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I. Context 

 
Empirically observed returns of a financial time series are characterized by fatter tails 

compared to the Gaussian (normal) distribution, see e.g. Mandelbrot (1963). In addition, 

empirical volatility of returns is not constant over time, but is rather clustered. Thus, for the 

same asset, periods with high volatility (high gains/losses) can be seen as well as periods in 

which volatility is low (the gains/losses are close to zero). This issue can be tackled by 

volatility modeling. To deal with these feature, a large literature is developed during these last 

decade. Among the existing approaches, conditional heteroskedastic models, pioneered by 

Engle (1982) and Bollerslev (1986) with the ARCH and GARCH models, have known 

undeniable success. Although originally designed for inflation modeling, ARCH models have 

been found to replicate stylized facts of asset returns highlighted by Mandelbrot (1963) 

including, but not limited to, volatility clustering, fat tails in the distribution of returns and 

higher-order dependence in returns. Standard models have been, since then, improved in three 

major directions; dealing with asymmetries (see Glosten et al, 1993 ; Diongue et al, 2012 ;  

Lopez and Prass, 2013, 2014 among others), accommodating for long-range dependencies 

(Baillie et al, 1996; Christensen et al., 2010; Diongue and Guégan, 2007; Davidson, 2004 

among others) and exploiting the potential of high-frequency data (see Hansen and Huang, 

2012a, 2012b; Harry Vander Elst, 2015). 

 

II. Aims 

 
The aim of this thesis is contribute at the literature by introducing and studying a new class of 

model belonging to the class of Realized GARCH model introduced by Hansen (2012) and 

recently generalized and developed by Harry Vander Elst (2015). In order to generalize the 

existing literature, we propose in this to extend the FloGARCH model to the FloHYGARCH 

model. For that 

1. The candidate need, first to study the Realized HYGARCH model which is the 

simpler case and allowing to generalize the work of Hansen (2012). Secondly, he has 

to study the properties (statistics and probability) of the proposed model. 

2. The FloHYGARCH is investigated as well as its application to real data. Parameter 

estimation is studied and its performance using Monte Carlo simulation. 

 

III. Planning 

 

In the first four month of the thesis, the candidate has to undertood the problem of Realized 

volatility and its application. For the remaining period of the first year, he needs to develop 

the first model generalizing the one introduced by Huang (2012) and investigate its properties. 

The second year of the thesis is dedicated to the study of the FloHYGARCH model and  the 

parameter estimation problem of that model. Monte Carlo Simulation will be done to evaluate 

the performance the parameter estimation methods. At the beginning of the third (first six 

months), the candidate will study some application of the proposed before he start the 

redaction the thesis. 

 

Founding : CEA MITIC scholarship 

 



IV. PhD Director  
 Abdou Kâ Diongue, UGB-SAT 

Laboratoire d’Etude et de Recherche en Statistique et Développement (LERSTAD) 

            Email : abdou.diongue@ugb.edu.sn 

 

Collaborations 

1. Ouagnina Hili, Institut National Polytechnique Félix Houphouët-Boigny 

Email : hili.ouagnina@inphb.edu.ci 

2. Dominique Guégan, Université Paris 1 Sorbonne 

Email : dguegan@univ-paris1.fr 

 
V. Skills 

 

Degree requirements for the candidate is a Master in Statistics or in Finance. In addition, the 

candidate needs to have good skills in time series analysis and financial econometrics. In 
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Bibliography 

 
1. Mandelbrot, B. (1963). The Variation of Certain Speculative Prices. The Journal of Business, 

36(4), pp. 394-419. DOI: 10.1086/294632 

2.  Bollerslev, T. (1986). Generalized autoregressive conditional heteroskedasticity. Journal of 

Econometrics, 31(3), pp. 307-327.  

3. Engle, R. F. (1982). Auto-regressive conditional heteroskedasticity with estimates of the 

variance of United Kingdom inflation. Econometrica, 50(4), pp. 987-1007. DOI: 

10.2307/1912773 

4.  Glosten, L. R., R. Jagannathan and D. E. Runkle (1993), On the relation between the expected 

value and the volatility of the nominal excess return on stocks, Journal of Finance, 48, 1779–

1801.  

5. Lopes, S. R. and T. S. Prass (2013), Seasonal FIEGARCH processes, Computational Statistics 

and Data Analysis, 68, 262–295.   

6. Lopes, S. R. and T. S. Prass (2014), “Theoretical results on fractionally integrated exponential 

generalized autoregressive conditional heteroskedastic processes”, Physica A: Statistical 

Mechanics and its Applications, 401, 278–307.   

7. Baillie, R. T., T. Bollerslev and H. O. Mikkelsen (1996), “Fractionally integrated generalized 

autoregressive conditional heteroskedas- ticity”, Journal of econometrics, 74(1), 3–30.  

8. Christensen, B. J., M. Ø. Nielsen and J. Zhu (2010a), “Long memory in stock market volatility 

and the volatility-in-mean effect: the FIEGARCH-M model”, Journal of Empirical Finance, 

17(3), 460–470.   

9. Diongue, A.K., and Guégan, D. (2007), The stationary seasonal hyperbolic asymmetric power 

ARCH model, Statistics and Probability Letters, 77, 1158—1164. 

10. Diongue, A.K., Guégan, D, Wolff, R.C. (2010), BL-GARCH models with elliptical distributed 

innovations, Journal of Statistical Computation and Simulation, 80(7),    

11. Davidson, J., 2004. Moment and memory properties of linear conditional heteroscedasticity 

models, and a new model. J. Business Econom. Statist. 22, 16–29. 775—791. 

12. Hansen, P. R. and Z. Huang (2012), “Exponential GARCH Modeling with Realized Measures 

of Volatility”, Creates research papers, School of Economics and Management, University of 

Aarhus.  

13. Hansen, P. R., Z. Huang and H. H. Shek (2012), “Realized garch: a joint model for returns and 

realized measures of volatility”, Journal of Applied Econometrics, 27(6), 877–906.  

14. Harry Vander Elst (2015), FloGARCH: Realizing long memory and asymmetries in returns 

volatility, Volume 280 de Working paper: Banque Nationale de Belgique, 38 pages. 

mailto:abdou.diongue@ugb.edu.sn
https://www.google.sn/search?hl=fr&tbo=p&tbm=bks&q=bibliogroup:%22Working+paper:+Banque+Nationale+de+Belgique%22&source=gbs_metadata_r&cad=2


15. Prateek Sharma, Vipul (2016), Forecasting stock market volatility using Realized GARCH 

model: International evidence, The Quarterly Review of Economics and Finance, 59, 222—

230. 

 

 

 

  
 
 

 
 

 

http://www.sciencedirect.com/science/article/pii/S1062976915000800
http://www.sciencedirect.com/science/article/pii/S1062976915000800
http://www.sciencedirect.com/science/journal/10629769

