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Links

e Colab (sample code)

e Kaggle (join competition)

e Report template

e Math problems



https://colab.research.google.com/drive/1OkvJ8FC8naaNZJWrgsv7-WjqGqFM1gd9?usp=sharing
https://www.kaggle.com/competitions/ml-2025-fall-hw-1-v-2
https://docs.google.com/document/d/1U054oFyilCjhha_ICx0PG5WN_hO8T472/edit?usp=sharing&ouid=108654344629628610450&rtpof=true&sd=true
https://ntueemlta2025.github.io/homeworks/hw1/ml-2025fall-hw1-math.pdf
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HW1 Intro - PM 2.5 Prediction




Task Description
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Input shape: (n, feat, 8)
n: batch size
feat: number of features

Data Description 8 number of days

o  IRIRAEIEAE PRI GE 8k 2 S — AR B M [ BB R,

o training data: [A]—4FJEH R HYERRE TR BB HBECR, LSRR RY24/NR 2% —ifH
g, Hk~k+7/NRFROBL B & AF train_ X, 2 k+8 /NRFRY PM2.5 E
train_y,

o testing data : [l —4FRHIE Y EORRE HRUR M BOR, DLEEAEAY9/)NRF 2 —fH 3K
8, RIS/ INRFAYBIH AR 1F test X, FRTRBAIZE L/ PM2.5 E1E
train_y,

o —ILTAM 90 I IL/NRFRY PM2.5,

o Datan A 15 HEHHE v 1F 2% Friz:
AMB TEMP, CO, NO, NO2, NOx, 03, PM10, WS_HR, RAINFALL, RH, SO2, WD HR,
WIND DIREC, WIND SPEED, PM2.5,
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Training Data b5 AR R AR
LL0-7 S B A8
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HEXREBIM
% 0~7 INEF
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train_y1 _— - - - - . - - - @ @ 6@6969696969>>6>6>6>6>6>6>6>6>6>>>>@

R 12.4 | 028 1.5 5 6.6 283 21 25 0 66 1.4 142 144 2.4

% 8/IMEZ

pm2.5 127| 03 18 58 76 275 25 1.9 0 66 1.5 139 140 1.7 11
13.8| 035 34 99 134 255 24 0.5 0 63 1.7 128 111 1.3 10
148|033 34 76 11 317 34 1.3 0 57 1.7 84 91 1.7 8
153|032 26 65 92 347 30 1.1 0 55 1.7 97 43 1 11
157 0.32 28 6.8 9.7 365 28 0.9 0 57 1.8 65 47 1.3 11
156 (029 22 64 87 377 23 15 0 59 1.8 77 93 2 9
152|032 22 96 11.8 349 21 1.2 0

62 1.8 63 62 2 10




Training Data 5 R R AR
DLO~7 2 RIS
DLI~8 22 A9

R E (BRI E)

AMB TEMP CO NO NO2 NOx O3 PM10 WS HR RAINFALL RH SO2 ‘ WD_HR ‘ WIND_DIREC WIND_SPEED PM2.5
108 (032 1.7 8.6 10.3 229 21 0.6 0o 71 1.9 172 171 0.6 15
0
train_x2 0
HEREBIM
B 1~8 INEF 0
0
0
0
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0
train_y2
EXEAIM 0
T O INEFZ ‘ ,
pm2.5 138 (035 34 99 134 255 24 0.5 0 63 1.7 128 111 1.3 10
148 | 033 34 7.6 11 31.7 34 1.3 0 57 1.7 84 91 1.7 8
163|032 26 6.5 9.2 34.7 30 1.1 0 55 1.7 97 43 1 1
15.7 |1 0.32 28 6.8 9.7 36.5 28 0.9 0 57 1.8 65 47 1.3 1
156 | 029 22 6.4 8.7 37.7 23 1.5 0 59 1.8 77 93 2 9
15.2 (032 22 9.6 11.8 349 21 1.2 0 62 1.8 63 62 2 10




Training Data TG R & AR
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AMB TEMP CO NO NO2 NOx O3 PM10 WS HR RAINFALL RH SO2 ‘ WD_HR ‘ WIND_DIREC WIND_SPEED PM2.5
108 (032 1.7 8.6 10.3 229 21 0.6 0o 71 1.9 172 171 0.6 15
108 | 027 16 6.2 7.8 23.8 20 14 o 71 17 161 129 1.8 13
0
train_x3
EXEAHN 0
5 2~9 /B
0
0
0
0
0
0
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EXEAIM 0
F10/MNFZ — | = '
pm2.5 148 | 033 34 7.6 11 31.7 34 1.3 0 57 1.7 84 91 1.7 8
1563|032 26 6.5 9.2 347 30 1.1 0 55 1.7 97 43 1 1
15.7 |1 0.32 28 6.8 9.7 36.5 28 0.9 0 57 1.8 65 47 1.3 1
156 | 029 22 6.4 8.7 37.7 23 1.5 0 59 1.8 77 93 2 9
15.2 (032 22 9.6 11.8 349 21 1.2 0 62 1.8 63 62 2 10




. ¥ ZCHM training data—7H5¢
Testing Data {3410~ 75E 57

Al test yl
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En+1RKAEH
% 0~8 /B
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Sample Submission

o TH{HI 90 Ztesting dataHHYPM2.5{H, A5 TEMES B 8 Ekaggle
o Upload format : csv file
o H—ATWZESE 1d, Predicted
o TR _ATHHLR, FEAT/ R AdE K TEHIPM2.58UH (string, double)

L %ﬁ{ﬁj *% K . Id .IPredicted [
1 27.3085098
2 22.2179518
3 28.1037993
4 36.0934905
5 31.9884843
6 36.9211695
7 35.0285023
8 36.5633157
9 41.9495499
10 39.2167469
11 36.6579451
12 40.4918864
13 44.0729229
14 46.9932295
15 54.4054407
16 32.6512854

17 51.0049883 /j_i,jéf (%&i 1% @[\: % Aj%)

18 35.5596795



Kaggle




Kaggle Info

75 B 1T 8 kagglefl @R ik (5 L4 FHntufE 55)
sample code : code
Link: join competition

8 NEAT, AR
Team Name:

O (EFREL . BEE R4 (ex: b09901666 R & tuneB %K)
o HEE.HPE [LEAATE



https://colab.research.google.com/drive/1OkvJ8FC8naaNZJWrgsv7-WjqGqFM1gd9?usp=sharing
https://www.kaggle.com/competitions/ml-2025-fall-hw-1-v-2

Kaggle Submission

e Maximum Daily Submission: 5 times

e test data.csvi90EE Ky 4 1 45%public, 45% private

e Leaderboard EFTEE R &public score, 1£Kaggle Deadlinefij 7] LAig&f5#247 submission
VE 2 i 1% B RE 73 1 3 (public score & private score),

o 4 F B [E R publicl K private ) iliE

Submission and Description Private Score Public Score Use for Final Score

prediction_result.csv 0.90687 0.91166 v 4
10 months ago by

add submission details

prediction_result.csv 0.90625 0.90916 D
10 months ago l}_

add submission details

prediction_result.csv 0.90500 0.91250 v 4
10 months ago by

add submission details

predlctlon result.csv 0.90687 0.90875 [:]
10m o by I

add submission details
prediction_result.csv 0.89250 0.89958 D
10 months ago by

add submission details

No more submissions to show



Special Regulation

o [RIEPHKSEHENT
o  All python standard library
O  numpy
o pandas
o

No other packages can be used!!
m pytorch, sklearn, numpy.linalg.Istsq /&~ 7] LLH B, T RIGERERA T 5157,
mEE A B RN, SRR B




Grading / Assignment Regulations



Deadline

e Kaggle Deadline: 2025/9/26 23:59:59 (GMTHS8)
e (ool Deadline: 2025/9/26 23:59:59 (GMT+8)
o Ul kaggle 1Y {EIRF{H 2 Y8, 55270 AR {2 !




Grading Criteria - kaggle (4% + Bonus 1%)

e Kaggle Deadline : 2025/9/26 23:59:59 (GMT+8)

e Private Score Point - 4%
o Ll 2025/9/26 23:59:59 #* public/private scoreboard 2z 7304 %

m #Bi@public leaderboardfsimple baseline7 28 : 1%
m jBiBpublic leaderboardfistrong baseline77 88 : 1%
m Bi@private leaderboardisimple baselines % : 1%

m jBiBprivate leaderboard#strong baseline7 %4 : 1%
o KIEEHEE Reproduce F¥#55

e Bonus(Optional)- 1%
o {&ER4 private leaderboard HEZATE B AI#ER,
o WXRIBEAWEBREELZE RANFHRE-—MEREZR (OR=Z08)F—EBEM
presentation, BI#uG A ficRIZMBE



Grading Criteria - Programming Report (2%)
e Programming Report - 2%

O fRIE{HEEFRRIdata preprocessing®l LlimprovefREStraining/testing accuracy., i51R #E 8L
(15130 kaggle public score RMSE) LUE R {REVAE %, (0.4%)

O FEEE 2nd-order polynomial regression model (FRZEXEH), (0.8%)
Y= ﬂO W .31:13 + ﬂsz Hop m2 = [:L‘%, IL’%, ) 113%]

(@) BhE polynomial regression hixA#J Gradient descent code N
(b) TEREMA NO BE{EA feature HITFIR T, #28kEZ model FREIFEL#Y parameter &
{E X kaggle public score.

===

o EFEEE feature normalization, (0.8%)
(@) BhiE normalization B9 code W&

(b) FER{EA WD_HR #1 PM 2.5 8{& kA feature BEE train_config MItER T, #08%

model ZEH A normalization B kaggle public score #4t, i ZREEERA,



https://docs.google.com/document/d/1U054oFyilCjhha_ICx0PG5WN_hO8T472/edit?usp=sharing&ouid=108654344629628610450&rtpof=true&sd=true

Grading Criteria - Math Problem (100% + Bonus15%)

e [Math problems-100 (+15) %

o 5 K&

o Type in latex (preferable) or take pictures of your handwriting



https://ntueemlta2025.github.io/homeworks/hw1/ml-2025fall-hw1-math.pdf

Hand-in Format

o HEE
o FEIUHE (LipynbtsE)
o MEXWE
S EAIRENTU COOLEEE ! ! FEL IR !




Hand-in Format : Report

o [Riil
o FRIEFEZRTARI R, 2R, MEA
o f&MRreporttEiti [0l Z [ RE, 77 F BhEREIE
o A FEMAETREIEE, §E 5 LA SRR Btollaborator (5 144 | E25%)
o HAHAMBE G VZH— O RE R, HE

e Cool Deadline: 2025/9/26 23:59:59 (GMT+8)
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H {th#R5E Other Policy

e Lateness

o Cool ;E3Z
m — X LUNESABEAMBRMERBRECHT
m X RRETRERES S

o AEZERor REHEBER
=8 IR E R E R R

e Reproduce

o AR RAIRECAT A AERYRR, & IRARME kaggle BAORE R — B, FEA BRAZE(E £0.5.2 1]
R — 2, ALl E#E, kagglefA TR0,




H {th$R5E Other Policy

e Cheating
o $Pcode. $report (& 2 HMEFRIF]EL)

o PHEXkaggleZ HE 7 & IR 5% iffcompetition

o JREIFRIERE LR AN R E T A2 B esting datal) IE 2 42
o AG EHEZEI kaggleii &
o IR ELB) R TG R R PN =R e oding (EZERIRER, FEIREB 2 H %




TA Hour

e Mon 11:00~12:00 @#2[E

e Mon 13:00~14:00 @E—&
e Wed 12:00~14:00 @E=&

e Thurs 16:00~17:00 @FE — & ;[




Hint for HW1 programming

® We provide some suggestion (but not necessary) to pass the baseline.

o Simple baseline: You might not need so much feature (why?)
o Strong baseline: Data preprocessing, Training config tuning, Feature selection. (How to

define a good feature?)

o Of course, you can pass the baselines without following the hints. But make sure you

don't use the packages which are not allowed!




