Feature engineering

Trac nghiém & Thuc hanh ¥ PDF bai

Feature engineering la tao thém cot dau vao tir dir liéu c6 sdn dé model doan
tot hon. Bai dung bai toan du doan s6 don hang méi gio cta cac clra hang: tu
thoi diém dat hang tao ra gi¢ trong ngay, ngay trong tuan, sé don cta gid
truée. Quy tic quan trong nhit la chi dung théng tin da ¢6 tai lic du doan. Néu
16 diing s6 don ctia chinh gié can du doan, diém validation sé rat dep nhung

model khong dung dugc that.

MUC TIEU

Tao dic trung tir cot s, cdt phan loai, thoi gian va lich str.
Dung lag, rolling va encoding theo nhom.

So cac nhém dic trung bang cung fold; tranh leakage.

M6i mo hinh can mot kiéu dac trung

Vi du don gidn nhat cta tao dac trung la tinh tudi tir ngay sinh. Hoc may ¢6 dién can
ngudi lam viéc nay; mang hoc sau & cac chuong sau tu hoc dac trung tir anh, chi, am
thanh. Vé6i dit liéu bang cd vira, gradient boosting trén cay kém vai dic trung tot thuong

la lua chon manh nhat.

Cung mot dit liéu, cach bién déi dang phu thudc md hinh sé dung:

Thao tac Mb hinh tuyén tinh, M6 hinh cay
kNN, SVM
Chuan héa thang Can Khéng can
do
Log cho bién léch Thudng cé ich Gan nhu khéng déi, vi log gilf thd tu
One-hot cdt phan Can Thudng kém ordinal hodc hé trg danh muc s&n c6
loai
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Thao tac Mb hinh tuyén tinh, Mb hinh cay

kNN, SVM
Tuong tac, ti s6 Phai tu tao Hoc dugc phan ndo, nhung tao s&n van giup
Gia tri thiéu Phai dién XGBoost, LightGBM, HistGB tu xu ly

HOI NHANH
Ap log(1 + z) cho cot thu nhap, roi hoc lai mot cay quyét dinh trén cting di liéu.

Chuyén gi xay ra?
A Cay sau hon, vi phan phéi can déi hon
B Cay chia train y hét, chi cé ngudng |& dbi
¢ Cay t6t hon han, nhé bét I&ch phai

D Phai chuan hoa lai thi cdy mdi chay dudc

bic trung so

 Bién d6i. Bién 1éch phai (thu nhap, sd lugt xem) qua log(1 + z) tré nén can déi hon,
c6 ich cho md hinh tuyén tinh va kNN. Véi target 1éch nhu gia nha, hoc log(gid) bién
sai s6 thanh sai so theo tilé: 1éch 10% & can 3 ti hay can 300 ti tinh nhu nhau, nén vai
can rat dit khong 14n at loss.

 Tiso va hiéu. Téng tién chia s mén ra gia trung binh mdi moén; s6 don trir s6 don
hay ra s6 don thanh c6ng. Nhitng phép tinh con ngudi thiy “cé nghia” thudng la dac
trung tot, vi cay phai dung rat nhiéu ngudng méi xap xi dugc mot phép chia sé hoc.
Diéu kién duy nhat: moi thanh phan cta phép tinh phéi c6 sén ltc du doan.

 Rdi rac héa (binning) thanh khoang, vi du nhom tudi: déi khi gitap mé hinh tuyén tinh
bat dugc quan hé khong don diéu.
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thu nhap (Iéch phai) log(1 + x)

Thu nhap dén sat 0 v6i dudi dai; sau log(l + x) gan can dai.

HOI NHANH
Can du doan gia nha truéce khi ban. Cot price/area dugce tao tir gia ban thuc té. Luc
du doan, area da biét nhung price thi chua. Feature nay c6 hgp 1€ khong?

A COo, vi chia cho dién tich da loai anh hudng cua target
B Co, néu chi fit scaler trén train
¢ C6, néu dung cay thay cho linear regression

D Khéng, vi phép tinh can chinh target chua biét

bac trung phan loai

Cach ma héa Y tudng Dung khi
One-hot Maéi gia tri mot cot 0/1 it gia tri khac nhau; mé hinh tuyén tinh
Ordinal Méi gia tri mot s6 nguyén Co thur tu that (S < M < L), hodc cho mo hinh cay
Tan suat Thay gia tri bang s6 lan xuat Nhiéu gia tri; dd phé bién cé y nghia

hién
Target Thay gia tri bang trung binh Rat nhiéu gia tri (ma quan, ma san pham)
encoding y cla no
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Target encoding manh nhung nguy hiém: dung y d€ tao dic trung chinh la clra ngd ro ri

dir liéu. Hai quy tac:

1. Tinh out-of-fold. Gia tri ma héa ctia mot mau chi dugc tinh tur cac fold khac, khong
bao gic dung chinh y cta no.
2. Lam mugt (smoothing) cho gia tri hi€ém. Véi gia tri ¢ xudt hién n, lan, trung binh nhan

e, trung binh toan cuc g va hé s6 m:

NeYe + MY

TE(c) = o
Cc

Vi du: quin A chi ¢6 3 mau va ca 3 déu c6 nhan 1, trong khi ti 1€ chung 1a 0.3. Vi m = 10,
TE(A) = (3-1410-0.3)/13 ~ 0.46, khong phai 1.0. Ba mau chua da d€ tin rang quin A
“chic chan” mang nhan 1.

trung binh riéng 1.0

trung binh riéng 0.5

ti1é chung 0.3

0 3 10 20 40 60
s& mau n_c cla gia trj

Gia tri it mau bi kéo vé ti 1é chung; nhiéu méau thi gan trung binh riéng.
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HOI NHANH
Van m = 10 va ti 1é chung 1a 0.3. Quén B c6 20 mau, mdt nlra mang nhan 1. Gia tri

ma hoa ctia B bang bao nhiéu?

A khoang 0.43

B 0.50
c 0.30
D khoang 0.40

CatBoost cai sdn mot bién thé an toan cta target encoding; LightGBM cling nhén truc

ti€p cot phan loai.
Khi mét mau c6 thé mang nhiéu gia tri cung lic, nhu mét phim c6 nhiéu dién vién trong

danh sach 200 ngudi, dung multi-hot: 200 c¢6t 0/1, cho phép nhiéu sd 1 trén cting mot
hang.

Gia tri thiéu

Trudce khi xit 1y, hoi vi sao 6 bi trong. Xda moi dong cé 6 trong thudng dat hon tuéng: 20

cdt, moéi 6 thi€u ngau nhién 15% thi chi 0.85%° ~ 4% sd dong con du.

» Dién biang median (s6) hodc gia tri phd bién nhat (phan loai), hoc trén train rdi ap lén
moi tap.

o Thém cot chi bao “co bi thi€u khong”. Viéc thi€u ciing 1a thong tin: khach bo tréng 6
thu nhap c6 thé khac han khach dién day da.

e VG6i cac thu vién boosting, thuong dé nguyén NaN cho mo6 hinh tu hoc huéng di tot
nhat.

bién trung binh con lam ¢4t trong it bién dong hon thuc té: cot 2, 4, 8 cung hai 6 trong

dién bang trung binh 14/3 thi phuong sai gidm tw 6.22 xudng 3.73.
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HOI NHANH
Khach bo tréng 6 thu nhap co ti 1é v6 ng 40%, khach dién day du chi 10%. Ta dién

median vao 0 trong va khong thém cdt nao khac. Hé qua chinh 1a gi?
A M6 hinh mét di tin hiéu "bd tréng"”, mét tin hiéu rat manh
8 Khéng sao, vi median gilf nguyé&n phan phéi
¢ Tét han, vi dit liéu khéng con gia tri NaN

D M6 hinh bao 16i, vi cot da doi kiéu d liéu

Thdi gian

o Truéc hét dua moi cach viét ngay (“11/10,/2026”, “2026-10-11") vé mot dinh dang, va
biét chic “11/10” la ngay-thang hay thang-ngay.

» Tach ngay gio thanh nam, thang, ngay trong tuan, gio, ngay 1€, cudi tuan.

o bdc trung cé chu ky nhu gi¢ trong ngay nén ma hoa trén duong tron, dé 23 gic va 0

gid ndm gan nhau:

27t 27t
sin = SIn —, cos = COS — T = 24.
v T v T

V6i cach nay, khoang cach gitra 23 gig va 0 gic 1a 0.26, con gitra 12 gig va 0 gic la 2, ding
nhu truc giac. Néu chi dung s6 gi¢ thi 23 va 0 cach nhau xa nhat.
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(sin, cos) trén vong tron
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Ma hoa (sin, cos) dat 23 gic canh 0 gid trén vong tron.

gid la mot s6 (sin, cos) clia gio g5 14 mot 56 (sin, cos) ctia gio
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gid [a mot s6 (sin, cos) ctia gio #1513 mét s6 (sin, cos) ctia gié
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0 gi&: sin +0.00, cos +1.00 - trén truc sé nhay tir 23 vé 0, trén 3 gid: sin +0.71, cos +0.71

vong tron chi di mét budc

Gio trong ngay chay tur 18 gid qua nita dém: trén truc s 23 va 0 cach nhau xa
nhat; ma hoa (sin, cos) dat ching canh nhau trén vong tron.
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HOI NHANH
Sau khi ma hoa gi¢ bang sin va cos v6i T' = 24, khoang cach Euclid gitra 22 gi¢ va 2

gi¢ bang bao nhiéu?

A 20
B 1
c 4

D khoang 0.26

Chubi théi gian
Du doan y, tir qua kht, cac dic trung hay dung:

e Lag: yt1,Y:-7, Yt 365, tﬁy chu ky cua du liéu.
» Thong ké cira s6 trugt (rolling): trung binh, do léch chuin ciia k bude gan nhat.

¢ Saiphan qua khir: y; 1 — y; o dé du doan y;, do xu huéng tir nhitng gia tri da co.

Quy tic vang: moi dic trung tai thoi diém ¢ chi duge dung thong tin trude t. Rolling
mean phaéi dich lti mét budce (shift(1)) trude khi ldy clra sé; néu khong, gia tri can du

doan da nam san trong dic trung. Validation cling phéi chia theo thai gian (bai 1.3).
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HOI NHANH

Dung sai phan y; — y:—1 lam feature dé du doan y:. C6 hgp 1€ khong?
A Co, vi sai phan do xu hudng gan nhat
B Co, néuy, ; da dudc lay bang shift (1)
¢t Khéng, vi n6 chua chinh y;

D Khéng, vi sai phan chi thém nhiéu

Lag va rolling biang pandas

Cira hang A c¢6 doanh s6 5, 7, 6 & ba gi¢ lién tiép. Khi du doan gio ké ti€p, lag_1 bang 6 va
trung binh hai gia tri gan nhat 1a (7 + 6)/2 = 6.5. Nhung néu dang du doan chinh gid c6
s6 6 ma rolling lai gom s6 6, ta da dung dap an. shift(1) day mdi gia tri xuéng mot hang:

doanh s6 ctia mot gid chi duge dung tur gio sau.

Python

import numpy as np

import pandas as pd

history = pd.DataFrame({"shop": ["A", "A", "A", "B", "B"I,
"time": [1, 2, 3, 1, 2],
"sales": [5., 7., 6., 3., 4.1})
history = history.sort_values(["shop", "time"])
history["lag_1"] = history.groupby("shop")["sales"].shift(1)
history["mean_prev_2"] = history.groupby("shop")["sales"].transform(

lambda s: s.shift(1).rolling(2, min_periods=2).mean()

)

print(history.to_string(index=False))
assert history.loc[2, "mean_prev_2"] == 6.
KET QUA

shop time sales 71lag_1 mean_prev_2
A 1 5.0 NaN NaN
A 2 7.0 5.0 NaN

Al Canuc80k - Bai 2.11 - Feature engineering 9/23



1 3.0 NaN NaN
B 2 4.0 3.0 NaN

O gi¢s 3 cia A, mean_prev_2 1a 6 vi hai gid trude c6 5 va 7. Pau chuéi thiéu lich st nén
NaN la dang, khong phai code hong. Co thé dién bang gia tri hoc trén train, hodc dé
model tu xir Iy NaN; dién bang dit liéu tuong lai cho “dd mat hang” 1a leakage. Nhé sort
theo thai gian trong tung nhom trudc khi shift.

gis 1 gis 2 i 3 (can du doan)
5 7 6
dung  — lag_1l =7
dung |} | shift(1).rolling(2) = 6
sai: chufa target } | rolling(2) = 6.5

Sau shift(1), lag va rolling chi dung gi¢ trudc gis can du doan.

HOI NHANH
Quén shift(1), viét thing rolling(2).mean() trén doanh s6 5, 7, 6 ciia ctra hang A.
Gia tri 6 gio 3 bang bao nhiéu?

A 6, gibng hét ban co shift
B 7, gia tri gan nhat truéc do
C 6.5, co chua lubn target cua gic 3

0 NaN, vi chua du lich su

Du bao nhiéu gi¢ mat lic. Néu phai du doan ca khdoi gic tuong lai mot lan, doanh s6 ctia

nhiing gio dau khdi chua c¢6 dé lam lag cho gio sau. Khi d6 hoac du doan dé quy (1ay du
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doan ctia gio trudce lam lag), hodc chi dung lag da xa, vi du doan 24 gic t6i thi chi dung
lag tir 24 tré 1én. Khong dugc 14y target that ctia validation lam lag nhu thé da biét.

bac trung gop nhom

Thong ké theo nhom thudng la dic trung manh nhat trong di liéu bang: s6 don trung
binh ctia méi khach, gia trung binh ctia méi danh muc, do léch ctia mét giao dich so véi
théi quen ctia chinh ngudi dé. Véi pandas, d6 1a mot dong
groupby(...).transform("mean"). Néu thdng ké c6 dung y, quy tic out-of-fold & phan

target encoding van ap dung.

HOI NHANH
Thém cOt shop_mean = groupby("shop")["sales"].transform("mean"), tinh trén

toan bang train theo gid, roi dung né dé du doan sales. Co van deé gi?
A Khéng sao, day chi 1a théng ké theo nhém
B COt nay trung thong tin vdi one-hot cua shop
C transformlam xao trén thu tu cac hang

D M&i hang chiia ca sales cua chinh né I1an sales tuong lai

Gia tri moi 6 test

Ma ctlra hang 1a danh muc, khong phai s6 d€ so 16n nhd. One-hot danh mot cot cho moi
gia tri da thay; ¢ test c6 ma mdi thi handle_unknown="ignore" cho toan sé 0 trong nhom
coOt do. Code chay dugc, nhung mo hinh khong biét gi vé cira hang méi. Mudn doan tot

ctra hang méi, can dic trung chung nhu khu vuc hay dién tich, néu thong tin dé co6 sén.
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Code du6i ghép dién thi€u, chuan héa va one-hot vao mot ColumnTransformer, fit trén

train roi transform mot ctra hang méi.

Python

from sklearn.compose import ColumnTransformer
from sklearn.impute import Simplelmputer
from sklearn.pipeline import make_pipeline

from sklearn.preprocessing import OneHotEncoder, StandardScaler

train_features = pd.DataFrame({"size": [10., np.nan, 30.], "shop": ["A", "B", "A"]1})
new_features = pd.DataFrame({"size": [20.], "shop": ["C"]})
numeric = make_pipeline(SimpleImputer(strategy="median"), StandardScaler())
preprocessor = ColumnTransformer([
("number", numeric, ["size"]),
("category", OneHotEncoder(handle_unknown="ignore", sparse_output=False), ["shop"]),
D
encoded_train = preprocessor.fit_transform(train_features)
encoded_new = preprocessor.transform(new_features)
print("shape:", encoded_train.shape, encoded_new.shape)

print("mau mdi:", encoded_new.round(3).tolist())

KET QUA

shape: (3, 3) (1, 3)
midu méi: [[0.0, 0.0, 0.0]]

Hang méi c6 cdt s6 chuan hoa bang 0 vi 20 bang median/mean ciia train sau dién thiéuy,
con hai cdt A/B déu bang 0 vi C chua xuat hién. Quan trong la khong fit_transform lai
trén tung tap: nhu vay s6 cot va y nghia cot c6 thé doi, chua ké thong ké validation bi

dung dé hoc phép bién doi.
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HOI NHANH

Trong code trén, néu 1 goi preprocessor.fit_transform(new_features) thay vi

transform, dau ra co shape gi?
A (1, 3),nhucl
B (1, 4
c @, 2)

D Bdo 16i, vi C chua tiing xuat hién

Van ban, anh, am thanh
Dir liéu khong ¢6 cdu tric cling can thanh vector:
» Van ban: dém tu, TF-IDF (bai 6.1), hoac embedding cau (bai 6.2).

o Anh, am thanh: embedding tir model pretrained (Chuong 4).

Sau d6, moi ky thuat ctia chuong nay dung lai dugc: PCA cho embedding, kNN trén
embedding, gradient boosting trén embedding ghép véi dic trung bang.

Lam c6 kiém chiing
Thém dic trung la thém gia thuyét; gia thuyét can dugc kiém. Quy trinh don gidn ma

hiéu qua:

1. Dung baseline va ghi di€ém cross-validation.

2. Thém mdt nhém dic trung, do lai bang dung cung cac fold. Gitr néu tang ro, bd néu

khong.

3. Ghi lai moi thir nghiém: nhom dac trung, di€m tung fold, thdi gian chay.
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Lam ngugc lai, tic bé tiing nhém khoi mé hinh day da (ablation), cho biét nhom nao that
su ganh di€ém. Feature importance ctia m6 hinh cay chi la ggi y; permutation importance

trén validation dang tin hon.

bing loc dac trung chi bing diém cta ting cot riéng 1é: v6i y = 1 XOR, z2, mbi cdt mdt
minh khéng néi gi vé y (thdng tin tuong hoé bing 0), nhung hai ¢4t cung nhau xac dinh y

hoan toan.

HOI NHANH
Mo hinh day dt c6 MAE 2.0 trén cac fold ¢ dinh. B6 nhom lag thi MAE la 2.9, bo
nhoém thai gian 1a 2.02, bd nhom thong ké cira hang 1a 2.3. Nhém nao déng gép

nhiéu nhat?
A Nhom lag
B Nhom thgi gian
¢ Nhém théng ké cuia hang

D Chua biét khi chua xem feature importance

M&i dac trung nén tra 16i duge hai cau: né dugc biét ltic nao, va vi sao c6 thé lién quan
target. Vi du “gid cudi tuan” c¢6 thé déi nhu cau that; con “ma don” c6 thé chi vo tinh tang

theo thai gian.
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HOI NHANH
V6i md hinh cdy, cdt order_id diing dau bang feature importance. Phan tng hop Iy
nhat la gi?

A Gill lai, viimportance cao la feature tét
8 Nghingd, vi ma cé thé tang dan theo thdi gian
¢ Chuan héa order_id réi hoc lai

D One-hot order_id cho md hinh hiéu ré hon

Danh sach kiém tra ro ri
Trudc khi vui mung vi diém validation tang vot, tu hdi:

» Dic trung nay c6 dung y ctia chinh mau dé khong?
e Co6 dung thong tin tir tuong lai khong?

o Co6 dugc tinh trén ca train 1an test cting ltc, kiéu chudn hoa hay dém tan suat trén

toan bo di liéu, theo cach ma lac trién khai that khong lam duge khong?

o Luac du doan that, dic trung nay cé san khong?

Mot dac trung tot dén muc kho tin thi thuong dang la khong nén tin.
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HOI NHANH

Dém tan suit ctia ma san pham trén train va test gop lai, khong dung nhan. Cach

nay hgp 1 khi nao?

A Ludn hgp 1€, vi khdng dung tGi nhan

B Khéng bao gid, vi da nhin vao di liéu test

¢ Chi khi m6 hinh phia sau la cay

D Khiluc du doan that cling c6 sén ca 16 ay

Dung thu vién

Python

import numpy as np

import pandas as pd

df = pd.DataFrame({
"time": pd.date_range("2026-10-01", periods=6, freq="h"),
llshopll: ["A", IIBII’ llAll, IIAII’ IIBII, IIAII],

"sales":

)

df["hour_sin"] =
df["hour_cos"]
df["lag_1"] = df
df["roll_mean_2"] = df.groupby("shop")["sales"].transform(lambda s:

[5I 3’ 7’ 6' 4I 9][

s.shift(1).rolling(2).mean())

df["shop_count"] = df.groupby("shop").cumcount()

print(df.drop(columns="time").round(2).to_string())

KET QUA

shop sale
A

NN RO

B
A
A
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hour_sin

0.00
0.26
0.50
0.71

hour_cos

1.00
0.97
0.87
0.71

lag_1
NaN
NaN
5.0
7.0

roll_mean_2
NaN
NaN
NaN
6.0

np.sin(2 * np.pi * df["time"].dt.hour / 24)
np.cos(2 * np.pi * df["time"].dt.hour / 24)
.groupby("shop")["sales"].shift(1)

# sd 1an da xudt hién trudc hang hién tai

shop_count
0

0
1
2
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4 B 4 0.87 0.50 3.0 NaN 1
5 A 9 0.97 0.26 6.0 6.5 3

HOI NHANH

Hang 4, thudc ctra hang B, ¢6 lag_1 = 3 nhung roll_mean_2 lai la NaN. Vi sao?
A shiftlam mat dif liéu cua B
B Trudc dé B méi co6 mot gid ban
t Rolling tinh chungca AvaB

D Do round(2) khiin két qua

Khi di thi
o V61 mbi cot, hoi: sinh ra ltc nao, lic du doan da c6 chua.

» Target encoding va moi thong ké dung nhan phai tinh out-of-fold.

o Modilan thém mot nhom feature, so trén ciing cac fold.

Tom tat

o Dac trung la noi kién thirc vé bai toan bién thanh diém s6; cach bién déi phu thudc
mo hinh.

» CoOt phan loai: one-hot, ordinal, tan sut, target encoding (out-of-fold, c6 lam mugt).

 Thdi gian: tich thanh phan, ma héa chu ky bang sin/cos; chudi thai gian ding lag va
rolling chi tir qua kh.

e Thém dac trung c6 kiém ching bang cross-validation; luon soat ro ri.
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Kiém tra cudi bai
Mudi cau kiém ca cach hiéu, phép tinh va quy trinh. Cau sai chi ra phan can doc lai; hay

lam truéce khi mé 16i giai.

CAU1
Can du doan gia ban ctia ngay mai. Néu cac di kién duge mo ta dung, feature nao

tao dugc ngay luc du doan?
Gia ban thuc té ngay mai chia cho dién tich
Chénh l&ch gilta gia du doan va gia ban thuc té ngay mai
Nhom gia chia theo target cua chinh ngéi nha

Gia cua cac nha lan can da ban thang trudc

CAU 2
Du doan s6 khach ctia mot budi hoa nhac. Mot feature 1a “sé khach ctia budi trude,

néu biét”. Nén ma hoa thé nao?
One-hot cho tliing gia tri sé khach
Gilt dang s6 da chuan hoa, dién 0 khi khéng biét
Gilt dang s6 da chuan hoa, thém mét cét danh dau khi khéng biét
B6 cot nay, vi dbi khi bj thiéu

PHONG THEO ) MIT 6.036 - Final, Spring 2022 - Q5(a)
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CAu 3
Doanh s6 cac gio da bi€t 1a 4, 8, 6. Ta du bao gio ké ti€p, dung trung binh trugt ctia
hai gid gan nhat. Feature hgp 1€ bing bao nhiéu?

(6 + doanh s6 cua gi6 can du bao)/2

CAU 4
Bang gom nhiéu clra hang, cac hang chua xé€p theo thoi gian. Muon tao lag 1 bang
groupby("store").shift (1), ta phai lam gi tru6c?

Sép theo sales cho gia tri lag 6n dinh hon

Shift ca bang trudc, réi mai group theo store

Chi can reset_index, vi shift tu doc c6t time

S&p theo store rdi theo time, sau d6 mdi shift trong tiing nhom
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CAU5
OneHotEncoder fit trén hai loai A va B, v6i drop=None va handle_unknown="ignore".

Validation c6 hai loai B va C. Sau transform, hai vector la gi?
Bla (e, 1),Cla (0, 0)
Bla (o, 1),Cla (1, 0)
Bla(e, 1, 8),Cla(e, 8, 1)

Bla(1, ©),Cla(e, 1)

CAu 6
Dir liéu c6 D = 10 feature. M& rong da thirc bac hai gom moi s6 hang bic mdt, moi
binh phuong va moi tich chéo z;z; v6i i < j, khong tinh hé s6 tu do. C6 tat ca bao

nhiéu feature maoi?
55
65
100

110

PHONG THEO ) CMU 10-601 - Exam 2 Practice - Q3.1(a)
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https://www.cs.cmu.edu/~mgormley/courses/10601/handout/exam2_practice_problems.pdf#page=10

CAu 7
Mot loai hiém chi c6 mot mau train, véi y = 100. Target encoding 1ay trung binh

theo loai trén toan bd train, tinh ca nhan ctia chinh mau dy. Rui ro cu thé la gi?
Khéng sao, StandardScaler sé loai hét ro ri nay
Thém nhiéu cay thi encoding sé doc lap véi y
Feature cUa mau &y chinh 1 y = 100

Encoding chi gay 16i khi loai la chubi

CAu 8
M6 hinh A trén b fold cti c6 MAE 3.0. Thém mét feature méi va déi sang bo fold
khac thi MAE con 2.6. Muon biét riéng tac dong ctia feature, ta chay gi tié€p?

So MAE trén train cua hai mé hinh, trén hai bo fold hién co

Chon bd fold nao cho mé hinh cé feature mdi diém tét nhat

Lay 3.0 — 2.6 lam muc cai thién chac chan do feature

So A va A cdng feature mdi trén cing mét bo fold c6 dinh
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CAu 9
Luac 0 gio, ta phai du bao cung lic ca 24 gio t6i, va khong nhan duge nhan nao
trong khdi ay. Lag ctia gi¢ 2 c6 dugc dung doanh s6 thit cta gic 1 khong?

A Budc, néu dung trung binh truct thay vi lag don
8 Khéng, vi ltc 0 gi chua cé doanh s6 gid 1
¢ Budc, vi giG 1 dung trudc gid 2

D Pudc, néu gid 1thudc tap validation

CAU 10
Dau vao (z1, z2) dugc thay bing vector feature (1, z2, x3), roi hoc logistic
regression v6i tham so (b, wy, we). Ranh gi6i quyét dinh, noi P(Y = 1) = P(Y = 0),

la tdp nao?
A b+ wiz? + wex3 = 0, chang han mot ellipse
B b+ wir + wyxs = 0, mdt dudng thang
¢ wiz? = wyx3, hai dudng thang qua géc

D z?+ 23 =1, ludn la dudng tron

PHONG THEO ) CMU 10-601 - Exam 2 Practice - Q2.5(a)

Poc thém

« Kuhn, Johnson — Feature Engineering and Selection, ban doc truc tuyén mién phi. Biéu dién

dir liéu, lva chon dic trung va kiém nghiém.

« Zheng, Casari — Feature Engineering for Machine Learning. Tt bién d6i s6, ma héa danh muc

dén van ban.
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https://www.cs.cmu.edu/~mgormley/courses/10601/handout/exam2_practice_problems.pdf#page=9
https://bookdown.org/max/FES/

e Géron — Hands-On Machine Learning, chuong 2. Mot du an tron ven véi ColumnTransformer

va pipeline.
« scikit-learn — Preprocessing data. Scaler, encoder, imputer va cach ghép ching vao pipeline.

o scikit-learn — TargetEncoder. Doc khac biét fit_transform v4i fit roi transform va co ché

cross-fitting.
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https://scikit-learn.org/stable/modules/preprocessing.html
https://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.TargetEncoder.html

