΦ 5ƛƐŜǊ ŘŜƐƛǒƪŜƴƭŜǊΤ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƭŜǊ ǾŜȅŀ ȅŀƴƤǘ 

ŘŜƐƛǒƪŜƴƭŜǊƛŘƛǊ ǾŜ ŘŜƐŜǊƭŜǊƛ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊŜ ōŀƐƭƤŘƤǊΦ Genel anlamda lojistik regresyon, 

ƘŜǊ ƛƪƛ ŘŜƐƛǒƪŜƴƛƴ ƎŜœƳƛǒ ǾŜǊƛ ŘŜƐŜǊƭŜǊƛƴŜ ōŀƪŀǊŀƪ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊƛƴ ōƛǊ ōŀƐƤƳƭƤ 

ŘŜƐƛǒƪŜƴƛ ƴŀǎƤƭ ŜǘƪƛƭŜŘƛƐƛƴƛ ŀǊŀǒǘƤǊƤǊΦ  

 

¸ǳƪŀǊƤŘŀƪƛ ǀǊƴŜƐƛƳƛȊŘŜ xΣ ōƛƭƛƴŜƴ ōƛǊ ŘŜƐŜǊŜ ǎŀƘƛǇ ƻƭŘǳƐǳƴŘŀƴ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴΣ ǘŀƘƳƛƴ 

ŘŜƐƛǒƪŜƴƛ ǾŜȅŀ ŀœƤƪƭŀȅƤŎƤ ŘŜƐƛǒƪŜƴ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊΦ Yϥƴƛƴ ŘŜƐŜǊƛ ōƛƭƛƴƳŜŘƛƐƛƴŘŜƴ ōǳƴŀ 

ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴΣ ǎƻƴǳœ ŘŜƐƛǒƪŜƴƛ ǾŜȅŀ ȅŀƴƤǘ ŘŜƐƛǒƪŜƴƛ ŘŜƴƛǊΦ  

 

 

Lojistik regresyon fonksiyonu 

Lojistik regresyon, matematikte x ve y ŀǊŀǎƤƴŘŀƪƛ ŘŜƴƪƭŜƳ ƻƭŀǊŀƪ ƭƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴǳ ǾŜȅŀ 

logit fonksiyonu kullanan istatistiksel bir modeldir. Logit fonksiyonu, y'yi x'in sigmoid 

Ŧƻƴƪǎƛȅƻƴǳ ƻƭŀǊŀƪ ŜǒƭŜǊΦ 

 
.ǳ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŘŜƴƪƭŜƳƛƴƛ œƛȊŜǊǎŜƴƛȊ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ōƛǊ { ŜƐǊƛǎƛ ŜƭŘŜ ŜŘŜǊǎƛƴƛȊΦ 



 
DǀǊŘǸƐǸƴǸȊ ƎƛōƛΣ ƭƻƎƛǘ Ŧƻƴƪǎƛȅƻƴǳ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƛƴ ŘŜƐŜǊƭŜǊƛƴŘŜƴ ōŀƐƤƳǎƤȊ ƻƭŀǊŀƪ ōŀƐƤƳƭƤ 

ŘŜƐƛǒƪŜƴ ƛœƛƴ ȅŀƭƴƤȊŎŀ л ƛƭŜ м ŀǊŀǎƤƴŘŀƪƛ ŘŜƐŜǊƭŜǊƛ ŘǀƴŘǸǊǸǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ōŀƐƤƳƭƤ 

ŘŜƐƛǒƪŜƴƛƴ ŘŜƐŜǊƛƴƛ ōǳ ǒŜƪƛƭŘŜ ǘŀƘƳƛƴ ŜŘŜǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ȅǀƴǘŜƳƭŜǊƛ ŀȅƴƤ ȊŀƳŀƴŘŀ 

œƻƪƭǳ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƛƭŜ ōƛǊ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀƪƛ ŘŜƴƪƭŜƳƭŜǊƛ ŘŜ ƳƻŘŜƭƭŜƳŜƪǘŜŘƛǊΦ 

 

 

 

{ƛƎƳƻƛŘ ƛǒƭŜǾƛ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭŀƴ ƭƻƧƛǎǘƛƪ ƛǒƭŜǾΣ ƛǎǘŀǘƛǎǘƛƪœƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ƎŜƭƛǒǘƛǊƛƭŘƛΣ ƘƤȊƭŀ 

ȅǸƪǎŜƭŘƛ ǾŜ ƪŀǇŀǎƛǘŜǎƛƴƛ ƳŀƪǎƛƳǳƳŀ œƤƪŀǊŘƤΦ л ƛƭŜ м ŀǊŀǎƤƴŘŀƪƛ ōƛǊ ŘŜƐŜǊƭŜ ŜǒƭŜǒǘƛǊŜōƛƭŜƴΣ 

ƎŜǊœŜƪ ŘŜƐŜǊƭƛ ƘŜǊƘŀƴƎƛ ōƛǊ ǎŀȅƤ { ǒŜƪƭƛƴŘŜ ōƛǊ ŜƐǊƛ ǸȊŜǊƛƴŘŜƪƛ ŘŜǸŜǊŜ ŜǒƭŜǒǘƛǊƛƭƛǊΦ   

 

DƛǊƛǒ ŘŜƐŜǊƭŜǊƛ όȄύΣ ōƛǊ œƤƪǘƤ ŘŜƐŜǊƛƴƛ όȅύ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ŀƐƤǊƭƤƪƭŀǊ ǾŜȅŀ ƪŀǘǎŀȅƤ ŘŜƐŜǊƭŜǊƛ 

ƪǳƭƭŀƴƤƭƤǊΦ 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀƴ ǀƴŜƳƭƛ ōƛǊ ŦŀǊƪΣ ƳƻŘŜƭƭŜƴŜƴ œƤƪǘƤ ŘŜƐŜǊƛƴƛƴ ǎŀȅƤǎŀƭ ōƛǊ 

ŘŜƐŜǊŘŜƴ ȊƛȅŀŘŜ ƛƪƛƭƛ ŘŜƐŜǊƭŜǊ όл ǾŜȅŀ мύ ƻƭƳŀǎƤŘƤǊΦ  !ǒŀƐƤŘŀ ǀǊƴŜƪ ōƛr lojistik regresyon 

ŘŜƴƪƭŜƳƛ ǾŜǊƛƭƳƛǒǘƛǊΥ  

 

ώ
Ὡ

ρ Ὡ
 

 

 

ŜΣ ŘƻƐŀƭ ƭƻƎŀǊƛǘƳŀƭŀǊƤƴ ǘŀōŀƴƤŘƤǊ ό9ǳƭŜǊΩƛƴ ǎŀȅƤǎƤ ǾŜȅŀ 9·t όύ ƛǒƭŜǾƛύ ǾŜ ŘŜƐŜǊΣ ŘǀƴǸǒǘǸǊƳŜƪ 

ƛǎǘŜŘƛƐƛƴƛȊ ƎŜǊœŜƪ ǎŀȅƤǎŀƭ ŘŜƐŜǊŘƛǊΦ !ǒŀƐƤŘŀΣ ƭƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴ ƪǳƭƭŀƴƤƭŀǊŀƪ л ǾŜ м ŀǊŀƭƤƐƤƴŀ 

ŘǀƴǸǒǘǸǊǸƭƳǸǒ л ƛƭŜ м ŀǊŀǎƤƴŘŀƪƛ ǎŀȅƤƭŀǊƤƴ ōƛǊ ƎǊŀŦƛƐƛ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ 

 



 
 

 

 

ȅϥƴƛƴ ǘŀƘƳƛƴ ŜŘƛƭŜƴ œƤƪǘƤ ƻƭŘǳƐǳ ŘǳǊǳƳƭŀǊŘŀΣ ōл ǀƴƎǀǊǸ ǾŜȅŀ ƪŜǎƳŜ ǘŜǊƛƳƛŘƛǊ ǾŜ ōмΣ ǘŜƪ ƎƛǊƛǒ 

ŘŜƐŜǊƛ όȄύ ƛœƛƴ ƪŀǘǎŀȅƤŘƤǊΦ DƛǊƛǒ ǾŜǊƛƭŜǊƛƴƛȊŘŜƪƛ ƘŜǊ ǎǸǘǳƴǳƴΣ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛȊŘŜƴ ǀƐǊŜƴƛƭƳŜǎƛ 

ƎŜǊŜƪŜƴ ƛƭƛǒƪƛƭƛ ōƛǊ ō ƪŀǘǎŀȅƤǎƤ όǎŀōƛǘ ōƛǊ ƎŜǊœŜƪ ŘŜƐŜǊύ ǾŀǊŘƤǊΦ .ŜƭƭŜƪǘŜ ǾŜȅŀ ōƛǊ ŘƻǎȅŀŘŀ 

ŘŜǇƻƭŀȅŀŎŀƐƤƴƤȊ ƳƻŘŜƭƛƴ ƎŜǊœŜƪ ǘŜƳǎƛƭƛΣ ŘŜƴƪƭŜƳŘŜƪƛ ƪŀǘǎŀȅƤƭŀǊŘƤǊΦ 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ǾŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦƤƴ ƻƭŀǎƤƭƤƐƤƴƤ ƳƻŘŜƭƭŜǊΥ 

mǊƴŜƐƛƴΣ ŜƐŜǊ ƛƴǎŀƴƭŀǊƤƴ ŎƛƴǎƛȅŜǘƛƴƛ ōƻȅƭŀǊƤƴŘŀƴ ŜǊƪŜƪ ǾŜȅŀ ƪŀŘƤƴ ƻƭŀǊŀƪ ƳƻŘŜƭƭƛȅƻǊǎŀƪΣ 

ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛΣ ōƛǊ ƪƛǒƛƴƛƴ ōƻȅǳƴŀ ƎǀǊŜ ŜǊƪŜƪ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ƻƭŀǊŀƪ ȅŀȊƤƭŀōƛƭƛǊΥ 

 

P (cinsiyet = erkek | boy) 

 

.ŀǒƪŀ ōƛǊ ǒŜƪƛƭŘŜ ȅŀȊƤƭŘƤƐƤƴŘŀΣ ōƛǊ ƎƛǊŘƛƴƛƴ ό·ύ ǾŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦŀ ό¸ Ґ мύ ŀƛǘ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤ 

ƳƻŘŜƭƭƛȅƻǊǳȊΣ ōǳ ǒǳ ǒŜƪƛƭŘŜ ȅŀȊƤƭƤǊΥ 

 

P (X) = P (Y = 1 | X) 

 

hƭŀǎƤƭƤƪƭŀǊ ƳƤ ǘŀƘƳƛƴ ŜŘƛƭƛȅƻǊΚ hȅǎŀ ƭ[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴǳƴ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ  

DŜǊœŜƪǘŜ ōƛǊ ƻƭŀǎƤƭƤƪ ǘŀƘƳƛƴƛ ȅŀǇƳŀƪ ƛœƛƴ ƻƭŀǎƤƭƤƪ ǘŀƘƳƛƴƛƴƛƴ ƛƪƛƭƛ ŘŜƐŜǊƭŜǊŜ όл ǾŜȅŀ мύ 

ŘǀƴǸǒǘǸǊǸƭƳŜǎƛ ƎŜǊŜƪƛǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŘƻƐǊǳǎŀƭ ōƛǊ ȅǀƴǘŜƳŘƛǊΣ ŀƴŎŀƪ ǘŀƘƳƛƴƭŜǊ ƭƻƧƛǎǘƛƪ 

Ŧƻƴƪǎƛȅƻƴ ƪǳƭƭŀƴƤƭŀǊŀƪ ŘǀƴǸǒǘǸǊǸƭǸǊΦ .ǳƴǳƴ ŜǘƪƛǎƛΣ ǘŀƘƳƛƴƭŜǊƛ ŀǊǘƤƪ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴƭŀ 

ȅŀǇŀōƛƭŘƛƐƛƳƛȊ Ǝƛōƛ ƎƛǊŘƛƭŜǊƛƴ ŘƻƐǊǳǎŀƭ ōƛǊ ƪƻƳōƛƴŀǎȅƻƴǳ ƻƭŀǊŀƪ ŀƴƭŀȅŀƳŀȅŀŎŀƐƤƳƤȊŘƤǊΣ 

ǀǊƴŜƐƛƴ ȅǳƪŀǊƤŘŀƴ ŘŜǾŀƳ ŜŘŜǊǎŜƪΣ ƳƻŘŜƭ ǒǳ ǒŜƪƛƭŘŜ ƛŦŀŘŜ ŜŘƛƭŜōƛƭƛǊΥ 

 

p (X) = e ^ (b0 + b1 * X) / (1 + e ^ (b0 + b1 * X)) 

 

aŀǘŜƳŀǘƛƐŜ œƻƪ ŦŀȊƭŀ ŘŀƭƳŀƪ ƛǎǘŜƳƛȅƻǊǳƳΣ ŀƴŎŀƪ ȅǳƪŀǊƤŘŀƪƛ ŘŜƴƪƭŜƳƛ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ 

döndürebiliriz (e'yi ōƛǊ ǘŀǊŀŦǘŀƴ ŘƛƐŜǊƛƴŜ ŘƻƐŀƭ ōƛǊ ƭƻƎŀǊƛǘƳŀ όƭƴύ ŜƪƭŜȅŜǊŜƪ ƪŀƭŘƤǊŀōƛƭŜŎŜƐƛƳƛȊƛ 

ǳƴǳǘƳŀȅƤƴύΥ 

 



ln (p (X) / 1 - p (X)) = b0 + b1 * X 

 

{ƻƭŘŀƪ ƻǊŀƴŀ ǾŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦƤƴ ƻƭŀǎƤƭƤƪƭŀǊƤ ŘŜƴƛǊΦ hǊŀƴƭŀǊΣ ƻƭŀȅƤƴ ƻƭŀǎƤƭƤƐƤƴƤƴ ƻƭŀȅ ƻƭƳŀƳŀ 

ƻƭŀǎƤƭƤƐƤƴŀ ōǀƭǸƴƳŜǎƛȅƭŜ ƘŜǎŀǇƭŀƴƤǊΣ ǀǊΦ лΦу κ όм-лΦуύ ƻƭŀƴ пϥƭǸƪ ƻƭŀǎƤƭƤƪ ǾŀǊΦ ¸ŀƴƛ ōǳƴǳƴ ȅŜǊƛƴŜ 

ǒǳƴǳ ȅŀȊŀōƛƭƛǊƛȊΥ 

 

ln (oranlar) = b0 + b1 * X 

 

hǊŀƴƭŀǊ ƭƻƎ ƻƭŀǊŀƪ ŘǀƴǸǒǘǸǊǸƭŘǸƐǸƴŘŜƴΣ ǎƻƭ ǘŀǊŀŦŀ ƭƻƎ-ƻƭŀǎƤƭƤƪ ŘŜƴƛǊΦ  

 

«ǎǎǸ ǎŀƐŀ ƎŜǊƛ ǘŀǒƤȅŀōƛƭƛǊ ǾŜ ǒǳ ǒŜƪƛƭŘŜ ȅŀȊŀōƛƭƛǊƛȊΥ 

 

oran = e ̂ (b0 + b1 * X) 

 

¢ǸƳ ōǳƴƭŀǊΣ ŀǎƭƤƴŘŀ ƳƻŘŜƭƛƴ Ƙŀƭŀ ƎƛǊŘƛƭŜǊƛƴ ŘƻƐǊǳǎŀƭ ōƛǊ ƪƻƳōƛƴŀǎȅƻƴǳ ƻƭŘǳƐǳƴǳΣ ŀƴŎŀƪ ōǳ 

ŘƻƐǊǳǎŀƭ ƪƻƳōƛƴŀǎȅƻƴǳƴ ǾŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦƤƴ ƭƻƎ-ƻƭŀǎƤƭƤƪƭŀǊƤȅƭŀ ƛƭƎƛƭƛ ƻƭŘǳƐǳƴǳ ŀƴƭŀƳŀƳƤȊŀ 

ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ƪŀǘǎŀȅƤƭŀǊƤ ό.Ŝǘŀ ŘŜƐŜǊƭŜǊƛ ōύ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛȊŘŜƴ ǘŀƘƳƛƴ 

ŜŘƛƭƳŜƭƛŘƛǊΦ .ǳΣ ƳŀƪǎƛƳǳƳ ƻƭŀǎƤƭƤƪ ǘŀƘƳƛƴƛ όƳŀȄƛƳǳƳ-ƭƛƪŜƭƛƘƻƻŘ ŜǎǘƛƳŀǘƛƻƴύΦ ƪǳƭƭŀƴƤƭŀǊŀƪ 

ȅŀǇƤƭƤǊΦ 

 

aŀƪǎƛƳǳƳ ƻƭŀǎƤƭƤƪ ǘŀƘƳƛƴƛΣ œŜǒƛǘƭƛ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ǘŀǊŀŦƤƴŘŀƴ ƪǳƭƭŀƴƤƭŀƴ ƻǊǘŀƪ 

ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΣ ŀƴŎŀƪ ǾŜǊƛƭŜǊƛƴƛȊƛƴ ŘŀƐƤǘƤƳƤ ƘŀƪƪƤƴŘŀ ǾŀǊǎŀȅƤƳƭŀǊŘŀ ōǳƭǳƴǳǊ 

όǾŜǊƛƭŜǊƛƴƛȊƛ ƘŀȊƤǊƭŀƳŀƪ ƘŀƪƪƤƴŘŀ ƪƻƴǳǒǘǳƐǳƳǳȊŘŀ ŘŀƘŀ ŦŀȊƭŀǎƤύΦ 

 

9ƴ ƛȅƛ ƪŀǘǎŀȅƤƭŀǊΣ ǾŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦ ƛœƛƴ мϥŜ œƻƪ ȅŀƪƤƴ ōƛǊ ŘŜƐŜǊƛ όǀǊƴŜƐƛƴ ŜǊƪŜƪύ ǾŜ ŘƛƐŜǊ ǎƤƴƤŦ ƛœƛƴ 

лϥŀ œƻƪ ȅŀƪƤƴ ōƛǊ ŘŜƐŜǊƛ όǀǊƴŜƐƛƴ ƪŀŘƤƴύ ǀƴƎǀǊŜƴ ōƛǊ ƳƻŘŜƭƭŜ ǎƻƴǳœƭŀƴƤǊΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ 

ƛœƛƴ ƳŀƪǎƛƳǳƳ ƻƭŀǎƤƭƤƪ ǎŜȊƎƛǎƛΣ ōƛǊ ŀǊŀƳŀ ǇǊƻǎŜŘǸǊǸƴǸƴΣ ƳƻŘŜƭ ǘŀǊŀŦƤƴŘŀƴ ǘŀƘƳƛƴ ŜŘƛƭŜƴ 

ƻƭŀǎƤƭƤƪƭŀǊŘŀƪƛ ƘŀǘŀȅƤ ǾŜǊƛƭŜǊŘŜƪƛƭŜǊƭŜ Ŝƴ ŀȊŀ ƛƴŘƛǊŜƴ ƪŀǘǎŀȅƤƭŀǊ ό.Ŝǘŀ ŘŜƐŜǊƭŜǊƛύ ƛœƛƴ ŘŜƐŜǊƭer 

ŀǊŀƳŀǎƤŘƤǊ όǀǊƴŜƐƛƴΣ ǾŜǊƛƭŜǊ ōƛǊƛƴŎƛƭ ƛǎŜ м ƻƭŀǎƤƭƤƐƤ ǎƤƴƤŦύΦ 

 

aŀƪǎƛƳǳƳ ƻƭŀǎƤƭƤƐƤƴ ƳŀǘŜƳŀǘƛƐƛƴŜ ƎƛǊƳŜȅŜŎŜƐƛȊΦ 9ƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛȊ ƛœƛƴ ƪŀǘǎŀȅƤƭŀǊ ƛœƛƴ Ŝƴ ƛȅƛ 

ŘŜƐŜǊƭŜǊƛ ƻǇǘƛƳƛȊŜ ŜǘƳŜƪ ƛœƛƴ ōƛǊ ƪǸœǸƭǘƳŜ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ƪǳƭƭŀƴƤƭŘƤƐƤƴƤ ǎǀȅƭŜƳŜƪ ȅŜǘŜǊƭƛŘƛǊΦ 

Bu ƎŜƴŜƭƭƛƪƭŜ ǇǊŀǘƛƪǘŜ ǾŜǊƛƳƭƛ ǎŀȅƤǎŀƭ ƻǇǘƛƳƛȊŀǎȅƻƴ ŀƭƎƻǊƛǘƳŀǎƤ όvǳŀǎƛ-newton yöntemi gibi) 

ƪǳƭƭŀƴƤƭŀǊŀƪ ǳȅƎǳƭŀƴƤǊΦ 

 

[ƻƧƛǎǘƛƪ ǀƐǊŜƴƛǊƪŜƴΣ œƻƪ ŘŀƘŀ ōŀǎƛǘ ƎǊŀŘȅŀƴ ƛƴƛǒ ŀƭƎƻǊƛǘƳŀǎƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ōǳƴǳ ƪŜƴŘƛƴƛȊ 

ǎƤŦƤǊŘŀƴ ǳȅƎǳƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ 

 

 

 



4ƻƪ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴli lojistik regresyon analizi  

4ƻƐǳ ŘǳǊǳƳŘŀΣ ōƛǊŘŜƴ ŦŀȊƭŀ ŀœƤƪƭŀȅƤŎƤ ŘŜƐƛǒƪŜƴ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛƴ ŘŜƐŜǊƛƴƛ ŜǘƪƛƭŜǊΦ [ƻƧƛǎǘƛƪ 

ǊŜƎǊŜǎȅƻƴ ŦƻǊƳǸƭƭŜǊƛΣ ōǳ ǘǸǊ ƎƛǊƛǒ ǾŜǊƛǎƛ ƪǸƳŜƭŜǊƛƴƛ ƳƻŘŜƭƭŜƳŜƪ ƛœƛƴ ŦŀǊƪƭƤ ōŀƐƤƳǎƤȊ 

ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳnu varsayar. Sigmoid fonksiyonunu 

ŘŜƐƛǒǘƛǊŜōƛƭƛǊ ǾŜ ǎƻƴ œƤƪǘƤ ŘŜƐƛǒƪŜƴƛƴƛ ǒǳ ǒŜƪƛƭŘŜ ƛǒƭŜȅŜōƛƭƛǊǎƛƴƛȊΥ  

y = fό0̡ Ҍ ʲ1x1 Ҍ ʲ2x2ҌΧ ʲnxn) 

ʲ ǎŜƳōƻƭǸΣ ǊŜƎǊŜǎȅƻƴ ƪŀǘǎŀȅƤǎƤƴƤ ǘŜƳǎƛƭ ŜŘŜǊΦ [ƻƎƛǘ ƳƻŘŜƭƛΣ ƘŜƳ ōŀƐƤƳƭƤ ƘŜƳ ŘŜ ōŀƐƤƳǎƤȊ 

ŘŜƐƛǒƪŜƴƭŜǊƛƴ ōƛƭƛƴŜƴ ŘŜƐŜǊƭŜǊƛƴŜ sahip yeterince büyük bir deneysel veri kümesi 

ǾŜǊŘƛƐƛƴƛȊŘŜ ōǳ ƪŀǘǎŀȅƤ ŘŜƐŜǊƭŜǊƛƴƛ ǘŜǊǎƛƴŜ ƘŜǎŀǇƭŀȅŀōƛƭƛǊΦ  

 

 

[ƻƎŀǊƛǘƳƛƪ ƻƭŀǎƤƭƤƪƭŀǊ 

[ƻƎƛǘ ƳƻŘŜƭƛ ŀȅǊƤŎŀ ōŀǒŀǊƤƴƤƴ ōŀǒŀǊƤǎƤȊƭƤƐŀ ƻǊŀƴƤƴƤ ǾŜȅŀ ƭƻƎŀǊƛǘƳƛƪ ƻƭŀǎƤƭƤƪƭŀǊƤ Řŀ ōŜƭƛǊƭŜȅŜōƛƭƛǊΦ 

mǊƴŜƐƛƴΣ ŀǊƪŀŘŀǒƭŀǊƤƴƤȊƭŀ ǇƻƪŜǊ ƻȅƴŀǊƪŜƴ мл Ƴŀœǘŀƴ ŘǀǊŘǸƴǸ ƪŀȊŀƴƤǊǎŀƴƤȊ ƪŀȊŀƴƳŀ 

ƻƭŀǎƤƭƤƐƤƴƤȊ ŀƭǘƤŘŀ ŘǀǊǘǘǸǊ ǾŜ ōǳ Řŀ ōŀǒŀǊƤƴƤȊƤƴ ōŀǒŀǊƤǎƤȊƭƤƐŀ ƻǊŀƴƤŘƤǊΦ mǘŜ ȅŀƴŘŀƴ ƪŀȊŀƴƳŀ 

ƻƭŀǎƤƭƤƐƤƴƤȊ млϥŘŀ ŘǀǊǘǘǸǊΦ 

aŀǘŜƳŀǘƛƪǎŜƭ ƻƭŀǊŀƪΣ ƻƭŀǎƤƭƤƪ ŀœƤǎƤƴŘŀƴ ƻƭŀǎƤƭƤƪƭŀǊƤƴƤȊ p/(1 - p) ve logaritmiƪ ƻƭŀǎƤƭƤƪƭŀǊƤƴƤȊ 

(p/(1 - pύύ ǒŜƪƭƛƴŘŜŘƛǊΦ [ƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴǳ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ƭƻƎŀǊƛǘƳƛƪ ƻƭŀǎƤƭƤƪƭŀǊ ƻƭŀǊŀƪ 

temsil edebilirsiniz: 

 

Lojistik regresyon analizi türleri nelerdir? 
.ŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛƴ ǎƻƴǳœƭŀǊƤƴŀ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛƴŜ ƛƭƛǒƪƛƴ Ǹœ ȅŀƪƭŀǒƤƳ 

ǾŀǊŘƤǊΦ 

¶ Tƪƛƭƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΥ Tƪƛƭƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ȅŀƭƴƤȊŎŀ ƛƪƛ ƻƭŀǎƤ ǎƻƴǳŎǳ ƻƭŀƴ ƛƪƛƭƛ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴŘŜ ƛǒŜ ȅŀǊŀǊΦ .ŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛƴ ȅŀƭƴƤȊŎŀ ϦŜǾŜǘ ǾŜ ƘŀȅƤǊϦ 

ǾŜȅŀ Ϧл ǾŜ мϦ Ǝƛōƛ ƛƪƛ ŘŜƐŜǊƛ ƻƭŀōƛƭƛǊΦ [ƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴ л ƛƭŜ м ŀǊŀǎƤƴŘŀ ōƛǊ ŘŜƐŜǊ 

ŀǊŀƭƤƐƤƴƤ ƘŜǎŀǇƭŀǎŀ Řŀ ƛƪƛƭƛ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛΣ ŎŜǾŀōƤ Ŝƴ ȅŀƪƤƴ ŘŜƐŜǊƭŜǊŜ ȅǳǾŀǊƭŀǊΦ 

4ƻƐǳƴƭǳƪƭŀ лΣрϥƛƴ ŀƭǘƤƴŘŀƪƛ ŎŜǾŀǇƭŀǊ лϥŀ ȅǳǾŀǊƭŀƴƤǊ ǾŜ лΣрϥƛƴ ǸȊŜǊƛƴŘŜƪƛ ŎŜǾŀǇƭŀǊ мϥŜ 

ȅǳǾŀǊƭŀƴƤǊΤ ōǀȅƭŜŎŜ ƭƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴ ƛƪƛƭƛ ōƛǊ ǎonuç döndürür. 

¶ 4ƻƪ ǘŜǊƛƳƭƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΥ 4ƻƪ ǘŜǊƛƳƭƛ ǊŜƎǊŜǎȅƻƴΣ ǎƻƴǳœƭŀǊƤƴ ǎŀȅƤǎƤ ǎƤƴƤǊƭƤ ƻƭŘǳƐǳ 

ǎǸǊŜŎŜ ōƛǊƪŀœ ƻƭŀǎƤ ǎƻƴǳŎǳ ƻƭŀƴ ǇǊƻōƭŜƳƭŜǊƛ ŀƴŀƭƛȊ ŜŘŜōƛƭƛǊΦ mǊƴŜƐƛƴΣ ƪƻƴǳǘ 

ŦƛȅŀǘƭŀǊƤƴƤƴ ƴǸŦǳǎ ǾŜǊƛƭŜǊƛƴŜ ƎǀǊŜ ҈нрΣ ҈рлΣ ҈тр ǾŜȅŀ ҈млл ŀǊǘŀŎŀƐƤƴƤ ǘŀƘƳƛƴ edebilir 

ŀƴŎŀƪ ōƛǊ ŜǾƛƴ ǘŀƳ ŘŜƐŜǊƛƴƛ ǘŀƘƳƛƴ ŜŘŜƳŜȊΦ Çok terimli lojistik regresyon, sonuç 

ŘŜƐŜǊƭŜǊƛƴƛ л ǾŜ м ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪƭƤ ŘŜƐŜǊƭŜǊƭŜ ŜǒƭŜȅŜǊŜƪ œŀƭƤǒƤǊΦ [ƻƧƛǎǘƛƪ Ŧƻƴƪǎƛȅƻƴ лΣмΤ 

лΣммΤ лΣмн ǾōΦ Ǝƛōƛ ōƛǊ ŘƛȊƛ ǎǸǊŜƪƭƛ ǾŜǊƛ ŘǀƴŘǸǊŜōƛƭŘƛƐƛƴŘŜƴΣ œƻƪ ǘŜǊƛƳƭƛ Ǌegresyon da 

œƤƪǘƤȅƤ ƳǸƳƪǸƴ ƻƭŀƴ Ŝƴ ȅŀƪƤƴ ŘŜƐŜǊƭŜǊŜ ƎǀǊŜ ƎǊǳǇƭŀƴŘƤǊƤǊΦ 



¶ {ƤǊŀƭƤ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΥ {ƤǊŀƭƤ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ǾŜȅŀ ǎƤǊŀƭƤ ƭƻƎƛǘ ƳƻŘŜƭƛΣ ǎŀȅƤƭŀǊƤƴ 

ƎŜǊœŜƪ ŘŜƐŜǊƭŜǊŘŜƴ ȊƛȅŀŘŜ ǎƤǊŀƭŀƳŀƭŀǊƤ ǘŜƳǎƛƭ ŜǘǘƛƐƛ ǇǊƻōƭŜƳƭŜǊ ƛœƛƴ ǀȊŜƭ ōƛǊ œƻƪ 

terimli regresyƻƴ ǘǸǊǸŘǸǊΦ mǊƴŜƐƛƴΣ ƳǸǒǘŜǊƛƭŜǊŘŜƴ ǎƛȊŘŜƴ ȅƤƭ ōƻȅǳƴŎŀ ǎŀǘƤƴ ŀƭŘƤƪƭŀǊƤ 

ǸǊǸƴ ǎŀȅƤǎƤ Ǝƛōƛ ǎŀȅƤǎŀƭ ōƛǊ ŘŜƐŜǊŜ ōŀƐƭƤ ƻƭŀǊŀƪ ƘƛȊƳŜǘƛƴƛȊƛ ƪǀǘǸΣ ƻǊǘŀΣ ƛȅƛ ǾŜȅŀ 

ƳǸƪŜƳƳŜƭ ǒŜƪƭƛƴŘŜ ǎƤǊŀƭŀƳŀƭŀǊƤƴƤ ƛǎǘŜȅŜƴ ōƛǊ ŀƴƪŜǘ ǎƻǊǳǎǳƴŀ ǾŜǊŘƛƪƭŜǊƛ ȅŀƴƤǘƤ ǘŀƘƳƛƴ 

ŜǘƳŜƪ ƛœƛƴ ǎƤǊŀƭƤ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴƤǊǎƤƴƤȊΦ 

 

 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŘƛƐŜǊ a[ ǘŜƪƴƛƪƭŜǊƛƴŜ ƪƤȅŀǎƭŀ ƴŀǎƤƭ œŀƭƤǒƤǊΚ 
Tƪƛ ȅŀȅƎƤƴ ǾŜǊƛ ŀƴŀƭƛȊƛ ǘŜƪƴƛƐƛΤ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ ǾŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜŘƛǊΦ 

 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŀƴŀƭƛȊƛ 

¸ǳƪŀǊƤŘŀ ŀœƤƪƭŀƴŘƤƐƤ ƎƛōƛΣ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ōŀƐƤƳƭƤ ǾŜ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊ ŀǊŀǎƤƴŘŀƪƛ 

ƛƭƛǒƪƛȅƛ ŘƻƐǊǳǎŀƭ ōƛǊ ƪƻƳōƛƴŀǎȅƻƴ ƪǳƭƭŀƴŀǊŀƪ ƳƻŘŜƭƭŜǊΦ 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ŘŜƴƪƭŜƳƛ 

yҐ ʲ0X0 Ҍ ʲ1XмҌʲ 2X2ҌΦΦΦ ʲ nXnҌΣ ōǳǊŀŘŀ ʲ1 ƛƭŀ ʲn ǾŜ ʶ ǊŜƎǊŜǎȅƻƴ ƪŀǘǎŀȅƤǎƤŘƤǊΦ 

 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ǾŜ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƪŀǊǒƤƭŀǒǘƤǊƳŀǎƤ 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ōŜƭƛǊƭƛ ōƛǊ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƪǸƳŜǎƛƴƛ ƪǳƭƭŀƴŀǊŀƪ ǎǸǊŜƪƭƛ ōŀƐƤƳƭƤ ōƛǊ 

ŘŜƐƛǒƪŜƴƛ ǀƴƎǀǊǸǊΦ {ǸǊŜƪƭƛ ŘŜƐƛǒƪŜƴΣ Ŧƛȅŀǘ ǾŜȅŀ ȅŀǒ Ǝƛōƛ ōƛǊ ŘŜƐŜǊ ŀǊŀƭƤƐƤƴŀ ǎŀƘƛǇ ƻƭŀōƛƭƛǊΦ 

5ƻƭŀȅƤǎƤȅƭŀ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴΣ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛƴ ƎŜǊœŜƪ ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜŘŜōƛƭƛǊΦ Ϧмл ȅƤƭ 

ǎƻƴǊŀ ǇƛǊƛƴœ ŦƛȅŀǘƤ ƴŜ ƻƭŀŎŀƪΚϦ Ǝƛōƛ ǎƻǊǳƭŀǊƤ ȅŀƴƤǘƭŀȅŀōƛƭƛǊΦ 

5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ŀƪǎƛƴŜΣ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ {ǸǊŜƪƭƛ 

ǾŜǊƛƭŜǊ ƛœƛƴ ƎŜǊœŜƪ ŘŜƐŜǊƭŜǊƛ ǀƴƎǀǊŜƳŜȊΦ ϦtƛǊƛƴœ ŦƛȅŀǘƤ мл ȅƤƭŘŀ҈ рл ŀǊǘŀŎŀƪ ƳƤΚϦ Ǝƛōƛ ǎƻǊǳƭŀǊƤ 

ȅŀƴƤǘƭŀȅŀōƛƭƛǊΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜ 

5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ōƛƭƎƛȅƛ ŀƴŀƭƛȊ ŜǘƳŜƪ ƛœƛƴ ƛƴǎŀƴ ōŜȅƴƛƴƛ ǎƛƳǸƭŜ ŜŘŜƴ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤ ǾŜȅŀ ȅŀȊƤƭƤƳ 

ōƛƭŜǒŜƴƭŜǊƛƴƛ ƪǳƭƭŀƴƤǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜ ƘŜǎŀǇƭŀƳŀƭŀǊƤΣ ǾŜƪǘǀǊƭŜǊƛƴ ƳŀǘŜƳŀǘƛƪǎŜƭ ƪŀǾǊŀƳƤƴŀ 

ŘŀȅŀƴƳŀƪǘŀŘƤǊΦ 

 

Lojistik ǊŜƎǊŜǎȅƻƴ ǾŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƪŀǊǒƤƭŀǒǘƤǊƳŀǎƤ 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜȅŜ ƎǀǊŜ ŘŀƘŀ ŀȊ ƪŀǊƳŀǒƤƪǘƤǊ ǾŜ ōƛƭƎƛ ƛǒƭŜƳ ŀœƤǎƤƴŘŀƴ 

ȅƻƐǳƴƭǳƐǳ ŘŀƘŀ ŀȊŘƤǊΦ 5ŀƘŀ Řŀ ǀƴŜƳƭƛǎƛΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƘŜǎŀǇƭŀƳŀƭŀǊƤΣ ƪŀǊƳŀǒƤƪƭƤƪƭŀǊƤ ǾŜ 

ƳŀƪƛƴŜ ƻŘŀƪƭƤ ŘƻƐŀƭŀǊƤ ƎŜǊŜƐƛ ƎŜƭƛǒǘƛǊƛŎƛƭŜǊ ǘŀǊŀŦƤƴŘŀƴ ŀǊŀǒǘƤǊƤƭŀƳŀȊ ǾŜȅŀ ŘŜƐƛǒǘƛǊƛƭŜƳŜȊΦ 5ƛƐŜǊ 

ȅŀƴŘŀƴΣ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƘŜǎŀǇƭŀƳŀƭŀǊƤ ǒŜŦŦŀŦǘƤǊ ǾŜ ǎƻǊǳƴƭŀǊƤ ƎƛŘŜǊƳŜƪ ŘŀƘŀ ƪƻƭŀȅŘƤǊΦ 

 

 

 

 

 



[ƻƧƛǎǘƛƪ wŜƎǊŜǎȅƻƴ aƻŘŜƭƛƴƛ mƐǊŜƴƳŜƪΥ 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƳƻŘŜƭƛȅƭŜ ǘŀƘƳƛƴ ȅŀǇƳŀƪΣ ǎŀȅƤƭŀǊƤ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŘŜƴƪƭŜƳƛƴŜ ŜƪƭŜƳŜƪ 

ve bir sonucu hesaplamak kadar basittir.  

 

.ǳƴǳ ōŜƭƛǊƭƛ ōƛǊ ǀǊƴŜƪƭŜ ǎƻƳǳǘ ƘŀƭŜ ƎŜǘƛǊŜƭƛƳΦ 5ƛȅŜƭƛƳ ƪƛ ōƛǊ ƪƛǒƛƴƛƴ ōƻȅǳƴŀ ƎǀǊŜ ŜǊƪŜƪ Ƴƛ 

ƪŀŘƤƴ ƳƤ ƻƭŘǳƐǳƴǳ ǘŀƘƳƛƴ ŜŘŜōƛƭen (tamamen hayal ürünü) bir modelimiz var. Boyu 150 cm 

ƻƭŀǊŀƪ ǾŜǊƛƭŘƛƐƛƴŘŜΣ ŜǊƪŜƪ ǾŜȅŀ ƪŀŘƤƴŘƤǊΦ ōл Ґ -млл ǾŜ ōм Ґ лΦс ƪŀǘǎŀȅƤƭŀǊƤƴƤ ǀƐǊŜƴŘƛƪΦ  

 

¸ǳƪŀǊƤŘŀƪƛ ŘŜƴƪƭŜƳƛ ƪǳƭƭŀƴŀǊŀƪΣ ǊŜǎƳƛ ƻƭŀǊŀƪ t όŜǊƪŜƪ μ ōƻȅ Ґ мрлύ мрл ŎƳ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ 

bir yükseklik verileƴ ŜǊƪŜƐƛƴ ƻƭŀǎƤƭƤƐƤƴƤ ƘŜǎŀǇƭŀȅŀōƛƭƛǊƛȊΦ  

 

y = e ^ (b0 + b1 * X) / (1 + e ^ (b0 + b1 * X))  

y = exp (-100 + 0.6 * 150) / (1 + exp (-100 + 0.6 * X))  

y= 0,0000453978687  

 

Yƛǒƛƴƛƴ ŜǊƪŜƪ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ǎƤŦƤǊŀ ȅŀƪƤƴΦ tǊŀǘƛƪǘŜ ƻƭŀǎƤƭƤƪƭŀǊƤ ŘƻƐǊǳŘŀƴ ƪǳƭƭŀƴŀōƛƭƛǊƛz. Bu 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƻƭŘǳƐǳƴŘŀƴ ǾŜ ƴŜǘ ōƛǊ ŎŜǾŀǇ ƛǎǘŜŘƛƐƛƳƛȊŘŜƴΣ ƻƭŀǎƤƭƤƪƭŀǊƤ ƛƪƛƭƛ ōƛǊ ǎƤƴƤŦ ŘŜƐŜǊƛƴŜ 

ȅŀǎƭŀȅŀōƛƭƛǊƛȊΣ ǀǊƴŜƐƛƴΥ л ŜƐŜǊ Ǉ όŜǊƪŜƪύ ғлΦр м ŜƐŜǊ Ǉ όŜǊƪŜƪύҔ Ґ лΦр  

 

!ǊǘƤƪ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴŀǊŀƪ ƴŀǎƤƭ ǘŀƘƳƛƴƭŜǊ ȅŀǇŀŎŀƐƤƳƤȊƤ ōƛƭŘƛƐƛƳƛȊŜ ƎǀǊŜ, teknikten en 

ƛȅƛ ǒŜƪƛƭŘŜ ȅŀǊŀǊƭŀƴƳŀƪ ƛœƛƴ ǾŜǊƛƭŜǊƛƳƛȊƛ ƴŀǎƤƭ ƘŀȊƤǊƭŀȅŀōƛƭŜŎŜƐƛƳƛȊŜ ōŀƪŀƭƤƳΦ  

 

±ŜǊƛƭŜǊƛƴ [ƻƧƛǎǘƛƪ wŜƎǊŜǎȅƻƴ ƛœƛƴ IŀȊƤǊƭŀƴƳŀǎƤΥ  

±ŜǊƛƭŜǊƛƴƛȊŘŜƪƛ ŘŀƐƤƭƤƳ ǾŜ ƛƭƛǒƪƛƭŜǊ ƘŀƪƪƤƴŘŀ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ǘŀǊŀŦƤƴŘŀƴ ȅŀǇƤƭŀƴ ǾŀǊǎŀȅƤƳƭŀǊΣ 

ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀ ȅŀǇƤƭŀƴ ǾŀǊǎŀȅƤƳƭŀǊƭŀ ōǸȅǸƪ ǀƭœǸŘŜ ŀȅƴƤŘƤǊΦ .ǳ ǾŀǊǎŀȅƤƳƭŀǊƤ 

ǘŀƴƤƳƭŀƳŀȅŀ ȅǀƴŜƭƛƪ œƻƪ œŀƭƤǒƳŀ ȅŀǇƤƭƳƤǒǘƤǊ ǾŜ ƪŜǎƛƴ ƻƭŀǎƤƭƤƪ ǾŜ ƛǎǘŀǘƛǎǘƛƪǎŜƭ Řƛƭ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ 

bƛƘŀȅŜǘƛƴŘŜ ǘŀƘƳƛƴŜ ŘŀȅŀƭƤ ƳƻŘŜƭƭŜƳŜ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ǇǊƻƧŜƭŜǊƛƴŘŜΣ ǎƻƴǳœƭŀǊƤ 

yorumlamaktan œƻƪ ŘƻƐǊǳ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀȅŀ ƻŘŀƪƭŀƴƤǊǎƤƴƤȊΦ  

 

.ǳ ƴŜŘŜƴƭŜΣ ƳƻŘŜƭ ǎŀƐƭŀƳ ƻƭŘǳƐǳ ǾŜ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊŘƛƐƛ ǎǸǊŜŎŜ ōŀȊƤ ǾŀǊǎŀȅƤƳƭŀǊƤ 

ƪƤǊŀōƛƭƛǊǎƛƴƛȊΦ  

 

Tƪƛƭƛ 4ƤƪǘƤ 5ŜƐƛǒƪŜƴƛΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƛƪƛƭƛ όƛƪƛ ǎƤƴƤŦƭƤύ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛ ƛœƛƴ 

ǘŀǎŀǊƭŀƴƳƤǒǘƤǊΦ ±ŀǊǎŀȅƤƭŀƴ ǎƤƴƤŦŀ ŀƛǘ ƻƭŀƴ ǾŜ л ǾŜȅŀ м ǎƤƴƤŦƭŀƴŘƤǊƳŀǎƤƴŀ ŘŀƘƛƭ ŜŘƛƭŜōƛƭŜƴ ōƛǊ 

ǀǊƴŜƐƛƴ ƻƭŀǎƤƭƤƐƤƴƤ ǘŀƘƳƛƴ ŜŘŜŎŜƪǘƛǊΦ  

 

DǸǊǸƭǘǸȅǸ YŀƭŘƤǊΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ œƤƪǘƤ ŘŜƐƛǒƪŜƴƛƴŘŜ όȅύ ƘŜǊƘŀƴƎƛ ōƛǊ Ƙŀǘŀ ƻƭƳŀŘƤƐƤƴƤ 

ǾŀǊǎŀȅŀǊΣ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊƛ ǾŜ ƳǳƘǘŜƳŜƭŜƴ ȅŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳƤǒ ǀǊƴŜƪƭŜǊƛ ŜƐƛǘƛƳ 

ǾŜǊƛƭŜǊƛƴƛȊŘŜƴ ƪŀƭŘƤǊƳŀȅƤ ŘǸǒǸƴǸƴΦ  

 



Dŀǳǎǎ 5ŀƐƤƭƤƳƤΥ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ŘƻƐǊǳǎŀƭ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊ όœƤƪǘƤŘŀ ŘƻƐǊǳǎal olmayan bir 

ŘǀƴǸǒǸƳ ƛƭŜύΦ DƛǊŘƛ ŘŜƐƛǒƪŜƴƭŜǊƛ ƛƭŜ œƤƪǘƤ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƛƭƛǒƪƛ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅŀǊΦ .ǳ 

ŘƻƐǊǳǎŀƭ ƛƭƛǒƪƛȅƛ ŘŀƘŀ ƛȅƛ ƻǊǘŀȅŀ œƤƪŀǊŀƴ ƎƛǊŘƛ ŘŜƐƛǒƪŜƴƭŜǊƛƴƛȊƛƴ ǾŜǊƛ ŘǀƴǸǒǸƳƭŜǊƛΣ ŘŀƘŀ ŘƻƐǊǳ 

ōƛǊ ƳƻŘŜƭƭŜ ǎƻƴǳœƭŀƴŀōƛƭƛǊΦ mǊƴŜƐƛƴΣ ōǳ ƛƭƛǒƪƛȅƛ ŘŀƘŀ ƛȅƛ ƻǊǘŀȅŀ œƤƪŀǊƳŀƪ ƛœƛƴ ƭƻƎΣ ǊƻƻǘΣ .ƻȄ-

/ƻȄ ǾŜ ŘƛƐŜǊ ǘŜƪ ŘŜƐƛǒƪŜƴƭƛ ŘǀƴǸǒǸƳƭŜǊƛ ƪǳƭƭŀƴŀōƛƭƛǊǎƛƴƛȊΦ  

 

Tƭƛǒƪƛƭƛ DƛǊŘƛƭŜǊƛ YŀƭŘƤǊΥ 5ƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ƎƛōƛΣ œƻƪ ǎŀȅƤŘŀ ȅǸƪǎŜƪ ƪƻǊŜƭŀǎȅƻƴƭǳ ƎƛǊŘƛƴƛȊ ǾŀǊǎŀ 

ƳƻŘŜƭ ƎŜǊŜƐƛƴŘŜƴ ŦŀȊƭŀ ǎƤƐŀōƛƭƛǊΦ ¢ǸƳ ƎƛǊŘƛƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ƛƪƛƭƛ ƪƻǊŜƭŀǎȅƻƴƭŀǊƤ ƘŜǎŀǇƭŀƳŀȅƤ ǾŜ 

ȅǸƪǎŜƪ ƪƻǊŜƭŀǎȅƻƴƭǳ ƎƛǊŘƛƭŜǊƛ ƪŀƭŘƤǊƳŀȅƤ ŘǸǒǸƴǸƴΦ  

 

¸ŀƪƤƴǎŀƳŀ .ŀǒŀǊƤǎƤȊƭƤƐƤΥ YŀǘǎŀȅƤƭŀǊƤ ǀƐǊŜƴŜƴ ōŜƪƭŜƴŜƴ ƻƭŀǎƤƭƤƪ ƪŜǎǘƛǊƛƳ ǎǸǊŜŎƛƴƛƴ ȅŀƪƤƴǎŀƳŀŘŀ 

ōŀǒŀǊƤǎƤȊ ƻƭƳŀǎƤ ƳǸƳƪǸƴŘǸǊΦ ±ŜǊƛƭŜǊƛƴƛȊŘŜ ȅǸƪǎŜƪ ŘǸȊŜȅŘŜ ƛƭƛǒƪƛƭƛ œƻƪ ǎŀȅƤŘŀ ƎƛǊƛǒ ǾŀǊǎŀ ǾŜȅŀ 

ǾŜǊƛƭŜǊ œƻƪ ǎŜȅǊŜƪǎŜ όǀǊƴŜƐƛƴΣ ƎƛǊƛǒ ǾŜǊƛƭŜǊƛƴƛȊŘŜ œƻƪ ŦŀȊƭŀ ǎƤŦƤǊύ ōǳ ŘǳǊǳƳ ƳŜȅŘŀƴŀ ƎŜƭŜōƛƭƛǊΦ 

 

Örnek: Logistic Regression 
[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜȅƛ ŀƳŀœƭŀǊΦ .ǳƴǳΣ ǎǸǊŜƪƭƛ ōƛǊ ǎƻƴǳŎǳ 

ǀƴƎǀǊŜƴ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ŀƪǎƛƴŜΣ ƪŀǘŜƎƻǊƛƪ ǎƻƴǳœƭŀǊƤ ǘŀƘƳƛƴ ŜŘŜǊŜƪ ȅŀǇŀǊΦ 

9ƴ ōŀǎƛǘ ŘǳǊǳƳŘŀΣ ōƛƴƻƳ ŀŘƤ ǾŜǊƛƭŜƴ ƛƪƛ ǎƻƴǳœ ǾŀǊŘƤǊΤ ōǳƴŀ ōƛǊ ǀǊƴŜƪΣ ōƛǊ ǘǸƳǀǊǸƴ ƪǀǘǸ Ƙǳȅƭǳ 

Ƴǳ ȅƻƪǎŀ ƛȅƛ Ƙǳȅƭǳ Ƴǳ ƻƭŘǳƐǳƴǳ ǘŀƘƳƛƴ ŜǘƳŜƪǘƛǊΦ 5ƛƐŜǊ ŘǳǊǳƳƭŀǊƤƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ ƎŜǊŜƪŜƴ 

ikiden fazla ǎƻƴǳŎǳ ǾŀǊŘƤǊΣ ōǳ ŘǳǊǳƳŀ ƳǳƭǘƛƴƻƳƛŀƭ ŘŜƴƛǊΦ 4ƻƪ ǘŜǊƛƳƭƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ 

ȅŀȅƎƤƴ ōƛǊ ǀǊƴŜƪΣ о ŦŀǊƪƭƤ ǘǸǊ ŀǊŀǎƤƴŘŀ ōƛǊ ƛǊƛǎ œƛœŜƐƛƴƛƴ ǎƤƴƤŦƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪǘƛǊΦ Burada bir 

ōƛƴƻƳ ŘŜƐƛǒƪŜƴƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǘŜƳŜƭ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴŀŎŀƐƤȊΦ .ǳΣ ȅŀƭƴƤȊŎŀ ƛƪƛ 

ƻƭŀǎƤ ǎƻƴǳŎǳ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

How does it work? 

In Python we have modules that will do the work for us. Start by importing the NumPy 

module. 

 

import numpy 

 

Store the independent variables in X. 

Store the dependent variable in y. 

Below is a sample dataset: 

#X represents the size of a tumor in centimeters. 

X = 

numpy.array([3.78, 2.44, 2.09, 0.14, 1.72, 1.65, 4.92, 4.37, 4.96, 4.52, 3.69, 5.88]).reshape(-

1,1) 

 

#Note: X has to be reshaped into a column from a row for the LogisticRegression() function 

to work. 



#y represents whether or not the tumor is cancerous (0 for "No", 1 for "Yes"). 

y = numpy.array([0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1]) 

 

We will use a method from the sklearn module, so we will have to import that module as 

well: 

from sklearn import linear_model 

From the sklearn module we will use the LogisticRegression() method to create a logistic 

regression object. 

 

This object has a method called fit() that takes the independent and dependent values as 

parameters and fills the regression object with data that describes the relationship: 

logr = linear_model.LogisticRegression() 

logr.fit(X,y) 

 

Now we have a logistic regression object that is ready to whether a tumor is cancerous 

based on the tumor size: 

#predict if tumor is cancerous where the size is 3.46mm: 

predicted = logr.predict(numpy.array([3.46]).reshape(-1,1)) 

 

Example 

See the whole example in action: 

import numpy 

from sklearn import linear_model 

#Reshaped for Logistic function. 

X = 

numpy.array([3.78, 2.44, 2.09, 0.14, 1.72, 1.65, 4.92, 4.37, 4.96, 4.52, 3.69, 5.88]).reshape(-

1,1) 

y = numpy.array([0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1]) 

 

logr = linear_model.LogisticRegression() 

logr.fit(X,y) 

 

#predict if tumor is cancerous where the size is 3.46mm: 

predicted = logr.predict(numpy.array([3.46]).reshape(-1,1)) 

print(predicted) 

 

Result:  [0] 

 

 

 

 



Uygulama: 

[ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜȅƛ ŀƳŀœƭŀǊΦ Bunu, sürekli bir sonucu 

ǀƴƎǀǊŜƴ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴǳƴ ŀƪǎƛƴŜΣ ƪŀǘŜƎƻǊƛƪ ǎƻƴǳœƭŀǊƤ ǘŀƘƳƛƴ ŜŘŜǊŜƪ ȅŀǇŀǊ. En basit 

ŘǳǊǳƳŘŀΣ ōƛǊ ǘǸƳǀǊǸƴ ƪǀǘǸ Ƙǳȅƭǳ Ƴǳ ȅƻƪǎŀ ƛȅƛ Ƙǳȅƭǳ Ƴǳ ƻƭŘǳƐǳƴǳ ǘŀƘƳƛƴ ŜŘŜƴΣ ōƛƴƻƳ 

ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭŀƴ ƛƪƛ ǎƻƴǳœ ǾŀǊŘƤǊΦ 5ƛƐŜǊ ǾŀƪŀƭŀǊƤƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ ƎŜǊŜƪŜƴ ƛƪƛŘŜƴ ŦŀȊƭŀ 

ǎƻƴǳŎǳ ǾŀǊŘƤǊΣ ōǳ ŘǳǊǳƳŘŀ ōǳƴŀ œƻƪ ǘŜǊƛƳƭƛ ŘŜƴƛǊΦ 4ƻƪ ǘŜǊƛƳƭƛ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ȅŀȅƎƤƴ 

ōƛǊ ǀǊƴŜƪΣ о ŦŀǊƪƭƤ ǘǸǊ ŀǊŀǎƤƴŘŀ ōƛǊ ƛǊƛǎ œƛœŜƐƛƴƛƴ ǎƤƴƤŦƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƻƭŀōƛƭƛǊΦ .ǳǊŀŘŀ ōƛǊ 

ōƛƴƻƳ ŘŜƐƛǒƪŜƴƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǘŜƳŜƭ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ ƪǳƭƭŀƴŀŎŀƐƤȊΦ .ǳΣ ȅŀƭƴƤȊŎŀ ƛƪƛ 

ƻƭŀǎƤ ǎƻƴǳŎǳ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

bŀǎƤƭ œŀƭƤǒƤǊΚ 

tȅǘƘƻƴϥŘŀ ƛǒƛ ȅŀǇŀŎŀƪ ƳƻŘǸƭƭŜǊ ǾŀǊΦ bǳƳtȅ ƳƻŘǸƭǸƴǸ ƛœŜ ŀƪǘŀǊŀǊŀƪ ōŀǒƭŀƴƤǊΦ 

import numpy 

 

.ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊƛ ·ϥǘŜ ǎŀƪƭŀȅƤƴΦ 

.ŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴƛ ȅϥŘŜ ǎŀƪƭŀȅƤƴΦ 

 

!ǒŀƐƤŘŀ ǀǊƴŜƪ ōƛǊ ǾŜǊƛ ǎŜǘƛ ǾŜǊƛƭƳƛǒǘƛǊΥ 

#X represents the size of a tumor in centimeters. 

X = 

numpy.array([3.78, 2.44, 2.09, 0.14, 1.72, 1.65, 4.92, 4.37, 4.96, 4.52, 3.69, 5.88]).reshape(-

1,1) 

 

#Note: X has to be reshaped into a column from a row for the LogisticRegression() function 

to work. 

#y represents whether or not the tumor is cancerous (0 for "No", 1 for "Yes"). 

y = numpy.array([0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1]) 

 

{ƪƭŜŀǊƴ ƳƻŘǸƭǸƴŘŜƴ ōƛǊ ƳŜǘƻŘ ƪǳƭƭŀƴŀŎŀƐƤȊΣ ōǳ ȅǸȊŘŜƴ ƻ ƳƻŘǸƭǸ ŘŜ ƛƳǇƻǊǘ ŜǘƳŜƳƛȊ 

gerekecek. 

from sklearn import linear_model 

 

Sklearn modülünden bir lojistik regresyon nesnesi ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ [ƻƎƛǎǘƛŎwŜƎǊŜǎǎƛƻƴόύ 

ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴŀŎŀƐƤȊΦ .ǳ ƴŜǎƴŜƴƛƴΣ ōŀƐƤƳǎƤȊ ǾŜ ōŀƐƤƳƭƤ ŘŜƐŜǊƭŜǊƛ ǇŀǊŀƳŜǘǊŜ ƻƭŀǊŀƪ ŀƭŀƴ ǾŜ 

ǊŜƎǊŜǎȅƻƴ ƴŜǎƴŜǎƛƴƛ ƛƭƛǒƪƛȅƛ ǘŀƴƤƳƭŀȅŀƴ ǾŜǊƛƭŜǊƭŜ ŘƻƭŘǳǊŀƴ Ŧƛǘόύ ŀŘƭƤ ōƛǊ ȅǀƴǘŜƳƛ ǾŀǊŘƤǊΥ 

logr = linear_model.LogisticRegression() 

logr.fit(X,y) 

 

 ƛƳŘƛ ŜƭƛƳƛȊŘŜΣ ǘǸƳǀǊ ōƻȅǳǘǳƴŀ ƎǀǊŜ ōƛǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤƴŀ ƘŀȊƤǊ ƻƭŀƴ ōƛǊ 

lojistik regresyon nesnemiz var. 



#predict if tumor is cancerous where the size is 3.46mm: 

predicted = logr.predict(numpy.array([3.46]).reshape(-1,1)) 

 

mǊƴŜƪΥ ¢ǸƳ ǀǊƴŜƐƛ œŀƭƤǒƤǊƪŜƴ ƎǀǊǸƭƳŜǎƛΦ 

import numpy 

from sklearn import linear_model 

 

#Reshaped for Logistic function. 

X = 

numpy.array([3.78, 2.44, 2.09, 0.14, 1.72, 1.65, 4.92, 4.37, 4.96, 4.52, 3.69, 5.88]).reshape(-

1,1) 

y = numpy.array([0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1]) 

 

logr = linear_model.LogisticRegression() 

logr.fit(X,y) 

 

#predict if tumor is cancerous where the size is 3.46mm: 

predicted = logr.predict(numpy.array([3.46]).reshape(-1,1)) 

print(predicted) 

 

Sonuç:  4.03541657 

  

Bu bize bir tümörüƴ ōƻȅǳǘǳ м ƳƳ ŀǊǘǘƤƪœŀ ǘǸƳǀǊ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤƴ п ƪŀǘ ŀǊǘǘƤƐƤƴƤ ǎǀȅƭŜǊΦ 

 

hƭŀǎƤƭƤƪ 

YŀǘǎŀȅƤ ǾŜ ƪŜǎƛǒƳŜ ŘŜƐŜǊƭŜǊƛΣ ƘŜǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤ ōǳƭƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

¸Ŝƴƛ ōƛǊ ŘŜƐŜǊ ŘǀƴŘǸǊƳŜƪ ƛœƛƴ ƳƻŘŜƭƛƴ ƪŀǘǎŀȅƤǎƤƴƤ ǾŜ ƪŜǎƛǒƳŜ ŘŜƐŜǊƭŜǊƛƴƛ ƪǳƭƭŀƴŀƴ ōƛǊ ƛǒƭŜǾ 

ƻƭǳǒǘǳǊǳƭǳǊΦ .ǳ ȅŜƴƛ ŘŜƐŜǊΣ ǾŜǊƛƭŜƴ ƎǀȊƭŜƳƛƴ ōƛǊ ǘǸƳǀǊ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤ ǘŜƳǎƛƭ ŜŘŜǊΦ 

 

def logit2prob(logr,x): 

  log_odds = logr.coef_ * x + logr.intercept_ 

  odds = numpy.exp(log_odds) 

  probability = odds / (1 + odds) 

  return(probability) 

 

TǒƭŜǾ !œƤƪƭŀƳŀǎƤΥ IŜǊ ōƛǊ ƎǀȊƭŜƳ ƛœƛƴ ƭƻƎ-ƻǊŀƴƭŀǊƤ ōǳƭƳŀƪ ƛœƛƴΣ ǀƴŎŜ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀƴ 

ŜƭŘŜ ŜŘƛƭŜƴŜ ōŜƴȊŜȅŜƴ ōƛǊ ŦƻǊƳǸƭ ƻƭǳǒǘǳǊǳƭƳŀƭƤŘƤǊΣ ƪŀǘǎŀȅƤ ǾŜ ƪŜǎƛǒƛƳ œƤƪŀǊƤƭƳŀƭƤŘƤǊΦ 

log_odds = logr.coef_ * x + logr.intercept_ 

 

5ŀƘŀ ǎƻƴǊŀ ƭƻƎ ƻǊŀƴƭŀǊƤƴƤ ƻǊŀƴƭŀǊŀ ŘǀƴǸǒǘǸǊƳŜƪ ƛœƛƴ ƭƻƎ ƻǊŀƴƭŀǊƤƴƤƴ ǸǎǎǸ ŀƭƤƴƤǊΦ 

odds = numpy.exp(log_odds) 



!ǊǘƤƪ ƻǊŀƴƭŀǊƤƳƤȊ ƻƭŘǳƐǳƴŀ ƎǀǊŜΣ ƻƴǳ м ŀǊǘƤ ƻǊŀƴƭŀǊŀ ōǀƭŜǊŜƪ ƻƭŀǎƤƭƤƐŀ ŘǀƴǸǒǘǸǊŜōƛƭƛǊƛȊΦ 

probability = odds / (1 + odds) 

 

 ƛƳŘƛ ƘŜǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤ ōǳƭƳŀƪ ƛœƛƴ ǀƐǊŜƴŘƛƪƭŜǊƛƳƛȊƭŜ ƛǒƭŜǾƛ ƪǳƭƭŀƴŀƭƤƳΦ 

 

mǊƴŜƪΥ ¢ǸƳ ǀǊƴŜƐƛƴ œŀƭƤǒƤǊƪŜƴ ƎǀǊǸƭƳŜǎƛΦ 

import numpy 

from sklearn import linear_model 

X = 

numpy.array([3.78, 2.44, 2.09, 0.14, 1.72, 1.65, 4.92, 4.37, 4.96, 4.52, 3.69, 5.88]).reshape(-

1,1) 

y = numpy.array([0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1]) 

logr = linear_model.LogisticRegression() 

logr.fit(X,y) 

 

def logit2prob(logr, X): 

  log_odds = logr.coef_ * X + logr.intercept_ 

  odds = numpy.exp(log_odds) 

  probability = odds / (1 + odds) 

  return(probability) 

 

print(logit2prob(logr, X)) 

 

Sonuç: 

  [[0.60749955] 

   [0.19268876] 

   [0.12775886] 

   [0.00955221] 

   [0.08038616] 

   [0.07345637] 

   [0.88362743] 

   [0.77901378] 

   [0.88924409] 

   [0.81293497] 

   [0.57719129] 

   [0.96664243]] 

    

{ƻƴǳœƭŀǊ !œƤƪƭŀƴƳŀǎƤΥ 

3,78 0,61 3,78 cm büyükƭǸƐǸƴŘŜ ōƛǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ҈смϥŘƛǊΦ 

нΣпп лΣмф нΣпп ŎƳ ōǸȅǸƪƭǸƐǸƴŘŜƪƛ ōƛǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ҈слϥǘƤǊΦ 

нΣлф лΣмо нΣлф ŎƳ ōǸȅǸƪƭǸƐǸƴŘŜƪƛ ōƛǊ ǘǸƳǀǊǸƴ ƪŀƴǎŜǊƭƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ҈моϥǘǸǊΦ 



5. {ƤƴƤŦƭŀƴŘƤǊƳŀ  
.ƛǊ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴŘŜƪƛ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤΣ ŀȅǊƤƪ ǾŜȅŀ ǎǸǊŜƪƭƛ ǀȊŜƭƭƛƪ ŘŜƐŜǊƭŜǊƛƴƛƴ ōƛǊ 

ǾŜƪǘǀǊǸƴǸ ƎƛǊŜƴ ǾŜ ǘŜƪ ōƛǊ ŀȅǊƤƪ ŘŜƐŜǊ ƻƭŀƴ ǎƤƴƤŦƤ œƤƪŀǊŀƴ ōƛǊ ǎƛǎǘŜƳŘƛǊΦ .ƛǊ ŘƛȊƛ ǀƐŜƴƛƴ ǎƤƴƤŦƤƴƤ 

ǾŜȅŀ ƪŀǘŜƎƻǊƛǎƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊ. 

{ƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤΥ 

 

5ƛƐŜǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǘŜƪƴƛƪƭŜǊƛƴŘŜƴ ōŀȊƤƭŀǊƤ ŀǒŀƐƤŘŀ ǾŜǊƛƭƳƛǒǘƛǊΥ 

¶ K-9ƴ ¸ŀƪƤƴ YƻƳǒǳ !ƭƎƻǊƛǘƳŀǎƤ όY-Nearest Neighbour Algorithm) 

¶ Lojistik Regresyon (Logistic Regression) 

¶ Destek Vektör Makineleri (Support Vector Machines) 

¶ YŀǊŀǊ !ƐŀœƭŀǊƤ (Decision Tree) 

¶ Rasgele Orman Kümeleri (Random Forests) 

¶ ¸ŀǇŀȅ {ƛƴƛǊ !ƐƭŀǊƤ ό!ǊǘƛŦƛŎŀƭ bŜǳǊŀƭ bŜǘǿƻǊƪǎύ 

¶ Naive Bayes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.1.1. YŀǊŀǊ !ƐŀœƭŀǊƤ 
 

YŀǊŀǊ ŀƐŀŎƤ ŀƭƎƻǊƛǘƳŀǎƤΣ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜ ƪŀǘŜƎƻǊƛǎƛƴŜ ƎƛǊŜǊΦ IŜƳ ǊŜƎǊŜǎȅƻƴ ƘŜƳ ŘŜ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤƭŀǊ. YŀǊŀǊ ŀƐŀŎƤΣ ƘŜǊ ȅŀǇǊŀƪ ŘǸƐǸƳǸƴ ōƛǊ ǎƤƴƤŦ 

ŜǘƛƪŜǘƛƴŜ ƪŀǊǒƤƭƤƪ ƎŜƭŘƛƐƛ ǾŜ ǀȊƴƛǘŜƭƛƪƭŜǊƛƴ ŀƐŀŎƤƴ ƛœ ŘǸƐǸƳǸƴŘŜ ǘŜƳǎƛƭ ŜŘƛƭŘƛƐƛ ǎƻǊǳƴǳ œǀȊƳŜƪ 

ƛœƛƴ ŀƐŀœ ǘŜƳǎƛƭƛƴƛ ƪǳƭƭŀƴƤǊΦ YŀǊŀǊ ŀƐŀŎƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ƘŜǊƘŀƴƎƛ ōƛǊ ōƻƻƭŜ Ŧƻƴƪǎƛȅƻƴǳƴǳ ŀȅǊƤƪ 

öznitelikler üzerinde temsil edebiliriz. YŀǊŀǊ ŀƐŀŎƤΣ ƛǎǘŀǘƛǎǘƛƪΣ ǾŜǊƛ ƳŀŘŜƴŎƛƭƛƐƛ ǾŜ ƳŀƪƛƴŜ 

ǀƐǊŜƴƳŜǎƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ǀƴƎǀǊǸƭǸ ƳƻŘŜƭƭŜƳŜ ȅŀƪƭŀǒƤƳƭŀǊƤƴŘŀƴ ōƛǊƛŘƛǊΦ  

 

YŀǊŀǊ ŀƐŀœƭŀǊƤ ƳŜǘƻǘǳΣ ǎƤƴƤŦƭŀƳŀ ƛǒƭŜƳƛŘƛǊΦ  DƛǊƛǒ ǾŜǊƛǎƛƴƛƴ ōƛǊ ƪǸƳŜƭŜƳŜ ŀƭƎƻǊƛǘƳŀǎƤ 

ȅŀǊŘƤƳƤȅƭŀ ǘŜƪǊŀǊ ǘŜƪǊŀǊ ƎǊǳǇƭŀǊŀ ōǀƭǸƴƳŜǎƛƴŜ ŘŀȅŀƴƤǊΦ DǊǳōǳƴ ǘǸƳ ŜƭŜƳŀƴƭŀǊƤ ŀȅƴƤ ǎƤƴƤŦ 

ŜǘƛƪŜǘƛƴŜ ǎŀƘƛǇ ƻƭŀƴŀ ƪŀŘŀǊ ƪǸƳŜƭŜƳŜ ƛǒƭŜƳƛ ŘŜǊƛƴƭŜƳŜǎƛƴŜ ŘŜǾŀƳ ŜŘŜǊΦ 

 

 
 

 

YŀǊŀǊ ŀƐŀœƭŀǊƤ œƻƪ ōƻȅǳǘƭǳ όǀȊŜƭƭƛƪƭƛύ ǾŜǊƛȅƛ ōŜƭƛǊƭŜƴƳƛǒ ǒŀǊǘƭŀǊŀ ōŀƐƭƤ ƻƭŀǊŀƪ  ǇŀǊœŀƭŀǊŀ ōǀƭŜǊΦ  

 

YŀǊŀǊ ŀƐŀŎƤ ǘƛǇƭŜǊƛ ƛƪƛȅŜ ŀȅǊƤƭƤǊΥ 

Å 9ƴǘǊƻǇƛȅŜ ŘŀȅŀƭƤ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƐŀœƭŀǊƤ όL5оΣ /пΦрύ  

Å wŜƎǊŜǎȅƻƴ ŀƐŀœƭŀǊƤ ό/!w¢ύΦ 

 

YŀǊŀǊ !ƐŀŎƤ !ƭƎƻǊƛǘƳŀǎƤ: 

YŀǊŀǊ ŀƐŀœƭŀǊƤ ŜƐƛǘƛŎƛƭƛ ǀƐǊŜƴƳŜ ƛœƛƴ œƻƪ ȅŀȅƎƤƴ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ !ƭƎƻǊƛǘƳŀƴƤƴ ŀŘƤƳƭŀǊƤΥ 

1) ±ŜǊƛ ȅƤƐƤƴƤƴŘŀƴ ǀƐǊŜƴƳŜ ƪǸƳŜǎƛ ƻƭǳǒǘǳǊǳƭǳǊΦ 

2) mƐǊŜƴƳŜ ƪǸƳŜǎƛƴŘŜƪƛ ǀǊƴŜƪƭŜǊƛ Ŝƴ ƛȅƛ ŀȅƤǊŀƴ ƴƛǘŜƭƛkler belirlenir. 

3) Seçilen nitelikler ƛƭŜ ŀƐŀŎƤƴ ŘǸƐǸƳleri ƻƭǳǒǘǳǊǳƭǳǊ ǾŜ herbir ŘǸƐǸƳŘŜ ŀƭǘ ŘǸƐǸƳƭŜǊ 

ǾŜȅŀ ŀƐŀŎƤƴ ȅŀǇǊŀƪƭŀǊƤƴƤ ƻƭǳǒǘǳǊǳƭǳǊΦ !ƭǘ ŘǸƐǸƳƭŜǊŜ ŀƛǘ ŀƭǘ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ǀǊƴŜƪƭŜǊƛƴƛ 

belirlenir 

4) оΦ ŀŘƤƳŘŀ ƻƭǳǒǘǳǊǳƭŀƴ her alt veri kümesi için 

ü mǊƴŜƪƭŜǊƛƴ ƘŜǇǎƛ ŀȅƴƤ ǎƤƴƤŦŀ ŀƛǘǎŜ 

ü mǊƴŜƪƭŜǊƛ ōǀƭŜŎŜƪ ƴƛǘŜƭƛƪ ƪŀƭƳŀƳƤǒǎŀ 

ü Yŀƭŀƴ ƴƛǘŜƭƛƪƭŜǊƛƴ ŘŜƐŜǊƛƴƛ ǘŀǒƤȅŀƴ ǀǊƴŜƪ ȅƻƪǎŀ ƛǒƭŜƳƛ ǎƻƴƭŀƴŘƤǊΦ 5ƛƐŜǊ 

ŘǳǊǳƳŘŀ ŀƭǘ ǾŜǊƛ ƪǸƳŜǎƛƴƛ ŀȅƤǊƳŀƪ ƛœƛƴ нΦ ŀŘƤƳŘŀƴ ŘŜǾam edilir. 

 



 
 

 

Ezber (OverfittingΥ !ǒƤǊƤ ¦ȅǳƳ): ¢ǸƳ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ȅǀƴǘŜƳƭŜǊƛƴŘŜ ǾŜǊƛƴƛƴ ŀƴŀ 

ƘŀǘƭŀǊƤƴƤƴ ƳƻŘŜƭƭŜƴƳŜǎƛ Ŝǎŀǎ ŀƭƤƴŘƤƐƤ ƛœƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƛƴŘŜ ŜȊōŜǊŘŜƴ όƻǾŜǊŦƛǘǘƛƴƎΥ ŀƐƤǊƤ 

uyumύ ƪŀœƤƴƤƭƳŀƭƤŘƤǊΦ ¢ǸƳ ƪŀǊŀǊ ŀƐŀœƭŀǊƤ ǀƴƭŜƳ ŀƭƤƴƳŀȊǎŀ ŜȊōŜǊ ȅŀǇŀǊ. .ǳ ȅǸȊŘŜƴ ŀƐŀœ 

ƻƭǳǎǘǳǊǳƭǳǊƪŜƴ ǾŜȅŀ ƻƭǳǎǘǳǊǳƭŘǳƪǘŀƴ ǎƻƴǊŀ ōǳŘŀƳŀ ȅŀǇƤƭƳŀƭƤŘƤǊΦ 

 

!Ɛŀœ .ǳŘŀƳŀΥ 

.ǳŘŀƳŀΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀȅŀ ƪŀǘƪƤǎƤ ƻƭƳŀȅŀƴ ōǀƭǸƳƭŜǊƛƴ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀƴ œƤƪŀǊƤƭƳŀǎƤ ƛǒlemidir. 

.ǳ ǎŀȅŜŘŜ ƪŀǊŀǊ ŀƐŀŎƤ ƘŜƳ ǎŀŘŜ ƘŜƳ ŘŜ ŀƴƭŀǒƤƭŀōƛƭƛǊ ƘŀƭŜ ƎŜƭƛǊΦ Tƪƛ œŜǎƛǘ budama yöntemi 

ǾŀǊŘƤǊ: Ön budama, sonradan budama. 

 

mƴ ōǳŘŀƳŀ ƛǎƭŜƳƛ ŀƐŀœ ƻƭǳǒǘǳǊǳƭǳǊƪŜƴ ȅŀǇƤƭƤǊΦ .ǀƭǸƴŜƴ ƴƛǘŜƭƛƪƭŜǊΣ ŘŜƐŜǊƭŜǊƛ ōŜƭƭƛ ōƛǊ Ŝǒik 

ŘŜƐŜǊƛƴƛƴ όƘŀǘŀ ǘƻƭŜǊŀƴǎƤƴƤƴύ ǸǎǘǸƴŘŜ ŘŜƐƛƭǎŜ ƻ ƴƻƪǘŀŘŀ ŀƐŀœ ōǀƭǸƳƭŜƳŜ ƛǒlemi durdurulur 

ǾŜ ƻ ŀƴ ŜƭŘŜ ōǳƭǳƴŀƴ ƪǸƳŜŘŜƪƛ ōŀǎƪƤƴ ǎƤƴƤŦ ŜǘƛƪŜǘƛΣ ȅŀǇǊŀƪ ƻƭŀǊŀƪ ƻƭǳǒturulur. 

 

{ƻƴǊŀŘŀƴ .ǳŘŀƳŀΥ  {ƻƴǊŀŘŀƴ ōǳŘŀƳŀ ƛǎƭŜƳƛ ŀƐŀœ ƻƭǳǎǘǳǊǳƭŘǳƪǘŀƴ ǎƻƴǊŀ ŘŜǾǊŜȅŜ ƎƛǊŜǊΦ Alt 

ŀƐŀœƭŀǊƤ ǎƛƭŜǊŜƪ ȅŀǇǊŀƪ ƻƭǳǒturma, alt ŀƐŀœƭŀǊƤ ȅǸƪǎŜƭǘƳŜΣ Řŀƭ ƪŜǎƳŜ ǒeklƛƴŘŜ ȅŀǇƤƭŀōƛƭƛǊΦ 

 

!ǒƤǊƤ ǳȅǳƳǳ ǀƴƭŜƳŜƪ ƛœƛƴ ŀƐŀŎƤ ōǸȅǸǘƳŜ ŘǳǊŘǳǊulabilir, ancak durdurma kriteri miyop olma 

ŜƐƛƭƛƳƛƴŘŜŘƛǊΦ Bǳ ƴŜŘŜƴƭŜ ǎǘŀƴŘŀǊǘ ȅŀƪƭŀǒƤƳΣ ϦŘƻƭǳϦ ōƛǊ ŀƐŀœ ƻƭǳǒǘǳǊƳŀƪ ǾŜ ŀǊŘƤƴŘŀƴ 

ōǳŘŀƳŀ ȅŀǇƳŀƪǘƤǊΦ 5ǸƐǸƳŘŜƪƛ ƴƻƪǘŀƭŀǊ ƛœƛƴ ȅŀƴƭƤǒ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ȅŀǇƳŀ ƻƭŀǎƤƭƤƐƤ ƻƭŘǳƐǳ 

Řŀ ǳƴǳǘǳƭƳŀƳŀƭƤŘƤǊΦ ¢ǸƳ ŀƐŀœ ƛœƛƴ ȅŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƻƭŀǎƤƭƤƐƤƴƤ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴΣ ǘƻǇƭŀƳ 

ƻƭŀǎƤƭƤƪ ŦƻǊƳǸƭǸƴŜ ƎǀǊŜ ȅŀǇǊŀƪ ŘǸƐǸƳ ƛœƛ Ƙŀǘŀ ƻǊŀƴƤƴƤƴ ŀƐƤǊƭƤƪƭƤ ǘƻǇƭŀƳƤ ƘŜǎŀǇƭŀƴƤǊΦ 

 

!ǒƤǊƤ ǳȅǳƳŀ ƪŀǊǒƤ ƘƛœōƛǊ ǎŀǾǳƴƳŀ ȅƻƪǘǳǊΦ AǒƤǊƤ ōǸȅǸƳǸǒ ŀƐŀœ ŜǊ ȅŀ Řŀ ƎŜœ ōǳŘŀƴŀŎŀƪǘƤǊΦ bŜ 

zaman durulŀŎŀƐƤƴŀ ƪŀǊŀǊ ǾŜǊƳŜƴƛƴ ōƛǊƪŀœ ȅƻƭǳ ǾŀǊŘƤǊΥ 

ü ¢ǸƳ ǘŜǊƳƛƴŀƭ ŘǸƐǸƳƭŜǊƛ ǎŀŦ ƻƭŀƴŀ ƪŀŘŀǊ ŘŜǾŀƳ ŜŘilir. 

ü IŜǊ ōƛǊ ǘŜǊƳƛƴŀƭ ŘǸƐǸƳǸƴŘŜƪƛ ǾŜǊƛ ǎŀȅƤǎƤ ōŜƭƛǊƭƛ ōƛǊ ŜǒƛƪǘŜƴΣ ǀǊƴŜƐƛƴ рϥǘŜƴΣ 

hatta 1'den büyük olmayana kadar devam edilir. 

ü !Ɛŀœ ȅŜǘŜǊƛƴŎŜ ōǸȅǸƪ ƻƭŘǳƐǳ ǎǸǊŜŎŜΣ ƛƭƪ ŀƐŀŎƤƴ ōƻȅǳǘǳ ƪǊƛǘƛƪ ŘŜƐƛƭŘƛǊΦ 

.ǳǊŀŘŀƪƛ ŀƴŀƘǘŀǊΣ ƛƭƪ ŀƐŀŎƤ ȅŜƴƛŘŜƴ ōǳŘŀƳŀŘŀƴ ǀƴŎŜ ȅŜǘŜǊƛƴŎŜ ōǸȅǸƪ ȅŀǇƳŀƪǘƤǊΗ 



{ƤƴƤŦƭŀƴŘƤǊƳŀ !ƐŀœƭŀǊƤΥ 

 
 

 

 

Öznitelik seçim ölçüsü: 

YŀǊŀǊ !ƐŀŎƤƴŘŀ Ŝƴ ōǸȅǸƪ ȊƻǊƭǳƪΣ ƘŜǊ ǎŜǾƛȅŜŘŜ ƪǀƪ ŘǸƐǸƳ ƛœƛƴ ǀȊƴƛǘŜƭƛƐƛƴ ǘŀƴƤƳƭŀƴƳŀǎƤŘƤǊΦ .ǳ 

ƛǒƭŜƳ ǀȊƴƛǘŜƭƛƪ ǎŜœƛƳƛ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ Tƪƛ ǇƻǇǸƭŜǊ ǀȊƴƛǘŜƭƛƪ ǎŜœƛƳ ǀƭœǸǎǸ ōǳƭǳƴƳŀƪǘŀŘƤǊ: 

1) .ƛƭƎƛ YŀȊŀƴŎƤ 

2) Dƛƴƛ TƴŘŜƪǎƛ 

 

1) .ƛƭƎƛ YŀȊŀƴŎƤ 

9ƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛƴƛ ŘŀƘŀ ƪǸœǸƪ ŀƭǘ ƪǸƳŜƭŜǊŜ ōǀƭƳŜƪ ƛœƛƴ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀ ōƛǊ ŘǸƐǸƳ 

ƪǳƭƭŀƴŘƤƐƤƳƤȊŘŀ ŜƴǘǊƻǇƛ ŘŜƐƛǒƛǊΦ .ƛƭƎƛ ƪŀȊŀƴŎƤΣ ŜƴǘǊƻǇƛŘŜƪƛ ōǳ ŘŜƐƛǒƛƳƛƴ ōƛǊ ǀƭœǸǎǸŘǸǊΦ  

¢ŀƴƤƳΥ 5ƛȅŜƭƛƳ ƪƛ { ōƛǊ ǀǊƴŜƪƭŜǊ ƪǸƳŜǎƛΣ ! ōƛǊ ƴƛǘŜƭƛƪΣ {ǾΣ {ϥƴƛƴ ! Ґ Ǿ ƛƭŜ ŀƭǘ ƪǸƳŜǎƛ ǾŜ 5ŜƐŜǊƭŜǊ 

ό!ύΣ !ϥƴƤƴ ǘǸƳ ƻƭŀǎƤ ŘŜƐŜǊƭŜǊƛƴƛƴ ƪǸƳŜǎƛŘƛǊΣ ƻ Ȋŀman 

 

 
 

 

 

 

 

 

 

 

 

 

 



Örnek: 

X = {a,a,a,b,b,b,b,b} kümesi için 

Toplam örnek: 8 

b: 5 örnekleri 

a: 3'ün örnekleri 

 
 

ὒέὫὥ ὦ ὭίὩ ς ὥ Ὠ ὶȢ 

ὒέὫς ὒέὫὥ 

 

ὦ
ρ

πȢσ
ὒέὫὥ 

 

.ƛƭƎƛ YŀȊŀƴƤƳƤƴƤ YǳƭƭŀƴŀǊŀƪ YŀǊŀǊ !ƐŀŎƤ hƭǳǒǘǳǊƳŀ 

Gereklilikler: 

¶ Yǀƪ ŘǸƐǸƳƭŜ ƛƭƛǒƪƛƭƛ ǘǸƳ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛȅƭŜ ōŀǒƭŀƴƤǊ 

¶ IŜǊ ōƛǊ ŘǸƐǸƳǸƴ ƘŀƴƎƛ ǀȊƴƛǘŜƭƛƪƭŜ ŜǘƛƪŜǘƭŜƴŜŎŜƐƛƴƛ ǎŜœƳŜƪ ƛœƛƴ ōƛƭƎƛ ƪŀȊŀƴŎƤ ƪǳƭƭŀƴƤƭƤǊΦ 

¶ bƻǘΥ IƛœōƛǊ ƪǀƪǘŜƴ ȅŀǇǊŀƐŀ ȅƻƭΣ ŀȅƴƤ ŀȅǊƤƪ ǀȊƴƛǘŜƭƛƐƛ ƛƪƛ ƪŜȊ ƛœŜǊƳŜƳŜƭƛŘƛǊ 

¶ IŜǊ ŀƭǘ ŀƐŀŎƤΣ ŀƐŀœǘŀ ƻ ȅƻƭŘŀ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀŎŀƪ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛƴƛƴ ŀƭǘ ƪǸƳŜǎƛƴŘŜ 

ȅƛƴŜƭŜƳŜƭƛ ƻƭŀǊŀƪ ƻƭǳǒǘǳǊǳlur. 

 

{ƤƴƤǊ ǾŀƪŀƭŀǊƤΥ 

¶ ¢ǸƳ ǇƻȊƛǘƛŦ ǾŜȅŀ ǘǸƳ ƴŜƎŀǘƛŦ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛ ƪŀƭƤǊǎŀΣ ƻ ŘǸƐǸƳǸ ōǳƴŀ ƎǀǊŜ άŜǾŜǘέ 

ǾŜȅŀ άƘŀȅƤǊέ ƻƭŀǊŀƪ ŜǘƛƪŜǘƭŜnr. 

¶ IƛœōƛǊ ǀȊƴƛǘŜƭƛƪ ƪŀƭƳŀȊǎŀΣ ƻ ŘǸƐǸƳŘŜ ƪŀƭŀƴ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛƴƛƴ œƻƐǳƴƭǳƪ ƻȅǳ ƛƭŜ 

etiketlenir. 

¶ mǊƴŜƪ ƪŀƭƳŀŘƤȅǎŀΣ ŜōŜǾŜȅƴƛƴ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛ œƻƐǳƴƭǳƪ ƻȅǳ ƛƭŜ ŜǘƛƪŜǘƭŜnir. 

Örnek: 

 ƛƳŘƛ ŀǒŀƐƤŘŀƪƛ ǾŜǊƛƭŜǊ ƛœƛƴ .ƛƭƎƛ ƪŀȊŀƴƤƳƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ōƛǊ YŀǊŀǊ !ƐŀŎƤ œƛȊŜƭƛƳΦ  

9ƐƛǘƛƳ ǎŜǘƛΥ о ǀȊŜƭƭƛƪ ǾŜ н ǎƤƴƤŦ 

X Y Z C 

1 1 1 I 

1 1 0 I 

0 0 1 II 

1 0 0 II 

 



.ǳǊŀŘŀ о ǀȊŜƭƭƛƪ ǾŜ н œƤƪǘƤ ǎƤƴƤŦ var. .ƛƭƎƛ ƪŀȊŀƴƤƳƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊƳŀƪΦ IŜǊ 

bir özelliƪ ŀƭƤƴǊ ve her bir özellik için bilgi ƪŀȊŀƴŎƤ ƘŜǎŀǇƭŀƴƤǊ. 

 

L5о !ƭƎƻǊƛǘƳŀǎƤ: 

Sadece kategorik veri ile œŀƭƤǎŀƴ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ IŜǊ ƛǘŜǊŀǎȅƻƴǳƴ ƛƭƪ ŀŘƤƳƤƴŘŀ ǾŜǊƛ ǀǊƴŜƪƭŜǊƛƴŜ 

ŀƛǘ ǎƤƴƤŦ ōƛƭƎƛƭŜǊƛƴƛ ǘŀǎƤȅŀƴ ǾŜƪǘǀǊǸƴ ŜƴǘǊƻǇƛǎƛ ōŜƭƛǊƭŜƴƛǊΦ 5ŀƘŀ ǎƻƴǊŀ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊƭŜǊƛƴƛƴ ǎƤƴƤŦŀ 

ōŀƐƤƳƭƤ ŜƴǘǊƻǇƛƭŜǊƛ ƘŜǎŀǇƭŀƴŀǊŀƪ ƛƭƪ ŀŘƤƳŘŀ ƘŜǎŀǇƭŀƴŀƴ ŜƴǘǊƻǇƛŘŜƴ œƤƪŀǊǘƤƭƤǊΦ .ǳ ǎŜƪƛƭde elde 

ŜŘƛƭŜƴ ŘŜƐŜǊ ƛƭƎƛƭƛ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊǸƴŜ ŀƛǘ ƪŀȊŀƴœ ŘŜƐŜǊƛŘƛǊΦ En büyük kazanca sahip özellik 

ǾŜƪǘǀǊǸ ŀƐŀŎƤƴ ƻ ƛǘŜǊŀǎȅƻƴŘŀ ōŜƭƛǊƭŜƴŜƴ ŘŀƭƭŀƴƳŀǎƤƴƤ ƎŜǊœŜƪƭŜǎǘƛǊƛǊΦ 

 

Örnek: 

н ǀȊŜƭƭƛƪ ǾŜƪǘǀǊǸ ό±м ǾŜ ±нύ ƛƭŜ { ǎƤƴƤŦ ǾŜƪǘǀǊǸƴŜ ǎŀƘƛǇ п ǀǊƴŜƪƭƛ ǾŜǊƛ ƪǸƳŜǎƛ Ǿerilmistir. ID3 

ŀƭƎƻǊƛǘƳŀǎƤ ƛƭŜ ƛƭƪ ŘŀƭƭŀƴƳŀ ƘŀƴƎƛ ǀȊŜƭƭƛƪ ǸȊŜǊƛƴŘŜ ƎŜǊœŜƪƭŜǎƛǊ Κ 

ï H(S) - H(V1,S) 

ï H(S) - H(V2,S) 

 

 
 

 
 

/пΦр !ƭƎƻǊƛǘƳŀǎƤ: 

L5о ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ƴǸƳŜǊƛƪ ǀȊŜƭƭƛƪ ƛœŜǊŜƴ ǾŜǊƛȅŜ ǳȅƎǳƭŀƴŀōƛƭŜƴ ǎŜƪƭƛŘƛǊΦ L5оΩǘŜƴ ǘŜƪ ŦŀǊƪƤ 

nümerik özelliklerin kategorƛƪ ƘŀƭŜ ƎŜǘƛǊƛƭŜōƛƭƳŜǎƛƴƛ ǎŀƐƭŀȅŀƴ ōƛǊ ŜǎƛƪƭŜƳŜ ȅǀƴǘŜƳƛƴƛ 

ƛœŜǊƳŜǎƛŘƛǊΦ ¢ŜƳŜƭ ƳŀƴǘƤƪ ƴǸƳŜǊƛƪ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊǸƴŘŜƪƛ ǘǸƳ ŘŜƐŜǊƭŜǊ ƛƪƛƭƛ ƻƭŀǊŀƪ ŜƭŜ ŀƭƤƴŀǊŀƪ 

ƻǊǘŀƭŀƳŀƭŀǊƤ Ŝǎƛƪ ƻƭŀǊŀƪ ŘŜƴŜƴƛǊΦ IŀƴƎƛ Ŝǎƛƪ ŘŜƐŜǊƛȅƭŜ ōƛƭƎƛ ƪŀȊŀƴƤƳƤ Ŝƴ ƛȅƛ ƛǎŜ ƻ ŘŜƐŜǊ ǎŜœƛƭƛǊΦ 

Seçileƴ ŜǎƛƐŜ ƎǀǊŜ ǀȊŜƭƭƛƪ ǾŜƪǘǀǊǸ ƪŀǘŜƎƻǊƛȊŜ ŜŘƛƭƛǊ ǾŜ L5о ǳȅƎǳƭŀƴƤǊΦ 

 



Örnek: 

Kredilendirmede άaǸƪŜƳƳŜƭέΣ άTȅƛέ ǾŜ άYǀǘǸέ ŘŜƐŜǊƭŜǊƛ ŀƭŀōƛƭŜƴ ōƛǊ ǀȊŜƭƭƛƐƛƳƛȊ ǾŀǊŘƤǊΦ 

¢ƻǇƭŀƳ мп ƎǀȊƭŜƳ ǾŀǊΦ .ǳƴƭŀǊŘŀƴ тϥǎƛ bƻǊƳŀƭ {ƻǊǳƳƭǳƭǳƪ ǎƤƴƤŦƤƴŀΣ тϥǎƛ ƛǎŜ ¸ǸƪǎŜƪ {ƻǊǳƳƭǳƭǳƪ 

{ƤƴƤŦƤƴŀ ŀƛǘǘƛǊΦ ¸ŀƴƛ ƪŜƴŘƛ ōŀǒƤƴŀ Ŝǒƛǘ ōƛǊ ōǀƭǸƴƳŜŘƛǊΦ 9ƴ Ǹǎǘ ǎŀǘƤǊŘŀ ǀȊŜǘƭŜǊǎŜƪΣ ƪǊŜŘƛ ƴƻǘǳ 

ǀȊŜƭƭƛƐƛ ƛœƛƴ aǸƪŜƳƳŜƭ ŘŜƐŜǊƛƴŜ ǎŀƘƛǇ п ƎǀȊƭŜƳ ƻƭŘǳƐǳƴǳ ƎǀǊŜōƛƭƛǊƛȊΦ !ȅǊƤŎŀΣ άaǸƪŜƳƳŜƭέ 

YǊŜŘƛ bƻǘǳ ƛœƛƴ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛƴ ƴŀǎƤƭ ōǀƭǸƴŘǸƐǸƴǸ ŘŜ ƎǀǊülebiliyor. Kredi notu için 

άaǸƪŜƳƳŜƭέ ŘŜƐŜǊƛ ŀƭŀƴ ƎǀȊƭŜƳƭŜǊ ƛœƛƴ bƻǊƳŀƭ {ƻǊǳƳƭǳƭǳƪ ǎƤƴƤŦƤƴŀ ŀƛǘ о ŀŘŜǘ ǾŜ ¸ǸƪǎŜƪ 

{ƻǊǳƳƭǳƭǳƪ ǎƤƴƤŦƤƴŀ ŀƛǘ ǎŀŘŜŎŜ м ŀŘŜǘ ƎǀȊƭŜƳ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ .ŜƴȊŜǊ ǒŜƪƛƭŘŜ ŘƛƐŜǊ YǊŜŘƛ bƻǘǳ 

ŘŜƐŜǊƭŜǊƛ ƛœƛƴ ŘŜ ōŜƪƭŜƴƳŜŘƛƪ ŘǳǊǳƳ ǘŀōƭƻǎǳƴŘŀƴ ōǳ ŘŜƐŜǊƭŜǊ ōǳƭunabilir. 

 

 
 

.ǳ ǀǊƴŜƪ ƛœƛƴΣ ōŜƪƭŜƴƳŜŘƛƪ ŘǳǊǳƳ ǘŀōƭƻǎǳƴǳΣ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛnƛƴ ŜƴǘǊƻǇƛǎƛƴƛ ƪŜƴŘƛ ōŀǒƤƴŀ 

hesaplamak için kullanƤƭacak ǾŜ ŀǊŘƤƴŘŀƴ ǀȊŜƭƭƛƪΣ ƪǊŜŘƛ ƴƻǘǳ ƘŀƪƪƤƴŘŀ Ŝƪ ōƛƭƎƛƭŜǊ ǾŜǊƛƭŜƴ ƘŜŘŜŦ 

ŘŜƐƛǒƪŜƴƛn entropisi hesaplanacak. Bu, "Kredi Notu"nun hedef ŘŜƐƛǒƪŜƴƛn "Yükümlülük" için 

ƴŜ ƪŀŘŀǊ Ŝƪ ōƛƭƎƛ ǎŀƐƭŀŘƤƐƤƴƤ ƘŜǎŀǇƭŀnmaǎƤƴŀ ƻƭŀƴŀƪ ǎŀƐƭŀȅŀŎŀƪΦ 

 

 
 

 

IŜŘŜŦ ŘŜƐƛǒƪŜƴƛn ŜƴǘǊƻǇƛǎƛΣ άbƻǊƳŀƭέ ǾŜ ά¸ǸƪǎŜƪέ ǎƤƴƤŦ ŜǘƛƪŜǘƛ ŀǊŀǎƤƴŘŀƪƛ Ŝǒƛǘ ōǀƭǸƴƳŜ 

ƴŜŘŜƴƛȅƭŜ ƳŀƪǎƛƳǳƳ ŘǸȊŜƴǎƛȊƭƛƪǘŜ мϥŘƛǊΦ .ƛǊ ǎƻƴǊŀƪƛ ŀŘƤƳΣ ƪǊŜŘƛ ǇǳŀƴƤ ƘŀƪƪƤƴŘŀ Ŝƪ ōƛƭƎƛ 

ǾŜǊƛƭŜƴ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴ ¸ǸƪǸƳƭǸƭǸƪϥǸƴ ŜƴǘǊƻǇƛǎƛƴƛ ƘŜǎŀǇƭŀƳŀƪǘƤǊΦ .ǳƴǳƴ ƛœƛƴ ƘŜǊ YǊŜŘƛ tǳŀƴƤ 

ŘŜƐŜǊƛ için Sorumluluk entropisi hesaplanacak ǾŜ ƘŜǊ ōƛǊ ŘŜƐŜǊŘŜ ǎƻƴǳœƭŀƴŀƴ ƎǀȊƭŜƳƭŜǊƛƴ 



ƻǊŀƴƤƴƤƴ ŀƐƤǊƭƤƪƭƤ ƻǊǘŀƭŀƳŀǎƤ ƪǳƭƭŀƴƤƭarak bunlar eklenecektirΦ bŜŘŜƴ ŀƐƤǊƭƤƪƭƤ ƻǊǘŀƭŀƳŀ 

kullanƤƭŘƤƐƤΣ ōǳƴǳ ƪŀǊŀǊ ŀƐŀœƭŀǊƤ ōŀƐƭŀƳƤƴŘŀ ǘŀǊǘƤǒƤƭŘƤƐƤƴŘŀ ŘŀƘŀ Řŀ ƴŜǘƭŜǒŜŎŜƪǘƛǊΦ 

 

 
 

 
 

Kredi Derecelendirme ǀȊŜƭƭƛƐƛ ǾŜǊƛƭŜƴ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴ için entropi elde edildiΦ !ǊǘƤƪ ōǳ 

ǀȊŜƭƭƛƐƛƴ ƴŜ ƪŀŘŀǊ ōƛƭƎƛƭŜƴŘƛǊƛŎƛ ƻƭŘǳƐǳƴǳ ƎǀǊƳŜƪ ƛœƛƴ YǊŜŘƛ bƻǘǳƴŘŀƴ ¸ǸƪǸƳƭǸƭǸƪ .ƛƭƎƛ 

YŀȊŀƴŎƤ ƘŜǎŀǇƭŀƴƳŀƭƤŘƤǊ. 

 

 



YǊŜŘƛ bƻǘǳƴǳ ōƛƭƳŜƪΣ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛȊ ƻƭŀƴ {ƻǊǳƳƭǳƭǳƪ ŜǘǊŀŦƤƴŘŀƪƛ ōŜƭƛǊǎƛȊƭƛƐƛ 

ŀȊŀƭǘƳŀƳƤȊŀ ȅŀǊŘƤƳŎƤ ƻƭŘǳΗ Tȅƛ ōƛǊ ǀȊŜƭƭƛƐƛƴ ȅŀǇƳŀǎƤ ƎŜǊŜƪŜƴ ŘŜ ōǳ ŘŜƐƛƭ ƳƛΚ IŜŘŜŦ 

ŘŜƐƛǒƪŜƴƛƳƛȊ ƘŀƪƪƤƴŘŀ ōƛȊŜ ōƛƭƎƛ ǾŜǊƛǊ ƳƛǎƛƴƛȊΚ TǒǘŜ ǘŀƳ ƻƭŀǊŀƪ ōǳΣ ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴΣ ƘŜǊ ōƛǊ 

ōǀƭǸƴƳŜŘŜ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛ ǘŀƘƳƛƴ ŜǘƳŜȅŜ ȅŀƪƭŀǒƳŀƪ ǾŜ ŀȅƴƤ ȊŀƳŀƴŘŀ ŀƐŀŎƤ ōǀƭƳŜȅƛ ƴŜ 

ȊŀƳŀƴ ŘǳǊŘǳǊŀŎŀƐƤƴƤ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ŘǸƐǸƳƭŜǊƛƴƛ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛƴ ǸȊŜǊƛƴŜ ōǀƭŜŎŜƐƛƴƛ 

ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ŜƴǘǊƻǇƛ ǾŜ ōƛƭƎƛ ƪŀȊŀƴŎƤƴƤ ƴŀǎƤƭ ǾŜ ƴŜŘŜƴ ƪǳƭƭŀƴŘƤƐƤŘƤǊΗ όŜƭōŜǘǘŜ ƳŀƪǎƛƳǳƳ 

derinlik gibi hiper parametrelere ek olarak). 

 

Gini yöntemi 

aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ƪŀǊŀǊ ŀƐŀŎƤ ŀƭƎƻǊƛǘƳŀǎƤƴŘŀ ǀǊƴŜƪƭŜǊƛ ōǀƭƳŜƴƛƴ ōƛǊœƻƪ ȅƻƭǳ ǾŀǊŘƤǊΣ 

ōǳƴƭŀǊŘŀƴ ōƛǊƛŘŜ ŜƐƛǘƛƳŘŜ DLbL ȅǀƴǘŜƳƛŘƛǊΦ 

Dƛƴƛ ȅǀƴǘŜƳƛ ŦƻǊƳǸƭǸ ƪǳƭƭŀƴƤǊΥ Dƛƴƛ Ґ м - (x/n)2 - (y/n)2 

.ǳǊŀŘŀ ƴ ǀǊƴŜƪ ǎŀȅƤǎƤΣ Ȅ ƻƭǳƳƭǳ ǎŀȅƤǎƤΣ ȅ ƻƭǳƳǎǳȊƭŀǊƤƴ ǎŀȅƤǎƤŘƤǊΦ пл ƻȅǳƴŘŀ пΩǳ ƪŀȊŀƴƤƭƳƤǒΣ 

осΩǳ ƪŀȅōŜŘƛƭƳƛǒ ƛǎŜ Dƛƴƛ ƛƴŘŜƪǎƛƴƛ ƘŜǎŀǇƭŀȅƤƴƤȊΦ 

Gini= 1-(4/40)^2-(36/40)^2=1-1/100-81/100=18/100=0.18 

¸ƻǊǳƳΥ ҈муΩƴƛƴ ōƛǊ ȅǀƴŜ ҈унΩƴƛƴ ƛǎŜ ŘƛƐŜǊ ȅǀƴŜ ƎƛŘŜŎŜƐƛƴƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

 

 

mǊƴŜƪΥ YŀǊŀǊ !ƐŀŎƤ 

.ƛǊ ƪƛǒƛȅŜ ǾŜǊƛƭŜƴ ōƛǊ ƪǊŜŘƛƴƛƴ ōƛǊ ȊŀǊŀǊƭŀ ǎƻƴǳœƭŀƴƤǇ ǎƻƴǳœƭŀƴƳŀȅŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ 

ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊŘǳƐǳƳǳȊ ōƛǊ ǀǊƴŜƐƛ ŜƭŜ ŀƭŀƭƤƳΦ ¢ǸƳ ǇƻǇǸƭŀǎȅƻƴǳƳǳȊ ол ǀǊƴŜƪǘŜƴ 

ƻƭǳǒƳŀƪǘŀŘƤǊΦ мсϥǎƤ ǎƛƭƛƴŜƴ ǎƤƴƤŦŀΣ ŘƛƐŜǊ мпϥǸ ǎƛƭƛƴƳŜȅŜƴ ǎƤƴƤŦŀ ŀƛǘǘƛǊΦ Tƪƛ ŘŜƐŜǊ ŀƭŀōƛƭŜƴ 

ά.ŀƪƛȅŜέ -Ҕ άғ рлYέ ǾŜȅŀ άҔрлYέ ǾŜ Ǹœ ŘŜƐŜǊ ŀƭŀōƛƭŜƴ άYƻƴǳǘέ -Ҕ άY9b5TέΣ άYTw![LYέ ǾŜȅŀ 

ά5TF9wέ ƻƭƳŀƪ ǸȊŜǊŜ ƛƪƛ ǀȊŜƭƭƛƐƛƳƛȊ ǾŀǊΦ 9ƴǘǊƻǇƛ ǾŜ .ƛƭƎƛ YŀȊŀƴƤƳƤ ƪŀǾǊŀƳƭŀǊƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ōƛǊ 

ƪŀǊŀǊ ŀƐŀŎƤ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ƘŀƴƎƛ ǀȊƴƛǘŜƭƛƐƛƴ ƛƭƪ ƻƭŀǊŀƪ ōǀƭǸƴŜŎŜƐƛƴŜ ǾŜ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛƴ ŘŀƘŀ 

ŦŀȊƭŀ ōƛƭƎƛ ǎŀƐƭŀŘƤƐƤƴŀ ǾŜȅŀ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛȊ ƘŀƪƪƤƴŘŀƪƛ ōŜƭƛǊǎƛȊƭƛƐƛ ƛƪƛǎƛƴŘŜƴ ŘŀƘŀ ŦŀȊƭŀ 

ŀȊŀƭǘǘƤƐƤƴŀ ƴŀǎƤƭ ƪŀǊŀǊ ǾŜǊŜŎŜƐƛƴƛ ƎǀǎǘŜǊŜŎŜƐƛƳΦ 

 



 
 

 

Özellik 1: Denge 

 

bƻƪǘŀƭŀǊΣ ǎƤƴƤŦ ƘŀƪƪƤ ƻƭŀƴ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤŘƤǊ ǾŜ ȅƤƭŘƤȊƭŀǊΣ ǎƛƭƛƴƳŜȅŜƴƭŜǊŘƛǊΦ !ƴŀ ŘǸƐǸƳǸ ǀȊƴƛǘŜƭƛƪ 

ŘŜƴƎŜǎƛƴŜ ōǀƭƳŜƪ ōƛȊŜ н ŀƭǘ ŘǸƐǸƳ ǾŜǊƛǊΦ {ƻƭ ŘǸƐǸƳΣ ǎƛƭƳŜ ǎƤƴƤŦƤƴŘŀƴ мнκмо όлΦфн ƻƭŀǎƤƭƤƪύ 

ƎǀȊƭŜƳ ƛƭŜ ǘƻǇƭŀƳ ƎǀȊƭŜƳƭŜǊƛƴ моϥǸƴǸ ǾŜ ǎƤƴƤŦƤƴ ȅŀȊƤƭƳŀȅŀƴ ǎƤƴƤŦƤƴŘŀƴ ǎŀŘŜŎŜ мκмо όлΦлу 

ƻƭŀǎƤƭƤƪύ ƎǀȊƭŜƳƛ ŀƭƤǊΦ {ŀƐ ŘǸƐǸƳΣ ǎƛƭƛƴƳŜȅŜƴ ǎƤƴƤŦǘŀƴ моκмтό лΦтс ƻƭŀǎƤƭƤƪύ ǾŜ ǎƛƭƛƴŜƴ ǎƤƴƤŦǘŀƴ 

пκмт όлΦнп ƻƭŀǎƤƭƤƪύ ƛƭŜ ǘƻǇƭŀƳ ƎǀȊƭŜƳƛƴ мтϥǎƛƴƛ ŀƭƤǊΦ 

 

 

!ƴŀ ŘǸƐǸƳǸƴ ŜƴǘǊƻǇƛǎƛƴƛ ƘŜǎŀǇƭŀȅŀƭƤƳ ǾŜ 5ŜƴƎŜ ǸȊŜǊƛƴŘŜ ōǀƭŜǊŜƪ ŀƐŀŎƤƴ ƴŜ ƪŀŘŀǊ 

ōŜƭƛǊǎƛȊƭƛƐƛ ŀȊŀƭǘŀōƛƭŜŎŜƐƛƴƛ ƎǀǊŜƭƛƳΦ 

 



 
 

 
 

 
mȊŜƭƭƛƐŜ ƎǀǊŜ ōǀƭƳŜΣ ά5ŜƴƎŜέ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛȊ ǸȊŜǊƛƴŘŜ лΦотϥƭƛƪ ōƛǊ ōƛƭƎƛ ƪŀȊŀƴƤƳƤƴŀ ȅƻƭ 

ŀœŀǊΦ !ȅƴƤ ǒŜȅƛ ƴŀǎƤƭ ƪŀǊǒƤƭŀǒǘƤǊŘƤƐƤƴƤ ƎǀǊƳŜƪ ƛœƛƴ άKonutέ ǀȊŜƭƭƛƐƛ ƛœƛƴ ȅŀǇŀƭƤƳΦ 

 

 

 

Özellik 2: Konut 



 
 

!ƐŀŎƤ wŜǎƛŘŜƴŎŜϥǘŀ ōǀƭƳŜƪ ōƛȊŜ о ŀƭǘ ŘǸƐǸƳ ǾŜǊƛǊΦ {ƻƭ ŀƭǘ ŘǸƐǸƳΣ ǎƛƭƛƴŜƴ ǎƤƴƤŦǘŀƴ тκу όл.88 

ƻƭŀǎƤƭƤƪύ ƎǀȊƭŜƳ ƛƭŜ ǘƻǇƭŀƳ ƎǀȊƭŜƳƭŜǊƛƴ уϥƛƴƛ ǾŜ ǎƛƭƛƴƳŜȅŜƴ ǎƤƴƤŦǘŀƴ ǎŀŘŜŎŜ мκу όлΦмн ƻƭŀǎƤƭƤƪύ 

ƎǀȊƭŜƳ ŀƭƤǊΦ hǊǘŀ ŀƭǘ ŘǸƐǸƳƭŜǊΣ ǎƛƭƛƴŜƴ ǎƤƴƤŦǘŀƴ пκмл όлΣп ƻƭŀǎƤƭƤƪύ ǾŜ ǎƛƭƛƴƳŜȅŜƴ ǎƤƴƤŦǘŀƴ 

сκмлόлΣс ƻƭŀǎƤƭƤƪύ ƎǀȊƭŜƳ ƛƭŜ ǘƻǇƭŀƳ ƎǀȊƭŜƳƭŜǊƛƴ млϥǳƴǳ ŀƭƤǊΦ {ŀƐ ŀƭǘ ŘǸƐǸƳΣ ǎƛƭƳŜ ǎƤƴƤŦƤƴŘŀƴ 

рκмн ό лΦпн ƻƭŀǎƤƭƤƪύ ƎǀȊƭŜƳ ǾŜ ǎƛƭƛƴƳŜȅŜƴ ǎƤƴƤŦǘŀƴ тκмн ό лΦруύ ƎǀȊƭŜƳ ƛƭŜ ǘƻǇƭŀƳ ƎǀȊƭŜƳƭŜǊƛƴ 

мнϥǎƛƴƛ ŀƭƤǊΦ !ƴŀ ŘǸƐǸƳǸƴ ŜƴǘǊƻǇƛǎƛƴƛ ȊŀǘŜƴ ōƛƭƛȅƻǊǳȊΦ άYƻƴǳǘέǘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ ōƛƭƎƛ ƪŀȊŀƴŎƤƴƤ 

hesaplamak için bölmeden sonraki entrƻǇƛȅƛ ƘŜǎŀǇƭŀƳŀƳƤȊ ȅŜǘŜǊƭƛŘƛǊΦ 

 

 
 



 
 

Denge ǀȊŜƭƭƛƐƛƴŘŜƴ ƎŜƭŜƴ ōƛƭƎƛ ƪŀȊŀƴƤƳƤΣ Konut'tan elde edilen bilgiden neredeyse 3 kat daha 

ŦŀȊƭŀΗ DŜǊƛ ŘǀƴǸǇ ƎǊŀŦƛƪƭŜǊŜ ōƛǊ ƎǀȊ ŀǘŀǊǎŀƴƤȊΣ DengeϥŘŜ ōǀƭǸƴŜƴ ŀƭǘ ŘǸƐǸƳƭŜǊƛƴΣ ¸ŜǊƭŜǒƛƳ 

ŘǸƐǸƳƭŜǊƛƴŘŜƴ ŘŀƘŀ ǎŀŦ ƎǀǊǸƴŘǸƐǸƴǸ görebilirsiniz. Bununla birlikte, ikamet için en soldaki 

ŘǸƐǸƳ ŘŜ œƻƪ ǎŀŦǘƤǊΣ ŀƴŎŀƪ ŀƐƤǊƭƤƪƭƤ ƻǊǘŀƭŀƳŀƭŀǊƤƴ ŘŜǾǊŜȅŜ ƎƛǊŘƛƐƛ ȅŜǊ ōǳǊŀǎƤŘƤǊΦ .ǳ ŘǸƐǸƳ œƻƪ 

ǎŀŦ ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴΣ ǘƻǇƭŀƳ ƎǀȊƭŜƳƭŜǊƛƴ Ŝƴ ŀȊ ƳƛƪǘŀǊƤƴŀ ǎŀƘƛǇǘƛǊ ǾŜ ōƛǊ ǎƻƴǳœΣ ¸ƤƐƤƴŘŀƪƛ 

bölmeden toplam ŜƴǘǊƻǇƛȅƛ ƘŜǎŀǇƭŀŘƤƐƤƳƤȊŘŀ ǎŀŦƭƤƐƤƴƤƴ ƪǸœǸƪ ōƛǊ ƪƤǎƳƤƴŀ ƪŀǘƪƤŘŀ ōǳƭǳƴǳǊΦ 

.ǳ ǀƴŜƳƭƛŘƛǊ œǸƴƪǸ ōƛǊ ǀȊŜƭƭƛƐƛƴ ƎŜƴŜƭ ōƛƭƎƛ ƎǸŎǸƴǸ ŀǊƤȅƻǊǳȊ ǾŜ ǎƻƴǳœƭŀǊƤƳƤȊƤƴ ōƛǊ ǀȊŜƭƭƛƪǘŜƪƛ 

ƴŀŘƛǊ ōƛǊ ŘŜƐŜǊ ǘŀǊŀŦƤƴŘŀƴ œŀǊǇƤǘƤƭƳŀǎƤƴƤ ƛǎǘŜƳƛȅƻǊǳȊΦ 

 

YŜƴŘƛ ōŀǒƤƴŀ .ŀƭŀƴŎŜ ǀȊŜƭƭƛƐƛΣ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛȊ ƘŀƪƪƤƴŘŀ Yƻƴǳǘǘŀƴ ŘŀƘŀ ŦŀȊƭŀ ōƛƭƎƛ ǎŀƐƭŀǊΦ 

IŜŘŜŦ ŘŜƐƛǒƪŜƴƛƳƛȊŘŜ ŘŀƘŀ ŦŀȊƭŀ ŘǸȊŜƴǎƛȊƭƛƐƛ ŀȊŀƭǘƤǊΦ .ƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ŀƭƎƻǊƛǘƳŀǎƤΣ .ŀƭŀƴŎŜ 

ƪǳƭƭŀƴŀǊŀƪ ǾŜǊƛƭŜǊƛƳƛȊŘŜ ƛƭƪ ōǀƭƳŜȅƛ ȅŀǇƳŀƪ ƛœƛƴ ōǳ ǎƻƴǳŎǳ ƪǳƭƭŀƴƤǊΦ .ǳƴŘŀƴ ǎƻƴǊŀΣ ƪŀǊŀǊ 

ŀƐŀŎƤ ŀƭƎƻǊƛǘƳŀǎƤΣ ōƛǊ ǎƻƴǊŀƪƛ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛ ōǀƭŜŎŜƐƛƴŜ ƪŀǊŀǊ ǾŜǊƳŜƪ ƛœƛƴ ƘŜǊ ōǀƭƳŜŘŜ ōǳ 

ǎǸǊŜŎƛ ƪǳƭƭŀƴŀŎŀƪǘƤǊΦ DŜǊœŜƪ ŘǸƴȅŀ ǎŜƴŀǊȅƻǎǳƴŘŀΣ ƛƪƛŘŜƴ ŦŀȊƭŀ ǀȊŜƭƭƛƪ ƛƭŜ ƛƭƪ ōǀƭƳŜ Ŝƴ 

ōƛƭƎƛƭŜƴŘƛǊƛŎƛ ǀȊŜƭƭƛƪ ǸȊŜǊƛƴŘŜ ȅŀǇƤƭƤǊ ǾŜ ŘŀƘŀ ǎƻƴǊŀ ƘŜǊ ōǀƭƳŜŘŜΣ ƘŜǊ ōƛǊ Ŝƪ ǀȊŜƭƭƛƪ ƛœƛƴ ōƛlgi 

ƪŀȊŀƴŎƤƴƤƴ ȅŜƴƛŘŜƴ ƘŜǎŀǇƭŀƴƳŀǎƤ ƎŜǊŜƪƛǊΣ œǸƴƪǸ ƘŜǊ ōƛǊƛƴŘŜƴ ŜƭŘŜ ŜŘƛƭŜƴ ōƛƭƎƛ ƪŀȊŀƴŎƤ ƛƭŜ 

ŀȅƴƤ ƻƭƳŀȊΦ ǀȊŜƭƭƛƪ ƪŜƴŘƛ ōŀǒƤƴŀΦ 9ƴǘǊƻǇƛ ǾŜ ōƛƭƎƛ ƪŀȊŀƴŎƤΣ ǎƻƴǳœƭŀǊƤ ŘŜƐƛǒǘƛǊŜŎŜƪ ōƛǊ ǾŜȅŀ ŘŀƘŀ 

ŦŀȊƭŀ ōǀƭƳŜ ȅŀǇƤƭŘƤƪǘŀƴ ǎƻƴǊŀ ƘŜǎŀǇƭŀƴƳŀƭƤŘƤǊΦ .ƛǊ ƪŀǊŀǊ ŀƐŀŎƤΣ ǀƴŎŜŘŜƴ ǘŀƴƤƳƭŀƴƳƤǒ ōƛǊ 

ŘŜǊƛƴƭƛƐŜ ǳƭŀǒŀƴŀ ȅŀ Řŀ ƘƛœōƛǊ Ŝƪ ōǀƭǸƴƳŜΣ ƎŜƴŜƭƭƛƪƭŜ ƘƛǇŜǊ ǇŀǊŀƳŜǘǊŜ ƻƭŀǊŀƪ Řŀ 

ōŜƭƛǊƭŜƴŜōƛƭŜƴ ōŜƭƛǊƭƛ ōƛǊ ŜǒƛƐƛƴ ǀǘŜǎƛƴŘŜ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ ōƛƭƎƛ ƪŀȊŀƴƤƳƤƴŀ ƴŜŘŜƴ ƻƭŀƴŀ ƪŀŘŀǊ 

ŘŜǊƛƴƭŜǒǘƛƪœŜ ǾŜ ŘŜǊƛƴƭŜǒǘƛƪœŜ ōǳ ƛǒƭŜƳƛ ǘŜƪǊŀǊƭŀǊΗ 

 

 

 

 

 

 



Example: Decision Tree - Classification 

 

 

 
     

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤΣ ōƛǊ ƪǀƪ ŘǸƐǸƳŘŜƴ ȅǳƪŀǊƤŘŀƴ ŀǒŀƐƤȅŀ ƻƭǳǒǘǳǊǳƭǳǊ ǾŜ ǾŜǊƛƭŜǊƛ ōŜƴȊŜǊ ŘŜƐŜǊƭŜǊŜ 

ǎŀƘƛǇ όƘƻƳƻƧŜƴύ ǀǊƴŜƪƭŜǊ ƛœŜǊŜƴ ŀƭǘ ƪǸƳŜƭŜǊŜ ŀȅƤǊƳŀȅƤ ƛœŜǊƛǊΦ L5о ŀƭƎƻǊƛǘƳŀǎƤΣ ōƛǊ ǀǊƴŜƐƛƴ 

ƘƻƳƻƧŜƴƭƛƐƛƴƛ ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ ŜƴǘǊƻǇƛȅƛ ƪǳƭƭŀƴƤǊΦ mǊƴŜƪ ǘŀƳŀƳŜƴ ƘƻƳƻƧŜƴ όhƭƳŀ ƻƭŀǎƤƭƤƐƤ м 

ƛǎŜ ƻƭƳƳŀ ƻƭŀǎƤƭƤƐƤ ǎƤŦƤǊŘƤǊΦ ¢ǸƳ ƻƭŀǎƤƪƭŀǊ ǘƻǇƭŀƳƤ ōƛǊŜ Ŝǒƛǘ ƻƭƳŀƪ ȊƻǊǳƴŘŀŘƤǊύ ise entropi 

ǎƤŦƤǊŘƤǊ ǾŜ ǀǊƴŜƪ Ŝǒƛǘ ƻƭŀǊŀƪ ōǀƭǸƴƳǸǒǎŜ ŜƴǘǊƻǇƛǎƛ ōƛǊŘƛǊΦ 

   

    

 
y=Log2(x)=Log10(x)/0.3 

 

Log10(2)=0.3, Log10(3)=0.477, Log10(5)=0.7, Log10(7)=0.845 

 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ŀǒŀƐƤŘŀƪƛ Ǝƛōƛ ǎƤƪƭƤƪ ǘŀōƭƻƭŀǊƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ƛƪƛ ǘǸǊ ŜƴǘǊƻǇƛ 

ƘŜǎŀǇƭŀƳŀƳƤȊ ƎŜǊŜƪƛǊΥ 

   



a) .ƛǊ ǀȊŜƭƭƛƐƛƴ ǎƤƪƭƤƪ ǘŀōƭƻǎǳƴǳ ƪǳƭƭŀƴŀƴ ŜƴǘǊƻǇƛΥ   

 
 

   5/14=0.36 

  9/14=0.64 

b) Tƪƛ ǀȊŜƭƭƛƐƛƴ ǎƤƪƭƤƪ ǘŀōƭƻǎǳƴǳ ƪǳƭƭŀƴŀƴ ŜƴǘǊƻǇƛΥ   

 
 

Information Gain   

.ƛƭƎƛ ƪŀȊŀƴŎƤΣ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛ ōƛǊ ǀȊƴƛǘŜƭƛƐŜ ōǀƭǸƴŘǸƪǘŜƴ ǎƻƴǊŀ ŜƴǘǊƻǇƛŘŜƪƛ ŀȊŀƭƳŀȅŀ ŘŀȅŀƴƤǊΦ 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊƳŀƪΣ Ŝƴ ȅǸƪǎŜƪ ōƛƭƎƛ ƪŀȊŀƴŎƤƴƤ όȅŀƴƛ Ŝƴ ƘƻƳƻƧŜƴ ŘŀƭƭŀǊƤύ ŘǀƴŘǸǊŜƴ 

ǀȊƴƛǘŜƭƛƐƛ ōǳƭƳŀƪƭŀ ƛƭƎƛƭƛŘƛǊΦ 

 

 

 

 



!ŘƤƳ мΥ IŜŘŜŦƛƴ ŜƴǘǊƻǇƛǎƛƴƛ ƘŜǎŀǇƭŀƴƤǊ.   

 
!ŘƤƳ нΥ ±ŜǊƛ ƪǸƳŜǎƛ ŘŀƘŀ ǎƻƴǊŀ ŦŀǊƪƭƤ ƴƛǘŜƭƛƪƭŜǊŜ ōǀƭǸƴǸǊΦ IŜǊ Řŀƭ ƛœƛƴ ŜƴǘǊƻǇƛ ƘŜǎŀǇƭŀƴƤǊΦ 

5ŀƘŀ ǎƻƴǊŀΣ ōǀƭƳŜ ƛœƛƴ ǘƻǇƭŀƳ ŜƴǘǊƻǇƛ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ƻǊŀƴǘƤƭƤ ƻƭŀǊŀƪ ŜƪƭŜƴƛǊΦ hǊǘŀȅŀ œƤƪŀƴ 

ŜƴǘǊƻǇƛΣ ōǀƭǸƴƳŜŘŜƴ ǀƴŎŜƪƛ ŜƴǘǊƻǇƛŘŜƴ œƤƪŀǊƤƭƤǊΦ {ƻƴǳœΣ .ƛƭƎƛ YŀȊŀƴƤƳƤ ǾŜȅŀ ŜƴǘǊƻǇƛŘŜƪƛ 

ŀȊŀƭƳŀŘƤǊΦ 

   

 
 

 
 

!ŘƤƳ оΥ YŀǊŀǊ ŘǸƐǸƳǸ ƻƭŀǊŀƪ Ŝƴ ōǸȅǸƪ ōƛƭƎƛ ƪŀȊŀƴŎƤƴŀ ǎŀƘƛǇ ǀȊƴƛǘŜƭƛk seçilir, veri seti 

ŘŀƭƭŀǊƤƴŀ ōǀƭǸƴür ǾŜ ŀȅƴƤ ƛǒƭŜƳƛ ƘŜǊ ŘŀƭŘŀ ǘŜƪǊarlaƴƤǊ.  

 



 
 

Step 4a: 9ƴǘǊƻǇƛǎƛ л ƻƭŀƴ ōƛǊ ŘŀƭΣ ōƛǊ ȅŀǇǊŀƪ ŘǸƐǸƳŘǸǊΦ 

   

 
 

!ŘƤƳ пōΥ 9ƴǘǊƻǇƛǎƛ лϥŘŀƴ ōǸȅǸƪ ƻƭŀƴ ōƛǊ ŘŀƭƤƴ ŘŀƘŀ ŦŀȊƭŀ ōǀƭǸƴƳŜǎƛ ƎŜǊŜƪƛǊΦ   

 
 



!ŘƤƳ рΥ L5о ŀƭƎƻǊƛǘƳŀǎƤΣ ǘǸƳ ǾŜǊƛƭŜǊ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀƴŀ ƪŀŘŀǊ ȅŀǇǊŀƪ ƻƭƳŀȅŀƴ ŘŀƭƭŀǊŘŀ 

özyinelemeli ƻƭŀǊŀƪ œŀƭƤǒǘƤǊƤƭƤǊΦ 

 

 

YŀǊŀǊ !ƐŀŎƤƴŘŀƴ YŀǊŀǊ YǳǊŀƭƭŀǊƤƴŀ 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤΣ ƪǀƪ ŘǸƐǸƳŘŜƴ ȅŀǇǊŀƪ ŘǸƐǸƳƭŜǊŜ ǘŜƪ ǘŜƪ ŜǒƭŜƴŜǊŜƪ ƪƻƭŀȅŎŀ ōƛǊ ŘƛȊƛ ƪǳǊŀƭŀ 

ŘǀƴǸǒǘǸǊǸƭŜōƛƭƛǊΦ  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Uygulama: 

 

 
 

YŀǊŀǊ !ƐŀŎƤ ōƛǊ !ƪƤǒ  ŜƳŀǎƤŘƤǊ ǾŜ ǀƴŎŜƪƛ ŘŜƴŜȅƛƳƭŜǊŜ ŘŀȅŀƭƤ ƪŀǊŀǊƭŀǊ ǾŜǊƳŜƴƛȊŜ ȅŀǊŘƤƳŎƤ 

olabilir. 

 

mǊƴŜƪǘŜΣ ōƛǊ ƪƛǒƛ ōƛǊ ƪƻƳŜŘƛ ǒƻǾǳƴŀ ƎƛŘƛǇ ƎƛǘƳŜȅŜŎŜƐƛƴŜ ƪŀǊŀǊ ǾŜǊƳŜȅŜ œŀƭƤǒŀŎŀƪǘƤǊΦ 

bŜȅǎŜ ƪƛ ǀǊƴŜƪ ƪƛǒƛƳƛȊ ƪŀǎŀōŀŘŀ ƘŜǊ ƪƻƳŜŘƛ ǒƻǾǳ ƻƭŘǳƐǳƴŘŀ ƪŀȅƤǘ ƻƭƳǳǒ ǾŜ ƪƻƳŜŘȅŜƴ 

ƘŀƪƪƤƴŘŀ ōŀȊƤ ōƛƭƎƛƭŜǊƛ ƪŀȅŘŜǘƳƛǒΣ ƎƛŘƛǇ ƎƛǘƳŜŘƛƐƛƴƛ ŘŜ ƪŀȅŘŜǘƳƛǒǘƛǊΦ 

 

 

 



Age Experience Rank Nationality Go 

36 10 9 UK NO 

42 12 4 USA NO 

23 4 6 N NO 

52 4 4 USA NO 

43 21 8 USA YES 

44 14 5 UK NO 

66 3 7 N YES 

35 14 9 UK YES 

52 13 7 N YES 

35 5 9 N YES 

24 3 5 USA NO 

18 3 7 UK YES 

45 9 9 UK YES 

 

 

 ƛƳŘƛΣ ōǳ ǾŜǊƛ ǎŜǘƛƴŜ ŘŀȅŀƴŀǊŀƪ tȅǘƘƻƴΣ ƘŜǊƘŀƴƎƛ ōƛǊ ȅŜƴƛ ǒƻǾǳƴ ƪŀǘƤƭƳŀȅŀ ŘŜƐŜǊ ƻƭǳǇ 

ƻƭƳŀŘƤƐƤƴŀ ƪŀǊŀǊ ǾŜǊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƪ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊŀōƛƭƛǊΦ 

 
bŀǎƤƭ œŀƭƤǒƤǊΚ 

Tƭƪ ǀƴŎŜ ƛƘǘƛȅŀŎƤƴƤȊ ƻƭŀƴ ƳƻŘǸƭƭŜǊƛ ƛœŜ ŀƪǘŀǊƤƭƤǊ ǾŜ ǾŜǊƛ ǎŜǘƛ pandalarla okunur. 

 

mǊƴŜƪΥ ±ŜǊƛ ǎŜǘƛƴƛ ƻƪǳƴǳǊ ǾŜ ȅŀȊŘƤǊƤƭƤǊΦ 

 

import pandas 

from sklearn import tree 

import pydotplus 

from sklearn.tree import DecisionTreeClassifier 

import matplotlib.pyplot as plt 

import matplotlib.image as pltimg 

df = pandas.read_csv("shows.csv") 

print(df) 

 

 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ǘǸƳ ǾŜǊƛƭŜǊƛƴ ǎŀȅƤǎŀƭ ƻƭƳŀǎƤ ƎŜǊŜƪƛǊΦ 

{ŀȅƤǎŀƭ ƻƭƳŀȅŀƴ ϥaƛƭƭƛȅŜǘϥ ǾŜ ϥDƛǘϥ ǎǸǘǳƴƭŀǊƤƴƤ ǎŀȅƤǎŀƭ ŘŜƐŜǊƭŜǊŜ ŘǀƴǸǒǘǸǊǸƭƳŜǎƛ ƎŜǊŜƪƛȅƻǊΦ 

tŀƴŘŀƭŀǊΣ ŘŜƐŜǊƭŜǊƛƴ ƴŀǎƤƭ ŘǀƴǸǒǘǸǊǸƭŜŎŜƐƛ ƘŀƪƪƤƴŘŀ ōƛƭƎƛ ƛœŜǊŜƴ ōƛǊ ǎǀȊlük alan bir map() 

yöntemine sahiptir. 

 

{'UK': 0, 'USA': 1, 'N': 2} 

5ŜƐŜǊƭŜǊƛ ŘǀƴǸǒǘǸǊƳŜƪ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΥ ϥ¦Yϥ ǘƻ лΣ ϥ¦{!ϥ ǘƻ мΣ ŀƴŘ ϥbϥ ǘƻ нΦ 



mǊƴŜƪΥ YŀǊŜƪǘŜǊ ŘŜƐŜǊƭŜǊƛƴƛƴ ǎŀȅƤǎŀƭ ŘŜƐŜǊƭŜǊŜ ŘŜƐƛǒǘƛǊƛƭƳŜǎƛΦ 

 

d = {'UK': 0, 'USA': 1, 'N': 2} 

df['Nationality'] = df['Nationality'].map(d) 

d = {'YES': 1, 'NO': 0} 

df['Go'] = df['Go'].map(d) 

print(df) 

 

!ǊŘƤƴŘŀƴΣ ǀȊŜƭƭƛƪ ǎǸǘǳƴƭŀǊƤƴƤ ƘŜŘŜŦ ǎǸǘǳƴŘŀƴ ŀȅƤǊƳŀƳƤȊ ƎŜǊŜƪƛǊΦ 

mȊŜƭƭƛƪ ǎǸǘǳƴƭŀǊƤΣ ǘŀƘƳƛƴ ŜǘƳŜȅŜ œŀƭƤǒǘƤƐƤƳƤȊ ǎǸǘǳƴƭŀǊŘƤǊ ǾŜ ƘŜŘŜŦ ǎǸǘǳƴΣ ǘŀƘƳƛƴ ŜǘƳŜȅŜ 

œŀƭƤǒǘƤƐƤƳƤȊ ŘŜƐŜǊƭŜǊƛƴ ōǳƭǳƴŘǳƐǳ ǎǸǘǳƴŘǳǊΦ 

 

mǊƴŜƪΥ ·Σ ǀȊŜƭƭƛƪ ǎǸǘǳƴƭŀǊƤŘƤǊΣ ȅ ƘŜŘŜŦ ǎǸǘǳƴŘǳǊΦ 

 

features = ['Age', 'Experience', 'Rank', 'Nationality'] 

X = df[features] 

y = df['Go'] 

print(X) 

print(y) 

 

!ǊǘƤƪ ƎŜǊœŜƪ ƪŀǊŀǊ ŀƐŀŎƤƴƤ ƻƭǳǒǘǳǊŀōƛƭƛǊΣ ƻƴǳ ŀȅǊƤƴǘƤƭŀǊƤƳƤȊŀ ǎƤƐŘƤǊŀbilir ve bilgisayara bir .png 

ŘƻǎȅŀǎƤ ƪŀȅŘŜŘŜōƛƭƛǊƛȊΦ 

 

mǊƴŜƪΥ .ƛǊ YŀǊŀǊ !ƐŀŎƤ ƻƭǳǒǘǳǊǳƭƳŀǎƤΣ ōƛǊ ǊŜǎƛƳ ƻƭŀǊŀƪ ƪŀȅŘŜŘƛƭƳŜǎƛ ǾŜ ǊŜǎƳƛƴ ƎǀǎǘŜǊƛƭƳŜǎƛΦ 

 

dtree = DecisionTreeClassifier() 

dtree = dtree.fit(X, y) 

data = tree.export_graphviz(dtree, out_file=None, feature_names=features) 

graph = pydotplus.graph_from_dot_data(data) 

graph.write_png('mydecisiontree.png') 

img=pltimg.imread('mydecisiontree.png') 

imgplot = plt.imshow(img) 

plt.show() 

 

 

 

 

 

 

 



 
{ƻƴǳœ !œƤƪƭŀƳŀǎƤΥ 

YŀǊŀǊ ŀƐŀŎƤΣ ōƛǊ ƪƻƳŜŘȅŜƴƛ ƎǀǊƳŜƪ ƛǎǘŜȅƛǇ istememe ihtimalinizi hesaplamak için önceki 

ƪŀǊŀǊƭŀǊƤƴƤȊƤ ƪǳƭƭŀƴƤǊΦ YŀǊŀǊ ŀƐŀŎƤƴƤƴ ŦŀǊƪƭƤ ȅǀƴƭŜǊƛƴƛ ƻƪǳȅŀƭƤƳΥ 

 
 

Rank: 

wŀƴƪ ғҐ сΦрΣ ǊŀƴƪƤ сΦр ǾŜȅŀ ŘŀƘŀ ŘǸǒǸƪ ƻƭŀƴ ƘŜǊ ƪƻƳŜŘȅŜƴƛƴ ¢ǊǳŜ ƻƪǳƴǳ όǎƻƭŘŀύ ƛȊƭŜȅŜŎŜƐƛ 

ǾŜ ƎŜǊƛ ƪŀƭŀƴƤƴƤƴ CŀƭǎŜ ƻƪǳ όǎŀƐŘŀύ ƛȊƭŜȅŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

Ǝƛƴƛ Ґ лΦпфтΣ ōǀƭƳŜƴƛƴ ƪŀƭƛǘŜǎƛƴƛ ƛŦŀŘŜ ŜŘŜǊ ǾŜ ƘŜǊ ȊŀƳŀƴ лΦл ƛƭŜ лΦр ŀǊŀǎƤƴŘŀ ōƛǊ ǎŀȅƤŘƤǊΤ 

ōǳǊŀŘŀ лΦлΣ ǘǸƳ ǀǊƴŜƪƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ ǾŜ лΣрΣ ōǀƭƳŜƴƛƴ ǘŀƳ ƻƭŀǊŀƪ 

ƻǊǘŀŘŀ ȅŀǇƤƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

Samples(numuneler) = 13, kŀǊŀǊŘŀ ōǳ ƴƻƪǘŀŘŀ мо ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΣ ōǳ ƛƭƪ 

ŀŘƤƳ ƻƭŘǳƐǳ ƛœƛƴ ƘŜǇǎƛ ōǳ ƪŀŘŀǊΦ 

±ŀƭǳŜόŘŜƐŜǊ ύҐ ώсΣ тϐ ōǳ мо ƪƻƳŜŘȅŜƴŘŜƴ сϥǎƤƴƤƴ ϦI!¸LwϦ ǾŜ тϥǎƛƴƛƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ 

ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 



Gini: 

mǊƴŜƪƭŜǊƛ ōǀƭƳŜƴƛƴ ōƛǊœƻƪ ȅƻƭǳ ǾŀǊŘƤǊΣ ōǳ ŜƐƛǘƛƳŘŜ DLbL ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴƤȅƻǊǳȊΦ 

Dƛƴƛ ȅǀƴǘŜƳƛ ǒǳ ŦƻǊƳǸƭǸ ƪǳƭƭŀƴƤǊΥ 

Gini = 1 - (x/n)2 - (y/n)2 

 

.ǳǊŀŘŀ ȄΣ ƻƭǳƳƭǳ ȅŀƴƤǘƭŀǊƤƴ όϦDhϦύ ǎŀȅƤǎƤŘƤǊΣ ƴ ǀǊƴŜƪ ǎŀȅƤǎƤŘƤǊ ǾŜ ȅΣ ōƛȊŜ ōǳ ƘŜǎŀǇƭŀƳŀȅƤ ǾŜǊŜƴ 

ƻƭǳƳǎǳȊ ȅŀƴƤǘƭŀǊƤƴ όϦI!¸LwϦύ ǎŀȅƤǎƤŘƤǊΦ 

 

1 - (7 / 13)2 - (6 / 13)2 = 0.497 

 

 
.ƛǊ ǎƻƴǊŀƪƛ ŀŘƤƳ ƛƪƛ ƪǳǘǳ ƛœŜǊƛǊΣ ōƛǊ ƪǳǘǳ ϥwŀƴƪϥ сΦр ǾŜȅŀ ŘŀƘŀ ŘǸǒǸƪ ƻƭŀƴ ƪƻƳŜŘȅŜƴƭŜǊ ƛœƛƴ ǾŜ 

ōƛǊ ƪǳǘǳ ƎŜǊƛ ƪŀƭŀƴƤȅƭŀ ōƛǊƭƛƪǘŜΦ 

 

True - 5 durumunda Komedyen Burada Bitiyor. 

Ǝƛƴƛ Ґ лΦлΣ ǘǸƳ ƴǳƳǳƴŜƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

numuneler = 5, ōǳ ōǊŀƴǒǘŀ р ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όр ƪƻƳŜŘȅŜƴΣ wǸǘōŜǎƛ сΦр ǾŜȅŀ 

ŘŀƘŀ ŘǸǒǸƪύΦ 

ŘŜƐŜǊ Ґ ώрΣ лϐΣ рϥƛƴ ϦI!¸LwϦ ǾŜ лϥƤƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

¸ŀƴƭƤǒ - 8 durumunda Komedyen Devam Ediyor: 

 

Uyruk: 

¦ȅǊǳƪ ғҐ лΣрΣ ǳȅǊǳƪ ŘŜƐŜǊƛ лΣрϥǘŜƴ ŀȊ ƻƭŀƴ ƪƻƳŜŘȅŜƴƭŜǊƛƴ ǎƻƭŘŀƪƛ ƻƪǳ όȅŀƴƛ .ƛǊƭŜǒƛƪ 

YǊŀƭƭƤƪϥǘŀƴ ƘŜǊƪŜǎΣ ύ ƛȊƭŜȅŜŎŜƐƛ ǾŜ ƎŜǊƛ ƪŀƭŀƴƭŀǊƤƴ ǎŀƐŘŀƪƛ ƻƪǳ ƛȊƭŜȅŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

Ǝƛƴƛ Ґ лΦнмфΣ ƴǳƳǳƴŜƭŜǊƛƴ ȅŀƪƭŀǒƤƪ ҈ннϥǎƛƴƛƴ ōƛǊ ȅǀƴŜ ƎƛŘŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ уΣ ōǳ ōǊŀƴǒǘŀ у ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όу ƪƻƳŜŘȅŜƴΣ wǸǘōŜǎƛ сΦрϥǘŜƴ 

yüksek). 

ŘŜƐŜǊ Ґ ώмΣ тϐΣ ōǳ у ƪƻƳŜŘȅŜƴŘŜƴ мϥƛƴƛƴ ϦI!¸LwϦ ǾŜ тϥǎƛƴƛƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

 



 
 

True - 4 durumunda Komedyen Devam. 

 

¸ŀǒΥ 

¸ŀǒ ғҐ орΦрΣ орΣр ǾŜȅŀ ŘŀƘŀ ƪǸœǸƪ ȅŀǒǘŀƪƛ ƪƻƳŜŘȅŜƴƭŜǊƛƴ ǎƻƭŘŀƪƛ ƻƪǳΣ ƎŜǊƛ ƪŀƭŀƴƭŀǊƤƴ Řŀ 

ǎŀƐŘŀƪƛ ƻƪǳ ƛȊƭŜȅŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ  

Ǝƛƴƛ Ґ лΦотрΣ ƴǳƳǳƴŜƭŜǊƛƴ ȅŀƪƭŀǒƤƪ ҈отΣрϥƛƴƛƴ ōƛǊ ȅǀƴŜ ƎƛŘŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ пΣ ōǳ ŘŀƭŘŀ п ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όTƴƎƛƭǘŜǊŜϥŘŜƴ п ƪƻƳŜŘȅŜƴύΦ 

ŘŜƐŜǊ Ґ ώмΣ оϐΣ ōǳ п ƪƻƳŜŘȅŜƴŘŜƴ мϥƛƴƛƴ ϦI!¸LwϦ ǾŜ оϥǸƴǸƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

False - 4 Komedyen durumu Burada Bitiriyor. 

Ǝƛƴƛ Ґ лΦлΣ ǘǸƳ ƴǳƳǳƴŜƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ пΣ ōǳ ōǊŀƴǒǘŀ п ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όTƴƎƛƭǘŜǊŜϥŘŜƴ ƻƭƳŀȅŀƴ п 

komedyen). 

ŘŜƐŜǊ Ґ ώлΣ пϐΣ ōǳ п ƪƻƳŜŘȅŜƴŘŜƴ лϥƤƴ ϦI!¸LwϦ ǾŜ пϥǸƴǸƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

 
True - 2 durumunda Komedyen Burada Bitiyor. 

Ǝƛƴƛ Ґ лΦлΣ ǘǸƳ ƴǳƳǳƴŜƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ нΣ ōǳ ōǊŀƴǒǘŀ н ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όн ƪƻƳŜŘȅŜƴ орΦр ȅŀǒƤƴŘŀ 

veya daha genç). 

ŘŜƐŜǊ Ґ ώлΣ нϐΣ ōǳ н ƪƻƳŜŘȅŜƴŘŜƴ лϥƤƴ ϦI!¸LwϦ ŀƭŀŎŀƐƤ ǾŜ нϥƴƛƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ 

gelir. 

¸ŀƴƭƤǒ - 2 durumunda Komedyen Devam: 



Deneyim: 

5ŜƴŜȅƛƳ ғҐ фΦрΣ фΣр ȅƤƭ ǾŜȅŀ ŘŀƘŀ ŀȊ ŘŜƴŜȅƛƳŜ ǎŀƘƛǇ ƪƻƳŜŘȅŜƴƭŜǊƛƴ ǎƻƭŘŀƪƛ ƻƪǳΣ ƎŜǊƛ 

ƪŀƭŀƴƭŀǊƤƴ ƛǎŜ ǎŀƐŘŀƪƛ ƻƪǳ ƛȊƭŜȅŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

Ǝƛƴƛ Ґ лΣрΣ ƴǳƳǳƴŜƭŜǊƛƴ ҈рлϥǎƛƴƛƴ ōƛǊ ȅǀƴŜ ƎƛŘŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ нΣ ōǳ ōǊŀƴǒǘŀ н ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όн орΣр ȅŀǒƤƴŘŀƴ ōǸȅǸƪ 

komedyen). 

ŘŜƐŜǊ Ґ ώмΣ мϐΣ ōǳ н ƪƻƳŜŘȅŜƴŘŜƴ мϥƛƴƛƴ ϦI!¸LwϦ ǾŜ мϥƛƴƛƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

 

 
True - 1 durumunda Komedyen Burada Bitiyor. 

Ǝƛƴƛ Ґ лΦлΣ ǘǸƳ ƴǳƳǳƴŜƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

numuneler = мΣ ōǳ ōǊŀƴǒǘŀ м ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όм ƪƻƳŜŘȅŜƴ фΣр ȅƤƭ ǾŜȅŀ ŘŀƘŀ 

az deneyime sahip). 

ŘŜƐŜǊ Ґ ώлΣ мϐΣ лϥƤƴ ϦI!¸LwϦ ŀƭŀŎŀƐƤ ǾŜ мϥƛƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

¸ŀƴƭƤǒ - 1 Komedyen Burada Bitiyor: 

Ǝƛƴƛ Ґ лΦлΣ ǘǸƳ ƴǳƳǳƴŜƭŜǊƛƴ ŀȅƴƤ ǎƻƴǳŎǳ ŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

ƴǳƳǳƴŜƭŜǊ Ґ мΣ ōǳ ōǊŀƴǒǘŀ м ƪƻƳŜŘȅŜƴ ƪŀƭŘƤƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊ όм ƪƻƳŜŘȅŜƴ фΣр ȅƤƭŘŀƴ ŦŀȊƭŀ 

deneyime sahip). 

ŘŜƐŜǊ Ґ ώмΣ лϐΣ мϥƛƴ ϦI!¸LwϦ ŀƭŀŎŀƐƤ ǾŜ лϥƤƴ Ϧ59±!aϦ ŀƭŀŎŀƐƤ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

¢ŀƘƳƛƴ 5ŜƐŜǊƭŜǊƛΥ 

¸Ŝƴƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ YŀǊŀǊ !ƐŀŎƤƴƤ ƪǳƭƭŀƴŀōƛƭƛǊƛȊΦ  

mǊƴŜƪΥ пл ȅŀǒƤƴŘŀΣ мл ȅƤƭƭƤƪ ŘŜƴŜȅƛƳŜ ǎŀƘƛǇ ǾŜ ƪƻƳŜŘƛ ǎƤǊŀƭŀƳŀǎƤ т ƻƭŀƴ ōƛǊ !ƳŜǊƛƪŀƭƤ 

ƪƻƳŜŘȅŜƴƛƴ ƻȅƴŀŘƤƐƤ ōƛǊ ƎǀǎǘŜǊƛȅŜ ƎƛǘƳŜƭƛ ƳƛȅƛƳΚ 

mǊƴŜƪΥ ¸Ŝƴƛ ŘŜƐŜǊƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ǘŀƘƳƛƴόύ ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴƤƴΦ 

print(dtree.predict([[40, 10, 7, 1]])) 

mǊƴŜƪΥ YƻƳŜŘƛ ǎƤǊŀƭŀƳŀǎƤ с ƻƭǎŀȅŘƤ ŎŜǾŀǇ ƴŜ ƻƭǳǊŘǳΚ 

print(dtree.predict([[40, 10, 6, 1]])) 

 

CŀǊƪƭƤ {ƻƴǳœƭŀǊ 

YŀǊŀǊ !ƐŀŎƤϥƴƤ ŀȅƴƤ ǾŜǊƛƭŜǊƭŜ ōŜǎƭŜǎŜƴƛȊ ōƛƭŜ ȅŜǘŜǊƛƴŎŜ œŀƭƤǒǘƤǊƤǊǎŀƴƤȊ ǎƛȊŜ ŦŀǊƪƭƤ ǎƻƴǳœƭŀǊ 

ǾŜǊŘƛƐƛƴƛ ƎǀǊŜŎŜƪǎƛƴƛȊΦ 

Bunun nedeni, KŀǊŀǊ !ƐŀŎƤϥƴƤƴ ōƛȊŜ ҈млл ƪŜǎƛƴ ōƛǊ ŎŜǾŀǇ ǾŜǊƳŜƳŜǎƛŘƛǊΦ .ƛǊ ǎƻƴǳŎǳƴ 

ƻƭŀǎƤƭƤƐƤƴŀ ŘŀȅŀƴƤǊ ǾŜ ŎŜǾŀǇ ŘŜƐƛǒŜŎŜƪǘƛǊΦ 



5.1.2. Önyükleme Toplama (Torbalama - Bagging) 
YŀǊŀǊ !ƐŀœƭŀǊƤ Ǝƛōƛ ȅǀƴǘŜƳƭŜǊΣ ȅŜƴƛ ǾŜǊƛƭŜǊ ǸȊŜǊƛƴŘŜ ȅŀƴƭƤǒ ǘŀƘƳƛƴƭŜǊŜ ȅƻƭ ŀœŀōƛƭŜŎŜƪ ǒŜƪƛƭŘŜΣ 

ŜƐƛǘƛƳ ǎŜǘƛne fazla uymaya meyilli olabilir. 

 

.ƻƻǘǎǘǊŀǇ !ƎƎǊŜƎŀǘƛƻƴ όǘƻǊōŀƭŀƳŀύΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜȅŀ ǊŜƎǊŜǎȅƻƴ ǎƻǊǳƴƭŀǊƤ ƛœƛƴ ŦŀȊƭŀ 

ǳȅŘǳǊƳŀȅƤ œǀȊƳŜȅŜ œŀƭƤǒŀƴ ōƛǊ ōƛǊƭŜǒǘƛǊƳŜ ȅǀƴǘŜƳƛŘƛǊΦ ¢ƻǊōŀƭŀƳŀΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ ŘƻƐǊǳƭǳƐǳƴǳ ǾŜ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ƛȅƛƭŜǒǘƛǊƳŜȅƛ ŀƳŀœƭŀǊΦ .ǳƴǳΣ ƻǊƛƧƛƴŀƭ ōƛǊ ǾŜǊƛ 

ƪǸƳŜǎƛƴƛƴ ǊŀǎǘƎŜƭŜ ŀƭǘ ƪǸƳŜƭŜǊƛƴƛ ŘŜƐƛǒǘƛǊƳŜ ƛƭŜ ŀƭŀǊŀƪ ȅŀǇŀǊ ǾŜ ƘŜǊ ŀƭǘ ƪǸƳŜȅŜ ōƛǊ 

ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ όǎƤƴƤŦƭŀƴŘƤǊƳŀ ƛœƛƴύ ǾŜȅŀ ƎŜǊƛƭŜǘƛŎƛ όƎŜǊƛƭŜƳŜ ƛœƛƴύ ǳȅŀǊΦ IŜǊ ŀƭǘ ƪǸƳŜ ƛœƛƴ 

ǘŀƘƳƛƴƭŜǊ ŘŀƘŀ ǎƻƴǊŀ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƛœƛƴ œƻƐǳƴƭǳƪ ƻȅǳ ǾŜȅŀ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƻǊǘŀƭŀƳŀ ŀƭƳŀ 

ȅƻƭǳȅƭŀ ǘƻǇƭŀƴƤǊΣ ōǳ Řŀ ǘŀƘƳƛƴ ŘƻƐǊǳƭǳƐǳƴǳ ŀǊǘƤǊƤǊΦ 

 

.ƛǊ ¢ŜƳŜƭ {ƤƴƤŦƭŀƴŘƤǊƤŎƤȅƤ 5ŜƐŜǊƭŜƴŘƛǊƳŜƪΥ 

¢ƻǊōŀƭŀƳŀƴƤƴ ƳƻŘŜƭ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ƴŀǎƤƭ ƛȅƛƭŜǒǘƛǊŜōƛƭŜŎŜƐƛƴƛ ƎǀǊƳŜƪ ƛœƛƴΣ ǘŜƳŜƭ 

ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƴƤƴ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜ ƴŀǎƤƭ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊŘƛƐƛƴƛ ŘŜƐŜǊƭŜƴŘƛǊŜǊŜƪ ōŀǒƭŀƳŀƭƤȅƤȊΦ 

YŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ ƴŜ ƻƭŘǳƐǳƴǳ ōƛƭƳƛȅƻǊǎŀƴƤȊΣ ƛƭŜǊƭŜƳŜŘŜƴ ǀƴŎŜ ƪŀǊŀǊ ŀƐŀœƭŀǊƤ ŘŜǊǎƛƴƛ ƎǀȊŘŜƴ 

ƎŜœƛǊƛƴΣ œǸƴƪǸ ǘƻǊōŀƭŀƳŀ ƪŀǾǊŀƳƤƴ ōƛǊ ŘŜǾŀƳƤŘƤǊΦ 

{ƪƭŜŀǊƴϥƛƴ ǒŀǊŀǇ ǾŜǊƛ ǎŜǘƛƴŘŜ ōǳƭǳƴŀƴ ŦŀǊƪƭƤ ǒŀǊŀǇ ǎƤƴƤŦƭŀǊƤƴƤ ǘŀƴƤƳƭŀƳŀȅŀ œŀƭƤǒŀŎŀƐƤȊΦ 

DŜǊŜƪƭƛ ƳƻŘǸƭƭŜǊƛ ƛœŜ ŀƪǘŀǊŀǊŀƪ ōŀǒƭŀȅŀƭƤƳΦ 

 

from sklearn import datasets 

from sklearn.model_selection import train_test_split 

from sklearn.metrics import accuracy_score 

from sklearn.tree import DecisionTreeClassifier 

 

5ŀƘŀ ǎƻƴǊŀ ǾŜǊƛƭŜǊƛ ȅǸƪƭŜƳŜƳƛȊ ǾŜ · όƎƛǊƛǒ ǀȊŜƭƭƛƪƭŜǊƛύ ǾŜ ȅ όƘŜŘŜŦύ ƛœƛƴŘŜ ǎŀƪƭŀƳŀƳƤȊ 

ƎŜǊŜƪƛȅƻǊΦ ŀǎψŦǊŀƳŜ ǇŀǊŀƳŜǘǊŜǎƛ ¢ǊǳŜ ƻƭŀǊŀƪ ŀȅŀǊƭŀƴƤǊΣ ōǀȅƭŜŎŜ ǾŜǊƛƭŜǊƛ ȅǸƪƭŜǊƪŜƴ ǀȊŜƭƭƛƪ 

ŀŘƭŀǊƤƴƤ ƪŀȅōŜǘƳŜȅƛȊΦ όлΦноϥǘŜƴ Ŝǎƪƛ ǎƪƭŜŀǊƴ ǎǸǊǸƳǸΣ ŘŜǎǘŜƪƭŜƴƳŜŘƛƐƛ ƛœƛƴ ŀǎψframe 

ŀǊƎǸƳŀƴƤƴƤ ŀǘƭŀƳŀƭƤŘƤǊύ 

data = datasets.load_wine(as_frame = True) 

 

X = data.data 

y = data.target 

 

aƻŘŜƭƛƳƛȊƛ ƎǀǊǸƴƳŜȅŜƴ ǾŜǊƛƭŜǊ ǸȊŜǊƛƴŘŜ ŘƻƐǊǳ ōƛǊ ǒŜƪƛƭŘŜ ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ ƛœƛƴ · ǾŜ ȅϥȅƛ ǘǊŜƴ 

ǾŜ ǘŜǎǘ ǎŜǘƭŜǊƛƴŜ ŀȅƤǊƳŀƳƤȊ ƎŜǊŜƪƛȅƻǊΦ ±ŜǊƛƭŜǊƛ ōǀƭƳŜ ƘŀƪƪƤƴŘŀ ōƛƭƎƛ ƛœƛƴΣ 9ƐƛǘƛƳκ¢Ŝǎǘ ŘŜǊǎƛƴŜ 

ōŀƪƤƴΦ 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 22) 

 

IŀȊƤǊƭŀƴŀƴ ǾŜǊƛƭŜǊƛƳƛȊƭŜ ŀǊǘƤƪ ōƛǊ ǘŜƳŜƭ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤȅƤ ǎƻƳǳǘƭŀǒǘƤǊŀōƛƭƛǊ ǾŜ ƻƴǳ ŜƐƛǘƛƳ 

ǾŜǊƛƭŜǊƛƴŜ ǎƤƐŘƤǊŀōƛƭƛǊƛȊΦ 



dtree = DecisionTreeClassifier(random_state = 22) 

dtree.fit(X_train,y_train) 

DecisionTreeClassifier(random_state=22) 

 

!ǊǘƤƪ ƎǀǊǸƴƳŜȅŜƴ ǘŜǎǘ ǎŜǘƛƴƛƴ ǒŀǊŀǇ ǎƤƴƤŦƤƴƤ ǘŀƘƳƛƴ ŜŘŜōƛƭƛǊ ǾŜ ƳƻŘŜƭ ǇŜǊŦƻǊƳŀƴǎƤƴƤ 

ŘŜƐŜǊƭŜƴŘƛǊŜōƛƭƛǊƛȊΦ 

y_pred = dtree.predict(X_test) 

 

print("Train data accuracy:",accuracy_score(y_true = y_train, y_pred = 

dtree.predict(X_train))) 

print("Test data accuracy:",accuracy_score(y_true = y_test, y_pred = y_pred)) 

 

Sonuç: 

Train data accuracy: 1.0 

Test data accuracy: 0.8222222222222222 

 

YƻŘ mǊƴŜƐƛ:  

DŜǊŜƪƭƛ ǾŜǊƛƭŜǊ ƛœŜ ŀƪǘŀǊƤƭƤǊ ǾŜ ǘŜƳŜƭ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ ǇŜǊŦƻǊƳŀƴǎƤ ŘŜƐŜǊƭŜƴŘƛǊƛƭƛǊΦ 

from sklearn import datasets 

from sklearn.model_selection import train_test_split 

from sklearn.metrics import accuracy_score 

from sklearn.tree import DecisionTreeClassifier 

 

data = datasets.load_wine(as_frame = True) 

X = data.data 

y = data.target 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 22) 

 

dtree = DecisionTreeClassifier(random_state = 22) 

dtree.fit(X_train,y_train) 

y_pred = dtree.predict(X_test) 

 

print("Train data accuracy:",accuracy_score(y_true = y_train, y_pred = 

dtree.predict(X_train))) 

print("Test data accuracy:",accuracy_score(y_true = y_test, y_pred = y_pred)) 

 

 

¢ŜƳŜƭ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤΣ ƎŜœŜǊƭƛ ǇŀǊŀƳŜǘǊŜƭŜǊƭŜ ǘŜǎǘ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜ ҈фм ŘƻƐǊǳƭǳƪ ŜƭŘŜ ŜŘŜǊŜƪ 

veri kümesinde oldukça iyi performans gösterir (random_state parametre kümeniz yoksa 

ŦŀǊƪƭƤ ǎƻƴǳœƭŀǊ ƻƭǳǒŀōƛƭƛǊύΦ 



!ǊǘƤƪ ǘŜǎǘ ǾŜǊƛ ƪǸƳŜǎƛ ƛœƛƴ ǘŜƳŜƭ ōƛǊ ŘƻƐǊǳƭǳƐŀ ǎŀƘƛǇ ƻƭŘǳƐǳƳuza göre, Torbalama 

{ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴƤƴ ǘŜƪ ōƛǊ YŀǊŀǊ !ƐŀŎƤ {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴƤ ƴŀǎƤƭ ƎŜǊœŜƪƭŜǒǘƛǊŘƛƐƛƴƛ ƎǀǊŜōƛƭƛǊƛȊΦ 

 

¢ƻǊōŀƭŀƳŀ {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤ hƭǳǒǘǳǊƳŀ 

¢ƻǊōŀƭŀƳŀ ƛœƛƴ ƴψŜǎǘƛƳŀǘƻǊǎ ǇŀǊŀƳŜǘǊŜǎƛƴƛ ŀȅŀǊƭŀƳŀƳƤȊ ƎŜǊŜƪƛȅƻǊΣ ōǳΣ ƳƻŘŜƭƛƳƛȊƛƴ ōƛǊ 

ŀǊŀȅŀ ǘƻǇƭŀȅŀŎŀƐƤ ǘŜƳŜƭ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƭŀǊƤƴ ǎŀȅƤǎƤŘƤǊΦ 

.ǳ ǀǊƴŜƪ ǾŜǊƛ ƪǸƳŜǎƛ ƛœƛƴ ǘŀƘƳƛƴ ŜŘƛŎƛƭŜǊƛƴ ǎŀȅƤǎƤ ƴƛǎǇŜǘŜƴ ŘǸǒǸƪǘǸǊΣ ƎŜƴŜƭƭƛƪƭŜ œƻƪ ŘŀƘŀ 

ōǸȅǸƪ ŀǊŀƭƤƪƭŀǊƤƴ ƪŜǒŦŜŘƛƭŘƛƐƛ ŘǳǊǳƳŘǳǊΦ IƛǇŜǊǇŀǊŀƳŜǘǊŜ ŀȅŀǊƤ ƎŜƴŜƭƭƛƪƭŜ ōƛǊ grid ŀǊŀƳŀǎƤ ƛƭŜ 

ȅŀǇƤƭƤǊΣ ŀƴŎŀƪ ǒƛƳŘƛƭƛƪ ǘŀƘƳƛƴŎƛ ǎŀȅƤǎƤ ƛœƛƴ ǎŜœƛƭƳƛǒ ōƛǊ ŘƛȊƛ ŘŜƐŜǊ ƪǳƭƭŀƴŀŎŀƐƤȊΦ 

DŜǊŜƪƭƛ ƳƻŘŜƭƛ ƛƳǇƻǊǘ ŜŘŜǊŜƪ ōŀǒƭƤȅƻǊǳȊΦ 

from sklearn.ensemble import BaggingClassifier 

 

 ƛƳŘƛΣ ƘŜǊ ǘƻǇƭǳƭǳƪǘŀ ƪǳƭƭŀƴƳŀƪ ƛǎǘŜŘƛƐƛƳƛȊ ǘŀƘƳƛƴŎƛ ǎŀȅƤǎƤƴƤ ǘŜƳǎƛƭ ŜŘŜƴ ōƛǊ ŘŜƐŜǊƭŜǊ ŀǊŀƭƤƐƤ 

ƻƭǳǒǘǳǊŀƭƤƳΦ 

estimator_range = [2,4,6,8,10,12,14,16] 

 

¢ƻǊōŀƭŀƳŀ {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴƤƴ ŦŀǊƪƭƤ ƴψŜǎǘƛƳŀǘƻǊǎ ŘŜƐŜǊƭŜǊƛȅƭŜ ƴŀǎƤƭ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊŘƛƐƛƴƛ 

ƎǀǊƳŜƪ ƛœƛƴΣ ŘŜƐŜǊ ŀǊŀƭƤƐƤ ǸȊŜǊƛƴŘŜ ȅƛƴŜƭŜƳŜ ȅŀǇƳŀƴƤƴ ǾŜ ƘŜǊ ǘƻǇƭǳƭǳƪǘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ 

ǎƻƴǳœƭŀǊƤ ǎŀƪƭŀƳŀƴƤƴ ōƛǊ ȅƻƭǳƴŀ ƛƘǘƛȅŀŎƤƳƤȊ Ǿŀr. Bunu yapmak için, daha sonraki 

ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƭŜǊ ƛœƛƴ ƳƻŘŜƭƭŜǊƛ ǾŜ ǇǳŀƴƭŀǊƤ ŀȅǊƤ ƭƛǎǘŜƭŜǊŘŜ ǎŀƪƭŀȅŀƴ ōƛǊ ŦƻǊ ŘǀƴƎǸǎǸ 

ƻƭǳǒǘǳǊŀŎŀƐƤȊΦ 

bƻǘΥ .ŀƎƎƛƴƎ/ƭŀǎǎƛŦƛŜǊϥŘŀƪƛ ǘŜƳŜƭ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ ƛœƛƴ ǾŀǊǎŀȅƤƭŀƴ ǇŀǊŀƳŜǘǊŜ 

5ƛŎƛǎƛƻƴ¢ǊŜŜ/ƭŀǎǎƛŦƛŜǊϥŘƤǊΣ ōǳ ƴŜŘŜƴƭŜ ǘƻǊōŀƭŀƳŀ ƳƻŘŜƭƛƴƛ ōŀǒƭŀǘƤǊƪŜƴ ōǳƴǳ ŀȅŀǊƭŀƳŀƳƤȊ 

gerekmez. 

 

models = [] 

scores = [] 

 

for n_estimators in estimator_range: 

    # Create bagging classifier 

    clf = BaggingClassifier(n_estimators = n_estimators, random_state = 22) 

    # Fit the model 

    clf.fit(X_train, y_train) 

    # Append the model and score to their respective list 

    models.append(clf) 

    scores.append(accuracy_score(y_true = y_test, y_pred = clf.predict(X_test))) 

 

 

5ŜǇƻƭŀƴŀƴ ƳƻŘŜƭƭŜǊ ǾŜ ǇǳŀƴƭŀǊƭŀ ŀǊǘƤƪ ƳƻŘŜƭ ǇŜǊŦƻǊƳŀƴǎƤƴŘŀƪƛ ƎŜƭƛǒƳŜȅƛ ƎǀǊǎŜƭƭŜǒǘƛǊŜōƛƭƛǊƛȊΦ 

import matplotlib.pyplot as plt 

 



# Generate the plot of scores against number of estimators 

plt.figure(figsize=(9,6)) 

plt.plot(estimator_range, scores) 

 

# Adjust labels and font (to make visable) 

plt.xlabel("n_estimators", fontsize = 18) 

plt.ylabel("score", fontsize = 18) 

plt.tick_params(labelsize = 16) 

 

# Visualize plot 

 

 
 

YƻŘ ǀǊƴŜƐƛΥ 

DŜǊŜƪƭƛ ǾŜǊƛƭŜǊƛ ƛœŜ ŀƪǘŀǊƤƴ ǾŜ .ŀƎƎƛƴƎ/ƭŀǎǎƛŦƛŜǊ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ŘŜƐŜǊƭŜƴŘƛǊƛƴΦ 

 

import matplotlib.pyplot as plt 

from sklearn import datasets 

from sklearn.model_selection import train_test_split 

from sklearn.metrics import accuracy_score 

from sklearn.ensemble import BaggingClassifier 

 

data = datasets.load_wine(as_frame = True) 

 

X = data.data 

y = data.target 

 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 22) 

 



estimator_range = [2,4,6,8,10,12,14,16] 

 

models = [] 

scores = [] 

 

for n_estimators in estimator_range: 

 

    # Create bagging classifier 

    clf = BaggingClassifier(n_estimators = n_estimators, random_state = 22) 

 

    # Fit the model 

    clf.fit(X_train, y_train) 

 

    # Append the model and score to their respective list 

    models.append(clf) 

    scores.append(accuracy_score(y_true = y_test, y_pred = clf.predict(X_test))) 

 

# Generate the plot of scores against number of estimators 

plt.figure(figsize=(9,6)) 

plt.plot(estimator_range, scores) 

 

# Adjust labels and font (to make visable) 

plt.xlabel("n_estimators", fontsize = 18) 

plt.ylabel("score", fontsize = 18) 

plt.tick_params(labelsize = 16) 

 

# Visualize plot 

plt.show() 

 
{ƻƴǳœƭŀǊƤƴ !œƤƪƭŀƴƳŀǎƤΥ 

¢ŀƘƳƛƴŎƛ ǎŀȅƤǎƤ ƛœƛƴ ŦŀǊƪƭƤ ŘŜƐŜǊƭŜǊƛ ȅƛƴŜƭŜȅŜǊŜƪ ƳƻŘŜƭ ǇŜǊŦƻǊƳŀƴǎƤƴŘŀ ҈унΣнϥŘŜƴ ҈фрΣрϥŜ ōƛǊ 

ŀǊǘƤǒ ƎǀǊŜōƛƭƛǊƛȊΦ мп ǘŀƘƳƛƴŎƛŘŜƴ ǎƻƴǊŀ ŘƻƐǊǳƭǳƪ ŘǸǒƳŜȅŜ ōŀǒƭŀǊΣ ȅƛƴŜ ŦŀǊƪƭƤ ōƛǊ 



rastgele_durum (random_state)  ayarlaǊǎŀƴƤȊΣ ƎǀǊŘǸƐǸƴǸȊ ŘŜƐŜǊƭŜǊ ŘŜƐƛǒŜŎŜƪǘƛǊΦ .ǳ 

ƴŜŘŜƴƭŜΣ ƛǎǘƛƪǊŀǊƭƤ ǎƻƴǳœƭŀǊ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ œŀǇǊŀȊ ŘƻƐǊǳƭŀƳŀ ƪǳƭƭŀƴƳŀƪ Ŝƴ ƛȅƛ ǳȅƎǳƭŀƳŀŘƤǊΦ 

.ǳ ŘǳǊǳƳŘŀΣ ǒŀǊŀōƤƴ ǘǸǊǸƴǸ ōŜƭƛǊƭŜƳŜȅŜ ƎŜƭƛƴŎŜ ŘƻƐǊǳƭǳƪǘŀ ҈моΣоϥƭǸƪ ōƛǊ ŀǊǘƤǒ ƎǀǊǸȅƻǊǳȊΦ 

 

.ŀǒƪŀ .ƛǊ 5ŜƐŜǊƭŜƴŘƛǊƳŜ  Ŝƪƭƛ: 

mƴȅǸƪƭŜƳŜΣ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƭŀǊ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ǊŀǎǘƎŜƭŜ ƎǀȊƭŜƳ ŀƭǘ ƪǸƳŜƭŜǊƛƴƛ ǎŜœǘƛƐƛƴŘŜƴΣ 

ǎŜœƛƳ ǎǸǊŜŎƛƴŘŜ ŘƤǒŀǊƤŘŀ ōƤǊŀƪƤƭŀƴ ƎǀȊƭŜƳƭŜǊ ǾŀǊŘƤǊΦ .ǳ ϦǘƻǊōŀŘŀƴ œƤƪƳƤǒϦ ƎǀȊƭŜƳƭŜǊΣ ŘŀƘŀ 

ǎƻƴǊŀΣ ōƛǊ ǘŜǎǘ ǎŜǘƛƴŜ ōŜƴȊŜǊ ǒŜƪƛƭŘŜ ƳƻŘŜƭƛ ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ ¢ƻǊōŀ ŘƤǒƤ 

ǘŀƘƳƛƴƛƴ ƛƪƛƭƛ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛƴŘŜƪƛ ƘŀǘŀȅƤ ƻƭŘǳƐǳƴŘŀƴ ŦŀȊƭŀ ǘŀƘƳƛƴ ŜŘŜōƛƭŜŎŜƐƛƴƛ 

ǾŜ ȅŀƭƴƤȊŎŀ ŘƛƐŜǊ ǀƭœǸƳƭŜǊŜ ǘŀƳŀƳƭŀȅƤŎƤ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƳŀǎƤ ƎŜǊŜƪǘƛƐƛƴƛ ǳƴǳǘƳŀȅƤƴΦ 

{ƻƴ ŀƭƤǒǘƤǊƳŀŘŀ мн ǘŀƘƳƛƴŎƛƴƛƴ Ŝƴ ȅǸƪǎŜƪ ŘƻƐǊǳƭǳƐǳ ǾŜǊŘƛƐƛƴƛ ƎǀǊŘük, bu yüzden modelimizi 

ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ōǳƴǳ ƪǳƭƭŀƴŀŎŀƐƤȊΦ .ǳ ǎŜŦŜǊΣ œŀƴǘŀ ŘƤǒƤ ǇǳŀƴƤ ƻƭŀƴ ƳƻŘŜƭƛ ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ 

ƛœƛƴ ƻƻōψǎŎƻǊŜ ǇŀǊŀƳŜǘǊŜǎƛƴƛ ǘǊǳŜ ƻƭŀǊŀƪ ŀȅŀǊƭƤȅƻǊǳȊΦ 

 

YƻŘ ǀǊƴŜƐƛΥ 

¢ƻǊōŀ ŘƤǒƤ ƳŜǘǊƛƐŜ ǎŀƘƛǇ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊǳƭǳǊΦ 

from sklearn import datasets 

from sklearn.model_selection import train_test_split 

from sklearn.ensemble import BaggingClassifier 

 

data = datasets.load_wine(as_frame = True) 

 

X = data.data 

y = data.target 

 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 22) 

 

oob_model = BaggingClassifier(n_estimators = 12, oob_score = True,random_state = 22) 

 

oob_model.fit(X_train, y_train) 

 

print(oob_model.oob_score_) 

 

hh.ϥŘŜ ƪǳƭƭŀƴƤƭŀƴ ǀǊƴŜƪƭŜǊ ǾŜ ǘŜǎǘ ǎŜǘƛ ŦŀǊƪƭƤ ƻƭŘǳƐǳ ǾŜ ǾŜǊƛ ǎŜǘƛ ƴƛǎǇŜǘŜƴ ƪǸœǸƪ ƻƭŘǳƐǳ ƛçin 

ŘƻƐǊǳƭǳƪǘŀ ōƛǊ ŦŀǊƪ ǾŀǊŘƤǊΦ ¢ŀƳŀƳŜƴ ŀȅƴƤ ƻƭƳŀƭŀǊƤ ƴŀŘƛǊŘƛǊΣ ȅƛƴŜ hh.Σ ƘŀǘŀȅƤ ǘŀƘƳƛƴ ŜǘƳŜƪ 

ƛœƛƴ ƘƤȊƭƤ ŀǊŀœƭŀǊ ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΣ ŀƴŎŀƪ ǘŜƪ ŘŜƐŜǊƭŜƴŘƛǊƳŜ ƳŜǘǊƛƐƛ ŘŜƐƛƭŘƛǊΦ 

 

 

Out-of-bag error (OOB): 

¢ƻǊōŀŘŀƴ œƤƪƳŀ ǘŀƘƳƛƴƛ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭŀƴ ǘƻǊōŀ ŘƤǒƤ ƘŀǘŀΣ ǊŀǎǘƎŜƭŜ ƻǊƳŀƴƭŀǊƤƴΣ ŀǊǘƤǊƤƭƳƤǒ 

ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ ǾŜ ǀƴȅǸƪƭŜƳŜ ǘƻǇƭŀƳŀȅƤ ƪǳƭƭŀƴŀƴ ŘƛƐŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƭŜǊƛƴƛƴ 



ǘŀƘƳƛƴ ƘŀǘŀǎƤƴƤ ǀƭœƳŜ ȅǀƴǘŜƳƛŘƛǊΦ ¢ƻǊōŀƭŀƳŀΣ ƳƻŘŜƭƛƴ ǀƐǊŜƴŜŎŜƐƛ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛ 

ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ŀƭǘ ǀǊƴŜƪƭŜƳŜȅƛ ŘŜƐƛǒǘƛǊƳŜ ƛƭŜ ƪǳƭƭŀƴƤǊΦ 

 

¢ƻǊōŀƭŀƳŀ {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴŘŀƴ YŀǊŀǊ !ƐŀœƭŀǊƤ hƭǳǒǘǳǊƳŀΥ 

YŀǊŀǊ !ƐŀŎƤ ŘŜǊǎƛƴŘŜ ƎǀǊǸƭŘǸƐǸ Ǝƛōƛ ƳƻŘŜƭƛƴ ƻƭǳǒǘǳǊŘǳƐǳ ƪŀǊŀǊ ŀƐŀŎƤƴƤƴ ƎǊŀŦƛƐƛƴƛ œƤƪŀǊƳŀƪ 

ƳǸƳƪǸƴŘǸǊΦ ¢ƻǇƭǳ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤȅŀ ƎƛǊŜƴ ōƛǊŜȅǎŜƭ ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤ Řŀ ƎǀǊƳŜƪ ƳǸƳƪǸƴŘǸǊΦ 

Bu, torbalama modŜƭƛƴƛƴ ǘŀƘƳƛƴƭŜǊƛƴŜ ƴŀǎƤƭ ǳƭŀǒǘƤƐƤ ƪƻƴǳǎǳƴŘŀ ŘŀƘŀ ǎŜȊƎƛǎŜƭ ōƛǊ ŀƴƭŀȅƤǒ 

ƪŀȊŀƴƳŀƳƤȊŀ ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ 

 

bƻǘΥ .ǳΣ ȅŀƭƴƤȊŎŀ ŀƐŀœƭŀǊƤƴ ƴƛǎǇŜǘŜƴ ǎƤƐ ǾŜ ŘŀǊ ƻƭŘǳƐǳ ǾŜ ƎǀǊǎŜƭƭŜǒǘƛǊƛƭƳŜǎƛƴƛ ƪƻƭŀȅƭŀǒǘƤǊŀƴ 

ŘŀƘŀ ƪǸœǸƪ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴŘŜ ƛǒƭŜǾǎŜƭŘƛǊΦ 

 

tƭƻǘψǘǊŜŜ ƛǒƭŜǾƛƴƛ ǎƪƭŜŀǊƴΦǘǊŜŜϥŘŜƴ ƛœŜ ŀƪǘŀǊƳŀƳƤȊ ƎŜǊŜƪŜŎŜƪΦ CŀǊƪƭƤ ŀƐŀœƭŀǊΣ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜƪ 

ƛǎǘŜŘƛƐƛƴƛȊ ǘŀƘƳƛƴ ŜŘƛŎƛȅƛ ŘŜƐƛǒǘƛǊŜǊŜƪ ƎǊŀŦƛƪ ƘŀƭƛƴŜ ƎŜǘƛǊƛƭŜōƛƭƛǊΦ 

 

YƻŘ ǀǊƴŜƐƛΥ 

¢ƻǊōŀƭŀƳŀ {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴŘŀƴ YŀǊŀǊ !ƐŀœƭŀǊƤ hƭǳǒǘǳǊǳƭǳǊΦ 

from sklearn import datasets 

from sklearn.model_selection import train_test_split 

from sklearn.ensemble import BaggingClassifier 

from sklearn.tree import plot_tree 

 

X = data.data 

y = data.target 

 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 22) 

 

clf = BaggingClassifier(n_estimators = 12, oob_score = True,random_state = 22) 

 

clf.fit(X_train, y_train) 

 

plt.figure(figsize=(30, 20)) 

 

plot_tree(clf.estimators_[0], feature_names = X.columns) 

 

 

 

 

 



 
 

 

Burada sadece nihai tahmine oy vermek için kulƭŀƴƤƭŀƴ ƛƭƪ ƪŀǊŀǊ ŀƐŀŎƤƴƤ ƎǀǊŜōƛƭƛǊƛȊΦ ¸ƛƴŜΣ 

ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƴƤƴ ƛƴŘŜƪǎƛƴƛ ŘŜƐƛǒǘƛǊŜǊŜƪ ǘƻǇƭŀƴŀƴ ŀƐŀœƭŀǊƤƴ ƘŜǊ ōƛǊƛƴƛ ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.1.3. K-NN 9ƴ ¸ŀƪƤƴ YƻƳǒǳ 
мфст ȅƤƭƤƴŘŀ  ¢Φ aΦ /ƻǾŜǊ ǾŜ tΦ 9Φ IŀǊǘ ǘŀǊŀŦƤƴŘŀƴ ǀƴŜǊƛƭŜƴΣ ǀǊƴŜƪ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤƴ ōǳƭǳƴŘǳƐǳ 

ǎƤƴƤŦƤƴ ǾŜ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳƴǳƴΣ Y ŘŜƐŜǊƛƴŜ ƎǀǊŜ ōŜƭƛǊƭŜƴŘƛƐƛ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ȅǀƴǘŜƳƛŘƛǊ. 

5ŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜŘŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜ ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ŀƭƎƻǊƛǘƳŀƭŀǊŘŀƴ ōƛǊƛŘƛǊΦ 9ƴ 

ōŀǎƛǘ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ŀƭƎƻǊƛǘƳŀǎƤ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǊΦ 

 

Ybb ŀƳŀŎƤΣ ȅŜƴƛ ōƛǊ ǀǊƴŜƪ ƎŜƭŘƛƐƛƴŘŜ ǾŀǊ ƻƭŀƴ ǀƐǊŜƴƳŜ ǾŜǊƛǎƛ ǸȊŜǊƛƴŘŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ȅŀǇarak 

ƻƴǳƴ Ŝƴ ȅŀƪƤƴ Y ƪƻƳǒǳǎǳƴŀ ōŀƪŀǊŀƪ ǀǊƴŜƐƛƴ ǎƤƴƤŦƤƴŀ ƪŀǊŀǊ ǾŜǊƛǊΦ 

 

K-bb ŀƭƎƻǊƛǘƳŀǎƤ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ {ƤƴƤŦƭŀƴŘƤǊƳŀƪΣ ōŜƭƛǊƭƛ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴƛ ŦŀǊƪƭƤ 

ǎƤƴƤŦlara ayƤǊƳŀ ƛǒƭŜƳƛŘƛǊΦ {ƤƴƤŦƭŀƴŘƤǊƳŀ ƘŜƳ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ƘŜƳ ŘŜ ȅŀǇƤƭŀƴŘƤǊƤƭƳŀƳƤǒ ǾŜǊƛ 

türleri üzerinde uygulanabilir.  

 

Ybb ŀƭƎƻǊƛǘƳŀǎƤ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀƪ ƛǎǘŜƴŜƴ ōƛǊ ǾŜǊƛȅƛ ŘŀƘŀ ǀƴŎŜƪƛ ǾŜǊƛƭŜǊƭŜ ƻƭŀƴ ȅŀƪƤƴƭƤƪ ƛƭƛǒƪƛǎƛƴŜ 

ƎǀǊŜ ǎƤƴƤŦƭŀƴŘƤǊŀƴ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ AlgoriǘƳŀ ŀŘƤƴƤƴ ƛœƛƴŘŜ ōǳƭǳƴŘǳƐǳ άKέ  algoritmaya dahil 

edilecek veri kümesindeki ǾŜǊƛ ǎŀȅƤǎƤƴƤ ƛŦŀŘŜ ŜǘƳŜƪǘŜŘƛǊΦ Yani algoritmada άkέ ŀŘŜǘ ƪƻƳǒǳ 

ŀǊŀƴƤǊΦ .ƛǊ ǘŀƘƳƛƴ ȅŀǇƳŀƪ ƛǎǘŜŘƛƐƛƳƛȊŘŜΣ ǘǸƳ ǾŜǊƛ ǎŜǘƛƴŘŜ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳƭŀǊƤ ŀǊŀǊΦ 

!ƭƎƻǊƛǘƳŀƴƤƴ œŀƭƤǒƳŀǎƤƴŘŀ ōƛǊ Y ŘŜƐŜǊƛ ōŜƭƛǊƭŜƴƛǊΦ .ǳ Y ŘŜƐŜǊƛƴƛƴ ŀƴƭŀƳƤ ōŀƪƤƭŀŎŀƪ ŜƭŜƳŀƴ 

ǎŀȅƤǎƤŘƤǊΦ .ƛǊ ŘŜƐŜǊ ƎŜƭŘƛƐƛƴŘŜ Ŝƴ ȅŀƪƤƴ Y ƪŀŘŀǊ ŜƭŜƳŀƴ ŀƭƤƴŀǊŀƪ ƎŜƭŜƴ ŘŜƐŜǊ ŀǊŀǎƤƴŘŀƪƛ 

ǳȊŀƪƭƤƪ ƘŜǎŀǇƭŀƴƤǊΦ TƭƎƛƭƛ ǳȊŀƪƭƤƭŀǊŘŀƴ Ŝƴ ȅŀƪƤƴ ƪ ƪƻƳǒǳ ŜƭŜ ŀƭƤƴƤǊΦ mȊƴƛǘŜƭƛƪ ŘŜƐŜǊƭŜǊƛƴŜ ƎǀǊŜ ƪ 

ƪƻƳǒǳ ǾŜȅŀ ƪƻƳǒǳƭŀǊƤƴ ǎƤƴƤŦƤƴŀ ŀǘŀƴƤǊΦ {ŜœƛƭŜƴ ǎƤƴƤŦΣ ǘŀƘƳƛƴ ŜŘƛƭƳŜǎƛ ōŜƪƭŜƴŜƴ ƎǀȊƭŜƳ 

ŘŜƐŜǊƛƴƛƴ ǎƤƴƤŦƤ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǊΦ ¸ŀƴƛ ȅŜƴƛ ǾŜǊƛ ŜǘƛƪŜǘƭŜƴƳƛǒ όƭŀōŜƭύ ƻƭǳǊΦ 

 

K-NN non-ǇŀǊŀƳŜǘǊƛŎ ό ǇŀǊŀƳŜǘǊƛƪ ƻƭƳŀȅŀƴ ύΣ ƭŀȊȅ ό ǘŜƳōŜƭ ύ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ ƭŀȊȅ 

ƪŀǾǊŀƳƤƴƤ ŀƴƭŀƳŀȅŀ œŀƭƤǒƤǊǎŀƪ άeager learningέ aksine άlazy learningέΩƛƴ ōƛǊ ŜƐƛǘƛƳ ŀǒŀƳŀǎƤ 

ȅƻƪǘǳǊΦ 9ƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛ ǀƐǊŜƴƳŜȊΣ ōǳƴǳƴ ȅŜǊƛƴŜ ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴƛ άŜȊōŜǊƭŜǊέΦ ¦ȊŀƪƭƤƪ 

ƘŜǎŀǇƭŀƳŀ ƛǒƭŜƳƛƴŘŜ ƎŜƴŜƭŘŜ mƪƭƛŘ Ŧƻƴƪǎƛȅƻƴǳ ƪǳƭƭŀƴƤƭƤǊΦ  

 

Öklid fonksiyonuna alteǊƴŀǘƛŦ ƻƭŀǊŀƪ aŀƴƘŀǘǘŀƴΣ aƛƴƪƻǿǎƪƛ ǾŜ IŀƳƳƛƴƎ ŦƻƴƪǎƛȅƻƴƭŀǊƤŘŀ 

ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ ¦ȊŀƪƭƤƪ ƘŜǎŀǇƭŀƴŘƤƪǘŀƴ ǎƻƴǊŀ ǎƤǊŀƭŀƴƤǊ ǾŜ ƎŜƭŜƴ ŘŜƐŜǊ ǳȅƎǳƴ ƻƭŀƴ ǎƤƴƤŦŀ ŀǘŀƴƤǊΦ  

 



 
 

.ƛǊ ǘŀƘƳƛƴ ȅŀǇƳŀƪ ƛœƛƴ Ybb ŀƭƎƻǊƛǘƳŀǎƤΣ ƭƻƧƛǎǘƛƪ ǾŜȅŀ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴŘŀ ƻƭŘǳƐǳ Ǝƛōƛ ōƛǊ 

ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ ǀƴƎǀǊǸŎǸ ōƛǊ ƳƻŘŜƭ ƘŜǎŀǇƭŀƳŀȊΦ !ǎƭƤƴŘŀΣ Ybbϥƴƛƴ ǘŀƘƳƛƴŜ ŘŀȅŀƭƤ ōƛǊ 

ƳƻŘŜƭ ƻƭǳǒǘǳǊƳŀǎƤƴŀ ƎŜǊŜƪ ȅƻƪǘǳǊΦ .ǳ ƴŜŘŜƴƭŜΣ Ybb ƛœƛƴ ƎŜǊœŜƪ ōƛǊ ǀƐǊŜƴƳŜ ŀǒŀƳŀǎƤ 

ȅƻƪǘǳǊΦ .ǳ ȅǸȊŘŜƴ ƎŜƴŜƭƭƛƪƭŜ ǘŜƳōŜƭ ōƛǊ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛ ƻƭŀǊŀƪ ƪŀǘŜƎƻǊƛȊŜ ŜŘƛƭƛǊΦ Bir tahmin 

ȅŀǇŀōƛƭƳŜƪ ƛœƛƴΣ Ybb ƘŜǊƘŀƴƎƛ ōƛǊ ŜƐƛǘƛƳ ŀǒŀƳŀǎƤ ƻƭƳŀŘŀƴ ōƛǊ ǎƻƴǳœ ǸǊŜǘƳŜƪ ƛœƛƴ ǾŜǊƛ ǎŜǘƛƴƛ 

ƪǳƭƭŀƴƤǊΦ 

 

YbbΣ ōƛǊ ǘŀƘƳƛƴ ȅŀǇƳŀƪ ƛœƛƴ ǘǸƳ ǾŜǊƛ ƪǸƳŜǎƛƴƛ ŘŜǇƻƭŀǊΦ Ybb ƘŜǊƘŀƴƎƛ ōƛǊ ǘŀƘƳƛƴŜ ŘŀȅŀƭƤ 

ƳƻŘŜƭƛ ƘŜǎŀǇƭŀƳŀȊ ǾŜ ǘŜƳōŜƭ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ŀƛƭŜǎƛƴƛƴ ōƛǊ ǇŀǊœŀǎƤŘƤǊΦ KNN, bir girdi 

ƎǀȊƭŜƳƛ ƛƭŜ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ŦŀǊƪƭƤ ƎǀȊƭŜƳƭŜǊ ŀǊŀǎƤƴŘŀƪƛ ōŜƴȊŜǊƭƛƐƛ ƘŜǎŀǇƭŀȅŀǊŀƪ ǘŀƳ 

ȊŀƳŀƴƤƴŘŀ όŀƴƤƴŘŀύ ǘŀƘƳƛƴƭŜǊ ȅŀǇŀǊΦ 

 

 
 

 

¸ǳƪŀǊƤŘŀƪƛ ǒŜƪƛƭŘŜΣ ƪƤǊƳƤȊƤ ǾŜȅŀ ȅŜǒƛƭ olarak ǎƤƴƤŦƭŀƴŘƤǊƤƭan veri noktaƭŀǊƤƴŘŀ siyah bir veri 

ƴƻƪǘŀǎƤ ƪƤǊƳƤȊƤ ya da ȅŜǒƛƭ olabilecek ƛƪƛ ǎƤƴƤŦƤ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ {ƛȅŀƘ ƴƻƪǘŀƴƤƴ ƴŜ ƻƭŘǳƐǳ KNN 

ŀƭƎƻǊƛǘƳŀǎƤ ǘŀǊŀŦƤƴŘŀƴ ƴŀǎƤƭ ƘŜǎŀǇƭŀƴƤǊΚ  

 



Ybb ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀŎŀƪ ǾŜǊƛ ƴƻƪǘŀǎƤƴŀ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ƻƭŀƴ ōƛǊ ƪ ǎŀȅƤǎƤƴŀ ƪŀǊŀǊ 

ǾŜǊƛǊΦ Y ŘŜƐŜǊƛ р ƛǎŜΣ ƻ ǾŜǊƛ ƴƻƪǘŀǎƤƴŀ Ŝƴ ȅŀƪƤƴ р YƻƳǒǳȅǳ ŀǊŀȅŀŎŀƪǘƤǊΦ .ǳ örnekte, k = 4. KNN 

Ŝƴ ȅŀƪƤƴ п ƪƻƳǒǳȅǳ ōǳƭǳǊΦ .ǳ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤƴ ōǳ ƪƻƳǒǳƭŀǊŀ ȅŀƪƤƴ ƻƭƳŀǎƤ ƴŜŘŜƴƛȅƭŜ ǎŀŘŜŎŜ 

ōǳ ǎƤƴƤŦŀ ŀƛǘ ƻƭŀŎŀƐƤ ƎǀǊǸƭƳŜƪǘŜŘƛǊΦ  

 

K-eƴ ȅŀƪƤƴ ƪƻƳǒǳ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤƴ ōŀǎƛǘ ǾŜǊǎƛȅƻƴǳΣ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ǎƤƴƤŦƤ ōǳƭŀǊŀƪ 

hedef etiketini ǘŀƘƳƛƴ ŜǘƳŜƪǘƛǊΦ {ƤƴƤŦƭŀƴŘƤǊƤƭŀŎŀƪ ƴƻƪǘŀȅŀ Ŝƴ ȅŀƪƤƴ ǎƤƴƤŦΣ mƪƭƛŘ ƳŜǎŀŦŜǎƛ 

ƪǳƭƭŀƴƤƭŀǊŀƪ ƘŜǎŀǇƭŀƴƤǊΦ 

 

aŜǎŀŦŜΣ ōŜƴȊŜǊƭƛƐƛ ǀƭœƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊ. Tƪƛ ǀǊƴŜƪ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜȅƛ ǀƭœƳŜƴƛƴ ōƛǊœƻƪ ȅƻƭǳ 

ǾŀǊŘƤǊ. 

Å Manhattan Distance, |X1-X2| + |Y1-Y2| 

Å Euclidean Distance, Ҟόόὼмҍὼ2)2ύҌҞόώмҍώ2)2 

 

 
 

 

 

Mesafe Ölçüm yöntemleri: 

 



 

MŜǎŀŦŜ ǀƭœǸǎǸƴǸƴ ŘŜ ȅŀƭƴƤȊŎŀ ǎǸǊŜƪƭƛ ŘŜƐƛǒƪŜƴƭŜǊ ƛœƛƴ ƎŜœŜǊƭƛ ƻƭŘǳƐǳ ǳƴǳǘǳƭƳŀƳŀƭƤŘƤǊΦ 

YŀǘŜƎƻǊƛƪ ŘŜƐƛǒƪŜƴƭŜǊ ŘǳǊǳƳǳƴŘŀ IŀƳƳƛƴƎ ƳŜǎŀŦŜǎƛ ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΦ ±ŜǊƛ ǎŜǘƛƴŘŜ ǎŀȅƤǎŀƭ ǾŜ 

ƪŀǘŜƎƻǊƛƪ ŘŜƐƛǒƪŜƴƭŜǊƛƴ ōƛǊ ƪŀǊƤǒƤƳƤ ƻƭŘǳƐǳƴŘŀΣ л ƛƭŜ м ŀǊŀǎƤƴŘŀƪƛ ǎŀȅƤǎŀƭ ŘŜƐƛǒƪŜƴƭŜǊƛƴ 

standardizasyonu konusunu da gündeme getirir. 

 
 

 

K'nin önemi nedir? 

Y ŘŜƐŜǊƛ ōǸȅǸŘǸƪœŜ ǘŀƘƳƛƴŜ Řǳȅǳƭŀƴ ƎǸǾŜƴƛ ŀǊǘƤǊƤǊΦ Öte yandan Y œƻƪ ōǸȅǸƪ ōƛǊ ŘŜƐŜǊŜ 

ǎŀƘƛǇǎŜΣ ƪŀǊŀǊƭŀǊ œŀǊǇƤƪ ƻƭŀōƛƭƛǊΦ 

 

Y ƴŀǎƤƭ ǎŜœƛƭƛǊΚ 

!ƭƎƻǊƛǘƳŀΣ ȅŜƴƛ ōƛǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤƴ ŘƛƐŜǊ ǘǸƳ ŜƐƛǘƛƳ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŀ ƻƭŀƴ ƳŜǎŀŦŜǎƛƴƛ 

hesaplar. Mesafe ƘŜǊƘŀƴƎƛ ōƛǊ ǘǸǊŘŜ ƻƭŀōƛƭƛǊΣ ǀǊƴŜƐƛƴ mƪƭƛŘΣ aŀƴƘŀǘǘŀƴΣ ǾōΦ Algoritma daha 

ǎƻƴǊŀ ƪϥȅŜ Ŝƴ ȅŀƪƤƴ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ǎŜœŜǊΣ ōǳǊŀŘŀ ƪ ƘŜǊƘŀƴƎƛ ōƛǊ ǘŀƳ ǎŀȅƤ ƻƭŀōƛƭƛǊΦ {ŀȅƤǎŀƭ 

ŘŜƐŜǊƭŜǊƛƴ ƘŀƴƎƛ ǀȊŜƭƭƛƐƛ ǘŜƳǎƛƭ ŜǘǘƛƐƛƴŜ ōŀƪƤƭƳŀƪǎƤȊƤƴΣ ǎŜœƛƳƛƴƛ ŘƛƐŜǊ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴŀ 

ȅŀƪƤƴƭƤƐƤƴŀ ƎǀǊŜ ȅŀǇŀǊΦ {ƻƴ ƻƭŀǊŀƪΣ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ ōŜƴȊŜǊ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ ōǳƭǳƴŘǳƐǳ ǎƤƴƤŦŀ 

atar. 

Seçilen veri kümesine ǳȅŀƴ Y ŘŜƐŜǊƛƴƛ ǎŜœƳŜƪ ƛœƛƴΣ Ybb ŀƭƎƻǊƛǘƳŀǎƤ ŦŀǊƪƭƤ Y ŘŜƐŜǊƭŜǊƛ ƛƭŜ 

ŘŜŦŀƭŀǊŎŀ œŀƭƤǒǘƤǊƤlr. Sonra, algoritmaΣ ȅŜƴƛ ŘŜƐŜǊƭŜǊ ƛœƛƴ Ƙŀǎǎŀǎ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀ ȅŜǘŜƴŜƐƛƴƛ 

ƪƻǊǳǊƪŜƴ ƪŀǊǒƤƭŀǒƤƭŀƴ Ƙŀǘŀ ǎŀȅƤǎƤƴƤ ŀȊŀƭǘŀƴ Yϥȅƛ ǎŜœƛlir. 

¶ K'ye karar vermek, K-Ŝƴ ȅŀƪƤƴ YƻƳǒǳƭŀǊϥƤƴ Ŝƴ ƪǊƛǘƛƪ ƪƤǎƳƤŘƤǊ. 

¶ Y ŘŜƐŜǊƛ ƪǸœǸƪǎŜΣ ƎǸǊǸƭǘǸ ǎƻƴǳŎŀ ŘŀƘŀ ŦŀȊƭŀ ōŀƐƤƳƭƤ ƻƭŀŎŀƪǘƤǊΦ .ǳ Ǝƛōƛ ŘǳǊǳƳƭŀǊŘŀ 

ƳƻŘŜƭƛƴ ŀǒƤǊƤ ǳȅǳƳǳ œƻƪ ŦŀȊƭŀŘƤǊΦ 

¶ Yϥƴƛƴ ŘŜƐŜǊƛ ƴŜ ƪŀŘŀǊ ōǸȅǸƪǎŜΣ Ybbϥƴƛƴ ŀǊƪŀǎƤƴŘŀƪƛ prensibi yok edecektir. 

¶ 4ŀǇǊŀȊ ŘƻƐǊǳƭŀƳŀȅƤ ƪǳƭƭŀƴŀǊŀƪ Yϥƴƛƴ ƻǇǘƛƳǳƳ ŘŜƐŜǊƛ ōǳƭunabilir. 



 
 

 

 
Ybb ŀƭƎƻǊƛǘƳŀǎƤ ǎǀȊŘŜ ƪƻŘ ǳȅƎǳƭŀƳŀǎƤ 

Å TǎǘŜƴƛƭŜƴ ǾŜǊƛƭŜǊƛ ȅǸƪƭŜnir. 

Å k ǇŀǊŀƳŜǘǊŜǎƛ ōŜƭƛǊƭŜƴƛǊΦ .ǳ ǇŀǊŀƳŜǘǊŜ ǾŜǊƛƭŜƴ ōƛǊ ƴƻƪǘŀȅŀ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳƭŀǊƤƴ 

ǎŀȅƤǎƤŘƤǊΦ mǊƴŜƐƛƴΥ ƪҐн ƻƭǎǳƴΦ .ǳ ŘǳǊǳƳŘŀ Ŝƴ ȅŀƪƤƴ н ƪƻƳǒǳȅŀ ƎǀǊŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ 

ȅŀǇƤƭŀŎŀƪǘƤǊΦ 

Å mǊƴŜƪ ǾŜǊƛ ǎŜǘƛƴŜ ƪŀǘƤƭŀŎŀƪ ƻƭŀƴ ȅŜƴƛ ǾŜǊƛƴƛƴΣ ƳŜǾŎǳǘ ǾŜǊƛƭŜǊŜ ƎǀǊŜ ǳȊŀƪƭƤƐƤ ǘŜƪ ǘŜƪ 

ƘŜǎŀǇƭŀƴƤǊΦ TƭƎƛƭƛ ǳȊŀƪƭƤƪ ŦƻƴƪǎƛȅƻƴƭŀǊƤ ȅŀǊŘƤƳƤȅƭŀΦ 

Å TƭƎƛƭƛ ǳȊŀƪƭƤƭŀǊŘŀƴ Ŝƴ ȅŀƪƤƴ ƪ ƪƻƳǒǳ ŜƭŜ ŀƭƤƴƤǊΦ mȊƴƛǘŜƭƛƪ ŘŜƐŜǊƭŜǊƛƴŜ ƎǀǊŜ ƪ ƪƻƳǒǳ ǾŜȅŀ 

ƪƻƳǒǳƭŀǊƤƴ ǎƤƴƤŦƤƴŀ ŀǘŀƴƤǊΦ 

Å {ŜœƛƭŜƴ ǎƤƴƤŦΣ ǘŀƘƳƛƴ ŜŘƛƭƳŜǎƛ ōŜƪƭŜƴŜƴ ƎǀȊƭŜƳ ŘŜƐŜǊƛƴƛƴ ǎƤƴƤŦƤ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǊΦ 

¸ŀƴƛ ȅŜƴƛ ǾŜǊƛ ŜǘƛƪŜǘƭŜƴƳƛǒ όƭŀōŜƭύ ƻƭǳǊΦ 

 

YbbΣ ŀƴƭŀǒƤƭƳŀǎƤ ƻƭŘǳƪœŀ ōŀǎƛǘ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ .ǳƴǳƴ ōŀǒƭƤŎŀ ƴŜŘŜƴƛΣ ǘŀƘƳƛƴ ȅŀǇŀōƛƭƳŜƪ 

ƛœƛƴ ōƛǊ ƳƻŘŜƭŜ ƛƘǘƛȅŀœ ŘǳȅƳŀƳŀǎƤŘƤǊΦ .ǳƴǳƴ ǘŜǊǎƛΣ ǘŀƘƳƛƴƛƴƛ ȅŀǇŀōƛƭƳŜƪ ƛœƛƴ ǘǸƳ 

ƎǀȊƭŜƳƭŜǊƛƴƛ ƘŀŦƤȊŀǎƤƴŘŀ ǘǳǘƳŀǎƤ ƎŜǊŜƪǘƛƐƛŘir. Bu nedenle, girdi veri kümesinin boyutuna 

dikkat etmeniz gerekir. !ȅǊƤŎŀΣ ƳŜǎŀŦŜƴƛƴ ƘŜǎŀǇƭŀƴƳŀǎƤ ƛœƛƴ ȅǀƴǘŜƳƛƴ ǎŜœƛƳƛ ǾŜ ƪƻƳǒǳƭŀǊƤƴ 

Y ǎŀȅƤǎƤ ƘŜƳŜƴ ōŜƭƭƛ ƻƭƳŀȅŀōƛƭƛǊΦ YǳƭƭŀƴƤƳ ŘǳǊǳƳǳƴǳȊ ƛœƛƴ ǘŀǘƳƛƴ ŜŘƛŎƛ ōƛǊ ǎƻƴǳœ ŜƭŘŜ ŜǘƳŜƪ 

için birkaç kombinasyon deneƳŜƴƛȊ ǾŜ ŀƭƎƻǊƛǘƳŀȅƤ ŀȅŀǊƭŀƳŀƴƤȊ ƎŜǊŜƪŜōƛƭƛǊΦ 

 



 

Örnek: 

 

 
 

 

 
 

 

 
 



 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Örnek: 

KNNΣ ŜƐƛǘƛƳ ǎŜǘƛ ȅŀǊŘƤƳƤȅƭŀ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ ōŜƭƛǊƭƛ ōƛǊ ƪŀǘŜƎƻǊƛȅŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀȅŀ œŀƭƤǒǘƤƐƤƳƤȊ 

ǇŀǊŀƳŜǘǊƛƪ ƻƭƳŀȅŀƴ ŘŜƴŜǘƛƳƭƛ ōƛǊ ǀƐǊŜƴƳŜ ǘŜƪƴƛƐƛŘƛǊΦ .ŀǎƛǘ ōƛǊ ŘŜȅƛǒƭŜΣ ǘǸƳ ŜƐƛǘƛƳ 

ŘǳǊǳƳƭŀǊƤƴƤƴ ōƛƭƎƛƭŜǊƛƴƛ ȅŀƪŀƭŀǊ ǾŜ ȅŜƴƛ ŘǳǊǳƳƭŀǊƤ ōŜƴȊŜǊƭƛƐŜ ƎǀǊŜ ǎƤƴƤŦƭŀƴŘƤǊƤǊΦ 

 

¸Ŝƴƛ ōƛǊ ǀǊƴŜƪ όȄύ ƛœƛƴΣ Ŝƴ ōŜƴȊŜǊ Y ŘǳǊǳƳ όƪƻƳǒǳƭŀǊύ ƛœƛƴ ǘǸƳ ŜƐƛǘƛƳ ǎŜǘƛ ŀǊŀƴŀǊŀƪ ǾŜ ōǳ Y 

ŘǳǊǳƳƭŀǊ ƛœƛƴ œƤƪǘƤ ŘŜƐƛǒƪŜƴƛ ǀȊŜǘƭŜƴŜǊŜƪ ǘŀƘƳƛƴƭŜǊ ȅŀǇƤƭƤǊΦ {ƤƴƤŦƭŀƴŘƤǊƳŀŘŀ ōǳΣ ƳƻŘ όǾŜȅŀ Ŝƴ 

ȅŀȅƎƤƴύ ǎƤƴƤŦ ŘŜƐŜǊƛŘƛǊΦ 

 

Ybb ŀƭƎƻǊƛǘƳŀǎƤ ƴŀǎƤƭ œŀƭƤǒƤǊΚ 

 

5ƛȅŜƭƛƳ ƪƛ ōŀȊƤ ƳǸǒǘŜǊƛƭŜǊƛƴ ōƻȅΣ ƪƛƭƻ ǾŜ ǘƛǒǀǊǘ ōŜŘŜƴƭŜǊƛ ǾŀǊ ǾŜ ȅŜƴƛ ōƛǊ ƳǸǒǘŜǊƛƴƛƴ ¢ƛǒǀǊǘ 

ōŜŘŜƴƛƴƛ ǎŀŘŜŎŜ ǎŀƘƛǇ ƻƭŘǳƐǳƳǳȊ ōƻȅ ǾŜ ƪƛƭƻ ōƛƭƎƛǎƛƴŜ ƎǀǊŜ ǘŀƘƳƛƴ ŜǘƳŜƳƛz gerekiyor. Boy, 

ƪƛƭƻ ǾŜ ǘƛǒǀǊǘ ōŜŘŜƴ ōƛƭƎƛƭŜǊƛƴƛ ƛœŜǊŜƴ ǾŜǊƛƭŜǊ ŀǒŀƐƤŘŀ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 

 

 
 

 



!ŘƤƳ мΥ ¦ȊŀƪƭƤƪ Ŧƻƴƪǎƛȅƻƴǳƴŀ ƎǀǊŜ .ŜƴȊŜǊƭƛƐƛ ƘŜǎŀǇƭŀȅƤƴ 

tŜƪ œƻƪ ǳȊŀƪƭƤƪ Ŧƻƴƪǎƛȅƻƴǳ ǾŀǊŘƤǊ ŀƳŀ Ŝƴ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭŀƴ ǀƭœǸ mƪƭƛŘŘƛǊΦ 9ǎŀǎ ƻƭŀǊŀƪ 

veriler süreƪƭƛ ƻƭŘǳƐǳƴŘŀ ƪǳƭƭŀƴƤƭƤǊΦ aŀƴƘŀǘǘŀƴ ƳŜǎŀŦŜǎƛ ŘŜ ǎǸǊŜƪƭƛ ŘŜƐƛǒƪŜƴƭŜǊ ƛœƛƴ œƻƪ 

ȅŀȅƎƤƴŘƤǊΦ 

 

 
 

 

aŜǎŀŦŜ ǀƭœǸƳǸ ƪǳƭƭŀƴƳŀ ŦƛƪǊƛΣ ȅŜƴƛ ǀǊƴŜƪ ǾŜ ŜƐƛǘƛƳ ŘǳǊǳƳƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜȅƛ 

όōŜƴȊŜǊƭƛƐƛύ ōǳƭƳŀƪ ǾŜ ŀǊŘƤƴŘŀƴ ōƻȅ ǾŜ ŀƐƤǊƭƤƪ ŀœƤǎƤƴŘŀƴ ȅŜƴƛ ƳǸǒǘŜǊƛȅŜ Ŝƴ ȅŀƪƤƴ ƪ-

ƳǸǒǘŜǊƛƭŜǊƛ ōǳƭƳŀƪǘƤǊΦ 

 

ϥaƻƴƛŎŀϥ ŀŘƭƤ ȅŜƴƛ ƳǸǒǘŜǊƛ мсмŎƳ ōƻȅǳƴŘŀ ǾŜ смƪƎ ŀƐƤǊƭƤƐƤƴŘŀŘƤǊ.  Tƭƪ ƎǀȊƭŜƳ ƛƭŜ ȅŜƴƛ ƎǀȊƭŜƳ 

όƳƻƴƛŎŀύ ŀǊŀǎƤƴŘŀƪƛ mƪƭƛŘ ǳȊŀƪƭƤƐƤ ŀǒŀƐƤŘŀƪƛ ƎƛōƛŘƛǊΥ 

 

=SQRT((161-158)^2+(61-58)^2) 

.ŜƴȊŜǊ ǒŜƪƛƭŘŜΣ ȅŜƴƛ Ǿŀƪŀ ƛƭŜ ǘǸƳ ŜƐƛǘƛƳ ǾŀƪŀƭŀǊƤƴƤƴ ƳŜǎŀŦŜǎƛƴƛ ƘŜǎŀǇƭŀȅŀŎŀƐƤȊ ǾŜ ƳŜǎŀŦŜ 

ŀœƤǎƤƴŘŀƴ ǎƤǊŀƭŀƳŀȅƤ ƘŜǎŀǇƭŀȅŀŎŀƐƤȊΦ 9ƴ ƪǸœǸƪ ƳŜǎŀŦŜ ŘŜƐŜǊƛ м ƻƭŀǊŀƪ ǎƤǊŀƭŀƴƤǊ ǾŜ Ŝƴ ȅŀƪƤƴ 

ƪƻƳǒǳ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǊΦ 

 

Step 2 : Find K-Nearest Neighbors 

Let k be 5. Then the algorithm searches for the 5 customers closest to Monica, i.e. most 

similar to Monica in terms of attributes, and see what categories those 5 customers were in. 

LŦ п ƻŦ ǘƘŜƳ ƘŀŘ ΨaŜŘƛǳƳ ¢ ǎƘƛǊǘ ǎƛȊŜǎΩ ŀƴŘ м ƘŀŘ Ψ[ŀǊƎŜ ¢ ǎƘƛǊǘ ǎƛȊŜΩ ǘƘŜƴ ȅƻǳǊ ōŜǎǘ guess for 

aƻƴƛŎŀ ƛǎ ΨaŜŘƛǳƳ ¢ ǎƘƛǊǘΦ {ŜŜ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ǎƘƻǿƴ ƛƴ ǘƘŜ ǎƴŀǇǎƘƻǘ ōŜƭƻǿ ς 

 

нΦ !ŘƤƳ Υ Y-9ƴ ¸ŀƪƤƴ YƻƳǒǳƭŀǊƤ .ǳƭǳƴƳŀǎƤ 

K=р ƻƭǎǳƴΦ !ǊŘƤƴŘŀƴ ŀƭƎƻǊƛǘƳŀΣ ǀȊŜƭƭƛƪƭŜǊ ŀœƤǎƤƴŘŀƴ aƻƴƛŎŀϥȅŀ Ŝƴ ȅŀƪƤƴΣ ȅŀƴƛ aƻƴƛŎŀϥȅŀ Ŝƴ 

œƻƪ ōŜƴȊŜȅŜƴ р ƳǸǒǘŜǊƛȅƛ ŀǊŀǊ ǾŜ ōǳ р ƳǸǒǘŜǊƛƴƛƴ ƘŀƴƎƛ ƪŀǘŜƎƻǊƛƭŜǊŘŜ ƻƭŘǳƐǳƴǳ ƎǀǊǸǊΦ п 

ǘŀƴŜǎƛ ϥhǊǘŀ ¢ ǎƘƛǊǘ ōŜŘŜƴƭŜǊƛϥ ǾŜ м ǘŀƴŜǎƛ ƛǎŜ ϥ.ǸȅǸƪ ¢ ƎǀƳƭŜƪ ōŜŘŜƴƛϥ ǾŀǊŘƤΣ ƻ ȊŀƳŀƴ aƻƴƛŎŀ 

ƛœƛƴ Ŝƴ ƛȅƛ ǘŀƘƳƛƴƛƴƛȊ ϥhǊǘŀ ¢ ƎǀƳƭŜƪΦ !ǒŀƐƤŘŀƪƛ ŀƴƭƤƪ ƎǀǊǸƴǘǸŘŜ ƎǀǎǘŜǊƛƭŜƴ ƘŜǎŀǇƭŀƳŀȅŀ 

ōŀƪƤƴ 



 

 
 

!ǒŀƐƤŘŀƪƛ ƎǊŀŦƛƪǘŜ ƛƪƛƭƛ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ό¢-shirt bedeni) mavi ve turuncu renkte 

ƎǀǊǸƴǘǸƭŜƴƳŜƪǘŜŘƛǊΦ ϥhǊǘŀ ōƻȅ ǘƛǒǀǊǘϥ ƳŀǾƛ ǊŜƴƪǘŜ ǾŜ ϥ.ǸȅǸƪ ōƻȅ ǘƛǒǀǊǘϥ ǘǳǊǳƴŎǳ ǊŜƴƪǘŜŘƛǊΦ 

¸Ŝƴƛ ƳǸǒǘŜǊƛ ōƛƭƎƛƭŜǊƛ ǎŀǊƤ ŘŀƛǊŜ ƛœƛƴŘŜ ǎŜǊƎƛƭŜƴƛǊΦ 5ǀǊǘ ƳŀǾƛ ǾǳǊƎǳƭŀƴƳƤǒ ǾŜǊƛ ƴƻƪǘŀǎƤ ǾŜ ōƛǊ 

tuǊǳƴŎǳ ǾǳǊƎǳƭŀƴƳƤǒ ǾŜǊƛ ƴƻƪǘŀǎƤ ǎŀǊƤ ŘŀƛǊŜȅŜ ȅŀƪƤƴŘƤǊΦ ōǳ ƴŜŘŜƴƭŜ ȅŜƴƛ Ǿŀƪŀ ƛœƛƴ ǘŀƘƳƛƴΣ 

Orta T-ǎƘƛǊǘ ōƻȅǳǘǳ ƻƭŀƴ ƳŀǾƛ ǾǳǊƎǳƭǳ ǾŜǊƛ ƴƻƪǘŀǎƤŘƤǊΦ 

 

 
 

 



Ybb ±ŀǊǎŀȅƤƳƭŀǊƤ: 

1. Standardizasyon 

9ƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴŘŜƪƛ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊ ŦŀǊƪƭƤ ōƛǊƛƳƭŜǊŘŜ ǀƭœǸƭŘǸƐǸƴŘŜΣ ƳŜǎŀŦŜȅƛ 

ƘŜǎŀǇƭŀƳŀŘŀƴ ǀƴŎŜ ŘŜƐƛǒƪŜƴƭŜǊƛ ǎǘŀƴŘŀǊŘƛȊŜ ŜǘƳŜƪ ǀƴŜƳƭƛŘƛǊΦ mǊƴŜƐƛƴΣ ōƛǊ ŘŜƐƛǒƪŜƴ ŎƳ 

ŎƛƴǎƛƴŘŜƴ ȅǸƪǎŜƪƭƛƐƛ ǘŜƳŜƭ ŀƭƤȅƻǊǎŀ ǾŜ ŘƛƐŜǊƛ ƪƎ ŎƛƴǎƛƴŘŜƴ ŀƐƤǊƭƤƐƤ ǘŜƳŜƭ ŀƭƤȅƻǊǎŀΣ ǳȊǳƴƭǳƪ 

meǎŀŦŜ ƘŜǎŀǇƭŀƳŀǎƤƴƤ ŘŀƘŀ ŦŀȊƭŀ ŜǘƪƛƭŜȅŜŎŜƪǘƛǊΦ .ǳƴƭŀǊƤ ƪŀǊǒƤƭŀǒǘƤǊƤƭŀōƛƭƛǊ ƘŀƭŜ ƎŜǘƛǊƳŜƪ ƛœƛƴΣ 

ŀǒŀƐƤŘŀƪƛ ȅǀƴǘŜƳƭŜǊŘŜƴ ƘŜǊƘŀƴƎƛ ōƛǊƛȅƭŜ ȅŀǇƤƭŀōƛƭŜŎŜƪƭŜǊƛ ǎǘŀƴŘŀǊǘƭŀǒǘƤǊƳŀƳƤȊ ƎŜǊŜƪƛǊΥ 

 

 
 

{ǘŀƴŘŀǊŘƛȊŀǎȅƻƴŘŀƴ ǀƴŎŜ ȅǸƪǎŜƪƭƛƪ ƘŀƪƛƳ ƻƭŘǳƐǳƴŘŀƴΣ ǎǘŀƴŘŀǊŘƛȊŀǎȅƻƴŘŀƴ sonra 5. en 

ȅŀƪƤƴ ŘŜƐŜǊ ŘŜƐƛǒƳƛǒǘƛǊΦ .ǳ ƴŜŘŜƴƭŜΣ Y-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ŀƭƎƻǊƛǘƳŀǎƤƴƤ œŀƭƤǒǘƤǊƳŀŘŀƴ ǀƴŎŜ 

tahmin edicileri standart hale getirmek önemlidir. 

 

 
 



нΦ !ȅƪƤǊƤ 5ŜƐŜǊ 

5ǸǒǸƪ ƪ-ŘŜƐŜǊƛ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊŜ ŘǳȅŀǊƭƤŘƤǊ ǾŜ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ Y-ŘŜƐŜǊƛΣ ŘŀƘŀ ŦŀȊƭŀ seçmenin 

ǘŀƘƳƛƴŜ ƪŀǊŀǊ ǾŜǊŜŎŜƐƛƴƛ ŘǸǒǸƴŘǸƐǸ ƛœƛƴ ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊŜ ƪŀǊǒƤ ŘŀƘŀ ŘƛǊŜƴœƭƛŘƛǊΦ 

 

Ybb ƴŜŘŜƴ ǇŀǊŀƳŜǘǊƛƪ ŘŜƐƛƭŘƛǊΚ 

tŀǊŀƳŜǘǊƛƪ ƻƭƳŀȅŀƴΣ ǘŜƳŜƭ ŀƭƤƴŀƴ ǾŜǊƛ ŘŀƐƤƭƤƳƤ ǸȊŜǊƛƴŘŜ ƘŜǊƘŀƴƎƛ ōƛǊ ǾŀǊǎŀȅƤƳŘŀ 

ōǳƭǳƴƳŀƳŀƪ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ tŀǊŀƳŜǘǊƛƪ ƻƭƳŀȅŀƴ ȅǀƴǘŜƳƭŜǊΣ ƳƻŘŜƭŘŜ ǎŀōƛǘ ǎŀȅƤŘŀ 

ǇŀǊŀƳŜǘǊŜȅŜ ǎŀƘƛǇ ŘŜƐƛƭŘƛǊΦ .ŜƴȊŜǊ ǒŜƪƛƭŘŜ YbbϥŘŜ ƳƻŘŜƭ ǇŀǊŀƳŜǘǊŜƭŜǊƛ ŀǎƭƤƴŘŀ ŜƐƛǘƛƳ ǾŜǊƛ 

seti ile birlikte büyür - ƘŜǊ ŜƐƛǘƛƳ ŘǳǊǳƳǳƴǳ ƳƻŘŜƭŘŜ ōƛǊ ϦǇŀǊŀƳŜǘǊŜϦ ƻƭŀǊŀƪ 

ŘǸǒǸƴŜōƛƭƛǊǎƛƴƛȊΦ 

 

KNN ve K-ortalama: Birçok insan bu iki istatistiksel teknik - K-ortalama ve K-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ 

ŀǊŀǎƤƴŘŀ ƪŀŦŀ ƪŀǊƤǒǘƤǊƤǊΦ !ǒŀƐƤŘŀƪƛ ŦŀǊƪƭŀǊŘŀƴ ōŀȊƤƭŀǊƤƴŀ ōŀƪƤƴΥ 

¶ K-ƻǊǘŀƭŀƳŀ ŘŜƴŜǘƛƳǎƛȊ ōƛǊ ǀƐǊŜƴƳŜ ǘŜƪƴƛƐƛŘƛǊ όōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ȅƻƪǘǳǊύΣ Ybb 

ŘŜƴŜǘƛƳƭƛ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊ όōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ ǾŀǊŘƤǊύ 

¶ K-ƻǊǘŀƭŀƳŀΣ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƘŜǊ ƪǸƳŜŘŜƪƛ ƴƻƪǘŀƭŀǊ ōƛǊōƛǊƛƴŜ ȅŀƪƤƴ ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ Y-

ƪǸƳŜƭŜǊƛƴŜ ŀȅƤǊƳŀȅŀ œŀƭƤǒŀƴ ōƛǊ ƪǸƳŜƭŜƳŜ ǘŜƪƴƛƐƛŘƛǊΣ Y-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ƛǎŜ ōƛǊ 

ƴƻƪǘŀƴƤƴ ǎƤƴƤŦƭŀƴŘƤǊƳŀǎƤƴƤ ōŜƭƛǊƭŜƳŜȅŜ œŀƭƤǒƤǊΣ Y ǎƤƴƤŦƭŀƴŘƤǊƳŀǎƤƴƤ Ŝƴ ȅŀƪƤƴ ƴƻƪǘŀƭŀǊa 

ōƛǊƭŜǒǘƛǊƳŜȅŜ œŀƭƤǒƤǊΦ 

 

Ybb ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊ ƳƛΚ 

Evet, regresyon için K-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ .ŀǒƪŀ ōƛǊ ŘŜȅƛǒƭŜΣ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴ 

ǎǸǊŜƪƭƛ ƻƭŘǳƐǳƴŘŀ Y-Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ŀƭƎƻǊƛǘƳŀǎƤ ǳȅƎǳƭŀƴŀōƛƭƛǊΦ .ǳ ŘǳǊǳƳŘŀΣ ǘŀƘƳƛƴ ŜŘƛƭŜƴ 

ŘŜƐŜǊΣ Ŝƴ ȅŀƪƤƴ ƪ ƪƻƳǒǳǎǳƴǳƴ ŘŜƐŜǊƭŜǊƛƴƛƴ ƻǊǘŀƭŀƳŀǎƤŘƤǊΦ 

 

 

Ybbϥƴƛƴ !ǊǘƤƭŀǊƤ ǾŜ 9ƪǎƛƭŜǊƛ 

!ǊǘƤƭŀǊƤ: 

¶ !ƴƭŀƳŀǎƤ ƪƻƭŀȅ 

¶ ±ŜǊƛƭŜǊ ƘŀƪƪƤƴŘŀ ǾŀǊǎŀȅƤƳ ȅƻƪ 

¶ IŜƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƘŜƳ ŘŜ ǊŜƎǊŜǎȅƻƴŀ ǳȅƎǳƭŀƴŀōƛƭƛǊ 

¶ 4ƻƪ ǎƤƴƤŦƭƤ ǇǊƻōƭŜƳƭŜǊŘŜ ƪƻƭŀȅŎŀ œŀƭƤǒƤǊ 

 

Eksileri: 

¶ ¸ƻƐǳƴ .ŜƭƭŜƪ κ IŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ǇŀƘŀƭƤ 

¶ ±ŜǊƛ ǀƭœŜƐƛƴŜ ŘǳȅŀǊƭƤ 

¶ bŀŘƛǊ ƻƭŀȅ όœŀǊǇƤƪύ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛ ǸȊŜǊƛƴŘŜ ƛȅƛ œŀƭƤǒƳƤȅƻǊ 

¶ 4ƻƪ ǎŀȅƤŘŀ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƻƭŘǳƐǳƴŘŀ ƳǸŎŀŘŜƭŜ 

¶ IŜǊƘŀƴƎƛ ōƛǊ ǇǊƻōƭŜƳ ƛœƛƴΣ ƪǸœǸƪ ōƛǊ ƪ ŘŜƐŜǊƛΣ ǘŀƘƳƛƴƭŜǊŘŜ ōǸȅǸƪ ōƛǊ ǾŀǊȅŀƴǎŀ ȅƻƭ 

ŀœŀŎŀƪǘƤǊΦ !ƭǘŜǊƴŀǘƛŦ ƻƭŀǊŀƪΣ ƪ ŘŜƐŜǊƛƴƛ ōǸȅǸƪ ōƛǊ ŘŜƐŜǊŜ ŀȅŀǊƭŀƳŀƪΣ ōǸȅǸƪ ōƛǊ ƳƻŘŜƭ 

ȅŀƴƭƤƭƤƐƤƴŀ ȅƻƭ ŀœŀōƛƭƛǊΦ 



YbbϥŘŜ ƪŀǘŜƎƻǊƛƪ ŘŜƐƛǒƪŜƴƭŜǊ ƴŀǎƤƭ ŜƭŜ ŀƭƤƴƤǊΚ 

YŀǘŜƎƻǊƛƪ ōƛǊ ŘŜƐƛǒƪŜƴŘŜƴ ƪǳƪƭŀ ŘŜƐƛǒƪŜƴƭŜǊ ƻƭǳǒǘǳǊǳƴ ǾŜ ƻǊƛƧƛƴŀƭ ƪŀǘŜƎƻǊƛƪ ŘŜƐƛǒƪŜƴ ȅŜǊƛƴŜ 

ōǳƴƭŀǊƤ ŘŀƘƛƭ ŜŘƛƴΦ wŜƎǊŜǎȅƻƴŘŀƴ ŦŀǊƪƭƤ ƻƭarak, (k-мύ ȅŜǊƛƴŜ ƪ ƪǳƪƭŀ ƻƭǳǒǘǳǊǳƴΦ mǊƴŜƐƛƴΣ 

Ϧ5ŜǇŀǊǘƳŀƴϦ ŀŘƭƤ ƪŀǘŜƎƻǊƛƪ ōƛǊ ŘŜƐƛǒƪŜƴƛƴ р ōŜƴȊŜǊǎƛȊ ŘǸȊŜȅƛκƪŀǘŜƎƻǊƛǎƛ ǾŀǊŘƤǊΦ .ǀȅƭŜŎŜ р 

ƪǳƪƭŀ ŘŜƐƛǒƪŜƴ ƻƭǳǒǘǳǊŀŎŀƐƤȊΦ IŜǊ ƪǳƪƭŀ ŘŜƐƛǒƪŜƴƛƴ ŘŜǇŀǊǘƳŀƴƤƴŀ ƪŀǊǒƤ м ǾŜ лϥŀ ǎŀƘƛǇǘƛǊΦ 

 

9ƴ ƛȅƛ Y ŘŜƐŜǊƛ ƴŀǎƤƭ ōǳƭǳƴǳǊ? 

4ŀǇǊŀȊ ŘƻƐǊǳƭŀƳŀΣ ƻǇǘƛƳŀƭ Y ŘŜƐŜǊƛƴƛ ōǳƭƳŀƴƤƴ ŀƪƤƭƭƤ ōƛǊ ȅƻƭǳŘǳǊΦ aƻŘŜƭ ƻƭǳǒǘǳǊƳŀ 

ǎǸǊŜŎƛƴŘŜƴ ŜƐƛǘƛƳ ǎŜǘƛƴƛƴ ōƛǊ ŀƭǘ ƪǸƳŜǎƛƴƛ ŘƤǒŀǊƤŘŀ ǘǳǘŀǊŀƪ ŘƻƐǊǳƭŀƳŀ Ƙŀǘŀ ƻǊŀƴƤƴƤ ǘŀƘƳƛƴ 

eder. 

 

4ŀǇǊŀȊ ŘƻƐǊǳƭŀƳŀ όŘƛȅŜƭƛƳ ƪƛ мл ƪŀǘ ŘƻƐǊǳƭŀƳŀύΣ ŜƐƛǘƛƳ ǎŜǘƛƴƛƴ ǊŀǎǘƎŜƭŜ ƻƭŀǊŀƪ ȅŀƪƭŀǒƤƪ Ŝǒƛǘ 

ōǸȅǸƪƭǸƪǘŜ мл ƎǊǳōŀ ǾŜȅŀ ƪŀǘƭŀǊŀ ōǀƭǸƴƳŜǎƛƴƛ ƛœŜǊƛǊΦ ±ŜǊƛƭŜǊƛƴ ҈флϥƤ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƛœƛƴΣ 

ƪŀƭŀƴ ҈млϥǳ ƛǎŜ ƻƴǳ ŘƻƐǊǳƭŀƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ ¸ŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƻǊŀƴƤ ŘŀƘŀ ǎƻƴǊŀ ҈мл 

ŘƻƐǊǳƭŀƳŀ ǾŜǊƛǎƛ ǸȊŜǊƛƴŘŜƴ ƘŜǎŀǇƭŀƴƤǊΦ .ǳ ǇǊƻǎŜŘǸǊ мл ƪŜȊ ǘŜƪǊŀǊƭŀƴƤǊΦ CŀǊƪƭƤ ƎǀȊƭŜƳ 

ƎǊǳǇƭŀǊƤΣ мл ŘŜŦŀŘŀƴ ƘŜǊ ōƛǊƛ ōƛǊ ŘƻƐǊǳƭŀƳŀ ǎŜǘƛ ƻƭŀǊŀƪ ŜƭŜ ŀƭƤƴƤǊΦ 5ŀƘŀ ǎƻƴǊŀ ƻǊǘŀƭŀƳŀǎƤ 

ŀƭƤƴŀƴ ŘƻƐǊǳƭŀƳŀ ƘŀǘŀǎƤƴƤƴ мл ǘŀƘƳƛƴƛȅƭŜ ǎƻƴǳœƭŀƴƤǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



K-Nearest Neighbor(KNN) Algorithm for Machine Learning 

¶ K-bŜŀǊŜǎǘ bŜƛƎƘōƻǊΣ 5ŜƴŜǘƛƳƭƛ mƐǊŜƴƳŜ ǘŜƪƴƛƐƛƴŜ ŘŀȅŀƭƤ Ŝƴ ōŀǎƛǘ aŀƪƛƴŜ mƐǊŜƴƛƳƛ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŘŀƴ ōƛǊƛŘƛǊΦ 

¶ K-bb ŀƭƎƻǊƛǘƳŀǎƤΣ ȅŜƴƛ ŘǳǊǳƳκǾŜǊƛƭŜǊ ƛƭŜ ƳŜǾŎǳǘ ŘǳǊǳƳƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōŜƴȊŜǊƭƛƐƛ 

varsayar ve yeni durumu mevcut kategorilere en çok benzeyen kategoriye koyar. 

¶ K-bb ŀƭƎƻǊƛǘƳŀǎƤ ƳŜǾŎǳǘ ǘǸƳ ǾŜǊƛƭŜǊƛ ǎŀƪƭŀǊ ǾŜ ōŜƴȊŜǊƭƛƐŜ ƎǀǊŜ ȅŜƴƛ ōƛǊ ǾŜǊƛ ƴƻƪǘŀǎƤƴƤ 

ǎƤƴƤŦƭŀƴŘƤǊƤǊΦ .ǳΣ ȅŜƴƛ ǾŜǊƛƭŜǊ ƎǀǊǸƴŘǸƐǸƴŘŜΣ Y-bb ŀƭƎƻǊƛǘƳŀǎƤ ƪǳƭƭŀƴƤƭŀǊŀƪ ƪƻƭŀȅŎŀ ōƛǊ 

grup ǇŀƪŜǘƛ ƪŀǘŜƎƻǊƛǎƛƴŜ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀōƛƭŜŎŜƐƛ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

¶ K-NN algoǊƛǘƳŀǎƤ {ƤƴƤŦƭŀƴŘƤǊƳŀƴƤƴ ȅŀƴƤ ǎƤǊŀ wŜƎǊŜǎȅƻƴ ƛœƛƴ ŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊ ŀƴŎŀƪ 

œƻƐǳƴƭǳƪƭŀ {ƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƭŜǊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

¶ K-bbΣ ǇŀǊŀƳŜǘǊƛƪ ƻƭƳŀȅŀƴ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΣ ȅŀƴƛ ǘŜƳŜƭ ǾŜǊƛƭŜǊ ǸȊŜǊƛƴŘŜ ƘŜǊƘŀƴƎƛ ōƛǊ 

ǾŀǊǎŀȅƤƳŘŀ ōǳƭǳƴƳŀȊΦ 

¶ 9ƐƛǘƛƳ ǎŜǘƛƴŘŜƴ ƘŜƳŜƴ ǀƐǊŜƴƳŜŘƛƐƛ ƛœƛƴ ǾŜǊƛ ǎŜǘƛƴƛ ǎŀƪƭŀŘƤƐƤ ǾŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƴƤƴŘŀ 

ǾŜǊƛ ǎŜǘƛ ǸȊŜǊƛƴŘŜ ōƛǊ ƛǒƭŜƳ ȅŀǇǘƤƐƤ ƛœƛƴ ǘŜƳōŜƭ ǀƐǊŜƴŜƴ ŀƭƎƻǊƛǘƳŀǎƤ ƻƭŀǊŀƪ Řŀ 

ŀŘƭŀƴŘƤǊƤƭƤǊΦ 

¶ Ybb ŀƭƎƻǊƛǘƳŀǎƤ ŜƐƛǘƛƳ ŀǒŀƳŀǎƤƴŘŀ ǎŀŘŜŎŜ ǾŜǊƛ ǎŜǘƛƴƛ ǎŀƪƭŀǊ ǾŜ ȅŜƴƛ ǾŜǊƛ ŀƭŘƤƐƤƴŘŀ ōǳ 

veriyi yeni verƛȅŜ œƻƪ ōŜƴȊŜȅŜƴ ōƛǊ ƪŀǘŜƎƻǊƛŘŜ ǎƤƴƤŦƭŀƴŘƤǊƤǊΦ 

 

Örnek: 5ƛȅŜƭƛƳ ƪƛ ŜƭƛƳƛȊŘŜ ƪŜŘƛ ǾŜ ƪǀǇŜƐŜ ōŜƴȊŜȅŜƴ ōƛǊ ȅŀǊŀǘƤƐƤƴ ƎǀǊǸƴǘǸǎǸ ǾŀǊ ŀƳŀ 

ƻƴǳƴ ƪŜŘƛ Ƴƛ ȅƻƪǎŀ ƪǀǇŜƪ Ƴƛ ƻƭŘǳƐǳƴǳ ōƛƭƳŜƪ ƛǎǘƛȅƻǊǳȊΦ .ǳ ǘŀƴƤƳƭŀƳŀ ƛœƛƴΣ ōŜƴȊŜǊƭƛƪ 

ǀƭœǸǎǸ ǸȊŜǊƛƴŘŜ œŀƭƤǒǘƤƐƤ ƛœƛƴ Ybb ŀƭƎƻǊƛǘƳŀǎƤƴƤ ƪǳƭƭŀƴŀōƛƭƛǊƛȊΦ Ybb ƳƻŘŜƭƛƳƛȊΣ ȅŜƴƛ ǾŜǊƛ 

setinin kedi ve köpek resimlerine benzer özelliklerini bulacak ve en benzer özelliklere 

ŘŀȅŀƴŀǊŀƪ ƻƴǳ ƪŜŘƛ ǾŜȅŀ ƪǀǇŜƪ ƪŀǘŜƎƻǊƛǎƛƴŜ ȅŜǊƭŜǒǘƛǊŜŎŜƪǘƛǊΦ 

 

 
 

 

 

 



Uygulama: 
YbbΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜȅŀ ǊŜƎǊŜǎȅƻƴ ƎǀǊŜǾƭŜǊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭŜƴ ōŀǎƛǘΣ ŘŜƴŜǘƛƳƭƛ ōƛǊ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛ όa[ύ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊ ǾŜ ŀȅǊƤŎŀ Ŝƪǎƛƪ ŘŜƐŜǊ ŀǘŀƳŀǎƤƴŘŀ ǎƤƪƭƤƪƭŀ ƪǳƭƭŀƴƤƭƤǊΦ .ŜƭƛǊƭƛ ōƛǊ 

ǾŜǊƛ ƴƻƪǘŀǎƤƴŀ Ŝƴ ȅŀƪƤƴ ƎǀȊƭŜƳƭŜǊƛƴ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ Ŝƴ ϦōŜƴȊŜǊϦ ƎǀȊƭŜƳƭŜǊ ƻƭŘǳƐǳ 

ŦƛƪǊƛƴŜ ŘŀȅŀƴƤǊ ǾŜ ōǳ ƴŜŘŜƴƭŜ ǀƴƎǀǊǸƭŜƳŜȅŜƴ ƴƻƪǘŀƭŀǊƤ ƳŜǾŎǳǘ Ŝƴ ȅŀƪƤƴ ƴƻƪǘŀƭŀǊƤƴ 

ŘŜƐŜǊƭŜǊƛƴŜ ƎǀǊŜ ǎƤƴƤŦƭŀƴŘƤǊŀōƛƭƛǊƛȊΦ YǳƭƭŀƴƤŎƤΣ Yϥȅƛ ǎŜœŜǊŜƪ ŀƭƎƻǊƛǘƳŀŘŀ ƪǳƭƭŀƴƳŀƪ ǸȊŜǊŜ 

ȅŀƪƤƴŘŀƪƛ ƎǀȊƭŜƳƭŜǊƛƴ ǎŀȅƤǎƤƴƤ ǎŜœŜōƛƭƛǊΦ 

 

.ǳǊŀŘŀΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƛœƛƴ Ybb ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ƴŀǎƤƭ ǳȅƎǳƭŀȅŀŎŀƐƤ ǾŜ ŦŀǊƪƭƤ Y ŘŜƐŜǊƭŜǊƛƴƛƴ 

ǎƻƴǳœƭŀǊƤ ƴŀǎƤƭ ŜǘƪƛƭŜŘƛƐƛ ƎǀǎǘŜǊƛƭŜŎŜƪǘƛǊΦ 

 

bŀǎƤƭ œŀƭƤǒƤǊΚ 

YΣ ƪǳƭƭŀƴƤƭŀŎŀƪ Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳ ǎŀȅƤǎƤŘƤǊΦ {ƤƴƤŦƭŀƴŘƤǊƳŀ ƛœƛƴΣ ȅŜƴƛ ōƛǊ ƎǀȊƭŜƳƛƴ ƘŀƴƎƛ ǎƤƴƤŦŀ 

ƎƛǊŜŎŜƐƛƴƛ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ œƻƐǳƴƭǳƪ ƻȅǳ ƪǳƭƭŀƴƤƭƤǊΦ 5ŀƘŀ ōǸȅǸƪ Y ŘŜƐŜǊƭŜǊƛ ƎŜƴŜƭƭƛƪƭŜ ŀȅƪƤǊƤ 

ŘŜƐŜǊƭŜǊŜ ƪŀǊǒƤ ŘŀƘŀ ǎŀƐƭŀƳŘƤǊ ǾŜ œƻƪ ƪǸœǸƪ ŘŜƐŜǊƭŜǊŘŜƴ ŘŀƘŀ ƪŀǊŀǊƭƤ ƪŀǊŀǊ ǎƤƴƤǊƭŀǊƤ ǸǊŜǘƛǊ 

όYҐоΣ YҐмϥŘŜƴ ŘŀƘŀ ƛȅƛ ƻƭǳǊΣ ōǳ Řŀ ƛǎǘŜƴƳŜȅŜƴ ǎƻƴǳœƭŀǊ ŘƻƐǳǊŀōƛƭƛǊΦ 

 

Örnek: .ŀȊƤ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ƎǀǊǎŜƭƭŜǒǘƛǊŜǊŜƪ ōŀǒƭŀȅŀƭƤƳΦ 

import matplotlib.pyplot as plt 

x = [4, 5, 10, 4, 3, 11, 14 , 8, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

classes = [0, 0, 1, 0, 0, 1, 1, 0, 1, 1] 

 

plt.scatter(x, y, c=classes) 

plt.show() 

 
 

 

 



 ƛƳŘƛ Ybb ŀƭƎƻǊƛǘƳŀǎƤƴƤ YҐм ƛƭŜ ǳȅǳƳƭǳ ƘŀƭŜ ƎŜǘƛǊŜƭim: 

from sklearn.neighbors import KNeighborsClassifier 

data = list(zip(x, y)) 

knn = KNeighborsClassifier(n_neighbors=1) 

knn.fit(data, classes) 

 

±Ŝ ȅŜƴƛ ōƛǊ ǾŜǊƛ ƴƻƪǘŀǎƤ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

YƻŘ ǀǊƴŜƐƛΥ 

new_x = 8 

new_y = 21 

new_point = [(new_x, new_y)] 

prediction = knn.predict(new_point) 

 

plt.scatter(x + [new_x], y + [new_y], c=classes + [prediction[0]]) 

plt.text(x=new_x-1.7, y=new_y-0.7, s=f"new point, class: {prediction[0]}") 

plt.show() 

 
 ƛƳŘƛ ŀȅƴƤ ǒŜȅƛ ȅŀǇƤȅƻǊǳȊΣ ŀƴŎŀƪ ǘŀƘƳƛƴƛ ŘŜƐƛǒǘƛǊŜƴ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ Y ŘŜƐŜǊƛȅƭŜΦ 

 

YƻŘ ǀǊƴŜƐƛΥ 

knn = KNeighborsClassifier(n_neighbors=5) 

knn.fit(data, classes) 

prediction = knn.predict(new_point) 

plt.scatter(x + [new_x], y + [new_y], c=classes + [prediction[0]]) 

plt.text(x=new_x-1.7, y=new_y-0.7, s=f"new point, class: {prediction[0]}") 

plt.show() 

 



 
 

mǊƴŜƐƛƴ ŀœƤƪƭŀƴƳŀǎƤΥ 

TƘǘƛȅŀœ Řǳȅǳƭŀŀƴ ƳƻŘǸƭƭŜǊ ƛœŜ ŀƪǘŀǊƤƭƤǊΦ ǎŎƛƪƛǘ-ƭŜŀǊƴΣ tȅǘƘƻƴϥŘŀ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƛœƛƴ ǇƻǇǸƭŜǊ 

bir kütüphanedir. 

 

import matplotlib.pyplot as plt 

from sklearn.neighbors import KNeighborsClassifier 

 

.ƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ŘŜƐƛǒƪŜƴƭŜǊŜ ōŜƴȊŜȅŜƴ ŘƛȊƛƭŜǊ ƻƭǳǒǘǳǊǳƭǳǊΦ Tƪƛ ƎƛǊŘƛ ǀȊŜƭƭƛƐƛ όȄ ǾŜ ȅύ ǾŜ 

ŀǊŘƤƴŘŀƴ ōƛǊ ƘŜŘŜŦ ǎƤƴƤŦ όǎƤƴƤŦύ ǾŀǊΦ IŜŘŜŦ ǎƤƴƤŦƭŀ ǀƴŎŜŘŜƴ ŜǘƛƪŜǘƭŜƴƳƛǒ ƎƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛΣ ȅŜƴƛ 

ǾŜǊƛ ǎƤƴƤŦƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀŎŀƪǘƤǊΦ .ǳǊŀŘŀ ȅŀƭƴƤȊŎŀ ƛƪƛ ƎƛǊƛǒ ǀȊŜƭƭƛƐƛ ƪǳƭƭŀƴƤǊƪŜƴΣ ōǳ 

ȅǀƴǘŜƳƛƴ ƘŜǊƘŀƴƎƛ ōƛǊ ǎŀȅƤŘŀ ŘŜƐƛǒƪŜƴƭŜ œŀƭƤǒŀŎŀƐƤƴƤ ǳƴǳǘƳŀȅƤƴΥ 

 

x = [4, 5, 10, 4, 3, 11, 14 , 8, 10, 12] 

y = [21, 19, 24, 17, 16, 25, 24, 22, 21, 21] 

classes = [0, 0, 1, 0, 0, 1, 1, 0, 1, 1] 

Turn the input features into a set of points: 

data = list(zip(x, y)) 

print(data) 

 

Sonuç: 

[(4, 21), (5, 19), (10, 24), (4, 17), (3, 16), (11, 25), (14, 24), (8, 22), (10, 21), (12, 21)] 

 

 

 



DƛǊŘƛ ǀȊƴƛǘŜƭƛƪƭŜǊƛƴƛ ǾŜ ƘŜŘŜŦ ǎƤƴƤŦƤ ƪǳƭƭŀƴŀǊŀƪΣ Ŝƴ ȅŀƪƤƴ м ƪƻƳǒǳȅǳ ƪǳƭƭŀƴŀǊŀƪ ƳƻŘŜƭŜ ōƛǊ KNN 

ƳƻŘŜƭƛ ǎƤƐŘƤǊƤȅƻǊǳȊΦ 

knn = KNeighborsClassifier(n_neighbors=1) 

knn.fit(data, classes) 

 

!ǊŘƤƴŘŀƴΣ ȅŜƴƛΣ ǀƴƎǀǊǸƭŜƳŜȅŜƴ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤƴ ǎƤƴƤŦƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ŀȅƴƤ Ybb 

ƴŜǎƴŜǎƛƴƛ ƪǳƭƭŀƴŀōƛƭƛǊƛȊΦ Tƭƪ ǀƴŎŜ ȅŜƴƛ Ȅ ǾŜ ȅ ǀȊŜƭƭƛƪƭŜǊƛ ȅŀǊŀǘƤǊƤȊ ǾŜ ŀǊŘƤƴŘŀƴ л ǾŜȅŀ м ǎƤƴƤŦƤ ŜƭŘŜ 

ŜǘƳŜƪ ƛœƛƴ ȅŜƴƛ ǾŜǊƛ ƴƻƪǘŀǎƤƴŘŀ ƪƴƴΦǇǊŜŘƛŎǘόύ ǀƐŜǎƛƴƛ œŀƐƤǊƤǊƤȊΥ 

 

new_x = 8 

new_y = 21 

new_point = [(new_x, new_y)] 

prediction = knn.predict(new_point) 

print(prediction) 

 

Sonuç: [0] 

 

¢ǸƳ ǾŜǊƛƭŜǊƛ ȅŜƴƛ ƴƻƪǘŀ ǾŜ ǎƤƴƤŦƭŀ ōƛǊƭƛƪǘŜ œƛȊŘƛƐƛƳƛȊŘŜΣ м ǎƤƴƤŦƤ ƛƭŜ ƳŀǾƛ ƻƭŀǊŀƪ ŜǘƛƪŜǘƭŜƴŘƛƐƛƴƛ 

ƎǀǊŜōƛƭƛǊƛȊΦ aŜǘƛƴ ŀœƤƪƭŀƳŀǎƤ ȅŀƭƴƤȊŎŀ ȅŜƴƛ ƴƻƪǘŀƴƤƴ ƪƻƴǳƳǳƴǳ ǾǳǊƎǳƭŀƳŀƪ ƛœƛƴŘƛǊΥ 

 

plt.scatter(x + [new_x], y + [new_y], c=classes + [prediction[0]]) 

plt.text(x=new_x-1.7, y=new_y-0.7, s=f"new point, class: {prediction[0]}") 

plt.show() 

 
 

 

 



!ƴŎŀƪ ƪƻƳǒǳ ǎŀȅƤǎƤƴƤ р ƻƭŀǊŀƪ ŘŜƐƛǒǘƛǊŘƛƐƛƳƛȊŘŜΣ ȅŜƴƛ ƴƻƪǘŀƳƤȊƤ ǎƤƴƤŦƭŀƴŘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 

ƴƻƪǘŀ ǎŀȅƤǎƤ ŘŜƐƛǒƛǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ ȅŜƴƛ ƴƻƪǘŀƴƤƴ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ Řŀ ǀȅƭŜΥ 

 

knn = KNeighborsClassifier(n_neighbors=5) 

knn.fit(data, classes) 

prediction = knn.predict(new_point) 

print(prediction) 

 

Sonuç: [1] 

 

¸Ŝƴƛ ƴƻƪǘŀƴƤƴ ǎƤƴƤŦƤƴƤ Ŝǎƪƛ ƴƻƪǘŀƭŀǊƭŀ ōƛǊƭƛƪǘŜ œƛȊŘƛƐƛƳƛȊŘŜΣ ƛƭƎƛƭƛ ǎƤƴƤŦ ŜǘƛƪŜǘƛƴŜ ƎǀǊŜ ǊŜƴƎƛƴ 

ŘŜƐƛǒǘƛƐƛƴƛ ƴƻǘ ŜŘŜǊƛȊΥ 

 

plt.scatter(x + [new_x], y + [new_y], c=classes + [prediction[0]]) 

plt.text(x=new_x-1.7, y=new_y-0.7, s=f"new point, class: {prediction[0]}") 

plt.show() 

 
 

 

 

 

 

 

 

 

 



5.1.4. Destek Vektör Makineleri  
5ŜǎǘŜƪ ±ŜƪǘǀǊ aŀƪƛƴŜǎƛΣ ŦŀǊƪƭƤ ǎƤƴƤŦƭŀǊƤ ŀȅƤǊƳŀƪ ǾŜ ǎƤƴƤǊ ƳŀǊƧƤƴƤ Ŝƴ Ǹǎǘ ŘǸȊŜȅŜ œƤƪŀǊƳŀƪ ƛœƛƴ 

ƪŀǊŀǊ ǎƤƴƤǊƭŀǊƤƴƤ ōǳƭƳaktan sorumludur. CŀǊƪƭƤ ǎƤƴƤŦƭŀǊƤƴ ǎƤƴƤǊƭŀǊƤ ŀǊŀǎƤƴŘŀƪƛ  ōƻǒƭǳƪƭŀǊΣ œƛȊƎƛ ƛƭŜ 

œƛȊƎƛȅŜ Ŝƴ ȅŀƪƤƴ ƴƻƪǘŀƭŀǊ ŀǊŀǎƤƴŘŀƪƛ όŘƛƪύ ƳŜǎŀŦŜƭŜǊŘƛǊΦ 5±aΩŘŜ ǎƤƴƤŦƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ǎƤƴƤǊƭŀǊ œƻƪ 

önemlidir. 

 

Tƪƛ ǎƤƴƤŦƭƤ ōƛǊ ǀǊƴŜƪƭŜ ōŀǒƭŀȅŀƭƤƳΥ ±ŜǊƛƭŜƴ ·м ǾŜ ·н ǎƤƴƤŦƭŀǊƤ ƛœƛƴΣ iki ǎƤƴƤŦƤ Ŝƴ ƛȅƛΣ ȅŀƴƛ ƳƛƴƛƳǳƳ 

Ƙŀǘŀ ƛƭŜ ŀȅƤǊŀƴ ƪŀǊŀǊ ǎƤƴƤǊƤƴƤ ōǳƭƳŀƪ ƛǎǘƛȅƻǊǳȊΦ {±a ōǳƴǳ ōƛǊ ϦIƛǇŜǊǇƭŀƴŜϦ ƛƭŜ ȅŀǇŀǊΦ  ƛƳŘƛ ōǳ 

ƘƛǇŜǊŘǸȊƭŜƳ н ōƻȅǳǘƭǳ ǾŜǊƛ ƻƭƳŀǎƤ ŘǳǊǳƳǳƴŘŀ ǘŜƪ ōƛǊ ŘƻƐǊǳ ƻƭŀōƛƭƛǊ ǾŜ о ōƻȅǳǘƭǳ ǾŜǊƛ ƻƭƳŀǎƤ 

durumunda bir düzlem olabilir. 

 

 
5ŜǎǘŜƪ ±ŜƪǘǀǊ aŀƪƛƴŜƭŜǊƛΣ ƘƛǇŜǊ ŘǸȊƭŜƳŜ Ŝƴ ȅŀƪƤƴ ƴƻƪǘŀƭŀǊ ƻƭŀƴ ϥ5ŜǎǘŜƪ ±ŜƪǘǀǊƭŜǊƛϥ 

ƪŀǾǊŀƳƤƴƤ ƪǳƭƭŀƴƤǊΦ ¸ǳƪŀǊƤŘŀƪƛ ǀǊƴŜƪǘŜΣ ƪƤǊƳƤȊƤ œƛȊƎƛΣ ǘŀƳǇƻƴ ōǀƭƎŜƴƛƴ ƻǊǘŀǎƤƴŘŀƴ ƎŜœŜƴ 

ŘƻƐǊǳǎŀƭ ƘŀǘǘƤǊΦ Tƪƛ ǎƤƴƤŦƤ όaŀǾƛ ȅƤƭŘƤȊƭŀǊ ǾŜ YƤǊƳƤȊƤ ŘŀƛǊŜƭŜǊύ ŀȅƤǊŀƴ ƪŀǊŀǊ ǎƤƴƤǊƤƳƤȊƤ gösterir. 

TƛǊŜƭƛ œƛȊƎƛƭŜǊΣ ƘŜǊ ƛƪƛ ǎƤƴƤŦƤƴ 5ŜǎǘŜƪ ±ŜƪǘǀǊƭŜǊƛ ŀǊŀǎƤƴŘŀ ƛǎǘŜŘƛƐƛƳƛȊ  ǾŜǊƛ ȅƤƐƤƴƤƴƤ ŀȅƤǊŀƴ bölge 

ǎƤƴƤǊƤŘƤǊΣ ϥaŀǊƧϥƤƳƤȊƤ ǘŜƳǎƛƭ ŜŘŜǊΦ  

 

{ƤƴƤǊƭŀǊ ǀƴŜƳlidir. ±ŜǊƛ ōǀƭƎŜƭŜǊƛ ǎƤƴƤǊƤ ǸȊŜǊƛƴŘŜƪƛ ǾŜǊƛƭŜǊƛƴ ƪƤǊƳƤȊƤ çizgiye uzŀƪƭƤƐƤ ƘŜǎŀǇƭŀƴƤǊΦ 

aŀǊƧΣ 5ŜǎǘŜƪ ±ŜƪǘǀǊƭŜǊƛƴƛƴ όŘƻƭŀȅƤǎƤȅƭŀ ŀƭƎƻǊƛǘƳŀƴƤƴ ŀŘƤύ ȅŀǊŘƤƳƤȅƭŀ ǘŀƴƤƳƭŀƴƤǊΦ mǊƴŜƐƛƳƛȊŘŜΣ 

{ŀǊƤ ȅƤƭŘƤȊƭŀǊ ǾŜ {ŀǊƤ ŘŀƛǊŜƭŜǊΣ aŀǊƧƤ ǘŀƴƤƳƭŀȅŀƴ 5ŜǎǘŜƪ ±ŜƪǘǀǊƭŜǊƛŘƛǊΦ .ƻǒƭǳƪ ƴŜ ƪŀŘŀǊ ƛȅƛ 

ƻƭǳǊǎŀΣ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤ ƻ ƪŀŘŀǊ ƛȅƛ œŀƭƤǒƤǊΦ .ǳ ƴŜŘŜƴƭŜ ŘŜǎǘŜƪ ǾŜƪǘǀǊƭŜǊƛ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƴƤƴ 

ƎŜƭƛǒǘƛǊƛƭƳŜǎƛƴŘŜ ǀƴŜƳƭƛ ōƛǊ Ǌƻƭ ƻȅƴŀƳŀƪǘŀŘƤǊΦ ¢Ŝǎǘ ǾŜǊƛƭŜǊƛƴŘŜƪƛ ƘŜǊ ȅŜƴƛ ǾŜǊƛ ƴƻƪǘŀǎƤ ōǳ 

aŀǊƧϥŀ ƎǀǊŜ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀŎŀƪǘƤǊΦ {ŀƐ ǘŀǊŀŦƤƴŘŀȅǎŀ YƤǊƳƤȊƤ ŘŀƛǊŜΣ ŀƪǎƛ ƘŀƭŘŜ aŀǾƛ ȅƤƭŘƤȊ ƻƭŀǊŀƪ 

ǎƤƴƤŦƭŀƴŘƤǊƤƭƤǊΦ 

 

 



 

 

9ƴ ƛȅƛ ȅŀƴƤΣ {±aϥƴƛƴ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜǊƛƭŜǊƛ ŘŜ ǎƤƴƤŦƭŀƴŘƤǊŀōƛƭƳŜǎƛŘƛǊΦ 

 

 
 

 

5ƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜǊƛƭŜǊ ǎǀȊ ƪƻƴǳǎǳ ƻƭŘǳƐǳƴŘŀ ƛǒƭŜǊ ōƛǊŀȊ ȊƻǊƭŀǒƤǊΦ .ǳǊŀŘŀ {±a ϥ4ŜƪƛǊŘŜƪ 

ƘƛƭŜǎƛϥ ƪǳƭƭŀƴƤǊΣ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜǊƛƭŜǊƛ ŘŀƘŀ ȅǸƪǎŜƪ ōƻȅǳǘƭŀǊŀ ŜǒƭŜƳŜƪ ƛœƛƴ ōƛǊ œŜƪirdek 

ƛǒƭŜǾƛ ƪǳƭƭŀƴƤǊΣ ōǀȅƭŜŎŜ ŘƻƐǊǳǎŀƭ ƘŀƭŜ ƎŜƭƛǊ ǾŜ ƻǊŀŘŀ ƪŀǊŀǊ ǎƤƴƤǊƤƴƤ ōǳƭǳǊ. .ƛǊ 4ŜƪƛǊŘŜƪ ƛǒƭŜǾƛΣ 

ƛǎǘŜǊ ŘƻƐǊǳǎŀƭ ƛǎǘŜǊ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜǊƛ ƻƭǎǳƴΣ {±a ǘŀǊŀŦƤƴŘŀƴ ƘŜǊ ȊŀƳŀƴ ƪǳƭƭŀƴƤƭƤǊΣ ŀƴŎŀƪ 

ŀƴŀ ƛǒƭŜǾƛΣ ǾŜǊƛƭŜǊ ƳŜǾŎǳǘ ƘŀƭƛȅƭŜ ŀȅǊƤƭƳŀȊ ƻƭŘǳƐǳƴŘŀ ŘŜǾǊŜȅŜ ƎƛǊŜǊΦ .ǳǊŀŘŀΣ 4ŜƪƛǊŘŜƪ ƛǒƭŜǾƛΣ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǎƻǊǳƴǳƴŀ ōƻȅǳǘƭŀǊ ŜƪƭŜǊΦ 

 

{ƻǊǳƴŀ ōŀƐƭƤ ƻƭŀǊŀƪΣ ŦŀǊƪƭƤ ǘǸǊŘŜ 4ŜƪƛǊŘŜƪ ƛǒƭŜǾƭŜǊƛ ƪǳƭƭŀƴŀōƛƭƛǊǎƛƴƛȊΥ 

¶ 5ƻƐǊǳǎŀƭ 

¶ Polinom 

¶ Radyal Temel Fonksiyonu 

¶ Gauss 

¶ Laplace 

Χ ǾŜ ŘŀƘŀ ŦŀȊƭŀǎƤΦ 5ƻƐǊǳ œŜƪƛǊŘŜƪ ƛǒƭŜǾƛƴƛ ǎŜœƳŜƪΣ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤȅƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ǀƴŜƳƭƛŘƛǊΦ  

 

5ŜǎǘŜƪ ǾŜƪǘǀǊ ŀƐƭŀǊƤ ƻƭŀǊŀƪ Řŀ ōƛƭƛƴŜƴ ŘŜǎǘŜƪ ǾŜƪǘǀǊ ƳŀƪƛƴŜƭŜǊƛΣ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜ ǊŜƎǊŜǎȅƻƴ 

ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ƛƭƎƛƭƛ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƭŜǊƛ ƪǸƳŜǎƛŘƛǊΦ Her biri iki kategoriden birine 

ŀƛǘ ƻƭŀǊŀƪ ƛǒŀǊŜǘƭŜƴƳƛǒ ōƛǊ ŘƛȊƛ ŜƐƛǘƛƳ ǀǊƴŜƐƛ ǾŜǊƛƭŘƛƐƛƴŘŜΣ ōƛǊ D±a ŜƐƛǘƛƳ ŀƭƎƻǊƛǘƳŀǎƤ ȅŜƴƛ ōƛǊ 

ǀǊƴŜƐƛƴ ōƛǊ ƪŀǘŜƎƻǊƛȅŜ Ƴƛ ȅƻƪǎŀ ŘƛƐŜǊƛƴŜ Ƴƛ ŘǸǒǘǸƐǸƴǸ ǘŀƘƳƛƴ ŜŘŜƴ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊǳǊΦ  



SVM'nin (Destek Vektör Makinesi) kullanŀōƛƭŜŎŜƐƛ ƛƪƛ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ȅǀƴǘŜƳƛΥ 

¶ Tƪƛƭƛ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƭŀǊƤ ōƛǊƭŜǒǘƛǊƳŜ 

¶ 4ƻƪ ǎƤƴƤŦƭƤ ǀƐǊŜƴƳŜȅƛ ŘŀƘƛƭ ŜǘƳŜƪ ƛœƛƴ ƛƪƛƭƛ ǇǊƻƎǊŀƳƤ ŘŜƐƛǒǘƛǊƳŜ 

 

Destek Vektör Makinesi ŀƭƎƻǊƛǘƳŀǎƤ ƻƭǳǒǘǳǊǳƭǳǊƪŜƴΣ 

¶ {ƤƴƤŦƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōƛǊōƛǊƛƴŜ Ŝƴ ȅŀƪƤƴ ƛƪƛli seçilir. Bu noktalara destek vektörleri isimleri 

veriyoruz.  

¶ 5ŜǎǘŜƪ ǾŜƪǘǀǊƭŜǊƛƴŘŜƴ ƎŜœŜŎŜƪ ǒŜƪƛƭŘŜ ŘƻƐǊǳƭŀǊ œƛȊƛƭƛǊΦ .ǳ ŘƻƐǊǳƭŀǊŀ ǎƤƴƤǊ œƛȊƎƛǎƛ ŀŘƤ 

verilir.  

¶ HŜǊ ŘƻƐǊǳȅŀ Ŝǒƛǘ ǳȊŀƪǘŀ œƛȊƛƭŜƴ ŘƻƐǊǳȅŀ ƪŀǊŀǊ ŘƻƐǊǳǎǳ ŀŘƤ ǾŜǊƛƭƛǊΦ YŀǊŀǊ ŘƻƐǊǳǎǳƴŀ 

hiper düzlem de denir. 

 

 
 

5±aΩƭŜǊŘŜ ǎƤƴƤflar +1  ve -м ƻƭŀǊŀƪ ŜǘƛƪŜǘƭŜƴƛǊΦ YŀǊŀǊ ŘƻƐǊǳǎǳƴǳƴ Ǹǎǘ ƪƤǎƳƤƴŘŀ ƪŀƭŀƴ ŘƻƐǊǳ 

ŘŜƴƪƭŜƳƛΣ ǿȄҌōҐм Σ ŀƭǘƤƴŘŀ ƪŀƭŀƴ ŘƻƐǊǳ ŘŜƴƪƭŜƳƛ ƛǎŜ ǿȄҌōҐ-1 olarak belirlenir. Karar 

ŘƻƐǊǳǎǳ ŘŜƴƪƭŜƳƛ ƛǎŜΣ ǿȄ ҌōҐл ƻƭǳǊΦ 

 

 
 

5ƻƐǊǳ ƘƛǇŜǊ ŘǸȊƭŜƳƛ ōŜƭƛǊƭŜȅƛƴΥ .ǳǊŀŘŀ Ǹœ ƘƛǇŜǊ ŘǸȊƭŜƳƛƳƛȊ ǾŀǊ ό!Σ . ǾŜ /ύΦ  ƛƳŘƛΣ ȅƤƭŘƤȊƭŀǊƤ 

ǾŜ ŘŀƛǊŜƭŜǊƛ ǎƤƴƤŦƭŀƴŘƤǊƳŀƪ ƛœƛƴ ŘƻƐǊǳ ƘƛǇŜǊ ŘǸȊƭŜƳƛ ōŜƭƛǊƭŜȅƛƴΦ 



 

 
5ƻƐǊǳ ƘƛǇŜǊ ŘǸȊƭŜƳƛ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ōŀǎƛǘ ōƛǊ ƪǳǊŀƭƤ ƘŀǘƤǊƭŀƳŀƴƤȊ ƎŜǊŜƪƛǊΥ άTƪƛ ǎƤƴƤŦƤ ŘŀƘŀ ƛȅƛ 

ŀȅƤǊŀƴ ƘƛǇŜǊ ŘǸȊƭŜƳƛ ǎŜœƛƴέΦ .ǳ ǎŜƴŀǊȅƻŘŀΣ ƘƛǇŜǊ-ŘǸȊƭŜƳ ά.έ ōǳ ƛǒƛ ƳǸƪŜƳƳŜƭ ōƛǊ ǒŜƪƛƭŘŜ 

ƎŜǊœŜƪƭŜǒǘƛǊƳƛǒǘƛǊΦ . œƛȊƎƛǎƛ ƘƛœōƛǊƛƴŜ ŘŜƐƳŜȊ ǾŜ ǘŜƐŜǘ ƎŜœƳŜȊΦ 

 
 

.ǳǊŀŘŀ Ŝƴ ȅŀƪƤƴ ǾŜǊƛ ƴƻƪǘŀǎƤ όƘŜǊ ƛƪƛ ǎƤƴƤŦύ ƛƭŜ ƘƛǇŜǊ ŘǸȊƭŜƳ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜƭŜǊƛ ƳŀƪǎƛƳƛȊŜ 

ŜǘƳŜƪΣ ŘƻƐǊǳ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ƪŀǊŀǊ ǾŜǊƳŜƳƛȊŜ ȅŀǊŘƤƳŎƤ ƻƭŀŎŀƪǘƤǊΦ .ǳ ƳŜǎŀŦŜȅŜ aŀǊƧ ŘŜƴƛǊΦ 

  !ǒŀƐƤŘŀƪƛ ŀƴƭƤƪ ƎǀǊǸƴǘǸȅŜ ōŀƪŀƭƤƳΥ 

 

 
 

¸ǳƪŀǊƤŘŀΣ / ƘƛǇŜǊ ŘǸȊƭŜƳƛƴƛƴ ƳŀǊƧƤƴƤƴ ƘŜƳ ! ƘŜƳ ŘŜ .ϥȅŜ ƪƤȅŀǎƭŀ ȅǸƪǎŜƪ ƻƭŘǳƐǳƴǳ 

ƎǀǊŜōƛƭƛǊǎƛƴƛȊΦ .ǳ ƴŜŘŜƴƭŜΣ ǎŀƐ ƘƛǇŜǊ ŘǸȊƭŜƳƛ / ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤȅƻǊǳȊΦ 5ŀƘŀ ȅǸƪǎŜƪ ƳŀǊƧƭƤ 

ƘƛǇŜǊ ŘǸȊƭŜƳƛ ǎŜœƳŜƴƛƴ ōƛǊ ōŀǒƪŀ ȅƤƭŘƤǊƤƳ ƴŜŘŜƴƛ ǎŀƐƭŀƳƭƤƪǘƤǊΦ 5ǸǒǸƪ ƳŀǊƧƭƤ ōƛǊ ƘƛǇŜǊ-düzlem 

ǎŜœŜǊǎŜƪΣ ȅǸƪǎŜƪ ȅŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǒŀƴǎƤ ǾŀǊŘƤǊΦ 

 

https://www.analyticsvidhya.com/wp-content/uploads/2015/10/SVM_4.png
https://www.analyticsvidhya.com/wp-content/uploads/2015/10/SVM_4.png


 

 

 

!ǒŀƐƤŘŀƪƛ ǎŜƴŀǊȅƻŘŀΣ ƛƪƛ ǎƤƴƤŦ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ǎŀƘƛǇ ƻƭŀƳŀȅƤȊΣ ǇŜƪƛ {±a ōǳ 

ƛƪƛ ǎƤƴƤŦƤ ƴŀǎƤƭ ǎƤƴƤŦƭŀƴŘƤǊƤǊΚ  ƛƳŘƛȅŜ ƪŀŘŀǊ ǎŀŘŜŎŜ ƭƛƴŜŜǊ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ōŀƪǘƤƪΦ 

 

 

 
 

SVM bu sorunu çözebilir. Kolayca! Ek özellik sunarak bu sorunu çözer. Burada yeni bir özellik 

ȊҐȄϣнҌȅϣн ŜƪƭŜȅŜŎŜƐƛȊΦ  ƛƳŘƛ ǾŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ Ȅ ǾŜ Ȋ ŜƪǎŜƴƭŜǊƛƴŜ ȅŜǊƭŜǒǘƛǊŜƭƛƳΥ 

 

 
¸ǳƪŀǊƤŘŀƪƛ ŀǊǎŀŘŀΣ ŘƛƪƪŀǘŜ ŀƭƤƴƳŀǎƤ ƎŜǊŜƪŜƴ ƴƻƪǘŀƭŀǊ ǒǳƴƭŀǊŘƤǊΥ 

¶ z için tǸƳ ŘŜƐŜǊƭŜǊ ƘŜǊ ȊŀƳŀƴ ǇƻȊƛǘƛŦ ƻƭŀŎŀƪǘƤǊ œǸƴƪǸ Ȋ ƘŜƳ Ȅ ƘŜƳ ŘŜ ȅϥƴƛƴ 

ƪŀǊŜƭŜǊƛƴƛƴ ǘƻǇƭŀƳƤŘƤǊ 

¶ hǊƛƧƛƴŀƭ œƛȊƛƳŘŜΣ Ȅ ǾŜ ȅ ŜƪǎŜƴƭŜǊƛƴƛƴ ƻǊƛƧƛƴŜ ȅŀƪƤƴ ƪƤǊƳƤȊƤ ŘŀƛǊŜƭŜǊ ƎǀǊǸƴǸǊΣ ōǳ Řŀ ŘŀƘŀ 

ŘǸǒǸƪ Ȋ ŘŜƐŜǊƛƴŜ ǾŜ ƻǊƛƧƛƴŘŜƴ ƴƛǎǇŜǘŜƴ ǳȊŀƪǘŀƪƛ ȅƤƭŘƤȊƤƴ ŘŀƘŀ ȅǸƪǎŜƪ Ȋ ŘŜƐŜǊƛne yol 

ŀœƳŀǎƤƴŀ ƴŜŘŜƴ ƻƭǳǊΦ 

 

5±a ǎƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤƴŘŀΣ ōǳ ƛƪƛ ǎƤƴƤŦ ŀǊŀǎƤƴŘŀ ŘƻƐǊǳǎŀƭ ōƛǊ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ǎŀƘƛǇ ƻƭƳŀƪ ƪƻƭŀȅŘƤǊΦ 

!ƴŎŀƪΣ ƻǊǘŀȅŀ œƤƪŀƴ ōƛǊ ŘƛƐŜǊ ȅŀƪƤŎƤ ǎƻǊǳΣ ōƛǊ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ǎŀƘƛǇ ƻƭƳŀƪ ƛœƛƴ ōǳ ǀȊŜƭƭƛƐƛ 

manuel olarak eklememiz gerekip gerekmediƐƛŘƛǊ. IŀȅƤǊΣ {±a ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ œŜƪƛǊŘŜƪ ƘƛƭŜǎƛ 

ŀŘƤ ǾŜǊƛƭŜƴ ōƛǊ ǘŜƪƴƛƐƛ ǾŀǊŘƤǊΦ {±a œŜƪƛǊŘŜƐƛΣ ŘǸǒǸƪ ōƻȅǳǘƭǳ ƎƛǊŘƛ ǳȊŀȅƤƴƤ ŀƭŀƴ ǾŜ ƻƴǳ ŘŀƘŀ 

https://www.analyticsvidhya.com/wp-content/uploads/2015/10/SVM_6.png
https://www.analyticsvidhya.com/wp-content/uploads/2015/10/SVM_6.png


ȅǸƪǎŜƪ ōƻȅǳǘƭǳ ōƛǊ ǳȊŀȅŀ ŘǀƴǸǒǘǸǊŜƴΣ ȅŀƴƛ ŀȅǊƤƭŀƳŀȅŀƴ ǇǊƻōƭŜƳƛ ŀȅǊƤƭŀōƛƭƛǊ ǇǊƻōƭŜƳŜ 

ŘǀƴǸǒǘǸǊŜƴ ōƛǊ ŦƻƴƪǎƛȅƻƴŘǳǊΦ ÇoƐǳƴƭǳƪƭŀ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ŀȅƤǊƳŀ ǇǊƻōƭŜƳƛƴŘŜ 

ƪǳƭƭŀƴƤǒƭƤŘƤǊΦ .ŀǎƛǘœŜ ǎǀȅƭŜƳŜƪ ƎŜǊŜƪƛǊǎŜΣ ōŀȊƤ ǎƻƴ ŘŜǊŜŎŜ ƪŀǊƳŀǒƤƪ ǾŜǊƛ ŘǀƴǸǒǸƳƭŜǊƛ ȅŀǇŀǊ ǾŜ 

ŀǊŘƤƴŘŀƴ ǘŀƴƤƳƭŀŘƤƐƤƴƤȊ ŜǘƛƪŜǘƭŜǊŜ ǾŜȅŀ œƤƪǘƤƭŀǊŀ ƎǀǊŜ ǾŜǊƛƭŜǊƛ ŀȅƤǊƳŀ ǎǸǊŜŎƛƴƛ ōǳƭǳǊΦ 

 

hǊƛƧƛƴŀƭ ƎƛǊŘƛ ǳȊŀȅƤƴŘŀƪƛ ƘƛǇŜǊ ŘǸȊƭŜƳŜ ōŀƪǘƤƐƤƳƤȊŘŀ ōƛǊ ŘŀƛǊŜȅŜ ōŜƴȊƛȅƻǊΥ

 
 

 

YǸǘǸǇƘŀƴŜƭŜǊƛ TƴŘƛǊƳŜΣ 4ŀƭƤǒƳŀ 5ƛȊƛƴƛƴƛ !ȅŀǊƭŀƳŀΣ ±ŜǊƛ {Ŝǘƛƴƛ TƴŘƛǊƳŜ 

import numpy as np 

import matplotlib.pyplot as plt 

import pandas as pd 

import os 

os.chdir('Calisma_Dizniniz') 

dataset = pd.read_csv('SƻǎȅŀƭaŜŘȅŀwŜƪƭŀƳYŀƳǇŀƴȅŀǎƤΦŎǎǾϥύ 

{ǇȅŘŜǊΩƤƴ ǾŀǊƛŀōƭŜ ŜȄǇƭƻǊŜǊ ǇŜƴŎŜǊŜǎƛƴŘŜƴ ǾŜǊƛ ǎŜǘƛƳƛȊƛ ƎǀǊŜƭƛƳΥ 

https://www.analyticsvidhya.com/wp-content/uploads/2015/10/SVM_10.png


 
Veriyi Anlamak 

¸ǳƪŀǊƤŘŀ ƎǀǊŘǸƐǸƳǸȊ ǾŜǊƛ ǎŜǘƛ ōŜǒ ƴƛǘŜƭƛƪǘŜƴ ƻƭǳǒǳȅƻǊΦ ±ŜǊƛ ǎŜǘƛ ōƛǊ ǎƻǎȅŀƭ ƳŜŘȅŀ 

ƪŀȅƤǘƭŀǊƤƴŘŀƴ ŘŜǊƭŜƴƳƛǒ ŘǳǊǳƳŘŀΦ YǳƭƭŀƴƛŎƛL5 ƳǸǒǘŜǊƛȅƛ ōŜƭƛǊƭŜȅŜƴ ŜǒǎƛȊ ǊŀƪŀƳΣ /ƛƴǎƛȅŜǘΣ ¸ŀǒΣ 

¢ŀƘƳƛƴƛ DŜƭƛǊ ȅƤƭƭƤƪ ǘŀƘƳƛƴ ŜŘƛƭŜƴ ƎŜƭƛǊΣ {ŀǘƛƴ!ƭŘƛaƛ ƛǎŜ ōŜƭƛǊƭƛ ōƛǊ ǸǊǸƴǸ ǎŀǘƤƴ ŀƭƳƤǒ ƻƭǳǇ 

ƻƭƳŀŘƤƐƤΣ ƘŀŘƛ ƭǸƪǎ ŀǊŀōŀ ŘƛȅŜƭƛƳΦ .ǳ ǾŜǊƛ ǎŜǘƛƴŘŜ ƪƻƭŀȅŎŀ ŀƴƭŀǒƤƭŀōƛƭŜŎŜƐƛ Ǝƛōƛ ƘŜŘŜŦ 

ŘŜƐƛǒƪŜƴƛƳƛȊ {ŀǘƛƴ!ƭŘƛaƛΩŘƛǊΦ 5ƛƐŜǊ ŘǀǊǘ ƴƛǘŜƭƛƪ ƛǎŜ ōŀƐƤƳǎƤȊ ƴƛǘŜƭƛƪƭŜǊŘƛǊΦ .ǳ ōŀƐƤƳǎƤȊ 

ƴƛǘŜƭƛƪƭŜǊƭŜ ōŀƐƤƳƭƤ ƴƛǘŜƭƛƪ όǎŀǘƤƴ ŀƭƳŀ ŘŀǾǊŀƴƤǒƤƴƤƴ ƎŜǊœŜƪƭŜǒƛǇ ƎŜǊœŜƪƭŜǒƳŜȅŜŎŜƐƛύ ǘŀƘƳƛƴ 

edilecek. 

±ŜǊƛ {Ŝǘƛƴƛ .ŀƐƤƳƭƤ ǾŜ .ŀƐƤƳǎƤȊ bƛǘŜƭƛƪƭŜǊŜ !ȅƤǊƳŀƪ 

¸ǳƪŀǊƤŘŀ ƎǀǊŘǸƐǸƳǸȊ ƴƛǘŜƭƛƪƭŜǊŘŜƴ ōŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴ ƻƭŀǊŀƪ ǎŀŘŜŎŜ ȅŀǒ ǾŜ ǘŀƘƳƛƴƛ ƳŀŀǒƤ 

ƪǳƭƭŀƴŀŎŀƐƤȊΦ 

X = dataset.iloc[:, [2,3]].values 

y = dataset.iloc[:, 4].values 



 
±ŜǊƛȅƛ 9ƐƛǘƛƳ ǾŜ ¢Ŝǎǘ hƭŀǊŀƪ !ȅƤǊƳŀƪ 

±ŜǊƛ ǎŜǘƛƴŘŜ плл ƪŀȅƤǘ ǾŀǊ ōǳƴǳƴ оллΩǸƴǸ ŜƐƛǘƛƳΣ мллΩǸƴǸ ǘŜǎǘ ƛœƛƴ ŀȅƤǊŀƭƤƳΦ 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.25, random_state = 0) 

Normalizasyon ς Feature Scaling 

.ŀƐƤƳǎƤȊ ŘŜƐƛǒƪŜƴƭŜǊŘŜƴ ȅŀǒ ƛƭŜ ǘŀƘƳƛƴƛ ƎŜƭƛǊ ŀȅƴƤ ōƛǊƛƳŘŜ ƻƭƳŀŘƤƐƤ ƛœƛƴ ŦŜŀǘǳǊŜ ǎŎŀƭƛƴƎ 

ǳȅƎǳƭŀȅŀŎŀƐƤȊ. 

from sklearn.preprocessing import StandardScaler 

sc_X = StandardScaler() 

X_train = sc_X.fit_transform(X_train) 

X_test = sc_X.transform(X_test) 

{±a aƻŘŜƭƛ hƭǳǒǘǳǊƳŀƪ ǾŜ 9ƐƛǘƳŜƪ 

 ƛƳŘƛ ǎŎƛƪƛǘ-ƭŜŀǊƴ ƪǸǘǸǇƘŀƴŜǎƛ ǎǾƳ ƳƻŘǸƭǸ {±/ ǎƤƴƤŦƤƴŘŀƴ ƻƭǳǒǘǳǊŀŎŀƐƤƳƤȊ Ŏƭŀǎǎifier nesnesi 

ƛƭŜ ƳƻŘŜƭƛƳƛȊ ƻƭǳǒǘǳǊŀƭƤƳΦ 

from sklearn.svm import SVC 

classifier = SVC(kernel='linear', random_state = 0) 

classifier.fit(X_train, y_train) 

{ƤƴƤŦ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴŘŜƴ ōƛǊŀȊ ōŀƘǎŜŘŜƭƛƳΦ ƪŜǊƴŜƭ ƭƛƴŜŀǊΣ ƘŜǊ ǎŜŦŜǊƛƴŘŜ ŀȅƴƤ ǎƻƴǳœƭŀǊƤ ŀƭƳŀƪ 

için de random_state=0 diyoruz. 



Test Seti ile Tahmin Yapmak 

!ȅƤǊŘƤƐƤƳƤȊ ǘŜǎǘ ǎŜǘƛƳƛȊƛ ό·ψǘŜǎǘύ ƪǳƭƭŀƴŀǊŀƪ ƻƭǳǒǘǳǊŘǳƐǳƳǳȊ ƳƻŘŜƭ ƛƭŜ ǘŀƘƳƛƴ ȅŀǇŀƭƤƳ  ve 

ŜƭŘŜ ŜǘǘƛƐƛƳƛȊ ǎŜǘ όȅψǇǊŜŘύ ƛƭŜ ƘŜŘŜŦ ŘŜƐƛǒƪŜƴ όȅψǘŜǎǘύ ǘŜǎǘ ǎŜǘƛƳƛȊƛ ƪŀǊǒƤƭŀǒǘƤǊŀƭƤƳΦ 

y_pred = classifier.predict(X_test) 

 
¸ǳƪŀǊƤŘŀ y_test όƎŜǊœŜƪ ǾŜǊƛύ ƛƭŜ ƳƻŘŜƭƛƴ ǘŀƘƳƛƴ ŜǘǘƛƐƛ y_pred bir görüntü bulunuyor. 

ƎǀǊŘǸƐǸƳǸȊ ƪŀŘŀǊƤȅƭŀ ǘǸƳ ǘŀƘƳƛƴƭŜǊ ŘƻƐǊǳ ƎǀǊǸƴǸȅƻǊ ŀƴŎŀƪ ŘŀƘŀ ōǳǊŀŘŀƴ ƎǀǊŜƳŜŘƛƐƛƳƛȊ 

ōƛǊ œƻƪ ŘŜƐŜǊ ǾŀǊΦ bŜȅǎŜ Ƙŀǘŀ ƳŀǘǊƛǎƛƴŘŜ ƎǀǊǸƴǸǊ ŀǊǘƤƪΦ 

Hata Matrisini hƭǳǒǘǳǊƳŀ 

¸ŀǇǘƤƐƤƳƤȊ ǎƤƴƤŦƭŀƴŘƤǊƳŀƴƤƴ ŘƻƐǊǳƭǳƐǳƴǳ ƪƻƴǘǊƻƭ ŜǘƳŜ ȅǀƴǘŜƳƭŜǊƛƴŘŜƴ ōƛǊƛǎƛ ŘŜ Ƙŀǘŀ ƳŀǘǊƛǎƛ 

ƻƭǳǒǘǳǊƳŀƪǘƤǊΦ Iŀǘŀ ƳŀǘǊƛǎƛ ƛœƛƴ ǎŎƛƪƛǘ-learn kütüphanesi metrics modülü confusion_matrix 

Ŧƻƴƪǎƛȅƻƴǳƴǳ ƪǳƭƭŀƴƤȅƻǊǳȊΦ 

from sklearn.metrics import confusion_matrix 

cm = confusion_matrix(y_test, y_pred) 

print(cm) 

[[66 2] 

 [ 8 24]] 



.ƛƭŘƛƐƛƴƛȊ Ǝƛōƛ млл ƪŀȅƤǘƭƤƪ ǘŜǎǘ ǾŜǊƛǎƛ ŀȅƤǊƳƤǒǘƤƪΦ ¸ǳƪŀǊƤŘŀ ƎǀǊŘǸƐǸƳǸȊ Ƙŀǘŀ ƳŀǘǊƛǎƛƴŜ ƎǀǊŜ мл 

ƪŀȅƤǘ ȅŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳƤǒΣ фл ƪŀȅƤǘ ŘƻƐǊǳ ǎƤƴƤŦƭŀƴŘƤǊƤƭƳƤǒΦ [ƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴŘŀ ȅŀƴƭƤǒ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǎŀȅƤǎƤ мм ƛŘƛΦ Y Ŝƴ ȅŀƪƤƴ ƪƻƳǒǳŘŀ ƛǎŜ т ƛŘƛΦ DǊŀŦƛƐƛƳƛȊƛ ƎǀǊŜƭƛƳΥ 

from matplotlib.colors import ListedColormap 

X_set, y_set = X_train, y_train 

X1, X2 = np.meshgrid(np.arange(start = X_set[:, 0].min() - 1, stop = X_set[:, 0].max() + 1, step 

= 0.01), 

         np.arange(start = X_set[:, 1].min() - 1, stop = X_set[:, 1].max() + 1, step = 0.01)) 

plt.contourf(X1, X2, classifier.predict(np.array([X1.ravel(), X2.ravel()]).T).reshape(X1.shape), 

             alpha = 0.75, cmap = ListedColormap(('blue', 'green'))) 

plt.xlim(X1.min(), X1.max()) 

plt.ylim(X2.min(), X2.max()) 

for i, j in enumerate(np.unique(y_set)): 

     plt.scatter(X_set[y_set == j, 0], X_set[y_set == j, 1], 

                 c = ListedColormap(('yellow', 'green'))(i), label = j) 

plt.titlŜόϥ{±a ό9ƐƛǘƛƳ {Ŝǘƛύϥύ 

ǇƭǘΦȄƭŀōŜƭόϥ¸ŀǒϥύ 

ǇƭǘΦȅƭŀōŜƭόϥaŀŀǒϥύ 

plt.legend() 

plt.show() 

 
 ƛƳŘƛ ƎǊŀŦƛƐƛƳƛȊƛ ǘŜǎǘ ǎŜǘƭŜǊƛ ƛœƛƴ œƛȊŜƭƛƳΦ .ǳƴǳƴ ƛœƛƴ ȅǳƪŀǊƤŘŀƪƛ ƪƻŘŘŀ ǾŜǊƛ ǎŜǘƛƴƛ ǾŜ ŜǘƛƪŜǘ 

ōƛƭƎƛƭŜǊƛƴƛ ŘŜƐƛǒǘƛǊƳŜƪ ȅŜǘŜǊƭƛ ƻƭǳǊΦ 



 
¸ŀƴƭƤǒ ǎƤƴƤŦƭŀƴŘƤǊƤƭŀƴ мл ƴƻƪǘŀȅƤ buradan sayabiliriz. Grafik lojistik regresyona çok benzedi. 

½ŀǘŜƴ Ƙŀǘŀ ǎŀȅƤƳƤȊ Řŀ ōƛǊōƛǊƛƴŜ œƻƪ ȅŀƪƤƴŘƤΦ 

 

 

5.1.5. Naive Bayes 
.ŀȅŜǎ !ƐƤΣ ōƛǊ ŘƛȊƛ ŘŜƐƛǒƪŜƴ ŀǊŀǎƤƴŘŀki ƛƭƛǒƪƛlerin ƻƭŀǎƤƭƤƪƭŀǊƤƴƤ ǀƐǊŜƴŜǊŜƪ œƤƪŀǊƤƳ ȅŀǇŀƴ bir 

ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ algoritmaǎƤŘƤǊ. DǸǒǸƴŎŜ ȅŀ Řŀ ƻƭǳǒŀƴ ƪŀƴƤ ǾŜȅŀ ȅǀƴƭŜƴŘƛǊƛƭƳƛǒ ƻƭŀǎƤƭƤƪƭƤ ōƛǊ 

ƳƻŘŜƭŘƛǊΦ mǊƴŜƐƛƴΣ ōƛǊ .ŀȅŜǎ ŀƐƤΣ ƘŀǎǘŀƭƤƪƭŀǊ ǾŜ ǎŜƳǇǘƻƳƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ƻƭŀǎƤƭƤƪ ƛƭƛǒƪƛƭŜǊƛƴƛ 

ǘŜƳǎƛƭ ŜŘŜōƛƭƛǊΦ .ŜƭƛǊǘƛƭŜǊ ǾŜǊƛƭŘƛƐƛƴŘŜΣ ŀƐ œŜǒƛǘƭƛ ƘŀǎǘŀƭƤƪƭŀǊƤƴ ǾŀǊƭƤƐƤƴƤƴ ƻƭŀǎƤƭƤƪƭŀǊƤƴƤ 

hesaplamak için kǳƭƭŀƴƤƭŀōƛƭƛǊΦ  

 

YƻƴǳǒƳŀ ǎƛƴȅŀƭƭŜǊƛ ǾŜȅŀ ǇǊƻǘŜƛƴ ŘƛȊƛƭŜǊƛ Ǝƛōƛ ŘŜƐƛǒƪŜƴ ŘƛȊƛƭŜǊƛƴƛ ƳƻŘŜƭƭŜȅŜƴ .ŀȅŜǎ ŀƐƭŀǊƤƴŀ 

ŘƛƴŀƳƛƪ .ŀȅŜǎ ǒŜōŜƪŜƭŜǊƛ ŘŜƴƛǊΦ .ŜƭƛǊǎƛȊƭƛƪ ŀƭǘƤƴŘŀ ƪŀǊŀǊ ǇǊƻōƭŜƳƭŜǊƛƴƛ ǘŜƳǎƛƭ ŜŘŜōƛƭŜƴ ǾŜ 

œǀȊŜōƛƭŜƴ .ŀȅŜǎ ŀƐƭŀǊƤƴƤƴ ƎŜƴŜƭƭŜƳŜƭŜǊƛƴŜ Ŝǘƪƛ ŘƛȅŀƎǊŀƳƭŀǊƤ ŘŜƴƛǊΦ 

 

bŀƠǾŜ .ŀȅŜǎϥǘŜ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤΣ ƭƻƧƛǎǘƛƪ ǊŜƎǊŜǎȅƻƴ Ǝƛōƛ ŀȅƤǊǘ ŜŘƛŎƛ ƳƻŘŜƭƭŜǊŜ ƎǀǊŜ ŘŀƘŀ ƘƤȊƭƤ 

ōƛǊƭŜǒƛǊΣ ōǳ ƴŜŘŜƴƭŜ ŘŀƘŀ ŀȊ ŜƐƛǘƛƳ ǾŜǊƛǎƛƴŜ ƛƘǘƛȅŀŎƤƴƤȊ ǾŀǊŘƤǊΦ !ƴŀ ŀǾŀƴǘŀƧƤΣ ǀȊŜƭƭƛƪƭŜǊ 

ŀǊŀǎƤƴŘŀƪƛ ŜǘƪƛƭŜǒƛƳƭŜǊƛ ǀƐǊŜƴŜƳŜƳŜǎƛŘƛǊΦ 

 

.ŀȅŜǎŎƛ ƳŀƴǘƤƪ ǇǊƻƎǊŀƳƤ ƛƪƛ ōƛƭŜǒŜƴŘŜƴ ƻƭǳǒǳǊΦ Tƭƪ ōƛƭŜǒŜƴ ƳŀƴǘƤƪƭƤ ōƛǊ ōƛƭŜǒŜƴŘƛǊΤ ŀƭŀƴƤƴ 

ƴƛǘŜƭƛƪǎŜƭ ȅŀǇƤǎƤƴƤ ȅŀƪŀƭŀȅŀƴ ōƛǊ ŘƛȊƛ .ŀȅŜǎ /ǸƳƭŜƭŜǊƛƴŘŜƴ ƻƭǳǒǳǊΦ TƪƛƴŎƛ ōƛƭŜǒŜƴ ƴƛŎŜƭƛƪǎŜƭŘƛǊΣ 

alanla ilgili nicel bilgileri kodlar. 

 

¸ŀƐƳǳǊΣ ȅŀƐƳǳǊƭŀƳŀ ǎƛǎǘŜƳƛƴƛƴ ŜǘƪƛƴƭŜǒǘƛǊƛƭƛǇ ŜǘƪƛƴƭŜǒǘƛǊƛƭƳŜȅŜŎŜƐƛƴƛ ŜǘƪƛƭŜǊ ǾŜ ƘŜƳ ȅŀƐƳǳǊ 

ƘŜƳ ŘŜ ȅŀƐƳǳǊƭŀƳŀ ǎƛǎǘŜƳƛ œƛƳƭŜǊƛƴ Ƥǎƭŀƪ ƻƭǳǇ ƻƭƳŀŘƤƐƤƴƤ ŜǘƪƛƭŜǊΦ 4ƛƳ Ƥǎƭŀƪ ƛǎŜ ȅŀƐƳǳ Ƴǳ 

ȅŀƐŘƤ ȅƻƪǎŀ ȅŀƐƳǳǊƭŀƳŀ ǎƛǎǘŜƳƛ Ƴƛ œŀƭƤǒǘƤΦ 

 



mǊƴŜƐƛƴΣ /ŜōǊŀƛƭ ǇƛƪƴƛƐƛŜ ƎƛǘƳƛǒ ƻƭǎǳƴΣ ōǳ ŘǳǊǳƳŘŀ /ŜōǊŀƛƭΩƛƴ ƻƭŘǳƐǳ ȅŜǊ ŘŜ ȅŀƐƳǳǊ 

ȅŀƐƳǳȅƻǊΦ 

 

 
 

 

 

 

 

 

 

 

 

Örnek: 

¢Ŝǎǘ ŀƭǘƤƴŘŀƪƛ ǎƛǎǘŜƳƛƴ ƎƛǊƛǒ ǎŀȅƤǎƤ р œƤƪƤǒ ǎŀȅƤǎƤ м ŘƛǊΦ  DƛǊƛǒƭŜǊ ƛƪƛƭƛ ǎŀȅƤ ǎƛǎǘŜƳƛƴŘŜ ōƛǘ ƻƭŀǊŀƪ 

ǳȅƎǳƭŀƴƳŀƪǘŀŘƤǊΦ ¢ƻǇƭŀƳ ǘŜǎǘ ǎŀȅƤǎƤ нл ŎƛƘŀȊ ƛǎŜΣ ǘŜǎǘǘŜƴ ƎŜœŜƴ ŎƛƘŀȊ ǎŀȅƤǎƤ му ƛǎŜ ǘŜǎǘǘŜƴ 

ƪŀƭƳŀ ƻƭŀǎƤƭƤƐƤ ƴŜŘƛǊΚ 

 

Örnek: 

Gün DǀǊǸƴǸǒ {ƤŎŀƪƭƤƪ  Nem Rüzgar Play  

1 DǸƴŜǒƭƛ {ƤŎŀƪ Yüksek ½ŀȅƤŦ IŀȅƤǊ 

2 DǸƴŜǒƭƛ {ƤŎŀƪ Yüksek Kuvvetli IŀȅƤǊ 

3 Bulutlu {ƤŎŀƪ Yüksek ½ŀȅƤŦ Evet 

4 ¸ŀƐƳǳǊƭǳ Hafif Yüksek ½ŀȅƤŦ Evet 

5 ¸ŀƐƳǳǊƭǳ {ƻƐǳƪ Normal ½ŀȅƤŦ Evet 

6 ¸ŀƐƳǳǊƭǳ {ƻƐǳƪ Normal Kuvvetli IŀȅƤǊ 

7 Bulutlu {ƻƐǳƪ Normal Kuvvetli Evet 

8 DǸƴŜǒƭƛ Hafif Yüksek ½ŀȅƤŦ ƘŀȅƤǊ 

9 DǸƴŜǒƭƛ {ƻƐǳƪ Normal ½ŀȅƤŦ Evet 

10 ¸ŀƐƳǳǊƭǳ Hafif Normal ½ŀȅƤŦ Evet 

11 DǸƴŜǒƭƛ Hafif Normal Kuvvetli Evet 

12 Bulutlu Hafif Yüksek Kuvvetli Evet 

13 Bulutlu {ƤŎŀƪ Normal ½ŀȅƤŦ Evet 

14 ¸ŀƐƳǳǊƭǳ Hafif Yüksek Kuvvetli ƘŀȅƤǊ 

 

DǸƴŜǒƭƛ {ƻƐǳƪ Yüksek Kuvvetli ? 

 

¢ƻǇƭŀƳ DǸƴ {ŀȅƤǎƤҐмп 

Evet=9 



IŀȅƤǊҐр 

 

P(Evet)=9/14 

tόIŀȅƤǊύҐрκмп 

 

IŀǾŀƴƤƴ ƎǀǊǸƴǸǒ ŘǳǊǳƳǳƴŀ ƎǀǊŜΣ 

IŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ƎǸƴŜǒƭƛ ƻƭŘǳƐǳnda 2 gün oyun var. IŀǾŀ ƎǸƴŜǒƭƛ ƻƭŘǳƐǳƴŘŀ ƻȅǳƴ ƻȅƴŀƳŀ 

ƻƭŀǎƤƭƤƐƤΣ P(H_DǸƴŜǒƭƛ | Evet)=2/9 

IŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ƎǸƴŜǒƭƛ ƻƭŘǳƐǳƴŘŀ 3 gün oyun yok. P(H_GüƴŜǒƭƛ |  HŀȅƤǊ)=3/5 

¢ƻǇƭŀƳ ƎǸƴŜǒƭƛ ƎǸƴ ǎŀȅƤǎƤҐнҌоҐр 

 

IŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ōǳƭǳǘƭǳ ƻƭŘǳƐǳnda 4 gün oyun var. P(H_Bulutlu | Evet)=4/9 

IŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ōǳƭǳǘƭǳ ƻƭŘǳƐǳƴŘŀ 0 gün oyun yok. P(H_Bulutlu | IŀȅƤǊ)=0/5 

¢ƻǇƭŀƳ ōǳƭǳǘƭǳ ƎǸƴ ǎŀȅƤǎƤҐпҌлҐп 

 

HŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ȅŀƐƳǳǊƭǳ ƻƭŘǳƐǳƴŘŀ 3 gün oyun var. P(H_¸ŀƐƳǳǊƭǳ | Evet)=3/9 

HŀǾŀƴƤƴ ƎǀǊǸƴǸǒǸ ȅŀƐƳǳǊƭǳ ƻƭŘǳƐǳƴŘŀ 2 gün oyun yok. P(H_¸ŀƐƳǳǊƭǳ | HayƤǊ)=2/5 

¢ƻǇƭŀƳ ȅŀƐƳǳǊƭǳ ƎǸƴ ǎŀȅƤǎƤҐнҌоҐр 

¢ƻǇƭŀƳ ƎǸƴ ǎŀȅƤǎƤҐрҌпҌрҐмп 

 

{ƤŎŀƪƭƤƪ ŘǳǊǳƳǳƴŀ ƎǀǊŜΣ 

{ƤŎŀƪƭƤƐƤƴ ǎƤŎŀƪ ƻƭŘǳƐǳƴŘŀ н ƎǸƴ ƻȅǳƴ ǾŀǊΦ tό{ψ{ƤŎŀƪ μ 9ǾŜǘύҐнκф 

{ƤŎŀƪƭƤƐƤƴ ǎƤŎŀƪ ƻƭŘǳƐǳƴŘŀ н ƎǸƴ ƻȅǳƴ ȅƻƪΦ tό{ψ{ƤŎŀƪ μ IŀȅƤǊύҐнκр 

Toplam ǎƤŎŀƪ ƎǸƴ ǎŀȅƤǎƤҐнҌнҐп 

 

{ƤŎŀƪƭƤƐƤƴ ƘŀŦƛŦ ƻƭŘǳƐǳƴŘŀ 4 gün oyun var. P(S_Hafif | Evet)=4/9 

SƤŎŀƪƭƤƐƤƴ ƘŀŦƛŦ ƻƭŘǳƐǳƴŘŀ 2 gün oyun yok. P(S_Hafif μ IŀȅƤǊύҐнκр 

Toplam hafif ƎǸƴ ǎŀȅƤǎƤҐпҌнҐс 

 

{ƤŎŀƪƭƤƐƤƴ ǎƻƐǳƪ ƻƭŘǳƐǳnda 3 gün oyun var. P(S_SƻƐǳƪ | Evet)=3/9 

{ƤŎŀƪƭƤƐƤƴ ǎƻƐǳƪ ƻƭŘǳƐǳnda 1 gün oyun yok. P(S_SƻƐǳƪ μ IŀȅƤǊύҐмκр 

Toplam ǎƻƐǳƪ ƎǸƴ ǎŀȅƤǎƤҐоҌмҐп 

¢ƻǇƭŀƳ ƎǸƴ ǎŀȅƤǎƤҐпҌсҌпҐмп 

 

Rüzgar durumuna göre, 

RüȊƎŀǊ ȊŀȅƤŦ ƻƭŘǳƐǳnda  6 gün oyun var. P(R_½ŀȅƤŦ μ 9ǾŜǘύҐсκфҐнκо 

wǸȊƎŀǊ ȊŀȅƤŦ ƻƭŘǳƐǳƴŘŀ  2 gün oyun yok. P(R_½ŀȅƤŦ μ IŀȅƤǊύҐнκр 

Toplam ǊǸȊƎŀǊ ȊŀȅƤŦ ƎǸƴ ǎŀȅƤǎƤҐ6+2=8 

 

Rüzgar Kuvvetli ƻƭŘǳƐǳƴŘŀ 3 gün oyun var. P(R_Kuvvetli | Evet)=3/9=1/9 

Rüzgar Kuvvetli ƻƭŘǳƐǳƴŘŀ 3 gün oyun yok. P(R_YǳǾǾŜǘƭƛ μ IŀȅƤǊύҐоκр 



¢ƻǇƭŀƳ ǊǸȊƎŀǊ ƪǳǾǾŜǘƭƛ ƎǸƴ ǎŀȅƤǎƤҐоҌоҐс 

¢ƻǇƭŀƳ ƎǸƴ ǎŀȅƤǎƤҐуҌсҐмп 

 

Nem durumuna göre, 

Nem yüksek olŘǳƐǳƴŘŀ 3 gün oyun var. P(N_Yüksek | Evet)=3/9 

Nem yüksek olŘǳƐǳƴŘŀ п ƎǸƴ ƻȅǳƴ ȅƻƪΦ tόbψ¸ǸƪǎŜƪ μ IŀȅƤǊύҐпκр 

¢ƻǇƭŀƳ ƴŜƳ ȅǸƪǎŜƪ  ƎǸƴ ǎŀȅƤǎƤҐоҌпҐт 

 

Nem normal olŘǳƐǳƴŘŀ 6 gün oyun var. P(N_Normal | Evet)=6/9 

Nem normal olŘǳƐǳƴŘŀ 1 gün oyun yok. P(N_Normal μ IŀȅƤǊύҐ1/5 

¢ƻǇƭŀƳ ƴŜƳ ȊŀȅƤŦ ƎǸƴ ǎŀȅƤǎƤҐсҌмҐт 

¢ƻǇƭŀƳ ƎǸƴ ǎŀȅƤǎƤҐтҌтҐмп 

 

·ҐϑDǸƴŜǒƭƛΣ {ƻƐǳƪΣ ¸ǸƪǎŜƪΣ YǳǾǾŜǘƭƛϒ ise 

 

P( X |  Evet ) = P(Evet) *  tόIψDǸƴŜǒƭƛ |  Evet) *  tό{ψ{ƻƐǳƪ |  Evet) *  P(R_Kuvvetli |  Evet) *  

P(N_Yüksek |  Evet) 

 

P(X | Evet) = (9/14)*(2/9)*(1/9)*(3/9)=(1/7)*(1/27)=1/189=0.053 

 

P(X |  IŀȅƤǊ) = tόIŀȅƤǊύ * tόIψDǸƴŜǒƭƛ |  IŀȅƤǊύ * tό{ψ{ƻƐǳƪ |  IŀȅƤǊύ * P(R_Kuvvetli |  IŀȅƤǊύ *  

P(N_Yüksek |  IŀȅƤǊύ 

 

P(X |  IŀȅƤǊύ = (5/14)* (3/5)*(1/5)*(3/5)*(4/5)=(3/14)(12/125)=18/875=0.0206 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5.1.6. Rassal Orman Modeli  
wŀǎǘƎŜƭŜ ƻǊƳŀƴƭŀǊΣ ŘŜƴŜǘƛƳƭƛ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ IŜƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƘŜƳ ŘŜ 

ǊŜƎǊŜǎȅƻƴ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ  

 

YŀǊŀǊ ŀƐŀœƭŀǊƤΥ 

wŀǎǘƎŜƭŜ ƻǊƳŀƴ ƳƻŘŜƭƛƴƛƴ ȅŀǇƤ ǘŀǒƭŀǊƤ ƻƭŘǳƪƭŀǊƤ ƛœƛƴ ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ bilinmesi 

gerekmektedir. Oldukça sezgisel ȅŀƪƭŀǒƤƳƭŀǊ ƛœŜǊƛǊΦ 4ƻƐǳ ƛƴǎŀƴƤƴ ƘŀȅŀǘƭŀǊƤƴƤƴ ōƛǊ ƴƻƪǘŀǎƤƴŘŀ 

ōƛƭŜǊŜƪ ȅŀ Řŀ ōƛƭƳŜȅŜǊŜƪ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƪǳƭƭŀƴŘƤƐƤƴŀ ōŀƘǎŜ ƎƛǊŜǊƛƳΦ  .ƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴƤƴ ƴŀǎƤƭ 

œŀƭƤǒǘƤƐƤƴƤ ōƛǊ ǀǊƴŜƪ ǸȊŜǊƛƴŘŜƴ ŀƴƭŀƳŀƪ ƳǳƘǘŜƳŜƭŜƴ œƻƪ ŘŀƘŀ ƪƻƭŀȅŘƤǊ. 

 

 
 

±ŜǊƛ ǎŜǘƛƳƛȊƛƴ ǎƻƭŘŀƪƛ ǒŜƪƭƛƴ ǸǎǘǸƴŘŜƪƛ ǎŀȅƤƭŀǊŘŀƴ ƻƭǳǒǘǳƐǳƴǳ Ƙŀȅŀƭ ŜŘƛƴΦ Tƪƛ м ǾŜ ōŜǒ лϥƤƳƤȊ 

ǾŀǊ όмϥƭŜǊ ǾŜ лϥƭŀǊ ǎƤƴƤŦƭŀǊƤƳƤȊŘƤǊύ ǾŜ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ƪǳƭƭŀƴŀǊŀƪ ǎƤƴƤŦƭŀǊƤ ŀȅƤǊƳŀƪ ƛǎǘƛȅƻǊǳȊΦ 

mȊŜƭƭƛƪƭŜǊ ǊŜƴƪƭƛŘƛǊ όƪƤǊƳƤȊƤȅŀ ƪŀǊǒƤ ƳŀǾƛύ ǾŜ ƎǀȊƭŜƳƛƴ ŀƭǘƤ œƛȊƛƭƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤŘƤǊΦ tŜƪƛ ōǳƴǳ 

ƴŀǎƤƭ ȅŀǇŀōƛƭƛǊƛȊΚ 

 

wŜƴƪΣ лϥƭŀǊŘŀƴ ōƛǊƛ ƘŀǊƛœ ǘǸƳǸ ƳŀǾƛ ƻƭŘǳƐǳ ƛœƛƴΣ ŀȅǊƤƭƳŀǎƤ ƻƭŘǳƪœŀ ōŀǊƛȊ ōƛǊ ǀȊŜƭƭƛƪ Ǝƛōƛ 

ƎǀǊǸƴǸȅƻǊΦ .ǀȅƭŜŎŜ ϦYƤǊƳƤȊƤ ƳƤΚϦ {ƻǊǳǎǳƴǳ ƪǳƭƭŀƴŀōƛƭƛǊƛȊΦ ƛƭƪ ŘǸƐǸƳǸƳǸȊǸ ŀȅƤǊƳŀƪ ƛœƛƴΦ .ƛǊ 

ŀƐŀœǘŀƪƛ ōƛǊ ŘǸƐǸƳǸΣ ȅƻƭǳƴ ƛƪƛȅŜ ŀȅǊƤƭŘƤƐƤ ƴƻƪǘŀ ƻƭŀǊŀƪ ŘǸǒǸƴŜōƛƭƛǊǎƛƴƛȊ - ƪǊƛǘŜǊƭŜǊƛ ƪŀǊǒƤƭŀȅŀƴ 

ƎǀȊƭŜƳƭŜǊ 9ǾŜǘ ŘŀƭƤƴŀ ǾŜ IŀȅƤǊ ŘŀƭƤƴŀ ƛƴƳŜȅŜƴƭŜǊΦ 

 

IŀȅƤǊ ŘŀƭƤ όōƭǳŜǎύ ŀǊǘƤƪ лϥƭŀǊŘƤǊΣ ōǳ ȅǸȊŘŜƴ ƻǊŀŘŀ ƛǒƛƳƛȊ ōƛǘǘƛΣ ŀƴŎŀƪ 9ǾŜǘ ǒǳōŜƳƛȊ ȅƛƴŜ ŘŜ 

ōǀƭǸƴŜōƛƭƛǊΦ  ƛƳŘƛ ƛƪƛƴŎƛ ǀȊŜƭƭƛƐƛ ƪǳƭƭŀƴƤǇ Ϧ!ƭǘƤ œƛȊƛƭƛ ƳƛΚϦ 5ƛȅŜ ǎƻǊŀōƛƭƛǊƛȊΦ ƛƪƛƴŎƛ ōƛǊ ōǀƭƳŜ 

yapmak için. 

 

!ƭǘƤ œƛȊƛƭƛ ƛƪƛ мΣ 9ǾŜǘ ŀƭǘ ŘŀƭƤƴŀ ƎƛŘŜǊ ǾŜ ŀƭǘƤ œƛȊƛƭƳŜƳƛǒ лΣ ǎŀƐ ŀƭǘ ŘŀƭŘŀƴ ŀǒŀƐƤ ƎƛŘŜǊ ǾŜ ƘŜǇƛƳƛȊ 

ƛǒƛƳƛȊ ōƛǘŜǊΦ YŀǊŀǊ ŀƐŀŎƤƳƤȊΣ ǾŜǊƛƭŜǊƛ ƳǸƪŜƳƳŜƭ ōƛǊ ǒŜƪƛƭŘŜ ōǀƭƳŜƪ ƛœƛƴ ƛƪƛ ǀȊŜƭƭƛƐƛ ƪǳƭƭŀƴŀōƛƭŘƛΦ  

!œƤƪœŀǎƤ ƎŜǊœŜƪ Ƙŀȅŀǘǘŀ ǾŜǊƛƭŜǊƛƳƛȊ ōǳ ƪŀŘŀǊ ƴŜǘ ƻƭƳŀȅŀŎŀƪΣ ŀƴŎŀƪ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴƤƴ 

ƪǳƭƭŀƴŘƤƐƤ ƳŀƴǘƤƪ ŀȅƴƤ ƪŀƭŀŎŀƪΦ IŜǊ ŘǸƐǸƳŘŜ ǎƻǊulacak - Hangi özellik, eldeki gözlemleri, 



ƻǊǘŀȅŀ œƤƪŀƴ ƎǊǳǇƭŀǊƤƴ ƻƭŀōƛƭŘƛƐƛƴŎŜ ŦŀǊƪƭƤ ƻƭŀŎŀƐƤ ǒŜƪƛƭŘŜ όǾŜ ƻǊǘŀȅŀ œƤƪŀƴ ƘŜǊ ŀƭǘ ƎǊǳōǳƴ 

ǸȅŜƭŜǊƛ ƳǸƳƪǸƴ ƻƭŘǳƐǳƴŎŀ ōƛǊōƛǊƛƴŜ ōŜƴȊŜȅŜŎŜƪ ǒŜƪƛƭŘŜύ ōǀƭƳŜƳŜ ƛȊƛƴ ǾŜǊƛǊΚ 

 

!Ɛŀœ ǘŀōŀƴƭƤ ŀƭƎƻǊƛǘƳŀƭŀǊΣ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜ ǇǊƻōƭŜƳƭŜǊƛƴƛ œǀȊƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ǇƻǇǸƭŜǊ 

ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƭŜǊƛŘƛǊΦ !Ɛŀœ ǘŀōŀƴƭƤ ŀƭƎƻǊƛǘƳŀƭŀǊΣ ȅǸƪǎŜƪ ŘƻƐǊǳƭǳƪ Σ ƪŀǊŀǊƭƤƭƤƪ ǾŜ 

ȅƻǊǳƳƭŀƳŀ ƪƻƭŀȅƭƤƐƤƴŀ ǎŀƘƛǇ ǘŀƘƳƛƴƭŜǊ ǸǊŜǘƛǊƭŜǊ Φ 

 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ǘŜƳŜƭ ƻƭŀǊŀƪ п ŀƴŀ ŘǸƐǸƳ όƴƻŘŜύΩŘŜƴ ƻƭǳǒǳǊ: Kǀƪ όǊƻƻǘύ ŘǸƐǸƳΣ ƛœ ŘǸƐǸƳƭŜǊ 

ǾŜ ȅŀǇǊŀƪ όƭŜŀŦύ ŘǸƐǸƳƭŜǊŘŜƴ ƻƭǳǒǳǊΦ .ǳ ŘǸƐǸƳƭŜǊ ŘŀƭƭŀǊ ŀǊŀŎƤƭƤƐƤȅƭŀ ōƛǊōƛǊƛƴŜ ōŀƐƭŀƴƤǊΦ 

 

YŀǊŀǊ ŀƐŀœƭŀǊƤƴŘŀ ǇǊƻōƭŜƳ ǎƤƴƤŦƤƴŀ ƎǀǊŜ ǾŜǊƛ ǘǸǊƭŜǊƛ: 

 

 
 

YŀǊŀǊ ŀƐŀœƭŀǊƤƴŘŀ ƪǳǊǳƭŀƴ ƳƻŘŜƭƛƴ ǾŜȅŀ ƳƻŘŜƭƭŜǊƛƴ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ŘŜƐŜǊƭŜƴŘƛǊƳŜŘŜ 

ƪǳƭƭŀƴƤƭŀƴ Ƙŀǘŀ ƳŜǘǊƛƪƭŜǊƛ ƛǎŜ ƎŜƴŜƭ ƛǘƛōŀǊƛȅƭŜ ŀǒŀƐƤŘŀƪƛ ǒŜƪilde ǾŜǊƛƭƳƛǒǘƛǊΦ  Ŝƪƛƭde yer verilen 

hata metǊƛƪƭŜǊƛ ƎŜǊŜƪ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ƎŜǊŜƪǎŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƭŜǊƛƴƛƴ ǇŜǊŦƻǊƳŀƴǎƤƴƤƴ 

ǘŜǎǘƛƴŘŜ ǎƤƪƭƤƪƭŀ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 



FŀǊƪƭƤ ŀƐŀœ ǘŀōŀƴƭƤ ŀƭƎƻǊƛǘƳŀƭŀǊ ǾŀǊŘƤǊΥ 

¶ YŀǊŀǊ ŀƐŀœƭŀǊƤ 

¶ Rastgele Orman 

¶ DǊŀŘȅŀƴ !ǊǘƤǊƳŀ 

¶ Torbalama (Bootstrap Toplama) 

 

Rastgele Orman {ƤƴƤŦƭŀƴŘƤǊƤŎƤǎƤ: 

wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ŀŘƤƴŘŀƴ Řŀ ŀƴƭŀǒƤƭŀŎŀƐƤ ƎƛōƛΣ ōƛǊ ǘƻǇƭǳƭǳƪ ƻƭŀǊŀƪ œŀƭƤǒŀƴ œƻƪ ǎŀȅƤŘŀ ōƛǊŜȅǎŜƭ 

ƪŀǊŀǊ ŀƐŀŎƤƴŘŀƴ ƻƭǳǒǳǊΦ wŀǎǘƎŜƭŜ ƻǊƳŀƴŘŀƪƛ ƘŜǊ ōƛǊ ŀƐŀœ ōƛǊ ǎƤƴƤŦ ǘŀƘƳƛƴƛ ǾŜǊƛǊ ǾŜ Ŝƴ œƻƪ ƻȅǳ 

ŀƭŀƴ ǎƤƴƤŦΣ ƳƻŘŜƭƛƳƛȊƛƴ ǀƴƎǀǊǸǎǸ ƘŀƭƛƴŜ ƎŜƭƛǊ όŀǒŀƐƤŘŀƪƛ ǒŜƪƭŜ ōŀƪƤƴύΦ 

 

 
 

 

 

wŀǎǘƎŜƭŜ ƻǊƳŀƴƤƴ ŀǊŘƤƴŘŀƪƛ ǘŜƳŜƭ ƪŀǾǊŀƳ ōŀǎƛǘ ŀƳŀ ƎǸœƭǸ ōƛǊ ƪŀǾǊŀƳŘƤǊ - ƪŀƭŀōŀƭƤƪƭŀǊƤƴ 

ōƛƭƎŜƭƛƐƛΦ  

 

wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ Ŝƴ ǇƻǇǸƭŜǊ ŀƐŀœ ǘŀōŀƴƭƤ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŘŀƴ ōƛǊƛŘƛǊΦ !ȅƴƤ 

ȊŀƳŀƴŘŀ Ŝƴ ŜǎƴŜƪ ǾŜ ƪǳƭƭŀƴƤƳƤ ƪƻƭŀȅŘƤǊΦ KŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ Ŝƴ ōǸȅǸƪ ǇǊƻōƭŜƳƭŜǊƛƴŘŜƴ ōƛǊƛ 

ŀǒƤǊƤ ǀƐǊŜƴƳŜ-veriyi ezberlemedir (overfitting). Rassal orman modeli bu problemi çözmek 

ƛœƛƴ ƘŜƳ ǾŜǊƛ ǎŜǘƛƴŘŜƴ ƘŜƳ ŘŜ ǀȊƴƛǘŜƭƛƪ ǎŜǘƛƴŘŜƴ Ǌŀǎǎŀƭ ƻƭŀǊŀƪ млϥƭŀǊŎŀ мллϥƭŜǊŎŜ ŦŀǊƪƭƤ ŀƭǘ-

setler seçilir ve bunlar eƐƛǘƛlirΦ .ǳ ȅǀƴǘŜƳƭŜ мллϥƭŜǊŎŜ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊǳƭǳǊ ǾŜ ƘŜǊ ōƛǊ ƪŀǊŀǊ 

ŀƐŀŎƤ ōƛǊŜȅǎŜƭ ƻƭŀǊŀƪ ǘŀƘƳƛƴŘŜ ōǳƭǳƴǳǊΦ DǸƴǸƴ ǎƻƴǳƴŘŀ ǇǊƻōƭŜƳ ǊŜƎǊŜǎȅƻƴǎŀ ƪŀǊŀǊ 

ŀƐŀœƭŀǊƤƴƤƴ ǘŀƘƳƛƴƭŜǊƛƴƛƴ ƻǊǘŀƭŀƳŀǎƤ ǇǊƻōƭŜƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ise ǘŀƘƳƛƴƭŜǊ ŀǊŀǎƤƴŘŀ Ŝƴ œƻƪ ƻȅ 

alan seçilir. 



 

wŀǎǘƎŜƭŜ hǊƳŀƴ ŘŜƴŜǘƛƳƭƛ ōƛǊ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ Rastgele orman, yüzlerce karar 

ŀƐŀœƭŀǊƤ ǾŜ ǎƻƴǊŀ ƘŜǊ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴƤ ŦŀǊƪƭƤ ōƛǊ ƎǀȊƭŜƳ ǀǊƴŜƐƛ ǸȊŜǊƛƴŘŜ ŜƐƛǘƛǊΦ   ½ŀǘŜƴ ŀŘƤƴŘŀƴ 

Řŀ ŀƴƭŀǒƤƭŀŎŀƐƤ ƎƛōƛΣ ōƛǊ ƻǊƳŀƴ ƻƭǳǒǘǳǊǳǊ ǾŜ ōǳƴǳ ōƛǊ ǒŜƪƛƭŘŜ ǊŀǎǘƎŜƭŜ ȅŀǇŀǊΦ YǳǊŘǳƐǳ 

άƻǊƳŀƴέΣ œƻƐǳ ȊŀƳŀƴ άtorbalama (bagging) έ ȅǀƴǘŜƳƛȅƭŜ ŜƐƛǘƛƭŜƴ ƪŀǊŀǊ ŀƐŀœƭŀǊƤ 

ǘƻǇƭǳƭǳƐǳŘǳǊΦ wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ōƛǊŘŜƴ ŦŀȊƭŀ ƪŀǊŀǊ ŀƐŀŎƤƴƤ ƻƭǳǒǘǳǊǳǊ ǾŜ ŘŀƘŀ ŘƻƐǊǳ ǾŜ ƛǎǘƛƪǊŀǊƭƤ 

ōƛǊ ǘŀƘƳƛƴ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ƻƴƭŀǊƤ ōƛǊƭŜǒǘƛǊƛǊΦ wŀǎǘƎŜƭŜ ƻǊƳŀƴƤƴ ōǸȅǸƪ ōƛǊ ŀǾŀƴǘŀƧƤΣ ƳŜǾŎǳǘ 

ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ǎƛǎǘŜƳƭŜǊƛƴƛƴ œƻƐǳƴǳ ƻƭǳǒǘǳǊŀƴ ƘŜƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƘŜƳ ŘŜ ǊŜƎǊŜǎȅƻƴ 

ǇǊƻōƭŜƳƭŜǊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƳŜǎƛŘƛǊΦ  

 

RŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ŦŀǊƪƭƤ ŀƐŀœƭŀǊŘŀƴ ǘŀƘƳƛƴ ǎƻƴǳœƭŀǊƤƴƤƴ ƻǊǘŀƭŀƳŀǎƤƴƤ ŀƭŀǊŀƪ ǘŜƪ ōƛǊ ƪŀǊŀǊ 

ŀƐŀŎƤƴŘŀƴ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ ǘŀƘƳƛƴ ŘƻƐǊǳƭǳƐǳ ǾŜǊƛǊΦ 

 

wŀǎǘƎŜƭŜ ƻǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤΣ ǾŜǊƛ ƪǸƳŜsinde önemli olan özelliklerin bulǳƴƳŀǎƤƴŀ ȅŀǊŘƤƳŎƤ 

ƻƭŀōƛƭƛǊΦ .ƛǊ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƪƛ ǀƴŜƳƭƛ ǀȊŜƭƭƛƪƭŜǊƛ ǎŜœŜƴ .ƻǊǳǘŀ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ǘŜƳŜƭƛƴŘŜ ȅŜǊ 

ŀƭƤǊΦ wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ œŜǒƛǘƭƛ ǳȅƎǳƭŀƳŀƭŀǊŘŀΣ ǀǊƴŜƐƛƴ Ŝ-ǘƛŎŀǊŜǘǘŜ ƳǸǒǘŜǊƛƭŜǊŜ ŦŀǊƪƭƤ ǸǊǸƴƭŜǊƛƴ 

ǘŀǾǎƛȅŜƭŜǊƛƴƛ ǎŀƐƭŀƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤƭƤǊ. ¢ƤǇǘŀΣ ƘŀǎǘŀƴƤƴ ǘƤōōƛ ƪŀȅŘƤƴƤ ŀƴŀƭƛȊ ŜŘŜǊŜƪ ƘŀǎǘŀƴƤƴ 

ƘŀǎǘŀƭƤƐƤƴƤ ǘŀƴƤƳƭŀƳŀƪ ƛœƛƴ ǊŀǎǘƎŜƭŜ ōƛǊ ƻǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ !ȅǊƤŎŀ ōŀƴƪŀŎƤƭƤƪ 

ǎŜƪǘǀǊǸƴŘŜ ƳǸǒǘŜǊƛƴƛƴ ŘƻƭŀƴŘƤǊƤŎƤ ǾŜȅŀ ƳŜǒǊǳ ƻƭǳǇ ƻƭƳŀŘƤƐƤƴƤ ƪƻƭŀȅŎŀ ǘŜǎǇƛǘ ŜǘƳŜƪ ƛœƛƴ 

ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 

 

wŀǎǘƎŜƭŜ ƻǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤ ŀǒŀƐƤŘŀƪƛ ŀŘƤƳƭŀǊƤ ǘŀƳŀƳƭŀȅŀǊŀƪ œŀƭƤǒƤǊΥ 

!ŘƤƳ м Υ !ƭƎƻǊƛǘƳŀΣ ǎŀƐƭŀƴŀƴ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ ǊŀǎǘƎŜƭŜ ǀǊƴŜƪƭŜǊ ǎŜœŜǊΦ 

!ŘƤƳ нΥ !ƭƎƻǊƛǘƳŀΣ ǎŜœƛƭŜƴ ƘŜǊ ǀǊƴŜƪ ƛœƛƴ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǒǘǳǊurΦ !ǊŘƤƴŘŀƴ ƻƭǳǒǘǳǊǳƭŀƴ ƘŜǊ 

ƪŀǊŀǊ ŀƐŀŎƤƴŘŀƴ ōƛǊ ǘŀƘƳƛƴ ǎƻƴǳŎǳ ŀƭƤǊΦ 

!ŘƤƳ оΥ 5ŀƘŀ ǎƻƴǊŀ ǘŀƘƳƛƴ ŜŘƛƭŜƴ ƘŜǊ ǎƻƴǳœ ƛœƛƴ ǎŜçim ȅŀǇƤƭŀŎŀƪǘƤǊΦ .ƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ 

problemind  ǊŜƎǊŜǎȅƻƴ ǇǊƻōƭŜƳƛ ƛœƛƴ ƻǊǘŀƭŀƳŀ ƪǳƭƭŀƴŀŎŀƪǘƤǊ Φ 

!ŘƤƳ п Υ Son olarak, algoritma, son tahmin olarak en çok oylanan tahmin sonucunu 

seçecektir. 

 

wŀǎǘƎŜƭŜ hǊƳŀƴΣ ŀƐŀœƭŀǊƤ ōǸȅǸǘǸǊƪŜƴΣ ƳƻŘŜƭŜ Ŝƪ ǊŀǎƎŜƭŜƭƛƪ ƪŀǘƤȅƻǊΦ .ƛǊ ŘǸƐǸƳǸ ǇŀǊœŀƭŀǊŀ 

ŀȅƤǊƤǊƪŜƴ Ŝƴ ǀƴŜƳƭƛ ǀȊŜƭƭƛƐƛ ŀǊŀƳŀƪ ȅŜǊƛƴŜΣ ǊŀǎǘƎŜƭŜ ōƛǊ ǀȊŜƭƭƛƪ ŀƭǘ ƪǸƳŜǎƛ ŀǊŀǎƤƴŘa en iyi 

ǀȊŜƭƭƛƐƛ ŀǊŀǊΦ .ǳΣ ƎŜƴŜƭƭƛƪƭŜ ŘŀƘŀ ƛȅƛ ōƛǊ ƳƻŘŜƭƭŜ ǎƻƴǳœƭŀƴŀƴ ƎŜƴƛǒ ōƛǊ œŜǒƛǘƭƛƭƛƪƭŜ ǎƻƴǳœƭŀƴƤǊΦ 

 

.ǳ ƴŜŘŜƴƭŜΣ wŀǎǘƎŜƭŜ hǊƳŀƴŘŀΣ ōƛǊ ŘǸƐǸƳǸƴ ōǀƭǸƴƳŜǎƛ ƛœƛƴ ŀƭƎƻǊƛǘƳŀ ǘŀǊŀŦƤƴŘŀƴ ǀȊŜƭƭƛƪƭŜǊƛƴ 

ǎŀŘŜŎŜ ǊŀǎǘƎŜƭŜ ōƛǊ ŀƭǘ ƪǸƳŜǎƛ ŘƛƪƪŀǘŜ ŀƭƤƴƤǊΦ Iŀǘǘŀ ƳǸƳƪǸƴ ƻƭŀƴ Ŝƴ ƛȅƛ ŜǒƛƪƭŜǊƛ όƴƻǊƳŀƭ ōƛǊ 

ƪŀǊŀǊ ŀƐŀŎƤ Ǝƛōƛύ ŀǊŀƳŀƪ ȅŜǊƛƴŜΣ ƘŜǊ ǀȊŜƭƭƛƪ ƛœƛƴ ǊŀǎǘƎŜƭŜ ŜǒƛƪƭŜǊ ƪǳƭƭŀƴƤƭŀǊŀƪ ŀƐŀœƭŀǊ ŘŀƘŀ 

rastgele yapƤƭabilir. 

 

 



Bir tatil gezisine ƪŀǊŀǊ ǾŜǊƳŜƪ ƛǎǘŜȅŜƴ ōƛǊ ŀŘŀƳ ŘǸǒǸƴǸƴΦ !ǊƪŀŘŀǒƭŀǊƤƴŀ ƎŜœƳƛǒǘŜ ƎƛǘǘƛƐƛƴƛ 

yerle ilgili ƪŜƴŘƛǎƛƴŜ ǎƻǊǳƭŀǊ ǎƻǊƳŀƭŀǊƤƴƤ ǾŜ ǘŀǾǎƛȅŜŘŜ ōǳƭǳƴƳŀǎƤƴƤ ƛǎǘŜǊΦ !ǊƪŀŘŀǒƭŀǊƤ, 

ǎƻǊŘǳƪƭŀǊŀ ǎƻǊǳƭŀǊƤƴ ŎŜǾŀǇƭŀǊƤƴƤ ƪǳƭƭŀƴŀǊŀƪ ƴŜ ǘŀǾǎƛȅŜ Ŝdilmesi ƎŜǊŜƪǘƛƐƛƴŜ ŘŀƛǊ ƪŀǊŀǊƤƴƤ 

yönlendirmek için kurallar yaratƤǊƭŀǊ. !ǊŘƤƴŘŀƴ ŀǊƪŀŘŀǒƭŀǊƤƴŘŀƴ ŘŀƘŀ ŦŀȊƭŀ ǘŀǾǎƛȅŜŘŜ 

bulunmŀǎƤƴƤ ǘŀǾǎƛȅŜ ŜŘŜǊ ǾŜ ƻƴŀ ŦŀǊƪƭƤ ǎƻǊǳƭŀǊ ǎƻǊƳŀƭŀǊƤƴƤ ƛǎǘŜǊ. Daha sonra, kendisine en çok 

tavsiye edilen ȅŜǊƛ ǎŜœŜǊΦ .ǳΣ wŀǎǘƎŜƭŜ hǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤ ȅŀƪƭŀǒƤƳƤƴƤƴ ǘƛǇƛƪ ōƛǊ ǀǊƴŜƐƛŘƛǊΦ  

 

mǊƴŜƐƛƴ ōƛǊ ŦƛƭƳ ƛȊƭŜƳŜƪ ƛǎǘƛȅƻǊǎǳƴǳȊ ǾŜ ƪŀrar veremiyorsunuz. Bir arkadaǒƤƴƤȊƤ ŀǊŀǊǎŀƴƤȊ ǾŜ ƻ 

ǎƛȊŜ ǘŜǊŎƛƘ ŜǘǘƛƐƛƴƛȊ ŦƛƭƳ ǘǸǊǸΣ ǎǸǊŜΣ ȅƤƭΣ ƻȅǳƴŎǳ-yönetmen, hollywood-alternatif vs. soru 

ǎŜǘƛƴŘŜƴ œŜǒƛǘƭƛ ǎƻǊǳƭŀǊƭŀ ŘŀƘŀ ǀƴŎŜ ƛȊƭŜŘƛƐƛƴƛȊ ŦƛƭƳƭŜǊŜ όǘǊŀƛƴƛƴƎ ǎŜǘύ ƎǀǊŜ ōƛǊ ǘŀƘƳƛƴŘŜ 

ōǳƭǳƴǳǊǎŀ ōǳ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭǳǊΦ 9ƐŜǊ нл ŀǊƪŀŘŀǒƤƴƤȊ ōǳ ǎƻǊǳ ǎŜǘƛƴŘŜƴ ŦŀǊƪƭƤ ǎƻǊǳƭŀǊ ǎŜœƛǇ 

ǾŜǊŘƛƐƛƴƛȊ ŎŜǾŀǇƭŀǊŀ ƎǀǊŜ ǘŀǾǎƛȅŜŘŜ ōǳƭǳƴǳǊǎŀ ǾŜ ǎƛȊ Ŝƴ œƻƪ ǘŀǾǎƛȅŜ ŜŘƛƭŜƴ ŦƛƭƳƛ ǎŜœŜǊǎŜƴƛȊ ōǳ 

rassal orman olur. 

 

wŀǎǘƎŜƭŜ hǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ōƛǊ ōŀǒƪŀ ōǸȅǸƪ ƪŀƭƛǘŜǎƛΣ ƘŜǊ ōƛǊ ǀȊŜƭƭƛƐƛƴ ǘŀƘƳƛƴ ǸȊŜǊƛƴŘŜƪƛ 

nispi öneminƛ ǀƭœƳŜƴƛƴ œƻƪ ƪƻƭŀȅ ƻƭƳŀǎƤŘƤǊΦ {ƪƭŜŀǊƴΣ ōǳ ǀȊŜƭƭƛƐƛ ƪǳƭƭŀƴŀƴ ŀƐŀœ ŘǸƐǸƳƭŜǊƛƴƛƴΣ 

ƻǊƳŀƴŘŀƪƛ ǘǸƳ ŀƐŀœƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ƪƛǊƭƛƭƛƐƛ ƴŜ ƪŀŘŀǊ ŀȊŀƭǘǘƤƐƤƴŀ ōŀƪŀǊŀƪΣ ōƛǊ ǀȊŜƭƭƛƐƛ ǀƴ ǇƭŀƴŘŀ 

ǘǳǘŀƴ ƘŀǊƛƪŀ ōƛǊ ŀǊŀœ ǎŀƐƭŀǊΦ IŜǊ ōƛǊ ǀȊŜƭƭƛƪ ƛœƛƴ ōǳ ǎƪƻǊǳ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ŜƐƛǘƛǊ ǾŜ ǎƻƴǳœƭŀǊƤ 

ǀƭœŜƪƭŜƴŘƛǊƛǊΣ ōǀȅƭŜŎŜ ǘǸƳ ǀƴŜƳƭŜǊƛƴ ǘƻǇƭŀƳƤ мΩŜ ŜǒƛǘǘƛǊΦ 

 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀ ƘŜǊ ƛœ ŘǸƐǸƳ ōƛǊ ǀȊƴƛǘŜƭƛƪ ǸȊŜǊƛƴŘŜ ōƛǊ άǘŜǎǘƛέ ǘŜƳǎƛƭ ŜŘŜǊ όǀǊƴΦ ōƛǊ ǇŀǊŀ 

ȅŀǘƤǊƳŀ ƛǒƭŜƳƛƴƛƴ ōŀǒŀ ȅŀ Řŀ ƪǳȅǊǳƪƭŀǊŀ ƳƤ ŘǀƴǸǒǘǸƐǸύΣ ƘŜǊ ōƛǊ Řŀƭ ǘŜǎǘƛƴ ǎƻƴǳŎǳƴǳ ǘŜƳsil 

ŜŘŜǊ ǾŜ ƘŜǊ ōƛǊ ȅŀǇǊŀƪ ŘǸƐǸƳǸ ōƛǊ ǎƤƴƤŦ ŜǘƛƪŜǘƛƴƛ ǘŜƳǎƛƭ ŜŘŜǊ όǘǸƳ ƴƛǘŜƭƛƪƭŜǊƛ ƘŜǎŀǇƭŀŘƤƪǘŀƴ 

ǎƻƴǊŀ ŀƭƤƴŀƴ ƪŀǊŀǊύΦ 4ƻŎǳƪƭŀǊƤ ƻƭƳŀȅŀƴ ōƛǊ ŘǸƐǸƳ ōƛǊ ȅŀǇǊŀƪǘƤǊΦ 

 

mȊŜƭƭƛƐƛƴ ǀƴŜƳƛƴŜ ōŀƪŀǊŀƪΣ ƘŀƴƎƛ ǀȊŜƭƭƛƪƭŜǊƛ ŘǸǒǸǊƳŜƪ ƛǎǘŜŘƛƐƛƴƛȊŜ ƪŀǊŀǊ ǾŜǊŜōƛƭƛǊǎƛƴƛȊΣ œǸƴƪǸ 

ōǳƴƭŀǊ ǘŀƘƳƛƴ ǎǸǊŜŎƛƴŜ ȅŜǘŜǊƛƴŎŜ ƪŀǘƪƤŘŀ ōǳƭǳƴƳŀȊΦ .ǳ ǀƴŜƳƭƛŘƛǊΣ œǸƴƪǸ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛƴŘŜ ƎŜƴŜƭ ōƛǊ ƪǳǊŀƭΣ ǎŀƘƛǇ ƻƭŘǳƐǳƴǳȊ ŘŀƘŀ ŦŀȊƭŀ ǀȊŜƭƭƛƪ ƻƭƳŀǎƤΣ ƳƻŘŜƭƛƴƛȊƛƴ ŀǒƤǊƤ 

ǳȅŘǳǊƳŀ ǾŜ ǘŜǊǎƛ ƻƭƳŀ ƻƭŀǎƤƭƤƐƤ ŘŀƘŀ ȅǸƪǎŜƪǘƛǊΦ 

 

YŀǊŀǊ !ƐŀœƭŀǊƤ ǾŜ wŀǎǘƎŜƭŜ hǊƳŀƴƭŀǊ !ǊŀǎƤƴŘŀƪƛ CŀǊƪΥ 

.ƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀ ǀȊŜƭƭƛƪƭŜǊŜ ǾŜ ŜǘƛƪŜǘƭŜǊŜ ǎŀƘƛǇ ōƛǊ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛ ƎƛǊŘƛȅǎŜƴƛȊΣ ǘŀƘƳƛƴƭŜǊƛ 

ȅŀǇƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀŎŀƪ ōŀȊƤ ƪǳǊŀƭƭŀǊ ŦƻǊƳǸƭŜ ŜŘƛƭƛǊΦ 

 

mǊƴŜƐƛƴΣ ōƛǊ ƪƛǒƛƴƛƴ ōƛǊ œŜǾǊƛƳƛœƛ ǊŜƪƭŀƳŀ ǘƤƪƭŀȅŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛǎǘƛȅƻǊǎŀƴƤȊΣ ǊŜƪƭŀƳƤ 

ƎŜœƳƛǒǘŜ ǘƤƪƭŀƴŀƴ ǾŜ ƪŀǊŀǊƤƴƤ ŀœƤƪƭŀȅŀƴ ōŀȊƤ ǀȊŜƭƭƛƪƭŜǊƛ ǘƻǇƭŀȅŀōƛƭƛǊǎƛƴƛȊΦ mȊŜƭƭƛƪƭŜǊƛ ǾŜ 

ŜǘƛƪŜǘƭŜǊƛ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴŀ ƪƻȅŀǊǎŀƴƤȊΣ ōŀȊƤ ƪǳǊŀƭƭŀǊ ƻƭǳǒǘǳǊǳǊΦ {ƻƴǊŀ ǊŜƪƭŀƳƤƴ ǘƤƪƭŀƴƤǇ 

ǘƤƪƭŀƴƳŀȅŀŎŀƐƤƴƤ ǘŀƘƳƛƴ ŜŘŜōƛƭƛǊǎƛƴƛȊΦ .ǳƴŀ ƪŀǊǒƤƭƤƪΣ wŀǎǘƎŜƭŜ hǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤ œŜǒƛǘƭƛ ƪŀǊŀǊ 

ŀƐŀœƭŀǊƤ ƛƴǒŀ ŜǘƳŜƪ ƛœƛƴ ƎǀȊƭŜƳƭŜǊƛ ǾŜ ǀȊŜƭƭƛƪƭŜǊƛ ǊŀǎǘƎŜƭŜ ǎŜœŜǊ ǾŜ ǎƻƴǳœƭŀǊƤƴ ƻǊǘŀƭŀƳŀǎƤƴƤ 

ŀƭƤǊΦ 

 



.ƛǊ ōŀǒƪŀ ŦŀǊƪƭƤƭƤƪ ŘŀΣ άŘŜǊƛƴέ ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ ŀǒƤǊƤ ƤǎƤƴƳŀƪǘŀƴ ƳǳȊŘŀǊƛǇ ƻƭƳŀǎƤŘƤǊΦ wŀǎǘƎŜƭŜ 

Orman, özelliklerin rastgele alt ƪǸƳŜƭŜǊƛ ƻƭǳǒǘǳǊŀǊŀƪ ǾŜ ōǳ ŀƭǘ ƪǸƳŜƭŜǊƛ ƪǳƭƭŀƴŀǊŀƪ ŘŀƘŀ 

ƪǸœǸƪ ŀƐŀœƭŀǊ ƻƭǳǒǘǳǊŀǊŀƪΣ œƻƐǳ ȊŀƳŀƴ ŀǒƤǊƤ ǳȅŘǳǊƳŀȅƤόƻǾŜǊŦƛǘǘƛƴƎύ ŜƴƎŜƭƭŜǊΦ 5ŀƘŀ ǎƻƴǊŀ ŀƭǘ 

ŀƐŀœƭŀǊƤ ōƛǊƭŜǒǘƛǊƛǊΦ .ǳƴǳƴ ƘŜǊ ȊŀƳŀƴ œŀƭƤǒƳŀŘƤƐƤƴƤ ǾŜ ŀȅƴƤ ȊŀƳŀƴŘŀ ǊŀǎǘƎŜƭŜ ƻǊƳŀƴƤƴƤȊƤƴ ƪŀœ 

ŀƐŀœ ƻƭǳǒǘǳǊŘǳƐǳƴŀ ōŀƐƭƤ ƻƭŀǊŀƪ ƘŜǎŀǇƭŀƳŀȅƤ ȅŀǾŀǒƭŀǘǘƤƐƤƴƤ ǳƴǳǘƳŀȅƤƴΦ 

 

мΦ mƴƎǀǊǸŎǸ DǸŎǸƴ !ǊǘƤǊƤƭƳŀǎƤό9ǎǘƛƳŀǘƻǊύ 

Eƴ ȅǸƪǎŜƪ ƻȅǳ ŀƭƳŀŘŀƴ ȅŀ Řŀ ǘŀƘƳƛƴƭŜǊƛƴ ƻǊǘŀƭŀƳŀƭŀǊƤƴƤ ŀƭƳŀŘŀƴ ǀƴŎŜ ŀƭƎƻǊƛǘƳŀƴƤƴ 

ƻƭǳǒǘǳǊŘǳƐǳ ŀƐŀœ ǎŀȅƤǎƤ  önemli bir parametredir. Genel olarak, daha yüksek saȅƤŘŀ ŀƐŀœ 

ǇŜǊŦƻǊƳŀƴǎƤ ŀǊǘƤǊƤǊ ǾŜ ǘŀƘƳƛƴƭŜǊƛ ŘŀƘŀ ƪŀǊŀǊƭƤ ƘŀƭŜ ƎŜǘƛǊƛǊΣ Ŧŀƪŀǘ ŀȅƴƤ ȊŀƳŀƴŘŀ ƘŜǎŀǇƭŀƳŀȅƤ 

Řŀ ȅŀǾŀǒƭŀǘƤǊΦ 

 

.ƛǊ ōŀǒƪŀ ǀƴŜƳƭƛ ǇŀǊŀƳŜǘǊŜ άƳŀȄψŦŜŀǘǳǊŜǎέΣ ȅŀƴƛ wŀƴŘƻƳ CƻǊŜǎǘΩƤƴ ǘŜƪ ōƛǊ ŀƐŀœǘŀ 

ŘŜƴŜƳŜǎƛƴŜ ƛȊƛƴ ǾŜǊƛƭŜƴ ƳŀƪǎƛƳǳƳ ǀȊŜƭƭƛƪ ǎŀȅƤǎƤŘƤǊΦ {ƪƭŜŀǊƴ ōŜƭƎŜƭŜǊƛƴŘŜ ŀœƤƪƭŀƴŀƴ œŜǒƛǘƭƛ 

seçenekler sunar. 

 

IƤȊ ŀœƤǎƤƴŘŀƴ ƪƻƴǳǒŀŎŀƐƤƳƤȊ ǎƻƴ ǀƴŜƳƭƛ ǇŀǊŀƳŜǘǊŜΣ άƳƛƴψǎŀƳǇƭŜψƭŜŀŦέ ŘƛǊΦ .ǳΣ ŀŘƤƴŘŀƴ Řŀ 

ŀƴƭŀǒƤƭŀŎŀƐƤ ƎƛōƛΣ ōƛǊ ƛœ ŘǸƐǸƳǸ ŀȅƤǊƳŀƪ ƛœƛƴ ƎŜǊŜƪŜƴ ƳƛƴƛƳǳƳ ȅŀǇǊŀƪ ǎŀȅƤǎƤƴƤ ōŜƭƛǊƭŜǊΦ 

 

 

нΦ aƻŘŜƭ IƤȊƤƴƤ !ǊǘƤrma 

άbψƧƻōǎέ ƘƛǇŜǊǇŀǊŀƳŜǘǊŜΣ ƳƻǘƻǊŀ ƪŀœ ǘŀƴŜ ƛǒƭŜƳŎƛƴƛƴ ƪǳƭƭŀƴƤƭƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊƛƭŘƛƐƛƴƛ ǎǀȅƭŜǊΦ м 

ŘŜƐŜǊƛ ǾŀǊǎŀΣ ȅŀƭƴƤȊŎŀ ōƛǊ ƛǒƭŜƳŎƛ ƪǳƭƭŀƴŀōƛƭƛǊΦ ά-мέ ŘŜƐŜǊƛΣ ǎƤƴƤǊ ƻƭƳŀŘƤƐƤƴƤ ƎǀǎǘŜǊƛǊΦ 

άwŀƴŘƻƳψǎǘŀǘŜέΣ ƳƻŘŜƭƛƴ œƤƪƤǒƤƴƤ œƻƐŀƭǘƤƭŀƳŀȊ ƘŀƭŜ ƎŜǘƛǊƛǊΦ aƻŘŜƭΣ ƘŜr zaman rastgele bir 

ǊŀƴŘƻƳψǎǘŀǘŜ ŘŜƐŜǊƛ ƻƭŘǳƐǳƴŘŀ ǾŜ ŀȅƴƤ ǇŀǊŀƳŜǘǊŜƭŜǊ ǾŜ ŀȅƴƤ ŜƐƛǘƛƳ ǾŜǊƛǎƛ ǾŜǊƛƭƳƛǒǎŜΣ ŀȅƴƤ 

ǎƻƴǳœƭŀǊƤ ǸǊŜǘŜŎŜƪǘƛǊΦ 

 

{ƻƴ ƻƭŀǊŀƪΣ ǊŀǎǘƎŜƭŜ ōƛǊ ƻǊƳŀƴŘŀ œŀǇǊŀȊ ŘƻƐǊǳƭŀƳŀ ȅǀƴǘŜƳƛ ƻƭŀƴ άƻƻōψǎŎƻǊŜέ όŀȅƴƤ 

zamanda oob örneklemesi olarak da adlandƤǊƤƭƤǊύ ǾŀǊŘƤǊΦ .ǳ ǀǊƴŜƪƭŜƳŜŘŜΣ ǾŜǊƛƴƛƴ ȅŀƪƭŀǒƤƪ 

ǸœǘŜ ōƛǊƛ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƳŀƳƤǒǘƤǊ ǾŜ ǇŜǊŦƻǊƳŀƴǎƤƴƤ ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ ƛœƛƴ 

ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ .ǳ ƴǳƳǳƴŜƭŜǊŜ ōŀƐ ŘƤǒƤ ǀǊƴŜƪƭŜǊ ŘŜƴƛǊΦ ƭŜŀǾŜ-one-cross-validasyon yöntemine 

çok benzer, ancak neredeyse hiçbir ek hesaplama yükü de beraberinde gelmiyor. 

 

Avantajlar ve dezavantajlar: 

wŀǎǎŀƭ ƻǊƳŀƴ ƳƻŘŜƭƛƴŘŜ ŦŀǊƪƭƤ ǾŜǊƛ ǎŜǘƭŜǊƛ ǸȊŜǊƛƴŘŜ ŜƐƛǘƛƳ ƎŜǊœŜƪƭŜǒǘƛƐƛ ƛœƛƴ ǾŀǊȅŀƴǎΣ ŘƛƐŜǊ ōƛǊ 

ŘŜȅƛǒƭŜ ƪŀǊŀǊ ŀƐŀœƭŀǊƤƴƤƴ Ŝƴ ōǸȅǸƪ ǇǊƻōƭŜƳƭŜǊƛƴŘŜƴ ƻƭŀƴ ƻǾŜǊŦƛǘǘƛƴƎ ŀȊŀƭƤǊΦ !ȅǊƤŎŀ bootstrap 

ȅǀƴǘŜƳƛȅƭŜ ƻƭǳǒǘǳǊulan alt-ǾŜǊƛ ƪǸƳŜƭŜǊƛƴŘŜ ƻǳǘƭƛŜǊ ōǳƭǳƴƳŀ ǒŀƴǎƤƴƤ Řŀ ŘǸǒǸǊülƳǸǒ ƻƭǳnur. 

wŀƴŘƻƳ ŦƻǊŜǎǘ ƳƻŘŜƭƛƴƛƴ ŘƛƐŜǊ ōƛǊ ǀȊŜƭƭƛƐƛ de ǀȊƴƛǘŜƭƛƪƭŜǊƛƴ ƴŜ ƪŀŘŀǊ ǀƴŜƳƭƛ ƻƭŘǳƐǳƴǳn 

belirtilmesidir. .ƛǊ ǀȊƴƛǘŜƭƛƐƛƴ ǀƴŜƳƭƛ ƻƭƳŀǎƤ ŘŜƳŜƪ ƻ ǀȊƴƛǘŜƭƛƐƛƴ ōŀƐƤƳƭƤ ŘŜƐƛǒƪŜƴŘŜƪƛ 

ǾŀǊȅŀƴǎƤƴ ŀœƤƪƭŀƴƳŀǎƤƴŀ ƴŜ ƪŀŘŀǊ ƪŀǘƪƤ ȅŀǇǘƤƐƤȅƭŀ ŀƭŀƪŀƭƤŘƤǊΦ wŀƴŘƻƳ ŦƻǊŜǎǘ ŀƭƎƻǊƛǘƳŀǎƤƴda x 



ǎŀȅƤŘŀ ǀȊƴƛǘŜƭƛƪ ǾŜǊƛliǇ Ŝƴ ŦŀȅŘŀƭƤ ȅ ǘŀƴŜǎƛƴƛn seçilmesi istenebilir ve istenirse bu bilgi istenen 

ōŀǒƪŀ ōƛǊ ƳƻŘŜƭŘŜ ƪǳƭƭŀƴŀōƛƭƛr. 

 

Rastgele OǊƳŀƴƭŀǊƤƴ ōƛǊ ŀǾŀƴǘŀƧƤ ƘŜƳ ǊŜƎǊŜǎȅƻƴ ƘŜƳ ŘŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƎǀǊŜǾƭŜǊƛ ƛœƛƴ 

ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƐƛ ǾŜ ƎƛǊŘƛ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ǾŜǊŘƛƐƛ ƎǀǊŜŎŜƭƛ ǀƴŜƳƛ ƎǀǊƳŜƴƛƴ ƪƻƭŀȅ ƻƭƳŀǎƤŘƤǊΦ 

wŀǎǘƎŜƭŜ hǊƳŀƴ ŀȅǊƤŎŀ œƻƪ ƪǳƭƭŀƴƤǒƭƤ ǾŜ ƪǳƭƭŀƴƤƳƤ ƪƻƭŀȅ ōƛǊ ŀƭƎƻǊƛǘƳŀ ƻƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǊΣ 

çüƴƪǸ ǾŀǊǎŀȅƤƭŀƴ ƘƛǇŜǊǇŀǊŀƳŜǘǊŜƭŜǊ ƎŜƴŜƭƭƛƪƭŜ ƛȅƛ ōƛǊ ǘŀƘƳƛƴ ǎƻƴǳŎǳ ƻƭǳǒǘǳǊǳǊΦ  

 

IƛǇŜǊǇŀǊŀƳŜǘǊŜ ǎŀȅƤǎƤ Řŀ ƻ ƪŀŘŀǊ ȅǸƪǎŜƪ ŘŜƐƛƭŘƛǊ ǾŜ ŀƴƭŀǒƤƭƳŀǎƤ ƪƻƭŀȅŘƤǊΦ 

 

wŀǎǘƎŜƭŜ hǊƳŀƴƤƴ ŀƴŀ ǎƤƴƤǊƭŀƳŀǎƤΣ œƻƪ ǎŀȅƤŘŀ ŀƐŀŎƤƴ ŀƭƎƻǊƛǘƳŀȅƤ ƎŜǊœŜƪ ȊŀƳŀƴƭƤ ǘŀƘƳƛƴƭŜǊ 

ƛœƛƴ ȅŀǾŀǒ ǾŜ ŜǘƪƛǎƛȊ ƘŀƭŜ ƎŜǘƛǊŜōƛƭƳŜǎƛŘƛǊΦ DŜƴŜƭ ƻƭŀǊŀƪΣ ōǳ ŀƭƎƻǊƛǘƳŀƭŀǊ ƘƤȊƭƤ ōƛǊ ǒŜƪƛƭŘŜ 

ŜƐƛǘƛƭŜōƛƭƛǊΣ ŀƴŎŀƪ ōƛǊ ƪŜȊ ŜƐƛǘƛƭŘƛƪƭŜǊƛƴŘŜ ǘŀƘƳƛƴƭŜǊ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ƻƭŘǳƪœŀ ȅŀǾŀǒǘƤǊΦ 5ŀƘŀ 

ŘƻƐǊǳ ōƛǊ ǘŀƘƳƛƴΣ ŘŀƘŀ ȅŀǾŀǒ ōƛǊ ƳƻŘŜƭƭŜ ǎƻƴǳœƭŀƴŀƴ ŘŀƘŀ ŦŀȊƭŀ ŀƐŀœ ƎŜǊŜƪǘƛǊƛǊΦ DŜrçek 

ŘǸƴȅŀŘŀƪƛ ǳȅƎǳƭŀƳŀƭŀǊƤƴ œƻƐǳƴŘŀ wŀǎǘƎŜƭŜ hǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤ ȅŜǘŜǊƛƴŎŜ ƘƤȊƭƤŘƤǊΣ ŀƴŎŀƪ 

œŀƭƤǒƳŀ ȊŀƳŀƴƤ ǇŜǊŦƻǊƳŀƴǎƤƴƤƴ ǀƴŜƳƭƛ ƻƭŘǳƐǳ ǾŜ ŘƛƐŜǊ ȅŀƪƭŀǒƤƳƭŀǊƤƴ ǘŜǊŎƛƘ ŜŘƛƭŜōƛƭŜŎŜƐƛ 

durumlar olabilir. 

 

±Ŝ ǘŀōƛƛ ƪƛ wŀǎǘƎŜƭŜ hǊƳŀƴΣ ǇǊŜŘƛƪǘƛŦ ōƛǊ ƳƻŘŜƭƭŜƳŜ ŀǊŀŎƤŘƤǊ ǾŜ ŀœƤƪƭŀȅƤŎƤ ōƛǊ ŀǊŀœ ŘŜƐƛƭŘƛǊΦ .ǳΣ 

ǾŜǊƛƭŜǊƛƴƛȊŘŜƪƛ ƛƭƛǒƪƛƭŜǊƛƴ ōƛǊ ǘŀƴƤƳƤƴƤ ŀǊƤȅƻǊǎŀƴƤȊΣ ōŀǒƪŀ ȅŀƪƭŀǒƤƳƭŀǊƤƴ ǘŜǊŎƛƘ ŜŘƛƭŜŎŜƐƛ 

ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ 

 

wŀǎǘƎŜƭŜ hǊƳŀƴ ŀƭƎƻǊƛǘƳŀǎƤΣ .ŀƴƪŀŎƤƭƤƪΣ .ƻǊǎŀΣ ¢ƤǇ ǾŜ 9-¢ƛŎŀǊŜǘ Ǝƛōƛ ōƛǊœƻƪ ŦŀǊƪƭƤ ŀƭŀƴŘŀ 

ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ .ŀƴƪŀŎƤƭƤƪǘŀΣ ǀǊƴŜƐƛƴ ōŀƴƪŀƴƤƴ ƘƛȊƳŜǘƭŜǊƛƴƛ ŘƛƐŜǊƭŜǊƛƴŘŜƴ ŘŀƘŀ ǎƤƪ 

ƪǳƭƭŀƴŀŎŀƪ ƳǸǒǘŜǊƛƭŜǊƛ ǘŜǎǇƛǘ ŜǘƳŜƪ ǾŜ ōƻǊœƭŀǊƤƴƤ ȊŀƳŀƴ ƛœŜǊƛǎƛƴŘŜ ƎŜǊƛ ǀŘŜƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

.ǳ ŀƭŀƴŘŀ ōŀƴƪŀȅƤ ŘƻƭŀƴŘƤǊƳŀƪ ƛǎǘŜȅŜƴ ŘƻƭŀƴŘƤǊƤŎƤƭƤƪ ƳǸǒǘŜǊƛƭŜǊƛƴƛ ǘŜǎǇƛǘ ŜǘƳŜƪ ƛœƛƴ ŘŜ 

kullaƴƤƭƤǊΦ CƛƴŀƴǎƳŀƴŘŀΣ ōƛǊ ƘƛǎǎŜƴƛƴ ƎŜƭŜŎŜƪǘŜƪƛ ŘŀǾǊŀƴƤǒƤƴƤ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ {ŀƐƭƤƪ 

ŀƭŀƴƤƴŘŀΣ ǘƤǇǘŀƪƛ ōƛƭŜǒŜƴƭŜǊƛƴ ŘƻƐǊǳ ƪƻƳōƛƴŀǎȅƻƴǳƴǳ ǘŀƴƤƳƭŀƳŀƪ ǾŜ ƘŀǎǘŀƭƤƪƭŀǊƤ ǘŀƴƤƳƭŀƳŀƪ 

ƛœƛƴ ōƛǊ ƘŀǎǘŀƴƤƴ ǘƤōōƛ ƎŜœƳƛǒƛƴƛ ŀƴŀƭƛȊ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ ±Ŝ ǎƻƴ ƻƭŀrak, E-ǘƛŎŀǊŜǘΩǘŜ 

wŀǎǘƎŜƭŜ hǊƳŀƴΣ ōƛǊ ƳǸǒǘŜǊƛƴƛƴ ǸǊǸƴǸ ƎŜǊœŜƪǘŜƴ ōŜƐŜƴƛǇ ōŜƐŜƴƳŜȅŜŎŜƐƛƴƛ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ 

ƪǳƭƭŀƴƤƭƤǊΦ 

 

wŀǎǘƎŜƭŜ hǊƳŀƴΣ ƳƻŘŜƭ ƎŜƭƛǒǘƛǊƳŜ ǎǸǊŜŎƛƴŘŜ ŜǊƪŜƴ ŜƐƛǘƛƳ ƛœƛƴ ǾŜ ƴŀǎƤƭ ǇŜǊŦƻǊƳŀƴǎ 

ƎǀǎǘŜǊŘƛƐƛƴƛ ƎǀǊƳŜƪ ƛœƛƴ ōŀǎƛǘ ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊ ǾŜ ǎŀŘŜƭƛƐƛ ƴŜŘŜƴƛȅƭŜ άƪǀǘǸέ ōƛǊ wŀǎǘƎŜƭŜ 

hǊƳŀƴ ƻƭǳǒǘǳǊƳŀƪ ȊƻǊŘǳǊΦ YƤǎŀ ōƛǊ ǎǸǊŜ ƛœƛƴŘŜ ōƛǊ ƳƻŘŜƭ ƎŜƭƛǒǘƛǊƳŜƴƛȊ ƎŜǊŜƪƛȅƻǊǎŀΣ ōǳ 

ŀƭƎƻǊƛǘƳŀ Řŀ ƳǸƪŜƳƳŜƭ ōƛǊ ǎŜœƛƳŘƛǊΦ .ǳƴǳƴ ǸȊŜǊƛƴŜΣ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ǾŜǊŘƛƐƛƴƛȊ ǀƴŜƳƛƴ ƻƭŘǳƪœŀ 

iyi bir göstergesidir. 

 

wŀǎǘƎŜƭŜ hǊƳŀƴƭŀǊ Řŀ ǇŜǊŦƻǊƳŀƴǎ ŀœƤǎƤƴŘŀƴ ȅŜƴƳŜƪ ƛœƛƴ œƻƪ ȊƻǊΦ 9ƭōŜǘǘŜΣ ǎƛƴƛǊ ŀƐƭŀǊƤ Ǝƛōƛ ƘŜǊ 

zaman daha iyi performans gösterebilecek bir model bulabilirsin, ama bunlar genellikle 



ƎŜƭƛǒƛƳŘŜ ŘŀƘŀ ŦŀȊƭŀ ȊŀƳŀƴ ŀƭƤǊƭŀǊΦ «ǎǘŜƭƛƪΣ ƛƪƛƭƛΣ ƪŀǘŜƎƻǊƛƪ ǾŜ ǎŀȅƤǎŀƭ Ǝƛōƛ ōƛǊ œƻƪ ŦŀǊƪƭƤ ǀȊŜƭƭƛƪ 

tipini de kullanabilirler. 

 

DŜƴŜƭ ƻƭŀǊŀƪΣ wŀǎǘƎŜƭŜ hǊƳŀƴΣ ǎƤƴƤǊƭŀƳŀƭŀǊƤ ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴ όœƻƐǳƴƭǳƪƭŀύ ƘƤȊƭƤΣ ōŀǎƛǘ ǾŜ 

ŜǎƴŜƪ ōƛǊ ŀǊŀœǘƤǊΦ 

 

Modeli uygulama süreci: 

1) Sütunlar isimlendirilir ǾŜǊƛ ǘƛǇƭŜǊƛ ǾŜ Ŝƪǎƛƪ ǾŜǊƛ ƻƭǳǇ ƻƭƳŀŘƤƐƤ ƪƻƴǘrol edilir. Modeldeki 

ƘŜŘŜŦ ŘŜƐƛǒƪŜƴƛƴ ŘŀƐƤƭƤƳƤƴŀ ōŀƪƤƭƤǊ ǾŜ ǾŜǊƛ ǎŜǘƛƴƛƴ ƎŜǊƛ ƪŀƭŀƴƤƴŘŀƴ ŀȅƤǊƤƭƤǊ. 

2) ±ŜǊƛ ǘƛǇƛ ΨƻōƧŜŎǘΩ ƻƭŀƴ ǎǸǘǳƴƭŀǊ ǎŜœƛƭƛǊΦ .ǳ ǎǸǘǳƴƭŀǊ ȅƛƴŜ ƻ ǎǸǘǳƴǳƴ ƳƻŘŜόύ ŘŜƐŜǊƛȅƭŜ 

doldurulur. 

3) aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ƳƻŘŜƭƭŜǊƛ ƪŀǘŜƎƻǊƛƪ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀƭƎƤƭŀȅŀƳŀŘƤƐƤ ƛœƛƴ ΨƻōƧŜŎǘΩ 

ǘƛǇƛƴŘŜƪƛ ŘŜƐƛǒƪŜƴƭŜǊƛ ƻƴŜ-hot-ŜƴŎƻŘƛƴƎ ȅǀƴǘŜƳƛȅƭŜ л ǾŜ мϥƭŜǊŜ ŀȅƤǊƤƭƤǊ. 

4) Modeli kurulƳŀȅŀ ƘŀȊƤǊ ǒƛƳŘƛ ǎǘŀƴŘŀǊǘ ƳƻŘŜƭƭŜƳŜ ǎǸǊŜœƭŜǊƛ ǳȅƎǳƭŀƴƤǊΦ 

5) ±ŜǊƛȅƛ ŜƐƛǘƛƳ ǾŜ ǘŜǎǘ ŀƭǘ-ǾŜǊƛ ƎǊǳǇƭŀǊƤƴŀ ŀȅƤǊƤƭƤǊΦ 

6) YŀǊŀǊ ŀƐŀŎƤ ƳƻŘŜƭƛ ƻƭǳǒǘǳǊǳƭǳǊΦ 

7) aƻŘŜƭƛ ŜƐƛǘƛƳ ǾŜǊƛǎƛ ΨŦƛǘΩ ŜŘƛƭƛǊΦ 

8) Görülmeyen test verisi modele verilip tahminde bulunulur. 

9) aƻŘŜƭƛƴ ōŀǒŀǊƤ ƳŜǘǊƛƪƭŜǊƛΥ /ƻƴŦǳǎƛƻƴ ƳŀǘǊƛȄ, aƻŘŜƭƛƴ ōŀǒŀǊƤ ƳŜǘǊƛƪƭŜǊƛΥ tǊŜŎƛǎƛƻƴΣ 

recall, f1-score. 

10) YŀǊŀǊ ŀƐŀœƭŀǊƤƴŘŀƴ ōƛǊƛƴƛ ƎǀǊǎŜƭƭŜǒǘƛǊƛƛǊΦ 

11) Modelin özniteliklerinin öneƳ ǎƤǊŀƭŀƳŀ ŀƴŀƭƛȊ Ŝdilir. 

 

Veri tiplerini kontrol etme/düzeltme: 

¶ !œƤƪƭŀȅƤŎƤ ǾŜǊƛ ŀƴŀƭƛȊƛ ǾŜ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜΦ 

¶ Eksik verileri tahmin etme/veri atama. 

¶ Kategori tipindeki verileri one-hot encoding ile nümerik formata çevirme. 

¶ ±ŜǊƛ ǎŜǘƛƴƛ ŜƐƛǘƛƳ ǾŜ ǘŜǎǘ ǾŜǊƛ-setƭŜǊƛƴŜ ŀȅƤǊƳŀΦ 

¶ aƻŘŜƭƛ ŜƐƛǘƳŜ ǾŜ ǘŜǎǘ ǾŜǊƛǎƛ ǸȊŜǊƛƴŘŜ ǘŀƘƳƛƴ ȅŀǇƳŀΦ 

¶ {ƤƴƤŦƭŀƴŘƤǊƳŀ ōŀǒŀǊƤ ƳŜǘǊƛƪƭŜǊƛƴŜ ōŀƪƳŀΦ 

¶ YŀǊŀǊ ŀƐŀŎƤƴƤ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜΦ 

¶ aƻŘŜƭƛƴ ȅŀǇǘƤƐƤ ǀȊƴƛǘŜƭƛƪ ǎƤǊŀƭŀƳŀǎƤƴƤ ƎǀǊǎŜƭƭŜǒǘƛǊƳŜΦ 

 

TƭƛǒƪƛǎƛȊ ǎƻƴǳœƭŀǊƤƴ ƴŜŘŜƴ ōǳ ƪŀŘŀǊ ōǸȅǸƪ ƻƭŘǳƐǳƴŀ ŘŀƛǊ ōƛǊ ǀǊƴŜƪΥ  

.ƛǊ ǎŀȅƤ ǸǊŜǘƳŜƪ ƛœƛƴ ǘŜƪŘǸȊŜ ŘŀƐƤǘƤƭƳƤǒ ǊŀǎƎŜƭŜ ǎŀȅƤ ǸǊŜǘŜŎƛ ƪǳƭƭŀƴƤƭǎƤƴΦ hƭǳǒǘǳǊulan ǎŀȅƤ 

плϥǘŀƴ ōǸȅǸƪ ǾŜȅŀ ƻƴŀ ŜǒƛǘǎŜΣ ƪŀȊŀƴƤƭǎƤƴ όȅŀƴƛ҈ сл ȊŀŦŜǊ ǒŀƴǎƤƴƤȊ ƻƭǳǊύ ǾŜ ǎƛȊŜ ōƛǊŀȊ ǇŀǊŀ 

ödensinΦ плϥƤƴ ŀƭǘƤƴŘŀȅǎŀ kaybedilsin, kaybeden ŀȅƴƤ ƳƛƪǘŀǊƤ ǀŘŜǊǎƛƴΦ  ƛƳŘƛ ǎƛȊŜ ŀǒŀƐƤŘŀƪƛ 

seçenekler sunuƭƳŀƪǘŀŘƤǊΦ  ǳƴƭŀǊŘŀƴ ōƛǊƛƴƛ ȅŀǇƤƭabilinir: Oyun 1 - млл ƪŜȊ ƻȅƴŀȅƤƴΣ ƘŜǊ 

ǎŜŦŜǊƛƴŘŜ м Ϸ ōŀƘƛǎ ȅŀǇƤƴΦ  

Oyun 2 - мл ƪŜȊ ƻȅƴŀȅƤƴΣ ƘŜǊ ǎŜŦŜǊƛƴŘŜ мл Ϸ ōŀƘƛǎ ȅŀǇƤn.  

Oyun 3 - ōƛǊ ƪŜȊ ƻȅƴŀȅŀǊŀƪ млл Ϸ ōŀƘƛǎ ȅŀǇƤƴΦ 



 

IŀƴƎƛǎƛƴƛ ǎŜœŜǊŘƛƴΚ IŜǊ ƻȅǳƴǳƴ ōŜƪƭŜƴŜƴ ŘŜƐŜǊƛ ŀȅƴƤŘƤǊΥ 

.ŜƪƭŜƴŜƴ 5ŜƐŜǊ hȅǳƴǳ м Ґ όлΦсл ϝ м Ҍ лΦпл ϝ -1) * 100 = 20 

.ŜƪƭŜƴŜƴ 5ŜƐŜǊ hȅǳƴǳ н Ґ όлΦсл ϝ мл Ҍ лΦпл ϝ -10) * 10 = 20 

.ŜƪƭŜƴŜƴ 5ŜƐŜǊ hȅǳƴǳ о Ґ лΦсл * 100 + 0.40 * -100 = 20 

 

5ŀƐƤƭƤƳƭŀǊ ƴŜ ƻƭŀŎŀƪΚ {ƻƴǳœƭŀǊƤ ōƛǊ aƻƴǘŜ /ŀǊƭƻ ǎƛƳǸƭŀǎȅƻƴǳ ƛƭŜ ƎǀǊǎŜƭƭŜǒǘƛǊƛƭŘƛƐƛƴŘŜ (her 

ƻȅǳƴ ǘǸǊǸ ƛœƛƴ млΦллл ǎƛƳǸƭŀǎȅƻƴ œŀƭƤǒǘƤǊƤƭacakΤ ǀǊƴŜƐƛƴΣ мΦ hȅǳƴŘŀƪƛ млл ƻȅǳƴǳƴ млΦллл ƪŀǘƤ 

simüle edilacak). !ǒŀƐƤŘŀƪƛi tabloya bir göz aǘƤƴ - ǒƛƳŘƛ ƘŀƴƎƛ ƻȅǳƴǳ ǎŜœŜǊŘƛƴƛȊΚ .ŜƪƭŜƴŜƴ 

ŘŜƐŜǊƭŜǊ ŀȅƴƤ ƻƭǎŀ ōƛƭŜΣ ǎƻƴǳœ ŘŀƐƤƭƤƳƭŀǊƤΣ ǇƻȊƛǘƛŦ ǾŜ ŘŀǊŘŀƴ όƳŀǾƛύ ƛƪƛƭƛȅŜ όǇŜƳōŜύ ŘƻƐǊǳ 

ōǸȅǸƪ ǀƭœǸŘŜ ŦŀǊƪƭƤŘƤǊΦ 

 

 
 

hȅǳƴ м όмлл ƪŜȊ ƻȅƴŀŘƤƐƤƳƤȊ ȅŜǊύΣ ōƛǊŀȊ ǇŀǊŀ ƪŀȊŀƴƳŀƪ ƛœƛƴ Ŝƴ ƛȅƛ ǒŀƴǎƤ ǎǳƴǳȅƻǊ - 

ȅǸǊǸǘǘǸƐǸƳ млΦллл ǎƛƳǸƭŀǎȅƻƴŘŀƴ҈ фтϥǎƛƴŘŜ ǇŀǊŀ ƪŀȊŀƴƤȅƻǊǎǳƴǳȊΗ hȅǳƴ нϥŘŜ όмл ƪŜȊ 

ƻȅƴŀŘƤƐƤƳƤȊ ȅŜǊŘŜύ ǎƛƳǸƭŀǎȅƻƴƭŀǊƤƴ҈ соϥǸƴŘŜ ǇŀǊŀ ƪŀȊŀƴƤǊǎƤƴƤȊΣ ŎƛŘŘƛ ōƛǊ ŘǸǒǸǒ όǾŜ ǇŀǊŀ 

ƪŀȅōŜǘƳŜ ƻƭŀǎƤƭƤƐƤƴƤȊŘŀ ŎƛŘŘƛ ōƛǊ ŀǊǘƤǒύΦ ±Ŝ ǎŀŘŜŎŜ ōƛǊ ƪŜȊ ƻȅƴŀŘƤƐƤƳƤȊ оΦ hȅǳƴΣ ōŜƪƭŜƴŘƛƐƛ Ǝƛōƛ 

ǎƛƳǸƭŀǎȅƻƴƭŀǊƤƴ҈ слϥƤƴŘŀ ǇŀǊŀ ƪŀȊŀƴƤȅƻǊǎǳƴǳȊΦ 

 

5ƻƭŀȅƤǎƤȅƭŀΣ ƻȅǳƴƭŀǊ ŀȅƴƤ ōŜƪƭŜƴŜƴ ŘŜƐŜǊƛ Ǉŀȅƭŀǒǎŀ ŘŀΣ ǎƻƴǳœ ŘŀƐƤƭƤƳƭŀǊƤ ǘŀƳŀƳŜƴ ŦŀǊƪƭƤŘƤǊΦ 

млл Ϸ ϥƭƤƪ ōŀƘǎƛƳƛȊƛ ŦŀǊƪƭƤ ƻȅǳƴƭŀǊŀ ƴŜ ƪŀŘŀǊ œƻƪ ōǀƭŜǊǎŜƪΣ ǇŀǊŀ ƪŀȊŀƴŀŎŀƐƤƳƤȊŀ ƻ ƪŀŘŀǊ 

güvenebiliriz. Daha önce de bŜƭƛǊǘƛƭŘƛƐƛ ƎƛōƛΣ ōǳ ƛǒŜ ȅŀǊŀǊ œǸƴƪǸ ƘŜǊ ƻȅǳƴ ŘƛƐŜǊƭŜǊƛƴŘŜƴ 

ōŀƐƤƳǎƤȊŘƤǊΦ 

 



wŀǎǘƎŜƭŜ ƻǊƳŀƴ ŀȅƴƤŘƤǊ - ƘŜǊ ŀƐŀœΣ ǀƴŎŜƪƛ ƻȅǳƴǳƳǳȊŘŀƪƛ ōƛǊ ƻȅǳƴ ƎƛōƛŘƛǊΦ 5ŀƘŀ ŦŀȊƭŀ 

ƻȅƴŀŘƤƐƤƳƤȊŘŀ ǇŀǊŀ ƪŀȊŀƴƳŀ ǒŀƴǎƤƳƤȊƤƴ ƴŀǎƤƭ ŀǊǘǘƤƐƤƴƤ ƎǀǊŘǸƪΦ .ŜƴȊŜǊ ǒŜƪƛƭŘŜΣ ǊŀǎǘƎŜƭŜ ōƛǊ 

orman mƻŘŜƭƛȅƭŜΣ ƳƻŘŜƭƛƳƛȊŘŜƪƛ ƛƭƛǒƪƛǎƛȊ ŀƐŀœƭŀǊƤƴ ǎŀȅƤǎƤ ƛƭŜ ŘƻƐǊǳ ǘŀƘƳƛƴƭŜǊ ȅŀǇƳŀ ǒŀƴǎƤƳƤȊ 

artar. 

 

aƻŘŜƭƭŜǊƛƴ ōƛǊōƛǊƛƴƛ œŜǒƛǘƭŜƴŘƛǊƳŜǎƛƴƛ ǎŀƐƭŀƳŀƪΥ 

mȅƭŜȅǎŜ ǊŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ƘŜǊ ōƛǊ ŀƐŀŎƤƴ ŘŀǾǊŀƴƤǒƤƴƤƴ ƳƻŘŜƭŘŜƪƛ ŘƛƐŜǊ ŀƐŀœƭŀǊŘŀƴ ƘŜǊƘŀƴƎƛ 

ōƛǊƛƴƛƴ ŘŀǾǊŀƴƤǒƤȅƭŀ œƻƪ ŦŀȊƭŀ ƛƭƛǒƪƛƭƛ ƻƭƳŀƳŀǎƤƴƤ ƴŀǎƤƭ ǎŀƐƭŀǊΚ  

 

!ǒŀƐƤŘŀƪƛ ƛƪƛ ȅǀƴǘŜƳƛ ƪǳƭƭŀƴƤǊΥ 

Torbalama (Bootstrap Aggregation) - YŀǊŀǊ ŀƐŀœƭŀǊƤΣ ŜƐƛǘƛƭŘƛƪƭŜǊƛ ǾŜǊƛƭŜǊŜ ƪŀǊǒƤ œƻƪ ƘŀǎǎŀǎǘƤǊ - 

ŜƐƛǘƛƳ ǎŜǘƛƴŘŜ ȅŀǇƤƭŀƴ ƪǸœǸƪ ŘŜƐƛǒƛƪƭƛƪƭŜǊΣ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŦŀǊƪƭƤ ŀƐŀœ ȅŀǇƤƭŀǊƤƴŀ ƴŜŘŜƴ ƻƭŀōƛƭƛǊΦ 

wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ƘŜǊ ōƛǊ ŀƐŀŎƤƴ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜƴ ŘŜƐƛǒǘƛǊƛƭŜǊŜƪ ǊŀǎƎŜƭŜ ǀǊƴŜƪƭŜƳŜǎƛƴŜ ƛȊƛƴ 

ǾŜǊŜǊŜƪ ōǳƴŘŀƴ ȅŀǊŀǊƭŀƴƤǊ ǾŜ ŦŀǊƪƭƤ ŀƐŀœƭŀǊƭŀ ǎƻƴǳœƭŀƴƤǊΦ .ǳ ƛǒƭŜƳ ǘƻǊōŀƭŀƳŀ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ 

 

¢ƻǊōŀƭŀƳŀ ƛƭŜ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛ ŘŀƘŀ ƪǸœǸƪ ǇŀǊœŀƭŀǊŀ ŀȅƤǊƳŀŘƤƐƤƳƤȊŀ ǾŜ ƘŜǊ ŀƐŀŎƤ ŦŀǊƪƭƤ ōƛǊ 

ȅƤƐƤƴ ǸȊŜǊƛƴŘŜ ŜƐƛǘƳŜŘƛƐƛƳƛȊŜ Řƛƪƪŀǘ ŜŘƛƴΦ .ǳƴǳƴ ȅŜǊƛƴŜΣ b ōǸȅǸƪƭǸƐǸƴŘŜ ōƛǊ ǀǊƴŜƐƛƳƛȊ 

ǾŀǊǎŀΣ ȅƛƴŜ ŘŜ ƘŜǊ ŀƐŀŎŀ b ōƻȅǳǘǳƴŘŀ ōƛǊ ŜƐƛǘƛƳ ǎŜǘƛ ōŜǎƭƛȅƻǊǳȊ όŀƪǎƛ ōŜƭƛǊǘƛƭƳŜŘƛƪœŜύΦ !ƴŎŀƪ 

ƻǊƛƧƛƴŀƭ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛ ȅŜǊƛƴŜΣ ŘŜƐƛǒǘƛǊƛƭƳƛǒ b ōƻȅǳǘǳƴŘŀ ǊŀǎǘƎŜƭŜ ōƛǊ ǀǊƴŜƪ ŀƭƤȅƻǊǳȊΦ mǊƴŜƐƛƴΣ 

ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƳƛȊ ώмΣ нΣ оΣ пΣ рΣ сϐ ƛǎŜΣ ŀƐŀœƭŀǊƤƳƤȊŘŀƴ ōƛǊƛƴŜ ŀǒŀƐƤŘŀƪƛ ƭƛǎǘŜȅƛ ǾŜǊŜōiliriz [1, 2, 

нΣ оΣ сΣ сϐΦ IŜǊ ƛƪƛ ƭƛǎǘŜƴƛƴ ŘŜ ŀƭǘƤ ǳȊǳƴƭǳƐǳƴŘŀ ƻƭŘǳƐǳƴŀ ǾŜ ϦнϦ ƛƭŜ ϦсϦ ƴƤƴ ƛƪƛǎƛƴƛƴ ŘŜ 

ŀƐŀŎƤƳƤȊŀ ǾŜǊŘƛƐƛƳƛȊ ǊŀǎǘƎŜƭŜ ǎŜœƛƭƳƛǒ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴŘŜ ǘŜƪǊŀǊƭŀƴŘƤƐƤƴŀ Řƛƪƪŀǘ ŜŘƛƴ όœǸƴƪǸ 

ŘŜƐƛǒǘƛǊƳŜ ƛƭŜ ǀǊƴŜƪƭŜƳŜ ȅŀǇƤȅƻǊǳȊύΦ 

 

mȊŜƭƭƛƪ wŀǎǘƎŜƭŜƭƛƐƛ: 

bƻǊƳŀƭ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀΣ ōƛǊ ŘǸƐǸƳǸ ōǀƭƳŜ ȊŀƳŀƴƤ ƎŜƭŘƛƐƛƴŘŜΣ ƳǸƳƪǸƴ ƻƭŀƴ ƘŜǊ ǀȊŜƭƭƛƐƛ 

ƎǀȊ ǀƴǸƴŘŜ ōǳƭǳƴŘǳǊǳǊǳȊ ǾŜ ǎŀƐ ŘǸƐǸƳŘŜƪƛƭŜǊƭŜ ǎƻƭ ŘǸƐǸƳŘŜƪƛ ƎǀȊƭŜƳƭŜǊ ŀǊŀǎƤƴŘŀ Ŝƴ ŦŀȊƭŀ 

ŀȅǊƤƳƤ ȅŀǊŀǘŀƴƤ ǎŜœŜǊƛȊΦ .ǳƴǳƴ ŀƪǎƛƴŜΣ ǊŀǎǘƎŜƭŜ ōƛǊ ƻǊƳŀƴŘŀƪƛ ƘŜǊ ŀƐŀœ ȅŀƭƴƤȊŎŀ rastgele bir 

ǀȊŜƭƭƛƪ ŀƭǘ ƪǸƳŜǎƛƴŘŜƴ ǎŜœƛƳ ȅŀǇŀōƛƭƛǊΦ .ǳΣ ƳƻŘŜƭŘŜƪƛ ŀƐŀœƭŀǊ ŀǊŀǎƤƴŘŀ ŘŀƘŀ ŦŀȊƭŀ œŜǒƛǘƭƛƭƛƐƛ 

ȊƻǊƭŀǊ ǾŜ ǎƻƴǳœǘŀ ŀƐŀœƭŀǊŘŀ ŘŀƘŀ ŘǸǒǸƪ ƪƻǊŜƭŀǎȅƻƴ ǾŜ ŘŀƘŀ ŦŀȊƭŀ œŜǒƛǘƭƛƭƛƪ ƛƭŜ ǎƻƴǳœƭŀƴƤǊΦ  

 

 

 



 
 

Görsel bir örnek üzerinden geçelim - ȅǳƪŀǊƤŘŀƪƛ ǊŜǎƛƳŘŜΣ ƎŜƭŜƴŜƪǎŜƭ ƪŀǊŀǊ ŀƐŀŎƤ όƳŀǾƛύΣ 

ŘǸƐǸƳǸ ƴŀǎƤƭ ōǀƭŜŎŜƐƛƴŜ ƪŀǊŀǊ ǾŜǊƛǊƪŜƴ ŘǀǊǘ ǀȊŜƭƭƛƐƛƴ ǘǸƳǸƴŘŜƴ ǎŜœƛƳ ȅŀǇŀōƛƭƛǊΦ ±ŜǊƛƭŜǊƛ 

ƻƭŀōƛƭŘƛƐƛƴŎŜ ŀȅǊƤƭƳƤǒ ƎǊǳǇƭŀǊŀ ōǀƭŘǸƐǸ ƛœƛƴ mȊŜƭƭƛƪ м όǎƛȅŀƘ ǾŜ ŀƭǘƤ œƛȊƛƭƛύ ƛƭŜ ŘŜǾŀƳ ŜǘƳŜȅŜ 

ƪŀǊŀǊ ǾŜǊƛǊΦ  ƛƳŘƛ ǊŀǎǘƎŜƭŜ ƻǊƳŀƴƤƳƤȊŀ ōƛǊ ƎǀȊ ŀǘŀƭƤƳΦ .ǳ ǀǊƴŜƪǘŜ ƻǊƳŀƴƤƴ ƛƪƛ ŀƐŀŎƤƴƤ 

ƛƴŎŜƭŜȅŜŎŜƐƛȊΦ wŀǎǘƎŜƭŜ hǊƳŀƴ !ƐŀŎƤ мϥƛ ƪƻƴǘǊƻƭ ŜǘǘƛƐƛƳƛȊŘŜΣ ŘǸƐǸƳ ōǀƭƳŜ ƪŀǊŀǊƤ ƛœƛƴ 

ȅŀƭƴƤȊŎŀ mȊŜƭƭƛƪ н ǾŜ оϥǸ όǊŀǎǘƎŜƭŜ ǎŜœƛƭƛǊύ ŘƛƪƪŀǘŜ ŀƭŀōƛƭŜŎŜƐƛƴƛ ƎǀǊǸǊǸȊΦ DŜƭŜƴŜƪǎŜƭ ƪŀǊŀǊ 

ŀƐŀŎƤƳƤȊŘŀƴ όƳŀǾƛ ƻƭŀǊŀƪύ mȊŜƭƭƛƐƛƴ ōǀƭƳŜ ƛœƛƴ Ŝƴ ƛȅƛ ǀȊŜƭƭƛƪ ƻƭŘǳƐǳƴǳ ōƛƭƛȅƻǊǳȊΣ ŀƴŎŀƪ !Ɛŀœ 

мΣ mȊŜƭƭƛƪ мϥƛ ƎǀǊŜƳŜŘƛƐƛƴŘŜƴΣ mȊŜƭƭƛƪ нϥȅŜ όǎƛȅŀƘ ǾŜ ŀƭǘƤ œƛȊƛƭƛύ ƎƛǘƳŜƪ ȊƻǊǳƴŘŀ ƪŀƭƤǊΦ mǘŜ 

ȅŀƴŘŀƴ !Ɛŀœ нΣ ȅŀƭƴƤȊŎŀ mȊŜƭƭƛƪ м ǾŜ оϥǸ ƎǀǊŜōƛƭƛǊΣ ōǳ ƴŜŘŜƴƭŜ mȊŜƭƭƛƪ мϥƛ ǎŜœŜōƛƭƛǊΦ 5ƻƭŀȅƤǎƤȅƭa 

ǊŀǎǘƎŜƭŜ ƻǊƳŀƴƤƳƤȊŘŀΣ ȅŀƭƴƤȊŎŀ ŦŀǊƪƭƤ ǾŜǊƛ ƪǸƳŜƭŜǊƛ ǸȊŜǊƛƴŘŜ ŜƐƛǘƛƭŜƴ όǘƻǊōŀƭŀƳŀ ǎŀȅŜǎƛƴŘŜύ 

ŘŜƐƛƭΣ ŀȅƴƤ ȊŀƳŀƴŘŀ ƪŀǊŀǊ ǾŜǊƳŜƪ ƛœƛƴ ŦŀǊƪƭƤ ǀȊŜƭƭƛƪƭŜǊ ƪǳƭƭŀƴŀƴ ŀƐŀœƭŀǊƭŀ ƪŀǊǒƤƭŀǒƤȅƻǊǳȊΦ ±Ŝ 

ōǳΣ ǎŜǾƎƛƭƛ ƻƪǳȅǳŎǳƳΣ ōƛǊōƛǊƭŜǊƛƴƛ ǘŀƳǇƻƴƭŀȅŀƴ ǾŜ ƘŀǘŀƭŀǊƤƴŘŀƴ ƪƻǊǳȅŀƴ ƛƭƛǒƪƛǎƛȊ ŀƐŀœƭŀǊ 

ȅŀǊŀǘƤǊΦ  

 

wŀǎǘƎŜƭŜ ƻǊƳŀƴΣ ōƛǊœƻƪ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀƴ ƻƭǳǒŀƴ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ŀƭƎƻǊƛǘƳŀǎƤŘƤǊΦ YƻƳƛǘŜ 

ǘŀǊŀŦƤƴŘŀƴ ǘŀƘƳƛƴ ŜŘƛƭƳŜǎƛ ƘŜǊƘŀƴƎƛ ōƛǊ ŀƐŀœǘŀƴ ŘŀƘŀ ŘƻƐǊǳ ƻƭŀƴ ƛƭƛǒƪƛǎƛȊ ōƛǊ ŀƐŀœ ƻǊƳŀƴƤ 

ȅŀǊŀǘƳŀȅŀ œŀƭƤǒƳŀƪ ƛœƛƴ ƘŜǊ ōƛǊ ŀƐŀŎƤ ƛƴǒŀ ŜŘŜǊƪŜƴ ǘƻǊōŀƭŀƳŀ ƪǳƭƭŀƴƤǊ ǾŜ ǊŀǎǘƎŜƭŜƭƛƪ ǀȊŜƭƭƛƐƛƴƛ 

ƪǳƭƭŀƴƤǊΦ wŀǎƎŜƭŜ ƻǊƳŀƴƤƳƤȊƤƴ ŘƻƐǊǳ ǎƤƴƤŦ ǘŀƘƳƛƴƭŜǊƛ ȅŀǇŀōƛƭƳŜǎƛ ƛœƛƴ ƴŜȅŜ ƛƘǘƛȅŀŎƤƳƤȊ ǾŀǊΚ 9ƴ 

ŀȊƤƴŘŀƴ ōƛǊ ƳƛƪǘŀǊ ǘŀƘƳƛƴ ƎǸŎǸƴŜ ǎŀƘƛǇ ǀȊŜƭƭƛƪƭŜǊŜ ƛƘǘƛȅŀŎƤƳƤȊ ǾŀǊΦ {ƻƴǳœǘŀΣ ŜƐŜǊ ƛœƛƴŜ œǀǇ 

koyarsak, o zaman çöǇǸ ŘƤǒŀǊƤ ŀǘŀǊƤȊΦ hǊƳŀƴƤƴ ŀƐŀœƭŀǊƤ ǾŜ ŘŀƘŀ Řŀ ǀƴŜƳƭƛǎƛ ǘŀƘƳƛƴƭŜǊƛƴƛƴ 

ƛƭƛƴǘƛǎƛȊ ƻƭƳŀǎƤ όǾŜȅŀ Ŝƴ ŀȊƤƴŘŀƴ ōƛǊōƛǊƭŜǊƛȅƭŜ ŘǸǒǸƪ ƪƻǊŜƭŀǎȅƻƴƭŀǊŀ ǎŀƘƛǇ ƻƭƳŀǎƤύ ƎŜǊŜƪƛǊΦ 

!ƭƎƻǊƛǘƳŀƴƤƴ ƪŜƴŘƛǎƛ ǀȊŜƭƭƛƪ ǊŀǎǘƎŜƭŜƭƛƐƛ ŀǊŀŎƤƭƤƐƤȅƭŀ ōǳ ŘǸǒǸƪ ƪƻǊŜƭŀǎȅƻƴƭŀǊƤ ōƛȊƛƳ ƛœƛƴ 

tasarƭŀƳŀȅŀ œŀƭƤǒƤǊƪŜƴΣ ǎŜœǘƛƐƛƳƛȊ ǀȊŜƭƭƛƪƭŜǊ ǾŜ ǎŜœǘƛƐƛƳƛȊ ƘƛǇŜǊ ǇŀǊŀƳŜǘǊŜƭŜǊ ƴƛƘŀƛ 

ƪƻǊŜƭŀǎȅƻƴƭŀǊƤ Řŀ ŜǘƪƛƭŜȅŜŎŜƪǘƛǊΦ 

 

 

 



6. 5ŜǊƛƴ mƐǊŜƴƳŜ !ƭƎƻǊƛǘƳŀƭŀǊƤ 
 

5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ǘŀƳŀƳŜƴ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤƴŀ Řŀȅŀƴŀƴ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭǘ ƪǸƳŜǎƛŘƛǊΦ 

{ƛƴƛǊ ŀƐƭŀǊƤ ƛƴǎŀƴ ōŜȅƴƛƴƛ ǘŀƪƭƛǘ ŜŘŜŎŜƪ ǒŜƪƛƭŘŜ ǘŀǎŀǊƭŀƴŘƤƐƤƴŘŀƴΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ŘŜ ŀȅƴƤ 

ǒŜƪƛƭŘŜ ōƛǊ ƛƴǎŀƴ ōŜȅƴƛ ǘŀƪƭƛǘœƛǎƛŘƛǊΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ƘŜǊ ǒŜȅƛ ŀœƤƪœŀ ǇǊƻƎǊŀƳƭŀƳŀƪ ȊƻǊǳƴŘŀ ŘŜƐƛƭƛȊΦ .ƛǊ ƳƻŘŜƭƛ ŜƐƛǘƛƳ ǾŜǊƛ 

ƪǸƳŜǎƛ ǸȊŜǊƛƴŘŜ ŜƐƛǘƛǊƛȊ ǾŜ ƳƻŘŜƭΣ ǘŜǎǘ ǾŜ ŘƻƐǊǳƭŀƳŀ ǾŜǊƛ ƪǸƳŜǎƛƴŘŜ ŘŜ ƴŜǊŜŘŜȅǎŜ ŘƻƐǊǳ 

ǘŀƘƳƛƴŘŜ ōǳƭǳƴŀƴŀ ƪŀŘŀǊ ƻƴǳ ŘƻƐŀœƭŀƳŀ ȅŀǇŀǊƤȊΦ  

 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƭŜǊƛΣ ǇǊƻƎǊŀƳŎƤŘŀƴ ȅŀƭƴƤȊŎŀ ƪǸœǸƪ ōƛǊ ƎƛǊŘƛ ƛƭŜ ƪŜƴŘƛ ōŀǒƭŀǊƤƴŀ ŘƻƐǊǳ 

ǀȊŜƭƭƛƪƭŜǊŜ ƻŘŀƪƭŀƴŀōƛƭƛǊ ǾŜ ōƻȅǳǘǎŀƭƭƤƪ ǎƻǊǳƴǳƴǳ œǀȊƳŜŘŜ ƻƭŘǳƪœŀ ŦŀȅŘŀƭƤŘƤǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜ 

ȅŜƴƛ ōƛǊ ƪŀǾǊŀƳ ŘŜƐƛƭŘƛǊΦ .ƛǊ ǎǸǊŜŘƛǊ ƻǊǘŀƭƤƪǘŀ ŘƻƭŀǒƤȅƻǊΦ  ǳ ŀƴŘŀ ǎŀƘƛǇ ƻƭŘǳƐǳƳǳȊ ƪŀŘŀǊ ŦŀȊƭŀ 

ƛǒƭŜƳ ƎǸŎǸƴŜ ǾŜȅŀ ǾŜǊƛȅŜ ǎŀƘƛǇ ƻƭƳŀŘƤƐƤƳƤȊ ƛœƛƴ ōǳ ƎǸƴƭŜǊŘŜ ǘǸƳ ƛǒƭŜƳ ƎǸŎǸ ǎƻƴ нл ȅƤƭŘŀ 

ƳǳŀȊȊŀƳ ōƛǊ ǒŜƪƛƭŘŜ ŀǊǘǘƤƐƤƴŘŀƴΣ ǎŀƘƴŜȅŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ǾŜ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ girdi. 

 

мфслϥƭŀǊƤƴ ƻǊǘŀƭŀǊƤƴŘŀ ōƛǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ŀƐƤ ǸȊŜǊƛƴŘŜ œŀƭƤǒƤǊƪŜƴΣ !ƭŜȄŜȅ DǊƛƎƻǊŜǾƛŎƘ 

LǾŀƪƘƴŜƴƪƻ ƛƭƪ ȅŀȅƤƴƤ ȅŀȅƤƴƭŀŘƤΦ 9ǎŀǎŜƴΣ œƻƪ ǎŀȅƤŘŀ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ƛǒƭŜƳ ōƛǊƛƳƛ ƪǳƭƭŀƴŀǊŀƪ 

ǀȊŜƭƭƛƪ œƤƪŀǊƳŀ ǾŜ ŘǀƴǸǒǘǸǊƳŜ ȅŀǇŀƴ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭǘ ƪǸƳŜǎƛŘƛǊΦ {ƻƴǊŀƪƛ ƪŀǘƳŀƴƭŀǊƤƴ 

ƘŜǊ ōƛǊƛΣ ōƛǊ ǀƴŎŜƪƛ ƪŀǘƳŀƴƤƴ œƤƪǘƤǎƤƴƤ ƎƛǊŘƛ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ōƛƭƎƛǎŀȅŀǊƭŀ ƎǀǊƳŜΣ 

ƪƻƴǳǒƳŀ ǘŀƴƤƳŀΣ ŘƻƐŀƭ Řƛƭ ƛǒƭŜƳŜ ǾōΦ ŘŀƘƛƭ ƻƭƳŀƪ ǸȊŜǊŜ œŜǒƛǘƭƛ ǳȅƎǳƭŀƳŀƭŀǊ ƛœƛƴ ǳȅƎǳƴŘǳǊΦ 

 

 
 

¸ǳƪŀǊƤŘŀƪƛ ƎǀǊǸƴǘǸΣ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴƛƴ ¸ŀǇŀȅ ½ŜƪŀƴƤƴ ōƛǊ ŀƭǘ ƪǸƳŜǎƛ ƻƭŘǳƐǳƴǳ ǾŜ 5ŜǊƛƴ 

mƐǊŜƴƳŜƴƛƴΣ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴƛƴ ōƛǊ ŀƭǘ ƪǸƳŜǎƛ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ 

 



5ŜǊƛƴ ǀƐǊŜƴƳŜ όŀȅƴƤ ȊŀƳŀƴŘŀ ŘŜǊƛƴ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ǀƐǊŜƴƳŜΣ ƘƛȅŜǊŀǊǒƛƪ ǀƐǊŜƴƳŜ ȅŀ Řŀ 

ŘŜǊƛƴ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛύ ōƛǊ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ƎƛȊƭƛ ƪŀǘƳŀƴ ƛœŜǊŜƴ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ǾŜ ōŜƴȊŜǊƛ 

ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴƤ ƪŀǇǎŀȅŀƴ œŀƭƤǒƳŀ ŀƭŀƴƤŘƤǊΦ Yani en az bir adet yapay sinir 

ŀƐƤƴƤƴ ό¸{!ύ ƪǳƭƭŀƴƤƭŘƤƐƤ ǾŜ ōƛǊœƻƪ ŀƭƎƻǊƛǘƳŀ ƛƭŜΣ ōƛƭƎƛǎŀȅŀǊƤƴ ŜƭŘŜƪƛ ǾŜǊƛƭŜǊŘŜƴ ȅŜƴƛ ǾŜǊƛƭŜǊ ŜƭŘŜ 

etmesidir. 5ŜǊƛƴ ǀƐǊŜƴƳŜ ƎǀȊŜǘƛƳƭƛΣ ȅŀǊƤ ƎǀȊŜǘƛƳƭƛ ǾŜȅŀ ƎǀȊŜǘƛƳǎƛȊ ƻƭŀǊŀƪ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜōƛƭƛǊΦ 

5ŜǊƛƴ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ǇŜƪƛǒǘƛǊƳŜƭƛ ǀƐǊŜƴƳŜ ȅŀƪƭŀǒƤƳƤȅƭŀ Řŀ ōŀǒŀǊƤƭƤ ǎƻƴǳœƭŀǊ ǾŜǊƳƛǒǘƛǊΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ¸ǸƪǎŜƪ ōƛƭƎƛ ƛǒƭŜƳŜ ƎǸŎǸ ǾŜ ōǸȅǸƪ ǾŜǊƛ ƪǸƳŜƭŜǊƛȅƭŜ ōƛǊƭƛƪǘŜ ƪŀǘƳŀƴƭƤ ȅŀǇŀȅ 

sinir ŀƐƭŀǊƤƴƤƴ ƎǸœƭǸ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭƭŜǊƛ ƻƭǳǒǘǳǊŀōƛƭŘƛƐƛ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭǘ 

kümesidir. ±ŜǊƛƴƛƴ ȅŀǇƤǎƤƴŀ ƎǀǊŜ ƘŀƴƎƛ ǇŀǊŀƳŜǘǊŜƭŜǊŜ ƴŜ ŀƐƤǊƭƤƪ ǾŜǊƛƭŜŎŜƐƛƴƛ ƪŜƴŘƛǎƛ 

ƪŜǒŦŜǘƳŜƪǘŜŘƛǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ƘŀƳ ƎƛǊŘƛŘŜƴ ŘŀƘŀ ȅǸƪǎŜƪ ǎŜǾƛȅŜŘŜƪƛ ǀȊŜƭƭƛƪƭŜǊƛ ŀǒŀƳŀƭƤ 

olaraƪ œƤƪŀǊƳŀƪ ƛœƛƴ ōƛǊŘŜƴ œƻƪ ƪŀǘƳŀƴ ƪǳƭƭŀƴŀƴ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ǎƤƴƤŦƤŘƤǊΦ  

 

aƻŘŜǊƴ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƭŜǊƛƴƛƴ œƻƐǳΣ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤƴŀΣ ǀȊŜƭƭƛƪƭŜ ŘŜ YƻƴǾƻƭǸǎȅƻƴŜƭ 

{ƛƴƛǊ !ƐƭŀǊƤƴŀ ό/bb - Convolutional Neural Networksύ ŘŀȅŀƴƳŀƪǘŀŘƤǊΣ ŀƴŎŀƪ ŀȅƴƤ ȊŀƳŀƴŘŀ 

derin ŘǸǒǸƴŎŜ ŀƐƭŀǊƤ ǾŜ ŘŜǊƛƴ ŘǸƐǸƳƭŜǊ Ǝƛōƛ ŘŜǊƛƴ ǸǊŜǘƪŜƴ ƳƻŘŜƭƭŜǊŘŜ ƪŀǘƳŀƴǎŀƭ ƻƭŀǊŀƪ 

ŘǸȊŜƴƭŜƴƳƛǒ ǀƴŜǊƛ ŦƻǊƳǸƭƭŜǊƛ ǾŜȅŀ ƎƛȊƭƛ ŘŜƐƛǒƪŜƴƭŜǊƛ ŘŜ ƛœŜǊŜōƛƭƛǊƭŜǊΦ ¸ŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ό¸{!ύ 

ōƛȅƻƭƻƧƛƪ ǎƛǎǘŜƳƭŜǊŘŜ ōƛƭƎƛ ƛǒƭŜƳŜ ǾŜ ŘŀƐƤǘƤƭƳƤǒ ƛƭŜǘƛǒƛƳ ŘǸƐǸƳƭŜǊƛƴŘŜƴ ŜǎƛƴƭŜƴƳƛǒǘƛǊΦ ¸{!ϥƭŀǊƤƴ 

ōƛȅƻƭƻƧƛƪ ōŜȅƛƴƭŜǊŘŜƴ œŜǒƛǘƭƛ ŦŀǊƪƭƤƭƤƪƭŀǊƤ ǾŀǊŘƤǊΦ mȊŜƭƭƛƪƭŜΣ ǎƛƴƛǊ ŀƐƭŀǊƤ ǎǘŀǘƛƪ ǾŜ ǎŜƳōƻƭƛƪ ƻƭƳŀ 

ŜƐƛƭƛƳƛƴŘŜȅƪŜƴΣ œƻƐǳ ŎŀƴƭƤ ƻǊƎŀƴƛȊƳŀƴƤƴ ōƛȅƻƭƻƧƛƪ ōŜȅƴƛ ŘƛƴŀƳƛƪ όǇƭŀǎǘƛƪύ ǾŜ ŀƴŀƭƻƎŘǳǊΦ  

 

Derin öƐǊŜƴƳŜΣ ƘŜǊ ǎŜǾƛȅŜ ƎƛǊŘƛ ǾŜǊƛƭŜǊƛƴƛ ōƛǊŀȊ ŘŀƘŀ ǎƻȅǳǘ ǾŜ ōƛƭŜǒƛƪ ōƛǊ ǘŜƳǎƛƭŜ 

ŘǀƴǸǒǘǸǊƳŜȅƛ ǀƐǊŜƴƛǊΦ .ƛǊ ƎǀǊǸƴǘǸ ǘŀƴƤƳŀ ǳȅƎǳƭŀƳŀǎƤƴŘŀΣ ƘŀƳ ƎƛǊŘƛ ōƛǊ ǇƛƪǎŜƭ ƳŀǘǊƛǎƛ 

ƻƭŀōƛƭƛǊΤ ōƛǊƛƴŎƛ ǘŜƳǎƛƭƛ ƪŀǘƳŀƴ ǇƛƪǎŜƭƭŜǊƛ ǎƻȅǳǘƭŀȅŀōƛƭƛǊ ǾŜ ƪŜƴŀǊƭŀǊƤ ƪƻŘƭŀȅŀōƛƭƛǊΤ ƛƪƛƴŎƛ ƪŀtman 

ƪŜƴŀǊ ŘǸȊŜƴƭŜƳŜƭŜǊƛƴƛ ƻƭǳǒǘǳǊŀōƛƭƛǊ ǾŜ ƪƻŘƭŀȅŀōƛƭƛǊΤ ǸœǸƴŎǸ ƪŀǘƳŀƴ ōƛǊ ōǳǊƴǳ ǾŜ ƎǀȊƭŜǊƛ 

ƪƻŘƭŀȅŀōƛƭƛǊΤ ǾŜ ŘǀǊŘǸƴŎǸ ƪŀǘƳŀƴ ƎǀǊǸƴǘǸƴǸƴ ōƛǊ ȅǸȊ ƛœŜǊŘƛƐƛƴƛ ǘŀƴƤȅŀōƛƭƛǊΦ 5ŀƘŀ Řŀ ǀƴŜƳƭƛǎƛΣ 

ŘŜǊƛƴ ōƛǊ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ƘŀƴƎƛ ǀȊŜƭƭƛƪƭŜǊƛƴ ƘŀƴƎƛ ǎŜǾƛȅŜȅŜ Ŝƴ ǳȅƎǳƴ ǒŜƪƛƭŘŜ ȅŜǊƭŜǒǘƛǊƛƭŜŎŜƐƛƴƛ 

ǀƐǊŜƴŜōƛƭƛǊΦ 9ƭōŜǘǘŜ ōǳΣ ŜƭƭŜ ŀȅŀǊƭŀƳŀ ƛƘǘƛȅŀŎƤƴƤ ǘŀƳŀƳŜƴ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƳŀȊΤ ǀǊƴŜƐƛƴΣ 

ŘŜƐƛǒŜƴ ǎŀȅƤŘŀ ƪŀǘƳŀƴ ǾŜ ƪŀǘƳŀƴ ōƻȅǳǘǳ ŦŀǊƪƭƤ ŘŜǊŜŎŜƭŜǊŘŜ ǎƻȅǳǘƭŀƳŀ ǎŀƐƭŀȅŀōƛƭƛǊΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜΣ ¸ŀǇŀȅ ½ŜƪŀŘŀ ό!Lύ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴƛƴ ōƛǊ ŀƭǘ ƪümesidir. Bir yapay zeka, 

ǾŜǊƛƭŜǊƛ ƛǒƭŜƳŜƪΣ ƪŀƭƤǇƭŀǊ ƻƭǳǒǘǳǊƳŀƪ ǾŜ ƪŀǊŀǊƭŀǊ ŀƭƳŀƪ ƛœƛƴ ƛƴǎŀƴ ōŜȅƴƛƴƛ ǘŀƪƭƛǘ ŜǘǘƛƐƛƴŘŜΣ ōǳ 

5ŜǊƛƴ mƐǊŜƴƳŜŘƛǊΦ IŀƳ ƎƛǊŘƛŘŜƴ ŀǒŀƳŀƭƤ ƻƭŀǊŀƪ Ǹǎǘ ŘǸȊŜȅ ǀȊŜƭƭƛƪƭŜǊƛ œƤƪŀǊƳŀƪ ƛœƛƴ ōƛǊŘŜƴ œƻƪ 

ƪŀǘƳŀƴ ƪǳƭƭŀƴƤǊΦ Ϧ5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜƪƛϦ ϦŘŜǊƛƴϦ ƪŜƭƛƳŜǎƛΣ ǾŜǊƛƭŜǊƛƴ ŘǀƴǸǒǘǸǊǸƭŘǸƐǸ ƪŀǘƳŀƴ 

ǎŀȅƤǎƤƴƤ ƛŦŀŘŜ ŜŘŜǊΦ .ǳ ǎŀȅŜŘŜ ȅŀǇƤƭŀƴŘƤǊƤƭƳŀƳƤǒ ǾŜ ŜǘƛƪŜǘǎƛȊ ǾŜǊƛƭŜǊŘŜƴ ǀǊǸƴǘǸƭŜǊ ǀƐǊŜƴƳŜƪ 

ƳǸƳƪǸƴŘǸǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤΣ ŘŜƴŜȅƛƳƭŜǊŘŜƴ ƴŀǎƤƭ ǀƐǊŜƴŘƛƐƛƳƛȊŜ ōŜƴȊŜǊ ǒŜƪƛƭŘŜΣ 

ƘŜǊ ǎŜŦŜǊƛƴŘŜ ǎƻƴǳŎǳƴǳ ƛȅƛƭŜǒǘƛǊŜƴ ōƛǊ ƎǀǊŜǾƛ ǘŜƪǊŀǊ ǘŜƪǊŀǊ ƎŜǊœŜƪƭŜǒǘƛǊƛǊΦ 

 

!ǊŀƳŀ ƳƻǘƻǊƭŀǊƤƴŘŀΣ ǎƻǎȅŀƭ ƳŜŘȅŀŘŀΣ Ŝ-ǘƛŎŀǊŜǘ ǇƭŀǘŦƻǊƳƭŀǊƤƴŘŀ ƘŜǊ ǎŀƴƛȅŜ ȅŀǊŀǘƤƭŀƴ 

ƳǳŀȊȊŀƳ ƳƛƪǘŀǊŘŀ ǾŜǊƛΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜȅƛ ōǸȅǸƪ ōƛǊ ǇƻǘŀƴǎƛȅŜƭŜ ŘǀƴǸǒǘǸǊŘǸΦ .ǳƴŀ Ŝƪ ƻƭŀǊŀƪΣ 

ōǳƎǸƴ ƳŜǾŎǳǘ ƻƭŀƴ ƎǸœƭǸ ōƛƭƎƛ ƛǒƭŜƳ ƎǸŎǸΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ƪǳƭƭŀƴƤƭŀƴ ŀƭƎƻǊƛǘƳŀƭŀǊ ǸȊŜǊƛƴŘŜ 



ōǸȅǸƪ ōƛǊ Ŝǘƪƛ ȅŀǊŀǘǘƤΦ 5ŀƘŀǎƤΣ ƪŜƴŘƛ ƪŜƴŘƛƴŜ ƎƛŘŜƴ ŀǊŀōŀƭŀǊΣ !ƭǇƘŀDƻΣ ǎŜǎƭƛ ŀǎƛǎǘŀƴƭŀǊ Ǝƛōƛ 

ȅŀǇŀȅ ȊŜƪŀŘŀƪƛ ŀǘƤƭƤƳƭŀǊΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ǎŀȅŜǎƛƴŘŜ ƳǸƳƪǸƴΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜΣ ƘŜǊ ǎŜǾƛȅŜ ƎƛǊŘƛ ǾŜǊƛƭŜǊƛƴƛ ōƛǊŀȊ ŘŀƘŀ ǎƻȅǳǘ ǾŜ ōƛƭŜǒƛƪ ōƛǊ ǘŜƳǎƛƭŜ 

ŘǀƴǸǒǘǸǊƳŜȅƛ ǀƐǊŜƴƛǊΦ .ƛǊ ƎǀǊǸƴǘǸ ǘŀƴƤƳŀ ǳȅƎǳƭŀƳŀǎƤƴŘŀΣ ƘŀƳ ƎƛǊŘƛ ōƛǊ ǇƛƪǎŜƭ ƳŀǘǊƛǎƛ 

ƻƭŀōƛƭƛǊΤ ōƛǊƛƴŎƛ ǘŜƳǎƛƭ ƪŀǘƳŀƴƤ ǇƛƪǎŜƭƭŜǊƛ ǎƻȅǳǘƭŀȅŀōƛƭƛǊ ǾŜ ƪŜƴŀǊƭŀǊƤ ƪƻŘƭŀȅŀōƛƭƛǊΤ ƛƪƛƴŎƛ 

ƪŀǘƳŀƴΣ ƪŜƴŀǊ ŘǸȊŜƴƭŜƳŜƭŜǊƛƴƛ ƻƭǳǒǘǳǊŀōƛƭƛǊ ve kodlayabilir; üçüncü katman bir burnu ve 

ƎǀȊƭŜǊƛ ƪƻŘƭŀȅŀōƛƭƛǊΤ ǾŜ ŘǀǊŘǸƴŎǸ ƪŀǘƳŀƴΣ ƎǀǊǸƴǘǸƴǸƴ ōƛǊ ȅǸȊ ƛœŜǊŘƛƐƛƴƛ ŦŀǊƪ ŜŘŜōƛƭƛǊΦ 5ŀƘŀ 

Řŀ ǀƴŜƳƭƛǎƛΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ƘŀƴƎƛ ǀȊŜƭƭƛƪƭŜǊƛƴ ƘŀƴƎƛ ǎŜǾƛȅŜȅŜ Ŝƴ ǳȅƎǳƴ ǒŜƪƛƭŘŜ 

ȅŜǊƭŜǒǘƛǊƛƭŜŎŜƐƛƴƛ ƪŜƴŘƛ ōŀǒƤƴŀ ǀƐǊŜƴŜōƛƭƛǊΦ ό9ƭōŜǘǘŜ ōǳΣ ŜƭƭŜ ŀȅŀǊƭŀƳŀ ƛƘǘƛȅŀŎƤƴƤ ǘŀƳŀƳŜƴ 

ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƳŀȊΤ ǀǊƴŜƐƛƴΣ ŘŜƐƛǒŜƴ ǎŀȅƤŘŀ ƪŀǘƳŀƴ ǾŜ ƪŀǘƳŀƴ ōƻȅǳǘǳΣ ŦŀǊƪƭƤ ǎƻȅǳǘƭŀƳŀ 

ŘŜǊŜŎŜƭŜǊƛ ǎŀƐƭŀȅŀōƛƭƛǊΦύ 

 

 
 

bǀǊƻƴǳƴ ŦŀǊƪƭƤ ōƛƭŜǒŜƴƭŜǊƛ ǒǳ ǒŜƪƛƭŘŜ ōŜƭƛǊǘƛƭƛǊΥ 

ω ȄмΣ ȄнΣΧΣ ȄbΥ .ǳƴƭŀǊ ƴǀǊƻƴǳƴ ƎƛǊŘƛƭŜǊƛŘƛǊΦ .ǳƴƭŀǊΣ ƎƛǊƛǒ ƪŀǘƳŀƴƤƴŘŀƪƛ ƎŜǊœŜƪ ƎǀȊƭŜƳƭŜǊ ǾŜȅŀ 

ƎƛȊƭƛ ƪŀǘƳŀƴƭŀǊŘŀƴ ōƛǊƛƴƛƴ ŀǊŀ ŘŜƐŜǊƛ ƻƭŀōƛƭƛǊΦ 

ω ǿмΣ ǿнΣΧΣ ǿbΥ IŜǊ ƎƛǊƛǒƛƴ ŀƐƤǊƭƤƐƤΦ 

ω ōƛΥ 9ƐƛƭƛƳ ȅŀ Řŀ {ŀǇƳŀ ōƛǊƛƳƭŜǊƛ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊΦ .ǳƴƭŀǊΣ ƘŜǊ ŀƐƤǊƭƤƐŀ ƪŀǊǒƤƭƤƪ ƎŜƭŜƴ 

aktivasyon Ŧƻƴƪǎƛȅƻƴǳƴǳƴ ƎƛǊƛǒƛƴŜ ŜƪƭŜƴŜƴ ǎŀōƛǘ ŘŜƐŜǊƭŜǊŘƛǊΦ YŜǎƛǒƳŜ ǘŜǊƛƳƛƴŜ ōŜƴȊŜǊ 

ǒŜƪƛƭŘŜ œŀƭƤǒƤǊΦ 

ω ŀΥ  ǳ ǒŜƪƛƭŘŜ ǘŜƳǎƛƭ ŜŘƛƭŜōƛƭŜƴ ƴǀǊƻƴǳƴ ŀƪǘƛǾŀǎȅƻƴǳ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊ 

ω ǾŜ ȅΥ ƴǀǊƻƴǳƴ œƤƪǘƤǎƤŘƤǊ 

 

 
 

 



5ŜǊƛƴ mƐǊŜƴƳŜ !ƭƎƻǊƛǘƳŀƭŀǊƤΥ 

DǀȊŜǘƛƳƭƛ ǀƐǊŜƴƳŜ 

Kümeleme 

Boyut indirgeme 

¸ŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ǘŀƘƳƛƴ 

Anomali tespiti 

{ƛƴƛǊ ŀƐƭŀǊƤ 

tŜƪƛǒǘƛǊƳŜƭƛ ǀƐǊŜƴƳŜ 

 

 

6.1.1. Anomali Tespiti 
 

±ŜǊƛ ŀƴŀƭƛȊƛƴŘŜΣ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘƛ όŀȅƴƤ ȊŀƳŀƴŘŀ ŀȅƪƤǊƤ ŘŜƐŜǊ ǘŜǎǇƛǘƛύΣ ǾŜǊƛƭŜǊƛƴ œƻƐǳƴƭǳƐǳƴŘŀƴ 

ǀƴŜƳƭƛ ǀƭœǸŘŜ ŦŀǊƪƭƤƭŀǒŀǊŀƪ ǒǸǇƘŜ ǳȅŀƴŘƤǊŀƴ ƴŀŘƛǊ ǀƐŜƭŜǊƛƴΣ ƻƭŀȅƭŀǊƤƴ ǾŜȅŀ ƎǀȊƭŜƳƭŜǊƛƴ 

ǘŀƴƤƳƭŀƴƳŀǎƤŘƤǊΦ ¢ƛǇƛƪ ƻƭŀǊŀƪ ŀƴƻǊƳŀƭ ǀƐŜƭŜǊΣ ōŀƴƪŀ ŘƻƭŀƴŘƤǊƤŎƤƭƤƐƤΣ ȅŀǇƤǎŀƭ ōƛǊ ƪǳǎǳǊΣ ǘƤōōƛ 

ǎƻǊǳƴƭŀǊ ǾŜȅŀ ōƛǊ ƳŜǘƛƴŘŜƪƛ ƘŀǘŀƭŀǊ Ǝƛōƛ ōƛǊ ǘǸǊ ǎƻǊǳƴŀ ŘǀƴǸǒŜŎŜƪǘƛǊΦ !ƴƻǊƳŀƭƭƛƪƭŜǊ ŀȅǊƤŎŀ 

ŀȅƪƤǊƤ ŘŜƐŜǊƭŜǊΣ ȅŜƴƛƭƛƪƭŜǊΣ ƎǸǊǸƭtü, sapmalar ve istisnalŀǊ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƳŀƪǘŀŘƤǊ. 

 

mȊŜƭƭƛƪƭŜΣ ƪǀǘǸȅŜ ƪǳƭƭŀƴƤƳ ǾŜ ŀƐŀ ƛȊƛƴǎƛȊ ƎƛǊƛǒ ǘŜǎǇƛǘƛ ōŀƐƭŀƳƤƴŘŀΣ ƛƭƎƛƴœ ƴŜǎƴŜƭŜǊ ƎŜƴŜƭƭƛƪƭŜ 

ƴŀŘƛǊ ƴŜǎƴŜƭŜǊ ŘŜƐƛƭΣ ōŜƪƭŜƴƳŜŘƛƪ Ŝǘƪƛƴƭƛƪ ǇŀǘƭŀƳŀƭŀǊƤŘƤǊΦ .ǳ ƳƻŘŜƭΣ ōƛǊ ŀȅƪƤǊƤ ŘŜƐŜǊƛƴ ƴŀŘƛǊ 

bir nesne ƻƭŀǊŀƪ ƎŜƴŜƭ ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǘŀƴƤƳƤƴŀ ǳȅƳŀȊ ǾŜ ǳȅƎǳƴ ǒŜƪƛƭŘŜ ōƛǊ ŀǊŀȅŀ ƎŜǘƛǊƛƭƳŜŘƛƐƛ 

ǎǸǊŜŎŜ ōƛǊœƻƪ ŀȅƪƤǊƤ ŘŜƐŜǊ ŀƭƎƤƭŀƳŀ ȅǀƴǘŜƳƛ όǀȊŜƭƭƛƪƭŜ ŘŜƴŜǘƛƳǎƛȊ ȅǀƴǘŜƳƭŜǊύ ōǳ ǘǸǊ ǾŜǊƛƭŜǊŘŜ 

ōŀǒŀǊƤǎƤȊ ƻƭƳŀƪǘŀŘƤǊΦ .ǳƴǳƴ ȅŜǊƛƴŜΣ ōƛǊ ƪǸƳŜ ŀƴŀƭƛȊƛ ŀƭƎƻǊƛǘƳŀǎƤΣ ōǳ ƳƻŘŜƭƭŜǊƛƴ ƻƭǳǒǘǳǊŘǳƐǳ 

mikro kümeleri tespit edebilmektedir. 

 

«œ ƎŜƴƛǒ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘ ǘŜƪƴƛƐƛ ƪŀǘŜƎƻǊƛǎƛ ƳŜǾŎǳǘǘǳǊώпϐΦ 5ŜƴŜǘƛƳǎƛȊ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘ ǘŜƪƴƛƪƭŜǊƛΣ 

ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ ǀǊƴŜƪƭŜǊƛƴ œƻƐǳƴƭǳƐǳƴǳƴ ƴƻǊƳŀƭ ƻƭŘǳƐǳ ǾŀǊǎŀȅƤƳƤ ŀƭǘƤƴŘŀΣ ǾŜǊƛ ǎŜǘƛƴƛƴ ƎŜǊƛ 

ƪŀƭŀƴƤƴŀ Ŝƴ ŀȊ ǳȅŀƴ ǀǊƴŜƪƭŜǊƛ ŀǊŀȅŀǊŀƪ ŜǘƛƪŜǘƭŜƴƳŜƳƛǒ ōƛǊ ǘŜǎǘ ǾŜǊƛ ǎŜǘƛƴŘŜƪƛ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ 

tespit etmektedir. Denetimli anomali tespit teknikleri, "normal" ve "anormal" olarak 

ŜǘƛƪŜǘƭŜƴƳƛǒ ōƛǊ ǾŜǊƛ ǎŜǘƛ ƎŜǊŜƪǘƛǊƛǊ ǾŜ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƤŎƤƴƤƴ ŜƐƛǘƛƳƛƴƛ ƛœŜǊƳŜƪǘŜŘƛǊ όŘƛƐŜǊ ōƛǊçok 

ƛǎǘŀǘƛǎǘƛƪǎŜƭ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƛƴŘŜƴ ǘŜƳŜƭ ŦŀǊƪΣ ŀȅƪƤǊƤ ŘŜƐŜǊ ǘŜǎǇƛǘƛƴƛƴ ŘƻƐŀƭ ŘŜƴƎŜǎƛȊ 

ŘƻƐŀǎƤŘƤǊύΦ ¸ŀǊƤ ŘŜƴŜǘƛƳƭƛ ŀƴƻƳŀƭƛ ǘŜǎǇƛǘ ǘŜƪƴƛƪƭŜǊƛΣ ōŜƭƛǊƭƛ ōƛǊ ƴƻǊƳŀƭ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴŘŜƴ 

ƴƻǊƳŀƭ ŘŀǾǊŀƴƤǒƤ ǘŜƳǎƛƭ ŜŘŜƴ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊǳǊ ǾŜ ŀǊŘƤƴŘŀƴ ƪǳƭƭŀƴƤƭŀƴ ƳƻŘŜƭ ǘŀǊŀŦƤƴŘŀƴ 

ōƛǊ ǘŜǎǘ ǀǊƴŜƐƛƴƛƴ ƻƭǳǒǘǳǊǳƭƳŀ ƻƭŀǎƤƭƤƐƤƴƤ ǘŜǎǘ ŜǘƳŜƪǘŜŘƛǊΦ 

 

 

 

 

 

 



6.1.2. Yapay {ƛƴƛǊ !ƐƭŀǊƤ 
Tƴǎŀƴ ōŜȅƴƛΥ 

Tƴǎŀƴ ōeyninin ƴŀǎƤƭ œŀƭƤǒǘƤƐƤƴƤ ŘŀƘŀ ȅŜƴƛ ŀƴƭŀƳŀȅŀ ōŀǒƭŀŘƤƪ Τ ŘŀƘŀ ȅƻƭǳƴ ōŀǒƤƴŘŀȅƤȊΦ !ƪƤƭƭƤ 

ƳŀƪƛƴŜƭŜǊ ȅŀǇƳŀƴƤƴ ōƛǊ ȅƻƭǳΣ ƛƴǎŀƴ ōŜȅƴƛƴƛ  özellikle organizasyonel prensiplerini taklit 

ŜǘƳŜȅŜ œŀƭƤǒƳŀƪǘƤǊΦ 

 

.Ŝȅƛƴ ǎƻƴ ŘŜǊŜŎŜ ƪŀǊƳŀǒƤƪΣ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜ ǇŀǊŀƭŜƭ ōƛǊ ōƛƭƎƛǎŀȅŀǊŘƤǊ ǾŜ ȅƻƐǳƴ ǒŜƪƛƭŘŜ 

ōŀƐƭƤ мл11 ƴǀǊƻƴŘŀƴ ƻƭǳǒǳǊ όƴǀǊƻƴ ōŀǒƤƴŀ Ϥ мл4 ōŀƐƭŀƴǘƤύΦ  .ƛǊ ƴǀǊƻƴΣ ǎƛƭƛƪƻƴ ƳŀƴǘƤƪ ƎŜœƛŘƛƴŜ 

(10-9ǎƴύ ƪƤȅŀǎƭŀ œƻƪ ŘŀƘŀ ȅŀǾŀǒǘƤǊ όмл-3ǎƴύΣ ŘƻƐǊǳŘǳǊΣ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ƳǳŀȊȊŀƳ ōŀƐƭŀƴǘƤΣ 

ƴƛǎǇŜǘŜƴ ȅŀǾŀǒ ƘƤȊƤ ƻƭǳǒǘǳǊǳǊΦ  !ƴŎŀƪΣ ƪŀǊƳŀǒƤƪ ŀƭƎƤǎŀƭ ƪŀǊŀǊƭŀǊŀ œƻƪ ƘƤȊƭƤ ōƛǊ ǒŜƪƛƭŘŜ ǳƭŀǒƤƭƤǊ 

(birkaç yüz milisaniye içinde) 

 

млл !ŘƤƳ ƪǳǊŀƭƤΥ .ƛǊŜȅǎŜƭ ƴǀǊƻƴƭŀǊ ōƛǊƪŀœ ƳƛƭƛǎŀƴƛȅŜ ƛœƛƴŘŜ œŀƭƤǒǘƤƐƤƴŘŀƴΣ ƘŜǎŀǇƭŀƳŀƭŀǊ 

ȅŀƪƭŀǒƤƪ мллϥŘŜƴ ŦŀȊƭŀ ǎŜǊƛ ŀŘƤƳ ƛœŜǊƳŜȊ ǾŜ ōƛǊ ƴǀǊƻƴŘŀƴ ŘƛƐŜǊƛƴŜ ƎǀƴŘŜǊƛƭŜƴ ōƛƭƎƛ œƻƪ 

küçüktür (birkaç bit) 

 

tƭŀǎǘƛǎƛǘŜΥ .Ŝȅƴƛƴ ƴǀǊŀƭ ȅŀǇƤǎƤƴƤƴ ōƛǊ ƪƤǎƳƤ ŘƻƐǳƳŘŀ ōǳƭǳƴǳǊƪŜƴΣ ŘƛƐŜǊ ƪƤǎƤƳƭŀǊƤ œŜǾǊŜȅŜ 

uyum sŀƐƭŀƳŀƪ ƛœƛƴ ǀȊŜƭƭƛƪƭŜ ȅŀǒŀƳƤƴ ŜǊƪŜƴ ŘǀƴŜƳƭŜǊƛƴŘŜ ǀƐǊŜƴƳŜ ȅƻƭǳȅƭŀ ƎŜƭƛǒǘƛǊƛƭƛǊ όȅŜƴƛ 

girdiler). .ƛȅƻƭƻƧƛƪ bǀǊƻƴƭŀǊŘŀΣ ŦŀǊƪƭƤ ŘŀƭƭŀƴƳŀ ȅŀǇƤƭŀǊƤƴŀ ǎŀƘƛǇ œŜǒƛǘƭƛ ŦŀǊƪƭƤ ƴǀǊƻƴƭŀǊ όƳƻǘƻǊ 

ƴǀǊƻƴΣ ƳŜǊƪŜȊ ǸǎǘǸ œŜǾǊŜǎŜƭ ƻƭƳŀȅŀƴ ƎǀǊǎŜƭ ƘǸŎǊŜƭŜǊΧύ ƳŜǾŎǳǘǘǳǊΦ !ƐƤƴ ōŀƐƭŀƴǘƤƭŀǊƤ ǾŜ ǘŜƪ 

ǘŜƪ ǎƛƴŀǇǎƭŀǊƤƴ ƎǸœƭŜǊƛ ŀƐƤƴ ƛǒƭŜǾƛƴƛ ƻƭǳǒǘǳǊǳǊΦ 

 

Beyindeki Biyolojik Nöronlar: 

Tƴǎŀƴ ōŜȅƴƛ ȅŀƪƭŀǒƤƪ млл ƳƛƭȅŀǊ ƴǀǊƻƴŘŀƴ ƻƭǳǒǳǊΦ 

dendritler: ƘǸŎǊŜƭŜǊŜ ŜƭŜƪǘǊƛƪ ǎƛƴȅŀƭƭŜǊƛ ǘŀǒƤȅŀƴ ǎƛƴƛǊ ƭƛŦƭŜǊƛ 

hücre gövdesi: ƎƛǊŘƛƭŜǊƛƴƛƴ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ōƛǊ ƛǒƭŜǾƛƴƛ ƘŜǎŀǇƭŀǊ 

akson: ŜƭŜƪǘǊƛƪ ǎƛƴȅŀƭƛƴƛ ƘǸŎǊŜ ƎǀǾŘŜǎƛƴŘŜƴ ŘƛƐŜǊ ƴǀǊƻƴƭŀǊŀ ǘŀǒƤȅŀƴ ǘŜƪ ǳȊǳƴ ƭƛŦΦ bǀǊƻƴǳƴ 

ŀƪǎƻƴǳΣ ŘƛƐŜǊ ōƛǊœƻƪ ƴǀǊƻƴǳƴ ŘŜƴŘǊƛǘƭŜǊƛƴŜ ōŀƐƭƤŘƤǊΦ bǀǊƻƴƭŀǊΣ ŘŜƴŘǊƛǘƭŜǊŘŜƴ ŜƭŜƪǘǊƛƪ 

ǎƛƴȅŀƭƭŜǊƛ ŀƭƤǊ ǾŜ ōǳƴƭŀǊƤ ŀƪǎƻƴŀ ƎǀƴŘŜǊƛǊΦ 

sinaps: gücü hücǊŜȅŜ ƎƛǊƛǒƛ ŜǘƪƛƭŜȅŜƴ ƪƛƳȅŀǎŀƭ ōƛǊ ōŀƐƭŀƴǘƤȅƤ ŘǸȊŜƴƭŜȅŜƴΣ ōƛǊ ƘǸŎǊŜƴƛƴ ŀƪǎƻƴǳ 

ƛƭŜ ŘƛƐŜǊƛƴƛƴ ŘŜƴŘǊƛǘƛ ŀǊŀǎƤƴŘŀƪƛ ǘŜƳŀǎ ƴƻƪǘŀǎƤΦ 

 



 
 

Tƴǎŀƴ ōŜȅƴƛƴŘŜƴ ƛƭƘŀƳ ŀƭŀƴ ƘŜǎŀǇƭŀƳŀ ƳƻŘŜƭΣ ¸ŀǇŀȅ {ƛƴƛǊ !ƐƭŀrƤΥ 

Å .ŀǎƛǘ ƛǒƭŜƳ ōƛǊƛƳƭŜǊƛƴŘŜƴ όƴǀǊƻƴƭŀǊύ ƻƭǳǒŀƴ ōǸȅǸƪ ǀƭœǸŘŜ ǇŀǊŀƭŜƭΣ ŘŀƐƤǘƤƭƳƤǒ ǎƛǎǘŜƳ 

Å 9ŘƛƴƛƭŜƴ ōƛƭƎƛȅƛ ŘŜǇƻƭŀƳŀƪ ƛœƛƴ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ǎƛƴŀǇǘƛƪ ōŀƐƭŀƴǘƤ ƎǸœƭŜǊƛ ƪǳƭƭŀƴƤƭƤǊΦ 

Å .ƛƭƎƛΣ ŀƐ ǘŀǊŀŦƤƴŘŀƴ ōƛǊ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ŀǊŀŎƤƭƤƐƤȅƭŀ œŜǾǊŜǎƛƴŘŜƴ ŜŘƛƴƛƭƛǊΦ 

 

 
 

 

Å .ŀǎƛǘ ƛǒƭŜƳ ōƛǊƛƳƭŜǊƛƴŘŜƴ όƴǀǊƻƴƭŀǊύ ƻƭǳǒŀƴ ōǸȅǸƪ ǀƭœǸŘŜ ǇŀǊŀƭŜƭΣ ŘŀƐƤǘƤƭƳƤǒ ǎƛǎǘŜƳ 

Å 9ŘƛƴƛƭŜƴ ōƛƭƎƛȅƛ ŘŜǇƻƭŀƳŀƪ ƛœƛƴ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ǎƛƴŀǇǘƛƪ ōŀƐƭŀƴǘƤ ƎǸœƭŜǊƛ ƪǳƭƭŀƴƤƭƤǊΦ 

Å .ƛƭƎƛΣ ŀƐ ǘŀǊŀŦƤƴŘŀƴ ōƛǊ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ŀǊŀŎƤƭƤƐƤȅƭŀ œŜǾǊŜǎƛƴŘŜƴ ŜŘƛƴƛƭƛǊΦ 

Å mǊƴŜƪƭŜǊŘŜƴ ǀƐǊŜƴƳŜƪΥ ŜǘƛƪŜǘƭƛ ǾŜȅŀ ŜǘƛƪŜǘǎƛȊ 

Å !ŘŀǇǘƛǾƛǘŜΥ ōƛǊ ǒŜȅƭŜǊ ǀƐǊŜƴƳŜƪ ƛœƛƴ ōŀƐƭŀƴǘƤ ƎǸœƭŜǊƛƴƛ ŘŜƐƛǒǘƛǊƳŜƪ 

Å 5ƻƐǊǳǎŀƭ ƻƭƳŀƳŀΥ  ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ŀƪǘƛǾŀǎȅƻƴ ŦƻƴƪǎƛȅƻƴƭŀǊƤ ƎŜǊŜƪƭƛŘƛǊ 



Å Iŀǘŀ ǘƻƭŜǊŀƴǎƤΥ bǀǊƻƴƭŀǊŘŀƴ ǾŜȅŀ ōŀƐƭŀƴǘƤƭŀǊŘŀƴ ōƛǊƛ ƘŀǎŀǊ ƎǀǊǸǊǎŜΣ ǘǸƳ ŀƐ Ƙŀƭŀ 

ƻƭŘǳƪœŀ ƛȅƛ œŀƭƤǒƤȅƻǊΦ  

Å .ǳ ƴŜŘŜƴƭŜΣ ŀǒŀƐƤŘŀƪƛƭŜǊƭŜ ƪŀǊŀƪǘerize edilen sorunlar için klasik çözümlerden daha 

iyi alternatifler olabilirler: Yüksek boyutluluk, gürültülü, kesin olmayan veya eksik 

ǾŜǊƛƭŜǊΤ ǾŜ  ŀœƤƪœŀ ƛŦŀŘŜ ŜŘƛƭƳƛǒ ƳŀǘŜƳŀǘƛƪǎŜƭ ōƛǊ œǀȊǸƳ ǾŜȅŀ ŀƭƎƻǊƛǘƳŀƴƤƴ ƻƭƳŀƳŀǎƤ 

 

 

.Ŝȅƛƴ ǾŜ ¸ŀǇŀȅ {ƛƴƛǊ !ƐƭŀǊƤΥ 

Benzerlikler: 

- bǀǊƻƴƭŀǊΣ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōŀƐƭŀƴǘƤƭŀǊ 

- mƐǊŜƴƳŜ Ґ ōŀƐƭŀƴǘƤƭŀǊƤƴ ŘŜƐƛǒƳŜǎƛΣ ƴǀǊƻƴƭŀǊƤƴ ŘŜƐƛǒƳŜǎƛ ŘŜƐƛƭ 

- .ǸȅǸƪ ǇŀǊŀƭŜƭ ƛǒƭŜƳŜ 

 

!ƴŎŀƪ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ œƻƪ ŘŀƘŀ ōŀǎƛǘ: 

- ƴǀǊƻƴ ƛœƛƴŘŜƪƛ ƘŜǎŀǇƭŀƳŀ ōǸȅǸƪ ǀƭœǸŘŜ ōŀǎƛǘƭŜǒǘƛǊƛƭŘƛ 

- ŀȅǊƤƪ ȊŀƳŀƴ ŀŘƤƳƭŀǊƤ 

- ǘƛǇƛƪ ƻƭŀǊŀƪ œƻƪ ǎŀȅƤŘŀ ǳȅŀǊŀƴ ƛœŜǊŜƴ ōƛǊ ǘǸǊ ŘŜƴŜǘƛƳƭƛ ǀƐǊŜƴƛƳ 

 

.ƛǊ ǎƛƴƛǊ ŀƐƤΣ ōŀǎƛǘ ƛǒƭŜƳ ōƛǊƛƳƭŜǊƛƴŘŜƴ όȅŀǇŀȅ ƴǀǊƻƴƭŀǊύ ƻƭǳǒŀƴ ōǸȅǸƪ ǀƭœǸŘŜ ǇŀǊŀƭŜƭΣ 

ŘŀƐƤǘƤƭƳƤǒ ōƛǊ ƛǒƭŜƳŎƛŘƛǊΦ .ŜȅƴŜ ƛƪƛ ŀœƤŘŀƴ ōŜƴȊƛȅƻǊΥ 

- .ƛƭƎƛΣ ŀƐ ǘŀǊŀŦƤƴŘŀƴ ōƛǊ ǀƐǊŜƴƳŜ ǎǸǊŜŎƛ ŀǊŀŎƤƭƤƐƤȅƭŀ œŜǾǊŜǎƛƴŘŜƴ ŜŘƛƴƛƭƛǊ 

- 9ŘƛƴƛƭŜƴ ōƛƭƎƛȅƛ ŘŜǇƻƭŀƳŀƪ ƛœƛƴ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ǎƛƴŀǇǘƛƪ ōŀƐƭŀƴǘƤ ƎǸœƭŜǊƛ ƪǳƭƭŀƴƤƭƤǊΦ 

 

¸ŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ό¸{!ύ ǾŜȅŀ ōŀƐƭŀƴǘƤ ǎƛǎǘŜƳƛΣ ƘŀȅǾŀƴ ōŜȅƛƴƭŜǊƛƴƛ ƻƭǳǒǘǳǊŀƴ ōƛȅƻƭƻƧƛƪ ǎƛƴƛǊ 

ŀƐƭŀǊƤƴŘŀƴ ōŜƭƛǊǎƛȊ ōƛǊ ǒŜƪƛƭŘŜ Ŝsinlenen bilgisayar sistemleridir. Bu tür sistemler, genellikle 

herhangi bir göreve özgü kural ile programlanmadan, örnekleri dikkate alarak görevleri 

ȅŜǊƛƴŜ ƎŜǘƛǊƳŜȅƛ ϦǀƐǊŜƴƛǊϦΦ 

 

¸{!Σ ōƛȅƻƭƻƧƛƪ ōƛǊ ōŜȅƛƴŘŜƪƛ ƴǀǊƻƴƭŀǊƤ ƎŜǾǒŜƪ ōƛǊ ǒŜƪƛƭŘŜ ƳƻŘŜƭƭŜȅŜƴ ϦȅŀǇŀȅ ƴǀǊƻƴƭŀǊϦ ŀŘƤ 

ǾŜǊƛƭŜƴ ōŀƐƭƤ ōƛǊƛƳƭŜǊ ǾŜȅŀ ŘǸƐǸƳƭŜǊ ƪƻƭŜƪǎƛȅƻƴǳƴŀ Řŀȅŀƴŀƴ ōƛǊ ƳƻŘŜƭŘƛǊΦ IŜǊ ōŀƐƭŀƴǘƤΣ 

ōƛȅƻƭƻƧƛƪ ōƛǊ ōŜȅƛƴŘŜƪƛ ǎƛƴŀǇǎƭŀǊ ƎƛōƛΣ ōƛǊ ȅŀǇŀȅ ƴǀǊƻƴŘŀƴ ŘƛƐŜǊƛƴŜ ōƛƭƎƛΣ ōƛǊ ϦǎƛƴȅŀƭϦ ƛƭŜǘŜōƛƭƛǊΦ 

.ƛǊ ǎƛƴȅŀƭ ŀƭŀƴ ȅŀǇŀȅ ōƛǊ ƴǀǊƻƴΣ ƻƴǳ ƛǒƭŜȅŜōƛƭƛǊ ǾŜ ŘŀƘŀ ǎƻƴǊŀ ƻƴŀ ōŀƐƭƤ Ŝƪ ȅŀǇŀȅ ƴǀǊƻƴƭŀǊƤ 

ƛǒŀǊŜǘ ŜŘŜōƛƭƛǊΦ hǊǘŀƪ ¸{! ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀΣ ȅŀǇŀȅ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōŀƐƭŀƴǘƤŘŀƪƛ ǎƛƴȅŀƭ 

ƎŜǊœŜƪ ōƛǊ ǎŀȅƤŘƤǊ ǾŜ ƘŜǊ ōƛǊ ȅŀǇŀȅ ƴǀǊƻƴǳƴ œƤƪƤǒƤΣ ƎƛǊŘƛƭŜǊƛƴƛƴ ǘƻǇƭŀƳƤƴƤƴ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ 

ōƛǊ Ŧƻƴƪǎƛȅƻƴǳ ǘŀǊŀŦƤƴŘŀƴ ƘŜǎŀǇƭŀƴƤǊΦ ¸ŀǇŀȅ ƴǀǊƻƴƭŀǊ ŀǊŀǎƤƴŘŀƪƛ ōŀƐƭŀƴǘƤƭŀǊŀ ϦƪŜƴŀǊƭŀǊϦ 

ŘŜƴƛǊΦ ¸ŀǇŀȅ ƴǀǊƻƴƭŀǊ ǾŜ ƪŜƴŀǊƭŀǊ ǘƛǇƛƪ ƻƭŀǊŀƪ ǀƐǊŜƴƳŜ ƛƭŜǊƭŜŘƛƪœŜ ŀȅŀǊƭŀƴŀƴ ōƛǊ ŀƐƤǊƭƤƐŀ 

ǎŀƘƛǇǘƛǊΦ !ƐƤǊƭƤƪΣ ōƛǊ ōŀƐƭŀƴǘƤŘŀƪƛ ǎƛƴȅŀƭƛƴ ƎǸŎǸƴǸ ŀǊǘǘƤǊƤǊ ǾŜȅŀ ŀȊŀƭǘƤǊΦ ¸ŀǇŀȅ ƴǀǊƻƴƭŀǊΣ ǎŀŘŜŎŜ 

toplam sinyal bu ŜǒƛƐƛ ƎŜœǘƛƐƛƴŘŜ ǎƛƴȅŀƭƛƴ ƎǀƴŘŜǊƛƭŜŎŜƐƛ ōƛǊ Ŝǒƛƪ ŘŜƐŜǊƛƴŜ ǎŀƘƛǇ ƻƭŀōƛƭƛǊΦ ¢ƛǇƛƪ 

ƻƭŀǊŀƪΣ ȅŀǇŀȅ ƴǀǊƻƴƭŀǊ ƪŀǘƳŀƴƭŀǊ ƘŀƭƛƴŘŜ ǘƻǇƭŀƴƤǊΦ CŀǊƪƭƤ ƪŀǘƳŀƴƭŀǊΣ ƎƛǊŘƛƭŜǊƛƴŘŜ ŦŀǊƪƭƤ ǘǸǊŘŜ 

ŘǀƴǸǒǸƳƭŜǊ ƎŜǊœŜƪƭŜǒǘƛǊŜōƛƭƛǊΦ {ƛƴȅŀƭƭŜǊΣ ƳǳƘǘŜƳŜƭŜƴ ƪŀǘƳŀƴƭŀǊƤ ōƛǊŘŜƴ œƻƪ ƪŜȊ Ǝeçtikten 

ǎƻƴǊŀΣ ƛƭƪ ƪŀǘƳŀƴŘŀƴ όƎƛǊƛǒ ƪŀǘƳŀƴƤύ ǎƻƴ ƪŀǘƳŀƴŀ όœƤƪƤǒ ƪŀǘƳŀƴƤύ ƎƛŘŜǊΦ 



 

¸{! ȅŀƪƭŀǒƤƳƤƴƤƴ ŀǎƤƭ ŀƳŀŎƤΣ ǇǊƻōƭŜƳƭŜǊƛ ōƛǊ ƛƴǎŀƴ ōŜȅƴƛƴŘŜ ƻƭŘǳƐǳ Ǝƛōƛ œǀȊƳŜƪǘƛΦ .ǳƴǳƴƭŀ 

birlikte, zamanla dikkat, belirli görevlerin yerine getirilmesine ve biyolojiden sapmalara yol 

ŀœǘƤΦ ¸ŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤΣ ōƛƭƎƛǎŀȅŀǊ ƎǀǊƳŜΣ ƪƻƴǳǒƳŀ ǘŀƴƤƳŀΣ ƳŀƪƛƴŜ œŜǾƛǊƛǎƛΣ ǎƻǎȅŀƭ ŀƐ 

ŦƛƭǘǊŜƭŜƳŜΣ ƻȅǳƴ ǘŀƘǘŀǎƤ ǾŜ ǾƛŘŜƻ ƻȅǳƴƭŀǊƤ ǾŜ ǘƤōōƛ ǘŜǒƘƛǎ Ǝƛōƛ œŜǒƛǘƭƛ ƎǀǊŜǾƭŜǊŘŜ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ 

 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ȅŀǇŀȅ ōƛǊ ǎƛƴƛǊ ŀƐƤƴŘŀ ōƛǊŘŜƴ ŦŀȊƭŀ ƎƛȊƭƛ ƪŀǘƳŀƴŘŀƴ ƻƭǳǒǳǊΦ .ǳ ȅŀƪƭŀǒƤƳΣ ƛƴǎŀƴ 

ōŜȅƴƛƴƛƴ ƤǒƤƐƤ ǾŜ ǎŜǎƛ ƎǀǊƳŜ ǾŜ ƛǒƛǘƳŜ ōƛœƛƳƛƴƛ ƳƻŘŜƭƭŜƳŜȅŜ œŀƭƤǒƤǊΦ 5ŜǊƛƴ ǀƐǊŜƴƳŜƴƛƴ ōŀȊƤ 

ōŀǒŀǊƤƭƤ ǳȅƎǳƭŀƳŀƭŀǊƤ ōƛƭƎƛǎŀȅŀǊƭŀ ƎǀǊƳŜ ǾŜ ƪƻƴǳǒƳŀ ǘŀƴƤƳŀŘƤǊΦ 

 

 

 
 

¸ŀǇŀȅ ōƛǊ ǎƛƴƛǊ ŀƐƤΣ ōƛǊ ōŜȅƛƴŘŜƪƛ ƎŜƴƛǒ ƴǀǊƻƴ ŀƐƤƴŀ ōŜƴȊŜǊ ǒŜƪƛƭŘŜ ōƛǊōƛǊƛƴŜ ōŀƐƭƤ ōƛǊ ŘǸƐǸƳ 

ƎǊǳōǳŘǳǊΦ .ǳǊŀŘŀΣ ƘŜǊ ŘŀƛǊŜǎŜƭ ŘǸƐǸƳ ōƛǊ ȅŀǇŀȅ ƴǀǊƻƴǳ ǘŜƳǎƛƭ ŜŘŜǊ ǾŜ ōƛǊ ƻƪΣ ōƛǊ ȅŀǇŀȅ 

ƴǀǊƻƴǳƴ œƤƪƤǒƤƴŘŀƴ ŘƛƐŜǊƛƴƛƴ ƎƛǊƛǒƛƴŜ ōƛǊ ōŀƐƭŀƴǘƤȅƤ ǘŜƳǎƛƭ ŜŘŜǊΦ 

 

 

 

 

 

 

 

 

 

 

 



Yapay Nöron Modeli 

 

 

 
 

9ƐƛƭƛƳ ς Meyillenme (Bias): 

Bias: Ŝǒƛƪ ŘŜƐŜǊΣ ŜƐƛƭƛƳ ȅŀ Řŀ ǎŀǇƳŀ ŘŜƐŜǊƛΦ 

¸ŀǇŀȅ ōƛǊ ƴǀǊƻƴΥ DƛǊŘƛǎƛƴƛƴ ŀƐƤǊƭƤƪƭƤ ǘƻǇƭŀƳƤƴƤ ƘŜǎŀǇƭŀǊ όƴŜǘ ƎƛǊŘƛǎƛ ŘŜƴƛǊύΦ {ŀǇƳŀǎƤƴƤ ŜƪƭŜǊΦ .ǳ 

ŘŜƐŜǊƛ ōƛǊ ŀƪǘƛǾŀǎȅƻƴ ƛǒƭŜǾƛƴŘŜƴ ƎŜœƛǊƛǊ. bǀǊƻƴǳƴ œƤƪƤǒƤ ǎƤŦƤǊƤƴ ǸȊŜǊƛƴŘŜȅǎŜ ǘŜǘƛƪƭŜƴŘƛƐƛƴƛΣ 

ϦŀǘŜǒƭŜƴŘƛƐƛƴƛϦ όȅŀƴƛ ŀƪǘƛŦ ƘŀƭŜ ƎŜƭŘƛƐƛƴƛύ ǎǀȅƭǸȅƻǊǳȊΦ Sapma, sabit +1.0 girdisine kenetlenen 

ōŀǒƪŀ ōƛǊ ŀƐƤǊƭƤƪ ƻƭŀǊŀƪ ŘŀƘƛƭ ŜŘƛƭŜōƛƭƛǊΦ .ǳ ŜƪǎǘǊŀ ǎŜǊōŜǎǘ ŘŜƐƛǒƪŜƴ όŜƐƛƭƛƳ ȅŀ Řŀ ǎŀǇƳŀύΣ 

nöronu daha güçlü hale getirir. 

 
 

 

 

 

 

 

 



YŀǇŀȅ {ƛƴƛǊ !ƐƭŀǊƤ ό¸SA) ¦ƴǎǳǊƭŀǊƤ: 

Å TǒƭŜƳŜ ǀƐŜǎƛ (Processing element - PE) 

Å !Ɛ aƛƳŀǊƛǎƛ 

ï Gömülü Katmanlar 

ï Paralel TǒƭŜƳ 

Å !Ɛ .ƛƭƎƛǎƛ TǒƭŜƳŜ 

ï DƛǊƛǒƭŜǊ 

ï 4ƤƪƤǒƭŀǊ 

ï .ŀƐƭŀƴǘƤ !ƐƤǊƭƤƪƭŀǊƤ όConnection weights ) 

ï ¢ƻǇƭŀƳŀ TǒƭŜǾƛ όSummation function) 

 

 
 

 

Transformation (Transfer) Function: 

ï Linear function 

ï Sigmoid (logical activation) function [0 1] 

ï Tangent Hyperbolic function [-1 1] 
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(a) Single neuron (b) Multiple neurons

PE: Processing Element (or neuron)

X1 = 3

Processing 

element (PE)
X2 = 1

X3 = 2

W
1 = 0.2

W2 = 0.4

W3 = 0.1

Y = 1.2

Summation function:

Transfer function:

Y = 3(0.2) + 1(0.4) + 2(0.1) = 1.2

YT = 1/(1 + e
-1.2

) = 0.77

YT = 0.77



CŀǊƪƭƤ !Ɛ ¢ƻǇƻƭƻƧƛƭŜǊƛ: 

Å ¢Ŝƪ ƪŀǘƳŀƴƭƤ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ŀƐƭŀǊΥ 4ƤƪǘƤ ƪŀǘƳŀƴƤƴŀ ȅŀƴǎƤȅŀƴ ƎƛǊŘƛ ƪŀǘƳŀƴƤΦ 

 
 

Å 4ƻƪ ƪŀǘƳŀƴƭƤ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ŀƐƭŀǊΥ Bir veya daha fazla gömülü katman.  Girdi projeleri 

ȅŀƭƴƤȊŎŀ ǀƴŎŜƪƛ ƪŀǘƳŀƴƭŀǊŘŀƴ ōƛǊ ƪŀǘƳŀƴŀ ȅŀƴǎƤǘƤƭƤǊΦ  ¢ƛǇƛƪ ƻƭŀǊŀƪΣ ȅŀƭƴƤȊŎŀ ōƛǊ 

ƪŀǘƳŀƴŘŀƴ ŘƛƐŜǊƛƴŜ ōŀƐƭŀƴƤǊƭŀǊΦ 

 

 
 

Å ¢ŜƪǊŀǊƭŀȅŀƴ ŀƐƭŀǊΥ .ŀȊƤ ƎƛǊƛǒƭŜǊƛƴƛƴ ōŀȊƤ œƤƪƤǒƭŀǊƤƴŀ όŀȅǊƤƪ ȊŀƳŀƴύ ōŀƐƭƤ ƻƭŘǳƐǳ ƎŜǊƛ 

ōŜǎƭŜƳŜƭƛ ōƛǊ ŀƐΦ 

 
 

 

 

 

 



!ƪǘƛǾŀǎȅƻƴ ŦƻƴƪǎƛȅƻƴƭŀǊƤΥ 

bǀǊƻƴǳƴ œƤƪǘƤǎƤƴƤƴ ƎŜƴƭƛƐƛƴƛ ǎƤƴƤǊƭŀŘƤƐƤ ƛœƛƴ ƭƛƳƛǘ ƛǒƭŜǾƛ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƤǊΦ 

 

 
 

 

 



 
 

 

 

 

 

 

 

 

 

 



Sigmoid unit: 

 
 

 

mǊƴŜƪΥ .ŀǎƛǘ {ƛƴƛǊ !ƐƤ 

 

 

 
 

 



.ƛǊ ƴǳƳǳƴŜȅƛ ƛǒƭŜƳŜ ǀǊƴŜƐƛΥ 

 

 
 

 
 

 

Örnek: 

 
 

 

 

 

 

 

 



6.1.3. Types of Algorithms used in Deep Learning 
Here is the list of top 10 most popular deep learning algorithms: 

1. Convolutional Neural Networks (CNNs) 

2. Long Short Term Memory Networks (LSTMs) 

3. Recurrent Neural Networks (RNNs) 

4. Generative Adversarial Networks (GANs) 

5. Radial Basis Function Networks (RBFNs) 

6. Multilayer Perceptrons (MLPs) 

7. Self Organizing Maps (SOMs) 

8. Deep Belief Networks (DBNs) 

9. Restricted Boltzmann Machines( RBMs) 

10. Autoencoders 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ ƴŜǊŜŘŜȅǎŜ ƘŜǊ ǘǸǊ ǾŜǊƛȅƭŜ œŀƭƤǒƤǊ ǾŜ ƪŀǊƳŀǒƤƪ ǎƻǊǳƴƭŀǊƤ œǀȊƳŜƪ 

ƛœƛƴ ōǸȅǸƪ ƳƛƪǘŀǊŘŀ ōƛƭƎƛ ƛǒƭŜƳ ƎǸŎǸ ǾŜ ōƛƭgi gerektirir.  

 

 

 

 What do you understand about Neural Networks in the context of Deep Learning? 

 5ŜǊƛƴ mƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ {ƛƴƛǊ !ƐƭŀǊƤ ƘŀƪƪƤƴŘŀ ƴŜ ŀƴƭƤȅƻǊǎǳƴǳȊΚ 

 

{ƛƴƛǊ !ƐƭŀǊƤΣ ƛƴǎŀƴ ǾǸŎǳŘǳƴŘŀƪƛ ōƛȅƻƭƻƧƛƪ ǎƛƴƛǊ ŀƐƭŀǊƤƴŀ œƻƪ ōŜƴȊŜȅŜƴ ȅŀǇŀȅ ǎƛǎǘŜƳƭŜǊŘƛǊΦ .ƛr 

ǎƛƴƛǊ ŀƐƤΣ ƛƴǎŀƴ ōŜȅƴƛƴƛƴ ƴŀǎƤƭ œŀƭƤǒǘƤƐƤƴƤ ǘŀƪƭƛǘ ŜŘŜƴ ōƛǊ ȅǀƴǘŜƳ ƪǳƭƭŀƴŀǊŀƪ ōƛǊ ǾŜǊƛ ȅƤƐƤƴƤƴŘŀƪƛ 

ǘŜƳŜƭ ƛƭƛǒƪƛƭŜǊƛ ǘŀƴƤƳŀȅŀ œŀƭƤǒŀƴ ōƛǊ ŘƛȊƛ ŀƭƎƻǊƛǘƳŀŘƤǊΦ DǀǊŜǾŜ ǀȊŜƭ ƪǳǊŀƭƭŀǊ ƻƭƳŀŘŀƴΣ ōǳ 

ǎƛǎǘŜƳƭŜǊ œŜǒƛǘƭƛ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴŜ ǾŜ ǀǊƴŜƪƭŜǊŜ ƳŀǊǳȊ ƪŀƭŀǊŀƪ ƎǀǊŜǾƭŜǊƛ ȅŀǇƳŀȅƤ ǀƐǊŜƴƛǊƭŜǊΦ 

.ǳǊŀŘŀƪƛ ŦƛƪƛǊΣ ōǳ ǾŜǊƛ ƪǸƳŜƭŜǊƛƴƛƴ ǀƴŎŜŘŜƴ ƪƻŘƭŀƴƳƤǒ ōƛǊ ŀƴƭŀȅƤǒƤȅƭŀ ǇǊƻƎǊŀƳƭŀƴƳŀƪ ȅŜǊƛƴŜΣ 

ǎƛǎǘŜƳƛƴ ōŜǎƭŜƴŘƛƐƛ ǾŜǊƛƭŜǊŘŜƴ ǘŀƴƤƳƭŀȅƤŎƤ ǀȊŜƭƭƛƪƭŜǊƛ ǘǸǊŜǘƳŜǎƛŘƛǊΦ {ƛƴƛǊ ŀƐƭŀǊƤΣ Ŝǒƛƪ ƳŀƴǘƤƪ 

hesaplama modelleri üzerine kuruludur. SiniǊ ŀƐƭŀǊƤΣ ŘŜƐƛǒŜƴ ƎƛǊŘƛƭŜǊŜ ǳȅǳƳ 

ǎŀƐƭŀȅŀōƛƭŘƛƐƛƴŘŜƴΣ œƤƪǘƤ ƪǊƛǘŜǊƭŜǊƛƴƛƴ ȅŜƴƛŘŜƴ ǘŀǎŀǊƭŀƴƳŀǎƤƴƤ ƎŜǊŜƪǘƛǊƳŜŘŜƴ ƳǸƳƪǸƴ ƻƭŀƴ 

en iyi sonucu üretebilirler. 

 



 
 

What are the applications of deep learning? 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀƴ ōŀȊƤƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ - 

ω mǊǸƴǘǸ ǘŀƴƤƳŀ ǾŜ ŘƻƐŀƭ Řƛƭ ƛǒƭŜƳŜΦ 

ω DǀǊǸƴǘǸƭŜǊƛƴ ǘŀƴƤƴƳŀǎƤ ǾŜ ƛǒƭŜƴƳŜǎƛΦ 

ω hǘƻƳŀǘƛƪ œŜǾƛǊƛΦ 

ω 5ǳȅƎǳ ŀƴŀƭƛȊƛΦ 

ω {ƻǊǳƭŀǊƤ ȅŀƴƤǘƭŀƳŀƪ ƛœƛƴ ǎƛǎǘŜƳΦ 

ω bŜǎƴŜƭŜǊƛƴ {ƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ ǾŜ ¢ŜǎǇƛǘƛΦ 

ω aŀƪƛƴŜȅŜ DǀǊŜ 9ƭ ¸ŀȊƤǎƤ hƭǳǒǘǳǊƳŀΦ 

ω hǘƻƳŀǘƛƪ ƳŜǘƛƴ ƻƭǳǒǘǳǊƳŀΦ 

ω Siyah Beyaz görüntülerin renklendirilmesi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Explain learning rate in the context of neural network models. What happens if the 

learning rate is too high or too low? 

mƐǊŜƴƳŜ ƘƤȊƤƴƤ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƭŜǊƛ ōŀƐƭŀƳƤƴŘŀ ŀœƤƪƭŀȅƤƴΦ mƐǊŜƴƳŜ ƻǊŀƴƤ œƻƪ ȅǸƪsek veya 

œƻƪ ŘǸǒǸƪǎŜ ƴŜ ƻƭǳǊΚ 

 

mƐǊŜƴƳŜ ƘƤȊƤ л ƛƭŜ м ŀǊŀǎƤƴŘŀ ŘŜƐƛǒŜƴ ōƛǊ ǎŀȅƤŘƤǊΦ {ƛƴƛǊ ŀƐƤ ŜƐƛǘƛƳ ƳƻŘŜƭƭŜǊƛƴŘŜ Ŝƴ ǀƴŜƳƭƛ 

ŀȅŀǊƭŀƴŀōƛƭƛǊ ƘƛǇŜǊǇŀǊŀƳŜǘǊŜƭŜǊŘŜƴ ōƛǊƛŘƛǊΦ mƐǊŜƴƳŜ ƻǊŀƴƤΣ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛƴƛƴ ōŜƭƛǊƭƛ ōƛǊ 

ŘǳǊǳƳŀ ƴŜ ƪŀŘŀǊ ƘƤȊƭƤ ǾŜȅŀ ȅŀǾŀǒ ŀŘŀǇǘŜ ƻƭŘǳƐǳƴǳ ǾŜ ǀƐǊŜƴŘƛƐƛƴƛ ōŜƭƛǊƭŜǊΦ 5ŀƘŀ ȅǸƪǎŜƪ ōƛǊ 

ǀƐǊŜƴƳŜ ƻǊŀƴƤ ŘŜƐŜǊƛΣ ƳƻŘŜƭƛƴ ȅŀƭƴƤȊŎŀ ōƛǊƪŀœ ŜƐƛǘƛƳ ŘǀƴŜƳƛƴŜ ƛƘǘƛȅŀœ ŘǳȅŘǳƐǳƴǳ ǾŜ ƘƤȊƭƤ 

ŘŜƐƛǒƛƪƭƛƪƭŜǊ ǸǊŜǘǘƛƐƛƴƛ ƎǀǎǘŜǊƛǊƪŜƴΣ ŘŀƘŀ ŘǸǒǸƪ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤΣ ƳƻŘŜƭƛƴ ȅŀƪƤƴǎŀƳŀǎƤƴƤƴ 

ǳȊǳƴ ȊŀƳŀƴ ŀƭŀōƛƭŜŎŜƐƛƴƛ ǾŜȅŀ ƘƛœōƛǊ ȊŀƳŀƴ ȅŀƪƤƴǎŀȅƤǇ ƪǀǘǸ ōƛǊ œǀȊǸƳŘŜ ǘŀƪƤƭƤǇ 

ƪŀƭƳŀȅŀŎŀƐƤƴƤ ƎǀǎǘŜǊƛǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ œƻƪ ŘǸǒǸƪ ǾŜȅŀ œƻƪ ȅǸƪǎŜƪ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤ 

ƪǳƭƭŀƴƳŀƪ ȅŜǊƛƴŜΣ ŘŜƴŜƳŜ ȅŀƴƤƭƳŀ ȅƻƭǳȅƭŀ ƛȅƛ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤ ŘŜƐŜǊƛ ƻƭǳǒǘǳǊǳƭƳŀǎƤ 

önerilir. 

 

 
 

 

¸ǳƪŀǊƤŘŀƪƛ ƎǀǊǸƴǘǸŘŜΣ ōǸȅǸƪ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤƴƤƴ ōƛȊƛ ƛǎǘŜƴŜƴ œƤƪǘƤŘŀƴ ǳȊŀƪƭŀǒƳŀȅŀ 

ȅǀƴƭŜƴŘƛǊŘƛƐƛƴƛ ŀœƤƪœŀ ƎǀǊŜōƛƭƛǊƛȊΦ !ƴŎŀƪΣ ƪǸœǸƪ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤƴŀ ǎŀƘƛǇ ƻƭƳŀƪΣ ǎƻƴǳƴŘŀ 

ōƛȊƛ ƛǎǘŜƴŜƴ œƤƪǘƤȅŀ ƎǀǘǸǊǸǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 



 What are the advantages of neural networks? 

{ƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ŀǾŀƴǘŀƧƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ 

ω {ƛƴƛǊ ŀƐƭŀǊƤ ǎƻƴ ŘŜǊŜŎŜ ǳȅŀǊƭŀƴŀōƛƭƛǊŘƛǊ ǾŜ ƘŜƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƘŜƳ ŘŜ ǊŜƎǊŜǎȅƻƴ 

ǇǊƻōƭŜƳƭŜǊƛƴƛƴ ȅŀƴƤ ǎƤǊŀ œƻƪ ŘŀƘŀ ƪŀǊƳŀǒƤƪ ǇǊƻōƭŜƳƭŜǊ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊƭŜǊΦ {ƛƴƛǊ ŀƐƭŀǊƤ Řŀ 

oldukça ölçeklenebilir. Her biri kendi nöron setine sahip, ƛǎǘŜŘƛƐƛƳƛȊ ƪŀŘŀǊ ƪŀǘƳŀƴ 

ƻƭǳǒǘǳǊŀōƛƭƛǊƛȊΦ 4ƻƪ ŦŀȊƭŀ ǾŜǊƛ ƴƻƪǘŀǎƤ ƻƭŘǳƐǳƴŘŀΣ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤƴ Ŝƴ ƛȅƛ ǎƻƴǳœƭŀǊƤ ǸǊŜǘǘƛƐƛ 

ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ DǀǊǸƴǘǸƭŜǊΣ ƳŜǘƛƴƭŜǊ ǾōΦ Ǝƛōƛ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ǾŜǊƛƭŜǊƭŜ Ŝƴ ƛȅƛ ǒŜƪƛƭŘŜ 

ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ {ŀȅƤǎŀƭ ōƛǊ ŘŜƐŜǊŜ ŘǀƴǸǒǘǸǊǸƭŜōƛƭŜƴ herhangi bir veriye uygulanabilirler. 

ω {ƛƴƛǊ ŀƐƤ ƳƻŘǳ ōƛǊ ƪŜȊ ŜƐƛǘƛƭŘƛƪǘŜƴ ǎƻƴǊŀΣ œƤƪǘƤƭŀǊƤ œƻƪ ƘƤȊƭƤ ōƛǊ ǒŜƪƛƭŘŜ ǾŜǊƛǊƭŜǊΦ .ǀȅƭŜŎŜ 

ȊŀƳŀƴŘŀƴ ǘŀǎŀǊǊǳŦ ǎŀƐƭŀǊƭŀǊΦ 

 

What are the disadvantages of neural networks? 

{ƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ŘŜȊŀǾŀƴǘŀƧƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ - 

ω {ƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ϦƪŀǊŀ ƪǳǘǳϦ ȅǀƴǸΣ ƛȅƛ ōƛƭƛƴŜƴ ōƛǊ ŘŜȊŀǾŀƴǘŀƧŘƤǊΦ ¸ŀƴƛΣ ǎƛƴƛǊ ŀƐƤƴƤƴ ƴŀǎƤƭ 

ǾŜȅŀ ƴŜŘŜƴ ōŜƭƛǊƭƛ ōƛǊ ǎƻƴǳœ ǸǊŜǘǘƛƐƛ ƘŀƪƪƤƴŘŀ ƘƛœōƛǊ ŦƛƪǊƛƳƛȊ ȅƻƪΦ .ƛǊ ǎƛƴƛǊ ŀƐƤƴŀ ōƛǊ 

ƪǀǇŜƪ ƎǀǊǸƴǘǸǎǸ ƎƛǊŘƛƐƛƳƛȊŘŜ ǾŜ ōǳƴǳƴ ōƛǊ ǀǊŘŜƪ ƻƭŘǳƐǳƴǳ ǘŀƘƳƛƴ ŜǘǘƛƐƛƴŘŜΣ ƻƴǳ bu 

ǘŀƘƳƛƴƛ ȅŀǇƳŀȅŀ ƴŜȅƛƴ ǎŜǾƪ ŜǘǘƛƐƛƴƛ ŀƴƭŀƳŀƪǘŀ ȊƻǊƭŀƴŀōƛƭƛǊƛȊΦ 

ω .ƛǊ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛ ƻƭǳǒǘǳǊƳŀƪ ǳȊǳƴ ȊŀƳŀƴ ŀƭƤǊΦ 

ω {ƛƴƛǊ ŀƐƭŀǊƤ ƳƻŘŜƭƭŜǊƛΣ ƘŜǊ ƪŀǘƳŀƴŘŀ œƻƪ ǎŀȅƤŘŀ ƘŜǎŀǇƭŀƳŀ ȅŀǇƤƭƳŀǎƤ ƎŜǊŜƪǘƛƐƛƴŘŜƴΣ 

ƘŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ǇŀƘŀƭƤŘƤǊΦ 

ω .ƛǊ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛΣ ŜƐƛǘƳŜƪ ƛœƛƴ ƎŜƭŜƴŜƪǎŜƭ ōƛǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛƴŘŜƴ ǀƴŜƳƭƛ 

ölçüde daha fazla veri gerektirir. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Explain what a deep neural network (DNN) is. 

 5ŜǊƛƴ ǎƛƴƛǊ ŀƐƤƴƤƴ ƴŜ ƻƭŘǳƐǳƴǳ ŀœƤƪƭŀȅƤƴΦ 

 

DƛǊƛǒ ǾŜ œƤƪƤǒ ƪŀǘƳŀƴƭŀǊƤ ŀǊŀǎƤƴŘŀ œƻƪ ǎŀȅƤŘŀ ƪŀǘƳŀƴŀ ǎŀƘƛǇ ōƛǊ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƤ ό¸{!ύΣ ŘŜǊƛƴ 

ǎƛƴƛǊ ŀƐƤ ό5bbύ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ 5ŜǊƛƴ ǎƛƴƛǊ ŀƐƭŀǊƤΣ ŘŜǊƛƴ ƳƛƳŀǊƛƭŜǊƛ ƪǳƭƭŀƴŀƴ ǎƛƴƛǊ ŀƐƭŀǊƤŘƤǊΦ 

Ϧ5ŜǊƛƴϦ ǘŜǊƛƳƛΣ ǘŜƪ ōƛǊ ƪŀǘƳŀƴŘŀ ŘŀƘŀ ŦŀȊƭŀ ǎŀȅƤŘŀ ƪŀǘƳŀƴŀ ǾŜ ōƛǊƛƳŜ ǎŀƘƛǇ ƻƭŀƴ ƛǒƭŜǾƭŜǊƛ 

ifade eder. Daha yüksek düzeyde desenler yakalamak için daha fazla ve daha büyük 

ƪŀǘƳŀƴƭŀǊ ŜƪƭŜȅŜǊŜƪ ŘŀƘŀ ŘƻƐǊǳ ƳƻŘŜƭƭŜǊ ƻƭǳǒǘǳǊƳŀƪ ƳǸƳƪǸƴŘǸǊΦ !ǒŀƐƤŘŀƪƛ ƎǀǊǸƴǘǸ ŘŜǊƛƴ 

ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤ ƎǀǎǘŜǊƳŜƪǘŜŘƛǊΦ 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

What are the different types of deep neural networks? 

 5ŜǊƛƴ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ŦŀǊƪƭƤ ǘǸǊƭŜǊƛ ƴŜƭŜǊŘƛǊΚ 

 

!ǒŀƐƤŘŀ ŘŜǊƛƴ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤƴ ŦŀǊƪƭƤ ǘǸǊƭŜǊƛ ǾŜǊƛƭƳƛǒǘƛǊΥ  

CŜŜŘ CƻǊǿŀǊŘ {ƛƴƛǊ !ƐƤΥ  

!ƪƤǒ ƪƻƴǘǊƻƭǸƴǸƴ ƎƛǊƛǒ ƪŀǘƳŀƴƤƴŘŀ ōŀǒƭŀŘƤƐƤ ǾŜ œƤƪƤǒ ƪŀǘƳŀƴƤƴŀ ƎŜœǘƛƐƛ Ŝƴ ǘŜƳŜƭ ǎƛƴƛǊ ŀƐƤ 

ǘǸǊǸŘǸǊΦ .ǳ ŀƐƭŀǊ ȅŀƭƴƤȊŎŀ ǘŜƪ ōƛǊ ƪŀǘƳŀƴŀ ǾŜȅŀ ǘŜƪ ōƛǊ ƎƛȊƭƛ ƪŀǘƳŀƴŀ ǎŀƘƛǇǘƛǊΦ .ǳ ŀƐŘŀ ƎŜǊƛ 

ȅŀȅƤƭƤƳ ƳŜƪŀƴƛȊƳŀǎƤ ȅƻƪǘǳǊ œǸƴƪǸ ǾŜǊƛƭŜǊ ȅŀƭƴƤȊŎŀ ǘŜƪ ōƛǊ ǒŜƪƛƭŘŜ ŀƪŀǊΦ .ǳ ŀƐƤƴ ƎƛǊƛǒ ƪŀǘƳŀƴƤΣ 

ƎƛǊƛǒǘŜ ōǳƭǳƴŀƴ ŀƐƤǊƭƤƪƭŀǊƤƴ ǘƻǇƭŀƳƤƴƤ ŀƭƤǊΦ .ǳ ŀƐƭŀǊΣ ōƛƭƎƛǎŀȅŀǊƭŀ ƎǀǊƳŜ ǘŀōŀƴƭƤ ȅǸȊ ǘŀƴƤƳŀ 

yönteminŘŜ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 
 

Radial Basis Function Neural Network: 

wŀŘȅŀƭ ¢ŜƳŜƭ Cƻƴƪǎƛȅƻƴƭǳ {ƛƴƛǊ !ƐƤΥ 

.ǳ ǘǸǊ ǎƛƴƛǊ ŀƐƤ ƎŜƴŜƭƭƛƪƭŜ ōƛǊŘŜƴ ŦŀȊƭŀ ƪŀǘƳŀƴŀΣ ǘŜǊŎƛƘŜƴ ƛƪƛ ƪŀǘƳŀƴŀ ǎŀƘƛǇǘƛǊΦ .ǳ ŀƐ ǘǸǊǸƴŘŜ 

ƘŜǊƘŀƴƎƛ ōƛǊ ƪƻƴǳƳŘŀƴ ƳŜǊƪŜȊŜ ƻƭŀƴ ōŀƐƤƭ ǳȊŀƪƭƤƪ ōŜƭƛǊƭŜƴƛǊ ǾŜ ōƛǊ ǎƻƴǊŀƪƛ ƪŀǘƳŀƴŀ ŀƪǘŀǊƤƭƤǊΦ 

YŜǎƛƴǘƛƭŜǊƛ ǀƴƭŜƳŜƪ ƛœƛƴΣ ƎǸŎǸ ƳǸƳƪǸƴ ƻƭŀƴ Ŝƴ ƪƤǎŀ ǎǸǊŜŘŜ ƎŜǊƛ ȅǸƪƭŜƳŜƪ ƛœƛƴ ƎǸœ 

ǊŜǎǘƻǊŀǎȅƻƴ ǎƛǎǘŜƳƭŜǊƛƴŘŜ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ǊŀŘȅŀƭ ǘŀōŀƴƭƤ ŀƐƭŀǊ ƪǳƭƭŀƴƤƭƤǊΦ 

 

Multi-Layer Perceptrons (MLP): 

4ƻƪ YŀǘƳŀƴƭƤ !ƭƎƤƭŀȅƤŎƤƭŀǊ όa[tύΥ 

Çok ƪŀǘƳŀƴƭƤ ŀƭƎƤƭŀȅƤŎƤ όa[tύΣ ōƛǊ ǘǸǊ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƤŘƤǊ ό¸{!ύΦ a[tϥƭŜǊΣ ōƛǊōƛǊƛƴƛ 

ǘŀƪƛǇ ŜŘŜƴ ǘŀƳŀƳŜƴ ōŀƐƭŀƴǘƤƭƤ ƪŀǘƳŀƴƭŀǊŘŀƴ ƻƭǳǒŀƴ Ŝƴ ōŀǎƛǘ ŘŜǊƛƴ ǎƛƴƛǊ ŀƐƭŀǊƤŘƤǊΦ IŜǊ ŀǊŘƤǒƤƪ 

ƪŀǘƳŀƴΣ ǀƴŎŜƪƛ ƪŀǘƳŀƴƤƴ ǘǸƳ œƤƪǘƤƭŀǊƤƴƤƴ ŀƐƤǊƭƤƪƭƤ ǘƻǇƭŀƳƤ ƻƭŀƴ όǘŀƳŀƳŜƴ ōŀƐƭŀƴǘƤƭƤύ ŘƻƐǊǳǎŀƭ 

ƻƭƳŀȅŀƴ ƛǒƭŜǾƭŜǊ ƪƻƭŜƪǎƛȅƻƴǳƴŘŀƴ ƻƭǳǒǳǊΦ YƻƴǳǒƳŀ ǘŀƴƤƳŀ ǾŜ ŘƛƐŜǊ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ 

ǎƛǎǘŜƳƭŜǊƛ ōǸȅǸƪ ǀƭœǸŘŜ ōǳ ŀƐƭŀǊŀ ŘŀȅŀƴƤǊΦ 

 

 



 
 

 

 

What do you mean by end-to-end learning? 

 ¦œǘŀƴ ǳŎŀ ǀƐǊŜƴƳŜŘŜƴ ƪŀǎǘƤƴƤȊ ƴŜŘƛǊΚ 

.ƛǊ ƳƻŘŜƭƛƴ ƘŀƳ ǾŜǊƛƭŜǊƭŜ ōŜǎƭŜƴŘƛƐƛ ǾŜ ǘǸƳ ǾŜǊƛƭŜǊƛƴ ŀȅƴƤ ŀƴŘŀ ƘŜǊƘŀƴƎƛ ōƛǊ ŀǊŀ ŀŘƤƳ 

ƻƭƳŀŘŀƴ ƛǎǘŜƴŜƴ ǎƻƴǳŎǳ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ŜƐƛǘƛƭŘƛƐƛ ōƛǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ǇǊƻǎŜŘǸǊǸŘǸǊΦ ¢ǸƳ 

ŦŀǊƪƭƤ ŀŘƤƳƭŀǊƤƴ ǎƤǊŀƭƤ ƻƭŀǊŀƪ ŘŜƐƛƭ ŀȅƴƤ ŀƴŘŀ ŜƐƛǘƛƭŘƛƐƛ ōƛǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƛŘir. Uçtan 

ǳŎŀ ǀƐǊŜƴƳŜΣ ƎŜƴŜƭƭƛƪƭŜ ŘŀƘŀ ŘǸǒǸƪ ǎŀǇƳŀ ƛƭŜ ǎƻƴǳœƭŀƴŀƴ ǀǊǘǸƪ ǀȊŜƭƭƛƪ ƳǸƘŜƴŘƛǎƭƛƐƛ 

ƎŜǊŜƪǎƛƴƛƳƛƴƛ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƳŀ ŀǾŀƴǘŀƧƤƴŀ ǎŀƘƛǇǘƛǊΦ {ǸǊǸŎǸǎǸȊ ƻǘƻƳƻōƛƭƭŜǊΣ ǳœǘŀƴ ǳŎŀ 

ǀƐǊŜƴƳŜ ƛœŜǊƛƐƛƴƛȊŘŜ ƪǳƭƭŀƴŀōƛƭŜŎŜƐƛƴƛȊ ƳǸƪŜƳƳŜƭ ōƛǊ ǀǊƴŜƪǘƛǊΦ Tƴǎŀƴ ƎƛǊŘƛǎƛ ǘŀǊŀŦƤƴŘŀƴ 

yönlendirilirler ve görevleri yerine getirmek için bir CNN ( Convolutional Neural Network ) 

ƪǳƭƭŀƴŀǊŀƪ ōƛƭƎƛƭŜǊƛ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ǀƐǊŜƴƳŜƪ ǾŜ ȅƻǊǳƳƭŀƳŀƪ ǸȊŜǊŜ ǇǊƻƎǊŀƳƭŀƴƤǊƭŀǊΦ .ƛǊ 

ōŀǒƪŀ ƛȅƛ ǀǊƴŜƪΣ ƪŀȅŘŜŘƛƭƳƛǒ ōƛǊ ǎŜǎ ƪƭƛōƛƴŘŜƴ όƎƛǊƛǒύ ȅŀȊƤƭƤ ōƛǊ ŘǀƪǸƳǸƴ όœƤƪǘƤύ ǸǊŜǘƛƭƳŜǎƛŘƛǊΦ 

.ǳǊŀŘŀƪƛ ƳƻŘŜƭΣ ǘǸƳ ŀŘƤƳƭŀǊƤ ǾŜ ƎǀǊŜǾƭŜǊƛ ȅǀƴŜǘŜōƛƭŜŎŜƐƛ ƎŜǊœŜƐƛƴŜ ƻŘŀƪƭŀƴŀǊŀƪ ƻǊǘŀŘŀƪƛ 

ǘǸƳ ŀŘƤƳƭŀǊƤ ŀǘƭŀǊΦ 

 

 What do you understand about gradient clipping in the context of deep learning? 

 5ŜǊƛƴ ǀƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ ƎǊŀŘȅŀƴ ƪƤǊǇƳŀ ƘŀƪƪƤƴŘŀ ƴŜ ŀƴƭƤȅƻǊǎǳƴǳȊΚ 

DǊŀŘȅŀƴ YƤǊǇƳŀΣ ƎŜǊƛ ȅŀȅƤƭƤƳ ǎƤǊŀǎƤƴŘŀ ƳŜȅŘŀƴŀ ƎŜƭŜƴ ƎǊŀŘȅŀƴƭŀǊƤƴ ǇŀǘƭŀƳŀǎƤ όȊŀƳŀƴ ƛœƛƴŘŜ 

ōǸȅǸƪ Ƙŀǘŀ ƎǊŀŘȅŀƴƭŀǊƤƴƤƴ ōƛǊƛƪǘƛƐƛ ǾŜ ŜƐƛǘƛƳ ǎƤǊŀǎƤƴŘŀ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭ ŀƐƤǊƭƤƪƭŀǊƤƴŘŀ ōǸȅǸƪ 

ŘŜƐƛǒƛƪƭƛƪƭŜǊŜ ƴŜŘŜƴ ƻƭŘǳƐǳ ōƛǊ ŘǳǊǳƳύ ǎƻǊǳƴǳȅƭŀ ōŀǒŀ œƤƪƳŀƪ ƛœƛƴ ōƛǊ ǘŜƪƴƛƪǘƛǊΦ 9ƐƛƳƭŜǊƛƴ 

ǇŀǘƭŀƳŀǎƤ ǎƻǊǳƴǳΣ ŜƐƛǘƛƳ ǎƤǊŀǎƤƴŘŀ ŜƐƛƳƭŜǊ ŀǒƤǊƤ ōǸȅǸŘǸƐǸƴŘŜ ǾŜ ƳƻŘŜƭƛƴ ƪŀǊŀǊǎƤȊ ƘŀƭŜ 

ƎŜƭƳŜǎƛƴŜ ƴŜŘŜƴ ƻƭŘǳƐǳƴŘŀ ƻǊǘŀȅŀ œƤƪŀǊΦ DǊŀŘȅŀƴ ōŜƪƭŜƴŜƴ ŀǊŀƭƤƐƤ ƎŜœǘƛȅǎŜΣ ƎǊŀŘȅŀƴ 

ŘŜƐŜǊƭŜǊƛΣ ōŜƭƛǊƭƛ ōƛǊ ƳƛƴƛƳǳƳ ǾŜȅŀ ƳŀƪǎƛƳǳƳ ŘŜƐŜǊŜ ǘŜƪ ǘŜƪ ȅǀƴƭŜƴŘƛǊƛƭƛǊΦ DǊŀŘȅŀƴ ƪƤǊǇƳŀΣ 

ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤ ŜƐƛǘƛǊƪŜƴ ǎŀȅƤǎŀƭ ƪŀǊŀǊƭƤƭƤƐƤ ŀǊǘƤǊƤǊΣ ŀƴŎŀƪ ƳƻŘŜƭƛƴ ǇŜǊŦƻǊƳŀƴǎƤ ǸȊŜǊƛƴŘŜ œƻƪ ŀȊ 

Ŝǘƪƛǎƛ ǾŀǊŘƤǊΦ 

 

 

 



 Explain Forward and Back Propagation in the context of deep learning. 

 TƭŜǊƛ ǾŜ DŜǊƛ ¸ŀȅƤƭƤƳƤ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ ŀœƤƪƭŀȅƤƴΦ 

 

TƭŜǊƛ ¸ŀȅƤƭƤƳΥ !ƐƤƴ ƎƛǊŘƛ ƪŀǘƳŀƴƤ ƛƭŜ œƤƪǘƤ ƪŀǘƳŀƴƤ ŀǊŀǎƤƴŘŀƪƛ ƎƛȊƭƛ ƪŀǘƳŀƴΣ ƎƛǊŘƛƭŜǊƛ ŀƐƤǊƭƤƪƭŀǊƭŀ 

ŀƭƤǊΦ IŜǊ ƎƛȊƭƛ ƪŀǘƳŀƴŘŀƪƛ ƘŜǊ ŘǸƐǸƳŘŜƪƛ ŀƪǘƛǾŀǎȅƻƴǳƴ œƤƪǘƤǎƤƴƤ ƘŜǎŀǇƭƤȅƻǊǳȊ ǾŜ ōǳΣ ǎƻƴ œƤƪǘƤ 

ƪŀǘƳŀƴƤƴŀ ǳƭŀǒŀƴŀ ƪŀŘŀǊ ōƛǊ ǎƻƴǊŀƪƛ ƪŀǘƳŀƴŀ ȅŀȅƤƭƤȅƻǊΦ DƛǊŘƛƭŜǊŘŜƴ ƛƭŜǊƛȅŜ ŘƻƐǊǳ ȅŀȅƤƭƳŀ 

ƻƭŀǊŀƪ ōƛƭƛƴŜƴ ǎƻƴ œƤƪǘƤ ƪŀǘƳŀƴƤƴŀ ƎŜœƛȅƻǊǳȊΦ 

 

DŜǊƛ ¸ŀȅƤƭƤƳΥ !ƐƤƴ ǎƻƴ ƪŀǘƳŀƴƤƴŘŀƴ Ƙŀǘŀ ōƛƭƎƛƭŜǊƛƴƛ ŀƐ ƛœƛƴŘŜƪƛ ǘǸƳ ŀƐƤǊƭƤƪƭŀǊŀ ƎǀƴŘŜǊƛǊΦ 

mƴŎŜƪƛ œŀƐƤƴ όȅŀƴƛ ȅƛƴŜƭŜƳŜύ Ƙŀǘŀ ƻǊŀƴƤƴŀ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤƴ ŀƐƤǊƭƤƪƭŀǊƤƴƤƴ ƛƴŎŜ 

ŀȅŀǊƤƴƤ ȅŀǇƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ōƛǊ ǘŜƪƴƛƪǘƛǊΦ !ƐƤǊƭƤƪƭŀǊŀ ƛƴŎŜ ŀȅŀǊ ȅŀǇŀǊŀƪ Ƙŀǘŀ ƻǊŀƴƭŀǊƤƴƤ 

ŘǸǒǸǊŜōƛƭƛǊ ǾŜ ƳƻŘŜƭƛƴ ƎŜƴŜƭƭŜƳŜǎƛƴƛ ƛȅƛƭŜǒǘƛǊŜōƛƭƛǊΣ ōǀȅƭŜŎŜ ŘŀƘŀ ƎǸǾŜƴƛƭƛǊ ƘŀƭŜ 

ƎŜǘƛǊŜōƛƭƛǊǎƛƴƛȊΦ DŜǊƛ ȅŀȅƤƭƤƳ ǎǸǊŜŎƛ ŀǒŀƐƤŘŀƪƛ ŀŘƤƳƭŀǊŀ ŀȅǊƤƭŀōƛƭƛǊΥ 9ƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛ ŀƐ 

ǸȊŜǊƛƴŘŜƴ ȅŀȅŀǊŀƪ œƤƪǘƤ ǸǊŜǘŜōƛƭƛǊΦ !ǊŘƤƴŘŀƴΣ ƘŜŘŜŦ ǾŜ œƤƪƤǒ ŘŜƐŜǊƭŜǊƛƴƛ ƪǳƭƭŀƴŀǊŀƪ œƤƪƤǒ 

ŀƪǘƛǾŀǎȅƻƴƭŀǊƤ ƛœƛƴ Ƙŀǘŀ ǘǸǊŜǾƛƴƛ ƘŜǎŀǇƭŀǊΦ mƴŎŜƪƛ ƪŀǘƳŀƴƤƴ œƤƪǘƤ ŀƪǘƛǾŀǎȅƻƴǳƴŘŀƪƛ ƘŀǘŀƴƤƴ 

türevini hesaplamak iœƛƴ ƎŜǊƛ ȅŀȅƤƭŀōƛƭƛǊ ǾŜ ǘǸƳ ƎƛȊƭƛ ƪŀǘƳŀƴƭŀǊ ƛœƛƴ ōǀȅƭŜ ŘŜǾŀƳ ŜŘŜōƛƭƛǊΦ 

5ŀƘŀ ǀƴŎŜ ŜƭŘŜ ŜŘƛƭŜƴ ǘǸǊŜǾƭŜǊƛ ǾŜ ǘǸƳ ƎƛȊƭƛ ƪŀǘƳŀƴƭŀǊƤ ƪǳƭƭŀƴŀǊŀƪ ŀƐƤǊƭƤƪƭŀǊ ƛœƛƴ Ƙŀǘŀ ǘǸǊŜǾƛƴƛ 

ƘŜǎŀǇƭŀǊΦ !ƐƤǊƭƤƪƭŀǊΣ ōƛǊ ǎƻƴǊŀƪƛ ƪŀǘƳŀƴŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ Ƙŀǘŀ ǘǸǊŜǾƭŜǊƛƴŜ ƎǀǊŜ ƎǸƴŎŜƭƭŜƴƛr. 

 

 

What do you mean by hyperparameters in the context of deep learning? 

 5ŜǊƛƴ ǀƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ ƘƛǇŜǊǇŀǊŀƳŜǘǊŜƭŜǊ ƛƭŜ ƴŜ ŘŜƳŜƪ ƛǎǘƛȅƻǊǎǳƴǳȊΚ 

IƛǇŜǊǇŀǊŀƳŜǘǊŜƭŜǊΣ ŀƐ ǘƻǇƻƭƻƧƛǎƛƴƛ όǀǊƴŜƐƛƴΣ ƎƛȊƭƛ ōƛǊƛƳƭŜǊƛƴ ǎŀȅƤǎƤύ ǾŜ ŀƐƤƴ ƴŀǎƤƭ ŜƐƛǘƛƭŘƛƐƛƴƛ 

όmǊƴΥ mƐǊŜƴƳŜ IƤȊƤύ ōŜƭƛǊƭŜȅŜƴ ŘŜƐƛǒƪŜƴƭŜǊŘƛǊΦ aƻŘŜƭƛ ŜƐƛǘƳŜŘŜƴ ǀƴŎŜΣ ȅŀƴƛ ŀƐƤǊƭƤƪƭŀǊƤ ǾŜ 

ǎŀǇƳŀȅƤ ƻǇǘƛƳƛȊŜ ŜǘƳŜŘŜƴ ǀƴŎŜ ŀȅŀǊƭŀƴƤǊƭŀǊΦ 

 

!ǒŀƐƤŘŀ ōŀȊƤ ƘƛǇŜǊǇŀǊŀƳŜǘǊŜ ǀǊƴŜƪƭŜǊƛ ǾŜǊƛƭƳƛǒǘƛǊΥ  

DƛȊƭƛ ƪŀǘƳŀƴ ǎŀȅƤǎƤΥ 5ǸȊŜƴƭƛƭŜǒǘƛǊƳŜ ǘŜƪƴƛƪƭŜǊƛ ƛƭŜ ōƛǊ ƪŀǘƳŀƴ ƛœƛƴŘŜƪƛ ōƛǊœƻƪ ƎƛȊƭi birim 

ŘƻƐǊǳƭǳƐǳ ŀǊǘƤǊŀōƛƭƛǊΦ .ƛǊƛƳ ǎŀȅƤǎƤ ŀȊŀƭǘƤƭƤǊǎŀΣ Ŝƪǎƛƪ ȅŜǊƭŜǒǘƛǊƳŜ ƳŜȅŘŀƴŀ ƎŜƭŜōƛƭƛǊΦ 

 

mƐǊŜƴƳŜ IƤȊƤΥ mƐǊŜƴƳŜ ƘƤȊƤΣ ōƛǊ ŀƐƤƴ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴƛƴ ƎǸƴŎŜƭƭŜƴƳŜ ƘƤȊƤŘƤǊΦ mƐǊŜƴƳŜ ǎǸǊŜŎƛΣ 

ŘǸǒǸƪ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤ ƛƭŜ ȅŀǾŀǒƭŀǊΣ ŀƴŎŀƪ ǎƻƴǳƴŘŀ ōƛǊƭŜǒƛǊΦ 5ŀƘŀ ƘƤȊƭƤ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤΣ 

ǀƐǊŜƴƳŜ ǎǸǊŜŎƛƴƛ ƘƤȊƭŀƴŘƤǊƤǊΣ ŀƴŎŀƪ ȅŀƪƤƴǎŀƳŀȅŀōƛƭƛǊΦ 5ǸǒŜƴ ōƛǊ mƐǊŜƴƳŜ ƻǊŀƴƤ ƎŜƴŜƭƭƛƪƭŜ 

arzu edilir. 



 
 

 

 

 

Difference between multi-class and multi-label classification problems. 

 
4ƻƪ ǎƤƴƤŦƭƤ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƛƴŘŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƎǀǊŜǾƛΣ ōƛǊōƛǊƛƴƛ ŘƤǒƭŀȅŀƴ ƛƪƛŘŜƴ ŦŀȊƭŀ 

ǎƤƴƤŦŀ όƪŜǎƛǒƛƳƛ ƻƭƳŀȅŀƴ ǾŜȅŀ ƻǊǘŀƪ ǀȊŜƭƭƛƐƛ ƻƭƳŀȅŀƴ ǎƤƴƤŦƭŀǊύ ǎŀƘƛǇƪŜƴΣ œƻƪ ŜǘƛƪŜǘƭƛ ōƛǊ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƛƴŘŜΣ ƎǀǊŜǾƭŜǊ ŦŀǊƪƭƤ ƻƭƳŀǎƤƴŀ ǊŀƐƳŜƴΣ ƘŜǊ ŜǘƛƪŜǘƛƴ ŦŀǊƪƭƤ ōƛǊ 

ǎƤƴƤŦƭŀƴŘƤǊƳŀ ƎǀǊŜǾƛ ǾŀǊŘƤǊΦ ōƛǊ ǒŜƪƛƭŘŜ ƛƭƛǒƪƛƭƛŘƛǊΦ mǊƴŜƐƛƴΣ ƪŜŘƛΣ ƪǀǇŜƪ ǾŜȅŀ ŀȅƤ ƻƭŀōƛƭŜŎŜƪ ōƛǊ 

ƎǊǳǇ ƘŀȅǾŀƴ ŦƻǘƻƐǊŀŦƤƴƤ ǎƤƴƤŦƭŀƴŘƤǊƳŀƪΣ ƘŜǊ ǀǊƴŜƐƛƴ ȅŀƭƴƤȊŎŀ ōƛǊ ǘǸǊ ƻƭŀōƛƭŜŎŜƐƛƴƛ ǾŀǊǎŀȅŀƴ 

œƻƪ ǎƤƴƤŦƭƤ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƛŘƛǊΣ ōǳ Řŀ ōƛǊ ƎǀǊǸƴǘǸƴǸƴ ƪŜŘƛ ǾŜȅŀ ƪŜŘƛ ƻƭŀǊŀƪ 

kategorize edilebƛƭŜŎŜƐƛƴƛ ƎǀǎǘŜǊƛǊΦ ƪǀǇŜƪΣ ŀƳŀ ƛƪƛǎƛ ŀȅƴƤ ŀƴŘŀ ŘŜƐƛƭΦ 

 ƛƳŘƛ ŀǒŀƐƤŘŀƪƛ ǊŜǎƳƛ ŘŜƐƛǒǘƛǊƳŜƪ ƛǎǘŜŘƛƐƛƴƛȊƛ ǾŀǊǎŀȅŀƭƤƳΦ 

 



¸ǳƪŀǊƤŘŀƪƛ ǊŜǎƛƳΣ ƘŜǊ ƛƪƛ ŎŀƴƭƤȅƤ Řŀ ōŜǘƛƳƭŜŘƛƐƛ ƛœƛƴ ƘŜƳ ƪŜŘƛ ƘŜƳ ŘŜ ƪǀǇŜƪ ƻƭŀǊŀƪ ƪŀǘŜƎƻǊƛȊŜ 

ŜŘƛƭƳŜƭƛŘƛǊΦ 4ƻƪ ŜǘƛƪŜǘƭƛ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǎƻǊǳƴǳƴŘŀ ƘŜǊ ǀǊƴŜƐŜ ōƛǊ ŜǘƛƪŜǘ ƪǸƳŜǎƛ ǘŀƘǎƛǎ ŜŘƛƭƛǊ 

ǾŜ ǎƤƴƤŦƭŀǊ ōƛǊōƛǊƛƴƛ ŘƤǒƭŀƳŀȊΦ 4ƻƪ ŜǘƛƪŜǘƭƛ ōƛǊ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǇǊƻōƭŜƳƛƴŘŜΣ ōƛǊ ǀǊǸƴǘǸ ōƛǊ ǾŜȅŀ 

ŘŀƘŀ ŦŀȊƭŀ ǎƤƴƤŦŀ ŀƛǘ ƻƭŀōƛƭƛǊΦ 

 

 

 Explain transfer learning in the context of deep learning. 

 5ŜǊƛƴ ǀƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ ǘǊŀƴǎŦŜǊ ǀƐǊŜƴƳŜȅƛ ŀœƤƪƭŀǊΦ 

 

!ƪǘŀǊƤƳ ǀƐǊŜƴƛƳƛΣ ǾŜǊƛ ōƛƭƛƳŎƛƭŜǊƛƴƛƴ ōŜƴȊŜǊ ōƛǊ ƎǀǊŜǾ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ǀƴŎŜƪƛ ōƛǊ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛ ƳƻŘŜƭƛƴŘŜƴ ǀƐǊŜƴŘƛƪƭŜǊƛƴƛ ƪǳƭƭŀƴƳŀƭŀǊƤƴŀ ƻƭŀƴŀƪ ǘŀƴƤȅŀƴ ōƛǊ ǀƐǊŜƴƳŜ ǘŜƪƴƛƐƛŘƛǊΦ 

.ǳ ǀƐǊŜƴƳŜŘŜΣ ƛƴǎŀƴƭŀǊƤƴ ōƛƭƎƛƭŜǊƛƴƛ ŀƪǘŀǊƳŀ ȅŜǘŜƴŜƐƛ ǀǊƴŜƪ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

.ƛǎƛƪƭŜǘŜ ōƛƴƳŜȅƛ ǀƐǊŜƴƛǊǎŜƴƛȊΣ ŘƛƐŜǊ ƛƪƛ ǘŜƪŜǊƭŜƪƭƛ ŀǊŀœƭŀǊƤ ƪǳƭƭŀƴƳŀȅƤ ŘŀƘŀ ƪƻƭŀȅ 

ǀƐǊŜƴŜōƛƭƛǊǎƛƴƛȊΦ hǘƻƴƻƳ ƻǘƻƳƻōƛƭ ǎǸǊǸǒǸ ƛœƛƴ ŜƐƛǘƛƭƳƛǒ ōƛǊ ƳƻŘŜƭ ƻǘƻƴƻƳ ƪŀƳȅƻƴ ǎǸǊǸǒǸ 

ƛœƛƴ ŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ mȊŜƭƭƛƪƭŜǊ ǾŜ ŀƐƤǊƭƤƪƭŀǊΣ ȅŜƴƛ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭƛǊ ǾŜ ȅŜƴƛŘŜƴ 

ƪǳƭƭŀƴƤƭƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊƛǊΦ {ƤƴƤǊƭƤ ǾŜǊƛ ƻƭŘǳƐǳƴŘŀΣ ōƛǊ ƳƻŘŜƭƛ ƘƤȊƭƤ ōƛǊ ǒŜƪƛƭŘŜ ŜƐƛǘƳŜƪ ƛœƛƴ 

ŀƪǘŀǊƤƳ ǀƐǊŜƴƛƳƛ Ŝǘƪƛƭƛ ōƛǊ ǒŜƪƛƭŘŜ œŀƭƤǒƤǊΦ 

 

 
¸ǳƪŀǊƤŘŀƪƛ ƎǀǊǸƴǘǸŘŜΣ ƛƭƪ ŘƛȅŀƎǊŀƳ ōƛǊ ƳƻŘŜƭƛ ǎƤŦƤǊŘŀƴ ŜƐƛǘƳŜȅƛ ǘŜƳǎƛƭ ŜŘŜǊƪŜƴΣ ƛƪƛƴŎƛ 

ŘƛȅŀƎǊŀƳΣ ŦŀǊƪƭƤ ŀǊŀœ ǎƤƴƤŦƭŀǊƤƴƤ ǎƤƴƤŦƭŀƴŘƤǊƳŀƪ ƛœƛƴ ƪŜŘƛƭŜǊ ǾŜ ƪǀǇŜƪƭŜǊ ǸȊŜǊƛƴŘŜ ǀƴŎŜŘŜƴ 

ŜƐƛǘƛƭƳƛǒ ōƛǊ ƳƻŘŜƭƛƴ ƪǳƭƭŀƴƤƭƳŀǎƤƴƤ ǘŜƳǎƛƭ ŜŘŜǊΣ ōǀȅƭŜŎŜ ǘǊŀƴǎŦŜǊ ǀƐǊŜƴƳŜȅƛ ǘŜƳǎƛƭ ŜŘŜǊΦ 

 

 

 

 

 

 

 

 

 



 What are the advantages of transfer learning? 

 !ƪǘŀǊƤƳ ȅƻƭǳȅƭŀ ǀƐǊŜƴƳŜƴƛƴ ŀǾŀƴǘŀƧƭŀǊƤ ƴŜƭŜǊŘƛǊΚ 

 

¢ǊŀƴǎŦŜǊ ǀƐǊŜƴƳŜƴƛƴ ŀǾŀƴǘŀƧƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ 

5ŀƘŀ ƛȅƛ ōŀǒƭŀƴƎƤœ ƳƻŘŜƭƛΥ 5ƛƐŜǊ ǀƐǊŜƴƳŜ ȅǀƴǘŜƳƭŜǊƛƴŘŜΣ ǎƤŦƤǊŘŀƴ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊƳŀƭƤǎƤƴƤȊΦ 

¢ǊŀƴǎŦŜǊ ǀƐǊŜƴƳŜ ŘŀƘŀ ƛȅƛ ōƛǊ ōŀǒƭŀƴƎƤœ ƴƻƪǘŀǎƤŘƤǊ œǸƴƪǸ ōŀǒƭŀƴƎƤœ ƳƻŘŜƭƛƴƛƴ ŀȅǊƤƴǘƤƭŀǊƤƴƤ 

ōƛƭƳŜŘŜƴ ƎǀǊŜǾƭŜǊƛ ŘŀƘŀ Ǹǎǘ ŘǸȊŜȅŘŜ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƳƛȊƛ ǎŀƐƭŀǊΦ 

 

5ŀƘŀ ȅǸƪǎŜƪ ǀƐǊŜƴƳŜ ƻǊŀƴƤΥ tǊƻōƭŜƳ ȊŀǘŜƴ ōŜƴȊŜǊ ōƛǊ ƎǀǊŜǾ ƛœƛƴ ǀƐǊŜǘƛƭŘƛƐƛ ƛœƛƴΣ ǘǊŀƴǎŦŜǊ 

ǀƐǊŜƴƳŜ ŜƐƛǘƛƳ ǎƤǊŀǎƤƴŘŀ ŘŀƘŀ ƘƤȊƭƤ ōƛǊ ǀƐǊŜƴƳŜ ƻǊŀƴƤƴŀ ƛȊƛƴ ǾŜǊƛǊΦ 

 

9ƐƛǘƛƳŘŜƴ ǎƻƴǊŀ ŘŀƘŀ ȅǸƪǎŜƪ ŘƻƐǊǳƭǳƪΥ ¢ǊŀƴǎŦŜǊ ǀƐǊŜƴƛƳƛΣ ŘŀƘŀ ƛȅƛ ōƛǊ ōŀǒƭŀƴƎƤœ ƴƻƪǘŀǎƤ ǾŜ 

ŘŀƘŀ ȅǸƪǎŜƪ ǀƐǊŜƴƳŜ ƻǊŀƴƤ ǎŀȅŜǎƛƴŘŜ ŘŀƘŀ ŘƻƐǊǳ œƤƪǘƤȅƭŀ ǎƻƴǳœƭŀƴŀƴ ōƛǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ 

ƳƻŘŜƭƛƴƛƴ ŘŀƘŀ ȅǸƪǎŜƪ ōƛǊ ǇŜǊŦƻǊƳŀƴǎ ŘǸȊŜȅƛƴŘŜ ȅŀƪƤƴǎŀƳŀǎƤƴŀ ƻƭŀƴŀƪ ǘŀƴƤǊΦ 

 

 

 Is it possible to train a neural network model by setting all biases to 0? Also, is it possible 

to train a neural network model by setting all of the weights to 0? 

Tüm ȅŀƴƭƤƭƤƪƭŀǊƤ лϥŀ ŀȅŀǊƭŀȅŀǊŀƪ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƳǸƳƪǸƴ ƳǸŘǸǊΚ !ȅǊƤŎŀΣ ǘǸƳ 

ŀƐƤǊƭƤƪƭŀǊƤ лϥŀ ŀȅŀǊƭŀȅŀǊŀƪ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƳǸƳƪǸƴ ƳǸŘǸǊΚ 

 

Evet, tüm ȅŀƴƭƤƭƤƪƭŀǊ ǎƤŦƤǊŀ ŀȅŀǊƭŀƴǎŀ ōƛƭŜΣ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƛƴƛƴ ǀƐǊŜƴƳŜ ǒŀƴǎƤ ǾŀǊŘƤǊΦ 

IŀȅƤǊΣ ǎƛƴƛǊ ŀƐƤ ōƛǊ ƎǀǊŜǾƛ ǘŀƳŀƳƭŀƳŀȅƤ ŀǎƭŀ ǀƐǊŜƴŜƳŜȅŜŎŜƐƛƴŘŜƴΣ ǘǸƳ ŀƐƤǊƭƤƪƭŀǊƤ лϥŀ 

ŀȅŀǊƭŀȅŀǊŀƪ ōƛǊ ƳƻŘŜƭƛ ŜƐƛǘƳŜƪ ƛƳƪŀƴǎƤȊŘƤǊΦ ¢ǸƳ ŀƐƤǊƭƤƪƭŀǊ ǎƤŦƤǊŀ ŀȅŀǊƭŀƴŘƤƐƤƴŘŀΣ ƘŜǊ ǿ ƛœƛƴ 

ǘǸǊŜǾƭŜǊ ǎŀōƛǘ ƪŀƭƤǊΣ ōǳ Řŀ ƴǀǊƻƴƭŀǊƤƴ ƘŜǊ ȅƛƴŜƭŜƳŜŘŜ ŀȅƴƤ ǀȊŜƭƭƛƪƭŜǊƛ ǀƐǊŜƴƳŜǎƛƴŜ neden 

ƻƭǳǊΦ !ƐƤǊƭƤƪƭŀǊƤƴ ƘŜǊƘŀƴƎƛ ōƛǊ ǎŀōƛǘ ōŀǒƭŀǘƤƭƳŀǎƤΣ ǎŀŘŜŎŜ ǎƤŦƤǊ ŘŜƐƛƭΣ ƳǳƘǘŜƳŜƭŜƴ ƪǀǘǸ ōƛǊ 

sonuç üretecektir. 

 

 What is a tensor in deep learning? 

 5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ǘŜƴǎǀǊ ƴŜŘƛǊΚ 

 

¢ŜƴǎǀǊΣ ǾŜƪǘǀǊƭŜǊƛƴ ǾŜ ƳŀǘǊƛǎƭŜǊƛƴ ƎŜƴŜƭƭŜǒǘƛǊƛƭƳŜǎƛƴƛ ǘŜƳǎƛƭ ŜŘŜƴ çok boyutlu bir dizidir. 

5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ƪǳƭƭŀƴƤƭŀƴ ǘŜƳŜƭ ǾŜǊƛ ȅŀǇƤƭŀǊƤƴŘŀƴ ōƛǊƛŘƛǊΦ ¢ŜƴǎǀǊƭŜǊΣ ǘŜƳŜƭ ǾŜǊƛ ǘǸǊƭŜǊƛƴƛƴ ƴ 

ōƻȅǳǘƭǳ ŘƛȊƛƭŜǊƛ ƻƭŀǊŀƪ ǘŜƳǎƛƭ ŜŘƛƭƛǊΦ ¢ŜƴǎǀǊŘŜƪƛ ƘŜǊ ŜƭŜƳŀƴƤƴ ǾŜǊƛ ǘƛǇƛ ŀȅƴƤŘƤǊ ǾŜ ǾŜǊƛ ǘƛǇƛ ƘŜǊ 

ȊŀƳŀƴ ōƛƭƛƴƛǊΦ  Ŝƪƭƛƴ ȅŀƭƴƤȊŎŀ ōƛǊ ōǀƭǸƳǸƴǸƴ όȅŀƴƛ ōƻȅǳǘƭŀǊƤƴ ǎŀȅƤǎƤ ǾŜ ƘŜǊ ōƻȅǳǘǳƴ ōƻȅǳǘǳύ 

ōƛƭƛƴƳŜǎƛ ƳǸƳƪǸƴŘǸǊΦ 4ƻƐǳ ƛǒƭŜƳΣ ƎƛǊŘƛƭŜǊƛ ŀȅƴƤ ǒŜƪƛƭŘŜ ǘŀƳ ƻƭŀǊŀƪ ōƛƭƛƴƛȅƻǊǎŀΣ ǘŀƳ ƻƭŀǊŀƪ 

ōƛƭƛƴŜƴ ǘŜƴǎǀǊƭŜǊ ǾŜǊƛǊΣ ŀƴŎŀƪ ŘƛƐŜǊ ŘǳǊǳƳƭŀǊŘŀΣ ōƛǊ ǘŜƴǎǀǊǸƴ ǒŜƪƭƛ ȅŀƭƴƤȊŎŀ ƎǊŀŦƛƪ ȅǸǊǸǘƳŜ 

ȊŀƳŀƴƤƴŘŀ ōŜƭƛǊƭŜƴŜbilir. 



 
 

 

 

 Explain the difference between a shallow network and a deep network. 

 {ƤƐ ŀƐ ƛƭŜ ŘŜǊƛƴ ŀƐ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪƤ ŀœƤƪƭŀȅƤƴΦ 

 

IŜǊ ǎƛƴƛǊ ŀƐƤƴŘŀ ōƛǊ ƎƛȊƭƛ ƪŀǘƳŀƴ ƛƭŜ ƎƛǊƛǒ ǾŜ œƤƪƤǒ ƪŀǘƳŀƴƭŀǊƤ ōǳƭǳƴǳǊΦ {ƤƐ ǎƛƴƛǊ ŀƐƭŀǊƤΣ ȅŀƭƴƤȊŎŀ 

bir gizli katmana sahip ƻƭŀƴƭŀǊŘƤǊΣ ƻȅǎŀ ŘŜǊƛƴ ǎƛƴƛǊ ŀƐƭŀǊƤ œƻƪ ǎŀȅƤŘŀ ƎƛȊƭƛ ƪŀǘƳŀƴ ƛœŜǊƛǊΦ IŜƳ 

ǎƤƐ ƘŜƳ ŘŜ ŘŜǊƛƴ ŀƐƭŀǊ ƘŜǊƘŀƴƎƛ ōƛǊ ƛǒƭŜǾŜ ǎƤƐŀōƛƭƛǊΣ ŀƴŎŀƪ ǎƤƐ ŀƐƭŀǊ œƻƪ ǎŀȅƤŘŀ ƎƛǊŘƛ 

ǇŀǊŀƳŜǘǊŜǎƛ ƎŜǊŜƪǘƛǊƛǊƪŜƴΣ ŘŜǊƛƴ ŀƐƭŀǊ ōƛǊƪŀœ ƪŀǘƳŀƴƭŀǊƤ ƴŜŘŜƴƛȅƭŜ ŀȊ ǎŀȅƤŘŀ ƎƛǊŘƛ 

parametresi ilŜ ƛǒƭŜǾƭŜǊŜ ǳȅŀōƛƭƛǊΦ aƻŘŜƭΣ ƘŜǊ ƪŀǘƳŀƴŘŀƪƛ ƎƛǊŘƛƴƛƴ ȅŜƴƛ ǾŜ ǎƻȅǳǘ ōƛǊ ǘŜƳǎƛƭƛƴƛ 

ǀƐǊŜƴŘƛƐƛƴŘŜƴΣ ǒǳ ŀƴŘŀ ǎƤƐ ŀƐƭŀǊ ȅŜǊƛƴŜ ŘŜǊƛƴ ŀƐƭŀǊ ǘŜǊŎƛƘ ŜŘƛƭƳŜƪǘŜŘƛǊΦ {ƤƐ ŀƐƭŀǊŀ ƪƤȅŀǎƭŀΣ 

ǇŀǊŀƳŜǘǊŜ ǎŀȅƤǎƤ ǾŜ ƘŜǎŀǇƭŀƳŀƭŀǊ ŀœƤǎƤƴŘŀƴ Řŀ œƻƪ ŘŀƘŀ ǾŜǊƛƳƭƛŘƛǊƭŜǊΦ 

 

 
 

 

 



 Explain Batch Gradient Descent. 

¢ƻǇƭǳ 5ŜǊŜŎŜƭƛ TƴƛǒΥ ¢ƻǇƭǳ 5ŜǊŜŎŜƭƛ TƴƛǒΣ ƘŜǊ ŀŘƤƳŘŀ ǘǸƳ ŜƐƛǘƛƳ ǎŜǘƛ ǸȊŜǊƛƴŘŜ ƘŜǎŀǇƭŀƳŀ 

ƎŜǊŜƪǘƛǊƛǊ όƎǊŀŘȅŀƴ ƛƴƛǒƛƴƛƴ ƘŜǊ ŀŘƤƳƤƴŘŀ ȅŜǊ ŀƭƤǊύ ǾŜ ōǳ ƴŜŘŜƴƭŜ œƻƪ ōǸȅǸƪ ŜƐƛǘƛƳ ǎŜǘƭŜǊƛƴŘŜ 

ƻƭŘǳƪœŀ ȅŀǾŀǒǘƤǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ .ŀǘŎƘ DǊŀŘƛŜƴǘ 5ŜǎŎŜƴǘΣ ƘŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ǎƻƴ ŘŜǊŜŎŜ 

ǇŀƘŀƭƤ ƘŀƭŜ ƎŜƭƛǊΦ .ǳΣ ŘƤǒōǸƪŜȅ ǾŜȅŀ ōƛǊŀȊ ǇǸǊǸȊǎǸȊ ƻƭŀƴ Ƙŀǘŀ ƳŀƴƛŦƻƭŘƭŀǊƤ ƛœƛƴ ƛŘŜŀƭŘƛǊΦ .ŀǘŎƘ 

DǊŀŘƛŜƴǘ 5ŜǎŎŜƴǘΣ ǀȊŜƭƭƛƪƭŜǊƛƴ ǎŀȅƤǎƤ ŀǊǘǘƤƪœŀ ƎǸȊŜƭ ōƛǊ ǒŜƪƛƭŘŜ ǀƭœŜƪƭŜƴƛǊΦ 

 

 
 

 Explain Stochastic Gradient Descent. How is it different from Batch Gradient Descent? 

Stochastic Gradient Descent:  

 {ǘƻƪŀǎǘƛƪ DǊŀŘȅŀƴ Tƴƛǒƛƴƛ ŀœƤƪƭŀȅƤƴΦ .ŀǘŎƘ DǊŀŘƛŜƴǘ 5ŜǎŎŜƴǘϥŘŜƴ ŦŀǊƪƤ ƴŜŘƛǊΚ 

 

{ǘƻƪŀǎǘƛƪ 5ŜǊŜŎŜƭƛ TƴƛǒΥ {ǘƻƪŀǎǘƛƪ 5ŜǊŜŎŜƭƛ TƴƛǒΣ ƘŜǊ ŀŘƤƳŘŀ ŘŜƎǊŀŘŜƭŜǊƛ ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ ǘǸƳ 

ŜƐƛǘƛƳ ǎŜǘƛƴƛƴ ƪǳƭƭŀƴƤƭƳŀǎƤ ƻƭŀƴ ¢ƻǇƭǳ 5ŜǊŜŎŜƭƛ Tƴƛǒ ƛƭŜ ōǸȅǸƪ ȊƻǊƭǳƐǳƴ ǸǎǘŜǎƛƴŘŜƴ ƎŜƭƳŜȅƛ 

ŀƳŀœƭŀǊΦ .ǳΣ ŘƻƐŀǎƤ ƎŜǊŜƐƛ ǎǘƻƪŀǎǘƛƪǘƛǊΣ ȅŀƴƛ ƘŜǊ ŀŘƤƳŘŀ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴƛƴ ϦǊŀǎǘƎŜƭŜϦ ōƛǊ 

ǀǊƴŜƐƛƴƛ ǎŜœŜǊ ǾŜ ŀǊŘƤƴŘŀƴ ƎǊŀŘȅŀƴƤ ƘŜǎŀǇƭŀǊΤ ōǳΣ ŀȅƴƤ ŀƴŘŀ ŘŜƐƛǒǘƛǊƛƭŜŎŜƪ çok daha az veri 

ƻƭŘǳƐǳƴŘŀƴ ¢ƻǇƭǳ DǊŀŘȅŀƴ TƴƛǒϥǘŜƴ ǀƴŜƳƭƛ ǀƭœǸŘŜ ŘŀƘŀ ƘƤȊƭƤŘƤǊΦ {ǘƻƪŀǎǘƛƪ DǊŀŘȅŀƴ TƴƛǒƛΣ 

ƪƤǎƤǘƭŀƴƳŀƳƤǒ ƻǇǘƛƳƛȊŀǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛ ƛœƛƴ Ŝƴ ǳȅƎǳƴ ƻƭŀƴƤŘƤǊΦ {D5ϥƴƛƴ ǎǘƻƪŀǎǘƛƪ ŘƻƐŀǎƤƴƤƴ 

ōƛǊ ŘŜȊŀǾŀƴǘŀƧƤ ǾŀǊŘƤǊΣ œǸƴƪǸ ōƛǊ ƪŜȊ ƳƛƴƛƳǳƳ ŘŜƐŜǊŜ ȅŀƪƭŀǒǘƤƐƤƴŘŀ ǎŀōƛǘƭŜƴƳŜȊ ǾŜ ōǳƴǳƴ 

ȅŜǊƛƴŜ ǎŜƪŜǊŜƪ ōƛȊŜ ƳƻŘŜƭ ǇŀǊŀƳŜǘǊŜƭŜǊƛ ƛœƛƴ ƛȅƛ ŀƳŀ ƻǇǘƛƳŀƭ ƻƭƳŀȅŀƴ ōƛǊ ŘŜƐŜǊ ǾŜǊƛǊΦ .ǳΣ 

ȊƤǇƭŀƳŀȅƤ ŀȊŀƭǘŀŎŀƪ ǾŜ ōƛǊ ǎǸǊŜ ǎƻƴǊŀ {D5ϥƴƛƴ ƪǸǊŜǎŜƭ ƳƛƴƛƳǳƳŘŀ ȅŜǊƭŜǒƳŜǎƛƴŜ ƛȊƛƴ ǾŜǊŜŎŜƪ 

ƻƭŀƴ ƘŜǊ ŀŘƤƳŘŀ ǀƐǊŜƴƳŜ ƻǊŀƴƤƴƤ ŘǸǒǸǊŜǊŜƪ œǀȊǸƭebilir. 

Tƪƛǎƛ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪƭŀǊ ǒǳƴƭŀǊŘƤǊΥ 

 

 
 



¢ƻǇƭǳ DǊŀŘȅŀƴ Tƴƛǒ 

¶ DǊŀŘȅŀƴΣ ǘǸƳ ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ƘŜǎŀǇƭŀƴƤǊΦ 

¶ {ǘƻƪŀǎǘƛƪ DǊŀŘȅŀƴ TƴƛǒǘŜƴ ŘŀƘŀ ȅŀǾŀǒǘƤǊ ǾŜ ƘŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ŘŀƘŀ ǇŀƘŀƭƤŘƤǊΦ 

¶ .ǸȅǸƪ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛ ƛœƛƴ ǀƴŜǊƛƭƳŜȊΦ 

¶ 5ƻƐŀŘŀ ŘŜǘŜǊƳƛƴƛǎǘƛƪǘƛǊ όǊŀǎǘƎŜƭŜ ŘŜƐƛƭύΦ 

¶ ¸ŀƪƤƴǎŀƳŀƪ ƛœƛƴ ȅŜǘŜǊƭƛ ȊŀƳŀƴ ǾŜǊƛƭŘƛƐƛƴŘŜΣ Ŝƴ ƛȅƛ ŎŜǾŀōƤ ǾŜǊƛǊΦ 

¶ ±ŜǊƛ ƴƻƪǘŀƭŀǊƤƴƤ ǊŀǎǘƎŜƭŜ ƪŀǊƤǒǘƤǊƳŀȅŀ ƎŜǊŜƪ ȅƻƪǘǳǊΦ 

¶ .ǳƴŘŀ ǎƤƐ ȅŜǊŜƭ ƳƛƴƛƳǳƳƭŀǊŘŀƴ œƤƪƳŀƪ ȊƻǊŘǳǊΦ 

¶ .ǳ ŘǳǊǳƳŘŀ ȅŀƪƤƴǎŀƳŀ ȅŀǾŀǒǘƤǊΦ 

 

{ǘƻƪŀǎǘƛƪ DǊŀŘȅŀƴ Tƴƛǒ 

¶ GraŘȅŀƴƤ ƘŜǎŀǇƭŀƳŀƪ ƛœƛƴ ǘŜƪ ōƛǊ ŜƐƛǘƛƳ ǀǊƴŜƐƛ ƪǳƭƭŀƴƤƭƤǊΦ 

¶ .ŀǘŎƘ DǊŀŘƛŜƴǘ 5ŜǎŎŜƴǘϥŘŜƴ ŘŀƘŀ ƘƤȊƭƤ ǾŜ ƘŜǎŀǇƭŀƳŀ ŀœƤǎƤƴŘŀƴ ŘŀƘŀ ǳŎǳȊŘǳǊΦ 

¶ .ǸȅǸƪ ŜƐƛǘƛƳ ǀǊƴŜƪƭŜǊƛ ƛœƛƴ ǀƴŜǊƛƭƛǊΦ 

¶ 5ƻƐŀǎƤ ƎŜǊŜƐƛ ǎǘƻƪŀǎǘƛƪǘƛǊ όǊŀǎǘƎŜƭŜύΦ 

¶ Tȅƛ ōƛǊ œǀȊǸƳ ǎŀƐƭŀǊΣ ŀƴŎŀƪ Ŝƴ ƛȅƛǎƛ ŘŜƐƛƭŘƛǊΦ 

¶ ±ŜǊƛ ǀǊƴŜƐƛƴƛƴ ǊŀǎǘƎŜƭŜ ōƛǊ ǎƤǊŀŘŀ ƻƭƳŀǎƤƴƤ ƛǎǘŜŘƛƐƛƳƛȊ ƛœƛƴΣ ƘŜǊ ŘǀƴŜƳ ƛœƛƴ ŜƐƛǘƛƳ 

ǎŜǘƛƴƛ ƪŀǊƤǒǘƤǊŀŎŀƐƤȊΦ 

¶ {ƤƐ ȅŜǊŜƭ ƳƛƴƛƳǳƳƭŀǊŘŀƴ ƪŀœƳŀ ǒŀƴǎƤ ŘŀƘŀ ȅǸƪǎŜƪǘƛǊΦ 

¶ ¸ŀƪƤƴǎŀƳŀ ƴƻƪǘŀǎƤƴŀ œƻƪ ŘŀƘŀ ƘƤȊƭƤ ǳƭŀǒƤǊ. 

 

 

 Which deep learning algorithm is the best for face detection? 

¸ǸȊ ǘŀƴƤƳŀΣ œŜǒƛǘƭƛ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ȅǀƴǘŜƳƭŜǊƛ ƪǳƭƭŀƴƤƭŀǊŀƪ ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜōƛƭƛǊΣ ŀƴŎŀƪ Ŝƴ 

ƛȅƛƭŜǊƛ 9ǾǊƛǒƛƳƭƛ {ƛƴƛǊ !ƐƭŀǊƤ ǾŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜȅƛ ƪǳƭƭŀƴƤǊΦ !ǒŀƐƤŘŀƪƛƭŜǊ ōŀȊƤ ŘƛƪƪŀǘŜ ŘŜƐŜǊ ȅǸȊ 

ŀƭƎƤƭŀƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤŘƤǊΥ CŀŎŜbŜǘΣ tǊƻōŀōƭƛǎƛǘΣ CŀŎŜ 9ƳōŜdding, ArcFace, Cosface ve 

Spherface. 

 

 

 What is an activation function? What is the use of an activation function? 

 !ƪǘƛǾŀǎȅƻƴ Ŧƻƴƪǎƛȅƻƴǳ ƴŜŘƛǊΚ !ƪǘƛǾŀǎȅƻƴ Ŧƻƴƪǎƛȅƻƴǳƴǳƴ ƪǳƭƭŀƴƤƳƤ ƴŜŘƛǊΚ 

 

.ƛǊ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƤƴƤƴ ŜǘƪƛƴƭŜǒǘƛǊƳŜ ƛǒƭŜǾƛΣ ŀƐƤƴ ǾŜǊƛƭŜǊŘŜƪƛ ƪŀǊƳŀǒƤƪ ƪŀƭƤǇƭŀǊƤ ǀƐǊŜƴƳŜǎƛƴŜ 

ȅŀǊŘƤƳŎƤ ƻƭƳŀƪ ƛœƛƴ ǘŀƴƤǘƤƭŀƴ ōƛǊ ƛǒƭŜǾŘƛǊΦ .ŜȅƴƛƳƛȊŘŜ ƎǀǊǸƭŜƴ ƴǀǊƻƴ ǘŀōŀƴƭƤ ōƛǊ ƳƻŘŜƭƭŜ 

ƪŀǊǒƤƭŀǒǘƤǊƤƭŘƤƐƤƴŘŀΣ ǎǸǊŜŎƛƴ ǎƻƴǳƴŘŀ ōƛǊ ǎƻƴǊŀƪƛ ƴǀǊƻƴŀ ƴŜȅƛƴ ŀǘŜǒƭŜƴŜŎŜƐƛƴƛ ōŜƭƛǊƭŜƳŜƪǘŜƴ 

ŀƪǘƛǾŀǎȅƻƴ ƛǒƭŜǾƛ ǎƻǊǳƳƭǳŘǳǊΦ .ƛǊ ¸{!ϥŘŀ ōƛǊ ŀƪǘƛǾŀǎȅƻƴ ƛǒƭŜǾƛ ŀȅƴƤ ƛǒƛ ƎŜǊœŜƪƭŜǒǘƛǊƛǊΦ .ƛǊ ǀƴŎŜƪƛ 

ƘǸŎǊŜƴƛƴ œƤƪƤǒ ǎƛƴȅŀƭƛƴƛ ŀƭƤǊ ǾŜ ƻƴǳ ōƛǊ ǎƻƴǊŀƪƛ ƘǸŎǊŜȅŜ ƎƛǊƛǒ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƪ ōƛǊ ŦƻǊƳŀǘŀ 

ŘǀƴǸǒǘǸǊǸǊΦ 

 



 
 

 

 

 

 

 What do you mean by an epochs in the context of deep learning? 

5ŜǊƛƴ ǀƐǊŜƴƳŜ ōŀƐƭŀƳƤƴŘŀ ōƛǊ ŘŜǾƛǊŘŜƴ ƪŀǎǘƤƴƤȊ ƴŜŘƛǊΚ 

 

9ǇƻŎƘΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜŘŜ ƪǳƭƭŀƴƤƭŀƴ ǾŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤƴƤƴ ǘŀƳ ŜƐƛǘƛƳ ǾŜǊƛ 

ƪǸƳŜǎƛƴŘŜ ȅŀǇǘƤƐƤ ƎŜœƛǒ ǎŀȅƤǎƤƴƤ ƛŦŀŘŜ ŜŘŜƴ ōƛǊ ǘŜǊƳƛƴƻƭƻƧƛŘƛǊΦ DǊǳǇƭŀǊ ƎŜƴŜƭƭƛƪƭŜ ǾŜǊƛ 

ƪǸƳŜƭŜǊƛƴƛ ƎǊǳǇƭŀƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊ όǀȊŜƭƭƛƪƭŜ ǾŜǊƛ ƳƛƪǘŀǊƤ œƻƪ ōǸȅǸƪ ƻƭŘǳƐǳƴŘŀύΦ Ϧ¸ƛƴŜƭŜƳŜϦ 

ǘŜǊƛƳƛΣ ƳƻŘŜƭŘŜ ōƛǊ ǘƻǇƭǳ ƛǒ ȅǸǊǸǘƳŜ ǎǸǊŜŎƛƴƛ ƛŦŀŘŜ ŜŘŜǊΦ 

 

¢ƻǇƭǳ ƛǒ ōƻȅǳǘǳ ŜƐƛǘƛƳ ǾŜǊƛ ƪǸƳŜǎƛƴƛƴ ǘŀƳŀƳƤȅǎŀΣ ŘǀƴŜƳ ǎŀȅƤǎƤ ȅƛƴŜƭŜƳŜ ǎŀȅƤǎƤƴŀ ŜǒƛǘǘƛǊΦ 

tǊŀǘƛƪ ƴŜŘŜƴƭŜǊŘŜƴ ŘƻƭŀȅƤ ōǳ ƎŜƴŜƭƭƛƪƭŜ ōǀȅƭŜ ŘŜƐƛƭŘƛǊΦ .ƛǊœƻƪ ƳƻŘŜƭƛƴ ƻƭǳǒǘǳǊǳƭƳŀǎƤƴŘŀ 

ōƛǊƪŀœ ŘǀƴŜƳ ƪǳƭƭŀƴƤƭƤǊΦ 

 

DŜƴŜƭ ōƛǊ ƛƭƛǒƪƛΥ  

d * e = ben * b 

burada, 

d veri kümesi boyutudur 

Ŝ ŘǀƴŜƳ ǎŀȅƤǎƤŘƤǊ 

ōŜƴ ȅƛƴŜƭŜƳŜ ǎŀȅƤǎƤ 

ō ȅƤƐƤƴΣ ƎǊǳǇ ōƻȅǳǘǳŘǳǊ 

 

 

 

 

 

 

 



 While building a neural network architecture, how will you decide how many neurons 

and the hidden layers should the neural network have? 

 .ƛǊ ǎƛƴƛǊ ŀƐƤ ƳƛƳŀǊƛǎƛ ƻƭǳǒǘǳǊǳǊƪŜƴΣ ǎƛƴƛǊ ŀƐƤƴƤƴ ƪŀœ ƴǀǊƻƴŀ ǾŜ ƎƛȊƭƛ ƪŀǘƳŀƴƭŀǊŀ ǎŀƘƛǇ ƻƭƳŀǎƤ 

ƎŜǊŜƪǘƛƐƛƴŜ ƴŀǎƤƭ ƪŀǊŀǊ vereceksiniz? 

 

.ƛǊ ƛǒ ǇǊƻōƭŜƳƛ ƎǀȊ ǀƴǸƴŜ ŀƭƤƴŘƤƐƤƴŘŀΣ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƛƳŀǊƛǎƛ ǘŀǎŀǊƭŀƳŀƪ ƛœƛƴ ƎŜǊŜƪŜƴ 

ƴǀǊƻƴƭŀǊƤƴ ǾŜ ƎƛȊƭƛ ƪŀǘƳŀƴƭŀǊƤƴ ǘŀƳ ǎŀȅƤǎƤƴƤ ōŜƭƛǊƭŜƳŜƪ ƛœƛƴ ŀœƤƪ ǾŜ ƘƤȊƭƤ ōƛǊ ƪǳǊŀƭ ȅƻƪǘǳǊΦ .ƛǊ 

ǎƛƴƛǊ ŀƐƤƴŘŀƪƛ ƎƛȊƭƛ ƪŀǘƳŀƴƤƴ ōƻȅǳǘǳΣ œƤƪǘƤ ƪŀǘƳŀƴƭŀǊƤƴƤƴ ōƻȅǳǘǳ ƛƭŜ ƎƛǊŘƛ ƪŀǘƳŀƴƭŀǊƤƴƤƴ 

ōƻȅǳǘǳ ŀǊŀǎƤƴŘŀ ōƛǊ ȅŜǊŘŜ ƻƭƳŀƭƤŘƤǊΦ .ǳƴǳƴƭŀ ōƛǊƭƛƪǘŜΣ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƛƳŀǊƛǎƛ ƻƭǳǒǘǳǊƳŀȅŀ 

ōŀǒƭŀƳŀƴƤȊŀ ȅŀǊŘƤƳŎƤ ƻƭŀōƛƭŜŎŜƪ ōƛǊƪŀœ ǘŜƳŜƭ ȅƻƭ ǾŀǊŘƤǊΥ 

ω IŜǊƘŀƴƎƛ ōƛǊ ōŜƴȊŜǊǎƛȊ ƎŜǊœŜƪ ŘǸƴȅŀ ǀƴƎǀǊǸŎǸ ƳƻŘŜƭƭŜƳŜ ǇǊƻōƭŜƳƛƴŜ ȅŀƪƭŀǒƳŀƴƤƴ 

Ŝƴ ƛȅƛ ȅǀƴǘŜƳƛΣ ōŜƴȊŜǊ ƎŜǊœŜƪ ŘǸƴȅŀ ŘǳǊǳƳƭŀǊƤƴŘŀ ǎƛƴƛǊ ŀƐƭŀǊƤȅƭŀ œŀƭƤǒƳŀ ǀƴŎŜƪƛ 

ŘŜƴŜȅƛƳƭŜǊƛƴŜ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ƘŜǊƘŀƴƎƛ ōƛǊ ǾŜǊƛ ƪǸƳŜǎƛ ƛœƛƴ ƴŜȅƛƴ Ŝƴ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎƤ 

ƎǀǎǘŜǊŜŎŜƐƛƴƛ ƎǀǊƳŜƪ ƛœƛƴ ōŀȊƤ ǘŜƳŜƭ ǎƛǎǘŜƳŀǘƛƪ ŘŜƴŜȅƭŜǊƭŜ ōŀǒƭŀƳŀƪǘƤǊΦ !Ɛ 

ȅŀǇƤƭŀƴŘƤǊƳŀǎƤΣ ƪƛǒƛƴƛƴ ǇǊƻōƭŜƳ ŀƭŀƴƤ ŀƴƭŀȅƤǒƤƴŀ ǾŜ ǎƛƴƛǊ ŀƐƭŀǊƤȅƭŀ ƛƭƎƛƭƛ ǀƴŎŜƪƛ 

ǳȊƳŀƴƭƤƐƤƴŀ ŘŀȅŀƭƤ ƻƭŀǊŀƪ ǎŜœƛƭŜōƛƭƛǊΦ .ŜƴȊŜǊ ƪƻƴǳƭŀǊŘŀ ƪǳƭƭŀƴƤƭŀƴ ƪŀǘƳŀƴƭŀǊƤƴ ǾŜ 

ƴǀǊƻƴƭŀǊƤƴ ǎŀȅƤǎƤΣ ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤƴ ƪƻƴŦƛƎǸǊŀǎȅƻƴǳƴǳ ŘŜƐŜǊƭŜƴŘƛǊƛǊƪŜƴ ƘŜǊ ȊŀƳŀƴ ƛȅƛ ōƛǊ 

ōŀǒƭŀƴƎƤœ ƴƻƪǘŀǎƤŘƤr. 

ω .ŀǎƛǘ ǎƛƴƛǊ ŀƐƤ ƳƛƳŀǊƛǎƛȅƭŜ ōŀǒƭŀƳŀƪ ǾŜ ǘŀƘƳƛƴ ŜŘƛƭŜƴ œƤƪǘƤ ǾŜ ŘƻƐǊǳƭǳƐŀ ŘŀȅŀƭƤ ƻƭŀǊŀƪ 

ǎƛƴƛǊ ŀƐƤƴƤƴ ƪŀǊƳŀǒƤƪƭƤƐƤƴƤ ƪŀŘŜƳŜƭƛ ƻƭŀǊŀƪ ŀǊǘƤǊƳŀƪ Ŝƴ ƛȅƛǎƛŘƛǊΦ 

 

 

 Can a deep learning model be solely built on linear regression? 

 5ŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƛ ȅŀƭƴƤȊŎŀ ŘƻƐǊǳǎŀƭ ǊŜƎǊŜǎȅƻƴ ǸȊŜǊƛƴŜ ƛƴǒŀ ŜŘƛƭŜōƛƭƛǊ ƳƛΚ 

 

9ǾŜǘΣ ǎƻǊǳƴ ŘƻƐǊǳǎŀƭ ōƛǊ ŘŜƴƪƭŜƳƭŜ ǘŜƳǎƛƭ ŜŘƛƭƛȅƻǊǎŀΣ ƘŜǊ ƪŀǘƳŀƴ ƛœƛƴ ŀƪǘƛǾŀǎȅƻƴ ƛǒƭŜǾƛ ƻƭŀǊŀƪ 

ŘƻƐǊǳǎŀƭ ōƛǊ ƛǒƭŜǾ ƪǳƭƭŀƴƤƭŀǊŀƪ ŘŜǊƛƴ ŀƐƭŀǊ ƻƭǳǒǘǳǊǳƭŀōƛƭƛǊΦ mǘŜ ȅŀƴŘŀƴΣ ŘƻƐǊǳǎŀƭ ƛǒƭŜǾƭŜǊƛƴ 

ōƛƭŜǒƛƳƛ ƻƭŀƴ ōƛǊ ǎƻǊǳƴ ŘƻƐǊǳǎŀƭ ōƛǊ ƛǒƭŜǾŘƛǊ ǾŜ ŘŜǊƛƴ ōƛǊ ŀƐ ǳȅƎǳƭŀȅŀǊŀƪ ōŀǒŀǊƤƭŀōƛƭŜŎŜƪ 

ƻƭŀƐŀƴǸǎǘǸ ōƛǊ ǒŜȅ ȅƻƪǘǳǊ œǸƴƪǸ ŀƐŀ ŘŀƘŀ ŦŀȊƭŀ ŘǸƐǸƳ ŜƪƭŜƳŜƪ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ƳƻŘŜƭƛƴƛƴ 

ǘŀƘƳƛƴ ƪŀǇŀǎƛǘŜǎƛƴƛ ŀǊǘƤǊƳŀȊΦ Φ 

 

 According to you, which one is more powerful - a two layer neural network without any 

activation function or a two layer decision tree? 

 Size göre hangisi daha güçlü - ŀƪǘƛǾŀǎȅƻƴ Ŧƻƴƪǎƛȅƻƴǳ ƻƭƳŀȅŀƴ ƛƪƛ ƪŀǘƳŀƴƭƤ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƳƤ 

ȅƻƪǎŀ ƛƪƛ ƪŀǘƳŀƴƭƤ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƳƤΚ 

 

Tƪƛ ƪŀǘƳŀƴƭƤ ōƛǊ ǎƛƴƛǊ ŀƐƤΣ Ǹœ ƪŀǘƳŀƴŘŀƴ ƻƭǳǒǳǊΥ ōƛǊ ƎƛǊƛǒ ƪŀǘƳŀƴƤΣ ōƛǊ ƎƛȊƭƛ ƪŀǘƳŀƴ ǾŜ ōƛǊ œƤƪƤǒ 

ƪŀǘƳŀƴƤΦ {ƛƴƛǊ ŀƐƭŀǊƤȅƭŀ ǳƐǊŀǒƤǊƪŜƴΣ ƎƛǊŘƛƭŜǊ ǾŜ ȅŀƴƤǘ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ƪŀǊƳŀǒƤƪ ǾŜ 

ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ƛǒƭŜǾǎŜƭ ŜǒƭŜƳŜƭŜǊƭŜ ǳƐǊŀǒƤǊƪŜƴ ƎŜǊŜƪƭƛ ƻƭŘǳƐǳ ƛœƛƴ ōƛǊ ŜǘƪƛƴƭŜǒǘƛǊƳŜ ƛǒƭŜǾƛ 

ǀƴŜƳƭƛŘƛǊΦ Tƪƛ ƪŀǘƳŀƴƭƤ ōƛǊ ǎƛƴƛǊ ŀƐƤƴŘŀ ŀƪǘƛǾŀǎȅƻƴ Ŧƻƴƪǎƛȅƻƴǳ ƻƭƳŀŘƤƐƤƴŘŀΣ ōǳ ǎŀŘŜŎŜ 



ŘƻƐǊǳǎŀƭ ōƛǊ ŀƐŘƤǊΦ !ƪǘƛǾŀǎȅƻƴ ƛǒƭŜǾƛ ƻƭƳŀȅŀƴ ōƛǊ {ƛƴƛǊ !ƐƤΣ ȅŀƭƴƤȊŎŀ ǎƤƴƤǊƭƤ ƪŀǇŀǎƛǘŜȅŜ ǎŀƘƛǇ 

ƻƭŀƴ ǾŜ ǎƤƪƭƤƪƭŀ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊƳŜȅŜƴ ōƛǊ [ƛƴŜŜǊ wŜƎǊŜǎȅƻƴ aƻŘŜƭƛŘƛǊΦ 

 

Tƪƛ ƪŀǘƳŀƴ ŘŜǊƛƴƭƛƐƛƴŜ ǎŀƘƛǇ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤΣ ƛƪƛ ƪŀǘƳŀƴƭƤ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤ ƻƭŀǊŀƪ ōƛƭƛƴƛǊΦ YŀǊŀǊ 

!ƐŀœƭŀǊƤΣ ǾŜǊƛƭŜǊƛƴ ōƛǊ ǇŀǊŀƳŜǘǊŜȅŜ ƎǀǊŜ ǎǸǊŜƪƭƛ ƻƭŀǊŀƪ ōǀƭǸƴŘǸƐǸ ōƛǊ ǘǸǊ ŘŜƴŜǘƛƳƭƛ ƳŀƪƛƴŜ 

ǀƐǊŜƴƛƳƛŘƛǊ όȅŀƴƛΣ ƳŀƪƛƴŜΣ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛƴŘŜ ƎƛǊŘƛƴƛƴ ƴŜ ƻƭŘǳƐǳ ǾŜ ƛƭƎƛƭƛ œƤƪǘƤƴƤƴ ƴŜ ƻƭŘǳƐǳ ƛle 

ōŜǎƭŜƴƛǊύΦ !ƐŀŎƤ ŀœƤƪƭŀƳŀƪ ƛœƛƴ ƛƪƛ ǾŀǊƭƤƪΣ ƪŀǊŀǊ ŘǸƐǸƳƭŜǊƛ ǾŜ ȅŀǇǊŀƪƭŀǊ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ YŀǊŀǊƭŀǊ 

ǾŜȅŀ ƴƛƘŀƛ ǎƻƴǳœƭŀǊ ȅŀǇǊŀƪƭŀǊƭŀ ǘŜƳǎƛƭ ŜŘƛƭƛǊΦ ±Ŝ ǾŜǊƛƭŜǊ ƪŀǊŀǊ ŘǸƐǸƳƭŜǊƛƴŘŜ ŀȅǊƤƭƤǊΦ 

 

.ǳ ƛƪƛ ƳƻŘŜƭƛ ƪŀǊǒƤƭŀǒǘƤǊƤǊƪŜƴΣ ƛƪƛ ƪŀǘƳŀƴƭƤ ǎƛƴƛǊ ŀƐƤ όŀƪǘƛǾŀǎȅƻƴ Ŧonksiyonu olmadan) iki 

ƪŀǘƳŀƴƭƤ ƪŀǊŀǊ ŀƐŀŎƤƴŘŀƴ ŘŀƘŀ ƎǸœƭǸŘǸǊΣ œǸƴƪǸ ƛƪƛ ƪŀǘƳŀƴƭƤ ǎƛƴƛǊ ŀƐƤ ōƛǊ ƳƻŘŜƭ ƻƭǳǒǘǳǊǳǊƪŜƴ 

ŘŀƘŀ ŦŀȊƭŀ ǀȊŜƭƭƛƐƛ ŘƛƪƪŀǘŜ ŀƭŀŎŀƪǘƤǊΣ ƻȅǎŀ ƛƪƛ ƪŀǘƳŀƴƭƤ ƪŀǊŀǊ ŀƐŀœ ȅŀƭƴƤȊŎŀ н ǾŜȅŀ о ǀȊŜƭƭƛƐƛ 

ŘƛƪƪŀǘŜ ŀƭŀŎŀƪǘƤǊΦ 

 
{ƻƭŘŀƪƛ ǒŜƪƛƭ н ƪŀǘƳŀƴƭƤ ōƛǊ ƪŀǊŀǊ ŀƐŀŎƤƴƤ ǾŜ ǎŀƐŘŀƪƛ ǒŜƪƛƭ н ƪŀǘƳŀƴƭƤ ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤ 

göstermektedir. 

 

 

 

How does Recurrent Neural Network backpropagation vary from Artificial Neural Network 

backpropagation? 

¢ŜƪǊŀǊƭŀȅŀƴ {ƛƴƛǊ !ƐƤ ƎŜǊƛ ȅŀȅƤƭƤƳƤΣ ¸ŀǇŀȅ {ƛƴƛǊ !ƐƤ ƎŜǊƛ ȅŀȅƤƭƤƳƤƴŘŀƴ ƴŀǎƤƭ ŦŀǊƪƭƤŘƤǊΚ 

 

¢ŜƪǊŀǊƭŀȅŀƴ {ƛƴƛǊ !ƐƭŀǊƤƴŘŀ DŜǊƛ ¸ŀȅƤƭƤƳΣ ŀǒŀƐƤŘŀƪƛ ǊŜǎƛƳŘŜ ƎǀǎǘŜǊƛƭŘƛƐƛ Ǝƛōƛ ¢ŜƪǊŀǊƭŀȅŀƴ {ƛƴƛǊ 

!ƐƭŀǊƤƴŘŀƪƛ ƘŜǊ ŘǸƐǸƳǸƴ Ŝƪ ōƛǊ ŘǀƴƎǸȅŜ ǎŀƘƛǇ ƻƭƳŀǎƤ ŀƴƭŀƳƤƴŘŀ ¸ŀǇŀȅ {ƛƴƛǊ !ƐƭŀǊƤƴŘŀƴ 

ŦŀǊƪƭƤŘƤǊΥ 



 

 
.ǳ ŘǀƴƎǸΣ ǀȊǸƴŘŜΣ ŀƐŀ ƎŜœƛŎƛ ōƛǊ ōƛƭŜǒŜƴ ŜƪƭŜǊΦ .ǳΣ ƎŜƴŜƭ ōƛǊ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƤ ƛƭŜ ƛƳƪŀƴǎƤȊ ƻƭŀƴΣ 

ǾŜǊƛƭŜǊŘŜƴ ǎƤǊŀƭƤ ōƛƭƎƛƭŜǊƛƴ ȅŀƪŀƭŀƴƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊƛǊΦ 

 

 

What exactly do you mean by exploding and vanishing gradients? 

Patlayan ve kaybolan gradyanlarla tam olarak ne demek istiyorsunuz? 

 

aƛƴƛƳǳƳ ŘŜƐŜǊŜ ŘƻƐǊǳ ŀǊǘŀƴ ŀŘƤƳƭŀǊ ŀǘŀǊŀƪΣ ƎǊŀŘȅŀƴ ƛƴƛǒ ŀƭƎƻǊƛǘƳŀǎƤ ƘŀǘŀȅƤ Ŝƴ ŀȊŀ 

ƛƴŘƛǊƳŜȅƛ ŀƳŀœƭŀǊΦ .ƛǊ ǎƛƴƛǊ ŀƐƤƴŘŀƪƛ ŀƐƤǊƭƤƪƭŀǊ ǾŜ ȅŀƴƭƤƭƤƪƭŀǊ ōǳ ƛǒƭŜƳƭŜǊ ƪǳƭƭŀƴƤƭŀǊŀƪ 

güncellenir. 

 

.ǳƴǳƴƭŀ ōƛǊƭƛƪǘŜΣ ōŀȊŜƴ ŀŘƤƳƭŀǊ ŀǒƤǊƤ ŘŜǊŜŎŜŘŜ ōǸȅǸǊ ǾŜ ŀƐƤǊƭƤƪƭŀǊƤƴ ǾŜ ȅŀƴƭƤƭƤƪ ǘŜǊƛƳƭŜǊƛƴƛƴ 

ƎǸƴŎŜƭƭŜƳŜƭŜǊƛƴƛƴ ŀǊǘƳŀǎƤȅƭŀ ǎƻƴǳœƭŀƴƤǊ - ŀƐƤǊƭƤƪƭŀǊƤƴ ǘŀǒǘƤƐƤ όǾŜȅŀ bŀbΣ ȅŀƴƛ {ŀȅƤ 5ŜƐƛƭύ 

ƴƻƪǘŀȅŀ ƪŀŘŀǊΦ tŀǘƭŀȅŀƴ ōƛǊ ƎǊŀŘȅŀƴ ōǳƴǳƴ ǎƻƴǳŎǳŘǳǊ ǾŜ ƪŀǊŀǊǎƤȊ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ 

 

mǘŜ ȅŀƴŘŀƴΣ ŀŘƤƳƭŀǊ ŀǒƤǊƤ ŘŜǊŜŎŜŘŜ ƪǸœǸƪǎŜΣ ŀƐƤǊƭƤƪƭŀǊŘŀ ǾŜ ǎŀpma terimlerinde küçük, hatta 

ƛƘƳŀƭ ŜŘƛƭŜōƛƭƛǊ ŘŜƐƛǒƛƪƭƛƪƭŜǊƭŜ ǎƻƴǳœƭŀƴƤǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ ƘŜǊ ǎŜŦŜǊƛƴŘŜ ƴŜǊŜŘŜȅǎŜ ŀȅƴƤ 

ŀƐƤǊƭƤƪƭŀǊŀ ǾŜ ȅŀƴƭƤƤƪƭŀǊŀ ǎŀƘƛǇΣ ƘƛœōƛǊ ȊŀƳŀƴ Ŝƴ ŀȊ Ƙŀǘŀ ƛǒƭŜǾƛƴŜ ǳƭŀǒƳŀȅŀƴ ōƛǊ ŘŜǊƛƴ ǀƐǊŜƴƳŜ 

ƳƻŘŜƭƛ ŜƐƛǘŜōƛƭƛǊƛȊΦ Yŀȅōƻƭŀƴ ƎǊŀŘȅŀƴ ōǳƴŀ denir. 

 

 

 What do you know about Dropout? 

 .ƤǊŀƪƳŀ ƘŀƪƪƤƴŘŀ ƴŜ ōƛƭƛȅƻǊǎǳƴǳȊΚ 

 

.ƤǊŀƪƳŀΣ ŦŀȊƭŀ ǳȅŘǳǊƳŀȅƤ ǀƴƭŜƳŜȅŜ ȅŀǊŘƤƳŎƤ ƻƭŀƴ ǾŜ ŘƻƭŀȅƤǎƤȅƭŀ ƎŜƴŜƭƭŜƴŜōƛƭƛǊƭƛƐƛ ŀǊǘƤǊŀƴ ōƛǊ 

ŘǸȊŜƴƭŜƳŜ ȅŀƪƭŀǒƤƳƤŘƤǊ όȅŀƴƛ ƳƻŘŜƭΣ ȅŀƭƴƤȊŎŀ ŜƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛ ƛƭŜ ǎƤƴƤǊƭƤ ƻƭƳŀƪ ȅŜǊƛne, genel 

ƻƭŀǊŀƪ ƎƛǊŘƛƭŜǊƛƴ œƻƐǳ ƛœƛƴ ŘƻƐǊǳ œƤƪǘƤȅƤ ǘŀƘƳƛƴ ŜŘŜǊύΦ DŜƴŜƭ ƻƭŀǊŀƪΣ ҈нл ƛƭŜ ƛȅƛ ōƛǊ ōŀǒƭŀƴƎƤœ 

ƴƻƪǘŀǎƤ ƻƭƳŀƪ ǸȊŜǊŜ ƴǀǊƻƴƭŀǊƤƴ ȅǸȊŘŜ нл ƛƭŀ ȅǸȊŘŜ рлϥǎƛ Ǝƛōƛ ŘǸǒǸƪ ōƛǊ ōƤǊŀƪƳŀ ŘŜƐŜǊƛ 

ƪǳƭƭŀƴƳŀƭƤȅƤȊΦ 4ƻƪ ŘǸǒǸƪ ōƛǊ ƻƭŀǎƤƭƤƐƤƴ Ŝǘƪƛǎƛ ȅƻƪǘǳǊΣ ƻȅǎŀ œƻƪ ȅǸƪǎŜƪ ōƛǊ ǎŀȅƤ ŀƐƤƴ ȅŜǘŜǊǎƛȊ 

ǀƐǊŜƴƳŜǎƛƴŜ ƴŜŘŜƴ ƻƭǳǊΦ 



 
5ŀƘŀ ōǸȅǸƪ ōƛǊ ŀƐŘŀ ōƤǊŀƪƳŀ ȅǀƴǘŜƳƛƴƛ ƪǳƭƭŀƴŘƤƐƤƴƤȊŘŀΣ ƳƻŘŜƭƛƴ ōŀƐƤƳǎƤȊ ǘŜƳǎƛƭƭŜǊƛ 

ǀƐǊŜƴƳŜƪ ƛœƛƴ ŘŀƘŀ ŦŀȊƭŀ ŦƤǊǎŀǘƤ ƻƭŘǳƐǳƴŘŀƴ ŘŀƘŀ ƛȅƛ ǎƻƴǳœƭŀǊ ŜƭŘŜ ŜǘƳŜ ƻƭŀǎƤƭƤƐƤƴƤȊ ŘŀƘŀ 

yüksektir. 

 

 Differentiate between Deep Learning and Machine Learning. 

 5ŜǊƛƴ mƐǊŜƴƳŜ ƛƭŜ aŀƪƛƴŜ mƐǊŜƴƛƳƛ ŀǊŀǎƤƴŘŀ ŀȅǊƤƳ ȅŀǇƤƴΦ 

 

5ŜǊƛƴ mƐǊŜƴƳŜΥ 5ŜǊƛƴ mƐǊŜƴƳŜΣ ǘŜƪǊŀǊƭŀȅŀƴ ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤƴ ǾŜ ōƛǊ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƤƴƤƴ 

ōŀƐƭŀƴǘƤƭƤ ƻƭŘǳƐǳ ōƛǊ aŀƪƛƴŜ mƐǊŜƴƛƳƛ ŀƭǘ ǎƤƴƤŦƤŘƤǊΦ !ƭƎƻǊƛǘƳŀƭŀǊΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛ 

ŀƭƎƻǊƛǘƳŀƭŀǊƤȅƭŀ ŀȅƴƤ ǒŜƪƛƭŘŜ ƻƭǳǒǘǳǊǳƭǳǊΣ ŀƴŎŀƪ ŘŀƘŀ ōƛǊœƻƪ ŀƭƎƻǊƛǘƳŀ ǎŜǾƛȅŜǎƛ ǾŀǊŘƤǊΦ ¸ŀǇŀȅ 

ǎƛƴƛǊ ŀƐƤΣ ŀƭƎƻǊƛǘƳŀƴƤƴ ǘǸƳ ŀƐƭŀǊƤƴƤƴ ōƛǊ ŀǊŀȅŀ ƎŜǘƛǊƛƭƳŜǎƛƴƛ ƛŦŀŘŜ ŜŘŜǊΦ 4ƻƪ ŘŀƘŀ ōŀǎƛǘ ōƛǊ 

ƛŦŀŘŜȅƭŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƪŀǾǊŀƳƤ ƻƭŀƴ ōŜȅƛƴŘŜƪƛ ǘǸƳ ǎƛƴƛǊ ŀƐƭŀǊƤƴƤ ōƛǊōƛǊƛƴŜ ōŀƐƭŀȅŀǊŀƪ ƛƴǎŀƴ 

ōŜȅƴƛƴƛ ǘŀƪƭƛǘ ŜŘŜǊΦ IŜǊ ǘǸǊƭǸ ƪŀǊƳŀǒƤƪ ǇǊƻōƭŜƳƛƴ ǸǎǘŜǎƛƴŘŜƴ ƎŜƭƳŜƪ ƛœƛƴ ŀƭƎƻǊƛǘƳŀƭŀǊ ǾŜ ōƛǊ 

ǘŜƪƴƛƪ ƪǳƭƭŀƴƤǊΦ 

 

aŀƪƛƴŜ mƐǊŜƴƛƳƛΥ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛΣ ōƛǊ ǎƛǎǘŜƳƛƴ ƻ ǎŜǾƛȅŜȅŜ ǇǊƻƎǊŀƳƭŀƴƳŀƪ ȊƻǊǳƴŘŀ 

kalmadan denŜȅƛƳƭŜǊƛƴŘŜƴ ǀƐǊŜƴƳŜǎƛƴƛ ǾŜ ōǸȅǸƳŜǎƛƴƛ ǎŀƐƭŀȅŀƴ ōƛǊ ¸ŀǇŀȅ ½Ŝƪŀ ό!Lύ ŀƭǘ 

ƪǸƳŜǎƛŘƛǊΦ ±ŜǊƛƭŜǊΣ ǀƐǊŜƴƳŜƪ ǾŜ ŘƻƐǊǳ ǎƻƴǳœƭŀǊ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ 

ǘŀǊŀŦƤƴŘŀƴ ƪǳƭƭŀƴƤƭƤǊΦ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ŘŀƘŀ ŦŀȊƭŀ ǾŜǊƛ ŜƭŘŜ ŜŘŜǊŜƪ ǀƐǊŜƴƳŜ ǾŜ 

performanslŀǊƤƴƤ ƛȅƛƭŜǒǘƛǊƳŜ ȅŜǘŜƴŜƐƛƴŜ ǎŀƘƛǇǘƛǊΦ aŀƪƛƴŜ ǀƐǊŜƴƛƳƛ ǒǳ ŀƴŘŀ ŘƛƐŜǊ 

ǳȅƎǳƭŀƳŀƭŀǊƤƴ ȅŀƴƤ ǎƤǊŀ ǎǸǊǸŎǸǎǸȊ ŀǊŀōŀƭŀǊŘŀΣ ǎƛōŜǊ ŘƻƭŀƴŘƤǊƤŎƤƭƤƪ ǘŜǎǇƛǘƛƴŘŜΣ ȅǸȊ ǘŀƴƤƳŀŘŀ ǾŜ 

CŀŎŜōƻƻƪ ŀǊƪŀŘŀǒ ǀƴŜǊƛǎƛƴŘŜ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 



 
 

 

The following table illustrates the difference between them: 

5ŜǊƛƴ mƐǊŜƴƳŜΥ 

¶ 5ŜǊƛƴ mƐǊŜƴƳŜΣ aŀƪƛƴŜ mƐǊŜƴƛƳƛƴƛƴ ōƛǊ ŀƭǘ ǎƤƴƤŦƤŘƤǊΦ 

¶ 5ŜǊƛƴ mƐǊŜƴƳŜΣ ǾŜǊƛƭŜǊƛ ǘŜƳǎƛƭ ŜǘƳŜƪ ƛœƛƴ œƻƪ ŦŀǊƪƭƤ ōƛǊ ǾŜǊƛ ǘŜƳǎƛƭƛ ό¸{!ύ ƻƭŀƴ ǎƛƴƛǊ 

ŀƐƭŀǊƤƴƤ ƪǳƭƭŀƴƤǊΦ 

¶ .ǳƴŘŀ œƤƪǘƤΣ ǎŀȅƤǎŀƭ ŘŜƐŜǊƭŜǊŘŜƴ ƳŜǘƛƴ ǾŜȅŀ ǎŜǎ Ǝƛōƛ ǎŜǊōŜǎǘ ōƛœƛƳƭƛ ǀƐŜƭŜǊŜ ƪŀŘŀǊ 

ŘŜƐƛǒƛǊΦ 

¶ ±ŜǊƛƭŜǊƛ ƛǒƭŜƳŜ ƪŀǘƳŀƴƭŀǊƤƴŘŀƴ ƎŜœƛǊŜǊŜƪ ǾŜǊƛ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ǾŜ ƛƭƛǒƪƛƭŜǊƛƴƛ 

ŘŜƐŜǊƭŜƴŘƛǊƳŜƪ ƛœƛƴ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƪǳƭƭŀƴƤǊΦ 

¶ DŜƴŜƭƭƛƪƭŜ ƳƛƭȅƻƴƭŀǊŎŀ ǾŜǊƛ ƴƻƪǘŀǎƤȅƭŀ ƛƭƎƛƭŜƴƛǊΦ 

¶ aŀƪƛƴŜ mƐǊŜƴƛƳƛΣ 5ŜǊƛƴ mƐǊŜƴƳŜȅŜ ŘǀƴǸǒƳǸǒǘǸǊΦ 9ǎŀǎŜƴΣ ƳŀƪƛƴŜ ǀƐǊŜƴƛƳƛƴƛƴ 

ŘŜǊƛƴƭƛƐƛƴƛ ƛŦŀŘŜ ŜŘŜǊΦ 

 

aŀƪƛƴŜ ǀƐǊŜƴƳŜΥ 

¶ aŀƪƛƴŜ mƐǊŜƴƛƳƛΣ 5ŜǊƛƴ mƐǊŜƴƳŜƴƛƴ ōƛǊ ǎǸǇŜǊ ǎƤƴƤŦƤŘƤǊΦ 

¶ aŀƪƛƴŜ mƐǊŜƴƛƳƛΣ ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒ ǾŜǊƛƭŜǊƛ ƪǳƭƭŀƴŘƤƐƤƴŘŀƴΣ ǾŜǊƛƭŜǊƛ 5ŜǊƛƴ mƐǊŜƴƳŜϥŘŜƴ 

ŦŀǊƪƭƤ ōƛǊ ǒŜƪƛƭŘŜ ǘŜƳǎƛƭ ŜŘŜǊΦ 

¶ .ǳƴŘŀΣ œƤƪǘƤ ǎŀȅƤǎŀƭ ŘŜƐŜǊƭŜǊŘŜƴ ƻƭǳǒǳǊ 

¶ DƛǊŘƛƭŜǊƛ ƳƻŘŜƭ ƛǒƭŜǾƭŜǊƛƴŜ ŘǀƴǸǒǘǸǊƳŜƪ ǾŜ ƎŜƭŜŎŜƪǘŜƪƛ ŜȅƭŜƳƭŜǊƛ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ 

œŜǒƛǘƭƛ ƻǘƻƳŀǘƛƪ ǘŜƪƴƛƪƭŜǊ ƪǳƭƭŀƴƤǊΦ 

¶ DŜƴŜƭƭƛƪƭŜ ōƛƴƭŜǊŎŜ ǾŜǊƛ ƴƻƪǘŀǎƤȅƭŀ ƛƭƎƛƭŜƴƛǊΦ 

¶ ¸ŀǇŀȅ ½ŜƪŀΣ aŀƪƛƴŜ mƐǊŜƴƛƳƛϥƴŜ ŘǀƴǸǒǘǸΦ 

 

 

 

 

 

 



 Explain the different types of activation functions. 

осΦ CŀǊƪƭƤ ŀƪǘƛǾŀǎȅƻƴ Ŧƻƴƪǎƛȅƻƴ ǘƛǇƭŜǊƛƴƛ ŀœƤƪƭŀȅƤƴΦ 

!ǒŀƐƤŘŀΣ ŦŀǊƪƭƤ ŜǘƪƛƴƭŜǒǘƛǊƳŜ ƛǒƭŜǾƛ ǘǸǊƭŜǊƛ ǾŜǊƛƭƳƛǒǘƛǊΥ 

 

 
 

{ƛƎƳƻƛŘ ƛǒƭŜǾƛΥ {ƛƎƳƻƛŘ ƛǒƭŜǾƛΣ œƻƐǳƴƭǳƪƭŀ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ǎƛƴƛǊ ŀƐƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ ōir YSA'da 

ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ōƛǊ ŜǘƪƛƴƭŜǒǘƛǊƳŜ ƛǒƭŜǾƛŘƛǊΦ IŜǊ ȅŜǊŘŜ ǇƻȊƛǘƛŦ ǘǸǊŜǾƭŜǊƛ ƻƭŀƴ ǾŜ ƎŜǊœŜƪ ƎƛǊŘƛ 

ŘŜƐŜǊƭŜǊƛ ƛœƛƴ ǘŀƴƤƳƭŀƴƳƤǒ ōŜƭƛǊƭƛ ōƛǊ ŘǸȊƎǸƴƭǸƪ ŘŜǊŜŎŜǎƛƴŜ ǎŀƘƛǇ ǘǸǊŜǾƭŜƴŜōƛƭƛǊ ōƛǊ ƎŜǊœŜƪ 

ŦƻƴƪǎƛȅƻƴŘǳǊΦ {ƛƎƳƻƛŘ ƛǒƭŜǾƛΣ ŘŜǊƛƴ ǀƐǊŜƴƳŜ ƳƻŘŜƭƭŜǊƛƴƛƴ œƤƪǘƤ ƪŀǘƳŀƴƤƴŘŀ ōǳƭǳƴǳǊ ǾŜ 

ƻƭŀǎƤƭƤƐŀ ŘŀȅŀƭƤ œƤƪǘƤƭŀǊƤ ǘŀƘƳƛƴ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ  

 

IƛǇŜǊōƻƭƛƪ ¢ŀƴƧŀƴǘ TǒƭŜǾƛ ό¢ŀƴƘύΥ ¢ŀƴƘ ƛǒƭŜǾƛΣ -м ƛƭŀ м ŀǊŀƭƤƐƤƴŀ ǎŀƘƛǇ ŘŀƘŀ ȅǳƳǳǒŀƪ ǾŜ ǎƤŦƤǊ 

ƳŜǊƪŜȊƭƛ ōƛǊ ƛǒƭŜǾŘƛǊΦ 4ƻƪ ƪŀǘƳŀƴƭƤ ǎƛƴƛǊ ŀƐƭŀǊƤ ƛœƛƴ ŘŀƘŀ ȅǸƪǎŜƪ ŜƐƛǘƛƳ ǇŜǊŦƻǊƳŀƴǎƤ 

ǎŀƐƭŀŘƤƐƤƴŘŀƴΣ ǘŀƴƘ ƛǒƭŜǾƛ ǎƛƎƳƻƛŘ ƛǒƭŜǾƛƴŘŜƴ œƻƪ ŘŀƘŀ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƤǊΦ ¢ŀƴƘ 

Ŧƻƴƪǎƛȅƻƴǳƴǳƴ ōƛǊƛƴŎƛƭ ŀǾŀƴǘŀƧƤΣ ƎŜǊƛ ȅŀȅƤƭƤƳŀ ȅŀǊŘƤƳŎƤ ƻƭŀƴ ǎƤŦƤǊ ƳŜǊƪŜȊƭƛ ōƛǊ œƤƪǘƤ ǾŜǊƳŜǎƛŘƛǊΦ 

 

{ƻŦǘƳŀȄ ƛǒƭŜǾƛΥ ǎƻŦǘƳŀȄ ƛǒƭŜǾƛΣ ōƛǊ ƎŜǊœŜƪ ǎŀȅƤ ǾŜƪǘǀǊǸƴŘŜƴ ƻƭŀǎƤƭƤƪ ŘŀƐƤƭƤƳƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ 

ǎƛƴƛǊ ŀƐƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ ōŀǒƪŀ ōƛǊ ŜǘƪƛƴƭŜǒǘƛǊƳŜ ƛǒƭŜǾƛ ǘǸǊǸŘǸǊΦ .ǳ ƛǒƭŜǾΣ ƻƭŀǎƤƭƤƪƭŀǊƤƴ ǘƻǇƭŀƳƤ 

мϥŜ Ŝǒƛǘ ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ л ƛƭŜ м ŀǊŀǎƤƴŘŀ ōƛǊ ǎŀȅƤ ŘǀƴŘǸǊǸǊΦ  .ǳ ƛǒƭŜǾ Ŝƴ ȅŀȅƎƤƴ ƻƭŀǊŀƪ œƻƪ ǎƤƴƤŦƭƤ 

ƳƻŘŜƭƭŜǊŘŜ ƪǳƭƭŀƴƤƭƤǊ ǾŜ ƘŜŘŜŦ ǎƤƴƤŦ Ŝƴ ȅǸƪǎŜƪ ƻƭŀǎƤƭƤƐŀ ǎŀƘƛǇ ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ ƘŜǊ ǎƤƴƤŦ ƛœƛƴ 

ƻƭŀǎƤƭƤƪƭŀǊƤ ŘǀƴŘǸǊǸǊΦ 5[ ƳƛƳŀǊƛǎƛƴƛƴ ƘŜƳŜƴ ƘŜƳŜƴ ǘǸƳ œƤƪǘƤ ƪŀǘƳŀƴƭŀǊƤƴŘŀ ōǳƭǳƴŀōƛƭƛǊΦ 

 

{ƻŦǘǎƛƎƴ ƛǒƭŜǾƛΥ .ǳΣ Ŝƴ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ǊŜƎǊŜǎȅƻƴ ƘŜǎŀǇƭŀƳŀ ǎƻǊǳƴƭŀǊƤ ǾŜ ŘŜǊƛƴ ǀƐǊŜƴƳŜȅŜ 

ŘŀȅŀƭƤ ƳŜǘƛƴ ƻƪǳƳŀ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭƤǊΦ  

 

5ǸȊŜƭǘƛƭƳƛǒ 5ƻƐǊǳǎŀƭ .ƛǊƛƳ TǒƭŜǾƛΥ 5ƻƐǊǳƭǘǳƭƳǳǒ ŘƻƐǊǳǎŀƭ ōƛǊƛƳ όwŜ[¦ύ ƛǒƭŜǾƛΣ ǸǎǘǸƴ 

ǇŜǊŦƻǊƳŀƴǎ ǾŜ ƻƭŀƐŀƴǸǎǘǸ ǎƻƴǳœƭŀǊ ǾŜǊƳŜȅƛ Ǿŀŀǘ ŜŘŜƴ ƘƤȊƭƤ ǀƐǊŜƴŜƴ ōƛǊ ȅŀǇŀȅ ȊŜƪŀŘƤǊ ό!LύΦ 

5ŜǊƛƴ ǀƐǊŜƴƳŜŘŜΣ wŜ[¦ ƛǒƭŜǾƛΣ ǇŜǊŦƻǊƳŀƴǎ ǾŜ ƎŜƴŜƭƭŜƳŜ ŀœƤǎƤƴŘŀƴ ǎƛƎƳƻƛŘ ǾŜ ǘŀƴƘ ƛǒƭŜǾƭŜǊƛ 

Ǝƛōƛ ŘƛƐŜǊ !CϥƭŜǊŘŜƴ ŘŀƘŀ ƛȅƛ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊƛǊΦ TǒƭŜǾΣ ŘƻƐǊǳǎŀƭ ƳƻŘŜƭƭŜǊƛƴ ǀȊŜƭƭƛƪƭŜǊƛƴƛ 



ƪƻǊǳȅŀƴ ǾŜ ƎǊŀŘȅŀƴ ƛƴƛǒ ȅŀƪƭŀǒƤƳƭŀǊƤƴƤ ƻǇǘƛƳƛȊŜ ŜǘƳŜȅƛ ƪƻƭŀȅƭŀǒǘƤǊŀƴ ƪŀōŀŎŀ ŘƻƐǊǳǎŀƭ ōƛǊ 

ƛǒƭŜǾŘƛǊΦ IŜǊ ƎƛǊƛǒ ǀƐŜǎƛƴŘŜΣ wŜ[¦ ƛǒƭŜǾƛΣ ǎƤŦƤǊŘŀƴ ƪǸœǸƪ ǘǸƳ ŘŜƐŜǊƭŜǊƛ ǎƤŦƤǊŀ ŀȅŀǊƭŀȅŀǊŀƪ ōƛǊ Ŝǒƛƪ 

ƛǒƭŜƳƛ ƎŜǊœŜƪƭŜǒǘƛǊƛǊΦ  

 

«ǎǘŜƭ 5ƻƐǊǳǎŀƭ .ƛǊƛƳ TǒƭŜǾƛΥ «ǎǘŜƭ ŘƻƐǊǳǎŀƭ ōƛǊƛƳƭŜǊ ό9[¦ϥƭŀǊύ ƛǒƭŜǾƛΣ ǎƛƴƛǊ ŀƐƤ ŜƐƛǘƛƳƛƴƛ 

ƘƤȊƭŀƴŘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀōƛƭŜƴ ōƛǊ !C ǘǸǊǸŘǸǊ όǘƤǇƪƤ wŜ[¦ ƛǒƭŜǾƛ ƎƛōƛύΦ ELU fonksiyonunun en 

ōǸȅǸƪ ŀǾŀƴǘŀƧƤΣ ǇƻȊƛǘƛŦ ŘŜƐŜǊƭŜǊ ƛœƛƴ ǀȊŘŜǒƭƛƪ ƪǳƭƭŀƴŀǊŀƪ ǾŜ ƳƻŘŜƭƛƴ ǀƐǊŜƴƳŜ ǀȊŜƭƭƛƪƭŜǊƛƴƛ 

ŀǊǘƤǊŀǊŀƪ ƪŀȅōƻƭŀƴ ƎǊŀŘȅŀƴ ǇǊƻōƭŜƳƛƴƛ œǀȊŜōƛƭƳŜǎƛŘƛǊΦ 

 

 

Convolutional Neural Networks (CNNs): 
YƻƴǾƻƭǸǎȅƻƴŜƭ {ƛƴƛǊ !ƐƭŀǊƤ œƻƐǳƴƭǳƪƭŀ ōƛƭƎƛǎŀȅŀǊ ƎǀǊǎŜƭƭŜǊŘŜ ƪǳƭƭŀƴƤƭƤǊΦ a[tϥƭŜǊŘŜƪƛ ǘŀƳ 

ōŀƐƭŀƴǘƤƭƤ ƪŀǘƳŀƴƭŀǊƤƴ ŀƪǎƛƴŜΣ ōƛǊ ǾŜȅŀ ŘŀƘŀ ŦŀȊƭŀ ŜǾǊƛǒƛƳ ƪŀǘƳŀƴƤΣ /bb ƳƻŘŜƭƭŜǊƛƴŘŜ ŜǾǊƛǒƛƳ 

ƛǒƭŜƳƭŜǊƛ ƎŜǊœŜƪƭŜǒǘƛǊŜǊŜƪ ƎƛǊŘƛŘŜƴ ōŀǎƛǘ ǀȊŜƭƭƛƪƭŜǊ œƤƪŀǊƤǊΦ IŜǊ ƪŀǘƳŀƴΣ ǀƴŎŜƪƛ ƪŀǘƳŀƴƤƴ 

œƤƪǘƤƭŀǊƤƴƤƴ ǳȊŀƳǎŀƭ ƻƭŀǊŀƪ ȅŀƪƤƴ ŀƭǘ ƪǸƳŜƭŜǊƛƴƛƴ œŜǒƛǘƭƛ ƪƻƻǊŘƛƴŀǘƭŀǊƤƴŘŀƪƛ ŀƐƤǊƭƤƪƭƤ ǘƻǇƭŀƳƭŀǊƤƴ 

ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ƛǒƭŜǾƭŜǊƛƴŘŜƴ ƻƭǳǒǳǊ ǾŜ ŀƐƤǊƭƤƪƭŀǊƤƴ ȅŜƴƛŘŜƴ ƪǳƭƭŀƴƤƭƳŀǎƤƴŀ ƛȊƛƴ ǾŜǊƛǊΦ 

 

!L ǎƛǎǘŜƳƛΣ ƎŜǊœŜƪ ŘǸƴȅŀŘŀƴ ōƛǊ ŘƛȊƛ ƎǀǊǸƴǘǸ ǾŜȅŀ ǾƛŘŜƻ ǾŜǊƛƭŘƛƐƛƴŘŜ ǊŜǎƛƳ ǎƤƴƤŦƭŀƴŘƤǊƳŀΣ ȅǸȊ 

ǘŀƴƤƳƭama ve görüntü anlamsal bölümleme gibi belirli bir görevi yerine getirmek için bu 

ƎƛǊŘƛƭŜǊƛƴ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ œƤƪŀǊƳŀȅƤ ǀƐǊŜƴƛǊΦ 

 

 

 
 

/ƻƴǾbŜǘǎ ƻƭŀǊŀƪ Řŀ ōƛƭƛƴŜƴ /bbϥƭŜǊΣ œƻƪƭǳ ƪŀǘƳŀƴƭŀǊŘŀƴ ƻƭǳǒǳǊ ǾŜ Ŝǎŀǎ ƻƭŀǊŀƪ ƎǀǊǸƴǘǸ 

ƛǒƭŜƳŜ ǾŜ ƴŜǎƴŜ ŀƭƎƤƭŀƳŀ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ ¸ŀƴƴ [Ŝ/ǳƴΣ ƛƭƪ /bbϥƛ мфууϥŘŜ [ŜbŜǘ ƻƭŀǊŀƪ 

ŀŘƭŀƴŘƤǊƤƭŘƤƐƤƴŘŀ ƎŜƭƛǒǘƛǊŘƛΦ tƻǎǘŀ ƪƻŘƭŀǊƤ ǾŜ ǊŀƪŀƳƭŀǊ Ǝƛōƛ ƪŀǊŀƪǘŜǊƭŜǊƛ ǘŀƴƤƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŘƤΦ 

/bbϥƭŜǊΣ ǳȅŘǳ ƎǀǊǸƴǘǸƭŜǊƛƴƛ ǘŀƴƤƳƭŀƳŀƪΣ ǘƤōōƛ ƎǀǊǸƴǘǸƭŜǊƛ ƛǒƭŜƳŜƪΣ ȊŀƳŀƴ ǎŜǊƛƭŜǊƛƴƛ ǘŀƘƳƛƴ 

etmek ǾŜ ŀƴƻǊƳŀƭƭƛƪƭŜǊƛ ǘŜǎǇƛǘ ŜǘƳŜƪ ƛœƛƴ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 

/bbϥƭŜǊ bŀǎƤƭ 4ŀƭƤǒƤǊΚ 

 

/bbϥƭŜǊΣ ǾŜǊƛƭŜǊŘŜƴ ǀȊŜƭƭƛƪƭŜǊƛ ƛǒƭŜȅŜƴ ǾŜ œƤƪŀǊŀƴ ōƛǊŘŜƴ œƻƪ ƪŀǘƳŀƴŀ ǎŀƘƛǇǘƛǊΥ 

9ǾǊƛǒƛƳ YŀǘƳŀƴƤ: /bbΣ ŜǾǊƛǒƛƳ ƛǒƭŜƳƛƴƛ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪ ƛœƛƴ ōƛǊƪŀœ ŦƛƭǘǊŜȅŜ ǎŀƘƛǇ ōƛǊ ŜǾǊƛǒƛƳ 

ƪŀǘƳŀƴƤƴŀ ǎŀƘƛǇǘƛǊΦ 



Rektifiye Lineer Birim (ReLU): /bbϥƭŜǊΣ ǀƐŜƭŜǊ ǸȊŜǊƛƴŘŜ ƛǒƭŜƳƭŜǊƛ ƎŜǊœŜƪƭŜǒǘƛǊƳŜƪ ƛœƛƴ ōƛǊ 

wŜ[¦ ƪŀǘƳŀƴƤƴŀ ǎŀƘƛǇǘƛǊΦ 4ƤƪǘƤΣ ŘǸȊŜƭǘƛƭƳƛǒ ōƛǊ ǀȊŜƭƭƛƪ ƘŀǊƛǘŀǎƤŘƤǊΦ 

IŀǾǳȊƭŀƳŀ YŀǘƳŀƴƤ: 5ǸȊŜƭǘƛƭƳƛǒ ǀȊŜƭƭƛƪ ƘŀǊƛǘŀǎƤ ŘŀƘŀ ǎƻƴǊŀ ōƛǊ ƘŀǾǳȊ ƪŀǘƳŀƴƤƴŀ ōŜǎƭŜƴƛǊΦ 

IŀǾǳȊƭŀƳŀΣ ǀȊŜƭƭƛƪ ƘŀǊƛǘŀǎƤƴƤƴ ōƻȅǳǘƭŀǊƤƴƤ ŀȊŀƭǘŀƴ ōƛǊ ŀƭǘ ǀǊƴŜƪƭŜƳŜ ƛǒƭŜƳƛŘƛǊΦ Havuzlama 

ƪŀǘƳŀƴƤ ŘŀƘŀ ǎƻƴǊŀ ƘŀǾǳȊƭŀƴƳƤǒ ǀȊŜƭƭƛƪ ƘŀǊƛǘŀǎƤƴŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ ƛƪƛ ōƻȅǳǘƭǳ ŘƛȊƛƭŜǊƛ 

ŘǸȊƭŜǒǘƛǊŜǊŜƪ ǘŜƪΣ ǳȊǳƴΣ ǎǸǊŜƪƭƛΣ ŘƻƐǊǳǎŀƭ ōƛǊ ǾŜƪǘǀǊŜ ŘǀƴǸǒǘǸǊǸǊΦ 

¢ŀƳ .ŀƐƭŀƴǘƤƭƤ YŀǘƳŀƴ: IŀǾǳȊƭŀƳŀ ƪŀǘƳŀƴƤƴŘŀƴ ƎŜƭŜƴ ŘǸȊƭŜǒǘƛǊƛƭƳƛǒ ƳŀǘǊƛǎΣ ƎǀǊǸƴǘǸƭŜǊƛ 

ǎƤƴƤŦƭŀƴŘƤǊŀƴ ǾŜ ǘŀƴƤƳƭŀȅŀƴ ōƛǊ ƎƛǊŘƛ ƻƭŀǊŀƪ ōŜǎƭŜƴŘƛƐƛƴŘŜΣ ǘŀƳ ōŀƐƭŀƴǘƤƭƤ ōƛǊ ƪŀǘƳŀƴ ƻƭǳǒǳǊΦ 

 

 

 

!ǒŀƐƤŘŀ /bb ŀǊŀŎƤƭƤƐƤȅƭŀ ƛǒƭŜƴŜƴ ōƛǊ ƎǀǊǸƴǘǸ ǀǊƴŜƐƛ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ 

 

 
 

 

In a Convolutional Neural Network (CNN), how can you fix the constant validation 

accuracy? 

.ƛǊ 9ǾǊƛǒƛƳƭƛ {ƛƴƛǊ !ƐƤƴŘŀ ό/bbύΣ ǎŀōƛǘ ŘƻƐǊǳƭŀƳŀ ŘƻƐǊǳƭǳƐǳƴǳ ƴŀǎƤƭ ŘǸȊŜƭǘŜōƛƭƛǊǎƛƴƛȊΚ 

 

IŜǊƘŀƴƎƛ ōƛǊ ǎƛƴƛǊ ŀƐƤƴƤ ŜƐƛǘƛǊƪŜƴΣ ǎǸǊŜƪƭƛ ŘƻƐǊǳƭŀƳŀ ŘƻƐǊǳƭǳƐǳ ȅŀȅƎƤƴ ōƛǊ ǎƻǊǳƴŘǳǊΣ œǸƴƪǸ ŀƐ 

ȅŀƭƴƤȊŎŀ ǀǊƴŜƐƛ ƘŀǘƤǊƭŀȅŀǊŀƪ ŀǒƤǊƤ ǳȅǳƳ ǎƻǊǳƴǳƴŀ ƴŜŘŜƴ ƻƭǳǊΦ .ƛǊ ƳƻŘŜƭŜ ŀǒƤǊƤ ǳȅŘǳǊƳŀΣ ǎƛƴƛǊ 

ŀƐƤ ƳƻŘŜƭƛƴƛƴ ŜƐƛǘƛƳ ǀǊƴŜƐƛƴŘŜ ǘŀƪŘƛǊŜ ǒŀȅŀƴ ōƛǊ ǇŜǊŦƻǊƳŀƴǎ ƎǀǎǘŜǊŘƛƐƛƴƛΣ ŀƴŎŀƪ ƳƻŘŜƭƛƴ 

ǇŜǊŦƻǊƳŀƴǎƤƴƤƴ ŘƻƐǊǳƭŀƳŀ ǎŜǘƛƴŘŜ ōƻȊǳƭŘǳƐǳƴǳ ƎǀǎǘŜǊƛǊΦ /bbϥƴƛƴ ǎǸǊŜƪƭƛ ŘƻƐǊǳƭŀƳŀ 

ŘƻƐǊǳƭǳƐǳƴǳ ƛȅƛƭŜǒǘƛǊƳŜƴƛƴ ōŀȊƤ ȅƻƭƭŀǊƤ ŀǒŀƐƤŘŀ ǾŜǊƛƭƳƛǒǘƛǊΥ 

ω ±ŜǊƛ ǎŜǘƛƴƛ Ǹœ ōǀƭǸƳŜ ŀȅƤǊƳŀƪ ƘŜǊ ȊŀƳŀƴ ƛȅƛ ōƛǊ ŦƛƪƛǊŘƛǊΥ ŜƐƛǘƛƳΣ ŘƻƐǊǳƭŀƳŀ ǾŜ ǘŜǎǘ ŜǘƳŜΦ 

ω {ƤƴƤǊƭƤ ǾŜǊƛƭŜǊƭŜ œŀƭƤǒƤǊƪŜƴΣ ōǳ ȊƻǊƭǳƪΣ ǎƛƴƛǊ ŀƐƤƴƤƴ ǇŀǊŀƳŜǘǊŜƭŜǊƛȅƭŜ ŘŜƴŜȅƭŜǊ ȅŀǇƤƭŀǊŀƪ 

ŀǒƤƭŀōƛƭƛǊΦ 

ω 9ƐƛǘƛƳ ǾŜǊƛ ǎŜǘƛƴƛƴ ōƻȅǳǘǳƴǳ ŀǊǘƤǊŀǊŀƪΦ 

ω ¢ƻǇƭǳ ƴƻǊƳŀƭƭŜǒǘƛǊƳŜ ƪǳƭƭŀƴŀǊŀƪΦ 

ω 5ǸȊŜƴƭƛƭŜǒǘƛǊƳŜ ǳȅƎǳƭŀȅŀǊŀƪ 

ω !ƐƤƴ ƪŀǊƳŀǒƤƪƭƤƐƤƴƤ ŀȊŀƭǘŀǊŀƪ 

 

 



Long Short Term Memory Networks (LSTMs): 
LSTMs are a type of Recurrent Neural Network (RNN) that can learn and memorize long-

term dependencies. Recalling past information for long periods is the default behavior.  

 

LSTMs retain information over time. They are useful in time-series prediction because they 

remember previous inputs. LSTMs have a chain-like structure where four interacting layers 

communicate in a unique way. Besides time-series predictions, LSTMs are typically used for 

speech recognition, music composition, and pharmaceutical development. 

 

How Do LSTMs Work? 

¶ First, they forget irrelevant parts of the previous state  

¶ Next, they selectively update the cell-state values 

¶ Finally, the output of certain parts of the cell state 

 

Below is a diagram of how LSTMs operate: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recurrent Neural Networks (RNNs): 
 

Recurrent Neural Network (RNN): 

¢ŜƪǊŀǊƭŀȅŀƴ {ƛƴƛǊ !ƐƭŀǊƤΥ 

 

{ƤǊŀƭƤ ƎƛǊƛǒ ǾŜǊƛǎƛ ȊŀƳŀƴ ǎŜǊƛǎƛ ǇǊƻōƭŜƳƛƴƛ œǀȊƳŜƪ ƛœƛƴ ¢ŜƪǊŀǊƭŀȅŀƴ {ƛƴƛǊ !ƐƭŀǊƤ ƻƭǳǒǘǳǊǳƭŘǳΦ wbbϥƴƛƴ 

ƎƛǊƛǒƛΣ ƳŜǾŎǳǘ ƎƛǊƛǒ ǾŜ ǀƴŎŜƪƛ ǀǊƴŜƪƭŜǊŘŜƴ ƻƭǳǒǳǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ ŘǸƐǸƳ ōŀƐƭŀƴǘƤƭŀǊƤ ȅǀƴƭŜƴŘƛǊƛƭƳƛǒ ōƛǊ 

ƎǊŀŦƛƪ ƻƭǳǒǘǳǊǳǊΦ !ȅǊƤŎŀΣ ōƛǊ wbbϥŘŜƪƛ ƘŜǊ ƴǀǊƻƴǳƴΣ ǀƴŎŜƪƛ ǀǊƴŜƪƭŜǊƛƴ ƘŜǎŀǇƭŀƳŀƭŀǊƤƴŘŀƴ ŜƭŘŜ ŜŘƛƭŜƴ 

ōƛƭƎƛƭŜǊƛ ŘŜǇƻƭŀȅŀƴ ōƛǊ ŘŀƘƛƭƛ ōŜƭƭŜƐƛ ǾŀǊŘƤǊΦ wbb ƳƻŘŜƭƭŜǊƛΣ ŘŜƐƛǒƪŜƴ ƎƛǊƛǒ ǳȊǳƴƭǳƐǳƴŀ ǎŀƘƛǇ ǾŜǊƛƭŜǊƛ 

ƛǒƭŜƳŜŘŜƪƛ ǸǎǘǸƴƭǸƪƭŜǊƛƴŘŜƴ ŘƻƭŀȅƤΣ ŘƻƐŀƭ Řƛƭ ƛǒƭŜƳŜŘŜ όb[tύ ȅŀȅƎƤƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƤǊΦ .ǳ ŘǳǊǳƳŘŀ 

!LϥƴƤƴ ŀƳŀŎƤΣ ŘƻƐŀƭ Řƛƭ ƳƻŘŜƭƭŜƳŜΣ ƪŜƭƛƳŜ ȅŜǊƭŜǒǘƛǊƳŜ ǾŜ ƳŀƪƛƴŜ œŜǾƛǊƛǎƛ Ǝƛōƛ ƛƴǎŀƴ ǘŀǊŀŦƤƴŘŀƴ 

ƪƻƴǳǒǳƭŀƴ ŘƻƐŀƭ ŘƛƭƭŜǊƛ ŀƴƭŀȅŀōƛƭŜƴ ōƛǊ ǎƛǎǘŜƳ ƻƭǳǒǘǳǊƳŀƪǘƤǊΦ 

 

.ƛǊ wbbϥŘŜƪƛ ƘŜǊ ŀǊŘƤǒƤƪ ƪŀǘƳŀƴΣ ŀƐƤǊƭƤƪƭƤ œƤƪǘƤ ǘƻǇƭŀƳƭŀǊƤƴƤƴ ǾŜ ǀƴŎŜƪƛ ŘǳǊǳƳǳƴ ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ 

ŦƻƴƪǎƛȅƻƴƭŀǊƤƴŘŀƴ ƻƭǳǒǳǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ wbbϥƴƛƴ ǘŜƳŜƭ ōƛǊƛƳƛ ϦƘǸŎǊŜϦ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊ ǾŜ ƘŜǊ ƘǸŎǊŜ 

ƪŀǘƳŀƴƭŀǊŘŀƴ ǾŜ ǘŜƪǊŀǊƭŀȅŀƴ ǎƛƴƛǊ ŀƐƤ ƳƻŘŜƭƭŜǊƛƴƛƴ ǎƤǊŀƭƤ ƻƭŀǊŀƪ ƛǒƭŜƴƳŜǎƛƴŜ ƛȊƛƴ ǾŜǊŜƴ ōƛǊ ŘƛȊƛ 

hücrŜŘŜƴ ƻƭǳǒǳǊΦ 

 

 
 

Modular Neural Network: 

.ǳ ŀƐΣ ǘŜƪ ōƛǊ ŀƐ ƻƭƳŀƪǘŀƴ ȊƛȅŀŘŜ œƻƪ ǎŀȅƤŘŀ ƪǸœǸƪ ǎƛƴƛǊ ŀƐƭŀǊƤƴŘŀƴ ƻƭǳǒǳǊΦ !ƭǘ ŀƐƭŀǊΣ ƻǊǘŀƪ ōƛǊ ƘŜŘŜŦŜ 

ǳƭŀǒƳŀƪ ƛœƛƴ ōŀƐƤƳǎƤȊ ƻƭŀǊŀƪ œŀƭƤǒŀƴ ŘŀƘŀ ōǸȅǸƪ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ōƛǊƭŜǒƛǊΦ .ǳ ŀƐƭŀǊΣ ōǸȅǸƪ-

küçük ōƛǊ ǎƻǊǳƴǳ ŘŀƘŀ ƪǸœǸƪ ǇŀǊœŀƭŀǊŀ ōǀƭƳŜƪ ǾŜ ǎƻƴǊŀ ƻƴǳ œǀȊƳŜƪ ƛœƛƴ ǎƻƴ ŘŜǊŜŎŜ ƪǳƭƭŀƴƤǒƭƤŘƤǊΦ 

 



 
 

Sequence to Sequence Model: 

{ƤǊŀŘŀƴ {ƤǊŀȅŀ aƻŘŜƭΥ 

4ƻƐǳ ŘǳǊǳƳŘŀΣ ōǳ ŀƐ ƛƪƛ wbb ŀƐƤƴŘŀƴ ƻƭǳǒǳǊΦ !ƐΣ ƪƻŘƭŀƳŀ ǾŜ ƪƻŘ œǀȊƳŜȅŜ ŘŀȅŀƭƤŘƤǊΤ ōǳΣ ƎƛǊŘƛȅƛ 

ƛǒƭŜȅŜƴ ōƛǊ ƪƻŘƭŀȅƤŎƤȅŀ ǾŜ œƤƪǘƤȅƤ ƛǒƭŜȅŜƴ ōƛǊ ƪƻŘ œǀȊǸŎǸȅŜ ǎŀƘƛǇ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ .ǳ ŀƐ ǘǸǊǸΣ 

ƎƛǊŜƴ ƳŜǘƴƛƴ ǳȊǳƴƭǳƐǳΣ œƤƪŀƴ ƳŜǘƴƛƴ ǳȊǳƴƭǳƐǳƴŘŀƴ ŦŀǊƪƭƤ ƻƭŘǳƐǳƴŘŀΣ ƎŜƴŜƭƭƛƪƭŜ ƳŜǘƛƴ ƛǒƭŜƳŜ ƛœƛƴ 

ƪǳƭƭŀƴƤƭƤǊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Deep Belief Networks (DBNs): 
DBN'ler, birden œƻƪ ǎǘƻƪŀǎǘƛƪΣ ƎƛȊƭƛ ŘŜƐƛǒƪŜƴ ƪŀǘƳŀƴƤƴŘŀƴ ƻƭǳǒŀƴ ǸǊŜǘƪŜƴ ƳƻŘŜƭƭŜǊŘƛǊΦ DƛȊƭƛ 

ŘŜƐƛǒƪŜƴƭŜǊ ƛƪƛƭƛ ŘŜƐŜǊƭŜǊŜ ǎŀƘƛǇǘƛǊ ǾŜ ƎŜƴŜƭƭƛƪƭŜ ƎƛȊƭƛ ōƛǊƛƳƭŜǊ ƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊƤƭƤǊΦ 

 

5.bϥƭŜǊΣ ƪŀǘƳŀƴƭŀǊ ŀǊŀǎƤƴŘŀ ōŀƐƭŀƴǘƤƭŀǊƤ ƻƭŀƴ ōƛǊ .ƻƭǘȊƳŀƴƴ aŀƪƛƴŜǎƛ ȅƤƐƤƴƤŘƤǊ ǾŜ ƘŜǊ ōƛǊ 

RBa ƪŀǘƳŀƴƤΣ ƘŜƳ ǀƴŎŜƪƛ ƘŜƳ ŘŜ ǎƻƴǊŀƪƛ ƪŀǘƳŀƴƭŀǊƭŀ ƛƭŜǘƛǒƛƳ ƪǳǊŀǊΦ 5ŜǊƛƴ Tƴŀƴœ όYŀƴƤύ 

!ƐƭŀǊƤ ό5.bϥƭŜǊύ ƎǀǊǸƴǘǸ ǘŀƴƤƳŀΣ ǾƛŘŜƻ ǘŀƴƤƳŀ ǾŜ ƘŀǊŜƪŜǘ ȅŀƪŀƭŀƳŀ ǾŜǊƛƭŜǊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

  

5.bϥƭŜǊ bŀǎƤƭ 4ŀƭƤǒƤǊΚ 

Å !œƎǀȊƭǸ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀƭŀǊƤ 5.bϥƭŜǊƛ ŜƐƛǘƛǊΦ !œƎǀȊƭǸ ŀƭƎƻǊƛǘƳŀΣ ƘŜǊ ŀǒŀƳŀŘŀ ȅŜǊŜƭ 

ƻƭŀǊŀƪ Ŝƴ ǳȅƎǳƴ ǎŜœƛƳƛ ȅŀǇƳŀ ǇǊƻōƭŜƳ œǀȊƳŜ ōǳƭǳǒǎŀƭ ȅǀƴǘŜƳƛƴƛ ƛȊƭŜȅŜƴ ƘŜǊƘŀƴƎƛ 

ōƛǊ ŀƭƎƻǊƛǘƳŀŘƤǊΦ !œƎǀȊƭǸ ǀƐǊŜƴƳŜ ŀƭƎƻǊƛǘƳŀǎƤΣ ȅǳƪŀǊƤŘŀƴ ŀǒŀƐƤȅŀΣ ǸǊŜǘƪŜƴ ŀƐƤǊƭƤƪƭŀǊƤ 

ǀƐǊŜƴƳŜƪ ƛœƛƴ ƪŀǘƳŀƴ ƪŀǘƳŀƴ ōƛǊ ȅŀƪƭŀǒƤƳ ƪǳƭƭŀƴƤǊΦ 

Å DBN'ler, Giōōǎ ǀǊƴŜƪƭŜƳŜ ŀŘƤƳƭŀǊƤƴƤ Ŝƴ ǸǎǘǘŜƪƛ ƛƪƛ ƎƛȊƭƛ ƪŀǘƳŀƴŘŀ œŀƭƤǒǘƤǊƤǊΦ .ǳ ŀǒŀƳŀΣ 

Ŝƴ ǸǎǘǘŜƪƛ ƛƪƛ ƎƛȊƭƛ ƪŀǘƳŀƴ ǘŀǊŀŦƤƴŘŀƴ ǘŀƴƤƳƭŀƴŀƴ w.aϥŘŜƴ ōƛǊ ǀǊƴŜƪ ŀƭƤǊΦ 

Å 5.bϥƭŜǊΣ ƳƻŘŜƭƛƴ ƎŜǊƛ ƪŀƭŀƴƤ ōƻȅǳƴŎŀ ǘŜƪ ōƛǊ ŀǘŀǎŀƭ ǀǊƴŜƪƭŜƳŜ ƎŜœƛǒƛƴƛ ƪǳƭƭŀƴŀǊŀƪ 

görünür birimlerden bir ǀǊƴŜƪ ŀƭƤǊΦ 

Å 5.bϥƭŜǊΣ ƘŜǊ ƪŀǘƳŀƴŘŀƪƛ ƎƛȊƭƛ ŘŜƐƛǒƪŜƴƭŜǊƛƴ ŘŜƐŜǊƭŜǊƛƴƛƴ ŀǒŀƐƤŘŀƴ ȅǳƪŀǊƤȅŀ ǘŜƪ ōƛǊ 

ƎŜœƛǒƭŜ œƤƪŀǊƤƭŀōƛƭŜŎŜƐƛƴƛ ǀƐǊŜƴƛǊΦ 

 

Below is an example of DBN architecture: 

 
 

 

 

 

 

 

 

 

 



Autoencoders: 
 What are autoencoders? Explain the different layers of autoencoders. 

hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊ ƴŜƭŜǊŘƛǊΚ hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ŦŀǊƪƭƤ ƪŀǘƳŀƴƭŀǊƤƴƤ ŀœƤƪƭŀȅƤƴΦ 

 

hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤΣ œƤƪǘƤ ƪŀǘƳŀƴƤƴƤƴ ƎƛǊƛǒ ƪŀǘƳŀƴƤȅƭŀ ŀȅƴƤ ōƻȅǳǘŀ ǎŀƘƛǇ ƻƭƳŀǎƤ ƪƻǒǳƭǳȅƭŀ ōƛǊ 

tür ǎƛƴƛǊ ŀƐƤŘƤǊΦ .ŀǒƪŀ ōƛǊ ŘŜȅƛǒƭŜΣ œƤƪǘƤ ƪŀǘƳŀƴƤƴŘŀƪƛ œƤƪǘƤ ōƛǊƛƳƭŜǊƛƴƛƴ ǎŀȅƤǎƤΣ ƎƛǊŘƛ 

ƪŀǘƳŀƴƤƴŘŀƪƛ ƎƛǊŘƛ ōƛǊƛƳƭŜǊƛƴƛƴ ǎŀȅƤǎƤƴŀ ŜǒƛǘǘƛǊΦ hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤΣ ƎƛǊŘƛŘŜƴ œƤƪǘƤȅŀ ǾŜǊƛƭŜǊƛ 

ŘŜƴŜǘƛƳǎƛȊ ōƛǊ ǒŜƪƛƭŘŜ œƻƐŀƭǘǘƤƐƤ ƛœƛƴ œƻƐŀƭǘƤŎƤ ǎƛƴƛǊ ŀƐƤ ƻƭŀǊŀƪ Řŀ ōƛƭƛƴƛr. 

 

DƛǊƛǒƛ ŀƐ ǸȊŜǊƛƴŘŜƴ ƎǀƴŘŜǊŜǊŜƪΣ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊ ƎƛǊƛǒƛƴ ƘŜǊ ōƛǊ ōƻȅǳǘǳƴǳ ȅŜƴƛŘŜƴ 

ƻƭǳǒǘǳǊǳǊΦ .ƛǊ ƎƛǊŘƛȅƛ œƻƐŀƭǘƳŀƪ ƛœƛƴ ōƛǊ ǎƛƴƛǊ ŀƐƤ ƪǳƭƭŀƴƳŀƪ ōŀǎƛǘ ƎǀǊǸƴŜōƛƭƛǊΣ ŀƴŎŀƪ œƻƐŀƭǘƳŀ 

ƛǒƭŜƳƛ ǎƤǊŀǎƤƴŘŀ ƎƛǊŘƛƴƛƴ ōƻȅǳǘǳ ƪǸœǸƭǸǊΣ ōǳ Řŀ ŘŀƘŀ ƪǸœǸƪ ōƛǊ ǘŜƳǎƛƭƭŜ ǎƻƴǳœƭŀƴƤǊΦ DƛǊƛǒ ǾŜ 

œƤƪƤǒ ƪŀǘƳŀƴƭŀǊƤƴŀ ƪƤȅŀǎƭŀΣ ǎƛƴƛǊ ŀƐƤƴƤƴ ƻǊǘŀ ƪŀǘƳŀƴƭŀǊƤ ŘŀƘŀ ŀȊ ōƛǊƛƳŜ ǎŀƘƛǇǘƛǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ 

ƎƛǊŘƛƴƛƴ ŀȊŀƭǘƤƭƳƤǒ ǘŜƳǎƛƭƛ ƻǊǘŀ ƪŀǘƳŀƴƭŀǊŘŀ ŘŜǇƻƭŀƴƤǊΦ DƛǊŘƛƴƛƴ ōǳ ŀȊŀƭǘƤƭƳƤǒ ǘŜƳǎƛƭƛΣ œƤƪǘƤȅƤ 

ȅŜƴƛŘŜƴ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

OtoƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ƳƛƳŀǊƛǎƛƴŘŜƪƛ ŦŀǊƪƭƤ ƪŀǘƳŀƴƭŀǊ ǒǳƴƭŀǊŘƤǊΥ 

 

YƻŘƭŀȅƤŎƤΥ YƻŘƭŀȅƤŎƤΣ ƎƛǊƛǒ ƎǀǊǸƴǘǸǎǸƴǸ ōƛǊ ƎƛȊƭƛ ǳȊŀȅ ǘŜƳǎƛƭƛƴŜ ǎƤƪƤǒǘƤǊŀƴ ǾŜ ƻƴǳ ŘŀƘŀ ŘǸǒǸƪ ōƛǊ 

ōƻȅǳǘǘŀ ǎƤƪƤǒǘƤǊƤƭƳƤǒ ōƛǊ ǘŜƳǎƛƭ ƻƭŀǊŀƪ ƪƻŘƭŀȅŀƴΣ ǘŀƳŀƳŜƴ ōŀƐƭƤΣ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ōƛǊ ǎƛƴƛǊ ŀƐƤŘƤǊΦ 

hǊƛƧƛƴŀƭ ƎǀǊǸƴǘǸƴǸƴ ŘŜŦƻǊƳŜ ƻƭƳǳǒ ǘŜƳǎƛƭƛ ǎƤƪƤǒǘƤǊƤƭƳƤǒ ƎǀǊǸƴǘǸŘǸǊΦ 

 

YƻŘΥ YƻŘ œǀȊǸŎǸȅŜ ǎŀƐƭŀƴŀƴ ƎƛǊƛǒƛƴ ŀȊŀƭǘƤƭƳƤǒ ƎǀǎǘŜǊƛƳƛ ŀƐƤƴ ōǳ ōǀƭǸƳǸƴŘŜ ǎŀƪƭŀƴƤǊΦ 

 

YƻŘ œǀȊǸŎǸΥ YƻŘƭŀȅƤŎƤ ƎƛōƛΣ ƪƻŘ œǀȊǸŎǸ ŘŜ ƪƻŘƭŀȅƤŎƤȅƭŀ ŀȅƴƤ ȅŀǇƤȅŀ ǎŀƘƛǇ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ōƛǊ 

ŀƐŘƤǊΦ .ǳ ŀƐΣ ƪƻŘŘŀƴ ƎŜƭŜƴ ƎƛǊŘƛȅƛ ƻǊƛƧƛƴŀƭ ōƻȅǳǘƭŀǊƤƴŀ ȅŜƴƛŘŜƴ ƳƻƴǘŜ ŜǘƳŜƪǘŜƴ ǎƻǊǳƳƭǳŘǳǊΦ 

 

 
¸ǳƪŀǊƤŘŀƪƛ ǊŜǎƛƳŘŜ ƎǀǊŘǸƐǸƳǸȊ ƎƛōƛΣ ƎƛǊŘƛ ƪƻŘƭŀȅƤŎƤŘŀ ǎƤƪƤǒǘƤǊƤƭƤǊΣ ŀǊŘƤƴŘŀƴ YƻŘŘŀ ǎŀƪƭŀƴƤǊ ǾŜ 

ŀǊŘƤƴŘŀƴ ƻǊƛƧƛƴŀƭ ƎƛǊŘƛ ƪƻŘ œǀȊǸŎǸ ǘŀǊŀŦƤƴŘŀƴ ƪƻŘŘŀƴ ŀœƤƭƤǊΦ hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƴƤƴ ǘŜƳŜƭ 

ŀƳŀŎƤΣ ƎƛǊŘƛȅƭŜ ŀȅƴƤ ƻƭŀƴ ōƛǊ œƤƪǘƤ ǎŀƐƭŀƳŀƪǘƤǊΦ 

Mention the applications of autoencoders. 



hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀƴ ōŀƘǎŜŘƛƴΦ 

hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ǳȅƎǳƭŀƳŀƭŀǊƤ ǒǳƴƭŀǊŘƤǊΥ - 

 

Görüntü Gürültüsünü Giderme: Görüntüleri gürüƭǘǸŘŜƴ ŀǊƤƴŘƤǊƳŀΣ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ 

œƻƪ ōŀǒŀǊƤƭƤ ƻƭŘǳƐǳ ōƛǊ ōŜŎŜǊƛŘƛǊΦ DǸǊǸƭǘǸƭǸ ōƛǊ ƎǀǊǸƴǘǸΣ ōƻȊǳƭƳǳǒ ǾŜȅŀ ƛœƛƴŘŜ ŀȊ ƳƛƪǘŀǊŘŀ 

ǇŀǊŀȊƛǘ όȅŀƴƛΣ ƎǀǊǸƴǘǸƭŜǊŘŜ ǊŀǎǘƎŜƭŜ ǇŀǊƭŀƪƭƤƪ ǾŜȅŀ ǊŜƴƪ ōƛƭƎƛǎƛ ŘŜƐƛǒƛƳƛύ ōǳƭǳƴŀƴ ƎǀǊǸƴǘǸŘǸǊΦ 

Görüntü denoising, görüntünüƴ ƛœŜǊƛƐƛ ƘŀƪƪƤƴŘŀ ŘƻƐǊǳ ōƛƭƎƛ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

.ƻȅǳǘǎŀƭƭƤƪ !ȊŀƭǘƳŀΥ DƛǊƛǒΣ ƪƻŘ ŀŘƤ ǾŜǊƛƭŜƴ ƻǊǘŀ ƪŀǘƳŀƴŘŀ ŘŜǇƻƭŀƴŀƴ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊ 

ǘŀǊŀŦƤƴŘŀƴ ŀȊŀƭǘƤƭƳƤǒ ōƛǊ ǘŜƳǎƛƭŜ ŘǀƴǸǒǘǸǊǸƭǸǊΦ .ǳΣ ƎƛǊŘƛŘŜƴ ƎŜƭŜƴ ōƛƭƎƛƭŜǊƛƴ ǎƤƪƤǒǘƤǊƤƭŘƤƐƤ ȅŜǊŘƛǊ 

ve artƤƪ ƘŜǊ ŘǸƐǸƳΣ ōǳ ƪŀǘƳŀƴ ƳƻŘŜƭŘŜƴ œƤƪŀǊƤƭŀǊŀƪ ōƛǊ ŘŜƐƛǒƪŜƴ ƻƭŀǊŀƪ ŜƭŜ ŀƭƤƴŀōƛƭƛǊΦ {ƻƴǳœ 

ƻƭŀǊŀƪΣ ƪƻŘ œǀȊǸŎǸȅǸ ƪŀƭŘƤǊŀǊŀƪΣ œƤƪǘƤ ƻƭŀǊŀƪ ƪƻŘƭŀƳŀ ƪŀǘƳŀƴƤ ƛƭŜ ōƻȅǳǘ ŀȊŀƭǘƳŀ ƛœƛƴ ōƛǊ 

ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƴƤƴ ƪǳƭƭŀƴƤƭŀōƛƭŜŎŜƐƛ ǎƻƴǳŎǳƴŀ ǾŀǊŀōƛƭƛǊƛȊΦ 

 

mȊŜƭƭƛƪ 4ƤƪŀǊƳŀΥ hǘƻƳŀǘƛƪ YƻŘƭŀȅƤŎƤƭŀǊƤƴ ƪƻŘƭŀƳŀ ōǀƭǸƳǸΣ ȅŜƴƛŘŜƴ ȅŀǇƤƭŀƴŘƤǊƳŀ ƘŀǘŀǎƤƴƤ 

ŀȊŀƭǘŀǊŀƪ ƎƛǊƛǒ ǾŜǊƛƭŜǊƛƴŘŜ ōǳƭǳƴŀƴ ǀƴŜƳƭƛ ƎƛȊƭƛ ǀȊŜƭƭƛƪƭŜǊƛƴ ǀƐǊŜƴƛƭƳŜǎƛƴŜ ȅŀǊŘƤƳŎƤ ƻƭǳǊΦ 

YƻŘƭŀƳŀ ǎƤǊŀǎƤƴŘŀΣ ƻǊƛƧƛƴŀƭ ǀȊŜƭƭƛƪ ƪƻƳōƛƴŀǎȅƻƴƭŀǊƤƴŘŀƴ ƻƭǳǒŀƴ ȅŜƴƛ ōƛǊ ƪƻƭŜƪǎƛȅƻƴ 

ƻƭǳǒǘǳǊǳƭǳǊΦ 

 

DǀǊǸƴǘǸ wŜƴƪƭŜƴŘƛǊƳŜΥ {ƛȅŀƘ ōŜȅŀȊ ōƛǊ ƎǀǊǸƴǘǸȅǸ ǊŜƴƪƭƛ ōƛǊ ƎǀǊǸƴǘǸȅŜ ŘǀƴǸǒǘǸǊƳŜƪΣ 

ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀƴ ōƛǊƛŘƛǊΦ wŜƴƪƭƛ ōƛǊ ƎǀǊǸƴǘǸȅǸ ƎǊƛ ǘƻƴƭŀƳŀȅŀ Řŀ 

ŘǀƴǸǒǘǸǊŜōƛƭƛǊƛȊΦ 

 

±ŜǊƛ {ƤƪƤǒǘƤǊƳŀΥ ±ŜǊƛ ǎƤƪƤǒǘƤǊƳŀ ƛœƛƴ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ ¸ƛƴŜ ŘŜΣ ŀǒŀƐƤŘŀƪƛ 

ƴŜŘŜƴƭŜǊŘŜƴ ŘƻƭŀȅƤ ƴŀŘƛǊŜƴ ǾŜǊƛ ǎƤƪƤǒǘƤǊƳŀ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊƭŀǊΥ YŀȅƤǇƭƤ ǎƤƪƤǒǘƤǊƳŀΥ hǘƻƳŀǘƛƪ 

ƪƻŘƭŀȅƤŎƤƴƤƴ œƤƪƤǒƤ ƎƛǊƛǒƭŜ ŀȅƴƤ ŘŜƐƛƭŘƛǊΣ ŀƴŎŀƪ ȅŀƪƤƴ Ŧŀƪŀǘ ōƻȊǳƭƳǳǒ ōƛǊ ǘŜƳǎƛƭŘƛǊΦ YŀȅƤǇǎƤȊ 

ǎƤƪƤǒǘƤǊƳŀ ƛœƛƴ Ŝƴ ƛȅƛ ǎŜœŜƴŜƪ ŘŜƐƛƭŘƛǊƭŜǊΦ ±ŜǊƛȅŜ ǀȊŜƭΥ hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊΣ ȅŀƭƴƤȊŎŀ 

ŜƐƛǘƛƭŘƛƪƭŜǊƛ ǾŜǊƛƭŜǊƭŜ ŀȅƴƤ ƻƭŀƴ ǾŜǊƛƭŜǊƛ ǎƤƪƤǒǘƤǊŀōƛƭƛǊΦ {ŀƐƭŀƴŀƴ ŜƐƛǘƛƳ ǾŜǊƛƭŜǊƛȅƭŜ ƛƭƎƛƭƛ ǀȊŜƭƭƛƪƭŜǊƛ 

ǀƐǊŜƴƳŜƭŜǊƛ ōŀƪƤƳƤƴŘŀƴ ƧǇŜƎ ǾŜȅŀ ƎȊƛǇ Ǝƛōƛ ƎŜƭŜƴŜƪǎŜƭ ǾŜǊƛ ǎƤƪƤǒǘƤǊƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴŘŀƴ 

ŦŀǊƪƭƤŘƤǊƭŀǊΦ {ƻƴǳœ ƻƭŀǊŀƪΣ ŜƭƭŜ ȅŀȊƤƭƳƤǒ ǊŀƪŀƳƭŀǊƭŀ ŜƐƛǘƛƭƳƛǒ ōƛǊ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤ ǘŀǊŀŦƤƴŘŀƴ 

ǎƤƪƤǒǘƤǊƤƭŀŎŀƪ ōƛǊ ƳŀƴȊŀǊŀ ŦƻǘƻƐǊŀŦƤƴƤ ǘŀƘƳƛƴ ŜŘŜƳŜȅƛȊΦ 

 

 

 

 

 

 

 

 

 



hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊΣ ƎƛǊƛǒ ǾŜ œƤƪƤǒƤƴ ŀȅƴƤ ƻƭŘǳƐǳ ōŜƭƛǊƭƛ ōƛǊ ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ǎƛƴƛǊ ŀƐƤ ǘǸǊǸŘǸǊΦ 

GeoŦŦǊŜȅ IƛƴǘƻƴΣ мфулϥƭŜǊŘŜ ŘŜƴŜǘƛƳǎƛȊ ǀƐǊŜƴƳŜ ǎƻǊǳƴƭŀǊƤƴƤ œǀȊƳŜƪ ƛœƛƴ ƻǘƻƳŀǘƛƪ 

ƪƻŘƭŀȅƤŎƤƭŀǊ ǘŀǎŀǊƭŀŘƤΦ ±ŜǊƛƭŜǊƛ ƎƛǊŘƛ ƪŀǘƳŀƴƤƴŘŀƴ œƤƪǘƤ ƪŀǘƳŀƴƤƴŀ ƪƻǇȅŀƭŀȅŀƴ ŜƐƛǘƛƳƭƛ ǎƛƴƛǊ 

ŀƐƭŀǊƤŘƤǊΦ hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊΣ ŦŀǊƳŀǎǀǘƛƪ ƪŜǒƛŦΣ ǇƻǇǸƭŜǊƭƛƪ ǘŀƘƳƛƴƛ ǾŜ ƎǀǊǸƴǘǸ ƛǒƭŜme gibi 

ŀƳŀœƭŀǊ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ 

 

hǘƻƳŀǘƛƪ YƻŘƭŀȅƤŎƤƭŀǊ bŀǎƤƭ 4ŀƭƤǒƤǊΚ 

.ƛǊ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤ Ǹœ ŀƴŀ ōƛƭŜǒŜƴŘŜƴ ƻƭǳǒǳǊΥ ƪƻŘƭŀȅƤŎƤΣ ƪƻŘ ǾŜ ƪƻŘ œǀȊǸŎǸΦ 

Å hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊΣ ōƛǊ ƎƛǊŘƛ ŀƭŀŎŀƪ ǾŜ ƻƴǳ ŦŀǊƪƭƤ ōƛǊ ǘŜƳǎƛƭŜ ŘǀƴǸǒǘǸǊŜŎŜƪ ǒŜƪƛƭŘŜ 

ȅŀǇƤƭŀƴŘƤǊƤƭƳƤǒǘƤǊΦ 5ŀƘŀ ǎƻƴǊŀ ƻǊƛƧƛƴŀƭ ƎƛǊŘƛȅƛ ƳǸƳƪǸƴ ƻƭŘǳƐǳ ƪŀŘŀǊ ŘƻƐǊǳ ōƛǊ ǒŜƪƛƭŘŜ 

ȅŜƴƛŘŜƴ ƻƭǳǒǘǳǊƳŀȅŀ œŀƭƤǒƤǊƭŀǊΦ 

Å .ƛǊ ǊŀƪŀƳƤƴ ƎǀǊǸƴǘǸǎǸ ƴŜǘ ƻƭŀǊŀƪ ƎǀǊǸƭƳŜŘƛƐƛƴŘŜΣ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤ ǎƛƴƛǊ ŀƐƤƴŀ 

beslenir. 

Å hǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊ ǀƴŎŜ ƎǀǊǸƴǘǸȅǸ ƪƻŘƭŀǊΣ ŀǊŘƤƴŘŀƴ ƎƛǊŘƛƴƛƴ ōƻȅǳtunu daha küçük 

bir temsile küçültür. 

Å {ƻƴ ƻƭŀǊŀƪΣ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤΣ ȅŜƴƛŘŜƴ ƻƭǳǒǘǳǊǳƭƳǳǒ ƎǀǊǸƴǘǸȅǸ ƻƭǳǒǘǳǊƳŀƪ ƛœƛƴ 

görüntünün kodunu çözer. 

 

!ǒŀƐƤŘŀƪƛ ǊŜǎƛƳΣ ƻǘƻƳŀǘƛƪ ƪƻŘƭŀȅƤŎƤƭŀǊƤƴ ƴŀǎƤƭ œŀƭƤǒǘƤƐƤƴƤ ƎǀǎǘŜǊƛǊΥ 

 

 
 

 

 

 

 

 

 

 

 

 

 



7. DŜƴŜǘƛƪ !ƭƎƻǊƛǘƳŀƭŀǊ 
Genetik algoritma (GA), belirli bir soruna iyi çözümler bulma umuduyla yeni genotipler 

ǸǊŜǘƳŜƪ ƛœƛƴ Ƴǳǘŀǎȅƻƴ ǾŜ œŀǇǊŀȊƭŀƳŀ Ǝƛōƛ ȅǀƴǘŜƳƭŜǊƛ ƪǳƭƭŀƴŀǊŀƪ ŘƻƐŀƭ ǎŜƭŜƪǎƛȅƻƴ ǎǸǊŜŎƛƴƛ 

ǘŀƪƭƛǘ ŜŘŜƴ ōƛǊ ŀǊŀƳŀ ŀƭƎƻǊƛǘƳŀǎƤ ǾŜ ǎŜȊƎƛǎŜƭ ǘŜƪƴƛƪǘƛǊΦ aŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛƴŘŜΣ мф80'ler ve 

мффлϥƭŀǊŘŀ ƎŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƭŀǊ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ ¢ŜǊǎƛƴŜΣ ƎŜƴŜǘƛƪ ǾŜ ŜǾǊƛƳǎŜƭ ŀƭƎƻǊƛǘƳŀƭŀǊƤƴ 

ǇŜǊŦƻǊƳŀƴǎƤƴƤ ŀǊǘǘƤǊƳŀƪ ƛœƛƴ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜ ǘŜƪƴƛƪƭŜǊƛ ƪǳƭƭŀƴƤƭƳƤǒǘƤǊΦ  

 

DŜƴŜǘƛƪ !ƭƎƻǊƛǘƳŀ ȅŀƪƭŀǒƤƳƤƴƤƴ ƻǊǘŀȅŀ œƤƪƤǒƤ мфтл ΩƭŜǊƛƴ ōŀǒƤƴŘŀ ƻƭƳǳǒǘǳǊ . 1975 ΩǘŜ WƻƘƴ 

IƻƭƭŀƴŘΩƤƴ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ǸȊŜǊƛƴŜ ȅŀǇǘƤƐƤ œŀƭƤǒƳŀƭŀǊŘŀ ŎŀƴƭƤƭŀǊŘŀƪƛ ŜǾǊƛƳŘŜƴ ǾŜ 

ŘŜƐƛǒƛƳŘŜƴ ŜǘƪƛƭŜƴŜǊŜƪΣ ōǳ ƎŜƴŜǘƛƪ ŜǾǊƛƳ ǎǸǊŜŎƛƴƛ ōƛƭƎƛǎŀȅŀǊ ƻǊǘŀƳƤƴŀ ŀƪǘŀǊƳŀǎƤ ǾŜ ōǀȅƭŜŎŜ 

ōƛǊ ǘŜƪ ƳŜƪŀƴƛƪ ȅŀǇƤƴƤƴ ǀƐǊŜƴƳŜ ȅŜǘŜƴŜƐƛƴƛ ƎŜƭƛǒǘƛǊƳŜƪ ȅŜǊƛƴŜΣ œƻƪ ǎŀȅƤŘŀƪƛ ōǀȅƭŜ ȅŀǇƤƭŀǊƤƴ 

ǘŀƳŀƳƤƴƤ ά œƻƐŀƭƳŀΣ ŘŜƐƛǒƛƳ ƎƛōƛƎŜƴŜǘƛƪ ǎǸǊŜœƭŜǊ ǎƻƴǳƴŘŀ ǸǎǘǸƴ ȅŜƴƛ ōƛǊŜȅƭŜǊƛƴ ŜƭŘŜ 

ŜŘƛƭŜōƛƭŜŎŜƐƛƴƛ ƎǀǎǘŜǊŜƴ œŀƭƤǒƳŀǎƤƴŘŀƴ œƤƪŀƴ ǎƻƴǳœƭŀǊƤƴ ȅŀȅƤƴƭŀƴƳŀǎƤƴŘŀƴ ǎƻƴǊŀ ƎŜƭƛǒǘƛǊŘƛƐƛ 

ȅǀƴǘŜƳƛƴ ŀŘƤ άDŜƴŜǘƛƪ !ƭƎƻǊƛǘƳŀƭŀǊέ ƻƭŀǊŀƪ ǘŀƴƤƴƳƤǒǘƤǊΦ 

 

Genetƛƪ !ƭƎƻǊƛǘƳŀƭŀǊΣ ǎǸǊŜœƭŜǊƛ ƳƻŘŜƭ ƻƭŀǊŀƪ ƪǳƭƭŀƴŀƴ ǇǊƻōƭŜƳ œǀȊƳŜ ǘŜƪƴƛƪƭŜǊƛŘƛǊΦ mƐǊŜƴŜƴ 

aŀƪƛƴŀ !ƭƎƻǊƛǘƳŀƭŀǊƤ ƛǎŜ ǘŜŎǊǸōŜ ƛƭŜ ƻǊǘŀȅŀ œƤƪŀƴ ȅŜƴƛ ŘǳǊǳƳŀ ȅŀ Řŀ ōŜƭƛǊǎƛȊƭƛƐŜ ƛƭƛǒƪƛƴ 

ǇŀǊŀƳŜǘŜǊƭŜǊƛƴ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ōŜƭƛǊƭŜƴŘƛƐƛ ƳŀǘŜƳŀǘƛƪǎŜƭ ƳƻŘŜƭƭŜǊŘƛǊΦ  

 

Genetik AƭƎƻǊƛǘƳŀƭŀǊ ƳǸƳƪǸƴ ƻƭŀƴ œǀȊǸƳƭŜǊƛƴ ōƛǊ ǇƻǇǸƭŀǎȅƻƴǳ ǸȊŜǊƛƴŘŜ ƛǒƭŜƳ ȅŀǇŀƴ 

ƻƭŀǎƤƭƤƪƭƤ όǎǘƻŎƘŀǎǘƛŎύ ŀǊŀƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤŘƤǊΦ DŜƭŜƴŜƪǎŜƭ ǇǊƻƎǊŀƳƭŀƳŀ ǘŜƪƴƛƪƭŜǊƛȅƭŜ œǀȊǸƭƳŜǎƛ 

ƎǸœ ƻƭŀƴΣ ǀȊŜƭƭƛƪƭŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜ œƻƪ ōƻȅǳǘƭǳ ƻǇǘƛƳƛȊŀǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛΣ ōǳƴƭŀǊƤƴ 

ȅŀǊŘƤƳƤȅƭŀ ŘŀƘŀ ƪƻƭŀȅ ǾŜ ƘƤȊƭƤ ƻƭŀǊŀƪ œǀȊǸƳŜ ǳƭŀǒǘƤǊƤƭƳŀƪǘŀŘƤǊΦ DŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƭŀǊ ŘƻƐŀŘŀ 

ƎŜœŜǊƭƛ ƻƭŀƴ Ŝƴ ƛȅƛƴƛƴ ȅŀǒŀƳŀǎƤ ƪǳǊŀƭƤƴŀ ŘŀȅŀƴŀǊŀƪ ǎǸǊŜƪƭƛ ƛȅƛƭŜǒŜƴ œǀȊǸƳƭŜǊ ǸǊŜǘƛǊΦ .ǳƴǳƴ 

ƛœƛƴ άƛȅƛέƴƛƴ ƴŜ ƻƭŘǳƐǳƴǳ ōŜƭƛǊƭŜȅŜƴ ōƛǊ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ǾŜ ȅŜƴƛ œǀȊǸƳƭŜǊ üretmek için 

ȅŜƴƛŘŜƴ ƪƻǇȅŀƭŀƳŀΣ ŘŜƐƛǒǘƛǊƳŜ Ǝƛōƛ ƻǇŜǊŀǘǀǊƭŜǊƛ ƪǳƭƭŀƴƤǊΦ DǀǊŜǾƭŜǊ ƛœƛƴ ǇǊƻƎǊŀƳƤƴ ǀƭœǸƭŜƴ 

ǇŜǊŦƻǊƳŀƴǎƤ  ǘŜŎǊǸōŜ ƛƭŜ ŀǊǘƤȅƻǊ ƛǎŜ ōǳ ǇǊƻƎǊŀƳ ǘŜŎǊǸōŜ ƛƭŜ ǀƐǊŜƴƛȅƻǊ ŘŜƴƛƭŜōƛƭƛǊΦ DŜƴŜǘƛƪ 

ŀƭƎƻǊƛǘƳŀƭŀǊ Ǌƻōƻǘ ƪƻƴǘǊƻƭǸ ƛœƛƴ ƪǳǊŀƭ ƪǸƳŜƭŜǊƛƴƛƴ ǀƐǊŜƴƛƭƳŜǎƛ ǾŜ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ƛœƛƴ 

ǘƻǇƻƭƻƧƛ ǾŜ ǀƐǊŜƴƳŜ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴƛƴ ƻǇǘƛƳƛȊŜ ŜŘƛƭƳŜǎƛ ƛœƛƴ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 

DǀœƳŜƴ ƪǳǒƭŀǊΣ ƘŜǊ ȅƤƭ œƤƪǘƤƪƭŀǊƤ ȅƻƭŎǳƭǳƪǘŀ ŀŘǊŜǎƭŜǊƛƴƛ Ƙƛœ ǒŀǒƤǊƳŀŘŀƴΣ ƘƛœōƛǊ ŘǳǊŀƪƭŀǊƤƴƤ 

ŀǘƭŀƳŀŘŀƴΣ ȅǸȊȅƤƭƭŀǊŘƤǊ ǎǸǊŜƪƭƛ ƘŀǊŜƪŜǘ ƘŀƭƛƴŘŜƭŜǊΤ ǸǎǘŜƭƛƪ ǇǳǎǳƭŀǎƤȊ ǾŜ ƘŀǊƛǘŀǎƤȊΦΦΦ 5ǸƴȅŀŘŀƪƛ 

ƻƴ ōƛƴƭŜǊŎŜ ƪǳǒ ǘǸǊǸƴǸƴ ǎŀŘŜŎŜ ǎŜƪƛȊ ōƛƴ ƪŀŘŀǊƤ ƘŜǊ ȅƤƭ ōƛƴƭŜǊŎŜ ƪƛƭƻƳŜǘǊŜ ƪŀǘ ŜŘŜǊŜƪ 

ƴŜǎƛƭƭŜǊƛƴƛ ǎǸǊŘǸǊƳŜȅŜ œŀƭƤǒƤǊΦ YƛƳƛƭŜǊƛ ǎǸǊǸƭŜǊ ƘŀƭƛƴŘŜΣ ƪƛƳƛƭŜǊƛ ƪǸœǸƪ ƎǊǳǇƭŀǊ ƘŀƭƛƴŘŜ 

ömürlerinin sonuna kadar kendilerini bu uzǳƴ ȅƻƭŎǳƭǳƐŀ ŀŘŀǊƭŀǊΦ .ǳ ƪǳǒƭŀǊƤƴ ǘŜƪ ōƛǊ ƻǊǘŀƪ 

ŀƳŀœƭŀǊƤ ǾŀǊŘƤǊΥ «ǊŜƳŜƪ ǾŜ ōŜǎƭŜƴƳŜƪΦ DǀœƳŜƴ ƪǳǒƭŀǊƤƴ ǳȊǳƴ ǳœǳǒƭŀǊƤƴŀ ƛœ ƎǸŘǸǎŜƭ ƻƭŀǊŀƪ 

ƘŀȊƤǊƭŀƴŘƤƪƭŀǊƤƴƤ Řŀ ǎǀȅƭŜȅŜōƛƭƛǊƛȊΦ mȅƭŜ ƪƛΣ ƎŜƴƭŜǊƛƴŘŜ ǳȊŀƪ ŘƛȅŀǊƭŀǊŀ Ǝǀœ ŜǘƳŜ ƴƛǘŜƭƛƪƭŜǊƛ 

bulunan hayvanat bahçelerinŘŜΣ ȅŀ Řŀ ƪŀŦŜǎǘŜ ōŜǎƭŜƴŜƴ ƪǳǒƭŀǊ Ǝǀœ Ǿŀƪǘƛ ƎŜƭŘƛƪƭŜǊƛƴŘŜ ƪƤǇƤǊ 

ƪƤǇƤǊ ƻƭŘǳƪƭŀǊƤ ƎǀȊƭŜƴƛǊΦ  

 



DǀœƳŜƴ ƪǳǒƭŀǊƤƴ ƘŜǊ ȅƤƭ ōƛƴƭŜǊŎŜ ƪƛƭƻƳŜǘǊŜ ǎǸǊŜƴ ȅƻƭŎǳƭǳƪƭŀǊƤ ǎƤǊŀǎƤƴŘŀ ȅǀƴƭŜǊƛƴƛ 

ƪŀȅōƻƭƳŀŘŀƴ ƴŀǎƤƭ ǘŀȅƛƴ ŜŘŜōƛƭŘƛƪƭŜǊƛ ǸȊŜǊƛƴŜ ȅŀǇƤƭŀƴ ŀǊŀǒǘƤǊƳŀƭŀǊŘŀ ƻǊǘŀȅŀ ǎŀŘŜŎŜ 

ƳŀƴǘƤƪǎŀƭ ǘŀƘƳƛƴƭŜǊ ŀǘƤƭƳƤǒ ŘǳǊǳƳŘŀΦ mǊƴŜƐƛƴΣ ƪǳǒƭŀǊƤƴ ǘŀƴƤŘƤƪ ƪŀǊŀ ǇŀǊœŀƭŀǊƤƴƤ 

ŜȊōŜǊƭŜŘƛƪƭŜǊƛΣ ǎǸǊŜƪƭƛ ǎŀƘƛƭ  ǒŜǊƛŘƛƴƛ ǘŀƪƛǇ ŜǘǘƛƪƭŜǊƛ Ǝƛōƛ ǾŀǊ ǎŀȅƤƳƭŀǊ ōƛǊ ȅŜǊŜ ƪŀŘŀǊ ŘƻƐǊǳ ŀƳŀ 

ǳȊǳƴ ŘŜƴƛȊ ȅƻƭŎǳƭǳƪƭŀǊƤ ȅŀǇŀƴƭŀǊ ōǳ ǾŀǊǎŀȅƤƳƭŀǊƤ ȅŜǊƭŜ ōƛǊ ŜŘƛȅƻǊΦ 5ƛƐŜǊ ǘŀǊŀŦǘŀƴ ƎŜŎŜ ǳœǳǒǳ 

ȅŀǇŀƴƭŀǊ ƛœƛƴǎŜ ȅƤƭŘƤȊƭŀǊƤƴ ƻƴƭŀǊŀ ȅƻƭ ƎǀǎǘŜǊŘƛƐƛ ŘǸǒǸƴǸƭǸȅƻǊΦ .ƛǊ ŘƛƐŜǊ ǾŀǊ ǎŀȅƤƳ ƛǎŜ ƎǀœƳŜƴ 

ƪǳǒƭŀǊƤƴΣ ŘǸƴȅŀƴƤƴ ƳŀƴȅŜǘƛƪ ŀƭŀƴ œƛȊƎƛƭŜǊƛƴƛ ǘŀƪƛǇ ŜŘŜǊŜƪ ƪŀȅōƻƭƳŀŘŀƴ ȅǀƴƭŜǊƛƴƛ 

ōǳƭŀōƛƭŘƛƪƭŜǊƛ ǒŜƪƭƛƴŘŜΦ aƻŘŜǊƴ œŀƐƤƴ ƴƛƳŜǘƭŜǊƛƴŘŜƴ ōƛǊƛ ƻƭŀƴ Dt{ ǎŀȅŜǎƛƴŘŜ ƛǒŀǊŜǘƭŜƴŜƴ ƪƛƳƛ 

ƎǀœƳŜƴ ƪǳǒƭŀǊƤƴ ƛȊƭŜŘƛƪƭŜǊƛ ǊƻǘŀƭŀǊ ƘŜǊ ȅƤƭ ǘƤǇŀ ǘƤǇ ŀȅƴƤΦ Iŀǘǘŀ ƛƴŀƴƤƭƳŀǎƤ ƎǸœ ŀƳŀΣ ƘŜǊ ȅƤƭ Ƴƻƭŀ 

ǾŜǊŘƛƪƭŜǊƛ ȅŜǊƭŜǊ ōƛƭŜ ǒŀǒƳƤȅƻǊΦ  

 

DǀœƳŜƴ ƪǳǒƭŀǊƤƴ ƘŀȅǊŀƴƭƤƪƭŀ ƛȊƭŜƴŜōƛƭŜŎŜƪ ōƛǊ ōŀǒƪŀ ǀȊŜƭƭƛƪƭŜǊƛ ŘŜ ƘŀǾŀŘŀ œƛȊŘƛƪƭŜǊƛ ± 

ǒŜƪƭƛƴŘŜƪƛ ŘǸȊŜƴ ƻƭǎŀ ƎŜǊŜƪΦ mȅƭŜ ȅŀΣ ŀƴŎŀƪ ōǳ ǒŜƪƛƭŘŜ ƻƴƭŀǊƤ ŘƛƐŜǊ ǎǸǊǸƭŜǊŘŜƴ ƴŜǘ ōƛǊ ǒŜƪƛƭŘŜ 

ŀȅƤǊǘ ŜŘŜōƛƭƛȅƻǊǳȊΦ .ǳ ǳœǳǒ ŘǸȊŜƴƛƴƛƴ ƛƪƛ ǀƴŜƳƭƛ ŀǾŀƴǘŀƧƤ ǾŀǊΦ TƭƪƛΣ  Ŝƴ ǀƴŘŜƪƛ ƭƛŘŜǊ ƪǳǒǳ 

ƎǀǊŜōƛƭƳŜƪΦ TƪƛƴŎƛǎƛ ǾŜ ǘŀōƛ ƪƛ ŘŀƘŀ ǀƴŜƳƭƛ ƻƭŀƴƤ ƛǎŜ ƘŜƳŜƴ ǀƴŘŜƪƛ ƪǳǒǳƴ ȅŀǊŀǘǘƤƐƤ ƘŀǾŀ 

ŀƪƤƳƤƴŘŀƴ ȅŀǊŀǊƭŀƴŀǊŀƪ ŘŀƘŀ ŀȊ ŜƴŜǊƧƛ ƘŀǊŎŀȅŀǊŀƪ ǳœƳŀƪΦ YǳǒƭŀǊƤƴ ōǳ ǒŜƪƛƭŘŜ ǳœƳŀƭŀǊƤ 

ǎŀȅŜǎƛƴŘŜ ǘŀƘƳƛƴŜƴ ȅǸȊŘŜ нлΩƭƛƪ ōƛǊ ŜƴŜǊƧƛ ǘŀǎŀǊǊǳŦǳ ǎŀƐƭŀŘƤƪƭŀǊƤƴŀ ƛƴŀƴƤƭƤȅƻǊΦ 9ƐŜǊ ƘŀǾŀŘŀ ōǳ 

ǘǸǊ ōƛǊ ± ƻƭǳǒǳƳǳ ȅŀƪŀƭŀǊǎŀƴƤȊΣ ƪǳǒƭŀǊƤƴ ȅŜǊƭŜǊƛƴƛ ǎǸǊŜƪƭƛ ŘŜƐƛǒǘƛǊŘƛƐƛƴŜ ŘŜ ǘŀƴƤƪ ƻƭŀŎŀƪǎƤƴƤȊΦ 

mȊŜƭƭƛƪƭŜ ŘŜ Ŝƴ ǀƴŘŜ ǳœŀǊŀƪ Ŝƴ ŦŀȊƭŀ ȅƻǊǳƭŀƴ ƭƛŘŜǊ ƪǳǒŀ Ŝǒƭƛƪ ŜŘŜƴƭŜǊƛƴ ƻƴǳƴ ȅŜǊƛƴƛ ƴŀǎƤƭ 

ŀƭƳŀȅŀ œŀƭƤǒǘƤƪƭŀǊƤƴƤ ƎǀǊŜŎŜƪǎƛƴƛȊΦ 

 

DŜƭŜƴŜƪǎŜƭ ǇǊƻƎǊŀƳƭŀƳŀ ǘŜƪƴƛƪƭŜǊƛȅƭŜ œǀȊǸƭƳŜǎƛ ƎǸœ ƻƭŀƴΣ ǀȊŜƭƭƛƪƭŜ ǎƤƴƤŦƭŀƴŘƤǊƳŀ ǾŜ œƻƪ 

boyutlu optƛƳƛȊŀǎȅƻƴ ǇǊƻōƭŜƳƭŜǊƛΣ ōǳƴƭŀǊƤƴ ȅŀǊŘƤƳƤȅƭŀ ŘŀƘŀ ƪƻƭŀȅ ǾŜ ƘƤȊƭƤ ƻƭŀǊŀƪ œǀȊǸƳŜ 

ǳƭŀǒǘƤǊƤƭƳŀƪǘŀŘƤǊΦ DŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƭŀǊ ŘƻƐŀŘŀ ƎŜœŜǊƭƛ ƻƭŀƴ Ŝƴ ƛȅƛƴƛƴ ȅŀǒŀƳŀǎƤ ƪǳǊŀƭƤƴŀ 

ŘŀȅŀƴŀǊŀƪ ǎǸǊŜƪƭƛ ƛȅƛƭŜǒŜƴ œǀȊǸƳƭŜǊ ǸǊŜǘƛǊΦ .ǳƴǳƴ ƛœƛƴ άƛȅƛέƴƛƴ ƴŜ ƻƭŘǳƐǳƴǳ ōŜƭƛǊƭŜȅŜƴ ōƛǊ 

ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ǾŜ ȅŜƴƛ œǀȊǸƳƭŜǊ ǸǊŜǘƳŜƪ ƛœƛƴ ȅŜƴƛŘŜƴ ƪƻǇȅŀƭŀƳŀΣ ŘŜƐƛǒǘƛǊƳŜ Ǝƛōƛ 

ƻǇŜǊŀǘǀǊƭŜǊƛ ƪǳƭƭŀƴƤǊΦ DǀǊŜǾƭŜǊ ƛœƛƴ ǇǊƻƎǊŀƳƤƴ ǀƭœǸƭŜƴ ǇŜǊŦƻǊƳŀƴǎƤ  ǘŜŎǊǸōŜ ƛƭŜ ŀǊǘƤȅƻǊ ƛǎŜ ōǳ 

ǇǊƻƎǊŀƳ ǘŜŎǊǸōŜ ƛƭŜ ǀƐǊŜƴƛȅƻǊ ŘŜƴƛƭŜōƛƭƛǊΦ DŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƭŀǊ Ǌƻōƻǘ ƪƻƴǘǊƻlü için kural 

ƪǸƳŜƭŜǊƛƴƛƴ ǀƐǊŜƴƛƭƳŜǎƛ ǾŜ ȅŀǇŀȅ ǎƛƴƛǊ ŀƐƭŀǊƤ ƛœƛƴ ǘƻǇƻƭƻƧƛ ǾŜ ǀƐǊŜƴƳŜ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴƛƴ 

ƻǇǘƛƳƛȊŜ ŜŘƛƭƳŜǎƛ ƛœƛƴ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ 

 

DŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƭŀǊΣ ŜǾǊƛƳ ǘŜƻǊƛǎƛƴƛƴ ŘŀȅŀƴŘƤƐƤ ǘŜƳŜƭ ǇǊŜƴǎƛǇƭŜǊƛƴŘŜƴ ƻƭŀƴ ŘƻƐŀƭ ǎŜœƛƭƛƳ ƛƭŜ 

en iyi bireylerin Ƙŀȅŀǘǘŀ ƪŀƭƳŀǎƤ ƛƭƪŜǎƛƴƛ ǘŀƪƭƛǘ ŜŘŜƴ ōƛǊ ǘŜƪƴƛƪǘƛǊΦ .ǳǊŀŘŀ ȅŀǇƤƭŀƴΣ Ŝƴ ƛȅƛ 

œǀȊǸƳǸƴ ǇŜƪ œƻƪ œǀȊǸƳ ǎŜœŜƴŜƐƛ ƛœƛƴŘŜƴ ŀǊŀƳŀ ȅŀǇƤƭŀǊŀƪ ōŜƭƛǊƭŜƴƳŜǎƛŘƛǊΦ wŀǎǎŀƭ ŀǊŀƳŀ 

ǘŜƪƴƛƪƭŜǊƛ ƛƭŜ ŜƭŘŜƪƛ ƳŜǾŎǳǘ œǀȊǸƳƭŜǊŘŜƴ ƘŀǊŜƪŜǘƭŜ Ŝƴ ƛȅƛ œǀȊǸƳŜ ǳƭŀǒƤƭƳŀȅŀ œŀƭƤǒƤƭƳŀƪǘŀŘƤǊΦ 

Basƛǘ ōƛǊ ƎŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƴƤƴ ƛǒƭŜƳ ŀŘƤƳƭŀǊƤΤ ǇǊƻōƭŜƳƛƴ ƻƭŀǎƤ œǀȊǸƳƭŜǊƛƴƛƴ ŘƛȊƛƭŜǊŜ 

όƪǊƻƳƻȊƻƳƭŀǊύ ƪƻŘƭŀƴŀǊŀƪ œǀȊǸƳ ȅƤƐƤƴƤƴƤƴ ƻƭǳǒǘǳǊǳƭƳŀǎƤΣ ƪǊƻƳƻȊƻƳƭŀǊƤƴ œǀȊǸƳŜ ȅŀƪƭŀǒƳŀ 

ōŀǒŀǊƤǎƤƴƤƴ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ƛƭŜ ŘŜƐŜǊƭŜƴŘƛǊƛƭƳŜǎƛΣ ƎŜƴŜǘƛƪ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴ ōŜƭƛǊƭŜƴƳŜsi, 

ǎŜœƛƳ ǎǘǊŀǘŜƧƛǎƛ ǾŜ ƳŜƪŀƴƛȊƳŀƭŀǊƤΣ ƎŜƴŜǘƛƪ ƻǇŜǊŀǘǀǊƭŜǊ ǾŜ ŘǳǊŘǳǊƳŀ ƪǊƛǘŜǊƛ ƻƭŀǊŀƪ 

ǎƤǊŀƭŀƴŀōƛƭƛǊΦ  

 



Genetik algoritmalar, bilinen yöntemlerle çözülemeyen veya çözüm süresi problemin 

ōǸȅǸƪƭǸƐǸƴŜ ƎǀǊŜ ƻƭŘǳƪœŀ ŦŀȊƭŀ ƻƭŀƴ ǇǊƻōƭŜƳƭŜǊŘŜΣ ƪŜǎƛƴ ǎƻƴǳŎŀ œƻƪ ȅŀƪƤƴ ǎƻƴǳœƭŀǊ 

ǾŜǊŜōƛƭŜƴ ōƛǊ ȅǀƴǘŜƳŘƛǊΦ .ǳ ǀȊŜƭƭƛƐƛ ƛƭŜΣ bt όbƻƴǇƻƭȅƴƻƳƛŀƭƭȅ-Polinomal olmayan) problemler 

ȅŀƴƤƴŘŀ ƎŜȊƎƛƴ ǎŀǘƤŎƤΣ ƪŀǊŜǎŜƭ ŀǘŀƳŀΣ ȅŜǊƭŜǒƛƳΣ ŀǘǀƭȅŜ œƛȊŜƭƎŜƭŜƳŜΣ ƳŜƪŀƴƛƪ ǀƐǊŜƴƳŜΣ ǸǊŜǘƛƳ 

planlama, elektronik, finansman ve hücresel üretim gibi kƻƴǳƭŀǊŘŀ ǳȅƎǳƭŀƴƳŀƪǘŀŘƤǊΦ 

 

GEN: YŜƴŘƛ ōŀǒƤƴŀ ŀƴƭŀƳƤ ƻƭŀƴ ǾŜ ƎŜƴŜǘƛƪ ōƛƭƎƛ ǘŀǒƤȅŀƴ Ŝƴ ƪǸœǸƪ ƎŜƴŜǘƛƪ ōƛǊƛƳŘƛǊΦ 

Å .ƛǊ ƎŜƴ !Σ . Ǝƛōƛ ōƛǊ ƪŀǊŀƪǘŜǊ ƻƭŀōƛƭŜŎŜƐƛ Ǝƛōƛ л ǾŜȅŀ м ƛƭŜ ƛŦŀŘŜ ŜŘƛƭŜƴ ōƛǊ ōƛǘ ǾŜȅŀ ōƛǘ 

ŘƛȊƛǎƛ ƻƭŀōƛƭƛǊΦ  mǊƴŜƐƛƴ ōƛǊ ŎƛǎƳƛƴ Ȅ ƪƻƻǊŘƛƴŀǘƤƴŘŀƪƛ yerini gösteren bir gen 101 

ǒŜƪƭƛƴŘŜ ƛŦŀŘŜ ŜŘƛƭŜōƛƭƛǊ 

 

KROMOZOM: .ƛǊ ȅŀ Řŀ ōƛǊŘŜƴ ŦŀȊƭŀ ƎŜƴƛƴ ōƛǊ ŀǊŀȅŀ ƎŜƭƳŜǎƛȅƭŜ ƻƭǳǒǳǊƭŀǊ tǊƻōƭŜƳŜ ŀƛǘ ǘǸƳ 

ōƛƭƎƛƭŜǊƛ ƛœŜǊƛǊƭŜǊΦ YǊƻƳƻȊƻƳƭŀǊ ǘƻǇƭǳƳŘŀƪƛ ōƛǊŜȅƭŜǊ ȅŀŘŀ ǸȅŜƭŜǊŜ ƪŀǊǒƤƭƤƪ ƎŜƭƛǊƭŜǊΦ 9ƭŜ ŀƭƤƴŀƴ 

problemde alternatƛŦ œǀȊǸƳ ŀŘŀȅƤŘƤǊΦ 

 

mǊƴŜƐƛƴΣ ƪǊƻƳƻȊƻƳ ōƛǊ ǇǊƻōƭŜƳŘŜ ŀœƤΣ ōƻȅǳǘ ǾŜ ƪƻƻǊŘƛƴŀǘ ŘŜƐƛǒƪŜƴƭŜǊƛƴŘŜƴ ǾŜȅŀ ōƛǊ 

ŘƛƪŘǀǊǘƎŜƴ ǇǊƛȊƳŀǎƤƴƤƴ ǀƭœǸƭŜǊƛƴŘŜƴ ό ƎŜƴƛǒƭƛƪΣ ŘŜǊƛƴƭƛƪύ ƻƭǳǒŀōƛƭƛǊ ллм млм ммм м р т ŘŜƐŜǊƭŜǊƛ 

ƪǊƻƳƻȊƻƳǳ ƻƭǳǒǘǳǊŀƴ ƎŜƴƭŜǊŘƛǊΦ  DŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀ ƛǒƭŜƳƭŜǊƛƴŘŜ ƪǊƻƳƻȊƻƳƭŀǊƤ ƪǳƭƭŀƴŘƤƐƤ 

ƛœƛƴ ƪǊƻƳƻȊƻƳ ǘŀƴƤƳƭŀǊƤ œƻƪ ƛȅƛ ƛŦŀŘŜ ŜŘƛƭƳŜƭƛŘƛǊΦ 

 

POPÜLASYON: YǊƻƳƻȊƻƳƭŀǊ ǾŜȅŀ ōƛǊŜȅƭŜǊ ǘƻǇƭǳƭǳƐǳŘǳǊΦ tƻǇǸƭŀǎȅƻƴ ǸȊŜǊƛƴŘŜ ŘǳǊǳƭŀƴ 

ǇǊƻōƭŜƳ ƛœƛƴ ŀƭǘŜǊƴŀǘƛŦ œǀȊǸƳƭŜǊ ƪǸƳŜǎƛŘƛǊΦ !ȅƴƤ ŀƴŘŀ ōƛǊ ǇƻǇǸƭŀǎȅƻƴŘŀ ƪƛ ōƛǊŜȅ ǎŀȅƤǎƤ ǎŀōƛǘ 

vŜ ǇǊƻōƭŜƳŜ ƎǀǊŜ ƪǳƭƭŀƴƤŎƤ ǘŀǊŀŦƤƴŘŀƴ ōŜƭƛǊƭŜƴƛǊΦ ½ŀȅƤŦ ƻƭŀƴ ōƛǊŜȅƭŜǊƛƴ ȅŜǊƛƴƛ ƪǳǾǾŜǘƭƛ ȅŜƴƛƭŜǊ 

ŀƭƳŀƪǘŀŘƤǊΦ 

 

DŜƴŜǘƛƪ !ƭƎƻǊƛǘƳŀƭŀǊ bŀǎƤƭ 4ŀƭƤǒƤǊΚ 

1. !ŘƤƳΥ  hƭŀǎƤ œǀȊǸƳƭŜǊƛƴ ƪƻŘƭŀƴŘƤƐƤ ōƛǊ œǀȊǸƳ ƎǊǳōǳ ƻƭǳǒǘǳǊǳƭǳǊΦ 4ǀȊǸƳ ƎǊǳōǳƴŀ 

ōƛȅƻƭƻƧƛŘŜƪƛ ōŜƴȊŜǊƭƛƐƛ ƴŜŘŜƴƛȅƭŜ ǇƻǇǳƭŀǎȅƻƴ œǀȊǸƳƭŜǊƛƴ ƪƻŘƭŀǊƤ Řŀ ƪǊƻƳƻȊƻƳ ƻƭŀǊŀƪ 

ŀŘƭŀƴŘƤǊƤƭƤǊΦ .ǳ ŀŘƤƳŀ ǇƻǇǳƭŀǎȅƻƴŘŀ ōǳƭǳƴŀƴ ōƛǊŜȅ ǎŀȅƤǎƤ ōŜƭƛǊƭŜȅŜǊŜƪ ōŀǒƭŀƴƤǊΦ .ǳ ǎŀȅƤ 

için bir standart yoktur.  Genel olarak önerilen 100 - олл ŀǊŀƭƤƐƤƴŘŀ ōƛǊ ōǸȅǸƪƭǸƪǘǸǊΦ 

.ǸȅǸƪƭǸƪ ǎŜœƛƳƛƴŘŜ ȅŀǇƤƭŀƴ ƛǒƭŜƳƭŜǊƛƴ ƪŀǊƳŀǒƤƪƭƤƐƤ ǾŜ ŀǊŀƳŀƴƤƴ ŘŜǊƛƴƭƛƐƛ ǀƴŜƳƭƛŘƛǊΦ 

tƻǇǳƭŀǎȅƻƴ ōǳ ƛǒƭŜƳŘŜƴ ǎƻƴǊŀ ǊŀǎƎŜƭŜ ƻƭǳǒǘǳǊǳƭǳǊΦ 

2. !ŘƤƳΥ IŜǊ ƪǊƻƳƻȊƻƳǳƴ ƴŜ ƪŀŘŀǊ ƛȅƛ ƻƭŘǳƐǳ ōǳƭǳƴǳǊ YǊƻƳƻȊƻƳƭŀǊƤƴ ƴŜ  ƪŀŘŀǊ ƛȅƛ 

ƻƭŘǳƐǳƴǳ ōǳƭŀƴ Ŧƻƴƪǎƛȅƻƴŀ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ŘŜƴƛǊ .ǳ Ŧƻƴƪǎƛȅƻƴ ƛǒƭŜǘƛƭŜǊŜƪ 

ƪǊƻƳƻȊƻƳƭŀǊƤƴ ǳȅƎǳƴƭǳƪƭŀǊƤƴƤƴ ōǳƭǳƴƳŀǎƤƴŀ ƛǎŜ ƘŜǎŀǇƭŀƳŀό ŜǾŀƭǳǘƛƻƴ ŀŘƤ ǾŜǊƛƭƛǊ .ǳ 

Ŧƻƴƪǎƛȅƻƴ ƎŜƴŜǘƛƪ ŀƭƎƻǊƛǘƳŀƴƤƴ ōŜȅƴƛƴƛ ƻƭǳǒǘǳǊƳŀƪǘŀŘƤǊ D! Řŀ ǇǊƻōƭŜƳŜ ǀȊŜƭ œŀƭƤǒŀƴ 

ǘŜƪ ƪƤǎƤƳ ōǳ ŦƻƴƪǎƛȅƻƴŘƤǊΦ 4ƻƐǳ ȊŀƳŀƴ D! ƴƤƴ ōŀǒŀǊƤǎƤ ōǳ Ŧƻƴƪǎƛȅƻƴǳƴ ǾŜǊƛƳƭƛ ǾŜ Ƙŀǎǎŀǎ 

olmaǎƤƴŀ ōŀƐƭƤ ƻƭƳŀƪǘŀŘƤǊ 

 

 



 
 

 

Genetic Programming Background: 

 
 

 

 

 



CrossoverΥ ōƛǊ Ǹǎǘ ǇǊƻƎǊŀƳŘŀƪƛ ōƛǊ ƳŀƪƛƴŜŘŜƪƛ ƛǒƭŜƳ ǎƤǊŀǎƤƴƤ ōŀǒƪŀ ōƛǊ ŀƴŀ ƳŀƪƛƴŜŘŜƪƛ ōŀǒƪŀ 

ōƛǊ ƳŀƪƛƴŜŘŜƪƛ ƛǒƭŜƳ ŘƛȊƛǎƛȅƭŜ ōƛǊƭŜǒǘƛǊƛƴΦ 

 

Example 1.  

 

 
 

 

Örnek: tмϥŘŜƴ ŀƭƤƴŀƴ ƛǒƭŜǊƛƴ Ƴǳǘƭŀƪ ƪƻƴǳƳƭŀǊƤƴƤ ǾŜ tнϥŘŜƴ ŀƭƤƴŀƴƭŀǊƤƴ ƎǀǊŜŎŜƭƛ ƪƻƴǳƳƭŀǊƤƴƤ 

korur. 

 
 

Örnek: mǊƴŜƪ оϥŜ ōŜƴȊŜǊ ŀƴŎŀƪ н ƎŜœƛǒ ƴƻƪǘŀǎƤ ǾŀǊŘƤǊΦ 

 

 
 

 

 

 

 



Örnek:  

!ǒŀƐƤŘŀƪƛ ƛŦŀŘŜȅƛ ƪŀǊǒƤƭŀȅŀƴ D!ϥȅƤ ƪǳƭƭŀƴŀǊŀƪ ŀ ǾŜ ōϥƴƛƴ ƻǇǘƛƳŀƭ ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜŘŜƭƛƳΦ 

 

2a2 + b =57 

Herhangi bir ƻǇǘƛƳƛȊŀǎȅƻƴ ǇǊƻōƭŜƳƛΣ ōƛǊ ŀƳŀœ Ŧƻƴƪǎƛȅƻƴǳȅƭŀ ōŀǒƭŀǊΦ ¸ǳƪŀǊƤŘŀƪƛ ŘŜƴƪƭŜƳ ǒǳ 

ǒŜƪƛƭŘŜ ȅŀȊƤƭŀōƛƭƛǊΥ 

f(a,b)= 2a2 + b - 57 

 

Cƻƴƪǎƛȅƻƴǳƴ ŘŜƐŜǊƛƴƛƴ л ƻƭŘǳƐǳ ŀƴƭŀǒƤƭƳŀƪǘŀŘƤǊΦ .ǳ Ŧƻƴƪǎƛȅƻƴ ōƛȊƛƳ ŀƳŀœ 

ŦƻƴƪǎƛȅƻƴǳƳǳȊŘǳǊ ǾŜ ŀƳŀœ ŀ ǾŜ ō ŘŜƐŜǊƭŜǊƛƴƛ ǘŀƘƳƛƴ ŜǘƳŜƪǘƛǊΣ ǀȅƭŜ ki objektif fonksiyonun 

ŘŜƐŜǊƛ ǎƤŦƤǊŀ ƛƴŘƛǊƛƭƛǊΦ  

 

Örnek: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Örnek:  

!Řƛƭ ōƛǊ ƧŜǘƻƴǳ сл ƪŜȊ ŀǘƤȅƻǊǳȊ ǾŜ ŀǒŀƐƤŘŀƪƛ ƛƭƪ ǇƻǇǸƭŀǎȅƻƴǳ ŜƭŘŜ ŜŘƛȅƻǊǳȊΥ 

s1 = 1111010101 f (s1) = 7 

  s2 = 0111000101 f (s2) = 5 

  s3 = 1110110101 f (s3) = 7 

  s4 = 0100010011 f (s4) = 4 

  s5 = 1110111101 f (s5) = 8 

  s6 = 0100110000 f (s6) = 3 

 

{ŜœƛƳƛ ȅŀǇǘƤƪǘŀƴ ǎƻƴǊŀ ŀǒŀƐƤŘŀƪƛ ǇƻǇǸƭŀǎȅƻƴǳ ŜƭŘŜ ŜǘǘƛƐƛƳƛȊƛ ǾŀǊǎŀȅŀƭƤƳ 

 

s1` = 1111010101 (s1) 

  s2` = 1110110101 (s3) 

  s3` = 1110111101 (s5) 

  s4` = 0111000101  (s2) 

  s5` = 0100010011  (s4) 

  s6` = 1110111101  (s5) 

 

{ƻƴǊŀ ŎǊƻǎǎƻǾŜǊ ƛœƛƴ ŘƛȊŜƭŜǊƛ ŜǒƭŜǒǘƛǊƛȅƻǊǳȊΦ IŜǊ œƛŦǘ ƛœƛƴ ŎǊƻǎǎƻǾŜǊ ƻƭŀǎƤƭƤƐƤƴŀ όǀǊƴŜƐƛƴ лΦсύ 

ƎǀǊŜ ŎǊƻǎǎƻǾŜǊ ȅŀǇƤǇ ȅŀǇƳŀƳŀȅŀ ƪŀǊŀǊ ǾŜǊƛǊƛȊ. Sadece çiftler için (s1`, s2`) ve (s5`, s6`) 

crossover yapmaya karaǊ ǾŜǊŘƛƐƛƳƛȊƛ ǾŀǊǎŀȅŀƭƤƳΦ IŜǊ œƛŦǘ ƛœƛƴ ǊŀǎǘƎŜƭŜ ōƛǊ ƎŜœƛǒ ƴƻƪǘŀǎƤ 

œƤƪŀǊƤǊƤȊΣ ǀǊƴŜƐƛƴ ōƛǊƛƴŎƛ ƛœƛƴ н ǾŜ ƛƪƛƴŎƛ ƛœƛƴ р. 

 

Before crossover: 

s1` = 1111010101  

s2` = 1110110101  

 

s5` = 0100010011  

s6` = 1110111101 

 

After crossover: 

s1`` = 1110110101  

s2`` = 1111010101  

 

s5`` = 0100011101  

s6`` = 1110110011 

 

{ƻƴ ŀŘƤƳΣ ǊŀǎǘƎŜƭŜ Ƴǳǘŀǎȅƻƴ ǳȅƎǳƭŀƳŀƪǘƤǊΥ ȅŜƴƛ ǇƻǇǸƭŀǎȅƻƴŀ ƪƻǇȅŀƭŀȅŀŎŀƐƤƳƤȊ ƘŜǊ ōƛǘ ƛœƛƴ 

ƪǸœǸƪ ōƛǊ Ƙŀǘŀ ƻƭŀǎƤƭƤƐƤƴŀ ƛȊƛƴ ǾŜǊƛȅƻǊǳȊ όǀǊƴŜƐƛƴ лΦмύ 

Mutasyonu uygulamadan önce: 

s1`` = 1110110101  



   s2`` = 1111010101  

   s3`` = 1110111101  

   s4`` = 0111000101  

   s5`` = 0100011101  

   s6`` = 1110110011 

 

 

After applying mutation: 

 

s1``` = 1110100101 f (s1``` ) = 6  

 s2``` = 1111110100 f (s2``` ) = 7  

 s3``` = 1110101111 f (s3``` ) = 8  

 s4``` = 0111000101 f (s4``` ) = 5   

 s5``` = 0100011101 f (s5``` ) = 5   

 s6``` = 1110110001 f (s6``` ) = 6   

 

.ƛǊ ƴŜǎƛƭŘŜΣ ǘƻǇƭŀƳ ǇƻǇǸƭŀǎȅƻƴ ǳȅƎǳƴƭǳƐǳ опϥǘŜƴ отϥȅŜ ŘŜƐƛǒǘƛΣ ōǀȅƭŜŎŜ Ϥ҈ ф ŀǊǘǘƤ. Bu 

ƴƻƪǘŀŘŀΣ ōƛǊ ŘǳǊŘǳǊƳŀ ƪǊƛǘŜǊƛ ƪŀǊǒƤƭŀƴŀƴŀ ƪŀŘŀǊ ŀȅƴƤ ǎǸǊŜŎƛ ȅŜƴƛŘŜƴ ȅŀǒƤȅƻǊǳȊΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Örnek: 

A, B, C, D, E, F olmak üzere 6 durumum olsun. Her bir durumdan(genden) ŘƛƐŜǊ ōǸǘǸƴ 

ŘǳǊǳƳƭŀǊƤ (genlere) ƎŜœƛǒ ƳǸƳƪǸƴ ƻƭǎǳƴΦ Tüm durumlar bir defa muhakak ziyaret edilecek.  

O halde 5!=120 tur mümkündür. ¢ǳǊΣ ƘŜǊȊŀƳŀƴ !ΩŘŀƴ ōŀǒƭŀȅŀŎŀƪ ōǸǘǸƴ ŘǳǊǳƳƭŀǊ 

ŘƻƭŀǒƤƭŀŎŀƪ ǎƻƴǳƴŘŀ ȅŜƴƛŘŜƴ !Ωȅŀ ŘǀƴǸƭŜŎŜƪΦ 5ǳǊǳƳƭŀǊ ŀǊŀǎƤƴŘŀ ǊŀǎƎŜƭŜ ōƛǊ Ǌƻǘŀ ƻƭǳǒǘǳǊŀƭƤƳΦ 

ABDFECA. 

 

A

B C

EF

D

 
 

Bu problem Genetik Algoritma ile çözülürken,  

¶ Uygunluk fonkisyonu seçilir. Uygunluk fonksiyonu mesafeler olacak, mesafeyi en aza 

indirilmesi gerekiyor. 

¶ PopǸƭŀǎȅƻƴ ōǸȅǸƪƭǸƐǸΣ ƪŀœ œǀȊǸƳŘŜƴ ƻƭǳǒŀŎŀƪΣ ƳŜǎŜƭŀ мл ǎŜœƛƭŜōƛƭƛǊΦ 

¶ 9ōŜǾŜȅƴ ǎŜǀƛƳƛΣ œǀȊǸƳ ǳȊŀȅƤƴŘŀƪƛ ŦŀǊƪƭƤ ŘǳǊǳƳƭŀǊƤ ƪǳƭƭŀƴŀǊŀƪ ȅŜƴƛ ōƛǊ Ǌƻǘŀ 

ƻƭǳǒǘǳǊǳƭŀŎŀƪΦ όwǳƭŜǘ ǘŜƪŜǊƭŜƐƛΣ ǎƤǊŀƭƤ ȅǀƴǘŜƳύ 

¶ 4ŀǇǊŀȊƭŀƳŀΣ ƛƪƛ ǘǳǊŘŀƴ ȅŜƴƛ ōƛǊ ǘǳǊ ƻƭǳǒǘǳǊǳƭǳǊƪŜƴ œŀǊǇŀȊƭŀƳŀ ƛƪƛ ƴƻƪǘŀƭƤ ƳƤ ȅƻƪǎŀ ǘŜƪ 

ƴƻƪǘŀƭƤ ƳƤΚ 

¶ aǳǘŀǎȅƻƴ ƻǊŀƴƤΣ  ȅŜƴƛ ǘǳǊ ƻƭǳǒǘǳǊǳƭŘǳƪǘŀƴ ǎƻƴǊŀ ōƛǊ ǾŜȅŀ ƛƪƛ ŘǳǊǳƳǳƴ όƎŜƴύ ǊŀǎƎŜƭŜ 

ŘŜƐƛǒǘƛǊƛƭƳŜǎƛ 

¶ .ƛǘƛǊƳŜ  ŀǊǘƤΣ  ƛǘŜǊŀǎȅƻƴ ǎŀȅƤǎƤƴƤƴ ōŜƭƛǊƭƛ ōƛǊ ǎŀȅƤȅŀ ǳƭŀǒƳŀǎƤ ƳƤΣ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳƴ 

ōŜƭƛǊƭƛ ōƛǊ ŘŜƐŜǊƛƴƛƴ ŀƭǘƤƴŘŀ ǾŜȅŀ ǸǎǘǸƴŘŜ ƻƭƳŀǎƤ ƳƤ ƪŀǊŀǊ ǾŜǊƛƭƛǊΦ 

 

 

Öncelikle ŘǳǊǳƳƭŀǊ όƎŜƴƭŜǊύ ŀǊŀǎƤƴŘŀ raǎƎŜƭŜ н œǀȊǸƳ ǘǳǊǳ ƻƭǳǒǘǳǊŀƭƤƳΦ с ŘǳǊǳƳ ŀǊŀǎƤƴŘŀ 

ƻƭǳǒǘǳǊǳƭŀŎŀƪ ǘǳǊ ǎŀȅƤǎƤҐрΗҐмнл ŦŀǊƪƭƤ ǘǳǊ ƻƭǳǒǘǳǊǳƭŀōƛƭƛr. 

 

Tur-1: A B D F E C A 

Tur-2: A C E D F B A 

 

 

 

 



.ǳ ƛƪƛ ǘǳǊ ƪŜƴŘƛ ŀǊŀƭǊƤƴŘŀ œŀǇǊŀȊƭŀƳŀȅŀ ǘŀōƛ ǘǳǘǳƭǳǊΦ 4ŀǇǊŀȊƭŀƳŀ ƻǊŀƴƤ ҈рл ƻƭǎǳƴ ǾŜ ǘŜƪ 

ƴƻƪǘŀƭƤ ƻƭŀǊŀƪ ȅŀǇƤƭǎƤƴΦ 

 

Tur-1: A B D F E C A 

Tur-2: A C E D F B A 

 

¸Ŝƴƛ ǘǳǊ ƻƭǳǒǘǳǊǳƭǳǊƪŜƴ ōƛǊƛƴŎƛ ǘǳǊŘŀƴ ƛƭƪ ƪƤǎƤƳ ƛƪƛƴŎƛ ǘǳǊŘŀƴ ƛǎŜ ƛƪƛƴŎƛ ƪƤǎƤƳ ŀƭƤƴƤǊΦ TƪƛƴŎƛ 

ƪƤǎƤƳŘŀ ƻƭŀƴƭŀǊ ōƛǊƛƴŎƛ ƪƤǎƤƳŘŀ ǾŀǊ ƛǎŜ ŀƭƤƴƳŀȊΣ ȅŜǊƛƴŜ  ƛƪƛƴŎƛ ǘǳǊǳƴŘŀƴ ōŀǒƤƴŘŀƴ ƛǘƛōŀǊŜƴ 

ƻƭƳŀȅŀƴƭŀǊ ŀƭƤƴǊΦ 

Tur-3: A B D D F B A = A B D F C E A olur.  

 

aǳǘŀǎȅƻƴǳ ȅŀǇŀǊƪŜƴ ǘŜƪ ƴƻƪǘŀƭƤ ōƛǊ ŘǳǊǳƳǳƴ όƎŜƴƛƴύ ŘŜƐƛǒǘƛǊƛƭǎƛƴΦ  ¸Ŝƴƛ ƻƭǳǒŀƴ ¢ǳǊŘŀ ǊŀǎƎŜƭŜ 

ōƛǊ ŘǳǊǳƳ όƎŜƴύ ŘŜƐƛǒǘƛǊƛƭǎƛƴΦ  {ǀȊƎŜƭƛƳƛ .Ωȅƛ ŘŜƐƛǒǘƛǊŜƭƛƳ ǾŜ 9 ƻƭǎǳƴΦ  ¸Ŝƴƛ ǘǳǊ όƪǊƻƳƻȊƻƳύΣ 

 

Tur-4: A E D F C B A ƻƭǳǊΦ  9 ŘǳǊǳƳǳ ƛƪƛ ŀŘŜǘ ƻƭŀƳŀȅŀŎŀƐƤ ƛœƛƴ ǎŀƐ ǘŀǊŀŦŘŀƪƛ 9 . ƛƭŜ ŘŜƐƛǒǘƛǊƛƭƛǊΦ 

Böylece mutasyondan ǎƻƴǊŀƪƛ ǘǳǊŘŀ ŜƭŘŜ ŜŘƛƭƳƛǒ ƻƭǳǊΦ 

 

 

.ǳ ŀǒŀƳŀŘŀƴ ǎƻƴǊŀ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ƘŜǎŀǇƭŀƴƤǊΦ tƻǇǸƭŀǎȅƻƴ ƛœŜǊƛǎƛƴŘŜƪƛ ŘƛƐŜǊ 

œǀȊǸƳƭŜǊŘŜƴ ŘŀƘŀ ƪƤǎŀ ƳŜǎŀŦŜ ƛǎŜ ŘƛƐŜǊ œǀȊǸƳƭŜǊŘŜƴ ŘŀƘŀ ƛȅƛ œǀȊǸƳ ƻƭŀǊŀƪ kabul edilir. 

9ƐŜǊ ŘŜƐƛƭǎŜ ǀƭŘǸǊǸƭǸǊΦ 

 

!ŘƤƳƭŀǊƤ ǎƤǊŀƭŀǊǎŀƪΣ 

¶ 10 tane ōŀǒƭŀƴƎƤœ œǀȊǸƳǸƴǸ ƻƭǳǒǘǳǊulur. 

¶ IŜǊōƛǊ œǀȊǸƳ ƛœƛƴ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴǳ ŘŜƐŜǊƛƴƛ ƘŜǎŀǇƭŀƴƤǊΦ 

¶ .ŀǒƭŀƴƎƤœ œǀȊǸƳƭŜǊƛƴŘŜƴ ƛƪƛ ǘŀƴŜ ŜōŜǾŜȅƴ ǎŜœƛƭƛǊΦ 

¶ 9ōŜǾŜȅƴƭŜǊ ǸȊŜǊƛƴŘŜ œŀǇǊŀȊƭŀƳŀ ȅŀǇƤƭƤǊΦ 

¶ Mutasyona tabi tutulur. 

¶ ¸Ŝƴƛ  ōƛǊŜȅƛƴ ǳȅƎǳƴƭǳƪ Ŧƻƴƪǎƛȅƻƴ ŘŜƐŜǊƛ ƘŜǎŀǇƭŀƴƤǊΦ 

¶ ¸Ŝƴƛ ōƛǊŜȅ ǀƭŘǸǊǸƭŜŎŜƪ Ƴƛ ȅƻƪǎŀ ǇƻǇǸƭŀǎȅƻƴŀ ƪŀǘƤƭŀŎŀƪ ƳƤ ƪŀǊŀǊ ǾŜǊƳŜƪ ƛœƛƴ 

ǎŜƭŜƪǎƛȅƻƴ ƛǒƭŜƳƛ ȅŀǇƤƭƤǊΦ 

¶ .ƛǘƛǊƳŜ ǒŀǊǘƤ ǎŀƐƭŀƴŘƤ ƳƤ ŘƛȅŜ ƪƻƴǘǊƻƭ ŜŘƛƭƛǊΣ ǎŀƐƭŀƴŘƤȅǎŀ Ŝƴ ƛȅƛ œǀȊǸƳ ŀƭ ǾŜ œƤƪΦ 

 

 

 

 

 

 

 

 

 



8. tȅǘƘƻƴ ¸ǸƪƭŜƳŜ 
1- python.org  

Download 

All Releases 

Python releases by version number 

Python 3.9.13 

bƻǘΥ ǎŜǘǳǇ ƪǳǊǳƭǳƳǳƴŘŀ ǇŀǘƘ ǎŜœƳŜ ŘŀƘƛƭ ƛƪƛ ƪǳǘǳŎǳƐǳ Řŀ ƻƴŀȅƭŀȅƤƴΦ 

 

2- https://www.anaconda.com/products/distribution 

Dowload(uzun sürer) 

Setup install ediƭƛǊƪŜƴΣ ƪǳǘǳŎǳƪƭŀǊƤƴ ǎŜœƛƳƛƴŜ Řƛƪƪŀǘ ŜŘƛƴΣ ƻǊǘŀƪ ǇŀǘƘ ǎŜœƛƳƛ ȅŀǇƤƴ 

!ƴŀŎƻƴŘŀ bŀǾƛƎŀǘƻǊ ƪǳǊǳƭǳƳǳ ȅŀǇƤƴ 

 

3- Editör 

https://code.visualstudio.com/ 

Download for Windows 

 

4- 4ŀƭƤǒǘƤǊƤƭƤǊƪŜƴ 

!ƴŀŎƻƴŘŀ bŀǾƛƎŀǘƻǊΣ ōŀǒƭŀǘ ƳŜƴǸǎǸƴŘŜƴ ȅŀȊƤƭƤǊŀƪ ŜƴǘŜǊ ȅŀǇƤƭƤǊ 

±{ /ƻŘŜ ǎŜœƛƭƛǊΦ [ŀǳƴŎƘ ȅŀǇƤƭƤǊΦ 

 

Pandas 
tŀƴŘŀǎΣ ǾŜǊƛ ƛǒƭŜƳŜǎƛ ǾŜ ŀƴŀƭƛȊƛ ƛœƛƴ tȅǘƘƻƴ ǇǊƻƎǊŀƳƭŀƳŀ ŘƛƭƛƴŘŜ ȅŀȊƤƭƳƤǒ ƻƭŀƴ ōƛǊ ȅŀȊƤƭƤƳ 

ƪǸǘǸǇƘŀƴŜǎƛŘƛǊΦ .ǳ ƪǸǘǸǇƘŀƴŜ ǘŜƳŜƭ ƻƭŀǊŀƪ ȊŀƳŀƴ ŜǘƛƪŜǘƭƛ ǎŜǊƛƭŜǊƛ ǾŜ ǎŀȅƤǎŀƭ ǘŀōƭƻƭŀǊƤ ƛǒƭŜƳŜk 

ƛœƛƴ ōƛǊ ǾŜǊƛ ȅŀǇƤǎƤ ƻƭǳǒǘǳǊǳǊ ǾŜ ōǳ ǒŜƪƛƭŘŜ œŜǒƛǘƭƛ ƛǒƭŜƳƭŜǊ ōǳ ǾŜǊƛ ȅŀǇƤǎƤ ǸȊŜǊƛƴŘŜ 

ƎŜǊœŜƪƭŜǒǘƛǊƛƭŜōƛƭƛǊ ƻƭǳǊΦ ¸ŀȊƤƭƤƳ ǸŎǊŜǘǎƛȊŘƛǊ ǾŜ ōƛǊ œŜǒƛǘ ƭƛǎŀƴǎƤƴŀ ǎŀƘƛǇǘƛǊΦ ¸ŀȊƤƭƤƳ ƛǎƳƛƴƛ ōƛǊ 

ŜƪƻƴƻƳŜǘǊƛ ǘŜǊƛƳƛ ƻƭŀƴ ǾŜǊƛ ǇŀƴŜƭƛƴŘŜƴ ŀƭƳƤǒǘƤǊΦ .ƛǊ ǾŜǊƛ ǇŀƴŜƭƛ ōƛǊœƻƪ ȊŀƳŀƴ ŀǊŀƭƤƐƤ ƛœƛƴŘŜ 

ŦŀǊƪƭƤ ƎǀȊƭŜƳƭŜǊƛƴ ƛǒƭŜƴŜōƛƭŘƛƐƛ ȅŀǇƤȅƤ ǘŀǊƛŦ ŜŘŜǊΦ 

 

Kütüphane özellikleri 

¶ TƴŘŜƪǎƭƛ 5ŀǘŀCǊŀƳŜ όǾŜǊƛ ƛǎƪŜƭŜǘƛύ ƻōƧŜƭŜǊƛ ƛƭŜ ǾŜǊƛ ƛǒƭŜƳŜǎƛ ȅŀǇŀōƛƭƳŜƪΦ 

¶ IŀŦƤȊŀŘŀƪƛ ǾŜȅŀ ŦŀǊƪƭƤ ǘǸǊƭŜǊŘŜ ōǳƭǳƴŀƴ ǾŜǊƛȅƛ ƻƪǳȅŀōƛƭƳŜƪ ǾŜ ȅŀȊŀōƛƭƳŜƪ ƛœƛƴ araçlar 

ǎŀƐƭŀƳŀƪΦ 

¶ ±ŜǊƛ ǎƤǊŀƭŀƳŀ ǾŜ ōǸǘǸƴƭŜǒƛƪ ƪŀȅƤǇ ǾŜǊƛ ǎŜƴŀǊȅƻƭŀǊƤƴŀ ƪŀǊǒƤ ŜǎƴŜƪ ƛƳƪŀƴƭŀǊ ǎǳƴƳŀǎƤΦ 

¶ ±ŜǊƛ ǎŜǘƭŜǊƛƴƛƴ ǘŜƪǊŀǊ ōƻȅǳǘƭŀƴŘƤǊƤƭƳŀǎƤ ǾŜȅŀ ŘǀƴŘǸǊǸƭƳŜǎƛΦ 

¶ 9ǘƛƪŜǘ ōŀȊƭƤ ŘƛƭƛƳƭŜƳŜΣ ǀȊŜƭ ƛƴŘŜƪǎƭŜƳŜ ǾŜ ōǸȅǸƪ ǾŜǊƛ ǎŜǘƭŜǊƛƴƛ ŀȅǊƤǒǘƤǊƳŀ ǀȊŜƭƭƛƐƛΦ 

¶ Veri iskelŜǘƛƴŜ ǎǸǘǳƴ ŜƪƭŜƳŜ ǾŜȅŀ ǾŀǊ ƻƭŀƴ ǎǸǘǳƴǳ œƤƪŀǊƳŀΦ 

¶ ±ŜǊƛ ƎǊǳǇƭŀƳŀ ǀȊŜƭƭƛƐƛ ƛƭŜ ŀȅƤǊƳŀ-uygulama-ōƛǊƭŜǒǘƛǊƳŜ ǳȅƎǳƭŀƳŀƭŀǊƤƴƤƴ ȅŀǇƤƭŀōƛƭƳŜǎƛΦ 

¶ ±ŜǊƛ ǎŜǘƭŜǊƛƴƛƴ ōƛǊƭŜǒǘƛǊƛƭƳŜǎƛ ǾŜ ōƛǊōƛǊƛƴŜ ŜƪƭŜƴƳŜǎƛΦ 

https://www.anaconda.com/products/distribution
https://code.visualstudio.com/


¶ IƛȅŜǊŀǊǒƛƪ ŜƪǎŜƴƭŜǊƛ ƛƴŘŜƪǎƭŜƳŜ ǀȊŜƭƭƛƐƛȅƭŜ ōƛǊƭƛƪǘŜ œƻƪ ōƻȅǳǘƭǳ veriden, daha az 

boyutlu veri elde edilebilmesi. 

¶ ½ŀƳŀƴ ǎŜǊƛǎƛ ǀȊŜƭƭƛƐƛΥ ½ŀƳŀƴ ŀǊŀƭƤƐƤ ƻƭǳǒǘǳǊƳŀώпϐ ǾŜ ǎƤƪƭƤƪ œŜǾǊƛƳƭŜǊƛ ȅŀǇƳŀΣ ƘŀǊŜƪŜǘƭƛ 

ŀǊŀƭƤƪ ƛǎǘŀǘƛǎǘƛƪ ŦƻƴƪǎƛȅƻƴƭŀǊƤΣ ǘŀǊƛƘ ǀǘŜƭŜƳŜ ǾŜ ƎŜŎƛƪǘƛǊƳŜΦ 

¶ Veri filtrelemesi yapabilmek. 

 

Kütüphane performans konusǳƴŘŀ ȅǸƪǎŜƪ ŘŜǊŜŎŜŘŜ Ŝƴ ƛȅƛƭŜƴƳƛǒǘƛǊΦ .ǳ ȅǸȊŘŜƴ 

ƪǸǘǸǇƘŀƴŜƴƛƴ ǀƴŜƳƭƛ ǇŀǊœŀƭŀǊƤ /tȅǘƘƻƴ ǾŜ / ǸȊŜǊƛƴŘŜ ȅŀȊƤƭƳƤǒƭŀǊŘƤǊΦ 

 

5ŀǘŀŦǊŀƳŜǎ ό±ŜǊƛ TǎƪŜƭŜǘƭŜǊƛύΥ 

tŀƴŘŀǎ ǘŜƳŜƭ ƻƭŀǊŀƪ ƳŀƪƛƴŜ ǀƐǊŜƴƳŜǎƛ ǳȅƎǳƭŀƳŀƭŀǊƤƴŘŀ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ .ǳ ǳȅƎǳƭŀƳŀƭŀǊŘŀ 

Ŝƴ ǀƴŜ œƤƪŀƴ ǀȊŜƭƭƛƐƛ ŘŜ ǾŜǊƛ ƛǎƪŜǘƭŜǊƛŘƛǊΦ tŀƴŘŀǎ ŀȅǊƤŎŀ ōƛǊœƻƪ ŦŀǊƪƭƤ ŦƻǊƳŀǘǘŀƴ όŎǎǾΣ ŜȄŎŜƭ Ǝƛōƛύ 

ǾŜǊƛ ƛœŜ ŀƪǘŀǊƳŀǎƤ ƎŜǊœŜƪƭŜǒǘƛǊŜōƛƭƛǊΦ tŀƴŘŀǎ œƻƪ ŦŀǊƪƭƤ ǾŜǊƛ ƛǒƭŜƳŜ ȅǀƴǘŜƳƭŜǊƛƴƛ ǳȅƎǳƭŀȅŀōƛƭƛǊΤ 

ǀǊƴŜƐƛƴ ƎǊǳǇƭŀƳŀΣ ŜƪƭŜƳŜΣ ōƛǊƭŜǒǘƛǊƳŜΣ ƪŀȅƴŀǒǘƤǊƳŀΣ ōƛǊ ŀǊŀȅŀ ƎŜǘƛǊƳŜΦ !ȅǊƤŎŀ ōu kütüphane 

ǾŜǊƛ ǘŜƳƛȊƭŜƳŜ ƛœƛƴ ǾŜǊƛ ŘƻƭŘǳǊƳŀΣ ŘŜƐƛǒǘƛǊƳŜ ǾŜ ǾŀǊǎŀȅƳŀ ǀȊŜƭƭƛƪƭŜǊƛƴŜ ŘŜ ǎŀƘƛǇǘƛǊΦ 

 

 

9. ¸ŀǊŀǊƭŀƴƤƭŀƴ YŀȅƴŀƪƭŀǊ 
1. Machine Learning (ML) Algorithms For Beginners with Code Examples in Python. 

https://medium.com/towards-artificial-intelligence/machine-learning-algorithms-

for-beginners-with-python-code-examples-ml-19c6afd60daa 

2. https://www.w3schools.com/python/python_ml_getting_started.asp 

3. https://www.tutorialspoint.com/machine_learning_with_python/knn_algorithm_fin

ding_nearest_neighbors.htm 

4. https://brilliant.org/wiki/feature-vector/ 

5. https://stanford.edu/~shervine/l/tr/teaching/cs-229/ 

6. https://stanford.edu/~shervine/l/tr/teaching/cs-221/ 

7. https://stanford.edu/~shervine/l/tr/teaching/cs-230/ 

 

 

 

 

 

https://medium.com/towards-artificial-intelligence/machine-learning-algorithms-for-beginners-with-python-code-examples-ml-19c6afd60daa
https://medium.com/towards-artificial-intelligence/machine-learning-algorithms-for-beginners-with-python-code-examples-ml-19c6afd60daa
https://www.w3schools.com/python/python_ml_getting_started.asp
https://www.tutorialspoint.com/machine_learning_with_python/knn_algorithm_finding_nearest_neighbors.htm
https://www.tutorialspoint.com/machine_learning_with_python/knn_algorithm_finding_nearest_neighbors.htm
https://brilliant.org/wiki/feature-vector/
https://stanford.edu/~shervine/l/tr/teaching/cs-229/
https://stanford.edu/~shervine/l/tr/teaching/cs-221/
https://stanford.edu/~shervine/l/tr/teaching/cs-230/

