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Abstract

The paper elucidates how to determine a sample size from the general population if the
analyzed variable’s value is small. The Ukrainian sociologist Mykola Churyloo was the
first who highlighted this problem in the national scientific literature. The author
argues that it is necessary to calculate both absolute and relative error. He also points
to the sample size from the general population (in case of small variable’s value) that
should be larger than while using traditional formulas. A new enhanced approach
presented in the paper includes using within a representative random sample only a
priori characteristics.

BaskHyto posib B 9MIMPUYECKON COIMOJOTUN UTPAeT BHIGOPOUHBII METO/I,
OCHOBAHHbBII HA TEOPETUKO-BEPOSTHOCTHOM MOJXO/IE K OIIEHKE XapaKTEPUCTUK
rerepaabHoii copokynHoctr (I'C) o xapakrepucTukaM BIOOPOYHON COBOKYII-
Hoctu (BC). Cnennduka npeaMeTHol cdepbl U colliaibHast CUTYaIus “00bId-
HOTO” COIMOJIOTUYECKOTO UCCIe0OBAHNSA (OTPAHUYEHHOCTD CPEICTB, TEXHUYEC-
KHUX ¥ 4YeJIOBEYECKHX PeCypcoB, TpeboBaHUe ONepaTUBHOCTH, TPYAHOMLOCTYII-
HOCTb 9JIEMEHTOB HMITUPUIECKOTO 0OBEKTA UCCIIEIOBAHNUS) CTUMYJIUPYIOT TO-
HCK METO/Ia, MTO3BOJISIIOIIETO CTPOUTh 0OOCHOBAHHbIE 3aKJIFOYEHUST OTHOCUTE I b-
HO BCeii COBOKYITHOCTH Ha OCHOBE JJaHHBIX 06CIe10BaHus ee yacTu. VIMeHHO 9T0
HMeET 1eJIbI0 BBIOOPOUHbIiT MeTox. OH ITPUMEHSIETCST BE3JIE, T/IE CIIeYET NCXO-
JIMTh U3 YKA3aHHBIX BBIIIE YCJIOBUN — MPH U3y4eHUH OI0KETOB IOMOXO3SIICTB,
CTPYKTYPbI CBOOOAHOIO BPEMEHH TPaskiaH, IPU KOHTPOJIe KaueCcTBa IPOLYKIUH
U YCJIYT, IPA CTATHCTUYECKUX 00CJIEIOBAHUSX HACEIEHs, TIPH MacCOBBIX CO-
[UOJIOTUYECKUX OIPOCAX.
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Boi60pouHbIil METO/| OXBAaTHIBAET BCIO MTPOOIEMATHKY, CBSI3aHHYIO ¢ 0TOO-
POM €IMHUII, BEIYMCJIECHUEM XapaKTePUCTUK BEIOOPKH, a TAaKsKe ¢ (hOPMYIHPOBa-
HUEM CYKIEHUN 0 KOTNIECTBEHHBIX XapaKTEPUCTUKAX COBOKYITHOCTH, HAa OCHO-
BaHWK KOTOPOIi ocTpoeHa ata BeiOopka [1]. Kaxkaas mHTerpaibHast CTaTUCTH-
yecKast XapaKTePUCTUKA BBIOOPKH (TOUHEE, ee MATeMaTHYeCKOe OKUIaHIe ), Ha-
MpUMep J10Jis TIPU3HAKA, CPe/IHee 3HAUEeHe HEKOTOPOH BEJMYMHBI, €€ IUCIIep-
cus, SIBSIETCS OTEHKOU cooTBeTcTBYyMoIel xapaktepuctuku ['C. XapakTepuc-
tuku I'C npuHsITO Ha3bIBaTh apaMerpamu. Xapakrepuctuku BC, paccunran-
HbIe TI0 TOMY >Ke TpaBuiy, cyTh omeHku mapamerpoB I'C. Ilockompky BC, 1o
onpeziesieHuio, He ToxkaectBerHa I'C, BBIGOPOUYHbIE OIIEHKN OTJIMYAIOTCS OT JIei-
CTBUTEJBHBIX 3HAYEHUI apaMeTpoB. KosimyecTBeHHast Mepa MX pacXosKIAeHUS
Ha3bIBAETCSI IOIPENIHOCTHIO BRIOOPKU. B 3aBUCHMOCTH OT HCTOYHIKA BOSHUKHO-
BEHUS U CBOYCTB MOTPENTHOCTEN PETPE3eHTATUBHOCTU X PA3/IeJIAioT Ha CUCTe-
MaTuveckue u ciaydaiinbie. CucteMaTUUeCKye TIOrPENTHOCTY BOZHUKAIOT U3-32
HEJI0CTaTKOB IJIAHUPOBAHUS BHIOGOPKHU, HECIydailHOCTH 0TOOpa eUHMII, HeBa-
JIMTHOCTH TIPOIIEYPbI 0OCTIEM0BAHNUST M MHCTPYMEHTAPHSI N3MEPEHMsI TIepBUY-
HBIX XapaKTePUCTUK U T.1. CorydaiiHblie MOTPEITHOCTU CBSI3aHBI CO CTOXaCTUYHOC-
TBHIO OTKJIOHEHU T BBIGOPOYHBIX OI[EHOK OT TeHEPAJIbHbBIX TTapaMETPOB BCJIE/CT-
BUE He[ETEPMUHUPOBAHHOCTH 0TOGOPa OHKX 31eMeHTOB I'C ¥ MCKITIOUeH st APy -
rux (110 CJIy4aliHbIM MBI TOHUMAEM HeJleTEPMUHUPOBAHHOE, CTOXaCTUIECKOE, a
0l BEPOSAITHOCTHBIM — OCOOBIN BUJI TPUYNHHOI JIeTePMUHAIIUN — BEPOSITHOCT-
HyIO zeTepMuHaiuio). Foops 06 ommbOKax pernpe3eHTaTuBHOCTH, Mbl Oyaem
MMETH B BU/IY UMEHHO TIPEJIeJIbHbIE CIyYalHbIE TIOTPEITHOCTH, KOTOPbIE, B OTJIH-
Y€ OT CUCTEMATHYECKUX, MOTYT OBITh CTATUCTIHYECKH OIIEHEHBI 10 OCYIIECTBIIe-
Hus rpotteypoi otoopa enunui; BC. Ecii pacyetHast cirydaiiHast HOTPEITHOCTb
PETPEe3eHTATUBHOCTH He TIPEBBINIAET TPUEMIIEMBIX 71 NCCIe0BaTe s TPAHUII,
TO BBIOOPKA CUUTAETCS PENPE3EHTATUBHOI. B MPOTHBHOM ciydae OHa JOJIKHA
CUMTATHCS HEPETIPE3EHTATUBHOI.

[TorpernHocTh penpe3eHTaTUBHOCTHY BCeT/Ia MMEET KOHKPETHOE COJIepsKaHue
U XapaKTepU3yeT He Ka4eCTBO BHIGOPKHU B I[€JIOM, 2 TOUHOCTb BEIOOPOYHOI OIeH-
K1 KaKOTO-TO NTapaMeTpa reHepajibHoi COBOKYTHOCTH. BhiOOpKa, B 10CTaTOYHO
Mepe penpe3eHTaTUBHAS OTHOCUTEIBLHO OTHOTO MTapaMeTpa, HaIlPUMeDP JI0JIH He-
KOTOPOTO TPU3HAKa, MOKET OBITh HEIOCTATOYHO PENPE3eHTAaTUBHOM OTHOCHU-
TeJILHO JIOJTN JIpyToro npusHaka [2]. Ha mpakTuke foCTMKIIMA pepe3eHTaTHB-
HOCTb 110 JIBYM-TPEM, B JIyUIIIEM CJIy4ae — ellle HECKOJbKUM ITPU3HAKAM OJIHOBPE-
MeHHO. [Tapamokc BBIGOPOUYHOTO METO/Ia 3aKJII0YAeTCsI B TOM, YTO Pelpe3eHTa-
tuBHOCTh BC 110 HcceryeMomy pusHaky TpedyeT neuepIbiBAIOIero 3HaHUsI O
€TO pacipeieIeHN! B TeHEePaTbHON COBOKYITHOCTH, PEKOHCTPYKIINS KOTOPOTO
KaK pa3 ¥ COCTABJISIET 33/1a9y BEIOOPOYHOTO MCCIeI0Banust. B coBpeMeHHOIT Teo-
puK BBIOOPOYHOTO METO/IA CYIIECTBYET HECKOJBKO BO3MOKHOCTEH BBIXO/A W3
3TOTO 3aMKHYTOTO KpyTa.

Bo-1iepBbIX, MOJKHO paccyKaarh cieayromumM oOpasoM. ITycTh HaM HY;KHO
KOJIMYECTBEHHO OIEHUTH MTapaMeTPhbl HEN3BECTHOTO TeHEPATHHOTO PACIIPeiee-
HUs NIPU3HaKa A, BMeCcTe ¢ TeM HaM U3BECTHO pacipe/ieieHre Ipu3Haka B, cBs-
3aHHOrO ¢ A. Tora MOKHO OCYIIIECTBUTD BBIOOPKY, PEITPE3EHTaATUBHYIO OTHOCH-
TEJILHO MPU3HAKA B, TIPE/IITOI0KUB, 4TO yeM GoJiee Perpe3eHTaTUBHO Oy/1ET BbI-
6opka 110 B, TeM Bbile Oy/IeT ee Penpe3eHTaTHBHOCT OTHOCUTEIbHO A. CBsI3bh
MESK/Ly TIepeMEHHBIMU MOKET ObITH 000CHOBAHA TEOPETUIECKH MU YCTAHOBJIEHA
HMIUPUYECKH, CKAKEM, HA OCHOBE HAJIMUUS KOPpessiiuu (KOBapHUalllu) Mpu-
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3HaKoB. PaccMOTpuM, HaIprMep, TaKue MPU3HaKu pabOTHUKOB OOJTBIIOTO TIPe/-
HPUATHS, KaK “cTask paboThl”, “OnbITHOCTD” (YPOBEHb YCBOEHHBIX MPOGheECcCHo-
HAJIBHBIX YMEHUN U HaBBIKOB) U “Bo3pact”. Hambosiee 04eBUIHA CBSI3b MEK/LY
HEPBBIM ¥ BTOPBIM ITPU3HAKaMU — PaGOTHUKHU ¢ GOJIBIIINM CTaskeM pabOThI SIBJISI-
foTcst OoJiee ONMBITHBIMU. MeHee O4eBHHA 3aBUCHUMOCTb MEKIY MPU3HAKAMMU
“gospact” u “crax paborsl”. Kak mpasuio, 60bIIMHCTBO PAOOTHUKOB CTAPIIEro
BO3pacTa UMEOT GOJIBIINI cTaxk PABGOThI, TOCKOJIBKY /IJIsl HIUX XapaKTepHa CXO/I-
Hasl IePUOAMYHOCTD JKU3HEHHOTO My TH: B HalleM 001iecTBe TPUOJN3UTENBHO B
OJTHOM BO3pacTe HAaYMHAIOT U 3aKaHYUBAIOT 0OyUYeHre, B OJHOM BO3pacTe Hauu-
HaeTcd W TPYAOBas AeITeTbHOCTh. A BOT CTEPEOTUITHAS OYEBUIHOCTH CBSI3U
MesK/Ly BO3pAacTOM pabOTHUKA 1 €T0 OTIBITHOCTHI0 OOMaHUMBA: HA TTPETIPUSATHI
[P OTIPEIEJIEHHBIX 00CTOSATEIBCTBAX, CKasKEM B YCJIOBUSIX TIepenpohuInpoBa-
HUS [IPOM3BOJICTBA, MOTYT IIpeobiagarh crapiiie paGOTHUKN ¢ MEHBIINUM CTa-
JKeM paboThl B IaHHOH 00JIaCTH, a 3HAYUT MEHee OTIBITHbIE, HEKEIH MJIAIIINE,
yiKe OCBOWBIITIE HOBBIN TEXHOJOTUUECKHUH Tporiecc. B aToM ciydae Hammwdme
CBSI3M MOKET OBITH YCTAHOBJIEHO JIUIIb SMITUPUUYECKH, UCXO/IST M3 TTPEIBILYIINX
COIMOJIOTUYECKUX UCCJIEIOBAHII NJIH CTATHCTUYECKUX 00C/Ie[OBAHMIA.

Jl0BOJTBHO YaCTO MPUXOUTCS UMETD JIEJI0 C CUTYAITUEH, OTJTMYHO OT OTTHUCaH-
HOI BBIIIIE, KOT/Ia BCSIKAst HajlesKHast OCHOBA BEIOOPKM OTCyTCTBYET. Ecii 910 Tax,
TO MOKHO: 1) MCXO/5 13 TEOPETHYECKON MOe/In 00bEKTa NCCIIeI0BAHMS CeaTh
MPETIOIOKEHNE OTHOCUTEIHHO BU/IA TEHEPATIBHOTO PACIIPE/IEIEHUs], HO B COIUO-
JIOTUH MOA0OHBII TIOX0]I CKOPee UCKII0YeHIe, YeM IIPABIJIO; 2) BOCTIOIb30BAThCS
CJIEZICTBUSIMU [IEHTPAJIBHOMU IpeIeIbHOU TeopeMbl Teopun BepositHocTel (I1IIT).
JlaHHBIIT TIOXO]T CTaJl KAHOHUYECKUM TIPU TIOCTPOEHHH BHIGOPKH [3].

Boobiiie roBopst, Uil WI€aTbHOTO COOJIOEHUST YCIOBHUIT TPUMEHUMOCTH
IIITT HEOOXOAMMO OCYIIECTBUTD CEPUIO TIOAO0OHBIX BBIOOPOK, HO ITPU M3BECTHBIX
TOTYIIEHSIX 00XoasTcst ogHoit. st orieriku mapamerpos I'C B aToM ciIy4dae mpu-
MEHSIIOT TOYEYHbIe U MHTEPBaJIbHbIE MTPUOJIsKeHnst. KoHeuHo, B cuity camoii cyi-
HOCTH BEIOOPOYHOIO METO/Ia TOUEUHast Ol[eHKa OyIeT OTJIMYAThCS OT A€HCTBUTEb-
HOTO 3HAUEHMS TTApaMeTpa Ha HEKOTOPYIO CTOXacTHYEeCKyIo BesinunHy. [Tockomb-
KY IefiCTBUTEIbHOE 3HAUEHIE HEN3BECTHO (€T0 HAJI0 OTIEHUTB ), TO MOKHO ITPE/IITO-
JIOKUTB, YTO TIOTPENTHOCTH OIIEHNBAHUS (OTKJIIOHEHWE ) HE TIPEBBICUT OIpeieJieH-
HOM 3apaHee 33/JaHHOY HaMU BeJIMYMHBL. OTKJIOHEHNE SBJISIETCS CTATUCTUKOM, T.€.
KaKIOMY 3HAUEHUTO OTKJIOHEHNST COOTBETCTBYET BEPOSITHOCTD, C KOTOPOI OTKJIO-
HEHUs PeaI3yI0TCs B JUIMHHOI CepUu UCIBITAHMUI (TIPH OOIBIINX 00beMaX Bbl-
GOpKH). DTO O3HAYAET, YTO OTKIIOHEHIE ‘X -X ‘ TOYEYHOIT BEIOOPOYHOM OlleHKH X
OT “UCTHHHOTO” 3HaUeHUsI X TTapaMeTpa He MPEBbIIIAET 3aJaHHOI TOTPENTHOCTA A
¢ BeposiTHOCTBIO P. UT0OBI OCYIIECTBUTh MHTEPBAIbHOE OlleHnBaHue X, HeoOX0-
JMMO U JIOCTaTOYHO IMOCTPOUTD JI0BepuTeIbHbIN nHTepsan aasa X. Jlosepuresn-
HBIM MHTEPBAJIOM HA3bIBAETCS PACCYMTAHHBIN 110 BEIOOPOUHON orjeHke X UHTep-
BaJI 3HAUEHU apaMeTpa X, B KOTOPOM HAXOIAUTCS €TO MeHICTBUTETPHOE 3HAUECHIE
C JIOBEPUTEHLHON BEePOSTHOCTHIO P. /[oBepuTEIbHBII MHTEPBAT NUMEET BUJL

X-A<X<X+A. (1)

B oTesIbHBIX coIydasix mepej Kccae1oBaTe/IeM CTOUT 3aiadya CPAaBHEHUS TOY-
HOCTH BBIGOPOYHBIX OIEHOK. KosmmuecTBEHHONW MepOil TOYHOCTH B CTATHCTHUKE
MPUHATO CYUTATh OTHOCHUTEIBHYIO MOTPEITHOCTD BRIOOPKH [ 2], KOTOpast MoKasbI-
BaeT, Ha KaKyI0 4aCTh CBOEI BEJIMUUHBI TOUEUHAS OIIEHKA OTJIMYAETCS OT JIENCT-
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BUTEJIbHOTO 3HAUEHNUST IAPAMETPA B IIPe/ieIax eANHIIHOTO J0BEPUTETLHOTO HH-
TepBayia (mput=1u P(‘X —X‘ <o) = 0,683):

Ey=ux /X (2)

U ¢ — CpeJHee KBapaTuiecKoe OTKJIOHEHUE BBIOOPOUHOM OLIeHKU TeHePaIbHO-
rO MapaMeTpa.

To4yHOCTH OlIEHKHU CJIeyeT PACCMATPUBATh B KAUeCTBE BAsKHEHIIEro Kpure-
pUst pENpPe3eHTaTUBHOCTH BEIOOPKHU. B TO 5kKe BpeMst coIroorn Heo60CHOBaHHO
HOJIb3YIOTCSI MOHATHEM aOCOJIOTHON MOTPENTHOCTH KaK eIMHCTBEHHOI XapaKTe-
PHUCTHUKH perpe3eHTaTnBHOCTH. /{151 BBIOOPOK 13 TeHePaIbHOI COBOKYITHOCTH C
MaJIoi J1oJieii TPU3HAKa 9TO IPUBOINT K KOJIJIM3UH, Ha KOTOPYIO 00paTII BHIMA-
nue H.Uypunos [4]. Ucniosb3oBanue TpauIiMOHHBIX (DOPMYJI TPUBOJIUT 3/IECH K
o1mMOOYHBIM BBIBOJIAM O HEGOJIBIIOM 0ObeMe Perpe3eHTaTUBHON BIOOPKHU. Tak,
JUIST IPU3HAKA, I0JIs1 KOTOPOro B kKBazubeckoneunoii I'C cocrasisier 10%, 06bem
perpe3eHTaTUBHON BBIOOPKH MTPH MOTPENTHOCTH B 5% (TIPUMEM JI0OBEPUTETBHYIO
BepOSATHOCTH paBHOit 0,95) pasen 138 eanHMIIaM, 2 3HAUNT, B BHIGOPKE OKAXKETCS
Bcero 14 (7 ¢ 1oBepuTeIbHOI BEPOSITHOCTBIO 95% ) e IMHUIL, 0618 JAf0IINX HCKO-
MBIM [TPU3HAKOM, UTO SIBHO HEJJOCTATOYHO JIJIs aHa m3a. /lantnoe 00CTOsITETbCTBO
MOKHO 00BSICHUTH GOJIBIIIOI OTHOCUTEIHHOI IOTPENTHOCTHIO BBIOOPKH, KOTOPast
B [IPUBEICHHOM TIprMepe Tipubmxkaercs Kk 50%.

Kak sxe onTuMu3upoBarh pacdetT o0beMa BEIOOPKU Ha OCHOBE MMEIOTIEHCST
arpUOPHOiT WH(bOPMAIMU TIPO 010 GUHOMUAIbHOTO TipusHaka? H.Yypuios
JUISE 9TOM T[eJIM BMECTO TPAAMUIIMOHHBIX (DOPMYJI TIpearaeT OolleHuBaTh 00bheM
BC na ocnose koadduiinenta Bapraiui BbI6OPOUHON oreHkn (akTuyecku,
CTAHAPTHON OTHOCUTEIHHOU MTOTPENTHOCTH BHIOOPKH) [4]:

N 1
n= = :
(NpE;, /(1-p)+1 (pE; /(1-p))+1/N

Ecamupwmanaup Ep2 ~1/ N (06beM BEIOOPKY 3HAYMTETHLHO MEHBIIE 0ObeMa reHe-
pasbHoii coBokymnoctn), n=1/p E’. 3)

E,— cranapTHas OTHOCUTEIbHAS TIOTPEITHOCTD OTEHKH TeHEPATbHOI 10711
10 BBIOOPOYHOIA (E, = E, nist mapameTtpa “noJist ipusHaxa’ .

Ho nons mpusnaka B reHepabHON COBOKYITHOCTH HaM, KaK MIPaBUJIO, 3apa-
Hee He u3BecTHa. Enle oun HesroctaTok opmyibl (3) COCTOUT B TOM, UTO B Hee
BXOJIAT KaK TeHepaTbHBIN TapaMeTp (ampropHas HHGOPMAIH ), TaK U BEJTUIN-
Ha, TPOM3BO/IHAST OT BEIOOPOYHON CTATUCTUKY (AIIOCTEPHOPHAst UHMOPMAIIHS).

Yro6bl TIPEOIOIETh ATOT HEJOCTATOK, HYKHO MEPEHTH OT HUCIOJIb30BAHMUS
abCOJTIOTHBIX TTOTPEITHOCTEN K OTHOCHUTEJNbHBIM BEJIMYMHAM KaK [TOKa3aTesIsiM
PEIPE3eHTATHBHOCTH BEIOOPOUHOI COBOKYTTHOCTH. OINH 13 BO3ZMOKHBIX TTO/IXO-
JI0OB COCTOUT B CJIEAYIONIEM.

HeomHo3HauHOCTH HCTTOIB30BAHUS TIPEIETBHON A0COMIOTHOI MOTPEITHOCTH
[PY [IJTAHUPOBAHUN BEIOOPOYHON COBOKYITHOCTH COCTOUT B TOM, YTO ITPH OTCYT-
cTBUU MHGOPMAIMY O J[oJie TIPU3HaKa p npupaBuuBaercst 0,5 U crangapTHas
OTHOCHUTEJIbHAS OTPENIHOCTD OIEHUBAHUA 1011 E, 10/TydaeTcss MUHUMAIbHOM
(em. dpopmyary (13) Huzke). TO IPUBOAUT K 3aHUKEHUIO 0ObeMa Pelpe3eHTa-
TUBHOM JIJIS1 I0JIU P BBIOOPKH, 0COOEHHO CYIIIECTBEHHOMY B caiydyae MaJiou p. J1jist

1 Bee yCJIOBHBIE 0O603HAYEHS [0 CTaThe pacuimdpoBaHbl B [IpuiioxeHun.
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JI000r0 APYroro 3HaYeHUs 1011 GUHOMUAIBHOTO IIPU3HAKA, TaKoii, uTo p < 0,5,
MTOTPENTHOCTD Ep Gyner GoJibliie MUHUMaIbHOM. T109TOMY /IJIsT ajleKBaTHON pe-
[PE3EHTAINY [I0JIU UCCJIEAYEMOTO IIPU3HAKA UJIH JAPYTOTO, CBSI3aHHOTO C UCCJIe-
JIyEMbIM MTPU3HAKOM, paciipeieJieHue KOTOPOTO U3BECTHO, JKEJIATEIHHO UCITOJTh-
30BaTh MPUOIM3UTETBHYIO alPUOPHYIO MH(MOPMAIIUIO O JI0JIe, a BBIOOPKY pac-
CYUTBIBATH UCXOS U3 OIEHKU OTHOCUTETHLHOM ITOTPENTHOCTH.

BbIpasum OTHOCHTENHLHYIO MOTPEITHOCTH BHIOOPKH Yepe3 abCOMOTHYIO T10-
TPEITHOCTh A U B pe3ybTaTe MOJIYIUM OIIEHKY OTHOCUTETHHOM MOTPENTHOCTH
OIlEHUBAHUSI:

A Tl
Vy==>-= lquthﬂ. (4)
X X
st VXM Vie V2
Ho n= yTOTZIA M= —— =~ = =,
A EiX* {E. E.
n=(Vy/E,)?, )

raeEAzA/)A(zt,uX/)AfztEﬂ.

Cootromterue (5) ¢ukcupyer TOT haxT, 4T0 00beM BHIOOPKH MPSMO TPO-
MOPITMOHAJIEH KBAJ[PATY BEJTMUMHBI, KOTOPAasl TOKA3bIBAET, BO CKOJIBKO Pa3 OTHO-
CUTEJIbHAS TOTPEITHOCTD OIEHUBAHUS MEHbIIIEe KO3 DUITMEeHTA BaPUAIIMHU COOT-
BETCTBYIOIIETO Mapamerpa (MIu BeJIMYNHbI, PABHON OTHONIEHUIO CTAaHAAPTHOTO
orkionenus napamerpa B I'C k aGCOMOTHOM IOrPENTHOCTH BHIOOPOYHON OLEHKN
napamerpa). {Jist Toro, 4ToObI TOYHOCTH MOBBICUJIACH B 7 Pa3 (B 7 Pa3 YMEHbIIHN-
JIach OTHOCHUTEJIbHAS TIOTPEITHOCTD OTIEHUBAHMUS ), HYKHO yBeJTMIuTh 06beM BC
B 7 pas.

Haiizem anpuopHoe BbIpaskeHue JUIsl CTaHIapPTHOI OTHOCUTEIbHOM Iorpen-
Hoctu. 13 Toro, uto BeiGopoutbiii Koaddbunuent apuaryy paBed Vy =6 / X,

\/ﬁa 0 x
= ————0yx WIN U y =——=, MOKHO IIOJIy4UTb
L<0,05 n-1 N \/;7 |

N
y4uTbiBad (2), 4TO CTaHAapTHad OTHOCUTE/IbHAA ITOTPEITHOCTD OIIEHKHW paBHA!

VX /\n Vy
E,u =)= 7
X Jn
C IIONPaBKOH Ha KOHeYHOCTh I'C M [IPH YCIOBUU, YTO MBI IIAHUPYEM BBIOOPKY
6OJIbH_Ie HECKOJIbBKUX AECATKOB €INHNIIL:

(6)

0 14
E,= MV;XQ .ézix L
N(n-1) X Jn-1\ N

n
—<0,05
N

Torma u3 (7) momyunm yrounenne GopMmyasl (5) ¢ TOMPaBKoOi Ha KOHeY-
Hocth ['C:
52 2
Vx +E,

nN=———-—"7—-—.
EX+Vi /N

(8)
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ITo SaﬂaHHOfI BeJINYMHE OTHOCUTEIHBHON IOrpeurHoCT MOJKHO BbIYUCJ/INTD
6X , a Ha €€ OCHOBAHNHN — JOBEPUTE/IbHbIE MHTEPBAJIbI, JOBEPUTEJIbHbBIC BEPOAT-
HOCTH U 0OBEMBI pPeNpPE3EHTATUBHBIX OTHOCUTEJIBHO OJIN IMTPU3HAKa BbI60pOK.

Vy=6y/X=E,n-1; 6y =XVy=E, XJn-1, (9)

NJIm
by =E, X\n-1/ [1-2 = 10
oy =E,Xn-1/ 1- = (10)
Hp
B ciywae o npusnaka £, = —— = = . (11)
p p

JList GOJIBIINX 1 UCXO/IsI 3 TeOPeMbI BepHYyJLIN MOXKHO CYMTATh, 4TO B (hop-
myne(11)p/p=1a

1—
g o |pA=p) | n
" n—1 N

CranzapTHast OTHOCUTEIbHAS TIOTPENIHOCTD OIEHKHU 0T OHHOMUATBLHOTO
MpU3HAKA TTPUOJIIKEHHO paBHA

1-p
np

/L BHIGOPOUHOIT OleHKH oM ipustaka u3 (12), yunreisas, uto £, =t E,,
HoJryqaeM:

(12)

E,=V,= (13)

1— , 1-
R (14)
prE;, pE}

n

[l MasbIX M3BECTHBIX P OTHOCUTENbHAS TIOTPEITHOCTD OIEHUBAHUS JIOJI-
JKHa OBbITh MUHMMAJIbHOI IIpU aOCOMIOTHON IIOTPEINHOCTH, PaBHOM A, MHaYe
aTroCTEPUOPHAs OTHOCUTENIbHAS TIOTPEIIHOCTD OIIEHUBAHUS C BHICOKOI BEPOSIT-
HOCTBIO Oyzer OoJibllle, yeM TIPUHSTast HaMU alpUOPHast OTHOCHUTEbHAs T0-
rpemrHocTs E, B (hopmyte (14):

A

p(max) - p+A

E , (min) = (15)

ITpeo6pasyem (14) B coorBercTBUU ¢ (15) M TOTyIIM:

2 2
no= [ Pat] [(Loa)=e(Laa) (Lo4] (s
A P € P

& =A / p — KpuTepuii TOYHOCTU BBHIOOPKH, MO CMBICJY aHATOTHYHBINH OTHOCH-
TEJIBHOM MOTPEITHOCTH, HO OTOOPasKaliii He BBIGOPOUHYIO OIEHKY [IOJIH, a ee
nefcTBUTENbHYIO Besimunny B ['C.
®Dopwmyra (16) mpencrasisiercst Gosiee yIOBIETBOPUTETbHOI, 4eM (3), Tak Kak
B Hee BXO/IUT JIWIITb allpUOPHAs WH(GOPMAIIHS O TeHEPATbHON COBOKYTTHOCTH, a HE
TUTIOTE3bI OTHOCUTETLHO BEIOOPOYHON CTATUCTUKH, YTO OBLIO ObI HEJIOTHYHO.
TabymupyeM 7, st Pa3UIHbIX p U A, yauTbiBast, a0 A < put=2(P=0,95):
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Taoauua 1
O06beM n, IPOCTOI BEPOSITHOCTHOI BHIOOPKH,
MIPUTOIHOM /I penpe3eHTaluu 104 npusnaka p 8 I'C
110 BBIOOPOYHO# OLIEHKE CO CTATUCTUYECKOI MOTrPenHOCThIO Al

p\A 0,01 0,05
0,01 1584 -
0,05 2736 304
0,10 4356 324
0,15 5803 363
0,20 7056 400
0,25 8112 432
0,30 8969 457
0,35 9627 475
0,40 10086 486
0,45 10345 489
0,50 10404 484
4000
3500 \\
\
3000 \
\\
2500 AN
N
n 2000
N
g
1500 S -
1000 T
\\5\5—
500 E———
0

0,11 0014 017 020 023 026 029 032 035 038 041 044 047 0,50
p

Pucynox. 3aBucuMocTb onTuManbHoro obbema n = t* (1/e +1)% (1/p — 1) mpocroii Beposr-

HOCTHOI1 BBIOOPKM, IIPUTOHOM /IS pelpe3eHTaly 1011 npusHaka p (uarepsai ot 0,11 xo

0,5) B I'C 1o BBI6OPOYHOIT OLIEHKE CO CTATHCTUYECKOI ITOrpernHocTbio He 6osbiue A = 0,1 p
(P=10,95)

ITozesno Taksxe nveTh Tabmmty oobema BCny = (Vy /E,)* =t*(Vy/ E,)* t =2
(P=0095):

L cwm PUCYHOK.
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Tabauua 2

OGbeM n, IPOCTON BEPOSITHOCTHOM BHIOOPKH, IPUTOIHOM /ISl PeNpe3eHTaniu
napametpa I'C ¢ koadpunuentom Bapuamuu V, 110 BBIOOPOYHOIi OlleHKE

C OTHOCHTEJIbHOI cTaTHCTHYeCKOH morpemuoctoio E,

E\Vy 0,01 0,05 0,1 0,2 03
0,05 100 - - - -
0,1 400 - - - -
0,2 1600 - - - -
0,3 3600 144 - - -
0.4 6400 264 - - -
0,5 10000 400 100 - -
0,6 - 584 144 - -
0,7 - 784 196 - -
0,8 - 1024 256 - -
0,9 - 1296 324 - -
1,0 - 1600 400 100 -

«_ »

*  Ipumeuanue. IlTomeTroN 0603HaYeHbI 3HAYECHWA, HE COOTBETCTBYIOIINE YCIOBHAM arl-
[IPOKCUMAIIUU FeHEPAILHON JI0JIM HOPMAJIbHBIM PacIpe/ie/ieHIeM BhIOOPOUYHBIX OI[CHOK.

PaceMOTpuM pas3indust MKy METOJaMi pacyeTa BHIGOPOUYHON COBOKYII-
HOCTH, O KOTOPBIX pedb IJIa BbIle, Ha pumepe. Ilycth HeoOX0AMMO TPOBECTH
MaciitabHoe 9JIeKTOpaIbHOe MCCIef0BaHne, KOTOPOe HalleJeHO, B YaCTHOCTH,
Ha U3yYeHUe XapaKTePUCTUK 3JIEKTOPaTa MOJUTUIECKUX MAPTHUH, KOTOPbIE TIpe-
oo1eBaIoT 3%-1 IPOXOHOI GHapbep Ha BRIOOpaX B apIaMeHT'.

(2) B cooTBercTBUM C TPAAUITMOHHBIM ITOAX0A0M, uynco equnuil BC (rene-
PasIbHYI0 COBOKYITHOCTh MOKHO CUMTATh KBa3uGECKOHEYHOI ) paBHO: n = 02 2 / A?,
o’>=p (1 -p),p=0,03 - gona npusnaka B ['C. IIpumeM B KauecTBe KPUTEPHSI
YIOBJIETBOPUTENBHOM TOYHOCTH BBIOOPKH € = A / p = 0,2, ¢ = 1,96.

pU-p)t* & &
eA 82p7
n=196% /(0,2%-0,03)=3201.
(6) Corsacuo nmoaxoxy H.9ypumnosa, n =1/ (p Epz).
E=E,/t=e/t.

Tornan= lim
p—0,03 A2

2
Orcrona:n = 1# = t—, n= 1,962 /(0,22 -0,03) =3201.
p(e/t)* €p

B marnoM cirydae noaxo (6) sSIBJISIETCS JIUITh KOPPEKTHOM (hOPMYTUPOBKON
TPaJIUIIMOHHOTO TToAX0/a (a).

(B) lIpumenum g pacuera BC dopmyy (16), ocHOBaHHYTO Ha TIPE/TOIO-
SKEHMH 0 MAaKCUMAJIbHOM BO3MOKHOUM OTHOCUTEJIBHOW ITOTPEITHOCTH:

n=£1/e +1)*(1/p — 1),n=1,96% (5 +1)? (1/0,03 — 1) = 4472.

1 ITpuMep BBIMBITIJIEHHBIH, TAK KaK B PEATLHOCTH JIJIST YKA3aHHOM IeJIN CTyYailHbIi 0TGOP
pecroHIeHTOB Masio3( peKTuBeH.
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Kax BuanMm, BbIOOPKa M3 TeHEPaIbHOM COBOKYITHOCTH ¢ MaJIOM JIOJIeH TIpH-
3HaKa JI0JKHA OBITH 6OJIBIETO 00bEeMa, 4eM MOKHO CYANUTD, UCXOIS U3 TPUBHIY-
HbIxX (hopmyst (cM. puc.). Bosbimii 06bem BHIGOPKE 00YCIOBIEH TE€M, Y4TO UC-
M0JTb30BaHIE PUHITMIIA MUHUMHU3AIMHI OTHOCUTETHHO ONTMOKY TTO3BOJISIET U3-
6e)xaTh 3aHUKEHUS TUCTIEPCUN OMHOMUATIBHOTO NMPHU3HAKA ¢ MaJIoil joJieil Ha
gTare MIaHUPOBaHUsT BBIGOPKU. [IpH MCIOTBb30BaHUY TPAIUITHOHHOTO MOAXO0/IA
aTiPUOPHOE 3aHIIKEHNE UCIIEPCUN OYEHb BEPOSITHO, U TI03TOMY BBIOOPOUYHbBIE
OIIEHKH JI0JIU OKa3bIBAIOTCS HETOYHBIMU, C HEONIPABIAAHHO NIMPOKUMU JIOBEPH-
TeJIbHBIMU TPAHUIIAMU.

3aMeTM, 4TO [IOYTH BCe MPUBELEHHbIE CIIOCOObI OLIeHKK 00beMa BEIO0pOY-
HOIT COBOKYTTHOCTHU MPUMEHUMBI JTHTIib: (1) 17151 60s1b1mux BeIOOpok (1> 100); (2)
JUIST HECJIBUHY THIX BBIOOPOK WJTH TAKUX, JIJIs1 KOTOPBIX BETMYUHOMN C/IBUTA B MOJK-
HO nipeHebpeub, Korga B / & <0,1[5]; (3) mist reHepaibHOT COBOKYITHOCTH € KO-
acdurmenTOM BapuaIuy UCCaeryeMoro Mpu3Hakao / X < Jn /3, rnen — obbem
BbI6OPOUHOIT coBokymHOCTH. Eciin koaddurient Bapuanuu 00JIbInii, TO npu
6oubiiom o6beme BC (I'C kBasubeckoneuna n Vy =V y ) HIKHsISI TPAHUIIA 10-
BEPUTEJIbHOIO NHTepBasa napamerpa X ¢ BepositHocThio P(¢ = 3) = 0,997 cTpe-
mMutcs K (X, =X —30 /+n) <0, 4To JMIIEHO CMBICJIA, I03TOMY CJIe/lyeT UC-
10JIb30BATh CKOPPEKTUPOBAHHBIE (DOPMYJIbI BBIYUCJIEHUS IIPE/IETBbHOM TTOTPelIi-
HOCTH BBIOOPKU. MOKHO TIPE/ITONOKNTD, YTO B MOCJTETHEM CJIydae K pacipese-
JIEHWIO BeposiTHOCTel morpernnocty orenusanus LI T (BeaeacTsue Hecobio-
JIeHUsl YCJIOBUH MPUMEHNUMOCTH TeopeMbl JIAmyHoBa) HelTpuMeHnuMa, IT03TOMY
€T0 HeJIb35T CYUTATh HOpMaTbHBIM. COOTBETCTBEHHO, TEPATOT CMBICJI TPATUAIINOH-
HbIe (POPMYJIBI TOCTPOEHMSI MHTEPBAIBHBIX OIEHOK, & CAMU MHTEPBAJIBI HE Oy T
cuMmMmeTpuuHbIMHE | 1; 6]. PaciipeesieHne HorpentHocTeii crygailHbix BBIOOPOK 13
reHepasbHON COBOKYITHOCTH C MAJIOHN oJiell TIPU3HAKa alllPOKCUMUPYyeTCs He
HOPMAJIbHBIM paciipejieJieHueM, a pacipeesierreM [lyaccoHa niy mogo0HbIM
€MY CKOIIIEHHBIM PaCIIPe/IeJIEHUEM.

Takum 06pa3oM, BBIOOPKH M3 reHePATbHBIX COBOKYITHOCTEH ¢ MaJION J10J1ei
MPU3HAaKa JOJKHBI PACCUNTHIBATHCSA HA MHBIX CTATUCTMYECKUX OCHOBAHUAX, He-
JKeJT OObIYHbIE, UJIH K€ UX CJIeyeT 3aMEHSITh OJIHUM U3 METO/IOB HATIPABJIEHHO-
ro 0Tbopa, MOHOTPahUUECKIM HCCIEI0BAHUEM, UCTIONB30BATh MPOIIELYPbI Oyc-
TUHTA.

IIPHJIOKEHUE

A06pesuamypot u 0CHOBHDBLE YCNOBHBLE 0003HAMEHUS

X— mapameTp pacipeneseHus cTaTucTudeckoi Besnauanl B ['C

X— BbIOOPOYHAS OIlEHKa [apaMeTpa Pacipee/eHI s CTaTHCTUYECKON Ben-
ynnbsl B ['C

0 — CpeAHEKBaJIPpaTUYECKOE OTKJ/IOHEHNE IIPU3HAKA B rc

{ — KBaHTUJIb HOPMAJIbHOTO paclipe/ie/ieHUsl OlleHOK B MHTEPBaJbHOM Olle-
HUBaHUM XapakTepucTuk ['C

o— CpeITHEKBa/I[PaTUYECKOE OTKJIOHEHNME IIPHM3HAaKa B BC

U x — Cpellee KBA[PATUIECKOe OTKIOHEH e BBIOOPOYHOM OTIEHKH FeHePATb-
HOTO TTapaMeTpa OT “UCTUHHOTO” 3HAYEHUS
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Vy — rerepabHblii Koo OUIMEHT Bapualuy Hpu3HaKa
Vx — xoaddunment Baprarun npustaka 8 BC

E, =uyx /X — cranjapraasi OTHOCUTEIbHAS TIOTPEITHOCTD BbI6OpKH (BBI-
6opouHoii orfenku mapamerpa X)

N — o06bem I'C
n — obvem BC
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