Classification metrics

Trac nghiém 40 G Thuc hanh 11 (7 Chay trén Kaggle Y PDF bai

Cau lac bo chi c6 vai budi can thém ngudi hé trg, va mudn model bao truée
nhing budi dy. Trong 100 budi chi ¢6 ba budi can hé trg, nén mot model luc
nao cling doan “khong can” van dang 97 budi. Accuracy 97% nghe tot, nhung

model bd sot ca ba budi quan trong.

(] luén doan “khéng can”
[ ] accuracy 0.97
[ recall 0
100 budi, 3 budi can hé trg F1 0

Doan toan 16p dong: accuracy 0.97 ma bd sét ca ba budi can ho tro.

Vi vdy phai xem model sai kiéu nao: bo sot budi can hé trg, hay bao nham budi khong
can. Bai nay hoc confusion matrix, precision, recall, F1, ROC-AUC va cach chon ngudng

Xac suat.

MUC TIEU

« Tinh confusion matrix, accuracy, precision, recall, F1.
« Hiéu ROC-AUC va khi nao dung no.
» Chon ngudng trén validation.

« Xurly dir liéu mat can bang 16p; dung macro va weighted average.

Bon 6 truéc mot con s6 tong

Quy udc 16p duong (positive) 1a can hé trg, nhan 1. Lép am (negative), nhan 0, 1a chua can
hé trg. Duong khong c6 nghia tot, am khéng cé nghia x4u; ching 1a tén hai vai tro trong
phép do.
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doan O doan 1

that 0 ™ P bao nham
' 3 3
that 1 N ™
' 1 3
bo sot

Muai budi validation & ngudng 0.5: hang la nhan that, cot 1a du doan.

True positive (TP) 1a bao can va that su can. False positive (FP) la bao can nhung that su
chua can. False negative (FN) 1a bao chua can nhung that sy can. True negative (TN) la

bao chua can va dang la chua can.

Cach nho: chit thir hai (positive, negative) la diéu model bao; chir dau (true, false) cho
biét bao dting hay sai. M&i budi roi vao dung mot 6, va téng bén 6 bang s6 budi. Bang
bon 6 nay goi la confusion matrix: hai 6 trén duong chéo (TP, TN) la doan ding, hai 6
con lai cho biét model nham 16p nao thanh 16p nao. Trong scikit-learn, véi labels=[0,
11, n6 duoc in theo tha tu [[TN, FP], [FN, TP1];tailiéu khac co thé vé theo chiéu

khac, nén luén doc nhan hang, cot truéc.

Khi hai loai 16i ¢6 gia khac nhau, nhan s 16i véi gia roi so téng: néu mdt FP ton 1 va mot
FN t6n 10, thi 20 FP va 30 FN t6n 20 + 300 = 320.

HOI NHANH

Mo hinh bao budi &y khéng can hé trg, nhung thuc té lai can. Trudng hop nay ndm

4 0 nao?
A TP
B FN
¢ FP
D TN
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Precision, recall va F1 nhin nhitng nhém khac nhau

Accuracy do ti 1é du doan dtng trén moi mau:

TP +TN
TP+ FP+FN+TN'

Accuracy =

Precision hoi: trong nhiing budi model &a bao can, bao nhiéu budi that sur can? Recall
hoi: trong nhitng budi that su can, model phat hién dugc bao nhiéu?
TP TP
Precision = ———— Recall = ————.
OO T TP Y FP TP+ FN

Precision thap thi ngudi hé trg phai dén nhiéu budi khong can. Recall thap thi nhiéu budi
can ho trg bi bd sét. Model luén bao “can” ¢ recall bing 1, nhung precision chi bing ti 1
budi can trong dir liéu. Ngoai ra con specificity = TN /(TN + FP), ttc recall cia 16p

am.

Uu tién cai nao la tuy bai toan. Sang loc bénh hay quét ma doc: bo sot rat dat, con bao
nham thi da c¢6 ngudi kiém lai, nén uu tién recall. Loc thu rac ma vt nham thu cong viéc,

hay 4n nham binh luin binh thudng: bao nham gay hai, nén uu tién precision.
F11a trung binh diéu hoa ctia precision P va recall R:

_ 2PR 2T P
~ P+R 2TP+FP+FN’

F

Chi can mét trong hai thap 1a F1 bi kéo thap: P =0.5,R=1cho F; =2-0.5-1/1.5 ~
0.67, thap hon trung binh cdng 0.75. F1 khong dung dén TN. Khi model khong bao duong
lan nao, precision c6 mau s6 0; khi di liéu khong c6 mau duong nao, recall c6 mau s6 O.

Code trong bai ghi r6 zero_division=0 dé nhiing truong hgp do tinh 1a 0.
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HOI NHANH

CO TP = 3, FP = 3, FN = 1. Precision va recall lan lugt bing bao nhiéu?

A 0.5va0.75
B 0.75va0.5
c 0.6va0.6

D 3/7val.75

M6t validation nhé dé tinh va déi chiéu

Gia stt md hinh da tra xac suat can hé trg cho mudi budi validation. Ta ¢6 y ding mdt

mang nho dé tinh tay; code khong hudn luyén mo hinh trong bai nay. Score 16n hon

nghia la model danh gia kha nang can hé trg cao hon. Threshold ¢ bién score thanh

nhan:

U; = 1[p; > t].

1[-] bing 1 khi diéu kién dung, bang 0 khi sai. Quy tic dung dau 16n hon hay 16n hon hoac
bang phai thdng nhat, nhat la khi score dung bang threshold.

bao chua can

TP FP FP TP FP TP

bao can
@ duong that Q am

Ngudng 0.5 chia mudi score thanh bén 6 ctia confusion matrix.

Python
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import numpy as np
from sklearn.metrics import (

confusion_matrix, accuracy_score, precision_score, recall_score, fl_score,

)
y_valid = np.array([1, 0, 1, 0, 0, 1, 0, 0, 1, 0])
p_valid = np.array([0.95, 0.80, 0.70, 0.65, 0.60, 0.55, 0.40, 0.30, 0.20, 0.10])

prediction = (p_valid >= 0.5).astype(int)

cm = confusion_matrix(y_valid, prediction, labels=[0, 1])

tn, fp, fn, tp = cm.ravel()

print(cm)

print('TN, FP, FN, TP:', tn, fp, fn, tp)
print(f'Accuracy={accuracy_score(y_valid, prediction):.3f}")
print(f'Precision={precision_score(y_valid, prediction, zero_division=0):.3f}"')
print(f'Recall={recall_score(y_valid, prediction, zero_division=0):.3f}')

print(f'Fl={f1_score(y_valid, prediction, zero_division=0):.3f}"')

KET QUA

[[3 3]

[1 3]]
TN, FP, FN, TP: 3 3 1 3
Accuracy=0.600
Precision=0.500
Recall=0.750
F1=0.600

O ngudng 0.5, sau budi dugce bao can; trong d6 ba budi that su can. C6 bén budi duong

that va ta tim dugc ba. Vi vdy precision 0.5, recall 0.75, F1=6/(6 + 3 + 1) = 0.6.

Accuracy ciing bang 0.6 & dit liéu nay, nhung hai metric trung s6 chi la tinh cg.
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HOI NHANH
Van mudi score & trén, gio ddi ngudng thanh ¢ = 0.7. Precision va recall 1an lugt

bing bao nhiéu?

A 1/2va2/3
B 2/3val/2
¢ 3/4va3/4
D 1val/d

Quay lai vi du 100 budi dau bai: luén doan 0 cho TP =0, FN = 3, FP = 0, TN = 97. Accuracy
0.97, nhung recall va F1 déu bang 0. Accuracy khong tinh sai, chi la n6 khong do diéu ta

can: tim ra 16p hiém.

Threshold 1a mot lya chon phai danh gia

Ha threshold thi nhiéu mau dugc bao duong hon: recall khong bao gi¢ giam, con
precision 1én hay xudng tuy mau méi duge thém vao la duong that hay am that. Vi vay

khong c6 cong thitc chung; ta thir vai ngudng trén validation va chon theo metric ctia deé.

Néu biét gia ctia hai loai 16i va xac sudt ctia model dang tin, c6 mot cach tinh thing: bao
duong khi chi phi ky vong ctia viéc khong bao, p - cpy, 16n hon chi phi ky vong ctia viéc
bao, (1 — p) - cpp. Tlc la bao duong khi p > crp/(crp + cry). BO sOt dat gap 10 lan bao
nham thi ngudng 1a 1/11 =~ 0.09.
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Python

F1 cao nhat

precision

0.5
F1
recall
0
0.3 0.5 0.7 0.9
threshold

Tang ngudng: precision 1én, recall xuong; F1 cao nhat & 0.5.

thresholds = np.array([0.3, 0.5, 0.7, 0.91)
valid_f1 = []
for threshold in thresholds:

prediction = p_valid >= threshold

score = fl1_score(y_valid, prediction, zero_division=0)

valid_f1.append(score)
print(f't={threshold:.1f}: Fl={score:.3f}')
chosen_threshold = float(thresholds[np.argmax(valid_f1)])

print('Chon trén validation:', chosen_threshold)

KET QUA

t=0.3:
t=0.5:
t=0.7:
t=0.9:

F1=0.500
F1=0.600
F1=0.571
F1=0.400
Chon trén validation: 0.5

argmax chon ngudng c6 F116n nhat; néu hoa thi 1dy ngudng dau tién. Threshold cling 1a

mot thit ta chon bang dit liéu, gidng cac tham sd khac (bai 1.7 goi la hyperparameter), du

n6 khong d6i trong s6 nao ctia model.

Chon xong, ta ap dang ngudng d6 1én mot tap test riéng. Khong thir lai bon ngudng trén

test roi doi .

Python

y_test
p_test

np.array([0, 1, 0, 6, 1, 0, 1, 0])
np.array([0.70, 0.80, 0.20, 0.40, 0.55, 0.10, 0.30, 0.65])

test_prediction = p_test >= chosen_threshold
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print(f'Test F1 vdi ngudng d& chot={fl_score(y_test, test_prediction,

zero_division=0):.3f}")
KET QUA

Test F1 vdi ngudng d& chot=0.571

biém test khac validation vi la nhitng mau khac. Néu xem test xong lai thir ngudng khac
roi bao diém tot nhat, test da thanh mot phan ctia viéc chon. Khi validation quéa nho,
ngudng chon dugc dé chay theo nhiéu; c6 thé chon ngudng trén du doan OOF (bai 1.3)

dé c6 nhiéu mau hon.

HOI NHANH
Trong so6 ctia mo hinh chi hoc trén train, nhung ngudng phan 16p lai duge chon

bing nhan test. Diém trén test con doc 1ap khong?
A Con, vi khéng fit lai trong s6 trén test
B Con, vi ngudng khéng phai tham sé ctia mé hinh
¢ Khéng, vi ngudng da dugc chon bang nhan test

D Khong, vi phai dung nguéng mac dinh 0.5

ROC-AUC: thir tu truée khi cat nguéng

ROC dung truc ngang false positive rate (FPR) va truc doc true positive rate (TPR, chinh

1a recall):

FP TP
FP s —— TP = —
R FP+TN’ R TP+ FN

Ha threshold tir rat cao xudng rat thap, méi ngudng cho mot diém (FPR, TPR); ndi cac
diém lai dugc dudsng ROC. ROC-AUC la dién tich dué6i dusng do.
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C6 mot cach tinh tay cho cing két qua: xét moi cap gom mdt mau duong va mot mau

am; cap nao score ctia mau duong cao hon thi dugce 1 diém, bang nhau dugc 0.5, thap

hon duge 0; AUC la trung binh s6 diém. Vay:

e AUC chi phu thudc thit tu cac score. Bién d6i score ma gitt nguyén thit tu, nhu

o(3s — 1), khong déi AUC.

» AUC bang 0.5 la xép hang khéng hon doan bira, bing 11a hoan hio. N6 khong phai

accuracy.

TPR

15 cap xép ding
+ 24 cap (duong, am)
= 0.625

FPR

Dién tich dudi ROC bang ti 1€ cap duong-am dugc x€p dung thi tu.

xac suat model cho 16p 1 (vién dam: doan 1)

o000 00000 O
0 0.5 1
e
£
that 0 1
@
that1| 3 1 ol .
0 1
doan 0 doan 1 FPR

threshold 0.75: TP 1, FP 1, FN 3, TN 5; precision 0.50, recall 0.25

xé4c suat model cho 16p 1 (vién dam: doan 1)

0

tato 1 .

that1 1 3

0.5 1

TPR

0 v
0 1
doan 0 doan 1 EPR

threshold 0.25: TP 3, FP 5, FN 1, TN 1; precision 0.38, recall 0.75

xac suat model cho 16p 1 (vién dam: doan 1)

.-
o000 C000@ O Y
0 5 1
o
S
thato | 3 3
that1 1 3 ol _
0 1
doan 0 doan1 FPR

threshold 0.5: TP 3, FP 3, FN 1, TN 3; precision 0.50, recall 0.75

xé4c suit model cho 16p 1 (vién dam: doan 1)

1 |
000 0Ceed @ O
0 05 1
=3
g
maco 0
thac1 O ol _
0 1
doan 0 doan1 EPR

threshold 0.05: TP 4, FP 6, FN O, TN O; precision 0.40, recall 1.00

Mudi mau validation ctia bai khi ha threshold tir 1 xudng 0: confusion matrix
ddi theo, va diém (FPR, TPR) chay doc dudng ROC.
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V6i mang validation, bon score duong la 0.95, 0.70, 0.55, 0.20. Sau score am la 0.80, 0.65,
0.60, 0.40, 0.30, 0.10. SS cap x€p ding lan luot 14 6, 5, 3, 1: AUC = 15/(4 - 6) = 0.625.

Python

from sklearn.metrics import roc_auc_score, average_precision_score

positive_scores = p_valid[y_valid == 1]

negative_scores = p_valid[y_valid == 0]
pair_points = []
for positive in positive_scores:
for negative in negative_scores:
pair_points.append(float(positive > negative) + 0.5 * float(positive == negative))
print(f'AUC tinh theo cdp={np.mean(pair_points):.3f}"')
print(f'AUC thu vién={roc_auc_score(y_valid, p_valid):.3f}"')

print(f'Average precision={average_precision_score(y_valid, p_valid):.3f}')

KET QUA

AUC tinh theo cdp=0.625
AUC thu vién=0.625

Average precision=0.653

Hai dong AUC trung nhau, xac nhan cach dém cép. V6i 16p hi€ém, ROC c6 thé trong tot
du s6 bao nham tuyét doi van 16n, vi FPR chia cho mot sé TN khéng 16; khi &y nén doc
thém duong precision-recall va average precision (AP), mot cach tong hgp precision khi

recall tang dan.

AUC can ca hai 16p va phai nhan score lién tuc, khong dung nhan da cat 0/1 dé do kha
nang x€p hang. Néu mot fold chi c6 moét 16p, hay sita phép danh gia hoic ghi ro metric

khong xac dinh & do, khdng lang 1€ thay bang 1.
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HOI NHANH

Hai m6 hinh xé€p cac mau theo ding ciing mét thi tu score, chi khac nhau & mic tu

tin. ROC-AUC c6 phan biét dugc hai mo hinh nay khong?
A CO, vi AUC do dd dung cua tiing xac suat
B Co, vi AUC la accuracy & ngudng 0.5
¢ C6, néu mét mé hinh tu tin han han

D Khoéng, vi AUC chi phu thuéc thu tu score

XAc suit va nhiéu 16p

Log loss chdm mtrc xac suit chir khong chi nhan. Véi binary classification,

n

L=—=3% [vilogp; + (1 - w)log(l—pi)].

1=1

log & day la logarithm ty nhién. Poan sai rat tu tin bi phat nang: v6i mot mau duong, p =

0.01 cho loss —log 0.01 ~ 4.605, con p = 0.4 cho khoang 0.916. Thu vién x{ Iy xac suat
sat 0 hodc 1 dé tranh 1og(0); khi tu cai can xem quy uéc chinh xac.

loss = -log p

p =0.01 > 4.605

p=0.4>0.916

0 0.5 1
p cho nhan dung

Sai cang tu tin cang bi phat ning: p = 0.01 mat 4.6, p = 0.4 chi mat 0.9.

Al Canuc80k - Bai 1.5 - Classification metrics

11/20



Python

from sklearn.metrics import log_loss

truth = np.array([1, 01)

confident_wrong = np.array([0.01, 0.99])

less_confident_wrong = np.array([0.4, 0.6])

print(f'Sai radt tu tin: log loss={log_loss(truth, confident_wrong):.3f}"')
print(f'Sai it tv tin: log loss={log_loss(truth, less_confident_wrong):.3f}"')

KET QUA

Sai rdt tu tin: log loss=4.605
Sai it ty tin: log loss=0.916

O ngudng 0.5, ca hai déu sai hai nhan, nhung log loss khac nhau rat xa.

Xac sudt ctia model goi 1a hiéu chinh tét (well-calibrated) khi n6 khép tan sudt that:
trong cac mau dugc doan khoang 0.7, cd khoang 70% thit sy duong. Néu trong 100 ca
dugc doan 0.9 ma chi 60 ca duong thit, model dang qua tu tin. Diéu nay phai kiém trén
nhiéu mau, khong nhin mét mau ma biét duge. Hiéu chinh xac suat chi déi cac con sg,

khong d6i thir tu x€p hang, nén khong ddi AUC.

V6i nhiéu 16p, tinh F1 cho ting 16p bing cach coi 16p do 1a duong, cac 16p con lai la am.
Trong confusion matrix nhiéu 16p (hang la nhan thét, ¢t la du doan), precision ctia mot
16p doc theo cot ctia 16p 4y, recall doc theo hang. Ro6i gop lai thanh mot s6 theo mot

trong ba cach:

e Macro-F1: trung binh déu F1 ctia cac 16p; 16p hiém nang ngang 16p dong.
» Weighted-F1: trung binh c6 trong s6 theo s6 mau cta tung 16p.
e Micro-F1: cong TP, FP, FN ctia moi 16p roi méi tinh; khi méi mau c6 ding mét nhan,

micro-F1 bang accuracy.

Dbé chdm macro-F1 thi bao macro-F1, dung déi sang weighted chi vi n6 cao hon.
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HOI NHANH
Bai phan loai 3 16p, dé chdm macro-F1. L6p A chiém 60% sé mau, 16p B 35%, 16p C
5%. F1 ctia mo hinh trén tung 16p 1a 0.95, 0.90 va 0.20. Weighted-F1 khoang 0.90,

con macro-F1 chi 0.68. Ta nén lam gi ti€p?
A Bao weighted-F11a 0.90, vi né phan anh phan I6n dit liéu
8 B&o accuracy, vi né khéng phu thudc cach lay trung binh
¢t Bao macro-F1la 0.68, va tap trung cai thién I6p C

D Gop I&p C vao I8p gan nhat cho diém cao hon

L6p hi€ém
Khi mét 16p rat hi€m, model dé 16 n6 di. Hai cach hay dung:

o class_weight:16i trén 16p hi€m bi tinh ning hon khi hoc, khong thém b6t mau nao.
class_weight="'balanced' dit trong s6é n/(K - n.) cho 16p ¢, v6i n la tong s6 mau, K

1a 86 16p, n. 1a s6 mau ctia 16p c. Vi du 900 va 100 mau cho trong s 0.56 va 5.

» Resampling: nhan ban mau 16p hi€m hodc b6t mau 16p ddong. Chi lam trén train ctia

moi fold; validation git nguyén ti 1€ that.

Ca hai déu khong bao dam F1 tang, nén van phai do trén validation va chon lai ngudng.
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HOI NHANH
Bai phat hién gian lan c6 9800 giao dich hgp 1€ va 200 giao dich gian lan. M6 hinh
dé mac dinh thi doan gan nhu tat ca 1a hop 1é. Trong bon cach sira sau, cach nao

vira dé€ lam vira hiéu qua nhat?
DUung class_weight dé 16i trén I8p gian 1an bi tinh nang hon, gitt nguyén dir liéu
Nhan ban 200 mau gian 1an 1&n thanh 9800 mau
Tao thém 9600 mau gian 1an gid bang cach pha trén cac mau that

B& bét 9600 giao dich hgp 18, chi hoc trén 400 mau

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 275

Khi di thi
Xem dé cham metric nao: chdim ROC-AUC hay log loss thi ndp xac suat, dirng nop
nhan 0/1.
In confusion matrix va ti 1€ 16p, khong chi mot con s6 tong.

Chon threshold trén validation, roi gitt nguyén threshold ay khi du doan test.

Tom tat
Precision: trong cac cadnh bao, bao nhiéu dung. Recall: trong cac ca that, phat hién
duoc bao nhiéu.
F1 gop precision va recall, khong dung TN.

Chon threshold trén validation; test dung ding ngudng da chon.
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ROC-AUC chim thtt tu x€p hang, log loss chdm xac suat, macro-F1 cho cac 16p nang

ngang nhau.

Kiém tra cuoi bai

CAU1

C6 10 000 giao dich, trong d6 200 gian 1an. Sau khi dung class_weight, mo hinh
cho TP =180, FP = 294, FN = 20, TN = 9506. M6i vu gian 14n bi bo sot gay thiét hai
khoéng 500 don vi. M&i cdnh bao nham chi tén 1 don vi cho mét 1an kiém tra bang

tay. M0 hinh nay cé dung dugc khong?
Rat tét, vi accuracy 1a 96.9%, khéng can xem gi thém
Khéng tét, vi precision chi 38%, bdo nham quéa nhiéu
Chua két luan dudc khi chua tinh ROC-AUC

Dung dudc, vi recall 90% va bao nhadm ré hon bo sot rat nhiéu

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 276
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CAu 2

Khi nao ta thuong nén dung F1 thay cho accuracy?
Khi dit liéu rat I8n, tSi hang triéu mau
Khi s6 mau cua cac I8p gan bang nhau
Khi mé hinh 1a mé hinh tuyén tinh
Khi mét I8p hiém han han 18p kia

Khi cé rat nhiéu feature

PE THI  USA-NA-AIO 2026 - Vong 1- Part 1.4

CAuU 3
CO6 TP =8, FP =4, FN = 2. F1 ctia 16p duong bang bao nhiéu?

11/15
8/11
2/3

4/5
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CAU 4
Mot hé thong c6 98% giao dich hop 1€ va 2% gian 1an. M6 hinh doan tat ca la hgp 1€,

nén accuracy la 98%. Bo sét gian 1an thi ton kém hon bao nham. Ta két luin dugc

gi?

Accuracy cao van chua du: recall trén I8p gian 1an bang 0, phai tinh thiét hai cla
ting loai 16i

Accuracy that ra la 0%, vi mé hinh khéng tim dugc vu gian 1an nao
Recall trén I8p gian 1an cling 1a 98%, vi bai hai I8p thi recall ludn bang accuracy

Accuracy 98% la du dé két ludn mé hinh dung dudc

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 274

CAUS5
Quy tic ra nhan la: gan nhan 1 khi p > ¢, v6i ngudng ¢t = 0.7. MOt mau c6 xac suat
16p duong p = 0.7 nhan nhan gi?

Nhan O, vi chigan 1khip >t

Nhan1,vip >t

Nhan 0.7, vi quy t&c tra lai chinh score

Nhan 1, vi moi xac suat tir 0.5 tré 1&n déu dudc gan 1
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https://aisingapore.org/wp-content/uploads/2026/04/NOAI-2026-Preliminary-Round-Assessment-300-MCQs-Google-Forms.pdf#page=100

CAu 6
Trén cung tap validation, ta thir ba ngudng. Ngudng 0.3 cho FP = 30, FN = 2.
Ngudng 0.5 cho FP =12, FN = 6. Ngudng 0.7 cho FP =4, FN = 12. M6i FP ton 1 don vi,

moi FN tén 5 don vi, ngoai ra khong c6 chi phi nao khac. Ta chon ngudng nao?
0.5, vi tébng s6 16i it nhat
0.7, vi FP it nhat
Chua chon dudc khi chua biét accuracy

0.3, vi tdng chi phi la 40, thap nhat

CAu 7

Xét 20 cap gom mot mau duong va mot mau am. C6 12 cdp mau duong c6 score cao
hon, 4 cap bang nhau, 4 cap thap hon. Cap bang nhau dugc tinh ntra diém. ROC-
AUC bang bao nhiéu?

0.80
0.75
0.70

0.60
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CAU 8
DPa co6 p = model.predict_proba(X)[:, 11, nhdn duong la 1. Tinh ROC-AUC bang

dong nao?
roc_auc_score(y, p >= 0.5)
roc_auc_score(y, p)
roc_auc_score(p >= 0.5, y)

roc_auc_score(y, p.mean() * np.ones_like(p))

CAU 9
Mot mau c6 nhan thit la 1. M6 hinh A cho xac suat 16p 11a 0.40, m6 hinh B cho 0.01.
O ngudng 0.5, ca hai déu xép mau nay vao 16p 0. Theo log loss, mé hinh nao bi phat

nang hon & mau nay?
B, vi —log(0.01) I16n hon —log(0.40)
A, Vi 0.40 gan ngudng hon
Bang nhau, vi cing doan ra nhan 0

B, vi log loss chi dém sé 1an doan I6p 0
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CcAu 10

Ba 16p c6 F11a 0.90, 0.30 va 0.60. S6 mau that ctia ching 1an lugt 1a 80, 10 va 10.
Macro-F1 bang bao nhiéu?

A 0.81
B 0.90
¢ 0.60
D 0.30
Poc thém

« scikit-learn — Classification metrics. Tra averaging, ROC-AUC, AP va log loss theo ding dang

dau vao.

o scikit-learn — Tuning the decision threshold. Poc vi sao chon threshold la mot quyét dinh can
di liéu validation riéng.

« James va cOng su — An Introduction to Statistical Learning, chuong 4. Boc ¥ nghia score phan

loai va cac loai 16i.
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https://scikit-learn.org/stable/modules/model_evaluation.html#classification-metrics
https://scikit-learn.org/stable/modules/classification_threshold.html
https://www.statlearning.com/

