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Abstract: This paper is for the economic
pricing development of popular online labor
crowdsourcing platform in China. Based on
the real-time statistical data of photo-earning
APP, a reasonable pricing scheme of
comprehensive evaluation index system is
established from the perspective of
geographical location, scheduled task quota,
task distribution and member distribution.
The greedy algorithm, reformulation of
equation, price weight model and power map
of Excel are used for calculation and analysis.
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1. Introducion

With the development of society, online

crowdsourcing part-time jobs have become a
new trend. Traditional market research costs a
lot of money and has a long periodicity. To
solve these problems, self-service labor
crowdsourcing platform "photo-earning"
emerges. On the one hand, the users can get the
tasks that need to be photographed from the
software. For example, they can go to the
supermarket to check the shelves of certain
products and earn a fee for the task. On the other
hand, the enterprise also saves the investigation
cost, and effectively guarantees the authenticity
of the investigation data. In addition, the
investigation period is shortened. But the pricing
of the task becomes the core element of whether
the task is completed or not. This requires the
analysis of pricing rules and the establishment of
mathematical models to get a reasonable pricing
and the best results of task completion. And then
it helps the product inspection to be successful.

Therefore, this paper will build a comprehensive
system for the development level of
"photo-earning" labor crowdsourcing benefit[1],
and make corresponding research and analysis
on the price setting level of part-time
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crowdsourcing by using pricing analysis and
weighted pricing analysis.

2. Research Ideas

(1)The assumption is that we don't care how
easy the task is.

(2)The assumption is that the task price is either
very high or very low.

(3)The assumption is that there are no instances
of members failing to complete tasks after
receiving them.

(4)The assumption is that the usual route of
action of members is not taken into account.
(5)The assumption is that members stay in the
same region throughout the statistical period.

3. Multiple Regression Model

3.1 Research Idea

Start studying its pricing law, measure the
quality of a model depending on its application
effect. It can be represented graphically.

3.2 Greedy Algorithm to Solve the Local
Optimal

To study its pricing law, using MATLAB to
convert the data into longitude and latitude
graphs, maps and scatter plots. According to the
greedy algorithm[3-5], to find the local optimal
solution and to make the scatter plot as shown in
Figure 1.

Figure 1. Task Profile
Planning the task profile into 9 areas[6], per
0.38510 degree of longitude is an interval and
per 0.53802 degree of latitude is an interval as
shown in Figure 2.

Copyright @ STEMM Institute Press



Journal of Big Data and Computing (ISSN: 2959-0590) Vol. 1 No. 2, 2023 39

Figure 2. The Task Profile is Equally Divided

3.3 Processing of Multiple Regression Models

Process and apply from the known functions,
respectively extracting 3 main data to establish a
table as shown in table 1.

Assuming that the number of members in the

independent variable area is W' the total number
of tasks in the area is 7/ | dependent variable is

the average pricing in the area M so the
multiple regression equation[7-9] is

M=0W+86,J+0

The 0. 6, are dependent variables and 0 is
random error term. Putting the data

in MATLAB and t 0, hen obtained by multiple

regression fitting: =-0.0048 . 0, =-0.0049 .
0 =71.7574 and degree of

fitting[ 10] R * =0.752>0.5, which obtain
M =-0.00487 ~0.0049j +717574 )

Table 1. Area Membership, Task Totals
and Average Pricing Table

The total The
Partition| number of |Membership| average

tasks price
1 29 31 71
2 77 184 69
3 164 564 68
4 283 525 69
5 174 339 68
6 26 94 74
7 55 77 71
8 24 46 71
9 1 0 75

We can see that the equation has a high
correlation with the data. Task pricing law is that
as the number of members and the number of
tasks increases in a area, the average pricing
decreases accordingly.

Making the distribution of members and latitude
and longitude into a member distribution map,
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and comparing it with task distribution map as
shown in the figure 3.

Observing the image and find that Where image
members are concentrated, task execution rates
are lower. Applying the Partition concept in
Figure 2 and put the regional task execution rate
and Regional Members number in the same table
as shown in table 2.

Table 2. Membership Number and Success

Rate Data Table
The total The
Partition | number of | Membership | success
tasks rate
1 29 31 0.828
2 77 184 0.636
3 164 564 0.371
4 283 525 0.597
5 174 339 0.799
6 26 94 1
7 55 77 0.582
8 24 46 0.833

Assuming the dependent variable is task

execution rate is O , and then the multiple
regression equation is

O=aW+a,J+p 3)
%> % are unknown parameters,and p is random
error term.
Putting the data in Table 2 into MATLAB for

fitting obtain #1=-0.001. %#2=0.001, B =0.8341,
so the multiple regression equation is
O =-0.001% +0.001J +0.8341 _(4)

With the increase of the total number of tasks
and the decrease of the number of members, the
success rate will be higher. But ideally, it is clear
that Figure (4) does not accord with this result.
Entering the incomplete and completed the
latitude and longitude of the incomplete and

completed distribution into

power map ¢ Excel and Compare on a map,

Comparing on the map.
The statistical data are located in the coastal area
of Guangdong province, and the result is
obtained by re-fitting:

O =0.0020W —0.0046J = 0.8097 (5)

Design projects in real data into new task pricing
scheme, and compared with the original scheme
to obtain Table 3.

Assuming that the average pricing is the

dependent variable X | the independent variable
is the total number of tasks S , membership
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number is P , total membership Limit is 0 ,
which obtain the Multiple regression equation
X=aS+a,P+a,Q+e
%> d» % are unknown parameters of
independent variable, € is the error variable,
putting the data in Table 1 into MATBAL to
fitting to get formula
X=-0.0315+0.007P+0.000D+71.654+<

sk coplerie diseribeicn

(7

Gpiee

Figure 3. Membership Distribution and Task
Comparison Chart
Table 3. Partitioning Factor Pairs for Comparison

SN
Figure 4. Color Difference Map of Unfinished
Tasks and Prices

e wsHong Kong
=i

Figure 5. Cor?ipletéd Task and Price
Chromatic Aberration Chart

Partition The total number of tasks |Membership Members to limit The average price
1 29 31 370 71
2 77 184 596 69
4 283 525 3742 69
5 174 339 3060 68
6 26 94 554 74
7 55 77 737 71
8 24 46 427 71

4. Greedy Algorithm Model

4.1 Research Idea

The release of the task package will be more
demanding on the member's reputation value
and prior limitation. Packaging 10 tasks,
members below 10 will not be able to accept the
package task, and new variables will appear that
affect the execution rate.

4.2 The Solution of Greedy Algorithm

Greedy algorithm divided the total region into
the same nine regions[14], and figured out the
ratio of the number of members in each region
with a predetermined task quota of more than 10
and more than quota 2 to the total number of
members in the region, and got Table 4:

Table 4.The Ratio of the Number of Members to the Total Number of Members in the Region

Partition The total number of Above Quota 2 and | Quota above | Quota 2 above
members quota 10 above 10 (%) (%)
1 31 12 28 39 90
2 184 12 119 7 65
3 564 60 388 11 69
4 525 92 378 18 72
5 340 63 253 19 74
6 94 10 80 11 85
7 77 21 66 27 86
8 46 16 36 35 78
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Counting the number of members and the total
number of tasks in each region, and got Table 5:
Table 5. List of Membership and Task Totals

Partition | Membership The total number of
tasks
1 31 29
2 184 77
3 564 164
4 525 283
5 339 174
6 94 26
7 77 55
8 46 24

The linear regression equations are listed
according to Table 5:

J=oW+e .. (8)

The @ and € are unknown parameters, the data
processed by MATLAB can be obtained as
follows:

J =0.3984W +12.1976 __(9)

Calculating  the  goodness - of -

fit[10]: R? =0.909. The ratio of the number of
members with a limit of more than 2 to the total
number of members in the region is used as the
weight[10-12] of the number of packaged tasks
in each region, and combined the number of
members in each region to made into table 6:
The linear regression fitting of the data in Table
6 is as follows:

W=bT+c ()

The T is the weight value of the number of tasks

packed in each region, and the b ¢ is the
unknown parameter value. The data in the table
are fitted with MATLAB to get:

W =-1649.45T +1508.886 (11)

5. Weight Model

5.1 Research Idea

If the multiple regression pricing model is added
to the Weight Model of Greedy Algorithm, the
correct pricing solution will emerge.

5.2 The Solution of Weight Model

List the membership whose quota is greater than
2 in each region. Compared with the total
number of membership in the region, the
membership with the quota of 1 cannot book the
packing task, so the data weight is obtained.
Figure out the number of packaged published
tasks from the number of tasks in each region,
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and then appropriately reduce the price of
packaged tasks , and appropriately increase the
price of unpackaged tasks.The reduced and
increased prices can be obtained by taking the
weighting of each region into the simultaneous
equations 1, in which the weighting of each
region can be inserted. Based on the analysis of
multi-objective programming, the simultaneous
equations (12) is obtained
0.3948 W +12.1976

J =
{W =-1649 45T + 1508 .886

By analyzing the membership data table of
network data, it is found that the membership
with quota of 1 account for 35% of the total
number of members. The package publishing
task will reduce the interest of the members with
low quota on the platform and lead to the loss of
the platform membership.
Table 6. Membership Number and Weight

Relationship Table
Partition Membership | The weight
1 31 0.9
2 184 0.65
3 564 0.69
4 525 0.72
5 340 0.74
6 94 0.85
7 77 0.86
8 46 0.78

6. Synthesis of Weight Model and Greedy
Algorithm

6.1 Research Idea

Work out task pricing solution for new projects.
We imported the online data into the map
through Excel Power Map for observation, and
found that except for a few tasks scattered, the
rest tasks were concentrated in Haizhu District
and Tianhe District of Guangzhou, Nanshan
District and Longgang District of Shenzhen.

6.2 Weight Model and Greedy Algorithm

According to the regression equation analysis,
this text uses the Weight Model analysis and
Greedy Algorithm to solve the local optimal
solution. It is assumed that there are three factors:
regional economy Z, regional membership
number P and regional task number S, which
will affect the quotation task price. As shown in:
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Shenzhen

Figuré 6. The Task Distribution Map in
Annex lii

According to the National Bureau of Statistics of
the People's Republic of China, the recent
economic conditions|15]and traffic conditions of
each region are shown in Table 7. Through the
analysis of data 2 and 3, the number of
membership and tasks in these five regions
(Baiyun District, Haizhu District, Longgang
District, Nanshan District, Tianhe District) can
be counted.

Table 7. Statistical Table of Regional Variables

Partition Number of jobs| Membership District GDP (100 million Economic level
yuan) weight

Baiyun district 514 93 1640 0.12
Zhuhai district 368 92 1550 0.12
Longgang district 287 55 2636 0.20
Nanshan district 239 50 3714 0.28
The tianhe district 432 97 3801 0.28
The sum of the 1840 387 13341 1.00

Through 5.1, the incomplete multiple regression
equation of task price (2) can be obtained, and
the initial pricing table 8 can be obtained:

Table 8.The Initial Price

Partition The initial price
Baiyun district 68.79
Zhuhai district 69.51

Longgang district 70.09
Nanshan district 70.35
The tianhe district 69.18

The economic level weight? in Table 7 is added
to the initial pricing # to obtain the reasonable
pricing™:, as shown in Table 9.
m—10+10%¢ =M,

Table 9. Reasonable Pricing

Partition The initial price
Baiyun district 59.99
Zhuhai district 60.71

Longgang district 62.09
Nanshan district 63.15
The tianhe district 61.98

7. Conclusion

In this paper, the statistical regression model,
objective programming model and weight model
are used for calculation and analysis, and a large
number of data are used for processing. In this
way, the results obtained are relatively
reliable.The conclusions are as follows : (1)
Crowdsourcing is developing very fast in the
coastal areas of Guangdong, but very slowly in
the central and western regions. Therefore, we
can vigorously impel it in the central and
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western regions to promote the development of
part-time Internet crowdsourcing tasks, and
improve people's livelihood. (2) Pricing
rationality solves a lot of real problems, so as to
help members better complete tasks, thereby
promoting the rapid development of the Internet
economy. (3) It is necessary to dig into the local
development advantages of Guangdong coastal
areas and further strengthen external economic
communication and cooperation. Besides, we
will increase fiscal input to strengthen the
economy. At the same time, we will optimize
the Internet infrastructure structure in the eastern
and western regions and actively promote the
development of the Internet system.
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