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1. KOHCIIEKT JIEKI_II/Iﬁ
Jlexknusa Ne 1

Tema: «BBeeHHe B 3KOHOMETPHUKY)

1. Bonnpocsl jiekumu:

1. DxoHOMeTpuKa Kak Hayka

2. Ilpeamer SKOHOMETPUKHU

3. 3azmauu 5KOHOMETPHKH B 00JaCTH COIUATbHO-9)KOHOMHYECKUX MCCIIeIOBAaHUN

4. WudopmanuonHeie TexHosormu Ha ©Oaze [IBOM B SKOHOMETPHUYECKUX
UCCIJIEJOBaHUIX

Knaccudukanus nepeMeHHbIX B 9KOHOMETPUUECKUX HCCIEI0BAHUAX

[TonsiTre crienupUKauy U UACHTUGUIUPYEMOCTH MOICTTH

oo

2. Kpatkoe conep:kanue BOpocoB

1. DxoHomMeTpHKa KaKk Hayka

B xypnane «9xoHoMeTpuka», ocHoBaHHOM B 1933 r. P. @pumewm (1895-1973), on nan
CIeNyIOIIee OMpeeICHUE JKOHOMETPUKH: «DKOHOMETPUKA — O3TO HE TO K€ camoe, 4YTO
SKOHOMHUYECKasl cTaTUCTHKa. OHa HE MJEHTUYHA M TOMY, YTO Mbl Ha3bIBa€M SKOHOMUYECKOU
TEOpUEH, XOTA 3HAUMUTENIbHAS YacThb OTOM TEOPUM HOCUT KOJMYECTBEHHBIM XapakTep.
OKOHOMETpUKA HE SBIIAETCS CHHOHMMOM NPWIOXKEHUH MaTeMaTMKU K OHKoHoMmuke. Kak
MOKAa3bIBACT OIBIT, KAXAasi U3 TPEX OTMPABHBIX TOUEK — CTATUCTHUKA, SKOHOMUYECKAs] TEOPHUS U
MaTeMaThka - HeOOXOAUMOE, HO HE JOCTAaTOYHOE YCIOBHE ISl TTOHMMAaHUS KOJUYECTBEHHBIX
COOTHOLIEHUI B COBPEMEHHOW HSKOHOMMYECKON JKM3HM. OTO — €IMHCTBO BCEX TpexX
cocrapisitonux. M 3To e1MHCTBO 00pa3yeT SKOHOMETPUKY».

Takum 00pa3om, SKOHOMETPUKA — ITO HAyKa, KOTOPAsl 1aeT KOJIMYECTBEHHOE BRIPAKECHUE
B3aUMOCBSI3€1 SKOHOMUYECKUX SBJICHHI U mpoueccoB. Henb3sa yTBepaaTh, YTO JTOCTUTHYTO
OJIHO3HAYHOE OIpeJeieHne SKoHOMeTpuku. Tak, 3. ManeHBo mnpuaepKUBaJICS MIHUPOKOTO
MOHWMAaHUS, WHTEPHPETUPYS OSKOHOMETPUKY KaK «I000e MPHUIOKEHHE MaTeMaTHUKU WU
CTaTUCTUYECKUX METO/IOB K H3YUCHHIO YKOHOMUYECKUX SIBICHU».

2. IIpenmeT YKOHOMETPUKH

B nocnoBHOM mepeBojie CIOBO AKOHOMETPHKA 03HAYAET «IKOHOMUYECKUE U3MEPEHHS.
9TO0 O4YEHb IIUPOKOC TOJIKOBAHUC IOAHHOTO ITOHATHA. Kak mpaBujio, TCPMUH SKOHOMCETpPHUKA
npUMeHsieTcss B 0oJiee y3KOM CMBICIIe. A MMEHHO, MOJ YKOHOMETPUKON MOHUMAeTcs pasnel
HAayKH, I/ISYLIaIOIIH/Iﬁ KOHKPCTHBIC KOJIMYCCTBCHHBIC n KAQUECTBCHHBIC B3aNMOCBA3U
HSKOHOMHUYECKUX OOBEKTOB U IMPOILIECCOB C TMOMOIIBID MAaTeMaTHYECKUX U CTATUCTHYECKHX
MeTon0B u Mozeneit (bCD).

3. 3agaun IKOHOMETPUKH B 00J1acTH COLIMAJIbHO-)KOHOMHYECKUX
HCCIe0BaHM i

C moMoIIbpI0 S5KOHOMETPUKH PEIIaeTCsl OYeHb IMIMPOKUI Kpyr 3anad. Hambomnee oduumu
3a71a4aMyu SKOHOMETPHUKH SIBJISTFOTCS

1) oOHapyx)eHHe U aHAIU3 CTATUCTUYECKIX 3aKOHOMEPHOCTEH B SKOHOMHKE;

2) moctpoeHre Ha 0a3e BBIABIEHHBIX SMIUPUYECKUX HKOHOMHUYECKUX 3aBUCUMOCTEN
SKOHOMETPUYECKUX MOJETIEN.

JlanHbie 3amadym  AendTcs Ha 0ojiee  KOHKPETHBIE TOJ33/1aud, KOTOPBIE MOXKHO
KIIACCHU(UITUPOBATH IO TPEM IIPU3HAKAM:



1) kmaccudukanus 3aaaq Mo KOHSUYHBIM MPUKIIAIHBIM LETISM:

a) TMPOTHO3 COIMAIbHO-3KOHOMHYECKHUX IIOKa3aTesei, ONMpenessionX COCTOSHUE U
pa3BUTHE U3YYAaEMOM CUCTEMBI;

0) MoJeIMpOBaHUE BO3MOXKHBIX BapPHUAHTOB COLHUATBHO-I)KOHOMUYECKOTO Pa3BUTHUSA
CHCTEMBI JJIsl BBbISBIEHUS (DaKTOpOB, M3MEHEHHME KOTOPBIX OKa3bIBA€T HamOOJIee MOIIHOE
BJIMSTHUE HA COCTOSIHUE CUCTEMBI B LIEJIOM;

2) knaccuduKanus 3aa4 1o YpOBHIO HEPapXUH:

a) 3a71a4M, perraeMbie Ha MaKpOYypOBHE (CTpaHa B IIEJIOM);

0) 3a1aun, peniaeMble Ha ME30ypoBHE (YPOBEHb OTpacieil, pETHOHOB);

B) 3aJ1auu, peuiaemMble Ha MUKPOYpOBHE (YpOBEHb (hUPMBI, CEMbH, IPEANIPUITHS);

3) xknaccuduKanys 3a1a4 o NpopuIto H3ydyaeMoi 3KOHOMUYECKOH CHCTEMBI:

a) PBIHOK;

0) MHBECTHUIIMOHHAs, COLMaNbHasl, (UHAHCOBAS MOJTUTHKA;

B) IIeHOOOpa30BaHNUE;

I') pacrpeaeauTelIbHbIE OTHOLLIEHUS;

1) CIIPOC ¥ TIOTPEOJICHHE;

€) OT/IEJIbHO BbIACIEHHBIM KOMIUIEKC IpobIeM.

4. HNupopmanuonnbie TexHosoruu Ha 0aze [IBOM B 3IKOHOMETPHYECKHX
HCCJIeJOBAHUAX

Ompenenenne  IIIIIIT.  Buaer  ITIIIII.  IIpoGnemuo-opuentupoBannbie  TITIII.
Asromaruzanuu npoektupoBanus (wm CAIIP). IIIIT obmero nasnayenus. Oducubie [ITI1.
HacronbHble  M31AaTE€IbCKUE  CUCTEMBI. CuctemMbl  MCKYCCTBEHHOTO  HMHTEJUIEKTA.
Craructnueckuii maker. STATGRAPHICS, SPSS, SYSTAT, BMDP,SAS, CSS, STATISTICA,
S-plus, u ap. STADIA, DBPUCTA, ME303ABP, OJIUMII: Crar-Okcmepr, CTaTHCTHK-
Koncynsrant, CAHU, KIIACC-MACTEP u np. Cneunanu3upoBaHHble MakeTbl. [lakeTsl
o011ero Ha3Ha4YeHUS.

5. Kaaccudukanus nepeMeHHbIX B IKOHOMETPHYECKHX HCCIeTI0BAHUAX

B sKOHOMETpHUECKUX MOJIENIIX B OCHOBHOM HCIIOIB3YIOTCS TaHHBIC TPEX THITOB:

1) mpocTpaHcTBeHHBIE TaHHbIE (cross-sectional data);

2) BpemeHHbIe psiabl (time-series data);

3) nanenbHbIe faHHBIE (panel data).

[IpocTpaHCTBEHHBIMH  JaHHBIMH  HA3bIBAETCA  COBOKYIHOCTH  3KOHOMHYECKOM
UH(POPMAIIUHU, KOTOpasi XapaKTePU3yeT pa3IuuHble 00BEKTHI, OJJHAKO MOJYYCHHOM 3a OJMH U TOT
JKe MEPHUOJT UIIK MOMEHT BPEMEHHU.

[IpocTpaHCTBEHHBIC JaHHBIC SBJISIOTCS BBIOOPOYHON COBOKYITHOCTBIO M3 HEKOTOPOM
TreHEepaJbHOW COBOKYIHOCTH. I[IpUMEpOM TMPOCTPAHCTBCHHBIX JAHHBIX MOXKET CIYXKHTh
KOMIUIEKC HSKOHOMHUYECKOH WH(POPMALMU IO KaKOMY-JIMOO MPEANpHITHIO (YHCICHHOCTD
paboTHUKOB, OOBEM MPOU3BOJACTBA, pa3MEP OCHOBHBIX (OHIIOB), 00BEMAX MOTPEOICHUS
NPOAYKIIMH ONpeeIEHHOTO BU/Ia, JaHHbie 0 BBII pa3nuyHbIX cTpaH B KAKOM-JTHOO KOHKPETHOM
TOMY H T. II.

BpeMeHHBIMU JTaHHBIMH HA3bIBACTCSI COBOKYITHOCTh 3KOHOMHYECKOW HH(GOpMAIINH,
KOTOpast XapaKTepU3yeT OJMH U TOT K€ 00BEKT, HO 32 pa3HbIe TIEPHOIbl BPEMEHH.

6. IHonsiTHe cienupuKay ¥ HACHTH(PUIHPYEMOCTH MOJEJIH

ITomuMo BBIOOpA cHIEIU(PHUKAIIMYA MOJIETH HE MEHEe BaKHO TAKXKe MPaBUIIbLHOE OMHCAHUE
CTPYKTYpbl MOJIE€NH, B YAaCTHOCTH, JJI 3aBUCHMOCTH JIaHHBIX O BPEMEHHOM psjie. 3HaueHue
pe3yIbTaTUBHOIO NPU3HAKA MOXET 3aBUCETh HE OT (PAKTMUYECKOrO 3HAUYEHUS OOBACHSIOIECH


http://www.klgtu.ru/ru/students/literature/inf_asu/980.html
http://www.klgtu.ru/ru/students/literature/inf_asu/970.html
http://www.klgtu.ru/ru/students/literature/inf_asu/940.html
http://www.klgtu.ru/ru/students/literature/inf_asu/950.html
http://www.klgtu.ru/ru/students/literature/inf_asu/960.html
http://www.klgtu.ru/ru/students/literature/inf_asu/990.html

MEPEMEHHOM, a OT 3HAYEHUs, KOTOPOE OXKMUIAJIOCh B MpeAblayiieM mnepuojae. Torma, ecnu
oxpugaemMoe U (aKTUYECKOEe 3HAUYEHHs TECHO CBsA3aHbl, TO OyJIeT KazaTbCsi, 4TO MEXIY
pe3yJIbTaTUBHBIM TPU3HAKOM M OOBSCHSIONICH MMEPEMEHHOW HMMEETCS 3aBUCUMOCTh, XOTS B
JNEHCTBUTENBHOCTH 3TO BCETO JIMIIL MPUONIMKEHHE (anmpoKCUMallks) U PacXOXKICHHUE OIATh
OyZIeT CBSI3aHO C HAJIMYMEM OCTAaTOYHOI'O CIIYy4aiiHOIO 4JeHa.

Jlexmusa Ne 2

Tema: «IlapHast TUHeHHAS] perpeccus»

1. Bonipocs! Jieknum:

1.1. MeTon HaMMEHBIIMX KBAIPATOB U TOCTPOCHUS JIMHEHHON MoaeH

1.2. Jlnaeiinbiit K03 HUITHEHT KOPPEISIIHT

1.3. KoappunmeHT nerepMuHaIIum

1.4. IlpoBepka 3HAUYUMOCTH PErPECCHOHHONW MOJEJH, NPOBEpKa KauecTBa IapaMeTpPOB YypaBHEHHS U
MOCTPOEHHE TOBEPUTEIBHBIX HHTEPBAIOB KO QUIIMEHTOB perpeccuu

1.5. NHTepnperanys ypaBHEHUS PErpeccuu

1.6. CpenHsis ourbKa anmnpoKCUMAaIHU

2. KpaTkoe coep:kaHue BOIPOCOB

1. MeToa HAUMEHBIIMX KBAAPATOB JJIs IOCTPOEHUs JTUHEIHOH Mo/1eIn
Kiraccnueckuii moixox K OLICHMBAHUIO MApaMETPOB JIMHEHHOM pPErpeccMd OCHOBAH Ha
Mmemoode Haumenbuux keaopamos (MHK), pazpabortanusiii ['ayccom.
Mero HaMMEHBIINX KBAJPATOB MO3BOJISIET MOJYYUTh TaKHE OIICHKU MapamerpoB a u b,
OpU KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHMH (aKTHUECKUX 3HAUEHHH pPe3ysbTaTUBHOIO
IPU3HAKA y OT PAaCUETHBIX (TEOPETUYECKUX ) MUHUMAJIbHA!

S = Zn:(yi ~y,)) ——min te > & —min
i=1

JlpyruMu cioBamMM, M3 MHOKECTBA JMHHUI JIMHUS PErpeccMd BbIOMpaeTcsl Tak, YTOOBI
CyMMa KBaJIpaTOB pACCTOSHUM MO BEPTUKAIM MEXIy TOYKAMHM M 3TOW JMHUEH Obuia Obl
MHUHUMAJIbHOU.

JList IMHEWHON NTapHOU 3aBUCUMOCTH:

S:an:[yi —(a +b-x) ——>min .

2. JluHeiinblii K03 PUIHEHT KOPpPeasiuu
YpaBHEHHE perpeccun Beeraa AOMOJHIETCS MOKa3aTeJeM TECHOTHI CBsI3H. [l JTMHEHOMN
pEerpeccur TaKUM MOKA3aTENEM SABIIIETCS JIMHEHMHBINA KOI(P(PUUUEHT KOPPeJIsALHH.
beut Bnepseie BBeaeH Kapiom [Mupcorom (1857 - 1936).
B Teopun pazpaboTaHbl M Ha MPAaKTUKE MPUMEHSIOTCS pa3TudHble Mogupukanuu GopMy
pacuera:

fpCx D =Xy - Y) _Xy-%-§

o L= (- ooy
)_(_in_zxi'fi_ —_ZYi_Zyi'fi_
_n_Zfi’y_n_Zfi'
ryzzxi'yi;

n



JIuHEeHHBIN KO3(DPUIMEHT KOPPEISILIMA HAaXOUTCS B IpeIesiax:
-1<r<1
UYem Oroke I 110 aOCOJIIOTHOM BEJIMYUHE K 1, TEM TECHEe CBSI3b MKy PU3HAKAMH.
3HaK yKa3bpIBacT HA HAPABICHUE CBSI3U
Ecmu |r| > 0,7, TO cunTaroT cBS3b CUIBHOM;
0,5 <|r| £0,7 — cpenHelt TECHOTHI,
Ir| < 0,5 - crnaboii.

3. KodppuumneHt gerepMmuHaAnNH
KBagpar nuHeiiHOTO KO3 (UIMEHTa KOppENALUU Ha3bIBACTCA Kodpduuyuenmom
oemepmunayuu. IT0T KOOPPUIUEHT XapaKTepU3yeT A0 00IIei Bapuauu pe3yabTaTUBHOTO
NpU3HAKa, KOTopas oOBsCHATCA Bapuanueil ¢akropHoro npusHaka. (Hampumep, paccmorpenu
TPYHNIUPOBKY MPOU3BOIUTEILHOCTH Tpy/a MO KBaNu(pUKAIUKU pabOYNX U MOTYUUITU r?=45,4%.
®dakrop kBaHPUKAUK pabounx o0O0bBscHsAET 45,4% Bapualy NPOU3BOAUTEIHLHOCTH TPy/Ia, a
HeyuTeHHbIe GakTopsl — 54,6%. ).

4. IlpoBepka 3HAYMMOCTH PerpecCMOHHOl MojJejH, TMPOBePKa KadecTBa
napaMeTpoB yPaBHEHHSI MW IOCTPOEHHE [IOBEPHUTEJIbHBIX MHTEPBAJIOB
K03 puuueHToB perpeccun
Ouenka 3HauUuMoOcCmu napamempos yYpAaAGHeHUs pezpeccuu AACTCS C IMOMOUIbIO -
kputepusi CtbrofieHTa. BrigBuraercss HyseBasi TMIIOTE3a O PABEHCTBE OIEHUBAEMOTO MapamMerpa
HYIIIO.
- Koo Puyuenma peepeccuu 8
Ho: b=0
1. CrannaptHas ommbka k03¢ dUIMeHTa perpeccuu

29y
> (x=%X)%-(n-2)

2. ®akTuyeckoe 3HaueHue t-kpurepust CTbroJieHTa

m,

3. Onpenensiercs ., (o, df = n-2) npu ompeneneHHOM YpOBHE 3HAYMMOCTH U YHCIIC
CTeIeHel CBOOOIBI.

ty > tuws: , Ho OTKIOHsSETCS W mapaMeTp D HecnyuailHO oTiM4aeTcs OT HyJIsS |
chopMHUpOBaJICS TOJ BIUSHUEM CHUCTEMATHUECKU AEUCTBYOIIEro (akTopa X (CTaTHCTUYECKU
3HAYUM C 3a/IaHHOH BEPOSTHOCTHIO).

th < tueen — Ho mpuHMMaeTcs W mpusHaeTcs ciydaiiHas npupoja (popmupoBanus b, T.e.
CBs3b HAICKHO HE YCTaHOBJ'IeHa, CTaTUCTUYCCKHU HC 3HAYNMA.

JloBepHUTEeNnbHBIN MHTEpBaN Isi KO3 HIMEHTa perpeccuy ompeaensercs kak bt-m,.

[Tockonpky KOI(DPUIMEHT perpeccuu HMeeT YETKYI0 JKOHOMUYECKYI0 HWHTEpIpeTalnIo,
JIOBEpPUTENbHbBIE IPAHUIIBI HHTEPBaja HE JIOJDKHBI COJIEpKaTh MPOTUBOPEUYNBONM MHPOPMALIUH, B
YaCTHOCTH BKJIFOUaTh 3HaUYeHHE () B 3TOT MHTEPBAJ.



5. WHTepnperamusi ypaBHeHHUsI perpeccuu

Llna npocno3uposanus 603MONCHBIX 3HAYEHUU PE3YTbMAMUEHO20 NPUSHAKA

- aBTOPETPECCUOHHOE IPOrHO3UPOBAHKE IO TPEHAY U KOJIEOIEMOCTH;

- (haKTOpHOE NPOTHO3UPOBAHNE, OCHOBAHHOE HA U3YyYEHHUU U KOJIMYECTBEHHOM M3MEPEHUU
B3aMMOCBS3M MEXKIY IPU3HAKAMHU.

OCHOBHBIM YCJIOBHEM IIPOTHO3UPOBAaHUSA HA OCHOBAaHUM PErPECCUOHHOIO YpaBHEHUS
SBIISICTCA CTaOWJIBHOCTh HJIM, MO KpaiHed mepe, Majas M3MEHYHBOCTH JPYTUX (DakTOpoB u
YCIIOBUM HM3y4aeMoOro IIpOLlecca, HE CBA3aHHBIX C HUMHU. EcIM pe3Ko M3MEHHTCS «BHEIIHSAA
cpeliay MPOTEKAIOILEro IIPOLEcca, IPEKHEE YPABHEHUE PErPECCUU TIOTEPSIET CBOE 3HAYCHHUE.

IIpoeno3zuposanue no ypasnenuro pecpeccuu npo8oOUMcs 6 08d SmMand.

1. Boluncnsercs «TO4eYHBIA IPOTHO3Y.
2.  Ompenensercst 10OBEpUTENbHbIH HHTEPBAI C JOCTATOYHO OOJIBIION
BEPOATHOCTHIO (MHTEPBAJIbHBII IIPOTHO3).

6. Cpennss ommOKa anMpoOKCUMALNHT
Baxneiimeld XapakTepUCTUKOW KauyecTBa MOJIEIH SBIISCTCS CPEIHSS OTHOCHTEIIbHAS

ommroOKa anmpoOKCHMAIIH:
— 1|V -V
A== Yi100
n Yi
Y,, Y, - COOTBETCTBEHHO pacueTHOE U (paKTHUECKOe 3HAYCHUS;

N — 9ucI0 HAOIFOASHUH.

A < 10-13% - BbICOKasi TOYHOCTH MOJIEIIH,
10% < A< 20% - XOpoIIasi TOUHOCTh MOJICTIH;
20% < A< 50% - yIIOBJIETBOPUTEIbHAS.

Jlekmusa Ne 3

Tema: «HeauHeliHbIE MOJIEJIHN Perpeccud M JUHeaAPpU3anusa)

1. Bonipoce! Jiekuuu:

1. Buasl HEMMHEWHBIX 3aBUCUMOCTEH, TTOIJIAIOIIHUECS JIMHEAPU3 AT
2.ITon6op nuHeapu3upyroLiero npeodpa3zoBaHus
3.IIpousBocTBEHHBIE (PYHKINH U MX aHATH3

2. Kpartkoe conep:xanue BONPOCOB
1. Buabl HeIMHEHBIX 3aBUCUMOCTeEI, MOAIAK0NIMecs JUHeAPU3AUNU

PaccMOTpHM NIPUMEPHI TMHEAPU3YIOLIMX IPE0OPAa30BAHMIA
1) IMonuHoMuanbHas Moaens: ¥ = &+ DX 4 bax® + -4 byx®
CooTBETCTBYIOIAS ~ JIMHEWHAS  MOJEJNb: V=a+byzy +bazg ++bpz,  ppe
Zy = X,Z3 = X%, .,2, = XF
- b

2) l'unepbonuyeckas MOJIETb: y=ato

2 |

CooTBeTCTBYIOIIAs JTMHENHAS MOJIENb: ¥ = a+ bz | Tre



3) Jlorapupmuueckas Moaenb: ¥ =a+b-lnx,

CoOTBeTCTBYIOIIIAs JIMHEHHAst MOJieNb: ¥ = a+ bz rne 2 =Inx,

CrnenyeT OTMETHTh M HEIOCTAaTOK TaKOH 3aMEHBbI NMEPEMEHHBIX, CBSA3aHHBIA C TEM, YTO
BEKTOP OIEHOK TOJy4YaeTCs] He M3 yCIOBHS MHHHMH3AIMH CYMMBI KBAJAPAaTOB OTKIOHEHHH IS
UCXOJHBIX IIEPEMEHHBIX, & W3 YCJIOBHS MHHHMH3AIMd CyMMBI KBaJpPaTOB OTKJIIOHCHHH JIJIs
peoOpa30BaHHBIX IEPEMEHHBIX, YTO HE OJHO U TO JKe.

2. TloaGop JiMHeapu3UpYIOLIEro NMpeodpa3oBaHus

[Ipumepsl BHYTpEHHE JIMHEMHBIX MOJIENIEH U UX JIMHEAPU3ALIUS:
1) MyIbTHILIMKATUBHAS CTEHIEHHAS MOJENb: ¥ = axy "2 xz 72 v Xy
Jluneapusytoniee npeoOpa3oBaHue:

In¥=Ina+bylnxy, + bzlnxg +--+ bylnx,
158)0%1
Y=A+byzy +bazz+-+byz,

ba

o

rae Y =In7, A=lna, zZ, = Inx,, z; =Ilnxg, .., zZ, = Ilnx,

o= b b T+t Bprn
2) DKCIIOHEHIMAIBHAS MOJIENb; ¥ = g7 r¥a=iasa T +8p¥y

JIuueapusyioiiee npeobpasopanue: N = @+ byxy + baxz + -+ bpxp

k
a4 byxy +byxg e+ by,

3) OGparHas perpecCHOHHAsI MOJIETIb:

1 a b, b b,
==t b
Jluneapusyromee npeobpasopanue: ¥ kK k ko2

K Mopensim, mosrydeHHBIM TIOCIIE MPOBECHUS JIMHEAPH3YIOUINX MTPeoOpa3oBaHNi MOKHO
IPUMEHSTh OOBbIUHBIE METOJbl HCCIENOBaHMs JUHEHHOW perpeccun. Ho mockonbky B HHX
IPUCYTCTBYIOT HE (PaKTHUECKHUE 3HAUEHHsI M3y4yaeMoro I0Ka3arens, TO OLEHKH IapaMeTpoB
MOJTy4ar0TCs. HECKOJBKO cMemeHHbIMU. [Ipu aHanmse nmHeapu3yeMblX (YHKIHMHA PErpeccHH,
cileflyeT OCOOCHHO TIIATEIbHO IPOBEPATH BBIIOJHEHHE NPENOCHUIOK METOJa HAWMEHbILIUX
KBaJpaToB.

3. Ilpou3BoacTBeHHbICe QYHKIMH U UX AaHAJIN3
Cpenu kiacca HENMHEWHBIX (QYHKIMI, mapaMeTpbl KOTOPbIX 0€3 0coObIX 3aTpyAHEHUU
ounenusarorcss MHK, ciieqyer Ha3zBaTh XOpOIIO M3BECTHYIO B 3KOHOMETPUKE PAaBHOCTOPOHHIOIO

~ b
runepooiny: Yy, =a+ " +&.

Knaccuueckum ee mpuMepoM sBIsieTcss KpuBasi @uuinmnca, XxapaKTepu3yIomas
HEJIMHEWHOE COOTHOIICHHE MEXKAY HOPMOU 0e3paboTHIIBI X M MPOIIEHTOM MPUPOCTa 3apadOTHOM
miaTel y. AHTIUACKH skoHOMHCT A. B. ®@wmuunc, ananu3upys gaHHbeie Oosnee dem 3a 100-
JICTHUH TIEPUO/I, YCTAHOBUI OOpaTHYIO 3aBHCHUMOCTH MPOIIEHTA MPUPOCTa 3apabOTHOMN MIIAThl OT
ypOBHsI 0€3pa0OTHIIBI.

Jlexkmusa Ne 4

Tema: «JIu"eiiHasgs MoaeJb MHOKECTBEHHOMW perpeccuu)

1. Bonipocs! Jieknum:

1. YacrtHble u napHble K03()(HUIMEHTHI KOPPEIALUT



MHoxecTBeHHBIN K03()(PUITUEHT KOppensIiu

I'eTepockeTaCTUIHOCTD: CYTh, IIOCIIEICTBUSA, METOBI CMSATUCHUS
MynbTUKOJUTHHEAPHOCTb: CYTh, MOCIEICTBUS, METOABl YCTPAHCHHUS

OO6o01eHHas JTUHEWHAss MOJIe]Ib MHOKECTBEHHON PErpeccuu U 0O0OOIIEHHBIA METO
HAaUMEHBIIINX KBAJPATOB

agrwd

2.KpaTkoe coaep:kaHue BOIPOCOB
1. YacrHble u napubie KO3 PUIHEHTHI KOPPeJasIIuu

Llapneni koagduyuenm xoppenayuy XapakTepusyeT TECHOTY JIMHEHHOW 3aBHCHMOCTH — MEXKITY
JIBYMs1 TIEpEMEHHBIMH Ha ()OHE JISHCTBHS BCEX OCTAIBHBIX MTOKA3aTeNeH, BXOISIIMX B MOJIEb.

1/ nZ(Xij _)_(j)(xil _)_(|)
r =—2=2= ,—1<r
o0

Ecmr T, OMmMBoK K £1, TO CBsI3Bp MEOXKIY TIEPEMCHHBIMH CHJIbHAS, €CITN M =0 — nmHelHas CBS3b

OTCYTCTBYET.
;> 0 — CBsI3b MEXKTY NEPEMEHHBIMH MPSIMAST,

r; <0—cBs3b oOparHas.

JI11 MHOrOMEpHOIN KOPPESTSALIMOHHOM MOJIENT BKHYIO POJIb UIPAFOT YaCTHBIE U MHOYKECTBEHHbBIE
KOO(PUIIMEHTHl  KOppEISILAK, JeTepMUHAIMK  (KBaapaTrhl COOTBETCTBYIOIIMX — KOA(D(UIMEHTOB
KOPPEJISILIIN).

Yacmuwlii ko3¢uyuenm xoppernayuu XapaKTepu3yeT TECHOTY JIMHEWHOM CBSI3U MEXIy
JIBYMSI TIEPEMEHHBIMH TIPY HMCKIIIOYCHUU BIMSHHS BCEX OCTAIBHBIX IPHU3HAKOB, BXOMSAIINX B
MO/IEb.

ObnanaeT BceMu CBOMCTBaMU MapHOTO KOA(PPHUIMEHTAa KOPPEISAIUH.

Yacmuulii kodpuyuenm xoppensiyuu K-2-20 nopsioka MeXAy NMPU3HAKAMH X1 M X2 MPH
(UKCHPOBAHHOM BO3ACHCTBHM TEPEMEHHBIX X3, X4, ..., Xk MOXET OBITH ONpEAEICH II0

crenyromei popmye:

erXz(X37X4""’Xk) =No34,.k = /—_ R
R11R22
Rji — anredpanueckoe 0MOJHEHNE MAaTpULbl R K 2JIeMeHTYy .
1-R?
_ _ VXX
ryxj (le--' Xj—l’ Xj+1""' Xk) - rylel ..... J-Lj+,..k 1- 2 = )

VXX Xy X

2
Ryxl___xk - MHOKECTBCHHBIN KO(QPHUIMCHT AeTepPMHUHAIINU BCero Komiuiekca K GpakTtopos ¢

pe3yaBTATOM;
ijl"-xj—lvxjﬂ,... x, - TOT XK€ MOKa3aTeNb I€TEPMUHALIMH, HO O€3 BBEICHHS B MOJIENb (hakTopa
Xj.

Ilopsioox yacTHOTO KOX(h(HUIIMEHTa KOPPETSAIUU OINpPEACNsIeTCs KOJIMYEeCTBOM (PaKTOPOB,
BIMSHHE KOTOPBIX MCKIIOYAeTCs. B MpakTUYeCKHX HCCISNOBAHMIX MPEANOYTEHUE OTIAI0T
MTOKA3aTeIIIM YaCTHOW KOPPEJISAINN CaMOTO BRICOKOTO ITOPSIJIKA.

YacTHblil KOAGGUIMEHT KOPPETISAIUN MEXKAY X1 U X2 IpU (UKCUPOBAHHOM BO3ICHCTBUU
MIEPEeMEHHOU X3 PACCUUTHIBACTCS IO popmyIie:

r (X ) -~ Rlz _ 1, — N3l
XX, \N3/ T -
\/R11R22 \/(1_ I‘123)(1— I’223)

2. MHoskecTBeHHBbIN K03 PUIIUEHT KOppesiun




Mmuooicecmsennulii koaghduyuenm xoppensyuu XapakTepu3yeT CTEIEeHb JIMHEHHOW CBS3U
MEX1y OTHON MEepeMEHHOW (pe3yIbTATHBHON) U OCTAJIbHBIMU, BXOSIIUMH B MOJEIb, U MOXET
OBITh paccunTaH 1o Gopmyie:

o 2rX1X2 ryxl ryxz

1-r?

X Xp

Ecm ry =1, 1O cBA3p Mex1y y W [JBYMEPHOM NEpeMEHHON (X1, X2) SBIAETCS
byHKUIMOHATBHOH, THHEHHON. Ecim r,, = 0, TO; TMHEHHOM CBSI3H HET.

U3 Gopmyisl 1, cienyer, 9o Iy >| My, 1y =] Fol, 1> [l 1y =] ol

3. TI'eTepockenacTMYHOCTh: CYTh, MOCJIEACTBHSI, METOAbI CMSITYEHHUS
JonyiieHrue o MOCTOSHCTBE JUCIEPCUU OCTATKOB (D(gi)z 02) M3BECTHO Kak JIOMYIICHUE O

eomockeoacmuynocmy. Ecimu 310 AOIyIIeHWe HApYyIIEHO M JUCIIEPCHS OCTaTKOB HE  SIBJISETCS
IIOCTOSIHHOM, TO TOBOPSAT, YTO OLICHKH 2€mMepoCcKe0acmuybl.

Ha npakTuke, A Kaka0ro i-ro HaOJIIOJEHUS ONPEAeseTcs eANHCTBEHHOE 3HAUYCHUE
&i, HO MBI TOBOPHM 00 OIpEICICHUH JAUCIICPCHH OCTATKOB, T.€. O MHOXECTBE & ISl KaKIO0TO I-T0
HaOmoieHusl. ITO OOBSICHSIETCS TEM, YTO Mbl UMEEM JEN0 C BHIOOPOUYHON COBOKYMHOCTHIO, a
anpHOPH & MOTJIM TPHHUMATH JIIOObIC 3HAYCHWS HAa OCHOBE HEKOTOPBIX BEPOSTHOCTHBIX
pacupeaeacHui.

IeTepockenacTUIHOCTh, TPUBOJUT K TOMY, YTO KOI(DPUIHUEHTBI pPETpeccuu He
ABJISIFOTCS OLEHKaMU ¢ MUHUMAJIbHOW JTUCTIEpCUEi, ClIeJOBAaTEIbHO, OHU OOJIbILIEe HE SABIISIOTCS
HaubOosee 3ppekTUBHBIMU KO3 duineHTaMu. BeiencrBre, BRIBOIBI, TIOJydaeMbIe Ha OCHOBE t
u F-craTucTtuk, a Takke HHTEpBAIbHBIC OICHKUM OynyT HEHaAekHbIMU. Jlucmepcuu u,
CJIEIOBATENILHO, CTAaHIAAPTHBIC OMHUOKH JITHX KO3(hHUIIMEHTOB OyAyT CMEmeHHBIMH. Ecim
CMEIICHHE OTPHIATENFHO, TO OIICHOYHBIE CTAHJIAPTHHIE OMIMOKA OyIyT MEHbIIE, YeM OHH
JIOJKHBI OBITh, @ KPUTEPUH MPOBEPKU — OOJIBIIEC YeM B peanbHOCTH. TakuMm 00pa3oM, MOKHO
clenaTh BBIBOJ, 4TO KO3(PPUIHMEHT 3HAYMM, KOTJa OH TaKOBbIM He sBiseTca. M HaobopoT
€CJIM CMEMICHHE MOJIOKHUTEIbHO, TO OLICHOYHBbIC OIMOKK OyayT Oonbllle YeM OHHU JOJKHBI
OBITh, @ KPUTEPUU TIPOBEPKU — MEHBIIIE. 3HAYUT, BOZMOKHO OIMMOOYHOE MPUHATUE HYJIEBOM
TUIIOTE3BI.

4. MyJbTHKOJUIMHEAPHOCTB: CYTh, MIOCJIeICTBHS, METOAbI YCTPAHEHUS
OpHMM U3 BONPOCOB CEUU(PUKAIINN MOJIETH ABIsSETCS 0TOOp (aKTOPOB, BKIIOYAEMBIX B
MOJIENb.

BxroueHnue B ypaBHEHHE MHOXECTBEHHOM perpeccuu TOro WM MHOro Habopa (akTopoB
CBS3aHO, NPEXKIE BCEro, C IPEACTABICHUAMU MCCIENOBATENsl O MPUPOAE B3aUMOCBS3U
MOJIETMPYEMOTO MOKA3aTeNsl C JPYTUMU S3KOHOMUUECKUMU SIBJICHUSMHU.

@DakTOopBl, BKIHYAEMbIE BO MHO)KECTBEHHYIO PETPECCHUIO JOJDKHBI OTBEYATh CIEAYIOLIUM
TpeOOBaHUSIM:

1. OHM 10JIKHBI OBITH KOJTMYECTBEHHO U3MEPUMBI.

2. OTcyTCTBUE KOJUIMHEAPHOCTU U MYJIbTUKOJUIMHEAPHOCTH (haKTOPOB.

OnHUM U3 OCHOBHBIX NPENSATCTBUI A(PQPEKTUBHOTO NPUMEHEHHS MHOXXECTBEHHOTO
PErpecCHOHHOrO aHaIN3a, SIBJISIETCS MYJIbTHKOUIMHEAPHOCTb.

Mynemuxonnuneaprocms - TUHEHHAs B3aUMOCBS3b JIBYX WJIM HECKOJIBKUX OOBSCHSIONIINX
NEePEMEHHBIX.
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5. O0o0meHHasi JIMHeHHAasi MoOJeJb MHOKECTBEHHOH perpeccud M 0000IIeHHBIH
MeTO/l HAUMEHbIIMX KBAaPaToB
Ecnu u3BecTHa mpuumMHA (M, COOTBETCTBEHHO, (JOpMa reTepoCKEeTaCTUYHOCTH), TO IS
€€ YCTpaHEHHUs! MOYKHO BOCIOJIb30BATHCA 000OUWEHHbIM MEeMmOOOM HAUMEHbUIUX KB8AOPAmos
(OMHK).

[Ipeanonoxum, 4YTO AUCHEPCHUS] PErPECCHOHHBIX OCTATKOB CBsI3aHa C HEKOTOPOM
MEPEMEHHOM Z{ 3aBUCUMOCTBIO BH1a

D(E;i ) =o%z2.

1
B xadecTBe mepeMeHHOM MOXKET OBITh:

1) cpenHee KBagpaTUYECKOE OTKIOHEHHUE Gt (€CJIM OHA U3BECTHA), B 3TOM CIIy4yae MOoJIy4yaroT
B3BCIIEHHBIN METO]T HauMeHbIUX KBaapaToB (BMHK);
2) Xi WU /X, , T.€. IUCIEPCHs OTATKOB IIPOIOPIUOHAIBHA THOO Xj TH60 X .

Jist Toro 4yToObl M30aBUTBCS OT TE€TEPOCKENACTMYHOCTH, HEOOXOAMMO pa3JeiuTh
KaXXIblil YWICH PErPECCUOHHOIO0 YPABHECHUSA

X...
2y, (M)
7.

Z;

: 1 )
L=b°z_i+bl);1_il+b2

& .
rJe V, =— cily4aiiHas olH1OKa.
Z

Tockombky D(g)=o?z?, To D(v,)=D| 2t |= =

Takum 006pa3zoM, OIMOKH B ypaBHEHUH (*) OyIyT rOMOCKETaCTUUHBIMU.

OnHako Ha MPAaKTUKE YacTO HE YAACTCS C YBEPEHHOCTHIO ONPEIEeTUTh NPUIUHY U (HopMy
reTepOCKEJaCTUYHOCTH. B 3TOM ciydyae MOXKHO JMOO NIEpPEBECTH BCE IIEPEMEHHBIE B
norapudmMuyeckyo popmy (0HAKO HEOOXOAUMO MOMHHUTH, YTO ITOT MPUEM HENPUMEHUM,
€CJIM NEepEMEHHbIE MOJIEIN MOTYT IPUHUMATh HYJIEBbIE WJIM OTPULIATENIbHbIE 3HAYEHUS ), TUO0
BOCIIOJI30BAThCS CIEIUATbHBIMU POOACTHBIMH METO/IaMH OIEHKH.

Jlexuusa Ne 5

Tema: «MojeJH CTAIMOHAPHLIX BPEMEHHBIX PSI0B»

1. Bonpocs! JieKuuu:

1. Tloctpoenue IMHEHHON MO/IENH IO HEOTHOPOJHBIM PErPECCUOHHBIM JaHHBIM
2. Baenenue (GUKTUBHBIX IEPEMEHHBIX B IMHEHHYIO MOJIENIb PErPECCUU
3. IlpoBepka perpecCHOHHON OAHOPOIHOCTH JIBYX TPYII HAOII0IeHUH

2. Kpartkoe coaep:kanue BOIPOCOB
1. TlocTpoeHue JUHEHHOI MOeJH 0 HEOTHOPOIHBIM PErPeCCHOHHBIM JAHHBIM

PaCCMOTpI/IM (bOpMaHLHOC OIpPCACIICHUEC CTAIUOHAPHOCTHU.
CroxacTH4ecKuit mponecc Yt HAa3bIBACTCA CMAYUOHAPHLIM 6 CUIbHOM CMblCile (cmpoeo

CMAayuoOHAPHbIM UIU CMAYUOHAPHBIM 6 Y3KOM CMblCJZ@), €CJIK COBMCCTHOC PpPaCIpCACIICHUC
BepOHTHOCTCﬁ BCCX MNEPEMCHHBIX Y, Yios--s ¥i, TOYHO TO KE CaMO€, YTO M JJIA NEPEMCHHBIX

ytl+r ! yt2+r 1ty ytn+r '

11



[Tox cTammoHApHBIM MPOIIECCOM 8 Clabom cmblcie (B IIHPOKOM CMBICIIE) MTOHUMAETCS
CTOXaCTHYECKMH TMpoLecc, [Uisi KOTOpPOro CpeaHee U JUCHepcusi HEe3aBUCHMO  OT
paccMaTpuBaEeMoOro TEepUoJa BPEMEHH HMMEIOT TIOCTOSIHHOE 3HAueHUE, a aBTOKOPPEISIUs
3aBHCUT TOJILKO OT JUIMHBI Jlara MeX/1y pacCMaTprUBaeMbIMH IT€PEMEHHBIMU:

ﬂ(yt ) = fu(ywr ) =M
D(y,)=D(Y...) = u(y, - ) = pu(y,... — u1)* = D, = const;
COV(yt » Yiir ) = /u[(yt - ;U)(ynr - ﬂ)] = COV(T)'

W3 3TOrO0 CcieayeT, 4To aBTOKOBAapHalus OyIeT 3aBHCETh TOJIBKO OT CABHIa IO BPEMEHU
7 W He OyJeT 3aBUceTh OT t.

[Tpu ananmuze M3MEHEHHUs COV(T) B 3aBHCHMOCTH OT BPEMEHHOIO CABHIa 7 MPUHSTO
TOBOPUTH 00 aBTOKOBAPHALIMOHHON ()YHKITHH.

C  noHsATHEM  aBTOKOBAapUMAIMOHHOW  (YHKIMH  TECHO  CBA3aHO  IIOHATHE
aBTOKOppesinuonHoi ¢pynkuuu (AKD):

_ COV( t t+r) _ COV(T)
(T)_ Dy(yty) B Dy

3naueaus AK®D Taxke XapaKTCPU3YIOT TCCHOTY CTaTUCTUYECKON CBs3U MCKAY
YPOBHSIMHU BPEMCHHOI'O psjad, pa3ACJICHHbBIMU 7 BPCMCHHBIMH TAKTAMU. O,Z[HaKO, B OTJIMYUC OT
3HAYEHHH aBTOKOBapHaHHOHHOﬁ Q)YHKHI/II/I OHU HE 3aBHMCAT OT MacIlTaba HU3MCPCHUA ypOBHefI

BPCMCHHOTI'O psiAjia U IOAUYUHAIOTCA OI'PaHHYCHUTO: |p(TX <1.

Bribopounas ouienka ko3(puIieHTa aBTOKOPPEIALNU r(r) MO>KET OBITh OmpejesieHa
clenyroImumM o0pa3om:

nif:(yt ~ 9o = V)
13y -y)

[ Jrwy

r(r)=

rAe N - JUIMHA BpEMEHHOTO PsAa;
T - BPEMEHHOM caBur (J1ar);
Y - cpeHee 3HaYeHHUEe BPEMEHHOI'0 psija.

Yucnurenb  BBIpaXEHHUs  IPEJCTaBIsAeT BBIOOPOUYHYIO  OLIEHKY  Kod(duuueHTa
aBTOKOBapHallUU.

Jnst  cranMoHapHOTO BpeMEHHOro psiga ¢ yBenuwuenuem ¢ AK®  nomkHa
JIEMOHCTPUPOBATh CBOMCTBO MOHOTOHHOTO YOBbIBaHHMS MO aOCOJIIOTHOW BEIMYUHE, T.K.
B3aMMOCBSI3b MEXAY YPOBHSIMH psiia ¢ pocToM 7 ocnabeBaer. OAHAKO YCIOBHUE MOXKET
Hapymarbces 17151 BBIoopouHbIx AKD.

2. BBeneHue QUKTHBHBIX MepPeMEHHBIX B JIMHEHHYI0 MO/Ie/Ib Perpeccun

Jlo cux mop B KadecTBe (PAKTOPOB PAcCMaTPUBAINCH SKOHOMHUYECKHE INEPEMEHHBIE,
IIPUHUMAIOIINE KOJIMYECTBEHHBIE 3HAYEHHsS B HEKOTOPOM HHTEepBasie. Bmecte ¢ TeM MOXeT
0Ka3aThCsl HEOOXOMMBIM BKIIFOUUTH B MOJIENb (PAKTOP, UMEIOIINI JBa WK O0Jiee KaueCTBEHHBIX
ypoBHEH. DTO MOryT OBITH Pa3HOTO poja aTpuOyTHUBHBIE NPU3HAKU, TAKWe, HApUMeEp, Kak
npodeccus, moy, odpazoBaHue, KIMMATHUECKUE YCIOBHUS, MPUHAAICKHOCTh K ONpPEAEICHHOMY
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peruony. UToOBbl BBECTH TaKue IMEPEMEHHBIE B PErPECCHOHHYIO MOJAEIb, UM JIOJDKHBI OBITh
IPUCBOEHBI T€ UM MHBIE IIU(PPOBBIE METKH, T.€. KAUECTBEHHBIE TIEPEMEHHbIE TPE0OPa30BaHbl B
KOJIMYeCTBEHHbIE. Takoro BuJa CKOHCTPYMPOBAHHBIC IEPEMEHHBIE B DKOHOMETPUKE IPUHATO
Ha3bIBaTh (PUKTUBHBIMU [1€PEMEHHBIMU.

3. IIpoBepka perpecCHOHHON OJHOPOJAHOCTH ABYX IPyNI HA0 101eHMit

ABTOKOppEJALIMOHHAS W  YacTHAas aBTOKOPPESILMOHHAs (YHKIMH  OKa3bIBAIOT
CYLIECTBEHHYIO IIOMOILb B BBIOOpE (DYHKIIMH, ONUCHIBAIOLIECH CTALIMOHAPHBIN MpoLecc.
C nomompto YAK® wusmepsiercst Koppemsauus MEXIy ypPOBHAMU pspa Y, U VY, ,

pa3e’leHHbBIMU 7 BPEMEHHBIMHU TaKTaMM, NPU UCKIFOUYEHUH BIMSHUS HA 3Ty B3aUMOCBA3b BCEX
IPOMEXYTOUHBIX YPOBHEH P V.1, Visg oo Yirra -

Hanpumep, xo3pduuueHT 4acTHOW aBTOKOPpENSLMU p, HpU 7 =2 OyHeT ONpeneisiTh
KOPPEIALUI0 MEXIYy YPOBHSIMH BPEMEHHOTO Dsifia, pa3/ielIeHHBIMHU JBYMS TaKTaMH BpPEMEHH,

IIPY YCJIIOBUH, YTO 3HAYCHUS TPOMEKYTOUHBIX YPOBHEN 3a(pI/IKCI/Ip0BaHLI Ha CpeIHEM ypOBHE.
dopmyia s pacuera BLI6op0IIHOI71 OILICHKH YaCTHOI'O Koaq)(bI/IuI/IeHTa aBTOKOPpEIALNN:
_ rij — 'rjk

i = :
j.k
Ja-r2)a- ri )

Hanpuwmep, I, 1- ro nopsaka mexnay Y, U Y,,, IPH yCTPAHEHUH BIUSHUS Y, , !

o)t - r(2)-r@) r(,2)
2)= Ja-r@)h-r2@2)’

rae r(2) - K03()HUIMEHT KOPPEIALUN MEXTY Y, U VY,,,;

I‘(l)- KO3 PHULIHUEHT KOPPEJALUU MEXAY Y, U Y., ;
I‘(l,Z)- KO QUIIHEHT KOPPEISILUN MEXKIY Y., H Y,,, -

[TprMepoM cTalMOHAPHOCTH CIYXKHT «OEJNbIH IIyM».
«benvim utymom» Ha3bIBAETCS UUCTO CIyYalHBIH MIpoLECe, T.€. psiJ HE3aBUCUMBIX,
OJIMHAKOBO pacrpe/ieJICHHbIX Cy4alHbIX BeIUYHH €. [ TaBHBIE CBOHCTBA «O€I0TO IIyMay:

M (‘9t ) =0;
D(¢, )= o2 = const;
2

oy, nput=0

Cov(gt’gtﬂ'): o
0, mput=#0

B kauecTBe mprmMepa 6eoro 1ryma MOXXHO MTPUBECTH OCTATKH, PACCMAaTPUBACMBbIE B

KJIACCHYECKOU JIMHEITHOU MOJIEIH.

B npaktudeckoit aHanmuTHYeCKON paboTe CTaIMOHAPHOCTh BPEMEHHOTO Psifia O3HAYaeT
OTCYTCTBHE:

— TpeHna;

— CHCTEMAaTHUYECKUX U3MEHEHUU TUCIEPCUU;

—  CTPOro NEPUOANYHBIX (IIyKTYyallHii;

— CHUCTEMAaTHYECKU H3MEHSIOIIMXCS B3aWMOCBS3EH MEXAY JJIEMEHTAMH BPEMEHHOIO
psina.
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Jlexkmus Ne 6

Tema: «MoaeJH HeCTAIMOHAPHBIX BPEMEHHbBIX PSIIOBY»

1. Bonnpocsl jiekumu:

1. OcHOBHBIE 37IEMEHTBI BpEMEHHOTO psijia

2. Mojenu HecTallMOHAPHBIX BPEMEHHBIX PSIIOB U UX WACHTH(PHUKAIIHS

3. Mopenb aBTOperpeccu — MPOMHTETPUPOBAHHOTO CKOJIB3SILET0 CPETHETO
4. Monienu psizioB, COJIEpKALINX CE30HHYIO KOMIIOHEHTY

2.KpaTkoe coaep:kaHue BONPOCOB

1. OcHoOBHbIE 3JIeMEHTHI BPEMEHHOT0 psiia

BP (ps0 ounamuku, ounamuyeckuii psd) — 3TO TOCIEIOBATEIILHOCTD YIIOPSIOYCHHBIX BO
BPEMEHHU YHCJIOBBIX IIOKa3aTeliel, XapaKTepU3YIOUIMX YPOBEHb COCTOSHUS W HM3MCHEHUS
W3Y9aeMOTO SIBJICHHSI.

BP cocrosT n3 AByX 3JIEMEHTOB:

1. nmepuoma BpeMEHH, 3a KOTOPBIH MM IO COCTOSHHUIO Ha KOTOPBIA TPHUBOJISATCS
quCIIOBbIC 3HAUeHUS (1);

2. YHCIIOBBIX 3HAYCHHI TOTO WIIM MHOT'O IIOKA3aTellsl, Ha3bIBACMbIX YPOBHSAMU psiaa (V).

B mpakTuke uccienoBaHus TUHAMHKH SIBJICHUH M MPOTHO3MPOBAHUS MPHHSATO CUUTATH,
YTO 3HAYCHUS YPOBHEW BPEMEHHBIX PSIOB MOTYT COAEPXKATh CICAYIOIINE KOMITOHSHTHI
(cTpyKTYpOOOpa3yromre KOMIOHEHTHI):

—  Tpenq (Uy);

— Ce30HHYIO KOMITOHEHTY (Sy);

— Huxinngeckyro kommnoneHty (Vy);

— CrnydvaiiHyr0 KOMIOHEHTY (&, ).

2. Mojaejiu HeCTAMOHAPHBIX BPeMEHHBIX PSIA0B M UX HIeHTUDUKAIUS

OO6mwmii Bun moneneit: Y =T+S+E, Y=TSE.

Bribop omHOM M3 2-X MOJeNed OCYIIECTBISIETCS Ha OCHOBE aHaIM3a CTPYKTYPHI
Ce30HHBIX KoneOanuil. Ecnum ammmryna xonebaHuii MpUONM3UTENBHO CONSt, CTPOAT
aJINTUBHYIO MOJIeTIb, B KOTOPOW 3HAYEHUS CE30HHOW KOMIOHEHTHI MPEANOIararoTcs
MOCTOSTHHBIMHU JIJISl Pa3JIMYHBIX HUKIOB. EClii aMmimuTyna ce30HHBIX KoJeOaHui BO3pacTaeT Wiu
YMEHBIIAETCS, CTPOAT MYJIbTUIUTUKATUBHYIO MOJIEh BPEMEHHOTO Psijia.

[Ipouecc mocTpoeHus: MoJIENH BKIIOYAET B €05 CAEAYIOIHNE 1Iaru:

1. BripaBHHBaHME UCXOHOTO Psia METOJIOM CKOJB3SIIIEH CpeHEe.

2. Pacuer 3HaueHwnit CE30HHON KOMIIOHEHTHI S.

3. YcTpaHeHre ce30HHOM KOMITOHEHTHI U3 UCXOAHBIX YPaBHEHUH psiia U MOTy4YeHHe
BBIPOBHECHHBIX MaHHBIX (T+E) B agnuTuBHOM wiu (T-E) B MyJIbTUIUIMKATHBHOW MOJICIH.

4. Amnanutndeckoe BeipaBHuBanue yposuei (T+E) wiu (TE) u pacuer 3navenwmii T ¢
MCIIOJIb30BaHUEM TOJTYYEHHOTO YPAaBHEHHUS TPEH .

5. Pacuer nosnydennsix o monenu 3Hauenuit (T+E) wm (T-E).

6. Pacuet aGCOMOTHBIX U/UIIH OTHOCUTENBHBIX OIIHOOK.

Ecam momydyeHHBIE 3HaueHUs OIMMMOOK HE COJEP)KAT aBTOKOPPESAINH, WIA MOXKHO
3aMETHTh MCXOJHBIE YPOBHH pPsifia M B JAJbHEHUIIIEM HCIOJIb30BaTh BPEMEHHOW psa omubok E
JUIS aHAJIA3a B3aMOCBSI3M UCXOJIHOTIO Psifia U APYTUX BPEMEHHBIX PSAJIOB.

3.Moaens aBTOperpeccuy — MPOMHTErPHPOBAHHOIO CKOJIB3SIIET0 CPeTHEr0

B aBToperpeccun kaxkioe 3HAUYCHHE pAa HAXOJIWUTCS B JIMHEWHOW 3aBUCUMOCTH OT
NpEAbIAYIINX 3HAaUeHUN. Ecnu aHanu3upyemslii TMHAMAYECKUN MPOLECC 3aBUCUT OT 3HAYEHUH,
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OTCTOSIIIIMX Ha P BPEMEHHBIX JIarOB Ha3aj, TO aBTOPETrPECCUOHHBIN Ipoliece nopsiaka p, T.e. AR

(p):

Yi =0t Y, taL Y, te Y, H &,

rae ¢, - «oensiii mym» ¢ ., =0.

&, - CBOOOJHBIN YJIeH (YacTO MPUPABHUBACTCS K HYJIIO (OIYCKaeTcs)).

JInst  BBIMIOJIHEHHWS  YCJIOBHMSI CTAallUOHAPHOCTU BCE KOPHH XapaKTEPUCTHUYECKOTO
ypasuenus 1—a,z —a,2° —...—a,2” =0 1omKHbI ObITH MO MOAYIIO OONbuIE | M pa3IUYHBL,
T.C. |Z|>1. Ecin |Z|=1, MPOLIECC HAa3bIBAETCSl IMPOILIECCOM eOUHUYHO20 KOPHA W SBIAETCS

HECTaIMOHAPHBIM.

PaccmoTpum npocTeiiiinii BApUaHT JIMHEHHOTO aBTOPETPECCUOHHOTO MPOIEcCca — MOOEb
asmopeepeccuu 1-20 nopsioka — AR(1), unu mapxoseckuti npoyecc.

OTa MO/IeTh MOKET OBITh IPE/CTABJICHA B BUJIE:

Yi =Y, + &,

rJie & - 9YUCIIOBOH KOA(PUITHUEHT,

a|<1,

&; - NOCJIEA0OBATEIIbHOCTD CHy‘I&ﬁHHX BCJINYHH, 06pa3yroumx Oembli IyMm.

4. Mojaesu psiioB, COAEPKANINX CE30HHYI0 KOMIIOHEHTY

BripaBHUBaHME UCXOIHOTO PsiJla METOJIOM CKOJIB3AIIEH CpEIHE:

1) st 5TOrO0 CyMMHUpyeTcs, YPOBHHU psiia MOCJIEI0BATENbHO 32 KaXKaple 4 KBapTaia
CO CIIBUTOM Ha | MOMEHT BpEMEHH U OMPEENIAIOTCS YCIOBHBIE TOJOBbIE 00BEMBI, YPOBHH H T.].

2) Pa3nenuB nonydeHHble cyMMbl Ha 4, HaiiieM ckomb3suue cpennue. [lomyuyennsle
T.0. BBIDOBHEHHBIE 3HAYEHUS YK€ HE COAEPKAT CE30HHONW KOMIIOHEHTHI.

3) [IpuBeneM 5Tv 3HAYEHUSI B COOTBETCTBUH C (DAKTUYECKUMH MOMEHTAMHU BPEMEHH,
JUI 4ero HalAeM CpeIHHME 3HAYEHUs U3 JBYX ITOCIEHOBATEIBHBIX CKOJB3SIIUX CPEAHUX —
LEHTPUPOBAHHBIE CKOJIB3SIIUE CPEAHUE.

O1eHKH Ce30HHOW KOMIIOHEHTHI HalJIeM KaK Pa3HOCTh MEXKIY (PaKTUYECKUMHU YPOBHSIMU
pAla U UEHTPUPOBAHHBIMU CKOJB3SIIIMMH CpeIHUMH. MICmoyib3yeM 3TH OLIEHKH [Jid pacdeTa
3HAUEHUHN CE30HHOW KOMIOHEHTHI S. [y 3Toro HaiiieM cpefHue 3a KaKIblii KBapTall OIEHKU
CE30HHOW KOMIIOHEHTHI Si. B MoJieNsix ¢ ce30HHOi KOMIIOHEHTOW OOBIYHO MpEAIoIaraeTcs, 4To
CE30HHBIE BO3JICUCTBHUS 3a NEPUOJ B3auMonoramarorcs. Hanpumep, B aliuTUBHON MOJAEIH 3TO
BBIPAXAETCS B TOM, YTO CyMMa 3HAYEHUN CE30HHOW KOMIIOHEHTBI 10 BCEM KBapTaJiaM JOJKHA
OBITH paBHA HYIIIO.

B MynapTUMIMKAaTHBHOM MOJEIA B3aMMOIIOrallla€MOCTh CE30HHBIX  BO3JAECHCTBUU
BBIPAXKaeTCsl B TOM, YTO CyMMa 3HAYEHUN CE30HHOW KOMIIOHEHTBI I10 BCEM KBapTaJlaM JOJDKHA
OBITH paBHA YKUCITY TIEPHOJIOB B IUKJE. Hanmpumep, npu Ce30HHBIX KOJICOAHUSIX YHUCITIO TIEPUOIOB
oJIHOTO 1HKIa (Tofd) paBHO 4 (4 kBapTana).

B apmutuBHON Moaenu: Si = Si - K, rae K — xoppekTupyroummii KodpuueHT,

4
K =Zsi/4 utorzga 2. S; =0;

i=1
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B anauTuBHONW MOJENM BBIYMTAEM €€ 3HAYEHUS M3 KaXIOTrO YPOBHS HCXOJHOIO
BpeMeHHoro psiaa. [lomyanm T+E =Y-S.

B MynbTUIUIMKATUBHON MOJENM pPa3leM KaXKIbld YPOBEHb HMCXOJHOrO psaa Ha
COOTBETCTBYIOIIHME 3HAYEHUS CE30HHOM KOMIOHEHTHI. TeM caMbiM nosryuum T -E =Y =S, kotopsie
CoEpKaT TOJbKO TEHJCHIIMIO U CIYYailHYI0 KOMIIOHEHTY.

OrmpezenieHre KOMIOHEHTHI | JaHHON MOJIEIH.

Jlinst 5TOro MPOBOIMTCSA aHAIMTHYEeCKOe BblpaBHuBaHue psga T+E (T-E) ¢ momoinsro

JMHEWHOTO TPeH1a T =a+Dbt.

Jlnst aToro mocuntaeM a — CONst, b — koaddumeHT perpeccun, CTaHAAPTHYIO OIIUOKY
koa(duimenta perpeccuun R?, upciio HAGMIONEHUH U 4mclIo creneHeil cBo6oxbl. C IOMOLIBIO
HUX OIpeJeNIsieM 3HAaYNMOCTh PErpecCu.

Haiinem 3HaueHus ypoBHeH psga mo Ti — TOJIYYCHHBIM [0 TEOPETUYECKON
(ananuTu4eckoit) ¢opmysne U S; — 3HAUCHHUSIM CE30HHOM KOMITOHEHTHI JUIi COOTBETCTBYIOIIMX
KBapTaJoB.

E=Y—(T+5S)
E=Y+(T-S)
D10 alcomoTHble 3HaueHUs (abcomoTHbie omuOku). [lo aHamorum ¢ MOAENBIO

perpeccun Juisi OIEHKH KauyecTBa MOCTPOSCHHOM MOENIM WIH JUIsi BBIOOpA HAMIYYIIEeH MOAETH
MO>KHO MPUMEHSTh CYMMY KBaJPaTOB MOTYYEHHBIX a0COMIOTHBIX OIIMOOK.

2
1—% -100% —

MOJIY4YEeHHOE KOJIMYECTBO MPOIIEHTOB OT OOIIEH BapHalliy YPOBHEN BPEMEHHOTO psijia.

9TO A0Js (PAKTOPHOM TUCTIEPCUH YPOBHEU psisia OOBICHSIET

Jlexkmus Ne 7

Tema: «CucremMa JHHEHHBIX O0JHOBPEMEHHbIX YPABHEHMI)

1. Bonpoce!l Jiekuuu:

1.1. CtpykTypHas 1 npuBeAeHHast pOPMBI MOJIEIH CUCTEM OJJHOBPEMEHHBIX ypaBHEHUH.
1.2. PexypcuBHBIE CUCTEMBI OTHOBPEMEHHBIX YPABHEHUH.

1.3.Mogenb cupoca — nIpeyIoKEHHUS KaK IPUMEP CUCTEMbI OJJHOBPEMEHHBIX ypaBHEHUI.
1.4.OCcHOBHBIE CTPYKTYPHBIE XapaKTEPUCTUKH MOZEIIEH.

1.5. YcnoBust uIeHTUPUIUPYEMOCTH YpaBHEHUI CHCTEMBI.

1.6.nentudukanus peKypCUBHBIX CUCTEM

2.Kpartkoe coaep:kanue BOpPoOCOB
1. CrpykrypHass u nmnpuBejeHHas (OPMBI MoJedH CHCTEM OJHOBPEeMEHHBIX
ypPaBHEHUi
Cucrema COBMECTHBIX, OJIHOBPEMEHHBIX YypaBHEHUH (MJIM CTPYKTypHas (opma MOJAENN)
OOBIYHO COJIEPIKUT IHJIOTCHHBIE U HK30T€HHBIE IEPEMEHHbIE.
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OHOozeHnble nepemeHHble 0003HAUEHBI B NPHUBEJCHHON paHee CHCTEME OJHOBPEMEHHBIX
YpaBHEHMH Kak y. OTO 3aBHCHMBbIE IIEPEMEHHBIE, YHUCIO KOTOPBIX PaBHO YUCIy YpaBHEHHH B
CHCTEME.

OK302eHnble nepemenHvle O0003HAYAIOTCS OOBIYHO Kak X. OTO Ipeolpe/elIeHHbIe
NepEeMEHHBbIE, BIHUAIONINE HAa Y)HIOTCHHbBIE IEPEMEHHbIE, HO HE 3aBUCSILIUE OT HUX.

CrpykrypHass ¢opMa MOAEIM IMO3BOJSET YBHUJETh BIMSHME HM3MEHEHUH JH000H
IPEIONPECIICHHON MMepEMEHHON Ha 3HAYEHHUs 3HJOT€HHOM nepemeHHOW. LlenecooOpasHo B
Ka4yeCcTBE HK30T€HHBIX IEPEMEHHBIX BBIOMpATh TAaKUE IEPEMEHHbIC, KOTOpbIE MOI'YT OBITh
00BEKTOM pEryIMpOBaHUS.

CrpykrypHas (opMa MOAEIH B IIPABOM YaCTU COAEPIKUT IPU SHJOTCHHBIX M 3K30I'€HHBIX
nepeMeHHbIX Kod(huuueHTsl b u a; (0| -Ko3pduLMeHT npU SHIOTCHHON MEePEeMEHHOM, 8 —
KO3(QQULUUEHT TNpu HK30I€HHOHW IEpPEeMEHHOMN), KOTOpble Ha3bIBAKOTCS  CMPYKMYpHbIe
Koa(puyuenmer modenu. Bee epeMeHHbIE B MOJICIN BBIPAXKEHBI B OTKIOHEHUSIX OT CPEIHETO
YPOBHs, T. €. MOJ X IOApa3yMeBacTca X—X, a MOA ) — COOTBETCTBEHHO Y — Y. IloaTomy

CBOOOIHBIN YJICH B KAXKJIOM YPAaBHEHUH CHUCTEMBI OTCYTCTBYET.

Hcnonp3oBanne MHK mist onieHUBaHMs CTPYKTYPHBIX KOA((MUIIEHTOB MOJICIIN J1aeT, KaK
MPUHSITO CYUTATh B TCOPHH, CMEIICHHBIC U HECOCTOSATEIbHBIC OIEHKU. [[03TOMY OOBIYHO AJIs
OINpENENICHUs]  CTPYKTYPHBIX  KO3()(UIIMEHTOB MOAETH CTPYKTypHas Qopma MOJIeNn
npeoOpasyeTcs B IPUBEICHHYIO (POPMY MOAEIIH.

Ilpusedennas ¢gopma moodenu upencTaBisieT coO0N cHCTeMy JIMHEHHBIX (YHKIUN
9H/IOTCHHBIX NTEPEMEHHBIX OT SK30TCHHBIX:

Yi = 04X, +0,X, +.o+ 0 X,

Y, =0, X +0,,X, +...+ 0, X

2m™m

Y, =0 X% +0,,X, +...+ 9, X

nm*'m

re d; — Ko QUIMEHTDI NPUBEIEHHOM HOPMBI MOJIETH.

2.PexypcuBHbBIE CHCTEMbI OJHOBPEMEHHbBIX YPABHEHMIi

Kaxnmoe ypaBHEeHME CHCTEMBI HE3aBHCHMBIX YPABHEHUHW MOMKET pacCMaTpUBATHCS
CaMOCTOATENBHO. JJI1 HaxOXIEHUs €ro IapaMeTpoB HCIIOIb3YETCS METOJ HAaMMEHbIINUX
KBaAparoB. 110 cymecTBy kaxa0e ypaBHEHUE 3TOW CUCTEMBI SBJISETCS YPABHEHUEM PETPECCHUMU.
[TockonbKy HMKOI/Ia HET YBEPEHHOCTH, YTO (DAKTOPbI IMOJHOCTBIO OOBSCHSAIOT 3aBUCHUMbIE
NEPEMEHHbIE, B YypaBHEHUSAX MPHUCYTCTBYET CBOOOJHBIN WIE€H dapi. Tak Kak (akTuyeckue
3HAQYCHUS 3aBUCHMOM IEPEMEHHOM OTIIMYAKOTCS OT TEOPETHYECKUX Ha BEJIMYMHY CIy4alHOU
OIIMOKH, B KQXK/I0M YpaBHEHUH NPUCYTCTBYET BEITUUYMHA CITy4aliHON OLINOKH.

Opnako ecnu 3aBUCMMAasi IEPEMEHHAs Y BKIIOUYAET B KaXJI0€ MOCJIENYIOIIEE YPAaBHEHNE B
KayecTBe (DaKTOPOB BCE 3aBUCHUMbIE INEPEMEHHBIE NPEINIECTBYIOIIUX YpPaBHEHUN Hapsdy C
Ha0OpOM COOCTBEHHO (PAKTOPOB X, TO UMEEM MOJIENb B BUJIE CUCHIEMbl PEKYPCUBHBIX VDABHEHUL:

Y, =a, X FanX, o+, X, +&
Y, =b, Y, +a,,% +a,X, +...+a, X, +E,
Vs =05y, + D5, Y, a5, X +85,X, +...+ 85, X, + &5

3m™m

Y, =b,y, +b,Y, +o b Y A X Fa,X, Fe A X, T E,

3..Mogeab cmpoca — TMpelsIOKeHHs KaK TMPUMeEP CHCTEMbI OJIHOBPEMEHHBIX
YpPaBHeHU

MHorrne 3KOHOMHUYECKUE B3aUMOCBSI3HU JTONYCKAOT MOJEIMPOBAHUE OJHUM YPAaBHEHUEM.
OmHako psAI SKOHOMHYECKHX TIPOIECCOB MOJEIUPYIOTCS HE OJHUM, a HECKOJIBKUMU
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YPaBHEHHUSIMHU, COJCPIKALIMMH KaK MOBTOPSIOIINECS, TaK U COOCTBEHHBIC IepeMeHHbIe. B cumy
9TOr0 BO3HHMKAEeT HEOOXOAMMOCTh MCIOJIb30BAHUS CUCTEM ypaBHeHuil. Hanmpumep, npu oueHke
3 PEKTUBHOCTH MPOU3BOACTBA HENIB3sI PYKOBOJACTBOBATHCS TOJIBKO MOJAEIBIO PEHTA0EIbHOCTH.
Ona pomkHa OBITH JIONMOJHEHAa MOJENBIO IPOU3BOAMTENBHOCTH TPYAa M MOAEIBIO
ce0eCTOMMOCTH eIMHUIBl MpoAyKuuu. OcobeHHO 53Ta HEoOXOAMMOCTh BO3pAcTaeT MpHU
WCCJICJOBAHUM IIPOLECCOB HAa MAaKpOYPOBHE. JTO CBA3aHO C TEM, YTO MAaKpPOIKOHOMUYECKHE
MOKa3aTey, SBJSSICh OOOOIIAIONIMMH TOKA3aTeIsIMU COCTOSIHUSL ~ SKOHOMHKH, 4Yallle BCEro
B3aMMO3aBUCUMBI. Tak, pacxo/pl Ha KOHEYHOE MOTPeOIeHHE B SKOHOMHKE 3aBUCST OT BaJIOBOI'O
HAIIMOHAJIBHOTO JI0XOZa, W BMecTe ¢ TeM, BenmuuHa BHJ[ paccmarpuBaercss kak (QyHKIUsS
VHBECTHULIHN.
4.0cHOBHBIE CTPYKTYPHBIE XapaAKTePUCTHKH Mo/ eJIeH

[TpoBepuM KakJ0€ ypaBHEHHWE CHCTEMbl HAa HEOOXOJAMMOE M JOCTATOYHOE YCIOBHS
uaeHtuukanuu. Jas 3TOro 3amoiHUM  CIAEAYIOU[YI0 Tabnuny KO3(QQHUIMEHTOB IpU
OTCYTCTBYIOIIUX B MIEPBOM YPaBHECHUH MIEPEMECHHBIX, B KOTOPOH oIpeneuTesib MaTpullsl (detA)
KO2(PHUITMEHTOB OTINYECH OT HYJIA.

Martpuua ko3¢ppuunenton (1)

VYpaBHeHHe [IepemenHbIE
X3 X4
2 azs az4
3 0 0

detA=0, a paur marpuibl paBeH 1. CiemoBarenbHO, JOCTATOYHOE YCIOBHE HACHTH()UKAIIUN
HE BBITIOJIHSIETCS ¥ IIEPBOEC YPaBHEHHE MOXKHO CUUTATh HE UICHTH(PUIUPYEMBIM.
KoadduumeHTs! mpu OTCYTCTBYIOMIKUX BO BTOPOM YPAaBHEHUH IEPEMEHHBIX COCTABST.

Matpuna ko3¢ duumnenton (2)

YpaBHeHHE IlepemenHbIE
Y3 X1
1 bi3 ai
3 -1 asy
CormacHo Tabmume detA#0, a paHr MaTpuibl paBeH 2, BTOPOE YpaBHEHHE
UIEHTUDUITHPYEMO.

Tabnmuua xk03hGUIUEHTOB NP MEPEMEHHBIX, OTCYTCTBYIOLIMX B TPEThEM ypaBHEHHH, B
KoTopoit detA # 0.
Matpuna ko3gpdunnenros (3)

YpaBHeHHE [IepemeHHbIE
X3 X4
1 0 0
2 azs a4
VYcinoBue  uIEHTH(UKALMK  HEBBIOMHSAETCA.  YpaBHEHHE  HEUJICHTU(UIHPYEMO.

CrnenoBarenbHO, paccMaTpUBaeMas B LIEJIOM CTPYKTypHasi MoJieib HEUIEHTUUIIUpYyEeMasl.

B skoHOMeETpHYECKMX MOJENSIX 4YacTO HapsiAy C YPaBHEHMSMHM, IapaMmeTpbl KOTOPBIX
JOJIKHBI OBITh CTaTUCTHUUECKU OLEHEHBI, NCIOJIB3YIOTCS OajlaHCOBbIE TOXAECTBA MEPEMEHHBIX,
KO3 PUIIMEHTHI MPU KOTOPBIX paBHBI £1. B 3TOM ciydae, XOTs caMo TOXKIECTBO U HE TpeOyer
IIPOBEPKHU Ha UJIEHTU(UKALINIO, NOO0 KO (UIIUEHTHI IPU EPEMEHHBIX B TOKJIECTBE U3BECTHBI, B
NpOBEpKE Ha HIACHTU(UKAIUIO COOCTBEHHO CTPYKTYPHBIX YPaBHEHUI CHUCTEMbI TOXKIECTBA

Y4acCTBYIOT.
5. YcnoBust uieHTHGUIUPYEMOCTH YPABHEHUH CHCTEMbI
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HeoOxomuMoe W [OCTaTOYHOE  YCIOBHE  HMIACHTU(UIUPYEMOCTH:  YpaBHEHHE
uAeHTU(UIIUPYEMO, TOTla U TOJBKO TOTAa, KOT/Ia [0 OTCYTCTBYIOUIMM B HEM IE€PEMEHHBIM
(SHAOTEHHBIM M HK30T'€HHBIM) MOXHO U3 KOX(PQHUIMEHTOB NMPH HUX B APYIHX YpPAaBHEHHIX
CHUCTEMBI MOJYYUTh MaTpPHIly, ONPEACNIUTENIb KOTOPOH HE PaBEH HYJIO, a PaHI MaTpulbl He
MEHBIIIE, YEM YHCJIO SHIOTCHHBIX IEPEMEHHBIX B cucTeMe 0e3 oguoro (N-1).

6.UnenTupukanms peKypcuBHbIX CHCTEM
[Ipu mepexome OT mNpUBeNEHHONW (GOPMBI MOJAEIH K CTPYKTYPHOH HCCIIeOBATENb
CTaJKuBaeTcs ¢ npodiemoit uneHtudukanuu. [lox mpobremMoit uaeHTHGHUKANN TTOHUMAETCS
BO3MOXXHOCTh UYHCJICHHOH OILIGHKH TapaMeTpPOB CTPYKTYPHBIX YpaBHEHUH TIO OIICHKAM
K03 PHUIIMEHTOB IPUBEACHHBIX YPaBHEHHIA.
C mo3unuu UASHTHPHUIMPYEMOCTH CTPYKTYPHBIE MOJCIA MOXKHO MOJAPA3Je/IUTh Ha TPH
BUJIA:
*  UACHTUDHUIHPYEMBIE;
*  HEWJICHTH(HIUPYEMBIE,
*  CBEPXHJICHTU(DUIIUPYEMBIC.

Mooenv uoenmuguyupyema, ecim Bce CTPYKTypHbIE ee KOd(DPHUIMEHTHI OMpeesatoTCs
OJTHO3HAYHO, €IMHCTBEHHBIM 00pa3oM 1o K03 (hUIIMeHTaM NpuBEACHHOM (POPMBI MOJIENH, T. €.
€CIIM YMCIIO NTapaMeTPOB CTPYKTYPHOM MOJICIIA PABHO YUCITY TaPaMETPOB MPUBEACHHOU (OPMBI
mMonend. B 3TOM ciydae CTpyKTypHbIE KOI(PQHUIMEHTH MOJEIH OICHHUBAIOTCA 4Yepes
napameTpsl IPUBEACHHON (POPMBI MOJIEII U MOJICIh HICHTU(DUITUpYEMA.

Y1 =Dy, +ay, X +a,X,
Y, = b21y1 +8,,X; + 3%,

Mooenv Heudenmughuyupyema, €ciavl YUCIO TPUBEACHHBIX KOA(D(UIHMEHTOB MEHBIIE
YHCIIa CTPYKTYPHBIX KO (UIIMEHTOB, U B Pe3yIbTaTe CTPYKTYPHBIC KOAPPHUITUSHTHI HE MOTYT
OBITH OIICHEHBI uepe3 Kod(h(ULMEHTh MpuBeAeHHON GopMbl Mojenu. CTPYKTYypHO MOJielb B
MIOJTHOM BHJIE, COJIEprKalIas 7 SHIOTECHHBIX M m TPEONPEICICHHBIX TIEPEMEHHBIX B KKIOM
YpaBHEHUU CUCTEMBI, BCET]a HEUICHTUUITUpYyEMa.

371 =Dy, +a,X +a,X;, +35X
Y2 = DorYi 80X + 85X, + 853X,

Mooenv ceepxudenmughuyupyema, €cil UYUCIO TPUBEAECHHBIX KO3(Q(UIMEHTOB OOJIbIIe
Yyucia CTPYKTYPHBIX KodduimenToB. B aToM ciydae Ha ocHOBe K03(PUITMEHTOB NMPUBEICHHON
(bopMBI MOXKHO MOJIYYUThH J1Ba WK O0Jiee 3HAaU€HUH 0JTHOTO CTPYKTYPHOTO KO3 HUIIHEHTA.

yl = blz Yo X +3a,,X,
yz = b21y1 +8,5%5

Jlexkmus Ne 8

Tema: «MaenTudukanug cucreM 0HOBPEMEHHbBIX VPABHECHHUN)

1. Bonipocs! Jieknum:

1. Craructuueckoe OLICHMBAaHNE HEU3BECTHBIX 3HAUCHUM napamMceTpoOB.
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2. JIByXIIaroBbI METOJ HAaUMEHBIINX KBAJPAaTOB OIICHUBAHUS CTPYKTYPHBIX MapaMETPOB
OTJIENBHOTO YPABHEHUS CUCTEMBI.

3. TpexmaroBblii METOJ] HAaMMEHBUIMX KBAJIPAaTOB OJHOBPEMEHHOTO OLICHUBAHHS BCEX
[1apaMeTPOB CUCTEMBI YPABHEHUM.

4. Jlpyrue MeTo/ibl OLIEHUBAHUS CUCTEM OJIHOBPEMEHHBIX YPaBHEHUM.

2.KpaTkoe coaep:kaHue BOIIPOCOB
1. CrarucTnyeckoe olleHHBaHHe HEM3BECTHBIX 3HAYEHHI MapaMeTPoOB
KMHK npumensiercss B ciaydae TOYHO HJCHTU(PHIIMPYEMON CTPYKTYPHOM MOJICIH.
[Tpouenypa coCTOUT U3 CIEAYIOMINX 3TAIIOB!
a) CTPYKTYpHas MOJIeJb IipeoOpasyeTcs B MpUBEAEHHYIO (hopMy MoIenH;
6) mmst xaxporo ypasHeHus npusea€HHoi Qopmbr oObraabiM MHK onenusarores fi;

K03 PHULINEHTHI;

B) C IIOMOINBIO alnreOpandeckux Npeodpa3zoBaHUuil OT KOAP(GUIMEHTOB NPHUBEAECHHOM
(OpMBI TIEpeXOIAT - BO3BPAILAIOTCS K MapaMeTpaM CTPYKTYPHON MOJEIH, TOIydas TeEM CaMbIM
OILICHKH 3TUX I1apaMeTPOB.

[Ipumenenne KMHK npeanonaraer, 4to cucreMa ypaBHEHHU COJIEPKUT B IIPABOM YacCTH B
Ka)KJIOM YPaBHEHUHU KaK YK30T€HHbIE, TaK U DHJIOTEHHBIEC IEpEMEHHbIE. MEXy TeM, MOTYT OBITh
CHCTEMBI, B KOTOPBIX B OJHOM WM HECKOJBKHX YPaBHEHUSX, HampUMeEp, OTCYTCTBYIOT
9K30TeHHbIE TepeMeHHble. JlJis Takoi MoJenHu HEMOCPEICTBEHHOW MOJIydeHUE CTPYKTYPHBIX
K02 PHUIIMEHTOB HEBO3MOXKHO. B 3TOM ciyuyae, cHadana ompenenseTcsi CUCTeMa MPHUBEIEHHON
dbopMmbl Mozenu, perraemast 0obryHbIM MHK, a 3aTem myTtém anreOpanueckux npeodpa3oBaHUi
nepexois K KoddGuimeHTaMm CTpyKTYPHON MOJICITH.

2. JIByXHIaroBblii MeTO HAMMeHbIIUX KBAJPATOB OLEHUBAHUSA CTPYKTYPHBIX
apaMeTpoB OTAeJIbHOI0 YPABHEHHUS CHCTEMbI

Jsyxmarossiiit MHK (JIMHK). Ecnu cucrema cBepxuaeHTUPHUITUPYEMA, TO UCIIONB3YETCS
JAMHK. DTansl BeINOTHEHUS 3TOU MPOLEAYPHL:

a) Ha OCHOBE MpPHUBEAEHHON (HOPMBI MOJEIM MOJIYYAIOT JUIsl CBEPXUACHTU(DUINPYEMOTO
YPaBHEHHs TEOPETUYECKHE 3HAUEHUS DHJOTCHHBIX IEPEMEHHBIX, COJAEPKAIIMXCA B IIPAaBOMU
YacTH ypaBHEHUS,

0) nmanee, MOJCTaBUB UX BMECTO (PaKTHUECKUX 3HAYEHUH, MOXKHO NMPUMEHUTH OOBIYHBIN
MHK k ctpyktypHO#i (hopMe CBEpXUAECHTUPHUIIMPYEMOTO YPAaBHEHUSI.

B arom metone aBax el ucnons3yercs MHK: Ha nepBoM aTtane, npu onpeneseHnn
NpUBENEHHON (POPMBI MOJIENH U HAXOXAECHUN Ha €€ OCHOBE OLICHOK TEOPETUYECKUX

N

3HAQUCHUH SHJOTCHHOH MEPeMEHHOM: Y; =3Jj1Xq + OjpXp +...+ jjX; U Ha BTOPOM

miare, IPUMEHHUTEIbHO K CTPYKTYPHOMY CBEPXHMJIEHTH()ULIUPYEMOMY ypaBHEHMIO
OpU  ONPENCIIEHUU CTPYKTYPHBIX KOI(DPUIMEHTOB MOJEIW 10 JaHHBIM
TEOPETUYECKUX (PacUETHBIX) 3HAUCHHUH YH/IOTEHHBIX U 3K30T€HHBIX IEPEMEHHBIX

3. TpexmaroBblii MeTOA HAUMEHBLIIMX KBAJAPAaTOB  OJHOBPEMEHHOIO
OlLIEHUBAHMSI BCEX MAPaAMeTPOB CUCTEMbI YPaBHEHH I

TpexiaroBslii METO/I HAMMEHBIIIUX KBAJIPATOB MPUMEHSETCS JUIsl OLIEHKH MapaMeTPOB CUCTEMBbI
OJIHOBPEMEHHBIX ypaBHeHH B 1enoM. CHauajga K KaxXJOMY YpPaBHEHUIO TPUMEHSETCS
JBYXIIIArOBBI METOJ C IEIbI0 OIICHUTh KOI()DPHUIIMEHTHI U MOTPEIIHOCTH KaXkI0TO YpaBHEHUS, a
3aTeM MOCTPOUTH OIEHKY JUIsi KOBapHAallMOHHOW MaTpullbl morpemHocred, Ilocne srtoro ams
OIleHUBaHMs KOY(PPHUIIMEHTOB BCEUW CHUCTEMBI MPUMEHSETCS 000OIIEHHBIA METO/] HaUMEHBIINX
KBaJpaToB.

4. Jlpyrue MeTo/ibl OLICHUBAHMS CHCTEM OJJHOBPEMEHHBIX YpaBHeHMit
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1. MeTopl OLICHMBaHMS TAPaMETPOB

B npuxiagHoil cTaTUCTHKE HCIONB3YIOTCS pa3sHOOOpa3HbIE MapaMeTpPUUYECKHE MOJIEINH.
TepMUH «1apaMeTpUUYECKU» 03HAYAET, YTO BEPOSTHOCTHO-CTATUCTUYECKASI MOJIENb ITOJTHOCTHIO
OINUCBHIBAETCSI KOHEYHOMEPHBIM BEKTOpPOM (UKCUPOBAaHHOM pasmepHoctu. [Ipuuem sta
pPa3sMEepHOCTh HE 3aBUCUT OT 00beMa BEIOOPKH.

2. Metox MOMEHTOB

C xakoii onienkn HaunHaTh? OAHUM U3 HaHOOJIee U3BECTHBIX U MPOCTHIX B YIIOTPEOICHUH
METO/IOB SIBJISIETCA METOJ, MOMEHTOB. Ha3BaHMe CBA3aHO C Te€M, YTO 3TOT METOJ ONMpaeTcs Ha
UCTIOJIb30BaHUE BHIOOPOYHBIX MOMEHTOB

12 .
Me=—2 %, m=12.
2a
rae Xi, Xp,..., Xn — BBIOOpKa, T.e. HAOOp HE3aBHCHUMBIX OJMHAKOBO PACIPEACIICHHBIX
CIIyYalHBIX BEJIUYUH C YUCIOBBIMU 3HAYEHUSAMMU.

3. Meroa MakCHMaJIbHOTO MTPaBIOTIOI00MS

B paborax, npenHasHaYeHHBIX IS MEPBOHAYAIBHOTO 3HAKOMCTBA C MaTEMaTHYECKOMN
CTAaTHCTUKOW, OOBIYHO PACCMATPUBAIOT OICHKA MAaKCHMAJILHOTO MPaBIONON00Ms (COKPALICHHO
OMII):

iy =8 (n, 3,5, %,) = Argmin nf{xi;é‘}.

=1L} iml

Takum oOpa3om, cHagaga CTPOUTCS IUIOTHOCTH DPACIPENENIEHHs BEPOSTHOCTEH,
COOTBETCTBYIOLIas BbIOOpPKe. I10CKONIBKY 371€MEHTBl BBIOOPKM HE3aBUCHUMBI, TO 3Ta IUIOTHOCTh
IPEJCTaBISIETC B BHJE IPOU3BEACHUS IIJIOTHOCTEH Ul OTAEIBHBIX 3JIEMEHTOB BBIOOPKHU.
CoBmecTHass IUJIOTHOCTh paccMaTpuBaeTcs B TOYKE, COOTBETCTBYIOLIEH HaOIIOEHHBIM
3HaYCHHUSAM. DTO BBIp@KEHUE KakK (QYHKIHS OT mapaMmeTpa (IIpH 3aJaHHBIX JEMEHTaX BHIOOPKH)
Ha3bplBaeTcsl (QyHKUMEH IMpaBIoNoaoOus. 3aTeM TeM WIM HHBIM CIIOCOOOM HINETCS 3HAaueHue
napaMmerpa, Ipu KOTOPOM 3Ha4€HHWE COBMECTHOM MJIOTHOCTH MaKCHMaJIbHO. JTO U €CTh OIIEHKA
MaKCHUMaJIbHOT'O IPaBAONo100us.

2. METOOAUYECKHE YKA3AHUS 110 BBINIOJITHEHUIO
JJABOPATOPHBIX PABOT

2.1 JIaGopaTopHas padora Nel
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Tema: IlapHas 1uHelHAsA perpeccus

2.1.1 Heab padoThl: HAYYUTHCS PACCUUTHIBATH MAPAMETPhI YPaBHEHHUSI TAPHOU
JIMHEWHOM perpeccuu.

2.1.2 3agauu padoThI:

1. PaccunralitTe OLleHKM TapaMeTPOB YPaBHEHUS TAPHOU JIMHENHON perpeccun.

2. O1neHUTE TECHOTY CBSI3W MEXAY MPU3HAKAMH C TMOMOIIBI0 BHIOOPOYHOIO KO3 PHUIEHTa
koppesinuu. [IpoBepbre 3HaUnMOCTh Koo dunrenta koppemsiuuu (¢ = 0,05).

3. Paccunraiite BBIOOpOUHBIH Ko3(duiment nerepmuHanuu. CremaTe 3KOHOMHYECKHMA
BBIBO/I.

4, [TpoBeppTe 3HAUYMMOCTH OLEHKH KOI((PUIMEHTa pPErpeccud ¢ MOMOIIBI0 KPUTEPHUs
Crprozienra npu yposae 3naunmoctu @ =0,05.

5. [TocTpoiiTe mOBepUTENbHBIH WHTEpBan Ans  KodpduuueHta perpeccun. Jlaite
9KOHOMHYECKYIO0 HHTEPIIPETALHIO.

6. CocTaBbTe TaOMUIY AUCIIEPCHOHHOTO aHATN3A.

7. Onenute ¢ momompio F- kpurepuss dumiepa 3HAYUMOCTh YpaBHEHHS JIMHEHHOW
perpeccun (o =0,05).

8. Paccunraiite BRIpYyYKy OpraHW3allid, €CIH 3aTpaThl cocTaBiT 65 Thic.pyO. IlocTpoiite

JIOBEPUTENbHBI HMHTEPBAI JJs TMPOTHO3HOTO 3HAa4YeHHWS OOBICHSIeMON mepeMeHHoW. Cremnaiite
9KOHOMUYECKHUH BLIBOJI.

9. Paccunraiite cpennuii Kodpduient snactuaHoctu (I ). Craenaiite SKOHOMHUYECKHI
BBIBO/I.

10. OnpenennuTts CPeIHIOI OMIOKY anmpOKCHMAIIHH.

11. Ha none xoppensiuu mocTponTe THHUIO PErPECCHH.

2.1.3 Ilepeyenb NpuGOPOB, MaTEPUAJIOB, HCIOJIb3YyEMbIX B J1aGopaTopHOii padoTe:
1. PabGouas TeTpaap 1o « IKOHOMETPUKE»
2. Excel

2.1.4 Onucanue (xox) padboThbI:
NmeroTcst maHHBIE O BBIPYYKE CEITBCKOXO3SHCTBEHHON opranm3anuu (y), MIH.pyO. U 3aTparax Ha
peanuzanuio — (X), ThIC.pyO.

y 8 5 4,9 4 3,8 3,5 3,8 3,7 36 | 35 3,4 3 3

X 5 10 12 15 20 22 25 30 35 36 40 50 60

PEIHIEHHUE:

1. Ouenku napaMeTpoB YpaBHeHMs IAPHOI JUHeIHOW perpeccum:
PaccuntaeM  oLEeHKM ~ IapaMeTpoB  MAPHOM  JMHEMHOW  perpeccu, Trae X  —
,ay— .
ITapameTpsl ypaBHEHMs JIMHEWHON PETPECCHM PACCUUTHIBAIOTCS C HCHOJIB30BAaHUEM CHUCTEMBI
HOPMAaJIbHBIX YPaBHEHHI OTHOCHUTEIHHO & 1 b:

VX =a+DbX - ypasnenne npsmoit

n-a+b) x=>'y
ay x+h> x*=>"y-x

Ha ocHoBe BcromoraTeabHO# Ta6J'II/II_IBI 1 3anmceiBaeM CUCTCMY HOPMAJIbHBIX ypaBHeHHfI:
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Pemaem ee MeToi0M omnpeenuTeNe:

A: =

Aa = =

Ab = =

A
TMony4aeM ypaBHEHHE perpeccHu: Y, =

b

OTOT K€ Pe3yNbTaT MOKHO MOJIyYUTh, UCIONB3Ys CIEAYIOIUe (POPMYJIBL.

GX
2
X —2
n
b —
a=Yy—-bx
a=

[Tony4aem ypaBHEHHE perpeccuu: VX =
BBIBO/]




Tabmuua 1 — BcnomorarensHast Tabnuna ajsl pacyeTa mapaMeTpoB YpaBHEHHUS IMHEHHON perpeccuu

Howmep

Xy

(y_yx)2

(y-y)?

¥, -y)’

(x—x)*

y_yx .100

DN WIN|F-

©

10

11

12

13

CymmMma

Cpennee
3HaYEHHE
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2.0ueHKa TECHOTHI CBSI3M Mexay npuznakamu. [lpoBepka 3HaunMocTH K03 (ppunuenta
koppeasnn (a=0,05)

<

N . - X
JInneiinblii koapduLment xoppensuuu: I, i Y

_ - (o2
yx_ - X r :b_x
Oy y O-y

Q

O, — CpPeIHEKBAIPaTHYECKOE OTKIOHEHHE (PAKTOPHOIO MPU3HAKA X

o, =¥ ()’

(o3 y = CPpE€AHCKBAAPATUICCKOE OTKIIOHEHUE PE3YJIBTATUBHOI'O IPU3HAKA Y

0= o= 62 = 0 =
O5 =

Oy =

N =

BBIBO/]

I[J'ISI IMPOBCPKHU IT'MIIOTE3bI O HC 3HAYUMOCTHU K03(1)(1)I/II_II/IGHT3, KOppesiiur UCITOJIB3YOT CTATUCTUKY

t = _r
KPUTCPU:
p p r m

rae M, — cTangapTHas ommuroKa JJIA JIMHEHHOTO IMapHOT'0 YpaBHCHUS PErpeCCumn

[1-r?
mr = ml‘ =
n-2

r

r
t, = P
BBIBO/J

3. Pacuer ko3¢ punuenta 1eTepMUHAITAN

Koadduument gerepmMruHaniiy COCTaBUT: I‘yx2 = ) =
BbIBO/]
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4. TpoBepka 3HAYMMOCTH OLEHKH Kod(HUIHEHTa perpeccuH ¢ NMOMOIILI0 KpPUTepHs
CTbloleHTa TPH YPOoBHE 3HaYuMocTH 0=0,05

C nomoursto MHK momyueHs! oleHKH MapamMeTpoB ypaBHEHHs perpeccud. UToObl MpOBEpHUTH
3HAYMMOCTh [APaMETPOB HCIOJB3YIOT CTATHCTUUECKHE METOABl MPOBEPKH THIOTE3bI, OLEHKA
CYIIECTBEHHOCTH KO (UIMEHTA PETPECCHU CBOJIUTCS K MIPOBEPKE CIEIYIONUX THIIOTES:

Ho: K03 dHuItHeHT perpeccuu sIBISETCS CTATUCTUYSCKU He3HAYMMBIM, T.€. b=0;

H; : koaddurmeHT perpeccuu cTaTMCTUUECKH 3HaYKMM, T.€. b#0.

CrarnmapTtHas omuoOKa 11t KodduimenTa perpeccun M

>(y-9.)

m, = -
(n- 2)2 (x - x)2
m, =
b
I[aﬂee BBIYUCIISICM 3HAUYCHUA t — KpI/ITepI/Iﬂ CTI)IOI[GHTa: tb =
mb
tb =
BBIBOJI

5. Omnpenenenue 10BepUTEIBLHOI0 HHTEPBAJIA 1J11 KO3 (PUIHEeHTA perpeccun

I[IpenenpHas omubka napamerpa b: Ab = tma 61 Mo

Ab =
JloBepurenbHble uHTEpBaNbl: ¥, =D+ A =, Te.
<b<
Takum obpazom, k03 pureHt perpeccun MOKET HaXOAUTHCS B WHTepBaje

( ; )

6. TabuMua 1MCIEPCMOHHOT0 aHAJIN3a
Tabmnuiia 2 — Tabnuia AMCIIEPCUOHHOTO aHAIN3a

Yucno Cymma Hucnepcus Ha F - xpurepwmii
Bapuanus CTeTICHEH KBaJ[paToB OJTHY CTCIICHb
pe3yJibTaTa CBOOOIBI OTKJIOHCHHUIA CBO0OIbI (akr. TaoJI.
Obmas
®dakTopHas
OcTtaroyHas

7.0ueHKka ¢ noMoubI0 F — kpuTepust @uinepa 3HAYMMOCTH YPaBHeHHs JIMHeiiHOI perpeccun
B cuny toro, uro Fgpua= Fras:= , TUIOTE3a O CIYy4YalHOCTH pa3IMuui
(haKkTOpHOM U OCTATOYHOM JUCTICPCUI

8. PaccuuraiiTe BBIPYYKY OPraHHM3aliu, ecJH 3aTPaThl cOCTABAT 65 Thic.pyd. IlocTpoiiTe
AOBepHUTEIbLHbIH HHTepBaJ [1Js1 NMPOrHO3HOr0 3HAYEeHHMA O00bsICHAeMOil mepemeHHOW. ChaenaiiTe
IKOHOMMYECKHUI BHIBOJ.
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[Tonmy4yeHHBIC OIEHKH YpaBHEHUS PETPECCHHU MO3BOJISIOT UCIONIB30BaTh €ro Juis mporHosa. Eciu
x=65, TO TOYEHHBIN TIPOTHO3:

yP =

UT0oOB!I TOMYYUTHh WHTEPBAJIBHBIA MPOTHO3, HAWAEM CTaHAAPTHYIO OIMHUOKY IpPEaCKa3bIBAEMOTO
3HAYCHHI LICHBI HA IPOrpaMmy M.

P_
m, =3 1+1+ X X

Y

- CTaHJApTHAs OIMOKA PETPECCHH.

S =

mp:

[MpenenbHas omMOKa MPOrHO3UPYEMON COCTABHUT:

Y|

=t -m
y?  mabn p
JoBepUTenbHbIil HHTEPBAI IPOrHO3UPYEMOU BEIMYMHBI COCTABUT:
Yo =

BBIBOJI

9. PaccuuTaiite cpeanuii ko3ppunuent 3nactuanocru (3 )
Cpenanii KO3QQUIHEHT TaCTHYHOCTH JIJIS THHEHHON pErpecCHr pacCUUTHIBAETCS MO popMyIie:

Vob- 2=
y

?— =

BBIBO/]

10. OnpeneauTs CpeIHIOK OIIUOKY aNMPOKCHMALNMH

Cpenusisi ommOKa anmpoKCHMAIlMd HAXOAWTCS Kak CpegHssi apuMeTHdecKass mpocras Hu3
VMHIMBUIYaJIbHBIX OLTHOOK:

AZEZM&OO%
n y
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BBIBOJI

10. MocTpoenne JTUHUM pPerpeccuy Ha MoJie KOPPeJsiuu

2.2 JlabopaTopHas padora Ne2

Tema: JInHeHHAsA MOJeJIb MHOKECTBEHHOM perpeccuu

2.2.1 Heap padoThl: HAYYUTHCS PACCUNTHIBATH MMAPAMETPHI YPaBHEHUSI MHOKECTBEHHOM
JIMHENHON PEerpeccuu.

2.2.2 3agauu padoThI:

1. IlocTpouTs ypaBHEHHE MHOKECTBEHHON JIMHEHHOM pErpeccMd B CTaHAAPTU30BAHHOM
Macmitabe U B €CTeCTBEHHOU opMe.

2. PaccuuTaiite yactHbIe KO3 GHUIUEHTHI 3TaCTHYHOCTH.

3. Paccuurare smHeliHbIe KO3(PHUIMEHTBI YAaCTHOH KOppENAIMUd U  KOIPPHUIUEHT
MHOXECTBEHHOI KOPpEJSLHY.

4, OneHnTe 3HAYMMOCTH YPaBHEHHMS pErpeccMd B LEJIOM ¢ noMmoupio F — kputepus
®duiiepa.

2.2.3 llepeyenb NpuOOPOB, MATEPHATOB, HCIOJIB3YeMbIX B J1a00paTOPHOIi padoTe:
1. Pabouas TeTpaap Mo « IKOHOMETPUKE

2. Excel

PEIIEHMUE:

1. IHocTpouts YPaBHEHHE MHOKeCTBeHHOM JINHEHHOM perpeccuu B
CTAaHJAPTU30BAHHOM MAacIITade U B ecTeCTBeHHO# opme

JIvHeitHOe ypaBHEHUE MHOXKECTBEHHOMN PErpeCCUH: yx =a+ b1 Xl + b2 X2

VYpaBHEeHHE B CTaHIApTU3UPOBAHHOM MaciiTade: ty - ﬂ 1t Xy + ﬂ 2tx2

Pacuer f — k03 dUIMEHTOB BHITIOIHUM 110 OPMYJIIaM:
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ﬂ ¥ YX2 rX1X2
1

ﬂ . ryxz o ryXl rX1X2
, =

1-r°

XXy

- t

[Monyunm ypaBHEHHE ty = txl X, -

JU1st IOCTPOCHHMSI ypaBHEHHs B €CTECTBEHHOI (opme paccuntaeM b, u b, , ncnons3sys Gpopmysnsr

st mepexoza ot Bk b,

o

B =b, o bi:ﬂi&'
o

b, = b, =

y X

3HanHI/Ie a OHpe,I[CJ'H/IM N3 COOTHOILICHUA .
a= Y'bl'xl'bz'xz =

[Hony4yum nTUHEHHOE YpaBHEHUE MHOKECTBEHHON PErpecCcuu:

yxlx2 = - X = X,

2. PaccuuraiiTe yacTHble KO3 ((PULIHEHTHI JIACTUYHOCTH
Paccuntaem cpenuue Ko3QQUUUEHTHI 3JTaCTUYHOCTH AJSL ONpPENENICHUS OTHOCHTEIBbHOW CHIIBI

BIIUSIHUSA X1 U X, HA Y:

7yXl = nyz =

BBLIBOJI

3. PaccuuraTrh JMHeiiHble KOI(PPUUUEHTHI 4YACTHON Koppeasuuu H Kod3¢duumneHt
MHOKeCTBEHHOH KOppesiuu

Jluneiinbie K03 PHUIIMEHTH YAaCTHON KOPPENALMHU 37eCh PACCUHUTHIBAIOTCS 0 PEKYPPEHTHOU

dhopmye:
ryX1 B ryxz erXZ

r 11 %, -
T e, )
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ryxz o ryX1 rxlxz

r 2l T
e -, )

BBIBOJI

Pacyer nuneitHOro K03 PUINEHTa MHOKECTBEHHOH KOPPEIISIUH BBIIOIHUAM C HCIIOJIb30BAHUEM
kodpunuenros I, u fi
J

Rycx, =\/ryxl BAT, By =

BbIBO/J]

4. OueHuTe 3HAYUMOCTH YPaBHEHHsI perpeccHd B LeJIOM ¢ MoMoOmbI0 F — kpurtepus
Dumepa

O6muii F — xpurepuit mpopepser rumnotedy Hp 0 cTaTUCTHUECKON 3HAYMMOCTU YpaBHEHUS
PErpeccHy 1 mokasatesst TecHOTHI cBsizn (R*=0):

Rzyxlxz . m-1

Fypue = .
ba 1 _R%,, N—mM’

FTaGJI = ’ o=,

BBIBO/I
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3. METOOAUYECKHUE YKA3AHUA
O IMMPOBEJEHUIO MIPAKTUYECKHUX 3AHATUN

3.1 IIpakTtuueckoe 3ausatue 1 (I13-1) - BBereHue B 3KOHOMETPUKY
3.1.1 3apanue aJs1 padoThI:

1. DxoHOMeTpuKa Kak HayKa.

2. IlpeaMer 3KOHOMETPUKH

3. 3amaun 5KOHOMETPHKHU

4.0c00eHHOCTH YKOHOMETPUYECKOTO MOJIEITUPOBAHMS

3.1.2 KpaTkoe onucanue NnpoBOAUMOr0 3aHATHS:

1. PaGota ¢ paboueli TeTpaabio 10 SKOHOMETPHUKE
2. C noMoIipi0 YCTHOTO ompoca U (WJIM) TECTHPOBAHHS OICHUTH YPOBEHbH YCBOCHHS
CTYZICHTAaMH U3Y4YCHHOTO MaTepHala.

3.1.3 Pe3yabTaThl M BHIBOJBI:

YcBoeHnue CTYACHTaMU 3HAHHH 10 TeMe IMPAaKTHUYCCKOI'O 3aHATHA.

1.2 lIpakTnueckoe 3ausarue 2 (I13-2) - [lapuas JuHeliHAsA perpeccus
3.2.1 3apanmne a9 padboThI:

CyTh MeTO/Ia HANMEHBIINX KBaJIPaTOB
KoaddurmeHnTsl TECHOTHI CBS3H

[TpoBepka 3HAYMMOCTH ypaBHEHUS PETPECCUU
WuTepnperanus ypaBHEHUsI PErPECCUU

AN

3.2.2 Kparkoe onucanue nNpoBOAUMOIO 3aHATHS:

1. Pabota ¢ paboueii TeTpaipl0 IO SKOHOMETPHKE
2. C noMomipio YCTHOIO omnpoca U (WiIM) TECTUPOBAHUS OLCHUTHh YPOBEHb YCBOCHMS
CTYAECHTaMH U3Y4YE€HHOT0 MaTepHaa.

3.2.3 Pe3yabTaThl U BHIBO/IBI:

YcBoeHue CTYACHTaMU 3HaHMH 10 TEME MMPAKTHUYICCKOI'O 3aHATHUS.

3.3 IIpakrunyeckoe 3ansatue 3 (I13-3) - HeauHeliHble MOAEJN Perpeccur M
JUHeapu3anus
3.3.1 3aganue nus padoThbI:

Jlorapudmudeckas Mmoens
[Tomynmorapudmudeckas MOJENb
OGparHas Mozienb

CrenenHas MoJelb
IToka3aTenbHas MOJETb

Br16op dopmbl Mmogenu

ook wnE
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3.3.2 KpaTkoe onucanue mNpoBOAUMOIO 3aHATHSA:

1. PabGota c paGoueii TeTpaabio MO IKOHOMETPUKE
2. C noMomipl0 YCTHOrO omnpoca U (WiIM) TECTUPOBAHUS OLEHUTHh YPOBEHb YCBOCHMS
CTYZICHTAaMH U3Y4YCHHOTO MaTepHalia.

3.3.3 Pe3yabTaThbl ¥ BHIBOABI:

YcBoenune CTyACHTaMU 3HAHHH 10 TEME IMPAKTUYCCKOI'0 3aHATHS.

3.4 IIpakruyeckoe 3ansgtue 4 (I13-4) - JluHeliHas MoOAeJb MHOKECTBCHHOM

perpeccuu
3.4.1 3apanue 1J1s1 padoThI:

Omnpeznenenne napaMeTpoB YPAaBHEHHS PETPECCHH
KoaddurmeHnTsl TECHOTHI CBS3H
I'eTepockaecTHYHOCTh MOJIETN
MybTHKOJUTHHEAPHOCTh MOJIEIIN

LR e

3.4.2 KpaTkoe onucanue nNpoBOAUMOIO 3aHATHS:

1. PaGora ¢ paboueii TeTpaapio 10 SKOHOMETPUKE
2. C noMomipl0 YCTHOrO omnpoca U (WiIM) TECTUPOBAHMS OLEHUTHh YPOBEHb YCBOCHMUS
CTyZIEHTaMH W3YYEHHOTO MaTepuaa.

3.4.3 Pe3yabTaThl U BHIBO/BI:

YcBoenue CTYACHTaMU 3HAHHUU T10 TeME MMPAKTUYICCKOI'O 3aHATHA.

3.5 Hpakrnueckoe 3ausitue 5 (I13-5) - MoaeJn cTalMoOHAPHBIX BPEMEHHBIX PS/IOB
3.5.1 3apanue nJst padoThI:

1. TloHsTHE CTAIIMOHAPHOTO BPEMEHHOTO psiia
2. Heo0xoauMOCTh HCTIONH30BaHUS (PUKTUBHBIX IEPEMEHHBIX

3.5.2 Kparkoe onucanue NnpoBOANMOIO 3aHATHS:

1. PaGota ¢ paboueii TeTpaibIo 10 IKOHOMETPHKE
2. C noMouipl0 YCTHOrO omnpoca U (WiIM) TECTUPOBAHUS OLEHUTh YPOBEHb YCBOCHMSI
CTYACHTaMH U3Y4YE€HHOT0 MaTepHaa.

3.5.3 Pe3yabTaThl U BHIBO/bI:

YcBoeHue CTYACHTaMU 3HAHUM 110 TEME MPaKTUYCCKOI'O 3aHATHA.

3.6 IIpakTnueckoe 3ausarue 6 (I13-6) - Moaean HecTaAMOHAPHBIX BPEMEHHbBIX PA/I0B
3.6.1 3aganue nist padoThI:

1. Mopenpb aBTOpPErpeccHy — MPOUHTETPUPOBAHHOTO CKOJB3AIIETO CPETHETO
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2.  Mogenu psiioB, COASPKAIIUX CE30HHYIO KOMIIOHEHTY

3.6.2 KpaTkoe onucanne mNpoBOJAUMOIO 3aHATHSA:

1. PaGora c paboyei TeTpaibio M0 IKOHOMETPUKE
2. C moMompl yCTHOTO OIpoca W (WJIM) TECTHPOBAaHUS OIICHUTh YPOBEHb YCBOCHUS
CTYIEHTaMH U3y4€HHOI'0 MaTepuaa.

3.6.3 Pe3yabTaThl M BHIBO/ABI:

YcBoeHue CTYACHTaMU 3HAHUH 10 TeMe IMPAKTHUYICCKOI'0 3aHATUS.

3.7 Hpaxktudeckoe 3ausarue 7 (II3-7) - CucremMa JMHEHHBLIX OXHOBPEMEHHBLIX

YPaBHEHUi
3.7.1 3aganue 1151 padoThHI:

1. CtpykTypHas u ipuBeicHHas (OPMbI MOJIEIN CUCTEM OJHOBPEMEHHBIX YPAaBHEHUI.
2. PexypcuBHBIE CUCTEMBI OJJHOBPEMEHHBIX yPaBHEHUI.

3.7.2 KpaTkoe onucanne mMpoOBOJAUMOIO 3aHSITHSA:

1. PaGora ¢ paboueii TeTpapio 10 SKOHOMETPUKE
2. C noMomip0 YCTHOIO omnpoca U (WiIM) TECTUPOBAHMS OLEHUTh YPOBEHb YCBOCHHUS
CTyZIEHTaMH W3YYEHHOTO MaTepuaa.

3.7.3 Pe3yabTaThl U BHIBO/BI:

YcBoenue CTYACHTaMU 3HAHHH 110 TeMe IMPAaKTHUYCCKOI'O 3aHATHA.

3.8 IIpakruueckoe 3ausitne 8 (I13-8) - UnenTudukanmns cucreM 0JHOBPEMEHHBIX

YPABHEHMH
3.8.1 3ananue st padoThI:

1. /IByx1aroBslif METOJI HAUMEHBIINX KBAPATOB OLIEHUBAHUS CTPYKTYPHBIX TaApaMETPOB
OTJEIIBHOIO YPABHEHUS CUCTEMBI

2. TpexmiaroBblii METOJ] HAMMEHBIINX KBAJPATOB OJHOBPEMEHHOTO OIICHWBAHUS BCEX
[1apaMeTPOB CUCTEMBbI YPABHEHUM.

3. Jlpyrue MeTo/bl OIICHUBAaHUS CHCTEM OJHOBPEMEHHBIX YPaBHEHHIA.

3.8.2 Kparkoe onucanue NnpoBOAMMOIO 3aHATHS:

1. PaGota c paboueii TeTpa b0 IO SKOHOMETPHKE
2. C nomMomibi0 YCTHOTO ompoca U (WiIM) TECTUPOBAHUS OLCHUTH YPOBEHb YCBOCHMUS
CTYJAEHTaMH U3Y4EHHOI'0 MaTepuaia.

3.8.3 Pe3yabTaThl U BHIBO/IBI:

YcBoeHne CTyACHTaMU 3HAHHH 10 TEME IMMPAKTUYICCKOI'0 3aHATHA.
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