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1. Let X be a r a n d o m v a r i a b l e whose dens i ty (or 
d i s t r i b u t i o n if d i s c r e t e ) f(x; 6) depends on an unknown p a r a m e t e r 
0, r e a l or v e c t o r - v a l u e d . By mak ing o b s e r v a t i o n s on X we 
want to know whe the r t h e r e ex i s t e s t i m a t e s of p r e s c r i b e d a c c u r a c y 
for the r e a l - v a l u e d p a r a m e t r i c function g(6). By an e s t i m a t e of 
p r e s c r i b e d a c c u r a c y for g(0) we m e a n a confidence i n t e r v a l 
of p r e s c r i b e d length and confidence coeff icient or a point 
e s t i m a t e with p r e s c r i b e d expected loss W. In the following 
our loss funct ions W wil l a lways sa t i s fy the r e q u i r e m e n t that 
W(6 , 6) = V( |6 - 0 | ) , w h e r e V i s a s t r i c t l y i n c r e a s i n g function 
of i t s a r g u m e n t . The c l a s s of such loss funct ions inc ludes among 
o t h e r s the squa red e r r o r l o s s . 

In this note we p r o v e the n o n - e x i s t e n c e of e s t i m a t e s of 
p r e s c r i b e d a c c u r a c y in fixed s a m p l e s i ze p r o c e d u r e s for 

s * 
(A) o- , w h e r e s > 1 is r e a l and cr i s the s c a l e p a r a m e t e r 
in a dens i ty function of the f o r m (1/cr) f(x/cr). 

g 

(B) X , w h e r e s >_ 1 i s r e a l and X i s the P o i s s o n p a r a m e t e r . 

(C) the p a r a m e t r i c function g(0) = ^(\i, cr) w h e r e JJL, cr a r e 
r e s p e c t i v e l y the loca t ion and s c a l e p a r a m e t e r s in a g iven dens i ty 
function f of the f o r m (l/cr) f((x - JJL)/cr). The function \\j i s 
r e a l - v a l u e d and, for a given cr, i s not bounded in JJL. The r e s u l t 
of Zacks [4] is a s p e c i a l c a s e of o u r s when f is the n o r m a l 

2 
dens i ty with m e a n JJL and v a r i a n c e cr and \\J(\±, cr) = JJL + cj>(cr), cj) 
r e a l - v a l u e d . 

(D) the p a r a m e t r i c function g(0) = ^(\±, cr) w h e r e - oo< \x< oo 
and cr > 0 a r e the p a r a m e t e r s in the l o g - n o r m a l dens i ty and \\t 
i s as defined in (C) above . 
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F o r o t h e r e x a m p l e s of i n t e r e s t s e e [ l ] . 

In [ l ] i t i s s h o w n t h a t if g(0) h a s a b o u n d e d l e n g t h 

c o n f i d e n c e i n t e r v a l b a s e d o n o n e - s t a g e [ m - s t a g e o r s e q u e n t i a l ] 

s a m p l i n g p l a n s t h e n g i s u n i f o r m l y c o n t i n u o u s [ c o n t i n u o u s ] 

o n t h e m e t r i c s p a c e ((P, d) w h e r e (P - { f (x ; 0) : Ge Q , t h e 

p a r a m e t e r s p a c e } a n d d i s t h e u s u a l a b s o l u t e v a r i a t i o n a l 

d i s t a n c e o n (P d e f i n e d b y 

d<fe ' f e > = l / l f e " f e 'dx' V ez e n • 
1 2 1 2 

In v i e w of t h i s r e s u l t , to p r o v e t h e n o n - e x i s t e n c e of b o u n d e d 
l e n g t h c o n f i d e n c e i n t e r v a l s f o r g (0) b a s e d o n o n e - s t a g e s a m p l i n g 
p l a n s , i t i s e n o u g h to s h o w t h a t g i s n o t u n i f o r m l y c o n t i n u o u s 
o n ( (P, d ) . T h a t t h i s i n t u r n i m p l i e s t h e n o n - e x i s t e n c e of 
e s t i m a t e s of p r e s c r i b e d a c c u r a c y f o r g(6) i n o n e - s t a g e s a m p l i n g 
p l a n s f o l l o w s f r o m a s i m p l e a p p l i c a t i o n of C h e b i c h e v ' s i n e q u a l i t y . 

2 . In t h i s s e c t i o n w e c o n s i d e r t h e e x a m p l e s l i s t e d a b o v e 
i n d i v i d u a l l y t o s h o w t h a t i n e a c h c a s e t h e p a r a m e t r i c f u n c t i o n 
g(8) i s n o t u n i f o r m l y c o n t i n u o u s o n t h e c o r r e s p o n d i n g m e t r i c 
s p a c e ( CP, d ) . 

1 x 
A . L e t (P = { P = - f ( - ) ; o-> 0, x > 0 ) b e t h e c l a s s of a l l 

cr cr cr J 

d e n s i t y f u n c t i o n s i n v o l v i n g a s c a l e p a r a m e t e r cr f o r a g i v e n f 
g 

and l e t g ( P ) - a , s > l o r s < - l b e i n g r e a l . On s e t t i n g 
cr 

y = log x , 0 = log cr, y - 0 = z and e f(e ) = ^ ( z ) w e find t h a t 

oo 

d(P , P ) = 7 / I— f ( — ) - — f( — ) | cîx 
cr , cr^ Z J o cr cr cr^ cr 

1 1 2 2 

1 °° 
= 2 / ^ ( Z ) " ^ ( Z " ( 9 2 " e i ) ) ' d z 

w h i c h , by S c h e f f e ' s t h e o r e m [21, t e n d s to z e r o a s 0 ^ - 0 -> 0 . 
2 1 

I t f o l l o w s , t h e r e f o r e , t h a t d ( P , P ) c a n b e m a d e a r b i t r a r i l y 
G l 9 2 

s m a l l by c h o o s i n g cr , cr s o t h a t 0 ^ - 0 = log (cr /<x ) -> 0 o r 
y 5 1 ' 2 2 1 B v 2 1 
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^2 
equivalently — -*• 1. 

°2 
Let cr = cr, + 1 so that — -* 1 as cr -*» oo. It is then 

2 1 cr 1 
1 

i S S i 

easily seen that for s _> 1, | cr - cr [ _> 1 proving thereby 

g 

that the parametric function g(P ) = c , s _> 1, is not uniformly 

continuous on ((P, d). That this is also the case when s £ - 1 
2 

can be seen by taking cr = cr + cr J . This establishes the 
2 1 1 

non-existence of estimates of prescribed accuracy in fixed sample 
s 

size for cr , s ^ l o r s •< - 1 being any real number. 

- X x 
B. Let (P = {P = e X /x! } be the class of all Poisson 

distributions with parameter X . Here g(P ) = X , s _> 1 any 
X 

real number. Suppose X = X + c where c is a positive real 

number. Then 

d(P^ ,P ) = 7 2 |e >* - e S * | / x i 
X l X 2 2 x=0 1 2 

= F(x ; X.) - F(x ; >_) 
o 1 o 2 

where f(x; 8) is the Poisson cummulative distribution function 
with parameter 0 and x = (X - X )/(log \ - log X ). Using 

Mean Value theorem it follows that 

- X X* 
d(P , P ) = ce X /X*l 

Xl X2 

for some X, X* lying between X and \ . On using Stirlings' 

formula for factorials, it is easily seen that d(P , P ) -> 0 

as X -*• oo. On the other hand X ^ - X , > c for s > 1 
1 2 1 — — 

proving thereby our assertion that g is not uniformly 
continuous on (GP, d). 
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C. Le t (P be the c l a s s of d i s t r i b u t i o n s wi th dens i t y funct ions 
(1/cr) f((x - \x)/cr), w h e r e \x i s r e a l , a > 0 and f i s a g iven 
dens i ty funct ion. H e r e the dens i t y funct ion f i s known but the 
loca t ion and s c a l e p a r a m e t e r s a r e unknown. Le t 0 = (\±, cr), 
and g(0^ = ^(i1 ' (J) w h e r e \\) i s as defined above in s e c t i o n 1. 
If 6. = (UL., o-.), i = 1, 2, then 

i i l 

1 °° 
(* ) . . . d ( P e , P e ) = - / | f ( x ; 0 d ) - f (x ; 9 2 ) | d x 

1 2 -oo 

A °° 
= 2 / | ( l / c r i ) f ( ( x - H L l ) / c r i ) - ( l / a - 2 ) f ( ( x - H L 2 ) / c r 2 ) | d , 

- 00 

1 °° 
= 2 / l f(y)" ( V a 2 ) f [ { V O 2 ) y + ( | J L l ~ , 1 Z ) / 0 2 ] , d y 

w h e r e y = (x - u )/cr . If in (* ) we let cr -> oo such that 

(cr /cr ) -* 1, i t fol lows f r o m Scheffe ' s t h e o r e m [2] tha t 

d(P , P )-> 0. On the o the r hand for cr = 1 + cr , (cr /cr ) -> 1 
0 , 0 ^ 1 2 1 2 

1 2 
a s cr -* oo, but 

2 

|g(02) - g(ed)| = M H ^ ^ ) - 4^2> o-2)| 

> | I v M ^ , l + d 2 ) | - | ^ 2 , o-2)| | 

w h e r e the R . H . S . i s , a c c o r d i n g to the def ini t ion of \\i, unbounded. 
Th i s p r o v e s our a s s e r t i o n about the n o n - u n i f o r m cont inui ty of 
g(9) on (<P, d) . 

D. In the l o g - n o r m a l c a s e w h e r e the dens i t y f i s g iven by 

[log x - u] 
1 2a-2 

f(x; |JL, cr) = j=- (1/xcr) e 

if x > 0 and equal to z e r o o t h e r w i s e , the d - d i s t a n c e b e t w e e n 
the two d i s t r i b u t i o n s with p a r a m e t e r s 0 = (u , cr ) and 

1 1 1 
e2 = ( ^ , - 2 ) is 
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1 °° 
d ( pe ' p e > = 2 f0\*te\)-tl*i*2)\à* 

1 2 

1 °° 
= 2 J l d / ^ ^ n ^ y - ^ ^ / ^ ^ - (l/(r2)n((y-fx2)/(r2)|dy 

- oo 

1 °° 
= - / | n ( z ) - ( c r i / c r 2 ) n [ ( o - i / c r 2 ) z + ( ^ - ^ J / o ^ ] | d z . 

- 00 

Here n(x) is the standard normal (0, 1) density, y = log x and 
z = (y - (JL ) /cr . Proceeding as in (C) we prove that g(6) = \\J(\X, or) 

is not uniformly continuous on (Q?,d). This, in particular, implies 
that the mean v of the log normal density, 

J. 
v = e^ + 2cr2 

cannot have estimates of prescribed accuracy in fixed sample 

size procedures . 

The author is grateful to Professor J.K. Ghosh with whom 
he had several discussions on this and related topics. 
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