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Abstract 

Huangshan city tourism development problems, the author of this paper, using the 
Pearson correlation coefficient, principal component analysis (pca), normalized 
treatment methods, such as constructing factors correlation model based on Pearson 
correlation coefficient respectively, based on principal component analysis and the 
normalized processing of various cities in anhui tourism industry potential ranking 
model, such as using MatlabSpass such as software programming, got the factors 
involved in huangshan city in anhui tourism industry potential and the ranking of cities 
in anhui province tourism industry potential conclusions; Finally, some suggestions are 
put forward for relevant departments of tourism in Huangshan, Anhui Province. 
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1. Introduction 

Since the beginning of the 21st century, China has accelerated the pace of its modernization 
drive, sustained economic development and significantly improved people's living standards. 
With the growth of China's per capita GDP and the increasing spiritual and cultural 
consumption demand of the masses, the tourism industry is in a golden period of development 
opportunities, its contribution rate to the national economy is constantly improving, and the 
tourism economy continues to heat up. As a traditional tourism province, Anhui Province is one 
of the provinces with the richest tourism resources in China. It has both the natural landscape 
represented by Huangshan Mountain and the most distinctive cultural and cultural landscape 
represented by Hui Culture with a long history, as well as the historical and cultural landscape 
such as Fengyang Xiaogang Village and Flower Drum Opera, attracting tourists from home and 
abroad. However, there are still some problems, such as unsound management system, 
unreasonable structure of tourism industry and imperfect infrastructure, which hinder the 
development of tourism economy. 

Tourism is the product of the development of social economy and culture at a certain stage, and 
it is a social and cultural phenomenon realized in the form of economy. Tourism activity is a 
comprehensive aesthetic activity integrating the beauty of nature, art and social life, which 
contributes to the improvement of people's life quality and the all-round development of 
human society. Through a brief analysis of the connotation and extension of tourism, the study 
reveals its common, special and individual aesthetic laws and its guiding significance in practice. 
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2. Model hypothesis and symbolic description 

2.1. hypothesis 

(I) It is assumed that the existing data are obtained under normal circumstances, that is, the 
tourism industry of each city developsnormally during the period; 

(II) It is assumed that the tourism industry of each city will develop normally in the future 
without the impact of major events; 

(III) It is assumed that prices have not changed much over the years and that the standard of 
consumption has remained at the same level; 

(IV) Assume that prices differ little from city to city. 

2.2. Description of main symbols 

Description of main symbols see table 1. 

 

Table 1. Description of main symbols 
The serial number Fu Ge Symbols that 

1 𝑆𝑥  variances of each score 

2 𝑆𝑦  the variance of each 

3 𝑟𝑥𝑦  score of the correlation coefficient 

4 𝑆𝑥𝑦  do variance 

5 𝑏𝑖 number of load 
6 𝑐𝑖  the variances of the principal 
7 𝜃𝑖  in the linear combination of the characteristic roots of each 
8 𝑑𝑖 the coefficients of the synthesis model 
9 𝑎𝑖 the variance of the principal component 

10 𝑒𝑖 index weight 

 

Table 2. Data of various factors in Huangshan City from 2005 to 2018. 
Per 

capita 
Cost per 

year 
Transportation 

cost 
accommodation 

cost 
food 
cost 

shopping 
average 

Number of 
stay 

2005 1169.96 87.17 264.25 176.78 204.89 2.1 
2006 1020.12 68.73 241.57 147.23 180.14 2.14 
2007 1051.43 87.12 210.8 186.85 218.46 2.44 
2008 1045.57 92.63 188.88 157.4 222.37 2.31 
2009 862.5 65.77 130.65 120.92 185.69 1.77 
2010 840.39 108.49 121.68 107.02 199.23 1.57 
2011 886.6 210.9 170.6 129.5 116 1.7 
2012 979.17 208.45 221.58 186.61 143.53 1.17 
2013 959 186.4 136.4 133.1 219.1 1.81 
2014 960.2 199.4 126.1 128.6 232.6 1.44 
2015 952.2 202.9 116.7 128.1 233.4 1.48 
2016 937 205.9 109.1 127.8 233.3 1.51 
2017 990.6 215.1 130.8 137.9 249 1.58 
2018 1005.7 217.6 135.8 141.7 252.5 1.64 

 

3. Correlation analysis based on Pearson correlation coefficient 

3.1. Research methods and ideas 

Firstly, we choose Huangshan City as the research object to obtain the per capita expenditure, 
traffic volume, catering expenses, shopping expenses, average, and days of retention in 
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Huangshan City from 2005 to 2018. Then we make simple statistics and use the chart to display 
them. Then we build a model to analyze the correlation between the potential of tourism 
industry and various factors by solving the variance and correlation coefficient of various data, 
and finally get the relevant conclusions. 

3.2. Preparation of models 

From the bureau of statistics website (http://tjj.ah.gov.cn/ssah/qwfbjd/tjnj/index.html) 
access to huangshan city in Anhui province in 2005-2018, the per capita cost, transportation, 
accommodation, meals, shopping, the average days of stay as Table 2. 

3.3. Model building 

The linechart of each item is plotted according to the data in the table above: 

 

 
Figure 1. Line chart of each factor 

 

It can be seen that the only line graph of the transportation costs is a steady rise. Other line 
charts show increases and decreases, but the range of changes is small and there is no obvious 
trend. It can be seen that the development potential of Huangshan City is more general. 

Find the variance of each item: 

𝑆𝑥 = √
∑(𝑥𝑖 − �̅�)2

𝑛 − 1
 

𝑆𝑦 = √
∑(𝑦𝑖 − 𝑦)2

𝑛 − 1
 

http://tjj.ah.gov.cn/ssah/qwfbjd/tjnj/index.html
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Table 3. Correlation coefficient and correlation degree. 
The correlation coefficient The related degree 

0.8-1.0 Highly relevant 
0.6-0.8 strong 
0.4-0.6 Correlation moderate 
0.2-0.4 Weak correlation 
0.0-0.2 Very weak correlation or no correlation 

 

3.4. Solving the model 

The correlation coefficient of each item is as follows: 

 

Table 4. Correlation coefficients of each factor. 
 The per capita cost Car fare quarteragr Meals fear Shopping fee Average stay 

The per capita cost 1.00 -0.23 0.71 0.77 0.26 0.53 
Car fare -0.23 1.00 -0.50 -0.20 0.12 -0.73 

quarteragr 0.71 -0.50 1.00 0.80 -0.42 0.53 
Meals fear 0.77 -0.20 0.80 1.00 -0.14 0.39 

Shopping fee 0.26 0.12 -0.42 -0.14 1.00 0.08 
Average stay 0.53 -0.73 0.53 0.39 0.08 1.00 

 

According to the correlation coeffient,the heat chart in made as follows: 

The brighter the color,the greater the positive correlation,and the darker the color,thegreater 
the negative correlation. 

 

 
Figure 2. Heat map. 

 

The analysis shows that the per capita cost has a great positive correlation with the 
accommodation cost and the catering cost, and the accommodation cost and the catering cost 
have a great positive correlation. The negative correlation between the number of stay days 
and the transportation cost is very large 

4. Ranking of tourism industry potential of each city based on principal 
component analysis and normalization 

4.1. Research methods and ideas 

We use SPSS to carry out the principal component analysis of Anhui Shenshen Tourism, at the 
same time to find the coefficient in the linear combination and the coefficient relationship of 
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the comprehensive model, and finally to normalize the data and find the potential index. Finally, 
the comprehensive index of potential of each city is analyzed. 

4.2. Establishment of model 

The main purpose of principal component analysis is to use fewer variables to explain most of 
the variation in the original data, and to transform many variables with high correlation into 
mutually independent or unrelated variables. Usually, a few new variables, which are less than 
the original variables and can understand most of the variation in the data, are selected, namely 
the so-called principal components, and used to interpret the comprehensive indicators of the 
data. 

4.2.1. Put the data into SPSS for principal component analysis 

 

Table 5. Total variance interpretation by the interpreter. 
Total variance interpretation 

component total 
Percentage of 

variance 
The 

cumulative 
total 

Percentage of 
variance 

The 
cumulative 

total 
Percentage of 

variance 
The 

cumulative 
1 12.367 68.704 68.704 12.367 68.704 68.704 11.613 64.518 64.518 
2 4.084 22.688 91.392 4.084 22.688 91.392 4.837 26.874 91.392 
3 0.764 4.243 95.635       
4 0.411 2.282 97.916       

 

The principal component matrix is: 

 

Table 6. Principal component matrix. 
Component matrixa 

 Component1 Component2 
Overnight Travel Revenue O vernight 

Total Revenue 0.994 -0.091 
Tourism Income 0.993 -0.096 

The Room Number 0.990 -0.131 
Beds 0.988 -0.138 

Number of night travellers 0.985 -0.165 
Number od days 0.985 -0.168 

Four-star 0.983 -0.155 
Total number of hotel 0.983 -0.178 

Three-star 0.978 -0.178 
Five-star 0.973 -0.137 
Two-star 0.882 -0.357 

Cost per person 0.413 0.881 
Shopping fee 0.375 0.861 

Accommodation fee 0.463 0.826 
Meals 0.405 0.788 

Transportation fee 0.378 0.781 
Average stay 0.242 0.549 

 

4.2.2. Find the coefficients in the linear combination 

The load number is 𝑏𝑖, the linear combination coefficient is 𝑐𝑖, and the characteristic root of 
each component is 𝜃𝑖; 

so 

𝑐𝑖 =
𝑏𝑖

√𝜃𝑖
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The characteristic root of component 1 is 4.378, the characteristic root of component 2 is 0.595, 
and the characteristic root of component 3 is 0.420 by SPASS analysis and quantification. As 
shown in Table 7: 

Table 7. Coefficients in linear combinations 
Coefficients in linear combinations 

 Component1 Component2 
Overnight Travel Revenue 0.2827 -0.0436 

Total Revenue 0.2826 -0.0452 
Tourism Income 0.2824 -0.0474 

The Room Number 0.2816 -0.0646 
Beds 0.2810 -0.0684 

Number of night travellers 0.2801 -0.0817 
Number od days 0.2800 -0.0832 

Four-star 0.2796 -0.0765 
Total number of hotel 0.2795 -0.0879 

Three-star 0.2782 -0.0882 
Five-star 0.2768 -0.0678 
Two-star 0.2509 -0.1767 

Cost per person 0.1176 0.4362 
Shopping fee 0.1067 0.4262 

Accommodation fee 0.1317 0.4089 
Meals 0.1152 0.3898 

Transportation fee 0.1074 0.3865 
Average stay 0.0688 0.2715 

 

4.2.3. Find the coefficients in the linear combination 

The load number is 𝑑𝑖, the linear combination coefficient is 𝛼𝑖 

so: 

𝑑𝑖 =
∑𝑎𝑖 × 𝑐𝑖 × 100

∑𝜃𝑖
 

Set the index weight as 𝑒𝑖 

𝑒𝑖 =
𝑑𝑖
∑𝑑𝑖

 

The coeffivient and index wights in the composite scor are as Table 8: 

Among them, the six items with the largest comprehensive coefficient are total income of 
overnight tourism income, total income, tourism income, accommodation cost, per cost and 
number of rooms. Since the sum of overnight tourism income and tourism income is total 
income, total income, accommodation cost, per capita cost and number of rooms are taken as 
important indicators to rank the tourism industry potential of each city. 

 

Table 8. Comprehensive coefficient. 

Item 
Overnight 

Travel 
Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Overnight 
Travel 

Revenue 

Comprehe
nsive 

coefficient 
0.2017 0.2013 0.2005 0.1956 0.1943 0.1903 0.1898 0.1912 0.1883 

Item 
Three-

star 
Three-

star 
Three-

star 
Three-

star 
Three-

star 
Three-

star 
Three-

star 
Three-

star 

Average 
length of 

stay 
Comprehe

nsive 
coefficient 

0.1872 0.1912 0.1448 0.1966 0.1860 0.2005 0.1834 0.1767 0.1191 
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4.2.4. Normalize the data and calculate the potential index 

The number of each city item is normalized to eliminate the dimensionality effect. The value is 
0-1, where the higher the ranking is, the better the potential is; the lower the ranking is, the 
worse the potential is. Rank as a standard can reflect the true level. The normalization method 
is as follows: 

𝑙𝑖𝑗 =
𝑘𝑖𝑗 − 𝑘𝑚𝑖𝑛

𝑘𝑚𝑎𝑥 − 𝑘𝑚𝑖𝑛
 

Then the difference between the normalized data in 2020 and 2015 is calculated. And then you 
multiply each term by its weight, and you add up the values. The value obtained is the potential 
comprehensive evaluation index. 

𝑝𝑖 = 𝑤1𝑙𝑖1 +𝑤2𝑙𝑖2 + 𝑤3𝑙𝑖3 + 𝑤4𝑙𝑖4 

4.3. Solving the model 

The comprehensive evaluation indexes of potential of each city are as follows: 

 

Table 9. Tourism industry potential scoring regions of each city in Anhui. 
Area Potential rate 

He fei 0.78 
Wu Hu 0.44 

Huang Shan 0.42 
An Qing 0.39 
Chi Zhou 0.30 

Xuan Cheng 0.25 
Chu Zhou 0.16 

Liu An 0.15 
Ma Anshan 0.12 

Bo Zhou 0.11 
Beng Bu 0.09 
Fu Yang 0.08 

Huai Nan 0.07 
Tong Ling 0.07 
Su Zhou 0.06 
Huai Bei 0.00 

 

5. Conclusion 

Huangshan City is a beautiful and ancient city, is a famous historical and cultural and tourist 
city in Anhui Province. Huangshan has not only the Hui-style culture, one of the three major 
regional cultures in China, but also the beautiful natural landscape, which is called "the best 
mountain in the world", and the world famous for its "strange pines, strange rocks, sea of clouds 
and hot springs". With such rich tourism resources, Huangshan has always taken tourism as the 
leading industry in its urban development. However, if tourism is not properly developed, the 
sustainable development of economy and society cannot be guaranteed. Therefore, the 
following will give the relevant departments of the city's tourism industry a reasonable 
suggestion on how to improve the city's tourism potential, I hope it can play some role. 

On the premise of strengthening protection, Huangshan City should develop and utilize tourism 
resources scientifically and rationally, which is the basis of realizing sustainable development 
of tourism. At the same time, good tourism advantage is an important foundation for the 
sustainable development of Huangshan Mountain. The sustainable development strategy and 
Huangshan tourism development advantages complement each other and promote each other. 
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There are many opportunities in the development of tourism in Huangshan City. Only by taking 
the sustainable development strategy can we truly grasp these opportunities, truly follow the 
pace of The Times, meet the market demand, and deeply explore and develop the connotation 
of tourism culture. Only the tourism landscape and tourism culture are well integrated, in order 
to truly ensure the long-term attraction and persistence of tourism. 

The development of tourism in Huangshan must adhere to the strategy of joint development of 
natural landscape and human landscape. Strengthen supporting facilities. There are still some 
deficiencies in the tourism facilities in Huangshan City, which is not conducive to enlarging the 
tourism carrying capacity, nor to protecting the tourism resources. 
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