
CSE 446 Spring 2026
Section 2



Reminders

● HW1 due Wed, Apr 22

Some tips:

- Use office hours to your advantage
- Student TA OH for homework questions
- Professor OH for conceptual questions

- Skim the homeworks the day they are assigned and try one problem
- Motivates you to get things done on time, starting an untouched assignment can be daunting

- Keep a tab open with the lecture slides while you do the homework for 
reference



a. Data Normalization/Standardization (1.1/1.2)
b. Train/Val/Test split (2.1)
c. MLE (3.b)
d. Review Linear Regression



Problem 1





Example of Normalization/Standardization

Normalization Vs. Standardization 
(Feature Scaling in Machine 

Learning)
Stock Prediction Dataset

http://www.youtube.com/watch?v=bqhQ2LWBheQ


Normalization: Range 0 - 1



Standardization: 0 Mean, 1 Standard Deviation 





What do you never ever ever ever ever ever ever ever ever do?

Tune your model on your test set!

Training 
parameters

Choosing 
hyperparameters

Easy to 
remember… Easy-ish to 

remember…

Preprocessing, small 
changes, etc…

Hard to 
remember

Very sinister!



Easiest way to combat this?

Data

Data Test

Data

Test
Only touch this until 
everything is done

Then you 
can free 
him



Train/Val/Test Splits



Stock Prediction Dataset (E.g. train/val split)

       X(1)
1                     X

(2)
1                   Y 



Problem 1.1



Constant feature. 
Likely remove the feature before standardization and and add it back to the 
dataset to avoid divide by zero error.





Problem 2.1



mu is calculated from the 
entire data (train + test), 
intertwining them!

This is bad!

Correct procedure:
- Split into train and test
- Compute the mean of 

the train data (μtrain)
- De-mean both train and 

test data using μtrain



The final model is trained on 
BOTH the training and 
validation sets.

This is… eh…

Your hyperparameters 
selected on just the train data 
may not hold for train + val:

- More data is good but you 
should ensure that the 
hyperparameters you tuned 
do not depend on the 
number of elements.

- Tradeoff between more data 
and better test error 
estimate



Problem 3b



Estimating from noisy measurements

● E.g. If your hand is not 
perfectly still, you 
introduce some noise

● The noise follows some 
distribution if studied 
○ [e.g. more likely that 

your hand drops 
lower than goes 
higher]



Two Common Noise Distributions In The Class



Then:

       ie. the probability of observing the data 

Problem 3b - Context

Linear model with noise: 

    Rewrite as:

We will use MLE to maximize the likelihood of 
seeing the data by finding 

Noise has density p(z=v):

mu = 0 and b = a 

(which color curve best 
matches the noisy data 
distribution?)



Maximum Likelihood Estimation (MLE)





3b) Laplacian - Work in pairs for 3 minutes for the first step





Cool Connection

Visual similarities exist 
between the L1 norm vs. the 
Laplacian, and the L2 norm 
vs. the Gaussian

Using Laplacian (sharp) as noise results in the 
L1 norm (sharp) in the optimization equation

Using Gaussian (smooth) as noise results in 
the l2 norm (smooth) in the optimization 
equation



Linear Regression Review

We will continue the optimization problem for the standard linear regression 
(gaussian noise assumption)









Problem 4.2





Questions?


