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1. Introduction 4

Notations

Basic reminder about Gaussian
R.V.

General approach used
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import-numpy-as-np
import-matplotlib-as mpl
import-matplotlib.pyplot-as -plt

nbsample =-1000
proba-=-[0.5,:0.4,-0.1]

sample = np.random.choice(a=[0, 1, 2], size=nbsample, - p=proba)
plt.hist(sample)
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The probability density of the normal distribution is

where

» 1 is the mean or expectation of the distribution (and also its median and mode),
e o is the standard deviation, and

2 . .
e o° is the variance.

We will write
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 The mean is the expected value of Y

 The variance is the expected squared deviation
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i
import-numpy-as-np

import-matplotlib-as mpl
import-matplotlib.pyplot-as-plt

nbsample =-1000
mean-=-1.5
std-=-3.

sample = np.random.normal(loc=mean, -scale=std, -size=nbsample)

print('estimated -mean-:', -np.mean(sample))
print('estimated-var-:', -np.var(sample))

hist, -bin_edges-=-np.histogram(sample, -bins=30, -density=False)
plt.plot(bin_edges[0:-1], -hist, -alpha=0.6, ‘color="'r")
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2. Bayesian Decision Theory

Human sex ratio

Map indicating the human sex ratio by country.["]
- Countries with more females than males.

I:I Countries with the same number of males and females (accounting

that the ratio has 3 significant figures, i.e., 1.00 males to 1.00 females).
- Countries with more males than females.

- No data




Classroom scale
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Fréquence en %

Conditional probabiblities

Normalized histogram of men’
size in France in the seventies
and estimated Gaussian density.
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2. Bayesian Decision Theory

« Bayesian Decision Theory is a fundamental
statistical approach to the problem of pattern
classification.

» Quantifies the trade-off between various
classifications using probability and the costs that
accompany such classifications.

shutterstr.ck:

e Assumptions:
 Decision problem is posed in probabilistic terms. Fingerprint classification
 All relevant probability values are known.

 The classification is to estimate a realization of the hidden X from the observable Y.
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2. Bayesian Decision Theory

is called the “0-1 loss” function
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of the classifier.
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Example

s cond law 1 s Discrim 1
s Ccond law 2 mmmm Discrim 2
— Mixture
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memm Discrim 1
e Discrim 2
m— Mixture
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T L) + oo
'3 —/ m(2) f2 (y) dy+/ (1) f1 (y) dy+/ m(2) f (y) dy.
A




