CTUKA
aHCOBO-
eHHOM
OCTW
ATUSNA
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Tema Ne3

OAKTOPHbIN AHATN3



PaKTOpHbLIN aHaNu3

MeToanka ¢paKTOpHOTO aHA/TN3a
2. Tunpl feTepMUHUPOBAHHBIX PAKTOPHBIX MOEIeH

Crtoco0Ob1 M3MepeHUsT BMUSTHUS PAKTOPOB B
neTepMHUHUPOBAHHBIX PAKTOPHBIX MOZEJISIX

CroxacTudeckue paKTOPHBIE MO E/TH

5. Cnocob6bI u3MepeHUs BIUSHUSA PAKTOPOB B
CTOXacTU4YeCcKoM (PAaKTOPHOM aHAJIN3e



CtoxacTuyeckum
chakTOpHbIN aHanNus3

KoppenAaunoHHbIN
MeToAa

PerpeccnoHHbI meToa

AncnepCcnoHHbIN
MeTopn

MeTopn KnacTtepHoOro
aHanusa

Opyrue metoabl



KoppenssumoHHBIN aHAa/IN3 — 3TO KOJTUYeCTBEHHbBIN
MEeTOJ, Onipeie/IeHUsI TECHOTBI M HAlIPAB/I€HUS
B3aMMOCBSI31 MeXX/IY BBIOOPOYHBIMM TT€EpeMeHHBIMU
BeJINYUHAMMU.

ueﬂblO KOppejasluuOHHO2O dHAa1u3d ABIsI€TCA OUCHKA
meCcHOmMmb»ul cea3u MEXXAY ITIPU3HAKAMM.

TecHOTa CBsI3U KO/IUYECMBEHHO BBIPAKAETCSI BETUYUHOU
K03(pPHUITNEHTOB KOPPeSIUU.



/
~—KoppensaunoHHbI aHanus:

1. IlapHas Koppeasus — CBSI3b MEX/TY IBYMS
IpU3HAKaMU (pe3y/IbTaTUBHBIM U PAaKTOPHBIM HJIH
nBYMs1 GaKTOPHBIMU).

2. HacTHas Koppeasinusa — 3aBUCUMOCTb MEXAY
pe3y/bTAaTUBHBIM U OZHUM (PAKTOPHBIM ITPHU3HAKAMH
npy QUKCUPOBAHHOM 3HAaYE€HUU JIPYTUX GPAKTOPHBIX
ITPU3HAKOB.

3. MHOXXecTBeHHas1 KOppeasius — 3aBUCUMOCTb
pPe3yJIbTaTUBHOTO U ABYX WU O60siee GaKTOPHBIX
IIPU3HAKOB, BKJIIOYEHHBIX B UCC/IeJOBAaHME.



/7 w
Buabl KoppensumMoHHbIX CBA3EN:

ITo popme KoppensAIMOHHASA CBSI3b MOXKET
OBITH MPSIMOTMHEHHOMN UJTH
KPUBOJTMHEUHOM.

ITo HampaB/IeHUIO KOPPEISIIIMOHHAS CBSI3b
MOXXET OBITh ITOJIOXKUTEAbHOMU ("'TIpsiMoii”) 1
oTpuliaTenbHOI ("0O6paTHOI").

I1o cuie Koppe/isMOHHAS CBA3b
ornpezeasieTcs WKaaou Yeaggoka



OXUTEJIb

Koppensums

BEC 4

pocT
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OTCcyTCTBME KOPPENALNM

Xo A

5 fa3 4
v @ @ .
‘ .




/M

OTpuuartenbHasa Koppenaums

-
- -




Llikana Yenonoka

Tecuora ceazn Inavenne K03 QHIHEHTA KOPPEIALHHE PH HATHIHH:
[Tpamoit cea3m OOpartHoii cBA3H
(Crabas 0.1-03 (<0.3-0.1)
Yvepernas 0.3-0.5 (<0,5H-0.3)
JameTHas 0.5-0.7 (-0.7-(-0.5)
Bricokas 0.7-09 (-0.9+-0.7)
BecbMa BBICOKas 0.9-1 (-1H-0.9)




ePMUH «KOPPesiusI» ObLI BBEICH B HayKy
AHTJIMMCKUM eCTeCTBOUCIbITaTeieM PpeHcrcoM
I'asipTOHOM B 1886 T.

OpHako TOUYHYI0 POpMYTy
ajist mopcyeta KodppuireHTa
KOppesiiuy pa3padoTant

ero yueHUuK Kapna IIupcon.




CD/:\/

opMyna koadhdunuymeHTa Koppenaymm
npu NIMHEUHON 3aBUCUMOCTH

=
)N TN R L




BennunHa koadduiireHTa TMHEHHON KOppeIS Iy
[TupcoHa He MOXXeT IMPeBbINIATh +1 ¥ OBITH MEHbIIIEe
yeM -1. OTHU IBA YHCJIA +1 U -1 — SIBJISIIOTCSI

IpaHUIIAMU 11 KO3 PUITHEHTA KOPPe SN,

Korzma mpu pacyeTe 1osry4aeTcst BeTMIHMHA O0/IbIas
+1 WJIM MEHbLIAS -1 — CJIeJ0BaTe/IbHO NPOU30LLIA

OILIMOKA B BBIYUC/JIEHUSIX.



PerpeccnmoHHBIM aHA/IN3 — 3TO KOJIMYECTBEHHBIM
MeTOJ, orpeaeeHus1 BUJa MaTeMaTUu4eCKou
GYHKIIUY B IPUYIUHHO-CJIeICTBEHHOM
3aBUCUMOCTHU MEXY IepeMeHHbIMU
BeJIMYUHAMMU.

Lle/npro perpecCUMOHHOrO aHaInu3a SABJISIeTCS
yCTaHOBJ/IeHHE (POPMBbI 3aBUCUMOCTHU.



nabl perpeccun

/lunetiHas perpeccus:
y=a+bx

Pezpeccuu, HeauHeliHble NO
066ACHAIOWUM NEepeMeHHbIM:
1) IOJITMHOMBI Pa3HBIX CTENeHel
y=a+bix+b2x2+...;

2) PAaBHOCTOPOHHSSA TUIIepOoIa
y=a+b/x.

Pezpeccuu, HenuHeliHble NO
oueHUBaeMblM Napamempam:
1) cTenieHHas y=axbh;

2) moka3sarenbHas y=abx;

3) SKCIIOHeHIuaTbHas y=ea+bx.




/M

OueHKM napaMeTpoB a U b
Haxo0sMmcs rno gpopmyriam:

1=5-b3. b_cox(zf 1) cox(x 1)
g

: var(x)




2 2 D
O'x = X —X — JUCIICpCHA IIPH3HAKAa X



P

cov(x,y) =%an(x,- ~X)(y,-F)=xy—%-¥

=1



/
P
au«b
DopMaIbLHO a — 3HaueHue y npu x =0.
Ecnu npusnax-gaxmop x He MOKET UMETh HYJIEBOTO 3HAYCHMU S,
TO BBIHJGYK&B&HH&H TpaKTOBKa CBO6OI[HOI‘O YIICHA d HEé umeem

CMblcid, m.e. napamvemp d Moscent He umentb IKOHOMUYeCKo2o

coJiep>KaHMSL.

Ilapametp b nasvisaemcs koagppuyuenmom peepeccuu.
E2o senuuuna OKa3bIBacT CpeIHEE U3BMEHEHUE PE3YJIbTaTa C

M3MEHEHUEM (PAKTOpa HA OAHY CAUHUILY.



KoaghpuyueHm oemepmMmuHayuu

2
g
r:=1-—a
Xy -
y



pumenp:

CpexnegymeBoH
Howmep MPOXHTOYHEIH MHHEMYM B CpenreHeBHaq 3apadoTHAL
PETHOHA JEHB OJHOTIO I1ata, pyo., y
TPYAOCIOCODHOTO, PYo.. X

1 78 133

2 82 148

3 87 134

- 79 154

5 89 162

6 106 195

7 67 139

8 88 158

0 73 152

10 87 162

11 76 159

12 115 173




PelLueHune:

X y Xy X" Y

1 78 133 10374 6084 17689
2 82 148 12136 6724 219004
3 87 134 11658 7569 17956
4 79 154 12166 6241 23716
5 89 162 14418 7921 26244
6 106 195 20670 11236 38025
7 67 1390 0313 4489 10321
8 88 158 13904 7744 24064
o 73 152 11096 5329 23104
10 87 162 14004 7569 26244
11 76 159 12084 5776 25281
12 115 173 19895 13225 20020

HTOIO 1027 1869 161808 80007 204377

cpeoHeee

IHAYEeHUEe 85,6 1558 134840 7492 3 | 24531, 4




PelleHue:

x 13484-1558-85.6

= .
2 74923-8560

a=y-bx - 1558-092-856~77



—————— —

/V

KnacTtepHbiv aHanm3

KitactepHbIi aHa/MHM3 MpeACTaBIsieT COO0M KJIace
METO/IOB, MCITOJIb3YeMbIX JJIST KJIAaCCUPUKAITIH
0O0'BEKTOB UJIU COOBITHI B OTHOCUTETHBHO OJHOPOTHBIE
IPYIIIbI, KOTOpPbIe Ha3bIBalOT KiaacTepamu (clusters).



—————— _——

/V

KnacTtepHbiv aHanm3

OOBEKTHI B KOKAOM KJIACTePe AODKHBI OBITH ITOXOXHU
MEeXIYy COO0Ii ¥ OT/IMYATHCS OT 00BEKTOB B IPYTHX
KJIacTepax.

KitacTepHBIH aHa/IHU3 TaK)Ke Ha3bIBAIOT
K1accudHUKaMOHHBIM aHaau3oM (classification
analysis) v 4McI€eHHOM TaKCOHOMUEH
(cucteMaTukoit) (numerical taxonomy).



\

~ WpeanbHas cutyaumsa knactepmsaumn

Puc. 20 1. Hoewannax cumyanus
KAGCIIEPU 3G UM



Nepowe-as |

Puc. 20.2. Peainan cumyanus xiacmepusayuy



amMocTosiTenbHas pabora

‘A-0O

I1-4



[oHHMaHHe (IPHYKHHHO-CACACTBEHHAIX CBA3CH MEXNY PA3THYUHBIMH HABIEHHANH OUEHDL BAKHO

105 SXCKTHBHOTO TIPHHATHS PELeHHA — KaK B 0614CTH SKOHOMHUECKOR TIOMMTHKH, TaK 1 B Oy,
Of1HaKO Cenath TDABHALHIA BEIBOL O NDHUHKHO-CAGACTBRHOM CBA3H, HaOKOLaA CTATHCTHKY,

He Tak npocto. CAeayioue pMEPk HATKOCTPHPYIOT OWHGKH, KOTOpHE Jerko AONyCTHTS Npi
TI0BEPXHOCTHOM aHani3e. [TpiMepH, HATKOCTPHPYHOILHe NIOXOXHE OLIHOKH, 06HENHHEHH B TpynnH.

Jlis kaxoft rpynny:

) GTACHHTE 14 KAX070 K3 [IDHMEPOB B OTIGABHOCTH, N0YENY CAeAaHHIA BIBO] HeBepeH;
6) chopmyapyie, kakoi obuuh THN OWHOKH HATKOCTPHPYIOT MPHMEDH AaHHOR rpyNNL;

B) TpHBEZHTE AYTOM NPHED, HATIOCTDHDYIOUWIKA TOT Xe THI OLIHGKH.



|) ieophuk Bacuanit MeaHky HeckoabKo JeT nonpsi Habaionan Takyio KapTHHy: BCKope nocae
1070 KaK JAecATOK-Apyrod xutesedt joma No 48 BXOZHAW HA KPHILY, HauMHancs (eftepsepk.
Tak 6ri70 1 Ha Hostit ron, # Ha Jlens [loGeatl, # Ha Jlesb ropofa; 3akoHOMepHOCTL HH pasy
He Obi1a Hapywena. Bacuani MBanby 20KuTCA cnath pako H He oGt wym. Hakowen ok nowaa,
KaK peluTL 3Ty npoGaemy: B NpeAnBepHH 0YEPENHOr0 NMpasjiHuKa OH NOBECHA 3aMOK Ha JBeps,
BeAylylo Ha Kpitty. Teneps OH Moxet OkITh yBepeH, uTo (eflepBepK He MOTPEBOXKHT ero COH.

2) «Kak T0.15K0 § HaHAA Te0XPaHHTe. A, CTPaX0BAS KOMIAHHS CTana TpeGoBars Goaee BEICOKYH0
17aTy 38 CTpax0BaHHe Moelt XH3HH, 0OBACHSAA 3710 TeM, YT0 Teneph OHH HCXORAT H3 Goaee BEICOKOM
BEPOATHOCTH Moedt cMepTH B Oanxaiwen GyayuieM. 370 NPoH3Be]0 Ha MeHs r1y6okoe Bevar/eHHe.
Y Hix Gonbiiofl ONIT H HAKONAEHHAS CTATHCTHKA, HM BHAHee; § X0Uy MOXHTS M0J0/bLle, N03TOMY
il LI T0CKOpee YBOTHTE Te0XPaHHTe ).



) OnHa KHHOKOMNAHKS 3aMeTHAA, YTO CHATHIE €l0 CHKBENL! (MPOXOMKEHHS) e8 Xe (HALMOB

M0YTH BCEra HPABATCA 3pHTEAAM MeHblue, ueM nepehift dHabM. [Toatomy, ecan ed Leab — CHATL
KaK MOXHO G0/ee HHTepecHLM An% 3pHTedeR HALM, e CARAYeT CHATL (HALM Ha HOBLIA CLieHApHH,

HE CBA3AHHEIA ¢ MPELIAYIIIHMH GHABMAMK, TaK KaK MDH TIDOUHX PABHEIX YCAOBHAX OXHIdeMblf
KHHOKOMNaHHe# 3pHTeALCKH YeneX Y TaKOro (QHABMA BHILLE, YeM Y CHKBe.

2) 3ameuero, uto, B GOALIMHCTBE CAYyaeB, NOCAE TOTO Kak POAHTENH pyraior pebeHka
3a TI0/YUEHHYI0 OLEHKY, ero cpefuit 6aan pactér, a nocde T0r0 Kak POAHTENH XBANAT €ro
38 NI0AYYEHHYIO OLIeHKY, ero cpefHHui 0aan najiaer. 3HUHT, eCau POJHTEAH XOTAT, uTolkl peleHoK
HME KaK MOXHO Goee BLICOKHH cpepnmit 6aan, 3a NoJYUeHHEIe OLEHKH €ro HYXHO pyrats,
HO Heb3% XBAJHTb.



