Bai toan hoc may

Trac nghiém & Thuc hanh Y PDF bai

Hoc may la dé may tu tim quy tac du doan tir di liéu, thay vi ta tu viét quy tac.
Vi du: cau lac b muon doan s6 ngudi dén budi sinh hoat thir Bay dé€ dat ghé,
dua vao s6 nguci da dang ky va du bao mua; dix liéu l1a cac budi truéce. Trudce khi
chon model, can tra 16i ba cau: méi hang dir liéu la gi, ltc du doan duge dung

thong tin nao, va két qua duge cham thé nao. Sau d6 ta viét mot baseline: cach

doan don gian nhat chay dugc, lam méc dé so véi moi model vé sau.

MUC TIEU

Xac dinh input, output, thoi diém du doan va metric cia mét bai toan.
Phan biét classification, regression va hoc khong giam sat.
Dung baseline bang scikit-learn va so véi cach doan hang sé.

Ghi file du doan dang ID, dang dinh dang.

Tt cau chuyén dén mot hang dir liéu

Mdi hang ctia bang 1a mdt mau (sample), mdi cot 1a mot thong tin vé mau. Ta quy ude
moi hang 1a mdt budi sinh hoat, khong phai mdt hoc sinh. Dic trung (feature) 1a thong
tin dung dé du doan; nhan hay muc tiéu (target) la gia tri can doan. Bang co6 thé chira ca

hai Itic hudn luyén, nhung ltc stt dung mo6 hinh thi chi cé dic trung.

Cét Y nghia Biét chiéu thu Dung lam gi?
Sau?
session_id Ma budi sinh hoat Cé Ghép két qua vai dung budi
registered S6 ngudi da dang ky Cé Feature
rain_forecas Xac suat mua dudc du bao Iuc Co Feature
t chét dang ky
attendance S6 ngusi thuc su dén Khéng Target
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Khéng dua attendance vao input. Cling khong thay rain_forecast bang lugng mua do
dugce sau budi sinh hoat: tén cot khac nhau chi mot cht, nhung thoi diém biét thong tin

da ddi. Bai 1.4 goi nhiing dudng tat nhu vay la data leakage.

X: biét chiéu thd Sau y: dém sang thu Bay
registered rain attendance
21 0.02 19
21 0.84 — mo hinh ____f?_sfff‘___> 15
f(x) =¥
54 0.47 41

mdi hang 1& mot budi sinh hoat

Tl thong tin chiéu thr Sdu, md hinh doan s6 ngudi dén; nhan chi ¢ sau budi.

Bang nhu trén, c6 cdt cd dinh va mdi dong mot mau, goi 1a dit lieu c6 cdu tric. Anh, am
thanh va van ban goi la dir liéu phi cau tric; mudn dua vao model thi phai bién thanh sd
trude. Vi du anh chir s6 viét tay 8 x 8 dudi day dugc trai thanh mot hang 64 s6. Theo loai
di liéu, tng dung Al thuong chia ba mang: dit liéu bang (khoa hoc dir liéu, nhu ggi y
quang cao tu lich st mua hang), anh va video (thi giac may tinh), chit va 16i n6i (x Iy

ngon ngi tu nhién).
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HE I R R R EIEWE

X: 64 cot, mdi cot 1a mét diém anh y X: 64 cbt, mbi cot la mot diém anh y

anh 1: Ui 8 x 8 trai theo tiing hang thanh 64 s6, nhan 3 anh 1: uGi 8 x 8 trai theo tiing hang thanh 64 s6, nhan 3
m IR B R BRIDWm W I R R B EBEDIHRW
i 'R 0O 'BDm WM P BN B 7 im U IO W ¥ BN B Y
W EITEITEOIREROIED Wl EmITEITEIEODD B O
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X: 64 cot, méi cot la mot diém anh y X: 64 cot, mdi cot la mét diém anh y
anh 3: 1udi 8 x 8 trai theo tiing hang thanh 64 sé, nhan 0 4 anh thanh bang X shape (4, 64) va vector nhan y shape (4,)

Anh chir s6 viét tay that 8 x 8 trai thanh mot hang 64 s6: mdi anh 1a mot hang
ctia X, chir s6 dung la gia triy.

Trudce khi viét code, nén tom tit bai toan thanh mot cau: “V6i moi budi, tir thdng tin ¢
lac chiéu thit Sau, doan sd ngudi dén vao tha Bay; sai s6 tinh bang s6 ngudi” Cau nay cho

bi€t dugc dung cit nao, chia dir liéu thé nao va doc két qua ra sao.

HOI NHANH
Cau lac bo muon chay m6 hinh vao chiéu thir Sau dé doan sé ngusi dén budi saing

th Bay. Cot nao khong duge dung lam feature?
A S6 ngudi dang ky tinh dén chiéu thi Sau
8 S6 budi cau lac bd da té chuc ti dau hoc ky
¢ Du bao mua luu Itc chiéu thd Sau

D S6 ngudi quét ma vao clia sang thu Bay
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DPau ra quyét dinh loai bai toan

Néu hoi “co it nhat 30 ngudi dén hay khong?”, output 1a mot nhan trong hai 16p: day la
classification (phan loai). Néu hoi “c6 bao nhiéu ngusi dén?”, output 1a mot so: day la
regression (hoi quy). S6 ngudi la s6 nguyén, nhung regression van cé thé du doan s6
thuc nhu 28.4, hiéu la mtc udc lugng. Co6 1am tron hay khong phai theo metric va quy

dinh dau ra.

Phan loai va hoi quy déu la hoc ¢6 giam sat (supervised learning): model hoc tir cac cip

(x;,¥;), tic ddc trung va nhan ctia mau thi 4. Vai diéu can nhé:

o S8 16p c6 thé nhiéu hon hai: doc chir sd viét tay ¢o6 10 16p, tur O t6i 9; nhan cam xic
trén khudén mat c6 mot 16p cho moi cam xuc.

 Loai bai do dau ra quyét dinh, khéng do dau vao: doan tudi tir &nh khuén mat van la
hoi quy.

» Khi dir liéu khong c6 nhan, ta lam hoc khong gidm sat (unsupervised learning). Hai
viéc hay gap la phan cum (clustering), nhu gom khach hang hay bai bao giong nhau
thanh nhom, va phat hién bat thuong. Phan cum khong tu cho biét nhém nao “tot”, vi
khong ¢6 nhan nao noi diéu do.

 Khi chi mot phan nho dir liéu c6 nhan, hoc ban giam sat (semi-supervised) dung

thém ca phan chua cé nhan.

Bai diat gh€ la regression. Model 1a mét ham f nhan dic trung va tra vé du doan § = f(x)
. Huan luyén la dung cac cédp ct dé tim ham do; du doan (inference) la dua dac trung moi
vao ham da tim, lac nay khéng c6 nhan. Trong scikit-learn, hudn luyén la

model.fit(X_train, y_train), du doan la model.predict(X_new); goi fit lan nira 1a hoc

lai tir dau.
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Classification Regression Clustering

28.4
[ ]
mét s6 thuc

= 30 ngugi? bao nhiéu ngugi? khéng c6 nhan

Loai bai toan do dau ra quyét dinh: mot nhan, mot s6, hay chua c6 nhan.

HOI NHANH
Input 1a &nh chyup mdt bai gidi. Output la mot trong ba nhan “dang”, “sai”, “chua da

buéc” bay la loai bai toan nao?
A Regression, vi nhan ma hoéa dugc thanh 0, 1, 2
B Classification c6 giam sat, véi ba I6p
¢ Clustering, vi can chia bai giai thanh ba nhém

D Classification nhi phan, dung hoac khéng dung

Tao mot bo dit liéu c6 thé ki€m ching

Ta tu sinh 120 budi. Cong thirc gia dinh riang sé dén tang theo dang ky, giam theo du bao
mua, cong thém nhiéu do nhitng yéu t6 khong ghi lai. Vi tu sinh nén ta bi€t quy luat that,

va c6 thé doi chi€u xem mo hinh hoc dugce bao nhiéu phan ctia no.

Python

import numpy as np

import pandas as pd
rng = np.random.default_rng(11)

n =120

registered = rng.integers(15, 65, size=n)
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rain_forecast = rng.uniform(0, 1, size=n)

attendance = np.rint(
4 + 0.75 * registered - 7 *x rain_forecast
+ rng.normal(@, 2, size=n)

).clip(0)

data = pd.DataFrame({
"session_id": np.arange(n),
"registered": registered,
"rain_forecast": rain_forecast,
"attendance": attendance,

)

X = data[["registered", "rain_forecast"]]

y = data["attendance"]

print(X.shape, y.shape)

print(data.head(3).round(2).to_string(index=False))

Nhin shape truéc: X cé 120 hang, hai cdt; y ¢6 120 phan tir. datal[[...]] chon mdt bang

hai chiéu; data["attendance"] chon mdt vector nhan. Ma budi van nam trong data,

nhung khong xuat hién trong X. Khong c6 Iy do chung nao dé s6 tha tu tu n6é du doan sd

nguci dén.

HOI NHANH

session_id chay tir 0 dén 119 theo thi tu thai gian. Vi sao khong dua cot nay vao X?

A 1D chila ma dé ghép két qua, budi mdi sé cé ID chua tiing thay

B Bua vao clng khéng sao, mé hinh tu bd qua cét vé dung

¢ Nén dua vao, mién la chuan héa trudc cho cuing thang

D Phai dua vao dé du doan gill dung thif tu cac budi

Pai lugng Shape
X (120, 2)
y (120,)
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Pai lugng Shape Mt phan tu noi gi?

¥y (s6_budi_can_doan,) Mot du doan cho méi bubi

Ba phan dit liéu, ba céng viéc
Cac hang dang x€p theo thi tu thdi gian. Ta chia thanh ba phan, méi phan mét viéc:
« Train, 80 budi dau: dé model hoc.

 Validation, 20 budi ti€p: d€ so cac model va chon cai tét nhat.

 Test, 20 budi cudi: giir riéng dén cudi, chdm diang mot lan cho model da chon.

Test chi chdm mdt 1an nén diém test gan voi diém khi gap dir liéu mai. Néu dung test dé
chon gilta nhiéu model, model thing c6 phan may trén chinh tip do, va diém bao cao sé

dep hon thuc té. Khi so hai model, phai chdm ching trén cting mot tép.

train - 80 valid - 20 test - 20

0 80 100 120

thdgi gian

Chia theo thir tu budi: hoc trén qua khi, chon va cham trén cac budi sau.

Luu y vé tén goi: trong bai nay test c6 nhan, d€ ta tu chdm dugc. Trong cudc thi, file
test.csv ctia dé thuong khong cé nhan; do 1a dit liéu can du doan dé ndp, con viéc chdm

do ban t6 chirc lam.

Python

train_rows = np.arange(0, 80)

valid_rows = np.arange(80, 100)

test_rows = np.arange(100, 120)

X_train, y_train = X.iloc[train_rows], y.iloc[train_rows]
X_valid, y_valid = X.iloc[valid_rows], y.iloc[valid_rows]

X_test, y_test = X.iloc[test_rows], y.iloc[test_rows]
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print(len(train_rows), len(valid_rows), len(test_rows))

print(len(set(train_rows) & set(test_rows)))

Dong cu6i phéi bang 0: khong cé hang nao vira hoc vira chdm test. Do 1a diéu kién can
nhung chua d: néu mot budi bi ghi thanh hai hang, hay nhiéu hang cung thuéc mot

nhom gin bo (cung truong, cung ngudi), con phai chia theo nhom, bai 1.3 sé lam.
HOI NHANH
C6 hai mé hinh, ta can chon mét. Ta so diém ctia ching trén tap nao?
A Validation
B Train, vi mdé hinh da hoc trén doé
¢ Test, tAp da gill riéng tU dau

D GOp train va test lai

Baseline va mot thuéc do doc dugc

Ta diing mean absolute error (MAE): trung binh trj tuyét d6i ctia cac sai s6. V6i m mau

dang cham,
MAE—l Em Ui — il
= = Yi Yi|.

Vi du ba budi c6 s6 ngudi that (20, 30, 40), du doan (18, 33, 39). Sai s6 1a (—2,3,—1), nén
MAE = (2 + 3+ 1)/3 = 2 ngudi. Trung binh ctia sai s6 c¢6 dau bang 0, nhung dy doan

van sai; 14y tri tuyét doi d€ sai cao va sai thap khong bu trir nhau.
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budi 1 (O —— @ that
© o O du doan
] 3
26 34
1 2+3+1)/ 3
bubi 3 O—@ = 2 nguoi
36 44

MAE la trung binh d¢ dai cac doan sai s6, tinh theo don vi ngudi.

MAE béng 2 nghia la trung binh do 1éch c6 d6 16n hai ngudi; khdng c6 nghia moi budi

déu sai dang hai ngudi. S6 cang nhd cang tdt. Bai 1.6 s€ so v6i nhitng metric khac.

Baseline hing s6 dung DummyRegressor (strategy="mean"): du doan moi budi bang trung

binh train. Phuong an thir hai la LinearRegression, cong cac dong gop cia hai feature.
Ta chua can tu cai thuat toan tim hé s¢; bai 2.1 sé giai thich cach hoc no. Vi bai phan
loai, baseline tuong tng la ludn doan 16p ddong nhat: dir liéu c6 70% khach & lai thi luon

doan “6 lai” da dat accuracy 70%.

Python

from sklearn.dummy import DummyRegressor
from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_absolute_error

models = {
"mean": DummyRegressor(strategy="mean"),
"linear": LinearRegression(),
I
valid_mae = {}
for name, model in models.items():
model.fit(X_train, y_train) # chi hoc tU train
prediction = model.predict(X_valid)
assert prediction.shape == y_valid.shape
valid_mae[name] = mean_absolute_error(y_valid, prediction)
print(name, f"valid MAE = {valid_mae[name]:.3f}")
chosen_name = min(valid_mae, key=valid_mae.get)

print("Chon bang validation:", chosen_name)

So hai dong valid MAE trén cung 20 budi: doan hing s6 sai trung binh gan 11 ngudi,

linear chi sai khoang 1.6 ngudi. S6 dang ky va du bao mua mang gan hét thong tin can
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thiét, diung nhu céng thirc sinh di liéu. Baseline hang s6 con mot vai tro nira: n6 la méc

toi thiéu dé phat hién 16i.

@ s6 ngudi that O linear - MAE 1.6 ——- doan hang s6 - MAE 10.7

60
8 5 o

40

® ® ® g e o

____________ 8_______Ir__________________________________
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20 budi validation

Trén 20 budi validation: duéng hing s6 1éch xa, linear bam sat s6 ngudi that.

HOI NHANH
Trén cung 20 budi validation, mdt mo6 hinh méi c6 MAE 11.5 ngudi, con baseline

doan hiang sd c6 MAE 10.74. Ta nén lam gi ti€p?
A Gilt mé hinh mdi, vi né dung nhiéu théng tin hon
8 B6 baseline di, vi doan hang s6 khéng phai mé hinh
¢ Tim I6i trong d liéu ho&c trong céach tinh diém

D Tinh thém diém trén test dé co thém y kién

ba chon xong, ta hoc lai model trén ca train l1an validation (nhiéu di liéu hon thi hoc t6t
hon), réi chdm test ding mot 1an. Néu xem diém test xong lai stra model, test da thanh
mot tip validation nita, khong con doc 1ap.

Python

final_model = models[chosen_name]
final_model.fit(X.iloc[:100], y.iloc[:100])
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test_prediction = final_model.predict(X_test)
print(f"Test MAE = {mean_absolute_error(y_test, test_prediction):.3f}")

boc theo don vi ngudi: du doan léch trung binh ching mot, hai ngudi, nén dat thém vai
ghé du phong la di. MAE 1a trung binh, nén van ¢6 budi 1éch nhiéu hon. Con s6 nay chi
do trén 20 budi nén con dao dong (bai 0.7), va chi dang khi cac budi sau con giong cac

budi da thay.

Ghi file du doan

Gia sir dé yéu cau CSV gom session_id, attendance. Ta tao bang trong bo nhd, git ID

theo thir tu input, va doc lai bang pandas nhu mdt phép kiém vong kin.

Python

from io import StringI0

submission = pd.DataFrame({
"session_id": data.iloc[test_rows]["session_id"].to_numpy(),
"attendance": test_prediction,
)
csv_text = submission.to_csv(index=False)
read_back = pd.read_csv(StringIO(csv_text))
assert list(read_back.columns) == ["session_id", "attendance"]
assert read_back["session_id"].is_unique
assert np.isfinite(read_back["attendance"]).all()
assert read_back["session_id"].tolist() == list(test_rows)
print(read_back.head(3).round(2).to_string(index=False))
print("Sé hang:", len(read_back))

index=False dé khong ghi thém cot index. V6i dé thit, tén cot va dinh dang 1ay dung

theo dé, va cac dong assert sira theo cho khap.
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HOI NHANH
Mot ban sip x€p cot du doan tir nho dén 16n nhung dé nguyén cot ID. File nop con
dang khong?

A Bung, vi s6 hang va sb cot van khdp véi dé
B Bung, vi MAE khéng phu thudc thir tu hang
¢ Sai, vi phai sap theo ID tang dan

D Sai, vi du doan da bi ghép nham sang mau khac

Lan ndp dau tién
Dé Thuyc hanh dau tién, Hinh chir nhat dn (ROAI 2025), cho cac diém trén hinh vudng

[0,100)%: diém trong mot hinh chir nhat 4n c6 nhan 1, ngoai 12 0. Input 14 toa do X, Y;

output la nhan ctia ting datapointID; metric la accuracy.

Cach don gian: 1ay hinh chit nhit nhd nhat chira moi diém train nhan 1, diém test nao
nam trong thi doan 1. Thir trén dit liéu tu sinh v6i 30 diém train, nhu kich ban khé nhat

cta dé:

Python

rng = np.random.default_rng(5)
x_lo, x_hi, y_lo, y_hi = 20, 65, 30, 80 # hinh ch¥ nhat an, chi dung dé sinh
di liéu

def make_points(n):

points = rng.uniform(0, 100, size=(n, 2))

inside = (points[:, 8] >= x_lo) & (points[:, 0] <= x_hi) & (points[:, 1] >= y_lo) &
(points[:, 1] <= y_hi)

return pd.DataFrame({"X": points[:, 0], "Y": points[:, 1], "label": inside.astype(int)})

train_pts, test_pts = make_points(30), make_points(3000)

pos = train_pts[train_pts["label"] == 1]

(pos["X"].min(), pos["X"].max(), pos["Y"].min(), pos["Y"].max())

box
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answer = (test_pts["X"].between(box[0], box[1]) & test_pts["Y"].between(box[2],

box[31)) .astype(int)

print("sd diém nhan 1 trong train:", len(pos))

print("hdp hoc dugc:", [round(float(v), 1) for v in box])

print("accuracy doan toan 0:", round(float((test_pts["label"] == 0).mean()), 3))
print("accuracy hop nhdé nhat:", round(float((answer == test_pts["label"]).mean()), 3))
sub_pts = pd.DataFrame({"subtaskID": 3, "datapointID": np.arange(len(test_pts)), "answer":
answer})

print(sub_pts.head(3).to_string(index=False))

r=A

i__1 hop that

] hop hoc duge

Hop hoc dugc luén ndm trong hop that.

Chi 5 diém nhan 1 da cho accuracy 0.917, so véi 0.773 khi doan toan 0. Canh phai ding &
50.3 trong khi hop that kéo t6i 65: hop nho nhat luén ndm bén trong hép thit, nén moi

16i 1a doan 0 cho diém sat bién. Biém nhan 0 trong train cho biét bién c6 thé néi téi dau.

Dé ndp: tai dir liéu & trang dé, chay baseline.ipynb, ndp submission.zip trén LQDOJ véi
kiéu Output. O dé that, datapointID ldy tir test.csv, méi kich ban mot hinh chit nhat

riéng.

Khi di thi

 Viét bai toan thanh mot cau: méi mau la gi, lac du doan biét gi, chim bang metric
nao.
» NOp baseline s6m: vira c6 moc dé€ so, vira kiém duge dudng di téi file ndp.

» Gilr dang ID cho tung du doan, doc lai file truéce khi nop.
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Tom tit
Bai hoc may bat dau bang: méi mau la gi, luc du doan biét gi, dau vao va dau rala gi.
Train dé hoc, validation dé chon, test dé chaAm mot 1an sau khi da chon.
Baseline 1a moc so sanh; model thua baseline thuong la c6 16i.

File ndp phai ding cét, va moéi du doan di véi dung ID cta no.

Kiém tra cuoi bai

CAU1
Mot bang c6 12 trudng, moéi truong ghi lai 8 budi sinh hoat. Ta can doan s6 ngudi

dén timng budi. M6i mau la gi, va target cia no la gi?
M&i mau la mot cot, target |a tdng cua cot ay
M&i m4u la mét budi, target 1a s6 ngusi thuc su dén budi ay
M&i mau la mét trudng, target la s6 ngudi dén trung binh qua 8 budi

M&i mau 1a mot ngudi, target 1 s6 budi ngudi dy tham gia
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CAu 2
Dé yéu cau doan s6 ngudi dén tung budi va chdm bang MAE. Mot ban trong nhom
d6i sang bai phan loai “dong” (tir 30 ngudi tré 1én) hay “vang” cho dé huidn luyén.
Lam vay sai & dau?

Khéng sai, vi phan loai thudng chinh xac hon héi quy

Pau ra khéng con la thi dé cham bang MAE

Phan loai can nhiéu dit liéu hon nén khéng chay dugc

Nhan “déng" hay "vang” dé 16 théng tin cla bubi

CAuU 3
Bang chi co6 feature ctia tiing budi, khong cé cdt nhan. Ta mudn gom cac budi giong

nhau thanh ting nhom. Pay la loai bai toan nao?
Hoc khéng giam sat, chang han clustering
Hoc cé giam sat, vi feature da la s6
Classification c6 giam sat

Regression c6 giam sat

PHONG THEO ) USA-NA-AIO 2026 - Vong 1- Part 1.1
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CAU 4
M6t mo hinh dugce huan luyén va kiém trén di liéu nam 2023: dang 99.8% trén
train, 92% trén validation. Pem dung cho dir liéu nam 2025 thi chi con dung 64%.

Van dé chinh nam & dau?
D{r liéu nam 2025 da khac dd liéu nam 2023
Validation cling ndm vdi train nén con s6 92% la ao
DU liéu ndm 2025 bi gan nhan sai nén diém thap gia tao

Mé hinh qua yéu, du duing t6i 99.8% trén train

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 286

CAU 5
Hai mau c6 nhan that 1a 10 va 20. M6 hinh doan 13 va 19. MAE béng bao nhiéu?
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CAU 6
Baseline DummyRegressor(strategy="mean") doan moi budi bang mot s6 trung
binh. S6 trung binh &y phai tinh trén tip nao?

Validation

Test

Train

Cabatap

CAu 7
Dé chdm bang MAE. Trén cung tép validation, mé hinh A c6 MAE 3 va sai s6 16n
nhat 1a 7. Mo hinh B ¢6 MAE 4 va sai s6 16n nhat 1a 5. Ta chon mo hinh nao?

A, Vi téng hai con s6 cua A nho hon

A, vi MAE thap hon

B, Vi sai s6 I6n nhat nho hon

B, vi hai con sé cla B gan nhau hon
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CAu 8

Dir liéu gom cac budi sinh hoat ctia nhiéu truong. Ta chia ngau nhién cac budi, nén
validation chi gom nhiing truong da cé trong train. Trén validation, baseline c6
MAE 8, linear c6 MAE 2. Nhung ta muon dung model cho mot truéng méi chua c6

trong di liéu. Nén lam thi nghiém nao ti€p theo?
Chia ngau nhién thém nhiéu 1an, 14y l1an c6 diém tét nhat
Hoc lai linear trén ca validation réi tinh MAE ngay trén do
Gil cach chia cd, chi lam tron MAE cho gon

Pé riéng toan bo vai trudng ra, rdi so lai hai mé hinh

CAU 9
Mot doi thir vai mo6 hinh, chon mé hinh ¢6 diém test cao nhat, roi bao diém test dy

la danh gia doc 1ap. Lam vay c6 dang khong?
Bung, vi test khong dung trong fit
Pung, néu chi thir hai mé hinh
Sai, vi test da dudc dung dé chon

Pung, néu diém test cao hon validation
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CcAu 10

Ghi file nop bang pandas. Viét thé nao dé file khong c6 thém cot index?
A to_csv(index=True)
B sort_values("attendance")
¢ reset_index() réi xuat moi cot

D to_csv(index=False)

Poc thém

« James, Witten, Hastie, Tibshirani va Taylor — An Introduction to Statistical Learning, chuong
2. Doc dé phan biét du doan, suy luan va cac loai bai toan hoc thong ké.

« scikit-learn — DummyRegressor. Xem cac baseline hang sd va y nghia ctia strategy.

o scikit-learn — Metrics and scoring. Tra ding ham metric thay vi mac dinh dung model.score.
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https://www.statlearning.com/
https://scikit-learn.org/stable/modules/generated/sklearn.dummy.DummyRegressor.html
https://scikit-learn.org/stable/modules/model_evaluation.html

