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Abstract—Using grey correlation analysis, quantitat
analysis of the relationship between tourism, econand
environment of Hunan, the results show that: (rigm
and economic have strong correlation, and they have
certain impact on the environment, which is themfactor
to restrict the development of Hunan tourism, whglthe
main factor restricting the development of Hunaurigm.
Keywords—

Tourism Economy Environment; Grey

Correlation Analysis; Hunan Province

I. INTRODUCTION

relationship between the inbound tourism trafficd an
international tourist foreign exchange income, torgging
as an example the rank correlation respectivelyndothat
the biggest factors affecting inbound tourism dedn&m
chongging is travel related infrastructure leveld atihe
conditions of tourism resources, and puts forward
increasing tourism infrastructure investment, inyerdhe
visibility of tourism resources such as conducive t
accelerating the development of inbound tourism in
chongging fast advice; Zhang Haiguang and Sun Gimunl

[3] (2012) study of cultural tourism industry inastdong

Tourism, economy and environment are a huge andorovince, in the construction of the index systeffecting

complex system, and it is difficult to use mathdost
statistics method for accurate quantitative analysind
grey theory just makes up for this shortcoming, clhis
suitable for some information is known, the "snsalinple”,
"poor information" is unknown, and the "informatiors
not deterministic systerl. For example, these factors,
such as tourism resources, tourism projects, touris
preference, passenger service quality, traffic e,
regional economic development level, and so ory Have
obvious gray to the development of tourism, the esa®
many other related factors for economic and envivemtal

development also show some gray, so can use geayyth

the development of tourism industry, using the rodtlof
grey correlation analysis reveals the dominantofadhe
results found that passenger traffic, fiscal spegdin
education, change in gross regional product play an
important role on the development of cultural teuori
industry; WengGang minhe Li Lingya# (2015) combined
with "twelfth five-year" important strategic plamg,
influence on tourism. The main factors influencitige
development of tourism economy in Hebei provinceewe
analyzed by using grey correlation analysis. Theulte
showed that the highest degree of business miledge

Hebei Province, namely, the convenient and diregaict

to tourism, economy and environment of these threeof the railway transportation, Fu Xiangyang and hktya

systems.

Taozhen® (2015) used a regression analysis method to

Grey theory in tourism, economic and environmental select Inner Mongolia tourism economic evaluatiodei,

aspects of the application is not much, and onlsedaon
both of them to study, such as the study of touramd
economic relations are: Yang of guangxi [2] (2019)
using grey correlation analysis method to analytbis

inbound tourism demand
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based on the gray correlation analysis method, fandd
that the economic support factor and residentsndivi
standard of Inner Mongolia tourism economic deveiept.

Study on economy and environment: Fu PEh¢r010) by

influence factors and theusing correlation method of Grey Relational Anadysin

Page |1



International Journal of Advanced Engineering Resezh and Science (IJAERS) Vol-2, Issue-1Rec- 2015]

ISSN: 2349-6495

Chang-Zhu-Tan industrial structure development and The gray correlation analysis method is as follows.

environmental quality of pollutants were analyzeskults (1) Determining the analysis sequence

showed that the third largest industry's If there is a m reference sequence, remember

contribution to economic growth, and the developirahn toA. AIA ; there are n sequences, remember
related industries on the pollution of the envir@mincan
not be ignored; Qin Dongcheng, Zhou Yaozhi and Shi  toB. B,[IIB, putthese sequences together, forming

Qingdong! (2012) using grey relational analysis model, _ _
the following matrix

All A&z A1<
Ay Ay o Ay

the correlation of Xinjiang's economic growth and
environmental issues were analyzed, the results $hat
there is high correlation between economic growtid a

environmental issues; and Li Zuo Qing and Jiangykiuf®

An Aw Ak

(2013) in Zhejiang Province as an example, using th

method of Grey Relational Analysis on the correlati B, By By
between economic growth and environment the problem By, By, -+ By
analysis, consistent with Qin dongcheng.

On the basis of the relevant index system, the Haaitors By Bo - By (m+nk

are the main factors, and the development strategel

suggestions are put forward. At present, the autlasrnot
found the grey theory in tourism and environment the
main factors of different regions are differenteréfore,
this paper takes Hunan Province as an exampleyzasal
the relationship between and

tourism, economy

environment, and puts forward the relevant

countermeasures and suggestions in Hunan province.

Il. GRAY CORRELATIONANALYSISTHEORY
The gray theory is proposed by Professor Deng dutafin
Huazhong University of Science and Technology i80k9
It is a part of the study of the information is kg and
some of the information is unknown and the applicabf
the phenomenon of uncertainty. It is through thendls
sample" of known information generation, developtrien
understand the reality of the world, to achieve shstem's
behavior and evolution of the law of the correcsgr and
description. Since the publication of Control Pesh$ of
Grey System The, the gray theory has been appligdiyv
in various disciplines, and has achieved good t&sul

2.1 Gray correlation analysis method
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For ease of description, Write it down tg, ,Among

them the i= (m+n), j=k , expressed as | row andicwl
J

(2) Sequence non dimensional treatment

Because of the difference of the measurement

units of the data, the standard treatment is choig in
the front of the correlation analysis. In this papbe
standard data method is as follows: set up thé firs
(i=1,2,... (m+n) the average value of the samplthés

standard data for:

Xij = ﬂ
rms

The root mean square of the | index NS,

calculated as:

Transformation form is as follows:
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(3) The gray correlation coefficient matrix

oFor the two grade Ai(k) =‘Xm(k) - Xm+i(k) ;

@Calculation of extreme value fromA,,

miaxnga* >$<k) - >§1+i(k)‘ ;

miin I‘Tklld Xntg ~ Xn+i(k)‘ ;

Capita.GDP

®Set resolution factor: This paper takes 0.5;

@Find the correlation coefficient: let the aboveued
into the formula
_ Amin+ pA max
ij 5
A; + pAmax

1 n
®Seek the degree of correlation; = —ZZI k) -
nN=

(4) result analysis

After getting the gray correlation matrix, the nuioal
value of the correlation degree of each index is
compared, and the influence degree of the index is

obtained.

1. GRAY CORRELATIONANALYSISOF
TOURISM AND ECONOMY AND
ENVIRONMENT IN HUNAN PROVINCE
3.1 Index selection
The purpose of this paper is to study the relatigns

Per

Economic

S

YL Total
number of

domestic

Tourism

volum

Y3:Passenge

X11 X12 X1< According to the existing research results, combingh
X, Xy 0 Xy the current situation of Hunan province's tourissaremy,
based on the reliability and availability of dathis paper

X1 X.p X selects the data indicators and the correspondiagrihtion
)((m+1)1 )((m+1)2 e X(r’m 1K as shown in Figure 1.
X(m+2)1 X(m+ 2)2 X (m 2k

Data

index
X(m+n)1 x(m+ n)2 X(m+ nk (m+n)xk

Environmen

tal

Science

Fig. 1: Tourism - Economy - Environment Indicator
Collected from the "2008~2013 Hunan Province Siatik

visible table 1,

Yearbook" to the relevant raw data, after finishitige

Table 1 related sequence index raw data

yeal | 2008 2009 2010 2011 2017 201
X1 | 18147 | 20428 24719 29880 33480 367
X2 | 23082 | 26008 29271 3552(*) 40028 438
X3 | 1314.3| 1507.2f 1878.1 2523p 2938 33
Y1 | 808.8 | 1053.5] 1365.% 1718p 21755 263
Y2 | 12830 | 16065 20394 25328{30506.3| 36058.1
Y3 | 131442| 131442| 131442( 131442 131442 13144
Z1 52.1 59.2 75 82.8 85.8 88.4
Z2 35.8 36.6 36.6 36.8 37 37.¢
Z3 59.5 66.6 79 86.4 95.7 96

3.2 Calculating the gray correlation degree

In this paper, we use R language to calculate tlay g

between tourism, economy and environment of theethr

relational degree, to get the gray relational matthe
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original data is used as a comparison sequenceyitfieal
data as the reference sequence, the above databevill
standardized and then use gray correlation anafysthod

to calculate the gray correlation degree, the tesade as

follows.
Table 2 Grey Incidence Matrix of the Index

Comparison

Reference | X1 X2 X3 yl y2 y3
X1 1 0.96( 0.96] 0.94 0.94 0.9/
X2 0.96 1 | 098 093 095 095
X3 0.96 0.98 1 0.9 093 095
yl 0.92] 0.94| 0.97 1 0.98 0.92
y2 0.94] 0.95| 0.93 0.97 1 0.94
y3 0.97| 095 09§ 092 0% 1
z1 0.85| 0.821 0.83 0.8L 0.82 0.85
z2 0.8 0.8 0.79 0.8% 0.8 0.92

By the gray correlation matrix can be the index foe
reference sequence of gray correlation degree adroin
which the numerical value of the black box in tlystem,
the gray correlation degree of gray correlatior, ort of
results table 3.

Table 3 Gray Relational Degree of Each Index

) X|X|X|Y|Y|Y|Z|Z|Z
Comparison

=
N
w
=
N
w
N
w
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As can be seen from the table 3, the system irtéoieck

WWW.ijaers.com

box) the size of the respective table gray relaliender Z2
other than the basic front, indicating the ratidgadnd the
scientific nature of the selected indicators. Toléofving is

an analysis of the results.

3.3 Result Analysis

From the overall point of view, the gray relatiodaigree of
each index in the gray relational matrix has redc@es,
which has a high degree of correlation. Combineith Wie
gray correlation degree, the results can be cordparth

the results of the reference sequences:

(1) The size of the sort of the grey related dedremveen
the per capita GDP of Hunan Province and each index
passenger volume > financial total income > onjtie-
workers in the average wage > reception Travell tota
number > domestic travel total number > living gayb
harmless treatment rate > sewage treatment ratélt>up
area green coverage rate. Hunan province showeédhia
per capita GDP and passenger traffic volume ofdtgest,
ranked second, the three is the economic indicators
followed by the reception of the total number ofirists
and the total number of domestic tourism, and #lative
environmental indicators.

(2) Remove the inter economic indicators ranking,
respectively to post year of average wage (x2) ttal
fiscal revenue (x3) for the sort of reference segeeof
gray correlation degree the same: passenger volume
reception Travel total number > domestic travelaltot
number > living garbage harmless treatment ratewage
treatment rate > built-up area green coverage rate.
Combined (1) analysis shows that the index of they g
correlation degree of the economic indicators ef ithdex
position of tourism in the first and the environrtsn
indicators, and therefore, the impact of tourismidators

on the economic indicators is more.

(3) The index of domestic tourism revenue in Hunan
Province between the grey correlation degree oérimg:
reception Travel total number > on-the-job workear of

average wage > financial total income > passenger
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volume > per capita GDP> built area green coverage>
living garbage harmless treatment rate of sewaggrtrent
rate >. The total number of tourists and the totahber of
tourists and the gray correlation degree betweersitte of
the sort, in these sort of economic
environmental
indicators and environmental indicators of the darg
relevance.

(4) The index of Hunan Province passenger trafitMeen

grey correlation degree size sorting: per capitaPSD

indicators and

with (5) analysis shows that tourism and the econbas a
certain degree of relevance, in which the impadbafism

on the environment more.

V. CONCLUSIONSAND RECOMMENDATIONS

indicators, and therefore the economi Through grey correlation analysis, the relationdfgpween

tourism and economy has a strong correlation, and bf
them have a certain impact on the environment.him t
development of the economy, the development of the

tourism industry will increase rapidly, while the

on-the-job workers in average annual salary > fisca development of the tourism industry can promote the

revenue > reception Travel total number > domdsdicel
total number > living garbage harmless treatmete ra
sewage treatment rate > built-up area green cogearag.
In this sort of economic indicators, the top thraed the
correlation is the largest of the GDP, combinedhw()
analysis shows that tourism and the economy hasags

correlation, and the economic impact of tourismenor

economic growth, but in the process of economic and
tourism development, tourism development has atgrea
impact on the environment.

In order to meet the development of tourism, theénma
factors that restrict the development of Hunanlsrison
development are the main factors that restrict the

development of Hunan's tourism development. As the

(5) Hunan Province sewage treatment rate between thincrease of passenger traffic, the traffic systémoutd be

index and the grey correlation degree of size rsgrti
garbage harmless treatment rate > passenger votupes

capita GDP> financial total income > on-the-job kears in

improved to meet the needs of people. In additioa,gray
correlation degree between 0.7-0.9, which is a highree

of correlation, shows that the coordination of theee is

the average wage > reception Travel total number >not enough, and the effect of tourism and economic

domestic tourism revenue > built-up area green eme
rate. Hunan sewage treatment rate and garbage dssml
treatment rate is the largest, followed by passenhgdfic
volume and per capita GDP, which is related todegree
of gray correlation between the number of life gayd
harmless treatment rate and the gray degree oélation
between the indicators, the ranking of the perteapDP.

(6) Built-up area green coverage rate betweenrithexi and
the grey correlation degree of size sorting: domest

tourism revenue > reception Travel total

passenger volume > per capita GDP> on-the-job worke We acknowledge Hunan

number >

development is still not negligible.

Grey relational analysis can objectively reflece tactual
relationship among the factors in the system. Taper
analyzes the relationship between the three parniglsinan
tourism, economy and environment by calculatinggrey
relational degree, and provides the relevant thieate
guidance for the industry, which has some practical

significance.
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