
�ƨƉʚʯɼƨ ࢅࡹ ँ ¡Ʉɼƨ ,ɄȭſǶȳŗʚɄɼǶƉʌࣗ ,ɄȳƕǶʚǶɄȳŗț
âɼɄſŗſǶțǶʚ˦

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



�ȳȳɄʯȳƉƨȭƨȳʚʌυ pɄȭƨ˝Ʉɼȕ ࢍ ŗȳƕ óʯɼ˙ƨ˦ ࢍ ƕʯƨ ʚɄȳǶǖǫʚ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ İƨ ǫŗ˙ƨ ŗ Ǒƨ˝ Ʉ˾Ɖƨ ǫɄʯɼʌ ʚɄƕŗ ࣖ˦υ eɼɄʯɱ˝Ʉɼȕ ࢑ ˝Ƕțț ſƨ ɼƨțƨŗʌƨƕ ʚɄƕŗ ࣗ˦ ƕʯƨ ÿǫʯɼʌƕŗ˦ ࢕ࡹࣩࡹࡹ ŗʚ
ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ ࢑ ˝Ƕțț ſƨ ɼƨțƨŗʌƨƕ ʚɄƕŗ ࣗ˦ ƕʯƨ ¡Ʉȳƕŗ˦ ࡽࡽࣩࡹࡹ ŗʚ
ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ ࢉ ǖɼŗƕƨʌ ŗɼƨ Ʉʯʚࣖυ Ďȳɼƨțŗʚƨƕࣘ ƉɄȳʌǶƕƨɼ ʌǶǖȳǶȳǖ ʯɱ ǑɄɼ ȭ˦ pǶʌʚɄɼ˦ ɄǑ 6ŗʚŗ
óƉǶƨȳƉƨ ʌƨȭǶȳŗɼࣛ → won't actually be

3 hours (more like
I.5-2)



�ǖƨȳƕŗυ � Ǒƨ˝ ȭɄɼƨ ŗɱɱțǶƉŗʚǶɄȳʌ ɄǑ ƉɄȭſǶȳŗʚɄɼǶƉʌࣖυ âŗɼʚǶʚǶɄȳʌ ŗȳƕ ʚǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ ࣖ˦υ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣖ



¡Ʉɼƨ ƉɄȭſǶȳŗʚɄɼǶƉʌ



éƨƉŗɱυ � ʌƨɸʯƨȳƉƨ Ƕʌ ɄſʚŗǶȳƨƕ ſ˦ ʌƨțƨƉʚǶȳǖ ҽ ƨțƨȭƨȳʚʌ ǑɼɄȭ ŗ
ǖɼɄʯɱ ɄǑ Ӏ ɱɄʌʌǶſțƨ ƨțƨȭƨȳʚʌ ˝Ƕʚǫ ɼƨɱțŗƉƨȭƨȳʚࣗ ʌʯƉǫ ʚǫŗʚ
Ʉɼƕƨɼ ȭŗʚʚƨɼʌࣖυ ¥ʯȭſƨɼ ɄǑ ʌƨɸʯƨȳƉƨʌࣘ Ӏҽࣖυ � ɱƨɼȭʯʚŗʚǶɄȳ Ƕʌ ɄſʚŗǶȳƨƕ ſ˦ ʌƨțƨƉʚǶȳǖ ҽ ƨțƨȭƨȳʚʌ ǑɼɄȭ ŗ
ǖɼɄʯɱ ɄǑ Ӏ ɱɄʌʌǶſțƨ ƨțƨȭƨȳʚʌ ˝ǶʚǫɄʯʚ ɼƨɱțŗƉƨȭƨȳʚࣗ ʌʯƉǫ
ʚǫŗʚ Ʉɼƕƨɼ ȭŗʚʚƨɼʌࣖυ ¥ʯȭſƨɼ ɄǑ ɱƨɼȭʯʚŗʚǶɄȳʌࣘ ҩ	Ӏ
 ҽ
 � Ӏ�	Ӏ˲ҽ
� ࣖυ � ƉɄȭſǶȳŗʚǶɄȳ Ƕʌ ɄſʚŗǶȳƨƕ ſ˦ ʌƨțƨƉʚǶȳǖ ҽ ƨțƨȭƨȳʚʌ ǑɼɄȭ ŗ
ǖɼɄʯɱ ɄǑ Ӏ ɱɄʌʌǶſțƨ ƨțƨȭƨȳʚʌ ˝ǶʚǫɄʯʚ ɼƨɱțŗƉƨȭƨȳʚࣗ ʌʯƉǫ
ʚǫŗʚ Ʉɼƕƨɼ ƕɄƨʌ ȳɄʚ ȭŗʚʚƨɼࣖυ ¥ʯȭſƨɼ ɄǑ ƉɄȭſǶȳŗʚǶɄȳʌࣘ ٦Ӏҽٵ � Ӏ�	Ӏ˲ҽ
�ҽ� ࣖ



E˥ŗȭɱțƨࣘ ƕƨƉȕ ɄǑ Ɖŗɼƕʌ

υ ÿǫƨɼƨ ŗɼƨ ࡽࢉ Ɖŗɼƕʌ Ƕȳ ŗ ʌʚŗȳƕŗɼƕ ƕƨƉȕࣖυ EŗƉǫ Ɖŗɼƕ ǫŗʌ ࡹ ɄǑ ࢅ ʌʯǶʚʌ ࣯óɱŗƕƨʌࣗ ,țʯſʌࣗ pƨŗɼʚʌࣗ
6ǶŗȭɄȳƕʌࣱࣖυ EŗƉǫ Ɖŗɼƕ ǫŗʌ ࡹ ɄǑ ࢁࡹ ˙ŗțʯƨʌ ࣯�Ɖƨࣗ ࣗࡽ ࣗࢁ ࣖࣖࣖࣗ ࣗࡱࡹ �ŗƉȕࣗ
çʯƨƨȳࣗ �Ƕȳǖࣱࣖυ ÿǫƨ Ʉɼƕƨɼ ɄǑ Ɖŗɼƕʌ Ƕȳ ŗ ǫŗȳƕ ƕɄƨʌ ȳɄʚ ȭŗʚʚƨɼࣖυ ÿǫƨɼƨ ŗɼƨ ࢍ ɱɼŗƉʚǶƉƨ ɱɼɄſțƨȭʌ ǫƨɼƨࣙ ˝ƨ ˝Ƕțț țǶȕƨț˦ ȳɄʚ ǖƨʚ

ʚǫɼɄʯǖǫ ʚǫƨȭ ŗțț ࣯ſʯʚ ʌɄțʯʚǶɄȳʌ ˝Ƕțț ſƨ ɱɄʌʚƨƕ ˝Ƕʚǫ ʚǫƨ
ŗȳȳɄʚŗʚƨƕ ʌțǶƕƨʌࣱࣖυ �ʌ ŗ ſɄȳʯʌࣗ ˝ƨ ˝Ƕțț țɄɄȕ ŗʚ ŗ ƉɄƕƨ ƕƨȭɄ ɄǑ ǫɄ˝ ʚɄ ʌɄț˙ƨ ŗțț
ɄǑ ʚǫƨʌƨ ɸʯƨʌʚǶɄȳʌ Ƕȳ â˦ʚǫɄȳࣗ ʯʌǶȳǖ ʚǫƨ KVGTVQQNU țǶſɼŗɼ ࣖ˦υ ĸɄʯऒɼƨ ȳɄʚ ɼƨɸʯǶɼƨƕ ʚɄ ȕȳɄ˝ ǫɄ˝ ʚǫǶʌ ƉɄƕƨ ˝Ʉɼȕʌࣛ

faces



E˥ŗȭɱțƨࣘ ƕƨƉȕ ɄǑ Ɖŗɼƕʌ
ࣖࡹ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ Ƕȳ ɱɄȕƨɼࣞ

ࣖࡽ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ ˝ǫƨɼƨ ŗțț Ɖŗɼƕʌ ŗɼƨ ɄǑ
ʚǫƨ ʌŗȭƨ ʌʯǶʚࣞ

ࣖࢁ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ ʚǫŗʚ ǶȳƉțʯƕƨ ŗ
ǑɄʯɼࣽɄǑࣽŗࣽȕǶȳƕ ࣯˙ŗțʯƨʌ ŗŗŗŗſࣗ ƨࣖǖࣖ ǑɄʯɼ ʌࢁ ŗȳƕ ŗ ࣱࣞࢉ

I:)

- choose 5 face rakes from 13 → ( Y)
- choose 1- suit from 4 → ( y)

⇒ (1)( Y)

13 options for a's face
A- of options f- face
t

48 options for b = 12.4 ←
* optus
for suit

⇒ 11¥41



ࣖࢅ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ ʚǫŗʚ ǫŗ˙ƨ ŗ ʌʚɼŗǶǖǫʚࣗ Ƕࣖƨࣖ
˝ǫƨɼƨ ŗțț Ɖŗɼƕ ˙ŗțʯƨʌ ŗɼƨ ƉɄȳʌƨƉʯʚǶ˙ƨࣞ ࣯ƨࣖǖࣖ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࢑ࣗ ſʯʚ
ʚǫƨ ʌʯǶʚʌ ƕɄȳऒʚ ȭŗʚʚƨɼࣱ

ࣖࢉ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ ʚǫŗʚ ŗɼƨ ŗ ʌʚɼŗǶǖǫʚ ̈ʯʌǫࣗ
Ƕࣖƨࣖ ˝ǫƨɼƨ ŗțț Ɖŗɼƕ ˙ŗțʯƨʌ ŗɼƨ ƉɄȳʌƨƉʯʚǶ˙ƨ ŗȳƕ ŗțț Ɖŗɼƕʌ ŗɼƨ
ɄǑ ʚǫƨ ʌŗȭƨ ʌʯǶʚࣞ ࣯ƨࣖǖࣖ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࢑ࣗ ˝ǫƨɼƨ ŗțț Ɖŗɼƕʌ ŗɼƨ
ƕǶŗȭɄȳƕʌࣱ

For each card
,

4 options9 possible sequences
:

for suit
A- 5 5-9

2-6
6- to

7-J ⇒ 9. 4.4^4-4-4=(9^-5)3-7 8- or
4-8 9 - K

→ still 9 possible sequences
→ 4 options for suit , but

⇒ 94=1362
all cards are the

same suit



ࣖࢍ pɄ˝ ȭŗȳ˦ ࢉ Ɖŗɼƕ ǫŗȳƕʌ ŗɼƨ ʚǫƨɼƨ ʚǫŗʚ ǶȳƉțʯƕƨ ƨ˥ŗƉʚț˦ Ʉȳƨ
ɱŗǶɼ ࣯˙ŗțʯƨʌ ŗŗſƉƕࣗ ƨࣖǖࣖ ʚ˝Ʉ ʌࣗࢁ Ʉɼ ʚ˝Ʉ ʌࣗࢉ ƨʚƉࣱࣖࣞ

Total : (7) '(E) •(%) -

y
}

→ 13 options for the face that is repeated, choose 1
(7)

→ 4 options for the faces of the repeated cards
,
choose 2

(Y)

→ 12 options for the faces of the remaining 3

cards
,
choose 3 ( '})

→ 4 options for the face of each remaining card : 43



ÿǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ˦



E˥ŗȭɱțƨࣘ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄț
ĸɄʯ ƉɄȳƕʯƉʚ ŗ ʌʯɼ˙ƨ˦ ˝ǫƨɼƨ ˦Ʉʯ ŗʌȕ ʌʚʯƕƨȳʚʌ ʚ˝Ʉ ɸʯƨʌʚǶɄȳʌࣖ
ࣖࡹ pɄ˝ ƕǶƕ ˦Ʉʯ ǖƨʚ ʚɄ Ɖŗȭɱʯʌ ʚɄƕŗ˦ࣞ İŗțȕࣗ ſǶȕƨࣗ Ʉɼ ƕɼǶ˙ƨࣞ
࣯�ʌʌʯȭƨ ʚǫƨʌƨ ŗɼƨ ʚǫƨ Ʉȳț˦ ɄɱʚǶɄȳʌࣱࣖ

ࣖࡽ İƨɼƨ ˦Ʉʯ țŗʚƨࣞ

�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ ࢅࡽࣖࡱ



�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ ࢅࡽࣖࡱ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫŗʚऒʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ŗ ɼŗȳƕɄȭț˦ ʌƨțƨƉʚƨƕ ɱƨɼʌɄȳ
˝ŗʌ țŗʚƨࣞ
�ࣱ ࢅࡽࣖࡱ
$ࣱ ࡱࢁࣖࡱ
,ࣱ ࢉࢅࣖࡱ
6ࣱ ࡱࢉࣖࡱ
Eࣱ ¥Ʉȳƨ ɄǑ ʚǫƨ ŗſɄ˙ƨ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢉࢅ࢕ࢉ ࢍࢉࡹ ࢙ࣖ

Pllate) = 0.06+0.03+0.76

=0.45

0



E˥ŗȭɱțƨࣘ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄț
�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ υࢅࡽࣖࡱ óǶȳƉƨ ƨ˙ƨɼ˦Ʉȳƨ ƨǶʚǫƨɼ ˝ŗțȕʌࣗ ſǶȕƨʌࣗ Ʉɼ ƕɼǶ˙ƨʌ ʚɄ ʌƉǫɄɄțࣗ ˝ƨ

ǫŗ˙ƨҩ	�ŗʚƨ
 � ҩ	�ŗʚƨ ̈İŗțȕ
 � ҩ	�ŗʚƨ ̈ $Ƕȕƨ
 � ҩ	�ŗʚƨ ̈ 6ɼǶ˙ƨ
→

"and
"

0.06 0.03 0.36



�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ ࢅࡽࣖࡱ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ ʌɄȭƨɄȳƨ ˝ŗțȕƨƕ ʚɄ ʌƉǫɄɄțࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗࣽ
ſǶțǶʚ˦ ʚǫŗʚ ʚǫƨ˦ ˝ƨɼƨ țŗʚƨࣞ
�ࣱ ࢍࡱࣖࡱ
$ࣱ ࡽࣖࡱ
,ࣱ ࢉࡽࣖࡱ
6ࣱ ࢉࢅࣖࡱ
Eࣱ ¥Ʉȳƨ ɄǑ ʚǫƨ ŗſɄ˙ƨ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢉࢅ࢕ࢉ ࢍࢉࡹ ࢙ࣖ

Plate /walk)= Mate
P(walk)

µ÷÷i÷=E
0 p( later walk)=P(walk)P(late/walk)





E˥ŗȭɱțƨࣘ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄț
�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ υࢅࡽࣖࡱ óǶȳƉƨ ƨ˙ƨɼ˦Ʉȳƨ ƨǶʚǫƨɼ ˝ŗțȕʌࣗ ſǶȕƨʌࣗ Ʉɼ ƕɼǶ˙ƨʌ ʚɄ ʌƉǫɄɄțࣗ ˝ƨ

ǫŗ˙ƨҩ	�ŗʚƨ
 � ҩ	�ŗʚƨ ̈İŗțȕ
 � ҩ	�ŗʚƨ ̈ $Ƕȕƨ
 � ҩ	�ŗʚƨ ̈ 6ɼǶ˙ƨ
υ �ȳɄʚǫƨɼ ˝ŗ˦ ɄǑ ƨ˥ɱɼƨʌʌǶȳǖ ʚǫƨ ʌŗȭƨ ʚǫǶȳǖࣘҩ	�ŗʚƨ
 � ҩ	İŗțȕ
 ҩ	�ŗʚƨ਎İŗțȕ
 � ҩ	$Ƕȕƨ
 ҩ	�ŗʚƨ਎$Ƕȕƨ
� ҩ	6ɼǶ˙ƨ
 ҩ	�ŗʚƨ਎6ɼǶ˙ƨ




âŗɼʚǶʚǶɄȳʌ

υ � ʌƨʚ ɄǑ ƨ˙ƨȳʚʌ Ҟ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭ ǶǑυ ҩ	Ҟһ ̈ ҞҼ
 � � ǑɄɼ ŗțț ʯȳƨɸʯŗț һ
 Ҽࣖυ ҩ	Ҟ� ̉ Ҟ� ̉ ��� ̉ Ҟҽ
 � Ҭࣖυ EɸʯǶ˙ŗțƨȳʚț ࣗ˦ ҩ	Ҟ�
 � ҩ	Ҟ�
 � ��� � ҩ	Ҟҽ
 � �ࣖυ yȳ EȳǖțǶʌǫࣗ Ҟ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭ ǶǑ ƨ˙ƨɼ˦ ɄʯʚƉɄȭƨӅ Ƕȳ Ҭ Ƕʌ Ƕȳ ƨ˥ŗƉʚț˦ Ʉȳƨ ƨ˙ƨȳʚ Ҟһࣖ
µ , Hypo in posted slides)



E˥ŗȭɱțƨ ɱŗɼʚǶʚǶɄȳʌυ yȳ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄțࣗ ʚǫƨ ƨ˙ƨȳʚʌ İŗțȕࣗ $Ƕȕƨࣗ ŗȳƕ 6ɼǶ˙ƨࣖυ yȳ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄțࣗ ʚǫƨ ƨ˙ƨȳʚʌ �ŗʚƨ ŗȳƕ ¶ȳࣽÿǶȭƨࣖυ yȳ ʌƨțƨƉʚǶȳǖ ŗȳ ʯȳƕƨɼǖɼŗƕʯŗʚƨ ʌʚʯƕƨȳʚ ŗʚ ɼŗȳƕɄȭࣗ ʚǫƨ
ƨ˙ƨȳʚʌ bɼƨʌǫȭŗȳࣗ óɄɱǫɄȭɄɼƨࣗ �ʯȳǶɄɼࣗ ŗȳƕ óƨȳǶɄɼࣖυ yȳ ɼɄțțǶȳǖ ŗ ƕǶƨࣗ ʚǫƨ ƨ˙ƨȳʚʌ E˙ƨȳ ŗȳƕ ¶ƕƕࣖυ yȳ ƕɼŗ˝Ƕȳǖ ŗ Ɖŗɼƕ ǑɼɄȭ ŗ ʌʚŗȳƕŗɼƕ ƕƨƉȕ ɄǑ Ɖŗɼƕʌࣗ ʚǫƨ
ƨ˙ƨȳʚʌ óɱŗƕƨʌࣗ ,țʯſʌࣗ pƨŗɼʚʌࣗ ŗȳƕ 6ǶŗȭɄȳƕʌࣖυ óɱƨƉǶŗț Ɖŗʌƨࣘ ǶǑ Қ Ƕʌ ŗȳ ƨ˙ƨȳʚ ŗȳƕ Ҭ Ƕʌ ŗ ʌŗȭɱțƨ ʌɱŗƉƨࣗ Қ
ŗȳƕ ğҚ ɱŗɼʚǶʚǶɄȳ Ҭࣖ



âŗɼʚǶʚǶɄȳʌࣗ ˙ǶʌʯŗțǶ˲ƨƕ

S

✗
✗

✗ sample
space

✗
✗

✗
✗

✗

✗
✗

✗ ✗
✗

✗

✗ ✗
✗



ÿǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ˦

υ yǑ Қ Ƕʌ ŗȳ ƨ˙ƨȳʚ ŗȳƕ Ҟ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭࣗ ʚǫƨȳҩ	Қ
 � ҩ	Қ ̈ Ҟ�
 � ҩ	Қ ̈ Ҟ�
 � ��� � ҩ	Қ ̈ Ҟҽ
� ҽذһ�� ҩ	Қ ̈ Ҟһ

A : data science major
E
,
: freshman f} :

junior
fz : sophomore fy : senior



ÿǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ ࣗ˦ ˙ǶʌʯŗțǶ˲ƨƕ

S
A

sample

⑤ space

Bq Big

P(A) =P (AnG) + PCA aG) + P (An Es) + PCA ^Ex)
+ PLANE;-) +p(AnEa) + P(An Ea)← 0



ÿǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ˦υ yǑ Қ Ƕʌ ŗȳ ƨ˙ƨȳʚ ŗȳƕ Ҟ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭࣗ ʚǫƨȳҩ	Қ
 � ҩ	Қ ̈ Ҟ�
 � ҩ	Қ ̈ Ҟ�
 � ��� � ҩ	Қ ̈ Ҟҽ
� ҽذһ�� ҩ	Қ ̈ Ҟһ
υ óǶȳƉƨ ҩ	Қ ̈ Ҟһ
 � ҩ	Ҟһ
 ͥ ҩ	Қ]Ҟһ
 ſ˦ ʚǫƨ ȭʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨࣗ
ŗȳ ƨɸʯǶ˙ŗțƨȳʚ ǑɄɼȭʯțŗʚǶɄȳ Ƕʌҩ	Қ
 � ҩ	Ҟ�
 ͥ ҩ	Қ]Ҟ�
 � ҩ	Ҟ�
 ͥ ҩ	Қ]Ҟ�
 � ��� � ҩ	Ҟҽ
 ͥ ҩ	Қ]Ҟҽ
� ҽذһ�� ҩ	Ҟһ
 ͥ ҩ	Қ]Ҟһ




�ŗʚƨ ¥Ʉʚ �ŗʚƨ

İŗțȕ ࢍࡱࣖࡱ ࢅࡽࣖࡱ
$Ƕȕƨ ࢁࡱࣖࡱ ࢑ࡱࣖࡱ
6ɼǶ˙ƨ ࢍࢁࣖࡱ ࢅࡽࣖࡱ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ ʌɄȭƨɄȳƨ Ƕʌ țŗʚƨ ʚɄ ʌƉǫɄɄțࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗࣽ
ſǶțǶʚ˦ ʚǫŗʚ ʚǫƨ˦ ˝ŗțȕƨƕࣞ ,ǫɄɄʌƨ ʚǫƨ ſƨʌʚ ŗȳʌ˝ƨɼࣖ
�ࣱ ,țɄʌƨ ʚɄ ࢉࡱࣖࡱ
$ࣱ ,țɄʌƨ ʚɄ ࡱ ࢉࡹࣖ
,ࣱ ,țɄʌƨ ʚɄ ࢁࣖࡱ
6ࣱ ,țɄʌƨ ʚɄ ࢅࣖࡱ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢉࢅ࢕ࢉ ࢍࢉࡹ ࢙ࣖ

Plwaik / late) =

PGY.j.LY/---o.---&s--
0.133 .. .

-



$ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ



E˥ŗȭɱțƨࣘ ǖƨʚʚǶȳǖ ʚɄ ʌƉǫɄɄț

υ ¥Ʉ˝ ʌʯɱɱɄʌƨ ˦Ʉʯ ƕɄȳऒʚ ǫŗ˙ƨ ʚǫŗʚ ƨȳʚǶɼƨ ʚŗſțƨࣖ yȳʌʚƨŗƕࣗ ŗțț
˦Ʉʯ ȕȳɄ˝ Ƕʌυ ҩ	�ŗʚƨ
 � ����ࣖυ ҩ	İŗțȕ
 � ���ࣖυ ҩ	�ŗʚƨ਎İŗțȕ
 � ���ࣖυ ,ŗȳ ˦Ʉʯ ʌʚǶțț ̇ȳƕ ҩ	İŗțȕ਎�ŗʚƨ
ࣞ

PCwalk n Late) =P(Late)P(Walk/Late)
=P/Walk)P(Late/Walk)

Kwak Kate = that?PHKY.PE?+t:YaM--0.3j.y-f2--&s--o
.!??



$ŗ˦ƨʌऒ ʚǫƨɄɼƨȭυ éƨƉŗțț ʚǫŗʚ ʚǫƨ ȭʯțʚǶɱțǶƉŗʚǶɄȳ ɼʯțƨ ʌʚŗʚƨʌ ʚǫŗʚҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ]Қ
υ yʚ ŗțʌɄ ʌʚŗʚƨʌ ʚǫŗʚҩ	қ ̈ Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
υ $ʯʚ ʌǶȳƉƨ Қ ̈ қ ŗȳƕ қ ̈ Қ ŗɼƨ ſɄʚǫ एҚ ŗȳƕ қऐࣗ ˝ƨ ǫŗ˙ƨ ʚǫŗʚҩ	Қ
 ͥ ҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
υ éƨࣽŗɼɼŗȳǖǶȳǖ ˦Ƕƨțƕʌ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣘҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	Қ


(rale)

=



$ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ŗȳƕ ʚǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ˦υ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣘ ҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	Қ
υ éƨƉŗțț ǑɼɄȭ ƨŗɼțǶƨɼࣗ ǑɄɼ ŗȳ˦ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭࣗ қ ŗȳƕ ğқ
ɱŗɼʚǶʚǶɄȳ Ҭࣖ ĎʌǶȳǖ ʚǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ ࣗ˦ ˝ƨ Ɖŗȳ
ɼƨࣽ˝ɼǶʚƨ ҩ	Қ
 ŗʌҩ	Қ
 � ҩ	Қ ̈ қ
 � ҩ	Қ ̈ ğқ
 � ҩ	қ
 ͥ ҩ	Қ]қ
 � ҩ	 ğқ
 ͥ ҩ	Қ] ğқ
υ ÿǫǶʌ ȭƨŗȳʌ ʚǫŗʚ ˝ƨ Ɖŗȳ ɼƨࣽ˝ɼǶʚƨ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ŗʌҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	қ
 ͥ ҩ	Қ]қ
 � ҩ	 ğқ
 ͥ ҩ	Қ] ğқ


complement
-

y
of B



17¥B-
P(A) = Plan B) + P(An B)



E˥ŗȭɱțƨࣘ ƕɼʯǖ ʚƨʌʚǶȳǖ
� ȭŗȳʯǑŗƉʚʯɼƨɼ ƉțŗǶȭʌ ʚǫŗʚ Ƕʚʌ ƕɼʯǖ ʚƨʌʚ ˝Ƕțț ƕƨʚƨƉʚ ʌʚƨɼɄǶƕ ʯʌƨ
৑ࢉ࢙ ɄǑ ʚǫƨ ʚǶȭƨࣖ İǫŗʚ ʚǫƨ ƉɄȭɱŗȳ˦ ƕɄƨʌ ȳɄʚ ʚƨțț ˦Ʉʯ Ƕʌ ʚǫŗʚ
৑ࢉࡹ ɄǑ ŗțț ʌʚƨɼɄǶƕࣽǑɼƨƨ ǶȳƕǶ˙Ƕƕʯŗțʌ ŗțʌɄ ʚƨʌʚ ɱɄʌǶʚǶ˙ƨ ࣯ʚǫƨ Ǒŗțʌƨ
ɱɄʌǶʚǶ˙ƨ ɼŗʚƨࣱࣖ ৑ࡱࡹ ɄǑ ʚǫƨ ÿɄʯɼ ƕƨ bɼŗȳƉƨ ſǶȕƨ ɼŗƉƨɼʌ ʯʌƨ
ʌʚƨɼɄǶƕʌࣖ ĸɄʯɼ Ǒŗ˙ɄɼǶʚƨ Ɖ˦ƉțǶʌʚ ȍʯʌʚ ʚƨʌʚƨƕ ɱɄʌǶʚǶ˙ƨࣖ İǫŗʚऒʌ ʚǫƨ
ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʚǫƨ˦ ʯʌƨƕ ʌʚƨɼɄǶƕʌࣞ

0

T : test positive S : use steroids

PCs) --0.1 P(5) =L -0.1=0.9

PCT / 57=0.95 asked for

PCT / 51--0.15 PCS / T)



1- i. test positive S : use steroids

PCs) --0.1 P(5) =L -0.1=0.9

PCT / 57=0.95 asked for

PCT / 51--0.15 PCS / T)

p-H;=pÉ¥sT
-
- o.io?.:::.:.--.s=o.4i...



E˥ŗȭɱțƨࣘ ſțǶȳƕ ſʯɼǖƨɼ ʚŗʌʚƨ ʚƨʌʚυ ĸɄʯɼ ǑɼǶƨȳƕ ƉțŗǶȭʌ ʚɄ ſƨ ŗſțƨ ʚɄ ƉɄɼɼƨƉʚț˦ ǖʯƨʌʌ ŗ ſʯɼǖƨɼऒʌ
ɼƨʌʚŗʯɼŗȳʚ ŗǒʚƨɼ ȍʯʌʚ Ʉȳƨ ſǶʚƨࣖυ ÿǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʌǫƨ ƉɄɼɼƨƉʚț˦ ǶƕƨȳʚǶ̇ƨʌ ŗȳ yȳࣽȳࣽ¶ʯʚ
$ʯɼǖƨɼ Ƕʌ ࣗࢉࢉࣖࡱ ŗ óǫŗȕƨ óǫŗƉȕ ſʯɼǖƨɼ Ƕʌ ࣗࢉ࢑ࣖࡱ ŗȳƕ ŗ bǶ˙ƨ
eʯ˦ʌ ſʯɼǖƨɼ Ƕʌ υࣖࢍࣖࡱ ĸɄʯ ſʯ˦ ࢉ yȳࣽȳࣽ¶ʯʚ ſʯɼǖƨɼʌࣗ ࢅ óǫŗȕƨ óǫŗƉȕ ſʯɼǖƨɼʌࣗ ŗȳƕ ࡹ
bǶ˙ƨ eʯ˦ʌ ſʯɼǖƨɼࣗ ƉǫɄɄʌƨ Ʉȳƨ ɄǑ ʚǫƨ ſʯɼǖƨɼʌ ɼŗȳƕɄȭț ࣗ˦
ŗȳƕ ǖǶ˙ƨ Ƕʚ ʚɄ ǫƨɼࣖυ çʯƨʌʚǶɄȳࣘ eǶ˙ƨȳ ʚǫŗʚ ʌǫƨ ǖʯƨʌʌƨƕ Ƕʚ ƉɄɼɼƨƉʚț ࣗ˦ ˝ǫŗʚऒʌ ʚǫƨ
ɱɼɄſŗſǶțǶʚ˦ ʌǫƨ ŗʚƨ ŗ óǫŗȕƨ óǫŗƉȕ ſʯɼǖƨɼࣞ

want : PCs /c)

I : In -n -ont plz) __ 0.5, PCs)
--0.4

, PCF) -0.1
S : Shake Shack

pfalz) : 0.55 P(cts) --0.75
F : Five Guys

Plc / 1=1--0.6
C : Guessed correctly



I : In -n -ont plz) = 0.5, PCs) = 0.4, PCF) -0.1
S : Shake Shack

pfalz) : 0.55 PHIS) --0.75
F : Five Guys

Plc / 1=1--0.6
C : Guessed correctly

Pole)= %¥
=

,.my?iYf!fEY#.-p=Pi-)--o.y.o.:-.Y!s??ss+o.--..--0.47



6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

,ɄȳʌǶƕƨɼ ŗȳ˦ ʚ˝Ʉ ƨ˙ƨȳʚʌ Қ ŗȳƕ қࣖ İǫǶƉǫ ɄǑ ʚǫƨ ǑɄțțɄ˝Ƕȳǖ
Ƕʌ ƨɸʯŗț ʚɄ ҩ	қ]Қ
 � ҩ	 ğқ]Қ

�ࣱ ҩ	Қ

$ࣱ � ˲ ҩ	қ

,ࣱ ҩ	қ

6ࣱ ҩ	 ğқ

Eࣱ ࡹ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢉࢅ࢕ࢉ ࢍࢉࡹ ࢙ࣖ

PCA (B) =
?
PCAII)
⇒ Homework 7

.

=P) + Al
P(A) PCA)

0

t.pt#--PpY?---I
P(A)





óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ � ʌƨʚ ɄǑ ƨ˙ƨȳʚʌ Ҟ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭ ǶǑ ƨŗƉǫ
ɄʯʚƉɄȭƨ Ƕȳ Ҭ Ƕʌ Ƕȳ ƨ˥ŗƉʚț˦ Ʉȳƨ Ҟһࣖυ ÿǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ˦ ʌʚŗʚƨʌ ʚǫŗʚ ǶǑ Қ Ƕʌ ŗȳ ƨ˙ƨȳʚ ŗȳƕҞ�
 Ҟ�
 ���
 Ҟҽ Ƕʌ ŗ ɱŗɼʚǶʚǶɄȳ ɄǑ Ҭࣗ ʚǫƨȳҩ	Қ
 � ҩ	Ҟ�
 ͥ ҩ	Қ]Ҟ�
 � ҩ	Ҟ�
 ͥ ҩ	Қ]Ҟ�
 � ��� � ҩ	Ҟҽ
 ͥ ҩ	Қ]Ҟҽ
� ҽذһ�� ҩ	Ҟһ
 ͥ ҩ	Қ]Ҟһ
υ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ʌʚŗʚƨʌ ʚǫŗʚҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	Қ
υ İƨ Ʉǒʚƨȳ ɼƨࣽ˝ɼǶʚƨ ʚǫƨ ƕƨȳɄȭǶȳŗʚɄɼ ҩ	Қ
 Ƕȳ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ
ʯʌǶȳǖ ʚǫƨ țŗ˝ ɄǑ ʚɄʚŗț ɱɼɄſŗſǶțǶʚ ࣖ˦


