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Abstract

The paper studied a bivariate regression model (BRM) and its application. The maximum power and
minimum size are used to choose the eligible tests using non-sample prior information (NSPI). In the
simulation study on real data, we used Wilk's lamda to determine the best model of the BRM. The
result showed that the power of the pre-test-fest (PTT) on the NSP! is a significant choice of the tests
among unrestricted test (UT) and restricted test (RT), and the best model of the BRM is ¥,y = -§94
+46Xand ¥ ) = 78 + 0.2X with significant Wilk's lamda 0.88 < 0.90 (Wilk's table).
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Abstract. The paper studied a bivariate regression model (BRM) and its application. The
maximum power and minimum size are used to choose the eligible tests using non-sample
prior information (NSPI). In the simulation study on real data, we used Wilk’s lamda to
determine the best model of the BRM. The result showed that the power of the pre-test-test
(PTT) on the NSPI is a significant choice of the tests among wnrestricted test (UT) and
restricted  test (RT), and the best model of  the BRM is

=— = 2X
Y(‘} 894+46Xand Yy =78+0 with significant Wilk’s lamda 0.88 < 0.90

(Wilk’s table).

1. Introduction

The paper studied a bivariate regression model (BRM) and its application with and without non-
sample prior information (NSPI). In the context of the testing hypothesis with NSPI, the power and
size of the tests unrestricted test (UT), restricted test (RT) and pre-test-test (PTT) are used. Many
authors have already studied about UT, RT, PTT in testing intercept using non-sample prior
information (NSPI) such as Pratikno (2012), Khan and Pratikno (2013), Yunus and Khan (2011),
Saleh and Sen (1983) and Khan, et al. (2016). Some previous research related to preliminary testing
and NSPI arc also found in Han and Bancroft (1968), Judge and Bock (1978), and Saleh (2006),
Tamura (1965), and Saleh and Sen (1978, 1982). Other authors such as Khan (2005, 2008), Khan and
Saleh (1997, 2005, 2008), Khan and Hoque (2003), Saleh (2006) and Yunus (2010) contributed to this
research topic in the context of estimation arca, and Tamura (1965), Saleh and Sen (1978, 1982), and
Yunus and Khan (2011) discussed testing hypothesis with NSPI on the non parametric model. All the
authors used R-code in R-package especially mvtnorm and cubature function, respectively. To choose
the best test, we choose a maximum power and minimum size of the tests (UT, RT, PTT) on
multivariate simple regression model (MSRM), especially on a bivariate simple regression model

(BSRM). Note that the definition of the power is probability reject Hy under H, in testing Hy:0=8,

versus H,:0+86, , and the power should close to 1 under #, and tend to be 0 under Hpy (Casella and

Berger, 2002: 383).

In the simulation on real data, the BRM (or BSRM with single predictor) requires the correlation
between responses. Here, the Wilk’s Lamda and mean deviation error (MDE) are used to check the
best model of the BRM and or BSRM. Following Rencher (2002), the general model of the BSRM is
given by

Mﬁn Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
i of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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With ¥ is a bivariate response, X is predictors and & is error term. To test intercept with I_\ISPI z?nd
create the best model, the power and size of the tests and MDE are used, respectively. A Slmulatlop
study is done on climate data, namely temperature (X), rainfall (Y1), and humidity (Y?). The research is
done in some steps: (1) we firstly review some previous research related to the power of the tests (UT,
RT, PTT) on testing intercept with NSPI on regression model, (2) we do graphical analysis of the
power of the tests in a simulation study with generating data from R, and (3) we finally create and
analyse the best model of the BSRM for climate data in Cilacap, January 2009 to February 2014).

The research presented the introduction in Section 1. Testing with NSPI on the BSRM is given in
Section 2. A simulation study to determine the best model of the BSRM on real data is then obtained
in Section 3, and Section 4 described conclusion.

2. Methods
2.1. Testing with NSPI on the BSRM
Following Casella and Berger (2002), a power is probability reject Hp under H, in testing

H,:0=6, Versus H,:0# 00. Similarly, the power of tests of the UT, RT, and PTT are given as
probability reject Hy under H, in testing intercept using NSPI on MSRM and BSRM model. Therefore,
we then refer to Pratikno (2012) for presenting power and size of the tests of the UT, RT, and PTT on
the MSRM model. The results showed that the formula of the power and size of the tests for three
tests UT, RT and PTT on BSRM (bivariatc response, p=2.) model follows the MSRM model on
Pratikno (2012). Furthermore, we use the bivariate noncentral F distribution to compute power and
size of the PTT. Detail proposed tests, power and size of the tests and bivariate noncentral F are found
in Pratikno (2012). In this simulation study, we generated random data using R package. The

predictor is generated from the uniform distribution, vio.n and the errors are generated from the

normal distribution, Z0(,n In each case” =30, random variates were generated. For the
computation of the power and size of thee of the tests (UT, RT, and PTT) on the BSRM, we set
a=0.05. we then present the power and size of the tests in Figure 1.

5,p=0.1 (®)0,=1.5

08
1
04
1

N G 7/

Lpiag os ¢ Z/

1
03

7(6)
06
ukuran

04

02

(
0 0.1
1

6,>0 .0dP =01 . (i) Size UT, RT, and PTT with
6,=1.5

From Figure 1 (i), we see that the power of the PTT lies between the power of the UT and RT for

Figure 1. (i) Power UT, RT, and PTT with

p=0.1. They start from the same value, that is 0.05, and they then increase as 6, increases. We also

see that the size of the PTT maximum and UT minimum for 6,>0 (Figure 1,(i1)). It is clear that PTT
is not a significant choice, but we still recommend PTT as a choice, as well as RT. This condition
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does not follow the previous research and theory. Furthermore, we recommend changing the
distribution of the generated data for both predictor and error.

2.2. A Simulation Study on Real Data . . _

Following Pratikno (2012), the MSRM is a model of multiple responses with a single predictor, and
for p = 2 the MSRM become the BSRM. Furthermore, the general model of the MSRM 9f n
observation of random variables with single predictor and vector response, (X, Yi), i=1,2,...,n, 1s given

by
y'____ﬂo'l'ﬁle"'ei (2)

ius 4 =(e..-.e.). . .
With ¥ = Foo ) is p dimension vector response, € = (€ ‘P)ls p dimension vector errors
Lo " e, cN,0,Y ) X,
that follow normal distribution with mean 0 and covariance , denoted by , is
1 DR t
a predictor, and fo = Bos>+>Bop) and B = (Buis=sPip) are vector intercept and slope
parameters, respectively. The properties and assumption of the equation (2) are: (1)

E(Y(i))zxﬁ(i)orE(g(i))=0, ) COV(yi)ZE, for a“i=1,2,...,n’ (3) and Cov(ynyj):o,an

1# ] (Rencher, 2002:338-339).
To create the eligible model on the BSRM, we must check the correlation between responses. Let,

Yo Yoamarsos X . .
0> 7@) (P) are response variables, then they are independent if

7 =-{n-1-22 3k

2 2
X > xa p(p1)
, 2 . It means that there is a correlation between responses. Following Morrison (2005),

> 3)

this test is called Bartlett's Test with | l is determinant of the correlation matrix responses, p is some

1

=p(p-1)
response and 2 is degrees of freedom. The Wilk’s lamda and mean deviation error (MDE)
arc then used to detect the best model. Let, we rewrite again of the general model of the BSRM in the
equation (1), namely Y=XB+g

where
Y, ¥, 1 X, Bor Boz fu fn
- _ Y, Y, ) 1 X, B Bia & _| fn a2
(nx2) ~ | : : " Xnxgen T ¢ Biganyxz =| : (nx2) 2 3
)’;' ):13 1 an ﬂq| ﬁqz En En2

n2

with E(g) =0 and sy )= i i
() and cov(y,,y;) =0, where O is null matnces,’ fori k=12 ..p

3. Result and discussion

To set the model of the BSRM above, we try and analyze two types of data as follows. Firstly, we use
data of water discharge (X), sedimentation rate (Y;) and outflow (Y>). In this case, the independence of

. Y : ; . .
the response variable (Y, ) is tested using Bartlett test in the equation (3). The result showed that
they are not significant correlation. Therefore, we then used another data (climate data) to simulate the
best model of the BSRM. Here, the responses have a significant correlation From this data, we obtain
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2 = . . .
the value of the statistics test, X =258 (Saniyah and Pratikno, 2014) and it is greater than

Zooss =38 So we reject Ho, it means that the response has a significant correlation. Now, we are
allowed to set the model of the BSRM from this data. Following Saniyah and Pratikno (2014), the

=X B +E 5
2

Y . .
linear model of the BSRM is "2 = @) (e with parameters estimate

-894 78

46 0.2

A . | "
B= (X X) X'Y. } Moreover, the statistics

We then obtained parameters estimate [

. A .
test Wilk’s lamda (A”) is then used to testing the parameters estimate. Here, we get = #= 0.88 with

Nsasie = Nogszeo =090 (0.88 < 0.90), and MD; =1.2. Finally, we conclude that the best model of

Y, =-894+46X Y.,) =78+0.2X
the BSRM are V) and .

4. Conclusion

The paper studied bivariate regression model (BRM) and its application with and without non-sample
prior information (NSPI). The maximum power and minimum size (using NSPI) and (2) Wilk's lamda
and mean deviation error (MDE) are used. The result showed that the power of the pre-test-test (PTT)
could be a choice of the tests among unrestricted test (UT) and restricted test (RT), and the best model

Y(l) =—894+46X - Y:) =78+0.2X

of the BSRM of climate data are (

1.2 and Wilk’s lamda 0.88 < 0.90 (Wilk’s table).

, with significant MDE
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\0: Budi Prasetyo <budipras@mail.unnes.ac.id>,Budi Pratikno
<bpratikto@gmail.com>,

Dear Sir/Madam

ltisgtutphs-nforusminfomyouﬂntwearephnningtoholdan
international conference entitled “The 2017 International Conference on
Mathematics, Science, and Education (ICMSE 2017)”. It will be held at Universitas
Negeri Semarang in Semarang, Indonesia, on September 18-19, 2017. The
conference will include plenary speeches, invited presentations, and contributed
presentations. The aim of the conference is to provide a platform to the
researchers, experts and practitioners from academia, governments, NGOs,
research institutes, and industries to meet and share cutting-edge progress in the
field of mathematics and natural science. It provides an opportunity to enhance
understanding of relationships between knowledge and research related to
mathematics and science.

On behalf of the organizing committee, we are delighted to invite you to attend the
ICMSE 2617 as a contributed speaker. With your expertise and experiences as a
reputable scientist, we believe that your presence can maintain the high standard of
scientific publishing of this international conference, which will give the benefit to
the scientific community in this field.

We are planning to publish the proceedings of the conference toJournal of
Conference Seriesis indexed in a number of databases, including the Scopus,
Conference citation index, Inspec, Chemical Abstracts Service, Astrophysics Data
System.

We should appreciate an early reply to our invitation and should it be in the
affirmative title for your presentation. For more information about the conference,
please visit our website, http://icmseunnes.com.

We look forward to hearing from you.
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Prof. Dr. Sutikno, S.T., M.T.
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