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PacnipeneaeHue CHMMETPHUYHO, IpUYEeM KpaliHHUe 3HaYeHUS (HaubOoAbIITHE
U HaUMEHBIIINE) ITOIBASIOTCS PEIKO, HO 4yeM OAMXKe 3HadYeHHUs IIpHu3HaKa
K IIEHTPY (K cpemHel apudMeTHdecKol), TEM OHO Yallle BCTpeYaeTcs



bHHOMUHAABHOE pacClIpPeaeACHUE
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XapakTepusyeT IIOBeleHHE AUCKPETHBIX IPH3HAKOB, BbIPasKEeHHBIX
IIEABIMH YucAaMU. Kak ITpaBHAO, [IAS OIIHMCAHUA OHOAOTHYECKUX
IIPU3HAKOB IIOAXOMUT CUMMETPHUYHOE OHHOMHAABHOE paclpeaeAcHUE,
Yy KOTOPOTO MAUCIIEpCHsS MHOTIO MEHbIIe cpemHeil. PacripemeseHue
opraHu3dyeTrcsa B IIpoliecce obopa I1pod (o6bemMom Goabllle OgHOro, m >
1). Yucao KaaccoB Ooabllle ABYX, k > 2.



PacnipeneaeHue llyaccona
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9T10 BapHaHT OITHMCaHHA CTOXAaCTHYCECKOI'O ITIOBEACHHUA NHUCKPETHBIX
KOANYECTBCHHLBIX IIPHU3HAKOB [OAAd CAy4d9a€B, KOrga BEPOATHOCTD
IAEMECHTAPHBIX aAABTECPHATHBHBIX COOBITHUH HEoOJHMHaKoOoBa, O4HO U3 HUX
HabAOaeTcd 3aMeTHO daillle apyroro (p << q). 3axkon Ilyaccona
OIHCBhIBAET PeaKHe COOBITHS, IIpoucxonsiue 1, 2, 3 u T. a. pa3 Ha
COTHU U THICAYU OOBLIYHBIX COOLITHH. HOBCILCHI/IC OMOAOTUYECKUX

00BEKTOB, COOTBETCTBYIOIIIEee 3aKOHY [IyaccoHa, HabAogaeTcss B TOM
cAydae, Korja Mo IpobaM cAydalHO pacrHpeneAeHbl PeaKHe OOBEKTHI.



PacnipeneaeHue llyaccona

Hucro moBTOopHEIX | YUHCIO OTIIOBISHHBIX Hucao coydaes
OTIOBOB. KHBOTHBIX. MIOBTOPHOTO OTIIOBA.
X a X-a
0 15 0
1 7 7
2 7 14
3 2 6
4 1 4
1l 32 31

B nocaeayroniyie I9Th AET YaCTh U3 HUX OTAQBAMBAAU IIOBTOPHO: 7 2K3.
10 OOHOMY pasy, 7/ — IIo ABa, 2 — 10 TPH, 1 5K3. — 4HETBIPE pa3a, 15 2K3.
OKOABIIOBaHHBIX IITHUIL IOBTOPHO HE IIOIIAAANCh. YUCAO KAACCOB
coctaBadgeT k = 4, uarepBaa dx = 1. ACHMMeTpHsI B 4acTOoTax
BCTPEYAEMOCTH IITHULL [I03BOALET IIPEAIIOAATATE PACIIPEAEACHUE
IlyaccoHa.



AABTEPHATUBHOE PACIIPEOEACHUE
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CaAMY bl CUAMKU

PacrnipeneaeHre OUCKPETHOW CAy4YalHOM BEAWYHUHBI, UMEIOIIEHU AUIID
JABa IIPOTHUBOIIOAOKHBIX (pa3HOKA4YECTBEHHBIX) 3HAYEHUS (OABa Kaacca, k =
2). B ogHOM n1pobe (B ogHOM HaOAIOIEHUH) COAEPKUTCA OHA BapuaHTa
(m = 1), omHO M3 ABYX BO3MOXKHBIX 3HaUEeHUMN. BepoaTHOCTH KaxKI0ro U3
HUX MOTYT OBITH paBHEI (p = q) AMOO He paBHBI (P < q; P > q).



I loAMHOMUHAaABHOE pacClpeaceACHUE
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HabOAromaeTcs 1ad Ka4eCTBEHHBIX IPHU3HAKOB, UMEIONINX HE ABa
aAbTEPHATUBHBIX CBOMCTBA, HO HECKOABKO BO3MOXKHBIX IIPOABAECHUM
kKadecTBa. [Ipumepsl moauMopdpu3Ma MHOIIYyAIIIUH — K3 3TOM 00AaCTH.
B ux 4yuncae BapuaHTBI OKPAaCKU IIOKPOBOB M BOAOC, THUIIBI PUCYHKOB
B OIPEAEACHHBIX 00AACTSIX TeAa, CIOCOOBI JKUAKOBAHUS AUCTHEB
PaCTEHUMN UAU KPBIALEB HACEKOMBIX, BAPUAHTBI PACIIOAOKEHUL U
dOpPMBI IIIUTKOB PEITHAUN U AP.
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OlieHKa reHepPaAbHBIX
rmapaMeTpoB

PacnpeneaeHure — 3TO COOTHOIIIEHUE MEXAY 3HAYEHUSIMHU CAYyYaHOU
BEAUYHHBI U 4aCTOTON UX BCTPEYAEMOCTH.
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rac [ — HOPMHPOBAHHOC OTKIOHCHHC.

BeposaTHOCTB (CTaTUCTUYECKAS, UAU YaCTOCThb) — YUCAEHHAad Mepa
BO3MOXKHOTO, OIIPEEAIETCS KaK OTHOIIIEHUE YHCAA BapPUAHT

(MCXOmOB UCHBITAHUM) OIIPEAEAEHHOTO BHAA K OOIIEMY YHUCAY
BApUAaHT (OIIBITOB).



CAaencrBUd

P
0.4 -

Bce BapuaHTBI A€KaT B UHTEPBAAE TIAIOC-MHUHYC OECKOHEYHOCTh. CaeBa
U cIIpaBa OT cpenHel apudmMeTrndecKou AexkuT no 50% BapuaHT
(CBOMCTBO CUMMETPHUU HOPMAABHOT'O PACIIPENEAECHUS), T. €. C
BepoaTHOCTBIO P = 0.5 (50%) MoxkHO npenckasaTh [IOSIBACHHE HOBOU
BapuaHThI B HHTepBarax M —oou M + o



CAaencrBUd

P
0.4 -

Mexkny M — 1.96S u M + 1.96S aexut 95% BapuaHT. OTO IIO3BOALET C
95%-011 BEPOATHOCTBIO IIPEATIIOAATATh, YTO HOBAsI BapUaHTAa OKaXKeTCH
B uHTepBase M £ 1.96S (okpyraeHHo M £ 2S — Tak Ha3pIBaeMoe
IIPaBUAO ABYX CTaHOAPTHBIX OTKAOHEHUM).



CAaencrBUd

C BepogTHocThIO P = 0.99 3HayeHNe HOBOU BapuaHThI OyAeT
3aKAI04YEHO B mpenesax M £ 2.58S u ¢ BepogarHocThio P = 0.999 - B
nHrepBase M + 3.3S.

TepmuH «qoBepUTEeAbHAS BEPOATHOCTE P = 0.95» o3HauaeT, 49TO,
COTAQCHO IIPUHATOMY AOIYIIEHUIO, 95% BapHaHT AOCTATOYHO ITIOAHO
XapaKTEPUIYIOT U3y4daeMOe IBACHUE.

YpoBeHb 3HAYHMOCTH — 3TO TOT TEOPETUYECKUU IIPOLIEHT 3HAUYEHUN
HOPMAaABHOTO PaCHpeaeA€HUsI, KOTOPhIA MOXKHO OTOPOCUTD, HE
VIUTHIBATh, 1a0bl C MEHBIIIUMHU YCUAUSMU ITOAYYUTH OCHOBHYIO
nH@opMaIUio 00 U3yYaeMOM SIBA€HUH.

JAd IpakKTUYE€CKOro IOHUMaHUd JOCTATOYHO 3HATh, YTO YPOBEHD
3HAQYUMOCTH — 3TO BEPOATHOCTDb OKUIAEMOH OIITMOKH HAIIIUX BBIBOIOB,
BEPOATHOCTD TOI'0, YTO JAHHBIN CTATUCTUYECKHUIM BBIBOI HE BEPEH.



'eHepasnbHaAd COBOKVIIHOCTD

I‘eHepaABHasI COBOKYIIHOCTB — BC€ BapHaHThI OHOI'O THIIA.

BbIOOpOYHAsI COBOKYIIHOCTE, BBIOOPKA — 9TO MHOXKECTBO BApPHUAHT
OMTHOT'O THUIIA, OTPAaHUYEHHOE CII0COO0M OoTOOpa U3 reHepasbHOU
COBOKYITHOCTH.

YeMm MeHbIIle 06b€M BBIOOPOK, TEM MEHEe TOYHBIM OyayT BHIOOPOYHBIE
OLIEHKHU I'eHepPaAbHBIX [TapaMeTpPOB, U, HAIIPOTUB, YeM OOABIIIEe
BBIOOPKA, TeM OAMKe BhIOOPOUHBIE CPEeMHUE U TUCIIEPCUU AE€XKAT K
reHepaAbHBIM 3HAYEHUSIM (3aKOH OOABIIHX YHCEA).



Ominbka penpe3eHTaTHBHOCTH

OTAnMYHnd 3HAQUEHUHN BbBIOOPOYHBIX IapaMeTPOB OT M'€HEPAABHBIX
Ha3bIBAIOTCS OIIMOKON pernpe3eHTaTUBHOCTU JAaHHOIO IIapaMeTpa.

BeanunHa ommnbKU TeM 0oAbIlle, 4yeM OOABIlIe BapbUpPOBaHUE ITpU3HaKa
(S) 1 yem MeHbIITIe BEIOOPKA (N).
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BberaucaeHHbIe 3HAQUEHUsI OIITHUOOK ITOACTaBASIIOT K COOTBETCTBYIOIIIUM
rIapaMeTpaM CO 3HaKaMU IIAIOC-MUHYC (lTapaMeTp * ommubKa) U B TaKOH
dopMe IIPeacTaBAIIOT B HAYYHBIX OTYETaX U IMyOAUKAIIUSIX.



[loBEPUTEABHBIN UHTEPBAA
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0, 2% 13.5% | 34% 349% 13.5% (2% 0.
il -3¢ =20 ~10 M +10 +2C0 +30
1 std dev: - 4 689 of all outcomes
2 std devs: - » 959% of outcomes
3 stddevs: » 99%

[eHepaabHasI cCpeAHSIsa HaXOAUTCHI B aAuaria3zoHe MBrIOoOp. £ 1.96m, T. e.
IIPEACKa3bIBATh HIUPUHY UHTEPBaAd, B KOTOPOM 3aKAIOYEH I'€HEPAABHBIMN
mapamMeTp, AaBaTh UHTEPBAABHYIO OLIEHKY I'€HEPAABHOMY I1apaMeTpy.



[loBEPUTEABHBIN UHTEPBAA

Hucmo cTe- JoBRepHTENEHAL BEPOATHOCTE (P)
B cooTBeTCTBHH C 3aKOHOM HOPMAaABHOT'O ngﬁéﬁﬁg— _— O%’g?aem; ?‘E.Tiﬁ'é"cmﬁ}ﬂ -
pacnpeneA€Hud MOXKHO OXKHUOATh, YTO . e e el
reHepaAbHBIN IMapaMeTp (MCTHHHOE 3Ha4YEeHUE) ; e | s | Ran
OKaXKeTcsd B HHTepBase oT M — tm go M + tm, 2 2at? | iwr | S0
w [ 7 2.365 3400 5405
rae m — OIIIOKA CpE€EOHEU apI/I(l)MeTI/I‘-IeCKOI/I, 8 2306 3355 5.041
o 2262 3.250 4781
t — KBaHTHAB pacupeneseHud CThIOAEHTA [TPU 10 2238 169 4587
JIAHHOM HHCA SR AN
crerieHet cBo6ob! (df ) 1 ypoBHE 3HAYUMOCTHU = = | == | =
(06eraHO a = 0.05). 2| e | o2 | e
18 2101 2878 3.922
19 2003 2.861 3.883
20 2086 2845 3.850
22 2074 2819 3.792
o 25 2060 2787 3.725
JOoBepHTEABHBIH HHTEPBAA — 5TO UHTEPBaA - i 2T e
> > 10 2001 2704 3.551
3HAQYEHUN U3y4YaeMoro IIpu3HakKa, B KOTOPOM C TOH 4' L A e
WAU UHOH BEPOATHOCTBHIO HAXOMUTCS 3HAUYEHHE . el | o | Eia
60 2.000 2.660 3.460
reHepaAbHOTO ITapaMeTpa. 0 | test | 2eis | 34
80 1980 2.638 3416
a0 1.986 2.631 3.402
100 1.982 2.625 3.390
120 1.980 2617 3.373
=120 1.960 25758 3.2905




OmnpemeAeHre TOYHOCTH OIIbITa

OTO OTHOIIIEHHUE OIIMOKU CpemHeNM K caMol cpemgHelr apudMeTHIECKOH,
BbIPa>KEHHOE B ITPOILIEHTAaX

£ — il 100% ToOYHOCTB CUMTAETCH XOPOIlleit, ecal € MeHbIle 3%,
M | 1 YAOBAETBOPUTEABHON Ipu 3 < € < 5%

t — rpaHUYHOE 3HAUYEeHUE U3 TaOAUIIBI
pacnpeaeseHuss CTbIOAEHTA, COOTBETCTBYIOLIIEE
IIPUHATOMY YPOBHIO 3HAYUMOCTHU IIPH
IIAQHUPYyEMOM OObeME BHIOOPKH,

CV — nmpubau3ureabHOe 3HaUeHUEe Koadp(puUuiineHTa
Bapuauuu (%),

€ — IAQHUpPyeMasi TOYHOCTD OLIEHKH (IIOTPEIITHOCTH)
(%).

(t.CV l- rae I — o0beM BBIOOPKH,



