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Abstract Considering a general progressive Type II right censored sample, we obtain Minimum Risk Equivariant estimator (MRE)
for the parameter of the uniform model in three situations. These generalize the results of Chandrasekar et.al. (2002 ) for
progressive Type II right censored sample. The paper is organized as follows: Section 2 deals with the problem of
equivariant estimation under squared error loss function. Section 3 discusses the problem of equivariant estimation under
Absolute error loss function. In the last Section, we consider the problem of equivariant estimation of the parameter
under Linex loss function (Varian, 1975).

Keywords: Absolute Error Loss function, General Progressive Censored Sample, Linex Loss function, MRE, Squared
Error Loss function, Uniform

“Address for Correspondence:
Dr. T. Leo Alexander, Associate Professor, Department of Statistics, Loyola College, Chennai, Tamil Nadu, INDIA.

Email: leoalex.62@gmail.com
Received Date: 06/03/2015  Accepted Date: 19/03/2015

Quick Response Code:
Op=40
[=]

INTRODUCTION

Progressive Type II right censored sampling is an important method of obtaining data in life-testing studies. As pointed
out by Aggarwala and Balakrishnan (1998), the scheme of progressive censoring enables us to use live units, removed
early, in other tests. Balakrishnan and Sandhu (1996), by assuming a general progressive Type Il right censored sample,
derived the BLUE’s for the parameters of one-and two-parameter exponential distributions. For the later, they also
derived MLE’s and shown that they are simply the BLUE’s, adjusted for their bias. Let us consider the following general
progressive Type Il right censoring scheme (Balakrishnan and Sandhu, 1996) : Suppose N randomly selected units were
placed on a life test; the failure times of the first r units to fail were not observed ; at the time of the (r+1)th failure, R4
number of surviving units are withdrawn from the test randomly, and so on; at the time of the (r+i)th failure, R.+; number
of surviving units are randomly withdrawn from the test ; finally, at the time of the n-th failure, the remaining R, =N —n
— Ry — Ryp — ... = Ry are withdrawn from the test. Suppose X nS XponS ... <Xjn are the life-times of the
completely observed units to fail, and R4, R, ..., R, are the number of units withdrawn from the test at these failure
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times, respectively. It follows that N =n + Z Ri

i=r+l
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If the failure times are from a continuous population with the pdf f and the distribution function F, then the joint pdf of (
Xer1N 5 Xri2, - » Xnn) I8 given by

go(%estseeXn)=e[ {Fo(xee) X [ [ £ (X)L = Fy (x)}" 1. (11

i=r+l

where ¢ =C\IJ(N—r)ﬁ(N— iRi —j+1J.

j=r+2 i=r+l

UNIFORM SCALE MODEL
In this case the common pdf is taken as

1/t,0<x<1;1>0
)=

0 , otherwise.
Thus (1.1) reduces to

g.(x,px,) = C(x,,, /O (1/ );;1(1 X/t 0<x . <x.<rir>0. 2.1)
Note that the joint distribution of (X FRTIR. ¢ H:N) belongs to a scale family with the scale parameterz . We are

interested in estimating 7" , m fixed, by considering three loss functions. Following Lehmann and Casella (1998) the

. 5,\X
MRE estimator of 7" is given by6 (X) WL(Z))where 5 is a scale equivariant estimator and W(Z) W*(Z)

8,(X) t=LZ =X, /X, y,i=r+L,r+2,.,n—1,
minimizes EVi—7—= ( )}|Z .HereE denotes £_when
7=(2.,.Z Z,)

r+l> 429000

and yis an
invariant loss function.

SQUARED ERROR LOSS FUNCTION

E @z

If the loss function is of the form }/(5/1"” )— (5/1"” - 1)2 then W' m Take O, ( ) X Clearly 6, (X) isa

scale equivalent estimator but not complete sufficient statistic. Since we al)e interested in the evaluation of conditional
distribution under 7 =1, we take 7=1in (2.1). In order to find w ", consider the transformation Z, =X, ,and

Z =X/ X, y,i=r+Lr+2,..,n=1.Then X ,=Z and X, =ZZ,i=r+1,r+2,.,n—1land the

n~i>

Jacobian of the transformation is J = Z "' Thus the joint pdf of (Z V4 Z, )15 given by

r+l2 = 200
1
R"l
h’l(ZrH" =C J-Zr-i—lZ ) X
[ o

n—1

7 (1- ZZ) "dz |

i r+1

Thus the conditional pdf of Z, given (Z, el ) is given by
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hZ(Zn | Zr+l""’Zn—l)

n—1

2z (1-2,)" 7 (1-z,2)" . E(52)2)
= - , Now w = m .
[E T @
0 i=r+
0<z, <1..(3.1)
1 .
[z T l-zz ),
where E| (ég | Z) =2 : - , (3.2)
J’Z:HZ:LFI (1 - Zn )R” . 72'1(1 - ZnZ[ )R dZn
s i=r+

in view of (3.1) and

i=r+l

}z; Z"fl(l—zn)k" HT? (l—znzi)Ri dz, , (3.3)

i=r+l

1 n-1
r m+n—1 Rn Ri
gzmz (l—zn) T (l—znzi) dz,

E,(5,12)=

in view of (3.1).
Therefore the MRE estimator of 7" is given by

& (x)= Xy
1 e
J-Z:szﬁnil (1 —-Z, )R” z'=7rzil(1 —Z,Z; )Ri dZn (34)
x [ 10 el ]a
[ -2 ) (1-2,2)"
i=r+
0

in view of (3.2) and (3.3).

Remark 3.1: The Pittman form of the MRE estimator of 7" with respect to the squared error loss function is
1

Jerari-z ) 2 1-2,2) e,

5 (X ) =X i:rj ,which coincides with the one given in (3.4).
[ T
0

Remark 3.2: If =0 and R;=r;, then the above estimator reduced to

1 n—1

o) B e

5 (X ) =X 10 - , which is the same as the Type-II progressive right censored
e e B
) -

sample case of ( Leo Alexander, 2000).

ABSOLUTE ERROR LOSS FUNCTION
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If the loss function in of the form ]/(5 / Z') =|§—17|/7, then w = cis obtained by solving the following equation
c 1

Nv([XrIj:NdX = NEX:NdX . Here SO(X) =X, and its pdf £ (x,, ) =NX' , 0<x,, <.

Thus we get ¢ = (l/ 2)1/(N+1) by solving the above equation.

Therefore the MRE estimator of 7 is given by ) (X) = 21/(N+1)Xn:N ‘

LINEX LOSS FUNCTION

The scale invariant Linear loss function (Varian, 1975) given by
L(T;§) = 0/ _ a(§/r - 1)—1.In order to find w", take 8,(X)=X,, , consider
R(3|z)=E {(e®"" a5, /w—-1)-1)|2}

=eE, (e |z)-a/wE, (5, ]z)+a—1

1 1
n-1 n—1
ro_alwz, _n-1 R, R; ro_n-1 R, R;
_[Zr+le Zn (I_Zn) .ﬂ'- (I_ani) dZn _[Zr+lzn (I_Zn) .ﬂ'- (I_ani) dZn
4 b i=r+l 0 i=r+l
=e —alw
1 1 g, " R 1 1 g, " R
r n— n i r n— n i
v"Z;wlzn (I_Zn) .72- (l_ZnZi) dZn IZrJrlZn (I_Zn) .ﬂ'- (l_ZnZi) dZn
0 i=r+l s i=r+l

+a—1,
in view of the following equations,
=z (R +D+ Z":(RiJrl)Zi]
n—r-1 Iy r i=r+
zZl (=) e ’

E,(~logU)" " B((R,,, + 1)+ L(R, +1)z,,r+1)

i=r+2

h(Zr+1 |Zr+2 ""’Zn) =

r+l

~ El (_ log U)n—r+m—1
El (_ log U)n—r—l

Thus W' is to be obtained as the value of w minimizes R(5 | Z)-

and E, (2, 12,5 s 2,) ,when m=1.

*

Therefore the MRE estimator of 7 is given by S'(X)=X,, /w".
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