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Determining optimal scheme in type | Hybrid censoring from
Burr type Xl distribution based on cost function

Elham Basiri*

Department of Statistics, Kosar University of Bojnord, Bojnord, Iran

Introduction

A combination of of type | and type Il censoring schemes is known as hybrid censoring, which is
divided into two types | and Il. Suppose n items are tested. If the test is terminated at the time
T*=min(X..,, T), then type | hybrid censoring is obtained, when r and T are pre-fixed values. One of
issues that is very important in the discussion of censoring is the problem of optimal censoring
scheme. To study this problem, different criteria can be considered, which may lead to a different
optimal censoring scheme.

In this paper, we study the problem of finding the optimal censoring scheme for type | hybrid

censoring. It means values of (r,n,T) are obtained so that the total cost of experiment is minimized,

when the baseline distribution is the Burr XII distribution with cumulative distribution function as
Fopx)=1—(1+x%) " x>0,6,8>0.

Main results

Suppose a sample with n items from the Burr XII distribution. Here, we consider a cost function as

C(r,n,T) =cy+cyn+c;Min(X,.,, T),
when, c,, ¢, and c; are the sampling set-up cost or any other related cost involved in sampling, cost per
unit and cost of total time on test, respectively.

! Corresponding author (elham_basiri2000@yahoo.com)
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The expected cost function can be written as
EC(r,n,T) = co + cyn + ¢, E(Min(X,.,, T)).
After some calculations, the above relation can be expressed as

n i T
seCm®) = et =e Y3 () () [ 1420 P
i=r =0 0
For =1, we have
n i ] T
EC(r,n,T) =co+cyn+ T —c; ZZ (?) (;) (-1)! f(l + x) B+l gy
i=r =0 0

Firstly, assume that r and T are pre-fixed values and we should find the optimal value for n, namely
Nopt- T0O this end, we define

VEC(n) = EC(r,n,T) —EC(r,n—1,T).
S0, Ney is the smallest value of n which VEC(n) < 0. On the other hand, it can be shown that
VEC(n) < 0 is equivalent to G(n) > % when

r—1

B 3 1+ T)l—[i’(n—rH) -1
Y R S

So, we can conclude that
c
Nopt = inf {n;n >r,Gn) = C—u}
t
Now, assume that n and T ar pre-fixed values and the aim is finding the optimal value for r, rqy. For
this, we define
VEC(r) =EC(r+1,n,T)—EC(r,n,T).

Fopt IS the smallest r that VEC () = 0. On the other hand, VEC(r) = 0 is equivalent to K(r) > 0,
when

r—1
_ r—1 (1 + T)l—ﬁ(n—r+l) -1
K(r)_;( l )(_1)1 1-Bn—r+1D

So, we find that
Topt = inf{r;r < n,K(r) = 0}.

Finally, let r and n are pre-fixed values and the values of T should be obtained. For this purpose, we
have

0 _
a—TEC(r, nT) = ¢ — ¢t Fx,  (x) = c;Fx, (x).

which is a positive value, since 0 < Fy__(x) < 1. So, EC(r,n,T) is an increasing function of T. It
concludes that smaller values of T lead to smaller values of EC(r, n, T).
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