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Phan 1
Mo1 quan h¢ gitra Khoa hoc
Dtr licu va Hoc may
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Khoa hoc dur 1i€u 1a gi?

= H3u hét cac nganh khoa hoc tir xwa dén nay déu
giai quyét van dé dua trén lap ludn va tri thirc
= Nganh todn: dua trén cdc ménh dé, cong thirc, lap
ludn... dé chirng minh bai todn
* Nganh vat ly: dwa trén cac quan sat, thwc nghiém, tinh
todn,... kiém chirng cac gia thiét
* Nganh hoa hoc:....

" Ta goi cac nganh khoa hoc nay la “knowledge-driven”
(dan dat bai tri thire)

= Co nganh cé chut ngoai lé, vi du: nganh xac suat
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Khoa hoc dur 1i€u 1a gi?

= V@i quan diém nhu vay, tat cd nhirng quan sat ma
khong dwogc chirng minh chat ché thuvong dugc cho
la “khéng khoa hoc”
= Chang han: chudn chudn bay thap thi mua

= Khoa hoc dit liéu # Khoa hoc thong thuong & quan
diém: tim tri thirc tir dir liéu (dan dat béi dit liéu —
“data-driven”)
= Chung ta rut ra tri thirc bang viéc tim toi tir di¥ liéu ch
khong nhat thiét phai chirng minh né
= Tat nhién tri thirc tim ra phai cé tinh n dinh (ludn cé
cung két qua néu st dung cung mot phwong phap)



Khoa hoc Dir licu va Hoc may LL

= Khdng c6 so d6 nao minh

hoa day dd moi quan hé DOMAIN
EXPERTISE

gitra hai khai niém nay

= Nhiéu ngudi (chang han
nhu Nate Silver) cho £
rang nganh khoa hoc SCIENCE
dit liéu chi la mét
dang thong ké
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Khoa hoc Dir licu va Hoc may LL

= Hoc may la phuong phap quan trong dé xir ly dir
lieu trong nganh data science, bén canh nhirng
phuong phap truyén thong khac

Data

Al
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Exploratory
Data
Analysis

Raw
Data
Collected Processed

Models &
Algorithms

Communicate
Visualize

Wake
Decisions

Report
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Vi du: hé thong phat hién thu rac

N

o N o U

Thu thap mau thu (g6m ca thu rac va thv thuwong)
Xac dinh dé bai (phan I&p hay danh gia)

X ly dir liéu

Chon mo hinh hoc may phu hop vai bai toan phan
oai thu rac

Huan luyén mé hinh

Hiéu chinh, tinh chinh mod hinh

Ap dung thuc té (chay trén email server thuc)

Tiép tuc cdp nhat theo phan héi cha nguoi dung
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Phan 2

Mot so loa1 bar toan hoc may
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Mot sb bai toan thuc té

= Hé thong phéan loai email

= Nhan dang chit viét tir anh

= Udc lwvong gid cd cla san pham

= Dy bdo thoi tiét

= Panh gia trang thai cua ngudi qua anh/video

= Tra |0 tw dong (chat bot)

= Ggiy san pham phu hop vdi nhu cadu khach hang
" Ty dong choi tro choi

= M6 phong giong ndi ciia mot ngudi nao doé



Cac 16p bai toan co ban

" Hoc co giam sat (supervised learning): hoc cach tién
dodn dau ra theo mau cho trudc
= TAp mau cho trudc, cho ca dau bai va két qua
* Cho email, chi r6 truwdc dau la spam, dau khong phai spam
= M6 hinh dwgc huan luyén trén tap mau
= Thi&r nghiém bang cach cho dau bai, mé hinh tién dodan
két qua, md hinh dodn cang chinh xac cang tot
* Cho mot email mdi, may tinh doan xem coé phai spam khong?
= C6 2 loai co ban:
* HOi quy (regression): dau ra la s6 hodc vector
* Phan 16p (classification): dau ra thudng |a xac suat du bao
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Cac 16p bai toan co ban

" Hoc khdng giam sat (unsupervised learning): tu
khai pha cac dac trueng ndi tai hop ly cha dau vao
= Chi cho mau vao, khéng cho biét dau ra
* Cho tap bang ghi am Ioi ndi cia mot nguoi
= Hé thong tu hoc trén cdc mau ma khong cé dinh hudng
* Tao ra mOt doan phat am theo nglt diéu cua ngudi da cho
= MO&t vai chién luvoc co ban:
* Bién d6i dir liéu dau vao cd sb chiéu cao thanh di liéu cd sb
chiéu thap hon
* D{t liéu c6 s6 chiéu cao nhwng cac dac trwng thanh phan cé
tinh “kinh t&” (economical) hon
 Gom cum di¥ liéu dau vao
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Cac 16p bai toan co ban

" Hoc tang cuvong (reinforcement learning): hiéu
chinh cac siéu tham s6 (hyperparameter) dé cuc
dai hoa lgi ich trong twong lai

= Cho bdi canh va cac quy tac
* Ban c& VAy va cac quy tac cla trd choi co Vay
» Ung v&i moi hanh dong (hodc chudi hanh ddng), cé mét
phan thudng tuong &ng
e D3t mOt quan sé bi mat diém, khéng dwoc hodc dugc diém
= Hé thong tu diéu chinh chudi hanh dong sao cho duworc
phan thudng |&n nhat
 Hé thdng hoc cach choi dé thang ngudi choi gidi nhat
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Cac 16p bai toan co ban

Image
S‘fructure Classification
Discovery Feature Y Customer
e Elicitation Fraud ® Retention

Meaningful Detection ®

compression

DIMENSIONALLY . .
REDUCTION CLASSIFICATION ® Diagnostics

Big data
Visualisation

® Forecasting

SUPERVISED

Recommended UNSUPERVISED »
Systems LEARNING LEARNING ® Predictions
CLUSTERING REGRESSION
Targetted ® Process
Marketing MACHINE Optimization
LEARNING ~
@
Customer New Insights
Segmentation

REINFORCEMNET
LEARNING

Real-Time Decisions @ ® Robot Navigation
Game Al ® @ Skill Aquisition
o
Learning Tasks
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Phan 3

Thu vién hoc may scikit-learn
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Thu vién hoc may scikit-learn

= Scikit-learn xuat phat 1a mot dy an trong mot cudc
thi 1ap trinh cua Google vao nam 2007, ngudi khoi
xuwong du an la David Cournapeau

= Sau d6 nhiéu vién nghién ctru va cdc nhdm ra nhap,
dén nam 2010 mdi cé ban dau tién (v0.1 beta)

= Scikit-learn cung cap gan nhu tat ca cac loai thuat
toan hoc may co ban (khoang vai chuc) va vai tram
bién thé clia chung, cung v&i dé la cac ki thuat xir ly
di* lieu da duwoc chuan héda

= Cai dat: pip install scikit-learn scipy



Chon thuat toan hoc may phu hop

scikit-learn
algorithm cheat-sheet

classification

get
more
data

NOT
WORKING

NO
regression
NOT
WORKING YES <100K
e samples.

YES

YES

NO
>50
YES samples
predicting a Reg b‘ ' S
category
NO,
<100K
samples
YES \ 3

predicting a \
number of quantity
categories
known
just
looking %

few features ot
should be WORKING

important

YES

NOT
WORKING

oT
WORKING

YES

<10K : ! ;
% - dimensionality
predicting .
@ reduction
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Vi du: du bao can nang cua nguoi

= TAp mau quan sat co n ngudi
= GOm tén, chiéu cao, cdn nang
= Va nhiéu loai chi s6 khac nita
= Xay dung mot mo hinh du bdo vé
can nang nguwoi, dua trén cac chi
s® con lai
= Trong truwong hop bai toan cua ta,
ching ta c6 gang du bdo can nang
tlr chiéu cao
» Thuc té thi cdn nang phu thudc vao
nhiéu thong s6 khac nita, nhu gidi
tinh, vong eo,...
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Du bao st dung hoi quy tuyén tinh %

import matplotlib.pyplot as plt

import pandas as pd

import numpy as np

from sklearn import linear model, metrics

# doc du liéu tu file csv
df = pd.read_csv("nguoi.csv", index col = Q)
print(df)

# vé biéu dd6 minh hoa dataset
plt.plot(df.Cao, df.Nang, 'ro')
plt.xlabel('Chiéu cao (cm)')
plt.ylabel('Can nang (kg)')
plt.show()
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Du bao st dung hoi quy tuyén tinh LL

# st dung hoi quy tuyén tinh

X = df.loc[:, ['"Cao']].values # X 1a dir 1iéu dau vao
y = df.Nang.values # y 1la dir 1liéu dau ra
model = linear model.LinearRegression() # loai mdé hinh
model.fit(X, y) # tap huan trén dir 1iéu

# in mot s6 thoéng tin vé mdé hinh

mse = metrics.mean squared error(model.predict(X), y)
print("Téng binh phuong sai s6 trén tap mau:", mse)
print("Hé s6 héi quy:", model.coef )

print("Sai s6:", model.intercept )

print(f"Cong thic: [Nang] = {model.coef } x [Cao] +
{model.intercept }")
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Du bao st dung hoi quy tuyén tinh %

# vé lai so do

plt.scatter(X, y, c='b")
plt.plot(X, model.predict(X))
plt.show()

# du bdo mét s6 tinh hubng

while True:
x = float(input("Nhdp chiéu cao (nhadp © dé dimg): "))
if x <= 0: break

print("Ngudi cao", x, "cm, dy bdo can nang",
model.predict([[x]]))
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M0 rong: thém ¢t g101 tinh

= VVan di¥ liéu cii, b6 sung thém
cot gidi tinh (Nam/Nu)

= S& dung phuong phap cii, dé
xem gidi tinh anh hwong nhuw
thé nao dén can nang

TRUONG XUAN NAM

A B
1 Ten Gioitinh
2 A MNu
3 B MNu
4 C MNu
5 D Nam
& E MNu
K F Mam
8 G MNu
9 H MNam
10 1 MNam
1 1 Nam
12 K Mam
13 L Mam
14 M MNu
15 N MNu
16 0 MNu
17 P Mam
13 ] Mam
15 5 MNu
20 T MNam
21 U Nam

C
Cao
147
150
153
155
168
170
173
175
178
180
183
165
163
160
158
169
172
170
176
180

D
MNang
49
50
51
51

62

66
71

59
58
56

62
63
62
62
69
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Du bao st dung hoi quy tuyén tinh L&

import matplotlib.pyplot as plt
import pandas as pd
import numpy as np

from sklearn import linear model, metrics

# doc dir 1iéu tu file csv
df = pd.read_csv("nguoi2.csv", index col = 0)
print(df)

# thém cét méi, gidi tinh Nam = 1, gidi tinh NIr = ©
df['GT'] = df.Gioitinh.apply(lambda x: 1 if x=='Nam' else 0)
print(df)
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Du bao st dung hoi quy tuyén tinh LL

# st dung hoi quy tuyén tinh

X = df.loc[:, ['Cao', 'GT']].values # X 1a dir 1iéu dau vao
y = df.Nang.values # y 1la dir 1liéu dau ra
model = linear model.LinearRegression() # loai md hinh
model.fit(X, y) # tap huan trén dir 1iéu

# in mot s6 thoéng tin vé mdé hinh

mse = metrics.mean squared error(model.predict(X), y)
print("Téng binh phuong sai s6 trén tap mau:", mse)
print("Hé s6 héi quy:", model.coef )

print("Sai s6:", model.intercept )

print(f"Cong thic: [Nang] = {model.coef } x [Cao, Gidi tinh] +
{model.intercept }")

TRUONG XUAN NAM 25



Du bao st dung hoi quy tuyén tinh L—&

# du bao mét s6 tinh hudng

while True:
x = float(input("Nhdp chiéu cao (nhap © dé dimg): "))
if x <= 0: break

print("Nam giéi cao", x, "cm, du bdao can nang",
model.predict([[x, 1]]))

print("Nir giéi cao", x, "cm, dy bao can nang",
model.predict([[x, ©0]]))
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Phan 4

Bai tap
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Bai tap

1. Tai vé file winequality.csv vé cac s6 do cia reou
vang va chat lwong ctia rweou
= Lién két: http://archive.ics.uci.edu/ml/machine-
learning-databases/wine-quality/winequality-red.csv

» Pay la by data cua dai hoc California-Berkeley
» B data gbm 1599 mau rwou vang, moi mau gom 11 loai
chi s6 va danh gia cta chuyén gia vé chat lwong reou
(cot quality, diém so tir o dén 10)
= Chuy:
* Di¥ liéu st dung diu chdm phay (;) dé ngan gitra cic cot
e Tén cac cOt ¢ chira dau cach
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Bai tap

2. Inradi liéu vira tai vé, ¥ nghia cic cot thudc tinh

" fixed acidity

" vyolatile acidity

" citric acid

" residual sugar

= chlorides

" free sulfur dioxide
= total sulfur dioxide
" density

= pH

" sulphates

= alcohol

Nong d6 axit tartaric

Tinh axit

Nong d6 axit Citric

Nong d6 dwong dw

Nong do clo

Nong d6 acid sulfurus tw do
Nong d6 acid sulfurus

Mat @6 (khéi lwgng/don vi thé tich)
bo pH

Nong d6 sunfat

Nong do chat alcohol



Bai tap

3. St dung cac cot thudc tinh “alcohol” dé tim twong
quan gitra thudc tinh nay va diém chat lwong reou

4. St dung tat ca 11 thudc tinh dé tim twong quan
gitra cac thudc tinh véi diém chat lwong reou

5. (*) Loai bo nhirng thudc tinh “kh6ng quan trong”,
chon 3 thudc tinh quan trong nhat va xay dung
twong quan tuyén tinh gitra 3 thudc tinh dé6 véi
diém chat lwgng reou



