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Dich béi Tran Tudn Anh va Dam Minh Tién

Gi6i thiéu vé hoc khong giam sat

0 Pong lyc — Muc tidu ciia hoc khong gidm sat 1a tim duge quy lust an (hidden pattern) trong
tap dit liéu khong duge gén nhan {1, z(m)}.

0 Bét déng thiic Jensen — Cho f 14 m6t ham 16i va X 13 mét bién ngdu nhién. Ching ta cé
bat d&ng thic sau:

[BLF(X)] > (BIX))|

Tbi da hoa ki vong

0 Céc bién Latent — Cic bién Latent 13 cic bién 4n/ khong thiy duge khién cho viéc dy dodn
trd nén khé khin, va thudng duge ki hiéu 1a z. Day 1a céc thiét 1ap phd bién ma cic bién latent
thudng co:

Thiét lap Bién Latent z x|z Cac binh luan
Sut két hgp ciia k Gaussians | Multinomial(¢) N(pji,55) wj ER™ ¢ € RF
Phan tich hé s6 N(0,1) N+ Azph) pj € R™

0 Thuat toan — Thuit todn téi da hod ki vong (EM) mang lai mét phuong thiic c6 hiéu qué
trong viéc wéc lugng tham sb  théng qua téi da hod gia tri udc luong likelihood bang cach lip
lai viéc tao nén mét can dudi cho likelihood (E-step) va t6i wu ho can dusi (M-step) nhu sau:

o E-step: Panh gi4 xédc sudt hau nghiém Qi(z“)) cho méi diém dit liéu z(®) dén tu mot cum

2(9) cu thé nhu sau:

Qi(z") = P(z[2";0)

o M-step: Sit dung xdc sudt hau nghiém Q;(z(?)) nhu cic trong sb cu thé ciia cum trén cic

diém dit lieu (¥ dé uéc luong lai mot cach riéng biet cho mdi mé hinh cum nhu sau:

(20 2 Z(Z)) 9)) 2200

0; = argmax Z/(l Qi(z Z))log(
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Khéi tao Gaussians === Buérc ki vong == Budc t6i da hod — Hai tu

Phan cum k-means

Chung ta ki hiéu ¢(® 13 cum cta diém dit liéu i va TPt} diém trung tdm ctia cum j.

0 Thuat toan — Sau khi khdi tao ngau nhién cdc tAm cum (centroids) pi,pu2,...,ux € R™, thuat

toan k-means 1ap lai budc sau cho dén khi hoi tu:
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Khéi tao gi4 tri trung binh sy Gancum == Cap nhat gid tr trung binh - Hai tu

0 Ham Distortion — P& nhan biét khi nio thuit todn hoéi tu, ching ta sé xem xét ham
distortion dugc dinh nghia nhu sau:

m

Tem) = e = o |12

=1

Phan cum phén cip

0 Thuat todn — La mot thudt todn phan cum vdi cach tiép can phan cip két tap, cach tiép
can nay sé xay dung cic cum 1dng nhau theo mét quy tac ndi tiép.
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0 Céc loai — Céc loai thuat todn hierarchical clustering khac nhau véi muc tiéu 14 téi wu hod
céc ham dbi tugng khac nhau sé dudc téng két trong bang dudi day:

Lién két Ward Lién két trung binh Lién két hoan chinh

Tbi thiéu hod trong pham vi | Tbi thiéu hod khodng céch Téi thidu hod khoang cich

khoang cich ctia mot cum trung binh gita cdc c8p cum | t6i da gita cic cip cum

Céc sb liéu danh gia phan cum
Trong qué trinh thiét 1ap hoc khéng gidm sat, sé kha khé khin dé danh gid hiéu ning ctia mot
mo hinh vi ching ta khéng c¢6 cdc nhan du tin cdy nhu trong trudng hgp ctia hoc cé giam sét.
0 Hé sb Silhouette — Bing viéc ki hiéu a va b 13 khodng cich trung binh gitta mét diém mau
véi cac diém khic trong cing mot 16p, va gitta mot diém miu véi cac diém khéc thudc cum ké
can gan nhét, hé sb silhouette s dbi véi mot diém méiu don duge dinh nghia nhu sau:

b—a

" max(a,b)

O Chi sb Calinski-Harabaz — Béng viéc ki hiéu k 13 sb cum, céc chi sé By, va W, vé d6 phan
tan gitta va trong mét cum lan lugt duge dinh nghia nhu la

k m
By = Z o) (e — 1) (o — ) Wi = Z(ﬂf(i) = s (@D = )T
j=1 =1

Chi s6 Calinski-Harabaz s(k) cho biét kha ning phan cum tét dén ddu cia mot méd hinh phan
cum, vi du nhut v8i score cao hon thi s& day diic hon va viéc phan cum tét hon. N6 duge dinh
nghia nhu sau:

Tr(Bx)
Tr(Wy)

N —k
k—1

s(k) =

Phép phan tich thanh phin chinh
La mét ki thuat gidm sb chidu dit liéu, ki thudt nay sé tim cdc hudng t6i da hos phuong sai dé
chiéu dit liéu lén trén dé.

O Gia tri riéng, vector riéng — Cho ma tran A € R"X™ X 1A gid tri riéng cia A néu ton tai
mdt vector z € R™\{0}, goi 1& vector riéng, nhu vay ta cé:

O Pinh ly Spectral iV('ji A€ R*"*" Néu A dbi xtmg thi A c6 thé chéo hod bsi mét ma tran
truc giao U € R™*™. Bang viéc ki hiéu A = diag(A1,...,An), ta cé:

\ 3A dudng chéo, A =UAUT \

Chii thich: vector riéng tuong ng vdi gid tri riéng lon nhat dudc goi la vector riéng chinh ciia
ma trgn A.

0 Thuat todn — Phép phan tich thanh phan chinh (Principal Component Analysis, PCA) 1
mot ki thuat giam sb chiéu dit liéu, né sé chiéu dit liéu 1én k chiéu bang cich téi da hoa phuong
sai cia dut liéu nhu sau:

« Budc 1: Chuan hoé dit liéu dé c6 gid tri trung binh bang 0 va d6 léch chuan bing 1.

Q) m m
) T — Wy 1 ; N 1 i
z;l) — JT where | p; = — E m;l) va cr? = E (my) — pi)?

i=1

m
1 N T 2
e Bubc 2: Tinh ¥ = — E Wz ¢ R™*™ 14 dé6i xting véi cac gia tri riéng thyc.
m
i=1
e Bubc 3: Tinh uy,...,ur € R™ la k vector riéng truc giao ctia X, titc cdc vector truc giao
riéng ctia k gia tri riéng 16n nhét.

o Budc 4: Chiéu dit lieu 1én spang (u1,...,ug)-
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Dir liéu trong khong gian
déc trung

Dir liéu trong khong gian cac

==p  Tim cac thanh phan chinh  ms=p thanh phan chinh

Phén tich thanh phan déc lap (ICA)

La mot ki thudt tim céc ngudn tao co ban.

0 Gia dinh — Chiing ta gia st ring dit liéu = dugdc tao ra bai vector ngudn n-chiéu s = (s1,...,5n),
véi s; 1 cac bién ngdu nhién doc lap, théng qua moét ma tran mixing va non-singular A nhu sau:

Muc tiéu 14 tim ma tran unmixing W = A~1.

0 Giai thuat Bell va Sejnowski ICA — Gii thuat niy tim ma tran unmixing W bing cic
buéc duési day:
o Ghi xdc suit clia z = As = W~ 1s nhu la:
n
p@) = [ [ pswla) -

i=1

W]

« Chi log likelihood cho dit liéu hudn luyén {z(9 i € [1,m]} va ki hiéu g 1a ham sigmoid

nhu sau:
> tog (o (] o") ) +log W]
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Vi thé, quy t&c hoc ciia stochastic gradient ascent 1 véi mdi vi du hudn luyén z(¥), ching ta s&

cap nhat W nhu sau:

We+—W+a

1 —2g(wTz®)
1-— 2g(w2T:E(i>)

1 - 2g(wTa))

z(i)T L w1
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