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Machine learning/Data mining la gi?

> M6t nhém cac cdng cu va thuit toin dé tbi da héa kha ning
du bdo clia md hinh.

> Khac biét véi tiép can kinh t& hoc, ML khdng can thiét phai
gid dinh vé cau tric cia md hinh.

> Ngudn gbc ctia ML 13 khoa hoc théng k&, tuy nhién kha ning
ap dung trong kinh té, kinh doanh, va xa hoi rat 1én.

)
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Mot sb phuong phap clia machine learning

Machine Learning = Algorithm + Data

Do you have
labeled data?
Yes No

Do you want te group the data?

‘What do you want to predict?
Category Quantity

Classification

Logistic Linear
Regression Regression

Source: Nguyén Thanh Tung, CSE445.

Regression

Cluster Dimensionality
Analysis Reduction

Hierarchical
Clustering

K-means
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Mbt s6 ting dung cia ML/DM trong phan tich kinh té va
kinh doanh

» Du béo (prediction)
» Phén loai (classification)
» Phan cum dir liéu (clustering)

> Gidm chiéu dif liéu (dimension reduction)
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St dung ML d& cai thién mé hinh hdi quy

» Khi chiing ta quan tdm dén kh3 ning du bso clia md hinh
(prediction) thay vi ham y quan hé& nhan qua (causal relation)

> C6 thé xay dung md hinh dé€ dy bio cho mAu dif liéu phan
tich, nhung kha n3ng du bdo ngoai miu (out-of-sample
prediction) rit kém

» Céc thi thudt kiém chiing chéo (cross-validation) c6 thé dugc
sir dung dé gidm van dé udc luong quéa khép (overfitting)

5/18



Vi du hién tugng uéc lugng qué khép (overfitting)

> St dung lai bd dif lidu VHLSS 2010 va udc lugng ham ty subt
thu nhap cha di hoc.

» Tao ra céc bién dummies dai dién cho titng tinh, huyén, x3, va
s6 ho gia dinh.

» Uéc lugng md hinh véi 1an luct cic bién dummies ké trén. So
sanh su thay déi cia R2.

» Nhin xét khad nidng du bdo ciia mé hinh cho nhém hd khong
nam trong m3u dit liéu?
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Phuong phap kiém chiing chéo (cross-validation)

Dung m6 hinh dé du bdo cho quan sit ngoai mau (out-of-sample
prediction). M& hinh uéc lugng qua khép véi dit liéu udc lugng sé
c6 sai sb du bdo 16n véi quan sit ngoai mau. Lua chon mé hinh tbi
uu sao cho sai sé du bdo MSE 13 nhd nhit.

MSE = E[(y — y)’]



Cac thuat ngit trong ML

» Supervised learning (hoc may cé gidm sat)

o Bién phu thudc lién tuc: ML = H&i quy

o Bién phu thudc dinh tinh: ML = Phén loai (classification)
» Unsupervised learning (hoc mdy khdng gidm sat)

o Khéng cé bién phu thudc

o Phan nhém dit liéu tuy thubc vao dic tinh cla cic bién gidi

thich

» Training data: Dii liéu uéc lugng

> Test data (validation data, hold-out sample): Dit liéu kiém
chiing
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Thu3t gidi cla phuong phép kiém chiing chéo

» Chia bd dit liéu nggu nhién thanh hai Phén la bd dir liéu uéc
lugng (training data) va bd di liéu kiém ching (validation
data)

» Udc luong md hinh déi véi bd dif lidu uéc luong.

> Si dung r?(“) hinh cta di liéu udc lugng dé wéc tinh MSE cho
dir liu kiém ching.

» Lua chon mé hinh sao cho MSE |3 tbi thiéu.
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Cac hinh thiic kiém chimg chéo

> Leave-one-out Cross Validation (LOOCV)

o LAn lugt chia bd dir liéu n quan sat thanh training data véi
(n— 1) quan sat va test data v6i 1 quan sat.
o Udc lugng gia tri du bao d0| véi 1an lugt cac quan sat bi

tach 1am nhém kiém chung.
o Uéc tinh LOOCV nhu sau:

CVn) = Z MSE_ Z( Vi = i)
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» k-fold Cross Validation
o Chia bd dif liéu thanh K nhém vdéi sb quan sat b3ng nhau. Léy
nhém 1 dugc s dung lam test data, K — 1 nhém s dung lam
training data.
o Uéc lugng mé hinh véi training data, uéc tinh MSE cho nhém
1

o Laplai K 13n cho nhém 2, 3,...
o Uéc tinh

K
1
CViky = 3¢ D MSE()
=1

» LOOCV la trusng hop khi K = n. Théng thusng K =5 hodc
K =10.
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Danh déi giiia d6 chéch va phucng sai (Bias-Variance
Trade-off)

Gid st ching ta udc lugng md hinh tir training data:
y="1f(x)+e
va udc luong MSE cho test data (xp, yo):
MSE = E[(yo — f(x0))’]

= Var[f(x0)] + {Bias(f(x0))}? + Var(e)

Thong thudng cdc md hinh cang linh dong (flexible function) thi
bias cang thip nhung phuong sai ctia udc luong cang cao.
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Thuyc hanh

» Thuyc hanh véi b6 dit liéu md phdng.
» Thuc hanh véi cic tinh hubng du béo khéc.
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Shrinkage Estimators

Phuong phép 1am gidm dd phiic tap clia md hinh bing cach giam
SSR (tuong tu nhu OLS), tuy nhién c6 diéu chinh cho kich cg (s6
bién gidi thich) ctia mé hinh (gibng nhu st dung R? diéu chinh dé
chon bién gidi thich).
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Ridge Regression

Téi thiéu héa SSR va Penalty 1én kich c8 clia md hinh bing 32 va
mdt hé sb \:

n

K
> i— XiBP+AY B

i=1 j=1
N——
SSR Penalty

> Ting sb bién giai thich trong md hinh (ting K) thi SSR giam
nhung Penalty c6 thé tang.
> )\ dugc goi 13 tham sb diéu chinh (tuning parameter).
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Least Absolute Shrinkage and Selection - LASSO

Tuong tu nhu Ridge Regression, tuy nhién Penalty dudc tinh bing

18]

n

K
D i = XiB+ 1Y 15l

i=1 Jj=1
—_———
SSR Penalty
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Dién gidi phuong phap Ridge va LASSO

» Do f3 bi énh hudng béi don vi (scaling) cida dif liu nén cic
bién giai thich dugc chuin héa (x; = %) trudce khi uéc
lugng.

» Cac phuong phap déu 1am gidm /8 xubng ("shrink" an
estimator) theo huéng bang 0.

> Két qua tdi uu khi md hinh chi c6 mét vai §; # 0 trong sb
cac bién giai thich dua vao md hinh (Lasso, tréi) hay cic
tham sb 3; nhd di (Ridge, phai).
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Thuyc hanh

1. Chudn héa b dit liéu
2. Uéc lugng md hinh véi Lasso va Ridge

3. So sanh va lya chon mé hinh tbi uu
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