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v/ In many practical situations, statistical inference
under restrictions on parameters 1s quite
important.

v/ Most works related to statistical inference under

restrictions are reviewed by Barlow et al. (1972)
and Robertson and Wright (1988) and

v/ in recent two monographs, Silvapulle and Sen
(2004) and Van Eeden (2006).
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v/ We consider the problem of estimating the
ordered means of two normal distributions with
unknown ordered variances.

v/ We discuss the estimation of two ordered means,
individually and/or simultaneously, under Pitman
closeness criterion.
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/ refer the reader to Rao (1981), Keating and
Manson (1985), Peddada (1985), Rao, keating
and Mason (1986), Khattree and Peddada (1987)
for details.

v/ Many works related to Pitman’s criterion were

published 1n the special 1ssue of Communications
in Statistics - Theory and Methods A20 (11) 1n
1992 and

v/ were unified in the monograph by Keating,
Manson and Sen (1993).
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v/ Here we consider the estimation of two ordered
normal means when unknown variances are
ordered using Pitman closeness criterion.

v/ We propose the estimators which is closer to the
unknown means than the usual estimators which
ignore the order restriction on variances using the

modified Pitman closeness criterion suggested by
Gupta and Singh (1992).
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the unbiased estimators of 1; and o7,
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v Let X;;,1=1,27=1,...,n; be independent
observations from normal distribution With mean
u; and variance o?, where both p; and o# are
unknown.

v/ Also let

ZXZ]/nzands > (X=X (ni—1)

7=1

be the unbiased estimators of y; and o7,
respectively.
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v/ For the common mean problem when two
variances are unknown and there 1s no order
restriction between two variances, Graybill and
Deal (1959) have proposed an estimator
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v

2 2
— 2 g <*+1 71 2 <*2
1155 + T2 57 1159 + 257

v/ and gave a necessary and sufficient condition on

nq ancl no for [LGD to have a smaller variance than
both X and X5.
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4/ For the case when it is known that o3 < o3

v/ Nair (1982) modified %" and proposed an
estimator

v

R TSR W .

a
-.n

~GD ' 2 2

ILALNair . { 2! ) Zf S1 S S9
— n1 vV N9 % ' 2 2
X1+ Xy, Uf ST > s,

V/ showed that "%" has smaller variance than 4%,
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order restriction and variances are known,

v/ Lee (1981) showed that RMLE (restricted MLE)
uniformly improves upon sample means under
MSE.
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v/ For the case when k& normal means satisfy simple
order restriction and variances are known,

v/ Lee (1981) showed that RMLE (restricted MLE)
uniformly improves upon sample means under
MSE.

v/ Kelly (1989) and Hwang and Peddada (1994)

proved that RMLE universally dominates sample
means.



estimation of 2 normal means satisfy simple order restriction and variances are unknown

A Broad Class Estimators for Two Ordered Normal Means with Ordered Variances under Pitman’s Comparison — p.13/7 %



R "SR W= %

a
-.n

\/ For the case when ¢# 7 = 1,2 are unknown and

two normal means satisty the simple order
restriction, 1y < Lo,

v/ Oono and Shinozaki (2005) proposed a truncated
estimators of u;,7 = 1, 2,

A7° = min{ Xy, 4“7}, 5" = max{X,, 1"},
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\/ For the case when ¢# 7 = 1,2 are unknown and

two normal means satisty the simple order
restriction, 1y < Lo,

v/ Oono and Shinozaki (2005) proposed a truncated
estimators of u;,7 = 1, 2,

A7° = min{ Xy, 4“7}, 5" = max{X,, 1"},

\/ they showed that ° uniformly improves upon
X;, if and only if the risk of ,&ZOS 1s not larger than

that of X; when j1; = ps. (See also Garren
(2000).)
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v/ When order restrictions are given on both means
and variances, Chang and Shinozaki (2010) have
considered the estimators based on the estimators
given by Oono and Shinozaki (2005) as follow:
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When order restrictions are given on both means and variances

H2 maX{Xg, X+ 22 )_(2}, v f s% > 3%.

—|—’n,2 ni1+nso
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MSE.

v/ They also showed that (4{°, i$°) stochastic

‘ I dominates (19", 15) when estimating (u1, ii2),
simultaneously.




a
-.n

V/ They showed that 15 stochastic dominates /15,

V/ but 1§ does not improve i1Y° even in term of

v/ They also showed that (4{°, i$°) stochastic

dominates (19", 15) when estimating (u1, ii2),
simultaneously.

v/ Shi (1994) and Ma and Shi (2002) discussed the

order restricted MLE of y; and o7 under squared
error loss.
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v/ Let that v,%, and v* are functions of n;, ny, 51,
s2,and X; — Xy and that 0 < v,7,v" < 1 and,

v

74‘ _ { ik Zf’)/ 2 nlrj-lnz’
Y, Y <55

v/ Chang, Oono and Shinozaki(2011C) have
considered estimators of the forms

pa(y) = min{ X1, yX1 + (1 —7)Xp}  (1.4)
and

fio(y) = max{Xp,7X1 + (1 — ) Xo}.  (L.5)
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V/ if v = —% then

ni —|—n2
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I 1 » T
<A <2 v, whenvy < :
N1 + N9 ny + N9 N1 + N9

v/ then (fi1(7"), fi2(y")) dominates (fi1(7), fi2(7))
1n the sense that

T
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v/ Theorem Suppose that

P{v <ni/(n1 + n2)} > 0. If ¥ is chosen to
satisty

Vv

1 N 3]
<A <2 v,  whenvy < :
N1 + N9 ny + N9 N1 + N9

v/ then (fi1(7"), fi2(y")) dominates (fi1(7), fi2(7))
1n the sense that

T
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criterion for estimating the ordered means.

/ For the case, when the estimators are equal with
positive probability, Nayak (1990) modified
Pitman’s criterion as follows :



/ v/ Now, we state the modified Pitman’s closeness
criterion for estimating the ordered means.

_ v/ For the case, when the estimators are equal with
N positive probability, Nayak (1990) modified
' I Pitman’s criterion as follows :

v/ 11 is said to be closer to ¢ than T5 if

1
PA|TY — 0| <|Ty, — 0]} > 5R{Tl + Th}.
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4/ Motived by Nayak (1990), Gupta and Sinha
| (1992) defined the modified Pitman nearness (
MPN ) of 17 compared to 75. Setting

V4

MPN@(Tl,TQ) — Pr{|T1 — 19‘ < ‘TQ — (9HT1 # TQ}
PATL - 0] <|T2 — 0], Ty # T3}
PAT, £ 15} ’

v/ T is closer to 0 than 15 if M PNy(11,T5) > 1/2.

a - -
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v/ They showed that MLE of two ordered normal
means with common variance,

v

)
X = mXi FneXo
A5 = minq X, ,
i — N9
\
4 X X \
A > Ni1A1 T TNoA9
/L2GS — INnax-< XQ, >7
nig — 129
\

/

are closer to respective means than X;i=1,2,
thatis, M PN, (i$°, X;) > 1/2, i =1,2,.
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v/ Theorem
Suppose that P{y < ni/(n; + ns)} > 0, then the

estimator fi5(y™") is closer to s than fis(7),

V/ ie., forall u; < ps and o < 03,

MPN,,(f2(77), B2(7)) > 1/2,

v/ if we choose 7 so that

3]

T 1

g

N

3]

3

9o

s

when v <

T

T 1
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v/ Theorem
In simultaneous estimation of (1, 12),

vV If7 < =24 _ ~ then

ni —I—n2

V' (fin(v"), fiz(y7)) is closer to (u1, p12) than
(f11(7y), fi2(7y)), in the sense that

V4

MPN,(pu(v"), ()
P (v ) — pa)? /72 < S (uy) — wa)?/72, n(vh) # (7))}
PAi(yT) # ()}

> 1/2.
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Pitman’s closeness criterion could be used as an
alternative criterion to compare estimators.
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v/ Rao (1981) compared the minimum MSE and
Pitman’s closeness criteria and suggested that
Pitman’s closeness criterion could be used as an
alternative criterion to compare estimators.

v/ However, Blyth (1972) pointed out the
intransitivity drawback of Pitman’s closeness
criterion and also pointed out that there 1s some
inconsistency among Pitman’s closeness,
minimum MSE, and minimum mean absolute
error creiteria.
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normal means with ordered variances, we have
confirmed that the result obtained by using the
Pitman’s closeness criterion 1s consistent with the
one obtained by using the MSE criterion.
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+/ For the estimation problem of two ordered
normal means with ordered variances, we have
confirmed that the result obtained by using the
Pitman’s closeness criterion 1s consistent with the
one obtained by using the MSE criterion.

v/ Thank you for your attention.
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