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For independent but not identically distributed r.v.s the Berry—Esseen result N .

s - oG, Further if {X, ) i o

takes the form {X,1} is stochastic then
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A disadvantage of the above approximation is that it does not provide guidance 7” — 0 in prob. or as.
in choosing between asymptotically equivalent results. This leads to the con- X
cept of asymptotic expansions of the approximation errors. The idea behind an Inthe above definitions £ can f
asymptotic expansion of the distribution function is that it can be expressed as As an example consid S & can take any real value (positive or negative)
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where the first term is F(z) ~ N (0, 1) and F;(z) are some functions of 7. Itis easy to verify that for k . ..
Such expansions are known as an Edgeworth expansion or a Gram—Charlier = —1 i definition 1,
type expansion. For details on these expansions, see Kendall and Stuart (1973), Xo o |
Phillips (1977), and Rothenberg (1984). n=t  pi4 - (A.58)
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A4 Order of Magnitudes (Small 0 and Large O)

Sometimes it is useful to have a measure of the order of magnitude of a particular
sequence, say, { X, ). The magnitude is determined by looking into the behavior
of X, for large n. The following defiitions are useful in this context:

Definition 1: The sequence {X,,} of real numbers is said to be at most
of order n* and is denoted by
Lv .0 XI'J
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as n — oo for some constant ¢ > 0. Further if {X,,} is a sequence of r.v.s then =

Hr

(A.59)

X, = 0/1“\’3;\) or O{‘.S.(”k> Butn[ﬂ){’“ _”];2%1 is O

»(1) by using Chebychev’s inequality. Thus X, — =

=1
if asn - o0, 0{;},}‘ ). It also folh‘)ws that X, = 11+ 0,(1).
. H;sma]l Y i”d capital O satisfy the following properties.
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n

{i} ,X” Y” — 0(”»{"! m)‘
B X = O(nt),

as A
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respectively, where ¢, is a nonstochastic sequence. The Op(n"). for example,
represents at most of order #* in probability.

Definition 2: The sequence [ X} of real numbers is said to be ol
smaller order than n* and is denoted by

X

L. . "
X, =o0n"), if — =0
n*

The same results hold for small o

in plac apit:
Further, if X, — p'ace of capital 0.

O(Ilk) but Y,, = ()(n"’)5 then
{ij Xn i Yu = O(i?k).
(i) X, Y, = o(nktm)y, (A.6])



