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Phan 1

Hoc may la gi?
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Hoc may la gi?

= Tiéng Anh: Machine Learning

= Khai niém: Nghién ctru vé cac phwong phap xay dung
kha nang tu thu thap tri thirc cia may tinh (tir dit liéu da
co hoac tir moi trwong)
= Chila mét trong nhiéu dinh nghia

= Cac phuong phap co ban: rat nhiéu, khong ké hét duoc
= Hoi quy
= Cay quyét dinh (DC — Decision Tree)
= Phan loai bayer don gian (NBC — Naive Bayes Classifier)
= M43y vector ho trg (SVM - Support Vector Machine)
» Mang than kinh nhan tao (ANN — Artificial Neural Network)
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Hoc may la gi?

"= Hoc may # Hoc thudc long:
" Hoc thudc long (hoc vet): tri thirc da co duoc nap vao may tinh
* Hoc mdy = hoc hiéu: may tinh nhan th&rc dwoc cac tri thirc nap
vao, tdng quat hda va ap dung vao cac tinh hudng mai
= Hoc may ~ Cung cap cho may tinh kha nang quyét dinh
trong nhirng trudng hop khdng chuan bj trudc

= Hoc co gidm sat (hoc cé thay):
= Hoc cd chidan (learning by instruction)
= Hoc bang suy luan (learning by deduction)
= Hoc bang quy nap (learning by induction)

= Hoc khong gidm sat (hoc khéng thay):
* Hoc qua quan sat (learning by observation)
* Hoc qua kham pha (learning by discovery)



Cac I6p bai toan co ban @

" Hoc c6 giam sat (supervised learning): hoc cach tién doan
dau ra
= Hai quy (regression): dau ra la s6 hodc vector
* Phan |&p (classification): dau ra la xac suat du bdo

= Hoc tang cuong (reinforcement learning): hiéu chinh cac
siéu tham s (hyperparameter) dé cuc dai hda loi ich
trong tuvong lai
" “reinforcement learning is difficult” — Geoffrey Hilton
= Chia khda dé tao ra “strong Al” — nhirng c6 may cé thé tu hoc
va tu hoan thién
» Hién chua co nhiéu tién bd trong cac mo hinh
= Nhwng cé nhiéu thanh cong khi két hop véi cac ki thudt mai
(AlphaZero chang han)
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Cac I6p bai toan co ban @

" Hoc khong giam sat (unsupervised learning): tu khai pha
cac dac trwng ndi tai hop ly cda dau vao

= Nhu thé nao la “hop Iy”:

» Bién do6i dit liéu dau vao cé sb chiéu cao thanh di¥ liéu cé sb
chiéu thap hon (nhung khong mat thong tin hodc mat khong
dang ké)

= D{ liéu cd sO chiéu cao nhwng cac dac trung thanh phan cé
tinh “kinh t€” (economical) hon

» Gom cum di¥ liéu dau vao
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Phan 2

M6t s6 khai niém lién quan
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MOt sO khai niém lién quan @

= Tap dit liéu huan luyén (training dataset): tap dir liéu st
dung dé day may tinh hoc
= D{ liéu that duoc thu thap tir thuce té
= TAp di¥ liéu can cé tinh phé quat (da dang), khéng qud tap
trung vao nhirng trwong hop dac thu
= Chat lvgng mau da tot dé hoc
= Cang nhiéu mau cang tét (?)
= M6t s6 phwong phap hoc may tu tach tap dit liéu nay
lam d6i (khi dang hudn luyén) dé kiém chirng qua trinh
hoc, ky thuat nay goi la k-fold cross-validation (xac thuc
chéo gap k)
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M6t s6 khai niém lién quan

= Tap dit liéu kiém tra (testing dataset): tap dit liéu s dung
dé kiém tra két qud hoc clia may tinh
= D{¥ liéu that dwoc thu thap tir thuc té, cd tinh pho quat

» CO nhitng mau chat lwgng khdng that tdt dé kiém tra cac
tred'ng hop nhap nhang

= Lam sao dé danh gid két qua hoc clia may?
= C kiém tra thir, may trad 10i ding cang nhiéu cang t6t! Vay néu
két qua tra loi la dang so thi sao?
= C6 nhirng bai toan tra loi dung thi khong sao, nhung tra |oi sai
thi rat nghiém trong (chang han nhu chuan doan bénh), vay
nén danh gid két qua hoc thé nao?
= NGi chung: rat nhiéu ki thuat, tuy thudc vao bai todn cu thé
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MOt sO khai niém lién quan @
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M6t s6 khai niém lién quan

= Hién tuong “qua kém” (underfitting): May thé hién két
qua kém cd khi hoc va khi kiém tra

= Hién tuong “qud kém” thé hién mo hinh hoc khéng phu
hop = may khéng cé kha nang hoc bai dat yéu cau
= Khac phuc: diéu chinh mé hinh (quy m6 hodc tham s8)
= Do6i khi phdi d6i cd phwong phap huan luyén
= Hién tuong “qua khap” (overfitting): My thé hién tot khi
huan luyén nhung lai cho két qua kém khi kiém tra
= Hién tuong “qud khdp” thé hién phuong phap hoc khdng
hiéu qud =» kha nang téng quat hda clia may kém

* Thwong do mo hinh qua manh, nén kha nang nhé cao nhung
kha nang tong quat hda yéu
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Phan 3

Cay quyét dinh
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Cay quyét dinh: phan loai dwa trén thudc t

TT Do tudi Nghé nghiép | Chuyén mén Hién trang
1 |Gia Bac sT Pa khoa Nghi hwu

2 | Trung nién Giang vién Toan Di lam

3 | Thanh nién Sinh vién Toan Di hoc

4 | Thanh nién Lam nong - Di lam

5 |Gia Giang vién Tin hoc Nghi hwu

6 | Trung nién Bac si Rang Di lam

Yéu ciu: cho mdt nguodi A, dd tudi Trung nién, nghé Bac si,
chuyén mon Rang, dw dodn xem hién trang cda A la thé
nao?
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Cay quyét dinh: bai toan

= Bai toan phan loai mau (phan 1&p):
= Dataset: mot tap cdc mau, moi mau gdm nhiéu thudc tinh khac
nhau va dwoc chi dinh thuéc mot phan loai nao dé
= Huan luyén: mdy nhan cdc mau va tim ra cac dic trweng dé phan
loai cac mau
= Thi* nghiém: may nhan mdt mau madi va quyét dinh xem mau
m&i thudc phan loai nao
= Mau: tdp hop nhiéu thudc tinh
= C4 thé cé thudc tinh dang s6 (tudi, cdn ndng, chi sé hda sinh,...)
» C6 thé cé thudc tinh phi sé (phan loai, mé t3,...)
= C4 thé cé thudc tinh thi€u khuyét (khdng co gid tri)
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Cay quyét dinh: sinh cay tur goc @

= Rat thich hgp cho bai todn phan hoach theo thudc tinh
ro’i rac

= T mot nut goc ghc_)n moét thudc tinh nao dé dé phén
hoach = Cac mau vi du bj tadch thanh cac tdp nho hon

= Ti€p tuc phan hoach cac tap con cho dén khi cadc mau Ia
doéng nhat theo muc tiéu phan hoach
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Cay quyét dinh: mot cay két qua vi du

-

[1] 2]

Giang|vién

3]

ung nién

[5]

Lam ndng

[4]

TT Do tudi Nghé nghiép Chuyén moén Hién trang
1 | Gia Bac si Da khoa Nghi hvu

2 | Trung nién Giang vién Toan Di lam

3 | Thanh nién Sinh vién Toan Di hoc

4 | Thanh nién Lam ndng - Di lam

5 | Gia Giang vién Tin hoc Nghi hwu

6 | Trung nién Bac si Rang Di lam
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Cay quyét dinh:

mot cay két qua tot hon @

Gia

[1]

Trung nién

Thanh nién

Sinh vién Lam nong
3] [4]

TT Do tudi Nghé nghiép Chuyén moén Hién trang
1 | Gia Bac si Da khoa Nghi hvu
2 | Trung nién Giang vién Toan Di lam
3 | Thanh nién Sinh vién Toan Di hoc
4 | Thanh nién Lam ndng - Di lam
5 | Gia Giang vién Tin hoc Nghi hwu
6 | Trung nién Bac si Rang Di lam
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Cay quyét dinh: chat lvgng mau @

= Van dé chat lwong mau: Néu s6 mau it hodc khong dién
hinh s& dan dén hién twong sinh cay quyét dinh khéng
dung

= /i du: Néu chon thudc tinh “Chuyén mon” dé phan lép
ti€p nhom “Bac si” hodc “Gidng vién” s& dan dén két
luan: Bac si + Da khoa =2 Nghi hwu

TRUONG XUAN NAM 19



Cay quyét dinh: chon thudc tinh phéan hoac@

= Van dé chon thudc tinh phan hoach: Chon thudc tinh
phan hoach tuy tién = Cay quyét dinh nhiéu tadng = Tinh
tong quat hda thap (overfitting)

= iy viéc chon thudc tinh dé phan hoach la van dé quan
trong nhat trong chién lugc xay dwng cay quyét dinh
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Cy quyét dinh: thong tin thiéu khuyét @

= Van dé thong tin khong roi rac: Tim cach roi rac hda cac
dir lieu thu thap duoc.

= Van dé khong du thong tin: Doi khi tdp mau khong cé dd
théng tin dé phan loai mau = DPua ra két luan dua trén
s6 déng cac mau
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Cay quyét dinh: thdng tin nhiéu, khéng du @

= Vi du: Cé 300 mau hoc
= PO tudi = “Gia”
= Cac thong tin khac: Khéng co
" Hién trang:
* Nghi huu (280 mau)
* Di lam (18 mau)
* Di hoc (2 mau)
= Vay két luan: Gia = Nghi huu
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Dataset: dir lieu chuwa duwgc ma hoda

TT | DO tuodi n';%?éép C:::'gfn Hién trang
1 |Gia Bac si Pa khoa Nghi huu

2 |Trung nién | Giang vien | Toan Di lam

3 | Thanh nién |Sinh vién Toan Di hoc

4 | Thanh nién |Lam nong - Di lam

5 |Gia Giang vien | Tin hoc Nghi huu

6 |Trung nién | Bac si Rang Di lam

Dt liéu & dang théng tin day dd giup ching ta hinh dung
dwoc nhirng moi lién hé gitra cac thudc tinh (do chung ta
cd tri thirc vé y nghia cac thudc tinh)
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Dataset: dir lieu da duwgc ma hoa

A B C Hién trang

Nghi huu

Di lam

<| | ©O

Di hoc

- Di lam

T
1
2
3
4
5

oO| 4| d4| »| O
—| > | 4| O

I Nghi huu

6 A D C Di lam

Nhwng da so cac tap dit liéu dugc cong bo hién nay déu o
dang ma hda, vi nhiéu ly do, trong do ly do I&n nhat la an
toan thong tin ca nhan hoac doanh nghiép
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Phan 4

Giai thuat dam choi
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Giai thuat dam chéi (1/3) @

= Gidi thuat dam chai |3 gidi thudt co ban dé xay dung cay
quyét dinh
= R: NUt goc (chinh xac la nut dang xét)
= S:TAp cA&cmau S=(s;, S,, ..., S,)
= T:Tap kétlugncha E, T=(t, t,, ..., t..)
= A: Tap thudc tinh chuwa duoc chon

= Thuat giai tim két ludn gan vdi R hoac thudc tinh tién
hanh phan hoach tiép
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Giai thuat dam chai (2/3)

Generate (R, S, T, A)
= NEéu T chi cd 1 kiéu gia tri: két luan tai R la t, va két thic
nhanh nay

= Néu A rong: két luan tai R 1a két luan chiém da sé ddéi voi
E va két thdc nhanh nay
= Chon thudc tinh A _dé phan hoach:
- Nguyén tic chon la mé& (*)
- Ghi thubc tinh A, vao R

- XAy dung tat ca cac nhanh con t¥ R, moi nhanh [a mot gia tri co
thé cla A,

(*) Chon mét thudc tinh trong tap A dé dam choi: Viéc
chon thé nao tuy vao tirng thuat toan
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Giai thuat dam chai (3/3) @

= V&i moi nhdnh gid tri V cla A,

Tao nut R,

Xay dengtap S’ ={s. | s; € S & thudc tinh A cuas; la V}

Xay dung tap T’ la tap cac két ludn cda S’

NEu S’ rong thi két luén tai R, 1a két ludn chiém da s6 déi véi S
Ngugc lai: Generate (R,, S, T', A\{A})
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Vi dy v& qua trinh dam chdi (1) @

Gia Trung|nién nién

[1] [5] [2] [6] 3] [4]

(Nghi huu) (Di lam) (Di hoc) (bi lam)

TT Do tudi Nghé nghiép Chuyén mon Hién trang
1 | Gia Bac si Da khoa Nghi hvu

2 | Trung nién Giang vién Toan Di lam

3 | Thanh nién Sinh vién Toan Di hoc

4 | Thanh nién Lam nong - Di lam

5 | Gia Giang vién Tin hoc Nghi hwu

6 | Trung nién Bac si Rang Di lam
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Vi du vé qua trinh ddm chéi (2)

Gia

[1] [5]

Trung|nién

[2] [6]

(Nghi huru) (Di lam) Sinhry nong
3] [4]
(Bi hoc) (Di lam)

TT Do tudi Nghé nghiép Chuyén mon Hién trang
1 | Gia Bac si Da khoa Nghi hvu

2 | Trung nién Giang vién Toan Di lam

3 | Thanh nién Sinh vién Toan Di hoc

4 | Thanh nién Lam nong - Di lam

5 | Gia Giang vién Tin hoc Nghi hwu

6 | Trung nién Bac si Rang Di lam
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Phan 5

Thuat toan ID3
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Thé n3o 13 cly quyét dinh t5t?

= Gidi thudt ddm chdi cé thé sinh nhiéu cay quyét dinh
khac nhau, tuy thudc vao viéc chon thudc tinh dam chai

= Viy trong nhirng cdy dé cay nao la tot?

= MOt trong nhirng tiéu chuan cda cac thuat todn hoc may
“t6t” la khad nang tong quat héa cao

= Kha nang tong quat hda tét = it nhanh

= Pay chi la khd ndng cao ma thdi, chang han nhu cay it nhanh
ma qua mat can bang thi cling khong tot

= Y twong: greedy (tham lam), chon thudc tinh dem lai cho
ta nhiéu thong tin nhat

= Van dé: Thé nao |a “dem lai nhiéu théng tin nhat”?
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Ham do entropy

= P [a moOt tap n loai gia tri khac nhau
= Goi p, la xac suat xuat hién cda gia tri thi i trong tap P
= Ham do Entropy cua tap P 7d{u‘c_)fc dinh nghia nhu sau:

E(P) = —Z pi log, p;
i=1

= Trong trwong hop P gdm 2 loai gia tri:
= E(P) =0 néu trong tap P tat cd déu thudc mot loai
= E(P) =1 néu cadc mau phan bo déu (moi loai chiEm mot nira)
" 0<E(P)<1trongcactruong hop con lai
=Vidu:P={1,1, 2, 2, 2, 2}
* Nhu vay p,=1/3, p,=2/3
» E(P)=-(1/3 x log, 1/3 + 2/3 x log, 2/3) = 0.918296
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Thuat todn 1D3

= Thuat todn ID3 mong muén chon ra thudc tinh phan loai
t6t nhat véi moi nut theo nghia cach chon thudc tinh dé
sé dem lai nhiéu entropy nhat cho cay quyét dinh

= |D3 [ap luan nhu sau:
= Khichon thudc tinh A, dé phan hoach: Tap S chia thanh cac tap
(Sy, S,, ..., S,,) ¥ng v&i w gia tri cua thudc tinh A,
= E(S) |3 lwong entropy ban dau cia S
= E(S) la lvgng entropy cua tap con S,
= Vay lwong entropy thu dugc qua phan hoach A, la:
- 1S4)

E(S,Ax) = E(S) — mE(Si)
=1

= |ID3 = xét cac thudc tinh A. va chon A, cé E(S, A,) I&n nhat
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H3y thir thuat toan ID3 v&i dataset vi du @

TT Do tudi Nghé nghiép Chuyén mon Hién trang
1 | Gia Bac sT Pa khoa Nghi hwu

2 | Trung nién Giang vién Toan Di lam

3 | Thanh nién Sinh vién Toan Di hoc

4 | Thanh nién Lam nong - Di lam

5 |Gia Giang vién Tin hoc Nghi hvu

6 | Trung nién Bac si Rang Di lam

(yéu cau sinh vién tu thuc hién)
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Xay dung tap luat tir cdy quyét
dinh



Xay dung tap luat tir cdy quyét dinh @

= T cay quyét dinh, cd thé xay dung tap luat suy dan bang
cach hinh thanh cac luat |ay vé trai la cac thudc tinh trén
duwong di tir goc, vé phai la thudc tinh két luan

= Khéng thé lam nguoc lai trong mot sé trudng hop
(chuyén tir tip ludt vé cay quyét dinh)
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Xay dwng tap luat tr cdy quyét dinh

Gia Trung/nién

[1] [5] [2] [6] o
(Nghi huu) (Di lam) Sinh
[3] [4]
(Di hoc) (Di lam)
Tap luat thu duoc:
- Né&u “DPo tudi” 1a “Gia” thi “Nghi huu”
- NE&u “Pd tudi” 1a “Trung nién” thi “Di lam”
- NE&u “Pd tudi” 1a “Thanh nién” va “Nghé nghiép” 1a “Sinh vién” thi “Pi hoc”
- NE&u “Pd tudi” 1a “Thanh nién” va “Nghé nghiép” 1a “Lam néng” thi “Di lam”

Xét vé khia canh nao d6 thi tap luat nay cd thé xem nhu la quy luat
cua di¥ liéu, ban than con nguoi cling thuong xuyén rut ra nhan xét
nhu vay khi quan sat thuec té.
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Pac diém cla cay quyét dinh @

= Ju diém:

= Dé hiéu, don gian

= Khéng can chuan hoa di liéu

= X ly duoc dit liéu sb va phi so

* Trong suot:
* C6 thé quan sat qua trinh phat trién cay (khdm pha dit liéu)
 C6 thé quan sat qua trinh ra quyét dinh (phéan loai)

= C6 thé chuyén d6i thanh luat

* Nhuwoc diém:
= Khong phu hop voi di¥ lieu lién tuc, phu thudc thoi gian
= Khong t6t khi di¥ liéu cé qua nhiéu phan I&p (va s6 lvong mau
khéng du |én va tot)
= Chi phi tinh toan twong doi cao
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Phan 7

Bai tap ng dung
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Quan ly san golf: bai toan

= M6t nha quan ly san golf thudng phai ra quyét dinh xem
can bao nhiéu nguoi phuc vu san golf vao ngay hdm nay,
sO nguoi phuc vu phu thudc vao s6 nguoi dén choi golf

= Nha quan ly quan sat nhirng nguoi choi golf va cac thong
sO vé thoi tiét vao ghi chép vao sb, cac tham sé sau:
= Bau troi (outlook): ndng (sunny) / may (overcast) / mua (rain)
= Nhiét do (temperature): DO F
= PO am (humidity): sé %, dudi 70% la khé
* Gi6 manh (windy): c6 / khong
* Tinh trang c6 dén choi golf hay khong

= Dwa vao ghi chép cua nha quan ly hdy tim quy luat di
choi golf cia khach hang
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Quan ly san golf: di¥ liéu

QUTLOOK TEMPERATURE HUMIDITY WINDY PLAY
sunny 85 85 FALSE DCon't Play
SUNMYy 80 a0 TRUE Don't Flay
overcast 83 78 FALSE Flay

rain 70 96 FALSE Flay

rain 68 80 FALSE Flay

rain 65 | 70 TRUE DCon't Play
overcast 64 65 TRUE Play
sunny 72 95 FALSE DCon't Play
sunny 69 70 FALSE Play

rain IS &0 FALSE Flay
sunny 75 70 TRUE Flay
overcast 12 a0 TRUE Flay
overcast 81 75 FALSE Flay

rain 71 a0 TRUE Don't Play
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Quan ly san golf: cay quyét dinh @

Play 9

Don't Play 5

OUTLOOK ?

SUNNY overcast

Y

Flay 2 Play 4
Don't Play 3 Don't Flay 0

Play 3
Don't Play 2

WINDY ?

<= T0 / \ > 70 TRUE \ FALSE

HUMIDITY ?

Play 2
Don't Play 0

Play 0 Play 0
Don't Play 3 Don't Play 2

Flay 3

Don't Play 0
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Quan ly san golf: quy luat va &rng dung

= Nhuw vay cé thé tam rut két ludn (b luat):
* Troi nhiéu may: Moi nguoi déu choi golf
* Tr&i nang: Chi choi néu trdi khé (Am <= 70%)
* Troi muwa: Chi choi néu khdng cé gid

= Ung dung: quan tri nhan luc
* Troi nhiéu may: Thué thém phuc vu san golf
= Tr&i nang + 4m: Cho nghi bat
" Troi muwa + gio: Cho nghi bt
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