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A_x_B A Kronecker product B
Description
A_x_B() function gives A Kronecker product B
Usage
A_x_B(A,B)
Arguments
A A matrix.
B A matrix.
Value
A_x_B(A, B) returns the matrix A Kronecker product B, A ® B
Examples

A=matrix(rep(1,6),3,2)
B=matrix(seq(1,8),2,4 )
A_x_B(A,B)

check_periodicity Checking the periodicity of parameters in the regression model
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Description

check_periodicity() function allows to detect the periodicity of parameters in the regression model
using pseudo_gaussian_test. See Regui et al. (2024) for periodic simple regression model. 7" =
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Usage
check_periodicity(x,y,s)
Arguments
X A list of independent variables with dimension p.
y A response variable.

A period of the regression model.
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Value

check_periodicity()
returns the value of observed statistic, 7™, degrees of freedom, (S—1)x (p+2),
and p-value

References

Regui, S., Akharif, A., & Mellouk, A. (2024). "Locally optimal tests against periodic linear regres-
sion in short panels." Communications in Statistics-Simulation and Computation, 1-15. doi:10.1080/
03610918.2024.2314662

Examples

library(expm)
set.seed(6)

n=400

s=4
x1=rnorm(n,@,1.5)
x2=rnorm(n,@,0.9)
x3=rnorm(n, @, 2)
x4=rnorm(n,@,1.9)
y=rnorm(n,@,2.5)
x=1list(x1,x2,x3,x4)
check_periodicity(x,y,s)

DELTA Calculating the component of vector DELTA

Description

DELTA() function gives the value of the component of vector DELTA A. See Regui et al. (2024) for

A
periodic simple regression model. A = | Ay | , where Aj is a vector of dimension S with com-
Aj
1 om—1 =1 m=1 __ (n)
ponent ”aj . d(Zstsr,t), Ag is a vector of dimension pS with component "Ej Zo O Zsr5r)Ks ' Xstsrs
r= r—=

=1 m—1 —~
Agj is a vector of dimension .S with component ’;;2 3 Zorsrd(Zsisr) — 1.
S r=0

Usage

DELTA(x,phi,s,e,sigma)
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Arguments
X A list of independent variables with dimension p.
phi phi_n.
s A period of the regression model.
e The residuals vector.
sigma sd_estimation_for_each_s.
Value
DELTA() returns the values of A. See Regui et al. (2024) for simple periodic coefficients
regression model.
References

Regui, S., Akharif, A., & Mellouk, A. (2024). "Locally optimal tests against periodic linear regres-
sion in short panels." Communications in Statistics-Simulation and Computation, 1-15. doi:10.1080/
03610918.2024.2314662

estimate_para_adaptive_method
Adaptive estimator for periodic coefficients regression model

Description

estimate_para_adaptive_method() function gives the adaptive estimation of parameters of a periodic
coefficients regression model.

Usage

estimate_para_adaptive_method(n,s,y,x)

Arguments

n The length of vector y.

s A period of the regression model.

y A response variable.

X A list of independent variables with dimension p.
Value

beta_ad Parameters to be estimated.


https://doi.org/10.1080/03610918.2024.2314662
https://doi.org/10.1080/03610918.2024.2314662

6 GAMMA

Examples

set.seed(6)

n=400

s=4

x1=rnorm(n,@,1.5)
x2=rnorm(n,@,0.9)
x3=rnorm(n, @, 2)
x4=rnorm(n,0,1.9)
y=rnorm(n,®,2.5)
x=1list(x1,x2,x3,x4)
model=Im(y~x1+x2+x3+x4)
z=model$residuals
estimate_para_adaptive_method(n,s,y,x)

GAMMA Calculating the component of matrix GAMMA
Description
GAMMA() function gives the value of the component of matrix GAMMA I'. See Regui et al.
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Usage
GAMMA(x,phi,s,z,sigma)
Arguments
X A list of independent variables with dimension p.
phi phi_n.
s A period of the regression model.
z The residuals vector.

sigma sd_estimation_for_each_s.
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Value
GAMMA () returns the matrix I'. See Regui et al. (2024) for simple periodic coefficients
regression model.
References

Regui, S., Akharif, A., & Mellouk, A. (2024). "Locally optimal tests against periodic linear regres-
sion in short panels." Communications in Statistics-Simulation and Computation, 1-15. doi:10.1080/
03610918.2024.2314662

1Im_per Fitting periodic coefficients regression model by using LSE

Description

Im_per() function gives the least squares estimation of parameters, intercept (5, slope 3, and stan-
dard deviation o, of a periodic coefficients regression model using LSE_Reg_per and sd_estimation_for_each_s

Xt 0 ... 0 X0 ...00

~ N 0 X} ... 0 0o X5 ... 0
functions. ¥ = (X X) X Y where X = ) ) .
Is®1,, O 0 - : ... 0 0 . :

0 0 0 Xk 0o 0 0 X%

XI = (xg""’xi—&-(m—l)S) Y = (Y,.,Y6), Yo = (Usy s Ym—1)5+4s) » € = (€1, ,€g)

€s = (s, ...,s(m,l)sﬂ)/, 1,, is a vector of ones of dimension m, Ig is the identity matrix of

’

dimension .S, ® denotes the Kronecker product, and ¥ = (ul,,@/) with p = (p1, ..., [Ls), and
B = (Bt BE 387, ... BE) .

Usage

Im_per(x,y,s)

Arguments
X A list of independent variables with dimension p.
y A response variable.
s A period of the regression model.
Value
Residuals the residuals, that is response minus fitted values

Coefficients a named vector of coefficients
Root mean square error

The root mean square error
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Examples

set.seed(6)

n=400

s=4
x1=rnorm(n,@,1.5)
x2=rnorm(n,9,0.9)
x3=rnorm(n, @, 2)
x4=rnorm(n,0,1.9)
y=rnorm(n,9,2.5)

Im_per_AE

x=list(x1,x2,x3,x4)

Im_per(x,y,s)

Im_per_AE

Fitting periodic coefficients regression model by using Adaptive esti-
mation method

Description

Im_per_AE() function gives the adaptive estimation of parameters, intercept us, slope 3,, and
standard deviation o, of a periodic coefficients regression model. @ s = Y1 sg + ﬁf‘*lA.

Usage

Im_per_AE(x,y,s)

Arguments

X

y

Value

Residuals

Coefficients
Root mean square

Examples

set.seed(6)

n=200

s=2
x1=rnorm(n,@,1.5)
x2=rnorm(n,9,0.9)
x3=rnorm(n, @, 2)
x4=rnorm(n,0,1.9)
y=rnorm(n,9,2.5)

A list of independent variables with dimension p.
A response variable.

A period of the regression model.

the residuals, that is response minus fitted values

a named vector of coefficients
error

The root mean square error
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x=list(x1,x2,x3,x4)
Im_per_AE(x,y,s)

LSE_Reg_per Least squares estimator for periodic coefficients regression model

Description

LSE_Reg_per() function gives the least squares estimation of parameters of a periodic coefficients
regression model.

Usage

LSE_Reg_per(x,y,s)

Arguments
X A list of independent variables with dimension p.
y A response variable.
s A period of the regression model.
Value
beta Parameters to be estimated.
X Matrix of predictors.
Y The response vector.
Examples

set.seed(6)

n=400

s=4
x1=rnorm(n,@,1.5)
x2=rnorm(n,9,0.9)
x3=rnorm(n,9,2)
x4=rnorm(n,@,1.9)
y=rnorm(n,9,2.5)
x=1ist(x1,x2,x3,x4)
LSE_Reg_per(x,y,s)



10 pseudo_gaussian_test

phi_n Calculating the value of ¢ function

Description

S m
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phi_n() function gives the value of a(a:) = =

n

ﬁMm

0.002.

Usage
phi_n(x)

Arguments

X A numeric value.

Value

returns the value of QAS(x)

pseudo_gaussian_test  Detecting periodicity of parameters in the regression model

Description

pseudo_gaussian_test() function gives the value of the statistic test, 7(""), for detecting periodicity
of parameters in the regression model. See check_periodicity function.

Usage

pseudo_gaussian_test(x,z,s)

Arguments
X A list of independent variables with dimension p.
z The residuals vector.
s A period of the regression model.

Value

returns the value of the statistic test, 7).
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sd_estimation_for_each_s
Estimating periodic variances in a periodic coefficients regression
model

Description

m—1
. . . . . . . /\2 o 1 /\2
sd_estimation_for_each_s() function gives the estimation of variances, o; = prp—— > ) €5t for
e

all s =1, ..., S,in a periodic coefficients regression model.

Usage

sd_estimation_for_each_s(x,y,s,beta_hat)

Arguments
X A list of independent variables with dimension p.
y A response variable.
s A period of the regression model.
beta_hat The least squares estimation using LSE_Reg_per.
Value

returns the value of 2.

Examples

set.seed(6)

n=400

s=4

x1=rnorm(n,0,1.5)
x2=rnorm(n,9,0.9)
x3=rnorm(n, @, 2)
x4=rnorm(n,0,1.9)
y=rnorm(n,9,2.5)
x=list(x1,x2,x3,x4)
beta_hat=LSE_Reg_per(x,y,s)$beta
sd_estimation_for_each_s(x,y,s,beta_hat)
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