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Abstract

In this supplementary appendix we provide additional simulation results that

complement Section 4.2 of Grose, Martin and Poskitt (2014).
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Simulation Results for 7" = 100

We present here selected “small-sample” simulation results for bias correction of con-
ventional estimates of two measures of persistence in the long memory context, namely
the impulse response function ¢ (k), and the autocorrelation function p(k). These re-
sults are for sample size T' = 100, supplementing the T = 500 results presented in the
main text Grose et al. (2014). The data generating process is ARFIMA(1, d,0) where
d is the fractional integration parameter. Results are presented for d = {0.2,0.4},
autoregression parameter ¢ = {0.6,0.9}, and selected lag lengths k& between 1 and
99. The bias-adjustment is performed via the sieve boostrap, with consideration being
given to two alternative approaches to choosing h, the order of the autoregression used
in the sieve. For further details see Grose et al. (2014).

Bias correction of the sample IRF

Figures Al to A3 display distributional results for the estimated impulse response
function (both conventional, and bias-adjusted) for 7' = 100, d = 0.4, ¢ = 0.9, and h
= [(InT)?]. Panels (i) to (v) in each figure plot:

e the Monte Carlo distribution of the unadjusted statistic @(k),
~(B
e the Monte Carlo distribution of the bootstrap bias-adjusted statistic w( (k);
e and the average bootstrap estimate of the distribution of @(k), fork=1,3,6,9,12.

A)

The three distributions are indicated by the legend entries “MC”, “MC-BA” and “BS-
av” respectively. The vertical dotted line in each panel indicates the true value of ¥ (k)

for each k.
Panel (vi) plots, for lags k = 1,2, ...,99:

e the true IRF (k) based on the parameters of the data generating process;
e the mean of the Monte Carlo distribution of ¥ (k):

~(BA
e and the mean of the Monte Carlo distribution of w( :

(k)
(designated “True ¥”, “MC”, and “MC-BA” respectively).

Bias and RMSE results for both choices of h, and for all combinations of d = 0.2,0.4
and ¢ = 0.6,0.9, are presented in Table Al.
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Figure A1l. Bias correction of the sample IRF using the raw sieve bootstrap.
True process: ARFIMA(1,d,0); T'=100; d = 0.4; ¢ = 0.9.

Key for Panels (1) to (v): MC”: Monte Carlo distribution of the unadjusted
statistic ¥ (k); “MC-BA”: Monte Carlo distribution of the bootstrap bias-adjusted

~(BA
statistic ¢( )(k); “BS-av”: the averaged bootstrap estimate of the distribution of
Y(k). Key for Panel (vi): “MC”: mean of the Monte Carlo distribution of 1 (k);

~(BA
“MC-BA”: mean of the Monte Carlo distribution of 1/)( )(k:) The true value of
(k) is indicated by the use of small dots in all panels.
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Figure A2. Bias correction of the sample IRF using the pre-filtered sieve boot-
strap, based on the true value of d as the pre-filter.

True process: ARFIMA(1,d,0); T =100; d = 0.4; ¢ = 0.9.

Key for Panels (1) to (v): MC”: Monte Carlo distribution of the unadjusted
statistic ¢ (k); “MC-BA”: Monte Carlo distribution of the bootstrap bias-adjusted

~(BA
statistic w( )(k:); “BS-av”: the averaged bootstrap estimate of the distribution of
Y(k). Key for Panel (vi): “MC”: mean of the Monte Carlo distribution of 1(k);

~(BA
“MC-BA”: mean of the Monte Carlo distribution of 11}( )(k) The true value of
(k) is indicated by the use of small dots in all panels.
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Figure A3. Bias correction of the sample IRF using the pre-filtered sieve bootstrap,
based on the SPLW estimate of d as the pre-filter.

True process: ARFIMA(1,d,0); T'= 100; d = 0.4; ¢ = 0.9.

Key for Panels (1) to (v): “MC”: Monte Carlo distribution of the unadjusted
statistic ¥ (k); “MC-BA”: Monte Carlo distribution of the bootstrap bias-adjusted

statistic w( )(k); “BS-av”: average bootstrap estimate of the distribution of 1 (k),

K
and “K-BA”: Monte Carlo distribution of the bias-adjusted statistic w( )(k) pro-
duced using Kilian’s approach. Key for Panel (vi): “MC”: mean of the Monte
Carlo distribution of ¥ (k); “MC-BA”: mean of the Monte Carlo distribution of

~(BA . ~
¢(B )(k); “K-BA”: mean of the Monte Carlo distribution of w(K)(k). The true

value of 1 (k) is indicated by the use of small dots in all panels.
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Bias correction of the sample ACF

Figures A4 and A5 display distributional results for the estimated autocorrelation
function (both conventional, and bias-adjusted) for 7" = 100, d = 0.4 and ¢ = 0.9.

Panels (i) to (v) in each figure plot respectively:

the Monte Carlo distribution of the unadjusted statistic p(k);
the Monte Carlo distribution of the bootstrap bias-adjusted statistic, ﬁ(BA)(k:);
the average bootstrap estimate of the distribution of p(k);

and the Monte Carlo distribution of the estimator adjusted using the (infeasible)
asymptotic bias formula of Hosking (1996), ‘A% (k), k = 1,3,6,9, 12

The four plots are indicated by the legend entries “MC”, “MC-BA”, “BS-av” and
“BA-asy” respectively. The vertical dotted line indicates the true value of p(k) for
each k.

In Panel (i) we also plot the sampling distribution of the feasible bias-adjusted es-
timator based on the bias expression of Lee and Ko (2009) (referred to hereafter as
pH9(1), and designated “BA-LK” on the figure).

Panel (vi) plots, for lags k = 1,2, ...,99:

e the true ACF p(k) (based on the parameters of the true data generating process);

e the mean of the Monte Carlo distribution of p(k);

e and the mean of the Monte Carlo distribution of 34 (k) (designated “True p”,
“MC”, and “MC-BA” respectively).

Bias and RMSE results for both choices of h, and for all combinations of d = 0.2,0.4
and ¢ = 0.6,0.9, are presented in Table A2.



Bias Correction of Persistence Measures — Appendix

,,,,,,, MC
5t 23N 01\ e — — -MCBA
0.5
1
ol N T e

0.5

0 -0.5 : ‘ : :

-1 20 40 60 80 100

Figure A4. Bias correction of the sample ACF using the raw sieve bootstrap.
True process: ARFIMA(1,d,0); T'= 100; d = 0.4; ¢ = 0.9.

Key for Panels (1) to (v): “MC”: Monte Carlo distribution of the unadjusted
statistic p(k); “MC-BA”: Monte Carlo distribution of the bootstrap bias-adjusted
statistic ﬁ(B A)(k); “BS-av”: the average bootstrap estimate of the distribution of
p(k); “BA-asy”: the Monte Carlo distribution of p**Y)(k); “BA-LK”: the Monte
Carlo distribution of p*¥)(1). Key for Panel (vi): “MC”: mean of the Monte
Carlo distribution of p(k); “MC-BA”: mean of the Monte Carlo distribution of
B4 (k). The true value of p(k) is indicated by the use of small dots in all panels.
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Figure A5. Bias correction of the sample ACF using the pre-filtered sieve boot-
strap, based on the true value of d as the pre-filter

True process: ARFIMA(1,d,0); T = 100; d = 0.4; ¢ = 0.9.

Key for Panels (1) to (v): “MC”: Monte Carlo distribution of the unadjusted
statistic p(k); “MC-BA”: Monte Carlo distribution of the bootstrap bias-adjusted
statistic ﬁ(B A)(k); “BS-av”: the average bootstrap estimate of the distribution of
p(k); “BA-asy”: the Monte Carlo distribution of 74*Y)(k); “BA-LK”: the Monte
Carlo distribution of p'*¥)(1). Key for Panel (vi): “MC”: mean of the Monte
Carlo distribution of p(k); “MC-BA”: mean of the Monte Carlo distribution of
2B (L), The true value of p(k) is indicated by the use of small dots in all panels.
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