


[ONCKPUMUHAHTHBLIN aHanNn3

Y Hac ecTb 3BepbKu pa3HOro Bo3pacTa, Y KOTOpbIX
namepanu 20 nokasarenen. 1o KakMm M3 HUX nydlle
BCEro onpenendercs Bo3pacT?

Cobupanun gaHHble nNpo wkosrbHUKoB 11-ro knacca (20
Pa3HOKA4YeCTBEHHbIX NEePEMEHHbIX); Mocrie 3Toro
LLUKONBbHMKK nocTtynunu B BY 3, konneopx nnun soobLue
HUKyOa He nocTynunu. Kakue nokasarenu ny4yile BCero
npeackasbiBaloT cyabOy LUKOMbHUKA?



[1na pelleHna Takmx 3agad co3gaH

OUCKPUMUHAHTHBLIN AHANNS
(discriminant function analysis)

OcHoBHaga naes:

Mbl n3amepunm uensin HAbop NEpPeMeEHHbIX, N Yy Hac
U3HAYAJIbHO ECTb IN'PYMNIbI.

Mbl XOTUM NOHATb, YeM OTIIMYarTCH MexXay cobomn aTu
rpynnbl (Ha ocHoBe OaHHbIX NEPEMEHHbIX).

(CKkaxkem, Korga Mbl MOTOM U3MEPUM I3TU MEPEMEHHbIE Y
HOBOM 0COBU, Mbl CMOXEM C M3BECTHOW BEPOATHOCTbIO
OTHECTU €€ K TOMN U UHOW rpynne).



[OnCcKpUMUHAHTHBIN aHaNn3

Cymb aHarnusa:

OueHb 6nn3ok ANOVA. lNpoBepseT, oTnnyarTcs N rpynrel Ha
ocHose CPEOHUX 3HAYEHWUW nepeMeHHbIX. (Mpumep npo
MY>XX4YUH N XKEHLWWNH, KOTOPbIE BbICOKOIO 1 HU3KOIO pOCTa). ECﬂVI B
ANOVA nepemeHHas ogHa, Mbl c4uTaemMm F-CTaTUCTUKY Ha
OCHOBE BHYTPUrpynnoBou U Mexrpynnoson gucnepcun. Korga
nepemMeHHbIX MHOro (MANOVA 1 OUCKpUMUHAHTHBIV aHanms) —
c0o34arT MaTpuLy OUCNEPCUN.

Ctponm «Mopgenb» - cnocob onpenerneHunst, K Kakou rpynne
OTHOCUTCA JaHHOE U3MEpPEHME.

[lepeMeHHbIe BKIMOYaeEM B MOoerNb NO OQHOWU, Ha4YMHas C TOW,
KOTOopas ny4lle Bcex pasgenset rpynnel (Forward stepwise

analysis) (Backward stepwise analysis — Hao6opoT, cHavana B mogenu
BCE NEPEMEHHbLIE U NX NO O4HON youmpatoT).



[OnCcKpUMUHAHTHBIN aHaNn3

Ha kaxxgom Lare (ana Kaxgow nepemMeHHon) cHMTaeTca
ctatuctuka F, T.e. Mbl cpaBHMBaEM rpynmnbl NO 3TOU
nepemMeHHOM.

F to enter: nokasbiBaeT, HACKOMbKO XOPOLUO rpynnbl

OTNMYarTCs Mo 3TOMN NepeMeHHOU (ans Forward stepwise analysis)
Mo)XHO 3agaTb MUHUMAIIbHOE 3HAYEeHUE, HUXKE KOTOPOro NnepeMeHHas He
byneT BkNoveHa B Moderb (Koraa aHann3 gonaeT A0 COOTBETCTBYIOLLETO
Lara, OH OCTaHOBUTCS).

F to remove: 10 xe camoe; Noka3bIBaeT, HACKOJIbKO «1J10XO»

rpynnbl OTNIMYAKTCA N0 3TON NepeMeHHOU (ans Backward
stepwise analysis).

(Hernb34a Ucnosb3oBaTh 3T CTAaTUCTUKK B KadecTBe pesynstatoB ANOVA)



[JNCKPUMUHAHTHLIN aHanm3

Mbl u3y4yaem nemypoB Ha Magarackape.
Y Hac 3 Buga nemypoB, Mbl NOUManu 3BepbLKOB Pa3HbIX
BNOOB, B3BECUIIN, MOMEPUIN FOSI0BY U 3yObl.

Bonpoc: no Kakon n3 nepemMeHHbIX Mbl Nnyylle BCero
OTNNYUM BUAObI?




[ONCKPUMUHAHTHBLIN aHanNn3

Okasanochb, 4To, HECMOTPS Ha TO, YTO cpeaHne 3Ha4YeHUsd
ONA KaXkgow nepeMeHHOU y pasHbiX BUOOB OTNIMYAKTCA, UX
pacnpeneneHnsa CUNbHO NepeKkpbiBalOTCA U ANg Macchl, U
ans ronosbl, U Ansi 3yoos!
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[ONCKPUMUHAHTHBLIN aHanNn3

[TlepemeHHas Z (QUCKPUMUHAHTHAA OYHKLUA) CTPOUTCS TakKnUm
obpa3oMm, YTOObI KaKk MOXKHO DosiblLLe 3BEPLKOB OOQHOIO U3
BUAOOB MOSTy4YUnun BbICOKME 3HAYEHUA Z, U KaK MOXXHO borbLue
3BEepbLKOB ApYyroro suga — HU3Kne 3HadeHua Z.
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[ONCKPUMUHAHTHBLIN aHanNn3

Co3gaHune gNCKPUMUHAHTHON (PYHKLNW
3 BbIOpaHHbIX HAMWN NEPEMEHHbIX (Ha ocHoBe F to enter)
paccynUTbIBAEM HOBYIO NepeMeHHY0 Z (AUCKPUMMUHAHTHYIO
dYHKUNIO) —NUHENHYIO KOMOUHAUNIO UCXOOHbIX NEePEMEHHBIX,
KOTOopas Hannyywmnm obpasom pasgenuT rpynrbl (Hanp., Buasbl).

Ecnuv rpynnbl gBe: nony4yaercs ogHo ypaBHeHue Group = a + b, x, + b,x, +
.o tb X .

Korga rpynn MHOro, nony4aroT HECKOJIbKO AUCKPUMUHAHTHbIX
dyHKUMN, «nepneHanKynspHbIX» apyr apyry. Yem 6onblie koapdpunumeHT
Npu NnepemMeHHOon, TeM nyylle OHa pasfenseT rpynnbl (He roBopuT, Kakune
NMEHHO).

Z=AX +AX,+ A1 X, +..

Xl. - UCXOOHble NepeMeHHble



[ONCKPUMUHAHTHBLIN aHanNn3

[lporpamma cama BbIOMpPaEeT «yudLly» ANCKPUMUHAHTHYIO
dOYHKUNIO N CTPOUT €€ NepBOoun, MNOTOM «JTyYLLYHO» U3

OCTaBLLUUNXCA BO3MOXHbIX, N.T.O. — Bcero k-1 nnu j-1 doyHkumn (k —
4YUCIIO rpynM, j — YACNO NEPEMEHHbIX, BbIOMpaOT MeHbLUEE U3 ATUX

qyucen).
Bbibop 1 noctpoeHne oyHKLMN OCYLLECTBIAETCS C

nomouwibto KaHoHn4yeckoro aHanusa (Canonical analysis) —
9TO OVH N3 BapnUaHTOB PErPECCUOHHOro aHanunsa.

KoadppuumeHTbl B ANCKPUMUHAHTHOW PyHKUMK (b nnu B)
COOTBETCTBYIOT TOMY, KakOW BKnag BHOCUT OAaHHas
nepemMeHHagqa B pasgerneHue rpynmn.



[ONCKPUMUHAHTHBLIN aHanNn3

MHTepnpeTauna QUCKPUMUHAHTHbBIX (=kaHoHuueckunx) OYHKLUIA:

Kaxxgyto OUCKPUMUHAHTHYIO QOYHKUKIO XapakTepuadyeT Root
(KAHOHWUYECKUN KOPEHBL), N Mbl MOXXEM MPOBEPUTL, CKOSTbKO
doYHKUMN B HalLleM aHann3e 4eUCTBUTENbHO MOMOraeT
Pa3NnUYNTb rPynnbl, U Kakyr YacTb U3MEHYNBOCTM OHU
OOBACHSIOT (M UCKNIOYNUTL HEAOCTOBEPHbIE).

standardized b coefficient — no3BonsaOT oUueHUTb BKNaa
KaXX0W N3 NepPEMEHHbIX B pasfindyeHmne rpynn gaHHou
OUCKPUMUHAHTHON OYHKLMEN.

CtpykTypa daktopos (factor structure coefficients) —
NO3BOSIAET NOHATb, HACKOSIbKO Kakne nepemMeHHbIe
KOPPENUPYIOT C ANCKPUMUHAHTHBIMU PYHKLUAMMN.



[JNCKPUMUHAHTHLIN aHanm3

Tenepb, Korga Mbl MOCTPOUNM Takyo PYHKUNUIO, Mbl CMOXEM
nonmaTb 3BEpPbKa HEM3BECTHOIO BMUAA, U3MEPUTb Y HEro X1
n X2 , paccunTaTb 3HavyeHne Z Ha OCHOBE YXXe NOCUYUTaHHbIX

KO3 PUNLMEHTOB, U C HEKOTOPOWU TOYHOCTbLIO MPUYNCTIUTD
ero K Tomy unu gpyrom suay.
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[ONCKPUMUHAHTHBLIN aHanNn3
Knaccmndpukauus:

Tenepb MOXHO NpeAcKa3aTb, K KaKOW rpynne OTHOCUTCA Ta
nnn nHasa ocodb, N OLEHUTL TOYHOCTL 3TOro npeackasaHus!
CTposaTtca knaccupmkaumoHHble pyHKLMU (O19 KaKI0U
rpynnbl), U MOXHO AOS1A KaX4on ocobu nocuntaTtb X U
OTHECTU B TY UMM UHYIO rpynny.

MO>XHO NPOBECTM Ha OCHOBE Y>Xe MOCYUTAHHbIX PYHKLNN
Kraccuukaumo TECTOBON BbIDOPKM.




[ONCKPUMUHAHTHLIN aHanus3
Vimak:

OuckpuMmMHaHTHaa OYHKLMA pacCuiMTbIBAETCA TOMNbKO ANF Tex
N3MEPEHUN, ONA KOTOPbIX U38€CMHO, K KaKkou 2pyrirne OHU
rnpuHadrexam (T.e., TONbKO AN TeX 0coben, Ans KOTOPbIX BN
N3BECTEH).

Ecnun y Hac ecTb HAabop NPM3HAKOB, U Mbl X HA OCHOBE XOTUM
cosgaTtb rpynnsl (Hanpumep, NnogenuTb B4 Ha noasuabl), aTo
— 3afadva gns gpyroro aHanusa! (4nsa Konm4yectBeHHOM

TakcoHOMUK, numerical taxonomy).




Data: nemypeoi.sta (Ov by 58¢) =nEoR

F N

1 ‘ 2 | 3 4 5
oMep nemyg| Bug macca | ronosa |iyb BepxHui
#430 KoLuayun 1848 59.4 4.5
#74 YEDHbII 4249 5,5
#291 cuaka 3444 :
#461 KoLLauun 2442
#210 YEPHBbII 3787
#1044 KoLayun 1968
#394 cuaka 3822
#238 YEPHbII 4746
#130 YEPHbII 4956
0{#370 cutaka 2849

||1#268 cutaka 4564

: #2058 YEPHbIit 3857

Add to Report ~ | & K? YEPHbI 4347

Basic Statistics/Tables JLONE F B 2} =2 Va cudaka 3045

Multiple Regression YEPHbII 5509
ANOVA YEPHBIN 3976
Nonparametrics 7 3 g cudaka 3185
2¢ Distribution Fitting 3pacT | _age |vep 3gepl Macca |pxHue 3y|mosas YEPHLIN 3336
5.5 YEPHbIi 3437
0 KOLLaYmii 1956
YEPHbIN 4298
Nih Power Analysis @ Principal Components & Classification Analysis cupaka 3535
¥ Data-Mining ’ 7*;* Cangnical Analysis ’

§ Reliability/Item Analysis
4y Classification Trees

w ~Noo s lwin =

-
el

: Ad\.fanced Linear/Nonlinear Models c)

ivariate Explor; echniques * ;T’J'} Cluster Analysis

% Industrial Statistics & Six Sigma ’ ‘+/ Factor Analysis

Statistics of Block Data

#3 STATISTICA Visual Basic =K Correspondence Analysis

%l Probability Calculator +| % Multidimensional Scaling
cugaka E5| D 3lysIS

YEPHBII E General chcnmlnant Analysis Models




D—ﬁj Discriminant Function Analysis: nemypol [ [

Quick | OK

{

@ Yariables Cancel
Grouping: BMA, @ Ootiors

B bl 6e pe M e pe MeHHble D'n 4 Independent: Macca-3y6 BepxHUI ]
aHanm3a [BE Codes for grouping variable: | 3 groups specified (= Open _D-EJ

v Advanced options [stepwise analysis) 5 8 & w

MD deletion

(¢ Casewise

" Mean
substitution

23] Model Definition: nemypbl

B Yarables: | BbiGepem nowiaroBbivi aHanms.

Macca-3y0 BEPRHUNA Cancel

Quick Advanced ]Descriptives |

— Kpntepun, no KOTopbiM Mbl Byaem
Method: Forward stepwise v BKITHOHATb I'IepeMeHHbIe ,EI,J'IFI

Tolewance: 010 [ NOCTPOEHUA ANCKPUMUHAHTHOM
Stepwise options: beH KUMNW.

Floentor.  f1.00 TonepaHTHOCTb — NO3BONAET 3a4aTb
Floremove:  ||0.00 (3 MWHUMarbHbIN HEODXOAUMbIV BKNaa
Number of steps: [3 (5] nepemMeHHOWN No CpaBHEHUIO C APYrnMU
Displey resuls: | TEEEIET,  NepeMEeHHbIMU, T.e., UCKITUNTb
N30bITOYHbIE NEPEMEHHbIE.
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3] Discriminant Function Analysis Results: nemypei

SR LA . [TpeaBapuTenbHbIN
S R 2Hans nepeMenHbIx:

B HaCKONbKO MO HUM

2=l BooOLle pasnuyatoTcH
PR rpynnbl (Ha ocHoBe ANOVA)

Quick Advanced Elassificatiun[

sles currently not in the model (nemypoi)

Slapaien rahsn sunray | Variables currently not in the model (nemypti)
Df for all F-tests: 2,55

Wilks’ | Partial F to p-level Toler. | 1-Toler.

N=58 Lambda | Lambda | enter ' (R-Sar.)
macca | 0. 274%02 0,274582 72,6522 0, 000000 1,000000 0,00
ronoea 0.054323 0.054323 478.7336 0.000000 1.000000 0.00
ayb BepxHwit | 0578130 0578130 20,0671 0,000000 1,000000 0,00

— CTaTUCTUKA, OLEHNBAET MOLLHOCTb ANCKPUMUHaL K
MoAenmn nocrne BBegeHns B Hee nepemMeHHon. Hem oHa MeHblLle —
Tem bonbLue BkNaa
— CTaTUCTUKa ONA OLEHKM OOCTOBEPHOCTU BKMaga
nepemMeHHoON B ANCKPUMUHALMIO.




D—ﬁ Discriminant Function Analysis Results: nemypbi

Stepwise Analysis - Step 2

Number of wvarizbles in the model: 2
Last varizble entered: macca

Wilks' Lambda: ,0485473

Quick  Advanced Elassification|

@ Summary: Variables in the model

Variables not in the model

it Distances between groups

Perform canonical analysis

Stepwise analysis summary

AL, = [Mpongem War 1 n

Lar 2. Mo»Ho

E (2,55) = 3,212080 p < ,0479 I'IOCMOTpeTb, Kakme

...... %[il -
1 cPEMEHHbIE YKe

Cancel BKJTIOHMEHbl B aHAJ1AN3.
_E Options ¥

riminant Function Analysis Summary (nemypebi)

Discriminant Function Analysis Summary (nemypeil)
Step 2, N of vars in model: 2; Grouping: Bug (3 grps)

Vilks' Lambda: ,04855 approx. F (4,108)=95,541 p<0,0000

Wilks" | Partial | F-remove | p-level Toler. 1-Toler.
Lambda | Lambda | (2.54) | (R-Sar.)
ronoea 0274582_0‘176804 125,7112 0,000000 0,792212 0,207738
0.054323 0,893682 3.2121 0,048078 0,792212 0.207788

- CTaTUCTUKa Ain4d BKIriaaa nepemeHHof/'l =

OANCKPUMUHALINIO MeXY COBOKYMNMHOCTAMWU. YeM OHa MeHbLLE,
Tem Oonblue BKNag nepeMeHHON.
[lepemeHHas [onoa ny4ylle nomMoraeTt pasnuyaTtb BUAbl, YEM

Macca.



D—ﬁ Discriminant Function Analysis Results: nemypbi

Stepwise Analysis - Step 3 (Final Step) I_IOCJ-IeD'HMM LLIar 3:
Number of varizbles in the model: 3 -
Last variable entered: =yfB =epx F (2,53) , 581083 2153 DIMCKpVI M I/I HaLlMﬂ
Hilks' = a- N4523132 a { 10&) 4 87177 O anonn {
: MeXay Bugamu
Quick Advanced |Classification] E Summary
3HaA4YNMa

E Summary: Variables in the model Cancel

[®] Options v |

i Distances between groups | Fiminant Function Analysis Summary (nemyper)

Perform canonical analysis Discriminant Function Analysis Summary (nemypei)

B e as il Step 3. N of vars in model: 3; Grouping: Bug (3 grps)

Wilks" Lambda: 04581 approx. F (6,106)=64,872 p<0,0000
Partial ||F-remove | p-level Toler. | 1-Toler.
Lambda| Lambda (2.53) | (R-Sqr.)
ronoea 0.257081) 0,178208 | 122.2028 0,000000 0,775488 0,224512
macca 0,051783| 0,884736 34524 0,038955 0,728760 0,271241
ay0 sBepxuuit | 0,048547| 0,943696 1,5811 0,215300 0,919741 0,080259

[TlepemeHHasa ['onoBa gaeT Bknaa donbLue
BCeX, a Bknag 3yba — HEQOCTOBEPHBLIN.




D—"»j Discriminant Function Analysis Results: nemypbi

Stepwise Analysis

- Step 3

(Final Step)

[Mpeanpumem

Number of variables in the model: 3

Last varizble entered: =y5 sepx F (2,53) = 1,581093 p < L2153

Wilks' Lambda: ,0458138 approx. F (€,10€) = €4,87177 p < 0,0000 Byl 2| ~
Quick Advanced | Classification | Summary

E Summary: Yariables in the model I

]

Cancel

KaHOHUNYEeCKUN aHannms

[®] Options ~

i

Distances between groups

[NCKPUMMNHAHTHbIX

Perform canonical analysis

doyHKUMN Yy HaAC 2

Quick  Advanced |

Stepwise analysis summary

D—(ﬁ Cancnical Analysis: nemypbl
)

|

Canonical scores |

H Summary: Chi square tests of successive roots

Cancel

—

Square Tests with Successive Roots Removed (nemypei) E=n|

" nits for canonical varables

ol

[®] Options

Factor structure

Chi-Square Tests with Successive Roots Removed (nemypbl)

Roots
Removed

Eigen- | Canonicl | Wilks" | Chi-Sqgr. |df | p-level

value R . | ambda

is of canonical variables

0
1

[18.622271 0.974186 0,045814 166,4911 6 0,000000
Ist——
0,11238 0.317850 0,898372 5,7512 2 0,056332

3Ha4YMMON OKasanacb TOSIbKO nepBad yHKUMSA (root)




[locmoTpum, kakoh Bkna/ [ Er T
BHECIN NMEPEMEHHBIE B
pasnnyeHue rpynn

Quick  Advanced | Canonical scores\

iS ar:
Cancel I

@ Summary: Chi square tests of successive roots

HalLMMWU ! Coefficients for canonical variables -_E] Options ~
ﬂMCKpMMMHaHTH bIMIA E Factor structure
q)yH KL', NMAMMN. i Means of canonical varables

g

ardized Coefficients (nemypbi)

Standardized Coefficients (nemypei)
for Canonical Variables

Standardized coefficients —
KO3 PpULMEHTbI ANnS
CpaBHEHUSI 3HAYUMOCTMN.

ronoea
macca

3y BepXHWii
Eigenval
Cum.Prop

-1.04774_ 0,42091
0,17011
-0,25299 | 0.06861

18,62227 | 0,11238
0.99400 | 1,00000

«['onosa» ny4ile Bcex

NO3BOJIAET pa3rindaTthb rpynribl

[MepBas dbyHKUMA obbsicHAeT 99,4% M3MeHYNBOCTHU



D—;ﬁ Cancnical Analysis: nemypbl

CT pyKTypa Cba KTO po B Quick  Advanced | Canonical scores \ |

(.D, n CKp MMNMHAHTHbDLIX E  Summary: Chi square tests of successive roots Cancel I

beH KU'M |7| ) ‘ i _1@ Options =

Means of canonical variables

or Structure Matrix (nemypbi)

Factor Structure Matrix (nemypsi)

Correlations Variables - Canonical Roots
(Pooled-within-groups correlations)

-0,098483
-0,369679 -0,928690
| 3yb Bepxuuin | -0,197236 -0,216579

Haunbornblwiuni Bknag B nepsyto oyHKUNIO BHOCUT ['onoBa
(OHa curnbHee BCero KOppenupyeT C HEN).




- Dﬁﬁ Cancnical Analysis: nemypbl | — [

Means of Canonical Variables (nemypei)

Quick Advanced | Canonical scores |

Vieans of
Root 1

Cancel

Bl Summary: Chi square tests of successive roots

Group |
|| | kowaumii || 6498711(-0,046369
Factor structure . yépHell || -3,06030 |-0,290091
cudaka -2,12316 | 0,502534

Coefficients for canonical variables E Options ~

Means of canonical varnables

Mbl MOXXEM MOCMOTPETL Ha
R pasHULy cpeqHux
.o o i 3HaYeHUI PYHKUUIN Mexay

rpynnamu.
Kowadnm nemyp cunbHO
OTNNYaeTcd OT Apyrmx BUAOB MO
3Ha4YeHns nepeon PYyHKLNK

i O xowaunn i




23] Discriminant Function Analysis Results: nemypebi

Stepwise Analysis - Step 3 (Final Step)

Number of wvariables in the model: 3

Last wvarizable entered: =yb =epx
Wilks' Lambda: ,0458138 approx. F (€,10¢) =

BQuick | Advanced Classification

Classfe stionfnations A prion classification probabilities Cancel

* Proportional to group sizes

St T . . e @ e [®] Options v
ification Functions; grouping: eug (nemypbi) o[ B[R] ¢ Semefor &l groups 1B optern - |

- @R
Classification Functions; grouping: Bug (nemypsi) j Score to save for each case
KowWa4Yun  ueé PHbI " CH ¢’ aKka (¢ Save classification for case

" Save distance for case

Variable p=,29310 | p=.43103 | p=.27586
ronoea | 9.068_ 12,433 12,213

macca 0024 -0026 -0028 el h 2
3yb BepxHHii 53.984 61209 60.659
Constant 382,876 662947 636.011

" Save posterior probability for case

DyHKUMKM KNnaccndukaumm . Mbl nonyyaem ans HUX
KO3(PPULNEHTLI, U MOXEM KNnaccnduLmMpoBaTb HOBLIX J1IEMYPOB:
B3ATb HOBYIO OCODb, Noc4YMTaTb A9 HEE (DYHKLUUIO OIS KaXKO0u
rpynnbl, U OTHECTU €€ B Ty rpynny, Ansi KOTopou 3Ha4vyeHne byger

HamoonbLLnMm!

3Ha4yeHns p — BEPOATHOCTU CITy4YaMHOro NpUYNCIIEHUsT neMmypa K TOn unm
VNHOW rpynne, Ncxoas u3 pa3amMepoB rpynnbi.




MO>XXHO NOCMOTpPETbL, CKOMLKO NeMypOB NpaBUNbHO U
HenpaBUNbHO NPUYNCNEHO K TOU NN UHOWU rpynne Ha
ocHoBe (pyHKUUN Knaccudonkauuu.

Wilks'

Discriminant Function Analysis Results: nemypel

Stepwise Analysis - Step 3 (Final
Number of wvariables in the model: 3
Last varizble entered: =yE
Lambda:

zepx

,0458138 approx. F (€,10€) = €4,87177 p < 0,0000

______

Quick | Advanced Classification |

sification Matrix (nemypbi)

i

Classification functions

Select

i

||| -2 ! shalanobis distances

Classification of cases

P

A prioni classification probabilities

Cancel

{* Proportional to group sizes
@ Options ¥

" Same for all groups

" User defined

Score to save for each case
(¢ Save classification for case
" Save distance for case

" Save posterior probability for case

Classification Matrix (nemypsi)

Rows: Observed classifications

Columns: Predicted classifications

Percent | kowaunii | YyépHblil | cudaka
OITE p=.29310 | p=43103 | p=.27586

| 100.0000-| 17 0 0

80,0000 0 20 5
75.0000 0 4 12
17 24 17

KOWa4un
YEPHBbIN

cujaka
Total

ior probabilities
5 55 Max. number of cases in a M0 @
VS SEOIES single results spreadsheet: |11

Tenepb MOXHO B3ATb ApYyrux ocoben
(OHWM OOIMKHbI CTOATb B TOW Xe

Tabnmue) n NnocMoTpEeTb NPOLUEHT
NPaBUITbHOrO NMPUYNCIIEHUS B rPyNnbl




Ha ocHoBe auctaHunn MaxanaHobuca oT Kaaoro
N3MepeHns 00 UeHTpa rpynnbl MOXHO NOCMOTPETb, K KaKOMY
BUAY TOT UK MHOM NeMyp npuduncnseTca. HenpasunbHble
NPUYNCNEHNS MOMEYEHbI 3BE304YKAMMU

[_-l,—;ij Discriminant Function Analysis Results: nemypbi

ol I | >

Stepwise Analysis - Step 3 (Final
Number of
Last variable entered:
Wilks' Lambda:

SR : — variables in the model: 3
- Squared Mahalanobis Distances from Group Centroids (nemy... | o P e

approx. F

= 1,581093 p <
= 64,87177 p <

, 2153
0O o000
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Squared Mahalanobis Distances from Group Cq¢
Incorrect classifications are marked with *

Observed | kowaunii | YépHblil | cudaka
Classif. | p=.29310 | p=.43103 | p=.27586

KOLUaLlMﬁ! 1,1964 106,8041 88,3084
uépHbit 959080 01279 24912
cupaka 79,7296 14777 0,1531

KoLayui 0,5235 85,6465 70,4008
yépHblil, 63,2996/  2.8465 1,4498

KoLLaumii 1,3327 109.4110 91,2075
cutpaka 77,1818  0,7576) 0,5151
uépHbit, 98,0735  1,9369 59141
yépHeit 107,3656  3,1768  8,2933
cupaka 953058  6.,1445 36353

cupaka 106,7712 51732 9,0136
yépubiit, 83,3294 38958  4,0371
uépHblit, 90,2732  0,3758  2,6620
cudaka 72,7316 44586 1,2447
yépHblit, 117,1906  8,4964 15,7356
uépHblil, 95,9827  0,1566  1,6663
cutpaka 87,6743 50135 32262
uépHbit 89,9184  0,2069  0,8619
yépHblil 89,4896 1,6823  0,9760

Quick | Advanced Classiication |

i

Classification functions

|

Use selection conditions to

sify selected cases only

Classification matrix

Select A

Classification of cases

Squared Mahalanobis distances

Posterior probabilities

|
|
|
|

Save scores

A, priorni classification probabilities
{* Proportional to group sizes
" Same for all groups

" User defined

Score to save for each case

¢ Save classification for case

" Save distance for case

" Save posterior probability for case

Max. number of casesiha oo
single results spreadsheet: 100000

£

Cancel
‘@ Options v




TpeboBaHusA K BbIDOpKamM a1 npoBedeHusd
OVCKPUMMHAHTHOrO aHanmaa

1. BHYTpM rpynn gosmKHO ObITb
MHOroMepHoe HopmarsibHoe
pacripeodernieHue (OLUEeHKa — Ha
OCHOBE MOCTPOEHUS T’MCTorpamMm
4acToT);

2. [OMOreHHOCTb BHYTPUrpPYnnoBbIX
oucriepcul (He 04eHb KPUTUYHOE
TpeboBaHue);

3. He nomkHo ObITb KOppensuun cpedHuUX 3HaYEHNN U
oucriepcuu B rpynnax;

4. He 0OMKHO BObITb YpE3MEPHO KOPPENUPYIOLLMX OPYr C
OpPYyromM nepemMeHHbIX.




GAKTOPHbIV AHAJTING

Mbl MHOIO net N3yHaem MnuieBble

KOMMJIEKCHbIE OLEHKM TOro, Kak OHu
OTHOCATCA K pa3HbIM TUNaM MULLN.
[TaBnaHbl egaT pasHyo edy, No3ToMy
Tunos nuwm — 10.

Ho pearnbHbIX (PakTopoOB,
onpenenarLwmx aTu npeanovTeHns,
HaBepHsSKa MeHbLLeE.

Mbl XOTUM y3HaTb, CKOSIbKO (M Kakux) pakTopoB onpeaenstoT
NULLEBLIE NPEaNOYTEHNS NaBUaHa.




NTaK,

Mbi1 xomum

Hantn Te pakTophl, KOTOpbIE OnpeaensatoT U3BMEHUYMBOCTb
(0OBACHAT gencTeme) 6oNbLLIOro KonmvecTsa U3MEPEHHbIX

HaMW pealibHbIX NMNepeMeHHbIX.

[NoppasymeBaeTcs, YTO Taknx bakTopoB ropasao MeHbLLE,
4YeM UCXOOHbIX NepeMeHHbIX.




Llenu gbakmopHo20 aHariu3a 8 buorioauu:

1. TMpeobpasoBaHne B3anMogenCTBUSA MHOINX
nepeMeHHbIX BO B3anMogencTeme HEOOMbLLIOIo Yymcna

doakTopoB.
—> YMeHblleHne Yncria nepemMeHHbIX B aHanunae (4T1o, Hanpumep,
YMEHbLUUT 3P PEKT MHOXECTBEHHbLIX CPaBHEHUN).

2. BblisiBrneHne peanbHbIX AEUCTBYIOLLNX dpakTopoB
(MPUYNHHO-CINEACTBEHHbLIX CBA3EN), NeXallunux B OCHOBE
Bronorn4eckmnx Koppensuuin, Unu nPocTo BbisIBNEHME
CTPYKTYPbl B3aMMOCBS3U NEPEMEHHbIX.

Hanpumep, nouck TpeHaoB B
Mopdoonorum n3 Kkoppensaumm MHOMmx
MOPJ0NIorM4eCcKnx Npm3HaKkoB.




[TloacHaoWmn npumep:

Mbl n3yyaem kponukos. CHadana B3BeLIMBAEM KaXaoro 13
100 KponukoB Ha BbeaMeHe, NOTOM Ha Becax C rTMpbKamu,
NOTOM Ha QJIEKTPOHHbLIX KYXOHHbLIX BECAX.

[TOTOM Mbl XOTUM UCCliegoBaTb BndHNE
NUTaHNUA Ha BeEC KPOJIMKOB.

Hey>xenn mbl BO3bMEM B aHanm3 Bce Tpu
nepemMeHHble? Beab, oMeEBNOHO, BEC KPOSMKa
— TONIbKO OA4HAa ero xapakTepuctuka, a He
Tpu. CKopee BCero, Mbl 3ax0TUM NPeBPaTUTb
BCe NepeMeHHbIe B OOHY.




DakmopHbIU aHanu3a:

1. AHanua rmaBHbIX KOMMOHEHT (principal component
analysis);

OcHoBHasa nges: nonyvYnTb dakTopbl, 06bACHAKOLWLME
KakK MOXHO bonbLie obLen nsameH4YnBoCcTU; bosnbLue
NoAXOOWUT, ECINM OCHOBHAas LEenb — COKpaTUTb YNCNO
NnepeMeHHbIX B aHanns3e;

2. AHanus rnasHbIX pakTopoB (principal factor analysis)

OcHoBHas naes: Ans Kaxaon nepeMeHHON UCNonb3yeTcs TONMbKO
0N U3MEHYMBOCTU, 0OLLIAsA C APYrMMKN NepeMeHHbIMU; bornbLue
NOAXOAUT ONsl MoMCKa CTPYKTYPbl NePEeMEHHbIX, ONpeaeneHunus nx
nepapxumu.



AHarsnu3 aria8HbIX KOMMNOHEHM
[TogpasymeBaeTcs, YTO HaLWW peanbHO U3MePEHHbIE
nepeMeHHbIe ABMAITCA OUHENHBIMWU KOMOUHALMAMU STUX
nognexawmx dgpakTopos. et

dakTopbl (rMaBHbIE KOMMNOHEHTbLI) HAXOAAT Ha
OCHOBaHUWN MaTpULbl Koppenaunm
NnepemMeHHbIX — Ha OCHOBE NMMHUU perpeccum.

20 ; :
[pouenypa aHanu3a nogobHa R
BpaLleHuIo, ol I
MaKCUMU3npyoLemMy 120 |
OMCMNepCuio NCXOOHOMo P . <. N N
NPOCTpPaHCTBa NepeMeHHbIX. oz 2'

a:l-'-'-' (=1} a0 100 120 140 10 180

[MpumepHO Tak byaeT npoxoauTb HoBast ocb OX.

[Mocne BbiaeneHns NnepBoro akTopa BblOENAETCs CrneayloLwmnii, KOTOPbIA AOMKEH TOXe
MaKCUMMU3NPYET OCTaBLUYHOCS ANCNEPCUIO U T.A. — BCce dakTopbl OyAyT OPTOroHanbHbI.



VTak, Mbl U3y4yaem nutaHme naBuaHoB. TMNoOB NULLN Y
naBmaHoB 10:

anenbCUHbI,
OaHaHblI,
A0MoKu,
NOMMNOOPHI,
orypupbl,
MSICO,
Kypula,
PbIba,
Hacekomble,
YEepPBSIKU.

IS
.’\\. .
' LA

CKkonbKo dhakTOpPOB CKPbIBAETCA 3a pasHbIMU
npeanoYTeHNsIMN NaBMaHoB B eae”?




Basic Statistics/Tables

el
|_ Multiple Regression
[ ANOVA

el

s Nonparametrics
- Di

stribution Fitting

Advanced Linear/Nonlinear Models
S |ndustrial Statistics & Six Sigma

= ! gma

ﬁ%

H:dh Power Analysis
\

Data-Mining

‘ Statistics of Block Data

@ STATISTICA Visual Basic

Add to Report ~ | &% K2

k Kypuua. r
»10,281271
4 S Cluster Analysis
v 4 Canonical Analysis
.|\ Reliability/ltem Analysis

Ay Classification Trees
=¥ Correspondence Analysis
.L#. Multidimensional Scaling

Principal Compoenents & Classification Al

101,6669 85,5530069 | 104,034599 110
=K. Factor Analysis : 6a6ynHb s

Quick |

@] Varables: | ALL

Input file: [ Raw Data

' FA N o PN S 1 S Do P S

: ‘% Define Method of Factor Extraction: 6aByuHbl

il |

Missing data were casew

100 cases were processe
100 walid cases were ac

Correlation matrix was

ise deleted

d (selected)
cepted

computed for 10 variables

Cancel
ﬁ] Options
(= O0OpenData

MD deletion

(¢ Casewise
" Pairwise

" Mean
substitution

Quick Advanced ]Descriptives'

E xtraction method

{* Principal components

Principal factor analysis:

" Communalities=multiple R?
" Iterated commun. [MINRES)
" Mawimum likelihood factors
" Centroid method

" Principal axis method

|

Max. no. of factors: |10 @
Mini. eigenvalue: |0 @

=
e

..........

[®] Options v

Cancel

(npexae, 4YeM npoBoaANTb

doaKkTOPHLIN aHanms,
PEKOMEHAYETCS NOCTPOUTL
MaTpuLy KOppensauun: UCKINIYUTb
NepeMeHHbIE, CITULLIKOM CUNbHO
Koppenupytowme ¢ apyrumm)




[IpocMoOTpUM MaTpuULy
Koppenauun:.
He 0OofmKHO ObITb CIINLLKOM
CUNBbHO KOPPENMPYIOLWNX ApYr

C APYromM nepemMeHHbIX (nHave
MaTpula He MOXET ObITb
TPaHCMoOHMpoOBaHa: matrix

ill-conditioning)

. Define Method of Factor Extraction: 6a6yuHbi ? | — =

1
1

~
-

M

issing data were casewise deleted

00 cases were processed (selected)
00 wvalid cases were accepted

orrelation matrix was computed for 10 variables By
2

Quick | Advanced Descriptives

Cancel

Review correlations, means, standard deviations

Compute multiple regression analyses E] Options ¥

il |

Q

Missing data were casewise deleted

100 cases were processed (selected)
100 walid cases were accepted

orrelation matrix was computed for 10 variables

{  Quick Advanced [Descriptives |

Extraction method
{* Principal components

Principal factor analysis:

" Communalities=multiple R?
" Iterated commun. [MINRES)
" Mawimum likelihood factors
" Centroid method

" Principal axis method

Max. no. of factors: |10 @
Mini. eigenvalue: |0 %

=
e

........

=l MOoXXHO 3agaTb min KONM4YeCcTBO

e [11CMNEepCUn, KOTOpOoE AOJTXKEH

00OBbACHATL haKTop, 4TODOBLI €ro

BKIOYUIIM B aHanm3 (o6bi4HO min
=1, YTO COOTBETCTBYET Cly4YanHOU

N3MEHYMBOCTN OQHOW NEepeMeHHON
(kpuTepun Kansepa))




. Factor Analysis Results: 6aBynHbi

CobcTBEHHbIE 3HAYEHUS
(eigenvalues)— _
onpeensitoT, Kakyto Ao | eilser I.sooes 47zsss 40736
O6L|_|,e|7| Avcnepcin Quick  Explained variance | Loadings | Scores | Descriptives ; i
OOBbSACHSET AaHHbIN doaKTop. l —

E] Options »

values (BabyuHbi)

Eigenvalues (babyuHbi)

Exiraction—Pgncipal components

Eigenvalue || % Total | Cumulative | Cumulative

variance | Eigenvalue %

6.1183694161,18369 6,11837 61,1837
1,800682 |18,00682 7,91905 79,1905
0,472888 | 4,72888 8,39194 83,9194
0,407996 | 4,07996 8,79993 87,9993
0,317222 | 3,17222 9,11716 91,1716
0,293300 | 2,93300 9.41046 94,1046
0,195808 | 1,95808 9,60626 96,0626
0,170431 | 1.,70431 9,77670 97,7670
0,137970 | 1,37970 9,91467 99,1467
0,085334 | 0,85334 10,00000 100,0000

1
2
3
4
5
6
7
8
9
1




Plot of Eigenvalues

Number of Eigenvalues

ITOT rpadomnk nokasbIBaET, YTO NEPBbIE ABa dpakTopa
nyyuwle ocTtarbHbIX, OHN OOBACHAT DONbLUYO YacTb
obuwen nameH4nBocTHU (the scree test).




[TocMoTpUM, KakK
nony4YeHHble pakTopbl
CBSA3aHbl C pealnbHbIMU
nepemMeHHbIMMN

or Loadings (Unrotated) (6abyuHbi)

{ % Factor Analysis Results: 6abywHbi

Number of
Method:
leg(l1l0)
Number
Eigenvalues:

variables: 10

Principal components

determinant of correlation matrix:
of factors extracted: 10

€,11837 1,800e8 ,b472888

Buick [ Explained variance Loadings ] Scores[ Descriptives |
70 4

Factor rotation: IUnrotated

Highlight factor

ki i Summary: Factor loadings: loadings crsaler thar:

L:j

Plot of loadings, 2D

F=3|EoRF><= |

Extraction: Principal components
(Marked loadings are > ,700000)

Factor Loadings (Unrotated) (6abyuHbi)

oblique factors

3]

H Summary

Cancel

[®] Options ~

Variable

Factor

Factor
2

Factor
3

Factor
4

Factor Fa

5

anenbCHHbI, I
baHaHbl, T
Abnokwn, r
NoMUAOPbI, T
orypusl, 1
MACO,T
Kypuua, r
pbiba,r

YepBAKM, T
Expl.-Var
Prp.Totl

HaceKkomble, I

| -0 65260 | 0,514217

-0 7 _1’:1, 06

-0,941630

-0.875615

| -0.576062
| -0.671289
| -0.641532

-0.951516

-0 900333

0,494770
0,456680
-0,021835
0.051643

-0,604977
-0,617962
-0,573925

0,013513
0.048154

0,301687

-0,078826
-0,104749

0,012653
0,099675
0,490999

-0,125776
-0,268572
-0,050164
-0,151805

-0,211795

-0,324541
-0,114927

0,439108

0,030826
0,001861

0,159963
0,152709
0,026706

-0,034832

-0,013701
-0,090859
-0,204913

-0,015852
-0,112513

-0,362524

0.1
0.1
0.4
0,0
0.0
-0.1
-0.1
0.1
0.0
-0.0

0,120655

0,225012

0,076795
0.226647

6,118369

0.611837

1,800682
0.130068

0,472838
0.047239

0,407996
0.040800

0,317222
0.031722

0.2
0.0




MoxHO BbibpaTb ABa dpakTopa,
PaCnonoXnTb B UX MPOCTPAHCTBE
NepeMeHHbIe; MOTOM MOBEPHYTb

doaKTopbl (ocn KoopamHaT) Tak,
4YTOObI MAKCUMN3NPOBATb
N3MEHYNBOCTb NEPEMEHHbIX MO
HUM.

“,K Factor Analysis Results: 6abywHbl

“% Define Method of Factor Extraction: 6aBywHbl

Missing data were casewise deleted

100 cases were processed (selected)
100 walid cases were accepted

Correlation matrix was computed for 10 variables

Quick Advanced | Descriptives |

Extraction method Max. no. of factors: |2
¢ Principal components
Mini. eigenvalue:  |1.000 @

Principal factor analysis:

" Communalities=multiple R?

" _Iterated cormun, [MINRES) 01

Number of wvarizbles: 10

Method: Principal components
lcg(1l0) determinant of correlation matrix: -4,108¢
Number of factors extracted: 2

a
Eigenvalues: €,11837 1

- | — I X tlihood factors l—
hod

method

LIEY

Quick | Explained variance Loadings [ Scores | Descwiptives]
|~

: : Highlight factor =
ﬂ Summary: Factor loadings loadings greater than: i,.’D @

Factor rotation:

Plot of loadings, 2D

M Hierarchical analysis of oblique factors

@ Summary

Cancel

[®] Options ‘

..........

Cancel

E Options ¥




[Tocne BpalleHns gakTopoB UX CTPYKTypa

cTaHOBUTCS bonee ACHON:

daktop 1 B OCHOBHOM CBA3aH
C pacTUTENbLHON NULLIEN,
doakTop 2 — C XXMBOTHOMN.

pr Loadings (Varimax raw) (6aBywHer)

Factor Loadings (Varimax raw) (ba
Extraction: Principal components
(Marked loadings are > ,700000)

Factor

anenbCuHbl, r |0 830623

baHaHbl,
Abnokwu. r

nomMuaopel, 1

orypusl, r
MACO,T
Kypuua, r
pbiba,r

0731151
0,097371
0,165722

HaCcekomMmble, I | U {0

YEpPBAKK, T

Expl.Var
Prp.Totl

0.74

0,456154

Factor
2

-0,019320

0,058905
0,082595
0,582885
0,4844389

0,560555
0.502121
3,357507
0,335751

Tak, nuweBblie NnpeanovTeHmns
naBMaHOB COCTaBNEHbI U3 ABYX
OCHOBHbIX (PaKTOpPOB —
OTHOLLEHNEM K XXUBOTHOWU U
PACTUTENBHOU MULLIE.




Factor 2

1,0

U O1T[0 C
DL HDIC cDEeIVIC DI C
ors OJ 10 b H
0lo ors 5C 0]=1»
(Da 0]010]=

Factor Loadings, Factor 1vs. Factor 2

Rotation: Varimax raw
Extraction: Principal components

Number of variables: 10
Method:
log(1l0) determinant of correlation matrix:
Number of factors extracted: 2
Eigenvalues: &,11837 1,800&8

Principal components

-4,1096

LIEY

Quick | Explained variance Loadings | Scores] Descriptives]

-

Factor rotation: vamm

Summary: Factor loadings

Highlight factor
loadings greater than: |'?0 @

Plot of loadings, 2D

Plot of loadings, 3D

08¢

06

04+

02}

00

Kypuua, r

i  Hierarchical analysis of oblique factors

0,0

——
Mﬂgo.pbfga-f S i
HSERREBRIle, r - [
ospgRh.
"B,
anenbCuHel, T ] )
<
01 02 03 0.4 05 0,6 07 0.8 0.9 1,0
Factor 1

Cancel

HITH Summary

[®] Options » ]




Ecnu mbl B ganbHENLLEM XOTUM MPOBOAUTL aHarnm3 CBsA3n
NUTaHNS NaBMaHOB C APYrMMU NEPEMEHHBIMU, Mbl MOXEM
3aMeHnTb Hawm 10 nepeMeHHbIX Ha Nony4vYeHHbIX OBa

doakTopa.

br Scores (6abywHbl)
Factor Scores (6abyuHbi) =]
Rotation: Varimax raw
Extraction: Principal components
Factor | Factor
1 ‘ 2
0.773261 -0,59909
-1,95924 -0,42839
-1,31803 -0,13560
0,17915 -0,70837
0,08277 -1,64135
-1,42460 0,42254
-0,19411 -0,39425
0,95212 -1,13020
0,03346 -0,20582
-0,70690 -0,41079
-0,18579 -1,75809
0,23559 1,19109
-1,09461  1,24608
-0,57400 -0,37563
0,17399 -0,08925
-0,57290 1,27404
-2,53492 -0,89944
0,53181 -1,11260
-0,27819 -0,00231

+ Factor Analysis Results: 6abynHbl

vh )
w
@

Number of £fa
Eigenvalues:

Quick ] Explained '-.-'ari.ancel Loadings Scores Descriptives[

[l Factor score coefficients Cancel
| {
E Options v

yave factor scores

_ Factor Score Coef?i.cients ::6563'L4Hb|]r Fac 4 \

|




TpeboBaHUsA K BbIDOpKaM Ansi NpoBeaeHUS
doaKTOpHOro aHanunsa

BHyTpu rpynn OomkHO OblTb MHOrOMepHoe §
pacripeoernieHue (OLEHKa — Ha OCHOBE
MCTOrpamMm 4acToT);

[OMOreHHOCTb oucriepcul (aNs MeToaa rnaBHbIX
KOMMOHEHT, HE O4YEeHb KPpUTUYHOE TpeboBaHme);

CBA3b NepeMeHHbIX A0MKHa ObITb JITUHEeUHOU,

Pa3mep BbIOOPKN He OOMKEH ObITb MeHbLUE 50,
onTuMasnbHbIi — 2100 HabnoaeHUN.

Mexay nepeMeHHbIMW AoMKHa ObITb HEHYriegas
Koppersauusi, HoO KoaddnLMEHTOB Koppenaummn, Brnmskmnx
eduHuUUe, ToxXe bblTb HEe OOMKHO.



Ecnun pacnpegeneHne He HopMaribHOE, CBA3b NEPEMEHHbIX
HennHenHasi, BbiIbopka HebosbLUuag:

MHoromepHoe wkanuposanue (Multidimentional
scaling)

Ha ocHoBe cxoacTsa (NodbIx guctaHumn!) mexay
HabngeHNsIMU NO3BOSIAET PacronoXnNTb UX B
NPOCTPAHCTBE HECKOIMbKNUX HOBbIX (0AaKTOPOB TakK, YTOObI
doakTopbl OOBACHANMN KaKk MOXXKHO OOMbLLE N3MEHYNBOCTW.



Ho ecnu gaHHble bonee-meHee yooBIETBOPAIOT

TpeboBaHMAM (hakTOpPHOro aHanmsa, nyyle NpoBoanUTb €ro,
T.K..

1. ®akTOpHbIM aHann3a - ropa3go bonee MoLlHag

npouenypa, HaMHOro Jiydle oueHMBaeT CBA3N UCXOOHbIX
nepemMeHHbIX;

2. PesynbTathbl ropasao npolle MHTepnpeTupoBaTh: B
MHOrOMEPHOM LLKanMpoBaHMN OYeHb TPYOAHO OOBLACHUTD,
YTO Xe 3HayaT nony4yeHHble paKkTop.bl.

OTO NPOCTO YMEHbLUEHME YNCNna NePEMEHHbIX, a He
CTaTUCTUYECKUN MEeTOoA,



Mol Habrogaem nosBegeHMe MonogbiX CYpKoB. Y Hac ecTb
15 nepeMeHHbIX, onucbiBaKOLWWLKMX colnanbHoe noesegeHue.
OTO 4YaCTOTbl KOHTAKTOB, KOTOPLIE MMEIOT pacrnpenereHue,
Aarnekoe ot HopMarsibHOro.

Mbl XxoTM 13 15
nepeMeHHbIX NoNyynTb 2-3,
KOTOpble Bbl XOPOLUO
0OBACHANN U3MEHYMBOCTb
B BbIOOpPKE.




(KaK eé nony4aTb — pacckas
ﬂ'an bLIJe) tmarpwua camok.smx (24v by 28c)

noBeAeHne Camok
1 2 3 4 5
C1 C 2 3 C4 | &5 C6 |
0,00000! 7,26493 5,98124 5,89343 5,42090 4,30431 4.5542(
7,26493 0,00000 5,22473 4,38381 2,80742 7,32318 4.5430¢
5,98124 5,22473 0,00000 1,62363 3,40424 3,97040 1,8530:
5,89343 4,38381 1,62363 0,00000 3,10151 417629 1,6289:
5,42090 2,80742 3,40424 3,10151 0,00000 5,06964 2.4979(
420424 220240 Q200 417629 5,06964 0,00000 3,28401
Statistics Graphs Tools Data Window Help 02 1,62892 2.49790 3.28407 0.0000¢(

, 88 3.82849 238734 431209 29378
. Reumes CtrieR | AddtoReport ~ | & K? 15 333272 207027 467842 29006

4 Basic Statistics/Tables |~ E]- (% 50 509 | it *hiﬂ’ %l =2 24 3.60398 2.71061 4.37663 3,2836:
|_ Multiple Regression 09 2,76385 1,67436 5.11905 2,7612¢

==yl 80 554498 431679  4.75471 4.3761:
Ib ANOVA . 39 5,54671 6.45181 527952  4,7807:
il Nonparametrics _ 19 4,84322 3,23147 7.64504 49787
2L Distribution Fitting - 19 4,84322 3,23147 7.64504 4.9787( v |

= 0

Advanced Linear/Nonlinear Models

Cluster Analysis

Yncno namepeHnn (CTpok)

Industrial Statistics & Six Sigma £ Factor Analysis

Power Analysis : Principal Components & Classification Analysis He MOXeT 6b|Tb 60j'|bLL|e 90

Data-Mining 4 Cangnical Analysis

AEME R

Statistics of Block Data = Bty (e Aiahses
Ay Classification Trees

STATISTICA Visual Basic =¥ Correspondence Analysis

Probability Calculator | HVILI :
A LA A Discriminant Analysis

4.25929 3.96281 %

- -~ General Discriminant Analysis Models

EREL




‘/+/- Multidimensional Scaling: matpuua camok
Quick 1 Options ]

lg] Variables: | ALL

& [lporpamma BpaLlaeT
e " HaLLW HabnoaeHUs B
NPOCTPAHCTBE TakK, YTOObI
PACCTOSIHUA MeXOy HUMU B

i E [101yYeHHO Moaenu
e - T = ny4yule Bcero
e L COOTBETCTBOBANM
2 slaosiss osserss MCXOOHbBIM PACCTOAHUAM
Dimen i MeXy HabMoAEHNAMU (yem

bonbLlle namepeHnn B Mmoaesnun, Tem
nyyuwe moaens dyaeT oTpaxartb
peanbLHOCTb, HO TeM OHa byaeT
CITOXXHee)

w wn

(VI S T SN o s T s W 0 W 8 ]

[ T S BEESS I

2
3
1
3
2
14
2
3
0
14
1
13
1
14
1
1
1
-

=] N 0 won - w
w

[y

E stimation procedure converged




K- Results: matpuua camok

Mbl Norny4yYnim UToroBytro

24 vars. from file

Number of dimensions: 2 KOHmMF a MI_O

Start config. (Guttman-Lingces) yp L'| .

Last iteraticn computed: 47; Best iteration: 20

D-star: Raw stress = 5,3075%2; Alienation = I_IOCMOTpMM HaCKon bKO
D-hat: Raw stress = 3,824731; Stress - )

OHa XopoLua.

Quick Advanced | Review & save |

[ Configuration (maTpuua camok)
H Summary: Final configuration ‘ - Graph final configuration, 2D l Cancel ‘ = =
: ‘ Final Configuration (matpuua camok)
il D-hat values ] | [®] Options ~ | D-star: Raw stress = 5,307592; Alienation = ,0958819
D-hat: Raw stress = 3.624791: Stress = 0793287
i D-star values \ [57] Graph D-hat vs. distances | Distance| D-star D-hat
il Distance matrix - Graph D-star vs. distances l 7 >
‘ l g(ﬁ’:i) g'ggggi;'orooom 0,000163

Summary statist 7] Shepard di S | R -

BB Sunmay saisics {59 heparddigan_| D(22.16) | 0,000328  0,000085 0,000163

)
)
D(19.,14) | 0,000083 0,000087 0,000163
D(22,19) | 0,000074  0,000156 0,000163
D(19.16) | 0,000254 0,000169 0,000167

)

)

)

)

D-star n D-hat — BbluucneHHble D(22.14) | 0.000156 0000172 0.000167
D(16.14) | 0.000172 0.000243 0.000167

I'IpOI'paMMOm ANCTAHUNN MeXOY  [EEXBIEKuE ey

D(16.15) | 0,000085 0.000328 0,000167

I/I3MepeH|/|F|M|/|; paCCTogHMg D(21, 2) | 0077300 0,077300 0,077300

D(16. 2) | 0,179191 0.099765 0.179191
D(15, 2) | 0.179237 0.115304 0,179237

yI'IOpﬂD,OLIeHbI Mo HUM. D(22, 2) | 0.179369 0,122014 0,179328
. D(14, 2) | 0.179287 0.160012 0,179328
Distance — pealibHblE D(19, 2) | 0.179330 0,160621 0,179330
D(24. 5) | 0.214672 0.179066 0.198856

ﬂ,l/lCTaHLl,l/lVl, .D'OJ'I)I(HI:I CTOATb B D(22.21) | 0,239922 0.179191 0,198856

)
D(21,15) | 0,239840 0,179237 0,198856
D(21,19) | 0,239898 0,179287 0,193856
TOM >Ke nopﬂﬂ'Ke' D(21,14)| 0,239872 0,179330 0,198856
D(21,16) | 0,239812 0,179369 0,198856
D(17.7) | 0,115304  0,214672 0,198856
D(24,11) | 0,099765 0.,239812 0,198856
D(20.11) | 0.160621 0.239840 0.198856




- Results: matpuya camok

24 vars. from file

Number of dimensions: 2

Start config.: (Guttman-Lingces)
Last iteration computed: 47;
D-star: Raw stress = 5,630753%2;

D-hat: Raw stress = 3,824731;

Best iteration: 20
Alienation = ,085881%
Stress ,0793287

LY

Quick  Advanced | Review & save |

Fad Summary: Final configuration l Graph final configuration, 2D ’ Cancel
E Options v l

D-hat values J i%Y Graph final configuration QL'[

D-star values l Graph D-hat vs. distances ,

Distance matrix l Graph D-star vs. distances ’

Summary statistics

Shepard diagram

Hnarpamma Lenappa
NOKa)KeT, XOPOLLO 1nn
MOJESb corriacyeTcs ¢
NCXOAHbIMN AAHHBLIMU: YEM
Brvke TOYKM K KpaCcHOM
NVHUN, TEM ITyuLLE.

Shepard Diagram
o Distances and — D-Hats vs. Data

Distances/D-Hats




- Results: matpuya camok

Configuration (maTpuua camok)

. from file

Final Configuration (matpuya camok)
f dimensions: 2

S ey S T B D-star: Raw stress = 5,307592; Alienation = 0958819
ar ont Lot Gut a oce % 4 e v ;i e o
DN SO - . 3 . Bamt omentoms 0 D-hat: Raw stress = 3.624791; Stress = ,0793287
D-star: Raw stress = 5,3075%92; Alienation = ,03858815 DIM. 1 DIM. 2

D-hat: Raw stress = 3, 47581; Stress

PN [ =

1_60164! 0,895796
-0,86021 0,007414
0,58356 -0.680463
0,34854 -0,587312
-0,09315  0,042218
1,563148| -0,056726
053722 -0,354419
0,19641 0,537737
0,19735 0,252446
0,49544  0.085739

Quick Advanced | Review & save |

peE

H Summary: Final configuration Graph final configuration, 2D ’

iiii] D-hat values i%Y Graph final configuratior [®] Options ~ |

— WO~

D-star values ‘ - Graph D-hat vs. distances

elielielivlielivlelielieiin]

i l
il Distance matrix l - Graph D-star vs. distances ’
i |

Summary statistics ‘ - Shepard diagram

Scatterplot 2D

Final Configuration, dimension 1 vs. dimension 2

HakoHeu, nony4nm 3Ha4deHus
HOBbIX NEPEMEHHbIX A5
HaLMX HabnaeHUN n
NOCTPOUM KapPTUHKY, e OHU
PaCnonoXeHbl B NPOCTPAHCTBE
9TUX MEPEMEHHbIX

Dimension 2

05

Dimension 1




VHTepnpeTtauuns pesynsratoB MHOTOMEPHOro
LLIKaNTMPOBaHUSA —

NCKNIOYNTENBHO HA OCHOBE KapTUHKK, rae HabnwaeHuns
pacnonoXeHbl B NPOCTPAHCTBE HOBbIX NEPEMEHHbIX.

[TlocMOTpeTb, Kakaga ncxogHasa nepemMeHHas Kakow Bknag
BHOCUT B NOJTyYeHHble NePEMEHHbIE, HEMNb34.




KNACTEPHbIV AHANN3

JTO BOOOLE He cmamucmuyeckul Memood, a YNCTO
onucaTtenbHas MaTemMaTudeckas npoueaypa rpynnmpoBKu r
Knaccudpunkaumm gaHHbIX.

30ecb BooOLe
HENpUMeHMMa NpoBepKa
CTaTUCTUYECKOU
3HAYNMOCTU

Knaccudpmkauusa: nporpamma
Ha4YMHaeT C KnacTepoB, coaepKaLlmx
He bornee ogHOro afieMeHTa; NOTOM —
He bonblue ABYX, U.T.O, N B KOHLIE B
ogHoM 6ornbLIOM KnacTtepe
OKa3bIBalOTCA BCE SMNEMEHTHI.




Nnesa aHanu3a —

1. PaccuuTbiBaloTCa oucmaHyuu mexay nsmepeHnamm B
NPOCTPAHCTBE UCXOAHbLIX NePEeMEHHbIX;

EBKNNOOBbLI ANCTAHLNNY;
KBagpart eBknuaoBa paccToAHUS (ECNU XOTUM YBENUYUTL BEC

OTAESbHbIX OOMbLUNX PAa3HOCTEN);
MaHX3TTEeHCKOE pacCTosAHME (eCNN XOTUM YMEHbLLUUTb BEC

OTAENbHbIX OOMNbLUMX PACCTOSIHUN)

2. Ha ocHoBe 3TnXx gucTaHuum pasHbiMM criocobamu
0ObEKTbl 0OBLEANHAIOT B K/lacmepabl

MeTog onuxanwero cocena (Single linkage = nearest |
neighbor; pacctosiHne mexay knactepaMmm = PacCTOAHUIO ¢ 'ﬁl'"“l"'.'
Mexay onmxanwmnmm obbekTamMm B HUX);

[TonHaga cBasb (Complete linkage; pacctosiHue mexay
Krnactepamu onpegensertca Hambonee ganbHUMM OObEKTa

HUX; HE rTOAUTCH, ecnu Knactepbl OPMUPYIOT LIEMOYKN);
B-tenom; MoxxHO BEIOMpaTE MeTom, KOTOPIA AaET NyYlUUin pe3ynbra

""J\{l} 12

~/

OcCHOBHOW pe3ynbTaTt — NonyyYyeHne nepapxm4eckoro gepesa



[Mpumep.

Y Hac ecTb MoJioable NeMypbl, KOTOpLIE MOCIe pacceneHuns
3aHAnNuM gynna B fiecy. VI3aBeCcTHbl KoopanHaThl KaXaoro gynna.
Mbl XOTUM y3HaTb, POPMUPYIOT NN 3BEPLKN NPOCTPAHCTBEHHLIE
KrnacTtepbl?




Statistics Graphs Tools Data Window Help

4 Resume...

Zm Basic Statistics/Tables

I_ Multiple Regression
=

g ANOVA
Nonparametrics
Distribution Fitting

2, - - -
L Advanced Linear/Nonlinear Models  »

K : ec
ES Industrial Statistics & Six Sigma
Nk Power Analysis

L Data-Mining

Statistics of Block Data

#5 STATISTICA Visual Basic

24 Probability Calculator

9 300 m
10 261 m

Ctrl+R

Add to Report ~ | &% K2

TR SR
»| K Factor Analysis

| |
Principal Components & Classifi Data: knactepel 38epbkos.sta (10... | = {“_ (=)

2
v ¥y Canonical Analysis
2 & Reliability/ltem Analysis
Ad Classification Trees
2 Correspondence Analysis
Multidimensional Scaling

Discriminant Analysis

6250333
624866,6
6246059
624520,1
624623,2

624973

624534
624576.,5

624605
624598.9
624861.,6

624780
6247561
624708.5
624761,3

(ada ¥ Nade ol )
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5621661
5621511
5621786
5621484
5621409
5621505
5621477
5621523
5621513
5621745
5621546
5621710
5621498
5621831_:J
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.. Clustering Method: knacTepebl 38epbkos il___J
Mbl Byaem paccmaTpuBaTth

..........

— OPEBOBUOHYIO KrlacTepusaumio;
KnacTtepbl Oygem CcTpouTb Ha

=RER WO-Way [oinin Mi 5
e e OCHOBE €BKITMAO0BbIX AUCTaHLUN
e pen Data

i MeToaoM OnukawmLlero coceaa.

§=3} Cluster Analysis: Joining (Tree Clustering): knacrepel 3eepbkos Tl [1=

Quick ﬁdvanced[ 0K

@ Variables: ':-: utm-y utm Cancel

Input file: E Options I
b

Cluster:

Amalgamation (linkage] rule:

Distance measure: s
MD deletion

(¢ Casewise
| Batch processing and reporting (" Mean
substitution




S P JOINING RESUILS: KlalTepbl SBEPbBRUB H — x

Number cof varizbles: 2 MO)I(HO nonyl‘IMTb

Number of cases: 40

Joining of cases 9
Missing data were casewise deleted ManMLly HMCTaHL"MM

Amalgamation (Jjeoining) rule: Single Linkage

Distance metric is: Euclidean distances (non-standardized) —%;li_l Me)KD'y Ha6_r| }Oﬂ'eHMQMM
i [ Sie| (Hanpvimep, Ans
Cancel MHOIomMmepHoOro
E] Harizontal hierarchical tree plot il Distance matriz I
Vertical icicle plot iiiiil Descriptive statistics | M LLI Kan M po Ba H VI H )
Iv Rectangular branches @ Matris

[~ Scale tree to diink/dmax*100 i
Tree Diagram for 40 Cases ‘

i Amalgamation schedule Single Linkage
Euclidean distances

Graph of amalgamation schedule

MoXHO HapucoBaTb
OepeBbs pasHOro emaa u
NOCMOTPETb, Ha KaKnxX

O o —
PSRN TS,

HJ?
2

T 0O X
LIrrrr el cpcpl

L‘J/a___H
AL NPT L

|
3,

YPOBHSIX BblAENA0TCA gga
Knactepbl 4

E§§% — = }

0 20 40 60 80 100 120 140 160

Linkage Distance




Number cof variables: 2 HOCMOTpMM, Ha KaKMX

Number of cases: 40
Joining of cases

Missing data were casewise deleted paCCTOHHMHX KaKme

Amzlgamation (jeining) rule: Single Linkage

Distance metric is: Euclidean distances (non-standardized) OCO6M 06-beD|MHHI'OTCH

Quick Advanced | B K.rl a CTe p bl

Cancel
D Horizontal hierarchical tree plot I il Distance matrix

i

R . . Options ¥
Vertical icicle plot | il Descriptive statistics & o

IV Rectangular branches g M atrix
[” Scale tree to diink/dmax*100

iiiil Amalgamation schedule algamation Schedule (knacrepe! 38epbkos) =sE=h|

Graph of amalgamation schedule l Amalgamation Schedule (knacTepbl 3B8epbKoB)
Single Linkage
Fuclidean distances
linkage |lObj. No. | Obj. No. | Obj. No. | Obj. No. | Obj. No. | Obj. No. | Obj. No. | Obj. No. | Obj.
6 || distance ‘ 3 | 4 | 5 6 | S :
| 1,9409459 | I

5,693835
7.507034
8.316082
10,32054
11,15430
11,94573
12,02269
14,62312
17.06330
17,96975
21,02993
22,31342
22.85211
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bf Linkage Distances across Steps

Plot of Linkage Distances across Steps
Euclidean distances

Q
o
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4
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— Linkage

16 20 24 28 32 36 40 Distance

[1o aTOMY rpadpmky MOXHO NOCMOTPETL, HA KAKOM PacCTOAHUM
NPOUCXOOAT CKa4Kku B ANCTaHUMAX NpucoeguHeHuns. Ecnu
Takne CKayku eCTb, 3Ha4YUT, ECTb U KNacTepsbl
COOTBETCTBYIOLLEro pasmepa




[ONCKpUMUHAHTHbLIN KnacTtepHbin

aHanus aHanu3
V HAcC eCThb UCXOOHO Y Hac eCTb HECKOJIbKO
cywecmeyoujue pynnbi. nepemeHHbIX. Mbl Ha
Mbl ULLEM NEDEMEHHblE, <« OCHOBE HUX XOTUM
KOTOpble Nyylle BCero ux knaccupnumpoBaTtb
pa3aensioT BbIOOPKY — NPOBEpUTh, He

o0begunHAKTCSA N
HabngeHns B rpynnol.

MHOIromMmepHoe wKalimpoBaHuMe

daKkToOpHbLIN aHanNus,;

Y Hac eCTb HECKOIbKO repemMeHHbIX.
Mbl XOTUM KnaccnuumnpoBaTtb UX
NN YMEHbLLUNUTb NX YNCIO



OTO ObIAO MOCAEAHEee 3aHATUue
Hawero cemmHapal

Cnacub6o 3a BHUMaHue!

Mos nouyTta: ninavasilieva@amail.com
(HnHa AnekcaHgpoBHa Bacunbesa)




