[image: image1.jpg]CTATUCTHYHA OLIIHKA EKOJIOTTYHOT O
CTAHY HC 1 3AKOHOMIPHOCTE#N HOTO
PO3MIOALTY
« XapaKTepHCTHRT HeIrTpa posio Y.
+ XapakrepHeTiky Po3Mipy Ta cryiens sapiaiii.
« XapaxTepucTikn opMi postostiy.

"Janticmb moco, ol exicusami crosa
e & nopiensabi i naiisugy
CIMYNENAN...5L GCMYNUG A WX
qupaicenns ool OYMOK MOS0I0
wncen, ety | eumiplosans”.

B. Memmi

BracTHBICTIO CTATHCTHMNOI CYKYMHOCTi € KOMMBanIsA, MilmuBicTh
snauens 6y/-aKoi o3naky, To6To Bapiaiis. Bona symosnena gieio Gesaidi
B3UEMONOB A3AIUX NPUUMIL, CCPCL AKUX € OCHOBNI i Apyropsani. Ocuosni
apudunK GopMyIoTh 1ENTP PO3Nojiny. APYropsani — mapianiio o3nak,
cykynia ix fis — gopmy posnosiny.

Ananis  mapiauifinoro  psgy  posnofiny nomsrae y - Busmacuni
3AKOHOMIPHOCTEH 3MillH HACTOT 3ATCKNO BIAL 3MilN KifbLKICHOT 031aKu, ska
noknajicna B ocnopy rpynysanns. Tlpu ananisi sapianiinux  paais
HallyKUBANIIAMK € Taki PNy NOKasHUKIB: 1EHTPA PO3NOALTY. PosMipy
Bapianii, hopmu posnoity.

2.2.1. Xapaxkmepucmuxu yenmpa po3nodiiy

LenTpom posnojtiny HasMBAETLCA 3NAUCHIA 3MIlIOT O31AKH, 1ABKONO
AKOTO IPyNyloThes immi BapianTn. [lo XapakTcpueTHK ICHTpa PO3NOTy
LATCHKATE cepedtis, Mo, Mediand, ueepms | decsma uacmid.

Cepeonn  eeauuuna — ye eenund,  skd  sidofipareac
Xapakmepnuit pisens osnaki, ApumANAOr Yein  erenenma
cyynmocmi.

Bapianis 6y/1b-aK0i 0311aKin (HOPMYETLCA 1171 BIITHBOM ABOX TPYN NPHYHK
« NCpIA rpyna — 1C OCHOBHI NpUuMnM, sKi Ticno nop’ssani 3
NPHPO/IOIO  CAMOTO  ABWINA; i BIVTHBOM IMX NpHunn  Gopmyerses
XaPAKTCPHUI THIOBUI PIBCHB O3MAKH;
« JIpyra rpyna — Apyropsiiii BUNAAKOBI NPHUHIN U8 CYKyNHoCTi B
HiNOMY; €10 1HX TPAMHT 3yMOBICHI BIXHICHHA (HMBIAYAILIIX
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[image: image2.png]3HAYEHh O3HAKH Bill THIIOBHX, fIKi BPIBHOBAKYITLCA i TOMY Ha piBeHB
Cepennkol iCTOTHO He BITHBAIOTE.

Cepenns  XapakTepuiye THNOBHH piBeHb BapiiOlOYoi O3HAKH B
PO3paXyHKYy Ha OAMHMLIO CyKynHocTi. BoHa BizoGpakae B cobi Te
CfBHE, XapakTepHe, WO 0O'€ZHYe BCIO Macy eIEMeHTiB, To6To
CTATHCTHYHY CyKynHicTs. [poTe ¢ nam’aTaTi, o cepeans BioGpaxae
THIIOBHA piBeHb O3HAKH JHIIE B TOMY BHOAAKY, KOJH CTaTHCTHYHA
CYKYIIHICTB, 33 KO BOHa OOUHCIIOETHCA, AKICHO onHopinna. Lle oxna 3
OCHOBHHX PMO6 HAYKO6020 3ACMOCY6ANHA CepelHiX y craructHii. Kpim
TOTO, THNOBHI PIBEHh O3HAKH, IO BUBYAETHCA, NPOABNAE cebe nume y
BHITAJIKy Y3aralbHEHHA MacoBuX ¢aktiB. B ubomy mpospnsetscs dig
3AKOHY GENUKIX YICEN.

3a [0NOMOTOI0  CepeAHIX BENMYMH MAacy €NEMEHTIB  MOXHA
OXapaKTEPH3YBATH OJHHM “HCJIOM, He3BakKaloH Ha Te, WO cepeans
BeMHUNHA aBCTPaKTHA | MOXKe He 36IraTHCs i3 XKOJHHM 3 iHIHBITyATEHHX
3HaueHb 03HAKH. BoHa Binobpaxae Te 3aranbe, THNOBE [T MACH ABHII,
AKe PEATTLHO ICHY€ B KOHKPETHHX YMOBAX IPOCTOPY i Macy. 3a JONOMOTo0
CepelTHiX MOKHA 3MiHCHHTH MOPIBHANBHMI AHATI3 KUTBKOX CYKyMHOCTeH,
JaTH  X4paKTEPHCTHKY — 3aKOHOMIDHOCTEH  PO3BHTKY  COIIANbHO-
©KOHOMIYHHX #BHII i mpouecis Tomo. Cepenns 3aBxIM y3aralbHIOE
KifIBKICHY Bapianiio 038aKH, AKa TIEK0 4N iHIIOIO MiPOIO BIACTHBA BCiM Ge3
BHHATKY @ICMEHTAM CYKYIHOCTI.

3uauennn cepednix ¢ mim, WO BOHH XapaKTEPH3YIOTh NEHTPATBHY
TEeHEHIIO PO3NOALTY | € LIEHTPOM PO3MOALUTY ONHOPIZHHX CYKYNHOCTEH.
CTaTucTHYHA CepeAHA — OOHA 3 HaifBOKIMBIUINX KiNbKICHO-AKICHHX
Kareropiif, Aki WHPOKO BHKOPHCTOBYIOTh Y NNIaHOBO-aHAMTHYHIA pofoTi
TAMPHEMCTB i OpraBizaLii.

Budu cepednix senuuun. CepefiHi, IO 33CTOCOBYIOTh Y CTATHCTHII,
HalexaTh A0 KIacy cTeneHeBHX. B ysarambHewilt ¢opMi cTemeHepa
cepeTHA Ma€ TaKHi BUTTIAN:

Pl IR

n
e X — IHOUBIQYATLHI SHANEHHA 6APIOIONOT O3HAKY (6apianmiy); m —
HOKGBHUK CIYHENA CEPEONBOT; N — HUCIO SapIanm.

Konkpernuli BuI cepennboi 3aneKHTh Bill TMOKA3HHKA CTYTIEHS.
OcHOBRI BHIIM CTYTIEHEBUX CepeIHIX HaBeneHi B Tabm.2.2.1.

TIpn BuBYEHHI 3aKOHOMIPHOCTEH PO3MOAIMY 3aCTOCOBYIOTH CEPERHIO
apudMeTHuHY, Bapianii — cepeIHIO KBaJpaTH4HY, iHTeHCHBHOCTI PO3BHTKY
— CEpEJTHIO FEOMETPHYHY.
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[image: image3.png]2.2.1. ®opMysH CTenCHEBHX cepemHix

Dopmyna cepenHpoi
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* Y po3paxyHKOBHX (hopMyMax TaGMHLI MPUHHATI Taki NO3HAYEHHS:
X — 3HaYEHH O3HAKH;, f — JaCTOTA NOABH SHAYCHHA O3HAKH (BAra); n —
obear cykynHocti ( # =Z f); w — oGeAr 3HauYeHHA O3HAKH X (w = X * f).

Cnin 3ayBaKHTH, IO Pi3HI BHAM cepeaHix, o0uHCIeHi Ha OCHOBI
omuiel 1 Ti€l K BHXiAHOl iH(OpMaLii, MalTb pi3HY BeJHYHHY.
CniBBiZHOUIEHHA MIXX HUMH HaGyBa€ BHIARY:

X, > X, X,

ke

Ile criBBiNHOIEHHA HAZUBACTLCA HPAGUROM MANCOPAHIMHOCIHI.

B exonoriuniii cTaTHCTHLI Ne NpaBHIoc He Moxe OyTn 3acTocoBaHe,
OCKiNBKH OGYHCNEHHA PISHUX CepeHiX 1A onHiel i Tiel x cykymuocti
HexouinsHe. BuGip Buay cepeaHsoi Mae IpYHTyBaTHCh Ha BeeGiunomy
TEOPETHUHOMY aHaIi3i CyTi ABMII Ta HaABHii indopmanii. Cepenns nuume
Toi Moxke GYTH CNIPaBXHBOIO Y3aralbHIOKUOIO XapaKTEPHCTHKOK, KOMH
NpH 3aMiHi HeW BCIX BapiaHTIB 3aranbHuH oGCAT BapiloloHoi OIHAKH
SAMUIIHTEC HE3MIHHHM.

OTxe, 3aleXHO BiX TOro, WO ABNAE cobOK 3aranbHuii  obcar
BapiloioY0i 03HAKH, B KOKHOMY KOHKPETHOMY BHNAAKY OGHPAKOTH BHX
cepennboi.

Cepeonn apugmemuuna — OIMH i3 HANGUIBII TOMHPEHHX BHIIB
cepeankoi BeMHIUHM. BoHa 3aCTOCOBYETRCA Y THX BHIALKAX, KOIH 0GCAT

109




[image: image4.png]BapilOlOY0i O3HAKH IS Beiel CyKymHOCTI  ARNge  cofolo  cymy
IHANBIAYANBHEX 3HaueHb i OKpeMHX eleMeHTiR. CepelHs apHMETHYHA
GyBa€ IPOCTOO 1 3BAKEHOIO:

~ TpOcTa cepenHs apubMeTHIHA x= Zx;

n
— 3Ba)ceHa cepefnd apudMerHuHa L _ 2xf.

prg
CepenmHs  apu¢MeTHUHA TPOCTA  3aCTOCOBYETBCS  TOMI, KOMH
PO3PAXYHOK 3MICHIOITh HA OCHOBI NEPBHHHHX, HE 3TPYNOBAHMX JAHHX.
Hanpuknan, ofcar BUKHAIB NIKIVIHBHX PEYOBHH MO pisHMX 06’ekTax
cKmafiae:

[ e o6 exra T Ctcar_m ]
1 620
2 738
3 867
75 1022
Besoro 60000

Cepennilt oficar BUKkHAIR opisrioe 800 T:
60000

75
Mpore B mpakTHNi aHATITHYHOL POGOTH HEPIAKO BHHHKAe MoTpeba
PO3PaxoBYBATH CePeNHi BENMYHHHM Ha OCHOBI 3IPYNIOBAHHX [aHHX,
nepefyciM ZanuX Bapianifinoro pamy posnonimy. ¥ mpoMy BHDAAKY LA
BH3HAYEHHS 3aralbHOTO OGCATY BapiloIOYOl 03HAKH CIIJ KOXKHY 3 BapiaHT

TIOMHOKHTH Ha HACTOTY i OTPHMaHi pesyMbTaTH THACYMYBaTH (Tabm
22.2).

=800 T

2.2.2. Posmogin 06’ exTiB 32 0dcsirom BHKHAIB

Ober pukmpip. - x | 600 | 700 | 800 | 900 | 1000 [Besoro
Kimbiiets o6 ekTib
P | s 20 | 25 20 | 5 75

Pospaxyukopi nani - xf| 3000 | 14000 [ 20000 [ 18000 [ 5000 | 60000

CepenHbo3BaXKeHHH 0GCAT BUKHIIB CTAHOBHTb:
60000
75

Jlemo  yMOBHOTO XapakTepy HalyBae po3paXyHOK cepeanboi 3
iHTepBaNLHOrO pAAy posnoAiny. B npomy BHmAaKy Ama koxHoi rpymu
BHZHAYAIOTH CEPEAHE 3HAUCHHA IHTEPBATY AK MiB CYMy ABOX HOTO Mew.

=800 T

110




[image: image5.png]CaMe BOHH i BHKOPHCTORYIOThCA AK Bapiantd. llIHpHHY BiZKpHTOTO
IHTepBATY YMOBHO NPHHMAIOTE TaKOKW, K Y CYCIIHBOMY 3aKPHTOMY
iHTepBani. BUKOPHCTAHHA cepeaHHH iHTepRATy SK BAPIiaHTH TPYHTYETHCA
Ha NPUOYLISHH], IO B MEXKaX iHTepBady iHAHBIXYaJIbHI 3HAYEHHA O3HAKH
PO3NOAUIAIOTECA pPIBHOMIpHO. Y pasi BIIXWIEHHA Bil DPiBHOMIPHOTO
Po3N0aidy cepeaHs iHTEpPBATbHOTO PARY € MEHII TOYHOI, HUK Cepemns,
0GuHCIIeHa Ha OCHOBI EPBUHHIX IaHHX.

Po3paxyHOK cepelHbOI IPOUTIOCTPYEMO HA NPHKIAI, BHKOPHCTABIIH
nani a6 2.2.3.

2.2.3. INTepBATLHAi PRI PO3NOLLTY 06’ EKTiB 33 0BCATOM BHKHAIB
WKIATMBNX PeaoBHE

. KinsxicTs PospaxyHKoBi gani
(OGear eukmAiB, T of’exio, £ CePean 3HAYCHHA o
inTepBany, x
10 650 5 600 3000
650-750 20 700 14000
750-850 25 800 20000
850-950 20 900 18000
950-1050 5 1000 5000
Pazom 75 X 60000
60000 oo

75

CepemHa  apUMeTHIHAa Mae TeBHI MATEMaTHYHi BIACTHBOCTI,
30KpeMa TaKi: SKIIO AGCOMOTHI HACTOTH 3aMIHMTH iX YacTKaMH, ToO
PO3PaxyHOK CepenHbOl B [I5OMY BHMAIKY MOXHA 3aIIHCaTH TaK:

X=2xd, Xd=1;

Cmpyxmypui cepedni. JIo XapakTepHCTHK LEHTPY POINOAINY, KpiM
cepesiHBOl APHPMETHIHOT, HATekaTh MoZa i Mediana. IX yacTo HasuBawoTh
NOPAAKOBUMH afo CTPYKTYPHHMH CepefIHiMH i POIMIANAOTE PasoM 3
TAKHMH XapaKTEPHCTHKAMH PO3NONINY, AK 4BepTi (KBAHTHMI) i mecati
YACTHHH (AeLui).

Mooa (Mo) — ye ma sapianma, Wo Halivacmite HOEMOPIOEMbCA 8
| p50i posnodiny.

V' anckpeTHoMy pani MoOy Nerko BiAlIYKaTH BisyambHo, Go Ie
BapiaHTa, AKiil BiAnoBixae HaiGinbma yactora. Hanpuknan, naifyacrime
NOKAa3HHK BHOYCKY 3a0pyIHEHHX CTIYHHX BOI Y BIAKPHTI BOZOHMH
cknagas 22%, tobro Mo = 22% (tabn. 2.2.4).

Monansna 3a6pyanenicTs BinoGpakae cepennili pibenp 3abpynHenns
B pafii posnoniny. B iHTepBaNsHOMY PALi TETKO BiANTYKYETHCA THIIE
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[image: image6.png]2.2.4. Po3mogin Mictb ¢cKHIAHHSA CTIMHHX BOJl 33 CTAHOM 3a6pyIHeHHA

‘Lncroma sunyery 3abpya- | 16 | qg | 20 22 | 24 | 26 | 28 Pasow
HEHUX CTIYHHX BOI, %

KI:YIBKICTB MICUE CKHIAHHA | o 1 9 x| 12 3 5 75
cTirtmx Bon
KymynaTupsi qactoTs 5 16 25 50 62 70 175 X

MOZANBHUI iHTepBAN, a CaMa MOAAa BHM3HAYACTHCA TPHONHIHO 32
dopmynoro:
(fon = Sur)

Mo = x4+ h—
(fon = i)+ (S~

St}

de Xg — HUMCHA MEXCA MOOaTbHO20 inmepeany; h, fm — wupuna i
vacmoma  modarsrozo  immepeary;,  f, 1, f, . - vacmoma
HONEPedHbO20 | HACTYNHO20 IHIMEPEATIE 8IOHOCHO MOOUTLHOZ0.

2.2.5. InTepBanbHuit pax posnoainy

3a0py AHCHICTE CTHANR |KUTBKICTE Micls CRAZARH
Bon, % crivanx Bon—wactota | KymymaTmBea wactora
x £
To 17 5 5
17-19 1 16
19-21 0 25
2123 25 50
23-25 12 62
2527 8 70
27 i Ginbwe 5 75
Pazom 75 x

MonanbHuii iHTepBan craHoBuTh Bif 21 K0 23%, Go BianocHa foMmy
YaCTOTA € MAKCHMANbHOIW0 f,, = 25. IlincraBuBimM naHi, WO BHTIKAIOTH 3
Tabmui:

Xp=21 h=2
fn=25 fr1 =9 fa = 12
OGUHCTIIOEMO MOTY:
M, =21+2A=21,15%‘

(25-9)(25-12)
Ile o3mauae, mo Taka 3a0pymHeRicTh € HalOiIBI NOmHpEncIo,
THIIOBOIO AT MiCIlb CKHAY CTIYHHX BOZ.
Meoviana (Me) — ye sapianma, 1o dinums pawsrcupysanut paod na
061 pieHi 30 YUCERBHICINIO HACHIUNY,





[image: image7.png]SIKuio HemapHe YHCIO BApiaHT 3aNHCATH B MOPAAKY 3POCTAHHA YH
3MEHIIEHH!, To LIeHTpanbHa 3 HuX i Gyae Memianoro. Konn uncno Bapiant
napHe, MefiaHa pPO3PAXOBYEThCA AK CepelHA apHbMETHYHA [BOX
LUCHTpaNLHHUX BapianT. IlpH BH3IHAMEHHI MeliaHH 32 JAaHUMH pAdy
PO3MOAINY BHKOPHCTOBYIOTh KYMYMATHBHI MACTOTH, AKi MOMErwIyIOTH
MOIYK IeHTpamsHOi BapiaHTH. MemiaHHul piBeHb 3aGpyaneHoCT
BH3HAYHMO 34 JaHUMH TaGn. 3.4.4. JInd LBOro CIiA BCTAHOBHTH
HacaMmepeX TIOPANKOBUH HOMep LEHTPANLHOU BAPIaHTH, XA “OTo
3araNbHYy KUTBKICTh MiCIlb CKHAAHHA CTISHHX BOA po3ainuMo Ha 2 (75/2 =
37,5).

3 pAaka KyMyIATHBHHX HacTOT BHAHO, IO BapiaHTA (4acToTa)
cranoBuTh 22, G0 i HOMEp 3HAXOOUTECA caMe B Niif rpymi. TakuM YnHOM,
Me = 22%.

B inTeppanbHOMY pami pPO3NOAINY AHANOTIYHO —BH3HAYAETBCA
menianuuii inTeppan. KoHkpeTne sHaueHHS MemiaHH OGYHCIIOETBCA 32
bopmynoro:

052/-S,, .

I

e X — HUNCHI MENCA MEOTARNO20 THMEPSATY; h — UPUHA MEDIAHH020
inmepeany; s, — KPMYTAMUGHA HACMIOMA INMEDSATY, WO nepedye
MEQIGHHOMY, £, — HACIOMG MEOIAHHOZO IHMEPEATY.

OGYHCIHMO MeTTiaHy, CKOPHCTABIIMCH JaHUMH TaGlL. 3.4.5:
xp=21 h=2
Spi=25  fu=125

Me=21+2-

057522555,
2

5

BofHouac 3 MOZOK) Ta MEMAHOIO JUIA TIOBHINIOT XApaKTepHCTHKH
CYKYTHOCTi BUKOPHCTOBYIOTh BAPIAHTH, IIO 3aliMAlOTh Y BNOPARKOBAHOMY
PARi LTKOM BHIHAYEHE MiCIle: YeTBepTe, MecATe, coTe. JIo TAKHX BapiaHTiB
HaTekaTh BUITOBIMHO kKBapTHmi (uepti - Q), xewmmi (Pyo) i mepneHTHmi
(P1o0), AKI AIMATH PAM 32 CYMOIO YAaCTOT HAa YOTHPH, NECATH i CTO PIBHHX

HaCTHHH.

Qi - HHxRHIO; Q1 (Q:2 = M,) - cepedunny; Qs - eepxuio.

3HaueHHA uBEPTi 3HAXOZATL 3a  (POPMYNOIO, AHANOTIYHOK 1O
PO3paxyHKy Memliann. HixHa YBepTh NoKasye, MO AN NOYATKOBOT
YeTBEPTOI YACTHHH OJMHHLB CYKYNHOCTI (4711 25%) 3HaueHHA O3HAKH HE
nepeBHUTYe Q), CepelHHHA 4BEPTh Q; (Me) - ANA MONMOBMHH OAHHMIE
CYKYNHOCTI 3HAYCHHA O3HAkH HE Tepesuurye Qo Bepxns useprs Qs - ama
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[image: image8.png]TPpLOX HeTBEPTHX OTMHHMIL CYKYMHOCTI (Wit 75%) 3HAaueHHA O3HAKH He
nepepumye Q3.

Tlpy BemMKOMy 3HaueHHi OBCATY CYKYMHOCTi 7, KpiM uBepTeii,
MOXYTh BHKOPHCTOBYBATHCh [ECATi, COTi UACTHHH, 3MICT i TexHika
oGuHCIIeHp AKX aHATIOTiYHI 10 OGUHCIIeHHA YBEPTeH.

Mooa i mediana — ue ocoOmuBuit Bun cepennix Bemmund. Ha iaminy
Bil cepeanpoi apudMeTHYHOi, WO € BeAHUHHOW0 afcTpakTHOM, ni
XapaKTEePHCTHKH LIEHTPY POMOMNITY CTATHCTHYHOI CYKYIHOCTi 3aBmH
36iraloThed 3 KOHKPECTHHMH BapianTaMH. KpiM Toro, Ha iX BeMHMHHY He
BILIMBAIOTH 3HAYCHHA BAPIAHT, HE XAPAKTEPHHX AT JaHOI CYKYIHOCTI,
CcKaXiMo, HaIMIPHO Mani MM HaAMipHo Benuki. [Tpu ofurcnenni cepennrol
apudMeTHaHOT 10 YBarH GepyThea yci Ge3 BUHATKY BapiaHTH. CaMe Hepes
Ne MOJa i MeZiaHa B OKPeMHX BHNAAKaX MalOTh CBO[ MepeBaru mepen
CepeHBOK) APHPMETHUHOK | BHKOPHCTOBYIOTECA NPH BHPILICHHI ACAKHX
DPAKTHYHIX MHTAHE:

» MOZa TOKAsye, ke 3HAMEHHS CGHAKH € HANGITGIN BiporigHMM, TOGTO
MACOBHM, THTIOBHM, OCKLMTEKH BOHA 3yCTPIAETHCA B CYKYNHOCTI HalfgacTine;

« MefliaHa € DEHTPOM PO3HOAUTY KUTbKOCTI OZMHMIB CYKYTIHOCTI, Ha
BIiIMIHY BiZ CepelHboi apHdMETHUHOL, fKa € LEHTPOM POSIIOALTY BiIXHIEHb
O3HAKH Bill X; 60HA CITY’KHTB JOATKOBOKO XapaKTEPHCTHKOIO CYKyMHOCTL. [t
HEONHOPINHOT CYKYNHOCTI BOHa KPAIIE XapakTepHsye THOOBHiH piBeHb
O3HAKH HK CepejIns BeTHIHHa.

Cepennst, MoZa i MemiaHa 174 AKiCHO OZHOPINHOI CYKYDMHOCTL
HE3HAYHO BiAPI3HAIOTECA OHA Bill 0AHOL. B cHMeTpHYHHX posmoginax
X =M,= M.

2.2.2. Xapaxmepucmuxu posmipy ma cniynenn eapianii

CepenHi BEMHYHHH NAlOTh 3arafbHy XapaKTEPHCTHKY CYKYMHOCTI.
‘THIMOBICTS i HAMIHHICTE CepeHEOl XAPAKTEPHCTHKH 3ANEKHTh Bill posMipy
i posnofiny BiIXHICHE 3HAMEHb O3HAKH (BapiaHTIB) Bifl cepennboi. Skmo
IHAMBITYANbHI 3HAYEHHA O3HAKH ICTOTHO pi3sHATHCA Mik coGolo, TO
cepelHA apUMETHHHA He Gyle CNYXKHTH HAMifHOIO XapaKTEPHCTHKOK
CYKYNHOCTI, TOGTO HE MATHMe NpAKTHMHOrO 3HAYEHHA. Po3paxyHOk
CepeHboil BEMHYMHH 1ac 3MOTY BCTAHOBHTH T 3HAYSHHA O3HAKH, B OKOJI
AKOTO PO3MILIeHI OKpPeMi 3HAYEHHA O3HAKH. 3PO3YMINO, MO YHM MEHILHM
€ meil ok, TOGTO YMM MEHIIHM € BIAXWICHHA 3HAYEHb O3HAKH Bil
CepelHBoi, THM Kpallle CepeiHs XapaKTepH3ye 3aranbHuil piBeHb pAy.
BinTak BuBHKac noTpefa OMIHHTH MOPAL 3 XapaKTEePHCTHKAMH HEHTPY
posnoainy Mipy i cTynine Bapianii. YmM MeHma Bapiania, THM
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[image: image9.png]ONHODIOHIIA CYKYNHICTh, OTXe, THM Oimbl HAfiHHI i THOOBL
XapaKTePHCTHKH LCHTPY PO3NOALTY, HACAMIIEpEA Cepeni BETHTHHH.

BuBueHHA Bapiallii Mae BeNHKE 3HAYeHHA AASA OLIHKH CTANOCTI Ta
andepenuianii ABWII, NpH BHKOPHCTAaHHI BHOIPKOBOrO Ta iHIIHX
CTATHCTHYHHX METOLIIB.

Jna BUMipy i ONiHKH Bapiallii BAKOPHCTOBYIOTE CHCTEMY aGCOMIOTHHX
i BITHOCHHX XapaKTEPHCTHK, a caMe:

= po3Max Bapianii;

= CepeRHE NiHIHHE BIAXHICHHS;

* cepelHe KBaAPAaTHUHE BiIXHICHHS;
= THCDIEPCiA;

» koeillieHTH Bapianii.

KoHa 3 HA3BAHHX XapaKTEPHCTHK Mae NeBHI AHANITHUHI MepeBard
TIPH BUPIllIeHR] THX YH iHIIMX 3aBJAHbL CTATHCTHYHOTO aHaNisy. MeTouka
OGUHCIEHHA XapaKTePHCTHK Bapiallii 3aleXHTH BiA BHAY O3HakH x i
HaABHMX JIaHHX (He 3TPYTIOBAHI TH 3rPyNOBaHi).

I Posmax sapiauii — ye pisnuys mixc HaEGiTewnd i HAMEHUUN

SHAYEHHAMI OHAKY:

R=%e e

TIOKA3HHK XapAKTEPH3YE MEsKI, B AKHX IMIHIOCTECA 3HAMCHHA O3HAKH.

Tak, 33 JaHUMH TaGn. 3.4.4 po3max Bapianii 3a6pyaHEHOCTi CTAHOBUTE
12% (R=28-16).

B inTepBaNbHOMY pAfi POINOAINY po3MaX Bapiallii BU3HAYAIOTH AK
PI3HHIIO MiX BEPXHBOK) MEXEI0 OCTAHHLOTO IHTEPBATY i HHXKHEOKY
Mekelo Teplioro, aGo fK PisHHINO MikK CepefHIMH 3HAMCHHAMH LIHX
iHTepBaniB. Be3yMOBHOI MepeBAarcly po3Maxy Bapiallii sk MipH
KOIMBAHHA O3HAKH € NPOCTOTA HOro oGYHCICHHA | TIyMadeHHA. Aie
HafiliHiCTh Takoi DPOCTOi XapakTEPHCTHKH HEBHCOKA, OCKIIBKH BOHA
GasyeThed Ha NBOX KpaliHiX 3HAYEHHAX O3HAKH, AKi YaCTO HE € THIIOBHMH
2718 CYKYNHOCTI, a60 MaloTh BUIaakoBuii Xapaktep. ToMy posmax Bapianii
BHKOPHCTOBYIOTD JUIA IIONEPEHbOT OIHKH BapiaLlii.

Cepeone ninitine i cepeone Keadpamusne ¢ioxnaenun. Y NpaxTHLL
CTATHCTHKO-EKONOTIYHOTO amanizy HIHPOKO 34CTOCOBYIOTh
XapaKTePHCTHKH  Bapialii, W10 TIPYHTYOTRCA HA  BiIXHMEHHAX
iHIMBiXyaNbHUX 3HAYEHb O3HAKH BiL CEPEHBO] BENMUMHH X—X .

Ockinbkn Z( ‘7?): 0, To npu pospaxyHKy Takoro poay
XapaKTepPHCTHK BUKOPHCTOBYIOTE 260 Moayni, aGo kpaapaTn Biaxusnens. B
pe3ynbTaTi MaeMo Taki XapaKTepHCTHKH Bapiallii: cepelne miHiiHe i
CepelHe KBANpATHIHE G BIIXIIEHHA Ta AHCTIEpCio & (Tabm. 2.2.6).
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[image: image10.png]2.2.6. OBIHCACHHS YIATATBRIOWIX XAPAKTCPHCTHK BApiawil

CepenHe BLIXHIEHHS

Mokasank —
Tisifine Knagparnune

3a AanuMu:
He 3PPYTOBAHIME

IrPYIOBAHIMH

OGuncIeHHA CepPEeNHBOTO MIHIIHOTO BIIXHICHAA 33 HE 3TPYNOBaHHMH
IaHUMH HaBeneHo B Tabm. 2.2.7.

2.2.7. OfuHCTeHHS CePeAHbOTO TIHIHHOTO BiAXHIENHA 32
He 3TPYNOBAHMMH TAHHME

Bigxunenns
Micue |3abpymeniom, % (x%) Moxyri imxanens |x - |
1 16 K3 6
2 18 4 4
3 20 2 2
4 2 0 0
5 2 2 2
6 26 4 4
7 28 6 6
Pason 154 0 2

CyMa abCOMOTHHX BiAXHIEHbL BiX cepeaHbOro  3abpyaHeHHT
22% ) mopieHioe 24%, OTKe:
_ Z‘x 24
T=20 T34y,
n 7
3a JaHUMH pATY POINOALTY, XapaKTEPUCTHKH Bapianil oGYHCIIONTLCA
AK cepefHi 3BakeHi. MeTomuka iX OBMHCIEHHA MOTAHA HA MpPHKNIAMi
Bapianii 3a6pyaneHocri (Tabn. 2.2.8).
7= M = E =2,4%;
zf 75

CyMa KBaApaTiB BIIXHISHD CTAHOBHTB . (X — )?)Zf =748 , oTxe,

(%

Aucriepeis ¢ =748:75 =9.97 . Cepeane KpaApaTHUHE BiAXHICHHS Gyae

CKNanaTH:





[image: image11.png]2.2.8. OBUHETEHHA cepenssoro TiHiiiHOTG i KBaTpaTHUHOrD
BiAXWICHHS 33 TAHHMEH PATY po3moxiny

Buxingi noKasHuKH PO3paxyHKOBI OKA3HHKN

3aGpynHeHicTs |KiNEKicTb Miclb CKil|

CTIYHHX BOJ, % [1aHHA cTiYHHX Bog, N2

. Vi % |-z |k (x-7)' s

o 17 s 16 -6 30 180
17-19 11 18| 4 44 176
19-21 9 20 -2 18 36
21-23 25 22 0 0 0
23-25 12 24 2 24 48
25-27 8 26 4 32 16 128
27 i Ginenre 5 28 6 30 36 180
Pazom 75 X X 178 112 748

CepenHe ninifine i cepenne KBaapaTHune BiAXH/ICHHA IPH3HAYeRi 11
BUMIpIOBaHRA Bapiallii 03HakH B CyKynHocTi. YuM MeHIIa Bapiaiis, THM
MEHIIE 3HAYEHHA X XapaKTePHCTHK.

] Hucnepcin —iye cepedniii keadpam idXuIeHHA.
3a MaHHMH IHATEHHA ¢ 3HAlAEMO THCnepeiio (o7 )
ot =(c%)=32"=10.2.

CraTiCTHYHI XapaKTepHCTHKH Bapianii B3aeMonos’a3ani. Tak, pozmax
Bapialii NpH HOpManbHOMY a6o OGIH3LKOMY 10 HOPMATBHOIO PO3NOAITY
JOpiBHIOE IIICTEOM CEPENHiM KBaNpaTHYHHM BiIXHIGHRAM R = 6 o.
3B’A30K MUK LMMH XapakTEepPHCTHKAMH IEBHOIO MIpOIO 3aNeKHTb Bill
o8cary CyKYMHOCTI n i BH3HauaeThes 3a dopMynoo o = KR. 3HaueHHs
koedillienta K HaBeneHo B Tabm. 2.2.9.

ent K 1t pianoro ofeary cysymwocti

7 | 6 3 10 [ 20 [ 30 | 40 [ 50 [ 100 | 200
K [ 039 | 035 | 032 | 027 | 0,24 | 6,23 | 0.2 | 620 [ 0.8

CepenHe KBaapaTHuYHe BiAXHIEHHA NOB'A3aHE TaKOXK i3 CepemHiM
TBRIfEMM BiIXHIGHHAM. 3riIHO Ma)KOpaHTHOCTI cepeanix & >¢. fkmo
00CAT CYKYIHOCTI IOCTATHBO BEJTHKHH 1 pO3MOAIT O3HAKH HaGIIKAETBCA
JI0 HopManbHOTO, T0 o= 1,25 1 abo I = 0,80 .

PosrnanyTi aGcomoTHI XapakTepHCTHKH Bapiamii — po3Max Bapiani,
cepellHE KBaIpaTHYHe i cepemHe JiHiline BiaXunenna — imenosani
BEIMYHHH, MAIOTh OHHHI BUMIPY BapilOI0u0i O3HAKH.

Tlpu TopiBHAHAI Bapiallii PizHHX 03HAK BHKOPHCTOBYIOTBCA BITHOCHI
XapaKTePHCTHKH — KoedillicHTH Bapianii, AKki 0GTHCTIONTE SK BiNHOIICHAL
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[image: image12.png]abCOMOTHHX ~ XapaKTEPHCTHK Bapiallii 10 XapaKTEPHCTHKH NEHTPY
posnoginy.
Koeiyienm sapiawii pospaxoByloTh 3a GopMynamu:

4 miniliBmi -100 = zz;j 100=10,9%;

32

4 KBagpaTHUHMI 2 -100=14,5% ;
R 12

+  ocuumanii Vp=—-100=—-100=1545%;
x 22

3a nornomMoroio koedillieHTiB Bapiallii NpOBOAATE NOPIBHAHHS BapiaLlii
OnHieT i Ti€T K 03HAKH B PI3HHX CYKYTHOCTAX.

Jns  nopiBpAHHA  Bapiauiff  HalivacTile  BHKOPHCTOBYIOTH
xBaapatnunmii xoediuient Bapianii. Lleli noka3suk BXHBa€TbCA 1A
OLIHKH OIHOPIMHOCTI CYKyDNHOCTI, TOOTO HajiliHocTi 1 THMOBOCTI
cepennpoi BEIHYHHH. BBakaloTh, W0 CYKYNHICTB € ONHOPIAHOW, a
cepenans — THIIOBOIO, KO KoedinienT papiauii ve nepesumye 33%.

B Hamomy npukiazi koedilient Bapianii nopisaioe 14,5% i cBinuuth
Npo OAHOPIHICTE MiCLB CKHMIY CTIMHHX BOA y BiAKpHTI BOAOHMH 33
CTaHOM 3a0pyNHEHHS CTIYHHX BOML.

Memoou obuucrenun ducnepcii. Juenepcis 3aliMae ocoGnuBe Miclle
B CTATHCTHYHOMY AHANI3i. 3aBIAKH CBOIM MATEMATHYHHM BIACTHBOCTAM
BOHA Ma€ He TUBKH BaKNHBE SHAYECHHS NPH BUBYCHHI Bapialii, ame e
HEBIN'EMHHM | BAXTHBHM ENEMEHTOM iHIIHX CTATHCTHYHHX METOMiB
aHamisy, 30KkpeMa BHOIpKOBOTO, JHCHepCiiiHore i Kopemamifino-
perpecifiHoro.

OGuncnenns Aucnepcii 3a JaHHMH DAY PO3NONITY HAaBEAGHO B
Tab1.2.2.8.

Jlna o3HaK MeTpHYHOI IIKAMH Jucmepcia € 6azol0 wIa obuMCIeHHA

CepeAnBOTo KBAJPaTHYHOIO BIAXUIEHHE & Jo? i 3a1I€XKHO BiA HAABHUX
JaHHX MOXe GYTH IPOCTOIO 1 3BAKEHOIO AN NAHHX:
s -3
- H
2x-x’f
>r

B yMOBaX INHPOKOrO 3ACTOCYBAHHZ OBMHCTIOBATBHOI TeXHIKH,
3pYHHilIe BECTH OGYMCEHHA AHCTIepcil 3a GopMyNOI0 PisHUII KBafpaTiB:

He 3TPYNOBAHHX o

3TPYMOBaHHX
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[image: image13.png]=2
-%2,

ze — cepenuiii KBaApaT 3HaueHb BapilOKMOI O3HAKW, (F) —
KBaIPaT CepenHboi BEMHIHHH.

Hapenena gopMysa AuCTIepcii MATHME Takuil BUTJIAL AN NaHHX:

He srpynopanux:  o° Z Zx :an 7(2)()—

3rpynoBaHux: zr( f Z PILUA ZfZX 1= (Z"f}
DA 530
PozpaxyHnok aucrepcii 3a (GopMyIoio pizHHLI KBAApaTiB HaBeNCHO B
Tabn. 2.2.10.

2.2.10. Ofuncaenan JHenepeii 3a JaHHMH PATY po3moaity

SaGpynuenict| KilbkicTs Micte | Cepenuba | 2 Ry 3
5% cxogane /| inTeprany, x

2017 5 16 756 1280 50
17-19 1 18 324 3564 | 198
19-21 9 20 400 3600 | 180
21-23 25 2 484 | 12100 | 550
23-25 12 24 576 6012 | 288
2527 8 2 676 5408 | 208
27 i Ginbime 5 23 784 3920 | 140
Pasom 75 x x 36784 | 1654

Tligcymopani naHi MiACTaBNAeMO B GOPMYMY N4 3rPYNOBAHUX JAHHX
i oTpHMaeMo!

. YRS - (fo)‘ 75-36784-(1654°
- =415

=rF 75
DXF 3, 36784 1654

o =55— V=

7 7(Zf 75 75

2.2.3. Xapaxmepucmuxu opm poinodiny

Buap/ieHHA 3aKOHOMIPHOCTI po3moaiy, TOOTO 3aKOHOMIPHICTI 3MiHM
HacTOT BiATIOBIAHO 1O 3MiHH O3HAKH — O/HA 3 HArONOBRIMHX 3anmay
ananizy pazis posmoniny. Bono 3aificHioeTbea 3a monomoroio noGyaosu
rpadikis pazis posnoziny i Ha niii OCHOBI BHABNEHHA HOPMH PO3NOLTY.

|l @opra posnodiny — ye epagdiunuii oGpas pady posnodiny.
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[image: image14.png]Tpadikn Bapianiiiuux panip (NOMIToH, ricTorpama) JaloTh NMEBHY YABY
npo eMITPHYHHI POSIOALT, ajle BOHH TIOKA3YIOTh MO HE JIHIIE OCHOBHHX, a i
BHMAAKOBUX ¢akTopiB. ko 3GUTBUIYBATH OGCAT CYKYMHOCTI, SMEHITYIOWH
JIORKHHH iHTepBAMB, TO Ipadik pamy HaGMDKACTECA 0 ASAKOL KPHROT MiHi, o
HAUBACTECA KPHBOI0 posnofiy. KpiBa posrmoniny Moke XAapaKTepH3yBaTH
exmiipraniit a0 meopermiaai posnodin.

Emnipuuni kpuei posnodiny — ainii na nrowuni, Axi
XAPAKIMEDUSYIOMY  SCTCHCHOCHY MK SHAHEHHAMY 6aPIIOIONOT
O3HAKH | BIONOGIOHUMY YACIMOMAMI.

Bonn BimoGpakaioTh BIIMB HA O3HAKH ABOX Tpym ¢aKTopie:
CHCTEMATHYHHX, IO € OCHOBHHMH NpHYHHAMH, AKi BINHBAIOTE HA
XapakTep pOSTOALTY; BHMANKOBHX, IO YACTO BHKNHKAKTh CYTTEBI
BiAXUMEHHA Bill 3aKOHOMIPHOTO PO3BUTKY.

Slkmo 3BimbHHTHCA BiA Aii BUNamKoBHX (akropiB, TO MoXHA
noGyayBaTi Taky KpHBY IiHIO, Aka Oyle TIPaHHYHOK 1A [aHOL
CYKYDHOCTI i BinoGpaxaTuMe BIVIHB JIHIIE OCHOBHHX CYTTEBHX
axropis. LA kpuBa Ha3MBacThCA TEOPETHYHOK KPHBOK POSHOALTY i
BiAoOpakae TEOPETHYHHIA, TPAHHYHUI PO3NOALL.

Teopemuuna Kpuea posnooiny — ue maxa Kpusd, AKG
BI0OOPANCAE  3aRATBHY  3GKOHOMIDHICI®  posnodity, o
NPOSAGAREMBCS NPH OIf THME OCHOSHHX YHHHHUKIE

TeopeTHyHHii PO3NOALT YTBOPIOETHCA NPH Al JIHINE OCHOBHHX, ICTOTHHX
IUIA AHOTO ABHINA TPHYMH i TOMy Mae BETHKE 3HAYCHHA MPH SKOJOTIMHHX
JIOCTDKEHAAX.

TIopiBHAHEA €MOIPHYHOTO i TEOPETHYHOTO PO3NOALME MOKAKE,
AKOIO MIpOH) CYKYMHICTh, INO BHBYAETHCA, BHPAKAE 3AKOHOMIPHOCT,
BJIACTHBI JaHOMY ABHIIY B KOHKPETHHX YMOBaX Micnd i yacy B cuiy Iif
OCHOBHHX NPHYHH.

JlocmimkenHA 3aKOHOMIPHOCTI  po3MOAiTY CKNAaJaeThca 3 TPBOX
TIOCTTiI0BHUX €TaIliB:

* BCTAHOB/IGHHS 3ara/IbHOTO XapaKTepy Posmoaiy,

* BHPIBHIOBAHHA EMIIPHYHOrO PO3NOALTY 33 TEOPETHYHOK KPHBOKY
posnonimy,

= BCTAHOB/ICHHS BUATIOBIAHOCTI TEOPETHYHOTO PO3NOAUTY EMITIPHYHOMY.

BCIHMGHOGTEHHA  3G2QTbHO0 XAPAKINEPY PO3NOOTY BHMATac OLIHKH

CIyTIeHa HOro OIHOPITHOCTI, OGUHCIICHHA IIOKA3HHKIB acuvempii ma excyecy.
OnHOPIAHICTH CYKYNHOCTI 4714 PO3NOALTY GIH3BKHX 10 HOPMAIBHOIO,
BCTAHOBIIOKTH 32 3HAYEHHAM KoedinienTa papiawii (V' < 33%).
ACHUMEmpIR - NOKASHUK CIMYHEHA  CKOWEHOCHE  (3MItenns)
BAPIaHm W00 YeRMPa po3nodiny.
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[image: image15.png]BoHa XapakTepH3ye CTYTIHE CKOIIEHOCTI BapIaIiiHONO Py POIMOALTY M0N0
fioro cumeTpii Bnpaso aGo AMiBo. TIpH 3MillleHHI BIPABO Bill IEHTPa ACHMETpist
MATHME J0JaTHE YHCIIO, IPH 3MILLIeHH] RITBO — Bil'eMHe.

HaiinpocTilliMH NOKA3HHKaMH acrvwenpii € aGCOMOTHE | BiTHOCHE
BiAXHIEHHA MiK TIOKA3HHKAMH LIEHTPA po3noainy:
A, =% - M,, (abcomotne),
¥-M,
A4, — (Bianocre),

ne A3 — koediyicnm acumempii.
Haii6inpi To4HO | NOIIHPEHO GOPMYIIOI0 PO3PAXYHKY OKa3HHKA
ACHMETI{ CITYKHTE HOPMOBAHHIT MOMEHT TPETHOTO MOPANIKY:

m
pug
1€ 1, — yenmpaTsRudi MoA e mpembozo HOPAGKY:

CumeTpaHuit posnozis
4,50 4,20 4,<0

x ¥=M,=M, x

Pric. 2.2.1. CumeTpin i acumeTpin posnoainy

Tlpn HopMansnoMy posmoaini m; = 0, a, omke, 43 = 0. V Bunanxy
NPaBOCTOPOHHEOT acHMETpIi X > X 114 GinbmocTi papianTis, ToMy 4, > 0.
V BUMAAKY MBOCTOPOHHEO! acHMeTpii A3 < 0 (puc. 2.2.1). Brakaetses,
o KpHBi 3 aGCOMOTHOIO BEMMYHHOIO KoedinienTa acumerpii 43 > £ 5,5
MAIOTh 3HAYHE 3MileHHA; NpH A3 = + (,25 — acCHMeTpis He3HaYHA.
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[image: image16.png]Jins BCTAaHOBNGHHA MipH BiIXHIGHHA Bill HOPMAJIBHOTO PO3NOMINY,
TOOTO KiNBKiCHOr® BUMIPY rOCTPOBEPUIMHHOCTI BHPAXOBYIOTh KoedimieHT
eKCLleCy.

EKcyec - nOKaswux 0CHPOSEPUIMHHOCHI, MIDU CTAUCKAHHA,
posmsizy eapianm eid yewmpa posnodiny.

Bin xapakTepHsye BIAXHISHHA Bijl HOPMANLHOTO PO3MONLTY BapiaHT i3
BHCTYTAHHAM a60 MATiHHAM BEPIIHHH KpHBOi posnoainy. Ilpu BucTynaHmi
BEPIIMHHI SKCIeC HA3HBAKOTh AOAATHUM, TIPH i MafiHHi - Bin'eMHHM.

Tocmposeprunnicme Po3MoAINy BinoGpakae CKYMYEHICTh 3HAUEHD
03HAKH HABKONO CepeAHBoi BENMHYMHH i HasmBaeThea ekcuecoM. Ha
DpakTHII 9acTo B OMAHOMY pOSTIONINI TMOEAHYIOThCA BCi  HasBaHi
0COONMHBOCTI: OJHOBEPUIMHAKN PO3NOAIN MOKe OYyTH CHMETPHYHHM i
TOCTPOBEPIIMHANM 260 CKOMEHHM 1 ITOCKOBEPIIHHHHM.

Jna  HopManpHOro posmopiny E=0. Skmo E>0, wmaemo
rocTpoBepuHHAHi posnonin, npu E,<0 — niockosepumHAHii (puc. 2.2.2).

E, >0, Toctposepumenmic

T,

Puc. 2.2.2. Excuee poanosity

TepMin «ekcliec» IPelbkoro noxomkeHHs (kurtosis), i Haspn dopmu
eKcLecy B PizHHX KPHBHX PO3NOALTY MaloTh KOPIiHb [OTO c1oBa. Ma€eThea
Ha yBa3l CIPIYKOKYPTHYHI, NIATOKYPTHYHI 1 ME3OKYPTHYHI KPHBI.
Bianosinwo  mo  rpadika,  anma  CTpiukokypTHHOi  KpuBoi
(TOCTpOBEPIIMHHHEH ~ PO3NOAIM)  XapaKTepHe POIMIlleHHA  GimbmocTi
OAUHHL CHOCTEPEkeHh MOGMUIY UEHTpa. Y BHNAAKY MIATOKYPTHYHOL
KpHBOI (TLTOCKOBEPIIHAHMUIT pO3MoALT, popMa CHITYeTy — ILIaTo) BapiaHTH
3HAYHO BifnaNeHi Bif NeHTpa poinoainy. IloMipHe po3MillieHHs HABKONO
HeHTIpa pOMOMINY BapiaHT BH3HAuae (opMa ekcliecy y BHOIAAi
Me30KyPTHYHOT KpHBOT (HOPMAIbHOI KPHBOI po3mominy).

Koedinient excuecy (Ex) BUpaxoBYeTbes 3a (OPMYNIOI HOPMOBAHOTO
MOMEHTY Y€TBEPTOro MOPAAKY:
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[image: image17.png]Oe m, yeHmpaToHuTi NMOMEHM HEMEEPINGZ0 HOPAOKY,

= 4
2G-9'-f

Sk Benmu4HHA MOKA3HHKa excnecy E, = 04, To KpHBa BBaXKAETHCA
cnaGoekcuecusnoto. Haiibinbma abcomoTna  penuunHa  Bin'eMHOro
excuecy cranoButh Minyc 2. Ilpu TakoMy 3HaueHHI BepuIMHAa KpPHBOD
ONycKaeTheA A0 oci aboumc, i KpHMBAa pPO3MOMINY [OUMHTLCA Ha ABi
CaMOCTiliHi OAHOBEPIIMHHI KPHBI.

Jins xpusoi HOpManLHOTe posmofiiny (mpu x = 0 i a = 1) sHayenns
koedinienta excnecy (Ex.) craHouts 0,263, Tlpi nboMy HOTO BeMHYHHA
OOUHCITIOETECA 3a (POPMYIIOIO:

_3o-o

E,=
Bo—HRe

de 05, Q1 — sidnosiono mpems i nepa xsapmuni; Pey, Pro—
Oes'anocmuit i decanmiii nepuenmmi.

TakuM YMHOM, KOCQINiEHT eKCUeCY BH3HAYAETHCA BiZHOLICHHAM
TIONOBHHH PO3IMAXY MiK JBOMA KBApTHIAMH Ao pisHumi 90-ro i 10-ro
nepueHTHNel.

Piznoeuou opm posnodiny. 3a cBocio  (HOPMOIO  PO3MORLTH
NOAIMAIOTE Ha Taki BHOM: OJHO-, 1BO- i GaraTopepmnnni. Hagsnicts aBOX
i Gigbe BepwMH CBiAMHTH NPO HEOOHOPIAHICT CYKYNHOCTI, Npo
NOEIHAHHA B Hilf rpyn 3 pisHuMH piBHAMH o3Haku. Posnoxinn akicmo
ONHOPIZHHX CYKYDHOCTeH, AK npaBuino, onHosepumaHi. Cepen
OIHOBEPITHHAMX PO3NONIMIB € CHMETPHYRi i acHMETpHuHi (CKOLIEHi),
TOCTpo- i NNOCKOBEPINHHHI (pHC. 2.2.3).

Y cuvempuunory posnodini piBHOBIIATERI Bil LEHTPY 3HAYCHHA
O3HAKH MAIOTH OJHAKOBI YACTOTH, B ACHMETPHYHOMY — BEpILHHA
posmoniny 3mimeHa. HanpaM acumeTpil npoTunexHHH Hanpamy
IMillleHHs BepmWHH. fAKmo BepmIHHA 3MillleHa BJiBO, To I
DPAaBOCTOPOHHA ACHMETPIs, | HABNAKH.

AcHMeTpis BHHHKae BHAcTilok obMexeHoi Bapianii B omHOMY
HanpaMKy abo i BIJIHBOM JOMiHYIOUOT IPHYHHHI PO3BHTKY, AKa Belle 10
3MilleHHA ~ NeWTpy  posmoaimy. B cuMeTpuuHOMY  pos3nomifi

my=

XapaKTEPHCTHKH NEHTPY MalOTh ONHAKOBI 3HAYEHHA x=Me=Mo; B
ACHMETPHYHOMY MUK HHMH iCHYIOTE IIeBHI po3GULKHOCTI:
= IpH IPABOCTOPOHHIiT acHMeTpii x> Me> Mo.





[image: image18.jpg]* 0pu 1iBOCTOPOHHlL, HABNAKH,  x< Me< Mo.
CrangaprusoBasi  Biaxwienns (I0KA3HMKH BiJHOCHOI acumerpii)
XapakTepH3yIoTh HAIPSM i Mipy ckomenocTi posnoainy. OueBHIHO, 110:

* B CUMETPHYHOMY PO3HOIiN A, =0,
* NI IPABOCTOPOHHIil acHMeTpii A >0,
* 1IpH J1iBOCTOPOHHIiT A <0.
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Prc. 2.2.3. Pisnosnan dopm posnoxiny

BHKOPHCTOBYIOUH CTAHZAPTHIOBAHE BIAXWICHHA CEPEHBOI i MOIM,
MOKHA OUIHMTH CHMETPHUHICTL PO3NOALTY NPOMHCIOBHX HiANPHEMCTB
MicT HKuToMHPCBKOT 061aCTi 33 HASBHICTIO BUKHLIB KL UIHBHX PEHOBHH Y
armocdepy (rabu. 2.2.11).

BHKOPHCTOBYIOUH CyMAPH] BEIHYHHM, BCTAHOBUMO:

=7620/200=38,11; X7 =323200/200=1616;

o= 1616-381> =1282,  a;,=30+10—=30
(81-30)+(81-42)
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[image: image19.png]2211, PO3paxyHo cepeaRbol i cepeaboro KBAIPATHIHOTO BIAXKICHHS

Buknom 5 Cepenni IHTepBATEH]

S M B o 7r
1020 15 15 225 3375
20-30 30 25 750 18750
3040 81 35 2835 99225
40-50 42 45 1890 85050
50-60 20 55 1100 60500
60-70 8 65 520 33800
70-80 4 75 300 22500
Pasom 200 X 7620 323200

Moza MeHma Bin cepeansoi Ha 24t (38,1-35,7). CrannaprusoBane
Binxunenna A;=2,4/12,82 = 0,19 cBio4uTb PO HE3HAYHY NPABOCTOPOHHIO
aCHMETPII0 po3MoAiNy.

Skmo  koedilieHTH  acuMeTpil i ekcliecy NepeBHINYIOTh  3a
afCOMOTHOID  BeMHUMHOI WHCAO <«3», pPOOHTECA BHCHOBOK MO
HEBIANOBIMHICTE  EMMIPHYHOTO  POSMOMLTY  XapakTepy HOPMATBHOTO
posnonimy.

Teopermuynuit posnodiz. DoPMOIO TEOPETHYHOTO POINOAITY CHYKHTEH
TeopeTHuHa kpuBa. Ha NMpakTHII IHPOKO 3aCTOCOBYIOTHCA PisHI THIH
TEOPETHYHHX KPHBHX PO3MOAINIB: HOPMANBHHI POIMONiN, GiHOMIHANLHUH,
posnioin Iyaccona, posmoain dimepa, posnonin IMipcona, posmomin
CrolonenTa Ta in.

BinbmmicTs cTaTHCTHYHHX CyKyMHOCTel y mpuponi i cycnimbeTsi
MiANOPANKOBYETECA ~ 33KOHY  HOPMaNbHOTO  posmoaimy.  Kpusa
HOPMaJIBHOTO PO3NOALTY BiAIrpac poib CTAHAPTY, 3 AKOK NOPIBHIOIOTECA
Bei eMnipudni posnonimi. Hopyarhiii posnodis ONHCYe 3aNEKHICTE MK
3MIHHOIO O3HAKOIO i TYCTMHOIO posmonimy GesmepepsHOi BHIAMKOBOT
pemuunnd. [lokasHHKM UeHTpa posmomimy Takoi Kpupoi 3GiraroTbesa
x=Me=Mo (puc. 2.2.4).

Kpripa HOpMANEHOTO POINOALTY — A3BoHOMONIGHA dirypa, mo Mae mBi
piBHi i noaifHi rinku. Bona HaGmmxaloThes A0 oci abenuc. Haitbinpma
OpAHHATA KpHBOi BiZnoBiZae mpw x = 0. V niif Touwi Ha oci abeumc
PO3MIIIYETECA YHCENbHE 3HAYCHHA O3HAK, fKe NOPIBHIOE CepenHiil
apudmernuniii, Moai i Meniani. ITo 0GuaBi cTOpOHH Bl BEpIIHHHE KPHBOL
ii TiNKM CNaJaloTh, 3MIHIOIOYH B NEBHHX TOUKAX (GOpMY BHIYKIOCTI HA
yBirHyTicts. Ili TOUKH CHMETPHUHI i BiNNOBIZAIOTh 3HAMEHHAM X = %],
To6TO BENHYHHAM O3HAKM, BIIXWIEHHS SKHX Bil CEPeAHBOI YHCETBHO
NOPIBHIOE  CEPeNHbOMY KBaIPaTHYHOMY Binxmnennwo. Opaunata, mo
BiANOBINAE CepeHilt ApHPMETHIRIN, ALTHTE YCI0 MY Mi KPHBOK i
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Puc. 2.2.4. Kpia HopMabHore Pic. 2.2.5. KpuBi HopwaasHoro
posmoxiny POSIOLTY 3 PBHIME SHANHHAME &

piccro aGcmuc  momomam.  Omke, HMOBIpHOCTI  NOABH  3HAaYeHb
JIOCTIKYBaHOT O3HAKH GUIBIIMX | MEHIINX BiX CepeXHbol apH(pMETHUHOT
GynyTs piBni 0,50.

@opMy | MOMOKEHHA HOPMANHHOL KPHBO[ 3YMOBMIOKTH 3HANEHHT
cepenHBoi (X ) i cepeHBOro KBAIPATHIHOTO BIXHIEHHA (0):

* 3MiHa BENTHYMHM CEPEIHBOI HE 3MiHIOE (DOPMH HOPMANBHOI KPHBOI, a
TIPU3BOJHTE JHLIE 10 fi 3MimeHna B3oBxk oci abeume. Kpusa spynryerses
BOPABO, AKIIO X 3POCTac, i BIiBO, AKWIO X CNAmae;

¢ IIPH 3POCTaHHI BEMHYMHH 0 MAKCHMANBHA OpAHHATA KpHBOi Gyae
3MeHITyBaTHeA. OTke KPHBA HOPMANLHOTO po3moAimy Gyae CTHCKYBaTHes
1o oci aGenme i MpuiiMaTH GBS MNOCKO BepIIMHHY (opMy. I HaBMakH, IpH
3MeHIICHHI [apaMeTpa ¢ HOPMAThHA KPHBA BHIATYETBCA B JONATHOMY
HANPAMKY OCi OpIHHAT , a GopMa «A3BOHAY CTae GUIBLI OCTPOBEPIIHHHOK
(puc. 2.2.5).

TNpy HOPMAaNBHOMY PpOSIIONIMTI 3HAYeHHA O3HAKH X NEPEBAKHO
30CEPEKYIOThCA OUIA NEHTpa po3noainy X . PosMax KomMBaHB O3HAKH
BIiBO 1 BOPABO BiX LEHTpA 3ANMeKHTh Bil 3HAYCHHA CEPEeNHBOTO
KBATPATHYHOTO BiAXHICHHA () i BKIAA€ThCA B OCHOBHOMY B MEXax
TPBOX CEpeIHiX KBafPATHIHHX BiAXWNEHb (MPABHIO TPBOX cHrM). YuM
6mkde 10 NEeHTpa posMillleHi ONMHHIN CYKYMHOCT, THM Ginbluia ixHg
HHCENLHICTD, YHM Jalli — THM MeHIIA XH YHCETbHICTh:

B Me;kaX OHiel G —3HaxouTheA 68,3% ycix wactor,

B Mexkax ABoX G — 95,5% ycix gacror,

B MeXax TPpox G — 99,7% ycix yacToT.

OnHak  KpalfHOCTI HeMHHy4i, ane BOHH He YHCENBHI i Ha
MPOTHUMEKHUX KiHIAX pafly 30iraloThes 3a KiMbKicTIo BHMamKie. Turosui
PiBeHE 03HAKH (OPMYETECA OCHOBHOK) MACOK OXHHHLE CYKYTHOCTI i YHM
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HabJHKAKTECA 10 THIIOBOTO, | HaBIAKH.
KpHBa HOPMANBHOTO POIMOMIMY OBYHCTIOETECA MATEMATHYHO 32

cdopmynoro  abo mumAxoM  cnpomeHux  obuncnens. Hanpukmax
HaKPECTHTH KPHBY HOPMATHHOTO PO3MOMLTY MOXKHA 3a KOOpAHHAaTaMu 11
ToYoK (Tadn. 2.2.12).

2.2.12. Koopmmuuath 11 TO40K HOPMATLHOT KPHBO

2i3 415 6i7 8i9 10411

Aberpie, ¥ X | X050 | Xx1,00| X£1,50| X200 | X300
Opmmam .V |V MY | S8V | 258V | 18V | 180V

TeopeTHuHO MaKCHMaIbHO MOXJIMBE 3HAUEHHA OpAHHATH Y cKilajae

Touxa 1

39,9% KiNBKOCTi BCIX 4acToT.




[image: image22.jpg]CTATHCTHYHE TPYTIYBAHHSI B EKOJIOT T

« Cramnermme rpyiyRanis. fioro cyTi i anaims,
« BUjtn CTaTHCTINONX TPyIyRaIiD.
« QcroBi MeTo/0I0FT TpymIyRaih,

VY cHeTeMi CTATHCTHMIAX MCTOJIB TPYNyBalns 3aiivaloTs ocodnmse
wicne. I noscmioeThes THM. IO WA BiAMiNy BiA iHIOHX  MCTOB
rpynyBanis BUKONYe JBi (ynKilii: no-nepuic, posnoainge Cykynnocti na
OJWOPIAI TPYNN, a NO-APYTre, BU3NAYAE Meki | MOKIHBOCTI 3acTocyBans
iAX  CTATHCTHYNMX  METOAB  (CCpenix — Benudun,  Kopensniiino-
perpeciiinoro Toimo). Bukopucrania 1tnx Metois norpedye onopimmocti
CTATHCTHUIAX CYKYTIOCTCH, 10 3yMOBTIOE CTATHCTHMIG TPYNyBAINs AK
BAKIMBHI CTan 06poGKH CTATHCTHYINX JanuX.

Memoio craTacTHunOrO IpynyBanis € Nojin Cykynmoctei na
OANOPIAN THNOBI TPYIH 34 iCHYIOUNMH LT8 TIHX KiTLKICHHMHA oFaKavh 3
METOIO BCCBIUNOi XapaKTCPHCTHKH iXHLOTO CTally. PO3BHTKY i B3aeMOj
MeToa  cTaTHCTHUIIAX  TPynmyBanh  POOHTHL — CTATHCTHKY — OUIMM 3
NAAMOryTHINNX 3NAPA/h COMIANBIOTO Mi3NANNA | BHKOPHCTOBYETLCA /18
BUDIIICHIA  TPHOX  B3ACMONOB'A3ANNX  Sasdaib:  BAAINCHHA  PI3HAX
CONIATBIIO-CKONOMIUNAX ~ THAIB  ABMI  (mponeciB) Ta  BeeBiuma  ix
XAPAKTCPHCTHKA; AOCITIUKEINA CTPYKTYPH MACOBOT CYKYNHOCTI; BUBMCHIIS
B3A€MOIIT MK OKPEMIMA O311aKaMi CyKynHoCTi.

2.3.1. Cmamucmuune zpynysanns, 020 cyms i 3asoanns

Tpynysanns - 1c CTaTHCTHUINIG MCTOT PO3MCAKYBANNIA CKIATIOrO
MACOBOTO SBMILNA 1A iCTOTHO Pi3ii IPYNH OANOPI B TOMY i ilmoMy
PO3YMINTI 3 METOI0 BCeOIUNOi XapaKTEPHCTHKH HOTO CTaily, PO3BHTKY i
BIUEMO3B'AIKIB.

|I Tpynysanusm  nazusaroms  posnodit  cy

mnocmi- na epynn

(uacmmuny) 3a padox: xapaKkmepinx Qs 1 o3naK.

TIpu 1L0MY BUKOPHCTOBYETLCA NAliBAKIHBINI NONOKENNA TaKOro
Po3noainy: B ojuty rpyny of'€/YIOTECA CACMCHTH CYKYNIOCTCH, NEBHOIO
Mipo1o noaibni Wik cofo10; Mipa MOAIBIOCTI MK CACMENTAMH OANOT
TPYNH 3140 BUII, NI MiK CICMCHTAMH, 110 HANCKATS 710 iHIHX rpyn.

Cymb Memody  CImamucmuuiux  epynyeais: TONATaE Y TOMY. 10
CKA7INC MACOBC ABMINE PO3TIANAETLCA NE AK €MNIC TICPOFALILIIC 1ine, a B
HLOMY  BHALMAIOTLCA  OKPEMi  TPYNH  OfMIMIL i3 CTATHCTHUIHMH
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[image: image23.png]NOKAZHMKAMH, fKi AAIOTH KiMBKICHY XapaKTepHCTHKY AKICHO CROEpiAHil
yacTHHi ONMHMIB yciei cykynHocti. ToGTO KOXHA 3 OXepXKaHUX Ipyn
o'ennye OXHOPIAHI OXMHHIII CYKYNHOCTI.

TpuAuUnoBe 3Ha4eHHs NpH NoGyaoBi TPYMYBaHL Mae BUOIp p)rryeasHe
O3HaKy, WA OCHOBI AKOI BHAUWIOTE PisHi THOH, Tpymu i miarpynu. 3a
TPYMyBaNbHY - NpHIAMAIOTE HAMICTOTHILY O3HAKY sAKA MOXe OyTH
aTpHGYTHBHOIO (AKiCHOI0) aB0 KINBKICHOIO. 3alIeKHO BiJ CKNaXHOCTI ABHIIA
Ta METH JOCHIKSHHA IPYIyBaJAbHHX O3HAK MOXe OyTH Aekinbka. Skumo
TPYIYBaHHA 3AIHCHIOETBCA 38 AMPHOYIMUEHON O3HAKOI, TO BUIUAIOTH CTUIBKH
TPy, CKUMBKH € HaliMeHyBanb o3Hakd. HampHiiall, UIOCTPYETses po3MOOLT
MICBKHX 3€MeNlb 3a BUAaMH 3a0ynoBu (aTpuGyTHBHHMH 03HaKamu) TabiL.
231

2.3.1. Posnogin semesb MicTa 32 BHAAME 3a6y10BH

[ Buasricerol sabynonn Towa, ra__ | “esnmacymy |
Tpormncrosa mioma 670 221
Kurnosa 1920 63,5
T'pomazceka 315 104
ey 120 40
Besoro 3025 100

Tlepimni TpH TpynH TAGMHII DPEACTABMAIOTL OCHOBHI BHAHM 3aGyZOBH, a
yerBepTa - 06'€IHyE PEIUTy MEHII BaroMux BuaiB. Takuii BHI IpymyBaHHA
BITHOCHTECA 10 CTPYKTYPHOTO, fIk€ B JAHOMY NPHKIANI XapaKTepusye
MaciraGH Ta BaroMicTh OKpeMHX BHAIB 3a0yI0BH Ha TePUTOPIi MicTa.

TpynyBauHs 3a ampubymuenolo O3HaKoW HAIMBAITL KIAacHpikaiico
ao HoMeHKIaTYpo1o. Kracugikatyia y CTaTHCTHL - Lie CHCTEMATH30BAHHI
PO3MOAIN ABUII Ta 06'€KTiB Ha NEBHI IPYIH, KIACH, PO3PSAH HA MiACTaBi iX
306iry abo pisHuni. PisHOBHIOM KIacHbikaniil € TOBApHI HoMeHKTIAMYPU K
CTAHJApPTH30BAHMI Nepelik 0G'eKTiB Ta Ipym. Po3pisHAOTL Taki BHAH
CTATHCTHYHHX KIACH(IKANIH:

*  exowomiuni, AKi BIOPOBAUKEHHI 3 METOIO BHBUEHHA EKOHOMIMHHX
ACMIEKTIB POIBUTKY CYCOLIBCTBA;

*  coyianei, WO BHKOPHCTOBYIOTBCA [1If BHBYCHHA HACENCHHA,
KHT/IA T2 OXOPOHH 310POB'A;

©  exoociuwi,  TpW3HAueHi A BUBYGHHS  3eMNe-  Ta
BOJZOKODHCTYBAHHA, BiAXONIB BHPOGHHUTBA, BHTPAT Ha  OXOPOHY
HaBKOITHIIHBOTO CEPENOBUIIA;

©  imwi knacugixanii (BAHTAXKIB, HA3B KpAiH Ta iH.).




[image: image24.png]Exonoriudy knacudikaniio (rpynyBanHs) BiIXomiB HaBeAeHO B Tabl.
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2.3.2. YTBOpPEHHS BiaXoiB 32 KIacaMH Hefe3neKH
moni

Tpynupinxozie | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |

I wacy neGesnexn 16 122 334 81 41 941
I wracy meGeanexn 122 52 96 156 29 200
I wacy neesnexn 10 14 4 23 96 5400

Besoro 148 187 484 260 436 6541

Knacudikanii pospoGIfioThed MIKHAPOAHHMH Ta HALOHANTLHHMH
CTATHCTHYHHMH OPTaHAMH i PEKOMEHAYIOThCA K CTATHCTHYHUI CTAHAAPT.
Ipuknagams Oirounx xnacudikaniii HaLiOHaNBHOTO PIBHA € Taki, WO
NOBHICTIO Y3roKeHi 3 MKHAPOAHHMH CTAHIAPTAMH:

« «Knacuikauis Buais ekoHoMiMHoi AisneHocTi» (KBEM), me B skocTi
o3HakH Klacubikanii NpuiiMacThca OOHA 3 TPHOX O3HAK: IPH3HAYEHHA
BupoGneHol NpoayKiii, €XHICTs TeXHOMOri BUPOGHHITBA; OAHOPIAHICTE
BHKOPHCTAHOI CHPOBHHI;

« «HepxaBHuil k1ackbikaTop npoaykuii Ta nocyr» (JKIT);

« «Knacndikauia  opranisanilino-npapoBux (GopM TrocnomaproBaHHA»
(NOT), ne s3pifichena knacudikania cyGekTiB  mANPHEMHHIBKOT
NiAIBHOCTI (ZepikaBHe, KONEKTHBHE, NpPHUBATHE NiANPHEMCTBO Ta iH.),
OpraHizanifi, mo 3afiMAIOTBCA MiANPHEMHHIBKOK ALANBHICTIO (3aKmaf,
YCTaHOBa TOWIO), BIIOKPEMISHHX Tiapo3aimis (binis, NpeacTaBHUITBO).

Tpynyeauua B3aralli, K OCHOBHHIT €NEMEHT CTATHCTHUHOTO 3BEICHHA,
€ PO3NOALT CYKYNHOCTi MacoBHX ABHIL i NPOLIECIB CYCIINBHOTO JKUTIA Ha
THDH | TpynH 3a HaliGiABI XapaKTepHUMH O3HAKaMH. SIKIIO 03HAKAMH
BHCTYIIAIOTh KibKiCHI HOKA3HUKY, TO Takuil BHA poGiT (Ha BioMiHy Bin
knacH(pikaniii) Ha3sHBAIOTE Yy BY3bKOMY pO3yMiHHI GesnocepenHso
CIAMUCHTIEHUM 2PYHYEAHIAM.

2.3.2. Budu cmamucmuunux spynyeans

CTaTHCTHYHI TPYMyBaHHA TNOMUTAIOTECA HAa BHAH 32 ACKiMbKOMA
O3HaKaM
= 3AMEKHO Bil METH Ta 33BJAHB JOCHKeHHA - HA THITONOTIMHI
CTPYKTYpH; aHATITHYHI;
= 3AMEKHO Bifl KIMBKOCTI TPYMYBANBHHX O3HAK, TIOKTAIEHHX B OCHOBY
TpyNyBaHHS — HA IPOCTi Ta koMGiHALiHHI;
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Pe3yNIBTATHBHI;

* 3aNeKHO Bin cmocoly noGyZoBd IpyNyBaHP — Ha NEpBMHHE |

BTOPHHHE.

Tunonoziuni Tpynyeanus — N¢ Taki TPYMYBAHHA, AKi NPHBOIATE 1O
BUAICHHA Y CKIaJli MaCOBHX SBHII iX COLIANLHO-eKONOTNMHNX THIIB (ToGTO
ONHOPITHHX MACTHH 34 AKICTIO TA YMOBAMH PO3BHTKY, B AKHX JiIOTh OIHI  Tex
3aKkoHOMipHOCTi  hakTopiB). IX 3acTocoBylOT NpH BHBUEHHi cTaHy
3a6pyAHEHH TIPHPOMHHUX cdep 33 BUAAMH THIIB i KIACiB 3a0pyaHIOBAMIB,
3 KepeNaMH 3a0pyaHeHb Tomo. IIPHKNamoM NLOTO BHAY TPYNYBaHL €
rpynyBanHs oGnacTeli, pafioHiB 32 NPHPOAHO-eKOHOMIMHHMH YMOBaMH,
TPYIYBaHHA NiANPHEMCTB 3a $OpMOI0 BIacHoCTi Towo. [IpUKIaz rpymyBaHH
paiioHiB 3a 30HAIBHICTIO HABEAEHO B Tabn. 2.3.3.

3.3, B3aen038 130K J0HALROCTI i3 BHIHARMH IIKIATHBHX
PesIoBHH B aTvochepHE NOBITPR

Somm Kinekicrs pationip | COPOMH BHKIIE,
omn
1 Ticocren 6 2
11 Tepexinsa sosa s 31
I Monices 9 18
Pason 2 37

Hani Tabn. 2.3.3 cBimyaTe Npo HAABHICTh B3ACMOIB’AKY BHKHIIB
IIKiITHBHX PeHOBHH B aTMOCQepy i3 30HANBHICTIO: Ile BKA3YE HA TOH (akT,
me B JCOCTeNOBil 30HI BMKHNIB Ha 7T MeHIIE B CEpeTHROMY Ha
DiONpHEMCTBO Hi B mepexianiii i a 231 menmwe Hix B Momicekii 30mi.
Inaxure kaxxyun nositpa na Ionicei 6insme 3aGpynueno nix B Jlicocreny i
Tepexinniii 30Hi.

TlobymoBa THMONOTiYHHX YIPYNyBaHb Ha TPUBATHA 4ac MO3BOIAE
DPOCT&XMTH  NPONEC  PO3BHTKY  CYCOUIBCTBA, EKONOTIYHOTO  CTaHy
cepenopuma tomo. IpynyBanHA, Mo HanpaBieHi Ha BHPIMEHHA NaHHX
3a1a4, 3aHMaloTh BEAyUe Miclie Y BITYH3HARIH CTATHCTHINI.

CmpyKmypri zpyRyéanna XapakTepu3yloTh CK/Ia OTHOPINHOI CYKYIIHOCTL
32 Gy/Ib-AKOIO 03HAKOK. 3 IOTIOMOTOK) TaKHX TPYTTYBAaHb AHATI3YIOTh CTPYKTYPY
CYKYNHOCTI 1 CTPYKTYpHI 3pyIleHHA B POIBUTKY eKONOTIMHHX ABHIL i TIPONECIB
(rabn. 2.3.4).

Tlotpe6a B TAKHX IPYNYBAHHSAX BUHHKAE TOMY, IO OAHOPIAHICTD ABUIL,
€MEMEHTIB, 3 AKHX CKANAETLCA CTATHCTHYHA CYKYTIHICTD, Ille He 03HAaYae iX
TOTOKHOCTL. ¥ MekKaX OXHOPITHO! CYKYNHOCTi eNeMEHTH BilApi3HAIOTHCA
OJMH Bi OXHOTO, MHCIOB] 3HAYCHHS BNACTHBUX iM O3HAK BapilOITh. 34
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[image: image26.png]2.3.4. CTpyKTYpa yTBOPEHHX HefeamesIX BIAXOAIB
sidcomic

Tpymu pinxonie__| 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |
I omcwedenen 108 652 690 312 94 144
I womcwedesnen 824 278 198 600 686 31
W wmcwebene 68 75 112 88 220 826
Bosoro 1000 1000 1000 1000 1000 1000

JOTIOMOTOK CTPYKTYPHHX TPyNyBaHb BUBMAIOTH CKIIAZA METOZIB, cocoGiB
BUMIPIOBAHb, METPONONIMHHX XapAKTEPHCTHK NOKASHHKIB KONOMiYHOro
CTaHy cepefloBHINa, CKIIARY HeGesnednux BiIXOMB.

Anazimuuni zpynysawss COPIMOBAHI Ha BUSBNCHHA 3B'3KY MiK
OKPEMHMMH O03HAKAMH SBHI, IO BHBYACTLCA. BoHHM mpoBomaThea 3a
(AKTOPHOI 03HAKOIO | B KOXKHIM IPYNi BHIHAYACTRCA CEPEfHS BETHUHHA
PE3YNBTATHBHOI O03HAKH. B3aeMO3B'I30K MPOABMAETECA Y CHCTEMATHMHIM
3MiHi pe3yNbETATHBHOT O3HAKH Y 3B'A3KY 3i 3MiHOIO (haKTOpHOI 03HAKH. IIpy
HajABHOCTI 3B’A3KY MiK O3HAKAMH CEPefHi TpPYMOBi CHCTEMATHYHO
30UBIIYIOTECA (MpPAMHI 3B°A30K) a60 3MEHUIYIOTECA (IBOPOTHHIT 3B’130K).

TpukranoM Takux TIpymyBaHb MOXYTh GYTH YIPyNyBaHHA, B AKHX
BUBYAIOTHCS BIAEMO3B'I3KU Mik 3a0pyAHEHHAM CEPEAOBUINA i eKONOTIMHIMU
36opamu 3a 3a6pynuenns (Tabn. 2.3.5).

2.3.5. BB BHKHAIB WIKiZAHBHX PEYOBHH B ATMOC(epHe
NOBIiTPs HA exoorivui 36opu i BHTPaTH, 2005 p.

BiICOTKH
Tpynu, 06’ €KTiB 32 06GATOM BHKHLIE,
I THC. T B
[oKasHHKH T T T v <] Bevoro
<0.6 | 0,6-1.2 | 1,2-2.4] 2,4-4.8/>48
Kinekicts 06 ektin 143 214 357 17,9 10,7 1000
O6ear BUKNIB 28 74 226 219 452 1000

Exonoriuni 360pu 3a 3a6pyn- 02 194 14,8 283 374 1000
HeHHs HABKO/THIL. CepeoBHIA

BUTpaTH TATPUEMCTS HA 01 27 444 163 364 1000
TPHPONIOOXOPOHHI 3aX00H

TyT BHKHAH BHCTYNAIOTH B AKOCTI ()AKTOPHOI 03HAKH, OCKIMBKH Bil iX
oBCATy 3aMekHTh CyMa eKOMOTiMHMX 3GopiB. OCTaHHI € pesyNbTaTHBHOK
03HAKOIO, TOOTO HACHIKOM BHKHAB. I3 3pocTaHHAM 06cAry BHKHOIB BiX
TPYNH A0 TPYNH 3POCTAloTh CyMH 360DiB, 3 TAKOXK 3POCTAKTH BUTPATH HA
TPHPOOOXOPOHHI 3axoau. ITpy NBOMY 3pOCTaHHA OCTAHHIX NOKA3HMKIB HE
€ NPAMO NPOTIOPLIHHHM,
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$aKTOpHOIO 03HAKOIO, TOGTO O3HAKOIO, AKA BIVIMBAE HA iHII 03HAKH (TAbM.
23.6).

2.3.6. BJIHB KiTbKOCT] Kkepen 3a0pYAHEHHS HA CTAH 3A0pYTHeHHA
aTmocdepu, 2005 p.

[Cepeans kinbkicrs]  Buknan b anmocdepre
mKepen 3abpyn- [MOBITPA y pospaxyHKy Ha, KT:

Tpyms sa kinpicTio

[KinekicTs{
mxepen 3aGpynuenns,

onmRAIE 6'eNTR | Lenng, omamnns, | omum o’ext | onmy acody

T <5 8 3 740 1

o510 4 7 1040 5

o115 8 12 1813 H

v 1520 1 17 2247 6

v 20 7 39 6511 19
Pasom, B cepenboMy 28 8 2587 10

Jani 1a6n. 2.3.6 CcBIEYATE MO HASBHICTE NPAMOTO 3B’A3KY MiN

KIMBKICTIO kepen 3a6pyAHeHAs i MINBHICTIO BUKHIIB (1K HA OJIMH 06 €KT,
Tak i ofHy 0coGy). OcTaHHi NOKA3HHMKH 3GiMBIIYIOTECA BiA TPYNH 10 TPYNH
o Mipi 3pOCTAHAA KIMBKOCTI Kepen 3a6pyAHeHHS.
Ipynysanns 3a (akTOpHHMH O3HaKaMH [Ja€  3MOTY  IIOKa3aTH
PI3SHOMAHITHICTh BHHHKAIOYHX (OpM i CTYNiHb BINIMBY TOrO 4YH iHLIOTO
akTopa Ha pe3yJBTATHBHI NOKAa3HHKH. 32 A0NOMOTOK (akTopHHX
TPYIIyBaHb BCTAHOBIIOKTECA | BHBYAIOTECA NPHYHHHO-HACTIAKOBI 3B'43KH
MiX O3HAKAMH ONHODIZHHX ABUWI BHABMAIOTECS (HAKTOPH pPO3BUTKY
CYKYMHOCTI Ta e(eKT BIIHBY (bakropa Ha pesylasTaT (PisHHDA MK
TPYTIOBHMH CepEIHIMH PesyIBTATHBHOI 03HAKH). 30KpeMa, LE CTOCYETBCA
AHANITHYHHX [PYNYBaHb, XoMa AHANTHYRI  (YHKI  NpHTAMAHHI
THITOMOTIMHHM 1 CTPYKTYPHHM IPYIyBAHHAM.

dakTopHi IPYNYBAaHHA OCHOBAaHI HAa BHBYCHHI TOrO, AK Y MacOBHX
ABHINAX 3i 3MiHOW ONHOTO 260 KiMBKOX (AKTOPHHX O3HAK 3MIHIOETHCA
pe3yIbTaTHBHA O3HaKa. QaKTOPHI IPYHyBaHHA JAIOTh MOXIHBICTh poGHTH
BHCHOBKH NP0 HASBHICTH 3B'43KY, Mpo fiore gopMy (pamuii, obepHennit) i
HaGMIKEHO XapaKTepH3yBaTH TICHOTY 3B'A3KY.

Tpu nobynesi $akTOpHUX TpynyBaHE TpeGa XAOTPHMYBATHCH MEBHHX
npasun (3a LIT. CycnoBum):

1. DakTopHi 03HAKH CHYTYIOTh OCHOBOK TpYNyBaHb; 3 METOK
3PYYHOCTI | MOMKITHBOCTI 3iCTaBICHHA iX 300paxyloTh, AK MPaBHIO, Y
BHITIAZI PIBHHX 33KPHTHX {HTepBaniB; MMclo iHTepBanis GepyTh BiX 3 do
6—=8, BCTAHOBNIOIOTh HOTO LIAXOM Npod Pi3HUX BapiaHTis.
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[image: image28.png]2. PesynsTaTMBHY  O3HaKy JalOTh Y  BUIVIAAI  iHTEHCHBHMX
CTATHCTHYHHMX NOKA3HHKIB. JUna GiMblnoi BH3HAYEHOCTI i HAOYHOCTI Ii
O3HAKH HaCTO Mi/IATAKOTH JEAKUM NIEPETBOPEHAAM.

3. Ockimbky  HaliBaXMHBINIO TIJCTAaBOIO BHBYEHHA 3B'I3KiB 32
JIONOMOTOK  (PaKTOPHHX TPYNYBaHh € MONOKEHHA TPO  MOXITHBICTH
NOTalIeHAs BINHBY {HIINX NPHYHH, TO MPABHNEHI BHCHOBKH MOXYTH GYTH
3poleni MuIle HA TACTABI PYN i MATPYN JOCHTE BEMHKOTO 06CATY.

DaKTOpHI O3HAKH MalOTh BAXUTHBIINE AHANITHYHE 3HAYCHHA, AAKOYH
MOXTHBICTh KiBKICHO OIIHHTH BIUTHB OKpeMHX (aKTOpiB HA JOCTIKyBaHi
ABHILIA.

Pespromamueite pyny6anus - ¢ TPyNyBaHH4, AKE NPOBOIHTECA 32
PE3YIETATHBHOK 03HAKOIO, TOBTO O3HAKOKD, AKA € ATCHKHOI) Bl AKTOPHUX
o3BaK (Tabm. 2.3.7).

2.3.7. 3anexHicTs 0bcary BHKHAIB Bif KinbKocTi
3abpyanenns, 2005 p.

pen

Kinbricte [Buken ma kr| Exonmoriusi | Burpatu na

Tpym o6 exri p s6opu3a  |mpuponooxo-
S 0BOON | | O | oY mﬁpygﬂeﬂﬂn p«fm-ll)i o
BHKUAiB, THC. T AOPYA- 065> excr| ocoby ’ "
nenns He. rpH._| THC. pH..
1 <06 4 2 504 03 1 8
o 0612 6 6 1078 44 70 270
Ho1224 10 13160 6l 27 2191
IV 2448 5 23 3168 198 102 1612
Vo438 3 5310919 167 225 5004
Pasom, 15 2587 83 65 1762

B CEpEHBOMY

Jani Tabn. 2.3.7 cBimMATL Dpo HAABHICTE 3aleXHOCTI obcATy
BHKHZIB IIK{ATHBHX PEUOBHH B aTMocdepHe MOBITPA BiXl KiMbKOCTI Mkepen
3a6pyNHEHHA TA iHIIMX TMOKA3HHKIB MpHCYAKy Tabmumi. Tak, mepui Tpu
TpYMH 06’€KTiB 3 0GCATOM BHKHIIB HHAYE CEPETHROTO PIBHA MAIOTh HHKUE
cepennkoro Bei iHuI MokasnHkH. Hammaku, ABi ocTaHHi rpymu o6’ektis 3
00CATOM BHKHAIB BHIIE CepefHBOrO PiBHA MAIOTH BCi iHIN MOKAZHHKH
TaKOK BHIIE CEPEIHBOTO PIBHA.

TpynysaHus 3a pe3yNBTATHBHHME O3HAKAMH JAIOTh MOXKIHBICTD
ZOCHTh HAMIMHO BHILTMTH BHPOGHMYI THOH i JAaTH B CEPETHBOMY
XapaKTEPHCTHKY iX 0COBNMMBOCTAM. ANe 33 HUMH He MOKHA BHAUIHTH BCIO
Pi3SHOMAHITHICTE QOPM i IOKA3aTH CTYMIHE BINIMBY TOTO UM iHILOTO (haKTOpa
Ha Pe3y/IBTaT BUPOCHHITBA.
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[image: image29.png]PesyNETATHBHI O3HAKH, OCKINMBKH B OCHOBY IPyNyBaHh MOKIAJEHO
pe3ynbTaT BIIMBY GaraTboX (akTopis, 1O3BOJANTL ¥ MEBHHX BHNATKAX
«BauHTHY 3aralbHi THNOBI Pi3HMII He3amexHo Bin GopM, y AKHX BOHH
BHCTYNMaKTh. Taki TPYMyBAaHHA AOCHTH eheKTHBHI B aHAMi3i CoNiaNbHO-
CKOHOMIMHHX fBHI, KOMH CTABHTHCA HA METi NPUHLIAIOBA PO3BiNyBaNbHA
oniHKa 3B'13Ky Pi3HHX (hakTOpiB, AKi HABOIATECA B NPHCYAKY TaOmHui, 3
IPYIYBATBHOIO PE3Y/BTATHBHOK O3HAKOI0.

Tlpu CTATHCTHYHOMY TPYNYBAHHI BEIMKE Mi3HABANBHE 3HAYCHHA MAc
noeaHaHAs (aKTOPHHX 1 pe3y/IbTATHBHAX 03HAK. Y TakoMy pasi 6yayioTbcs
koMGinawiiini rpynysanss 3a dopmoio $haKTOpHO-pesyIsTaTHBHHX abo
pesyneTaTuBHO-(akTOpHUX. TofTo o0ama 3 TIpymyBaNBHHX O3HAK €
(AKTOPHOI), ApYra — pesyNbTATHBHOK. BHGIp cXeMH «(aKTOpHO-
Pe3yIbTaTHBHA» YH «PE3YIBTATHBHO-(bAKTOpHA» 3aISKUTh Bill MeTH
JOCTHUKEHHs, 3HAHHS TPHPONM €KOMOTIMHHX ABHII i JOCKOHANOTQ
BOJIOIIHHA METOTUKOK CTATHCTHYHHX TPYIIYBAHB.

Kombinayiiine zpynyeannn - 1 IpyIyBannA, AKe IPOBOIUTECA 33 ABOMA
i Ginmbme rpynyBaTLHUMH O3HAKAMH. Y KOMBIHAIIMHMX TPYITyBaHHAX TPYTH 3
OTHIEI0 0IHAKOIO MOALIAOTECA HA TMYTPYTH 33 iHINOK o3Hakolo. SIKito ABi
monepeani Tabmuii of’enHacMo B oaHy, To GymeMo MaTH KoMGiHaniiine
TpymyBaHH (Tabm. 2.3.8).

2.3.8. TPyNyBaRKs NANPREMCTE 33 KITBKICTIO [DKEpe 3PYIHCHNS | 32
06CATOM BRIKNAIB WKIATHENX Pe-ioBuE B aTMOchepy, 2005 p.

Tiarpynn sa ofeArom BHKAAIB WKiAMBNX | Cepensin

[pyms ninnprencts
Py BLAGp PENOBHH B ATMOCEPY, TOHH ofear

33 KUBKICTIO Jkepen T 3 3 KB,
sabpyacHi <06 1224 (2448 | >48 ToHH

I <5 504 888 1241 740

mo s %08 1435 1040

m 10—15 1576 2525 1813

v 1520 247 247

v o> 2028 3597 10919 6511

Cepenniii ofcar

BHKHIIB, TOHH 504 898 1641 3168 10919 2587

Ananiz TakuX YrpyNyBaHb MPOBONHTECA MO TOPH3OHTANMi, BEPTHKAMI i
ZiaroHami; B MepIIOMy BHMAZKy MO KOXKHIMl Ipymi BHBMACThCA 3MiHA
PE3YNBTATHBHOTO MOKA3HHKA N0 THATPYNAX, TOGTO HASBHICTE 3a7eKHOCTI Bill
O3HAKM THATPYT; B APYTOMY BHMANKY MO KOXHIf MiATpymi MpoCTeskyeThes
3MiHA Pe3YNLTATHBHOTO TOKA3HHKA 110 IPYNAX, TOGTO HAABHICTH 3AIe:KHOCTI
BiZl 03HAKH TPYM; B TPETLOMY BHNIAAKY — 3aNEKHICTD BiXl 1BOX O3HAK.
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[image: image30.png]Tak Bei YHCHA MO BCIX CTPOKAX 3POCTAIOTH Bl MIATPYNH A0 MiATPYIH
XapaKTEPHIYIOMH HAABHICTH MpaMoro 3B’a3Ky. Te xk caMe MOXKHA BIAMITHTH,
PO3IMARAIOYH JaHi N0 CTOBMYMKAX. SIKINO posriAmaTH jani mo miaromam 3
BEPXHBOTO JIBOrO KyTa 10 HHXHBOTO NPaBOro, TO NOMITHA IYKE BHCOKA
CTYNiHb 3pOCTAHHA 3HAYEHb IOKA3HHKA, IO AHATI3YETHCA B 3alEKHOCTI Bill
IBOX TPYNYBATHHHX O3HaK. TakiM YHHOM, MOXHA KOHCTATYBAaTH MPAMO
MpoNopniliHy 3aIeKHICT Pe3Y/IBTaTy Bij 000X IPYIyBaNbHIX O3HAK.

KowmGinauitine rpynypands Mac Gimeml IIHpoKi  aHaNiTHMHL
MOSKITHBOCTI, HI TIPOCTE, HOTO BUKOPHCTOBYIOTh NEPEBAXKHO VI BUBYCHHS
B3a€MO3B'13KiB M 03HaKaMu. TTopanok koMGiHAT 03HAK OGTPYHTOBYETECT
eKOHOMIYHO 1 Moxke GyTH Jerko 3miHeHuii (npu HeoOxigxocti). Skmo no
KOXHIHl 3 O3HAK € MiICYMKOBA IpyNa, KOMOIHaLiliHe IPYNyBaHHI MOXKHA
«TOPHYTH» Y Gyab-AKOMY HampaMi B mpocte. HapeneMo TpHKMan (cXeMy)
KOMOIHAIINHOTO TPYNYBAHHA CiMLCHKOTOCTIONAPCHKHX MIANPHEMCTR 33
TPbOMA O3HAKAMU: 33 PO3MIPOM IUIONI CiNBCHKOTOCHOZAPCHKUX YTiflb,
AKICTIO Ta piBHeM ynobpeHocTi IpyHTiB (Tab. 2.3.9).

Y kinni TaGnuIi NpaBOpYY BHH3Y JA€ThCA 3araNbHHH NiACYMOK Mo Beili
CYKYNHOCTI AnpHemcTs ().

2.3.9. MakeT Ta6auui KomGiHAUIHHOr0 IPYyBAHRA 33 TPEOMA OIHAKAME

Tpyon THwpym | Tlarpym TADpHENCTS 53 IGTSKIOTI0 BRECEHIT
ninnpHeMcTs 3a | THAOPHEMCTB 33 | Minepansumx NoGpPHE Ha 1ra, 1 nitodoi pevoBHHN
_oweto e € <20 e 2025 ¢ 525 [ Baore

A B, <60

<4600 | B, 60-70

B, >70
Boworo

A B <60

46005000 | By-60-70
B. <70

Bovoro
s B, <60
5000 B, 60-70
B >70

Bovoro
Bevoro | B, - <60
B, 60-70
B, >70

Pason s B 3 3 3
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[image: image31.png]Tlopsin 3 KoMGIHADIHHEM TPYTTYBAHHAM HAHGLILIN YaCTO BUKOPHCTOBYIOTH
TIPOCTe IPYTIYBAHHSL.

Nle TpYMyBaHHA, ke MPOBOAMTECA 33 OHICIO 03HAKCH. IIpHKMAZAMH
DPOCTHX TPYNYBAHb BHCTYMAIOTH BCi BHAH TONEPENHIX epymyeans (Mabn.
2.3.1-23.7).

2.3.3. Ocnoen memodonocii zpynyseans

Y KOKHOMY KOHKPETHOMY CTATHCTHHHOMY JOCHIZUKEHHI BHpIIIYIOTH
TaKi DHTAaHBA: WO B3ATH 33 OCHOBY IPYNYBAHHA; CKUTBKH IPYI HEOGXiTHO
cOpPMYBATH; AK PO3MEKYBATH TPYIH. 3aNeKHO BIX TOrO, AK BHKOHAHO
PYIyBaHAA, AKUMH NPHHOMIAMH KePyBATHCA IPH POSIOAUIL CYKYIHOCTI
Ha TPYNH, MOXHA 3pOGHTH pisHi, 4acOM MpOTHMeXkHi BHCHOBKH. Tomy,
BHIILAIOMH TPYNH, TPEGa OOmPuUMysamucs OUHUX HAYKOGUX 6HMOZ:

¢ NEPUOI  6uMO20/0 BUKODHCTAHHA CTATHCTHYHUX TDYIyBaHb €
BeeGiuHMl rMuGokuii amanmia cyTi 1 DpUPOXH ABHINA, IO [O3BOJAE
BH3HAYUTH HOrO THNOBI PHCH 1 BIAMIHHOCTI;

4 dpyeoio §uM020i0 — € HiTKe BU3HAYEHHs ICTOTHHX O3HAK, 33 AKUMH
BOHO TIPOBOJHTECA.

+ mpembolo eumozoio — € 00’€KTHBHe, OOIPYHTOBAaHE BH3HAMECHHSA
iHTepBaNiB TpYMYBAaHHA TAKHM W4HHOM, mo6 B yTBOpemi TIpymn
o6 eAyBANHCE TONIGHI ONMHHIN CYKYNHOCTI, a OKpeMi TPYMH CYTTE€BO
BifIPi3HANHCE OAHA Bill OXHOL.

TpymyeanHS — CTATHCTHYHOL  CYKYMHOCTI  DOUMHAIOTE 3 BHGOpY
TPYNYBANEHHX 03HAK.

Tpynyeanwna 03naxa — 3MIHHA 03HAKA, HA OCHOBI AKOI NPOBOAHTHCA
posnonin cykynHocTi Ha Tpynn. Bin BuGopy rpynyBambHOI 03HaKH
3AEKHTH PO3B'A3AHHA NHTAHHA NP0 YTBOPEHHA rpyn. IpymyBanHa Moxe
MPOBOAMTHCA 3a aTpHOYTHBHHMH 200 KiNBKICHHMH O3HaKaMH — d17
ampubymusnoi 03naKK MHCIO TPYNH BiANOBINAE 9HCTY ii PisHOBHIIB.
SIKio 03HaKa aNbTePHATHBHA, MOSK/IHBI JIHINE [Bi [PYIH, OPH IPYIyBaHHL
32 gapiayiiinolo 03HAKOX TOCTAE NMHTAHHA WIONO KiMbKOCTI Ipynm i
iHTEpBa/IiB [PYIyBaHHA.

Yucno ymeopenux zpyn 3aNeXHO Bill ocoGNHBOCTEH ABMIIA, AKe
JOCTIIKYETCSA, MOXKE BCTAHOBMIOBATHCA EMIipHYHO aGo aHANITHYHO 3a
dopmynoto Crmepdiceca:

m=1+3,322Ign,

Ae m - uHCHO Tpyn (iHTepRamiB), » — MHCENBHICTH OJMHHIL
CYKYTHOCTI.

UYncno iHTepBANiB, AKe BiAMOBiac OGCATY CYKYMHOCTI 7 i po3paxoBaHe
3a opmyore CTepmkecca, HaBEAEHO B TabmHLI:
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UuM Gifbllle €NeMEHTIR CYKYNHOCTI, THM Gillbllle YTROPIOETECE TPYIL
Hapezeny QopMyly [ONMLHO 3aCTOCOBYBATH JHIIE ANA AOCTATHEQ
BETMKUX CYKYNMHOCTEH, KOMH POMOJIN eNEMEHTIB iX 3a iCTOTHOIO 03HAKOK
HopManbHuIT aGo 6Mu3BKHUiT A0 HbOTO.

Po3mip inmepsay IpH NLOMY PO3PAXOBYIOTh 34 TAKOIO POPMYINOID:

Ko X min

m

B Xinax» Xmin — HaliGUIbIIE | HAiMEHINE 3HAYEHHA O3HAKH.

Inreppany, ToOTO NPOMDKOK MDK 3HAYCHHAMH O3HAKH B IPyI
OIHHHUB, GyBAOT piBHi, HepiBHI, BIIKpUTI Ta 3akpuTi. BuGip Bumy inteppamy
SANEKHTh BiZl XapaKTepy PO3NOALTY ONMHUUb AOCHiLKYBAHO! CYKYMHOCTI.
Mpu MiHIHBOCTI O3HAKHM Oe3NepepBHOTO XapakKTepy 3BEPTAIOTh yBary Ha
pamkupoBanuli  paa.  SIKWo 3pOCTaHHA PIBHIB IPYNYBaNBHOI O3HAKH
BiAGYBAcTbCA 3 IVIABHMMH NIEpeXoIaMH, IepeBara BULIAETBCA  pigHUM
inmepsanav. Y pasi cTpuOKONOMGHUX 3MiH TPYNyBaNbHOL O3HAKH OYIyIOTh
TPYNHU 3 Hepignunut inmepeasamu, Mexi B TaKHX BUNAIKAX BCTAHOBIIOIOTB, AK
NPaBUIIO, B TOYKAX PI3SKHX NEPeXOmiB.

TakuM YHHOM, Yy Dmpoleci IPYNYBaHHA 3a KUNBKICHOK O3HAKOIO IIA
OOMEKeHHS OKPEMHX IPYI YTBOPIOIOTh piBHI ao HepiBHI iHTepBamu.
HepiBHi iHTepBanH, B CBOK 4ePry, MOXYTh NPOTPECHBHO 30UIBLIYBATHCH
aGo mporpecusHo 3menmyBatnch. LHpoke 3acTOCYBaHHA HepIBHHX
iHTepBaniB IPYNYBaHHA MOACHIOETECA THM, IO 14 GUIBIIOCTI €KOMOMiYHHX
ABMIL KiNBKiCHI 3MIHHM PO3Mipy O3HAKH MalOTb HEOZHAKOBE 3HAYCHHA IUIA
HHKIHX i BUITHX TPy,

V IpynyBaHHAX 32 KUTBKICHOK O3HAKOK CIIT NPABWIEHO BH3HAUATH
BEPXHIO | HUNCHIO MeXCE epyn «ekmounoy wu «eukmounoy. WoG Hamatn
iHTepBanaM IpynyBaHHA Oinbwioi mepHocti aGo y pasi, KomH oO3HaKa
TPYNyBaHHA BU3HAYAETBCA JIHINE NITMMH YHCIAMH, BEPXH Mexa
NonepeanEoi i HIKHA MEXa HACTYNHOI TPy MO3HAYAETHCA NO-PISHOMY.

BemnunHy, Ha AKy 30imbuIyioThed abo 3MEHIIYIOTBCA iHTepBamH
TPYIYBaHHA BiA OAHIi€l IPYNH 0 iHLIOL, HA3HBAIOTh KPOKOM IHMEpPeany.
Kpok inTeppany Moxe GyTH OZHAKOBUM aB0 3MiHIOBATHCH Bill TpymH Ao
rpymi. Ha DpakTHIi AN pisHHX CYKYMHOCTEH HacoM BHKOPHCTOBYKITH
pisHi iHTepBANM TPYMyBaHHA 32 OAHICIO i Ti€K * O3HAKOW. Bemuumua
iHTepBATTy TOB’A3aHA 3 Kizekicno cpyn. TIpH BH3HaueHHI JOCTATHEROL
KiMBKOCTI TPpyn BPaXoBYWTH OGCAT CYKYMHOCTI, Bapialliio IpymyBalbHOU
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[image: image33.png]O3HAKH, XapakKTep 3aKOHOMIpHOCTi posmomimy. HanTo Bemmka KimbKicTh
IpYN COPHYHHUTE PO3NMICHHS CMEMEHTIB CYKYIHOCTI, MOMIGHI eneMeHTH
NoNaayTh A0 PisHMX Tpyn. SIKIO KiMLKICTH IPYN Mala, HABMAKH, B OXHY
pyny o0'€NHAIOTBCA €NEMEHTH pPI3HHX THIIB, WI0 NOpH3BENe 10
TOMHJIKOBHX BHCHOBKiB. IHomi BanBo, mOG eneMeHTH CyKymHOCTi
ob6’eanyBanuch y NpMONM3HO OIHAKOBi 3a umcembmictio rpymu. Take
YTBODEHHA IPYN BiAOYBA€ThCA 32 NPHHUMIOM piBHHX yacToT. Ilpn npomy
He Oypae MAanOYHCENHHHX TPYN, WO XO3BONAE OTPHMATH BIpOTiZHY
XapaKTePUCTHKY KOXkHOI rpymn. IIpoTe 3acTOCYBaHHA NPHHIMIY DIBHHX
9aCTOT MOKIHMBE JIHIIE NPH HEPIBHUX IHTEPBAIIaX.

Opi€HTOBHO MHCMO iHTEpBamiB (TPYN) MOXKHA BH3HAYHTH JOGYBAHHAM
KBAAPaTHOTO KOPEHA 3 oGcATY JocmimxyBaHoi cykymHocTi. IIpH LeoMy
YHCIIO iHTepBANiB He TOBHHHO GYTH MeHIHM Hix 5 i GinbummM Hik 20. Tak,
NPH 4MCENLHOCTI BHGIPKH 50 OXHHHIL CTIOCTEPEKEHHA MHCNO IHTEpBANB
nopisHioe 7 (¥50).

SIKIIO CYKYMHICTE HEBEMHKA 33 0GCATOM, iHTepBANbHUI pan 6yAyIoTh
TaKHM YHHOM, 06 Y Kpaiini rpymu (mepury i TpeTio) motpamume mo 25 %
ONMHHIB CYKYTIHOCTI, 4 B cepennio — 50 %. ¥ koMY BUNaAKy TpymyBaHHA
CKIaJaeThCA 3 TPBOX HEPIBHHX iHTepeamis. Hampukmaj, cykymHicTh 3 28
TiANPHEMCTE MaTHMe posnoait: I rpyna — 7 omunnus, 11 — 14, I — 7
OJTHHIL.
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» Cyriiien, i watenia AucHepenoro atkarizy

» TIOKa3UHKH, 5] 3CTOCORY 0TI Y /WHCHEPCTHIOMY
ananizi

= Cxema i Mojtenti uctiepenoro anaiizy

HKoane spdie B NPUPOAI Ta CYCNinLCTBI e MOXKNA 3posymith i
BHBUHTH, AIKIO OpaTh HOro 307508410, M03a 3B'A3KOM 3 HABKOIHIIHIMHA
seumavn. Tak, B CKOZOTIT ycaKka pe3ynbTaTHBIa o3Maka (00CAT BHKHIB,
CKHAIB TOINO) 3a31a€ BNANBY Garathox (hakTopiB: KiALKOCTI MiANPHEMCTB-
3aOpyAMIOBaYiB, KiTLKOCTI BHKHAIB Ta CKHAIB KOXKNOTO 3 nux Ta in. Y
3BA3KY 3 MAM  PC3YNLTATHBII  O3NAKH  3a30AI0ThL  3MavNOi K
MIKPCrionanbiol, TaK i BHYTPImILO perionansnoi andepenmianii. 3nauna
Bapianis pe3yIbTATHBINX O3MaK CTIOCTEPITAETLCS NABITh B MCKAX OANOTO
aaminicTpaTuBioro paiiony.

TinbKn PO3KPHBAIONH B3AEMO3B'AZKM MK ABMIIAMH. MOKIA Ti3HATH
IXHIO CyTh i pO3BMTOK. BHBMAIOUM B3a€MO3B'A3KH CYCNinbHuX ABHUL i
NPOICCB, CTATUCTHKA HAJIIE YHCIOBOTO BHPA3Y 3aKONOMIPHOCTAM, AKi B
HHX NPOABAAIOTLCA. UHCIOBY XaPAKTCPHCTHKY B3AEMO3B'A3KIE OTPHMYEMO
B PC3yALTATI PO3PAXYHKY INOTO PAY CTATHCTHUINX XaPAaKTEPHCTHK, 110
BiAOMBAIOTL  pisni  acmekTH  3anckuHOCTI MK akTopnumu T
PC3YTLTATHBIMIL O3NAKAMH, Jlns KiabKicniol OminKn  B3aeMOo3B'A3KiB i
B0 CYTTEBOCTI TIPH NC3HaUNiii KIThKOCTI CIOCTCPEKCHb 3ACTOCOBYETHCS
Ancnepeitinnii anamis.

Tomopiic  mpusnauenna  AMCTEPCifinoro  anamisy —  CTaTHCTHYNO
BHABMTH BIMHB PisiiaX (JaKTOPIB Na MilIHBICTb O3MAKH, IO BHBYACTHCA.
Hucnepeifinmii ananiz, aGo anamis po3ciioBanig A0CTIANNX JAIHX, ABIAE
coforo  maiGinem  gockomamuii  MeToaq  cTaTHCTHMnOl  06podkn
PI3NOMANITHOTO  CKCMEPUMENITAZIBIOr0  Matcpiaty. B pesymbrari
JHCNEPCIfioro anamisy 0/epiKyIOTECS Jlali. O XapaKTCPH3yIOTh 3aranbie
poscitopanns, abo aucnepeilo o3naku, oGyMoBneny €10 BeiX (akTopis;
4ACTKOBY abo (pakTOpHy AMCNEPCilo, BUKIHKAIY BIIHBOM OpranizoBanmx i
BPAXOBANNX JI0CTI/IHKOM (aKTOPIB; Ta 34THIIKORY AUCICPCil0, NOB’43a1y
3 CBIIOMHMH  CKCIICPHMCHTATOPY, BHIAJKOBHMH, HCOPralizoBaniMi
(paxTopamu,
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[image: image35.png]2.4.1. Cymuicmb i 3Ha4eHNA QUCREPCHOZ0 AHARIZY

Mucrepcifinnil  aHamis — @  MATeMaTHKO-CTATHCTHYHHIT METOZ
BHBYECHHA PE3YNBTATiB CTIOCTEPEKEHHA, WO 3aNeXaTh Bill PISHOMAHITHHX
OIHOYACHO MilouHX aKTopiB.

Hucnepenuit ananis — yemood 00cniOxncenns 3aIeNHCHOCIE MIXC
AGUIGAMI BPI HEGEUKOMY HUCTI CHOCTEPENCENS.

3acTocyBaHHA AHCTIEPCIHHOTO METORY JA€ MOXIMBICTH PO3B'A3YBATH
JIOCHTD BaAUTHBI 3aBTaHHA. OCHOBHE TIPH3HAYEHH JAHCTIepCiliHOro aamisy
— CTATHCTHYHO BUABHTH BIUIMB (akTOpiB Ha Bapialiio O3HAKH, IO
BHBMACTECA, BH3HAMHTH YacTKy BIUTHBY Pi3HHX (PaKTOPIiB BiTOKpEMITEHO, a
TakoXK iX CyMapHHIl BIMHE HA MIHITHMBiCTH 03HAaKkH. OcoGIHBHIT iHTepec
CTaHOBHTh BHKOPHCTaHHA LBOTO METONy B THX BHNAmKaX, KOMH 3MiHa
3raJaHo] 03HAKH 3yMOBJIEHA OJJHOYACHO Ji€ko HaKTOpiB, YaCTKa BIVTHBY AKHX
pisHOMaHITHA. 30KpeMa, 3a HOTo ONOMOTO0I0 PO3B'A3yIOTHCA TaKi 3aBTAHHA:

» KiNBKiCHE BHMIDIOBAHHA CHIM BOIHBY (PAKTOPHHX O3HAK Ta iX
CIOTYYeHb Ha Pe3y/IbTaTHBAY;

» BU3HAYEHHA BIPOTiTHOCTI BIVTHBY Ta HOTO MOBIPUHX MEX;

= aHaIi3 OKPEMHX CepeNIHiX Ta CTATHCTHYHA OLHKA iX Pi3HHII.

3arambHe — BapiOBAHHA  CKCIEPHMEHTANBHMX — JAHHX  MOXKHA
PO3UIEHYBATH METOJOM JUCHEPCiHOIG aHali3y Ha CKIAXOBI YaCTHHH, MO
BiANOBIZAIOTH JyXKe BaTMBHM KEpesiaM MiHITMBOCTI OlepyKyBaHuX nubp.
3aranbHe BapiroBaHnA B Gymb-AKOMY mociini 06yMOBIeHe Ni€lo BUBYAEMHX
takTopiB, ToOTO BapiaHTiB JOCTiLY, NOBTOPEHHAMH, 3 TAKOX GaraTbma
DPHYHHAMH ~ BHNAIKOBOTO ~ XapakTepy  (TEXHIYHHMH — NOMHJIKaMH,
HEYTOUHEeHHMH (PaKTOPaMH TOIO).

B 0CHOBI JHCIIGPCHOrO aHaMi3y — 3aKOH PO3KIAfaHHA Bapianiii, 1o

ABNAE coBGor0: Wp = Wpye + Dgup-

e @), - 3azansnuii 06caz eapiayii; @y - 06csz sapiayii, wo
useaHil dieto cucmeMamIIX HaKMOopis; gy - 06caz sapiayii, 1o
suseanuii dicio eunadkoeux axmopis.

3azansna eapiayin — e cymapHa Bapialli pe3y/NbTaTHBHOI O3HAKH,
3YMOBIEHA BCIMAa NPHYHHAMH fAK CHCTEMATHYHO [UOUHMH, TaK i
BHDAZKOBMMH. B Hamomy mnpuxnami ue Oyae cymapna Bapiauif
JIOCIIDKYBaHOT CYKYITHOCTI.

Cucmemamuuna eapiayin — 1Le 4UacTHHA 3araNbHOl Bapialiii
PE3YNBTATHBHOI O03HAKH, Ky MOXHA TOSCHHTH | fKA BHKIHKAaHA
CHCTEMATHIHOK) Ai€k) PaKTOPHHUX O3HAK.

Bunadxosa eapiayin — Ue Bapianis, 1Ky HeMOXIHBO MOACHHTH, TO6TO
YACTHHA 3aranbHOl Bapianii pesyNbTATUBHO! O03HAKU, BUKIHKAHA Mi€lo
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[image: image36.png]BHIAIKOBHX  (akTopiB. BumankoBy Bapiamilo iHOZI  HA3MBaIOTH
3aIUMKOE0, OCKIIBKM BOHA BiIGHBae Bapiallilo pe3y/NbTATHBHOIL O3HAKH,
BUKNHKAHY YCiMA IHIIMMH (AKTOpaMH, He BPAXOBAHHMH B ofcasi
CHCTeMATHYHOT Bapialtii. ii 3aB%IH MOKHA JIeTko 0GTHCTHTH.

Po3knanaHns 3arambHOi Bapianii Jac 3MOTY BUBMHTH 3ANEXHICTh
pe3yNbTAaTHBHOU O3HAKH BiA oAHiel WM AekiNMbkoX (AKTOPHHX O3HAK.
TlpuyoMy B pisHMX perioHaX ONHKM GyXyTh 3HAYHO BiAPISHATHCA,
OCKLTBEKH B OJHHX BUMATKAX OXHi #f Ti 5K (aKTOPH MOKYTE GYTH CYTTEBHMH,
a B IHIIMX — HecyTTeRMMH. KpiM Toro, posknajanHa sarankHoi Bapianii
Nae 3MOTY BCTAHOBHTH OCHOBHI TPHYHHH MIiHMHBOCTi pPe3yNLTATHBHOL
O3HAKH B KOHKPETHHX YMOBAX BHPOGHHITBA: 4HM Ginbmiow Gyfe “acTka
CHCTeMaTHYHOI Bapiauii B ofcs3i 3aranbHoi Bapianii, Tum Ginbmoro Gyne
BapialliA pe3yIbTaTHBHOT O3HAKH.

V 38'a3Ky 3 OUM IHCIEPCIliHUIT aHaTi3 BUKOPHCTOBYIOTb WIS OLIHKH
CTYNEHA BIVIHBY BHNAXKOBHX (paKTOpIB, OLIHKH AOCTOBIPHOCTI B3a€MOAIT
HDK HHMH, ONiHKH AOCTOBIPHOCTI BiAMIHHOCTEH MDK DapaMi Cepeamix.
BusHaueHHA AOCTOBIPHOCTi Bapianii MO3BOMAEe 3 3aNAHHM CTyNeHEM
iMOBIPHOCTi BCTaHOBHTH, WH Bapiallil BHKTHKAHA CHCTEMATHHHO MIIOMHM
hakTopoM, UM Ai€lo BUNAIKOBUX (paKTOpIB.

TlepenyMOBOK 3aCTOCYBAHHA MHCTIEPCIHOTO aHAMizy € HAJABHICTH
CYKYTTHOCTI, pO3HNIeHOBAHO 32 OfIHi€l0 a60 AeKiTbkoMA 03HAKAMHU Ha MERHI
rpynd. Y pesyneTaTi NpH TpYNyBaHHI AaHHX 3aranbHa  Bapianis
PO3UICHOBYETECS HA TAKI CKMANOBI ACTHHH:

W= @y + D

e @y - 0Bcsz wideepynos:
(sanuuxosoi) eapiay

Orxe, Minczpynoss eapianis € CHCTEMATHYHOIO Bapiauielo 1
XapaKTepu3ye BIVIHB HA Pe3YNBTATHBHY O3HAKY CHCTEMATHUHHX (GaKTOpiB.
Bona spnse coboio Bapianiio Mbk rpynamn. CyMa KBanpatiB BiAXHIIeHb
TPYNOBHX CEPEMHIX Bill 3aTaTbHOTO CEPENHBOTO CTAHOBHTHME MiXIPYTOBY
Bapianiro.

Brympiwsrnbozpyno6a éapianin € BUNaAKOBOK 3a/THIIKOBOIO Bapiallicro
1 XapakTepusye [ilo Ha pe3yIbTATHBHY 03HAKY BHIAAKOBHX HEBPAXOBAaHHX
¢akropie. BoHa sBmie cofoio Bapianiio pesyNbTaTHBHOI 03HAKH B CepeTHH]
KOMKHOT TpyIH.

Takol € 3araNbHa CXeMa PO3KIANaHHA Bapiallii, KONH BMBYAETHCA
BapialliA pesyNLTaTHBHOI O3HAKU Mif Mielo omHoro daktopa. OnHAK, Ak
BIIOMO, Bapialliif pe3yIbTATHBHOI O3HAKH 3YMOBIIOETHCA HE OMHHM, 4
BaraTbMa axTopamu. CxeMa  pOIKNAfIAHHA Bapianii npu
BaraTodakTopHOMY aHanisi Gyne GinbuI CKIaAHOKW.

sapiaifii; @ - 06csz GHympimN60epyIOE0
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[image: image37.png]OGcarn Bapiamiii BU3Ha4al0ThCA 33 JONOMOTOIO 3arajibHOl AucHepcii
(Do) axa Mae TDK caMi BIACTHBOCTI PO3KNAJaHAA Ha CKIAAOBi Aucmepcii
3riJHO 3aKOHY PO3KIaIaHHA AHCTIEPCIii:

Do =Dm + De

1ie Do - sacansna ducnepcis; D — mizcepynoea ducnepeia; De —
CHYMPIUHbOZPYHOSA (3ANUUKOG) OUCHEPCIs.

3azazsua Oucnepcin CKkNAjacThed MiA BOIMBOM Geamiui dakTopim i
XapakKTepHsye Bapiallilo MHCIOBHX 3HAYEHL PEe3yNBTATHBHOI O3HAKH,
MOB'A3aHy 3 Bapiallieio BCix GaKTOpiB, IO Ha Hel BNIHBAIOTL.

Misczpynosa ducnepein XapakTepusye Bapiallilo TPYNOBHX CEpEnHiX,
TOGTO Bapialliio Pe3yMLTATHBHOI O3HAKH, fKa NOB'3aHA 3 Bapialliclo
TPYNYBaNbHOI 03HAKH, 1[0 00YMOB/ISHA i€H0 CHCTEMATHYHHX (akTopiB.

Brympiwunvozpynosa Qucnepein  XapakTepuzye Bapialliio  03HaKH
BCepenHHI KOHKPETHOI IPYNH, o 00YMOB/IEHA Ai€l0 BUNIAIKOBUX GaKTopiB.

Anani3 po3knaganAs JHCIepeiil Moxe GyTH 3aCTOCOBAHHH [NA OLIHKH
pe3ymbTaTiB AK OZHO(BAKTOPHHMX, TaK 1 CKIagHHX OaraTodakTopHHX
aocnigiB. Y 3anexnocTi Bin udcma dakTopis Aucmepcifinuii  ananiz
MAPO3NINAIOTS Ha:

« ooHogaxmopuetii — NOCTILKEHHS BIUTHBY OTHOTO dakTopa,

« 6azamoogaxmoppiii — ROCTIIAEHHS BINTHBY ASKiTEKOX (aKTOPIB.

3a ONHOQAKTOPHOK CXEMOK BHBYEHHA 3AIHCHIOIOTb, MAHEBPYIOUH
NHIIE ONIHIEH) O3HAKOK), BBAKAKMH {HIN HeaMiHIOBAHUMH. TaKHit MeTOX He
Za€ 3MOTH BHABHTH B3aeMOAil0 (aKTopiB IpH ofgHOYachil ix 3mimi. Iux
HeZOMIKIB TM03GaBNeHHH GaraTopakTOpHHH aHaNis, NpH SKOMY KOXHE
CIIOCTepeXKeHHA AificHe A OmHOMacHOi onmiHKH ycix dakropis Ta ix
B3aeMonii. CyThb fioro monarae B ToMy, IO KOMA KifMbKa NOBHICTIO
HE3aNeKHHX  (aKTOpiB JiIOTh ONHOYACHO 1§ 3YMOBIIOIOTH  3arajibHy
3MIHIOBAHICTh O3HAKH, TO CyMa OKPEMHX AHchepcili, IO BHMIpIOIOTH iX
BINIHB, XOPIBHIOE 3ara/IbHIl JHCHEPCii:

2D+ ZDy+ EDs+...+ 2Dn = ZDo

Cymuicme ducnepcnozo awazizy CKIANAETBCA B 3ICTABNEHHI Mik
coolo pisHIX BHIIB AHcrepcili (Bapianil):

« MixrpynoBoi i saranenoi D / Do

« BHYTpIlIHBOTPYTOBOI (3aNMIIKOBOT} i 3aransHoi De / Do

= MDKIPYNOBa i BHYTPilIHBOTPYNOBOT (3amuuikosoi) Da / De

BigHOWICHHA CKIAZOBHX JMCIEPCiil N0 3arambHOl  XapaKTepH3ye
CTyniHp  (paKTOpHHX ©O3HAaK Yy (OPMYBaHHI 3araJbHOi  MIHIHBOCTI
Ppe3yNBTATHBHOI O3HAKH. 3a CTATHCTHYHOI CTPYKTYpOI Mepmi [Ba
BUIHOIIEHHA € YacTKOI Bapianii Pe3yNBTaTHBHOI O3HAKH, AKA NOB'A3aHA 3
Bapianiero HaKTOpHOI 03HAKH a TaKOXK BHNaAkoBoi Bapianii. Lli iznomenna
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[image: image38.png]TIO3HAYAIOTECA BiANOBIHO 77, , mz , 7], TA B CyMi NOPIiBHIOIOTE OIHHHLI

abo 100%. BimHomeHHA ck1anoBux aucnepcili Mixk cooo € cBimyeHHAM
HagBHOCTI (BiICYTHOCTI) 38" A3KY MiK HHMH.

TakuM YHHOM, BHKOPHCTOBYIOUH METON AHCIEPCIHHOIC amamisy,
JIOCTIAHHK MOKe OLIHHTH (Y BIICOTKAX) YacTKy BIVIMBY TOIO 4H iHINOTO
(axTOpa Ha Bapiallilo BHBYAEMOT O3HAKH

3aeoannn oucnepcenozo ananiy:

» OLIHKA CHIH i CTYNEHs BINMUBY OIHOTO afo AeKiTbKOX (akTOpiB;

» OLIHKA CHMH i CTYNeHd BOMHBY BUIIAAKOBHX (paKTOPIB;

» OLIHKA BipOriAHOCTI B3a€MOIIT Mk O3HAKAMIL.

3uauennn Oucnepcwozo ananizy. KpiM caMocTiliHOTO 3HAaueHHA
MeTOIH IHCHEePCHOr® aHami3y BHKOPHCTOBYIOTBCA NS OLUHKH (OpMH
B3AEMO3B'A3KY, HaiifHOCTi, Ail (GaKTOpiB i JONINBHOCTI BKIOYEHHA B
MOzeNb KOHKPETHHX (akTopiB:

« y BUOIPKOBHX CIIOCTEPEKSHHAX;
« Y KOPEIALIHHOMY aHami3i.

Jnsa  BuMipioBaHHA Bapialiif Ta iHIMX KUIBKICHHX  CIBBIIHOLIEHD

34CTOCOBYIOTh CIICIiATIbHI IOKA3HHKH.

2.4.2, Mokasnuku, AKI 3aCIMOCOEYIOMS ¥ OUCREPCIIHOMY GHANIZT

CTATHCTHYHOIO TeOpicio po3pobieHo ICTh MOKA3HUKIB AucHepciliHoro
ananmisy (Tabn. 2.4.1).
<+ Jina KiNBKICHOTO BUMIpIOBAHHS Bapiallifi 3acTOCOBYIOTh CYMApHy
TA CepennIo AUCTIEpCii:
oucnepcin cymapua (D) - BuMipioe 3aranemii ofcar Bapiamii 3a
CYKYTHICTIO (TPYIIOIO);
oucnepcia cepedns XapaKTepusye Bapianilo O3HaKM B PO3PAaxyHKY Ha
OIMHHLIK) CYKYTTHOCTI (¢ o} a60 a oxmy cTymens BimbHOCTI (7}
& = D/Nabo ) =DV
Kiavkicmy cmynenie séirvnocmi eapiayii (V), aGo TpocTO KTBKICTh
CTYDeHiB BUILHOCT, ABMie COGOKY KUNBKICTh HE3aNeKHHX BiAXHICHB
IHIMBIyaTLHEX 3HA4EHb 03HAKH Bia fioro 3HaueHns. BoHa samxmu 6yze na
ORHHMINO MEHIIA, HiX KLTBKICTh criocTepeskenb (V). 3arankHa KimbkicTh
CTYNeHiB BUIBHOCTI, IO BiANOBiAae 3arajbHiii cyMi KBaapaTiB BiZXHIEHb,
nignArae B AHCIEPCIiHOMY anai3i pO3KIaNaHAIO 33 KOMIOHEHTAMH Bapiawiii
AHANOTIYHO PO3KMANaHHIO CYM KBAAPATIB BIAXHJICHB:
« 3a2anbHill éqpiayii 03HAKH BINNOBIAE KUIBKICTB CTYTIEHIB BIBHOCTI
Vo=N-1I,
« ¥ Midicepynositi  eapiayli, OCKUIBKH BOHa NPEICTABIAE BiIXHICHAA
TPYIOBHX CEPEeNHIX Bill 3araJIbBHOTO CepeHBOTO, KUIBKICTh CTENeHiB
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[image: image39.png]2.4.1. OcuoBHi noKa3HHKR AHCTEPciiiforo ananizy

ToKasHHKH @opmyaa 3uavennus
D=3 (x-%)
Jlucriepcis = ) XapakTepHsye 3aransHmii
cymapHa D=x*—(¥) oBesr Bapiamii
=5
. 2 _ _=y Cepenua papiatis B
Toemepia |07 =3 (x=F) /N | AR o
cepeana y
cyiymmocTi
. Cepenns Bapiallia B
ucnepeis 5= (%) /(N-1)
cepenms PO3PaxyHKY Ha ONHY

crynims siteRoCT

— > - -
Koediuienr ,7 =D /D= Ol a? CTynu—:s BILIHBY:
netepminanii GHCTeMaTHHOrO akTopa

2, 2
<isg 7=D;/D=c}/c
O<i<l 7 (d nunasosoro dakropa
= Cuna 38's3Kcy:
Kopenauiiize —Jol /5t )
Kopenine |y = o7 o] crem—— cops
2 2 .
0<p<1 7, =~oL/ oL BunazKoBHX akTopia
; 2, 2 BiporiAHICTE BIUIHBY:
[Mucnepcre sinso- $218% wpu §* > 52 X
Inesseas (xpurepii ): ; : «7 HCTEMATHYHUX (aKTOpiR
Ibituepa) F 2 1 518} mou S} <5} | pumaaronn pusropis

UIbHOCT] Gyzie MEHILOKO 3a KUTBKICTh IPYIH (#1) Ha OMHHUINO, TOGTO
Vi=m-1;
» OnA 3amuiKo6eol 6apiayii CTyNeH] BIIBHOCTI BH3HAMAIOTECS TAKOX, AK i
Ma 3aNMIIKOBA Bapiallid, TOGTO 3a DIiSHMICIO MiK CTYNEHAMH BOML
aranbHoT Ta MDKTPYTIOBOT Bapialiiit:, To6To
Vy= Vo=¥,= (N=1j-(m—1) = N-m,

% OCHOBHHMH TIOKa3HHKAMH JHCTIPCIHHOTO aHAN3y € TPpH BIIHOCHHX
TOKa3HHKH, OTPHMAHHX Ha OCHOBi CIIBBIIHOLICHHA Pi3HHX BHAIB JHCIIEpCi
coedpittieHT TeTepMiHanii, koperauiline Ta aucnepciiine pinHomenns. Koxen
 HUEX Ma€ CBOE [IPH3HAYCHAA.

Kopeanyiiiue sidnoutennn (7)) XapakTepusye cumy 38'a3ky QakTopHoi i
e3yIbTATHBHO :

m =
Horo uncnoBe 3HaueHHA KoMUBaETbCA B Mexax Bin 0 1o 1

Koepivicum demepminayii (n’), AKHA XAPAKTEPH3ye CTYIMIHb BOIHBY
HCTEMATHYHOTO 400 BUNAAKOBOTO (hAKTOPA HA pe3yNLTAaTHBHHIL;
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[image: image40.png]3MIHIOETBCA B MEKAX Bil HYNIA IO OAHHHMII:

n =D /D =616, nFD/D=0jlo

BiH mokasye MaCTKy YYacTi OKpeMHX (aKTOpiB Y 3araNbHiil MiHTHBOCTI
03HaKH. SIKIIO BApialis pPe3yNLTATHBHOI OIHAKH IWMKOM 3YMOBMHETHCA
¢axTopom, o BuBMAcTECA (D = D,,J), @ Jisl BUNATKOBHX (baKTOPIB BHKIIOHEHA
D, 0), 10 koedillieHT feTepMiHANii MATHME MAKCHMANBHE 3HAYCHHA
(17=1). MiniMansauM Bono Gyne (777 = 0), AKIIO BIVIHB IPymyBATBHOI
03HAKH TopiBHIOe Hymo (D, = 0). TlpoMikHi 3HaueHH OLIHIIOTECA 33
CTYNeHeM iXHBOTO HABIKEHHS 10 IPAHHUHHX.

Crin mimkpecnuty, mo 3HaueHns 77 > 0 He 3aBKIH € IOKa30M
HafBHOCTI KOPENALI{HOro 3B'3Ky MK O3HakamH. BigMinme Bin myns
KOpenaliiiHe BiTHONIEHHS MOXe 3'4BHTHCH i IPH BHNAAKOBOMY PO3MOMiMi
cykymHocTi Ha rpynH. Tomy motpiGna IlepeBipka icTOTHOCTI BiAXHMeHb
TPYMOBHX cepefHiX. BoHa IPYHTYeThCA Ha MODIiBHAHHI (aKTHYHOTO

3HaUeHRs 7 3 TAK 3BAHHM KPHTHMHIM 17’¢. OCTAHHE € THM MAKCHMANBHO
MOK/THBHM 3HAYEHHAM KODEIANIHHOTO BiHOMEHHS, AKE MOXE BHHHKHYTH
BHITAZKOBO NpPH BIICYTHOCTI Kopenaniitnoro 3p'asky. Slkmo daxtuune
3HaueHHA OifblIe BiA KPHTHYHOTO, TO 3B'430K MUK pe3yIBTAaTHBHOIO i
akTopHOIO 03HAKaMH BBaka€TbeA icToTHIM. SKmo dakTHuHE 3HAYCHHA
MeHIlle KPHTHYHOIO, TO HAABHICTh KOPENALIHHOTO 3B'A3KY MK O3HaKaMH
He OBeJIeHA, 3B'130K BBAKACTBCS HEICTOTHHM.

Kputnune 3nadeHHs BHOHPAIOTL TAKHM HHHOM, IIOG HMOBIPHICTE
OTPHMAHHA 3HAUCHHS 1f 6iNBIIOTo BiA KPHUTHYHOTO (33 YMOBH BiACYTHOCTI
3B'A3KYy MK O3Hakamu) Oyma moctatHbo Mama. Taky HMoBipRicTh
HA3UBAKOTL PiBHEM icToTHOCTI ¢. HaliacTillle B CTATHCTHKO-KOMOMHUX
JOCHIIKeHHAX 3aCTOCOBYIOTh Taki piBHi ictoTHocTi, @ = 0,05 i @ = 0,01.
MakeT TabMHLi KPHTHYHHX 3HAueRb AnA 77 piBHA icTotmOCTi & = 0,05
nomano B ponatky 2 (tabm. 4). Posnonin 77 B nili Tabnuni 3anexuts Bin
YHCJIa CTYNEHIB BiIbHOCTI (V) MDKIPpynoBoi i BUIIankoBoi (V) mucepcii.

Hucnepene sionomenns abo xpumepii ®imepa (F) Nac 3MOTY OLIHHTH
ZOCTOBIPHICTh BIVIMBY (hakTOpa, IO BHBYAETHCA | BHKOPHCTOBYETHCA INA
nepeBipkH  icToTHOCTi 3B'3ky. YmcmoBe 3HaveHHa kpurepito Pimepa

3aBKM NOBHAHO GyTn Ginbme onneumi abo nopibHroarn iif — F 21",
OBuHCTIOIOTH HOTO 33 GopMyTaMU:

F=82/S mpus.>S
F=82/S. npu S.<S.

YoM Ginbme sHavenss F, THM jocrosipHinte emmes. Jlucnepciline
BITHOIIEHHA MO3Ke AOPIBHIOBATH 260 GyTH GLIBIIMM 33 OXMHHIIO: Kl F=1,
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[image: image41.png]TO THTAHHA TPO OMIHKY JOCTOBIPHOCTI 3HIMAETHCA, OCKITBKH AMCmepcii €
PIBHHMY; AKINO F> 1, TO OLIHIOETECS BUMAAKOBO YH HEBHNAKOBO POSGLKHICTS
MiK AHCTIEPCIAMH.

Jing oninKH BHIAZKOBOCTI PO3XOIKEHb BHKOPHCTOBYETHCA KPHTHYHE
TEOPETHYHE 3HAueHHA Fa, fKe MOKAa3ye MOM/IHBE BHIANKOBE 3HAYCHHA
AucTIepciliHOTo BiTHONICHAA 33 JaHOTO piBHA HMOBIpHOCTI i BinmoBimHOT
KITBKOCTi CTYMeHiB BimbHOCT AMCriepcifi, mo mopiemitoTbca. Horo
3HAXO/MMO 34 CTICLIATLHHMH MATEMATHYHHMH TaGMHILIME (A07. 2 TabL. 2).

Slxmo F>Fa, To ManofiMOBIpHO, IO TaKe PO3XOLKEHHA € BUMATKOBHM.
Omxke, BUIMIHHOCTI B Bapianii 3Ha4eHb HE MOXKHA NOACHHTH JIHLIE TPOIO
pumanky. Li xomisanna B 95 aGo 99 punankax 3i cra GyayTs 3yMOBIeHi
¢akTopoM, 1o BEBYAeThCA. TOMY MOXHA [ATH BHCHOBKY —Npo
JOCTOBIPHICTE  BINMBY (JAaKTOPHOT O3HAKH HA Pe3yNBTATHBHY O3HAKY.
Hagiffaiit  piBeHb MMOBIDHOCTI, JOCTATHIH A79 BHUCHOBKIB, BH3HAMACTRCA
JOCTIIHHKOM CaMOCTIHHO 3a/M€;KHO Bill MeTH i 3aBAaHB OCTIUKCHHS.

2.4.3.Cxema i modeni ducnepciitnozo anaizy

CxeMa IUCTIePCiHHOTO aHAMI3Y BKTIOAE ICTD eTATIB:

% nepwsuii emgn — BCTAHOBICHHA OCHOBHMX UKEpEN MiHTHBOCTI
Pe3yNBTaTHBHOI O3HAKH i PO3KTANAHHSA 3aralbHOl AHCIEpCil Mo mxepenax
YTBOPEHHS Ta BU3HaYeHHA 00CATIB Bapianii o /kepesax yTBOPEeHHs:

D,=D,+D,
2
_ -2 = — 2 (Z X)
Do=ZX(x-%) abo . D, > x v
2 2 2
Du=%(5-8)n a0  p —x TN &
i i
; N
D;=X(x,-%)'n, abo D, =5 -Z(%) /ny),
Jie X — 6apiioioun 03HAKY, X; — 6apliooy 03naky i-of zpynu,
X —cepedna daa cyrynnocmi, 5=(xs)/N,
— cepedua epynoea 04 i-of spynit o= (Z 8, ) n.,

1~ Kinskicms apyn, W, — wucersnicms i-0f epy,
N - kinexicenb 06 '€Xmie CROCMEPENCEHNA.

< Opyzuii eman — BU3HAYCHHA MHCIA CTYNEHIB BiTbHOCTI Bapiallii,
IO BifIMOBIAAOTH KOMIIOHEHTAaM 3arabHOI Bapiallii;

< mpemiii eman — OGUMCIGHHA CepelHIX Iucmepcili — 3aransHa
cepellHs  AHcmepcia % (a OpaBUIOM  CKMANAHHA  [HCHepci)
POSKIALAETBCA Ha MDKTPYTIOBY G-y 1 BHYTPIIIHBOTPYTIOBY G, IHCIEPCii:
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[image: image42.png]2 ) 5 5 .
G°=0 w05, KOXKHA 3 SKHX € KBAIPaTOM BiXHJEHb Bill cepelHboi B
PO3PAXYHKY Ha ONHHHLK CYKYTHOCTI:

2
ol =D,/N ol =D, /N

2

o'é D;/N abo G, =0 -0,

% uweméepmuit eman — OLIHKA CTYNICHS i CHITH 3B’A3KY (aKTOPHHX
O3HAK 3 PE3YNBTATHBHOIO O3HAKOW. 3AiHCHIOETHCS 3a NOMIOMOTOI JBOX
nokasnukis — i’ Ta 71

4 m’amuit eman — OWHKA JOCTOBIPHOCT OTPHMAHHX PO3PAXYHKIB 32
JiomoMoroio F-Kputepito

% wocmuit eman — aNaNi3 i 3aransAi BACHOBKH NPO:

+ CTaH Bapiallii 0CTiAKyBaHOT pe3yIbTATHBHOT 03HAKH,

+ (hakTOpH, IO BUKIHKAIOTE HA {i Bapianiio,

+ CTYMIHB i CHITy BINHBY (haKTOPIB HA Bapiallild Pe3yNLTATHRHOL O3HAKH;
+ JOCTOBIPHICTh i HANIMHICTL 3POGNEHHX OLIHOK Ta BHCHOBKIB.

Habenena cxeMa BHKOPHCTOBYETBCA AK NPH OAHOMAKTOPHOMY, TAK i IpH
GaratodakTopoMy — aHamisi.  Ommak  3i  3GiTBIIEHHAM  KimbKocTi
IPYIyBaJbHUX O3HAK YCKTAXHIOETBCA MPONEC PO3WIHYBAHHA Bapiamii 3a
mkepenamu  ytBopenna. lle omma 3 maliGinem  cxnagEHx  vacTun
AMcnepciiiHoro anaiisy. 3araisHa cXeMa po3KIafaHHA:

Do =Dm + Dzan.

La cxema po3KnajaHBA 3araibHOi AHCIEPCHl CTOCYETbCA BHBYEHHA
MIiHIHBOCTI 03HAK Tl BIUIHBOM oOZHOTO ¢akTopa. SAKINO * BHBYACTHCA
SMIHIOBAHICTE PE3YNETATHBHOI O3HAKH, 3YMOBIGHA BILTHBOM KiNEKOX
(axTopiB, Toxi dakTopHa mucTepcia Dy Moke GYTH MPEACTaBNEHA CYMOIO
Jmcriepcili koxHoro daktopa okpemo (4, B,C i T.1) Ta aucnepcilt crimbHol
nii akTopiB, w0 aHamizyloTheA (4B, AC, BC, ABC i 1.n) . Axmo B
KOMIUTIEKCHOMY JIOCTini BHBYAIOTH filo mBOX (akropis (A, B) Ta ix
cnomydenHs (AB), Tomi TMpu aHanmizi BU3HAYAIOTH MHCTEPCiO KOKHOTO 3
nux ¢axropis okpemo Dy i Dy i 3a ix cymicHuM BukopucTaHHAM D . B
NBOMY BUNAAKY AUCIIEPCiio BapiaHTiB PO3KIAAI0Th HA TPH KOMIOHEHTH:

Dy=Dy+ D+ Dy

Skmo y mocniai BUBYaioTs TpH (axtopu A, B, C mucnepcis BapiantiB

CKJIAJAEThCA i3 HACTYITHHX KOMITOHEHTIB:
Dm=Dy+Dyg+Dec+ Dy + Dyct Dyc v Dape

Hapenene piBHAHHA Mae CWNy, SKIIO CTATHCTHYHHMI KOMIIEKC 3a
CIiBBITHONIEHAAM MACTOT HANEXHTh 10 PIBHOMIpHOTO TMpomopliliHoro
KOMMNekcy. B aHamisi ekoMoriyHmMx sBHII HalMacTillle TPamMAKTLCA
HepiBHOMIpHI KOMINeKcH. JII4 HHX HAGUPae CHITH HePIBHICTD:

Dy +Dp+Dc+ Dyp+ Dyct Dpc+ Dpc # Dut

155




[image: image43.png]V Beix nux Bumazkax Aucnepcilinnii ananiz MOYHMHAIOTE 3 BU3HAYEHHA
saransHoi aucnepceii Do i aucnepcii dakTopi D,

3arafibHa CXeMa PO3KIaJaHHA MIHACTBCA B 3aNEKHOCTI Bif uHcIa
axTopiB i MopaaKy GOPMYBAHHA [PYN (BHNAAKOBHIT M1 HEBUNAAKOBHIT).

CxeMa pOIKRAOAHNA 6 3ARENCHOCHT 610 Hucha PaKmopis:

>  onHopakTopHuH AHcTepcilinuit anaNis:

Do = Dwm + Dsan.
MixrpynoBa (dakTopHa) OucIepcis BUHHKAE M1l BIVIHBOM BPaxOBaHHX
(axTOpiB; 3aMHMITKORA AHCTIEPCis (BHYTPIITHLOTPYTIOBA) 3yMORIEHA Tiel0
Pi3HMX BHIIAAKOBHX (HEBPaXoBaHHX) (bakToOpiB.

»  aBodakTOpHHMil AHCTepciliHui aHami3 - MbkrpynoBa (bakropHa)
JINCTIEpCis PO3KIANAETRCA Ha CKIagoBi okpemux dakropis (A i B) Ta ix
B3aeMofii (AB) :

Dyu=Dy+Dpg+Dyp

3pitcn sarambHa Bapiamia Gyle BM3HAYACTBCA AK CYMa OKPEMHX

JHcnepci, IO BUHHKAOTE Ml M€ ABOX PisHHX daKTopiB:
Do=Dy+ Dy + Dy + D3an

>  TpudakTophHil Aucnepcilinmit aHamiz - MiKTpymoBa AHchepcia

PO3KIANAETECA Ha AHCTIEpCii TPhoX (aKTOpiB Ta B3aeMoil Mixk BciMa HUMH:
Dy =D+ Dp+Dc+Dyg+ Dyt Dpci Dipc

3pigcn 3aranbHa Bapianis Oyme BH3HAYAETBCA AK CYMa OKPEMHX
nucnepeili, Mo BUHAKAIOTE Ml Ai€10 TPROX Pi3sHHX (aKTOpiB:

Do =D+ Dy+ D¢+ Dys+ Dyt Dpc + Dysc + Dan.

Cxema po3xnadannn & sanexcrocmi 6id nopaoky dopmysanun 2pyn

= (popMyBaHHA TPYD BHIAIKOBE Do =Dwm + Dsan

= (popMyBaHHA TPYI HEBHNAAKOBE Do = Dm + Dnosg + Dzan

IIpu HeBHMagKOBOMY (hOPMYBAHHI Tpyn BUHHKA€ JUCTIEPCis MOBTOPEHD
(Drog) 3yMOBIIeHa TTi€l0 BaPiaHTIB MOBTOPEHE.

Modexi ducnepenozo awarizy. HalipaxnupiliM etanoM aucnepeilinoro
aHamizy e A06ip Momemi IWCTEpCiliHOTO aHAMNI3Y, OCKLTLKH pO3KTANaHHA
3aranbHOI Bapiallii i GopMyna po3paxyHKy MiKTPYTIOBOT Bapiallii 3amexkaTh
BiZ pAAY YMOB: KifbKiCTb CKMAZOBHX 3aralbHOl Bapianlii 3aNexuTh AK Bl
criocoSy GopMyBaHHA TPYN, Tak i Bil KUTBKOCTI (pakTopiB, B3ATHX AT
JIOCIKEHHA:

Tpynyeanns 3a 00HI€I0 03HAKOM:

« (hopMyBaHRA IPYN BUIIANKOBE Do =Dwm + Dsan

« (hopMyBaHHA IPYN HEBUNAAKOBE Do = Dm + Dnosg + Dzan
Tpynyeanns 3a 060Ma O3HAKAMIL:

= ¢$OpMyBaHHA IPyN BHNAAKOBE Do=D,;+Dy+Dgy+Dsan

= ¢$OpMyBaHHA IPyN HEBUNAIKOBE Do=D+Dy+D g+ Dros+Dsan
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[image: image44.png]Jlna 3pydnocTi aHami3y pe3yNbTATH PO3PAXYHKIB CIiA IOJATH B
TabmuuHii Gopmi (tabn.2.4.2. ).

2.4.2. CxeMa 01HOPAKTOPHOTO AHCNEPCiifHOro AHATIZY

[ Vhosl | Baramsa |y Tomy wcai
TO3HAYCHH| BApIalA | MUKCDYIIOBA | 3aHIIKOBA |
KUIBKICTS COCTEpEeHb. N - - -
Ofcar sapiamii b Do D Ds
KibkicTs cTymenis Binsnocti 4 N-1 m-i N-m
Jlucnepeii Ha: N
OIHHHIIIG CTIOCTEpEkeHE | bosn Du/N Dy/N
Tynisk itsHOCTI s Do/N-1 | Du/m=1 | Ds/N-m
. n ) EP]
Cuna 38'miy 1,0 o2 /o '0'5 /67
Crymiae, sy 7 1,0 ciiel | olial
Kpurepiii dittepa daxtiani F 2,2 2,2
puTep epa ¢ s2/s s21s?
—o == raGmmanii Fa 3a TbULAME
JI0CTOBpHICTS, CYTTEBICTS Tak - F>Fa -

Bty wi - F<Fa -





[image: image45.jpg]KOPEJISILIIHNI AHAJII3 3B"SI3KIB B EKOJIOT T

= CyrmicTs. samianng i sauenns kopensiinoro ananizy
= CratneTuuni XapaKTCPUCTHKA KOPCIANIHIONO MeTojTy
« Craruenintia oninka icrornocti sy

"Bee, wo ¢ y caimi, e3acuodic v
coton. Ta ocuosi witespdis ciimx
sunadkosux  mpoyecis  3agisomven
wydosi saxonoxipnocmi, i oxonmoom
gee: Hpupody ma Jyx".

B. Cropofiacamvro

Jna normmGnenoro A0CiKCIIA B3AEMO3B'A3KY ABMINL AHCTICpCiiinm:
ananis 1c NpHAATINi, OCKINBKH Bill NC 7€ 3MOTH BHPA3HTH icuylounii
3B'A30K MiK O31IAKAMH Y BHTAIAI TICBIIOTO MaTeMaTHIIONO PiBNANIIA, AKe 6
XapaKTepU3yBano MEXanizv B3aeMoii (hakTOPINX i pe3ynLTaTHRINX 03NaK.
Kpiwm Toro, anenepciiinmii ananis € eekTHBIIM JTHINC MPH Mamiii KimbKocTi
(axTopnnx o3nak, ToAi AK CKONOriuNi ABHINA (HOPMYIOTHCA T BIIAHBOM
BaraTbox mprtn. Pa3oM 3 THM B3a€MO3B'A3KH MK 03MaKaMIl, K TPABIIO,
TIPOABIAIOTLCA THIIC Y BETHKAX 3a 06cAToM cykynmnoctax. Tomy moritmmv
TIPOOBKCHIAM JMCTICPCiiiNoro anamisy, moraubacinaM focmivkenng i
KIMLKICIOIO ONINKOIO XapakTepy Ta MeXanisy B3aemojtii (axropnux i
PC3YNLTATHBINX O311aK € MCTOA ananisy perpecii ta kopenamii. T06T0
Kopensifinuii anar

Ienye Ba THIN 3aNCKNOCTI ABAIL GyNKIionanbimii i kopensuinnmii.
Tpn dynknionansioMy 3p'ssky 3Mila el o3naku un Nokasnuka na
NEBIY BEAHUIIY BEC 3a cOGOIO 3MilIH JIPYToi 03MakH UM NOKA3NHKa 1a
"iTKO BH3naveny peanuny. Takoro poay 3aneKnicTs y if uncToMy BARAAA
TPANAETLCA B MaTeMaTHI, (isuIt, Xiuii.

Tpn kopensmiiiniii 3aneKnocTi GyAb-AKOMY 3MAUCHITIO O]
BCTHYHMIA MOKC BiNOBIATH ACKiALKa WH NaBiTh Ges.
TOOTO BAPIOIONIX 3Havelib iNIIOT 3MiTINOT BenHIANI,

TozoBna BiavinmicTs Kopeasmiiinoi sancxnocti Bin gynknionamsnoi
nonArae B TOMY, MO (QYNKIIONATLINN 3B'A30K Mae Miclle B KOKTIOMY
OKPEMOMY BHMAZKY CMIOCTEPEACHNA, 4 KOPEIANiHINii NpoABIAeTLCA Tak
CaMO JHIIC B CCPCILOMY abo B MinOMy 8 Beiel Aauoi cykynmocti
CIOCTCPEKEND | € HCTOUNHM Y BiZIOMICHIT OKPEMHX CNOCTCPEIHKCIL.

i 3uinmoi
PI3HOMANITINX,
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[image: image46.png]2.5.1. Cymuicib i 3HAYEHNA KOPERANITHOZ0 GHANIZY

Kopenayiero HAZUBACTHCA HETIOBHMI 3B'S30K MDK AOCHTKYBAHHMH
spumiamy. Le Taka 3amexBicTs, koan Gyab-iKOMy 3HAYEHHIO OMHiel
3MIHHOI BEJHYMHH MOXe BiATIOBIZATH NeKiIbKA PI3HOMaHITHHX 3HauYeHb
iHmoi 3MiHHOi. BoHa BimoGpaxae 3aKOH MHOKHHH NPHYHH i HACMIAKIB i €
BinbHOIO HemoBHOW 3amexnicTio. Kopenania (sin anri. criBBigHomeHHs,
BiANOBIAHICTB) — B3aEMO3B'A30K MDK O3HAKAMH, IO NONATAE B 3MiHI
CepeHbOTO 3HAYEHHA ORHI€l 3 HHX 3a7IeKHO BiI 3MiHH iHWOL O3Hakw,
NoB'A3aH] KOPE/ALIHHIM 3B'A3KOM, HA3HBAKOTECA KOPETbOGANUMIL.

Kopenayifinuit  ananiz — Memod, o eusude  KitbKichi
XapaxmepucIII KoperyiTiIe 36 73Ki6.

Kopensnifiuuii amanmis e cBOTO PoAy NOTiMHHM NPOTOBKEHHAM
(pO3BHTKOM) MeTORy CTATHCTHHHHX TpyNyBaHb, Horo mormubieHHAM. Bin
JOToMarae BUPIIIHTH LiTHi psA HOBHX 3aBAaHb B CKOHOMIYHOMY aHAMi3i.
Po3paxyHkH Ha OCHOBI KOPETAWMHMX MofeneHl MiABHIIYIOTH CTYTHB
TOMHOCTI aHamisy, 4acTO BUABNAIOTE HEMONMIKH TMOMEPEAHEOTO aHaNizy.
Tlepepara BOTO METOXY MOMATAE TAKOXK i B TOMY, IO Bi 1a€ MOKTHBICTH
PO3B'A3yBATH 3a4a4i, AKi HE MOKHA BHPILIHTH 3a JOIOMOTO [HUIHX METOMIB
€KOHOMIYHOTO anailisy, AK, HaNpHKIAZ, BiZOKPEMICHHA BINIHBY GaraTsox
haxTopiB, AKI Ail0TH B3aEMONOB'A3aHO i B3aEMO3yMOBIeHE. Y IOCTIKEHHAX
BaKIHBO BUBYATH HE CTIIBKH Mipy Kopensulii, ckinbkn dhopmy ii i xapakrep
3MIiHM OJHi€l O3HAKH 3anekHO BiX 3MiHM immoi. Ili 3amaui po3B'A3yroTBCA
METOaMH PErpeciiiHoro aHamizy.

BuKOPHCTaHHA MeTOAy KOpeMIii i perpecii 1o3Bonse BUPILMTH Taki
OCcHOSHI 3a60aHHS:

1) BCTAHOBHTH Xapakrep i TICHOTY 3B'A3KY MDK [OCHIIKYBAaHHMH
ABHIIAMH;

2) BH3HAYHTH 1 KUIBKICHO BHMIPATH CTYHiHb BINIHBY OKPEMHX
(axTOpiB i iX KOMINTEKCY Ha PiBEHD TOCTITAYBAHOTO ABHINA;

3) na migcraBi (GAaKTHYHHX JaHHX MOIENi 3aleKHOCTI eKONOTIYHHX
MOKA3HHKIE BNl pisHHX (aKTOPiB pO3PaXOBYBATH KIMBKICHI 3MiHH
AHa/Ii30BaHOrC ABHILA NPH NPOTHO3YBAHH] NOKAa3HHKIB i AaBaTH 0G'€KTHBHY
OLIHKY Ai4TEHOCTI NiAMPHEMCTB.

CyTh kopemaniliHoro anamizy monmsrae B noGy/oBi, pilleHHi # aHamisi
€KOHOMIKO-MaTeMATHYHOT MOAeMi y BHAI (YHKIIT (PiBHAHHA) 3B'A3KY MK
PE3YNETATHBHOIO Ta (PaKTOPHOK 260 (GAKTOPHHMH O3HAKAMIL:

y=f abo  y=f(x; xz..xn).
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[image: image47.png]CTaTHCTHYHE JOCTUDKCHHA KOPEMANMHOI 3aNeXHOCTI  BKIIOHAE
3aBJAHHA BH3HAYEHHA (OPMH 3B3KY 1 3HAXOMKEHHI KUIBKICHO]
XapakTepucTHkH wiei dopmu. Ipouec BeranobmeHna dopMu 3B'A3KY i
BHOOpY MaTeMaTWHHOTC pIiBHAHHA, Ake Morno G HalBinell noBHO
BinoOpakaTH XapakTep B3a€MO3B'A3KY MDK O3HAKaMH IOCNILKYBAaHOTO
SBHIlA, Mac BHPIWIANEHE 3HAYEHHd B KOpEIMLIHHOMY —aHamisi.
BaKIMBICTh 0BOTO eTally NOJATAE B TOMY, U0 OPaBHIBHO BCTAHOBIIEHA
¢dopma 3B'a3Ky Aac 3Mory Aobpatu it mobyayeaTH HaHGINEII afekBaTHY
MOJIenb i Ha OCHOBI 1i PO3B'A3aHHA OTPHMATH CTATHCTHYHO XOCTOBIpHI i
HaliliHi XapaKTepHCTHKH 3B'3KY.

ITio  opmoro  xopeanuiiinozo  36'a3Ky  posymicyvo  mun
GHARIMUYHO20  DiHSHHA, WO  GUDANCAE  3GTENCHICMS  MINC
docnidocysament osnaxa.

Pospizuarors OBi dopMu 3B’A3Ky: MiHiHHY i Bemimiiiny. Jliwiina
BHPAKACTECA PIBHAHHAM NPAMOI MiHii, #erinitiva — PIBHARHAM KPHBHX
niHii: rinepGonn, mapaGomn, cTemeHeBoi, NOKAa3sHHKOBOI Tomo. 3a
HANpAMAMH 3B'A3kH GyBaloTh mpavumy Wi 3eopomuuvn. B nepiioMy
BHIAJKY OOHIBI O3HAKH 3MIHIOIOTBCA B OJHOMY Hanpsmi, TobTo i3
3POCTAHHAM (AKTOPHOT OZHAKH 3pOCTAE PesyNLTATHBHA i HABNAKH, 2 B
ApYroMy BHINAaKy oOHIBI 03HAKH 3MiHIOIOTBCA B Pi3HHX BanpaMax. 3a
WINBHICTIO 3B'A3KH GYBAalOTh — cutvhumy, crabkumn Ta in. Komn
BH3HAYAETRCA 3B'A30K MK JBOMA O3HAKAMH, KOPEMALIS HAIHBACTHCA
HpOCHO0; SAKILO K ABHILE PO3MIANAETLCA AK PE3YNBTAT BILHBY JEKITBKOX
hakTOpiB — MHOHCUHHON.

Beranopnenns opMH 3B'M3Ky 03HaYa€ BUGIp PIBHAHAS perpecii, o
HalfGinbll MOBHO BiAGHBAE XapakTep B3acMOLi Mik pe3ynpTaToM i
(AKTOPOM, 32 AKHM NPOBOJUTHMYTECA PO3PAXYHKH.

Ocofrueoci, 6racmuei KOPERAWIIHOMY anarisy:

* TpH BHKOPHCTAHHI KOPEANIHHOro METOy BHPIIANIbHE 3HAYSHAS Mac
BeeGiuHMll, ©KOHOMIYHO yCBiZOMIeHMII nonepenHiii amamis AaHMX
rocnogapeskol AiansHocTi. Crin naM'aTaTd, W0 3B'430K MDK O3HAKaMH i
BJIACTHBOCTAMH — HE PE3Y/BTaT MATeMAaTHUYHHX PO3PAXYHKIB, a JEKHTH Y
TPHPOA] CaMHX eKOJIOTIYHIX ABHLI i 32 ZONOMOICI0 METONIB MaTeMaTHYHOT
CTaTHCTHKH MOXKHa JIHIIE OG'€KTHBHO BHPA3HTH ICHYIOMI 3aKOHOMIPHOCTI
@KOHOMIYHHX [POLISCIB;

* KOpEJIANil0 MOXHA BHABHTH, JIHIIE NOCTIDKYIOMH XOCTATHBO BENHKY
CYKYDIHICTh CIIOCTEPEXKEHb, OCKIIBKH KOpENALiNRI 3B'M3KH BHABIAIOTECA ¥
opMi crpAKeHoro BapiloBaHHA ABOX a00 KUTBKOX 3iCTaBACHHX O3HAK.

167




[image: image48.png]Kopermuiiino-pespeciiiniii ananiz skmovac mpu emany:
1) MaTEMaTHKO-EKOMOTIYHEe MOJICIIIOBAHHSA;
2) pillleHHA DPMIAHATOI MOJENi IIIAXOM 3HAXOMKEHHA MapaMeTpiB
KOpPeMANiHHOTo PiBHAHHA (PIBHAHAAM perpecii);
3) olliHKa Ta aHANI3 ONEP/KAHHX PE3YNBTATIB.
3nauennn Kopeaayitinozo anarizy y TOMY, O NapaMeTPH PiBHAHHA
BHKOPHCTOBYIOTECA: AK 3HAPAAMA NINECTIPAMOBAHOT 3MIHH PE3yNBLTATIB, AK
3HAPANAS TEXHIKO-€KOHOMIHE HOPMYBAHHA, TLIAHYBAHHS, IPOTHOIYBAHAA,

AK KPHTepil HATPYKeHOCTI NOaHy, 4K 3HAPANAA BIIHBY Ha KiHNEBHit
PpesyIBTaT.

BuBueHHA B3a€MO3B'A3KIB  KOPEIAUIfHOTO THMY Mae iCTOTHe
3HAYEHHA 0COGIHBO NpPH AHAMi3i ABHIN, AKi CKIAZAIOTECA M BIIHBOM
BEHKO[ KiMBKOCTI NEBHHX YMOB.

2.5.2. Cmamucmuyni xapakmepucmuxu Kopeaaniiinozo memody

OCHOBHHMH XapaKTEPHCTHKAMH KOPIALIIHOT 0 MeTomy €:
= piBHAHHA perpecii,
= koedinienT  perpeci
KoehillieHT eacTHIHOCT,
« xoe)inieHTH Ta iHAEKCH KOPENALl i AeTepMinaLii.

PipHsaHHA perpecii cHykMTL JA pPO3PAXyHKY MePUIHX TPBOX
TMOKA3HHKIB, PEIITA NOKA3HHKIB — OGMHCIIOWTECA HA OCHOBI 3iCTABNCHHS
aucnepeiit. Jind mapHoi i MHOXKHHHOI KOpemauii I XapaKTepHCTHKH
OBGYHCTIOIOTECA 32 PISHIMH (OPMYIAMH.

Piguanna pexpecii - ye anarimuune pieHannA, 3a O0HOMOZ0I0

Tob1o ne perpecilina Mogens abo eKOHOMiKO-MaTeMaTHYHA MOJENTH
3aIeKHOCT] Pe3yIBTATHBHOI 03HAaKH Bill (pakTopHOI ((akTOpANX):

8id 00HOZ0 axmopa y=a+bx

CTan#aprHzoBannii  KoedilieHT  perpecii,

6id dexinorox paxmopie  Y=a+bx +.+bx,.

Lli xopemAUiiiHi PiBHAHHA NMOB'I3YIOTH PE3YILTATHBHY O3HaKy (¥} 3
(akTopHOIO (X) Y BHTJIAAL PIBHAHHA TpAMOi MiHil, Me mapaMeTp a
BH3HAYAE CEPENHI0 3MiHY Pe3yNLTATHBHOI OIHAKH TPH 3MiHi (akTOpHOT
03HAKH HA OJMHHINO ii HATYpampHoOro BHMipy. HamilfHicTh LHMX piBHAHB
Gyme THM BHINE, UMM BipHille 1 sKicHille mixiGpanmi ¢aktopH, Mo
BIIMBAIOTH HA Pe3yIETATHBHUHA MIOKA3HHK.
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[image: image49.png]Hocmimxenna GopMu 38'43Ky iHOZI NpHBOAWTE OO0 HeoOXimHocTi
BHKODHCTaHHA HEMIHIHHWX PpIBHAHB perpecii, AKki NPHBOJATBCA OO
TiBIfHOro Buy NEBHUMH IEPETBOPEHHAMHU:

Cmenenesa:

lgy = lga +bigx
Tinepéona:

a+b-‘o- V=a+bz uez:L
- X
Mapabona dpyz020 nopadxy:

o §=athx+bx’ $=atbxtbz me z=x"

IHapamempu pisunnun pezpecii:

napasemp @ — e BUIBHHIL e piBHAHBA perpecii, camocTiiiHoro
3HAYEHHA He Mae, € IOYMATKOM BiINiKy i CIYKHTb y piBHAHHI Anma
BPiBHOBA)KYBAHHA JBOI Ta NMpaBoi YacTuHH piBAHAA. OXHAK 33 3HAKOM
BIIBHOTO WISHA MHINAOT MOJIENi MOXKHA CYIHTH PO XapakTep KoedinienTa
€TaCTHYHOCTI:

* B 0AHO(hAKTOPHOMY PIBHARHI, AKIIO O > 0, koedinieHT enacTHUHOCTI
MEHIIHI 33 OAHHHLIO; AKIWO O < 0, TO BiH OUIBLIHHA 32 OIHHHLIO,

= y GaraTodakropHoMy piBRAHHI, Akmo o > 0, cyma koediienTis
@IACTHYHOCTI MEHINA 32 ONHHHLIO; AKIO O < 0, To iXHA cyMa Oinbma 3a
OMHHIIO.

Hapamempu by, by..b, — ne sarambhi koediuieHTn perpecii, €
XapaKTepPHCTHKAMH MipH BINIMBY BiNNoBizHoro ¢akropa Ha Bapialiio
pe3ynsTaTHBHOI 03HAKH. [IoKasyioTh, Ha CKiTbKH OOWHHIE B CEPETHBOMY
3MIHIOETBCA PE3yIbTATHBHA O3HAKA 3ANEKHO BUI 3MIHH (aKTOPHOI O3HAKH
na ogHy omuHumo. Koedinientn perpecii MoxkyTs MaTu pisHi anreGpaivuni
3HAKH, AKI BKA3yIOTh Ha HanpAM 3B'W3Ky; MONaTHiN 3Hak (+) BinOupac
DpAMY 3aIISKBICTE Pe3y/IbTATHBHOL O3HAKH BiX (baKTOPHOI, BUI'eMHIII 3HAK
(-) — 3BOpoOTHY.

TapameTpH piBHAHHA perpecii MokHa 3HAHTH PISHHMH CIOCOOAMH:
METOIIOM HaliMEHIIHX KBaApaTiB, TOUKOBUM METOAOM, rpadiuHHM METOIOM
60 1o roToBHX POPMYNAX, HABEIEHHX HUKUE:

g ZF _pEX b_nZy-:—ZyZ.r_
»n n nExt —(Tx)

Cmanodapmusosanuii xoedpinicum pezpecit (f ) — ue xoedinient
perpecii, BUpaKeHHIT Y CTAHIAPTH3OBAHOMY MACIITAGi, OGMHCTIOETBCA 32
opmynoro:
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[image: image50.png]p=bZ

a,

Koegpiyienm enacmuunocmi (E) € XapaKTepHCTHKOIK CTymeHd i
BaroMocCTi BILIHBY dakTopa Ha Bapiallilo pe3ynbTaTHBHOI o3HaKH. [Tokasye,
Ha CKIIBKH NpPOLEHTIB 3MIHIOETBCA B CEPENHBOMY Pe3y/IBTATHBHA O3HAKa
npH 3Mini dakTopHOT Ha 1 %. Bin oGuncioeTses 3a GopMyIo)

E=bL.
¥
Koegiyienmn ropersunii cykuTh I OUiHKH IimkRoCTi abo cumn
38'13ky. IIpn pisHHX (opMax 3B'43KYy BHKOPHCTOBYIOTB Pi3HI [OKA3HHKH
IMiMLHOCTi:
> npu ninidnomy 36'53iy:
napHui koeillieHT KopesLil (# ) - NpH MapHOMY 3B’S3KY;
« cykynHHH KoegilienT Kopemauii ( R ) - Ipu MBOKIHHOMY 3B°13KY;
> npu kpueoniniinomy 363Ky
= infexc Kopemuii (i) - Ipn mapHOMY 38°A3KY;
« KOpenALiiHe BiTHOIEHHA (77} - NPH MHOXKHHHOMY 3B’A3KY.
TIOKASHMKH TICHOTH BH3HAHAIOTECA HA OCHOBI BINHOLICHHA MIBOX
Jucnepeiii:

R(ihy=\Jol /ol

de o] =X(y-y) - saeamwna Oucnepcis, mobmo sacamwua sapiayis
PesyIbm@NUENH0Z0 NOKASHUKA, SKA He Sanexcumb 60 3uaieHs Qaomopnoi
O3HAKH,

o6l =X(j-y) - cpaxmopna Oducnepcin, mobmo  eapiayiz
POSPCOYHKOIX SHGUENS V 3 YPAXYEaHHSM NiNITIHO20 36'33KY, 1O XAPAKMEPUIYE
nosicueny sapiayiio.

YucnoBe 3HauCHHA NApHMX i CyKymHoro koepimieHTiB Kopemswii
KONMHBAeTheA Bix —1 mo +1, inmekcy kopensuii Biax 0 xo 1. 3Hak mpu
KoedinienTax Kopesanii BKasye Ha HANPAM 3B'A3KY: «H» — MPAMHUH, «—» —
3popoTHuii. IIpn npoMy CHiA NMaM'ATaTH, WO 3HAKH NpH KoedillieHTax
perpecii i kopensuii nopuni 36iratucs. Hesixnopinnicts 3HakiB BKasye Ha
HeJOCTOBIPHICTE  KODe/AUINHMX — pPO3paxyHKiB, NoB'a3aHHX abo 3
HenpaBWIbHHM 1000poM (akTopiB, aGo 3 HENMpaBHIBHHM AHATITHYHHM
BHPaKEHHAM, a00 3 HAFBHICTIO MYNBTHKOMIHEAPHOCTI, 260 3 HENOCTATHBO
YHCEBHICTIO CYKYNHOCTI, 460 3 HEOAHOPIARICTIO CYKYIHOCTI.

Ha ocHOBI Wi€i QopMynH BHBeNeHO paa pobounx dopmyn. Ilupoko
3aCTOCOBYETBCA HA NpAKTHII HaBeleHa HHAYE (opMyTa DapHoro
koedinienta:
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3a gpyrow GopMyINoK Po3paxyHKH 3MIICHIOITS Ha OCHOBI BUXiZHHX
ZaHUX Oe3 MONepeNHBOTO YCEpPeIHEHH NaHMX i OGuHCIeHHA cepenHix
KBAaAPaTHYHHX BIIXWIEHD, IO 3HAYHO CKOPOUYE 0BCAT OOMHCTIOBATBHHX
omepanili i 1ae 3MOTY YHHKHYTH ISAKHX HETOUHOCTEH 3a0KPYTICHHA.

Uucenbna BeNMUMHA KoedillieHTa BKasye Ha CHITY 38'a3Ky. Unm Omwkue
3HaMeHHA koedilieHTa 10 ONMHHI, THM IiTLHIIIMI 3B'30K i HABMAKH, THM
BmLxge A0 HyMs, THM cnaGuimii 3p'a30K.

HIxana winonocnii 36'A3Ky:

BiCYTHI 3B'130K 0+0,16 BHCOKHH 3B'130K 0,60+0,90
TIOTaHUH 3B'130K 0,17+0,25 myxe Bucokuii  0,91+0,99
crmabkuil 38'130K 0,26+0,40 noBHHit 38’30k 1,0,
cepenHiii 3130k 0,41+0,60

Koedinient kopemanii (#) i iaekc kopemanii (i) mawTh Bemnke
3HAUEHHS B aHANi3i. IX MOPIBHIOKTL Mik coGOK i BH3HAYAKTH GopMy
3B'A3KY:

o Ko =7 —3B'130K NpAMoninitinui;
» fKIIO % # 7 — 3B'130K KPHBOMIHIHHUIT;
o gxkmo S—r<0,]1 - 3B'M30K MOXKHA BH3HATH TNpPAMOMIHINHHM, B

TIPOTHBHOMY pasi Bin Gyze KpuBoMiHiitHUM.

Koedpinienns Oemepminayii cnyXuTh INA OLIHKM CTYNEHA BIVIMBY
¢dakropis. BoHH BH3HAYAIOTBCA LULAXOM MIAHATIA 10  KBajpary
BIITOBINHIX KOehiLIEHTIB Ta iHISKCIB Kopeaanii:

E=®); rF=@ =@ =’

KoedillienT () Ta iBfiekcH (i) XeTepMiHALii MAIOTH ONHAKOBHE
3MicT. BOHH MOKa3yloTh, fKa YacTKA 3aralbHoi Bapianmii pesynsTaTHBHOT
OZHAKH MOACHIOETECA PAKTOPOM 4 PAKTOPAMH, BKIIOUCHHMH B DIBHAHHS
perpecii: koepilieHTH AeTepMiHaLii — CTOCOBHO MiHiliHOT popMH 3B'A3KY,
iHAEKCH IeTepMiHaIii — HeMTiHIHHO].

Skmo  koedillieHT  jmeTepMiHanii momHokuTH Ha 100
(manpuknan, 0,959*100=95,9%) To Bin Gyne BupakeHnil y NpoNeHTAX
1 YHTATHMETHCA HACTYNIHHM MHHOM: Bapiallif 3aleXHOl 3MiHHOI Ha 95,9
DPOIEHTIB  3yMOBNIEHA Bapialliclo AOCTiTAYBaHOTO ¢akTopa HH
¢axTopis. KoedillieHTH Ta iHAeKCH AeTepMiHalii € HafiKOHKpPETHIHAMU
XapaKTePHCTHKAMH IIIIBHOCTI 3B'A3ky. OAHAK iX HEJOMKOM € Te, IO
BOHH He BiOOPAKAKTH HANpAMY 3B'43KY MK JOCHIKYBAHHMH
NOKA3HHKAMH.
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OcKinbKH PiBHAHHA perpecii Mae HMOBIpHiCHHI XapakTep, To
y =¥ +e 5e e - BUNAAKOBA BeNHYMHA, fKAa Bigobpaxac BIIMB
HeBpaxoBaHWX (akTopiB i HeBINMOBimHICTE BHGIpKOBOI CYKymHOCTI
reHepanbhiil. 3 MeToro 3ale3neueHHA HANIHHOCTI OLIHOK B3a€MO3B'A3KY
MK CTATHCTHUHMMH TIOKa3HHKaMH HEOOXiIHO 3HAMTH MaKCHMANBHO i
MiHIMANbHO MOUIHBI 3HAYEHHA BHNAaKOBOI KOMIIOHeHTH (¢ = y- ¥ ) iz
3ajaHoI0 HMOBipHicTIO, ToGTo Mexki RoBipdoro imTepsamy. OuiHka
BHIAAKOBOI KOMIOHEHTH 3HiliCHIOETHCA 33 NONOMOTOK  3a/IHIIKOBOT
zmcnepcii d’, AKa XapaKTepH3ye HENMOACHEHY Bapialiio (aKTHIHHX
3HAYEHE )’ BIAHOCHO POSPAXYHKOBHX § :

Henoacnena Bapiauis - e pe3y/sTar Oii (pakTopis, mo He BpaxoBaHi B
minifiHili  Mopeni. HenmosfcHeHa Bapialis XapakTepHa Ana  6ymb-skoi
CYKYIHOCTI (BHOIPKOBOI 4H TeHEpaibHOI), AKIO ICHYE KOpeNALiNHHT
3p'g30k. CyMa NofCHEHOI i HemoscHeHoi Bapialliff XopiBHIOE 3arambHil
Bapianii.

CTaTHCTHYHA OLiHKA ICTOTHOCTI 3B’ A3KY 3A1HCHIOETHCA 33 JONOMOTOO
ZAHCTIEPCIHHOTO aHATIY, IIIAXOM CHIBBiTHOIICHHS AUCHEPCi.

= 3HAUYNICTE XapAKTEPHCTHK MapHoi perpecii ONiHIOETBCA 33
ZOTIOMOro10 KpHTepito f - CThiofeHTa:

nna koedinieHty
perpecit; Kopenii
Sxwio ¢ > 2, To KoedinieHT perpecii BBaXKA€ThCA 3HaUyIIHM, TOGTO
Mae 3HAUEHH i B TeHepalbHili CYKYIHOCTi.
= Meski 10BipUOre iHTEpBANY KOe(Ili€HTA peTpecii cTaHOBIATE:

b+ A, My =t,p

de 1, - ivosipnuii Koebiyicum, SHaidewuil 3a_ mabmuasu  posnodiny
Crsiodenma onst subpanozo piens icmommocmi a i V=n-2 cmynenie sizorocmi; fi -
apanima noxubKa xoeiyicima pezpectii.

V npakTHYRHX po3paxyHKaX, ANif OLIHIOBAHHA HaAilinoCTi Koedilienta
KOpEJALIil, AK NPaBHIO, BHKOPHUCTOBYIOTh TaGmuui BiporimHMX 3HadeHb
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[image: image53.png]koedinienTa kopenauii 1A BIANOBITHOT KiTbKOCTI CIIOCTEPekKeHb i PiBHA
fiMoBipHOCTI (101aTOK 2.5 Tab. 3).

« HapiftHicTh piBHAHHA perpecii oNiHIOETheA 3a KpuTepieM (imepa,
PO3PAXYHKOBE 3HAMCHHSA AKOTO OGUHCTIOIOTE 32 POPMYMIOI:

F

0e 2 - wCcH0 napariempic picuans pezpecii.

PospaxyHKOBe 3HaYeHHA F — KPHTEpilo MOPIBHIIOTE 3 TAOMHMHHM
3HaueHHaM F, posnoainy ®imepa, sHaliieHOTo ANA 3alaHOTO piBHA
icTOTHOCTI @ Ta cTymeHiB BimpHocTi ¥V, = z i V) n-z-1. Axkmo F
nepesuIye F, TO MOXKHA BBaXKaTH, IO TiNOTe3a NPo PiBHICTH MucHepcili B
TeHepanbHiii Ta BUOIpKoBili CYKYNHOCTI MiATBEPAKYETbCA, TOOTO PIBHAHHA
BBa)KAETBCA 3HATYIIHM.

« ICTOTHICTh HeNiHiiHOTO | MHOXHHHOTO 3B'A3KY OLIHIOETBCA 33
JomoMorolo kputepito Oimepa:

02 n-z R® -z
g z-1 R z-1

IcTOTHICTS 3B'A3KY MOJKHA IEPEBIPHTH 3a JONOMOIOK TaGuHub
KPHTHYHHX 3HaueHb Koedinientip (momartok 2.5, Tabn4). Axkmo dakrnune
3IHauenHs 77 a6o R’ 3HAMHO MepeBHLIYE KPHTIHE, TO Lie € CBITMEHAM IO
iCTOTHICTH KOpeIANiHHOTO 3B’ A3KY MDK PO3TIAHYTHMH O3HAKaMH.

« Oninka TOYHOCTI HaGJMKEHHA HEMHINHOTO PIBHAHHA NPOBOIMTHCA
3a JOMNOMOICK) CEpenHbOi BIAHOCHOI MOXHOKH ampokcHManii, ToGTO
koedinienTa anpoxcHMaLii

Z lzuqoo_
n y
Teit KoedillieHT po3paxoByeTscs Ans PisHHX piBRAHG. TlopiBRsHHs
OTPHMAHHX KoedillieHTiB Mae MACTABH BBAKATH ANCKBATHHM Te PiBHAHHA, Y
AKOTO CepeliHd TOMHITKA AMpOKCHMAllii € MeHmoW0. Omxke, KoeginienT
AMPOKCHMALLIT 1a€ 3MOTY OMHHTH MPABHLHICTE YCTAHORTEHHA (hopMH 3B'I3KY i
HaiHHICTE BHGPAHOTO PiBHAHAA perpecii





[image: image54.jpg]CTATUCTUYHWI AHAJII3 TEHAEHLUI 1
3AKOHOMIPHOCTEN IMHAMIKH B
EKOJIOTIT

« OCHOBIT HOATT | Bit;U PAAIR ANk,
+ XapaKTepHeTHRH HHaviniX psjis.

« Beranoniienina ocionnoi Temientii posmHTKy.
« Tipornosypanna paziin manis,

s modw, sxa ne suac, o
AKOE casani nause it vosen, acoden
simep ne Gyde nonymi."

Cenexa

Exonoriuni mponecn — ABumc N ctataune, a annamivne. To6Tto
NPOTATOM TEBIIOTO Yacy — MICATIlb 32 MiCAICM, PiK 32 POKOM 3MilIOETLCA
cran  sabpyancnn mpupoannx  cdep, piBenn BUKHAIB  3aGpyamIoI0ONNX
PCYOBHI B NABKOMHINIE CCPCIOBHINC, 00'€M TPOMICTOBHX i MOOGYTOBHX
BIAIXO7iB Na 3BaTHIAX Tomo. JoCTiKenia mporcciB 3Minm i po3BHTKY
ABMIN Y uaci BiAGyBaeTheA 1 0CIOBi NOGYA0BN i anamizy paais AHnaMikn.

261, Ocnosni nowsmms i sudu paoie ounamixu

Junavika — npoliec po3BATKY. 3Milla ABKINA Y aci.
Aunamiunuic pao - ye cykynuicmp 3nauens  CRamiemuinix
nOKAzIIKIE, POIMAUOGAIIIX ¥ XPOTOAOITIOALY NOPORYVIO,

Jns  GyaL-AKOTO  AMDAMIMIIONO  psijy  Xapaktepni - nepenik
XPOHONOTIMINX JlaT (MOMENTiB) a60 NTepBaTiB yacy i KONKpETHi snauenis
BI/INOBIUNX CTATHCTHUNNX NOKASHHKIB, AKI HA3WBAIOTL PIBIAMH PAjy.
Towmy Koxen paj ARNAMIKH Ma€e eICMENITH ABOX THIIB - PiBIi i mepioan:

picni — A(PH, 3 AKAX CKIAAAETHCS PAT;

nepiodu — naTh, AKIM BIANOBINAIOTE PiBNi pAay.

Tpyknan 30BNINNLONO BHAY PATY AHNAMIKA Haano B Tadn. 2.6.1.

TIpn BUBUCHT AHNAMIKN BAKINBI NIC THINC UHCTOBI 31AYCTINA PiBNiB,
anc i ix mocmioBnicTh. Sk NpaBMIO, ¥acoBi iNTEPBATH MOMIK PiBHAMH
oamakoBi (1004, AcKala, Kanen apiuii Micsilb, KBapTam. pik).

Tpuiivatoun Gyb-akiii inTepan 3a OMIMINO, NOCTIOBNICTL PiBNIB
MOKINA 3aMHCATH TaK: Vo Vi Vo Vil ¥,
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Tlepion Bukuau WKiITHBUX PeYOBHH B aTMOChepy
CTaNiOHaPHHMH [HKepeIaMu, THC. T - Y.
1995 30,6
1996 23,1
1999 14.1
2000 12,3
2001 131
2002 12,7
2003 16.0
2004 18.6
2005 134

Buou pnoie Ounamixn. 3a PI3HHMH O3HAKAMH IHHAMIYHI PAIH
TONUAIOTH Ha TAaKH BHIH:

< 3a cmamucmunnow npupodoio NoKasHuxkié — Ha TEPBHHHI 1
NOXiAHI, PAAH AGCOMOTHUX, CepeIHIX i BITHOCHHX BETHYHH.

< 3a osnaxowo wacy - Ha iHTEPBANBHI | MOMEHTHI.

Moxexmunvy HA3UBAIOTE Taki PANM TMHAMIKH, piBHi skuX dikcyloTs
CTaH ABHIIA HA TaHHH MOMERT vacy (maty). Hanpuknan, cran 3abpynnenns
CcepenoBHIIA HA | ciyna Tomo. PiBHi MOMEHTHOrO paAy MiACYMOBYBAHHIO
He MiNATAKTh, TAK AK MAIOTH €NEMEHTH IOBTOPHOTO PAXYHKY.

Iumepeansuum HASHBAIOTh TAKUH AN, PiBHI AKOTO XapaKTepHU3YHTh
SBHIIE 33 NEBHHI Nepion vacy. IlpHKAanoM iHTepeanbHOro pamy € ofcar
BUKHAIR IIKIIMHBHX DPEYOBMH 3a pik. B iHTeppameHOMy paai piBeHb
BHCTYNA€ AK arperoBaHuii pesyNbTaT MpoIlecy i 3aMeKHTb Bill TPHBATOCTI
4acoBoro inTepBany. CIlifl 3ayBakHTH, IO i IOXiAH] MOKa3HHKH, oGUHCIeH]
Ha OCHOBi iHTEpBANIBHMX PALIB, HA BUIMIHY BiJl MOMEHTHHX 3aJIeXaTh Bil
TpHBAIOCTi iHTepBamy 4acy (cepexnponoboBuii un cepeanbopiunuii ofcar
BUKHIiB HA AYITy HACENEHAA).

% 3a KizeKicmio nokaswuykis y ITHHAMIiYHOMY pARi - Ha omHO- i
GaraToMipHi. OcTaHHi y CBOIO Yepry, NONIIAIOTE Ha B BHAH: NapaIenbHi
Ta PAIH B3a€MO3B A3aHUX TIOKA3HHKIB.

O0noxipni XapaKTepU3yIOTh IMiHY ONHOTO MOKA3HHKA, Gaeamomiphi —
JBOX, TPBOX 1 GiMbIIe NOKA3HHKIB.

Iapanenvri BinOGPAakAIOTL IMHAMIKY a60 OZHOTO i TOro Camoro
MOKA3HHKA IOAO Pi3HHX 06 €KTiB aG0 PisHHX MOKA3HHKIB WIOJO ONHOTO i
TOro caMoro 06’ekTa.

3B’M30K MiK MOKA3HHKAMH GAraTOMIpHOTO NMHAMIMHOTO PNy Moxke
6yTH  yuxyionarprun  (ATUTHBHUM  MH  MYJBTHIUTIKATHBHHM)  abo
kopenayiiiniem. TIpHKIAIOM aXHTHBHE 3B’ 43aHHX PANIB € AHHaMiKa 0imoro i
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[image: image56.png]HOTO  CKNMAmoOBHX 4YAcTHH (BUKHMAM BCBOTO, B TOMY WYHCHI Bin
aBTOTPAHCTIOPTY); MYNBTHIUIIKATHBHE 3B'43aHMX — XHHAMIKa CepelHiX
BHKHIIB 3a0PYIHIOIOUHX PEUOBHH B aTMOChepy, KUIBKOCT] NIANPHEMCTB, 1
€ BUKH/H | 3aTalbHuil o6car BUKHIB, KOPEIANHO 3B 3aHHX — THHAMIKa
00cATY BHKUIB i CTAH 37I0POB’S HACENEHHS.

AHami3 JMHAMIKH €KONOTIMHHX SBHIN, K NPABHIO, 3AiHCHIOCTECA HA
mizAcTaBi GaraTOMIpHHX THHAMIYHHX pAAiB. BoHM NaloTh 3MOTY OLUHHTH
iHTCHCHBHICTE | ONHMCATH XApaKTep POSBHTKY BCIX CKTAZOBHX WYACTHH,
MPOBECTH MOPIBHANLHIN aHAMI3 TUHAMIKH JBOX i GiNblle ABHI, OMiHHTH
BIUTHB iHTEHCHBHOCTI PO3BHTKY OMHHX ABHII HA iHI, NOBYXyBaTH
HAYKOBO-O0IPYHTOBAHI NPOTHO3M.

IlepeayMoBolo  aHanmizy —[OHMHaMiYBHX pARIB € TOPiBHAHHICTH
KOHKPETHHX ~3HAUEHb CTATHCTHYHMX [NOKA3HMKIB IIOAC OIMHHIb
BHMIpIOBAHHA, METOJ0NOril OGYHCNEHHA NOKA3HHKIB, TepHTOpii, Kona
06" €KTiB Ta IHIIMX TIO3HLIIH.

3asoannn proie onnamixu. Tlpy BUBYEHHI 30KOHOMIPHOCTEH CTaHY
€KOJIOTYHOTO PO3BHTKY CTATHCTHKA BUPIIIYE TAKi 3aBIAHHA:

»  BH3IHAYAE IHTEHCHBHICTH PO3BUTKY,

+  BHABIIAC i OMUCYE XAPAKTEPY i TEHACHLIT POIBHTKY;

»  OUIHIOE CTPYKTYPHI 3pYIICHAS, CTATCTE i KOMHBAHHA PAiB;

»  BHABNsAE GAKTOPH eKOMOMiIHOT PIBHOBATH | 3aKOHOMIpPHOCTI
PO3BHTKY.

YV MaTeMaTHWHIll CTATHCTHII PAN JMHAMIKH PO3TIANAETRCA  AK
peanizanis BHIaAKOBOro Ipolecy. B cTanioHapHHX BUIAAKOBHX TPONECAX,
AT AKMX XapaKTepHa PiBHOBAra MO0 MIERHOTO CepeNIHBOTO PiBHA, OCHORHI
XapaKTePUCTHKH MIpoLiecy 0BYHCMOITh N0 oxnili peamisauii. dunamivni
PANH EKONOTIMHHX TNOKA3HWKIB y GUTBHIOCTi CBOili HecTalioHapHi. M
NMpHTAMaHHAa ~ TeHAeHLid, AKa  BigoGpaxae dumamivwicms  cramy
HaBKOMMIINBOTO NpHponHoro cepexobumia. Hapomysanus BupoSHHINX
pecypeiB, CTPYKTYpHI  3pyIIeHHA, IIBHIIEHHA TeXHIiYHOro piBHSA,
BIOCKOHAJICHHA OpraHisauii Dpaii, NOMNIEHHA COLIANBHHX YMOB
BHPOGHHNTBA NPUBONATE A0 GiNBII-MEHIN {HTEHCHBHOI 3MiHH (akTopiB
3POCTAHHA, CHMH iX BILUIHBY, MiCHMIOIOTE THHAMIMHiCT €KOMOTiNHHX
npowecis.

Tlopsn 3 THHAMIYHICTIO EKOMOTIYH] TIPOLIECH MAKTh TAKY BIACTHBICTD,
K Hepyificmy: 30epiracThed MeXaHisM (QOpMYBaHHS ABHII i XapakTep
PO3BUTKY (TEMNH, HANpaM, KomHBaHHA). IIpn sHaumili imepniliHocTi
mpolecy i HeIMIHHOCTI KOMIJEKCY YMOB [Oro pO3BHTKY MpaBOMipHO
0uiKyBATH B MaliGyYTHEOMY Ti BIACTHBOCTI i XapaKTep PO3BHTKY, siKi Gymn
BHABICHI B MHHyIoMy. [lianexTHyHa €IHICTE MIHAHBOCTI i CTajNoCTi,
AHHAMIYHOCTI 1 iHepmiliHOCTI GOPMYIOTH XapakTep AHHAMIKH i JaiOTb
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[image: image57.png]DPUHOHNOBY ~ MOXIHBICTE ~ CTATHCTHYHOTO — NPOTHO3YBAaHHS  CTaHy
€KOJIOTIYHOTO PO3BHTKY.

3nauenns proie ounamixu. 3HaueHBA PANIB B TOMY, IO BOHH JAIOTh
MOXITHBICTS 3MIfiCHIOBATH TMepenGaueHHs 3MiH MaliGyTHiX piBHIB Ta
CTABHTH NJIAHYBAHHA HA HAYKOBY OCHOBY.

Hpasuna popmyeanns paoie ounamixn:

+  Tepionu3anis JHHAMIKH — BUIUICHHA OAHOPINHUX €TANIB POSBUTKY;

+  ONHAKOBA AKICHICTh OTHOPIAHHX PiBHIB;

+ DOpIiBHAHHICTE PIBHIB;

+ TOCTiNOBHICTS i GeamepepBHicTs y Yaci.

2.6.2. Xapaxmepucmuxu ounamivnux padie

1IBHAKICTS i IHTEHCHBHICTH AK BAACTHBOCTI Pi3HUX €KONOTIYHHX ABHII
3HAYHO BapilOIOTh, IO BIAGHBAETHCA B CTPYKTYPI BIAMOBIAHHX THHAMIYHHX
pani. s ONiHKH OHX BAACTHBOCTE! AHHAMIKH CTATHCTHKA BHKODHCTOBYE
B3a€MO3B’A3aHi XapaKTEPHCTHKH. , AKi NOALIAIOTECA Ha [IBi KaTeropi

¢ NOKA3HHKH 3MiHH PiBHIB THHAMITHOTO PAAY;
¢ CepefHi XapaKTEPHCTHKH AHHAMIMHOTO PANY.

Jlo mepuioi kateropii HalexkaTh MOKA3HUKH, AKi BU3HAMAIOTE 3MiHH, 10
BiAGYBAIOTECA Y AOCTIKYBAHOMY ABHIL, i BKA3YIOTh HANPAM, NIBHAKICTE
Ta IHTEHCHBHICTh Takoi 3MiHH. I[i MOKA3WMKH OTPHMYIOTH B pE3ymbTaTi
NOpiBHAHHA aGCOMIOTHUX i BIAHOCHHX PIiBHIB PATY AMHaMikH, TOGTO iX
sicmaenenns. MOKIMBI 1Ba BapiaHTH 3iCTABNCHHS MOTOYHHX PiBHIB pamy
JIMHAMIKH:

« 3 OJIHHM 1 THM CaMHM piBHeM (Ga3010);

« 3 TIONEPEHIM piBHEM.

V mepuioMy BHNAZKY OTPUMYIOTh Gazichi HOKASHUKH, a'y IPYIOMY -
aaripozoei. Haituacrime 3a Ga3y nopiBHAHHA BHOHparoTh Neplinii piBeHb
JIMHAMIYHOTO PALY.

Ocroeni ROKA3HUKW 3MINW Dienie Onnamiunozo pady. OCHOBHHMH
NOKAIHHKAMH ALY AHHAMIKH €: aGCOMOTHHI TPHPICT, TEMN 3POCTaHHA,
TeMN TpPHPOCTY, AGCOMOTHE 3HAYEHHS OAHOTO NPONEHTY NPHPOCTY,
koedillieHT MPHCKOPEHHS TA Koe(illieHT BUMEPeIKeHHA.

Ha puc. 2.6.1. HaeneHi GopMyMH s POIPAXyHKY NOKAZHHKIB 3MiHH
JHMHAMIMHOTO pafy, Ae ¥; (i = 1,2..n) - 3HaueHHA i-26 MOMEHTHOTO a6o
IHTePBaNBHOTO PIBHA.
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[image: image58.jpg]TIOKA3HUKH 3MIHH JHHAMIYMHOL0 Psi1y
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Adcomorni [ Bizmocni
Koegpisicum wwinu:
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AT AK*100%

Piic. 2.6.1. Po3paxysoK HOK:3HIKIB SMik Pty AMRaMiK

Pospaxynok mux nokasnukis napeacno B Taén. 2.6.2.

2.6.2. OCHOBHI HOKAZHUKH /INHAMIKH BIKHL

arMocdepy CIAIOHAPHUMH /IARCPEIAME

WKEIBIX peuoBuH B

Bukivu. Aﬁ;‘,’;';,',‘:f;_”f" Teu it - “PT:‘:‘C‘W =
Poxu AV T AT T-100 | upupocry
Gas. | nann | Gur. | . | Gas [ wam | A
1995 = ~ o0 10 | - = g
199 75 | 75 | 155 | 755 | 245 | 245 | 306
1999 14.1 -16.5 -9.0 45.9 60.9 -54.1 -39.1 231
2000 | 123 183 | 18 | 400 | 874 [599] 26 | 141
2001 13.1 -17.5 0.8 42.7 106.5 | -57.3 6.5 123
2002 | 127 [-17.9| 0.4 | 416 | 973 [584 | 27 | 131
2003 | 160|146 | 33 | 521 | 1252 [479 ] 252 | 127
2004|186 | -120 | 26 | 607 | 1166 [393 | 166 | 160
2005 | 134|172 36 | N8 [S64 186

Abcomomi
XapaKTepusye

INBHKICTE

npupiem (3MENTIenng) — ne pisnung pisnis pay, mo

aminm
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[image: image59.png]BUIHOMICHHA ABOX piBHIB IHHAMIMHOTO pAAy IO  XApaKTEpH3ye
iHTEHCHBHICTS 3MiHH PiBHIB PAMly; mexmn 3pocmanns - KoeillieHT Minn,
BHPLKEHHNI B TPOLEHTAX; Koegiyienm npupocy -  BiZHOWIEHHA
a6COTIOTHOrO IIPHPOCTY [0 NOYATKOBOro afo MOMepenHbOro piBHA pany;
memn npupocmy - KoehillieHT IPUPOCTY, BUPAKEHUH B MPONEHTaX, AKHI
TMOKa3ye, Ha CKiNbKH NpPOIEHTIB piBeHb NOTOMHOIO mNepiofy Gimpmii
(MeHmHH) Bin piBHA, B3ATOTO 3a Gasy; dabCoMOmHe SHAHEHHA O0OHO20
npoyenmy npupocmy - BiIHOIEHHS abCOMIOTHOrO MPHPOCTY O Temny
NPHPOCTY, XapakTepu3ye BArOMICTh KOKHOTO IMPOLGHTY MPHPOCTY;
Koeqhiyicum npuckopennn (YNOBUIbHEHHSA) - BIXHOIICHHA ABOX CYCIIHIX
TEMIiB 3POCTAHHA, BH3HAYEHHX JIAHIIOTOBHM cmocobom; koegbiyienm
&unepedcenna - BIXHOLICHHA TeMIIB 3MiHH IBOX AMHAMIMHHX DAfiB 33
piBHi Nepioan Hacy.

Mis 6a3HCHHMH i TAHITIOTOBHMH NIOKA3HHKAMH iCHY€ 3B'130K:

¢+ cyMa abCOMOTHHX JAHIIOTOBHX TIPHPOCTIB NOPIBHIOE KiHIEBOMY
Ba3rcHOMY aGCOMIOTHOMY MPHPOCTOBI;

* 200YTOK MaHIIOTOBHX KoedilieHTiB 3MiHH JOpiBHIOE KiHLIEBOMY
GazucnoMy KoedillieHTOBI 3MiHN.

Cepeoni xaparmepucmuki OUHAMINHO20 PROY.

V panmax, piBHi AKMX Bapil0ioTh, BUHHKaE NMOTpeGa oGUHCIeHAA CTANION,
THMOBOI 114 TaHOTO MEPioNy XapaKTePHCTHKH. TaKow XapaKTepHCTHKOIO €
cepeanili  pipess. Cepeani XapakTepHCTHKH JHHAMIYHOIO  pAZY
BinoGpaXaloTh y3arabHeHi, THIOBI TEHIEHLIT PO3BHTKY ABHIIA BIPOAOBK
aocnimkysanoro nepiomy. Hanpuknaz, ananisyroun amsamiky ofcary
WIKIVIHBHX PEYOBHH, IOUTBHO IOPIBHIOBATH He PiduHi, a cepemHbOpiuHi
nokasHukH. CepenHi piBHi HeoGXimHi Takok NpH oGMHCMeRI MOXITHHX
MOKASHUKIB, HaNpHKNAf, ofcAry BUKMAIB HA Mymy HaceneHHd. Ofear
BUKHAIR - IHTepBAMLHHA NOKA3HHK, 4 WYHCEMBHICTH HACENCHHA —
MoMeHTHHIL. 1I[06 3a6e3MeuHTH MOPIBHAHHICTE LMX IOKA3HHKIR, CMil
OBYHCIUTH cepeTHEOPIHY THCETBHICTD HACETCHHS.

MeTonu OGMHCMEHHS CePemHiX piBHIB AWHAMINHHX PANB TAKoK
3aNMekaTh BiX CTATHCTHMHO! CTPYKTYpPH MOKA3HMKA. B inTepBanbnoMy pazi,
(Tabn1. 2.6.2) piBHi AKOTO THHAMIYHO ANHTHRHI BUKOPHCTOBYIOTh CEPEMHIO

apHMeTHUHY mpocTy: Y =2y 1= 1539:9 = 17,1 THC. T, Ne # — MHCTO
PpiBHIB pAnYy.

CyMa piBHIB MOMEHTHOTO pAfy caMma mo co0i HeMae €KOHOMIYHOIO
3MICTy, TOMY OOUHC/IEHHA CEPEeAHBOTO PiBHA IPYHTYIOTBCA Ha NMPOMDKHHX
cepeanix 3a 4acoBuMH iHTepBalamH. Koxkna 3 HuX — Oe niBcyma

TOYATKOBOTO i KIHIIEBOTO PIBHIB j-20 iHTepBaNy:
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[image: image60.png]iz

Po3paxyHOK CepefHbOroc piBHA MOMEHTHOrO PALY 3AINCHIOIOTH 3a
$opMyIIOI0 XPOHONOTTYHOT CepenHbOT
1
—v
2

_ et Y, +%y“
v n-1

SIKIIo XK NPOMDKKM MK JaTaMH BH3HAYEHHA PiBHIB MOMEHTHOTO pamy

€ Pi3HHMH, TO Cepe/IHiii PiBeHb PO3PAXOBYIOTH 33 BUPA3OM:
~ X5t
0= ? R 0€ [~ npoMiscox vacy Mixc damamu.

PospaxyHok cepenHix piBHiB pAAy AOLUMBHO NPOBOIHTH A
NHHAMIYHHX PAMIB, 3MiHA AKHX CTAGLMi3yeThCA BOPONOBXK TPHBAIOTO
mepioAy 4acy, a TakoX I/ pamdiB, piBHi AKHX KONHBAIOThCA B KOPOTKE
TPOMIDKKH Yacy.

V3aranbHIOIOMHMH NOKa3HHKAMH iHTEHCHBHOCTI Ta IIBUAKOCTI 3MiHH
PARIB IMHAMIKH CIYKaTb cepeonin abcomomuudi npupic i cepedwiii memn
SMinL.

Cepednitt  abconwomnuit  npupicm  OGUHCIIOIOTE  AK  CEPERHIO
ApHQMETHUHY NAHIIOrOBUX MPHPOCTIB:

AG=ZAY B H i318- e
n-1 n-1

Cepednn wigudricme sminu NOCTULXYBAHOTO ABHINA BPOJOBA YCHOTO
Tiepiony  XapakTepusyeTbes  cepeiHiM  koediniemtoM  aMimm,  skuit
PO3PaxoBYIOTh 3a JOMOMOTOI0 CepefIHbOI TEOMETPHYHOI 3 NAHIIOTOBHX
koedillieHTiB 3pocTanns (Tab. 2.6.2):

=(0,755%0,609%0,874* 1,065%0,973%1,252%1,166%0,718)"* =0,436"*= 0,436™1
=0,9014~0,901 260 90,1%
a6o 3a iHWOW GopMyIoI0:

. 2
K =mn) Yul Wy = §13,4730,6 =0.437 = 0,4371/8 =0, -”J370'1'5 =10.9017

0,902 adf 90,2%.
Ha 6asi cepeNHbol IMBHAKOCTI 3MIHH BU3HAYACTLCA CEpENHili TeMn
amism: T = K *100% = 0,902*100 = 90,2%.
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[image: image61.png]Cepedniit memn rpupocny BiIMOBIAHO CTAHOBHTH:
AT =T -100% = 90,2 — 100 = —9,8%.

V  OpakTHYHHX ~pPO3PaxyHKaX KOPHCTYBATHCA HABENGHOK BHINE
OpMYNOIO ANA BH3HAUEHHS CEPENHBOTO TEMNY 3MiHH MOXHA JMIIE Y
BHIANKaX, KONH ABHINE 3MiHIOETbCA [JOCTATHBO piBHOMipHO, Go wuefi
NOKa3HUK Ga3yeTbeA Ha 3ICTABIEHHI IOYATKOBOTO i KIHIEBOTO PiBHIB PALY.
Y pasi BUTIYTHOTO KOMHBAHHA pANY BHKOPHCTAHHA  CepefHbOl
TEOMETPHUHOI MOYKE MPH3BECTH 110 ICTOTHHX MPOPAXYHKIB.

2.6.3. Bemanosaennn ocnoenoi mendenyii pozeumxy

Tlpy aHanizi pAaiB AMHAMIKH Ba)KIHBO BUABHTH 3¢2ATbHY HEHOeH Y0
PO3GUMKY  (mpend) eKOTOriyHOro ABMINA, TOGTO BCTAHOBHTH, B AKOMY
HANPAMKY (3pOCTaE, 3MEHIIYEThCA) 1 32 AKOK 3aIeKHICTIO (MiHifHa 4H
HemiHiifiHa) BoHa 3MimkoeThea. Llf 3amasa B cTaTHCTHII  Ha3MBa€TBCA
supieriosannam dunamiunix prdie. Yacto piBHI pAmy 3 4acoM 3MIHIOIOTBCA
(KONMBAIOTBCA), ale LA 3MiHa [UIA DI3HHX ABHIL HEOJHAKOBA i MOXKe
BU3HBATHCA PISHHMH NPHYMHAMH. TOBOPATE, IO AMHAMIKA PATY BKIIOMAE TPH
KOMIIOHEHTH: TeHAeHnio (afo TpHBano 4acoBMii PyX); KOPOTKO 4dacoBuii
CHCTEMATHYHHIl PYX; HECHCTEMATHYHHI BHDANKOBHH pyx. CTarucTuune
BHBYCHHA TeHICHNI] IPYHTYETbCA Ha PO3KIAZAHHI JHHAMIYHOTO paly Ha

IIBi CKIAI0Bi:
F+e,

e fil) - ocwoena mewdemyin, yMOGIEHT EHIUEOM HOCHITIHO iONIEX

HUHHUKIS, £, - SATIMKOBA SETUNUHA, 1O BUSHAAE SNAUS SURAOKOGUX ROTUSAND,

TenmeHwis f{z) BUABNACTECA DpH  3aMiHi  (GAaKTHYHHX  DiBHIB
JMHAMIMHOTO PARY iHINMMH, OGMHCICHHMH 3a NEBHOIO METOZHKOH.
OcTaHBi TOPiBHAHO 3 TICPBHHHHMH MAIOTh 3HAYHO MEHUIY Bapiallilo,
3aBAAKH HOMY TEHJCHIIiA CTAa€ HAOYHOK).

BHBHAKNH PAM  AMHAMIKH, AOCTITHHKH HAMATAlOTHCA BUABUTH
TONOBHHM YHHOM 3aTAllbHy TEHICHIIIO (TPeHA) Y 3MiHAX PiBHIB paxy, To6TO
OCHOBHY 3AKOHOMIPHICTh PO3BHTKY ABHINIA, KA BiNbHA Bil Jii DisHHX
BUNAAKOBHX BaKTOPiB.

“ Tendenuin — ye neanuii HANPAM PO3GUMKY, MPUEBANA €6OTIONIA, KA

nabyeac 6uenAdy Gitbui-peHuL NIGEHOT MPAEKMOPIT.

3aranbHOK TEHIEHIIEI JUHAMIKH € MOC/iZOBHE NParHeHHs JIo
pocry, crabinsHOCTi ab0 3HIDKeHHIO piBHiB. TeHIEHLi0 BH3HAYAIOTH 3a
XapaKTepoM 3MiH MOKA3HHKIB AHHAMIKH - abCONMOTHOrO NPHPOCTY, TeMNy
npupocty i T.4. Ha ocHoBi copmoBanoi TeHmeHNiT ONiHIOETBCA 3aranbHa
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[image: image62.png]3aKOHOMIPHICTb PO3BUTKY. [N BHABJACHHA TEHICHUIl PAIM IHHAMIKH
DiIATalOTh  coelianbHit  ofpoGumi - eupiewoeanwio. Bona  nospomse
XapaKTepH3YBATH OCOGHBOCTI 3MIHH 32 HAcOM THHAMIMHOTO PATY B HANGIMBII
3ArATBHOMY BHIMAMI, BRAKAIOWH, IO Mepes $AKTOp HACY MOKHA TEpelaTH
BIHB YCiX TONOBHHX (aKTOPiB.

Ho cnocobis i memodie eupiemoeanna THHAMITHHX PATIE MOKYTEH
GyTH BimHeceHi Taki:

a) YKPYNHEHH iHTepRaliB;

B) 3MMAMAKYBAHHA CNocoBOM koB3Hol (IWTHHHOT, pyXxoMoi) cepeHbol;

T} AHATITHYHE BUPIBHIOBAHHA.

Yxpynuenun  inmepeanic - € HaiiGUBII  DpocTHM  criocoGoM
BUPIBHIOBAHHS PANIB. CYTHICTL CNOCOBY YKPYITHEHHS iHTEPBATB TOMATAE Y
3aMiBl BUXiZHOTO PANY DMHAMIKH {HIUHM, IOKA3HHKH AKOrO BiIOGPaKAOTH
ABUIE 32 GLTBUI TPHBAMHE Mepioll HACy: piuHi iHTepBATH 3aMIiHIOIOTECA 32
JIBOX, TPboX 200 N'ATHPIYHMIA i T.0. (Tabm. 2.6.3)

2.6.3. OBunceHus cepeHix IPATHPIYHHX BUKHB WKIUIMBUX Pe4OBHH
B aTMOcdepy CTAHIOHAPHHMH [HKEPETAMH

Pix  |Bukupw, THC. T,— ¥, YlfpyﬂHcHHH I sTupiuma cepeans, v
inTepBan

1990 84.9 - -

1995 30,6 1990-1995 23,1

1996 23.2

1999 14,1

2000 12.3 1996-2000 18.6

2001 13,1

2002 128

2003 16.0 2001-2005 14.8

2004 186

2005 13.4

BhacnmizoK yKpYNHEHHA iHTepBasiB BIIXHIGHHA, AKI BHKMHKAaHI €0
BUOAZKOBHX (DAKTODIB, B3AEMHO TACATECA, STTAMKYIOTRCA 1 GLubmI sCHO
BHAB/IAIOTHCA B [ii OCHOBHI (haKTOPH 3MiHH PiBHIB, TOGTO 3arajibHa TeHICHNIA
3IMEHIIEHHs BUKHIB.

3enadxcysanun cnocobom Koe3noi cepednvoi € ONHIM 3 eQeKTHBHHX
METOJIIB BUARNEHHS 3aTaNbHOi TeHEHIi PO3BHTKY ABMINA B Haci. CyTh fioro
nonArae B TOMy, IO NEPBUHHI PiBHI JHHAMIMHOTO PARY 3aMIHIOIOTECA
cepelHiMH To iHTepBamax. CHOYATKy Cepemili piBeHh OGUHCTIOETECA 3
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[image: image63.png]TEBHOTO YHCMA TISPUINX PiBHIB PATY, NOTIM — 3 TAKOI CAMOT KUTHKOCTI PIBHIB, ane
TIOYHHAIOTH 3 APYTOTO, MaMli — TIOYHHAIONH 3 TPETEOTC i T .11 PospaxoBaHi Takum
HHHOM CepefiHi piBHI paAAy HiGH KOB3AOTH MO PAAY AHHAMIKH Bifl Horo
TOYaTKy 10 KiHIA, NpH NBOMY IIOPa3y BiIKHIAETbCA OXHH PiBeHb CIOYATKY i
JOIAETbCA  HACTYNHHUEL 3BiICH Hamla — «KOB3Ha» (DYXOMa) Cepennf.
3rnamKyBaHHA TAKHM CNOCOGOM MOXKHA 3AiliCHIOBATH 32 GyaAb-IKHM YHCIOM
4neHiB paxy (Tadn. 2.6.4).

2.6.4. OFHCTEHNR KOBIHHX CepelHiX BHKITIE WIKIUIHBAX PeOBMH B
aTMocdepy CTAUIOHAPHHMH THKEPETAME

Pik  |Buokumm, THC. T,— ¥; OGuncneHHn KoBsHa cepenss, 3
1 2 3 4
1995 30,6 - -
1996 23,1 30.6+23.1=537 2638
1999 14,1 23.1+141 18,6
2000 12,3 141+123 132
2001 13,1 123+13.1 12,7
2002 12.8 13,1 +128 129
2003 16,0 128+ 16.0= 144
2004 186 16,0+ 18,6 173
2005 134 186 +134 16,0

Sk GauMMo 3 JAHHX, HABCNCHHX Y TaGMm 2.6.4, MiCMA 3TMALKYBAHAA 2-X
PIHHOIO KOB3HOK) CEPeAHLOIO 3ATaNbHA TEHICHIIA 3MEHIICHHA BHKHIIB
NIPOABIAETECA OCHTE BHPasniBo. Boarouac 3a TAKHMH PO3paXyHKAMH MOJKHA
6imbnI  AeTaNbHO (LK TpM  3BHMaliHOMY YKpYMHeHHi iHTepBaniB)
MpOCHiAKyBaTH i xapaxmep ounamixu. Tak, AKIIO TOKASHHKH rpadu 2
TabMHLI CBITYATh TIPO Te, IO 3MEHIICHHS 3AiHCHIOBANOCA HePiBHOMIPHO, TO
naHi Tpagu 4 BinoOpakaloTh 3TMALKYBAHHA M€l HEPIBHOMIPHOCTI.
XapakTep 3MiHH BHKHAIB BiAGYBAacThCA 3a MApaGOMIMHHM 3aKOHOM —
CrIouaTKy ifie 3MCHIIEHHs BHKHAIB, A TIOTIiM 3HOBY MOCTYTOBE 3GLMBIIEHHA.

TINTAHAS PO KiMBKICTH POKIB, OXOMIEHHX MAHKOK KOB3HOI CepeHEO],
BHpINIYEThCA 3AMEKHO Bill KOHKPETHHX OCOBNMBOCTEH AoCTiAkyBaHOrO
pany. Tpu upoMy 4uM foBITai Nepiof], 32 AKHH OGUHCITIOETLCA KOKHA NMAHKA
PYXoMoi cepeTHBOl, THM CHIBHIlIe GyAe 3TMAKeHO paa.

BinbIm HaOYHA KAPTHHA XapaKkTepy AMHAMIKU NaHa Ha (puc. 2.6.2). Ha
HBEOMY BHXIJHHH paXl AHHAMIKH 300pakeHO NOMaHOK MiHiel (paal),
ICMAKEHHI PAI CNOCOGOM YKpPYTHEHHAM Mepiodir (pax 2) sobpakeno
WITPHX MYHKTUPHOIO MiHI€I0, 4 3TMAKEHHH KOB3HOIO CepeIHBOI (pan3) —
AHpHOIO npsamoto. KosiHa cepenns BinoGpakae Ginbll NnaBHe MOCTynoBe
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[image: image64.png]SHIDKCHHA, 4 TOTIM 36UTBIICHH BUKHAIB IKUUIHBHX PedoBHH B aTMOC(Epy
CTALiOHAPHEME JUKePeaMEl.
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Puc. 2.6.2. 3raamKVBAHHA DAZY THHAMIKH

Ananimuune eupisniosauns pANiB TUHAMIKH BBAKACTHCA HaHGIMBII
YAOCKOHANEHHM criocofoM oBpobneHHs pafly 3 METOI0 BCTAHOBNEHHS
KIMBKICHOTO BHpaXeHHA TEHACHI PO3BUTKY ABHINA. 3aBNAHHA TaKOTO
BHDIiBHIOBAHHA TOJATAE Y 3HAXOMKEHH] MPOCTOI MATEMATHHHOT opMyH
(anpokcuMylovoi QyHKuii), sKka Balikpamle BigoOpakana 6 sarampHy
TeHJCHII0 Py AWHAMIKH. PiBHI paay TYT posrIAmaloThes AK (yHKIis
¥acy, a 3aBlaHHs (BUDIBHIOBAHHA) 3BOJAMTECA 1O BH3HAYEHHSA BUIY
yHKIii, i DAapaMeTpiB 33 CMIPHMHHMH IaHHMH Ta OGMHCMTEHHS
TeOPETHUHHX PIiBHIB 32 3HANACHOI POPMYIOIO.

3 Ii€0 METOK BHKOPHCTORYIOTHCA PizHi yHKIT:

Y, = a+bt — niniiina pynxuis ne napamerp b xapaxrepusye

cTaGinbny aGComOTHY MBHAKICTS;

2 " .
Y, = a+b1+byt " —napabona 2-ro NopARKY, 11 AK0T XapakTephuii
cTabinbHuii mpupicT abcomoTHOT MBHAKOCTI by i IpH

3IIaKYBaHHI KDHBA Ma€ OUH BHTHH;

bt
YI = @€ - eKCTIOHeHTA 3i CTAGIMEHHMM BiHOCHHM MIPHPOCTOM b,

b . . o
Y = at ” — crenenesa dynknis, fe napametp b o3nadac cTaGinbHI
WOpPiYHHI TEMN IPHPOCTY;
! . " .
Y, =ab —nokasosa ynKuis, g AKoi XapakTepHi GinbI-MeRIT

NOCTifHI koedinicHTH 3poCTanHs (TAHITIOTOBI), e
napaMeTp b 03Haae cepenHili TeMN 3pOCTAHAS;
e { - nopadkosuil HoMep nepiody & yCix yux QyrKyiax, a - pisens pady npu =0,
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[image: image65.png]Haoyne BinoGpaxeHHA aHaNiTHYHOTO BHPIBHIOBAHHA 33 PI3HHMH
ynkuiamMy, noSyIoBaHHMH 3a cTanIapTHOIO nporpamoro Excel «Macrep
ZIMarpaMM», HaBeIeHo Ha puc. 2.6.3.

350
—e—Pazl
5 300 ———— niuiina
g Tiapatom 2-ro NopAmKy
:: 250 === CTENEHERD
3 200
= -4
o 150 —_—
\\,_.
10,0

1995 1996 1999 2000 2001 2002 2005 2004 2005
Poxmu

Prc. 2.63. AHaniTHHHE BHPIBHIOBAMS PRIy AHHAMIKH

Tun ¢yBKUil 3aneKuTh BiA cneuMbiky Dponecy, MO BHBYAEThCA, i
XapakTepy HOTO AMHAMIKH: piBHOMIpHE, NPHCKOpPEHE MH YIOBIIBHEHE
3pOCTAaHHA (3MeHWICHHA) piBHiB pany. Ha npakruui nepepara Binmaerses
yHKuniAM, DapaMeTpH AKHX MAlOTh MIiTKMH GKOHOMiMHMH 3MicT i
03HAYAIOTL aGCOMOTHY MM BiTHOCHY WIBHAKICTL po3BHTKY. IMapamerpu
HaBeleHHX Ha puc. 2.6.3 ¢yHKUil, IO po3paxoBaHi 33 CTAHZAPTHOIO
(yHKIieio THHERH nporpamu Excel MaloTh Taki 3HaYeHRA:

¥,=23,6-131t r=03371
¥,=35,5-7,76 t+0,65 € R'=0,7582
¥,=25,53 {1 R'=0,5227

Binbur nagilinoro anpokcuMytouoro dikiieto € napaGona 2-ro nopanky,
AIKa Mae HaliBAMIL KoedilieHT netepminanii (R’ = 0,7582).

TakuM YHHOM, AKINO POSIIANATH TeXHiYHHH OiK BUPIBHIOBAHHA, TO BiH
3BOMMTBCA IO 3aMiHH (GaKTHYHHX PIBHIB TEOPETHYHHMH, AKI B CEPEIHBOMY
MiHiManbHO Bimxuanca G BiA (aKkTMUHHX piBHiB, ane Mamu O nesnuii
anayiTHUHHA BuUpa3. AnexaTHHA BHOIp GOpMH Tpendy, AK IpPaBHIO,
TapaHTye aHali3 JIAHLIOTOBHX XapaKTePHCTHK AHHAMIKK. SIKIo XapakTtep
JIMHaMIKH 3aHAOTO CKAaNHMA (K B HALIOMY BMMNAgKy) i BHMIpIOBAaHHA
TeHaeHwii Mac GyTH TOYHHM, aIeKBATHICTh TPEHAY AOLUIBHO NEpEeBipATH 3a
JIOTIOMOTOI0 KPHTEpiiB MATEMATHYHOT CTATHCTHKH.

Ananiz xonueans i cmanocmi dunamivwux padie. Y po3BUTKY
€KONIOTIYHHX TPONECiB MOCAHYIOTLCA HEOOXIMHICTL i BHNAMKOBICTS, TOMY
nopsA 3 TEHACHIICK iM NPHTAMAHHI BIAXMMCHHA BiI TPEHTA, CE30HHI
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[image: image66.png]KOIMBAHHA, CTPYKTYPHi 3pyIIeHHA Tomo. J[11 BHMIpHOBAHHA KONHBAHL
PiBHIB IHHAMIMHOTO PAAY BHKOPHCTOBYIOTH AGCOMIOTHI i BiIHOCHI MOXHEKH
1 XapaKTepHCTHKH Bapiallii:

abcomoTHa noxubka &=yl
BiZHOCHA NOXHOKA & [yi-Yif: 3,
aMOiTY/Ia (PO3IMaX) KONHBAHE R, = Epax = Enin
cepelHE KBAPATHYHE CBIAXHNCHHT g, ( » ‘)
koedinieHT papianii =o/ y, x100

TpoTunexHa MIHAHBOCTI BMACTHBICTE — cTamicTh. Mipoio cranocti
CyAHTE pisAunA 100 — ¥, . Yum 6muxunit ueft koeditient no 100%, tum
BHIIA CTATICTh AHHAMIYHOTO PATY.

Ouinka  adexeamuocmi  (HajiliHocTi)  oOpanOro  piBHAHRA

AHATTHYHOTO BHPIBHIOBAHHA 3IMCHIOETBCA 32 JONOMOTOK CEPEAHBOL
BiTHOCHOT NOMHIIKH ANPOKCHMALIi:

i
—=—"-100% -
Y
Leii xoedinieHT po3paxoByeThcA AnA Beix piBasAHb. IlopiBHAHAA
OTpHMAHHX koedillicHTiB ae MiICTABH BBAXATH ANeKBATHUM T PIBHAHHA, Y
AKOTO CepeHd MOMHIKA AmpokcHMalil e MeHmono. OTke, koedillieHT
ANPOKCHMAILii Aa€ 3MOTY OMIHHTH NPABUMBHICTL YCTAHOBMEHHS XapakTepy

TeHAeHIil i HANifiHiCTL BUGPAHOTO PIBHAHHA BUPIBHIOBAHHSL.

E=

2.6.4. Hpozuosyeanns paodie dunamixu

MeToan  KopenANiHHO-perpeciiHoro  amamizy, 3a JOTOMOTOI  SKHX
TIPOBOJIATH AHATHTHYHE BHPIBHIOBAHHS PANIB TUHAMIKH, CITYTYIOTh BAXTHBHM
iHCTPYMEHTOM NepenGaueHns 3HaueHb MaliGyTHIX piBHiB.

Mpocnosyeannn padic Ounamiku — nepedbayeHnn SHAYEH
Matidymuix  pienie na  Oazi  anarimuHozo  Supienioeanna  padie
OuHAMIKH.

Onpak DpOrHo3W, CKIafeHi HA OCHOBI Moxeneli aHATTHYHOIO
BHPIBHIOBAHHS, MOXHA BBAXAaTH HANiMiHHMH, AKIIO BHKOHYKTECA,
MPHHAAMB, TaKi BUMOTH:

» ofcar BUGIpKY, AKUH BUKOPHCTaHHil A7 MoGyAoBH PIBHAHAA perpecii, €
JIOCTATHEO BEIHKHM;

* 3HAeHHS PiBHIB PAMlY TUHAMIKH 3MiHIOETECA TIOBINEHO,

» BiACYTHill BIJTHB BUMATKOBHX DaKTOPIB.
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[image: image67.png]Cnocodu npozmnoiysanun. Ilpu NPOrHOIYBAHHI BUKOPHUCTOBYIOTH
pisHi ciocofu:

= P,=a+bt - cnoci6 HaiiMeHWMX KBaIpaTiB BHKODHCTOBYETBCH,
AKINO cTabiIBHA AGCOMOTHA WBHAKICTE 3MiHH PiBHIB;

= ¥, =y, +Af - cepenniii aGcomoTHuii npupict - AKWo cTabimbHi
aGCOMIOTHI IIPHPOCTH;

= 9, =(KY p, - cepemnili koepinienr smimm - sxwo cradinemi
KoeillieHTH 3MiHH.

SIKINO HA TOCTILKYBAHOMY iHTEpRAMI HACY CTIOCTEPITAeTHCA TEHNCHLIS
aMiHH KkoedillieHTiB DIBHAHHA TpeHAY, TO 3ACTOCYBAHHA perpeciiiHuX
Mogfenel Ams oGMHMCICHHS NPOTHOSHHX 3HAYcHb PAMNIE AMHAMIKH MOXe
MpHIBECTH [0  XHGHMX  pesysTatiB.  EdeKTHBHIINM — MeToAOM
NPOTHO3YBAHHA — PANIB  AMHAMIKH B TAKHX BHIAJKAX € MeTox
€KCTIOHEHLIHHOTO 3TIalAyBaHHA Bpayna.




