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Abstract

This paper derives Akaike’s (1973) Akaike information criterion (AIC), Hur-
vich and Tsai’s (1989) corrected AIC, the Bayesian information criterion (BIC)
of Akaike (1978) and Schwarz (1978), and Hannan and Quinn’s (1979) informa-
tion criterion for factor models and studies the consistency properties of these
information criteria. It also reports extensive simulation results comparing the
performance of the extant and new procedures for the selection of the number of
factors. The data generating process for the simulation consists of serially cor-
related factors and serially and cross-sectionally correlated idiosyncratic errors.
The idiosyncratic errors are either homoskedastic or heteroskedastic. Idiosyn-
cratic errors with fat tails and those with outliers having a much larger variance
than the rest of the errors are also considered. The simulation results show the
difficulty of determining which criterion performs best. In practice, it is advisable
to consider several criteria at the same time, especially BIC, Hannan and Quinn’s
information criterion, Bai and Ng’s (2002) IC 2 and BIC'3, and Onatski’s (2010)
and Ahn and Horenstein’s (2009) eigenvalue-based criteria. The model-selection
criteria considered in this paper are also applied to Stock and Watson’s (2002,

2005) data sets. The results differ considerably depending on the model-selection
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criterion in use, but evidence suggesting four factors for Stock and Watson’s

(2002) data and six or seven factors for Stock and Watson’s (2005) is obtainable.

Keywords: Factor model, Akaike information criterion, corrected Akaike
information criterion, Bayesian information criterion, Hannan and Quinn’s

(1979) information criterion

1 Introduction

Factor models have become popular in economics and finance because they can effec-
tively extract information from data sets. They have been used for various purposes.
First, economic indicators have been constructed from factor models. Examples are
Altissimo et al. (2001), Cristadoro et al. (2005) and Kapetanios (2004). Second,
factor models have been widely used for the purpose of forecasting economic vari-
ables. Papers belonging to this category include Artis et al. (2005), Banerjee and
Marcellino (2006), Banerjee et al. (2005), Camba-Mendez and Kapetanios (2005),
den Reijer (2005), Forni et al. (2000, 2003), Giacomini and White (2006), Huang
et al. (2006), Ludvigson and Ng (2007), Marcellino et al. (2003), Schumacher and
Dreger (2004), Schumacher (2007) and Stock and Watson (1999, 2002). According to
these works, factor models may provide more accurate forecasts than autoregressive
and vector-autoregressive models. Third, factor models can facilitate policy analysis.
Bernanke et al. (2005), Favero et al. (2005), Forni et al. (2009), Giannone et al.
(2002, 2005) and Sala (2003) demonstrate how factor models are used effectively to
study monetary policy. Fourth, factor models are used for instrumental-variables
estimation. Bai and Ng (2010) assume endogenous regressors to be driven by a small
number of unobserved, exogenous factors and the estimated factors are used as in-
struments. Last, cross-sectional correlation has been modelled by factor models in
panel data analysis. Examples of this approach include Bai and Ng (2004), Moon
and Perron (2004), Phillips and Sul (2003), and Pesaran (2006). Breitung and Choi
(2012) review the literature on factor models and provide additional references.

An important issue when using factor models is the selection of the number of



static factors. A few methods have already been proposed and used in applications.
The simplest method is to select the number of factors from the “scree plot” — the plot
of the ordered eigenvalues — as in Cattell (1966). Related procedures are suggested
by Onatski (2009) and Onatski (2010) using the slope of the scree plot and the differ-
ence of ordered eigenvalues, respectively. In addition to these, Ahn and Horenstein
(2009) consider maximizing the ratio of successive eigenvalues or their growth ratio.
Information criteria have also been used to select the number of factors. Bai and Ng
(2002) propose several information criteria for the number of factors in approximate
factor models and show them to be consistent. The relationship between the infor-
mation criteria and those based on eigenvalues is explored in Ahn and Horenstein
(2009). Once the number of static factors is determined, the number of dynamic
(or primitive) factors can be determined using methods proposed by Amengual and
Watson (2007), Bai and Ng (2007), and Breitung and Pigorsch (2012).

The first purpose of this paper is to propose some additional information criteria
for the selection of the number of static factors. Akaike’s (1973) Akaike informa-
tion criterion (AIC), Hurvich and Tsai’s (1989) corrected AIC (CAIC), the Bayesian
information criterion (BIC) of Akaike (1978) and Schwarz (1978), and Hannan and
Quinn’s (1979) information criterion will be derived. These have conventionally been
used in the literature on model selection, but have not been considered in the lit-
erature on factor models, so it is worthwhile to consider them. Note that the BIC
of this paper is different from Bai and Ng’s (2008) BIC. This paper also studies the
consistency properties of the new information criteria and shows that the BIC and
Hannan and Quinn’s information criterion are consistent, unlike the AIC and CAIC.

The second purpose of this paper is to provide extensive simulation results that
compare performance of the extant and new procedures for the selection of the num-
ber of factors. These results will provide a practical guideline for empirical researchers
employing factor models. The data-generating process (DGP) for the simulation con-
sists of serially correlated factors, and serially and cross-sectionally correlated idio-
syncratic errors. The idiosyncratic errors are either homoskedastic or heteroskedastic.

Idiosyncratic errors with fat tails and those with outliers having a much larger vari-



ance than the others are also considered. The simulation results show that it is hard
to determine which criterion performs best. In practice, it is advised to consider sev-
eral criteria at the same time, especially the BIC of this paper, Hannan and Quinn’s
(1979) information criterion, Bai and Ng’s IC 2 and BIC3, Onatski’s (2010) and Ahn
and Horenstein’s (2009) eigenvalue-based criteria. These perform relatively well and
have their own advantages depending on the DGP.

The third purpose of this paper is to apply the model selection criteria considered
in this paper to Stock and Watson’s (2002, 2005) data sets. The results vary con-
siderably depending on the model selection criterion in use. However, the evidence
suggests four factors for Stock and Watson’s (2002) data and six or seven factors for
Stock and Watson’s (2005).

This paper proceeds as follows. Section 2 introduces the model, notation and
conditional maximum likelihood estimation. Section 3 introduces model selection
criteria for the static factor model. Section 4 studies the consistency of the new
model selection criteria. Section 5 reports extensive simulation results for the model
selection criteria. Section 6 employs the model selection criteria considered in this
paper to estimate the number of factors in Stock and Watson’s (2002, 2005) panel data
sets. Section 7 summarizes and provides further remarks. The proofs are relegated
to appendices.

All limits are taken as N,T — oo unless otherwise specified. The elements of a
X

matrix A are denoted as a;;. For matrices X and Y, X @Y = {
0

0
. Convergence

in probability is denoted as £,

2 The model, notation and conditional maximum likeli-

hood estimation

Consider that the true factor model is given by

7,.0

Tig = Z)\ikftk+eit7 (1)
k=1
Eutew (=1, Tii=1. N),



where x;; are observed data, A;; factor loadings, f;, latent factors, e;; idiosyncratic er-
rors and r° the unknown true number of factors. We assume that e; = [eqy, ..., ent] ~
i.i.d. N(0, Q) with Q. = diag [agl, o ,O'gN] to derive some model selection criteria
in the next section.
The candidate model we use for model selection is written as
T
T = > Nik ok + vit, (2)
k=1

where 7 is the number of factors assumed for the estimation of the factor model. For

convenience, model (2) is written in obvious vector notation as
Xe=MEp+Vyu, (t=1,....7),

where X; is an NV x 1 vector of observations,

A1 A -
A, = : : =
ANT o ANy Ay

and Frt = [ftla sty ftr]/'

In matrix notation, model (2) can be written as

X = F’I‘A;" + ‘/7’7
X o " "
where X = : , Fr = : , A = : and V, = : . Similarly,
Xr o N T
model (1) is written as
X =F°N"+€&
€
where £ = | : | and e; = [ext, ..., ent)/. We let FPA” = E for later use.

!
er

Suppose that V4 ~i.i.d. N(0,€,) and assume for the moment that €2, is known.
With the standardization F/F, = T x I, the conditional (on F,) maximum like-
lihood estimator (CMLE) of F,, denoted by FT, is VT times the matrix consist-

ing of the eigenvectors corresponding to the r largest eigenvalues of the matrix



X1 X', and the CMLE of A, is given by A, = LX'F}, as explained in Choi (2012).
The CMLE of Q, is , = diag [; S (XK= AF) (X - ]\TFH)/]. We denote
Q, = diag [63(r),...,6%(r)] which will be used in Appendix II.

Alternatively, when the log-likelihood function is maximized with respect to F'
first, the CMLE of A,, ]\’ is v/N times the matrix consisting of the eigenvectors
corresponding to the r largest eigenvalues of the matrix %Qr_ V2xix Q. 12 The
CMLE of F, is given by F= %X Q. IA. These estimators are suitable for use when
N is small relative to T', while Fr and Ar are for when T is small relative to N. The
two pairs of estimators yield numerically identical values for 2(r) (i = 1,...,N). In
the discussions below, we will use F,. and AT, but their alternative versions can also
be used without generating any significant differences.

The CMLEs are infeasible in practice since €2, is not known. In practice, the

CMLESs can be calculated with the following steps.

Step 1: For a given r, calculate the principal component estimator of F,, F., which
is v/T times the matrix consisting of the eigenvectors corresponding to the
largest eigenvalues of the matrix X X’. The principal component estimator of
A, is given by A, = %X 'F (see, for example, Bai, 2003). Using the resulting
estimator of V,, V,, = X — F. A/, estimate o2 from 62 (r) = % ST 92, where

Urit 18 the ¢-th element of the i-th column of VT

Step 2: Using ), = diag [6%(7“), ... ,&%v(r)], calculate feasible CMLEsS, Y and Af,

by replacing €2, with Q..

Step 3: Using an estimator of V., V., = X — F,«ff\f/, estimate o2 from 63%(7") =

% Zthl ﬁfit, where 0,4 1s the t-th element of the i-th column of VT

Step 2 can be repeated using {&3%(7”)} instead of {57(r)}. The estimators {&fci(r)}

will be used for some of the model selection criteria introduced later.



3 Model selection criteria

This section introduces model selection criteria for the previous section’s factor model.

Some of them are new, while the others were already introduced in the literature.

3.1 Akaike information criterion

Akaike’s (1973) AIC is an estimator of the Kullback-Leibler information measure.
It has often been used for regression and time series models. In deriving AIC and
its variants, it is usually assumed that candidate models include the true model (cf.
Akaike, 1973; Hurvich and Tsai, 1989), though it does not have to be so because
the Kullback—Leibler information measure is a distance between the true model and
any candidate model. In this section, we will derive the AIC for the factor model of
Section 2 without assuming r > r°.

We use the general formula for the AIC given in Burnham and Anderson (2002).
Assume V4 | F, ~ i.i.d.N(0,9,) where Q, = diag [07,...,0%] and denote the

conditional (on =) log-likelihood function of the candidate model as I(A,, F,, ;) =

1(6) where § = [vec(A}.), vec(F)), [07, ..., O'?VH/. The general formula is given by
N
T In(6%,(r) + 2tr [J(86)1(6,) '],
i=1

where (}?ci(r) is the estimator of o7 introduced in Section 2, §, minimizes the Kullback—

Leibler information measure, J(d,) = E [%%Iéz%] and I(0,) = F [gzlégg,) 625 }

The AIC is derived by calculating J(d,) and I(d,) as shown in Appendix I:

N
AIC =T In(6%(r)) +2(r(N +T) + N).
=1

The AIC derived here is similar to the usual AIC used for time series and regression
analyses. It is the sum of a goodness-of-fit term and twice the number of parameters.

Note that it is different from the three AICs introduced in Bai and Ng (2002).



3.2 Corrected Akaike information criterion

The CAIC developed by Hurvich and Tsai (1989) has often been used for model
selection and shows good finite-sample properties (see, for example, Hurvich and Tsai,
1989) It is a bias-corrected estimator of the Kullback-Leibler information measure
that overcomes the negative-bias problem of the AIC.

As shown in equation (I1.2) of Appendix I, the Kullback-Leibler information mea-~

sure (x2) is written as

—2Ep(I(Ar, Fy, Q) | E) = TIn|Q] + tr {9;1 E-FA) (2- FTA'T)}

+Ttr {Q; Q. } .

Replacing the unknown parameters with their (infeasible) CMLEs provides the cor-

rected AIC we seek. The formula for the CAIC is

N
NT(r+T)
~2
T;m (6 ) + 7=
This is remarkably similar to Hurvich and Tsai’s (1989) CAIC except that there is
an extra parameter N.! The formula is derived under the assumption r > 7° unlike
AIC. Without this assumption, the CAIC cannot be derived properly. See Appendix

IT for the formal derivation.

3.3 Bayesian information criterion

The BIC of Akaike (1978) and Schwarz (1978) approximates a transformation of the
Bayesian posterior probability of a candidate model. In deriving the BIC, we need not
assume that the true model is included in the set of candidate models (cf. Cavanaugh
and Neath, 1999). The formula for the BIC for the factor model follows the general

rule of the BIC and is given by

N
BIC =T In(6%(r)) + n(NT) [r(N +T) + NJ.
=1

'In fact, if N = 1 and if 7 is considered as the number of regressors, this is exactly the same as

Hurvich and Tsai’s (1989) CAIC for linear regression.



The difference between AIC and BIC lies their penalty terms, which are 2 and
In(NT), respectively. When N and T are large, this brings a huge difference, unlike
in time-series regression with a moderate 1" and their properties are expected to differ

much for large N and T

3.4 Hannan and Quinn’s (1979) criterion

Observing that the AIC tends to overestimate the true order of an autoregression,
Hannan and Quinn (1979) propose a model selection criterion with a higher penalty
for the complexity of the model. Hannan and Quinn’s criterion estimates the true
model, if there is one, with probability one in the limit (i.e., the model selection
criterion is strongly consistent). For the factor model in this paper, Hannan and

Quinn’s criterion is analogously defined as

= TZln 63,(r)) + cinIn(NT) [r(N +T) + NJ,

where ¢ is a constant of our choice.

3.5 Bai and Ng’s (2002) information criteria

Bai and Ng (2002) suggest a few information criteria that select the true number of
factors with probability one as N,T" — oo. These criteria use the principal component
estimators unlike AIC, CAIC and BIC introduced above. The estimators are F)
and A, discussed in Section 2. In Bai and Ng’s simulation study, each time series
is standardized such that its variance becomes one before the principal component
estimation. Letting

1 N T 9
Vnr(r ﬁ Z Z (ﬂfzt ) )

=1 t=1



where A:,Z and F’,ft are the i-th and t¢-th row of F, and A,, respectively, Bai and Ng’s

information criteria are

PCpl = VNT(’I“) +’I“(52

PCp2 = VNT(T)—FT&Q(
Pcpg = VNT<7”)+7”(A72<

min{ N, T}
ICp = In(Vir(r) +7 (NN+TT) In (NN+TT>
ICp = ln(Vap(r) +7 (NN+TT> In(min{N, T'})

ICp3 = In (VNT(T)) +r <111(H1111{]\7,T})> .

min{ N, T}

A2 . . 1 N T 2 :
Here, 6° is an estimator of 1= > ;_; > ;4 E (e%) that uses the maximum number

of factors designated for the model selection — denoted here as ryax. That is, 52 =

N T

7 ZZ(% - .).\’/I‘maxiﬁ’rmaxt)2' The first three information criteria are motivated
i=1 t=1

by Mallows’ (1973) C, criterion. The latter three are similar to the first three,

2. Because these two sets of

but they do not depend on 7.« for they do not use &
information criteria show similar performance, we will consider only the IC criteria in
our simulation study. Bai and Ng show that the probability of these model selection
criteria selecting 7° converges to one as N,T — oo.

Bai and Ng (2002) also suggest a model selection criterion,

(N+Tr)ln(NT)>

BICs = 52
Cs VNT(T) +ro ( NT

with good finite sample properties according to their simulation results. This is
certainly different from the BIC introduced in Subsection 3.3. Note that BIC'5 does
not satisfy the sufficient conditions for the consistency of model selection given in

Theorem 2 of Bai and Ng (2002).

3.6 Onatski’s (2010) criterion

Onatski (2010) develops a factor selection method that uses the eigenvalues of X X' /T.

Denoting the eigenvalues of X X’/T in descending order as u; and given an upper

10



bound of 7°, rmax, Onatski’s estimator of r° is defined as

7° = max{i < Tmax : H; — Hiy1 = n},

where 1 > 0. That is, it equals the number of the eigenvalues greater than the
threshold value 1. The estimator is based on the observation that u,. diverges to
infinity in probability while p; = Op(1) for ¢ > r°. The unknown threshold value 7 is
estimated from the empirical distribution of the eigenvalues and 7y ax, which is chosen
such that 7° < rpax. Onatski’s estimator of r° is called an edge distribution (ED)
estimator, which originates from the square root shape of the edge of the eigenvalue
distribution. Onatski (2010) shows that the ED estimator is a consistent estimator of
r° under the assumption that the idiosyncratic errors are both cross-sectionally and
serially correlated. Onatski (2009) also develops a testing procedure for r°, which is
based on the similar observation on the properties of the eigenvalues. We will study

only the model selection criterion of Onatski (2010) in our simulation study.

3.7 Ahn and Horenstein’s (2009) criterion

In order to estimate the true number of factors, Ahn and Horenstein (2009) consider

maximizing the ratio of two adjacent eigenvalues of X X'/NT,

ER(r) = |
Hr41
or the growth ratio
In(1 .
GR(r) = oL 1)
11’1(1 + Mr+1)
where p) = mmfbij\r,:p) The value of r that maximizes each ratio is the estimator of

ety
r° from the ratio. When r = r°, these ratios are O,(min(N,T)). But when r # r°,

the ratios are Op(1). Thus, the ratios can select r° consistently as N,T — oo.

4 Consistency

This section studies consistency of the model selection criteria introduced in this

paper. Consistency in model selection implies that the probability of choosing the true

11



model becomes one as sample size grows. The concept of model selection consistency
is based on the assumptions that data were generated by a true model and that
candidate models include the true model. If these assumptions are not valid, proving
consistency is of little use. In the literature on model selection, however, consistency
has been regarded as one of the most important touchstones in the evaluation of
model selection criteria. In fact, in many simulation exercises where a true model
is included in a set of candidate models, consistent model selection criteria tend to
perform better than inconsistent ones.? For deeper discussions on the issue of model
selection consistency, the reader is referred to Section 6.3 of Burnham and Anderson
(2002).

In deriving the model selection criteria in Section 3, model (1) is defined to be the
true model. In reality, however, it is more reasonable to assume that the idiosyncratic
errors are cross-sectionally and serially correlated. Thus, we allow the idiosyncratic
errors of the true model to be cross-sectionally and serially correlated and assume
that Assumptions A, B, C and D of Bai and Ng (2002) hold. When r < r° (the case of
underfitting), there will be too strong cross-sectional correlation that is not satisfied

by the assumptions of Bai and Ng. When r > r° (the case of overfitting), all the

N

models have the same level of fit in the sense that 3 Z (&%i(r) - (}?i(ro)) = 0p(1).
i=1

Therefore, our focus in this case will be on selecting a model with the fewest factors.

Sufficient conditions for the model selection criterion, including AIC, CAIC, BIC

and HQ,. as special cases, are given in Appendix III. If the penalty terms of these
g(r°,N,T)—g(r,N,T)

criteria are written as g(r, N, T'), the conditions are (i) T — 0 for r <
2 o —aq(r

r° and (ii) Crrlolr ’]\]I\}:;) SENT) oo for v > r°, where Cy 7 = min {\/N, \/T}

If g(r,N,T) = rh(N,T) + k(N,T) as for AIC, BIC and HQ,, the conditions are

2
simplified to (i) h(]]\yfT) — 0 and (ii) CN#’EFNT)

Now we verify the sufficient conditions are satisfied by these new model selection
criteria. For AIC, it is easy to check that condition (ii) is not satisfied, although

condition (i) is. Thus, AIC does not satisfy the sufficient conditions for consistency.

2 An exception is CAIC, which performs as well as BIC for linear regression in finite samples (see

Hurvich and Tsai, 1989).

12



For CAIC, condition (i) is satisfied because £ (TD’N’TKFTQ nNT) iy —ptls —
C? ° N,T)—g(r,N,T i -
0. However, since nr(otr NT) 9(rN.T) _ 2(r°—r) &T%TS&@;&»

condition (ii)
cannot be satisfied. Thus, CAIC does not satisfy the sufficient conditions for consis-
tency.

For BIC, M1 — WINDINET) g 3¢ In(N) In(D) _, . Moreover,

NT
(In(NT)N+In(NT)T) min{N,T}
NT

CR.rh(N,T)
NT

— 00. These show that BIC satisfies the sufficient condi-
ln(TN)’ In(T") 0.

tions for consistency if

For HOQ,, h(]J\\]rf,FT) _ c1n1n(1\]]f:TT)(N+T) _ clnh;gNT) N clnlrjl\gNT)' But we have an
inequality,® for N,T > €2, In(N) + In(T) < In(N)In(T). Thus, for N,T > €2,
lnlné_‘NT) _ ln(ln(N%j»ln(T)) < ln(ln(szln(T)) _ 1nh}(N) n lnlr%(T)' Likewise, % <
In I%N) + IR,(T). Thus, if %, % — 0, condition (i) is satisfied. Additionally,
S ’T]\I;;N’T) = cmin{N.T} lnNI;(NT)(NJrT) — 00. We find from these that HQ, satisfies

the sufficient conditions if h}(N), % — 0. Note that these conditions are weaker

than those for BIC.
In summary, AIC' and CAIC do not satisfy the sufficient conditions for consis-

tency, while BIC' and H(). do under the additional conditions w, % — 0.

5 Simulation

This section reports the finite sample properties of the model selection criteria consid-
ered in Section 3. Bai and Ng (2002) suggest standardizing the data before applying
their model selection criteria. That is, they divide the data for each individual by the
estimate of its standard deviation such that each individual has unit variance. We
report the results for both standardized and unstandardized data in this section to
show effects of the standardization on model selection criteria. Among Bai and Ng’s
criteria, we will consider only IC )2, ICy3 and BIC3 because these work better than
the others. For the standardized version of these, we will use notation ICpas, 1C)p3s
and BICss. For the HQ),. criterion, we will consider ¢ = 2, 3,4, 5.

The tables below report sample means of the estimated number of factors out of

$Note that « +y < zy for z,y > 2.

13



1,000 iterations for each sample size and set of parameter values. At the end of each
table, we report sample means and root mean squared errors (RMSE) of each column.
These will summarize the simulation results in a compact manner. Between the two,

the RMSEs will be a major criterion in evaluating the model selection criteria.

5.1 Homoskedastic idiosyncratic errors

The first DGP for our simulation is

T = Y Aipfue+Voeu,(t=1,...,T; i=1,...,N) (3)
k=1

Aik ~ 1.i.d.N(0,03)

ftk = ozft,l,k + Wik, Wik ™~ i.1.d. N(O, 1)

e = peig1tent+B Y, Eiju gk ~iid N(0,1).
1<151<8

This DGP allows serially correlated factors, and serially and cross-sectionally corre-

lated idiosyncratic errors. Since

r°

Var (Z )\ikftk> = Z E()\ikftk)Q
k=1

k=1

TO
= Y E()E(f3)

k=1
r"a?\
1—a?

and

1+ 164
Va.r(eit) = 1—p§7

the signal-to-noise ratio (SNR) defined by Var (Zzozl Aik ftk) / Var(e;) becomes one

052 . .
when we set 0 = (:-52) / (11L_1%32>. The parameter o3 in DGP (3) controls vari-

ability in the factor loading, and « the degree of serial correlation in the factors.
As the value of ai increases, there will be greater variability in the factor loadings.
The factors become more serially correlated as « increases. In our simulation, we
try (0?\,04) = (1,0.5),(1,0.85),(3,0.5), (3,0.85). The parameters p and (3 set the de-

grees of serial and cross-sectional correlations of the idiosyncratic errors, respectively.

14



We consider (p, 5) = (0,0),(0.5,0.2). For the sample size, we consider the combina-
tions of N = 20, 30, 100,200 and 1" = 30, 60, 100,200. The true numbers of factors

considered are 1, 3, and 5, and the maximum number of factors is set to 8.

Simulation results for DGP (3) are reported in Table 1. These results can be

summarized as follows.

(i)

(i)

(iii)

When there are no serial and cross-sectional correlations in the idiosyncratic
errors — (p,3) = (0,0) — Parts I, ITII, V and VII show that BIC, all of HQ,,
IC 2, IC 25, ER, GR and ED select the true number quite well for 7° = 1 at
all sample sizes. But when r° = 3, IC}2, IC 25, BIC3, ER, GR and ED tend to
perform better than the others. When r° =5, HQq, IC 2, IC 25, BIC3, IC 3,
IC 35, ER, GR and ED tend to perform well relative to the others.

When the idiosyncratic errors are serially and cross-sectionally correlated —
(p, B) = (0.5,0.2) — Parts II, IV, VI and VIII show that the performance of all
the model selection criteria tends to deteriorate. When r° = 1 and 3, BIC,
HQ,, HQs5, ER, GR and ED perform best in terms of RMSE. When r° = 5,
HQ,, BIC3, ICp2s, ER, and GR perform well.

Comparing Parts I, II, V, VI with Parts III, IV, VII, VIII, respectively, we
find that the degree of serial correlation in the factors does not seem to affect
the performance of the model selection criteria in any significant way although
most of the model selection criteria tend to perform slightly worse when the

factors are more serially correlated.

Comparing Parts I, IL, III, IV with Parts V, VI, VII, VIII, respectively, we find
that the degree of variability in the factor loadings embodied in the values of
O'%\ does not seem to affect the performance of the model selection criteria in

any significant manner.

As 7° increases, most criteria become less accurate in determining the true

order. Exceptions are ICp3 and IC 3.

15



(vi) In most cases, ICp2, ICp3 and BIC3 perform better than IC,,, IC,3s and
BIC3;, respectively. It seems that the usual standardization is not warranted
at least for DGP (3).

—

N

(vii) BIC3 tends to perform better than IC,2 and IC,3 when the idiosyncratic er-
rors are serially and cross-sectionally correlated. Under the serially and cross-

sectionally correlated errors, performance of /€2 and IC)3 tends to deteriorate.

(viii) AIC and CAIC do not perform well compared to the others. They tend to

select the maximum number of factors allowed.

5.2 Heteroskedastic idiosyncratic errors

The second DGP we consider is the same as DGP (3) except that the idiosyncratic
errors are generated by
eit = pPiCit—1 + it + Z €i—jits €ik ~1.1.d. N(0,1). (4)
1<]5]<8
Here, e;; are heteroskedastic since the parameters p, change over individuals. In our

experiments, we let p; ~ 1.1.d.U(0,0.85) and 0; = (Toai > / (1'111?52). The SNR is

1—a?

as before. For the other parameters, we follow the same design as for DGP (3).
Simulation results for DGP (4) are reported in Table 2. These results can be

summarized as follows.

(i) When there are no cross-sectional correlations in the idiosyncratic errors (8 =
0), Parts I, III, V and VII show that BIC, all of HQ,, ICp2, IC 25, ER, GR and
ED perform well for 7° = 1 relative to the others at all sample sizes. But when
r° =3, HQq, ICp2, IC 25, BIC3, ER, GR and ED tend to perform better than
the others. When r° =5, HQ9, ICp2, ICp2s, BIC3, ICy3, IC 35, ER and GR
tend to perform well. Parts III and VII show that the eigenvalue-based methods

perform worse than Bai and Ng’s (2002) information criteria at 7° = 5.

(ii) According to Parts II, IV, VI and VIII, performance of all the model selection
criteria tends to become worse with cross-sectionally correlated (f = 0.2) idio-

syncratic errors. When r° =1, BIC, HQ4, HQ5, ER, GR and ED perform best
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(vi)

(vii)

(viii)

5.3

in terms of RMSE. When r° = 3, BIC, HQ,, BICss, FR, GR and ED perform
well. When r° = 5, HQ,, IC)2, IC 2, BIC3, BICs3s, ER and GR perform
well, but ED performs worse than Bai and Ng’s (2002) information criteria at

r® =5.

As in Table 1, the degree of serial correlation in the factors does not seem to

affect the performance of the model selection criteria in any significant way.

The degree of variability in the factor loadings does not seem to significantly

affect the performance of the model selection criteria.

As 79 increases, most criteria become less accurate in determining the true

order. Exceptions are IC 3 and IC 3.

In most cases, ICp2, IC,3 and BIC3 perform better than ICps, IC)3s and

BICs3s, respectively. The usual standardization is not warranted for DGP (4).

BIC3 tends to perform better than ICp2 and IC),3 when the idiosyncratic er-
rors are cross-sectionally correlated. Performance of ICp2 and IC,3 tends to

deteriorate with cross-sectionally correlated idiosyncratic errors.

AIC and CAIC do not perform well compared to the others. They tend to

select the maximum number of factors allowed.

Fat-tailed, heteroskedastic idiosyncratic errors

The third DGP is the same as DGP (4) except that we assume /3 ~ i.i.d.£(3),

where £(3) denotes the Student’s t-distribution with three degrees of freedom. In this

DGP, the idiosyncratic errors have unit variance as in the previous DGPs, but have

fatter tails that those of DGP (4). The other parameters are set in the same way as
for DGP (4).

Simulation results for the third DGP are reported in Table 3. These results can

be summarized as follows.

(i)

Compared to Table 2, the performance of all the criteria tends to deteriorate.
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(i)

(iii)

When the idiosyncratic errors are not cross-sectionally correlated (i.e., § = 0)
and r° = 1, Parts I, III, V and VII show that BIC, most of HQ., IC,2s, ER
and GR select the true number quite well for all sample sizes. When r° = 3,
HQq, IC 2, 1C 25, BIC3, ER and GR show good performance. When 7° = 5,
HQ,, 1C )2, IC 3, IC 35, ER and GR select the true number of factors well.

According to Parts II, IV, VI and VIII, the performance of all the model se-
lection criteria tends to become worse with cross-sectionally correlated idiosyn-
cratic errors (i.e., 8 = 0.2). When r° =1, BIC, HQ,, HQ5, ER, GR and ED
perform best in terms of RMSE. When r° = 3, HQ,, BIC3, BICs3s, ER, GR
and ED perform well. When 7° = 5, HQ,, ICp2, I1Cp2s, IC)3, IC3s and GR

perform well.

The degree of serial correlation in the factors does not seem to affect the per-

formance of the model selection criteria in any significant way.

The degree of variability in the factor loadings does not seem to significantly

affect the performance of the model selection criteria.

As r° increases, most criteria become less accurate in determining the true

order. Exceptions are ICp3 and ICp3;.

Unlike in the previous tables, the standardized versions of 1C\,2, IC},3 and BIC3

tend to perform slightly better than the unstandardized versions.

When the idiosyncratic errors are cross-sectionally correlated, BIC's performs

better than IC,9 and IC)3.

AIC and CAIC do not perform well compared to the others. They tend to

select the maximum number of factors allowed as in Tables 1 and 2.

Unlike in the previous tables, the performance of ED is not particularly good

when r° = 5.
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5.4 Dynamic factors and heteroskedastic idiosyncratic errors

The fourth DGP we consider assumes a dynamic factor structure

r° r°

Tit = Z)\ikftk+26ikft—l,k + \/aieita(t = 17aT7 i = 177N)
k=1 k=1

Ai, ~ 1Lid.N(0,03),6% ~iid.N(0,03)

ftk = Wik, Wtk ~ i.i.d. N(O, 1)

e = pieis1tentB Y Eijucik~iid N(0,1).
1<]5]<8

The true number of factors of this DGP is 2x7°. In this DGP, 0; = r° (Ug\ + 0%) / (ﬁii?)
makes the SNR equal to one. We consider r° = 1,3. For ai and o%, we consider the
combinations (ai, Jg) = (1,1),(3,3). The other parameters are set equal to those

for DGP (4).

Simulation results for the fourth DGP are reported in Table 4. These results can

be summarized as follows.

(i) When there are no cross-sectional correlations of the idiosyncratic errors and
r? =1, HQqy, ICy2, 1Cp2s, ER, GR and ED select the true number quite well
for all sample sizes. But when r° = 3, ICp2, IC)3, BIC3, ER and GR show

good performance.

(ii) When the idiosyncratic errors are cross-sectionally correlated, BIC, HQ4, HQs,
ER, GR and ED perform well for the case r® = 1. When r° = 3, HQ,, ICp2,
BIC3, BIC3s, ER and GR perform well. As in Tables 1, 2 and 3, HQ_. with
a small constant performs well in the small sample while HQ)_. with a large

constant performs better in the large sample.

(iii) The degree of variability in the factor loadings — the values of 03 and 0% — does
not seem to engender any noticeable changes in the performance of the model

selection criteria.

(iv) As r° increases, most criteria become less accurate in determining the true

order. Exceptions are IC)p3 and IC p3;.
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(v) In most cases, ICy2, ICp3 and BIC3 perform better than IC,2s, 1Cp3s and

BIC's, respectively.

(vi) ICp2 tends to perform better than /Cp3. But when the idiosyncratic errors are

cross-sectionally correlated, BIC'3 performs better than ICs.

(vii) AIC does not perform well compared to the others. CAIC performs well when
r° = 3, but this may have been caused by the maximum number of factors

being set to 8.

5.5 Sensitivity to signal-to-noise ratio

In the DGPs considered so far, the SNR is commonly one. But if v/8 is replaced by
\/@, it becomes % Likewise, it becomes 2 when V0 is replaced by \/g . We examine
in this section how sensitive the model selection criteria are to these changes. To
this end, we consider the cases SNR = %, 2 for DGP (3) with r° = 1,3,5; 02 = 1, 3;
and (a,p, ) = (0.5,0,0). The simulation results are reported in Table 5. The
performance of most of the model selection criteria improves as SNR increases, and
vice versa. With the exception of this variation, evaluations of the model selection
criteria do not change essentially from Table 1.

For other values of SNR, Figure 1 plots RMSE for DGP (3) with (ro, O'%\, Q, p, B) =
(3,1,0.5,0,0). Asexpected, Figure 1 shows that most of the selection criteria improve
as SNR increases. Exceptions are AIC, CAIC and IC,3 and IC)3s. In particular, the
RMSE of IC 35 increases as SNR increases, which makes it unsuitable for practical

use.

5.6 Large variances for some cross-sectional units

Fmpirical economists using factor models have adopted the practice of standardiza-
tion that makes each individual have a unit variance. However, it is not certain why
such practice has to be adopted, although simulation results in Subsection 5.3 show
that the standardized versions of IC )2, IC 3 and BIC3 perform slightly better than

the unstandardized versions.
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This subsection studies how the standardization affects the performance of the

information criteria studied in this paper. For this purpose, we employ DGP (3) with

10 for the p percent of all cross-sectional units

1 for the others.

In this DGP, some cross-sectional unit have a much larger variance than the others.
This is certainly different from the DGP considered in Subsection 5.3 because the
idiosyncratic errors of all the cross-sectional units have the same variance in that
subsection. In addition, the DGP of this subsection is relevant to empirical appli-
cations because, for example, some individual units of Stock and Watson’s (2002,
2005) data sets have much larger variances than others. For the simulation of this
subsection, we let (o, p, ) = (0.5,0,0). Parameter values of § are adjusted so that
the SNR is one. For 7° and p, we consider r° = 3,5,8 and p = 2,4. We set rpax = 8
for r° = 3,5 and rmax = 12 for r7° = 8.

Simulation results of this subsection are contained in Table 6. The results are

summarized as follows.

(i) Most of the information criteria perform better with the standardization.

(ii) With the standardization, HQ,, ICp2, ER, GR and ED tend to perform better
than the others.

(ili) As r° increases, most criteria become less accurate in determining the true
order.
5.7 Sensitivity to 7.y

This subsection reports how .5 affects the model selection criteria. For this, we con-
sider two cases for DGP (3), (r",ai,a,p, B) = (3, 1,0.5,0,0) and (3,1,0.5,0.5,0.2),
and set rpa.x = 6, 8, 10, 12, 14. The simulation results are given in Figure 2. These

results can be summarized as follows.

(i) When there are no serial and cross-sectional correlations in the idiosyncratic

errors, BIC, HQ,., ICy2, ICp2s, ER, GR and ED perform steadily. However,
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AIC, CAIC, IC 3, IC 35, BIC3 and BIC3 are sensitive to the values of rpax.

Especially, BIC'3 often leads to overestimation when ry,y is large.

(ii) When the idiosyncratic errors are serially and cross-sectionally correlated, BIC,
HQs5, HQ,, HQs, ER, GR and ED still choose the number of factors stably,
but the others are sensitive to rmax. It is shown that higher degrees of serial

and cross-sectional correlations induce more criteria sensitivity to rpax.

(iii) BIC, HQ., ER GR and ED are less affected by mmax than the others.

5.8 Discussions

Properties of the selection criteria depend on the size of the penalty terms. Figure 3
plots the penalty terms for (N,T") = (200, 200). Among the new criteria considered
in this paper, HQs tends to enforce the highest penalty and AIC' the lowest. As
the number of factors increases, the CAIC penalty term does not increase as much
as the others. This explains why AIC and CAIC favor larger numbers of factors
compared to the others. Among Bai and Ng’s (2002) criteria, BIC'3 enforces the
highest penalty and IC,3 the lowest. The observation that ICp3 and IC)3s tend to
choose larger models than Bai and Ng’s other criteria is explained by this.

We find that the degree of serial and cross-sectional correlation affects the per-
formance of the selection criteria significantly. According to our simulation results,
selection criteria with higher penalty terms tend to work better than those with lower
ones when the degree of serial and cross-sectional correlations is high.

Our simulation results show that the standardization that makes each individual

-

have unit variance is not required in most cases. However, when the idiosyncratic

[—

errors have outliers, as in the DGP in Subsection 5.3, the standardization tends to

yield better results for IC 2, IC),3 and BI_C;; Additionally, when some individual

units have much larger variances than the others, the standardization improves the

performance of the information criteria.

_

The simulation results reported so far show that it is hard to determine which

criterion performs best for a particular model. The order of performance depends on
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the chosen DGP. However, AIC, CAIC, IC )3 and IC,35 seem inferior to the others.
In addition, IC}3 tends to overestimate the number of factors when error terms
are serially and cross-sectionally correlated. These criteria are also sensitive to the
maximum number of factors. BIC tends to underestimate the number of factors, but
it performs well when the idiosyncratic errors are both serially and cross-sectionally
correlated. Overall, it is found that BIC, HQ., ICy2, IC s, BIC3, BIC3,, ER, GR

and ED are found to perform well and are recommended for applications.

6 Application to the Stock and Watson’s (2002, 2005)

data sets

This section applies the model selection criteria discussed in Section 3 to the data
sets of Stock and Watson (2002, 2005). Stock and Watson (2002) employ a factor-
augmented predictive regression model in order to forecast the Federal Reserve Board’s
index of industrial production. Their panel data include 146 monthly U.S. time series
with the sampling period 1959:1-1998:12 (7" = 480). The 14 categories of their panel
data are real output, income, employment and hours, retail, manufacturing, trade
sales, real inventories, inventory—sales ratios, orders, unfilled orders, stock prices,
exchange rates, interest rates, money and credit quantity aggregates, price indexes,
average hourly earnings, and miscellaneous. We estimated the number of factors
with and without standardization, using Stock and Watson’s (2002) data and follow-
ing their transformation rules. The estimation results are reported in Part I of Table
7. For rmax, we considered 6, 8, 10, 12, 14 and 16.

For the panel data without standardization, Part I of Table 7 shows that AIC,
CAIC, BIC, HQ,. and all of Bai and Ng’s criteria yield the maximum number of
factors specified by rmax. FD selects three factors when ry.x = 6, four factors when
Tmax = 8,10 and six factors when ry. = 12,14, 16. In contrast, ER and GR select
four factors regardless of rpax. Next, for the standardized panel data set, AIC,
CAIC, HQqy, HQs3, ICy2 and IC,3 choose the maximum number of factors given

by Tmax. HQ, selects four factors when rpax = 6, seven factors when rp.x = 8,10
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and 12 factors when ry.e = 12,14,16. BIC3 reports two, three, four, five, six and
seven factors when . = 6,8,10,12,14, 16, respectively. In accordance with the
simulation results of Subsection 5.7, BIC3 is sensitive to the values of rn.x. On
the other hand, FR, GR, ED, BIC and H(Q)j; estimate one, two, two, four and four
factors, respectively, regardless of the values of ryax.

Stock and Watson’s (2005) data set is an updated and refined version of the
Stock and Watson’s (2002). This data set contains 132 monthly U.S. macroeconomic
variables with the sampling period 1960:1-2003:12 (7" = 540). Stock and Watson
(2005) report that there are seven factors in this data set using the IC o criterion.
Using Stock and Watson’s (2005) data and adopting their transformation rules, we
estimated the number of factors with and without standardization. The results are
reported in Part IT of Table 7. For the data without standardization, AIC, CAIC,
BIC, HQ,. and all of Bai and Ng’s criteria perform similar to Part I: They estimate
the number of factors as equal to rmax, although there are a few exceptions. GR
estimates one factor when ry.x = 6,8 and 10 factors when rya. = 10,12,14,16. ED
chooses three factors when ., = 6 and four when ry,,, = 8,10,12,14,16. ER selects
one factor for all values of ryax. For the standardized panel, AIC, CAIC, HQ, and
IC p3 choose the maximum number of factors set by rmax. HQ3 and IC,2 estimate
seven factors for all values of ry.x except 6; and six factors when ry.x = 6. BIC3
selects two, two, three, four, four and five factors when rn,y changes from 6 to 16.
By contrast, FR, GR, ED, H(Q)5, BIC, HQ, select one, one, one, two, six and six
factors, respectively, regardless of the values of ryax.

Results in Table 7 are so varied that it is hard to arrive at any definitive decision
on the number of factors. The results differ depending on the practice of standardiza-
tion and the maximum number of factors allowed. Regarding the maximum number
of factors, there seems to be no criterion for choosing it. But for the issue of stan-
dardization, it will be beneficial to examine the degree of heteroskedasticity in the
data sets because simulation results in Subsection 5.6 indicate that standardization
can be beneficial when a few individuals have much larger variance than the others.

In both the data sets we used, it is found that a few of the variables have much
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higher variance than the others. The maximum and minimum standard deviation of
the variables in Stock and Watson’s (2002) data set are 934 and 0.0017, respectively.
Those for Stock and Watson (2005) data set are 53 and 0.0016. These results indicate
that the results based on standardization may be more reliable.

Even if we exclude the results that do not adopt standardization, the results are
still too mixed to provide a definitive a conclusion. To clarify this situation, we
present scree plots for standardized Stock and Watson’s (2002, 2005) data sets in
Figure 4. Scree plots show ordered eigenvalues of % The number of factors that
triggers a sharp drop and level-off (called an elbow) in the plots is interpreted as the
true number of factors. Unfortunately, there seem to be no elbows in the plots, but
the level-off seems to start at four to six factors for Stock and Watson’s (2002) data
and at six to eight factors for Stock and Watson’s (2005) data. These findings imply
that the true number of factors may be larger than suggested by FR, GR and ED.

Perhaps a reasonable rule of thumb for the choice of the number of factors is
to select the results that are robust to the maximum number of factors allowed.
According to this rule of-thumb, Stock and Watson’s (2002) data set seems to have
one, two or four factors. Excluding one and two as too extreme, four factors seem to
be appropriate for this data set. Based on the same rule, Stock and Watson’s (2005)
data set seems to have six or seven factors.

In order to check whether one or two factors is too small for Stock and Watson’s
data sets, we may consider the degree of cross-sectional correlation in the idiosyncratic
errors for each number of factors. If a chosen number of factors is too small, there
will remain quite strong cross-sectional correlation in the idiosyncratic errors. To
this end, we plot the absolute values of Moscone and Tosetti’s (2009) test statistic
for cross-sectional correlation in Figure 5. Moscone and Tosetti’s simulation results
show that the test is good at detecting cross-sectional correlation generated by a
factor structure. The test statistic is defined as

N-1 N
i=1 j=i+1
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. T T T
where Z;; = 0.51n <1J_FZZ>, @ij = Z €it€jt/ Z é2 Z é% and é;; is the principal
component estimator of e;;. Under ‘E;(Ie null hypcf‘glllesis oftI;; cross-sectional correlation
in the idiosyncratic errors, CD 7z tends to a standard normal distribution in the limit.

Since cross-sectional correlation in the idiosyncratic errors is allowed for the model
selection criteria we have considered, the plots themselves do not provide information
on the true number of factors. However, we find in the plot using Stock and Watson’s
(2002) data set that the value of the test statistic decreases sharply at five factors.
When it is one or two, the test statistic takes a large value. This can be interpreted
as evidence that there remains quite strong cross-sectional correlation at one and two
factors for Stock and Watson’s (2002) data set. In the plot using Stock and Watson’s
(2005) data set, the value of the test statistic decreases sharply again at five factors.
The test statistic takes large values again at one and two factors. These suggest
that quite strong cross-sectional correlation is present at one and two factors, which
can further be decreased by increasing the number of factors. In a nutshell, Figure
5 presents evidence against a very small number of factors for Stock and Watson’s
(2002, 2005) data sets, although admittedly this evidence is not based on formal

hypothesis testing.

7 Summary and further remarks

This paper has proposed the AIC, CAIC, BIC and Hannan and Quinn’s (1979) infor-
mation criterion for selecting the number of factors in a model. They have conven-
tionally been used in the literature on model selection, but have not been considered
in the literature on factor models. It is shown that BIC and Hannan and Quinn’s
information criterion are consistent, while AIC and CAIC are not.

This paper also reports extensive simulation results that compare performance of
the extant and new procedures for the selection of the number of factors. The DGP for
the simulation consists of serially correlated factors, and serially and cross-sectionally

correlated idiosyncratic errors. The idiosyncratic errors are either homoskedastic or
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heteroskedastic, and fat-tailed idiosyncratic errors are also considered as are those
with fat tails and outliers having a much larger variance than the others. The simu-
lation results demonstrate the difficulty of determining which criterion performs best.
The order of performance depends on the chosen DGP. In practice, therefore, it is
advised to consider several criteria at the same time, especially BIC, HQ,., IC 2,
BIC3, ER, GR and ED because they show relatively good performance.

This paper also reports applications of these model selection criteria to Stock and
Watson’s (2002, 2005) data sets. The results differ widely depending on the model
selection criterion in use. However, evidence exists to suggest four factors for Stock
and Watson’s (2002) data and six or seven factors for Stock and Watson’s (2005).

In using H(Q), in practice, the choice of ¢ is important, but its optimal value is
unknown. Since H(Q,. performs well according to our simulation results, studies on
how to choose ¢ in an adaptive manner seem to be practically important and should

be pursued.

8 Appendix I: Derivation of AIC

First, we will derive the minimizer of the Kullback—Leibler information measure. The
conditional (on =) log-likelihood function for model (2) under the assumption V;; | F,

~i.i.d. N(0, ;) where 2, = diag [a%, cee O'?V] is

I(A, Fy, Q) = —%TNln(27r) - %Tln Q| — %tr {91 (X - FEAL (X - FAL}

T

N N 2
1 1 1 (@it — > peq Nike S1)

= ——TN1n(2 ——TE 1 2—72‘2 k=170 :
5 n( 77) 2 £ n (Uz) 2 o 0_12

(I.1)
Using this formula and ignoring a constant, the Kullback—Leibler information measure

is written as

—Ep(l(A, F, Q) | 2) = EF (;Tln Q.| + %tr {7 (X - FA (X = FAD} | E)
1 1 e -
=57 Q| + St {0 (E-FA) (E-FAL} (1.2)

1 -
+ §Ttr{erQe},
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where Er(-) denotes the expectation operator using the true model (1). Estimators
of A, F, and Q, that minimize the Kullback—Leibler information measure (I1.2) will
be called the Kullback—Leibler best estimators (KLBES).

Assume for the moment that the matrix €2, is known. Then, we need to minimize
tr {Q1(2 = F,A,)/(E — F.A,)} with respect to F, and A,. A standard theory of mul-
tivariate regression yields a preliminary KLBE of A,, A, = Z'F.(F/F.)~1. Plugging
this in (L.2) and omitting the first term, we obtain tr {Q,'Z'(I — Pp, )=} with Pp, =
F,(F/F,)"'F.. The KLBE of F, is obtained by maximizing tr { £Q'2'F,F/Z} =
tr { F) (IHQ 'Z/) F,}. Therefore, the KLBE of F,, denoted by F,, is the matrix
consisting of the eigenvectors corresponding to the r largest eigenvalues of the matrix
%EQ;lE' with the standardization F;FT =T x I,. Equivalently, it is v/T times the
matrix consisting of eigenvectors corresponding to the r largest eigenvalues of the
matrix ZQ!Z'. The KLBE of A, is given by A, = %E’ F.. The KLBEs introduced
so far assume that €, is known. The first-order condition for the KLBE of €, is

1 _ 1 _ 1=
gLt (1) dQ, — §tr{QT YO0 (E - FAL (E— FAL)}
1 _ _
- 5Tt {Q, 1dQ, 010, }
= %tr (QH(TQ, — (E— FAL (E— EAL) —TQ)] Q,1dQ,

=0,
which gives the KLBE of Q, as Q, = L(Z2 — F,AL)(Z — F,AL) + Q..

Next, we will derive J(J,). Partial differentiations of the likelihood function (I.1)
give

Ol(A,, Fr, Q)
aArk

(@5t = AppFrt) P fog,  (E=1,...,N); (L3)

]~

@.‘
Il
—

A L Q
M (CEis — A;,iFTS)Am‘/O'?, (3 =1,... 7T);

I
WE

aFTS .
=1
8Z(AT,FT,Q) 11 <
el IV 1 )2 k=1,...,N).
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Letting 6 = [vec(A})', vec(F)), [0, ...,0%]]" and using relations (I.3), we have

AAA AAF AAO’
8l(AT7F’FaQ’r‘) al(ATaFT7QT) — AFA AFF AFO, 7 (]:4)

00 o0’

with

AO’A AO’F A9
r/7 T
= ($kt TkFrt rt/U

A
=1
(-’Ekt rkFrt rt/U)

1

(ZI)kt ArkFrt T $]s A Frs)
2\ o2 2 -

~

S
—
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k,j=1,...N
L\t=1 s=1 ]
[/ N N
AT = (Z(x” = AyiFre) ”/U Z Tjs — A Frs) Ay /U tys=1,.., T
\i=1 j=1
(v 1 T
AFT = Z Tit — A Frt ri/0?> <2< — + Z Tt — A Frt /0 ))] t=1,..,T
[\i=1 S A— j=1,..N
i T
A7 — 1 1; Z xkt ArkFrt 22 + Z $]s A Frs) bl
4 Jk o
t=1 J s=1 ]

The following lemma reports expected values of the elements in relation (I.4) evalu-

ated at the KLBEs.

Lemma L1 (i) E (AQ,Q E) - ngkIT;E (AQJA | E) =0 (k #j).
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Proof:

(i)

Using xxt = & + e, write

T T AT AT ni nli
~ (gkt —A kFrt‘i‘ek:t)(é s —A Fig +€js)FrtF
E(AM E):E 3 ’ Js _rg "=
& | (O'ko'z) |

t=1 s=1

. <<§T:(£kt A Tt) Z €y~ AT F') (526]2)\5)

t=

v
E(Z Zektejs Tt rs/(&k&jZ) ’ ‘—‘)

t=1 s=1

= B1 + By, say. (I.5)

T
But By = 0 due to part (i) Lemma 1.3 given below; and By = &% ZE(ezt ]
k

~ ~ 2
E)EF, = Tge’“ I, when k = j and Bs = 0 when k # j. Note that the cross-
k
product terms in (1.5) are equal to zero since E(ep(§;s— A Frs) F. F! /(5%6?) ]
E) = E(ekt | E) <§js - A;jFTS) rs/ (Uka ) =0.1

Using Lemma 1.3 below, we obtain

T 2 = = N 5 5 z
= Ept — A; Fry + egt) Fr gis - A;fz‘Frs + eis A;@ —_
E(AQf) = E<<Z (ke k62t t)Frt Z ( - ) =
k i

=1 i=1
T N
n ~2 X1/ ~2 —_
=F ((Z ektFrt/ak> (Z eisAm/UZ) | :) )
t=1 i=1
But this reduces to
- ) ,
rtA —_ FTSA _ Ok = %1
ZZ 525 QZE ekteis | B) = Z ~2 - 51 (enseis | ) = T Frspy,
t=1 i=1 i1 k% O

because {ey;} are serially and cross-sectionally uncorrelated. I
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(iii) Since Z s — N,ﬂs)2 =T(5% - ogj), we have

s—1 ’
T E 2 /~4
—5*]2+ ;(fjs —AFrs +e)s)° /05 (1.6)
T & , -
— (}?+821(§j8—A s /U —i—Zejs/a —i-Qijs Frs ejs/a
=2
:_;‘?+T(Uj_ cj) +Z€JS/U +QZ§JS ~r5 6]5/0'
o'z. T 5 o .
:&7? (Sz:;ejs/aej ) +2Z Ejs — N jFrs)ejs /57
Thus,
e 12 Lpl(senfe) (@ 2 5]5— Ts>ejs _
E(Akj :)_2E< )(a] (Z—T)+2Z > :]
o2 T T T
Tej ( S ent Ze?s/aej )Fﬁ/(&i&ﬁ)) y E] (1.7)
T 1T 1
+F Zzektejs(fjs - A;jﬁrs)ﬁrt/(a'%&?)) | E]
=1 s—1
:sz ZE(ektCXT:ez/aQ' )| ) t/(o' 0)
s = " DA

T
+ E(eklejl | E) Z(&js ~rs) rs/(o'k;o')

s=1

=0.

Note that part (i) of Lemma 1.3 is used for the first and fourth equalities in

relation (1.7).
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(iv) We have

VX (gzt - /N\/ 'Frt + Git)(gjs - A/ 'Frs + ejS)]\ '/~\/

E (AtlgF | E) =b ZZ - (625%) - — |E

i=1 j=1 (]
N N
=) > El(euejs | E)Avil;/ (6757)
i=1 j=1
N N
+ ZZ(gzt - ~,iFTt)(£jS A, ~TS)AMA/ /(6 5-3)
i=1 j=1

N ~
Z eztezs ‘ - AmA;l/ (&;1) ,

where part (ii) of Lemma 1.3 is used for the third equality. The stated results

follows from this. &

(v) Using relation (I.6) and the assumptions on {e;}, we obtain

E(Afe E)
_ *E Z (fzt rt + ezt)]\ ng d AFLI L 22 gjs - rs)ejs |
- 2 =1 a- 5-.‘71 71

[1]

- %E ((Z e“]\”/a ) < 1 Z €]S/U€J ) +2 Z §js — ~7“8 )ejs/G ) | E)
_23E<<Zelt/\m/a> Ze /06] >|E)

+ Z Z Efeiess | D& — Ay Ari/ (G357)

=1 s=1

N N
1 PO —_ YN 9~
=— ZE(eite?t | E)A”-/UZ2 + ZE(eitejt | E)(&jt — A;jFrt)A”‘/(O'?O'?)
J

i=1 =1

:E(e?t | E)(fgt A/ ~r )Arj/&?
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(vi) Using relation (1.6), we obtain

O'O' = 1 O‘z d
(A E) = ZE( ((}f (Z e%t/ggk - T) + 22 Ere — rkFrt ekt/%)
kE \t=1

2, (& r i
(2 (Dt 1) #2306 - Byt 12
= s=1
2k0_ T T
- E((Z/ ) (Z/T)) )
s=1

T T
1 Y= —_
+ ~4~4E <<Z Z(gkt rk FT )(gjs A;jFrs)ekt€]s> | :>
kI t=1 s=1
0'2 T T ~ ~
+ 2~zli4E (( eit/agk - T) (Z(E]S - ,erTs)ejs> | E)
k9, t=1 s=1
o2 T
+ 9 _F F =
=C1 4+ Cy 4 C3 + Cy, say.

T
Since Zeit/agk — T is distributed as x*(T') — E (x*(T))) conditional on Z,

C = 0 1f k # j and C1 = 5§k otherwise. Next, using the assumption that
k

{e:} are uncorrelated, write

1 (<& .
02 ~4~4 (Z(fkt rkFTt)(gjt Frs)E (ektejt | E)) .

aka P
. To?, (52—02,) . .
Thus, Co = 0 when k # j and Cy = —ei—k —<k’ when k = j. Using the fact
Tk

T
that F (Zeit/agk — T) = 0, we obtain C3 = 0 when k # j. When k = j,
t=1

T
C3 = EkE ((Z e/ ook — ) (Z(fks rkFrs)ek8> | E)

ZUk =

= (ZZE ekteks | E (gkrs kFT8)>

t=1 s=1

=0.

Likewise, C4 = 0 for any k£ and j. I
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Last, we will derive I(d,). Using relations (I.3), we obtain

_aQZ(AT‘v Fm QT‘)

HAA HAF HAcr
= HF A HF F HFO‘

0006’
HO'A HO’F Ho°
where
T T
= ZFrtF;t/U% @"'@ZFrth{t/U%\f
t=1 t=1

HA [(A,kFT'SI +F7"5Ark .%'ks )/O—i] k=1 7 5

T
Ao _ Z(xlt - A;ll:}t)FTt/azl1 ©®
t=1
N
= Z AriA;i/U? D
i=1

N
T

]

N
@Y Al /o7
=1

HFU = [(IL‘jt —A;,jFrt)ATj/O'] t=1,. 7T

1 X
90 _ i -
iag [06 g X1t —

1¢=1

' Fvt)

j=1,...,.N

2_ T 1
20T g

6
N =1

T
@ Z(th — NN Fr)Fre /oy
t=1

T
2
> (vt — Ay Fre)

T

by

ON

(L8)

Expected values of the above elements evaluated at the KLBEs are reported in the

following lemma.

Lemma 1.2

(ii) BGHA | 2) = |((Affre = k) I + Frayy ) /53]

(i1i) BE(HA | Z) = 0.

(iv) E(HFF | 2) = diag

(vi) E(H?? | 2) = diag [

(i) B(HM | 2) = T diag [I,/53, . ..

2~4,...

I /5%].

k=1,...,.N
s=1,...,T

N N
Z [\”]\/rz/&z27 AR Z [i”[\;z/&?] .
=1 i=1

(0) BT 2) = [(€ = 8y Frhnifof] o,

T
1 26% |

7j=1,...,.N

3]

Proof: These follow straightforwardly from relations (I.8) along with the definitions
of the KLBEs and Lemma 1.3 (i).
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2

The AIC can derived using the results obtained thus far. Since 2 - o? for

i=1,...,N and A;kﬁrs — & ~ 0, we obtain using Lemmas 1.1 and 1.2

2 —1
o (5 (e Frs ) DA B 0) [ (_PUALE Q)
00 00 |0=0 0000 |0=0

~r(N+T)+ N,

which gives

N
AIC =T In(67) +2(r(N+T) +N).
=1

Now, replacing 6% with its feasible version, 63%(7"), provides the AIC we desire.

The following lemma is used to prove Lemma I.1.
Lemma 1.3 (i) F! <E - FT[\;) =0;
(i) (5 - m;) O-1A, = 0.
Proof:.

(i) This follows from the definitional relation A, = ~Z'F,.

(ii) Let n; be the i-th largest eigenvalue of matrix ZQ'Z’/T. Then, the definitions
of Ar and FT yield

9 Appendix II: Derivation of the corrected AIC

The formula of the corrected AIC given in Subsection 3.2 follows from the lemma

below upon replacing 67 with its feasible version, &fci(r).

Lemma TL1 (i) F [t {072 - BA)(E - FA} = AL,
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(ii) B [tr (07100)] = 7205,
Proof:

N

(i) Let Py = A(A’A)'A" and My = I — P4. Since Z — F,A,. = 2 — P, X =

!/
T

= — PFT(E-F(C:) = MFTE — PE.g’ we have

[1

|
=
=

tr {Qr—lt (2 - FTA;)} = {0 €' P €} + {0 'E' M, B (IL1)

The first term on the right-hand side of this equation can be written as
N
tr{Q 1P £} = wiPp wi /67,
i=1

where w; = [e;1,...e;7]. We may write

w} Pp w;
re (FEE)

52 .
Ter (%) /=

et

! /A2
wiPF,.wl/Uei =

P w;
Due to a standard theory of econometrics, — U’;Tw ~ x%(r). Furthermore,

et

letting ¢; = [w1, ..., 2] and s; = [, ..., &) (note that ¢; = s; + w;),

~ / / / !/
Tg% GMp ¢ wiMpw;  s;Mps;  2wiMp s;

e e e (IL.2)

Oci et Oei Ocj Ocj

IMp w; . L
The first term on the right-hand side of this equation, Y JQF_ r Y , is distributed
as x2(T — r) and the other terms are 0,(1) as shown in Lemma I1.2 below. In

addition, — U‘;Tw and =" are independent due to a standard theory. Thus,

el el

Tr
T—7r

N
tr{QT_lcS"PFTE} ~ Z zi with z; ~1.1.d. F(r,T —r).
i=1

For the second term in equation (IL1), write Z'My = = A°F” My FOA®. But
My F° = op(1) as shown in Lemma IL.2. Thus, the mean value of tr {Qr_l(E -

FAY(E - Big) b is 222

(ii) Using relation (I1.2) and the results following it, we obtain

Y T
o)=Y b oS L e T - ),
i=1 (fg’) /T 3G

el
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which implies E [tr (QT_lQeﬂ = T L (cf. Bernardo and Smith, 1994, 431)

as required. 1

Lemma I1.2 Take Assumptions 1, 2 and 8 of Choi (2012) for r°, F° and A°, and

. o/Oe—1A0 . ol o
let Ypo = limpy_ o0 % and Yo = plimp_, o FTF . Then, when r > r°,

(i) My FO = o,(1)
(’i’i) MF,.Si = Op(l).

Proof:

o o

r’ r—r

(i) Suppose that r > r°. Let B, = [ Fo F._,o ] Then, we may write

E'Fe Bl Fe . F'_ L F°
M; F°=F° — F. —F"—<Fro TT +FM0”>. (11.3)

I T T
Due to Lemma B.3 of Choi (2012), Floke F L R = VV2 o' EAE, where W,o =
diag[wy, -+, wyo], w1 >+ -+ > wpo > 0 are eigenvalues of X oYX po and O, is the

. . . AP
corresponding eigenvector matrix: ©.,0,0 = Io. Moreover, F,o — F°J,0 as

/ —1 o/
Theorem 1 of Choi (2012) shows, where J.o = (AOQ@ AO) (F £ 0) W, o and

N T
Wiont is an r° X r° diagonal matrix consisting of the first r° largest eigenvalues
of =X, 1X" in descending order. Since Jyo 2 R.L, as shown in Choi (2012),
we have

I O
Fo— 2, po. (I1.4)

—1 7 A ~
From the identity relation (%) F. = F,WyenT where Wy is an r X r

diagonal matrix consisting of the first r largest eigenvalues of ﬁX Q71X in
—1x - F° FT. 0
xXo.'x ) oo =

. <1 or
descending order, we obtain =+ F ( =N

W —royn7 With
W(,—roynT denoting the southeast block of the matrix W,y of size (r —7°) x

(r —r°). Using the same arguments as in the proof of Bai’s (2003) proposition

1, we have
1 FOF, o FOF, o
WFO/FOAO/QQIAO# +0p(1) = #W(T—TU)NT-
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Because Wi,"~ — 0 as proven in Lemma I1.3 and because e FOFOAYQ A

is of full rank in the limit, it follows that

FOE, o
# 250. (I1.5)

Using relations (IL.3), (I.4) and (IL.5), we obtain the stated result.

(ii) This follows immediately from part (i). i

Lemma I1.3 Under the same assumptions and notation as in Lemma I1.2,

L XQTIXN . Wy 0 r°
Wynr =T 'F <> B2 " as T, N — 0.
0 0| r—r°

Proof: The off-diagonal elements of the matrix F; (X S?]\IIX/> F,. are zeros by defin-

ition. Lemma B.3 of Choi (2012) proves that 717, (%) Fro 25 Wio. Since

A

—1 7 .
(XQT57NX> F, o L, 0 as desired. (]

—1 v/ A
the rank of 22 is 7 in the limit, 7~ F

r—re

10 Appendix III: Consistency

The information criteria AIC, CAIC, BIC and H(). can be written as
N
MSC(r) =T (6%(r)) + g(r, N, T),
=1

where g(r, N,T) is a function of r, N and T'. For MSC(r) to be consistent, we should
have impy 7,00 P [MSC(r) — MSC(r°) < 0] = 0 for all 7 # r° and 7 < Tmax. This

relation is tantamount to

ol g(T‘O,N,T)—g(T,N,T)

N,ljigoo P % Z; (In(6%(r) — In(@7;(r*))) < NT =0 (IIL1)

for all r # r°.
As discussed in Section 2, the variance estimator 6’?%(7‘) is obtained by running the
principal component analysis on the model z1/5;(r) = > )1 Nik fir/F4(1) +vie /5i(7)

2

i

2

where 62 (r) is the estimator of o7 defined in Section 2. Since 62(r) - v, as N, T —

oo (0 < ; < ), as can be deduced from the proofs of Lemmas 2, 3 and 4 of Bai
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and Ng (2002), dividing the original model by &;(r) does not change the asymptotic
properties of the principal component estimators.
The mean-value theorem gives the following inequality

N

Z(ln(&?”z( )) Ufz Zln 1 + Ufz fz( ))/&3”1(700))

=1

Mz

sz - &301'(7"0)) /&?i(ro)

=1

N
1 1 ~2 ~2 o
Ea~r—a~r , (ITL.2
~ 1+ max; |0;| max; 6’?%(7’0) i:l( 7lr) #il )) ( )

where 0; lies on the line joining 0 and ((’}?ci(r) - é}?ci(r")) /&%i(ro). In addition, since

In(1 + z) <z for all = on the real line,

N N
D (I (6%(r) = (6%:(r))) = > In (14 (6%:(r) — 65:(r%) /67:(r°))
=1 =1

N
< o oy Z (&%i(r) - 5?%(7“0)) . (I1L.3)

Since c}ffi(ro) 2, o2 for all i and c}ffi(r) — 6?%(1"0) = Op(1) for all ¢ as can be deduced

from the proofs of Lemmas 2, 3 and 4 of Bai and Ng (2002) inequalities (III.2) and

(IT1.3) imply that Z (In ( sz-( r)) —In (Ufz r°))) and Z afZ (r°)) have the
i=1
same stochastic order of magnitude.
N
When 7 < r°, Lemmas 2 and 3 of Bai and Ng (2002) imply + Z (fr?i(r) - fr?i(ro)) AN

i=1
7 (> 0). Thus, a sufficient condition for relation (IIL.1) to hold is

g(TO,N,T) —g(’I“,N,T)
NT

— 0.

N
By contrast, when r > 7°, Lemma 4 of Bai and Ng (2002) implies L Z sz ¥i 0)) =
=1

Op(Cy%) with Oy = min{\/ﬁ, \/T} In addition, & Z (6%(r) = 6%:(r°)) < 0
=1
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almost surely. Thus, a sufficient condition for relation (III.1) to hold is

CXrlg(r®,N,T) = g(r,N,T)]
NT

— —00.
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Table 1: Homoskedastic idiosyncratic errors

Part 1.1 : (r”,Ui,OAP,B) =

(1,1,0.5,0,0)

N T AIC CAIC BIC HQ, HQ3 HQs HQs IC, IC,s BIC3; ICp, ICps, BIC;, ER GR ED
20 30 7.92 798 1.00 1.00 1.00 1.00 1.00 1.00 8.00 2.15 1.01 8.00 4.35 1.00 1.00 1.07
20 60 7.88 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 6.47 1.19 1.00 1.00 1.04
20 100 7.83 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.00 1.01
20 200 7.82 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
30 30 7.90 7.88 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.02 1.00 8.00 1.06 1.00 1.00 1.06
30 60 7.54 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 4.39 1.00 1.00 1.00 1.02
30 100 6.95 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
30 200 5.62 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 30 5.57 1.87 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 60 3.22 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 100 2.92 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.18 1.00 1.00 1.00 1.02
100 200 1.33 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 60 1.07 3.75 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 1.31 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
200 200 1.76 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02

Tmean 4.85 691 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.00 2.44 1.23 1.00 1.00 1.02

RMSE | 4.78 6.34 0.00 0.00 0.00 0.00 0.00 0.00 247 0.29 0.00 2.95 0.84 0.00 0.00 0.03

Part 1.2 : (r°,0%,a,p, 3) = (3,1,0.5,0,0)

20 30 7.92 798 1.00 1.18 1.00 1.00 1.00 1.80 8.00 3.30 1.27 8.00 3.40 1.71 186 1.86
20 60 7.90 8.00 1.00 240 1.03 1.00 1.00 2.98 3.62 2.98 2.91 6.18 2.95 2.78 2.89 3.01
20 100 7.92 800 1.00 2.15 1.00 1.00 1.00 3.00 3.00 2.90 2.97 3.09 2.83 2.89 2.96 3.00
20 200 7.88 800 1.00 299 1.04 1.00 1.00 3.00 3.00 3.00 3.00 3.01 3.00 3.00 3.00 3.00
30 30 7.92 790 1.00 1.57 1.00 1.00 1.00 2.08 8.00 2.73 1.68 8.00 2.63 2.05 2.22 2.57
30 60 7.80 8.00 1.00 249 1.03 1.00 1.00 294 3.09 2.82 2.71 3.75 246 2.70 2.85 3.00
30 100 7.70 8.00 1.00 236 124 1.00 1.00 291 3.00 2.24 2.76 3.00 2.08 2.57 280 3.01
30 200 7.09 800 1.00 3.00 133 1.00 1.00 3.00 3.00 2.94 3.00 3.00 2.56 3.00 3.00 3.01
100 30 7.71 3.15 1.01 258 1.23 1.00 1.00 294 3.00 2.56 2.83 2.99 221 2.79 2.88 3.01
100 60 6.46 8.00 1.66 3.00 277 1.68 1.05 3.00 3.00 2.95 3.00 3.00 2.84 3.00 3.00 3.01
100 100 5.88 8.00 234 3.00 299 2,57 1.19 3.00 3.00 3.00 3.00 3.04 297 3.00 3.00 3.02
100 200 3.77 8.00 3.00 3.00 3.00 3.00 297 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
200 30 4.03 3.00 101 274 132 1.01 1.00 2.98 3.00 2.49 2.92 2.98 2.00 291 294 3.01
200 60 3.30 458 226 3.00 297 245 141 3.00 3.00 2.98 3.00 3.00 2.91 3.00 3.00 3.01
200 100 3.74 8.00 3.00 3.00 3.00 3.00 294 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
200 200 4.26 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01

Tmean 6.33 716 158 259 1.81 1.61 141 2.85 3.67 2.87 2.75 3.88 274 2.78 2.84 2.91

RMSE | 3.78 452 163 068 149 1.62 1.76 038 1.77 0.28 0.55 1.95 0.46 0.43 0.35 0.30

Part 1.3 : (r°,0%,q,p,3) = (5,1,0.5,0,0)

20 30 7.92 798 1.00 1.10 1.00 1.00 1.00 1.63 8.00 4.04 1.18 8.00 3.72 231 258 1.14
20 60 7.93 8.00 1.00 1.15 1.00 1.00 1.00 2.32 6.56 2.84 1.65 7.47 2.55 1.50 1.76 1.93
20 100 7.91 800 1.00 1.17 1.00 1.00 1.00 3.45 4.75 2.60 1.70 4.82 1.84 2.88 3.33 3.21
20 200 7.93 800 1.00 1.24 1.00 1.00 1.00 4.04 4.74 2.65 3.56 4.52 220 430 4.63 491
30 30 7.95 793 1.00 1.37 1.00 1.00 1.00 2.04 8.00 3.40 1.37 8.00 3.10 235 2.74 1.74
30 60 7.91 800 1.00 1.31 1.00 1.00 1.00 248 5.39 2.36 1.70 5.67 1.86 2.92 3.35 2.61
30 100 7.88 8.00 1.00 3.31 1.06 1.00 1.00 4.62 4.99 3.28 4.30 5.01 3.07 4.49 4.78 4.96
30 200 7.61 800 1.00 2.61 1.00 1.00 1.00 4.26 4.84 2.23 3.47 4.64 1.92 4.79 490 5.01
100 30 7.97 493 1.00 233 1.01 1.00 1.00 3.91 4.82 2.69 3.40 4.73 2.15 3.48 3.95 443
100 60 7.72 8.00 1.01 433 147 1.01 1.00 4.72 5.00 3.06 4.52 5.00 2.53 4.88 4.96 5.00
100 100 7.57 800 1.11 499 335 1.18 1.00 4.99 5.01 3.84 4.96 5.09 3.26  5.00 5.00 5.01
100 200 6.39 8.00 148 5.00 4.65 2.13 1.02 5.00 5.00 4.16 5.00 5.00 3.50 5.00 5.00 5.00
200 30 7.49 477 1.00 224 1.01 1.00 1.00 3.98 4.55 2.13 3.54 4.34 1.58 3.81 4.23 4.90
200 60 5.97 572 1.02 491 282 1.05 1.00 4.98 5.00 3.54 4.95 5.00 2.90 5.00 5.00 5.00
200 100 6.37 8.00 196 5.00 490 2388 1.07 5.00 5.00 4.63 5.00 5.00 4.17 5.00 5.00 5.00
200 200 6.76 8.00 493 5.00 5.00 4.99 4.60 5.00 5.00 5.00 5.00 5.00 4.99 5.00 5.00 5.01

Tmean 7.46 746 134 294 202 145 123 3.90 5.42 3.28 3.46 5.46 283 3.92 4.14 4.05

RMSE | 2.54 270 3.7 261 335 3.70 387 1.58 1.15 1.92 2.10 1.26 235 1.58 1.34 1.66
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Part I1.1 : (r°,0%,a,p,8) = (1,1,0.5,0.5,0.2)

N T |AIC CAIC BIC HQ, HQs HQs HQ,; IC,. IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.97 8.00 100 179 1.04 1.00 1.00 2.58 8.00 5.06 4.30 8.00 598 1.04 1.11 1.83
20 60 7.95 8.00 1.00 1.v8 1.01 1.00 1.00 2.04 7.89 2.43 4.92 8.00 4.16 1.01 1.04 1.99
20 100 7.95 8.00 1.00 1.81 1.00 1.00 1.00 2.00 2.71 2.00 2.42 7.80 2.29 1.01 1.08 2.04
20 200 7.94 800 1.00 195 1.00 1.00 1.00 2.00 2.00 1.99 1.99 2.31 1.96 1.34 1.65 2.03
30 30 8.00 8.00 1.25 255 156 1.10 1.01 2.74 8.00 4.28 3.11 8.00 494 1.20 1.38 2.30
30 60 8.00 8.00 1.21 254 1.67 1.10 1.00 2.74 8.00 2.79 3.05 8.00 3.12 112 1.31 2.49
30 100 8.00 8.00 150 266 195 1.40 1.02 2.86 4.92 2.48 2.69 7.99 2.29 1.27 1.59 2.80
30 200 7.99 8.00 1.78 256 200 180 1.06 291 3.00 2.04 2.36 4.80 2.00 1.11 1.54 2.99
100 30 8.00 7.89 1.01 458 125 1.01 1.00 7.27 8.00 4.41 7.16 8.00 4.15 1.00 1.02 1.82
100 60 8.00 8.00 1.04 6.67 222 1.05 1.00 7.02 8.00 4.44 6.52 8.00 3.99 1.00 1.00 1.93
100 100 8.00 8.00 114 759 419 125 1.00 7.34 8.00 4.96 7.29 8.00 4.79 1.00 1.00 2.06
100 200 8.00 8.00 168 798 6.09 273 102 7.95 8.00 5.45 7.88 8.00 5.16 1.00 1.00 2.37
200 30 8.00 754 1.00 284 1.01 1.00 1.00 7.55 8.00 3.20 7.40 8.00 2.81 1.00 1.00 1.29
200 60 8.00 800 1.00 6.63 1.11 1.00 1.00 7.77 8.00 2.69 7.62 8.00 2.32 1.00 1.00 1.15
200 100 8.00 800 1.00 799 178 1.00 1.00 7.99 8.00 2.94 7.98 8.00 259 1.00 1.00 1.09
200 200 8.00 8.00 1.00 800 6.62 1.07r 1.00 8&8.00 8.00 3.83 8.00 8.00 3.42 1.00 1.00 1.03

Tmean 7.99 796 1.16 437 222 122 1.01 505 6.78 3.44 5.29 7.43 3.50 1.07 1.17 1.95

RMSE | 6.99 6.97 030 420 2.13 0.49 0.02 4.80 6.17 2.69 4.88 6.61 278 0.13 0.29 1.11

Part IL2 : (r°,0%,, p, B) = (3,1,0.5,0.5,0.2)

20 30 7.97 8.00 1.12 393 149 1.01 1.00 5.03 8.00 5.64 5.94 8.00 6.12 2.56 2.96 3.03
20 60 7.98 8.00 107 359 183 1.01 1.00 4.18 7.99 3.98 5.62 8.00 445 2.93 3.18 3.52
20 100 7.96 8.00 1.00 396 128 1.00 1.00 4.05 6.24 3.96 4.86 7.93 3.89 3.60 3.80 3.94
20 200 7.96 8.00 101 387 274 101 100 4.00 4.01 3.83 4.98 6.68 3.95 3.62 3.81 4.02
30 30 8.00 8.00 125 416 169 1.09 1.00 4.63 8.00 5.15 4.66 8.00 5.39 2.36 286 2.96
30 60 8.00 8.00 142 461 298 1.15 1.00 4.86 8.00 4.40 5.39 8.00 4.31 3.60 3.96 4.12
30 100 8.00 8.00 248 423 375 220 1.14 4.50 7.12 4.01 5.22 7.99 4.01 3.74 3.95 4.29
30 200 8.00 8.00 104 469 386 105 1.00 4.96 5.02 4.00 5.11 7.46 4.00 3.53 4.11 4.95
100 30 8.00 798 1.11 636 204 1.06 1.00 7.86 8.00 5.21 7.81 8.00 493 2.63 3.20 1.78
100 60 8.00 8.00 225 7.8 395 227 116 7.94 8.00 5.45 7.88 8.00 5.17 2.52 298 2.23
100 100 8.00 8.00 3.10 800 6.03 321 266 7.99 8.00 5.99 7.98 8.00 570 2.95 3.22 2.66
100 200 8.00 8.00 346 800 7.83 4.42 2.86 8.00 8.00 6.73 8.00 8.00 6.63 2.59 2.88 2.42
200 30 8.00 7.82 1.14 490 223 115 1.00 7.86 8.00 4.08 7.80 8.00 3.72 232 2.60 2.35
200 60 8.00 8.00 268 7.64 310 282 181 7.97 8.00 3.76 7.96 8.00 3.48 2.87 294 2.98
200 100 8.00 8.00 299 800 3.7 3.00 290 8.00 8.00 3.91 8.00 8.00 3.59 295 297 3.04
200 200 8.00 8.00 3.00 800 7.65 3.07 3.00 8.00 8.00 4.51 8.00 8.00 4.31 3.00 3.00 3.01

Tmean 7.99 799 188 574 351 191 153 624 740 4.66 6.58 7.88 4.60 2.99 3.28 3.21

RMSE | 4.99 499 143 327 204 153 1.67 3.67 4.56 1.88 3.83 4.89 1.85 047 0.54 0.86

Part 113 : (%, 02,0, p, B) = (5,1,0.5,0.5,0.2)

20 30 7.99 8.00 100 394 106 100 1.00 6.05 8.00 6.08 6.04 8.00 6.34 2.44 298 2.09
20 60 8.00 8.00 1.02 424 130 1.00 1.00 5.96 8.00 4.89 6.90 8.00 5.25 2.95 3.54 2.79
20 100 7.99 8.00 1.00 3.58 1.00 1.00 1.00 5.62 7.73 4.31 6.48 8.00 4.07 3.04 3.75 2.37
20 200 7.97 800 1.00 368 1.00 1.00 1.00 591 6.15 3.94 6.11 7.35 3.82 212 3.24 4.78
30 30 8.00 8.00 1.01 535 113 1.00 1.00 6.16 8.00 5.95 6.27 8.00 6.04 3.49 4.07 2.06
30 60 8.00 8.00 1.00 5.19 1.11 1.00 1.00 6.33 8.00 5.13 6.40 8.00 495 3.91 450 2.17
30 100 8.00 8.00 1.00 592 169 100 100 6.78 7.92 5.24 7.12 8.00 5.21 5.18 583 3.62
30 200 8.00 8.00 1.00 583 223 1.00 1.00 6.70 7.04 5.01 6.52 7.71 4.97 5.28 5.65 5.66
100 30 8.00 8.00 1.00 724 131 1.00 1.00 7.97 8.00 5.60 7.97 8.00 5.30 3.25 3.77 1.03
100 60 8.00 8.00 110 799 456 1.12 1.00 8.00 8.00 6.07 8.00 8.00 5.82 3.84 447 0.47
100 100 8.00 8.00 194 800 7.15 245 1.03 8.00 8.00 6.51 8.00 8.00 6.18 3.43 3.97 0.44
100 200 8.00 8.00 4.08 8.00 800 542 195 8.00 8.00 7.24 8.00 8.00 6.85 3.23 3.77 0.29
200 30 8.00 794 1.00 595 133 1.00 1.00 7.97 8.00 4.56 7.94 8.00 4.11 274 3.25 1.17
200 60 8.00 8.00 1.27 793 4.58 1.58 1.00 8&8.00 8.00 5.01 8.00 8.00 4.84 3.81 4.23 1.71
200 100 8.00 8.00 4.09 800 558 465 190 8.00 8.00 5.12 8.00 8.00 5.06 4.55 4.79 3.46
200 200 8.00 8.00 5.00 800 792 505 497 8.00 8.00 5.42 8.00 8.00 5.29 4.99 499 483

Tmean 8.00 8.00 1.72 6.18 3.18 1.89 137 7.09 7.80 5.38 7.23 7.94 5.26 3.64 4.18 2.43

RMSE | 3.00 3.00 353 204 3.16 348 3.76 229 2.84 0.90 2.37 2.95 0.86 1.64 1.15 3.03
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Part IIL.1 : (r°, 03, ,p, 8) = (1,1,0.85,0,0)

N T |AIC CAIC BIC HQ, HQs HQ, HQs IC, IC, BICs IC,, IC,s, BICs, ER GR ED
20 30 792 799 1.00 100 1.00 1.00 100 1.00 800 211 1.05 800 3.97 100 1.00 1.06
20 60 787 800 1.00 100 1.00 1.00 100 1.00 1.02 100 100 3.66 1.05 1.00 1.00 1.04
20 100 | 7.84 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.53  1.00 1.00 1.00 1.02
20 200 | 7.84 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0l  1.00 1.00 1.00 1.01
30 30 790 7.88 1.00 100 1.00 1.00 100 1.00 800 101 1.00 800 1.08 1.00 1.00 1.04
30 60 753 800 1.00 100 1.00 1.00 1.00 1.00 1.01 100 1.00 1.12  1.00 1.00 1.00 1.02
30 100 | 691 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
30 200 | 543 800 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 30 550 188 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.02
100 60 328 800 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 1.00 1.01
100 100 | 290 800 100 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.04 1.00 1.00 1.00 1.01
100 200 | 129 800 100 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.04 1.00 100 1.00 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.02
200 60 1.06  3.73 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 | 1.33 800 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 1.00 1.01
200 200 | 1.80 800 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 100  1.00 1.00 1.00 1.01

Tmean | 4.85 6.0 100 1.00 1.00 1.00 100 100 1.88 1.07 100 209 119 1.00 1.00 1.02

RMSE | 477  6.34 0.0 0.00 000 0.00 0.00 0.00 247 028 0.0l 257 074 0.00 0.00 0.02

Part 1112 : (°,02,a, p, B) = (3,1,0.85,0,0)

20 30 791 798 1.00 1.10 1.00 1.00 1.00 1.36 800 290 1.14 800 2.87 140 1.47 149
20 60 792 800 1.00 135 1.01 1.00 100 204 330 217 184 544 213 1.39 155 2.38
20 100 | 7.87 800 1.00 158 1.02 1.00 1.00 2.18 256 201 1.95 249  1.86 1.89 2.03 2.67
20 200 | 791 800 1.00 216 105 1.00 1.00 2.96 2.99 231 297 3.00 248 2.79 2.88 3.00
30 30 793 791 1.00 119 1.01 1.00 100 143 800 215 123 800 198 149 1.58 191
30 60 778 800 1.01 164 1.06 1.00 1.00 208 299 195 1.81 326 1.76 1.80 1.94 265
30 100 | 7.68 800 1.01 225 1.14 1.00 1.00 2.80 2.99 223 258 297  1.96 249 267 3.01
30 200 | 711 800 1.02 296 177 1.03 1.00 3.00 3.00 282 3.00 3.00 258 3.00 3.00 3.00
100 30 765 3.3 1.00 160 1.05 1.00 100 220 274 169 1.89 264 143 1.75 1.92 283
100 60 6.43 800 1.28 286 201 1.29 1.05 295 3.00 245 290 3.00 224 274 2.85 3.00
100 100 | 596 800 1.90 3.00 2.80 202 1.33 3.00 3.00 28 299 3.08 265 298 299 3.01
100 200 | 377 800 270 3.00 3.00 2.82 227 3.00 3.00 299 300 3.00 295 3.00 3.00 3.01
200 30 404 295 1.00 1.67 108 100 1.00 2.36 266 1.55 2.09 248 127 1.95 2.14 2.98
200 60 331 465 132 287 207 142 1.09 295 3.00 223 290 300 1.95 273 2.86 3.01
200 100 | 3.77 800 218 3.00 293 244 1.72 3.00 3.00 287 3.00 3.00 261 299 3.00 3.01
200 200 | 432 800 298 3.00 3.00 3.00 295 3.00 3.00 3.00 300 300 3.00 3.00 3.00 3.01

Tmean | 6.34  7.16 140 220 1.60 1.44 128 252 358 239 239 371 223 234 243 2.75

RMSE | 378 452 1.72 108 154 1.71 181 074 1.78 076 0.89 1.88  0.92 091 0.81 0.51

Part 11L3 : (r°,02,, p, 3) = (5,1,0.85,0,0)

20 30 794 799 100 112 1.00 1.00 1.00 1.49 800 351 121 800 351 163 1.74 1338
20 60 792 800 1.00 1.14 1.00 1.00 100 185 477 219 152 590 206 164 1.80 1.88
20 100 | 7.92 800 1.00 1.18 1.00 1.00 1.00 246 3.61 214 2.01 343  1.88 1.99 228 2.28
20 200 | 7.91 800 1.00 203 100 1.00 1.00 3.84 436 262 312 3.82  2.07 3.04 3.59 4.70
30 30 794 791 100 113 1.00 1.00 100 131 800 224 110 800 195 153 1.64 154
30 60 787 800 1.00 161 1.01 1.00 100 235 475 221 195 539 196 191 2.14 254
30 100 | 7.88 800 1.00 1.66 1.00 1.00 1.00 2.63 3.82 192 226 3.78 157 218 244 3.02
30 200 | 7.69 800 1.00 1.38 1.00 1.00 1.00 3.23 423 142 226 3.63  1.07 322 3.75 4.91
100 30 794 396 1.00 126 1.00 1.00 1.00 1.84 299 141 149 266  1.17 1.62 1.75 2.35
100 60 766 800 1.03 287 1.38 1.03 100 324 485 218 288 481  1.80 2.53 3.03 4.74
100 100 | 7.50 800 1.15 4.14 220 120 101 4.15 500 273 392 505 239 439 4.68 5.01
100 200 | 646 800 1.83 500 4.29 240 118 500 500 399 500 500 351 500 500 5.00
200 30 716 347 1.00 1.39 1.01 1.00 100 219 270 136 1.82 237 112 1.69 1.87 3.30
200 60 593  5.69 1.04 3.09 155 1.07 1.00 3.60 452 204 328 435  1.65 2.99 3.44 4.98
200 100 | 6.40  8.00 213 494 3.90 251 147 496 500 3.69 492 500  3.33 490 4.96 5.01
200 200 | 6.76  8.00 3.89 5.00 499 445 3.16 5.00 500 4.69 500 500 450 5.00 5.00 5.00

Tmean | 743 7.31 132 243 1.77 142 1.18 3.07 479 252 273 476 222 2.83 3.07 3.60

RMSE | 252 274 376 296 349 3.70 3.86 228 141 265 262 1.56 294 251 230 1.97
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Part IV.1: (r°,0%,a, p, 3) = (1,1,0.85,0.5,0.2)

N T |AIC CAIC BIC HQ, HQ; HQ; HQ,; IC,: IC,; BIC; ICp, IC,s, BIC;, ER GR ED
20 30 7.97 8.00 1.00 149 1.01 1.00 1.00 2.24 8.00 4.95 4.81 8.00 6.41 1.00 1.00 1.63
20 60 7.95 8.00 1.00 192 1.11 1.00 1.00 2.03 7.88 2.39 2.50 8.00 3.43 1.04 1.11 1.97
20 100 7.96 800 1.00 1.74 1.00 1.00 1.00 1.98 2.53 1.99 5.22 8.00 297 1.01 1.05 2.02
20 200 7.94 800 1.00 1.88 1.00 1.00 1.00 2.00 2.00 1.99 4.63 7.61 2.10 1.00 1.03 2.02
30 30 8.00 799 1.25 241 155 1.09 1.01 271 8.00 4.26 2.98 8.00 4.83 1.27 1.44 227
30 60 7.99 8.00 138 249 184 1.23 1.01 2.75 7.99 2.75 2.58 8.00 2.78 140 1.62 2.52
30 100 7.99 8.00 159 265 198 148 1.03 2.83 4.67 2.41 3.14 7.94 260 1.34 1.64 2.78
30 200 7.97 8.00 144 273 200 146 1.01 296 3.00 2.06 2.60 6.39 2.01 1.06 1.34 3.00
100 30 8.00 7.87 1.01 451 123 1.00 1.00 7.14 8.00 4.36 7.03 8.00 4.12 1.09 1.15 1.71
100 60 8.00 8.00 1.04 6.66 226 1.04 1.00 7.03 8.00 4.46 6.76 8.00 4.12 1.01 1.01 1.76
100 100 8.00 8.00 1.13 756 4.09 1.22 1.00 7.29 8.00 4.93 6.90 8.00 4.40 1.00 1.00 2.15
100 200 8.00 8.00 163 797 6.19 266 1.03 7.95 8.00 5.58 7.90 8.00 5.06 1.00 1.00 2.11
200 30 8.00 7.50 1.00 278 1.01 1.00 1.00 7.49 8.00 3.14 7.07 7.99 2.62 1.03 1.05 1.31
200 60 8.00 8.00 1.00 6.67 1.10 1.00 1.00 7.79 8.00 2.72 7.56 8.00 2.23 1.00 1.00 1.19
200 100 8.00 800 1.00 799 176 1.00 1.00 7.99 8.00 2.90 7.97 8.00 2.48 1.00 1.00 1.10
200 200 8.00 8.00 1.00 800 6.65 1.05 1.00 8&8.00 8.00 3.78 8.00 8.00 3.61 1.00 1.00 1.02

Timean 7.99 796 1.15 434 224 120 1.01 5.01 6.75 3.42 5.48 7.87 3.49 1.08 1.15 191

RMSE | 6.99 6.96 027 419 214 045 0.01 4.78 6.16 2.68 4.94 6.88 2.76 0.15 0.27 1.07

Part IV.2 : (r°,0%,,p, 8) = (3,1,0.85,0.5,0.2)

20 30 7.97 799 1.02 285 1.08 1.00 1.00 4.08 8.00 5.43 4.38 8.00 5.79 1.75 2.04 2.21
20 60 7.97 8.00 1.06 3.13 131 1.03 1.00 394 7.99 3.87 5.13 8.00 4.23 1.61 191 2.86
20 100 7.98 8.00 1.04 3.01 128 1.01 1.00 3.88 5.92 3.55 4.58 7.90 3.67 2.21 266 3.53
20 200 7.96 8.00 1.05 3.51 1.8 1.04 1.00 4.00 4.01 3.44 4.58 6.72 3.77 3.28 3.67 4.00
30 30 8.00 8.00 1.13 379 146 1.04 1.00 4.34 8.00 5.01 4.35 8.00 5.24 2.12 254 2.68
30 60 8.00 800 1.25 4.28 220 1.11 1.00 4.76 8.00 4.26 4.85 8.00 4.14 2.54 3.12 3.39
30 100 8.00 8.00 142 453 260 1.30 1.02 4.85 7.15 4.05 5.20 7.99 3.97 291 3.59 4.37
30 200 8.00 8.00 211 433 380 215 1.06 4.87 5.01 4.00 4.81 6.70 4.00 3.81 4.07 4.87
100 30 8.00 796 1.10 588 1.67 1.07r 1.01 7.78 8.00 4.95 7.74 8.00 4.71 1.85 225 1.89
100 60 8.00 800 193 784 381 196 1.28 7.92 8.00 5.44 7.90 8.00 5.12 1.94 236 2.00
100 100 8.00 8.00 270 800 597 2.87 1.93 8.00 8.00 5.94 7.99 8.00 5.55 2.18 2.65 2.04
100 200 8.00 8.00 3.39 800 7.78 4.22 2.82 8.00 8.00 6.57 8.00 8.00 6.35 2.40 2.72 2.27
200 30 8.00 769 1.08 4.16 1.56 1.08 1.01 7.76 8.00 3.76 7.58 8.00 3.34 1.66 1.88 1.89
200 60 8.00 800 1.79 759 280 194 135 7.96 8.00 3.64 7.91 8.00 3.32 1.90 2.10 2.36
200 100 8.00 8.00 269 800 3.68 286 2.26 800 8.00 3.85 8.00 8.00 3.61 245 259 2.86
200 200 8.00 800 3.00 800 7.59 3.06 299 8&8.00 8.00 4.51 8.00 8.00 4.56 2.90 2.96 3.00

Tmean 7.99 798 1.74 543 3.15 180 142 6.13 7.38 4.52 6.31 7.83 4.46 2.34 2.69 2.89

RMSE | 4.99 498 149 317 213 154 1.71 3.62 4.55 1.77 3.68 4.85 1.71 0.89 0.70 0.90

Part IV.3 : (r°, 03, a, p, 3) = (5,1,0.85,0.5,0.2)

20 30 7.99 8.00 1.01 3.36 1.07 1.00 1.00 5.38 8.00 5.85 5.70 8.00 6.18 2.17 2.54 2.09
20 60 7.99 8.00 1.01 312 107 100 1.00 5.23 7.99 4.47 6.18 8.00 4.70 2.12 254 2.19
20 100 7.98 8.00 1.00 3.77 1.05 1.00 1.00 5.76 7.74 4.33 6.35 7.98 4.21 2.71 3.35 2.88
20 200 7.98 8.00 1.00 5.36 1.11 1.00 1.00 5.98 6.14 4.52 6.57 7.76 4.02 4.58 5.22 5.58
30 30 8.00 8.00 1.05 4.08 1.27 1.01 1.00 4.88 8.00 5.34 4.63 8.00 543 2.30 2.87 2.24
30 60 8.00 8.00 1.09 5.12 177 1.03 1.00 6.22 8.00 5.01 6.47 8.00 5.02 2.68 3.33 2.66
30 100 8.00 8.00 1.03 520 172 1.01 1.00 6.49 7.91 4.56 6.66 7.99 447 3.30 4.19 291
30 200 8.00 8.00 1.01 582 1.67 1.01 1.00 6.59 7.00 4.35 6.56 7.67 3.84 4.29 5.19 4.72
100 30 8.00 798 1.02 588 1.36 1.01 1.00 7.84 8.00 4.95 7.78 8.00 4.65 2.24 264 1.36
100 60 8.00 8.00 132 796 334 134 1.02 7.99 8.00 5.51 7.97 8.00 5.11 2.06 2.53 1.18
100 100 8.00 8.00 185 800 6.08 210 1.14 8&8.00 8.00 6.09 8.00 8.00 5.74 232 281 0.84
100 200 8.00 8.00 357 800 799 4.71 1.79 8.00 8.00 7.07 8.00 8.00 6.59 2.63 3.08 0.57
200 30 8.00 777 1.02 448 133 1.02 1.00 7.85 8.00 3.92 7.66 8.00 3.42 1.83 2.09 1.58
200 60 8.00 8.00 127 782 291 138 1.05 7.99 8.00 4.16 7.97 8.00 3.74 191 226 1.44
200 100 8.00 8.00 3.17 800 534 3.66 2.19 8.00 8.00 5.02 8.00 8.00 4.85 2.63 3.08 2.34
200 200 8.00 8.00 465 800 793 4.98 4.11 8.00 8.00 5.43 8.00 8.00 5.22 3.76 4.14 3.37

Tmean 8.00 798 1.63 587 294 1.77 133 6.89 7.80 5.04 7.03 7.96 4.82 2.72 324 2.37

RMSE | 3.00 298 354 199 3.17 350 3.7 221 284 0.80 2.27 2.96 0.87 242 1.99 293
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Part V.1: (r°,0%,c,p,8) = (1,3,0.5,0,0)

N T |AIC CAIC BIC HQ, HQ; HQs HQ,; IC,. IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.94 799 1.00 1.00 1.00 1.00 1.00 1.00 8.00 2.12 1.04 8.00 4.81 1.00 1.00 1.06
20 60 7.87 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02 1.00 1.00 5.15 1.05 1.00 1.00 1.03
20 100 7.84 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.40 1.00 1.00 1.00 1.02
20 200 7.85 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
30 30 7.89 7.88 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.01 1.00 8.00 1.18 1.00 1.00 1.04
30 60 7.51 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.14 1.00 1.00 1.00 1.02
30 100 6.95 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.03
30 200 5.46 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 30 5.63 1.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 60 3.24 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 100 2.88 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.00 1.00 1.00 1.01
100 200 1.29 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
200 60 1.06 3.72 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 1.34 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.80 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Timean 4.85 690 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.00 2.17 1.25 1.00 1.00 1.02

RMSE | 4.78 6.34 0.00 0.00 0.00 0.00 0.00 0.00 247 0.28 0.01 2.69 0.95 0.00 0.00 0.02

Part V.2 : (r°,0%,a, p, 8) = (3,3,0.5,0,0)

20 30 791 798 1.00 148 1.01 1.00 1.00 1.96 8.00 3.26 1.55 8.00 3.42 1.66 1.82 2.08
20 60 7.90 8.00 1.00 1.72 1.00 1.00 1.00 2.65 3.65 2.69 2.36 6.58 2.57 1.45 1.77 2.90
20 100 7.88 800 1.00 1.92 1.02 1.00 1.00 243 2.88 2.09 2.21 2.82 2.05 214 2.27 293
20 200 7.90 8.00 1.00 240 1.08 1.00 1.00 3.00 3.00 2.64 3.00 3.00 2.88 2.97 299 3.00
30 30 7.93 791 1.00 187 1.03 1.00 1.00 243 8.00 2.85 1.94 8.00 2.75 213 2.35 2.75
30 60 7.81 800 1.00 213 1.15 1.00 1.00 2.66 3.12 2.37 2.31 3.60 2.13 243 2.59 2.98
30 100 7.67 8.00 1.00 2.8 1.33 1.00 1.00 3.00 3.00 2.75 2.96 3.00 243 294 298 3.02
30 200 7.09 8.00 1.01 3.00 239 1.01 1.00 3.00 3.00 3.00 3.00 3.00 2.95 3.00 3.00 3.01
100 30 7.69 3.13 103 274 138 1.01 1.00 2.97 3.00 2.70 2.92 3.00 244 280 290 3.01
100 60 6.50 8.00 202 3.00 295 204 1.11 3.00 3.00 3.00 3.00 3.00 297 3.00 3.00 3.01
100 100 5.92 8.00 289 3.00 3.00 295 1.97 3.00 3.00 3.00 3.00 3.12 3.00 3.00 3.00 3.01
100 200 3.76 8.00 299 3.00 3.00 3.00 2.84 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 30 4.03 3.00 1.02 283 1.52 1.02 1.00 2.99 3.00 2.58 2.96 2.99 217 292 296 3.00
200 60 3.30 463 199 3.00 292 220 1.30 3.00 3.00 2.95 3.00 3.00 278 3.00 3.00 3.00
200 100 3.78 8.00 297 3.00 3.00 299 272 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
200 200 4.35 800 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Tmean 6.34 717 162 256 192 164 143 2.82 3.67 2.81 2.70 3.88 2.72 2.65 2.73 2.92

RMSE | 3.78 452 162 069 139 161 1.73 035 1.78 0.34 0.54 1.99 0.47 0.62 0.50 0.24

Part V.3 : (r°,0%,a,p,8) = (5,3,0.5,0,0)

20 30 7.95 8.00 1.00 1.33 1.00 1.00 1.00 2.49 8.00 4.38 1.69 8.00 449 2.33 2.63 1.55
20 60 7.94 800 1.00 1.19 1.00 1.00 1.00 2.72 6.09 2.95 2.11 7.23 283 212 247 2.09
20 100 7.93 800 1.00 1.15 1.00 1.00 1.00 3.27 4.61 2.64 2.62 4.49 232 2.73 3.24 3.00
20 200 7.92 800 1.00 240 1.00 1.00 1.00 4.48 4.86 2.97 3.66 4.35 233 4.19 4.63 4.95
30 30 7.96 794 1.00 145 1.00 1.00 1.00 2.10 8.00 3.34 1.36 8.00 3.06 2.33 2.66 2.00
30 60 7.90 8.00 1.00 239 1.00 1.00 1.00 3.56 5.44 3.08 3.17 6.21 2.82 3.23 3.67 3.59
30 100 7.87 8.00 1.00 227 1.00 1.00 1.00 3.34 4.62 2.57 3.06 4.62 2.05 3.31 3.73 4.11
30 200 7.69 800 1.00 1.24 1.00 1.00 1.00 4.29 4.90 1.38 2.84 4.60 1.02 4.55 4.82 5.01
100 30 7.97 490 1.00 201 1.00 1.00 1.00 3.62 4.73 2.48 2.96 4.59 1.85 3.29 3.76 4.19
100 60 7.71 8.00 1.01 453 175 1.01 1.00 4.80 5.00 3.38 4.60 5.00 277 4.89 495 5.00
100 100 7.53 8.00 1.03 5.00 345 1.09 1.00 5.00 5.00 3.92 4.99 5.06 3.43 5.00 5.00 5.01
100 200 6.48 8.00 192 5.00 500 341 1.03 5.00 5.00 4.94 5.00 5.00 4.56 5.00 5.00 5.00
200 30 7.41 4.82 1.00 249 1.02 1.00 1.00 4.14 4.65 2.33 3.67 4.43 1.68 3.97 4.39 4.93
200 60 5.95 570 1.01 478 227 1.03 1.00 4.95 5.00 3.17 4.88 5.00 2.52 4.98 5.00 5.01
200 100 6.40 8.00 3.34 5.00 499 4.17 1.55 5.00 5.00 4.90 5.00 5.00 4.67 5.00 5.00 5.01
200 200 6.76 8.00 496 5.00 5.00 5.00 4.74 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Tmean 7.46 746 145 295 203 1.61 1.27 3.99 5.37 3.34 3.54 5.41 296 3.87 4.12 4.09

RMSE | 2.54 271 3.71 257 336 3.62 384 140 1.12 1.94 1.90 1.27 233 1.55 1.28 1.52
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Part VL1 : (r°,0%,a, p, B) = (1,3,0.5,0.5,0.2)

N T |AIC CAIC BIC HQ, HQs; HQs; HQ,; IC,. IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.98 8.00 1.00 1.50 1.01 1.00 1.00 2.25 8.00 4.98 6.45 8.00 6.79 1.00 1.00 1.60
20 60 7.93 8.00 1.00 193 1.12 1.00 1.00 2.05 7.89 2.39 3.06 8.00 3.71 1.00 1.05 1.96
20 100 7.96 800 1.00 1.75 1.00 1.00 1.00 1.99 2.54 1.99 6.49 8.00 3.24 1.00 1.01 2.01
20 200 7.94 800 1.00 1.88 1.00 1.00 1.00 2.00 2.00 1.99 5.17 7.96 2.07 1.00 1.01 2.02
30 30 8.00 799 128 244 159 1.11 1.01 272 8.00 4.31 3.34 8.00 5.07 1.12 1.29 2.28
30 60 8.00 800 142 250 1.85 124 1.01 274 7.99 2.76 2.61 8.00 283 124 1.48 2.50
30 100 7.99 800 1.60 265 198 149 1.03 2.83 4.66 2.42 3.19 7.97 265 1.22 1.55 2.78
30 200 7.98 800 146 273 2.00 148 1.01 296 3.00 2.06 2.58 7.01 2.01 1.02 1.24 3.01
100 30 8.00 789 1.01 4.62 123 1.00 1.00 7.25 8.00 4.42 7.20 8.00 4.21 1.00 1.01 1.76
100 60 8.00 800 1.04 6.68 227 1.04 1.00 7.03 8.00 4.48 6.83 8.00 4.14 1.00 1.00 1.73
100 100 8.00 8.00 1.13 7.58 4.08 1.22 1.00 7.30 8.00 4.91 6.92 8.00 442 1.00 1.00 2.15
100 200 8.00 8.00 161 797 6.20 2.66 1.03 7.95 8.00 5.58 7.91 8.00 5.06 1.00 1.00 2.10
200 30 8.00 7.53 1.00 282 1.01 1.00 1.00 7.55 8.00 3.20 7.19 7.99 270 1.00 1.00 1.32
200 60 8.00 800 1.00 6.68 1.11 1.00 1.00 7.80 8.00 2.72 7.59 8.00 2.27 1.00 1.00 1.19
200 100 8.00 800 1.00 799 1.75 1.00 1.00 7.99 8.00 2.92 7.98 8.00 249 1.00 1.00 1.08
200 200 8.00 8.00 1.00 800 6.68 1.05 1.00 8&8.00 8.00 3.80 8.00 8.00 3.62 1.00 1.00 1.02

Timean 7.99 796 1.16 436 224 121 101 5.03 6.76 3.43 5.78 7.93 3.58 1.04 1.10 1.91

RMSE | 6.99 6.96 028 421 215 046 0.01 480 6.16 2.70 5.19 6.94 2.88 0.09 0.21 1.07

Part VL2 : (r°,0%,a,p, B) = (3,3,0.5,0.5,0.2)

20 30 7.98 800 1.06 3.77 1.23 1.01 1.00 4.88 8.00 5.57 5.74 8.00 6.08 2.01 241 2.62
20 60 7.97 800 1.05 362 141 1.01 1.00 4.15 7.98 4.00 5.72 8.00 441 1.62 2.14 3.30
20 100 7.97 8.00 1.03 3.27r 148 1.01 1.00 4.01 5.99 3.82 4.86 7.92 3.91 255 294 3.80
20 200 7.97 8.00 1.07 3.67 213 1.04 1.00 4.00 4.01 3.51 4.58 6.81 3.85 3.53 3.77 4.00
30 30 8.00 8.00 1.19 445 193 1.05 1.00 4.79 8.00 5.19 5.32 8.00 5.3 2.80 3.31 3.33
30 60 8.00 800 130 4.61 2.68 1.12 1.00 4.88 8.00 4.42 5.07 8.00 434 3.34 3.85 3.92
30 100 8.00 800 1.66 4.64 3.08 152 1.02 488 17.14 4.11 5.41 8.00 4.06 3.63 4.10 4.55
30 200 8.00 8.00 265 434 394 270 1.02 4.88 5.01 4.00 4.85 6.72 4.00 3.89 4.06 4.88
100 30 8.00 798 1.30 6.49 257 123 101 7.88 8.00 5.24 7.88 8.00 5.08 2.46 295 2.38
100 60 8.00 8.00 280 787 420 282 1.67 7.95 8.00 5.58 7.92 8.00 5.29 2.87 3.20 2.62
100 100 8.00 8.00 3.10 800 6.12 3.20 2.76 8.00 8.00 6.00 7.99 8.00 5.65 2.97 3.13 2.73
100 200 8.00 800 346 800 7.81 434 3.01 8.00 8.00 6.64 8.00 8.00 6.40 2.93 3.05 2.75
200 30 8.00 7.80 124 486 240 125 1.01 7.89 8.00 4.04 7.77 8.00 3.69 2.36 2.61 2.52
200 60 8.00 8.00 259 766 3.07 271 1.83 7.98 8.00 3.75 7.94 8.00 3.44 2.72 284 297
200 100 8.00 8.00 3.00 800 373 3.00 294 800 8.00 3.89 8.00 8.00 3.65 2.99 299 3.03
200 200 8.00 8.00 3.00 800 7.64 3.06 3.00 8.00 8.00 4.54 8.00 8.00 4.62 3.00 3.00 3.00

T'mean 7.99 799 197 570 346 2.00 158 6.26 7.38 4.64 6.57 7.84 4.63 2.85 3.15 3.28

RMSE | 4.99 499 136 328 206 145 1.64 3.69 4.55 1.88 3.83 4.86 1.86 0.59 0.56 0.78

Part IV.3 : (r°, 0%, a, p, 3) = (5,3,0.5,0.5,0.2)

20 30 7.99 8.00 1.00 5.03 1.05 1.00 1.00 6.83 8.00 6.32 7.18 8.00 6.61 3.18 3.60 2.25
20 60 7.99 8.00 1.00 393 1.056 1.00 1.00 6.25 8.00 4.96 6.93 8.00 5.20 2.85 3.39 2.06
20 100 7.98 800 1.00 4.67 1.02 1.00 1.00 6.17 7.78 4.85 6.69 7.98 4.65 3.88 4.54 3.81
20 200 7.97 800 1.00 5.86 1.07 1.00 1.00 6.01 6.15 4.82 6.64 7.76 4.27 5.65 5.89 5.92
30 30 8.00 8.00 1.01 538 1.20 1.00 1.00 6.08 8.00 5.86 6.25 8.00 595 3.46 4.02 2.35
30 60 8.00 8.00 101 6.19 169 1.01 1.00 6.81 8.00 5.67 7.04 8.00 5.65 4.23 5.04 2.96
30 100 8.00 8.00 1.00 591 164 1.00 1.00 6.89 7.93 5.00 7.06 7.99 494 488 5.71 3.61
30 200 8.00 8.00 1.00 6.32 1.60 1.00 1.00 6.71 7.05 4.74 6.79 7.68 4.20 5.35 6.00 5.48
100 30 8.00 800 1.00 7.30 1.29 1.00 1.00 7.98 8.00 5.61 7.98 8.00 5.34 3.28 3.76 1.00
100 60 8.00 8.00 1.18 799 456 1.20 1.00 8&8.00 8.00 6.05 8.00 8.00 5.66 3.55 4.13 0.60
100 100 8.00 8.00 1.76 800 7.04 222 1.03 8&8.00 8.00 6.54 8.00 8.00 6.25 4.06 4.61 0.30
100 200 8.00 8.00 4.74 800 800 5.69 1.48 8&8.00 8.00 7.24 8.00 8.00 6.79 4.14 4.48 0.47
200 30 8.00 792 1.00 6.08 1.41 1.00 1.00 7.97 8.00 4.64 7.93 8.00 420 2.86 3.35 1.29
200 60 8.00 800 1.12 793 4.05 1.25 1.00 8&8.00 8.00 4.90 7.99 8.00 454 3.31 3.83 1.26
200 100 8.00 8.00 454 800 563 4.84 2.84 8.00 8.00 5.16 8.00 8.00 5.08 4.79 4.90 4.09
200 200 8.00 8.00 5.00 800 795 5.07 4.96 8.00 8.00 5.47 8.00 8.00 5.23 4.97 498 4.84

Tmean 8.00 800 1.77 6.54 3.14 189 139 7.23 7.81 5.49 7.41 7.96 5.29 4.03 4.51 2.64

RMSE | 3.00 3.00 354 203 3.17 351 3.7 237 2.85 0.88 2.48 2.96 0.85 1.30 0.96 2.94
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Part VIL1 : (r°,0%,a,p,) = (1,3,0.85,0,0)

N T |AIC CAIC BIC HQ, HQs HQs HQ,; 1C,. IC,; BIC; ICp, IC,s, BIC;, ER GR ED
20 30 7.92 799 1.00 1.00 1.00 1.00 1.00 1.00 8.00 2.14 1.00 8.00 232 1.02 1.02 1.03
20 60 7.87 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 5.06 1.11 1.00 1.00 1.03
20 100 7.80 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.09 1.00 1.00 1.00 1.02
20 200 7.80 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30 30 7.88 7.88 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.01 1.00 8.00 1.02 1.00 1.00 1.04
30 60 7.53 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.04 1.00 1.00 1.00 1.03
30 100 7.04 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
30 200 5.10 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 30 5.58 1.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 60 3.17 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 100 2.90 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.05 1.00 1.00 1.00 1.02
100 200 1.30 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
200 60 1.07 3.74 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 1.35 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.78 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01

Timean 4.82 690 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.00 2.14 1.09 1.00 1.00 1.02

RMSE | 4.75 6.34 0.00 0.00 0.00 0.00 0.00 0.00 247 0.29 0.00 2.68 0.33 0.01 0.01 0.02

Part VIL.2 : (r°, 03, a, p,8) = (3,3,0.85,0,0)

20 30 7.93 799 100 1.16 1.00 1.00 1.00 1.52 8.00 3.05 1.31 8.00 3.21 1.44 1.54 1.66
20 60 7.90 800 1.00 1.38 1.01 1.00 1.00 2.25 3.48 2.38 1.92 4.80 227 191 2.08 2.57
20 100 7.91 800 1.00 1.74 1.01 1.00 1.00 276 2.97 2.42 2.53 2.92 2.25 246 2.63 2.98
20 200 7.87 800 1.00 212 1.05 1.00 1.00 2.95 2.99 2.27 2.93 2.99 227 274 2.86 3.00
30 30 7.92 791 1.00 1.43 1.02 1.00 1.00 1.79 8.00 2.50 1.43 8.00 2.33 1.68 1.84 2.28
30 60 7.78 800 1.00 1.89 1.07 1.00 1.00 243 3.08 2.21 2.03 4.16 1.92 198 2.16 2.88
30 100 7.67 8.00 1.00 2.16 1.08 1.00 1.00 2.81 2.99 2.19 2.67 2.99 1.96 2.56 2.71 3.01
30 200 7.12 800 1.13 272 1.80 1.13 1.00 2.99 3.00 2.41 2.97 3.00 214 2.85 294 3.00
100 30 7.75 3.14 100 1.54 1.05 1.00 1.00 2.11 2.74 1.63 1.87 2.62 1.40 1.74 1.90 2.80
100 60 6.44 800 1.16 274 1.80 1.17 1.02 2.85 3.00 2.25 2.77 3.00 2.03 259 274 3.01
100 100 5.98 8.00 2.09 3.00 289 223 147 3.00 3.00 2.92 3.00 3.09 2.82 3.00 3.00 3.00
100 200 3.77 8.00 288 3.00 3.00 295 259 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
200 30 4.11 294 100 1.60 1.05 1.00 1.00 2.24 2.58 1.43 2.00 2.41 1.21 1.90 2.09 2.96
200 60 3.31 461 137 289 217 148 1.11 296 3.00 2.32 2.92 3.00 2.04 281 2.89 3.00
200 100 3.82 8.00 256 3.00 298 2.73 216 3.00 3.00 2.96 3.00 3.00 2.88 3.00 3.00 3.01
200 200 4.33 800 3.00 3.00 3.00 3.00 299 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Tmean 6.35 716 145 221 169 148 133 2,60 3.61 2.43 2.46 3.75 230 242 2.52 2.82

RMSE | 3.79 452 1.71 1.03 155 1.69 1.78 0.61 1.78 0.73 0.79 1.86 0.89 0.79 0.68 0.40

Part VIL3 : (r°,0%,a,p,) = (5,3,0.85,0,0)

20 30 7.92 799 1.00 1.04 1.00 1.00 1.00 1.27 8.00 3.14 1.08 8.00 3.09 1.49 1.56 1.30
20 60 7.93 800 1.00 1.40 1.01 1.00 1.00 2.35 4.82 2.52 2.00 6.62 2.41 1.78 2.00 2.35
20 100 7.90 800 1.00 1.24 1.00 1.00 1.00 2.57 3.79 2.21 1.80 3.36 1.77 193 2.19 2.52
20 200 7.92 800 1.00 146 1.00 1.00 1.00 340 3.91 2.26 2.97 3.88 1.86 2.73 3.29 4.20
30 30 7.92 790 1.00 1.04 1.00 1.00 1.00 1.11 8.00 1.83 1.03 8.00 1.58 1.54 1.62 1.28
30 60 7.88 800 1.00 1.44 1.01 1.00 1.00 2.05 4.29 1.98 1.67 4.75 1.68 1.73 191 2.38
30 100 7.85 800 1.00 218 1.05 1.00 1.00 3.37 4.57 2.40 3.16 4.66 2.21 253 3.01 4.16
30 200 7.68 800 1.00 359 1.21 1.00 1.00 4.77 4.96 2.95 4.62 4.91 2.84 4.43 4.80 5.00
100 30 7.95 4.08 1.00 137 1.01 1.00 1.00 2.02 3.19 1.55 1.65 2.90 1.27 1.68 1.87 2.47
100 60 7.68 8.00 1.01 265 127 1.01 1.00 3.03 4.79 2.00 2.65 4.73 1.63 2.35 2.76 4.57
100 100 7.56 8.00 123 426 243 131 1.03 4.25 5.01 2.89 4.06 5.08 2.55 4.30 4.60 5.00
100 200 6.42 8.00 1.69 5.00 4.14 220 1.13 5.00 5.00 3.85 4.99 5.00 3.38 5.00 5.00 5.01
200 30 7.17 3.48 1.00 1.37 1.01 1.00 1.00 2.11 2.65 1.31 1.80 2.35 1.11 1.66 1.83 3.25
200 60 5.98 571 106 334 171 110 1.01 3.81 4.69 2.19 3.53 4.57 1.79 3.24 3.77 5.00
200 100 6.33 800 1.78 481 342 210 1.26 4.84 5.00 3.27 4.79 5.00 298 4.86 4.94 5.00
200 200 6.78 8.00 3.80 5.00 496 4.34 3.22 5.00 5.00 4.61 5.00 5.00 4.42 5.00 5.00 5.00

Tmean 7.43 732 129 257 176 138 1.17 3.18 4.85 2.56 2.93 4.93 2.29 289 3.13 3.66

RMSE | 2.52 274 3.78 284 347 3.72 387 222 1.38 2.58 2.49 1.51 2.85 249 228 191
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Part VIIL1 : (r°,03%, a, p, B) = (1,3,0.85,0.5,0.2)

N T |AIC CAIC BIC HQ, HQs HQ, HQs IC, IC,; BICs IC,, IC,s, BICs, ER GR ED
20 30 796 799 1.00 157 1.01 1.00 1.00 223 800 494 3.36 800 5.77 104 1.09 1.69
20 60 795 800 1.00 176 1.02 1.00 100 205 7.85 241 411 800 3.85 1.06 1.13 196
20 100 | 7.94 800 1.00 1.69 100 1.00 1.00 1.99 259 199 554 800 3.11 1.00 1.01 2.01
20 200 | 7.92 800 1.00 197 1.00 1.00 1.00 2.00 2.00 199 1.96 2.16  1.77 124 1.50 2.02
30 30 800 7.99 1.6 244 145 1.07 1.00 2.67 800 428 272 800 481 1.18 1.32 2.24
30 60 8.00 800 143 246 186 1.27 1.02 271 7.99 276 3.82 800 345 1.19 1.39 2.46
30 100 | 800 800 140 260 193 130 1.01 2.83 487 246 295 7.89 248 1.32 1.60 2.80
30 200 | 799 800 1.19 269 197 1.21 1.00 2.96 3.00 208 3.00 494 219 1.07 1.34 3.00
100 30 800  7.87 1.00 4.40 1.19 1.00 1.00 7.08 800 430 6.88 800  4.02 1.09 1.15 1.82
100 60 800 800 1.03 6.64 230 1.03 1.00 7.02 800 455 7.4 800 435 1.00 1.00 1.74
100 100 | 800 800 1.14 7.60 418 124 100 7.32 800 495 7.19 800 471 1.00 1.00 2.18
100 200 | 800 800 164 796 621 271 102 7.95 800 559 791 800 519 1.00 1.00 2.18
200 30 800 749 1.00 277 101 1.00 1.00 751 800 3.15 719 7.99 266 1.02 1.02 1.37
200 60 800 800 1.00 6.69 1.11 1.00 1.00 7.83 800 271 7.61 800 219 1.00 1.00 1.16
200 100 | 8.00 800 1.00 800 1.75 1.00 1.00 7.99 800 296 7.99 800 255 1.00 1.00 1.05
200 200 | 8.00 800 1.00 8.00 6.71 1.07 1.00 800 800 3.82 800 800 350 1.00 1.00 1.04

Tmean | 7.99  7.06 1.12 433 223 118 100 501 6.77 343 546 744  3.54 1.08 1.16 1.92

RMSE | 699 696 023 4.19 216 045 001 478 6.17 269 496 6.62 279 0.12 025 1.08

Part VIIL2 : (r°,02,a,p,3) = (3,3,0.85,0.5,0.2)

20 30 798  8.00 1.02 264 1.08 1.00 100 3.87 800 535 3.95 800 577 189 2.17 224
20 60 798 800 1.02 3.16 1.16 1.0l 100 4.11 798 394 533 800 424 212 250 3.08
20 100 | 7.96 800 1.00 3.14 1.05 1.00 1.00 3.95 6.05 3.67 415 7.71  3.66 2.73 3.16 3.52
20 200 | 7.95 800 1.00 3.90 134 1.00 1.00 4.00 4.00 3.75 4.28 6.56  3.50 3.50 3.87 4.01
30 30 8.00 800 1.1 350 145 1.03 1.00 4.14 800 490 3.92 800 502 207 246 2.70
30 60 800 800 1.25 4.16 241 1.2 101 4.63 800 4.19 482 800 422 291 341 3.73
30 100 | 8.00 800 1.55 4.47 340 136 1.02 4.84 7.08 4.10 517 7.99  4.05 327 3.82 4.53
30 200 | 7.99 800 1.38 473 3.80 142 1.00 497 501 401 492 672 400 4.00 4.33 4.97
100 30 800 797 111 591 170 1.08 1.00 7.77 800 498 7.72 800 475 1.83 222 181
100 60 800 800 1.69 7.76 349 1.71 1.16 7.91 800 525 7.86 800 495 1.98 247 1.79
100 100 | 800 800 277 800 588 294 201 7.99 800 595 7.99 800 574 225 2.69 2.12
100 200 | 800 800 3.50 800 7.72 430 2.86 800 8.00 653 800 800 638 2.61 295 2.15
200 30 800 7.70 1.06 424 153 1.07 1.00 7.79 800 378 7.63 800 334 1.68 1.90 1.84
200 60 8.00 800 1.96 7.56 292 214 141 7.96 800 373 7.89 800  3.36 1.99 222 258
200 100 | 8.00 8.00 279 8.00 3.69 2.88 246 800 800 3.8 800 800 3.62 234 254 2.89
200 200 | 8.00 800 3.00 800 7.69 3.08 3.00 800 800 458 800 800 432 296 298 3.01

Tmean | 7.99  7.08 1.70 545 3.4 1.76 143 6.12 7.38 454 6.23 7.81  4.43 251 2.86 294

RMSE | 499 498 153 3.17 216 158 172 3.62 455 175 3.65 483  1.69 0.81 0.69 0.96

Part VIIL3 : (r°,02,,p,3) = (5,3,0.85,0.5,0.2)

20 30 798 800 1.0l 268 1.05 1.00 100 4.43 800 562 454 800 583 208 236 189
20 60 797 800 1.01 294 1.08 1.00 100 4.60 800 415 4.17 800 399 199 231 1093
20 100 | 7.98 800 1.00 3.33 105 1.00 1.00 540 7.68 4.05 6.38 800  3.99 231 2.83 2.53
20 200 | 7.97 800 1.00 471 102 1.00 1.00 583 6.12 407 626 7.60 3.71 3.28 4.15 4.67
30 30 800 800 1.02 380 1.15 1.00 1.00 4.67 800 530 4.04 800 526 230 2.78 2.18
30 60 8.00 800 1.04 450 153 1.01 1.00 563 800 4.62 572 800 455 2.79 3.35 225
30 100 | 800 800 1.02 589 1.77 1.01 1.00 6.64 7.91 522 7.00 800 500 4.38 521 3.72
30 200 | 800 800 1.01 626 259 1.01 1.00 6.76 7.03 523 6.69 7.55 494 547 6.04 5.93
100 30 800 7.99 1.02 576 133 1.01 1.00 7.82 800 4.92 7.68 800 450 2.09 248 1.47
100 60 800 800 1.13 7.95 273 1.4 1.00 7.99 800 530 7.97 800 488 2.18 2.64 1.01
100 100 | 800 800 1.83 800 6.24 210 1.15 800 800 6.14 800 800 574 230 2.75 0.96
100 200 | 800 800 3.73 800 7.99 503 198 800 800 7.12 800 800 7.05 264 3.09 0.59
200 30 800 7.78 1.01 429 128 101 1.00 7.83 800 385 7.67 800 3.38 184 2.12 1.50
200 60 800 800 1.33 7.84 3.09 146 1.07 7.99 800 425 7.98 800 3.89 1.92 221 1.54
200 100 | 8.00 8.00 245 800 501 296 1.62 800 800 4.82 800 800 454 240 2.71 1.79
200 200 | 8.00 800 475 800 7.91 500 4.28 800 800 537 800 800 521 3.94 434 3.76

Tmean | 799  7.09 159 575 293 1.73 132 6.72 7.80 500 6.76 7.95  4.78 2.74 3.21 2.36

RMSE | 299 299 358 210 3.7 353 377 220 284 083 225 295 093 246 2.10 3.00
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Table 2: Heteroskedastic idiosyncratic errors

Part 1.1 :(r°,02,a, 8) = (1,1,0.5,0), p; ~ i.i.d. U(0,0.85)

N T AIC CAIC BIC HQ, HQ3 HQs HQs IC, IC,s BIC3; ICp, ICps, BIC;, ER GR ED
20 30 7.96 799 1.00 1.10 1.00 1.00 1.00 1.21 8.00 4.20 1.20 8.00 4.71 1.00 1.00 1.25
20 60 7.93 8.00 1.00 1.02 1.00 1.00 1.00 1.05 5.25 1.33 1.09 7.90 1.96 1.00 1.00 1.16
20 100 7.93 800 1.00 1.01 1.00 1.00 1.00 1.00 1.09 1.00 1.01 1.68 1.02 1.00 1.00 1.12
20 200 7.87 8.00 1.00 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.06
30 30 7.96 795 1.00 1.07 1.00 1.00 1.00 1.08 8.00 2.37 1.10 8.00 3.04 1.00 1.00 1.28
30 60 7.94 800 1.00 1.00 1.00 1.00 1.00 1.02 5.13 1.03 1.02 7.52 1.08 1.00 1.00 1.16
30 100 7.87 800 1.00 1.00 1.00 1.00 1.00 1.00 1.15 1.00 1.00 2.14 1.00 1.00 1.00 1.13
30 200 7.65 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.09
100 30 8.00 594 1.00 1.05 1.00 1.00 1.00 1.22 4.32 1.10 1.18 4.90 1.07 1.00 1.00 1.23
100 60 8.00 8.00 1.00 1.01 1.00 1.00 1.00 1.01 5.48 1.00 1.01 6.51 1.00 1.00 1.00 1.12
100 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 7.74 1.00 1.00 7.99 1.00 1.00 1.00 1.10
100 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.00 1.00 1.14 1.00 1.00 1.00 1.09
200 30 8.00 526 1.00 1.02 1.00 1.00 1.00 1.33 2.59 1.01 1.19 2.43 1.00 1.00 1.00 1.23
200 60 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 2.41 1.00 1.00 2.42 1.00 1.00 1.00 1.08
200 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 2.80 1.00 1.00 3.11 1.00 1.00 1.00 1.07
200 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 6.30 1.00 1.00 7.61 1.00 1.00 1.00 1.05

Tmean 7.94 7.70 1.00 1.02 1.00 1.00 1.00 1.06 3.96 1.32 1.05 4.58 1.43 1.00 1.00 1.14

RMSE | 6.94 6.74 0.00 0.03 0.00 0.00 0.00 0.11 3.92 0.87  0.09 4.59 1.09 0.00 0.00 0.16

Part 1.2 :(r°, 03, , ) = (3,1,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 8.00 1.00 240 1.05 1.00 1.00 3.10 8.00 4.72 2.90 8.00 5.00 2.13 2.38 2.32
20 60 7.95 8.00 1.00 197 1.02 1.00 1.00 2.83 7.40 2.97 2.59 7.84 294 2.03 227 2.52
20 100 7.90 800 1.00 199 1.01 1.00 1.00 239 3.13 2.17 2.13 4.06 2.07 1.73 1.94 2.53
20 200 7.92 800 1.00 298 1.03 1.00 1.00 3.00 3.00 3.00 3.00 3.06 2.98 3.00 3.00 3.04
30 30 7.98 797 1.01 264 1.10 1.00 1.00 2.89 8.00 3.56 2.68 8.00 3.59 240 2.60 2.64
30 60 7.97 8.00 1.03 285 134 1.01 1.00 3.01 7.08 2.98 2.97 7.88 294 2.64 282 3.04
30 100 7.96 8.00 1.00 236 1.08 1.00 1.00 2.89 3.25 2.40 2.77 3.39 2.18 2.38 2.60 2.95
30 200 7.85 800 1.08 3.00 252 1.08 1.00 3.00 3.00 3.00 3.00 3.02 2.99 3.00 3.00 3.05
100 30 8.00 6.54 1.17 3.00 2.00 1.11 1.00 3.26 6.36 2.98 3.20 6.54 2.94 2.58 2.71 3.02
100 60 8.00 8.00 180 3.01 286 1.84 1.07 3.00 7.10 2.99 3.00 7.37 297 294 298 3.06
100 100 8.00 8.00 276 3.00 3.00 283 194 3.00 7.98 3.00 3.00 8.00 3.00 3.00 3.00 3.04
100 200 8.00 8.00 3.00 3.00 3.00 3.00 295 3.00 3.05 3.00 3.00 3.14 3.00 3.00 3.00 3.04
200 30 8.00 593 1.13 298 215 1.14 1.00 3.40 4.74 2.94 3.30 4.62 288 2.63 2.75 3.06
200 60 8.00 8.00 2.77 3.01 3.00 2.87 2.00 3.02 4.47 3.00 3.01 4.50 3.00 3.00 3.00 3.06
200 100 8.00 8.00 299 3.00 3.00 299 290 3.00 4.90 3.00 3.00 5.19 3.00 3.00 3.00 3.04
200 200 8.00 8.00 3.00 3.00 3.00 3.00 3.00 3.00 7.48 3.00 3.00 7.90 3.00 3.00 3.00 3.03

Tmean 7.97 778 1.67 276 2.01 168 149 299 5.56 3.04 291 5.78 3.03 2.65 2.75 2.90

RMSE | 497 481 1.58 043 131 1.58 1.69 0.20 3.24 0.52 0.28 3.44 0.61 0.53 0.40 0.26

Part 1.3 :(r°, 0%, a, 8) = (5,1,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.97 799 1.00 232 1.01 1.00 1.00 3.95 8.00 5.35 3.45 8.00 5.36 2.31 2.62 1.73
20 60 7.97 8.00 1.00 1.53 1.00 1.00 1.00 3.20 7.88 3.40 2.58 7.96 3.29 2.38 2.67 1.32
20 100 7.94 8.00 1.00 1.68 1.00 1.00 1.00 391 5.74 3.07 2.88 6.46 2.67 292 3.35 2.19
20 200 7.97 8.00 1.00 241 1.00 1.00 1.00 5.00 5.01 3.63 4.95 5.23 3.32 4.68 4.89 4.99
30 30 7.99 7.98 1.00 2,57 1.02 1.00 1.00 3.31 8.00 4.39 2.49 8.00 4.32 2.52 299 1.89
30 60 7.99 8.00 1.00 3.04 1.01 1.00 1.00 4.03 7.81 3.64 3.64 7.94 3.39 3.08 3.46 2.63
30 100 7.99 8.00 1.00 240 1.00 1.00 1.00 4.38 5.42 2.90 3.88 5.66 241 3.82 4.23 3.31
30 200 7.94 8.00 1.00 3.02 1.01 1.00 1.00 4.31 4.81 2.80 3.84 4.47 2.21 3.87 4.38 4.64
100 30 8.00 7.07 1.00 351 1.08 1.00 1.00 4.76 7.55 3.58 4.49 7.53 3.23 2.76 3.25 2.04
100 60 8.00 8.00 1.04 495 269 1.05 1.00 4.98 7.86 4.23 4.94 7.91 3.76  4.55 4.74 4.63
100 100 8.00 8.00 142 5.00 458 1.73 1.01 5.00 8.00 4.71 4.99 8.00 4.31 4.99 5.00 5.05
100 200 8.00 8.00 3.29 5.00 5.00 4.43 1.13 5.00 5.05 4.99 5.00 5.15 4.89 5.00 5.00 5.02
200 30 8.00 6.61 1.00 4.17 126 1.00 1.00 5.21 6.59 3.59 5.04 6.56 3.24 3.17 3.67 2.56
200 60 8.00 8.00 1.12 5.01 391 1.27 1.00 5.02 6.51 4.34 5.01 6.45 3.91 4.79 489 4.87
200 100 8.00 8.00 3.03 5.00 497 394 135 5.00 6.82 4.92 5.00 6.87 4.76 5.00 5.00 5.04
200 200 8.00 8.00 5.00 5.00 5.00 5.00 4.96 5.00 7.96 5.00 5.00 7.99 5.00 5.00 5.00 5.02

Tmean 7.99 7.85 1.56 3.54 228 1.71 128 450 6.81 4.03 4.20 6.89 3.75 3.80 4.07 3.56

RMSE | 2.99 288 363 194 320 355 3.84 0.80 2.17 1.25 1.22 2.22 1.55 1.57 1.28 2.02
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Part I1.1 :(r°, 0%, o, 8) = (1,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQ; HQ; HQ,; IC,: IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.96 799 1.00 1.60 1.01 1.00 1.00 211 8.00 4.70 4.29 8.00 591 1.01 1.03 1.81
20 60 7.94 8.00 1.00 144 1.00 1.00 1.00 1.89 7.42 2.24 3.50 8.00 3.70 1.00 1.00 1.82
20 100 7.95 800 1.00 1.68 1.00 1.00 1.00 2.00 2.40 1.99 2.27 7.74 2.21 1.00 1.04 2.05
20 200 791 800 1.00 1.61 1.00 1.00 1.00 2.00 2.00 1.94 4.19 7.78 2.06 1.00 1.00 2.04
30 30 7.99 797 1.12 228 134 1.04 1.00 233 8.00 3.71 2.34 8.00 438 1.13 1.28 2.14
30 60 7.99 8.00 124 233 175 1.11 1.00 2.59 7.89 2.57 2.73 8.00 289 1.11 1.33 2.45
30 100 7.98 8.00 1.05 236 1.69 1.03 1.00 2.69 4.08 2.22 2.82 7.97 236 1.01 1.10 2.73
30 200 7.97 8.00 1.21 248 199 1.23 1.00 2.82 3.02 2.01 2.28 5.38 2.00 1.03 1.27 2.95
100 30 8.00 773 1.00 3.55 1.08 1.00 1.00 5.91 8.00 3.68 5.92 8.00 3.37 1.00 1.01 1.66
100 60 8.00 8.00 1.01 590 158 1.01 1.00 6.17 8.00 3.79 5.84 8.00 3.39 1.00 1.00 1.64
100 100 8.00 8.00 1.02 693 285 1.05 1.00 6.59 8.00 4.23 6.33 8.00 4.00 1.00 1.00 1.75
100 200 8.00 8.00 1.10 7.74 5.09 147 1.00 7.63 8.00 4.80 7.54 8.00 4.59 1.00 1.00 2.10
200 30 8.00 7.04 1.00 2.03 1.01 1.00 1.00 5.14 7.74 2.23 4.41 7.64 1.88 1.00 1.00 1.34
200 60 8.00 8.00 1.00 4.72 1.03 1.00 1.00 6.16 8.00 1.85 5.93 8.00 1.53 1.00 1.00 1.20
200 100 8.00 8.00 1.00 7.73 122 1.00 1.00 7.59 8.00 1.96 7.60 8.00 1.73 1.00 1.00 1.09
200 200 8.00 8.00 1.00 800 354 1.01 1.00 8&8.00 8.00 2.54 8.00 8.00 2.32 1.00 1.00 1.02

Tmean 7.98 792 1.05 390 1.76 1.06 1.00 4.48 6.66 2.90 4.70 7.78 3.02 1.02 1.07 1.86

RMSE | 6.98 6.92 0.09 3.78 135 0.13 0.00 4.16 6.08 2.16 4.17 6.81 2.35 0.04 0.13 1.02

Part I11.2 :(r°, 03, , B) = (3,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.97 8.00 1.10 399 142 1.01 1.00 4.59 8.00 5.34 5.11 8.00 5.83 2.53 2.93 3.07
20 60 7.96 8.00 137 4.04 212 1.14 1.00 4.15 7.93 4.00 4.80 8.00 4.18 2.88 3.33 3.77
20 100 7.97 8.00 1.03 359 164 1.01 1.00 4.03 5.38 3.87 4.64 7.87 3.96 3.08 3.56 3.94
20 200 7.95 8.00 1.01 3.79 174 1.01 1.00 4.00 4.02 3.47 4.35 6.11 3.38 3.49 3.87 4.01
30 30 8.00 799 1.18 442 198 1.04 1.00 4.54 8.00 4.90 4.53 8.00 499 3.28 3.68 3.55
30 60 8.00 8.00 1.13 436 2.68 1.04 1.00 4.61 7.99 4.18 4.65 8.00 4.17 3.16 3.65 4.05
30 100 8.00 8.00 1.15 4.27 281 1.08 1.00 4.70 6.58 4.03 4.75 7.97 4.00 3.60 3.98 4.37
30 200 7.99 8.00 197 419 392 2.03 1.01 4.78 5.04 4.00 4.71 7.29 3.99 4.00 4.06 4.80
100 30 8.00 792 131 548 234 121 101 741 8.00 4.68 7.36 8.00 4.49 2.52 297 243
100 60 8.00 8.00 255 751 345 2,56 141 7.74 8.00 4.84 7.71 8.00 4.63 2.71 3.00 2.61
100 100 8.00 8.00 294 798 484 3.00 219 7.94 8.00 5.41 7.84 8.00 4.93 3.01 3.23 2.59
100 200 8.00 8.00 3.08 800 7.01 337 3.00 8.00 8.00 5.90 8.00 8.00 5.78 3.01 3.05 2.94
200 30 8.00 744 1.17 4.04 224 118 101 6.89 7.96 3.42 6.53 7.96 3.21 2.36 2.59 2.65
200 60 8.00 8.00 267 6.60 3.03 280 1.79 7.49 8.00 3.27 7.34 8.00 3.13 2.88 293 3.05
200 100 8.00 8.00 3.00 798 323 3.00 299 7.97 8.00 3.30 7.97 8.00 3.20 3.00 3.00 3.04
200 200 8.00 800 3.00 800 5.19 3.00 3.00 8&8.00 8.00 3.54 8.00 8.00 3.29 3.00 3.00 3.01

T'mean 7.99 796 185 552 3.10 184 153 6.05 731 4.26 6.14 7.83 4.20 3.03 3.30 3.37

RMSE | 4.99 496 1.41 3.06 146 147 1.67 348 4.49 1.49 3.48 4.85 1.46 0.41 0.52 0.78

Part I11.3 :(r°, 0%, a, 8) = (5,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 8.00 8.00 1.00 441 1.04 1.00 1.00 6.23 8.00 6.07 6.53 8.00 6.26 3.33 3.72 2.09
20 60 7.98 8.00 1.00 447 101 100 1.00 6.18 8.00 5.17 6.71 8.00 5.17 2.62 3.34 2.86
20 100 7.99 8.00 1.00 491 1.11 1.00 1.00 6.15 7.56 5.10 6.71 7.94 5.33 4.78 5.34 4.75
20 200 7.98 800 1.00 5.16 1.00 1.00 1.00 5.68 6.00 4.91 5.70 6.85 4.85 4.98 5.13 5.42
30 30 8.00 8.00 1.02 5.06 1.20 1.00 1.00 5.80 8.00 5.75 5.75 8.00 5.82 3.25 3.89 2.40
30 60 8.00 8.00 1.00 585 1.20 1.00 1.00 6.55 8.00 5.56 6.71 8.00 5.50 4.18 491 3.05
30 100 8.00 8.00 1.01 563 169 1.00 1.00 6.75 7.83 4.80 6.81 8.00 443 3.79 488 3.34
30 200 8.00 800 1.00 6.11 1.85 1.01 1.00 6.38 6.93 5.40 6.50 7.25 5.02 5.95 6.06 6.09
100 30 8.00 799 1.00 6.52 1.27 1.00 1.00 7.88 8.00 5.17 7.82 8.00 4.80 3.20 3.80 1.04
100 60 8.00 8.00 1.18 795 424 1.21 1.00 7.99 8.00 5.65 7.97 8.00 5.35 3.54 4.15 0.82
100 100 8.00 8.00 159 800 582 1.95 1.02 8&8.00 8.00 5.90 8.00 8.00 5.58 3.14 3.70 0.58
100 200 8.00 8.00 4.61 800 789 5.05 257 8.00 8.00 6.55 8.00 8.00 6.26 3.95 4.47 0.94
200 30 8.00 777 1.00 536 1.34 1.00 1.00 7.70 8.00 4.24 7.57 8.00 3.84 297 341 1.58
200 60 8.00 8.00 120 7.61 442 143 1.00 7.92 8.00 4.82 7.89 8.00 4.59 3.93 4.33 2.00
200 100 8.00 8.00 4.10 800 5.18 4.62 2.21 8.00 8.00 5.02 8.00 8.00 4.99 4.75 4.86 4.05
200 200 8.00 8.00 5.00 800 699 5.00 5.00 800 8.00 5.06 8.00 8.00 5.03 5.00 5.00 5.01

Tmean 8.00 799 1.73 6.32 295 183 143 7.08 7.77 5.32 7.17 7.88 5.18 3.96 4.44 2.88

RMSE | 3.00 299 355 1.89 3.10 3.50 3.72 226 2.82 0.64 2.31 2.90 0.64 1.37 094 2.72
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Part I1L.1 :(r°, 03, o, B) = (1,1,0.85,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQ,; IC,: IC,; BIC; ICp, IC,s, BIC;, ER GR ED
20 30 7.94 8.00 1.00 1.08 1.00 1.00 1.00 1.17 8.00 4.15 1.25 8.00 4.59 1.02 1.03 1.25
20 60 7.93 8.00 1.00 1.01 1.00 1.00 1.00 1.02 5.07 1.33 1.20 7.70 2.11 1.00 1.00 1.14
20 100 7.90 800 1.00 1.00 1.00 1.00 1.00 1.00 1.09 1.00 1.02 3.14 1.09 1.00 1.00 1.11
20 200 7.89 800 1.00 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.14 1.00 1.00 1.00 1.06
30 30 7.97 796 1.00 1.06 1.00 1.00 1.00 1.05 8.00 2.41 1.03 8.00 246 1.01 1.01 1.24
30 60 7.94 8.00 1.00 1.00 1.00 1.00 1.00 1.01 5.12 1.03 1.01 6.05 1.03 1.00 1.00 1.14
30 100 7.84 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.13 1.00 1.00 1.16 1.00 1.00 1.00 1.12
30 200 7.72 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07
100 30 8.00 576 1.00 1.03 1.00 1.00 1.00 1.20 3.83 1.06 1.09 3.80 1.02 1.00 1.00 1.26
100 60 8.00 800 1.00 1.01 1.00 1.00 1.00 1.01 5.29 1.00 1.01 6.04 1.00 1.00 1.00 1.15
100 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 7.74 1.00 1.00 7.98 1.00 1.00 1.00 1.10
100 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.00 1.00 1.23 1.00 1.00 1.00 1.09
200 30 8.00 5.14 1.00 1.02 1.00 1.00 1.00 1.30 2.39 1.00 1.14 2.21 1.00 1.00 1.00 1.22
200 60 8.00 800 1.00 1.01 1.00 1.00 1.00 1.01 2.29 1.00 1.01 2.28 1.00 1.00 1.00 1.12
200 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 2.77 1.00 1.00 3.03 1.00 1.00 1.00 1.09
200 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 6.13 1.00 1.00 7.59 1.00 1.00 1.00 1.05

Timean 7.95 768 1.00 1.01 1.00 1.00 1.00 1.05 3.87 1.31 1.05 4.40 1.39 1.00 1.00 1.14

RMSE | 6.95 6.73 0.00 0.03 0.00 0.00 0.00 0.10 3.84 0.87 0.09 4.37 1.01 0.01 0.01 0.15

Part 111.2 :(r°, 0%, «, B) = (3,1,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 8.00 1.02 1.88 1.07 1.00 1.00 2.50 8.00 4.62 2.43 8.00 4.83 1.63 1.82 2.04
20 60 7.95 8.00 1.02 204 1.14 1.00 1.00 2.74 7.43 2.88 2.79 7.85 3.00 1.82 2.02 2.57
20 100 7.95 8.00 1.00 1.34 1.00 1.00 1.00 237 3.07 2.17 2.02 3.63 1.97 1.70 1.87 2.40
20 200 7.93 8.00 1.00 1.79 1.00 1.00 1.00 2.97 3.00 2.38 2.91 2.98 2.22 252 275 3.02
30 30 7.96 794 1.00 149 1.01 1.00 1.00 1.71 8.00 3.06 1.44 8.00 2.92 1.50 1.65 1.64
30 60 7.96 8.00 1.03 246 1.20 1.01 1.00 2.83 7.08 2.79 2.54 7.69 2.54 2.15 236 2.84
30 100 7.95 800 1.00 193 1.056 1.00 1.00 2.63 3.16 2.09 2.48 3.21 1.89 2.10 2.29 2.76
30 200 7.84 8.00 1.01 286 1.50 1.02 1.00 3.00 3.00 2.69 2.97 3.00 221 2.87 295 3.04
100 30 8.00 6.17 1.04 239 132 1.03 1.00 2.86 5.50 2.49 2.68 5.61 228 1.69 1.90 2.42
100 60 8.00 8.00 136 291 211 137 1.07 295 6.74 2.62 2.88 7.08 240 221 241 297
100 100 8.00 8.00 226 3.00 292 239 1.60 3.00 7.95 2.96 3.00 7.99 292 291 297 3.06
100 200 8.00 8.00 2.85 3.00 3.00 294 2,51 3.00 3.04 3.00 3.00 3.13 2.99 3.00 3.00 3.04
200 30 8.00 549 1.04 239 131 1.04 1.00 2.99 3.90 2.30 2.78 3.78 2.00 1.73 1.90 2.52
200 60 8.00 8.00 1.62 3.00 256 1.74 1.25 3.01 4.05 2.77 3.00 4.07 2.56 2.46 2.65 3.05
200 100 8.00 8.00 273 3.00 299 285 235 3.00 4.60 2.98 3.00 4.92 296 2.96 298 3.03
200 200 8.00 8.00 3.00 3.00 3.00 3.00 3.00 3.00 7.41 3.00 3.00 7.89 3.00 3.00 3.00 3.03

Tmean 7.97 773 1.50 241 1.76 152 136 2.79 5.37 2.80 2.68 5.55 2.67 227 241 2.71

RMSE | 4.97 478 1.67 082 148 166 1.76 0.40 3.11 0.59 0.53 3.29 0.76 0.91 0.76 0.50

Part 1113 :(r°, o3, o, ) = (5,1,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 799 1.00 149 1.01 1.00 1.00 225 8.00 4.75 1.73 8.00 4.70 1.75 195 1.49
20 60 7.96 8.00 1.00 177 101 100 1.00 293 7.76 3.22 2.56 7.92 3.10 1.81 2.04 2.01
20 100 7.96 800 1.00 1.80 1.00 1.00 1.00 3.92 5.59 3.13 3.65 6.43 298 2.65 3.06 2.58
20 200 7.96 800 1.00 1.8 1.00 1.00 1.00 3.56 3.85 2.63 3.36 3.77 244 2.79 3.11 3.51
30 30 7.97 796 1.00 191 1.03 1.00 1.00 235 8.00 3.77 1.82 8.00 3.63 1.83 2.05 1.79
30 60 7.98 8.00 1.00 217 1.03 1.00 1.00 3.11 7.66 2.94 2.65 7.83 2.66 2.07 2.34 2.18
30 100 7.99 8.00 1.00 243 1.04 1.00 1.00 3.70 5.06 2.69 3.18 5.46 231 234 272 2.85
30 200 7.95 8.00 1.00 3.18 1.08 1.00 1.00 4.32 4.74 2.79 4.27 4.77 2.42 3.58 4.05 4.68
100 30 8.00 6.45 1.00 243 1.13 1.00 1.00 3.33 6.47 2.61 2.96 6.39 231 1.81 2.04 2.05
100 60 8.00 8.00 1.19 4.07 2.09 1.19 1.02 4.24 7.62 3.11 4.02 7.74 281 227 272 3.44
100 100 8.00 8.00 150 4.79 3.18 1.67 1.09 4.73 7.99 3.59 4.64 8.00 3.28 3.80 4.25 4.85
100 200 8.00 8.00 281 500 481 341 1.70 5.00 5.04 4.58 5.00 5.15 4.18 4.99 5.00 5.03
200 30 8.00 585 1.00 2.63 1.18 1.00 1.00 3.71 4.97 2.44 3.37 4.74 2.09 1.78 2.04 2.36
200 60 8.00 8.00 1.27 435 249 138 1.04 4.58 5.79 3.04 4.47 5.81 2.73 242 291 3.58
200 100 8.00 8.00 2.09 497 4.03 2.52 140 4.97 6.40 3.82 4.94 6.55 3.48 4.27 4.61 4.96
200 200 8.00 8.00 433 5.00 5.00 4.74 3.75 5.00 7.92 4.91 5.00 7.97 4.80 5.00 5.00 5.02

Timean 7.98 77 145 3.12 201 156 1.25 3.86 6.43 3.38 3.60 6.53 3.12 2.82 3.12 3.27

RMSE | 2.98 283 366 229 331 360 381 144 1.99 1.80 1.75 2.07 2.05 244 217 2.13
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Part IV.1 :(r°, 0%, a, B) = (1,1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQ; HQs HQ, IC,: IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.97 8.00 1.00 1.50 1.01 1.00 1.00 2.00 8.00 4.62 2.11 8.00 5.21 1.07 1.12 1.74
20 60 7.95 8.00 100 162 100 1.00 1.00 196 7.30 2.24 5.06 8.00 4.37 1.00 1.03 1.93
20 100 7.92 8.00 1.00 159 1.00 1.00 1.00 1.99 247 1.99 6.69 8.00 3.72 1.00 1.00 2.04
20 200 7.91 800 1.00 1.61 1.00 1.00 1.00 2.00 2.00 1.95 2.00 2.27 1.96 1.18 1.43 2.04
30 30 7.98 797 1.10 230 1.38 1.02 1.00 238 8.00 3.73 2.43 8.00 4.22 1.32 1.51 2.22
30 60 7.99 800 126 219 177 1.11 1.01 239 7.87 2.40 2.41 8.00 254 1.32 154 2.36
30 100 7.98 8.00 126 236 191 1.17 1.00 2.69 4.10 2.21 2.64 7.49 2.25 1.32 1.59 2.72
30 200 7.95 8.00 141 250 200 144 1.00 2.85 3.02 2.01 2.18 3.49 2.00 1.25 1.61 2.99
100 30 8.00 769 1.00 346 1.06 1.00 1.00 5.81 7.99 3.66 5.62 7.99 3.45 1.05 1.08 1.67
100 60 8.00 8.00 1.01 582 153 1.01 1.00 6.17 8.00 3.78 5.87 8.00 3.37 1.00 1.00 1.62
100 100 8.00 8.00 101 698 283 105 1.00 6.60 8.00 4.19 6.43 8.00 3.87 1.00 1.00 1.77
100 200 8.00 8.00 107 776 5.12 139 1.00 7.67 8.00 4.84 7.44 8.00 4.26 1.00 1.00 2.13
200 30 8.00 6.98 1.00 190 1.00 1.00 1.00 5.04 7.75 2.14 4.34 7.64 1.81 1.01 1.02 1.34
200 60 8.00 8.00 1.00 4.66 1.03 1.00 1.00 6.17 8.00 1.86 5.46 8.00 1.51 1.00 1.00 1.17
200 100 8.00 8.00 1.00 7.73 123 1.00 1.00 7.65 8.00 1.96 7.41 8.00 1.59 1.00 1.00 1.11
200 200 8.00 8.00 1.00 800 349 1.00 1.00 8&8.00 8.00 2.52 8.00 8.00 2.35 1.00 1.00 1.02

Tmean 7.98 792 1.07 387 177 1.07 1.00 4.46 6.66 2.88 4.76 7.31 3.03 1.10 1.18 1.87

RMSE | 6.98 6.92 014 3.77 136 0.16 0.00 4.15 6.07 2.14 4.30 6.53 232 0.16 0.30 1.02

Part IV.2 :(r°, 0%, a, B) = (3,1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.98 8.00 1.02 272 1.10 1.00 1.00 3.87 8.00 5.20 3.94 8.00 5.60 1.95 230 2.31
20 60 7.97 8.00 1.10 340 138 1.04 1.00 4.05 7.92 3.94 4.37 8.00 4.03 2.24 273 3.38
20 100 7.96 8.00 116 339 168 1.08 1.00 391 5.35 3.53 4.52 7.92 3.38 232 2.79 3.73
20 200 7.94 8.00 1.08 4.04 223 1.06 1.00 4.00 4.01 3.40 4.01 4.95 3.06 3.37 3.62 4.01
30 30 8.00 799 1.10 3.72 145 1.03 1.00 4.07 8.00 4.67 4.03 8.00 4.92 2.12 258 292
30 60 7.99 8.00 120 4.14 194 1.09 1.00 4.50 7.97 4.08 4.58 8.00 4.07 2.42 298 3.61
30 100 8.00 8.00 132 430 259 1.22 1.01 4.75 6.42 4.01 4.78 7.88 3.96 2.78 3.49 4.36
30 200 7.99 8.00 206 430 298 209 1.08 4.93 5.04 3.54 4.90 6.05 3.70 3.06 3.49 4.88
100 30 8.00 7.88 1.11 5.01 1.62 1.07r 101 721 8.00 4.43 7.08 8.00 4.16 1.74 217 2.01
100 60 8.00 8.00 184 741 312 1.86 1.22 7.68 8.00 4.72 7.55 8.00 442 1.90 226 2.13
100 100 8.00 8.00 259 798 4.62 271 191 7.95 8.00 5.33 7.89 8.00 5.02 2.16 2.48 2.31
100 200 8.00 8.00 3.02 800 6.98 3.30 2.87 8.00 8.00 6.01 8.00 8.00 5.88 2.50 2.69 2.83
200 30 8.00 727 105 333 144 106 1.00 6.43 7.93 3.01 5.87 7.90 273 1.54 1.76 1.96
200 60 8.00 8.00 168 6.29 265 182 125 7.25 8.00 3.12 6.97 8.00 296 1.95 213 2.46
200 100 8.00 8.00 274 796 320 286 236 7.95 8.00 3.28 7.91 8.00 3.15 252 266 2.94
200 200 8.00 8.00 3.00 8.00 542 3.01 3.00 8.00 8.00 3.97 8.00 8.00 3.40 296 298 3.02

Tmean 7.99 795 1.69 525 278 1.71 142 591 7.29 4.12 5.90 7.67 4.03 2.35 2.69 3.05

RMSE | 4.99 495 150 296 160 1.52 1.72 3.38 4.48 1.40 3.31 4.74 1.37 0.82 0.59 0.85

Part IV.3 :(°, 02, @, B) = (5, 1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.96 799 1.01 287 1.06 1.00 1.00 4.35 8.00 5.49 3.51 8.00 5.62 1.95 228 1.97
20 60 7.97 8.00 1.03 419 121 101 100 5.21 7.98 4.52 5.69 8.00 4.57 2.06 2.55 2.65
20 100 7.98 8.00 1.00 3.62 1.10 1.00 1.00 5.76 7.42 4.40 6.28 7.96 4.28 2.76 3.42 3.48
20 200 7.99 8.00 1.00 4.38 1.05 1.00 1.00 5.98 6.13 4.35 6.44 7.46 4.30 4.32 5.13 5.49
30 30 8.00 799 1.02 335 1.17 1.01 1.00 4.01 8.00 4.89 3.40 8.00 4.85 2.12 253 2.13
30 60 8.00 8.00 106 485 162 1.02 1.00 5.78 8.00 4.80 5.81 8.00 4.74 2771 339 2.71
30 100 8.00 8.00 1.07r 5.10 18 105 1.00 6.34 7.77 4.58 6.52 8.00 4.36 3.00 3.95 3.28
30 200 8.00 8.00 1.00 6.11 1.58 1.00 1.00 6.70 7.04 4.93 6.57 7.42 449 5.39 6.11 5.66
100 30 8.00 792 1.02 4.69 128 1.02 1.00 7.33 8.00 4.29 6.97 8.00 3.90 1.84 221 1.48
100 60 8.00 8.00 124 7.73 259 124 1.02 7.91 8.00 4.86 7.81 8.00 447 2.02 236 1.24
100 100 8.00 8.00 205 800 529 229 127 8.00 8.00 5.68 8.00 8.00 540 2.12 253 1.23
100 200 8.00 8.00 293 800 779 3.79 170 8.00 8.00 6.34 8.00 8.00 5.95 2,53 290 0.72
200 30 8.00 736 1.01 337 122 1.01 1.00 6.70 7.96 3.10 6.16 7.93 273 1.65 187 1.59
200 60 8.00 8.00 139 721 3.05 1.52 1.09 7.76 8.00 3.87 7.65 8.00 3.58 1.96 2.28 1.92
200 100 8.00 8.00 277 800 483 326 186 8.00 8.00 4.71 8.00 8.00 4.49 2.57 3.01 2.37
200 200 8.00 8.00 465 800 6.85 491 420 8.00 8.00 5.04 8.00 8.00 5.00 4.16 4.51 4.35

Tmean 7.99 795 1.58 559 272 1.70 132 6.61 7.77 4.74 6.95 7.92 4.55 2.70 3.19 2.64

RMSE | 2.99 296 357 198 3.14 351 3.76 2.07 2.81 0.76 2.10 2.93 0.88 2.52 2.14 2.76
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Part V.1 :(r°,0%,, 8) = (1,3,0.5,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs; HQs HQ,; 1C,: IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.95 799 1.00 1.10 1.00 1.00 1.00 1.20 8.00 4.16 2.92 8.00 6.01 1.00 1.00 1.26
20 60 7.93 8.00 1.00 1.02 1.00 1.00 1.00 1.04 5.12 1.31 1.05 7.49 1.68 1.00 1.00 1.10
20 100 7.91 800 1.00 1.01 1.00 1.00 1.00 1.00 1.10 1.01 1.01 1.33 1.01 1.00 1.00 1.12
20 200 7.90 800 1.00 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.00 1.06
30 30 7.97 795 1.00 1.07 1.00 1.00 1.00 1.06 8.00 2.40 1.04 8.00 2.70 1.00 1.00 1.23
30 60 7.94 800 1.00 1.01 1.00 1.00 1.00 1.01 5.17 1.03 1.02 7.35 1.09 1.00 1.00 1.16
30 100 7.89 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.15 1.00 1.00 1.47 1.00 1.00 1.00 1.14
30 200 7.65 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.09
100 30 8.00 594 1.00 1.04 1.00 1.00 1.00 1.22 4.34 1.10 1.14 4.55 1.05 1.00 1.00 1.26
100 60 8.00 800 1.00 1.00 1.00 1.00 1.00 1.00 5.50 1.00 1.00 6.49 1.00 1.00 1.00 1.15
100 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 7.80 1.00 1.00 7.99 1.00 1.00 1.00 1.11
100 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.04 1.00 1.00 1.19 1.00 1.00 1.00 1.08
200 30 8.00 5.24 1.00 1.01 1.00 1.00 1.00 1.31 2.52 1.00 1.16 2.31 1.00 1.00 1.00 1.18
200 60 8.00 800 1.00 1.01 1.00 1.00 1.00 1.01 2.40 1.00 1.01 2.30 1.00 1.00 1.00 1.11
200 100 8.00 800 1.00 1.00 1.00 1.00 1.00 1.00 2.82 1.00 1.00 3.19 1.00 1.00 1.00 1.09
200 200 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 6.20 1.00 1.00 7.67 1.00 1.00 1.00 1.05

Timean 7.95 770 1.00 1.02 1.00 1.00 1.00 1.05 3.95 1.31 1.15 4.46 1.47 1.00 1.00 1.14

RMSE | 6.95 6.74 0.00 0.03 0.00 0.00 0.00 0.11 3.91 0.87 0.48 4.51 1.33 0.00 0.00 0.15

Part V.2 :(r°, 03, , B) = (3,3,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.95 800 1.01 232 1.09 1.00 1.00 3.08 8.00 4.74 3.16 8.00 5.06 2.00 2.25 2.32
20 60 7.96 8.00 1.00 2,52 1.07 1.00 1.00 3.04 7.45 3.07 3.02 7.95 3.16 2.48 2.69 2.89
20 100 7.94 8.00 1.00 284 1.12 1.00 1.00 3.01 3.39 3.00 3.04 5.59 3.00 2.89 295 3.04
20 200 7.92 8.00 1.00 253 1.01 1.00 1.00 3.00 3.00 2.85 3.00 3.02 273 296 299 3.02
30 30 7.99 797 1.00 227 1.04 1.00 1.00 2.69 8.00 3.56 2.11 8.00 3.53 2.13 236 2.24
30 60 7.97 8.00 1.03 295 154 1.01 1.00 3.02 7.16 3.00 3.03 7.82 3.00 2.86 293 3.04
30 100 7.95 8.00 1.10 299 2.04 1.06 1.00 3.00 3.24 3.00 3.01 3.69 298 298 3.00 3.05
30 200 7.86 8.00 1.01 3.00 213 1.01 1.00 3.00 3.00 2.99 3.00 3.00 2.92 3.00 3.00 3.05
100 30 8.00 6.54 1.09 294 173 1.06 1.00 3.23 6.37 2.94 3.15 6.53 2.87 2.39 259 2.96
100 60 8.00 8.00 197 3.01 292 2.00 1.09 3.01 7.15 3.00 3.00 7.49 299 297 298 3.08
100 100 8.00 8.00 297 3.00 3.00 298 248 3.00 7.98 3.00 3.00 8.00 3.00 3.00 3.00 3.05
100 200 8.00 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.05 3.00 3.00 3.14 3.00 3.00 3.00 3.04
200 30 8.00 591 111 299 208 1.11 1.01 3.35 4.60 2.93 3.25 4.50 2.83 2.59 2.73 3.01
200 60 8.00 8.00 270 3.01 299 280 1.95 3.02 4.46 3.00 3.01 4.46 3.00 2.99 299 3.05
200 100 8.00 8.00 3.00 3.00 3.00 3.00 299 3.00 4.92 3.00 3.00 5.27 3.00 3.00 3.00 3.04
200 200 8.00 8.00 3.00 3.00 3.00 3.00 3.00 3.00 7.51 3.00 3.00 7.91 3.00 3.00 3.00 3.02

T'mean 7.97 7.78 1.69 284 2.05 169 153 3.03 5.58 3.13 2.99 5.90 3.13 2.77 2.84 2.93

RMSE | 4.97 481 158 030 125 1.58 1.68 0.13 3.25 0.46 0.24 3.50 0.54 0.40 0.29 0.26

Part V.3 :(r°,0%,,8) = (5,3,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.97 799 1.00 191 1.00 1.00 1.00 3.32 8.00 5.13 2.69 8.00 5.13 2.48 2.77 1.60
20 60 7.97 8.00 1.00 162 1.00 1.00 1.00 399 7.91 3.87 3.35 7.98 3.71 2.88 3.26 1.58
20 100 7.96 8.00 1.00 148 1.00 1.00 1.00 4.08 5.83 3.16 3.93 6.94 2.88 2.71 3.18 2.19
20 200 7.95 800 1.00 1.02 1.00 1.00 1.00 3.16 3.89 1.65 2.25 3.99 1.23 3.02 3.36 2.36
30 30 7.99 797 1.00 2.15 1.01 1.00 1.00 290 8.00 4.33 2.25 8.00 4.24 2.58 298 1.54
30 60 7.99 8.00 1.00 3.54 1.08 1.00 1.00 4.65 7.79 4.04 4.50 7.96 3.89 3.58 4.04 3.30
30 100 7.99 8.00 1.00 441 1.02 1.00 1.00 4.98 5.41 4.15 4.97 5.96 3.88 4.84 492 4.85
30 200 7.96 8.00 1.00 3.25 1.00 1.00 1.00 4.74 4.97 2.85 4.50 4.93 2.35 4.75 4.85 4.89
100 30 8.00 7.09 1.00 346 1.07 1.00 1.00 4.75 7.53 3.54 4.41 7.53 3.14 2.78 3.25 1.92
100 60 8.00 8.00 1.03 489 245 1.03 1.00 4.96 7.85 4.00 4.93 7.87 3.69 4.33 4.61 4.42
100 100 8.00 8.00 156 5.00 447 1.8 1.01 5.00 8.00 4.61 5.00 8.00 4.36 4.97 498 5.03
100 200 8.00 8.00 250 500 499 365 1.14 5.00 5.05 4.93 5.00 5.09 4.78 5.00 5.00 5.03
200 30 8.00 6.57 1.00 4.08 1.25 1.00 1.00 5.22 6.54 3.57 5.04 6.48 3.18 3.12 3.55 2.33
200 60 8.00 8.00 1.04 5.00 3.61 1.13 1.00 5.01 6.46 4.17 5.00 6.37 3.73 4.77 4.88 4.82
200 100 8.00 8.00 297 500 496 3.8 1.43 5.00 6.75 4.87 5.00 6.92 4.64 5.00 5.00 5.01
200 200 8.00 8.00 499 5.00 5.00 5.00 4.87 5.00 7.96 5.00 5.00 7.99 5.00 5.00 5.00 5.01

Tmean 7.99 7.85 1.51 3.55 224 166 128 449 6.75 3.99 4.21 6.85 3.74 3.86 4.10 3.49

RMSE | 2.99 288 3.65 2.03 321 357 384 089 2.18 1.34 1.28 2.27 1.60 1.52 1.23 2.09

57



Part VL1 :(r°, 0%, o, B) = (1,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQs; IC,s IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.95 799 1.00 139 1.00 1.00 1.00 1.84 8.00 4.63 5.46 8.00 6.67 1.00 1.00 1.60
20 60 7.95 8.00 1.00 154 1.00 1.00 1.00 1.99 7.37 2.24 2.66 8.00 3.23 1.01 1.05 1.93
20 100 7.93 800 1.00 1.58 1.00 1.00 1.00 1.99 2.40 1.98 1.98 6.70 2.07 1.01 1.04 2.03
20 200 7.90 800 1.00 1.66 1.00 1.00 1.00 2.00 2.00 1.95 3.10 7.53 1.84 1.00 1.00 2.04
30 30 7.98 798 1.11 231 139 1.03 1.00 243 8.00 3.73 2.33 8.00 4.34 1.11 1.25 2.27
30 60 7.98 8.00 1.12 212 163 1.05 1.00 2.29 7.88 2.31 2.30 8.00 2.50 1.12 1.33 2.27
30 100 7.98 8.00 124 232 190 1.15 1.00 2.71 4.20 2.23 2.91 7.95 249 1.14 141 2.73
30 200 7.97 8.00 1.19 226 199 1.21 1.00 2.86 3.02 2.01 3.00 4.04 2.23 1.00 1.15 2.95
100 30 8.00 774 1.00 3.64 1.08 1.00 1.00 5.92 7.99 3.76 5.66 8.00 3.54 1.00 1.01 1.61
100 60 8.00 800 1.01 588 1.56 1.01 1.00 6.19 8.00 3.83 5.96 8.00 3.51 1.00 1.00 1.62
100 100 8.00 8.00 1.03 7.04 28 1.05 1.00 6.65 8.00 4.23 6.42 8.00 3.95 1.00 1.00 2.00
100 200 8.00 8.00 108 7.76 514 136 1.00 7.66 8.00 4.83 7.52 8.00 447 1.00 1.00 2.06
200 30 8.00 7.02 1.00 199 1.00 1.00 1.00 5.09 7.80 2.20 4.34 7.68 1.85 1.00 1.00 1.34
200 60 8.00 8.00 1.00 4.84 1.03 1.00 1.00 6.25 8.00 1.92 5.72 8.00 1.57 1.00 1.00 1.17
200 100 8.00 8.00 1.00 7.74 123 1.00 1.00 7.63 8.00 1.96 7.47 8.00 1.67 1.00 1.00 1.08
200 200 8.00 8.00 1.00 800 345 1.00 1.00 8&8.00 8.00 2.50 8.00 8.00 2.18 1.00 1.00 1.03

Tmean 7.98 792 1.05 388 1.77 1.05 1.00 4.47 6.67 2.89 4.68 7.62 3.01 1.02 1.08 1.86

RMSE | 6.98 6.92 0.09 380 135 0.11 0.00 4.17 6.08 2.16 4.20 6.69 2.40 0.05 0.15 1.01

Part V1.2 :(r°, 0%, a, B) = (3,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.97 8.00 1.19 3.35 1.50 1.03 1.00 4.13 8.00 5.25 5.14 8.00 5.89 233 2.65 2.92
20 60 7.97 8.00 1.07 3.73 160 1.01 1.00 4.17 7.93 4.02 5.67 8.00 4.38 2.96 3.40 3.75
20 100 7.97 8.00 1.09 3.56 2.17 1.03 1.00 4.01 5.44 3.79 5.45 7.96 3.98 3.14 3.39 3.92
20 200 7.94 8.00 1.00 3.71 139 1.00 1.00 4.00 4.01 3.67 4.34 6.41 3.40 3.81 3.95 4.01
30 30 7.99 799 1.04 429 136 1.00 1.00 4.45 8.00 4.86 4.19 8.00 494 2.89 3.39 3.10
30 60 8.00 8.00 153 4.18 3.11 1.26 1.01 4.34 7.97 4.06 4.58 8.00 4.11 3.59 3.84 4.09
30 100 8.00 8.00 212 438 299 1.88 1.08 4.74 6.50 3.99 4.54 7.84 3.97 3.21 349 4.34
30 200 7.99 8.00 1.71 422 394 1.77 1.00 4.61 4.98 4.00 4.23 5.26 4.00 4.01 4.02 4.72
100 30 8.00 791 1.25 529 220 117 101 730 8.00 4.54 7.26 8.00 440 2.23 2.68 241
100 60 8.00 8.00 242 750 345 244 1.26 7.72 8.00 4.88 7.54 8.00 4.55 2.75 3.04 2.51
100 100 8.00 8.00 3.01 798 4.63 3.03 2.88 7.95 8.00 5.33 7.95 8.00 5.21 298 3.04 2.97
100 200 8.00 8.00 3.06 800 7.14 332 3.00 8.00 8.00 6.02 8.00 8.00 5.74 2.99 3.00 3.00
200 30 8.00 744 118 396 229 1.19 101 6.79 7.97 3.39 6.48 7.96 3.19 237 2.60 2.70
200 60 8.00 8.00 281 6.59 3.02 2.89 218 7.47 8.00 3.27 7.36 8.00 3.13 2.90 296 3.08
200 100 8.00 8.00 3.00 797 3.19 3.00 3.00 7.96 8.00 3.29 7.93 8.00 3.15 3.00 3.00 3.04
200 200 8.00 800 3.00 800 5.52 3.01 3.00 8&8.00 8.00 3.57 8.00 8.00 3.58 3.00 3.00 3.01

T'mean 7.99 796 191 542 3.09 1.8 159 598 7.30 4.25 6.17 7.71 4.23 3.01 3.22 3.35

RMSE | 4.99 496 137 3.03 155 143 1.64 343 4.49 1.48 3.50 4.77 1.49 048 0.48 0.75

Part VL3 :(r°, 03, , B) = (5,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.99 8.00 1.00 3.83 1.056 1.00 1.00 5.49 8.00 5.80 5.51 8.00 598 292 3.31 2.17
20 60 7.98 8.00 1.00 435 101 100 1.00 6.17 7.99 5.11 6.52 8.00 497 3.60 4.16 2.42
20 100 7.98 8.00 1.00 443 1.01 1.00 1.00 6.10 7.55 4.90 6.91 7.99 4.47 4.27 4.92 4.13
20 200 7.97 8.00 1.00 237 1.00 1.00 1.00 5.50 5.92 3.87 5.36 6.47 3.52 3.95 4.51 3.68
30 30 8.00 8.00 1.00 5.17 1.09 1.00 1.00 5.87 8.00 5.86 5.86 8.00 5.89 3.52 4.05 2.04
30 60 8.00 8.00 1.02 6.21 179 1.00 1.00 6.62 8.00 5.81 6.76 8.00 5.69 5.03 5.57 4.11
30 100 8.00 8.00 1.00 658 1.8 1.00 1.00 6.90 7.85 5.89 6.98 7.98 590 5.95 6.29 5.62
30 200 8.00 8.00 1.00 6.23 156 1.00 1.00 6.77 7.11 5.23 6.63 7.54 5.01 5.98 6.28 5.94
100 30 8.00 798 1.00 6.37 122 1.00 1.00 7.86 8.00 5.06 7.78 8.00 4.72 3.04 3.52 1.04
100 60 8.00 800 114 790 399 1.15 1.00 7.98 8.00 5.46 7.96 8.00 5.23 3.51 4.06 0.79
100 100 8.00 8.00 227 800 6.24 276 1.05 800 8.00 6.05 8.00 8.00 5.82 3.88 4.43 0.59
100 200 8.00 8.00 4.11 800 791 4.92 1.53 8.00 8.00 6.57 8.00 8.00 6.43 4.37 483 0.26
200 30 8.00 777 1.00 541 1.41 1.00 1.00 7.66 8.00 4.24 7.50 8.00 3.89 2.88 341 1.51
200 60 8.00 8.00 1.13 755 421 131 1.00 7.91 8.00 4.75 7.85 8.00 4.52 3.85 4.27 1.86
200 100 8.00 8.00 3.62 800 5.16 4.29 1.73 8.00 8.00 5.02 8.00 8.00 4.99 4.56 4.78 3.73
200 200 8.00 8.00 5.00 800 7.00 5.00 4.95 8.00 8.00 5.07 8.00 8.00 5.05 5.00 5.00 4.99

Tmean 8.00 798 1.71 6.15 297 184 133 7.05 7.78 5.29 7.10 7.87 5.13 4.14 4.59 2.81

RMSE | 3.00 298 353 205 3.10 348 3.79 226 2.83 0.73 2.29 2.90 0.78 1.27 0.96 2.82
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Part VIL1 :(r°, 0%, a, 8) = (1,3,0.85,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQs; IC,. IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.93 799 1.00 1.08 1.00 1.00 1.00 1.16 8.00 4.15 1.24 8.00 4.60 1.00 1.01 1.24
20 60 7.92 8.00 1.00 1.01 1.00 1.00 1.00 1.03 5.25 1.32 1.02 6.58 1.47 1.00 1.00 1.16
20 100 7.92 8.00 1.00 1.01 1.00 1.00 1.00 1.01 1.08 1.01 1.00 1.46 1.02 1.00 1.00 1.10
20 200 7.88 800 1.00 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07
30 30 7.96 794 1.00 1.06 1.00 1.00 1.00 1.06 8.00 2.40 1.03 8.00 2.58 1.01 1.01 1.24
30 60 7.95 8.00 1.00 101 100 1.00 1.00 1.01 5.03 1.03 1.01 6.97 1.07 1.00 1.00 1.17
30 100 7.90 8.00 1.00 100 100 1.00 1.00 1.00 1.15 1.00 1.00 1.43 1.00 1.00 1.00 1.13
30 200 7.65 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.10
100 30 8.00 584 1.00 1.05 1.00 1.00 1.00 1.22 4.05 1.08 1.13 4.15 1.05 1.00 1.00 1.24
100 60 8.00 800 1.00 1.01 1.00 1.00 1.00 1.01 5.28 1.00 1.01 6.24 1.00 1.00 1.00 1.16
100 100 8.00 8.00 1.00 100 100 1.00 1.00 1.00 7.75 1.00 1.00 7.97 1.00 1.00 1.00 1.11
100 200 8.00 8.00 1.00 100 100 1.00 1.00 1.00 1.03 1.00 1.00 1.28 1.00 1.00 1.00 1.08
200 30 8.00 5.12 1.00 1.01 1.00 1.00 1.00 1.29 2.30 1.00 1.15 2.13 1.00 1.00 1.00 1.24
200 60 8.00 800 1.00 1.00 1.00 1.00 1.00 1.01 2.32 1.00 1.00 2.27 1.00 1.00 1.00 1.10
200 100 8.00 8.00 1.00 1.00 1.00 1.00 1.00 1.00 2.74 1.00 1.00 3.18 1.00 1.00 1.00 1.07
200 200 8.00 8.00 1.00 100 100 1.00 1.00 1.00 6.15 1.00 1.00 7.48 1.00 1.00 1.00 1.07

Tmean 7.94 7.68 1.00 1.02 1.00 1.00 1.00 1.05 3.88 1.31 1.04 4.32 1.36 1.00 1.00 1.14

RMSE | 6.94 6.73 0.00 0.03 0.00 0.00 0.00 0.10 3.86 0.87 0.08 4.34 0.99 0.00 0.00 0.16

Part VIL2 :(r°, 03, a, B) = (3, 3,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.97 800 1.00 1.66 1.02 1.00 1.00 2.16 8.00 4.52 1.81 8.00 460 1.61 1.75 1.73
20 60 7.95 8.00 100 184 103 1.00 1.00 268 7.31 2.89 2.47 7.85 2.89 1.85 2.07 2.45
20 100 7.92 8.00 1.00 1.73 1.01 1.00 1.00 2.70 3.20 2.50 2.53 4.09 2.38 2.00 2.22 2.75
20 200 7.93 8.00 1.00 231 106 1.00 1.00 2.99 3.00 2.69 2.99 3.03 2.76 2.49 2.77 3.03
30 30 7.97 796 1.01 193 1.08 1.00 1.00 226 8.00 3.30 1.81 8.00 3.26 1.68 1.89 2.11
30 60 7.98 8.00 1.02 218 1.15 1.01 1.00 2.65 7.00 2.58 2.47 7.64 248 1.76 1.96 2.62
30 100 7.95 800 1.00 233 1.12 1.00 1.00 2.86 3.20 2.44 2.72 3.37 2.18 236 2.55 2.96
30 200 7.85 8.00 109 299 217 1.09 1.00 3.00 3.00 2.96 3.00 3.00 2.82 299 3.00 3.04
100 30 8.00 6.20 1.06 240 133 1.03 1.00 290 5.63 2.50 2.74 5.68 230 1.70 1.89 2.45
100 60 8.00 8.00 147 297 228 148 1.08 298 6.75 2.76 2.97 7.07 2.63 2.40 2.60 3.03
100 100 8.00 8.00 232 3.00 293 243 1.70 3.00 7.95 2.97 3.00 7.99 292 291 296 3.05
100 200 8.00 8.00 294 3.00 3.00 297 2.74 3.00 3.04 3.00 3.00 3.13 3.00 3.00 3.00 3.03
200 30 8.00 551 1.04 246 133 1.04 1.00 3.00 3.93 2.30 2.87 3.81 2.07 1.71 191 247
200 60 8.00 8.00 184 3.00 270 201 136 3.01 4.14 2.85 3.00 4.18 273 256 2.73 3.03
200 100 8.00 8.00 280 3.00 299 288 247 3.00 4.64 2.99 3.00 4.89 297 297 299 3.03
200 200 8.00 8.00 3.00 3.00 3.00 3.00 299 3.00 7.41 3.00 3.00 7.88 3.00 3.00 3.00 3.02

Tmean 7.97 773 154 249 1.83 156 140 282 5.39 2.89 2.71 5.60 2.81 231 246 2.74

RMSE | 4.97 478 1.65 071 144 164 174 032 3.11 0.50 0.49 3.30 0.59 0.87 0.72 0.47

Part VIL3 :(r°, 0%, ,8) = (5,3,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.95 799 1.00 1.72 1.01 1.00 1.00 264 8.00 4.86 2.24 8.00 491 1.80 2.00 1.71
20 60 7.97 8.00 1.00 163 1.00 1.00 1.00 299 7.82 3.27 2.81 7.89 3.27 1.92 217 1.92
20 100 7.96 8.00 1.00 1.68 1.00 1.00 1.00 3.07 4.93 2.70 2.83 5.82 2.56 2.03 2.30 2.22
20 200 7.96 8.00 1.00 2.00 1.00 1.00 1.00 4.11 4.50 2.82 3.86 4.39 2.56 2.82 3.33 3.97
30 30 7.98 796 1.00 179 1.02 1.00 1.00 213 8.00 3.61 1.68 8.00 344 1.71 194 1.65
30 60 7.98 8.00 100 233 107 100 100 3.15 7.68 2.98 2.89 7.87 287 1.90 224 2.30
30 100 7.97 8.00 1.00 202 1.03 1.00 1.00 3.06 4.63 2.34 2.59 4.66 1.94 2.18 2.50 2.54
30 200 7.96 800 1.00 226 1.01 1.00 1.00 3.85 4.52 2.14 3.56 4.32 1.86 2.90 3.43 4.19
100 30 8.00 6.45 1.01 257 1.18 1.00 1.00 3.44 6.49 2.69 3.18 6.53 247 1.77 2.06 2.19
100 60 8.00 8.00 1.16 394 208 1.17 1.01 4.11 7.59 3.10 3.81 7.72 273 239 2.78 3.39
100 100 8.00 8.00 142 466 295 156 1.08 4.57 8.00 3.38 4.50 8.00 3.14 3.43 3.94 4.68
100 200 8.00 8.00 274 500 481 337 166 5.00 5.04 4.55 5.00 5.13 4.26 5.00 5.00 5.01
200 30 8.00 5.84 1.00 266 1.17 1.00 1.00 3.73 4.99 2.42 3.44 4.76 2.12 1.80 2.04 2.15
200 60 8.00 8.00 126 435 247 135 1.06 4.60 5.79 3.07 4.47 5.79 2.69 244 292 3.61
200 100 8.00 8.00 202 497 396 243 137 4.96 6.42 3.74 4.94 6.53 3.48 4.27 4.60 4.94
200 200 8.00 8.00 449 5.00 5.00 482 4.00 5.00 7.92 4.93 5.00 7.99 4.87 5.00 5.00 5.02

Timean 7.98 707 144 3.04 199 154 126 3.78 6.40 3.29 3.95 6.46 3.07 2.71 3.02 3.22

RMSE | 2.98 283 3.67 236 332 3.62 381 150 1.98 1.91 1.76 2.05 2.13 2.54 225 2.16
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Part VIIL1 :(r°, 0%, o, ) = (1, 3,0.85,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQ, HQs IC, IC,; BICs IC,, IC,s, BICs, ER GR ED
20 30 796 799 1.00 140 1.00 1.00 1.00 1.81 800 461 3.74 800 6.24 1.00 1.0l 158
20 60 794 800 1.00 153 1.00 1.00 100 198 731 225 243 7.97 298 106 1.13 1.95
20 100 | 7.94 800 1.00 158 1.00 1.00 1.00 1.98 238 197 201 6.04 2.05 1.04 1.12 2.03
20 200 | 7.90 800 1.00 1.66 1.00 1.00 1.00 2.00 2.00 195 320 6.68  1.85 1.00 1.01 2.04
30 30 799  7.98 1.09 230 1.37 1.02 100 242 800 3.72 224 800  4.12 127 1.43 2.28
30 60 798 800 1.11 213 1.61 1.04 100 229 7.89 229 225 800 240 123 145 227
30 100 | 7.98 800 1.24 231 191 1.5 1.00 271 415 224 286 7.82 244 125 151 2.72
30 200 | 797 800 1.8 226 198 1.20 1.00 2.86 3.02 201 3.00 406 221 1.02 1.20 2.97
100 30 800 771 1.00 3.47 109 1.00 1.00 580 7.99 368 545 7.99 341 1.12 1.16 1.63
100 60 800 800 1.01 587 153 101 1.00 620 800 3.79 583 800 347 1.00 1.00 1.59
100 100 | 800 800 103 7.02 2.86 106 100 6.66 800 422 639 800 393 100 1.00 1.91
100 200 | 800 800 108 7.77 513 136 100 7.66 800 484 751 800 446 1.00 1.00 2.08
200 30 800 699 1.00 194 101 1.00 1.00 491 7.76 215 4.08 7.56  1.78 1.02 1.02 1.29
200 60 800 800 1.00 476 1.03 1.00 1.00 6.18 800 188 556 800 1.51 1.00 1.00 1.16
200 100 | 8.00 800 1.00 771 123 1.00 1.00 7.63 800 194 739 800 1.65 1.00 1.00 1.10
200 200 | 8.00 800 1.00 8.00 345 1.00 1.00 800 800 249 800 800 218 1.00 1.00 1.03
Tmean | 7.98  7.02 105 3.86 1.76 1.05 100 4.44 6.66 288 450 7,51 292 1.06 1.13 1.85
RMSE | 698 692 0.09 378 135 0.11 000 4.15 6.08 214 404 659 229 0.11 0.22 1.01
Part VIIL2 :(r°, 02, o, B) = (3,3,0.85,0.2), p; ~ i.i-d. U(0,0.85)
20 30 797 799 1.05 269 1.18 1.0l 100 3.61 800 513 4.06 800 559 181 2.08 239
20 60 797 800 1.06 325 1.30 1.0l 100 4.05 7.93 396 5.16 800 422 229 276 3.46
20 100 | 7.97 800 1.1 336 170 1.04 1.00 3.99 533 371 513 7.94 392 263 3.12 385
20 200 | 7.95 800 1.02 357 142 1.01 1.00 4.00 4.02 3.60 436 6.25 3.33 3.41 3.81 4.01
30 30 799 798 1.05 340 1.24 1.0l 100 3.79 800 4.64 3.11 800 458 212 247 251
30 60 800 800 1.31 4.03 228 1.6 1.01 427 7.97 401 444 800  4.03 280 3.27 3.83
30 100 | 8.00 800 1.66 427 265 1.50 1.06 4.71 644 388 452 7.82  3.86 2.75 3.31 4.25
30 200 | 7.99 800 144 421 381 146 1.01 458 496 4.00 424 533  3.99 3.89 4.03 4.70
100 30 800 785 1.00 461 152 1.07 1.0l 7.04 800 423 679 800 4.00 177 2.02 1.83
100 60 800 800 1.65 7.38 3.00 1.67 1.14 7.64 800 475 7.38 800 436 1.88 221 1.89
100 100 | 8.00 800 273 7.98 450 282 207 7.95 800 525 7.94 800 509 2.26 254 242
100 200 | 800 800 3.05 800 7.1 328 292 800 800 6.00 800 800 571 2.73 2.86 2.87
200 30 800 723 1.07 332 150 1.08 101 6.33 7.93 3.03 577 7.8 273 161 1.79 2.02
200 60 8.00 800 2.02 6.38 28 217 150 7.34 800 3.18 7.6 800 3.06 2.06 2.31 2.80
200 100 | 8.00 8.00 2.89 7.97 3.16 295 266 7.96 800 324 7.92 800 3.12 2.69 2.82 3.00
200 200 | 8.00 800 3.00 800 548 3.0l 3.00 800 800 356 800 800 353 296 2098 3.01
Tmean | 799  7.04 170 515 279 1.70 146 583 7.29 414 587 7.70  4.07 2.48 2.77 3.05
RMSE | 499 494 150 293 167 153 170 3.34 448 139 331 476 135 0.80 0.66 0.85
Part VIIL3 :(r°, 02, o, B) = (5, 3,0.85,0.2), p; ~ i-i-d. U(0,0.85)
20 30 798 800 1.0l 259 1.06 1.00 1.00 4.09 800 541 378 800 561 199 232 1.92
20 60 798 800 1.00 3.09 1.06 1.00 100 508 7.99 439 530 800 4.35 226 2.66 220
20 100 | 7.98 800 1.00 3.60 1.04 1.00 1.00 571 749 429 624 7.99  3.96 2.72 3.38 3.02
20 200 | 7.98 800 1.00 228 1.00 1.00 1.00 516 571 348 500 6.34  3.16 3.27 3.81 3.39
30 30 800  7.99 1.02 347 114 1.00 1.00 4.24 800 5.07 3.86 800 509 227 2.75 2.04
30 60 8.00 800 1.07 535 170 103 1.00 6.09 800 508 620 800 500 295 3.78 3.13
30 100 | 8.00 800 1.05 621 194 1.03 1.00 6.80 7.82 529 6.88 7.98 523 4.12 518 4.43
30 200 | 800 800 1.00 586 177 1.00 1.00 6.72 7.06 4.8% 658 7.55  4.65 5.0l 5.83 5.31
100 30 800  7.93 1.02 464 127 1.01 1.00 7.34 800 430 7.06 800  3.96 2.00 2.32 1.3
100 60 800 800 132 771 28 134 1.03 7.80 800 485 7.80 800 457 2.02 248 1.33
100 100 | 800 800 207 800 521 231 124 800 800 561 800 800 535 226 2.63 1.17
100 200 | 800 800 3.13 800 7.81 395 176 800 8.00 640 8.00 800  6.23 258 3.04 0.58
200 30 800 741 1.02 3.66 132 102 1.00 679 7.97 325 631 7.95 28 175 2.00 1.74
200 60 800 800 1.33 7.4 290 147 106 7.76 800 381 7.64 800 347 201 227 175
200 100 | 8.00 8.00 259 8.00 4.69 3.08 1.78 800 800 458 800 8.00 435 249 287 2.29
200 200 | 8.00 8.00 4.67 8.00 6.89 492 422 800 800 5.05 800 800 502 4.13 444 4.20
Tmean | 8.00  7.06 158 548 273 1.70 132 6.60 7.75 473 6.55 7.86  4.56 2.74 3.24 2.50
RMSE | 300 296 357 214 3.13 351 377 209 281 08 207 289 099 244 2.07 281
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Table 3: Fat-tailed, heteroskedastic idiosyncratic errors

Part 1.1 :(r°,02,a, 8) = (1,1,0.5,0), p; ~ i.i.d. U(0,0.85)

N T AIC CAIC BIC HQ, HQ3 HQs HQs IC, IC,s BIC3; ICp, ICps, BIC;, ER GR ED

20 30 7.95 798 104 272 1.09 101 1.00 218 8.00 5.02 1.08  8.00 390 1.61 1.74 1.33
20 60 7.94 8.00 1.12 319 125 1.08 1.02 174 761 2.40 1.02 547 1.30 1.29 136 1.41
20 100 7.95 8.00 113 334 133 110 1.03 138 271 1.41 1.00 1.06 1.00 1.21 1.25 1.41
20 200 7.95 8.00 124 435 169 122 110 129 1.38 1.17  1.00 1.00 1.00 1.14 1.17 1.44
30 30 7.96 794 103 134 104 101 1.00 1.65 800 3.48 1.03  8.00 235 1.27 1.38 145
30 60 7.95 8.00 106 149 1.12 1.04 1.01 150 7.52 1.63 1.01 5.92 1.02 1.13 1.16 1.48
30 100 7.93 8.00 109 175 119 107 1.02 140 2.66 1.27  1.00 1.21 1.00 1.09 1.11 1.50
30 200 7.93 8.00 113 216 133 113 1.06 127 141 1.10 1.00 1.00 1.00 1.12 1.15 1.51
100 30 8.00 596 1.01 1.06 1.02 101 1.00 198 6.58 1.66 1.11  4.16 1.04 1.17 1.21 1.46
100 60 8.00 8.00 101 1.03 101 101 1.01 142 738 1.20 1.00 5.64 1.00 1.08 1.10 1.45
100 100 8.00 800 101 1.11 102 101 1.01 130 8&.00 1.15 1.00  7.90 1.00 1.07 1.09 1.48
100 200 8.00 8.00 1.02 132 1.10 1.02 1.01 131 228 1.12 1.00 1.03 1.00 1.09 1.11 1.57
200 30 8.00 520 1.01 1.03 1.02 101 1.00 206 3.80 1.30 1.15 2.29 1.00 1.09 1.10 1.42
200 60 8.00 799 1.01 102 1.02 1.01 1.01 1.52 3.99 1.18 1.00 2.3 1.00 1.11 1.12 1.42
200 100 8.00 8.00 101 1.02 101 101 1.01 136 4.92 1.12 1.00  2.68 1.00 1.07 1.09 1.43
200 200 8.00 8.00 1.01 110 1.00 101 1.01 127 785 1.10 1.00  6.67 1.00 1.06 1.07 1.54

Tmean | 1-97 769 106 1.81 1.14 1.05 1.02 154 526 1.71 1.03 4.01 1.29 1.16 1.20 1.46
RMSE | 6.97 6.74 0.09 130 0.23 007 0.03 061 495 127 005 4.03 0.80 0.21 0.26 0.46

Part 1.2 :(r°, 02, a, B) = (3,1,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.95 798 101 261 103 1.00 1.00 228 800 519 114 8.00 4.17 242 252 1.06
20 60 7.96 8.00 1.02 324 109 102 100 248 793 3.12 1.38 731 216 194 212 1.17
20 100 7.97 8.00 1.01 332 1.07 101 100 194 489 201 1.28  2.27 1.31 215 2.27 1.08
20 200 7.95 8.00 1.04 377 115 104 1.01 137 1381 1.12 1.03 1.16 1.00 1.35 1.44 1.43
30 30 7.98 797 100 158 1.02 1.00 1.00 1.79 800 393 121 8.00 290 2.15 241 1.12
30 60 7.97 8.00 1.01 215 1.05 101 1.00 242 788 254 177 7.06 1.89 212 235 1.46
30 100 7.95 8.00 1.01 222 1.06 100 1.00 230 4.71 1.75 1.33 2.84 1.08 2.03 224 1.43
30 200 7.96 8.00 1.02 209 110 1.02 1.00 146 223 1.04 1.05 1.46 1.00 1.53 1.69 1.68
100 30 7.99 6.38 1.00 182 1.02 1.00 1.00 3.11 738 238 222 586 1.81 1.99 222 1.23
100 60 8.00 8.00 1.00 266 1.10 1.00 1.00 296 7.88 1.92 243 7.04 142 227 252 1.64
100 100 8.00 8.00 1.01 312 151 1.02 1.00 3.18 800 204 28 797 1.57 2.63 280 2.76
100 200 8.00 8.00 1.07 330 263 124 1.01 328 432 230 3.00 3.04 1.95 3.13 3.19 3.37
200 30 8.00 5.72 1.00 215 1.03 100 1.00 3.52 5.61 2.06 280 4.19 1.70 1.94 220 1.41
200 60 8.00 799 100 294 148 1.01 1.00 3.38 586 200 296 4.18 1.69 247 2.68 2.12
200 100 8.00 8.00 1.08 3.0 267 127 101 336 6.79 246 3.00 4.75 212 298 3.09 3.02
200 200 8.00 8.00 228 313 3.06 282 157 329 799 3.01 3.00 7.63 2.86 3.16 3.19 3.47

Tmean 7.98 775 110 270 144 115 1.04 263 6.21 243 2.03 5.17 1.91 227 243 1.84
RMSE | 4.98 480 193 068 169 190 197 0.79 3.80 1.14 1.26  3.24 1.35 0.89 0.74 1.42

Part 1.3 :(r°, 0%, a, 8) = (5,1,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.95 799 1.01 244 1.02 1.00 1.00 221 800 5.22 1.11  8.00 4.14 250 2.56 0.87
20 60 7.97 8.00 1.01 233 1.03 100 100 173 792 289 108 7.26 1.88 235 2.52 0.65
20 100 7.96 8.00 1.01 274 1.08 1.01 1.00 1.67 5.40 1.84 1.10 241 1.18 220 234 0.75
20 200 7.97 8.00 1.01 320 1.08 101 1.00 1.12 1.51 1.02 1.00 1.0 1.00 2.12 2.27 0.60
30 30 7.97 796 100 129 1.01 100 1.00 137 800 3.75 1.03  8.00 2.63 237 259 0.78
30 60 7.98 8.00 1.00 146 1.01 100 1.00 1.51 794 197 106 7.22 1.23 214 231 0.66
30 100 7.98 8.00 1.01 154 1.03 1.00 1.00 1.55 5.02 1.27 118 295 1.03 213 2.33 0.69
30 200 7.98 8.00 1.01 168 1.03 101 1.00 144 3.13 1.02 1.06  2.03 1.00 2.86 3.13 0.86
100 30 8.00 6.62 1.00 147 1.00 100 1.00 287 7.65 217 195 6.65 1.58 232 259 0.75
100 60 8.00 8.00 1.00 248 1.00 1.00 1.00 272 797 155 217 7.71 1.19 2.60 2.85 0.67
100 100 8.00 8.00 1.00 3.11 1.04 1.00 1.00 2.66 8.00 1.37 217  8.00 1.06 2.73 3.07 0.95
100 200 8.00 8.00 1.00 5.15 1.23 1.00 1.00 497 6.24 147 463 5.04 1.04 493 5.06 4.01
200 30 8.00 6.06 1.00 156 1.00 1.00 1.00 3.46 6.08 1.67 2.67 5.00 1.31 243 273 0.71
200 60 8.00 799 100 358 1.04 1.00 1.00 4.07 7.12 149  3.77  6.01 1.24 271 3.08 0.71
200 100 7.99 8.00 1.00 469 126 100 100 459 767 145 431 6.57 1.17 3.83 4.10 1.78
200 200 8.00 8.00 1.01 5.15 314 111 1.00 5.02 800 215 474 796 1.69 4.79 495 4.13

Tmean | 1-98 779 1.00 274 119 1.01 1.00 269 660 202 219 574 1.62 281 3.03 1.22
RMSE | 2.98 2.84 400 259 38 399 400 266 249 317 312 243 3.57 235 215 3.94
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Part I1.1 :(r°, 0%, o, 8) = (1,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQ; HQ; HQ,; IC,: IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.97 799 1.04 3.18 1.08 1.02 1.00 3.58 8.00 5.39 3.02 8.00 547 1.20 1.30 2.02
20 60 7.96 8.00 1.06 3.37 1.18 1.03 1.00 2.77 7.92 3.09 1.98 7.86 244 1.46 1.62 1.99
20 100 7.96 8.00 1.06 3.84 124 1.03 1.00 2.46 5.08 2.33 1.91 4.76 1.96 149 1.64 2.14
20 200 7.95 800 1.05 415 136 1.04 1.00 2.26 2.42 2.06 1.99 2.00 1.79 1.48 1.70 2.28
30 30 7.99 799 1.13 263 136 1.04 1.01 3.05 8.00 4.49 2.36 8.00 4.13 1.35 1.55 2.25
30 60 7.99 8.00 126 294 181 1.13 1.01 324 7.99 3.13 2.44 8.00 2.56 1.77 197 2.47
30 100 7.98 8.00 1.06 3.08 1.64 1.04 1.00 3.17 6.22 2.60 2.19 6.15 204 1.71 195 2.66
30 200 7.98 8.00 124 288 208 126 1.01 292 3.51 2.13 2.16 2.75 2.00 1.84 2.00 2.78
100 30 8.00 774 1.02 395 1.17 1.02 1.00 6.65 8.00 3.97 5.92 8.00 3.57 1.29 148 1.79
100 60 8.00 8.00 1.04 6.19 178 1.05 1.01 6.72 8.00 4.03 6.17 8.00 3.65 1.20 1.31 1.62
100 100 8.00 8.00 1.11 7.12 329 1.17 1.03 6.91 8.00 4.44 6.51 8.00 413 1.13 1.19 1.74
100 200 8.00 8.00 121 7.78 540 1.65 1.03 7.77 8.00 4.96 7.48 8.00 4.58 1.05 1.08 1.94
200 30 8.00 7.22 1.00 227 1.02 1.00 1.00 6.09 7.93 2.58 4.92 7.84 1.99 1.12 1.18 1.41
200 60 8.00 8.00 1.01 547 1.08 1.01 1.01 6.84 8.00 2.31 6.27 8.00 1.73 1.06 1.07 1.34
200 100 8.00 800 1.01 786 141 1.01 1.01 7.83 8.00 2.44 7.69 8.00 1.82 1.04 1.06 1.25
200 200 8.00 8.00 1.03 800 4.10 1.07 1.01 8&8.00 8.00 2.90 8.00 8.00 2.27 1.05 1.05 1.18

Timean 7.99 793 1.08 4.67 194 1.10 1.01 5.02 7.07 3.30 4.44 6.96 288 1.33 145 1.93

RMSE | 6.99 6.94 0.12 418 1.53 0.19 0.01 4.56 6.31 2.53 4.14 6.27 221 0.42 0.56 1.04

Part I11.2 :(r°, 03, , B) = (3,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.98 799 1.00 345 1.03 1.00 1.00 4.49 8.00 5.79 2.16 8.00 5.20 2.51 2.77 1.27
20 60 7.98 8.00 1.01 4.22 1.06 1.00 1.00 4.40 8.00 4.03 3.39 7.99 3.54 236 2.70 1.83
20 100 7.97 8.00 1.00 464 1.13 1.00 1.00 3.90 7.08 3.25 3.12 7.48 288 1.99 236 2.39
20 200 7.97 8.00 1.00 499 1.08 1.00 1.00 4.22 4.76 2.96 3.39 3.95 2.14 3.37 3.65 2.78
30 30 7.99 799 1.01 3.14 1.09 1.00 1.00 4.02 8.00 5.08 2.61 8.00 4.57 2.17 263 1.76
30 60 8.00 8.00 1.01 399 1.07 1.00 1.00 4.84 8.00 4.13 3.92 8.00 3.59 247 296 1.75
30 100 8.00 8.00 1.00 396 1.21 1.00 1.00 4.54 7.57 3.34 3.64 7.50 295 2.62 3.01 2.29
30 200 7.99 8.00 1.01 3.77r 1.11 1.01 1.00 4.53 5.56 2.94 3.52 4.71 2.26 2.07 2.58 2.39
100 30 8.00 791 1.00 497 1.10 1.00 1.00 7.43 8.00 4.45 7.03 8.00 4.01 2.69 3.16 1.00
100 60 8.00 8.00 1.00 755 172 1.00 1.00 7.77 8.00 4.72 7.54 8.00 4.19 3.58 4.21 0.58
100 100 8.00 8.00 1.03 797 4.19 1.07 1.00 7.95 8.00 5.30 7.83 8.00 4.68 4.19 4.84 0.44
100 200 8.00 8.00 1.12 800 7.20 1.64 1.00 8&8.00 8.00 5.95 8.00 8.00 5.55 4.78 526 0.24
200 30 8.00 749 1.00 3.17 1.05 1.00 1.00 7.03 7.97 3.06 6.34 7.95 2.56 2.20 2.49 1.00
200 60 8.00 8.00 1.00 6.65 1.51 1.00 1.00 7.63 8.00 3.05 7.20 8.00 2.50 2.24 256 0.75
200 100 8.00 8.00 1.16 798 320 146 1.00 7.97 8.00 3.53 7.93 8.00 3.07 252 279 1.07
200 200 8.00 8.00 273 800 575 3.04 191 8.00 8.00 3.92 8.00 8.00 3.36 2,91 3.00 2.11

T'mean 7.99 796 1.13 540 2.16 120 1.06 6.05 7.56 4.09 5.35 7.47 3.57 2.79 3.19 1.48

RMSE | 4.99 496 192 3.04 204 187 196 349 4.66 1.48 3.22 4.63 1.16 0.80 0.86 1.70

Part I11.3 :(r°, 0%, a, 8) = (5,1,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.98 8.00 1.01 349 1.03 1.00 1.00 4.79 8.00 5.89 2.63 8.00 547 250 2.77 1.41
20 60 7.98 8.00 1.00 3.62 1.03 1.00 1.00 4.96 8.00 4.26 2.72 8.00 3.56 2.71 3.06 1.28
20 100 7.99 800 1.01 3.10 1.05 1.00 1.00 4.23 7.72 3.16 2.51 7.64 249 225 253 1.14
20 200 7.99 800 1.01 298 1.04 1.01 1.00 4.10 5.53 2.48 2.92 4.35 1.79 2.23 2.61 1.24
30 30 8.00 799 1.00 220 1.01 1.00 1.00 3.17 8.00 4.98 1.73 8.00 444 1.76 199 1.35
30 60 8.00 8.00 1.00 3.38 1.01 1.00 1.00 5.25 8.00 4.20 3.81 8.00 3.60 236 280 1.17
30 100 8.00 8.00 1.00 298 1.01 1.00 1.00 5.14 7.92 3.19 3.91 7.84 2656 1.39 1.65 1.26
30 200 8.00 8.00 1.00 3.33 1.02 1.00 1.00 6.56 7.46 2.99 5.33 6.98 1.74 198 2.69 2.11
100 30 8.00 793 1.00 4.00 1.01 1.00 1.00 7.35 8.00 4.05 6.95 8.00 3.65 2.73 3.09 0.75
100 60 8.00 800 1.00 721 1.09 1.00 1.00 7.63 8.00 3.77 7.23 8.00 3.20 2.79 3.10 0.43
100 100 8.00 8.00 1.00 799 152 1.00 1.00 7.97 8.00 4.26 7.90 8.00 3.48 3.19 3.50 0.28
100 200 8.00 8.00 1.00 800 493 1.01 1.00 8&8.00 8.00 4.72 8.00 8.00 4.10 3.61 3.88 0.16
200 30 8.00 7.53 1.00 2.63 1.00 1.00 1.00 7.02 7.99 2.80 6.35 7.98 226 2.63 2.90 0.66
200 60 8.00 8.00 1.00 6.67 1.04 1.00 1.00 7.67 8.00 2.48 7.21 8.00 1.82 2.68 2.99 0.35
200 100 8.00 8.00 1.00 798 1.57 1.00 1.00 7.99 8.00 2.76 7.97 8.00 2.09 2.81 3.06 0.27
200 200 8.00 8.00 1.01 800 6.51 1.17 1.00 8&8.00 8.00 3.99 8.00 8.00 3.30 2.89 3.23 0.21

Tmean 8.00 797 1.00 485 1.68 1.01 1.00 6.24 7.79 3.75 5.32 7.67 3.10 2.53 2.87 0.88

RMSE | 3.00 297 4.00 223 3.67 3.99 4.00 2.04 2.85 1.57 2.31 2.82 216 2.52 2.20 4.16
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Part I1L.1 :(r°, 03, o, B) = (1,1,0.85,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQ,; IC,: IC,; BIC; ICp, IC,s, BIC;, ER GR ED
20 30 7.95 799 1.05 271 112 1.02 1.01 219 8.00 5.05 1.12 8.00 419 1.45 155 1.48
20 60 7.93 8.00 1.08 3.02 1.19 1.06 1.01 1.57 7.57 2.29 1.01 4.98 1.25 1.30 1.37 1.31
20 100 7.93 8.00 1.12 357 133 1.08 1.01 1.38 2.68 1.41 1.00 1.04 1.00 1.31 1.37 1.30
20 200 7.95 800 122 446 1.60 1.21 1.08 1.25 1.36 1.16 1.00 1.00 1.00 1.12 1.14 1.45
30 30 7.97 796 1.02 136 1.03 1.01 1.00 1.49 8.00 3.43 1.02 8.00 2.12 153 1.70 1.27
30 60 7.94 8.00 1.03 148 1.09 1.02 1.01 1.44 7.54 1.60 1.00 5.66 1.02 1.15 1.19 1.44
30 100 7.93 8.00 1.07 183 1.20 1.07 1.03 1.38 2.53 1.25 1.00 1.11 1.00 1.16 1.19 1.48
30 200 7.91 8.00 1.13 217 137 113 1.03 1.25 1.42 1.08 1.00 1.00 1.00 1.20 1.23 1.48
100 30 7.99 581 1.01 1.05 1.02 1.01 1.00 1.89 6.34 1.59 1.10 3.77 1.02 1.13 1.18 1.43
100 60 7.99 800 1.02 1.04 1.02 1.02 1.02 142 7.38 1.22 1.00 5.57 1.00 1.10 1.11 1.44
100 100 8.00 800 1.01 1.11 1.03 1.01 1.01 1.32 7.99 1.14 1.00 7.87 1.00 1.09 1.10 1.51
100 200 8.00 8.00 1.01 1.30 1.09 1.02 1.01 1.29 2.26 1.11 1.00 1.05 1.00 1.09 1.09 1.57
200 30 8.00 5.04 1.00 1.04 1.01 1.00 1.00 1.92 3.1 1.25 1.13 2.05 1.00 1.20 1.27 1.27
200 60 8.00 800 1.01 1.02 1.01 1.01 1.01 1.48 3.76 1.14 1.00 2.10 1.00 1.09 1.11 1.38
200 100 8.00 800 1.01 1.02 1.01 1.01 1.01 136 4.91 1.11 1.00 2.71 1.00 1.07 1.08 1.43
200 200 8.00 8.00 1.01 1.12 1.02 1.01 1.01 1.30 7.85 1.11 1.00 6.69 1.00 1.07 1.08 1.55

Timean 7.97 768 1.06 1.83 1.13 1.04 1.02 150 5.19 1.68 1.02 3.91 1.29 1.19 1.24 1.42

RMSE | 6.97 6.73 0.08 1.33 0.21 0.07 0.02 0.56 4.91 1.25 0.05 3.94 0.85 0.23 0.29 0.43

Part 111.2 :(r°, 0%, «, B) = (3,1,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 798 1.03 2.8 1.05 1.01 1.00 2.53 8.00 5.21 1.26 8.00 419 2.12 229 1.22
20 60 7.94 8.00 1.03 293 1.11 1.01 1.00 1.73 7.85 2.57 1.06 5.81 148 1.64 1.73 1.10
20 100 7.95 8.00 1.02 3.20 1.10 1.01 1.00 1.57 3.97 1.66 1.11 1.65 1.12 1.76 1.88 1.02
20 200 7.96 8.00 1.06 4.09 1.25 1.05 1.01 1.53 2.01 1.17 1.04 1.19 1.00 1.50 1.61 1.55
30 30 7.97 796 1.00 154 1.03 1.00 1.00 1.69 8.00 3.72 1.10 8.00 2.53 2.00 222 1.14
30 60 7.96 8.00 1.02 183 1.06 1.01 1.00 1.99 7.82 2.22 1.36 6.59 1.49 1.77 1.95 1.34
30 100 7.96 800 1.01 190 1.08 1.01 1.00 1.77 4.12 1.42 1.26 2.45 1.06 1.83 1.99 1.35
30 200 7.95 8.00 1.02 235 1.12 1.03 1.01 1.91 2.67 1.12 1.40 2.02 1.00 1.87 2.03 1.92
100 30 8.00 6.01 1.00 1.52 1.02 1.00 1.00 2.53 6.93 2.03 1.75 4.78 147 1.68 1.84 1.25
100 60 8.00 8.00 1.01 204 1.12 1.01 1.00 235 7.78 1.60 1.89 6.57 1.29 1.75 1.92 1.52
100 100 8.00 8.00 1.03 277 139 1.04 1.00 2.68 8.00 1.75 2.32 7.95 1.37 2.08 2.26 2.38
100 200 8.00 800 1.05 3.27 198 1.11 1.01 3.22 4.28 1.87 2.90 3.03 1.44 278 291 3.23
200 30 8.00 528 1.00 1.65 1.02 1.00 1.00 2.81 4.45 1.69 2.14 3.24 1.34 1.65 1.83 1.37
200 60 8.00 799 1.02 248 1.27 1.03 1.00 292 5.28 1.63 2.50 3.80 1.33 1.82 196 1.85
200 100 8.00 8.00 126 3.03 239 146 1.06 3.28 6.45 2.29 2.96 4.57 2.00 2.43 2.63 2.98
200 200 8.00 8.00 215 3.12 3.04 257 171 331 7.98 2.88 3.00 7.59 2.64 3.07 3.13 3.50

Tmean 7.98 7.70 1.11 254 138 1.15 1.05 236 5.97 2.18 1.82 4.83 1.67 198 2.14 1.80

RMSE | 4.98 4.77 191 086 1.72 189 196 0.88 3.61 1.30 1.38 2.98 1.55 1.10 0.96 1.43

Part 1113 :(r°, o3, o, ) = (5,1,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.94 799 1.02 258 1.04 1.00 1.00 229 8.00 5.14 1.21 8.00 411 233 2.46 1.18
20 60 7.94 8.00 1.03 272 108 101 100 1.75 7.88 2.63 1.06 6.32 1.52 192 2.08 0.93
20 100 7.96 800 1.02 3.07r 1.07 1.01 1.00 1.62 4.97 1.75 1.07 1.94 1.11 2.09 2.20 0.81
20 200 7.96 800 1.03 349 1.11 1.03 1.01 1.44 2.07 1.14 1.06 1.26 1.00 1.96 2.09 0.90
30 30 7.98 796 1.01 143 1.01 1.00 1.00 1.56 8.00 3.60 1.09 8.00 2.52 2.06 2.25 1.12
30 60 7.97 8.00 101 1.61 1.03 1.00 1.00 1.79 7.90 2.09 1.19 6.98 1.37 192 210 1.04
30 100 7.97 8.00 1.00 1.57 1.03 1.00 1.00 1.49 4.42 1.27 1.10 2.39 1.02 1.95 2.09 0.90
30 200 7.97 800 1.01 1.76 1.03 1.01 1.00 1.68 2.87 1.05 1.20 1.91 1.00 2.21 2.49 0.92
100 30 7.99 6.17 1.00 148 1.01 1.00 1.00 2.55 7.14 2.02 1.70 5.20 1.44 182 2.01 1.13
100 60 8.00 8.00 1.00 2.19 1.05 1.00 1.00 248 7.92 1.63 1.92 7.20 1.26 1.87 2.09 1.25
100 100 8.00 8.00 1.01 283 1.13 1.01 1.00 2.53 8.00 1.45 1.96 8.00 1.12 2.04 2.29 1.38
100 200 8.00 8.00 1.00 3.69 1.18 1.01 1.00 3.39 6.04 1.20 2.82 4.96 1.04 293 3.26 2.19
200 30 8.00 538 1.00 1.51 1.01 1.00 1.00 2.77 4.58 1.54 2.09 3.40 1.19 1.82 1.97 1.20
200 60 8.00 800 1.00 258 1.12 1.00 1.00 3.09 6.02 1.43 2.61 4.87 1.20 1.79 1.99 1.27
200 100 8.00 8.00 1.01 3.58 149 1.03 1.00 3.54 7.40 1.58 3.16 6.12 1.31 2.05 2.27 1.55
200 200 8.00 8.00 1.13 5.05 323 145 1.02 4.82 8.00 2.37 4.55 7.94 2.01 3.92 4.28 3.96

Tmean 7.98 772 1.02 257 123 1.04 1.00 242 6.33 1.99 1.86 5.28 1.51 2.17 2.37 1.36

RMSE | 2.98 2.82 398 263 3.81 397 4.00 2.73 2.34 3.18 3.28 2.37 3.57 2.88 2.69 3.72
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Part IV.1 :(r°, 0%, a, B) = (1,1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQ; HQs HQ, IC,: IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.96 8.00 102 3.06 107 1.01 1.00 3.10 8.00 5.32 1.60 8.00 5.08 1.40 1.50 1.80
20 60 7.95 8.00 104 380 122 100 100 290 791 3.18 1.55 7.86 2.32 1.66 1.80 2.00
20 100 7.97 8.00 1.06 3.63 122 1.04 1.00 241 4.96 2.28 1.88 4.58 1.95 1.41 1.50 2.06
20 200 7.95 8.00 1.04 421 142 1.03 1.00 2.24 2.44 2.07 2.00 2.00 1.96 1.61 1.78 2.26
30 30 7.99 798 1.15 278 142 1.07 1.01 3.10 8.00 4.45 2.39 8.00 3.92 1.61 190 2.22
30 60 7.99 8.00 115 286 163 1.08 1.01 3.19 8.00 3.10 2.22 8.00 237 1.53 1.73 2.44
30 100 7.98 8.00 1.13 3.03 168 1.10 1.00 3.13 6.31 2.57 2.46 5.71 2.10 2.00 2.14 2.60
30 200 7.98 8.00 1.22 325 207 1.23 1.01 3.10 3.60 2.26 2.58 3.00 2.01 211 222 294
100 30 8.00 763 1.02 386 1.14 1.02 1.00 6.48 8.00 3.89 5.51 8.00 3.46 1.67 1.98 1.46
100 60 8.00 8.00 1.02 6.19 1.74 1.02 1.01 6.65 8.00 4.06 5.96 8.00 3.568 1.37 1.63 1.70
100 100 8.00 8.00 1.06 7.24 3.14 1.10 1.01 6.99 8.00 4.42 6.52 8.00 4.04 1.14 126 1.73
100 200 8.00 8.00 118 781 534 156 1.02 7.77 8.00 4.87 7.43 8.00 442 1.04 1.04 2.03
200 30 8.00 7.18 1.01 2.15 1.03 1.01 1.00 5.96 7.87 2.53 4.94 .77 1.91 1.26 1.35 1.34
200 60 8.00 8.00 1.03 534 1.10 1.04 1.03 6.82 8.00 2.26 6.16 8.00 1.73 1.10 1.11 1.34
200 100 8.00 8.00 1.02 784 136 1.03 1.02 7.80 8.00 2.44 7.53 8.00 1.73 1.06 1.08 1.20
200 200 8.00 8.00 1.03 800 4.10 1.08 1.02 8&8.00 8.00 2.96 8.00 8.00 2.34 1.06 1.07 1.20

Tmean 7.99 792 1.07 469 192 1.09 1.01 498 7.07 3.29 4.30 6.93 281 1.44 1.57 1.90

RMSE | 6.99 6.93 0.10 4.19 150 0.16 0.01 4.52 6.31 2.51 4.04 6.24 2.09 0.54 0.68 1.03

Part IV.2 :(r°, 0%, a, B) = (3,1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.97 799 1.02 332 1.09 1.01 1.00 4.04 8.00 5.57 2.17 8.00 5.14 1.97 222 1.64
20 60 7.95 8.00 1.00 393 1.07r 100 1.00 4.18 7.98 3.94 2.98 7.98 3.42 2.04 236 1.66
20 100 7.98 8.00 101 396 1.12 1.01 1.00 3.62 7.01 2.99 2.28 6.44 234 2.04 236 1.73
20 200 7.98 8.00 1.02 446 1.18 1.02 1.00 3.27 3.75 2.65 2.86 3.26 217 233 254 2.72
30 30 7.99 799 1.01 3.18 1.13 1.00 1.00 3.74 8.00 4.86 2.80 8.00 444 2.03 2.28 1.84
30 60 8.00 8.00 1.01 343 1.13 1.00 1.00 4.24 7.99 3.76 3.10 8.00 3.03 1.78 2.09 1.81
30 100 8.00 8.00 1.02 420 1.17 1.01 1.00 4.84 7.56 3.54 4.07 7.43 2.99 216 2.71 2.22
30 200 7.99 8.00 1.01 427 150 1.01 1.00 4.69 5.62 3.20 4.07 491 2.89 3.03 3.32 3.07
100 30 8.00 7.84 1.00 4.04 1.09 1.00 1.00 6.94 8.00 4.02 6.20 8.00 3.49 2.26 2.61 1.08
100 60 8.00 8.00 103 696 18 1.03 1.00 7.27 8.00 4.26 6.97 8.00 3.84 240 2.80 0.81
100 100 8.00 8.00 1.08 794 340 1.13 1.00 7.86 8.00 4.71 7.78 8.00 4.34 2.52 3.15 0.59
100 200 8.00 800 130 800 6.59 1.86 1.02 8&8.00 8.00 5.92 8.00 8.00 5.06 3.64 4.27 0.40
200 30 8.00 738 1.00 274 107 1.00 1.00 6.33 7.94 2.81 5.26 7.89 2.25 1.69 198 1.18
200 60 8.00 8.00 101 6.24 158 1.03 1.00 7.30 8.00 2.83 6.71 8.00 230 1.74 192 1.06
200 100 8.00 8.00 1.16 794 262 131 1.04 7.95 8.00 3.20 7.92 8.00 2.66 1.88 199 1.16
200 200 8.00 8.00 205 800 580 246 1.62 8.00 8.00 3.84 8.00 8.00 3.29 1.96 2.04 1.66

Tmean 7.99 795 1.11 5.16 2.09 1.18 1.04 5bH.77 7.49 3.86 5.07 7.37 3.35 2.22 254 1.54

RMSE | 4.99 495 191 289 191 186 196 3.29 4.63 1.24 3.02 4.57 1.01 092 0.76 1.62

Part IV.3 :(°, 02, @, B) = (5, 1,0.85,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.96 798 1.01 28 1.03 1.00 1.00 3.36 8.00 5.47 1.46 8.00 483 1.93 215 1.30
20 60 7.97 8.00 1.02 329 107 1.01 1.00 3.84 8.00 3.73 2.54 7.99 3.14 2.02 231 1.55
20 100 7.95 8.00 1.00 341 1.05 1.00 1.00 3.60 7.35 2.98 2.02 6.34 218 1.89 2.13 1.38
20 200 8.00 8.00 1.01 274 1.12 1.01 1.00 3.62 5.30 2.17 1.86 3.51 1.22 226 2.37 1.40
30 30 7.99 798 1.02 255 1.07 1.01 1.00 3.28 8.00 4.77 2.14 8.00 4.12 1.82 2.07 1.66
30 60 8.00 8.00 101 336 111 1.00 1.00 4.34 8.00 3.80 3.10 8.00 3.08 2.04 236 1.56
30 100 8.00 8.00 1.01 342 108 1.01 1.00 4.68 7.84 3.29 3.83 7.68 276 1.76 2.18 1.52
30 200 8.00 8.00 1.01 370 1.11 1.01 1.00 5.83 7.24 2.96 5.02 6.67 2.60 2.09 2.68 1.78
100 30 8.00 7.80 1.00 3.84 1.02 1.00 1.00 6.89 8.00 3.98 6.23 8.00 3.47 232 283 0.99
100 60 8.00 800 1.01 7.10 162 1.01 1.00 7.44 8.00 4.14 7.16 8.00 3.74 240 2.72 0.67
100 100 8.00 800 101 789 231 1.02 1.00 7.71 8.00 4.21 7.49 8.00 3.71 2.78 3.22 0.58
100 200 8.00 8.00 1.02 800 5.10 1.12 1.00 &8.00 8.00 4.69 8.00 8.00 4.23 3.02 3.55 0.28
200 30 8.00 717 1.00 252 1.03 1.00 1.00 6.20 7.87 2.73 4.96 .77 2.12 1.86 2.22 1.15
200 60 8.00 8.00 1.01 6.10 1.24 1.01 1.00 7.25 8.00 2.58 6.66 8.00 2.04 1.77 2.05 0.83
200 100 8.00 8.00 1.02 797 236 1.06 1.00 7.96 8.00 3.04 7.89 8.00 2.54 1.94 220 0.60
200 200 8.00 8.00 1.05 800 5.62 143 1.00 8&8.00 8.00 3.66 8.00 8.00 3.03 1.99 2.18 0.37

Tmean 7.99 793 1.01 480 1.81 1.04 100 5.75 7.73 3.64 4.90 7.50 3.06 212 245 1.10

RMSE | 2.99 294 399 218 349 396 4.00 1.97 2.81 1.61 2.40 2.75 215 290 2.58 3.93
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Part V.1 :(r°,0%,, 8) = (1,3,0.5,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs; HQs HQ,; 1C,: IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.96 799 1.07 265 1.13 1.03 1.01 230 8.00 5.08 1.15 8.00 4.53 1.22 131 1.59
20 60 7.95 8.00 1.09 290 121 1.06 1.02 1.62 7.60 2.30 1.02 5.44 1.27 1.25 1.29 1.40
20 100 7.93 8.00 1.11 3.56 1.32 1.08 1.02 1.41 2.71 1.43 1.00 1.04 1.00 1.25 1.30 1.36
20 200 7.94 800 123 440 160 1.21 1.09 1.25 1.36 1.16 1.00 1.00 1.00 1.12 1.14 1.45
30 30 7.97 796 1.03 143 1.05 1.02 1.00 1.63 8.00 3.53 1.03 8.00 228 1.34 1.46 1.40
30 60 7.94 8.00 1.04 147 1.09 1.03 1.01 1.45 7.55 1.61 1.01 6.12 1.03 1.12 1.15 1.48
30 100 7.95 8.00 1.08 1.81 1.19 1.07 1.03 1.37 2.58 1.26 1.00 1.12 1.00 1.13 1.16 1.49
30 200 7.91 8.00 1.13 218 137 1.13 1.04 1.26 1.42 1.09 1.00 1.00 1.00 1.19 1.22 148
100 30 7.99 596 1.01 1.04 1.02 1.01 1.01 198 6.53 1.67 1.13 4.26 1.04 1.07 1.09 1.49
100 60 7.99 800 1.01 1.04 1.02 1.01 1.01 143 7.48 1.23 1.00 5.85 1.00 1.08 1.10 1.46
100 100 8.00 800 1.01 1.11 1.03 1.01 1.01 1.33 7.99 1.15 1.00 7.91 1.00 1.08 1.09 1.52
100 200 7.99 8.00 1.01 1.30 1.09 1.02 1.01 1.29 2.26 1.11 1.00 1.05 1.00 1.08 1.09 1.58
200 30 8.00 5.20 1.00 1.02 1.01 1.00 1.00 2.02 3.83 1.29 1.14 2.25 1.00 1.12 1.14 1.38
200 60 8.00 800 1.01 1.01 101 1.01 1.01 1.50 3.92 1.15 1.00 2.22 1.00 1.07 1.09 1.37
200 100 8.00 800 1.01 1.02 1.01 1.01 1.01 1.36 5.01 1.11 1.00 2.78 1.00 1.06 1.07 1.42
200 200 8.00 8.00 1.01 1.12 1.02 1.01 1.01 1.30 7.86 1.11 1.00 6.74 1.00 1.07 1.08 1.57

Timean 7.97 769 1.05 1.82 1.14 1.04 1.02 153 5.26 1.71 1.03 4.05 1.32 1.14 1.17 147

RMSE | 6.97 6.74 0.08 1.30 0.21 0.07 0.03 0.61 4.96 1.28 0.06 4.07 0.94 0.16 0.20 0.47

Part V.2 :(r°, 03, , B) = (3,3,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 799 1.02 3.03 1.04 1.00 1.00 3.26 8.00 5.38 1.49 8.00 4.54 2.36 2.63 1.16
20 60 7.95 8.00 1.03 283 1.09 1.02 1.00 1.72 7.87 2.66 1.04 6.21 1.52 1.69 1.83 1.02
20 100 7.96 8.00 1.01 3.14 1.09 1.01 1.00 1.61 4.24 1.74 1.12 1.84 1.13 2.02 2.18 0.94
20 200 7.96 8.00 1.06 4.12 1.22 1.04 1.02 1.55 2.05 1.17 1.02 1.12 1.00 1.45 1.55 1.54
30 30 7.98 796 1.00 1.64 1.02 1.00 1.00 1.92 8.00 4.01 1.15 8.00 294 226 249 1.05
30 60 7.97 8.00 1.01 200 1.05 1.01 1.00 231 7.86 2.50 1.56 7.01 1.74 2.10 2.35 1.28
30 100 7.95 800 1.01 190 1.05 1.01 1.00 1.91 4.53 1.42 1.27 2.86 1.03 2.08 2.29 1.19
30 200 7.94 8.00 1.02 236 1.13 1.02 1.00 2.02 291 1.09 1.43 2.22 1.00 2.04 2.27 1.93
100 30 8.00 6.34 1.00 193 1.02 1.00 1.00 3.22 747 2.44 2.38 5.97 1.91 213 237 1.19
100 60 7.99 8.00 1.00 253 1.08 1.00 1.00 2.81 7.88 1.82 2.42 7.05 1.46 2.30 2.48 1.45
100 100 8.00 800 1.01 3.10 1.55 1.01 1.00 3.12 8.00 2.04 2.84 7.98 1.55 2.78 2.92 2.62
100 200 8.00 8.00 1.02 3.32 240 1.07 1.00 3.29 4.34 2.14 3.00 3.04 1.58 3.17 3.21 3.34
200 30 8.00 575 1.00 2.17 1.04 1.00 1.00 3.53 5.60 2.12 2.84 4.25 1.76 2.04 2.32 1.30
200 60 8.00 8.00 1.00 294 144 1.01 1.00 3.37 5.78 1.97 2.93 4.14 1.61 2.46 2.64 2.10
200 100 8.00 8.00 136 3.06 294 178 1.02 3.33 6.71 2.88 3.00 4.78 2.61 3.08 3.13 3.20
200 200 8.00 8.00 278 3.12 3.05 298 214 332 7.99 3.10 3.00 7.66 298 3.17 3.19 3.51

Tmean 7.98 775 1.15 270 145 1.19 1.07 264 6.20 2.41 2.03 5.13 1.90 2.32 249 1.80

RMSE | 4.98 480 190 0.71 169 188 195 0.80 3.76 1.21 1.26 3.16 1.43 0.84 0.68 1.48

Part V.3 :(r°,0%,,8) = (5,3,0.5,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 799 1.00 233 1.02 1.00 1.00 230 8.00 5.26 1.19 8.00 4.36 2.54 261 0.88
20 60 7.97 8.00 1.02 259 107 101 100 1.63 7.86 2.65 1.02 6.69 1.50 1.99 2.08 0.86
20 100 7.96 800 1.01 274 1.04 101 1.00 142 5.34 1.65 1.01 1.85 1.04 2.53 2.64 0.53
20 200 7.97 800 1.01 325 1.10 1.01 1.00 1.28 1.98 1.08 1.01 1.15 1.00 2.17 2.31 0.70
30 30 7.99 798 1.00 140 1.01 1.00 1.00 1.49 8.00 3.81 1.08 8.00 2.82 239 259 0.79
30 60 7.98 8.00 1.00 147 1.02 1.00 1.00 1.70 7.96 2.14 1.12 7.48 1.35 2.27 252 0.72
30 100 7.98 8.00 1.00 137 1.02 1.00 1.00 1.29 4.77 1.12 1.03 2.46 1.00 2.21 2.34 0.58
30 200 7.98 8.00 1.00 1.63 1.01 1.00 1.00 1.46 3.11 1.01 1.07 1.97 1.00 2.98 3.27 0.76
100 30 8.00 6.66 1.00 149 1.00 1.00 1.00 3.02 7.68 2.23 1.92 6.79 1.57 2.36 2.61 0.80
100 60 8.00 8.00 1.00 229 1.00 1.00 1.00 2.61 7.97 1.48 1.94 7.71 1.11 2.52 2.82 0.68
100 100 8.00 8.00 1.00 3.21 1.01 1.00 1.00 2.48 8.00 1.21 1.75 8.00 1.01 3.10 3.43 0.90
100 200 8.00 8.00 1.00 4.31 1.05 1.00 1.00 3.78 6.17 1.05 3.07 5.02 1.00 4.27 4.54 2.90
200 30 8.00 6.01 1.00 148 1.00 1.00 1.00 3.27 5.90 1.62 2.57 4.85 1.24 2.41 2.67 0.72
200 60 8.00 8.00 1.00 3.08 1.02 1.00 1.00 3.62 7.03 1.27 3.19 5.90 1.07 2.55 2.85 0.63
200 100 8.00 8.00 1.00 435 1.21 1.00 1.00 4.18 7.65 1.32 3.88 6.55 1.11 3.23 3.64 1.30
200 200 8.00 8.00 1.01 5.15 4.03 1.12 1.00 5.23 8.00 2.42 4.99 7.96 1.95 5.11 5.19 4.76

Tmean 7.99 779 1.00 2.63 123 1.01 1.00 255 6.59 1.96 1.99 5.65 1.51 2.79 3.01 1.16

RMSE | 2.99 285 4.00 263 3.84 399 4.00 271 244 3.24 3.23 2.49 3.60 2.35 2.15 3.99

65



Part VL1 :(r°, 0%, o, B) = (1,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQs; IC,s IC,; BIC; ICp, IC,m, BICs;, ER GR ED
20 30 7.96 799 1.056 331 1.10 1.02 1.00 3.46 8.00 5.42 2.55 8.00 5.52 1.26 1.40 2.03
20 60 7.95 8.00 1.056 3.34 1.18 1.02 1.00 274 7.94 3.06 1.92 7.96 2.53 1.43 1.58 2.05
20 100 7.95 8.00 1.05 390 1.24 1.02 1.00 2.48 5.04 2.34 1.90 3.49 1.95 1.78 1.95 2.17
20 200 7.96 8.00 1.05 4.03 131 1.04 1.01 225 245 2.01 1.97 2.04 1.66 1.20 1.37 2.23
30 30 7.99 798 1.09 261 133 1.03 1.00 3.06 8.00 4.50 2.20 8.00 3.97 1.63 1.88 2.11
30 60 7.99 8.00 120 276 172 1.10 1.00 3.15 7.99 3.06 2.36 8.00 251 1.61 1.82 2.46
30 100 7.98 8.00 125 3.18 198 1.17 1.01 3.17 6.31 2.60 2.19 6.06 2.04 2.01 214 2.67
30 200 7.98 8.00 1.01 3.13 155 1.01 1.00 3.10 3.55 2.20 2.41 2.89 2.00 2.08 225 291
100 30 8.00 775 1.02 4.01 1.15 1.01 1.01 6.60 8.00 4.03 6.11 8.00 3.69 1.13 1.21 1.77
100 60 8.00 8.00 1.05 6.28 182 1.05 1.02 6.72 8.00 4.05 6.46 8.00 391 1.10 1.16 1.76
100 100 8.00 8.00 1.06 7.17 3.20 1.11 1.02 6.95 8.00 4.38 6.59 8.00 3.98 1.06 1.08 1.63
100 200 8.00 8.00 119 782 542 1.61 1.02 7.79 8.00 4.97 7.42 8.00 4.50 1.05 1.08 1.93
200 30 8.00 724 1.00 231 1.02 1.01 1.00 6.22 7.94 2.63 5.05 7.86 206 1.21 1.30 1.42
200 60 8.00 8.00 1.01 547 1.08 1.01 1.01 6.86 8.00 2.26 6.07 8.00 1.63 1.06 1.08 1.32
200 100 8.00 8.00 1.02 787 139 1.02 1.01 7.82 8.00 2.40 7.48 8.00 1.70 1.04 1.05 1.23
200 200 8.00 8.00 1.02 800 4.19 1.06 1.02 8&8.00 8.00 2.96 8.00 8.00 248 1.04 1.05 1.17

Tmean 7.99 794 1.07 470 192 1.08 1.01 5.02 7.08 3.30 4.42 6.89 288 1.36 1.46 1.93

RMSE | 6.99 6.94 0.10 4.20 1.53 0.16 0.01 4.57 6.32 2.53 4.13 6.23 2.21 0.50 0.61 1.05

Part V1.2 :(r°, 0%, a, B) = (3,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.98 799 1.01 434 1.05 1.00 1.00 5.29 8.00 5.89 3.23 8.00 5.51 2.57 295 1.78
20 60 7.97 8.00 1.01 3.25 1.06 1.01 1.00 3.44 7.98 3.68 1.59 7.99 279 1.56 1.77 1.44
20 100 7.97 8.00 1.00 3.75 1.03 1.00 1.00 3.90 7.16 3.21 2.97 6.22 277 2.79 3.07 1.64
20 200 7.96 8.00 1.01 446 1.19 1.00 1.00 3.26 3.80 2.46 2.71 3.07 1.99 2.38 2.58 2.59
30 30 8.00 799 1.01 3.57 1.07 1.00 1.00 4.52 8.00 5.22 3.29 8.00 4.75 2.54 3.01 1.67
30 60 7.99 8.00 1.02 433 1.18 1.01 1.00 4.98 8.00 4.24 4.06 8.00 3.74 2.66 3.12 2.05
30 100 8.00 8.00 1.00 442 1.12 1.00 1.00 5.05 7.59 3.73 4.32 7.26 3.29 2.69 3.21 2.17
30 200 7.99 8.00 1.00 422 126 1.00 1.00 5.16 5.70 3.09 4.46 5.07 274 3.24 3.87 3.19
100 30 8.00 790 1.00 5.00 1.07 1.00 1.00 747 8.00 4.45 7.13 8.00 4.03 2.89 3.41 0.92
100 60 8.00 8.00 1.00 745 151 1.00 1.00 7.71 8.00 4.48 7.45 8.00 4.01 3.30 3.80 0.57
100 100 8.00 8.00 1.04 795 4.04 1.08 1.00 7.92 8.00 5.09 7.89 8.00 4.80 4.06 4.73 0.44
100 200 8.00 8.00 1.15 800 6.60 1.64 1.00 8&8.00 8.00 5.54 8.00 8.00 491 4.12 4.83 0.22
200 30 8.00 749 1.00 332 1.05 1.00 1.00 7.08 7.99 3.14 6.38 7.96 2.63 2.21 255 1.04
200 60 8.00 8.00 1.00 6.75 1.60 1.01 1.00 7.64 8.00 3.12 7.29 8.00 2.60 2.38 2.72 0.73
200 100 8.00 8.00 139 798 330 1.89 1.04 7.98 8.00 3.61 7.96 8.00 3.16 2.69 291 1.50
200 200 8.00 800 290 800 592 3.08 232 800 8.00 3.97 8.00 8.00 3.47 295 3.01 2.34

Tmean 7.99 796 1.16 542 213 123 1.09 6.09 7.51 4.06 5.42 7.35 3.57 2.81 3.22 1.52

RMSE | 4.99 496 190 3.04 198 185 194 354 4.65 1.43 3.28 4.56 1.14 0.65 0.79 1.69

Part VL3 :(r°, 03, , B) = (5,3,0.5,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.98 8.00 1.01 3.00 1.02 1.00 1.00 4.33 8.00 5.81 2.37 8.00 5.37 234 259 1.19
20 60 7.97 8.00 1.00 284 1.06 1.00 1.00 3.48 8.00 3.70 1.72 7.99 297 1.77 196 1.23
20 100 7.98 8.00 1.00 297 1.03 1.00 1.00 3.96 7.75 3.06 1.81 7.08 2.16 2.47 2.73 0.85
20 200 7.98 8.00 1.00 3.62 1.04 1.00 1.00 4.38 5.55 2.63 3.07 4.35 1.81 3.33 3.60 1.40
30 30 8.00 8.00 1.00 252 1.03 1.00 1.00 3.30 8.00 5.07 2.15 8.00 4.61 1.95 231 1.35
30 60 8.00 8.00 1.00 3.28 1.02 1.00 1.00 5.15 8.00 4.15 4.02 8.00 3.61 2.01 240 1.20
30 100 8.00 8.00 1.00 279 1.01 1.00 1.00 4.47 7.91 3.01 3.19 7.81 234 153 182 1.28
30 200 8.00 8.00 1.00 3.12 1.02 1.00 1.00 6.33 7.42 2.83 5.19 7.07 2.14 1.71 219 1.73
100 30 8.00 794 1.00 4.09 1.01 1.00 1.00 7.50 8.00 4.13 6.96 8.00 3.68 2.78 3.14 0.74
100 60 8.00 8.00 1.00 747 1.11 1.00 1.00 7.79 8.00 4.06 7.51 8.00 3.50 3.05 3.48 0.38
100 100 8.00 8.00 1.00 797 166 1.00 1.00 7.97 8.00 4.15 7.90 8.00 3.59 3.14 3.50 0.28
100 200 8.00 8.00 1.00 800 473 1.00 1.00 8&8.00 8.00 4.60 8.00 8.00 4.17 3.48 3.69 0.11
200 30 8.00 7.51 1.00 250 1.00 1.00 1.00 6.97 8.00 2.74 6.00 7.97 2.16 2.63 2.93 0.59
200 60 8.00 8.00 1.00 6.82 1.05 1.00 1.00 7.71 8.00 2.54 7.35 8.00 1.88 2.69 2.97 0.37
200 100 8.00 800 1.00 799 177 1.00 1.00 7.99 8.00 2.86 7.96 8.00 2.25 2.53 2.85 0.30
200 200 8.00 8.00 1.01 800 6.76 1.29 1.00 8&8.00 8.00 4.26 8.00 8.00 3.60 3.18 3.46 0.20

Tmean 7.99 797 1.00 481 171 102 1.00 6.08 7.79 3.73 5.20 7.64 3.11 254 285 0.82

RMSE | 2.99 297 4.00 230 3.65 3.98 4.00 2.09 2.85 1.58 2.45 2.79 2.15 253 2.23 4.21
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Part VIL1 :(r°, 0%, a, 8) = (1,3,0.85,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQs HQs; IC,. IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.95 799 1.056 268 1.11 1.03 1.01 214 8.00 5.01 1.09 8.00 4.10 1.46 1.57 1.42
20 60 7.95 8.00 1.11 3.05 1.24 1.07 1.01 1.67 7.72 2.36 1.01 5.65 1.29 1.24 133 141
20 100 7.93 8.00 1.15 348 134 1.12 1.04 1.39 2.67 1.41 1.00 1.28 1.01 1.10 1.13 1.42
20 200 7.96 8.00 125 432 157 1.23 1.08 1.26 1.38 1.14 1.00 1.00 1.00 1.11 1.14 147
30 30 7.98 796 1.01 1.34 1.05 1.01 1.00 1.50 8.00 3.43 1.01 8.00 2.08 1.56 1.71 1.27
30 60 7.95 8.00 1.06 1.54 1.11 1.04 1.02 1.47 7.57 1.64 1.01 5.70 1.02 1.15 1.20 147
30 100 7.93 8.00 1.09 1.73 1.19 1.07 1.03 1.35 2.53 1.26 1.00 1.12 1.00 1.14 1.17 147
30 200 7.92 8.00 1.13 217 136 114 1.05 1.25 1.41 1.11 1.00 1.00 1.00 1.13 1.15 1.49
100 30 7.99 581 1.01 1.08 1.02 1.01 1.00 1.88 6.22 1.59 1.10 3.61 1.02 1.24 131 1.34
100 60 7.99 8.00 1.02 1.06 1.03 1.02 1.01 1.44 7.28 1.22 1.00 5.34 1.00 1.13 1.17 1.44
100 100 8.00 8.00 1.01 1.11 1.02 1.02 1.01 1.29 8.00 1.14 1.00 7.84 1.00 1.10 1.11 1.47
100 200 8.00 8.00 1.02 1.30 1.09 1.03 1.01 1.28 2.36 1.11 1.00 1.03 1.00 1.10 1.11 1.56
200 30 7.99 5.04 1.01 1.04 1.02 1.01 1.00 1.95 3.53 1.28 1.13 2.07 1.00 1.21 1.26 1.35
200 60 8.00 799 1.01 1.03 1.02 1.01 101 146 3.75 1.12 1.00 2.11 1.00 1.07 1.09 1.37
200 100 8.00 8.00 1.02 1.03 1.02 1.02 1.02 1.36 4.87 1.12 1.00 2.75 1.00 1.08 1.09 1.42
200 200 8.00 8.00 1.01 1.14 1.02 1.01 1.01 1.31 7.85 1.12 1.00 6.72 1.00 1.08 1.10 1.58

Tmean 7.97 7.67 1.06 182 1.14 1.05 1.02 1.50 5.20 1.69 1.02 3.95 1.28 1.18 1.23 1.43

RMSE | 6.97 6.73 0.09 1.29 0.21 0.08 0.03 0.56 4.91 1.25 0.05 3.97 0.82 0.23 0.29 0.44

Part VIL2 :(r°, 03, a, B) = (3, 3,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 799 1.02 284 1.05 1.01 1.00 228 8.00 5.13 1.14 8.00 3.94 215 227 1.07
20 60 7.96 8.00 1.05 323 1.14 1.02 1.00 2.02 7.83 2.76 1.12 6.31 1.66 1.68 1.82 1.24
20 100 7.97 8.00 1.02 388 1.14 1.01 1.00 1.99 4.96 2.03 1.23 2.09 1.25 1.88 2.03 1.18
20 200 7.95 8.00 1.03 4.16 127 1.03 1.00 1.67 2.23 1.19 1.15 1.42 1.00 1.85 2.00 1.52
30 30 7.97 796 1.01 138 1.02 1.00 1.00 1.49 8.00 3.56 1.05 8.00 233 197 216 1.02
30 60 7.96 8.00 1.02 1.67 1.05 1.01 1.00 1.85 7.87 2.06 1.16 6.43 1.28 1.61 1.75 1.32
30 100 7.96 8.00 1.02 193 1.08 1.01 1.00 1.91 4.25 1.52 1.28 2.52 1.07 1.76 1.92 1.36
30 200 7.95 8.00 1.01 284 1.18 1.02 1.00 242 3.04 1.34 1.96 2.53 1.04 2.10 2.29 2.32
100 30 8.00 6.03 1.00 1.50 1.02 1.00 1.00 2.44 6.89 1.96 1.72 4.72 1.43 1.67 1.82 1.32
100 60 8.00 8.00 1.01 217 1.16 1.01 1.00 2.44 7.78 1.72 2.04 6.59 1.37 1.73 1.84 1.74
100 100 8.00 8.00 1.01 256 1.22 1.01 1.00 2.42 8.00 1.50 2.04 7.96 1.20 1.98 2.13 2.04
100 200 8.00 8.00 1.07 3.29 216 1.18 1.02 3.20 4.26 1.99 2.94 3.04 1.65 2.73 2.84 3.20
200 30 8.00 528 1.00 1.56 1.02 1.00 1.00 2.69 4.48 1.61 2.03 3.20 1.26 1.67 1.82 1.37
200 60 8.00 8.00 1.02 251 129 1.04 1.00 294 5.31 1.68 2.52 3.83 1.36 1.82 1.94 1.98
200 100 8.00 8.00 1.15 3.02 213 1.28 1.03 3.24 6.33 2.04 2.92 4.46 1.77 229 242 290
200 200 8.00 8.00 1.8 3.14 298 235 143 3.28 7.98 2.70 3.00 7.53 2.41 3.02 3.08 3.46

Tmean 7.98 7.70 1.08 261 137 1.12 1.03 239 6.08 2.17 1.83 4.91 1.63 199 2.13 1.82

RMSE | 4.98 4.77 193 091 1.72 190 197 0.82 3.63 1.27 1.36 2.96 1.55 1.08 0.94 1.40

Part VIL3 :(r°, 0%, ,8) = (5,3,0.85,0), p; ~ i.i.d. U(0,0.85)

20 30 7.96 798 1.01 251 1.04 1.00 1.00 214 8.00 5.05 1.13 8.00 3.92 229 234 1.01
20 60 7.96 8.00 1.02 281 107 101 100 1.82 7.89 2.78 1.12 6.58 1.72 197 2.06 0.92
20 100 7.95 8.00 1.01 3.24 1.07 1.01 1.00 1.47 4.69 1.61 1.03 1.63 1.05 2.01 2.13 0.68
20 200 7.97 800 1.03 328 1.13 1.02 1.01 1.35 1.83 1.13 1.04 1.15 1.00 1.59 1.70 0.99
30 30 7.97 796 1.01 149 1.02 1.00 1.00 1.68 8.00 3.76 1.11 8.00 2.65 2.00 2.22 1.18
30 60 7.98 8.00 101 157 104 101 100 1.73 7.89 2.05 1.17 6.83 1.30 191 2.10 0.99
30 100 7.97 8.00 1.01 167 1.04 1.01 1.00 174 5.01 1.40 1.17 2.94 1.03 2.05 2.27 0.90
30 200 7.97 8.00 1.01 187 1.03 1.01 1.00 1.62 3.04 1.05 1.14 1.94 1.00 2.30 2.57 1.00
100 30 8.00 6.08 1.00 140 1.00 1.00 1.00 2.34 6.91 1.90 1.61 4.82 1.32 1.78 2.00 1.06
100 60 8.00 8.00 1.00 206 104 100 1.00 235 7.90 1.56 1.80 7.19 1.18 1.85 2.02 1.19
100 100 8.00 8.00 1.00 253 106 1.00 1.00 2.22 8.00 1.30 1.75 7.99 1.06 1.99 2.24 1.09
100 200 8.00 8.00 1.00 3.72 122 1.01 1.00 3.43 6.00 1.29 2.96 4.95 1.06 2.75 3.10 2.17
200 30 8.00 546 1.00 1.65 1.01 1.00 1.00 2.88 4.76 1.66 2.27 3.59 1.33 1.75 1.92 1.25
200 60 8.00 799 1.00 258 1.14 1.00 1.00 3.09 6.03 1.49 2.61 4.78 1.23 1.79 1.98 1.27
200 100 8.00 8.00 1.01 3.61 1.51 1.02 1.00 3.61 7.44 1.59 3.20 6.07 1.31 2.15 2.38 1.48
200 200 8.00 8.00 1.04 480 250 1.15 1.01 4.29 8.00 1.83 3.94 7.93 145 3.53 3.83 3.40

Timean 7.98 7.72 1.01 255 1.18 1.02 1.00 236 6.34 1.97 1.82 5.27 148 2.11 2.30 1.29

RMSE | 2.98 282 399 263 383 398 4.00 2.77 2.33 3.20 3.31 2.36 3.60 293 2.74 3.77
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Part VIIL1 :(r°, 0%, o, ) = (1, 3,0.85,0.2), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQs HQ, HQs IC, IC,; BICs IC,, IC,s, BICs, ER GR ED
20 30 795 799 1.03 3.40 1.09 1.0l 1.00 342 800 543 1.92 800 500 162 1.79 1.5
20 60 796 800 1.05 3.60 1.17 1.02 100 276 7.96 3.10 1.83 7.91 254 145 1.61 2.02
20 100 | 7.95 800 1.06 3.64 125 1.03 1.01 242 490 229 1.82 509 1.94 129 1.43 2.14
20 200 | 7.95 800 1.07 4.35 141 1.05 1.01 227 244 209 1.97 200 150 1.88 1.98 2.26
30 30 799  7.98 1.06 259 1.23 1.01 100 3.02 800 444 200 800 3.83 174 2.05 2.12
30 60 799 800 1.15 286 1.66 1.08 101 3.17 7.99 3.07 238 800 247 1.83 2.04 2.38
30 100 | 7.98 800 1.22 3.10 1.8 1.13 1.01 321 632 261 248 646 2.13 198 2.16 2.66
30 200 | 797 800 1.21 321 206 1.22 1.00 3.13 354 221 240 296 2.00 1.95 2.10 2.98
100 30 800 7.73 1.01 385 1.10 1.01 1.00 650 800 3.93 584 800 351 1.86 2.12 1.38
100 60 800 800 1.05 6.18 182 1.05 1.0l 6.64 800 4.06 6.26 800 3.8 1.49 1.72 1.57
100 100 | 800 800 108 7.19 330 113 102 6.94 800 442 654 800 4.13 1.16 1.35 1.70
100 200 | 800 800 123 7.76 534 164 103 7.78 800 492 758 800  4.68 1.03 1.04 194
200 30 800 717 1.00 214 102 1.00 1.00 585 7.89 251 462 7.75 1.89 1.39 1.50 1.28
200 60 800 800 1.01 543 106 1.01 1.0l 6.80 800 226 6.04 800 1.66 1.09 1.11 1.28
200 100 | 8.00 800 1.02 7.84 138 1.03 1.02 7.79 800 241 754 800 1.71 1.09 1.10 1.23
200 200 | 8.00 800 1.02 8.00 422 1.06 1.0l 800 800 293 800 800 231 1.03 1.04 1.19
Tmean | 7.98  7.03 108 4.70 1.94 1.09 101 498 7.07 329 433 7.0l 283 149 1.63 1.87
RMSE | 698 693 0.11 420 154 0.18 001 452 631 252 407 630 215 0.60 0.75 1.02
Part VIIL2 :(r°, 02, o, B) = (3,3,0.85,0.2), p; ~ i.i-d. U(0,0.85)
20 30 797 799 101 3.75 1.08 1.00 1.00 452 800 567 3.05 800 533 212 241 1.73
20 60 797 800 1.01 401 1.09 1.00 100 4.04 7.99 3.83 296 7.98 327 216 2.39 194
20 100 | 7.98 800 1.01 381 1.08 1.00 1.00 3.76 7.1 3.12 276 627 255 2.16 248 1.75
20 200 | 7.95 800 1.00 3.69 107 1.00 1.00 3.17 4.0l 208 216 3.08 1.20 249 273 1.75
30 30 799 798 1.02 302 1.3 1.0l 100 3.66 800 486 267 800 440 1.89 221 1.89
30 60 800 800 1.02 3.15 123 1.01 1.00 4.02 800 3.62 294 800 298 193 222 1.96
30 100 | 7.99 800 1.03 3.65 132 1.01 1.00 433 7.46 326 358 7.33 275 2.04 233 2.27
30 200 | 800 800 1.00 423 114 1.00 1.00 4.86 558 3.00 3.81 476 237 251 3.08 291
100 30 800 783 1.00 4.16 111 1.00 1.00 6.99 800 4.10 6.40 800 3.69 2.17 254 1.16
100 60 8.00 800 1.03 7.06 178 1.03 1.00 7.40 800 427 7.04 800 3.84 231 273 0.94
100 100 | 800 800 1.14 7.95 3.85 120 101 790 800 500 7.81 800  4.67 2.88 3.48 0.73
100 200 | 800 800 1.14 800 6.67 150 102 800 800 557 800 800 493 345 4.00 0.9
200 30 800 7.30 1.00 266 108 1.00 1.00 6.43 7.96 277 561 7.92 226 184 2.07 1.09
200 60 8.00 800 1.02 6.33 146 1.04 1.00 741 800 277 6.85 800 217 176 1.94 1.10
200 100 | 8.00 800 1.5 7.97 249 1.29 1.03 7.95 800 3.14 7.90 800 259 176 1.93 1.18
200 200 | 8.00 800 2.06 800 561 264 155 800 800 3.82 800 800 332 2.13 227 1.73
Tmean | 799  7.04 110 509 2.07 1.17 104 578 751 381 5.10 7.33  3.28 223 255 154
RMSE | 499 495 191 28% 194 1.87 197 331 464 129 3.05 455 1.13 0.89 0.70 1.58
Part VIIL3 :(r°, 02, o, B) = (5, 3,0.85,0.2), p; ~ i-i-d. U(0,0.85)
20 30 797 800 1.02 3.0l 1.03 1.00 100 3.92 800 562 199 800 507 229 251 136
20 60 798 800 1.01 342 1.05 1.00 100 4.45 800 4.03 260 7.99 340 227 254 124
20 100 | 7.97 800 1.01 355 108 1.01 1.00 3.92 747 312 238 7.09 240 2.19 250 1.40
20 200 | 7.97 800 1.01 289 107 1.01 1.00 246 3.76 180 145 210  1.14 1.91 2.08 1.24
30 30 799  7.99 101 275 1.08 1.00 100 3.43 800 485 237 800 435 198 231 165
30 60 800 800 1.01 277 107 1.01 1.00 3.88 800 354 261 799 284 162 1.87 1.63
30 100 | 800 800 1.01 375 1.11 1.01 1.00 514 7.89 344 419 7.83 291 213 250 1.53
30 200 | 800 800 1.00 3.69 107 100 1.00 526 6.78 296 428 610 226 218 2.64 1.47
100 30 800  7.82 1.00 3.96 107 1.00 1.00 6.92 800 3.99 632 800 356 227 264 1.01
100 60 800 800 1.01 7.05 151 1.01 1.00 742 800 4.04 7.05 800 3.56 2.45 2.82 0.73
100 100 | 800 800 101 791 244 1.02 100 7.83 800 437 7.60 800 3.84 3.0l 3.46 0.41
100 200 | 800 800 100 800 4.8 1.04 100 800 800 4.66 800 800 4.07 3.35 3.82 0.21
200 30 800 7.23 1.00 250 102 100 1.00 627 7.93 268 509 7.86 212 2.0l 226 0.89
200 60 800 800 1.00 6.34 130 1.01 1.00 7.38 800 269 6.8 800 211 2.04 225 0.83
200 100 | 8.00 800 1.03 7.97 242 1.0 1.00 7.98 800 3.15 7.92 800 258 194 2.17 0.73
200 200 | 8.00 800 1.27 800 6.07 1.86 1.05 800 800 398 800 800 350 2.09 227 0.54
Tmean | 799  7.04 1.03 4.85 1.83 1.07 100 577 7.61 3.68 492 744 3.11 223 254 1.05
RMSE | 299 295 398 216 349 394 400 201 281 161 238 284 213 280 251 3.97
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Table 4: Dynamic factors and heteroskedastic idiosyncratic errors

Part 1.1 :(r°, 02,02, 8) = (1,1,1,0), p; ~ i.i.d. U(0,0.85)

N T |AIC CAIC BIC HQ, HQ; HQ, HQ, IC,. IC,; BIC; IC., IC,, BIC;, ER GR ED
20 30 7.96 799 1.02 205 1.13 1.00 1.00 2.29 8.00 4.48 2.36 8.00 5.01 1.82 1.92 2.13
20 60 7.94 800 1.00 1.83 1.01 1.00 1.00 2.06 6.59 2.16 2.00 7.85 236 1.87 1.94 2.08
20 100 7.94 800 1.00 201 1.12 1.00 1.00 2.00 2.19 2.00 2.02 4.04 201 1.82 1.96 2.06
20 200 7.91 800 1.03 2.01 195 1.02 1.00 2.00 2.00 2.00 2.01 2.14 2.00 2.00 2.00 2.04
30 30 7.97 796 1.12 2.04 141 1.03 1.00 2.07 8.00 3.09 2.02 8.00 3.24 1.89 195 2.11
30 60 7.95 8.00 153 202 192 1.34 1.02 2.03 6.36 2.02 2.02 7.63 2.02 2.00 2.00 2.11
30 100 7.92 800 1.57 2.00 198 144 1.01 2.00 2.18 2.00 2.00 2.94 2.00 2.00 2.00 2.08
30 200 7.79 8.00 1.87 2.00 200 1.88 1.09 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.05
100 30 8.00 6.41 151 206 1.88 143 1.07 231 5.96 2.04 2.19 6.09 202 198 1.99 2.16
100 60 8.00 800 199 201 200 199 183 2.01 6.65 2.00 2.01 7.20 2.00 2.00 2.00 2.12
100 100 8.00 8.00 2.00 2.00 200 2.00 2.00 200 7.92 2.00 2.00 8.00 2.00 2.00 2.00 2.07
100 200 8.00 8.00 2.00 2.00 2.00 2.00 2.00 200 2.05 2.00 2.00 2.14 2.00 2.00 2.00 2.06
200 30 8.00 583 1.78 2.02 198 1.79 137 246 4.03 2.00 2.29 3.92 2.00 2.00 2.00 2.11
200 60 8.00 8.00 2.00 2.00 200 200 198 2.02 3.65 2.00 2.01 3.65 2.00 2.00 2.00 2.04
200 100 8.00 8.00 2.00 200 200 200 2.00 200 3.97 2.00 2.00 4.40 2.00 2.00 2.00 2.06
200 200 8.00 8.00 2.00 200 200 2.00 2.00 200 7.14 2.00 2.00 7.86 2.00 2.00 2.00 2.03

Tmean 7.96 706 1.59 2.00 1.77 156 1.40 2.08 4.92 2.24 2.06 5.37 229 196 1.99 2.08

RMSE | 5.96 580 058 0.05 042 0.61 0.75 0.16 3.72 0.68 0.13 4.10 0.82 0.08 0.03 0.09

Part 1.2 : (r°,0%,0%,8) = (3,1,1,0), p; ~ i.i.d. U(0,0.85)

20 30 7.98 8.00 1.00 1.39 1.00 1.00 1.00 2.53 8.00 5.18 1.59 8.00 5.06 2.67 2.89 0.95
20 60 7.97 8.00 1.00 147 1.00 1.00 1.00 3.38 7.94 3.60 2.30 7.97 3.20 2.81 3.15 1.07
20 100 7.96 800 1.00 1.04 1.00 1.00 1.00 3.07 6.46 2.73 1.81 6.77 2.19 3.38 3.71 0.74
20 200 7.98 800 1.00 1.35 1.00 1.00 1.00 4.32 5.58 2.91 3.33 4.80 2.82 3.17 3.81 2.89
30 30 8.00 8.00 1.00 1.64 1.00 1.00 1.00 2.57 8.00 4.70 1.43 8.00 4.40 3.14 3.53 0.89
30 60 8.00 800 1.00 1.68 1.00 1.00 1.00 275 7.93 2.81 2.11 7.96 241 223 2.59 1.19
30 100 7.99 8.00 1.00 295 1.00 1.00 1.00 5.46 6.62 3.46 5.06 6.88 3.14 4.68 5.19 3.23
30 200 7.99 8.00 1.00 3.05 1.00 1.00 1.00 4.71 5.74 2.71 4.69 5.79 2.56 4.51 5.18 4.53
100 30 8.00 761 1.00 287 1.00 1.00 1.00 5.50 7.95 3.54 4.86 7.95 3.02 3.34 3.83 1.04
100 60 8.00 800 1.00 539 1.11 1.00 1.00 5.75 7.99 3.74 5.28 7.99 290 5.21 5.55 3.14
100 100 8.00 8.00 1.00 595 329 1.01 1.00 5.93 8.00 4.36 5.88 8.00 3.85 5.86 593 5.74
100 200 8.00 8.00 1.02 6.00 539 1.18 1.00 6.00 6.09 4.98 6.00 6.13 4.05 6.00 6.00 6.01
200 30 8.00 735 1.00 325 1.00 1.00 1.00 6.31 7.78 3.24 5.78 7.69 2.58 3.66 4.13 0.94
200 60 8.00 8.00 1.00 594 273 1.00 1.00 6.02 7.56 4.34 5.98 7.47 3.78 5.69 5.81 4.86
200 100 8.00 800 124 6.00 5.82 228 1.00 6.00 7.60 5.45 6.00 7.62 5.02 6.00 6.00 6.02
200 200 8.00 8.00 586 6.00 6.00 5.99 4.58 6.00 8.00 6.00 6.00 8.00 6.00 6.00 6.00 6.01

Tmean 7.99 794 132 350 215 140 1.22 4.77 7.33 3.98 4.26 7.31 3.56 4.27 4.58 3.08

RMSE | 1.99 1.94 482 3.18 427 476 4.8 1.85 1.59 2.26 2.48 1.62 2.66 2.18 1.86 3.59
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Part IL.1 :(r°, 02,02, 8) = (1,1,1,0.2), p; ~ i.i.d. U(0,0.85)

N T [AIC CAIC BIC HQ, HQ; HQ, HQ, IC: IC,s BIC; ICp, ICp, BIC;, ER GR ED
20 30 7.97 800 1.31 285 1.60 1.09 1.00 336 800 496 4.33 8.00 577 213 2.26 2.63
20 60 7.93 8.00 1.16 2.79 1.61 1.04 1.00 3.09 7.82 3.14 4.63 8.00 4.03 1.74 2.09 2.85
20 100 7.95 8.00 1.73 259 200 149 1.02 3.01 3.85 2.96 3.29 7.70 3.03 213 2.30 2.99
20 200 7.94 800 1.00 275 1.00 1.00 1.00 3.00 300 286 299 3.12 248 2.69 2.96 3.04
30 30 7.99 798 1.60 3.26 209 129 1.02 342 800 431 341 8.00 4.76 2.37 2.59 3.00
30 60 7.99 800 215 330 276 194 123 352 794 329 3.65 8.00 3.37 263 279 3.33
30 100 8.00 8.00 233 3.14 294 223 1.58 3.52 5.40 3.05 3.66 7.68 3.09 2.80 295 3.45
30 200 7.99 8.00 180 3.35 3.00 1.85 1.00 3.90 4.04 3.00 3.94 6.33 3.02 295 3.09 3.94
100 30 8.00 7.89 1.80 468 208 1.73 129 6.94 800 425 7.02 8.00 4.17 2.04 2.17 247
100 60 8.00 8.00 2.00 6.87 252 200 187 722 800 439 7.28 8.00 4.34 199 2.02 235
100 100 8.00 800 2.04 7.77 386 206 200 755 800 486 7.37 8.00 4.43 2.00 2.00 2.42
100 200 8.00 8.00 209 800 5.88 237 2.00 800 8.00 5.31 7.99 8.00 5.12 2.00 2.00 2.23
200 30 8.00 738 1.68 323 196 1.69 123 643 7.94 291 6.00 7.92 2.63 1.98 2.02 2.25
200 60 8.00 8.00 2.00 586 203 200 199 7.04 800 258 6.90 8.00 2.37 2.00 2.00 2.12
200 100 8.00 8.00 2.00 7.92 224 200 200 7.88 800 2.61 7.84 8.00 2.43 2.00 2.00 2.06
200 200 8.00 8.00 2.00 8.00 4.57 200 200 800 800 3.06 8.00 8.00 2.80 2.00 2.00 2.02

Tmean 7.99 795 1.79 477 263 1.74 145 537 7.00 3.60 5.92 7.55 3.62 2.22 233 2.70

RMSE | 5.99 596 0.41 350 135 049 070 395 529 1.83 3.99 5.68 1.91 0.41 0.51 0.88

Part IL.2 : (r°,03%,03%,8) = (3,1,1,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.99 800 1.00 3.81 1.01 1.00 1.00 6.67 800 6.49 6.25 8.00 6.51 3.47 3.70 1.23
20 60 7.98 800 1.00 3.93 1.00 1.00 1.00 643 800 5.00 6.19 8.00 4.63 2.78 3.31 1.56
20 100 8.00 8.00 1.00 5.61 1.00 1.00 1.00 722 791 567 7.47 7.98 5.64 6.42 6.62 4.24
20 200 8.00 8.00 1.00 268 1.00 1.00 1.00 6.46 7.05 3.81 6.72 7.80 3.22 3.05 4.13 3.34
30 30 8.00 8.00 1.00 3.78 1.01 1.00 1.00 5.36 8.00 5.75 3.84 8.00 555 3.71 4.12 1.10
30 60 8.00 800 1.00 6.06 1.02 1.00 1.00 7.21 800 558 7.09 8.00 525 4.73 5,51 1.72
30 100 8.00 800 1.00 6.60 1.05 1.00 1.00 736 798 549 7.64 8.00 4.87 4.96 5.90 3.75
30 200 8.00 800 1.00 7.15 1.01 100 1.00 794 800 577 7.85 7.99 4.87 7.38 7.60 5.85
100 30 8.00 800 1.00 6.46 1.02 1.00 1.00 7.92 8.00 5.04 7.86 8.00 4.61 3.80 4.13 0.56
100 60 8.00 8.00 1.00 799 2.01 1.00 1.00 8&8.00 8.00 5.63 8.00 8.00 5.17 4.48 4.82 0.18
100 100 8.00 800 1.00 8.00 598 1.01 1.00 800 800 6.18 800 8.00 5.76 4.58 4.86 0.15
100 200 8.00 8.00 293 800 795 537 1.01 800 800 6.59 8.00 8.00 6.27 5.67 5.86 0.33
200 30 8.00 794 1.00 573 1.02 1.00 1.00 793 800 420 789 8.00 3.69 3.93 4.33 0.54
200 60 8.00 800 1.00 7.92 361 101 100 799 800 5.07 7.98 8.00 4.58 4.77 5.25 0.74
200 100 8.00 8.00 1.34 800 6.13 2.50 1.00 8.00 8.00 5.89 8.00 8.00 5.63 5.64 5.80 2.35
200 200 8.00 8.00 594 800 7.58 6.00 5.29 8.00 8.00 6.01 8.00 8.00 6.00 5.98 5.99 5.64

Tmean 8.00 8.00 145 6.23 271 1.68 1.27 7.41 7.93 5.51 7.30 7.99 5.14 4.71 5.12 2.08

RMSE | 2.00 2.00 4.72 1.78 4.16 4.59 4.84 1.60 1.95 0.88 1.69 1.99 1.21 1.78 1.42 4.34
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Part 1111 :(r°, 0%, 0%, 8) = (1,3,3,0), p; ~ i.i.d. U(0,0.85)

N T [AIC CAIC BIC HQ, HQ; HQ, HQ, IC: IC,s BIC; ICp, ICp, BIC;, ER GR ED
20 30 7.95 799 1.17 217 144 1.04 1.00 233 8.00 4.53 2.67 8.00 526 1.94 1.98 2.16
20 60 7.95 8.00 1.07 203 147 1.02 1.00 2.05 6.75 2.18 2.05 7.83 234 196 198 2.11
20 100 7.91 800 1.00 1.89 1.02 1.00 1.00 2.00 2.22 2.00 2.01 3.12 201 191 196 2.07
20 200 7.90 800 1.00 1.94 1.00 1.00 1.00 200 200 2.00 2.00 2.00 1.97 1.99 2.00 2.04
30 30 7.97 796 143 208 177 118 1.01 210 800 3.02 213 8.00 359 195 1.98 217
30 60 7.96 8.00 129 201 181 1.15 1.00 2.02 6.45 2.02 2.01 7.40 2.01 1.99 2.00 2.09
30 100 7.92 8.00 1.02 200 148 1.01 1.00 2.00 2.21 2.00 2.00 2.29 1.99 2.00 2.00 2.09
30 200 7.75 8.00 1.01 200 187 1.01 1.00 2.00 2.00 2.00 2.00 2.00 1.98 2.00 2.00 2.04
100 30 8.00 6.45 141 204 18 133 1.04 231 5.89 2.04 2.19 6.13 202 196 1.98 2.13
100 60 8.00 800 1.98 2.02 200 199 179 202 659 2.00 2.00 7.04 2.00 2.00 2.00 2.11
100 100 8.00 8.00 2.00 2.00 200 200 197 200 792 200 2.00 8.00 2.00 2.00 2.00 2.07
100 200 8.00 800 2.00 2.00 2.00 200 200 2.00 2.05 2.00 2.00 2.15 2.00 2.00 2.00 2.04
200 30 8.00 586 1.66 2.02 1.97 1.67 1.20 247 4.03 2.00 2.29 3.84 2.00 1.99 2.00 2.15
200 60 8.00 8.00 2.00 200 200 200 197 202 363 200 201 3.63 2.00 2.00 2.00 2.06
200 100 8.00 8.00 2.00 2.00 200 200 200 200 404 2.00 2.00 4.42 2.00 2.00 2.00 2.05
200 200 8.00 8.00 2.00 2.00 200 200 200 200 713 2.00 200 7.85 2.00 2.00 2.00 2.03

Tmean 7.96 707 150 2.01 1.73 146 1.37 2.08 4.93 2.24 2.09 5.23 232 1.98 1.99 2.09

RMSE | 5.96 580 0.65 0.06 043 070 0.77 0.17 373 0.68 0.19 4.04 091 0.03 0.01 0.10

Part I11.2 : (r°,0%,0%,8) = (3,3,3,0), p; ~ i.i.d. U(0,0.85)

20 30 7.97 800 1.00 1.36 1.00 1.00 1.00 293 800 542 1.64 8.00 523 3.29 3.46 0.83
20 60 7.97 800 1.00 1.16 1.00 1.00 1.00 269 796 340 1.63 7.96 312 271 298 0.72
20 100 7.99 8.00 1.00 1.14 1.00 1.00 1.00 483 708 336 4.05 7.72 3.09 238 3.01 1.69
20 200 7.96 800 1.00 1.11 1.00 1.00 1.00 4.75 5.28 2.73 4.04 5.20 2.10 2.47 3.07 2.79
30 30 7.99 799 1.00 138 1.00 1.00 1.00 1.86 8.00 3.97 1.27 8.00 3.71 231 258 1.03
30 60 8.00 800 1.00 273 1.00 100 1.00 472 795 391 3.88 7.98 352 3.19 3.85 1.65
30 100 7.99 800 1.00 221 1.00 1.00 1.00 450 631 294 3.69 6.60 2.37 3.19 3.82 197
30 200 7.97 8.00 1.00 2.08 1.00 1.00 1.00 5.12 582 212 4.08 5.46 1.94 3.98 4.66 4.70
100 30 8.00 768 1.00 3.13 1.00 1.00 1.00 5.65 7.97 3.72 4.99 7.95 3.17 3.29 3.79 0.96
100 60 8.00 8.00 1.00 5.59 1.23 1.00 1.00 5.81 7.99 4.08 5.57 7.99 3.28 5.44 5.64 3.66
100 100 8.00 800 1.02 599 428 1.05 1.00 598 800 483 597 8.00 4.41 5.94 5.97 5.92
100 200 8.00 800 1.09 6.00 581 145 1.00 6.00 6.07 516 6.00 6.13 4.42 6.00 6.00 6.02
200 30 8.00 7.32 1.00 349 1.00 1.00 1.00 6.43 778 335 6.01 7.72 2.71 3.87 4.38 0.86
200 60 8.00 8.00 1.00 5.93 228 1.00 1.00 6.01 754 417 598 7.47 3.57 5.69 5.83 4.90
200 100 8.00 8.00 1.06 6.00 585 1.48 1.00 6.00 7.69 5.93 6.00 7.70 4.86 6.00 6.00 6.01
200 200 8.00 8.00 5.87 6.00 6.00 6.00 4.67 6.00 7.99 6.00 6.00 8.00 5.99 6.00 6.00 6.01

Tmean 7.99 794 132 346 222 137 123 496 7.34 4.04 4.43 7.37 3.59 4.11 4.44 3.11

RMSE | 1.99 1.94 483 325 425 4.78 485 1.69 1.61 2.23 2.28 1.65 265 237 1.99 3.57
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Part IV.1 :(r°,0%,0%,8) = (1,3,3,0.2), p; ~ i.i.d. U(0,0.85)

N T | AIC CAIC BIC HQ, HQ; HQ, HQ; IC,. IC, BIC; IC., IC,, BIC;, ER GR ED
20 30 7.95 799 1.89 221 197 166 1.19 249 800 4.04 496 8.00 6.26 1.89 1.98 2.50
20 60 7.93 8.00 1.82 293 200 1.60 1.11 297 7.20 2.99 2.70 7.99 3.17 214 231 297
20 100 7.94 8.00 191 3.17 201 1.78 1.19 3.00 3.32 2.97 3.95 7.76 292 219 239 3.03
20 200 7.97 8.00 1.98 3.80 201 197 133 3.00 300 288 473 7.74 243 2.06 2.28 3.01
30 30 7.95 793 1.85 3.13 239 149 1.09 322 800 365 320 8.00 3.98 248 2.75 3.23
30 60 7.97 8.00 2.05 337 268 191 133 355 760 325 340 7.99 3.22 248 2.82 3.63
30 100 7.95 8.00 250 3.58 298 236 1.74 3.75 4.30 3.08 3.48 7.71 3.03 2.70 297 3.84
30 200 7.94 8.00 2.00 3.74 289 2.00 1.41 3.98 4.00 3.02 3.65 4.57 3.00 2.78 3.30 4.02
100 30 8.00 728 1.92 360 201 190 159 6.02 791 385 6.09 7.95 3.74 197 2.00 2.68
100 60 8.00 800 1.99 6.89 237 200 191 731 800 4.60 6.76  8.00 4.06 1.99 2.02 2.46
100 100 8.00 800 2.01 7.90 460 202 200 776 800 531 7.63 8.00 4.82 2.00 2.00 2.21
100 200 8.00 800 220 800 7.00 298 2.00 8&8.00 8.00 6.14 8.00 8.00 5.86 2.00 2.00 2.02
200 30 8.00 6.06 1.81 202 199 182 142 338 6.96 2.04 2.78 6.54 2.01 1.99 2.00 2.08
200 60 8.00 8.00 2.00 3,57 200 200 200 582 800 2.04 550 8.00 2.01 2.00 2.00 2.03
200 100 8.00 800 2.00 7.88 200 200 200 793 800 217 7.89 8.00 2.08 2.00 2.00 2.02
200 200 8.00 8.00 2.00 8.00 526 200 200 800 800 3.15 800 8.00 2.89 2.00 2.00 2.00

Tmean 7.98 7.83 2.00 4.61 2.89 197 158 5.01 6.77 3.45 5.15 7.64 3.47 217 230 2.73

RMSE | 5.98 585 0.16 340 168 033 0.55 3.67 511 1.82 3.69 5.71 1.92 0.32 0.51 0.99

Part IV.2 : (r°,0%,0%,8) = (3,3,3,0.2), p; ~ i.i.d. U(0,0.85)

20 30 7.99 800 1.00 3,50 1.00 1.00 1.00 6.09 800 6.20 5.08 8.00 6.13 3.19 342 1.24
20 60 7.99 8.00 1.00 4.57 1.00 100 100 7.26 800 573 7.36 8.00 551 540 5.66 1.84
20 100 7.99 800 1.00 5.22 1.11 100 1.00 717 791 493 7.59 7.99 4.78 4.54 5.29 3.84
20 200 8.00 8.00 1.00 396 1.00 1.00 1.00 6.66 7.12 3.96 6.64 7.75 3.12 4.26 5.01 3.58
30 30 8.00 8.00 1.00 5.57 1.01 1.00 1.00 6.88 8.00 6.47 6.24 8.00 6.28 4.63 4.96 1.42
30 60 8.00 8.00 1.00 6.47 1.06 100 1.00 7.52 800 598 7.61 8.00 6.01 542 6.09 2.11
30 100 8.00 800 1.00 7.01 1.04 100 100 7.76 800 546 7.57 8.00 4.77 5.89 6.59 3.25
30 200 8.00 800 1.00 7.37 1.05 100 100 795 800 583 7.93 8.00 538 7.46 7.61 6.44
100 30 8.00 800 1.00 6.79 1.01 1.00 1.00 7.96 8.00 5.21 7.93 8.00 4.75 3.72 4.03 0.55
100 60 8.00 800 1.00 798 2.11 1.00 1.00 8&8.00 8.00 5.79 8.00 8.00 5.25 4.66 5.07 0.26
100 100 8.00 8.00 1.03 8.00 649 1.08 1.00 800 800 6.29 800 8.00 5.88 4.59 4.93 0.20
100 200 8.00 8.00 241 8.00 797 423 1.03 800 800 6.85 800 8.00 6.54 4.93 529 0.02
200 30 8.00 791 1.00 551 1.02 1.00 1.00 792 800 413 785 8.00 351 395 431 0.52
200 60 8.00 800 1.00 7.88 329 100 1.00 799 800 514 7.97 8.00 4.53 4.55 5.07 1.06
200 100 8.00 8.00 209 800 6.16 394 1.01 8.00 8.00 5.94 8.00 8.00 5.85 5.83 5.93 3.18
200 200 8.00 8.00 5.28 800 7.59 5.89 3.38 8.00 8.00 6.01 8.00 8.00 597 5.76 585 3.89

Tmean 8.00 799 143 649 274 1.70 115 757 7.94 5.62 7.49 7.98 5.27 4.92 532 2.09

RMSE | 2.00 1.99 4.70 159 4.15 455 488 1.67 1.95 0.85 1.69 1.98 1.19 1.46 1.18 4.28
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Table 5: Sensitivity to signal-to-noise ratio

Part 1.1 : (r°,0%,a,p,8) = (1,1,0.5,0,0), SNR=1

N T AIC CAIC BIC HQ, HQs HQi HQs IC, IC,s BIC; IC,, IC,s, BIC;;, ER GR ED
20 30 7.92 799 1.00 1.00 1.00 1.00 1.00 1.00 8.00 212 1.00 8.00 219 1.00 1.00 1.07
20 60 784 800 1.00 1.00 1.00 1.00 1.00 1.00 1.02 1.00 1.00 1.49 1.00 1.00 1.00 1.03
20 100 784 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
20 200 785 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
30 30 7.88 787 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.00 1.00 8.00 1.00 1.00 1.00 1.03
30 60 760 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.57 1.00 1.00 1.00 1.02
30 100 7.06 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
30 200 538 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 30 5.66 1.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 60 333 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 100 305 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.00 1.02
100 200 1.31 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 60 1.06 374 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 1.33 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.77 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tmean | 487 690 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.00 1.94 1.07 1.00 1.00 1.02

RMSE | 479 634 0.00 000 0.00 0.00 0.00 0.00 247 0.28 000 248 0.30 0.00 0.00 0.02

Part 1.2: (r°,03,a,p,8) = (3,1,0.5,0,0), SNR=3

20 30 7.92 798 1.00 1.01 1.00 1.00 1.00 1.13 800 296 1.02 8.00 2.58 1.88 1.97 0.92
20 60 787 800 1.00 1.02 1.00 1.00 1.00 1.51 322 1.89 117 3.13 1.58 2.08 221 1.84
20 100 787 800 1.00 1.02 1.00 1.00 1.00 1.60 221 140 107 175 1.03 1.83 1.92 227
20 200 788 800 1.00 1.66 1.00 1.00 1.00 3.00 3.00 230 298 3.00 2.10 2.99 3.00 3.00
30 30 7.91 790 1.00 1.01 1.00 1.00 1.00 1.08 800 1.77 1.02 8.00 1.49 1.45 1.55 1.37
30 60 784 800 1.00 148 1.00 1.00 1.00 2.05 3.04 192 169 3.20 1.66 2.04 2.26 2.76
30 100 767 800 1.00 154 1.00 1.00 1.00 2.86 3.00 1.83 217 299 1.15 295 298 3.00
30 200 716 800 1.00 1.87 1.00 1.00 1.00 299 3.00 158 260 2.96 1.03 3.00 3.00 3.01
100 30 770 312 1.00 120 1.00 1.00 1.00 2.01 280 1.33 148 257 1.05 2.28 243 284
100 60 6.52 800 1.00 266 1.09 1.00 1.00 284 3.00 1.8 265 3.00 1.28 294 297 3.00
100 100 6.15 800 1.02 3.00 1.89 1.03 1.00 3.00 3.00 224 296 3.01 1.77 3.00 3.00 3.00
100 200 3.78 800 1.02 3.00 273 1.16 1.00 3.00 3.00 237 3.00 3.00 1.91 3.00 3.00 3.01
200 30 4.06 298 1.00 1.42 1.00 1.00 1.00 247 278 129 201 2.56 1.04 2.63 2.73 3.01
200 60 331 460 1.00 297 175 1.01 1.00 299 3.00 209 297 3.00 1.61 299 299 3.02
200 100 3.75 800 123 3.00 287 156 1.01 3.00 3.00 267 3.00 3.00 2.23 3.00 3.00 3.00
200 200 439 800 279 300 3.00 297 206 3.00 3.00 3.00 300 3.00 2.96 3.00 3.00 3.01

Tmean | 6.36 716 1.13 193 146 1.17 1.07 241 3.57 203 217 3.51 1.65 2.57 2.63 2.63

RMSE | 3.80 452 192 135 1.71 189 195 092 178 110 1.14 1.80 1.46 0.68 0.61 0.75

Part 1.3 : (r°,0%,a,p,8) = (5,1,0.5,0,0), SNR=3

20 30 7.89 799 1.00 1.03 1.00 1.00 1.00 1.16 8.00 3.19 1.02 8.00 2.87 1.98 2.07 0097
20 60 792 800 1.00 1.01 1.00 1.00 1.00 1.16 4.77 1.75 1.03 4.5 1.36 1.84 1.98 1.08
20 100 788 800 1.00 1.00 1.00 1.00 1.00 1.14 251 1.13 1.02 161 1.02 205 224 1.05
20 200 7.91 800 1.00 1.00 1.00 1.00 1.00 1.17 2.04 1.00 1.00 1.05 1.00 3.25 3.47 2.00
30 30 7.93 793 1.00 1.02 1.00 1.00 1.00 1.08 8.00 2.07 1.01 8.00 1.62 1.80 1.95 1.15
30 60 786 800 1.00 1.03 1.00 1.00 1.00 1.44 448 148 115 4.12 1.20 223 242 1.42
30 100 780 800 1.00 1.00 1.00 1.00 1.00 1.10 321 1.01 101 235 1.00 245 2.72 1.62
30 200 757 800 1.00 1.00 1.00 1.00 1.00 1.71 280 1.00 1.10 2.13 1.00 3.31 3.66 3.25
100 30 796 421 1.00 1.01 1.00 1.00 1.00 1.38 3.11 1.06 1.09 245 1.00 2.05 2.33 1.74
100 60 764 800 1.00 170 1.00 1.00 1.00 227 492 116 151 486 1.01 4.06 429 4.71
100 100 755 800 1.00 3.21 1.00 1.00 1.00 3.16 500 1.26 244 501 1.03 4.93 4.98 5.01
100 200 6.41 800 1.00 4.93 1.63 1.00 1.00 4.97 500 2.07 489 5.00 1.33 5.00 5.00 5.00
200 30 736 3.82 1.00 1.04 1.00 1.00 1.00 1.93 287 1.04 135 224 1.00 2,59 295 3.45
200 60 597 571 1.00 262 1.00 1.00 1.00 3.67 486 1.18 297 4.75 1.02 4.86 4.93 4.99
200 100 6.37 800 1.00 4.59 130 1.00 1.00 474 500 1.70 4.36  5.00 1.14 5.00 5.00 5.00
200 200 6.77 800 1.03 500 471 150 1.00 500 500 344 500 5.00 2.67 5.00 5.00 5.01

Tmean | 7-42 735 1.00 201 1.29 1.03 1.00 232 447 1.60 200 4.13 1.33 3.28 3.44 297

RMSE | 2.51 2.73 4.00 3.34 3.82 397 4.00 3.04 1.76 348 3.33 217 371 214 198 2.64
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Part IL1 : (r°,0%,a,p,8) = (1,3,0.5,0,0), SNR=1

N T AIC CAIC BIC HQ., HQs HQi HQs IC, IC, BIC; IC,, IC,s, BIC3;, ER GR ED
20 30 791 798 100 1.00 1.00 1.00 1.00 1.00 800 2.06 1.00 800 237 1.00 1.00 1.05
20 60 7.87 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 112  1.00 1.00 1.00 1.03
20 100 790 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.03
20 200 780 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
30 30 7.88  7.88 1.00 1.00 1.00 1.00 1.00 1.00 800 1.01 1.00 800  1.01 1.00 1.00 1.03
30 60 7.69 800 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.07  1.00 1.00 1.00 1.01
30 100 | 691 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.03
30 200 | 524 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.01
100 30 562  1.87 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.02
100 60 339 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.01
100 100 | 285 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.01
100 200 1.34 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.01
200 30 1.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.02
200 60 1.09 370 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
200 100 1.31 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.75 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.02

Tmean | 485  6.90 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.00 1.89 1.09 1.00 1.00 1.02

RMSE | 478  6.34 0.00 0.00 0.00 0.00 0.00 0.00 247 0.27 0.00 248  0.34 0.00 0.00 0.02

Part I1.2 : (r°,03, o, p, 8) = (3,3,0.5,0,0), SNR=7

20 30 791 798 100 1.01 1.00 1.00 1.00 1.17 800 3.04 1.03 800 280 211 220 1.01
20 60 791 800 1.00 1.02 1.00 1.00 1.00 1.45 333 190 1.10 3.72 150 1.53 1.67 1.90
20 100 791 800 1.00 1.24 100 1.00 1.00 271 298 215 1.95 290  1.68 2.71 284 2098
20 200 7.87 800 1.00 1.24 100 1.00 1.00 2.81 297 1.67 233 278 122 294 297 3.00
30 30 790 7.88 1.00 1.07 1.00 1.00 1.00 1.27 800 219 1.06 800  1.90 1.73 1.84 1.69
30 60 784 800 1.00 1.13 1.00 1.00 1.00 1.91 310 1.67 1.29 3.13 124 244 259 273
30 100 762 800 1.00 1.05 1.00 1.00 1.00 1.71 272 110 1.24 247  1.01 2.07 225 284
30 200 7.03 800 1.00 1.66 1.00 1.00 1.00 2.07 246 142 1.75 228  1.00 2.42 252 3.00
100 30 770 318 1.00 1.38 1.00 1.00 1.00 222 285 154 1.82 275 120 2.36 252 288
100 60 6.42 800 1.00 247 1.19 100 1.00 269 3.00 1.81 248 3.00 1.45 281 287 3.00
100 100 | 610 800 1.00 297 150 1.00 1.00 298 3.00 1.99 291 3.00 133 3.00 3.00 3.02
100 200 | 374 800 106 3.00 295 135 1.00 3.00 3.00 277 3.00 3.00 230 3.00 3.00 3.00
200 30 436 298 1.00 1.32 1.00 1.00 1.00 239 273 121 1.89 249  1.03 256 2.66 2.99
200 60 330 462 100 293 149 101 1.00 299 300 1.91 295 3.00 1.38 3.00 3.00 3.01
200 100 | 3.80 800 1.66 3.00 298 214 1.09 3.00 3.00 290 3.00 3.00 260 3.00 3.00 3.00
200 200 | 440 800 292 3.00 300 299 251 3.00 3.00 300 3.00 300 299 3.00 3.00 3.01

Tmean | 6.36 717 1.7 184 1.44 122 110 234 357 202 205 353 166 254 2.62 269

RMSE | 379 452 190 143 173 186 193 092 1.78 115 121 180 148 0.65 0.56 0.66

Part I1.3 : (r°,0%, ., p, 8) = (5,3,0.5,0,0), SNR=7

20 30 792 800 1.00 1.01 1.00 1.00 1.00 1.08 8.00 3.22 1.01 800  2.87 218 223 0.77
20 60 794 800 1.00 1.00 1.00 1.00 1.00 1.29 4.62 1.80 1.10 459  1.56 1.70 1.80 1.20
20 100 7890 800 1.00 1.04 1.00 1.00 1.00 1.10 1.90 1.07 1.00 1.15  1.00 1.75 1.87 1.05
20 200 7.90 800 1.00 1.00 1.00 100 1.00 1.05 159 1.00 1.00 1.05  1.00 2.67 3.03 3.20
30 30 794 791 100 1.00 1.00 1.00 1.00 1.02 800 1.63 1.01 800 1.33 1.86 1.97 0.69
30 60 7.86 800 1.00 1.03 1.00 1.00 1.00 1.34 4.01 133 1.07 401  1.08 2.09 225 164
30 100 7.82 800 1.00 1.00 1.00 1.00 1.00 1.23 2.8 1.01 1.03 242  1.00 2.35 2.53 1.80
30 200 770 800 1.00 1.09 1.00 1.00 1.00 2.81 3.05 1.03 1.86 296  1.00 3.08 3.28 3.77
100 30 793 431 100 1.02 100 1.00 1.00 1.39 3.23 110 1.12 266  1.01 2.17 2.38 1.69
100 60 7.67 800 1.00 210 1.00 1.00 1.00 2.76 497 132 211 496  1.07 4.36 4.57 4.83
100 100 7.50 800 1.00 3.76 1.06 1.00 1.00 3.78 501 1.73 296 5.02 117 489 4.95 5.01
100 200 | 635 800 1.00 475 1.83 100 1.00 486 500 2.04 458 500  1.56 5.00 5.00 5.00
200 30 7.39 370 1.00 1.02 1.00 1.00 1.00 1.61 250 1.01 121 1.94  1.00 242 272 291
200 60 591 567 1.00 263 1.01 100 1.00 363 483 1.16 297 470  1.01 4.85 4.92 5.00
200 100 | 6.34 800 1.00 4.64 1.44 1.00 1.00 4.73 500 1.76 449 500 120 5.00 5.00 5.00
200 200 | 6.77 800 1.02 500 463 143 100 500 500 331 500 500 258 5.00 5.00 5.00

Tmean | 743 735 1.00 207 1.31 1.03 1.00 242 435 160 210 415 134 3.21 3.34 3.04

RMSE | 252 273 400 330 379 397 4.00 297 191 348 323 217 370 222 209 2.60
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Part IIL.1 : (r°, 03, a, p, B) = (1,1,0.5,0,0), SNR=2

N T |AIC CAIC BIC HQ, HQ; HQs HQ,; IC,. IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.91 798 1.00 1.00 1.00 1.00 1.00 1.00 8.00 2.14 1.01 8.00 3.72 1.00 1.00 1.08
20 60 7.85 8.00 1.00 1.00 100 1.00 1.00 1.00 1.02 1.00 1.23 8.00 2.56 1.00 1.00 1.02
20 100 7.87 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.41 1.00 1.00 1.00 1.01
20 200 7.84 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.06 4.96 1.00 1.00 1.00 1.03
30 30 7.92 790 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.01 1.00 8.00 1.34 1.00 1.00 1.03
30 60 7.63 8.00 1.00 100 100 1.00 1.00 1.00 1.01 1.00 1.00 7.84 1.03 1.00 1.00 1.01
30 100 7.03 8.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.20 1.00 1.00 1.00 1.02
30 200 5.38 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 30 5.35 1.88 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
100 60 3.31 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02 1.00 1.00 1.00 1.02
100 100 2.77 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.51 1.00 1.00 1.00 1.02
100 200 1.36 8.00 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.03
200 30 1.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 60 1.07 370 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 100 1.39 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.80 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01

Tmean 4.84 6.90 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.07 1.02 3.06 1.29 1.00 1.00 1.02

RMSE | 4.77 6.34 0.00 0.00 0.00 0.00 0.00 0.00 2.47 0.29 0.06 3.62 0.79 0.00 0.00 0.03

Part I11.2 : (r°,0%,a, p, B8) = (3,1,0.5,0,0), SNR=2

20 30 7.93 799 1.04 241 1.14 1.00 1.00 2.86 8.00 3.39 2.73 8.00 3.98 2.37 2.60 2.90
20 60 7.93 8.00 1.79 3.00 244 141 1.02 3.00 3.58 3.00 3.21 8.00 3.28 2.93 298 3.01
20 100 7.90 8.00 124 299 208 1.09 1.00 3.00 3.00 3.00 3.01 5.04 3.00 2.96 2.99 3.00
20 200 7.87 8.00 116 3.01 278 1.12 1.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
30 30 7.94 791 105 280 135 1.00 1.00 296 8.00 3.00 2.86 8.00 3.02 2.78 2.89 3.01
30 60 7.84 800 126 3.00 239 1.09 1.00 3.00 3.10 3.00 3.00 4.04 3.00 2,99 3.00 3.01
30 100 7.76 8.00 137 3.00 284 1.22 1.00 3.00 3.00 3.00 3.00 3.05 3.00 3.00 3.00 3.01
30 200 7.14 8.00 240 3.00 3.00 244 127 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
100 30 7.61 3.12 194 3.00 27 175 1.09 3.00 3.00 3.00 3.00 3.00 2.98 299 3.00 3.03
100 60 6.34 8.00 299 3.00 3.00 299 291 3.00 3.00 3.00 3.00 3.01 3.00 3.00 3.00 3.00
100 100 5.84 8.00 3.00 3.00 3.00 3.00 299 3.00 3.00 3.00 3.00 3.97 3.00 3.00 3.00 3.01
100 200 3.85 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
200 30 4.23 3.00 204 3.00 288 205 121 3.00 3.00 2.99 3.00 3.00 2.97 3.00 3.00 3.00
200 60 3.29 465 299 3.00 3.00 3.00 290 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 100 3.76 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 200 4.23 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01

Tmean 6.34 717 2.08 295 2.60 201 177 299 3.67 3.02 2.99 4.19 3.08 294 297 3.00

RMSE | 3.78 452 1.22 016 070 131 154 0.04 1.77 0.10 0.09 2.25 0.26 0.17 0.10 0.03

Part 1IL3 : (r°,02, o, p, B) = (5,1,0.5,0,0), SNR=2

20 30 7.92 8.00 1.00 229 1.03 1.00 1.00 3.28 8.00 4.42 2.61 8.00 4.74 2.25 255 2.63
20 60 7.95 8.00 1.00 322 1.04 100 1.00 4.73 6.85 4.32 4.53 7.86 4.19 3.95 4.37 4.53
20 100 7.93 8.00 1.00 4.51 1.00 1.00 1.00 4.99 5.01 4.36 5.00 7.35 4.05 3.04 4.00 5.00
20 200 7.93 8.00 1.00 233 1.00 1.00 1.00 4.98 5.00 3.20 4.87 4.99 3.08 4.69 4.92 5.00
30 30 7.97 795 1.02 329 112 1.00 1.00 4.16 8.00 4.47 3.54 8.00 4.37 2.75 3.36 3.92
30 60 7.92 8.00 1.01 464 162 1.00 1.00 4.96 5.57 4.58 4.94 7.67 4.63 4.71 4.87 5.00
30 100 7.89 8.00 101 497 164 1.00 1.00 5.00 5.00 4.84 5.00 6.45 4.58 4.95 5.00 5.00
30 200 7.69 800 1.00 5.00 1.69 1.00 1.00 5.00 5.00 4.87 5.00 5.00 4.58 5.00 5.00 5.00
100 30 7.98 5.01 1.03 458 1.74 1.02 1.00 4.93 5.00 4.33 4.85 5.01 3.90 4.72 4.87 4.99
100 60 7.71 8.00 296 5.00 492 3.03 1.06 5.00 5.00 4.98 5.00 5.05 4.88 5.00 5.00 5.01
100 100 7.56 8.00 4.75 5.00 5.00 486 271 5.00 5.00 5.00 5.00 5.89 499 5.00 5.00 5.01
100 200 6.39 8.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
200 30 7.55 5.00 1.02 468 214 1.02 1.00 4.96 4.99 4.03 4.94 4.99 3.64 4.92 4.96 5.00
200 60 5.94 570 4.18 5.00 498 4.50 1.85 5.00 5.00 4.97 5.00 5.00 4.92 5.00 5.00 5.01
200 100 6.37 8.00 499 5.00 5.00 499 492 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
200 200 6.74 8.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Timean 7.47 748 231 434 275 234 191 481 5.53 4.59 4.71 6.02 4.47 4.44 4.62 4.76

RMSE | 2.55 271 320 1.15 286 3.20 3.45 0.48 1.17 0.63 0.71 1.61 0.76 1.06 0.80 0.66
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Part IV.1: (r°, 0%, a, p, 8) = (1,3,0.5,0,0), SNR=2

N T |AIC CAIC BIC HQ, HQ; HQs HQ,; IC,. IC,; BIC; ICp, IC,m, BIC;, ER GR ED
20 30 7.90 799 1.00 1.00 1.00 1.00 1.00 1.00 8.00 2.02 1.01 8.00 4.35 1.00 1.00 1.08
20 60 7.85 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02 1.00 1.00 2.67 1.01 1.00 1.00 1.02
20 100 7.79 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 4.71 1.03 1.00 1.00 1.02
20 200 7.83 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30 30 7.89 7.88 1.00 1.00 1.00 1.00 1.00 1.00 8.00 1.01 1.00 8.00 1.12 1.00 1.00 1.04
30 60 7.60 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 5.34 1.00 1.00 1.00 1.04
30 100 6.97 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.00 1.03
30 200 5.39 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
100 30 5.67 1.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
100 60 3.41 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02 1.00 1.00 1.00 1.04
100 100 2.80 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.68 1.00 1.00 1.00 1.02
100 200 1.31 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 30 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 60 1.06 3.78 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.02
200 100 1.33 800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01
200 200 1.86 8.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tmean 4.85 691 1.00 1.00 1.00 1.00 1.00 1.00 1.88 1.06 1.00 2.53 1.22 1.00 1.00 1.02

RMSE | 4.78 6.34 0.00 0.00 0.00 0.00 0.00 0.00 2.47 0.26 0.00 2.89 0.84 0.00 0.00 0.03

Part IV.2: (r°,0%,a,p,3) = (3,3,0.5,0,0), SNR=2

20 30 7.92 799 1.01 232 1.07 1.00 1.00 2.84 8.00 3.41 2.55 8.00 4.20 2.22 248 2.87
20 60 7.94 8.00 1.01 283 1.22 1.00 1.00 3.00 3.54 3.00 3.00 6.98 3.00 2.70 291 3.01
20 100 7.92 8.00 141 3.01 253 1.21 1.00 3.00 3.00 3.00 3.01 3.67 3.00 3.00 3.00 3.01
20 200 7.86 8.00 1.03 3.01 243 1.02 1.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
30 30 7.93 790 1.05 257 1.28 1.00 1.00 2.88 8.00 2.98 2.66 8.00 299 2,50 2.70 3.00
30 60 7.84 800 1.65 3.00 271 131 1.00 3.00 3.10 3.00 3.00 6.33 3.00 3.00 3.00 3.01
30 100 7.66 8.00 251 3.00 299 221 1.02 3.00 3.00 3.00 3.00 3.46 3.00 3.00 3.00 3.01
30 200 7.30 8.00 153 3.00 297 1.58 1.02 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.02
100 30 7.74 3.15 133 297 236 1.24 1.00 3.00 3.00 2.97 2.99 3.00 2.88 294 298 3.00
100 60 6.57 8.00 299 3.00 3.00 299 274 3.00 3.00 3.00 3.00 3.02 3.00 3.00 3.00 3.00
100 100 6.01 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.99 3.00 3.00 3.00 3.01
100 200 3.84 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 30 4.07 3.00 200 3.00 285 2.03 125 3.00 3.00 2.99 3.00 3.00 2.96 2.99 3.00 3.00
200 60 3.31 4.66 3.00 3.00 3.00 3.00 298 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 100 3.93 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01
200 200 4.28 800 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.01

T'mean 6.38 717 203 292 253 197 1.75 298 3.67 3.02 2.95 4.19 3.06 2.90 294 3.00

RMSE | 3.82 452 128 021 083 134 156 0.05 1.77 0.10 0.14 2.21 0.30 0.24 0.15 0.03

Part IV.3: (r°,0%,a,p, 3) = (5,3,0.5,0,0), SNR=2

20 30 7.94 8.00 1.03 3.10 1.16 1.00 1.00 4.06 8.00 4.76 4.18 8.00 5.02 2.72 3.18 3.19
20 60 7.95 8.00 1.01 486 1.20 1.00 1.00 5.00 6.88 4.96 5.03 7.91 4.93 4.79 491 4.99
20 100 7.94 8.00 1.00 3.52 1.06 1.00 1.00 4.58 4.96 3.92 4.12 6.26 3.49 3.81 4.27 4.77
20 200 7.92 8.00 1.00 495 1.05 1.00 1.00 5.00 5.00 4.49 5.00 5.07 4.38 5.00 5.00 5.00
30 30 7.95 793 1.01 3.01 1.07 1.00 1.00 3.73 8.00 4.14 2.97 8.00 4.03 2.99 3.35 3.49
30 60 7.92 8.00 1.01 4.07 142 1.00 1.00 4.83 5.60 4.21 4.72 7.50 4.09 4.48 4.77 4.95
30 100 7.89 8.00 1.06 4.66 2.05 1.03 1.00 4.99 5.00 4.26 4.96 5.23 4.14 4.88 4.97 5.00
30 200 7.72 8.00 1.02 492 3.63 1.02 1.00 5.00 5.00 4.20 5.00 5.00 4.19 4.99 5.00 5.01
100 30 7.96 5.00 1.03 426 1.62 1.01 1.00 4.84 4.99 3.96 4.78 4.99 3.69 4.44 4.74 4.97
100 60 7.72 8.00 244 500 472 251 1.06 5.00 5.00 4.89 5.00 5.03 4.71 4.99 5.00 5.00
100 100 7.54 8.00 4.81 5.00 5.00 4.89 3.01 5.00 5.01 5.00 5.00 5.77 5.00 5.00 5.00 5.01
100 200 6.35 8.00 5.00 5.00 5.00 5.00 4.98 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.01
200 30 7.52 5.00 1.03 4.62 195 1.03 1.00 4.96 4.99 3.96 4.93 4.99 3.51 4.82 494 5.01
200 60 5.98 5.69 4.10 5.00 499 4.44 1.75 5.00 5.00 4.98 5.00 5.00 4.93 5.00 5.00 5.01
200 100 6.36 8.00 499 5.00 5.00 5.00 4.92 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
200 200 6.79 8.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.01

Tmean 7.47 7.48 228 450 287 231 192 4.81 5.53 4.55 4.73 5.86 4.44 4.56 4.70 4.78

RMSE | 2.55 270 322 085 274 322 345 041 1.17 0.62 0.60 1.48 0.79 0.84 0.65 0.59
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Table 6: Large variances for some cross-sectional units (DGP VI)

Part I.1 : (r°,p) = (3,2) without standardization

N T AIC CAIC BIC HQ, HQs HQ, HQ,; IC. IC, BIC; ER GR ED
50 50 7.61 8.00 1.04 3.87 1.58 1.01 1.00 3.82 7.75 3.41 3.79 3.89 4.00
50 100 7.08 8.00 1.21 4.00 3.86 1.18 1.00 4.00 4.00 3.58 4.00 4.00 4.01
50 200 5.48 8.00 1.69 4.00 4.00 2.50 1.00 4.00 4.00 3.27 4.00 4.00 4.01
100 50 7.67 7.80 144 3.00 270 142 1.01 3.92 4.98 298 334 376 4.96
100 100 7.29 8.00 291 4.84 3.00 2.95 2.19 4.61 5.00 3.02 414 448 5.00
100 200 6.46 800 3.00 500 495 3.00 299 500 5.00 3.04 461 488 5.00
200 50 4.17 3.14 1.26 2.99 2.58 1.40 1.03 3.02 3.95 2.79 279 286 5.03
200 100 7.79 8.00 2.99 3.00 3.00 3.00 2.88 3.27 6.82 3.00 3.00 3.00 7.01
200 200 7.76 800 3.00 646 3.00 3.00 300 470 7.00 3.00 3.00 3.00 7.00

Tmean 6.81 7.44 2.06 4.13 3.19 2.16 1.79 4.04 5.39 3.12 363 3.76 5.11

RMSE 3.99 4.69 1.26 1.57 0.93 1.18 1.51 1.21 2.75 0.26 0.86 1.01 2.38

Part 1.2 : (r°,p) = (3,2) with standardization

50 50 7.36 8.00 1.04 2.73 1.53 1.02 1.00 2.64 7.96 234 262 279 3.00
50 100 5.82 800 1.10 300 258 1.09 1.00 3.00 3.00 2.87 3.00 3.00 3.02
50 200 5.36 800 1.58 3.00 3.00 194 1.00 3.00 3.00 299 3.00 3.00 3.00
100 50 6.13 759 137  3.00 258 134 1.01 3.00 3.00 2.76 3.00 3.00 3.00
100 100 5.06 8.00 2.68 3.00 2.99 2.77 1.64 3.00 3.11 298 3.00 3.00 3.01
100 200 3.48 8.00 3.00 3.00 3.00 3.00 2.97 3.00 3.00 3.00 3.00 3.00 3.01
200 50 3.21 322 144 300 276 160 1.03 3.00 3.00 2.63 3.00 3.00 3.01
200 100 3.62 800 3.00 3.00 3.00 3.00 298 3.00 3.00 3.00 3.00 3.00 3.00
200 200 4.03 800 3.00 3.00 3.00 300 300 3.00 3.00 3.00 3.00 3.00 3.01

Tmean 4.90 7.42 2.02 2.97 2.72 2.08 1.74 2.96 3.56 284 296 298 3.01

RMSE 2.32 4.67 1.28 0.09 0.53 1.22 1.55 0.12 1.65 0.27 0.13 0.07 0.01

Part I1.1 : (r°,p) = (3,4) without standardization

50 50 7.69 8.00 413 499 485 337 117 500 7.86 490 379 470 5.01
50 100 7.23 8.00 4.03 4.97 4.56 4.02 2.97 4.99 5.00 421 214 326 5.00
50 200 6.28 800 491 500 500 493 474 500 5.00 5.00 4.96 5.00 5.01
100 50 7.91 7.91 1.18 7.00 3.47 1.18 1.01 6.99 7.00 6.53 6.95 6.98 7.00
100 100 7.83 8.00 6.15 7.00 7.00 6.92 1.11 7.00 7.01 691 7.00 7.00 7.01
100 200 7.56 800 7.00 7.00 700 700 7.00 7.00 7.00 7.00 7.00 7.00 7.00
200 50 4.76 370 1.31 299 256 140 1.02 8.00 8.00 771 511 4776 0.03
200 100 7.34 763 294 3.02 299 298 257 800 8.00 8.00 521 434 0.00
200 200 7.08 7.18 3.00 3.07 3.00 3.00 3.00 8.00 8.00 8.00 6.96 5.67 0.00

T'mean 7.08 7.38 385 5.00 449 3.87 273 6.66 6.99 6.47 546 541 4.01

RMSE | 4.18 4.58 2.06 2.58 2.17 2.16 1.94 3.87  4.15 3.73 294 272 311

Part 11.2 : (r°,p) = (3,4) with standardization

50 50 7.35 800 1.11 298 204 1.05 1.00 297 7.99 289 295 298 3.01
50 100 5.91 8.00 1.15 3.00 2.36 1.14 1.00 3.00 3.00 2.68 3.00 3.00 3.01
50 200 5.44 8.00 1.91 3.00 3.00 2.30 1.02 3.00 3.00 3.00 3.00 3.00 3.00
100 50 6.14 7.54 1.11 2.99 2.23 1.10 1.00 2.99 3.00 250 299 299 3.01
100 100 5.14 800 277 300 300 28 190 3.00 3.16 299 3.00 3.00 3.00
100 200 3.46 800 298 3.00 3.00 3.00 267 3.00 3.00 3.00 3.00 3.00 3.01
200 50 3.25 320 148 300 281 1.62 1.03 3.00 3.00 2.65 3.00 3.00 3.00
200 100 3.55 8.00 2.98 3.00 3.00 2.99 2.75 3.00 3.00 3.00 3.00 3.00 3.01
200 200 4.06 8.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Tmean 4.92 7.42 2.05 3.00 2.72 2.12 1.71 3.00 3.57 2.8 299 3.00 3.01

RMSE 2.34 4.66 1.25 0.01 0.47 1.22 1.53 0.01 1.66 0.23 0.02 0.01 0.01

7



Part IT1.1 : (r°,p) = (5, 2) without standardization

N T AIC CAIC BIC HQ, HQs HQ, HQ, IC,. IC, BICs ER GR ED
50 50 7.92 8.00 1.00 3.78 1.01 1.00 1.00 4.01 7.97 3.38  4.68 5.18 4.96
50 100 7.74 8.00 1.00 5.67 1.14 1.00 1.00 5.53 6.00 3.43 579 594 6.00
50 200 7.12 8.00 1.00 5.99 5.13 1.01 1.00 6.00 6.00 3.86 6.00 6.00 6.00
100 50 7.97 797 100 336 1.07 1.00 1.00 4.59 @ 6.92 2.68 4.89 564 590
100 100 7.93 800 1.03 6.82 256 1.05 1.00 6.27 7.02 3.65 699 6.99 7.00
100 200 7.68 800 137 700 698 207 101 7.00 7.00 479 700 7.00 7.01
200 50 5.38 5.01 1.00 4.63 1.77 1.00 1.00 4.90 5.94 3.09 3.88 442 230
200 100 7.73 8.00 1.75 5.00 4.86 2.64 1.04 5.25 8.00 4.42 482 489 287
200 200 7.99 800 496 501 500 500 469 6.65 8.00 5.00 5.00 5.00 4.62

Tmean 7.50 7.66 1.57 5.25 3.28 1.75 1.42 5.58 6.98 3.81 545 5.67 5.18

RMSE 2.62 2.82 3.64 1.20 2.72 3.49 3.77 1.10 2.15 1.40 1.10 1.09 1.59

Part II1.2 : (r°,p) = (5, 2) with standardization

50 50 7.83 8.00 1.00 2.91 1.02 1.00 1.00 2.70 7.99 245 396 431 381
50 100 7.16 8.00 1.00 4.05 1.48 1.00 1.00 4.26 5.00 286 4.73 482 4.96
50 200 6.49 800 1.00 486 152 1.00 1.00 496 5.00 240 5.00 5.00 5.00
100 50 7.64 7.81 1.00 3.96 1.21 1.00 1.00 4.09 4.97 236 456 4.74 491
100 100 7.27 8.00 1.07 5.00 3.97 1.14 1.00 4.99 5.08 3.68 5.00 5.00 5.01
100 200 5.78 8.00 1.81 5.00 4.89 3.04 1.01 5.00 5.00 4.11 5.00 5.00 5.01
200 50 5.92 5.03 1.00 4.61 1.69 1.00 1.00 4.82 4.99 237 498 499 5.00
200 100 6.11 800 209 500 492 320 1.10 5.00 5.00 424 500 5.00 5.00
200 200 6.40 800 499 500 500 500 495 500 5.00 5.00 500 5.00 5.00

Tmean 6.73 7.65 1.66 4.49 2.86 1.93 1.45 4.54 5.34 3.27 480 4.87 4.86

RMSE | 1.88 281 356 085 272 337 376 086 1.00 1.97 039 0.25 0.40

Part IV.1 : (r°,p) = (5,4) without standardization

50 50 7.96 800 1.00 6.01 1.03 1.00 1.00 5.06 8.00 413 563 6.18 5.64
50 100 7.86 800 1.00 698 163 1.00 1.00 6.76 7.00 431 696 6.97 7.00
50 200 7.62 800 1.00 700 699 1.00 1.00 7.00 7.00 4.67 7.00 7.00 7.00
100 50 7.91 7.94 1.00 3.44 1.07 1.00 1.00 4.68 7.98 277 290 3.69 1.01
100 100 7.98 8.00 1.19 5.11 3.89 1.34 1.00 7.08 8.00 432 333 397 0.35
100 200 7.98 800 200 675 504 328 1.06 800 8.00 493 427 456 0.10
200 50 5.19 500 1.00 462 165 1.00 1.00 4.77 6.51 2.68 345 383 1.88
200 100 5.47 7.92 2.10 5.00 4.89 3.09 1.11 5.21 8.00 421 475 486 4.31
200 200 6.53 8.00 4.86 5.00 5.00 4.99 4.38 6.39 8.00 498 499 499 4.99

Tmean 7.17 7.65 1.68 5.55 3.47 1.97 1.39 6.11 7.61 411 4.81 5.12 3.59

RMSE 2.42 2.81 3.53 1.27 2.56 3.33 3.76 1.58 2.67 1.19 143 123 298

Part IV.2 : (r°,p) = (5,4) with standardization

50 50 7.81 800 1.00 298 1.02 1.00 1.00 268 8.00 247  3.88 4.16 3.48
50 100 7.31 8.00 1.00 4.41 1.30 1.00 1.00 4.70 5.01 254 488 496 5.01
50 200 6.57 8.00 1.00 4.75 2.01 1.00 1.00 4.91 5.00 3.06 496 497 5.01
100 50 7.60 7.79 1.00 3.67 1.11 1.00 1.00 4.01 4.99 213 4.62 479 495
100 100 7.19 800 1.05 499 339 1.11 1.00 495 513 3.17 500 5.00 5.01
100 200 5.74 800 1.17 500 486 170 1.00 5.00 5.00 3.57 5.00 5.00 5.00
200 50 5.80 501 1.00 459 179 1.01 1.00 4.78 4.99 239 495 498 5.00
200 100 6.19 8.00 1.48 5.00 4.70 2.29 1.03 5.00 5.00 3.69 5.00 5.00 5.01
200 200 6.39 8.00 4.86 5.00 5.00 4.99 4.13 5.00 5.00 497 5.00 5.00 5.01

Tmean 6.73 7.64 1.51 4.49 2.80 1.68 1.35 4.56 5.35 3.11 481 4.87 4383

RMSE 1.88 2.80 3.69 0.85 2.72 3.55 3.78 0.85 1.00 2.06 040 0.29 0.51
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Part V.1 : (r°,p) = (8,2) without standardization

N T AIC CAIC BIC HQ, HQ; HQ, HQs IC. IC,: BIC; ER GR ED
50 50 12.00 12.00 1.00 1.67 1.00 1.00 1.00 2.21  12.00 4.51 3.16 3.93 1.08
50 100 11.90 12.00 1.00 6.22 1.00 1.00 1.00 5.47 8.93 4.75 7.29 7.95 6.13
50 200 11.80 12.00 1.00 8.15 1.05 1.00 1.00 7.34 8.41 4.18 8.41 8.70 8.82
100 50 12.00 10.90  1.00 1.88 1.00 1.00 100 3.07 925 3.49 469 567  2.00
100 100 12.00 12.00 100 742 130 1.00 1.00 6.55 10.10 466 960 9.87  9.88
100 200 11.60 12.00 1.00 10.00 3.23 1.00 1.00 9.93 10.00 5.40 10.00 10.00 10.00
200 50 11.00 7.87 1.00 3.09 1.01 1.00 1.00 4.63 7.86 3.13 3.93 5.08 1.74
200 100 12.00 12.00 1.00 7.52 2.85 1.01 1.00 7.58 11.70 4.63 11.10 11.80 11.80
200 200 12.00 12.00 1.14  11.30 7.85 2.95 1.00 9.22  12.00 6.85 12.00 12.00 12.00

Tmean 11.81 11.42 1.02 6.36 2.25 1.22 1.00 6.22  10.03 4.62 7.80 8.33 7.05

RMSE 3.82 3.66 6.98 3.66 6.13 6.81 7.00 3.05 2.51 3.53 3.05 2.77 4.28

Part V.2 :(r°,p) = (8,2) with standardization

50 50 12.00 12.00 1.00 1.71 1.00 1.00 1.00 1.49  12.00 3.94 3.34 3.88 0.80
50 100 11.80 12.00 1.00 2.03 1.00 1.00 1.00 2.12 7.57 2.67 4.46 5.38 1.99
50 200 11.70 12.00 1.00 502 1.00 1.00 1.00 549  7.27 3.7  6.76 714  5.04
100 50 12.00 9.61 1.00 2.11 1.00 1.00 1.00 2.30 7.46 2.72 4.57 5.42 2.61
100 100 11.60 12.00 1.00 5.84 1.11 1.00 1.00 4.65 8.27 3.19 7.60 7.74 7.72
100 200 10.10 12.00 1.00 7.61 2.57 1.01 1.00 7.54 8.00 3.93 8.00 8.00 8.01
200 50 11.60 7.96 1.00 3.49 1.01 1.00 1.00 4.47 6.79 2.53 6.18 6.83 6.82
200 100 10.80 12.00 100 745 221 1.00 1.00 7.32  8.00 3.56 800 800  8.00
200 200 10.40 12.00 156 800 794 442 1.02 8.00  8.00 6.60 800 800 8.01

Tmean 11.33 11.29 1.06 4.81 2.09 1.38 1.00 4.82 8.15 3.65 6.32 6.71 5.44

RMSE | 3.40 3.57 694 4.00 628 671 700  3.95 1.44 450  2.38 1.91 3.76

Part VI.1 : (r°,p) = (8,4) without standardization

50 50 12.00 12.00 1.00 1.45 1.00 1.00 1.00 231 12.00 5.22 4.10 4.83 0.78
50 100 11.90 12.00 1.00 828 1.00 1.00 1.00 5.09  9.79 464 596  7.25 433
50 200 11.80 12.00 100 961 1.11 1.00 1.00 7.83  9.84 4.81 988 994 995
100 50 12.00 11.90 1.00 2.21 1.00 1.00 1.00 3.31  11.10 4.00 4.08 5.25 1.33
100 100 12.00 12.00 1.00 9.86 1.16 1.00 1.00 6.19 12.00 4.81 10.60 11.40 10.70
100 200 12.00 12.00 1.00 12.00 2.23 1.00 1.00 11.60 12.00 5.64 12.00 12.00 12.00
200 50 8.95 791 100 321 101 100 1.00 3.73  8.07 277 287 350  0.44
200 100 9.39 11.80 1.00 7.56 2.61 1.00 1.00 7.11  12.00 4.12 4.15 4.87 0.20
200 200 11.40 12.00 1.21 8.00 7.89 3.15 1.00 9.13 12.00 6.31 6.81 7.20 0.09

Tmean 11.27 11.51 1.02 6.91 2.11 1.24 1.00 6.26  10.98 4.70 6.72 7.36 4.42

RMSE | 346 3.74 698 368 626 679 700 332 327 3.44 339 298 594

Part VI.2 : (r°,p) = (8,4) with standardization

50 50 12.00 12.00 1.00 1.22 1.00 1.00 1.00 1.10  12.00 3.25 2.98 3.51 0.62
50 100 11.80 12.00 1.00 2.44 1.00 1.00 1.00 2.71 7.58 2.98 4.87 5.64 1.98
50 200 11.40 12.00 1.00 2.06 1.00 1.00 1.00 3.21 6.78 1.67 7.23 7.52 5.93
100 50 12.00 9.59 1.00 2.48 1.00 1.00 1.00 2.49 7.46 2.86 4.47 5.26 2.25
100 100 11.60 12.00 1.00 6.10 1.10 1.00 1.00 4.94 8.24 3.36 7.87 7.94 7.95
100 200 10.00 12.00 100 761 311 1.00 1.00 7.54  8.00 420 800 800  8.00
200 50 11.60 797 100 303 100 100 1.00 377  6.46 215 596 676  6.15
200 100 10.60 12.00 1.00 7.49 2.29 1.00 1.00 7.19 8.00 3.54 8.00 8.00 8.00
200 200 10.30 12.00 1.80 8.00 7.81 4.83 1.05 8.00 8.00 6.50 8.00 8.00 8.00

Tmean 11.26 11.28 1.09 4.49 2.15 1.43 1.01 4.55 8.06 3.39 6.38 6.74 5.43

RMSE 3.33 3.57 6.92 4.36 6.23 6.68 6.99 4.18 1.51 4.79 241 1.97 3.82
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Table 7: Estimated number of factors for Stock and Watson’s (2002, 2005) data sets

Part I.1 : Stock and Watson (2002) without standardization

Tmae | AIC  CAIC BIC HQ, HQ3 HQy HQs I1Cy. IC,s BIC; FER GR FED
6 6 6 6 6 6 6 6 6 6 6 4 4 3
8 8 8 8 8 8 8 8 8 8 8 4 4 4
10 10 10 10 10 10 10 10 10 10 10 4 4 4
12 12 12 12 12 12 12 12 12 12 12 4 4 6
14 14 14 14 14 14 14 14 14 14 14 4 4 6
16 16 16 16 16 16 16 16 16 16 16 4 4 6

Part 1.2 : Stock and Watson (2002) with standardization
6 6 6 4 6 6 4 4 6 6 2 1 2 2
8 8 8 4 8 8 7 4 8 8 3 1 2 2
10 10 10 4 10 10 7 4 10 10 4 1 2 2
12 12 12 4 12 12 12 4 12 12 ) 1 2 2
14 14 14 4 14 14 12 4 14 14 6 1 2 2
16 16 16 4 16 16 12 4 16 16 7 1 2 2
Part II.1 : Stock and Watson (2005) without standardization
6 6 6 5 5 5 5) ) 6 6 6 1 1 3
8 8 8 8 8 8 8 8 8 8 8 1 1 4
10 10 10 10 10 10 10 10 10 10 10 1 10 4
12 12 12 12 12 12 12 12 12 12 12 1 10 4
14 14 14 14 14 14 14 14 14 14 14 1 10 4
16 16 16 15 16 16 16 15 16 16 16 1 10 4
Part I1.2 : Stock and Watson (2005) with standardization
6 6 6 6 6 6 6 2 6 6 2 1 1 1
8 8 8 6 8 7 6 2 7 8 2 1 1 1
10 10 10 6 10 7 6 2 7 10 3 1 1 1
12 12 12 6 12 7 6 2 7 12 4 1 1 1
14 14 14 6 14 7 6 2 7 14 4 1 1 1
16 16 16 6 16 7 6 2 7 16 ) 1 1 1
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Figure 5: Absolute values of Moscone and Tosetti’s (2009) test statistic
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