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ABSTRACT. The research studied power and size of normal distribution and its
applications on linear regression model. The power and size formulas are derived, and
the unrestricted test (UT), restrcited test (RT) and pre-test test (PTT) are used. The
recommendation of the test is given by choosing maximum power and minimum size, and
also graphical analysis. The result showed that the power and size for large standard
deviation (&) tend to be identical and flat. In simulation study, the graphs of the UT, RT,
and PTT are still similar to the previous research (Pratikno, 2012), where the PTT tend
to lie between UT and RT.
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ABSTRAK. Riset ini mengkaji power dan size distribusi normal dan aplikasinya pada
model regresi linier. Formula power dan size diturunkan, dan unrestricted test (UT),
restrcited test (RT) dan pre-test test (PTT) digunakan. Rekomendasi uji tersebut diberikan
dengan memilih power maksimum dan size minimum, dan juga analisis grafik. Hasilnya
menunjukkan bahwa power and size untuk simpangan baku besar (&) cenderung identik
dan mendatar. Dalam kajian simulasi, grafik UT, RT, dan PTT masih mirip dengan riset
sebelumnya (Pratikno, 2012), di mana PTT cenderung berada di antara UT dan PTT.

Kata kunci: power, model regresi linier, dan size
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1. Introduction
Normal distribution is often called as Gaussian distribution. The

probability density function (pdf) of variabel random X with parameter mean ()

and variance (o) is defined as

_Ax=uY
f(X)=—==e 2[6),—00<X<00, —o<pu<oand 0<o <. (1)
oN2r

To compute the pdf and cumulativie distribution function (cdf) in the equation (1),
R-code is used. Due to this difficulties, here, the values of the power for rejecting
null hypothesis (Ho) under alternatif hypothesis (H;) is also computed using R-
code.

The power and size in term of univariate normal distribution havel already
studied by many authors, such as Pratikno (2012), Khan (2005) and Yunus
(2010). Moreover, Pratikno (2012) used the power to compute the values of the
power of the tests: unrestricted test (UT), restricted test (RT) and pre-test test
(PTT) in testing intercept using non-sample prior information (NSPI) on model
regression linear model. Many authors have already contributed in developing this
research area especially in estimation area, such as Khan (2005, 2008), Khan and
Saleh (1997, 2005, 2008), Khan and Hoque (2003), and Saleh (2006).

The values of the power and size are very significance criteria in testing
UT, RT and pre-test test (PTT) on regression model (RM). Therefore, we used
power and size to test UT, RT dan PTT by choosing maximum power and
minimum size of them. Furthermore, this research is focused to derive fromula of
the power and size of the normal distribution and compute them using R-code. To
more clear, we also did graphical analysis of the power and size the UT, RT and
PTT.

The research presented the introduction in Section 1. The reconstruction of
the power and size formula of the normal distribution are given in Section 2. A
simulation study and their (power and size) applications on the multivariate
simple regression model (MSRM) model are presented in Section 3, and Section 4

described conclusion
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2. Power and Size Normal Distribution
Cummulative distribution function (cdf) of the normal distribution with

parameter iz and ¢ for x = x; and x = x, random vaiable X is given as

X, l(x—,u

K 1 ey
P(x1<X<x2):£f(X)dijGEe jdx (2

X

To compute the equation (2), R-code is used. This is due to the probability integral
of the cdf of the equation (2) is difficult. Here, we need numerical analysis and
theory of the Maclourin series. To compute the values of the power and size for
two-side hypothesis Hy: i = g versus H,: u # pg, the cdf is used. The power
(m(u)) and size (o) formulas are then given as, respectively,

1 =

o277

7(u) = P(reject Hy|under H, @z = 1) =I

:T L e;[x"ﬂlfdx

|z
1 e;(?jji%(—

o2 =0 I:

x2 ) &1 X i
ZGZJ ;ﬁ( 262) o ®)

. . t 1
a = P(reject H,|under Hy : 1= 1) :_[ e dx

oN2r

:Xf : e_;[x_"ﬂofdx

1 Ho % x 2 i i
1 A2 ralf ¥ a1 x%)
= e~ ° —| - = ——=|dx (4
oN2r ;[;H( Zszgi!( lom )
For hypothesis Hy:u = 6 versus H :u # 6, o =4, range 0 to 4, and 4 = 4, we
then got the power is 0,813701, and for py =38 the power is 0, 223284.
Similarly, the value of the size under Ho for 4, =4 is 0,1609764. Furthermore,

we presented graphs of the power and size for several @ as follows
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Figure 1. The graphs of power and size of the normal distribution for some selected o

Figure 1. showed that the power tend to be close to size for © = 0 to 6,
onx; =0 and x; =3 when the values of the @ increases. The graphs are similar
to the curve of the normal distribution, i.e. the curve tend to be leptocurtic for

large the &, and they will be flat for small the &.

3. A Simulation Study of the Power dan Size on Generate Data

Following Pratikno (2012), then the power and size of the UT, RT and
PTT on multivariate simple regression model (MSRM) for 4 dependent variables,
namely ¥; =5+ 2x, ¥, = 2+4x, y; = 3 — 5x and ¥, = 6 + 8x, with level of

significance 0,05 in two-side hypothesis H,: 3, =0versusH,: 3, =0, the
graphs of the UT, RT and PTT is then obtained as follows.
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Figure 2. Power of the UT, RT, and PTT for o = 0,1,0,3,0,5,0,7, ,=0,5

From Figure 2., we see that PTT lies between UT and RT, it means the PTT
can be an alternative choice of the test. In the contect of maksimum power, the
PTT still follows the previous research, Pratikno (2012). Similarly, we also got
that the alternative choice of the mminimu size of under Ho.

4. Conclusion

The research studied power and size of normal distribution and its
applications on regression linear model. The power and size formulas of the
normal distribution are then reconstructed, and they are used to compute some
tests, namely test (UT), restrcited test (RT) and pre-test test (PTT). The result
showed that the power and size for large standard deviation (&) tend to be
identical and flat. In simulation study, the graphs of the UT, RT, and PTT are still

similar to the previous research, i.e. the PTT tend to lie between UT and RT.
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