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With the rapid development of social economy and people’s increasing requirements for spiritual life, tourism projects are
booming. At the same time, in order to improve their competitiveness, tourism regions also pay great attention to the attraction of
performing arts projects to the audience, especially the online conversion rate. The original online conversion rate survey method
cannot effectively judge the online conversion, and the comprehensive judgment ability is weak. At present, there is a lack of
necessary analysis methods in the research of audience online conversion rate, so the research results cannot meet the actual
requirements. Moreover, there are some deficiencies in the research depth of conversion rate at home and abroad. In order to
shorten the abovementioned gap, comprehensive analysis methods should be applied to focus on online transformation. Based on
the abovementioned reasons, this paper proposes a method based on SWOT to build a prediction model of audience online
conversion rate. First, SWOT is used to cluster the data of strengths, weaknesses, potential dangers, and competitors and sort the
data to judge the importance of different data, so as to improve the accuracy of the online conversion rate judgment results of
viewers. Then, SWOT classifies the data to form analysis particles in different aspects and analyzes the co-evolution and optimal
results of analysis particles in different aspects. After a simulation test, the SWOT model constructed in this paper is superior to the
online conversion rate survey method in terms of calculation accuracy and calculation time and the overall effect is higher. At the
same time, the integration of threshold, weight, and other adjustment functions further enhances the analysis effect of SWOT
model. Therefore, a SWOT model can accurately and quickly predict the online conversion rate of audience.

1. Introduction

At present, the state has put forward the concepts of online
reservation and online marketing, and major tourism insti-
tutions and local governments attach great importance to the
evaluation of online conversion rate. In order to meet the
national policies and calls, various places have carried out the
analysis of audience online conversion rate. The analysis of
audience online conversion rate can not only judge more
accurately, so as to obtain accurate data, so as to arrange scenic
spots, but also save a lot of human resources. Therefore, in-
depth analysis of audience online conversion rate has the dual
significance of saving scenic spot cost and corresponding
national call. Moreover, studying the online conversion rate of

audience can improve the popularity and comprehensive
potential of scenic spots. According to the survey data of
tourism performance development in 2022 Zhao M. L. [1], the
online conversion rate of visitors is increasing year by year, as
shown in Figure 1.

In this case, the demand for audience online conversion rate
analysis is increasing, and permeates all aspects of entertain-
ment and performing arts projects. Domestic tourism research
institutions pay great attention to the problem of audience
online conversion rate and make corresponding data statistics
Zakeri S. [2]. At present, the SWOT method is mainly used in
the commercial field, but there are few research studies in the
performing arts field and online field, and there is a lack of
corresponding practical cases. The problem of the audience
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FIGURE 1: Audience online conversion rate of tourism performance
projects.

online conversion rate is a comprehensive research problem,
which focuses on the actual investigation and analysis. At
present, the online conversion rate of audience is too quanti-
tative, and there are few comprehensive research results. The
SWOT method can be a more comprehensive analysis, not only
quantitative analysis, but also qualitative research. Therefore, it
is technically feasible and theoretically feasible to use the SWOT
method for analysis; the SWOT analysis of audience online
conversion rate is a comprehensive analysis, which can not only
predict audience’s psychology but also analyze and judge
according to behavior, so the analysis of audience online
conversion rate is more comprehensive. SWOT has its own
advantages. It can obtain the data needed for analysis through a
large number of data surveys and actual case studies. However,
SWOT also has some disadvantages, that is, it is difficult to
obtain data, and a large number of data should be collected in
the early stage. Foreign scholars have applied the SWOT theory
to online analysis, art, and other fields and achieved good re-
sults, but the above analysis results do not meet the domestic
requirements, so it is necessary to comprehensively analyze the
audience online conversion rate according to SWOT. Therefore,
on the basis of previous research, this paper constructs a SWOT
prediction model of audience online conversion rate, which not
only provides support for the accurate analysis of audience
online conversion rate but also enriches relevant theories.
Because the online conversion rate of audience involves
threats, potentials, competitions, advantages and other aspects
and presents a nonlinear relationship; the SWOT model is
constructed to analyze the relevant data in a semistructured
way, which accurately reflects the mapping characteristics
among various factors. In SWOT analysis, through repeated
iterative analysis by Wang Y. [3], the data of audience online
conversion rate can be better processed, and the nonlinear
analysis requirements can be realized. Some domestic scholars
have built a prediction model of SWOT audience online
conversion rate by Shimizu K. [4] to analyze the audience online
conversion rate. The results show that SWOT has a high analysis
effect on each index of audience conversion rate Saxena V. [5].
SWOT is a qualitative analysis method, which integrates the
learning mechanism of quantitative analysis to make fuzzy
analysis of online transformation problems. First, based on
SWOT, we initialize the online conversion rate of the audience
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Savari M. [6] and simplify the content of the data. In previous
studies, (1) mainly adjust the four parameters of SWOT, and
then compare it with the online conversion rate index of au-
dience, so as to realize single index and multi index analysis in a
certain stage Qasim Q. I. [7]; (2) build the audience online
conversion rate set and classify the data in the set Pandyaswargo
A. H. [8]. Finally, time division is carried out according to the
weight of classification to improve the accuracy of SWOT
analysis Panayotova M. [9]; and (3) compare with other in-
telligent analysis models, such as the Bayesian theory and grey
theory, to verify the accuracy of the model Nair A. S. [10].

2. Related Concepts

2.1. SWOT Theory. SWOT is a qualitative analysis method,
which mainly solves four problems: threat, strength, weakness,
and potential Miura, S. I. [11], and is widely used in man-
agement, industry, art and other fields. SWOT includes
strengths, weaknesses, potential competition, and threats.
SWOT is a quantitative analysis method, which can investigate
and inspect the research content and obtain necessary data
resources. At the same time, SWOT can comprehensively an-
alyze the data resources under investigation through subjective
judgment, and analyze them more comprehensively and
carefully, so as to improve the accuracy of analysis results.
Simply put, SWOT can not only avoid the errors of subjective
analysis but also improve the accuracy of quantitative analysis,
so SWOT is widely used in various fields, especially in the field
of online analysis. SWOT is superior in nature and describes
qualitative data continuously Miller, E. [12]. At the same time,
irregular points are randomly selected for cyclic analysis to
improve the accuracy of calculation results Meza, A. [13]. If H;
represents the online transformation set of i viewer ¢ time, and x
belongs to Hj;. ‘

Suppose 1: Zi(x)=U Z?,t:l{x{t =30 (k)},
we (1,---n), Ap(k) =Y AC(x,¢), then Z;(x) is the best
online transformation set. Where, AC(x, ¢) is the adjustment
coeflicient ¢ of the number of viewers x and the conversion
result. Among them, ¢ is the key point of SWOT analysis. When
x; = $(tan 2/ Y sin(mt/p)), and p is the minimum prime
number of online conversion. If
2s Y sin(nt/p) < Y1,y w{x? - k, the online conversion list in
SWOT is the best, as shown in Figure 2.

The relevant theories of SWOT are as follows:

Theorem 1. Z, (x) is the potential hazard, and ¢ (x - k) (note:
it is the potential hazard judgment function of t time), then the
calculation formula of the conversion rate judgment function is
as shown in Formula (1).

| reax-Y f(p;@) <@ o, )
x€Gij j=1

Among them, the global conversion rate is judged for.

Theorem 2. If the following conditions f(x) are satisfied,
f(x)<e f(x) <e... f(x) <e then any function value on
the right side of the time series is within the integral f (x), and the
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FiGUrE 2: Results of SWOT online transformation.

error of judging data by the right conversion rate is less than
lin(1/x).

Theorem 3. Assuming that any audience is randomly
distributed in various regions, the calculation formula of
the deviation between tourism performance (8y/8x)(x)
and audience demand is as follows (2).

- [1m (5

Among them,
[0, +o0].

From Theorems 1 and 2, it can be seen that the de-
rivative of SWOT can convert the error change of the
judgment result, which has nothing to do with the au-
dience i and the time t. Therefore, the SWOT model
provides a good theoretical basis for multifaceted anal-
ysis, and the influence of subjective changes of audience
on judgment results Mello, J. [14].

(2)

(8y/dx)(x) is between collections

According to Theorem 3, the local deviation of the data in
SWOT is , limg,_,, (As) the average value of the deviation is

[Tlimg, o (1/(Z;;(x)/ ¥ Z;;(x), which indicates that the
local deviation is less than the uniformly distributed deviation,
and the SWOT model can judge the amplitude constraint of the
right conversion rate. Combining SWOT with the fuzzy al-
gorithm, this paper puts forward the control of the judgment
range of conversion rate, and the more it is, the better the ability
of SWOT to correct the wrong data. At the same time, this paper
makes a multidimensional analysis of the audience online
conversion rate, forms an initial particle swarm, and makes a
continuous analysis of the audience online conversion rate. The
result is shown in Figure 3.

2.2. SWOT’s Analysis of Audience Online Transformation.
SWOT is a clustering method, which can make the audience
online transformation fuzzy and adaptive, and make up for
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the lack of audience online transformation data Long,
Y. [15]. SWOT realizes comprehensive analysis by constantly
revising the set and making “if” judgment. The conditions of
SWOT analysis are shown in Table 1 below:

Among them, A (x;) is a satisfaction analysis function, g;;
is transformation set, M (x) is constraint function Li K. [16],
[TM(x;)-A(x;) is relationship between satisfaction and
transformation, and y is transformation evaluation result.
The input data of SWOT model are unstructured data, part
of which is missing and part of which is complete, so it can
be judged and analyzed by the rough set method Lawinska
0. [17].

Assuming that any viewer is, x; under the constraint rule
M, the relationship x; with y; the transformation result can
be obtained, as shown in formula (3).

% eg=)
C-gij= i; 6)16120 chlT. (3)

Among them, x;; and b;; are, respectively, the audi-
ence and expectation of online transformation of audi-
ence; C is the adjustment coefficient of transformation
Islam A. [18], and set g;; is the data set of performance
items.

According to formula (3), integration § is the ad-
justment coefficient of transformation, and k is the un-
certainty factor in the transformation process. According
to the calculation method of online conversion rate, the
online conversion result can be obtained, as shown in
formula (4).

AZZ P (x):f(P]- (x) P @
mean ZZFI gfj (x)
The SWOT model shortens the processing time of
online conversion rate, reduces the initial data processing
amount, and improves the data processing speed by
analyzing indicators such as threat and potential Hos-
seinnejad A. [19]. At the same time, SWOT reduces the
influence of external interference on the results and re-
alizes the “reasonable switching” of different audiences,
so that the results are more in line with the actual re-
quirements Hosseini S. M. [20].
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TaBLE 1: Constraints for SWOT.

Judgement Const'rfnnt Constrained content
condition

Advantage If: x;Yg;; Y=y = e M(x) - A(x;)

Weak If: x;N g;; y=1IM(x;) A(x))

Threat If: x;U g; y =limg, oM (x;) - A(x;)

Opportunity If: x;=2g;; y = (0y/0x)M (x;) - A(x;)

3. SWOT Model Construction

3.1. Initialization of Relevant Parameters. The SWOT model
takes into account the advantages of multidimension and
overall situation, which can improve the analysis ability of
qualitative data and comprehensively carry out online
conversion rate analysis. The SWOT model realizes evolu-
tionary analysis of initial sequence and multidimensional
sequence and uses threshold and weight factor to realize
iterative analysis between audience and online conversion,
and finally obtains the optimal value of conversion rate
judgment.

3.2. Initialization of SWOT. SWOT analysis of money, all
data should be in a random distribution. If the ranking
uncertainty is strong, that is, nonnormal distribution
Grillini V. [21], which belongs to discrete distribution;
there will be local “traps”, which will reduce the calcu-
lation accuracy of the global optimal solution and increase
the error rate of the calculation results. In order to en-
hance the normality of the sequence Gago D. [22], it is
necessary to expand the scale of the sequence and expand
the scope of audience analysis of performing arts projects.
The results are shown in Figure 4.

Figure 4 shows the random distribution structure of
SWOT data, and the number of visitors reaches 50. Through
comparison, it is found that the data of threats, opportu-
nities, and advantages have a strong random distribution,
which meets the requirements of calculation. In addition, the
online transformation model constructed by SWOT has
nothing to do with the geographical location of the audience
and is suitable for data processing in different ranges.
Moreover, when taking points each time, the distribution
effect of the initial data is the same, and the stability of the
data set is high. It is consistent with the audience distribution
of the actual performance project.

3.3. Collaborative Processing of Multiple Strategies. SWOT
needs a comprehensive judgment, and it is also an im-
portant measure to measure the online transformation of
viewers. In the initial stage of SWOT calculation, we
should not only pay attention to global search but also
carry out collaborative analysis of different indicators. In
order to improve the SWOT computation efficiency of the
algorithm, this paper needs multistrategy cooperation, so
that the strengths, weaknesses, and threats can be re-
peatedly calculated; finally, accurate results can be ob-
tained Boitrelle F. [23].
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(1) Group behavior pattern, the calculation is as shown
in formula (5).

(8- 3 kcs gh{x (D= f (P [x (1))}
[145[x (0]

yij(t+1) = . (5)

|[8- X s gis{x @) - F(PiIx0]] 18- 571 gis{x ) - (P [x 0]

(2) Advantage and disadvantage judgment mode, the
calculation is as shown in formula (6).

it T )

(3) Fusion mode, the calculation is as shown in formula

(7).
(8- 30 ke gl ix = £ (P [x (D]}
max [] g x ()]

yij(t+1) = . (D

Among them, ¢; is synergy coeflicient, r; is correlation
coefficient, w is average weight and » is transformation
strategy.

In this paper, the SWOT model is improved in two
aspects. On the one hand, it expands the search range of
online audience. After each iterative calculation, the factors
in SWOT will be calculated repeatedly. At the same time, it
keeps the diversity of different audiences and increases the
possibility of local calculation. On the other hand, the
convergence of strengths and weaknesses improves. In order
to improve the global search ability of SWOT, nonlinear
adjustment coeflicient and linear weight are integrated, and
the specific calculation formula is as formula (8).

. d
Line; U1
o =Vt, T|.7tD) (8)

Line
where E is the constraint coefficient, T'is the calculation time,
T is the maximum calculation time, and D is the iteration
times. In the initial stage of SWOT, there are many

. (6)
min Hgf] [x(1)] |

constraints, which can improve the accuracy of global cal-
culation. In the middle and later period of calculation, there
are fewer constraints, which can shorten the calculation time
of local optimal value. The specific calculation is as shown in
the following formula.

d

E _ i |:(wmax U Z;fl;l sz):| ] (9)

d=1 (ZL Au}igu)min)

Among them, w,,, and w,;, are the maximum and
minimum weights respectively, which mainly limit the
search scope.

3.4. Judgment Process of Audience Online Conversion Rate
Based on SWOT. The basic idea based on SWOT is a
multiangle comprehensive analysis. First, we set the initial
value and threshold [17], and then calculate the optimal
solution to improve the calculation accuracy of the optimal
solution. The results are shown in Figure 5.

Step 1. Identify the needs to focus on online transformation
problems and determine the relevant data structures. Ini-
tialize the whole data set and set weights and thresholds.
According to SWOT, we determine the iteration times of
this paper;
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Step 2. After the data are initialized, set the parameters. The
maximum analysis audience n=100, the maximum
weight=0.6, the minimum weight w,;, = 0.4, and the
synergy constant max between different aspects max
cic, = 3.32.

Step 3. Generate the moderation function. Using the SWOT
theory, the coordination coeflicient of SWOT is adjusted
constantly, and the accuracy of each SWOT is obtained to
obtain a moderate function.

Step 4. Search the optimal position of SWOT and the op-
timal position of each subgenetic particle globally.

Step 5. Iteration of optimal position and speed. In the
SWOT model, nonlinear adjustment coefficient & and linear
weight are w added.

Step 6. All subsequences co-evolve at the same time. After
one iterative calculation is completed, the optimal global
calculation position is selected and shared with other sub-
sequences. Other subsequences iterate gradually to this
position, so as to get the best position result.

Step 7. Judge whether the maximum iteration number is
reached, and return the results of threshold, weight, optimal
position, etc.

4. Practical Case Analysis

4.1. Performance Judgment of SWOT Model. To verify the
performance of the SWOT model, the following analysis is
performed. Because there are many data types of audience
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online conversion rate, in order to make a better compre-
hensive analysis, it is necessary to transform the corre-
sponding data. Unstructured data are standardized by
classification, and structured data are processed by enlarging
and reducing actual data, so as to obtain the same analysis
data. The sphere is the globally unique minimum function
[18], as follows:

F (x) = mini [xlz] (10)
i1

RastrinH Cosine Modulation Transfer Function verifies
the practicability of the model solution [19]; the formula is as
follows:

F,(x)) = fo:lo cos (27x;). (11)
Ackley is a multidimensional point function that tests

the speed at which multidimensional data is computed,
which is formulated as follows:

20
. 1 ¢ 1
F,(x) =lin —0.2¢ - ;x,z = exp {; ;cos(ani)} , (12)

where N is the total number of indicators for calculating
data, x; is any audience. x; value range {—100, 100}. In order
to facilitate the calculation, the number of spectators in
SWOT in this paper is n=100, and the longest data col-
lection time is t = 12 months. The above three function tests
are carried out and the average results are taken. The specific
calculation results are shown in Table 2.

The convergence diagram of each data in Table 2 is
shown in Figures 6-8.

It can be seen from Table 1 that compared with the
investigation method, the SWOT and statistical method
algorithms proposed in this paper are closer to the global
optimal value. In terms of standard deviation, average value,
and value range, the SWOT algorithm is better than the other
two algorithms. According to the curve changes in
Figures 6-8, the SWOT algorithm has a better stability and
faster convergence speed. Therefore, the SWOT algorithm
has better convergence speed, calculation accuracy, and
summation stability. The calculation results are shown in
Table 3.

4.2. Case Data and Preprocessing. The sample data of this
paper select the online conversion rate samples of 2021
viewers in tourism performing arts companies from De-
cember 12, 2019 to March 4, 2021. Among them, from
March 4, 2019 to January 12, 2020, some data were missing
due to human operation, and the default value was used to
make up for it in the later period [21].

The prediction data set of audience online conversion
rate includes digital behavior, bionic behavior, natural be-
havior, psychological behavior, and expected behavior [22].
After preliminary data preprocessing, 1982 lines of struc-
tured data and 38 lines of semistructured data are obtained.
In order to facilitate data analysis, the online conversion rate
of audience is divided into five levels: complete conversion,
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TaBLE 2: Test results of different test functions.

Detection function Algorithm Value range  Average difference  Standard deviation  Global optimal solution
SWOT In 1.99 In 5.96 In 2.98
Sphere Investigation method In 4.96 In 1.99 In 2.98 1
Statistical method In 3.97 In 1.99 In 5.96
SWOT In 3.97 In 2.98 In 1.99
RastrinH Investigation method In 5.96 In 5.96 In 3.97 1
Statistical method In 3.97 In 4.96 In 3.97
SWOT In 5.96 In 3.97 In 5.96
Ackley Investigation method In 1.99 In 4.96 In 3.97 1
Statistical method In 4.96 In 4.96 In 1.99
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FiGgure 7: Convergence result of RastrinH function optimization.

TaBLE 3: Test results of different algorithms.

Algorithm Average jzi?i?;i Value range
SWOT ey el 639
Statistical method (37'52.’7??'48’ (39'?5)3’2‘;())'63’ (3.33~6.46)
ot @IS LA s

basic conversion, general conversion, no conversion, and no
conversion at all. The processing results of data volume are
shown in Table 4.

Dimensions (dimensions)

80

Accuracy rate (%)

Number of iterations (times)

* SWOT
Investigation method

Statistical method

FIGURE 8: Convergence result of Ackley function optimization.

TaBLE 4: Classification and proportion of audience online con-
version rate.

Transformation grade Amount of data Proportion (%)

Complete transformation 223 12.38
Basic transformation 843 24.95
General 521 8.81
Cannot convert 42 0.37
Completely unable to 172 076

transform

Due to the lack of some data in this paper, the data from
December 12, 2019 to January 24, 2021 are taken as the
training set, with a total of 421 pieces; the data from January
25,2021 to March 4, 2021 are used as test sets, with a total of
102 pieces. The training results of each data are shown in
Figure 9.

4.3. Test Results. To verify the SWOT algorithm proposed in
this paper, we compare the results with the statistical method
and the investigation method, and the results are shown in
Figure 10.

It can be seen from Figure 7 that the accuracy of the
SWOT algorithm is higher than the investigation method
and statistical method, but the error rate is lower, which
shows that the calculation of SWOT, investigation method,
and statistical method is relatively stable, while the
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TaBLE 5: Comparison of prediction accuracy of different grades.

Transformation grade Complete transformation Basic transformation

Completely unable to

Cannot convert
transform

General

SWOT
Investigation method
Statistical method

(40.86, 36.56, 39.78)
(40.86, 34.41, 39.78)
(41.94, 43.01, 41.94)

(38.54, 32.29, 40.63) (6.46, 5.42, 2.29) (40.86, 36.56, 39.78)
(40.63, 33.33, 35.42)
(31.25, 34.38, 36.46)

(36.56, 43.01, 38.71)
(33.33, 39.78, 36.56)
(36.56, 38.71, 32.26)

(1.25, 5.42, 0.63) (40.86, 34.41, 39.78)
(1.67, 8.54, 6.46) (41.94, 43.01, 41.94)

Negative calculation accuracy
(

0
02
046

-0.

.8

10
. . 10 Different Dimensions (Dimensions)
Positive calculation accuracy (%)

F1GURE 9: Data training results from December 12, 2019 to January
24, 2021.

3500
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FIGURE 10: Test results of different algorithms.
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FiGURrE 11: The calculation time comparison of the SWOT and
statistical methods.

calculation of SWOT, investigation method and statistical
method is uneven. The average results of the above three
algorithms are shown in Table 5.

It can be seen from Table 5 that the qualitative online
conversion rate survey method has the problems of insuf-
ficient accuracy and large variation of calculation results in
different levels. Compared with the qualitative online
conversion rate survey method, the accuracy of SWOT al-
gorithm is significantly improved. At the same time, the
accuracy of the SWOT algorithm is greater than 80%, which
is better than the investigation method. In order to further
verify the superiority of SWOT algorithm, the calculation
time of different algorithms is compared, and the results are
shown in Figure 11.

It can be seen from Figure 11 that the calculation time of
SWOT algorithm is shorter, and the optimization result is
more significant Baez-Leon, C. [24]. The reason is that
SWOT increases the synergy coefficient, weight and con-
vergence factor in threats, strengths, and weaknesses, which
can make a more comprehensive analysis of the audience
online conversion rate.

5. Concluding Remarks

In this paper, the SWOT theory is proposed, and com-
bined with a multidimensional coevolution method, the
online conversion rate is analyzed from the aspects of
advantages S. Amirshenava, and M. Osanloo [25], dis-
advantages, and potential. In order to make the analysis
results more accurate, we set the threshold and weight and
build a SWOT analysis model A. Islam W. A. Al-Kutti
M. Nasir Z. A. Kazmi and M. Sodangi [18]. The results
show that compared with the investigation method, sta-
tistical method, and SWOT online conversion rate in-
vestigation method, its prediction accuracy and
calculation time are better, and it can accurately judge the
online conversion rate of the audience. However, in the
SWOT model, there is a lack of dynamic analysis of po-
tential advantages and threats A. Meza M. Koc and M. S.
Al-Sada [13], resulting in a certain timeliness of the results
and unable to make long-term prediction. Therefore, in
the future research, the dynamic function will be inte-
grated to prolong the prediction time of audience online
conversion rate.
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