XGBoost

Gidi thiéu

Pa cbng tuyén

XGBoost trong Phan tich Dy bao

Hoat Dong ctia XGBoost

Nhiing Diém Dac Biét (Quirks) cha XGBoost

Bay bién gid(Dummy Variable Trap) va Cac Budc Tién X& Ly D Liéu Trong Machine

Learning
Hiéu vé RMSE - Root Mean Squared Error trong XGBoost

Overfitting va Underfitting

Bias - Variance Tradeoff

T6i uu héa md hinh XGBoost & Bias-Variance Tradeoff




Gidi thiéu

Muc tiéu bai hoc

Hi€u dugc van dé kinh doanh thuc té trong marketing truc tiép.

e Nhan dién dugc ly do tai sao du doan nhi phan (binary prediction) lai quan trong.
GiGi thiéu so lugc vé moé hinh XGBoost - mot thuat todn hoc mady manh mé cho cac bai
toan phan loai.

e Nhan dién cac thach thic trong phéan tich khach hang truyén thong va cach ML c6 thé giai
quyeét.

1. Boi canh van dé: Du bao trong Marketing Truc ti€p

Tinh huéng:

Mot ngan hang tai B6 Dao Nha thuc hién chién dich ti€p thi qua dién thoai nham thuyét phuc khach
hang dang ky tai khoan tiét kiém.

e Dt liéu: danh sach khach hang (gigi tinh, tudi, tinh trang hén nhan, nghé nghiép,...)
o K&t qua: khach hang déng y (yes) hoac khéng déng y (no) véi chién dich.

Cau héi dat ra:

Liéu ta c6 thé du dodn trudc duoc ai sé néi "YES"?

44 NEu c6 thé€, ngan hang sé:

e TOi uu héa chién dich
e Gidm chi phi
e Tang ty Ié thanh céng

2. Tai sao viéc du doan lai quan trong?
1. Customer Churn - Mat khach hang:
e Goi nham ngudi khéng hiing thi - khach hang hay dang ky, mat thién cam.

2. Opportunity Cost - Mat co héi:



e Goi nham nguoi - bé 16 co hdi goi dung nguoi tiém nang.
3. Relevance - Mat su lién quan:
e GUi théng tin khéng phu hop » ho khéng quan tdm dén san pham vé sau.

3. Chi phi va loi nhuan trong B2B

Trong moi trudng B2B, méi khach hang mang lai doanh thu Ién.
Nhung chi phi ti€p can ban dau cao, can dau tu nguon lyc.

Goi sai ngudi —» lang phi thoi gian & cong suc.

Goi dung ngudi » tang kha nang chét don & tiét kiém chi phi.

4. Phan tich khach hang tha céng - Cé van deé gi?
Vi du:
Phan nhém khach hang theo:

e Gigi tinh (Nam/N{)

e Tudi (Tré/Trung nién/Gia)
e Nghé nghiép

e Trinh do hoc van

e Trang thai tai chinh

e Da tung vay hay chua,...

Ban sé cé hang tram té hop khac nhau can phan tich.Cac van dé 16n:

1. Do phuc tap (Depth): cang nhiéu yéu té6 » ma tran phan nhém cang phc tap.
2. Tam quan trong (Importance): khong biét yéu t6 nao anh huéng manh nhat.
3. Nhiéu (Noise): c6 nhiéu t6 hgp hiém gap —» khé nhin thay quy luat bang mat thuong.

5. Giai phap: SU dung Machine Learning
Thay vi phan tich thu cong, ta sé:

e S dung mé hinh hoc may nhu XGBoost dé:
o Ty dbng xac dinh yéu t6 quan trong
o Du dodn xac suat khach hang sé dong y
o Goi y danh sach khach hang tiém nang

U'u diém XGBoost;

Hiéu suét cao

Lam viéc tot véi dir liéu tabular (dr liéu dang bang)

Kha nang xur ly dir liéu khéng can bang

Cé thé danh gid mdc dd quan trong cla ting dac trung (feature importance)






Pa cong tuyén

Pa cdng tuyén (Multicollinearity) la hién tugng trong mé hinh héi quy (hoac mé hinh hoc may
tuyén tinh) khi hai hoac nhiéu bién déc lap (predictor variables) c6 méi quan hé tuyén tinh
chat ché vdi nhau — nghia 1a cé thé du doan duoc moét bién tr mét hoac nhiéu bién khac.

[ rd

Hiéu don gian:

44 Khi cac bién giai thich (X) lai tu giai thich 1an nhau, mé hinh sé khé xac dinh
chinh xac dnh hudng riéng cta tung bién dén bién phu thudc (Y).

Hau qua cua da cong tuyén:

e Céc hé s6 hdi quy (coefficient) trd nén khéng én dinh, rat nhay cam vaéi dir liéu.

Y nghia théng ké (p-value) cla cic bién cé thé sai léch —» dé& hi€éu nham rang bién
khéng quan trong.

e D& dan dén mé hinh overfitting hodc du doan kém khi dung di liéu méi.

Vi du minh hoa:

Gia sr ban xay dung moét md hinh du doan gia nha véi cac bién dau vao sau:

Bién Y nghia
house_size Dién tich ngbi nha (m?)
num_bedrooms S6 lugng phong ngu
total_area T6ng dién tich bao gém san vudn, gara

Trong thuc té:
e house size va total area gan nhu tuyén tinh véi nhau (vi téng dién tich = dién tich nha
+ dién tich phu).
» Diéu nay gay da cdng tuyén.

- Khi huan luyén mé hinh, thuat toan khé xac dinh chinh xac:

e Liéu gid nha tang la do house size hay total area ?

Dau hiéu nhan biét da cong tuyén:



e Hé sb héi quy cé dau hiéu "la" (vi du: am khi dang ra phai duang).
e Gid tri p-value cao bat thuéng mac du bién dé cé vé quan trong.
e DUng chi s6 thong ké nhu:
o VIF (Variance Inflation Factor): néu VIF > 5 hoac 10 —» c6 thé cé da cdng tuyén.

Cach xu ly da cong tuyén:

1. Loai bé mét trong cac bién cé tuong quan cao.
2. Tong hop céac bién lai (dung PCA, hoadc tao mét bién trung gian).
3. Chuan héa dir liéu (scaling) cé thé giup phan nao.
4. Su dung md hinh it nhay cdm véi da cdng tuyén, nhu:
e Ridge Regression (hoi quy co gian)
e Tree-based models (Random Forest, XGBoost...)

Két luan:

Pa cdng tuyén la mot "ké thu tham lang" cla cdc mo hinh tuyén tinh. Khi xay dung mé hinh
héi quy, ban nén kiém tra su tuong quan gilta cac bién dau vao dé€ dam bao tinh chinh xac va 6n
dinh cho mé hinh.

NE&u ban mudn, minh c6 thé gitp ban tao mét moé hinh héi quy don gian bang Python dé minh hoa
truc tiép hién tuong da céng tuyén. Ban c6 mudn thir khéng?

Tac gia: Po Ngoc Tu
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XGBoost trong Phan tich Du
bao

Muc tiéu bai hoc

Hi€u dugc tai sao lai chon XGBoost cho bai toan phan tich.

Nam ré uu diém vuot tréi cia XGBoost so vdi cac thuat todn khac.

Biét dugc cach thic hoat dong co ban cua XGBoost va su khac biét gilta hai dang
thuat todn: tree-based va linear.

Chuan bi nén tdng dé budc vao phan truc quan hda thuat todn XGBoost & bai hoc sau.

1. Tai sao chon XGBoost?

Viéc chon mot thuét todn may hoc khéng phai ngau nhién. N6 phu thudc vao:

e Ban chat cta van dé kinh doanh.
e Muc tiéu cta md hinh la gi (phan loai, hoi quy, v.v).
e Cac yéu cau phuc tap va han ché cua dir liéu.

44 Trong bai todn tiép thi truc ti€p clia ching ta (telemarketing), ching ta can
phan loai nhi phan: khach hang sé tra 10i "Yes" hay "No" véi chién dich?

2. Uu diém ndi bat cua XGBoost

Uu diém Mo ta

Tam quan trong cua dac trung (feature importance) XGBoost cho ban biét dac trung nao c6 dnh hudng I6n nhat
dén két qua. Diéu nay rat hiru ich dé diéu chinh chién lugc

kinh doanh.

Do chinh xac cao XGBoost thuong vugt trdi hon so véi Logistic Regression,
Random Forest, va thdm chi ca Deep Learning trong nhiéu
truong hop.

Xt ly song song XGBoost hé trg xtr ly song song ngay trong thu vién — gilp

tang téc huan luyén.

T6i uu lap lai (iterative learning) M6 hinh hoc dan tir sai lam trong ting vong lap, cai thién
chinh xac dan theo thoi gian.



3. XGBoost la gi?

e Tén day dua: eXtreme Gradient Boosting.

e La thuat toan dang "ensemble": Tic la mo hinh cudi clng la su két hgp cla nhiéu mo
hinh nho (base learners).

e SU dung dugc cho:
o HOi quy (regression): khi bién muc tiéu la lién tuc.
o Phan loai (classification): khi bién muc tiéu la réi rac (nhu "Yes" / "No").

4. Tree-based vs Linear - Phan biét 2 cach ti€p can

Linear (Tuyén tinh):

e PhU hgp khi dir liéu cé quan hé tuyén tinh.
e Vi du: nhu dudng thang trong mé hinh héi quy.

Tree-based (Dang cay quyét dinh):

e Dua vao viéc chia nhanh theo diéu kién.

e Vi du minh hoa:
o C6 vé banh khéng? [ - Khong phai la banh pie.
o Cé vién banh khong? [ - La banh pie.

- Pay chinh la cdch ma thuat toan cay dua ra quyét dinh phan loai. Truc quan, dé hiéu, va rat
hiéu qua véi cac dir liéu phic tap, khong tuyén tinh.

5. Tai sao chon tree-based cho XGBoost?

e Cho két quéd chinh xac hon trong thuc té.
e PhU hgp véi cac dit liéu da chiéu, nhiéu diéu kién phuc tap.
e Thuc thi tuong tu nhu linear trong ma nguon, chi can cdu hinh mét vai tham sé khac biét.

Két luan

e XGBoost la cdng cu cuc manh cho cd phan loai va hoi quy.

e Trong truong hgp cla ching ta (phan loai khach hang tra 16i “Yes” hoac “No”), XGBoost sé
gilp dua ra mo hinh chinh xac va kha thi dé€ ap dung trong kinh doanh.

« O video tiép theo, chiing ta sé hi€u sau hon vé truc gidc bén trong cta thuat toan
XGBoost — véi dob thi va vi du minh hoa qua trinh hoc cia md hinh.

Tac gia: Do Ngoc Tu
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Hoat BPOng cua XGBoost

MUC TIEU BAI HOC

Sau bai hoc nay, hoc vién sé:

e Hiéu rd co ché hoat déng ctia XGBoost.

e Biét cdch XGBoost sir dung trong so dé cai thién du doan.

e Hi€u khai niém ensemble learning va cach XGBoost xir ly da céng tuyén
(multicollinearity).

e Biét cach 4p dung XGBoost qua vi du minh hoa.

I. CACH XGBOOST HOAT PONG

1. Vi du Minh Hoa Co Ban

Gia st ban c6 bang dir liéu nhd:

Quan sat Pac trung (X) Két qua that (y)
1 0.2 1
2 0.8 0
3 0.5 1
4 0.4 0

2. Vong Lap 1 (Cay dau tién)

e M6 hinh khai dau: Méi quan sat cé trong sé bang nhau.
e MO hinh du dodn: ddng quan sat 1 va 2, sai quan sat 3 va 4.
o Két qua:

o Quan sat dung - giam trong so.

o Quan sat sai — tang trong so.

XGBoost hoc tu sai lam bang cach uu tién hoc tét hon ¢ cac diém da sai.

3. Vong Lap 2 (Cay thu hai)

e Dua trén trong s6 méi.
e M6 hinh hoc tap trung vao cac diém sai (vi du: quan sat 3 va 4).



e Lap lai qud trinh: cap nhat mo hinh —» danh gid —» diéu chinh trong sé.

Méi cay méi stra 16i chia cdy trudc.
Il. ENSEMBLE & SUBSAMPLING

1. Khong dung toan bo dir liéu

e XGBoost khéng st dung toan bdé quan sat trong moi vong 1ap — goi la subsampling.
e Vidu: Cay 1 bd qua quan sat s6 3, cay 2 bd qua so 4...

2. Khong dung toan bo dac trung

e Mi cay hoc vGi mot tap con cla cac dac trung.
e Goi la column subsampling.

Nh& d6, XGBoost tao ra nhiéu mé hinh nhé, mbi md hinh hoc trén dir liéu khac nhau - téng hop
lai tao mo6 hinh manh mé.

bay chinh la Ensemble Learning.

I1l. UU PIEM CUA XGBOOST

Tu déng sua 16i qua tung vong

Tranh qua khép (overfitting) nhd dung mot phan dit liéu
X ly tét da cédng tuyén (Multicollinearity)

Hiéu qua cao ca vé téc do va doé chinh xac

IV. Vi DU THUC TE PON GIAN

Bai toan: Du doan khach hang c6 mua hang khéng (1 = mua, 0 =
khong)

Tudi Sé6 lan truy cap Két qua
25 3 1
40 5 0
30 2 1
45 6 0

1. Cay dau tién:
e Dy dodn dung 2, sai 2.
e Cap nhat trong sé.



2. Cay thi hai:
e Tap trung hoc cac diém sai.
e Gidm sai s6t téng thé.

3. Cay thu ba tré di:
e Lap lai qua trinh.

K&t qua cudi cung: Dy doan chinh xac cao hon nho té hgp cac cay nho.

VI. KET LUAN

e XGBoost hoc qua ting vong — cai thién két qua dan dan.
e SUrdung ky thuat té hop va lay mau ngau nhién dé tang hiéu suat.
e La mot trong nhitng thuat todn manh mé nhat hién nay cho bai todn phan loai va hoi quy.

Tac gia: Do Ngoc Tu
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Nhing Diém Pac Biét
(Quirks) cua XGBoost

MUC TIEU BAI HOC

Sau bai hoc nay, ban sé:

Biét dugc 3 dac diém quan trong khi sir dung XGBoost.
Hi€u cach xu ly bién phén loai, gia tri thi€u (NA), va méi quan hé phi tuyén.
Biét cach tranh sai lam khi tién x& ly dit liéu cho XGBoost.

I. GIOI THIEU NGAN GON

XGBoost la mét thuat todn manh mé nhung cé moét s6 dac di€m riéng biét (quirks) ma nguoi
duing can hiéu ré dé sir dung hiéu qua. Cu thé cé 3 diém chinh nhu sau:

BIEN PHAN LOAI (Categorical Variables)
Van dé:
o XGBoost khéng hi€u ki€u dir liéu “character” hay “factor” (chudi hodc phan loai).
 Ban can chuyén déi ching thanh bién gia (dummy variables) trudc khi dua vao mé
hinh.
Vi du:
Gia st ban c6 c6t “Gidi tinh” véi 2 gia tri:

e Nam
o NIt

Ban can chuyén thanh:

Gidi tinh_Nam Gidi tinh_NG



Tuy nhién, ban khéng nén giir ca 2 cot nay cung luc!

Pay la cdi goi la “Dummy Variable Trap”, vi viéc gilr ca 2 cOt sé tao ra da céng tuyén
(multicollinearity).

Giai phap:

e Gilrlai 1 c6t duy nhat (vi du chi gitr "Gidi tinh_Nam")
e COt con lai sé dugc suy ra.

Il. GIA TRI THIEU (Missing Values - NA)

Piém dac biét cia XGBoost:

o Khéng can loai bo hay thay thé NA.
o XGBoost coi gia tri NA la mot thong tin riéng biét.

Vi du minh hoa:

Gid str ban cé cot “Thu nhap”:

ID Thu nhap
1 5 triéu
2 NA
3 7 triéu
4 NA

Néu ban dang dung héi quy tuyén tinh hay Random Forest, ban phai thay thé NA bang trung binh
hodc loai bd dong.

0 Nhung véi XGBoost:

e N6 xem NA la mét nhanh riéng trong cay quyét dinh.
e Gilp gilr lai y nghia cta viéc “khéng cé thong tin”.
Tai sao diéu nay quan trong?

Trong thuc té:

e Nhiéu khach hang khong cung céap day du dit liéu.
e Viéc gilr nguyén NA sé gitip mé hinh hi€u rang “viéc khéng cung cap théng tin” la
mot tin hiéu riéng biét.



I1l. MOl QUAN HE PHI TUYEN (Non-linearity)

Loi thé cla XGBoost:

e Hi€u dugc méi quan hé phi tuyén (non-linear) gilra bién doc Iap va bién phu thudc.
Vi du:
Ban c6 thé gap:

e MGi quan hé hinh chit U (U-shape)
e Mo6i quan hé hinh chit S (S-shape)

V@i cdc mo hinh héi quy tuyén tinh, ban phai:
e Bién ddi bién thd cong (thém x2x"~2x2, log, v.v.)
[0 Nhung XGBoost thi:

e Tu déng hoc duoc méi quan hé phuc tap dé thong qua cay quyét dinh.

IV. TONG HOP QUA Vi DU THUC TE

Gid s ban c6 tap dit liéu vé khach hang:

Tudi Giéi tinh Thu nhép Mua hang
25 Nam 5 triéu 1
32 N NA 0
40 Nam 10 triéu 1

Ban can lam gi?
1. Giéi tinh - chuyén thanh bién gia: gilt "Gidi_tinh_Nam"
2. Thu nhap NA - gilt nguyén (khong thay thé)
3. DUng XGBoost d€ hoc md hinh » md hinh van hoat dong tét

KET LUAN

Pac diém Méb ta Xt Iy nhu thé nao
Bién phan loai Khéng ho trg truc tiép Dung dummy variables, tranh trap
NA (gia tri thiéu) XGBoost tu xur ly Khéng can thay thé

Phi tuyén Hoc tot cdc méi quan hé phi tuyén Khéng can bién d6i tha céng
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Bay bién gid(Dummy
Variable Trap) va Cac Budc
Tién X& Ly D Liéu Trong
Machine Learning

MUC TIEU BAI HOC

e Hiéu ro hién tuong Dummy Variable Trap la gi.
e Biét cach xt ly bién phan loai khi dung trong Machine Learning.
e Nam dugc céc budc khéi dau dé chuan bi dit liéu huén luyén cho mé hinh (Step-by-step).

|. Bay bién gia(DUMMY VARIABLE TRAP) LA GI?
Khai niém:

Bién gia(Dummy Variable): la cdc bién nhi phan (chi nhan gia tri 0 hoac 1) dugc tao ra ti bién
phan loai (categorical variable).

Bay bién gia xay ra khi c6 qua nhiéu bién gia lién quan dén cung mét dac tinh, gay ra hién

tuong da cédng tuyén hoan hao (perfect multicollinearity), dan dén 16i hoac mo hinh hoat dong
khéng chinh xac.

Vi du cu thé:

Gid s ban c6 bién “Thuong hiéu nudc ngot ua thich” véi 3 gia tri:
e Coca-Cola
e Pepsi
e 7Up

Ban tao cac bién gia:



CocaCola Pepsi 7Up

1 0 0
0 1 0
0 0 1
1 0 0

Bay gid néu ban dung ca 3 bién gia nay cung luc, thi mét bién c6 thé du doan duogc tir hai bién
con lai:

7Up = 1 - CocaCola - Pepsi

Diéu nay gay ra da céng tuyén hoan hao » mo6 hinh hoc may nhu héi quy tuyén tinh hoac moét s6
thuat todn sé bi 16i hoac giam hiéu suat.

Vay nén lam gi?
Gidi phap: Loai bo 1 bién gia - goi la “bién chuan” hay baseline.
Vi du:

e Gilr lai: CocaCola, Pepsi
e Loai bd: 7up

Théng tin cla 7Up van con:
Khi ca CocaCola va Pepsi déu bang 0 = ngudi d6 thich 7Up.

TAI SAO KHONG MAT THONG TIN?
Khéng mat théng tin vi:
e Bién bi loai bd (baseline) van c6 thé suy ra tir cac bién con lai.

e Trong héi quy: thdng tin nay dugc ma hda trong hé sé chan (intercept).
e Trong XGBoost: baseline la di€ém so sanh goc dé cac cay quyét dinh phan tach.

TOM TAT PHAN 1

Vvan dée Giai phap
Dummy variable trap Loai bo 1 bién gia dé trdnh da cong tuyén
Mat thong tin? 0 Khong - théng tin dugc ma hda & baseline

Il. BAT PAU HUONG DAN TUNG BUOC TIEN XU LY



Budc 1: Xac dinh bai toan & Tao bd dir liéu

Phai c6 gia thuyét/huéng nghién cttu ré rang (hypothesis-driven)

e Méi bai todn nén tu xay dung dataset phu hgp thay vi chi 1ay san tir nguén khac.

44 Vi du: Néu ban muon du doan liéu khach hang cé mua hang khong, ban can xac
dinh nhitng yéu to nao c6 thé anh hudng dén hanh vi nay (tudi, thu nhap, kénh
tiép can,...)

Budc 2: Chuyén ddi bién phan loai thanh bién gia (dummy
variables)

e SU dung thu vién nhu pandas.get dummies() trong Python.
e Nhé tranh Dummy Variable Trap bang céch loai bé 1 bién

Vi du
import pandas as pd
df = pd.DataFrame({
'drink': ['CocaCola', 'Pepsi', '7Up', 'CocaCola'l

})

dummies = pd.get_ dummies(df['drink'], drop_first=True)

print(dummies)

Két qua:
Pepsi 7Up
0 0
1 0
0 1
0 0

CocaCola la baseline.



Budc 3: Chia dir liéu thanh tdp huan luyén va kiém
tra

e Tap huan luyén (train): ~70-80%
e Tap ki€m tra (test): ~20-30%

from sklearn.model_selection import train_test_split

X = df features # tap bién dau vao

y = df target # bi€n muc tiéu
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

KET LUAN

Budc M6 ta
1 X&c dinh gid thuyét va tao dit liéu phu hgp
2 Chuyén d6i cac bién phan loai thanh dummy, tranh

dummy trap

3 Chia dit liéu thanh tap huén luyén va kiém tra

Tac gia: Po Ngoc Tu
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Hi€u vé RMSE - Root Mean
Squared Error trong XGBoost

1. RMSE la gi?

RMSE (Root Mean Squared Error) - la can bac hai cua trung binh binh phuong sai sé,
dung dé do muc do sai léch giita gia tri thuc té va gia tri du doan cua mé hinh.

44 [T1 RMSE cang thap - mo6 hinh cang chinh xac.

2. Khi nao dung RMSE?

RMSE thudng dugc dung khi ban gidi quyét bai toan héi quy - tic |a khi bi€én muc tiéu (Y) la lién
tuc, vi du:

e Du dodn gid nha

e Du doan doanh thu
e Du dodn nhiét do, v.v.

3. Cong thuc RMSE:

1 .
RMSE = d =2 (v — %)’

Trong dé:
- y;: Gid tri thuc té
« 1;: Gia tri du doan

- n:Tdng sd diém dit liéu

4. Truc quan héa RMSE

Hay tuéng tuong:

e Ban cé truc X va truc Y.
e Dudng thang mau xanh biéu dién mé hinh du doan.
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e Cac dau cham la gia tri thuc té.
o Miii tén tir cham téi duong thang chinh 13 sai sé (error).
e RMSE la trung binh dé dai cua cac miii tén d4é, roi |ay can bac hai.

5. Vi du cu thé

Gia sr ban dang du doan diém thi ctia hoc sinh, va ban cé:

Hoc sinh Diém thic té (Y) piém dy doan (¥)
A 8.0 7.5

B 6.5 7.0

C 9.0 8.5

Tinh RMSE:

=v0.25 =105

(8.0 — 7.5)2 + (6.5 — 7.0)2 + (9.0 — 8.5)2 \/{125 +0.25 + 0.25

RMSE = \/ =
3 3

~ RMSE = 0.5 diém, tifc |3 mé hinh sai léch trung binh 0.5 diém so véi thuc té.

6. RMSE bao nhiéu la tot?

Khong cé “mot con so tuyét déi” nao cho RMSE tét, vi:
e Phu thubéc vao pham vi dir liéu (vi du: sai Iéch 10 la I6n néu diém thi tir 0-10, nhung nhod
néu doanh thu tinh bang triéu doé).
e Phu thudc vao doé khé cua bai toan.
- [[J Hay so sanh RMSE clia mé hinh hién tai véi cdc mé hinh khac dé danh gia.

7. RMSE trong XGBoost

XGBoost ty dong téi uu héa dé gidam RMSE (hodc mot ham 16i tuong tu) trong qué trinh huan
luyén khi ban dung cho bai todn hoéi quy.

Vé <
Tom tat:
Néi dung Y nghia
RMSE Do sai s6 trung binh gilta thuc té va dy doan

Thich hop cho Bai toan héi quy


https://docs.vhterp.com/uploads/images/gallery/2025-05/O4aimage.png

N6i dung Y nghia

RMSE nho han —» mo hinh tot hon Dulng, nhung can phu thuéc vao nglt cdnh

Dung dé So sanh gitra cdc mo6 hinh

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft


https://vhtsoft.com/

Overfitting va Underfitting

Khi xdy dung mo hinh hoc may (Machine Learning), moét trong nhiing thach thirc 16n nhat la lam
sao dé mé hinh hoc “vira du” tu dir liéu. Néu m6 hinh hoc qua it hodc qua nhiéu, ta sé gap
phai 2 hién tuong:

o Underfitting (qua don gian)
e Overfitting (qua phuc tap)

1. Truc quan hda: Dir liéu va mo hinh
D liéu:
Giad st ban c6 moét tap dir liéu don gian nhu sau (trén do thi):

e Truc X: Bién dau vao

e Truc Y: Bién can du doan (target)
e Céc dau cham: dir liéu thuc té

Ba mo hinh khac nhau:

Mé hinh Pac diém Loai 16i
Pudng thang don gian Khéng mo ta hét xu hudng dir liéu Underfitting
Pudng cong cuc phuic tap Pi qua tat ca cac diém dir liéu Overfitting
Pudng cong vira phai Bat ding xu huéng, chdp nhan moétsé  Téi uu
sai léch

2. UNDERFITTING la gi?

M6 hinh qué don gian - khong hoc dugc méi quan hé trong dit liéu

e Biéu hién:

o Sai sO cao trén ca training set va test set

Nguyén nhan:

o Dung md hinh quéa don gian (VD: hoi quy tuyén tinh cho quan hé phi tuyén)
o Khdéng du thai gian huan luyén

o Sir dung qua it dac trung (features)

I Vi du:



Ban dung mét dudng thang d€ mé ta quan hé gilra lugng hoc va diém thi, nhung
d{r liéu thuc té cho thay quan hé cong. M6 hinh bé qua xu hudng cong - sai s6
cao — underfitting.

3. OVERFITTING la gi?

e M6 hinh qué phuc tap — hoc ca nhiéu (noise) trong d{r liéu
« Biéu hién:

o Sai s6 thap trén training set nhung cao trén test set
e Nguyén nhan:

o M6 hinh qué phtc tap

o D{r liéu huan luyén khéng du da dang

o Khéng cé regularization (phat phuc tap)

Vi du:

44 Ban cho md hinh hoc “thudc long” ting diém dir liéu hoc sinh (vi du: diém, tudi,
chiéu cao), mé hinh sé du doan dung tuyét doi trén tap huan luyén nhung sai
léch nghiém trong khi gap d liéu méi.

Vi du vé Bias (Underfitting):

44 Khi con nhd, ban nghi rang moi van dé déu cé thé giadi quyét theo mot cach duy
nhéat, do ban thi€u trai nghiém va hiéu biét. Ban gidng nhu mét cai baa va
nghi moi van dé déu la cai dinh - dé la thién léch (bias) cao.

Vi du vé Variance (Overfitting):

44 Ban c6 40 loai gia vi trong nha bép, va c6 tron tat ca lai dé tao ra moén an “hoan
hao”. Nhung thay vi ngon, mén an lai tré thanh 16n xén - quda nhiéu lya chon,
dan dén 16i cao » phuong sai (variance) cao.

Két luan

Van dé Biéu hién Giai phap chinh

Underfitting Sai s6 cao G ca train/test M6 hinh phtc tap hon, nhiéu feature



Van dé Biéu hién Giai phap chinh

Overfitting Sai s6 thap 4 train, cao 4 test Gidm d6 phtec tap, dung cross-
validation

Muc tiéu M6 hinh can bang T6i uu bias-variance trade-off



Bias - Variance Tradeoff

1. Pinh nghia co ban

Bias (Thién Iéch)

« Bias la d6 léch giitta du doan cua mé hinh va gia tri thuc té.

 Bias cao xay ra khi m6 hinh qua don gian, khéng thé hoc diing méi quan hé trong di
liéu.

e Hau qua: Dy dodan sai léch c6 hé théng.

[ Vi du:
44 Ban dung mét dudng thang dé du doan két qua hoc tap, trong khi méi quan hé

thuc su la phi tuyén (cong). M6 hinh khéng du kha nang dé hoc méi quan hé nay
- két qua ludn sai - bias cao.

Variance (Phuaong sai)

e Variance |a muic dé ma du doan cua mé hinh thay déi khi dir liéu huan luyén thay
doi.

 Variance cao xay ra khi mé hinh qua nhay cam véi dir liéu huan luyén, hoc thudc long
dir liéu.

e Hau qua: M6 hinh kém 6n dinh va du dodn kém trén dir liéu méi.

[ Vi du:
44 M6t m6 hinh Decision Tree cuc ky sau c6 thé du doan chinh xac tat ca diém

huan luyén, nhung khi gap dit liéu méi sé hoat dong rat té vi khéng cé kha nang
tong quat.

2. Tong 16i (Total Error)

Khi huan luyén mé hinh, Téng 16i = Bias? + Variance + Noise

e Bias2: 16i do m6 hinh don gian héa qua muc
e Variance: 16i do md hinh qué phuec tap
e Noise: yéu t6 ngau nhién trong dit liéu khéng thé tranh



3. Tradeoff - Tai sao can danh do6i?

« Khéng thé cung lic dat Bias thap va Variance thap
e Néu gidm Bias (md hinh phic tap hon) - tang Variance
e Néu gidm Variance (md hinh don gian hon) - tang Bias

Muc tiéu:

44 Tim m6 hinh vira da — khéng quéa don gian ciing khdong qué phuc tap - Téng 16i
thap nhat

Vi du thuc té minh hoa
Vi du 1: Hoc sinh lam bai toan
e Bias cao:
o Hoc sinh méi hoc 16p 1, chi biét cong trir - gap bai nadng cao thi lam sai hoan toan
e Variance cao:
o Hoc sinh hoc thudc long dap an - déi dé moét chit la khéng biét lam
Hoc sinh gidi sé hi€u ban chat, khong hoc vet —» Bias thap, Variance thap
Vi du 2: Nau an véi gia vi
e Bias cao: chi dung moi muéi va tiéu - moén an ludn nhat - don gian héa qua muc
e Variance cao: c6 50 loai gia vi, tron lung tung maoi Ian khac nhau - khéng 6n dinh, vi
khéng lap lai

Nguoi nau an gioi biét chon loc gia vi hgp ly - tao ra mén ngon 6n dinh

[ ]

4. Lam sao dé giai quyét Tradeoff?

Ky thuat Tac dung
Cross-validation Uéc lugng 16i thuc té dé tranh overfitting
Regularization (L1/L2) Phat d6 phuirc tap d€ gidm variance
Giam chiéu dir liéu Loai bo feature gay nhiéu
Ensemble methods K&t hgp nhiéu md hinh dé giam variance

Tang dir liéu Giam overfitting nho thém dir liéu méi






ToOi uu héa mo hinh XGBoost
& Blas-Variance Tradeoff

Muc tiéu bai hoc

e Hi€u cac tham sé can tinh chinh trong mé hinh XGBoost.
e Nam dugc y nghia cla tirng tham sé va anh hudng cla chidng dén Bias va Variance.
e Hiéu khai niém va vai tro clia Cross-Validation trong viéc chon tham sé t6i uu.

I. Cac tham so can tinh chinh trong XGBoost

44 DuGi day la 8 tham s6 phé bién anh hudng dén hiéu suat cia md hinh:

1. n_estimators / num_boost round - S6 vong boosting

e MO ta: SO cay (trees) dugc huan luyén trong mod hinh.
e Tang quéa cao » mo hinh overfitting (variance cao).
e Qua thap -» mo6 hinh underfitting (bias cao).

Vi du:
xgb.XGBClassifier(n_estimators=100) # Th( 100 vong boosting

2. eta - Learning Rate (toc dd hoc)

e M0 ta: Mbi cady déng gbép bao nhiéu vao két qua cudi cung.
e Gia tri thap » mo hinh hoc cham - variance cao.
e Gia tri cao = md hinh hoc nhanh - dé bj bias cao.

Goi y: DUng eta thap (0.01-0.3) + tang sb vong.

Vi du:

xgb.XGBClassifier(eta=0.1) # Toc do hoc vira phai



3. min_child_weight - Trong so toi thi€u cho moi leaf

e M0 ta: Quy dinh ngudng téi thi€u dé tach cay.
e Ngan khéng cho cay hoc tlir cdc quan sat khong da "trong sé".

Vi du:
xgb.XGBClassifier(min_child_weight=5) # Tranh cay qué phuc tap

4. max_depth - PO sau toi da cua cay

e M0 ta: Cay cang sau cang hoc ky - dé overfitting.
e Tdng max _depth Nné€u eta thap.

Vi du:
xgb.XGBClassifier(max_depth=6) # Cay vua phai

5. gamma - Ngudng dé tach (split) cay

e MO ta: Cay chi tdch néu dem lai lgi ich vugt qua gamma.
e Gia tri I6n - khé chia —» giam overfitting.

Vi du:
xgb.XGBClassifier(gamma=0.2) # Than trong khi chia

6. subsample - Ty |é mau lay ra tu tap dir liéu
e MO ta: Ngau nhién 1ay 1 phan d{r liéu cho mdi vong.
e Gia tri thap - gilp gidm variance.

e Gid tri cao (= 1.0) - hoc toan bo dir liéu.

Vi du:
xgb.XGBClassifier(subsample=0.8)

7. colsample_bytree - Ty lIé cdt st dung cho moi cay

e M0 ta: Gidm so lugng dac trung (features) dung dé huan luyén moi cay.
e Tac dung tuong tu nhu subsample nhung trén features.

Vi du:

xgb.XGBClassifier(colsample_bytree=0.7)



8. Tong quan anh huéng dén Bias vs. Variance

Tham sé Gia tri thap -» Anh huéng Gia tri cao » Anh huéng
eta Variance T Bias T
max_depth Bias 1 Variance 1
min_child_weight Variance 1 Bias T
gamma Variance T Bias T
subsample Variance 1 Bias T
colsample_bytree Variance 1 Bias T

Il. Ky thuat Cross-Validation - Toi uu tham so
Muc tiéu:

44 Tim bdé tham sé tét nhat bang cach chia nhé dir liéu huan luyén thanh
nhiéu phan - th& nghiém mo hinh trén ting phan - trung binh két qua.

Y tuéng chinh

e Chia d{r liéu huan luyén thanh k phan (folds).
e DUng (k-1) phan dé€ huan luyén, 1 phan dé kiém tra.
e Lap lai k lan - 18y trung binh d6 chinh xac.

Uu diém:

e Dam bdo mo6 hinh khéng chi tét trén mot tap dir liéu cu thé.
e Gilp chon ra tham s6 téng quat hda tot.

Vi du: S& dung GridSearchcv dé tim tham sé

from sklearn.model_selection import GridSearchCV

from xgboost import XGBClassifier

params = {
‘'max_depth': [3, 6],
'learning_rate': [0.01, 0.1],
'subsample': [0.7, 1],



model = XGBClassifier()
grid = GridSearchCV(estimator=model, param_grid=params, cv=5)

grid.fit(X_train, y_train)

print("Best Params:", grid.best_params_)

- 7
Ghi nhé
Van dé Cach giai quyét
Overfitting (Variance cao) Tang min_child_weight , tdng gamma , gidm max_depth ,
subsample , colsample_bytree
Underfitting (Bias cao) Gidm min_child_weight , gidm gamma , tdng max_depth ,

n_estimators

Tong két

e Ban nén tinh chinh tham s6 qua GridSearch hoac RandomizedSearch két hop Cross-
Validation.

e Lubn cadn nhac Bias - Variance Tradeoff khi chon gia tri.

e XGBoost hé trg song song hdéa — xu ly Cross-Validation rat hiéu qua.
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