2008-2009 m.m.

Magistro studijy programa EKONOMETRIJA

Pirmas kursas

I semestras

Sando kodas . Auditorinis darbas'
Dalyko pavadinimas Kr P Pr 3 K T A
EKOM Ekonometrija 4 48 16 16 E
DGST Daugiamat¢ statistika 4 48 32 E
MKEA Mikroekonominé analizé 4 32 32 16 E
IMIM Im¢iy ir imitaciniai metodai 4 48 32 E
Pasirenkamasis dalykas 4 E
IS viso: 20
II semestras
Sando kodas . Auditorinis darbas
Dalyko pavadinimas Kr P Pr S K T A
FNEK Finansy ekonometrija 4 48 32 E
ELTP Ekonometriné lukesciy teorija ir praktika 4 32 16 16 E
MKET Makroekonomikos teorija 4 32 32 16 E
Pasirenkamasis dalykas 4 E
Pasirenkamasis dalykas 4 E
IS viso: 20
2009/2010 m.m.
| Antras kursas
III semestras
Sando kodas . Auditorinis darbas
Dalyko pavadinimas Kr P Pr S K T
Pasirenkamasis dalykas 4 E
Magistro baigiamasis darbas 16 32 G
IS viso: | 20
Pasirenkamieji dalykai
BAJS Bajeso metodas ekonometrijoje 4 32 16 16 E
ASST Asimptotiné statistika 4 48 16 E
NEEM Neparametriniai ekonometriniai modeliai | 4 32 16 16 E
RSSA Taikomoji rinkos sarangos ir jmoniy 4 32 32 E
strategijos analizé
PADE Paneliniy duomeny ekonometrija 4 32 16 16 E
DBPM Dinaminiai bendrosios pusiausvyros 4 32 16 16 E
modeliai
STAN Stochastiné analizé 4 48 16 16 E
FIMM Finansy matematikos modeliai 4 64 E
LOTE Losimy teorija 4 32 16 16 E
ADDA Auksto daznio duomeny analizé 4 32 16 16 E
LETE Laiko eiluciy teorija 4 32 16 16 E
VSFN VieSojo sektoriaus ekonomika ir finansai | 4 32 16 16 E
TPEN Tarptautiné prekyba ir finansai 4 32 16 16 E
MAEK Siuolaikiné matematin¢ ekonomika 4 32 30 E

' P — paskaitos, Pr — pratybos, S — seminarai, K — kontroliniai/kolokviumai, L. —

laboratoriniai darbai




Dalyko apraSas
(Course Syllabus)

Dalyko kodas
(Course unit code)

STDM

Dalyko pavadinimas (Course unit title)

Daugiamaté statistika
(Multivariate statistics)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. V. Cekanavitius,
Prof. A. Rackauskas,
Prof. R. Leipus

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko sando lygis
(Level of course)

Antrosios pakopos, gilinamasis
( second cycle, deepening)

Semestras Antras semestras
(Semester) (second semester)
Privalomasis ar pasirenkamasis Privalomasis
(Compulsory or Elective) (Compulsory)
ECTS kreditai 6

(ECTS credits)

VU kreditai 4

(VU credits)

Auditorinés valandos

Viso dalyko 80 val.

Paskaity 48 val.

Pratyby 32 val.

Laboratoriniy darby 0 val.

Seminary 0 val.

Kontroliniy darby 1

Reikalavimai
(Prerequisites)

Asimptoting statistika ASST
(Asymptotical statistics ASST)

Déstomoji kalba
(Language of instruction)

Lietuviy (reikalui esant, angly)
(Lithuanian, English on request)

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning utcomes)

Tikslas - supazindinti su daugiamatés statistikos kriteriju
kiirimo ir taikymo principais.

Studentas isisavina  kintamuyju tiesiniy  daugdary
interpretacija bei jomis gristy kriteriju taikyma.

Konkretiems duomenims gali parinkti kriterijy ir ji praktiskai
pritaikyti bei interpretuoti gautus rezultatus.

(The purpose of this course — to introduce the development
and application principles of multidimensional criterions of
statistics.

The student makes master of interpretation of variable’s
linear manifold and of criterion’s application that is
reasoned by these manifolds.

They can choose the right criterion for particular data and
apply it practically also can interpret results.)

Dalyko sando turinys
(Course unit content)

Diskriminantiné analizé.

Taikymo salygos. Kanoninés funkcijos. Klasifikavimas.
Prognozavimas.
Klasteriné analizé.
Panasumo matai. Jungties metodai. Klasterizavimo metodai.
Tikimybinis ir netikimybinis klasterizavimas. Dendrograma.
Faktorine analize.
Kaizerio-Mejerio-Olkino statistika. Pagrindiniy komponenciy
analizé. Kintamyjy bendrumai. Faktoriniai  svoriai.
Ortogonaltis ir neortogonaliis sukimai. Faktoriniy reik§miy
skai¢iavimai. Kanoniné koreliacija. MANOVA, ANCOVA ir

MANCOVA. Trajektorijy analizé. Hierarchiniai tiesiniai
modeliai. Struktiiriniy lyg€iy modeliai su latentiniais
kintamaisiais.

Discriminant analysis.

Conditions  of  application. Canonical  functions.

Classification. Forecasting.
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Cluster analysis.

Measures of similarity. Methods of a connective. Methods of
clusterization. Dendrongram.

Factor analysis.

Keizer-Mejer-Olkin statistic. Analysis of main components.
Affinity of variables. Factor weigths. Orthogonal and non-
orthogonal rotations. Computation of factor values.
Canonical correlation. MANOVA, ANCOVA ir MANCOVA.
Analysis of trajectory. Hierarchical linear models. Models of
structural equations with latent variables.

Pagrindinés literatiiros sarasas (Reading
lisy)0

1. R.Johnson,D.Wichern. Applied Multivariate statistical
Anglysis. Prentice Hall, (2002) (2002 m. leidimas yra
MIF bibliotekoje, 519.2/J0-89; 1988 m. leidimas — EF
bibliotekoje, 311:519.2 Jo-92.)

2. V.Cekanavicius, G.Murauskas. Statistika ir jos taikymai
IL. TEV. 2002 (galima isigyti knygynuose arbs TEV
leidykloje).

3. Everitt, Brian S. An R and S-PLUS companion to
multivariate analysis. London, Springer, 2005 (MIF
bibliotekoje).

Papildomos literatiiros sarasas

1. Liitkepohl, Helmut. New introduction to multiple time
series analysis. Berlin, Spinger, 2005 (MIF biblioteka)

Mokymo metodai Paskaitos, pratybos, individualios praktinés uzduotys,
(Teaching methods) kontrolinis ir kolokviumas
(Lectures, practice, individual home-work, midterm exam).
Vertinimas Nuolatinis 4 praktinés uzduotys
(Evaluation) Tarpinis Kontrolinis ir koliokviumas
Galutinis Egzaminas

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80 procenty paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

Teigiamai jvertintos praktinés uzduotys; iskaitytas kontrolinis
darbas, i$laikytas koliokviumas ir ilaikytas egzaminas.
(positively evaluated practical tasks and test, passed
midterm exam and exam (at least 50% positive ansvers)).

Vertinimo budas
(Assessment methods)

Q=0.2KD+0.2PU+0.6E
Q-galutinis jvertinimas
KD- kontrolinio darbo jvertinimas
PU-praktiniy uzduociy jvertinimas
E-egzamino jvertinimas

Q - final mark
KD - colloquium mark
PU - mark of practical exercises

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos komiteto

2009 01 29




Dalyko aprasas
(Course Syllabus)

Dalyko kodas EKOM
(Course unit code)
Dalyko pavadinimas Ekonometrija

(Course unit title)

(Econometrics )

Déstytojo (-ju) pedagoginis
vardas, vardas ir pavardé
(Name and title of lecturer)

Doc. Dr. Remigijus Lapinskas
Doc. Dr. Marijus Radavicius

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis

(Level of course) (Second cycle, deepening)

Semestras 1 semestras

(Semester) (1 semester)

Privalomasis ar pasirenkamasis | Privalomasis

(Compulsory or Elective) (Compulsory)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 80 (48+16+16=80) val. (5 val. per sav.)

Paskaity 48 val.

Seminarai

Pratybos 16 val.

Laboratoriniy darby 16 val.

Kontroliniy darby 1

ISklausyti kursai
(Prerequisites)

Praktiné ekonometrija (ne maziau 2 kr.), Ekonometrija (ne maziau 2 kr.)
(Practical Econometrics (not less than 2 cr.), Econometrics (not less than 2 cr.))

Déstomoji kalba
(Language of instruction)

Lietuviy arba Angly
Lithuanian or English (on request)

Kurso tikslai ir numatomi
gebéjimai

(Objectives and learning
outcomes)

Suteikti  Siuolaikinés  (mikro)ekonometrijos = matematinius
pagrindus, supazindinti su pagrindinémis ekonometrinéje
analizéje taikomy regresiniy modeliy klasémis, jy ypatumais ir
interpretacija bei statistinio tyrimo principais. Studentai
iSmoksta operuoti modeliais ir jy savybémis, sudaryti modelio
specifikacijg, atitinkanciag tiek ir imties sudarymo ypatybes, tiek
ir ekonominj modelj, sugeba atlikti ekonominiy duomeny
analize ir interpretuoti rezultatus.

The purpose of this course is to provide mathematical
background of modern (micro)econometrics, to discuss main
classes of regression models used in econometric analysis, their
pecularities, interpretation and methods of statistical
exploration. Studens learn to operate with models and their
properties, to make model specification suited both to the data-
source and the economic model. They are able to perform
analysis of economic data and to interpret the results.

Dalyko turinys
(Course unit content)

Paskaitos

1. Bendrasis tiesinis modelis ir jo taikymai ekonometrijoje. Dispersiné bei
kovariaciné analizé ir miSrieji modeliai. Paneliniai duomenys. Apibendrintas
momenty metodas (AMM) ir jo taikymas pakeliniams duomenims. Hausman’o
testas. Vienalaikiy lyg¢iy sistemos ir instrumentiniai kintamieji.

2. Binarinis atsako kintamasis: probit ir logistiné regresija. Pasléptojo kintamojo
modelis. Diskretus pasirinkimas su atsitiktine naudingumo funkcija.
Nepriklausomumo nuo alternatyvy principas.

3. Apibendrintieji tiesiniai modeliai.

Pavyzdziai: Gauso, logistiné ir Puasono regresija, logtiesiniai modeliai, trukmés
arba istoriniai duomenys.

Parametry vertinimas ir hipoteziy tikrinimas: asimptotiné tikétinumo ir AMM
teorija. Skai¢iavimo metodai: FiSerio ir iteratyvusis svertinis maziausiy
kvadraty.

4. Duomenys su praleistais stebéjimais.

Cenziiravimas. Pasléptasis kintamsis ir arba ribotojo atsako kintamojo modeliai.
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EM algoritmas. Pavyzdziai: Gauso skirstiniy misinio, Tobit ir Heckman
modeliai.

5. Diskretaus pasirinkimo modeliai, hierarchiné logistin¢ ir daugiamaté probit
regresija. Daugiamaté kokybiniy duomeny analizé. Grafiniai logtiesiniai
modeliai.

Pratybos

Skirtos paskaitose iSdéstytos teorijos taikymams konkretiems ekonometriniams
uzdaviniams.

Laboratoriniai darbai

pirmas laboratorinis darbas yra skirtas konkretaus ekonominio
modelio imitacijai ir analizei su kompiuteriu, antrasis - realiy
duomeny tyrimui

Lectures

1. General linear model and its econometric applications.
Analysis of variances and covariances and mixed models. Panel data.
Generalized Method of Moments (GMM) and its applications for panel data.
Hausman test. Systems of simultaneous equations and instrumental variables.
2. Binary response variable: probit ir logistic regression. Latent variable
model. Discrete choice with a random utility function. Principal of
independence of irrelevant alternatives.

3. Generalized linear models.
Examples: Gaussian., logistic and Poisson regression, loglinear and duration
models. Parameter estimation and hypotheses testing: asymptotic theory of
likelihood and GMM. Computation methods: Fisher score and iteratively
reweighted least squares.

4. Data with missing observations.

Censoring. Latent variable and models for limited dependent variable. EM
algorithm. Examples: Gausian mixtures, Tobit and Heckman models.

5. Models for discrete choice, hierarchical logistic and multivariate probit
regression. Multivariate anglysis of qaulitative data. Graphical loglinear
models.

Practicals

Are devoted to specific econometric applications of the theory presented in
lectures.

Laboratories

the first laboratory is devoted to analysis of computer-simulated
economic model, the second one is devoted to exploration of
real data.

Pagrindinés literatiiros sarasas
(Reading list)

1. Radav¢ius M. Regresiniai modeliai. Paskaity konspektas (ruosiamas).

2. Greene W.H., Econometric Analysis. 5th ed. Upper Saddle River, New
Jersey: Prentice-Hall, 2002. (yra MIF bibl.)

3. Cameron, A.C and Trivedi, P.K. Microeconometrics. Cambridge: University
Press, 2005. (yra MIF bibl)

Papildomos literatiiros sarasas

1. Wooldridge, J. Econometric Analysis of Cross Section and Panel Data. MIT
Press, 2002. (MIF bibl.)

2. Jurajda S. Econometrics of Panel Data and Limited Dependent Variable
Models. Charles University, 2003.

http://www.cerge-ei.cz/pdf/lecture _notes/LNO3new.pdf

3. Maddala, G.S. Limited Dependent and Qualitative Variables in
Econometrics. Cambridge University Press: Cambridge, 1983.

4. Duncan A. Cross-Sectional and Panel Data Econometrics. Nottingham
University, 2000.
http://www.nottingham.ac.uk/~lezad/teaching/cspd.htm#lectures

5. Katprmres I1.K., Marnyc S.P., Ilepecenknii A.A. OxoHOMeTprKa. HaganbHbIH
Kypc (6 m3x.) Mocksa: Jleno, 2005. (Ekonometrinés analizés katedra).

Mokymo metodai
(Teaching methods)

Paskaitos, pratybos ir laboratoriniai darbai; 1 kontrolinis darbas
(Lectures, tutorials and labs; 1 test)

Lankomumo reikalavimai
(Attendance requirements)

Ne maziau kaip 80% paskaity ir pratyby
(At least 80% of lectures and tutorials)

Atsiskaitymo reikalavimai
(Assessment requirements)

Uzskaitytas kontrolinis darbas, atlikti laboratoriniai darbai ir i$laikytas
egzaminas.

(In order to be graded, one must perform all labs, pass the test and the final
exam)



http://www.nottingham.ac.uk/~lezad/teaching/cspd.htm#lectures
http://search.mywebsearch.com/mywebsearch/redirect.jhtml;jsessionid=BA67F38556E573EB59E04DFB1459BCDF?qid=7C254B6FD01E998E036CD133430F9EF7&action=pick&pn=1&searchTerm=Econometrics+of+Panel+Data+and+Limited+Dependent+Variable+Models&ptnrS=ZRxdm070&st=kwd&cb=ZR&pg=GGmain&ord=0&redirect=http://www.cerge-ei.cz/pdf/lecture_notes/LN03new.pdf&ct=AR

Vertinimo budas
(Assessment methods)

30% - kontrolinis darbas, 30% - laboratoriniai darbai, 40% galutinis egzaminas
(test (30%), labs (30%), final exam (40%))

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos
komiteto

2009 01 29

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

MIM

Dalyko pavadinimas
(Course unit title)

Im¢iy metodai ir imitacinis modeliavimas
Sampling and simulation methods

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. dr. Aleksandras Plikusas
Doc. dr. Marijus Radavicius

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, pleciamasis

(Level of course) (Second cycle, deepening)

Semestras 1 semestras

(Semester) (1 semester)

Privalomasis ar pasirenkamasis Privalomasis

(Compulsory or Elective) (Compulsory)

ECTS kreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 80 (48+32=80) val. (5 val. per sav.)

Paskaitos 48

Seminarai 0

Pratybos 0

Laboratoriniai darbai 32

Reikalavimai
(Prerequisites)

Praktiné ekonometrija (ne maziau 2 kr.),
Ekonometrija (ne maziau 2 kr.)

(Practical Econometrics (not less than 2 cr.),
Econometrics (not less than 2 cr.))

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly (pagal pageidavima)
Lithuanian or English (on request)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Kurso tikslas - supazindinti studentus su imciy teorijos bei imitacinio
modeliavimo metodais ir ju taikymais atlickant iméiy tyrima, analizuojant
duomenis bei darant statistines iSvadas.

Studentai iSmoksta suplanuoti im¢iy tyrima, sukonstruoti tiriamos populiacijos
parametry jvertinius bei jvertinti ty jvertiniy tiksluma, taikyti im¢iy metodus ir
imitacini modeliavima sprendziant sudétingus = statistinio  vertinimo,
optimizavimo, modelio parinkimo ir pagrindimo uzdavinius.

The course is designed to introduce survey sampling and simulation methods
their applications in sampling, data anglysis and inference. The students learn
to conduct a sample survey, to construct estimators of population parameters
and also to estimate the accuracy of these estimators, to apply sampling and
simulation methods to complex or otherwise intractable problems of statistical
estimation, optimization, model selection and validation.

Dalyko turinys
(Course unit content)

Paskaitos

1. Im¢iy teorijos pagrindai

1.1. Paprastoji atsitiktiné imtis. Sumos, vidurkio, dalies ivertiniai, §iy ivertiniy
dispersijos.

1.2. Imtys i§ baigtinés ir begalinés populiacijos. Emimo paklaidos vertinimas,
pasikliautinasis intervalas, variacijos koeficientas.

1.3. Sumos ir vidurkio vertinimas populiacijos srityje.

1.4. Kokybiniy rodikliy vertinimas.

1.5. Imties dydzio nustatymas.

1.6. Emimas su nelygiomis tikimybémis, Bernulio, Puasono imtys. Imties plano
efektas.

1.7. Sluoksninis émimas. Optimalus imties paskirstymas.

1.8. Regresiniai ir kalibruotieji jvertiniai.
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1.9. Lizdinés ir daugiapakopés imtys. Sisteminé imtis. Dispersijos analizé.

1.10. Neatsakymai i apklausas.

1.11. Sudétingi im¢iy tyrimy planai. Dispersijos vertinimas kartotiniy rinkciy
metodais. Realiy statistiniy tyrimy plany pavyzdziai.

2. Kartotiniy rinkéiy metodai ir jy taikymai.

2.1. Savirankos (bootstrap), visrak¢io (jack-knife) ir kryzminio patikrinimo
(cross-validation) metodai.

2.2. Kartotiniy rinkéiy metodo teoriniai pagrindai. Parametriniai ir
neparametriniai savirankos metodai.

2.3. Poslinkio korekcija ir dispersijos vertinimas.

2.4. Pasikliautinieji intervalai ir hipoteziy tikrinimas.

2.5. Specialtis savirankos metodai, priklausomy stebéjimy saviranka.

2.6. Modelio parinkimo ir pagrindimo problema. Kryzminio patikrinimo ir
savirankos metodai.

3. Imitaciniai statistinio vertinimo metodai.

3.1. Imitacinis (Monte Karlo) didZiausio tikétinumo metodas.

3.2. Apibendrintas imituoty (generuoty) momenty metodas.

3.3. Imitaciniai Bajeso metodai. Paprastasis ir Markovo grandiniy Monte Karlo
metodas. Metropolis-Hastings ir Gibbs émimo algoritmai.

Laboratoriniai darbai

pirmame laboratoriniame darbe atlickamas simuliuotos populiacijos apklausos
tyrimas, antrasis laboratorinis darbas yra skirtas kartotiny rinkéiy metody
palyginimui su tradiciniais statistinés analizés metodais modeliuojant su
kompiuteriu, treciasis yra skirtas ekonometrinio modelio realiems duomenims
parinkimui kryzminio patikrinimo ir savirankos metodais bei ju palyginimui su
informaciniais kriterijais, ketvirtajame reikia sudaryti sudétingo ekonominio
proceso ar situacijos matematini modelj, imitituoti netiesioginio §io proceso
stebéjimy duomenis, atlikti juy statisting analizg ir gautus rezultatus panaudoti
priimant optimalius sprendimus.

Lectures

1. Sampling theory.

1.1. Simple random sample. Estimators of the total, mean, proportion, and
their variances.

1.2. Sampling from finite and infinite population. Estimation of sampling error.
Confidence interval. Coefficient of variation.

1.3. Estimation of total and mean for population domain.

1.4. Estimation of qualitative indicators

1.5. Determination of sample size.

1.6. Unequal probability sampling, Bernoulli, Poisson sampling. Design effect.
1.7. Stratified sampling. Optimum sample allocation.

1.8. Regression and calibrated estimators.

1.9. Cluster and multi-stage sampling. Systematic sampling. Analysis of
variance.

1.10. Dealing with nonresponse.

1.11. Complex sampling designs. Resampling methods for variance estimation.
Examples of sampling designs of real surveys.

2. Resampling methods and their applications.

2.1. Bootstrap, jack-knife and cross-validation.

2.2. Theoretical background of resampling methods. Parametric and
nonparametric bootstrap.

2.3. Baies correction and estiamation of variance.

2.4. Confidence intervals and hypotheses testing.

2.5. Special bootstrap methods, bootstrapping dependent observations.

2.6. Model selection problem. Cross-validation and bootstrap methods.

3. Simulation based statistical inference.

3.1. Simulated maximum likelihood.

3.2. Generalized method of simulated moments.

3.3. Bayesian simulation methods. Ordinary and Markov chain Monte Carlo
methods. Metropolis-Hastings and Gibbs sampling algorithms.

Laboratories

In the first laboratory a survey of simulated population sampling is performed,
the second laboratory is devoted to comparison of resampling methods with
traditional methods of statistical inference using computer simulations, the
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third one is devoted to model selection problem for real data by by making
andvantage of cross-validation and bootstarp and comparison of them with
information criteria, in the forth laboratory it is required to build a
mathematical model of complex economical process or situationa on the basis
of economical theory, simulate data of indirect observations of this process, to
perform econometric analysis of the data and to apply the results for optimal
decision making.

Pagrindinés literatiiros sarasas
(Reading list)

1. Hjorth, Urban J.S. Computer Intensive Statistical Methods, Chapman and
Hall, 1993. (Bus nupirkta MIF bibl.)

2. Sarndal C.-E., Swenson B., Wretman J., Model Assisted Survey Sampling.
Springer-Verlag, 1992. (yra Ekonometrinés analizés katedroje)

3. Krapavickaité D., Plikusas A., Iméiy teorijos pagrindai. Technika, Vilnius,
2005. (yra MIF bibliotekoje)

4. Efron, Bradley. The jackknife, the bootstrap and other resampling plans.
Philadelphia, Society for Industrial and Applied Mathematics, 1994. (yra MIF
bibliotekoje)

5. Train, Kenneth E. Discrete choice methods with simulation, Cambridge
University Press, 2003. (laisvai prieinama internete,
http://elsa.berkeley.edu/books/choice2.html )

Papildomos literatiiros sarasas

1. Christian Gourieroux, Alain Monfort (1996). Simulation-Based
Econometric Methods. Oxford University Press.

2. Davison, A.C. and Hinkley , D.V. Bootstrap Methods and Their Application,
Cambridge University Pr, 1997. (yra MII)
3. Cochran W.G., Sampling Techniques. John Wiley & Sons, 1964. (yra
katedroje)
4. Humberto Barreto, Frank Howland. Introductory Econometrics: Using
Monte Carlo Simulation with Microsoft Excel with CDROM,
Cambridge University Press, Cambridge, 2005. (Uzsakyta)
5. Efron, Bradley and Tibshirani, Robert J. An Introduction to the Bootstrap,
Chapman & Hall, 1993.

Mokymo metodai
(Teaching methods)

Paskaitos, laboratoriniai darbai komputeriy klaséje, koliokviumas
(Lectures, computer laboratories, midsemester examination)

Lankomumo reikalavimai
(Attendance requirements)

Ne maziau kaip 50% paskaity.
(At least 50% of lectures.)

Atsiskaitymo reikalavimai
(Assessment requirements)

ISlaikytas koliokviumas ir galutinis egzaminas.
(Passed midsemesterand final exams)

Vertinimo budas
(Assessment methods)

30% laboratoriniai darbai, 30% koliokviumas, 40% galutinis egzaminas
(Computer laboratories (30%), midsemester exam (30%), final exam (40%))

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos
komiteto

2009 01 29



http://search.mywebsearch.com/mywebsearch/redirect.jhtml?qid=EB5EF56CC2B464C5A532BD66B9465DCB&action=pick&pn=1&searchTerm=Discrete+Choice+Methods+with+Simulation&ptnrS=ZRxdm070&st=kwd&cb=ZR&pg=GGmain&ord=0&redirect=http://elsa.berkeley.edu/books/choice2.html&ct=AR

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

MKEA

Dalyko pavadinimas
(Course unit title)

Mikroekonominé analizé
(Microeconomic analysis)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Dr. Virmantas Kvedaras

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis
(Level of course) (Second cycle, deepening)
Semestras 1 semestras
(Semester) (1* semester)
Privalomasis ar pasirenkamasis Privalomas
(Compulsory or Elective) (Compulsory)
ECTS Kkreditai (ECTS credits) 6
VU Kkreditai (VU credits) 4
Auditorinés valandos Viso dalyko 80 (32+16+32) val. (5 val. per sav.)
Paskaity 32
Seminary 16
Pratyby 32

ISklausyti kursai
(Prerequisites)

Mikroekonomika (MIEK2116)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Lyginant su bakalauro lygio kursu Mikroekonomika, Mikroekonominés
analizés kursas griez€iau formalizuoja firmos, namuy ikiy bei bendrosios
pusiausvyros ir gerovés ekonomikos savokas bei modelius, o taip pat iSplecia
studenty zinias nagrinéjant netobulos konkurencijos ar rinkos trikumus
turin¢ia bendraja pusiausvyra bei visuomenés pasirinkimo problema.
Sékmingai kursa baigg studentai geba analitiSkai iSnagrinéti firmos bei
vartotojo elgesio, strateginés saveikos, vieSojo sektoriaus pasirinkimo esant
ivairioms salygoms modelius ir pagristi (parinkti) subjekty optimalius
sprendimus esant skirtingoms salygoms (esant visiSkam ir ne visiSkam
apibréztumui, sudarant koalicijas ar loSiant atskirai ir pan.). Studentai galéty
teorinius modelius pritaikyti sprendziant analogiskas praktinio pobudzio
mikroekonomines problemas.

The course analyses the Firm and Household theory, Equilibrium and Welfare
analysis more formally compared to the bachelor level course
Microeconomics. In addition, it focuses more on the formal analysis of
imperfect competition, economics of information, and the problem of social
choice.

The students who successfully finish the course are capable to investigate
analytically the decisions of firm and household, to analyse the strategic
interaction, and to investigate the alternatives of social choice under various
conditions of decision, e.g. in deterministic cases and under uncertainty, in
coalition or without cooperation, etc. The students are capable to utilize the
theoretical models in solving the practical tasks of a similar kind.

Dalyko turinys
(Course unit content)

1. Firmos teorija (technologija, pelno ir kaSty funkcijos bei ju
maksimizavimo-minimizavimo dualumas)

2. Vartotojo teorija (naudingumo maksimizavimas, paklausos funkcija ir
vartotojo perteklius, vartotojo pasirinkimas visiSko ir ne visissko
apibréztumo salygomis)

3. Konkurencija ir pusiausvyra (tobulos konkurencijos rinka, monopolija,
oligopolija)

4. Gerovés ir vieSojo sektoriaus ekonomika (pusiausvyra ir gerovés analizé,
iSoriniai poveikiai ir vieSosios gérybés, vieSojo sektoriaus pasirinkimas)

5. Strateginé saveika (statiniai visos informacijos loSimai, dinaminiai visos
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informacijos loSimai, kartojamieji loSimai, loSimai su ne visiska ir
netobula informacija, koaliciniai lo$imai ir deryby teorija)

6. Informaciné ir ne visiSko apibréztumo ekonomika (tikétinas
naudingumas ir polinkis (ne)rizikuoti, moraliné¢ rizika, asimetriné
informacija ir jos salygojamos problemos, signalizavimas bei atsijojimas,
aukcionai ir ju saranga, bendroji pusiausvyra ne visiSko apibréztumo
salygomis)

7. Gerovés ekonomika ir paskatos (visuomeninés pirmenybés bei Arrow
negalimumo teorema, visuomenés gerovés funkcijos, ju invariantiSkumas
ir visuomenei optimalus pasirinkimas, derybinis pozilris { visuomenini
pasirinkima, individualiy naudingumy atskleidimo problema priimant
visuomenés sprendimus ir jy atskleidimo mechanizmai.

1. Firm theory (technology, profit and cost functions, and their
maximization-minimization duality)

2. Household theory (utility maximization, demand function and consumer
surplus, consumer choice under certainty and uncertainty)

3. Competition and equilibrium (competitive markets, monopoly,
oligopoly)

4. Welfare theory and public economics (equilibrium and welfare analysis,
externalities and public goods)

5. Strategic interactions (static games of complete information, dynamic
games of complete information, repeated games, games with incomplete
and imperfect information, bargaining theory)

6. Economics of information and uncertainty (expected utility and risk
aversion, moral hazard, asymmetric information and adverse selection,
signalling and screening, auctions and their design, general equilibrium
under uncertainty)

7. Welfare economics and incentives (social preferences and Arrow’s
impossibility theorem, social welfare functions, their invariance
properties and the optimal social choice, bargaining approach to social
choice, individual initiatives and their revaluation mechanisms.

Pagrindinés literatiiros sarasas
(Reading list)

1. Mas-Colell A. et al. Microeconomic Theory. OUP, 1995 (1 egz.
Ekonometrinés analizés katedroje ir 1 egz. VU Ekonomikos fakultete).

2. Varian H.R. Microeconomic Analysis. W.W. Norton & Company, 1992
(5 egz. VU Ekonomikos fakultete).

3. Takayama A. Mathematical Economics. CUP, 1996. (1 egz. VU
Ekonomikos fakultete)

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai,pratybos
(lectures, seminars, practical)

Lankomumo reikalavimai (4ttendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

ISlaikytas egzaminas, uzskaityti namy darbai, seminare surinkti bent 3 taskai
(3 taskai skiriami uz gerai parengta pranesima, 1 taskas —uz aktyvy
dalyvavima konkreciame seminare)

(passed midterm and final exams, positive evaluation of homework and, at
least, 3 points earned in seminars)

Vertinimo biidas
(Assessment methods)

30% koliokviumas + 70% egzaminas.
(midterm exam 30% + final exam 70%)

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos
komiteto

2009 01 29

10




I semestro Pasirenkamieji dalykai

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

PADE

Dalyko pavadinimas
(Course unit title)

Paneliniy duomeny ekonometrija
(Panel Data Econometrics)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

dr.V.Zemlys

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir Informatikos fakultetas

Dalyko lygis Antrosios pakopos, gilinamasis
(Level of course) (Second cycle, deepening)
Semestras 2 semestras

(Semester) (2 semester)

Privalomasis ar pasirenkamasis Pasirenkamasis

(Compulsory or Elective) (Elective)

ECTS kreditai (ECTS credits) 6

VU kreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16=64) val. (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos

Laboratoriniy darby 16

Kontroliniy / koliokviumy 1

ISklausyti kursai
(Prerequisites)

Ekonometrija (EKOM7124)
(Econometrics EKOM7124)

Déstomoji kalba
(Language of instruction)

Lietuviy arba (jei bus pageidaujanciy) angly
Lithuanian/English

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

ISklause §i kursa studentai

- galés nustatyti uzdavinius, kuriy sprendimui reikalingi
paneliniy duomeny metodai

- bus susipazing su teoriniais panelinio modeliavimo
pagrindais

- galés praktiskai taikyti tinkamus paneliniy duomeny
analizés metodus

Student Learning Objectives/Outcomes

This course promotes student learning in various ways.

- An ability to evaluate the advantages and disadvantages of
panel data as compared to other data

structures

- An understanding of econometric techniques for panel data
- Ability to apply these techniques in appropriate data
conditions

- Exposure to applications in various fields of economics

Dalyko turinys
(Course unit content)

Teoriné dalis
1. Paneliniai duomenys, jy privalumai ir trikumai.
2. Vieno veiksnio modeliy vertinimas
a) Skirtuminis jvertis.
b) Fiksuoty poveikiy ivertis.
¢) Atsitiktiniy poveikiy ivertis.
d) Didziausio tikétinumo jvertis.
3. Dvieju veiksniy modeliy vertinimas.
4. Hipoteziy apie veiksniy egzistavima testavimas.
5. Hausmano testas apie fiksuotus ir atsitiktinius veiksnius.
6. Ivairios paklaidy struktiiros.
a) Autoregresiné paklaida
b) Slenkamojo vidurkio paklaida
¢) Hipoteziy testavimas
7. EgzogeniSkumas ir endogeniskumas, instrumentiniy
kintamyjy metodas, simultaninés lygtys su paneliniais
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duomenimis.
8. Dinaminiai modeliai.
9. Vienetinés Saknies testavimas.
10. Rysiai su tiesiniy hierarchiniy modeliy metodologija.
11. Netiesiniai paneliy duomeny modeliai.
Praktiné dalis.
Kurso paskaitos yra palydimos praktiniais darbais
komputeringje laboratorijoje. Tai darbas su realiais
duomenimis, studentai privalés sudaryti ir iSanalizuoti keleta
paneliniy modeliy, atlikti du namy darbus arba testus.
Programiné jranga — EViews ir/arba R.
Theoretical part

1. Panel data, their advantages and disadvantages.

2. How to estimate panel models?

a) differencing

b) fixed effect estimator

¢) random effect estimator

d) maximum likelihood estimator
Two effects models
Testing the existence of effects
Hausmann test on fixed and random effects
Nonclassical models

a) autoregressive error

b) moving average error

¢) hypotheses tests

7. Exogeneity and endogeneity, instrumental variables,

simultaneous equations for panel data

8. Dynamic models

9. Testing for unit roots

10. Panel and linear hierarchical models

11. Nonlinear panel data models
Practical part
The lectures are accompanied by labs in a computer class.
Students will work with real data, they will have to create
and analyse several panel models, to do two homeworks or
pass two tests. Sofiware — EViews and/or R.

AN NI

Pagrindinés literatiiros sarasas (Reading
list)

1. Wooldridge J.M., Econometric Analysis of Cross
Section and Panel Data, 2001 (MIF biblioteka -

uzsakyta)

2. Arellano M., Panel Data Econometrics, 2003 (MIF
biblioteka)

3. Baltagi B.H., Econometric Analysis of Panel Data,
2005 (MIF biblioteka)

Papildomos literatiiros sarasas
(Complementary reading list)

1. Hsiao Ch., Analysis of Panel Data, 2003. (MIF
biblioteka)

2. Wooldridge J.M., Introductory Econometrics: A
Modern Approach, 2005 (MIF biblioteka)

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir laboratoriniai darbai su komputeriu;
praneSimas seminare; 3 namy darbai su komputeriu, 1
kontrolinis/koliokviumas

(Lectures, seminars and computer laboratory; presentation
in a seminar; 3 computer home works, 1 midsemester exam)

Lankomumo reikalavimai (4dttendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

UZskaitytas kontrolinis/koliokviumas, laiku atlikti namy
darbai, iSlaikytas egzaminas
Passed midterm and final exams as well as accomplished in
due course homeworks . Final exam

Vertinimo budas
(Assessment methods)

Kontrolinis/koliokviumas 20% + Kontroliniai/namy darbai su
komputeriu 30% + Galutinis egzaminas 50%

(Midterm exam 20% + Computer test or homeworks 30% +
Final Exam 50% )

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos komiteto

2009 01 29
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http://www.amazon.com/Econometric-Analysis-Cross-Section-Panel/dp/0262232197/ref=pd_bbs_sr_1/104-9262143-1295159?ie=UTF8&s=books&qid=1185611685&sr=8-1
http://www.amazon.com/Econometric-Analysis-Cross-Section-Panel/dp/0262232197/ref=pd_bbs_sr_1/104-9262143-1295159?ie=UTF8&s=books&qid=1185611685&sr=8-1

Dalyko apraSas
(Course Syllabus)

Dalyko kodas
(Course unit code)

STAN

Dalyko pavadinimas
(Course unit title)

Stochastiné analizé
(Stochastic Analysis)

Déstytojo pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. habil.dr. Vigirdas Mackevicius

Katedra, centras

Matematinés analizés katedra

Fakultetas, padalinys Matematikos ir informatikos fakultetas
Dalyko lygis Antrosios pakopos (gilinamasis)
(Level of course) Second Cycle (Deepening)
Semestras 1 (rudens)
(Semester) 1(Fall)
ECTS Kkreditai (ECTS credits) 6
VU Kkreditai (VU credits) 4
Auditorinés valandos Viso dalyko 64

Total 64

Paskaity 48

Lectures 48

Pratyby 16

Exercices 16

Kontroliniy darby 2. Tests 2

Reikalavimai Tikimybiy teorijos kursas (min — 4 kred.), matematiné analizé: vieno ir keliy
(Prerequisites) kintamyjy funkcijy diferencijavimas ir integravimas(min — 8 kred.).
Probability theory course (min — 4 VU creditsd) , calculus (one and several
variables, min — 8 VU credits)
Déstomoji kalba Lietuviy/angly kalba

(Language of instruction)

Lithuanian/English

Tikslai ir numatomi gebéjimai

(Objectives and learning outcomes)

Susipazinimas su stochastiniy integraly ir stochastiniy diferencialiniy lygciu
teorija. Gebéjimas suprasti, apibrézti ir tirti stochastinius modelius bei juos
modeliuoti.

A basic understanding of the theory of stochastic integration and stochastic
differential equations.

A basic skill in understanding, defining, analyzing, and simulating stochastic
models.

Dalyko turinys
(Course unit content)

Teoriné dalis.

[zanga. Tikimybiy teorijos apzvalga. (3 val.)

Diskrec¢iojo ir tolydziojo laiko stochastiniai modeliai.Brauno judesys. Jo
kvadratiné variacija. (3 val.)

Stochastinis integralas (SI) Brauno judesio atzvilgiu. (5 val.)

Ito formulé Brauno judesiui. (3 val.))

Stochastinés diferencialinés lygtys (SDL). Sprendinio egzistavimas ir vienatis.
(2 val))

Ito procesai. Ito formulé Ito procesui. (5 val.)

Stratonoviciaus integralas. Wongo—Zakai teoremos stochastiniams integralams
ir SDL. (6 val.)

Tiesinés SDL. Tiesinés SDL sprendinio vidurkis ir dispersija. Stochastiné
eksponenté. (6 val.)

SDL sprendiniai kaip Markovo procesai. Atgaliné Kolmogorovo lygtis.
Stacionarus tankis. Taikymy pavyzdziai. (9 val.)

SDL modeliavimas. Stipriosios ir silpnosios SDL sprendiniy aproksimacijos.
Eulerio—Marujamos, Milsteino, Ito—Teiloro ir ~ Rungés—Kutto aproksimacijos.
(6 val.)

Praktiné dalis.

Tikimybiy teorija. Salyginiai vidurkiai. (2 val.)
Brauno judesys (2 val.)

Stochastinis integralas (2 val.)

Ito formulé (2 val.)

Stochastinés diferencialinés lygtys (2 val.)
Stacionarusis tankis (2 val.)

Theoretical part.
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Introduction. A survey of probability theory. (3 hours)
Discrete- and continuous-time stochastic models. Brownian motion (BM). Its
quadratic variation. (3 hours)

Stochastic integral (SI) with respect to a BM. (5 hours)

Ito ‘s formula for BM. (3 hours)

Stochastic differential equations (SDEs). The existance and uniqueness of a
solution. (2 hours)

Ito (diffusion-type) processes. Ito’s formula for Ito processes. (5 hours)

Stratonovich integral. Wong—Zakai theorem for stochastic integrals and
SDEs. (6 hours)

Linear SDEs. Expectation and variance of the solution of a linear SDE.
Stocahstic exponential. (6 hours)

Solutions of SDEs as Markov processes. Backward Kolmogorov equation.
Stationary density. Application examples. (9 hours)

Simulation of solutions of SDEs. Strong and weak aproximations of solutions
of SDEs. Euler—Maruyama, Milstein, Ito—Taylor, and |Ringe—Kutta-type
approximations. (6 hours)

Practical part.

Probability theorys. Conditional expectations (2 hours)
Brownian motion (2 hours)

Stochastic integral (2 hours)

Ito’'s formula (2 hours)

Stochastic differential equations (2 hours)

Stationary density (2 hours)

Pagrindinés literatiiros sarasas
(Reading list)

1. V.Mackevicius. Stochastiné analiz¢, Vilnius, VU leidykla, 2005 (VU MIF
biblioteka — 50 vnt.).

Papildomos literatiiros sarasas

1. T.Mikosch, 4n Elementary Introduction to Stochastic Calculus with a View
Toward Finance, World Scientific, Singapore,1998 (MIF MaK ir EaK — po
1).

2. D.Lamberton, B. Lapeyre, Introduction to Stochastic Calculus Applied to
Finance, Chapman & Hall, 2006 (MIF MaK —1).

Mokymo metodai
(Teaching methods)

Paskaitos ir pratybos
Lectures and Exercices

Lankomumo reikalavimai
(Attendance requirements)

Paskaitos 50%, pratybos 75%.
Lectures 50%, Exercises 75%.

Atsiskaitymo reikalavimai
(Assessment requirements)

Islaikyti egzaming rastu.
Passing written exam.

Vertinimo biidas
(Assessment methods)

3 val. trukmés egzamino uzduoti sudaro 1-2 teoriniai klausimai (5 taskai) ir 4
uzdaviniai (4x1 taSkai). Papildomi taskai uz kontroliniy darby rezultatus ir
aktyvuma (iki 3 tasky).
The final 3-hour examination includes 1-2 theoretical questions (5 points) and 4
problems (4x1 points). Additional points for test results and activity at the
lectures (up to 3 points).

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos
komiteto

2009-01-29
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http://www.bestwebbuys.com/Bernard_Lapeyre-author.html?isrc=b-compare-author
http://www.bestwebbuys.com/Damien_Lamberton-author.html?isrc=b-compare-author

Dalyko sando aprasas
(Course Syllabus)

Dalyko sando kodas
(Course unit code)

MAEK

Dalyko sando pavadinimas (Course unit
title)

Siuolaikiné matematiné ekonomika
(Advanced mathematical economics )

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. Rimas Norvai$a

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko sando lygis
(Level of course)

Antrosios pakopos, gilinamasis
( second cycle, deepening)

Semestras 2, 3 semestrai
(Semester) (2, 3 semesters)
ECTS Kkreditai 6

(ECTS credits)

VU Kkreditai 4

(VU credits)

Auditorinés valandos

Viso dalyko 64 val. (4 val. per sav.)

Paskaity 32

Seminary 0

Laboratoriniy darby, 32

Kontroliniy darby 1

Reikalavimai
(Prerequisites)

Mikroekonomika (MIEK7124), Makroekonomika
(MAKE7124)
(Microeconomics, Macroeconomics)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning outcomes)

Kurso tikslas jsisavinti netiesiniy dinaminiy reiSkiniy
ekonomikoje matematini modeliavima. Baige S$i kursa
studentai sugeba analizuoti netiesinius dinaminius modelius,
surasti stacionarias biisenas, tirti ju stabiluma, ivertinti
bifurkacijos reikSmes, rasti periodinius ir chaotiskus
sprendinius  naudojantis kompiuterini  generavima  ir
interpretuoti skaitinius rezultatus. Studentai taip pat sugeba
taikyti netiesiniy dinaminiy sistemy technika dinaminiams
ekonomikos modeliams, skaityti ir kritiSkai vertinti
ekonominei dinamikai skirtg literatiira.

This course focuses on mathematical modeling of nonlinear
dynamic phenomena in economics. After the course students
are able to analyze nonlinear dynamic models, compute
steady states, analyze their stability, compute bifurcation
values, detect periodic and chaotic solutions by computer
simulations and interpret the numerical results. Students are
able to apply nonlinear dynamical system techniques to
dynamic economic models,

read and critically evaluate literature on economic dynamics.

Dalyko sando turinys
(Course unit content)

Paskaitos

1. Ekonominé pusiausvyra: daliné ir bendroji, statiné ir
dinaminé.

2. Diskretaus laiko netiesinés dinaminés sistemos:
klasifikavimas, pradinés reikSmés problema,
voratinklio modelis, pusiausvyra ir stabilumas.

3. Tolydaus ir diskretaus laiko netiesinés dinaminés
sistemos: diferencialinés lygtys, izoklinos, faziné
plokStuma, pusiausvyra ir stabilumas.

4. Paklausos ir pasitlos dinamika: voratinklio modelis
tolydaus laiko modeliai, konkurencinés pusiausvyros
stabilumas.

5. Uzdaros ekonomikos dinamika: prekiy rinkos
dinamika, pinigy rinkos dinamika, IS-LM modelis.
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6. Infliacijos ir nedarbo dinamika: Phillips’o kreive,
darbo rinkos dinamika, infliacijos modeliai, .

7. Atviros ekonomikos dinamika; lipniy kainy modelis.

Laboratoriniai

Laboratoriniuose darbuose studentai savarankiskai realizuoja
kompiuterio  pagalba visus modelius, nagriné¢jamus
paskaitose.

Lectures

1. Economic equilibrium: partial vs general, static vs
general.

2. Discrete time nonlinear dynamic  systems:
classification, the initial value problem, the cobweb
model, equilibrium and stability.

3. Continuous time nonlinear dynamic systems:
differential equation, isoclines, phase portrait,
equilibrium and stability.

4. Demand and supply dynamics: the cobweb model,
continuous time models, stability of the competitive
equilibrium.

5. Closed economy dynamics: goods market dynamics,
money market dynamics, IS-LM model.

6. The dynamics of inflation and unemployment: the
Phillips curve, labour market dynamics, models of
inflation.

7. Open economy dynamics; sticky price models.

Laboratory work
The models discussed during lectures are adopted to
computers by students individually.

Pagrindinés literatiiros sarasas (Reading
list)

1. R. Shone. Economic Dynamics. Cambridge University
Press, 1997. (Ekonometrinés analizés katedroje)

2. R. Shone. An Introduction to Economic Dynamics.
Cambridge University Press, 2001. (Ekonometrinés
analizés katedroje)

Papildomos literatiiros saraSas

1. R. M. A. Urbach. Footprints of Chaos in the Markets.
Analyzing non-linear time series in financial markets
and other real systems. Financial Times, Prentice hall,
2000. (Ekonometrinés analizés katedroje)

Mokymo metodai
(Teaching methods)

Paskaitos ir laboratoriniai darbai.
(Lectures and laboratory works)

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80 procenty paskaity ir ne maziau kaip 80
procenty laboratoriniy darby.

(At least 80% of lectures and at least 80% of laboratory
works. )

Atsiskaitymo reikalavimai (Assessment

Uzskaityti laboratoriniai darbai, i§laikytas egzaminas

requirements) (Written examination)
Vertinimo buidas 50 procenty sudaro egzamino metu gautas jvertinimas, 50
(Assessment methods) labortatoriniy darby jvertinimas .

(50% of mark comes from final written exam, 50% comes
from laboratory works)

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos komiteto

2009-01-29
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II semestras

Dalyko aprasas

Course Syllabus
Dalyko kodas
Course unit code
Dalyko pavadinimas Ekonometriné lukesciy teorija ir praktika
Course unit title Expectations: The Econometric Theory and Practice

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
Name and title of lecturer

Doc., dr. Remigijus Lapinskas

Katedra, centras Ekonometrinés analizés katedra
Fakultetas, padalinys Matematikos ir informatikos fakultetas
Dalyko lygis Antroji pakopa

Level of course Second cycle

Semestras 2 semestras

Semester 2rd semester

Privalomasis ar pasirenkamasis Privalomasis

Compulsory or Elective Compulsory

ECTS kreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos Viso dalyko 64 (=32+16+16) val. (4 val. per sav.)

+ 2 val. semestro vidurio egzaminui
+ 2 val. kontroliniam darbui komputeringje laboratorijoje
+ 2 val. galutiniam egzaminui

Paskaitos - 32 val.
Seminarai — 16 val.
Laboratoriniai darbai — 16 val.

ISklausyti kursai Ekonometriniai bakalauro pakopos kursai

Prerequisites Econometric courses of the bachelor degree

Déstomoji kalba Lietuviy arba angly

Language of instruction Lithuanian or English

Kurso tikslai ir numatomi gebéjimai Ekonometrijoje daznai taikomi racionaliyjy prognoziy
Objectives and learning outcomes modeliai yra istoriskai ankstesnio adaptyviojo prognozés

metodo apibendrinimas. Siame kurse magistrantams bus
iSdéstyta ne tik $iy metody teorija, bet taip pat bus aptarti ir
konkretiis pavyzdziai. Komputeringje laboratorijoje studentai
iSmoks dirbti su reikalingomis programomis, atliks kelis
laboratorinius darbus su realiais duomenimis.

Dalyko turinys Paskaitos.
Course unit content
1. Lukes¢iy vaidmuo makroekonomikoje

2. Statinis ir dinaminis pusiausvyros modeliai

[98)

Du prognoziy formavimo pavyzdziai (Cobweb’o ir
Cagan’o modeliai)

Simultaninés lygtys ir instrumentiniai kintamieji
Netiesinés regresijos metodai

Naiviosios prognozés modeliai

Adaptyviosios prognozés modeliai

Dalinio patikslinimo modeliai ir adaptyvioji prognozé
9. Kiti svertiniai ankstiniy modeliai

10. Racionaliosios prognozés modeliai

11. Racionalioji prognozé ir pasiiilos-paklausos modelis
12. Keli apibendrinimai: nenormaliosios paklaidos ir
duomeny transformacijos

O N0k

Seminarai

Seminary mety kiekvienas studentas turés
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pristatyti iSnagrinéta straipsnj ar vadoveélio skyriy
(15 t.).

Laboratoriniai darbai komputeriy klaséje

Per Siuos darbus kiekvienas studentas privalés
ekrane arba prie komputerio ekrano pristatyti

namuose iSspresta vieng ar kelis uzdavinius is
nurodyto sgraso (15 t.).

Pagrindinés literatiiros sarasas
Reading list

1. Evans, Honkapohja, Learning and Expectations in
Macroeconomics, 2001

2. Maddala G.S., Introduction to Econometrics, 3™ ed.,
2005

3. Ramanathan R., Introductory Econometrics with
Applications, 5™ ed., 2002

4. Stewart K., Introduction to Applied Econometrics, 2005

5. Verbeek M., A Guide to Modern Econometrics, 3rd ed.,
2008

Papildomos literatiiros sarasas

1. Sheffrin S., Rational Expectations, 1996
2. Darity W., Economics, Economists and Expec-tations:
From Microfoundations to Macroapplications

Mokymo metodai

Paskaitos, seminarai ir darbas prie komputerio; kontrolinis

Teaching methods darbas komputerinéje klas¢je; vidurio semestro bei galutinis
egzaminas
Lankomumo reikalavimai Neéra

Attendance requirements

Atsiskaitymo reikalavimai
Assessment requirements

Teigiama pazymi gauna tie studentai, kuriy surinkty tasky
suma virsija tam tikra skaiciy (Sis skaicius nustatomas po to,
kai susumuoti visy studenty visi semestro taskai; neigiama
pazymi paprastai gauna 3-10% visy studenty).

Vertinimo biidas 15 t. — prezentacija seminare, 15 t. — prezentacija

Assessment methods komputeringje klas¢je, 15 t. — kontrolinis darbas
komputeringje klaséje, 20 t. — semestro vidurio egzaminas, 35
t. — galutinis egzaminas.

Aprobuota katedros 2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos komiteto

2009-01-29
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Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

FIEK

Dalyko pavadinimas
(Course unit title)

Finansy ekonometrija
Financial Econometrics

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. Hab. dr. Remigijus Leipus, dr. D. Zuokas

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir Informatikos fakultetas

Dalyko lygis Antrosios pakopos gilinamasis
(Level of course) (Second cycle, deepening)
Semestras 1 semestras

(Semester) (1 semester)

Privalomasis ar pasirenkamasis Privalomasis

(Compulsory or Elective) (Compulsory)

ECTS Kkreditai (ECTS credits) 6

VU kreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 80 (48+32) val.

Paskaity 48

Seminarai 0

Pratybos 0

Laboratoriniy darby 32

Kontroliniy ir/ar koliokviumy 3

Reikalavimai Praktiné ekonometrija.l, Praktiné ekonometrija. II,
Ekonometrija EKOM, ASST

(Prerequisites) (Practical Econometrics.I, Practical Econometrics.Il,
Econometrics EKOM, ASST)

Déstomoji kalba Lietuviy /angly

(Language of instruction) (Lithuanian/ English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Suteikti Siuolaikinés daugiamaciy laiko eiludiy
teorijos pagrindus, supazindinti su pagrindiniais
finansy ekonometrijoje naudojamais
daugiamaciais laiko eilu¢iy modeliais, jy
interpretacija bei bei statistinio tyrimo principais.
Studentai iSmoksta operuoti finansy rinky
daugiamaciais ekonometriniais modeliais,
supranta jy taikymo prielaidas, gali atlikti
finansiniy duomeny ekonometrinj tyrimg ir
interpretuoti rezultatus.

The purpose of this course is to provide
background of modern multivariate time series
theory, to discuss the main multivariate time
series models used in financial econometrics,
their interpretation and methods of statistical
analysis. Students learn to operate with
multivariate econometric models of financial
markets, understand the conditions of their
application, are able to make an econometric
research of financial data and to interpret the
results.

Dalyko turinys
(Course unit content)

Paskaitos:

1. Vektorine autoregresija (VAR): stabilumas, Granger’io
priezastingumas, prognozavimas.

2. VAR vertinimas: maziausiy kvadraty metodas, didziausio
tikétinumo metodas, VAR su apribojimais atvejis.

3. Struktiiriniy pasikeitimy testai.

4. Kointegruoti procesai: vienetiné Saknis, bendras
stochastinis trendas, paklaidy korekcijos modelsis, Granger‘io
reprezentacijos teorema.
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5. Daugiamaciai autoregresijos sqlyginio
heteroskedastiskumo modeliai: daugiamaciai GARCH,
BEKK, CCC ir DCC modeliai, kiti modeliai.

Laboratoriniai darbai:

Skiriami paskaity metu aptariamy ekonometriniy laiko eiluéiy
modeliy kompiuteriniam modeliavimui bei realiy duomeny
analizei.

Lectures:

1. Vector Autoregression (VAR): stability, Granger causality,
forecasting.

2. Estimation of VAR: least squares estimation, maximum
likelihood estimation, VAR with constraints.

3. Tests for structural change.

4. Cointegrated processes: unit root, common stochastic
trend, error correction model, Granger representation
theorem.

5. Multivariate autoregressive conditional heteroskedastic
models: multivariate GARCH, BEKK, CCC and DCC
models, other models.

Laboratories:

Laboratories are devoted to the simulation of econometric
time series models discussed during the lectures, as well as
application to the real data analysis.

Pagrindinés literatiiros sarasas (Reading
list)

1. Liitkepohl H. New Introduction to Multiple Time Series
Analysis. Springer, N.Y. 2006. (yra MIF bibliotekoje)

2. Chan N.H. Time Series: Applications to Finance. Wiley,
N.Y. 2002. (Yra MIF’o bibliotekoje)

Papildomos literatiiros sarasas

1. Hamilton J.D. Time Series Analysis. Princeton University
Press. Princeton, N.J. 1994. (yra Ekonometrinés analizés
katedroje)

2. Tsay R. Analysis of Financial Time Series. Wiley, N.Y.
2002. (Yra MIF’o bibliotekoje)

Mokymo metodai
(Teaching methods)

Paskaitos ir laboratoriniai darbai
(lectures and laboratory)

Lankomumo reikalavimai (Attendance
requirements)

Neéra
(no requirements)

Atsiskaitymo reikalavimai (Assessment
requirements)

2 kontroliniai i§ laboratoriniy (privalomi), koliokviumas ir
galutinis egzaminas (privalomi).

(2 control works of laboratories (compulsory); 1 midterm
and final examination (compulsory))

Vertinimo budas
(Assessment methods)

20420 procenty uz kontrolinius, 30 procenty uz koliokviuma
+ 20 procenty uz galutinj egzamina

(2 control works (20%+20%) + midterm (30%) + final exam
(30%))

Aprobuota katedros

2009 01 29, protokolas Nr. 5

Patvirtinta Studijy programos komiteto

2009-01-29
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Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

MAET

Dalyko pavadinimas
(Course unit title)

Makroekonomikos teorija
(Macroeconomic theory)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Dr. Virmantas Kvedaras

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis

(Level of course) (Second cycle, deepening)

Semestras 2 semestras

(Semester) (2™ semester)

Privalomasis ar pasirenkamasis Privalomas

(Compulsory or Elective) (Compulsory)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 80 (32+16+32) val. (5 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos 32

Laboratoriniy darby 0

Kontroliniy 2

ISklausyti kursai
(Prerequisites)

Makroekonomika (MAEK2216), Mikroekonominé analizé (MIEKS5114)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Kursas pabrézia metodologinio pozitirio pokyc¢ius makroekonomikos teorijoje.
Supazindinama su matematinémis priemonémis, naudojamomis kuriant bei
analizuojant skirtinga metodologini pagrinda turin¢ius makroekonomikos
modelius. Makroekonominés metodologijos skirtumai bei matematinio aparato
taikymas iliustruojamas nagrinéjant keleta baziniy ekonomikos augimo, verslo
cikly bei darbo rinkos makroekonominiy modeliy.

Sékmingai kursg baige studentai geba rasti makroekonominiy modeliy teorini
pagrindima ir atpazinti jy konstrukcija, atlikti teoring makroekonominiy
modeliy pusiausvyros bei nepusiausvyros savybiy analizg; remdamiesi
Siuolaikiniais metodologiniais pozitriais kurse nagrinétus modelius gali
pritaikyti konkre¢ioms makroekonominéms situacijoms nagrinéti.

The course stresses methodological changes of macroeconomic theory. It
makes student familiar with the respective mathematical toolkit needed for the
analysis of macroeconomic models leaning on different methodological
background. The methodological development and application of the
mathematical tools are illustrated using several basic macroeconomic models
of economic growth, business cycles, and labour market economics.

A successful student is capable to recognize the methodological background of
a model and its set up, to perform the theoretical analysis of equilibrium and
disequilibrium of a model, as well to apply the models considered in the
course to analyse the real situations.

Dalyko turinys
(Course unit content)

8. Istoriné makroekonominés metodologijos raidos apzvalga ir $iuolaikinés
metodologijos ypatumai (makroekonomingés teorijos mokyklos/pakraipos
ir taikoma metodologija; ankstyvosios ir Siuolaikinés metodologijos
ypatumai, kiti makroekonominiy modeliy ypatumai ir prielaidos)

9. Matematiniy makroekonomikos teorijos pagrindy apzvalga (skirtuminiy
ir diferencialiniy lyg€iy taikymas deterministinei makroekonominei
analizei; Markovo grandinés ir stochastinés skirtuminés bei
diferencialinés lygtys; rekursinés sistemos, vertés funkcijos ir dinaminiy
maksimizavimo problemy sprendimo metodai; netiesiniy lygéiy
aproksimacijos ir lyg¢iy sistemy su racionaliy likes¢iy elementais
sprendimas)
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10. Dinaminés makroekonominés sistemos - postuluojamy modeliy
pavyzdziai (ekonomikos augimas: Solow-Swan modelis; verslo ciklai:
makroekonominés pusiausvyros stabilumas dinaminiame IS-LM-AD-AS
modelyje; ekonomikos augimas ir verslo ciklai: Tobino-Sidrauski
ekonomikos augimo modelis su pinigy pasiiila ir adaptyviais liikes¢iais)

11. Modeliai su makroekonominiy sarySiy mikroekonominiu pagrindimu
(ekonomikos augimas: Ramsey ekonomikos augimo modelis;
persidengianciy karty modelis ir jo ypatumai; technologijos pasikeitimo
modelis su kintanciu optimaliu produkty skai¢iumi; verslo ciklai:
dinaminis mazos atviros ekonomikos modelis ir einamosios saskaitos
deficitas; Kydland-Prescott realaus verslo cikly modelis; darbo rinkos
modeliai: Shapiro-Stiglitz, Jovanovic ir kt.)

1. Overview of historical development of macroeconomic methodology and
features of contemporary macroeconomic methodology (macroeconomic
schools and their methodological approaches; features of the early and
contemporary views,; other peculiarities of macroeconomic models and
their assumptions)

2. Mathematical background of macroeconomic analysis (application of
difference and differential equations for deterministic analysis, Markov
chains and stochastic difference and differential equations; recursive
systems, value functions and solution methods of dynamic optimization
problems; approximations of nonlinear systems of equations, solution
methods of systems of equations with rational expectations)

3. Examples of postulated (ad-hoc) dynamic macroeconomic systems
(economic growth: Solow-Swan model; business cycles: macroeconomic
equilibrium in a IS-LM-AD-AS model with adaptive expectations,
Phillips curve and NAIRU; economic growth and business cycles: Tobin-
Sidrauski model with money supply and adaptive expectations)

4. Models with micro-foundations (economic growth: Ramsey model, the
features of models with overlapping generations, a model with
technology change and variety of products, business cycles: the Kydland
and Prescott real business cycle model, the new small open economy
model and optimal current account deficit; labour market: Shapiro-
Stiglitz, Jovanovic models)

Pagrindinés literatiiros sarasas
(Reading list)

4. Paskaity konspektas (ruoSiamas)

5. Ljungqvist L., Sargent T. Recursive Macroeconomic Theory. MIT
press, 2004. (yra VU Ekonomikos fakultete)

6. Takayama A. Analytical Methods in Economics.
Wheatsheaf, 1994. (yra Ekonometrinés analizés katedroje)

7. Barro J. R, Sala-i-Martin X. Economic growth. MIT press, 2004.
(yra Ekonometrinés analizés katedroje)

8. Obstfeld M., Rogoff K. Foundations of International

Macroeconomics. MIT press, 2002. (yra Ekonometrinés analizés
katedroje)

Harvester

Papildomos literatiiros sarasas

1. Bagliano F., Bertola G. Models for Dynamic Macroeco-nomics.
OUP, 2004. (yra Ekonometrinés analizés katedroje)

2. Chiang A.C. Elements of Dynamic Optimization. McGraw-Hill,
1992. (yra Ekonometrinés analizés katedroje)

http://www.econ.yale.edu/smith/econ510a/newbook.pdf

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir pratybos, kolokviumas
(lectures, seminars and practical, midterm exam)

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures)

Atsiskaitymo reikalavimai (Assessment
requirements)

Egzaminas raStu, namy darbai, seminare surinkti bent 3 taskai (3 taskai
skiriami uz gerai parengta pranesima, 1 taskas —uz aktyvy dalyvavima
konkre¢iame seminare)

(passed midterm and final exams, positive evaluation of homework and, at
least, 3 points earned in seminars)

Vertinimo biidas
(Assessment methods)

30% koliokviumas + 70% egzaminas.
(midterm exam 30% + final exam 70%)

Aprobuota katedros

2007 09 04

Patvirtinta Studijy programos

2009-01-29
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http://www.econ.yale.edu/smith/econ510a/newbook.pdf

| komiteto |

IT semestro Pasirenkamieji dalykai

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

BAIJS

Dalyko pavadinimas
(Course unit title)

Bajeso metodas ekonometrijoje
Bayesian econometrics

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Dr. Remigijus Lapinskas
Doc. Dr. Marijus Radavi¢ius

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis

(Level of course) (Second cycle, deepening)

Semestras 2, 3 semestrai

(Semester) (2, 3 semesters)

Privalomasis ar pasirenkamasis Pasirenkamasis

(Compulsory or Elective) (Elective)

ECTS kreditai (ECTS credits) 6

VU kreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16=64) val. (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos

Laboratoriniy darby 16

Kontroliniy 0

ISklausyti kursai
(Prerequisites)

EMTR, ASST

Déstomoji kalba
(Language of instruction)

Lietuviy arba Angly (pagal pageidavima)
Lithuanian or English (on request)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Ekonomikos teorijoje neapibréztumo
modeliavimas paprastai remiasi Bajeso
metodologija. Ji yra lengvai suvokiama, paprastai
apraso apriorine informacijg ir natdraliu badu
iSsprendzia mazos imties problema. Kartu su
Monte Karlo metodais ji prapleCia Zzinomy
ekonometriniy modeliy pritaikymo galimybes ir
leidzia sudaryti naujus modelius, praktiskai
nerealizuojamus kitais budais.

Kurso tikslas yra supazindinti studentus su
Bajeso pozilriu (metodologija), palyginti ja su
klasikiniu (1-3 skyriai), o svarbiausia iSaiskinti
Siuolaikinius stocahastinio modeliavimo ir Bajeso
analizés metodus (2 ir 4 skyrius). Antroji kurso
dalis skirta ty metody pritaikymui pagrindiniuose
ekonometri-niuose modeliuose (5-7 skyriai).
Studentai iSmoksta Bajeso teorijos pagrindus,
skai¢iavimo algoritmus ir kaip jie gali bdati
pritaikyti parenkant jvairius ekonometrinius
modelius su turima programine jranga.

In economic theory Bayesian methods are central to
modeling behavior under uncertainty. The Bayesian
approach to econometrics is easy to understand, simply
incorporates prior information and provides a natural
solution to small sample problem. When coupled with Monte
Carlo methods for representing uncertainty, it expands the
scope for the application of existing econometric models. It
also leads to the development of new models that would
otherwise be impractical.

The course is intended to expose the student to the Bayesian
viewpoint, to (briefly) compare (contrast) this viewpoint with
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the Frequentist perspective (Sections 1-3), and, importantly,
to get the student with modern simulation and Bayesian
analysis methods (Sections 2,4). The second part of the
course (Sections 5-7) concentrates on the implementation of
these methods in basic econometric models.

The students learn the principles of the Bayesian viewpoint,
computational algoritms, and how they can be applied to fit
various kinds of models of interest to economists with the
available software.

Dalyko turinys
(Course unit content)

Paskaitos

1. Pagrindai.

1.1. Bajeso atnaujinimas.

1.2. Du baziniai Bajeso modeliai: normalusis/ normalusis
modelis ir beta/binominis modelis.

1.3. Pakankamumas, papildomumas ir mai$antys parametrai.
1.4. Sprendimy teorija. Rizika, leistinumas, nepaslinktumas.
Bajeso ir minimakso taisyklés. Vidutiné kvadratiné paklaida
bei dispersijos ir poslinkio suderinimas. Bendra nuostoliy
funkcija.

2. Bajeso analizés principai.

2.1. Apriorinis skirstinys: jungtinis, neinformatyvusis,
nenuosavas.

2.2. Bajeso iSvados: taskinis ir intervalinis vertinimas,
hipotesiy tikrinimas, Bajeso daugikliai.

2.3. Modelio vertinimas. Diagnostiniai matai. = Modeliy
Bajeso vidurkinimas. Nenparametrinai metodai.

2.4. Hierarchiniai ir empiriniai Bajeso metodai.

2.5. Modelio parinkimas, tikrinimas ir jautrumo analizeé.

2.6. Prognozavimas.

3. Bajeso i8vady (statistiky) asimptotinés savybés.

3.1. Normalioji aposteriorinio skirstinio aproksimacija..

3.2. Bajeso jvertiniy asimptotinés savybés.

4. Aposteriorinio skirstinio stocastinis modelia-vimas.

4.1. Im¢iy sudarymo metodai.

4.2. Markovo grandinés Monte Karlo metodai: Gibbs’o,
Metropolis’o-Hastings’o algoritmas.

4.3. Tikslumas ir konvergavimas.

5. Tiesiné regresija.

5.1. Normalioji regresija.

5.2. Paneliniy duomeny modeliai.

6. Pasléptojo kintamojo modeliai.

6.1. Probit ir kiti diskretaus pasirinkimo modeliai

6.2. Cenziiruoti duomenys, Tobit modelis.

6.3. Baigtiniai miSiniai.

7. Laiko eilu¢iy modeliavimas.

7.1. Markovo modelis su baigtiniu biseny skai¢iumi.

7.2. Stacionarios sekos: ARMA, GARCH, paklaidy
korekcijos modelis.

7.3. Biiseny erdvés modelis.

Seminarai

Skirti nagrineti straipsnius, kuriuose kurse
aptariami Bajeso metodai pristatomi, taikomi
realiems tyrimams ir interpretuojami.
Laboratoriniai darbai

pirmasis laboratorinis darbas yra skirtas su
kompiuteriu modeliuoty duomeny Bajeso
analizei, o, antrasis - realiy duomeny tyrimui
Bajeso metodais.

Lectures

1. Basics

1.1. Bayesian updating.

1.2. Two basic Bayesian models: a normal/normal model and
a beta/binomial model.
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1.3. Suficiency, anciliarity, and nuisance parameters.

1.4. Decision theory. Risk and admissibility, unbiasedness.
Bayes and minimax rules. Mean squared error and the
variance-bias tradeoff. General loss function.

2. Fundamentals of Bayesian analysis

2.1. Prior distributions: conjugate, noninformative and
improper priors.

2.2. Bayesian inference: point and interval estimation,
hypothesis testing and Bayes factors.

2.3. Model assessment. Diagnostic measures. Bayesian model
averaging. Nonparametric methods.

2.4. The hierarchical and the empirical Bayes methods.

2.5. Model selection, checking, and sensitivity analysis.

2.6. Prediction.

3. Large-sample properties of Bayesian inference.

3.1. Normal approximations to the posterior distribution.

3.2. Asymptotic properties of Bayesian estimators.

4. Posterior simulation.

4.1. Sampling methods.

4.2. Markov chain Monte Carlo: Gibbs sampler, Metropolis-
Hastings algorithm.

4.3. Accuracy and convergence.

4.4. Bayessian computer software.

5. Linear regression.

5.1. The normal regression.

5.2. Models for panel (longitudinal) data.

6. Modeling with latent variables.

6.1. Probit and other discrete choice models.

6.2. Censored data, Tobit model.

6.3. Finite mixtures.

7. Modeling for time series.

7.1. Markov finite state model.

7.2. Stationary sequences: ARMA, GARCH, error correction
models.

7.3. State space models.

Seminars

student discuss at least one paper devoted to introduction,
applications or interpretation of Bayesian methods presented
in the lectures.

Laboratories

the first laboratory is devoted to Bayesian analysis
of computer simulated data, the second one is
devoted to exploration of real data by making
advantage of Bayes approach.

Pagrindinés literatiiros sarasas (Reading
list)

1. P. Congdon, Applied Bayesian Modelling, John Wiley &
Sons, Ltd, Chichester, 2003 (yra MIF bibliotekoje, 2
egz.).

2. G.Koop, Bayesian Econometrics, John Wiley & Sons
Inc., New York, 2003. (yra VU MIF bibliotekoje, 1 egz).

Papildomos literatiiros sarasas

1. Lancaster, A. An Introduction to Modern Bayesian
Econometrics, Blackwell, 2004.

2. Bradley P. Carlin and Thomas A. Louis, Bayes and
Empirical Bayes Methods for Data Analysis (2nd ed.),
New York: Chapman & Hall/CRC, 2000.

3. Geweke J. Contemporary Bayesian Econometrics and
Statistics, John Wiley & Sons, New Jersey, 2005.

4. Andrew Gelman, John B. Carlin, Hal S. Stern, Donald B.
Rubin. Bayesian Data Analysis (2nd edn), (Texts in
Statistical Science), Chapman and Hall/CRC, 2003.

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir laboratoriniai darbai
(Lectures, seminars and labs)

Lankomumo reikalavimai (Attendance

Ne maziau kaip 60% paskaity.
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requirements)

(At least 60% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

Atlikti visi laboratoriniai darbai ir i§laikytas egzaminas
(In order to be graded, one must perform all labs and pass
the final exam)

Vertinimo budas
(Assessment methods)

20% - darbas seminare, 30% - laboratorinai darbai, 50%
galutinis egzaminas
seminar work (20%), labs (30%), final exam (50%)

Aprobuota katedros

2007.09.04

Patvirtinta Studijy programos komiteto

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

ASST

Dalyko pavadinimas (Course unit title)

Asimptotiné statistika
(Asymptotical statistics)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. Habil. Dr. A. Ra¢kauskas

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis

(Level of course) ( second cycle, deepening)

Semestras Pirmasis semestras

(Semester) (First semester)

Privalomasis ar pasirenkamasis Privalomasis

(Compulsory or Elective) (Compulsory)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 val.

Paskaity 48 val.

Pratyby 16 val.

Laboratoriniy darby 0 val.

Seminary 0 val.

Kontroliniy darby 1

Reikalavimai
(Prerequisites)

statistikos (ne maziau 2 kr.) kursai
(Basic Probability theory (not less then 2 cr.) and Mathematical Statistics (not less
then 2 cr.))

Déstomoji kalba
(Language of instruction)

Lietuviy/Angly
(Lithuanian/English)

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning utcomes)

Tikslas-suteikti ekonometrinei analizei reikalinga statistinj-
matematinj iSprusima. Supazindinti studentus su prieminémis,
reikalingimis tiriant dideliy im¢iy ekonometrinius jvertinius ir
testines statistikas.

Isklaus¢ kursa studentai sugebés operuoti ribinémis tikimybiy
teorijos savokomis, supras ribiniy teoremy svarba statistikai ir
ekonometrijai, galés jas taikyti analizuodami stochastinius

modelius.

The purpose of this course is to provide students the statistical- mathematical
sophistication needed for econometric analysis. To provide the students with the
tools needed to study the behavior of econometric estimators and test statistics in
large samples.

Students shall be able to operate with limit notion of probability theory, shall
understand importance of limit theorems to statistics and econometrics, shall be
able to use them while analyzing stochastic models.

Dalyko sando turinys
(Course unit content)

Matas ir integralas.

Aibiy klasés. Erdvés su matu. Mato tgsinys. Matieji atvaizdziai.
Matieji atvaizdziai ir realiosios macios funkcijos. Integralas mato
atzvilgiu. Maciyjy erdviy sandaugos.

Metrinés erdves.

Pagrindiniai  apibrézimai: metrika, sekos riba, pilnumas,
separabilumas, atviros ir uzdaros aibés. Metriniy erdviy aibiy
kompaktiSkumas. Integruojamy funkciju erdvés. Tolydziyju
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funkcijy erdvés.

Tikimybeés.

Tikimybinés erdveés. Atsitiktiniai dydziai. Vidurkis. Tikimybinés
nelygybés (CebySovo, Hiolderio, Liapunovo, Minkovskio,
Jenseno). Salyginimas (Salyginio vidurkio apibrézimas; savybés).
Atsitiktiniy dydziy transformacijos. Daugiamaciai atsitiktiniai
vektoriai. Atsitiktinés funkcijos.

Atsitiktiniy elementy konvergavimas.

Metrinés erdvés elementy konvergavimas beveik tikrai ir pagal
tikimybg. Didziyju skai€iy désnis. Silpnasis konvergavimas.
Centriné ribiné teorema. Funkciné centriné ribiné teorema.
Priklausomy dydziy konvergavimas. Martingaly centriné ribiné
teorema.

Statistika.

Statistiniai modeliai. TaSkinis ir intervalinis parametry vertinimai.
Statistiné hipoteziy analizé.

Asimptotiné maksimalaus tikétinumo teorija.

Measure and integral.

Sets. Measurable spaces. Measure. Extension of measure. Measurable mappings
and measurable functions. Integrals with respect to measure. Product of several
measurable spaces. Product of infinite number of spaces with measure.

Metric spaces.

Main definitions: metrics, convergence, completenes, separability, open and closed
sets. Examples. Compactness in metric spaces. Spaces of integrable functions.
Spaces of continuous functions.

Probability. Probability space. Random variables.

Mean value. Probabilistic inequalities (Chebyshev, H\”older, Liapunov,
Minkovskii, Jensen). Conditionning (definition of conditional mean, its properties).
Transformations of random variables. Random vectors. Random functions.
Convergence of random elements.

Convergence of metric space random elements almost surely and in probability.
Laws of lardge numbers. Weak convergence. Central limit theorem. Functional
limit theorems. Convergence of dependent variables. Martingale central limit
theorem.

Statistics.

Statistical models. Point and interval estimation of parameters. Statistical analysis
of hypothesis. Assymptotic maximal likelihood theory.

Pagrindinés literatiiros sarasas (Reading
lis)0

1. A. Rackauskas. Asimptotiné statistika ekonomet-rams. (RuoSiamas paskaity
konspektas).

2. Bierens Herman J. Introduction to the mathema-tical and statistical
foundations of econometrics. 2004, Pannsylvania State Univ. (MIF
biblioteka, Sifras 33/Bi-171).

3. White, H. Asymptotic Theory for Econometricians. Academic Press, New
York, 2001. (MIF bibliote-koje, ifras 33/Wh-05).

4. Davidson, James. Stochastic Limit Theory. An Introduction for
Econometricians. Oxford Univer-sity press, 2000 (yra Ekonometrinés
analizés katedroje).

Papildomos literatiiros sarasas

1. Mackevi¢ius V. Integralas ir matas. TEV, Vilnius, 1998. (MIF
biblioteka; galima isigyti knygynuose)

2. Paulauskas V., Rackauskas A. Funkciné analiz¢. I knyga.
Erdvés., TEV, Vilnius, 2008. (Bus galima jsigyti knygynuose)

Mokymo metodai

Paskaitos ir pratybos; individualios praktinés uzduotys, kontrolinis

(Teaching methods) darbas.
(Lectures and practice; individual home-works)
Vertinimas Nuolatinis 4 praktinés uzduotys
(Evaluation) Tarpinis Kontrolinis darbas-testas
Galutinis Egzaminas

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80 procenty paskaity ir pratybu,
(At least 80% of lectures and seminars)

Atsiskaitymo reikalavimai (Assessment
requirements)

Turi biiti uzskaitytas kontrolinis darbas-testas; atliktos visos
praktinés uzduotys ir i§laikytas galutinis egzaminas.

(Passed test,; positively evaluated individual exercises; passed
written exam)

Vertinimo budas
(Assessment methods)

Q=0.2KD+0.2PU+0.6E

Q-galutinis {vertinimas

KD- kontrolinio darbo-testo jvertinimas
PU-praktiniy uzduoc€iy ivertinimas
E-egzamino jvertinimas
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O - final mark
KD - mark of test
PU - mark of practical exercises

2007.09.04

Aprobuota katedros
Patvirtinta Studijy programos komiteto
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Dalyko sando apraSas
(Course Syllabus)

Dalyko kodas
(Course unit code)

LOTE

Dalyko pavadinimas
(Course unit title)

LoSimy teorija
(Game theory)

Déstytojo (-ju) pedagoginis
vardas, vardas ir pavardé
(Name and title of lecturer)

Prof. Rimas Norvai$a
Dr. Dmitrij Celov

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko lygis Antrosios pakopos, gilinamasis
(Level of course) (Second cycle, deepening)
Semestras 2 semestras

(Semester) (2" semester)

Privalomasis ar pasirenkamasis Pasirenkamas

(Compulsory or Elective) (Elective)

ECTS kreditai (ECTS credits) 6

VU kreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16) (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos 16

Laboratoriniy darby 0

ISklausyti kursai
(Prerequisites)

Mikroekonominé analizé (MIEK), Makroekonomikos teorija (MAKE), Operaciju
tyrimas

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi
gebéjimai

(Objectives and learning
outcomes)

Kursas supazindina su bazinémis loSimy teorijos savokomis bei analitiniais
instrumentais, skirtais analizuoti skirtingas konfliktines situacijas, modeliuoti jas su
kompiuteriu. Greta pagrindiniy teoriniy ziniy formuojama studenty patirtis taikyti
teorija praktikoje: nagrinéjant jvairias konkrecias ekonomikoje atsirandancias lo§imy
situacijas bei juy atitinkamus sprendinius parodoma, kaip vienos ar kitos sprendimo
parinkimo taisyklés bei losimo taisyklés gali paveikti gaunama rezultata.

The main objective of the course is to present basic game-theoretical notions and
analytical instruments. To develop students skills to recognize and analyze conflicting
situations in real economic situations and to become familiar with how institutional
set up (rules) of the game affects the outcome of the game.

Dalyko turinys
(Course unit content)

Paskaitos:
1. Ivadas i lo§imy teorija:
a) konfliktinis daugelio asmeny sprendimy priémimas, loSimas, strategija, aplinka
ir taisyklés;
b) visos/dalinés informacijos, statiniai(strateginiai)/dinaminiai,
nekoalicinai/kooaliciniai ir pan. lo§imy tipai;
¢) normalusis ir i$skleistasis loSimy pavidalai.
2. Paprastos statinés loSimy situacijos:
a) grieztai ir silpnai dominuojanti pusiausvyra;
b) racionaliai pagrindZiama dominuojanti pusiausvyra;
¢) Nash pusiausvyra grynosiomis strategijomis: fiksuotos ir kintan¢ios sumos
iSloSiy atvejai;
d) Nash pusiausvyra miSriosiomis strategijomis ir fiksuoto tasko teorema; e)
efektyvumo ir lygybés dilema bei koreliuotoji pusiausvyra.
3. Dinaminiai baigtiniai visos ir tobulos informacijos loSimai:
a) dinaminiai lo§imai ir polosimiai;
b) tikéjimo pazadais ir grasinimais problema bei poloS§imiais patikslinta
pusiausvyra;
c) kartojamieji losimai su keliomis Nash pusiausvyromis;
d) nepabaigiami loSimai ir jy analizé;
e) evoliuciskai stabili Nash pusiausvyra ir ribotas racionalumas.
3. Statiniai dalinés informacijos loSimai:
a) statiniai Bayes lo§imai ir ju pateikimas normaliuoju pavidalu;
b) Bayeso Nash pusiausvyra;
¢) tiesioginiai mechanizmai, su paskatomis suderinamas elgesys ir atsiskleidimo
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principas.
4. Dalinés informacijos dinaminiai lo§imai:
a) tobula Bayes pusiausvyra;
b) signalizavimo, “nekainuojancios $nekos”, reputacijos ir kiti losimai;
¢) tobulos Bayes pusiausvyros patobulinimai.
5. Koaliciniai lo§imai:
a) deryby procesas, koalicijos funkcijos pavidalas;
b) loSimo Serdis, stabilios aibés;
¢) Seplio verté ir Banzafo indeksas.

Seminarai

1. LoSimas kaip konfliktinés situacijos modelis.

2. Konfliktiniy situacijuy pavyzdziai ekonomikoje.

3. Tiesinio programavimo teorija lo§imy teorijos kontekste.

4. Ekstensyvi ir normali lo§imy formos.

5. Apibréztumas, rizika ir neapibréztumas sprendimy priémime.

Lectures

1. Introduction to the theory of games:
a) multipersonal decision with conflicting interests, game, strategy, environment
and the rules;
b) some situations (complete/incomplete and perfect/imperfect information,
static/dynamic, non-cooperative/cooperative games etc.);
¢) game in normal and extensive form.
2. A simple static game of complete information:
a) dominating strategies;
b) Nash equilibrium with pure strategies: zero- and variable-sum games;
¢) Nash equilibrium with mixed strategies and the fixed-point theorem;
d) the dilemma of efficiency and equality, the correlated equilibrium.
3. Dynamic games of complete information:
a) dynamic games of complete and perfect information and subgame perfection;
b) the (in)credible threats and promises, the subgame-perfect Nash equilibrium;
c) the repeated games with several Nash equilibriums;
d) infinite games and their analysis;
e) evolutionary stable Nash equilibrium and bounded rationality.
4. Static games of incomplete information:
a) static Bayesian games and their presentation in the normal form;
b) the Bayesian Nash equilibrium;
¢) the revelation principle.
5. Dynamic games of incomplete information:
a) the perfect Bayesian equilibrium;
b) signaling, screening and other games;
c) refinements of perfect Bayesian equilibrium.
6. Games involving bargaining:
a) bargaining games, the coalition function form of a bargaining game;
b) the core of a game in coalition-function form;
¢) Shaply value and Banzaff index.

Seminars
1.  Game as a model of a conflict of interests.
Examples of conflict of interests in economics.
Linear programming in the context of game theory.
Extensive and normal forms of games.
Decision making under certainty, risk and uncertainty.

nbk v

Pagrindinés literatiiros sarasas
(Reading list)

G. Owen. Game theory. Third edition. Academic press, 2001.

. Vega-Redondo F., Economics and the Theory of Games. CUP, 2003

3. Mas-Colell A., Whinston M.D., Green J.R. Microeconomic theory. OUP, 1995.
Ch7-9.

4. R. Duncan Luce, H. Raiffa. Games and decisions. Dover pub., 1985.

5. J. Von Neumann, O. Morgenstern. Theory of games and economic behaviour.

Princeton, 1947.

6. E. Vilkas. Sprendimy priémimo teorija. Vytauto didZiojo universitetas, Kaunas,

N =
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2003.

Mokymo metodai
(Teaching methods)

Paskaitos ir seminarai
(lectures and seminars)

Lankomumo reikalavimai
(Attendance requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai
(Assessment requirements)

Egzaminas (1 tarpinis atsikaitymas ir galutinis egzaminas raStu), namy ir laboratoriniy
darby atlikimas, pristatymas seminare.
(midterm and final exams, homework, seminar report)

Vertinimo budas
(Assessment methods)

10% % namy darbai + 10% X laboratoriniai darbai + 10% X praneSimas seminare +
35% % tarpinis atsiskaitymas + 35% x galutinis atsiskaitymas

(homework 10% + practical exercises 10 % ~+ seminar report 10 % + midterm exam
35% + final exam 35 %)

Aprobuota katedros

2009 01 29

Patvirtinta Studijy programos
komiteto

2009 01 29
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Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

TPFN

Dalyko pavadinimas
(Course unit title)

Tarptautiné prekyba ir finansai
(International trade and finance)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Virmantas Kvedaras

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, pleciamasis

(Level of course) (Second cycle, widening)

Semestras 3 semestras

(Semester) (3™ semester)

Privalomasis ar pasirenkamasis Pasirenkamas

(Compulsory or Elective) (Elective)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16) (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos 16

Laboratoriniy darby 0

Kontroliniy darby 1

ISklausyti kursai
(Prerequisites)

Makroekonomikos teorija (MAKE7124)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Kurso tikslas — pateikti formalizuotus tarptautinés prekybos ir tarptautiniy
finansy ekonominius modelius, supazindinant studentus ne tik su
teoriniais modeliais, bet ir jy empirniu tikrinimu.

Sékmingai kursa iSklaus¢ studentai suvokty pagrindines tarptautinés
prekybos ir finansy savokas, mokéty empiriskai patikrinti bazines Sios
srities teorijas, iSmanyty tarptautinés prekybos politikos bei regioninio (ir/
ar pasaulinio) bendradarbiavimo privalumus bei trikumus.

The course provides formal models of international trade and finance
with the aim not only to give a theoretical understanding of the main
models used in the field, but also to develop skills in testing various
theories empirically. The students are expected to gain insights about
advantages and shortcomings of international policy not only at a country
level, but also at a regional and/or global level.

Dalyko turinys
(Course unit content)

Paskaitos

1. Klasikinis tarptautinés prekybos modelis, Hecksher-Ohlin teorija;
alternatyvios santykinio pranaSumo teorijos ir jy testavimas

2. Netobula konkurencija, didéjanti masto graza ir gravitacijos modelis

(98]

Importo tarifai, eksporto subsidijos ir netarifiniai barjerai; ju poveikis
tarptautinei prekybai

Regioniniy susitarimy islosiai ir kaina

Tarptautinés prekybos ir ekonomikos augimo s3sajos

Mokéjimy balansas ir jo baziniai modeliai

Mokéjimy balansy kriziy modeliai

0 N o Lk

Valiuty kursai ir jy rinkos
9. Valiuty kursy modeliai
10. Valiuty sajungos islogiai ir praradimai

Lectures

1. Absolute and comparative advantages of international trade, The
Hechsher-Ohlin  model; alternative theories of comparative
advantage and their empirical testing

Imperfect competition, increasing returns and the Gravity Equation

3. Import tarrifs, export subsidies and non-tarrif trade barriers and

o
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their effects on international trade

Gains and losses from trade and regional aggrements

International trade and endogenous growth

Balance of payments Accounting and the basic models

The models of balance of payments crises

Exchange rates and foreign exchange markets

The models of foreign exchange

0. The optimal currency area theory, gains and losses of monetary
unions

=0 0NN

Pagrindinés literatiiros sarasas (Reading
list)

1. Feenstra R.C. Advanced International Trade: Theory and Evidence.
PUP, 2003. — (uzsakyta)

2. Kenen P.B. The International Economy. CUP, 2000. — (uzsakyta)

3. Mark N.C. International Macroeconomics and Finance. Blackwell
publishing, 2001. (1 egz. Ekonometrinés analizés katedroje)

4. Krugman P.R., Obstfeld M. International Economics: Theory and
Policy. Addison Wesley, 2002. (2 egz. VU Ekonomikos fakultete)

Mokymo metodai

Paskaitos, seminarai ir pratybos

(Teaching methods) (lectures, seminars and practical)
Lankomumo reikalavimai (Attendance Ne maziau kaip 80% paskaity.
requirements) (At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

ISlaikytas egzaminas, uzskaityti namy darbai, seminare surinkti bent 2
taskai (1 taskas — uz aktyvy dalyvavima konkre¢iame seminare, 3 taskai
skiriami uz gerai parengta pranesima)

(passed midterm and final exams, positive evaluation of homework and, at
least, 2 points earned in seminars)

Vertinimo budas
(Assessment methods)

30% koliokviumas + 70% egzaminas
(midterm exam 30% + final exam 70%)

Aprobuota katedros

2007 09 04

Patvirtinta Studijy programos komiteto

2009 01 29
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Dalyko sando aprasas

Dalyko sando kodas
(Course unit code)

FIMA

Dalyko sando pavadinimas (Course
unit title)

Finansy matematikos modeliai
(Financial mathematics)

Déstytojo pedagoginis vardas, vardas
ir pavardé
(Name and title of lecturer)

Prof. habil.dr. Donatas Surgailis

Katedra, centras

Matematinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko sando lygis
(Level of course)

Antrosios pakopos, gilinamasis
Second Cycle, deepening

Semestras 2 (pavasario)

(Semester) 2nd (spring)

ECTS kreditai 6

(ECTS credits)

VU kreditai 4

(VU credits)

Auditorinés valandos Viso dalyko 64
Total 64
Paskaity 64
Lectures 64
Pratyby 0
Exercices 0
Kontroliniy darby 0 Tests 0

Reikalavimai
(Prerequisites)

Matematinés analizés kursas (ne maziau 4 kredity),

tikimybiy teorijos kursas (ne maziau 4 kredity)

Courses in calculus (at least 4 credits) and probability theory (at least 4
credits)

Déstomoji kalba
(Language of instruction)

Lietuviy/angly kalba
Lithuanian/English

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning outcomes)

Tikslai: susipazinti su diskretaus laiko finansy rinkos modeliu ir
matematiniu aparatu, opciono, arbitrazo, hedzingo sgvokomis,
finansinio ieskinio teisingos vertés radimo principais, Black-
Scholes opciono vertés formule.

Numatomi gebéjimai: sugebéjimas skaityti moksline literaturg,
gilesnis finansy rinkos pagrindiniy sgvoky supratimas.

Objectives: Knowledge of basics of the financial market model, its
mathematical foundations and notions (options, arbitrage, hedging, fair pricing,
Black-Scholes option pricing formula).

Learning outcomes: ability to read the scientific literature on mathematical
finance, deeper understanding of the basic notions and instruments of the
financial market

Dalyko sando turinys
(Course unit content)

Finansy rinkos struktUra. Akcijos,obligacijos, opcionai, ateities
sandoriai. Opcionu dariniai. “Trumpa prekyba”

vertybiniais popieriais.

Vieno periodo finansy rinkos modelis. Arbitrazo sgvoka.

Rizikai neutralis matai. Bearbitrazinés rinkos charakterizacija
rizikai neutralaus mato terminais.

Pasiekiami ieskiniai Pilnosios ir nepilnosios rinkos.
teisingoji verté pilnojoje ir nepilnojoje rinkose.
Rizika ir graza. Rysys su CAPM teorija.
diversifikacija. Portfelio beta koeficientas.
Keliy periody finansy rinkos modelis. Suderintos,numatomos ir
finansavimosi strategijos. Sigma algebros

ir scenarijy aibés skaidiniai.

Leistinosios strategijos ir arbitrazas keliy periody finansy rinkos
modelyje.

Martingalai, submartingalai.
Martingaly pavyzdziai.
Bearbitraziné rinka ir ekvivalentusis martingalinis kainy matas.

leskinio

Portfeliy efektyvi

Martingalinés transformacijos.
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Portfelio verté pilnojoje rinkoje. PavyzdZiai.

Binominis (CRR) modelis. HedZingo portfelis.

Ribinis perejimas CRR modelyje. Black-Scholes formulé.
AmerikietiSkieji opcionai. Opciono verté. Stabdymo momentai.
Dubo déstinys.Optimaliojo stabdymo momento

charakterizacija.

AmerikietiSkojo opciono hedzingas. Optimalioji investavimo
strategija.

Pagrindinés literatiiros sarasas
(Reading list)

1. Paskaity konspektas

Papildomos literatiiros sarasas

1. 1. J.C. Hull. Options, Futures and Other Derivatives.
Prentice Hall, 2005 (6™ edition). [yra katedroje, uzsakyta
MIF bibliotekai]

2. 2. R.Leipus. Finansy rinkos. Vilniaus universitetas, 1999.
[yra MIF bibliotekoje]

Mokymo metodai Paskaitos
(Teaching methods) Lectures
Lankomumo reikalavimai 75% .

(Attendance requirements)

Atsiskaitymo reikalavimai
(Assessment requirements)

Islaikyti egzamina.
To pass the exam.

Vertinimo biidas
(Assessment methods)

Egzaminas raStu.
Written exam.

Aprobuota katedros

2007 08 31

Patvirtinta Studijy programos
komiteto
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Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

NEEM

Dalyko pavadinimas
(Course unit title)

Neparametriniai ekonometrijos modeliai
(Nonparametric Econometric Models)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc dr Marijus Radavicius
Doc. Remigijus Lapinskas

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, gilinamasis

(Level of course) (Second cycle, deepening)

Semestras 2 arba 3 semestras

(Semester) (2 or 3 semester)

Privalomasis ar pasirenkamasis Pasirenkamasis

(Compulsory or Elective) (Elective)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16=64) val. (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos

Laboratoriniy darby 16

Kontroliniy darby 1
ISklausyti kursai Ekonometrija EKOM
(Prerequisites) (Econometrics EKOM)
Déstomoji kalba Lietuviy/Angly
(Language of instruction) (Lithuanian/ English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Per paskaitas studentai susipazins su svarbiais tradicinés
statistikos praplétimais tam atvejui, kai néra daromos
iprastinés prielaidos apie stebimy atsitiktiniy dydziy
skirstinius. I8klausg $i kursa, studentai galés

» tinkamai pasirinkti testg turimiems duomenims

e apskaiéiuoti modelio parametrines ir neparametrines

statistikas
* teisingai interpretuoti gautus rezultatus
* taikyti komputerines programas (EViews ir/arba R)

The basic idea of nonparametric inference is to use data to
infer an unknown quantity while making as few assumptions
as possible. Usually, this means using statistical models that
are infinite-dimensional.

After taking this course the students should be able to:

O Correctly choose an appropriate statistical test for a given
set of data.

O Compute basic descriptive statistics.

O Compute basic parametric and nonparametric statistics.

O Interpret the results of statistical analyses.

O Use a packaged computer program (e.g. EViews or R)

Dalyko turinys
(Course unit content)

Teoriné dalis.
1. Duomeny glodinimas ir Zvalgomasis tyrimas
2. Neparametrinis regresijos funkcijos ir tikimybinio tankio
vertinimas
2.1. Branduoliniai metodai
2.2. Skleidimas ortogonaliosiomis funkcijomis
2.3. Splaininiai ivertiniai
2.4. Lokalus maziausiy kvadraty metodas
2.5. Apibendrinti adityviis modeliai
3. Neparametriniy hipoteziy tikrinimas ir modelio
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parinkimo problema
3.1. Parametrinio modelio adekvatumo patikrinimas
3.2. Modelio parinkimo metodai: kryzminio patikrinimo,
butstrepo bei AIC ir kiti informaciniai kriterijai
3.3. Adaptyviis neparametriniai metodai (MARS,
regresiniai medziai, CART)
4. Laiko eiluciy glodinimas ir neparametrinis spektrinio
tankio vertinimas
5. Kvantiliné regresija

Seminarai.
Seminary metu studentai privalés padaryti pranesima i$
nurodytos literattiros saraso ir/arba uzpildyti kai kuriy
teoremy jrodymuose paliktus “plysius”

Praktiné dalis.

Kurso paskaitos yra palydimos praktiniais darbais
komputeringje laboratorijoje. Tai darbas su realiais
duomenimis, studentai privalés sudaryti ir iSanalizuoti keleta
neparametriniy modelius. Programiné jranga — EViews ir/arba
R.

Theoretical part

1. Smoothing of the data and exploratory analysis

2. Nonmparametric estimation of regression and density
functions
2.1. Kernel methods
2.2. Orthogonal functions
2.3. Splines
2.4. Local least square method
2.5. Generalized additive models

3. Testing nonparametric hypothesis and the model

specification
3.1. Adequacy of parametric model
3.2. The model  selection:  cross-validation,

bootstrap, AIC and other informational criteria
3.3. Adaptive non-parametric methods (MARS,
regression trees, CART)
4. Smoothing time series. Nonparametric estimate of
spectral density.
5. Quantile regression.

Seminars
Students will have to discuss a paper from a given list and/or
present a review of the methods discussed in the course.
Other students will have to fill the “gaps” left in the proofs
during the lectures.
Practical part

The lectures are accompanied by practical work in a
computer lab. Students will deal with real data, they will
have to create and analyse several nonparametric models.
Software — EViews and/or R.

Pagrindinés literatiiros sarasas (Reading
list)

1. L. Wasserman, All of Nonparametric Statistics,
Springer, 2006 (MIF bibl.)

2. W. H%ordle, M. Miiller, S. Sperlich, A. Werwatz
Nonparametric and Semiparametric Models, 2004 (MIF
bibl.)

3. A. Pagan and A. Ullah, Nonparametric Econometrics,

Cambridge Univ. Pr, 1999 (Ekonometrinés analizés
katedra)

Papildomos literatiiros sarasas

1. Eubank, R.L. Spline Smoothing and Nonparametric
Regression, Marcel Dekker, 1998

2. Fan, 1. and Gijbels, Local Polynomial Modelling and Its
Applications, Chapman and Hall, 1996.

37




Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir laboratoriniai darbai su komputeriu;
praneSimas seminare, kontrolinis i§ seminaro tematikos
semestro gale, 2 uzdaviniai su komputeriu, koliokviumas
(Lectures, seminars and computer laboratory, seminar
presentation and 2 computer home assignments, midsemester
examination)

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

Kokybiskas pranesimas seminare; privaloma laiku atlikti
visus komputerinius namy darbus, turi biiti i§laikyti
koliokviumas ir galutinis egzaminas.

(Accepted seminar presentation, computer homeworks must
be acomplished in due time, a student must pass midsemester
and final exams)

Vertinimo budas
(Assessment methods)

Koliokviumas 20% + seminaras 20% + uzdaviniai su
komputeriu 20% + egzaminas 40%

(Midsemester exam 20% + Seminar presentation 20% +
computerprojects 20% + Final Exam 40% )

Aprobuota katedros

2007 09 04

Patvirtinta Studijy programos komiteto
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Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

VSEF

Dalyko pavadinimas
(Course unit title)

Viesojo sektoriaus ekonomika ir finansai
(Public sector economics)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Virmantas Kvedaras

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys Matematikos ir Informatikos fakultetas
Dalyko lygis Antrosios pakopos, pleciamasis

(Level of course) (Second cycle, widening)

Semestras 2 semestras

(Semester) (2™ semester)

Privalomasis ar pasirenkamasis Pasirenkamas

(Compulsory or Elective) (Elective)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+16+16) (4 val. per sav.)

Paskaity 32

Seminarai 16

Pratybos 16

Laboratoriniy darby 0

Kontroliniy darby 1

ISklausyti kursai
(Prerequisites)

Mikroekonomika (MIEK2116)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Kurse sickiama pagristi vieSojo sektoriaus poreiki ekonominiu pozitiriu
bei taikant analitinius modelius i$nagrinéti vieSojo sektoriaus pasirinkimo,
finansavimo ir efektyvumo vertinimo klausimus. Sékmingai kursa
i8klausg studentai suprasty valstybés funkcijy vaidmeni, viesojo sektoriaus
efektyvumo vertinimo kriterijus ir procediras, turéty supratima apie
pagrindinius valdzios iSlaidy ir pajamy tipus bei gebéty vertinti
mokestinius, biudzeto deficito ir kitus sprendimus taikydami analitinius
modelius.

Based on rigorous economic models the course aims at giving the
economic rational for public collective action and at analysing the public
choice, its financing and the evaluation of efficiency. The successful
students understand the role and need for a public intervention, the means
to evaluate its efficiency, gets an understanding of the main types of
public expenditure and budgetary income, understands the notions and
posses analytical tools for analysing the taxation, budget deficit, and
other issues of public sector.

Dalyko turinys
(Course unit content)

Paskaitos

1. Valstybés intervencijos ekonominés priezastys

2. Viesojo sektoriaus paslaugos ir poreikiy nustatymo problema

3. Viesojo sektoriaus pasirinkimo analitika

4. Viesojo sektoriaus iSlaidy augimo teoriniai modeliai ir tarplaikiniai
biudzeto deficito aspektai

Viesojo sektoriaus efektyvumas: priemonés jam didinti ir vertinimo
modeliai

Pagrindiniy Lietuvos nacionalinio biudzeto komponenty apzvalga
Apmokestinimo principai ir mokesciy tipai

Mokesciy poveikis darbo pasiiilai ir vartojimo/taupymo sprendimams
Kiti dalinés ir bendrosios pusiausvyros modeliai ekonominiam

v

O XN

10. Optimalus apmokestinimas ir netolygaus pajamy pasiskirstymo bei
efektyvumo problemos
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Lectures

1. Economic rational for public intervention

2. Public sector services and the problem of demand identification

3. Analysis of expenditure policy;, cost-benefit and cost-efficiency

analyses

Theoretical models of growth of public expenditure and some aspects

of intertemporal budget contraint

Efficiency of the public sector expenditures and its evaluation

Overview of the structure of the Lithuanian National Budget

Principles of taxation and main types of taxes

Taxation effects on work effort, consumption and savings decision

Other partial and general equilibrium models of taxation and welfare

analysis

10. Optimal taxation and the issues of income inequality and economic
efficiency

ha

0o N N

Pagrindinés literatiiros sarasas (Reading
list)

1. Bailey S. Public Sector Economics: Theory, Policy and Practice.
Palgrave, 2001. — (uzsakyta)

2. Gruber J. Public Finance and Public Choice. Worth Publishers, 2007.
— (uzsakyta)

3. Harvey S.R. Public Finance. McGraw Hill, 2007. (jvairiy leidimo
mety yra 29 egz.: Saugykloje, VU Ekonomikos fakultete, ir
Tarptautiniy santykiy institute)

4. Connolly S., Munro A. Economics of the Public Sector. Prentice Hall,
1999. (1 egz. Tarptautiniy santykiy institute)

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir pratybos
(lectures, seminars and practical)

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment
requirements)

ISlaikytas egzaminas, uzskaityti namy darbai, seminare surinkti bent 2
taskai (1 taskas — uz aktyvy dalyvavima konkreCiame seminare, 3 taskai
skiriami uz gerai parengta pranesima)

(passed midterm and final exams, positive evaluation of homework and, at
least, 2 points earned in seminars)

Vertinimo budas
(Assessment methods)

30% koliokviumas + 70% egzaminas
(midterm exam 30% + final exam 70%)

Aprobuota katedros

2007 09 04

Patvirtinta Studijy programos komiteto
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III semestras

Dalyko aprasas
(Course Syllabus)

Dalyko kodas
(Course unit code)

ADDA

Dalyko pavadinimas (Course unit title)

Auksto daznio duomeny analizé
(High frequency data analysis)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Prof. habil. dr. A. Rackauskas

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko lygis
(Level of course)

Antrosios pakopos, gilinamasis
( second cycle, deepening)

Semestras 2, 3 semestrai
(Semester) (First semester)
Privalomasis ar pasirenkamasis Pasirenkamas
(Compulsory or Elective) (Elective)
ECTS kreditai 6

(ECTS credits)

VU kreditai 4

(VU credits)

Auditorinés valandos

Viso dalyko 64 (32+16+16) val.

Paskaity 32 val.

Pratyby 0 val.

Laboratoriniy darby 16 val.

Seminary 16 val.

Kontroliniy darby 1

Reikalavimai
(Prerequisites)

statistikos (ne maziau 2 kr.) kursai, ASST
(Basic Probability theory (not less then 2 cr.) and
Mathematical Statistics (not less then 2 cr.), ASST)

Déstomoji kalba
(Language of instruction)

Lietuviy/Angly
(Lithuanian/English)

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning utcomes)

Tikslas-supazindinti studentus su Siuolaikinés statistikos
metodais, taikomais dirbant su auk$to daznio duomenimis.
Isklaus¢ kursa studentai sugebés atlikti specifing auksto
daznio duomeny analiz¢, taikydami laiko eiluc¢iy bei
funkcinés duomeny analizés metodologijas.

Dalyko sando turinys
(Course unit content)

Auksto daznio duomenys ir jy Saltiniai:
e  Rinky ir duomeny tipai
e Valiuty rinkos
*  Akcijy rinkos
Laiko eilu¢iy metodologija auksto daznio duomeny analizei.
*  Reguliarizacijos metodai.
e Laiko eilu¢iy konstravimas.
Pagrindiniai stilizuoti faktai:
*  Kainy formafimo procesas;
e Instituciné struktiira ir egzogeningés itakos;
*  Grazy skirstiniy savybés;
e Skalés désniai;
*  Autokoreliacijos ir sezonoskumas.
Kintamumo procesas ir jo modeliavimas.
Funkcinés duomeny analizés metodologija.
Funkciniai duomenys. Sudarymo metodai. Funkciniy
duomeny registravimas. Pagrindiniy komponenciy analizé.
Funkciniai tiesiniai modeliai.

High frequency data and their sources.
o Markets and data types.
o Exchange markets
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o  Options markets
Time series metodology applied to high frequency data
analysis:
o Reguliarization methods.
o Time series of interest.
Basic stylized facts.
o Price formation process;
o Institutional structure and exogeneous impacts;
o Distributional proparties of returns;
o Scxaling laws;
o Autocoreliation and seasonality.
Volatility processes and its modeling

Methodology of functional data analysis.

Functional data. Construction methods. The registration of
functional data. Principal component analysis. Functional
linear models.

Pagrindinés literatiiros sarasas (Reading
lis)0

1. A.Rackauskas. Auksto daznio duomeny analizé.
(Ruosiamas paskaity konspektas).

2.  M.M. Dacorogna, R. Gencay, U.A. Muler, R. B. Olsen,
O.V. Pictet. An introduction to high-frequency finance.
Academic Press, New York, 2001. (Yra Ekonometrinés
analizés katedroje)

3. J. O. Ramsay, B. W. Silverman. Functional data analysis.
Springer, New York, 1997. (Yra ekonometrinés analizés
katedroje, uzsakytas naujesnis knygos leidimas)

4. J. 0. Ramsay, B. W. Silverman. Functional data analysis.
Case studies. Springer, New York, 2000. (Yra MIF
bibliotekoje)

Papildomos literatiiros sarasas

1. Paulauskas V., Rackauskas A. Funkciné analizé. I knyga.
Erdvés., TEV, Vilnius, 2008. (Bus galima isigyti
knygynuose)

Mokymo metodai

Paskaitos, seminarai, laboratoriniai darbai; kontrolinis

(Teaching methods) darbas; individualios praktinés uzduotys.

(Lectures and seminars ; test, individual home-works)
Vertinimas Nuolatinis 4 praktinés uzduotys
(Evaluation) Tarpinis Testas

Galutinis Egzaminas

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau kaip 80 procenty paskaity ir pratybuy,
(At least 80% of lectures and seminars)

Atsiskaitymo reikalavimai (Assessment
requirements)

Turi buti uzskaitytas testas; atliktos visos praktinés uzduotys
ir i$laikytas galutinis egzaminas.

(Passed test-colloquium; positively evaluated individual
exercises, passed written examination)

Vertinimo biidas
(Assessment methods)

Q=0.2KD+0.2PU+0.6E
Q-galutinis {vertinimas

KD- testo jvertinimas
PU-praktiniy uzduoc€iy ivertinimas
E-egzamino jvertinimas

Q - final mark
KD - colloquium mark
PU - mark of practical exercises

Aprobuota katedros

2007.09.04

Patvirtinta Studijy programos komiteto
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Dalyko aprasas

Dalyko kodas
(Course unit code)

DBPM

Dalyko pavadinimas
(Course unit title)

Dinaminiai bendrosios pusiausvyros modeliai
(Dynamic general equilibrium modelling)

Déstytojo (-ju) pedagoginis vardas,
vardas ir pavardé
(Name and title of lecturer)

Doc. Virmantas Kvedaras,
Doc. Rmigijus Lapinskas,
Prof. Rimas Norvai$a

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir Informatikos fakultetas

Dalyko lygis Antrosios pakopos, gilinamasis
(Level of course) (Second cycle, deepening)
Semestras 2 arba 3 semestras

(Semester) (2™ or 3™ semester)
Privalomasis ar pasirenkamasis Pasirenkamas

(Compulsory or Elective) (Elective)

ECTS Kkreditai (ECTS credits) 6

VU kreditai (VU credits) 4

Auditorinés valandos

Viso dalyko 64 (32+32) (4 val. per sav.)

Paskaity 32

Seminary 16

Pratybos 0

Laboratoriniy darby 16

ISklausyti kursai
(Prerequisites)

Mikroekonominé¢ analizé (MIEK), Makroekonomikos teorija (MAKE)

Déstomoji kalba
(Language of instruction)

Lietuviy arba angly
(Lithuanian or English)

Kurso tikslai ir numatomi gebéjimai
(Objectives and learning outcomes)

Kursas placiau supazindina su dinaminiais (stochastiniais) bendrosios
pusiausvyros modeliais, analizuoja juy sudarymo bei sprendimo technikas,
supazindina ir moko dirbti su atitinkamomis programinémis priemonémis.
Sékmingai kursa baige studentai jgyja gebéjima praktiskai sudaryti
nesudétingus dinaminius stochastinius bendrosios pusiausvyros modelius,
t.y. sudaryti suderinta teorini modelj, ji aproksimuoti, kalibruoti, i$spresti
ir panaudoti ekonominei analizei.

The course expands students’ knowledge on the dynamic (stochastic)
general equilibrium models by making an overview of some models and
concentrates on the tools needed to solve and use the models in practice.
The students will learn how to postulate a consistent model and how to
approximate, calibrate, solve and apply a given theoretical structure of
dynamic stochastic general equilibrium model for practical economic
analysis.

Dalyko turinys
(Course unit content)

Paskaitos

1. Dinaminiy (stochastiniy) modeliy struktiira, ju pagrindiniai
komponentai ir ypatumai

2. Taikymy apzvalga (darbo paieska ir pasirinkimas dirbti-ilsétis, verslo
cikly kastai, fiskalinés ir monetarinés politikos poveikis, pajamy ir
turto nelygybés makroekonominiai efektai, kt.)

3. Modelio sprendimo apZzvalga (netiesinio modelio aproksimavimo
alternatyvos, modelio kalibravimo algoritmai ir empirinés dinaminio
stochastinio bendrosios pusiausvyros modelio aproksimacijos
tikslumo vertinimas, racionaliy likes¢iy sprendinio paieskos metodai,
stochastiniy Soky generavimas ir imitaciné analiz¢)

4. Nestochastiniy modeliy su reprezentatyviu agentu sprendimas
(Ramsey ekonomikos augimo modelis)

5. Stochastiniy modeliy su reprezentatyviu agentu sprendimas (Realiy
verslo cikly modelis)

6. Stochastiniy modeliy su heterogeniskais be galo ilgai gyvenanciais
subjektais ir individualiais Sokais sprendimas (Aiyagri modelis)

7. Stochastiniu modeliu su heterogeni§kais baigtinio gyvenimo
subjektais bei individualiais ir agreguotais Sokais sprendimas
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(persidengianciy karty modelis)

Laboratoriniai
1. Pasirinkto  ekonominio  dinaminio  stochastinio
pusiausvyros modelio aproksimavimas, pvz., log-tiesinis

bendrosios

2.  Modelio kalibravimas

3. Modelio sprendinio radimas

4. Imitaciné reakcijos | impulsus analizé

5. Modelio empirinio tinkamumo bei elgesio (ekonomikos teorijos
poziliriu) priimtinumo jvertinimas

Lectures

1. The structure and components of dynamic (stochastic) general
equilibrium models (DSGE)

2. Overview of some applications of DSGE (labour market search and
substitution of leisure, measurement of impact of fiscal and monetary
policy, macroeconomic effects on earnings and wealth inequality,
asset pricing, etc.)

3. Solution of DSGE models (nonlinear approximations, calibration
algorithms and evaluation of empirical adequacy of the model,
solution of systems of equations with rational expectations,
generation of stochastic impulses and simulation of impact)

4. The deterministic infinite horizon Ramsey model and its solution
(representative agent, no uncertainty, infinite horizon)

5. The Aiyagiri model
(heterogeneous agent
idiosyncratic shocks)

6. The Overlapping generations model (heterogeneous agents with
individual or aggregate uncertainty)

Business Cycle Model
uncertainty, uninsured

stochastic Real
with aggregate

Laboratory work

Linearization of DSGE

Calibration

Solution

Simulation analysis

Analysis of empirical and economic adequacy of the model

Pagrindinés literatiiros sarasas (Reading
list)

i D

Heer B., Maussner A. Dynamic General Equilibrium Modelling:
Computational Methods and Applications. Springer, 2005. (1 egz.
Ekonometrinés analizés katedroje)

2. Judd K. Numerical Methods in Economics. MIT Press, 1998. —
(uzsakytas)

3. Marimon R., Scott A. Computational Methods for the Study of
Economic Dynamics. OUP, 1999. (1 egz. Ekonometrinés analizés
katedroje)

4. Miranda M.J., Fackler P.L. Applied Computational Economics and

Finance. MIT Press, 2002. (1 egz. Ekonometrinés analizés katedroje)

5. http://www.wiwi.hu-berlin.de/wpol/html/toolkit/toolkit.pdf

6. http://www.sinc.stonybrook.edu/Class/eco510/RBC/SalyerUserGuide
.pdf

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai, laboratoriniai, kolokviumas
(lectures and computer laboratory, midterm exam)

Lankomumo reikalavimai (4dttendance
requirements)

Ne maziau kaip 80% paskaity.
(At least 80% of lectures.)

Atsiskaitymo reikalavimai (Assessment

Islaikytas egzaminas, apgintas praktinis darbas

requirements) (midterm and final exams)
Vertinimo biidas 30% koliokviumas + 40% egzaminas + galutinio darbo apgynimas 30%
(Assessment methods) (midterm exam 30% + final exam 40% + practical work defence 30% )

Aprobuota katedros

2007 09 04

Patvirtinta Studijy programos komiteto
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http://www.sinc.stonybrook.edu/Class/eco510/RBC/SalyerUserGuide.pdf
http://www.sinc.stonybrook.edu/Class/eco510/RBC/SalyerUserGuide.pdf
http://www.wiwi.hu-berlin.de/wpol/html/toolkit/toolkit.pdf

Dalyko sando aprasas

(Course Syllabus)

Dalyko sando kodas
(Course unit code)

LETE

Dalyko sando pavadinimas (Course unit

title)

Laiko eiluciy teorija
(Time Series Theory)

Déstytojo (-ju) pedagoginis vardas,
mokslo laipsnis, vardas ir pavardé
(Name and title of lecturer)

Prof. habil. dr. Remigijus Leipus,
Doc. Dr. Remigijus Lapinskas

Katedra, centras

Ekonometrinés analizés katedra

Fakultetas, padalinys

Matematikos ir informatikos fakultetas

Dalyko sando lygis
(Level of course)

antrosios pakopos, gilinamasis
(second, deepening)

Semestras (Semester)

3 semestras
(3rd semester)

ECTS Kkreditai (ECTS credits) 6

VU Kkreditai (VU credits) 4

Auditorinés valandos viso dalyko 64 (32+16+16)val.
Paskaity 32 val.

Seminary 16 val.

Laboratoriniy darby 16 val.

Kontroliniy 2 val.

Reikalavimai FIEK kursus
(Prerequisites) (FIEK)

Déstomoji kalba Lietuviy/ Angly
(Language of instruction) (Lithuanian/English)

Dalyko sando tikslai ir numatomi
gebéjimai
(Objectives and learning outcomes)

Tikslas — isisavinti tolimos priklausomybés laiko eilu¢iy modelius, bei
mokéti juos taikyti realiy ekonominiy/finansiniy duomeny analizei.
Kurso metu supazindinama su klasikiniais tolimos priklausomybés
modeliais, bei analogiSkais finansiniy duomeny tolimos priklausomybés
salyginio heteroskedastiSkumo modeliais, agregavimu, statistiniu
stacionarumo tikrinimu. [gytas zinias galima taikyti jvairiu duomeny
modeliavimui, analizei, prognozei, rizikos vertinimui ir t.t. Kursa
isisaving studentai gali nagrinéti, kurti ir vertinti tolimos
priklausomybés laiko eilu¢iu modelius: FARIMA, salyginio
heteroskedastiskumo (FIGARCH), bei taikyti juos finansiniy bei
ekonominiy duomeny analizei.

(The objective of the course is to get acquainted with long memory time
series models in order to be able to apply them for the analysis of real
economic/financial data. During the course, students study the classical
long memory models as well as analogous long memory conditionally
heteroskedastic models of financial data, aggregation, stationarity
testing. The obtained knowledge can be applied for modelling, analysis,
forecasting,valuation of risk in various data. Students are able to
analyse, create and estimate the long memory time series models, such
as FARIMA, conditionally heteroskedastic (FIGARCH) and to apply
them for the analysis of financial and economic data.)

Dalyko sando turinys
(Course unit content)

Paskaitos:

1. Tolimos priklausomybés savoka ir pagrindiniai tolimos
priklausomybés laiko eilu¢iy modeliai (FARIMA). Savybés.

2. Salyginio heteroskedastiSkumo ARCH(e) modeliai, egzistavimas,
savybés.

3. Tolima priklausomyb¢ finansiniuose duomenyse ir jos modeliavimas.
IGARCH, FIGARCH, HYGARCH ir kt. modeliai bei jy savybés.

4. Agreguoty laiko eiluéiy modeliai. Tolima priklausomybé ir
agregavimas (AR(1) atvejis).

5. Stacionarumo statistinis tikrinimas. R/S, KPSS, V/S ir kiti testai.
Taikymai finansiniams duomenims.

Lectures:

1. Long memory phenomenon. The main long memory time series models
(FARIMA) and their properties.
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2. Conditionally heteroskedastic ARCH(x) models, their existence and
properties.

3. Modelling the long memory in financial data. IGARCH, FIGARCH,
HYGARCH, etc. Models and their properties.

4. Aggregated time series models. Long memory and aggregation (AR(1)
case).

5. Testing stacionarity. R/S, KPSS, V/S and other tests. Application to
financial data.

Seminarai:
Skirtos isisavinti medziaga, pateikiama paskaity metu. Jy metu studentai
nagringja atitinkamas kurso dalis ar straipsnius, bei sprendzia uzdavinius.

Seminary metu planuojama iSnagrinéti §iuos straipsnius:

1) Giraitis L., Kokoszka P. and Leipus R. (2000) Stationary ARCH
models: dependence structure and Central Limit Theorem. Econometric
Theory 16, 3-22.

2) Ding Z., Granger C.W.J., Engle R.F. (1993) A long memory property
of stock market returns and a new model. Journal of Empirical Finance
1, 83-106.

3) Granger C. W. J. (1980) Long memory relationships and the
aggregation of dynamic models. Journal of Econometrics 14, 227-238.
4) Lo A. (1991) Long term memory in stock market prices.
Econometrica 59, 1279-1313.

5) Kazakevicius V., Leipus R., Viano M.-C. (2004) Stability of random
coefficient ARCH models and aggregation schemes. Journal of
Econometrics 120. 139-158.

6) Giraitis L., Kokoszka P., Leipus R. and TeyssiEre G. (2003). Rescaled
variance and related tests for long memory in volatility and levels.
Journal of Econometrics, 112, 265-294.

Seminars:
Seminars are devoted for deeper understanding of the material
presented during lectures. During the seminars, students discuss the
corresponding parts of the course or journal articles, solve the
problems.

Laboratoriniai darbai:

Darbo komputeriu klaséje metu numatoma modeliuoti tolimos
priklausomybés modelius ir tirti jy savybes. Taip pat bus analizuojami
realiis duomenys, kuriami ivairls ju modeliy ir prognozés variantai. Per
semestra reikés atlikti 2-3 namy darbus.

Computer laboratory.
To model long memory time series and study their properties. To analyze
real data and create their models and forecasts. 2-3 homeworks.

Pagrindinés literatiiros sarasas (Reading
list)

1. Beran J. Statistics for Long-Memory Processes. Chapman &
Hall/CRC. 1994. (Yra Ekonometrinés analizés katedroje)

2. Fan J., Yao Q. Nonlinear Time Series: Nonparametric and
Parametric Methods. Springer, N.Y. 2003. (VU ir MIF bibliotekoje
néra)

3. Taylor S.J. Asset Price Dynamics, Volatility, and Prediction.
Princeton University Press, Princeton and Oxford. 2005. (MIF
bibliotekoje yra 1 egz.)

4. Brockwell P., Davis R. Time Series: Theory and Methods. Springer,
N.Y. 1996. (MIF bibliotekoje yra ,lengvesnis“ variantas,
,Introduction to Time Series and Forecasting®, 2002)

Papildomos literatiiros sarasas

Tsay R. Analysis of Financial Time Series. Wiley, N.Y. 2002. (MIF
bibliotekoje yra 1 egz.)

Mokymo metodai
(Teaching methods)

Paskaitos, seminarai ir pratybos komputeriy klaséje; pranesSimas
seminare; 2-3 praktiniai darbai su komputeriu; kontrolinis darbas
Lectures, seminars and computer labs; presentation in the seminar,;2-3
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computer- aided home works, midsemester test or exam,

Lankomumo reikalavimai (Attendance
requirements)

Ne maziau 80% paskaity ir seminary. (No less than 80% of lectures and
seminars.)

Atsiskaitymo reikalavimai (4ssessment
requirements)

Islaikytas koliokviumas ir galutinis egzaminas, tinkamas pranesimas
seminare, laiku atlikti praktiniai darbai.

Passed midsemester test or exam and final exam; approved presentation
in the seminar; homeworks handed in due time

Vertinimo biidas

Po 20% pazymio gaunama uz koliokviuma, prane§ima seminare ir namy

(Assessment methods) darbus, 40% -uz galutinj egzaming.
Midsemester test/exam (20%), seminar presentation (20%), homeworks
(20%), final examination (40%.)

Aprobuota katedros 2007 09 04

Patvirtinta Studijy programos komiteto
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	Dinaminiai bendrosios pusiausvyros modeliai
	Stochastinė analizė
	Finansų matematikos modeliai
	Lošimų teorija
	Aukšto dažnio duomenų analizė
	Laiko eilučių teorija
	Viešojo sektoriaus ekonomika ir finansai
	Tarptautinė prekyba ir finansai
	Šiuolaikinė matematinė ekonomika
	Antras semestras
	Paskaitų  48 val.
	Pratybų  32 val.
	Practical part
	Prof. habil.dr. Vigirdas Mackevičius 
	1 (rudens)
	Pratybų 16
	Exercices 16


	Teorinė dalis.
	Įžanga. Tikimybių teorijos  apžvalga. (3 val.) 
	Diskrečiojo ir tolydžiojo laiko stochastiniai modeliai.Brauno judesys. Jo kvadratinė  variacija. (3 val.)
	  Stochastinis integralas (SI) Brauno judesio atžvilgiu. (5 val.)
	  Ito formulė Brauno judesiui. (3 val.))
	  Stochastinės diferencialinės lygtys (SDL). Sprendinio egzistavimas ir vienatis. (2 val.))
	  Ito procesai. Ito formulė Ito procesui. (5 val.)
	  Stratonovičiaus integralas. Wongo–Zakai teoremos stochastiniams integralams ir SDL. (6 val.)
	  Tiesinės SDL. Tiesinės SDL sprendinio vidurkis ir dispersija. Stochastinė eksponentė. (6 val.)
	  SDL sprendiniai kaip Markovo procesai. Atgalinė Kolmogorovo lygtis. Stacionarus tankis. Taikymų pavyzdžiai. (9 val.)
	  SDL modeliavimas. Stipriosios ir silpnosios SDL sprendinių aproksimacijos. Eulerio–Marujamos, Milšteino, Ito–Teiloro ir     Rungės–Kutto aproksimacijos. (6 val.)
	Stochastic integral (SI) with respect to a BM. (5 hours)
	 Ito‘s formula for BM. (3 hours)
	Šiuolaikinė matematinė ekonomika
	2, 3 semestrai
	Paskaitų  32
	Seminarų  0

	Financial Econometrics
	Prof. Hab. dr. Remigijus Leipus, dr. D. Zuokas
	Reikalavimai 

	Lectures
	Paskaitų  48 val.
	Pratybų 16 val.
	Prof. habil.dr. Donatas Surgailis 
	2 (pavasario)
	Pratybų 0 
	 Exercices 0


	Seminars 
	Practical part
	Paskaitų  32 val.
	Pratybų  0 val.
	3 semestras
	Paskaitų 32 val.


