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Abstract— Tourism is the most important sector for potential
areas. One province in Indonesia that has quite potential is West
Java. To be able to increase this potential, it is necessary to
increase the number of tourists. This research aims to increase the
number of visitors through several factors that must be
considered, namely the number of star hotels, number of stalls,
and number of restaurants. The method used to determine the
relationship between the number of visitors and these factors is
regression. Because the research data is in the form of count data,
it uses the Poisson distribution. If the data indicates
overdispersion, it can be modeled using a Negative Binomial
regression model as a comparison. The results obtained state that
the Negative Binomial regression model is better than the Poisson
regression model. Using the Negative Binomial regression model,
it is found that increasing the number of tourists can be achieved
by increasing the number of star hotels and number of
restaurants. However, the number of stalls must be reduced so that
visitors can increase. Thus, the aspect that must be addressed is to
disband illegal stalls and increase the number of hotels and
restaurants.

Keywords—Tourism, Negative Binomial regression model,
overdispersion, West Java, Poisson.

l. INTRODUCTION

Several sectors can be a source of regional income. One of

the regional income sectors is the tourism sector. Tourism can
bring in local and foreign tourists. To be able to increase the
number of tourists visiting, there should be several supporting
factors. Some factors that may have an influence are the number
of star hotels, number of stalls, and number of restaurants [1].
Increasing these factors can enable an increase in tourists [2].
Research conducted by Hartanto et al. stated that digital
marketing and attraction can increase the number of tourists [3].
Their research was carried out in the tourism in Rejang Lebong
Regency [3]. Similar to previous research, research conducted
by Popescu et al. also suggested increasing the number of

attractions to attract tourist interest [4]. In research conducted
by Javier et al. to increase the number of tourists, they provide
wine parties [5]. In research conducted by Insani and Arnan, it
was found that there was a relationship between hotel taxes and
restaurant taxes on the number of tourists [6]. The method they
use is growth rate analysis [6]. In research conducted by Nadra
et al. using the basic concepts of gastronomic tourism method
to analyze tourism conditions on the island of Bali [7]. In
research conducted by Roth and Cords, they used the Negative
Binomial distribution to model zoo visitors [8].

In the research mentioned previously, there are several
shortcomings, including research conducted by Hartanto et al.
and Popescu et al., their research only increases the number of
attractions to increase the number of tourists [3][4]. In the
research conducted by Insani and Arnan the focus was only on
taxes, even though if the number of restaurants were increased
then tourists would have more choices [6]. In Nadra's research,
she only used methods from the social aspect, not using
scientific methods [7]. Then research by Roth and Cords only
focused on zoos, not tourist attractions in general [8]. In their
research, they compared the Negative Binomial and Binomial
models [8]. Also, in their research, they examined the influence
of zoo visitors on sleep, displacement activities, and affiliative
and aggressive behaviors in captive ebony langurs [8].
Therefore, in our research, we will focus on the tourism sector
in general by considering the factors that greatly influence the
number of visitors. The factors in question are the number of
star hotels, the number of stalls, and the number of restaurants.
This research aims to model how the relationship between the
number of star hotels, the number of stalls, and the number of
restaurants influences the number of tourists visiting. To model
it, we use regression. Because the data in this study is count
data, the Poisson distribution is used. If our data experiences
overdispersion, then the alternative distribution that can be used
is the Negative Binomial distribution. We will use this method
for tourism data in West Java because West Java province is
one of the potential provinces in Indonesia.
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1. METHODOLOGY

This chapter provides research data and several literature
reviews.

A. Dataset

Table 1. Research dataset
Regency Number | Number | Number | Number of
[City of of Star of Stalls | restaurants

Tourist Hotels
Visits

Bogor 6,319,408 33 47 326
Sukabumi 2,767,167 7 43 21
Cianjur 1,988,585 19 193 42
Bandung 1,030,084 21 93 40
Garut 3,874,577 8 150 10
Tasikmalaya 898,599 1 35 2
Ciamis 1,099,443 0 47 5
Kuningan 3,081,084 6 0 6
Cirebon 683,909 7 205 52
Majalengka | 1,050,524 1 78 3
Sumedang 1,815,426 9 89 2
Indramayu 836,785 4 54 0
Subang 5,953,952 7 357 3
Purwakarta 1,731,423 3 84 35
Karawang 2,492,910 18 265 190
Bekasi 2,779,981 33 0 200
Bandung | 5 450 347 19 43 152
Barat
Kota Bogor | 2,652,355 43 120 78
Kota
Sukabumi 405,863 8 80 13
Kota 2,923,284 193 211 263
Bandung
Kota 1,833,129 28 0 178
Cirebon
Kota Bekasi 975,195 26 1,325 819
Kota Depok | 3,210,633 5 0 1,300
Kota
Cimahi 110,767 1 38 28
Kota 1369231 11 111 40
Tasikmalaya
Kota Banjar 68,864 0 a7 1

The data used in this research is the number of tourist visits in
West Java province. This data was taken from the West Java
Central Statistics Agency [9]. Number of tourist visits as a
response variable Y , then as variables that are thought to be
influential are given the number of star hotels, number of stalls,
and number of restaurants, denoted by X,, X,,and X,.

B. The Poisson Regression Model

Data obtained by counting is called count data [10]. The
appropriate regression for count data is Poisson regression [11].

For Y ~ Poisson(u)he Poisson regression model can be
written as (1) [12].
9(s) =By + BX+ BoXo o0+ B X, =X'B 1

10

where X' is the vector whose elements are predictor variables,
B is the vector of parameters, x=E(Y), and g() is a link

function.

C. Overdispersion Test

Due to heterogeneity in sample values, the existence of outliers,
correlated variables, relevant omissions predictor or inflation is
zero, causing overdispersion [13]. Overdispersion occurs when
the sample variance value is greater than the mean value [14].
For more details regarding the overdispersion test using
Pearson's chi-squared test, see [15].

D. The Negative Binomial Regression

The negative binomial regression considers the following link
function of the average, u

=0=1 L):—l [5 1]
s(u) Og(k-i-,u 0g ,u+
s(u)=n=xp
Iog[£+1]=77:x[3+g

y7,

2
where E(Y)=y,var(Y)=y+”T, and k™ is called the

dispersion parameter [16].

E. Akaike Information Criterion (AIC)
The formula for AIC can be seen in (2) [17].

AIC:NIn($j+2K @)

where RSS is the residual sum of squares, N is the number of
observations, and K is the number of parameters [17]. The best
model is the one with the smallest AIC value.

11, RESULTS AND DISCUSSION

Firstly, in the results of this analysis, we can see the descriptive
statistics given in Table 2. From Table 2, it can be seen that the
variance is much greater than the mean. Statistically, this is
overdispersion.

Table 2. Descriptive statistics of the number of tourist visits
Mean Median Variance
2,132,059 1,824,278 2.5308x 1012

Visually, to find out the relationship between X,, X,,and X,

against Y , see Figure 1, Figure 2, and Figure 3, respectively.
Based on these results, it can be seen that their relationship

forms a certain pattern, so there is an indication that X,, X,,
and X, significantly influence Y .
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Figure 1. Scatter plot X1 against Y Figure 3. Scatter plot X3 against Y
Q o Continuing from the descriptive statistics in Table 2, the
+ — o Pearson's Chi-Squared statistical test is given in Table 3. Table
3 3 shows that the data has overdispersion. This is indicated by a
| p-value of less than & =5%.
s Table 3. Overdispersion test result
3 o dispersion ratio  Pearson's Chi-  p-value
~ o Squared
> 18 1,325,767.5300  29,166,885.6530 < 0.0010
e O ©
(o) o
o
& e g © Table 4. Estimation parameter result of Poisson and Negative
o o Binomial Regression
— (%@D o Estimator Poisson Negative
o . o Binomial
E | o By 14.4800 14.4503
o | ! ! ! ! ! | B, 0.0032 0.0041
0 200 400 600 800 1200 8 -0.0004 -0.0003
A : .
X2 B 0.0005 0.0004

Figure 2. Scatter plot X2 against Y

The estimation results for the Poisson and Negative Binomial
regression models in Table 4 show that there are differences.
However, based on Table 5, the Negative Binomial regression
model is better because it has a smaller AIC value.

Table 5. AIC value of Poisson and Negative Binomial
Regression Model

Poisson Negative Binomial

26,831,537 815.9800
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V. CONCLUSION

Three conclusions can be drawn from this research. The first
conclusion seen from descriptive statistics is that the mean
value is not the same as the median, therefore it cannot be
modeled with the Normal distribution. Therefore, other
distribution alternatives must be sought. Because the response
data in this study is count data, the appropriate distribution is
Poisson. The second conclusion is that the research data shows
overdispersion, whether seen from descriptive statistics or the
overdispersion test. Therefore, the data can be modeled with
Poisson regression and compared with the Negative Binomial
regression model. The third conclusion, from the AIC value, is
that the best model is the Negative Binomial regression model.
This is because the AIC value of the Negative Binomial
regression model is smaller than the Poisson regression model.
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