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2tE A S (probability and statistics)
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Prob model
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sample
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== (Estimation)
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likelihood : =0Tl sampleg @5 + U= =HES 2o g2 2 A
O2 ZEN L2 JfE0|Lr B 240f Cjet 20| 10| Ot

maximum likelihood estimation : likelihoodZ}0| ZX|CH7} E|l= B30 S
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(o) &gt TH(A=K)

P(21d) P(EH N Q&)
0

3 0.5x0.3=0.150
0.8 0.09x0.8=0.072
0.2 0.01x0.2=0.002

0.01 0.4x0.01=0.04
0.264
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P(A/B)=
Z P(A)-P(B/A)
AER AMNEHEE A2 EHE
O| A}
Hfot=C} 0.50 =< 0.568 :%
EEA 0.09 —_— 0.273
A 0.01 0.008
7| Et 0.40 0.152
1.00 1.001
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At H =@ Ol k2t A|(correlation and causation)

(Ofl) 100t2| 2| = X[2] SFF Bt HO|Fnt SHE O HE
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[EEEC P70 I I S S
20 18 0.0 0

0 0 0
17 16 -0.3 -2 0.6 0.09 4
2.2 17 0.2 -1 -0.2 0.04 1
16 15 -0.4 -3 12 0.16 9
2.4 20 0.4 2 0.8 0.16 4
2.0 19 0.0 1 0 0.0 1
18 18 -0.2 0 0 0.04 0
2.1 20 0.1 2 0.2 0.01 4
23 20 0.3 2 0.6 0.09 4
1.9 17 0.1 -1 0.1 0.01 1
sum 20 180 0 0 33 0.30 28
o3 2.0=X 18 =Y
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712 A ™ (hypothesis test)
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= Z X209 error

Type [ error = Hy7t AR QIG| 7|Zf
Type Il error = Hy7t A& 2IH =7|4

reject do not reject
True Type I error OK
false OK Type 1I error

AL O Z type I error7f I A2k

P( type I error) = a
P(typell “ )=p

alt p7t 25 M2 A9 EA
o/t 4ot B7F St
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(Of) AFE Al

Hy : HEHSE ALE

H,: BIZ=Ql

a=P(BYS ARS HAIOR)

B=P(HZEQl XtAHO| U= AR HHT AIERIC2)
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o) s &E =& p

-

Hy : p=0.5
H, : p=0.8

test: 158 EHAHAM H ¥ O|¢ LIQE H,E HE A
o/t =O{MoF 2 7ts!
X ~ Binomial(n, p)
P(X >x/p=0.5)~0.05 ¢ x5 &omn
X 211 o|™ H,7|Z, o «=0.059
B =P(X <10/ p=0.8)=0.061
P(X <4/ p=0.5)=0.059
X <4 o|H Hy7|Zt= a=0.059
stx|or f=P(X >5/p=0.8)=1.0
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X=11

p-value

I

X=13(ZtEX|)
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A H SALZ|X|= p-value K&

p-value < a = reject H,

p-value > a = do not reject H,
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