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b f LIeHTp AUCTAHLMOHHOMO 06YyYEHNS 1 NOBbILLEHMS KBanuduKaLmm
1

a CUCTEMHBbIN aHanu3

AHHOTaUuA

MeToanyeckne ykasaHus npegHasHadeHbl ans 6akanas-
pOB MO HarpasneHuto noarotoskn 221700 CtaHgapTusa-
Uns U METPOSIOTUS.

MeyaTaeTcs No peeHNo METOANYECKON KoMmuccun da-
KynbTeTa «[pnbopocTpoeHne n TeXHNYECKoe perynmnpo-
BaHue».

ABTOpbI

3aBeayowmin kadeapon «YnpaeneHue kadectsom» ArTY
A.T.H., npodeccop Anmutpos Banepuii MeTposuy;
MNpodeccop kadeapbl «YnpaeneHune KayeCTBOM» [.T.H.
bopwucoBa JlioamMuna BUKTOPOBHA;

JdoueHT kadeapbl «YnpasneHve kadyectsom» AITY, K.T.H,
3ybpunuHa EneHa MunxannosHa.
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BBEAEHUE

K 3apayam perpeccroHHOro aHanmsa oTHOCATCS:

1) ycraHoBneHme ¢opMbl 3aBMCMMOCTY; 2) ONpeaeneHne ypaBHe-
HUS perpeccumn T.e. onpeaeneHne HEU3BeCTHbIX KO3 HOULNEHTOB MO-
fenu; 3) oLeHKa HEU3BECTHbIX 3HAaUEHWIA 3aBUCMMOIN NEPEMEHHON.

PasnunyaloT NMMHENHYIO U HENIMHENHYIO CBSI3W.

JInHelHas cBsA3b MMEEeT MeCTOo, Korga C Bo3pacTaHueM (Unu
ybblBaHMEM) 3HauyeHM X 3HauyeHuns Y yBenuumsatoTcs (MM YMEHb-
watotca) 6onee nnn MeHee paBHOMEPHO.

MaTeMaTU4YecKku IMHENHAs CBSI3b MOXKET 6biTb BblpaXKeHa ypaB-
HEHMEM MpPSIMON, KOTOPOE Ha3blBAETCS JIMHENHBLIM ypaBHEHNEM pe-
rpeccum.

Y'reop =bo+ biX, (1)
rae X- akTopHbIA NPU3HAK; Yreop — PE3YNBTATUBHBIN MPU3HAK; by, bi-
K03 DULUMEHTbI YyPaBHEHUS.

Ecnv ke oHa BbIpa)kaeTcs YpaBHEHWEM KaKOW-TM60 KpWBOWA
nvHuM (napabonbl, rMnepbosnbl, CTENeHHOKN, nokasaTeNbHOWM, 3KCMO-
HEHUMaNbHOM U T. A.), TO TaKylo CBsi3b Ha3blBalOT HENMMHENHHOoN. Ha
NPaKTUKe YacTo NMONb3YITCA  YPaBHEHNEM 13pab0/IbI BTOPOIro ropsa-
Ka:

Yreop= bo+ by X + by X? (2)

YpaBHEHWNE HENMNHENHON CBA3M MOXET 6blTb BbIPaXKEHO U B BU-
[e ypasHeHus rurnepbosisl:

YTe0p= bo + by/X
WM NoKa3aTesIbHOM (DYHKLUMK:
YTeop= bo 'blx

Mocne onpeaeneHus (GopMbl CBA3W, T.e. BMAA YpaBHEHWUs pe-

rpeccuu, Mo SMMUPUYECKMM [aHHLIM onpeaenstoT KoahduuMeHTbI
WCKOMOIO YPaBHEHMS.

1 PACHET KOO®OULIMEHTOB YPABHEHUA PETPECCUM

KoadpdmumeHnTol by n by ypaBHeHus (1) onpegensitotcsa no ¢op-
Mysnam:
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n n

2% 'ZYi _n'zxi'yi
b1: i=1 i=1l i=1 ,

SRR
b, :%'[an:)’i _bl'gxijr unn bo :;/_bl')_('

[lnsi 3KCMoHEeHUManbHoN (CTENEHHON) 3aBUCUMOCTH
_ by -x
y= bo €

ko3 dpuumeHThbl by 1 by onpeaensoTca no dhopmynam

Zn:xi -anln Y, —n-znlxi “In'y;
by = eXpE(iln Yi _bl'ixi]:| (14)

by

I

i=1
[ns napabonuyeckast 3aBUCUMOCTM
y = bo+bix+byx* .

KoadhdumumeHTsl by, by, b, onpeaensioTcs npu pelweHnn cucre-
Mbl U3 TPeX ypaBHeHWl (Hanpumep, MeToaoMm lMaycca ):

bo-n+b1-zn:xi+b2~zn:xi2 =Zn:yi;
i=1 i=1 i=1
by -Zn:xi +b, -Zn:xiz +b, -Zn:xis :Zn:xi Y
i=1 i=1 i=1l i=1
b -Zn:xiz +b, -Zn:xf’ +b, -Zn:xi4 :Zn:xiz Y,
i=1 i=1 i=1 i=1
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N o Dx D
D= x >x* > X,
22X 2x
2y 2x 22X
PRADRIEDRS
IRSEDR DR
N Yy Dx
D,=|>x Dxy X,
ZXZ ZXZy ZX4
N©o2x Dy
2x 22X 2N
22X 22X 2xty
D, =Xy Ex -2y f X T yxt +

D, =

D, =

PRIRSIREDR SR DRIELINS DRS
D, = ND xy ) x* =N X2y D= x> y> x*+

PADR DR EDRIRD SELORI DR
D, = N> x> x’y - NZXSny—(Zx)zz:xzy+

DRSNS RSEDRINDRIRI PN
D=NY Y x =N f = (xf Sxt () 423 x> x2S %
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D D D
° D . D > D
Ans dyHkumm y = f(x), umetowwen sua:
y= bg + by/X

cuUCTeMa YpaBHEHWI Ans onpeaeneHust Ko3dhdULMEHTOB YPaBHEHMS

perpeccun MMeeT BUA:
1
nb, +b1-z X—:Zyi
i

1 1 X;
bozx—i+ ble = Zy_l

Ana dyHkumm y = f(x), nmetowein sua:
y=bo'b;*
cUcTeMa ypaBHEHWI Ansa onpeaeneHus KoaphUUMEHTOB ypaBHEHUS

MMEET BUA.
D lgy =nlgh, +lgb > x

D xlgy=Igb Y x+lgh > x|

2 [MNPUMEP PACYHETA KO®®ULIMEHTOB
YPABHEHUSA PETPECCUU

MMeloTca cTaTucTUyeckue AaHHble O 3aBUCMMOCTU peHTabenb-
HOCTV MpoM3BOACTBa npoaykuun (%) no psagy npeanpusiTui, Npows-
BOAALUMX OAHOMMEHHYIO MPOAYKLMIO, OT BblpaboTku (B CTOMMOCTHbIX
rnokasaTensax) Ha OAHOro cpefHecrnuMcovHoro paboTHWKa Mpou3BoA-
CTBEHHO-NPOMBbILLSIEHHOr0 nepcoHana. [lonyyeHHble AaHHble npej-
cTaBfeHbl B Tabn. 1:

Tabnuua 1 — CTaTncTnyeckme AaHHbIE N0 NpeanpuUsTUsaM

Homep X Y
1 907 11,20
2 926 11,05
3 506 6,84
4 741 9,21
5 789 9,42
6 889 10,08
7 874 9,45
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8 510 6,73
9 529 7.24
10 420 6,12
11 679 7,63
12 872 9,43
13 924 9,46
14 607 7,64
15 452 6,92
16 729 8,95
17 794 9,33
18 844 10,23
19 1010 11,77
WToro 14623 176,11

[ns nporHosa pe3ynbTupylowero npusHaka Y npuMeHMM Mo-
Aeslb MapHON perpeccun, B KOTOPOW UCMONb3YETCS TOSIbKO oAHa dak-
TOpHas nepeMeHHas — X.

AHanu3 TabNMYHbIX A@HHBIX MOKa3blBaeT Hannymne npsMoin NHeN-
HOM 3aBMCMMOCTM Mexay dakTopHbiM X (BblpaboTKu MpoayKumu) u
pe3ynbTaTUBHLIM MNpU3HAKoM Y (peHTabenbHOCTbI0 MNPOM3BOACTBA).
TecHOTy W HanpaBneHue CBsi3n Mexzay (akTOpHbIM U pe3ynbTaTuB-
HbIM MpWU3HaKaMK onpeaenuM C NoMoLbio KoadduumeHToM Koppens-
umm r.

n n n
ne 2 XY =2 X 2
i=1 ]

i=1 1

r= L
n n n n
XX — (LX) X = (%)
i=1 i=1 i=1 i=1
roe X; u Y; - 3Ha4yeHns (PaKTOpHOro M pe3ynbTaTUBHOrO NPU3HAKOB
COOTBETCTBEHHO; N — 06beM BbIGOPKM (YMCIO Nap UCXOAHBLIX AaHHbIX).
[na paccMaTpvBaemMoro npumepa 3HayeHve KoadduumeHTa
KOppensauumn cocTaBnseT:

20x134127,9 -14623x176,11

r=
J20x11306109 — 146232 x 1/20x1602,0971 176,112

0,955
3HaueHve Koa(duuMeHTa KOPpensuMn MNoKasbiBaeT Ha Hanu-
yve AOBOJBHO CUJIbHOM CBSI3M.
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PaccuntaemM napameTpbl ypaBHEHWUSI perpeccum: Yrep, = by +
b;-X.

MoacTaBuB AaHHble M3 Tabn. 1 B pacyeTHble hopMysibl NOMYyYUM
3Ha4yeHns koadduumneHToB: by =2,423; b; = 0,00873 .

Takum 06pa3oM, NMMHENHOE YpaBHEHME PErPECCMM UMEET BUA:

Yreop = 2,423 + 0,00873-X .

KoadhdumumeHT b; xapakTepusyeT HaK/IOH JIMHUM PEerpeccuu.
3HaueHue b; = 0,00873 1 3TO 03HA4YAET, YTO MPU YBEINYEHUN X Ha
eavHuLY oXuaaemoe 3HadeHue Y Bo3pacTteT Ha 0,00873. Otcioaa b,
MOXET 6blTb MHTEPNPETMPOBAH KaK MPUPOCT HOPMbl PpeHTabenbHOCTH,
KOTOPbI BapbUpyeTCsl B 3aBUCMMOCTU OT CpeaHel Bobipydku. CBoboa-
HbI YneH ypaBHeHust by =2,423 y.e.. 3To 3HaueHue Y npu X, paBHOM
Hynto. MOCKONbKY ManoBeposTHO 3HayeHue BbipaboTKM, paBHOE HY-
10, TO MOXXHO MHTEPNpPETUPOBaTb by Kak Mepy BANSHUS Ha BETUYMHY
peHTabenbHOCTN Apyrnx (hakTopoB, HE BKIOYEHHbLIX B AAHHOE ypaB-
HEHWe perpeccum.

PerpeccmoHHas Moaenb MoxeT 6biTb MCNOnb30BaHa Ans npo-
rHo3a YpOBHSI peHTabenbHocTH, (KOTopbiM 6yAeT Ha NpeanpusTuu,
HanpuMmep, rae cpeaHssl BblpaboTka Ha OAgHOro paboTHMKA COCTaBUT
600 py6.)

Ansa Toro, 4tobbl onpeaenvTb NPOrHO3NpPyeEMoe 3HaYveHne, cne-
ayet X = 600 noacTaBuTb B YpaBHEHME:

Y = 2,423 + 0,00873 « 600 = 7,661.

PacyeTbl Nokasanu, YTo NPOrHO3MPYEMbLIN YPOBEHb peHTabesb-
HOCTW ANg NpeanpusTMs co cpeaHen BoipaboTkoi 600 pybnelt Ha oa-
Horo pabouero MMM cocragut 7,661 %.
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BOMPOCHI AJi1 CAMOKOHTPO/JIA

3aaayn perpeccMoHHOro aHanmsa.

YTO Ha3bIBAETCS JIMHENHBIM YPAaBHEHUEM pErpeccun?

3anncaTb ypaBHEHWE HENTMHENHON CBSA3N.

Y10 Ha3biBaeTCs kKO3PUUNEHTOM perpeccmumn?

3anucaTtb ypaBHeHUe ans onpepenexHns KoagduuneHTos by, by,
ba.

YpaBHeHue ans onpeaeneHns koadhd@uumMeHTa Koppensumm.

vk

o
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