Phan tich dir liéu truée huan luyén

Trac nghiém ¢J Thuc hanh G Chay trén Kaggle Y PDF bai

Validation gan nhu hoan héo chi sau vai phat hudn luyén thudng 1a dau hiéu co
161, khdng phai model gidi. Vi du tap validation chira ban gan giong ctia cac tai
liéu trong train, nén model chi can nhé la dang. Phan tich di liéu trude khi
huan luyén (EDA, exploratory data analysis) gitp phat hién nhiing 16i nhu vay
sém. Mbi diéu tim thay phai dan t6i mot viéc cu thé: stra cach doc file, chia

train/validation theo nhém, bé mot cot khong co lac du doan, hodc kiém thém

mot phan dir liéu.

MUC TIEU

Kiém ID, 6 tréng, mau tring va nhan mau thuan.
Chon cach chia validation theo ngudi, tai liéu, camera hoac thoi gian.
Nhan ra trung lap, nhan nhiéu, leakage va 1éch phan phoi.

Dung baseline va ablation d€ ki€ém mot dac trung cé that sy gitup khong.

Poc file truéce khi doc model

Ta bat dau bang mot bang nho tu tao. id dinh danh mot dong, document dinh danh tai
liéu gdc; hai khda khdng c6 cung ¥ nghia. Cac doan cit tir cling tai liéu c6 thé mang dau
vét chung. device la thiét bi thu di liéu, signal la mot dac trung s6 va lLabel la nhan nhi

phan.

Python

from io import StringIO
import numpy as np

import pandas as pd

csv_data = """id,document,device,signal, label
001,doc-a,old,1.2,1
002,doc-a,o0ld,1.3,1
003, doc-b,o0ld,-0.8,0
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004,doc-c,new, ,1
005,doc-d,new,0.4,0
006,doc-e,o0ld,-0.8,0
007,doc-b,old,-0.8,1
003, doc-b,o0ld,-0.8,0

df = pd.read_csv(StringIO(csv_data), dtype={"id": str})
print("shape", df.shape)

print("missing"”, df.isna().sum().to_dict())

print("duplicated ids", df.loc[df["id"].duplicated(), "id"].tolist())
print("labels", df["label"].value_counts().sort_index().to_dict())

Bang c6 tam dong nhung khong c6 tam ID khac nhau: 803 1ap lai, va mot gia tri signal bi
thi€u. Ta chua dién thi€u ngay. Trudc hét can biét do 1a 16i doc file, 16i cam bién, hay
thong tin “khong do dugc” cé y nghia; dém thiéu theo tiing ngudn thuong noéi nhiéu hon

dém tdéng.

Néu s6 bi viét bing dau phay thap phan, doc sai separator c6 thé bién ca cot thanh

chubi. Kiém dtype va vai dong that gitip phat hién 16i nay sém hon viéc stra model.

Trong mot thu muc anh hodc am thanh, schema khong nam gon trong CSV. N6 con gom
duong dan, phan mé rong, kich thude anh, s6 kénh, sample rate va anh xa nhan. Ta kiém
mot so file tur ting nhom, dic biét file nho nhat, 16n nhit va file bi thi€u. Néu anh mau co
ba kénh nhung processor nhan grayscale, hodc audio bi hiéu sai sample rate, dau vao da

do6i y nghia truée khi model nhin thay no.

HOI NHANH
Hai dong c6 id khac nhau nhung ciing document. Diéu nay noi gi vé cach chia

validation?
A Hai dong c6 thé chung ngudn, va cach chia tly vao muc tiéu
B Hai dong doc 1ap vi méi dong co ID riéng, nén chia theo dong
C Hai dong la ban trung, nén phai x6a bt mét dong

D Hai dong mang hai nhan khac nhau, vi ID khac nhau
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HOI NHANH
Trén dit liéu day da, dém 6 thi€u theo thiét bi thi thay signal thi€u 0% & old nhung
thi€u 60% & new. Bu6c ti€p theo nén la gi?

A Xem file gbc cua thiét bi méi trudc khi dién
8 Pién mean cla ca c6t, vi thiéu la ngdu nhién
¢ Bo cot signal, vi cot nay thiéu qua nhiéu

D Bd moi dong new, vi thiét bi nay ghi 16i

Mau trung khong chi 1a hai hang giong hét

df.duplicated() tim hang trung toan bd. Nhung néu hai ban anh khac tén file, hai doan
van khac dau cach, hoac mét audio bi déi dinh dang, phép so toan bo hang khong thay
chiing. Ta can chon “ndi dung nao quyét dinh day la cing mét mau”. Véi dit liéu that, cd
ba mirc:

¢ Chuin hoa khoang trang réi bam (hash) van ban.

« Bam bytes anh d€ tim trung chinh xac.

» So embedding dé dé xuat cip gan trung.

Cap gan trung can dugc xem lai; embedding gan nhau khéng chiing minh chang 1a cting

du lieu.
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HOI NHANH

Hai bai danh gia chi khac nhau & chit hoa dau cau va mét dau cach thua. Bam bytes

goc thi ra hai ma hash khac nhau. Ta két ludn dugc gi?
A Hai bai chac chan khac ndi dung, vi hash khac nhau
8 Ham bam bij 16i, can déi sang mét thuat toan bam khac
¢ Phai so embedding mdi biét hai bai cé trung khéng

D Hash chi so bytes, nén can chuan hoéa van ban réi bam lai

bam bytes goc lower, gop khoang tréng chuan héa réi bam
Phim hay, dién vién tot. phim hay, dién vién tot.
af6026aféd 1984h97552
phim hay, - -dién vién tot. phim hay, dién vién tot.
97a280b071 1984h97552
hai hash khac nhau cung mot hash

Ha chir thudng va gop khoang trang truée khi bam thi hai ban gan trung ra
cung hash.

SEEEEE BEEER

[ L[] [ L1 []]
anh géc: 1éch 0/64 bit so Vi nén JPEG chét luong 15: 1&ch lat ngang: Iéch 28/64 bit so vé8i mot anh khac: 1éch 42/64 bit so
anh géc (6 cam 1a bit khac) 0/64 bit so vé&i anh géc (6 cam anh géc (6 cam 1a bit khac) véi anh goc (6 cam la bit khac)

1a bit khéac)

dHash: ban stra nhe ctia cung anh chi 1éch vai bit; anh khac léch rat nhiéu.

O bang nho, ta nhom theo ngudn, thiét bi va tin hiéu dé kiém nhan mau thuin. Ciing bd
dac trung xuat hién véi ca 0 va 11a mot ing vién can kiém, chua da két ludn nhan sai: co
thé ta thi€u mot dac trung quan trong hoic label duge dinh nghia theo ting doan khac
nhau.

Python
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key = ["document", "device", "signal"]
unique_labels

conflicts = unique_labels[unique_labels > 1]

df.groupby(key, dropna=False)["label"].nunique()

print("conflicting feature groups", len(conflicts))

print(conflicts.index.tolist())
print("exact duplicated rows", int(df.duplicated().sum()))

Nhom doc-b ¢é hai nhan, con mdt hang trung hoan toan. Ta xem lai ngudn ctia hai nhan

truée khi stra. Khong dugce 1ay du doan model lam nhan “dang” roi ty dong x6a moi mau

model doan sai. Néu model hoc mot dudng tat, chinh nhimg mau trai dudng tat co thé 1a

phan dit liéu gia tri nhat.

id

001

002

003

004

005

006

007

003

document

doc-a

doc-a

doc-b

doc-c

doc-d

doc-e

doc-b

doc-b

device

old

old

old

new

new

old

old

old

signal

1.2
1.3
=0,
=]
0.4
-0.8
-0.8

-0.8

signal thiéu

doc-b: nhan 0O va1

id 003 1ap

Bang tam dong: mot id 1ap, mdt 6 thi€u, mot nhoém mang ca hai nhan.

Nhan nhiéu va ngoai lai ciing khac nhau. Mot can ho rat dit co thé 1a that; mét nhan anh

sai 14 16i ghi nhan. Dung quy tic “moi diém xa trung binh déu x6a” sé 1am model khong

hoc dugc cac trudng hop hi€m. Quyét dinh sira hay x6a can can cir dinh nghia nhan,

nguon va diéu kién bai thi cho phép. Ban tring con gay hai & model sinh: mdt anh 14p lai

nhiéu lan trong dit liéu hoc dé bi nhé va sinh lai gan nhu y hét.
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HOI NHANH
Hai méu c6 dic trung giong hét nhau, nhung nhan lai khac nhau. Viéc dau tién nén

lam la gi?
Sua ca hai nhan theo du doan cua model
Xem ngudn va cach gan nhan clta hai mau
X6a mau mang nhan it g&p hon

Bo ca hai mau khéi train va validation

Validation phai giong cau héi lic sit dung

Gia st co 60 tai liéu, mai tai liéu dugce cit thanh bon doan. Mot dau vét nhu watermark

hoac cach ghi am gan nhu khéng ddi gitra bon doan.

Néu chia ngau nhién ting doan, phan train va validation thuong cting chira mét tai liéu.

Model chi can nhan ra dau vét dé nhé nhan tai liéu.

Ta tao thi nghiém cuc nhoé dé€ nhin co ché nay. Mdi tai liéu c6 mot vector one-hot riéng,
dong vai dau vét ngudn. Nhan duge sinh ngau nhién theo tai liéu, nén vector d6 khong

mang quy luit nao sang tai li€éu méi: model chi c6 thé lam t6t bang cach nhé.

Python

from sklearn.model_selection import train_test_split, GroupShuffleSplit
from sklearn.neighbors import KNeighborsClassifier

from sklearn.metrics import accuracy_score

rng = np.random.default_rng(82)

groups = np.repeat(np.arange(60), 4)

document_labels = rng.integers(0, 2, size=60)

X = np.eye(60)[groups] # (240, 60), dau vét ngudn
y = document_labels[groups] # (240,), nhan theo tai liéu
rows = np.arange(len(y))

random_train, random_val = train_test_split(
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rows, test_size=0.25, random_state=0, stratify=y)
splitter = GroupShuffleSplit(n_splits=1, test_size=0.25, random_state=1)
group_train, group_val = next(splitter.split(X, y, groups))

for name, train_rows, val_rows in [
("random", random_train, random_val),

("group", group_train, group_val),

model = KNeighborsClassifier(n_neighbors=1).fit(X[train_rows], y[train_rows])
prediction = model.predict(X[val_rows])
overlap = set(groups[train_rows]) & set(groups[val_rows])
print(name, "overlap", len(overlap),
"accuracy", f"{accuracy_score(y[val_rows], prediction):.3f}")
if name == "group":
print("group predictions", np.unique(prediction).tolist(),

"val label counts", np.bincount(y[val_rows]).tolist())

DPoc overlap trudc accuracy. Chia ngau nhién dé 39 tai liéu nam 6 ca hai phia, nén 1-NN

chi can nhan ra dau vét one-hot dé tra lai nhan ctia doan cting tai liéu: accuracy 1.000.

Chia theo nhom gitr overlap 0, moi tai liéu validation déu méi. Vector one-hot ctia mot
tai liéu méi cach déu moi hang train, nén 1-NN gép hoa khoang cach va tra nhan cta
hang train dimg dau, & day 1a nhan 1. Dong thr ba xac nhan: moi du doan déu la 1, va
validation c6 44 nhan 1 trén 60 dong, nén accuracy 1a 44/60 ~ 0.733. Con s6 nay chi la ti
1é 16p, khong phai bang chiing model hiéu tai liéu mai. Ta gitr seed cd dinh dé doc hién
tugng, khong déi seed nham tim split cao diém hon.

chia ngiu nhién theo dong

chung 39

chia theo tai liéu

chung 0

mdi cot 1a mot tai liéu, bon 6 1a bdn doan; cam la validation

Chia ngau nhién theo dong dé nhiéu tai liéu ndm & ca hai phia; chia theo tai
li€u thi khong.
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HOI NHANH

O group-split, train c6 100 nhan 1 va 80 nhan 0. Baseline luén doan 16p dong nhat

ctia train dat accuracy bao nhiéu trén cung validation?

A 0.500
B 0.267
c 0.556
p 0.733

Tinh tay giai thich vi sao chia ngiu nhién gan nhu luoén tao nguon chung. V6i mot tai liéu
c6 bdn doan va moi doan doc 1ap dugce dua vao validation véi xac suat 0.25, xac sudt tai

liéu xuat hién & ca hai phia la
1 — (0.75)* — (0.25)* ~ 0.680.

M®b hinh Bernoulli nay du doan khoang 60 - 0.680 =~ 40.8 tai liéu bi chia do6i; thi nghiém
c6 39. Xac suat mot tai liéu nim tron & validation chi 1a 0.25* ~ 0.004, va qua that ca 39
tai liéu c6 mat ¢ validation déu c6 doan 6 train. train_test_split ¢ dinh s6 dong nén

khong theo dling gia dinh doc 1ap, nhung hai con s6 van khép vé do 16n.

Khi muc tiéu la anh tir camera méi, chia theo camera; khi du doan tuong lai, gitt khoang
thdi gian sau lam validation. GroupShuffleSplit(test_size=0.25) chon 25% s6 nhom,

khong bado dam 25% s6 dong khi cac nhém 16n nho khac nhau.
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HOI NHANH
C0 40 tai liéu. 4 tai liéu dai, mo6i tai liéu 100 doan. 36 tai liéu ngan, mdi tai liéu 5
doan. GroupShuffleSplit(test_size=0.25) chon 10 tai liéu lam validation. S6 dong
ctia validation c6 thé nam trong khoang nao?

A Ludn dung 145 dong

B TuU 50 dén 430 dong

¢ Tu10 dén 40 dong

D Tu 50 dén 400 dong

it nhat 50 dong

nhiéu nhat 430 dong

25% sbd dong = 145

cung 10 tai liéu validation; tai liéu dai 100 doan, ngén 5 doan

Chia theo tai liéu dai ngan khac nhau lam s6 dong validation dao dong rat
manh.

Duong tat va ro ri

Hai khai niém hay bi lan:

o Pudng tit (shortcut) 1a tin hiéu dé hoc, tuong quan v6i nhan trong di liéu dang co,
nhung khong phai co ché€ ta mudn model ndm. Vi du 4nh 16p 1 phan 16n chup bang
mot camera c6 vién do, va model hoc vién. Vién c6 mit lic du doan nén day khong
phai ro ri; n6 chi gay hai khi di liéu méi khong con gitt quan hé gitta vién va nhan.

» RO ri (leakage) 1a dung thong tin khong c6 & lic du doan, nhu két qua kiém dinh ghi

sau khi nhan da dugc xac dinh: né lam validation dep gia ngay ca khi test cting nguon.
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Stra ro ri la bo thong tin dy; véi dudng tat, phai kiém test cé gitr quan hé dy khong rdi moi
quyét dinh.

Mot phép thir nhanh cho dudng tit la model chi diing théng tin ndm ngoai ndi dung:
kich thudc file, d6 phan giai, dinh dang, thir tu dong, tén thu muc. Néu model ay vugt xa
baseline 16p dong nhat, nhan dang 16 qua cach di liéu dugce thu thip, va mdt model

manh hon cling c6 thé di dung dudng do.

HOI NHANH
Trong train, phan 16n bai danh gia tiéu cuc két thiic bang dong “Gui tir ing dung X,
con bai tich cuc hiém khi ¢6. Dong chir nay c6 san lac du doan. Pay la loai vin dé

gi, va khi nao no gay hai?
A Larori, gay hai ngay ca khi test cing nguén
B L& ro ri, chi gay hai khi test 18y tU ngudn khac
¢ L& dudng tat, vo hai vi cé sén luc du doan

D L& dudng tat, gay hai khi test lam déi quan hé ay

Léch phan phoi va ablation

Léch phan phdi (distribution shift) xay ra khi train va noi danh gia khong theo cuing mot
phan phai. C6 ba ki€u thuong gap:

» Phan phoi dic trung d6i (covariate shift): anh tir camera m6i t6i hon, nhung mét anh
van mang nhan nhu truée.

» Tilé16p dbi (label shift): test co nhiéu ca duong hon, con hinh dang méi 16p gitr
nguyén; xac sudt model tra ra van nghiéng vé ti 1é ci, nén ngudng chon trén
validation cii can dugc chon lai.

* Quan hé dic trung-nhan d6i (concept shift): cing dau vao nhung nhan dang da khac,
nhu khi dudng tat bi dao.
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Hai histogram khac nhau chi cho thdy dic trung da déi; khong cé nhan thi chua két luan

dugc quan hé véi nhan cé déi hay khong.

Khi model da chay that ma nhan dén mudn, nhu phai 3 thang méi biét khach c6 tra ng,
hay theo d6i nhiing thi c6 ngay: phan phdi dau vao, ti 1€ du doan duong, phan phéi

score; mot thay dGi l6n & do 1a tin hiéu phai ki€ém.

HOI NHANH
Histogram ctia mot dic trung trén test khong nhan 1éch han so véi train. Ta két

luan dugc gi?
A Nhan test c6 nhiéu 16i ghi nhan, do dén ti nguén khac
B Déc trung da déi, nhung tac ddng I&n nhan thi chua biét
C Quan hé gitta dac trung va nhan da bi dao ngugc

D Model chac chan sé dat diém kém trén test

Khi dé cho input test khong nhan va cho phép phan tich chiang, c6 thé kiém nhiéu cot
cung lac: gan 0 cho hang train, 1 cho hang test, r6i huan luyén mot classifier phan biét
hai ngudn (adversarial validation). AUC gan 0.5 nghia la classifier khdng tach dugc hai
tp bang cac cot da dua vao; AUC gan 1 nghia la c6 cot Iéch manh, va dd quan trong ctia
tung cot chi ra chd can xem. Phép kiém nay chi so dau vao: néu dau vao gitr nguyén ma

quan hé v6i nhan déi, n6 khong thiy.
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HOI NHANH

Mot classifier phan biét train véi test dat AUC 0.98, va cdt quan trong nhat la id,
von tang dan theo thoi diém thu di liéu. Nén lam gi ti€p?

A Dung classifier nay lam model chinh, vi AUC rat cao
B Bo qua két qua, vi id chi la s6 thu tu vé nghia
¢ Test dén sau train, nén chia validation theo id

D Yén tam, vi AUC cao bao trudc diém cao cho model chinh

Thi nghiém sau tao mot concept shift c6 kiém soat. signal lién hé v6i nhan theo ciing
mot co ché & ca hai mién. shortcut trung nhan & khoang 95% mau clia mién nguon
nhung chi 5% & mién mdi, titc quan hé bi ddo. Ta biét diéu nay vi chinh ta sinh dit liéu;

v6i di liéu thi, do 1a mot gid thuyét can kiém bing ngudn va validation duge phép.

mién nguén: shortcut triing nhan 95% mién méi: chi 5%
shortcut
: o el 3 SaneXl .
® o PS5, § L% s
» b‘s’: ® o 8o A rﬁ M‘ °
° o O O ° N U v a
-1 o ° ;’0\. 'z.& e ¢ © .."oaﬂ,h‘,_‘*
o ® 8%, ¢ X * %L o @
-2 0 2 -2 0 2
signal signal

Shortcut trung nhan & mién ngudn nhung bi ddo 6 mién méi; signal thi git
nguyeén.
Python

from sklearn.pipeline import make_pipeline
from sklearn.preprocessing import StandardScaler

from sklearn.linear_model import LogisticRegression

def make_domain(n, shortcut_agreement, seed):
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generator = np.random.default_rng(seed)

generator.normal(size=n)

signal
labels = (signal + generator.normal(@, 0.5, n) > 0).astype(int)
shortcut = 2 % labels - 1

flips = generator.random(n) > shortcut_agreement
shortcut[flips] *= -1

features = np.column_stack([signal, shortcut])

return features, labels

X_source, y_source = make_domain(800, 0.95, 1)
X_shift, y_shift = make_domain(400, 0.85, 2)
train_rows, val_rows = train_test_split(

np.arange(800), test_size=0.25, random_state=3, stratify=y_source)

for name, columns in [("both", [0, 11), ("signal-only", [0])]:
model = make_pipeline(StandardScaler(), LogisticRegression(max_iter=500))
model.fit(X_source[train_rows][:, columns], y_source[train_rows])
in_domain = model.predict(X_source[val_rows][:, columns])
out_domain = model.predict(X_shift[:, columns])
print(name,
"in-domain", f"{accuracy_score(y_source[val_rows], in_domain):.3f}",

"shifted", f"{accuracy_score(y_shift, out_domain):.3f}")

Model dung cé hai cot dat 0.970 trong mién nguén nhung roi xuéng 0.383 khi dudng tat
dao, dudi ca mic doan ngau nhién. Model chi dung signal mat diém trong mién ngudn

(0.830) nhung gilr 0.863 & mién mai. Pay 1a ablation: bé mdt thanh phan roi do lai trong

diéu kién kiém soat. No chi ra vai tro ctia cot, khong chimg minh moi dic trung gan voi

ngudn déu phai bo: néu test that su cting ngudn va quan hé gitr nguyén, bo cot lai lam

mat diém.

Mot ablation cling chi dang tin khi chénh 1€ch 16n hon dao dong gitra cac fold hoic seed.
O day chénh 0.14 trong mién nguén (200 mau validation) va 0.48 & mién méi (400 mau)
déu 16n; chay lai v6i 20 cap seed khac, chiéu chénh 1éch khong déi (chénh in-domain
nho nhat 0.06, chénh & mién méi nhé nhat 0.34). Chénh vai phan nghin thi chua noi

dugc gi.
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1accuracy 8.970

() trong mién

mién mdi

0

ca hai cot chi signal

Dung shortcut dat 0.97 trong mién nhung chi 0.38 & mién méi; chi dung
signal gitr 0.86.

HOI NHANH
Dé ndi ro test 1ay tir cung nguon, cung giai doan véi train, nén quan hé cta

shortcut gitt nguyén. Theo output & trén, nén chon cau hinh nao?
A Dung ca hai c6t, vi s6 in-domain mdi la udc lugng dung cho test
B Chidung signatl, vi dudng tdt nao ciing la rdi ro
¢ Chidung signal, vi diém shifted clia né cao hon

D Chon c4u hinh cé trung binh in-domain va shifted cao hon

Nhin tung lat dir liéu d€ biét model sai & dau

Accuracy trung binh c6 thé che mot nhoém kho. C6 90 mau tir camera ci, model dung 81;
¢6 10 mau camera méi, model ding 2. Accuracy chung la 83/100 = 0.83, nhung camera
m&i chi 2/10 = 0.20. Néu tuong lai da s6 anh dén tir camera mdéi, s6 0.83 khong du bao

tot muc tiéu do.

M6t nhom c6 it mau cling cho uéc lugng rat nhiéu; ghi s6 lugng canh metric dé khong

nham hai 16i trén ba mau véi hai tram 16i trén ba tram mau.
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Python

slice_counts = pd.DataFrame({
"device": ["old", "new"],
"n": [90, 101,
"correct": [81, 2],
)
slice_counts["accuracy"] = slice_counts["correct"] / slice_counts["n"]
print(slice_counts.to_string(index=False))
print("overall"”, slice_counts["correct"].sum() / slice_counts["n"].sum())

print("equal-domain mean", slice_counts["accuracy"].mean())

SE0EE0EENEENNNNEEeEE o /n-ee
SENEEOENNEEOEEEEEeEE o 210=-0.20
.Ill.lllll’lﬂlllllﬁ
. .. chung 0.83

trung binh

hai mién 0.55

6 dac 1a doan dung; hang cudi, khung cam 14 10 anh camera mdi

Camera ct dung 81/90, camera méi chi 2 /10; accuracy chung 0.83 che khuat
nhom yéu.

Mean ngang hai mién la 0.55, khac accuracy chung 0.83 vi hai phép do c6 trong sé khac.
Ta khong tu thay metric ctia dé bing mean ngang mién; ta ding no6 lam chan doan.

Metric chinh van theo statement, kém lat dit liéu gitip hiéu ly do thing thua.

S6 mau quyét dinh dé tin cta ting con sd. V6i n mau doc 14p va accuracy p, sai s6 chuan
ctia accuracy xap xi 4/p(1 — p)/n, va khoang p + 2 sai s6 chuan cho mot vung hop 1y ctia
accuracy that. Lat nho cho khoang rong: mot lat vai chuc mau da dé bao dong, nhung

chua du dé xép hang hai model c6 diém gan nhau.
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HOI NHANH
Theo cong thirc sai s6 chuan, accuracy ctia camera méi, 2/10, va clia camera c,

81/90, c6 sai s6 chuan xap xi bao nhiéu?
A Camera mgi 0.016, camera cU 0.001
B Camera mg@i 0.03, camera ct 0.13
¢ Camera mg@i 0.13, camera cu 0.03

p Camera mdi 0.40, camera cl 0.30

0.90 + 0.06
camera cQ, n = 90 ——

0.20 + 0.25

camera mdi, n =10 o

0 0.25 0.5 0.75 1
accuracy

Nhom 10 mau c6 khoang sai s6 rat rong: 0.20 + 0.25.

Quyét dinh trong budi luyén

Loc nhan nhiéu cling c6 ranh gidi riéng. Néu bd nhiing mau ma model doan sai v6i do tu
tin cao, chi bo trong train cta tung fold; validation gilt nguyén, dé ciu hinh truéc va sau

khi loc dugc chdm trén cting mot tap. BO chdm ctia dé khong loc test theo ¥ ta.
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HOI NHANH
Mot d6i bd 10% s6 mau ma model 5-fold doan sai v6i do tu tin cao, roi chay lai 5-

fold trén phan con lai. Piém CV tir 0.811én 0.90. Poc két quéa nay thé nao?
A Chua so dudc, vi validation mdi da bd di nhiing mau kho
8 Nhan nhiéu da dudgc don, nén test sé tang khoang 0.09
¢ Nén I&p thém vai vong loc cho tdi khi CV gan 1.0

D Két qua sai, vi khéng dudc chay 5-fold sau khi loc

Quay lai bai van ban & dau budi, viéc dang chay ti€p la kiém document overlap va danh
gia trén tai liéu mai. Néu diém giam sau khi stra split, d6 la phép do da trung thuc hon.
Ta gitr split da stra dé chon model, luu mot vai cadp mau cho thay co ché, va ghi ro phat
hién nao 1a chac chin, phat hién nao con la gia thuyét. Khéng ti€p tuc dung con sd ci
nhu thanh tich ctia ban méi.

Khi di thi

» Poc vai dong that, dtype, s6 dong, ID trung va 6 thi€u truéc khi dung model.

o Tim khoéa nhém theo “mau méi” ctia dé truée khi chia; in s6 nhém chung gitra hai
phia.

« Dat canh model mot baseline 16p dong nhat va mot model chi dung metadata.

Tom tat
» boc file, dtype, ID trung va 6 thi€u theo tiing nguodn trudce khi train.

 Tim méau trung bang hash sau chuin héa; nhan mau thuén la Gng vién can xem lai

nguon, chua phai nhan sai.
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Validation chia theo nhém hodc thoi gian, ding nhu cach test dugc 1ay.

Duong tat c6 mat luc du doan nhung chi ding trong mién ci; ro ri 1a thong tin khéng

c6 lac du doan.

Léch phan phoi c6 thé & dic trung, ti 1€ 16p hoac quan hé véi nhan; histogram va

adversarial validation chi thay phan dau vao.

biém thap hon sau khi sita split ¢6 thé 1a mot tién bo trong danh gia.

Kiém tra cuoi bai

CAU1

Mot doi ghép diém danh gia phim tir ba trang web dé lam hé goi y. Trang A cham ti
1dén 5, trang B tir 1 dén 10, trang C tir 1 dé€n 100. Ngudi dung va phim da dugce khép
gitta ba trang. Tru6c khi hoc trén bang diém gop, can lam bu6c nao?

Pua diém cuUa tling trang vé cung mét thang, chang han [0, 1]
Gop nguyén diém, vi model sé tu hoc dugc khac biét thang do
B6 trang C, vi diém cla nd 18n va 1an at hai trang kia

Chuén héa z-score moét 1an trén ca cot diém da gop

PHONG THEO ) CMU 10-601 - Exam 3 Practice - Q7.5
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CAU 2
Cot height_cm c6 hang nghin gia tri tir 150 dén 190, cung ba gia tri 1.62, 1.70 va 1.75.
Xir ly thé nao la hgp ly nhat?

Coi la ngoai lai that, giir nguyén dé model hoc cac trudng hdp hiém
Xda ba dong, vi chiing ndm ngoai ba doé l1éch chuan cla cot
Nghi ghi nhdm don vi mét, nén kiém nguén réi ddi vé centimet

Thay ba gia tri bAng median cua cét cho an toan

CAuU 3
DPoan kiém nhan mau thuan trong bai dung df.groupby(key, dropna=False).Néu
bo dropna=False, nhitng dong c6 signal bi thi€u s€ ra sao?

Van dugc gom thanh mot nhém NaN nhu trudc

Bi loai khoi phép nhém, nén mau thuan & d6 khéng dudc bao

pandas b&o 16i, vi khéa nhém cé gié tri thiéu

M®&i dong thiéu thanh mat nhém riéng, véi mot nhan
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CAU 4
Muc tiéu la doan trén tai li€u méi. Trén split ngau nhién theo doan, cdu hinh A dat
0.95, B dat 0.93. Trén split theo tai liéu, A dat 0.78, B dat 0.84. Nén chon va bao cao

thé nao?
Chon A va bao 0.95, vi d6 1a diém cao nhat da do
Chon A va b&o 0.78, vi A thang & split ngiu nhién
Chon B va bao 0.84, kem cach chia theo tai liéu

Chon B va bao 0.93, vi split ngdu nhién it dao déng hon

CAu 5

Bai phan loai anh hai 16p, cac 16p can bang. Mot model chi dung ba cdt metadata la
kich thudc file, do phan giai va dinh dang, dat validation 0.93. CNN trén pixel dat
0.95. Két ludn nao hgp 1y nhat?

CNN gan nhu khéng hoc thém dudc gi, nén ndp model metadata cho gon
0.93 chi la may méan, vi metadata khéng chira néi dung anh
Validation chdc chén bi trén véi train, can chia lai tir dau

Nhan 16 qua cach thu di liéu, nén can kiém xem test cé gilt quan hé ay khéng
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CAU 6

Model cham diém tin dung hoc trén dir liéu nam 2023, dua vao dung tir thang
1/2024. bén thang 6,/2024, thu nhip trung binh ctia ngudi nép hod so giam ti 58
nghin xudng 52 nghin USD, ti 1é ngudi lam viéc tu do qua nén tang, tic gig, tang ti
5% lén 15%, va tudi trung binh giam tir 42 xuéng 38. Accuracy giam tu 81% xudng
76%. Thang 3/2024, suy thoai kinh té lam thit nghiép tang, va nhiéu ngusi chuyén

sang viéc gig. Chuyén gi dang xay ra, va nén lam gi?
Ngudng quyét dinh bi léch, chi can déi ngudng, khéng train lai
Phan phoi dau vao da doi, nén train lai véi dif liéu 2024
Pay 14 dao ddng binh thudng, giam 5 diém van chap nhan dudc

Céc dac trung da hét hgp 18, nén bd han thu nhap va loai viéc lam

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 311

CAuU 7

Mot model duyét khoan vay dang chay. Ba tuan lién ti€p, ti 1€ ho so duge duyét la
40%, 35% va 30%, con ti 1é request bi 16i ctia hé thong gitr & 0.1%. Nhan that, tic
ngudi vay c6 tra ng hay khong, phai 3 thang sau méi cé. Chi s6 nao bao dong sé6m

nhat rang model c6 thé dang gap van dé?
Ti 1& 16i hé théng, vi né do truc tiép viéc model chay
Accuracy so v8i nhan that, vi chi né do dudc chét lugng
Khéng chi sé ndo, phai dgi nhan that sau 3 thang

Ti & duyét, vi phan phéi du doan dang tréi déu

BE THI  NOAI 2026 Singapore - Vong sd loai - Cau 310
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CAuU 8
Bai phat hién san pham 16i qua anh. Train va validation c6 5% anh 16i, va ngudng 0.5
da dugc chon trén validation. D€ cho biét test c6 khoang 30% anh 16i, con anh

trong moi 16p trong giong nhu trong train. Nén lam gi v6i ngudng?
Gili nguyén ngudng, vi anh trong méi I8p khéng hé thay dbi
Do ngudng trén bang diém céng khai dén khi diém cao nhat
Gan trong s6 cho validation theo ti 1& cua test, réi chon lai ngudng

P6i sang cham accuracy, vi ti 1& I8p & test da can bang han

CAU 9

Validation c6 90% anh tir camera cii va 10% anh tir camera mdéi. Model A ding 0.92
trén camera cii va 0.60 trén camera méi. Model B dang 0.95 va 0.50. Dé cho biét
test c6 30% camera cii va 70% camera méi. Accuracy du kién trén test ctia A, cia B

la bao nhiéu, va nén chon model nao?
A dugc 0.696, B dugdc 0.635, nén chon A
A dugc 0.824, B dudc 0.815, nén chon A
A dugc 0.760, B dugc 0.725, nén chon A

A dugc 0.888, B dugc 0.905, nén chon B
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CAu 10

Bd cot device lam macro-F1 trung binh 5 fold ddi tir 0.842 thanh 0.848. B§ 1éch

chuan ctia macro-F1 gitra cac fold khoang 0.02. Két luin nao la dung mirc?
A B device chéc chén tét han, vi trung binh da ting
B Chua phan biét dugc, vi chénh Iéch nho han dao déng gitta cac fold
¢ Nén gilt device, vi bd mét cot ludn lam mat théng tin

D Khéng két luan dudc gi, vi 5 fold qua it dé so sanh

Poc thém

IOAI 2026 Syllabus, Data Science Fundamentals va Data Processing. Doc pham vi vé chia dir

liéu, x Iy thi€u, feature engineering va danh gia ctia nam 2026.

scikit-learn 1.7 — Common pitfalls, muc data leakage. Poc vi sao preprocessing phai fit trén

train.
scikit-learn — GroupShuffleSplit. Poc ¥ nghia test_size theo nhém va cach truyén groups.

James va cong su — An Introduction to Statistical Learning, chuong 5. Boc vé resampling va sai
s6 udc lugng.

Koh va céng su — WILDS, ICML 2021. Poc cach xay bo danh gia ngoai mién tu bénh vién, vung
dia ly va thoi diém khac nhau.
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