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BBK 65.290-93

MeTonuyeckue ykasaHHsi 110 BBITIOJHEHHIO JaGOpaTOpHOH pa6oThl
Ne 2 «ABTOMamanponaHHun KOppe/ISILIHOHHO-PETPECCHOHHDBIH aHaIU3
B3aUMOCBSI3H CTATUCTHYECKHUX HaHHBIX B cpenie MS Excel» nonro'ronuﬁu:

nI-p dbu3.-Mart. Hayk, npod. I 1T, KMQW“?GQ
© KaHJL. TeXH. HayK, IOLL. AB! I'oauxoca

OTBe’rCTBe!-lHHI?'l pe,uax('rop npod. I 1L Keacesnuxosa -

MeToauyeckue ykazaHUs 10 BBbITIOJIHEHHUIO JIAGOPaTOPHOi paGoThI
Ne 2 «ABTOMaTU3UpOBaHHBIH KOPPEJISILIMOHHO-PETPECCUOHHBIM aHaTH3
B3aHMOCBS3H CTATHCTHYECKHX NaHHBIX B cpesie MS Excel» onobpeHs Ha

_ 3acefiannu HayuHo-Metonmyeckoro coseta B3OOH

IIpopexrop o YMP; npeacenarens HMC npogeccop .M. ,Zlaﬁumﬂeéoc

JlaGopatopHas paﬁbra Ne 2
~ ABTOMaTM3UPOBaHHbIN KOPPENALNOHHO-
perpecCUOoHHbIA aHaNn3 B3aMMOCBA3N

CTaTUCTUYECKUX n_auublx B cpene MS Excel

I I.lenu cop.ep)xalme M OpraHn3auus BbiNnoNHeHUusa

naﬁopaTopHou paboThbi

1. I.I.enb u 3apga4um paboTtbl
Ile.m. paGoThl — OCBOEHHME METOIMKH Koppemuuormo-perpec-’

CHOHHOTO aHaJIu3a B3aMMOCBSI3H COLUAIbHO-9KOHOMUYECKHX SIBJIe-
HHUIi C IpUMEHEHHEM KOMIIbIOTEPHBIX CPEACTB,

H3yyeHue B3auMOCBi3eil ABICHUH U TMpPOLECCOB — om{a M3 BaxX-

_ HEHIIKX 3a/1a4 CTATUCTUYECKUX HCCIICHIOBaHHUM,

Memooduv u npuemont xoppmuuonuo-peapeccudunoao anasusg no3-

BOJIAIOT:

BBISIBUTb HATU4YHE Koppemunouﬂoﬁ CBA3M npnsﬂaxon (mokaza-
TeJieil) U OLICHUTD €€ TECHOTY,; .

HaliTH aHAJIMTHYECKOE BHIPXKECHHE CBA3M B Byme YpaBHEHHS pe-
IpecCUH; :

OLICHUTD KaueCTBO HalIeHHOM Monenu CBSA3U.

Ta6nuuHblii npoueccop Microsoft Excel v ero HaacTpoiika Haxe'r

AHAJIN3A NPEIOCTARIAIOT PAJ NPOrPaMMHBIX CPEJCTB JUIsl aBTOMAaTU3HU-
POBAHHOTO PEIIEHHS BhIlLIENEPEYUCTICHHBIX TPEX 3aa4.

2. Koumuorepuue cpeacraa

CraticTika. KomnbioTepabie J|a6opam|inue paborsl: MeTonuyeckue ykasa-
HMS K JlaGopaTopHoil paboTe Ne 2 <ABTOMaTU3HPOBaHHBI KOPPE/SILIMOHHO-
PErpeCCHOHHBIN aHAIM3 B3aMMOCBA3M CTaTHUCTHYECKUX JAaHHBIX B Cpejie MS
Excel». — M. ByzoBckuit' yqeﬁmnc 2006 —70c. :

. BBK 65.290-93
© . BcepoccHiicKuit 3a09HbII

- (MHaHCOBO-3KOHOMMYECKUH
uHeTuTyT (B3DOH), 2006

Onépaunouﬂaﬂ cpena: Windows 2000/XP.

R -I'IporpaMMqu cpeacrso:  IlakeT mporpamu ist paGoThI

C 3JIEKTPOHHbIMHU TabGIULIAMU
Microsoft Excel.

Bepcuu MS Excel: Excel 97, Excel 2000.

" TexHONOrMYeCKast cpena: ITporpaMMHas HaacTpoiika MS Excél

ITaker anaim3a ¥ GUGIMOTEKa U3
78 cratucTYecKUX HYHKLUMIA,
BCTPOEHHBIX B Excel.



3. Tpe60oBaHUS K YPOBHIO NOArOTOBNIEHHOCTH crygeu'ra
K naﬁopa'ropnoﬁ pabote

Jla6opaTopHasi paGoTa NPOBOAMTCS MOCHE M3ydEHHUs CTyJACHTa-
MM CJIeIyIOLIMX TeM Kypca CTaTUCTUKU: cmamucmuteckoe Habnio0enue,
' C600K@ U 2PYNNUPOEKA CMamucmu4eckux 0aHHuX, pAdsl pacnpedenerus,

cpedHue GenudUHb U NOKa3amenu 8apuayuu, ebi60pouHbili memod, cma--

mucmuyecKoe usy4eHue 83aumocesseil senenuii u npoyeccos.
JInst BBINOIHEHHS PaGOTHI CTYICHT 004XNCEH 3HAMD:

e 1IeJIb ¥ COllepXaHue paGoThl, MOPSAIOK ee BLIMOJIHEHUS M OTYET-

-~ HocTH (paszden I «Memodueckux yka3anuii»); .

e  CTAaTMCTMYECKYIO CYHIHOCTD 3a/ia4 U METOIUKY KOppEJISALIMOHHO-
PErpecCMOHHOIO aHalnu3a CTaTHCTHYECKHX naHme (pasaan I
«Memoduueckux yKasarnuii»)

e  OCHOBHBIEC TEOPETHYECKHUE ITOJIOKEHHS BIMOIHAEMbIX 3a,uaunif1

" (u3 pasdena III «Memoduyeckux yxa3anuii> nynkme: «Kpamkue
meopemuyecKue cgedeHuUs K 3a0aGHUAM»).

Excel:

e  CTPOMTD NIEKTPOHHBIC TaOIHIIBI;

COCTaBJIATh M KOTTHPOBaTh PAaCYETHHIE Q)opMynm
MCTIONb30BATh CTATHCTHYECKHE M MaTeMaTHYecKue cbyHKmm

HHCTpyMeHTa MacTep (yHKImi;
e  CTPOMTb CTaTHCTUYECKUE IpadUKH C ucnonwosaﬂuem WHCTpY-
- ~MeHTa MacTep auarpamm;
. o HCMOJNB30BaTh WHCTPYMEHTHI Koppemmua 1 Perpeccml Haf-
~ crpoiiku ITaker ananmsa.

B ITepen BbIMOJIHEHUEM Jlaﬁopa'ropuoifl pa60rrbl C'ryneﬂ'ry CJIeyeT.

O3HAKOMUMBCA C MeXHOo102uell GbINOAHEHUR Kaxc0020 3a0aHuUA.

4. COn.e'pxaHue M CTPYKTYpa naGopaTopHO# péjﬁofu ’
- 4.1. Ilocmanoexa 3ada%u ‘ ,

KoppemnmonHo-perpeccuom{mﬁ aHaJIu3 (KP-aHalms) B3au-
MOCB$I3Y TIPM3HAKOB SIBJISIETCS COCTABHOM YacThblO MPOBOAMMOIO CTa-
THCTUYECKOTO MCCIIENIOBaHHUA JIBYX SKOHOMHUYECKUX TOKa3aTelnei cra-
TUCTAYECKOI COBOKYITHOCTH 32 NpeANpUATHHA U YaCTHYHO HCTIONB3YeT
pesynbraTsi JIJabopatopHoit pabotht Ne 1.

' B JlaGopatopHoit pa6ore Ne 2 M3yyaetcs B3aMMOCBSI3b MeX-

Iy (akTOpHBIM IIPU3HAKOM Cpeaneeoaosaﬂ CMOUMocmb OCHOGHLIX

npou3ssodcmeenHbx ¢ondoe (MpU3HAK X) U Pe3yNBTAaTUBHBIM TIPU3HA-
KOM Bunyck npodyxyuu (npu3Hak Y), 3Ha4eHUSIMU KOTOPBIX SIBJISIOTCS
McXofHbIe TaHHble JlaGopaTopHo#i paboTel N2 1 110cie HCKITIOYEHHUs U3
'HMX aHOMAJIbHBIX 3HAYEHHIA. :

CTyfieHT doadxcen oﬂxmc)amb Haevikamu paGoTsl B cpenie Microsoft ‘

- 5
_ B npolecce CTaTUCTUYECKOTO HCCJIC,E[OBaHIdﬂ Heo6X0oUMO pe-
LIMTB PSIJ 3a1a4. -
1. YCTaHOBUTD HAJIMYHE CIAmucmuseckoil césasu mexay gakrop-
HBIM NIPU3HAKOM X U Pe3YJILTATUBHBIM NPU3HAKOM Y:
a) rpa@rYecKMM METOIOM; :
6) METOZIOM COMOCTaBJIEHHUS MapaJLleJIbHBIX PSZIOB.
2. YCTaHOBUTb HAJIUYHE KOPPEARUUOHHOU CEA3U MeXJy NpHu3Ha-
KaMH X' M Y MeToOM aHaINTHYECKO# IPYNITMPOBKH. -
3. OLEHUTDb TECHOTY CBSI3U NPHU3HAKOB X U Y Ha ocHOBe:
a) SMIUPUYECKOTO KOPPEISLIMOHHOTO OTHOLIEHHS. 1);
6) MMHeitHOro Ko3ddULIMEeHTa KOPPEISILUH 7.
4. ITocTpouTh OHOGAKTOPHYIO IHHEHHYIO perpeccnonﬂylo MO-
JeJIb CBA3M NPU3HAKOB X M Y, UCMONB3YS] MHCTPYMEHT Perpeccust Han-
crpoiiku Tlaker anaam3a.
5. OLIeHUTDb aJIeKBaTHOCTh ¥ MPAKTHYECKYIO npnromiocn nocT-

POCHHO JINHEHOM perpecCHOHHOM MOJIE/H, YKA3aB:

a) ROBepUTENbHbIE MHTEPBAJIbl KO3(DOUIMEHTOB a,,

0) cTeneHb TECHOTHI CBA3H NPH3HAKOB X U Y;

B) MOTrPELUHOCT PETPECCHOHHON MOJIENIH.

6. J1aTb 5KOHOMHYECKYIO HHTepIpeTalHuIo;

a) K03 pHULIMEHTa PETPECCUM a,; -

6) ko3 dulMeHTa ANaCTHYHOCTH K,;

B) OCTaTOYHBIX BEJIMYMH €,

7. Haiitu HauGojee a,ueKBaTHoe HeJIMHEHOe ypaBHEHHE perpec-
CHH € IIOMOLIBIO CPEACTB UHCTpyMeHTa Mactep anarpamM. ITocTpouts
JUIS1 3TOTO YPaBHEHHSI TEOPETHYECKYIO KPUBYIO PETPECCHH.

4.2. Cmpyxmypa aabopamopuoii paGomui
J'[aﬁopaTopHaﬂ paboTa COCTOMT U3 TpeX 3TafnoB — MOAroTOBH-

TEJIbHOI'0, paCY€THOIO U 3aKJ'IlO'-II/ITCIII>HOI‘ 0.

Ha nodzomoeumeasnom smane dopmupyercs nH,uuBmeaJIbHasl
paGoyasi cpefia TIPOBEICHUS quucncnnﬁ 1O UCXOAHBIM JTaHHBIM Ba-

_ pMaHTa.

Ha pacuemnom smaneé BEIMONHSIOTCS TpH 3alaHus. :
~ 3apannue 1. ITocTpoeHHe aHAIMTHYECKOM TPYIIITMPOBKH VIS BbI-

SIBJICHUSI KOPPEJIALIMOHHOM 3aBUCUMOCTH pe3yJITATHBHOTO NpHU3HaKa
OT $H)aKTOPHOTO ¥ OLIEHKA TECHOTHI B3aUMOCBSI3Y 3THX NIPU3HAKOB.

3ananue 2. ITocTpoeHue onHOMaKTOPHOI JIMHEHHOIA perpeccu-
OHHO¥ MOJIeJ/IH CBSI3M M3Y4aeMBIX TIPU3HAKOB C TIOMOLLbIO HHCTPYMEH-
Ta Perpeccusi Hanctpoiiky ITaker anamsa.

3ananne 3. [ToctpoeHue oqHOGAKTOPHEIX HETMHEMHBIX perpec-
CHOHHBIX MoJieJIedl CBSI3U MPU3HAKOB C NMOMOIIbIO HHCTpyMeHTa Mac-
Tep IMarpamMm 1 BbIGOp HauboJlee aleKBaTHOTO YpaBHEHHUS PErPECCUH.

2-965



Kaxnoe 3anaHue umeer cnenylomy]o CTPYKTYDY:
1. KpaTkue TeopeTHYECKHE CBEleHHS],
2. TexHojiorus BLUTONHEHHUS 3aJaHUS;
3. AITOpUTMBI BBINOJIHEHHSI 3aJJaHUSI.

Kpamiue meopemuvecxue ceedeHus HEOOXONMMBI ISl TOHUMa- ,

HHSI CTYACHTOM CTATUCTUYECKOM CYIHHOCTH 3aJJaHHS,

‘B mexnosocuneckoi wacmu M3naralorcsi 0COGEHHOCTH TNpUMe-
HeHHsi MHCTpyMeHTOB Ilaker amaimsa, Macrep nuarpaMm ¥ Ipyrux
cpencts Excel mpu aB'roma'msnponaHHOM PeHICHHH CTaTUCTUYECKHX
3aJ1ay, yKa3aHHbIX B 3a1aHHUSIX.

- B ascopummuneckoii uacmu npe,ucTaBneHbl anropmel ,neﬁcmuﬁ
B cpene Excel, BHIMONHEHHE KOTOPBIX PEAIU3YET TEXHOJIOTHYECKHE
- TPOLIECCHI PeLlieHHs CTAaTUCTHYECKHUX 3a/1aYy.

Ha 3axaouumeavnom (ana.aumuuecxom) smane ‘&HaJlldSHleOT—
cs nonyquHue CTaTUCTHYECKHE TI0Ka3aTesid, Tabaulpl U rpaduKy,

JeJ1aloTcs BbIBOALI O BUIE U TECHOTE B3aMMOCBS3H NpU3HaKOB Xult,.
aHaJIM3UPYIOTCA. MOCTPOCHHLIC MOACHA B3aUMOCBA3H, BHHOJ]HHCTCS!

SKOHOMMYECKAsd HHTEPIPETaLlUsl TapaMeTPOB MOJIENIH.
B MeTonnueCcKUX yKa3aHMAX K BBINONIHEHMIO 3afiaHmit ucnonb-'

" 3yloTCA TpU BUa TaGaMLL:

e  pe3yJbTaTHBHbBIC TaGJIMLIBI pacCCMaTPUBaEMbIX noxaaa'reneﬂ (Ma-

- KeThl TabML NpuBeneHH B [IpuwioxeHnu 2.2);.

e  pe3ylbTaTUBHbIE TaGIHLbI nemouc’rpaunonnoro npnmepa «Me-v
MOOUYeCcKUX YKA3AHUIL;

‘¢ TaGNULBI COGCTBEHHO «Memoauueclcux yxaaanuu»

- Bo usbexaHue KOJUTU3UI NPH CChUIKE HA PaxuTHYHbIE BUAbI Ta6-
7ML K HOMepaM TaGJIMLL BTOPOro M TPeThero BUa 100aBsIoTCs COOT-
BETCTBEHHO MieHTH(]UKaTOphI «IT» (,ucmonmpanuonﬂuﬁ npumep) u
«M>» (MeToauyecKHe yxaaal-mn)

4.3. Omuemuoch no pa6ome

’

o pesyanaTaM BLINONHEHHST naﬁopa'ropﬂoﬁ pa60'r1>1 CTYAEHT
npeacTapisier otyer. OTYeT JOIKEH COAEPXAThb CAeyIOLIHe pa3aesbl:

1. Tm'ynbﬂuﬁ aucT (oGpasell JaH B [punoxeHuu 2.1, 3NEKT-
POHHasi Koflusi — B daitie @opmar ordera.doc); _

2. TlocTaHoBKa 3a1a4M KOPPENSALMOHHO-PETPECCHOHHOTO aHa-
JM3a, BKIIOYas MCXONHbiE NaHHble BapHaHTa (BJICKTPOHHaSI KOMHUs'
TIOCTaHOBKH 3a/ia4i — B (haiine Popmar orvera.doc);

3. Pacnieyarka paboyero ¢aiina ¢ pe3yabTaTUBHBIMU Taﬁnuuamn :

U i‘padeaMH (Mucm 2 Pa6oyero gaitna); :
4. BoiBoapi 1o. pesyanaTaM BLIMONHEHHS JlaﬁopaTopHoifl pa-

OOTHI.

- ) . . . 7

BeiBoabI M3/IaraloTcsl B TEKCTOBO# (hopMe B TOpSAKE, COOTBET-
CTByloLleM nepeyHio 7 3aiay 1. 1.1 — IlocTaHoBKa 3a1a4m, U COMpo-
BOXJAIOTCA CCBUIKAMM HA COOTBETCTBYIOLIME Pe3YNILTaTHBHbIE Tabnu-
Ubl U TpadKu.

CrpykTypa otyera o JlaGoparopHoii paGote Ne 2 aHa B (baﬁne
‘Dopuar otyera.doc ¥ KONMUPYETCS B OTYETHHIN ait nepcona.nbﬂoﬁ
TIaNKH CTy[IeHTa Ha TIOArOTOBUTEILHOM 3Talle. :

- TogrotoBka oTyeTa BHIMONHSETCS BHE PaMOK BpeMCHM o'rBe-
ACHHOTO Ha BhIMOJIHENHeE JlabopaTopHO# paGoThL. 3aluTa OTYETA CTy-
IEHTOM NPOHM3BOAMTCA y Mpenoaasarels, Beflylero JaGopaTopHoe 3a-
HATHE.

N

ll. TeopeTuyeckue ocHOBbI U METOAUKA nbosep.euml
KOppensunoHHO-perpecCUoOHHOro aHanu3a gaHHbIX

1. Koppenuu,uduﬂa’ﬂ CBSI3b KaK pas’Hosup.uocn
cToxac'ruqecxux CTaTUCTUYECKUX CBA3e

l/Isyquue 00GBEKTUBHO cymec'nsylomnx caaseﬂ Mexny CoLUaJIb-
HO-BKOHOMM‘ICCKMMH SIBICHUSIMM npoucccaMu - om-la U3 BaXHEH-
'WIMX 33714 CTATHCTHYECKO#M HayKM.

Cpenn MHOrHMX ¢popM CBA3ei, MMEIOIMX KonnqecTBeHHblﬁ Xa-
paKTep U U3yyaéMbiX KONTMYECTBEHHBIMH METOAMH, 0CO60€e MECTO 3a-

'HUMAIOT aKmopHuie c6:3u, JUISL UCCIENOBAHUI KOTOPbIX IPUMEHSIOT-
- Csl METOJIbl KOPPEJIAILIMOHHO-PETPECCHOHHOTO aHaAN3a.

‘Tlo cBoeMy XapakTepy (aKTOPHBIC CBSI3H OTHOCATCS K MPUUUH-
HO-C1e0CMEeHHbIM C6A35M, CYTh KOTOPBIX 3aKJIIOYAETCS B TOM, YTO OHU
ABJIeHUs (MIPUYMHBI), TpOTEKasi B OMNpeJIE/ICHHbIX YCJIOBHUSAX, nopox.na—
IOT ipyTHe SIBNICHHUs (CIEACTBUSA).

@akTOpHbiE CBS3U MeXIy ABIEHUAMH (IPUYMHAMH, YCIOBHUSI-
MH, CJIEACTBUSIMH) OTPaXaloTCst BO B3aHMOCBS35IX NpH3HAKOB (noxasa-
TeJieil), XapaKTepU3YIOLIMX 3TH SABJICHUS. '

IIpu usyuyeHun ¢akTOpHBIX CBA3EH cpenu B3aMMOCBSI3aHHbIX
TIPU3HAKOB (TOKa3aTeJiei) BBIEAIOT GaKTOPHBIE M PE3Y/ILTATUBHbIE.
K gpaxmopuoim npu3HaKam OTHOCST Te, KOTOpble XapaKTePU3YIOT sB-
JICHUS-NPUYUHBI U, anneﬂna-ycnonuﬂ M NIPH NPOBEJEHUU ' CTATUCTH-
YECKOro MCCIIEIOBaHHSI PACCMAaTPUBAIOTCS KaK He3aBUCHMBIE. Pesynb-
mamuensle npu3naKu XapaKTepU3yIoT SIBJICHUA-CIEACTBHSA U SBISIOTCSA

- 3aBUCUMBIMH OT (l)a](TOprlX B TOM CMBbICJIE, YTO USMEHEHHUE BETUYMHBI

(baKTOpHBIX PU3HAKOB BeIET K U3MEHEHUIO BETMYMHbI pesynma'ma-
HOro NMpHU3HaKa. oL

CyLuecTBYIOT . pa3/IM4HbIE BUABI U Cl)OprI d)al(TOprIX cBaseﬁ _
Ux MoxHo KnaccupuuupoBaTh MO pasiMYHBIM KPUTEPHUAM — Xapak-

2965
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mepy, cmeneHu mecHOmMbi, HANPAGAEHUIO, 8UOYy AHANUMUUECKO20 6bipa-
Jcenus ceasU, Koauvecmay (akmopoe é modeau césasu (puc. 1).

Buas v HopMbl HakTOpHBLIX CBA3EiA

| — —

- X ‘ Bua aHanutuyeckoro
Hanpagnenue cBaan apakTep cB;lau BLipaKeHuUst CBfiaH
I-—— DyHKUMOHanNbHbIE | Mpsambie : t JinHeWHble
Croxactuyeckue — O6patHbie ' HenuHeliHble
: CreneHb TECHOTLI KonuyecTso ¢akTopos
~1. CBA3U . B MO/ CBA3N
‘ I:Tecuue . I: MHorodgakropHbie
_ Cnabbie OpHodakTopHbie

' Ry PMc.1. Knaccudukauus GpakTopHbIX CBSI3ei

(Dymalnona.nbnue CBA3H

CBsi3b pe3yJIbTAaTHBHOIO npnanaxa Yc (baxTopHuM HpPlSHaKOM
X Ha3bIBaeTCS  PYHKUUOHAALHOM, €CT KaXIOMY BO3MOXHOMY 3Haye-
HHUIO X, NPU3HaKa X COOTBETCTBYET OLHO (WIM HCCKOJILKO) oﬂno:mauuo
onpet)e.aeunwc 3HaYeHHUii y, Npu3HaKa Y.

- Mamemamuueckoii modenvto oanod)axmopnou ¢ymcuuouwtbnou
C6A3U CITYXHUT ypaBHEHUE . ‘ v
L y=fx), (=12, ,n), 1)
e - x, y, d)ax'roprm ‘M pesy/bTaTHBHBIA TIPM3HaK COOTBET-

CTBEHHO;’

f — dyHKuus, onpenensioas 3aBUCUMOCTb pesynb'ramnﬂoro‘

. IpU3HaKa oT (paKTOpHOro.
B ciyyae 3aBHCMMOCTH NpU3HaKa Y oT HEeCKOJBKUX Q)ax'ropumx
.TIPU3HAKOB X|, Xz, ..., X MOJIEJIb CBSI3U UMEET BHA: ,

=flx, x,...,x) (i= 12,..,n)

Xapaxmepnan oco6ennocmb PyHKUUOHAAbHOI CBA3U COCTOMT B -

TOM, YTO TNPOABISETCS B KaXIOM OTIEJbHOM Clyyae HaGJIOAeHUS M
IJisl KaX[0ii eJMHMHBI UccleayeMoil COBOKYNHOCTH. IIpu aToM H3Bec-
TEH noansili nepevens BceX HaKTOpOB, BIUSIOLIUX Ha Pe3yIbTaTUBHBIA
NpU3HaK Y, a Takxke TOYHbI MEXaHU3M HX BIMSIHUS, BbIPAXCHHbIH
¢opmyoii hyHKuMH Sf(x). Beuay 31oro ¢yHKUMOHAJIBHbIE CBSI3H Xa-
PaKTepHU3YyIOTCSl KaK nonHsie, Jcecmiue, 6emepmunupoeannue cmpozo
onpedeneHHble. -

CroxacTHYecKHe CBA3H

B 06/1acTH ‘COLMAbHO-2KOHOMHYECKUX ﬂmlemm (dakTopHBIE
CBSI3M PEJIKO HOCAT XECTKO AeTepPMHMHHPOBAHHBII XapaKkTep. 3T0 00b-

9

SICHAETCS TEM, YTO Hapsly C CyLIECTBEHHBIMUM (paKTOpaMM, OKa3hlBa-
IOLIMMHU OCHOBHOE, TJIaBHOE BIMSAHME Ha BeJIMYUHY pe3ysIbTaTUBHOIO
TNpPU3HAKa, Ha HEro BO3AEHCTBYIOT U MHOTHE APYTHE, B TOM YUCJIE CITy-
YaiiHble (PAKTOPhI, IPUYEM MEXAHUIM GAUAHUA 6CeX haKMOpos & co6o-
KYRHOCIU MO4HO onpedeaums HeG03MONCHO H TIOSBJIEHUE KaXIOro KOH-
KPETHOTO 3HAYCHMS y, HOCHT cayuaiinvuii xapakmep: CBA3H, YYUTBIBAIO-
1L{Me CITyyailHbIil XapaKTep 3aBHCMMOCTU NIPU3HAKOB, OTHOCSAT K YHCITY
CTOXaCTHY€CKHX (BEPOSTHOCTHEIX). :

Cmoxacmuyecxasn c6a3b MPUsHAK08 — 3TO CBA3b, TIPU KOTOPOH
OIHOMY M TOMY Xe 3Ha4€HHIO X, pakTopa X (C/ryyailHOMY MIIH HecaTy-
lIai/‘monvxy) MOTYT COOTBETCTBOBATb pazaudnsle c.ayuaunue 3HAYEHUA »
YV +++3 ¥;, PE3YJIBTATHBHOTO NIPH3HAKa Y: ,

5D WV bd @
BOBMO)KHOCTI: IIOHBJICHHS[ ,U.JI}I OOHOI0O U TOro XK€ 3Ha‘1€l—lldﬂ X,

' PazIMYHbIX Pe3YJIbTATUBHBIX 3HAYCHMI Vip Vip 0 ¥y oﬁycnomleﬂa

TEM, YTO- Ha MPH3HAK Y MOMUMO queHHoro ¢dakropa’ x OJIHOBpEMEH-
HO BO3/IEACTBYIOT MHOTHE JIpyrHe Hey4TeHHble U HEKOHTPOJIMpYeMble
(cayuaiinsie) paxTopni, KOTOpbIE B KaXIOM KOHKPETHOM HaG/IIoIeHUH
MOTYT MEHSITb U.CHIIY, U HanpaBlieHHE CBOETO BQ3NCHCTBUS. 3HAYECHHS
¢akTopa X TaKxKe MOTYT 3aBMCETh OT CIy4aiHbIX 06¢TOsATENBCTB. Clly-
YaiHbli XapaKTep HOCAT ¥ OMIMGKM M3MEPEHHUS NIPH3HAKOB X U Y, Bo3-
HHUKAIOIHe TIPH TIPOBENCHHM CTATUCTUYECKUX HabmiofeHuit. Bauay
BCEX 3TUX OOCTOATENLCTB 3HAYEHHUS PE3y/IbTATHBHOTO. IPH3HaKa Y, oT-
Beyalolle paKTOPHOMY 3HAUYEHHIO X,, OKa3blBaIOTCS MOABEPKEHHBIMH
cayuaiinomy pas6pocy Yip Vigp o3 Vs npmeM NIOSIBIEHUE TOT0 WJIK MHOTO
3HaYeHuA y, (B CHITY ero c.nyqax“moro XapakTepa) He MOXET GbIThb oIlpe-
JIeJIEHO TOYHO, a JIMLIb NPeACKa3aHO C HEKOTOPOii BEPOSATHOCTLIO.
Mamemamuueckas modenv oano¢axmopuou cmoxacmuteckoll cés-

‘31 MeEET BHJ YpPaBHCHUS

y,=¢(x,->+8,-, - Q)

‘TIe x,, ¥, — 3HayeHUs PaKTOPHOIO U Pe3Y/ILTATUBHOIO NPH3HAKOB

COOTBETCTBEHHO;
@' — byHKLMS, onpe,ue}lmomaﬂ Ty YacTb 3HaYeHUS npu3HaKa Y
KoTtopasi (hopMHUpyeTCsl IO Bos,neﬁcmnem y‘lTeHHOl‘O B MOZAENU
tbax’ropa X,

€, — 4acTb 3HaYeHHs NpH3HaKa y,' KOTOpaﬂ BO3HMKaeT BC/eN-
CTBHe [eHCTBHS HEYYTCHHBIX WJIH HEKOHTPOJIIUPYEMBIX Cilyyail-
HbIX (aKTOpOB, a TaKXe BOBMO)KHHX oLnb0K usmepeﬂmx npu-
3HaKoB X, Y. :
Ecnu B Mofiesu yYHTHIBaeTCH 3aBMCHMOCTD NpU3HaKa Y oT psija

tbaxropos, To MOIleJII: HMeeT BUJL

= Q0 X s X, )T E )
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Xapaxmepnoii ocobennocmuio cmoxacmusueckux -ceaseii sIBIsICTCS
TO, YTO OHY OGHAPYXUBAIOTCS HE B KaXKI0M OTIe/IbHOM Cliyyae HabJTio-

IeHWd, KaK npy (GYHKLUHOHAIBHBIX CBA3SX, a JIMIb TIPU JOCTaTOYHO -

GOBILOM YKcie HaGniogeHHi. [Ip1 cToXacTUYECKUX CBA3SIX HE U3BEC-
TEH HHU TIOJIHBIi NepedeHb HaKTOPHBIX IPU3HAKOB, HU TOYHOE NpaBU-
JI0 MX B3aUMOJEHCTBHSA C pe3yJIbTATHBHBIM NIPU3HAKOM Y, IIO3TOMY 3TH
CBSI3M XapaKTePU3YIOTCS KaK HenoaHble, HedcecmKue, cayalinve, Hede-
mepMUHUPOBAHHbIE, HeonpedeneHHble. '

IMpuMepaMu onHODAKTOPHON CTOXACTUUECKOH CBA3M ABJISIOT-
sl 3aBUCMMOCTH TOTpe6IeHUSE CEMbEi TPOLYKTOB MUTaHUs OT JOX0a
CeMbH, OLIEHOK Ha 3K3aMeHaX — OT CIOXHOCTH YYeOHBIX JUCLIUIUIUH,
TOProBOii BLIDYYKH — OT 3aTpaT Ha peKJiaMy, ce6eCTOMMOCTH MPOAYK-
LIMM — OT 06beMa IIPOM3BOICTBA.

Pa3HOBMIHOCTH CTOXaCTHYECKHUX CBA3EH MpPEACTaBIsAET KIacCu-
duxauroHHast cXxeMma Ha puc. 2.

1 Buasi pakTopHbLIX CBSA3EI NO UX XapakTepy |

1
, S | - v |
DyHKYHOHaNbHbIe CroxacTuyeckue .

(peTepMUHUPOBaHHbIE) (cnyyaitHble)
Craructuyeckune XaotuyHsie
(3akoHOMepHbIe)
I : ] ,
Koppensumnonnsie HexoppensiumorHsie
(Bapvaums y, ¥, noa BO3aeNCTBUEM (Bapuauus o6o6uiaioulero nokasarens
Bapuau,uu x) 0+ 7,,- nop, BO3iefiCTBMEM BapuaLii X;)

Puc. 2. Knaccudukaums $pakTopHbIX CBA3Ei NO X XapakTepy
KoppeasunonHsie cBS3H, HX CBOHCTBA H (POPMEI BhIPAKEHHS

B CTaTMCTUYECKHX MCCIIEIOBAHUSAX paccMaTpuBaeTcs ocobast pas--

'HOBHJHOCTb CTOXaCTHYECKHX CBA3EH — CTaTUCTHYECKHE CBSI3H, BXKHBIM
4acThIM CJIy4aeM KOTODBIX ABJISETCS] KOPPesisiLIMOHHAs CBA3b (cM. puc. 2).

B craTMcTHKe JUISl- ONMCaHUS CTOXaCTUYECKUX COOTBETCTBUI
BYaa (2) MHOXeCTBO {y, 2 Vi +eos 'y, } IPEACTaBISIOT B BUAE psza pac-

I

npeaejacHus (T €.C y‘leTOM ‘laCTOTbI TNOBTOPEHHUS Ka)KJ.lOFO U3 3HAYCHUH v

.y,) ¥ 3aTeM XapaKTepHU3yIoT TNIOCTPOEHHBIN PSIL 06obwaowumu. cmamuc-
muvecKuMU nokasamensMu — CpeIHUMH 3HAYCHHAMH, NOKA3aATENAMH
BapUaLiK, HEKOTOPBIMH OTHOCHTEILHBIMH NOKA3aTe/IAMH M T.1I.
CroxacTUYeCKyl0 CBfI3b = MEXAY myuaﬁnbmu 3HaYEHUSIMHU
TIPHU3HAKOB X 1 Y Ha3blBaloT cmamucmiuyeckol, €ClIA C U3MEHEHHEM
3HaveHuii x, pakTopa X 3axonomepnvim o6pasom usmensemcs Kakoii-

Jubo us 0606111&]0]1114X CT&TPICTP[‘ICCKKX noxasaTeneu pacrlpeneneﬂnﬂ

b 11

Yipp Vipp +» ¥, TIDH3HAKA Y. Ecnu NpH U3MEHEHUH X, UMEET MECTO 3a-
xono.uepnoe usmenenue CpeOHux apugpmemuseckux SHavenuii ¥; pacnpe-
AeNeHUs IPM3HaKa Y, TO CTaTUCTUYECKAs CBA3b Ha3biBAaeTCs Koppeas-
yuonnoii. Ecnvi Xe cpeiHUE y; U3MEHSIIOTCS HE3aKOHOMEPHO, HO MMeeT
MECTO BaKOHOMepHOCTb M3MEHEHUS KaKux-aubo dpyaux: obobwarougux
noxasameaei pacrpelieNieHMil TIpu3Haka Y (HampuMep, Iokasatesiei
BapHalluM), CBSI3b MeXAY TNpPU3HAKaMu sIBISETCS C'ramcmqecxoﬁ
XOTS ¥ He KOppeJIsSILMOHHOI (CM. puc. 2).

Iyctb, HampuMep, MepBUYHBIE JAHHBIE CTATUCTHYECKOTO Ha-
GioieHUs peiCTaB/IeHBl B TaGI. 1, rie KaXaoMy 3HaY€HHUIO X, pakTopa
X COOTBETCTBYIOT HECKOJILKO 3HAYEHMH pe3y/IbTaTUBHOTO NpU3HaKa Y.

. . _ Tabauya 1
- NepBUYHbIE AaHHble CTaTUCTUYECKOro HabmogeHusa o

x 1091189109 11|88 [10]9]10] 8] 9 [
y, | 24 |20 [ 27 | 18 | 20 | 24 [ 20 | 27 | 20 | 27 | 24 | 27 | 20 | 27 | 30

s croxacTUyeckoit CBfI34 NPU3HAKOB X, Y, 3aiaHHOI Ta61. 1,
MMEIOT MECTO ClieiyloLlMe 3aBUCHMOCTH BUJIA (2), B KOTOPhIX NPM3HAK
Y nipeacTaBiieH AMCKPETHBIMM PsilaMU pacripelie/IeHuUs]:

x=8—- y [18 |20 27
s 2 , 2.

| - ‘ ,. ‘ - ®).
x,=9- y J20 |24 |27 x=11- y |27 |30
A ERERE .2

BuiGupast B KauecTBe 000GIalOlIEro IoKasaTelid 3THX psioB
pacnpeieieHHst cpeiHee apUMETHYECKOe 3HaYeHue Y, 3aBUCHMOCTh
Y or XMoxHo TpEJICTaBUTD B BUJIE COOTBETCTBUIA

x\l = 8 - yXI = &1+T2(.)_'_2. — 19,3; I ‘ x3 = 10 _9 » -V-X, =25,5;

, _ 20-3+24-1+27-1
X=9 > Yy = - 5

=222 x,=10 » ¥y, =280.

Tak Kak ¢ pOCTOM 3HauyeHMil X, ¢pakTopa X CHCTeMaTH4eCKU
BO3DACTaloT M CPEAHHE 3HAaYCHHUS J, peaynmamsuoro Nnpu3Haka Y
(Tabu. 2), To CBA3b MEXIY STHMH NPU3HAKAMH HOCHT 3aKOHOMEDHBI
XapakTep W, CleOBaTeNIbHO, siBseTcs craTucTHYeckoi. TlockonbKy
3aKOHOMEPHO MEHSIETCS CpeHAs BEIMYMHA ¥y, TO 3Ta CTATUCTHYECKas
CBS13b KOppEJSILMOHHad. :
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Cpe,unue apuMeTHYecKue 3HaYeHuUs y, pacnpeleieHUil pu-
3Haka Y, BBIYUCIIEHHbIE TIPH YCIIOBHH, YTO (axTop X NpHHUMAET BUK-
CHPOBAHHOE 3HAYCHHE X,, Ha3bIBAIOT YCAOGHBIMU CPEORUMY. :

Ins paCCMO’l‘peHHOI‘O NpHUMepa 3aBUCHMOCTb MeXIY 3Haqeﬂml-
MH X, ¥ YCJIOBHBIMH cpennmm Vs, onpe,uemeT Tab1. 2.

Tabauya 2
' Koppennuuou_uan B3aUMOCBA3b NPU3HAKOB |
X 8 9 10 1
Ve 19,3 T222 | 25 28,0

Koppenﬂunonnble B3aHMOCBSI3H MPU3HAKOB HMMEIOT Ppa3HyIo
(bopmy BbIpaXXeHMSI, -pa3finyaigch TI0 CTEMEHU TECHOTHI, HallpaBJIeHHIO,
KOJIMYeCTBY ()aKTOPOB B MOJIENIU CBA3M (CM. puc. 1).

TecHoTa KOppeJsilMOHHO# CBA3H XapaKTEepHU3YeT CTENEHb €€ NpH-

GmxeHUs K pyHKUMOHANBHOI cBA3W. Ecv 3HaYeHuIo x, npu3Haka X
'COOTBETCTBYIOT Gau3Kue opye opyzy, TECHO pacrojIoXeHHbIe OKOJIO CBOEH |
~ cpedHeit yx 3HaYECHUA Y, » Vi ++» ¥yp TO CBSAI3D mecnasn (cuavnas). Ecnu
Xe 3T’ peaynLTamBHbIe 3HAYCHMS CYI.[ICCTBCHHO OTKJIOHSIIOTCS OT ¥,

CBSI3b MeHee TeCHasi (OHa MOXET GBITh C/1aGOi, yMEPEHHOI, 3aMETHOIA).

' Takum 06pa3oM, CTeNeHb TECHOTHI CBSI3H 3aBUCHT OT CTENICHH
BapbUPOBAaHHUS Pe3yJbTATUBHOIO MpU3HaKa Y NpH (bnxcuponaﬂﬂom
3HaYeHUH HaKTOPHOro MpU3Haka X.

. B 3aBHCHMOCTH OT HampaBJeHHS- H3MEHEHHs PE3YJILTATHBHOTO
TPH3HAKA pa:muqalo'rcsi npsMbIe U obparHble cBs3M. Eciu pesynbra-
TMBHBIH NPU3HAK Y M3MEHSETCS B TOM Xe HalpaBlieHHH, YTo U ¢ak-
TOPHBIif NpU3HaK X (T.€. ¢ pocToM X NMpHU3HaK Y Takxe BO3pacraet, a
TNIpH YMEHBIIEHUU X — YMEHBUIAETCH), TO c6a3b npamas. Ecnu xe pe-
3yJIbTAaTUBHBIII TIPU3HAaK MEHSETCS B npmnaononoxa-lom HarnpasJie-
HUHU, TO C6A3b o6pamHuasn.

Tlo xoaudectBy axTopos, neﬁc'rByloumx Ha Pe3YNBTATHBHBIA

NipU3HaK, Pa3linyaloT CBSI3H OJHOG(AKTOPHBIE H . MHOTO(aKTOpHbIE.
Eciu uccienyeTcs CBA3b MEXIY OIHUM NPU3HAKOM-(GaKTopoM X U pe-

3y/IETATHBHBIM NIPU3HaKoM- Y (TIpH abGCTparMpoBaHUH OT BIMSHHUA Ha Y

BCEX JIpYTHX (paKTOPOB), TO TOBOPSIT 06 o&nogpaxmopnou ceA3u u napioii
Koppeaauuu (paccMaTpuBaeTcsl napa npusHakoe). Ecin Xe U3yyaercst
BO3[ieiiCTBUE Ha ¥ HECKOJIBKMX (haKTOPHBIX NPU3HAKOB X, X, ..,X ,T0
CBSI3b Ha3bIBAIOT MHO200aKmoproli, a KOPPENSLIUIO — MHONCECIMEEHHOU.
B ciyyae MHOrogakTopHO# CBSI3H UMEETCA B BULLY, YTO BCE BJIH-
‘soiue GakTophl JeiCTBYIOT B KOMILUTEKCE — 00HOBDeMEHHO U 60 83a-
‘umocéssu. Ecny Xe u3ydaeTcsl 3aBUCUMOCTb MEXIY Pe3YJbTaTHBHBIM
M OJHUM U3 QaKTOPHBIX ITPU3HAKOB NMPU PUKCUPOBAHHBIX 3HAYEHHAX
Ipyrux ¢pakTOPHBIX IPU3HAKOB, TO TOBOPSAT O ¥ACMHOU KOppeAARuu.
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Il.m KOpPEJISILIMOHHOM CBSI3M XapaKTEPHBI ClleAylolHe CBOHCTBA.
1. bynyyu cToXacTUYECKUMH, KOPPENSLMOHHBIE CBA3U npo-
SIBJISIOTCA HE B €AMHUYHBIX HAOJIONCHUSAX, a 6 obuieM u cpednem Tpu
AOCTaTOYHO GonbllIoM YKcie HabmoneHuit. [Toatomy mis cBoero uc-
C/IENIOBAHHA OHU TPEGYIOT IMMUPUHECKUX CIMamuCMuMecKux aannux,
NOAYHEHHBIX HA OCHOGE MACCOGHIX HAOAI00eHUll.
2. DMNUpUYECKHE CTATHCTHYECKHE JaHHBIE mﬁpa)xalo’r KaK
TIpaBIIO, COBOKYMHOE NEHCTBUE Ha Pe3y/IbTAaTMBHBIH 1OKa3aTelb Bcex
HUMEIOLIMX MECTO NPUYMH H YCIIOBU I, OJHAKO B KOPPEJISILIMOHHBIX CBA3SIX

. YYUTBIBAIOTCS JIMILIB HEKOTOpEIE U3 HUX. Hanmnuue IpoOYHX «HCY‘ITCHHBIX»

(baKTOpOB MPOSIBIAETCS B TOM, YTO KOPPEJISALMOHHbIE CBSI3H, JaXe OOHa-
PYXEHHBIE Ha OCHOBE MacCOBOTO MaTepuaia (Iie cnyqaﬁHme ¢akropk! -
HUBEJIMPYIOTCS), OKa3bIBAIOTCS Henoansimu. T1o cuiie CBS3M OHU HUKOLIA
He JIOCTHIAIOT CBSI3H (PYHKLMOHANBHOM — IMOJIHOM Y OHO3HAYHOIA.

3. KoppenLMOHHBIE CBSI3H SIBIAIOTCS HEOOpamumbimMu; HalMuKe
3aBUCHMOCTH pE3YJILTAaTUBHOIO NpU3HaKa Y oT dakTopa X He 03HauaeT
HaJIM4Usl OOPATHOM CBA3M — 3aBHCHMOCTH X OT Y (tak, npoussoau-
TEIBHOCTh TPY/Ia 3aBUCHT OT YPOBHSI aBTOMATH3ALMH TPOU3BOACTBA,
HO oOpaTHoii 3aBMCHMOCTH HeT).

2. Taﬁnwmoe 1 rpaduyeckoe NnpeacrasnexHne
. OAHODaKTOPHbIX xoppenauuouuux cBsa3ei

Ilpn u3yyeHUM oxHOGMAKTOPHBIX KOPPeJISILIMOHHBIX cnﬂael‘a
ynoGHoit ¢opmoit peacTaBiieH!s 3aBUCMMOCTH NpU3HaKa Y ot dak-
TOpa X ABJIAIOTCS KOPPEJSLMOHHBEIE M aHAIMTHYECKHE CTATHCTHYEC-

‘KM€ TabJIMLbI, & TAKXKE TOYEYHbIE U JIHHCHHHC r‘patbmm B IlCKapTOBOﬁ

cucreMe KoopauHar.(X, Y).
1. TaG/MuHOe TPeICTAB/ICHHE KOPPeIAHOHHBIX cBs3eil /
Ilpu nocmpoenuu xoppeasyuonnoi mabauyst 3Ha4EHUsT PU3Ha-

' KOB X M ¥ paHXHUpYIOTCS B TIOpsiKEe BO3PacTaHHsI, haKTOPHbIE 3Haye-

HMS X, Pacronaraiorcsi, Kak MpaBuiIo, B CTPOKaX TaGIMLLI, pe3yJibTa-
THBHble — B cTonbLax (rpadpax), a Ha NepeceYyeHUH CTPOK M CTONGLIOB
NIPOCTaBJIAIOTCS YUCIIA, YKA3bIBAIOLIME HACMOMY NOAEAEHUA PA3TTHYHBIX
Pe3yJIbTaTUBHBIX 3HaYeHH i1 Y, Ip1 PUKCHPOBaHHOM (aKTOPHOM 3Ha-
YeHUH x,. IIp1 TakoM nocTpoeHMH TaGIHLIbI KaXxjas i-s CTpoKa Ipefi-
CTaBJmeT pacnpedenenue npusnaxa Y npu ycrosuu X = x,. B urorosoit
CTPOKE TaG/IHILBI POCTABJISIIOTCS YaCTOThI n, noa'ropemm B 9MITUPH-
YEeCKUX JaHHBIX pe3yIbTaTUBHOTO 3HaYeHUS Y, @ B HTOTOBOM CTOJI6- -
Lie — 4YacTOTHl /i, MOBTOPEHHSI 3HAYCHMIA X, HpnmepOM KOPpEJISILIMOH- -

* HOM Tabnu1IbI cny)m'r Tabn. 3, npe,uc*ralmmomaa 3aBUCUMOCTb IIp13Ha-

KOB, 3a/laHHYIO Ta0J1. 1. JIerKo BHIETD, YTO Tabj1. 3 — 3TO KOMIIaKTHOE -
BBID2KCHHE CTOXAaCTHYECKHMX 3aBUCHMOCTEH (5) MeX1y 3HaYCHHSIMH X,

3-965
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H COOTBCTCTBYIOU.[HMM paCl'lpe}J,CJ'lCHMﬂMH pe3y.ﬂbTaTMBHOF (0} npmHaKa ‘
Yip Vigp w03 Vi
/Ta6/uu¢a3
KoppensunoHHan Tabnmiua B3auMOCBA3N NPU3HaKOB
Y M .
< - 18 20 24 27 ! 30 n,
X | A N ‘
8 1 2 '3
9 : . 3 1 1 5
10 : 2 2 4
1 = 2 1 "3 -
n 1 5 3 5 1 15

B CTaTncmqecxon npax'mxe M3yyeHHe B3aUMOCBsI3eil ABIEHHUIA
TIPOBOAMTCSA, KaK NpasuiIo, Mo JOCTaTO4HO GoNbLIOMY Yucly Habio-
_JleHU#l, a 3HaueHHs1 HabJloaeMbIX APU3HAKOB X M 'Y Npe/icTaBsioT-

sl B CTPYNNUPOBaHHOM BHjie. TIpH 3TOM B KOPpENALMOHHOM Ta6/H-

1ie CTPOKM ‘COOTBETCTBYIOT TPYNMHMpPOBKE (PaKTOPHBIX 3HAuYeHHMi X,
CTONGUBI — TPYMIUPOBKE PE3YJIbTaTUBHBIX 3HaueHHit y,. Ha nepece-
YEHUM j-il CTPOKM M K-TO CTONGLA YKa3bIBaeTCsl YUCIEHHOCTb EAMHHLL

COBOKYITHOCTH, (DaKTOPHBIE 3HAYEHHUSA KOTOPHIX TIPMHAMIEXaT j-My

MHTepBaly IPYNIHUPOBKH MPH3HaKa X, a pe3y/bTaTHBHbIE — K-MY MH-

‘TepBajly rpynnupom(u npusHaka Y. [IpMMepoM KoppeJisiiiHOHHOI Ta6-

JMLBI JUISL CTPYNMNUPOBAHHbBIX MCXOAHDIX IAHHBIX CTYXHT Tabu1. 4.
Tabauya 4

Pacnpe.qeneuue npennpum'uﬁ no BeinuMHe cCpeiHeronoBom
CTOMMOCTH ocnonuux ¢$oHA0B M BLINYCKY npop,yxuuu

C Herogosa
,‘C'ronp:gcrb gﬂHOB:le : _ Bunyex nponyxl.mu, i p)@ ,

. NPOM3BOACTBEHHbIX 80,00- |108,80-(137,60-1166,40-1195,20- n
$HOHA0B, MIH PYO6. 108,80 | 137,60 | 166,40 | 195,20 | 224,00 x

94,00-134,80 1 2 , - : " 3.

~.134,80-175,60 4 . 2 2 : 8

175,60-216,40 1 3 . 4 1- 1 10

216,40-257,20 T ’ 3 2 b 5

- 257,20-298,00 |2 2 | -4

n, ‘ 6 .7 9 -5 43 30

' Haubonee yno6Hoi# popmoit npencrapieHHs KOPPENALMOHHBIX
3aBUCMMOCTEN TpY GONBILIOM YUCJie HAOMIOAEHUI ABNAIOTCA 2pyrno-
6ble anaiumuyecKue mabauysbi, OTpAXalolKe pe3yJbTaThl aHaumuyec-
Koii 2pynnupoexu ¢060KynHocmu no ()aKmopHomy npusHaKy. '

" TIpH MOCTPOEHMU aHATUTUYECKON TaGITHLIbI JISl KaX0ii Bbljie-
JIEHHOI1 j-i IpyNIIbI MOACYUTHIBAETCS YHCIEHHOCTb COCTAB/ISIOLMX €€
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¢baKTOPHBIX 3HAYEHUIA X, @ TAKXKE cymmapnoe U CpefiHee y; TpyIIoBbie
3HayeHMUs1 pe3ybTaTUBHOrO npusﬂaxa HpMMCpOM aHAJIMTHYECKON
TaOJMLBI sIBJISIETCS TabJI. 5.

Tabauya 5

3aBUCUMOCTb Bblﬂcha npoaykuuu oT cpe.queron,oaou
GTOHMOOTVI OCHOBHHX I'IpOH3BOAcTBeHHbIX ¢OHAOB

’(' pynnbl ) - . Buinyck npoykuuu, MiiH py6.
Homep Sgﬁﬂmﬁm Yucno - - - : .
rpynnbl | - OCHOBHBIX | NpeanpusTyit Beero . B:; ﬁﬁﬁﬁM
$oknos, : flo fpynne npeanpustye, ¥,
MAH py6 . o !
1 94,00-134,80 3 331,00 110,33
2 134,80-175,60 .8 . 887,00 . 110,88
3 175,60-216,40 10 1461,00 ' ) - 146,10 =
4 216,40—2_57,20 - 5 E 824,00 . 164,80
5 257,20-298,00 4 | 806,00 201,50 - .
Wroro- . 30 - . 4309,00 143,63 -

I'pa¢uyeckoe npencraueyne xolipenauuonuoﬁ 'ck)sisn:
Has spagdunecrozo npedcmassenus NapHbIX KOPPEISILUOHHBIX CBSI-

3eii NpPUMEHAIOTCA 11Ba BUIa IpaMKOB — nase Koppensuiu i SMITMpHYEC-

Kasl JIMHUS CBAI3H, Ha3blBacMas TAKXKE IMnupu4eckoil aunuei pezpeccuu.

Iloae xoppeasyuu — 3710 TOYEYHBIH rpadmK, UCTIONB3YEMBIi JUIsT -
M306paXeHHs CBA3M NMPU3HAKOB B COBOKYITHOCTAX HEGOJBLIOTO 00b-
eMa. [1pu noctpoennu rpaduka B 1EKApTOBOH CHCTEME KOOpAMHAT 1o
ocH abcLHUcC B onpefie/ieHHOM Maclutabe HaHOCATCS 3HaYeHHUS daK-
TOPHOIO NPHU3HaKa, a N0 OCH OpAMHAT — pe3yabTaTuBHOro. Ha nepe-
CeyeHUH aGCLIMCC U OPAMHAT OTMEYAIOTCS TOYKH (x,y), coaoxymiocn
KOTOple U npencram;ler KOpPEJIALIMOHHOE T10JIE (pnc 3)..

311
291
274
25
231
21
" 194

174= — ' y —_ .
7 8 9 10 11 12

~ Puc. 3. KoppensumoHHoe none v aMnMpuieckas MH1s CBA3N
ANs yCNoBHbIX CPeAHUX ¥y (Mo aHHbIM Tabn. 1, 2) .
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IMnupuueckan AuRUA c6A3u TIPEACTABIISIOT COGOM JIOMaHYIO JIH-
HMIO, M306paxalollylo U3MEHEHHe CPeJHUX 3HAYCHHIl NpHu3HaKa Y B
3aBUCHMOCTH OT U3MeHeHHS 3HaueHu il dakropa X.

Ilpu neczpynnuposannvix 3navenusx npusnaxa X 1o ocu abeuuce
. OTKJIZIbIBAIOTCS 3HAYEHHUS X, & IO OCH OPJIMHAT —. YCJIOBHbIC CPEIHHE
' ¥x. HaHecs Ha nione rpa(bm(a TOYKH (X, ¥) U COCIMHUB HX TOCIIEN0-
BaTEJIbHO OTPE3KAMH TPAMBIX, NOJTY4aioT JIOMaHyIo JTHHUIO, KOTopasi M
SIBJISICTCS SMITUPUYECKOH JINHUEH CBSA3H — 2paguKom ycao6HbIX cpeo-
HUX Y, Pe3yJbTaTHBHOIO MpHU3HaKa. I'Iplmep Takoro rpaguka JaH Ha
puc. 3 HECTPYNIUPOBAHHbIX JAHHBIX TaOII. 1, 2.

B cayuae cepynnupoeannux hakmopHbix 3Haenuii 1o OcH abeluce
OTKJIaJIbIBAIOTCS cepedutsl X UHTEPBAJIOB IPYNIMPOBKH, a 1O OCH Op-
JHHAT — COOTBETCTBYIOLLME cpemme TPYNIOBbie 3HAYEHUS V; pe3yilb-
TATUBHOTO NPU3HaKa. OTMETUB TOYKH (X7, ¥;) ¥ COEIHHHB UX O’I‘pCSKa-
MM NPSIMBIX, NONYYaloT 3MIIUPUYECKYIO JIHHM]O CBA3K — 2paguk zpyn-
noewix cpednux y; pe3yJbTaTHBHOTO NpU3HaKa. ‘TIpumep rpacbm(a ISt
TpYIIOBLIX cpemmx Ta6n 5 laH Ha puc. 4. .

230,0000 -
210,0000
190,0000 -
170,0000
150,0000 1
130,0000
110,0000 -}
90,0000 -~
70,0000 -
50,0000

90 120 150 180 210 240 270 300 330 '

Puc. 4. KoppensiuoHHoe none u IMNUPUYEcKas NNHWUA CBA3N ANA rpynno-

BbiX CPeAHUX ¥ ; j MO AaHHLIM Tabn. 5 (NyHKTUpHaa NUHNA — napgﬁonmecxag ,

- TeopeTuyeckas MHNA perpeccvm)

3. Mop,enuboaauue oAaHOoPaKTOPHBLIX Koppennu.uouu;ux
cBsi3eit Ha OCHOBe PYHKLUMOHaNbHbIX 3asucumocTen

BoszeiicTBMe Ha pe3ylbTaTHBHBIN Npu3HaK Y ¢akropa X ocy-
IIECTBISIETCS B YCJIOBHSIX CIOXHOIO B3aMMOZIEHCTBHSI (pakTOpOB, OT-
paxalollMX pasIMYHble TIPUYMHBI U YCIOBUSA GOPMUPOBAHUS PE3YJib-
TATMBHBIX 3HauyeHHUil. BBUY 5TOro B KaXA0M KOHKPETHOM Cilyyae Ha-
GioiecHUs (X,, y,) BEIMYMHA Y, 3aBUCUT HE TONILKO OT BEJMYMHBI X,, HO
M OT TOT'0, KaK UMEHHO CJIOXKATCA B 3TOM ciydae Bee npoque q)ax'ropm
BIMsIOLIME Ha Y.
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B Monenu croxacruyeckoii cessu (3) Takoe ciyyaiiHoe cTeye-
HUe OGCTOATENILCTB OTpaXaeTcsl B CIYYaHHOCTHOM KOMIOHEHTE €, a
Ha rpaguKe KOppensiLlMOHHOIO MO — B HAJIMYUM Pa3HBIX 'roqu Y
OTBEYAIOLHUX TOYKe X, (CM. pUC. 3, 4).

Ilepexonsa npu NIOCTPOEHHUH KOPPEJISILIMOHHON 3aBHCHMOCTH K
CpelHUM 3HaYeHUSIM NpU3HaKa Y (YCIOBHEIM J Y, WIH TPYIITNOBBIM ¥;),
TEM CaMBIM OTYacTH SJIMMMHHUPYIOT BIMSHHE CIyYaiHbIX dakTopos.
HMHbiMu croBaMu, 3a cuem ycpeduenus pe3ynbTaTUBHBIX 3HAYEHHIA Y
;s +++» ¥; KOPPEIALMOHHASI CBsI3b, Oyy4H 1O CBOei npupoze croxac-,
anecxoﬁ (HeoHO3HAYHOIA), BHIpAXAeTCs 6 gpopme O00HO3HAYHbBIX 3aau-
cumocmeii:

yx _f( i)s ‘ (i_l 2 9‘n)s (6)
U300paxaeMbIX rpaq)uqecxn Hexompon SMIIUPUYECKON JTUHHEH
CBSI3H. '
DMIUpHuecKast NMHUS CBSI3U SIBJIIETCS OGBIYHO JIOMAHO JINHU-
eii, uMelolleil GoJiee MAU MEHee 3HaYUTEJIbHBIC U3IOMBI (CM. pHC. 3, 4).
Hanuyue Takux M3OMOB 0GBACHSETCA TEM, YTO BIMSHHE Ha TIPH3HAK
Y pakTopoB, HEYYTEHHBIX B MOJIE/IU, no2auaemcs 6 Cpeonux Geausunax
Yy, He NOAHOCmbI0 B CUITy HEJIOCTATOYHO Gonbuioro (orpauuqeﬂﬂom)
KOJMYeCTBa HaGJIoAeHU (x5 ¥).
Jns Toro 4To6kl IIOJIHOCTB]O aGC’I‘paI'PIpOBaTbCH (OTB.He‘leﬂ) oT
BIIMSIHUS Ha Y BceX MHBIX (KpoMe X) HaKTOpOB M YCTAHOBHUTB IOIIMH-
HYIO 3aKOHOMEPHOCTb B3aMMOCBSI3H TPH3HaKOB X U .Y, B CTaTHCTHKE

- IpUGETaloT K BBIPaBHUBAHUIO SMITMPUYECKOH JIOMAHOM JIMHUM CBA3U

T10 HEKOTOPO#H IUIABHOM, «CIJIaXEHHOH» KPUBOH, OKOJIO KOTOPO#A Ipyri-
MIMPYIOTCS WM K KOTOPOH TArGTEIOT TOYKH (X, yx) (Ha puc. 4 criiaxu-

- Balollias npsiMasi o0o3HayeHa nyHK'mpHoﬁ nuﬂueifl)

JIMHMIO, CIVIAXHBAIOLLYIO SMIHUPUYECKYIO JIOMAHYIO JINHHIO CBsI-
34, Ha3bIBAIOT meopemuuecKoii aunuei pezpeccun Y na X, Wy 1npocrto
Aunuei pezpeccuu. DTa IMHHUS OTPAXAET TEOPETUYECKYIO (POPMY CBA3H
NpU3HakoB X' u Y, T.e. 3aKOHOMEPHOCTb U3MEHEHHUSI CPpedHux sHa“enuil
npusHaka Y B 3aBUCMMOCTH OT M3MEHEHMS dJaK'ropa X nipu ycinoBuu
NOAH020 63AUMONO2AOUEHUR 6CEX MPOUUX CAYHAUHDLIX NO OMHOULEHUIO K
gaxmopy X npuuun. UHaye rosops, TEOpETHYECKast JINHUSL PErPecCU
onpezielisieT OCHOBHYIO TEHACHLUIO B3aUMOCBSI3M NIPU3HAaKOB X U Y

YpaBHeHHe

= f(x), . )

OHHCblBaIOUICC Ma'rema'mqecxn TCOPCTUYCCKYIO JIMHHUIO - perpeccml

"Ha3blBAIOT ypasnenuem pezpeccuu. B ypasuenuu (7) nepeMeHHas j, —

9Mmo cpeonas eauuuna npusnaxa Y, MEHSIOWAACS 110 MEPE U3MEHEHUS
¢akropa X, a hyHKUMS f{X) yCTaHABIMBAeT aHAIUTUYECKHUI BUT 00HO-
SHAYHOI 3a6UCUMOCMIU MeXNCOY 6aPUAKUAMU X H P,
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. TakuM o6pa3oM, ypaBHEHHE PEIPECCHH annpoxcumupyem (IIpH-
GIIKEHHO XapaKTepU3yeT) KOPpeJIsiLIMOHHYIO CBsA3b PU3HAKOB X U ¥,
TpeACTaBsis €€ 6 dopme Pynxuuonaavnoii 3agucumocmu (7). Ilpn aTom
3HaYCHUs y, BLICTYNAIOT B KaYeCTBe NPHOIMXEHHbIX 3HAYEHHIA YCIIOB-
HBIX cpe,mmx yx (W11 3HaYeHU i rpyNIOBbIX CPEAHUX Y ¥;), MONyYEeHHBIX
B npennonoxel-mu YTO X, AIBJISIETCS €AMHCTBEHHON NPUYNHOM U3IMEHE-
HMs ¥, a cnyyaiiHast Bosmymalomaﬂ niepeMeHHas! €, OTCyTCTBYeT (g, = 0).
YpasHenue perpeccuu (7), ABIssCh Ma'remaTuqecKoﬁ MOJIENbIO
M3y4aeMoi KOppesLMOHHOM CBA3M M BhIPaXasl CPELHIOI0 BEJIMYMHY
npu3HaKa Y KaK yHKUHIO npu3HaKa X, IpH NpaBUJIbHOM NIOCTPOEHUHU
MozeNu GyZieT BhISBIATD IIaBHei1LMe CBOHCTBA B3aMMOCBA3H NpU3Ha-
KOB X 1 Y, cKJloYasi OT/e/IbHbIE «BO3MYILIEHHUS», BBI3BaHHbIE CIIyYaii-
HBIMH, He XapaKTepHbIMU 1S U3y4aeMoro sIBAEHUs paKTopaMH.

A6cTparupoBaiie B PErpecCHOHHOM (DYHKUMOHAILHON) MO-

JeJU CBSI3U OT TOTO OGCTOATENILCTBA, YTO KpoMe ¢akTopa X Ha npu-
3HaK Y. Bo:meﬁcTByIOT M MHOTHe Jpyrue akTopbl, NPUBOAUT, KOHEY-
HO, K HEKOTOPOMY YNPOLIEHHIO IEHCTBUTENLHOrO MEXaHH3Ma B3aMMO-

CBﬂSPI I'lpPlSHaKOB OJIHAKO Mo3BoJIsSeT CKOHLUEHTpHpOBaTb BHUMaHUE

Ha 3axonomepnocmu 3agucumocmu npusnaxa Y om paxmopa X.
TTpaBOMEpPHOCTb MOJENMPOBAHHS CTOXACTMYECKOH Koppesi-
LIMOHHOH CBSA3M Ha OCHOBe (PYHKLMOHANBHOI 3aBUCHMOCTH (7) Oyner
OnpaBJaHHOM JIMILB B TeX CyyasX, EC/IU KOPPEIsLMOHHAs CBA3b He
CTOJIb 3HAYUTENBHO OTCTOUT OT cbyuxuuouanbuoﬁ T.€. HE JaeT 3Ha4u-
TEJIbHO# MOTPELHOCTH B OTKIOHEHHUSIX (¥, — Jiy)-

‘310 TpeGoBaHHe NMOPOXIAET B Teopml Koppenﬂunouﬂoﬁ SBA3U

JBE IMIaBHbIE 331a4YH: .
o onpedeaums meopemusecKyio dmpmy censu — TMOJBICKATh Taxylo

N

- OHHO CBA3U MPU3HAKOB;

u3y4yaeMoii (pyHKLIMOHAIbHOM.
B onHO(paKTOPHBIX PErpecCUOHHbBIX MO}J.CJIHX ‘B3aMMOCBS3H CO-
LHAIHO-9KOHOMMYECKHX SIBNCHUI HauGoJee 4acTo HCMONb3YIOTCS
CNIEIYIOLLUE MUnst MamMeMamu4ecKux ¢ynxuuu onucmBalomux Teope-

THYCCKYIO0 JIMHUIO perpeccun n xapam‘epusylomux MEXaHHU3M B3aUMO-

‘ ReHCTBUS HaKTOPHOTO 1 PE3Y/ILTATUBHOTO npnauaxoa
' Py = @y + ax — MMHeiHas,

1 _
=ay +a o runcpﬁonnqecxag,,

= a4y +algx — norapudmuueckas,

dopMy dyHKLHOHANBHOM 3aBUCUMOCTH (7), KOTOpas B HAWJIy4- - . ¢akropos. PasHoctn
L€ CTENMEeHHU OTBEYaeT CYLIIHOCTH oGHapyxceﬂﬂoﬁ xoppemmur ‘
e uaMepumb mecHomy céa3u — OLCHUTD, B KaKoit Mepe u3ydaemMasi-
KOppeJIsIlMOHHas CBSI3b NPUOITHXKAETCS MO cBoeﬁ CHJIE K CBA3U

19
Vi = @y - X% — cTeneHHas, L -
y =a +ax+ a,x? — napaGonuueckas, ‘

=ay+af — noxasa'renbﬂaa

Koaqxpuunembl ypaBHeHuﬁ perpeccuu a,, 'a,, a,, ... Ha3bIBaIOT

napamempamu cessu.
 DYHKUHOHANBHbIE 3aBUCHMOCTH (8) ONUCHIBAIOT TUITBI KPUBBIX,

TIPUMEHSIEMBIX VISl CIJIaXXWBAHUSL JIOMaHBIX 3MIMPHYECKUX JHHMIA
CBSI3H, IPMYEM OMEpaLUsI CITIaXUBaHUs CBOIUTCS, TIO CYLIECTBY, K Ha-
XOXIEHUIO YUCIIEHHbIX 3HAYEHHI TapaMeTPOB a,.

Hawu6onee npocroit perpeccMoHHOM Monenuo 0ﬂ.H0¢)aKTOp0ﬁ
Koppenﬂuuouﬂoﬁ cBSI3u awme'rca nuueuﬂaﬂ Mozenb

=q+ax, R ()

’14306pa)|<aemaﬂ rpa¢nqec1<u npsmoﬁ JIMHKel. Moziesib oTpaxaer au-

HellHylo 63auMocea3b npusnaxo8 X u Y, Korxa c BO3pacTaHHeM 3HaYeHHii
X npoucxoaur HenpepeIBHOE, Goliee WM MeHee paBHoMepHoe Bospac-
TaHHe WM YOLIBaHHE CPENHHUX 3Ha‘1eﬂuﬁ Y (cM. puc. 3). g -_

Bce npouune Mozenu (8) oTpaXaloT TOT WIH MHO# Bu.a Hemmeﬁ- -
'HO# B3aHMOCBSI3M TIPH3HAKOB, KOTJa H3MEHEHHE CpeIHHX 3Ha‘16HPIﬁ Y
B 3aBUCUMOCTH OT X TIPOMCXOAMT HEPaBHOMEPHO (C YCKOpPEHHEM, 3a-~

'ME[UIEHUEM WM M3MEHEHHEM HanpaBieHus cBa3u). B atux cayyasx -

CIIaXMBAIOLIHE TEOPETUNECKHE IMHUM PErpeccui TNPEACTABNAIOT CO-
60il COOTBETCTBYIOILME HEJIMHEHHbIE xpuaue — mnepﬁonu, napa60-
Jibl 2-10 nopsiika (Kak Ha puc. 4) ¥ ap.

Pa36poc (baKTHYECKHX 3Haqeuuﬁ y, BOKpYT TeopeTuqecxux 3Ha-

' YeHMil J,, paCCYUTAHHBIX [0 U3OPAHHOMY WISl MOJIEJIMPOBAHUS ypaB-

HEHHIO perpeccuu, OGYCJIOBJICH BJIHHHPICM MHOXECTBa CJIy4alHbIX

v-e—y,,yx, RN SRR (10)
HA3HIBAEMBIE OCMAMOYHLIMU eeauMUNaMU (mm ocmamxamu), OLEHUBA-

- 10T OTKJIOHEHMSI PACYETHBIX 3HAYECHHIA ¥, Yy, OoT (aKTHYECKHMX 3HAYEHHH Y,

, CreposatebHO, TIpU nompoeﬂuu PErpecCHOHHON MOJIENN YHC-
JIeHHBIE 3Ha4eHU K03 PUIMEHTOB a, BbIGpaHHOTO THITOBOTO ypaBHe--
HUA perpeccud (8) HeoGXxoAUMO ucxa'rb TaK, YToGbl 0GECMEYHTD Hau-
MeHbUIlle 603MOXNCHble ocrmamKH €, [Tl BCEX Clly4aeB HabmoneHus (x,, y).

Hns sroit uenu ncnonbsye'rcﬂ Memood HauMeHbuLUX xeaapamoe

(MHK), xoTopbiii O3BONISIET PaCCYUTATh NapaMETPhi @, BHIGPAHHOTO -
TUMOBOTO YPaBHEHHSI PErPECCHU TAKMM 00pa3oM, 4TOOLI TEOpeTHYE-
CKasl IMHUS perpeccuu 6bula Obl @ cpednem Haumenee yoarena om écex
mouék (x, ;) IO CPaBHEHHIO C J1I06O0H JIpYroil TeopeTHyecKoii IMHHel
perpeccuu, oTBeyaolleil BolopaHHOMY THIY HyHKLIMM CBsi3H (8). -
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Cornacio MHK 3ajaua noucka 3HaueHHii apaMeTpoB a,, MU-
HMMM3UPYIOLIMX CyMMY norpeiuHocreii (10), uMeer BUA

d 7 2 { ,
S=Ye=Y(y-5,) > min N8)
- =l i=1 . . )

M pellaeTcst Kak. 3a,11aqa Ha 3KCTpeMyM — MyTeM MpPUPaBHUBAHUS K
HYJIIO TIePBbIX YaCTHBIX NPOM3BOAHBIX (YHKUMH § MO0 KaXIOMY MCKO-
MOMy MapameTpy a, ypaBHeHUs! Perpeccuu. DTO ripUBOJUT K CUCTEME
ypaBHEHMH, HaauBaemou HopMaavHoli; pellieHUe KOTOpOoW JaeT Yuc-
JIeHHBIE 3HayeHUsl 1apaMeTpoB a,, MUHUMHU3UPYIOLIUE dyHkuuo S.
TakuM o0Gpa3oM,- napameprl CBAA3U @, B CWIYy MX pacyeTa no
MHK gaBnsiiotcs  ycpednennsimu no éceii coaoxynnocmu Habarodenuii
-(x,y). Onu OTPaXxXaloT B3aHMOCBA3b NIPU3HAKOB X'v YTonbKO 6 obuem
umoze, no éceii co6oKynnocmu 8 yesom (JUisl KaXA0i UHIUBHAYaIbHON
napbl (X,, y,) 3HaueHMs1 @, OCTAIOTCH HEM3BECTHBIMH). -
Bcneucmue ycpem-leﬂml napaMeTpoOB CBA3H g, pesyanaTnBHble
. 3HaYEHMS J, TaKXKe SBISIOTCS YCPeOHEHHbIMU TIO Bcen COBOKYITHOCTH
HaOMIOACHUH, OTKYa BbITEKAET BaXHas ocobenHocmb ypasHenuid pe-
2peccuu. 6yny4y TIOXOXXUMMU no ceoeil dmpme Ha ypaBHeHHs QyHKUMO-
HaJIBHOI 3aBUCHMOCTH (CTipaBeJJIMBbIe JJIS1 KaXA0ro OTAENbHOrO i-ro
HaGJIOAEHHS), OHH MMEIOT IPYTOii codepacamenbHulii cMbica — TIOKa-
3bIBAIOT Munu4Hoe 043 6ceil COGOKYnHOCMU 6 ¥eA0M COOTHOLICHNE MEX-
LIy BeJINYMHAMHU (aKTOPHOTO U Pe3yJIbTaTUBHOTO MPH3HAKOB. ‘
IIpy U3yYeHUHU MHO20aKmopHbIx KOPPEISLMOHHBIX CBA3EH Me-
' Modoa02us ux MoOeAUPOGAHUA YPAGHEHUAMY Pezpeccu AHANIOTUYHA pac-
CMOTpeHHOH ypaBHeHPlﬂ MHOro»aKTOpHOIi perpeccun MMCIOT BUJ

yxl,x,, X, —f(xl’x29'° (3} m)

- ¥ TIO3BOJISIIOT TIPUOJIMKEHHO OLICHUTDh MEpY BIIMSIHHA Ha pCB)UleaTPIB-
Hblii IpU3HAK Y Kaxa0ro U3 BKJIIOYEHHBIX B MOJIEJb (bax'ropoa X npu
(MKCHPOBaHHBIX (Ha CpeJHEM YPOBHE) 3HAYEHUSAX ocTajIbHBIX (akTo-
POB, a TAKXE OLICHUTD BJIUSHUE Ha Y pasTMyHBIX coqe'raﬂun paccmaT-
pHUBaeMbIX ¢>aKTopOB : ‘

‘, 4 MeToauka Koppemluuouuo-perpeccuouuoro
-aHanu3aa (KPA) - -

UcciegoBaHite CBS3U MEXIY npnauaxamu Tpe6ye'r TIpEXAE BCEro
NMpoBEACHHUA meopemuuecxoeo anaausa cytaecmea U3y4aemoco A6Aenun,
BKJIIoYast (OPMYJIIMPOBKY 3afiadd UCCIENOBaHHUs, 0T60P' (paKTOPHBIX
MPHU3HaKOB X, BIMAIOUIMX Ha Pe3yJIbTaTUBHbINA NPH3HaK Y, BbIIBHXKE-
HHE. TMIOTe3bl O HAJIMYUU KOPPEJISILIMOHHOM CBA3M MEXIY pe3y/ibTa-

. TUBHBIM U (paKTOPHBIMH [IPU3HAKAMH.
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Ilo 3aBeplueHUH TEOPETUYECKOTO aHaIM3a NPOBONUTCS: aHAAU3
ceoiicme cogoxynnocmu edunuy, nabaodenus (x, y,). Heo6xonumocts Ta-
KOro aHajIu3a 06yc.uow1eua TEM, YTO ISl npaKTuqecxoro NPUMEHEHHUS
meTonoB KPA IOMXiibl BBIMONHATLCS OMNpeaeieHHbIe TpeGOBaHml B
OTHOLIEHWH 0TOOpa eAUHML HaOJIoAEHHUS: o

1) odnopodnocme usysaemod cmamucmuveckoii cosoxynnocmu
(HanpuMep, Uil COBOKYITHOCTH NPEINIPUSITHIA 3TO OTHOPOAHOCTD BbI-
NyCcKaeMOil NpOAYKUMH, ONWUHAKOBBIN XapakKTep TEXHOJOIMYeCKOro
npoliecca, ONMHAKOBbII THIT HCIOJIb3YEMOro 060pYI0BaHUs);

2) penpezenmamugnocms 6b160pKu eAMHALL HaGI0AaeMOi COBO-
KYMHOCTH, TaK KakK IpHU MaJioii BbIGOpKE MOXET ObITh «3aTyLEBaHO»
NeicTBHE CyYaiHbIX (aKTOpOB, B3auMoIoraleHue KOTOpBIX nponc- .
XOUT MPU pacyeTe YCIOBHBIX CPEAHHUX Y, ;

3) docrmamounocmos o6sema 3mnupuyecxux dannvix Lum BbisiBJIe-
HUSl 3aKOHOMEPHOCTH CBSA3H (YMCIO (PAKTOPHBIX NPU3HAKOB JOJLKHO
ObITb B 5—6 pa3 MeHblLE 06beMa U3y4aeMOii COBOKYMTHOCTH);

4) Hezasucumocmy 6K104aAeMbIX 6 PezpecCUONHYI0 Modeab haKmo-
Ppoe-npusnakoe X, X,, ..., X, TaKk KaK HAJIMYHE CBA3H MEXIY HUMH CBH-
JIETENBbCTBYET O TOM 4TO OHU XapaKTEPU3YIOT OJHH U Te€ K€ CTOPOHDI -
M3y4aeMoro SIBJICHUSI U B 3HAYUTEIbHOI Mepe Ny6aMpyIoT Apyr Apyra;

. 5). Hopmaavnoui xapaxkmep pacnpedesenus U3y4yaeMoro npusHa-
Ka Y npu GpUKCHPOBaHHBIX 3HAYEHHUSAX NPU3HAKOB X X, X ..

B cTraTHCTHYECKHX UCCIEIOBAaHHAX YacTo npnxonmca "cranku-
BaThCA C TEMH WM MHBIMHU OTKJIOHEHHSIMHU OT YKa3aHHBIX TpeGOBaHHUiA,
OJIHaKO NMpaKTHKa MOKa3bIBa€ET, YTO HE3HAUUTEbHbIE OTKIOHEHUS HE
ABJSAIOTCA TIPENATCTBUEM K MPUMEHEHHUI0 MeTooB KPA.

'KoppensiiMOHHO-perpecCHOHHBIH aHAN3 B3aMMOCBSI3eii npu-
3HAKOB (MOKa3aTeJ/Iei) BKIIIOYAET CIIEAYIOLLHE STAMbL:

1) ycraHoBiieHHe (paKTa HaJTUYUS KOppeNsiIMOHHOM CBSI3U U3Y-

,‘!aeMle INPU3HAKOB, OIpPEAC/ICHHE HaﬂpaB)leHl/lﬂ CBHBI/I U aManuqec-

Kasl OLieHKa €€ TECHOTHI;

2) mpoBepKa CTaTUCTHYECKOi 3HaAYUMOCTH (Hecnyqaymocm)
BbISIBICHHOM KOPPEJISILIMOHHOM CBAA3M;

3) BbIGOp aHANIMTHYECKOI (POPMBI CBA3U ¥ MOCTPOEHUE MaTeMa-
THYECKO# MOIENH CBSA3H B BUIIE yPaBHEHUS PETPECCHUM;

4) OLEHKa CTaTUCTHYECKON 3HAYMMOCTH K03(PHLMEHTOB MO-
CTPOEHHOTO YpaBHEHHUS PETPECCUH U onpenenenue HX nosepmenbuux )
HHTEPBAJIOB; ,

' 5) aHaJIM3 aleKBaTHOCTH MOCTPOEHHOIA perpeccuonHou MoJeu

_ CBSI3H;

6),3KOHOMPI‘leCKaH UHTepIpeTaLus perpecmox—moﬁ MOJIENIU CBSA3H.
Ha xaxnoM u3 atanoB KPA npuMeHSIIOTCSI COOTBETCTBYIOLIME
CTaTUCTUYECKHE METOAbI M YUCIIOBbIE XapaKTEPUCTHKH.

v

4-965
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Conepxanue 31anoB KPA paccMaTpuBaeTcsi HIXKE Ha IIpHMMepe

napnoii koppeasyuu npusnaxos X u Y.
1. Jan ycmanoesenus paxma Hasuuwus KoppeasuuoMHoi CceA3u
Q)aKTopHoro Y pe3yJITaTUBHOTO NPU3HAKOB UCIOJIB3YIOTCS METOABI:
COMnocTaBJIeHHs! PSIOB 3HaYEHHI PU3HAKOB X 1 T,
* rpapMUECKOro NPeICTABICHUS BsaumocBﬂsu TPU3HAKOB;
© KOpPENsIMOHHBIX TabnmMiy;,

aHAJIMTHYECKOM IPpyNIMPOBKHU.

IIpy HcHoNb30BaHMM METOAA auanumqecxoifl rpynnnpomm
OLICHMBAETCA (Ha OCHOBE JaHHBIX AaHAIMTUYECKOl TabHLbl) cmenens
. mecHombt KOPPENALMOHHOM CBA3U MPU3HAKOB X H Y JUIS Yero paccyu-

THIBAIOTCS CMIELMA/IbHbIE TIOKA3aTeNH:.
r — AunHeiinoul Ko3ghpuyuenm Koppeasuuu, H3Mepmomuﬁ TECHOTY
- CBSI3H B IIPEANIONIOXCHUH JAMHEAHOCTH B3aNMOCBSI3M NPU3HAKOB X U
M| — aMnupuuecKoe KoPPeARYUOHHOE OMHOUIERUE, BHICTYTIAONIEE
' KaK YHUBEpCaIbHBIH 10Ka3aTe/lb TECHOTHI CBA3M NMPU moﬁou dopme

CBSI3H (KaK IMHEHHOM, TaK U HeJIMHEHHOM);

n? — amnupuueckuii Ko3pduuuenm kmepmuuauuu (npusunnoc-
mu), onpeJesIolMiA CHITY CBSI3H, T.€. OLIEHUBAIOLIKA, HACKOJIPKO Ba-
- prauus peayanaTnBHoro npu3HaKa Y obbacHseTcs Bapuauncﬁ ak-
Topa X. - o
Pacuer noxasa’reneﬁ TIPOU3BOIMTCS o (bopuynaM ,

foy, . DX XDV XZM

2" (2") ‘ Zyi (Z}’,) /
| | (12)
n? = 825‘“, n= %‘T“*,
Toe 85,3 — Mexrpynnoaaﬂ Aucrepcus pesyanaTuBHoro npusua-,

Ka Y, o6ycoB/ieHHast BIMsIHUEM TOJIBKO (akTopa X;

N 8 — o61as aucnepcusi npu3Haka v, 06YCJIOBJICHHaH Bnmmnem'

Ha Y Beex ¢dakTopoB, BKIoyas X;
‘n. — 4UCIO eMHMII HaGmoaeHUs (T.€.. YACIIO Mnap. (x yi)), CyM-
MHMpOBaHHMe B TIoKa3areJie r POU3BOIMTCS 110 BCEM 7 Haﬁmonae-
- 'MbIM IIPM3HAKaM.
- . Meaxczpynnosasn ducnepcus npussaka YOHpCJICJIHeTCSI Ha OCHOBe
nam-lmx aHaJIUTUYECKOi Ta6.mduu no q)opmyne
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21( S epe g
_ 1: . . g
2
- j=l N .
rae : — obimas CpeaHsis Npu3HaKa Y IU1s Bcel COBOKYITHOCTH;
Y; — CpeliHee 3HaUYCHHE NIPU3HAKA YB j—ﬁ rpyIne;
nj — YHMCJIEHHOCTb j-{ IPYIIIbI;
— YHKCJIO BbIACJIEHHBIX TPy,
06u4a;1 ducnepcwl npusnaxa Y BoIYKCIISIETCS IO Q)opmynaM
2
> (5 -7) ) .
2 _ i=l  _ 2 ‘
ol = - S 03 =y2 -3, ; (14)
- n ) ( n '
— zyi - Z)’,
e y2 — i=l , yZ,_ x=! 3
n n

Ilmi 1oKa3aTeNei CUIIBI U TECHOTHI Koppcnnuuouuoﬁ CBSI3M Xa-
PaKTEepHBI CIIEyIOIUHE CBOMCTBA.

A. 3HayeHus TnokasaTeJle M3MEHSIOTCS B Tpefenax:

-1<r<1, 0<qy=<l, 0sy<l.

YeMm Gmuxe 3HayeHHMs TOKa3aTellelfl K €AMHMLE, TEM TeCHee
CBSI3b Y 60JIbLiIE CHJIA CBSI3H.

3Hak TpH r yKa3bIBaeT Ha Hanpamleﬂue CBSI3H: 3HaK «+» cooT-
BETCTBYET NPSIMOii INHEHHOM 3aBUCMMOCTH, 3HaK «—» — 0OpaTHOIA.

B. IInsi KayecTBEHHOI OueHKPl TECHOTHI CBSI3U ncnonbsye'rcn :
wkaaa Y3000ka:;

3HaueHue nokasareneit

TecHOTHI cesian |r|, n 0,1-0,3 l0v3"°-5 0,5-0,7. | 0,7-0,9 | 0,9-0,99 |

BecbMa [
BbiCOKas -

B. Ecnu |rl = 1 wiu n = 1, To KoppessLMOHHAs 3aBUCUMOCTD
CTaHOBHUTCS MOJIHOIA, T.€. fbyHKuHOHaanoﬂ (paBeHCTBO MOKa3aTeeit
e[IMHHIIE IOCTHraeTCs! IPH 8¢m =§2 %> YTO O3HayaeT mcyrcmue BIIHS-
HUsIHa Y Juoﬁblx MHBIX, KpoMe X, (hakTopoB).

I. Ecau ' = 0, To MeXy npu3HakaMu'X u Y HeT KO 2ppCJUIIIPIOH-
HOI1 CBA3U (paBeHCTBO T) = 0 MMEET MECTO TOJILKO NpPH Sd,am 0, yto
O3HayaeT He3aBUCMMOCTh npusuaxa Y or ¢akropd X).

XapakTepucTuka csasm Cnaﬁaa YmepeHHas 3ameTHasn Bbicokasi
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~ Ecau r = 0, To MeXy U3ydaeMbIMU IPU3HAKAMH Hem AUHeUHOU
Koppeasuuu, YTo He UCKIIIoYaeT, OJHaKoO, CYLeCTBOBaHHMsI KaKoro-jin6o
ApYroro BMia KOppessilMOHHON 3aBUCUMOCTH (napabonmnyecKoit, no-
Kas3aTeJIbHOW WIM Ap.). ‘
JI. dakT coBnalieHUs] WM HecOBMalcHUs 3HaYeHMI ToKa3are-
Jieil M U 7 UCTIONB3YeTCs Uit OUEHKH GOPMBI CBSI3H: | = I MoabKo npu
Haau4uu npamoauneiinod ceazu. HecosnajeHue 3TUX Mokasarenet 03-
HayaeT, YTO CBSI3b MeXIY NPU3HaKaMH KpMBOJIHHeMHaﬂ YcraHoBe-
HO, YTO eCJIN , L
|112’— r2|SO,1, R (15)
TO 3aBUCMMOCTE IIpU3HaKa Y ot dakropa X MOXHO CYMTaTh NPAMOJIN-
HeiHOM.

B 2. Hpoeepxa cmamucmwtecxou sHauumocmu xoppmquonnou
C6A3U NPU3HAK0E TI03BOJIET KOJIMYECTBEHHO OLEHUTh, HACKOJILKO BbI-
* SIBNEHHasl CBSi3b MexJly GaKTOPHBIM M pe3yJbTaTUBHbIM NMPU3HAKAMH
HOCHUT Hecayuainbiii xapaxmep, T.€. HACKOJIbKO OHa SIBJISICTCSl munuy-
Holi, cyuwecmeeHHoll ;um M3y4yaeMoro sIBJIeHUS (AJ151 TeHEpaJIbHOH COBO-
KYITHOCTH). .

Heo6xoauMocTh B Takoi OLEHKe oﬁycnomleﬂa TEM, UTO. KOp-
PEISALMOHHOMY aHAJIU3Y 06LIYHO MOJBEPraeTCst CPaBHHUTEJIBHO He-
Gonblue (M0 COCTaBy €AMHMIL) COBOKYIMTHOCTH M BO3HHMKAeT BOIpOC,

HACKOJIbKO OLIEHKHM TECHOTHI CBSI3H, CAEJNAHHBbIC 110 OrPaHUYEHHBIM

BBIGOPOYHBIM IAHHBIM, TIPABOMEPHBI ISl BCEil TeHEpalbHOM COBOKYTI-
HocTH. Ecnu cBA3b NPU3HAETCs CYLUECTBEHHOM, OHa MOJEIMpYeTCA U
uccieayercs Ha nocaeayiomux sranax meronamu KPA. Eciu xe cBsisb
OLIEHEHa KaK HECYILeCTBEHHasl, 9T0. 03Ha4aeT, YTo BbIGOp HpaKTOpPHO-
ro MPU3HAKa NIPOM3BEJIEH HEOCTATOYHO KOPPEKTHO U CJIEAyeT MOMbl-
TaTbCS OThICKAaTh MHYIO 3aBUCHMOCTDb IIPH3HAKOB.
JU1sl OLIEHKH CYLUECTBEHHOCTH CBSI3M MCIIONb3YIOTCSl Kpumepuu,
- U3BECTHBbIE U3 MaTeMaTH4yecKoil ctaTUCTUKU (F-kputepuit duuiepa,
t-kputepuii CThioleHTa, KPUTEPU «)-KBaapaT» U Jp.).
B ciydyae mMaibix BoIGOpoK (n < 30) npoBepKa cymcCTBeHHocm
‘CBSI3M TIPOBOIUTCS MyTEM cpaBHeme PacyeTHOro 3HAYCHHUS 12 Sacy © €TO

KpurmuHeckum snauenuem nmﬁn (k,, k,), 3aaHHBIM B  TaGIHLIE pacnpe,ue- :

Jienust CTbIOJICHTa JUIsi YPOBHS 3HA4MMOCTH (. (o6br4HO o = 0,05 win

o = 0,01*) 1 yKcna creneHeii cBoGonsl k, =m — 1, k, =n — m, tae’

m — 4MCJIO TPYMNIl B aHanumquKou Ta6nnue n— 061>eM HabJozae-
Moii coBOKYNHocTH. Ecin 12 paca > nmsn, TO CBS3b npuaﬂae'rcsl Hecy-
JaiiHOM (Tunnquou Lum M3y4aeMoro SIBJICHHS). ,

* YpoBeHb SHGHMMOCTM o CBAA3aH C p.oaepMTeanow BepOﬂTHOCTbIO P coomowerm-

em o = 1 — P. MockonbKy B 9KOHOMUYECKUX UCCNef0BaHUsAX 0GLIMHO UCNONL3YIOT-
* ¢ YPoBHU HapexHocTh P = 0,954 unu P = 0,997, To HanGonee 4acTo NPUMEHSIoT-
CSi YPOBHM 3HauuMocTH o = 0,05 nnun o= 0,01.

N
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3. Iocmpoenue mamemamuueckoii modeau y. = f(x) xoppe.fku-
OHHOI 3a6UCUMOCIU NPU3HAKOE OCYLIECTRIIAETCS B [IBa LIara, :
Tlepsbiil mar 3aK0yaeTCcsi B TOM, YTOGbI 10 BULY KOppeJISILH-

. OHHOro noJist Wiu SMHHpH‘ICCKOH JIMHUHU PETPECCHU (HOCTpOCHHblM

10 haKTHYECKH HabJl01aeMBIM JAHHBIM (X,, ¥,)) YCTAHOBUTb OCHOGHYIO
MmeHOeHYUI0 63aUMOCGA3U NPUHAKOE BBIPAa3UThb €¢ B (hopMe COOTBET-
CTBYIOLLEH MaTeMaTH4YeCKOi GYHKUMU cBsi3u Buaa (8). IIpu aTom mis
BbIOOpa TUMA (GYHKUNM CBSI3M BaXeH JIULIb o6uwuii 6ud byHkuuu f{x),
6e3 KOHKpeTU3aLUK 3HAYEHUI BXOASAIIUX B Hee MapaMeTpOB CBSI3M 4,
(k=0,1,2,...). Boi6op Toro wiu uHoro Tumna GyHKUUYU CBA3U 03Haqa-

'€T JIMLIb BbIIBUXEHHE U MPUHSATHE HEKOTOPOIi (TeopeTHYeCKU 060C-

HOBaHHOW WJIM NPAaKTHYECKH MPUEMIIEMOIf) THITOTE3bl O MEXaHU3ME
B3aUMOJIEHCTBHSA U3yYacMbIX IPU3HAKOB. -

Ha BTopoM mare omnpefensioTcst: YMCIEHHbIE 3HAYEHUS napa-
METpOB CBSI3M @, BRIOpaHHOI TUNOBOH GYHKUMM f(x). [is aToi Lenu
NpUMEHsETCA Memod naumenouiux keéadpamoe (MHK), ocHoBaHHBEI
Ha MCIMOJIb30BaHUM KPUTEPHSI MUHMMH3aLUU ocTaTKoB (11). Ipiime-
HeHne MHK npusonut Kk cucmeme nopmassuvix ypaenenuii ¢ Heu3BecT-
HbIMH [IapaMeTPaMH a,, IPUYEM CHCTEMa COZEPXHT CTOBKO ypaBHe-
HMi, CKOJIBKO NapaMeTpoB CBA3H UMeEETCA B THIOBOH (PYHKUMH f{x).
B pesynbrare peleHusi CUCTEMbI HOPMaNbHBIX YpaBHEHMH{' mapameT-
pbl @, THIIOBO# GYHKUMH CBA3HU f{x) NoAyyaioT KQHKDETHBIC YHCIIOBbIC
3HaqumI Y MOJIeNIb IPUOGPETAET BUIL ypaBHEHUS PETPECCUM Y, = (x)
B KOTOpOM 3HaueHus a, (k =0, 1, 2, ...) ABISIOTCS YHCIOBBIMH KO3(-
buumreHTaMH NipH K-ii cTeneHy gakTopa X*. D10 ypaBHEHHe U sABIsET-
Csl HICKOMOMH MaTeMaTH4eCKOil MOZIEJIbIO H3y4aeMOi KOPPEISLUHOHHOM
cBsa3u. Ha ¢e OCHOBE B JaibHeHLIeM p‘accqmbmalmca TeopeTH4YecKHe
3HaYeHHUS J, pe3y/IbTATHBHOIQ MPH3HAKa.

YacTo /i BEIpaXeHHs GOPMBI CBA3M MOAXOAUT OTHOBPEMEHHO
HECKOJIBKO THIIOBBIX byHkumi f{x), 1o3ToMy OKOHYaTeJIbHBI BBIGOP

- BUfia (YHKLMH CBA3HM J0JIXEH GBITh 0GOCHOBAH MyTEM PACCMOTPEHUSE

M OLIEHKH aJIbTEPHATUBHEIX BADMAHTOB PErPECCHOHHBIX MOJIEJIEH.

4. Oienka cmamucmuueckoi 3uasumocmu Ko3pduuuenmos ypas-
HenuAa pezpeccuu u onpeodeseHue ux Mepume.amux unmepeaaoe. Ilpu
NIOCTPOCHUH YpaBHEHUsI PETPECCHHU ), = S (x) napamerpbt a;, paccyu-
THIBAIGTCSI N0 OrPaHUYEHHOMY YUCITY SMITHPUYECKUX JaHHBIX (x,, V) H,
CJ/IEI0BATENIbHO, SIBISIOTCS JIMLLDL NPUGAUNCEHHBIMU OUEHKAMU q)ax'm—
YeCKMX NapaMeTpoB cBsA3U. [109TOMY HEOGXOAUMO BEIYMCIIUTD Cpednue
ouubku H,, HaHCHHBIX NApaMETPOB @, M C 3alaHHOM JOBEPUTENILHOM
BEPOSITHOCTBIO P onpedeaums npe&e.au, 6 KOMOpbIX Mozym HaAxooumo-
ca paxmuneckue snauenus a,. Kpome Toro, HalieHHbIe NIapaMeTpsl g, -
Heoﬁx)o;mMo npoeepums na cmamucmuuecxylo 3Hauumocms (Hccnyqaﬁ—
HOCTb



26
Pacuem owubokx napamempoa a, OCHOBaH Ha MCIOJIb30BaHUH
ocmamoyHoi ducnepcuu cm (0603HaqaeM0171 TaKxe G2), KoTopasi Xa-
paKTepu3yeT Kone6neM0ch SMIUPUYECKUX 3HAYEHHIL Y, OKOJIO MX Bbi-
POBHEHHBIX 3Ha4€HHUit y, (T.e. OKOJIO TEOPETUYECKOI JIMHUM perpec-
. cuH). UHBIMM CJI0BaMM, OCTaTOYHas AUCNEPCUS OLIEHUBAET BapUALIUIO
OCTaTKOB €, ONpeJesisieMbIX cootHouleHreM (10). Pacuer ocraToyHoi
JIHUCTIEPCUU TTPOU3BORUTCH MO hopMyJie

» .2 ' Z(Yi _yxl.) ) ) 1%
o2, = p ; (16)

B ciyyae nMHeiHOM KODPENALMOHHOH CBSI3H J, = dy + @)X -

CpelHHe OLIMGKHU NapaMeTpoB a, 1 a, BLIYHMCTISAIOTCA 110 popMyJiaM

a7

rme 62 — mucnepcus q)aK'ropHoro npU3HaKa X.

,Zlocepume.amuu unmepeaa JJis KaxJioro rnapamerpa a, paccuu-
TblBaeTCﬂ KakK BeJIMYMHA
‘ A =dtpg, (18)

rae ¢ — Ko3(duuUeHT AOoBepHs, COOTBETCTBYIOIUH - 3a1aHHOMY

YPOBHIO HaJIeXXHOCTH P.

* Cmamucmuveckan 3nauumocms napamempa a, (T.c. Hecyyai-
HOCTb Hai{JIeHHOro 3Ha4YeHH a,, ero THITUYHOCTD JJJm BCeil reHepaib-
HOW COBOKYNHOCTH) TIPOBEPSETCS NYTEM COMOCTABICHHS BEJIMYMHBI @,
CO CpeaHel OLINGKOIA | a, UCXOILA U3 1~KpUTEPHS CTblo,neHTa

lo, = a_k
uak'

I'Ipn OOJILLIOM YHCIIE HabMoAeHUA (n > 30) napaMeTp a CYMTa-
eTCsl SHAYMMBIM, €CIU #, > 3.

Ecnu BbiGopKa Mana (n < 30), paccqmaHHaﬂ BEJIMYUHA I, CO-
MocTapjsieTcsi ¢ TabIMYHBIM (KPUTHUYECKUM) 3HAYCHHEM t-KpHTepml
CrblofieHTa JUISl YUCIIa CTerneHeil cBo6OIb # — 2 Y YPOBHS 3HAYUMOCTH
o (o= 0,05 wm o= 0,01 B 3aBUCUMOCTH OT 3alaHHOIO YPOBHS HalleX-
HOCTH P). Ecnu t > taen (O, n—2), TO napaMeTp a, cCuMTaeTcs 3Hauu-
MBbIM.

l'IposepKa 3HAYUMOCTH TIPOM3BOAUTCS JUIsl KaXIOro nmapaMer-
pa CBfI3M d, IOCTPOEHHOTO ypaBHeHus perpeccuu. Eciu napametp a,
SBJisieTcs 3HaYMMBbIM, TO TIPAaKTHYECKH HEBEPOSATHO, YTO €ro 3HaYeHHe
.06YCJIOBJIEHO TOJIBKO CTeYEHUEM CITyJaifHbIX OOCTOATENLCTB.

5. Anasusz adexeamnocmu pezpeccuonHoli modeau TIpecieayeT
LeJIb OLEHUThb, HACKOJIbKO MTOCTPOCHHAs TeopeTHYeCKasi MOJelb B3a-

27

'MMOCBSI3U TIPU3HAaKOB OTpaXaeT (PaKTUYECKYIO 3aBUCHMOCTb MEXIY

STUMU NPU3HAKAMU, U TEM CaMbIM OLICHUTb MPAKMUYeCKyio npuzoo-
Hocmb CUHTE3UPOBAaHHOM MoJe/H CBsi3U. TakKas olieHKa HeoOXoaumMa,
B YaCTHOCTH, VIS CPaBHUTEJIHOTO aHa/IM3a KauyecTBa aJIbTepHaTHBHbIX
BapMaHTOB MOJIEJIEH C 11e/1bl0 BbIGOpa Hauyylleil U3 HUX.

ITpoBepKa afieKBaTHOCTH PErPECCHOHHOMN MOZIEIH (i)ax'mqecxum
AaHHBIM Hab/oAeHUs (X,, y,) OCYLIECTBIAETCA MYTEM OLIEHKM TECHOTBI-
CBAI3U MEXIY q)aKTopHHMH 3HaYEHHSIMH X, M BIPOBHEHHBIMU (Teope-
TUYECKMMHU) pe3yNbTaTUBHBIMU 3HaYeHHAMH yx, PacCYMTaHHBIMH TI0
YpaBHEHMIO perpeccuu. IIp1 5TOM HCTIONB3YIOTCS cienytoLuye nokasa-
TeNnu BapHalluM NpusHaka Y

e obwas ducnepcus 62 BbluMC/IsieMas 1o ¢opmysie (14) u oueHu-
BaloLast Bapnaumo SMNUPUYECKUX 3Ha4eHul y, TIOJ BIMSAHUEM
BCeX JefiCTBYIOIIMX Ha NpU3HaK Y ¢aKkTopoB; :

o ¢haxmopnas oucnepcun 82 , OLIEHHBalOlllasl BapHalUIO paciem-
HbiX (meopemuyecKux) 3uauenuu Ynon BosaeiictBueM ¢akropa X:

n
.Z(yx’ - y) .
B = —, o0
- n.
rae  OTKJIOHEHUS (ﬁx - ?) XapaKTepH3yIoT KoJIe6NIEMOCTb BbIPOB-
HEHHbIX 3HAYEHHIA yx OT UX CPEHEH BEJIMYMHBI V;

e - ocmamounas ducnepcus 62, BIUKCIsIEMas 11O (opMyJIe (16) U
XapaKTepu3aylowas Bapuaumo pacuemnusix 3Hayeruii Y non Bo3-
HedCTBUEM BCEX UHBIX, KpoMe X, (pakTopoB.

AHaJIu3 aieKBaTHOCTH MOJIeJIM BBINIOJIHSAETCS B TPH 3Tama;
U3MepeHHUeE TECHOTHI CBSI3U NPU3HAKOB B YpPaBHEHUH PErPECCUH;
ofnpeJeieHHe 10 BEIMYMUHE T0Ka3aTeseld TECHOTHI CBA3U npaK-

. THYeCKOM! NPUTOHOCTH MOCTPOECHHOI MOJIENH CBSI3H;

e  TIPOBEpPKAa CTaTUCTHYECKON 3HAYMMOCTH ToKa3aTejeil TECHOThI
CBSI3H.

1. Ins nocTpoeHHoi perpeccnonuoﬁmbzxenn H3MepeHue mec-
HOmb! C6A3U NPU3HAKOB X U Y ocymecmnae’rca Ha OCHOBE cnenyloumx
rokasareJieii:

R?* — unoexc demepmunayuu (Ha3bIBaeMbIi 'raloxe meopemuuec-
Kum Ko3ghpuyuenmom demepmunayuu 1 0603HaYaeMblit nmop), MnokKa-
3bIBAIOILWIA, KaKasl YaCTb OOLLeil BapuaLlMKM pacyemuuix (meopemuyec-
Kux) 3Hauenuii Ipu3HaKa Y oGbsicHsieTCs BapyaLeit ¢pakropa X;

R — unoexc Koppeasuuu (Ha3bIBacMblil TaKXKe meopemuiecKkum
KOpPeAAUUOHHHIM omHouenuem ¥ 060o3HaYaeMbli M), oueHuBalomnu }

. *  Cpeqpss BeM4MHA PACYETHLIX 3HAEHN yx coBnapaer ¢ obLueit cpepHeit y am-

- NUPWUYECKUX 3HAYEHUIA Y NOCKONbKY Npu anMeHEHVM MeToa HauMeHbLWKUX KBaa-
paToB CyMMbi TEOPETUYECKMX U AIMMUPUYECKUX 3HAYEHWIT NpuaHaka Y coenagaloT.
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CTeneHb TECHOTDI CBSI3U MEXIY q)aKroprIMM 3HAYEHHSIMU X, U pacyeT-
HBIMM PE3YNILTATUBHBIMU 3HAUEHHUAMH yx ;

r — auneinvii Ko3gduuyuenm xoppe.mquu HUCNOAB3yeMblil 151
U3MEpPEHMS] TECHOTBI CBA3U MPH3HAKOB B perpeccuom{on MOJIEJIM B
.ciy4ae JInHeiHo#i yHKLUMM cBSI3H f(x). ‘

Pacqer 3THX ITOKa3aTeNei onpe,uenﬂmﬂ CJ[CI[YIOUIMMH ¢opMyJaMH:

2 - ' :
o Ne . 9

e a,— Koaqxlmunem perpeccuu B perpeccuouﬂon MOJIEJIH CBS3HU.

, I/ICI'IOJIL3Y$I cooTHoweHus (14) u (20) g BBIYMCICHUST COOT-
- BETCTBYIOLIMX IMCIIEPCHii, a TAaKXe HU3BECTHOE U3 MaTeMaTH4eCKOH
CTaTUCTHKU NPAGUAD CAONCEHUA ducnepcuii

‘ 2 _ 2
- O, 8¢m + Coers

IUIs1 pacyeTa nokasatesieit R 1 R npUMeHSIOT GOpMYJIbI

S -5 Bl

‘R?2=£E = =1—"=", - , (22)
Y-y -7
i=1 i=1
Z(}’x, —J’) Z(J’i ".Vx',) SRR

R= _'=n‘—.-—-= 1—‘%—-————. : (23)

[36i-52 | S0i-97

i=1 i=l1

-~

" 2. Ilpakmusueckas npuzodHOCMb CUHMESUPOBANHOI Pe2PeCCUOHHON .

Modeau c6s3u OLUEHUBAETCS 110 BeIMYUHE noxa3aTeneﬁ r (B ciay4ae Jiu-
HeifHoCTH Mopenu), Rwu R2.

-3 dopmyn (21)—(23) cnenyer, YTO.3HaYeHMsE BCEX TpeX Moka3a-
Teseit R?, R U r 3aBUCAT OT TOrO, Kakasi THMoBast ¢opMa (8) ypaBHeHMs
perpeccuu GbUIa BbIGpaHa, IO3TOMY 3TH MOKA3aTe/IH MOXHO paccMaTpH-
BATh KaK uaMepumeni cmenenu Gau3ocmu 65i0pannoi meopemuseckoii au-
Hun pezpeccuu K paxmuyeckum dannsim. KadecTBeHHbIN XapaKTep Takod
GJIM30CTH MOXET OLEHMBAaThCA B COOTBETCTBHH €O LiKajioi Yamnoka.

UHzekc Koppeasuuu R npmmmae’r 3Haqemm B npenenax
0< R< 1. IIpu aTOM:

e GnM30CTh R K enmmue O3Ha4yaeT, 4To CBﬂ3b Me)KIly npusﬂaxa-

" MU I0CTaTOYHO XOPpOIII0 OnMChiBaeTcsl U36paHHBIM ypaBHeHueM
KoppesALlMOHHOM 3aBUCUMOCTH (8);
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e ecnd R paBeH WiM GIU30K K HYJIIO, 3TO O3HAYaeT, YTO MeXAy
. hakTopoM X M- meopemuueckumu 3nauenusmu npusHaka Y nu6o

HET CBfI3M, JIMGO €CJIK OHa M CYLIECTBYET, TO HE MOXET GbITb

OXapaKTepH30BaHa BbIOPaHHBIM IJIsSi MOJEJTMPOBAHUS TUITOBBIM

aHaJIMTUYECKHUM BblpaXXeHUEM CBS3H (8).

AHaJIOTUYHbIE YTBEPXIECHUSI MMEIOT MECTO W VIS JIMHEHHOTO
K03(pOHLMEHTa KOPPENSALIHH F, NPUHHMAIOLLETO 3HaYeHNS B npene.uax
—1<r<l

e Gnu3ocTh |r| K eAMHULE cnu,ueTenbcmyeT 0 XopoLl€ii anmnpoKcH-

Maluy GaKTHYECKHMX JaHHBIX TOJyYEHHOH JIMHEHHOM q)ymam-

el CBA3M J, = aqy + ajx;

e Gnu30cTh |r| K HyIO, O3HAYaeT, YTO ypaBHEHHUe perpeccym He
"~ MOXET GbITh IMHEHHBIM.

IIpuroaHoCTh NMOCTPOEHHOIH PerpecCHoOHHOMN MoJieNu VIS TIpaK-
THYECKOTrO UCMOJIb30BAHUA MOXHO OLEHMTD M N0 BeJIMYMHE MHIEKCa
JeTepMUHaIUU R2: .

e HepaBeHCTBY R? > 0,5 oTBeyaioT 3Haqum!R > 0 7 (wm [7]>0,7),
~ YTO O3HAYaeT BBICOKYIO CTeNeHb TECHOTBI CBA3U MPHU3HAKOB B
ypaBHeHuu perpeccui. IIpu stom Gonee 50% Bapuanuu pacyer-

_HBIX 3HauyeHUii MpuU3HaKa Y oﬁ'bﬂcuﬂc'rcu BlUssHUEM ¢akTopa X,

YTO TMO3BOJISET CYUTATh NPUMEHEHHE CP[HTe3PIDOBaHHOI‘0 ypaB-

. HEHUS PerpecCMy NpaBOMEPHBIM;
e npu R<0,7 (unu |r| < 0,7) Bennynna R? Bcema OyeT MeHblle
- 50%. 9to 03HayaeT, YTO Ha JOJIO BapHalLMu ¢akTopa X NpUxo-

JMTCS MeHBbILIask YacTb N0 CPaBHEHHIO C NPOYMMH NPU3HAKaMH,

BJIMSIIOLIMMH Ha BapHaLMIO pacyeTHbIX 3HauyeHuit Y. Ipu Takux

YCJIOBUSIX IOCTPOEHHAs MaTreMaTHyecKasl MOJeJib CBSI3H IPaKTH-

4YeCcKOro 3Ha4eHUs He HUMeeT.

B Tex ciyyasix, KOTjia paccMaTpUBAIOTCSE aanepHaTuBHue pe-

. TP€CCHOHHbIE MOJEJIN, HHIAEKC AeTepMHHaLMU R lflCl’lO.Ilb3yeTCH B Ka-

YECTBE. Kpumepusa npeonoumumeasbHocmy TOTO WIM UHOIO ypaBHEHMS
PErPECCUN: Hauayyuield cuumaemcs moodeas ¢ Hauboavuum 3navenuem R2.

- 3. Tak xak noka3areJii TECHOTBI CBAI3H R WIM r paCCYMTBIBAIOTCS
Ha OCHOBE OrPaHUYEHHOM COBOKYIHOCTH Ha6JII0JaeMbIX SMIMpPHYEC-
KMX JIaHHBIX (x;, y,), 3HaYeHHs1 KOTOPHIX MOTJIH GbITh UCKAaXEHBI BIUS- .
HHUEM ClTydaiiHbIX q)aK'ropoa TO Hai{IcHHbIE 110 YPaBHEHUIO PErpeccuu
M0Ka3aTeJd TECHOTHI CBSI3U F; R MpOBePSIOTCA Ha UX 'HCCle‘!aﬁHOCTb

. (3HaYMMOCTB).

JU1s1 OLleHKH 3HaYMMOCTH JIHHEHOTro K03 dHIIMEHTa KOppeJisi--
LMK r TIDUMEHsIETCS {-kpumepuii Cmbiodenma, haKTHYECKOE 3HAUEHHE
KOTOPOTO PacCYHTHIBACTCA 1O dopmyne

= i _
= |r] - | (24)

~



30

PacyeTHoe 3HaueHuUe KpUTEPHUS ¢ cpaBHuBacTcsl C KPUTHYECKUM
!, .on» OTIDEACIISIEMBIM 110 Tabnuue 3HayeHui t-kputepusi CTbioleHTa ¢
YY€TOM 3a/1aHHOro yp0BH$l 3HAYMMOCTH O ¥ YHCJIa cTerieHel cBO6OoIbI
k =n—2. Ecin ta o, TO BEIMUMHA Koat1)(1)uuuema KOppeJsiliu
NnpuU3HaeTcs 3Haun0ﬁ _

- JInsi OLeHKH 3HaYUMOCTH mulexca KoppeJisiuuu R npumeuﬂeTca
~ F-xpumepuii @uuepa F,, bakTnyeckoe 3Ha4eHHE KOTOPOFO onpenena-
“eTcsi o popMyJie , R ‘

FR_—R—z-” 2o @5
: R m-1’
Tie  m — 4YUCIIO MAapaMETPOB YPaBHEHHSI perpeccuy.

‘ PacueTHasi BeJIMYMHA F, cpaBHHBaeTCs C KPUTHUECKUM Ta6.nuq-
HbIM 3HauyeHueM F_ (0, K, kz), KOTOpO€ OMnpeAeNseTcs no Tabnauue
' F-xputepus ¢ yquOM TNPUHATOrO YPOBHS! 3HAYUMOCTH 0L M UHCIA cre-
newei ceo6oabl K, =m — 1 uk,=n—m. Eciu F > F.,» TO BeIMYHHA

HalJeHHOro HHAeKca KOppCJlSlU.ldl/l R npuaﬂaeTca 3Haun0ia o,
3HaYMMOCTb TI0Ka3aTeNs TECHOTHI CBA3U R wiu r osHaqaeT, yTO
. .3aBUCUMOCTb MEXIY ITpU3HaKaMH X ¥ Y perpecCHOHHO MOJIE/IU SBJIsI-
eTCsl CTATUCTHYECKH CYLLIECTBEHHOI!, T.€. IOCTPOEHHas pErpeCCHOHHas
~ MOZIeJb B LIEJIOM aieKBaTHa McciefyeMoMy npolieccy. ClieoBaTeNbHO,

BbIBO/IbI, clielaHHble Ha OCHOBE perpeccuouﬂoi’i MOZCJIN, noc1‘poeH- E

' HO# 1O JaAHHBIM OTPaHUYEHHOI BBIGOPKM, MOXHO C JOCTaTOYHOMH Be-
POSTHOCTBIO PAacMPOCTPaHUTh Ha BCIO TEHEPaJIbHYIO COBOKYMHOCTb.

B xayecTBe KpHTEPHsI -alcKBATHOCTH PETPECCHOHHON MOJIENIH B
NpaKTHKe SKOHOMHKO-CTaTUCTHYECKOTO aHaIu3a MOMHUMO 1oKasare-
Jisl TECHOTBI CBSI3H 7, R ¥ R?KCrionb3yloTcst TaKxe cnenyloume nokasa-
TENU:

o cpec)wm Keadpamuuecxan mauﬂxa ypacuenus pe peccuu o, npel-

crapyisiiolias co6oii cpefiHee KBafipaTMYECKOe o:rxnoueﬂue M-

NUPHYECKUX 3HAYEHHUH pU3HaKa Y oT 'reogemqec_m '

bt o,

G,
. B aneKBa'erlx MOAENAX omu61<u —£. 100 H € He nommu npe-
BBILATH 12—15%. ~ v , ‘
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HoxasaTeJm o, ¥ € MOTYT MCTIONb30BaThCH npy fonbope Hau-
JIydiueid Moneau q)ym(mm CBSI3U: Oosee adexeammoii cuumaemcs ma '
Modeab, 6 KOMOPOIi MeHbUte Geautuna o, (uau g).

6. Ixonomuueckan i uumepnpemauwi nocmpoennoii peepeccuonnou
MOOeau 63auMOCEA3U NPUIHAKO8 — 3TO, TIO CYLUECTBY, NEPEBO MOJENH
€ A3bIKa CTATUCTMKM M MaTEMATHKHU Ha 513bIK 9KOHOMHKH.

HHrepnperauus YPaBHEHUSI PETPECCHU UCTIONB3YeTCS A ue-
Jieil aHaJIu3a ¥ NIPOrHO3a B3aUMOCBs3€ei IIPU3HAKOB.

1. B Tpoliecce aHaIU3a MpeXJe BCEro BBISICHAETCH, KaK (paK-
TOPHBI NMPU3HAK BIMSIET Ha BEMYHHY Pe3yJBTATHBHOIO MpHU3HaKa.
Yem Goavue eeaununa Kosgppuyuenmoe pezpeccuu a, npu k-ii cmenenu
axmopa X, mem 3nauumenvnee eausnue dannozo npusnaxa Ha pesyas-

) mamuenbm.

B ciyyae nuHeiiHOrO ypaBHeHldﬂ Perpeccuu y, = ay + ayx Beau-
YHHA K03 pHLMEHTa PErPeCCHH g, TIOKA3bIBAET, ‘HacKOJILKO 6 cpednen
(B aGCOIIOTHOM BBIpaXEHHH) MSMCHHCTCH 3HaYeHHE Pe3y/IbTATHBHOTO
NpU3HaKa Y npu U3MeHEHUH (paxfropa X Ha eAMHULLY eFO HU3MEPEHHS.
3Hak 1pH @, noKa3biBaeT HalnpapJieHHE 3TOro U3MEHEHMU . -
Ech B COOTBETCTBMH C 9KOHOMMYECKOI TeopHeii: Q)aKTOPHblﬁ
TIpU3HAK JO/KEH UMETH MOJIOXHUTEIBHOE suaqeuue, a ko3 duuueHT
a, MMEET 3HaK «—», TO HEOOXOIUMO TIPOBEPHTh PacyeTHl NlapaMeTPOB
cnasu, a TakXe BO3MOXHOCTD. oum60x npn cﬁope U obpabotke MH-
dopmMaluu.
2. C uennio pacuiperus Boauoxnocreu axouomnqecxoro aHa-

Jm3a ucnonbaye'rca Koatb(buuucm :mac'mquocm D= 01 Koropblﬁ

. l'lOKa3]>lBaeT, Ha CKOJIBKO l'IpOl.leHTOB HU3MEHSETCS B CpeaHEM pCSYJ'lea-

THUBHBIi NPU3HAK NPU U3MEHEHUH (bax'ropﬂoro npu3Haka Ha 1%.
3. AHaIM3UPYS OCTATKH &=y - yx, xapaKTepmylomne OTKJIO-

_HeHl/lﬂ i-X HaﬁJIlOlICHl/ll/I oT 3Ha‘lCHHi7] yx, KOTOpbIE cne,uyeT O)Kl/l,ﬂ.aTb B

CpeHEeM, MOXHO caienath psif npamnqecxnx BbIBOJIOB 06 3¢ peKTUB-
HOCTH 9KOHOMHHECKO# JIEATENILHOCTH PacCMaTPHBAEMBIX XO3SHCTBY-
IOUHMX CYOBEKTOB U BbIABUTb CKPHIThIC Pe3epBbl MX Pa3BMTHS M T10-
BBILICHHUS JENOBOI akTUBHOCTH. TIpH 3TOM HauGonee 3HAYMTEBHBIH
3KOHOMUYECKHIi HHTEPEC MPENCTABIIAIOT HaUGObLLIKE U HaHMCHbILIHE
TIOJIOKHTE/IbHBIE M OTPULATENbHBIE OTKIOHEHHSL €.

4. YpasHeHMe perpeccuu j, = f(x) Moxer ncnonbsoaa'rbcﬂ IS

- KpaTKOCPOYHOrO NIPOTHO3MPOBAHHS 0KMIAEMBIX 3HAMEHUH Pe3y/bTa-

THBHOTO MpPU3HaKa Y B 3aBUCUMOCTH OT TeX WM MHBIX 3HAYEHU I (baK-
Topa X.

IporHo3HeIe 3HAYE€HHUS PE3YLTATUBHOIO npuauaka Y HOJIY‘lalOT '
TyTeM MOACTAHOBKH B YPAaBHEHME PETPECCHH yx S (x) oxunaempix
3HaYeHMI npusﬂaxa X. ypaBHeHne TNIO3BOJISIET ONPENETIATD B paccMar-
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pMBacMOM BPEMEHHOM MEPUOE BO3MOXHbIE 3HAYCHUH MPU3HAKA Y
~ NIpY 3HAYCHUAX X w3 unrepBana [x . —x_ 1.

TIp1 MPOrHO3WPOBAHUM 3HAYEHHH Y 32 PaCCMOTPEHHBIMM Npe-
nenaM uaMeHeHus ¢daxropa X HeobGXxoauMo cobiioaaTh cieayiouiee
OrpaHNYEHHUE: HeAb3A NOOCMAsAAMs 6 ypasHeHue pezpeccul gaxmopnsie

3HAYeHUA X, CyuieCInGenHo omauiarouiueca om mex, Ha OCHO6e x’omopux '

3mo ypasHeHue 6610 nosy4eHo. ‘ . o v
; JInsi BLIMOJIHEHHUSI 3TOro TpeGoBaHUS MpPH BbIGOpe (haKTOPHbIX
TPOM3BOIHBIX 3HAYEHMH X PEKOMEHIYeTCs HE BHIXONHUTD 33 Tnpeaenbl
|/, pasmMaxa BapuaLly ¢paKkTopa x (X, — Xin) — KaK CBepX MMHHMaJlb-

Horo (x_.), TaK ¥ CBEPX MaKCUMAaJbHOIro (x,_,) 3Ha4YEHHUii, KOTOpbIE .

min

MMEIOTCS B UCXOJHbBIX SMITHPUYCCKUX JaHHBIX.

Ii. ﬂobnnox éunonuepmqnaﬁopaTopHoﬁ paboTbl

: Jiis BBITOJHEHUS Jla6oparopHoi paGoTel Ne 2 Bbifensercs
Jucm 2 pa6oyero daiina, chopMHPOBaHHOTO B MepCOHAIbHOM TamnKe
CTY/IEHTa NPU BbIIIOJIHEHUH JlaGopaTopHoii pa6oTbl N 1, M HCTONb3Y-
eTcs cenylowas uudopMauus u3 JlaboparopHoi pa6otbl Ne 1:
e  MCXOIHbIE JaHHble — Tabnuua 1, nojyyeHHas ITocje yiajlCHUA
aHOMaJIbHBIX 3HayeHMit (A4:C33); :
‘e MHTEPBIbHBIA Psfl pacnpeeeHusT eIMHULL COBOKYITHOCTH 1O
(baKTOpHOMY. IIPU3HAKY X — Cpednezodosas cmoumocms 0CHO8-
" Hbix npou3eodcmeenHbix oHooé U3 Tabi. 7 (A102:B106);
e JMarpaMma paccesiHusi, pacrojioXeHHast HauuHasi ¢ aueiiku F4.

. B MoproroBuTenbHLIA aTan

Ha nanHOM 3Tane CTyAeHT JOJDKEH TIpolenaTh cieaylolue o06s-
‘3aTeJIbHblE NEHCTBUS, CBSI3aHHbIE C OpraHM3aluei MHAUBUAYaIbHON
paGoueii cpebl BhIONHEHHs JlaGopaTopHO# ‘paGorbl Ne 2:

e CKOMMPOBATh HEOOXOAMMYIO MH(OPMALHIO U3 Jla6oparopHoii -
pa6otsl Ne 1 Ha Jucm 2 pabouezo ¢haiina NEPCOHANILHOM MAMKH

®HO; . :

" o 3amMcaTh B omyemnuiii gaiin JlaGopaTopHOit paGoTsl Ne 2 UHAU-

BUIYyaJIbHBII BADUAHT UCXOAHBIX JaHHBIX. :

Ha Jlucme 2 paGoyero aiina NEPCOHAIBHOM ManKu CTyACHTa
3aroToBJIeHbl MaKeThl TaGNUL, MCIMOJIb3yeMble APH BbinojHeHuH Jla-
GopatopHoit pa6oTsl Ne 2 (ITpuioxeHue 2.1). -

- Jlns 3anucu HeoGxoauMol MHGOpMaUKH B pabouuil U OTYeT-
HblIii ¢aitjibl TepcoHaNbHON NManku He0o0X0AMMO BBIMOJIHHUTD CJICAYIO-
Le JeUCTBUS. : ‘
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1.-CxonupoBatb AaHHble U3 Jlucma 1 B Jlucm 2 paGouero daiina
B COOTBETCTBUHU C HUXECIIEAYIOLUELHA TabauLIei: o

- Jucm 1
' Homep Tabnuubl Copepxumoe TaGIML;bl . ~ Anpecauns
. ; i COofepPXUMOro
Tabn. 1 . | UcxoaHble faHHble B4:C33
- ﬂ,ytarpamma pacceaHus _| HaunHas c sueiiku F4
Ta6n. 7 WHTepBanbHbIl psig, pacnpeaeneHns . ;
akTopHOro npuaHaka X A102: B106 .
. ! Konuposatbs |
Jucm 2
Howmep Tabnuubi Copnepxumoe Tabnuubl ' Adpecais
: ; COAePXUMOro
Tabn. 2.1 WcxogHble paHHbie . | B4:C33
= . . | Bnarpamma paccesHuna HaunHasn ¢ ayenikv E4 v E20
Tabn.2.2u | WHrepeanbHbi pan pacnpene- . s |
Tabn. 2.3 neHus pakTopHoro fipusHaka X M1 LA B52:C56

_. 2. CKonupoBath ncxonﬂug:..uahﬂme BapuaHTa U3 Tabn. 2.1 Juc-
ma é‘paGoqero daitna B otuetHslit daiti Oruerl.doc B BbleIEHHOE IS
3TO LI MECTO (B paszesne oryera TlocTanoBka 3a1a4).

2. 9Tan BLINONHEHWUA CTaTUCTUYECKNX PACcYEeTOB - |

3adanue 1. Ilocmpoenue anasumu4eckoi pynnupoexu :
01 6bIA6AEHUA KOPPEAAUUOHNOU 3aeucumocmu
Pe3yAbmamueHo20 NPUHAKa om PaKmopHozo
U OUEHKA MEeCHOMb! 63AUMOCEA3U NPUIHAKOE

BuinonHenue 3adanua 1 3a1<moqae’rcﬁ B pELIEHHH TpeX 3a1ay:
'1. TlocTpoeHHe aHAIUTHUECKOI TPYIINUPOBKHU NMPEITIPHATHIA 110

¢akTopHOMY TIpH3HaKY CpedHez0006asa cmoumocms OCHOBHIX NPOU3600-

cmeenHbIx hordoe. ; o :

2. OueHKa TECHOTbI CBSI3H M3YyYaeMbIX NMPH3HAKOB Ha OCHOBE |
3MIUPHUYECKOTo KOPPEISLIHOHHOTO OTHOLUEHHSI. et

-3, OueHKa TeCHOTBI CBSI3M M3yYaeMbIX MPH3HAKOB Ha OCHOBE
NMHeHOro KoadpuuyeHTa Koppensiuuy (B NPeNoNoXeHHH, YTO B3a-
MMOCBA3b NIPU3HAKOB JIMHEHHas). o 4

 Kpamxue meopemuuecxue céedenus

Tlpu Hamuunu MHOTOYHMCJ/ICHHBIX (aKTOpOB, OKa3biBAIOLLHX
BIMsAHKE HA COLNATILHO-OKOHOMHUYECKHUE ABIEHHUS, ISl UCCIIEA0BaHUSA
CBsi3eil MEXIYy HUMHM HEOOXOIMMO 6bideaums 24AGHbIe, CYULeCMEEHHbIE
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@axmopst, UrHOpupyst (JMMUHUPYSI) BIAMSIHUE BCEX TIPOYHX, Hecy- .

LIECTBEHHBIX (haKTOpPOB

B eCTeCTBEHHBIX HAYKaX ncmnoqeﬂue BIMSIHMSI HECYLIECTBEH-
HbIX aKTOPOB NPOM3BOAMTCS MyTeM aKcnepumeHTa. [Ipu cratucTu-
YeCKOM U3Y4eHMi COLMaTbHO-3KOHOMHYECKHUX SIBIEHUI MPOBeACHHUE
BCEOXBATHIBAIOILETO SKCTIEPHMEHTa HEBO3MOXHO BBUIY Maccosocmu
dannbix, TIO3TOMY B CTATMCTHKE 3JIMMMHMPOBAHHE BIMSHUA Ha M3y-
yaeMoe SIBTIEHHE HECYLIECTBEHHBIX (paKTOpOB OCYHIECTBJISIETCSI TyTEM
MpUMEHEHUS CrieLIMaIbHBIX CTATUCTUYECKUX METOLIOB U PUEMOB.

Hanuuue B3auMOCBs3€il TIPU3HAKOB YCTaHABIMBACTCA MPEXIC
_ BCETo Ha OCHOBE TeOPETHYECKOTO aHanu3a. ITpu 3Tom BbiBUraeTce 2u-
_ nomesa (npednoaoxcenue) 0 HAIUMUU KOPPEAAUUORHOU CGA3U MEXTY SIB-
nenusivu. TIpuMeHeHHe K SMIIMPUYECKUM JaHHBIM psilla CTaTHCTHYC-

CKHUX MECTONOB HOBBOJIPICT l'lOJlTBepI.lldTb Win OHPOBCpl‘HyTb BbL[lBl/IHy- ‘

'TYIO TUIIOTE3Y.

~ Jlns BbIABEHUST HATTMYMS CBA3SH MEXIY npU3HaKaMy IPUMEHS-
" JOTCSI caMble pa3HOOOpa3Hble CTAaTUCTHYECKHE METOABI — KaK 3JIEeMEH-
TapHble, He TpeGyloLiye TIPMBJIEYEHUsI MaTeMaTUYeCcKoro amnmnapara,

TaK U 60)166 CJIOXHBIE, CBSI3aHHbIE C NPOBEJCHHUEM MaTEeMaTHYECKHUX

pacyeToB (nncnepcnounbm aHaJIN3, npnmeﬂeﬂue KpldTepP[ﬂ «x-KBaIl—
par»). : .
K 21emenmapnoim cmamucmuuecmm Memoda.u BbISIBICHUSI B3a-
WUMOCBSI3eil TIPU3HAKOB OTHOCSITCH: METOMbI COMOCTaBIEHHUS Mapa-
NeJIbHBIX PsIOB, MPUMEHCHHUS aHATUTHYECKHUX M KOppEJISILUOHHBIX
TabuL, rpadUUecKUil MeTol.
Memod conocmasaenus 63aUMOCER3AHNBIX NAPALIEALHBIX pados
sBJIsieTCS NPOCTERILNM pUEMOM OOHapyXeHHMS CBA3U MeXIy NpU3Ha-
© KaMM. o
MerToz 3aK/II04aeTCsl B BbISIBICHUHM CTATUCTHYECKOM CBSA3HU MPH-
" 3HaKOB TyTeM I1pPOCTOro Mapajuie/ibHOro CcpaBHEHMs (aKTOPHLIX U pe-
3YJIBTATUBHBIX 3HAY€HUH y OTACJBHBIX €NMHHIL COBOKYMHOCTH. Has
9TOrO 3HAYEHHUH X, X,, ..., X, pakropa X PaHXHpYyeTCs, T.e. pacnonara-
I0TCSl B TIOpSIAKE B03paCTaHPIﬂ (wm yObIBaHMsI). 3aTeM CTPOUTCS PAL
COOTBETCTBYIOILIMX 3HaYEHHUI PE3YJIBTATUBHOTO NMPU3HAKa Y, U TyTeM

~ COIOCTaBJIEHHUA JBYX MOCTPOCHHBIX PSNOB BBISIBJISIETCS JIP[60 HaJIM4uue -

(n HanpaBﬂeHue) cBsI3M, JIn6o ee oTcyrcTBUE. Ecnu, Hanpnmep, C BO3-
pacTaHMeM 3HayeHMii Mpu3HaKa X 3HaueHMs MpU3Haka Y Takxe B e-

JIOM BO3pacTaloT IIPU HaAAUHUU HEKOMOPHIX omiAoHeHul OT TON oOLIEH

TEHJIEHIIMM, TO MEXIY NMpH3HaKaMu X u Y eozmookcno naauuue TpaMoi

KOppCJIiI].lPIOHHOPI cBs13u: Takoe 3aKIl0ueHUEe UMEET MECTO, Hanpnmep, )

U1 TabJ1. 6 ¢ paHXKMPOBaHHBIMU (baKToprIMn 3HaYeHUSAIMU (TIOCTPO-
' eHHO# Mo JaHHBIM TaoI. 1). : ,
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K HezocTaTKaM MeTofia Clle[lyeT OTHECTH TIpeXIe BCEero HeBO3-
MOXHOCTE OIpe/Ie/IeHUs] KOJIMYECTBEHHOM MEpBI CBS3M MEXAY H3y-
yaeMbIMM Tipu3HakaMu. Kpome Toro, mpu GoJblLOM YHCIIe pa3iny-
HBIX 3HaYEHHUH y,, COOTBETCTBYIOLIMX OXHOMY U TOMY X€ 3HaYeHHIO X,

< X

;Bocnpmme TaKuX Mapajuie/IbHbIX PsSIIoB 3any,[lHMT€JIbHO OCO6CHHO

Ais1. GONBLIMX N0 OGBEMY CTATUCTHYECKUX COBOKYMHOCTed. B Takmx
clyyasix JJIsl BbISIRIEHUS] HAJIMYMSL CBA3U TNpU3HaKoB LeJIeECo06pa3Ho
TNOJb30BaThCsl CTATUCTUYCCKUMH TabIULIAMH — aHAJIUTUYECKUMH WK
KOppeNnsiMOHHbBIMU (cM. pasaen I — «TeopeTyecKkre OCHOBH U Me-
TOJMKA TIPOBEACHHUSA KOPPENSILUOHHO-PErPECCHOHHOTrO aHaJIu3a AaH-
HbIX», 1. 2 «TabauyHoe u Tpaduyeckoe npencmwleﬂue onuo&bax’rop-
HbIX KOPPEJISILIHOHHBIX CBS3€Ei»). :
TIpy BLISB/ICHUN HATIHYMS CBSA3H Memodom anasumuyeckoii zpyn-

~ nuposxu HOPMHUpYETCs TPYNIHPOBKA EMHHIL COBOKYITHOCTH TI0 (aK-

TOPHOMY NpU3HaKy X, a 3aTeM IS Kax,uoﬁ BBIIENIEHHOM j-# rpyninbi
PacCcUMTBHIBalOTCS CpeAHHE 3HAYEHHS Y Pe3yJIbTaTHBHOTO NIPU3HaKa Y.

- Eciiu nipy mepexofie OT OAHO# IPYIIbI K AAPYTOii CpeiHUE 3HaYeHUs J;

OyAYT M3MEHSITBCS C ONpeAEIeHHOI 3aKOHOMEPHOCTBIO — BO3pacTaTh

WM yObIBaTh, TO MEX/Y NPH3HaKaMU X1 Y CYLUECTBYET KOppCJIﬂU;PlOH-

Hasl CBAA3b (KaK, HanpuMep, B TaGJI. 5).
IIpy UCMONB30BAaHUN Memoda KOppeAAuUoHHbIX mabauy, OXBa-
THIBAIOIMX J1Ba MHTEPBAJIbHbIX psifia pacnpee/ieHusi — (pakTOpHOro U

~ pe3yJabTaTUBHOIO IIPU3HAKOB, IMPOCJICXKHUBAIOT Bl/I3yaJIbH0, KakK HMEHHO

pacrnoJioxeHa B TaGJIHIle OCHOBHAs Macca YaCTOT NOBTOPEHMUS B SMITH-
PUHUECKUX JaHHBIX coueTaHHi (X, y). KoHueHTpauus yactoT BAONB
IMaroHau OT JIEBOTO BEPXHETO yma TabJULBl K TIPABOMY HHXHEMY
(T.€. GonblileMy 3Ha4€HHIO X COOTBETCTBYeT Goblliee 3HaYeHUE ) 03-
HayaeT Hajluuyue npAmMoii KOPPeNSIIMOHHOM CBA3M MEXIY TIpU3HaKaMK

“(Kak, Haripumep, B Ta6I1. 4). Eciu Xe 4aCTOThI KOHLIEHTPUPYIOTCS OKO-

JIO0 IaroHaJIM OT JIEBOrO HUXXHETO yIvia K TpaBoMy BepXHeMy (Korxa
GonblueMy 3HAYEHHIO X COOTBETCTBYET MEHbLIEe 3HaueHue Y), To CBSA3b
MeXAy pU3HaKaMu X U Y obpamnas.

MHTeHCUBHas KOHLIEHTPALUS% YacTOT OKOJIO JUArOHAIH T.a6Jm-
LBl YKa3bIBacT Ha akT meckodi KOppeasiiMOHHOM cBsI3H. Tak, B Kop-

' peNALMOHHOM TabJ1. 4 HaGIoNaeTCs TeCHas! CBSI3b MEXIY CPETHEroN0-

BOI1 CTOUMOCTBIO OCHOBHBIX ﬂpOH3BOI[CTBCHHbIX (bOH}lOB n BBIHYCKOM

nponyxuun
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KoppensiuoHHasi Tabnuua JaeT Gojee NpaBMIIbHYIO Xapak-
TEPUCTHKY TECHOTHI CBSI3U B CJIy4ae, €CJIM YHUCJIO BbIAECJEHHBIX DY
ONMHAKOBO JIJIsi 0GOMX U3y4aeMbIM NPU3HAKOB X U Y (cM. Tab1. 4).

Ipagpuneckuii memod cOCTOUT B IOCTPOEHHH KOPPEALIMOHHOTO
NoJisl — MHOXEeCTBa TOYEK (X, y) B JIEKapTOBOii CMCTeMe KOOpAMHAT
X, Y) (cm. pug. 3, 4). Tlo xapax'repy PacoNoXeHH!s TOYEK KOppeJisiu-
OHHOTO MOJisi MOXHO ClieJIaTh BLIBOJ O HAIMYMM WJIK OTCYTCTBHU CTO-
XaCTMYECKOM CBA3M U O XapaKTepe CBS3H (nMHeitHas WK HeIMHEHas,
a €CJIM CBSI3b nnHeﬁHaﬂ — TO npsiMast Wi oGpaTtHast).

' Ipu oTcyTCTBUM Tecuou CBSI3U MME€ET MECTO 6ecnop;moqﬂoe
pacrofioxeHne TodeK Ha rpaduke (puc. 5, a). Yem cunbHee CBs3b
MEXIy TIpU3HaKaMHu, TeM TecHee OyAyT rpynnupoBaTbcsi TOYKU BOK-
pyr HEKOTOpo# onpejeeHHO! JTMHUH, Bblpa)xalomeﬁ Q)opmy CBAA3HM,
T.€. BO3Jle JIMHUM PerpeccHu (CM. pHc. 3, 4). Eciiu uMeeTcs TEHAEHLMS
PaBHOMEPHOTO M3MEHEHHsl 3HAYEHUsI Pe3y/IbTATUBHOTO MpHU3HaKa Y,

TO MOXHO INPEAIOJIOXHUTb HaJIM4yue ]'[pﬂMOJll/lHCﬁHOH KOppeIsiLiMOH- -

HO¥ CBSI3U, B Cllyyae HEPaBHOMEPHOTO MSMCHCHPUI Y — HaJIMyue Kpu-
BOJIMHEHOI KOPPE/ISALIMOHHOM CBA3M,

Ha puc. 5 npeicraBiieHO rpaq)uqecxoe u306pax(euue HEKOTO- °

PBIX TUMOB MapHO# KOppeJisiiuy MPU3HAKOB.
a)Y, 6)Y, ‘ B)Y oy ny,

U X 0 X0

Puc. 5. Pa3HOBMAHOCTY KOPPENSILMOHHOIO NONS NPU3HAKOB X U Y:
a — cBA3b MeXAY X 1 Y oTcyTCTBYeT; 6 — CHSI3b MexXay X 1 Y siuHediHan oGpatHas;
B — cBSi3b Mexay X 1 Y nuHeiHan npsmaa, r—cBasb Henuueuuaﬂ

Hanuuue KOppe/sSIIMOHHOMN B3aUMOCBSI3H TIPU3HAKOB MOXET

GBITH TAKXKeE YCTaHOBJIEHO MO BUAY rpaduka SMIIUPHUYECKO# IMHUH CBSI-

3M JUIs1 YCJIOBHBIX WJIM TPYNIOBbIX CPEAHMX NPH3HAKA Y (cM. puc. 3, 4)
 Ecnu 661 3aBUCHMOCTD_Y OT X 6bU1a- hYHKLMOHANBHOI, TO BCe

TOYKH (X, ) KOppEJIILMOHHOTrO TOoJisi GbUIM Gbl PacmoloXeHbl Ha. -
onpe,ucneuuou DMIIUPUYECKOI JIMHHM CBA3M, TIPEACTaBIAIOILEH rpa-.
duyecku GYHKUMOHANIBHYIO 3aBUcUMOCTb Y ot X. TIpu KoppenauuoH- -

HOW CBSI3H BCJIGACTBHE PAsNIMYHbIX CllydaiiHbIX PaKTOPOB TOYKH (X, )
_ He JIEXAaT Ha OfHOM JIMHUM, HO BCE Xe UX PacroloXeHHe oﬁnapyxusa—
€T ONpeJeIEHHYIO TEHAEHLHIO, KUTOpaﬂ BBIPaXaeTCsl BUAOM 3MITMPH-
YyecKoi IMHUM cBs3U. Tak, HarpyMep, SMIUpUYecKast JUHUS CBI3U Ha

pMc. 3 110 cBoeMy BUIY TIpUGJIMXKAETCs K PSMOW JIMHUH, a Ha pHC. 4 —

K napaGOquecxoifl KpuBoﬁ 2-ro nopsifika. .

| A Buinyck npo.uykunu,
N Fpynnui npeanpusTHit’ ' MIH py6.
| Homep . " Yucno
10 CpeAHerofoBo¥i cToumocTH | o - " B cpeariem -
}'pynnu OCHOBHbIX GOHA0B, MIH PYG." MPEANPUATUNA | Bcero Hap oﬂno
L : s npeanpusitue
2
Uroro 5 ' C
N * Puc. 2.1. Maket Taﬁnuu.u 2 2

37.
Texnonoma BbINO/IHEHHSA 3a,uallun 1 |
3agaua 1. Hocrpoenueaﬂannmqecxoﬁ TPYNNHPOBKH npemlpmmm

no npusnaky Cpednezodoeas cmoumocms OCHOGHbIX.
npouszeodcmeennbvix dhondoe ‘

TTocTpoeHHe aHaIUTHYECKON TPYNNUPOBKU B cpene MS Excel
TIPOU3BOAMTCS C UCTIOIb30BAaHUEM UHCTPYMEHTa Copfmponxa | Bc'rpo—,
eHHo# Gynkuuu CYMM. :

Pe3yiibTaThl BBITOJHEHHS aHanwmqecxoﬁ rpyNIHPOBKHU npe,u-
CTaBJIAIOTCS B Ta6J1 22, MaKer KOTopoPi NpUBEAEH Ha puc. 2.1.

IlepBbie Tpu, l‘pa(bbl 97O TaﬁJml.lbl ObUIH 3anonHeHu Ha Hom’o-

- TOBHTEJILHOM 3Talne COOT BETCTBYIOLLIMMHU JaHHBIMH, NoJlydyeHHBIMHU TIpU

BbINojIHeHUU JIabopaTopHoOii paGoThl Ne 1 quBepTaﬂ " n;rraﬂ rpaq)bl
Taﬁnuum SIBIISIIOTCS PACYETHBIMH.

Jlnst pacyeTa IpyMIOBLIX CyMMapHbIX U CPEIHUX 3Ha4YeHMUit pe-
3yNIBTATHBHOTO TNIPU3HaKa Y HeoGXOAMMO 3HaTh, KaKM€ KOHKDETHO
€AVHU LB Ha6moneuuﬁ (MpeAnpHUATHS) BXOISAT B KaXAyl0o U3 cpopMH-
POBaHHBIX NATH TPy, DTO JOCTHTAETCS nymem panicuposanus (cop-
mupoexu) NpeANpUsATHIA N0 3HaUeHHUIO (hakTopHOro npusHaka X. Ipu
NMOCTPOCHUM PaHXHPOBaHHOroO psifia MpeaNnpUITHIi BMECTe CO 3Haye-
HUEM (PaKTOPHOTO MPHU3HAKa X, NIePEMEILAIOTCS] B COOTBETCTBYIOLLYIO.

'TIO3ULIMIO U HOMED npennpmrma ¥ 3HaYeHue peayanamBHoro npu—
3HaKay,

o mcopmposaﬂuouy psany ¢ yquOM MSBCCTHOFO pacnpenene- :
HMs 4acToT (rp. 3 Tabu1. 2.2) JIETKO YCTAaHOBHMTD Te 3HaYeHHsl IPU3HAKa
Y, KoTopble nomnagaoT B Kaxayio u3 rpynmn. Ha puc. 2.2 npuseaeHa B
KayecTBe NMpHUMepa CXeMa PaHXHUpPOBaHUA M pa3sOUEeHMSI Ha TPH Ipyri-
Abl psiia AEBITH npezmpua'mﬁ NpH 3aJaHHBIX . l‘pyl'II'IOBbIX yacToTax
@43 | T
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a)” 6 e
nprfm XY npr:l:uﬂ XY
1 25|71 ’ 3 12| 75
2 321 68 4 17| 60
3 12|75 7 22170
4 17| 60 - 1 25| 71
5 34|71 9 26| 70
6 39|77 8 . |28 64
7 |22]70 2 [32]68.
8 28|64 | . .5 34| 71
9 26|70 6 39|77

Puc. 2.2. Cxema pacnpefeneHus sHa4eHni ‘npusﬂaxa Y no rpynnam:
a— riepBUYHbIN pag; 6 — PaHX1pOBaHHbLIN pad; 8 — paquposaHHuu psA c rpynnamu,
Bbl.ﬂeneHHHMM useToBO# 3anuaxou

C HCrnosib30BaHUEM OIMCAHHOrO aIrOpPUTMa pacrpefesieHUs

3HaYeHUH y, O Ipynnam 3ajaya NoCTPOCHHs aHAIUTHIECKON rpymm—
POBKM pelLlIaeTcs B TPH 3Tana:

1. PaHXHpOBaHWE €AMHML] COBOKYMHOCTH MO BO3PacTaHWIO
(akTOpHOro npu3Haka CpedHe20006as cmoumocmbs OCHOBHbIX NPOU3600-
cmeeHHbIX hoH008. '

2. Pacnipenenerue npennpuamu IO FPyMMNaM.

, 3. PacuyeT cyMMapHbIX H CpeHUX rpynnoaux 3Ha4YeHU i pe3yiib-
TaTUBHOTO NpU3HaKa Y.
d Ortan 1. PamxupoBanue emnmu conoxymloc'm no Boapac'ralimo
(dakropHoro npusnaka Cpednezodosan CIMOUMOCTb OCHOGHBIX NPOU3E0D-
CMEBEHHbIX POHO06. , :

JUIst NOCTPOEHHs! PaHXHUPOBAHHOTO p;ma TIPeANpPUSTHIA TIPUMe-
HsieTcs. MHCTPYMEHT Excel CopTHpoBKa, 3a1yCK KOTOPOTO OCYILECTBIIS -
eTCo MOCJIeI0BaTeIbHOCTBIO ABYX AEACTBUIA:

1. BoienuTh HCXoAHbIE AaHHbIe (Tabll. 2.1).

2. lannble=CopTHPOBKA.

3a,uamle ynpapisiomieii uudopManuH B IHAJIOTOBOM oKHe
HHCTPYMEHTAa Cop’ruponxa

Puc. 2.3. D,uanoroéd OKHO MHCTpyMeHTa CopTupoBka

39

B nosiBuBLIeMcs ,uua.uoroaom OKHE HHCTPYMEHTa Cop'mponxa'
(puc. 2.3) 3anal0TCs HEOOXOAUMBIE TapaMeTphl.
: 1. ITone Copmpona'n. 10 — YKa3biBaeTEsl 3arojIoBOK CTosI0La, 110
KOTOpPOMY OyIyT yNnopsiiouuBaThCs (copmposa'rbca) JlaHHbIE, mm ero
obo3HayeHue A, B, Cu T.11.

2. I'Iepekmoqa'renb 110 BO3PACTAHHIO/ N0 yﬁunanmo — ycTaHaBJlu-
BaeTcs B MOJIOKEHHE, COOTBETCTBYIOLLEE HANPABIEHUIO COPTHPOBKH.

3. INons 3atem no u B nocieaHio0 ouepenb Mo — aKTUBU3UPYIOT-
csl, €C/IM HEOOXOMMO COPTHPOBATh 110 IBYM WJIM TPEM NpPU3HAKaM.’

4. Tlepexniouyarens NaenTnduuupoBath NoJs N0 NOANKCAM/000-
3HAYEHHSIM CTONOLOB JHCTa — YCTaHABIMBAETCS B 3aBUCMMOCTH OT CO- |
JlepXKaHHUs ToJisl Cop’mpona'n, 10: €CJIM OHO COIEPXUT Ha3BaHHS NpPU-

.3HaKoB (Cpedrnez0do6asn cmoumocms OCHOBHbIX NPOU3BOOCMBEHHBIX (DOH-

0oé U Boinyck npodykyuu), TO BbIOGUpaeTCsl MOJIOXEHHE N0 MOMIHCAM;
€CJIY NOJIE COAEPXKMUT: ©0603HaYEHHE CTONIGLOB. A, B,C,..), BblGHpaeTCﬂ ,
T0JIOXEHHE N0 0003HAYEHHSAM CTOIOLOB JIHCTA.

5. OK.

. Oran 2. Pacnpehe.neuue npezmpmmm TIO rpynnam

Yucno npennpuamﬁ B KaX/I0#i Ipynie onpezensieTcsi pacrpe-
HeNeHHeM YacTOT IPYNIMPOBKYU NPEANPUATHIA MO (PaKTOPHOMY TpH-
3HaKy X (tabn. 2.2, rp. 3). BoiOupas nooyepeiHO 3HaYEHMUsA YaCTOT j;
Y OTCYMTBIBAsI B PaHXHUPOBAaYHOM Psily COOTBETCTBYIOLLEE KOJIMYECTBO
NpeANnpUsITHi, JIETKO BbIACIUTL BU3yalbHO KaXnaylo j-1o rpynny. s
HaIVIIAHOCTH U yAo6cTBa paboThl Ha clieAylolleM 3Tane Lenecoodbpas-
HO MCIMOJIb30BaTh LIBETOBYIO 3aJIMBKY IPYIII, BbIIEJASA KaXAYIO IPymnily
Pa3IMYHbIM LBETOM (XeJaTeNbHO KOHTPACTHBIM).

Dran 3. Pacuer cyMMapHBIX H CPeIHHX IPYNIOBbIX 3HAYCHMI
_ Pe3yJIbTATHBHOIO NpH3HaKa Y

s pacueTa cyMMapHbIX TPYMIOBLIX 3HaY€HU i pe3yJIbTAaTUBHO-
ro npusHaka Y ucnonb3syercss GpyHKUMs MHCTpyMeHTa Macrep ¢yHK-
wii: CYMM(lnanason sdeek) — MareMaTu4ecKas (yHKLMsl, Bbl-
YUCNsOLIas CyMMY 3HaYEHMI BEJIMUMH, COflepXallluxcsl B yKa3aHHOM
JMana3oHe siyeek.

Hmsa yHKLUHU (CYMM) 3aHeceHo B MakeT Tabi. 2.2. Jnsi BbI-
yMCileHUs1 3HaYeHU (PYHKUUM HEOOXOQMMO B KayecTBe apryMEHTOB
(yHKUMM yKa3aTb AMana3oH sueeK j-i rpynnsl, Jyisi KOTOPOH BBINOJ-
HSIETCS BHIYMCIIEHHE YKa3aHHOM QYHKLIUU. .

Ipwu BbINONHEHUH 3Tana 3 1 (byﬂxupm CYMM ouanaszon sue-
€K zpyhnol pacrgosuaemca no coomsemcmeylouseii 46emogoii 3a1ueke dan-
Hoii epynnui! - .
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JInsi paccMOTpeHHOro Bbille npumepa (puc. 2.2 B) Mpu 3aiaH-
HOM Ha puc. 2.4 aapecauuu JaHHBIX AUara3oHbl s4eek misi GYyHKLIUU
CYMM npuBesieHbl B Tabnule Ha puc. 2.5.

Ne

Puc. 2.4. PaHxupoBaHHbIN paf ¢ rpynnamMu,
BblAEeNIEHHbIMU LIBETOBOW 3a/IMBKOM

Ipynnbl npep,npmntuﬁ Glalis Bbinyck npoayKumu, MiH pyo.
Homep | no cpegHeronoBoi npeanpu- B cpenHem
rpynnbl | CTOUMOCTU OCHOBHbIX iy ~ Bcero Ha ofHO
$OHOoB, MIH pyb. npeanpuaTmie

1 10-20 2 =CYMM(C2:C3)

2 20-30 4 =CYMM(C4:C7)

3 30-40 3 =CYMM(C8:C10)
WUtoro : 9

Puc. 2.5. ®opMynbHbIi WabioH BbIXogHOM TabnuLibl aHAIUTUYECKO rpyr-
NUPOBKMU (415 paccMaTpuBaemMoro fnpumepa)

3anaya 2. OneHKa TeCHOTHI CBSI3H H3y4aeMbIX MPH3HAKOB HA OCHOBE
SMIMPHYECKOr0 KOPpPesIiHOHHOTO OTHOLIEHHS.

s aHayiM3a TECHOTHI CBA3M MeXay (aKTOPHBIM M pe3yJibTa-
TUBHBIM NPU3HAKaMM pacCUMTbIBAEeTCs MOKas3aTelb T| — 3MIUpUYec-
KO€ KOppeJsiLMOHHOE OTHOLLEHHE, 3aiaBaeMoe hopmyJioit (12):

52

2d akT .
Where
Oy
rae G}, — o01as jucrepeusi npusHaka v;
8d)aKT akTopHas aucnepcust le/ISHaKa ¥

BennuuHa oblueit gucrnepcust c paccuUThIBaETCsl € MOMOLLbIO
dysxunu JUCIIP uHcTpyMeHTa MaCTep yHKUMA.
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Inst pacuera akTopHOit nucnepcuun Sém WUCIOJIb3yeTCsl Tpa-
BUJIO CJIOXKEHUS nncnepcuﬁ

+Gf,

=2

daxr

COorjlaCHO KOTOpOMY

ol =105~ 0%
rae 02 ~— BHYTPUIPYIIIOBasl TUCIIEPCUSI j-i TPYTIMbI peayxzbmamue-

Hblx snavenuii (j=1,2, ..., 5).

BHyTpurpyrmnmnosbie nucnepcnu JUISl KaXXI0W TPyMIbl pac-
CUMUTBHIBAIOTCSI C MOMOLLBIO DYHKUMU IlﬁCIIP HHCTpYMEHTa MacTep
yHKumi.

Pe3ynbTathl BbIMOIHEHHBIX pACYETOB npencmmmorc;x Tabn. 2.3,
MakeT KOTopoil puBefieH Ha puc. 2.6.

I'pynnbl npeanpusaTui
Mo cpeAHeronoBoii CTOMMOCTH
OCHOBHbIX POHAOB, MJIH pyb.

Yucno BHyTpurpynnosbie
npeanpusTuii | ancnepcun npusHaka Y

Homep
rpynnsbl

1
2

5
Utoro

Puc. 2.6. MakeT Tabaumubl 2.3
ITockonbky Excel He conepXXUT BCTPOSHHBIX MYHKLIWI 1151 pac-
yeTa B3BELIEHHBIX CPENHMX, TO Bbmncnel-me cpelHeil BEIMUUHBI 02
BHYTPUIPYIMIOBBIX AUCIEPCUI o (rp. 4 Ta6s. 2.3) NpOU3BOAUTCS no
(opmyne

k
2. o5n
S

rae Gf ~— BHYTpUTPYIIOBAas AUCIIEPCUS j-i TPYIIBI;
1; — KOJIMYeCTBO MPEANPUATUI B j- TpyIIIE;
k — xonuuectBo rpymi (k = 5).

le/l 3TOM JI1 BbIYUCJICHUSA YUCIIUTEIIA 203-/11- HCIIOJIb3YETCA
¢ynkuus CYMMITIPOUM3B. j=I

PesynbTaTel  BBITOJIHEHHBIX pacueToB IMPEACTABIAIOTCS B
tab.1. 2.4, MaKeT KOTOpOii MpUBEIeH Ha puc. 2.7.



42

Lucnepcus cpepHss | dakTopHas
13 BHYTPUrpynmoBbIX | aucnepcus

o 2 2
Fer O S paxr

O6wasa gucnepcus OMNpuyeckoe Koppens-

LUMOHHOE OTHOLWEeHne n

Puc. 2.7. MakeTt Ta6nmub| 2.4

Jlnst pacueTta obLIeit AUCEPCUM G2, cpefHe 02 13 BHYTPUIPYII-
MOBbIX AMCIIEPCHIA 02 Y ToKaszaTesisi M I/ICHOJIb3y}OTC$I (byHKUUU MHC-
TpyMeHTa Mactep d)yuxulm

1. JUCIIP (Juana3oHn siyeeKk) — cratucTryeckasi GyHKLUs, oLie-
HUBaloUas JUCIIEPCUIO G2

2. CYMMIIPOM3B ([nanason siyeekl, /IuamasoH siueek2) —
MaTeMaTudecKasl GyHKLUMS, BEIUUCSIOUIAs CKaJIIpHOe NTPOU3BEACHUE

@, b,k a;- b, g i
‘rie  a,— 3HayeHue u3 Jlnanasona sueexl;

b — 3HaueHue u3 JIuanazona svyeek2 (/ =1, 2, ..., k).

3. KOPEHb (Huca0) — MatemMaTuueckas cbyHKuym BbIYUCISI-
jolllasi KBaJApaTHbIii KOpeHb U3 UMclia, BBEIEHHOro B KauecTBe apry-
MEHTa.

Umena pynkuuit (IMCITP, CYMMIIPOM3B u KOPEHD) 3a-
HeceHbl B MakeThbl Tab1. 2.3 u 2.4.

i BbIUMCIIEHUS] 3HAYEHUS] BHYTPUIPYIIOBBIX AMCIEPCUN B
dyukuuu JUCIIP (cM. Taba. 2.3) HeoOX0AMMO B KauyecTBEe apryMeHTa
(yHKLMHU yKa3aTh Auana3oH siueek j-i rpynIibl, Uil KOTOPOii BbIMOJIHSI-
eTCsl BblUMC/IeHUE YKa3aHHOM DyHKLWY (Juana3on aueek j-ii epynnvt pac-
nosHaemcs no coomeemcmeylouieii 46emosoil 3a1ueke OaHHol epyniot).

Jns BbIUMUCIEHUS 3HayeHUs oOllleit AuUcnepcuii B yHKLUU
JUCIIP (cM. Taba. 2.4) B KauecTBe apryMeHTa GYHKLMU yKa3aH aua-
nasoH C4:C33 (Quanason axeex us maba. 2.1 co 3HaUenuAMU Y, NPU3HA-
kay). i

151 BbIUMCIIEeHUs1 3HAUEHUSI CpeHEe U3 BHYTPUTPYTMOBBIX AKC-
nepcuii B pynkunu CYMMITPOM3B (cM. Ta6i1. 2.4) B KauecTBe apry-
MeHTa GyHKLUMKU M1 yKasaH AMana3oH siyeek, CoLepKalluX 3HaUeHUsI
BHyTpUrpynmobix aucrnepcuii (D52:D56), a B KayecTBe aprymeHra
¢byHkuMKr M2 — nuana3soH siueek, coiepxXallux 3HaueHu s 4acToT psiaa
pacnpeaenenusi B rpymnmnax (C52:C56).

Ina soiuvcnenus sHadenus ¢pyHkuuy KOPEHD (cM. Ta6i. 2.4)
B KauecTBe apryMeHTa ¢yHKUuM BBeaeHa opmyiia C63/A63 s pac-

c2ba|<T A
: o
J11s1 BbIMOJIHEH WS BBIYMCIEHUI ClieayeT BBECTH 3HAK PaBEHCTBa
«=» Tepel UMeHaM1 GyHKUMI U popMyaaMu B Ta0II. 2.3, 2.4.

yeTa OTHOLUICHMUSI
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3anaya 3. OueHKa TeCHOTbI CBSI3M H3y4aeMbIX NPH3HAKOB
Ha OCHOBe JIMHeiHOro K03 ulHeHTa Koppesauun
(B IpeaNoIoKeHHH, YTO B3aUMOCBSA3b NPU3HAKOB JIMHEHHAS)

B cnyyae nuHeiiHo# cBSI3M (haKTOPHOTO U PE3yJbTaTUBHOIO
MPU3HAKOB OLEHUTb TECHOTY CBSI3U MOXHO He TOJIbKO C ITOMOLIBIO
3HaYyeHUs1 KOPPeasiLIMOHHOIO OTHOLUEHUS 1|, HO M MCIOJIb3Ysl JIMHEM -
HblH KOADDULMUEHT KOPPEJISILUMU 7.

Jns onpeneneHust TECHOTBI CBSI3W Ha OCHOBe KoadduLiueHTa r B
Excel icnionbayetcst UHCTpyMeHT Koppeasinusi Hanctpoiiky ITaker ana-
JIu3a, 3ayCK KOTOPOTrO OCYLIECTBSETCS ClielyIOLUM 00pa3oM:

CepBuc=AHanu3 gaHHbIXx= Koppeasauusa=0K.

3aganue ynpasJsionieii i opMaLuK B IHAJIOTOBOM OKHe
uHctpymenTa Koppensiuus

 Sh ‘
e 8 0B MY osof
Puc. 2.8. lnanorosoe okHO UHCTpyMeHTa Koppensaiuus

B nosiBuBLLIEMCSI JMaIOTOBOM OKHe MHCTpyMeHTa Koppesiuus
(puc. 2.8) 3apaloTcs He0OOXOAMMbIE MapaMeTphl.

1. T1one BxoaHoii HTEpBaJl — BBOAMTCS CCbLIKa Ha JUaIa3oHbI
slyeeK, coJepKalllMX 3HayeHUs] IPU3HAKOB, JIJ1S1 KOTOPbIX OLIEHUBAETCS
TECHOTA JIMHEWHOI CBA3M.

IIpumeuanue. B KauecTBe BXOAHOIO MHTEpBajia MOXET ObITh yKa-
3aH JMarna3oH, KOTOPbIi COAEPKUT Psilibl 3HAUEHU I cpa3y HECKOJIbKUX
(Gosee nBYX) aHaIM3UpPYyeMbIX MPU3HAKOB. B TakoM ciyyae rokasare-
JIM KOppeJisiuMU OyayT pacCUUTaHbl MEXIy MapaMu BCEX UCCIIENYEMbIX
NIPU3HAKOB U IMpeACTaB/IeHbI B €AMHOI TabuLiEe B BUAE MATPULLbI.

2. Ilepexiioyarens I'pynnupoBanue: Mo CTOJIONAM/CTPOKaM — yc-
TaHaBJMBAETCS B M0JIOXKEHHWE MO CTOJIONAM WUJU MO CTPOKAM B 3aBUCH-
MOCTM OT TOro, B KaKOM HalpaBjIeHHMW paclliojaraloTcs aHaju3upy-
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eMble JaHHbIe BO BXOIHOM JiHaNa3oHe — BEPTHKAJILHO (no croabuaM)
WIY FTOPU3OHTANILHO (110 CTPOKaMm).

3: ®naxok MeTKH B niepBoii CTPOKe — YCTaHABIMBAeTCs B aKTHB-
HOE COCTOsSIHUE, eCJIU TIepBasi CTpOKa BO BXOJHOM JIHaMa30He CONEPXKUT
3arosioBKH. EC/IM 3arojioBKM OTCYTCTBYIOT, TOJi€ He aKTHBM3UPYETCS.
B 3TOM ciyyae [jis JaHHBIX BBIXOJHOIO AMarnasoHa GyayT aBTOMarH-

YeCKM CO3/IaHbl CTaHAapTHbLIE Ha3BaHUS — cmonbey 1, cmonbey 2N T.1. -
4. Tlone BbIxoaHo# HHTEPBaJ — BBOAMTCS CChUIKA Ha AYENKY 3a-

roJioBKa NepBOro CTOGLA BHIXOIHOI pe3y/ibTaTUBHOI Tabnu1ibl. Pas-
MeEp BbIXOAHOrO Anara3soHa siyeeK onpenessieTcsi aBTOMaTHYECKH.

B. cniyyae BO3MOXHOr0 HajloOXeHHs BBIXOJHOrO AMana3oHa Ha
Jpyrie JaHHble Ha 9KpaHe TIOIBUTCS COOTBETCTBYIOLLEE COOOILEHHE.

" 5. INepekniouateny Hosbiit pabounii muct v Hosas pabouast KHH-
ra — YCTaHaBJIMBAIOTCS B AKTUBHOE TMOJIOXEHHE NPH HEOOXOAMMOCTH
OTKPBITHS COOTBETCTBEHHO. HOBOT'O JINCTA WM HOBOM KHUTH. B HOBOM
JIUCTe pe3ybTaThl aHAIM3a pacrojiaraloTcs HauMHasg ¢ syeiiku Al, B
HOBOI1 KHMI'€ — Ha [1IepBOM JIUCTE, HauKHas ¢ ﬂqeﬁm Al.

6. OK. : :

Pe3ynbTaToM paGoThl HHCTPYMEHTa Koppenﬂuml sIBIsieTCsl Tab-
JIMLA, CofiepXallasi pacCYMTaHHbIE JIMHENHBIE KO3 GULIMEHTHI KOppe-
JIUMH r 1)1 BceX KOMOMHaLMii CTONIGLOB (CTPOK), YKa3aHHBIX B nojie
Bxoamoii muTepsan. B cayyae napHoit Koppemmuu pe3y/ibTaTUBHast
TabauLa UMEET BUIL: -

: . Crondeu 1 Cronbey 2
Cronbey 1 ‘ . 1 .
Cronbey 2 r— 3HauyeHue KkoadbuumeHTa KOppeﬂﬂUMM , 1

Pacnoioxkenne JaHHBIX Ha paGouem aucre Excel

HMcxonHbie JaHHBIE U UX CTATUCTUYECKHE XaPAKTEPUCTUKH pac-
noJjiaralotcs B Tabnuuax pabouyero aiiia NepCoOHaIbHOM MankKu cry-
AeHTa Ha Jlucme 2 B COOTBETCTBUM C Ta611 2.1-M..

Tabnuya 2. 1-M
Pacnonoxeune AaHHbIX Ha pa60-leM nucte Excel
~ | Aapeca sueek
DaHHbie N | rabnul Ha Jlnc-
‘ Te 2 paboyero
., GaWna

McxopHbie AaHHble nocne yaaneHusa «aHOMaIbHbIX» 3Haqeﬂun :
- Tabnuua 2.1 : i B4.C33

WHTepsanbHhbii pan pacnpegeneHus npep,npumvm )
no ¢akTopHOMY NpU3HaKy:
- Tabnuua 2.2 . k - B41:B45

- Tabnmua 2.3 ' ‘ : : B52:B56
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Apnpeca aueek
Tabnuy Ha Jluc-
ﬂaHHHe Te 2 pabouero
. danna
I'pynnosue 3Ha4yeHus pesyanaTMBHoro npu3Haka — Taﬁnmua 2.2: ) ‘
- rpadpa «Bcero no rpynne» . . | D41:D45.
- rpada “B CpeaHem Ha OJ.IHO npeanpusTue» . . E41:E45
: 3Hauennn BHyTpvnrpynnosux aucnepeun 62~ — B Tabnmue 2.3 D52:DSG'
CpeaHss U3 BHYTPUrpynnoBsbix p.ucnepcuﬁ G%- — B Tabnuue 2.4 B63
3HaveHune akTopHOU aucnepcumn 53,ma —BT1abamue 2.4 : C63
3HayeHne aMnNMpU4ecKoro KOpPpPenaLMOHHOTO OTHOWeHus 1| —
B Tabnuue 2.4 D53
3HaueHMe MHeIHOro Ko ULIMEHTa KOPPENALMN I — B Taﬁnuue 25] . B70 .

Anropmmu nunomleuuu 3a.n,auu9| 1

3apava 1. Hocrpoelme auamml-lecxoﬁ rpymmpomm npemlpumﬁ
- o npu3HaKy Cpednezo006as cimoumocms ocnaauux
npouaeo«)cmaennux dondoe

Oran 1. Pamlmponalme e;unum conoxyuuoc'm no noapamumo .
d)amopnoro npusHaka Cpednez0006as cmoumocmo OCHOGHBIX
npou:modcmaennux ¢om)oa :

Anrzopumm 11 Pamlcapoaanue UCXOOHBIX OGHHBIX.

1. Boiaenntb ucxoaHble qaHHbie TaoI. 2 1 (A4:C33);
2. lannpie=>CopTHpPOBKa;
3. CoprHpoBaTh N0<=3arojJioBOK CTonﬁua, no KOTOpOMy BbINOJ-

"HAIETCSI COPTUPOBKa, T.€. Cpeaﬂeeoaoea;z CMOUMOCb OCHOBHbIX npou3eoa-

CMBEHHbIX gondoe;
4. 1o BO3pacTaHHIo/10 yﬁunanmo — YCTaHaBJIMBAETCA B I0J0Xe-

- HHC 110 BO3PACTAHHIO; J

5.3aremu B nocJeHIo0n ouepe/ib IO — He aKTHBU3HPYIOTCH;
6. I/Inelmubuuuponau 1oJiA No NoANUcAM/0003HAYEHUAM cTo.u6-
10B JIHCTA — ycTaHaBnuBaeTca B TOJIOXCHHE NOAIHCSIM;
: 7. OK.
B peaynb'ra're yKa3aHHBIX AeHcTBUIl B Tabm, 2.1 pasmemaloTc;l

JlaHHble, paHXHWPOBaHHbIE M0 BO3PacTaHUIO MpH3HaKa Cpeaneeoaoeaﬂ'
.CMOUMOCb OCHOBHBIX NPOU3BOOCMEEHHbIX POHA08.
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Dran 2. Pacnpe/eienne npeNpusATHii 110 rpynnaM A %
C
Anroputv 1.2. Bbizielienne rpynn npeanpuATHii 24 197 218,00 S0 149,005
C OMOMIBIO 32 THBKH KOHTPACTHBIM IIBETOM ‘ 22 2098 230,00 180,00

1. W3 BCero QManasoHa oTCOPTUPOBAHHBIX JaHHBIX A4:C33 Bbl- e ’ 2 : 234,00 148,00
JleTUTh MBILIBIO ANANIa30H SueeK nepeoil zpynnbt, JUISl 4Ero HEOOXOMUMO = == : - - 237,00 162,00
OTCUUTATb B PAHXMPOBaHHOM Psily KOJIMYECTBO CTPOK, COOTBETCTBYIO- - 241,00 - -~ 166,00
Lee YnCITY TIPEANPUSITUIL nepeoii epynnbl (rp. 3 Tabn. 2.2),

2. HaxaTh Ha naHejad UHCTPYMEHTOB KHOIIKY {}a A

3. BbiGpaTh LBET MO COOCTBEHHOMY YCMOTPEHHUIO;

4. BLINOJHWUTH AelcTBUsS 1—3 MUIst 6cex gpynn, BbIOMpPAsk KOHT-
.pacTHble LiBeTa 1A L[BETOBO} 3aJIMBKY OYEPEIHOM IPyNIlbl.

PesynbraT paboThl aJlrOpUTMOB 1.1 u 1.2 pns AeMOHCTpallUOH~ Ortan 3. PacueT CyMMapHbIX M CPeJHUX IPYNIOBLIX 3HAYEHHIi pe3yJibTa-

Horo npumepa fax B1a6x. 2.1-111. THBHOTO NpU3HaKa Y — Beinyck npodykuyuu

Ta6auya 2.1-111 X 13
UcxonHbie AaHHble roput™ 1.3. PacueT cyMMapHbIX rpynnoBbIX 3HAYeHHIi
pe3yJbTAaTUBHOIO MPHU3HaKa

. ” c 1. B gueiike (D41), Bbie/JeHHON corjacHo Tada. 2.1—M, s
e CYMMAapHOTO 3HAYEHHS Pe3YILTATUBHOTO NPU3HAKA Beinyck npodykyuu
. el Semeapdier Bhinyox APGAYKUAH, nepeoii epynnot, niepe] GOpPMYJI0ii IOCTaBUTh 3HAK PABEHCTBA «=»;
npeanpuaTna Npon3BOACTBEHHbIX MJTH pyO. 2. B xauecTBe aprymeHTa (I)yHKU,MPI yKasaTb JHharna3oH A4€CK U3
; i ‘;B;("o"”f* LT AR ;ﬂé?&, C Pe3y/bTaTUBHBIMU 3HAYEHUSAMU Y, nepeoii epynnovt (BU3yaslb-
1,00 orpezieJisieTcsl Mo LBeTy 3aJIMBKU Jhara3oHa);
5 07,00 3. Enter;
6 34,00 4. BbinojHUTL AedcTBUA 1—-3 mooyepenHoO [Uisl écex epynn, UC-
7 A 157,00 T0J1b3Y$1 LIBETOBbIC 3aJIMBKU AUANa30HOB. \ ’
8 5 163,00
3 = : 167.00 Anroput™ 1.4. Pacyer cpelHHX IpyNINOBBIX 3HaYeHU M
10 |awi29 167,00 pe3y/IbTATUBHOIO NPU3HAKA
11 7 - 173,00 1. B aueiike (E41), BbiedeHHOI cornacHo Ta6u. 2.1—-M, s
T CpeIHEero 3HauyeHUsI Npu3HakKa Bemnyck npodykyuu, OTHOCSILLUXCS K
= nepeoii epynne, niepe]i GOpMyJI0if TOCTAaBUTh 3HAK PaBEHCTBA «=»;
3 2. Enter; ! :
= 3. BoInoJHUTD AeUcTBUS 1—2 NI0OOYEPEHO [IS1 6cex epynn.
15 Jljis1 pacyeTa UTOTOBBLIX CyMM B TabJ1. 2.2 (B siueiikax C46, D46 u
7 E46) nepen dopmynamu HeoOXOAUMMO ITOCTABUTh 3HAK PABEHCTBA «=».
= PesynbraT paboThl aJiropUTMOB 1.3 U 1.4 11 1eMOHCTpaLMOH-
. HoOro npumepa aaH B a6, 2.2—/AI1.
20
21
22
23
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Ta6auya 2.2-11T
3aaucumoc'rb BbinyckKa nponyxuuu OT CpeiHEroA0Boi CTOMMOCTH

) OCHOBHbIX GOHAOB
A B C D | E

39 R , * | Buinyck npoaykumm
’ [pynnbl npeanpuaThia e B cpenHeM
40 :_'::;zﬁz no c);ovnmocm OCHOBHbIX npe:::ﬂ:mﬁ ; Bceré H: Qi:o

. donpoB . ¥ i npeanpu-

. s aTue _

41 1 94 - 134,8 - 3. .- 1331,00 | 110,33
42 2 134,8 - 175,6 6 640,00 106,67
43 3 175,6 - 216,4 "l 11 7 ]11590,00 144,55
44 .4 216,4 - 257,2 6 973,00 162,17
45 | 5 o 257,2 - 298 .4 806,00 201,50
46 | Wroro | ' 30 - [4340,00] 144,67

3anaua 2. OUEHKA TECHOTHI CBA3H H3Y4aeMbIX PH3HAKOB -
Ha OCHOBE SMIMPHYECKOr0 KOPPesiHOHHOr0 OTHOLICHHS

" AsropuT™ 2.1. Pacyer BHYTPHIPYIIIOBBIX JHCHEPCHH
Pe3yJIbTATHBHOTO IPH3HAKA

1 B siyeiiKe, BbiAeJEeHHOM corjlacHO Tabi. 2.1—-M, s BHYTpH-

IPYIIOBbIX AUCHEPCHil nepaol epynno (D52), nepen ¢opmyioii nocra-
BHTb 3HaK PaBEHCTBA «=»;
. 2. B kayecTBe apryMeHTa cbyHKuuu yKa3ath JMaMna3soH syeeK U3

Ta6J1 2.1 ¢ paHXHPOBaHHBIMM 3HAYCHUSMM Y, nepeoii epynnvt — BU3Y- -

aJIbHO JIETKO OMpefieNisieTcs Mo LIBETY 3aJIMBKH [IManasoHa;
3. Enter;

4, BbHIONHMTD JeicTBUsI 1—3 oodepeaHo ISl 6cex epynn, uc-

“[10J1b3y#1 LIBETOBbIE 3aJIMBKH AHANa30HOB.
Jlns pacyeTa UTOTOBBIX CYMM B Ta6a. 2.3 (B a4eiikax CS7 u D57)

nepea GopMyIaMu HeOGXOAUMO MOCTaBUTh 3HAaK P4BEHCTBA «=»,
Pesynbrar ‘paGoThl anroput™a 2.1 uisi A€MOHCTpaLMOHHOIO

‘TpHMepa JiaH B Ta0Jl. 2.3—,[[1'[. :

‘ . Ta6auya 2. 3—,1111

l‘loxasa'renu auyrpurpynnoaoﬁ Bapuauum

A ‘B R . -C . D
' [pynne: npeanpuaTtuin | C .
51 Homep | - 1O CTOUMOCTY Yucno ; BHyTpurpynnosas
rpynnbi OCHOBHbIX GOHAOB npeanpuaTUin ancnepcus
52 -1 94 — 134,8 3 60,22
53 2 134,8 —« 175,6 6 784,56
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54 3 175,6 = 216,4 L 821,16
- §5 4 216,4 —257,2 . 6 ! 123,47
56 .5 257,2 — 298 4 472,25
57 Wroro’ Rt ETa 30 - 2261,66

AN

Anmpn'm 2.2 Pacuer oﬁmeii cpeameii u3 nny'rpm'pynnonux '
H (pakTOpHOI IMCIepcHii \
B gueiikax, BblIEJCHHBIX COrNacHO Tabr. 2.1-M, mns obueit
nucnepchu (A63), it cpeiHeil W3 BHYTPMIPYMIOBBIX ' JUCTIEPCHIA -
(B63) v 11s 3HayeHus dakropHoit aucnepcuu (C63) nepen q)opmyna-
MH HEOOXOAMMO NOCTAaBUTb 3HAK PABEHCTBA «=».

Anroputm 2.3. Pacuer ammpmecxoro KOppeJIAUHOHHOr0 OTHOHIEHHS

1. B siueiike, BblieJIeHHOM coracHo Tab. 2.1—M, 1ist sMnupu-
YeCKOro KOPPEJAALMOHHOIO OTHOLIEHHS (D63) nepen (bopmy.nou no-

- CTaBUTb 3HAK PaBCHCTBA «=»;

2. Enter.

B pesyabrare pa6oTbl a.nropu'rmos 2.2-2.3 Excel ocyuiecTBiseT
BBIBOJ| pE3YJIbTaTOB pacyeTa MoKasareei (mm neMOHcrpauuonuoro .
npumepa Ta6.2.4-111).

’ Tabauya 2.4-11T

Mokasatenu Aucnepcuu M 3MNUPUYECKOro
KOPPEeSiLUOHHOrO OTHOLUECHNS

A B c D
O6uwas CpegHaa | daktopHas AMnupuueckoe :
62 | Aucnepcus. | W3 BHYTPUIDYNNOBbLIX |. AuCNepcUs | xoppensiLmoHHoe
0'3, - 0'_% Siam | omowennen
63 | 1450,288889- 551,6858535 898,6035354 0,787148735 T

3apava 3. Onelu{a TECHOTHI CBSI3H H3y4aeMbIX npuanaxos
Ha OCHOBE JIHHEHHOro xoad)d)mmema KOppeJISiliHE

4 Asiropurym 3.1. Pac'le'l‘ .vnmemlom K03(dpHuHenTa xoppemlmm

1. CepBrc=>Anaau3 nannbix=Koppeasuua=O0K. -

2. BxoamHoii HHTepBAJK=[I1aNa30H A4yeeK Tabi. 2.1 co 3Haqenuﬂ-
MH (aKTOpHOrO U PE3yNIBTaTUBHOTO NpU3HaKos (B4: C33);

- 3. TpynnupoBaHHe — 110 cToJGLaM; ‘

- 4. MeTku B nepBoi CTPOKe — He aKTUBU3UPOBAT;

5. BbIxoaHON HMHTEpBAN — ajipec SYEHKH 3aronoB1<a nepBoro
CTonGua Bblxcmﬂoﬁ Ta6I1. 2.5 (A68);
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6. Hosblii paﬁo'mi'l JIHCT U Honasl paﬁo-laﬂ KHHTa — He aKTHBH3U~
pOBaTh;

7. OK. '

B pesynbrare paGoThl AIrOpUTMa 3 1 Excel BblAaeT ouem(y Tec-
-HOTBI CBSI3U (PaKTOPHOTO U pe3yJIbTaTHBHOTO npusHaxoa (st IeMoHC-
TPaLMOHHOTO NpUMepa Tabi. 2. S—I[H) :

nuueﬁuuﬁ KoscptbuuueHT xoppe:jnuuu NPU3HaKoB

A B - - C .
68 L Cron6eu 1 Cronbeu?2
69 " Cron6eul 1 b o
70 Cron6en2 . 0,753661673 - o1

N

. 3adanue 2. Ilocmpoenue oonogdpakmoproii auneiinoi
PezpecCuonNoll Modeau C8A3U UYHAEMbIX NPUHAKO0E
_ ¢ nomouyvio uncmpymenma Perpeccus nadcmpouxu
ITaker aHamM3a - ,

Kpamxue meopemu!tecxue ceedenus

Tpocreiieit popmoit Koppejmuuouﬂoﬁ CBSI3M MPU3HAKOB SIB-
NsieTcs NapHasi IMHeHHasA KoppeNsuus, NpeAcTapisiomas coboi -
HEIHYIO 33BMCMMOCTb Pe3yJIbTATHBHOIO npusHaka Y or ¢>a1<'ropHoro
npusHaka X.

Ee npakTrHyeckoe 3HaYeHHE COCTOMT B TOM, YTO TIpH uccneno-
BaHUH B3aUMOCBSI3U COLIMAIbHO-3KOHOMHYECKHX SIBJICHUI BO MHOTHUX
cayyasx cpeiu BceX (pakTopoB, BIAMAIOLIUX HA Pe3YJIbTaTUBHBIN NpU-
3HaK, BbLACJAIOT OAMH BaXHeH Nl paKkTop, KOTOPBIH B OCHOBHOM OIl-
peleisieT BapHaluio pe3yibTaTHBHOTO NpU3HaKa. ’

Ypaenenue napnou AuHeliHoll xoppe/muuonnou ceasu MMeeT ciiefy-
I0LLUHA BUL:

Ve =aytax,
rae J, — pacuyeTHOe TEOPETHYECKOe 3HaueHHE Pe3YbTaTHBHOIO
~ TpuU3HaKa Y, noiy4yeHHoe 10 YpaBHEHUIO PErPeCcCUu;

a,— cpeaHee 3HaYeHUe npusHaka Y B Touke x = 0;

‘a a, — K03 HLUMEHTBI ypaBHeHmI perpeccnn (napaMeTpbi
cnaau).‘

I'mnoresa o JIMHEeiHO# 3aBUCUMOCTH MEXAY NpU3HaKaMu XU Y
BBLIIBMIaeTCs B TOM CJTyyae, eCJiM. 3Ha4eHUsi OGOUX NPU3HAKOB BO3pac-
TaloT (WM YGBIBAIOT) OLMHAKOBO, npuMepHo B apudpmeTHyeckoit npo-
rpeccum.

 Tabruua.2.5—J11
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YpaBHeHHe NapHOii JIMHEHHON KOppeasaiiyu NoKa3biBaeT cpel-
Hee M3MeHEHHe Pe3y/IbTaTHBHOIO NpHU3HaKa Y npu M3MeHeHUH dak-
TOpa X Ha OJHY €MHHULY ero U3MEPEHHUS, T.e. BApHALIUIO MPH3HaKa Y,
KOTopas NPUXOAMTCA Ha eJUHMLY Bapuauuu ¢dakropa X. 3HaK napa-
METpa yKa3blBaeT HanpaBJIeHHe 3TOr0 U3MEHEHMS.

KoaddpuuuneHTsl ypaBHEHHUS g, @, OTHICKMBAIOTCS Memodom Ha-

" umensuux xeadpamos (MHK). Kak lnnoxeﬂo B pasgene I1 «Teopetn-

YeCKHe OCHOBBI M METOJIMKA KOPPEALIMOHHO-PETPECCHOHHOTO aHAJIH-
3a JaHHBIX> (1. 3 «MogenupoBaHyue oAHOPAKTOPHBIX KOPPEISLIMOH-
HbIX CBSAI3€i Ha OCHOBE (YHKIMOHAJIbHBIX 3aBUCHMOCTE#»), B OCHOBY

. MHK nonoxeHo TpeGopaHHe MMUHMMaJbHOCTH CYMM KBaJpaToB OT-

KJIOHEHUI SMITUPHYECKUX 3HAUEHHI Y, 0T BHIPOBHEHHBIX yx Ipu nu-
HEWHHO# 3aBUCUMOCTH KpUTEpHii MUHUMH3aLMHK (11) npmmmaeT BUJ

n
S Z(yl .Vx) = 2(.}’1 —00 alx) - mln
i=l
- JIns HaxoxXpeHus 3HaYECHUH napame'rpon ao, a, npu KOTOple
GyHKUMS ABYX MEPEMEHHDIX S MOXET NOCTUTHYTb MMHMMYMa, MipH-
PaBHUBAIOT K HYJIO YaCTHbI€ TIPOU3BOAHLIE S no ao, a, u TCM CaMblM
NnoJjiyyaloT CHCTEMY I.IBYX ypaBHeHHﬁ C JIBYMR HEU3BECT! HHMH ,a: i

22 Vi— a,x,)( l) 0;

s

'aa, : 22_}( ) .“anxf)(—x): 0.

CoKpaTHB Kax/0e ypaBHgHUE Ha —2, PacKpbiB CKOGKH M mepe-
Hecsl WICHBI C X B OJHY CTPOKY, aCy — B ApYrylo, JUISl ONpeneseHus a,
a, TIONY4aIoT CHCTEMY:

'
i

7 n i n
""o +a,x = Z_Y.-;
=1 =l
’ n . n
aozxi +a ) xf = Z?CiJ’i-

Brta cucreMa Haabmae'rcs{ cucmemoil nop.uaamux ypacneuuu
MHK nna nuHeiHOTO ypaBHEHHS PErPECSHHU.

Bee cymmb, HEOOXONMMBIE LIS KOHKDETH3ALUH Hopmanbnux
YPaBHEHHH1, ONpEAEISIOT O SMIMPUYECKUM JAaHHBIM (X, V).

Peuias nonyyeHHylo cHCTEMY, HaXOIAT HCKOMbIE FlapaMeTphl a;,
a, — K03(pHULHEHTbI TMHEHHOTO YpPaBHEHHS PErPECCHH.
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Pacqu Koaq)(bnuuema MO)KeT ObITb BblﬂO.IIHCH no (bopmynaM
Zylzx Z«V: Zx "Zyz i Zx Zyz
a(-) — i=l i=l i=l1 i=l R
n 5 n n n
nyxf = XX ny x2 - Zx,-
&t =l i=1 i=1
UHorma 3t KoabdULHEHTDI y100Hee BBIYMCIATL N0 POpMy-
J1am
Xy —Xxy . o A
al='———2 5 a0=y—a1x.
xXc—Xx

ITocTpouB JIMHeHOEe YpaBHEHUE Perpeccui, cielyeT IpoaHa-
JIM3MpOBaTh KauyeCTBO CHUHTE3UPOBAHHOW DPErpecCMOHHOM MOJIENH,
OLEHUTD aleKBAaTHOCTb U NMPaKTUYEeCKYlO MPUTONHOCTb MONENH, JaTh
ee SKOHOMUYECKYIO MHTeprpeTaluio. HeobXxoquMblid uisl 9TUX Lieseit

- Teopernyeckuit annapat KPA usnoxen B paszene 11 «Teopernueckue
OCHOBbI U METOAMKA KOPPEJSILIMOHHO-PErPECCUOHHOrO aHaln3a JaH-
HbIX» (1. 4 «MeTonuka KPA»).

TexHoJIoTHs BbINOIHeHHs 3aJaHusa 2
PerpeccHOHHBIN aHaAJIM3 3aKJIIOYAEeTCsl B OMNpelesIeHUU aHalu-
TUYEEKOTO BbIPAXEHHUS CBI3U Mexy (hakTOpHBIM NpU3HaKoM X U pe-
3y/IbTATUBHBIM TIPU3HAKOM Y.

B ciyyae nMHeiiHONH GOPMBbI CBA3M MOCTPOEHUE MOJEHU Cpefi-

ctBaMu Excel ocyllecTBsIeTCS ¢ TTOMOILIbIO UHCTpyMeHTa Perpeccus
HazacTpoiiku IlakeT ananu3a.

B pesynbrate paGoThl MHCTpyMeHTa Perpeccusi npousBoauTCs
pacueT NapaMeTpoB a, U a, YpaBHeHUs IMHEHHON perpeccuu y = a, +
+ a x nTIpoBepKa ero aIleKBaTHOCTV[ nccienyeMbiM q‘)aKTuquKMM 11a1-[—
HbIM

y
X Y
X5 Ya .
XI‘I yn

3anycKk MHCTpyMeHTa PerpeccHsi OCyLIECTBJISIETCS IMOC/IEI0Ba-
TEJIbHOCTbIO JECTBUIA:
Cepprc=AHaJIU3 JaHHBIX=>Perpeccus.
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3ajanue ynpapJjsiolleli HHGOPMAIHH B THAIOrOBOM OKHe
uHcTpyMeHTa Perpeccus

Puc. 2.9. Inanorosoe okHO MHCTpyMeHTa Perpeccus

B nosiBuBLIEMCSI AMAIOTOBOM OKHe MHCTpyMmeHTa Perpeccus
(puc. 2.9) m1g noctpoeHUst 0nHOMOAKTOPHOM MOIENN CBSI3U 3aJalOTCs
cienyoume napaMeTphl.

1. Ilone BxonHoii MHTepBai ¥ — BBOAMTCS CChLJIKA Ha JMana3oH
s4eeK, CoAepXKalluxX 3HaYCHUs! pe3yabmamuenozo npusHaka Y. Jlnana-
30H JIOJIXXEH COCTOSITh M3 OHOTO CTOJIOLIA.

2. [Tone Bxoanoii HHTepBaJ X — BBOAMUTCS CChLIKA Ha JMAara3oH
sYeeK, coaepKallux 3HaYeHUS gpaxmoprozo npusnaxa X.

3. ®naxok MeTku B mepBoii ctpoke/MeTKH B NepBOM CTOJIO-
e — ycTaHaBIMBaeTCs B aKTUBHOE COCTOSIHME, €C/IM TepBasi CTpOKa
BO BXOJIHOM JIMana3oHe COIEPXKUT 3arojioBKu. Ecnu 3aroloBKu otcyT-
CTBYIOT, 10JIe He aKTUBU3UpYyeTcsl. B aTOM ciyyae mis JaHHBIX BBIXOM-
HOro Avana3oHa OyqyT aBTOMaTUYEeCKU CO3[aHbl CTaHAapTHhIe Ha3Ba-
HUSL — cmonbey 1, cmoabey 2 Vi T.1.

4. ®naxok YpoBeHb HaJIeXKHOCTH — YCTaHaBJIMBAeTCI B aKTHUB-
HOE COCTOsIHUE, €CJIM B I0JIe, pacloloKeHHOe HarpoTUB dJiaxka, He-
00X0IMMO BBECTH YPOBEHb HAaIEXHOCTU, omaunnsii om ypoena 95%,
KOMOpblii npumMeHsemcs no yMoa4anuro. Y CTaHOBJEHHBI YPOBEHb Ha-
JIeKHOCTHU UCII0JIb3YeTCsl U151 TPOBEPKU 3HAYMMOCTHU (Hecay4yahHOCTH) °
K03 bULMEHTa ieTepMUHALUU R? U KO3 (DULIMEHTOB PErPECCUU a,u
a,, a Takxe i opMUPOBaHUA J0BEPUTE/IbHBIX UHTEPBAJIOB C 3a1aH-
HBIM YPOBHEM HaJle>KHOCTH.

5. ®naxok KoHcraHTa-HOJb — YCTaHAB/IMBAETCS B AKTHBHOE CO-

. CTOsIHME, €cli TpebyeTcsl, YTOObI CBOGOAHBIN WieH g, ypaBHEHUs pe-

rpeccuy ObUT paBeH HyJIO (B 3TOM cjlyyae JIMHUSI perpecCU MPOXOAUT
yepes3 Hayaslo KOOpJMHAT).
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6. Ione Buixoanoii HHTEpBaN — BBOLUTCS CChUIKA Ha STYEHKY 3a-
roJIoBKa MepBoro CTojibua BbIXOAHOI pe3y/bTaTUBHOM TabnuLbl. Pa3s-
Mep BbIXOAHOrO JHara3oHa fYeeK onpeiesiseTcs aBTOMaTHYECKH.

B ciayyae BO3MOXHOTO HaJlOXEHHS BbIXOJHOIO JuanasoHa Ha
ApYyrue JaHHble Ha 9KpaHe MOSBUTCS COOTBETCTBYIOLLEE COOOILEHHE.

7. Mepexmouateny Hobiit paGounii muct 1 Hosas paboyast KHu-
ra — yCTaHaB/IWBAalOTCSl B aKTHBHOE T0JIOXEHHUE IIPU HEOOXOAMMOCTH
OTKPbITHS] COOTBETCTBEHHO HOBOTO JIMCTa MJIX HOBOM KHUTH. B HOBOM
JIUCTe pe3yJbTaThl aHaM3a pacrnoflaraloTcs HauMHasl ¢ siYeiiku Al, B
HOBOIi KHUIe — Ha NIEpPBOM JINCTe, HaYMHasi ¢ AYerku Al.

8. ®naxok OCTaTKH — YCTaHABIWBAETCS B aKTUBHOE COCTOSI-
Hue, ecau Tpebyetcs. chOpMHUPOBATh BbIXOJHYIO Ta0JIMly OCTaTKOB
o, =) NpeACTaBNAIOLLYI0 €000t pa3HOCTH MeXAY (GPaKTHYECKHMHU Y,
Y pacyeTHbIMH y; 3HAUEHUSIMH pe3yJIbTATUBHOIO NpU3HakKa Y.

9. ®aaxok CraHJapTH30BaHHbIC OCTATKH — YCTaHABJIMBAETCS B
aKTMBHOE COCTOSIHHE, €CJIH TpeOYeTCsl BKIIOYHMTD B BLIXO/HYIO 'raGJmuy
~ OCTaTKOB CTO/IGELL CTaHIapTH30BaHHBIX OCTAaTKOB.

10. dnaxok T'paduk OCTATKOB — YCTaHaB/IMBaeTCsl B aKTHBHOE
COCTOSIHHE, ec/iM TpeOYeTCsl BbIBECTH Ha paGoumi iucT TOYeYHbIE Ipa-
(bMKM 3aBUCMMOCTH OCTAaTKOB OT ()aKTOPHBIX IIPU3HAKOB X,.

11. dpaxok I'padux nonbopa — ycTaHaBRIMBAETCS B aKTHBHOE

COCTOSIHHE, €CJIN TPeOYETCs BHIBECTH Ha PAOOYHA JIHCT TOYEUHBIC Ipa-
(bHKH 3aBUCUMOCTH pe3ybTaTUBHbIX pacyeTHbIX 3HaYeHHH J; oT pak-
TOPHBIX MPU3HAKOB X,.

12. ®jiaxokK I‘pa(l)m( HOPMaJILHOH BEPOATHOCTH — YCTaHAB/H-
BaeTCsl B aKTHBHOE cocTOsiHME, eCli TpebyeTcst BLIBECTH Ha paGoumii

JH/ICT ToYeyHblE rpa(buxu 3aaucumocm d)al(TVl‘leCKMX 3HaYeHU I J; oT.

aBTOMaTHYeCKH (OPMUPYeMbIX WUHTEpBaJIOB nepceHTHed. I paq)m(
CTPOMUTCS Ha OCHOBE reHepUpyeMoil TaG/uLibl «BbiBoa BEPOATHOCTH>.
13. OK. .
- B pesynbrare paﬁorbl MHCprmeHTa'Perpeccuﬂ Excel cl)opMpreT

cieyloLuit Habop NATH Ta6IMLL. :

: 1. Tabnuua PerpeccHonnas CTATHCTHKA — COHEPXHT JIMHEHHbIi
K03 GHUHEHT KOPpeJISILMUH 7, Kosdxpuuuem u,e’repmuuauuu R?, ko-
JINYECTBO HAaGIIONICHHUI 1 M IpYTHE NapaMeTphi:

PerpeccuoHHas cTaTUCTUKa

MHoXecTBeHHbI R
R-kBapgpat
HopmMupoBatHbii R-kBaapar
‘CtaHpapTHas ownbka
HabniopeHus
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. 2. Tabnuua JIMCHEPCHOHHBIH aHAIH3 — CONEPXMT 3HaYeHMs
(dakTopHO#t U ocTaTtouHo# aucnepcuit (rpada MS) u npyme rnapamer-
pbi nucnepcnom-loro aHajM3a;.

nucnepcuouuuu aHanus

df Ss F .| 3naunmocts F

Perpeccus
Ocrtartok

Utoro

3. Pe3yabTaTuBHAsA TA0AMIA — COAEPXUT 3HAYEHHUsI MapaMeTPOB
a, Vi a, ypaBHEHMs PETPECCUM U UX CTAaTUCTHUYECKHE OLIEHKH, BKJIoYast |
I‘paHMllbI JIOBEPUTENLHBIX MHTEPBA/IOB wm Koaqxbnunemos ypaBHe-
HUS1 PErPECCUM: .

CraHpapr- |t-crarvc- | P-3Have- |s::"
Hasiownbka| Tika | - Hue - |

Y-nepece
YeHue

MepemeH-
Hasa X 1

4. Tabnuua Bunon OCTATKA — cquepxur paccqu'raﬂuue (crna-
JXEHHbIe, NpeAcKa3aHHbIE) 3Haqeuml Vi peay.nmamauoro npH3Haka u
3HAYEHHS OCTATKOB €, =y, — yi

BuiBog ocTaTKa

Ha6monexve “"*ﬂbé.acxaaaﬂh&: 4 Ocranm’ | CrangaprHeie ocratkn

'S, TaGJmua BoiBon Beposmloc'm — co,uep)xm WHTEPBAJIbI MEp-
CEHTHJICH U COOTBETCTBYIOLME UM q>aKTuqecKue 3HAYCHHSI Y, Pe3yJib-
TaTUBHOTO NpU3HaKa Y.

Hpuuewaﬂue B aHanu3e pe3y/nbTaToB BBINOJHEHHUSA 3a11anm| 2
TabaMua BbiBoj BepOSATHOCTH He UCTIONB3YIOTCA. B ocTaNbHBIX BbIXO/-
HBIX TaGNMLIaX UCMOJIB3YIOTCS TOJIbKO OTAE/BHbIE rpadbl, YKazaHHbIE B

. TIOCTAaHOBKeE 3afauu 3aJaHHA 2 lrl Bblllc.ﬂeHHble B l'lpldBeJleHHle (bopma-

TaX TabauLL 3aJIMBKOIA.
Mexnay TepMUHOIOTHE uHcmymeHTa Perpeccml M TepMUHaMH,
MPUHATBIMM B OTEUECTBEHHOH CTaTUCTHUKE, UMEETCS PSAA pacxoxie-

nuii. CoriacopaHue TEPMUHOJIOTUH NIPUBOAUTCSA B Tab. 2,2—M.
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; Tab6auya 2. 2—M
cramc:muecxaﬂ UHTepnpeTaums napameTpos
uHcTpymeHnTa Perpeccus
napay:;?pv:lé: ;[:zmema CraTnucTudeckuil nokasarenb - O6o3HavyeHue
MHoXxecTBeHHbI R JNinHeinHbi KoaddUUMEHT Koppensaumm | r
R-kBagpat KoadduumeHT netepMuHaLmm R?
. CpenHee KBaapaTUieckoe oTKNOHeHMe
Crannapthasi ownGka pacyeTHbIX 3HaYeHUI OT. paKTU4ECKUX Oes
Ha6nioneHus ‘ Yucno HaGnioaeHwit n
JAuvcnepcus cbaxTobHan " 'pcréTowHaﬂ Sars — 02
Y-nepeceuyehie CBo60oaHbIN YNeH perpeccun a,
MepemeHHan X 1 Koadppuument perpeccun - . a,
) 3HayeHue k0apOULMEHTOB YpaBHEHUS )
KoadpuumeHtol perpeccun ’a,‘
‘ COOTBeTCTBeHHO HUXHUE 1 aepxuue
rpaHnLbl LOBEPUTENbHBIX UHTEPBANOB
gg;z""e 95% " Bepxuue Ans KO3 DULMEHTOB perpeccun a, na,, -
paccumUTaHHbie AN YPOBHA Ha,qexuocm
P=0,95 -
CoOTBETCTBEHHO HUXHUE U BepXHue
rpaHunLibl LOBEPUTENbHBIX UHTEepPBanos
gg’éf;:e 68,3% u Bepxnne Ans koadduLMeHToB perpeccuna, na,, -
N paccuuTaHHbie A1 YPOBHS Hanexuocm
P=0,683
MpeackasaHHoe Y PacueTHble 3HaYeHust pesynbvamanoro 7

nprU3Haka

OTKNIOHEHMS! PACHETHBIX 3HAuEHNIA J; OT

OcTtatkun

¢anmecxux (y,—¥,)

/AJII'OPMTMBI BbINOJIHEHUS! 3apaHus 2
Asropury 1. Pacuer napameTpoB ypaBHeHHs: JHHelHOH perpeccHH

'H MPOBEPKA €ro a/IeKBATHOCTH d)al('l‘ll‘lecKHM JAHHBIM

1. Cepnu¢=>AHaJm3 nannux=>Perpeccm=>OK,
2. Bxo/Hoii uHTepBa Y<1ana3oH siueeK TaGIHULbI CO 3HAYEHHU-
sIMU NpH3HaKa Y — Buinyck npodyxyuu.(C4:C33);

3. BxonHoii HHTepBan X<=1Hana3oH sueeK TablUIIBI CO 3HaYEeHU- A

n

AMu npusHaka X — Cmoumocms ocHoeHbix hordos (B4:B33);
4. Metku B nepnoﬁ cTpoke/MeTKH B IepBOM CTOIGLE — HE aKTH-

BU3HPOBATh;

5. Yposenb Ha,uexuoc'm<=68 3;
6. KoncTaHTa—HOMb — HE aKTHBU3MPOBATh;
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7. BbIxonHoii HHTepBaJ<=aJpec’ AYEHKU 3arojioBKa I1€PBOro
cTos61a MepBoii BLIXOAHOM pe3y/IbTaTUBHOM TabnuLbl (A75);

8. Hoswiii paGounii mct 1 Hosas paﬁo'lasl KHHra — He aKTHBM3H-
poBaTh; . ‘

9. OcTaTKH — aKTuBusupOBaTb'

10. C'ran.uap'msonannue OCTAaTKH — He aK'ruBmupoaaTb'

11. I'paduk 0CTATKOB — He aKTMBU3HPOBATh;

12. I'padpuk no6opa — aKTHBM3UPOBATD;

13. I'pahHK HOPMA/ILHON BEPOATHOCTH — He alcruBﬂaupoaaTb,

14. OK; '

15. MomyyeHHBI# rpamk Heo6XoAUMO pacnonoxmb nocie Bbi-
XOIHBIX TAaONULI, HAYKWHaA C Aueiiku A135. .. i

B pesyJibTaTe yKazaHHBIX JIEHCTBHI ocymecrme'rca BbIBOJ B 3a-
JlaHHbIH AMana3oH paboyero ¢aiina yeTbipex BBIXOAHBIX TAQIULL ¥ OHO-
ro rpaduKa, HAYMHas C YEHKH, yKa3aHHO# B nosie Beixoaoi HHTepBaJ
()11 AIEMOHCTPAaLIMOHHOTO NMpHMepa OHH UMEIOT cnenyloumﬁ BU]).

A 1 B
77 L " PerpeccronHasi CTaTucTika
78 | MHOXecTBEHHbI R ‘ -70,753661673
79 | R-xappar ' 0,568005917
80 | HopMupoBaHHbiit R-KBaapar 0,552577557
81 | CraHaapTHas owmMbKa _ 25,90882817
82 | Ha6nopexus ‘ o , . 30
A |[B] [ | b | E | F
84 ' JMcnepCroHHLI aHanua ‘
85 df SS MS. F 3naynmocts F

86 | Perpeccus | 1 | 24713,1801 24713,1801 | 36,81570256 | 1,52606E-06
87 | OcraTok 28| 18795,48657 | 18795,48657 '
88 |Uroro 29| 43508,66667 ' :

A B . 4 C D E
‘ Ci’aHnaPTHaa
otmbka

-

90| - : KoadpPpuumeHTsl t-ctaTtucTuka P-auaueune

91 | Y-nepeceyenne 21,64454'93'4“ 2i,64454934 1,039615992' 0,307412837
92 |Mepemennas X 1); 0,605324507 |0,605324507 |6,067594462| 1,52606E-06

| F | 6 [ n- . R
190 Huxuue | Bepxumne Hunxune | BepxHmne
'95% 95% 68,3% 68,3%

91 |-21,0028] 64,29193 | 0,432468 |42,85664
92 |0,400968| 0,809681 | 0,503681 |0,706968




59 -

58
A B C
96 BbiBop, ocTaTka
97 ' )
98 Ha6nionenne lpeackasaxHoe Y Ocratkun
99 1 78,54505301 ' 31,45494699
100 2 86,4142716 . 14,5857284
101 3 102,7580333 17,24196671
102 4 116,680497 . -35,68049696
128 30 202,0312525. . - 17,96874754

(HanGonee MONXOAALIEr0) SMMUPUYECKUM NAHHBIM YPaBHEHHS pe-

/
/

Flepemennan X 1 lpadmuk nopGopa

Y" 250,00+
200,00
150,00-
100,00

50,00-

%  e—v

A v # — lNpepckasaHHoe Y

0,00
000

T T T T
100,00 200,00 300,00 400,00
MNepemeHHasn X 1

HHrepnpeTauus TepMUHOB TabaHLbI B MPUHATHIX CTaTUCTHYEC-
KHX TEPMHHAX NpUBeAcHa Bbillie B Tabn. 2.1-M.

3adanue 3 ITocmpoenue 0dnoaxmoprvix Heauneiinbix
Pezpeccuontbix Modeseil C6A3U NPU3HAKOG
¢ nomouivio uncmpymernma Macrep AHarpamMm
u 6vi6op Hauboaee adeK6ammo20 ypasHeHUA pezpeccuu

Kpamxue meopemuueckue ceedenus

B M3y4eHNH KOPPENALUMOHHBIX CBSI3ed BaXHBIM 3TalioM Koppe-
JISIMOHHO-PETPECCHOHHOIO aHan3a SIBASETCSA BBHIOOP alleKBaTHOTO

rpeccuu. UMEHHO OT aneKBaTHOCTH npumeHeHHoﬁ perpecCUOHHOI
MOJIE/IM 3aBUCUT NpPaBUJILHOCTb Bbuso,uos KOppeJIﬂLlMOHHO-pCI‘pCCCM-
OHHOrO aHaJIu3a. :
B 011H0(l)al('l‘0prlX PErpecCHOHHBIX Henuﬂeﬁﬂblx MoJIeNIsAX B3a-
MMOCBS3M COLIMAIbHO-3KOHOMHYECKHUX fBJIEHUI HanbGoee YacTo uc-
NOJIL3YIOTCS CeAyIOMe TUIbl MaTeMaTHYeCKUX QyHKUMI, XapaKTe-

PU3YIOLIMX U3MEHEHUE CPEHMX 3HaYEeHU Il Pe3yabTaTUBHOIO MPHU3Ha-
Ka Y B 3aBUCHMOCTH OT U3MEHEHUS q)aKTopHoro npuaHaka X

Ve =ay + al —— runepbosnyecKas,

Ve =ay +q ]gx—— Jorapudmuyeckasi,
V. = dap - X%— CTeneHHasl,

P, = ay + ax + a,x?*— napa6onuyecka,
V. = Gy + a— nokasatesbHasl.

- Kaxpaast M3 aTux Mozesieil oTpaxaeT onpeAc/JeHHbIH BUI HENU-
HEHOI B3aMMOCBA3M MPU3HAKOB, KOIJa U3MEHEHHE CPEAHUX 3Haye-
HU# Y B 3aBUCUMOCTH OT X NPOMCXOAUT HEPAaBHOMEPHO — C YCKOpe-
HMEM, 3aMeJUIEHMEM WM U3MEHEHHEM HamMpaBieHUst CBA3M.

3ajaya 3aKiilo4yaercs B TOM, YTOObI U3 MHOXECTBa aJIbTePHATHB-
HbIX (KOHKYPHPYIOLIMX) BAPHAaHTOB GYHKIMiA CBA3H f{x) BbIGpaTh 1S
MOZENUPOBaHHS, TaKYI0, KOTOpast Jiydlle APYrHX BbipaxaeT peanbHo
CYLIECTBYIOUINE CBA3M MEXNY M3y4yaeMbIMH TIpDU3HAKAMM, oﬁecnetm-
BaeT HaWIy4llylo annpoKCHMAaLMIO: (npu&nmxeune) H noc'ra'roquylo
CTaTHCTHYECKYIO JOCTOBEPHOCTD H HAICKHOCTb. ., :

BbiGop 115t perpecCHOHHOM MOZENH Yy, = (x) THNa Ma'rema'ru—\

- yeckoit GpYHKLMU CBA3H f{X) MOXET ONnUpaThes Ha ‘reope'rnqecxuc 3Ha-

HUs1 06 M3YYaeMOM sIBEHHH, ONBIT MPeAbIAYLIMX HCCEAOBaHII WK
OCYWIECTRATECS IMNUPHIECKH — MOC/EA0BATENIbHBIM nepeﬁopom M
OLEHKO# (PYHKUMH pa3InYHbIX THIOB.

B KauecTBe KpuTepusi noaGopa afeKBaTHOM MaTeMamquKoﬁ
GYHKUMY CBA3M f(x) MCMOJB3YIOTCS [IOKA3aTeNH:

R? — uHpekc ,ueTepMMHauun NOKa3biBaIOIIMiA, KaKasi AOJs Ba-
PHALMK PaCYETHBIX 3HaYEHMIA yx npu3Haka Y oGbscHsieTCs BIMSHHEM
(bax'roan

‘62 — ocraToyHas AucrepcHus, oueHuBalomaa cpeliHee OTKJIO-
HEHME PacyETHBIX 3HaYeHHi Y oT SMIMPUUECKHX U BbIYMCIsIEMas no
dopmyxne (16);

, . € — cpeaHss oluMbKa annpoKCUMalluH, Bblpaxaloman B npo— -

HEHTaX Mepy OTKIOHEHUS! PacYETHbIX 3HaY€HUH Y OT GaKTHYECKHX.

Haunyuuieit sipisiercs MOAE/b € HauGOIbLUMM 3HAYEHUEM no-
Kasarens Rzn HaVMeHbLUUM 3HaquneM foKasarTeJs 0‘2 WIH E.

Texuonormi BbiNOJIHEHUS 3ap.auun 3

B03M0xuocm HHCTPYMEHTa Mamp mm‘pam noanonmo'r
ObICTPO NPOM3BOAUTH AOCTPOCHUE U aHAJIM3 aieKBATHOCTH PErpeccu-
OHHbIX MOJie/ici, 6a3uPYIOIHUXCS Ha MCHIO/Ib30BAaHHH Pa3NIMYHOrO poja
3aBUCMMOCTEM: NIMHelHOM, JiorapudMHUYECKoii, CTeNeHHOMH, 3KCAO-
HEHLMabHON, MoAHHOMUAIbLHOI (2—6 cTeneHeit). List 3TOM Lesu uc-
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nosib3yercsd nyHKT J[o0aBuTh JiIMHHIO TpeHaa MeHio Iuarpamma. bynyuu
OpPUEHTUPOBAHHBII Ha MOCTPOEHUE TPEHIOB PSIIOB IMHAMUKHU, MYHKT
Jlo6aBHMTh JIMHHIO TPEHAA MOXET ObITh UCII0JIb30BaH U JUJIs1 IOCTPOEHMUS
PErpecCUOHHbIX MOZeeN.

’ IMocTpoeHre Mojeneil OCYLIECTBASIETCS HEMOCPeACTBEHHO Ha
JuarpaMMe paccesiHusl, nepeHeceHHoii U3 JlaGoparopHoii pa6otsl Ne 1
Y pacnoJjioXxeHHoii Ha Jlucme 2 HauuHas ¢ siueiiku E4. [ns obpalueHust
K NYHKTY JIo0aBUTb JTMHHUIO TPEHAA HEOOXOAMMO BbIITOJIHUTb NOCJEN0-
BaTeJIbHOCTD ACICTBUIA:

1. Bo1aeJuTh MBILIBIO IMarpaMMy paccesiHuS;

2. Inarpamma=>/{00aBUTh JIMHUIO TPEH A,

B nosiBuBiieMcs nuajioroBoM okHe Jlununs Tpenaa (puc. 2.10) Ha
BKiagke Tum 3agaetcss BUI pErPECCUOHHOI MOIEIU: TMHEHHBIM, Jlora-
pudMUYecKuid U ap.

Ha Bknanke ITapametpsl (puc. 2.11) 3agaioTcsl napameTpbl TPEH-
Jla, U3 KOTOPLIX MPU MOCTPOSHUU PErpecCUOHHOM MOJENIU UCIMOJb3y-
I0TCS1 TOJILKO J1Ba MOCAEIHUX.

1. ®naxok [Toka3biBaTh ypaBHeHHe HA MarpaMMe — YCTaHaBJIU-
BaeTcsl B aKTMBHOE COCTOSIHUE, €CJIM TpeOyeTcs MoKa3aTh Ha JuarpaM-
Me paccesiHusl ypaBHEHUE PETPECCUU.

2. ®naxok ITomecTuTh HA IHArpamMmy BeJm!mny JI0CTOBEPHOCTH
aNnpoKCHMManuu R? — ycTaHaB/IMBaeTCsl B aKTUBHOE COCTOSIHUE, €ClIU
TpebyeTcs MokKa3aThb Ha AuarpaMMe 3HaueHue KoaddulimeHTa nerep-
MUHauuu R?,

3. OK.

Flaaa TRENRS

Puc. 2.10. lnanoroBoe OKHO Puc. 2.11. lnanoroesoe okHO
Jinnua TpeHpaa, Bknagka Tun JluHua TpeHpa,
Bknagka MapameTtpsbl
B pesynbraTe BoIMOMHEHMS YKa3aHHBIX J€MCTBUI Ha fUarpaMMe
paccesiH1s 0ToOpaXaeTcst IMHMS U ypaBHEHME Perpeccuu, a TaKxKe Ko-
ahduLMeHT JeTepMuHaLK R2.
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YpaBHeHUE U 3HaUYeHUE K0adULIMEeHTa JeTepMUHALIMS MOXHO
repeMeLLaTh Mo Moo rpaduka, UCMONb3ys «3aXBaT MbILIbBIO».

B 3aganuu 3 HeMHENHbIE ypaBHEHUSI PErPECCUU U UX rpaduKu
CTPOSITCS 151 CJIeNYIOLMX BUIOB KOPPEJIsSILIMOHHON 3aBUCUMOCTH:

* MOJMHOMUANIbHOM 2-1i CTETNEeHU;

* MOJIMHOMHUaJIbHO 3-ii CTeneHH;

. * CTEIEHHOM;

* DKCIOHEHIMAJIbHOM.

Bri6op HanGosee aneKBaTHOIO ypaBHEHMsI HEJIMHEHOM perpec-
CHUU OfpeaeisieTcsi MaKCUMaJIbHBIM 3HaueHreM KoadduueHTa R?,

ITocTpoeHUe pa3iMuHbIX MOJEEH PErpecCu MOXHO OCYILLECT-
BJISITb HA OJHOM U TOi1 e AuarpaMme paccesHust. [Ipu aTom ms Kax-
[I0# JIMHUU PETpeccHUM LieJIecoOOpa3HO BbIOMpPaThb pa3jIMYHbIA LIBET.
J1ns1 3TOr0, HEOOXOAUMMO BBITMOJIHUTH CAEAYIOLLYIO MIOC/e10BaTeIbHOCTh
JNEACTBUM.

1. YcraHOBUTb Kypcop Ha MOJIyYEHHYIO Ha nuarpaMMe pacces-

HUS JIMHUIO PETPECCUU.

2. lllenkHyTb MpaBoil KHOMKOI MbIIIK Ha JUHUU PETPEcCUr U
B IOSIBUBLLEMCSI KOHTEKCTHOM MEHIO Bbl6paTb MYHKT tl)opmaT JIMHUH
TpeHa. !

B nosiBuBLIeMCS JvanoroBoM oKHe DopMaT JIMHHM TpeHIa
(puc. 2.12) Ha Bkiaake Bua 3agaeTcst TUI, UBET U TOJLUHMHA JIUHUU
TpeHIa.

Puc. 2.12. inanorosoe okHo dopmat NTUHMK TpeHAaa, Bknaaka Bug

MakcuManbHoe 3HaueHue KoadduiiMeHTa AeTepMUHaLuu R?
onpeessieT BUI KICKOMOIo ypaBHEHMUS perpeccuu M ero rpaguk, KoTo-
pbI€ ClIeAYET PACIOJOXUTh Ha OTAEJIbHOM JuarpaMme paccesiHUS.

JI1a 3TOM Lenu McnoJib3yeTcsl BTopasi cKonMpoBaHHas U3 JlaGo-
paTopHoil paboTbl Ne 1 nuarpaMma paccessHusl, Haxoaslasicsa Ha Jluc-
me 2 HauuHas ¢ aueiiku E20.
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AnroputMbi BbinosiHeHUs 3afaHus 3

- Anroputy™ 1. ITocTpoenue ypaBHeHHil perpecCHOHHBIX MozieJiel
JJIS1 pa3/IMYHBIX BUAOB 3aBHCHMOCTH NPH3HAKOB C HCNOJIb30BaHHEM
cpencTs HHcTpyMenTa MacTep 1uarpamMm :

1. BblaenuTh MBILLBIO AUarpaMMy paccessHMs, pacroloXeHHYIo
HauMHad ¢ a4eiiku E4, ¥ yBeaMuuTh MacluTab quarpaMMbl Ha BeCb 9K-
paH; o :

2. Inarpamma—=J106aBHTb JIHHHIO TPEH]A;

3. BuiGpathb Bk1anKy Tum, 3afaTh BUI perpecCHOHHO# Moien —

noauHom 2-20 nopaoka,

4. BbiOpaTb BKIaAKY l'IapaMe'rpu M BBINOJHUTD JECHCTBUS:

1. Tepexmouyarenb HasBanne annpokcumMupylomeil Kpupoii: aB-
TOMaTHYECKoe/Ipyroe — YCTAHOBUTH B TOJIOXEHHUE aBTOMA-
THYECKOE;

IMone Iporuos BnepeJ Ha — He aKTUBU3UPOBATh;

INone IIpornos Ha3aja Ha — He aKTUBU3UPOBATh;

Dnaxok Ilepeceyenne KpHBoii C 0CbI0 Y B'TOYKe — He aKTH-
BH3HPOBAaTh;

®dnaxok ITokasbiBaTh ypamlemle Ha JMarpamMme — aKTHBH3H-
poBaTh;

Dnaxok l'IoMec'rnTb Ha IHATPAMMY BeJHYMHY JOCTOBEPHOCTH
annpokcuMauuu R* — akTHBHU3MPOBATD;

OK;

YCTaHOBHTD KYPCOp Ha JIMHUIO PErPECCHM U LLEJIKHYTb Npa-
BOii K1aBHLLEH MbILLIH;

Dol

bt

B Sl <))

9. B nosBHBLUEMCS AHaNoroBoM OKHe dDopMat JHHHH TPeHJa

BbIOpAThb TUII, LIBET M TOJNLLMHY JTMHUM;
, 10. OK;

11. BoiHecTH ypaBHEHUE U Koaqxlmuuem R? 3a xOppeALIMOHHOE
nosne. [py Heo6X0AMMOCTH YMEHBLIUTD pa3Mep LpUdTa.

5. deiictus 3—4 (B 1. 4 — waru 1—11) BHIMOMHHUTD nooqepem{o

IU1s1 CJIEAYIOLIMX BUIIOB PETPECCUOHHBIX MOZieNIeH:

* NOJIMHOM 3-T0 MOPSIZIKa; .

* CTeneHHas;

* 3KCMOHEHLHANbHas.

TMepemecTuTsb JIuarpamMmy 2.1 B KoHel| pa60qero ¢aiina, Hayu-

Hag ¢ siyeiiku Al55.

B pesyJsibTaTte yKasaHHbBIX ACHCTBHIT JUIst BbleaHHle BHJIOB MO-
JeJiei - perpecCMH OCYLIECTB/SETCsSl BbiBOJ Ha JAMarpaMMy paccesiHusi
yeTbipex YpaBHEHUA perpeccuu, ux rpaMKOB M 3HaYeHUH COOTBET-
CTBYIOLLMX KO3 HHULUEHTOB A€TEPMUHALIUU R2 (s neMOHCTpauuou-
Horo npuMepa 3to auarpamma 2. 1-J111).
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. Juazpamma 2. 1-J1T
YpaBHeHus perpeccum n ux rpapuxu

250,00 ey ‘
y=0,0021x2 - 0,2179x + 98,895
_R2=0,5967
- 20000 * Ly&<3E = 05x3+0,0224x% - 3,9975x + 316,74
’ R?2=0,6205
150,00 . y =2,7974x07
R?=0,4899
* y=58,525¢0.004ax
100,001 R?=0,551
. : . ¢ . Pani
50,00 : - s MonnHomuansHeIA (Pag 1)
as=ses [lofitHOMMANLHLIA (PAS 1),
0,00 e CTENEHHOM (P5IR 1)

0,00 50,00 100,00 156'09 200,00 256’00 300,00 350,00 AKcnoHeHuManbHLI (Pag 1)

[

Asroputm 2. IlocTpoenne 'naumee,anexnamom YPaBHEHHS perpeccHH

1. ITyreM Bu3yanbHOro aHajiM3a 3HayeHHUit R? BLIOpaTh 10 Mak-
cuma.nbﬂoﬁ BeIMYUHE R? Hauﬁonee aJiekBaTHOe ypaBHeHue perpec-
CHUH;

2. Boiaenurb uuprpammy paccesiHuA, pacno.rloerHylo HayuHas
¢ siyeiiku E20;

3. iuarpamMma=>/[06GaBHTL JIHHHIO TPEHA;

4. BbiGpaTth BKnanky Tum v 3agath BMI Haubolee aneKBaTHOIA
HEJIMHENHOMN perpeCCUOHHOI MOJIENH; '

5. BoibpaTthb Bkiiaaky ITapamerpni:

1. Ilepexiioyatens Ha3sanne annpoKcHMHpYIoleii KpHBOH: aBTO-
MaTHYecKoe/Apyroe — yCTaHOBUTbD B NOJIOXXEHHE ABTOMaTHYECKOE;

2. TIone Ilporno3 Bnepea Ha — He aKTHBM3UPOBATh;

3. [Tone ITporuo3 Ha3aJ HAa — He aKTUBU3UPOBATh;

4. @naxok Iepeceyenne KPHBOH C 0CbI0 ¥ B ToUKe — He aKTUBH-
3UpOBaTh;

5. ®naxok Iloka3biBaTh ypaBHeHHe Ha mlarpamie — aKTHBHU3H-
pOBaTh;

6. ®naxok IToMecTHTb Ha JHArpaMMy BEJIHYHHY JOCTOBEPHOCTH
annpokcHMauuu R? — aKTUBM3UPOBAaTh;

7. OK. ,

IMepemectuts IuarpaMMmy 2.2 B KOHel[ pa6oyero daiiia, Hauu-
Hasi ¢ siyeiiku A190. ' ~

B pesyibTaTe yKasaHHBIX JIeHCTBUIA OCyLLeCTBISETCS BHIBOJ HA

AuarpaMmy pacce;mmx YPaBHEHHS Perpecciu st BbIOpaHHOI" Hau-



64

Goee aleKBaTHOI MOJIENIH Perpeccuu, ee rpauKa ¥ 3HauYeHUs1 Koad-
¢uumeHTa jerepMUHauMu R? (ois .ueMouc'rpauuouuoro npuMepa 310
lluarpamma 2. 2—111'[)

, . ,JIuaepa.wna 2.2-11
HauGonee ap.exsa'ruoe ypanueuue perpeccuu uero rpad:ux

,00

= ) . N y=-3E- 0..":)("’4‘0()224Xz 3,9975x + 316,74
’ ' BE SRS R?=0,6205 .
200,00 _ - 2
- : <
* L J
150,00 : .
100,004 ' e : * ;
e . . g Pap 1 )
" 50,00 ' | [ofitHOMMANbHBI (P 1)
10,00 i ‘
0.00 - 108,00 200,00 - 300,00
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Ilpusoxcenue 2.1

BCEPOCCI/IP'ICKI/II?'I 3AO‘IHI:IP'I (DI/IHAHCOBO- -
o SKOHOMI/I‘IECKI/Iﬁ I/IHCTIrITYT

KA®EJIPA crAmcmm
. OTYET
0 pe3y/IBTATaX BHITIONHEHHS

KOMIIBIOTepHOﬁ Jlaﬁopa'mpﬁoﬁ paﬁom Ne 2

ABTOMATH3HPOBaHHBI xoppeammmmo-perpeccuommﬁ ,
AHAJH3 B3AHMOCBSA3H c'ramcmqecm JBAHHBIX B- cpene MS Excel

Bapuam No

Bomommma: ct. 111 kypea rp._

- ®.1.0.
IIposepnn:

TomxHocts ®M.0.

Mocksa, 2006 r
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Ilpusoxcenue 2.2
PacnonoxeHue MakeToB pe3yNibTaTUBHbIX Tabnuy
B pabouem ¢aiine nepcoxasnbHOi Nanku cTyaeHTa
A | B |~ C | -~ D | E
37 ) Tabnuua 2.2
39 3aBUCUMOCTbL Bbinycka nponym.mu OT CpeAHerofoBoi CTOUMOCTH
: ocuoanux d)ounos
39 ‘ : . Bpinyck NpoayKuun
| Homep | I'pynnu npennpumr« ‘-lucpo_ i EE B cpearem
40 | rpynnui no CTONMOCTH npennPVI~ ’ Bcero ' Ha OfIHO
OCHOBHBbIX cpounog ATWiA . npeanpu-
: . AaTne
41 1 ._D41/C41
42 2 D42/C42
43 3 D43/C43
44 4 D44/C44
45 5 : D45/C45
T CYMM. | . CYMM - ;
46 | Mroro (caricas)| (avpas) | DU/
48 ,
49 - :  TaGnviia 2. 3 ,
50 - MNoka3saTeny BHYTPUrpynnosoi Bapuatmm <= 15
Homep _I'pynhu npeanpuatin |~ Yucno BHyTpurpynno-
51 rpynn. no cTouMocT ./ | Npeanpu- Baf.
. - OCHOBHbIX pOHAO0B ATUIA aucnepcus
52 1 : ) ANCNP()
53 2 ANCNP()
54 3 ANCNP()
55 4 ANCNP() .
56 5 ANCNP()
57 | wroro | (Comoee [CMMDS2:D56)[
58 " E '
59 -
60 Tabnvua 2.4 -
61 " Tlokasarenu aucnepcum n 3MNUPUYECKOro
KOPPENALMOHHOIrO OTHOLLIEHUS e
O6uwasn - CpeaHsa U3 BHyTpH- Mexrpyn- | SMnupuyeckoe
62 . | aucnep- .| -noeas |koppensunoHHoe
) cuap FPYNNoBbix Aucrepcui aucnepcus %")riomeuue
.63 Aaucne | CYMMNPOU3B (D52: A63-,Bé3 KOPEHb
_|(c4:C33)] D56;C52:C56)/C46 (C63/A63)
64 ‘ : .
65

67

66 | | Tabruua 2.5
67. }‘Inueﬁuuﬁ K03pOULMEHT KOppesIaLIMM Npy-
‘ 3HaKOB
68 -Cronbeyl - Cron6eu2
Cron- . .
69 Geu 1
Cron-. ‘
70 | Gey2
71
72
[ 8 I ¢ D E. F
73 Buxoggue Taﬁg MLb! ; :
74 : i
|75 Bsxson MTOrOB - ,
76 ) :
77 __Perpeccyonnas cTa Mm(
78 Muoxecmeuuum? o 3
79_|R-ksagpar ) 3
80 |HopmupoBaHHbii R—@g@f
81 |CranpaprtHag owmbka
82 |Habniopetna -
82 cné WOHHLI aHANN3 _\
85 | . : daf | 8§
86 |Perpeccusi N
87 |Ocrarok
88 |UToro
89 [
A B C D E F1l G H [
cra"_ 3 ] SEEERY ;
_|mapr-|t-cra-|, = |Hnx-|Bepx-| Hux- | Bepx- |
90 ‘K”m Has | THC- I:;::'ae ‘HHWe | Hme | Hwe | Hne |
b own6-| Tiika 95% | 95% |68,3%[68,3%
Y-nepe-
o ceyeHune
Mepemen-
92 ag X1
- 93
94
95
96 BbiBog ocTatka
97 -
98 Habnioge-| lNpeacka- |Ocrar-|.
Hue . | 3aHHoe Y | ku
99 .
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