[loKkazaTenu Bapuauuu



HeobxoanmocTtb namepeHus
Bapuauum

CpegHaa BenuynHa Xxapaktepusyet
COBOKYMHOCTb MO U3y4YaemMoMy MPU3HaKy,
TaKOW XapaKTEPMUCTUKN COBOKYMNMHOCTU ByaeT
OOCTaTOYHO, ecrnn pa3bpoc nHamemayanbHbIX
3HAYEeHUN HEBEINK

Korga psia xapaktepu3yeTcs 3Ha4YNTENbHbIM
paccenBaHMeM HOMBUAYarnbHbIX 3HAYEHUN,
TO NPUMEHEHNe cpeaHen BennynHbI
orpaHn4yeHo



HeobxoanmocTtb namepeHus
Bapuauum

[1pn 3Ha4YNTENBHOM pPacCenBaHUN
nHamBuMayarnbHbIX 3Ha4YEeHUN HEODXOONUMO
paccuuTaTb crneuuanbHy CUCTEMY
nokasarerneun, XxapakTepusyoLwmx cpeaHnm
pasmep OTKNOHEHUN nHamemMayanbHbIX
3HA4YeEHUWN OT cpegHEeN BENNYNHBI N CTEMEHb
KonebrnemMoCTn Npu3Haka B COBOKYMHOCTU, T.
e. Nokaszarteneu Bapuauymu



[Toka3aTenun Bapuauum

o /lcrnonb3yloTca ABe rpynnbl NokasaTernemn
Bapuayum:
- abcontoTHble: pa3max Bapuauum, cpegHee

NTMHENHOE OTKNOHEHUE, ANCNEepPCcus,
cpeaHeKkBaapaTndeckoe OTKITIOHEeHMe

- OTHOCUTENbHLIE: KO3 PULMEHT
ocUuUNNAUnKn, NMUHENHBIN KOIMMDULIMEHT U
KO3 MPULIMEHT Bapuauunm



1. Paamax Bapuauun

o« PB — pa3HOCTb MexXay aKCTpeMarbHbIMU
3Ha4YeHnaMU nNpu3Haka B coBOKynHocTu. PB
NMMEET eanHNLY N3MepeHnqa, coBnagatoLLyto C
eanHULUEN U3MepeHnsa npmsHaka y eanHuu
COBOKYMHOCTH



Pa3max Bapualun

R=x__—X

min

HepoctaTtoKk PB: OH yYnTbIBaeT TONbLKO
KpauHMe 3HAa4YeHUA U He YYUTbIBaeT
NPOMEXYTOYHblIe 3Ha4YeHUs



2.CpeaHEE AMHEITHOE OTKAOHEHUE

Henocrarok PB ycrpansier mokasarens CJIO.
OH paccuuThIBaeTCs IO ABYM (PopMyJsIam:
@) 0J1 HeCZPYRNUPOBAHHBIX OAHHBIX (MO
hopmyne cpeonenu apugpmemuueckoit npocmoit)

0) 014 czpynnupoBaHHvIX OAHHBIX (NO
¢opmyne cpeonein apupmemuueckoi
636CUIEHHOIL)




CpeAHee AMHETHOE OTKAOHEHUE

a) 0/ HeCZPYRRUPOBAHHBIX OAHHbBIX

a:ZW—M
n

0) 014 ccpynnupoBaAHHBIX OAHHDBIX

:Zm—fkf
A

d




CpeAHee AMHETHOE OTKAOHEHUE

Y CJIO ecTh eauMHUILIA U3MEPCHMUS.

OH 00Ja4aeT CepbE3HBIM HEJIOCTATKOM: B
YHCINUTENIC HET MMHYCA, a CaM IOKa3arelb —
MOJIOKUTEIBHOC YMCIIO. JTa MpoodaeMa
pEIIACTCS TPETHUM 1 YETBEPTHIM I10KA3aTCISIMHU
BapUallMU — JIUCIIEPCUEH U
CPEIHEKBAAPATHYECKUM OTKIIOHCHUEM




3. Jlucnepcusd -

DTO CPEIHUN KBAAPAT OTKJIOHCHUN WHIUBHUIYAJIbHBIX
3HAYCHUU OT CpeaHEH BEINYUHbI. OHA PaCcCUMTHIBACTCS
10 MPOCTOM 1 B3BEIIeHHOM popmynam. J[1s ee
0003HAYEHUS UCHOIB3YETCS rpeuecKas OykBa CUrMa.




Jlucnepcus

a) 0,151 HeCZPYRRUPOBAHHBIX OAHHbBIX

GZIZ(x—)?)
n

0) 014 ccpynnupoBaHHbIX OAHHDBIX

2 Z(x_f)z'f

o = Zf




PacyeT ancnepcum
Ans BapuauuoHHOro psaga



OcyuwecTBnsaeTca npu NnomMoLuu
B3BewWeHHON hopMynbl;

2 Z(x—f)z f

o~ = Zf



Yricnno

Bblpanf.OTKa, padounx, f * xfo| x| xS X—X (x —Txc)2 - f f
10 200 3 190 | 570 | 3 | 9 3 | -639 | 12249,63 27
200-220 12 210 | 2520 | -2 | -24 | 15 | 439 | 2312652 48
220-240 50 230 (11500 | -1 | -50 | 65 | -23,9 | 28560,50 50
240-260 56 250 | 14000 | 0 0 |121 | -3,9 851,76 0
260-280 47 270 {12690 | 1 47 168 | 16,1 | 12182,87 47
280-300 23 290 | 6670 | 2 46 191 | 36,1 | 29973,83 92
300-320 7 310 (2170 | 3 | 21 |198 | 56,1 | 2203047 63

320 u Oostee 2 330 | 660 | 4 8 200 76,1 | 11582,42 32
AToro: 200 50780 39 140558 359




, 140558

=702,79
200

O

o =4+/702,79 = 26,5(m)



CBOMCTBa AMUCNEPCUN



1.Ecnun n3 Bcex BapuaHT BblYeCTb KaKyro-rnmdo
KOHCTaHTy, TO AUcnepcust ot 3Toro He N3MeHUTCH:




2.Ecnun Bce BapuaHTbl pa3aennTb Ha KOHCTaHTY A,
TO AuUcnepcusi yMeHbLUNTCA OT 3Toro B A? pas:

[ x )7\2

Z\A 4) !
) > f

Q
|
|






3. ducnepcua paBHa pa3HOCTU cpeaHero KBagpara
BapuaHT U KBagpaTta ux cpegHeu:

, Y -3 Y (P -2x-x+%)

O = p— p—

n n
2 — -2
E X E 2X-X E X
—_— | —_—
- | —
n n n







4. Ecnu paccuntaTtb cpegHee KBagpaTun4yeckoe
OTKNOHEHMe OT NIIOOON KOHCTaHTbl A, OTNIMYHOMU OT
cpenHen apucdpmeTnyecKoun, TO OHO Bcerga oyper
Oonblue agucnepcumn Ha KBagpaT Ppa3HOCTU MexXAay
cpeaHen N 4aHHON KOHCTaHTOU A:

63\2624‘()_(—/4)2 , rge

o’ = Z(X_A)z'f
A Zf




PacuyeTr aucnepcuu
VNPOLUEeHHbIM CMOCOOOM



PacueT gucnepcum ynpoweHHbIM CoCoOooMm
OCYLLECTBIISETCA Ha OCHOBE NepeYvYnCrieHHbIX
cBouCTB no dopmyrne:




Yricnno

Bblpanf.OTKa, padounx, f * xfo| x| xS X—X (x —Txc)2 - f f
10 200 3 190 | 570 | 3 | 9 3 | -639 | 12249,63 27
200-220 12 210 | 2520 | -2 | -24 | 15 | 439 | 2312652 48
220-240 50 230 (11500 | -1 | -50 | 65 | -23,9 | 28560,50 50
240-260 56 250 | 14000 | 0 0 |121 | -3,9 851,76 0
260-280 47 270 {12690 | 1 47 168 | 16,1 | 12182,87 47
280-300 23 290 | 6670 | 2 46 191 | 36,1 | 29973,83 92
300-320 7 310 (2170 | 3 | 21 |198 | 56,1 | 2203047 63

320 u Oostee 2 330 | 660 | 4 8 200 76,1 | 11582,42 32
AToro: 200 50780 39 140558 359
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HepocTaToKk gucnepcum COCTOUT B TOM, UYTO
OHa MMeeT pa3MepPHOCTb BapUaHT,

BO3BeAEHHYI0 B KBaagparT (pyornen B KkBagpare,
yerioBekK B KBagpare)

YTOObI YCTPAHUTb 3TOT HEAOCTATOK,
NCNorib3yeTcAa cpedHee Keadpamuy4yecKoe
OMKJIOHeHuUe



—!

4.CpenHee KBaaparu4eckoe OTKJIOHEHHUE

a) 0151 HeCZPYRNUPOBAHHBIX OAHHbBIX

Z(x—)?)2

Gz\ -




6) onsi cepynnupoeaHHbIX OaHHbIX

> (x-%)-f
\ f

O npencraBnsaeT coobou cpegHee KBagpaTtu4veckoe
OTKJTIOHEeHMe BapuaHT psaaa oT cpeaHen BenMUYUHbI



—!

CpenHee KBaapaTuiecKoe OTKJIOHEHHE

IMEET CANHNULBI N3MEPEHUS , @ TAKKE MOKET NPAHAMATH 1T0JIO’KUTEIILHBIE
M OTPULIATEIIBHBIC 3HAYCHUS, IOCKOJIBLKY TIOJIy4aeTCs B PE3YJIbTaTe
M3BJICUCHUS KBAaJAPATHOTO KOPHSI.

C momompro CKO MOXHO yTBEpKIaTh, 4TO I-TOE 3HAYCHHE IIPU3HAKA B
COBOKYITHOCTH HAXOJUTCS B IIPEACTIAX:

f—Géx.£f+G

l



OTHOCUTeNbHbIE NOoKa3aTenu BdApUuduuu




OTHOCMUTenbHbIe NoKa3aTenu Bapuauum
NPUMEHSAIOTCA AONA pelweHns crneayrowmx
3agav:

- CpaBHEeHMue cTerneHn Bapuauumn pasinyHbIX
BapuaLMOHHbIX psiaoB

- XapaKTepuCTUKa CTeneHn ogHOPOAHOCTHU
COBOKYMHOCTM



KoadhdbunumeHT ocumnnaumm

R

V, =—-
X

r

100%, e

R - paamax Bapuauuu

X - cpeaHee 3Ha4YeHue




KoadhdhbmumeHT ocunnnauum oTpaxaer
OTHOCUTESIbHYIO KONebnemMoCcTb KpanHux
3Ha4YeHUU Npru3Haka oTHOCUTEeNbHO cpeaHero
3Ha4YeHus



JInHenHbIN KO3adhpUUMeHT Bapunauumn

V.

d

— i . 100%, rge
X

d - cpeaHee NTIMHEeUHOoe OTKITOHEeHue




KoadhdhunumeHT Bapuaumnm

O

V' =—-100%

X

XapakTepusyeTt om0 ycpeagHeHHOro 3Ha4yeHus
OTKNTOHEHUUN OT cpeaHeun BeNMM4YuHbI. [Mpu aTom

COBOKYMHOCTb CYUTaeTcAa ogHopoaHon, ecnm V H
npeBbiwaeT 33%



- O

,_ 26,5

100 =
2539

~. ~10,44%
X






B ycnoBusix HOpManbHOro pacnpegeneHus

cyLlecTBYyeT 3aBUCUMOCTb Mexay BennunHon O u
KOJFinyecTBOM HaONOOEHUMN:

'V pacnonaraetcsa 68,3 %

— acnonaraetca 94.5 %
B ipeaenax X - zqa@l:roueHm‘/’r 0

B npegenax )_( i 36 pacnonaraetcs 99,7 % HabnogeHml



Ha NPaKTUKe NMo4YTn HE BCTPEYaloTCA OTKITOHEHUA, KOTOPbIE

npeBbILaoT 30. OTknoHeHue B 30 MOXET cuUMTaThCs
MaKcuManbHbIM

[1py NOMOLLKM STOro NpaBmnna MOXXHO MOMYYUTbL NPUMEPHYIO
oueHky O.




Jlncnepcus
AJbTEPHATUBHOIO MPU3HAKA



[Tpn3Haku, KoTopbiMK 06ragatoT 0gHU eauHNLLbI
COBOKYMHOCTU W He obrnagatoT Apyrme, HasbiBaloTCS
aJibmepHamueHbIMU. KornnyecTtBeHHO Bapumayms
anbTepHaTMBHOIO NpmnaHaka nposaBnseTcsa B 3HavyeHum O
Yy eAuUHUL, KOTOopble MM He obnaaatoT, Unn B 3Ha4eHU
1y eanHUL, KOTOpble UM obnaaatoT



roe

X f
0 q
1

g- Jonsd eanHuvl, He obnagarowmx nPU3HaKom
p- gons egnHuy, obnagatoLwmx NpU3HaKom

p+q=1



CpenaHee 3HAYECHME
AJIbTEPHATHBHOI0 NPH3HAKA




Oucnepcua anbTepPHAaTUBHOIO NMPU3HaKa :

» _Zl-%)f _(0-p)f-q+(-p)-p

O = = =

2f ptq
2 2
=pq+q’p=(p+9) pq=pq

MakcumarnbHoe 3HadYeHue AUCnepcumn ansTepPHaTUBHOIO
npusHaka 0,25
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[IlpaBUIO CrnoXeHusa AMcnepcun



BblaenawT amcnepcun:

1) obLyto
2) MeXrpynroByto
3) BHYTPUrPYnNnoByto



BennuunHa obuien gucnepcmmn xapakrepmayet
Bapunauuio npmn3Haka nog BoO34eNCTBUEM BCEX
doakTOpOB, BbI3bIBAIOLLMX 3TY BapuaLuuio:

o2 — Z(xj _f)z fJ
>7,

roe j — HoMep BapuaHThbl




MexrpynnoBaga gucnepcus (aucrnepcus rpynnoBbIX
CpeaHUX Unn pakTopHasa gMcnepcusi) xapakrepmusyet
CUCTEMATUYECKYIO Bapuauuio, T. €. pasnmyuns B
BENTMYMHE N3y4YaeMOoro npuaHaka, BO3HUKatoLLme noa
BITUAHWNEM OOHOro dpaktopa, NMosIoXKeHHOro B

OCHOBaHWE rpynnupoBKU



z(fi — f)z h;
2N,

roe Xi — cpefHee 3Ha4yeHne n3y4aemoro npuaHaka ons i

— 1 rpynnb
— — obuwas cpeaHsasa ansa BCEU

X COBOKYMHOCTH

] - HOMEp IpyIIIbI

nl. — KOJIMYECTBO €JIMHMUIIL B I — U TPYIINE






BHyTpurpynnosaga (cpeaHsa n3 rpynnoBbiX UMn
OoCTaTo4yHas) AUCNepCus XxapakTepusyeTt criydanHyto
Bapuauuio, T. €. Ty YaCcTb Bapuauun, kotopas
Bbl3BaHa AeUCTBMEM AOPYrMX HEYYTEHHbLIX PaKkTOpPOB,
N HEe 3aBUCALLYIO OT doaKTopa, NOMNOXeHHOro B
OCHOBaHUW rPyNMUPOBKMU:



Z 2
—2 (Gi °nl’)
G — b

l
Zni

rge Giz - rpyrnnoBad gucnepcus

2 Z(xj—fi)z-fij

O. =

| 2.7




Obwana gucnepcusa paBHa Cymme
MEXrpynnoBOW U BHYTPUTrPYynnoBOn ANCNepCUn.

52 2



OMNUPUYECKNIN KOIPDNUNEHT AeTEPMUHALINN:

, O°
77 _(72

IAMNNPUYECKUN KO PULIMEHT AeTepMUHaLNK
nokasblBaeT Aoro o0Len Bapuaunm nsy4aemoro
npu3Haka, obyCcrnoBfieHHYO BapuaLnen
rpynnmMpoBOYHOrO Npu3Haka (pakTopHOro)



AMnupuyeckoe KoppensaumoHHoe OTHOLUEeHUE

52

77:\62

IMMUPUYECKoe KoppensaumoHHOEe OTHOLLEHNE XapaKTepmnayeT
cTeneHb BIIUAHUA rPYyNNMPOBOYHOIO NpuU3HaKa Ha
pe3ynsTaTUBHbINM NOKasaTelb. AMNUPUYECcKoe KoppendaunoHHoe
OTHOLLeHNE nameHsdaetcs B npegenax ot 0 go 1. Hem bninmxke n K
eanHuue, TeM CTEMNEHb BNUAHUSA BonbLue
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MomMeHTbI pacnpegeneHus



ObobLatoLme xapakTepucTmkm BapmaLMoOHHOro
psiga MoryT ObITb NpeacTaBneHbl CUCTEMOW
BENNYMNH, HOCALLMX HAa3BaHME MOMEHTOB
pacnpegeneHns



PopmMmyna momeHTa k-ro nopsaagkas:

k
D (x—da) - f
M, = Zf ]
roe: X — BapuaHTHhl
K — nokasaTtenb CTeneHu

f —yacToTbl
A — const




1.Mpn A=0 nonyyaem cucCTeMy HadalbHbIX
MOMEHTOB. Ha4yanbHbI MOMEHT K-ro nopsaaka
Bblpa)kaeTca oopMYyIJIon:

25
M, Zf

HayanbHbIM MOMEHT NEPBOro nopagka paseH X




Nz [1oJiydaemM CUMcrtem eHTPAaJlbHbIX
2 NpuA=X "o y LEHTP
MOMEHTOB.

LleHTpanbHbI MOMEHT K-ro nopsgka BblpakaeTcs
doopmynowu:

M; Z(Xif)k -/

LleHTpanbHbIN MOMEHT nepBoro nopsgka paseH 0
LleHTpanbHbIN MOMEHT BTOPOro rnopsaka paBeH o3




[pn A = XO nonyyaem cucmemy ycriI08HbIX MOMEHMOS:

! Z(x—xo)k - f

M, = :

2.

rne.  X,— HekoTopblii BAPUAHT psaa, 0OblYHO
BrIn3KUKN K ero cepeguHe




HopmMupoeaHHbLIU MOMEeHM NpeacTaBnsieT codoon
OTHOLLUEHWE LeHTpanbHOro MomMmeHTa k-ro nopsaaka K k-
OW CTEMNEHU CPeaHEro KBaapaTU4eCcKoro OTKIOHEHUS:




—!

HopMupoBaHHbLIN MOMEHT

- nepBoro nopsagka paseH O

- BTOPOro nopsagka paseH 1

- TPETbETo N HETBEPTOIO NOPAAOKOB NCMNOJIb3yETCH
AnA XapakKTepnuctmukm aCMMMEeTpmn N 3KCLUECCOB



[lokasaTenu acMMMEeTPUN U JKCLIecca



CUMMETPUYHBIM Ha3bIBAETCHA TakKoe
pacnpegerneHue, npm KOTOpomM BapuaHThl,
PaBHOOTCTOSLLME OT CPEOHEN, UMEIOT paBHbIE
yacToTbl. Ecnn pacnpegeneHmne aCMMMETPUYHO,
4aCTOTbl BAPUAHTOB, PABHOOTCTOSALLMNX OT
cpeaHeNn, He paBHbI MeXxay cobon



[na xapakTepucTukm aCUMMETPUN UCTOSb3YeTCs
HOPMMPOBAHHbIN MOMEHT TPETLEro NopsAaKa:

>
|

D
|

Ecnun A = 0 pacnpegeneHme CUMMETPUYHO
Ecnn A > 1 nmeeT MecTo NPaBOCTOPOHHAA aCUMMETPUS
Ecnn A < 1 nmeeTt MecTo JIEBOCTOPOHHAA aCUMMETPUS



[log aKkcLeccoM NoOHUMAaETCS CTEMNEHb
OCTPOBEPLLUMHHOCTW pacnpeneneHus, npm aTom
B Ka4ecTBe 3TanoHa bepeTcs HopMaribHOE
pacnpeneneHne. XapakTepucTtmkomn akcuecca
ABNAETCS HOPMUPOBAHHbLIA MOMEHT
4YeTBEPTOro nopsaagka



dPopmyna KoadpduumeHTa akcuecca:




[1na HopmanbHoro pacnpepenenuns E = 0. [ns

bonee oCTPOBEPLUNHHBIX pacnpeaeneHnmn, 4Yem
HopMmarbHoe, E > 0,

ans donee nnockoBepLlUnHHbIX E <O



E—— S = eSS =t |

gt e I P e RO A
1m0 200 3| 190 -64| 12249,63 -9 27
200-220 12| 210 -44| 23126,52 -24 48
220-240 50| 230 -24 28560,5 -50 50
240-260 56| 250 -3.9 851,76 0 0
260-280 47| 270( 16,1| 12182,87 47 47
280-300 23| 290| 36,1 29973,83 46 92
300-320 7, 310 56,1| 22080,47 21 63
cBbile 320 2| 330 76,1 11582.,42 8 32
UTOIO: 140558| 39| 359




