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A NOTE ON THE TEST FOR THE LOCATION PARAMETER OF AN
EXPONENTIAL DISTRIBUTION

By Ker TAREUCHI

New York Unaiversity and University of Tokyo

Suppose that X is distributed according to an exponential distribution with
density

1) f@)=0"exp[—0 " (x —v)] if =>4,
= 0 otherwise

where both 6 and y are unknown parameters.

Let Y be another positive random variable independent of X and distributed
according to a continuous distribution with scale parameter 6, and density
g(y/0)/8, where g is a known function.

Consider the hypothesis ¥ = 70, and let the procedure be such that the hy-
pothesis is rejected if and only if

2) X —7)/Y=<a oo X —~)/Y=b

where 0 £ a < b £ . Since (X — v,)/Y is independent of 6 under the hypothe-
sis, @ and b can be determined so that

Pria< X — %)Y <b|ly} =1—a forall 6.

Then the following theorem holds true.
THEOREM 1. For the alternative v < o , the power of the test (2) above is given by

3) Py)=1— (1 — a)exp[—0 " (yo — 7)]

1.e. it 18 tndependent of the distribution of Y, and also of a or b.
Proor.

P(y) =1 = Py{yo+ a¥Y < X < v + bY}
=1—Pfy—v+a¥Y <X —y <y — v+ bY}
=1— [CIf1rive™ exp (—67'u) duld g (07'y) dy
=1 — [767exp [<67(vo — v + ay)] — exp [—67 (vo — v + by)|
g(07y) dy
=1—exp[—0(yo— )] [5 67 (exp (—6"ay) — exp (—6 'by))g (6"'y) dy
=1—exp[—0(vo — V[0 (€™ — ¢™)gw) du

Since P (v0) = «, the theorem is proved.
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