
�ƨƉʚʯɼƨ ࢑ࡹ ँ ¡Ʉɼƨ ¥ŗǶ˙ƨ $ŗ˦ƨʌ

6ó, ࣗ�ࡱࢅ bŗțț ࡹࡽࡱࡽ ৿ Ď, óŗȳ 6ǶƨǖɄ
óʯɼŗȍ éŗȭɱʯɼƨࣗ ˝Ƕʚǫ ǫƨțɱ ǑɼɄȭ ȭŗȳ˦ Ʉʚǫƨɼʌ



�ȳȳɄʯȳƉƨȭƨȳʚʌυ pɄȭƨ˝Ʉɼȕ ࢕ Ƕʌ ƕʯƨ bɼǶƕŗ˦ ࢁࣩࡽࡹ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ ¥Ʉ ǖɼɄʯɱ˝Ʉɼȕ ŗʌʌǶǖȳȭƨȳʚࣗ ſʯʚ ˝ƨऒ˙ƨ ɱɄʌʚƨƕ ŗ एâɼɄſŗſǶțǶʚ˦
éƨ˙Ƕƨ˝ऐ ˝Ʉɼȕʌǫƨƨʚ Ʉȳ ʚǫƨ ƉɄʯɼʌƨ ˝ƨſʌǶʚƨ ʚǫŗʚ ˝ƨऒțț ʚŗȕƨ
ʯɱ Ƕȳ ƕǶʌƉʯʌʌǶɄȳ ʌƨƉʚǶɄȳ ǶȳࣽɱƨɼʌɄȳ Ʉȳ İƨƕȳƨʌƕŗ ࣖ˦υ ,ɄȳʌǶʌʚʌ ɄǑ ɱŗʌʚ ƨ˥ŗȭ ɱɼɄſțƨȭʌࣖυ �ƨƉʚʯɼƨ Ʉȳ ÿǫʯɼʌƕŗ˦ ˝Ƕțț ſƨ ŗ ǫǶǖǫࣽțƨ˙ƨț ʌʯȭȭŗɼ˦ ॻ
ƉɄȭſǶȳŗʚɄɼǶƉʌ ɼƨ˙Ƕƨ˝ ɱɼɄſțƨȭʌࣖυ bǶțț Ʉʯʚ ,�âEʌ ॻ ʚǫƨ EȳƕࣽɄǑࣽçʯŗɼʚƨɼ ʌʯɼ˙ƨ ࣖ˦ yǑ ৑ࡱ࢙ ɄǑ ʚǫƨ
Ɖțŗʌʌ ƕɄƨʌ ſɄʚǫࣗ ƨ˙ƨɼ˦Ʉȳƨ ǖƨʚʌ ৑ࢉࣖࡱ ƨ˥ʚɼŗ ƉɼƨƕǶʚ ŗƕƕƨƕ ʚɄ
ʚǫƨǶɼ ̇ȳŗț ƉɄʯɼʌƨ ǖɼŗƕƨࣖυ ÿǫƨ bǶȳŗț E˥ŗȭ Ƕʌ Ʉȳ İƨƕȳƨʌƕŗ˦ ࢕ࣩࡽࡹ ǑɼɄȭ
â¡ࣖυࡱࢁࣘࡽࣽ¡�ࡱࢁࣘࡹࡹ ĸɄʯऒțț ʚŗȕƨ ʚǫƨ ƨ˥ŗȭ ɼƨȭɄʚƨț˦ ſ˦ ƕɄ˝ȳțɄŗƕǶȳǖ ŗ â6b

ǑɼɄȭ eɼŗƕƨʌƉɄɱƨ ŗȳƕ ʌʯſȭǶʚʚǶȳǖ ˦Ʉʯɼ ŗȳʌ˝ƨɼʌ ŗʌ ŗ
â6b ſ˦ ʚǫƨ ƕƨŗƕțǶȳƨࣖυ ¡Ʉɼƨ țɄǖǶʌʚǶƉŗț ƕƨʚŗǶțʌ ʚɄ ƉɄȭƨࣖ

→
deadline , Monday 8am,



�ǖƨȳƕŗυ éƨ˙ǶʌǶʚ ¥ŗǶ˙ƨ $ŗ˦ƨʌ ˝Ƕʚǫ ŗ ȳƨ˝ ŗɱɱțǶƉŗʚǶɄȳ ः ʚƨ˥ʚ
ƉțŗʌʌǶ̇ƉŗʚǶɄȳࣖυ âɼŗƉʚǶƉŗț ƕƨȭɄࣖ



éƨƉŗɱࣘ ¥ŗǶ˙ƨ $ŗ˦ƨʌ ƉțŗʌʌǶ̇ƨɼυ İƨ ˝ŗȳʚ ʚɄ ɱɼƨƕǶƉʚ ŗ Ɖțŗʌʌࣗ ǖǶ˙ƨȳ ƉƨɼʚŗǶȳ Ǒƨŗʚʯɼƨʌࣖυ ĎʌǶȳǖ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣗ ˝ƨ ˝ɼǶʚƨҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ bɄɼ ƨŗƉǫ Ɖțŗʌʌࣗ ˝ƨ ƉɄȭɱʯʚƨ ʚǫƨ ȳʯȭƨɼŗʚɄɼ ʯʌǶȳǖ ʚǫƨ ȳŗǶ˙ƨ
ŗʌʌʯȭɱʚǶɄȳ ɄǑ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑ Ǒƨŗʚʯɼƨʌ
ǖǶ˙ƨȳ ʚǫƨ Ɖțŗʌʌࣖυ İƨ ƨʌʚǶȭŗʚƨ ƨŗƉǫ ʚƨɼȭ Ƕȳ ʚǫƨ ȳʯȭƨɼŗʚɄɼ ſŗʌƨƕ Ʉȳ ʚǫƨ
ʚɼŗǶȳǶȳǖ ƕŗʚŗࣖυ İƨ ɱɼƨƕǶƉʚ ʚǫƨ Ɖțŗʌʌ ˝Ƕʚǫ ʚǫƨ țŗɼǖƨʌʚ ȳʯȭƨɼŗʚɄɼࣖυ İɄɼȕʌ ǶǑ ˝ƨ ǫŗ˙ƨ ȭʯțʚǶɱțƨ Ɖțŗʌʌƨʌࣗ ʚɄɄࣛ

e.g. color,

species,
✗ firmness

↳
e.g. ripe, not ripe
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ÿƨ˥ʚ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ



ÿƨ˥ʚ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ

υ ÿƨ˥ʚ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ ɱɼɄſțƨȭʌ ǶȳƉțʯƕƨࣘυ óƨȳʚǶȭƨȳʚ ŗȳŗț˦ʌǶʌ ࣯ƨࣖǖࣖ ɱɄʌǶʚǶ˙ƨ ŗȳƕ ȳƨǖŗʚǶ˙ƨ
ƉʯʌʚɄȭƨɼ ɼƨ˙Ƕƨ˝ʌࣱࣖυ 6ƨʚƨɼȭǶȳǶȳǖ ǖƨȳɼƨ ࣯ȳƨ˝ʌ ŗɼʚǶƉțƨʌࣗ ſțɄǖ ɱɄʌʚʌࣗ ƨʚƉࣱࣖࣖυ óɱŗȭ ̇țʚƨɼǶȳǖࣖυ ¶ʯɼ ǖɄŗțࣘ ǖǶ˙ƨȳ ʚǫƨ ſɄƕ˦ ɄǑ ŗȳ ƨȭŗǶțࣗ ƕƨʚƨɼȭǶȳƨ ˝ǫƨʚǫƨɼ

Ƕʚऒʌ ʌɱŗȭ Ʉɼ ǫŗȭ ࣯ȳɄʚ ʌɱŗȭࣱࣖ
u



çʯƨʌʚǶɄȳࣘ pɄ˝ ƕɄ ˝ƨ ƉɄȭƨ ʯɱ ˝Ƕʚǫ Ǒƨŗʚʯɼƨʌࣞ



bƨŗʚʯɼƨʌ
yƕƨŗࣘυ ,ǫɄɄʌƨ ŗ ƕǶƉʚǶɄȳŗɼ˦ ɄǑ ҷ ˝Ʉɼƕʌࣗ ƨࣖǖࣖ एɱɼǶȳƉƨऐࣗ एȭɄȳƨ˦ऐࣗ

एǑɼƨƨऐࣖ ࣖࣖυ éƨɱɼƨʌƨȳʚ ƨŗƉǫ ƨȭŗǶț ˝Ƕʚǫ ŗ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼ ɀӊࣘ
ɀӊ � 
�	ӊڎӊ	�
���ӊ	ҷ
ڝ

˝ǫƨɼƨυ ӊ	һ
 � � ǶǑ ˝Ʉɼƕ һ Ƕʌ ɱɼƨʌƨȳʚ Ƕȳ ʚǫƨ ƨȭŗǶțࣗ ŗȳƕυ ӊ	һ
 � � Ʉʚǫƨɼ˝Ƕʌƨࣖ
ÿǫǶʌ Ƕʌ Ɖŗțțƨƕ ʚǫƨ ſŗǖࣽɄǑࣽ˝Ʉɼƕʌ ȭɄƕƨțࣖ



,ɄȳƉɼƨʚƨ ƨ˥ŗȭɱțƨυ 6ǶƉʚǶɄȳŗɼ˦ࣘ एɱɼǶȳƉƨऐࣗ एȭɄȳƨ˦ऐࣗ एǑɼƨƨऐࣗ ŗȳƕ ए˥˥˥ऐࣖυ 6ŗʚŗʌƨʚ ɄǑ ࢉ ƨȭŗǶțʌ ࣯ɼƨƕ ŗɼƨ ʌɱŗȭࣗ ǖɼƨƨȳ ŗɼƨ ǫŗȭࣱࣘυ एy ŗȭ ʚǫƨ ɱɼǶȳƉƨ ɄǑ Ď,ó6 ŗȳƕ y ƕƨȭŗȳƕ ȭɄȳƨ ࣖ˦ऐυ एÿŗɱǶɄƉŗ E˥ɱɼƨʌʌࣘ ɼƨƕƨƨȭ ˦Ʉʯɼ Ǒɼƨƨ ÿǫŗǶ yƉƨƕ ÿƨŗࣛऐυ ए6ó, ࣘ�ࡱࢅ Ǒɼƨƨ ɱɄǶȳʚʌ ǶǑ ˦Ʉʯ ̇țț Ʉʯʚ ,�âEʌࣛऐυ ए,țǶƉȕ ǫƨɼƨ ʚɄ ȭŗȕƨ ŗ ʚŗ˥ࣽǑɼƨƨ ƕɄȳŗʚǶɄȳ ʚɄ ʚǫƨ yéó ऐࣖυ एbɼƨƨ ,¶Ĭy6 ࢙ࡹࣽ ʚƨʌʚʌ ŗʚ âɼǶȳƉƨ ,ƨȳʚƨɼࣖऐ



¥ŗǶ˙ƨ $ŗ˦ƨʌ ǑɄɼ ʌɱŗȭ ƉțŗʌʌǶ̇ƉŗʚǶɄȳҩ	Ɖțŗʌʌ ਎ Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ ਎ Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ ÿɄ ƉțŗʌʌǶǑ˦ ŗȳ ƨȭŗǶțࣗ ˝ƨऒțț ʯʌƨ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ʚɄ ƉŗțƉʯțŗʚƨ
ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ Ƕʚ ſƨțɄȳǖǶȳǖ ʚɄ ƨŗƉǫ Ɖțŗʌʌࣘυ ҩ	ʌɱŗȭ ਎ Ǒƨŗʚʯɼƨʌ
ࣖυ ҩ	ǫŗȭ ਎ Ǒƨŗʚʯɼƨʌ
ࣖυ İƨऒțț ɱɼƨƕǶƉʚ ʚǫƨ Ɖțŗʌʌ ˝Ƕʚǫ ŗ țŗɼǖƨɼ ɱɼɄſŗſǶțǶʚ ࣖ˦



¥ŗǶ˙ƨ $ŗ˦ƨʌ ǑɄɼ ʌɱŗȭ ƉțŗʌʌǶ̇ƉŗʚǶɄȳҩ	Ɖțŗʌʌ ਎ Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ ਎ Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ ¥Ʉʚƨ ʚǫŗʚ ʚǫƨ ǑɄɼȭʯțŗʌ ǑɄɼ ҩ	ʌɱŗȭ ਎ Ǒƨŗʚʯɼƨʌ
 ŗȳƕҩ	ǫŗȭ ਎ Ǒƨŗʚʯɼƨʌ
 ǫŗ˙ƨ ʚǫƨ ʌŗȭƨ ƕƨȳɄȭǶȳŗʚɄɼࣗҩ	Ǒƨŗʚʯɼƨʌ
ࣖυ ÿǫʯʌࣗ ˝ƨ Ɖŗȳ ̇ȳƕ ʚǫƨ țŗɼǖƨɼ ɱɼɄſŗſǶțǶʚ˦ ȍʯʌʚ ſ˦ ƉɄȭɱŗɼǶȳǖ
ȳʯȭƨɼŗʚɄɼʌࣘυ ҩ	ʌɱŗȭ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ʌɱŗȭ
ࣖυ ҩ	ǫŗȭ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ǫŗȭ
ࣖ

✗

ignore

☐



¥ŗǶ˙ƨ $ŗ˦ƨʌ ǑɄɼ ʌɱŗȭ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İƨ ȳƨƨƕ ʚɄ ƕƨʚƨɼȭǶȳƨ ǑɄʯɼ ɸʯŗȳʚǶʚǶƨʌࣘ
ࣖࡹ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ʌɱŗȭ
ࣖ
ࣖࡽ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ǫŗȭ
ࣖ
ࣖࢁ ҩ	ʌɱŗȭ
ࣖ
ࣖࢅ ҩ	ǫŗȭ
ࣖ

İǫǶƉǫ ɄǑ ʚǫƨʌƨ ɱɼɄſŗſǶțǶʚǶƨʌ ʌǫɄʯțƕ ŗƕƕ ʚɄ ࣞࡹ
�ࣱ ࣗࡹ ࡽ
$ࣱ ࣗࢁ ࢅ
,ࣱ $Ʉʚǫ � ŗȳƕ $
6ࣱ ¥ƨǶʚǫƨɼ � ȳɄɼ $
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢁࢉࡱ࢑ ࣖࡹࢍࢅ࢑

Plspam / features)
+ PCham /features) = I

E-





EʌʚǶȭŗʚǶȳǖ ɱɼɄſŗſǶțǶʚǶƨʌ ˝Ƕʚǫ ʚɼŗǶȳǶȳǖ ƕŗʚŗ

υ ÿɄ ƨʌʚǶȭŗʚƨ ҩ	ʌɱŗȭ
ࣗ ˝ƨ ƉɄȭɱʯʚƨҩ	ʌɱŗȭ
 ̢ ࣥ ʌɱŗȭ ƨȭŗǶțʌ Ƕȳ ʚɼŗǶȳǶȳǖ ʌƨʚ
ࣥ ƨȭŗǶțʌ Ƕȳ ʚɼŗǶȳǶȳǖ ʌƨʚυ ÿɄ ƨʌʚǶȭŗʚƨ ҩ	ǫŗȭ
ࣗ ˝ƨ ƉɄȭɱʯʚƨҩ	ʌɱŗȭ
 ̢ ࣥ ǫŗȭ ƨȭŗǶțʌ Ƕȳ ʚɼŗǶȳǶȳǖ ʌƨʚ
ࣥ ƨȭŗǶțʌ Ƕȳ ʚɼŗǶȳǶȳǖ ʌƨʚυ İǫŗʚ ŗſɄʯʚ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ʌɱŗȭ
 ŗȳƕ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ǫŗȭ
ࣞ

ham
on



�ʌʌʯȭɱʚǶɄȳ ɄǑ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨυ ¥Ʉʚƨ ʚǫŗʚ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ʌɱŗȭ
 țɄɄȕʌ țǶȕƨҩ	ӊ	�
 � �
 ӊ	�
 � �
 ���
 ӊ	ҷ
 � � ਎ ʌɱŗȭ
υ éƨƉŗțțࣘ ʚǫƨ ȕƨ˦ ŗʌʌʯȭɱʚǶɄȳ ʚǫŗʚ ʚǫƨ ¥ŗǶ˙ƨ $ŗ˦ƨʌ ƉțŗʌʌǶ̇ƨɼ
ȭŗȕƨʌ Ƕʌ ʚǫŗʚ ʚǫƨ Ǒƨŗʚʯɼƨʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ
ǖǶ˙ƨȳ ʚǫƨ Ɖțŗʌʌࣖυ ÿǫǶʌ ȭƨŗȳʌ ˝ƨ Ɖŗȳ ƨʌʚǶȭŗʚƨ ҩ	Ǒƨŗʚʯɼƨʌ ਎ ʌɱŗȭ
 ŗʌҩ	ӊ	�
 � �
 ӊ	�
 � �
 ���
 ӊ	ҷ
 � � ਎ ʌɱŗȭ
�ҩ	ӊ	�
 � � ਎ ʌɱŗȭ
 ͥ ҩ	ӊ	�
 � � ਎ ʌɱŗȭ
 ͥ ��� ͥ ҩ	ӊ	ҷ
 � � ਎ ʌɱŗȭ


P (no word 1, yes word 2, - . - . , no word d /spam)

→
"and "

=p (no word I /spam) . P(yesward 2 / spam) -
-- -



,ɄȳƉɼƨʚƨ ƨ˥ŗȭɱțƨυ 6ǶƉʚǶɄȳŗɼ˦ࣘ एɱɼǶȳƉƨऐࣗ एȭɄȳƨ˦ऐࣗ एǑɼƨƨऐࣗ ŗȳƕ ए˥˥˥ऐࣖυ 6ŗʚŗʌƨʚ ɄǑ ࢉ ƨȭŗǶțʌ ࣯ɼƨƕ ŗɼƨ ʌɱŗȭࣗ ǖɼƨƨȳ ŗɼƨ ǫŗȭࣱࣘυ एy ŗȭ ʚǫƨ ɱɼǶȳƉƨ ɄǑ Ď,ó6 ŗȳƕ y ƕƨȭŗȳƕ ȭɄȳƨ ࣖ˦ऐυ एÿŗɱǶɄƉŗ E˥ɱɼƨʌʌࣘ ɼƨƕƨƨȭ ˦Ʉʯɼ Ǒɼƨƨ ÿǫŗǶ yƉƨƕ ÿƨŗࣛऐυ ए6ó, ࣘ�ࡱࢅ Ǒɼƨƨ ɱɄǶȳʚʌ ǶǑ ˦Ʉʯ ̇țț Ʉʯʚ ,�âEʌࣛऐυ ए,țǶƉȕ ǫƨɼƨ ʚɄ ȭŗȕƨ ŗ ʚŗ˥ࣽǑɼƨƨ ƕɄȳŗʚǶɄȳ ʚɄ ʚǫƨ yéó ऐࣖυ एbɼƨƨ ,¶Ĭy6 ࢙ࡹࣽ ʚƨʌʚʌ ŗʚ âɼǶȳƉƨ ,ƨȳʚƨɼࣖऐ



,ɄȳƉɼƨʚƨ ƨ˥ŗȭɱțƨυ ¥ƨ˝ ƨȭŗǶț ʚɄ ƉțŗʌʌǶǑ˦ࣘ ए6Ʉ˝ȳțɄŗƕ ŗ Ǒɼƨƨ ƉɄɱ˦ ɄǑ ʚǫƨ âɼǶȳƉƨ
ɄǑ âƨɼʌǶŗ ऐࣖऑ

:

pfspam / features) ✗ P(spam ) . P see /spam) • PHey / spam )
- P(¥. Ispam) - P × / spam)

= t:) .#
= to



P(ham / features) ✗ Pfham )

.PH?e/ham).P(Eeylham)-p(Y:elnan)-P(::xlham)=fn-HtfH:)
= ¥ mum. for spam = to

nun for han =

-

'

- predict ham



Ďǫ Ʉǫࣖࣖࣖυ İǫŗʚ ǫŗɱɱƨȳʌ ǶǑ ˝ƨ ʚɼ˦ ʚɄ ƉțŗʌʌǶǑ˦ ʚǫƨ ƨȭŗǶț ए˥˥˥ ˝ǫŗʚऒʌ
˦Ʉʯɼ ɱɼǶƉƨࣗ ɱɼǶȳƉƨऐࣞ

:i÷¥¥÷÷÷:-
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→ do the same thing for
P(ham /features)

→

predictclassnithhig.hr/s#
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