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Links

e (Code template

o Kaggle

e Report template

e Math problems



https://colab.research.google.com/drive/1TcKNX-BhHkSLOKBZNoj464IHtG5VSyOe?usp=sharing
https://www.kaggle.com/competitions/ml-2024-fall-hw-4/overview
https://docs.google.com/document/d/1d5dH2-zZiRlMQkzptXeIpUFQp-yBqq2K/edit?usp=sharing&ouid=114151137392970660623&rtpof=true&sd=true
https://ntueemlta2024.github.io/homeworks/hw4/ml-2024fall-hw4-math.pdf
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Prediction of Postpartum Depression (PPD)



Task Description

o E%EENETAN (binary classification)
o A [RIRFHIREEGH, 3212020

o TR ELOfE ] EEIE (17.2%)

o THMIK ¥ (FL1034#) :

o BRHG HATT L B G, RN, HERE B EEEIRL, L
o REEL:/EESA. HBERE, BT Lih. fhEs, 18, #5258 (BMI). ..
o K AEWARHGR . ASTEMON  FIESCRE, JETEIIEA

o BRETJEMEIR AR TARE), 2275 IR (PM2.5, CO, WAL, REHAE), RIS, kil ...

o IEANEEK



https://docs.google.com/spreadsheets/d/1E7GGLlJKNR3sj2ha5SbkEzwzO_gumPSQ/edit?usp=sharing&ouid=114151137392970660623&rtpof=true&sd=true

Training/Testing Data

e Total:
o 21202 samples

e Training and validation splits :
o 16962 samples (80%)

o You can determine the ratio for the two sets

e Testing splits :
o Public leaderboard: 2120 samples (10%)
o Private leaderboard: 2120 samples (10%)




Criteria: ROC and AUC

1. Confusion Matrix (Foundation for ROC) Actual Values
°® True Positive (TP) Positive (1) Negative (0)
e False Positive (FP) é SR — e
e True Negative (TN) %
e False Negative (FN) § Negative (0) FN ™




Criteria: ROC and AUC

2. ROC Curve

e The ROC curve is a graphical plot that shows the trade-off between the True Positive
Rate (TPR) and the False Positive Rate (FPR) for different threshold values.
e TPR=TP/(TP+FN)

o Xigrecall, XM P EZEIEA LI
e FPR=FP/(FP+TN)
o HFRALAMGES, BrrGEERN EH all
3. AUC (Area Under the Curve)

ROC Curve

0.81

e The AUC represents the area under the ROC curve.

0.6

e Ranges from 0 to 1

0.4

True Positive Rate (TPR)

o = 1 :Perfect classifier

o =0.5:Random classifier 02|

o <0.5:Worse than random

—e— ROC Curve
—== Random Classifier
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Criteria: ROC and AUC

4. ROC and AUC

™/ |\
FN [FP

0.5

ROC

TPR

Threshold 0 FPR 3




Prerequisites



Ensemble

e Ensemble techniques: combine multiple models to improve performance, accuracy,
and robustness over a single model. It reduce variance and handle noise by

aggregating the predictions of several base models. Some popular methods:

o Bagging
o Stacking
o Boosting

©)

e In this homework, we will use bagging to deal with imbalanced data (17.2% positive).

You are also encouraged to use other ensemble techniques.

e More information about ensemble can be found here.



https://www.youtube.com/watch?v=tH9FH1DH5n0

Ensemble

e Bagging
Training
Sampling N’
N training examples with
examples replacement
(usually N=N’)

Set 3

l

Function
3

e (optional) Bagging variants for imbalanced data:

Testing

This approach would be helpful when
your model is complex, easy to overfit.

e.g. decision tree

Testing data x

Function
3

|

| ;

Average/voting

o include all positive samples, randam sample comparable amount of negative samples

o other imbalanced classification



https://arxiv.org/pdf/1608.06048

Surrogate Loss

e Optimizing Cross Entropy Loss vs. Optimizing AUC
o AUC = P(f(x")>f(x))
m  Wwhere X" is a positive sample, X" is a negative sample,

and f is the scoring or prediction function

m  Why? Prove itin the report.
o Gradient-based optimization vs. Rank-based optimization

e Surrogate loss imitates the AUC objective in a differentiable way, making it

easier to optimize with standard gradient-based methods. Examples:

o Pairwise Hinge Loss Lringe =y »_ max(0,1— (f(z") — f(z7)))

ztePz—eN

o Squared Hinge LOSS  Luuredtinge = Y > max(0,1— (f(z*) — f(z")))?

ztePa eN

o Exponential Loss Lop= ), > exp(~(fla")~ fz))
ztePz—eN
‘P: The set of all positive samples in the dataset.

o More

N: The set of all negative samples in the dataset.


https://ar5iv.labs.arxiv.org/html/2203.15046

Analyzing Feature Importance

e There are several ways to analyze and understand the importance of each input
feature. In this homework, we perform the following two techniques:

o Ablation study: An ablation study is a method used in machine learning to assess
the contribution of specific components by removing or altering them and
measuring the impact on performance.

o Saliency map: A saliency map is a visualization technique that uses the gradient
of the model's output with respect to the input to highlight which input features

most strongly influence the model's prediction.

Noise level: 0% 5% 10% 20%

e More information can be found


https://www.youtube.com/watch?v=WQY85vaQfTI

Regulations & Grading



Kaggle - Info

e Kaggle &% : https://www.kaggle.com/competitions/ml-2024-fall-hw-4/overview
o EANELT FAFMEK
o [X4&:
o ERBLE BM(ER)TEATR (e.g., b09901105_HBHEFF)
o FR.FRE IERAREGRENIRAERELE)
o BXREEFEERSR
o 7EKaggle Deadline®iial LLEE2{submissionfE Aprivate scoreBIEEMKIE
NBKE)E, RFE BEENRZFPuUblic Leaderboard P RIREEMMNR,
e Bonus(Optional)- 1%
o {ER4 private leaderboard HEZATH B I3,
o MR REABEEAZE ANFHRE—MEHREZR (DR=718)
£ —EfH B Mpresentation, BIZE A AR2MBE,



https://www.kaggle.com/competitions/ml-2024-fall-hw-4/overview

Regulation

o TFILUERERIEH

o TFILUERENEN




Grading Policy - Deadline

e Kaggle Deadline: 2024/11/22 23:59:59 (GMT+8)

e (ool Deadline: 2024/11/22 23:59:59 (GMT+8)




Grading Criteria

o Kaggle-3%
o {BiApublic leaderboard simple baseline73%% : 0.5%
o #Bi@private leaderboard simple baseline?%% : 0.5%
o HANH:
m score=1-rank*0.01
m public leaderboardt & 78 : 1%
m private leaderboard®HE 2 78 : 1%

o code template

e Programming report - 3%

o report template

e Math problem - 6%

o math problem

o EBAMEMERR LR, FHLNERIZENA collaborator (% . 25%)



https://colab.research.google.com/drive/1TcKNX-BhHkSLOKBZNoj464IHtG5VSyOe?usp=sharing
https://docs.google.com/document/d/1d5dH2-zZiRlMQkzptXeIpUFQp-yBqq2K/edit?usp=sharing&ouid=114151137392970660623&rtpof=true&sd=true
https://ntueemlta2024.github.io/homeworks/hw4/ml-2024fall-hw4-math.pdf

Cool Submissions

W

#£Cool £ R LU T 18
1. report.pdf
2. math.pdf

3. code.ipynb




Grading Policy - Others

e Lateness
o Cool EXE/NEF728*0.95 MXZEERO
o AYFIEEFFEEH

e Runtime Error
o BEBIEXEEIR ERBEEZEIEFBIT FELETHEINFERBEGRHA, &
0¥ 2 % EHMITRTISkaggleEh 73 73 8 x0.5,




ST RE

e Cheating
o $Pcode, $report (5 2 AMERRFIEL)

o PHzXkaggleZ &7y iR %R fiffcompetition

o R ELBN B R RE R SR B A = AR oding 22 HIRER]
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