
 

Monotone Likelihood Ratio MLR

Definition
We say that a family of distributions F x 0 Oe
has the MLR property if
a the support St is independent of
b for 0 the corresponding x G f x Ge are not
identical

c there exists a statistic TCI such that for all 01 0
the ratio L of the joint PDFs is an increasing
function of T X

Example
For F PDFs of Poisson o for all 01 0 we have
84 sets.ee xil e

vtte 031 8 Éi which is an
1se 8 GE xi

increasing function of T x Exi so has theMLRproper

Theorem

If the family of distributions F flx o E has
the MLR property with statistic TCI then the test
i T x w for x XuleG
ii TCI w for x xu EG
iii P xs xu eG l Hol a

is u.m.pt for Ho 0 00 vs Hr Go with error a



For Stffest Ho 0 00 vs Ha 0 01 where 0s 00 from
the N P lemma we have

k for x xu EG Given the MLP property the
ratio is a decreasing function of T X so k

is equivalent to T W and P TCI w Ho a

The above relations are independent of 0 hence the test
is u.m.pt for Ho 0 00 vs Hs 0 00

Theorem

Let f x belong to the single parameter EFD with PDF
x 01 8 0 exp y o T x 4 x

i If g o is increasing then C has the MLR property
with T X IT Xi

ii If g o is decreasing then C has the MLR property
with T X ET Xi

welhiffcx.io I Cxi o b o expEyo1E t xis 15h xi
8 10 exp ylo1 TL 1 x

so 8 8 exp yes y ont TCI

if y is increasing and Geson then y Ge 4101 0

and the ratio is an increasing function of TLI Eft Xi
if u t is decreasing and be 01 then u021 4109120
and the ratio is an increasing function of TCI ÉTx

Hence for the test Ho O Go vs Hy 0 01 we have



i TCI Sw if x nu eG i T I sw if x uleG
ii TCI w if x xv EG ii TCI w if x xu EG
iii P x xv EG Ho a ii P x xv EG Ho a

if 410 increasing if 4 0 decreasing

Example
Let Xp Xv of Exp G flx 01 0 é 0 0 xs0

Test Ho 0 00 vs Hs O 00

Effeteng to the EFD with y e which is
decreasing so for TCI Eyt Xi EX the likelihood ratio
will be decreasing as T increases Hence G T x Exit w
But Xin Exp o Ex Gammalu G and its PDF is
f x G x d e ox

Also 2 T 2 Exi Gamma and its PDF is
81 1 4 x a

e
Ex

We want P Ex w Ho a P 200 4 200w a

200 w Yet a we Yela

So G x xu TCI Ex 5 8 3
and the power function is

7 0 Po C PolExisw
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