VRIJE
UNIVERSITEIT
° AMSTERDAM

VU Research Portal

On the stability of stochastic dynamic systems and their use in econometrics
Nientker, M.H.C.

2019

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Nientker, M. H. C. (2019). On the stability of stochastic dynamic systems and their use in econometrics. [PhD-
Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

« Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
« You may not further distribute the material or use it for any profit-making activity or commercial gain
« You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 13. Mar. 2024


https://research.vu.nl/en/publications/7bf658da-0839-4dc8-bd6a-f702c5eb6da6

Contents

Contents

1

3

Introduction
1.1 Time-series literature: a selectivereview . . . . . . . . . . . . ... ...

1.2 Contributions of the thesis . . . . . . .. .. .. ... .. ........

Stationarity, Ergodicity and Mixing of Resetting Time Series

2.1 Introduction . . . . . . . . . ..

2.2 Stabilityresults . . . . ...

2.3 Application to heteroscedastic volatility modelling. . . . . .. ... ...
231 Examples . . . .. ...
232 MOmeNnts . . . ... e e e e

2.4 Conclusion . . . . . . . . ... e

A Time-Varying Parameter Model for Local Explosions

3.1 Introduction . . . . . . ...

3.2 Model for Local Explosions . . . . . ... ... .............
3.2.1 Bubblevariety . . ... ... ... ... ... .

3.3 Probabilistic and statistical analysis . . . . . ... ... ... ... ..
3.3.1 The model as a data generating process . . . . . . .. ... ...
332 Themodelasafilter . ... ... .................
333 Thelikelihood . . ... ... ... . ... L.
334 Asymptoticresults . . . . .. ...

34 THuStrations . . . . . . o v vt i e e e e e e e

34.1 Simulationstudy . . . ... ... ... o

vii

10
17
22
24
28



CONTENTS

3.4.2 The BTC/USD exchangerate . ... ... ............ 48
3.5 Conclusion . . . ... 50
3.6 Appendix: Proofs . . . . .. ... 51

4 Transformed Perturbation Solutions for Dynamic Stochastic General Equi-
librium Models 65
4.1 Introduction . . . . . . . .. ... 65
4.2 Transformed Perturbation . . . . . . . ... ... ... ... ... .. 69
421 Thestate SPACe . . . . . v v v v e e e 69
4.2.2 Function approximation methods . . . . . ... ... ... ... 70
423 Perturbation . . . . . .. ... 71
4.2.4  The transformed perturbation method . . . . .. ... ... ... 72
4.3 Probabilistic analysis of the solutions . . . . . . .. ... ... ... ... 74
4.4 Theplug-intau . . . . ... .. ... 78
44.1 Ensuringstability . . . .. ... ... L 78
4.4.2 Preserving nonlinear dynamics . . . . . . .. ... ... ... 80
443 Choicefortau. . . . . . ... ... 82
45 ACCUTACY . . . v o i et e e e e 83
4.5.1 Theoreticalresults . . . . . ... ... 83
452 Applications . . . . . .. ... 86
4.6 Conclusion . . ... ... ... 99
4.7 Appendix: Proofs . . . . . ... L 100
Bibliography 113
Summary 121
Samenvatting 123

viii



