MpakTtuka 4. CpasHeHne MO ABYX HOPMaZIbHbIX C/y4aliHbIX BE/IMUUH B C/ly4ae U3BECTHbIX

Aucnepcuia.
[ocToBEepHOCTb NOKa3aHMi1 A4aTYNKOB C U3BECTHbIMMU C/TYy4aHbIMU NOTPELUHOCTAMMU

Yactb 1. MNoarotoBKa reHepaTopoB AaHHbIX

1.

PaccmatpuBaeTtca  mM3mepeHue  oAHoro  GU3MYECKOro  MapameTpa  ABYMA  OTAE/bHbIMMU
n3ameputenbHbIMK nNpubopamn (gatumMkamum). Y Kaxkgoro npubopa cBOA CUCTeMaTMyecKaa W
CNyYaliHas NorpeLwHoCTb.
Peann3oBaTtb reHepaTop NOKa3aHWi AaTYMKOB B BUAE OTAENAbHOWU QYHKLUN.

function [P1, P2] = generate_sensor_data(n, systematicl, dispersionl, systematic2, dispersion2)
NcxogHbIMM - J@HHBIMKM - ABAAeTCA O06bemM  M3MepUTenbHOM BbIGOPKM N, cucTemaTMyecKkue
MOrpeLHOCTM, AUCIEPCUN  CAYYaMHbIX COCTaBAAIOWMX MOrpewHoctTn. PesynbtaTom  QyHKUUK
ABNAIOTCA CreHEPUPOBAHHbIE NOKa3aHMA AaTyMKoB P1, P2, no Karkaomy AaT4MKy n NOKasaHUN.
Koa paHHOro reHepatopa Ao0/XKeH B Koae ¢pUrypmpoBaTb POBHO OAMH pa3 B 3TOW HanMCaHHOWM
$yHKuMN. TnobanbHble NnepemeHHble B AaHHOW YHKLUM 3anpeLyeHbl. B ganbHelilwem reHepauus
M3MepeHuit ana ob6oux A[aTUMKOB 00653aTeNlbHO TONbKO Bbi3biBaeT 3Ty ¢yHKuuwo. Kop ¢
HapyleHuem 3Toro TpeboBaHMA He NPUHUMAETCA.
MocTpounTb rpadmKM reHepupyembix CUrHaNoB ABYX AaTYMKoB P1, P2 BO BpemeHMU.
3anucaTb BEPOATHOCTHYIO MOAe/lb reHepaTopa CUrHajsa AaTiuMKa «40 WM3MEPEHU» C Y4YeToMm
WCTMHHOTO 3HAYeHMA NapameTpa, aHanaMTU4eckmn soieectn ero MO, aucnepcutio.

Yactb 2. DyHKLMM NPOBEPKU TMNOTE3

1.

PeannsoBaTtb GyHKLMIO pacyeTa CTaTUCTUKK e U Z No ABYM Bblbopkam P1, P2:
function e = e_statistic(P1, P2)
function z = z_statistic(P1, P2, D1, D2)

PesynbTatom 06enx GyHKUUIT ABAAIOTCA CKaNAPHbIE BE/IMUYUHDI e, Z, YYUTbIBAIOWME yCcpeaHeHne

no Bbi6opKe. Popmynbl pacueTa 06enx CTaTUCTUK A,0MXKHbI B Koge ¢uUrypmupoBaTb pOBHO OAUH pa3

B 3TUX PyHKUMAX. FNobanbHble NnepemeHHble B AaHHbIX QYHKUUAX 3anpeLyeHbl. B aanbHeiwem

npu pacuete CTaTUCTUK e, z 06A3aTenbHO BbI3biBaTb 3T $yHKUMU. Kog c HapyweHuem 3Toro

TpeboBaHUA He NPUHMMAETCA.

Oco3HaTb, noyemy Ha Bxoge ¢YHKLMU pacyeTa e-CTaTUCTUKWU He HYXHbl AUCNEepPCUn CayYamHbIX

COCTaBAAOLWMX NOTPELHOCTN, a Z-CTaTUCTUKN HYXKHbl. OCO3HaTb, Novyemy He nepepaeTtca 0b6bem

BbIOOPKM N.

PeannsoBaTtb yHKLMIO NpoBEPKU rMNoTe3bl 0 paBeHcTee MO aByx CB Ha OCHOBe CTaTUCTWK e U Z.
function [h, border_low, border_high] = test_equal_means_e(e, D1, D2, n, alpha)
function [h, border_low, border_high] = test_equal_means_z (z, alpha)

h — pe3ynbTat NpoBepKM rMNoTesbl

border_low, border_high — rpaHuubl obnactM nNPUHATMA OCHOBHOW TIMMOTE3bl MO € WUAU Z

CTaTUCTUKAM.

[anee Be3ge B Koae pAnA NMPOBEPKM TUNOTE3 UCMNONb30BaTb TONbKO 3T ¢yHKuuu. Kop ¢

HapyLleHuem 3Toro TpeboBaHMA He NPUHUMAETCA.

Oco3HaTb, novyemy B OYHKUMM pacyeTa e-CTAaTUCTUKM He HY)KHbl AWCIEepPCUU  CAyYanHbIX

COCTaBAAOLMX NOTPELIHOCTH, @ ANA Z-CTATUCTUKUN HYXKHbI.

Yactb 3. PacnpepeneHuna cratuctuk B ycnosmax HO n H1

1.
2.

3aaatbca 06beEMOM U3MepUTENbHON BbIBOPKK 5 < n < 20.
[na cTaTUCTUKM e Ha ogHOM rpadurKe NOCTPOUTH:



e.

TEOPETUYECKYIO MNOTHOCTb pacnpeseneHus cTaTUCTUKM KpuTepua B yCNnoBMAX OCHOBHOWM
rmnoTesbl (NOKasaHMA OATYMKOB «B CpegHEM» PaBHbl, OT/IMUYMA OBOYCNOBAEHbI C/YyYaMHOM
COCTaB/IAOLLLEN NOTPELLIHOCTA U HOCAT YMCTO CAy4YaliHbIi XapakTep);

TeopeTUyeckaa MJOTHOCTb  pacnpefeneHua  CTaTUCTUKM  KpuTepua B YCNOBUAX
a/IbTEPHATMBHOM rMNoTE3bI;

B TeX Xe YCN0BUAX METOAOM CTaTUCTUYecKoro moaenvposaHuns MoHTte-Kapno (N = 1000)
NOCTPOUTb NOJIMFOH OTHOCUTE/NbHBIX YacTOT CTaTUCTUKK Kputepus (hist_density);

MEeTOA0M CTaTUCTMYeckoro moaennposaHumsa (N = 1000) noCTpoOUTb NOJIMIOH OTHOCUTE/IbHbIX
YacToT CTaTUCTUKM KpuTepma npu ycnoBUKU anbTepHATUBHOWN rMNOTE3bI;

0CO3HaTb, YeM oT/inyaetca n ot N.

3. TlocTpouTb TO e camoe ANA CTAaTUCTUKM Z.

4. Ha nocTpoeHHble B 3TOM YacTu 3afaHus rpaduKkm (Mx O0MKHO BbiTb ABa) HAHECTU HUXKHEE U BEpPXHee
MOpOroBble 3HAYeHUs A1 MPUHATUA WAN OTKNOHEHWA OCHOBHOM runotesbl. Moporn 6paTb U3
dyHKUmI test_equal_means_e, test_equal_means_z.

Yactb 4. UccnepoBaHUe CTaTUCTUUECKUX CBOMUCTB KpUTepus

1. 3apaTtbcAa obbemom namepuTenbHOM BblIBOpKK 5 < n < 20.

2. Metogom MoHTe-Kapno oueHUTb OLMOKY NepBoro poga npu NPUHATMM rMnoTesbl o paBeHcTee MO
HopManbHbIX CB Ha OCHOBe e-CTaTUCTUKMW.

[ns atoro creHepuposatb N = 1000 peanusaumii e-CTaTUCTUKK B YCIOBUSIX OCHOBHOWM rMMNoTe3bl U

NnocYMTaThb AOJIO0 C/ly4aeB, B KOTOPbIX GYHKUMSA test_equal_means_e NpMHMMaET afbTePHATUBHYIO

rmnoTesy.

3. AHanornmyHbim ob6pasom oueHUTL OWINMOKY BTOPOro poaa Npu NPUHATUM rMnoTesbl 0 paBeHcTee MO
HopMmanbHbIX CB Ha OCHOBE e-CTaTUCTUKMU

4. TocunTaTb OLIMBKM NEPBOro M BTOPOro PoAa ANA Z-CTaTUCTUKMU.

5. YBenmuuTb ob6bem MsmeputebHOM BbIBOPKM N B ABa pa3a. [poBepuTb OWMBKM NepBOro U BTOPOro
poaa. ObocHOBaTb UX U3MEHEHWE NaK, Ha0boPOT, HEU3MEHHOCTb.

YacTb 5. CnpoeKTMpoBaTbh cUCTeMy NPOBEPKU 4,0CTOBEPHOCTM NOKa3aHWUI AaTYNKOB

NmeeTca nHTepodeic ceasn, coBMecTUmMbIn ¢ MaTtnabom, No KOTOPOMY NPUXOASAT USMEPEHUA OT

I'IpOAy6J'IVIpOBaHHbIX AaTYNKOB. Cl'ly‘-laﬁHble cocrasaAawowmne I'IOI'pELLIHOCTEVI A3aT4YNUKOB N3BECTHbLI.

KaK MmoxHOo onpeanennTb Camo NoHATNE AO0CTOBEPHOCTb NnoKasaHui B AaHHOM cnyqae?

Kak mMoHO HanucaTb Ha Matnabe cuctemy NpoOBEpPKM AOCTOBEPHOCTM MOKasaHWIA OaTYUKOB,

ncnonb3ys HapaboTKM Koaa U3 AaHHOM paboTbi?

HasogAauee cooﬁpameHme. |_|yCTb €CTb ABa NOKa3aHuA ABYX AAaTYNKOB HA OANH MOMEHT BPpEMEHMW.

MpoBepbTe rMnoTtesy 06 OTCYTCTBUM CUCTEMATUYECKMX NOTPELLHOCTEN Y 3TUX AaTYMKOB.

Bonpochbl K 3awmre

— BepoATHOCTHaa mogenb M3MepeHus ABYMA AaTyMKamu oaHoro ¢usmyeckoro napametpa. Kak

COOTHECTU TEPMMUHbI C/TlyYalHaAA U CUCTEMATMUECKAA NOTPELLHOCTM C NapameTpaMu pacnpeseneHus
CNlY4aNHOM BEINUYNHbI?

— Kakosbl pacnpegeneHmna CTaTUCTUKKU € B YCNOBUAX OCHOBHOW U a}'IbTepHaTVIBHOﬁ rmnoTesbl?

— Kakosbl pacnpeageneHna CtTatTuCTUKM Z B YCT10BUAX OCHOBHOI U aﬂbTepHaTMBHOﬁ rmnoTesbl?

— Kak Hago moguouumMpoBaTb pacyeT CTaTUCTUKKM e, YTobbl y4yecTb M3MeHeHue (U3NYEeCcKoro
napametpa? Moyemy Henb3a UCMOJb30BaATb PacyeT No yyebHNKam?

— Kak cBfA3aHa gucnepcusa cpeaHeBbIGOPOYHOro ¢ ancnepcuent ncxogHom CB?



Y70 TaKoe cayyYarHas n cMCTeMaTMYecKan NorpeLwHocTH?

Y710 TaKoe CTaTUCTMKa KpuTepmaA? Kakme CTaTUCTUKM UCMONb30BaAUCh B AaHHOM [37

Y70 TaKoe KpuTnyeckas obaactb U 061acTb NPUHATUA TMNOTE3bI?

Moyemy B ¢YHKLUMM pacyeTa e-CTaTUCTMKU He HYXHbl AUCNEPCUM CAYyYaMHbIX COCTaBAAIOLWMX
MOrpeLHOCTH, @ ANA Z-CTAaTUCTUKU HYXKHbI?

Y70 TaKoe owmnbKa NepBoro U BTOporo poaa? Kak nocumTatb oWwmMOKY NepBoro n BTOPOro poga ana e
N Z-CTaTUCTUK?

Y1o Takoe npocTtad M cnoHasa rmnotesa? Kakaa M3 ABYX rmMnoTes paccMaTPUBAEMBbIX KpUTepUem
ABNAETCA NPOCTON, @ KaKas COXKHOMN?

KaK cBA3aHbl NJIOTHOCTb pacnpeaeneHns BepoATHOCTM M OYHKUMA pacnpeneneHus BepoATHOCTMU.
Yto Takoe MHBepcHas ¢yHKUMA pacnpeneneHua BepoaTHocTel? Kak ¢ ee MOMOLLblO MOCYUTATb
noporun gna e?

Kak BaunsieT 06bem BbIGOPKM Ha OLWNBKY nepsoro poaa?

Kak BanseT o6bem BbIDOPKKM Ha oWMOKY BTOpOro poaa?



