Jleknus 14.

IIpoBepka cTaTUCTHYECKON TMIIOTE3bl 0 MATEMATHYECKOM
0KU/IAHWH HOPMAJILHOTO pacnpeae/ieHUus MPyu U3BECTHOM
JTUCIIEPCHH.

[lyctp mMeeTcss HOpMalbHO paclpesielieHHas ciay4aiiHas BenuyuHa &,,
onpefieJieHHass Ha  MHOXECTBE  OOBEKTOB  HEKOTOPOM  reHepaabHOM
coBoKymHOCTH. M3BectHo, uto D& = o°. Maremarudeckoe oxumanue ME
HEU3BECTHO. JlomycTHM, 4TO UMEIOTCSI OCHOBaHUS MpeArnoaraThk, 4uro M¢ = a,
I7le @ — HEKOTOpOE YMCIO (TaKUMH OCHOBAHUSIMH MOTYT OBITh OTpPaHUYCHHbBIC
CBelleHUd 00 OO0BEKTax TEeHEepabHOM COBOKYIHOCTH, OIBIT HCCIIEIOBAHUS
0I00HBIX COBOKYITHOCTEH U T. 1.). ByZiem cuutarh Takke, YTO UMEETCs Apyras
uH(popmanus, ykasbiBarouiasi Ha To, yto ME = ay, rae a; > a.

[. BergBuraem HyneByto runotesy Hy: ME = a;

Py KOHKypUpyromiei runorese H,: ME = a,.

Jlemaem BBIOOpKY oOBEMA 71: X1, X3,..., X, . B OCHOBE MPOBEPKHU JICKUT TOT
dakT, 4To ciydaiiHas BenuuMHA X (BBIOOpOYHAs CPEaHssI) paclpejiesieHa IMo
HOPMAJIbHOMY 3aKOHY C JWCHepCHeil G /i ¥ MaTeMaTHUeCKHM OXKHIAHHEM,
pPaBHBIM a B CJIydae CIpPaBEUIMBOCTH [y, W PpaBHbIM a; B Ciy4ae
CIIPaBENINBOCTH H.

OueBHIHO, YTO €CNIM BEJIMYMHA X OKA3bIBAETCS JTOCTATOYHO MAJIOW, TO
ATO aeT OCHOBAHMWE Ipeanovects runoresy Hy runorese H,. Ilpu nocrarouno
O0JBIIOM 3HAUEHUH X 0oJiee BEposiTHA CHpPABEMAJIMBOCTh TUNOTE3bl H|. 3aiauy
MOKHO OBLTO OBl MOCTaBUTh TakK: TpeOyeTcs HAWTH HEKOTOPOE KPUTHUYECKOE
YHUCIIO, KOTOpOe pa3OuBano Obl BCE BO3MOXKHBIE 3HAYEHUS BBIOOPOYHOM
cpeaHel ( B yCIOBUSIX JaHHOM 3aJlayd 3TO BCE JICMCTBUTENIbHBIC YUCTIA ) HA JIBA
MOJIyOECKOHEUHBIX MpoMexyTka. [lpu momamanuu X B JIEBBIM MPOMEKYTOK
cieoBasio Obl MPUHUMATh TUNOTE3y Hy, a Mpu momajgaHud X B MPaBbIi
MPOMEXKYTOK MpPEANnoYTEeHUE clieloBajgo Obl okazaTh rumnoreze H,. OnpHako Ha
CaMOM JIeJIe IOCTYIAal0T HECKOJIBKO MHAYE.

B kadecTBE CTaTUCTHYECKOIO KpUTEpUsS BbIOMpaeTcs ciy4yailHas

BCINMYHWHA
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pacmnpeieneHHasi Mo HOpMallbHOMY 3akoHy , mpudeM Mz = 0 u Dz = 1 ( 310
CIIEAYeT W3 CBOWCTB MAaTEMaTHYECKOTO OXHIAHUS M AWCIIEPCHH ) B CiIydae
cnupaBenuBocTH rumnore3sl H,. Ecmu cmpaBemnmuBa rumoresa H;, TO
MZ:(I*:((II—(I)\/;/G,DZ: 1.

A Ha pucynke 1. uzobpaxkeHsl rpaduku
Po(2) p(2) po(z) 1 pi(z) — pyHKUIMIA MITOTHOCTH pacipe-

JeJIeHUsl CIy4yalHOM BENWYUHBI Z MPHU CIpa-

» BCIJIMBOCTH TUIIOTE3 H, u H,,
K a* z

Kp

COOTBETCTBEHHO.
Puc.1.

Ecnu BenuumHa X, mojiydeHHas u3
BBIOOPOUYHBIX JAHHBIX, OTHOCUTEJIBHO BEJWKa, TO W BEJIMYMHA Z BEJIHUKA, YTO
ABJISIETCA CBHUJIETEIILCTBOM B TOJIb3Yy runore3bl H;. OTHOCUTEIBHO Malbie
3HAQYEHUS X MPUBOAAT K MaJbIM 3HAUCHHSM Z, YTO CBUJCTEILCTBYET B IOJIB3Y
runore3sl Hy. OTcroma ciieyer, 9To IOKHA OBITh BHIOpAaHA MPaBOCTOPOHHSS
KputHdeckas obsactp. [lo npuHATOMY YpOBHIO 3HAUYMMOCTH « (Hampumep o =
0,05), wucnonb3dyss TO, 4YTO cClly4ailHas BEJIMYMHA Zz pachpenesieHa Mo

HOPMaJIbHOMY 3aKOHY, OIIPEIEIMM 3HaYeHUE Ky, U3 GOpMyIIbI
o = P(Kyp <z <o) = D(0) — D(Kp) = 0,5 — D(Kip).

-2« .
Otcrona CI)(KKp)zT, U OCTaJIOCh BOCHOJI30BAaThCS TabiuIeH (yHKIIMU

Jlamaca fyist HaXOKICHUsE Yncia Ky,

Ecnu BenmuumHa z, momydeHHast TPy BBIOOPOYHOM 3HAYCHHUH X , TIOTIA/1aeT
B 001aCTh MPUHATHA TMNOTE3bl (z < K,p), TO runore3a H, NpUHUMAETCs
(memaeTcsi BBIBOJ, YTO BBHIOOPOYHBIC NAaHHBIC HE MPOTHUBOpEYAT rumotese H).
Ecnu BenuumHa z mnomajgaeT B KPUTHUUECKYH o0JacTh, TO rumore3a H
OTBEpraeTcsl.

B HaHHOﬁ 3aaa4€ MOXKCT OBIThH rnoacyMTaHa MOIHOCTL KPHUTCPUA:

1- = d(o0) - (K, —(“la_")ﬁ)

MomHoCTh KpuTepus TeM 0oJibliie, YeM OO0JIbIlle pa3HOCTh d;— d.
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II. Eciu B ipeapIAylIen 3a1a4e MOCTaBUTh APYTO€ YCIOBHUE:
Hy: ME = a;
HI:M§=a1,a1<a,

A TO COXPaHUB CMBICII BCEX PACCYKICHUM, 3/IECh
p(2) Po(2)

IpUACTCA pacCMaTpuBaTh JICBOCTOPOHHIOIO

KPUTHYECKYIO 00JIacTh, KaKk HM300pak€HO Ha

- E pucyHke 2. 31ech, KaKk U B MPEAbIIyLIEM
a
PHCsz ciyuae, a* = (a; —a )~/n/o, a BenmuunHa Ky

onpenensiercs u3 GopmyIbl

0= P <2 < Kip) = B Kig) ~ D) = D(Kig) +

HUcnonnsys popmyny —D( Kyp) = P(—Kyp), momydaem:

1-2a
O(—Kyp) = T,

OTmeTHM, 9TO TI0 CMBICITY 3a/1a4H 3/1€Ch Ky, — OTPHUIIATEIBHOE YHCIIO.

3HaYeHHS Z, BBHIYMCICHHBIC IO BBHIOOPOYHBIM JAHHBIM, IMPEBHIIAIONTNE
Ky, cormacyrorcst ¢ runore3on Hy. Ecin BennunHa z monagaetT B KPUTHIECKYIO
obmacte (z<Ky,), TO TrTHmOTE3y [y cnexyeT OTBEPrHYTb, CUHUTAs
MPEANOYTUTEIIbHON TUTIOTE3Y .

III. PaccmoTpuM Tenepp Takyro 3a1ady:

H(): ME_, =da,

Hy: ME # a.

B nanHOM ciywyae OOJbIIME OTKJIOHEHUS 2y(2) y
BEJIMYUHBI z OT HYJS B IIOJOXHUTEIbHYIO WIIA
OTPULIATEIBHYIO CTOPOHY JOJKHBI IMTPUBOJIUTH K

BN\
3aKJIIIOYCHHUIO O JTOXKXHOCTH T'MIIOTC3bI H(), TO €CTb K K

Kp Kp
3/IeCh CJeAyeT pacCMaTpuBaTh JIBYCTOPOHHIO Puc. 3.

KPUTHYECKYIO 00J1aCTh, KaK M300pakKeHO HA PUCYHKE 3.

KpI/ITI/I‘ICCKOG 3HA4YCHHC KKp onpeacIACTCA € IOMOIIbIO COOTHOIICHUSA

P(-Kyp <2< Kyp) = 1 — a0 = D Kyp) — D(— Kygp) = 2D( Kip) -
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M3 3TOro coOoTHOIIEHUS CICaycCT:

|
DO(Kp) = N

IIpoBepka runore3nbl 0 paBeHCTBE TUCIIEPCHIA.

I'unorespl 0 QUCHEPCUM UIPAKOT OYEHb BAXXHYIO POJb B 3KOHOMHUKO—
MaTeMaTUYEeCKOM  MOJCIMPOBAHMH, TaK KaKk  BEIMYMHA  PACCESHUS
HKCIIEPUMEHTAIBHBIX BBIOOPOUYHBIX JIA@HHBIX OTHOCHUTEIBHO PAaCCUUTAHHBIX
TEOPETUYECKUX 3HAYECHUU COOTBETCTBYIOIIMNX I1apaMeTpOB,
XapaKTEPU3YOUIasAcs NUCIEPCUEH, AACT BO3MOKHOCTb CYJUTh O IPUTOJHOCTH
(a1€eKBaTHOCTHM) TEOPUU WJIM MOJIENH, HA OCHOBAHUHM KOTOPOUM CTPOUTCS TEOPHUS.

ITycTh HOpMaNIBHO paclpesesieHHas CilydaiiHas BelIMYMHA & OlpejesieHa
Ha HEKOTOPOM MHOXECTBE, OOpPA3yIOIIEM TIE€HEPAIbHYI0 COBOKYIIHOCTb, a
HOPMAJIBHO PacIpe/elICHHas CllydaiiHas BeJIW4YMHa 1| ONpeleeHa Ha JPYrom
MHOECTBE, KOTOPOE TOKE COCTABJIAET F€HEPAIbHYI0 COBOKYIHOCTh. M3 00eunx
COBOKYITHOCTEW J€JIat0TCs BBIOOPKU: M3 NMEpPBOM — 00beMa n;, a U3 BTOPOU —
o0bema n, (OTMETHM, YTO O0BEM BBIOOPKM HE BCErja MOXKHO OIMpPENeTIUTh
3apaHee, Kak HallpuMep B CiIydae, €M OH PaBEH KOJIWYECTBY PbIO, OMABILNX B
cetb). [lo kaxmolt BBIOOpPKE pPAaCCUMTHIBACTCA HCIIPABICHHAS] BBIOOPOUHAS
JCTIepCHst: §,° 1S BBIOOPKH M3 MEPBOil COBOKYITHOCTH H s,° [UIsl BRIGOPKH M3
BTOPOM COBOKYITHOCTH.

ITocraBum 3agady: ¢ IOMOIIBIO BBIOOPOYHBIX JaHHBIX IPOBEPUTH
cTaTuCTUYeCKyto Tumnotresy Hy: DE = Dn. B kadecTBe KOHKYpHUpYIOIIEi
rMIoTe3bl OyAeM paccMaTpuBaTh UJCHD, 3aKIIOYAIOUIYIOCS B TOM, YTO
JIUCHepcrus TOM COBOKYIHOCTH, JJIsi KOTOPOM HCIpaBieHHas BbIOOpOYHAs
JUCIIEpCHs OKa3ajlach HauOobIlIeH, O0bIIE AUCIIEPCUU APYTOil COBOKYITHOCTH.

Kputepuii 6epercs B cienyromnem Bu/Ie:

* %
F=S .
S *

2 2
3nech S**— Hanbomblias U3 ABYX OLICHOK §;” U S, , a S*— HauMEHbIIas U3 TeX

e JABYX OLIEHOK.
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Kputepuit F' pacnpenenen no 3akony dwumiepa ¢ k; u k, creneHIMu

cB00OOBI. 371€Ch
k1 = I’ll—l, k2 = nz—l, eciu S**= S12;
kl = 1’12—1, k2 = nl—l, eciu S**= S22.

B oT0i 3amaue eCTECTBEHHO pacCcMaTpuBaTh IPABOCTOPOHHIOIO
KPUTHUYECKYIO 00JIacTh, TaK KaK JOCTATOYHO OOJbIINE BHIOOPOUYHBIC 3HAYCHUS
Kputepus F' CBUIAETENBCTBYIOT B I10JIb3y KOHKYPUPYIOLIEH THIIOTE3BI.

[Tpu 3aganHOM ypoBHE 3HauuMoctu ¢ (00bruHO g =0,05 mmu g =0,01)
KPUTUYECKOE 3HaueHue [y, ompenenserca W3 TaONMIBl pacHpencIcHus
®umepa. B ciyuae F' > F, runore3a H, orBepraercs, a B ciydae F < F, —
IIPUHUMAECTCA.

[lyctb fgBa  MHOXKECTBA  HEKOTOPBIX  OOBEKTOB,  0O0JaJarOIIUX
KOJIMYECTBEHHBIM  MPU3HAKOM, IOJBEPTHYTHl BBIOOPOYHOMY  KOHTPOJIIO.
3Ha4YeHUS KOJIMYECTBEHHOTO NPU3HAKA €CTh PACIPEAEIECHHBIE IO HOPMAILHOMY
3aKOHY CllydyailHble BEJIIMYMHBI, KOTOpble Mbl O00O3HauuM §&; U &y,
COOTBETCTBEHHO, Il IEPBOrO M JJIi BTOPOro MHOXecTB. M3 mnepBoro
MHOJKECTBa CcJielaHa BbIOOpKa o0bema 7;=21 M NojcuWTaHa HCHpaBICHHAs
BbIOOpOYHAs Aucrnepcusi, okaszaBmasicsa paBHoil 0,75. M3 BToporo MHOXecTBa
crenaHa BelOOpka odbema n,=11. Ota BbIOOpKa Jajia 3HAUE€HUE UCIPABICHHOM
BbIOOpOUHOI nucnepcun, paBHoe 0,25. Bwigsuraem rumotesy Hy: DE=DE,.
Konkypupytromias runotesza H, 3akimtodaercs B ToM, 4to DE>DE,. B naHHOM
ciiydae BbIOOpouHOe 3HaueHue Fy kputepus ®uriepa pasHo 3. [Ipu BeiOpaHHOM
ypoBHe 3HauumoctH ¢ = 0,05 mo uymcnam crteneHe cBoboabl k=20, k=10
HaxoauM 1o Tabnuie pacupenenenus Pumepa Fi,=2,77. Tak xak Fy > Fyp,

T'UI1I0TE3a O paBCHCTBC ,Z[I/ICHepCI/Iﬁ JOJDKHA OBIThH OTBCPIrHYTA.

IIpoBepka cTAaTUCTHYECKOM 3HAYMMOCTH BHIOOPOYHOTIO
KO3(ppuHeHTa KOPPeJIIHH.

IIpoBepkoii cTaTHCTHYeCKON 3HAYMMOCTH BBIOOPOYHON OLEHKH O
napamMerpa A TreHepaJbHONl COBOKYIIHOCTH HAa3bIBACTCH IPOBEPKa
CTATHUCTHYEeCKO rumore3bl Hy: A = 0, mpM KOHKYpHpYIOLIell THIOTe3e
Hy: A # 0. Ecim runore3a H, oTBepraercsi, T0 OIeHKAa O CUHTAaeTCsl

CTATUCTHYECKH 3HAYNMOM.
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IIycTh MMEIOTCS J1BE€ CilydalHble BEJIUYMHBI & U 1), ONpPEACICHHBbIE Ha
MHOKECTBE OOBEKTOB OJHOM M TOW K€ I€HEepaJbHOW COBOKYITHOCTH, IPUYEM
o0e KMMEIT HOpPMaJIbHOE paclpelesieHHe. 3ajada 3aKiIdacTcs B IPOBEPKE
CTaTUCTUYECKON TUnoTe3bl 00 OTCYTCTBUU KOPPEISIIIMOHHON 3aBUCHMOCTH
MEX/y CITydalHbIMM BEJIMYMHAMMU & U 1.

Hy: peq = 0;

H;: Pen # 0.

31eck Pz — KOdQOUIMEHT THHEHHON KOPPEIALMH.

IIpousBonutcss BbIOOpKA OO0BEMA 7 U BBIUUCIAETCS BBIOOPOYHBIN
KOA(}(ULHUEHT KOppensiuuu r. 3a CTaTUCTUYECKUN KPUTEPU NPUHUMAETCS

cnyqaﬁHaﬂ BCJIIMYMHA

r~n—2

A1=r? ’

KOTOpas pacrmpezesieHa mo 3akoHy CThIOJIEHTa C 71 — 2 CTETIEHAMH CBOOO/IBI.

1=

OTmeTM CcHayasia, 4YTO BCE BO3MOJKHBIE 3HAUY€HHS BBIOOPOYHOIO
ko3 uLMeHTa KOppelsauuud » Jexar B npomexyTtke [—1;1]. OueBugHO, 4TO
OTHOCHUTEJIbHO OOJIBIIME OTKJIOHEHMS B JIOOYIO CTOPOHY 3HAYEHUH { OT HYJs
MOJIy4alOTCs MPU OTHOCUTENIBHO OOJBIIHX, TO €CTh OMU3KUX K 1, 3HAUEHUAX
Moayns r. bauszkue k 1 3HaYeHMs MOXyJsl » NPOTUBOpedaTr rumnorese fH,,
IIO3TOMY 3JI€Ch €CTECTBEHHO pacCMaTpUBaTh JABYCTOPOHHIOIO KPHUTHYCCKYIO
o0nacTh JUist KpUTEpUS 7.

[1o ypoBHIO 3HAUUMOCTH (@ U IO YUCITY CTENEHEH CBOOOIbI 77 — 2 HAXO UM
u3 Tabiauubl pacnpenenenus CTbIOJEHTa 3HAYCHUE I, Ecam  Momyns
BBHIOOPOYHOTO 3HAYEHHMs KPHUTEPUS [y ITIPEBOCXOMMT Iy, TO Tumoresa H
OTBEpraercs M  BbIOOPOYHBIM  KOI(POUUIMEHT KOPPEISLUU  CUUTAETCS
CTaTUCTUYECKU 3HAYMMBIM. B TPOTHBHOM ciydae, TO €CTb €CiH |ty < Ixp U
OpUHUMaeTcd Tunore3a [y, BbBIOOPOUHBIA KOIPPUIMEHT KOppeasiuuu

CUUTACTCA CTATUCTUYCCKHN HC3HAYHUMbIM.



