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Abstract 
The research studied power of hypothesis parameters testing on geometric distributions. To derive 
and compute the power of this distribution, we must determine the sufficiently statistics and compute the 
rejection area using uniformly most powerful test (UMPT). The R-code is then used to figure the graph 
of the power, we then did graphically analysis of the graph. The result showed that the curves of 
the power are depended on the value of the rejection area. 
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1. Introduction 

Population inference is drawn by sample, and it could be improved using testing parameter on their 
distribution (Sirait et al., 2020a; Sirait et al., 2020b). Here, we should use the power and size to testing the 
hypothesis parameter. Note that in the hypothesis testing, a probability error type I ( )α , a probability error type 

II ( )β  and a power are really significant useful.  In this case, the power is defined as a probability to reject 0H  
under 1H  in testing hypothesis, 0 0:H θ θ=  versus 1 0:H θ θ≠ , for  parameter θ  (Wackerly, et al., 2008). We 
then used it as a statistical techniques to investigate the population inference. Following Wackerly, et al. (2008) and 
Casella and Berger (2002), we noted more detail the definition of the power and size, namely, (1) the power is the 
probability to reject H0 under H1 and (2) the size is the probability to reject H0 under H0.  

Following the previous research, many authors studied the improving inference population using power and 
size such as Pratikno et al. (2019, 2020), Pratikno (2012), Khan and Pratikno (2013), Khan (2003), Khan and Saleh 
(1995), Khan and Hoque (2003), Saleh (2006), Yunus (2010), and Yunus and Khan (2007). Besides that, Pratikno 
[2012], Khan and Pratikno [2013] and Khan [2003] studied also studied a testing intercept using non-sample prior 
information (NSPI). Moreover, Pratikno [2012] and Khan et al. [2016] used the power and size to compute the cdf 
of the bivariate noncentral F (BNCF) distribution of the pre-test test (PTT) with NSPI in some various regression 
models. Due to, the complicated computational of the probability integral of the probability distribution function 
(pdf) and cumulative distribution function (cdf) of the BNCF distribution, the R code is used. In the context of the 
power on the distribution, Pratikno et al. (2019, 2020), are already presented the formula and its value of the power 
on discrete and continuous distributions. 

Furthermore, in this research, we then focused to analysis about the power and size on Geometric distribution. 
Here, we have several steps to compute the power of the distribution: (1) determine the sufficiently statistics, (2) 
compute the rejection area using uniformly most powerful test (UMPT), (3) derive the formula of the power of the 
distributions in testing hypothesis, and (4) plot the graphs of the power of their distributions.  
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In this paper, introduction is presented in Section 1. The methodology of the research is then given in Section 
2. A simulation and graphically analysis of the power and size is obtained in Section 3, and Section 4 described the 
conclusion of the research. 

 
 

2. Research Methodology 
Step 1.  We studied the basic concept of Negative Binomial and Geometric Distribution. 
Step 2.  We then refer to previous research, to derived the formula of the power and size of the Geometric 

Distribution using sufficiently statistics and uniformly most powerful test (UMPT) in obtaining the 
rejection area (RR). 

Step 3.  Based on step 2, we then produced and did graphically analysis of the graph of the power and size 
Step 4.  Finally, we draw the conclusion of the characteristics of the graph and choose the maximum power and 

minimum size. 
 
 

3. Discussion Results 
 

3.1  The Power on the Geometric Distribution 
Following Pratikno et al. (2020), the probability mass function (pmf) of the Binomial distribution with iX  

Bernoulli trials with parameter θ , 20n = , and 
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For testing the two-side hypothesis,  0 0:H θ θ=  versus 1 0:H θ θ≠  on rejection area 1 12{( ,..., ) : },x x Y c≤  we 
then derive the formula of the power and size are  given as, respectively, 
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From the equation (2), it is clear that the graph of the power is depended the parameter shape, and  they  will be 

sigmoid curve, and the curves tend to be one for large parameter shape . Similarly, from the equation  (3), it is clear 

that the graph of the size is constant and  they will then be straight line. Here we noted that the curve of the size is 

not depended on parameter shape. 
In this research, we present the probability mass function of  X as random variable of the  negative Binomial 

distribution  of success on  n Bernoulli trials,  with r success on x , ( , )X BN r θ: , as 
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For  r =1, the distribution of the random variable   X  be Geometrik distribution, and  it is then written as  
( , ) ( , ),  1X BN r Geo r rθ θ= =:  , with pmf  is given as  

)()( xXPxp ==  
1(1 ) , 1, 2,3,...x xθ θ −= − =                                                             (5)  

  

Similarly, following the equation (2), (3) and previous research, the power and size of the Geometric distribution are 

then derived in testing the two-side hypothesis,  0 0:H θ θ=  versus 1 0:H θ θ≠ , with ∑
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Following Pratikno et al. (2020) and using the equation (6) and (7), we then produced the graphs of the power of the 
Geometric distribution. Their graphs are then  given in Figure 1 (a), (b) and (c).  
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           (a) 

 

 
           (b) 

Figure 1 (a) and (b). The Power and Size of the Geometric distribution with 12≤s , 10=n  (a) and 8=n  (b) 
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           (c) 

Figure 1 (c). The Power and Size of the Geometric distribution with 15≤s , 10=n   

 
Similarly, using the  equation (6) and (7), we then also simulate for several graphs of the power and size on different 

n = 21 and  23  and  S=25 and 27 . The curves are then presented in Figure 2 (a), (b) and (c),  

 
           (a) 
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          (b) 

Figure 2 (a) and (b). The Power dnd Size of the Geometric Distribution with 25≤s , 21=n  (a) and 23=n  (b) 

 
            (c) 

Figure 2 (c). The Power and Size of the Geometric distribution with 27≤s , 21=n  
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3.2 The Graphically Analysis  
 

From Figure 1 (a) and (b), we see that the curves of the power are similar (sigmoid), the curve on the graph (b) 
more faster to be one than (a), it will be in short period on the parameter, that is 0 0.8θ≤ ≤ , but not in (a)  
0 0.95θ≤ ≤ . They increase on 0.2 0.9θ≤ ≤ (sigmoid), and then they tend to be flat (asymptote to one) on 

0.9θ ≥ .  This is due to the different value of n. Generally, we note that they (both of the graphs) will be 
maximum on one, and the minimum is zero. Following the previous research of Pratikno (2012), Khan and Pratikno 
(2013),  Khan  (2003), Khan and Saleh (1995), Khan and Hoque (2003), Saleh (2006), Yunus (2010), and Yunus 
and Khan (2007), we noted that the maximum power (one) and minimum size are chosen for the better indicator  in 
testing. Note that both size are constant, and their values are 0.01 (n=10) and 0.20 (n=8). We therefore conclude 
that the power on n=8 is better than n=10. Furthermore, we did the power on 15, 10 ,S n≤ = Figure 1 ( c ) ,  the 
graph tend to be quick to be one in short period, 0 0.75θ≤ ≤   and  the size close to 0.20. It means that the n and 
S are really significant to change the curve of power and size. 

We see from Figure 2 (a) and (b), the curves of the power are also sigmoid, the curve on the graph (a) more 
faster to be one than (b), their period on the parameter is around 0.95 1.0.θ≤ ≤  They increase on 
0.65 1.0θ≤ ≤ (sigmoid), and then they tend to be flat (asymptote to one) on 0.95θ ≥ .  This is due to the 
different value of n. Generally, we also note that they will be maximum on one, and the minimum is zero. 
Following the previous research of Pratikno (2012), Khan and Pratikno (2013),  we already noted that the 
maximum power (one) and minimum size are chosen for the better indicator  in testing. Similarly,  the both size are 
constant, and their values are close to 0.0 for both n. We therefore conclude that the power on n=21 is better than 
n=23. Furthermore, we did the power on 27, 21 ,S n≤ = Figure 2 ( c ) ,  the graph tend to be quick to be one in 
short period, 0 0.85θ≤ ≤   but  the size is still close to 0.0. It means that the n and S are really significant to 
influence the graph of  the power and size. 

Noted that from the equation (6) and (7), the both formula of  the  power and size are depended S and n, I 
therefore  conclude that the Figure 1 and 2 are really evidence that their graphs are really  similar and suitable . 
  

4 Conclusion 
The research studied power and size on Geometric distribution. The rejection area is determined to find the formula 
of the power. Here, the R-code  is also used to figure and graphically analysis  of the curves (power and size). The 
result showed that the sample size n and rejection area of sufficiency statistics S are really significant to change the 
curves of the power and size. 
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