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THE METHOD FOR STUDIES OF GALAXY
AND METAGALAXY FIELD STRUCTURES.
MOMENTS OF HIGHER ORDERS AND
THE CONFIDENCE INTERVAL!

A. A. VIEWGA
The Planetarium, St. Pelersburg, Russia

(Received December 25, 1993)

Agekyan'’s statistical criterion (Agekyan, 1982) was used for the calculation of higher order mo-
ments and finding corresponding confidence intervals.

KEY WORDS Galaxy statistics — methods
A statistical criterion (Agekyan, 1982, Viewga, 1992)
A = a®(CR)TY W, by =(mi— )’ + (i —y)’,

J(X,Y)=dzdy,...denydyn, 0< 1z, 4 <1 (1)

is suitable to calculate the high order moments and to find the probability P[(Azx —
M Aqi)/on <> z] with any given accuracy. One has identities:

(CR)=Cr+ am.,.lCﬁ'H + ...+ amaCR". (2)
In particular,

(CR)? = C}+6Cy+6Cy,
(C%)® = C%+24C% + 144Cy + 180CR + 90CY,, . .. (3)

It is easy to find from (1), that

MA2 = M11202 = %az,
M(A2)? = a*(C%) U MIE,C% + 6MIy3l13C3 + 6(Mh2)*CH). (4)
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156 A. A. VIEWGA

After integration, (4) can be written as

(17 11 2
M2 = a4(CR) 350k + 13Ch + 564 ) )
so that, (Agekyan, 1982)
2N +3
2
NEBNN 1) (6)

In general, one can write

2k

M(Ag)" = (CZ;nZa.CN, =y M(Hlm), (7)

8=2 fr,jr<s

where []l;; are the configurations which are formed by n connections between s
objects (all the objects are connected obviously). If n > s, then some of the
connections are repeated; if n 4+ 2 < s < 2n, then the configuration consists of some
independent subconfigurations. For example, M (l}3l34) = (M112)2, n =2,s =4. If
all ML = 1, then (7) transforms to (3) (cf. (4)).

A “spiral” configuration § = H?=1 liiy1 gives

[»/2]
_ 1 Ch_;
Mé=g3 2 T | ®)

i=1

The number of configurations of this kind, when n+1 = s, is

nl(n+1)!
(2! ! ®)
One obtains,
6
s @ S 8Bloe 1T, 220 10
M(42)" = Zzy (2100” TR A i 1 RE )

etc. On the next step one considers n = (A2 — M A;)/on and finds semi-invariants
from a connection,

n an m; 1
K,,,:n!Z(—l)ml+”'+m"_l(ml+~"+m"—1)!H (—') e (11)
o =\ T 5
mi+2my+...+nam, =n.

It was found (Petrov, 1972) that

2./5 2N2 +3N +30

5= T @GN 1 3 (NE - N)I2

(12)
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22N3 4+ 3N2 + 93N - 315

-2 1
ME T T N T I)ANI=N) (13)
. 120v/5 2N* + 3N3 — 87NZ + 1125N — 1890 (14)
T (2N + 3)%/2(N2 - N)3/2 v
Then, one has the convergent series, (Petrov, 1972)
1 [ _a i
P(r<2)= 7= / e % dz - 2_‘1 Qn(2), (15)
-0 =
where ~
™ >
—— -; j+2
Qﬂ(z) \/— %):H'H-?’ 1(z) H m; ] (] +2)|] ) (16)
s=m +...4+m,,
m+2me+...+nm, =n
and m/2]
m
(=1y2m
1
Hpn(2) = m! Z 3iom — (17)

The series applies to any distributions of objects and allows to find the confidence
interval accurately.
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