JNleBaHpoBckun C.A.© 2017
K Kypcy nekuum «MeTponorus, ctaHaapTmsaumnsa n ceptudmnkaums»

OBPABOTKA U AHANN3
YNCJTIOBOUN UH®OPMALLNN,
NONYYEHHOWU
PESYJIbTATE USMEPEHUW

LLEJIN N SALAYUYN




LEJIb OBPABOTKN U AHAJIU3A
YACNIOBOU NHPOPMALIUI

Caenatb HaAeXHble BbIBOAbI O pe3y/bTaTax
M3MepeHMn Ha  OCHOBAHWUKM  MacCCUBA
YN CNOBbIX OAHHbIX, NOJIY4€HHbIX B
pe3ysbTaTe HabnwaeHMNn 3a O0ObEeKTOM

N3yyeHus.




CTOXACTUYHOCTDb

3aBUCUMOCTb OTKIMUKOB OT
¢hakTopoB B TOM YuUcne
onocpeaoBaHa U
CNny4YauHbIMU NPUYUHAMU
(BO3MyLLEHUAMM) 1
SIBNAETCA CTOXaCTUYECKOMN.

®AKTOPBDI

(n3BecTHbIE XAPAKTEPUCTUKU

Ob6BbekT (oTKNMKMN,

N3yyvyeHus pe3ynbraTthl
n3MepeHuns)

BO34eUCTBUA,

ycnoBsus
U3MepeHus)

CTOXaCTUYHOCTb 3aBUCUMMOCTU MPOSABALAETCS,
HanpuMmep, B TOM, YTO MPU OOHUX U TEX Xe
3Ha4yeHUsX paKTopoB B pa3/inyHble MOMEHTHI
BpeMeHn OyayT obHapy)XeHbl pas/inyHble
3Ha4YeHUs OTK/INKA 3



C/TYHYAMHBIN XAPAKTEP
YNCNOBOU NHGOPMALINK

N\ M3-3a HaNMuMs BO3MYLLEHW, Yncna B
MaccuBe AaHHbIX (pe3ynbTaThl
N3MepeHuns), Ha OCHOBaHUN KOTOPbIX
HeobxoAnMO AenaTb BbiBOAblI 06 06bEKTE,
npeacTaBNAOT cobon 3HaYeHns
C/TY4auHbIX BESTIUYUUH.

[pyron NpuymMHON Cny4amHoOro xapakrepa MHpopMaLnm MoryT
ObITb pa3NMYHbIE NOrPELLIHOCTN U3MEPEHUS




CNYYAUHASA BEJINYNHA

v BennumHa, kKoTopas B pe3y/sbTaTe WU3MEPEHUA MOXeT
NMPUHATb TO WKW NHOE 3apaHee HEN3BECTHOE 3HaYeHue

v BennumHel, KOTOpble MOryT MpPUHMMATb B pe3yjbTaTe
N3MepeHnsa pasnnyHble 3HAYeHUA, NPUYEM A0 U3MepeHUus
HEBO3MOXHO NMpeaBUAeTb, KAKUMN UMEHHO OHU ByayT

v BennuyunHa, U3MepaemMad B nccajieayemMblixX sKCnepmnmMeHTax,
NCXOAbl KOTOPbLIX 3apaHee HE U3BECTHbI N 3aBUCAT OT
C/ZiydanHbIX NPUYNH

v

Bcskas cnydariHas BenMuMHa X 06naaaeT TeM CBOMCTBOM, YTO MpU
NPOM3BOACTBE B HEW3MEHHbIX YCIOBUSAX N HabnwogeHun 6yayt
3aperncTpupoBaHbl HEOAMHAKOBLIE 3HAYEHWUS Y1, Yor - X, CPEOM
KOTOpbIX, OAHAKO, MOIyT BCTPEYaTbCSA N MOBTOPSOLLMECS.




TUMbI CIYYANHbBIX BEJTUYUH

» AUICKPETHAA
» HEITPEPbIBHAA




ANCKPETHAA
CJIIYHANHAA BEJTUMNHA

[IpHMMaET NuLb oTAeNbHble, U30JIMPOBAHHbIE
OAHO OT ApPYroro 3Ha4yeHus.

TakuMm CBOMCTBOM 06nagatoT aTpubyTUBHbIE MPU3HAKM
(uBeT npeaMeTa, COPT NpPoAyKUMWM, TOAHOE UK
6bpakoBaHHOe nlgenuve u T. 4.).

OTaenbHble 3Ha4eHus NoA06HbIX napaMeTpoB
onpeaenstoTcs NyTeEM cYeTa U MNO3TOMY 3HAYEHUSIMM
ANCKPETHOU CJZIyYaMHOU BeJINYMHbI MOryt O6biTb
TOJIbKO HaTypaJZibHble uucna.




HEINPEPBIBHAA
CJIIYHANHAA BEJIMMNHA

[IpMHMMaeT nrobble BewecTBeHHble 3Ha4YeHus 13
HEKOTOPOro CBOMCTBEHHOIO €M YNC/IOBOro MHTEPBana.

TakuM cBOMCTBOM 06N1a4al0T KOJIMYECTBEHHbLIE MPU3HAKK
(MEXaHNYECKME  CBOMUCTBA  MaTepuana, dakKTU4eckue
pasMepbl NpoAyKuUuW, MPOU3BOAUTENBbHOCTb arperata npu
obpaboTke KOHKpeTHoro npodwunepasmepa uM T. 1.)
OTaenbHble 3Ha4YeHUs1 TakuxX napaMeTpoB onpeaensitoTcs

nyTeM U3MepeHM WM pacuyeToB N M03TOMY MOryT
6bITb N106bIMU AEUCTBUTEIbHBIMU YUCTTAMM.




CBONCTBA
C/TYMAMHOW BEJIMYMHbI

» WICTUHHOE 3HAYEHUE

CnyyamHas BennYMHa WUMeeT Takoe eAUHCTBEeHHOe
3HaYeHNe, K KOTOPOMY TAroTelT BCe OCTaJibHble.
XapaKTepUCTuKa - mMaremMatnyeckoe oxuaarHme

» BAPUALLNA
Habniopaemble 3HAYeHUAs CAYYaMHOW  BEJINYUHDI
paccesHbl OTHOCUTE/NIbBHO  MaTeMaTU4YeCcKoro

OXUAaHUA (OTKJIOHAKTCA OT HEero) B COOTBETCTBUMU C
oco6eyHogTﬂM|/|, 00BbEKTUBHO MNPUCYLWLLUMWN AAHHOM
Cly4aHOW BeINYnHe.

XapaKTepUCTUKU:
o Amucrepcud
o CTAHAAPTHOE OTK/IOHEeHHue (CTaHaapT)




3AKOHOMEPHOCTY
CJTYYANHOW BEJINYMHDI

» OTPAHWUYEHHbLIN MHTEPBAJT BAPLMPOBAHWS

» 3AKOH PACTIPEAEJIEHUA




OrPAHUYEHHOCTb
MHTEPBAJIA BAPLMPOBAHWNA
CNIYYAUHOW BEJIMMUHDBI

CnyyanHas BesiMYmMHa MOXET NPUHUMATb
3HAYeHMA TOJIbKO U3 UHTepBana, BeJIMYMHA U
NOJIOXXeHNe KOTOPOro Ha YNC/IOBOU OCH
obycnosneHbl ee pru3nyeckon npupoaoun.

CnyyamHOCTb MPOSABAAETCA NUWb B TOM, YTO
3HaYeHne, KoTopoe OyaeT OOHapyXeHO B

HEKOTOPbI MOMEHT HabNoAeHNA, 3apaHee He
N3BECTHO.
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3AKOH PACMPEAENIEHUA CNYYAUHOWM
BEJIMYUHDI

Kaxpoe BO3MOXHOE€ 3HayeHue ClydyauHou
BE/INYNHbI MPOSABNAAETCA BHYTPU MHTEpBana ee
BAPbMPOBAHNA C COBepLUIEHHO ornpeneneHHOU
BEpPOATHOCTbIO.

COBOKYMHOCTb BO3MOXXHbIX 3HAYEeHUU
CTY4aMHOU BeJIMYUHBI N COOTBETCTBYIOLLUX UM
BEpPOATHOCTEN NosABAEHUS Ha3bIBAKOTCH
3aKOHOM pacnpeneneHus BEPOATHOCTHU

(3aKOHOM pacnpepeneHunsa, pacnpepneneHunem)
O0AHHOW CNYYAaUHOWN BENUYUNHDI
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GOPMBbI
OTOBPAXEHNA PACINPEAENEHINA

» PYHKUWNA PACIPEAEJIEHNA
(Dencity Function)

» MJIOTHOCTb
PACIMPEAOEJTEHNA
(Distribution Function)




OTobpa)kaeT BEpOSATHOCTb

¢yH KLI,MH CObbITUS, 3aK/04atoLerocs B
TOM, YTO C/ly4anHasa BeIMUYNHa
PACMPEAENTEHUA (HanpuMep X) npumer

Y i 3Ha4eHne MeHbLIE, YEM
(Dencity Function) IDOV3BONBHOE

NeNUCTBUTENbHOE YMCIIO X

F(x) Fx)
1+ 1 .
<_
4_
Flx
F((x?g / }P(x1<x<x2) -
/ -«
| > i —
0 Xmin X1 X2 Xmax X 0 Xmin Xmax X
Ans HenpepbiBHOW BEJ/IMYUHDI [Ans ANCKPETHOWU BEJIMUUHDI

) AN \ t



NJNOTHOCTDb
PACIMPEAEJIEHUA

(Distribution Function)

OTobpaxkaeT BepoSiTHOCTb
COObITUS, COCTOSILLErO B TOM,
4YTO NPOM3BOSILHOE 3HAYEeHME

X Ciy4amHon BenuumHbl X
HaxoauTCs B HEKOTOPOM
Hanepen 3a4aHHOM

MHTepBane {x;,x,}.

Ecnu dpyHKUMS
pacnpeaeneHns AaHHOM
CNTy4anHOW BENUYMHDI
HenpepbIBHA U

andpepeHumpyema, 1o
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BbIBOPOYHbLIN METO/,
N3YYEHUS

CNYYAVNHOW BENNYUHDI

TMCTOIMPAMMA PACIPELOENEHUA

YacToTa (4acTocTb) nosiBNeHus

N LleHTp paccesiHus
Knaccbl 3HayeHui napameTpa

[nctorpamma
aBnsercs
BbIOOPOYHBIM
0TOBOpaXXeHneM
NNOTHOCTK
pacnpefeneHus
nceneayemoro
napameTpa

< Pa3bpoc napameTtpa

3HayeHus napameTpa X —»p

F’EHEPAJIbHAA COBOKYIMNMHOCTb
NOSTHOE MHOXECTBO BO3MOXHbIX
3Ha4YeHnn napameTpa

B COOTBETCTBUU C €ro pmandecKomn
Npupoaon 1 0COBEHHOCTAMMU
npouecca

{xin

=

BblIBOPKA
orpaHuU4yeHHoe
MHOXECTBO
3Ha4YeHun, {xi}n
oOHapy>KeHHbI
3a Bpewms
HabnaeHusa

ONMUCATEJIbHbIE
CTATUCTUKU



O I'I M CAT EJ'I b H bl E KoninyecTtBeHHble
OLIEHKN XapaKTepUCTUK

CTATUCTUKWA MCCTIENyEMOro
napamMeTpa C YYEeTOM ero

CTOXACTUYHOCTMU

» XapPaKTepUCTUKH
MOJIOXKEeHWNA.
- CpenHee BbIbOpOYHOE
- Mopa
- MepmnaHa

TEOPETUYECKAA KPUBASA

» XapaKTepucTuku
paccesaHusa (Bapuaumn):
> Pa3max (MHTepBan)

o [ncnepcus
o CTaHAapTHOE OTKJ/IOHEeHMne

YacTtoTa (4acTocTb) NnosiBNeHns

» 3aKOH pacnpeneneHuns
(TeopeTnyeckas Kpupas)

\ 3Ha4yeHuA napameTpa —>}
Y
BbIBOPOYHOE PACNMPEAENEHUE
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H O P M An b H O E PacnpeneneHue

HEIMPEDLIBHON

PACNPEAENNEHWUE cermni, A

KOTOpPOro XapakTepHa
MNIOTHOCTb
pacrnpeaeneHns Bnaa

LI— MaTeMaTM4ecKoe oxuaaHue (XapakTepucTuka

e ,—C:li X MONOXEHUS UCTUHHOIO 3HAYEeHUs ClyYanHOM
n= Be/IMYKMHbI). BbibopoYyHas oueHKka — cpegHee
BblIOOPO4HOE.

O - CTaHAApTHOE OTK/IOHEHMEe (XapaKTepucTmnka
BapuaLumn ciydYanHon BeNUYKMHbLI). BbibopoyHas
OLIEHKa — Bb/I6OPOYHOE CTaHAaPTHOE
OTK/IOHEHUE:

1 n

Z(xi _3_6)2

n—15
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OCOBEHHOCTU NMNOTHOCTW
HOPMAJIbHOI'O PACIPEAEJIEHNA

. KpuBas nnoTHoCTM pacnpeaeneHus
CMMMETPUYHA OTHOCUTESBHO L
n npw 3ToN abcumcce gocTuraeT
MaKCMMyMa, KOTOPbI paBeH
oz 1 03989
max

O 2T o

. ECcnn HezaBucumebie C/ly4da MNHblE BENMNYUHDI

X; U X, UMEIOT HOpMasibHble pacrnpeaeneHus,
TO ANSA NPOU3BOJIbHbLIX Yncen a U

BenmumHa Y= aX;+ BX, TaKke nmeet
HOpMasibHOe pacrpefeneHme, Npuyem

Ky = Oy + By

. 2 2 2
| Gy =4/0°CYy, +Bo%,

f(x),
o |
oV2m ’

- . = X
—36 260 -0 ML +0 +20 +30
U
| p0,7 403
§ L - Y,
p~0,95; o~0,05
" /

I

p~0,99; 0~0,01
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AOBEPUTEJIbBHAA BEPOATHOCTDb
N YPOBEHb SHAHNMOCTWN

[loBeputenbHasa YpoBeHb
BEPOSATHOCTb p 3HAYMMOCTH 0

» BepoATHOCTD » BepoATHOCTD
NpaBuJIbHOIO BbiBOAA OLIMOOYHOro BbIBOAA

» BepoATHOCTbL TOro, » BepoATHOCTbL TOro,
4yTO CcobbiTHE 4yTO CcobbiTHE
npou3onger He NnpounsonaeT

p+o=1
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CTAHOAPTHOE
HOPMAJIbHOE PACINPEAEJIEHUE

PacnpeneneHne HernpeppiBHOM CNyYaiHOW BENNYUHbI, AN KOTOPOro
XapaKTepHa NNOTHOCTb pacnpeaenenns Buaa

Z — HOPMUPOBAHHOE 3HAYEHUE CITyYanHOWN BENYNHDI:

_x—p
O

Z
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OCOBEHHOCTW
CTAHOAPTHOIO

HOPMAJIbHI'O PACITIPEAENEHNA

1.INNOTHOCTL  CTAHAAPTHOrO  HOPMAJIbHOro
pacnpeneneHns CMMMETPUYHa
OTHOCUTESIbHO OCWM opAuMHaT U  UMeeT
MaKcuMyM, paBHbin 0,3989.

2.MMNOTHOCTb  CTA@HAAPTHOMO  HOPMasIbHOro
pacnpeaeneHus aBnsieTcs YyeTHOU
dyHkumen, T.e. f(z)=f(-z).

3.MNpwn |z|=4 nnoTHOCTb CTaHAAPTHOro
HOPMasibHOro pacripeAeneHnus paBHa HyJto:
f(4)=f(-4)=0.

4.3HayeHne GYHKUMM  HEHOPMUPOBAHHOMO
HOPManbHOrO  pacnpedeneHnss  pPaBHO
3HaYeHuto DYHKLMM CTaHAApTHOro
HOPManbHOro pacrnpeaeneHus.

4 1(2)

-4 -3 -2 -1 0 1
L
p~0,7; a~0,3
Gl
p~0,95; a~0,05
N

Y

p~0,99; 0~0,01
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