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Introduction to Probability

 Uncertainty/Randomness (# f& T_{2/% % |4) in our life

» Many events are random in that their result is unknowable

before the event happens. at least 2
possible
known outcomes.
unknown |«

P ] 11— ]

not necessarily
always the case

» Will it rain tomorrow?

» How many wins will a player/team achieve this season?

outcome :
random |« What numbers will I roll on two dice?
probability:
Sixed » Q: Is your height/weight measure random? ‘ c 5.

L@We often want to assess how likely it is the outcomes of )
interest occur. Probability is that measurement. o

Random vs. Deterministic Patterns
S8 B

random ‘ "L ‘ noise (F231) ‘ uncertain result
et deterministic‘ HiE ‘ signal (1% %¢) ‘ predictable result
o 3 = Jex
Wg{j- Consider the two cases: 100%

» Case | (~ random pattern?)
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® © © ®© ¢ ®© © o o "
RIRIG|IR|[G|R|R|R |G

» Case Il (« deterministic pattern?)
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* (Possible) modeling: (-t-he, color in the nth trial.
»Case l. X, X,, ..., X, ... are independent, for i=1, 2, ...,
o R, with prob. 2/3,
| ﬁ_ G, with prob. 1/3.
| random variable (Future lecture)
@, » Case II. For =3, 4, ...,
R, if (X;_2,X;_1) € {(R, G, R)},
"Xz:_.(2 1) €{(R,G),(G,R)} (%)
— G, if (X;2,X;1)=(R,R).
» Prediction strategy:
> Case I: always guess X =R (why? next slide)
cf.
> Case II: decide X, by X,_,, X,_, using ()
2
» Q: why always guess X, =R for Case 1?7 —={T, mmreachéé

= Let ¥ R, with prob. p,e[o.1]
L 1 G, with prob. 1 —p

accuracy, we need
to guess [00P% of
R and 100U-p)% of-

guessing | v _ R, with prob. ¢,e[o0.1] G. Is this a good
stategy | ~t7 ) G, withprob. 1 —q. |Stmtegy?
[ Then,
P(Xi=Y;) = P(X.,Y)€{(G,G).(R,R)})
~ independents ; pat+(1-p)(1—9g Y,
P = 1l-p+(2p-1)qg A
» The A(X=Y)) is maximized at R PR
QI M“E 00
. LZ.L | 1, fp>0.5,<>2p-1>0 <always guess R
0_6%‘?_{2 4= 0, ifp<0.5.<>2P-1<0 <always quess G
re on when
Increase overdl| B ——p; if p > 0.5,
predicive accuracy. mqax PX;,=Y;) = { I —p. ifp <05
— s
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* : Is Case II really a deterministic pattern?

» Under the model for Case I, «-LAp.1-3

5 3
2 1
P(RRGRRGRRG) = (§> <§>] = 0.325%
» Random pattern =—» FH,  Deterministic pattern (remedy : replicate)
S S— g 2
» Deterministic pattern —— Random pattern (remedy:contrglled
- experiment
* System containing both random and deterministic patterns
» Galton (1875): regression effect ] X PE 33&)
, 4+ o)+ eg., gravity e £
son's A eg.,toss a coin
height L L could be random or deterministic |
vandom R 2 tlusion
pokterny \*“ ”\ slope < 1 @
B P T
.'/"‘*“*‘../ R pattern (XR4E) serious illusion
V/:O - X . — father’s height' C:)D

Should everyone have the - —
L4 L4 o
same probability for an event? ',n;r: ,fmdom

« Example: 52 cards
1 2 3 13
[ 1] [ ]
G e
Player 1 | 32 24 10 o deterministice
Player2 | X X X e random =&
Conditional probability ¢— probability evolves —s check the
graph in
» Subjective (Bayesian) probability: INp.1-1.

f%'jz'z—'ft‘. ’Zlg'jﬂz};.]‘ l‘—:,
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It’s the Chance (Probability, Proportion, Frequency), Stupid

 Bill Clinton, 1992, Campaign slogan

It’s the Economy, Stupid.

« Examples
>ER & A ?
PES BPLA T F R Fa B B eE?
PRFIFE IS A A EE?
> BB P50 ik A, 1>
PREASTE DB S A, RENEOHEHFR?
PRt (30 k) et S e 3 B e

> B AR FE? FE 2 KT, yes, :zéi—"z 5 EE ?
=7 BE
E B 5 s

Distinction between
Discovery (% 3) and Invention (3 P?)

» Examples

PRGT PR AT < BREILE
> Aé :@ i “’Qf ]39 9 ?_‘ I E? < uu:F iﬁ Inc/e‘éefﬂlfnab/eness

could c/)agge with
> Q: ipHHAEP BRI FR? +ime.

CEEH AN CEPT RAILA A AR B
e 1 . o
o F FETH CF F XFE A gm,g} other approaches ? |
somethin not necessarily mean that | 1 S

is due{:% ‘Cﬁ‘:’s indeterminate B 2B~ -

only mean that itis ﬁ%,ﬁ}i
currently indetemtnablg

G

chance

% Further Readings: <—optional
v Kahneman (2011), Thinking, Fast and Slow. (* #: 2L H& £)
v Silver (2012), The Signal and the Noise. (* #¥: # % 3¢ 7))
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