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Santrauka. Siame darbe nagringjame tiesikai normalizuoty dvimagiy atsitiktinio skai-
¢iaus vektoriy maksimumy struktiira. Taikome perkélimo teorema, kurios pagalba gauname
ios struktiiros konvergavimo greitio jvercio israisky. Pateikiame pavyzdj, iliustruojantj teo-
ring medZiaga. Siame straipsnyje patikslinsime rezultatus, gautus [1] darbe.

Raktiniai ZodZiai: stochastiniai maksimuinai, perkélimo teorema, konvergavimo greicio jvertis.

Ivadas

Tarkime (X1, Y1), (X2,Y2),..., (X, Y3), . .. — atsitiktiniy, nepriklausomy vektoriy se-
ka, turinti vienoda skirstinio funkcijg F(z,y) = P(X; < =,Y; < y), j = 1. Apibréz-
kime statistikas:

ZWM = max(Xq, X2,..., Xn),  Z®) = max(¥1,Ys,...,Y,),
max ((Xla Y1), (Xe, Ya), ..., (Xn, Yn)) = (Z(l) Z(g))r

n o =n

Z$) = max(X1, Xoy. ., Xn,), 29 = max(Yy, Ya, ..., Yn,),

s (X0, Y4, (X V)i oo (v Vv )) = (25:25)s

dia Ni, Na,..., N, teigiamy sveikuju atsitiktiniy dydZiy seka, nepriklausanti nuo
(Xja},j): 7 z1lir
P(N, € z) = A, (2).

Nagrinésime tiesi§kai normalizuotus maksimumus:

?(1) = b.;l (Z,{ll) - O-'n)~ ?(2) = d;1 (Zi'(l2) - C”)‘

n n

?-(‘\1'1)1 = b~1 (Z‘(\}’)l - a’") * 75\2’,)1 = d_l (Z‘S\?) - Cn)-

n n 2

—00 < ap < o0, by, >0, —00 < ¢, < 400, d, > 0. PaZzymékime
un(2,9) = n(1 — F(zby + an, ydn + ¢2)). (1)

Biitina ir pakankama silpnojo konvergavimo (visuose ribinio skirstinio tolydumo
taslkuose)

(1)

P(Z (2)

<z,Z, <y) = H(zy) (2)
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salyga yra [2]:
lim wu,(x,y) = ulx,y).
—00

n

Jei i salyga tenkinama, H(z,y) = e~ (=¥ yra ribinis tiesiskai normalizuoty mak-
alyg Y A 1
simumy skirstinys [2].
Pazymeékime:

An(z,y) H|P(_N <, ZN ) (x y)f

¢ia ¥(x,y) fo (z,y) dA(2) ir A(z) = im0 P(%u £ z) = limpyeo Ap(nz).

Rezultatai

Pateiksime teorema, apibendrinanéia rezultata, esantj [1] publikacijoje.

1 teorema. Tarkime H(z,y) yra atsitiktiniy vektoriy (75\1,’)',75\,23) ribinis skirstinys
i lim,, 00 P(&x 2 £ x) = A(z), A(+0) = 0. Tuomet, visiems x ir y, tenkinantiems

sqlygg Lol ""(I ») < < 3, teisingas jvertis:

20, oo
aute) < (D 4 o)) - [ sti@) ddn(rna)
J0
+u(z,y) - / |An(n2) — A(z)|H (2, y) dz,
J0O

ia: 0y (2,y) = max(F™(xzby + an, ydn -+ cn), H(z,¥)), pulz,y) = un(z,y) — ulz,y).

Teoremos jrodymas.

IP(_—(I) < y) e q'l(’b’ y)l
< JP(ZN" <=, Z‘N"’i <y) - BH (x, 5 (2,y) - U(z,y)]
= IV (z,y) + IO (z, ). (3)

I5 pilnosios tikimybés formulés turime:

IY(a,9)

ZFJ('Lbn + G, Yy + Cn)P ’\n = J ZH" ('T ?J' Nn. = 7)‘

izl jz1

0o oo
[ F*(xby, + an, ydy + ¢p) dAn(nz) — / H¥(x,y) dAn(nz)
Jo 0

o0
< / |F"" (xbn + an, yd, + ¢n) — H(z,1 )l dA, (nz). (4)
Jo
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Kadangi

|F":(.’Hb-,l + an, ydn‘ s Cn.) = I{:(H:! y)l
F™(zby+an,ydn+cn)
)

S H(z,y)

=2z

L dt

< z(max (F™(xby + an, ydn + ¢n), H(z, y))):
X | In F*(xb, + an, ydn + cn) — In H(z, y)|

< sz,,(m,y)( nln (1 - UL(:;LI)) + Un(z, ¥)

tai pasinaudoje nelygybe

+ |un(z, y) — ulz, y)l),

|In(1 —#)+¢| <t?, 0<¢

/AN
N

N3

gauname

. u2 (w1
| F™ (2by, + Gy ydn + €a) — H (2, y)| < 267 (x,y) (——%;—LJ—)-+ |pn(x,y |) (5)
kai ”u('l- y) Q

Is (4) ir (5

|—

~— I

iSplaukia, kad

Ir(al)(in»'!}) < (# + [Pn T,y |)/ 205 (z,y) dA, (nz).
: 0

Toliau,

2 (z, ) ‘/ H*(z,y) dA,(nz) — / H*(z,y) dA(z)

= l 000 H*(z,y) d(An(nz) — A(2))|.

Suintegrave dalimis, gauname

= o]

I ay)=| [ (An(nz) - A(2) dH* (z,y)

(x, u)/ An(nz) — z}!H x,y) dz.

Teoremos jrodymas isplaukia i§ (3), (4) ir (5).

1 iSvada. Tarkime, egzistuoja EN,. Tuomet,

N".
+ Pu(w,y)o WBe
+ ux, y) [ |An(nz) — A(z)|H*(z,y) dz

An(:l! U} < (1"‘121(:“) y)
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Pavyzdys
Tarkime (X1, Y1), (Xa,Y2),..., (X5, ¥Ya) — atsitiktiniy, nepriklausomy vektoriy seka,
turinti logistinj skirstinj

1

Trerrer DVER

F(z,y) =
{N,,n = 1} turi geometrinj skirstinj su parametru p,, = %:
) n

k—1
P(Nn:k):l(l—l) 4 -lﬂ:l‘g,....

Su normalizavimo konstantomis a,, = (Inn,Inn), b, = (1,1) gauname

1y _ an 72 _ Cn y
P( N“b <z, N"d < y) = P(ZF\}) <lnn+ =, ZJ({,'} <lnn+ y)
n T
= H(z,y)=exp(—e"-e¥), z,yck
lim A,(nz)=A(z)=1-¢e"%, z>0.
=300

Teisingas jvertis:

emqrmz
|A,,(-n,:1:) - Az)| € =,
' -2
4e~"
sup|An(m:) — A(;u)| < —.
Toliau:
: 1 n(c—:u—lnn _i_e—y—ln-n)
'f.l-n(ﬂa'; y) = Tl(l - 14 e—x=Inn 4 p-y=In n) = 1+ o-s-Tnn | g—y—Tnn’

n(e—m—ln n 4 e—y—ln n)
lim u,(z,y) = lim
n—oco i n—roo 1 4 e—z—Inn -+ e—y—Inn

: e e — i
= lim =e T +eV =u(z,y).
n—oo 1+ e—T—Inn -+ e~y-lnn

Vertiname konvergavimo greitj:

e~% L =¥

“(c—z:—lnn_l_u—y—tn n] )2 ’

(1+c—-r-]n n_*_e—y—]u [ 5 g
= 3 e - p
Ap(zyy) € ( = LT e (e™* +e7Y) ) 1
e "-.1:(3_2 — -
ey [ e e g
Jo n
.n{e—":ﬁuln?t 4 e-*ymln 71)2 _(e—:x: + C—-y)(c—.r—ln noy e—y—ln n)
= ((1 £ e—x—Inn 4 e—y—ln n)‘! \ 14 e—T—Inn + e—y—]n 7 )
de~? o-(emm e )z oo

(e + e_?’)

T p—(e—Tte—V)
Ineg—{e~=+e~v) |

2(e™" +¢7V)? " de™?  2(e " +e7 V)2 +2e7?)

n n n
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SUMMARY

The estimation of the convergence rate for maxima of random variables vectors
L. Dindiené, A Aksomailis

Linearly normalized maxima of independent and identically distributed random vectors is presented
in this work. We've obtained nonuniform estimate of convergence in case when normalization is
linear. For clearness there is given an example is this paper. Transfer theorem was aplied.
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