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Bai toan md ddu

Bai todn ngugc

Luu lugng xe luu théng trong TPHCM dugc biéu didn bdi mét
bién ngiu nhién X phu thudc vao mét phan phbi D. Sau nim
2018, X cho ta 365 dit liéu xq, ..., X365.
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Bai toan md ddu

Bai todn ngugc

Luu lugng xe luu théng trong TPHCM dugc biéu didn bdi mét
bién ngiu nhién X phu thudc vao mét phan phbi D. Sau nim
2018, X cho ta 365 dit liéu xq, ..., X365.

C3u héi dit ra: By gid gid st ta quan sat dugc 365 dit liéu nay
ma ta khdng biét phan phdi D, hdi c6 cich nao khdi phuc hodc du
doan gan chinh xac phan phdi D khéng?
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Bai toan md ddu

Bai todn md dau

Bai toan (Tim phan phbi xac suit)

Cho mét phan phbi xac suit D chua biét va X 13 mét bién ngu
nhién X ~ D. Cho x1,Xo, ...,x, la n gid tri thu thip duogc tir X.
Hay khéi phuc phan phoi D tir n gia tri nay.
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Bai toan md ddu

Tham sb héa phan phbi

e Phan phéi ca ching ta cé thé thudc mét ho cac phan phbi
xac suat cé cung cau trdc.

e Ho cac phan phdi ndy thudng phu thudc vio cic tham sb ma
khi xac dinh cic tham s6 nay, ta xac dinh chinh x4c phan phoi.
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Bai toan md ddu

Tham sb héa phan phbi

e Phan phéi ca ching ta cé thé thudc mét ho cac phan phbi
xac suat cé cung cau trdc.
e Ho cac phan phdi ndy thudng phu thudc vio cic tham sb ma
khi xac dinh cic tham s6 nay, ta xac dinh chinh x4c phan phoi.
Vay bai todn clia ching ta co ban chi 13 x4c dinh tham sb hop ly
nhat so vdi dit liéu, néu ta di biét phan phdi cho trudc thudc ho
phan phoi thé nao.
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Bai toan md ddu

Review mot ti

Mét sb ho phan phéi ta d3 dudgc hoc:
o Phan phbi Bernoulli: B(1, \).
@ Phan phdi nhi thic: B(n, p).
@ Phan phbi Poisson: P()).
@ Phan phdi hinh hoc: Geo(p), siéu hinh hoc H(N, K, n).
@ Phan phbi déu: U(a, b).
o Phan phdi chuin: N(u, o2).
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Bai toan md ddu

Mat cAu tha sat penalty vao ludi 100 qua thi dugc 25 qua. Hi xac
suat st tring cta cau thd nay 1a bao nhiéu?
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Bai toan md ddu

Mat cAu tha sat penalty vao ludi 100 qua thi dugc 25 qua. Hi xac
suat st tring cta cau thd nay 1a bao nhiéu?
o Bai toan yéu ciu xéac dinh phan phdi Bernoulli B(1,6) ting véi
viéc sat tring/khdng triing cla cau tha.
e Co sd toan hoc ndo dé ta udc luong gin chinh xac viéc nay tir
dir liéu da cho?
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Bai toan md ddu

Gidi quyét

o N&u khéng c6 théng tin gi ngoai dif lidu, ta sir dung phuong
phap Uéc lugng hgp ly cuc dai (Maximum Likelihood
Estimation

o Né&u c6 théng tin tién nghiém vé& phan phdi xac sult, ta sir
phuong phap Uéc lugng cuc dai hdu nghiém (Maximum a
Posteriori Estimation).
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Bai toan md ddu

Gidi quyét

o N&u khéng c6 théng tin gi ngoai dif lidu, ta sir dung phuong
phap Uéc lugng hgp ly cuc dai (Maximum Likelihood
Estimation

o Né&u c6 théng tin tién nghiém vé& phan phdi xac sult, ta sir
phuong phap Uéc lugng cuc dai hdu nghiém (Maximum a
Posteriori Estimation).

Hai phuong phdp nay cé gi khdc nhau?
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Uéc lugng hop ly cuc dai

Xét ho phan phdi D(6) va mét bién nglu nhién X ~ D(#) va n gia
tri x1, X2, ..., Xp €6 dugc tir n phép thir cha X.

Dinh nghia (Udc lugng cuc dai hop ly)

Ubc Iuong cuc dai hop ly 1 udc luong gid tri Oy théa man:

0o = arg max P(x1, x2, ..., Xn|0)
0
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Uéc lugng hop ly cuc dai

@ Noi cich khic, MLE 13 phuong phdp udc lugng d6 hgp ly cha
dit liéu xét trén mot phan phbi cho trudc.

@ Phan phdi ndo cho ta d6 hop ly chinh xdc nhit thi ta s& chon
phan phbi dé.
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Uéc lugng hop ly cuc dai

Gia thiét doc lap, ham log va cach tinh MLE

Gia thiét cac dit lidu 13 déc 1ap:

0o = arg max P (x1, x2, ..., Xn|0)
0~P

= arg max H P(x;|0).
O~ iy
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Uéc lugng hop ly cuc dai

Gia thiét doc lap, ham log va cach tinh MLE

Gia thiét cac dit lidu 13 déc 1ap:

0o = arg max P (x1, x2, ..., Xn|0)
0~P

= ar%NmaxH P(x;|0).

Gia tri nay rat gan 0 néu sb luong data qué 16n, nén ta nén
chuyén vé téng bing ham log.

Op = arg max log (H P(x;|6) )

i=1

= arg max log (P(x;|0
gm: Z g (P(xil0)) .
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Uéc lugng hop ly cuc dai

Mét ciu thi sit penalty vao m Ian trén t67ng sb n lan véi
0 < m < n. Udc luong xdc sudt dé ciu thi sit penalty vao méi lan.
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Uéc lugng hop ly cuc dai

Mét ciu thi sit penalty vao m Ian trén t67ng sb n lan véi
0 < m < n. Udc luong xdc sudt dé ciu thi sit penalty vao méi lan.

Xét X 13 bién ng3u nhién nhan hai gfa tri 0,1 tng vdi siit v6 va sit
trugt. Khi dé X ~ B(1,60) 1a mét phan phoi Bernoulli. Ta c6:
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Uéc lugng hop ly cuc dai

Mét ciu thi sit penalty vao m Ian trén t67ng sb n lan véi
0 < m < n. Udc luong xdc sudt dé ciu thi sit penalty vao méi lan.

Xét X 13 bién ng3u nhién nhan hai gfa tri 0,1 tng vdi siit v6 va sit
trugt. Khi dé X ~ B(1,60) 1a mét phan phoi Bernoulli. Ta c6:

P(0|0) = 1— 6, P(1]) = 0

Nhu vay ta cé

P(x1, ..., xal0) = [ P(xil6) = 6™(1 — 6)"
i=1
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Uéc lugng hop ly cuc dai

Mét ciu thi sit penalty vao m Ian trén t67ng sb n lan véi
0 < m < n. Udc luong xdc sudt dé ciu thi sit penalty vao méi lan.

Xét X 13 bién ng3u nhién nhan hai gfa tri 0,1 tng vdi siit v6 va sit
trugt. Khi dé X ~ B(1,60) 1a mét phan phoi Bernoulli. Ta c6:

P(0|) =1—6,P(116) =6
Nhu vay ta cé
P(x1, ..., xal0) = [ P(xil6) = 6™(1 — 6)"
i=1

~ Z s xm ~ BN 7 A , ,
Nhu vay uéc lugng hop ly cho 6 la 7. Nghia la xac suat sat tring

vao luéi clia cau thi la 7.
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Uéc lugng hop ly cuc dai

Nhuoc diém clia MLE

e MLE c6 dic diém chinh 13 phu thudc rat nhiu vao di liéu.
Khi dir liéu cé hién tugng thién vi hoac do sb lugng data chua
di 16n, md hinh d& dua ra cic danh gia sai, din dén hién
tugng overfitting

o D& khic phuc vAn d& niy, ta cAn phai thém mét théng tin dé
lam céng cu danh gi4, din dén phuong phap khac 13 MAP.
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Uéc lugng cuc dai hdu nghiém

© Usc luong cuc dai hau nghiém

Nguyen Nguyen MLE va MAP



Uéc lugng cuc dai hdu nghiém

Dinh nghia (Udc lugng cuc dai hiu nghiém)

Ciing xét vi du nhu trén. Gia sit ring X ~ D(0) va 6 13 mét bién
ngau nhién cé phan phdi tién nghiém 6 ~ P. Udc luong cuc dai
hau nghiém cua 6 1a gid tri 8y sao cho xdc suat:

P(0 = 0o|(X1 = x1), ..o, (Xn = xn))

13 16n nht.

Biéu thiic trén 13 d6 hop Iy hau nghiém caa D(6p).
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Uéc lugng cuc dai hdu nghiém

Cach uéc luong cuc dai hdu nghiém

Ta can uéc luong gia tri 6 nhu sau:

0o = arg max P(0|x1, x2, ..., Xn)
O~ P

Tu dinh ly Bayes:

0* = argmax P (0|x1, x2, ..., Xpn)

o~P
P P
:argmax (X17X27 7Xn‘9) ( )
op P (x1,X2, ..., Xn)
= argmax P (x1, x2, ..., Xn|0) . P (0) .
o~P
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Uéc lugng cuc dai hdu nghiém

Gia thiét doc Iap, ham log

Gid str cac dif liéu doc l1ap nhau:

0 = argmax P (0]x1, x2, ..., Xn)
o~ P

= argmax | | P(xi|0).
w,Hl )-P(9)

Logarithm hoéa:

0" = arg maxZIog (xi|n)) + log(P(0)).

~
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Uéc lugng cuc dai hdu nghiém

Xét vi du & MLE, gid sit mot ciu tha sat 100 qua pen chi vé 25
qua. Tuy nhién binh thudng ciu thi ndy rit xult sic va ludn sat
triing véi xac sult 13 mét phan phdi déu trong khoang [0.7,0.8].
Ta c¢6 uéc lugng bang MAP:

0" = argmax P (x1,x2,...,xn|0) .P(6)
9~U(0.7,0.8)

= argmax P(x;|0).10
9~U(0,7;0.8)I-1;[1 (il6)

= argmax 6°(1-6)""=0.7.
9~U(0,7;0.8)
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Uéc lugng cuc dai hdu nghiém

Xét vi du & MLE, gid sit mot ciu tha sat 100 qua pen chi vé 25
qua. Tuy nhién binh thudng ciu thi ndy rit xult sic va ludn sat
triing véi xac sult 13 mét phan phdi déu trong khoang [0.7,0.8].
Ta c¢6 uéc lugng bang MAP:

0" = argmax P (x1,x2,...,xn|0) .P(6)
9~U(0.7,0.8)

= argmax P(x;|0).10
9~U(0,7;0.8)I-1;[1 (il6)

= argmax 6°(1-6)""=0.7.
9~U(0,7;0.8)

Két luan: Dang cap la mai mai.
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Uéc lugng cuc dai hdu nghiém

Y nghia clia MAP

o Khic phuc nhuoc diém vé& su phu thudc dif lidu cha MLE.
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Uéc lugng cuc dai hdu nghiém

Y nghia clia MAP

o Khic phuc nhuoc diém vé& su phu thudc dif lidu cha MLE.

@ Cé y nghia trong bai todn phén loai Bayes.
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Uéc lugng cuc dai hdu nghiém

Y nghia clia MAP

o Khic phuc nhuoc diém vé& su phu thudc dif lidu cha MLE.

@ Cé y nghia trong bai todn phén loai Bayes.

° Cé/hai phugng phap déu gidi quyét cau hdi xac dinh phan
phoi xac suat, bai todn c6 y nghia trong ML.
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