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1. INTRODUCTION

The e x p e c t a t i o n  o f  v e c t o r  s t a t i s t i c s  i s  an exam p le  o f  V o l t e r -  

r a ' s  ( s e e  V o l t e r r a  [ 6] )  f u n c t i o n  o f  f u n c t i o n .  Von M i -  

s  e  s  [5 ]  h as  shown t h a t  V o l t e r r a ' s  c a l c u l u s  f u n c t i o n s  o f  f u n c -

t i o n s  can be a d a p ted  t o  s t a t i s t i c a l  f u n c t i o n s  o f  f u n c t i o n s .  I t  

i s  n o t  e a s y ,  h o w e v e r ,  t o  t r a n s l a t e  V o l t e r r a - v o n  M i s e s ' s  c o n c e p t s  

o f  c a l c u l u s  i n t o  su ch  m an ageab le  form s t h a t  can  be u se d  in  c a l -

c u l a t i n g  t h e  e x p e c t a t i o n  o f  v e c t o r  s t a t i s t i c s .  T h is  i s  why we 

p r o p o s e  a method o f  a p p r o x im a t io n  o f  e x p e c t a t i o n  t h a t  i s  n o t  

b a s e d  on V o l t e r r a - v o n  M ise s  i d e a s .  T h is  method would h ave a few  

v e r s i o n s  d e p e n d in g  on a way o f  c a l c u l a t i n g  t h e  ra y  r o f  b a l l  

B ( x ,  r  ) » { y :  llx ll  «  r}_, where B ( x ,  r )  i s  u se d  i n  d e t e r m in in g

t h e  v a lu e  o f  e x p r e s s i o n  J f ( x )  d x ,  and f ( x )  d e n o t e s  a q iv e n
B (x ,  r)

sh ap e  o f  d e n s i t y  f u n c t i o n  o f  random v e c t o r  X.

D e n o t in g  by F ( x )  a Fx ( x )  t h e  d i s t r i b u t i o n  f u n c t i o n  o f  random 

v e c t o r  X and u s i n g  d F ( x )  -  f ( x )  dx one can  d e f i n e ,  f o r  exam-

p l e ,  t h e  f o l l o w i n g  f u n c t i o n  o f  f u n c t i o n  u sed  i n  s t a t i s t i c s ,  e c o -

n o m e t r i c s ,  s t o c h a s t i c  program m ing:

G0 ( F ( x ) )  b J x d F ( x )  5 (  x f ( x ) dx = G0 ( f ( x ) )  = G0 ( f )  = E U ) .
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G ^ ( f Lx ) ) b   ̂ b ( x ) d F ( x )  s   ̂ b ( x ) f ( x ) d x  я G ^ f C x ) ) ^  G1 ( f  ) s  * 

Rn Rn

»  E (X ),

where B(JC) = B -  íT 1ZTx ,  Rk a b ( x )  = ZTx ,  Rkxk Э Z -  z ' Z , 

nxk n yk
Z e R , R i s  th e  s e t  o f  r e a l  n x k  m a t r i c e s ,  t  i s  t h e

t r a n s p o s i t i o n  s i g n  and b ( x  ) i s  a sam ple  v a l u e  o f  B.

We w i l l  comment how t o  c a l c u l a t e  G^Cf), G ^ f )  in  t h e  c a s e  

o f  t h e  f o l l o w i n g  s h a p e s  o f  f :

a ° )  f Q s  f Q( x )  -  ( 2JT 62 ) n/2 ex p  -  (2  e2) -1 II x II 2 ;

Cf0 i s  t h e  d e n s i t y  o f  n - d i m e n s i ó n a l  i s o t r o p i c  g a u s s i a n  d i s t r i b u -

t i o n  o f  X; | |x l l  i s  t h e  E u c l id e a n  norm o f  r e a l  v e c t o r  x ,  x  e 

e Rn ) i

a1 ) f 1 = f ^ x )  -  (2Л ) ' 1/2 ( d e t í j ) ~1 exp  ( - 2 -1 < $ ~ 1 ( x  -  a ) ,  

x  -  a > ) ,

( f 1 i s  t h e  d e n s i t y  o f  n d i m e n s io n a l  norm al d i s t r i b u t i o n  q f  x

w it h  tX  г  a e  Zß, ß e Rk , X -  Zß + 3 ,  Px * N^(Zß, ^ i . e .  

where < . . .  > d e n o t e s  a s c a l a r  p r o d u c t ) ;

a 2 )  f ( 2 a ) n , х я С =  { x : - a < x < a } .

a e Rn , a  = ( a , . . . ,  a ) ,
f 2 s  f 2

f ( 2 a )  n , x я С = 
( x )  = J

( o,  x  e  c ,  x ,

( f 2 i s  t h e  d e n s i t y  f u n c t i o n  o f  n - d i m e n s i o n a l  u n ifo r m  d i s t r i b u -

t i o n ) ;

a 3 )  f ,  5 f , ( x ) =  -------- p r -  ---------- - 7Tj* ( i  + \> x Д  x ) ,

3 3 (JT4>)n / 2K ^ ) d e t 1 /2 £

( f j  i s  t h e  d e n s i t y  o f  m u l t i v a r i a t e  t - d i s t r i b u t i o n ) .

In what f o l l o w s  we w i l l  u s e  t h e  f o l l o w i n g  m ean ing  p u t  t o  t h e  

sy m b o ls  А, В, X :

A = Ž-1 ZX , В = AX;

X  : 0 u ,  7)  -  <Rn , J  ) ,
R

w here U  i s  a s p a c e  o f  e l e m e n t a r y  e v e n t s , f  i s  a 6 -  f i e l d  o f  B o-

r e l  s u b s e t s  o f  "U, f  i s  a f f - f i e l d  o f  B o r e l  s u b s e t s  o f  Rn ;
Rn



G ( f  ) * G1 (f  )■ J AXf (x  )dx 

Rn

I s  a f u n c t i o n  G o f  f u n c t i o n  f .

The p u r p o se  o f  t h i s  p a p e r  i s  t o  d e s c r i b e  an a p p r o x im a t io n  

method o f  v a l u e s  o f  G and t o  comment how i t  s h o u ld  be ueed  f o r  

d e n s i t i e s  o t h e r  th a n  t h e  d e n s i t i e s  f o , f ^ . We w i l l  a l s o  com-

ment on t h e  u s e  o f  a p p r o x im a ted  v a l u e s  o f  G f o r  two d i f f e r e n t  

d e n s i t i e s  i n  a s s e s i n g  a s e n s i v i t y  o f  e x p e c t a t i o n  o f  В on t h e  

ch an ge  o f  d e n s i t y  from , f o r  i n s t a n c e ,  f Q, i n t o  f 2>

The p r o p o se d  method seem s t o  be a t t r a c t i v e  from n u m e r ic a l  

p o i n t  o f  v i e w .  T h is  d o e s  n o t  mean t h a t  i t  c a n n o t  be r e f i n e d  or  

im p roved .  I t  h a s ,  m o r e o v e r ,  s e r i o u s  l i m i t a t i o n s .  I t  can  n o t  be  

u s e d ,  f o r  e x a m p le ,  i n  t h e  c a s e  when A a A (x )  5 (2 + c I ) ”1Zx

r  э с  -  к 9— , н -  i  -  z ( г т г ) " 1г т , н, -  z ( z 1t z ) “ 2z'T.
*  H, x  0 1

In  t h e  n e x t  s e c t i o n  we w i l l  d e s c r i b e  a few  w a r i a n t s  o f  a 

method o f  a p p r o x im a t io n  f o r  G C f^  * G ^ f ^ }  v a l i d  f o r  a n y ,  n on n eq -  

a t i v e  s c a l a r  l o c a l l y  i n t e g r a b l e  in  Rn , f u n c t i o n  f ( x )  f u l -

f i l l i n g  t h e  c o n d i t i o n  l im  | | x | |a  f ( x )  = 0 , а  > n + 1 .
| |x | |  -  ®

/

2. APPROXIMATION OF G(f)

There a r e  known e x a c t  a n a l y t i c a l  e x p r e s s i o n s  o f  С0 ( ^ ) .

G ( f = G ^ f ^  i f  f t  s  f i ( x ) ,  i  = 0 , 1 .

T here i s  no e x a c t  e x p r e s s i o n  f o r  G ( f i ) i f  A i s  more com p lex  

( f o r  exam p le  i f  A s  A (x )  - ( E  + с 1 ) - 1гт and G ( f 1 )= j  А ( х ) ^ ( х )

Rn

d x )  o r /a n d  i  > 1 . i n  su ch  c a s e s  t h e r e  i s  a n eed  f o r  an a p p ro -

x im a t i o n  o f  v a l u e s  o f  G ( f ^ ) .  In  t h i s  p a p e r  we w i l l  l i m i t  our  

a t t e n t i o n  t o  t h e  c a s e  when A i s  n o t  a f u n c t i o n  o f  x ,  i . e  i f

)cxn
A s  a  e R . We r e p r e s e n t  A a s s



a 1

a t  e R1xn, i  -  1 , k .

\ aJ

L e t  f  be a n o n n e g a t t v e  r e a l  s c a l a r  f u n c t i o n  d e f i n e d  on Rn and' 

l o c a l l y  i n t e g r a b l e  on any bounded s u b s e t  o f  Rn , and l e t  i t  f u l -

f i l l  t h e  c o n d i t i o n

c 1) l im  II x I 
II x | |~ «

f  ( x  ) -  0 , ot > n+1 .

A s e t  o f  su ch  f u n c t i o n s  f  i s  a l i n e a r  s p a c e  ^  a on w h ich  i t  i s  

e a s y  t o  d e f i n e  su ch  an o p e r a t o r  G t h a t

JLa  э f  -  G ( f )  £ R ,

wnere

G (f  ) * < a 1 , x  > f ( x  ) d x ,  . . . ,

Rn

J < ak , x  > f ( x )  d x ) a

( 1 )

( 2 )

and

3 i ( f >  “ J < a 1 , x  > f ( x )  d x ,  1 * 1 , k ,

f  = f Q, f  ̂  , f  2 » f j #  • • • #

From ( c1)  i t  f o l l o w s  t h a t  f o r  any e > 0 ,  f  e Xa  t h e r e  e x -

i s t s  su ch  p o s i t i v e  r e a l  number m ^ ( f ) > 0 t h a t

!lx|| > m^(f ) 11 x 11 I f  (. x  ) I < e

'/

h o l d s .

In  o r d e r  t o  f i n d  a ra y  mc ( f )  o f  a b a l l  Ъ ( л ,  mf ( f ) )  one

s h o u ld :

-  t o  f i x  £ ( f o r  exam ple e *

“ , t o  f i x  f  ( f o r  exam p le  f  г  f Q);



-  t o  s o l v e  i n  x th e  i n e q u a l i t y  | |x | |a  | f ( x )  | <  E, i . e .  f i n d  

x* t h a t  f l u f i l l s  f o r  a g iv e n  e ,  f  t h e  e q u a t i o n  ||x||a  f  ( x ) » e  

( f o r  exam ple | | x ||10 f Q( * )  ■ Ю- 3 , a - n + 1 » 9 + 1 ) ;

-  t o  s e t  m£ ( f ) s »  | |x * | | .

S i n c e  ( 3 )  i s  e q u i v a l e n t  t o  th e  I m p l i c a t i o n

llx I
С

t h e n ,  due t o

> m ( f ) => llxll I f  (x^l <
E

"ö- Г

< a ^ , x >  f ( x ) |  d x|  ̂ < a x , x  > f  ( * )  d x U  | |

Rn Rn

4 í IIa J |  • l lx l l- | f (x )|  dx (5 )

Í"

D e n o t in g  th e  upper bound  ̂ l |a 1IJ*H«ll | f ( x ) | d  x  o f  G f l ) ( f )

Rn

by G Q j ( f )  we can w r i t e  f o r  1 = 1, к

5( 1 )
G , , ч ( f  )=  ̂ II a x II • llx II-j f  ( x  )| d x  +

x  4  m ( f )
Б

I x II > m£ ( f  ) ,

i  | | a L II • llxl l  • I f  ( x  )| d x ,

Hence

G( l ) ' ( f )  «  m ( f )  | | a 1 ll Í I f  ( x ) I dx +

||x|| « ( f )

* 5 Ü ^ T  *■  ‘ 5 )

llx II > mL ( f  )

By th e  theorem  ab out t h e  change o f  c o o r d i n a t e s  one can d e-

n o t e  a s y s t e m  o f  s p h e r i c a l  p o l a r  c o o r d i n a t e s  by $ and t h e  J a -

c o b ia n  o f  s y s t e m  i  by J ( § ) .  The d e t e r m in a n t  o f  J ( $ )  i s  equal

n “ 1 2
d e t  .T( Ф) = r  cos  8-, cos 0-, . . . ,  c o s n - 1 0 .

* t n

Hence t h e  upper bound o f  G ^ j t f )  i n  ( 5 ) ,  d e n o te d  h e r e  by 

G ( i ^ ( f ) ,  i s  e q u a l



G/, v ( f )  - m ( f )  На. II \ I f ( * ) l  dx +

{ U  '  l l i l l  < m£( f )

23T 31/2 01 /2  n -1

+ e llajll f  ̂  ̂ . . .   ̂ ra -'i ' COB ®2 ' * **' ^

m£ ( f )  0 -  JT /2  -  Я / 2

coBn_1en . d en-1, . . . ,  d e2 de^r

d e n o t in g

31/2

X “ 3T • 4 2 , . . . ,  * n _ 2 ; 4 i  “ 5 c o s i  e d в/

0

i  » 1 , n -  2 , 

and u s i n g  p r o p e r t i e s  o f  м  ̂ we o b t a i n

s ( f )  « ( t 1 ) -  n + 1

(n  -  2 )  I 1

w here E ( q )  d e n o t e s  i n t e g e r  p a r t  o f  number q and w here  ( n  -  

- 2 ) 1 1  = ( n  -  2 ) (n -  4 ) ,  4 . 2 .

Thus

2 ( ^ ( 0  = m ^ C f )  II a ^  II ^ I f  ( x  ) |  d x +

| |x  || «  m£ ( f  )

2n~1 E H a J I  С  ( f ) ) n^ 1

a  -  n + 1

From ( 7 )  i t  i s  s e e n  t h a t  i n  o r d e r  t o  d e t e r m in e  a v a l u e  o f  1 - t h

component j ( f ) o f  v e c t o r - v a l u e d  a p p r o x im a te  2 ( f )  one h as

t o  a s s i g n ,  some n u m e r ic a l  v a l u e s ,  t o  ir.E( f ) ,  l la^l l ,  n ,  a ,

e ,  V and t o  c a l c u l a t e  t h e  v a l u e  J | f ( x ) | d x  by u s i n g
| | x i l < n ( f )

4

one o f  known a lg o r i t h m s  o f  n u m e r ic a l  i n t e g r a t i o n  i n  t h e  b a l l  

■В ( 0 , т £ ( f ) )  w i t h  t h e  c e n t e r  0 and r a d iu s  m£ ( f o -

u n d er  t h e  n o t a t i o n

/



E ( f )  . ( * 4

( a  -  n -  1 ) (n -  2 ) I I ( mg Cf ) ) a-n_1

we can  w r i t e  ( 7 )  as

G q - j U )  ■ II a A II (m£ ( f )  J | f  (x )l d x  + e )  < ® ( 7a )

llx II < m£ ( f  )

I f  we want t o  make t h e  r a d iu s  mc ( f )  i n t e g r a t i o n  b a l l  B ( 0 ,

mt ( f ) )  t o  be d ep en d e n t  on th e  v a l u e s  o f  n and a ,  th e n  we a s -

s i g n  t o  e t h e  v a l u e  s a t i s f y i n g

« < I .  \
Eo <  ̂ Ca -  n - 1)Tn -  2 ) 111 

and r e p l a c e  ( 7 a )  w i t h

G(“ ) ( f ) и | |a Lll (m a ( f ) J | f C x ) ! d  x +

Eo  l|x II < m ( f  )
E

О

+ ( ■  a ( f ) ) n^ +1 ( 7 b )
e.

r ) ' n-a+1

"o 

S in c e

G ( f )  — ( G ^  ^ t f ) f • • • , G( i )  ( f  ) » • • * , G(k ) ^

t h e r e f o r e ,  due t o  ( 7 a ) ,  ( 7 b )  we can  d e te r m in e  tw o a p p r o x im a te s  o f  

v e c t o r  v a lu e d  f u n c t i o n  G ( f ) .  T h ese  are

G ( f  ) = ( G/^ \ ( f  ) ,  « . .  , 2 / j \ ( f ) ,  . .  . , G » . \ ( f ) )  •

г (“ ’ ( £ )  -  ................................................. S l “ > u ) ) T

For t h e  a p p r o x im a te  G ( f )  we have  t h e  I n e q u a l i t y



| | G( f ) l l  «  II A II (m£ ( f  ) J | f  ( x  )| dx  +

11x 11 *  mE ( f )

( 8 )

| | G( f ) | |  < II A II ( m a  ( f  )

Ях|  ^ ш a ( f  )

o

+ ( m a  i f )  ) n -a +  ) 
c_

n-<l+1 ( 9 )

'o

In  s e a r c h i n g  f o r  a good  upp er  bound o f  G ^ ^ C f )  o r  G ( f )  up 

t o  now we have  l e f t  a s i d e  a p ro b lem  o f  f i x i n g  su ch  a v a l u e  o f  

m t h a t  w i l l  m in im is e  t h e  ran ge  o f  G ^ y ( f )  o r  G ( f ) .  B e c a u se  we 

. t r e a t  A a s  f u n c t i o n a l l y  in d e p e n d e n t  from  x ,  t h e  o n l y  f u n c t i o n s  

t h a t  are  e a s y  t o  be m in im iz e d  are

¥  ( f )  “ i n f

m£ ( f ) e

d x  +

IIx II ^ m( f  ) 
£

( « / f » ” - ” 1 }

where M = (m ( f ) : ( llx II > m ( f ) )
E E  E

*=> ( l l x  lta  I f ( x ) I Ś £)J

or

 ̂ I f  C x ) I dx  +

)

where



One can  f o r m u la t e  t h e  f o l l o w i n g  p ro b lem s:

p ľ)  f i n d  m* ■ arg  'ľ ( f ) ,  where 'K ( f )  ■ ¥  ( f ,  m ( f ) ) ;
e £ e  £ E

p 2 ) f i n d  m*u “ a rg  Ч7 a ( f  )» where 4* a ( f  ) *  ^  ' m

Eo Eo Eo Eo Eo

F i x i n g  a  ■ n + 2 and d e n o t i n g

Fm

C llxH < mE Ш°  llxl l  < ma

We can  w r i t e  down

4P ( f )  = m F_ + m - 1 , 4* ( f )■ „ F_ + m 1 (
€ e ni E „ a  a m a

С  ‘ o  š

and h en ce

m* = ( Fm ) - 1/ 2 , *<£> -  2 ( Fm) V 2

E E

V e ( r m ) _ V 2 ' V £)  = 4 a ) 1 / 2 -

Eo  E°  Eo

I f  m > ( F  ) , t h e n  m* = rn and ť  ( f )  = m F  +
e me е е  e  e  Jij.

+ m 1.
e

I f  mF < ( F m ) 1 / 2 , t h e n  = (F m ) 1̂ 2 and ^ ( f )  =

me

I f  m a  > ( F in ) ~ 1 / 2 , th e n  m*a  = m a  and v  a ( f )=  

c o e *  Eo  Eo Eo

= m _ Fm ♦ m_l .
t *  m a  z

О E0 О

I f  m < C F ) 1/ 2̂ , th e n  m* = (F m ) 1//2 and 
a  4 m '  ' _ a  4 m J

Eo e“  Eo Ea
О о



v '  ■ 2 ( r -  1 , / 2 -e a
°  eo

Thus we can b e t t e r  a p p r o x im a te  G , ( f )  o r  G( f  ) i f  we u se  as  

v a l u e s  o f  i n t e g r a t i o n  b a l l  r a d iu s  t h e  v a l u e s  m* o r  m •

Eo

For t h i s  p a i r  o f  v a l u e s  t h e  i n e q u a l i t i e s  ( 8 ) and С 9 )  w i l l  p a s s  

i n t o  t h e  forms

I I G (f >  I f  «  I I A I I  Y ( f )  С  8a )
с

I I  G( f ) I I  ^ I I a  I I  * _ ( f )  ( 9 a )

Eo

The norma i n  t h e  ab ove  i n e q u a l i t i e s  a r e  E u c l id e a n  norm s. In  

r e p l a c i n g  t h e s e  norms w i t h  t h e  supremum norms one s h o u ld  rememb-

e r  ab ou t  p r e s e r v i n g  th e  t r u t h  o f  i m p l i c a t i o n s  a n a lo g u e s  t o  t h e  

i m p l i c a t i o n s  ( 4 ) - ( 9  a ) .  In  c h o o s in g  a  i t  s h o u ld  be remembered  

t h a t  t h e  f o l l o w i n g  i n e q u a l i t i e s  a r e  t o  be ho.ld

11 ) a  > n + 1 f o r  f Q( x ) ,  f  ̂ ( x ),  f  2 ( x ) |

i 2) \? + n > a > n +1  • f o r  f j ( x ) .

3. APPLICATIONS

The a p p r o x im a t io n  method from § 2 ( d e s c r i b e d  i n  a few v e r -

s i o n s  i n  d ep en d en ce  on ways o f  c a l c u l a t i n g  v a l u e s  o f  i n t e g r a t i o n  

b a l l  r a d i u s )  e n a b l e s  c a l c u l a t i o n s  o f  v a l u e s  o f  v e c t o r - v a l u e d  

f u n c t i o n  G ( f ) .  i n  s t a t i s t i c s  and e c o n o m e t r i c s  G ( f )  may d e n o te  

e x p e c t a t i o n  v a lu e  o f  v e c t o r - v a l u e d  e s t i m a t o r ,  p r e d i c t o r .  For in-

s t a n c e ,  A = Â  , a 2 a r e  tw,o v e r s i o n s  o f  s h a p e s  o f  A and

j1 ) A1 X -  в ,  where В = (ZTZ )-1 ZXX, A1- ( г Т Z) -1 ZT,

Z £ Rn x k ,

j 2 )  A2 X = X, where X -  ZB -  Z(ZT Z) " 1 ZTX, A2 *

= z ( z Tz )~1 z \



The e s t i m a t o r  В and p r e d i c t o r  Л' a r e  w e l l  known in  t h e  co n -

t e x t  o f  s t a t i s t i c s  and e c o n o m e t r i c s .

The d e s c r i b e d  ( i n  § 2 )  a p p r o x im a t io n  method e n a b l e s  t o  c a l -

c u l a t e  , f o r  ex a m p le ,

k1 ) v a l u e s  o f  G ^ f ^  -  ( g 1 1 ( f ^  , . . . ,  G1 x ( f  ± ) ,  . . . ,

G1i k f f i ) ^

where G1 XC f  ̂  ) “  На.Ц  ̂ | |x  II | f . ( x ) |  d x ,  i  > 0 ( s e e  § 1- 2 ) ;

Rn

k2 ) v a l u e s  o f  C ^X f^  , i  > 0 ( s e e  § 1- 2 ) ;

k 3 )  v a l u e s  o f  g ,  ( *о Д ) С , ( ^ д ) , 3 (1а ) ( ^ д ) ,  G ^ C f ^ ) .

i i  > О,

where f Q i  •  f o -  f l f  i  f  0 .

No t i c e  1 .  In  c a l c u l a t i n g  m ( f  “ О  -  m- ( f -  one can use
t o  1 b O ę 1

i n e q u a l i t y  mc ( f 0 f l ) < т £/2 ( f Q) +

N o t i c e  2 .  Knowledge o f  v a l u e s  from ( k 3 )  h e l p s  us t o  e v a l u a t e  

an i n f l u e n c e  o f  d e n s i t y  f u n c t i o n  s h a p e ' s ,  change on ch a n g es  in  

v a l u e s  o f  moments o f  random v e c t o r  f u n c t i o n s  where t h e s e  mom-

e n t s ,  by d e f i n i t i o n ,  depend on t h i s  s h a p e .  B e c a u se  t h e  v a lu e

Í  I f ^ ( x ) -  f , ( x ) | d x  
l lxl l  4 me ( f )  °  1

c n a r a c t e r i z e s , in  some way t h e  d i s t a n c e  b e tw e en  two p r o b a b i l i t y  

m easu res  and ,̂ t h e r e f o r e ,  t h e  d e s c r i b e d  approximation

method can be u sed  i n  e v a l u a t i n g  r o b u s t n e e s  o f  moments on sh a p -

e s  ch an ges  o f  d e n s i t y  f u n c t i o n s .

R e p la c in g  f Q, f  by c h a r a c t e r i s t i c  f u n c t i o n s  o f  p r o b a b i l i t y

m e a s u r e s ,  i . e .  <р£о ) ( 0  = ^ o )0 **5 U  < * > )  = J e i<t: 'x > p £ ° \ d x ) ,

Rn

4>x( ] ) ( 0  =E( J )  exp  ( K t , X > )  4  J e i <t , x > p í j ) ( a  x ) i  j  f  Q'



and u s i n g  known fo r m u la s  o f  r e g a i n i n g  moments from we can

e x t e n d  th e  l i s t  o f  p o s s i b l e  u p a g e »  t o  t h e  c l a s s  o f  n o n - c o n t i n o u s  

p r o b a b i l i t y  d i s t r i b u t i o n s .
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J ó ze f B ia ła s , Władysław Milo 

APROKSYMACJA WARTOŚCI OCZEKIWANEJ WEKTOROWYCH STATYSTYK

Culem artykułu jes t  opis pewnej numerycznej metody aproksymacji pierw-

szego momentu wektorialnych statystyk  i  analiza warunków je j  stosowalności w 

badaniach odpornościowych.

Poszczególne wersje metody różnią s ie  w sposobie określania promienia

'm" wielowymiarowej kuli całkowania związanego z całką \ f (x ) dx, gdzie
llxlkm

f ( x )  oznacza zadany k sz ta ł t  gęstości wektora losowego X.

Podano sugestie  zastosowań opisanej metody.


