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3AT'AJIBHI BITOMOCTI

BuBuennst nucuumuiinu ,,ExoHoMeTpis” mependauyeHO HaBYaJbHUM IUIAHOM
MirOTOBKH OakasiaBpa 3a HampsMoM ,,MeHeKMEHT .

[IIBuakMii PO3BUTOK 1 IIMPOKE 3aCTOCYBaHHSA 3aco0lB  OOYUCIIOBAIBHOI
TEXHIKA BU3HAYAIOTh BUMOTH JIO MATOTOBKHA Cy9acCHOTO €KOHOMICTA, SIKHI TOBUHEH
3a JOTIOMOT'OI0 Cy4YacHHUX MAaKeTIB MPUKIAJHUX MPOrpaM yMITH aHaIi3yBaTH CKJIAIHI
COIlIaJIbHO-€KOHOMIYHI SIBUIA. 3MICT AUCIHUIUIIHU ,,EKOHOMETpis” 3aCHOBaHUN Ha
HEOOX1IHOCTI MIATOTOBKHM (haxiBI[iB, SKI 3HAIOTH 1 BMIIOTh BHKOPHUCTOBYBAaTH B
MOBCSAK/JIEHHIN pOOOTI HOBITHI €KOHOMIKO-MaTeMaTHYH1 METOI M MOJIEI.

JUist 3aKpiruieHHs] 3HaHb 3 JIaHOTO Kypcy 1 NpUAOAHHS HAaBUYOK, HEOOX1THUX
JUTs TIOOYTOBHU ¥ aHaJi3y €KOHOMETPUYHUX MOJIENEH, UIsl CTYACHTIB 3a049HOI (hopMHU
HaBYaHHS IependadyeHe BUKOHAHHA KOHTPOJbHOI pobotu. KoHTponsHa poboTa 3
€KOHOMETPIii OXOIUTIOE OCHOBHI TeMH KypcCy, 30KpeMa, «ETamu eKOHOMETPUYHOTO
monenmtoBaHHs Y, «Kmacudikaiis ekoHOMeTpuuHHUX Mozenei», «lIpocra miHiliHA
€KOHOMETpUYHAa MOJieiby», «Meton HalWMeHIIMX KBajpaTiBy. [lpomoHoBaHi [0
pileHHsT 3ajadl  nepeadadaroTh MOOYIOBY €KOHOMETpu4yHOi Mozem. g ix
pPO3B'sI3aHHST HEOOXIAHO OIIHUTH BUIJISAT KOPEJSAIIMHOI 3aJeXHOCTI, BHU3HAYUTHU
napaMeTpy PIBHSHHS perpecii 1 0XapakTepu3yBaTH X €KOHOMIYHHMI 3MICT, OLIHUTH
CWIy JIHIMHOI 3aJeXHOCTI 1 BIUIMBY JOCHIKYBaHOTO (akToOpy, MEepeBipUTH
CTaTUCTUYHY 3HAYYL[ICTh OTPUMAaHUX pe3yJbTaTiB - BUKOHATU [EPEBIPKY
aJICKBAaTHOCTI MOJIEJI1 1 YCTAHOBUTH JIOBIPY1 MEXI1 IIOMUJIKH allpOKCHUMALIIi.

Kontponsrna poGora mnoBuHHa OyTH O(OpPMIIEHOW Yy BIAMOBIAHOCTI 0
BCTAHOBJIEHUX BUMOT, OOOB'A3KOBO BIJIMOBIJATH HOMEPY BapiaHTa, MICTUTH YMOBH
PO3B'SI3yBaHUX 3a71a4, HEOOX1THI pO3PAaXyYHKH 1 MOSICHEHHS, BUCHOBKH 3 MOOY/I0BAHUX
€KOHOMETPUYHHUX MOJIETIEH.

Uepes Benukuil o0cAr o0YHCIEHb TPHU MOOYAOBI 1 aHami31 €KOHOMETPUIHHX
MojieTiel, Y KOHTPOJIbHUX POOOTaxX 3 eKOHOMETPii PEKOMEHAY€EThCS BUKOPUCTOBYBATH

quaCHi IMMaKCTH NPUKITATHUX CTATUCTUYHUX IIpOrpam:



STATISTICA, SPSS, SAS, Econometric Views, Mesosaur- Econometric,
ExceliT. iH.

[Ipy BUKOHAaHHI KOHTPOJBHOI POOOTH 3 €KOHOMETPIi OCOOJIMBY yBary Tpebda
3BEpHYTH Ha 0a30Bl TOHSTTS, OCHOBHI (OpPMYNH JUIsi PO3PaxyHKIB IapameTpiB
€KOHOMETPUYHUX MOJIENICH, MPUKIIaIU X OOy I0BH 1 aHAJII3Y, SIKI HaBECH1 HIKYE.

[Ticns 3mavi HA TEpeBIPKY KOHTPOJIbHI POOOTH MEPEBIPAIOTHCS 1 3ayMOBU
NPAaBUWJIHLHOTO PO3B'SI3aHHS 3aj]a4l JOMYCKAIOTHhCS JO 3aXUCTy CTYJIEHTOM IIiJ 4Yac
3aIiKy. SIKIIO KOHTPOJIbHY poOOTYy HE 3apaxoBaHO, ii HEOOXIJHO MepepoOuTH
BIJIITOBIJHO JI0 3ayBa)K€Hb BUKJIA/1aya.

Kontponerny po0OoTy HEOOXiIHO BHKOHATHU B TEPMIHU, IependayeHi
HaBYalbHUM rpadikoM. Hanmpukinii poOOTH HEOOXITHO HABECTH JITEPATYPY, SKOIO
CTYJIEHT KOPUCTYBABCS MPH 11 BUKOHAHHI.

Ha tutynbHOMYy apkymn Tpeba 4iTKO HamucaTH Ha3BY IUCLMIUIIHM, BaplaHT
3aBJIaHHs, PI3BUIIIE, IM's Ta MO OATHKOBI, BKa3aTH KypcC, CIEIabHICTh 1 (aKyJIbTeT.

Homep BapianTa KOHTPOJBHOTO 3aBJaHHS BHOMPAIOTH 32 JBOMA OCTAHHIMH
nudpaMu HOMeEpa 3aliKOBOI KHMXKKHU. YChOro BapiaHTiB - 20. SIkmio ABI ocTaHHI
udpu 3a71KOBOT KHIKKH MEPEBUIYIOTh Yucyio 20, To HOMep BapiaHTa BU3HAYAIOTh
nusixoM BupaxyBaHHs uucia 20, 40, 60 a6o 80. Hampukiaa, HOMepy 3allikKOBO1

KHUKKH, 1110 3aKiHYy€eThes udpamu 84 BiamnoBigae BapianT 4.



OCHOBHI ITOJIOKEHHA

Ilob6yoosa xopenayiinoi 3anexircHocmi

[ToOymoBa KOpenALiiHOT 3aJeKHOCTI MK pPe3yJIbTaTHBHOIO 1 (PaKTOPHOIO
o3HakaMi Y 1 X 1 OIlHKA TICHOTH 3B'A3Ky MIX HHUMH € OCHOBHOIO METOIO
KopensuiiHoro anamizy. KopensimiiiHuii aHami3 3acHOBaHMI Ha BUKOPHUCTaHHI
PIBHSIHHS perpecii.

Harapmaemo, 1110 3anexHICTh

y = f(x), (1)
B SIKOi KOXXHOMY 3Ha4yeHHIO X BIJIOBIJa€ OJHE IEBHE 3HAYEHHS Y, Ha3UBaIOTh
(PYHKIiIOHAJIBHOIO.

Onnomy 3HaUeHHIO (PAKTOPHOT 03HAKU X X; MOKE€ BIAMOBIIATH PsAJl 3HAYECHD Y :
Y1, Y2, «--» Yk, 1110 3a3BUYAH BUKJIMKAHO BIUIMBOM Pi3HUX (DAKTOPIB HA PE3YIHTATUBHY
o3Haky Y a00 mNOMMJIKAMM BHUMIPIOBAaHHA. Y I[bOMY BHUIIAQJKy 3aJIEKHICTb
HA3MBAETHCS CTATUCTHYHOK. B Takiil 3a/1eXKHOCTI 1711 KOYKHOTO 3HAYEHHS X; MOXKHA
BH3HAYNTH YMOBHE CEPEIHE i.

CTaTHCTMYHOKW HA3WBAIOTh 3AICKHICT, MK X 1 Y, IIPH IIbOMY 13 3MIHOIO
(bakTOpHOI 03HAKH X 3MIHIOETHCS PO3MOALT pe3yIbTaTUBHOL 03HAKU Y. CTaTUCTHUYHA
3QJIEKHICTh, B SIKIA IpH 3MiHI X 3MIHIOETBCS CEpPEAHE 3HAYEHHS Y, HA3UBAETHCS
KOPeJAifHOIO.

Yx = 9(x) @)

Perpeciero Y Ha X Ha3uBarOTh yMOBHE MaTeMaTUYHE CIIOAIBAHHS BUIAIKOBOT
BEJIMYMHU Y 3ayMOBH, 110 X MpUHHsIA 3HaYeHHS X;. JIiHiIO, 110 3'€IHy€E TOUYKU §i,
HA3MBAIOTh JIiHi€I0 perpecii. J{ns anpokcumarii JiHii perpecii aHaIITUYHUM BHUPa30M
BUKOPUCTOBYIOTh PiBHsIHHSI perpecii. Ha mpakrtuii Haidacrime KOPUCTYIOTHCA
JHIMHUM PIBHSHHSM perpecii:

Y =pyx+b (3)

KoediieHT npu X pyx HA3MBAIOTh KOePiLi€cHTOM perpecii.



Memoo natimenwux keadpamie

Jlns BH3HAaYeHHS 3HAa4YEHb IAapaMETpPiB pPyx 1 b piBHAHHA perpecii (3)
3aCTOCOBYIOTh Memod HaumeHwiux keaopamie (MHK), sxuii pno3Bonse mnpu
BiOMOMy Kiaci 3anexHOCTI yx = @(X) Tak BHOpaTH iX 3HAdYeHHs, MO0 BOHA
HIOHAMKpale Bijo0paxkaa JiaHi CIOCTEPEIKEHb.

Ipu Buxopucranni MHK BHMOra Haifkpamoro y3romkeHHS vy = @(X) 3
TOCIITHUMU JAaHUMU 30ira€ThCs O TOTO, MO0 CyMa KBaapaTiB BiIXWICHb KPUBOI, 110

3TJIa/KYE, Bl €KCIEPUMEHTAIBHUX TOYOK 00epTaiacs Ha MIHIMyM:
n
2 .
2. (Vi = ¥,)" — min_ 4)
i=1

7€ y;— 3Ha4eHHS Y, OTPMMaHi B pe3yJIbTaTl CIOCTEPEKEHb;

Yip - PO3paxyHKOBI 3Ha4eHHS Y, OTPUMaH1 3 BHpa3y KpHUBOi, IO 3IIaIKye

¢ (%)
SAximo BCl BUMIPIOBAaHHS MPOBAJAWINCA 3 OJHAKOBOIO TOYHICTIO 1 MOMUJIKU
BHUMIPIOBaHb PO3IMOUICH] 32 HOPMAJIbHUM 3aKOHOM, TO 3Hali/IeHa 3aJeXKHICTh Oye

HaMO1IBII IMOBIPHOIO 13 BCIX MOXJIMBUX B JJAHOMY KJiaci (PyHKIIIM.

3 ypaxyBaHHAM TOTO, O Y, = O(X;), BUpa3 (4) MOKHA 3aIIMCATH y BUTJIAI:
n 2
D [o(x,)—y;] — min_ (5)
i=1

HeBigomi mapameTpu ImIykaHoi 3aj€XKHOCTI BHU3HAYalOTh, 3allMCaBIIM ii HE
TUIBKH K QYHKIIIIO apryMEeHTY X, aje 1 K QyHKIiI0 HEBIIOMHX ITapaMETPIB d;.

2

Z[(p(xl., a;,a,,.., aj,...,am) -y,] > min (6)
i=1

YMoBa (6) BUKOHYETBCS, SKIIO BCl YacTKOBI TMOXiJHI CyMH KBajpaTiB
BIIXWJICHb 33 IapaMeTPaMH ¢j JOPIBHIOBATHUMYTh HymI0. YacTKOBI IOXIJIHI IalOTh
cucteMmy m+1 piBHSHB 13 m+1 HEB1IOMUMH, PO3B'A3aHHS KO J1a€ NIyKaH1 IapaMeTpH

aj, sIK1 3a10BOJILHAIOTH YMOBI (5).



JictanemMo [Uisl JIIHIKHOIO PiBHSAHHA perpecii (3) 3a METOJOM HalMEHILIUX
KBaJIpaTiB BUpa3 I Koe(ilieHTa perpecii pyx 1 BUIBHOTO wieHa b. Jus wporo

migcTaBuMo 110 (6) Bupa3s (3):
2

[pyxxi +b_y|] - min .
i=1

n

Jlns BiAmIykaHHA MIHIMYMY Bi3bMEMO IIOXIJHI 3a IIapaMETpaMH Pyx 1 b 1

JOPIBHSIEMO iX J0 HYJIS, JICTAHEMO CUCTEMY PIBHSHb:

2Z[pyxxi +b-y.]*x, =0

i=1

n > (7)
zz;[pyx'xi +b_y1] = 0
3 SIKOI B pe?)y.]'IBTaTi HepCTBOpeHB OTpI/IMaCMO:
pyx *fo +b*zxi :inyi
Pt X, tnb=2y, ®

3BIIKU BUPA3HMO Pyx 1 b

”EZXJU_EZ%:Syi.
pyx = 2 2 2 (9)
"Eixi—CSxJ

zxiz *zyi _zxi *zxiyi
- 200 (10)
”lez _(in)

Mpukaan 1: s aHamizy 3a€XHOCTI 00CATY CHOXUBaHHS Y (TpOIILOJ.)

JIOMOTOCTIONAPCTB  BiJ piBHA goxoxy X (Tpomioj.) ckiajgeHa BuOipka 3a
IIOMICSIYHUMH JIaHUMH TPOTAroM poky. Jlani 3Bemeni B Tabmuio. HeoOxigHO

OLIIHUTH BUJ 3aJIEKHOCTI 1 BU3HAYUTH [TApaMETPH PIBHSHHS perpecii.

1 1 2 3 4 5 6 7 8 9 10 | 11 12

x; 107 1109 | 110 | 113 |[120 | 122 |[123 [128 | 136 | 140 | 145 | 150

y; [102 105 | 108 | 110 | 115 | 117 [119 [125 | 132 | 130 | 141 | 144

JIns BU3HAYCHHS BUAY 3aJICKHOCTI TOOYTyEMO TI0JIe KOPEJIAIIii.



150 +

®
140 - *
130 - *
*
120 <&
®
110 A ’, *
100 L : : : : ‘
100 110 120 130 140 150

160

Puc. 1 - Po3milieHHs1 CTAaTUCTUYHUX JTAHUX HA MOJI1 KOpessiii

3 pO3MIILIEHHS] TOYOK Ha MOl KOPEJISLii MOKHA MPUITYCTUTH, IO 3aJI€KHICTD €

JHIMHOIO:
y=b+p,x.
JJ1st HA0YHOCT1 PO3paxyHKIB CKIAAEMO JTOTIOMIKHY TaOJIUIIO

i Xi Yi xi2 XY yi2 ¥ Y= (yi_j}i)z
1 107 102 11449 10914 10404 103,63 -1,63 2,66
2 109 105 11881 11445 11025 105,49 -0,49 0,24
3 110 108 12100 11880 11664 106,43 1,57 2,46
4 113 110 12769 12430 12100 109,23 0,77 0,59
5 120 115 14400 13800 13225 115,77 -0,77 0,59
6 122 117 14884 14274 13689 117,63 -0,63 0,40
7 123 119 15129 14637 14161 118,57 0,43 0,18
8 128 125 16384 16000 15625 123,24 1,76 3,10
9 136 132 18496 17952 17424 130,71 1,29 1,66
10 140 130 19600 18200 16900 134,45 -4.45 19,80
11 145 141 21025 20445 19881 139,11 1,89 3,57
12 150 144 22500 21600 20736 143,78 0,22 0,05

Cyma 1503 1448 190617 183577 176834 1448

Cepenne 125,25 120,67 15884,75 15298,08 14736,17 120,67

3acTocyeMO METOJ] HaWMEHUIMX KBaJpaTiB 1 3HANAEMO OLIHKH MapaMeTpiB

PIBHSIHHSI perpecii:

A Xy—X-Yy _ .
= = _15298,08 ~125,25-120,67 =0,9339:

pyx_

b=y~ p,.X=120,67-0,9339%125,25=3,699.

X

2
—X

15884,75 — (125,25)*

PiBHsHHS perpecii Mmae BUTIISA!

7=3,699+0,9339 x.




Otpumane piBHAHHA perpecii B OyIp-sIKOMY pa3i BUMarae IeBHOI
iHTepnperanii 1 aHamizy. Y pO3MISTHYTOMY NPHKIaAl KOEQIIi€HT ,[?yx MOKHA
BBAKATU SK TPAHUYHY CXWJIBHICTH JI0 CHOKMBaHHS. PaKTUYHO BIH MOKAa3ye, Ha AKY
BEJIMUMHY 3MIHUTHCS OOCAT CHOXKMBAHHS, SKIIO PIBEHb JIOXOAY 30UIBIIMTHCA HA
onuHuUIO. BinbHuil wien b BU3HAYae MPOTrHO30BaHE 3HAYEHHS PiBHA CIIOKUBAHHS
Ipu HYJIBOBOMY J0X0/A1 (TOOTO aBTOHOMHE crokuBaHHs). OpHaK TyT HeoOXigHa
00epexHICTh. BakInMBO, HACKUIBKY BIJJAJICH] J1aH1 CIOCTEPEKEHD B1Jl OC1 KOOPAHHAT
3QJIEKHOI 3MIHHOI, TOMY III0 HaBiTh MPH BAAJIOMY BHOOpI PIBHSHHS perpecii s
JOCTIPKYBAHOTO 1HTEPBAY HEMA€E TapaHTid, 10 BOHA 3AIUIIUTHCS CaMe TAaKOIO 1 PH
ICTOTHOMY BUJIAJI€HHI BiJl BUOIpKH. Y PO3rIIIHyTOMY npukiaa b=3,699 (rpomr.o.).
Lle#t dakr MOXHA TOSCHUTU [IJIi OKPEMOro JOMOrocrnojapctBa (BUTpaTa
HAaKOIMYEHUX abd0 TMO3WYEHUX KOIUTIB), OJHAK MpPU PO3MIAAl CYKYyHHOCTI

JIOMOT'OCTIOZITAPCTB BiH BTpAvae 3MicCT.
Busnauenns michomu aiHilHOL 3a1€2CHOCmI

JUJist OLIIHKY TICHOTH KOPEJSAUIAHOI 3aJI€KHOCTI BUKOPUCTOBYIOTh BUOIPKOBHIA
KoedilieHT KopeJsuii:

S

_ X
Yo =P, (11
K
y
ZI€ S, Sy — BUOIPKOB1 Cepe/iHI KBaJpaTH4H1 BIAXUICHHS 3MIHHUX X 1 Y BIIIOBIIHO.
Jns  obuncieHHs KoedimieHTa Kopemsmii  Oe3mocepeqHb0 3 JaHHUX

CIIOCTEPEKEHHSI BUKOPUCTOBYIOTH (hOpPMYITY

S it S A (12)
\/xz_xz .\/yz_yz
BubipkoBuii koedirieHT kopendiii npuiiMae 3HadeHHS Big -1 mo +1. Axmio

1, = 0, TO MHIAHUHI 3B'I30K BIJICYTHIN, YUM OJIMIKUYE 3HAYEHHS |fp| O OJMHULI, TUM

TICHIIIIE 3B'SI30K, 1 IPH [r5| = 1 BiH cTae GyHKIIIOHAIHHUM.



o0 ominuTH, $Ka 4YacTMHA Bapiamii 3aJeKHOI 3MIHHOI TOSCHIOETHCS

. . o P . e 2
Bapiali€eo (paKTopHOT 03HAKHU, BUKOPUCTOBYIOTH KoedilieHT neTepminamii R”:

RP=1-Lue | (13)

cada
ne Qsq; - 3QIMIITKOBA CyMa KBaApaTiB BIAXUIICHB, 110 XapaKTEPU3ye BIUIUB (aKTOPIB,

AK1 HE BpaXxOBaHi B perpeciiiHiii Mmojeni:
- AN .
Q¢d5=2(yi_y[) ’ (14)
i=l1

Q,ar — 3arasibHa CyMa KBaJIpaTiB BIIXUJIEHb CTATUCTUYHUX 3HAUYECHB 3aJICKHOI 3MIHHOT
BiJl 1i cepenHbOi
c 2
Q=20 =" (15)
i=l1

2 o . . . .
Bemnunnaa R” mpuiimae 3nauenna Big 0 1o 1 1 xapakrepusye KICTh PIBHSHHS

perpecii.

Hpukaax 2: Jlna a”amizy TICHOTH JIHIAHOI 3aJIeKHOCTI, OTPUMAHOI B

npukial 1, o0uncauMo KoedilieHT KOPEeIsIii:

;o= Xy—Xx-y — 184,1625 =0.9914
xy — — _— ) .
\/xz _ 52 .\/yz _y? 14041323

OtpumaHe 3Ha4Y€HHS Koe(illieHTa KOPEsIii 103BOJs€ 3p0OUTH BUCHOBOK ITPO

CWIbHY JIIHIMHY 3aJIEKHICTh PO3IVISIHYTHX MOKAa3HUKIB, 110 TAKOXK IMIITBEPIKYETHCS

pO3TallyBaHHIM TOYOK Ha MOJII KOPESAIii 010 alPOKCUMYI0UO01 IIPSIMO].

150 -
140 A
130 A .
120 A

110 +

100 T T T T T 1
100 110 120 130 140 150 160

Puc. 2 - Po3raiiryBaHHs aipoOKCUMYIOYO1 3aJI€KHOCTI I[0JI0 CTATUCTUYHUX JAHUX

10



{06 Bu3HAuYMTH, sKa YaCcTHMHA Bapialii pIBHA CHOXXUBAHHS JIOMAIHIMU

rOCIOJIaPCTBAMM  ONUCYEThCS OTPUMAaHMM  PIBHSHHSIM  perpecii, 004YHCIUMO
. . . 2
koedilieHT gerepminanii R”:

R2=1 _ rom
obwy

2,938
175,7

R’=1

=0,983.

I[le o3Hauae, mo Bcs Bapialisd O0OCIATY CIOXUBAaHHS  JOMAILHIMH
rOCIOIapCTBaMHM, IO BHKJIMKaHAa HEBHU3HAYEHO BEIMKHUM IMEpeNikoM (akTopiB, Ha

98,3% 3ayexXuTh BiJl PiBHA 1X 10X01y, 1 TUIbKH Ha 1,7% Bij 1HIIUX (aKTOPIB.
Ilepesipka cmamucmuynol 3Ha4ywoCcmi piBHAHHA pecpecii

IlepeBipka 3HA4YYyLIOCTI pIBHSAHHSA perpecii I03BOJSE BCTAHOBUTH, YH
BIJIMOBIJAa€ MaTeMaTHYHA MOJCHIb, IO BHPaXae 3aJeKHICTh MK 3MIHHHMH,
CTaTUCTUYHUM J1aHuM. [Ipu ibOMy BUCYBalOTh HYJIBOBY TiloOTe3y

Ho: pyx = 0. (16)

IlepeBipka  3HA4UyLIOCTI  PIBHSHHSA  perpecii  MpPOBaAMTBCS  HUIAXOM

AUCHIePCiiiHOro aHAaJi3y, 1JI YOro B 3aralbHOMY BHUIIAJIKy PO3PaXOBYIOTh HE3MIIIEHI

OI[IHKM JAUCHEpCId 3aJeXHOI 3MIHHOI, SKI BUKJIMKaHI BIUIMBAIOYUM (PAKTOPOM,

2 ) 2
Spaxm , 1 BIUIABOM HEBPAaXOBaHUX S iz (akropiB . Ouinkm aucnepcin Sgam 1

2 2 . ) ) . .
S ca¢  MawTb X -po3noAll 3 m-1 1 n-m CTyneHsMH CBOOOAM BIAIOBITHO, a iX

BITHONICHHS - F-po3mofin 3 TUMH X CTyneHsMH cBoOomu. PiBHsSHHS perpecii €
3HAUYIIMM, SIKIIO CIIOCTEPEKyBaHE 3HAueHHs F-cTaThcTHKM Ouibllie 3a TaOauyHe

3HaueHHs kpurepiro Dimepa-CHenekopa

F = 6aéo S F (17)

11



ne F,, . - tabnuune 3HauenHs F-kpurepito ®imepa-CHenexopa, BU3Ha4YeHE HA

piBHI 3HauymiocTi o mpu k; = m-1 1 k; = n-m crynensx cBoOoOId; m — YHUCIO
OIIHIOBAHUX ITapaMETPIB PIBHAHHS PErpecii; N — YUCIIO CIIOCTEPEIKEHbD.
.. . ey 2 o
SAxmio koediuienT nerepminanii R” Bimomuii, To crioctepexxyBane 3HaueHHs F-

CTATUCTUKH MOKHA BU3HAYUTH 32 (HOPMYJIOIO

R* n-m-1
F = . . 18
1-R? m (18)

Takum 4YMHOM, FKIIO CHOCTEpPEKYyBaHEe 3HAUeHHA F-ctaTucTuku Oublie 3a
tabinuHe 3HaueHHs F-kpurepito @imepa-CHeaexopa, KUl BIANOBIAAE€ PIBHEBI
3HAYYIIOCTI O IPU CTyNeHsaX cBoOou k; 1 k,, HynboBa rinores3a BiIXUISETHCA.

JIJ1st OIIHKY 3HAYYIIOCTI KOedili€eHTa KOPESIIIii BUCYBaIOTh HYJIhOBY TIIIOTE3Y

Ho: 14y = 0. (19)

[Ipun nepeBipii HYJIbOBOI TIMOTE3W BUXOIATH 13 TOrO, IO MPH BIACYTHOCTI

KOPEJIAIIIHOTO 3B'SI3Ky CTATUCTHKA

Ty

= (20)

Mae t-posnoain CteioJieHTa 3 n-2 cTyneHsaMu cBobonu. ['imore3a Hy Biaxuiserbcs,

SAKIIO

—m—1
|t| = = - - > tn—m—l;a * (21)

1-r°
ne t, 1. - TabnuuHe 3HaYeHHs t-kpuTepito CThIONEHTA.
Ipukaax 3: BukoHaeMo mepeBipKy aJeKBATHOCTI MOJEJ, OTPUMAHOI B
npukiaaai 1. I3 miero MeTror mIs TEpeBIpKH HYJIBOBOI Timote3u: Hy: ﬁyx =0

obuncnumo F-cratuctuky:

F=_R> n-m-1_2646],
1-R? m

3HaiaeMo Tabiu4He 3HaueHHs F-kputepito Fg: m: nm-1)
F(o,os; 2;9) =4,26.
[TopiBHsIEMO TabIMYHE 3HAYEHHS 3 eKCTIepUMEHTaTbHUM. OCKUIbKU

F>F 0,05, 2. 9)s
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HYJIbOBA T1M0TE3a BIAXWIAETHCS, TOOTO KOSPIIIEHTH pErpecii € 3HAUyIUMH.
OuiHMMO 3HAUYYHIICTh KoedillieHTa KOpenslii, s dYoro oOYuciaumo t-

CTaTUCTUKY

roNn—m-—1
t=—2 =22,81.
1-R*

3HaiiieMo BIANOBIAHE TAaOJMYHE 3HAYEHHs t-po3moAuly mpu 9 cTyneHsx

cBoOoau 1 piBHI 3Ha4ymoCT 00=0,05 t (n.m-1; a/2)- t (9; 0,025=2,262.
OCKUIBKH ‘t ‘ >t1a61, MOKHA 3pOOMTH BHCHOBOK ITPO BIpOTiAHICTH KoedirieHTa

KOpEeJALlii, KU XapaKTepu3ye TICHOTY 3B'S3Ky MDK 3aJ€XKHOI 1 HE3aJIEeKHOIO

3MIHHAMU.

Busnauenns 0ogipuux epanuys nomunku anpoxcumayii

PiBHsHHS perpecii BU3HAYae MaTeMaTUYHE CIIOAIBaHHS 3aJIe)KHOT 3MIHHOI )V , a
He ii (akTH4He 3Ha4YeHHS y. PisHMIA ) — ) € CTaHAapTHOI0 MOMWJIKOIO PiBHSHHS,

MOPOJIKEHOI0 [II€0 HeBpaxoBaHUX (hakTopiB. MokHa MOKazaTH, IO CTaTUCTHKA

_J-M@)

f= Mae t-posmogin CreroaeHTa 3 k=n-2 crymneHsmu cBoOoaum. Jlms

Sy

BCTAQHOBJICHHS JAOBIPYMX MeK TIOMWJIKM ampoKCHMalii MOXHa 3 TEBHOIO
IMOBIPHICTIO YCTAaHOBHTH TpPaHUYHE 3HAYCHHS TMOMUJIKA PIBHSHHA perpecii Ay i
noOyayBaTy J0BipYni iHTEpPBAaJ i1 YMOBHOTO MaTeMaTudHoro cnoiBanas M(Y).

AY =t Sy VI-R?, (22)
1€ tepur. — KDUTHYHE 3HAYCHHS t IPU 33JaHOMY PIBHI 3HAYYIIOCTI 1 YHCHI CTYIIEHIB
cBoboau k=n-2; s, — cTaHIapTHA HOMMIIKA IPYIIOBOI CEpPeAHbOT J .

Ipukaan 4: [ToGynyemo noBipdl MeX1 I PIBHSHHS perpecii, OTpUMaHoTo B
npukianai 1. Ckopucraemocs Qopmyinoro (22), mpu HOMY Bpaxyemo, IO IS
PIBHSHHA APHOI perpecii mpu piBHI 3HATYIMOCTI 5% tipur =1,96, TOMI

Ay=1,96* /1757 *\[1-0,983 =34,
10 CTaHOBHUTH 2,82% (3,4/120,67).
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TakuM YMHOM, OCTATOYHE PIBHAHHS perpecii Mae BUTIIS!

y=3,699+0,9339 x+0,0282 ¥

Hanecemo Ha rpadik 10Bipyl Mexi.

150 4
145 4
140 4
135 4
130 4
125 4
120 4
115 4
110 4
105 4

100 Ll ‘ ‘ ‘ ‘ ‘
100 110 120 130 140 150 160

Puc. 3 - [lonoxeHHs1 JOBIPYUX MEXK

OtpumaHe pIBHSHHSI perpecii MOKHa BUKOPUCTOBYBATH JJIsl aHANI3y BIUIUBY
3MIHHA PIBHS JI0XOJly Ha OOCST CIOXKMBAHHS JOMOTOCIOJAPCTB, JUIsl IPOTrHO3YBaHHS
00CITYy CIIOXXMBaHHS TIPM BIJIOMIM TEHJACHINI pIBHA JOXOAYy, a TaKOX JUIs
NOPIBHSJIBHOTO aHali3y OO0CATY CHOKHUBAHHSA JOMOTOCIOJApPCTBAMHU 34 PI3HUMHU

perioHamu.
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3ABJJAHHSA HA KOHTPOJIBHY POBOTY

3apnannda 1 (BapianTu 1 - 10)

Ha migcraBi BuUXiIHMX JaHUX TOOYJIyBaTU €KOHOMETPUYHY MOJEb, SKa

XapaKTEepHU3y€ 3AJIEKHICTh MK BUTpPAaTaMM Ha NEBHUW BHUJl TOBapy, IPOLILOI., 1

0CO00OBHM J0XOJIOM, TPOIIL.OJI. JJOCHIANTH CTaTUCTUYHY 3HAYYIICTh MOJeni. BuxinHi

JIaH1 HaBeJeH1 B TaOIUIIl.

ToBapu
IloTouHi BUTpaTH, TPHUBAJIOT0
Hocayru, rpour.oxa.
rPOII.OJ. KOPHCTYBAHHS,
g.f TPOLIL.OJ.
= ) < &
) = - < = o=
= 5| o | E|Esg| E| EE | E| Zz|EE |Es
g > | 2| ¢ |s5| T | E5 | §| 8& |g&=| 52
e | B || B |E%|&| 28| 5| B |2: &
<~ | 2 = g2 | F 2
Ne BapianTa
1 2 3 4 5 6 7 8 9 10
5449 99,7 36,3 3,1 60,9 4,7 8,8 9,6 5,6 4,2 2,2
559,7 | 100,9 | 36,6 3,5 64 5 9 10 6 4,2 2,2
5754 | 102,5 | 373 3,9 67 54 9,1 10,4 | 6,3 4,2 2,2
602 103,5 | 389 4,2 70,7 5,7 9,8 10,9 | 6,6 4,4 23
6229 | 104,6 | 39,6 4,5 74 6,1 10,2 11,3 7 4,6 2,5
658 108,8 | 42,6 4,8 77,4 6,6 11,9 11,6 | 7.4 5,1 2,6
7004 | 113,7 | 44,2 53 81,6 7,3 12,1 11,9 | 8,1 52 2,9
740,6 | 116,6 | 46,9 5,9 85,3 8,1 12,1 124 | 8.8 5,8 3,6
7744 | 118,6 | 46,9 6,3 89,1 8,7 12,5 12,7 9,3 6 3,9
816,2 | 1234 49 6,6 93,5 9,5 12,8 13,4 10 6,6 4,1
853,5 | 125,9 50 6,8 98,4 10,4 13,6 14,1 | 10,6 7 4,1
876,8 | 1294 | 49,4 7 102 11,2 14,4 14,6 | 10,9 7,3 4,1
900 130 51,8 7,1 106,4 | 11,7 14,8 15,1 | 11,2 7,9 4,3
9514 | 1324 | 554 7,4 1125 | 124 15,7 158 | 11,7 8,9 4,6
1007,9 | 129,4 | 59,3 7,9 118,2 | 13,7 16,9 16,9 | 11,9 9,9 5,2
1004,8 | 128,1 | 58,7 7,8 1242 | 144 17,2 17,6 | 11,7 9,9 5.4
1010,8 | 132,3 | 60,9 7,4 128,3 | 15,9 17,8 17,9 | 12,1 9,3 5,5
1056,2 | 139,7 | 63,8 7,5 1349 | 17,1 18 19,1 | 12,2 9,7 6,1
11054 | 145,2 | 67,5 7,8 141,3 | 18,3 19,2 | 204 | 12,2 10,5 6,3
1162,3 | 146,1 | 73,6 8,1 148,5 20 18,6 | 21,8 | 12,7 11,1 6,8
1200,7 | 1493 | 76,7 8,4 154,8 | 21,6 20,1 22,2 | 13,1 11,9 6,7
1209,5 | 1532 | 77,9 8,3 159,8 | 22,7 21,5 234 | 133 12,1 6,3
1248,6 153 82,6 8,3 164,8 | 23,3 22 26,1 | 13,7 12,4 6,6
1254,4 | 154,6 | 84,2 8,1 167,5 | 24,1 224 | 27,7 | 13,6 11,9 6,7
1284,6 | 161,2 | 88,5 8,1 171,3 | 24,2 23,3 29,8 | 13,7 12,7 7
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3aBnannga 2 (Bapiantu 11 - 20)

3a TepuTopisiMH perioHy HaBoAsAThCa naHi 3a 200X p. (AuB. TaONMIIO CBOTO
BapianTa). IloTpibHO mOOymyBaTH IiHIMHE pIBHSAHHA IIapHOi perpecii Y Bix X;
po3paxyBaTy JIHIHHMN KOe(IIIEHT mMapHOI KOpendamii 1 CEepeaHi0 TOMUJIKY
anpoKCcUMalii; OMIHUTH CTATUCTUYHY 3HAUYLIICTh TAapaMETPIB perpecii 1 Kopessiii 3a
nornomororo [ -kputepiro dimepa- Cuenexopa i f-kpurepito CThIOJICHTa; BUKOHATH
IOPOrHO3 3apoO0ITHOI MiaTH ) MpPH HPOTHO3HOMY 3HAYEHHI CEpPeAHBOYIIOBOTO
POXKUTKOBOT'O MIHIMyMYy X, 110 cTaHOBUTH 107% BiJ cepelHbOro piBHS; OLIHUTH
TOYHICTh ITPOTHO3Y, PO3PAXyBaBIIM MOMMIIKY IPOrHO3Yy 1 MOro JOBIpYMA 1HTEpBAI,

Ha olHOMY rpadiky moOyyBaTH BUXIIHI 1aHl 1 TEOPETUUHY TPSIMY.

BapianT 11

Homep Cepe[[H.b(.)IlyHIOBI/II/I TIPOKUTKOBHH CepennboeHHa 3apo0iTHA MJIaTAa,
. MiHIMYM Yy /IeHb OTHOTO

perony npane3aaTHoro, rpH., X pH., Y
1 81 124
2 77 131
3 85 146
4 79 139
5 93 143
6 100 159
7 72 135
8 90 152
9 71 127
10 89 154
11 82 127
12 111 162

BapianTt 12

Homep Cepeﬁi?ﬁ?ﬁ‘?;:;:ggﬁg::”"“ CepeanboeHHa 3apo0iTHA IUIaTA,

periony npane3 aTHoro, rpH., X pH., Y
1 74 122
2 81 134
3 90 136
4 79 125
5 89 120
6 87 127
7 77 125
8 93 148
9 70 122
10 93 157
11 87 144
12 121 165
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Bapianr 13

CepeaHboayIOBHii MPOKUTKOBUII

Homep . . Cepennbonenna 3apo0iTHa nJiara,
. MiHIMYM Yy /IeHb OIHOT0

periory Npaune3IaTHoro, rpH., X rpH. V
1 77 123
2 85 152
3 79 140
4 93 142
5 89 157
6 81 181
7 79 133
8 97 163
9 73 134
10 95 155
11 84 132
12 108 165

BapianT 14

Homep Cepeﬁi?ﬁ?ﬁ;B;;:l:};ﬁz::OBnn CepennboeHHa 3apo0iTHA MJaTa,

periony Npane3aaTHoro, rpH., X rpH, Y
1 83 137
2 88 142
3 75 128
4 89 140
5 85 133
6 79 153
7 81 142
8 97 154
9 79 132
10 90 150
11 84 132
12 112 166

Bapianr 15

Homep Cepem’,b?nym%"“ TIPOKHUTKOBHH CepennboeHHa 3apo0iTHA MJIaTa,
. MiHiMYyM Yy /IeHb 0JTHOTO

periony npane3aaTHoro, rpH., X pH., Y
1 79 134
2 91 154
3 77 128
4 87 138
5 84 133
6 76 144
7 84 160
8 94 149
9 79 125
10 98 163
11 81 120
12 115 162

17




BapianT 16

CepeaHboayIOBHii MPOKUTKOBUII

Homep MiEIMyM Y Tl 0HOT0 Cepennbonenna 3apo0iTHa nJiara,
periory npane3aTHoro, rpH., X rpH. V
1 92 147
2 78 133
3 79 128
4 88 152
5 87 138
6 75 122
7 81 145
8 96 141
9 80 127
10 102 151
11 83 129
12 94 147
Bapiant 17
Homep Cepeﬁi?ﬁ?ﬁ?:;:‘:};ﬁg:ﬁ”"" CepennboeHHa 3apo0iTHA MJIaTAa,
perony npaune3aaTHoro, rpH., X pH., Y
1 75 133
2 78 125
3 81 129
4 93 153
5 86 140
6 77 135
7 83 141
8 94 152
9 88 133
10 99 156
11 80 124
12 112 156
BapianT 18
Homep . (;epezlnbonymonun NMPOKUTKOBUIA Cepennbonenna 3apobirsa
periony MiHIMYM Yy J1eHb :s;lor; npaune3aTHoOro, naaTa, rpi.,
)
1 69 124
2 83 133
3 92 146
4 97 153
5 88 138
6 93 159
7 74 145
8 79 152
9 105 168
10 99 154
11 85 127
12 94 155
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BapianT 19

Homep Cepeuﬂ-b(.mymonnn TIPOKHUTKOBHH Cepennbonenna 3apo0iTHa nJiara,
. MiHIMyM Yy JIeHb OJTHOTO
periony npane3IaTHoro, rpH., X PH., Y
1 78 133
2 94 139
3 85 141
4 73 127
5 91 154
6 88 142
7 73 122
8 82 135
9 99 142
10 113 168
11 69 124
12 83 130
BapianTt 20
Homep Cepeﬂ;‘;‘;ﬁ’}'};‘l(;,B;l::[:l:)(;):::::mm" CepennboaeHHa 3apo0iTHA mara,
periony Npane3IaTHoOro, rpH., X pH., Y
1 97 161
2 73 131
3 79 135
4 99 147
5 86 139
6 91 151
7 85 135
8 77 132
9 89 161
10 95 159
11 72 120
12 115 160
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Tabmuns F-po3noainy ®imepa- CHenexkopa

mutst piBHS 3Ha9ymocTi a=0,05 (5%)

Jonmarok 1

1 m
f-m- 1 2 3 4 5 6 7 8 9 10
1 | 161 |200 |216 |225 |230 |234 |237 |239 |241 |242
2 185 |19.0 192 |192 [193 |193 [19.4 |19.4 [194 |19.4
3 10,1 |9,55 1928 |9.20 |9.01 |894 |8.89 |8.85 |8.81 |8.79
4 771 694 659 639 626 |6,16 |609 |604 |600 |596
5 1661 579 |541 |5,19 |505 |495 |4.88 |4,.82 |4.77 |4.74
6 599 |5,14 |476 |4,53 |439 |428 [421 |4,15 |4.10 |4,06
7 1559 4,74 |435 |4,12 |3.97 |3.87 |3.79 |3,73 |3.68 |3.64
8 532 |4.46 |407 |3.84 |3.69 3,58 |3.50 |3.44 |339 |3.35
0 512 |426 |3.68 |3,63 |3.48 |337 1329 |323 |3.18 |3,14
10 | 1,96 |410 |3,71 |3.48 [333 |322 |3.14 |3.07 |3.02 |298
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Tabmuns t-po3noainy CTeroieHTa
(kpuTHuHi 3Ha4eHHs t (o, n-m-1))

JlomaTok 2

Tect PiBeHb 3HAYYIIOCTI O

HBOCTOD | 5600 19004 | 10% | 5% | 2% | 1% | 02% | 0.1%

OHH1U

I?Iflf;"(’” 25% | 10% | 5% | 25% | 1% | 0,5% | 0.1% | 0,05%
n-m-1
1 1,000 | 3,078 | 6,314 | 12,706 | 31,821 | 63,657 | 318,31 | 636.62
2 0,861 | 1,886 | 2,920 | 4303 | 6,965 |9,925 |22.327 | 31,598
3 0,765 | 1,638 | 2,353 | 3,182 | 4,541 | 5,841 | 10214 |12,924
4 0,741 | 1,533 [ 2,132 | 2,776 | 3,747 |4,604 |7.173 |8.610
5 0,727 | 1,476 | 2,015 | 2,571 | 3.365 |4.032 |5,893 |6.869
6 0,718 | 1,440 | 1,943 | 2,447 |3.143 |3,707 |5,208 |5.959
7 0,711 | 1,415 | 1,895 | 2,365 |2.998 |3.499 |4,785 |5.408
8 0,706 | 1,397 | 1,860 | 2,306 | 2.896 |3.355 |4,501 |5,041
9 0,703 | 1,383 | 1,833 | 2,262 | 2.821 |3.250 |4.297 |4.781
10 0,700 | 1372 1,812 2228 |2.764 |3.169 |4.,144 | 4,587
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