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0. Introduction ii

\ ,/ [ -

r The problem of selecting populations better than a control with

respect to a location parameter under ordering prior has been considered
in [4]. In this paper we consider the case of binomial populations
(important for discrete data) for which the parameters of interest are
not the location parameters as was the case studied in [4]. We consider
both cases when the parameter of control is known and unknown. For the
case of known control, we propose an isotonic procedure which is given *

in Section 2.1. The results in this section deal with both cases,

namely, the sample sizes all equal, and unequal. Some recursive
relations are derived for computing the constants required for the
proposed procedure. When the control is unknown, a conditional

i isotonic procedure is proposed in Section 2.2. This procedure provides

{ a conservative solution for the unconditional procedure. Brief tables of i

associated constants for the proposed procedures are given in Table 1 and
Table 2/§\
‘ 1. Notations and Definitions

e

Assume TgsTyse+++sTy are all binomial populations such that LA has

density b(m; pi)’ i=0,1,2,...,k. It 15~fffffff/’"ht Pl £ Pp 2ee o2 Ppo

however, the actual values of these pi‘s are not known. We
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consider Ty 3 a control and our goal is to select a subset of these
k populations so that all “good" populations are included in the subset

selected, where LF is considered "good" if and only if P; 2 Pp- By a

correct selection (CS) we mean the selection of any non-trivial subset |
|
which contains all good populations. !

Let @ = {(DO’p1""’pk)|° <Py Py e P < 1, 0 < py < 1}

. Let us denote the sets a, = {i, i+1,...,k}, 1 < i <k and ay = ¢ (the
empty set). If action a; is taken, it means the subset {ﬂi,ﬂi+],...,nk}
of the k populations is selected. Since by our assumption that p; are

ordered according to an ascending (simple) ordering prior, it is

therefore appropriate to restrict ourselves to the action space
G = {ao,a],az....,ak}. For given positive integer NgsNys--+sNys We

assume n, independent observations are drawn from m (i =0,1,2,...,k)

2 haane L T TR

which are, respectively, denoted by xil’xiZ""'xin . The sample
i

space is denoted by

n,+...4n

1 kl

W S

n
z=1Xel? X X

x = (XO]’XOZ"'.’xono’x]]""' ]n],o--, k],--.’xknk}

where I denote the set of non-negative integers.

We restrict ourselves to isotonic selection procedures §

which satisfy the P*-condition, i.e. inf Pe(cs|s) > P* where P* is a
geqa - —~
preassigned value.

A poset (S, <) denotes a non-empty set S with a binary partial i j@
order < defined on it. A real-valued function f defined on a poset
(S, <) is called isotonic if f preserves the order on S, i.e. x <Y, | !
implies f(x) < f(y). Let g be a real-valued function and let W be a !
positive-valued function, both defined on a poset (S, <). An isotonic

¥
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function g* on S is called an isotonic regression of g with weight W if

Zs[g(x)-g*(x)]zw(x) attains its minimum values over set of all
x€

isotonic functions on S. It is well-known (see [2]) that there exists
one and only one isotonic regression of a given g with a given weight ;
W defined on S. Some algorithms such as "pool-adjacent-violators" or

the so-called "up-and-down blocks" are referred to in [1] and [2].

Let ny = 0 and ny = n, =...= N, =nandm= 1. Let Xi denote

the sample mean from Tis i=1,2,...,k. The isotonic regression of

Xi with common weight n is a maximum likelihood estimate for

p = (p],pz,...,pk) which is given by the following.

Theorem 1.1 ([2] p. 102 : The maximum 1ikelihood estimate for

p = (p]?pz,...,pk) with p; < py <...< p, is given by the isotonic

regression of Xi with common weight n, i.e. X = (i] k’iz k""’ik k)

=~

minimizes } (ii-pi)zn where, by the max-min formula of [1], we
i=1
have

(1.1) ii,k max { min ((XS+XS+] +o..t Xt)/(t-s+l))}

1<s<i s<t<k

= max ;
les<i ook ;,
where :
(1.2) X = minRe, 3 (Rg¥Roq)aen (R g +ount R/ (K-s41)),

2.1 Isotonic Selection Procedure 8, When p, is Known.

a. Equal Sample Size Case

Since Po is known, we take ng = 0; assume " o=n, =20 0.

ey —_ws

Without loss of generality, we may consider m = 1, i.e. T is a
| Bernoulli (pi). For given positive constants d], d2""’dk

(0 < di < Pge to be determined later), we propose the following




unconditional procedure L 6](5) = ae(x). where

€(X) = min{ilf(i’k 2py-dg} and X, | is defined by (1.1).
Since 6](5) depends on vector d = (dl’dZ""’dk)’ we may denote

it by 6](9) when there is no confusion.

Determination of d for &,(d)

In order to satisfy the basic P*-condition, we need to compute

inf P(CS{8,(d)). For notational conveniences, we define
Q

D
[

i = {B € lek-i < po f'pk"i'.']}’ i = ],29-.-’k']

9 = {p € 2[py < Py}

{p € alp, < py}-
k

Then, Q, are disjoint and @ = U 2. Again for notational convenience,
i=0

when there is no confusion, we denote, respectively, ii K and ij K by

ii and ij for a given fixed k. Then, for any p € Q5

k-i+1
(2.1) PE(CS[GI(Q)) = PB{ jg] {Xj > po-dj}}
k-i+1 j (: a.)
=P { U U (X, > py-d.)}
e T PTG

Po Kketet 2 Po-d-is1)

Iv

Since Pp(xk-1+1 3-p0'dk-i+1) is increasing in Py-i+j for j = ]’2"’f’i’
keeping all other (i-1) parameters fixed, hence, the right hand side
of (2.1) attains its minimum at Pk-i41 = Pk-j42 v+ o= P =

other hand, if we take a special vector

Sl sl




k-1
(2.2) py = (Pg»0s0s...40,PysPgs- - - sPg) € ﬁi' the closure of 0, 1
1
then, we see that
k-i+1 j 2 I3
PPO( JU] ;{ (x 2 Po'dj)) Ppo(xk_1+] Z'pO-dk-1+l) g‘

since Xj = 0 a.s. when pj =0 for j = 1,2,...,k-i. Hence, *

inf P(Cslsl(g)) attains at p = p, as defined by (2.2). Again, since ' ‘
Qs T ‘
i

(2.3) 1nf P (CS|6 (d)) = min {inf P (CS[G (d))}
1<i<k 91 P

because for p € Qg any action in G is, according to our definitions, a

correct selection. Therefore, if for each i (1 < i < k) inf PP(CSlsl(d) > P*,
o d) >
i

then the P*-condition holds for 61(9)‘ Now,

(2.4) igf P{CS|81} = Py {Xk 41 2 Po~dk-i41}
i
=P (x] i 2 Pgai)
where

_ i .
o~ {p09pos-o-,po} € (0,1) , and Gi = dk"i"'].

It follows from (1.2) and (2.4) that

. _ ]
(2.5) 1gf P{CSIG](Q)} = Pr{Y] 2 4, 7(Y1+Y2) 2 Ciseees
i .
1
;{Y]+Y2+...+Y1)3 c;l
where Y, Y,,...,Y, are i.i.d. with Y, being b(n; po) and

¢ = "(po'“i)' Hence, it suffices to compute

-




(2.6) ai(ui)

1}

i
PelYy 2 e Yy # Y, g_ez,...,jZ]Yj > e;)

where

(2-7) ej = j Ci = jn(po-“i), j = ],2,0..,1’-

Define

r=1 "7

Letting <a> = -[-a], i.e. the smallest integer no less than a, we have

the following useful lemma.

Lemma 2.1. (i = 7 (Mp(1-p)"T
Lemma 2.1. (i) a](G]) ‘r=zr (r)Po( "po) where

o = <n(p0-u-| )>

n n n
(i1) a;(ay) = 9(r ) } g(r,){ g(rs) ...
i r«|§<c> 1 r‘2=<2c-r‘.|> 2 r3§<3c-r‘]-r2> 3
n
{ z . g(Y‘j)}, j = ].2,...,i
r'j-<JC-Y'«I-P2...I‘j_~I>

where

c= "(p0'°i) and
o(r) = (Rpg(1-py)" "
Proof: To compute (1) is straightforward. To prove (ii), define
Aj(a.B) =Pr{Y; 2a, ¥y + Y, >0+ 8,..., % Yo2at (j-1)8}

r=1

where Y],YZ,...,Yj are iid b(n; po). Conditioning on Y, = ry, we obtain

J
(2.8) aj(“i) = Pr{Y] >ep Yyt Y2 2 €5.ues ) Y. >e:} §=1,2,...,i.
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n ny.r n-r
I (Ipg(1-pg) " "PriY, > atgery, Y #Yy > at2p-ry,

rs<q>

Aj(uys)

ees Y >a+ (j-1)8-ry}
rgz r 1

n
Z (:)pg(l-po)n'rAj_](a+8-r1.8),

ry=<e>

Taking a = B = n(po-d) and using (i) and by mathematical induction,
we obtain (ii).

Hence, for given %55 this lemma gives a direct method of computing
ai‘“i)' For some special values of n(= 5(1)10), p0(=0.1(0.1)0.5),
P*(= 0.90,0.95) and i(= 1(1)4), the smallest values of o; satisfying
ai(“i)‘i P* are tabulated in Table. It is to be noted that Qmi+] =-a1
(i =1,2,...,k) in procedure 6](9).

Now define,

aj(a,8) = Pin(py-a) < ¥y < n(py-8), 2n(py-a) < Yy+Y, < 2n(py-8),
++-23n(py-a) :.% Y, < nlpy-8)}.

Then, from analogous arguments as in Lemma 2.1, we have

[cz] [2c2-r]] [3c2-r]-r2]
Corollary 2.1: aj(a.8) = }  g(ry)d ; glrp)t ] g(r3)
ry=<cy> ry=<2Cq~ry> r3=<3c]-rl-r2>
oy
D) g(rj)},
where
¢ = n(po~a)
¢, = n(py=8)
roj = <jC<l-r‘]-r2-...- j_]>, j = 2,3,...

roj * [ch-r]-rz-...- j-l]'




b. When the sizes n; are not necessarily equal. We also take ng ~ 0

since Po is known, and assume m = 1. Then the isotonic estimates

in (1.1) and (1.2) become

X, = max X
i,k l<s<i S,k
where
(2.9) X,_:”k = min{Xs, (nsXS + "s+1xs+1)/(ns+"s+1)""’ :
(nSXS+nS+]Xs+]+...+nka)/(ns+ns+]+...+nk)}.

For our notational simplicity, we define ‘

i = k-i+l and

(2.10)

m: - = n.+n. 1 +...+

1, i+ Ni+j-1-

Then (2.5) becomes

(2.11) inf P(CS|89} = P {Z) > cq4 Zy*L, > Cpyennsl

9

where

(2]

]

I
3
-
-

p—
—
=]

o

2
~——

and Z], 22""’21 are iid with Zj being b("k-i+j; po). Then, (2.11)
can be computed according to the following. Define

% 3, = 1,2,...,1,
Z > cJ} J

(2.]3) bj,i(s) = P{Z-l _>_ C-l, Z]+Zz : Cz""9r=] r —

where ¢ = (CI’CZ""’Ci) and Zi's are defined by (2.12). Then, we have

1
3
g
1
i




(c) nkim ( ) n'z"m
Theorem 2.1. b, .(¢) = gln, . .,r ) g(n NN
3.1 ry=<cy> k-1+1°11 ry=<cy-ry> k-1+2%72
”g] . .
u--,r.zr- g(nk_i+j,rj)} J = ]’2’...’1;
J Jjo

where

(Wpg(1-pg)""

rjo = <CJ--|"-I"I“2—. . .—I"j-]>

g(n; r)

T51 7 Mk-i+j

and C2Cpse-.sCy are defined by (2.12) and (2.10).

Proof: Conditioning on Z; =ryin (2.13) and following analogous

arguments as those in Lemma 2.1, we obtain the result.

Corollary 2.2. If for given P*, the constants d = (d]’dZ""’dk)
associated with 5;(d) are so chosen that by j(¢) > P* for all
i=1,2,...,k, then Pp(CS|6](g) > P* vp € q, where ¢ and bi,i(S)
are defined by (2.12) and (2.13), and d ... = a;, 1 = 1,2,...,k.

Proof: The result follows from (2.3), (2.11) and (2.13).

Computations of a, in Table 1
For given n, 1, Po and P*, we start by taking Vi = Py - ;%u Using
Lemma 2.1, we can compute ai(v]).lf ai(v]) < P*, we take

= Pgs otherwise, we take Vo * vy - wl-= Py - f%. And

in
compute ai(vz). If ai(vz) < P*, we take a, = v, + 7%—= Py - ;%3

n.=v.|+

—
1 mn

otherwise take V3 = ¥, - %%. This process continues until for the

first time a;(v._y) > P* and a;(v,) < P*. Then, we stop and take

@y = Vpeoy = Pg - :ﬁ%. The reason that each time we decrease the amount

- e e rgg® T o1 - e s e e+ - .
- Ca - " O

e
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1

of is that (2.5) remains unchanged as long as the value of ic;

changes by an amount less than 1, i.e. in(po-ai) < 1.
For computations of a and B such that a%(a,B) > P* given by

Corollary 2.1 are analogous.

2.2. Selection Procedure 52 and Conditional Selection Procedure 6

3
When Po is_Unknown.

For simplicity, we assume m = 1 and n N = N When

o~ ™M
Po is unknown, we propose the following procedures.

85(x; w) = ae](§; u) where

H

€,(x; u) min{i(ii’k > Xy-uy

where

X x is defined by (1.1) and (1.2).

We also propose a conditional procedure 63 as follows.

83(x; vit) = a€2(§3 v|t) where .
. i
€x(x; v[t) = min{i]X; | > %g-v; given that jzo X; =t}
where

J
(t],tz,...,tk), tj = g Xpo 3 = 1,200 00k

t
We note that when (XO’Xl""’Xk) is observed, t is automatically
known. However, in some situations, the experimenter may have values
of ii K- 20 without knowing (XO,X],...,Xk). For example, the given data
might be X] - XO’ Xz - XO""’Xk - XO'
For our convenience, we denote 8, and 53, respectively, by 62(9)

and §5(v[t) when there is no confusion.

ET Ry




n

For fixed i, and any p € 9

k-i+1 j =
P (CS[&Z(u)) = Pl 391 rg](x %o - u;))

Polhiisn 2 Ro=Y i)

For fixed Py> the right hand side is an increasing function of Pr-i+l
keeping all py ;.. (2 < j < i) fixed. By the same arguments as in the i

last section, we see that the right hand side attains its minimum at
Picis] = Proi+z =---= Pg = Pg- By choosing p, defined by (2.2), and .

applying the analogous arguments, we conclude that

(2.14) igf Pp(Csléz(y))- <mf]P{Y > ¥ o™"e Y]+Y2 > 2(Y wz),
i 0<pg<
A PR PARRIE A P 31(Y0-wi)}.

where YO’Y]’YZ’ ..,Y. are iid such that Y0 is b(n; po) and %

(2.15) wj =jn uy- R

Now define 1

(2.16) A(i5 ty,uy) = {Y] 2 Yp-wy, Y]+Y232(Y0-w2),...,Y1+Y2+...+Yi 2i(Y-w;), {

(2.17) B(i3 u3) = {¥; > Yg-w, Y +Y22(Y-W5)s ey Y #Y b4y > i(Yg-w;)}

where W is defined by (2.15). Then, we have

n(i+1)

i
z P(B(w, u) | Z Yy = ti)P(jZOYj t;)

(2.18) P(B(i; uy))
1

n(i+1)  P(A(T; ts,u) y % -
= L n(]"‘T) t n’i+n-t. L j=ti .
ti 0 ti )po (] po) 1 J 0

If for any 0 <py< 1, and any t, (0 < t, < (i+1)n)

n(i+l) ti ni+n-ti
i - ~ * -
(2.19) P(A(i: ty,u;))> PX( t, )pg (1-pg) :




AR v ¢ A 4

o b R

i

P .

i i
eee X, > ix,-inu, x.=t}
(2.24) g;(t,u) = "D ;
L ¢i(%,u) VI X5 ﬂ
Then, we have :
. t. ni+n-t. . ’
(2.25) P(A(i3 t,.,u))/(“;:“)po‘n-po) e g (e (M.

i2

holds, then it follows from (2.14), (2.18) and (2.19) that

(2.20) inf P (CSIGZ(U)) > P*,
919 -

Define
(2.21) ¢i(t,s,u) = {(x],xz,...,xi)lx1 > S-NU, XytXy > 2s-2nu,

i-1 i

: . N
yeens % X; 3~(1-1)s-(1—1)nu,§ X tycl

2.22 (t,s, "™y ("
(2.22)  qy(t,s,.u) wi(t’z,u) )G Gy

(2.23) ¢i(t,u) = {(XO’X]’XZ""’Xi)le > Xg-nu, Xq+%o 3.2x0-2nu

It follows from (2.19) and (2.25) that in order to find u; SO that
52(9) satisfies the P*-condition, it suffices to find uj such that
for all t; (0 <ty < n(i+1))

ni+n
*
(2.26)  94(tys uy) > PX( ts )

holds.
To compute gi(t,u) for given t and u, we may apply the

following theorem:

[ e -




Define
i-1

(2.27) ci(t,a,B) = {(x],xz,....xi)lx] > 4y Xy 2 atBy.o, % X;

i R
> a+(i-2)8, § x; = thc 1.

(2.28) ci(t,y) = {(xo,x],....xi)|x1 2 XgmYs Xp¥Xy > Z(XO-Y),...

i . i
% X5 > 1(xo-y), E X5 = t}

(2.29)  u:(t,a,8) = ;oM.
! E.i(tﬂl’s) x] X2 xi
(2.30)  viltoy) = 3 (00D,
! gEy) %o 9N
Then, we have the following
1 n n
Theorem 2.2: (i) u(t,a,8) = } ()1 ) (¢ )
ry=<a> 1 r,=<atf-r,> 2
1 2 1
n A
R (0 PO S N SR " )},
L . L . t-ri-ry-...-r
Y‘j-)\j J ri_]'li_] 1'] ] 2 i"]
where
Aj = <a+(j-l)B-rl-r2-...-rj_]> J = 2,3,...,i-1,
A = min{n,t-ry-ry=...=r o}
S2
(ii) Vi(t’Y) = ] (g)ui(t-s,a,s-y) where
s=g
1
Sy = max{0,t-in}
s, = min{n,t, E%}}ll}

and ui(t-s,u,s-y) is given by (i).

13

|
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Proof: To show (i), we note that by conditioning on Xp =Ty in the
set ;i(t,a,s). and the lower bound of ry is at least a, we thus

n
obtain ui(t,a,e) = Z (2 )ui_](t-rl, u+6-r],6). Using
ry=<a> 1 r

mathematical induction and noting that u2(t,a,8) = 3 (?)(tfr) where
rs<o>

"o should exceed neither n nor t-s, we thus obtain (i).
To show (ii), we condition on the value of Xq by taking Xg = S in

the set ;i(t.v). Then, in the set ;i(t,y), we have simultaneously the

i i
conditions % xj > i(s-y) and § xj = t-s. In order that ci(t,y) is

non-empty, we should have t-s > i(s-y) and this determines the upper
bound of s. On the other hand, we also note that s should exceed neither
n or t and this concludes the value Sy in (ii). For the lower bound, we
note that s should not be less than t-in if this is positive. Finally,

i
we note that the two conditions zxj > i(s-y) and ; xj = t-s combine into

i
; X; = t-s and it concludes (ii).

This completes the proof of the theorem.

Now, by taking a = s-nu and g = s-nu, gi(t,s—nu,s-nu) = wi(t,s,u),

also, taking vy = nu we have ;i(t,nu) = ¢i(t,u). This concludes the

following
2 n n n
Corollary 2.3: (i) qy(t,s,u) = [ (o) ] (...
r,=<a> 1 ri=<20=-r.> 2
1 2 1
n A
O N 0 PO G N A I n )},
L otr, L r t-ry=ro-...-r,
ry=ay o d ria=ho 191 172 1
where
a = S-nu
Ay = <ja-rl-r2-...-rj_1>. j=1,2,...,i-1.

A = min{n, t-ri-ry-...ory o).

o e ¢

o
x
&

4
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s
2
(11) gi(tsu) = I (z)qi(t“s‘s'u)
s=sy
where s, and s, are defined in (ii) of Theorem 2.2 by taking

Y = hu.

Theorem 2.3. (i) If, for given P*(0 < P* < E%To’

ni+n . -
gi(ti’ui) > P*( g ) observing that t = (tl’tZ"“’tk)’ then,

63(y|§) satisfies the P*-condition, where Viei#l = Y50 i=1,2,....k.
(ii) If, for some given P*(0 < P* < i), g.(t.,u;) > P*("*") for all
' 9 P2 LA R i EER 2

t, = 0,1,2,...,(i+1)n and i = 1,2,...,k, then 52(9') satisfies

u, (t).

the P*-condition where u/ .., = max
k-1+1 O<t<(i+i)n

Proof: It follows from (2.14), (2.16), (2.25) and the definition of
53(y|§) that (i) holds. For (ii), we note that P(A(i; ti’“i))

(defined by (2.16)) is increasing in ug and (2.26) holds for all t; = 0,1,

...,(i*1)n. Finally, it follows from (2.14), (2.18) and (2.2.5).

Finally, we define

E%(t;a] ’az;B’Y) = {(X] ’XZ’o..,xi)lu] i x] _<- 0.2, Q]+8 f_ x]+x2 .<_a2+Y’

j-1 i
...,a-"*('I-Z)B < ; xj iaz+(i-2)y, ; xj =t}

c%(t;y,&) = {(XO’XI""’xi)IXO’Y <X 5_x0+5,2(x0-y) < Xp*xy <
j j

2(x0+6),...,i(x0-y) ; X; < i(xg+s), g X, = t}

[

i (tiay,0938,7) = R TR I
it ety E{(t;a1§a238.7) x])(xz (xf)

(tsy,8) = "y"... nYy.
vi(tiv,6) g;(t;g.a)‘*o)(h) (3)




——
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By the analogous arguments, we obtain the following

[“2] Sé
. n n
Corollary 2.4: (i) u%(t;a],az;B.Y) = ] (. )N ) (.
r]=<a]> ] r2=52

s!

J A

O 00 PO G S
rj=sj J r =
where

) 0 )}.
i-] t-Y‘]-Y‘Z"...-Y'i_]

Sj = <Q]+(j-])8'rl'r2'...'rj_1> j = 2’3’°'°9i-]'

sj = [u2+(j-l)y-r]—r2-...-rj_]]

l = min{n, t-r]'rz-o--'ri_z}

S
33 1 - = n ! -C*Cm (Y = S+
(11) Vi(t’Y96) SZS (S)ui(t $3S-v7,5+638-v,5 6)

where
Sg = max{[%}}xl, t-in,0}
Sy = min{<%i%§>, n,t}.

Computations of v,(t;) and u;

For given n, i, P* and t; (0 <ty < n(i+1)), we may start by

taking u = 0, then apply Corollary 2.3 to compute gi(ti,o). If

gi(ti’o) > P*("%T"), then stop and take ui(ti) = 0. Otherwise, increase

u by an amount of }ﬁ’ f.e. u= }F’ Again, using recurrence relation,

compute 9i(ti’“)' If 91(ti’“) > P*(i2+"), then we take "i(ti) = u.
i

Otherwise, we continue this process until for the first time

+
9i(t1’") > P*(i:i")' Then, we take vk-i+l(tk-1+1) = “i(tk-1+1)'

‘l‘
i
i,
|
1

ANMsin 1
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For the procedure 6], we take ui = max "1(t1)' Some special
Of.tii( i+1)n

values of ui(ti) associated with n(= 5(1)10), P*(=0.90,0.95) and
i(= 1(1)5) are tabulated in Table 2.

3. Some Comments on the Conditional Isotonic Rule 62

As it can be seen, the unconditional selection procedure 8,
defined in section 2.2 always satisfies the P*-condition. As a matter
of fact, it follows from (2.14) that the infimum of the probability
of a correct selection attains 1 if u; = 1. On the other hand, when the
condition of total sum of observations is imposed on the event B(i; "i)
defined by (2.17), it becomes the event A(i; ti’”i) defined by (2.16),
and its probability of A(i; ti’“i) decreases. It follows from (2.18)
and (2.25) that

n(i+1) gy(ty,u) i

(3.1) P(B(i;u)) = tizo Tn—{-j'n—)— P(jZO Yj = ti)

where Yo,Y;,...,Y; are iid such that Y, is b(n;p) for some unknown

O<p<l. Let

(3.2)  hy§s u) = gi(j.u)/("i;"), § =0,1,2,...,(i+1)n
where
0<uc<l.
Then, (3.1) becomes

(i+1

)n
(3.3)  P(B(i; u) = jZo hi(3; u)eb(§; (i+1)n,p)

i
where b(j; n; p) is the probability of the event {) Y = j}. 1If
r

g .

TRy T B I e o
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hi(j; u) > P* for all j = 0,1,2,...,(i+1)n and for some 0 < u < 1, then
P(B(i; u)) > P*. However, it is not true that hi(j; u) > P* for all j,
when the right hand side of (3.3) is not less than P*, As some computa-
tions show, for some j (when j is large), hi(j; u) never reaches P*
(e.g. P* = 0.95) no matter how large u is. This undesirable situation
fortunately, never occurs in the conditional selection procedure

proposed in [3].

%

3




Table 1 d;-values (i = 1(1)5)

In this table, the smallest di-values (i = 1(1)5) satisfying
ai(di) > P* defined by Lemma 2.1 are tabulated for p, = 0.1(0.1)0.5.
For values of py = (0.6(0.1)0.9), the problem can be treated by
considering failures instead of successes. In the table, the upper
entry is associated with P* = 0.90 and the lower associated with
p* = 0.95. The entries under the column of (0.a - 0.b) mean that
the di-values are the same for all these po-values in the range
(0.a - 0.b). A "™ - " means the same value as the preceding value
in the same column. A " * “ means the same value as the preceding

value in the same row.

. sabaat
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Table 1

dl-values dz-values d3-values hod d‘-values
\Po 0.2 0.3 0.4 0.5 |0.1-0.4 0.5 0.1-0.4 0.4 0.5 0.1-0.3 0.4 0.5
5 0.500| | 0.100 0.300 0.067 0.067 0.333 0.050 0.100 0.300
- - - - 0.133 - - 0.150 0.400
s ' o.07) | 0.083 0.417 0.056 0.111 0.389 0.082 0.125 0.375
0.500 - - - - - - - -
, 0.214{ | 0.0 0.214 0.048 0.333 0.036 0.107 0.32]
0.500 - 0.357 - 0.381 - - 0.393
8 0.063 0.250] | 0.063 o0.250 0.042 0.250 0.031 0.094 0.28)
0.400 - - - - 0.333 - - 0.313
9 0.056 0.167]| | 0.056 o0.278 0.037 0.296 0.028 0.083 0.278
0.400 0.278 - - - - . - 0.333
. 0.050 0.200] | 0.050 o0.200 0.033 0.200 0.025 0.075 0.300
Y - . - 0.300 - 0.300 . - 0.325
n 0.045 0.045 0.227] | 0.085 0.227 0.030 0.242 0.023 0.682 0.250
0.0 - - - - - - - - 0.318
12 0.042 0.042 0.167| | 0.042 0.250 0.028 0.222 0.021 0.833 0.250
0.300 -  0.250 - - - 0.250 . - 0.292
1 0.038 * 0.192] | 0.038 0.192 0.026 0.205 0.019 0.577 0.250
0.300 - - - 0.269 - 0.282 . - 0.269
" 0.0 * 0.143] | 0.036 0.214 0.024 0.214 0.018 0.536 0.267
- . . - . - - . - 0.286
0.033 + o0.167] | 0.033 o0.167 0.022 0.200 0.017 0.050 0.233
15 - - 0.233 - 0.233 - 0.244 . - 0.250
0.031 + o0.88| | 0.031 o0.188 0.021 0.188 0.016 0.047 0.234
16 - . - - 0.219 - 0.229 - - 0.25
0.029 * » o0.147] | 0.029 o0.17 0.020 0.176 0.015 0.059 0.235
171 0.200 - - 0.206 - 0.206 - 0.216 - - 0.2%
0.028 * « 0.67| | 0.028 0.167 0.019 0.185 0.014 0.082 0.222
18] o0.200 - - . - 0.222 - 0.222 - - 0.25
9| 0026 * 0.132| | 0.026 o0.184 0.018 0.193 0.013 0.053 0.237
0.200 - - 0.184 - - - - - - 0.25
0] 0025 «  0.150{ | 0.025 0.150 0.017 0.150 0.013 0.038 0.237
0.200 - - 0.200 - 0.200 - 0.200 - - 0.25%

*A missing entry in this table
means that the value of dl is the

same as the associated Po- And
also the values of d‘ in the colum
of Po " 0.1 areall 0.).

**A missing entry in
this table in column
of Py * 0.4 means the

value of 63 is the

same as the associated
value in column

.1-0.4,

20
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Table 2 ui(ti)-values (i = 1(1)%5)

Associated with n = (5(1)10), i’s (1(1)5) and P* = (0.90,0.95)

the entries are ui(ti)-values satisfying gi(ti’"i) > P*((izT)"), defined
. i

i
by Corollary 2.3, with t; g Xjo the total sum of (i+1) populations.

0.90 and the lower for P* = 0.95. A " * "

The upper entry is for P*
means the same as the preceding value in the same row and a " - "

means the same value as the preceding value in the same column. The
constant v, = vi(ti) needed for the rule 85 is given by Vi(ti) = “i(ti)'

It should be pointed out that missing entries in the table were either

not computed or have been dropped for sake of convenience.

AT THEY Fwer, S M T
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Table 2
N=5 ;
i/t ] 2 3 4 5 6 7 8 9 10 .5
. 0.400 0.600 0.400 0.600 0.800 *
, 0.300 * 0.500 * * * * {
- 0.500 * 0.600 0.500 * 0.700 _
3 0.267 * * * * * 0.400 0.467 0.667 x
- 0.467 - - - - - - -
g 0.250 * 0.150 * * 0.250 * * 0.450 0.850
5 0.240 * * * * * * * * * “
- - - - - - - - - - |-
N=6 ]
i/t 1 2 3 4 5 6 7 8 9 10 1
1 0.333 0.500 0.333 0.500 0.667 0.500
- - 0.667 - - -
, 0.250 * 0.417 * * * 0.500 0.583 *
- 0.417 - 0.500 0.583 * 0.583 * 0.833
3 0.222 * 0.333 0.278 0.222 * 0.333 0.278 0.389 *
- 0.389 * - - - - 0.389 - -
g 0.208 * 0.125 * * * 0.208 * * *
- - * - - - - - - 0.375
5 0.200 * * * * * %* * * *
- - 0.367 - - - - - - -

s
Ee.

g
&
;
i
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