whny Gaussian bDistribution?

When a feature (like Age or Income) is continuous, Naive Bayes assumes the values
are normally distributed. So we calculate the likelihood P(x | Class) using the
**Gaussian Probability Density Function (PDF):

1 _ )
P(x) = oo e 207

/] step 1: Sample Training Data

ID Age Income (k) Buys_Computer
1 25 40 Yes
2 30 42 Yes
3 35 45 Yes
4 40 70 No
5 45 65 No
6 50 80 No

@ Step 2: Input Tuple to Classify

Let X = (Age = 38, Income = 50)

] Step 3: Calculate Mean (p) and Standard Deviation
(o)

For class "Yes" (Tuples 1, 2, 3):

Age:

25+30+35



Uves, Age = 3 =30

- 2 + - 2 4+ - 2 +0 +
Oves, Age = \/(25 30) (30 330) (35 30) = \/y =+116.67 = 4.08

Income:

40+42+45 127
Hves, Income = 3 = 3 = 42.33

OvYes, Income =

\/(40 —42.33)? + (42 - 42.33)? + (45 - 42.33)?
3

— 2 - 2 2
:\/( 2.33)2 +( 0533) +(2.67) =\/543+o;1+713 A33 = .05

For class "No" (Tuples 4, 5, 6):
Age:

40+45+50
HNo, Age = 3 =45

— 45)2 — 45)2 — 45)2
ONo, Age = (40 -45)2 + (45 345) +(50 - 45) =\/w= TEET ~ 4.08

Income:

70+65+80 215
HNo, Income = 3 = 3 =~ 71.67

\/(70 -71.67)2+(65-71.67)2+(80—-71.67)2
ONo, Income = 3

— 2 — 2 2
=\/( 1.67)2 +( 6?.)67) +(8.33) =\/279+44?4)19+6939 3889 ~ 6.4

—— Step 4: Use Gaussian PDF to Compute Likelihoods

';'heformula: P | 7& — Q- m
k-0 - g






















































For Class = Yes:

_| P(Age =38 | Yes)

y =30, 0=4.08

p ! e “#5 %~ 0.014
= . 2:(4.08) = . 333 &~
Vo408 ° 1022 © '

] P(Income =50 | Yes)

y=4233, 0d=2.05

1 _ (50-42.33)2 1 58.78
= e 207 = ceTEr ~ 1.95%x 107
v2m - 2.05 5.13

P(X | Yes)=0.014-1.95x107> =2.73x 107/

For Class = No:

| P(Age =38 | No)

y =45, 0 =4.08

P ! S i~ 0.044
- . 2+(4.08) = . 333 =
o408 © 1022 © :

] P(Income =50 | No)

y=71.67, 0=6.24

_ (50-71.67)2
= ; . 26242 = 1 4

_ L oAy -4
37 6.24 563 e 7788 1.75%x10

P(X | No)=0.044-1.75%x107%=7.7x107°

] Step 5: Prior Probabilities



[T1 Step 6: Posterior Probabilities
P(Yes | X)o< P(X | Yes)-P(Yes)=2.73x1077-0.5=1.36x 107/
P(No | X)o< P(X | No)-P(No)=7.7%x107°-0.5=3.85x10"°

"4 Final Prediction

Since

P(No | X) > P(Yes | X)

@ The classifier predicts "No" (i.e., does not buy a computer).

* Summary: Why Gaussian Distribution Matters

For continuous features, exact probability counts don’t work.

e Gaussian distribution allows Naive Bayes to estimate probability using mean

and variance.

It's simple, efficient, and surprisingly effective when the normality assumption
roughly holds.



