





MHNOACHUTEJBHASA 3AIINCKA

Cratuctuyeckue MOJCIM DKOHOMHUYECKMX M (DMHAHCOBBIX MPOIIECCOB
HAa3bIBAIOTCS SKOHOMETPUUECKUMH MOJEISIMHM, @ METO/Ibl aHAJIN3a SKOHOMUYECKUX U
(MHAHCOBBIX MPOILIECCOB — JKOHOMETPUYECKUMH METOJIaMH. DKOHOMETPHUYECCKUE
MOJICIA M METOJbl MCIOJB3YIOTCS [JIA PEUICHHUS TAKUX AaKTyaJlbHBIX 3a/1ad, Kak:
MIPUYUHHO-CJICACTBEHHBI aHaIU3, MPOTHO3UPOBAHUE W ONTUMHU3ALMS TPUHATHUSA
pEIIeHN B SKOHOMUKE U (DMHAHCAX. ITO OMpenessseT HeOOXOAMMOCTh UX M3yUCHHUS
U TIPAaKTHYECKOTO OCBOCHHUS CIEIUAIMCTAMU B O0JIACTH KOMITBIOTEPHOTO aHajn3a
JAHHBIX B paMKaxX JUCHUIUIMHBI « CTATUCTUUECKOE MOJICIIMPOBAHUE U aHAIU3 TAHHBIX
B DKOHOMUKE U (PUHAHCAX).

Heab 1 32124 y4eOHOM IUCUHMILIMHBI

Heabaucuumiandbl «CTaTUCTUYECKOE MOJCIMPOBAHUE M aHAIW3 JAHHBIX B
PKOHOMHKE U (HUHAHCAX» — M3IYUYCHHE METOJIOB U TMPOTPAMMHBIX CPEJICTB
DKOHOMETPUUYECKOIO0 aHajiu3a, MOJECIUMPOBAHUS U IPOTHO3UPOBAHUSAPEAIBHBIX
MIPOIIECCOB Ha OCHOBE YKOHOMHUUYECKUX U (DUHAHCOBBIX JIAHHBIX.

3amaun TUCUMILTHHBI

1) u3ydeHuUE TEOPETUUYECKUX OCHOB DKOHOMETPUYECKOTO MOJICIUPOBAHUS,
aHaJIKM3a ¥ MPOrHO3UPOBAHUS IKOHOMUYECKHUX U (PMHAHCOBBIX MPOIIECCOB;

2) OCBOEHHE HABBIKOB MOCTPOCHHS THUIOBBIX SKOHOMETPHUUECKHX MOJIENEH C
WCMOJIb30BAHUEM  MOJICJIBHBIX JIAHHBIX H  COBPEMEHHBIX HKOHOMETPUUYECKUX
Mporpamm;

3) mnpuoOpeTeHue HaBBIKOB TOCTPOCHUS HIKOHOMETPUYECKUX MoJelen
peagbHbIX SKOHOMHUYECKUX M (DUHAHCOBBIX IMPOIIECCOB, a TAKKE MX HCIOJIb30BaHUE
JUI8  aHajau3a  IPUYAHHO-CJIEACTBEHHBIX  CBSI3€M  MEXAY OKOHOMHYECKUMHU
MIEPEMEHHBIMU, TPOTHO3UPOBAHUSA Y ONITUMU3ALIMN SKOHOMUYECKUX PELICHUI.

MecTo y4yeOHOl IMCUMIIMHBI B CHUCTEME IMOJATOTOBKHA CHEHHUAINCTA C
BBICIITIM 00pa30BaHUEM.

VYyeOHast AWCHUIUIMHA OTHOCUTCS K JHUCIMIUIMHAM TIO BBIOOPYMOIYIIS
«MaremaTtnueckue MeETOABl ISl aHaliv3a JIaHHBIX»KOMIIOHEHTA YYPEKJICHHS
oOpa3oBaHus.

VYyeOHast mporpaMma COCTABJICHA C YYETOM MEXJIUCIUIUIMHAPHBIX CBS3EH U
nporpaMM IO  JUCHHUIIMHAM: «MHOTOMEpPHBIA  CTATUCTUYECKUW  aHAJIU3Y,
«MaremaTuuecKkoe U KOMITbIOTEPHOE MTPOTHOZUPOBAHUE.

TpeOoBaHus K KOMIIETEHUUSIM

OcBoeHue yueOHOU AUCHUTIIMHBI « CTATUCTUYECKOE MOJACIMPOBAHUE U aHAIU3
JAHHBIX B DJKOHOMHUKE U (uHAHCAX» JOJDKHO oOOecreuuTh (pOpMHUPOBaHUE
CIEIYIOIINUX KOMIICTCHIIHM:

Cneyuanu3zupoeannvleKomMnemeHyui.

[IpuMeHATh W3BECTHBIE MOJACIW JAHHBIX, MOAU(MUIMPOBATH HMX, a TaAKKE
METO/Ibl B PKOHOMHKE U (PMHAHCAX.

B pesynbprare nsydeHus TUCHUILIUHBI CTYIEHT JOJDKEH:

3HATh:

— METOJbI OLIEHKH W MPOBEPKU aJCKBATHOCTHU PETPECCHOHHBIX MOJENEN IPHU
BBITIOJTHEHUU U HAPYIIEHUU TPAJUIIMOHHBIX MOJIENIbHBIX MPEANOI0KEHUN;
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— METOJbl TOCTPOCHHSI W TECTUPOBAHUS MOJENed  CTAllMOHAPHBIX
PKOHOMHUYECKUX BpeMEHHBIX psiioB ARMA,;

— METO/Ibl TOCTPOEHUSI MOJIEIeH BPEMEHHBIX PSAJOB C AETEPMUHUPOBAHHBIMU U
CTOXaCTUYECKUMHU TPEHAAMHU, a TAK)KE CTPYKTYPHBIMU U CE30HHBIMHU U3MEHEHUSIMU;

— METOJIbl CE30HHOW KOPPEKTUPOBKU SKOHOMHUYECKHX BPEMEHHBIX PSOB, a
TAaKK€ METOJbl PA3NOKEHHUs] BPEMEHHOTO psJia Ha TPEHAOBYIO, CE30HHYIO U
UKIMYECKYIO COCTaBJISIONINE;

— weronbl moctpoeHuss moxaener ARIMA u SARIMA HecTtanmmoHapHBIX
BPEMEHHBIX PAJIOB CO CTOXAaCTUUECKUMHU TPEHIAMHU U CE30HHBIMU U3MEHEHUSIMU U UX
MPUMEHEHUE JJIsl IPOrHO3UPOBAHMS MAKPOAIKOHOMHUYECKUX MTOKa3aTeNeH;

— METOJBI TTOCTPOEHUST MOeNel (PMHAHCOBBIX BPEMEHHBIX PSIOB C yCIOBHOMN
rerepockenactuaHocthio ARCH, GARCH, ARIMA-GARCH u ux npuMeHeHne 1is
MPOTHO3UPOBAHUS TOXOJHOCTH U PUCKa Ha (PMHAHCOBBIX PHIHKAX;

— METOAbl MPOBEPKH KOMHTEIPAMU SKOHOMUYECKUX BPEMEHHBIX PSAI0B U
MOCTPOEHUS MOJIeNIel KOPPEKIIUU OIMUOOK SISl MAaKPOIKOHOMHUUYECKHX MTOKa3aTelIeH;

— METOJbl MPOTHO3WPOBAHMS U OLIEHKA TOYHOCTH NPOTHO30B HA OCHOBE
SKOHOMETPUUYECKUX MOJICIIEH;

yMeThb:

— CTPOUTHb OCHOBHBIE THUIIBI KOHOMETPUUYECKUX MOJIENIEd KOHOMUYECKUX U
(MHaHCOBBIX MPOIIECCOB;

— aHAJIM3UPOBATh aJEKBATHOCTh MOCTPOCHHBIX SKOHOMETPUUECKUX MOJICIICH;

— TPUMEHATh OSKOHOMETPUYECKHE MOJEIU JJisi aHalu3a MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M MEX1y SKOHOMUUYECKUMHU MEPEMEHHBIMU;

— TMPOTHO3UPOBATH 3HAYEHUS HKOHOMHUYECKHUX TEPEMEHHBIX M BBIOUpATH
BApUAHTHI SKOHOMUYECKUX PEIICHUN Ha OCHOBE SKCIIEPUMEHTOB C MO/IEIbIO;

HMEeTh HABBIKM:

—3KOHOMETPUUYECKOTO aHaln3a, MOJICJIMPOBAHUS U IPOTHOZUPOBAHMUS;

— MOCTPOCHUSU IPUMEHEHHS] IKOHOMETPUUYECKUX MOJIEIEH C UCIOJIb30BAHUEM
CTATUCTUYECKOTO M 9KOHOMETPUYECKOTO TPOrPAMMHOTO O0ECTICUCHHUS;

— JKOHOMHUYECKOT0 aHaJIM3a Ha OCHOBE pPE3YJbTaTOB ASKOHOMETPUUYECKOTO
MOJEIUPOBAHUS.

CtpykTypa yueOHOH AU CIUTIIUHBI

JucruminHa n3ydaercs B 3-M cemecTtpe. B cooTBETCTBUY ¢ y4eOHBIM IJIAHOM
Ha W3y4YyeHHE Y4YeOHOW IUCHMUIUIMHBI «CTaTUCTUYECKOE MOJICTUPOBAHUE U aHAJU3
JIAHHBIX B DKOHOMHKE M (puHaHCax» Jig o4HOU (opmbl 00ydeHus orBeaeHo — 198
4acoB, B TOM 4HCJI€ 66 ayTUTOPHBIX YaCOB, U3 HUX: JICKIIMU — 22 Yaca, MPAKTUUYECKUE
3aHATUA — 22 Yaca, CEMUHAPCKHE 3aHATHS — 22 yaca.

TpynoeMKoCTh yueOHON JUCHUIUIMHBI COCTABIIACT 6 3a4ETHBIX €IUHMII.

dopma IMPOMEKYTOUYHOU aTTECTALIMU — IK3AMEH.



EXPLANATORYNOTE

Statistical models of economic and financial processes are called econometric
models, and methods of analysis of economic and financial processes are called
econometric methods. Econometric models and methods are used to solve such topical
problems as: cause-and-effect analysis, forecasting and optimization of decision-
making in economics and finance. This determines the need for their study and
practical mastery for specialists in the field of computer data analysiswithin the frame
of the discipline«Statistical Modeling and Analysis of Data in Economics and
Financey.

Aim and tasks of the discipline

Aimof the discipline«Statistical Modeling and Analysis of Data in Economics
and Finance»—study the methods and software tools of econometric analysis, modeling
and forecasting of realprocesses based on economic and financial data.

Tasks of the discipline:

1) study of the theoretical foundations of econometric modeling, analysis and
forecasting of economic and financial processes;

2) mastering the skills of constructing typical econometric models using model
data and modern econometric software;

3) acquisition of skills of constructing econometric models of real economic
and financial processes, as well as the use of models for the analysis of cause-and-
effect relationships between economic variables, forecasting and optimization of
economic decisions.

The place of the academic discipline in the system of training a specialist
with higher education.

The academic discipline belongs to the "Elective courses” of the module
"Mathematical methods for data analysis"of the educational institution component

The curriculum is compiled taking into account interdisciplinary connections
and programs in the disciplines: "Multivariate statistical analysis", "Mathematical and
computer forecasting”.

Requirements for competencies

Mastering the academic discipline "Statistical Modeling and Analysis of Data
in Economics and Finance" should ensure the formation of the following
competencies:

Specialcompetencies:

To apply known data models, and to modify them as well as methods in
economics and finance.

As a result of studying the discipline, the student should:

know:

— methods of estimation and testing the adequacy of regression models when
traditional model assumptions are met and violated,;

— methods of constructing and testing models of stationary economic time series
ARMA,;



— methods of constructing models of time series with deterministic and
stochastic trends, as well as structural and seasonal changes;

— methods of seasonal adjustment of economic time series, as well as methods of
decomposing a time series into trend, seasonal and cyclical components;

— methods of constructing ARIMA and SARIMA models of nonstationary time
series with stochastic trends and seasonal changes and their application to forecasting
macroeconomic indicators;

— methods of constructing models of financial time series with conditional
heteroscedasticity ARCH, GARCH, ARIMA-GARCH and their application to
forecasting the rate of return and risk in financial markets;

— methods for testing cointegration of economic time series and constructing
error correction models;

— methods for forecasting and evaluation the accuracy of forecasts based on
econometric models;

be able to:

— construct the main types of econometric models of economic and financial
processes;

— analyze the adequacy of the constructed econometric models;

— apply econometric models to analyze cause-and-effect relationships between
economic variables;

— forecast the values of economic variables; construct and select options
for
economic decision based on experiments with the model;

have skills in:

— econometric analysis, modeling and forecasting;

— constructing and application econometric models using econometric
software;

— economic analysis based on the results of econometric modeling.

Structure of the academic discipline

The discipline is studied in the 3rd semester. In accordance with the
curriculum, a total of 198 hours are allocated for studying the academic discipline
"Statistical Modeling and Analysis of Data in Economics and Finance" for full-time
higher education, including 66 classroom hours, of which: lectures — 22 hours,
practical classes — 22 hours, seminars — 22 hours.

The labor intensity of the discipline is6 credit units.

Form of certification — exam.



CONTENTOFTHESTUDYMATERIAL
Section 1 Statistical approach in economic and finance data analysis.

Topic 1.1.Introduction to statistical analysis and modeling of economic and
financial data.

Principles and general scheme of statistical analysis and modeling of economic
and financial data. Data types.Cross-sectional data. Time series. Panel data.
Classification of tasks and methods of data analysis.

Topic 1.2. Econometricmodeling approach.

Concepts of econometrics and econometric model. General scheme of
econometric modeling.Economic theory and econometric models. Classification of
econometric models. Statistical and econometric software.

Section 2.Probabilistic models of economic data and their preliminary analysis

Topic 2.1.Basic probability distributions in economic researches.
Probability distributions of the economic variables. Distributions of test
statistics.

Topic 2.2.Preliminary statistical analysis of data distributions.
Descriptive statistical analysis.Preliminary graphical analysis.

Section 3.Statistical estimation and testing hypothesis.

Topic 3.1. Statistical parameter estimates and their properties.
Statistical estimation methods. Estimation of numerical and functional
characteristics.

Topic 3.2. Statistical testing hypothesis.
Principles of statistical hypothesis testing. General forms of statistical criteria.
Testing distribution of random sample.

Section 4.Regression analysis of economic and financial data.
Topic 4.1. General Linear Statistical Model (GLSM) and its special cases.
Simple and Multiple linear regression model. Dynamic linear regression

model.

Topic 4.2. Least Square Method of estimation (LS) in traditional
assumptions.



Deterministic assumptions. Stochastic assumptions.TheLS-estimates for
regression coefficients and for variance of residuals. Statistical properties of
LS-estimates.

Topic 4.3. Testing the adequacy of regression models.
Test statistics R?RSS, SER. Testing the statistical significance for a single
regressor using t and F-statistics.

Topic 4.4. Analysis of the model’s residuals.
Autocorrelation analysis using Durbin — Watson (DW) statistic. Normal
distribution analysis for residuals.

Topic 4.5. Choosing the best model using information statistics.
Parsimony principal. Using AIC, SIC, HQ statistics.

Topic 4.6. Regression forecasting

The predictive form of the regression models. Static and dynamic forecasts.
Forecast accuracy characteristics RMSE, MAD, MAPE, Theil Coefficient and their
analysis.

Section 5.Economic time series models: classificationand typical features.

Topic 5.1. Classification of economic time series models.
Stationary and nonstationary time series.Trend stationary time series
(TS-models). Difference stationary time series (DS-models).

Topic 5.2. Typical structure of economic time series models.
Deterministic and stochastic trends. Seasonal and cycle changes. Structural
breaks and outliers. Residual stochastic component.

Topic 5.3. Seasonal adjusted and decomposition of economic time series.
Seasonal adjusted method TRAMO/SEATS.Cycle extractionHodrick -
Prescott method.

Section 6.Stationary time series analysis, modeling and forecasting.

Topic 6.1. Stationary time series and their characteristics.
Mean, varianceand autocorrelation function of stationary time series. TheACF
andPCFstatistics. Correlograms analysis.

Topic 6.2. Main types of stationary time series models.

Autoregressive  models  AR(p). Moving average models MA(Q).
Autoregressivemoving average model ARMA(p,q). Stationary and Invertible
properties.



Topic 6.3. Estimation and testing the adequacy of TS-models.

Using LS and Nonlinear LS methods. Testing parameters for statistical
significance. Analysis of residuals. Testing for autocorrelation, heteroscedasticity and
normal distribution of residuals. TS-models with seasonal changes and structural
breaks. Dummies variables. Bai — Perron estimation method.

Section 7.Autoregressive integrated moving average model ARIMA.

Box-Jenkins approach.

Topic 7.1.DS-models and integrated time series. ARIMA-model.
Simple differences. Difference stationary model (DS-model). Integrated time
series and ARIMA(p,d g) model.

Topic 7.2. Box-Jenkins approach.
Unit root tests. ADF-rest. BPUR-test. DS-models with structural changes.

Topic 7.3. Seasonal ARIMA models SARIMA.Box — Jenkins approach.

Seasonal differences. Additive and multiplicative seasonality. Using log
transformation. Seasonal AR and MA components. Estimation and testing of the
SARIMA(p,d g; P,D,Q) model. Forecasting based on the SARIMA model.

Section 8. Time series models with heterogenous volatility.

Topic 8.1. Models with unconditional heteroscedasticity.

The concept of unconditional heteroscedasticity. Causes and types of
unconditional heteroscedasticity. Methods for constructing time series models with
unconditional heteroscedasticity.

Topic 8.2. Autoregressive conditional heteroscedasticitymodel ARCH.
Effects of conditional heteroscedasticity. ARCH and GARCH models. Methods for
testing conditional heteroscedasticity. Constructing ARCH, GARCH models.

Topic 8.3. Forecasting of financial marketsbased on ARIMA-GARCH model.
Modeling and analysis of financial markets based on ARIMA-GARCH model.
Forecasting of financial markets returns and volatility using ARMA-GARCH models.

Section 9. Cointegrated time series and error correction model.
Topic 9.1. Cointegration and error correction mechanism.
Spurious regression and cointegration. Cointegrated time series and error
correction mechanism.
Topic 9.2. Error correction model and Engle — Granger approach.

Error correction model. Long-term dependence. Short-term dependence. The
case of a single cointegration equation. Methods for estimating the cointegration
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equation.Engle — Granger approach. Cointegration tests. Forecasting based on the
error correction model.

10



TEACHING AND METHODOLOGICAL MAP OF THE DISCIPLINE

Full-time form of higher education with the use of distance learning technologies (DLT)

A In-class hours X
S =
g e 3 § S 9 g 9 5
b=t Title of section, topic = < S22 | B & < S Form of control
S 2 8| X EZ| 58| = 5
@ D S TG oG @) o
= E
1 2 4 5 6 7 8 9
1 Statistical approach in
economic and finance data analysis
Introduction to statistical analysis and modeling of .
11 . ; . 1 Interview.
economic and financial data.
12 Econometric modeling 1 Interview.
approach.
5 Probabilistic models of economic data and their 2 1
preliminary analysis
51 Basic probability distributions in economic 1 Interview.
researches.
29 Prellmlr!ary analysis of data distributions in 1 1 Interview.
economic researches.
3 | Statistical estimation and testing hypothesis 2
3.1 | Statistical parameter estimates and their properties 1 Interview.
3.2 | Statistical testing hypothesis. 1 Interview.
Regression analysis of
4 : : : 4 3 4
economic and financial data
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General Linear Statistical Model (GLSM) and its

4.1 . Interview.
special cases.
Least Square Method of estimation (LS) in .
4.2 - : Interview.
traditional assumptions
4.3 | Testing the adequacy of regression models. Oral survey.
4.4 | Analysis of the model’s residuals. g‘;ﬁort on the work-shop
4.5 | Choosing the best model using information statistics. Interview.
4.6 | Regression forecasting. Oral survey.
5 Economic time series models: classification and
typical features
5.1 | Classification of economic time series models. Oral survey.
5.2 | Typical structure of economic time series models. Individual tasks.
53 Seasonal adjusted and decomposition of economic Report on the work-shop
' time series. task.
5 Stationary time series analysis, modeling and
forecasting
6.1 | Stationary time series and their characteristics. Individual tasks.
6.2 | Main types of stationary time series models. Oral survey.
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Report on the workshop

6.3 | Estimation and testing the adequacy of TS-models 2 task
7 Autoregressive integrated moving average model 5 4 4
ARIMA. Box — Jenkins approach
71 DS-models and integrated time series. ARIMA- 1 Individual tasks
model.
7.2 | Box-Jenkins approach. 1 2 2 g‘;ﬁort on the work-shop
73 Seasonal ARIMA models SARIMA. Box — Jenkins 9 9 Report on the workshop
' approach. task.
Time series models with
8 . 2 4 4
heterogenous volatility
8.1 | Models with unconditional heteroscedasticity. 2 Review
8.9 Autoregressive conditional heteroscedasticity model 5 5 Individual tasks
ARCH
8.3 Forecasting of financial markets based on ARIMA- 5 5 Report on the workshop
' GARCH model. task
Cointegrated time series and error correction
9 4 2 4
model
9.1 | Cointegration and error correction mechanism. 2 1 2 Individual tasks
Error correction model and Engle — Granger Report on the workshop
9.2 2 1 2
approach. task
TOTAL 22 22 22

13




INFORMATION AND METHODOLOGICAL PART

List of basic literature

1. Consoli, S. Data Science for Economics and Finance. Methodologies and
Applications / S. Consoli, D. Reforgiato Recupero, M. Saisana // Springer, 2021. —355 p.
—[DnexTponnslit pecypc]. — Pexum nocryma:

https://link.springer.com/book/10.1007/978-3-030-66891-4.

2. Greene, W. Econometric Analysis. 8th Edition / W. Greene // Pearson
Education Limited, London, 2018. - 1126 p. — [DaekrponHnsliipecypc]. —
Pexumpocryna:

https://api.pageplace.de/preview/DT0400.9781292231150 A39514649/preview-
9781292231150 A39514649.pdf

3. Stock, J.H. IntroductiontoEconometrics /J.H.Stoc, M.W.Watson // Global-
EditionPearsonEducationLimited. 2020. — 779 p. — [DnekTpoHHbI pecypc]. — Pexum
nocryma:https://www.sea-stat.com/wp-content/uploads/2020/08/James-H.-Stock-Mark-
W.-Watson-Introduction-to-Econometrics-Global-Edition-Pearson-Education-Limited-
2020.pdf

4, Tsay, R.S. Analysis of Financial Time Series, Third Edition/ R.S. Tsay
/Il Wiley-Interscience, 2010, 683 p. — [DaekTponHsliipecypc]. — PexxumaocTyna:

https://cpb-us-
w2.wpmucdn.com/blog.nus.edu.sg/dist/0/6796/files/2017/03/analysis-of-financial-time-
series-copy-2ffgm3v.pdf

S. Marnyc, . P. DOxonomerpuka. HauvanmpHblii kypc : [yueOnuk] / 5.
P. Marnyc, II. K. KaremmeB, A. A. Ilepecenxuii. - 9-¢ u3g., ucmp. - Mocksa :
Nznarensckuii Jom "Jleno" PAHXul'C, 2021. - 503 c.

List of additional literature

1.  EViews Tutorials. DNEKTPOHHBIH
pecypc:https://www.eviews.com/Learning/index.html

2. EViews 11Getting Started, DmekTpoHHBIIpecypc:

https://www.eviews.com/download/EViews%2011%20Getting%20Started.pdf

3. Malugin, V.l. The Securities Market: Quantitative Methods of Analysis.

Moscow: Delo, 2003, 320 p. (in Russian)

4. Malugin, V.l. Methods of Analysis of Multivariate Econometric Models with

Heterogeneous Structure. Minsk: BSU, 2014, 351 p. (in Russian)

5. Kharin, Yu.S. Econometric Modeling / Yu.S. Kharin, V.l. Malugin, A.Yu.

Kharin — Minsk: BSU, 2003, 318 p. (in Russian)
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https://www.eviews.com/download/EViews%2011%20Getting%20Started.pdf

List of recommended diagnostic tools and methodology for final mark formation

The object of diagnostics of students’ competences is the knowledge and skills
acquired as a result of studying the academic discipline. Identification of
studentslearning achievements is carried out by means of current and interim
certification.

The following means of current certification can be used to diagnose

competences:
° Interview,
o Oral survey,
) Individual task,

o Report on the workshop (practical classes) task.

The form of interim certification in the discipline “Statistical Modeling and
Analysis of Data in Economics and Finance” in accordance with the curriculum is an
exam.

A rating system of the student knowledge is used for the final mark formation,
which makes it possible to trace and evaluate the dynamics within the process of
achieving learning objectives. The rating system stipulates the use of weighting
coefficients for current and interim certification of students in the academic discipline.

The final mark formation in the course of control measures for current
certification (approximate weighting coefficients determining the contribution of current
certification to the mark for passing interim certification) includes:

— performance of interview — 20 %;

— performance of oral survey— 20 %;

— performance of individual tasks — 20 %

— report on the workshop task — 40 %.

The final mark for the discipline is calculated on the basis of the mark of current
certification (rating system of knowledge) —60 % and end-of-term exam mark —40 %.

Approximate list of practical(workshop) classes

Class Ne 1. Preliminary analysis of data distributions in economic researches.

Class Ne 2. Testing the adequacy of regression models and analysis of the model’s
residuals.

Class Ne 4. Regression forecasting and choosing the best model using information
statistics.

Class Ne 5. Seasonal adjusted and decomposition of economic time series.

Class Ne 6. Estimation and testing the adequacy of TS-models with structural
breaks and seasonal changes.

Class Ne 7. Construction of the DS-models with structural changes.

Class Ne 8. Construction of the SARIMA model using the Box-Jenkins approach.

Class Ne 9. Forecasting of financial markets based on ARIMA-GARCH model.
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Class Ne 10. Testing spurious regression and cointegration.
Class Ne 11. Construction of the error correction model using Engle — Granger
approach.

Approximate topics of seminar classes

Class Ne 1.Basic probability distributions in economic researches.

Class Ne2. Statistical methods for parameter estimation and hypothesis testing.

Class Ne3. Least Square Method of OLSM estimation in traditional assumptions.

Class Ne 4. Choosing the best model, using information statistics.

Class Ne 5. Seasonal adjusted and decomposition of economic time series.

Class Ne 6.Main types of stationary time series models: AR, MA, ARMA.

Class Ne 7. Unit root tests. ADF-test. BPUR-test.

Class Ne 8. Construction of the TS-model with multiple structural breaks using
Bai — Peron approach.

Class Ne 9. Forecasting of stock markets based on ARIMA-GARCH models.

Class 10. Analysis of business cycles using TRAMO/SEATS and Hodrick —
Prescott methods.

Class Ne 11. Construction of the error correction model in macroeconomic
researches.

Description of innovative approaches and methods for teaching the discipline

When organizing the educational process, a practice-based approach is
used,which entails the following:

— mastering the educational content through solving practical tasks;

—acquiring skills for effective performance in various types of professional

activities;

— orientation towards idea generation, implementation of students' group

projects, development of business culture;

— use of evaluation procedures, assessment methods, indicating the formation of

professional competences.

Methodological recommendations for the organization of independent work

Independent work for the purpose of studying the material of the academic
discipline involves working with recommended educational literature and Internet
resources. Theoretical information is consolidated by completing laboratory
assignments, during which one should be guided by the methodological developments
posted in the electronic library of the university and on the educational portal.
Additional assignments (tests, assignments for independent completion) may also be
offered for self-assessment and deeper assimilation.
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Approximate list of questions for the exam

1. General characteristics of statistical analysis and modeling problems in
economic and finance.

2. General form of econometric models and main stages of their building.

3. The main purposes and tasks of econometric modeling.

4, Typical structure of economic and financial time series model.

5 Decomposition of economic time series model.

6. Stationary time series models and their properties.

7. Autocorrelation analysis of time series based on the of autocorrelation (AC)
and partial autocorrelation (PAC) functions.

8. Autoregressive models AR(p): properties and stationarity condition.

Q. Moving average models MA(Q): properties and invertibility condition.

10.  ARMA(p,q) models and their properties.

11. Identification of ARMA model based on AC and PAC functions and
correlograms.

12.  Regression models and traditional model assumptions.

13.  OLS estimates of regression and autoregressive models.

14. The problem of the statistical and economic adequacy of econometric
models.

15. Determination coefficient and its properties. Adjusted determination
coefficient.

16.  Durbin — Watson statistic and its application.

17.  Information statistical criteria AIC, SC, HQC and their application.

18.  Analysis of statistically significant of the parameter’s estimates based on
t-criterion.

19.  Analysis of the model adequacy based on F-criterion.

20.  The form of statistical criteria based on P-value.

21.  Autocorrelation analysis of the model residuals based on correlograms and
Q-statistic.

22.  Analysis of residual heteroscedasticity using the White test.

23.  Analysis of the random values distribution based on goodness-of-fit tests.

24.  Analysis of the normality of the residual’s distribution based on Jarcques —
Bera test.

25. Time series models with deterministic trends and methods for their
construction. TS-models

26.  Seasonal smoothing methods of economic and financial time series.

27.  Use of the Hodrick-Prescott statistical filter to extract the economic cycle.

28.  Structural changes in econometric models. Examples of linear trend models
with structural changes.
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29.

Using dummy variables in time series with deterministic trend and

structural changes.

30.

Using seasonal dummy variables in time series with deterministic trend and

seasonal changes.

31.
32.
33.
34,
model.
35.
adequacy of
36.
37.
38.
39.
40.
41.
42.
43.
44,
approach.

Nonstationary time series models with stochastic trends. DS-models.
Simple and seasonal differencing operators and their application.

Building DS-models with structural changes.

Integrated time series models. Definition and properties of the ARIMA

Building ARIMA models based on the Box — Jenkins approach. Testing the

the ARIMA model.

Building seasonal ARIMA models.

Unit root ADF-test and BPUR-test.

Conditional heteroscedasticities effects in financial time series.

Conditional heteroscedastic models ARCH and GARCH and there building.
ARCH LM heteroscedastic test.

Spurious regression and cointegration.

Error correction mechanism. Long-run and Short-runrelationships.

Engle — Granger Cointegration test

Construction of an Error Correction Model using the Engle — Granger
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JIONTOJTHEHUA U UBSMEHEHMSA K YYEBHOHM ITPOI'PAMME YO

Ha / y4eOHBIN TOJ

i JlonmoaHeHUs U U3BMEHEHUS OcHoBanue

VYyebHas nporpaMma rnepecMoTpeHa u 0100peHa Ha 3aceTaHuu Kadeapbl
(mpoTokon Ne OT 202 r1.)

3aBemyromuii kadeapoi

YTBEPXIAIO
Jexan daxynbrera
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