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Step 2a. Inference (£ &)
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07| XM Bayes' ruleO| SEStLCE.

p(obs | H)p(H)

p(H | obs) = P(obs)

o p(H) : prior (2% 0|H2 2g)

« p(obs | H) : likelihood (7}40] 8t m 20| Lt& 7ts4)

10

o p(H | obs) : posterior (2% 0|z

| 23)

Inference= generative model ‘{12’ Al&st= 1HHo|Ct,

Step 2b. Read-out (X|Z- 2™ O 22| gl
o posterior= & 2XY ¥, 1 XN 2 YSO|Lt X[ZH2 OfL|Ct,
e posterior - percept / decision@ £ Hiit= #%|0| ERS|ICt

71 Eha3t read-out:

o MAP (Maximum A Posteriori)
- posteriorZt 7H& 2 74 E MEH
S0t 12
« Observation: 22} 212
o Percept: 29| Zut

o Decision: H|£-HA0| 7=l MEH
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2. Prior, Likelihood, Posteriore| <&t £Et

Prior
o ZtX O|Fof o|O] ZkX| 1 UE 7|CH
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Chapter 2. Using Bayes' Rule



prior= “HMZA"0| OfL|2} MHo| XA ABILCL.

Likelihood

X0
T

o|A:
e likelihood=2 €0| 1 L7} QiCt
o "likelihood of the observation"0|2t= Es{E &2

likelihood= £77} 714 S E0tLL X|X|SH=X|E ZoH =Lt

Protoposterior
e likelihood x prior
o FBtE[7| MO gt

° II.T'_}I_-IIQEE:
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| "0 7ol &1, SAl0f O] 2E0| L= &E"

Posterior
o protoposteriorE MM HO=E L= &
o HIEAMZE ot
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3. Likelihood ratio vs Prior ratio (21! £%})

Posterior?| H22 CtSME & £ UL

Posterior(Hy)  Likelihood(H;) y Prior(H,)
Posterior(Hy)  Likelihood(Hy) =~ Prior(Hy)

Of A/0] E3}t= Ht= F=fotLt.

b |

rr
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o Likelihood ratio: 2t=0| 0{= 7t & O X|X|St=7t

e Priorratio: 2% O|H0| (= 7Hd0| O Rel=7t
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4. Areal Representation (HZ Z]21)
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o =IO 5|¢|d = prior
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. O|Hol| Roi2 FHHLL
ol k2t posterior= E2FZEICH
S & | A[X]:
e perception # likelihood
e perception = likelihood x expectation(prior)
prior= & El g0l ofL|2t

Ze ot Weroll w2t Al |0l EE L.

7. Flat Prior0l| A= Bayesian Inference= 2S¢
(Gestalt Oi|A|)

=2t 28!

“Bayesian D2 &4 prior7t ZRSICH"

Gestalt 0|0l A =:

o prior= S (ZS)

o likelihood #+Z=2| XI0|2t2 = posterior?t 28 &
ot 2H[0M =

o prior2C} likelihood?} X|HHX

« Bayesian inference = “prior 2+&"0| O}l

8. Bayesian Inference?&} Optimality (2.7)

Bayesian inference= £& %X W& (optimal behavior) 1 HZEICt.

e posterior= "FOHT HEE & = U= HE"
o XX MEF2 posteriorsE 7|HO 2 AHE

M

o X AF # k|7t posteriorE BAIH2Z ALt

o & - Bt30| Bayes 21t #Q

e

as-if Bayesian behaviorzt® 2 2C},
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9. Chapter 2 814l Q9oF
« Bayesian modeling2 EX}= [t2Ct:
o generative model - inference - read-out
« Conditional probability= H|CH&lO|C},
 Posterior= prioret likelihood?| #& ZofCt,
o Likelihood= 579 &, prior= 7|CHE LIEFHCE,
o Priorsz= 1™ E HAHO| OtL|2t Z e 20|}

» Bayesian inference= %M #E2| A 1M QAL

£4 Problem 2.5 — Bayes2& 2|t ZiA} sljA5}
7| (E0])

0) ZI=/=Z ™|

. D: B0 S

o RYE(prevalence): P(D) =0.01 — P(—D) = 0.99

o false-alarmrate: P(+ | —D) = 0.02

« missrate: P(— | D) = 0.03 — M2tXP(+ | D) =1 —0.03 = 0.97
SH: FHU uf MNZ HL HE

P(D|+)

(a) Quick guess (X2t FH)

o HE2"HAM ZTIL EOL] AGO|H 7ol Ho|rt et =F5t7| &Lt
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« SIXIB Q0| OB (1%) FH0 LA0| W2ECH 0| HoICt > ATl 280 37 W
oFE 4 2Uct.

(b) P(D | +) 72

1) Bayes 24!

07IM P(+)= HEHESAHCE:

o EX}
P(+ | D)P(D) = 0.97 x 0.01 = 0.0097

0.

MHI

P(+) =0.97 x 0.01 + 0.02 x 0.99 = 0.0097 + 0.0198 = 0.0295
[h2t A

0.0097
P(D | +) = gogr ~ 0-3288

ZE:
P(D|+)=~0.329 (% 32.9%)
3) ol (el 33%510il 2F E[L}?)
o REE1%2tA " Qe AE0| YEXOZ Birt.
o D3 2%t 7t XS LT, Tt A 7t B HZICE

o 2N &g TT 0l = “TINp LG ELt “IH 24 0| B0l A 4= UL

rr

(c) ‘AAr Q] 2 At =AU T 71
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o HEO| A= A0 HAlSlE] 2 7Hsd0lH 2

Step 1) HA| HAML2 FE
E)

tholixe] REE P(D | T) Ft5t7| (prior

P(T | D)P(D)
P(T | D)P(D) + P(T | -D)P(-D)

P(D|T) =

= .
SEE

rr

Hg2 FH{MOL| P(T | -D) =a,P(T | D) = 5a2 ¥ a

5-0.01
5-0.01+1-0.99

~0.05

PDIT) = 1.04

~ 0.04808

[ap A
P(~D | T) =1 — 0.04808 = 0.95192
VENTER BV RELE

0]1% > % 4.81%E &5

Step 2) O|H| P(D | +,T) A&t
AAL 4 S0| T FaSICt H:

P(+|D,T)
P(+ | ~D,T)
A ES NG

Bayes(Z (prior0] ZHAlg|

P(D|+,T) =

— P(+| D) =0.97
— P(+ | -D) = 0.02

=)/

P(+|D)P(D | T)
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CHE:
o =X 0.97 x 0.04808 = 0.04664
o 22:0.04664 + 0.02 x 0.95192 = 0.04664 + 0.01904 = 0.06568

o
>

0.04664

PD|+T) = 55668

~ 0.710

<
my
rh

P(D|+,T)~0.71 (2%71%)

(c) oHA: 2l ZXE7| 71% 2 SepotLt?
. TE “ZAROR| 2 AfZtolats M ZolC,
« 0| Rl ARO| f X ZANOR 981, 1 FEre| RS (prior)0| S2IL,

o priorZt S2t7IH &2 HAF 1Y) 2t posteriorZt 3| A& StC}.

| ZAbm=t=oto] ofLlat, ‘At ChAL ZIEte] REE (prior)'0] 21t siAlg FHQ3tC.

i Problem 2.6 — ¢ff likelihood= &H0| 10] &
TRt giL?
25

likelihood= 2f 0| 10| & Z L7t 1=7t? BtH prioret posterior= 2 20| 10[0{0F
Sst=ot?

1)7=|Eo =

tok

o prior/posteriors '7Hd H'0l| St SHERXO|2 2 Y~ H = 10|0{0f BHCY,

o likelihood p(obs | H)& '7Hd H'oll CH
oMo gt HlwstE2 Y H =14 d

J

rot

P E7t OfL|CL. 2% obsE &St A 2t H
7t &l
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2) prior2} posterior= 2 0] 10|0{0f 5L}?

(1) prior p(H)

o HE 7H53t JHdE0] FBHAZ Higt, MH|S O ©2)

o "ERE 0| LA7H 7HES OfE A YD QIET1E LIEHLE SERE
m2tA 7Hset @S JpAof| CHa:

7
Y.up(H) =
(2) posterior p(H | obs)

o ZES = 20| 7H-0)| Chist A 2SS UHO|ESt SERE

—

S g p(H | obs) = 1
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oftH ojn| = “EXE"7} ofL|Lt.

likelihood= "7t Q| X "7} OfL|2t "7HEE FHa"XE M0|= 2L0|Ct.

4) KIZHHQI O A
Of]: HHEO| shiny R f
o p(shiny | wet) = 0.8
o p(shiny | dry) = 0.4
o] £ HotH 1.2¢2ld| 3| 2H| &iS.
fLFSHH
« 0.81} 0.4= "wet, dry & SILIE &2 =E"0| OtL|2}

o "Z} 10| HY f shinyZ} LIZ =E"0|7| IiE

_I

% likelihoodE XA 12 0t5 L7} QiC}.

5) BayesO|A| likelihood7} ‘& 118tx|0{OF 5= 32’
Bayes Z|4H0]| A
p(H | obs) o< p(obs | H)p(H)
ozt o o,
« p(obs | H)p(H)= B3t M 3 (protoposterior) 0|11

o O|Z Hof| Chol et 2t

p(obs) = >_ 5 p(obs | H)p(H)
O & L} posteriorZt &.
%, likelihood XtA|7t Ert2t=[= A OfL|2t

likelihood x prior2| Z2}7} posterior HEf7} £| =& HS}EICE.
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