STAT 400 Examples for 6.4, Part 1 Stepanov
UluC Dalpiaz

p.mf. or pdf. f(Xx;0), 0eQ. Q) — parameter space.

1. Suppose Q={1,2,3} andthep.d.f. T(X;0) is

0=1: f(1;1)=06, f(2;1)=01, f(3;1)=01, f(4;1)=02

0=2: f(1;2)=02, f(2;2)=03, f(3;2)=03, f(4;2)=0.2.

0=3: f(1;3)=03, f(2;3)=04, f(3;3)=02, f(4;3)=01
What is the maximum likelihood estimate of © (based on only one
observation of X) if ...

a X=1, b) X=2;

) X=3 d X=4

Likelihood function:

L(0) = L(0:X1, Xpr . Xpy) = _ﬁlf(xi;e) = (x1:0)- .. - F(Xp:0)

n
It is often easier to consider InL(8)= > Inf(Xj;0).
=1
Maximum Likelihood Estimator: 0 =argmax L(0) = argmax In L(0).

Method of Moments:

~

E(X)=g(0). Set X =g(0). Solve for 0.



b)

b)

Let X1, X5, ..., Xy bearandom sample of size N from a Poisson

distribution with mean A, A > 0. That s,

KoL
P(x=k)=7‘%, k=0,1,2,3, ....

Obtain the method of moments estimator of A, A.

Obtain the maximum likelihood estimator of A, 71

Let X1, X5, ..., Xy bearandom sample of size N from a Geometric

distribution with probability of “success” P, 0 <P <1. Thatis,
P(X=k)=(1-p)K-1p, k=1,2,3 ....

Obtain the method of moments estimator of p, .

Obtain the maximum likelihood estimator of p, P.



4.  Let X1,Xo,...,Xp bearandom 50

sample of size N from the distribution :z:
with probability density function 8 —10
3.0 1 —2.0
1-9 28 1 e
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0 otherwise  os;
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a) Obtain the method of moments estimator of , 0 .

Method of Moments:

~

E(X)=g(0). Set X =g(0). Solve for 0.

b) Obtain the maximum likelihood estimator of 0, 0.

Likelihood function:

L(0) = L(0:X1, Xpr . Xpy) = _ﬁlf(xi;e) = (x1:0)- .. - F(Xp:0)

Maximum Likelihood Estimator: 0 =argmax L(0) = argmax In L(0).



4.  (continued)

c) Suppose N=3, and X1 =0.2, X5, =0.3, X3=0.5. Compute
the values of the method of moments estimate and the maximum
likelihood estimate for O.

5. Let Xy, Xj, ..., Xp bearandom sample of size n from N(6,90,),
where Q={(6,,6,): —0<0;<0, 0<6,<o0}. Thatis, here we
let ©,=p and 92:02.

a)  Obtain the maximum likelihood estimator of 0, él, and of 0,, éz.

b)  Obtain the method of moments estimator of 0, 61, and of 0,, 62.



