Revision of estimation

Example

Random variable y has geometrical distribution
f(y) :p(l_p)ya pE (071)7 Y€ {071}
We have a sample Y = {y;}/_, from this distribution. Derive
1. likelihood,

2. ML estimate of the parameter p

3. posterior pdf.

Solution

1. Product of two models:
p(L=p)"p(l-p)” =p*(1-p"""
Likelihood (product of ¢ models)

L(p) = pt (1 —p)==t¥ = p* (1 - p)™

where k; = t, Sy = 22:1 y; which are statistics of estimation.

The evolution of statistics is

ST - S‘rfl + Yr

Kr = Rr—1+ 1
with the initial Sy = 0, kg = 0.

2. ML estimate - at the maximum of likelihood

Kt
St + Kt

ke =p(Se+Ke) = pr=
3. Posterior pdf - is a product of likelihood and the prior pdf
FIY) =p™ (1=p)% f(p).

Now, f (p) can be selected in the form of likelihood with prior data. It is

- Kt Stk So _ , kit+k St 43S,
£ (plY, prior) = p"* (1 — p)™* po (1 — p)™° = preTro (1 — p)> 0



=p* (1-p)*

with new statistics & and S with the same evolution but different initialization

ST - 57—1 + Yr

For = Fir1 +1

‘§0 = S(), I%O = KRgQ.
Now, it holds: kg is number of initial data and Sy is sum of initial data.

If our prior belief is that the average of Y is g, we can choose Sy and kg so that it holds

Y
y=—.
Ko
The common size of Sy and k( expresses the importance if the prior belief. If we are sure
about our guess, we choose them big. If not, they will be small.



