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 O06beM  M3MepUTEeNbHOM BbIGOPKM N, cucTemaTMyecKkue
MOrpeLHOCTH, ANCIEPCUN CYYalHbIX COCTaBAAIOWMX NOTPELIHOCTU, @ TaKKe UCTUHHOE 3HayeHue
U3MepAEMOro napameTpa, KOTOPOe MNPUHATb MOCTOAHHbLIM, HO HEe paBHbIM Hy/0. PesynbtaTom
bYHKUMM ABNAETCA CreHepMpoBaHHaA BbIGOpKa.
Koa paaHHOro reHeparopa [o0/XKeH B Koge ¢uUrypupoBaTb PpOBHO OAMH pa3 B 3TOW HanMCaHHOWM
$yHKuMN. TnobanbHble NnepemeHHble B AaHHOW YHKLUM 3anpeLyeHbl. B ganbHeliwem reHepauus
uM3mepeHuii ana oboux AaTuMKOB 0653aTeNlbHO TONbKO BbI3biBaeT 3Ty ¢yHKuui. Kop ¢
HapyLleHuem 3Toro TpeboBaHMA He NPUHUMAETCA.
3anucaTb BEPOATHOCTHYIO MOAeE/Nb reHepaTopa «A40 M3MEPEHWUM» C YYETOM MCTUHHOIO 3HaYyeHus
napameTpa, aHaAnTUYeckn Bbiectn ero MO, ancnepcuio.
MeTtogom MoHTte-Kapno (N = 1000 unmM 6onblie) NOCTPOUTb pacnpenesieHue 3HaYeHUn wus
reHepaTopa. Ha Hero e HaNOXWUTb TeOpeTUMYecKuit rpaduK MNOTHOCTM pacnpeneneHusa, B3AB
TeopeTuyeckne MO, gmucnepcuio U3 NpeaplayLLero nyHKTa.

Yactb 2. DyHKLMM NPOBEPKU TMNOTES

1.

PeannsoBaTtb GyHKLMIO pacyeTa CTaTUCTMKM e U Z o ABYM BbibopKam x1, x2:
function e = e_statistic(P1, P2)
function z = z_statistic(P1, P2, D1, D2)

Pe3ynbraTtom 06enx GyHKUMIT ABNAIOTCA CKaNnApHble BE/IMUYUHDI e, Z, YYUTbIBalOLWMe ycpeaHeHne

no Bbi6opKe. Popmybl pacyeTa 06enx CTaTUCTUK A,0MXKHbI B Koge ¢uUrypupoBaTb pOBHO OAUH pa3

B 3TUX PyHKUMAX. FNobanbHble NnepemeHHble B AaHHbIX GYHKUUAX 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-CTaTUCTUKM He HYXHbl AUCNEPCUMN CAyYaMHbIX

COCTAB/AIOLWMX MOrPEWHOCTN, @ Z-CTAaTUCTUKM HYXKHbl. OCO3HaTb, MoYeMy He nepeaaeTcs obbem

BbIOGOPKM N.

PeannsoBaTtb GyHKLMIO NpoBEPKU rMNoTe3bl 0 paBeHcTBe MO aByx CB Ha OCHOBe CTaTUCTUK 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 — pe3ynbTaTt NpoBepKM rMNoTesbl

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

CTAaTUCTUKAM.

Danee Be3ge B Koae AnA NPOBEpPKM ruNotes UCNONb30BaThb TONbKO 3TM ¢yHKuuu. Kop ¢

HapyLleHuem 3Toro TpeboBaHMA He NPUHUMAETCA.

Oco3HaTtb, novyemy B OYHKUMM pacyeTa e-CTaTUCTUKM He HY)KHbl AWCHepCcUn  CAyYamHbIX

COCTAB/AIOLWMX NOTPELUHOCTH, @ ANA Z-CTAaTUCTUKU HYXKHbI.

Yactb 3. PacnpepeneHua cratuctuk B ycnosmax HO m H1



3aaatbca 06beEMOM M3MepUTENbHON BbIBOPKK 5 < n < 20.
[na cTaTUCTUKM e HA ogHOM rpaduKe NOCTPOUTh:

a. TeopeTMYEeCKyr MJAOTHOCTb pachnpefeneHus CTaTUCTUKM KpuTepusa B yCIOBMAX OCHOBHOWM
rmnoTesbl (NoOKasaHMA AATYMKOB «B cpegHeM» PaBHbl, OT/IMUUA 0BYCNOBAEHbI ClyYaliHOM
COCTAB/AIOLLEN MOrPeLHOCTU N HOCAT YUCTO C/IyYalHbIN XapaKTep);

b. TeopeTuueckas NAOTHOCTb pacnpegeneHna  CTaTUCTMKM  KpuTepua B yC/ioBMAX
aNbTePHATUBHOM rMnoTesbl;

C. B TeX Xe yCcnoBMAX METOAOM CTaTUCTU4Yeckoro moaenuposaHuns MoHTte-Kapno (N = 1000)
NOCTPOUTb NOJIMFOH OTHOCUTE/bHBIX YacTOT cTaTUCTUKK Kputepus (hist_density);

d. meTogom cTaTucTnyeckoro mogenmposaHua (N = 1000) nocTponTb NOANTOH OTHOCUTENbHbIX
YacToT CTAaTUCTUKKN KpuTepma npu ycnoBumn anbTepHaTUBHOM rMnoTesbl;

€. O0CO3HaTb, Yem oT/imyaetca n ot N.

MocTpounTb TO e camoe ANA CTAaTUCTUKM Z.

Ha nocTpoeHHble B 3TOM YacTu 3a4aHuUA rpadurKm (MX AONKHO ObITb 4Ba) HAHECTU HUKHEE U BEPXHEe
MOpPOroBble 3HAYEeHUA AA MNPUHATUA WAN OTKNOHEHWA OCHOBHOM runotesbl. Moporn GpaTb U3
dyHKUMI test_equal_means_e, test_equal_means_z.

YacTb 4. UccnepaoBaHue CTaTUCTUUECKUX CBOMCTB KpUTepus

1.
2.

3a/aTbCs 06bEMOM U3MEPUTENbHOM BbIBOPKN 5 < n < 20.

MeTogom MoHTe-Kap/io oueHUTb oWwnbKy NepBoro poaa npu NPUHATMM rMnoTesbl o paseHcTee MO
HopMasibHbIX CB Ha OCHOBE e-CTaTUCTUKMU.

[na atoro creHepuposatb N = 1000 peannsaumii e-CTaTUCTUKKN B YCIOBUAX OCHOBHOM rMNoTe3bl U
NocYMTaThb AOJI0 C/y4YaeB, B KOTOPbIX GYHKUMSA test_equal_means_e NpMHMMaET anbTepPHATUBHYIO
rmnoTesy.

AHaNoOrMYyHbIM 06Pa3OM OLEHUTL OLUMOKY BTOPOro poaa Npu NPUHATUMM rMnoTesbl 0 paBeHcTee MO
HopMasibHbIXx CB Ha OCHOBE e-CTaTUCTUKK

MocumTaTb OWMBKM NepBOro U BTOPOro poaa Aaa Z-CTaTUCTUKMK.

YBennuntb 06veM M3mepuTebHOM BbIGOPKM N B ABa pasa. MpoBepuTb OLMBKK NepBOro U BTOPOro
poaa. ObocHOBaTb UX U3MEHEHUE UK, HA0boPOT, HEM3MEHHOCTb.

YacTb 5. CnpoeKTMpoBaTbh cUCTEeMy NPOBEPKU A,0CTOBEPHOCTM NOKAa3aHWUI AaTYUKOB

NmeeTca nHTepdeic cBaA3n, COBMECTUMBIN ¢ MaTnabom, Mo KOTOPOMY NPUXOAAT USMEPEHUS OT

I'IpO,LI,V6}'IVIpOBaHHbIX AaTYNKOB. Cnyqai/’lele cocCTtaBaAawowmne I'IOFpELUHOCTE‘VI AaT4YNKOB N3BECTHbI.

KaK moxHOo onpeanennTb Camo NoHATNE A0CTOBEPHOCTb NnoKasaHui B AaHHOM cnyqae?
Kak MO)KHO HanucaTb Ha MaTnabe cncremy npoBepPKU A0CTOBEPHOCTU NnoKasaHumn AaT4yNKOB,

ncnonb3ysa HapaboTKM Koaa U3 AaHHOM paboTbi?

HasogAauee C006pa)'KEHME. |_|yCTb €CTb ABa NOKa3aHuA ABYX AAaTYNKOB HA OANH MOMEHT BPpEMEHMW.

MposepbTe rMnoTtesy 06 OTCYTCTBUM CUCTEMATUYECKMX NOTPELLHOCTEN Y 3TUX AaTYMKOB.

Bonpocbl K 3awure

BepoAaTHOCTHasAs MoAeNb M3MEPEHUA ABYMA AaTyMKamu OoAHOro ¢usmMyeckoro napametpa. Kak
COOTHECTM TEPMMHbI C/Iy4aliHaA U CUCTEMATMYECKan NOrpeLHOCTM C MapameTpamm pacnpeaeneHns
CNyYyaliHOM BE/IMUYNHDBI?

KaKkoBbl pacnpegeneHus CTaTUCTUKM € B YC/IOBUAX OCHOBHOM W aNbTepPHATUBHOM rMnoTesbl?

KaKkoBbl pacnpegeneHus CTaTUCTUKM Z B YC/IOBUAX OCHOBHOM U aNbTePHATUBHOM rMnoTesbl?

Kak Hago moamduumpoBaTb pacyeT CTaTUCTMKM e, 4Tobbl y4ecTb M3MeHeHue (U3NYEeCcKoro
napametpa? Moyemy Henb3a UCMO/b30BaATb PacyeT No yyebHNKam?



KaK cBfA3aHa gucnepcua cpegHeBbIbOPOYHOro ¢ aucnepcumein ncxoaHon CB?

Y70 TaKoe cayyYalHas n cMCTeMaTMYecKan NorpeLwHoCcTU?

Y70 TaKoe CTaTUCTMKA KpuTepmaA? Kakme CTaTUCTUKM UCMONb30BaAUCh B AaHHOM [37

Y70 TaKoe KpuTndeckas o61actb M 061acTb NPUHATUA TMNOTE3bI?

Moyemy B ¢YHKLMM pacyeTa e-CTaTUCTUKU He HYXHbl AUCNEPCUM CYyYalHbIX COCTaBAAIOLWMX
NOrpeLHOCTH, @ ANA Z-CTAaTUCTUKU HYXKHbI?

Y70 TaKoe owmnbKa NnepBoro 1 BToporo poaa? Kak nocumTatb oWwMOKY NepBoro 1 BTOPOro poga ana e
N Z-CTaTUCTUK?

Y1o Takoe npocTtad M cnoHasa rmnotesa? Kakasa M3 ABYX rmMnoTe3 paccMaTPUBAEMBIX KpUTepUem
ABNAETCA NPOCTOM, @ KaKan CNOXHON?

KaK cBA3aHbl NJIOTHOCTb pacnpeaeneHna BePOATHOCTU M OYHKLMA pacnpeneneHuA BepOATHOCTH.
YTo Takoe WMHBepcHas ¢yHKUMA pacnpeneneHua BepoaTHocTel? Kak ¢ ee MomoLblo MocymTaTb
noporun gna e?

Kak BanseT o6bem BbIDOPKKM Ha oWMOKY nepBoro poaa?

Kak BausieT 06bem BbIBOPKM Ha OLIMBKY BTOpOro poaa?



