1 KoHcnekT 110 rmpoBepKe T'uIoTes3

1.1 3agava mpoBEpPKH TUIIOTE3

PaccmoTpuMm, Takyto 3ajatdy: MpOBE/IH CJIEHYIO JETYCTAIUIO JIBYX COPTOB dasl, KarxKJIblil pe-
CIOHJICHT BBIOPAJI U3 JBYX HEIO/IINCAHHBIX JalleK das 0oJjiee BKycHbI. HeobxoammMo cka3arh,
KaKOll M3 JIByX 4aeB Jydire. [[oHSATHO, YTO IPOCTO CKa3aTh, UTO JIydllle TOT Yaii, KOTOPbIi
BBIOPAJIO OOJIBbITIE HAPO/LY, HEJIb3s — IIOTOMY YTO HAO/IIOIaeMblil 93(hheKT MOXKeT 0Ka3aThCs
YUCTOf CIIy9aliHOCTBIO (IIPU 9TOM HamboJIee MPeIIOIUTAEMbIM CIIyIaiiHO MOYXKET OKa3aThCs
Gostee TIOXOI Fait).

[Iycts Beero 661710 N PECIIOHJICHTOB U PE3Y/IbTaThl IIPEJICTABICHBI B BUJIE BHIOOPKHU
X1,..., XN, T/ie KaxKIplii 37eMenT nmMeetr 3uadenue ) min 1 B 3aBHCUMOCTH OT TOTO, KaKOi
COPT Yasi BBIOPAJI PECIIOH/IEHT.

Ha BeposiTHOCTHOM 43BIKE, 33/1a9a COCTOUT B TOM, YTOOBI IO KOHEYHOI BHIOOPKE U3 HEU3-
BECTHOTO (MJIM, CKarkKeM Tak, He TOJHOCTBIO M3BECTHOIO) PACIPE/IEJICHUsS [TPOBEPUTH HEKO-
TOPOE YTBEPKICHUE KACATEJHHO 9TOTO PACIpEIe/ICHUs. 3aada ABIACTCS CTATUCTUIECKO
B TOM CMBICJIe, UTO CJIyYailHbIM HaOJIIOJIEHUAM HEOOXOIMMO CJIeJIaTh BBIBOJL O JI€TEPMUHU-
POBaHHBIX CBOHCTBaX. AHAJOTUYIHAsT CUTYallUsi ObLIa IIPU ONEHUBAHUN MIAPAMETPOB, HO TaM
[IOCTAHOBKA 33891 HECKOJIbKO MHAasl, XOTs MEXK/Iy STUMU 33a9aMi €CTh TECHAs CBA3b.

[MousiTHO, 9TO (3a MCKJIIOUEHHEM BBIPOXKJICHHBIX CJIy9aeB) Mbl MOXKEM JaTh TOJBKO Be-
POSITHOCTHBIN OTBET Ha TMOCTABJIEHHBII BOIIPOC, TaK YK€ KaK MPU OIEHWBAHUU TapaMeTpPOB
MBI MOTJIM TOJIBKO yKa3aTh JOBEPUTEIbHbBIN WHTEPBAJI JJIsi HEM3BECTHOI'O ITapaMerpa, HO He
MOTJIN HUYEro CKa3aTh TOYHO.

Ham #y2KHO 11OJTy U Th BBIMUC/IUTE/ILHYIO CXEMY, KOTOPAas 110 TIePeIaHHbIM JIAHHBIM MOYKET
JlaTh B KAKOM-TO CMBICJIE OTBET Ha ITOCTABJIEHHBIN BOIIPOC.

1.2 Crartuctudeckue Kpurepun

PaccMoTpuM 06IIyIo cXeMmy TIOCTpOeHHs OHOBBIGopodHoro Kpurepus | IlycTh mmeerca Bbi-
6OpKa 13 KAKOro-To pacipe/iesienns (IpeoiaraeTcs, 9To OHa MoJIyYeHa B Pe3yJIbTaTe CepUu
sKcriepuMeHToB). [Ipenoaraercs, 9o HAGJIIO/EHIsT HE3ABUCUMBI KaK CJIyIailHbIe BeJIMIHHBI
U OJIMHAKOBO PaCIpeesIeHbl.

DopmyJiupyeTcst OCHOBHAsI TUIIOTE3a (elle TOBOPSIT HysieBast runore3a, Hy), a Tak:ke ajib-
TepHaTuBHag rurore3a H;. B npumepe Bbillie B KatecTBe HYJIEBON I'MIIOTE3bI MOYKHO PACCMOT-
peTh “9am OJIMHAKOBO ITPUBJIEKATE/ILHLI ; & B KAUECTBE aJbTePHATUBBI — “Yam OTJIMIAIOTCS 110
npuBJIeKaTebHOCTH WK “daii «Twinings» Oojiee npuBekaresieH, yeMm «ait co cjaonoms”.
['mmoresy Ha3bIBAIOT Npocmoti, eCa OHa COOTBETCTBYET TOJHKO OJTHOMY PAaCIPEEIEHNI0 B
paMKax paccMaTpUBAeMOil MOJIE/IH, B IPOTUBHOM CJIydae THIIOTe3y Ha3bIBAIOT cA0ocHotl. Kak
[IPABUJIO, HYJIEBas TUIIOTE3a SBJISIETCS IIPOCTOH, & aJIbTePHATUBA — CJIOXKHO, 00'be/InHeHneM
IIeJIOT0 KJlacca IIPOCTHIX MUnoTe3. B paccmaTpuBaeMoM IpUMepe HYJIEBOI TUIIOTE3e COOTBET-
CTBYET TOJIBLKO OJIHO paclpesiesIeHre — CUMMETPUYIHOEe paciipe/iesienne bepHysin, B TO BpeMs
KaK aJIbTePHATHBHBIM IHIIOTE3aM COOTBETCTBYIOT TI€JIble KJIACCHI PacIpejiesieHnil (B mepBoM
caydae — JI000e HeCUMMETPHYHOe paclpejesienrne BepHym, BO BTOPOM — paclpejesieHne
Bepnymm ¢ p > 0.5).

Bysem crpouth HekoTOpyIo cxemy (“Kpurepuii”), KoTopasi 10 JAaHHOI BBIGOPKE OyJIeT OT-
BedaTh HAa BOIPOC, OTBEPraeTcs JiM HyseBasg TUNOTe3a B TOJIb3Y aJbTePHATUBBI WU HET.
Kpurepnii moxer omubarbest. Bosiee Toro, Tak Kak caMu JIaHHbIe CJIydaiiHbl, TO (Kpome

o-anrumiicku KPUTEPUU HA3bIBAIOT tests, B PyCCKOM TakK TOXKe I'OBOPAT



HEKOTOPBIX BBIPOXKJIEHHBIX CJIyYaeB) Jlazke XOpOoIuil Kpurepuii Oyjier omubaTbes ¢ HeHyJe-
BOIT BEPOSITHOCTHIO. ByieM Ha3bIBATH 0w uOK0t nepeozo poda OMMUOOTHOE OTKJIOHEHNE BEPHOIT
Hy/IeBOI ruroTe3nl. B Halem ciiydae, 9Ta ommOKa WMeeT CJIeyIONIi CMBIC: MBI IIPUHS-
JIN cirydaiinoe pazsmdane 3a cucreMarndeckoe. OmmbKoi 6mopozo poda Oynem HA3bIBATH He
OTKJIOHEHUE HEBEPHOIl HYyJIEBOIl T'MIIOTe3bI IIPU BEPHOU asjibrepHaTuBe. B mpumepe ¢ gasmu
OIMOKO# BTOPOro pojia Oy/IeT He YBUJIETH UMEIOIIEro MeCTa Pa3/jinvdns U3-3a UUCTO CJIydaii-
HBIX 3(DdekToB (uin npuHATh HabJII0aeMoe pasjndne 3a ciaydaitabiii a3 dexr). Kagecrso
KPUTEPUsT OMPEIeIIeTCsT BEPOSTHOCTAME JIBYX 9TUX OIMIMOOK. DTU BEPOSATHOCTH 0D03HATAIOT
Qy 1y COOTBETCTBeHHO. Benmmunny 1 — qpp HA3BIBAIOT MOUHOCTIBIO.

[Ipu mocTpoernn Kputepusi Mbl (DUKCUPYEM BEJIMIUHY (v, HA3BIBAEMYIO YPOGHEM 3HAYU-
Mocmu, 1 OYJIeM CTPOUTH KPUTEPHil TakK, 9To0bl oy = «v (Torjia KpuTepuii Oy/1eT Ha3bIBATHCs
TOYHBIM) WJIA XOTsl ObI ¢y — (v ¢ pOCTOM O6beMa BbIOOPKHU (Torja Kpurepuii Oymer Hasbl-
BATHCS ACHMITOTHIECKIM ).

MBI MOZKEM PacCMOTPETh IIPOCTPAHCTBO BCEX BO3MOMKHBIX BBIOOPOK () ~ RY. Jlasee na
9TOM IIPOCTPAHCTBE MBI BBIIEJMM HEKOTOPOE MOJAMHOXKECTBO S (HA3bIBAEMOE KPUMUYECKUM
MHOAHCECTNGOM WITH KPUMUYECKOT 00.4GCMDb10), TAKOE, YTO BEPOSATHOCTH CJIyIaiiHON BHIOOPKI
[0IIACTh B HErO, IIPH YCJOBUE, YTO BEPHA HyJIeBasl TUIOTE3a, paBHa (WM aCHMITOTUIECKH
pasna) «. dononnenne Q\S Gygem Has3bIBaTh J06EPUMENLHDBIM MHOKECTBOM.

Teneps onpee M KpuTepuii CIeyommuM 00pa3oM: MpoBepKa TUIIOTe3bl Hy CBOIUTCT K
nposepke X € S. Ecyim BbIOOpKa IomaJja B KPpUTHIECKYIO 00J1aCTb, TO OTBEpPraeM I'UITOTE3Y.
OueBH/IHO, YTO BEPOSITHOCTL OMIMOKU IEPBOIO POJia, T.e. BEPOATHOCTH OMIMOOYHO OTBEPT-
HYTb BEPHYIO I'HIIOTE3y PpaBHA B TOYHOCTU «v. T.e. OCTPOEHHBIN HAMM KPUTEPUil sABJISIETCs
KOPPEKTHBIM, B TOM CMBICJIE, UTO €r0 YPOBEHb 3HAUNMOCTH COOTBETCTBYET KeJIaeMOMy (M
ACUMITOTHYeCKN 110 N COOTBETCTBYET).

O/tHaKO0, KOPPEKTHOCTH KPUTEPHs HE SIBJISIETCA €IMHCTBEHHBIM TpeboBanueMm. O4ueBuIHO,
YTO MBI MOXKEM I[MOCTPOUTH KPUTUIECKOE MHOYKECTBO S “KOPPEKTHO’ OYeHb MHOIUMU CIIOCO-
bamu. Kaxkoit xe u3 uux Jydurie? Jlyamum Oymaer ToT criocod, KOTOPBI rapaHTUPyeT HaMm
HanOOJIBIITYIO0 MOIHOCTD, T.e. HAMMEHBIIYI0 BEPOSTHOCTH ONTHOKH BTOPOTO Pojia (HanmMeHb-
IIY10 BEPOSITHOCTH MIPUHATH HEBEPHYIO TUIIOTE3Y [PU BEPHOM ATbTePHATUBE).

OueBuIHO, 9TO 3HAYEHUE MOIITHOCTH He OIPEJIC/IAETC HAMU, & 3aBUCHT OT aJIbTePHATUBDI.
Kpurepwnit, MOIHBINA TPOTUB OHON aJbTePHATUBBI, MOXKET ObITH HEMOIIECH IPOTHB KaKOii-
TO JIDYTOil; & KPUTEPHUil, MOIIHBINA MIPOTUB OObEINHEHUS HECKOJIbKUX AJHTEPHATUB CPa3y,
CKOpee BCEero, MPOTUB KarKJI0i KOHKPETHON W3 HUX OyjIeT MeHee MOIIHLIM, YeM KPUTEPHii,
IIOCTPOEHHBIIT TOJILKO MPOTUB Hee (IIpobreMa Pa3BOAHOIO KJII0UA).

BoJtee Toro, MOIIHOCTE 3aBUCUT OT KOHKPETHOM ITPOCTO aIbTEPHATHBLI, B TO BpeMs KaK
aJIbTepHATHBA MOXKeT (Kak B HaleM npuMepe) 6biTb chopMyTMPOBaHa JIOCTATOYHO PA3MBITO,
B BHJIE II€JIOI0 KJIacca MPOCThIX ajbTepHaTuB. B camoMm jiesie, nmpuB/ieKaTe/ IbHOCTDL 9aeB MO-
JKET OTJINYAThCs, HO HACKO/IBKO CHILHO? YeMm GoJIbIle OTInYne, TeM Jierde ero OOHapyKUTh
(T.e. TeM GOJIbIIE MOIIHOCTD).

HecmoTpst Ha TO, 9TO MOITHOCTH 3aBUCUAT OT KOHKPETHON AJIbTEPHATHBBI, YACTO MBI MO-
JKeM TIOCTPOUTH KPUTEPHUiA, MOITHOCTH KOTOPOTo OyJieT cTpeMuThes K 1 mpu pocre oObema
BBIOODKU IIPOTUB JIIOOOM MPOCTOH aJIbTePHATUBBI U3 BLIOPDAHHOI'O KJiacca ajbrepHaTus Hi.
Taxkue KpuTepun HA3BIBAIOT KPUMEPUU ACUMNIMOMUYECKOT MowHocmu 1.

3ameuanme 1. YacTo MOKHO CJIbIIIAThL (bpasy “TUIOTE3y HeIb3sl TPUHATH, MOXKHO TOJIHKO
OTBEPTHYTH . DTO yTBEPKAECHNE CJeAyeT MOHUMATh TaK. Ec/m Mbl IPOBOAMM TECT U TOIAJIN
B KPUTHUYIECKYIO 00JIaCTh, TO MbI YBEPEHBI, YTO C BEPOSITHOCTHIO (v HyJI€Basi THIIOTE3a HEBEP-
Ha (CJe/ioBaTebHO, BepHA ajabrepHaTnBa). I Mbl MOXKeM cKa3aTh “THIIOTe3a OTBEPIHYTA B
[0JIb3Y TAKON-TO aJbTepPHATUBBI’, U MbI Oy/IeM 3HATH BEPOATHOCTb OMUOUTHCA (ap = ) W,
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6oJ1ee TOro, Mbl MOYKEM CAMU €€ 3a/[aBaTh.

Ecnu ke Mbl monanam B JOBEPUTETBHYIO 00JIACTH, TO 9TO MOYXKET O3HA4YaTh KaK TO, YTO
HyJIeBas T'MIIOTE3a BEpHA, TaK U TO, YTO BEPHA aJbTEPHATHUBA, HO HAM HE XBaTHUJ/IO MOITHOCTH,
9TOOBI 9TO PACIO3HATD.

[IpunsaTh runoresy, ecjii OHa HE OTBEPrajiach, Mbl MOYKEM, €CJIM 3HAEM MOIIHOCTH KPUTe-
pus IPOTUB BCEX BO3MOYXKHBIX &JIbTEPHATHB 1 OHA HAC ycTpauBaeT. OHAKO B OOIIEM CJlydae
MOIITHOCTb HaM HEU3BECTHA U MOBJIUATH MbI Ha HEe HE MOYKEM, TIO9TOMY I'PAMOTHO B 3TOM CJIy-
Jae FOBOPUTH He “IPUHUMAETCA HyJIeBasd TUIoTe3a’’, a “HeT OCHOBAHUN OTBEPTHYTH HYJIEBYIO
TUIIOTE3Y .

1.3 43BIK cTaTucTUK Kpurepus

[TousTHO, YTO CTPOUTH KPUTEPHil IO BBIIIEONCAHHON CXeMe Ha MPAKTUKe HeYI00HO 10 MHO-
ruM npuarHaM (BBIOGOPKA, KaK MPABUIIO, COCTOUT O0Jjiee, YeM M3 OJJHOIO 9JIEMEHTa, CJIeI0Ba-
TeJILHO, TIPOCTPAHCTBO ) By1eT MHOrOMEPHBIM ). XOTeJI0Ch Obl UMETh BO3MOXKHOCTH CTPOUTH
OJIHOMEPHBIE JIOBEPUTEIbHBIE 00JIACTH JIJIsl TPOU3BOJILHOIO 3HaUeHUs [N U U CBECTHU IIPOBEPKY
TUIIOTE3bl K IIPOBEPKE HEPABEHCTBA.

[Ipemnaraercs ciaeyromnias uiest. PaceMOTpuM HEKOTOPYTO CTATUCTHKY (T.e. hyHKIIUIO OT
BeIGOpKN) ¢ = t(X), pacrpe/iesienre KOTOPOii IpU YCJIOBUH, 9TO BepHa HyJIeBast rumnoresa Hy,
M3BECTHO (MJIM U3BECTHO ACUMITOTHYECKH). DTO U3BECTHOE PACIPEJIEIEHAe NHOTIA HA3bIBA~
0T UJEAAbHOE Pacnpedeserue Cmamucmury, T.e. PacIpejiesieHre, KOrja BCce XOPOIIo U HC-
XOJ[HOE TIpe/IoiozKenue Bepuo. Kpome sroro paciipejiesienns TakKe U3BECTHO JIOJIZKHO OBITDH
pacripejiejieHue Wi IOBeJIeHUe CTATUCTUKN KPUTEpPUsi B TOM CJIydae, KOTJia BEepHA aJjib-
TepHATHBHAsI runoTe3a H; (HAOMHIO, YTO YacTO AJbTePHATUBHOI IMIIOTE3e COOTBETCTBYET
TEeJIbI KJIacC pacIpe/ie/IeHuil, TO3TOMY yKa3aTh pacipeseseHre CTATUCTUKHI JIJIs aJIbTepHa-
TUBHON I'MIIOTE3bI HE BCErJIa BO3MOXKHO).

Ternepb Bce MHOXKECTBO BO3MOXKHBIX 3HAUCHUI CTATUCTUKE (y2Ke OJHOMEDHOE) pa30uBa-
eTcs Ha JIOBEPUTE/ILHYIO U KPUTUYECKYIo oOsiacTu. Pa3buenne ocyiecTB/isieTcs ¢ MOMOIIBIO
KBaHTUJIEH M3BECTHOIO MJI€ATLHOTO PACIIPEIEICHNST, TIOTOMY KaK HYKHO TOJIYIUTh 3asiBJICH-
HBI{l YPOBEHBb 3HAYMMOCTH (T.e. OIHOKY TIEPBOTO POJia), & MOJIOYKEeHe KBAHTH/IeH BhIOHpaeTcs
UCXOJIsl M3 U3BECTHOTO TIOBEJIEHNsI CTATUCTUKY [IPU BEPHOIl aJbTepHATUBE.

Konkperno, kpututeckasi 00J1aCThb JIOJI?KHA HAXOIUTHCS TaM, TJIe MOSBJICHIE CTATUCTUKI
KpUTEPUs NPU BEPHON ajbrepHaTuBe HamboJsiee BepodATHO. lIpm TakoM BBIOOpPE MOITHOCTD
[IPOTUB JIAHHON aJIbTepHATUBBI OYIeT MAKCHMAJIHHOM.

1.4 Kiaaccndeckue OTHOBBIOOPOYHBIE KPUTEPUN

Mpbl HagyHeM Hallle 3HAKOMCTBO ¢ KOHKPETHBIMU KPUTEPUSIME C HanOoJiee MPOCTOr0 CIydasd,
KOTOPBIiT XOTsI U PEIKO BCTPedaeTcsl Ha IIPAKTUKE, IT03BOJISIET ITPOUJIIIOCTPUPOBATH OCHOBHbIE
IIPUHITAIIBI U TIOHSATHS, UCIIOJIb3yeMble IIPU TPAKTUYECKON ITPOBEPKE TUIIOTES.

1.4.1 Tect naga cpeaHero Npu U3BECTHOW AUCHEPCUU

[Iycts mana Beibopka X1, ..., Xy U3 HOpMaJbHOIO pacupeeeHust ¢ U3BECTHON Juciepcuei

0? u HeusBecTHBIM cpeauuM. HeobxoauMo IposepuTh Hysesyio runoresy Hy: EX = a.



N3BecTHO, YTO B ciiydae, KOIjia HyJieBas I'MIIOTE3a BEpHA, CTaTHCTHKaﬂ
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nMeeT CTaH/IapTHOEe HOPMaJbHOEe pacipejeseHue. /layke ecm MCXOJHOE IPEIIIOIOKEHUE O
HOPMAJILHOCTHU JIAHHBIX HE BBIIIOJTHEHO, TO PACIIPE/IC/IEHNE CTATUCTUKY OYJIET aCUMITOTHYIC-
ckn HOpMaJibHBIM, B cuity LIIIT; T.e. TounbIil TecT cTaHeT acUMITOTUIECKUM.

Teneps Ha/I0 pazMeTUTh KpUTHIecKue 00acTu. BeIOOp KpUTHIECKUX 00JIacTeil 3aBUCUT
OT aJIbTePHATUBBI, TPOTUB KOTOPOI MbI XOTUM, IYTOOBI HAIIl KpUTepHit ObLIT MoteH. PaceMoT-
PUM BO3MOKHBIE BAPUAHTHI.

JBycropouHuii Kkpurepuii Paccmorpum ajpreprarusnyio runoresy Hp: EX = d' # a.
[Iycts Bepua anvrepuatusa Hp. Torma B cury 3BY:

X—a—d—-a#0 = |Z] > .

CilegoBarebHO, HAMOOIbIIEH MOIMHOCTH MBI JIOCTUTHEM, PA3METUB KPUTHIECKHEe 001aCTH Ha
JICBOM U IIPABOM XBOCTE PACIIPEIEICHUS CTATUCTUKN, IMEHHO TaKHe 3HAUCHUS XapaKTePHDI
JUIS 3TO aJIbTepHATUBLL.

Pa3zyMHO B3ATh CUMMETPUYHBLIC XBOCTHI — B CAMOM JIeJIe, MBI Ke He 3HaeM, OOJIbIIe pe-
aJbHOE 3HAYCHUE CPEJHEro WM MEHbIIe, 9eM Ipeanoaaraemoe. s Toro, 9robbl KpuTepuii
uMeJI Hy KHBII yPOBEHb 3HAYMMOCTH, HAM HY»KHO OTJIO?KHTH CJIEBA U CIIPABa, KBAHTUIH yPOB-
HA /2.

Uroro, umeem: ecint Z € S = (—00, 2q/2) U (21-q/2,00), TO runoresy Hy cieiyer orsepr-
HYTH B MOJIB3Y aibrepHaTusb HiP)

IIpaBocTOopoHHmii Kputepuii Paccmorpum anbrepHarupHyto runoresy Hy: EX = a' >
a. Ilycts BepHa anbrepratua Hi, Torma B cumy 3BY:

X—a—=d—-a>0=7— 4o0.

CretoBaTeIbHO, HAMOOJIBITEH MOIITHOCTH MbI JOCTHTHEM, PA3METHB KPUTUIECKYIO 00JIACTh
Ha IIPaBOM XBOCTE UJI€AILHOIO PaCIpeaeIeHNsT CTATUCTUKHI.

Uroro, eciin Z € S = (21_q,00), TO runore3y Hy ciiejyer OTBEpruyTh B M0JIB3Y aJibTep-
HaTtuBbl H.

JleBocTopounuii kpurepuii Paccmorpum anbrepuarupnyio runoresy Hi: EX = da' < a.
Paccy»k/1ast aHATIOTUYHO TPEBIIYIIEMY CJIydalo, MoaydaeM, 9To ecian Z € S = (—00, 2, ), TO
runiore3y Hy HeoOXOIMMO OTBEPIHYTH B 1OJIB3Y aJbTepPHATUBLI H .

IIpocrass ambrepHaTuBa KEcium B KadecTBe ajIbTEPHATUBBI JIAHO KOHKPETHOE 3HAYEHUE
(re. Hi: EX = b # a), To ciiemyer IpuMeHNTH OJHOCTOPOHHUIT KpUTEpHUii, B 3aBUCHMOCTH
OT TOrO, OOJIbINE 3TO 3HAYEHNE NI MEHBIE, YeM B HYJIEBOI THIIOTE3E.

23ech n HIKe: X o3HAYaeT BRIOOpOUHOE cpesmee, s(X) — BHIOOPOUHOE TOAIPABJIEHHOE CTaHIaPTHOE
OTKJIOHEHWE
331ech 1 Besse HUKe: 2,, 0O03HAYAET KBAHTUIIL YPOBHS ¢ CTAHIAPTHOTO HOPMAJILHOTO PACIPEIeITCHIST



3ameuanue 2. Kacarejnbao BbIOOpa TOro, KaKyl0 UMEHHO aJIbTEPHATHBY UCIOJIH30BaTh B
KOHKpEeTHOM ciiydae. OCHOBHAsT MBIC/Ib — HYKHO (DOPMY/IUPOBATH HYJIEBYIO U aIbT€PHATUB-
HYIO TUIIOTE3bI JIO TOr0, KaK MbI “IMIOCMOTPEIN Ha ;LaHHBIe’ﬁ. B nporusHoM ciydae ckopee
BCero OyJieT MOATrOH U PE3YIBTAT MOy IUTCS HEBEPHBIM.

Hampumep, eciim cpejinee yzke MOCYUTAHO, TO OYEHb XOYETCS IIPOBECTU OJHOCTOPOHHMI
TECT, IIOTOMY YTO “eC/Ii Mbl BUJIIM, YTO CpP€JIHee MEHbIIe, TO 3a4eM PacCMaTPUBaTh CJIydai,
Koryla OHO MOxKeT ObITh Oostbiie”. Tak paccykaTh Hesb3s! B stom ciydae peasbHbIi
YPOBEHb 3HAYUMOCTHU OKayKeTCd BJIBOE OOJIbINE 3aJJaHHOIO, & TECT (PAKTUYECKH OKAXKETCHd
JIBYCTOPOHHUM, MBI ITPOCTO OTCEKJIN OJIHY ITOJIOBUHY JIBYCTOPOHHEN KPUTHUYIECKO obsacTn
cpagy, IIOCMOTPEB Ha CPe/IHee.

3ameuanue 3. [lorarue Hy/s€BOil U aJIbTEPHATHBHON T'MIIOTE3 JOBOJBHO YCJIOBHO. BbIOOD
OOBIYHO OOYCJIOBJIEH CJICIYIONIUM: HYJIeBas THIIOTE3a JOJ2KHA OBITH MPOCTOM, T.K. MbI JOJIK-
HBI 3HATH UJeaJbHOE PACIpe/ieIeHe CTATUCTUKYA KPUTEPHs, YTOOBI PA3METUTH KPUTHIECKHE
obactu. A Jist aIbTEPHATHBHON THIIOTE3BI HAM JIOCTATOYHO TOJBKO 3HATH MMOBEJICHUE CTa-
TUCTUKH.

Ecmm ke 3ajiaua joryckaer JiBe MOCTAHOBKU, TO YAaCTO PACCYZKJIAIOT CJIEIYIONIUM 00-
pasoM. BeposiTHOoCTh OMmuOKE 1€pBOro poja (BeposTHOCTH OIMUOOYHO OTBEPTHYTH BEPHYIO
IUIOTE3Y) JJisi IPABUIBHO MOCTPOEHHOIO KPUTEPHs PABHA (v, MbI MOYKEM CAMU €€ 3aJIaBaTh.
BepositHOCTS 2Ke onubKu BTOPOro poJia ¥ 3aBUCUT OT KOHKPETHON aJIbTePHATUBBI U B 00IIEM
ciaydae He Bbruucysercd. [loaromy 3a HyJIE€ByIO TMIIOTE3Y MPUHUMAIOT OOBIYHO YTO-TO “ILIIO-
xoe” (HampuMep, YTO HOBOE JIEKAPCTBO HUYYTh He Jiydrne craporo). Torma B ciaydae, ecian
MBI OTBEPIVIU T'HIIOTE3Y, Mbl MOXKEM CKa3aTbh, YTO “BCe XOPOINO~ € BEPOSTHOCTBHIO, HE HUXKE,
geM 1 — v, & @ MBI MOYKEM 3aJIaTh U3 COOOPAYKEHUil CTAHIAPTOB UHYCTPUH (TPaJUIIUOHHO
canraor @ = 0.05, 970 cunTaeTcs HpUeMIEMOil BEDOSTHOCTBIO IIPUHATH HEBEPHOE PEIeHNe).

1.5 Tect naga cpegHero ¢ HeM3BECTHOI AucCIIepcueii

Teneps npuIIO BpeMsi pacCMOTPETh OJIMH U3 CaMblil H3BECTHBIX U UCIOJIB3YEMBIX TECTOB B
CTATUCTUKE.

[Iycts mana BeiOOpKa X, ..., Xy U3 HOPMAJILHOTO paCIpe/le/IeHUsd ¢ HEU3BECTHOM JUC-
nepcueii. Heobxommo mpoBeputs mysieByio runoresy EX = a.

N3BecTHO, UTO B Caydae, KOrja HyjeBasg I'MIIOTe3a BepHA, CTATUCTHUKA,

X —a
VN Em

riae s(X), 3mech u ajiee, MOMIIPABIEHHOE BBIOOPOYHOE CTAHJIAPTHOE OTKJIOHEHUE, UMEET
pacipegesierne t-Criogenta ¢ (N — 1)-it crenenbio cBobopr. st G6osbmmx N, a Takike
JIIS CJTydas, KOIJIa He BBIIMOJHEHO IIPEIIOJIOKEHNEe O HOPMAJJIBLHOCTU, HO JUCIEPCUS pac-
npegesienns 3Hadennit X koneuHa, B cury LIIIT Bmecro pacupenenennss CTiogeHTa MOXKHO
UCIIOJIb30BaTh CTAH/IAPTHOE HOPMAJIbLHOE PACIIPE/IC/ICHIE.

JI1s1 pa3IMYIHbIX aJbTePHATUB KPUTEPHUil IPUHUMAET JBYCTOPOHHUI MJIN OJTHOCTOPOHHUT
BUJI, aHAJIOTMYHO CJIyYai0 ¢ U3BECTHOMN JIMCIIEPCUEIi:

4B naeaJie — J0 IIPOBEICHUA JIIOOBIX IKCIIEPUMEHTOB. Ho x y‘Ie6HbIl\l 3aJla9aM 3TO HEe OTHOCHUTCHA, Ja U B
2KU3HU — JaJIEKO HEe BCerga



JBycroponnwmii xpurepuit H,: EX # a. Kpuruueckaa obsnacre: S = (—00,tq/2,n-1) U
(t1—a/2,N—1,00) JYIsl TOYHOIO KpI/ITepI/IHﬂ wm S = (=00, 2a/2) U (21-q/2) VI HOPMAJILHO
AIIIPOKCUMAITHN.

IIpaBocroponnmit kpurepuit H;: EX > a. Kpurnueckas obmacrs: S = (t1_q n—1,00)
JIUISE TOYHOTO KpuTepust win S = (21_,) JJisl HOPMAJIBHOM aIlllPOKCHMATIUH.

JIeBocToponnuuii kpurepuit H;: EX < a. Kpurnueckas obmactn: S = (—00, ty y—1) A1
TOYHOrO KpuTepust Win S = (—00, 2,) JJisl HOPMATLHON anmpOKCHMAIIIH.

1.6 Z-Tecr nuis nponopruu (70Jm) B Mojiesin BepHym

ODTOT TECT IMOIXOIUT JIJId IpUMepa ¢ JIerycTarueil gasi, ¢ KOTOPOro Mbl HadaJl paccKas3 O
IIPOBEPKE TUIIOTES.

[Iycth jana BbIOOpKa X, ..., Xy U3 HOPMAJBLHOIO PaCIpeJie/IeHUsI ¢ HEM3BECTHBIM IIa-
pameTpoM p. Heobxomumo 1mpoBepuTh HYJIEBYIO THIIOTE3Y P = G.

B ciiydae, Korjia Hy/ieBasi TUIIOTE3a BepHA, CTATUCTUKA

Z:\/ﬁ.&
a(l—a)

ACUMIITOTUYECKN NMeeT CTaHapPTHOE HOPMAaJIbHOE pacIlipejie/ieHue.
Kak u B citydyae mpoBepK# rurioTe3 0 CpeIHEM, TECT KPUTEPHUil TPUHUMAET OTHOCTOPOHHMIT
WU JIBYCTOPOHHWI B/l B 3aBUCUMOCTH OT aJIbTEPHATHUBBI.

JBycroponnwmii kpurepuii H: p # a. Kpurnieckas o61acte: S = (—00, Za/2)U(21-a/2, 00).
IIpaBocTroponuunii kpurepuii Hi: p > a. Kpurudeckas obractb: S = (21_q, 00).

JIeBocTopounmii kpurepuit H;: p < a. Kpurnueckas obmacrb: S = (—00, 24).

1.7 Tect nja aucrnepcun Npu HEU3BECTHOM CPeJHEM B HOPMAaJIbHOI
MOJIeJIn
3ameuanue 4. Baxkuo! Tecto! jiyis qucnepcun B HOPMAJILHON MOJIEIN MOYKHO ITPUMEHSITD

TOJIBKO JIJIsd HOPpMaJIbHO PacCIIpE€Ae/JICHHBIX JaHHbIX, B OTJIMYHXE OT TE€CTOB IJId CpeaHero, OHn
HEBEPHLI IIPX OTCYTCTBUU HOPMaJIbHOCTHU, Jda2Ke aCUMIITOTHUYICCKHU

[Tycts nana Boibopka X, ..., Xy U3 HOPMaJIBLHOTO PACIIPE/IE/IEHUS ¢ HEU3BECTHBIM CPE/I-
nuM. Heobxommmo nipoBeputh HyseByio runoredy DX = a.
N3BecTHO, UTO B caydae, KOrja HyjeBasd I'MIIOTe3a BepHa, CTATUCTUKA,

$*(X)

a

t=(N-1).

uMeeT pacipejiesienne x2 ¢ N — 1-ii cTenenbio cBoOOIbL.
B 3aBucumocTn ot anbrepHaTuBbl H, KaK U paHee, MOJYyYalOTCsd JIByCTOPOHHUE U OJTHO-
CTOPOHHHE KPUTEPUH:

531ech u Besze: t,. 4 0003HAUAET X-KBaHTUJIb pacipeseenus t-CrioneHTa ¢ d cTeleHsIMEI CBOOOIBI
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HBycropounuii kpurepuii H;: DX # a. Kpuruueckas o6ﬂaCTbﬂ S = (0,x2 jan—1) Y

(X%—a/zN—l’ 00).
ITpaBocToponnuii kpurepuii H;: DX > a. Kputudieckas obyacts: S = (X%fa, N_1,00).

JIeBocToponnuii kpurepuii H;: DX < a. Kpurnueckas obnacrs: S = (0, X2 y_1)-

1.8 Tecr aasa amcriepcum NpW W3BECTHOM CPeIHEM B HOPMAJILHOM
MOJIeJIn
[IycTs jtana Boibopka X7, . .., Xy U3 HOpMaJILHOIO PACIPEIeICHUS ¢ U3BECTHBIM CPEJTHUM /.

Heobxoaumo nipoBeputh HyJsieByto runoresy DX = a.
NzBectHo, 9TO B Cilydae, KOIjia HyJeBas IMIIOTe3a BepHA, CTATUCTUKA

(X —p)?

t=N-

mMeeT pactpesiesienne 2 ¢ N cTelneHaAME CBOOOIHI.
B zaBucumocTu ot anbrepHaTuBbl Hi, KaK u pamHee, MOJIy4alOTCd JIBYCTOPOHHUE U OJIHO-
CTOPOHHUE KPUTEPUU:

JBycropounuii kpurepuii H;: DX # a. Kpurnueckas obmacte: S = (O,XZ /2,N) U

(X%—Q/Q,N’ OO)
IIpaBocropounnit kpurepuit H;: DX > a. Kpuruueckas obnacrb: S = (X%—a, Ny O9).

JIeBocTopounuii kpurepuii H;: DX < a. Kpurnaeckas obmacts: S = (0, X2, y)-

2 J/IByxXBBIOOPOYHBIE TECTHI

JloBOIbHO 9acTO JTaHHBIE SKCIIEPUMEHTa, IIPEJICTAB/ISIIOT COOOI HE OTHY BBIOOPKY, & HECKOJIBKO
HE3aBUCHUMBIX, KOTOPbIe HEOOXOIUMO CPABHUTD.

PaccmorpuM, HampuMmep, Takyio 3ajady: IIPOBEIN HCIbITAHWE JBYX JIEKAPCTB Ha JBYX
pPa3HBIX TECTOBBIX I'pymax. HeoOXomumMo onpesenTh, siBASeTCs JIM OJHO JIEKapCTBO OoJiee
spdexTuBHbIM, YeM Jipyroe. [IoHITHO, 9TO ec/iu MPOCTO MOCYUTATH IPOIEHT BbI3J0POBEB-
X B KayKJI0i I'PYIIe 1 CPAaBHUTH, Mbl HE CMOXKEM OTBETUTH Ha BOIIPOC, TIOTOMY UTO PA3JIN-
e B IPYINax MOXKeT ObITh HE CHCTeMATHIECKUM, & BBI3BAHO YHUCTOM CJIydaltHOCTBIO (Ipu
9TOM BIIOJIHE BO3MOXKHO, UTO Pasjimdaue OyJeT He B IOJIb3y peasibHO OoJiee 3hHeKTUBHOTO
JIEKAPCTBA).

Ha sror cayuait Teopus u mpakTuKa JIOBEPUTE/IbHBIX-KPUTUIECKUX 00/1acTell eCTeCTBEH-
HO 000OIaeTcsa. HykHo mpocTo paccMOTpeTh BEPOITHOCTHOE MPOCTPAHCTBO BCEX BBIOOPOK,
Jlajiee TakyKe Pa3dbUTh BCe MPOCTPAHCTBO BO3MOYKHBIX MCXOJOB Ha 00JIACTH, B 3aBUCUMOCTH
OT TUIIOTE3 U JJAHHOI'O YPOBHS 3HAYUMOCTH.

W est ucrioib30BaTh CTATUCTUKU KPUTEPHUS 3/1€Ch TOXKE IPUMEHUMa, TOJIbKO CTATHCTHKA
yae Gyner dyHKIMeH 0T HeCKOILKIX BhIOOPOK, T.e. t = t(X 1), X)),

63‘,&60}) 1 HUZKe: th d 0003HaYaeT KBAHTUIIL YPOBHS ¢ pacCIIpeIeJICHUs X2 ¢ d creneHsMu CBO60,HBI



2.1 /IByxXBBIGODOYHBIA TECT [iJis HE3aBUCUMBIX BBIOOPOK /IS TIPO-
BEpPKM PAaBEHCTBA CPEJHUX B HOPMAJbHOI MO C Pa3JIMIHbBI-
vu gucnepcusimu (Welch test)

Boobrie, j1/1s1 TpoBEpKM paBEHCTBA CPEJIHUX B JIBYX BHIOOPKAX €CTh MHOI'O TECTOB JIJIsi PA3HBIX
ciydaeB (KOTja COBIAJIAIOT/HE COBIAAIOT pasMepbl BHIOOPOK, COBIAJAIOT/HE COBIIAJIAIOT
JIICIIEpCUN, etc), HO MbI pACCMOTPUM HamOOJIee IacTo IOJIE3HbIN Ha, IIPAKTUKE CaMblii OOINi
BapUaHT (KOTJIa HEM3BECTHO HUYErO).

[Iycts mambl BLIOOpKH Xl(l), e ,X](\}l) n X1(2), . ,X](\?)

, 13 HOPMAaJIbHBIX PacHpeeIeHuil ¢
HEeM3BECTHBIME (M HeODsI3aTeIbHO COBHAJAMUMM) aucinepeusMu. HeoGxoanmMo mpoBepuTh
HyseByio rumoresy EX(H = EX®),

I/ISBGCTHO, 49TO B C/Iy4dae, KOI'/la HYyJIeBad I'MIIOTE3a Be€pHa, CTaTUCTUKA

X0 - X©
s2(xX (1) s2(X(2)
\/ Ny + No

nmMeet pacipeenerne t-CTioieHTa ¢ V CTeleHsIMI 0130601:51& HO J1j1s1 Oos1biuX Ny, No MOXKHO
BOCIIOJIB30BaThCAd HOPMAJIbHON aIlllIPOKCUMAIIUACH.

N cHoBa, B 3aBUCUMOCTH OT aJIbTepHATUBLI H1, MOJIyYarOTCsd JIByCTOPOHHUE W OJIHOCTO-
POHHEE KpUTepu# (MCI0JIb3yeM HOPMAJILHYIO allllPOKCUMAIIUIO):

Jsycroponnmii kputepumii  H;: EXW # EX®) Kpurudeckas obmactn: S = (—00, 24 /2)U
(Zl—a/2> OO)

IMpaBocToponnuii kpurepuii H;: EX) > EX®) . Kpuruueckas obmacts: S = (21_q, 00).

JleBoctoponnuii kpurepuii H;: EXY < EX®), Kpuruueckas obmacts: S = (—00, 24 ).

2.2 TIIpoBepka paBeHCTBa mporopiiuii (J10Jieii) ycriexoB B AByX BbI-
OopKax

DTOT TECT TMOMOXKET HaM PeIUTh 3aJady C JByMsl IPYIIAMHU HAIMEHTOB, KOTOpas OblLia
chopMmympoBana B Hadajie pasjiesia.

JL1g 9Tol 381891 CYIIECTBYET HECKOJIBKO TTOXOKUX TECTOB, Mbl PACCMOTPUM OJIUH M3 HUX
— TakK Ha3bIBaeMbIil pooled Z-test Ilupcomna.

1 1 2 2 .

[Iycts jaHbl BHIOOPKH X{ ), e 7XJ(\71) u Xf ), e ,X](\@) u3 paclpejiesiennii bepuymm c
napamMeTrpamu p; u pg. Heobxoammo npoBepuTh HYJIEBYIO THIIOTE3y O PABEHCTBE MPOIOPINiL
Hy: p1 = po.

N3BecTHO, 9TO B caydae, KOrja HyJeBasd I'MIIOTe3a BepHa, CTATUCTUKA,

Z= [ PP o),
Ny + No p(1—p)

Sz(X(l)) 32(X(2)) 2

N ( Ny + N2

VR @XO)N )2 | (P(XO)/Ny)
7 S M v |

"3HadeHne v UMeeT BHI:




nMeeT aCUMIITOTUYIECKN CTaHJIAPTHOE HOPMAaJIbHOE pacipeaeaeHne. 31ech

P = X(l); Dy = X(2);
N1Dp1 + Napso
N+ Ny

)

P HasbiBaeTcs pooled proportion. Boobuie, ciioBo pooled o3HaYaeT, 9TO MbI PACCMATPUBAEM
CTATHCTHUKY, [OJIYUEHHYIO 110 HECKOJBKUM BBIOOPKAM, CAUMbLM (Pool) B OfHY.

1 cnoBa, B 3aBUCUMOCTHU OT aJIbT€PHATUBLI H1, MOJIyYarOTCd JIByCTOPOHHUE W OJIHOCTO-
POHHUE KPUTEPUH:

JBycroponnmii kpurepmit H;: p1 # p;. Kpurnueckas obmacts: S = (—00,2q/2) U
(Zl—oc/QvoO)'

IIpaBocToponuunii kputepuit Hi: p; > pe. Kpurndeckas obnacts: S = (214, 00).

JleBocTtopouumii kpurepuit Hi: p; < py. Kpurnieckast obimactb: S = (—00, 24).

3 Kpurepun cornacug

Ha mpakTrke 4acTo BO3HUKaET 3a/iata IIPOBEPKU COOTBETCTBUSI BLIDOPKHU KAKOMY-TO PacIIpe-
JeJICHUIO. KpI/ITepI/H/I BBIIIIE IIO3BOJIAJIN IIPOBEPUTH WJIM CPABHUTH pacClipeJc/JaeHnd NMEeIOIINX-
¢l BBIOOPOK, HO B CMbIC/Ie KOHKPETHBIX XapaKTePUCTUK. TecT JIsd cpeHero, KOHeYHO, MOXK-
HO WCIIOJIB30BATh JIJI ITPOBEPKHU COTJIACHS C KAKUM-TO paclpejieJIeHNeM C U3BECTHBIM CPeJI-
HUM, KpUTepuil jgaxe Oy/1eT KOPPEKTeH, HO OH OYIeT MOIIEH TOJBLKO IMPOTUB aJIbTEPHATUB-
pacrpejiesieHuil ¢ JIPyrUM CPEJHUM U COBEPIIIEHHO He Oy/leT OOHAPYKUBATL Pasjimaue B (hop-
MaxX paclpe/le/IcHu.

J171s1 TpOBEPKU COOTBETCTBUS pacIpe/iesieHns] BBIOOPKU KaKOMY-TO JPYTOMY H3BECTHOMY
pacrupesiesIeHuIo CyIIeCTBYIOT CIelnaIbHble KPUTEPUHU, TaK Ha3bIBA€Mble KPUMEPULU CO2AG-
cus (goodness-of-fit). OBBIYHO CTATHCTUKA KPUTEPHUS COTJIACHUSI MMEET CMBICJ PACCTOSHUST
MeE2Ky IpeAriojiaracMbIM pacCIlipeaeJIC HUEM 1 UMEIOIITUMC. HOIL PacCTOAHUEM UMEETCA BBUJTY
HEKOTOpasi MeTPUKa Ha MHOXKecTBe pactpejesiennit. CyIecTByeT HECKOIBKO YIIOTPEOUMBIX
MeTPHK, KaxKJ/I0if U3 KOTOPBIX COOTBETCTBYET KPUTEPHIl.

3.1 Kpurepuii Koammoroposa-CvupHOBa

OpiauM w3 HamboJIee M3BECTHBIX KPUTEPUEB COIVIacHs sBjsieTcs Kpurepuit KomMoroposa-
CwmupnoBa. B KadecTBe CTATHCTHKHU HMCIOJIB3yeTCs HOPMUPOBAHHOE yKJIOHeHWe JeObImeBa
MezKJly SMIUPUIecKoil (BbIOOPOUHOiT) dyHKIMel pacnpejesenust u Teoperudeckoi (“uie-
aIbHOMN”).

dopmaJsbHO: MyCTh JlaHa BIOOPKa X1, ..., Xy U HAM HY2KHO [IPOBEPUTDH 3Ty BHIOOPKY Ha
COOTBETCTBUE HEIIPEPBIBHOMY PacCIIpeie/IeHuIo ¢ pyHKImeil pacipegenenus F. Fcan nynesas
runiore3a, Hy: X ~ F'| BepHa, TO CTaTUCTUKA

tk_g = \/Nsup |F(z) — Fn(z, X)|,



rie Fy (-, X) — smnupudeckasi hyHKIUS pacIpejieieHus BBIOOPKU X ;| aCUMITOTHIECKU HMe-
et pactupejeneane Kommoroposa-CMupHOB
Ecu ke myJieBas ruroresa HeBepHa, TO PACCTOSIHAE MEXKILy (DYHKITUSIME PACIIPEICICHUS
HEe CTPEMUTCS K HYJIIO, CJIe/IOBATETBLHO, CTATUCTHKA lK_g CTPEMUTCH K OECKOHETHOCTH.
AbrepHaTUBHAS THIIOTE3a B JJAHHOM CJIydae BO3MOXKHA TOJIbKO ofHa: Hy: X 4 F. Kpu-
Tudeckasi 00acTb: S = (q1_qa,00), TJe ¢, — »-KBaHTWIb pacupejeienns Koimoroposa-
CwmupHOBa E| Hna ypoasg o = 0.05: qpo5 ~ 1.36, qna yposasg a = 0.01: gp99 ~ 1.63.

Bameuanmne 5. Baxkno! Kpurepun tuna paccrosinusi: Konmoroposa-Cyuprosa, CMupHoBa-
Kpamepa-on Museca (aka omera-kpapart, w?), Ilupcona (aka xu-xpajpat, x?) u apyrue
BCer/Ia NMEIOT KPUTUIECKYIO 00JIaCTh CIIPaBa, T.e. Mbl OTBEPraeM I'UIIoTe3y, eCJIU PACCTOSTHIE
MEZKTy MIPEe/IIToIaraeMbIM U HabJII0TaeMbIM PaCIIPeIe/IEHUsIMIA OOJTBITIOE.

Kpurepnit Kosmoroposa jierektupyer Ji060e pa3indne B Pacupeie/eHIAX U ajbTepHa-
TUBHas THUIOTe3a i Hero: ‘Pacmnpesesenne BoIOOPKU Kakoe-To Jpyroe”. OJHOCTOPOHHUI
B CMBICJIE AJIbTePHATUBBI (OOHAPYZKUBAIOIINI TOJIBKO CMEIEHIE PACIIPEJICTICHUsS B OIIPEJie-
JIEHHYTO CTOPOHY, & He IPOU3BOJIbHOE OTKJIOHeHne) kpurepuii Kommoroposa-CMupHoBa cy-
II[ECTBYET, HO OH OTJINYaeTCsd OT JIByCTOPOHHErO He TOJIOKEHHeM KPUTHUIECKOil objacTu, a
BUJIOM CTATUCTUKU KPUTEPUs.

8910 pacipeieene HeCTyYaiiHO TaK HA3BAHO, PasyMeeTcs. Ero IJI0THOCTh N3BECTHA, €CTh BO3MOYKHOCTD
BBIYUCJIUATH JTIIOObIE €10 KBAHTUIIN

9Komneuno, JrydIne UCIOIb30BaTh (BYHKIHIO U3 CTATHCTHYECKOTO IaKeTa, TeM 6oJiee, YTO B XOPOITNX Ma-
KeTax i MaJIeHbKUX N HCIOJIB3YIOTCS KBAHTHUIN HE aCUMIITOTUYECKOTO PACIIPEEICHUsI, & TOYHOTO
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