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· Definitions
· Parameter (5) : a fixed (but unknown) number that describe the
population (e

.g ., p ,
of

, p, X)

· Statistic :

any function of the sample Xe ..... Xn le .g ., X ,
Sh , count of successes) . A statistic is random because it

depends on random data .

· Point estimator Tn : a statistic used to estimate a parameter
with a single number E = TrkXe , ..., Xn)

Ex : y = x = 2 X lestimates uI
n

· p = X when Xi -Bernouffi(p) (estimates pl
·

=

= when xivExp(7) (estimates 1)
X

· Properties of a good estimator
· Unbiasedness :

In is an unbiased estimator of O if
EITnI = O

Meaning : on average , across repeated samples , the estimator
hits its true value.

2)E,thatdifferences catebasemate
· Negative bias - estimator tends to underestimate

· Variance and MVUE : The variance of the estimator teffs
us how concentrated its sampling distribution is around

the true parameter.

Amongaff unbiased estimator , the one with the smallest
variance is called the Minimum Variance Unbiased Estimator .

· Mean Squared Error(MSE) :

MSEJTul = ELITn-01 I
= Var (Tn) + JE(Tn) - 012

Spread bicash

· Methods of constructing point estimators
· Method of moments : Population moments depend on parameters,I

replace them with sample moments and solve for the parameter .

If E(X) = 410) , then the estimator is

8
= y2(x)



Ex : We model values of sample by Binomial distrib . B18 . P) .

We calculated jc = 2/3. Let us find a point estimate for p .

For BL2 , p) , E(X) = up = 2 p . Using the method of moments :

E(x) = x(=)2p = 2/3( p = 1- 3 =
0
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· Maximum Likelihood Estimation : Choose the parameter O
that makes the observed sample the most probable .

Likelihood function : LIFixe ,...,n) = ite flai ;o
The MEE is the value of O that maximizes (10) .

2. Likelihood (L101)

2. Log-likelihood (f(0))
3. Derivative of log-likelihood If (01)
4. Find maximum by sofring f'(0) = 0

#Thenumber of jumps is modeled by a Pascal (Geometricate
P(X = x) = p(e - p(x

- 1

,
x)I

What is the MLE of p ?

For raw observations ...,n , the likelihood is :

L(p)= ple - pjx
-e

= pr(2 - p(ie(x - e) = ph(e -p) c(x) - n

We maximize the log-likelihood :

f (p) = (n[((p)l = fu [p"( -p)x)
-

nI

= In[p"1 + MI(e-p()
- n

I

= n fn(p)+ !"bil - n) fu(e - p)
bi) - nDerivative : f'(p) = & -i = e2 -

P
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n = Pi = exi
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Therefore : p =
M

=

M

= Em

n . x
x ;
· I



· Usual Point Estimators

· Normat Law N/p , of

· Expected value-
-> Estimators : = = =

e Xi lunbiased/
n

Biased 2 = 52 = I (x ;
- = /

2

n

Unbiased e = 5
*2

=

2 (x :
- (2

= n -25n - 2

· Binomial Law B(m
, p)

· Expecteda
-> Estimator of p : p = n
· Bernouffi Law B(p)

Particular case of binomiat with n = 1 .

-> Estimator of p : p = * (proportion of success individuals in sampfel
· Poisson Law P(X)

· E(X) = V(x) = 7

-> Estimator :I
= F

· Exponential Law E(X)

· Expected value : E(x) = erx
· variance : V(X) = 11

-> Estimator : = 1/

· Uniform Law V10,0)

· Expected/
-> Estimator (moments) :

mom
= 2 *

-> Estimator (max fikelihood) :lik = max (i)


