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Abstract In this paper, by assuming that a general progressive Type II right censored sample, we obtain QA-MRE estimators for
the vector parameter of (&, t)’ based on the general Type II progressive right censored sample. Further MRE estimator of
(&, 1)’ is obtained with respect to Linex type loss function. These geralize the results of Chandrasekar et.al. (2002) for
progressive Type II right censored sample. The paper is organized as follows: Section 3 deals with the problem of Q,-
MRE estimators for the vector parameters. In the last Section, we consider the problem of equivariant estimation of the
vector parameter under Linex loss function( Varian,1975).
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INTRODUCTION

Progressive Type II right censored sampling is an important method of obtaining data in life-testing studies. As pointed
out by Rita 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 II 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 II 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)"
failure, R+; number of surviving units are withdrawn from the test randomly, and so on; at the time of the (rJri)th failure,
Ry number of surviving units are randomly withdrawn from the test ; finally, at the time of the n-th failure, the
remaining R, =N —n— R, — R4y —... — R, | are withdrawn from the test. Suppose X+ 1.n < X ... < Xy are the life-
times of the completely observed units to fail, and R+, R,... , R, are the number of units withdrawn from the test at
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N=n+ Y Ri
these failure times, respectively. It follows that i=r+1 _If the failure times are from a continuous population
with the pdf f and the distribution function F, then the joint pdf of ( XN, XeoiNseer » XN ) 1S given by

er (Xi){l - Fe (Xi)}R1

80(Xrr15--Xn)=C[ {Fo(Xp1) } " X i=r1 ] (1.1)
n -1
c =(N](N—r)H[N— JZRi —j+1]
where r 2 i=r+l .

LOCATION- SCALE MODEL

In this case, the common pdf is taken to be

fg(x):{l/r,‘féxéé‘Jrl;‘fem,r>0,

0,otherwise
Note that 0= (f T )'. Then (1.1) reduces to
&0, )= el =)/ (U277 )

iziﬁl{l—(xi—f)/r}R"], (2.
E<x v S2x, , SE+T;EEeR, T>0.
Note that the above pdf belongs to a location — scale model. We are interested in deriving QA-MRE estimator as well as

!
the MRE estimator based on Linex loss function for the vector parameter (5’ T) )

QUADRATIC TYPE LOSS FUNCTION
If the loss function is of the quadratic type, then by the simultaneous equivariant estimation approach of Edwin

Prabakaran and Chandrasekar (1994), let us consider the problem of estimation of (5”[)" Consider
50(X): (501(X), S0 (X))',
Sy (X)=X Sp(X)=X,, - X

01 +LN 02 +LN 50(X)' ivari i (X +1'N’X 'N)' i
where N and LN Here is an equivariant estimator and ek " 1sa

*

sufficient statistic but not complete. In order to find (Wl

* :E(501502|Z) 1w = E(6,|2)
p
E(é‘oz2 |z) and E(é‘oz2 |z) ’

consider the transformation

W2 [ as given by the following

1

Zr+1 = Xr+1:N , Zr+2 = Xn:N - Xr+1:N
X _ v—-X .\ .
= N =3,
and Xn:N - Xr+1:N
so that Xoiw =20 , Xon=2Z,,+%2Z,,
and Xiww=Zon+Z,,2,i=r+3,..,n.
The Jacobian of the transformation is given by
_ n—r-2
J= Zr+2 .

Thus the joint pdf of (Z’” — )is given by
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_ r n—r-2 R.i1
Zn)_c[zrﬂz (1 Zr+l) X

r+2

{1 (r+1 r+2)}Rn X
T (1= (242,007 ) 1B

V4

RSN

i=r+2
0<z ,<..<Z <],
O<z.,+z.,<l.

r+l r+2

Also the joint pdf of (Z’” — )is given by
hl (Zr+3 EA Zn )

1 172r+2

_ roner-2 R
_C[I '[Zr+lzr+2 (1=2,,)"" x

0 0

{1 _( r+1 + Zr+2 )}Rn x
7[ {1 ( r+1 +Zr+22 )} er+1er+2]

i=r+2
0<z,<..<z,<1. ..(3.2)

r+3

Thus the conditional pdf of (ZHl Ly ) given (Z’+3 ""’Z”) is given by

h(Zr+l""’Zn)
hl(zr+37 =2y ), 0<z

(2,052,012 2130002, ) = +z,,<1
r+2 :

r+l

Where h(zr“" n?Z ) and ( Zrezor ’Z”) are given in equations (3.1) and (3.2) respectively. Similarly

1- Zp42

Ih(z
h3((Zr+2)| Zr+3""’Zn): 0

In view of (3.3).

Now E(501502 | Z) = E(Zr+IZr+2 | Z)
11z,

|

Z +
J.Zr+l Zr+2h(Zr+l 2 Zn )er+l er+2
0

h, (Zr+3""’Zn) (3.5)

Zn )er+l

L)

hl (Zr+3 ""’Zn)

In view of (3.3).
aso U0’ 12)=E(Z2,12)

17/'2

Z+

2
J.Zr+2h(zr+l ""’Zn )er+ler+2
0

hl (Zr+3 ""’Zn )

Il
o t—

In view of (3.4).
Similarly, E(502 | Z) - E(Zr+2 | Z)
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1- r+2

z
J.Zr+2h(zr+l ""’Zn )er+ler+2
0

h, (Zr+3""’Zn) (3.7)
In view of (3.4). Thus

2
where E(5°15°2 | Z) and E(§02 | Z) are given in (3.6) and (3.7) respectively and
* E(o z
1/W2 — ( 022| ) ,
On |z
2
where E(502 | Z) and E(§02 |Z) are given in (3.6) and (3.7) respectively.
Therefore the MRE estimator o =10,.6, of 0= (f,r) is given by
O =X, v~ (X N = Xy )Wl

52* = (Xn:N _Xr+1:N)/W2*'

and

Remark3.1: if =0 and R/=r; then the above estimator reduces to the one in simultanecous Equivariant estimation of the
parameters of a Uniform Location- Scale model based on progressive Type-II right censored sample case (Leo
Alexander, 2000).
LINEX LOSS FUNCTION
\
Following Varian (1975), the MRE estimator of (5,2') under Linex loss function, is provided. We have
aldy—

R(5 | Z): El{e (o em) _a(501 _gwl)_l

+ e (5, fw, —1)-1}| 2],
where 001 =X in and Op =X,.xn—X
R(5 | Z): E[{ea(%raWﬁoz) |z]

—aE(Sy, | 2)+aw E(5,, |2)-1
te ”E( 229 | g4 b—b/w, E(S,, | 2)~1
-

r+EN" Consider

1- r+2 r+2

-z 1 Z,

1 WZri2)
_[e r+1""’Zn )er+1er+ J. J.ZrJrl r+1""’Zn )er+2er+1
0 0 0

|

= hl(zr+3""’zn) hl(zr+3""’zn)
11-z,,, 11z,
J. Izr+2h(zr+17“"zn )er+1er+2 J. Ieb/WzZ +2h Zyiomen 2y )er+1er+2
+aw, 2 —l4e? 00
hl(zr+3""’zn) hl(zr+3""’zn) +b

1- r+2

z,
J.Zr+2 r+l7""Zn )er+1er+2
0

hl (Zr+3 ""’Zn)

Thus (Wl*awz*) is to be obtained as the value of (%-:) by minimizing R(§ | Z)'

Ov_,_

-b/w, -1
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!
Therefore the MRE estimator of (é’ T) is given by

*

* * *
O =X, — (Xn:N =X, )Wl and 6, = (Xn:N =X, )/Wz .
R =r,i=12,.,n, : o
Remark 4.1: If =0 and "¢ '/ then the above estimators reduce to those obtained in (Leo Alexander, T,
2000).
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