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Decision Trees

Items with attributes

(ar . - , aw) & class e

Training date→ Model

Adaptively ask questions
Prefer small trees
Computationally hard

Greedy heuristic



Greedy heuristic
Reduce " impurity

"

as much as possible
"

Pure
"

= all items in the set have same
class

Impure set - verdict is majority
Minority case = error = misclassifycation

Impunity = Nhsclassification Rate
ImpunytdMax impunity = 0-5
o.s¥\
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Tree building algorithm
Available attributes Lar , - , and
Evaluate current misclassified rate
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Compute weighted ang of impurity for each air

Among these , choose the best one → aj
For each child node , apply the same dgouh.
with Chi , - , Aj- i , Aga , - - ah) as
available attributes

stopping ?
I . No more available attributes

2. Node is pure



I . Impunity = Error =

"

cost
"

Incrementally reducing cost by refining the model

2- Is there a better notion of impunity ?

"t÷. :m::m÷÷;
non - linearly



Informatory (Shannon]

Message alphabet → Enwdy → Transunion Alphabet

Laib . - - , y . 23
{0,13

26 24226 E 25

Can we use frequency informers to improve this ?

Interpret frequencies as probabilities



Example {a ,
b
, c ,
d} ¥ 2 bits

{o.is

Menage length N → 2N ON
AN'

A - Yz Variable length a s c d

00 01 10 11b - 44 encoding -
c - 48 shorter codes

offd- '18
for frequent

•
a

letters

co ON
c d

110 Ill



200 letters input _¥ Hoo bits

I
100 a X l t 50.5×2 t 25.cx3t2Fdx3

IN t too t 75 +75--350
=

Huffman coding
Shannon - entropy - E pi togz pi
p, = probability of ith letter

Like its its
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is I -75 bits (lower Id
200 length input X 1-75 = 350 charge



Borrow entropy as a measure of imprints
M Yes - Py = MyN cases IN-m No - Pn = N

- (pylogpy t par log Pw)

Py -- I , Pn --O - ( I log I to logo) = 0
=

-0
7

Py =D, Par =L for intros 01050
defend = O



Py -- Pn -- 'z - ( I log I t I log I)

=
- C -E t - E) = t I

mm
.....



ttnohmophnn
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b- its , } Entropy - (I log 's ) - 3

log?
Gini I - EC '⇒

'

= 3-
Most implementations use Anni index

Any such function Shadd do



Brannen Information is inverse if entropy

For us entropy = impurity

Reduce impurity = Gain informatics


