METOJIUYECKHUE YKA3AHUS K BBIITIOJTHEHUIO
KOHTPOJIbHOM PABOTBI Ne 1

B xoHTponbsHO# pabote Ne 1 CTyneHTBI peliaroT ecTh 3a7a4. BapuanT 3a1anus
BBIOMPAETCS B 3aBUCMMOCTH OT HAYaJIbHOW OYKBBI, C KOTOPOW HaUYWHACTCS (haMUITHS
CTy/ICHTA.

[Tpu BeIMOMHEHUN PAOOTHI CIEAYET MPUACPKUBATHCS CICAYIOIINX TPEOOBAHMIA:

— TIepe] perieHueM 3a1a9i He00X0IMMO TIPUBECTH €€ YCIIOBUE;

— pemieHdHe 3aJa4  CleayeT OOBACHATH: COIMPOBOXKAATh HEOOXOAUMBIMU
dbopmynamu, pacueTaMu, KpaTKUMH TIOSCHCHUSAMU. 3a/1aui, B KOTOPHIX MPUBEICHBI
TOJBKO OTBETHI O€3 PACUETOB, CUUTAIOTCS] HEBBIIOJIHEHHBIMU,

— BCE pacyeThl OTHOCUTEIBHBIX MOKa3aTelel MpPOU3BOASATCA C TMPUHITON B
cratuctuke TouyHocThio 10 0,001, mponientoB — 10 0,1;

— B KOHIIE pPabOThl YKa3bIBACTCS IEPEUCHb MCIOJIB30BAHHOW JUTEPATYPHI,
CTaBUTCS MOJIINCH U JlaTa.

1. MeTognyeckue yKa3aHusi K pemieHuro 3agaum Ne 1 mo remam
"Cpennne nokaszareaun' n "Ilokazarenu papuanuu'

Cpennsis BelnMUYMHA SIBISIETCS 000OIIEHHOW KOJIMYECTBEHHON XapaKTEPUCTHUKON
MPU3HAKA B CTAaTUCTHYECKOW COBOKYIMHOCTH. BbIUMCIEHHE CpEIHEH BEIMYUHBI
JTOJHKHO OCYHIECTBIISITECS C YYETOM SKOHOMHYECKOTO COAECPKAHUS H3Yy4aeMOro
ITOKa3aTeJIs.

Cpennsisi  apudMeTnueckas SBISETCI OJHOM M3 HauOoJiee PacIpOCTPAHEHHBIX
dhopmM cpeaHelt BETUYUHBI:

cpenHss apudmeTrdeckast mpocras

X ==

n 7
cpeansis apudmeTnyeckasi B3BEIICHHAS

Sxt

X =
2.f
rae X —3HaueHus (BapUaHThI) MPU3HAKA;
N — 4yucio BapUaHTOB (YUCIIO HAOTIOACHHUI), 3 KOTOPBIX PACCUUTHIBACTCS

cpenHss;
f — craTucTuueckuii Bec (YMCIIO MOBTOPEHH 3HAUEHKS IPU3HAKA).
CpenHsisi rapMOHUYECKasi BBIYUCIIAETCS U3 0OpaTHBIX 3HAUEHUH MPU3HAKA:
CpeaHss rapMOHUYECKAs IPOCTAst



n

>
o 7
X
CpeaHssa rapMOHUYCCKAA B3BCIHICHHAS

oW

X =

e W=Xxf.
CpeI[HSIﬂ reOMeTpI/I‘-IeCKaH HCB3BCIIICHHAsA paCC‘-II/ITBIBaeTCH CJ'ICI[YIOH_[I/IM

o0Opazom:
X=X XX, =8 [%

Cpennsist reoMeTpuyecKasl IPUMEHSETCsI, HAIIPUMED, B CTATUCTUYECKUX
pacdeTax IIpU BBIUUCICHUHU CPEIHUX TEMIIOB POCTA.

[Ipu omnpeneneHny CpeaHUX BEJIMYMH B MHTEPBAJIbHOM BapHAalMOHHOM DOy B
cJlydae OTKPBITHIX KpalHUX MHTEPBAJIOB HEOOXOAUMO ONPEAEIIUTh HUKHIOIO TPAHULLY
MEPBOT0 M BEPXHIOIO T'PAHHUILY MOCIEIHEr0 UHTEPBAIOB. JIJIsl 3TOr0 MCHOJIB3YIOTCS
BEJIMYMHBI JPYTUX, 3aKPBITBIX WHTEPBAJIOB: BEJIWYMHA MHTEpPBAJA MEPBOM T'PYIIIIbI
YCIIOBHO NPUHUMAETCS PAaBHOW BEJIMYMHE MHTEpPBAJIA MOCJIEAYIOLIEH, a BEJIUYMHA
MHTEpBAJIA TOCJIEAHENM TIpPYNNbl — BEIMYMHE HHTEpBaja Mpeapiaymen. B
MHTEPBAJILHOM PSALYy pachpeleseHnid HeoOX0IuMO BapuaHThl MPU3HAKA BBIPA3UTh
OJIHUM YMCIIOM (JUCKPETHBIM). 3a TaKO€ IUCKPETHOE YUCIIO MPUHUMAETCS CepeuHa
MHTEpBaia.

JUis mu3MepeHusl CTENEHU BapbUpOBaHMA (KOJIEOJIEMOCTH) MpPU3HAKA CIIYKUT
Bapualus, MoKa3aTeJIMU KOTOPOU SIBJISIFOTCS: pa3Max Bapuallvu, CPeIHEE TMHEHHOe
OTKJIOHEHHUE, CpeJIHEE KBAIPaTUUECKOE OTKIOHEHUE, CPEHUIN KBAJIpaT OTKIOHEHUI
(mucnepcus),  ko3(p¢dUUHEHT  Bapuauuu, KO3 UIHMEHT  JeTepMHUHAIUH,
AMITUPUYECKOE KOPPEISIIIMOHHOE OTHOLLIEHUE.

Pazmax Bapuanuu (R) xapakrtepusyer mnpenenbl Bapuanuv (U3MEHEHUS)

WHJUBUTyaJIbHBIX 3HaUY€HW ( WM BapuaHTOB) npu3Haka ( X ) B CTaTUCTUYECKOU
COBOKYITHOCTHU

R:Xmax_xmin’

rac me b )(min — HanOoJIbIIIee U HAaUMEHBIIICE 3HAUCHUE IIpHU3HAaKa.

Cpennee TMHEWHOE OTKJIOHEHHUE BBIYUCIISIETCS IO (hopmyiam
cpeaHel apuMEeTUIECKON B3BEIICHHOM



x, —x|f

X6

WU cpeaHel apuMeTHISCKON MPOCTOM (HEB3BEIIIEHHOMN )

a:Z‘Xi =
N

3

rae Xi — BApUAHTHI IPU3HAKA.

CpezLHee KBaApaTHYCCKOC OTKIIOHCHHUC PACCUUTBIBACTCA I10 q)OpMYJ'IC

B3BEIIICHHON
o= Z(Xi _3_5)2 fi

2.0

WJIA HEB3BEIIIEHHOM

O =

Z(Xi _3?)2
n

rae X| — | —e 3HaueHue npuszHaka X,

X - CpeaHsAa BCJIMYMHA ITPHU3HAKa X ;

f.

i — crarucTuyeckuid Bec | —T0 3HaYeHMS NMPU3HAKA;
N — 4yucnao YWICHOB COBOKYITHOCTH.

[Ipu ananu3e cBsi3ei MPU3HAKOB B CTATUCTUYECKON COBOKYITHOCTH, pa30UTON Ha
IPYIIBL, PACCYUTHIBAIOTCS CIHEAYIONIME IUCIEPCUU: TPYNIOBas, MEKIPYNIOBAasi,
BHYTPUTPYNIOBasi U 0011asl.

['pynmnoBas nucnepcusi (YacTHasi) XapakTepu3yeT BapuallMio MPU3HAKA B TPYyIIIE,
O0OyCJIOBJIEHHYIO JEHCTBUEM Ha HEro BceX Mpouyux (PaKTOpOB, KpOME IMpHU3HAKa,
MOJIOKEHHOTO B OCHOBAHME IPYIIIUPOBKU (IPyIITUPOBOYHOTO MPU3HAKA):

nj
—\2
Z(xy =X f;
— 1=

X..

rae “Mij — 3HAYeHHWeE MpU3HAKa | —i eAMHUIBI | —H TPYIIIbI;



X j —dacTtHas (TpyIIoBas) CpeIHss BEIMYMHA IPU3HAKA B | —H TpyIIIe;

fij — BEC 3HAYCHHS NMPU3HAKA | — SIWHUIBI B | —il TpyrIe;
r]j — YUCIICHHOCTh CIUHUI] | —H TPYIIIIHL.

MexrpynnoBasi JAHMCIEpCHS H3MEPAET CTENEHb KOJIEOJIEMOCTH (BapHalUIO)
MpHU3HaKa BO BCEM CTATUCTHUECKON COBOKYIHOCTH 3a CUET (DaKTOpa, MOJI0KEHHOTO B

OCHOBaHHE TPYNIUPOBKU (TPYHNIUPOBOYHOTO MIPU3HAKA):

i(’_‘j _’7)2':1

2 j=l
0" = > ,
2 F
j=l1
r X _ P :
e ] —cpenHss | —¥ TpyIIIbL;
X — o6mas cpeaHss;
F j —Bec J—H rpymmsl, MPEICTABISIONUN cOO0H YHCICHHOCTh SIMHHUIL B
] —¥# rpymme;

J  — KOIMYeCTBO IPyII B CTATHCTUYECKOM COBOKYITHOCTH.
BuyTtpurpynmnoBasi qucnepcusi u3MepsieT CTENeHb KOJIeOJIeMOCTH MPU3HAKA BO
BCEM COBOKYITHOCTH B IIE€JIOM 3a CYET JCWCTBHUS HA HEro BCEX Mpouyux (hakTOpOB

(IpU3HAKOB), KPOME IPYNIMPOBOYHOIO MMPU3HAKA!

_ ZGJ'ZFJ'

2
o = s
2F

2

rae O-j — IPYNIOBAs AUCTIEPCUST | —H TPYIIIHIL.

OOmas aucrnepcust U3MepsieT CTENeHb KOJAeOIeMOCTH TPU3HAKa, MOPOKIAEMYIO
BCEH COBOKYITHOCTBIO JIEHCTBYIOIINUX HA HETO (DaKTOPOB:

oc’=0"+8"

KoadduruenT Bapuaruu BerauciaseTcs mo Gopmyie

rac O — Cp€aAHCEC KBAAPATUICCKOC OTKIIOHCHHUC,



X — cpenssist BeIMUMHA IPU3HAKA.
Kosdhdurmmment Bapuaruu BbIpakaeTcs OOBIYHO B TMPOICHTaX W JaeT
MpEe/ICTaBICHUE O CTETIEHU OJJHOPOIHOCTH CTATUCTHUECKON COBOKYITHOCTH.
Koaddumment nmerepmuHaiuy moka3biBaeT, KaKyl0 dYacTh OOINEW Bapuanuu
M3y4aeMOTo TMpHU3HAKa COCTABJSICT MEKIPYIIIOBas BapHalus, T.€. 00yCIOBJICHHAS
IPYyNIUPOBOYHBIM MpU3HAKOM. OnpeiensieTcs: CAeayoIUM 00pa3oMm:

OMIUpUYECKOe KOPPESIIMOHHOE OTHOUIEHUE XapaKTEPU3YET CTENEHb TECHOTHI
CBSA3U MKy (aKTOPHBIM (TPYIIIIUPOBOYHBIM) U PE3yIbTATUBHBIM IPU3HAKAMHU

52
n=1"—=
6 ]
2
rie O — o6uas aucepens pe3yIbTaTHBHOTO IPH3HAKA.

2. MeToan4yecKkue yKa3zaHusl K pelieHHI0 3ag1a4u Ne 2 1o reme
"UHaeKchbl 1 HHAEKCHBIE CHCTEMBI '

OcHoBHO¥ hopMO# CBOAHOTO MHJIEKCA SIBIISIETCS aepe2amHblil UHOEKC, KOTOPBIH
BBIYHCIISIETCS 110 CIEAYIOMUM (popmyiam:

azpe2ammbiii UHOEKC C 8ecamu meKywe20 nepuooa UCTOIb3yeTCsl sl U3yUeHUs
JTUHAMUKH 1I€H, C€0ECTOMMOCTH, TPOU3BOAUTEILHOCTH TPyAa

lefl
Zxof

Zplql )
Zpo%

azpe2amuwlil UHOEKC ¢ 8ecamu OA3UCHO20 Nepuood NCTIONb3YESTCS I U3YUCHUS
JTUHAMUKHA (PU3NYECKOTO 00beMa MPOAYKIINH

lefo
Zxofo

HarpuMep, UHIEKC PU3NIECKOro 00beMa MpoAyKIHH (00beMa MPOU3BOJICTBA B
HEU3MEHHBIX IIeHaX )

HamnpuMep, arperaTHbldi HHAEKC 1EHbI



Z%po )
Z%po

aepeeamelﬁ UHOEKC COBMECMHO20 UMEHEeHUs 0Deux eeluyun HUCIIOJIB3YCTCA 1A
HU3Yy4YCHUS JTUHAMUKN CTOMMOCTH IPOAYKINUH, 3aTPpaT HA ITPON3BOACTBO IMPOAYKIIMHN

lefl
b = Zxofo

HaIpuMep, UHIEKC CTOMMOCTH NPOAYKIMH (00beMa MPOU3BOJICTBA B PAKTUYECKHUX

I[EHaX)
Z 4N

ZPO%

HHACKCHUPpYCMaAsd BCIIMUMHA B 0a3uCHOM H TCKYILCM IICPHUOOAX,

€ XO’Xl
1:0’1:1

BeCa MHJIEKCOB B 0A3MCHOM M TEKYIIEM MEPHOJIax;
Pos P — nena mpenus B 6a3uCHOM U OTIETHOM HEPHO/AX;
90> 91 — dusudeckuit 00beM NPOAYKIMH B 0A3UCHOM H OTUYECTHOM

nepuoaax.

Hnoexcol ¢ nocmosinHbiMu eecamu, KaxK IIPpaBHIIO, BBIYHUCIIAIOTCA IIPH aHAJIN3C

0o0BEeMHBIX (CyMMapHBIX) TOKa3arelei, Harpumep,
MIPOTYKIIUH.

I/IHILGKCLI C ITIOCTOAHHBIMH BC€CCaMHM PACCUUTBIBAIOTCS CICAYIOIIUM 06pa30M:
— Oa3uCHEBIC HWHACKCHI C IIOCTOSIHHBIMH BCCaMH

]b_lefo szfo e foo, . foo
Yxfy T Yty 4 DY o N

— LOCIIHBIC UHACKCHI C ITIOCTOSIHHBIMHU BECaAMHU
I = lefo 15 szfo _ foo o Zx Jo
- - o4 9°°0
Zxofo lefo . sz Jo K an 1f0

b )
rae Ii — 0a3uCHBIN UHAEKC | —TO TIepuoja;

dbuzndyeckoro odbeMa



C .
I i — OCIIHOM MHJACKC | —T0 IICpHOoaa,

Xo - 3HayeHus oKaszaTels B OA3UCHOM MEPHUOIE;
Xi  — 3HayeHWs MOKA3aTeNA B | —M IEPHOJIE;
fo — Beca rmokaszatenst X B 0a3uCHOM IEpHUO/IE.

b
| | °

Hampumep, Oa3ucHble " U LEMHbIE UHJCKCHI (PU3HUECKOro o0bema

MPpOAYKIHMH C IIOCTOAHHBIMU BECaMHU — ICHAMH 633HCHOFO [mepruoaa p() .
o 2WPo b 20P e DN
gl 2o~ -

>ap © Y ap, 2 oo

| :m- c :&. Ic :m
TN Y DA, Y.L,

Hnoexcol ¢ nepemeHnviMu eecamu CTpoATCA OJIS1 TaKHUX HOKa3aTCHCﬁ, KaK I€Ha,

ce0eCcTONMOCTh CAWHUIIBI ITPOAYKIUH, IIPOU3BOIJUTCIBHOCTD TPYJdaA.
I/IHIIGKCBI C ICPCMCHHBIMH BCCaMH PACCYUTBIBAIOTC:A CIICAYIOIIUM o6pa30M:

— Oa3uCHBIE HHACKCEHI C IICPCMCHHBIMH BCCaMH

[b _ Zx1f1 szfz e fo . Zx f
Zxofl Zxofz & Zxof + Zxof

— OCIIHBIC MHACKCEHI C IICPCMCHHBIMU BECaMU

lef‘l. 1% szfz T fo .J fo
Zxofl Zx1f2 ¥ Zx an 1f

[C

rac fi —Becamnokazarengs X B I —M nepuoac.
b I C
Hampumep, 6a3ucHbie ° pi U IEMHBIC pi MHIEKCHI LIEH C IEPEMEHHBIMU

BecaMH — PU3NYECKUMH 00beMaMHu IPOIYKIINN ¢ ;



| P :m-w :M. |b :m
DI X D B - A DY X A

IC :Zplql. C :sz%_ Ic anqn
SN et Y e, T > paaa,

Hnoexc nocmosnnoeo (Qpukcuposannoeo) cocmasa BEIMUCISIETCS ¢ BECAMH,
(buKcUpyeMbIMHU Ha YPOBHE KaKOTro-1100 Mmepuoja:

lefl Zxofl lefl
b Zfl Zfl Zxofl .

Hanpumep, nHIEKC c€0ECTOMMOCTH IIOCTOSIHHOIO COCTaBa

Zzl%
Zzo%

rae Z0 1 Zl — ¢ce0eCTOUMOCTh €AMHUIIBI IPOIYKIIMU B 0a3MCHOM U TEKYIIIEM
IIEPUOJE;

ql — KOJIMYECTBO MPOAYKIIMH B TEKYILEM MTEPUOJIE.

HNunekc ce0ecTOMMOCTH MOCTOSTHHOTO COCTaBa MOKa3bIBAET U3MEHEHHE CpeaHEN
ce0ECTOMMOCTH M3AENUS MOJ BIUSHUEM HM3MEHEHHUS CEOECTOMMOCTEH OTIENIbHBIX
BUJIOB TPOYKIIUU.

Hnoexc nepemennoco cocmasa TOKA3bIBAET COOTHOIICHHE CPEIHUX YpPOBHEU
M3Y4aeMoOTro SIBJICHMS, OTHOCSIIMXCS K Pa3HbIM MEpUOJaM BPEMEHH WM Pa3HbIM
TeppuTOpUsM. MHAEKC IEPEeMEHHOT0 COCTaBa BHIYUCIISIETCS CIEAYIOIUM 00pa3oM:

12 lefl Zxofo lefl Zfi

’ 3_C0 Zﬂ Zfo Zxofo . Zfo ’

e XgoX| - cpeaHee 3HaUCHUE TToKa3aTessl B 0a3MCHOM U TEKYIIEM MepUoJIax;

1:o ’ fl — Beca MokaszaTesisi B 0a3MCHOM M OTYETHOM IMEPUOJIAX.
Hanpumep, naaexkc nepeMeHHOro coctaBa ce0eCTOUMOCTH MPOTYKIIUH



Zzlql ZZO%
& Z% Z%

rae ZO 1 Zl — cpenHsisi ce0eCTOMMOCTh €TMHUIIBI IPOIYKITUN B OA3UCHOM U
TEKyLIEM IEPUOAAX;

Uop:0; - xommuectBo eqMHMIT MPOTYKINH, H3TOTOBICHHOM B GA3HCHOM H
TEKYILEM NIEPUOMAX.

HNHpekc cedecTOMMOCTH IEPEMEHHOIO COCTaBa MOKA3bIBAET U3MEHEHUE CPEIHEN
ce0ECTOMMOCTH U3JIENHs TOJ] BIUSHHUEM H3MEHEHUS Ce0ECTOMMOCTH OTHEIbHBIX
BHUJIOB MPOAYKLIHMH U CTPYKTYPBI BBITYCKAEMOMN MPOIYKIINH.

HUnoexc cmpykxmypuwix co6uco8 (UHOEKC 6IUAHUS UBMEHEHUS CMPYKmypbl)
XapaKTEpU3yeT BIUSIHUE CTPYKTYPHBIX CABUTOB (M3MEHEHUS CTPYKTYPbI U3y4aeMOro
SBJICHUS) HA JUHAMUKY CPEIHETO YPOBHS 3TOrO sIBIeHUA. B 0011em Bue 3TOT HHAEKC
3aIKChIBACTCS CIAEAYIOLUIUM 00pa3oM:

Zxofl zxofo ZxOfi.Zﬁ
fo = ShCD S XXy DSy

’
Ecnu B xauecTBE BECOB HCIIOJIB3YCTCA OTHOCHUTCIIbHAA BCIIMUNHA CTPYKTYPEL f

Zxofl
Zxofo

Hanpumep, HHAEKC CTPYKTYPHBIX CABUIOB IIPU U3YyUYECHUU TUHAMUKH

ce0eCcTONMOCTH
_ 224 . 2 Zodo

I, = .
T4 2

MOKa3bIBACT U3MEHEHHE CPEIHEHM CEOECTOMMOCTH U3/I€IUS 1O BIUSHIUEM U3MEHEHUS
CTPYKTYPBI BBIITyCKaeMOM TTPOTYKITHH.

Yacto WMHACKC CTPYKTYPHBIX CHBUTOB BBIYHCISCTCS KaK YacTHOE OT JEICHUS
MHJIeKCa MEPEMEHHOI0 COCTaBa Ha MHJIEKC MOCTOSIHHOTO ((PUKCHUPOBAHHOTO) COCTaBA.

, TO

Wupiekc cebecToMMOCTH MEPEeMEHHOIO COCTaBa MOKa3bIBACT M3MCHEHUE CPEIHEH
ccOEeCTOMMOCTH H3JICNHs TI0J] BIUSHHUEM H3MEHEHHUS CEOCCTOMMOCTH OTIEIbHBIX
BUJIOB MPOJIYKITUU M CTPYKTYPHI BBIITYCKaEMOU MPOTYyKITHH.

HUnoexc cmpyxmypuvix co6uco8 (UHOEKC 6IUSHUSL UMEHEHUS. CHPYKIYypbl)
XapaKTepU3yeT BIUSHUE CTPYKTYPHBIX CABUTOB (M3MEHEHHS CTPYKTYPHI H3y4aeMOTO
SIBIICHUS) HA JUHAMHKY CPEIHETO YPOBHS 3TOTO ABJICHHS. B 0011eM BHIE STOT HHIEKC
3aMHUCHIBACTCS CIICTYIONTUM 00pa3oM:
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] = ZxOfl ,Zxofo _ Zxofl , Zfl
D W ET

’
Ecnu B xauecTBE BECOB HCIIOJIB3YCTCA OTHOCHUTCIIbHAA BCIIMUNHA CTPYKTYPEL f

, TO
XY
i Zxofo

Hamnpumep, UHJIEKC CTPYKTYPHBIX CIIBUTOB MTPU U3yUYECHUU TUHAMUKH

ce0eCTOMMOCTH
;= Zzo% ) ZZO%

TDa T D4

MOKa3bIBACT U3MECHECHHE CPETHEH CEOECTOMMOCTH U3/ICIUS 110 BIUSHIEM U3MCHCHUS
CTPYKTYPBI BBIITyCKaeMOM TTPOTYKITHH.

Yacto WMHACKC CTPYKTYPHBIX CIBUTOB BBIYHCIISICTCS KaK YacTHOE OT JEICHHS
MH/JIeKCa MEPEMEHHOI0 COCTaBa Ha MHEKC MOCTOSTHHOTO ((DMKCUPOBAHHOI0) COCTaBA.

3. Meroauyeckue yKa3aHus K pelieHuIo 3a1a4u Ne 3 o reme
"OO01Me NPUHUMIIBI CBOAKU M TPYNIIMPOBKU CTATHCTUYECKUX JAHHBIX "

JI1st u3ydeHusl B3aMMOCBS3EH MEXKy SIBICHUSIMU, UX MPU3HAKAMU, CTPYKTYPbI
COBOKYITHOCTH MCITOJIB3YETCSl CTATUCTUYECKAS TPYIITUPOBKA.

['pynmupoBka 3akirodaeTcss B 00Opa3oBaHUM TPYNI €AMHHI] COBOKYITHOCTH,
OJTHOPOJIHBIX B KaKOM-JIMOO CYIIECTBEHHOM OTHOIICHHWU, a TaKXe HWMEIOIIUX
OJIMHAKOBBIC WJIM OJIM3KHE 3HAYEHUS TPYNIUPOBOYHOTO MpHU3HaKa. B 3aBucumMocTH
OT 3aJay UCCIEAOBAaHUS HCHOJIB3YIOTCS pPa3IU4Hble BUIbl TPYNIUPOBKHU
CTaTUCTUYECKOM nHpopmarmu (Tad. 1).

IlepBuuHasi rpynnupoBKa MPOU3BOJUTCS HEMOCPEACTBEHHO MO TNEPBUYHBIM
JTAHHBIM CTaTUCTHUYECKOTO HAOJIOICHHUS.

BTopuuHnas rpynnupoBKa KCHOJIb3YETCs /111 00pa30BaHuUsl HOBBIX TPYII HA OCHOBE
paHee  MPOM3BEIECHHOM  MEepBUYHOM  rpynnupoBkd. HeoOxoaumocts B
MeperpyninupoBKe TaHHBIX BO3HUKAET B TEX CIydasiX, KOraa MepBUYHAs TPYIIITUPOBKA
COJICPKUT OOJIbINE (MJIM MEHBIIIE) TPYIII, YeM 3TO HEOOXOUMO ISl XapaKTEPUCTUKHU
TUMUYHBIX OTHOIIEHWM W CBsA3EH, M Korja IJis IieJed CpaBHEHUS HEO0O0XOIUMO
MOJYYUTh CONMOCTABUMBIE JAHHBIEC MO HECKOJBKUM TPYIITUPOBKAM.
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Tabmuma 1
Bubl rpynmupoBok

Ipusnak Bua rpynnupoBku

[TepBuunas
CopneprxaHue CTaTUCTUYECKON HHpOopMauu Bropuunas

IIpocras
Yuciio rpynnupoBOYHBIX TPU3HAKOB Kom6unupoBannas
MuoromepHas

Tunonorunyeckas
CrpykrypHas
3aaun, peraeMple ¢ IOMOIIbIO TPYIITUPOBKU AHanutuueckas
TeppuropuanbHas

[Ipn mpocToil TpynnUpoOBKE OOBEAMHEHHE E€IUHULl COBOKYIHOCTH B TPYIIIbI
MIPOU3BOAUTCS MO OJAHOMY KaKOMY-THOO MPU3HAKY.

[Tpu KOMOMHHUPOBAHHOM IPYIITUPOBKE MPOU3BOIUTCA PA30MEHUE CTATUCTUYECKON
COBOKYIMTHOCTA Ha TPYNIBI MO JABYM M Oojiee MpU3HAKaM, B3ATHIM B COYETAHUU
(xomOuHanuu). CHayana oOpa3yroTcsi TpYIIbl O OAHOMY IPHU3HAKY, 3aTeM
BBIJICTICHHBIE TPYNIbI MOAPA3JAEISAIOTCS Ha MOATPYIIBl MO APYromMy IMPU3HAKY, B
CBOIO OYEpENb BBIJCICHHBIC MOAIPYIIIBI PA3IEisAOTCS Ha MOArPYHIBl IO
CJIEIyIOLIEMY MPU3HAKY U T.[.

MHoromMmepHas rpynnupoBKa IPOU3BOJAUTCS 10 BEJIMYUHE CPETHEN MHOTOMEPHOM.

AHaIUTHYECKasl TPYNIUPOBKA CIY>KUT [JI BBIABICHUS B3aUMOCBSI3EH MEXIY
M3Y4aeMbIMH SIBIICHUSMHU M MX MPU3HAKaMU. B3auMoCBs3aHHbIE MPU3HAKU JEISATCS
Ha (akTOpHbIE MNpPU3HAKA M PE3YJNbTAaTHBHBIE MpU3HAaKU. [Ipu 3TOM TrpynIsl
oOpazyroTcs 1o (aKTOPHOMY MPHU3HAKY, a IS KaXJAOW BBIICIEHHONW TPYIIIbI
paccuMThIBaeTCs MO0 CpeaHee 3HAYeHHE PEe3yJbTATUBHOIO MpPHU3HAKA, €CIU OH
KOJIMYECTBEHHBIN, THOO OTHOCUTENbHBIE BEIMUUHBI, €CJIM OH — KaYE€CTBEHHBIN.

C uCcnosb30BaHUEM TUIIOJIOTMYECKON TPYNIUPOBKU B U3y4a€MOW COBOKYITHOCTH
SIBJICHUN BBIICIISIIOTCS OJHOKAYECTBEHHBIE B CYIIECTBEHHOM OTHOIIEHUU TPYMIIbI,
IIPEXKJIE BCETO KIACChl U COLMAIBHO-3KOHOMUYECKHE TUIIBIL. /{1151 BBIIENEHUS TUIIOB
yacTo OepyTcsi HE OTHENbHbIE W30JUPOBAHHbIC MPU3HAKUA, a COBOKYIHOCTb
MPU3HAKOB.

CTpykTypHasi TpPyHIUPOBKA BBISBIAET COCTAaB (CTPOEHHE) OJHOPOAHOU B
KaueCTBEHHOM OTHOILIEHUU CTaTUCTUYECKON COBOKYITHOCTH.

[Ipu TeppuTOpHUaIbHON TPYIIUPOBKE OCYUIECTBISETCS pacipeieIeHUe CBOAHBIX
CTATUCTUYECKUX JAHHBIX MO AKOHOMHUKO-TEOrpapuyecKkoMy U aJIMHHHCTPATUBHO-
TEPPUTOPUATBHOMY MPHU3HAKAM.

B mporecce pemienus 3aiayd MO JAHHOW Te€M€ BBINOJHSIOTCS JBE TaOJMIIBL:
paszpabotouHas (pabouasi) 1 pe3yiabTaTuBHasA (uToroBas). B pazpaboTounoit Tabmure
JIOJKHBI OBITH TIPEICTABIICHBI YIIOPSA0UYEHHBIE (B COOTBETCTBUU C YCTAHOBICHHBIMU
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MHTEpBaJIaMH) JaHHbIC OTIEIBHO MO KaXJAOW €IMHHIIE COBOKYITHOCTH W UTOTOBBIE
JaHHBIE TO TrpynmnaMm. B pe3ynbTaTUBHON TabiMile NPUBOISATCA CYMMAapHBIE U
CpellHUE MOKa3aTeNH [0 TPYMIaM U 1Mo BCe COBOKYITHOCTH B IIEJIOM.

HNuTepBanbl MOTYT ObITh PAaBHBIMHU M HEPABHBIMH, 3aKPHITHIMU M OTKPBITHIMH.
3aKpbITBIMUA Ha3bIBAIOTCS MHTEPBAJIbI TPYNIHMPOBOK, Y KOTOPHIX O0O3HAUEHBI 00€
IpaHUIbl UHTEPBAJIOB, OTKPBITHIMU — MHTEPBAJIbI, Y KOTOPBIX yKa3aHa TOJIbKO OJ[HA
IpaHUIIA: BEPXHSS — y NEPBOT0, HUKHSSA — y TOCIIEIHEr0 HHTEpBaJia IPYNIHPOBOK.
BennuuHa paBHBIX HHTEPBAJIOB ONPEEAETCA KaK Pa3HOCTh MEXKIYy MaKCUMAJIbHBIM
Y MUHUMAaJbHBbIM 3HAYEHUSMH NpPH3HAKa B COBOKYIIHOCTH, JI€JI€HHAs Ha 3apaHee
3alaHHoe 4ucao oOpaszyeMmbix rpynn. Ilpm oOpaOoTke CTAaTHCTHYECKUX JIAHHBIX
OTKpBIThIE WHTEPBaJbl HEOOXOIMMO 3aKphiBaTh. BenndynHa mepBOro HMHTEpBaja
MPUHUMAETCSI PABHOM BEJIMYMHE BTOPOTO, @ MOCIEIHErO — BETUYMHE PEIBLAYLIETO.
Jlyist ornipesiesieHds BEJIMUMHBI MHTEpBaJIa TPYIIIUPOBOK MOXKET OBITh MCIOJIb30BaHa
dopmyna Crepmxecca (0OBIYHO MPU HEZHAYUTEIHHON BapUallMU MPU3HAKOB)

xmax T xmin

A= ,
1+3,322-1g N

X X

rae ““max !’ min — MaKCMMaJbHOE U MUHAMAJIbHOE 3HAYCHUE MTPU3HAKA Psla
pacrupeneneHus;

N — umnciao eIuHUI COBOKYITHOCTH.

[Ipu pemeHun 3amayd HEOOXOAMMO OOpaTUTh BHUMAaHUE HAa MNPABUIBLHOCTH
odopMIICHUS PE3YIbTATUBHOMN TaOIUIIBI:

B 3arojIOBKE OTpa)XaroTCs OCHOBHOE COJEp)KaHuE TaOJMIIbl, MECTO M BpeMs
M3y4aeMOro SIBJICHUS,

oO1mue 1y psija mokasaresield Ha3BaHHUS BEIHOCSITCS B 3ar0JIOBOK;

UCIIOJIB3YIOTCS TOJIBKO OOIIETIPUHSATHIE COKPAIIICHUS;

OJHOTUIIHBIE TIOKA3aTEJIM IPUBOIATCS C OJUHAKOBOU CTEIEHBIO TOUHOCTH;

TabauIa J0oDKHA COJep)KaTh MTOTOBBIC WIIM CPEJIHHME ITOKa3aTeld I0 BCei
CTaTUCTUYECKOM COBOKYITHOCTH.

[To pe3ynbTaTam pelieHus 3a/1a4u JAeNal0TCs BBIBOJIBI 00 OCOOCHHOCTSX €IMHHII

COBOKYITHOCTH 11O BBIACJICHHBIM I'PYIIIIaM U O CBA3KW MCXKY ITPHU3HAKAMMU.

4. Meroanyeckue yka3aHus K pelieHuIo 3a1a4u Ne 4 o reme
"Mojaeu psiioB JMHAMUKH"'

B 3aBucuMmocTH OT XapakTepa U3y4aemMoro SBJICHHS, a TakXe BHIA
CTATUCTHYCCKUX JAHHBIX PSIbI JHHAMUKH IOJIPA3ICIISIOTCS Ha PSAIbl aOCOTIOTHBIX,
OTHOCUTEJIbHBIX W CPEAHUX BEIWMYUH. VICXOAHBIMU SBISIOTCS PAIbl JTUHAMHUKH
a0COJIOTHBIX BEJIMYWH, KOTOPHIE MOTYT ObITh MOMEHTHBIMH WU WHTEPBAIHHBIMH
panamMu AuUHAMUKU. JlJIsi UM3ydeHUs HW3MEHEHUs SIBJICHUW BO BPEMEHU B psiax
JTUHAMHKA BBIYHCIISIIOTCS CPEAHSAS XPOHOJIOTMYECKas BENIMYHMHA; aOCOIIOTHBIC
MIPUPOCTBI; TEMITBI POCTA; TEMIIBI IPUPOCTA; a0COTIOTHOE 3HAUCHHUE OTHOTO MPOIEHTA
MpUpOCTA.
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I[J'IH HHTCPBAJIBHOTO pAaa CpEaAHAA XPOHOJIOTrnN4eCKas:

HCB3BCIIICHHAs
n
2V
o _ =l
y=—"—,
n
B3BCIIICHHAsA
n
Z Vit;
— _ =
y - n s
2.1
i=1
e yi — 1 —if ypoBeHb psna;

N — ugwmcio yposHeii psna;

tl — IICpuoa BpCMCHHU, OTI[CJI}IIOIHI/Iﬁ OJHH YPOBCHb psAla OT APYIoro.

AOCOJIIOTHBIM TPUPOCT MPEACTABISIET COOOM pPa3HOCTh JBYX YpPOBHEH psija
JTUHAMUKHA. AOCOJIOTHBIA MPHUPOCT XapaKTepPU3yeT CKOPOCTh (B aOCOIMIOTHOM
BBIPKECHHUH ) U3MEHEHUS YPOBHEH psifia IMHAMUKYU B €IUHUILY BPEMEHH.

Ecnn Npon3BOAUTCA  CpaBHCHHUC  KaXXJAO0ro JOdaHHOI'O  YpOBHSA yi C

HETIOCPEIICTBEHHO €My MpeNIeCTBYIOIMM  Yi—1, TO MONyYarOTCS IIETHBIE
a0COJIIOTHBIE IPUPOCTHI:

C
A=Y — Y,
Ecii KaxIblii ypoBeHb Yj CpaBHUBAETCS ¢ HAYAIBHBIM Y1 WIM KAKHM-IHGO

APYTUM, IPUHATHIM 32 TIOCTOSIHHYIO 0a3y CpaBHEHUs Yo, 10 HOJTy4yaroTcs 0a3ucHbIC
a0COJIIOTHBIE IPUPOCTHI

Ak; =Yi = Yo

CyMMa 1IenHbIX TPUPOCTOB 3a ONPEIETICHHBIN MEPHO]T BpEMEHU paBHA Oa3UCHOMY
a0COJIOTHOMY MPHUPOCTY 33 BECh 3TOT MEPUOJ MM PA3HOCTU MEXKIY KOHEUHBIM U
HAYaJIbHBIM YPOBHSIMU Psiia JUHAMHKH:
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n-1 n-1
c _ _ Ab
2 A= (Vi) = A =Y, s
i=1 i=1
Cpennuit abCOMOTHBIN TPUPOCT

n-1
A
Kzg I_yn_yl

n-1 n-1"

Temn pocta mpexacraBisieT coOOM OTHOLIEHHE JIBYX YpPOBHEH psiia JUHAMHKH.
Temmbl pocta MOryT OBITh BBIYHCIEHBI C TOCTOSHHOM W TEpeMEHHOM 0a3oit

b
c
CpaBHCHHA. HepBLIG Ha3bIBArOTCs LCITHBIMHA T p > BTOPBIC — 0a3UCHBIMHA T p -

7¢ =2 .100,%: 7 =2.100,%.

p? pi

Yia Yo

O06o00maronmM moKaszaresieM TeMIIa pocTa YPOBHEH psjia JTUHAMUKH CITY>KUT UX
CpeaHsisl BEIMUMHA, HA3bIBA€Masi CPEAHUM TEMIIOM POCTa:

Temn mpupocrta npeacTaBisieT coO0l OTHOIIEHHWE a0COJIOTHOTO MPUPOCTa K
YPOBHIO JTUHAMHKHU, IO CPABHEHUIO C KOTOPBIM OH paccuuTaH. /{1 psna TuHaMHUKA
TEMITBl TIPUPOCTA MOTYT OBITH BBIYHMCIICHBI C TIEPEMEHHOW 0a30i CpaBHEHHUS, OHU



15

c b
HAa3bIBAKOTCA NCITHBIMHAU Tl‘[p , U C HOCTOHHHOﬁ — HA3bIBAIOTCA 6a3I/ICHBIMI/I Tnp . OHI/I
PACCUUTBLIBAIOTCA CIIEAYIOIUM 0OPa30OM:
T¢ _Vi=Via . Tb Yi = Vo
=L =i —

mpi mpi

Yia Yo

.

TemIbl IpUpOCTa MOTYT OBITH ONPEEIICHBI U KaK Pa3HOCTb MEXITY TEMIIOM POCTa,
BBIPaKEHHOM B InpoueHTax, u 100%, T.e.

T, =T,—100.

O000marmuM MoKa3aTeaeM TEMIIOB INPUPOCTa YPOBHEW psla JAMHAMHUKU
CIIY>)KUT UX CPEIHsS BEIMUMHA, Ha3bIBa€Masi CPETHUM TeMITOM IprpocTa. OH 00BIUHO
BBIYMCIISIETCS KaK Pa3HOCTh MEXKy CpeaHUM TeMIioM pocta u 100%.

Abconiomnoe 3uauenue 00H020 NPoyeHma npupocma NPEACTABIAET COOOM
OTHOLIEHUE aOCOIIOTHOTO MPUPOCTA K TEMITY PUPOCTA, BBIPAKEHHOMY B
MPOLICHTAX:

|4, |= & =% =0,01-y,,.
T ., % yi_yi—lloo

mpi *
Yia

Abconromuoe 3nauenue 00H020 NpoyeHma npupocma MPeCTaBiIseT coO0n
OTHOLIEHUE aOCOIIOTHOTO NIPUPOCTA K TEMITY PUPOCTA, BEIPAXKEHHOMY B
MPOLICHTAX:

|4, |= & =% =0,01-y,,.
T ., % yi_yi—lloo

npi 2
Vi

5. Meroanueckue yKazaHusl K pelieHHuI0 3a1a4u Ne S mo reme
"KoppeasililuOHHO-PerpecCHOHHbIN AHAJIU3 CBsA3eH
COMMAJILHO-DKOHOMHYECKHX SABJEHHM "

OgHuM M3 METOAOB  M3YYEHUS  KOPPEJSILIMOHHBIX  CBA3EH  SIBISIETCS
KOPPESIMOHHO-PErPECCUOHHBIN aHaIn3, MO3BOJISIIOIINIA ONpeaenuTh GopMy CBSI3U
Y TECHOTY CBSA3U MEKIy IIPU3HAKAMH.

Eciu ¢ yBenuueHueM (akTOpHOrO TMpHU3HAKA PE3YJbTATUBHBIA TMPU3HAK
PaBHOMEPHO BO3pAcTaeT WU yObIBAET, TO TaKasi 3aBUCUMOCTD SBJISIETCS JINHEWHON U
BBIPAXKAETCS YPABHEHUEM MPAMOU
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yx — aO + al‘x — f(x9a07a1)9
rae  Yx — Teoperndeckas 3aBUCHMOCTb PE3yJIbTaTUBHOTO IPU3HAKA;

X — QaxTOpHBII MPU3HAK;

y>A| — mapameTps! ypaBHEHHS TIPSAMOii (ypPaBHEHHS PETPECCHH).

[apamerpsl ypaBHenus npsamoit  @g m @) onpenensiorcss myTem pemeHus
CHUCTEMBI YPABHEHUH, MTOJIYYEHHBIX 10 METO1Y HAUMEHBIIUX KBaIPaTOB:

([ n n

Zyi =Na, +alzxi;

i=1 i=1

In n | n
inyi = aozxi +alzxi27
Li=1 i=1 i=1

rae Xi, Yi — uHAMBHIyasbHbIC 3HAUEHUS (DAKTOPHOTO U Pe3yJIbTaTUBHOIO
IIPU3HAKOB,;

N — gucio HHAWBUAYAJIbHBIX 3HAYCHUH IIPpHU3HAKa.

Kosddurment perpeccun 4] mokasbiBaeT, K KaKOMy H3MEHEHMIO CpeHeil
BEJIMYMHBI PE3yIbTATUBHOTO MIPU3HAKA MPUBOJUT U3MEHEHHE (PAKTOPHOIO MPU3HAKA
Ha OJIHY €IMHULLY.

Ecnu cBsi3p MexAy NpH3HAKaMU HEJMHEWHas W C BO3pacTaHueM (HaKTOPHOTO
MpU3HaKa MPOUCXOAUT YCKOPEHHOE BO3PACTAHHE WJIM YOBIBAHHE PE3YJIbTATUBHOIO
MpU3HAaKa, TO KOPPEISAIUOHHAS 3aBUCUMOCTh MOKET OBITh BhIpaKeHa 1mapadoioi

. 2

3Havenns napamerpoB mapabomsl o> sy ompenensiorcs w3 pemenus

CHUCTEMBI HOPMAJIBHBIX YPABHEHUM
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(
n n n
2
Zyi = nao +a12xi +a22.xl~ ;
l:l l:1 l:1
n n n n
$u-aneadnrade
XVi=Ao X vad /2 X Tdy J X
i=1 i=1 i=1 i=1
n n n n
2 2 3 4
dyxl=a,) 5 +a, ) x +a, ) x
-1 i=1 i=1

§ l:1

N

Ecnu pe3ynbTaTuBHBIM TpU3HAK C YyBeJIWYeHUEM (PaKTOPHOTO MPHU3HAKA
BO3pacTaeT (WU yObIBaeT) He OECKOHEUHO, a CTPEMUTCS] K KOHEUHOMY TIpesielly, TO
JUTSL aHAJIM3a TAKOTO MpU3HAKA MPUMEHSETCS YpaBHEHUE THUIIEPOOIIbI

v.=a,+al/x

Jns omnpeneneHuss napamMeTpoOB H3TOrO YPAaBHEHUS UCIOJIb3YETCS CHCTEMA
HOPMAJIbHBIX YpaBHEHUN

Zyl_na +a, )
) i=1 Xi
11 101
Siy-asiiaddy
i=1 N i=1 i

Jlns olleHKM aaeKBAaTHOCTH YpaBHEHHUS PErPECCHH HCIOJBb3YeTCs ITOKa3aTesb
cpeaHel OMMOKHU armpoOKCUMAaIIUH

= :lz‘yi_yxi .

n Vi

rae VisV x; — dMIHupudeckue (PaKTHUECKUE) U TEOPETUUECKUE 3HAUCHHS

100, %,

pEe3yJIbTATUBHOIO IIPU3HAKA.
[Ipy JMHEWHOW 3aBUCUMOCTH JJIsI ONPENCICHHUS TECHOTBI CBSI3M MEKIY
pe3yNbTaTUBHBIM UM (AKTOPHBIM TMPU3HAKAMH W OIEHKH CTETICHH BIUSHUS

(GakTOpHOTO TIpU3HAKAa HA PE3yIbTATUBHBIN HUCIOJB3YIOTCS KOIPPUIIUEHTHI
KOPPEJSALUY U JCTSPMHUHAIIIH.

Koaddumument xoppensimu
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X -Xy

”inyi — inzyi
i=1 i=1 =l
Gxa n n n n )
’ ”inz—(zxi)z nzyzi_(Zyi)z
i=1 i=1 i=1 i=1

Benmnunna xoaddunreHTa KOppelsiul HaXoauTcs B mpeaeidax ot —1 jgo +1.
Yem Ommke 1Mo aOCONMOTHON BeMunHe KO3 PHUIIMEHT KOppelsanuu K 1, TeM TecHee
CBSI3b.

Koaddunument gerepmunanuu

rxy

D, =r;

Xy Xy

XapakTepusyeTr JOJIIO  BIHSHUA (akTOpHOTO TpU3HAKA Ha BapUaALUIO
PE3yNbTATUBHOTO.

[Ipy HENMHEWHBIX 3aBUCUMOCTAX IS ONPEACIECHUS TECHOTBHI CBSI3HM MEKIY
pEe3yNbTAaTUBHBIM M (PAKTOPHBIM TPU3HAKAMU U OLEHKH CTEIECHH BIMSHUS
(baKTOpPHOr0 MpU3HAKa Ha PE3YJIbTATUBHBIA UCIIOJIb3YIOTCS UHAEKCHI KOPPEISALUA U
JNETEPMUHALINH.

WNHnekc koppensuuun

2
O
R _ Yy X
xy 2 9
O
Yy
2
rIe ny — (bakTOpHAs AHUCIIEPCHUS PE3yIbTaTHBHOIO IPHU3HAKA y :
2
Gy — 001mas AUCIepCHs pe3yIbTaTUBHOTO IIPHU3HAKA.

BenuunHa nHaekca Koppensluud HaxoauTcs B mpenenax ot —1 go +1. Yem
OJsir>ke 1o a0CONIOTHOM BeInurHE KO (PUIIMEHT KOPPENSIUU K 1, TeM TecHee CBA3b.
dakTopHas AUCTIEPCHsI PE3YIbTATUBHOTO MPHU3HAKA

Z (yxi B y)Z
2 _ g
ny n :

rae yxi — TEOPETUYECKUE 3HAUEHUS PE3YIbTAaTUBHOTO MPHU3HAKA (3HAUYCHHUS
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X

JUHUYW PETPECCUN) MPU 3HAUYCHUAX (PaKTOPHOTO MpU3HaKa “Vj ;

y — CpeaHee 3HaYEHUE Pe3yJIbTATUBHOIO MPU3HAKA.
OO6mas nucniepcust pe3ysibTaTUBHOTO MpU3HAKA

Z (Yi o 7)2
2 _ =l
o " :

rac yl — OMIIMPUYICCKUC 3HAYCHUSA PCIYJIbTATUBHOT'O IIPU3HAKA.
I/IHIIGKC ACTCPMHUHALIN

2

B, =R? = 2%
= R :
Y Y o,

BBIPAXKAET JOJI0 (DAKTOPHOM JUCHEPCHM B OOIIEH NUCIIEPCUH, T.€. XapaKTepU3YyeT,
Kakasg 4acTh OOINIeil BapHalMy pe3ylbTaTHBHOrO INpu3Haka Y  oOBsACHSETCS

u3yqaeMbIM (aktopom X .

6. MeToanueckne yKa3aHu K pellIeHUI0 3a1a4u Ne 6 mo reme
"BbI0OPOYHBINA METOJ B CTATUCTHYECKUX HCCIAeA0BAHUAX"

[Ipy CTAaTUCTUYECKOM HCCJIENOBAHMM SKOHOMHUYECKHX SBJICHHMH  4YacTo
MIPOU3BOAMUTCS HAOIIOAEHUE HE BCEX €ANMHUI] T€HEPAIbHON COBOKYITHOCTH, @ JIUIIb UX
YacTH, U 10 3TOU YacTH (BBIOOPKE) CYAST O BCE COBOKYITHOCTH B IIEJIOM.

OT60p eauHuIl U3 TeHEePaTbHON COBOKYMHOCTH MPOU3BOIUTCS TaKMM 00pa3oM,
9TOOBI BBHIOOPOYHASI COBOKYIHOCTH ObllIa MpE/CTaBUTENbHA (pPEMpE3eHTATHBHA) U
HauOoJIee MOJIHO U aJIEeKBATHO MPEACTaBIIsjIa CBOWCTBA T€HEPAIbHON COBOKYITHOCTH.

[Ipu orbGope OOBEKTOB M3 TEHEPAIbHONH COBOKYIMHOCTH HCIOJIB3YIOTCS
CIIEIYIOLIHAE METOABI: VIH/INBU1yaJIbHbIM, IPYIIOBOM (cepuiinbiit),
KOMOWHUPOBAHHBIM, TOBTOPHBIN (BO3BPATHBIN), OECITOBTOPHBIN (O€3BO3BpATHBIN),
OJTHOCTYIIEHYAThIF, MHOTOCTYIIEHUAThI, COOCTBEHHO-CIy4YailHbIN, MEXaHUUYECKUIA U
THITMYECKUA 0TOOD.

B ocHOBe Teopur BEIOOPOYHOTO HAOIIOAEHUS JIEKAT TEOPEMbI 3aKOHOB OOJIBIINX
YKCeN, KOTOPhIE MO3BOJISIIOT PEUIMTh JBa B3aWMOCBSI3aHHBIX BOMNPOCA BBIOOPKHU:
paccuuTaTh €e 00beM MPHU 33JJAHHON TOYHOCTU UCCIIEIOBAHUS U ONIPEACIUTH OIIHOKY
MpU TaHHOM 00beME BHIOOPKH.

PacxoxxieHne Mexay 3HAUYeHMSMH HW3y4aeMOro IpU3HAaKa BBHIOOPOYHOM U
IeHEPAJIbHBIX ~ COBOKYITHOCTEH  SIBNIIETCA  OIMIMOKOM penpe3eHTaTUBHOCTH
(npencraButenbHOCTH). OHA MOXET OBITh  CHCTEMAaTHYECKOWM W CIydalHOM.
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CucremaTnueckast OlMOKa PeNpPe3eHTaATUBHOCTH BO3HUKAET BCIIEICTBUE HAPYILIEHUS
OpaBWJI OTOOpa E€AMHMII TE€HEPAJIbHOM COBOKYNHOCTH, B YAaCTHOCTU NpPUHIUIA
OecrpuCTpacTHOr0, HEMPEIHAMEPEHHOT0 0TOOpa. CiryyaliHasi OlIMOKa BO3HUKAET B
CHJIy TOTO, YTO BBIOOPOYHOE CTATUCTHUECKOE HAOIIOACHUE SIBIISIETCS HECIIJIOLIHBIM
HaOmonenueM. OmnpeneneHue ciaydailHOW OIMOKKA MPOU3BOIUTCS MO (GopMmylam
OIUOKH BHIOOPOYHON JIOJIM Y OIMNOKHA BHIOOPOYHON CPETHEH.

Br16opounas noms npeactasisieT co00il OTHOIICHHE YMCIa €AMHULL, 00JIaAar0IINX

JaHHBIM IIPHU3HAKOM HJIM OAHHBIM CIr'0 3HAYCHUCM M « 06[[I€My qucCily CAWHUIL

BBIOOPOYHOM coBOKymHOCTH [

W =

Omnbka BBIOOPOYHOM [0JIM TIPEJCTABISIET COOOM pacxoxkiaeHue (pa3sHOCTh)
MEXy J0Jie B BBIOOPOYHOW COBOKYITHOCTH W  u joneii B reHepanbHOM

COBOKYITHOCTH P . Bo3Hmkaromee BCIeACTBHE HECIUIOIIHOIO XapaKTepa
HaOmoaeHus. BenuunHa ommOKu BBIOOPOYHOM [ONM OMNpeAensercs Kak Ipenesn

otknonenus W ot [J , rapantupyemslii ¢ 3aJaHHOH BEPOSTHOCTBIO:
|lw— pl|< 71,
rme ¢ — rapaHTHiiHBIH KO3((MUIHEHT, 3aBUCSIINNA OT BEPOSTHOCTH P T ,C

KOTOpO#t rapantupyercs Hebixox pasHocty W —[) 3a npenenst Ty, Hy -
CpelHss OlMOKa BBIOOPOYHOM J0JH.

3HaueHHUs] TapaHTUHHOTO KodhduimeHTa T W COOTBETCTBYIOLIHE MM

BEPOSITHOCTH ~ 7 TIPUBEICHBI B Ta0J. 2. OOBIYHO BEPOSITHOCTh IPUHUMAETCS PAaBHOM

0,9545 wmm 0,9973,a T MIpU 3TOM paBHO 2 U 3.
Cpennsist omuOKa BBIOOPOYHOM T0JIA OMpEIeTIsieTCst o popMmyIie

Hy =

2
rne Ow — JUCTIEpCHs BBIOOPOYHOM JTOJTH.
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Ta0Omuma 2

3HaueHHs FAPAHTHHHOTO KO3 (UIMEHTa ¢

T Pr T Pr T Pr
1,00 0,6827 1,70 0,9109 2,40 0,9836
1,10 0,7287 1,80 0,9281 2,50 0,9876
1,20 0,7699 1,90 0,9426 2,60 0,9907
1,30 0,8064 2,00 0,9545 2,70 0,9931
1,40 0,8385 2,10 0,9643 2,80 0,9949
1,50 0,8664 2,20 0,9722 2,90 0,9963
1,60 0,8904 2,30 0,9786 3,00 0,9973

J171s1 BBIOOPOYHOM TOJIK JUCTIEPCHs oTpeeiseTcs mo Gpopmye
2 _
o, = W([I1—w).

[TpuBenenHas hopmyna cpeHel OMMOKKA BHIOOPOYHOHN JOH MPUMEHSETCS MPU
MTOBTOPHOM OTOODE.
[Ipu OGecmoBTOpHOM OTOOpE UYHMCICHHOCTh T'€HEPaTbHOW COBOKYITHOCTH
n

W.

pacuera CpeAHUX OIIMOOK BBIOOPOYHOM MO JJIsi Pa3IUYHBIX CIOCOOOB OTOOpa
€AMHUI] U3 TeHEPAIbHON COBOKYITHOCTH NIPUBEACHBI B Ta0. 3.

COKpAIIlaeTCs, TOITOMY JIUCIIEPCHUsl yMHOXKAETCs Ha KO PUIeHT 1- DopMyisl

Ta6muma 3
dopMyITbl pacdeTa CpeIHUX OITMOOK BEIOOPOYHOM 10U
U BEIOOPOYHOM cpeHel
Cpennsisi omudka
Metoa oT6opa BbIOOPOYHOII 10,11 BbIOOPOYHON cpeaHel

BbIOOPKH
MexannyecKkui > 2
U COOCTBEHHO— U = O, U, = O
CITyqaiHbIH w n X n
IIOBTOPHBIN
oTOOp
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[Tponomxkenue Tabd. 3

MeTtona oTOopa
BbIOOPKH

Cpennss omudka

BbIOOPOYHOM 101U

BbIOOPOYHOM cpeaHeit

MexaHn4ecKui
1 COOCTBEHHO—
CIIy4alHbIN
O€CIOBTOPHBIN
0TOOp

M,

Il
S
~
[E—

I

o2 n
ZX (1 —
n( N)

Cepuiinblii
oT0Oop npu
0eCIOBTOPHOM
oTOOpE cepuit

M,

_W(l__

)

M,

Tunuueckui
oT0O0p npu
MIOBTOPHOM
CIIy4allHOM
oTOOpe BHYTPHU

rpynn

Hy =

Tununyeckuu
oT0op npu
0eCroOBTOPHOM
CIIy4allHOM
oTOOpe BHYTpHU
rpynmn

My

2

O n
w1 —
sl Shrey)

B 1a6x. 3 npuHATH cneayomue 0003HAYCHUS:

Ay

N — YHUCJICHHOCTD reHepaanoﬁ COBOKYITHOCTH,

2
o w — MeXcepuitHast AUCTIepCHs BBIOOPOYHOM JTOJIH;

I — uucio oToOpaHHbIX cepuii;

R —aucno Cepuil B TEHEPAIbHOM COBOKYITHOCTH;
O\, — cpennss U3 IPYIIIOBIX AUCIICPCHIA;

X — aucmepcus npusHaka X |
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2
o x — MEXcepHifHas qucrnepcusi BBIOOPOUYHBIX CPEIHUX;

Oy —cpenHss U3 BBIOOPOUYHBIX AUCHIEPCUI TUTUHYECKUX TPYIILL
Hucnepcun B popMyiax pacuera cpeAHUX OMMOOK BHIOOPOUYHOM 40U B Ta0II. 3
PACCUUTBIBAIOTCS CIIEAYIOIIUM 00pa3oM:
— MEeXCepHitHas aucnepcus BbIOOPOYHON JOTU

Z(Wj o V_V)z
52 —_ j=1

r

rne \Wj — Bebopounas nonst B | —it cepuy;

W _ cpeanssa BEJIIMYMHA JOJIM BO BCEX CCPHIX;

— CPCOHAA U3 I'PYIIIIOBBIX I[I/ICHepCHﬁ

Zk:WJ (1-wj)n,

j=1
—w(l-w)= - ,
p!
=1
rie  Wj — BbIOopouHas nons B ] —{ TUMWYECKOU TPYIIIE;
nj — YHCIO eIUHHI] B | —# THIMYECKOi rpyme;

k — YHUCJIO TUIIMYCCKUX I'PVYIIII.

[IpenenpHOE 3Ha4YeHHWE OIMMOKA BBHIOOPOYHOW JONHM OMpENENseTcs IO
cienyrwriei hopmyie:

A, = 1,7
Jlomst anbTepHATUBHOTO NIPU3HAKA B T€HEPATLHOM COBOKYITHOCTH paBHA
p=wW=xA,
Omumbka BHIOOPOYHOM cpeHel TMpeCTaBisIeT coO0l pacxoxiaeHue (pa3HOCTh)

MEXIy BBIOOPOYHOM cpeaHein X IEHEPAIbHON CpeHEN X , BO3HHUKAOIIECEe
BCJICICTBHE HECIUIOIIHOTO BBIOOPOYHOIO XapakTepa HaOmroAeHus. BenuunHa

P~

OIMUOKKA BEIOOPOUHOMN CpeHEN OMpenenseTcs KaK Mpesea OTKIOHCHUS Xor X ,
rapaHTHUPYEMBIN C 3aIJaHHOW BEPOSITHOCTHIO
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R —]< 7245,

rae H X — CpemHsis omuOKa BEIOOPOYHOU CpeHEH.
[Tpu noBTOpHOM O0TOOpE CpPEeHSIS OMIMOKA ONPEIEISAETCS CIASAYIOIUM 00pa3oM:

fy ==
n

2
rac GX — CpCAHAA BCIIMUMHA JUCIICPCHUHU KOJIMYCCTBCHHOI'O IIPU3HAKA X )

KOTOpasi pacCYUTHIBAETCS MO (hopMylie cpeHel apuMeTHIecKOi HeB3BEIIICHHON

> (5 -3y

2
o =

X

n

WU cpefHer apuMeTHYecKor B3BEIICHHOM

> (% - %),

2
O, N )
2
i=1
rae fi — CTaTUCTHYECKHUU BEC.

dopmynbl pacuera cpeaHed OMMOKM BBIOOPOUYHOW CpeAHed s pa3IuyHbIX
croco60B 0TOOpa BEIOOPOUYHON COBOKYMTHOCTH MPUBEIEHBI B Ta01. 3.

2
MexcepuitHasi JauUCTIepCUsi BBIOOPOUYHBIX CPEIHHX o x W CpemHss u3

2
BI>I60pOLIHI)IX zmcnepcnﬁ THUIIMYCCKUX TI'PYIIII O-x BBIYUCIEAIOTCA  CIICAYIOLITUM

oOpazom:

D% -%)
52 — J=1 .

* &
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k

2
ZGJ n

—1
Gf=1k )
E:m
=
rac jX\fi] — CPpCAHCC 3HAYUCHHUC IIOKA3aTCIIsI B j .| cepuu;
o’

J —mucnepeus npusHaka X B | — i THIIMYecKol rpymie;

Nj —wuucno equuun B | —if Tunudeckoii rpyme.

[IpenenbHast ommbKa BbIpa)kaeTcs CIAEAYIOIIUM 00pa3oM:
A, =u,T.

CpenHsis BeIMYMHA KOJIMYECTBEHHOTO MPU3HAKA B T'€HEPATIBHOW COBOKYITHOCTH
OTIPEJIEISIETCS C YYETOM MpeeIbHOM OMIMOKN BEIOOPOUYHOM cpeHei

X=XxA

X"

Onpenenenne Heobxoaumoro oobema Boibopku I ocHoBbIBaeTcs Ha popmysax
MpEAENbHBIX OIMMOOK BHIOOPOUHOM J0JM M BBIOOpOUHON cpeaneit. Hanpumep, s
MMOBTOPHOTO OTOOpA MpeeIbHbIC OIMOKH PABHbI

w(l-—w
szr—i——l;
n
2
Ax:r(a.
n

Orcrona 00beMBI BHIOOPOK Ul pacueTa BoI0opouHoi gonu w1 BEIGOpOUHOI

cpenueir Ny cnexyromue:



AHATOTHYHBIM 00pa30M ONpPeAeIIIOTCS 00bEMBI BRIOOPOK MPHU Pa3TUIHBIX
crioco6ax oTOopa BEIOOPOUHON COBOKYITHOCTH. {7151 cepuiiHoro oT6opa
OTIPEIEISACTCS YNCII0 OTOOpaHHBIX cepuit. DOpMyITBI pacdeTa MPUBEACHHI B Ta0M. 4.

Tabmuia 4

®dopmyiibl pacueTa 00beMa BRIOOPKH

Metoa oT6opa

O0beM BBIOOPKH MJIH YHMCJI0 CePHil I onpeaeeHust

BbIOOPKH
BbIOOPOYHOIT 10,11 BbIOOPOUHOIi cpeaHeii

% 2 2 __2
Mexannueckui r W(l— W) r’c
1 COOCTBEHHO- — n = X
CIyYaiHbIi W A%N " AZX
ITIOBTOPHBIN
0TOOp

% 2 __2
Mexannueckui Z'ZW (1 . W) N 262N
¥ COOCTBEHHO- = — > n, =— X -

. w

CITyJaiHBIH AWN + 7 W(l— W) AXN +7 O,
0eCcrOBTOPHBIN
0TOOp
CepuiiHblii T253VR 2_25)2( R
oT0op npu r = — - o =— 3
0€eCIIOBTOPHOM AW(R—].)-i—T 5W AX(R—1)+Z' 5)(
otbope cepuit
Tunnueckuit 2 9 2 2
oTOOp TIpHU n — [ n = T O,
MIOBTOPHOM W AZ X AZ
CIly4aliHOM w X
oTOOpe BHYTpHU

rpyII




27

Tunmueckuit 2 9 2 9
7o, N " 7o N

ot0Oop npu
0€CIIOBTOPHOM wo o 2 o
CIy4aliHOM AW N +7 O W
oTOOpE BHYTpHU
rpynmn

Y 2”2
AN+ 770,

X

B 1a671. 4 mpuHATHI cneayommue 0003HAYCHMS:

Nw, Nx — 00BeMBI BEIOOPOK IJIst ONpEIEIeHUs OMUOO0K BHIOOPOYHOM IO U
BBIOOPOYHOM CpETHEN;

F'w, 'x — gmcno oroOpaHHbIX cepHii Tst OMpeeseH s OIHOOK BRIOOPOUHOM
JI0JIA ¥ BBIOOPOYHO CpeTHEH;

AW ,AX — TIpeAeNbHBIC ONTUOKH BEIOOPOYHOM JTOM M BHIOOPOYHOM CpeTHEH.



