Chién lugc thi

¥ PDF bai

Trong phong thi, thdi gian la gisi han chinh. Con 35 phit, da c6 model anh kha
tot nhung bai van ban chua c6 bai ndp nao: nén thi thém cho bai d&nh hay lam
bai van ban? Bai nay hoc cach chia thdi gian gitra cac bai, khi nao nén dung cai

ti€én mot bai, va cach luon c6 mot bai nop hgp 1€ truée khi thir cai mai.

Vi du trong bai la mét budi luyén 180 phit gom viéc A vé van ban, B vé anh va C vé tim

ki€m c6 phan hoi. Vi ky thi thit, cac con s6 1ay theo thé 1€ ctia ky thi do.

MUC TIEU

« Ghilai yéu cau ctia méi bai: dau vao, metric, tai nguyén, thoi gian chay, file nop.
« Quy diém cac bai vé cuing thang dé so sanh.

« Lap ké hoach thoi gian cho ca budi thi.

« boc diém public ding mic tin cdy; ludn gitt mot bai ndp hop 1é.

Doc mot bai dé biét can hoan thanh diéu gi

Trong 1ap trinh thi ddu, doc dé thudng két thiic bang mot thuét toan va do phtc tap. Véi
Al ta con phéi xac dinh quy trinh chdm. Bai c¢6 thé yéu cau mét file du doan, mot model
da luu hoac mot notebook chay tir dau. Néu chi ndp du doan, thai gian tao file ndm &
phia ta. Néu bd cham chay notebook, khéi dong, doc dir liéu va model, huan luyén va suy
luan c6 thé cung nam trong giéi han thoi gian chay (runtime). Hai dang d6 dan t6i hai ké

hoach rat khac.

Ghi mét bang ngin trude khi viét model. M6i 6 can tra 16i mot cau c6 thé kiém: nhan
xudt hién § file nao; mau méi co6 cung ngudi, cung camera hoic cung thaoi diém véi train
khong; metric can nhan hay xac sudt; tén file va thir tu ID phai la gi. “GPU c6 sén” chua

dti: can biét bo nhd, s6 tién trinh, model dugc cap va viéc tai thém cé duge phép khong.
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Bon vi mot
mau

Metric

Dang ndp

Runtime

cham

Tai nguyén

Vi du trong buédi
luyén

Mot doan van;
nhiéu doan thudc
cung tai liéu

Log loss, cang

thap cang tét

CSsv
id, probability

Gia dinh chi chay
inference

CPU va du liéu co
san trén may
trong vi du

Quyét dinh di theo

Chia theo tai liéu néu can téng quat sang tai liéu mdi

Luu xac suat, khéng chi luu nhan

Kiém range, ID va thi tu dong

Po doc model va inference, khéng cdng nham thdi gian luyén

Chon baseline khéng can tai model

Quy dinh that luon gin véi timg ky thi. IOAI 2026, Individual Contest: quy dinh chung

néu hai ngay, ba bai moéi ngay, sau gic moi ngay. Phu luc ky thuat dua gisi han danh gia

chung, nhung dé ting bai c6 thé chi dinh giGi han khac; repo cong bo sau ky thi ghi

runtime tung bai khac nhau. Vi vy ta doc dé cu thé truéce khi 1ap ké hoach. Rules &
Technical Appendix 2026, Individual Contest 2026.

Ky thi khac c6 yéu cau khac. O USA-NA-AIO 2026, Vong 2, mébi bai mé yéu cau nop ba

tép: file du doan CSV, notebook chira toan b code va bao cao mo td model da ndp cung

cac huéng da thir nhung khong dung; c6 bai ghi ré notebook khong chay duge trén GPU

L4 thi phan d6 0 diém. Dé Vong 1 con ghi chat lugng 1ap ludn 1a mot tiéu chi chdm. Khi

do6 nhat ky thi nghiém 1a nguyén liéu ciia bai lam, khong chi 1a ghi cht riéng. Dé Vong 2,

Ngay 1, dé Vong 1.
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HOI NHANH
Dé chidm bang cach chay lai notebook tir dau trén may cham, giéi han 5 phuat. Doi

chi bAm gi¢ dong model.predict(X_test), dugc 40 giay. Phép do nay con thiéu gi?

Thiéu th&i gian doc dif liéu, nap asset va train trudc predict

Chi thiéu budc ghi CSV, thusdng khéng dang ké

Khong thiéu gi, vi predict 14 budc duy nhéat tao ra dap an

Chi can nhan 40 gidy véi s6 seed du dinh ensemble

gidi han 5 phit
[}

train 6 phut

doc, nap asset predict 40 s
phan doi da do

May cham chay lai ca notebook: doc dit liéu, nap model va train da vugt 5
phut truéce khi téi buée du doan.

HOI NHANH
Metric 12 log loss trén 100 mau, va scorer cit xac suat vao [1071°,1 — 107'%]. Doi

ndp nhan cting 0/1 thay cho xac suit, va ding 90 mau. Log loss xap xi bao nhiéu?
0.10, duing bang ti 1& doan sai
0.105, bang — In 0.9 vi model ding 90%
Khéng tinh dudc, vi scorer bao 16i véi xac suat 0

3.45, t& hon ca ndép hang 0.5 cho moi mau, vén dudc 0.693
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log loss, 100 mau, ding 90

4
3.450

1 0.693
0.325

nhan cuing 0/1 héng 0.5 0.9 cho I6p doan

Nop nhan ciing 0/1 cho log loss 3.45; ndp xac suat 0.9 chi tén 0.325.

Co baseline trudc khi c6 tham vong

Baseline dau tién tra 16i hai cau: ta c6 hiéu metric khéng, va dudng tir di liéu téi bai ndp
c6 chay dugc khong? Véi van ban, TF-IDF cung logistic regression thuong la méc dé
dung; v6i embedding co san, linear probe hodc kNN la méc dé kiém shape va nhan.
Baseline ctia ta dung dé kiém quy trinh; baseline do ban t chiic cung cip con cé thé

tham gia cach tinh diém. Pung nhip hai ¥ d6 lam mot.

Quy tic chudn hoa ¢ muc 2.5 ctia IOAI 2026 Individual Contest dung diém baseline lam
moc thap. Ta minh hoa cong thirc bang dit liéu tu dat, véi metric cang cao cang tét:
s—b

N(s) = 100——.

s la metric ctia bai ndp, b la metric baseline, u 1a moc cao trong cong thirc ctia ky thi. Ca
ba phai cung don vi. Néu accuracy dugc luu trong khoang 0 dén 1 thi khong dua 85 vao
ché can 0.85. Cong thic khong khién viéc do baseline tré nén vo ich: chay baseline gitip

tim 161, con dat ding baseline cho gia tri N(b) = 0 trong cong thic.

V6i metric cang thip cang tét nhu RMSE hay log loss, chi can hiéu u la gia tri tot nhdt thi
cong thitc van dang chiéu, vi (s — b)/(u — b) = (b — s)/(b — u). Phan cat diém am,

subtask hay trong s6 gilta cac phan thi phai doc trong statement.

Code du6i tinh lai hai truong hgp va kiém rang dat ding baseline cho 0:
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Python

import numpy as np

def normalized_score(raw, baseline, upper):
assert upper > baseline

return 100 * (raw - baseline) / (upper - baseline)

for name, baseline, upper, raw in [
("A", 0.58, 0.90, 0.70),
("B", 0.60, 0.90, 0.75),

print(name, f"{normalized_score(raw, baseline, upper):.2f}")

print("baseline", normalized_score(0.58, 0.58, 0.90))

KET QUA

A 37.50
B 50.00

baseline 0.0

O A, mitc tang 0.12 dugc chia cho khoang 0.32, cho 37.5 diém minh hoa. & B, 0.15/0.30
cho 50. Hai accuracy tho khong so truc ti€p dugc néu baseline va khoang chuan hoa
khac.

0.70 > 37.5
A .
0.58 > 0 0.90 > 100
0.75 > 50.0
B o
0.60 > 0 0.90 > 100

N(s) =100 (s - b) / (u - b): cing mUc accuracy, khoang chuan héa khac nhau
Cung thang diém chuin hoa: accuracy 0.70 ¢ bai A duge 37.5 diém, 0.75 & bai

B duoc 50.

Moéc cao khong phai lic nao ciing biét truéc. USA-NA-AIO 2026 Vong 2 dung cung dang
ti 1é nhung 14y u 1a diém t6t nhat trong moi bai nép; co bai con 1y méc tét hon gitra bai

thi sinh t6t nhat va mot model chuyén gia ma ban giam khdo git kin; bai té hon baseline
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dugc 0 diém. Bé Vong 2, Ngay 1. Khi d6 cing mot file nhin diém khac nhau tuy bai tt
nhat ctia ngudi khac.

Luc 1ap k€ hoach ta chi c6 khodng u6c lugng ctia u; phan kiém soat duge la s — b.

HOI NHANH

Vé6i b = 0.50 va u = 0.90, cai thién metric tir 0.66 1én 0.70 lam N tang bao nhiéu?

A 4 diém

B 10 diém

¢ 40 diém
D 0.0 diém

Chia thai gian theo budc c6 thé ki€m chiing

Néu danh hét gid cho training, ta danh cugc rang moi buéce con lai déu chay ngay. Mot
ké hoach c6 ich phai gitr thoi gian d€ phat hién cuge do sai. Trong budi 180 phut, ta danh
30 phtt dau doc dé va dung duong nodp toi thiéu cho ca ba viéc, danh 20 phat cudi chay
lai va kiém file. Con 130 phat cho céi thién. Phan cudi 16n hay nho tuy thdi gian mét lan
chay lai tir dau: notebook can 15 phuat dé chay lai thi 20 phat da sat.

Mbi thi nghiém can mot diém dung. Vi du “thir chudn hoa dic trung réi do trén split
dang gi” ro6 hon “tinh chinh ti€p model”.

Trudce lac chay, viét gia thuyét: 16i tap trung 6 dogn ngan vi vector qua thua; thay n-gram
c6 thé giup. Ghi split, metric, thdi gian va thay déi duy nhat. Sau ltc chay, két qua am van
httu ich: n6 loai mdt huéng thir, mién la ta khong 4m tham ddi split dé gitr két luan mong

muon.

Dé nhin ro6 viéc phan bo, ta dit ba chudi thi nghiém. Méi 6 la u6c lugng ctia doi luc 1ap ké

hoach: téng sd phtt va diém chudn hoa tang thém so véi baseline. Mic 2 ctia mdi viéc
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can mtc 1 truéc; chi phi da cong don. O C, mirc 1 chi 12 dung bd méd phéng phan hdi trén

may, gan nhu chua tang diém; mirc 2 méi dung bé mé phong dy dé tim ki€m.

Viéc

Ba lya chon méi viéc cho 3% = 27 ké hoach: day 1a knapsack nhom, méi viéc chon ding
mot muc. V6i ba viéc, duyét hét la da nhanh. Ta so n6 v6i cach chon tham lam quen

thudc: 1ap lai viéc 1ay buée ké ti€p c6 diém mobi phiit cao nhat ma con vira ngan sach.

Miic O Mdc 1: phat, diém ting du kién

Gill baseline 30,10

Gilt baseline 40,14

Giltt baseline 25,2

Python

from itertools import product

options = {

def

def

def

"A": [(0, ), (30, 10), (60, 14)],
"B": [(0, 8), (40, 14), (80, 17)],
"c': [(e, 8), (25, 2), (60, 16)1,

plan_total(levels):

chosen = [options[name][levell]

for name, level in zip(options, levels)]

minutes = sum(cost for cost, gain in chosen)

return minutes, sum(gain for cost, gain in chosen)

best_plan(budget):
plans = []
for levels in product(range(3), repeat=3):
minutes, gain = plan_total(levels)
if minutes <= budget:
plans.append((gain, -minutes, levels))
gain, negative_minutes, levels = max(plans)

return levels, -negative_minutes, gain

greedy_plan(budget):
levels = [0, 8, 0]

while True:
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steps = [1]
for i, name in enumerate(options):
if levels[i] == 2:
continue
(cO, g0), (c1, g1) = options[name][levels[i]:levels[i] + 2]
if plan_total(levels)[0] + c1 - cB® <= budget:
steps.append(((gl - g0) / (c1 - ¢0), i))
if not steps:
return tuple(levels), *plan_total(levels)
levels[max(steps)[1]] += 1

print("duyét hét", best_plan(130))
print("tham lam ", greedy_plan(130))

KET QUA

duyét hét ((1, 1, 2), 130, 40)
tham lam ((2, 1, 1), 125, 30)

Mai bd ba la mirc ctia A, B, C, roi téng phit va téng diém. Duyét hét chon mirc 1 cho A,
mtc 1 cho B va mirc 2 cho C: 30 + 40 + 60 = 130 phut, 10 4+ 14 + 16 = 40 diém du kién.

Tham lam 14y B roi A (0.35 va 0.33 diém mdi phut), roi thay buée ké ctia C chi cho

2/25 = 0.08 diém mdbi phut, thua buéc thi hai ctia A (4/30 ~ 0.13), nén don gid vao A.
Khi quay lai C thi chi con dt gio cho muc 1, va ké hoach dung & 125 phut, 30 diém. Bu6e
thir hai ctia C dang 14/35 = 0.4 diém m6i pht, cao nhit bang, nhung mudn c6 n6 phai
tra budc dau kém hap dan.

Xép theo diém mobi phit chi téi vu khi cac viéc doc 1ap va chia nhé duge; & day moi viéc
1a chudi buéc phu thudce nhau va khong chia nhé duge. Vi nhiéu viéc hon, thay duyét
hét biang quy hoach déng theo s6 phat.
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diém du kién

40 .
duyét hét: 40

20

0 50 100 130 150 200
phut

biém tdi da theo ngan sach: 6 130 phat, duyét hét dat 40 diém, tham lam
dung 6 30.

HOI NHANH
Néu phan kiém cudi can 50 phtt thay vi 20, ngan sach cai thién chi con 100 phut.

V6i cing bang ay, k€ hoach nao cho diém du ki€n cao nhat?
A A muc 1va B muc 1, mat 70 phut, dugc 24 diém
8 Amuc 2 va B muc 1, mat 100 phut, dugc 28 diém
¢ Bmuc1va C muc 2, mat 100 phut, dugc 30 diém

D Amic1va C muc 2, mat 90 phut, dugc 26 diém

ich lgi du kién can di cung rii ro

Phong thi khong biét truéc bang trén. Mot huéng méi ¢6 thé tang di€ém, c6 thé khong
tao dugc bai nop. Ta dung mdt mo hinh quyét dinh don gian:
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p la xac suat chit quan thi nghiém thanh cong, AN la mic tang néu thanh cong, ¢ 1a s6
phat. V c6 don vi diém du ki€n mdi phut. Vi du sita schema ¢6 thé tao it diém model
nhung xac suat cao va cru mot bai nop; thir mot kién tric chua dung bao gis c6 mic
tang 16n nhung p nho. p va AN la u6c lugng chiit quan, nén V' dung dé so tha tu gitra cac
budc, khong can chinh xac dén chir sd th hai.

Python

experiments = [
("fix-schema", 0.9, 8, 10),
("new-model", 0.3, 20, 40),
("another-seed", 0.7, 2, 20),
]
ranked = sorted(experiments,
key=lambda item: item[1] * item[2] / item[3],
reverse=True)
for name, probability, gain, minutes in ranked:
value = probability * gain / minutes

print(name, f"{value:.2f} expected-points/min")

KET QUA

fix-schema 0.72 expected-points/min
new-model 0.15 expected-points/min

another-seed 0.07 expected-points/min

Stra schema diing dau v6i 0.72 diém du ki€én méi phit; model mdi la 0.15; seed thém la
0.07. Nhung sita schema 1a bu6c bt budc néu file dang sai, con cong thitc chi hé trg so
sanh cac budce tuy chon. Khdng 14y mot ti s6 dé bo qua yéu cau ctia dé, quyén st dung di

liéu hay nguy co mat bai ndp cudi.

slia schema 0.72 =10.9 x 8 / 10
model mai 0.15 = 0.3 x 20 / 40
thém seed 0.07 =10.7 x2 / 20

diém du kién méi phut V = p-AN / t

Xé&p ba viéc theo diém du ki€én mbi phut: stra schema 0.72, model méi 0.15,
thém seed 0.07.
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HOI NHANH
Mot thi nghiém dugce u6ce lugng tang 12 diém véi xac sudt thanh céng 0.5, va can 30
phut. V bang bao nhiéu?

0.2 diém du kién méi phut
0.4 diém du kién mébi phut
6 diém du kién mbi phut

5 diém du kién méi phut

HOI NHANH
Con 30 phut. Thi nghiém X ¢6 p = 0.5, tang 40 diém, can 20 phat,nén V = 1.0. Y
va Z doc 1ap, méi viéc co p = 0.8, tang 15 diém, can 15 phat, nén V = 0.8. Chon theo

V tur cao xudng duge bao nhiéu diém du kién, va ¢6 cach nao t6t hon khong?
Pugc 20 diém, va khdng c6 cach tét han vi X cé V cao nhéat
Pugc 20 diém, nhung lam Y va Z thi dudc 24 diém
Pugc 28 diém, vi 10 phut con lai lam duge 2/3 cua Y

Pugc 24 diém, vi X va Y vlia du 30 phut

theo V: X X 0.5 x 40 = 20

Y réi Z Y yA 2 x 0.8 x 15 = 24

Chon X vi hiéu qua nhat lai thua 10 phat vo ich; lam Y réi Z duge nhiéu diém
hon.
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Lugt ndp 1a mot phép do, khong phai vong tim nhan

Mot lugt ndp tot tra 16i cau hoi cu thé. Néu validation local tang nhung diém phan hoi
giam, ta kiém su khac nhau gitra split, cach tinh metric, thir tu 16p va moi truong. Néu

thay nam yéu t6 cung ltc, phan hoi khong gitip biét yéu t6 nao c6 tac dung.

Viéc gtii nhiéu du doan dé suy nguge nhan kin lam mat muc dich danh gia va c6 thé vi
pham quy dinh; diéu ta can luyén la m6 hinh téng quat, khéng phai doc trém dap an tir

Scorer.

Ghi nhat ky nhu mét thi nghiém. Dong “R03: d6i n-gram, giir split S1, log loss giam,
runtime tang it” c6 thé kiém lai; dong “ban méi tot nhat” thi khong. Nhat ky 4y clng la

nguyén liéu cho phan bao cao & nhiing ky thi chdm 1ap luén.

Diém public chi tinh trén mdt phan test, nén c¢6 nhiéu 1ay mau. D€ thdy nhiéu 16n dén
dau, gia st test kin c6 2000 dong. Model A dang 1600 dong (accuracy 0.80), model B
dang 1620 dong (0.81); hai model cung ding 1540 dong, cung sai 320 dong, chi khac nhau
& 140 dong. Ta rt ngau nhién phan public 200 hodc 1000 dong nhiéu lan, roi dém ti 1é
public khong thay B tot hon.

Python

rng = np.random.default_rng(0)
# 2000 dong cham kin; 1 = doadn ding, 0 = doan sai
correct_a = np.r_[np.ones(1540), np.ones(60), np.zeros(80), np.zeros(320)]
correct_b = np.r_[np.ones(1540), np.zeros(60), np.ones(80), np.zeros(320)]
print("hidden", correct_a.mean(), correct_b.mean())
for public_size in (200, 1000):
gaps = []
for _ in range(5000):
rows = rng.choice(2000, size=public_size, replace=False)
gaps.append(correct_b[rows].mean() - correct_al[rows].mean())
gaps = np.array(gaps)
print(public_size, f"A >= B: {np.mean(gaps <= 0):.2f}",
f'std {gaps.std():.3f}")

KET QUA

hidden 0.8 0.81
200 A >= B: 0.33 std 0.018
1600 A >= B: 0.05 std 0.006
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public 200 dong public 1000 dong

| | | IIIIII.- _____ |‘ |“|‘I .
0 0 0

0.04 0.08 -0.04 .04 0.08

A 2B: 0.33 - std 0.018 A 2 B: 0.05 - std 0.006

V6i 200 dong public, 33% s6 1an xép nham A ngang hoac hon B; v6i 1000 dong

con 5%.
*Gj05 0 0.!01 0.05 -0.05 (I) 0.‘01 0.‘05
3 1an rut public 200 dong: B = A 8 33% s6 lan 30 Ian rut public 200 dong: B = A 8 27% s6 lan
-llllll*llllllllll-_ --llIII'llllIIlll--_
-0.05 0 0.01 0.05 -0.05 0 0.01 0.05
300 Ian rut public 200 dong: B = A 8 33% s6 lan 5000 Ian rut public 200 dong: B < A 6 33% s6 lan

B that su hon A, nhung méi lan rat 200 dong public cho mot chénh léch khac;
phan cam la Itic public noi ngugc.

V6i public 200 dong, khodng mot phan ba s 1an public x€p A ngang hoac hon B, du trén
toan bd test B hon 0.01. Bd léch chuén ctia chénh 1éch public (0.018) 16n hon chinh
chénh 1éch that. Public 1000 dong chi xép sai khoang 5% s6 1an. Ly do ndm & 140 dong
khac nhau: public 200 dong chia trung binh 14 dong trong s6 do.

Vi vay hai badn chénh vai dong trén public chua chitng minh ban nao tét hon trén tap kin.
Ban cudi nén dugc chon bang bang chiig nhat quan trén validation hgp 1€; chon ban c6

public cao nhat trong nhiéu lugt ndp la chon ca phan may man (bai 1.7).
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HOI NHANH
Public c6 200 dong. Ban R0O7 dat 0.815, ban R0O5 dat 0.805, titc chénh nhau 2 dong.
Trén validation 5 fold, RO5 hon R07 & ca 5 fold, trung binh hon 0.004. Con mot lugt

nop. Nén lam gi?
A Chon RO7, vi public dudc cham trén d liéu kin cta dé
8 NOp lai RO7 mét |an nita dé diém public én dinh hon
¢ Chon RO5, vi chénh I&ch public ndm trong muic nhiéu cta 200 dong

D Lay trung binh RO5 va R07, ndp ludén ban méi chua kiém

Gitt duong nop ludn hoat dong

Quay lai tinh huéng mé bai: con 35 pht va bai van ban chua c6 file hgp 1é. Mot ban toi
thi€éu ngang baseline cho N = 0, nén gia tri ctia né khong nam & diém s6 lic 4y ma & chd
moi cdi thién ctia bai van ban déu phai di qua duong ndp nay; khong co file thi bai do
chéc chan 0 diém du model tét dén dau. Seed thém cho anh, theo bang xé€p hang V' &

muc vé ich lgi du kién, chi dang khoang 0.07 diém du ki€n mébi phtt.

Thit tu hop ly 1a dung va luu ban van ban hgp 1é truée, ding phan con lai dé dua no6 vugt

baseline, va chi chay seed khi moi viéc da c6 ban du phong.
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HOI NHANH

Con 35 phut. Phuong an 11a chay thém seed cho anh, mat 20 phut, véi p = 0.5, tang
2 diém. Phuong an 2 la danh 15 phit dung mét file van ban hgp 1€, ngang baseline
v6i N = 0, r6i 20 phtt lam TF-IDF v6i p = 0.6, dat N = 20. Diém du kién tang thém

ctia hai phuong an la bao nhiéu?
Seed dudc 1 diém, van ban dudc 0, vi ban dau chi ngang baseline
Seed dugc 1diém, van ban dugc 12 diém
Seed dugc 2 diém, van ban dugc 20 diém

Seed dugc 1 diém, van ban dudc 0.34 diém

Code du6i ghi bang du doan thanh van ban CSV roéi doc lai dang nhu b cham sé doc. ID
duge doc nhu chudi dé khong mat s6 0 & dau.

Python

import pandas as pd

from io import StringIO

expected_ids = ["G01", "007", "010"]
submission = pd.DataFrame({

"id": expected_ids,

"probability": [0.15, 0.80, 0.55],
B
csv_text = submission.to_csv(index=False, lineterminator="\n")
readback = pd.read_csv(StringIO(csv_text),

dtype={"id": str})

assert readback.columns.tolist() == ["id", "probability"]
assert readback["id"].tolist() == expected_ids
assert readback["id"].is_unique
assert np.isfinite(readback["probability"]).all()
assert readback["probability"].between(0, 1).all()
print(csv_text.rstrip())
print("readback", readback.shape, "OK")
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KET QUA

id,probability
001,0.15

007,0.8

010,0.55

readback (3, 2) 0K

Dong 001 con nguyén va bang c6 ba hang, hai c6t. Shape diing chua dit: xac suat phai
hitu han va ndm trong mién hgp 1€. Bai nhiéu 16p con can kiém thir tu cot 16p va téng
tung hang. Poc lai tir van ban CSV bit dugc nhiing 16i ma kiém bién trong RAM bo qua,
nhu mat s6 0 dau hay thua ot index; khi thi, ghi ra dtng tép sé ndp rdi doc lai chinh tép
do.

HOI NHANH
CSV c6 dng s6 hang va ding tén c6t, nhung thi tu ID khac véi file mau. ba két
luan dugc bai nop diung chua?

A Bung rdi, vi du s6 hang va du tén cot la dd yéu cau
8 Bung, néu metric trén validation local d& du cao
¢ Pung, vi bd cham ludn tu sép lai moi dong theo ID

D Chua, can biét bd chdm ghép theo ID hay theo vi tri

Khi di thi

 Ghi yéu cau ctia tung bai truée khi viét model: metric, tép ndp, gidi han thdi gian, tai
nguyén dugc dung.

o Co6 bai nop hop 1€ cho moi bai truéc khi t6i uu bai nao.

Do thoi gian chay & hai kich thu6c dé tach phan ¢d dinh khoéi phan theo sé mau, roi
chtra khoang dém.
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Tom tit
Doc ky yéu cau cta tiing bai: metric, tép ndp, runtime, tai nguyén duge dung.
C6 mdt duong ndp chay duge cho moi bai truéc khi cai thién.
Cong thirc chudn héa cho biét mét mirc tang metric dang bao nhiéu diém; thai gian,

xac suat thanh cong va su phu thudc gitra cac buée quyét dinh lam gi truée. Véi vai

viéc, duyét hét cac ké hoach dé tranh bay tham lam.
Diém public c6 nhiéu; chon ban cudi bang validation hgp 1é.

Gitr thoi gian cudi dé€ chay lai tir dau va kiém file nop.

Kiém tra cuoi bai

CAU1
Phan quy dinh chung ctia mét ky thi néu gi6i han chay 20 phat cho moi bai, trir khi
statement quy dinh khac. Statement cta bai B ghi 5 phtit. Notebook ctia doi chay 12

phut trén mdt may giong may cham. Két luin thé nao?
Bat, vi 12 phut con dudi gidi han chung 20 phut
Pat, vi statement chi la ggi y, quy dinh chung mdi la luat
Khdéng dat, vi gidi han cua bai B la 5 phut theo statement

Chua biét, phai xem runtime cua bai nay ndm trudc
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CAU 2
Do inference trén dang may cham: 500 mau mat 40 giay, 2000 mau mait 70 giay.
Test c6 10 000 méau, giti han 300 gidy. Gia st thoi gian gdm mdt phan c¢d dinh cong

mot phan ti 1€ v6i s6 mau. Du bao nao hgp 1y?
Khoang 230 giay, dat, con khoang 70 giay dém
Khoang 350 gidy, vugt, theo ti 1&é 70 gidy méi 2000 mau
Khoang 800 giay, vugt, theo ti 1&é 40 gidy méi 500 mau

Khoang 55 giay, dat, theo trung binh cla hai lan do

CAu 3

Bai hdi quy chdm 16i trung binh, cang thap cang t6t. Piém phan thi la 100 -
Xbase - X

Xbase - Xbest

model ma ban giam khao giit kin. Ldi 16n hon baseline thi dugc 0 diém. Biét

Xpase = 0.50, Xexpere = 0.20, bai tot nhat ctia thi sinh ¢6 16i 0.26, con doi dat X =

0.32. Poi dugc bao nhiéu diém?

, VOi Xpest = IIliIl(Xexpert, Xini sinh), trong do Xexpert la 16i ctia mét

75
60

40

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 1- Problem 2
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CAU 4
Co 30 phut. Cai tién A can 10 phat, thém 1 diém. Chi sau A méi lam dugc B, can 20
phtt, thém 8 diém. C doc 1ap, can 20 phut, thém 5 diém. Cac mic tang déu chic

chan, khéng c6 chi phi nao khac. K& hoach nao tang diém nhiéu nhat?
Chi lam C, dudc 5 diém
Lam C réi A, dudc 6 diém
Chi lam B, dudc 8 diém

Lam A réi B, dudc 9 diém

cAu s

Bai dang c6 mot ban ndp da kiém, dat 30 diém. Mot thi nghiém 25 phat stra truc
ti€p notebook dy. Vi xac suit 0.6 n6 tang 10 di€ém, 0.2 khong déi, va 0.2 lam
notebook hong ma khong kip stra truée gic dong, mat ca 30 diém. Diém du kién
tang thém khi stra truc ti€p, va khi lam trén ban sao, git ban cti dé ndp néu hdng,

lan luot 1a bao nhiéu?
Ova +6
+6 va +6
+4 va +6

Ovao
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CAu 6

Bai du doan gia nha c6 5000 can, 20 dic trung dang bang nhu dién tich, s6 phong
ngd, vi tri, tudi nha, va can giai thich dugc dic trung nao anh huéng nhiéu. Pa co6
baseline du doan gia trung binh dé kiém duong nop. Nén thir model chinh nao dau

tién?
MLP 5 I8p an, vi mang sau ludn han model c6 dién
Linear regression, vi model don gian nhat ludn tét nhat
Gradient boosted trees nhu LightGBM hoac XGBoost

kNN, vi nha gan nhau thudng c6 gia gan nhau

PE THI NOAI 2026 Singapore - Vong s@ loai - Cau 267

CAu 7
Nghi ng¢ dic trung unigram lam mat pht dinh trong cau ngén, khién “khong tét” bi

doc gan nhu “t6t”. Thi nghiém nao kiém gia thuyét nay ro nhat?
P6i model, tokenizer va fold cung luc, roi doc log loss téng
Chon vai cau ma bigram doan dung dé minh hoa la né tét hon
Tang kich thudc model, réi quy phan tang diém cho phu dinh

Gilt nguyén fold va classifier, thém bigram, réi doc riéng nhém cau pha dinh
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CAuU 8

Bai phan loai chudi cam bién cham macro-F1. Luit ghi rang néu phat hién thi sinh
gan nhan test bing tay thi phan d6 dugc 0 diém. Model con phan van & 40 chudi
test, vGi xac sudt tir 0.45 dén 0.55. Mot ban vé 40 chudi ay ra va thay cé thé tu doan

nhan. Nén lam gi?
Sua tay 40 nhéan, vi d6 chi la mét phan nhé cla ca test
Khong stia tay, ma rat quy luat ti validation réi viét thanh code
Sua tay, nhung ghi rdé viéc do trong bao cao cho minh bach

Noép hai ban co va khéng sua tay, gitt ban co public cao hon

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 1- Part 1.4

CAuU 9
Cung fold, d6i A thanh B lam accuracy tang 0.002 véi seed 0. Ba seed khac, chon
truée khi chay, cho chénh léch —0.003, 0.000 va 0.001. Ta két luan dugc gi?

B t6t hon, vi seed 0 1a 1an chay dau tién dudc ghi lai

B t6t hon, néu chi bao seed 0 va bo cac seed nhiéu

Chua c6 cai thién nhat quan, vi chénh léch chi ¢8 dao déng gilta cac seed

Hai ban nhu nhau, vi trung binh bén chénh léch bang 0
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CAU 10

Dé chidm theo ba tiéu chi: notebook chay tron tir dau dén cudi, diém trén test kin,
va chat lugng 14p luin trong 6 van ban téng két & cudi notebook, gom cach tiép
can, Iy do thiét k&, va nhiing huéng da thir nhung khong ndp. Con 20 phit.
Notebook da chay tron, nhung 6 tong két con trong. Nén dung 20 phut thé nao?

A Viét 6 téng két dua trén nhat ky, réi chay lai toan bd notebook
8 ThU thém mot bd tham s6, vi diém test I3 tiéu chi chinh
c  Xoa cac cell thit nghiém cl cho notebook gon hon

D B6 6 tdng két, vi dé ghi la khdng chdm phong cach code

PHONG THEO ) USA-NA-AIO 2026 - Vong 1- Problem 9

Poc thém

IOAI 2026 — Rules & Technical Appendix, muc 2.1, 2.5-2.6 va Appendix. Doc d€ phan biét lich
thi, cach tinh di€ém, phan hoi va giéi han chung ctia nam 2026.

IOAI 2026 — Individual Contest. Chon mot statement dé doi chiéu runtime va dang ndp; do la
hgp dong riéng ciia tiing bai.

USA-NA-AIO 2026 — dé Vong 2, Ngay 1, cac muc Submission va Final Competition Score ctia
tung bai. Poc dé thdy mét hgp dong day da: tép phai ndp, GPU bat budc, diém tinh theo
baseline va bai tot nhat.

James va cOng su — An Introduction to Statistical Learning with Applications in Python,
chuong 5. Poc vé resampling dé hiéu vi sao mot validation nhoé khong thé quyét dinh moi thi
nghiém.

scikit-learn 1.7 — Cross-validation. Poc cach gitr danh gia doc lap véi chon tham so.
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