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* The purpose of this lecture is to learn an
outline and history of Bayesian approach
which is the state-art technology of Al and
Data Science .
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* The purpose is nhot to achieve your complete
understanding mathematically Bayesian Al or
programming skill. 1t would be OK if you can not
understand the presented mathematical formula
or algorithms.
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* What is the Bayes methods?
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Likelihood Principle
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Bayes Theorem

*P(RE| T2 =LEX P(3
TE 3K

RE) X



RAXDEHE
Bayes Theorem

N

e P(7: & T — — sli. P(7rE
x(;?'g%éjzlj- ) =LE X P(FE)

. BHRER- LE X BHTHEX EX




HREDHLIERDANAXHTE




HREDHLIERDANAXHTE

n+1/2
P=——
N +1



IEEE@f;Fnﬁ%%S“%*ﬂﬁﬂql:ﬁ’iHi
I



1 :HBERIZT I, IN—F—F, Fry—ILX &L
23 ADRNADNT, TNENHEIZCANLGN TLY

5. 3 ANMTIESFIEN ST EIZEOTUL =AY, Bilk
MNHET3I ADS>BIAEITIRREN S LI fouott

NS, EENBRRUZEANIBANINTELT, TNE
NDRANNFAIIREEN DN IEFHWNTHEST
XZEZLGL. RATIUIE—E2FEL, FEFIZEA -
TIEALSN D2 ADHB D7 <EH1 NFFRFIIZES

X9 TDREFEDLZRMNEYT=LY. FADZELH7AELN
AT Z TN THELLEZAED?  LTEATZ. T 5L
BT /N—F—FIFEHZTGH 1 EHZ TN, £
NZEEIWE=T7IUIEI TN TIRBRENSFEZERH1/3 H
51212 EMof- ] EOFMNEALE. BF-LTT7SY
MNEALZDOIFIELLNCON?




cﬁZ WE.HNENFESKEIL2DDHEF D F
HENMASDTWWSEDET S, TNENDFH
’%1’0)Eﬂd)’:“:ﬁﬁlifﬂbéh’cmﬁb\h\ FAIZIE
FO—AD2ENADTWNNSIENTHMHHTLVS,
S .AEBOZANIZHBENTURA LIZH TN,
A DHREEITRTRBELTHRLIL—ILE
Hof-o ADFEIZIXI0RILADTULN, 3ZHEL
FIF5MELNDTLEOIM?




FAFFIEZRTRL CTHED ! !

e BOIX10RKILASDTLV =D T, #BFIIEFIL
20K IILEE->TULNS, TOERIEEFNTN
0.577(MD T

o XHLI-EEDHAFFEIL 5%0.5+20
X 0.5=10.25 K)L,

¢ & HoTWWADIX10RILIEDTERILI-IF
SMBLY! !




MFEDILIFZITIHEAD

e HFIZYFILF->-TWW=IEZEELIbLAL/2 YR
LD 2YRIL E-oTWAZEIZH S, RCE
FIEDFTEZISHE 05X 1/2

Y+0.5 X 2Y=1.25YRJL &35, S YRILEST
NDDT RIBLIZIFZHAFIC foué' !




A7

« THMHFLRERILIEER, BFL KHELEF
IDBAFENKRESELTNDIET .

« FHELMIMNEINIEEELONINIET SHILT L
DIZ,. EBLBLEHFITHH>TE ! !
e AT CATCEITHEADTLEON?




B3 LI TDEBELMMITEESEEFEI?
1. SOEDNFREELSOBEDNDBEHEN AL

—DEZFRYH
AEL5Z 5,

_Nnz#x100

2. REELE

—DEZFRYH
AEL5Z 5,

O

5L FNMAFRETH--H1

1ETHo=61 AT,

e R,

ENEDHETI00BAT-TEM S

—1N%100

O

el

5L FNMAFRETH--H1

1ETH-o=61 AT,
KRG




AN T &NBEF AT



NADOT 2N T—DDHLE
Aok (6] OD) 9 F 7>+

- Bayesian Network tools in Java B@@

File Edit View About Wizards
Edit Network I Run Network | Visualization |

M < | Al 2 | @ S
Save | Add Node () | Add Desc (b} | Add Util (v} | Add Edee (e} | Delete Edee (d) | Delete Node k) | Center Network () | Zoom2Fit () | Zoom Ih (g} | Zoom Out (a) | Zoom 100% ) J
[
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- Bayesian Network tools in Java (= J[E][X]
File Edit View About Wizards
Edit Network I Run Network | Visualization |
ﬂ Q < T V. @ > @ ) o ‘
Save | Add Node () | Add Desc ) | Add Util &) | Add Edee (e) | Delete Edee (d) | Delete Node k) | Center Network {c) | Zoom2Fit () | Zoom In (g} | Zoom Out {(a} | Zoom 100% )
[=
007
like 50.0%
dislike | 50.0%
Friday the thirteen SHERAETE Indy Johnes
007 | like | dislike 007 | like | dislike 007 | like | dislike
like 60.0% | 40.0% like 70.0% | 30.0% like 90.0% | 20.0%
dislike | 40.0% | 60.0% dislike | 30.0% | 70.0% dislike | 10.0% | 20.0%
A Nightmare on Elm Street ) Mission Impossible
Friday the thirteen like dislike 007 like dislike
like 99.0% 1.0% like 99.0% 10.0%
dislike 1.0% 99.0% dislike | 1.0% 90.0%
Roman holiday
StarWars like dislike
Friday the thirteen like dislike like dislike
like 10.0% 80.0% 1.0% 90.0%
dislike 90.0% 20.0% 99.0% 10.0%
Titanic
Roman holiday like dislike
like 99.0% 1.0%
dislike 1.0% 99.0%
E
il i




File Edit View About MWizards
Edit Network Run Network | visualization |

a \ y
qop @\ (O] 1(6\6% i %
Center Network (c) | Zoom2Fit &) | Zoom Ih {3} | Zoom Out {a) | Zoom 100% ) | Beein | Clear | Snapshot | Save
007
like 50.0%
dislike | 50.0%
Friday the thirteen StarWars Indy Johnes
like | 50.0% like | 50.0% like | 55.0%
dislike | s0.0% dislike | 50.0% Idislike 45.0%
y
A Nightmare on Elm Street Mission Ir@
like 50.0% like 54.5%
dislike | 50.0% [dislike | 45.5%
y
Roman holiday
like 45.6%
| dlislike | 54.4%
Titanic
like 45.7%
dislike | 54.3%
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lit Wiew About Wizards
mork  Run Network ]Visualizalion]
= @& &
& [N AL
detwork {c) | Zoom2Fit &) | Zoom In (g} | Zoom Out (a) | Zoom 100% &} | Beein | Clear | Snapshot | Save
007
like 59.8%
dislike | 40.2%
Friday the thirteen Starwars Indy Johnes
like | 99.0% Lol 53.9% like | 61.9%
dislike | 1.0% dislike | 46.1% dislike | 38.1%

y
A Nightmare on Elm Street Mission Ir@

like 100.0% = like 63.2%

dislike | 0.0 |dis|ike 36.8%

y
Roman holiday

= like 6.7%
dislike | 93.3%

Titanic
like 7.5%
dislike | 92.5%
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- Bayesian Network tools in Java
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File Edit \iew About Wizards
Edit Network Run Network ]Visualization |
€ @ e fol)
Center Network (c) | Zoom2Fit () | Zoom In (g} | Zoom Out (3) | Zoom 100% ) | Beein | Clear | Snapshot | Save
007
like 1.6%
dislike [ 98.4%
Friday the thirteen SRS Indy Johnes
like | 98.5% like | 30.7% like | 21.1%
dislike | 1.5% dislike | 69.3% Idis]ike 78.9%
y
A Nightmare on Elm Street Mission Impossible )
like 100.0% like 0.0
dislike | 0.0 | distike | 100.0%
y
Roman m
like 5.0%
[dislike | 95.0%
Titanic
like 5.9%
dislike | 94.1%
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