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5 WHcTpyMeHTbl Gnhumeric ANs CTaTUCTUKOB

NHCTpYMEHTbI cTaTUCTUYECKO 06paboTKM [aHHbIX HAXOAATCHA B MyHKTE [/1aBHOMo
MeHlo «CepBuc/CtaTucTmyeckuini  aHanm3» (puc. 5.1). B 3TOli rnaBe paccMoTpum
NPVHUMMNBLI paboTbl 60NbLUMHCTBA M3 HUX, MOCKO/IbKY OT BEPCUM K Bepcun [06aB/isatoTCs
HOBblE MHCTPYMEHTbI Y BO3MOXHOCTMW.
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PucyHok 5.1. Cpeactea

CTaTUCTNYECKOIo aHasin3a

5.1 OnucarenbHbIe cTaTUCTUKN

NccneposaHue BO3MOXHOCTe Gnumeric No CcTaTUCTMYECKOn 06paboTke AaHHbIX
HayHeM C npocTeilen 3agayun — NOYYEHUSS OCHOBHbIX CTATUCTUYECKUX XapaKTepucTuK
BbIOOPKM. B KayecTBe WUCXOAHbIX AaHHbIX OyAeM WCNoAb30BaTb AManasOHbl SYeek,
3ano/IHEHHbIE NOC/Mef0BaTe/IbHOCTLIO  CrlydaliHbIX uucen. [pumepbl AaHHbIX 3[4ecCb
NPVBOAWTb HE MMEET CMbIC/a, NO3TOMY ByAeT OnucbiBaTbCHA BN, UCXOAHOrO MOAENbHOIO
pacnpegeneHna M ero napameTpbl, a Ha puUCyHkax OyayT npuBOAUTLCA AMasioru
dhopmMmpoBaHns MCXOLHbIX AaHHbIX U pe3y/ibTaTbl.

[Ana Havyana ccopmupyem BbIOOPKY C HOpPMasibHbIM pacnpefesieHnemM, 3anas
cpefHee 3HavyeHve 5 n cTaHgapTHOe OTK/IOHeHWe 1. 3To AenaeTcs B NOMOLLbIO Avasiora
«eHepaunss cnyyailHbix uucen» (puc. 5.2), BbI3bIBAEMOIO W3 [1ABHOMO MEHIO
(«MpaBka/3anonHuTs/l eHepaymsa Cny4aliHbIX yucen...» nnu
«JaHHble/3anonHuTb/leHepaLms criydanHbIX YACEN...»).
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[ eHepayHA cAYyYaliHEH 4YHCEA

Cioy=aiHee Qricna Tapame Toe |BbIBD,EI, |

LTy THE § HopraneHoe b
CpegHees: 5

CTaHASpTHOE OTHNOHEHME: 1

= _I"j
Crpasxa o/ [pMEHTE @DIMEHHTI: -Q:'EIQK

PucyHok 5.2. Bbibop pacnpegenieHus /s co3gaHust CXOLHbIX
AaHHbIX

Ha Bknagke «CryyaliHble yncna» yctaHaBnnMBaem BUZ, pacnpegeneHus (noyemy-To
Ha3BaHHbIA «AncTpnbytmB») - HopmanbHoe, CpefHee 3HayeHve — 5 n CraHgapTHoe
OTK/NIOHEeHVe — 1. Ha BKnagke «[llapameTpbl» ycTaHaB/mpaem YMCNO nepemMeHHbiX — 1 n
Pa3mep Bbli6opku — 25 (puc. 5.3).

Ctp. 21344
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[ eHepayHA cAYyYaliHEH 4YHCEA

Cryqaitele qwcna [NspaneToe Brsog

Hacno nepevedHe:: 1

FPaznep ewBopHA: 25|

= _I"j
Crpasxa o/ [pMEHTE @DIMEHHTI: -Q:'EIQK

PucyHok 5.3. OnpegeneHve napaMmeTpoB BbIGOPKN

HakoHel, Ha Bknagke «BbiBOg» ycTaHaBnmBaem AuanasoH BbiBOga — AvanasoH
A4yeek, HauyMHasd, Hanpumep, ¢ A4 Ha Tekywem nucte (puc. 5.4). lNocne HaxaTua Ha
KHOMKM «[puMeHnTb» 1 «OK» OyaeT nosiydeHo 25 crydyailHbIX 4yucesl C 3afaHHbIM
3aKOHOM pacnpegeneHus.

Ctp.31n344
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[ eHepayHA cAYyYaliHEH 4YHCEA

Cryuaitee wmcna |MNapanetpe Brsog
Pasvewyenne BrEBOJA

HoBeil mmcT
HoEan kHWCE

* [manssoH etecga:  DescriptivelAd| EE

(lopnaTHpoBaHHe BLEBOja

¥ AETosanoiHeEHKe CTonfBuos
¥ J9cTMTE gManasoH BbiE00a
CoxpaHATE f0pMaTHROBAHWE AMANaS0OHS BhEBOLS

EDXpaHFlTb HEOMMEHTaPRKIM AKanasoHa BelECLS

BocTaEkTe B A4efikM: Yalues =
= _I'r=
Crpasxa o/ [pMEHTE @DIMEHHTI: -C,'EIQK

PucyHok 5.4. HacTpolika pasmelleHus pe3ynbTtaToB

Tenepb nosyynm 6a3oBble CTATUCTUYECKME XapaKTepUCTMKM 3TOW BbIOOPKM Kak
OYyATO Mbl MPO HEEé HW4Yero He 3HaeM. [19 3TOro BblAE/IMM HAlWW [aHHble U BbI30BEM
ananor «OnucaTenbHble cTatucTukm» («Cepsuc/Ctatnctuyecknii aHanms/OnncatenbHble
CTaTUCTUKK...») (puc. 5.5).

Ctp. 41344
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OnHcaTeAbHEE CTATHCTHEH

Bsog | CtaTHoTHuscHMe | Brieog

Crpaexa

BrxogHom granasoH: Descriptive | $0%d 30528 EE
MynnpoEaTe No? * Cronguel C ook J&nac T
Me T4

@DIHEHHTI:

ok

PucyHok 5.5. OnpegeneHne ananasoHa faHHbIX 14
06paboTKn

Ha Bknagke «BBog» npoBepsieM NpaBW/IbLHOCTb AvanasoHa BBOAA, HA BKNaAKe
«CTaTucTnyeckme» npu Heo6XoAMMOCTM YTOUHSIEM [0BEpPUTENbHbI MHTepBas U Apyrue
napameTpbl (MOXHO BCEe OCTaBMTb MO YMOJ/IYaHMWIO, Kak Ha puc. 5.6). HakoHel, Ha BKknaake
«BbIBOA» OMATb-TaKM 33[aeM SuYeiiKy TeKyLlero fnicTa, C KOTOpPOW HauyHeTCs BbIBOf

pesynestartos (puc. 5.7).

Ctp. 51344
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OnHcaTeAbHEE CTATHCTHEH

Beocg CTaTHcTiHecHMe Bmsuﬂ|
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Crpaexa @DIHEHHTI: -QEIQK

PucyHok 5.6. YTOUHeHne napaMmeTpoB 06paboTKN AaHHbIX

OueBngHO, 4YTO pa3 25 TOYeK AaHHbIX HauyMHawTcA C A4, TO VMMEeT CMbIC/
BbIBOAUTL pe3y/ibTaTbl CTAaTUCTUYECKOIO aHasim3a nocse OKOHYaHUsA AaHHbIX. XOTA HUYTO
He MellaeT BbIBECTM pe3y/ibTaTbl Ha OTAENbHbIA SINCT, 3TO HE O4YeHb YA06HO, ecnu
NMPUXOLUTCA CPaBHUBATL XapakTePUCTUKN HECKOSIbKUX BbIOOPOK.

Ctp. 61344
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7 DnHcareabHEE CTATHCTHEH i = ile 4
Beon |CtaTmcTiueckke Brsog
PasneweHve BLEOAA
HoBbih ot
HoEsa kHMCS
* fuanazoH epeoaa:  Descriptive! sA%30| EE

(lopHATHPOBAHHE BLEDJA

¥ AsToSanonHEHME CToNBUOE

¥ OUicTTE AManasoH BEECOS
CoxpaHATE foOpMaTUROBSHME AMAaNasoHa BhE01a
CoxpaHATE HOMMEHTIRMA AMaNa30HS BeIBO0S

BocTaErTe B AYefHM Formulas hd

Crpaexa @DIHEHHTI: (ﬂQK

PucyHok 5.7. OnpegeneHne pasmeLleHnsa pesynbtaTtoB
06paboTkn

B panbHelwem 6e3 0co60i Heob6XoAMMOCTM BCE 3TWM OAHOTUMHbIE AManoru
npMBOANTLCA He ByayT. Tenepb NOCMOTPUM Ha pe3ynbTaTbl 06paboTKM UCXOAHBIX AaHHbIX
— Te camble onucaTtesibHble CTaTUCTUKM 4151 HOPMasibHOTO pacnpegenenus (puc. 5.8).

A CronBey 1

31 CpegHes 5. 0d4e49093928053
32 CraHpapTHaA owWbEka 0. 1822652094598
32 Megwmana 5.01330411151615
34 Moas #H /A

325 CTtaHgapTHOoOE oTHMNOHEHME 0,.91182634 729922
36 BrfopouHan guMchepckA 0,831427 28762905
37  Jncuecc 1.11813424026683
23 Accume TpmA 0, 653397459421218
329  [lmanasoH d  DEFEZERTITE 1569
A MuHamgm 2-d458d2 160522619
d1  Marcwmym 7 .A2hEETd5254183
d2  Cynna 126, 116227473213
42  KommuecTteo 20

PucyHok 5.8. OnucartesbHble CTaTUCcTUKK o
HOpPMasibHOro pacnpegeneHus

N3 npuBeAEHHbIX pe3ynbTaToB BUAHO, YTO CTEHEPUPOBAHbLI OblIM AENCTBUTENBHO
Cny4yaiiHble uucna. BbluncneHHble MO BbIOOPKE 3HAYeHWs 6MU3KM K napameTpam, Mo

Ctp. 71344
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KOTOpbIM (popMMUpOBasiacb 3Ta BblObOpKa, HO COBNafeHVe He upeasibHoOe, T.e. pakTop
«CNy4yarHOCTW» [EeNCTBUTENIbHO uMeeT MecTo. OTCYTCTBME 3HavyeHus A9 MoApl,
BEPOATHO, CBA3AHO C TeM, YTO MCXOoAHasA BblOOpKa BOCMPUHUMAETCA Kak BapuaTUBHbINA
ps4, B KOTOPOM HET BapuaHTbl C MakCUMaslbHOW 4acCTOTOW, MOCKOJIbKY 3HAYeHUs He
NOBTOPSIOTCA.

Tenepb npogenaem Te e onepauuv ANs pPaBHOMEPHOro pacnpefeneHus B
AnanasoHe [-2;2] 1 nocMoTpuUM Ha pesysbTaThl (puc. 5.9).

Cronbsy 1

Cpeones 0.15410167465159
CTaHospTHEA owdbHS 0. 18644560472611
MeamaHa 0. 1061632800092
Mooa #H/A

CTaHaspTHoOE O THAOHEHKE 0, 9383222802 362054
BrifopodHas  grcnepciis 0. 8R59049082804211
JRCueCC -0, 664347996806 22
ACCHE TRKA 0. 1037 7R0R2E2021
AranazoH 3. 5e023754139630
MMM -1.63299821817276
Marcimym 1, 8927239323250
Cymna 3,.80204 18662898
KonmuecTen 20

PucyHok 5.9. OnucatenbHble CTaTUCTUKK oA
paBHOMEpPHOro pacnpeaeneHuns

34ecb CTaHAapTHOe OTK/IOHEHVE OYEeHb BEJSIMKO MO CPaBHEHMIO C AMana3oHoM OT
MUHMMYMA [10 MaKCMMYMa, YTO HeyAUBUTE bHO A1 PaBHOMEPHOro pacnpeaesneHus.

Takum 06pa3ONL WHCTPYMeHT «OnucaTtesibHble CTaTUCTUKU» MO3BOIAET NOMYyUYnTb
NpakTn4eckn sce HGO6XO,D,VIMbIe CTaTUCTNYECKNE XapaKTeEPUCTUKN I/IMe}OLLI,EVICFI Bbl60pKl/I.

5.2 [lporHo3upoBaHue

CratncTnyeckoe nporHo3npoBaHne (B aHr/1083bI4HbIX CTATUCTMYECKUX MporpaMmmax
— forecasting) sBnseTcA Ha camMoM fJefnie CrnakuBaHWeM, KOTOpPOe MpPUMEHSsIeTCsa O/
Bble/IeHVs TEHAEHL MM NPU CU/IbHOM pa3bpoce ToYek NCXOAHbIX AaHHbIX. B Gnumeric aTa
npouegypa MOXeT NpoBOAUTLCA [ABYMSA crnocobamnm — MeToLOoM 3KCMOHEeHUuanIbHOro
CrnaxmBaHuA M MeTOA4OM CKOJb3Auero cpefgHero (COOTBETCTBEHHO, KOMaHAbl r11aBHOroO
MEHI0 «CepBunc/CTaTUCTMHECKNIA aHanns/porHo3npoBaHne/KCNoOHEeHLaibHOe
crnaxuBaHue...» n «Cepsuc/Ctatuctnyecknin aHanms/lMporHosnpoBaHne/Ckonb3siee
cpefHee...»). MNpu BbIbOpe CrnaxmBaHnUs METOLOM CKOJIb3SLLErN0 CPeAHEro MOXHO YKa3aTb
KO/INYeCTBO TOYEK, N0 KOTOPbIM ByAeT NPOBOAUTLCA YCPeAHEHME.

PaccmMoTpum npuMep C HEKOTOPbLIMI 3KCMepUMEHTa/IbHbIMK AaHHbIMK (puc. 5.10).
Bektop X npeacTaBnsieT cO60/ HEKOTOPYH HE3aBUCUMYIKO MEpPEeMEHHYl, BekTop Y —
M3MEpeHHble 3HaueHusi. [lpaBee npuBedeHbl pe3ynbTaTbl  3KCMOHEHLMasIbHOro
CTNIAXUBAHMUSA W CINAXUBaHWS METOAOM CKOMb3SILEro CPeAHEro no TPem TouKam.
MocKonbKy MpW CrnaxuBaHUM A1 [AHHOTO 3HA4YeHUs Y OKasblBalOTCH 3a/1eiCTBOBaHbI
npeablaywune v nocnenyolme 3HauyeHus, To KONMMUYECTBO «Cr/1aXEHHbIX» TOYEK MEHbLLE,

Ctp. 81344
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4yeM KOSIMYECTBO UCXOAHbIX. STO BMAHO Kak No OTCYTCTBUIO NOC/NeHEro 3Ha4eHnss B 060mXx
C/lydasax CrnaxmusaHus, Tak M K3 coobuweHns «#N/A (HeT p[aHHbIX)» B Havane
nocnefosaTenibHOCTU. /1 CKOMb3SALWEro cpefHero no Tpem Toykam pesysbTar Boobuie
HauYMHaeTCA TOMbKO C TPEeTbel TOUKU Noc/efoBaTelbHOCTH.

2

A Jxcn, crnagusaHKe CRones, cpegHeEs(3)
4 Crongey 1 CronBey 1

5 H ¥ #H.A #M/A

& 1 80,54 B0 50000 #M/A

7 2 54,21 5947000 51920000
a 32 5101 52 F0E200 43.4935353
| d 25,26 20748640 21566667
10 5 18,43 20895728 18,.933333
11 B 13.11 14 . 6a67 46 14, 7a3353
12 71275 13,133349 11643333
13 g 9,07 9882670 9. d0EEET
14 =) G.d 7095524 b.B3535353
15 10 4,43 d 962207 d 740000
16 11 3.39 2.70dE61 2. 3260667
17 12 2,16 2468932 2.416667
13 13 1.7 1.853786 1. 6E6E6E6ET
19 14 1.14 1.282757 1.1a3333
20 15 0,65

h PucyHok 5.10. VicxogHble gaHHble U pe3ynbTarthl

CriiaXnBaHunA

pathmk ncxofHbIX AaHHbIX U pe3ynbTaToB CriiaXxmBaHUA nokasaH Ha puc. 5.11.
Hy)XHO 3amMeTuTb, YTO camu onepaunn CrnaxmsaHus («NPOrHO3MPOBaHMA») Aat0T TOJIbKO
YNC/OBbIE 3HAYEHMUA.

Ctp. 91344
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a0

. Y
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PucyHok 5.11. 'padomyeckoe npeacrtaB/ieHNe NCXOOHbIX AAaHHbIX U
pe3y/ibTaToB CrinaxusBaHus

N3 rpadmka BUAHO, YTO CKOMb3sllee cpegHee (CN/OWHAs SIMHWA) B AAaHHOM
npumepe AaeT NydlWiA pe3ynbTaTt, HO YemM 60/blle TOYeK y4yacTBYHT B ycpeaHeHun (1
yem 6osiee rNagKoil monydyaetcs KpuBasi), TeM 6osiblle TouYek B Hayasie M B KOHLE
TepsoTCs.

5.3 Koppensauuns

KoppenaunoHHblii aHanu3, Kak U3BeCTHO, NO3BOJISIET BbISIBUTb B3aMMOCBSA3b [BYX
CryyaiHblX BesmuuH. KoapdomumeHT koppensaumm (koppenauusa no MyMpcoHy) MoxeT
NpUHUMaThb 3HavyeHnsa ot -1 go 1. Uem 6nmxe Kk 1 abconoTHaa BennumHa koappuumnenTa
Koppensauuu, TemM CU/IbHEE CBA3aHbl ccneayemMble criydaiiHble Be/IMUUHbI.

[na npumepa paccMOTpMM HECKOsIbKO BblGOpOK. lNMepBas Bblbopka (Ha3oBem ee
«Bblbopkal») ABSAETCA HOPMaUILHO pacnpeneneHHol cyyainHo Be/IMYNHON CO CpefHUM
3HayeHVeM 5 1 CTaH4apTHbIM OTK/IOHEeHMEeM 1, BTopas («Bbibopka2») - Takke HOpMasibHO
pacnpefesieHHass criyyaiHas BefiMyMHa CO CpefHUM 3HadyeHvem 4 1 cTaH4apTHbIM
OTKNIOHEHMEM 2, TpeTbsa («Bblbopka3») - cnydaiHas Be/MuMHa C  pPaBHOMEPHbLIM
pacrnpegeneHmem B uHTepBane [-2;2]. YeTBepTas Bblibopka («Bblbopkad») nonyyeHa
nyTeM yABOEHUS 3HavyeHuin Bbibopknl v gobaBneHns K pesynbtaty 3HadyeHuin Bblbopku3
(T.e. Bbibopkad=2*Bbibopkal+Bbi6opka3) B KaKaoii TOUKe.

MycTb B Kaxaoin BblbOpke 6ygeT no 25 3HavyeHuid, M HauyMHaTb reHepauumto
MCXOAHbIX AaHHbIX 6yaem co ctonibua A. MNocne co3gaHns BbIOOPOK Bbi3blBAaEM Auasnor
«Koppensauyusa» («Cepsuc/Ctatuctnyecknin aHanma/Koppenayms...», puc. 5.12).

Ctp. 10 n3 44
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x KoppeaayHs i i =alE .3

Bsog Breog

BrxogHom granasoH: MueTtl! $A$3: sDs2a)| @
MynnpoEaTe No? * Cronguel C ook J&nac T
¥ MeTH

Crpaexa @DIHEHHTI: (:EQK

PucyHok 5.12. OnpepgeneHve NCXoaHbIX AaHHbIX 41
BbIYMC/IEHNA KOpPPEeNnAaLmn

MNpuceBoeHne MMEH CTONOLaM WCXOAHbIX [AaHHbIX W WCMOSIb30BaHME pexuma
«MeTkn» B pguanore «Koppensuus» M0O3BOMASET Ha BbIXOAe MNOMYYNTb WMEHOBAHHbIE
pe3ynbTathl (puc. 5.13).

a0

31  Koppeaaua | Budopesl BrifopHss Oufomad BuBopssd
32  BuBopesl 1000000

32 DuBoonsd -0, 230614 1, 000000

24 BuiBoprsd -0,282875  0.2Ve3E720 1. 000000

28 BuiBoorsd 0,.999:37 | -0 320260 -0.286%90E 0 1000000

PucyHok 5.13. Pe3ynbTaTbl BblMMCNEHUA KOPPENSALNN BbIGOPOK

BugHo, 4tOo Kaxpgas BblOOpka cama C CO6Oi npekpacHO Koppenupyet
(koathpuumeHT paBeH 1), a yeTBepTas BblboOpka C nepBoit AaeT KOINPUUUEHT NOYUTH
paBHbI 1 (NOYTW, HO HEe COBCEM, MOCKO/SIbKY Bbibopkad uvckaxeHa [OMNOSHUTENbHbIM
BNnAHMEM Bbl6opKn3).

AN ynpaxHeHWs Mo/Ie3HO  BbIUMC/IUTL  KOI(RMULMEHT  KOppensuum  AByX
HE3aBNCMMbIX BbIGOPOK  C/lydyaiHbIX BE/IMYMH C  OAMHAKOBbLIMK  MapamMeTpamu
pacnpegeneHusi.

Ctp. 11 n3 44
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5.4 Koapuauus

KoahdpmumeHT KoBapuaumuM Takke MO3BOJMISET OMNpefenunTb  B3aMMOCBA3MU
C/lyYailHbIX BEJ/IMYMH, HO, B OT/INYME OT KO3a(pdmumeHTa koppensumm, aToT napameTp He
ABNAETCA HOPMWPOBAHHbLIM, MO3TOMY €ro 3HavyeHue He HeceT HUKakoW O4eBUAHOW
nHdpopmaunn. bonee  nHOpmaTVBHBIM  ABMAETCA  BblUWC/NEHME  KOIDULUMEHTA
Koppensaumu. MocmoTpum Ha pesynbTarhbl BblUMC/IEHNA koBapvauun
(«Cepuc/Cratuctuyeckunin aHanns/Kosapmaums...») 4N TeX Xe UCXOAHbIX AaHHbIX, YTO U
B MPUMepe BbluMCNEHNS Koppensauun (puc. 5.14).

et

A7 Kogspeseas  BuBopesl Ouibooa? Bubopmal | BuBopesd

38 Oubopral 3.573914

39 Gubopess -1,.428732 5.22851

40 Oubop=aid -0, 563336 0.ee571 1.109652

41  Ouibopead 091494 -2.79089 -1,015704 0 14081415

PucyHok 5.14. Pe3ynbTaT BblYMCMIEHUS KOBapuaLum BbI6OPOK

BuaHo, uyTo 6e3 A0MNO/SHUTE/bHLIX YCUNNI Kak-TO MHTEepnpeTMpoBaTb pesysbTaTbl
BbIUMC/IEHNS KOBapWaLMX AOCTATOYHO C/TIOXKHO.

5.5 Perpeccus

Perpeccusi Kak 3/1€eMeHT CTaTUCTMYECKOro aHanmsa B Gnumeric npoBoAWTCs MO
NMHEeWHOl Moaenu, a OTKNIOHEHUS paccMaTpuBalOTCSl Kak HOpMasibHO pacnpeaesnéHHble
cnyyaliHble oOWWOKU. B pesynbTate nNpoBeAeHVsl Takoro pPerpeccroHHOro aHanmsa
(«CepBuc/CTaTucTUECKnin aHanns/Perpeccus...») BbIYUC/IAETCS MHOXECTBO NapamMeTpos,
KOTOPbIE€ MOTYT MHOFO€ CKasaTb OMbITHOMY CMeLuasncTy.

PaccmoTpum  pesynbTaTbl  perpeccum Ana  npumepa  WUCXOOHbIX  AaHHbIX,
NCMO/Ib30BaHHbIX paHee 14 criaxmnsaHna (cm. puc. 5.10).

Ctp. 121344



N.A.XaxaeB

Hroroses Swisoa

Perpeccnoninbis T STHETHNM
MeowscTESHESA perpeccHs

KoshdrlHenT ONESaSASHNOCTH
NogoBnantbil HOSEFMUNSHT OrpSasASHHoCTM
CranaspTHas ownbes

HaEmoasnms

AHCIISICMONELE SRS
Permeccun

OorarHm
Boero

MNepecsustive
Crongesy 1

-0,.852668
0, 727043
0, F0E04E

13054635

15

CTEMSHE CESESAN YNNG HESAESTOE Keaapar cpeaHero

1 5901 . 17958892857 5901, 17958892357
13 2215, 505411071432 170, 423492159341
14 81166585
F JrEuaocTe F
2d,.626561629101 §.27181850057115E -05
KosgdrasnTe CraHaapeTHas owkbss t Stat
55, 67E571428571 FLO93E4247 75 R 1E 78491 205903499
-4,.590821428571 0.7801630570d622 0 -5.8844.3384099957
nsyse P ‘HMWE.’ ke Beiws S5%
2752699921 06 40, 2023500704577 F1.0002061866351

5, 371818506E-05 -6, 27626204146192 | -2 9053230315630%94

PucyHok 5.15. Pe3ynbTaTtbl perpecCMoHHOro aHanin3a akcnepuMmeHTasibHbIX aHHbIX

Mpun co3gaHnm nnnctTpauum (puc. 5.15) gaHHble U3 ANIMHHBLIX CTPoYek (napaMeTpsbl

«F» n «P») 6blnn nepeHeceHsbl

BHM3, T.e. B peasibHOW Tabnuue s4venkn «F» un

«3HaunMoCTb F» HaxogAaTca B TOW e CTPOKe, YTO M napamMeTp «CTeneHb CBOOOAbI», a
3HauyeHus1 napameTpoB «P», «Hmxke 95%» n «Bbiwe 95%» - B TEX Xe CTPOKax, uTo U
3Ha4YeHUs KO3 PULNEHTOB perpeccun.

B pesynbTarte nonyyaercs ypaBHeHue Y=-4.59*X+55.677. MNapameTp «CTton6eul»
AaeT KoadhuUMEHT HaKNoHa NPSMON, a napameTp «llepeceyeHne» - TOUKy nepecevyeHms

NPSIMOIA C oCblo Y.

NHTEepecHo CpaBHUTb pe3y/ibTaTbl PEFPECCUOHHOIO aHasM3a, NPOBEAEHHOIO TakuM
06pasom, C ypaBHEHMSIMU PErpeccun, KOTopblie MOXHO NosyuYnTb Ha avarpamme XY (puc.

5.16).
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90 y=-4,59082x + 55,6766
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Infy) = -0,327464x + 4,70953
70 Fz=10,992007

|
0 2 4 B 8 10 12 14 16

PucyHok 5.16. VicxogHble AaHHbIe U KpUBbIE perpeccum Ha
pnarpamme XY

Ha puc. 5.16 Toukamy nokasaHbl WCXOAHblE [AAHHbIe, MYHKTUPHOW JIMHUEeRn —
NMHelHas perpeccus (BepxHee ypaBHEHME), napaMeTpbl KOTOPO B TOYHOCTM coBnagatoT
C BbIYNC/IEHHLIMWN C MOMOLLbI0 «CTATUCTUYECKOr0» PerpeccMoHHoro aHannia. CnaowHaa
NIMHUSE N HWKHEee YypaBHEHMEe COOTBETCTBYHOT 3KCMOHEHUManbHOW MOAEeNn perpeccuu,
KoTopasi faeT ropasgo Nyyllnin KoadhuumneHT onpeaeneHHoCTH (Kputepuin NMupcoHa).

Bonee nogpo6HO NOCTPOEHME KPMBLIX perpeccun byaet paccmarpuBaTbes B rnase
«PerpeccunoHHbIi aHann3 B Gnumerics.

5.6 AHanus dypbe

Moaynb npeo6pasoBaHust ®dypbe («CepBuc/Ctatuctuyeckuin aHanus/AHanns
dypbe...») MO3BOMSAET BbIYMCNATL AUCKPEeTHoe MnpeobpasoBaHne dypbe (AMNP) a1
3a/laHHOr0 psfa faHHbIX (pexum «UHBepcus» Ha Bkiagake «[llapameTpbl» Auanora
«AHann3 ®ypbe» NO3BOJISET, MO-BUOMMOMY, BbIMUCNATL O6paTHoe npeobpasoBaHue
dypbe).

Paccmotpym gBa npumepa. [lMepBblii npumep — npeobpasoBaHve ®ypbe AN
rayccoBoW KpuBoW, 3agaBaemoit goopmyrion (1).

(1)

N3BecTHO, 4YTO An1A Tako pyHKumMn Pypbe-o6pa3 OyaeT UMeTb BU Takon xe
oyHKUMN (C TOYHOCTLIO 40 HOPMUPOBKK). MyTb ON1A NPOCTOThI Xo MMeeT 3HayeHne 0, a
avcnepcusa nyctb 6yaet paBHa 4. [pauvkn UcxogHou yHKLMK (NYHKTUMP) U ee Pypbe-
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o6pasa (cnnowHasa NMHKA) nokasaHbl Ha puc. 5.17.
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PucyHok 5.17. MayccoBa kpvBas n eé ®dypbe-o6pas3

B Gnumeric BbluMCNAKOTCA AeACTBUTENbHAA M MHUMasA YacTu ®ypbe-obpasa, Tak
YTO ON1A  NOMYYEeHWs  OKOHYaTesIbHOrO  pesynbTaTa MOXHO  BOCMNO/b30BaTbCA
maremarmyeckon yHkumein hypot (), BbluMCAAOWEN KBaApaTHbIA KOPEHb N3 CyMMbl

KBaApaToB aprymMeHTOB.

Tenepb nonpobyem nonyuntb Pypbe-o6pas Ans NepuoanyecKoin «npsiMoyrosibHOM»
doyHKUMM (MPAMOYrOMIbHbIX NMNY/IbCOB), NPUYEM COCTOAHUE «0» U COCTOAHNE «1» ANATCH
no nosiosuHe nepuoga (puc. 5.18).
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PucyHok 5.18. «/mnynbcHasa» yHkums n eé dypbe-obpas

Mo ropn3oHTasIbHOM OCU OT/IOXKEHbI HEKME YC/I0BHble eauHuLbIL. Mepuog ncxonHom
doyHKUMM cocTaBnseT 16 eauHuy, (Bcero B3ATO 64 ToukKM). dypbe-obpa3s nokasaH 6onee
XVUPHOWN nuHuen. BupaHo, 4yto ®Pypbe-ob6pa3 CMMMETPUYEH OTHOCUTESIbHO CepefyHbl
rOpU30oHTa/IbHOM OcK. Yem 60/blue TOYEK MO ropuU30OHTaNIN B3ATO M YeM 6oiblLue nepuog,
NCXOAHON (PyHKUMM, TEM BONbLIE KOMMOHEHTOB psifa ®Pypbe MOXHO pPas3/iMunTb.

CneumanbHO Ansa untatenein ¢ UHXEHEPHbIM U TEXHUYECKUM 06pa30BaHNEM HY)KHO
3aMeTuTb, YTO Ha puc. 5.18 nokasaH kBagpaT moayns dypbe-obpasa, YTO COOTBETCTBYET,
Hanpumep, pacnpegesieHno 3Heprum npu  AMdpakunm 3N1EKTPOMAarHUTHbIX BOJIH Ha
nepuoanyeckoi peweTke. B noslHOM COOTBETCTBUM C Teopuen andpakumm ana 3agaHHbIX
napameTpoB pPeLleTKN «3Heprusi» B nepBom nopsiake (NepBblil ceBa MUK) cocTaBnsieT
0K010 10% abCcooTHON BENNYNHDI.

5.7 [Iucrorpamma

NHcTpymeHT  «luctorpamma»  («Cepsuc/Crtaructuyeckmin  aHanms/YactoTHas
Tabnuua/l vctorpamma...» nnm «CepBuc/Ctatnctuyeckui aHanus/Frequency
Tables/['vcTtorpamma...» B 3aBUCMMOCTM OT BEPCUKN) BbIYMCASET KONIMYECTBO 3HAYEHUI B
BbIGOpKe, NnonagaoLwmx B 3a4aHHblii UHTepBa 3Ha4YeHUiA. paHuLbl MHTepBaUs1oB (0TPesKu,
cutoffs) moryT ObITb 3afaHbl 3apaHee WM BblYUCNEHblI UCXOASA WX MakCUMaslbHOro U
MUH/MaJIbHOTO 3HAYEHUIA 1 XXelaeMoro KosimyecTsa uHTepsasios (puc. 5.19).

B KayecTBe TeCTOBbIX 3Ha4YeHWin cdopmupyeM BbIGOPKY K3 39 HOpMasibHO
pacnpefenéHHbiX CcrayvyalHbIX Be/IMYMH CO CpedHMM 3HadyeHMem 5 n cTaHOapTHbIM
OTK/TIOHEHUEM 2.
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* Calculated cutoffs
Mumber of cutoffs: &
Minimum cutoff: 8]
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Predetermined cutoffs

Cutoff range: Bl
Crpasra ﬁ OTHEHMTE -(dng

PucyHok 5.19. OnpegeneHune gmanasoHOB 3Ha4YeHU ans
co34aHna rmcTorpamMmmel

(Ha Bknagke «BBoa» 06bl4HbIM 06pa3oM 3a4aéTcs AnanasoH siHeeK ¢ UCXOAHbIMU
OAHHbIMUW, NO3TOMY 3Ty BKNaAKy Anasiora HacTPOKN rmMcTorpamMmMbl HE 06CyXaaem).

Ha Bknagke «[Bou4yHble» onpefensieTcs Crnocob yyéTa 3HavyeHWin, Ha rpaHuuax
oTpe3koB (puc. 5.20). Ecnn kakoe-To 3HavyeHMe TOYHO (C YYETOM «MAaLUMHHOIO Hy/Isi»)
nonagaeTt Ha rpaHuuy uHTepBana (oTpeska), TO ANA rpaHuLbl, OTMEYEHHOW KBaapaTHOM
CKOOKOW («[ » UM « ]») OHO yuMTblBAETCA B 3TOM UHTepBasie (OTPe3ke), a A5 rpaHulpl,
OTMEYEHHOW KPYr/10i CKOOKOM — B coceHeM (npeablayLem unu cneayowem).
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PucyHok 5.20. OnpegeneHve npaBua yyéta rpaHunL, oTpeskoB

Ha Bknagke «[Ipacmkn n napameTpbl» (Graphs & Options) Hy)XXHO onpeaennTb BUA
Avarpammbl, KoTopad OyaeT cdopmupoBaHa M popmaT BbiBO4a pe3ynbTaTos.
JoctatoyHO pas3yMHO 3aka3aTb BbIBOA MMCTOrpamMmbl U MpeacTaB/ieHUs pes3ynbTaTtoB B
npoueHTax, Kak nokasaHo Ha puc. 5.21.
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[ HcTOr panda
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* Histogram chart
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PucyHok 5.21. OnpegeneHue Bnga nosyyaemoin guarpammbi 1
dhopmara BbiBOAA pe3y/ibTaToB

HakoHel, Ha Bknaake «BblBoA», Kak 06blMHO B Gnumeric, onpeaensieTcs NUCT u
[INanasoH slYeeK Ha JICTe, B KOTOPbI ByayT BbIBOAUTLCS pe3ynbTaTbl (puc. 5.22).
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[ HcTOr panda
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PucyHok 5.22. Yka3aHue guanasoHa g/ BbiBoga pe3y/ibTatoB

Mocne HaxaTtusi Ha KHomky «OK» cTpouTcs ructorpaMmMa v BblYUCASIOTCA YacToThbl

nonajaHvus 3HayeHuii BbIOGOPKM B 3afaHHble OTPe3Ku.

OpHako no3suuus

rpacuka

rMcTorpamMmmbl U AuanasoHa sideek ¢ pesynbTatamiyl COBnajatoT, No3TOMY rpaduK HYXHO

OTOABMWHYTb, YTOOLI yBUAETL Yncnia (CM. puc. 5.23).
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PucyHok 5.23. Pe3ynbTaTtbl BbIYUCIEHWNIA

1 rpacouk rucTorpammbl

padonk rnucTorpamMmmbl MOXHO Tenepb HacTpavBaTb OObIYHbIM 06pPa30M, NU3MEHSAS

pa3mep, oopMaThbl BbIBOJA MO OCAM, LIBET [1/1 CEPUM AaHHbIX U T. 4.

5.8 Bbibopka

C nomoupto gnasiora «Bblbopka» MOXHO BblOpaTb HECKOSIbKO CEpPU faHHbIX U3
HEKOTOPOro BekTopa AaHHbIX. [ npumMepa B Ka4eCcTBe UCXOAHOr0 BEKTOpa pacCMOTPUM
cton6el, umcen ot 0 oo 25 (HasoseM cT0/16€L, CNOBOM «[laHHble»). B guanore «Bblbopka»

(«Cepsuc/Ctatuctnyecknii  aHanma/Bblbopka...») Ha Bknagke «BBog»,

Kak 00blYHO,

onpeaensieTcsl AnanasoH sYeeK, CoAepXallux NCXoAHble AaHHble, Ha BKaake «BbiBog» -

pacnosioxxeHne pe3ysibTaTtos.

Bknagka «lMapameTpbl» (puc. 5.24) 3acnyxmBaeTt oTAe/IbHOro 06CyXaeHus.
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PucyHok 5.24. OnpefeneHne napameTpoB Nepuosnyeckoin
BbIGOPKK

EcTb BO3MOXHOCTb 3aAaTb nNepuoanyeckytd BblOOPKY W cnydaiiHyto. [Mpumep
napameTpoB A/11 NepuoaMyeckoil BblIOOPKM MNokazaH Ha puc. 5.24. MNapameTtp «Offset»
(«CmeweHne») onpeaensieT HayaslbHyl MNO3ULNI0 B BEKTOPE WCXOAHbIX AaHHbIX. Ans
BEKTOpPa, MMEILLEro UMsi, ero MOXHO OCTaBUTb paBHbIM 0, ecsim Ha Bknagke «BBopg»
YCTaHOBMEH pexunm «MeTkn» (BCE CTAHOBUTCHA MOHATHbIM, €C/lM MPOBECTU HECKOSIbKO
3KCNEePUMEHTOB). Pe3ynbTaT Takoi BbIGOPKM NokasaH Ha puc. 5.25.

HEmibie dannse | Aaese

q 4 4
o 9 9
14 14 14
19 19 19
24 24 24

PucyHok 5.25. PesynbTaTr
TPEX UCNbITAHUIA A5
nepnoanyeckoin Bel6OpKM

BuaHo, 4TOo npuv nepuoanyeckoi BblGopke pasmep nepuoga 3afaéT MHTepBa
Mexay BblbMpaemMbiMn 3HavyeHMAMU (B AaHHOM npuvMepe BblbMpaeTcsa kaxaoe 5-e
3HayeHve, HauuHaa c Homepa 0), M B pas3NUuUHbIX cepusax (UCMbITAHUAX) 3HaYeHUs
MOBTOPAIOTCA.
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MpvMep napameTpoB criydalriHoW BblI6OpKM nokasaH Ha puc. 5.26, a pesynbrar — Ha
puc. 5.27.

Briopka

Beog [MapamveTpu Beeog

Moo MCreTaHKEA § 3
MeTon EtiBopHe: MNeprogkdeckik * CayyaiiHoe
Pazmep suifopred? 7|

| Cnpaera OTHEHKTE Ok
e @or <o

PucyHok 5.26. OnpegeneHve napameTpoB C/yyHanHoi
BbIGOPKN

datsse | dammse | fannses

=] 24 &
24 7 g
19 g 1
17 17 13
1 21 17
2 q 20
0 10 14

PucyHok 5.27. PesynbTaTt
TPEX UCNbITaHWIA NpK
Cny4aliHoli Bblbopke

BugHo, u4TO pAna  cnyyalHoOW BbIOOPKM KOMMYECTBO TO4YeK onpeaensercs
napameTpoMm «Pa3mep BbIOOPKM» U B Pas3/INYHbIX Cepusix (UCMbITAHUSAX) 3HAYEHUS He
NOBTOPSAOTCA.

NHCTpyMEHT «Bbl6opka» MOXEeT 6biTb MCMOMb30BaH ANS MPEBPALLEHUs BEKTopa
[laHHbIX B MaTpuLy, a TaKkke A/ «NpopeXxmnsaHmsi» 60/1blINX HA6OPOB NCXOAHBIX AAHHbIX.
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5.9 PaHru v npoueHTWIN

NHCTPYMEHT «PaHrM ¥ NPOLEHTUIN» BbINOJIHAET COPTMPOBKY BbIGOPKU MO
y6bIBaHUO, OnpeaensieT MakCMMasibHOe 3HaYeHMe B BbIOOPKe, MpucBavBasi emMy MnepBblil
paHr n 3HaveHve B 100%, oCcTa/ibHble 3HAYeHWs BbiCTpavBaeT OTHOCMTE/IbHO NEepPBOro U
onpefensieT, Kakol NPOLEHT COCTaB/ISeT TeKyllas Be/nMyMHa B BbIOOPKE OTHOCUTE/IbHO
MaKCUMa/IbHOr0 3HaYEHUS, a TakkKe yKkasbiBaeT NO3ULMI0 KaX40ro 3Ha4YeHns B BbIOGOPKeE.

PaccmoTpymM, Hanpumep, rMnoTeTuyeckme pesynbtatbl €A4MHOr0 rocak3dameHa no
6oTaHuke cpeau rpynnbl B 25 y4yaCcTHMKOB ((hamusimm He ykasaHbl, MOCKOJSIbKY OHWU He
NCNONb3YTCA O/19 (POPMUPOBAHMA faHHbIX). Tabnuua UcXoaHbIX AaHHbIX NpuBegeHa Ha
puc. 5.28 (ctonbeu, «bannbi»).

CpegHE paHr Bep=Him paHr
Banel Touri1 Banne Panr MpouyeHTne Tour Banme Panr [[MoogedTane
12 7 92 1.5 100,00 7 53 1 1000, 00
24 10 92 1.5 100, Q0 10 K] 1 100, 00
28 ) {=t=] 2 91.67% =) aa 2 91,.67%
a7 22 7 dq 27 Lok 22 Fa dq a7 ook
ey 14 77 5.5 02.33% 14 Fr 5 g3, 533%
aa 23 77 5.5 02.33% 23 Fr 5 = ICRCICY S
K] 15 [=t=] 7 FoL00% 15 [515] 7 T, 00
faL3] 3] &7 8.5 FO.83% 5 By 2 ORIy S
48 20 b7 8.5 F0.83% 20 By e T8
K] 11 =t 10 B2 50k 11 [21a] 10 B2 00K
[213] 1a aa] 11 58.33% 1& Lals] 11 L= JRCC S
=2 = 4a 12 5d.17% 9 48 12 5d,17E
19 q 47 13.5 50 00k q 47 13 L SN S
TT 25 47 13.5 50 00k 25 47 13 L SN S
(S5 17 dia 15.5 41.67% 17 di& 15 41,.67%
s 2d de 155 d1._67% 2d di 15 d1.67%
di a d5 17 23.33% a d5 17 A3.33%
d3 12 d3 12 29.17% 13 d3 12 29.17%
ad 12 22 19 25 00 1z s 19 26,00
By 2 24 21 20.83% 2 ad 20 20,838
ad 19 24 21 20.83% 19 ad 20 20,838
7a 21 24 21 20.83% 21 ad 20 20,838
7T 3 28 23 B8.33% 3 28 23 .33k
dia 13 19 24 d.17% 13 19 24 d,.17%
d7 1 12 25 000 1 12 20 000k

PucyHok 5.28. NcxogHble AaHHbIE N PpacUY€Tbl PaHroB U NPOLEHTUNEN

Ha Bknagke «[lMapameTtpbl» guanora «PaHrn n npoueHtunmn» (puc. 5.29) MOXHO
onpefesiMTb Cnocob BblYNCIEHNS paHra (BapuaHTbl «CpeHNiA paHr» 1 «BepxHUin paHr»).
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PucyHok 5.29. OnpepgeneHus cnocoba BblYNCIEHNA
paHros

MockonbKy TpebyeTcs pacnpefenuTb BeCb HAbop 3Ha4YeHU Ha KOsIM4ecTBO MECT,
paBHbIX KO/IMYECTBY 3HAYEHWI, TO 415 MNOBTOPSAIOWMXCHA 3HAYEHMIA NonyyaeTcs AeneHne
MecCT (4Ba OAMHAKOBbIX 3HAYeHMA 3aHMMaloT [Ba YPOBHA paHros). [loaTtomy npu
NCNo/b30BaHUN pexunma «CpeaHuii paHr» nosyyaeM Apo6HbIE 3HAYEHUSI pPaHroB
(Hanpumep, oT 13 po 14 paHra uMeeTcsa [ABa 3HA4YeHus, UTOr0 B CPefHEeM paHr
nonyyaetca 13,5). Pe3ynbTaTbl BbIMUC/IEHNIA B TAKOM pPeXnme UAMIOCTPUPYIOTCA rpynnoin
«CpepaHuin paHr» Ha puc. 5.28.

Mpy  WCMONb30BaHUN pexmma  «BepxHuit paHr» WCMosb3yeTcss MUHUMAaSIbHOE
3HaUYeHWe paHra A5 MOBTOPSIOLLMXCA 3HAYEHWI, UTO UIIIOCTPUPYETCS TPYNNoi «BepxHuii
paHr» Ha puc. 5.28.

5.10 [ ucnepcuoHHbIN aHaIN3

CornacHo onpegesnieHnto, AaHHOMY B Knaccuyeckoi kHure B.E.FMypmaHa «Teopus
BEpPOATHOCTE W MaTemaTuyeckasi CTaTUCTMKa», «AUCNEPCUOHHbIN aHanm3  (OA)
NMPMMEHSIOT, YTOObl YCTAHOBUTb, OKa3blBAeT /N CYLIECTBEHHOE BJ/IMSIHNE HEKOTOPbIN
KauecTBEHHbIN (hakTop F, KOTOPbI UMEET p YPOBHEN F1, F, ... Fp Ha U3yyaemyio
BesimunHy X. OCHOBHas wuAes [AWCMEPCUMOHHOrO aHasn3a COCTOUT B CpaBHEHUM
«pakTOPHON Aucnepcun», MOPOXAAEMON BO3AENCTBME dlakTopa, W «OCTaTO4YHOM
avcnepcumn», 06yCNoBAEHHON CnyyaliHbiMu npuyunHaMmu. Ecnv pasnunuune atux gucnepcuii
3HAYMMO, TO (PaKTOp OKa3biBaeT CYLLECTBEHHOE B/IMSHME Ha X ...
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... B 6onee CrnoxHbIX cnyyasx uccnemyoTr BO3AeNCTBUE HECKO/IbKMX (DaKTOPOB Ha
HECKOJIbKMX MOCTOSIHHbIX W/IM CNyYaliHbIX YPOBHSAX W BbIACHAKT B/IUSHWE OTLE/NbHbIX
YPOBHENM 1 nX KOMOUHaLM (MHOroDaKTOPHbIA aHaIn3)».

JTa [A/MHHAsA uuTata — Ccamoe TOJIKOBOE OObSACHEeHMEe TOro, 4YTO Takoe
[NCMNEPCUOHHbI aHann3, U3 BCEX, KOTOPbIe Yanoch HalTu.

- OnHopaktopHbvi [A

PaccmoTpym npumep ofgHodbakTopHOro A Ha OCHOBE [JaHHblX, B3STbIX M3
yyebHoro nocobus «CraTtucTmyeckme MeToAbl B MHXEHEPHbIX  MCCMefoBaHUAX
(nabopatopHbIin NpakTukym)» (aBTopbl Bopoatok B.MM., BowwmHnH A.M., MiBaHoB A.3 1 ap.,
CM. CMIMCOK NnuTepaTypsbl).

Nccnepyetca 3aBUCMMOCTb [0J/ITOBEYHOCTU Y 3/IEKTPUYECKMX /laMnoyek (B yacax)
OT TEXHOJIOTUM U3roTOB/IEHUA (PakTop X). B kayecTBe UCXOAHbIX AaHHbIX UCNOMb3yeTCcA
OTK/IOHEHME [O0NTOBEYHOCTU OT «CTaHAgapTHoro» 3HayeHua B 1500 yacoB pgna 4-x
HepaBHOUNC/IEHHBIX Cepuin 06pasLoB 13 pasHbix napTuii (cMm. puc. 5.30).

yl w2 w3 wd B ye ¥ ys
cepra 10 100 110 150 180 200 2000 200
cepua 2 B0 140 140 200 250
cepua 30 40 B0 100 120 140 160 2400 320
cepua 4 10 200 320 70 100 180

PucyHok 5.30. icxogHble AaHHble Ans
oAHohakTopHoro JA

B Tabnuue npuBefeHbl OTK/IOHEHUSA A9 pas3/inyHbIX 06pas3uoB (y — HoOmepa
0o6pasLoBs).

[vanor onpeaeneHns NCXOAHbIX AAHHbIX NOKa3aH Ha puc. 5.31.
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{MCNepCcHOHHEN AaHAAH3: 0AHO}AKTOPHEE e

Beoa MapameTpe Brisog

BxogHof guanazoH:  AMOVA 1 #AFZ 187 @
MunmuposaTe Nod Cronbue
* CTpokmK
DEnacTI
¥ MeThM

Crpaska ﬁDIHEHHTb -(:ﬂgK

PucyHok 5.31. OnpegeneHne UCXOA4HbIX AaHHbIX 4S8
oAHodhakTopHoro JA

BaXXHO He BK/YaTb B AvanasoH [aHHbIX JULLIHKE s4enkun, B JaHHOM cCr/iydyae —
SYerKn ¢ Ha3BaHNSAMMU o6pa3u,os, yTO 0b6ecneymBaeTCs BK/IHOYEHNEM pexuma «MeTkn».

Ha Bknagke «[lapaMeTpbl» ycTaHaBMNMBAETCA YPOBEHb 3HauMmoctn (Mo
YyMOJI4aHMI0 — 06LLEeNpPUHSTOE 3HaYeHne 5%).

Bknagka «BbiBog» - cTaHgapTHas A/ BCEX AUA/IOTOB CTAaTUCTUYECKOro aHan3a,
Ha Hell onpeaenseTcs MeCcToNoMOXeHNEe Pe3y/IbTaToB BbIUMC/IEHWIA.

PesynbTaTbl NokasaHbl Ha puc. 5.32. [nA nNoBbIWEHUA KOMMaKTHOCTW BbiBOAA
HEKOTOpble AYeNKn nepeHeceHsI.
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ArcRspoonNLe SHEAMS!  SERoH ST Ok

Hrorg

ey, KOs e T 5 Cupna Cpegnss Arcnspore

o 1 7 1240 177 142857142857 4557, 1428571425
cepa 2 3] 210 12 d220
cepms 3 a 1050 136,25 12169642857 143
CSpa 4 2] A10 68 .3333333333333 4136 bhkbbbbbbb 7

ArcnsporonHa SHSAHS
Horounum arcnspomy  Cuywia HESAPSTOE CTensHE cEofoas Kesapst cpsansro F

Meway FpgnnEt 2694, 771062271 3 14231 ,.5903540904 | 2, 0809959922526
B rpynns 150092 69047519 22 6822 .44047519048
Boaro 192788, 46152846 25

JHsHsHMs P F N TS cros

0, 13120350077972 3,0491243886521
PucyHok 5.32. Pe3ynbTatel ogHoakTopHOoro A

Kakoii e wun3 3Toro Bcero credyeT BbiBOA? A BbIBOJ TaKoi: MOCKOMbKY
BbIYMNC/IEHHOE 3HauyeHue pesynbTata «F» (F-Kputepuii) MeHblle, YeM «F KpUtudeckoe»
AN JAHHOTO YPOBHS 3HAUMMOCTU, BAUsIHME chakTopa (TEXHOSIOTMU M3rOTOB/IEHUS)) Ha
nccneayembiii napameTp (40NTOBEYHOCTb laMMoYek) SIBNSIETCS HECYLLLECTBEHHbIM.

« [ByxgpbaktopHbii [A

B kauyecTBe npuMepa npuMeHeHuss  Gnumeric  ans  ABYXDAKTOPHOro
[INCMEPCMOHHOIO aHann3a pPaccMoTpUM 3agady, NpPUBEAEHHY0 B cTaTbe «[1pakTMKym no

cTaTtucTuke c naketamm StatGraphics, Statistica, SPSS» Ha
http://www.exponenta.ru/educat/systemat/goritskii/part2/L R7/2.asp (cm. CMUCOK
nnTeparypbl).

Nccnepyetcs ypoXXaHOCTb YeTbipex COPTOB NueHuubl, u/ra (dpaktop A, 4 ypoBHS)
OT MCnonb3yemMoro suga yaobpeHunin (5 yposHelh dpaktopa B). [aHHble nosiydyeHbl ¢ 20
y4acTKOB paBHOM Nnowajn U OAMHAKOBOrO NMOYBEHHOIO coctasa. TpebyeTca BbISCHUTH
B/IMSIHUE copTa MNLWEeHNLbI 1 TUNa yaA00peHNii Ha YpoXanHOCTb.

Tabnuupbl UICXOAHbIX AaHHbLIX NpuBeAeHa Ha puc. 5.33.
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A1 A2 A3 A4
B1 19 25 17 21
B2 22 19 19 18
B3 26 ZE3 22 025
B4 112 26 20 23
] 21 22 21 24

PucyHok 5.33. icxogHble
AaHHble Ans
AByxdraktopHoro JA

Ha puc. 5.34 nokasaHa Bkiagka «Bog» pguanora «AMCNEPCUOHHbLIA aHans:
OBYX(hakTopHbIn». Bknagkm «MapameTpbl» U «BblBOA» SABASKTCA CTaHAapTHbIMMU,
NO3TOMY MoKa3blBaTb X HET 0CO60ro CMbIcNa.

MMcnepcHodHEll aHaAM3: ABYRPAKTOPHER T E ™

Beon MapaneTpe |Breog

Bxonrof ananason: MAMNOVA | $E$3 3 $F 5 E]
¥ M

Hycno cTpok Ha BeBopRyt 1

Crpasrxa @DIMEHHTb -C,EQK

PucyHok 5.34. OnpegeneHne UCXOA4HbIX AaHHbIX A8
AByxdhaktopHoro JA.

Pe3ynbTatbl BblYMC/EHUI NOKa3aHbl Ha puc. 5.12. [N yMeHblleHus pa3smMepa
PUCYHKA WTOroBble 3HAYEHUn («F», «P» W «F KPUTUYECKOE») NEPEHECEHbI Ha

[IPYryH0 CTPOKY.
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AMcAspoioHHLE SHIAMS!  ABYXPSHTOpHLES PSS BocmpomrsEsasmis

Hraor KOS CT B Corins Epeatiss Amcnspone

g1 g e 20.5 11. 6666667
B2 g 7B 19.5 3
B3 g S5 24 3.333333533
B4 d a7 21.75 12,25
BS d ats] 22 2
g1 5 106 21.2 9.7
g 5 115 23 7.5
83 5 i 19.8 3.7
fad 5 111 222 7.7

AuonsporonbLie GHSIHS

MHoToube aMCRSooi CUnME HESAGSTOE CTSNsHE CEOEcAN KESAOST Cpsans o
Crma di. 2 d 11.55
CronBuyst 28 .5RO0Q000O0000 3 9.51bbbRRGEGEEEE S
CwpEinis B8 - 200000000000 12 B.eB333333533233
Boero 142,95 19

2 IrsusHs P FHoMTHYSCHOS

2.0322580645161 0. 1536620934991 Z.25916672690125
1.6744B868035191 0,2251061113715 1 3.490294315459704

PucyHok 5.35. Pe3ynbTaTbl gBYyx(pakTtopHoro A

Mpn ncnonb3oBaHMmM Gnumeric NoslydeHbl Te e 3HaYeHUs YPOBHEN 3HAYMMOCTU P
(0,153 1 0,225), uyTo 1 B NpuUMepe nepBoucToyHMKa. COOTBETCTBEHHO, AeNaeTcs BbIBOL O
TOM, YTO AMCMEPCUOHHBIN aHan3 He OGHapyXmBaeT BAWSHUA copTa MeHuUbl 1 Tuna
YyA0OPEHNSA HA YPOXaMHOCTb, YTO TakKe BMAHO M3 TOr0O, YTO NPWU BbIYMCEHHbLIX YPOBHSIX
3HAaUMMOCTM 3HayeHua Kputepua F NonyvyawTCA MeHblle, 4YeM COOTBETCTBYloLne
3HayeHus napameTpa «F KpUTnyeckoe».

HyXHO 3ameTuTb, 4TO MWCMNOJSb30BaHWe CBOOOAHO pPacnpoCTpPaHAEMOoro mnaketa
Gnumeric Ans pelweHnss NoAo6HbIX 3a4ay BbIMSAUT 3HAYUTENIbHO NpUBEKaTellbHEE
MCNonb30BaHUA naketa Statistica ueHol okosio 700 USD, He roBops yxe o StatGraphics
nnn SPSS, nerasibHO NPUOBPECTM KOTOPbIE BECbMA 3aTPyAHUTESTbHO.

5.11 [LBa cpenHunx

BnoxeHHoe MeHW «[la cpeaHux» («CepBuc/CtaTuctudeckuin  aHanus/[lea
CpefiHvX») npenocTtasniseT Habop MHCTPYMEHTOB /191 MPOBEPKN TUMOTE3bl O PaBEHCTBE
(WM HepaBeHCTBE) cpefHWX 3HayeHul BblIGOPOK (reHepasibHbIX COBOKyMNHOCTel). B
KayecTBe WUCXOAHbIX AaHHbIX 6yaem cpeactBamu Gnumeric reHepupoBaTb BbIGOPKM C
HOPM&J/IbHbIM pacnpeneneHvem.
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» PaBHble Bbibopku: T-Ttect

MycTb M3BECTHO, YTO B ABYX BblOOPKax MMEETCS paBHOE KO/IMYECTBO 3HAYEHWit
CNy4YaiHbIX BEIMYMH, U U3BECTHO, YTO Y 3TUX BbIGOPOK paBHble aucnepcun. B gaHHOM
cnyyae T-TecT gaeT BO3MOXHOCTb ONpPeAeinTb ANCNEePCUN 1 CPeHNE 3HAYEHNS ANA ITUX
BbIGOPOK ¥ MOCUMTaTb PasHULYy MeXAy CPpeaHUMM.

Ana npumepa paccMoTpyM 25 HOpMasibHO pacnpefenieHHbIX CriydaliHbIX 3HauYeHWi
CO CpefHVM 3HayeHnem 5 1 ctaHgapTHbIM OTK/IOHeHUeM 1 (Beibopkal) n 25 HopMasibHO
pacnpefesnieHHbIX CrlydalHbIX 3HayYeHWi CO CpefHUM 3HavyeHnem 7 U CTaHAapTHbIM
OTK/IOHeHVeM 1 (BoibopKa?2).

Ha Bknagke «BBog» guanora «lpoBepka pasnuuma  ABYX  CPeaHuX»
(«CepBuc/Ctatuctnyecknin - aHanua/jpa  cpegHux/PaBHble  BbIOOpPKU:  T-TECT...»)
yKasblBaem AmanasoHbl AN UCXOAHbIX AaHHbIX, MPUYEM HY)XXHO MpPOCnefuTb, YTOObl BCe
agpeca 6blm abCcoNtTHbIMU (CM. puc. 5.36). Pexum «MeTku», Kak Bcerga, nos3sonser
MCNoNb30BaTb B BbIBOAE Ha3BaHUA BEKTOPOB AaHHbIX.

X lpoBeprka pasAHuUHA ABYH CPEAHHH T E =

Beon BwSoprk | TecT |Beeoa

JanazoH nepemMeHHOR 13 'T-test-1'|$#A$3:$A%28 @
AManasoH NepeMeHHON 23 'T-test-1'1$B$3:$B$28 @
¥ MeThut

..................

Crpaexa @DIMEHHTI: (ﬂgkl

PucyHok 5.36. HacTpoiika UCXOAHbIX faHHbIX 4151 NPOBEPKM rMnoTesbl

Ha Bknagke «Bblbopku» (puc. 5.37) ykasbiBaem, 4UTO [aHHble HenapHble,
amcnepcun Hem3BecCTHbI, HO PaBHbI.
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x llpoBepka pazAHUHA AEYR CPEAHHH e = ile 4

Beog BeBopri TecT Brieog

MNepereHHbE ¢ MNapHeE * HenapHoes
Aucrnepcia BBopor ¢ HzeecTHOoE '* Helseec THIA
Aucrnepcia BBopor ¢ * PagHoe 1o HepaeHbe

Crpasra @DIMEHHW (deK

PucyHok 5.37. HacTpoiika pexxnmoB aHann3a.

Ha puc. 5.38 nokasaHbl pe3ynbTaTbl BbIYMCNEHWI, NPUUEM 3aMETHO NpeKpacHoe
cornacoBaHue pe3ynbTaToB C 3apaHee 3afjaHHbIMU napamMeTpamiu BbIGOPOK.

Brifopral Brifoprias
Cosanss d 9856949420708 & 9219356509208
Arcrspors 1.0095925060022205 1, 1100760960711
HaBawasns 20 25
HaHonashHas ARCRSHoHS 1,.059323433134665
MCHASTETHYSCHDS CRSAHSE OTHARHSHME 0
HaEmwasshos ClosaHss oTHRADHSHMS -1.93624070885001
o 4a
t Stat -6 6499970973821
P {Te=ty canocTopoHHss 1. 2670474797460 -08
£ HOHTMHSCHOS CANSSTORORHSS 1.67722419:12551
P T =t} asuywcTomonbss 2. 5300949594930 -08
L ROMTHHSCRDS ASUXCTORORNSS 2,.010634757e2d52

PucyHok 5.38. Pe3ynbTaTbl NPOBEPKU TMNOTE3LI.

MpogenaB Bcé 3TO C NO6GbIMW  MOAENbHLIMW AAHHbIMKW, B s4elikax 6/10ka
pe3y/bTaToB MOXHO YBUAETb (DOPMY/ibl, MO KOTOPbLIM NPOU3BOASTCS pacyeThl.
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» HepaBHbie BbI6OPKY, paBHbie aucrnepcum: T-Tect

Tenepb paccMoOTpUM CUTyaL MO, KOrga BbIOOPKM MMEKT pa3Hoe KONIMYECTBO TOYEK.
MycTb napameTpbl Bbl6OpKW1 ocTalTca npexHumun (25 Toyek, HopMasibHoe
pacnpegernieHne, cpefHee 3HavyeHue 5 ctaHgapTHoe OTK/IOHeHue 1), a ona Bulbopku2
yCTaHOBUM criefyloline napamMeTpbl — HOpPMasibHOEe pacnpejeneHne co cpepHum 7,
CTaHA4apTHbIM OTK/IOHEHNEM 2 U KOoNnyecTsom Touek 20.

B atom cnyuyae Ha Bknagke «Bblbopku» Amanora «[lpoBepka pasnmuns AByX
cpedHux» BCe OCTaB/sieM Mo ymonyaHuwo (puc. 5.39), n Habnwgaem pesynbtartbl (puc.
5.40).

llpoBepka pazAHUHA AEYR CPEAHHH

Beog BeBopri TecT Brieog

MNepereHHbE ¢ MNapHeE * HenapHoes
Aucrnepcia BBopor ¢ HzeecTHOoE '* Helseec THIA
Jucnepoiit BuBopor * PagHoe 1o HepaeHee

Crpasra @DIMEHHW (ﬂgl‘i

PucyHok 5.39. HacTpoiika peXxvumMoB Bbl4UCIEHUIA.

HacTpoikn pexmmoB BbIYMC/IEHU/ B 3TOM C/ydae COBMaAalT C MpedblayLium
cnyvyaem.
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Brifomia ] D L
Cpsanss q, 9290079315592 7. 1298748506069
Amcnspone 0.2287ERRd053E3TE | 0 9dEEETRET 0690
HsBAmasqms 25 20
Hasonashnss  amcnispcss 0,.912=20280481 703
MHASTETHHNSCKOS CRSAHSS STRHAGHSHHS 0
HaFaeassnos ClRegnss oTHASHSHMS -2 . 20086e9 1904757
aF d3
t Stat -7 LBE0A02E2T VA ET0
P {T{=t} oprocTopoHHSS b Fa2edd5595038E-10
b HEMTHYUSCHDS SRHOCT omSHHSS 1. 6810707032036
P {T{=t} asy=cToponnss 1, 3505283919003E -0
L ROMTHHSCORDS ABUXCTRORNSS 2. 0169215922857

PucyHok 5.40. Pe3ynbTaTbl NPOBEPKU TMNOTE3LI.

OnsATb-Takn HabogaeTcs TporaTeslbHOe COOTBETCTBME Pe3y/nbTaToB pacyeToB C
3apaHee onpefeneHHbIMY NapameTpamm BbIGOPOK.

» HepaBHbie BbIOOpKY, HepaBHbie aucnepcun. T-Tect

Mcnonb3ya Te e napameTpbl pacnpegenieHns ana  Bolbopkul, 4to M B
npegbiaywmx cnydasx, ans BbloopkuM2 Bo3bMeM 20 TOYek, cpedHee 3HayeHue 7 u
cTaHOapTHOE OTK/I0OHEeHwue 2.
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x llpoBepka pazAHUHA AEYR CPEAHHH e = ile 4

Beog BeBopri TecT Brieog

MNepereHHbE ¢ MNapHeE * HenapHoes
Aucrnepcia BBopor ¢ HzeecTHOoE '* Helseec THIA
Jucnepoiit BuBopor PaeHasTocA  ® Hepasrbe!

Crpasra @DIMEHHW (deK

PucyHok 5.41. HacTpoiika pexxriMoB BblYUCTTEHNIA.

Ha Bknagke «Bbl6OPKM» YCTaHOBUM PEXMMbl B COOTBETCTBUM C puc. 5.41 wu
nocMoTpum pesynbTtart (puc. 5.42).

BufBopms Brifopiss
Cosanss 5, 22303347 199752 | 6. 90274 18308079
Amcnspcin 1.085604500028485 3,877 1830295732
N8 SHbR 25 20
[ HAOTETHNSCHDE CPSAHSS OTHAGHSHS 0
HaEMeaSsHos ClRSaAHSs oTHADHSHHS -1.7391083538104
af 27 L ATE0F 33293963
t Stat -3.5701914 147587
P {T{=t} oarocTopoHHss 0, 000R7 176549533
L HEMTHHSCHOS SANSCToRoRHSS 1. 7/024535832539
P (Td=t) asy=croponrHss 0, 00134 352099067
L ROMTHNSCROS ASYRCTORoNNSS 2, 0E05055 360251

PucyHok 5.42. Pe3ynbTaTbl NPOBEPKU TMNOTESbI.

Vi3BecTHbie aucriepcun: Z-tect

MpUMeHNM 3Ty npoueaypy K Cnerka M3MEHEHHbIM MOefbHbIM AaHHbIM. [lycTb
BoibopKal ocTaeTcsa ¢ NpexHUMK napameTpamu, a anst Belbopkn2 (cpeagHee 7, 20 ToYek)
yCTaHOBMM AUCNEPCUto 2, AN Yero CTaHAapTHOe OTK/IOHEHUE [I0/MKHO ObiTh YCTAHOB/IEHO
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Kak 1,41.

4 lpoBepKa pasAHYMA ABYH CPEAHMX i =Rl
Beog Befoprk  TecT |Beeog
MNepeHeEHHbIE § MNapHei * HenapHoe
Jucnepcid BwGopor * HzEecTHOE Helzeec THEIA

Jucnepora sufops NeperedHoln 1 1

Aucnepoa BRBopHIK NEpEMEHHDR 2} 1.41

Crpaexa @DIMEHHTI:

ok

PucyHok 5.43. HacTpoiika peXxmuMoB BbIYNC/IEHWIA.

Ha Bknagke «Bblbopka» ycTaHaBMMBaeM PpPeXumbl M 3HAYEHUA [ucnepcun B
COOTBETCTBUY C puUC. 5.43 1 Noslyvyaem pesynbTaT, nokasaHHbI Ha puc. 5.44.

BuifroiaHisd
Crsanss q.81474951148839
MssscThar aWmcnspcms 1
HsEmoasqms 25
MunoTeTwdscros CsaRss OTRASHSHMS 8]
HsEmwassnose cipsanss oTHAGHSHNHS -1,.70874535E615351
z -4, 5663140612 1564
F {Z{=z}) caHocTopoHHSS 2475904467 79E-0R
I HOMTHYSCHOS SARCCTOROHNSS 1.64d853m26595147
F {E{=z} aByxcTopoHHSS d . 95192893050E -0n
F HEHTEHNSOROS ABYECTSROHRSS 1,.959996393454005

Ouifom-ias
b.523494868 105
2
20

PucyHok 5.44. Pe3ynbTaTbl MPOBEPKN TMNOTE3bI.

5.12 [Be guncnepcuun: F-tecrt.

STOT MHCTPYMEHT NO3BOSIET NPOBEPUTbL FMMNOTE3Y O PABEHCTBE (M HEPABEHCTBE)
[IByX aucnepcuii. B kauecTBe UCXOAHBIX JaHHbIX 6yAeM UCNOo/b30BaTh TE Xe MO/Ee/bHble
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BbIGOPKM, YTO 1 B C/ly4ae NPOBEPKM FMMNOTE3bl O PABEHCTBE [IBYX CPEAHNX.

B kayectBe nepBOro npumepa paccMoTpum 25 HOpMasibHO pacnpefeneHHbIX
CNy4valiHbIX 3HA4YeHWA CO CpefHUM 3HadeHnem 5 1 cTaHdapTHbIM OTKIOHEeHMeM 1
(Bbibopkal) u 25 HopmasibHO pacnpefenieHHbIX Cry4valiHblX 3Ha4YeHui CO CpefHUM
3HayeHWeM 7 1 cTaHfapTHbIM OTK/IOHeHMeM 1 (Bbibopka2). B aTom cnyyae gucnepcum
OZiHO3HAYHO pPaBHbI.

Pe3ynbTaT NnpoBeaeHnAa Tecta nokasaH Ha puc. 5.45.

F-Tecr oo Ouibomias

Cpzanss q . 7a0araez2d42vesn | 7L 270424 142684565
Amcnspoms 1.37028345243102 1, d445920309531595
RHaBeastns 25 25
aF el 24
F 0 . 9da9929029 7968

P {F{=F} ppasocTopoHRss 0, 5504592 12345448

F HEMTHUYSOROS MESEOCToROHRSS 1.985759508d48951

P {(F{=F} nesocToponHss 0. 44950787 604552

FHoMTHUSCHOS ASE0CT SRoHHSS 0, 504059E3de 7 2620

F aBy=cTopoHHSs 0. B39901575205 104

F MMt HUSoHOS  ABLYHC T SiRoHHSS 0,.4d40pEE93449361 2. 2692772772143

PucyHok 5.45. F-TecT. PaBHble gucnepcuu

Tenepb paccMOTpUM BapuaHT, NpyM KOTOPOM AMCNEpCUMM OTAMYaloTCA B ABa pasa
(Bbibopka3 n Bolbopka4d). Pe3ynbtar Tecta nokasaH Ha puc. 5.46.

F-Tecr Brifooriad Briforisd

Cieanss 5,.1093984261493 4, 622005169952347
Aucnspcis 0. F0E92477 100268 | 3,832 1446689038
HaEmeastms 20 25
aFf 2d 2d
F 0. 1844723697422

P {F{=F} ApasocTopoHHss 0, 99994957 1 26822

F HpHTRYSCHSS RMESEOCT SRoHNSS 1,.9837595RE8489A1

F {F=F} nesocToponnss 5. 04287317 78185E-05

F HEMTHYSCHGS ASE0CT SIRoHHES 05040953467 3620

P asy=cToponnss 0, 000100857 463560

FRpuTiisckos ABYXCT ORoNNSS 0. dd0EER934459361 2. 26927727 7R2143

PucyHok 5.46. F-TecT. HepaBHble gucnepcum

BbiBOA, nony4yaetcsi cneayowmii: yem cuibHee OTINYatoTCs AMCnepcun BblOGOPOK,
TEeM MeHbLUe 3HayeHve F.
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5.13 OueHka BbiIxusaemoctu (oueHka KannaHa-Manepa)

O6uwme cBefeHMA O 3ajadve aHa/IM3a BbDKMBAEMOCTU MOXHO MOJyYUTb B CTaTbe
A.B. MepkoBa «O6 aHasiM3e BbDKMBAEMOCTU» WX B PYKOBOACTBAX MO KOMMEPYECKUM
CTaTUCTMYECKMM Nnaketam (CM. Cnucok nimtepaTtypsbl). CyTb 3agaun 3ak/oyaeTca B TOM,
4TOGbI MO HAbOpPy NPU3HAKOB (XapakTepPUCTUK) onpeaesiTb BpeMs COXpaHeHNss 06 bekToM
3TUX XapakTEPUCTUK («BPEMS XWU3HW») WK pacnpepersieHne BeposiTHOCTEN COXpaHeHus
XapakTepuctuk B 3afaHHbix npegesiax. COOTBETCTBEHHO, MOXHO CTPOWUTb MPOrHO3bI
(NnpeackasbiBatb) cpefHee «BPEMS XU3HWU» (BPEMSI COXPaHEHMS XapaKTepPUCTUK) Takux
06bekToB. O6bekTamn MOryT ObiTb BeLlecTBa, YCTpoucTBa (Npubopbl), COOPYXEHUS U
KOHCTPYKUMW, a Takke >XuBble cyllecTsa. Yaule BCero oOueHka BbhKMBAEMOCTU
yNnoMVHaeTCA B CBA3W C MeANLIMHCKON NPaKTUKONA.

B Tex cnyyasx, korga Bpems Hab6nogeHns (NpPoAo/HKUTENbHOCTL UCMbITaHWiA)
MEHbLLE, YeM «BPEMS XMU3HM» KOHKPETHOro O6bekTa, MosiyyaeTcs, YTO «BPEMS XU3HU»
TOYHO He MeHblle BpPeMeHU HabMwaeHus, a BOT Kakoe OHO KOHKPETHO — y3HaTb YXe
Henb3qa. Takve [aHHble Ha3biBalTCA «LUeH3ypupoBaHHbIMU» (censored). [na rpynnbl
0O6BEKTOB, Y4aCTBYHOLWMX B UCMbITAHUAX BO3MOXHbI O4HOBPEMEHHO LEH3ypUpoBaHHbIE ©
HeLeH3ypupoBaHHble  AaHHble A1 pas3IMYHbIX  3K3eMMAsapoB  (Hanpumep, npu
nccnefoBaHnsX cpoka Cnyxobl aHeprocbeperarowmx namn B TedeHne 10000 yacoB YacTb
namn Bbila U3 CTPOS B T@YEHME UCMbITAHUI, a YacTb — Tak 1 He NCNOPTUIACD).

Mpmep wucnonb3oBaHna Gnumeric 419 OUEHKM BbDKMBAEMOCTM MO KannaHy-
Maliepy B3AT u3 cnpasku no Gnumeric (Gnumeric 1.10.X).

3aroToBMM NCXOAHbIE AaHHble B COOTBETCTBUM C pUC. 5.47.

A E C
1 drteneHooTe [pynna Uensupegp.,
2 1 1 1
3 1 2 1
d 2 1 1
5 2 2 1
& 3 2 0
7 3 1 1
2 g 1 1
5 g 1 o]
10 g 2 1
11 g 2 1
12 5 1 o]
13 = 1 o]
14 7 1 1
15 9 2 o]
1e 11 2 1
17 1z 1 0
18 1z 2 0
19 13 2 1
20 12 1 0
21 19 2 0

PucyHok 5.47. MNpumMep UCXOAHbIX
OaHHbIX ANA aHasM3a BbKMBaeMOCTU
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MepBbli cToNn6Gel, («AMTeNbHOCTb») O3Ha4YaeT BpeMsi UCMbITaHuin (HabnwgeHnin)
ONA KaKgoro  uccregyemoro  ak3emnnapa. B ctonbue  «Ipynna»  3agaértcA
NPUHAAMEXHOCTb 00bekTa K rpynne 06bekTtoB  (rpynnbl  MOTYT  OT/INYATbLCA
MECTOMNOJIOXKEHMEM, MEePUOLOM BpPEMEHW HabMAAEHUA W OpYrUMU  NPU3Hakamn ”
obcToaTenbcTBamun). B gaHHOM npumepe umeeTcs TOSIbKO ABe rpynnbl. HakoHey, B
TpeTbeM CTONOLE yKasbiBaeTCA NPU3HAK «LLeH3YPMPOBAHHOCTU» AaHHbIX (ecnin B fueiike 1
— [aHHble LEeH3ypupoBaHbl).

Bce [paHHble HOCAT [AWUCKPEeTHbIN XapakTep («BpemMs >XU3HU» U3MeHseTCH
[OVCKPETHO).

[vanor HacTpoilkM  aHanmM3a  BbI3blBAeTCA  4yepe3  BJ/IOXKEHHOE  MEHI
«[laHHble/CTaTucTMyecknin aHanins». CHavyana onpegenserca Habop NCXOAHbIX AAaHHbIX U
UX LUEeH3ypupoBaHHOCTbL (BKMagka «Beog» paunanora, puc. 5.48). Wcnonb3oBaHue
LEeH3ypupoBaHHbIX [aHHbIX paspellaeTcs BK/IKYEHWEM COOTBETCTBYIOLLEIO pexunma
(Permit censorship).

X Dyenrkn Kanaan—Heiiep C = Rl

Beoa pynne |NapamneToe |Besog

CTonSey, BpeHEH MacTl 1 $AF2 1 #A$21 E
¥ Permit censorzhip

Censor column: MucTl! $Cs2 50521 E

4k

Censzored record labels from: 1

L

ao: 1]

| Cnpaera OTHEHKTE Ok
e @or <o

PucyHok 5.48. HacTpolika MCXoAHbIX AaHHbIX ANs1 aHanmM3a

Ha Bknagke «[pynnbl» 3a4a€Tca KOMMYecTBO Tpynn U HOMepa, KoTopble WX
onpenensaT. TeopeTUyeckn MOXHO OObLEeAWHATbL HECKOSIbKO TPynmn B OAHY, YykKasaBs
AnanasoH HOMepoB «OT» W «ao» (puc. 5.49). [na ycTaHOBKM HOMepa rpynnbl
NCNO/Mb3YTCA MOMA CO CYETYMKaMKU (019 pefakTUpoBaHUA NOMSA HY)XHO ABaKAbl
LLENKHYTb B HEM /1EBOI KHOMKOWN MbILLN).
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Oyenkn Kanaan—-Herep

|BE=D.I1 [y MNapane Towl |Elb|E:u:un.|

¥ Define multiple groups

CronBey, rpynn: Mactl ! #B#2 : $B£21 @
CrpynnvpoeaTte 071 (o ok [ofaEMTE
Moyrns 0 1 1

Moynna 1 27 = = HoamTe

Crpaeta @ UTHEHMTE -Q:EIQK

PucyHok 5.49. HacTpoiika rpynn nccnegyembix 06bekToB

B aTom npumepe (M NO yMONYaHMIO) UCMOMb3YeTCSA ABEe rpymnmbl, HO C MOMOLLbHO
KHOMOK «+[J06aBuUTb» W «-YaasiuTb» KOMMYECTBO [PYNMn MOXHO W3MEHSATb Tak, Kak
TpebyeTcs.

Ha Bknagke «[lMapameTtpbi» (puc. 5.50) onpepensietcs O06BEM  UTOroBOWA
NHpopmaunn. PasnuuHble BUAbl pe3y/ibTaTOB MOXHO BK/OYaTh M Bblk/IOYaTh. MycTb B
paccmarpyBaeMoMm npumepe 6yaeT  BbIBOAUTLCA  MakCMMaslbHO MOJHbIA - Habop
pe3y/bTaToB.
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Oyenkn Kanaan—-Herep

|BE=D.I1|FD!:-|I'II'II:I MNaparmeTtoe Brieog

¥ [okazate rpader

¥ Include censorship ticks
¥ MokasaTe CTaHASRTHEE OTHAOHEHA
¥ Show median survival times

¥ Perform Log-Fank {(Mantel-Hasnszel!} Test

Crpaeta @ UTHEHMTE -QEQK

PucyHok 5.50. HacTpoiika pe3ynbTaToB aHan3a

HakoHel, Ha Bknagke «BbiBog» (puc. 5.51) MMeeT cmbicn BblbpaTb BapuaHT
CO3[aHnA HOBOro NUCTa, NOCKOJIbKY KOSIMYECTBO BbIBOAMMbLIX pe3y/bTaTtoB [0CTaTO4YHO
BEJINKO.
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Oyenxn Kanaan-Heiiep =

|BBDH|FDHHHH|HEDEMETDH Brisogn

PasnengeHHe BrEOJA

HoEan EHMCa

MranazoH eweonat MacTtlIF1 EE

(opHaTHPOBaHHE BrEBODA4A

¥ AsTosanonHeEHWE cTonBUoE

¥| JQcTMTE 4ManazoH ERECLS
CoxpaHATE (OpHaTHPOESHME QMaNSS0Ha BHEDLS
CoxpaHATE KOMMEHTIRMKM OAWMaNa3E30HS BLEOLS

BocTaEmTe B AYeRHM: Do ryne

Crpaeta @ UTHEHMTE -QEQK

PucyHok 5.51. OnpepeneHne pacnosioxXeHnsa pesynbTatoB aHa/im3a

B pesynbTate nonydyaetcsa rpauk, Ha KOTOPOM OTMEYEHbl TOYKM C
LIeH3ypMPOBaHHLIMM AaHHbIMKM Ans o6oux rpynn (puc. 5.52), a Takke BblgaloTcs
YnCNeHHble pes3ynbTathl. Ha puc. 5.52 pesynbTaTtbl AN NepBOV TPynnbl MOKa3aHbl
CM/IOLLIHOW JIMHWUEN, LEeH3ypupOBaHHbIE TOUYKM — TPEYrofibHMKaMu, a pesynbTaTbl [/s
BTOPOW rpynMbl — «TOYEUHOW» NIMHUEN, LIEH3YPUPOBaHHbIE TOUKN — POM6bI.
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BepoATHOCTE

120% q

100%

20%

6 0%

40%

20%

+*

0%

|
10

15 20

AOnUTenbHOC Th

PucyHok 5.52. Pe3ynbTaTtbl aHasiM3a (QYHKUNS BbDKMBAHUSA)

UncneHHble pesynbTaTtbl AN NEpPBOW rpynnbl nokasaHbl Ha puc. 5.53. Hanuuve
fenenusa Ha O npu BpeMeHu B 19 eauHWUL, BUAMMO, CBSI3aHO C TeM, YTO /1 NepBoi
rpynnbl («pynna0») HET HeLLeH3YPUPOBAaHHbIX AaHHbIX A1 TAKOTO «BPEMEHU XN3HW».

L e Y R 7 Y Sy Y A By S

= R B e e
(AT 7 B =y N Y L o

A

LI IR s MY 7 B N Y B L T

i el
o0 e P

14

E

Kanaan—Mehep Mnynns O
el

At Rizlk Desths Consures Probskility

10

[
L=

o R SRR I L LW N R SN ) BN B RN w

[ o e b b B ] i i e T

0

je- e L b ] o b b T o )

a

1000, D0
1000, D0
1000, D0
1000, D0
85,71k
B2.57%
51.43%
51.43%
51.43%
51.43%
25, 71%
25, 71%

0003

0 #llensHre pa O

CTanaspTHos GTRACHSHHS
0, 0000
0, 0000
0, 0000
0, 0000
0,.1224
0.1719
00,1792
0, 2065
0,.2534
0,.2534
01567
0,.2216
0 Qa0
#llensHie Ha O

PucyHok 5.53. YucneHHble pesynbTaTbl 419 NepBOW rpynnbl

B cnepgytowux ctonbuax pacnonaralTca pesynbTartbl A9 BTOPOW pynmbl
(«[pynnal»). Ana nonyvyeHvs wancTpauun ctonbubl Taénvubl oT B Ao F 661 CKpbIThI

(puc. 5.54).
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A G H I J E

1 Kanaanw—Merep Mounns 1

2 =t At Rizk Dsaths Cersures Probability CraqaanrHos orHAGHSHHMS
3 0 10 o] o] 100 . 00% 0 Q000
d 1 10 o] 1 100 . 00% 0, Q000
5 2 9 o] 1 100 . 00% 0, Q000
& 3 8 1 o] a7 50X 0. 1094
7 d 7 o] Z a7 50X 0.11a9
8 5 5 o] o] a7 5ok 0.1383
) = 5 o] o] a7 5ok 0.1383
10 7 5 o] o] a7 50X 0.1383
11 5 5 1 o] FO 00 0.1715
12 11 g o] 1 FO 00 0.1917
13 1z 3 1 o] dE b7E 0.19:8
14 13 2 o] 1 dE b7E 0. 2410
15 18 1 o] o] dE b7E 0. 3408
16 19 1 1 o] 000 (0 00

PucyHok 5.54. UncneHHble pesynbTaTbl 418 BTOPOi rpynnbl

HakoHel, obliee cpaBHEHME CPeAHEro BPEMEHW BbDKMBAEMOCTM B rpynnax

ob6ecneunBaetcs Tectom Log-Rank (puc. 5.55).

Movynns O foynns 1
Meavsnsy 12 12

Log-Rank Test:

Statistics:! 1. 00559551 1856098
Desress of Fresdom: 1
e-Values; 0. 31563100206861

PucyHok 5.55. O6uwasa ctatucTuka no rpynnam

3HayeHne p NO3BOJIAET OLEHUTL pas/iMume CPeAHEro BPEMEHM XM3HM MO rpynnam.
Ha ocHoBaHUM Noly4eEHHON B paccMaTpuBaeMoM NpUMepe BENNUMHLI P AeNaeTcsi BbiBOA,

UTO 3TN 3HAYEHUNA CTaTUCTUHECKN HEPA3TNYNMBI.
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