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Â íàøèÿ âåê íà ïî÷òè íåîãðàíè÷åíè êîìïþòúðíè âúçìîæíîñòè
è âñå ïî-íàðàñòâàùà íóæäà îò óñâîÿâàíå íà âñå ïîâå÷å è ïîâå÷å
èíôîðìàöèÿ çà ïî-êðàòêî âðåìå, èçïîëçâàíåòî íà ñúâðåìåíåí
ñîôòóåð è ïîäõîäÿùè íàãëåäíè ìàòåðèàëè (ãðàôèêè è òàáëèöè) â
îáó÷åíèåòî ïî Âåðîÿòíîñòè è Ñòàòèñòèêà ñòàâà âñå ïî-íåîáõîäèìî.
Ïîäíàñÿíåòî íà òåîðèÿòà, ñëåä êðàòúê ïðèìåð çà ñúîòâåòíèÿ
ïðàêòè÷åñêè ïðîáëåì, êîéòî òÿ ðåøàâà, ìîòèâèðà ñòóäåíòèòå è ãè
êàðà ñàìè äà òúðñÿò âðúçêè è çàâèñèìîñòè ìåæäó èçó÷àâàíèòå
ïîíÿòèÿ. Âèçóàëèçèðàíåòî íà ïî÷òè ðåàëíè (ñèìóëèðàíè) äàííè èì
äàâà ìíîãî ïî-ùèðîê ïîãëåä âúðõó äèñêóòèðàíèÿ ïðîáëåì îò òîçè,
êîéòî áèõìå èì äàëè àêî èçïîëçâàìå ñàìî ñëîâåñíî îïèñàíèå. Òîâà
ïîçâîëÿâà ñêúñÿâàíå íà âðåìåòî çà ïðåâðúùàòå íà èíôîðìàöèÿòà îò
ëåêöèÿòà â ïðàêòè÷åñêè ïîëåçíî çà òÿõ çíàíèå.

Â òàçè ðàçðàáîòêà ñïîäåëÿì î÷àðîâàíèåòî ñè îò âúçìîæíîñòèòå
íà MATLAB, êîèòî ìîæåì äà èçïîëçâàìå ïðè ïîäãîòîâêàòà íà
ëåêöèèòå è óïðàæíåíèÿòà ïî Ñòàòèñòèêà.
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Îñíîâíè öåëè íà ðàçðàáîòêàòà

1. Äà èëþñòðèðà êîëêî ëåñíî ìîãàò äà ñå ïîëó÷àò ïîëåçíè çà
ðàáîòàòà íè ñòàòèñòè÷åñêè ãðàôèêè èëè äà ñå ðåàëèçèðàò
èçó÷àâàíèòå ñòàòèñòè÷åñêè ìåòîäè;

2. Äà ïîêàæå êàê ìîãàò äà ñå îíàãëåäÿò ÷àñò îò èçó÷àâàíèòå
òåîðåòè÷íè ïîíÿòèÿ, ãðàíè÷íè òåîðåìè è ñòàòèñòè÷åñêè ìåòîäè;

3. Äà äåìîíñòðèðà ïî êàêúâ íà÷èí ìîæåì äà ïðîâîêèðàìå
èçñëåäîâàòåëñêèÿ äóõ íà ñòóäåíòèòå è äà ãè íàêàðàìå ñàìè,
ñ åâðèñòè÷íè ðàçñúæäåíèÿ äà äîñòèãíàò äî èçó÷àâàíèòå
ðåçóëòàòè.

Ïðåäïîëàãà ñå, ÷å ëåêöèèòå è óïðàæíåíèÿòà îò îñíîâíèÿ êóðñ
ïî Ñòàòèñòèêà ñà îôîðìåíè êàòî ñëàéäîâå è òóê ñà äàäåíè
äîïúëíèòåëíè íàãëåäíè ìàòåðèàëè, èçðàáîòåíè íà MATLAB, êîèòî
ìîãàò äà áúäàò äîáàâåíè êúì òÿõ.

Çàùî òî÷íî MATLAB? Âèæ (2).
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Íàé-÷åñòî èçïîëçâàíè ðàçïðåäåëåíèÿ

Âãðàäåíè ôóíêöèè çà

• Ñèìóëèðàíå íà ðåàëèçàöèè íà ñëó÷àéíè âåëè÷èíè;

• Èç÷åðòàâàíå íà ãðàôèêàòà íà åìïèðè÷íàòà ôóíêöèÿ íà
ðàçïðåäåëåíèå;

• Èç÷åðòàâàíå íà õèñòîãðàìà íà àáñîëþòíèòå èëè îòíîñèòåëíèòå
åìïèðè÷íè ÷åñòîòè íà ðàçïðåäåëåíèå;

• Ãðàôè÷åí ïðîçîðåö çà èç÷åðòàâàíå íà ãðàôèêèòå íà òåîðåòè÷íèòå
ôóíêöèè íà ðàçïðåäåëåíèå, ïëúòíîñòè íà ðàçïðåäåëåíèå èëè
âèçóàëèçèðàíå íà âåðîÿòíîñòèòå îò ðàçëè÷íèòå ðåäîâå íà
ðàçïðåäåëåíèå;

• Ïðåñìÿòàíå íà ÷èñëîâèòå õàðàêòåðèñòèêè.

Ïðè ðàçëè÷íè ñòîéíîñòè íà ïàðàìåòðèòå.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

• Ðàâíîìåðíè (äèñêðåòíî è àáñîëþòíî íåïðåêúñíàòî);

• Áèíîìíî;

• Îòðèöàòåëíî áèíîìíî (Ãåîìåòðè÷íî);

• Õèïåðãåîìåòðè÷íî;

• Ïîàñîíîâî (Simeon Poisson, 1837);

• Ãàìà (åêñïîíåíöèàëíî è χ2); Âèæ (1).

• Ëîãàðèòìè÷íî íîðìàëíî;

• Fisher;

• t, (W. S. Gossett, 1908);

• Áåòà;

• Waibull, (Waloddi Weibull, 1939).

rstab.m å àäàïòèðàíà îò äîö.ä-ð Äèìèòúð Âúíäåâ

• α-óñòîé÷èâî.
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(1)

Ïðèìåð 1: Ïðîâåäåíè ñà 1000 íåçàâèñèìè íàáëþäåíèÿ íàä
η ∼ Γ(5, 0.5). Ðåçóëòàòèòå îò íàáëþäåíèåòî ñà èçîáðàçåíè íà Ôèã 1.

Ôèã. 1

Çà ïîëó÷àâàíåòî íà òàçè ãðàôèêà âèæ (6).
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Èçâúðøåíà å ãðóïèðîâêà, ñ w = 0.1 è ðåçóëòàòèòå îò ãðóïèðîâêàòà
ñà èçîáðàçåíè íà ñëåäíàòà õèñòîãðàìà íà îòíîñèòåëíèòå ÷åñòîòè.

Ôèã. 2

Âèæ òåõíè÷åñêîòî èçïúëíåíèå â (7).
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• η ∼ Γ(α, β);

Pη(x) =

{
xα−1e−x/β

βαΓ(α) , x ≥ 0

0 , x > 0
.

• Êàê âëèÿå èçìåíåíèåòî íà α íà ãðàôèêàòà íà ïëúòíîñòòà?
Âèæ Ôèã. 3.

• Êàê âëèÿå èçìåíåíèåòî íà β íà ãðàôèêàòà íà ïëúòíîñòòà?
Âèæ Ôèã. 4.

Òåçè ãðàôèêè ìîãàò äà áúäàò ïîëó÷åíè ïîñðåäñòâîì âãðàäåíàòà
ôóíêöèÿ disttool, êîÿòî ñúçäàâà èíòåðàêòèâíè ãðàôèêè íà
âåðîÿòíîñòíè ðàçïðåäåëåíèÿ.

Ãðàôè÷åí ïðîçîðåö çà ðàáîòà ñ âåðîÿòíîñòíè ðàçïðåäåëåíèÿ
Âèæ Ôèã. 5.
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• η ∼ Γ(α, β)

Fη(x) =

{
0 , x ≤ 0∫ x

0
yα−1e−y/β

βαΓ(α) dy , x > 0
.

Ôèã. 7 Ôóíêöèÿòà íà ðàçïðåäåëåíèå íà Γ(5, 0.5).

Ãðàôè÷íà èíòåðïðåòàöèÿ íà âðúçêàòà ìåæäó ô.ð., ïëúòíîñò íà
ðàçïðåäåëåíèå è êâàíòèëè. Âèæ Ôèã. 8.
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Îïðåäåëåíè ñà êóìóëàòèâíèòå îòíîñèòåëíè ÷åñòîòè è ðåçóëòàòèòå
ñà äàäåíè íà ñëåäíàòà ãðàôèêà íà å.ô.ð.

Ôèã. 6

Ñëåä ãåíåðèðàíåòî íà âåêòîðà g çà ïîëó÷àâàíåòî íà òàçè ãðàôèêà
èçïîëçâàìå ñàìî

cdfplot(g)
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Íàé-÷åñòî èçïîëçâàíè ãðàíè÷íè òåîðåìè

• Òåîðåìà íà Ïîàñîí (1837); Âèæ 28.

• Áëèçîñò ìåæäó t(n) è N(0, 1) çà n ≥ 30.

Âèæ 29.

Çà îíàãëåäÿâàíåòî íà ðåçóëòàòèòå, ïîëó÷åíè â ñëåäâàùèòå òåîðåìè
íÿìà âãðàäåíè .m ôóíêöèè â MATLAB, íî ñ ìèíèìàëíè ïîçíàíèÿ
ïî ñêðèïòà íà .m ôàéëîâåòå íå å ñëîæíî äà ñå íàïðàâÿò.

• Òåîðåìà íà Áåðíóëè; Âèæ 30.

• Òåîðåìà íà Ìîàâúð-Ëàïëàñ; Âèæ 31.

• Òåîðåìà íà Êîëìîãîðîâ; Âèæ 32.

• Öåíòðàëíà ãðàíè÷íà òåîðåìà çà í.å.ð. ñ êðàéíà äèñïåðñèÿ.

Âèæ 33.

Âèæ 34.
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Âèçóàëèçèðàíå íà ñúùåñòâåíè ìîìåíòè îò

íÿêîè ñòàòèñòè÷åñêè ìåòîäè

• χ2-êðèòåðèé íà Ïèðñúí; Âèæ 35.

• Êðèòåðèé íà Êîëìîãîðîâ - Ñìèðíîâ; Âèæ 40.

• Ïðîâåðêè íà õèïîòåçè çà ðàâåíñòâî ìåæäó ñðåäíè; Âèæ 41.

• ×åñòî ñðåùàíà ãðåøêà ïðè àíàëèç íà îöåíêàòà íà êîðåëàöèîííèÿ
êîåôèöèåíò; Âèæ 22.

• Ðåãðåñèîíåí àíàëèç. Âèæ 23.

Âèæ 24.
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Áëàãîäàðÿ Âè çà âíèìàíèåòî!
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(2)

Çàùî òî÷íî MATLAB?

• Ñðàâíèòåëíî ëåñåí çà ðàáîòà;

• Ìîæå äà ñå èçïîëçâà êàòî êàëêóëàòîð ñ ìíîãî äîáðà òî÷íîñò ïðè
ñëîæíè èç÷èñëåíèÿ;

• Ðàçïîëàãà ñ ìíîãî äîáðè ôóíêöèè çà ñèìóëàöèè;

• Ãðàôè÷íèòå âúçìîæíîñòè íà MATLAB ñà ïðàêòè÷åñêè
íåîãðàíè÷åíè;

• Èìà ìíîãî äîáðè âúçìîæíîñòè ñà åêñïîðòèðàíå íà ôàéëîâå â
äðóãè ïðîäóêòè;

• Ìíîãî äîáðè äåìîíñòðàöèîííè ïðèìåðè;

• Âúçìîæíîñòèòå ìó ñèëíî ïðîâîêèðàò èçñëåäîâàòåëñêèÿ äóõ â
ðàçëè÷íè îáëàñòè íà ÷îâåøêîòî ïîçíàíèå.

Íåäîñòàòúê: Âèñîêà çà ñòðàíàòà íè öåíà íà ëèöåíçèòå.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

(3)

Ôèã. 3
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(4)

Ôèã. 4
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(5)

Ôèã. 5
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Çà ñèìóëèðàíå íà ðåàëèçàöèèòå

g = gamrnd(5, 0.5, 1, 1000) (6)

Çà äà äåôèíèðàìå êîîðäèíàòèòå íà àáñöèñèòå íà òî÷êèòå

x = 1 : 1 : 1000

Èç÷åðòàâàíåòî íà ñèíÿòà ëèíèÿ ñòàâà ñ

plot(x, g)
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Ñëåä êàòî ðàçïîëàãàìå ñ âåêòîðà g òàçè ãðàôèêà ñå ïîëó÷àâà
íåïîñðåäñòâåíî ñëåä èçïúëíåíèåòî íà êîìàíäàòà

x1 = 0 : 0.1 : 9 (7)

è èçïîëçâàíåòî íà ôóíêöèÿòà

hist(g, x1)
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(8)

Ôèã. 8
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(9)

Ôèã. 9.
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(10)

Ôèã. 10.
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(11)

Ôèã. 11.
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(12)

Ôèã. 12.
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(13)

Ôèã. 13. 1000 ðåàëèçàöèè íà ξ ∼ S(0.5, 1).
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(14)

Ôèã. 14.
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(15)

Ôèã. 15.
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(16)

Ôèã. 16.
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(17)

Ôèã. 16.

Âèæ òåõíè÷åñêîòî èçïúëíåíèå íà 52
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(18)

Ôèã. 17.
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(19)

Ôèã. 18.
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(20)

Ôèã. 19. Ñðàâíÿâàíå íà êðèòè÷íèòå îáëàñòè ïðè α = 0.05 è ïðè
α = 0.01.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

(21)

Ôèã. 20. Ñðàâíÿâàíå íà êðèòè÷íèòå îáëàñòè ïðè α = 0.05 è ïðè
α = 0.01.
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(22)

Çà òåõíè÷åñêîòî èçïúëíåíèå âèæ (49).
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(23)

Çà òåõíè÷åñêîòî èçïúëíåíèå âèæ (50).
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(24)

Âèæ îùå (25).
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(25)
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(26)

Âèæ òåõíè÷åñêîòî èçïúëíåíèå íà (51)
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(27)

Âèæ òåõíè÷åñêîòî èçïúëíåíèå íà (53)
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(28)

Íà Ôèã. 9 ñ âñå ïî-òúìåí ñèí öâÿò ñà èçîáðàçåíè ïîëèãîíèòå íà
ðàçïðåäåëåíèå ñúîòâåòíî íà

Bi(4,
1

2
),

Bi(5,
4

10
),

Bi(10,
2

10
),

Bi(20,
1

10
),

Bi(100,
2

100
)

ñëó÷àéíè âåëè÷èíè. Ñ ÷åðâåí öâÿò å èçîáðàçåí ïîëèãîíúò íà Po(2).

Òåõíè÷åñêîòî èçïúëíåíèå âèæ â (36).
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(29)

Íà Ôèã. 10 ñ âñå ïî-òúìåí ñèí öâÿò ñà èçîáðàçåíè ïëúòíîñòèòå íà
ðàçïðåäåëåíèå ñúîòâåòíî íà

t(1),

t(5),

t(10),

t(30)

ñëó÷àéíè âåëè÷èíè. Ñ ÷åðâåí öâÿò å èçîáðàçåíà ïëúòíîñòòà íà
N(0, 1).

Òåõíè÷åñêîòî èçïúëíåíèå âèæ â (37).
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(30)

Ïðèìåð 2: Ïîäõâúðëÿ ñå ñèìåòðè÷åí çàð 200 ïúòè. Ïðè âñÿêî
ïîäõâúðëÿíå, ñå ïðåñìÿòà îòíîñèòåëíàòà ÷åñòîòà íà øåñòèöèòå äî
ìîìåíòà. Ïîëó÷åíèòå ðåçóëòàòè ñà èçîáðàçåíè íà ñëåäíàòà ãðàôèêà.

Âèæ ðåàëèçàöèèòå â (38)
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Ïðè 1000 ïîäõâúðëÿíèÿ
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Íà Ôèã. 11 ñ âñå ïî-òúìåí ñèí öâÿò ñà èçîáðàçåíè ôóíêöèèòå íà
ðàçïðåäåëåíèå

νn − n1
6√

n1
6(1−

1
6)

=
νn
n −

1
6√

1
6n(1−

1
6)
, (31)

êúäåòî νn ∼ Bi(n, 1
6), ñúîòâåòíî çà n = 10, 50, 100, 1000.

Ñ ÷åðâåí öâÿò å èçîáðàçåíà ôóíêöèÿòà íà ðàçïðåäåëåíèå íà N(0, 1)

ñëó÷àéíà âåëè÷èíà.

Òåõíè÷åñêîòî èçïúëíåíèå ïðè n = 1000 âèæ â (46).



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

(32)

Ïðèìåð 3: Ïîäõâúðëÿ ñå ñèìåòðè÷åí çàð 200 ïúòè. Ïðè âñÿêî
ïîäõâúðëÿíå, ñå ïðåñìÿòà ñðåäíèÿò áðîé òî÷êè äî ìîìåíòà.
Ïîëó÷åíèòå ðåçóëòàòè ñà èçîáðàçåíè íà ñëåäíàòà ãðàôèêà.

Âèæ ðåàëèçàöèèòå â (38)
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Ïðè 1000 ïîäõâúðëÿíèÿ

Òåõíè÷åñêîòî èçïúëíåíèå âèæ â (47).

Âèæ íà Ôèã. 13 è Ôèã. 14 êàêâî ñå ñëó÷âà, êîãàòî íå ñúùåñòâóâà ì.î.
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Ïðèìåð 4. Íåêà X1, ..., Xn ñà í.å.ð. ñë. âåëè÷èíè è X1 å áðîÿò íà
òî÷êèòå, êîèòî ñà ñå ïàäíàëè ïðè åäíî ïîäõâúðëÿíå íà ñèìåòðè÷åí
çàð, òîãàâà Xn å ñðåäíèÿò áðîé òî÷êè, êîèòî ñà ñå ïàäíàëè âúðõó
çàðà ïðè n ïîäõâúðëÿíèÿ. Íà Ôèã. 15 ñ âñå ïî-òúìåí ñèí öâÿò ñà
èçîáðàçåíè ôóíêöèèòå íà ðàçïðåäåëåíèå ô.ð. íà

X1 + ... +Xn − n.a

σ
√
n

=
Xn − a

σ√
n

, (33)

ñúîòâåòíî ïðè n = 1, 2, 10 è 100 êúäåòî , a = 3.5 è σ = 1.707.

Ãðàôèêàòà íà ô.ð. íà ψ ∼ N(0, 1) âèæ íà Ôèã. 12.

Òåõíè÷åñêîòî èçïúëíåíèå ïðè n = 10 âèæ â (48).
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Ïðèìåð 5. Íåêà X1, ..., Xn ñà í.å.ð. ñë. âåëè÷èíè è X1 ∼ Γ(2, 5).
Íà Ôèã. 16 ñ âñå ïî-òúìåí ñèí öâÿò ñà èçîáðàçåíè ôóíêöèèòå íà
ðàçïðåäåëåíèå íà

X1 + ... +Xn − n.a

σ
√
n

=
Xn − a

σ√
n

, (34)

ñúîòâåòíî ïðè n = 1, 2, 10 è 100 êúäåòî , a = 10 è σ2 = 50. Ñ ÷åðâåí
öâÿò å èçîáðàçåíà ãðàôèêàòà íà ô.ð. íà ψ ∼ N(0, 1).
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(35)

Ïðèìåð 6. Èçâúðøåíè ñà 100 íåç. íàáëþäåíèÿ âúðõó ξ. Ñëåä
ãðóïèðîâêà, ñ äåñíè êðàèùà íà èíòåðâàëèòå

0.1493 0.3526 0.5559 0.7592 0.9624 1.1657 1.3690 1.5723.

÷åñòîòèòå â èíòåðâàëèòå ñà ñå îêàçàëè 5, 16, 18, 13, 17, 14, 10, 7, à
ñðåäíàòà àðèòìåòè÷íà íà ðåçóëòàòèòå îò íàáëþäåíèåòî å áèëà 0.8496.
Äà ñå ïðîâåðè äàëè ðàçïðåäåëåíèåòî íà íàáëþäàâàíàòà âåëè÷èíà å
åêñïîíåíöèàëíî.

emp =

8∑
i=1

(100 ∗ pi − fi)
2

pi ∗ 100
= 36.9836

χ2
0.95(6) = 12.5916, χ2

0.99(6) = 16.8119.

• Âèæ ãåîìåòðè÷íàòà èíòåðïðåòàöèÿ íà pi íà Ôèã. 17;

• Íà Ôèã. 18 è 19 âèæ ãåîìåòðè÷íàòà èíòåðïðåòàöèÿ íà êðèòè÷íàòà
îáëàñò è âëèÿíèåòî íà èçìåíåíèåòî íà α.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

(36)

k = 0:1:8
y4 = binopdf(k, 4, 2/4)
y5 = binopdf(k, 5, 2/5)
y10 = binopdf(k, 10, 2/10)
y20 = binopdf(k, 20, 2/20)
y100 = binopdf(k, 100, 2/100)
pois=poisspdf(k, 2)

plot(k,y4,k,y5,k,y10,k,y20,k,y100,k,pois).
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(37)

x=-5:0.1:5
y1=tpdf(x,1)
y5 = tpdf(x,5)
y10=tpdf(x,10)
y30=tpdf(x,30)
z = normpdf(x,0,1)
plot(x, y1,x, y5, x, y10, x, y30,x,z,'-.','color','r')
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(38)

Ðåçóëòàòè îò ïðîâåäåíèÿ îïèò:
3 3 2 3 3 4 1 1 3 6 6 2 1 6 2 4 6 4 6 1 1 5 3 6 5 5 3 1 1 2
3 6 3 5 3 3 3 3 6 1 2 1 5 4 6 4 3 2 4 5 3 1 3 5 5 6 6 3 4 5
2 6 4 4 2 4 6 3 4 3 4 5 3 3 4 6 3 3 4 4 5 4 5 3 2 5 6 5 5 3
1 4 3 1 4 5 5 6 6 1 3 4 2 4 1 4 5 6 5 5 3 4 5 1 6 6 4 2 6 4
5 3 6 1 4 2 6 3 5 1 3 3 3 4 4 1 6 5 5 5 5 2 2 4 4 1 1 2 3 3
6 4 2 3 4 1 5 6 4 1 5 4 5 1 3 3 1 5 6 3 6 1 6 5 3 4 6 4 2 3
2 3 3 3 4 1 2 4 2 4 2 4 4 3 4 6 3 3 2 3

Îòíîñòî ñèìóëèðàíåòî íà ïîäõâúðëÿíåòî íà çàð âèæ (39)
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Ìîæåòå äà ñèìóëèðàòå ÷èñëàòà, êîèòî ñà ñå ïàäíàëè ïðè n

ïîäõâúðëÿíèÿ íà åäèí çàð êàòî ñå îáúðíåòå êúì ôóíêöèÿòà

unidrnd(k, 1, n)

Òÿ ãåíåðèðà n ðåàëèçàöèè íà ðàâíîìåðíî ðàçïðåäåëåíà âúðõó
{1, 2, ..., k} ñëó÷àéíà âåëè÷èíà.

Çà äà ñèìóëèðàòå ðåçóëòàòèòå îò 200 ïîäõâúðëÿíèÿ å äîñòàòú÷íî â
êîìàíäíèÿ ïðîçîðåö íà MATLAB äà íàïèøåòå

zar = unidrnd(6, 1, 200). (39)

Òóê zar å èìåòî íà ìàòðèöà 1 x 200, êîÿòî ïîëó÷àâàòå êàòî ðåçóëòàò.
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(40)

• Òåñò íà Êîëìîãîðîâ (Åäíà èçâàäêà); Âèæ 26.

• Èçáîð íà äâóñòðàííà, ëÿâîñòðàííà èëè äÿñíîñòðàííà êðèòè÷íà
îáëàñò ïðè ðàáîòà ñ òåñòà íà Ñìèðíîâ (Äâå èçâàäêè). Âèæ 27.
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(41)

• Ñðåäíà íà ãåíåðàëíà ñúâêóïíîñò è êîíñòàíòà

• ñ èçâåñòíà è êðàéíà äèñïåðñèÿ; Âèæ 42.

• ñ íåèçâåñòíà äèñïåðñèÿ;

• Ñðåäíè íà äâå ãåíåðàëíè ñúâêóïíîñòè

• îò íåçàâèñèìè è íîðìàëíî ðàçïðåäåëåíè ñúâêóïíîñòè;

Âèæ 43.

• îò íîðìàëíî ðàçïðåäåëåíè ñúâêóïíîñòè; Âèæ 42.

• Íåïàðàìåòðè÷íè ìåòîäè; Âèæ 44.

• Ñðåäíè íà ïîâå÷å îò äâå ãåíåðàëíè ñúâêóïíîñòè

• Äèñïåðñèîíåí àíàëèç;

• Òåñò íà Kruskal-Wallis.
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(42)

Èçâåæäàò ñå ïîîòäåëíî êðèòåðèèòå çà ðàáîòà ñ àëòåðíàòèâíèòå
õèïîòåçè è ñå äåìîíñòðèðà ãðàôè÷íî çàâèñèìîñòòà íà êðèòè÷íàòà
îáëàñò îò α.

• H1 : m.o. > a; Âèæ 20.

Wα = {(x1, x2, ...xn) :
Xn − a

σ√
n

≥ x1−α}

• H1 : m.o. < a;

Wα = {(x1, x2, ...xn) :
a−Xn

σ√
n

≥ x1−α}

• H1 : m.o. 6= a; Âèæ 21.

Wα = {(x1, x2, ...xn) : |a−Xn
σ√
n

| ≥ x1−α
2
}
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(43)

• Ñ èçíåñòíè äèñïåðñèè;

• Ñ íåèçâåñòíè äèñïåðñèè.
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(44)

• Êðèòåðèé íà çíàöèòå;

• Íåçàâèñèìè èçâàäêè. Êðèòåðèé íà Wilkokson.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

z10 = unidrnd(6,1000,10);
(45)

function [y]= c6(a)

[m,n]=size(a);

for i=1:m

br=0

for j=1:n

if a(i,j) == 6,

br = br + 1;

else br = br;

end

y(i) = br;

end

end y

c10 = c6(z10);
x10 =(c10/10-1/6)/sqrt(1/6/10*(1-1/6));
cdfplot(x10)
hold on
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(46)
>>i_1000 = 0:1:1000

>> k_1000 = (i_1000-1000*1/6)/sqrt(1000*1/6*5/6)

>> a_1000=binocdf(i_1000,1000,1/6)

>>y(1)=0

>>y(2)=a_1000(1)

>>x(1)=k_1000(1)

>>x(2)=k_1000(1)

>>for s=2:1001

x(2*s)=k_1000(s)

x(2*s-1)=k_1000(s)

y(2*s)=a_1000(s)

y(2*s-1)=a_1000(s-1)

end

>>plot(x,y)

>>x = -3:.1:3

>>normcdf(x)

>>hold on

>>plot(x,ans)
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k = unidrnd(6,1,1000);

(47)

function [y]= kolm(m)

y(1) = 0;

[p,q]=size(m)

for i=1:q

y(i) = mean(m(1:i))

end

sr=kolm(k);
plot(sr)
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z10=unidrnd(6,1000,10)

(48)

function [y]= clt(a)

[m,n]=size(a);

for i=1:m

y(i)=(mean(a(i,[1:n]))-3.5)/1.707*sqrt(n)

end

y10=clt(z10)
cdfplot(y10)
hold on



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

(49)

X2 = unifrnd(0,1,1,50)
e=unidrnd(0,1,50,1)
plotmatrix([X2, X2+2*e],[X2+e (X2-e/10-0.5).^2])

c = [X2 X2+2*e X2+e (X2-e/10-0.5).^2]

S = corrcoef(c)
Ïîëó÷àâàìå ìàòðèöà ñ îòãîâîðèòå
S =

1.0000 0.3013 0.6117 -0.0319

0.3013 1.0000 0.9386 -0.3680

0.6117 0.9386 1.0000 -0.3169

-0.0319 -0.3680 -0.3169 1.0000
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(50)

X2 = unifrnd(0,1,1,50)
e=unidrnd(0,1,50,1)
polytool(X2, X2+e)
s = sqrt(sum(residuals)/(50-2-1))

sY = std(X2(:,4)+e(:,4))

sqrt(1-s/sY)
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(51)

x = weibrnd(1, 2, 100, 1);
¿ cdfplot(x)
¿ xx = 0:.1:3
¿ hold on
¿ plot(xx,weibcdf(xx, 1, 2))
¿ plot(xx,expcdf(xx, 1))
¿ kstest(x, [x weibcdf(x, 1, 2)], 0.5)
h = 0
¿ kstest(x, [x expcdf(x, 1)], 0.5)
h = 1
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(52)

x = weibrnd(1, 2, 100, 1);
¿ [f,y1] = hist(x)
¿ xx = 0:.1:3
¿ plot(xx, exppdf(xx, 0.8496))
¿ e = expcdf(y1, 0.8496)
e = 0.1611 0.3397 0.4801 0.5908 0.6779 0.7464 0.8004 0.8429
¿ p = [e(1) e(2:7)-e(1:6) 1-e(7)]
p = 0.1611 0.1786 0.1405 0.1106 0.0871 0.0686 0.0539 0.1996
¿ emp = sum((100 ∗ p− f ).2./(p ∗ 100))

¿ χ2
0.95(8− 1− 1) = chi2inv(1− 0.05, 6)

¿ χ2
0.99(8− 1− 1) = chi2inv(1− 0.01, 6)
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(53)

¿ [h,p,k] = kstest2(x,y,0.05,0)
h = 1
p = 0.0050
k = 0.2400
¿ [h,p,k] = kstest2(x,y,0.05,1)
h = 0
p = 0.1728
k = 0.1300
¿ [h,p,k] = kstest2(x,y,0.05,-1)
h = 1
p = 0.0025
k = 0.2400


