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Êîððåëÿöèÿ è ïðè÷èííîñòüÊîððåëÿöèÿ � ìåðà àññîöèàòèâíîé ñâÿçè (îäíîâðåìåííàÿ âñòðå÷àåìîñòüñîáûòèé, ñõîäñòâî ïàòòåðíîâ).Íèêàêîãî îòíîøåíèÿ ê ïðè÷èííî-ñëåäñòâåííîé ñâÿçè îíà íå èìååò!
Ïðèìåð: ñèëüíàÿ ïîëîæèòåëüíàÿ êîððåëÿöèÿ ìåæäó îáú¼ìîì ïðîäàæìîðîæåíîãî íà ïëÿæå è ÷èñëîì óòîíóâøèõ íà í¼ì ëþäåé.
Ñòàòèñòèêà íå çàíèìàåòñÿ è íå èìååò ñðåäñòâ äëÿ òîãî, ÷òîáû çàíèìàòüñÿïðè÷èííî-ñëåäñòâåííûìè ñâÿçÿìè. ÏÑ-6. Êîððåëÿöèîííûé àíàëèç.



Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèåÏî 56 ãîðîäàì ÑØÀ èçâåñòíû ñðåäíÿÿ ìèíèìàëüíàÿ òåìïåðàòóðà ÿíâàðÿè ãåîãðàôè÷åñêèå êîîðäèíàòû (øèðîòà, äîëãîòà). Òðåáóåòñÿ èññëåäîâàòüõàðàêòåð çàâèñèìîñòè ìåæäó ïåðåìåííûìè.

ÏÑ-6. Êîððåëÿöèîííûé àíàëèç.



Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèå
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Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèå
Êîýôôèöèåíò êîíêîðäàöèè Êåíäàëëà: W = 0.1641, p ≈ 1.
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Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèå
T � òåìïåðàòóðà, λ � äîëãîòà, φ � øèðîòà;
r � êîððåëÿöèÿ Ïèðñîíà, τ � Êåíäàëëà, ρ � Ñïèðìåíà.Êîýôôèöèåíòû êîððåëÿöèè:

r T φ λ τ T φ λ ρ T φ λ

T 1.000 -0.848 0.024 T 1.000 -0.683 0.030 T 1.000 -0.815 0.030
φ -0.848 1.000 0.145 φ -0.683 1.000 -0.011 φ -0.815 1.000 0.023
λ 0.024 0.145 1.000 λ 0.030 -0.011 1.000 λ 0.030 0.023 1.000Äîñòèãàåìûå óðîâíè çíà÷èìîñòè:
r T φ λ τ T φ λ ρ T φ λ

T 0.000 0.000 0.861 T 0.000 0.000 0.756 T 0.000 0.000 0.829
φ 0.000 0.000 0.287 φ 0.000 0.000 0.910 φ 0.000 0.000 0.865
λ 0.861 0.287 0.000 λ 0.756 0.910 0.000 λ 0.829 0.865 0.000
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Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèå
T � òåìïåðàòóðà, λ � äîëãîòà, φ � øèðîòà;
r � ÷àñòíàÿ êîððåëÿöèÿ Ïèðñîíà, ρ � Ñïèðìåíà.Êîýôôèöèåíòû ÷àñòíîé êîððåëÿöèè:

r T φ λ ρ T φ λ

T 1.000 -0.861 0.280 T 1.000 -0.817 0.084
φ -0.861 1.000 0.312 φ -0.817 1.000 0.082
λ 0.280 0.312 1.000 λ 0.084 0.082 1.000Äîñòèãàåìûå óðîâíè çíà÷èìîñòè:

r T φ λ ρ T φ λ

T 0.000 0.000 0.039 T 0.000 0.000 0.543
φ 0.000 0.000 0.021 φ 0.000 0.000 0.552
λ 0.039 0.021 0.000 λ 0.543 0.552 0.000
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Òåìïåðàòóðà âîçäóõà è ãåîãðàôè÷åñêîå ïîëîæåíèå
T � òåìïåðàòóðà, λ � äîëãîòà, φ � øèðîòà;
R � ìíîæåñòâåííàÿ êîððåëÿöèÿ.Êîýôôèöèåíòû ìíîæåñòâåííîé êîððåëÿöèè:

T φ λ

R 0.659 0.667 0.312with 0.235 · λ − 0.638 · φ 0.397 · λ − 0.678 · T 1.542 · T + 2.450 · φ
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
Â 1917 ãîäó â ôèíñêîì îçåðå Langelmavesi èññëåäîâàòåëè ïîéìàëè èèçìåðèëè 81 ðûáó òð¼õ ñõîæèõ âèäîâ. Èçâåñòíû: âåñ, äëèíà îò íîñà äîíà÷àëà õâîñòà, äëèíà îò íîñà äî ðàçâèëêè õâîñòà, äëèíà îò íîñà äîêîí÷èêà õâîñòà, íàèáîëüøàÿ âûñîòà, íàèáîëüøàÿ òîëùèíà. Èññëåäîâàòüâçàèìîñâÿçè ìåæäó ïåðåìåííûìè.
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
Êîýôôèöèåíò êîíêîðäàöèè Êåíäàëëà: W = 0.9798, p ≈ 0.
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
Ïîïàðíûå êîððåëÿöèè Ïèðñîíà:

ρ Weight Length1 Length2 Length3 Width ThicknessWeight 1.0000 0.9575 0.9581 0.9545 0.9527 0.9584Length1 0.9575 1.0000 0.9996 0.9974 0.9753 0.9718Length2 0.9581 0.9996 1.0000 0.9973 0.9754 0.9724Length3 0.9545 0.9974 0.9973 1.0000 0.9822 0.9707Width 0.9527 0.9753 0.9754 0.9822 1.0000 0.9734Thickness 0.9584 0.9718 0.9724 0.9707 0.9734 1.0000Íàèáîëüøèé äîñòèãàåìûé óðîâåíü çíà÷èìîñòè: p = 2.8772 × 10
−43.
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
Ïîïàðíûå êîððåëÿöèè Êåíäàëëà:

ρ Weight Length1 Length2 Length3 Width ThicknessWeight 1.0000 0.9125 0.9162 0.9177 0.8805 0.8827Length1 0.9125 1.0000 0.9834 0.9609 0.8467 0.8558Length2 0.9162 0.9834 1.0000 0.9520 0.8444 0.8631Length3 0.9177 0.9609 0.9520 1.0000 0.8720 0.8540Width 0.8805 0.8467 0.8444 0.8720 1.0000 0.8223Thickness 0.8827 0.8558 0.8631 0.8540 0.8223 1.0000Íàèáîëüøèé äîñòèãàåìûé óðîâåíü çíà÷èìîñòè: p = 1.3078 × 10
−26.
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Âåñ è ëèíåéíûå ðàçìåðû ðûá
Ïîïàðíûå êîððåëÿöèè Ñïèðìåíà:

ρ Weight Length1 Length2 Length3 Width ThicknessWeight 1.0000 0.9871 0.9864 0.9881 0.9738 0.9715Length1 0.9871 1.0000 0.9984 0.9955 0.9627 0.9638Length2 0.9864 0.9984 1.0000 0.9933 0.9594 0.9655Length3 0.9881 0.9955 0.9933 1.0000 0.9719 0.9637Width 0.9738 0.9627 0.9594 0.9719 1.0000 0.9440Thickness 0.9715 0.9638 0.9655 0.9637 0.9440 1.0000Íàèáîëüøèé äîñòèãàåìûé óðîâåíü çíà÷èìîñòè: p = 8.4691 × 10
−40.
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Âåñ è ëèíåéíûå ðàçìåðû ðûá×àñòíûå êîððåëÿöèè Ïèðñîíà:
ρ Weight Length1 Length2 Length3 Width ThicknessWeight 1.0000 0.0458 0.0880 -0.2054 0.2404 0.2372Length1 0.0458 1.0000 0.8847 0.2814 -0.1484 0.0318Length2 0.0880 0.8847 1.0000 0.1743 -0.0958 0.1314Length3 -0.2054 0.2814 0.1743 1.0000 0.6557 -0.2526Width 0.2404 -0.1484 -0.0958 0.6557 1.0000 0.4690Thickness 0.2372 0.0318 0.1314 -0.2526 0.4690 1.0000Äîñòèãàåìûå óðîâíè çíà÷èìîñòè:p-value Weight Length1 Length2 Length3 Width ThicknessWeight 0 0.6926 0.4466 0.0731 0.0352 0.0378Length1 0.6926 0 0.0000 0.0132 0.1976 0.7840Length2 0.4466 0.0000 0 0.1294 0.4070 0.2546Length3 0.0731 0.0132 0.1294 0 0.0000 0.0266Width 0.0352 0.1976 0.4070 0.0000 0 0.0000Thickness 0.0378 0.7840 0.2546 0.0266 0.0000 0ÏÑ-6. Êîððåëÿöèîííûé àíàëèç.



Âåñ è ëèíåéíûå ðàçìåðû ðûá×àñòíûå êîððåëÿöèè Ñïèðìåíà:
ρ Weight Length1 Length2 Length3 Width ThicknessWeight 1.0000 0.0626 0.1041 0.0956 0.4291 0.3943Length1 0.0626 1.0000 0.8515 0.5177 -0.0510 -0.1310Length2 0.1041 0.8515 1.0000 -0.0940 -0.1433 0.1887Length3 0.0956 0.5177 -0.0940 1.0000 0.4051 0.0327Width 0.4291 -0.0510 -0.1433 0.4051 1.0000 -0.0165Thickness 0.3943 -0.1310 0.1887 0.0327 -0.0165 1.0000Äîñòèãàåìûå óðîâíè çíà÷èìîñòè:p-value Weight Length1 Length2 Length3 Width ThicknessWeight 0 0.5885 0.3674 0.4083 0.0001 0.0004Length1 0.5885 0 0.0000 0.0000 0.6598 0.2562Length2 0.3674 0.0000 0 0.4163 0.2139 0.1003Length3 0.4083 0.0000 0.4163 0 0.0003 0.7774Width 0.0001 0.6598 0.2139 0.0003 0 0.8869Thickness 0.0004 0.2562 0.1003 0.7774 0.8869 0ÏÑ-6. Êîððåëÿöèîííûé àíàëèç.



Âåñ è ëèíåéíûå ðàçìåðû ðûáÌíîæåñòâåííàÿ êîððåëÿöèÿ âñåõ ïðèçíàêîâ ñ âåñîì: R = 0.9207.Ìàêñèìèçèðóþùàÿ êîððåëÿöèþ ëèíåéíàÿ êîìáèíàöèÿ:
292.2458 · Length1 − 151.1554 · Length2 − 151.0027 · Length3 + 148.8896 ·

Width + 83.4345 · Thickness.
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