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Abstract - This study presents a time series modelling and technique to partition the time 

series x(t) of data into long-term change trend L(t), short-term change trend S(t), and occasional 

change e in order to assess the vast data of people's livelihood appeal (t). Then, using this 

method, dissect the data of six different livelihood appeals, including unlicensed vendors, 

industrial noise, sewer cover, academic qualification, out-of-store operation, and public 

transportation. Combine the data with other data for correlation analysis, identify the underlying 

cause of the appeal event, and make predictions. The experimental findings demonstrate the 

value of time series analysis for the analysis of massive data in e-government and for mining the 

appeal of people's livelihoods. 

1. Introduction - We urgently need to convert data into information and knowledge given the 

recent rapid expansion in the volume of data in many industries. A statistical approach called 

time series analysis is used to statistically model a succession of data points in chronological 

order and identify patterns in data changes [1]. Time series analysis has several uses, including 

stock analysis and forecasting [2] [3], company sales analysis and forecasting [4] [5], signal 

analysis [6], traffic flow analysis [7], environmental monitoring [8], aberrant network traffic 

detection [9], and disease prediction [10], among others. Time series analysis is now used 

sparingly in big data analysis and mining of government affairs, which is a gap that has to be 

filled [11]. Traditional government management has struggled to keep up with the demands of 

the information era [12]. In order to encourage people to reuse or creatively process public data 

to derive new models and create value, more and more nations around the world are committing 

to developing a "government data disclosure" strategy [13]. This strategy is intended to help 

public sector employees make better decisions and increase efficiency. In the management of e-

government, big data analysis and mining based on time series analysis are extremely important. 

This study suggests employing time series modelling and algorithm for large data analysis and 

mining with a focus on the area of people's livelihood appeal in government issues. The appeal to 

people's way of life relates to their wants and opinions in relation to all facets of society. This is 

how the government communicates with the populace. Several local governments focus on the 

improvement and reform of the appeals procedures, integrate numerous channels for appeals, and 

provide a standardized platform to manage the enormous data generated by various livelihood 
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appeals. This study combines time series modelling and algorithms to assess huge data on 

people's demand for a livelihood across different dimensions in order to respond to current needs 

and assist service-oriented government decision-making. The time series analysis modelling and 

algorithm of people's livelihood appeal are introduced in Section 2 of this study. The results of 

Section 3's detailed analysis of the experimental data on people's appeals for their livelihood are 

presented. Section 4 concludes by summarizing the research for this study. 

2. Modeling and Algorithm Framework 

A. Time series additive combination model 

The appeal of people's livelihoods is a collection of time-varying sequences, or x(t). Time series 

changes can be divided into three categories: long-term change trend L(t), short-term change 

trend S(t), and sporadic change e. (t). An additive combination model is created and expressed by 

the formula x(t) = L(t) + S(t) + e based on the properties of the sequence (t). There are several 

factors that influence the short-term change trend S(t), including population changes and dietary 

patterns. Occasional change e(t) is more pertinent to individual events, such as particular social 

activities, extreme meteorological phenomena, and significant political events. The long-term 

change trend L(t) should reflect changes in people's livelihood appeal by month, which is related 

to economic development, weather changes, etc. It will be easier to assess the source of the 

occurrence, forecast its tendency, and propose solutions if you look at the pattern of people's 

livelihood appeal through time. The secret to achieving the aforementioned objectives is to 

accurately and properly decompose the temporal series of people's livelihood appeal. 

B. Time series analysis algorithm design 

The steps of the time series analysis algorithm developed in this paper are as follows: 

1) Extraction of sporadic change e(t): A sporadic event is made up of a number of outliers that 

depart from the norm, and it is very valuable for research. In order to distinguish outliers, this 

study employs the box plot method [14]. The upper bound is designated as QU, and the lower 

bound as QL. Physically, it means that the majority of the data in all observations fall inside the 

range [QL, QU]. An outlier is a number in the time series that is either less than or greater than 

QU + 1.5*(QU - QL). The associated point is the outlier.  

2) Extraction of the long-term trend of change L(t): The original sequence has two parts: the 

long-term change trend L(t) and the short-term change trend S. This sequence is derived by 

subtracting the occasional change e(t) from the original sequence (t). According to universal 

consensus, the long-term change trend L(t) ought to be able to capture the non-stationary 

monthly variation in the appeal of people's means of subsistence. In order to extract the long-

term changing trend L, this paper uses the moving average filtering method [15]. (t). The sliding 

window function's length is 30 points, reflecting the month-by-month change trend. 

3) Extraction of the short-term change trend S(t): The original sequence can be stripped of the 

long-term change trend L(t) and the occasional change trend e(t), resulting in the short-term 
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change trend S(t). It is commonly accepted that the stationary component of the time series, the 

short-term changing trend S(t), has a specific periodicity. 

 

 

3. Experimental and Analysis 

A. Experimental data 

This paper's data came from an open platform run by a local government. The data collection 

includes 39,788 public appeal submissions made between February 1, 2018 and May 5, 2019 via 

WeChat, email, hotline, Weibo, and other methods. The primary data fields' descriptions 

following deduplication processing are shown in Table 1. 

TABLE I. Description of the main data fields 

  

We pre-processed the data set, extracted data from it, and compiled the key fields of each appeal, 

including: event time, event location (including street and community), event kind, processing 

department, and whether or not to be finished on schedule. 

Six primary categories of people's livelihood appeal were identified through statistical analysis: 

unauthorized vendor, industrial noise, sewer cover, academic qualification, out-of-store 

operation, and public transit. Figure 1 displays the time series for these six kinds. 
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Fig.1. Time series of six types of people's livelihood appeal 

This work employs the time series algorithm suggested in section II to dissect the six types of 

people's livelihood appeal, merges additional data to examine the causes, and offers practical 

solutions in order to more thoroughly research the time series change of the people's livelihood 

appeal. 

B. Occasional change analysis 

Fig. 2 depicts the sporadic alternation of occurrences. Table 2 lists the overall number of 

incidents, along with the frequency of sporadic events. The findings indicate that the six forms of 

appeal may be classified into two groups based on the proportion of occasional events: 

unlicensed vendor, sewer cover, and out-of-store operation have very low proportions of 

occasional events and are therefore reasonably stable. The other three categories of appeal—

industrial noise, academic achievement, and public transportation—all have pronounced peaks. 

Rare occurrences make up a significant share of the overall number of events, and the percentage 

of people with academic degrees is even higher at 65.80%. It is obvious that understanding the 

root causes of sporadic events is crucial for identifying trends and lowering the frequency of 

such occurrences.  
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Fig.2. Occasional change of six types of people's livelihood appeal 

TABLE II. Proportion of occasional change of major appeals 

 

The outcomes of big data analysis using the time series decomposition algorithm suggested in 

this research are explained in the sections that follow using the example of a degree. The time 

series diagram of academic qualification appeals is shown in Fig. 3. 

 

Fig.3. Analysis of occasional events of academic qualification appeal 
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The timing of significant political gatherings and social events pertaining to education is 

indicated by the dotted line in Figure 3. The application time for elementary school degrees in 

2018 is from April 23 to July 6, and the application period for elementary school degrees in 2019 

is from April 18 to July 12, respectively. From January 24 to January 26, 2019, the local 

administration hosted the fourth meeting of the People's Congress. The graph demonstrates 

unequivocally that there is a significant association between significant political gatherings and 

sporadic events that contribute significantly to academic qualification. As everyone is aware, 

there are extremely few primary and secondary schools in a certain region, and the admission 

process is also rather challenging. Each family is required to submit a substantial amount of 

supporting documentation in order to earn the necessary entrance points. It was inevitable that 

there would be several communications with the education department throughout this process, 

which increased the amount of complaints and suggestions. Moreover, on January 24, 25, and 

26, 2019, respectively, 143, 145, and 119 appeals for academic qualifying peaked. We have 

noted that the fourth meeting of the People's Congress was hosted by the local government from 

January 24 to January 26, 2019. This crucial political gathering has an impact on peoples' daily 

lives. At the same time, we observed that just 80.8% of academic qualification appeals were 

completed on time. Therefore, we discovered the following as the causes of the sudden rise in 

academic qualification appeals from January 24 to January 29, 2019: because academic 

qualification appeals had not been properly resolved in a timely manner, people took the chance 

to voice their grievances and suggestions when the local government held a meeting of the 

People's Congress, which resulted in the sudden rise from January 24 to 29, 2019. We go on to 

develop predictions about academic qualification appeals based on the analysis mentioned 

previously. The conflict between primary and secondary school degree applications still remains 

since the discrepancy between the degree capacity and the number of school-age children in a 

given area has not been substantially resolved. While the application period for school degrees 

runs from April 18 to July 12, 2019, academic qualification issues are still a concern. In January 

2020, when the People's Congress meets, the demand for academic credentials will once more 

reach its height. 

C. Long-term change trend analysis 

Six different forms of people's livelihood appeal are depicted in Fig.4 as a long-term shift trend. 

Unlicensed vendor and industrial noise share several similarities that lead us to believe that these 

two sorts of appeal might have a common source. We retrieved the economic monitoring report 

from February 2018 to April 2019 from the official website of the development and reform 

bureau of a local government and used the information to determine the industrial production of 

the local government during that time. 
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Fig.4. Long-term change trend of six types of people's livelihood appeal 

According to Fig. 5, the local government's industrial production curve and the appeals curve for 

unlicensed vendors and industrial noise are extremely comparable to one another, with the local 

government's curve roughly 60 days behind the other. Table 3 displays the results of Pearson 

correlation analysis and t-paired significance testing after lag time effects were taken into 

account for the industrial product, appeals for unlicensed vendor, and industrial noise. According 

to the findings, there is some degree of positive link between them. The p-value indicates that the 

calculation findings are significant; the correlation coefficients are 0.5045 and 0.5788, 

respectively. 

 

Fig. 5. The curve of unlicensed vendor and industrial noise appeals and industrial production of a local government 

 



Turkish Journal of Computer and Mathematics Education   Vol.12 No.10 (2021),6398- 6408 

 
 
 

6405 
 

 
 

Research Article  

Table 3 Correlation analysis between unlicensed vendor and industrial noise appeals and industrial production of a local 

government 

 

We go into more detail about the reasons behind the two appeals—unlicensed vendor and 

industrial noise—based on the results mentioned above. A particular location has a lot of 

industrial parks, and there is a strong correlation between industrial activity and noise levels. At 

the same time, a sizable group of unlicensed vendors congregates close to the factory to serve 

industrial workers with breakfast, lunch, and dinner catering services. It is evident that there is 

some connection between industrial activity and the rise of unlicensed vendors. In general, the 

value of industrial production will appear in the statistics reports after the production activities. 

Also, this explains why the industrial production curve trails behind that of unlicensed vendors 

and industrial noise. The technique above allows us to forecast the appeals for unlicensed 

vendors and industrial noise based on overall industrial production. The number of appeals for 

unauthorized vendors and industrial noise will rise in line with the anticipated development in 

industrial production. To improve the supervision of production activities and effectively reduce 

industrial noise, we advise completing administrative tasks two months in advance. At the same 

time, actively promoting the availability of livelihood options like restaurants close to the factory 

can also lessen the likelihood of complaints about unlicensed vendors. 

 

D. Short-term change trend analysis 



Turkish Journal of Computer and Mathematics Education   Vol.12 No.10 (2021),6398- 6408 

 
 
 

6406 
 

 
 

Research Article  

 

Fig.6. Short-term change trend of six types of people's livelihood appeal 

The attraction of people's livelihoods is shown to alter quickly in Fig. 6. It demonstrates that the 

short-term alterations have a cyclical pattern and last for roughly 7 days. The six main sorts of 

appeal are listed in this paper in the following order: Sunday, Monday, Tuesday, Wednesday, 

Thursday, Friday, and Saturday. This is done in an effort to further explore this subject. The 

findings indicate that people's working and living times have an impact on short-term changes. 

The appeal for an unlicensed vendor does not change significantly over the course of a week; the 

appeal for an out-of-store operation slightly declines during the working day; the appeals for 

industrial noise, sewer cover, academic qualification, and public transportation significantly 

change over the course of the week; and there are more appeals on weekdays and fewer on 

weekends. Thus, we urge government agencies to suitably improve their management of appeals 

on weekends in addition to aggressively managing them throughout the week in response to 

appeals relating to commercial activities like out-of-store business and unlicensed vendor. The 

employment of artificially intelligent technologies (such as service robots and intelligent 

customer service) can help with this. 
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Fig.7 Distribution of six types of appeal during a week 

4.Conclusion 

Time series analysis is a methodology that applies statistical methods to find the pattern of data 

changes, and it is significant in our daily lives. There are currently only a few number of large 

data mining and analysis projects that utilize the time series technique. In this study, an additive 

combination model was used to evaluate the time series data of 39,788 people's livelihood pleas 

that the public reported via WeChat, email, hotline, Weibo, and other channels on government 

open platforms. The three sub-categories of long-term change trend, short-term change trend, 

and sporadic change are used to break down the change of time series. The data set is subjected 

to big data analysis and mining utilizing the time series analysis method. We have identified the 

shifting trends in people's livelihood appeal by experiments and analyses, examined the reasons 

for the occurrences, and provided predictions. It was proven that the time series analysis method 

works, and this information could be used by the government to conduct research, make choices, 

and address issues related to people's livelihoods. 
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