Thi thu

Trac nghiém 1 ¥ PDF bai

Mot bai lam c6 model tét van cé thé khong duge chdm: notebook dung bién
tao tur 6 da xda, file can thiét ndm ngoai thu muc nop, file CSV thua cot index.
Thi thir gitip phat hién nhiing 16i nay truée ky thi that. Bai nay huéng dan té
chiic mdt budi thi thit: chay lai tir moi truong trong téi file ndp hgp 1€, ghi nhat
ky thai gian, va chita bai dé chon viéc can luyén ti€p. Dé, chuong trinh chdm va

tai nguyén do ngudi té chirc 16p chon tir cac bai da hoc.

MUC TIEU

« Dat diéu kién cho budi thi thir: thdi gian, tai nguyén, tai liéu, cach nop.
« Chay lai bai tir dau; nap model trong chuong trinh méi.

« Kiém file nop: ID, cdt, mién gia tri.

« Chira bai dé chon viéc can luyén ti€p.

M6 phong dung diéu kién nao?

“Thi thir ding diéu kién that” chi c6 nghia khi da biét dang ky thi nao. IOAI 2025
Individual Contest mo ta ngay 1 ti€p noi at-home tasks va ngay 2 c6 bai mai. IOAI 2026
Individual Contest mo ta ngay 11lién hé vé cht dé hodc phuong phap véi at-home, ngay 2
la van dé chua gap. Cach mé ta ctia mot nam khong tu thanh quy dinh chung cho nam
sau. Rules 2025, Rules 2026.

Diéu kién con ndm 6 tung bai. Mot bai ctia USA-NA-AIO 2026 (Vong 2, Ngay 1) yéu cau
huan luyén va kiém trén GPU L4, va cho 0 diém néu notebook khong chay dung trén L4
(Part 1.4). Mot bai khac ctia cung vong (Ngay 2, Problem 4) cAm moi model pretrained, ké
cé khi khéng dung trong s6 pretrained, va cim gan nhan test bang mat (Problem 4). Hai
vi du cho thay GPU, model dugc dung va cach lam hgp 1é duge chét trong dé ctia ting

bai, khong nam & tén cudc thi.
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Phién 360 phit trong bai la mdt cau hinh luyén do nguai té chic 16p chon, da dai dé
luyén quyét dinh va moc dung theo mot lich. Mudn goi budi luyén 1a mé phdng VOAL,

cdu hinh phai gin véi thong bao VOAI clia ding nam va vong.

Tuong tu, GPU T4 c6 thé chi la may ciia 16p, khong phai GPU ctia ky thi nao. Dit liéu,
package, pretrained, Internet, cong cu hé trg va quyén mang ma ngudn vao thi can duge
xac nhan riéng; phan nao thi€éu model hay di liéu thi luyén bang CPU va ghi ro trong mo

Py

ta.

Mot md ta phién luyén can ngan nhung cu thé, vi du:

dung cac bai ci do 16p chon, thai gian 360 pht;

» ghilai may va phién ban thu vién;

 chi dung model va dir liéu da cép san trén may;

» dang ndp theo d¢; scorer ty dong khdong cho xem nhan kin;

» khong mé 16i giai trude khi hét gio.

C6 mo ta do, hoc sinh biét nang luc nao dang dugc do va ngudi chira biét diéu kién nao

da khac ky thi muc tiéu.

HOI NHANH
L6p ¢6 GPU T4 va chon phién 360 phut. Pa coi budi luyén 1a khép day da diéu kién

IOAI ctia mdt nam cu thé dugce chua?
A Budc réi, vi cling loai GPU va cling thsi lugng [ hai diéu kién chinh
8 Pudc réi, néu model dat accuracy bang baseline cla ky thi
¢ Chua, vi con tai nguyén dudc phép, dang bai ndp va cach cham

D Chua, vi GPU T4 [uén cham hon GPU cua moi ky thi
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Maéc thai gian d€ c6 mot bai lam hoan tat
Lich 360 phut ctia budi luyén chia thanh nam giai doan, méi giai doan két thic bang mot

diéu kién kiém dugc:

Giai doan Thgai gian Xong khi

Doc dé, kiém méi trudng 30 phut Pa ghi yéu cau cla dé
Dung baseline va validation 75 phut C6 ban nop téi thiéu

Cai thién 195 phat C6 bang chiing dé chon ban
Chay lai ban cuéi 45 phut Chay lai xong tUf dau

Kiém file ndp, két thic 15 phut Poc lai file dung schema

bay la phan bé dé luyén, khong phai giéi han ciia ting bai trong ky thi that.

Tinh tay: 30 4+ 75 + 195 + 45 + 15 = 360, nén moc dong thi nghiém la phat 360 — 45 —
15 = 300. Néu mot lan chay tir dau can 70 phat, phan 45 phat khong di: mée dong phai
dai xuong phiit 360 — 70 — 15 = 275, hodc ban cudi phai nhe hon. Vi vay thdi gian chay
lai can do s6m, khong dgi téi ltc bat dau chay lai méi biét. Mot 1an inference nhanh trén

10 mau khéng ching minh thoi gian end-to-end trén di liéu day da.

HOI NHANH
Phién dai 360 phut. Chay lai ban cu6i tir dau mat 70 phat, va phan kiém file cudi
can 15 phuat. Thi nghiém phéi dong mudn nhit & phit nao?

A Phuat 300
B Phut 275
¢ Phut 315
D Phut 290
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Nhit ky can ghi quyét dinh chir khong chi gi¢. “Phut 110: thay group overlap, diing
tuning dé stra split” 1a thong tin cé thé chira. “Phtt 110: dang lam bai” thi khong. Ghi gia
thuyét trude thi nghiém, artifact da tao sau thi nghiém va Iy do gitr hay bd ban. biéu do
gitp sau budi thi ta phan biét huéng ding nhung bi thi€u gis véi huéng khong cé can cr.

HOI NHANH

Dong nhat ky nao gitip ich cho viéc chita budi thi sau nay?
A Phat 205: thit thém vai thay déi nho, nhin chung kha han, gilt ban mdi
8 Phuat 205: ban mdi tét nhat, luu thanh final_v2 réi nghi ngén
¢ Phut 205: dang chay lai notebook, chd két qua réi quyét dinh

D Phuat 205: thém bigram, split S1, log loss tit 0.412 xuéng 0.405, gilt ban

Mot duong chay CPU c6 thé tai tao

Ta dung model rat nho cho ba dic trung sé. D liéu sinh bang seed cd dinh, c6 mot gia
tri thi€u dé pipeline phai x{ Iy. Muc dich khong phai dat mot metric thi, ma kiém duong
fit = luu - nap & tién trinh méi - predict - CSV. Cac khoi code chay noi ti€p nhu cac

cell cia mdt notebook.

fit luu nap predict Ccsv hash
> > o > > >
pipeline artifact tién trinh mai theo tén cot doc lai SHA-256

tién trinh méi khéng thay bién ndo trong RAM clia notebook

Fit, luu, nap 6 tién trinh méi, du doan, ghi CSV, doc lai, ghi hash file nop.

Python
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import numpy as np

import pandas as pd

from sklearn.model_selection import train_test_split
from sklearn.pipeline import make_pipeline

from sklearn.impute import SimpleImputer

from sklearn.preprocessing import StandardScaler
from sklearn.linear_model import LogisticRegression

from sklearn.metrics import accuracy_score

seed = 85
rng = np.random.default_rng(seed)
X = rng.normal(size=(150, 3))
y = (X[:, 0] + 0.6 = X[:, 11 + rng.normal(0, 0.3, 150) > 0).astype(int)
X[7, 2] = np.nan
X_train, X_val, y_train, y_val = train_test_split(
X, y, test_size=0.2, random_state=seed, stratify=y)
model = make_pipeline(
SimpleImputer(strategy="median"),
StandardScaler(),
LogisticRegression(C=1.0, max_iter=500, random_state=seed),
)
model.fit(X_train, y_train)
print("train/val", X_train.shape, X_val.shape)

print("val accuracy", f"{accuracy_score(y_val, model.predict(X_val)):.3f}")

KET QUA

train/val (120, 3) (30, 3)

val accuracy 0.933

Pipeline luu ca median dé dién thi€u, mean va std dé chuan hoa, va trong s6 logistic
regression. Néu chi luu trong s6 roi tinh lai median trén test, ta da d6i model. Validation
& day chi dé kiém dudng chay: 30 mau nén accuracy 0.933 la 28 mau dang, va méi mau

ddi két qua lam accuracy 1éch 0.033.
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HOI NHANH
Mot doi chi luu trong s6 ctia logistic regression. Median d€ dién thiéu, cing mean

va std dé chuan hoa, lai dugc tinh lai trén tap test lac inference. Chuyén gi xay ra?
A Cung moét mau cho dau vao khac nhau, nén du doan déi theo tap test
8 Khéng dbi gi, vi trong sé da chlra moi théng tin can thiét
¢ Chicham hon, vi méi lan du doan phai tinh thém théng ké

D Model bao I6i ngay, vi file khdng cé budc tién xur ly

X0 sau chuan héa

001 009 010
mean, std cla train ® ® ®
-0.76 +0.26 +1.00
001 009 010
mean, std cua 3 dong test ® ® ®
-1.28 +0.13 +1.16

Chuén hoa test bang thong ké ctia chinh test cho dau vao khac han.

Ta tao ba dong can du doan, v6i ID dang chudi. Tht tu dic trung dugce viét rd, vi bd
cham hoac CSV that c6 thé dua cot theo mot thir tu khac. Model fit trén ma tran ba cot

khong tu biét x0 la cot nao trong mot bang maoi.

Python

feature_columns = ["x0", "x1", "x2"]
test_frame = pd.DataFrame({
"id": ["001", "009", "810"],
"x0": [-0.7, 0.4, 1.2],
"x1": [0.1, -0.6, 0.3],
"x2": [0.0, np.nan, 0.2],
9]
test_features = test_frame[feature_columns].to_numpy()
assert np.array_equal(model.classes_, [0, 1])

probability = model.predict_proba(test_features)[:, 1]
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print("feature shape", test_features.shape)

print("class-1 probabilities", probability.round(é).tolist())

KET QUA

feature shape (3, 3)

class-1 probabilities [0.247731, 0.771529, 0.994059]

Shape (3,3) chi ba mau, ba dic trung. Vector xac suat (3,) dung cot 16p 1 da kiém. Mau

thir hai c6 NaN nhung van suy ludn dugc vi pipeline dung median da fit trén train; n6

khong can biét nhan ctia mau ay.

Thtt tu ¢t quan trong khong kém trong s6. V6i cuing ma tran validation, ta thir ca sau

thir tu cot:

Python

from itertools import permutations

for order in permutations(range(3)):
predicted = model.predict(X_val[:, list(order)])
print([feature_columns[i] for i in order],

f"{accuracy_score(y_val, predicted):.3f}")

KET QUA

['x0', 'x1', 'x2']
['x8', 'x2', 'x1']
['x1', 'x8', 'x2']
['x1', 'x2', 'x0']
['x2', 'x0', 'x1']
['x2', 'x1', 'x0']
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X0,

X0,

x1,

x1,

X2,

X2,

x1,

X2,

x0,

X2,

X0,

x1,

X2

x1

x2

x0

x1

x0

0.933
0.800
0.900
0.667
0.700
0.633

cuing model, cling ma tran (30, 3); chi déi thu tu cot

Da6i thir tu ¢t khong bao 16i nhung accuracy tut tir 0.93 xudng 0.63.

Hinh dang ma trdn luén la (30, 3), nén khong c6 16i nao duge bao. Chi thir ty x0, x1,

x2 ltc fit cho 0.933; th tu x2, x0, x1 tut xuéng 0.700 vi moi trong s6 bi ap 1én mot dac

trung khac, con x1, x8, x2 van dat 0.900 nén 16i kiéu nay dé lot qua khi chi nhin mot

con s0. Vi vdy ta chon c6t theo tén truéce khi chuyén sang mang va luu feature_columns

cung artifact.

HOI NHANH

B0 chdm dua vao DataFrame frame ¢ cOt theo thir tu x2, x0, x1, con thi tu lic fit

la feature_columns = ["x0", "x1", "x2"].Dong nao dua dic trung vao model

dtng thir tu?

A model.predict_proba(frame.to_numpy())

B model.predict_proba(frame.iloc[:, [0, 1, 2]1].to_numpy())

C model.predict_proba(frame[feature_columns].to_numpy())

D model.predict_proba(frame.to_numpy()[:, ::-11)
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Nap model 6 mot ti€n trinh méi

“Restart & Run All” bat 16i thir tu cell va trang thai notebook. Mot tié€n trinh méi con giup

kiém model dugc Iuu co6 thit su chira trang thai can thiét. Poan code dung pickle cho

artifact vira tu tao trong cung may va cung mdi trudng, truyen trong bd nhé dé khong

can ghi file roi. Khong nap pickle tir ngudn khong tin cy; format nay cé thé thuc thi ma.

Quy trinh thi that dung format ban t6 chirc yéu cau.

Python

import baseé4
import json
import pickle
import subprocess

import sys

model_bytes = pickle.dumps(model, protocol=5)

payload = {
"model": baseé4.bé4encode(model_bytes).decode("ascii"),
"X": np.nan_to_num(test_features, nan=0.0).tolist(),
"missing": np.isnan(test_features).tolist(),

b

child_program = """

import baseé4, json, pickle, sys

import numpy as np

payload = json.loads(sys.stdin.read())

loaded = pickle.loads(baseé4.bb64adecode(payload["model"]))

features = np.array(payload["X"], dtype=float)

features[np.array(payload["missing"], dtype=bool)] = np.nan

prediction = loaded.predict_proba(features)[:, 1]

print(json.dumps(prediction.tolist()))

child = subprocess.run(

[sys.executable, "-B", "-c¢", child_program],

input=json.dumps(payload), text=True, capture_output=True,

check=True, timeout=30,

)
fresh_probability = np.array(json.loads(child.stdout))
print("fresh-process shape", fresh_probability.shape)
print("same probabilities", np.allclose(

probability, fresh_probability, rtol=0, atol=1e-12))
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KET QUA

fresh-process shape (3,)

same probabilities True

True cho biét cac xac suat trung trong dung sai da chon & 1an chay nay. Tién trinh con
khong dung bién model trong RAM ciia notebook; n6 chi doc artifact va dit liéu dugc
truyén. Ta tach mask dit liéu thi€u ra vi JSON chuan khong biéu dién NaN; dit tam bang 0

chi phuc vu truyén dir liéu, sau d6 khoi phuc NaN tru6e preprocessing.

Tién trinh moi con bat duge mdt 16i kho thay hon: ham tu viét. Pipeline trén chi diing
bude c6 san ctia thu vién. Néu mot bube 1a FunctionTransformer(clip_log) vdi
clip_log dinh nghia trong notebook, pickle chi ghi tén ham (module va tén), khong ghi
than ham. Tién trinh da tao file van thiy ham vi cell con trong RAM,; tién trinh khac thi
khong. Doan sau dung hai tién trinh: tién trinh thir nhat dinh nghia ham roi pickle, tién

trinh thir hai dong vai may cham va chi nap.

Python

session_program = """
import baseé4, pickle, sys
import numpy as np

from sklearn.preprocessing import FunctionTransformer

def clip_log(values):
return np.loglp(np.clip(values, 0, None))

step = FunctionTransformer(clip_log)

sys.stdout.write(baseb64.bb64encode(pickle.dumps(step)).decode())

load_program = """

import baseé4, pickle, sys

pickle.loads(baseé4.bb4decode(sys.stdin.read()))

session = subprocess.run([sys.executable, "-B", "-c", session_program],

text=True, capture_output=True, check=True, timeout=60)

raw = baseé4.bbé4decode(session.stdout)

print("name in pickle", b"clip_log" in raw)

print("body in pickle", b"loglp" in raw)

judge = subprocess.run([sys.executable, "-B", "-c", load_program],
input=session.stdout, text=True,

capture_output=True, timeout=60)
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print("return code", judge.returncode)

print(judge.stderr.strip().splitlines()[-1]1.split(" on ")[0])

KET QUA

name in pickle True
body in pickle False
return code 1

AttributeError: Can't get attribute 'clip_1log'

File chira chit clip_log nhung khong chita loglp: than ham khong di theo. Tién trinh nap

khong tim thay tén ay trong __main__ ctia n6 va dung v6i ma 1. Co ba cach sira:

o Dit ham trong mot module .py ndm trong goéi mang vao thi va import & ca hai noi.

e Dung ham c6 tén 6n dinh nhu np.loglp, dugc pickle thanh numpy.loglp va nap dugc

¢ moi noi c6 NumPy.

 Luu tham s6 ro6i dung lai pipeline bang code.
Chay lai tr m6t moi trudng trong la cach dé 16i nay 16 ra truée gic nop.
HOI NHANH

Tié€n trinh mé6i nap pickle thi bao AttributeError: Can't get attribute
'clip_log'. Nguyén nhan gan nhat la gi?

A File pickle bi héng luc ghi, nén mét toan bo trong s6
8 Pickle chiluu tén ham, con than ham nam & cell cua notebook cil
¢ Hai tién trinh dung hai phién ban scikit-learn khac nhau

D Tién trinh mdi thiéu NumPy nén khéng dung lai dugc ham

Al Canuc80k - Bai 8.5 - Thi thir 11/26



tién trinh tao file bytes trong pickle tién trinh may cham

def clip_log(v):

__main__.clip_log pickle.loads(...)
return np.loglp(...) —>

> . .
khéng co6 loglp AttributeError:

pickle.dumps(step) no 'clip_log'

pickle ghi tén ham, khdng ghi than ham

Pickle chi luu tén ham, khong luu than ham; may chdm khong c6 ham dy nén
16i.

Ti€n trinh con dung cung Python va package ctia may hién tai, nén chua chtng minh
may cham cé cung phién béan. Véi artifact scikit-learn, Model persistence yéu cau gilt
moi truong tuong thich va luu cach huin luyén cung thong tin di kém,; 1an thir cudi vi vay

nén chay trong moéi trudng do ky thi cap.

HOI NHANH
Trong moi trudng hién tai, ti€n trinh méi cho ra cung du doan. Khi chay trén may

cham, diéu gi van can kiém?
A Phién ban thu vién, tép di kém, dudng dan va cach cham ctia may cham
8 Khéng can kiém thém, vi tién trinh mdi da loai moi khac biét méi trusng
¢ Chican hash trong s, vi phién ban thu vién khéng anh huéng viéc nap

D Chi can Python chinh, khéng can kiém phién ban NumPy hay scikit-learn

Kiém artifact bang doc lai, khong chi nhin bién

Ta tao CSV trong b6 nhg, doc lai bang parser va tinh SHA-256 cho dang bytes. Hash

khong chiing minh dap an dung, nhung nhan dién artifact da kiém dé tranh nép nham
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ban khac. Trong thuc té€, tinh hash trén file thuc su sé g, sau khi ghi xong va doc lai;

khong dung hash ctia mét bién du doan khac.

Python

from io import StringIO

from hashlib import sha256

submission = pd.DataFrame({

"id": test_frame["id"],

"probability": fresh_probability,
B
csv_text = submission.to_csv(index=False, float_format="%.6f",

lineterminator="\n")

readback = pd.read_csv(StringIO(csv_text), dtype={"id": str})
assert readback.columns.tolist() == ["id", "probability"]
assert readback["id"].tolist() == test_frame["id"].tolist()
assert readback["id"].is_unique
assert np.isfinite(readback["probability"]).all()
assert readback["probability"].between(0, 1).all()
csv_hash = sha256(csv_text.encode("utf-8")).hexdigest()
print(csv_text.rstrip())
print("readback", readback.shape, "OK")
print("sha256", csv_hash)

KET QUA

id, probability

001,0.247731

009,0.771529

010,0.994059

readback (3, 2) 0K

sha256 510679a1055e79d3199d2ac0557ba%963d397d4b39d53924e195dc?f0f605ddd0O

index=False tranh thém mot cot chi s6 dong. float_format lam cach ghi s6 tudng minh;
metric phai kiém trén do chinh xac phu hgp quy dinh, khong cit b6t chit s6 tuy tién dé
file dep. O vi du nay ta diing sau s6 sau ddu cham; bai that c6 thé yéu cau sé nguyén,
nhan chudi, nhiéu cit xac suat hoic output tuong tac. Schema trong statement ctia dé

ludn thang schema ctia vi du.
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HOI NHANH
Hash SHA-256 ctia file CSV khép v6i hash da ghi trong nhat ky. Diéu gi la chic

chin?
A Model dat diém cao trén bd cham, vi file da dudc xac nhan hop 1é
B Moi nhan trong file déu dung, vi hash dudc tinh trén ndi dung
¢ May chadm sé doc file bdng cung phién ban package véi may nha

D File dang gilf gibng hét ban da kiém, nhung chua néi gi vé chat lugng

ban da kiém
510679a1055e79d3199d2ac0557ba%963

~010,8.994059 d397d4b39d53924e195dc9FF605ddd0

d6i mét chit sé
d171a02a01bda05b3f4085824dcbb2f1

~018,0.994058 27¢cf446ddF551735cca709e54e047d5F

hash khac han du file chi khac mét chir s6

DP36i mot chir s6 1am hash khac hén: hash nhan dién file, khong do chat luong.

Cach 1am can ghi lai thir tu dac trung, seed, cach chia, config, phién ban thu vién, data
snapshot va phép kiém bai nop. Data hash phai gan véi bytes hoac quy tac chudn héa cu
thé; “hash bang dir liéu” khong ro thi tu va dtype sé kho tai 1ap. Véi pretrained, ghi
revision ctia model, processor, duéng dan va hash tép model; néu model chua dugc cap

thi ghi ro la thi€u, khong dién s6 hiéu nang thay thé.

Python

import sklearn

manifest = {
"seed": seed,
"features": feature_columns,
"classes": model.classes_.tolist(),

"train_rows": len(y_train),
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"val_rows": len(y_val),

"python": sys.version.split()[0],
"numpy": np.__version__,
"sklearn": sklearn.__version__,

"submission_sha256": csv_hash,

i

print(json.dumps(manifest, ensure_ascii=False,

KET QUA
{
"classes": [
0,
1

1,
"features": [

"xe",

"x1",

o
1,
"numpy": "2.2.6",
"python": "3.13.14",
"seed": 85,
"sklearn": "1.7.2",

"submission_sha256": "510679a1055e79d3199d2ac0557ba963d397d4b39d53924e195dc9f0f605dddo",

"train_rows": 120,

"val_rows": 30

sort_keys=True, indent=2))

V6i dit liéu thi, manifest con can ngudn snapshot va split ID: seed khong thay cho split

ID néu thi tu dir liéu doi. Cung seed trén dit liéu dugce xao tron khac co thé tao mot

validation khac.
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HOI NHANH
Hai lan chay cting random_state=85 va cung s6 dong, nhung file di liéu duge doc

theo tht tu khac nhau. Tép validation c¢6 chic géom ciing cac mau khong?
A CO, vi seed cé dinh thi tap validation luén gém cuing cac mau
B C6, mién la s6 dong va ti 1& chia cla hai 1an chay khéng dbi
¢ Khéng, vi seed chon vj tri dong, con mau & vi tri d6 thi déi theo

D Khéng, nhung chi khi hai 14n chay dung khac phién ban thu vién

doc theo thu tu A mo ml m2 m3 ma m5 mé m7 m8 m9

validation: m2, mé6, m9

doc theo thi tu B m9 m8 m7 mé m5 mé m3 m2 ml me

validation: m@, m3, m7
cling random_state = 85 chon cung vj tri; mau & cac vi tri 4y da khac

Cung random_state nhung dit li€u doc theo thir tu khac cho validation khac.

Chira budi thi bang nguyén nhéan, khéng chi bang bang diém

Sau budi thi, gitt ban cudi va nhat ky truée khi mé 16i giai. Ta 1an theo cac quyét dinh co
hau qua 16n: phat nao nhén ra can group-split; vi sao van tuning trén split ct; co
baseline nop dugc lic nao; lan chay cudi mat bao lau; model nao thuc sy dugce giri. Néu

mot van dé khong dugc ghi, hoi lai bang artifact va log, khéng tu suy tir diém cudi.

Vi du: mét doi ghi nhat ky theo giai doan ciia hai bu6i luyén 360 phat. Bang dudi dat s6
phut thuc té€ canh ké hoach & trén, va dong cudi in phat dong thi nghiém cia tung lich.

Python
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stages = ["read", "baseline", "improve", "rerun", "check"]
minutes = pd.DataFrame({
"plan": [30, 75, 195, 45, 15],
"sessionl": [20, 80, 225, 0, 35],
"session2": [30, 65, 180, 70, 15],
}, index=stages)
print(minutes.to_string())
print("total", minutes.sum().to_dict())
closed = minutes.loc[["read", "baseline", "improve"]].sum()

print("experiments closed at minute", closed.to_dict())

KET QUA

plan sessionl session2
read 30 20 30
baseline 75 80 65
improve 195 225 180
rerun 45 0 70
check 15 35 15

total {'plan': 360, 'sessionl': 360, 'session2': 360}

experiments closed at minute {'plan': 300, 'sessionl': 325, 'session2': 275}

300
v
325
v
275
v

[ doc [ baseline [ caithién [ chay lai [ kiém

Bu6i 2 dong thi nghiém sém dé kip chay lai; budi 1 thi khong.
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s

0 60 120 180 240 300 360
phut 120

0 60 120 180 240 300 360
phat 240

s DT

0 60 120 180 240 300 360

hét 360 phut: budi 1 dén 225 phut cho cai tién, khéng chay lai; budi 2 danh 70 phut chay lai trudc khi kiém

Ké& hoach va hai budi thi thir chia 360 phut cho ting viéc.

Budi 1 dung 225 phut cho céi thién, dong thi nghiém & phut 325 va chua chay lai tir dau
lan nao; 35 phut cudi di vao sira file 16i. Budi 2 chay lai hét 70 phut, dai hon 45 phut ctia
ké hoach, nén méc dong duge ddi tir phat 300 xudng 275 va van con 15 phat kiém file.
Budi 2 c6 it phtt thi nghiém hon (180 so véi 225) nhung c6 ban cudi da chay lai dugc; 45
pht thi nghiém thém ciia budi 1 khong dang gia néu ban cudi khong chay lai duge. Néu
diém budi 2 cao hon, bang nay chua cho phép gan phan tang cho model; diéu n6 do

dugc 1a phan quy trinh: chay lai da, va phan kiém cudi gon tir 35 vé 15 phit.
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HOI NHANH

DPoc bang nhat ky ctia hai budi. Dt liéu ing hd diéu nao?
Bubi 1t6t hon, vi danh nhiéu phat han cho cai thién
Budi 2 déng thi nghiém sdm han budi 1 dung 50 phut
Budi 2 kém haon, vi phan doc dé dai hon budi 1 musi phut

Hai budi nhu nhau, vi ca hai déu cé tdng dung 360 phut

Khi chon viéc luyén ti€p, tach ba nhém nguyén nhan bang diu hiéu:

Khong hiéu log loss hoac thi tu 16p: 6n kién thic va lam mét bai tinh tay.
Hiéu thuit toan nhung chua c6 validation hgp 1€é: luyén thiét ké thi nghiém theo
nhom hodc thdi gian.
Metric t6t ma chay lai hdng: luyén pipeline, dong goi tép va doc lai file ndp.
M6t budi sau chi nén chon vai muc c6 thé kiém xong, rdi gitr bai cti lam mdoc so. Khong

bi€n moi 16i thanh yéu cau hoc mot model 16n hon.

HOI NHANH

Nhat ky sau budi thi ghi ba lan mat thdi gian: nap model 6 moi trudng mdéi thi thi€u
ham tu viét, mat 35 phut; dao thir tu cot khi ghép bang, mat 20 phat; doc nham
huéng ctia metric, mat 5 phat. Nhom nguyén nhan nao chi€m phan 16n thoi gian, va

nén luyén gi truéce?
Kién thiic, 5 phut, nén 6n dinh nghia metric bdng mét bai tinh tay
Thuc nghiém, 20 phut, nén luyén thiét ké validation theo nhom
Quy trinh, 55 phut, nén luyén nap & méi trudng tréng va doc lai file

Quy trinh, 55 phut, nén thi mot kién trdc I6n hon dé bu thdi gian
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ham tu viét khi nap 35 phot quy trinh
dao thu tu cot 20 phdt quy trinh
nham hudng metric 5 phUt  kién thic
quy trinh 55 trén 60 phut: luyén nap & méi trudng tréng va readback trudc

L6i quy trinh chiém 55 trén 60 phat mat; 16i kién thic chi 5 phut.

Khi di thi

» Didt méc dung thi nghiém: téng thoi gian trir thai gian chay lai tir dau va thai gian
kiém file.

« Chay ban cudi trong mot tién trinh méi, chi v6i géi mang vao.

» Doc lai file that sip nop: schema, ID, sd hitu han, mién gia tri.

Tom tat
 Thi thir do ca nang luc lan quy trinh, trong diéu kién ghi ro.

 Bailam phai chay tir dau trong moi truong trong; model da luu phai nap dugc 6 tién

trinh mai, ké ca ham tu viét.

o Chon cot theo tén; ghi file ndp roi doc lai dang yéu cau; ghi hash ctia ding file sé
nop.

» Nhit ky quyét dinh va thai gian giap tim nguyén nhan roi chon viéc luyén tiép.

Al Canuc80k - Bai 8.5 - Thi thir 20/26



Kiém tra cudi bai
CAU1
Dé trac nghiém co6 300 céu, lam trong 3 gid. Dé ghi khong trir diém cau sai, va

khong stra duge dap an sau khi ndp. Sau 80 phtt méi lam xong 100 cau. Phan con

lai can téc dd trung binh bao nhiéu, va nén xt Iy thé nao?
36 gidy méi cau, gilt nguyén nhip ban dau 14 du
30 gidy mbi cau, lam hét, dé nhiing cau dai lai quay vé sau
60 gidy mbi cau, chi lam mét nlta s6 cau con lai
30 gidy méi cau, bo tréng cau kho vi cau sai bj tri diém

PHONG THEO ) NOAI 2026 Singapore - Vong s6 loai - Hudng dan lam bai

CAu 2

Notebook chay Restart & Run All thanh cong trén may ctia doi. Trén may chim, cell
doc embedding bao FileNotFoundError: ../emb/vec.npy. Thu muc emb ndm canh
thu muc du an, va khéng cé trong goi mang vao thi. Phép kiém nao bat dugc 16i nay

trugc gic nop?
Chép gdéi mang vao thi sang mét thu muc tréng réi chay lai & d6
Chay Restart & Run All thém mét Ian & thu muc du an
Poc lai bién embedding trong RAM va so shape véi ban dau

So hash cua notebook véi hash cla Ian chay thanh céng trudc
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CAU 3

Dé dit liéu bang cham macro-F1. B6 cham chay notebook tir trén xudng, roi goi
my_prediction(X_test) véi X_test la mOt DataFrame, va ham phai tra vé mot
pandas.Series chira nhan du doan. Ham ctia doi tra model.predict_proba(X_test)

[:, 11,1a mOt mang NumPy. Dau ra nay sai ¢ dau?
Khéng sai, vi macro-F1tu dbi xac suat thanh nhan khi so véi dap an
Sai kiéu, nén chi can boc thanh Series, van gilt nguyén xac suat
Sai nghia, nén chi can déi thanh nhan 0 ho&c 1, van trd mang NumPy

Sai ca hai, cAn mot Series nhan 0 hodc 1, ding thd tu hang cla X_test

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

CAU 4

Pipeline gom SimpleImputer(strategy="median") roi tGi StandardScaler, da fit
trén train. Trén train, median ctia z 1a 7. Sau khi dién thiéu, trung binh ctia z, 1a 8
va do léch chuan la 2. MOt mau inference c6 z 1a NaN. Gia tri z, di vao logistic

regression bang bao nhiéu?
—0.5, vi dién median réi méi chuan hoa
0, vi coi ché thiéu nhu dung bang trung binh
7, Vi chi dién median, chua chuan héa

—4, vi dién 0 roi mai chuan hoa
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CAU5
Dé yéu cau, v6i méi mau, du doan toa do nguon (zs, ys) va 100 gia tri cudng do. Sai

s6 ciamit maulal03e . + 3-1073 ecuomgds, va di€m cudi la trung binh sai s6 ctia

nguon

cac mau, cang thap cang tot. O thi€u hodc khong hop 1€ & toa dd ngudn khién

e = 10 cho mau d6. Test c6 3000 mau. File ndp c6 ding mot 6 NaN & source_y

ngudn

ctia mot mau, moi 6 khac hgp 1é. Piém trung binh tang khoang bao nhiéu?
Khéng dang ké, vi chi la mét 6 trong hon 300 000 6 cua file
Khoang 0.0033, tuic 13y 16i 10 réi chia cho 3000 mau
Khoang 3.3, vi mau d6 bj tinh 104, chia cho 3000

Khoang 10 000, vi mét mau bi phat 10* céng vao téng

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

CAu 6
Budi thi thir 1 va budi 2 diing hai dé khac nhau, va diém budi 2 cao hon 0.06. Nhit
ky ghi viéc stra 16i file mat 35 phat 6 budi 1 va 5 phtit & budi 2. Dt liéu ing ho két
ludn nao?

Kién thiic model cia doéi da tang, nén diém cao hon 0.06

Quy trinh d3 tét hon, bét 30 phut sura 16i, nhung chua thé gan phan diém cho model

Budi 2 chac dé& hon, nén nhat ky cua hai budi khéng so sanh dugc

Piém tang cho thay ban ensemble manh hon ban model don
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cAu 7

Dé phan loai hinh hoc ghi rang moi model pretrained déu bi cdm, ké ca khi khong
dung trong so pretrained, vi du model import tit torchvision.models hoac
HuggingFace. Phai tu dung model va train tir dau, vi pham thi bai nay duge 0 diém.
O phuat 200, doi da train xong torchvision.models.resnet18(weights=None) véi

macro-F1 validation 0.97. Viéc dng can lam la gi?
Gilf nguyén, vi weights=None nghia la khéng dung trong sé pretrained
Gili nguyén, va ghi rdé trong bao céo rang khéng nap trong sé6
Dung CNN bang nn.Conv2d, train lai, réi chay lai ti dau

Péi sang timm, vi dé chi néu torchvision va HuggingFace

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 2 - Problem 4

CAu 8

Phat 335, ban A da chay lai tir dau, doc lai file diing, va da ghi hash, sdn sang dé
ndp. Ban B vua train xong, tang validation 0.004, cung c& v6i dao dong gitra cac
seed. B chua dugc nap thir & tién trinh méi va chua kiém file. Chay lai B tir dau can
70 phat, trong khi chi con 25 phut. Chon gi?

No&p B, vi validation cao hon
Chay lai B tit d4u, nép B néu kip, khéng kip thi nép A
Noép trung binh cua A va B, vi clng pipeline nén chua can nap thu

Nop A, va ghi B vao nhat ky nhu mét hudng tht cho bubi sau
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CAuU 9
Chay lai tur dau, ban cudi cho ra mot CSV c6 hash khac ban da kiém, du seed, code
va dir liéu giong nhau. diff cho thdy vai hang khac nhau & chit s6 thr 9 sau dau

cham. Nén lam gi?
A So hai file theo dung sai va theo nhan, réi doc lai ban dugc chon
B B6 qua, vi khac & chil s6 thi 9 thi coi nhu hash van khép
¢ Chay lai nhiéu Ian cho t&i khi hash khdp réi méi ndp

D N&p ban mdi ma khéng can kiém, vi code va seed khéng doi

CAuU 10
Nhat ky & phat 250 ghi: cing mot ngudi n6éi xuat hién & ca train 1an validation,
validation dugc 0.97, nhung diém nop chi 0.71, trong khi file ndp ding schema va ID

kh6p. Nhom nguyén nhan chinh la gi, va nén luyén gi tiép?
A Kién thic, nén én lai cdng thiic macro-F1 bang mét bai tinh tay
B Quy trinh, nén luyén doc lai file ndp, kiém ID va schema
¢ Model, nén thi kién tric 18n hon dé thu hep khoang cach diém

D Thuc nghiém, nén luyén chia validation tach theo ngudi noi

Poc thém

e [OAI 2025 — Rules, muc 2.1. Boc m6 ta ngay 1 va ngay 2 ctia nam 2025, khong dung nhu quy

dinh hién hanh cho moi nam.

« IOAI 2026 — Rules & Technical Appendix va repo official 2026. D6i chi€u quy dinh chung véi

statement va moi truong ctia tung bai.

« scikit-learn 1.7 — Model persistence. Boc metadata, mdi truong tuong thich va giéi han ctia

cac format luu model.
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Python — pickle. Poc cach luu va nap déi tugng, va diéu kién chi dung artifact dang tin céy.
Python — subprocess. Doc run, timeout va xir 1y 16i cho ca chay tir dau.

USA-NA-AIO 2026: dé Vong 1, Vong 2 Ngay 1 va Ngay 2. Poc cac muc Submission, Evaluation

va Invalid Predictions cta tiing bai dé thay diéu kién ndp nidm trong statement.
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