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ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñÂ èññëåäîâàíèè ïðèíèìàëî ó÷àñòèå 194 êðûñû.105 èç íèõ äåðæàëè íà ñòðîãîé äèåòå, îñòàâøèåñÿ 89 � íà äèåòå ad libitum(åëè, ñêîëüêî õîòåëè).Èìåþùèåñÿ äàííûå: ïðîäîëæèòåëüíîñòü æèçíè êðûñ â êàæäîé èç ãðóïï.Âîïðîñ: âëèÿåò ëè äèåòà íà ïðîäîëæèòåëüíîñòü æèçíè?
ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
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Ïðîäîëæèòåëüíîñòü æèçíè êðûñ íà äèåòå ad libitum (n = 89)
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Ïðîäîëæèòåëüíîñòü æèçíè êðûñ íà ñòðîãîé äèåòå (n = 105)ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
BoxplotÎò öåíòðà ê êðàÿì: ìåäèàíà; 95% äîâåðèòåëüíûé èíòåðâàë äëÿ ìåäèàíû;êâàðòèëè; òî÷êè äàííûõ, áëèæàéøèå (èçíóòðè) ê êîíöó îòðåçêà äëèíîé

1.5 × IQR; òî÷êè, íå ïîïàäàþùèå â ýòîò èíòåðâàë.ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
H0: ïðîäîëæèòåëüíîñòü æèçíè êðûñ íå ìåíÿåòñÿ ïðè îãðàíè÷åíèè äèåòû.
H1 : êðûñû íà ñòðîãîé äèåòå æèâóò â ñðåäíåì äîëüøå.Ïðèìåíÿåì êðèòåðèé Ñòüþäåíòà äëÿ äâóõ âûáîðîê ñ íåèçâåñòíîéíåðàâíîé äèñïåðñèåé: p = 2 × 10−15; îäíîñòîðîííèé 95% äîâåðèòåëüíûéèíòåðâàë äëÿ óâåëè÷åíèÿ ïðîäîëæèòåëüíîñòè æèçíè � [227,∞] .

H1 : ñðåäíÿÿ ïðîäîëæèòåëüíîñòü æèçíè êðûñ ìåíÿåòñÿ ïðè îãðàíè÷åíèèäèåòû.Ïðèìåíÿåì êðèòåðèé Ñòüþäåíòà äëÿ äâóõ âûáîðîê ñ íåèçâåñòíîéíåðàâíîé äèñïåðñèåé: p = 4 × 10−15; 95% äîâåðèòåëüíûé èíòåðâàë äëÿèçìåíåíèÿ ïðîäîëæèòåëüíîñòè æèçíè � [217, 344] .

ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
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ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
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n1 = 105, n2 = 87.Êðèòåðèé Ñòüþäåíòà (îäíîñòîðîííÿÿ àëüòåðíàòèâà):
p = 6 × 10−15; ci = [216,∞] ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìÏðîäîëæèòåëüíîñòü æèçíè êðûñ
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n1 = 96, n2 = 86.Êðèòåðèé Ñòüþäåíòà (îäíîñòîðîííÿÿ àëüòåðíàòèâà):
p = 4 × 10−31; ci = [299,∞] ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìËå÷åíèå àíîðåêñèèInstitute of Psychiatry, London: 29 äåâóøåê äî 17 ëåò ïðîõîäèëè 12-òèíåäåëüíûé êóðñ ëå÷åíèÿ îò àíîðåêñèè (ñåìåéíàÿ òåðàïèÿ).Èçâåñòåí âåñ äî íà÷àëà è ïîñëå îêîí÷àíèÿ òåðàïèè.Ýôôåêòèâíà ëè òåðàïèÿ? Êàêîâ å¼ ýôôåêò?

ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìËå÷åíèå àíîðåêñèè
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Ïðèðîñò âåñàÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìËå÷åíèå àíîðåêñèè
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ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ ñðåäíèõÃèïîòåçà îá îäíîì ñðåäíåìËå÷åíèå àíîðåêñèè
H0 : òåðàïèÿ íåýôôåêòèâíà, âåñ íå ìåíÿåòñÿ.
H1 : â ðåçóëüòàòå òåðàïèè âåñ â ñðåäíåì óâåëè÷èâàåòñÿ.Ïðèìåíÿåì ïàðíûé êðèòåðèé Ñòüþäåíòà: p = 0.0175; îäíîñòîðîííèé 95%äîâåðèòåëüíûé èíòåðâàë äëÿ ïðèðîñòà âåñà � [0.3167, ∞] .

H1 : â ðåçóëüòàòå òåðàïèè ñðåäíèé âåñ êàê-òî ìåíÿåòñÿ.Ïðèìåíÿåì ïàðíûé êðèòåðèé Ñòüþäåíòà: p = 0.035; 95% äîâåðèòåëüíûéèíòåðâàë äëÿ èçìåíåíèÿ âåñà � [0.1029, 2.625] .Èãíîðèðóåì ñâÿçü ìåæäó âûáîðêàìè è ïðèìåíèì îáû÷íûéäâóõâûáîðî÷íûé êðèòåðèé Ñòüþäåíòà:äëÿ îäíîñòîðîííåé àëüòåðíàòèâû p = 0.0496, ci = [0.0036, ∞] .äëÿ äâóñòîðîííåé àëüòåðíàòèâû p = 0.0991, ci = [−0.2653, 2.9932] .ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ äèñïåðñèÿõÒðåâîæíîñòü ïîæèëûõ ëþäåéUniversity of Massachusetts Medical School, 1999: èçó÷àëàñü âàðèàöèÿïñèõîëîãè÷åñêèõ è ôèçèîëîãè÷åñêèõ ôàêòîðîâ â çàâèñèìîñòè îò âðåìåíèãîäà.Îäèí èç èçìåðåííûõ ïðèçíàêîâ� òðåâîæíîñòü (øêàëà îò 1 äî 9).Îòáåð¼ì èñïûòóåìûõ ñòàðøå 60 ëåò, âîçüì¼ì ñðåäíåå çíà÷åíèåòðåâîæíîñòè çà 4 ñåçîíà è ïðîâåðèì, îòëè÷àåòñÿ ëè åãî äèñïåðñèÿ ââûáîðêàõ èç 73 ìóæ÷èí è 57 æåíùèí.
ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ äèñïåðñèÿõÒðåâîæíîñòü ïîæèëûõ ëþäåé
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Êðèòåðèé Ôèøåðà: p = 0.0308, ci = [1.0516, 2.8496] .ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ äèñïåðñèÿõÏðî÷íîñòü êåðàìèêèNIST industry ceramics consortium for strength optimization of ceramicstrength, 1996Áûëè ñîáðàíû äàííûå î ïðî÷íîñòè ìàòåðèàëà 440 êåðàìè÷åñêèõ èçäåëèéèç äâóõ ïàðòèé ïî 220 â êàæäîé, öåëü � ïðîâåðèòü, îäèíàêîâà ëèäèñïåðñèÿ ïðî÷íîñòè â ðàçíûõ ïàðòèÿõ.
ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î äâóõ äèñïåðñèÿõÏðî÷íîñòü êåðàìèêè
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Ãèïîòåçà íîðìàëüíîñòè íå îòêëîíÿåòñÿ êðèòåðèåì Ëèëëèåôîðñà.Êðèòåðèé Ôèøåðà: p = 0.1721, ci = [0.9225, 1.5690] .ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î ðàñïðåäåëåíèè ÏóàññîíàÃèáåëü êàâàëåðèñòîâBortkiewicz L., Das Gesetz der kleinen Zahlen, Leipzig, 1898.Â Ãåíåðàëüíûé øòàá ïðóññêîé àðìèè åæåãîäíî â òå÷åíèå 20 ëåò ïîñòóïàëèîò 10 êàâàëåðèéñêèõ êîðïóñîâ äàííûå î êîëè÷åñòâå êàâàëåðèñòîâ,ïîãèáøèõ â ðåçóëüòàòå ãèáåëè ïîä íèìè êîíÿ (âñåãî 200 äîíåñåíèé).Êîëè÷åñòâî ïîãèáøèõ 0 1 2 3 4 5 6 ÂñåãîÊîëè÷åñòâî äîíåñåíèé 109 65 22 3 1 0 0 200Ìîæíî ëè îïèñàòü ýòè äàííûå ðàñïðåäåëåíèåì Ïóàññîíà?
ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î ðàñïðåäåëåíèè ÏóàññîíàÃèáåëü êàâàëåðèñòîâÐàñïðåäåëåíèå Ïóàññîíà:
P (Y = k) = e

−λ λk

k!
.Îöåíèì ïàðàìåòð λ ìåòîäîì ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ:

L (λ, Y ) = e
−nλ
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i=1

λYi

Yi!
,

LL (λ, Y ) = −nλ +
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Yi ln λ −
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ln Yi!,

∂LL
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= −n +

n∑
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Yi

λ
,

λ̂ = Ȳ =
1

n

n∑

i=1

Yi �îöåíêà ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ.
Ȳ = 0.61.ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà Ãèïîòåçà î ðàñïðåäåëåíèè ÏóàññîíàÃèáåëü êàâàëåðèñòîâÏðîâåðèì ãèïîòåçó H0 : Y ∼ P (0.61) ïðîòèâ îáùåé àëüòåðíàòèâû.Êðèòåðèé õè-êâàäðàò:
O : [109, 65, 26] ,

E : [108.6702, 66.28, 25.0410] .
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p = 0.7734. ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.



Êðèòåðèè ÑòüþäåíòàÊðèòåðèé ÔèøåðàÊðèòåðèé Ïèðñîíà
Ïðèêëàäíàÿ ñòàòèñòèêàÑåìèíàð 2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.Ðÿáåíêî Åâãåíèériabenko.e@gmail.com

ÏÑ-2. Ïàðàìåòðè÷åñêàÿ ïðîâåðêà ãèïîòåç.
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