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Xykoea NanuHa HukonaeeHa,
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KapTta koadhcpuumeHTOB acummeTpun n akcuecca
B npenogaBaHUnN TeOPUU BEPOATHOCTEM U MaTeMaTUYECKOU CTaTUCTUKMN

AHHOmMauyus. lNpednazaemcs Haarnsa0HbIlU criocob orpedesieHUss murna 8eposMHOCMHO20
pacripederieHusi rno 8bI60POYHbLIM KO3hghuyueHmam acuMmMmempuu U sKkcuecca. Ha koopou-
HammHou focKkocmu «KoaghghuyueHm acummMmempuu — KoaghghuyueHmakcyecca» ommeYdeHsbl
MOYKuU, NTUHUU U obsiacmu, coomeemcmeytouue Haubonee yriompebumesibHbIM 8EPOSIMHO-
CMHbIM pacripederieHusiM. dma Kapma ro380/155em /ie2Kko OpueHmMuUpo8amsCsi 8 MHO2006-
pasuu 8eposImMHOCMHbIX pacripedeneHudi, nodbupams Orisi aHanu3upyeMbIX 3KCrepPUMeEH-
maribHbIX OaHHbIX Haubosiee nodxodswue murel pacripedesieHul, a makxe cpasy UCKIIo-
Yamb U3 pacCMOMPEHUs Uernble cemelicmea pacripedenieHuli co 3Ha4YeHUsIMU Koaghghuyu-
€HMo8 acuMMempuu U aKcuecca, 0anekumu om 8bI60P0OYHbIX.

Knroyeesnble croea: KoaghguyueHm acumMmempuu, KoaghghuyueHm akcuyecca, OUCKPemHsbie
pacnpedernieHus, HenpepblieHbIe pacrpedesieHusi, meopusi eeposimHocmel, Mamemamu-
yeckasi cmamucmuka.

Pa3den:(01) nedacoauka; ucmopusi nedazo2uku u obpazosaHusi; meopusi u Memoouka
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

N3yyaa Teopuio BEPOSITHOCTEN, CTYOEHTbl 3HAKOMATCA C Havbonee M3BECTHbIMU OUC-
KPETHBIMM N HEMPEPbIBHBIMU pacnpeaeneHnsaMm, B NX YACHO TPagULMOHHO BXOOUT HOpMarb-
HOe pacnpeferieHe, paBHOMepHoe (HeNpepbIBHOE U OUCKPETHOE) U HEKOTOPbIE ApYyrue.

B Kypce matemaTtnyeckon CTaTUCTMKU NPUXOOUTCS pellaTb BOMPOC O TOM, K KaKoMy
TMNY OTHOCUTCA pacnpeeneHne aaHHou Bblbopku. o BMAY rMctorpaMmmbl MOXET Moka-
3aTbCs, YTO pacnpeneneHne HopmasnbHoe, a npu nogbope napameTpoB MO BbIGOPOYHLIM
cpegHeMy 1 gucnepcun nposepka tectoM Konmoroposa — CMUpHOBaA UK MO KPUTEPUIO
MnpcoHa pgacTt oTpuuaTenbHbI pe3ynbTar.

[ns 6onee rnybokoro n3y4deHns BEPOSITHOCTHLIX pacnpeaesnieHnin u nx B3anMoCBs3un
npegnaraeTcs LWMPOKO UCMONb30BaTh TakMe XapaKTePUCTUKM pacnpeneneHnn, kak koad-
duymneHTol acummeTpun n akcuecca (cm. [1] u [2]). Cpasy oroBopuMcs, 4TO BCE ganbHen-
lwee nsnoxeHne byaeTt kacaTbCs TOMBbKO TaKMX pacnpenernieHnm, KoTopble NMEKT KOHeY-
Hble MOMEHTbI YeTBEPTOro nopsigka (3To HeobxoAMMOo AN1s CyLLEeCTBOBaHUSA KO3 PULMEH-
TOB aCMMMETPUM 1 3KcLecca).

Npea noeHtuduvkaumm tuna pacnpegeneHus no koadduumeHtam acuMmeTpumn u
akcuecca BocxoauT Kk padotam Kapna lNMupcoHa [3], aenuBliero BEpOATHOCTHbIE pacrnpe-
AerieHnsi Ha TUMbl B 3aBUCMMOCTW OT COOTHOLLEHMUS 3HA4YEeHNIN Ko3hbpmumneHTa akcuecca u
KBagpaTa KoadpurumneHTa acummeTpuu.

BbI6opoyHble KOA(PUUNEHTBI aCUMMETPUN U IKCLIECCA, BbIYMCIIEHHBIE NO JKCNEpU-
MEHTarbHbIM JaHHbIM, ONPeaensoT TOYKY Ha KOOPOAUHATHOM MIIOCKOCTU C KO3 duLneH-
TaMn acMMMETPUM U 3KCLEecCa B KayecTBe KOOpAMHATHbIX OCel. JTa TOYKa MOXeT OKa-
3aTbCsa B 0bnacTtu, COOTBETCTBYIOLLEN KaKOMY-NNMBO Knaccudeckomy pacnpeneneHumto, Mo-
XeT 6bITb BONM3M MnNn e AOCTaTOYHO Aaneko oT obracten, COOTBETCTBYOLWMNX paccmaT-
puBaembiM B paboTe Krnaccudecknum pacnpegeneHuam. B nocnegHem cnydae npegnarae-
MbIl METOA HE NO3BONSAET NogobpaTth Knaccmyeckoe pacnpeneneHmve.
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B cutyauuu, korga 3HadeHns KOaPULMEHTOB aCUMMETPUN N JKCLecca NPUHUMaOT
3Ha4YeHUs Takme Xe unu 6nmskme K AonyCTUMbIM 3HAYEHUAM ONS HEKOTOPOro Krnaccuye-
CKOro pacrnpegerneHusi, BbiABUraeTca rmnote3a o ToM, YTo Habngaemasn crnyvyanHas Be-
nn4MHa NMeeT Takoe pacnpeneneHue.

Mo koadhdpuuMeHTaM acuMMETPUM U SKCLEecCa MOXHO BOCCTaHOBUTbL MapameTpbl
pacnpegeneHvs (OOUH UM HECKOmNbKo). Ecnn BblYUCIIEHHbIE C 3TUMM NapaMeTpaMn mMa-
TeMaTuyeckoe OXugaHue n aucnepcusi 3Ha4MMo OTNNYaTCA OT BbIOOPOYHbIX, TO MPOMU3-
BOAATCHA HOPMUPOBKA M CABUI HabnogaeMon cny4amHon BenndnHbl Takmm obpasom, YTo-
Obl Y NONYYEHHOW CnyYanHOM BENUYMHLI MaTeMaTUYECKOe OXnaaHne u aAncnepcus okasa-
NUCb PaBHbIMU 3HAYEHUAM, COOTBETCTBYHOLUMM BblIOpaHHOMY KrnaccuyeckoMy pacnpege-
NEHNI0 C NnapameTpamMu, BOCCTAHOBIIEHHBIMW MO KO3 pUUMeHTam acCMMMETPUN U AKcLec-
ca. 3amMeTuMm, 4TO y MOCTPOEHHOM C MOMOLLbBK NMHENHOro npeobpas3oBaHns Cry4YamHoOn
BESNTMYUHBI KO3 PULNEHTHI aCUMMETPUN N IKCLLeCCa TOYHO TaKue Xe, Kak U 'y UCXOLHOW.
Ecnun y knaccuyeckoro pacrnpegerneHvs nuub oguMH napamMmeTp, ero pekoMeHayeTcs BOC-
cTaHaBnuBaTb N0 KOAPPULMEHTY aCUMMETPUN.

MycTb HabnogaeTcs cnyvyanHasa BenvymHa X , NMMHENHbIM NpeobpasoBaHMeM casura
n Maclitaba NOCTPOUM MO HEWN Cry4arHy BENNYMHYY :

Y:kX+xO_ (1)

Bbipa3auMm MOMEHTbI U KO3 (PULNEHTBI aCUMMETPUN U JKCLecca CnyYyanHon Benmyum-
Hbl Y yepes COOTBETCTBYIOLLME XapaKTEPUCTUKI CIyYaHON BEMUYMHBI X
— MaTtemaTtnyeckoe oxuagaHue
EY = E(kX+x, )= KEX + X,
— [Oucnepcus
DY = E(Y —EY)* = E(kX+x, —(KEX+ X, )Y = E(kX —KEX)* = k?DX
— TpeTtuin ueHTpanbHbIi MOMEHT
E(Y — EY)® = E(kX —KEX)’ = k’E(X — EX)®
— YeTBepTbIN LeHTpanbHbiA MOMEHT
E(Y - EY)* =k*E(X - EX)*
—  KoathpmuymneHT acummeTpumn
_E(Y-EY) _ KE(X-EXy _ KE(XX-EX) _ EMX-EX)
T (DY) (kE(X —EXP]” K(EX-EXPf? (E(X-EXP)"
—  KoadpdumuueHT skcyecca
_E(Y-EY)} __K'E(X-EXY __E(X-EXY
=—\ =) 3= =""""=") g_=\r" =)
(DYY k*(DX Y (DX )
Kak B1MaHO, KO3 PULMEHTLI aCUMMETPUN N 3KCLeCCa HE N3MEHAOTCSA NPU NIMHENHOM
npeobpasoBaHuK, YTO NO3BONSAET NoabupaTtb BUA pacnpenerieHns no BblOOPOYHbIM KO-
(PULMEHTaM acMMMETPUM 1 JKCLecca CrydanHoil BenmumHbl X . B cooTBeTCTBUM C NOA06-

paHHbIM pacnpeaeneHmem BbluMCAITCS MaTemaTudeckoe oxuaanve EY v aucnepcus DY
, YTO JaeT BO3MOXHOCTb BbIYMCNINTL NapaMeTpbl casura u maclitaba sdopmyne (1):

k = /ﬂ

3aMeTuM, YTO MO 3HAYEHUSIM BbIGOPOYHbLIX KOIPMDULUMEHTOB acCUMMETPUN U SKCLEeC-
ca He Bceraa BO3MOXHO Noaobpatb XoTsl Obl OOHO «KIacCcuYeckoe» pacrnpeaeneHume.

2


http://e-koncept.ru/2015/
http://e-koncept.ru/2015/

Mykoea . H.Kapma koagguyueHmos acummempuu U 3Kcyecca 8 npenooasa-

HUU meopuu sepoamHocmeli u mamemamuyeckol cmamucmuku// KoHuyenm. —
2015. — Ne 08 (aseycm)— ART15268. — 04n.n. — URL: http://e-
koncept.ru/2015/15268.htm.— ISSN 2304-120X.

HaY4YHO-METOANHEeCKIA
SAEKTPOHHBIA >KyPH3A

BosmMoxkHa 1 Takas cuTyaumsi, korga ogHoMy Habopy 3HaueHwui ) MOXeT COOT-
BETCTBOBATb ABa W Goree M3BECTHbIX pacnpegeneHuin. Tak, B ToYke (0:0) obHapyxuBa-
l0OTCSl BCE HOpMarbHble pacnpeaeneHuns N ez O'), TaK YTO nonly4aeTcs HekoTopasi Heornpe-

nenewnocts EY =4 DY =0’ B a1om criyuae MoxHo npocTo nonoxuts X =Y | uto cooT-
BETCTBYET HYNEeBOMY CABUIY U eAWHUYHOMY MacluTaby, a napameTpbl HOPMAMNbLHOTO pac-
npegeneHns B3sTb PaBHLIMU BbIGOPOUHOMY CPeAHeMY U BbIGOPOYHOMY CpeaHekBaapaTy-
4eCKOMY OTKIOHEHMIO. Bripoyem, Bce ceMeiicTBO HopMarbHbIX pacrpeaeneHunii CABUIoM U
MacLITaboM CBOAMUTCS K CTaHAAPTHOMY HOPMarnbHOMY pacnpeeneHmio, Tak YTO MMEeHHO K
HeMy 6yeM CBOAWUTb BbIGOPKY CO 3HAYEHWSIMU KOIPDULIMEHTOB aCUMMETPUM 1 IKCLiecca,
ONN3KNMU K HYNIHO.

bBornee nHTepeceH cny4an, korga Tovka ) nonagaet B 0651aCTb BO3MOXHbIX 3Ha-
yeHun BeTa-pacnpeneneHus, NOCKONbKY B HEN ODHapyxmBatoTcs, NnoMumMo GeTta-pacnpe-
aerneHvs, ewe n BuHoMmMansHoe, NyacCoOHOBCKOE, oTpuuaTensHoe BMHOMUanbHoOE N HeKo-
Topble Apyrue pacnpegeneHus. K aTomy Bonpocy Mbl BEPHEMCS YYTb MO3XKe.

Moabop pacnpeneneHuns no BblIGOpoYHbIM KO3 dULUMEHTAM aCUMMETPUM 1 3KCLecca
yooObHO NpoBOAUTL C MOMOLLLIO KapTbl, HA KOTOpon B obLlien cucteme koopamHat (ropu-
30HTanbHasa oCb — KOAMMPUUNEHT acCUMMETPUKN, BepTUKanbHasa — KOIPULMEHT aKcLecca)
npencraBneHbl obnactu (ToYkn, Kpusble, 06nacTn, orpaHNYEHHbIE KPUBbLIMU), COOTBETCT-
BYHOLLME U3BECTHbIM pacnpeneneHnam. Ha puc. 1 nsobpaxeH pparMeHT Takom KapTbl.

—  DBepryniun

—  XH-KBajipaT U I'aMMa

- - OuHOMUANIBHOE
- = orpunareibioe GHHOMHATLHOE
——  TCOMETPUIECKOE
— Ilyaccon
- = JIOMHOPMAJIBHOE
« Quuep
¢ Panett
+  Beitbymn

K-T BKCIIOCCR

PABHOMEPHOS JIHCK PeTHOR
PABHOMEpHOE HEllPEePhIBHOE
CrniofenT

JOMHCTHHECKOR

HOpPMATBHOE

SKCITOHEH L H AT bHOE

® * ¢ = > @ B

Ny Kpyroboe

KT ACHMMETpIN . l_[‘rlpf‘,’ TO

Puc.1. KoagbgbuyueHmsbi acumMMempuu U SKCyecca OCHOBHbIX pacripedesieHull

PaBHOMepHOe HenpepbiBHOE pacrnpefeneHne 3acroHsAeT KPacHbIN KpyXKoYeK nony-
KpYroBoro pacnpeferneHusi, a riormctnyeckoe pacrnpeneneHume nonagaeT Ha KpacHbl Tpe-
YronbHUK pacnpegenexHus CTbtoaeHTa. Ha puc. 2 3T mapkepbl BUOHbI Ny4lle.
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O6nactb Mexagy 3eneHon M KpacHon napabonamm cooTBeTcTByeT GeTa-pacnpe-
JenexHunto.
B aty obnactb kpome 6eTa-pacnpeaeneHnst nonagatoT Takke:
— oTpuuartenbHoe GUHOMManbLHOE pacnpeneneHne;
— BuHOMManbHoOe pacnpeeneHue;
— pacnpegeneHue lyaccoHa (Y4epHasi NUHUS Mexay OuHoMManbHbIM M OoTpuua-
TenbHbIM OMHOMMANbHLIM pacnpe,u,eneHmeM).
3amMeTuMm, 4TO CUCTEMY KOOPAMHAT MOXHO BbiOpaTh 1 MHA4e: BMECTO KO3IdhdULMEHTA
acMMmMeTpun B3ATb ero Keagpar. 310 No3BONMUT «rnpeBpaTuUTb» napa6onb| B npAamMble, BN
KapTbl CTaHET npoLle. K coXalieHunto, nNpun 3TOM «CKIenBarTCA» TOYKU, OTIMYaroLLnecd
TONbKO 3HAKOM KoadhdunumeHTa acummeTpun. «OToenuTb» apyr oT Apyra pacnpegeneHus
C NOJ1IOXUTEJIbHbIM U OTpUUaTEeSIbHbIM KOSdDdDI/ILI,VIeHTOM aCMMMeTpun MOXHO, OTKINnagbiBad

H 2
- sign =
Nno ropn3oHTanbHOM OCU 3HaYEeHUs () 71‘7/1‘ (kBagpaT KoadbmUMeHTa acCuMMeTpUn
C ydeToM 3Haka). Bénuaun Havyana koopanHaT nosiydaeTca NpuMepHO Takasa KapTuHa:
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Ha puc. 2 nyywe BMAHbI TOYKM, COOTBETCTBYHOLUME CUMMETPUYHBIM pacnpeneneHu-
siM;napabonbl NpeBpaTUMCh B rpaduku MOAYNS.

MprBeoeM HeCKONbKO MPMMEPOB pacdeTa napamMeTpoB pacnpedeneHuns no koagdu-
LUMEeHTaM acMMMeTpuM U akcuecca. [pyn n3ydyeHnn xapakTepucTuk pacnpeneneHuin cry-
AeHTam OyaoeT nonesHo CaMOCTOSTENbHO MpoAenaTb COOTBETCTBYHOLIME pacdeTbl Ans
NPOCTLIX Cry4Yaes.

PacnpedeneHue bepHynnu

Puc.2. OcHosHble pacripederieHuUsi 8 cucmeme KoopouHam (7/ 1‘7/ 1

PacnpepenerHue bepHynnu nmeet oanH napameTp p- KoathdpurumneHTsl acummeTpun
_1-2p _6p*-6p+l

1 2 _
N 3KcLecca paBHbICOOTBETCTBEHHO Pa p(1-p) roe @ =1-p.
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yL_@—pr_4p2—4p+1
2= =
Bossegem B kBagpaT KOI(PPUUMEHT acMMMeETpUun P(1-p) P(1-p) , Bbl-

4yTeM 2 1 NOSNy4YnM KOIPPULIMEHT 3KCLecca:
s ,_(1=2p)f _4p’-4p+1-2p+2p° _6p’—6p+1_
2=t 2= = =7,
p(1-p) p(1-p) p(1-p)

— .2
Tak uto 72~ " _2(3a6era;| Brnepea, 3amMeTuM, YTO 3TO HEAOCTMXKUMASA HWXKHASA rpa-
Huua 6eta-pacnpeneneHus).

MapameTp P BblpaxaeTcs Yepes Koacbcpmu,meHTbl aCI/IMMeTpI/II/I M 3KCLiecca Tak:
™

“1 Il 1 “1 1)

2| 4 ) 20 14l )

BuHomuanbHoe pacnpedesieHue

Y aToro pacnpeneneHvs asa napameTtpa — P un, KoahdpumumeHTel acummeTpumn m

_q-p __1(1 1
Vl_T Vz_ﬁ ——6 1- —=ny,+6
aKcLiecca paBHLICOOTBETCTBEHHO ~/NPa -, Pq ,4=1=P orciopa P

I'Ipeo6pa3OBaHv|e KBagparta Koaqaq)mu,meHTa acmwuvleTpmm K BUOYy
_lg-pf _&-2pg+p g +2pg+p'-4pg _(g+p) -4pg 1—4p-:;__| "|

.l/]

npq npg npg npg npg i P‘fi' C y4yeToMm
1_ 1 1 2
=Ny, +6 yf:—(ny2+6—4):—(ny2+2): Yo+ —
pPq naet n n.
y, = Vz 2 2
2T N
OKoHYaTENbHO MOMy4YnM N | 3TocemencTBO Napaborn, CABUHYTbLIX BHU3 Ha N .

MapameTp P BblpaXaeTcs Tak:

otfp b )1,
2 VN [+4/n 2 :I_+i2
ny,

OmpuyamenbHoe 6uHoMuanbHoe pacnpedesieHue(pacnpedesnieHue lNlackasis)
OTO pacnpefeneHne OUCKPETHOW Cry4YarHOW BESIMYUHbBI, PaBHOW KONMUYEeCTBY MpO-
nsowemnx Heyaad B nocrnenoBaTesibHOCTU UCMbITaHUA BepHynnmn ¢ BEPOSITHOCTLIO YC-

nexa p, npoBoAnMON Ao r-ro ycnexa. Kak o6bl4HO, 0603Ha4YmMm q=1- P,

_1+q
M= T/*
KOC—)C*)C*)I/ILI,I/IGHTbI acMMmeTpnm ”n JIKcuecCa paBHbICOOTBETCTBEHHO A q n
6. p°
Vo= -t —
r rq

) 1( 1j 1( 1j 2
“qQ+2+ = |=~| g+ |+—
3ameTum, YTo q r q r q r.
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q+£22
BBuay TOro YTO AMs MOMOXUTElNbHBIX YMCEN BbIMNOMHAETCA HEepPaBeHCTBO a |
4 2
Y= — hZ—=
nonyyaem I' | cnegoBaTensHO NI
Mpnoaamm KoabULNEHTY aKcLecca BUA, ) )
6. p _6 1(-gf 6 1{g°-2g+1)
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' — ceMelCTBO YacTel NpaBbIX BeTBel Napabor, CABUHYTLIX BBEpX Ha T

MapameTp P BblpaXxaeTcs Tak:

p= 1?[4- - ;flzr + ..,lylzrf;fl:r - 4}|

p=3l4-0r-2)= Jr 20X =2-9)- 36 - 1 £ =217 -6))

Famma-pacnpedeneHue
Kak u3BecTHO, y ramma-pacnpenenenusi gsa napametpa, K unf, matoxugarve u
— —_ 2
avcnepcust 3aBucsT oT Hux oboux: EX=KO DX =k0" A ot koadhdpuumeHTsl acummert-

_ 2 _ 6
KTk T
PUM 1 3KCLIECCa BbIpaXatoTcs TONbKo Yepe3 napameTtp K: , . Nerko BuaeTs,
= 3y
2 ~
4To 2 11 no Ko3athpULMEHTAM aCUMMETPUM 1 SKCLIECCa MOXKHO HaiTu napametp K
4 6
k = — k="
N V2 )

3ameTum, 4to npu UenbiX 3Ha4YeHnAX napamMmeTpa k ramMmma-pacnpeageneHmne Ha3biBa-

eTcst pacnpenenennem Spnatra, npu ¢ =2 n yeThHbix K — pacnpenenenunem x
MNMpuBegem AN BbILEONUCAHHBIX U HEKOTOPLIX APYrMX KracCuyeckux pacnpegerne-
HUN Tabnmuy KO3 PUUNEHTOB aCUMMETPUM N IKCLIECCA, BKIOYAIOLLYIO Takke MaTtoxuaa-
HWe 1 gucnepcuio.
®opmynsl (3) n (4) BbiNULWEM OTAENBHO BBUAY NX TPOMO3AKOCTMU:

_ r{ied]-ar{ae (1o )+ z(r(H ; D
[r(“i)—{r(“n} J
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Tabnuya 1
KoadchmumeHTbl acummeTpun 1 akcuecca
Henpepelexbie pacnpedenenus
pacnpedenerue EX DX % a
pagHoMepHoe a+b (5- a]: 0 -6
2 12 5
HOPMamsHoe a 57 0 0
NOZHOPMANEHOR | w+a®/1 | dusa’ [Es ~1) ['EF: R 2‘. 1 o 10,5 L33 g
Cmewodenma, n 3 0 o ' 0 6
4 =2 n—4
nosUCMUYecKos M 751 /3 0 B/5
Bema x _ ﬂ,t? |, (B —a)fa+ B +1 ﬁ.f —a{28-1-2eB 5 +2+ 5 A+1)
|I+,|'3 g+l la+g+1) |7 I:a; + B+ 3}\.!'(11;_5 oo+ B+ o+ 5+3)
2aMmMa k8 el 2 6
o k

yacmHele cnyyau 2amma-pacnpedenesud; pacnpedenexdue 3pnaneza (uenele k), pacnpedenenue ¥~

1
(Apu yemHom Kk u & =2 ), skcnoxedyuansHoe (npu k=1 uv 8=—)
Belibynna a1+ 1) | erf1e %\':—
- s LS : -_,'.
ATE (3) (4)
i -;\]._,\-1 + E_,-’j
vacmukie ciyyau pacnpedenesus Belbynna: skcnoHeruuansHoe pacnipedenesue (npu i =1), pacnpe-
feneHue Panes (mpu i=2)
Mapemo fox, [ x, *\,I: k 2k+1) (k=2 ﬁ(k—i-ki-ﬁﬁr—?)
k-1 ;xhk_l_,-'. k=12 k-3 kK R'l_k—?’_.’(k—i‘:l
Duwepa d; | 2dild+dy-2) | Ca-a DL T | 3@-0), A,
d,—2 |ddy,—2)d,—4)| &d:-6Nld=d.-2) -8 | 2 7
i P d,>06 i N
{2’:}4._{2’1}1 < gd.=8
rae ¥, - K-T aCMMMETPHM
MonyKpyaoeoe 0 R1/4 0 -1
{Buzrepa)
Juckpemukie pacnpedenenun
pacnpedeneHue EX DX 7 7 3aeucumocTe §, OT
71
paeHoOMepHoe a+b w1 0 —6(n" +1)
2 12 3t -1)
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6uromuansHoe, npu N=1 np npq q-p 1(1_6j S 2
pacnpedeneHue bepHynnu npq nipq 271y
ompuuamensHoe 6uHomu- | rq rq 1+q 6 p2 _ 242 52
anstoe, npu ' =1 zeo- P 2 rq o q BE A RN
Mempuyeckoe
MyaccoHa A A 1 1 V2=t

Ja P

Ewe pa3 otmeTnm, 4To 0gHOMY Habopy 3HAYEHUN KOIPPULUNMEHTOB acCUMMETPUM U
aKcLecca MOryT COOTBETCTBOBaTb HECKOSbKO pacnpedeneHun. Tak, y pacnpegeneHus

Benbynna c¢ napametpamu k=3 pi=1y y ©GeTta-pacnpegenenus c a=66717 y

f=9.6378 OAVHAKOBLIN Habop Ko3PULMEHTOB acuMmeTpum u akcuecca(’ =0.1681 :
v, =—0.2705 ).

CreHepupoBaHHble npu nomowm Matlab 7.1 Beibopkmn o6bema 10000 6Gbinun ueHTpuU-
poBaHbl CBOMMW BbIGOPOYHBIMU CPEAHMMW Y HOPMUPOBAaHbLI BbIOOPOYHBIMU CpeaHeKkBaa-
paTU4ECKUMN OTKINOHEeHUsIMU. Mony4ynnucb ABe BbIGOPKM C OANHAKOBBIMU BblIGOPOYHBLIMM
cpeaHMKN 1 BbIBOPOYHBIMKU aucnepcusiMm, koapurLumMeHTbl acCMMMeTpUn 1 akcuecca Obl-
M BGNn3KM K TeOpPEeTUYECKUM 3HAYEeHNAM, a 3Ha4uT, U Apyr Kk apyry. Tect Konmoroposa —
CmupHoBa npu ypoBHsX oT 1% o 5%nokasarn, YTo HET OCHOBaHWU cYUTaTh 3TN BbIOOPKK
npeacTaBnALWNMN pasHble pacnpeaeneHuns.

Mony4eHHbIN pe3ynbTaT NO3BONSET NPEANoONoXuTb, YTO NpU nogbope pacnpenene-
HUA peanbHbIX JaHHbIX B @HANOrM4yHOM crny4dae pelleHne MoxeT ObiTb He e4MHCTBEHHbIM
(ecnu B kayecTBe KpUTEpUS KayecTBa Ucnonb3oBaTtb TecT Konmoroposa— CMupHoOBa).

Mpn 06paboTke AaHHbIX O BpeEMEHU paboTbl NporpamMmsbl, peannayroLlen COpTUPOBKY
mMaccuBa paBHOMEPHO pacrnpeneneHHbIX CrydanHbix Yncen’, Bbiny nonyveHsl creqyolume
pesynbTaThbl.

Tabnuya 2
[aHHble o0 BpemeHu paboTtbl anroputmoB 1 u 2
Anzopumm | O6bem maccuea | K-m acummempuu | K-m akcuyecca | JB-test KS-test
1 100 -0.0317 0.0146 0 0
1 200 -0.0127 -0.0229 0 0
2 100 0.2539 0.2188 1
2 200 0.2328 0.2048 1

Bpems paboTbl nepBoro anroputMma, cyas no KoddduumMeHTaMm acCuMMETPUM U IKCLEeC-
ca, UMeeT HopMarbHOe pacnpegerneHvne, 4To U noareepxagaeTca Tectamu Jarque — Bera m
Konmoroposa — CmupHoBa.

[na aHanusa BpemeHn paboTbl BTOPOro anropMtMa paccMoOTpUM KapTy KoadduumeH-
TOB aCUMMETPUM U 3KcLiecca BONN3M Havana koopavHar.

*®ainbl ¢ AaHHBIMKU O TPYAOEMKOCTU anropuTMOB MpY (PUKCUPOBAHHBLIX AfIMHAaX BXOAOB (B 3fieMeHTapHbIX
onepauusax) no6esHo npegocTtaeneHsl M.B. YNbsHOBbIM U MOMyYeHbl B XOO€ 3KCMEepUMEHTarbHbIX Uccre-
[1I0BaHW anropMTMoB, NPOBEAEHHbIX B MPOLIECCe HanucaHus KHuru [4].

8


http://e-koncept.ru/2015/
http://e-koncept.ru/2015/

Mykoea . H.Kapma KoaghgpuyueHmos acummempuu u sKcyecca 8 rnpernooasa-

HuUu meopuu eepoamHocmeli u Mamemamuyeckol cmamucmuku// KoHuenm. —
2015. — Ne 08 (aseycm)— ART15268. — 04n.n. — URL: http://e-
koncept.ru/2015/15268.htm.— ISSN 2304-120X.

Hay4HO-MEeTOANHECKIA

SAEKTPOHHE

Puc.3. PacnpedeneHusi 6bniusu Havyana KoopOuHam 8 cucmeme (7/ 1 yZ)

Kak BngHo, Habopy kKoaddpMUNEHTOB acCMMMETPUN N 3KcLecca BbIBOPOK, COOTBETCT-
BYHOLLMX BTOPOMY anroputMy, He COOTBETCTBYET HMKAKOE Kilaccuyeckoe pacnpeneneHue.
Bnuwke Bcero Kk TodkamMm, COOTBETCTBYIOLMM 3TUM BblOOpKaM, HaxoaMTCa NUHUA FOrHOP-
ManbHOro pacnpegeneHus. JoctatoyHo 65IM3kM K BbIOOPOYHBIM 3HAYEHUSIM TOYKW, COOT-

BeTCTBYlOLME NOrHopManbHomy pacnpeaenermio ¢ 4 =0 o€ [0.08;0.10] . MpoBepka Tec-
Tom Konmoroposa — CMupHOBa nokasarna, 4to nepsasi Bbibopka (kacatoLiasacs copTMpoB-
Kn BTOpbIM MeToaoM Maccuea u3 100 anemMeHTOB) He cornacyeTcs C rmnoTe3on O NOrHop-
ManbHOM pacrnipegeneHuun. A BoT BTopas Bblbopka (MaccmB 3 200 yucen) cornacyeTcsa ¢

FMMOTE30i1 0 NOrHOpManbHOM pacripeseneHnm u ¢ napametpamn 4 =0 o € [0’059;0’076].

Mpepnaraembin cnocob onpefeneHna Tuna pacnpefeneHns no BblOOPOYHbIM KO-
adppuumeHTam acCuMMETPUM N SKCLEecca NPOCT B UCNOSMb30BaHUM, C €r0 NOMOLLIbIO noaou-
paTb pacnpefeneHne obpabaTbiBaeMbIX AaHHbIX MPOU3BOMBHOW NPUPOAbI MOXET Aaxe
nonb3oBaTenb, obnagarwun Nub MUHUMArbHBIMU 3HAHUSMU TEOPUN BEPOSTHOCTEN U
cratuctukn. K 4OoCTOMHCTBaAM MeToda MOXHO OTHECTW HarnagHoCTb: KapTa pacnpegene-
HUA NO3BONSET fEerko OPUEHTUPOBATLCA B MHOroobpasum pacnpegeneHunn, nogbupartb
Hanbonee nogxosimne pacnpeneneHnsa n cpasy UCKYaTb U3 PacCMOTPEHNA CEMENCT-
Ba pacnpeneneHnin Co 3Ha4eHUsIMU KO3 PULMEHTOB aCMMMETPUN N IKCLiecca, Sanekumu
OT BbIOOPOYHBLIX. HarnsgHOCTL MeToda U ero NpocToTa B UCMOMNb30BAHUN MOTYT CIYXXUTb
AONOMNHUTENBbHLIM CTUMYSIOM ANS CTYOEHTOB NPU U3y4YeHun Kypca Teopun BEPOSATHOCTU U
MaTeMaTu4eckom cTtaTucTukn [5,6].

HepocTtatkoMm MeToda sBnseTcs To, YTo gaxe y 6onbwmnx (nopsgka 10000) nocne-
A0BaTeNIbHOCTEN, MOSTYYEHHbIX FEHEPATOPOM CryYalHbIX YMCEN, 3HAYEeHUs KoapdpuumneH-
TOB aCMMMETPUU 1 3KCLecca MOryT 3HaYUTENbHO OTNINYATLCA OT TEOPETUYECKUX.

[ns ucnonb3oBaHWA MeToda Ha MpakTuke MOXHO pekoMeHAoBaTb NPOBEPSTb Tec-
TomKonmoroposa — CMupHOBa rmnoTe3y O HENPEPbIBHOM pacnpefeneHum ¢ napameTpa-
MW, BOCCTAHOBSIEHHbIMU MO KOIPPULMEHTAM acCUMMETPUM N 3KcLecca. [1pyn 9TOM HyXHO
noacTaBNATb 3HAYEHUS NapaMeTpoB pacnpeneneHus, oTcTynas Ha HEKOTOPYHO BESTUYUHY
OT 3HAYEHWN, BbIYUCIEHHBIX MO BbIOOpPKE. BennumHa oTcTyna 3aBUCUT OT pacnpeaeneHus
N OT 3aaBaeMoro ypoBHS Kputepus. [Ansa AUCKpeTHbIX pacnpegeneHnin MoOXHO NUCNosb30-

2
BaTb Kputepui Mupcona (£ ).
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Skewness-kurtosis map as a probability theory and mathematical statistics tool (educational aspect)

Abstract. The paper deals with a new approach to probability distributions identification, which is based on

skewness and kurtosis of some well-known distributions. These distribution’s skewness, and kurtosis deter-

mine curves, or points on the coordinate plane “skewness — kurtosis”. The sample skewness, and kurtosis

although determine a point on this plane. If this point belongs to the curve or the set of points, or places near

them, we need to verify the hypothesis that the sample belongs to the corresponding distribution. The ap-

proach proposed is adapted to educational use in probability theory and statistics.

Keywords: skewness, kurtosis, discrete distribution, continuous distribution, probability theory, statistics.
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