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VADAS

Darbo tikslas – - -

taikymais.

a

tm

optimalius 

kriterijai vadinami Neimano-Pirsono vardais. Pagal

nep

 [14].

kad asimptotiniaime papras

lite

trumpai olinominio  su 

Helingero integralu bei informacijos atstumais. Dalyje „Pagrindiniai rezultatai“ yra  pristatomos 

gautos
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1. TEORIJA

1.1. 

( )PB,,Ω ( )wXX = , Ω∈w . Sakykime, kad 

funkcija ( ) ( )nxxxgxg ,...,, 21=  yra tolydi pagal visus savo argumentus.

( ) 0=Aρ , Α∈A ( ) 0=Aϕ , tai sakoma, kad matas 

ρ ϕ ϕρ << .

Teorema: (Radono-Nikodimo). Jei ϕ  ir ρ { }A,Ω , 

matasϕ  yra σ – baigtinis, o matas ρ – ϕ

neneigiama A – f, kiekvienai Α∈A

( ) ( ) ( )∫=
A

dwwfA ϕρ .

Jei ir matas ρ yra σ – baigtinis, tai funkcija f f yra dar 

ir kita A – g, visoms Α∈A

( ) ( ) ( )∫=
A

dwwfA ϕρ ,

tai funkcijos f ir g yra beveik visur lygios mato ϕ

Funkcija f ρ  Radono- ϕ

ϕ
ρ

d

d

Jei ϕ  ir ρ

( ) ( )∑
∈

=
Axi

i

i

xpA
:

ϕ , ( )XBA∈ , kur { }nxxxX ,...,, 21= ,

( )0>ixp , ni ,...,2,1= ;

( ) ( )∑
∈

=
Ayi

i

i

yqA
:

ρ , ( )YBA∈ , kur { }nyyyY ,...,, 21= ,

ia ( ) 0>iyq , mi ,...,2,1= , tada ϕρ << , t.y. ii yx = , nm =

( ) ( )
( ) ( )i

Axi i

i xp
xp

xq
A

i

∑
∈ 








=
:

ρ  ir ( ) ( )
( )xp

xq
x

d

d
=

ϕ
ρ

, Xx ∈ .
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1.2. Helingerio integralas

Tarkime, kad { }( )nnnn PPBX 21 ,,, , 0≥n –

nn XX ∈ , nH1  ir nH 2 – nX  turi 

nP1 ir nP2  atitinkamai.

( )nn BX ,  turime tris tikimybinius matus nP1 , nP2 , 

nQ tokius, kad nn
i QP << , 2,1=i , Nn ∈∀ nP1  ir nP2 , [ ]1,0∈α

( ) ( )
( )

( ) ( ) ( )
( )









=>

∈

=>

==
−

1,01

1,0,

0,01

,,

21

1

21

1
1
2

21

α

α

α

αα
αα

nnn
Q

nnn
Q

nn
Q

nn
nn

zzE

zzE

zzE

PPHH    ,

kur n
QE – matematinis vidurkis mato nQ ( )A1 – A indikatorius, 

n

n
in

i dQ

dP
z = , 

2,1=i .

( )n
n XXXX ,...,, 21= , kur 221 ,...,, XXX  yra nepriklausomi, vienodai 

( )BX , nomu skirstiniu θP , 

Θ∈θ ( )BX , Q toks, kad QP i <<θ ri ,...,2,1= , kur 

rθθ ,...,1 Θ .

Tada ]1,0[∈α
43421

n

ii
n
i PPP θθθ ××= ...  ir 

43421
n

jj
n
j PPP θθθ ××= ... :

( ) ( ) ( ) ( ) ( ) ( ) ( )
n

X

ji
n
j

n
i

n
Qjin

n
ij dxQxpxpzzEHH 








=== ∫ −− αααα

αθθα 11
,, ,

kur ( )
dQ

dP
xp i

i
θ= , ri ,...,2,1= .

1.3

,

tikrinti.

Bet koks teiginys apie ti X XP vadinamas hipoteze.
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00 : PPH X = 11 : PPH X =

i
X PP = X skirstinys XP  yra iP ).

(at

oteze.

( )σ,~ mNX . Tada 

0mm = yra paprastoji, o 0mm > –

pagrindine arba nuline hipoteze 0H . 

 arba ties

aH  ( 1H ).

( )nXX ,...,1 X, kurios

skirstinys priklauso nuo parametro θ . Reikia patikrinti nu 00 : θθ =H  su 

alternatyva 1: θθ =aH . Laikydami, kad 0H ( )nnn XXGG ,...,1= , 

istikos 

R K ir R \ K 0H tikriname tokia 

( )nxx ,...,1 , statistikos nG K, tai 

0H R \ K – h

K – 0H vadiname kritine sritimi.

– atmesta 0H α  lygi 

tikimybei, kad statistika nG K, kai 0H  teisinga:

( )0| HKGP ∈=α .

– 0H β  lygi 

tikimybei, kad statistika nG K, kai 0H  klaidinga (teisinga alternatyva 

aH ( 1H )):

( ) ( )anan HKGPHKGP |1| ∈−=∉=β .

0=α 0=β (nepriimtume 

0H
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α . Tokius kriterijus vadinsime 

α – .

Tarkime, kad 0H  yra klaidinga, o alternatyva aH –

0H , kai teisinga alternatyva aH

( )an HKGP |1 ∈=− β

β α , 

reikia parinkti taip, kad kriterijaus galia

vadinsime galingiausiu.

:

• 0H aH .

• α .

• Laikydami, kad 0H  yra teisinga, imties ( )nXX ,...,1

( )nnn XXGG ,...,1=

• K.

•  jei statistikos nG  konkreti realizacija Kg n ∈ 0H

nesuderinama su imties duomenimis ir yra atmestina, o jei Kg n ∉

st iimtina.

1.4. Polinominis skirstinys

Turime nepriklausom , kad 

nesutaikom vykiai kAAA ,....,, 21 iA 0>ip

( )1...21 =+++ kppp r m

iA e iX , ki ,....,2,1= . Tada atsitiktinio vektoriaus ( )11,..., −= kXXX  tikimybinis 

skirstinys vadinamas polinominiu ( )kppmPX ,....,,~ 1 .

( ) kk m
k

m

k
kk pp

mm

m
mXmXmXP ...

!!...

!
,...,, 1

1
112211 ==== −− ,

kur 0≥≥ imm  ir mmm k =++ ...1 .
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1.4.1. Polinominio skirstinio taikymas

eksperime ( )nnn PBX ,, , Nn ∈

( ) n
n

n XXXXX ∈= ,...,, 21 , kur nXXX ,...,, 21  yra nepriklausomi atsitiktiniai vektoriai 

( )121 ,...,, −= ki YYYX

( ) kk m
k

m

k
kk pp

mm

m
mYmYmYP ...

!!...

!
,...,, 1

1
112211 ==== −− ,

kur mmm k =++ ...1  ir 1...21 =+++ kppp , ip , ki ,...,1=

( )mpppPX k ,,...,,~ 21= .

Tikriname r n
i

nn
i PPH =: , ri ,...,1= .

Teorema. Kulbako-Leibliero atstumas sukonstruotas pagal

( )mpppP
iii ki ,,...,, 21= , ( )mpppP

jj kj ,,...,,
,21= :

( ) ∑
=

=
k

l l

l
lji

j

i

i p

p
pmPPI

1

ln, ,

kur ji ≠ , rji ,...,2,1, = .

Teorema. [ ]1,0∈α polinominio 

skirstinio tikimybinius matus n
iP  ir n

jP

( ) ( )
nmk

t
tjti

n
j

n
i

n
ij ppPPHH

⋅

=

− 







== ∑

1

1,, αααα ,

kur ji ≠ , rji ,...,2,1, = .

1.5. Kulbako atstumai

vokomis ir K , kurios pateiktos 
[10] knygoje.

 Turime dvi tikimybines erdves ( χ ,B,µ1) (χ,B,µ2) su elementais X∈ χ  ir 

σ -algebromis B.

Tarkime, kad egzistuoja matas λ toks, kad 1~ µλ , 2~ µλ , kad pagal Radeno 

– , egzistuoja tankis ( )xf i , kad

( ) ∫=
E

ii xdxfE )()( λµ , 2,1=i , E∈ B
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)()( x
d

d
xf i

i λ
µ

=    arba )()()( xdxfxd ii λµ = .

( )λ
λ
µ

µλ d

d

d

dv

d

dv
⋅= .

)(λ

µ1 ir µ2 E, kai 0)(1 >Eµ

a :

∫ ∫==
E E

xd
xf

xf
xf

E
xd

xf

xf

E
EI )(

)(

)(
log)(

)(

1
)(

)(

)(
log

)(

1
);2:1(

2

1
1

1
1

2

1

1

λ
µ

µ
µ

.

Kai  0)(1 =Eµ , tada ).()()( 11 xdxfxd λµ =

Kai E χ )2:1(I .

)(
)(

)(
log)()2:1(

2

1
1 xd

xf

xf
xfI λ∫= ir )(

)(

)(
log)()1:2(

1

2
2 xd

xf

xf
xfI λ∫= .

∫=− )(
)(

)(
log)()1:2(

2

1
2 xd

xf

xf
xfI λ .

Kartu su atstumu )2;1(I J :

( )( )∫ −=+= )(
)(

)(
log)()1:2()2:1()2,1(

2

1
21 xd

xf

xf
xfxfIIJ λ .

1.5.1. )2:1(I  ir )2,1(J

1 Teorema: Atstumas )2:1(I yra adityvi funkcija nep r 

 t. y., jei X ir Y yra nepriklausomi

);2:1();2:1(),;2:1( YIXIYXI += .

X, Y

)()(),( yhxgyxf iii =

∫ ∫ === )()(
)()(

)()(
log)()(),(

),(

),(
log),(),;2:1(

22

11
11

2

1
1 ydvxd

yhxg

yhxg
yhxgyxd

yxf

yxf
yxfYXI µλ
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∫ ∫ +=+= );2:1();2:1()(
)(

)(
log)()(

)(

)(
log)(

2

1
1

2

1
1 YIXIydv

yh

yh
yhxd

xg

xg
xg µ ,

ia 

)()(),( ydvxdyxd µλ = ir ∫ = 1)()( xdxg i µ , ∫ = ,1)()( ydvyhi 2,1=i .

Jei X ir Y yra priklausomi, tai adityvumas vis tiek 

∫ ∫ ∫ 







+== dxdy

xyh

xyh
xyhxgdx

xg

xg
xgdxdy

yxf

yxf
yxfYXI

)|(

)|(
log)|()(

)(

)(
log)(

),(

),(
log),(),;2:1(

2

1
11

2

1
1

2

1
1

kur  ∫= dyyxfxg ),()( 11 , )(/),()|( xgyxfxyh iii = , 2,1=i .

:

∫== dy
xyh

xyh
xyhxXYI

)|(

)|(
log)|()|;2:1(

2

1
1 .

Pastebime, kad

∫ ==== dxxXYIxgxXYIEXYI )|;2:1()())|;2:1(()|;2:1( 11 ,

kur )|;2:1( xXYI = Y, kai xX = .

2 Teorema.

)|;2:1();2:1()|;2:1();2:1(),;2:1( YXIYIXYIXIYXI +=+= .

3 Teorema . Bet kuriems matams µ1 ir µ2 0)2:1( ≥I  su lygybe, tada ir tik tada jei 

y. )()( 21 xfxf = .

1) ∫ ∫

∫
∫ =








≥

E

E

E

E E

E
E

xdxf

xdxf

xdxfxd
xf

xf
xf

)(

)(
log)(

)()(

)()(

log)()()(
)(

)(
log)(

2

1
1

2

1

1
2

1
1 µ

µ
µ

λ

λ
λλ ,

nuo 0)( >Eλ , su lygybe tada ir tik tada, kai ][
)(

)(

)(

)(

2

1

2

1 λ
µ
µ

E

E

xf

xf
= Ex ∈ .

2) Jeigu ∈iE  B, ,...2,1=i , 01 =EEi I , ji ≠ ir ii Ex ∪= , tai yra x

,..., 21 EE

∑≥
i i

i
i E

E
EI

)(

)(
log)()2:1(

2

1
1 µ

µ
µ ,

su lygybe tada ir tik tada, kai ][
)(

)(

)(

)(

2

1

2

1 λ
µ
µ

i

i

E

E

xf

xf
= , iEx ∈ , ,...2,1=i
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3) a) );2:1(),;2:1( XIXYI ≥ su lygybe tada ir tik tada, kai I(1:2;Y|X)=0;

b) );2:1(),;2:1( YIYXI ≥ su lygybe tada ir tik tada, kai 0)|;2:1( =YXI ;

c) )|;2:1()|;2:1( XYIYXI ≥ su lygybe tada ir tik tada, kai 0);2:1( =XI ;

d) )|;2:1(),;2:1( YXIYXI ≥ su lygybe tada ir tik tada, kai 0);2:1( =YI .

Kadangi )1:2()2:1()2,1( IIJ += , )2,1(J :

4 Teorema. )2,1(J  yra adityvi X ir Y

y. );2,1();2,1(),;2,1( YJXJYXJ += .

5 Teorema. )|;2,1();2,1()|;2,1();2,1(),;2,1( YXJYJXYJXJYXJ +=+= .

6 Teorema. 0)2,1( ≥J su lygybe tada ir tik tada, kai ])[()( 21 λxfxf = .

os

1) =







−≥−∫ ∫

∫
∫ ∫

E

E

E

E E xdxf

xdxf

xdxfxdxfxd
xf

xf
xfxf

)()(

)()(

log)()()()()(
)(

)(
log))()((

2

1

21
2

1
21

λ

λ
λλλ

)(

)(
log))()((

2

1
21 E

E
EE

µ
µ

µµ −=

0)( >Eλ , tada ir tik tada, kai ])[(/)()(/)( 2121 λµµ EExfxf = , Ex ∈ .

2) Jei ∈iE  B, ,...2,1=i , 0=ji EE I , ji ≠ ir ii Ex U= ,

( ) ( )( ) ( )
( )∑ −≥

i i

i
ii E

E
EEJ

2

1
21 log)2,1(

µ
µ

µµ

tada ir tik tada, kai ])[()()()( 2121 λµµ ii EExfxf = , iEx ∈ , ,...2,1=i .

3) a) ( ) );2,1(,;2,1 XJYXJ ≥  tada ir tik tada, kai ( ) 0|;2,1 =XYJ ;

b) ( ) ( )YJYXJ ;2,1,;2,1 ≥  tada ir tik tada, kai ( ) 0|;2,1 =YXJ ;

c) ( ) ( )XYJYXJ |;2,1,;2,1 ≥  tada ir tik tada, kai ( ) 0;2,1 =XJ ;

d) ( ) ( )YXJYXJ |;2,1,;2,1 ≥  tada ir tik tada, kai ( ) 0;2,1 =YJ .

7 Teorema. J(1,2;X)≥J(1,2;Y), tada ir tik tada, kai ( )( ) ( )( ) ][)()( 2121 λxTgxTgxfxf = .
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2. PAGRINDINIAI REZULTATAI

2.1. -

Tarkime ( )Θ∈θχ θ ,,, nnn PB , 0≥n , kur Θ yra 

nnX χ∈

hipotezes:

11 : θθ =H , 22 : θθ =H , 33 : θθ =H ,

kur θ
( )3: Rnn →χδ , kur ( )3R ( )nnnn

321 ,, δδδδ = , 

0≥n
iδ , 1321 =++ nnn δδδ .                            (1)

Kartu naudosime ]1,0[∈α n

i
Pθ  ir n

j
Pθ :

( ) ( ) ( )( ) α
θαθθα

−
==

1
,, n

j
n
i

n
iin

n
ij zzEHH , ]1,0[∈α                      (2)

Tarkime, n∆ ( ) ( )nn
j

n
i

n
ij XE δδα = -

jH iH , 3,2,1=i , kur n
iE

n

i
Pθ .

:

A1. Su visais 3,1=i  ir Nn ∈ laikome, kad

nn PP
i 1

~ θθ .

A2. Egzistuoja funkcija nψ  tokia, kad ∞→nψ  kai ∞→n , ir 

diferencijuojama funkcija ( )αijc  tokia, kad visiems [ ]1,0=α , 3,1, =ji , ji ≠ egzistuoja riba

( ) ( )αα ij
n
ij

n
cHn =−

∞→
lnlim 1 .   (3)

TEOREMA:

A1 ir A2

[ ]
( )

[ ]
ij

ji
ji

ij

ji
jin

Jn
n

3,...,1,3,...,1,

1 minmaxlninflim
∈

≠
∈

≠∆∈

−

∞→
−=δα

δ
   ,                  (4)

kur

( ) ( ) ( ) 0inf,
10

0 <==−=−
<<

ααθθ
α ijijjiij ccJJ .                  (5)

ijJ ovo-Salichovo informacija [3, 13]
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ijnQ ,
α , [ ]1,0∈α , 3,1, =ji

{ }
( )

n
n
ij

n
ijijn

j
dP

H

L
dQ θα α

αexp
, = ,                                       (6)

kur 
n

n

n
ij

n
ij

j

i

dP

dP
ZL

θ

θ
lnln ==  .

A2 ir (lema VII.3.2 R.S. Ellis [5]) turime

( ) 0lim 0
1,

0
=′=− −

∞→
αψα ij

n
ijn

n

ijn cLQ ,                            (7)

kur ∞→− t
ijnQ lim,

0α .

( )αα
α

n
ij

n
ijQj

HLL ij ln
,

+−= ,                                    (8)

kur ijnnn

Qj
dQdPL

j
ij

,

,
ln αθ

α
=  .

ij
n

Qjn

ijn JLnQ ij −=− −

∞→ 0
0 ,

1, lim
α

α .  (9)

( ){ }
( )

n
n
ij

n
ijijn

i
dP

H

L
dQ θα α

α 1exp
,

−
= .      (10)

ukia 

( ) )(ln1
,

αα
α

n
ij

n
ij

n

Qi
HLL ij +−= .     (11)

ij
n

Qjn

ijn JLnQ ij −=− −

∞→ 0
0 ,

1, lim
α

α .    (12)

( ){ }εχ
α

ε −≥+∈= −
ij

nn

Qi

nnijn JXLnXD ij
0

,

1, : .

0>ε ir 0>γ ,

( ) γχ εα <ijnnijn DQ ,,

0
,                    (13)

visiems ( )εγ ,00 nnn => .

kai laisvasis narys nn ∆∈δ , gauname

( ) ( ) 1...
00

1 =++ nn
r

n

Q

nnn

Q
XEXE ijij δδ

αα
.

Akivaizdu, kad
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( ) ( ) ( ) { } ( ) ( ) ( ){ }nn

Qi

ijnnnn
j

n

Q

n

Qi

nn
j

n

Q

nn
j

n
i

n
ij XLDXIXELXEXE ijijijij

0000
,

,

,
expexp

αααα
εδδδδα ∈≥== , (14)

kur )(AI A indikatorius.

Tegul  
{ }

( ) rXE nn
j

n

Q
ji
ji

ij 1max
0

3,...,1,

≥
∈

≠
δ

α

{ }

( )
{ } 











−−





 −≥

∈
≠

∈
≠

εγδα nJn
r ij

ji
ji

n
ij

ji
ji

3,...,1,3,...,1,

minexp
1

max .            (15)

Kadangi 0>ε  ir nn ∆∈δ

{ }

( )
{ }

ij

ji
ji

n
ij

ji
jin

Jn
nn

3,...,1,3,...,1,

1 minmaxlninflim
∈

≠
∈

≠∆∈

−

∞→
−≥δα

δ
, (16)

0>ε ir 0>δ , kur ∃ ( )δε ,00 nn =  toks, kad

( ) εδα −><− 1,
1,

0

n
ji

ijn LnQ ,  0nn > .             (17)

( ) ( ) ( ) ( ){ }00 ln1exp
0

ααδδα
α

n
ij

n
ij

nn
j

n

Q

n
ij HLXE ij +−= .           (18)

{ }

( ) ( )
{ }

( )












+−≤
∈

≠
∈

≠ 0

3,...,1,

0

3,...,1,

max1expmax αδαδα n
ij

ji
ji

n
ij

ji
ji

Hn .              (19)

Kadangi 0>δ , pasinaudoja (19) gauname

{ }

( )
{ }

ij

ji
ji

n
ij

ji
jin

Jn
nn

3,...,1,3,...,1,

1 minmaxlninflim
∈

≠
∈

≠∆∈

−

∞→
−≤δα

δ
.                    (20)

4). 

T

Pastaba: Akivaizdu, kad ( )αijc A2 

visiems ( )1,0∈α .

Tikriname hipotezes

00 : PPH X = , 11 : PPH X =

( )nXXXX ,...,, 21= , kur nXXX ,...,, 21 - nepriklausomi ir vienodai 

XP , δ  statistinis kriterijus tikrinti hipotezes 1H

ir 2H . 
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( ) ( ){ }10,:, 2 <<<= bbnbB δαδ , kurioje 

kriterijus ( )21 ,δδδ =  toks, kad 0≥iδ  ir 121 =+ δδ , 

( ) ( )XE n
211 δδα = - 2H , kai teisinga 1H . ( ) ( )XE n

122 δδα = -

1H , kai teisinga 2H .

Teorema: Tarkime, kad 10 ~ PP . 0P ir 1P  Kulbako informacija 

( )10 , PPI

( )
( ) ( )011

,
,ln

1
inflim PPI

nnbBn
−=

∈∞→
δα

δ
.

Tarkime, kad iX turi tankius ( )xp0  ir ( )xp1 0P  ir 1P

( )nXXXX ,...,, 21= 0P  ir 1P  bus

( ) ( ) ( ) ( )nxpxpxpxP 020100 ... ⋅⋅=  ir ( ) ( ) ( ) ( )nxpxpxpxP 121111 ... ⋅⋅= ,

kai ( )nxxx ,...,1= .

Tada ( ) ( )∏
=

=
n

i
iXgX

dP

dP

11

0 , kur ( ) ( )
( )xp

xp
Xg

0

1= .

( ) ( ) ( ) ( ) ( )
( )

( ) ( )








==== ∑
=

n

i
i

n
X

dP

dP

nnn Xg
n

nXEeXEX
dP

dP
XEXE

1
11

ln

11
1

0
11101 ln

1
exp1

0

δδδδδα .   (21)

Kadangi ( ) ( ) ∞<−= 1011 ,ln PPIXgE , tai pagal d

( ) ( )01
1

1 ,ln
1

lim PPIXg
n

P
n

i
i

n

n −=− ∑
=

∞→
.                                             (22)

( ) ( ) ( ){ }ηη −>+= 10 ,:, PPIXfXnU n ,

kur ( ) ( )∑
=

=
n

i
in Xg

n
Xf

1

ln
1

.

2) seka, kad ( ){ } δη −≥ 1,1 nUP , kai ( )δη,0nn ≥ .

Kartu pastebime, kad pagal ( )nbB ,  bet kokiam kriterijui ( )nbB ,∈δ  teisingos 

( ) bXE n ≤01 δ ,

( ) bXE n −≥ 111 δ .                                                    (23)

Vadinasi, kai 0nn ≥ 2 2) ir (23) gauname
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( ) ( ) ( ) ( ) ( )( ) ( ){ }≥−−∈Ι≥








== ∑
=

ηηδδδα nPPnInUXEXg
n

nXEXE n
n

i
i

nn
101

1
11111 ,exp,1ln

1
exp

( ) ( ){ }ηδ nPPnIb −−−−≥ 01 ,exp1 .

( )
( ) ( )011

1

,
,lninflim PPIn

nbBn
−=−

∈∞→
δα

δ
.

2.3. Taikymai su polinominiu skirstiniu

1 atvejis:

Pritaikysime praeituose skyreliuose gautas teoremas

stebima imtis ( )nXX ,...,1

k
ppppppH k 112111 ,...,,:

21
=== ;

k
ppppppH k 222212 ,...,,:

21
=== ;

k
ppppppH k 332313 ,...,,:

21
=== .

( ) ( ) ( )( )mppPmppPJPPJJ
kk jjjiiijiij ,,...,,,,...,,

11
==== .

( )α
α ijij CJ inf= , kur ( ) ( )αα n

ij
n

ij H
n

C ln
1

lim
∞→

= .

( )αn
ijH - α

( )mppP
kiii ,,...,

1
=  ir ( )mppP

kjjj ,,...,
1

= .

( )
nmk

t
ji

n
ij tt

ppH
⋅

=

− 







= ∑

1

1 ααα , [ ]1,0∈α .

Tada 

( )ααααα
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k

t
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k

i
tt

n
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 ∑∑
=

−

=

−

∞→
1

1

1

1ln
1
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( ) ( )jiij JC θθα
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( )( ) 0=′ααijC

( ) ( )[ ] [ ] =
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−=′ ∑∑

=

−−

=

−−
k

t
tttttt

k

t
ttttttij jjiijijjijij
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1
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1

11 lnlnlnln ααααααααα
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p
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p
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1 0ln αα .

Tada ( ) 
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−
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t
ttjiij ji
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1

1 00, ααθθ , ji ≠ .

Pavyzdys:
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1
,
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1
,
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1
,
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1
: 43211 ==== ppppH ;
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1
,
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1
,
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1
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1
: 43212 ==== ppppH ;
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1
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1
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Tegul 100=m , 4=k .
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n
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J
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≠
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∑
=
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1
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4

1

4

1

4
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Radome 5,00 =α

711,95
8

1

4

1

4

1

4

1

8

1

4

1

2

1

4

1
100

5,015,05,015,05,015,05,015,0

32 =























+














+














+














==

−−−−

JJ ij .

( ) ( ) ( ) ( ) ( ) ( )( ) ij
ji

Jn

e ,
min

323123211312
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≠
∈

= n
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( )n
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Pagal (2.2 skyrelio ( ) ( )
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,

1 ~ θθδα PPnI
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−
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Pavyzdys:

Tikriname dvi hipotezes su polinominiu skirstiniu:

k
ppppppH k 112111 ,...,,:

21
=== ;

k
ppppppH k 222212 ,...,,:
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=== .

Pagal randame Kulbako atstumus
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Tiriant – atvejo minimakso, 2 – atvejo tolygiai 

y. gavome dvi 

asimptotines formules (teoremos):

1. Teorema: 

[ ]
( )

[ ]
ij

ji
ji

ij

ji
jin

Jn
n

3,...,1,3,...,1,

1 minmaxlninflim
∈

≠
∈

≠∆∈

−

∞→
−=δα

δ
   ,                  

kur

( ) ( ) ( ) 0inf,
10

0 <==−=−
<<

ααθθ
α ijijjiij ccJJ .                  

ijJ -Salichovo informacija.

2. Teorema: Tarkime, kad 10 ~ PP . 0P ir 1P  Kulbako informacija 

( )10 , PPI isinga for

( )
( ) ( )011

,
,ln

1
inflim PPI

nnbBn
−=

∈∞→
δα

δ
.

 tiriant hipotezes apie 
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TESTING THE HYPOTHESES OF POLYNOMIAL DISTRIBUTION

SUMMARY

Statistical Hypothesis Testing. The work consists of two parts: in the first part two 

simple hypotheses were tested and a statistical criterion which should meet the following 

specifications was applied:

α1 – the probability of type I error was defined and α2 - the probability of type II error was 

minimized.

The asymptote formula of behaviour of the probability of type II error was obtained in the 

work when the n number of the data was approaching infinity. 

In the second part of the work three simple hypotheses were tested. It has been explored 

how the minimum error probability of all available errors, i.e., the error probability of the optimal 

minimax criterion, performed when the n number of the data was indefinitely increasing.

The error probability analysed in the first part of the work was asymptotically decreasing in 

proportion to the Kulbak distance while the corresponding error probability analysed in the second 

part of the work was respectively decreasing in proportion to the Censov distance.

Moreover, the properties of the distances mentioned above were described in the theoretical 

part of the work. 

The work concludes with choosing a polynomial distribution as an example which has 

demonstrated how the two asymptote formulas of the two results were obtained and how the 

asymptotic behaviour of testing of respective hypotheses looked like. 
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