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The Power and Its Graph Simulations On Discrete and Continuous Distributions .

Abstract”

s

The research discussed the power and its graph simulations of the hypathesis testing of the
parameter shape on the discrete Poisson and Chi-square distributions. There are four important steps
of the research methodology on this research as follow: (1) determine the sufficiently statistics (if
possible), (2) create the rejection area (UMPT test is sometime used), (3) derive the formula of the
power, and (4) compute and figure the graphs using generate data (in simulation). The formula of the
power and graphically analyzed of their curves are then created using R code. The result showed that
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The R-code of the Graph (Sent 21 May 2022) to the editor for revision Graphs

R code of the Power
(1) fork =1,2,3,4,5
op<-par(mfrow=c(1,1))
pi<-function(r)(1-((-(gamma(r/2)*pgamma(0.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi2<-function(r)(1-((-(gamma(r/2)*pgamma(1,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi3<-function(r)(1-((-(gamma(r/2)*pgamma(1.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pid<-function(r)(1-((-(gamma(r/2)*pgamma(2,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi5<-function(r)(1-((-(gamma(r/2)*pgamma(2.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
curve(pi,0,100,n=2000,xname="r",col="black")
curve(pi2,0,100,n=2000,add=TRUE,col="red")
curve(pi3,0,100,n=2000,add=TRUE,col="dark blue")
curve(pi4,0,100,n=2000,add=TRUE,col="orange")
curve(pi5,0,100,n=2000,add=TRUE,col="dark green™)
legend(60,0.8,title="k",c(expression(k=1),expression(k=2),expression(k=3),expression(k=4),
expression(k=5)),col=c('black’,'red",'dark blue','orange’,'dark green"),Ilty=1,bg="white")

(2) for k = 6,7,8,9,10

op<-par(mfrow=c(1,1))
pi6<-function(r)(1-((-(gamma(r/2)*pgamma(3,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi7<-function(r)(1-((-(gamma(r/2)*pgamma(3.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi8<-function(r)(1-((-(gamma(r/2)*pgamma(4,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))


http://www.hrpub.org/

pi9<-function(r)(1-((-(gamma(r/2)*pgamma(4.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil0<-function(r)(1-((-(gamma(r/2)*pgamma(5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))

curve(pi6,0,100,n=2000, xname="r",col="black")
curve(pi7,0,100,n=2000,add=TRUE,col="red")
curve(pi8,0,100,n=2000,add=TRUE,col="dark blue")
curve(pi9,0,100,n=2000,add=TRUE,col="orange")
curve(pil0,0,100,n=2000,add=TRUE,col="dark green™)
legend(60,0.8,title="k",c(expression(k=6),expression(k=7),expression(k=8),expression(k=9),
expression(k=10)),col=c('black’,'red','dark blue','orange’,'dark green'),lty=1,bg="white")

(3) for k = 11,12,13,14,15

op<-par(mfrow=c(1,1))
pill<-function(r)(1-((-(gamma(r/2)*pgamma(5.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil2<-function(r)(1-((-(gamma(r/2)*pgamma(6,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil3<-function(r)(1-((-(gamma(r/2)*pgamma(6.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pild<-function(r)(1-((-(gamma(r/2)*pgamma(7,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil5<-function(r)(1-((-(gamma(r/2)*pgamma(7.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
curve(pill,0,100,n=2000,xname="r",col="black")
curve(pil2,0,100,n=2000,add=TRUE,col="red")
curve(pil3,0,100,n=2000,add=TRUE,col="dark blue™)
curve(pil4,0,100,n=2000,add=TRUE,col="orange")
curve(pil5,0,100,n=2000,add=TRUE,col="dark green")

=14),expression(k=15)),col=c('black’,'red’,'dark blue','orange’,'dark green’),lty=1,bg="white")

(4) for k = 16,17,18,19,20



op<-par(mfrow=c(1,1))
pilé<-function(r)(1-((-(gamma(r/2)*pgamma(8,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil7<-function(r)(1-((-(gamma(r/2)*pgamma(8.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil8<-function(r)(1-((-(gamma(r/2)*pgamma(9,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pil9<-function(r)(1-((-(gamma(r/2)*pgamma(9.5,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
pi20<-function(r)(1-((-(gamma(r/2)*pgamma(10,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))

curve(pil6,0,100,n=2000, xname="r",col="black")
curve(pil7,0,100,n=2000,add=TRUE,col="red")
curve(pil8,0,100,n=2000,add=TRUE,col="dark blue™)
curve(pil9,0,100,n=2000,add=TRUE,col="orange")
curve(pi20,0,100,n=2000,add=TRUE,col="dark green")
legend(60,0.8,title="k",c(expression(k=16),expression(k=17),expression(k=18),expression(k
=19),expression(k=20)),col=c('black’,'red",'dark blue','orange’,'dark green"),Ity=1,bg="white")

R code of the size

(1) for k =1,2,34,5

op<-par(mfrow=c(1,1))
alpha<-function(r)(1-((-(gamma(r/2)*pgamma(8,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
alphal<-function(r)0.3+(0*r)

alpha2<-function(r)0.16+(0*r)
alpha3<-function(r)0.08+(0*r)
alphad<-function(r)0.045+(0*r)
alpha5<-function(r)0.025+(0*r)
curve(alpha,0,100,n=2000,xname="r",col="white")
curve(alphal,0,100,n=2000,add=TRUE,col="black")
curve(alpha2,0,100,n=2000,add=TRUE,col="red")



curve(alpha3,0,100,n=2000,add=TRUE,col="dark blue")
curve(alpha4,0,100,n=2000,add=TRUE,col="orange")
curve(alpha5,0,100,n=2000,add=TRUE,col="dark green")
legend(60,1.0,title="k",c(expression(k=1),expression(k=2),expression(k=3),expression(k=4),
expression(k=5)),col=c('black’,'red",'dark blue','orange’,'dark green’),Ilty=1,bg="white")

(2) for k = 6,7,8,9,10

op<-par(mfrow=c(1,1))
alpha<-function(r)(1-((-(gamma(r/2)*pgamma(8,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
alpha6<-function(r)0.014+(0*r)

alpha7<-function(r)0.008+(0*r)

alpha9<-function(r)0.0027+(0*r)

alphal0<-function(r)0.0016+(0*r)

alpha8<-function(r)0.0046+(0*r)

curve(alpha,0,100,n=2000,xname="r",col="white")
curve(alpha6,0,100,n=2000,add=TRUE,col="black")
curve(alpha7,0,100,n=2000,add=TRUE,col="red")
curve(alpha8,0,100,n=2000,add=TRUE,col="dark blue")
curve(alpha9,0,100,n=2000,add=TRUE,col="orange")
curve(alphal0,0,100,n=2000,add=TRUE,col="dark green")
legend(60,1.0,title="k",c(expression(k=6),expression(k=7),expression(k=8),expression(k=9),
expression(k=10)),col=c('black’,'red,'dark blue','orange’,'dark green’),lty=1,bg="white")

(3) for k = 11,12,13,14,15

op<-par(mfrow=c(1,1))
alpha<-function(r)(1-((-(gamma(r/2)*pgamma(8,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
alphall<-function(r)0.000911+(0*r)
alphal2<-function(r)0.000532+(0*r)
alphal3<-function(r)0.00031+(0*r)
alphal4<-function(r)0.0001828+(0*r)
alphal5<-function(r)0.0001075+(0*r)



curve(alpha,0,100,n=2000,xname="r",col="white")
curve(alphall,0,100,n=2000,add=TRUE,col="black")
curve(alphal2,0,100,n=2000,add=TRUE,col="red")
curve(alphal3,0,100,n=2000,add=TRUE,col="dark blue")
curve(alphal4,0,100,n=2000,add=TRUE,col="orange")
curve(alphal5,0,100,n=2000,add=TRUE,col="dark green")
legend(60,1.0,title="k",c(expression(k=11),expression(k=12),expression(k=13),expression(k
=14),expression(k=15)),col=c('black’,'red",'dark blue','orange’,'dark green’),lty=1,bg="white")

(4) for k = 16,17,18,19,20

op<-par(mfrow=c(1,1))
alpha<-function(r)(1-((-(gamma(r/2)*pgamma(8,r/2,lower=FALSE)-
(gamma(r/2)*pgamma(0,r/2,lower=FALSE)))/gamma(r/2))))
alphal6<-function(r)0.0000633+(0*r)

alphal7<-function(r)0.0000373+(0*r)

alphal8<-function(r)0.0000221+(0*r)

alphal9<-function(r)0.0000131+(0*r)

alpha20<-function(r)0.00000774+(0*r)

curve(alpha,0,100,n=2000,xname="r",col="white")
curve(alphal6,0,100,n=2000,add=TRUE,col="black")
curve(alphal7,0,100,n=2000,add=TRUE,col="red")
curve(alphal8,0,100,n=2000,add=TRUE,col="dark blue™)
curve(alphal9,0,100,n=2000,add=TRUE,col="yellow")
curve(alpha20,0,100,n=2000,add=TRUE,col="dark green")
legend(60,1.0,title="k",c(expression(k=16),expression(k=17),expression(k=18),expression(k
=19),expression(k=20)),col=c('black’,'red",'dark blue','orange’,'dark green"),lty=1,bg="white")
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The Power and Its Graph Simulations on Discrete and
Continuous Distributions

The abstract is too long and should not look like an introduction.
Avoid using parametrs that arer vague and not clear.

. Omit!
We determine
Abstract Theresearch-discossed the power and its graph simulations af the hypathesis testing. of the parameter shape.
on the discrete Poisson and Chi-square distributions. There are four important steps of the research methodology an

MRR h as follow: (1) determine the sufficiently statistics élé{) Pﬁiﬂﬁéd@ create the rejection,area (UMPT test is
sanépu e-a

sometime used), (3) derive the formula of the power, and (4)- figure the graphs usi egenera,te data (in
simulation). The formula of the power and graphically-analyzed-of their curves are then created using R code. The result

howed that th f the illustration of the discrete (Binomial distribution) depend&d®n th ber af trial :
showed that the power of the illustration of the discrete (Binomial distribution) dependéd®n en:ﬂl&ﬁgc rlaéwﬁrel] is theta?

bound of the rejection area. The curve of the power is sigmoid (S-curve) and tend to be zero whe &
decreases (started from theta = 0.2) as the parameter theta increases. In the Poisson context, the curves of the power of

the Poisson distribution is not S-curve, and it is only depended on the parameter shape A . We noted that the curve of

the power of the Poisson is quickly to be one for n greater than 2 and 4 less than 10. In this case, the size of the
Poisson distribution is greater than 0.05, so it is not a reasonable thing even the power close to be one. In this context,
we must have the maximum power and minimum size. In the context of Chi-square distribution, the graph of the power
and size functions was depended on rejection region boundary (k). Here, we noted that skewness of the S-curve positive
as the k increases. Similarly, the size are also depended of the k (and constant), and it decrease as the k increases. We
here also noted that the power quickly to be one for large degree of freedom (r).

Keywords -The-power-and-size-of-the-hypothesis-testing, Poisson discrete distributions, Chi-square continuous
distribution, parameter shape, and R-code

1. Introduction

In the theory of statistics, there are three important concepts of the hypothesis testing in rejecting or accepting null
hypothesis (H ), namely (1) a probability error type I (@), (2) a probability error type 11 () and (3) power of the

?7?
test (7z(9)) (Wackerly, et al. [5]). Here, the power is a significant method to test the hypothesis tésting on parameter

. ut _ . .
shape. Therefore, wee then studyed more detgp%e power of the hypothesis testing on some various digcreet and

continuous distributions. Furthermore, Wackerly, et al. [5] defined the power as a probabilit)rr)?o reject H, under H,

in testing hypothesis parameter shape, H, : @ = 6, versus H, : @ # 0, for parameter 6 .

Following to the previous research, we noted many authors, such as Pratikno [2], Khan and Pratikno [22] and Khan
[12], edreadhy used the power in testing intercept with non-sample prior information (NSPI). They used the probability
integral of the cumulative distribution function (cdf) of the continuous distributions. Moreover, Pratikno [2] and Khan
et al. [11] used the power and size to compute the cdf of the bivariate noncentral F (BNCF) distribution in multivariate
and multiple regression models. Here, we-also-pated-that many authors, such as Khan [12, 13, 14], Khan and Saleh
[15,16,17, 20, 21], Khan and Hoque [19], Saleh [1], Yunus [6], and Yunus and Khan [7, 8, 9, 10], have contributed to
the research of the power in the context of the hypothesis area. In the context of the hypothesis testing with NSPI on
multivariate and multiple regression models, Pratikno [2] and Khan et al. [11] used the BNCF distribution to compute
the power using R-code. This is due to the computationad of the probability integral of the probability distribution
function (pdf) and cdf of the BNCF distribution are very complicated and hard (see Pratikno [2] and Khan et al.[18]), so
the R code is used.

As-we-noted-that- some -the - previous -research--studied -the- power -of - the- hypothesis- testing-.on -the-.continuoustt*
distribution, __but _bere_we _focused _to_have_research_on _discrete _distributions (Poisson and Binomial as initiate
distributions) and continuous Chi-square distribution. Furthermore, the steps to compute the power of the Binomial (as
+nitiate); Poisson and Chi-square distributions are similar-vliih the previous theory (or-research)-that are: (1) we must
determine the sufficiently statistics (if possible), (2) we then create the rejection area using uniformly most powerful test
(UMPT, if needed), (3) we then_must derive the formula of the power of the discrete ang continuous distributions, and
(4) finally, we do graphicallyaa}l]wgl szede ef-the power. A simulation is then conducted usirﬁgﬁeneratedata.

Unlike previous research Tfocusing on continuous distribution,
we only consider discrete distributions (Poisson...)
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In--this--paper;-the--introduction-is-given-in-Section-1- The concept of power and size (as initiate, Binomial
distribution) of the testing hypothesis is presented in Section 2. The derivecformula and grfaﬁﬂcally analysis of the
power of the power and size of the Binomial, Poisson and Chi-square distributions are then given in Section 3. The
conclusion is previded in Section 4.

2. The Power and Size of One-Side Hypothesis Testing

Following Pratikno [2], Khan [12,13,14], Khan and Saleh [15,16,17,20,21], Khan,and Hoque [19], Saleh [1], Yunus
[6], and Yunus and Khan [7, 8, 9, 10], we noted that the power and size of th fég}é'gﬁ a significant method to find the

significant conclusion of the hypothesis testing parameter shape. Here, we must choose the maximum power and -
minimum size as an indicator. Furthermore, Wackerly, et al. [5] generﬁ@to@ﬁﬁﬂ-m& BwéPt AsrabaiinpieLability?

reject H, under H, in testing hypothesis, and the size is a probability to reject H; under H ;. Following Pratikno

[2], we then write the power and size in testing hypothesis, H, : 6 =6, versus H, : 6 > 6, (OI’ H, :0= 6?1) as,

respectively, _
not typed appropriately! 7(6,)=P(reject H, |under H,) = P(reject H, [0 =6,)~1- 5 (1)

use center mode for example! ~ #(%)=P{riectH g‘“gﬁrgio)zp(rejeCIHowzgo)” 2
where « is probability of type error | and £ is probability of type error Ip.eDetai} of the power and size in testing

coefficient parameters on the regression models are found on Pratikno [2], and the power and size on several
continuous distributions are also found Pratikno et al.[3,4].

3. The Power and Size of Discrete and Continuous Distributions
3.1. The Power and Size of the Binomial Distribution

Following Pratikno [2], we deriveﬂiiecj%r%]%f%e power and size of the discrete (Binomial and Poisson) and
continuous (Chi-square) distributions, itiate, we follow, Pratikno [2], the power and size of the binomial
distribution are computed in one-side hypothesis testing on several n and bound of the rejection areas. Let, X; follows-

n=12
Bernoulli distribution with parameter @ . Take a trial n =12, thepY = Z X, then follows Binomial distribution
j=1
with n=12 and p =Ha,nd is written as Y : B(n,#) . Here, we then decide (an example & =0.7 ) to test
H,:0=0.7 versus H,:6>0.7(as 6,), with rejection area {(X,,..., X;,) : Y <5}, therefore the power function

on the binomial distribution is then given as

12-y

: > (12
7z(0)=P(rejectH0|underH1:9):Z[ jey(l_a)
y=0 y

:[22190 (1-9)“+ﬁz]91 (1—0)“+[122]92 (L-60)"+L +{;2]95 (1-6)

=(1-0)'(1+70+280° +846° + 2100* +4620°)  (3)

the typing of math symbols
could be improved

Using the equation (3) and R-code, we then produced._the graphs (curves) of the power in Figure 1.
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Figure 1. The power of the Binomial Distribution at several n and Y=5 and 9

Figure 1. showed that the curve of the power of the Binomial distribution (Figure 1 (a) and (b)) are sigmoid (S

curve) and dependéd b9ﬂ1e number of trials (n) and the bound of the rejection area (Y). They tend to be (close) zero for ot clear
0 > 0.4 . The curve decreases (started from @ = 0.2) as the parameter increases. From Figure 1 (a) and (b), it is clear

that both n and Y é}g%gnificant affectjn_aftec%_the shape of the curve (see they move to the right as S-curve). Here,

the maximum power is one and the minimum power is zero. The size is then produced using the equation (3) under Ho,

as

a = P(reject H, |under H;) = P(Y <5(0=0,7) =0.04,
IS
It is clear that the size is constant and less than 0.05, so_it is a reasonahle thing. 55 expected.

3.2. The Power and Size of the Poisson Distribution

Let, X,,K, X, follow Poisson distribution, the probability distribution function (pdf) of random variable X is
then given g/
e A"
X; !
with x =0,1,2,...,and A > 0. The pdf curve of the Poisson distribution (positive skew) tend%o be normal for large values

it should be centered  f (x,4)= 4)

A, where the center of the pdf curve always movesto the right when A increases.

To find the power‘%\ieo{gﬁ% Q/]Jeosé)ffétlfent statistics andarejection area using factorization theorem and UMP test,
Jespectively, as fallow. e sufficient statistics, tfte join distribution of the Poisson distribution is then expressed as

centered! F (X X3 4) = 9 (5, 4)N (X0 X, ) (5)

’

where the pdf of the join distribution of the Poisson distribution is



n n —1/1xi g D%
F (X X1 ) =[] F (%) =[] =52 (6)

- ; X!
i=1 i=1 i H X. ]
i

i=1

n
We therefore conclude that S = Z X, sufficient statistics, this is due to the equation (6) can be expressed as
i=1

-ni ZX. -ni
?? f(xl,.,.,xn;/l):en/1 = ? (/'LS):h(x1 ..... x,)a(s,4) (7)
Hxi! Hxi!

The rejection area is then derived using uniformly most powerful (UMP) test as followg Using the properties of
n n

maximum likelihood ratio (MLR) of the f (X,,...,X,;A)onS = Z X, (Z X, > k] and UMP-test, we then get the
i=1 i=1

probability to reject Ho under Ho (the size or «) and the probability to reject Ho under Hi (the power) in testing

Hy:A =4, versus H, : A > A, , are, respectively,

?7? a:a(l):a*:P[Zn:Xi>k‘/10]
n (M) X
X, > Pois(n;t)j: Zﬂ

x=0 x!

-

||
fuN

-centered P ( )

-also use \displaystyle for sum

-the math symbols as fractions should be re-written e
/ 7(A) = (Probability reject H, under H,)

= P[Z X, > Poi(n/i)|/1j =1- P[Z X < Pois(n/1)|/1]
—— ©)

Using the equation (8) and (9), we presented-the graph of the power of the Poisson distribution (Figure 2.), and the
value of the size and power for n=3 in testing H, : A =1 versus H, : 4 > 3, respectively, as

o
-
N

«© _|
. © \ i
=2 n=
-~ n - o7
® o n=9

o -- n=11

< |

o

| | | | |
0 10 20 30 40

A

Figure 2. The power of the Poisson Distribution at several n

n o (na X
01| 7 M) |0 407795 0.05
x=0 x!



0 e (nd)’

ﬂ(l):l— Z =0.99985; 1.
x=0
From Figure 2, we see that the power of the Poisson distributior-is-reathygul foe 1 when[ﬁ ?10 . Heren theI
simulation of the n has nat influenced to the curve of the power yet. Thus, we co H&eﬂ% the \6i& Qﬁ& I%FE@ gelarge

does not singﬁeaHtI-y_tQ% 691813 the shape of the curve of the power. Similarly, for large A, the shape of the curve of the
power does not change. Here, the size 0.408 is greater than 0.05 (too high), so we conclude that it is not good thing.Rephrase!!

3.3. The Power and Size of the Chi-square Distribution

that
Let, X be arandom variable followsChi-square distribution_,The probability distribution function (pdf) of random

variable X is then givenlay

r

not well typed!! f(x)= r; X2 e x>0
er(rj (10)
2

the
with r E a degree of freedom (as parameter). The cdf of this distribution is the written as

X X 1 L71 »
27 like before  F(¥9=[ () ZITXZ e
0

0227 —
The power of this distribution in testing parameter shape H, :r =1, versus H, :r > r, (r, is determined as 1), is
then obtained as
m(r)="P(reject H, |under H,,r, =r)

=P(S >k|r)=1-P(S <k|r)the orther equality has to
be on a new line

r

s 1 L
=1—.[—s2 e*'?ds
0

(r
T PR
2

N
N =

( 11)

n s r/2
Here s= z X; is a sufficiency statistics and v= (Ej . Using the equation (11), we then produced the graphs of the
i=1
power and size aarespresented in Figure 3 and Figure 4.
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Figure 4. The Size of the Chi-square Distribution at several k




the vlaues k

From Figure 37 |we see that the curves of the power.are depended gfthe k . They skew tq the rj 0&1 itive) . .
as the k increases. Similarly, we see from Figure 4 that the size are constant and dependfepgeo I'Eﬁe;%kf,g;rb t %‘8@5@@% it again!
the k increases. To illustrate the values of the size of the Chi-square distribution, we presented.a simulation k=5 and

k=10, on r =1, as below-respectively

rs
For k=5, ) {T(Z’ZHO

For k=10,

4. Conclusion

To find the power of the Poisson distribution, we-must consider sufficient statistics and UMP test for getting the
rejection area. In the Binomial distribution context, the curve of the power is.depended .on the number of trials n and

thebound of the rejection area. Th% CLtlhve% tEInd to be going to zero when € > 0.4, anaJ they decreases (started from
0 =0.2) as the paraer'neatesr(l)ntr:]r%)aseesz a%d& eecurve is sigmoid (S curve). In the Poisson distribution context, the result
showedsthat the power of the Poisson (not sigmoid, S curve) distribution 15 qui y 1 on several simulation
n(n>2)and 1(A<10).In the context of chi-square distribution, we noted that the curves of the power are

depended-of @& k and the skewness of the S-curve pgsitive asthe k increases. Hlere, we noted-that the size are constant 77
and depended of the k and it decrease as the k increases. The Iaéf statement is not clear!
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