
�ƨƉʚʯɼƨ ࢉࡹ ँ yȳƕƨɱƨȳƕƨȳƉƨ

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



�ȳȳɄʯȳƉƨȭƨȳʚʌυ bǶțț Ʉʯʚ óʯɼ˙ƨ˦ ࢍ ǶǑ ˦Ʉʯ ǫŗ˙ƨȳऒʚ ŗțɼƨŗƕ˦ࣛυ ¡˦ Ʉ˾Ɖƨ ǫɄʯɼʌ ʚɄƕŗ˦ ˝Ƕțț ſƨ ſɄʚǫ ǶȳࣽɱƨɼʌɄȳ ࣯ó6ó, Eࣱࡽ
�¥6 ɼƨȭɄʚƨࣖυ eɼɄʯɱ˝Ʉɼȕ  Ƕʌ ƕʯƨ ʚɄȳǶǖǫʚ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ  Ƕʌ ƕʯƨ ¡Ʉȳƕŗ˦ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ pɄȭƨ˝Ʉɼȕ ࢉ ǖɼŗƕƨʌ ŗɼƨ Ʉʯʚࣖυ eɼƨŗʚ ʌɄʯɼƉƨ ɄǑ ɱɼŗƉʚǶƉƨ ɱɼɄſțƨȭʌ ǑɄɼ ʚǫǶʌ ˝ƨƨȕऒʌ
ƉɄȳʚƨȳʚࣘ ʌʚŗʚࣖɄɼǖࣩʚƨ˥ʚſɄɄȕࣖυ �ŗʌʚ ɱțʯǖࣘ ƉɄȳʌǶƕƨɼ ʌǶǖȳǶȳǖ ʯɱ ǑɄɼ ȭ˦ pǶʌʚɄɼ˦ ɄǑ 6ŗʚŗ
óƉǶƨȳƉƨ ʌƨȭǶȳŗɼ ࣯6ó, ࣱࣛࡱ࢙

→
worth 5% !

→ look at resources page
!

→ won't actually be 3 hours



�ǖƨȳƕŗυ yȳƕƨɱƨȳƕƨȳƉƨࣖυ ,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖ



E˥ŗȭɱțƨࣘ ɱɼɄʌƨƉʯʚɄɼऒʌ ǑŗțțŗƉ˦

� ſŗȳȕ ˝ŗʌ ɼɄſſƨƕ ˦ƨʌʚƨɼƕŗ˦ ſ˦ Ʉȳƨ ɱƨɼʌɄȳࣖ ,ɄȳʌǶƕƨɼ ʚǫƨ
ǑɄțțɄ˝Ƕȳǖ ǑŗƉʚʌ ŗſɄʯʚ ʚǫƨ ƉɼǶȭƨࣘυ ÿǫƨ ɱƨɼʌɄȳ ˝ǫɄ ɼɄſſƨƕ ʚǫƨ ſŗȳȕ ˝Ʉɼƨ ¥Ƕȕƨʌࣖυ ¶Ǒ ʚǫƨ ࡱࡱࡱࣗࡱࡹ Ʉʚǫƨɼ ɱƨɄɱțƨ ˝ǫɄ Ɖŗȭƨ ʚɄ ʚǫƨ ſŗȳȕ

˦ƨʌʚƨɼƕŗ ࣗ˦ Ʉȳț˦ ࡱࡹ ɄǑ ʚǫƨȭ ˝Ʉɼƨ ¥Ƕȕƨʌࣖ
ÿǫƨ ɱɼɄʌƨƉʯʚɄɼ ̇ȳƕʌ ʚǫƨ ɱɼǶȭƨ ʌʯʌɱƨƉʚࣗ ŗȳƕ ʌʚŗʚƨʌ ʚǫŗʚ एǖǶ˙ƨȳ
ʚǫǶʌ ƨ˙ǶƕƨȳƉƨࣗ ʚǫƨ ƉǫŗȳƉƨ ʚǫŗʚ ʚǫƨ ɱɼǶȭƨ ʌʯʌɱƨƉʚ ˝ŗʌ ȳɄʚ ŗʚ
ʚǫƨ ƉɼǶȭƨ ʌƉƨȳƨ Ƕʌ ࡹ Ƕȳ ऐࣖࡱࡱࡱࣗࡹ

ࣖࡹ İǫŗʚ Ƕʌ ˝ɼɄȳǖ ˝Ƕʚǫ ʚǫǶʌ ʌʚŗʚƨȭƨȳʚࣞ

ࣖࡽ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʚǫƨ ɱɼǶȭƨ ʌʯʌɱƨƉʚ Ƕʌ ǖʯǶțʚ˦ ǖǶ˙ƨȳ
Ʉȳț˦ ʚǫƨ ƨ˙ǶƕƨȳƉƨ Ƕȳ ʚǫƨ ƨ˥ƨɼƉǶʌƨࣖ

⇐



N.ae/*t#-entI 10

No 0 9990
Nike

P(Innocent / Nike) = PGm;;tµIY
= ÷

P(Nike / Innocent) = PGnentNikel=µo÷=¥
P(Innocent)



yȳƕƨɱƨȳƕƨȳƉƨ



ĎɱƕŗʚǶȳǖ ɱɼɄſŗſǶțǶʚǶƨʌυ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ƕƨʌƉɼǶſƨʌ ǫɄ˝ ʚɄ ʯɱƕŗʚƨ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦
ɄǑ Ʉȳƨ ƨ˙ƨȳʚࣗ ǖǶ˙ƨȳ ʚǫŗʚ ŗȳɄʚǫƨɼ ƨ˙ƨȳʚ ǫŗʌ ɄƉƉʯɼɼƨƕࣖҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	Қ
υ ҩ	қ
 Ɖŗȳ ſƨ ʚǫɄʯǖǫʚ ɄǑ ŗʌ ʚǫƨ एɱɼǶɄɼऐ ɱɼɄſŗſǶțǶʚ˦ ɄǑ қ

ɄƉƉʯɼɼǶȳǖࣗ ſƨǑɄɼƨ ȕȳɄ˝Ƕȳǖ ŗȳ˦ʚǫǶȳǖ ŗſɄʯʚ Қࣖυ ҩ	қ]Қ
 Ƕʌ ʌɄȭƨʚǶȭƨʌ Ɖŗțțƨƕ ʚǫƨ एɱɄʌʚƨɼǶɄɼऐ
ɱɼɄſŗſǶțǶʚ˦ ɄǑ қ ɄƉƉʯɼɼǶȳǖࣗ ǖǶ˙ƨȳ ʚǫŗʚ Қ ɄƉƉʯɼɼƨƕࣖυ İǫŗʚ ǶǑ ȕȳɄ˝Ƕȳǖ ʚǫŗʚ Қ ɄƉƉʯɼɼƨƕ ƕɄƨʌȳऒʚ Ɖǫŗȳǖƨ ʚǫƨ

ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ қ ɄƉƉʯɼʌࣞ yȳ Ʉʚǫƨɼ ˝Ʉɼƕʌࣗ ˝ǫŗʚ ǶǑҩ	қ]Қ
 � ҩ	қ


☐
ratio



yȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌυ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌ ǶǑ Ʉȳƨ ƨ˙ƨȳʚ ɄƉƉʯɼɼǶȳǖ
ƕɄƨʌ ȳɄʚ ŗ˽ƨƉʚ ʚǫƨ ƉǫŗȳƉƨ ɄǑ ʚǫƨ Ʉʚǫƨɼ ƨ˙ƨȳʚ ɄƉƉʯɼɼǶȳǖࣖҩ	қ]Қ
 � ҩ	қ
 ҩ	Қ]қ
 � ҩ	Қ
υ ¶ʚǫƨɼ˝Ƕʌƨࣗ Қ ŗȳƕ қ ŗɼƨ ƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌࣖυ ĎʌǶȳǖ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣗ ˝ƨ Ɖŗȳ ʌǫɄ˝ ʚǫŗʚ ǶǑ Ʉȳƨ ɄǑ ʚǫƨ
ŗſɄ˙ƨ ʌʚŗʚƨȭƨȳʚʌ Ƕʌ ʚɼʯƨࣗ ʚǫƨȳ ʌɄ Ƕʌ ʚǫƨ Ʉʚǫƨɼࣖ

equivalent statements

PCB/A) = P(BlpP¥jB)
→

always true p(B) = P



yȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌυ EɸʯǶ˙ŗțƨȳʚ ƕƨ̇ȳǶʚǶɄȳࣘ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌ ǶǑҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
υ ÿɄ ƉǫƨƉȕ ǶǑ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗ ʯʌƨ ˝ǫǶƉǫƨ˙ƨɼ Ƕʌ
ƨŗʌǶƨʌʚࣘυ ҩ	қ]Қ
 � ҩ	қ
ࣖυ ҩ	Қ]қ
 � ҩ	Қ
ࣖυ ҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
ࣖ

multiplication rule in general :
"¥ endet!!

PCA n B) =P(A) PCB (A) =A)PlB



¡ʯʚʯŗț ƨ˥ƉțʯʌǶ˙Ƕʚ˦ ŗȳƕ ǶȳƕƨɱƨȳƕƨȳƉƨ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ Қ ŗȳƕ қ ŗɼƨ ʚ˝Ʉ ƨ˙ƨȳʚʌ ˝Ƕʚǫ ȳɄȳࣽ˲ƨɼɄ ɱɼɄſŗſǶțࣽ
Ƕʚ ࣖ˦
yʌ Ƕʚ ɱɄʌʌǶſțƨ ǑɄɼ Қ ŗȳƕ қ ʚɄ ſƨ ſɄʚǫ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨ
ŗȳƕ Ƕȳƕƨɱƨȳƕƨȳʚࣞ
�ࣱ ĸƨʌ
$ࣱ ¥Ʉ
,ࣱ yʚ ƕƨɱƨȳƕʌ Ʉȳ Қ ŗȳƕ қ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢁ࢙ࢉ ࣖࡱࡹࡽ

ÑB) =P(A)PCB) P¥)=f
± a

① P(A) P (B) = 0



E˥ŗȭɱțƨࣘ Ĭƨȳȳ ƕǶŗǖɼŗȭʌ

bɄɼ ʚǫɼƨƨ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝࣗ ˝ƨ ȕȳɄ˝ ʚǫŗʚυ Қ ŗȳƕ Ҝ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗυ қ ŗȳƕ Ҝ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗυ Қ ŗȳƕ қ ŗɼƨ ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨࣗυ ҩ	Қ ̉ Ҝ
 � �� ࣗ ҩ	қ ̉ Ҝ
 � �� ࣗ ҩ	Қ ̉ қ ̉ Ҝ
 � ���� ࣖ
bǶȳƕ ҩ	Қ
ࣗ ҩ	қ
ࣗ ŗȳƕ ҩ	Ҝ
ࣖ

For simplicity,
let
a=p(A),
b =P(B)

,

a =P(c) .

YA
and

By
don't overlap

Venn

Diagram
*

not necessary.☐gbt helpful
.

c-a c-be



3 equations :

① P(Auc) = a + e- ac = }

② P(Buc) = btc - be = f-
③ PCAUBU = atbtc - ac-be =¥

→① +20 atbtzc - ac - be = }- +3g
→① +② -30 c-- 3-+f-¥ -

- E- +E-¥41B
⇒ intÉ+=⇒
⇒ into ② : btlz -Eb =? ⇒|b

⇒ = |P(A)=},P(B)=tz,PCc)=t#



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ ʚ˝Ʉ Ɖŗɼƕʌࣗ Ʉȳƨ ŗʚ ŗ ʚǶȭƨࣖυ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ ̇ɼʌʚ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ ʌƨƉɄȳƕ Ɖŗɼƕ Ƕʌ ŗ Ɖțʯſࣖυ yǑ ˦Ʉʯ ƕɼŗ˝ ʚǫƨ Ɖŗɼƕʌ ˝Ƕʚǫ ɼƨɱțŗƉƨȭƨȳʚࣗ ŗɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚࣞυ yǑ ˦Ʉʯ ƕɼŗ˝ ʚǫƨ Ɖŗɼƕʌ ˝ǶʚǫɄʯʚ ɼƨɱțŗƉƨȭƨȳʚࣗ ŗɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚࣞ

Yes ! PCB)=¥z

No ! PCB /A) = ¥ > ¥2



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡽࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ �ɼƨ Қ ŗȳƕ қ Ƕȳƕƨɱƨȳƕƨȳʚࣞ

pop of
A

taken up by D= } Pgp of

§

\¥
¥3
B '

- Fg

Yes !

P(A) = =L
, ,

P(B) = 1,2-2--1,3

P(An B) = }z = PCA) - PCB) - te =¥



Plan B) =P(A)
' PCB)

⇒ P(An B)
-

= PCB)
→ PCA)

PCBIA)
"
the proportion

" the proportion
of A taken

= of S taken

up by B
"

up by B
" T

independent!



�ʌʌʯȭǶȳǖ ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌ ˝ƨ ŗʌʌʯȭƨ ʚǫŗʚ ƨ˙ƨȳʚʌ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ʚɄ
ȭŗȕƨ ƉŗțƉʯțŗʚǶɄȳʌ ƨŗʌǶƨɼࣖυ éƨŗțࣽ˝Ʉɼțƕ ƨ˙ƨȳʚʌ ŗɼƨ ŗțȭɄʌʚ ȳƨ˙ƨɼ ƨ˥ŗƉʚț˦ Ƕȳƕƨɱƨȳƕƨȳʚࣗ
ſʯʚ ʚǫƨ˦ ȭŗ˦ ſƨ ƉțɄʌƨࣖ



E˥ŗȭɱțƨࣘ ſɼƨŗȕǑŗʌʚ

ࡹ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ŗɼƨ 6ó, ȭŗȍɄɼʌࣖ ࢉࡽ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ
ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚࣖ �ʌʌʯȭǶȳǖ ʚǫŗʚ ſƨǶȳǖ ŗ 6ó,
ȭŗȍɄɼ ŗȳƕ ƨŗʚǶȳǖ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚ ŗɼƨ
Ƕȳƕƨɱƨȳƕƨȳʚࣘ

ࣖࡹ İǫŗʚ ɱƨɼƉƨȳʚŗǖƨ ɄǑ 6ó, ȭŗȍɄɼʌ ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ
ſɼƨŗȕǑŗʌʚࣞ

ࣖࡽ İǫŗʚ ɱƨɼƉƨȳʚŗǖƨ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ŗɼƨ 6ó, ȭŗȍɄɼʌ ˝ǫɄ
ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚࣞ

p (avo toast / Dsc) =P law toast) = 25%

Plain toast n DSc) =P (DSC ) PCarotidc)
=P(DSC) PCaro toast) = I% of 25%

= 0 . 25%



,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ



,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌࣗ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ƕƨɱƨȳƕƨȳʚ Żƣƅȹȣƣ
Ƕȳƕƨɱƨȳƕƨȳʚࣗ ʯɱɄȳ țƨŗɼȳǶȳǖ ʌɄȭƨ ȳƨ˝ ǶȳǑɄɼȭŗʚǶɄȳࣖυ ¶ɼࣗ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ Ɖŗȳ ſƨƉɄȭƨ ƕƨɱƨȳƕƨȳʚࣗ
ǖǶ˙ƨȳ ŗƕƕǶʚǶɄȳŗț ǶȳǑɄɼȭŗʚǶɄȳࣖ



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ ĸɄʯɼ ƕɄǖ ŗʚƨ ʚǫƨ �Ƕȳǖ ɄǑ ,țʯſʌࣖ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ
Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡹࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ �ɼƨ Қ ŗȳƕ қ Ƕȳƕƨɱƨȳƕƨȳʚࣞ

-1-3
8

P(A) = ¥ Plan B) = ¥
PCBI =¥pt¥.¥ *¥



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ ĸɄʯɼ ƕɄǖ ŗʚƨ ʚǫƨ �Ƕȳǖ ɄǑ ,țʯſʌࣖ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ
Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡹࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ óʯɱɱɄʌƨ ˦Ʉʯ țƨŗɼȳ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ɼƨƕࣖ �ɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ʚǫǶʌ ȳƨ˝ ǶȳǑɄɼȭŗʚǶɄȳࣞ

*Éag='

→€

within red cards (i.e. within c) :

prop of A
taken up by B%

= P¥É÷yB=É=¥





,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ éƨƉŗțț ʚǫŗʚ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǶǑҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
υ Қ ŗȳƕ қ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝ ǶǑҩ		Қ ̈ қ
]Ҝ
 � ҩ	Қ]Ҝ
 ͥ ҩ	қ]Ҝ
υ eǶ˙ƨȳ ʚǫŗʚ Ҝ ɄƉƉʯɼʌࣗ ʚǫǶʌ ʌŗ˦ʌ ʚǫŗʚ Қ ŗȳƕ қ ŗɼƨ
Ƕȳƕƨɱƨȳƕƨȳʚ ɄǑ Ʉȳƨ ŗȳɄʚǫƨɼࣖc.
P(A;÷Y = RAp^÷ . P"Y÷



�ʌʌʯȭǶȳǖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌ ˝ƨ ŗʌʌʯȭƨ ʚǫŗʚ ƨ˙ƨȳʚʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚ ʚɄ ȭŗȕƨ ƉŗțƉʯțŗʚǶɄȳʌ ƨŗʌǶƨɼࣖυ éƨŗțࣽ˝Ʉɼțƕ ƨ˙ƨȳʚʌ ŗɼƨ ŗțȭɄʌʚ ȳƨ˙ƨɼ ƨ˥ŗƉʚț˦ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚࣗ ſʯʚ ʚǫƨ˦ ȭŗ˦ ſƨ ƉțɄʌƨࣖ



E˥ŗȭɱțƨࣘ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ ÿǶȕÿɄȕ

óʯɱɱɄʌƨ ʚǫŗʚ ࡱࢉ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ țǶȕƨ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ ࡱ
ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ʯʌƨ ÿǶȕÿɄȕࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ŗ
ɼŗȳƕɄȭ Ď,ó6 ʌʚʯƕƨȳʚ țǶȕƨʌ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ ʯʌƨʌ ÿǶȕÿɄȕࣗ
ŗʌʌʯȭǶȳǖ ʚǫŗʚ ʚǫƨʌƨ ƨ˙ƨȳʚʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ
ǖǶ˙ƨȳ ʚǫŗʚ ŗ ɱƨɼʌɄȳ Ƕʌ ŗ Ď,ó6 ʌʚʯƕƨȳʚࣞ

P (( like HP n use TikTok) / UCSD)
=P ( like HP / UCSD) . P(use TikTok /UCSD)
= 50% of 80% =/4



yȳƕƨɱƨȳƕƨȳƉƨ ˙ʌࣖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨυ yʌ Ƕʚ ɼƨŗʌɄȳŗſțƨ ʚɄ ŗʌʌʯȭƨ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑυ țǶȕǶȳǖ pŗɼɼ˦ âɄʚʚƨɼυ ʯʌǶȳǖ ÿǶȕÿɄȕ
ǖǶ˙ƨȳ ʚǫŗʚ ŗ ɱƨɼʌɄȳ Ƕʌ ŗ Ď,ó6 ʌʚʯƕƨȳʚࣞυ yʌ Ƕʚ ɼƨŗʌɄȳŗſțƨ ʚɄ ŗʌʌʯȭƨ ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑ ʚǫƨʌƨ ƨ˙ƨȳʚʌ
Ƕȳ ǖƨȳƨɼŗțࣗ ŗȭɄȳǖ ŗțț ɱƨɄɱțƨࣞ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫǶƉǫ ŗʌʌʯȭɱʚǶɄȳʌ ƕɄ ˦Ʉʯ ʚǫǶȳȕ ŗɼƨ ɼƨŗʌɄȳŗſțƨࣞ
�ࣱ $Ʉʚǫ
$ࣱ ,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ Ʉȳț˦
,ࣱ yȳƕƨɱƨȳƕƨȳƉƨ ࣯Ƕȳ ǖƨȳƨɼŗțࣱ Ʉȳț˦
6ࣱ ¥ƨǶʚǫƨɼ
ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ࢁ࢙ࢉ ࣖࡱࡹࡽ

-⇐



yȳƕƨɱƨȳƕƨȳƉƨ ˙ʌࣖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

yȳ ǖƨȳƨɼŗțࣗ ʚǫƨɼƨ Ƕʌ ȳɄ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ ǶȳƕƨɱƨȳƕƨȳƉƨ
ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖ �țț ɄǑ ʚǫƨʌƨ ŗɼƨ ɱɄʌʌǶſǶțǶʚǶƨʌࣗ
ǖǶ˙ƨȳ ʚǫɼƨƨ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝࣖυ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗ ŗȳƕ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦

Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗ ŗȳƕ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦
ƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ Қ ŗȳƕ қ ŗɼƨ ƕƨɱƨȳƕƨȳʚࣗ ŗȳƕ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ Қ ŗȳƕ қ ŗɼƨ ƕƨɱƨȳƕƨȳʚࣗ ŗȳƕ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ ƕƨɱƨȳƕƨȳʚ
ǖǶ˙ƨȳ Ҝࣖ



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࡹ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

it,
or

P(A)= f-
,

P (B)=L, ,
A

'# PlanB) =§
,

PCAIPCD)=¥&

pcfief-I.IT#e;=;--.
B PClan B) I c) = 'z .

I '} =f-✓↳
= highlighted ±

, A and B are card
.

ind. given C





E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࡽ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

fit

A and B are same asa

:#•n¥¥¥:÷÷::÷
PAAN B) 14=1-7f B ⇒ 2+-2-7 -¥ =/¥ ,

C- highlighted = . A
,
B not card and girls C



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࢁ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

17,8

A-11,213,43 13=13,73
,
C-
[2,3, 6,73

PlanB) =§"I:T÷¥:÷⇒÷÷÷
PCA / c) =&

,
PCD /c) =&

c-highlighted p(can B) 14=1-4 ✓



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࢅ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

,
7,8

"E⇒::÷÷÷÷÷"PCBK) = }

f. A and B not
card

.
and
, given C.

←¥ ' F- =¥, =/ §





óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ ÿ˝Ʉ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ˝ǫƨȳ ȕȳɄ˝țƨƕǖƨ ɄǑ
Ʉȳƨ ƨ˙ƨȳʚ ƕɄƨʌ ȳɄʚ Ɖǫŗȳǖƨ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ʚǫƨ Ʉʚǫƨɼ
ƨ˙ƨȳʚࣖυ EɸʯǶ˙ŗțƨȳʚ ƉɄȳƕǶʚǶɄȳʌࣘ ҩ	қ]Қ
 � ҩ	қ
ࣗ ҩ	Қ]қ
 � ҩ	Қ
ࣗҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
ࣖυ ÿ˝Ʉ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǶǑ ʚǫƨ˦
ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ȕȳɄ˝țƨƕǖƨ ɄǑ ŗ ʚǫǶɼƕ ƨ˙ƨȳʚࣗ Ҝࣖυ ,ɄȳƕǶʚǶɄȳࣘ ҩ		Қ ̈ қ
]Ҝ
 � ҩ	Қ]Ҝ
 ͥ ҩ	қ]Ҝ
ࣖυ yȳ ǖƨȳƨɼŗțࣗ ʚǫƨɼƨ Ƕʌ ȳɄ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ
ǶȳƕƨɱƨȳƕƨȳƉƨ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖυ ¥ƨ˥ʚ ʚǶȭƨࣘ ĎʌǶȳǖ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț
ǶȳƕƨɱƨȳƕƨȳƉƨ ʚɄ ʌɄț˙ƨ ʚǫƨ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ ɱɼɄſțƨȭ Ƕȳ
ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖࣖ


