Nekuia 02.

JTiHINKHI perpecinHi moaeni
3 METOI0 JIOCIII/PKEHb YacTo OyBa€ 3pY4YHO MPEICTaBUTU JOCHTIHKYBaHUNA 00'€KT y BUIVISI SIIUKA,
10 Ma€ BXOAW ¥ BUXOAM, HE PO3MIANAIOUM JETAJbHO HOro BHYTPIIIHBOI CTPYKTYypHU. 3BHUYANHO,
NEPEeTBOPEHHS B AIMUKY (Ha 00'€kTi) BiZIOYBalOThCS (CUTHAIU MPOXOAATH IO 3B'A3KaxX i eleMeHTaM,

MIHSIOTH CBOIO (GopMy # T.II.), ajge NpU TakoMy IMOAAaHHI BOHM BiAOYBAaIOTbCSI IMPUXOBAHO BiJ
criocrepiraya.

[To crymeni iHdopMOBaHOCTI AOCHIIHHUKA TPO OO0'€KT ICHYE IiJICHHS OO'€KTIB HA TPH THIIH
CAIUKIBY:

*  «OUMMH SAMUK»: IPO 00'EKT BiZJOMO BCE;
* «Cipull SIMMK»: BIIOMHUM CTpYKTypa 00'€KTa, HEB1IOMI KIIbKICHI 3HaYE€HHS [TapaMeTpiB;

*  «YOPHUH SAUTUK»: PO 00'EKT HEBIIOMO HIUOTO.

YopHuii ALK YMOBHO 300paKytOTh SIK Ha Majl. 2.1.
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Puc. 2.1. [lo3HaueHHs YOPHOTO SIIKMKA HA CXeMaxX

3Ha4YeHHs Ha BXOJIaX 1 BUXO/AAaX YOPHOTO SIIMKAa MO)KHA CIIOCTEpIiraTH i BUMIPIOBAaTH. YMICT SIIIMKa
HEB1JIOMO.

3aBmaHHS TOJIATAaE B TiM, 100, 3HAIOYM MHOXKMHY 3HaueHb Ha BXOJAaX 1 BUXOHaX, MoOyayBaTé
MOZIeTb, TOOTO BU3HAYMTH (YHKIIIO SIIMKA, MO SKiM BXiJ mepeTBOpUThes y Buxin. Taka 3amaua
Ha3MBAETHCS 3a/1a4CI0 PETPECiiTHOTO aHami3y.

3anexHo Bif TOrO, JOCTYIHI BXOAH AOCIHIAHUKOBI A7l KEpYyBaHHS a00 TITbKU AJISl CIIOCTEPEKEHHS,
MOYKHA TOBOPHUTH PO aKTUBHUI a00 TACHBHHUK €KCIICPUMEHT 13 SIIIIAKOM.

Hexaii, Hanpukmiaa, mepea HaMu TOCTa€ 3ajadya BU3HAUWTH, SK 3aJEKUTh BUIYCK MPOIYKII Bif
KUTIBKOCTI CIIOKMBAHOT €IeKTpoeHeprii. Pe3ynbraTtu croctepekenp BimoOpa3zuMo Ha rpadiky (IuB.
Mmai. 2.2). VYcboro Ha Tpadiky # eKCIEepUMEHTAJbHUX KpamoK, $Ki BiINOBINAIOTH 7
CIIOCTEPEKEHHSIM.
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Puc. 2.2. I'pacdiunmii Buj nogaHHs pe3yabTaTiB
CTIOCTEPEKEHHS HaJl YOPHUM SIITHKOM

JIyist ToyaTKy MPHUITYCTUMO, 0 MU MAa€EMO CIPaBy i3 YOPHUM SIIIUKOM, [0 Ma€ OJWH BXiJ i OJHMH
BuXia. JlomycTUMO JuIsi IPOCTOTH, IO 3aJCKHICTh MK BXOJIOM 1 BHXOJIOM JIiHINHA a00 Maixke
ninitHa. Toxi qana Monenb Oy/ie Ha3WBATHCS JIIHIHHOKO OTHOMIPHOIO PETPECiitHOI0 MOJICILTIO.

1) loc/TiTHUK BHOCHTB TIiloTe3y Npo CTPYKTYPY SAIINKA

Po3rmsgaioun ekcriepuMEeHTaNbHO OTPUMaHI JIaHi, MPUITYCTHUMO, 110 BOHHU HiJAKOPSIOTHCS JIIHIHHIN
rinoresi, To0To Buxix Y 3amexuts Big Bxomy X JiHIAHO, TOOTO rinore3a mae BUIIAL: ¥ =A4,X + 4,
(man. 2.2).

2) Bu3HavyeHHs HeBiioMuUX koedinieHTiB A0 ﬁAl Moaesi

JliniitHa ogHOMIipHA MOJENb (MalL. 2.3).

Exon Brizog

Puc. 2.3. OgHomipHa MOJIENIb YOPHOTO SIIIHKA
Jns koXHOI 3 n 3HATUX EKCIEPUMEHTAbHO KpAamoK OOYUCIMMO TOMUIIKY (El.) MIDXK

EKCIIEPUMEHTAILHIUM 3HAUYCHHSAM (YPKCH') i TEOPETHYHHUM 3HAYEHHSIM (Yl.Te(’p'), 0 JIEKUTH Ha
rinoTeTH4Hil npsamii 4, X + A, (aus. Man. 2.2):

— (Y OKCIL Teop.y ; — .
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[omunku E; st BCiX 7 Kpanok BapTo cKiaacTH. 1lo6 no3nTuBHI MOMMIIKM HE KOMIIEHCYBAJIU B CyMi

HEraTHBHI, KOXHY 3 HNOMWJIOK MIJHOCATH JI0 KBaJapara W CKIaJaloTh iXHI 3HAYEHHS B CyMapHy
IIOMWIKY [ y’K€ OJTHOTO 3HaKa:
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ine MeTomy — MiHiMi3alis CymapHOi MOMMIKM F 3a paxyHOK migbopa koediumieHtiB A,, 4.
IHakme kaxxydw, 1me O3Hayae, 110 HEeOOXiTHO 3HAWTH Taki KoedillieHTH Ay A, JiHIHHOT PyHKIIT
Y=4,X+ A4, mob ii rpapik mpoxoaus SAKHAHOIMKIE ONHOYACHO JO BCIX EKCIEPUMEHTAIbHHX

Kparnok. ToMy 1aHUi METO/1 HA3UBAE€THCS METOJIOM HaMEHIIIUX KBaJPaTiB.

el M
2 2 :
Fldo, A=) E2=) (i - Ao — A1 X)* = min
X : Ap, 4
!=1 !=1
Cymapna nomuska £ € QyHKIIER ABOX 3MIHHUX A, # 4}, TOOTO F(A4), A|), MIHAIOUH 5Ki, MOXKHA

BILJIMBAaTH Ha BEJIMUYMHY CyMapHOi MOMUJIKHU (AMB. Mal. 2.4).
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Puc. 2.4. 3pazkoBuii Buj (QpyHKII MOMUIKH
[[{o6 cymapHy MOMMIIKY MIHIMI3yBaTH, 3HAHAEMO YaCTKH MOX1AHI BiJ QYHKIIIT F 110 KOXKHOT 3MIHHIN
1 IOpIBHSAEMO X 710 HyJs (YMOBa eKCTpeMyMa):
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[Ticnist pO3KPUTTS AYKOK OZIEPKUMO CHCTEMY 13 IBOX JIIHIMHUX PIBHSIHb:
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Jnst 3HaxoKeHHs KoediuienTis 4, i 4, MmetomoM Kpamepa npenctaBuMo CHCTEMY B MaTpUYHIH
dbopmi:
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OO0YUCITI0EMO 3HAYEHHS AO nA I

3) IlepeBipka

1100 BHM3HAUMTH, NPUIMAETbCA UM TiNOTE3a Hi, MOTPIOHO, MO-TEpILEe, PO3PAXYBaTU MOMUIKY MIXK
KpankaM#y 3a/laHOi eKCIEPUMEHTaJbHOI M OTpPHMaHOI TEOPETHUYHOI 3aJIeKHOCTI U CymMapHy
HOMUJIKY:

— (yOKcIL Teop.y ; —
E; = (Y2rem —yToor) j=1 .. n

Fdo, A=Y B}
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F
I, mo-mpyre, HEOOX1THO 3HANTH 3HAYEHHS o 110 (HopMyI ¥ » , ne F — cymapHa IIOMMIIKA, 1 —
3arajbHe YUCIIO CKCTICPUMEHTAIBHUX KPAIOK.

SIkmo B cMyry, obMexeny mimismu Y1OP — S i YTP- + § (manr. 2.5), monamae 68.26% i Ginbime

YQKCH.
i

€KCIIEpUMEHTAIIBHUX KpPAaIoK , Te BUCYHyTa HaMH TilOTe3a MPUUMAETHCA. Y TPOTUBHOMY

BUNAJIKy BUOMPAIOTh OlNble CKIaJHy Tirnore3y abo HepeBipstoTh BUXIAHI JaHi. SIKI0 moTpiOHa
OuIblIa BIEBHEHICTh Y pe3yJbTari, TO BUKOPUCTAIOTH JIOJIaTKOBY YMOBY: Y CMYTY, OOMEXeHY
misismp YTOP- — 28 i1 YTeP- + 28, nopummi morparmuti 95.44% i Ginblne eKCIIEPHMEHTATBHIX

Kparok YPKCH'.
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Puc. 2.5. JlocniayxeHHs JOITyCTUMOCTI IPUHHATTS T1I10TE3U
Biacrauns S moB's3aHe 3 ¢ HACTYIIHUM CHIBB1AHOIIEHHSIM:
Tyl

S = o/sin(B) = o/sin(90° — arctg(4)) = o/cos(arctg(4,)),

110 IPOUTIOCTPOBAHO HA Mall. 2.6.

V=R K+ Ay+S,

Puc. 2.6. 38'130K 3Ha4eHb G 1 S

YMoOBa NMPUHHATTS TINOTE3UW BUBEAECHO 3 HOPMAJIbHOIO 3aKOHY PO3IMOJULY BUIAJKOBUX MOMHIIOK
(muB. man. 2.7). P— iMOBIpHICTb PO3MOiITY HOPMAJIbHOT TOMUJIKH.
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Puc. 2.7. Inroctpartist 3akoHy
HOPMAJIbHOTO PO3MOJLTY TOMHIIOK
Hapewti, npuBegemo Ha mail. 2.8 rpadiyHy cxeMy peaiizalii oJHOMIpHOi JIiHIHHOI perpeciiHol
MoOZeIi.
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Puc. 2.8. Cxema peamizanii meTomy
HaMEHIIMX KBaJPaTiB y CEPEIOBHUII MOJCIIIOBAHHS

JlTabopaTtopHa mopenb

[Tpunyctrmo, mo (GyHKIIOHATBEHA CTPYKTYpa SIIHKa 3HOBY Mae€ JIHIWHY 3aJICKHICTh, aJie KITbKICTh
BX1IHMX CUTHAJIB, IO JIIFOTh OJJHOYACHO Ha 00'€KT, TOpiBHIOE m (auB. Mai. 2.9):
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Puc. 2.9. I1o3naduennst 6araToMipHOTO
YOPHOTO SIIIMKA Ha CXeMax

Tomy 110 MaeTbcs Ha yBa3i, II0 MM MaeMO €KCIIEpMMEHTaJIbHI JlaHi Mpo BCl BXOAM M BUXOAM
YOPHOTO SIIMKA, TO MO)KHA OOYUCIIUTU MOMUJIKY MK €KCIIEpUMEHTaIbHUM (YPKCH') 1 TEOPETUYHUM
(YiTeOP') 3HAYEHHSAM Y JUISl KOKHOT i-0i Kpanku (Hexai, K 1 KOJIHCh, YUCIO EKCIIEPUMEHTATbHUX

Kparok JI0piBHIOE 1):
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MiHimMi3yeMO cyMapHy HOMUIIKY F*
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AD: Al: LR Am
[lomunka F 3anexuTh Bil BUOOPY mapamerpiB Ay, Ay, ..., A,,... g 3HaXOIKEHHs SKCTpEMyMa
JOPIBHAEMO BC1 YACTKHU MOX1/IHI F IO HEBITOMUM Ay Ay, ..., A, 10 Hy5A:
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Opnepxumo cucreMy 3 m+ 1 piBHAHHSA 3 m + 1 HEBiIOMHMH, KOTPY BapTO BHPIIIUTH, LI00
BU3HAUUTH KOE(DIIEHTH JHIHHOI MHOXXHHHOI MOei Ay Ay ooy A,,... s 3HAXOIKEHHS

koedimieHTiB MmeToioM Kpamepa rnpencraBuMo cuCTeEMy B MATPUYHOMY BUJIL:
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O6uucnroemo koediuientn 4y, 4y, ..., 4,,...

Jlami, 3a aHAJNOTI€0 3 OMHOMIPHOK MOJIEIUTIO (JIMB. JIEKIIIO 3), I KOXKHOI Kpanmku OOYUCITIOETHCS
nomunka E;; motiM mepeOyBae cymapHa NMOMHWJIKAa F' i 3HaYEHHSA 0 1 S 3 METOI BM3HAYMTH, YH

NpUMA€ETHCS BUCYHYTA TIOTE3a MPo JiHIHHICTh 0araToMipHOTO YOPHOTO YH SIIIMKA Hi.

[Tpu OTIOMOTH MiICTAHOBOK 1 IEpPerno3HayeHb /10 JiHIHHOT MHOKMHHOT MOZIETIi IPUBOATHCS Oararo
HEeJTHIHHUX Mojenel. JJokmaaHo Mmpo 1me po3MoBigaeThCs B MaTepiaii HACTYITHOT JICKITHi.



	Лекція 02.
Лінійні регресійні моделі
	Лабораторна модель


