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Tl'enepaJsibHasi COBOKYIHOCTH VS BbIOOpKa. (25 ampess 2020 r.)
A. A. Maxapos, A. A. Tambosuesa, H. A. Bacunaénox

B craructuke m anajuse JAHHBIX €CTh JIBA BayKHBIX TEPMHUHA: reHepasibHasi COBOKYII-
HOCTH U BbIOOpKa. I'eHepajibHasi COBOKYMHOCTD BKJIIOYaeT B ce0s Bce OOBEKThI MHTE-
peca. BbIbOpKa BKJIIOYaET TOJIBKO T€ OObEKTHI HHTEpeca, KOTOPhIE Mbl HEIIOCPEICTBEHHO
obcemyem. OOBIYHO JIIsT U3YUEHUS BCEX 3JIEMEHTOB I'eHepasibHO COBOKYIIHOCTH HE XBa-
TaeT PeCcypCcoB (BpeMeHI/I, CPEeACTB, mogleﬁ), [IO3TOMY MBI MOXKeM paboTaTh ¢ BBIOOPKOIL,
B34TOI U3 I'eHepaJIbHOW COBOKYIIHOCTH, U IbITATHCA 110 HEH JiejiaTh BBIBO/IBI O BCEH I'eHe-
PaJIbHOM COBOKYIITHOCTH.

Bonpoc 1. C gkakmmu nmpobsieMaMi MbI MOYKEM CTOJTKHYThCSI, UCIIOIB3YsT TAKOW TOIXOJ !

N3y4asa BeIOOPKY BMeCTO BCell reHepabHON COBOKYITHOCTHU, MBI MOXKEM CTOJIKHYTLCS
C CcepbE3HOI TTPODOJIEMOIt, CBA3aHHON C aJIeKBATHOCTHIO PE3Y/IbTaTOB, €CJIU HaIllla BBIOOD-
Ka ILJIOXO COOTHOCUTCH € IeHepasibHOW COBOKYITHOCTBIO. Tak Kak Mbl 3aMHTEPECOBAHBI B
KOPPEKTHBIX PE3y/IbTaTaX, Mbl XOTUM I10/Iy4IaTh TaKUEe BHIOOPKHU, KOTOPHIE XOPOIIO ObI OT-
pakaJii CBOMCTBa reHEepaJbHON COBOKYITHOCTH. B cTaTucTHKe M KOJUIEeCTBEHHBIX HUCCJIe-
JIOBAHUSX TaKne BLIOOPKU Ha3bIBAIOTCS penpe3eHTaTuBHbIMA. [[1ioc, BEIOOpKa T0/KHA
OBITH JIOCTATOYHO OoJibION. HeT epuHOTO cortalienust 0 TOM, KaKasi BRIOOPKa CIUTAETCs
JIOCTATOYHO OOJIBINON, 3aBUCUT OT MCCJIEIOBATEILCKONW 00JIACTH, HO, KOTJIa PEYb 3aXOUT
0 CTATUCTUIECKUX 3aKOHAX U Teopemax, OObIYHO ToBOPAT O BbIOOpKe u3 30 HabJrogeHuit
u 6osbie (n > 30).

Bompoc 2. Ecan MBI 3HaeM, 9TO B ONPEJEJEHHOM TOPOJie »KeHIUHBL cocTapaaior 60%
HacesieHnsd, a MyzKunHbl — 40%, MOXKeM /1M MBIl CYMTATh PEIPE3eHTATUBHON BBHIOOPKY M3
80% myzxuun u 20% xenmun?

Ecim BBIOOpKa CHUJIBHO OTJIMYAETCS OT I'eHEPaJbHON COBOKYITHOCTH, TaKasi BhIOOPKA
Ha3bIBaETCsl CMeMIEHHOI (biased ). CymecTBYIOT pa3HbIe THITBI CMEIEHU H, HO GOJIBITIMHCTBO
U3 HUX CUJIBHO 3aBUCST OT MPOIEIYPhl cOopa JaHubx. Ecjin Mbl opranuzyemM omnpoc cpejin
HAIMUX OJIUBKUX JIPy3eil 1 Oy IuKyeM pe3y/IbTaThl OIIPOCca, Pe3y/IbTaThl TAKOTO OIIPOCA HE
Oy/IyT HaJEKHBIMHI, TaK KaK HaIla BHIOOPKA CMENEHHAST — PEJIKO OJIM3KNE JPY3bs MOTYT
IIPEJICTABIATE YKUTeJeil 1eI0ro ropoja TodHbiM obpasom. [logobnas mpobiiema MOXKeT
BO3HUKHYTb, €CJI MbI OIIPOCUM TOJIBKO KEHIIUH WJIM TOJIBKO Jiiojieit crapiie 40 Jer.

[enepasbaast COBOKYITHOCTD MOXKET OBITH OIHUCAHA C MOMOIIBIO CJIYyIARHON BEJTUINHBI
C OIpeJIeJIEHHBIMU MTapamMeTpaMu. VTak, Korjia Mbl OepéM BBIOOPKY U3 IeHepasibHON Co-
BOKYITHOCTH, MBI MOYKEM CMOTPEeTh Ha Heé KaK Ha BBIOOPKY U3 CJIyYallHON BEJTMIUHBI C
oIIpeIeIEHHBIM pacipeesieaneM. Kcan BeIpakaTbest 60J1ee hopMaIbHO, KOTIa Mbl OepéM
BBIOOPKY U3 71 HAOJIIOJIEHN, Mbl OEpPEM 7 HE3aBUCUMBIX peaU3aIliil CJIydaiiHol BesIu-
quHbl. UTOOBI OBLIO MOHSTHEE, PACCMOTPUM cjeytonuii mpumep. CTyaeHTKa IIPOBOINAT
9KCIIEPUMEHT: OpocaeT UrpajbHbINl KYOUK ¥, €Cin BbIaiaeT 6 OUYKOB, OHA 3aIllUChIBaeT 1,
nHade — 3anucbiBaeT (. Pe3ynbrar sxcnepuMeHTa MOYKHO OIUACATH C TIOMOIIBIO OMHAPHOTO

A. A. Makapos, A. A. Tambosnesa, H. A. Bacuiénok 1



OIT «ITosmronorns» HITY BIIT9, 2019-20, «MaremaTnka U CTaTUCTHKA, YaCTh 2»

pacipesiesieHusi ¢ BEPOSTHOCTBIO ycrexa p = 1/6. UTo MBI HOTydnsm, ecjau y HAC eCTh
Takas BBIOOpKa:

0,1,0,0, 07

B peficTBuTe/IBHOCTH, Y HAC €CTH 3aIlUCHU TI0 AT OpockaMm Kyouka. JIpyrumu cjioBamu,
MBI [IPOCUM CTYJIEHTKY He3aBHCHMO OpocaTh KyOUK 5 pas (He3aBUCHMO OT Pe3yJIbTaTOB B
PEJIBLIYIIIX OPOCKAX ), POBEPATD, UTO MOJIYYIHIOCH U 3amucbBaTh 1 u .

IIpumep 1. M3BecTHO, 9TO YeI0BEYECKH POCT PACIPeE/IeIéH HOPMAJIbHO ¢ MaTeMaTuye-
CKUM OXKUJIQHUEM [i U JIUCTIEpCHeit 02, DT0 MHTYUTUBHO MOHATHO: MHOTO JIoJeft, deil pocT
HECUJIbHO OTJIMYAETC OT CPEJHEro M MAaJio JIJeil, KOTOPbIe CJMIIKOM HU3KHE UJIU Bbl-
cokue. Mbl MoxkeM B3aTh 100 uesioBek (TOJBKO MyKUYMH UJIU YKEHIIUH, TaK KaK CpPeJHuil
POCT ¥ JIUCIIEPCUS POCTA OTJIMYIAETCSI B 3aBUCUMOCTH OT IO0JIA) M HOJIyIUTh BBIOODKY U3
HOPMaJIbHOI cirydaitnoit Bemaunsl N (u, 02).

Tenepb paccMoTpuM mmapy 3a/1aq.

Bamava 1. Pacemorpum GuHAPHYIO CIydaiiHy0 BEJIMYUHY C HApaMeTPOM, C BEPOSITHO-
crbio yerexa p = 1/4. Ilpemioxure pernpe3eHTaTHBHYIO (HaO0/I€e BEPOSITHYIO) BBIGOPKY
pa3Mepa n = 10 U3 3T0I CIydaifHON BEJTMINHBI.

Pentenune. Eciu Mbr xoTuM, 9T0OBI BLIOOPKaA XOPOIIO OTpazKaJjia CBONCTBA Te€HEPAJLHOM
COBOKYIIHOCTH, OH& JIOJZKHA cojiepkaTh (mpuMmepro) 1/4 «emununy u 3/4 «myseit». Ha
HEPBBIi B3MJIsiJl, KAXKETCs, 9TO HEBO3MOXKHO MOJIydnTh 1/4 «epuuuiry, tak kak 10 - 1/4
He SBJISIETCS IEJILIM YUCJIOM, HO 3TO He JIOJKHO CMYINarTh Hac. Tak Kak Hala BbIOOD-
K& OYCHb MAaJICHbKAas, JIOJs «CJIUHUI» U <«HYJIel» B BHIOOPKE MOXKET COXPAHATHCS JIUIIIh
IPUMEPHO, [TOTOMY HOPMAJIBHO, €CJIH MbI TIOJIyIUM 2 «eJUHUIB» B BbIOOpKe (1/5 u3 10)
wim 3 «eauHUIb» B BoibOpKe (3/10 u3 10). MTak, Mbl MOXKEM MPEJJIOKUTD CJIETYOILY 0
BBIOOPKY:

0,1,1,0,0,0,0, 0, 0, 0.
Hamnporus, ciemyiomas BbIOOpPKa He Oy/IeT perpe3eHTaTUuBHOMN:
0, 0,0,0,0,0,0, 0, 0, 0.

Bagaua 2. Moxer Ju cieyoras BIOOPKA OBITh PEIPe3eHTATHBHOMN (IIpaBI0Io106HOi )
BBIOOPKOIT U3 CTAHAPTHON CJIyIailHONW BEJIMYUHBL:

-8, —=3,4, =5,7,9, 2.57

Pentenue. Crannaprias HOpMabHas BeindnHa uMeer pactpeseienne Z ~ N(0,1). ITo
IPaBHUIIy TPEX CUIM MBI MOYXKEM HOJIYIUTh ciaepyromee: 99.7% snavenuit us Z jiexkar B UH-
tepsasie [—3; 3]. daBaiite mocmorpum Ha Harry BeIOOPKY. TOJIBKO /[Ba 3HAYEHUS MTONAIAIOT
B 10T mHTepBa! U 9TM 3HaUEHNS [1aXke HAXOMATCS HA TPAHUIE TUIIMYHBIX 3HAYCHUN /
(2.5 6mm3ko K 3, a —3 — caMa HUXKHgs IpaHuna). Vrtak, Mbl MOXKEM CKa3aTb, 9TO Ta-
Kas BBIOOPKa He siBJISETCS PElpe3eHTATUBHON BBIOOPKOI M3 reHepasibHONi COBOKYITHOCTH,
ONMUCBIBAEMON CTaHJIAPTHON HOPMAJIbHON BEJIMYUHONA.
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