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Nonparametric Test Procedures for a Change
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Given independent sequence X,, X,, .-, X,, each X, being distributed as F(¥—6,;), where
JtdF (t) =0, [2dF (¢) = o2,
Consider the following testing situation:

Null Hypothesis Hy: 6, =6, =--- =0, =20
Alternative Hy: 0=0="+=80,=0
Omir =+ =0,=6
(60

The assumption that m is unknown for us is essential for the problem.

As test statistics, we consider the sum R,, defined by (1), of record values (Rényi[5] called
outstanding), the dispersion Q,, defined by (2), of record values, the total number T,, defined
by (11), of inversions (defined by Feller [2]), and the linear statistic L,*, defined by (16), (18),
which coincides with (22) proposed by Chernoff-Zacks [2]. Their mean values and variances
under H, and H,, are derived as (3), (4), (5), (6), (7), (8), (9), (10), (12), (13), (14), (15), (19),
(20), (21) and their distributions under H, are also considered. Historical developments are
presented to some other related statistics.
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+ 2 Z 4 (Xl') XJ) 4 (Xi’ Xl)
1sism<j<Ilsn

+2 ¥ AX, X)) 4(X,, Xy)
m<i<j<isn

DESCHBLTHEHES Y HAVIX

E(U|H,} = m(m—l; (m — 2) 4,

+m (m— 1) (n—m) A,
+m(n—m) (n—m—1) Ag

L n=m) n—m—1) (n—m—2)

3 4a

_nm=1n-2)

mm—m)[(m—1a+ (n—m—1)2f]

9
R L T
nmn—1)m—2)
E(VIHu) ="
—mn—m) [m—1)2(E—8) + (n—m—1)(E— )]
nn—1) (n—2) (n—3)
E (W|H,) === e
—m o —m) [m—1)(E—a) + (n—m— 1) y]
nmn—1) (n—2) (n—38)
E (QIH,) — i

—m (n—m) [{(m—1)(m—2) + (n—m—l)(n—m—Z)]_g_
+m—1)(n—m—1)c(l—8]
Vo BERLEBLRE. ThHDOERND (15) BRI RINS.
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