10.

Statistical Inference
Test Set 2

Let X,, X,,..., X, be a random sample from a U (-9, 26) population. Find MLE of 6.
Let X,,X,,...,X, be a random sample from a Pareto population with density

pa’ .
fy (X)=—=,x>a,a >0, f>2.Find the MLEs of «, .

Xﬂ+l !
Let X,, X,,..., X, be a random sample from a U (-8, 8) population. Find the MLE of 4.
Let X,, X,,..., X, be a random sample from a lognormal population with density

1 1 )
f. (x) = exp{———(log. x— u)?}, x > 0.Find the MLEs of x and o2.
x (X) ox2n IO{ 202( g ﬂ)} u

Let (X.,Y,),(X,,Y,),....(X,,Y,)be a random sample from a bivariate normal population
with parameters s, u,, o7, o2, p . Find the MLEs of parameters.
Let X,, X,,..., X, be a random sample from an inverse Gaussian distribution with density

fx (X) :(

1/2 /I(X _ )2
] exp {——Zﬂ} x> 0. Find the MLEs of parameters.

27x° 21°X

k

Let (X,,X,,..,X,) have a multinomial distribution with parameters n:ZXi,
i=1

k
Py PO P,y Py sl,z p; =1, where nis known. Find the MLEs of p,,..., p,.
j=1

Let one observation be taken on a discrete random variable X with pmf p(x|#), given
below, where © ={1,2,3}Find the MLE of 6.

0
1 2 3
1 12 | 1/4 | 1/4
X 2 35 | 1/5 | 15
3 13 | 172 | 1/6
4 1/6 | 1/6 | 2/3

Let X,, X,,..., X, be a random sample from the truncated double exponential distribution
with the density
e’lxl

f (X)=——r

x() 2(1-¢e7)

Find the MLE of 6.

, | x|<8,8>0.

Let X,, X,,..., X, be a random sample from the Weibull distribution with the density

f.(X)=a X’ x>0,a>0,B>0.
Find MLE of « when gis known.



Hints and Solutions

The likelihood function is L(@,x) = —0 <Xy <X <o <X,y <260,60>0. Clearly

1
@)
it is maximized with respect to & , when @& takes its infimum. Hence,

0 :max[—x hj
ML W)

n_ng
The likelihood function is L(a,ﬂ,l)='n6L, Xqy >a,a>0,4>2. Lis maximized

q I
i=1
with respect to o when « takes its maximum. Hence a,, =X, . Using this we can

B n{xa)}nﬂ
1%

log L'(8,x)=nlog B+nplog X, — (B +1) Iog(Hxij. This can be easily maximized
i=1

rewrite the likelihood function as L'(f, x) = , B> 2. The log likelihood is

-1
- X
with respect to S and we get S, :FZIog ﬁ} :
n X
3. Arguing as in Sol. 1, we get 6, =max (X, X, )= max | X; |.
4. Directly maximizing the log-likelihood function with respect to x and o, we get
- 1 R 1 -
Hue :Hzlog Xi, O-I\Z/IL :HZ(IOQ X; _/uML)Z'
5. The maximum likelihood estimators are given by
A g oo LGy ov o IS v o LS oy o gsa A
=X, =Y, 67 =02 (X = X)' 6y =2 (5 =Y)% p= 02 (X = XY, =V) [ (6,6,).
i=1 i=1 i=1
6. The maximum likelihood estimators are given by
-1
- - 2 1([&1 1
My = X Ay :{H[ - z_?j}
7. The maximum likelihood estimators are given by
s X g X
1 n ' 1 Mk n
8. 6, =1 ifx=12
=2, ifx=3
=3, ifx=4
9. 6, = max(—X(l), X(n)): r]réliag(l X, .
- n
10. O =W



