
Homework 4 Review Outline

• Decision Trees

• PCA

• Attention



Decision Trees



Decision Trees

T1 and T2 are as good in terms of classification error. T2 is better in terms of both conditional entropy and 

weighted Gini impurity. Also, T2 leads to a pure (100% certain) node.

T2 is probably preferable to T1. 

Conditional entropy and Gini impurity appear to be more suitable measures to decide which variable to split 

on. They are more sensitive to changes in the node probabilities than classification error.



Decision Trees



Decision Trees

Incorrect.

Correct.



Decision Trees



Decision Trees

Correct.

Correct.



Decision Trees



Decision Trees



Decision Trees (recap)



PCA



PCA

*For more hands-on PCA-related math problems, see problem 1 of the 2nd mini-discussion (and lecture)!



Attention

Credit: Stanford CS 224n



Attention
Problem 2.1: 

Problem 2.2:



Credit: Stanford CS 224n

Self-Attention



Self-Attention



recap



Self-attention/Transformer animations

• 3blue1brown animated visualization on Transformer’s attention 
mechanism: https://www.3blue1brown.com/?topic=neural-
networks&lesson=attention

• If interested, continue to watch the next chapter on MLP & how 
facts might be stored in a model: 
https://www.3blue1brown.com/?topic=neural-
networks&lesson=mlp
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