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1 Introduction

The following is a list of projects that students may choose from. Several students
can choose the same problem, the emphasis can then be somewhat different and one
can read different papers, the below list of references is a suggestion. Please contact
the supervisor if you don not feel comfortable with the chosen paper topic, to be able
to find a replacement topic/paper.,

2 The projects

1. M and Z-estimators. This is application of empirical process theory and Hadamard
differentiability. Chapter 5 in Van der Vaart [17].

2. Quantile estimates. This is application of empirical process theory and Hadamard
differentiability. Chapter 21 in Van der Vaart [17].

3. Estimation of a smooth density function, kernel estimators, optimal rates. Chap-
ter 24 in Van der Vaart [17]. This is not a Hadamard differentiable problem.

4. Estimation of a monotone density function. Chapter 24 in Van der Vaart [17],
Grenander [9], Prakasa Rao [14], Anevski and Hössjer [2]. A nonparametric
Maximum likelihood estimator with properties.

5. Estimation and limit distribution of monotone probability mass function This is
the discrete case analog of the previous and, surprisingly, is was studied in 2009
by Jankowski and Wellner [11] while the Grenander estimator was studied in
1965

6. The empirical distribution function for stationary long range dependent data.
"Strange" limit distribution results, Dehling and Taqqu [7].

7. The partial sum process. Weak convergence to Brownian motion, limit of ran-
dom walk for i.i.d data. Chapter 2.12 in Van der Vaart and Wellner [18].
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8. The partial sum process for long range dependent data. Weak convergence to
Fractional Brownian motion, limit of random walk for strongly dependent data,
Taqqu [15, 16]. Fractional Brownian motion is somewhat popular model in
financial time series.

9. The m-out of-n bootstrap. Bootstrapping for stationary data, Politis and Ro-
mano [13].

10. The empirical spectral distribution function. Empirical process theory for spec-
tral properties for stationary data, Dahlhaus [6].

11. Estimation of a monotone spectral density. With application to x-ray time
variability of background radiation in galaxy, Anevski and Soulier [3]

12. Density estimators for long range dependent data. The situation is very differ-
ent from i.i.d data case: one gets the same rates when estimating the density
function as for the distribution function, Csörgö and Mielnichuk [5].

13. The product integral. Hadamard differentiability of the product integral, with
applications to survival and duration analysis, Gill and Johansen [8]

14. Survival analysis for long range dependent data. The Kaplan-Meier and Nelson-
Aalen estimators for long range dependent data, Anevski [1].

15. Long memory models in financial data. Baillie [4], Giraitis et al [12].

16. Rank based estimates for financial data. Hallin and La Vecchia [10].
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