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1 Imtroduction

Let x = (z1,...,Z,) be n independent, identically, distributed observations on a
random variable X having distribution P or Q. It is desired to test the null hy-
pothesis that X has distribution P versus the alternative that X has distribution
Q.

Let ¢, = ¢n(x) be any test function. Let A be a non-negative number. As
in Tusnady (1977), a sequence of test functions {¢,} is said to have exponential

rate A if |
limsup,,,, Ep¢, <1, when A =0,

limsup,_, ., n 'log Ep¢, < —A, when A > 0.

(L.1)

Let ®4(P) be the set of all sequences of tests that have exponential rate A. Let
B(A, P,Q) = — inf{liminf nlog Eg(l — é,) : {#n} € ®4(P)}. (1.2)

In other words, B(A, P,Q) is the optimal exponential rate at which the proba-
bility of type II error can converge to zero. A sequence of tests {¢,} in ®4(P) is
said to be asymptotically optimal if

liminf n~" log Eq(1 — ¢a) = —B(4, P, Q).

Let the densities of P,Q be denoted by p(z),¢(z) respectively. It is assumed
that Ep(g(z)/p(z))! < oo for all . It is known that (see Bahadur (1971)) if
limp, oo Epdn = @,0 < a < 1 (so that the sequence of tests {¢,} is of exponential
rate 0), then B(0,P,Q) = K(P,Q) where K(P,Q) = Eplog(p(z)/q(z)) is the
Kullback-Leibler information number.

When A > 0, it is shown in Blahut (1974), Tusnddy (1977), and Birgé (1981)
that

— B(A,P,Q) = inf {tC + log Eq (ZE;;) } (1.3)

where C is determined by

—A:%I;g{ tC’+long( E ;) } (1.4)

Futhermore, if 0 < A < K(Q, P), then B = B(A,P,Q) > 0 and

A=B+C. (1.5)



A similar notion of asymptotic optimality for composite hypotheses has been
investigated in Bahadur (1960), Hoeffding (1965), Brown (1971), Tusnédy (1977)
and Birgé (1981).

Now assume that the distributions P and @ are not determined exactly,
but only up to a finite-valued nuisance parameter 7,7 = 1,...,l. For example,
a message, in one of ! posssible languages using the same alphabets, is to be
transmitted through a noisy channel n times and a choice has to be made between
two possible messages or rather the probability distributions associated with the
messages, without knowing which language is used. Another example is that
there are | measurement types and for each type «, the measurement has two
possible distributions P, and @Q,. Thus, one has to test P, versus Q, with «
unknown. _

Let Ajy,...,4; be fixed positive numbers. A test ¢2 is called an adaptive test
if it is an asymptotically optimal test of rate A, for each value of the nuisance

parameter a. That is, ¢2 is adaptive if for each «,

limsup,_,,, n~'log Eg¢% < —A, and

(1.6)
liminf, . n 'log EG(1 — ¢2) = —B(Aq,Pa,Qq).

The existence of adaptive tests of rate O has been investigated in Rukhin
(1982,1986). A necessary and sufficient condition for the existence of such a test is
that K (P, Qp) > K(Ps,Qp) for all o, B. It is shown in section 2 that for adaptive
tests to exist, any two distributions P,,Qg, o # f cannot be more ‘difficult’ to
distinguish than P,,Q,. Here, ‘difficulty’ in distinguishing two distributions is
measured by the rate of convergence of the type II error. When an adaptive test
exists, it is shown that a weighted likelihood ratio test with weights depending
on the rates of convergence of the type I and II errors is always adaptive. An

overall maximum likelihood ratio test may not be adaptive.

2 Condition for the Existence of Adaptive Tests

Let po(z),qa(z) be the densities of P,,Q, respectively. Let Ay,..., A; be posi-
tive constants and denote B(Aq, Py, @5),C(Aq, Pa, Q) by Bap, Cap Tespectively.
Also, let ¥(¢|Pa, Qp) = Ep(gp(z)/pa(z))’. Assume that (¢[Pa, Q) < oo for
all ¢, for all o, 3. Note that v(t|Pa,Qp) is the moment generating function of
log(gs(z)/pa(z)), thus by the finiteness assumption, 3 (¢| Py, Qp) is strictly convex



and differentiable, indeed differentiation can be carried out under the expectation

sign. Let

max, e"?= [[}_; qu(z;)
max, e []7_; pa(z;)

Tn=Tyo(x) =n"tlog (2.1)

Let ¢, = ¢,(x) be a test with critical region given by T}, > 0, i.e.

1 fT,>0
n — - 2.2
¢ { 0 otherwise. ( )

Theorem 2.1 Assume that 0 < A, < ming K(Qg, Pa), for all o. If Bgy > Bag

for all 8, a, then ¢, is an adaptive test.

Proof. We first show that ¢, has exponential rate 4, for every a. Since,

: maxg e"Bo8 [[7, qs(z;)
Ep¢, < P, (n_l log 5,4 n HJ_I Qﬂ( J) > 0)
a1 pa(z;)

< ZI: P, <n‘1 log "™ 11 95(2;) > 0>

< l-maxP,|n! nlongAa—B ,
; ( 2108 (o) = A B

and

n . )"
P, (n'IZlog '—Zﬂg’; > Ay — Bﬂﬂ) < ¢ t4a—Bgp) [E}’:‘ (qﬂ(z)) ]
i=1 o\

for any t > 0, it follows that,
Efgn < 1 - maxinfe P00 (1 (t| Pa, Qp))™.
Therefore,

limsupn~log Eg¢d, < max %Eg{_t(Aa — Bpp) + log ¥ (t| Pa, Qp) }
< m;x%gg{—t(Aa — Bog) +log (| Pay Q) }
—A,

as Aq — Bag = Cag by (1.5).



Since ¢, is a test of exponential rate A, for each a, to show that ¢, is an
adaptive test, it is enough to show that liminf, . n~!log E3(1 — én) £ —Bae.
Now,

E2(1—¢,) <1- Sy 2B g
Q( ¢n) = maXx Qa Z og ——~ v
A j=1 9a(z;)

and so, by a similar argument, one obtains
liminf n™!log B3(1L — ¢) < mg.x%r;(t)‘{—-t(Bm — Ag) + log ¥(t|Qq, Ps)}. (2.3)

Since the function log ¥ (t|Q., Ps) is strictly convex, there exist 0 < t; < 1 such
that —Bgq = t0Cpga + log ¢¥(to|Qa, Ps). Therefore,

infiso{ —t(Baa — Ag) + log ¥(t|Qa, Ps)}

< —to(Baa — Ap) + log (0| Qx, Pp)

= —Bga + (1 - to)Baa +t9Ag — Bgo — to(Ap — Bpa)
—Baa + (1 — to)(Baa — Bga)

< —Bae.

Thus, from (2.3), liminf, ., n7'log E§(1 — ¢») < —Baa, for all @ and ¢, is an
adaptive test. O

A necessary condition for the existence of adaptive tests is obtained by consid-
ering the asymptotic behaviour of the most powerful test of the simple hypothesis
I17-; Pa(z;) versus the simple alternative w, I1721 9a(z5) + wp [Tj—; gp(z5), o # B,
where wy, = e™* /(™= + e™8),k = o, 3, and b,, by are real numbers.

For the remainder of this section, we assume that P,,Q, are absolutely con-
tinuous with respect to the Lebesgue measure for all a. Let Q,, denote the dis-
tribution with density wq [T}, ga(2;) + wp IT}-; gs(z;). Let 2 be the following
likelihood ratio test : ’

Va H _y 9a(z5)+wp H i=1 qp(z,)
1 if 2 Cn
¢a = HJ 1p“(z.1)

n
0 otherwise,

where c,, is a constant.
Lemma 2.1 For a fixed e, if lim, o n7! log EZ¢2 = —A,, then

JLIE[O n_l log Eén(l - ¢z) = E%(bk + Pak (baa bﬂa C)) - Ba



where pak(ba, bp, C) = infy150{5(C — ba) + ¢(C — bp) + log B (2=H)* (242!} and
C = ma.xk=a,ﬁ(C’ak + bk),E = max(ba, bp)

Proof. We first show that the assumption implies that lim,_, ¢, = C — b. From
the definition of ¢, one obtains

. -1 o Lo
Jim n™" log Ep¢y

.. _ gx(z;)
< liminfn~'log P, llog2- max Wi >cn
mig ( I_Ilpa(xg)

< max liminfn~!log P, —IZIOg a(z;) >ep — by ++nt logE
k=a,f n—oo o pa(zi) T 2

< max in mf{ —t(C — b + b) + log ¥(¢| Pa, Qi) }

where w = e™e + ¢™#,C = limsup,,_,, ¢,. Therefore, inf;so{—t(C — by + b) +
log (t|Pas @k)} > infiso{—tCak + log ¥(t|Pa, Qr)} for k = @ or 8. This implies
that C — by +b < Cuy, for k = a or B, i.e.

C< ma.)é(Cak + b)) — b. (2.4)

k=c,

Also, Eg¢p > Pa(n~'log wy [T7=;(9k(z;) /pa(z;)) > €n) for £ = o and B. Thus

Ep¢p > max P, lzlqu( J)>cn—bk+n ogw | .
k=a.p i=1 pa( .’I)

Using a similar argument as above, one obtains, for ¥ = a and g,
inf {—tCat + log ¥(t|Pay 1)}  inf{—#(C — by +B) + log $(t| Ps, Q1)},
where C = liminf, .o ¢,. Hence, Cor < C — by + b for each k, i.e

C> maa/g(C’ak + bx) — b. (2.5)

k=c,
Equations (2.4) and (2.5) imply that lim, . ¢, = C — b. Now,

E5(1—¢2) < Q ( 1logma.xw qu( ))< )

= Q n_IZlog—qf—(ﬂ <ecn—by+ntlogw,k =c,p

(2.6)



Similarly,

E5(1—¢2) > Qs (n‘IZlog qk(( ’)) en— by +n7t log%,k = a,ﬂ) . (2.7
_ Da\Z;

Applying Theorem 5.1 of Groeneboom et al. (1979), (2.6) and (2.7) imply that
nll.% n~llog Es(l — %) = pak(ba,bs, C)

for k = a, 8. Since Eg (1 — ¢2) = waEZ(1 — ¢2) + wsEH(1 — ¢2), we have

| Jim n~ 1logE (1—-9¢7) = rgg.)é'}Lngon 1l'og wp B (1 — ¢2)

and the result follows. : O
Since ¢y is the most powerful test of [I}.; pa(z;) versus w,IIj_; ¢u(z;) +
wp 171 gp(x;), this yields the following

Corollary 2.1 For any test ¢} such that limsup,_, . n"!log Eg¢: < —A,, for
a fixed « '

ma.x(b;c +liminfn~ Ylog E§(1 - ¢})) > E_la.)[{’(bk + par(basbp, C))

k=a,p

‘ for any § =1,...,l and any by,...,bH.

Corollary 2.2 pui(ba,bs,C) > —B(Aa, Pa, Qr), k = o, B.

Proof. As shown in the proof of lemma 2.1, lim,,,, n~! log EZ¢% = — A, implies

that lim, .o ™! log E§(1 — ¢2) = pak(ba, bg, C) for k = a, B. Since, as a test of
P, versus Qy, 7, has exponential rate A,, the result follows from (1.2). O

Theorem 2.2 If an adaptive test exists, then for all o, 8
Baa S Bﬁa-

Proof. Let ¢; be an adaptive test. Since ¢2 satisfies the condition in corollary

2.1, by letting b, = Baa and bg = Bgp, one obtains
= — By) >
0 E%(Bkk Bpi) > ,{2%(3% + Pak(Baas Bsg, C)),

i.e. pak(BaasBpgs,C) < —Byy, for k = a,. But, from corollary 2.2, with k£ =
B, Pap(Baa, Bgp, C) > —Bag, so that Bgg < Bag. Since «,f are arbitrary, the
result follows. O

Hence from Theorems 2.1 and 2.2 we have established



Corollary 2.3 If P,,Q, are absolutely continuous with respect to the Lebesgue

measure for all o, then an adaptive test exists iff for all o, 3,

From the proof of theorem 2, we see that if an adaptive test exists, then
Pap(Baas Bas, C) < —Bgg for all o, 8. Suppose that P, = Q4 for some o #
B. Assume that Ag satisfies the condition in theorem 2.1, in particular 45 <
K(Qgp, Ps), i.e. Bgg > 0. Consider

Pap(Baas Bps, C) '
. {s(C’ — Bao) +4(C — Bgg) + log Ef (Pa(:c))s (Pa(z)>t}

84>0 9(z) ) \gs(=)
> inf {s(C’ — Baa) + log Ef (M) } + inf{t(C — Bgp)}. (2.9)
>0 qa(z) >0
The second term of (2.9) is zero because C — Bgg = maxXg=q g(Cak+ Bixr) — Bps >
Cap > 0 when P, = Qp. Let f(s) be the function in the paranthesis of the
first term in (2.9). Then f/(0) = C — Boy + E§log pa(z)/¢e(z) = C — By +
K(Ps,Qqs) > Cag + K(Py, Qo) > 0. Since f(s) is a convex function, this implies
that inf,50 f(s) = 0. That is pog(Baa, Bgg, C) = 0. But, by assumption Bgs > 0,
and inequality pog(Baa, Bgg, C) < —Bgg is impossible, and hence adaptive test

cannot exist. This yields
Corollary 2.4 If P, = Qg for some o # 3, then an adaptive test does not exist.

Remarks. 1. If P, = P for some P for all c, then (2.8) always holds, i.e. an
adaptive test always exists.

2. By interchanging the roles of P,,Q,, we can define a similar notion of
adaptation, i.e. a test is adaptive if the type II error converges to zero at a
guranteed rate while the type I error converges to zero at the optimal rate. Thus
a test with the following properties:

limsupn=!log E5(1 - ¢,) < —A, and

lim inf n"!log Epdn = —B(Axs Qa, Pa)

exists iff _
B(AaaQaaPa) S B(AﬂaQﬁaPa)a for a’ﬂ = 17--' ,l' (2'10)



It is easy to see that lima, .o+ B(Ap, Qp, Pa) = K(Qp, Pa). Thus, by setting 4; =
.- = A; = 0, i.e. by letting the type II error converges to a positive constant,
condition (2.10) becomes K(Qq,P.) < K(Qg,Pa). This result is obtained in
Rukhin (1986).

3. Corollary 2.3 can be extended to the case when the nuisance parameter
has countably many values. Assume that infg K(Qg,P,) > 0 and 0 < 4, <
infg K(Qg, Pa) for every a. Let {k,} be a non-decreasing sequence such that
n~llog k, — 0 as n — oco. Consider the following test:

1 if n!log ——fskn il VLI

¢: = maxg<i, e 48 [7_, pa(z;) =
0 otherwise.

Using corollaries 2.1 and 2.2, it is clear that if an adaptive test exists, then (2.8)
holds for all a, . We claim that ¢}, is an adaptive test if (2.8) holds. We first
show that ¢}, is a test of rate A, for every a. Pick n large enough so that o < k,,,
then '

B3, < k- maxinf e =2 (¢ (1] P, Qp))"-

From the proof of theorem 2.1, inf;so{e"*4="Bs8))(t| Py, Qp)} < e 4=, for any .
Thus,

limsupn~log Eg¢. < lim n~'logk, — A,

n—oo n—oo

= —A,.

Now, we show that type II error of the test ¢} converges to zero at the optimal

rate. Using the same argument as above

lim inf n"'log EG(1 — ¢})
< sup igg{—t(Baa — Ag) + log ¥(t|Qu, Ps)} + lim n~'logk,
ﬁ n—oo

S —Baa-

Hence, ¢;, is an adaptive test.

4. When an adaptive test exists, then the test defined in (2.2) is always adap-
tive. However, an overall maximum likelihood ratio test, i.e. a test with critical
region {x : max, [I}_, ¢a(z;)/ max, I}, Pa(z;) > €™}, for some constant c,, is

not necessarily adaptive even when an adaptive test exists. Let $n denote such a



test. If ¢, = maxg=n g Cop, then it can be shown that 43,, is a test of rate 4, for
éach a If Ay,a=1,...,l are picked such that Cy; = --- = Cy;, then a sufficient
condition for the test ¢, to be adaptive is that B,g > Bps-+ta(C—Cap) where C =
maxgs,g Cag, ta = Maxgtgy, and tg, is the point where —tCyg + log P (t| Pa, Qp)

attains its minimum.

3 Example

Let P,,Q, belong to an exponential family with densities pa', g given by

Pa(z) = exp{&,z — x(£)}

9a(2) = exp{n.z — x(na)}.
Let g(t,u) = —tu + log ¥ (¢|Pa, @g). By a straightforward calculation,

V(tIPeQs) = [expt{nyz— €z — x(ns) +x(€)} exp{€z — x(€)}da
= exp{—(1 —t)x(&) — tx(np) + x(tns + (1 — 1) &)}

Thus, g(t,v) = —tu — (1 — t)x(&a) — tx(ns) + x(tns + (1 — £)&€,). Therefore we
have

g (t) = —u+x(&) — x(ns) + X (tnp + (1 — t) &),

where g, x' are derivitives of g, x with respect to ¢.

If sqp satisfies

SapX (Sapfp + (1 — Sap)€a) — X(Sapnp + (1 — Sap)ba) + X(€a) = 4oy (3.1)

and let
Cap(As) = x(15) — X(£x) — X (Sapns + (1 — 5ap) €a), (3.2)

then g(sag, Cap) = —Ax and g'(seg, Cap) = 0.
Suppose 0 < A, < ming K(Qg, P,), for each a, then an adaptive test exists
iff '
Ay — x(np) + x(€a) + X (Sapns + (1 — sap)éa)
> Ap — x(np) + x(€8) + X (ssmp + (1 — 55)&p)
or,

X(€a) = X(€8) + X (sapnp + (1— 5ap)€a) — X (5515 + (1 — 55)€5) = Ap — Aa. (3.3)
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Suppose Py ~ N(04,1),Qa ~ N(tta,1), then K(Qp, Ps) = 27 (up — 0,)% and

1
X(tng+ (1 —1)&) = Z(us+(1-1)0)°,
X (tng+(1—0)6) = (tug+ (1 —)0a)(np — 02)-
It is easy to check that s, = 4\/#}2)—2 satisfies (3.1), and it follows from (3.2)
that : ( 0 )2 <
Hp — Vg 2\/2 o
Coplha) = ( 0 _1)'
|1 — Oal

Thus, if 0 < Ay < ming271(ug — 0,)% , then an adaptive test exists iff for all
o B

24 1 24, 1
—_ Yoo ) Y/ AT R AL N —
(= 0) (Iua—”al 2) =) (Iua—ﬂpl 2)"A” fer B4

For example, when 6; = —1,u; = 1;0;, = —1.5,us = 0.5,4; = 0.5,4; =
1.125, then C;; = 0,C43 = 0.375,C; = 0.625,C3; = 1 and the above condition
is satisfied. (Here By = Bp; = 0.5, Baa = By, = 0.125).

Consider the following overall maximum likelihood ratio test with the above

parametric values:

0 {1 if n log Pemtallimtnled) ,

maxa=1,2 1__[;":1 Pa(zj) il

0 otherwise.

If the critical constant C is chosen such that C' = max,g Cap(As) = 1, then by is
a test of exponential rate A, for & = 1,2. Now, consider the rate of convergence

of the probability of type two error:

lim n™* log E%(1 — ¢) = max inf {(s +1) + log Eg (p"("'“'))s (p"("’)>t} .

k=1,2 8,t>0 q1(z) gz2(x)
(3.5)
When a =2,

2 Pk(z) ° pk(a:) ¢ _ l . 2
Eg (q1(:v)) (Q2($)) = exp—2{s(1 — &) (0 — p1)" + (1 — ) (6 — pa)* +
2t(0r — p1)(p1 — p2) — 25t (0y — p2) (0 — 1)}

Consider k = 1 and let the expression in the parenthesis of (3.5) be g(s,?), i.e.

9
g(s,t) =s+t— gt(l—t) —2s(1 — 8) + s + 3st.
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By differentiating g with respect to s and t, one can show that (8/8s)g and

(8/8t)g do not vanish simultaneously and therefore
d,9(e:) = mintigfo(s, 0),inf ¢ (0,1)}-

By a straightforward calculation, inf, ;50 g(s,t) & —.0035. Hence,
lim n™log EJ(1 — ¢,) > —.125 = B,

and it follows that ¢, is not an adaptive test.

Note that in this example, the critical constant C = 1 is the ‘best’ in the
sense that ¢, is a test of exponential rate 4, fo reach a. If C is replaced by
¢, in the definition of qgn such that liminf, ¢, = C' < 1, then by a similar

calculation as above, one can show that limsup,_, , n~!log E12:»4A5n > —A,.

References

[1} Bahadur, R.R. (1960). Stochastic comparison of tests. Ann. Math. Statist.,
31, 276-295.

[2] Bahadur, R.R. (1965). An optimal property of the likelihood ratio statistic.
Proc. Fifth Berkely Symp. Math. Statist. Prob., 1, 13-26.

[3] Bahadur, R.R. (1967). Rates of convergence of estimates and test statistics.
Ann. Math. Statist. 38, 303-324.

[4] Bahadur, R.R. (1971). Some limit theorems in statistics. Regional Confer-
ence series in Applied Mathematics 4. STAM, Philadelphia.

-[5] Brown, L.D. (1971). Non-local asymptotic optimality of appropriate likels-
hood ratio tests. Ann. Math. Statist., 42, 1206-1240.

[6] Birgé, L. (1981). Vitesses mazimales de d/’ecroissance des erreurs et tests
optimauz associés. Z. Wahrsch., 55, 261-273.

[7] Chernoff, H. (1952). A measure of asymptotic efficiency for tests of a hy-
pothesis based on a sum of observations. Ann. Math. Statist., 23, 493-507.



12

[8] Blahut, R.E. (1974). Hypothesis testing and information theory. IEEE Trans-
actions on Information Theory, 410-417.

[9] Groeneboom, P., Oosterhoff, J., Ruymgaart, F.H. (1979). Large deviation
theorems for empirical probability measures. Ann. of Prob., 7, 553-586.

[10] Hoeffding, W. (1965). Asymptotically optimal tests for multinomial distri-
butions. Ann. Math. Statist., 36, 369-408.

[11] Rukhin, A.L. (1982). Adaptive procedures in multiple decision problems and
hypothesis testing. Ann. Statist., 10, 1148-1162.

[12] Rukhin, A.L. (1986). Adaptive tests in statistical problems with finite nui-
sance parameter. Probab. Th. Rel. Fields, 73, 529-538.

[18] Tusnidy, G. (1977). On asymptotically optimal tests. Ann. Math. Statist.,
5, 385-303.



. REPORT DOCUMENTATION PAGE

1a.

REPORT SECURITY CLASSIFICATION
Unclassified

1b. RESTRICTIVE MARKINGS

e e e
. SECURITY CLASSIFICATION AUTHORITY

2a

3. DISTRIBUTION/ AVAILABILITY OF REPORT

Approved for public release, distribution

2b. DECLASSIFICATION / DOWNGRADING SCHEDULE

unlimited.

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
Technical Report #88-38
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION

. If applicable
Purdue University (f appli )

6c. ADDRESS (City, State, and ZIP Code)

Department of Statistics
West Lafayette, IN 47907

7b. ADDRESS (City, State, and ZIP Code)

8a.

NAME OF FUNDING / SPONSORING
ORGANIZATION

Office of Naval Research

8b. OFFICE SYMBOL
(If applicable)

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
N00014-88-K-0L70 and NSF Grant

DMS-8606964, DMS-8702620A1

8c. ADDRESS (City, State, and ZIP Code)

Arlington, VA 22217-5000

10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT
ELEMENT NO. NO.

TASK
NO.

WORK UNIT
ACCESSION NO.

11

TITLE (Include Security Classification)
ADAPTIVE TESTS

12.

PERSONAL AUTHOR(S)
K. S. Mak

13a. TYPE OF REPORT

13b. TIME COVERED

14. DATE OF REPORT (Year, Month, Day) [15. PAGE COUNT

Technical FROM TO August 1988 12
16. SUPPLEMENTARY NOTATION
17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Adaptive tests; rates of convergence of types I and II

errors; exponential family

19. ABSTRACT (Continue on reverse if necessary and identify by block number)

This paper considers the problem of hypothesis testing when the distribution is specified

only up to a nuisance parameter.

A test is said to be adaptive if it is asymptotically
optimal regardless of the value of the nuisance parameter.

The exponential rate of

convergence to zero of the type II error when the type I error converges to zero

exponentially fast at a fixed rate is used as

the optimal criterion. A necessary and

sufficient condition for the existence of adaptive test is obtained.

20. DISTRIBUTION/AVAILABILITY OF ABSTRACT

OuncrassiFiepuNumiTED 3 SAME AS RPT. ] OTIC USERS

21. ABSTRACT SECURITY CLASSIFICATION
Unclassified

22a. NAME OF RESPONSIBLE INDIVIDUAL

Shanti S. Gupta

22b. TELEPHONE (Include Area Code)
(317) 494-6031

22c. OFFICE SYMBOL

DD FORM 1473, 84 MAR

83 APR edition may be used until exhausted.
All other editions are obsolete.

SECLRITY CLASSIFICATION OF THIS PAGE

UNCLASSIFIED





