
Supplementary Material to
An Overview of Modified Semiparametric Memory

Estimation Methods

This Supplementary Material contains the simulation results of the Monte Carlo Anal-

ysis. The following tables present the bias and root mean squared error (RMSE) results

of nine different estimation methods. The structure of the tables is similar for all DGPs:

each table is divided into three subtables by the degree of short-run dynamics with

φ = 0.0,0.3,0.6. The separate tables consider four values of the persistence parameter

(d = 0.0,0.2,0.4,0.6) and three different values of the bandwidth parameter (m = b1+T δc

with δ = 0.60,0.70,0.79) depending on the sample size with T = 256,512,1024,4096.

In the following, we provide a brief summary of the simulation results. The first DGP

is an ARFIMA (1,d,0) process without any form of contamination. In this case, the two

standard estimation methods of Geweke and Porter-Hudak (1983) and Kuensch (1987)

are very robust compared to the modified methods and the overall bias and root mean

squared errors are rather low compared to the other DGPs. The estimator of Smith

(2005) and Andrews and Sun (2004) show a slightly lower bias for φ ≥ 0.3 and in terms

of the RMSE the two estimator improve their performance for the two higher bandwidth

values of δ = 0.70 and δ = 0.79.

The second DGP considers a sinus trend as contamination. In terms of bias, the es-

timator of Hou and Perron (2014) and Iacone (2010) improve the performance of the

standard methods over the whole parameter setting and McCloskey and Perron (2013)

exhibit an improvement with their estimator for φ≤ 0.3. However, in terms of the RMSE

only the approach of Iacone (2010) improves the local Whittle estimator overall and the

method of Hou and Perron (2014) for a smaller memory value of d ≤ 0.2.

The third DGP adds a stationary random level shift (RLS) to the ARFIMA (1,d,0)

process. For smaller memory parameter values the modified estimators of Hou and

Perron (2014), Iacone (2010) and McCloskey and Perron (2013) improve the bias and

RMSE of the respective standard methods, whereas the estimator of Andrews and Sun

(2004) dominates for d = 0.6. The next DGP considers a non-stationary RLS and the

overall performance of the estimators is very similar to the aforementioned stationary

RLS, especially for the higher sample sizes.

Table 9 and Table 10 exhibit the simulation results of a deterministic level shift as

low frequency contamination. Considering the bias, the estimation method of Hou and

Perron (2014) improves the local Whittle estimator over the whole parameter setting,

whereas the estimator of Iacone (2010) reduces the bias up to φ ≤ 0.3 and the estimator

of Smith (2005) for φ = 0.6
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The effect of a GARCH(1,1) process as contamination is captured by the sixth DGP.

The two estimation methods of Hou and Perron (2014) and Andrews and Sun (2004)

reduce the bias of the corresponding standard method for φ≥ 0.3. Nevertheless, in terms

of the RMSE the two standard methods outperform the modified estimation procedures.

The estimation methods developed for perturbed fractional processes outperform the

other methods in Table 13 and Table 14 for an ARFIMA (1,d,0) plus ARMA(0,0) pro-

cess. Especially the methods of Hurvich et al. (2005) and Frederiksen et al. (2012)

dominate the standard methods in terms of a lower bias. Additionally, the methods of

Smith (2005) and Andrews and Sun (2004) perform well for d ≥ 0.4. Replacing the white

noise process by an ARMA(0,1) process as contamination changes the results slightly

but without an overall alteration of the performance.

The last DGP considers two types of contamintion, a stationary random level shift

and an additive noise term. For a short-memory process being contaminated the best

results in terms of RMSE are achieved by Hou and Perron (2014) and Iacone (2010).

For the non-stationary ARFIMA (1,d,0) process the methods of Smith (2005), Andrews

and Sun (2004), Hurvich et al. (2005) and Frederiksen et al. (2012) dominate the other

methods. For the cases d = 0.2 and d = 0.4 the best results are obtained by the two

standard methods. Therefore, for this DGP no estimation method dominates over the

whole setup.
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