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1. HauMeHoBaHHe TUCIUNINHBI
Econometrics

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 38.03.01 DxoHomMuka

HaIpaBJIECHHOCTh MEXTyHAPOIHBIN OU3HEC



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuminHel Econometrics y oOyuarorierocst 10 KHBI OBITH CHOPMHUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

38.03.01 DxoHOMUKa (HAMPaBIEHHOCTH : MeXTyHapOIHBIN OM3HEC)
OIIK.4 CiocoO6eH NpUMEHSTh CTATUCTHIECKHE U IKOHOMHKO-MaTEMaTHIECKHUE METOBI ISl 00paboTKH
HSKOHOMUYECKOM MH(OPMALINU U BBISIBICHUS 3aKOHOMEPHOCTEH SKOHOMUYECKUX MPOIIECCOB
Nuaukaropsl
OIIK.4.3 YcTaHaB/IMBaEeT U U3y4aeT B3aUMOCBSI3H MEXAY SKOHOMUYECKMMU MPOLECCAMU U SIBJICHUSIMHU C
MTOMOIIIBI0 MATEMATUYECKUX U CTATUCTUYECKUX METOJIOB U MOJIEIIeH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

38.03.01 DxoHoMUKa (HanpaBICHHOCTh: MeXayHapoIHbINH OHU3HEC)

dopma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 5
BbI/ICJICHHBIX 1JI51 U3y4Y€eHUS
AUCHMILINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIHOHHBIX 14
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
Htorosoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ox3ameH (5 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Econometrics
Econometrics plays one of the leading roles in the system of disciplines that determine the content of economic
education. Entering the world economic space at a new level increases the importance of the system of
economic and mathematical models and methods for constructing such models and forecasting. Econometrics as
a social science combines a set of methods and models that allow, on the basis of economic theory, economic
statistics and mathematical and statistical tools, to study the quantitative component of various mass economic
and social phenomena and processes of social life, taking into account their qualitative characteristics.
Econometrics allows you to give a specific quantitative expression to general economic laws, to adequately
reflect the conditions, process and results of the functioning of the national economy, to analyze the trends and
laws of the development of society.

Entrance testing

Chapter 1. Introduction to Econometrics
The subject of econometrics. The relationship of econometrics with mathematical and statistical methods. The
concepts of mathematical and econometric models. Econometric data types are cross-sectional data, temporal
data, and panel data. Methodology for conducting an econometric study. The main classes of econometric
models: regression models with one equation, systems of simultaneous equations, time series, mixed models.

Chapter 2. Basic notions. Simple regression analysis
Simple Linear Regression Model. The nature of the random error. Correlation field of observations and its
application to the choice of the form of regression. The problem of estimating the parameters of the Simple
Linear Regression Model, the main approaches. Estimates of the least squares of the Simple Linear Regression
Model coefficients. Interpretation of PLRM coefficients. Empirical regression and residuals, properties of
residuals. Decomposition of the sample variance of the dependent variable as the sum of the variance of the
empirical regression and the variance of the residuals. The coefficient of determination and its properties.
Determination of the quality of the constructed PLRM using the coefficient of determination. The classical
Gauss-Markov theorem. Statistical properties of least squares estimates of PLRM coefficients. Estimation of the
variance of the model error and its properties. Confidence intervals for regression coefficients and testing
hypotheses about their significance (t - test). Prediction of the value of the dependent variable by Simple Linear
Regression Model, forecast accuracy. Functional transformations in linear regression model, Box-Cox
transform. Linearization of a nonlinear regression model.

Test work 1
Test work on topics 1-2

Chapter 3. Multiple regression analysis
General linear model (GLM) with classical assumptions (notation in scalar and matrix forms). Examples of
describing specific regression models using GLM (paired linear in parameters, polynomial, multiple linear
models). Least squares method (OLS) and its geometric interpretation in the case of GLM. An example of
obtaining a system of normal equations for the simplest linear observation model based on the general result for
GLM. Gauss-Markov theorem for GLM.
Analysis of the quality of a multiple linear regression model using the coefficient of determination and the
corrected coefficient of determination, their properties. Dummy variables and their application in multiple
regression models for seasonality analysis; to describe structural changes; to investigate the effect of a
non-quantitative variable. Formulation of the general linear hypothesis. Meaningful examples of linear
hypotheses: about the significance of the coefficients; on the significance of the regression model as a whole for
testing the properties of the Cobb-Douglas function, etc. F - statistics for testing the linear hypothesis.



It is written in matrix form, as well as using the residual sum of squares or the coefficient of determination.
Chow's test for comparing two regressions. Writing multiple linear regression models in centered and
normalized variables. Representation of the OLS estimate of the parameters of the GLM and the coefficient of
determination through the elements of the sample correlation matrix of the initial variables.

Test work 2
Test work on topics 3

Chapter 4. Analysis of the linear model with deviations from classical assumptions
Possible deviations from the assumptions of classical GLM: autocorrelation, heteroscedasticity of various
observations; the distribution law is different from normal. Informal methods of detecting their detection,
possible economic reasons for their occurrence. Research methods for checking the absence of
homoscedasticity: Park, Glazer, Spearman, Goldfeld-Quandt, Breusch-Pagan, White tests. Possible approaches
to their elimination. Generalized linear observation model (OBLMN), its most important special cases.
Estimation of the generalized least squares vector of the coefficients of the model and its main properties.
Formal definition and possibility of using the coefficient of determination as an indicator of the quality of the
model. Weighted OLS as a special case of generalized OLS; meaningful meaning of this approach. Examples of
elimination of heteroscedasticity using weighted OLS. Analysis of the generalized linear model of observations
with an unknown covariance matrix of observation errors. Maximum likelihood method. Implementation of this
method for a model with two groups of homogeneous observations.

Final control activity
Final control event for all passed material



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Essays in Econometrics: Collected papers of Clive W. J. Granger/ed.: E. Ghysels,, N. R. Swanson,, M. W.
Watson,.Vol. 1.Spectral analysis, seasonality, nonlinearity, methodology, and forecasting.-
Cambridge:Cambridge Univ. Press, ISBN 0-521-77297-4.-523.-Incl. bibliogr. ref.

JdomosHuTebHAA:

1. Cheng-Few Lee, Hong-Yi Chen, John Lee. Financial Econometrics, Mathematics and Statistics. Theory,
Method and Application. Springer, New York, NY, 2019. eBook ISBN 978-1-4939-9429-8. Tekct
anekTpoHHbIU. https://link.springer.com/book/10.1007/978-1-4939-9429-8

2. Vladik Kreinovich, Songsak Sriboonchitta, Nopasit Chakpitak. Predictive Econometrics and Big Data.
Springer, Cham, 2018. eBook ISBN 978-3-319-70942-0. TekcT 31€KTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-70942-0



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.classcentral.com/course/erasmus-econometrics-4723 Econometrics online course
https://www.coursera.org/learn/erasmus-econometrics Econometrics online course Coursera
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pazoBatenbHbIH nporiece o auciuiuinae Econometrics npeamnonaraeT HConb30BaHUE CIEIYIOIETO
MPOrPaMMHOTO oOecrieueHus: 1 HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM:
OO6pazoBaTenbHbBIN MPOIIecC MO TUCHUIUTMHE « IKOHOMETPHUKA) MPEANOIaraeT:
- IOCTyT B pexxuMe on-line B DiekTpoHHyI0 6nbimorteunyro cuctemy (9bC);
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCHTETA
- IPEe3CHTAI[IOHHBIC MaTEPHANTBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MPAKTUICCKUX 3aHITHN )

The educational process in the discipline "Econometrics" involves:

- online access to the Electronic Library System (ELS);

- access to the electronic information and educational environment of the university
- presentation materials (slides on the topics of lectures and practical classes)

List of required licensed and (or) free software:
1. Gretl http://gretl.sourceforge.net/ru.html

2.R http://www.r-project.org

3. MS Office

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHHI TT0 JUCIUIUINHE PEKOMEHIYETCs HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTtax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cuctema BuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTh HCIIOJIb30BAHHS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOX0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

MarepuanbHO-TeXHUYECKas 0a3a 00eCIeYMBACTCS HATMIHEM:

1. JlekuiMOHHBIE 3aHATHS - AyAUTOPUSI, OCHAILIEHHAS] MEJIOBOH (M) UM MAapKEPHOU JIOCKOMH.

2. 3aHATHI CEeMUHAPCKOTO THMA (MPAKTUUECKHUE 3aHATHS) - Ay IUTOPHS], OCHAIIIEHHAs TPE3EHTAIIMOHHOMN
TEXHUKOH (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM ITPOrPAMMHBIM 00eCIIeueHHEM,
MEJIOBOM (1) WM MapKEpHOU JOCKOM.

3. CamocTtosTenbpHas paboTa - ayAUTOPUs I CAMOCTOSITEILHON pabOThI, OCHAIIIEHHAS! KOMIIBIOTEPHOI
TEXHHUKOU C BO3MOKHOCTBIO TIOJKITIOYEHHS K ceTu «HTepHeT», o0ecrieueHHast JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTeNbHYIO cpeny YHuBepcuteta. [lomemenus Hayunoi 6uommoreku [ITHNY.

4. Texymuii KOHTPOJIb U TPOMEKYTOUHAs aTTECTALUs - AyAUTOPHSI, OCHAILIEHHAs! MEJTOBOM (1) UM MapKepHOU
JIOCKOH.

5. JlTaGopaTopHbIe 3aHATHS — KOMITBIOTEPHBIN KJIaCC, OCHAIIICHHBIN MEPCOHAIBHBIMA DBM U COOTBETCTBYIOIINM
nporpaMMHbIM obecrieueHrnemM CoctaB 000pyaoBaHus onpezeseH B [lacopTe KoMIbloTepHOTrO Kilacca.



1. For lectures - a classroom with the presentation equipment (projector, screen, computer/laptop)
and the suitable software, chalkboard (and) or whiteboard.

2. For laboratory classes — a classroom with the presentation equipment (projector, screen,
computer/laptop) and the suitable software, chalkboard (and) or whiteboard.

3. For self-directed study — a classroom for independent work that is equipped with computer
hardware and access to the Internet and thereby to the electronic educational environment of the
university. Halls of PSU Scientific Library.

4. For the current or interim knowledge assessment — a classroom with the presentation equipment
(projector, screen, computer/laptop) and the suitable software, chalkboard (and) or whiteboard

5. Laboratory studies - a computer class equipped with personal computers and appropriate software. The
composition of the equipment is defined in the Passport of the computer class.

[Tomemenust HayyHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100abHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbIN 3371 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHambHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJTbHOU U TTI00aThHONH KOMIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro ¢axyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHAIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTepHl, yCTAaHOBIICHHBIE B MOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIICTYIOIIUM
MIPOrPaMMHBIM 00ecTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Econometrics

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Cnoco0eH NpUMEHSATh CTATUCTHYECKHE H IKOHOMHUKO-MATEeMATHYeCKHe METOIbI 1JIs1 00padoTKn
IKOHOMMYECKOI MHGOPMAIIMU U BbISIBJIEHUS 3aKOHOMEPHOCTEl IKOHOMHYECKHUX MPOLECCOB

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.3 Knows the basic methods for HeynosiierBopuren

VcranaBiauBaeT u
M3Yy4aeT B3aMMOCBSI3H
MEXIy SKOHOMUYECKUMH
MPOLIECCaAMH U
SIBIIEHUSIMHU C TTIOMOIIILIO
MaTeMaTUYECKUX U
CTaTHUCTUYECKHUX METOJIOB
U Mojelei

assessing relationships between
indicators of economic processes
and phenomena, is able to
establish relationships between
economic processes and
phenomena using mathematical
and statistical methods and
models, has the skills to build
statistical and econometric models
to assess the relationship between
economic processes and
phenomena

He 3HaeT ocHOBHEIE MCTOABI OLICHKH
B3aHMOCBSI3EH MCXKAY ITOKa3aTCIIsIMHU
9KOHOMHYECKHUX ITPOLECCOB U ﬂBHeHHﬁ, HE
YMECT yCTAaHABJIMBATh B3aMMOCBA3U MCXKIY
9KOHOMHYECCKUMMU IIpoHecCaM U ABJIICHHUAMU C
IIOMOIIBIO MATEMATHUYCCKUX U CTATUCTHYCCKUX
METOJ0B U MOZICJICfI, HC BJIaACCT HaBBIKaMU
MOCTPOCHUA CTATUCTHUYCCKUX U
OKOHOMCTPHUYICCKUX MOI[CJICﬁ JJI1 OIICHKHU
B3aMMOCBA3U MCXKAY S9KOHOMHUYCCKUMU
nponeccamMu 1 sABJICHUAMUA

Does not know the basic methods for assessing
relationships between indicators of economic
processes and phenomena, does not know how
to establish relationships between economic
processes and phenomena using mathematical
and statistical methods and models, does not
have the skills to build statistical and
econometric models to assess the relationship
between economic processes and phenomena
YnoBaerBopurTeabH
3HaeT Ha yJIOBIECTBOPUTEIIFHOM YPOBHE
OCHOBHBIE METO/IbI OLIEHKU B3aUMOCBSI3EH
MEXy MOKa3aTeIsIMI YKOHOMHYECKUX
MIPOIIECCOB U SIBJICHUH, Ha YJIOBJIETBOPUTEIHHOM
YPOBHE YMEET YCTaHABJIUBATH B3aMMOCBSI3H
MEXy YKOHOMHUYECKUMH MPOIIECCaMU 1
SIBIIGHUSIMU C TIOMOIIIbI0 MAaTEMaTHYECKUX U
CTaTUCTUYECKUX METO/I0B M MOJIeNeH, Ha
YJIOBJICTBOPUTEILHOM YPOBHE BIIaJICET
HaBBIKAMU TIOCTPOCHUS CTATUCTHYCCKHUX U
HIKOHOMETPHUECKUX MOJIEIICH sl OIICHKH
B3aMMOCBSI3U MEXTy SKOHOMUYECKUMHU
npoIieccaMy U SBJICHUSMHU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
He knows on a satisfactory level the basic
methods of assessing the relationship between
indicators of economic processes and
phenomena, on a satisfactory level is able to
establish relationships between economic
processes and phenomena using mathematical
and statistical methods and models, on a
satisfactory level has the skills to build
statistical and econometric models to assess the
relationship between economic processes and
phenomena

Xopouo

3HaeT XOpOoIIO0 OCHOBHBIE METOBI OLIEHKH
B3aMMOCBSI3€H MEXKITy MOKa3aTeISIMH
YKOHOMHYECKHUX MPOIIECCOB U SIBJICHUN, YMEET
Ha XOpOIIeM YPOBHE YCTaHABIUBATh
B3aMMOCBSI3U MEXKy SKOHOMHYECKUMU
MPOLIECCAaMU | SBIIEHUSMU C TIOMOIIBIO
MaTEMaTHYECKHUX M CTATUCTHYECKUX METOIOB U
MOJIeTIeH, Ha XOPOIIIeM YPOBHE BIaJIeeT
HABBIKAMU TIOCTPOCHHUS CTATUCTUYCCKHUX U
HKOHOMETPHUYECKUX MOJIENICH JUISl OIICHKH
B3aMMOCBSI3U MEXTy SKOHOMUYECKUMHU
npoIeccaMy U SBJICHUSMHU

Knows well the basic methods of assessing the
relationships between indicators of economic
processes and phenomena, is able to establish
relationships between economic processes and
phenomena using mathematical and statistical
methods and models, at a good level has skills
of building statistical and econometric models to
assess the relationship between economic
processes and phenomena

OT1au4Ho
3HaeT Ha BBICOKOM YPOBHE OCHOBHBIE METOIbI
OIICHKH B3aUMOCBSI3EH MEXTy TTOKa3aTeIIMH
SKOHOMHUYECKUX TIPOIIECCOB U SBIICHUM, Ha
BBICOKOM YPOBHE YMEET YCTaHABJINBATh
B3aUMOCBSI3U MEXKTY YKOHOMUYCCKUMHU
MpOIIeCCaMH | SIBJICHUSIMU C TTIOMOIIIBIO
MaTEMAaTUYECKUX U CTATUCTHYECKUX METOOB U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
MO/IeJIe!, BIaJIeeT HaBbIKAMU IMOCTPOCHUS
CTaTUCTUYECKUX U SIKOHOMETPUUYECKUX MOJIeIen
JUTSl OLIEHKHU B3aHMOCBSI3H MEXKY
AKOHOMHUYECKUMH TMPOIECCAMU U SBJICHUSIMH

He knows at a high level the basic methods for
assessing the relationships between indicators of]
economic processes and phenomena, at a high
level is able to establish relationships between
economic processes and phenomena using
mathematical and statistical methods and
models, has the skills to build statistical and
econometric models to assess the relationship
between economic processes and phenomena




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHON aTTEeCTANMH : DK3aMEH

Cnoco06 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 06aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajbHOe KoJIn4decTBo 0amios : 100

KonBeprauusi 6a/U10B B 0TMETKH

«OTJaHYHO» - oT 81 mo 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJbHO» - 0T 42 10 60
«HEeYy/I0BJIETBOPUTEJIbHO» / «He3aUTeHO» MeHee 42 Oarta

Komnerenuust Meponpusitue KoHnTpoaupyembie 3jieMeHTBI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHo# KOHTPOJIb Entrance testing Knowledge of statistical research methods
Bxoanoe TectupoBanue 1s tested




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.3 Test work 1 Knows and is able to apply the following

YcraHaBIMBaeT U U3ydaeT
B3aUMOCBSI3U MEXKTY
SKOHOMHUYECKUMH MPOIIECCaMU U
SIBJICHUSAMHU C IIOMOIILIO
MATEMATHUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B 1
MozAeaeH

3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

basic concepts and methods: 1. The
subject of econometrics. 2. Concepts of
mathematical and econometric models. 3.

Give examples of econometric data of
various types: cross-sectional, time-based,
panel-based. 4. Properties of mathematical
expectation for random variables and
vectors. 5. Properties of dispersion and

covariance moment. 6. Properties of the
correlation coefficient. 7. What is the

difference between the joint and conditional
distribution of a random vector? 8. The

concept of conditional mathematical
expectation. 9. Properties of the partial
correlation coefficient, the relationship with
pairs, the content meaning. 10. Properties
of the multiple correlation coefficient,
meaningful meaning. 11. Unbiased,
consistent and effective statistical
evaluation, methods for detecting these
properties. 12. What and how does the
width of the confidence interval depend on?
13. Construction of a confidence interval
based on a normal distribution or under
conditions of asymptotic normality. 14.
Features of constructing two-way and
two-way confidence intervals, the
relationship of solutions to these problems
using one-and two-way quantiles. 15.
Features of testing hypotheses using
P-values. 16. Description of the simplest

linear regression model (PLRM). 17. The

correlation field of observations and its
application to the choice of the regression
form. 18. Estimation of the least squares

of the PLRM coefficients. 19.
Interpretation of the PLRM coefficients.

20. The residual sum of squares. 21.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

Decomposition of the sample variance of
the dependent variable as the sum of the
variance of the empirical regression and the
variance of the residuals. 22. The

coefficient of determination and its
properties. 23. Assumptions of the

classical PLRM. 24. Statistical properties

of estimates of the least squares of the
PLRM coefficients. 25. Estimation of the

variance of the model error and its
properties. 26. Confidence intervals for

regression coefficients and testing
hypotheses about their significance ( t-test).

27. Predicting the value of the dependent
variable and its average value using PLRM.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.3 Test work 2 Knows and is able to apply the following

YcraHaBIMBaeT U U3ydaeT
B3aUMOCBSI3U MEXKTY
SKOHOMHUYECKUMH MPOIIECCaMU U
SIBJICHUSAMHU C IIOMOIILIO
MATEMATHUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B 1
MozAeaeH

3ammumaeMoe KOHTPOJIbLHOE
MeponpusiTue

basic concepts and methods: 28. General

linear model of observations (OLMN) with
classical assumptions (notation in scalar
and matrix forms). 29. Description of a

multiple linear regression model. 30. The

least squares method (OLS) and its
geometric interpretation in the case of
OLMN 31. The Gauss-Markov theorem

for OLMN. 32. Analysis of the quality of

a multiple linear regression model using the
coefficient of determination and the
adjusted coefficient of determination. 33.

Formulation of the general linear
hypothesis. Meaningful examples of linear
hypotheses: on the significance of
coefficients; on the significance of the
regression model as a whole, for testing the
properties of the Cobb-Douglas function,
etc. F-statistics for testing the linear
hypothesis. Its entry in matrix form, as well
as using the residual sum of squares or the
coefficient of determination. 34. Chow

test for comparing two regressions. 35.

Fictitious variables and their application in
multiple regression models for the analysis
of seasonality; for the description of
structural changes; for the study of the
influence of a non-quantitative variable.

36. Recording a multiple linear regression
model in centered and normalized
variables. Representation of the OLS
estimation of the OLMN parameters and
the determination coefficient through the
elements of the sample correlation matrix
of the initial variables. Interpretation of
beta coefficients.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.4.3 Final control activity Knows and is able to apply the following

YcraHaBIMBaeT U U3ydaeT
B3aUMOCBSI3U MEXKTY
SKOHOMHUYECKUMH MPOIIECCaMU U
SIBJICHUSAMHU C IIOMOIILIO
MATEMATHUYCCKUX U
CTaTUCTUYCCKUX MCTOOA0B 1
MozAeaeH

HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

basic concepts and methods: 1. General

linear model of observations (OLMN) with
classical assumptions (notation in scalar
and matrix forms). 2. Description of a

multiple linear regression model. 3. The

least squares method (OLS) and its
geometric interpretation in the case of
OLMN 4. The Gauss-Markov theorem for

OLMN. 5. Analysis of the quality of a

multiple linear regression model using the
coefficient of determination and the
adjusted coefficient of determination. 6.

Formulation of the general linear
hypothesis. Meaningful examples of linear
hypotheses: on the significance of
coefficients; on the significance of the
regression model as a whole, for testing the
properties of the Cobb-Douglas function,
etc. F-statistics for testing the linear
hypothesis. Its entry in matrix form, as well
as using the residual sum of squares or the
coefficient of determination. 7. Fictitious

variables and their application in multiple
regression models for the analysis of
seasonality; for the description of structural
changes; for the study of the influence of a
non-quantitative variable. 8. Possible

deviations from the assumptions of the
classical OLMN: autocorrelation,
heteroskedasticity of various observations;
the distribution law is different from the
normal one. Informal methods of detecting
their detection, possible economic reasons
for their occurrence. 9. Weighted least

squares method (WLS) and its reduction to
OLS. Testing of heteroskedasticity. The
Breusch-Pagan test. The Goldfeld-Quandt
test. The Glazer test. Park test. Spearman
rank correlation test for heteroskedasticity.
Standard errors adjusted for




Komnerenuus Meponpusitue
(MHaUKATOP) TeKYyIero KOHTPOJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

heteroscedasticity (heteroscedasticity
consistent standard errors), in White's form.

10. The generalized linear model of
observations (OBLMN), its most important
special cases. 11. Evaluation of the

generalized OLS vector of the model
coefficients and its main properties. Formal
definition and the possibility of using the
coefficient of determination as an indicator
of the quality of the

model.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Entrance testing

[IponoKUTENIbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PpadoThI

MaxkcruManbHbIi 0aJu1, BEICTABIIIEMbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[IpoxonHoii 6am: 0

IToxa3aTeu oneHUBaHUS Baaasl
The task is done completely and correctly 10
The task is done completely, but with some mistakes 7
The task is done not completely or with rude mistakes 4.5
The task is not done 1
Test work 1
[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VY cnoBus NpOBENECHUS MEPOIIPUATHUS: B 4aChl CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Ipoxonnoii 6amn: 12.5
Iloka3aTeu oleHUBaHUS Banabl
The task is done completely and correctly 30
The task is done completely, but with some mistakes 20
The task is done not completely or with rude mistakes 12.5
The task is not done 1

Test work 2

HpOI[OJ'DKI/ITeJ'IBHOCTL MMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ aTTecTaluu: 2 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
[IpoxonHoii 6amn: 12.5

IToxa3aTeiu onleHUBAHUS Baaasl
The task is done completely and correctly 30
The task is done completely, but with some mistakes 20
The task is done not completely or with rude mistakes 12.5
The task is not done 1
Final control activity
[Ipo0mKUTETBHOCTE IPOBEACHNS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus IpoOBEAEHUS MEPONIPUSTHUS: B YAChl ayAUTOPHOH PadoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
[IpoxonHoii 6amn: 16.5
IToxa3aTeiu onleHUBAHUS Baaasl
The task is done completely and correctly 40
The task is done completely, but with some mistakes 30
he task is done not completely or with rude mistakes 16.5

The task is not done




