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Abstract. For the sake of improving the optimal management and dispatching
ability of Guangdong-Hong Kong-Macao Greater Bay Area’s economy, it is
essential to optimize and predict the growth trend of the Greater Bay Area’s
economy, put forward the optimization prediction method of the Greater Bay
Area economic growth trend based on 3500 mining, and construct the economic
growth model of statistical sequence distribution. Big data mining method is
chosen to model the big data statistical information of the area’s economic
growth, extract the characteristic quantity of the association rules of the big data
economic growth trend, use the fuzzy fusion clustering method to carry on the
automatic clustering processing to the economic growth trend, and establish the
optimal iterative model of the prediction of the economic growth trend. Com-
bined with adaptive optimization algorithm, the Greater Bay Area’s economic
growth trend is optimized and predicted. The simulation outputs show that the
method has good adaptability to predict economic growth trend of the area we
talked about, and has high accuracy in predicting growth trend, which improves
the adaptive scheduling and management ability of the economy in the bay area.

Keywords: Guangdong-Hong Kong-Macao Greater Bay Area � Economic
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1 Introduction

It is of great significance to study the economic growth trend of the bay area of
Guangdong, Hong Kong and Macao [1, 2]. The prediction algorithm of the economic
growth trend and the prediction algorithm based on the Markov model are proposed.
However, the fuzzy degree of the method is large, and the adaptability of the prediction
process is not good enough. To consider the above problems, based on big data mining,
this paper suggests a prediction method to the economic growth trend of bay area, and
constructs a statistical sequence distribution model for the growth trend of bay area
economic [3, 4]. Using big data mining method, this paper builds a big data statistical
information model for the economic growth trend of the Greater Bay Area, extracts the
characteristics of the relevant laws of the economic growth trend and uses the fuzzy big
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data fusion clustering method to automatically cluster the economic growth, and
establishes the big bay optimal iteration model for the prediction of the economic
growth trend, and the economic trending of the bay area is predicted. Combined with
the adaptive optimization algorithm, the optimization of Guangdong and Macao region
is implemented. Finally, the performance of improving the prediction ability of eco-
nomic growth trend of Guangdong, Hong Kong and Macao region is verified by
simulation experiment.

2 Analysis on the Trending of Regional Economy in the Area
of Hong Kong and Macao

This paper sets up an information management model of the economy of the Hong
Kong, Macao and Guangdong area, and the economic growth trend of that region is
optimized, and the automatic dispatching and information management capability of
the economy in the Hong Kong and Macao is improved. On the basis of the opti-
mization and prediction of the economic trend in the big bay area, the paper analyses
and analyzes the big data of the economy in the district. It is greatly significant to study
the trend of the bay area’s economic growth. The distribution is shown in Fig. 1.

2.1 Shortcomings of Guangdong-Macao-Hong Kong Greater Bay Area’s
Regional Economy

The Greater Bay Area of Guangdong, Macao and Hong Kong gave full play to the
geographical advantages of coastal areas and made great progress in the early stage of
reform and openness. At the same time, it also led to the improvement of the economy
in the surrounding areas to varying degrees. However, due to the limitations of innate
regional conditions, the development of the bay district also has many deficiencies,

Fig. 1. Guangdong-Hong Kong-Macao Greater Bay Area’s distribution
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mainly manifested in: first, the industrial structure of different areas is increasingly
convergent. Repeat the low level of construction and other problems, resulting in waste
of resources, resulting in low economic benefits. The second is the regional poverty [5].
Although the economy of that region is relatively developed, there are still some areas
where the economy is backward and the infrastructure construction is seriously lagging
behind, which leads to the poverty of the whole region, the imperfect industrial
structure, and the lack of motivation for development. Third, the gap between different
regions is further widened, which leads to different geographical regions driven by
interests to form different forms of local protection barriers, which increases the dif-
ficulty of forming the overall market of economic development.

2.2 The Influences of the Economic Development in the Region of Hong
Kong and Macao

By analyzing the bay region’s economic development, we can conclude that the main
influences of the regional economic development are as follows: first, the coordination
mechanism between different geographical regions still has great disadvantages,
including the ecological compensation mechanism and the resource development
mechanism, in which the ecological mechanism is not perfect, and the compensation
theory is not systematic, coupled with the lack of unity of the standards of ecological
compensation. As a result, there are great differences in many aspects of compensation,
so that the consensus of compensation cannot be formed, the mechanism of resource
development is not perfect, the overall value of resource products is low, there is great
uncertainty in price, and the abundance of resources cannot be transformed into the
driving force of economic development. Second, there is a lack of overall planning in
the management policies of different regions, and there is no pertinence in formulating
the economic policies of the region. Even when the specific regional planning is issued,
there is a lack of clear development direction and development goals, which affects the
regional economic development [6].

3 Construction and Feature Analysis of Statistical Big Data
Model

3.1 Statistical Big Data Modeling of the Economic Growth in the Bay
Area of Guangdong, Hong Kong and Macao

To predict the trending of regional economic growth, the statistical sequence analysis
and adaptive big data mining are used to design the prediction algorithm. Firstly, it is
critical to construct the statistical sequence analysis model, and to use the interactive
information scheduling model to sample the growth trend [6]. The specific process is
shown in Fig. 2.
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According to the results of information collection, the automatic prediction is
carried out, and the statistical sequence distribution model is constructed [7]. The big
data mining is used to predict the big data economic growth trend adaptively. Com-
bined with the parameter aggregation analysis way, the nonlinear statistical analysis
model nd is described by statistical time series.

xn ¼ xðt0 þ nDtÞ ¼ h½zðt0 þ nDtÞ� þxn ð1Þ

In the formula, hð:Þ is the scalar distribution sequence according to the previous
statistical results, which is a multivariate quantitative value function, and xn is the
measurement error of Guangdong-Hong Kong-Macao Greater Bay Area’s economic
growth trend prediction. It is assumed that the time series monitored by a given amount
is expressed as follows:

U ¼ fU1;U2; � � � ;UNg ð2Þ

In which, Ui is a random variable whose dimension is d-dimension, a regression
analysis model of prediction in the region is constructed by using a statistical analysis
method, The statistical data of the economic growth trend in the large-bay area of
Guangdong-Hong Kong-Macao Greater Bay Area has formed a fuzzy rough set in the
three-dimensional space [8].
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Fig. 2. The regional economic trending analysis flow chat based on big data mining
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The above formula represents the randomly sampled scalar sequence. Combined
with the fuzzy information fusion method, the sampling results of statistical sequence
are obtained as follows:

X ¼ K½s1; s2; � � � sK �n ¼ Kðxn; xn�s; � � � ; xn�ðm�1ÞsÞ ð3Þ

Wherein, K ¼ N � ðm� 1Þs represents the subspace clustering dimension of sta-
tistical sequence, which is a time delay. According to the above information flow
model, it provides an accurate data analysis basis optimization prediction [9].

3.2 Statistical Characteristic Analysis

The statistical sequence distribution model of the economic growth trend is built, the
large data statistical modeling is carried out by adopting a large data mining method,
the economic growth trend prediction model is established, the discrete characteristic
component of the economic demand information is si ¼ ðxi; xiþ s; � � � ; xiþðm�1ÞsÞT , the
above formula is a group of short-time discrete information distribution set, and in the
embedded space of the economic growth trend prediction [10], the distribution function
of the state-set distribution function is shown as follows:

dzðtÞ
dt

¼ FðzÞ ð4Þ

Combined with the above formula, the effective probability density is higher by
selecting the appropriate m and s. At this time, the statistical regression analysis
probability density characteristics are expressed as follows:

R1 ¼ fX1;X2;X3; � � � ;XdgT ð5Þ

By using the continuous descriptive statistical analysis method, multiple compar-
ative analysis was carried out to obtain the correlation function:

RT
1R1 ¼ fX1;X2; � � � ;XmgfX1;X2; � � � ;XmgT ð6Þ

Set up a meter to calculate the best characteristic decomposition value. The char-
acteristic decomposition expression of the prediction is as follows:

RT
1R1 ¼ V1

X
1V

T
1 ð7Þ

The fuzzy analogy of the economic forecast is expressed as follows:

RT
2R2 ¼ V2

X
2V

T
2 ð8Þ

R2 ¼ fXdþ 1;Xdþ 2; � � �XdþmgT ð9Þ

Analysis of Guangdong-Hong Kong-Macao Greater Bay Area’s Economic Growth 79



RT
2R2 ¼ fXdþ 1;Xdþ 2; � � �XdþmgfXdþ 1;Xdþ 2; � � �XdþmgT ð10Þ

In the formula, the wide area characteristic components of the prediction are
expressed as follows:

V ¼ ½V1;V2; � � � ;Vm� 2 Rm�m ð11Þ

On the basis the analysis of variance of univariate, according to the evolution
characteristics of load value Xm and Xk, the predicted load is Xmþ 1 and Xkþ 1.

4 Optimization of Guangdong-Hong Kong-Macao Greater
Bay Area’s Economic Growth Trend Prediction Algorithm

4.1 Extracting the Features from Relevance Rules

The mean of big data mining is used to model the economic development by big data
statistical big data, and the association rules’ characteristic quantity is extracted [11].
The association characteristics of the growth trend at the level of salience are repre-
sented as:

Wxðt; vÞ ¼
Z þ1

�1
Xðvþ n=2ÞX�ðv� n=2Þej2pntdn ð12Þ

Taking the quantitative average value of the persistent statistical value, the fol-
lowing are obtained:

Ex ¼
Z þ1

�1

Z þ1

�1
Wxðt; vÞdtdv ð13Þ

Wherein, Wxðt; vÞ represents the decisive factor of the economic demand forecast:

Z þ1

�1
Wxðt; vÞdt ¼ XðvÞj j2

Z þ1

�1
Wxðt; vÞdv ¼ xðtÞj j2

8>>><
>>>:

ð14Þ

On the basis of a comprehensive analysis, the correlation rule feature extraction is
carried out, and the automatic prediction of the economic growth trend is carried out
according to the feature extraction results [12].

4.2 Fuzzy Clustering and Adaptive Prediction

On the basis of extracting the characteristics of association rules, the fuzzy data fusion
clustering method is set to automatically cluster the regional economic growth [13, 14],
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and the univariate variance analysis is made use of analyzing the orthogonal eigen-
vector solution [15, 16]. It is assumed that the single component of the growth trend is
unknown, and the results are as follows:

VVT ¼ IM ð15Þ
X

¼ diagðr1; r2; � � � ; rmÞ 2 Rm�m ð16Þ

Under the constraint of surplus probability, the order of eigenvalues is as follows:

r1 [ r2 [ r3 [ � � � [ rsþ 1 [ rm ð17Þ

Under the evolutionary game, the new characteristic sequence of trending forecast
is:

Xmþ 1ðmÞ ¼ Xkþ 1ðmÞ

�
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðdmð0Þek1 þÞ2 � Pm�1

i¼1
½Xmþ 1ðiÞ � Xkþ 1ðiÞ�2

s
ð18Þ

A new group of time series yk , which replaces regional economic growth trend, is
produced, and the forecast results are as follows:

Dk ¼ Dk�1 � N2
k�1=Dk�1 ð19Þ

/kk ¼ Nk=Dk ð20Þ

/kj ¼ /k�1;j � /kk:/k�1;k�j ð21Þ

An initial value N (0, 1), is generated in the Gaussian distribution N (0, 1) to realize
the improved design of prediction algorithm [17, 18].

5 Analysis of Experiment Results

In the sake of testing the application performance in the prediction of the economic
growth, the experimental analysis is carried out, and the trending prediction simulation
is carried out with SPSS statistical analysis software and Matlab simulation software.
The descriptive statistical analysis is used to compare and analyze the linear proportion.
The analysis results are shown in Table 1.

Table 1. Results of the multiple comparative analysis based on the annual

Year 2009–2012 2013–2016 2017–2019

2009–2012 1 – –

2013–2016 0.043 1 –

2017–2019 0.056** 0.018* 1

Note: * indicates significant at 0.05 level.
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According to the results of the above comparative analysis, it is found that the
annual surplus has a significant impact on the economic, but it is not a decisive factor.
On this basis, the descriptive statistical analysis is carried out, and the results are shown
in Table 2.

According to the above descriptive statistical analysis results, the statistical analysis
value is shown in Fig. 3.

According to the statistical analysis results of Fig. 3, the prediction is realized, and
the prediction accuracy is tested. The comparative results are shown in Fig. 3. The
analysis of Fig. 4 shows that the prediction of the Greater Bay Area economy by using
this method is more accurate.

Table 2. Results of continuous descriptive statistics

Year Sample number Standard deviation Max value Min value Average value

2014 478 0.343 467.89 12.86 42.32
2015 346 0.256 547.86 24.56 44.56
2016 578 0.578 326.45 27.54 76.76
2017 865 0.437 655.68 45.65 76.78
2018 546 0.785 544.67 35.32 65.98
2019 489 0.893 543.45 43.45 56.75

Fig. 3. Statistical Analysis Results of the prediction of the Economic Growth Trend in the
district.
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6 Conclusions

Based on the optimization and prediction of the economic growth trend of Guangdong-
Hong Kong-Macao Greater Bay Area, the automatic dispatching and information
management ability of the economy in Guangdong and Macao is improved. In this
paper, the economic growth trend optimization and prediction with big data mining is
put forward. Through the phase space reconstruction, the correlation statistical
sequence distribution of the economic growth trend prediction of the Greater Bay Area
is obtained, and the large-data statistical large-data modeling of the economic growth
trend of the big bay region is carried out by adopting a large data mining method. With
the fuzzy large-data fusion clustering way, the trending is automatically clustered, and
the orthogonal feature vector solution analysis of the economic growth trend is carried
out by using the variance analysis method of the single variable. And by using fusion
clustering, the trend of economic in the large-bay area of the three districts is auto-
matically cluster-treated by means of the fuzzy large-data fusion clustering method, and
the optimization and prediction of the economic growth trend of the region of Hong
Kong and Macao are realized by using the self-adaptive optimization algorithm. The
outcomes show that the adaptive scheduling and management ability of the economic
growth trend of the bay region of Guangdong, Hong Kong and Macao is better, the
prediction accuracy is higher, and the self-adaptive scheduling and management ability
of the large-bay district is improved.

Acknowledgements. Supported by Guangdong Provincial Philosophy and Social Sciences
“13th Five-Year Plan” 2018 Project: “Guangdong-Hong Kong-Macao Greater Bay Area ‘One
Country, Two Systems, Three Levels and Four Cores’ Fusion Development Study” (Approval
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