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Ïðîâåðêà ãèïîòåçû ïóàññîíîâîñòè ïðîòèâ îòðèöàòåëüíîé áèíîìèàëüíîñòè äàííûõ

íà îñíîâå âèäà � � � � � ãðàôèêà

Ïóñòü y = (y1; : : : ; yn)
T , yi � í.î.ð. ñëó÷àéíûå âåëè÷èíû, i = 1; n .

1. Ïðåäïîëîæèì, ÷òî ñïðàâåäëèâà ãèïîòåçà

�1 : y1
d
= POIS(�0); �0 > 0; L0(yi) =

�k
0
e��0

k!
; k = 0; 1; 2; : : : (1)

�(z;POIS(�0)) = exp(�0(z � 1)) (2)

�a1(POIS(��)) = �yn = �0 + 0p(1) (3)

8><
>:
R = �̂n(z) =

1

n

nP
i=1

zyi = Efzyi ;POIS(�0)g+ 0p(1) = exp(�0(z � 1)) + 0p(1)

r = ��(z;POIS(��)) = expf�yn(z � 1)g = exp(�0(z � 1)) + 0p(1)
(4)

R = r + 0p(1) ïðè n!1: (5)

Èòàê, ïðè ñïðàâåäëèâîñòè ãèïîòåçû �1 â ïåðâîì êâàäðàíòå ïëîñêîñòè (r; R) áóäåò íàáëþäàòüñÿ

ãðàôèê êðèâîé â îêðåñòíîñòè áèññåêòðèñû åäèíè÷íîãî êâàäðàòà.

2. Âîçíèêàåò âîïðîñ, ÷òî áóäåò íàáëþäàòüñÿ â åäèíè÷íîì êâàäðàòå ïëîñêîñòè (r; R) , åñëè ñïðàâåä-

ëèâà ãèïîòåçà

�2 : y1
d
= NBIN(�0; �0); �0 > 0; 0 < �0 < 1; (6)

L0(y1) =
�(�0 + k)

�(�0)k!
� �0
0
(1� �0)

k; k = 0; 1; 2; : : : (7)

�(z;NBIN(�0; �0)) =

�
�0

1� (1� �0)z

��0

= (8)

=

�
�0

�0 � (1� �0)(z � 1)

��0

; jzj <
1

1� �0
:

Îðäèíàòà � � � � � ãðàôèêà R â ñëó÷àå ñïðàâåäëèâîñòè ãèïîòåçû �2 ïðèíèìàåò âèä

R = �̂n(z) =
1

n

nX
i=1

zyi = Efzyi ;NBIN(�0; �0)g+ 0p(1) =

=

�
�0

�0 � (1� �0)(z � 1)

��0

+ 0p(1); (9)
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a1(NBIN(�0; �0)) = �0
1� �0

�0
; (10)

â1(NBIN(�0; �0)) = �yn = �0
1� �0

�0
+ 0p(1): (11)

À àáñöèññà � � � � � ãðàôèêà çàäàåòñÿ ñîîòíîøåíèåì

r =�̂(z;POIS(â1(NBIN(�0; �0)))) = exp

�
�0

1� �0

�0
(z � 1)

�
+ 0p(1); (12)

îòêóäà ïîëó÷àåì íåðàâåíñòâî

exp

�
��0

1� �0

�0

�
� r � 1: (13)

Èç ñîîòíîøåíèÿ (12) ïîäñòàíîâêà

(1� �0)(z � 1) =
�0 ln r

�0
+ 0p(1) (14)

â ñîîòíîøåíèå (9) ïðèâîäèò ê ïðåäñòàâëåíèþ

R =

 
1

1� ln r
�0

!�0

+ 0p(1); exp

�
��0

1� �0

�0

�
� r � 1: (15)

Èòàê, ïðè ñïðàâåäëèâîñòè ãèïîòåçû �2 â ïåðâîì êâàäðàíòå ïëîñêîñòè (r; R) áóäåò íàáëþäàòüñÿ

ãðàôèê êðèâîé â îêðåñòíîñòè îäíîé èç êðèâûõ êàòàëîãà êðèâûõ, îïðåäåëÿåìîãî ãëàâíîé ÷àñòüþ

ñîîòíîøåíèÿ (15), ñì.ðèñ.1.

Äàëåå ïðåäïîëîæèì, ÷òî ïîâåäåíèå � � � � � ãðàôèêà äàííûõ y ðåàëèçóåòñÿ ñîãëàñíî ìîäåëè ôîð-

ìóëû (15).

Â ñîîòâåòñòâèè ñ �ðåøàþùèì ïðàâèëîì ãðàôè÷åñêîãî àíàëèçà� (ñì.�2.2 â ðàçäåëå "Ãðàôè÷åñêèå

ìåòîäû ñòàòèñòè÷åñêîãî àíàëèçà äàííûõ") êðèâóþ òèïà (15) ñ ïîìîùüþ ïðåîáðàçîâàíèÿ (16)8<
:

~R = expf�0(1�R
�

1

�0 )g

~r = r
(16)

ðàñïðÿìèì, ïðåâðàòèâ â áèññåêòðèñó ïåðâîãî êîîðäèíàòíîãî óãëà. Åñëè ïðè n!1 è ïðè ïîäñòàíîâêå

â ñîîòíîøåíèå (16) âìåñòî �0 è �0 èõ ñîñòîÿòåëüíûõ îöåíîê �̂n è �̂n ïðåîáðàçîâàííûé � ��� � ãðàôèê

äàííûõ y áóäåò ëåæàòü â îêðåñòíîñòè áèññåêòðèñû, ýòî áóäåò ñâèäåòåëüñòâîâàòü â ïîëüçó ñïðàâåäëè-

âîñòè ãèïîòåçû �2 .
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Ðèñ. 1: Ãðàôè÷åñêèé êàòàëîã ïðåäåëüíûõ � � � � � ãðàôèêîâ òèïà (5) è (15) â çàäà÷å

ïðîâåðêè ãèïîòåçû ïóàññîíîâîñòè âûáîðêè ïðîòèâ åå îòðèöàòåëüíîé áèíîìèàëüíîñòè.
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