TeOpI/ISI BepOﬂTHOCTeﬁ " MaTeMaTnu4decCKasad CTaTUCTUKAa

TecTtupoBanue crarucTudeckux rumnores I.

I'ne6 Kapros

OKH BIIID



OcHOBBI TeCTupOoOBaHMUA T'IIIOTE3

IIycrs X4, ..., X,

, — ClyuaiiHas BbIOOPKA HE3ABUCHUMBIX CJIydalHbIX Beauaud X; ¢ ByHKIMed IIOTHOCTH
fx(z|6), rie @ — HewsBecTHBI napameTp pacupesesenus X, .

Mmsa mapamerpa § — 310 mpocto obiree obo3HAMEHME TS MHOTUX BO3MOXKHBIX BAPHAHTOB, MbI HyjieM paboTarh ¢
mapaMeTpaMu (i U P, KAK U PaHbBIIIE.

3aa4a TeCTHPOBAHMS THIIOTE3 331a6TCsl pa3bHeHNeM ITPOCTPAHCTBA MapaMeTPOB O Ha [[Ba HENEPECEKATOIIIXCSI
noaMHOKecTBa: © =0 UBO;, ©,N0; =0

JBe runore3nl (GOPMYIUPYIOTCs CJIEIYIOMMUM 00pa30M:

Hy:0€ 0, H,:0€0,

rre:
® H, — mynepad rHIOTE3a

® [, — aJpTepHATHBHAA T'HIIOTE3d



IIpornienypa TectTupoBaHUsl TUTIOTES

IIponenypa TecrupoBanus rUIoOTE3 OIMPEIEIISICT:
® [Ipu Kakux 3HAYEHUSAX BBIOOPKHU He OTKJIOHATH H|

® [Ipu Kakux 3HAYEHUSIX BBIOOPKU OTKJIOHATH H| B mosb3y H;



Bo3MmorkHBIE 1CXOabI

qupre BO3MOZKHBIX MCXO/J[a B TECTUPOBAHUU T'UIIOTE3:

Pemenue H, Bepna H,, esepHa

Ilpunars H IIPABUJILHO Ommbka II poga
Orknonnts Hy  Omubka I pora  mpaBuibHO

BepositHocTts ommbku I poga = ypoeenb 3naunmMoctu («).

O6bruno o = 0.05



Pustocodckre 3aMedaHUs

® Huxorzna He yTBEp:KIaTh KATETOPHYHO, 9TO OJIHA U3 JIBYX T'HIIOTE3 BEPHA
¢ "TIpunare H,” ma camom geise ozHadaer "Tloka uTo He oTkIoHATH H)”

L4 O,I[I/IHO‘{HBII;'I IKCIICPUMEHT HE MOZKET BBICTYIIUTH abCOJIIOTHBIM TOATBEPZKJICHUECM TUIIOTE3bL



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

IIpeanonoxkenus:
1. Crywaitnas seibopka X = { X, ..., X, } u3 neussecrnoro pacnpejenenus ¢ u = E[X,], n 02 = Var [X,],
2. VCTHHHYIO IUCTIEPCHIO CIMTAEM U3BECTHOI,

3. JIubo: Gompmas BoiGopka (n > 30), b0 MCCaeyeMblil CIIy9aiiHbIi TIPOIECC UMEET HOPMAJIBHOE
pacupeiesieHue



I'unoresn! o MaTeEMATUYIECKOM O2KMNJTaHNUUN HpHZHSBeCTHOﬁ,HHCHepCHH

IIpumep 1: jleBOCTOPOHHMI TeCT

WccmenoBarenbckas kKoMaHma u3ydaeT nomyssanun Kupados. VccmenoBarenn BepaT, 9TO CpeIHsS JJINHA IIIEH
KupadoB orpoMHast — 0KoJio 20 MeTpoB. OmHAKO B BBIOGOPKE OBLIO MOJIYYEHO BHIGOPOUHOE CpejiHee 2.8 MeTpOB.
Komanma xo4ueT mpoBepuTh, AeHCTBUTEIHHO JIU CPEIHSAS JAJIMHA e MEHBIe TOTO 3HAYEHUS, B KOTOPOEe OHU

BEPAT.
® CiydaitHas BeJU4YuHA Jyid aHaiau3a: X — JmHa men. Jucnepcenio X mpeJoioKuM U3BECTHOM 1
TIpaBIABOM.
® IlIpesmomnaraercs, 9To JJIMHBI €N CJIEIYIOT HOPMAJILHOMY DPAaCIpPe/IeIEHHIO.
Jlanubre:

® Bribopka: n = 20 xupadoB

® BribopouHoe cpemaee: T = 2.8 METPOB

® IlsBecrHast gucnepcuss X: Var [X] = 0.16.
T'unoresnr:

® Hy:pu=20

° H, :pnp<20



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

JleBocTopoHHUit TECT
Jna TectupoBannsa Hy @ 1 = pg mpotus Hy : p < pg:
® Pacnpedesenue npu HYyae80t eunomese, KOTJIa Mbl 6e3pa3J/ieIbHO BEpUM B TO, YTO OHA BEPHA:

XNN(P’O?%)

® Borunciienne KpUTUIECKOH 001acTH:

® [IpeobpazoBamue:

® ['panuia KPUTUIECKON 00JIACTH:

® [Tpaswio npunartus pemenusi: Orionnts Hy, ecin & < K



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

IIpumep 1: permrenue
® Tunoressr: H, : ;= 20 uporus H, : u < 20 (leBocToporHuii rect)
® Hanmnsbie: iy =20,0=04,n=20,z =28, a=0.05
¢ Kpurudeckas 06J1acTh: zj g5 = 1.645

K =20—-1.645- 04 ~ 19.853
V20
® Pemenne: T = 2.8 < K = 19.853, mosTtomy orkiionsem H,,.
® BriBoa: IlMerorcs 10CTATOYHO CTATUCTHYECKN 3HAYMUMbIE OCHOBAHUS JJIs YTBEPKIEHUA, UTO CPEIHSIA
JuinHa, men Kupados Menbine 20 MeTpoB. KoHcepBaTHBHAA IHIOTE3a OTKJIOHAETCS B IOJIB3Y
aJIbTepHATUBHOM.



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

IIpumep 2: mpaBoCcTOpPOHHUI TECT
HccoenoBarenbekast KOMaHIa H3ydaeT Homy isiiuu Kupados. VccienoBarean BepsaT, 9To CPeIHsIs JJINHA [IIeN
xupados cocrasisier 0.5 merpa. OpHako npu HaGIIOJEHNN BBIGOPKHU OBLIO [MOJIyYeHO BLIDOPOYHOE cpeinee 2.8
MeTpoB. KomaH1a X04er npoBepuTh, JeHCTBAUTENBHO JI CPEIHSIs JJINHA, [Ied GOoJIbIne 0KugaeMbix 0.5 M.

® Coyuaiinas Bew4uHa Juid anagu3a: X — jymHa men. ucnepcus X m3BecTHA U3 MPEIbIIAY X

HUCCIeJOBAHUM.

® [Ipe/mosiaraercs, 4To JJIMHBL e CJIEYIOT HOPMAJIBHOMY PaCHpPEeeIeH 0.
Hammbie:

® Bribopka: n = 20 xkupadoB

® BribopouHoe cpegnee: T = 2.8 METPOB

® Ulssecrnas muctepcust X: Var [X] = 0.01.
I'unoressr:

® Hy:pn=0.5

°* H, :pn>05



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn
IIpaBocToponHmit Tect
g recruposanua Hy : u = po nporus Hy > pg:
® Pacnpedenenue npu nyaesol sunomese, KOTAa Mbl 6e3pa3Ie/bHO BEPHM B TO, UTO OHa BEpHA:

XNN(#O?%)

® OOmas ujed: OTKIOHATDL Hy, ecim CBUAETEJILCTBO T JTOCTATOYHO BesnKo, m.e. & > K. Kak Boibpars K7

YcraHoBIIEHNE KPUTHYECKOM (peIIIa}omefz’I) T'PAHUIIBI:
Py (X>K)=a

® [IpeobpazoBamue:

v X— K — g
PHO(X>K)_PH“< %"0 >a>_P(Z>ZO¢)
/n
® B urore, Kpuruieckas (OTKJIOHSIIONAs) TPAHAIIA:
o
« \/ﬁ

® [Ipaswro npunarus pemtenusi: OTiaonuts Hy), ecan & > K

K=py+=z



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

[Ipumep 2: perenne
® Tunoressr: Hy : = 0.5 nporus Hy : p > 0.5 (upaBocTopoHHUIi Tecr)
® Hanmnsbie: ;= 0.5,0=0.1,n=20,z=28, a=0.05
® Kpurudeckas o6J1acTh: zy g5 = 1.645

V20

® Pemenne: 7 = 2.8 > K = 0.647, mosToMmy oTkIoHAeM H,).

® BriBoa: IlMerorcst 10CTATOYHO CTATUCTHYECKN 3HAYMMbIE OCHOBAHUS JJIs YTBEPKIEHH, UTO CPEIHSA
juinHa men kupados 6osbiie 0.5 merpa. KoncepsBaruBHast rumnore3a OTKIOHAETCA B IIOJIB3Y
aJIbTepHATUBHOM.

K=05+4+1.645- ~ 0.537



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOI AUCIiepcmumn

IIpumep 3: gaByCTOpOHHUIT TECT
MuTepHer-mara3ui HeJABHO Iepejiesiajl CBOM CANT Jisl yIIydIleHns 0JIb30BATEIbCKOro onblra. /o mepemenku
cpejiHee BpeMsi, KOTOPOEe KJIMEHTBI IIPOBOJIMJIN HA CAlTe, COCTABJISIO 8 MUHYT. AHaJUTUIECKAT KOMAHJIA
KOMITAHUY 3HAET M3 UCTOPUIECKUX JIAHHBIX, UTO CTAHIAPTHOE OTKJIOHEHUE JJINTEIbHOCTU CECCUU COCTABJISIET 2.5
MuHYTHL. KOoMaHa X049eT onpeesnTh, n3MEHUIA JIM [ePE/IEIKa CPEIHIO JIJINTEIbHOCTh CECCHM.
ITocste mepeesiku OblIa TpOAHAIM3UPOBaHA, CIydaiiHas BeIOOpKa n3 50 ceccuil KIMEHTOB, W CPEeIHSIS
JJTATEIHHOCTD CECCUU OKa3aJIach PaBHOM 7.2 MunHyThl. KoMIanuu HyKHO ONPEJIETUTD, ABISETCS JIT 9TO
pasnane CTATUCTUYIECKN 3HAYUMBIM, TAK KaK JI000€ M3MEHEHNUe JJINTETLHOCTH CECCUU MOXKET TIOBJIASITH HA
BOBJIEYEHHOCTD KJIMEHTOB U IIPOJIAXKH.

® Cuiygaiinas BeJWMAWHA JUTst aHaan3a: X — JJIUTEIHHOCTD ceccuu. Jlucmepcnss X m3BeCTHA M3 MCTOPUIECKUX

JTAHHBIX.

® [Ipeamonaraercs, 9TO JIUTETHHOCTH CECCHUIl CAEAYIOT HOPMAJIHHOMY DPACIPEIETICHUIO.
Hanubie:

® Bribopka: n = 50 ceccuit

® Bribopounoe cpennee: T = 7.2 MUHYT

® JI3BecTHOE CTaH/IAPTHOE OTKJIOHEHHUE: 0 = 2.5 MHHYT
T'unoreswr:

® H,:pu =38 (uepeieika He U3MEHHJIA CPEIHIOIO JJINTEILHOCTD CECCHN)

® H, :p # 8 (mepemesika n3MEHUIA CPEJIHIO JTUTEIBHOCTD CECCUN )



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

JBycToponnnit Tect

M recruposanus H ¢ = puy mporus Hy : pn # puy:
® Pacnpedeserue npu Hyre6ol 2unomese, KOrja Mbl 0e3pa3/ie/IbHO BEPUM B TO, YTO OHA BEpHA!

® Boruncsienne KpUTHIecKoi (OTKJIOHSIOMIENH) 061acTi:

= «
Py, (X > Kp) =3,

® [Ipeobpa3oBamue:

NN(MO» )

Py, (X <Kp)=

a —
3 I/IJII/IPHO(KL<X<KR):1—05

a

_ K, —
PHU(KL<X<KR)—PH0< Lo o

® ['paHWIbl KPUTHIECKON OOIACTH:

Kp—p
Zoc/? = o
Vn

K = Kp =g+ za)2

=

g
V'

5 K, —
X—io < Lt 1“‘0) :P(—Za/2 <Z<ZQ/2)

Ky — g g
DL MO R = g — e
O'n L Ho Za/2\/ﬁ

—Raj2 =

® [Ipasuio npunarus pemenusi: OTriaonnts Hy, ecin & < K nmu ecim © > Kp.



I'unore3nbl 0 MareMaTU4IeCKOM O2KNJaHun 1I1pu N3BECTHOM AUCIiepcmumn

[Ipumep 3: perenne
® Tunoressr: H, : ;1 = 8 nporus H; : u # 8 (aBycroponHuii recr)
® Janunsbie: (=8, 0 =25 n=50,z=72, a=0.05
¢ Kpurudeckas obJIacTb: zj g5 = 1.96
KL:8—1.96-£ ~ 7.31, KR:8+1.96~£ ~ 8.69
V50 V50
® Pemenne: ¢ = 7.2 < K; = 7.31, nosromy oTkjionsgeM Hy.
® BeiBoa; VMmerorcs JOCTATOYHO CTATHCTUYECKN 3HAYMMbIE OCHOBAHUSA JIJIS YTBEPKJIEHN, YTO HIepeIesKa
caifTa U3MEHUJIA CPEJIHIO JIJIUTEIbHOCTb ceccuu. KoHCepBaTHBHAA T'UIIOTE3a OTKJIOHAETCA B IOJIb3Y
aJIbTepHATUBHOM.



