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1. Introduction and Goals

This report presents an addendum to the paper by Bisognin and Lopes (2011), “Estimation and Forecasting
in Seasonal Long Memory Processes”, submitted to the Journal of Time Series Analysis. In this work the
authors consider the fractional ARIMA process with seasonality s, denoted by SARFIMA (p,d, q) x (P, D, Q)s,
which describes time series with long memory periodical behavior at finite number of spectrum frequencies.
The authors present several estimation methods for the parameters of these processes. They also consider
the minimum mean squared forecasting error for the complete SARFIMA process. The whole methodology is
applied to the water consumption time series, observed in Granada, Spain.

The work presents an extensive Monte Carlo simulation study by analyzing the estimators’ performance
through their bias, mean squared error and variance values.

The process { X }ez, is simulated as suggested by Hosking (1981), where {e; }+cz is a Gaussian white noise
process with zero mean and variance o2 = 1.0.

It is not our intention to provide a full account of the results in the work here, but solely to provide more
material to facilitate its understanding. We refer the reader to the original work for all the information on the
mathematical set up, general and specific definitions, simulation methods, conclusions and any other information
refereing to the data and tables presented here.

In this addendum we report the estimation results for d = 0.2 = D, &1, ¢; € {-0.5,0.5}, ©1,6;, €
{-0.5,0.5}, n € {1000,2000} and s € {4,6,12}. For the three versions of the semiparametric estimators
GPH, BA, R, SR and GPHT, the trimming constant « is such that a € {0.75,0.8,0.89}.

Both loss functions p;, j = 1,2, for the MM-estimators are chosen as the Tukey Biweighted function (see
Yohai, 1987). They are tuned such that the resulting estimates possess 0.50 breakdown point and an efficiency
of 85% at the Gaussian model.

We calculate the empirical values for the mean, the bias, the mean square error (mse) and the variance (var).
These quantities are given in Tables 1.1 to 1.24. All estimation procedures are based upon 1000 replications.

Tables 1.1 to 1.8 present the semiparametric estimation results for the SARFIMA(p, d, q) x (P, D, Q)5 pro-
cesses, whenp =P =0=¢g=Q, s € {4,6,12} and « € {0.75,0.8,0.89}. Tables 1.9 to 1.24 present the paramet-
ric estimation results for the SARFIMA(p, d, q) x (P, D, Q), processes, when s € {4,6,12}, min{p, P,q,Q} # 0,
¢1,P1 € {—0.5,0.5} and 6,0, € {—0.5,0.5}.
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Table 1.1: Semiparametric estimation for the SARFIMA (p,d, q) x (P, D, Q)5 processes, when p=P =0=¢q =
Q,d=02=D,s=4,n € {1000,2000}, £ =2 and o = 0.75.

I n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.1748  0.2854 | 0.2195  0.2136 | 0.1989  0.2520 || 0.1480  0.2800 | 0.1886  0.2320 | 0.1679  0.2643
bias || -0.0252  0.0854 | 0.0195  0.0136 | -0.0011  0.0520 | -0.0520  0.0890 | -0.0114  0.0329 | -0.0321  0.0643
mse || 0.0454  0.0784 | 0.0815 0.1374 | 0.0493  0.0834 || 0.0730  0.1061 | 0.1293  0.1799 | 0.0835  0.1198
var || 0.0448  0.0711 | 0.0812  0.1373 | 0.0493  0.0808 || 0.0703  0.0983 | 0.12903  0.1790 | 0.0826  0.1157
RLM RMM RLTS RLM RMM RLTS
mean || 0.1919  0.2516 | 0.2361  0.1835 | 0.2024  0.2301 || 0.1692  0.2581 | 0.1965  0.2201 | 0.1782  0.2484
bias || -0.0081  0.0516 | 0.0361 -0.0165 | 0.0024  0.0391 || -0.0308  0.0581 | -0.0035  0.0201 | -0.0218  0.0484
mse || 0.0451  0.0738 | 0.0847 0.1377 | 0.0499  0.0821 || 0.0694  0.0971 | 0.1314  0.1811 | 0.0851  0.1191
var || 0.0451  0.0712 | 0.0835 0.1375 | 0.0499  0.0807 || 0.0685  0.0938 | 0.1315  0.1809 | 0.0848  0.1169
SRLM SRMM SRITS SRLM SRMM SRLTS
mean || 0.2110  0.1975 | 0.2158  0.1888 | 0.2127  0.1947 || 0.2034  0.2017 | 0.2130  0.1909 | 0.2060  0.1989
bias || 0.0110 -0.0025 | 0.0158 -0.0112 | 0.0127 -0.0053 || 0.0034  0.0017 | 0.0130 -0.0091 | 0.0060 -0.0011
mse || 0.0268  0.0420 | 0.0408 0.0656 | 0.0364  0.0579 || 0.0405  0.0548 | 0.0659  0.0904 | 0.0552  0.0747
var || 0.0267  0.0420 | 0.0406  0.0655 | 0.0363  0.0579 || 0.0405  0.0548 | 0.0658  0.0904 | 0.0552  0.0748
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2253  0.1602 | 0.2231  0.1750 | 0.2189  0.1823 || 0.2251 _ 0.1701 | 0.2205 _ 0.1797 | 0.21563 _ 0.1856
bias || 0.0253  -0.0308 | 0.0231 -0.0250 | 0.0189  -0.0177 || 0.0251  -0.0299 | 0.0205 -0.0203 | 0.0153  -0.0144
mse || 0.0271  0.0421 | 0.0411  0.0657 | 0.0361  0.0569 || 0.0413  0.0561 | 0.0651  0.0894 | 0.0564  0.0760
var || 0.0265  0.0412 | 0.0406  0.0652 | 0.0357  0.0567 || 0.0408  0.0553 | 0.0648  0.0891 | 0.0562  0.0759
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.1773  0.2819 | 0.2169  0.2129 | 0.1887  0.2644 || 0.1242  0.3181 | 0.1735  0.2473 | 0.1249  0.3144
bias || -0.0227  0.0819 | 0.0169  0.0129 | -0.0113  0.0644 | -0.0758  0.1181 | -0.0265  0.0473 | -0.0751  0.1144
mse || 0.0755  0.1309 | 0.1056 0.1817 | 0.0740  0.1298 || 0.1117  0.1599 | 0.1778  0.2555 | 0.1149  0.1664
var || 0.0751  0.1243 | 0.1054  0.1817 | 0.0739  0.1258 || 0.1060  0.1461 | 0.1772  0.2536 | 0.1094  0.1535

Table 1.2: Semiparametric estimation for the SARFIMA (p, d, q) x (P, D, Q)s processes, when p=P =0=¢ =

Q,d=02=D,s=4,n e {1000,2000}, £ =2 and a = 0.89.

I n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2187  0.2168 | 0.2109 0.2091 | 0.2162  0.2142 || 0.2101  0.2082 | 0.2079 _ 0.2012 | 0.2101  0.2077
bias || 0.0187 0.0168 | 0.0109 0.0091 | 0.0162 0.0142 || 0.0101 0.0082 | 0.0079  0.0012 | 0.0101  0.0077
mse || 0.0016 0.0020 | 0.0033 0.0041 | 0.0020 0.0024 || 0.0008 0.0009 | 0.0018 0.0019 | 0.0010  0.0011
var || 0.0013  0.0017 | 0.0032  0.0040 | 0.0018  0.0022 | 0.0007 _ 0.0008 | 0.0017 _ 0.0019 | 0.0009  0.0010
RLS RMM RLTS RLS RMM RLTS
mean || 0.2144 02132 | 0.2001  0.2088 | 0.2130  0.2103 || 0.2079  0.2065 | 0.2069  0.2003 | 0.2073  0.2069
bias || 0.0144 0.0132 | 0.0091 0.0088 | 0.0130 0.0103 || 0.0079  0.0065 | 0.0069  0.0003 | 0.0073  0.0069
mse || 0.0015 0.0019 | 0.0032 0.0040 | 0.0019 0.0022 || 0.0007 0.0009 | 0.0018 0.0020 | 0.0009  0.0012
var || 0.0013  0.0017 | 0.0031  0.0040 | 0.0017  0.0021 || 0.0007  0.0008 | 0.0017  0.0020 | 0.0009  0.0011
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2030  0.2049 | 0.2039  0.2043 | 0.2038  0.2043 || 0.2021 0.2034 | 0.2017 _ 0.2022 | 0.2017  0.2023
bias || 0.0039  0.0049 | 0.0039  0.0043 | 0.0038 0.0043 || 0.0021 0.0034 | 0.0017  0.0022 | 0.0017  0.0023
mse || 0.0008 0.0011 | 0.0013  0.0017 | 0.0011 0.0014 || 0.0004 0.0005 | 0.0007  0.0008 | 0.0006  0.0007
var_|| 0.0008 0.0011 | 0.0013 0.0017 | 0.0011 0.0014 || 0.0004 0.0005 | 0.0007 _ 0.0008 | 0.0006  0.0007
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2008  0.2023 | 0.2030 0.2030 | 0.2023  0.2040 || 0.2002 0.2018 | 0.2010  0.2017 | 0.2013  0.2017
bias || 0.0008 0.0023 | 0.0030 0.0030 | 0.0023 0.0040 || 0.0002 0.0018 | 0.0010  0.0017 | 0.0013  0.0017
mse || 0.0008 0.0011 | 0.0013 0.0017 | 0.0011 0.0015 || 0.0004 0.0005 | 0.0007 0.0008 | 0.0006  0.0007
var || 0.0008 0.0011 | 0.0013  0.0017 | 0.0011  0.0014 || 0.0004  0.0005 | 0.0007  0.0008 | 0.0006  0.0007
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2174 0.2153 | 0.2109 0.2049 | 0.2152  0.2117 || 0.2095 0.2097 | 0.2056  0.2022 | 0.2076  0.2088
bias || 0.0174 0.0153 | 0.0109 0.0049 | 0.0152 0.0117 || 0.0095 0.0097 | 0.0056 0.0022 | 0.0076  0.0088
mse || 0.0024 0.0030 | 0.0042 0.0058 | 0.0025 0.0034 || 0.0012 0.0015 | 0.0021 0.0026 | 0.0014  0.0018
var || 0.0021  0.0027 | 0.0041 0.0058 | 0.0022 0.0032 || 0.0011 0.0014 | 0.0020  0.0026 | 0.0014 _ 0.0017




Table 1.3: Semiparametric estimation for the SARFIMA (p,d, q) x (P, D, Q)5 processes, when p=P =0=¢q =
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Q,d=02=D,s=6,n € {1000,2000}, { =2 and o = 0.75.

i n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2355  0.2209 | 0.2303  0.2064 | 0.2352  0.2143 || 0.2110  0.2234 | 0.2134 _ 0.2061 | 0.2148  0.2162
bias || 0.0355  0.0209 | 0.0303  0.0054 | 0.0352 0.0143 || 0.0110  0.0234 | 0.0134  0.0061 | 0.0148  0.0162
mse || 0.0046  0.0036 | 0.0077  0.0060 | 0.0050  0.0039 || 0.0045  0.0098 | 0.0090  0.0179 | 0.0054  0.0111
var || 0.0033  0.0031 | 0.0067  0.0060 | 0.0038 0.0037 || 0.0044 0.0092 | 0.0088  0.0179 | 0.0052  0.0109
RLM RMM RLTS RLM RMM RLTS
mean || 0.2272  0.2154 | 0.2251  0.2015 | 0.2289  0.2107 || 0.2109  0.2147 | 0.2125  0.2034 | 0.2131 _ 0.2122
bias || 0.0272  0.0154 | 0.0251  0.0015 | 0.0289 0.0107 || 0.0109  0.0147 | 0.0125 0.0034 | 0.0131  0.0122
mse || 0.0039  0.0034 | 0.0060  0.0057 | 0.0044 0.0039 || 0.0045 0.0091 | 0.0089  0.0178 | 0.0051  0.0104
var || 0.0032  0.0031 | 0.0063  0.0057 | 0.0036 0.0038 || 0.0044  0.0089 | 0.0087  0.0178 | 0.0050  0.0103
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2075 _ 0.2008 | 0.2058  0.1995 | 0.2080 0.2010 || 0.2041  0.2012 | 0.2063  0.1080 | 0.2051 _ 0.2001
bias || 0.0075  0.0008 | 0.0058 -0.0005 | 0.0080 0.0019 || 0.0041  0.0012 | 0.0063 -0.0020 | 0.0051  0.0001
mse || 0.0020  0.0018 | 0.0032  0.0028 | 0.0026  0.0025 || 0.0027  0.0051 | 0.0042  0.0084 | 0.0038  0.0072
var || 0.0019  0.0018 | 0.0031  0.0028 | 0.0025 0.0025 || 0.0027  0.0051 | 0.0042  0.0084 | 0.0037  0.0072
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2007 _ 0.1963 | 0.2027 _ 0.1973 | 0.2047 0.2000 || 0.2039 _ 0.1923 | 0.2058  0.1051 | 0.2058  0.1951
bias || 0.0007 -0.0037 | 0.0027 -0.0027 | 0.0047 0.0000 || 0.0039 -0.0077 | 0.0058 -0.0049 | 0.0058  -0.0049
mse || 0.0019  0.0018 | 0.0030  0.0029 | 0.0026  0.0024 || 0.0027  0.0052 | 0.0041  0.0083 | 0.0037  0.0072
var || 0.0019  0.0018 | 0.0030  0.0029 | 0.0026 0.0024 || 0.0027  0.0052 | 0.0041  0.0082 | 0.0037 _ 0.0071
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2356  0.2205 | 0.2277  0.2049 | 0.2353  0.2162 || 0.2074  0.2316 | 0.2095 _ 0.2115 | 0.2062  0.2284
bias || 0.0356  0.0205 | 0.0277  0.0049 | 0.0353 0.0162 || 0.0074 0.0316 | 0.0095 0.0115 | 0.0062  0.0284
mse || 0.0064 0.0057 | 0.0094 0.0091 | 0.0066 0.0058 || 0.0068  0.0147 | 0.0114  0.0242 | 0.0071  0.0155
var || 0.0051  0.0053 | 0.0086  0.0091 | 0.0054 0.0056 || 0.0067 0.0137 | 0.0114  0.0241 | 0.0070  0.0148

Table 1.4: Semiparametric estimation for the SARFIMA(p,d, q) x (P, D, Q)s processes, when p=P =0=¢ =

Q,d=02=D, s=6,n e {1000,2000}, £ =2 and a = 0.8.

T n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS

mean || 0.2261  0.2190 | 0.2202  0.2048 | 0.2233  0.2140 || 0.2150 0.2135 | 0.2108 0.2044 | 0.2144 0.2120
bias || 0.0261  0.0190 | 0.0202  0.0048 | 0.0233  0.0140 || 0.0150  0.0135 | 0.0108 0.0044 | 0.0144  0.0120
mse || 0.0030  0.0033 | 0.0052  0.0059 | 0.0032 0.0036 || 0.0015  0.0016 | 0.0028  0.0033 | 0.0017  0.0020
var || 0.0024  0.0029 | 0.0048  0.0059 | 0.0027 0.0034 || 0.0013  0.0014 | 0.0026  0.0033 | 0.0015  0.0018

RLM RMM RLTS RLM RMM RLTS
mean || 0.2196  0.2139 | 0.2158  0.2043 | 0.2200 0.2091 || 0.2115  0.2107 | 0.2090 0.2028 | 0.2112  0.2106
bias || 0.0196  0.0139 | 0.0158  0.0043 | 0.0200 0.0091 || 0.0115  0.0107 | 0.0090  0.0028 | 0.0112  0.0106
mse || 0.0027  0.0031 | 0.0049  0.0058 | 0.0029  0.0034 || 0.0014  0.0014 | 0.0027  0.0033 | 0.0015  0.0018
var || 0.0023  0.0029 | 0.0047  0.0058 | 0.0025 0.0034 || 0.0012  0.0013 | 0.0026  0.0033 | 0.0014  0.0017

SRLM SRMM SRLTS SRLM SRMM SRLTS
mean [[ 0.2059  0.2010 | 0.2059  0.2010 | 0.2056  0.2016 || 0.2029  0.2031 | 0.2023  0.2024 | 0.2029  0.2034
bias || 0.0059  0.0010 | 0.0059  0.0010 | 0.0056  0.0016 || 0.0029  0.0031 | 0.0023  0.0024 | 0.0029  0.0034
mse || 0.0014  0.0017 | 0.0020  0.0028 | 0.0018  0.0024 || 0.0008  0.0009 | 0.0013  0.0014 | 0.0011  0.0012
var || 0.0013  0.0017 | 0.0020  0.0028 | 0.0018 0.0024 || 0.0008  0.0008 | 0.0013  0.0014 | 0.0011  0.0012

BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2011  0.1972 | 0.2047 0.1986 | 0.2039  0.2000 || 0.1995  0.2003 | 0.2010  0.2012 | 0.2016  0.2025
bias || 0.0011 -0.0028 | 0.0047 -0.0014 | 0.0039  0.0000 || -0.0005 0.0003 | 0.0010  0.0012 | 0.0016  0.0025
mse || 0.0014  0.0017 | 0.0020  0.0028 | 0.0018  0.0023 || 0.0008  0.0008 | 0.0013  0.0015 | 0.0011  0.0012
var || 0.0014  0.0017 | 0.0020  0.0028 | 0.0018 0.0024 || 0.0008  0.0008 | 0.0013 0.0015 | 0.0011  0.0012

GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS

mean || 0.2258  0.2184 | 0.2207  0.2028 | 0.2244 0.2154 || 0.2149 0.2156 | 0.2074 0.2061 | 0.2128  0.2118
bias || 0.0258  0.0184 | 0.0207  0.0028 | 0.0244  0.0154 || 0.0149  0.0156 | 0.0074  0.0061 | 0.0128  0.0118
mse || 0.0043  0.0051 | 0.0063  0.0081 | 0.0044 0.0051 || 0.0021  0.0024 | 0.0038  0.0047 | 0.0022  0.0028
var || 0.0036  0.0048 | 0.0059  0.0081 | 0.0038 0.0049 || 0.0019  0.0022 | 0.0037  0.0047 | 0.0020  0.0027




Table 1.5: Semiparametric estimation for the SARFIMA (p,d, q) x (P, D, Q)5 processes, when p=P =0=¢q =
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Q,d=02=D,s=6,n € {1000,2000}, { =2 and o = 0.89.

I n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2105  0.2174 | 0.2118 0.2066 | 0.2169  0.2135 || 0.2105 0.2097 | 0.2063  0.2068 | 0.2007  0.2078
bias || 0.0195 0.0174 | 0.0118 0.0066 | 0.0169 0.0135 || 0.0105 0.0097 | 0.0063  0.0068 | 0.0097  0.0078
mse || 0.0017 0.0019 | 0.0032 0.0041 | 0.0019 0.0022 || 0.0008 0.0008 | 0.0016 0.0018 | 0.0010  0.0011
var || 0.0013  0.0016 | 0.0031 0.0041 | 0.0016  0.0020 || 0.0007  0.0007 | 0.0016  0.0018 | 0.0009  0.0010
RLM RMM RLTS RLM RMM RLTS
mean || 0.2148  0.2141 | 0.2100  0.2052 | 0.2138  0.2107 || 0.2081  0.2080 | 0.2058  0.2062 | 0.2082  0.2069
bias || 0.0148  0.0141 | 0.0100  0.0052 | 0.0138  0.0107 || 0.0081  0.0080 | 0.0058 0.0062 | 0.0082  0.0069
mse || 0.0014 0.0018 | 0.0031 0.0041 | 0.0018 0.0022 || 0.0007 0.0007 | 0.0015 0.0018 | 0.0009  0.0010
var || 0.0012 0.0016 | 0.0030 0.0041 | 0.0016 0.0021 || 0.0006  0.0007 | 0.0015 0.0017 | 0.0008  0.0010
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2042  0.2035 | 0.2039  0.2035 | 0.2040  0.2039 || 0.2025 0.2024 | 0.2016  0.2029 | 0.2014  0.2031
bias || 0.0042 0.0035 | 0.0039 0.0035 | 0.0040 0.0039 || 0.0025 0.0024 | 0.0016 0.0029 | 0.0014  0.0031
mse || 0.0008 0.0009 | 0.0013 0.0015 | 0.0010 0.0013 || 0.0004 0.0004 | 0.0007 0.0007 | 0.0006  0.0007
var || 0.0008 0.0009 | 0.0012 0.0015 | 0.0010  0.0013 || 0.0004 0.0004 | 0.0007  0.0007 | 0.0006  0.0007
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2008 0.2011 | 0.2022  0.2021 | 0.2026 _ 0.2035 || 0.2004 0.2009 | 0.2009  0.2026 | 0.2014 _ 0.2030
bias || 0.0008 0.0011 | 0.0022 0.0021 | 0.0026  0.0035 || 0.0004 0.0009 | 0.0009 0.0026 | 0.0014  0.0030
mse || 0.0008 0.0009 | 0.0012 0.0015 | 0.0010 0.0013 || 0.0004 0.0004 | 0.0007 0.0007 | 0.0005  0.0007
var || 0.0008  0.0009 | 0.0012  0.0015 | 0.0010  0.0013 || 0.0004 0.0004 | 0.0007  0.0007 | 0.0005  0.0007
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2179  0.2168 | 0.2119  0.2067 | 0.2143  0.2148 || 0.2103  0.2106 | 0.2063 0.2050 | 0.2074 0.2104
bias || 0.0179  0.0168 | 0.0119 0.0067 | 0.0143 0.0148 || 0.0103 0.0106 | 0.0063 0.0050 | 0.0074  0.0104
mse || 0.0023 0.0028 | 0.0038 0.0049 | 0.0025 0.0032 || 0.0011 0.0012 | 0.0018 0.0025 | 0.0013  0.0016
var || 0.0020 0.0026 | 0.0037 0.0049 | 0.0022 0.0029 || 0.0010 0.0011 | 0.0018 0.0025 | 0.0012  0.0015

Table 1.6: Semiparametric estimation for the SARFIMA (p,d, q) x (P, D, Q)5 processes, when p=P =0=¢ =

Q,d=02=D,s=12,n € {1000,2000}, £ =2 and o = 0.75.

I n = 1000 T n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2350  0.2292 | 0.2279  0.2179 | 0.2351 0.2235 || 0.2188  0.2143 | 0.2171  0.1962 | 0.2207  0.2107
bias || 0.0350  0.0292 | 0.0279  0.0179 | 0.0351  0.0235 || 0.0188  0.0143 | 0.0171  -0.0038 | 0.0207  0.0107
mse || 0.0044  0.0047 | 0.0067 0.0077 | 0.0049  0.0049 || 0.0023  0.0031 | 0.0039  0.0057 | 0.0026  0.0034
var || 0.0032  0.0039 | 0.0059 0.0074 | 0.0036  0.0043 || 0.0019  0.0029 | 0.0036  0.0057 | 0.0022  0.0033
RLM RMM RLTS RLM RMM RLTS
mean || 0.2263  0.2227 | 0.2217 0.2121 | 0.2275 0.2191 || 0.2145 0.2103 | 0.2128  0.1962 | 0.2169  0.2071
bias || 0.0263  0.0227 | 0.0217  0.0121 | 0.0275 0.0191 || 0.0145  0.0103 | 0.0128 -0.0038 | 0.0169  0.0071
mse || 0.0038  0.0043 | 0.0063 0.0075 | 0.0043  0.0044 || 0.0020  0.0030 | 0.0038  0.0058 | 0.0024  0.0032
var || 0.0031  0.0037 | 0.0059 0.0074 | 0.0036  0.0041 || 0.0018  0.0028 | 0.0037  0.0058 | 0.0021  0.0032
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2065  0.2023 | 0.2062  0.2047 | 0.2064 0.2052 || 0.2042  0.1984 | 0.2057  0.1971 [ 0.2050  0.1982
bias || 0.0065  0.0023 | 0.0062 0.0047 | 0.0064 0.0052 || 0.0042 -0.0016 | 0.0057  -0.0029 | 0.0050  -0.0018
mse || 0.0019  0.0020 | 0.0028 0.0035 | 0.0025 0.0029 || 0.0011  0.0016 | 0.0018  0.0027 | 0.0016  0.0024
var || 0.0018  0.0020 | 0.0028  0.0034 | 0.0025 0.0029 || 0.0011  0.0016 | 0.0018  0.0026 | 0.0016  0.0024
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.1990  0.1968 | 0.2026  0.2014 | 0.2043  0.2021 || 0.2001  0.1946 | 0.2040  0.1951 | 0.2030  0.1966
bias || -0.0010  -0.0032 | 0.0026  0.0014 | 0.0043  0.0021 || 0.0001  -0.0054 | 0.0040  -0.0049 | 0.0030  -0.0034
mse || 0.0018  0.0020 | 0.0028 0.0034 | 0.0025 0.0029 || 0.0011  0.0016 | 0.0018  0.0027 | 0.0015  0.0024
var || 0.0018  0.0020 | 0.0028 0.0034 | 0.0025 0.0029 || 0.0011  0.0015 | 0.0018  0.0026 | 0.0015  0.0024
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2348  0.2341 | 0.2274 0.2204 | 0.2320 0.2292 || 0.2188  0.2188 | 0.2121  0.2003 | 0.2165  0.2119
bias || 0.0348  0.0341 | 0.0274 0.0204 | 0.0320 0.0292 || 0.0188  0.0188 | 0.0121  0.0003 | 0.0165  0.0119
mse || 0.0062  0.0070 | 0.0088  0.0093 | 0.0065 0.0067 || 0.0033  0.0045 | 0.0055  0.0083 | 0.0035  0.0046
var || 0.0050  0.0058 | 0.0081  0.0089 | 0.0055 0.0059 || 0.0030  0.0041 | 0.0054  0.0083 | 0.0032  0.0045




Table 1.7: Semiparametric estimation for the SARFIMA (p,d, q) x (P, D,Q)s processes, when p=P =0=¢ =

C. Bisognin and S.R.C. Lopes

Q,d=02=D,s=12, n e {1000,2000}, £ = 2 and a = 0.8.

i n = 1000 I n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2280  0.2237 | 0.2205  0.2069 | 0.2272  0.2177 || 0.2149 _ 0.2138 | 0.2112  0.2026 | 0.21565  0.2107
bias || 0.0289  0.0237 | 0.0205 0.0069 | 0.0272 0.0177 || 0.0149  0.0138 | 0.0112  0.0026 | 0.0155  0.0107
mse || 0.0030  0.0035 | 0.0050 0.0061 | 0.0032 0.0037 || 0.0015  0.0018 | 0.0026  0.0036 | 0.0017  0.0020
var || 0.0022  0.0029 | 0.0046 0.0061 | 0.0025 0.0034 || 0.0013  0.0017 | 0.0025  0.0036 | 0.0014  0.0019
RLM RMM RLTS RLM RMM RLTS
mean || 0.2218  0.2185 | 0.2184 0.2048 | 0.2222  0.2136 || 0.2112  0.2109 | 0.2090  0.2013 | 0.2126 _ 0.2088
bias || 0.0218  0.0185 | 0.0184 0.0048 | 0.0222 0.0136 || 0.0112  0.0109 | 0.0090  0.0013 | 0.0126  0.0088
mse || 0.0025  0.0032 | 0.0047 0.0060 | 0.0028 0.0034 || 0.0013  0.0017 | 0.0026 0.0037 | 0.0016  0.0020
var || 0.0021  0.0028 | 0.0044 0.0060 | 0.0023 0.0033 || 0.0012  0.0016 | 0.0025  0.0037 | 0.0014 0.0019
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2045  0.2034 | 0.2037 0.2039 | 0.2049 0.2047 || 0.2029  0.2011 | 0.2032  0.2001 | 0.2025  0.2022
bias || 0.0045  0.0034 | 0.0037 0.0039 | 0.0049 0.0047 || 0.0029  0.0011 | 0.0032  0.0001 | 0.0025 0.0022
mse || 0.0012  0.0015 | 0.0019  0.0024 | 0.0016 0.0023 || 0.0008  0.0009 | 0.0012  0.0015 | 0.0011  0.0013
var || 0.0012  0.0015 | 0.0019 0.0024 | 0.0016 0.0022 || 0.0008  0.0009 | 0.0012  0.0015 | 0.0010  0.0013
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.1990  0.1994 | 0.2021  0.2021 | 0.2025 0.2035 || 0.1994  0.1984 | 0.2018  0.1987 | 0.2020 _ 0.2009
bias || -0.0010  -0.0006 | 0.0021 0.0021 | 0.0025 0.0035 || -0.0006 -0.0016 | 0.0018 -0.0013 | 0.0020  0.0009
mse || 0.0012  0.0015 | 0.0019  0.0024 | 0.0016 0.0022 || 0.0008  0.0009 | 0.0012  0.0016 | 0.0010  0.0013
var || 0.0012  0.0015 | 0.0019  0.0024 | 0.0016 0.0022 || 0.0008  0.0009 | 0.0012  0.0016 | 0.0010  0.0013
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2290  0.2254 | 0.2205  0.2128 | 0.2268  0.2208 || 0.2148  0.2170 | 0.2079 _ 0.2053 | 0.2131 0.2124
bias || 0.0290  0.0254 | 0.0205 0.0128 | 0.0268 0.0208 || 0.0148  0.0170 | 0.0079  0.0053 | 0.0131  0.0124
mse || 0.0042  0.0048 | 0.0061 0.0071 | 0.0046 0.0049 || 0.0021  0.0027 | 0.0037 0.0050 | 0.0023  0.0030
var || 0.0034  0.0041 | 0.0057 0.0070 | 0.0039 0.0045 || 0.0019  0.0024 | 0.0037  0.0050 | 0.0021  0.0028

Table 1.8: Semiparametric estimation for the SARFIMA(p, d, q) x (P, D, Q)s processes, when p=P =0=¢ =

Q,d=02=D,s=12n € {1000,2000}, £ = 2 and o = 0.89.

T n = 1000 T n = 2000
d D d D d D d D d D d D
GPHLS GPHMM GPHLTS GPHLS GPHMM GPHLTS
mean || 0.2199 0.2204 | 0.2103 0.2081 | 0.2167 0.2159 || 0.2111  0.2116 | 0.2073 0.2034 | 0.2103  0.2100
bias || 0.0199  0.0204 | 0.0103  0.0081 | 0.0167 0.0159 || 0.0111  0.0116 | 0.0073  0.0034 | 0.0103  0.0100
mse || 0.0016 0.0020 | 0.0032 0.0041 | 0.0019  0.0022 || 0.0008  0.0008 | 0.0016  0.0018 | 0.0010  0.0011
var || 0.0012  0.0016 | 0.0031  0.0041 | 0.0016  0.0020 || 0.0007  0.0007 | 0.0015 0.0018 | 0.0009  0.0010
RLM RMM RLTS RLM RMM RLTS
mean || 0.2147 0.2172 | 0.2090 0.2083 | 0.2134 0.2141 || 0.2085 0.2100 | 0.2061  0.2026 | 0.2093  0.2082
bias || 0.0147  0.0172 | 0.0090 0.0083 | 0.0134  0.0141 || 0.0085  0.0100 | 0.0061  0.0026 | 0.0093  0.0082
mse || 0.0014 0.0019 | 0.0031  0.0041 | 0.0017  0.0022 || 0.0007  0.0008 | 0.0015  0.0018 | 0.0009  0.0010
var || 0.0012  0.0016 | 0.0030  0.0040 | 0.0015 0.0020 || 0.0006  0.0007 | 0.0015 0.0018 | 0.0008  0.0010
SRLM SRMM SRLTS SRLM SRMM SRLTS
mean || 0.2038  0.2024 | 0.2036  0.2047 [ 0.2040 0.2042 || 0.2020  0.2027 | 0.2014 0.2033 | 0.2021  0.2036
bias || 0.0038  0.0024 | 0.0036  0.0047 | 0.0040  0.0042 || 0.0020  0.0027 | 0.0014 0.0033 | 0.0021  0.0036
mse || 0.0007 0.0009 | 0.0012 0.0016 | 0.0010  0.0014 || 0.0004  0.0004 | 0.0007  0.0007 | 0.0005 0.0007
var || 0.0007  0.0009 | 0.0012  0.0016 | 0.0010 0.0014 || 0.0004  0.0004 | 0.0007  0.0007 | 0.0005  0.0006
BALM BAMM BALTS BALM BAMM BALTS
mean || 0.2001  0.2001 | 0.2022 0.2029 | 0.2017 0.2038 || 0.1997 0.2012 | 0.2003  0.2026 | 0.2012  0.2029
bias || 0.0001  0.0001 | 0.0022  0.0029 | 0.0017  0.0038 || -0.0003  0.0012 | 0.0003  0.0026 | 0.0012  0.0029
mse || 0.0007 0.0009 | 0.0011 0.0016 | 0.0010  0.0014 || 0.0004  0.0004 | 0.0006  0.0007 | 0.0005 0.0007
var || 0.0007  0.0009 | 0.0011  0.0016 | 0.0010  0.0014 || 0.0004  0.0004 | 0.0006  0.0007 | 0.0005  0.0006
GPHTLM GPHTMM GPHTLTS GPHTLM GPHTMM GPHTLTS
mean || 0.2183  0.2229 | 0.2102 0.2115 | 0.2154 0.2207 || 0.2109 0.2142 | 0.2052 0.2082 | 0.2085 0.2126
bias || 0.0183  0.0229 | 0.0102 0.0115 | 0.0154  0.0207 || 0.0109  0.0142 | 0.0052 0.0082 | 0.0085  0.0126
mse || 0.0023  0.0030 | 0.0037  0.0049 | 0.0024 0.0034 || 0.0011  0.0012 | 0.0019  0.0024 | 0.0013  0.0016
var || 0.0020  0.0024 | 0.0036  0.0047 | 0.0022  0.0029 || 0.0010  0.0010 | 0.0018 0.0024 | 0.0012  0.0014
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Estimation and Forecasting in Seasonal Long Memory Processes
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