METHOD, DEVICE AND ELECTRONIC APPARATUS FOR DETERMINING
DECISION-MAKING STRATEGY CORRESPONDING TO SERVICES

TECHNICAL FIELD

[01] The present application relates to the technical field of computers, and more
specifically to a method, device and electronic apparatus for determining decision-making

strategy corresponding to services.

BACKGROUND

[02] A risk control system determines risks as identified according to a risk identification
strategy, determines a suitable decision-making strategy, and recommends the determined
decision-making strategy to the service side, so as to achieve a number of goals set by the
services (e.g., the disturb rate and coverage rate), thereby realizing a more scientific

management and control and providing better user experience.

[03] Currently, the method employed by the risk control system to determine a decision-
making strategy is normally to obtain a best solution that satisfies multiple goals such as the
disturb rate and coverage rate in dimensions such as the amount and risk scores, so as to
recommend threshold values of the amount and risk score that satisfy the multiple goals such
as the disturb rate and coverage rate as a decision-making strategy to the service side, i.e., a
point that satisfies multiple goals of the service on a multidimensional plane is identified as
the decision-making strategy to be recommended to the service side. However, such a method
is likely to be attempted by hackers from underground economy to discover the prevention
and control threshold value, thereby initiating attacks and break-ins, thus causing risks and

losses of assets.
[04] Therefore, a method for determining a decision-making strategy corresponding to

services is required, so as to overcome the above noted technical problems.

SUMMARY

[05] The objective of the present application is to provide a method, device, and
electronic apparatus for determining decision-making strategy corresponding to services,

which can lower the service risks and reduce asset losses.

[06] To solve the aforementioned technical problem, embodiments of the present



application are implemented as follows:

[07] In a first aspect, a method for determining a decision-making strategy corresponding

to a service is provided, comprising:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one

decision-making strategy;

determining the fitness levels of the plurality of functions, the fitness level of a function
being used to characterize the similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment

value;

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

[08] In a second aspect, a device for determining a decision-making strategy

corresponding to a service is provided, comprising:

a first determination unit, for determining a plurality of functions corresponding to the
service, the plurality of functions being used to describe a relationship between a service
parameter of the service and a risk assessment value of the service, and one function being used

to characterize one decision-making strategy;

a second determination unit, for determining the fitness levels of the plurality of
functions, the fitness level of a function being used to characterize the similarity between a
decision-making strategy evaluation value determined based on sample data and the function
and a preset decision-making strategy evaluation value, the sample data comprising the

service parameter and the risk assessment value;

a third determination unit, for determining a function corresponding to the service based
on the fitness levels of the plurality of functions, wherein the function corresponding to the

service is used to characterize the decision-making strategy corresponding to the service.
[09] In a third aspect, an electronic apparatus is provided, comprising:

a Processor, and



a memory arranged to store computer-executable instructions, wherein when the
executable instructions are executed, the processor is used to execute the following

operations:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one

decision-making strategy;

determining the fitness levels of the plurality of functions, the fitness level of a function
being used to characterize the similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment

value;

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

[10] In a fourth aspect, a computer-readable medium is provided, wherein the computer-
readable medium stores one or more programs, and when the one or more programs are
executed by an electronic apparatus comprising a plurality of applications, the electronic

apparatus is caused to execute the following operations:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one

decision-making strategy;

determining the fitness levels of the plurality of functions, the fitness level of a function
being used to characterize the similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment

value;

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

[11] Based on the above technical solution as provided by embodiments of the present
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application, the following is shown: after a plurality of functions that are used for describing
the relationship between the service parameter of the service and the risk evaluation value are
determined, then a functions corresponding to the service is determined according the fitness
levels of the plurality of functions, and the function corresponding to the service is the
decision-making strategy corresponding to the service. In view of the above, in the
embodiments of the present application, the decision-making strategy recommended to the
service side is a function describing the relationship between the service parameter and the
risk evaluation value (or it could be understood as a curve), rather than a point of a threshold
value, which can reduce the service risks and losses of assets caused by hackers from

underground economy discovering the prevention and control threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS

[12] In order to more clearly illustrate the technical solutions in embodiments of the
present application or the prior art, the drawings to be used in the description of the
embodiments or the prior art will be introduced briefly below. It is apparent that the drawings
described below are merely some embodiments disclosed in the present application, and those
of ordinary skill in the art also can obtain other drawings according to these drawings without

making creative efforts.

[13] FIG. 1 is a schematic flowchart of a method for determining a decision-making

strategy corresponding to a service according to an embodiment of the present application.

[14] FIG. 2 is a schematic flowchart of a method for determining a decision-making
strategy corresponding to a service according to a specific embodiment of the present

application.

[15] FIG. 3 is a structural diagram of an electronic apparatus according to an embodiment

of the present application.

[16] FIG. 4 is a structural diagram of a device for determining a decision-making strategy

according to an embodiment of the present application.

[17] FIG. 5 is a schematic diagram of a risk control system according to an embodiment of

the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[18] To enable those skilled in the art to better understand the technical solutions in the
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present application, the technical solutions in the embodiments of the present application will
be described clearly and completely below with reference to the drawings in the embodiments
of the present application. It is apparent that the described embodiments are merely some,
rather than all of the embodiments of the present application. On the basis of the embodiments
in the present application, all other embodiments obtained by those of ordinary skill in the art
without making creative efforts should fall within the protection scope of the present

application.

[19] FIG. 1 is a flowchart of the method for determining decision-making strategy
corresponding to a service of an embodiment of the present application. The method in Fig. 1
is implemented by a device for determining a decision-making strategy corresponding to a

service.

[20] As illustrated in Fig. 1, at S102, a plurality of functions corresponding to the service
are determined; the plurality of functions are used to describe a relationship between a service
parameter of the service and a risk assessment value of the service, and one function is used to

characterize one decision-making strategy.

[21] Optionally, as an example, the service parameter for the service includes a
transaction amount involved in the service, and the risk assessment value of the service
includes a risk score or a risk assessment level, wherein the risk score or the risk assessment
level may be a score or level obtained through an analysis of the service according to a risk
assessment model. The risk assessment model may be obtained by training a deep learning
model based on the training data, and the present application does not specify a deep learning

model.

[22] Optionally, as an example, the plurality of functions are a plurality of curve
functions. Therefore, the decision-making strategy corresponding to the service is a curve
function, or the decision-making strategy corresponding to the service is a curve. As the curve
is smoother, it is easier to be understood and accepted on the service side, when compared
with the method in which the decision-making strategy corresponding to the service is a

threshold point.

[23] Optionally, in some examples, determining a plurality of functions corresponding to
the service comprises: determining a basic function corresponding to the service, wherein
shape parameters for determining an image shape of the basic function are unknown values;
determining a plurality of values of the shape parameters for determining the image shape of

the basic function; and generating a plurality of functions based on the plurality of values of
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the shape parameters for determining the image shape of the basic function and the basic

function.

[24] In an embodiment of the present application, the basic function may be a function
built in a device that determines the decision-making strategy corresponding to the service.
Alternatively, the basic function can be a function that is customized by the risk control
experts and introduced into the device that determines the decision-making strategy
corresponding to the service, thus capable of better incorporating the experience of the risk
control experts into the system decision-making process. Alternatively, the basic function can
be a user-defined function. For example, the user can select or customize the basic function
according to the scenario of the service (or it could be understood as a selection of the image
shape of the basic function), thereby flexibly satisfying various kinds of scenarios in risk
control services (for example, a low-risk-score high-amount scenario and a high-risk-score

low-amount scenario).

[25] For example, the basic function of the service is: y=a/(1.42*math.exp(-b*(20-x)),
where y represents the transaction amount, x represents the risk score, and a and b are the
shape parameters used to determine the image shape of the basic function. It is possible to
determine multiple values of a and b, and substitute the multiple determined values of a and b
into the basic function, thus obtaining multiple specific functions (it can be understood as the
multiple functions in S102). For example, it can be determined that 4 values of a and b are
(al, bl), (a2, b2), (a3, b3), and (a4, b4), respectively; and substituting these 4 values into the

basic function obtains 4 specific functions.

[26] Specifically, in some practical implementations, when determining shape parameters
for defining an image shape of the basic function, it is possible to determine multiple values
of the shape parameters for defining the image shape of the basic function, based on a preset
value range and/or a preset number of values. In the above example, the determined (a, b)

values can be described as the initial population of solutions to the shape parameters.

[27] In S104, the fitness levels of the plurality of functions are determined. The fitness of
a function is used to characterize the similarity between the decision-making strategy
evaluation value determined based on sample data and the function and a preset decision-
making strategy evaluation value. The sample data includes the service parameter and the risk

assessment value.

[28] It can be understood that the sample data includes black sample data and white

sample data. The black sample data can be understood as the data generated by law breakers
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when committing a crime, and the white sample data can be understood as the data generated

by normal services.

[29] Optionally, as an example, the preset decision-making strategy evaluation value
includes a preset disturb rate and a preset coverage rate. In this case, the fitness level of the
function is used to characterize the similarity between the disturb rate determined based on
the sample data and the function and the preset disturb rate, and the similarity between the
coverage rate determined based on sample data and the function and a preset coverage rate. It

can be understood that, the similarity herein can be understood as the degree of proximity.

[30] Specifically, in some examples, when determining the fitness level of a plurality of
functions, the disturb rate and the coverage rate of the plurality of functions are calculated
based on the sample data, and the fitness levels of the plurality of functions are determined
based on the distance between the coordinate point of the disturb rate and the coverage rate of
the plurality of functions in the target coordinate system and the coordinate points of the
preset disturb rate and the preset coverage rate in the target coordinate system, where the axes
of the target coordinate system respectively represent the disturb rate and the coverage rate. It
can be understood that the horizontal coordinate of the target coordinate system represents the
disturb rate, while the vertical coordinate represents the coverage rate, or the horizontal
coordinate of the target coordinate system represents the coverage rate, and the vertical
ordinate represents the disturb rate. Also, it can be considered that the closer the distance

between the coordinate points is, the higher the fitness level of a function will be.

[31] For example, when determining the disturb rate and coverage rate based on the

sample data and a function, it can be calculated according to the following formula:

disturb rate = (the number of white sample data on the curve of the function + the number

of white sample data above the curve of the function) / the total number of white sample data;

coverage rate = (the number of black sample data on the curve of the function + the number

of black sample data above the curve of the function) / the total number of black sample data.

[32] In S106, a function corresponding to the service is determined based on the fitness
levels of the plurality of functions, wherein the function corresponding to the service is used

to characterize a decision-making strategy corresponding to the service.

[33] It should be noted that the decision-making strategy corresponding to the service can

also be understood as the risk-related decision-making strategy of the service.

[34]Optionally, in some embodiments, when determining the function corresponding to
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the service based on the fitness levels of the plurality of functions, and when at least one
target function exists in the plurality of functions, one of the at least one target function is
determined as the function corresponding to the service. The fitness level of the at least one
target function satisfies a preset fitness level requirement, and a difference between the
decision-making strategy evaluation value determined based on the sample data and the at
least one target function and the preset decision-making strategy evaluation value satisfies a
preset difference requirement. Alternatively, it can be understood that the preset decision-
making strategy evaluation value is actually a service goal that the decision-making strategy
corresponding the service needs to satisfy, and the at least one target function is a function

that satisfies the fitness level requirement and satisfies the service goal.

[35] Further, when determining one of the at least one target function as the function
corresponding to the service, a first target function of the at least one target function is
determined as the function corresponding to the service, wherein the fitness level of the first
target function is higher than the fitness levels of other functions in the at least one target
function. In other words, the function that can best satisfy the service goal requirement in the
at least one target function can be determined as the function corresponding to the service (a

decision-making strategy corresponding to the service).

[36] Optionally, as an example, the preset difference requirement includes: the disturb rate
calculated based on the sample data and the function minus the preset disturb rate is less than
or equal to 0. That is, the disturb rate calculated based on the sample data and the function
should be smaller than or equal to the preset disturb rate. Also, the coverage rate calculated
based on the sample data and the function minus the preset coverage rate is greater than or equal
to 0. That is, the coverage rate calculated based on the sample data and the function should be

greater than or equal to the preset coverage rate.

[37] Optionally, in other examples, the method 100 shown in Fig. 1 further comprises:
updating values of the shape parameters for determining image shapes in the plurality of
functions when the at least one target function does not exist in the plurality of functions, to
obtain a plurality of updated functions; determining the fitness levels of the plurality of
updated functions, the fitness level of an updated function being used to characterize the
similarity between the decision-making strategy evaluation value determined based on the
sample data and the updated function and the preset decision-making strategy evaluation
value; and determining a function corresponding to the service based on the fitness levels of
the plurality of updated functions. Alternatively, it can be understood that if there is no

function in the plurality of functions whose fitness level satisfies the fitness requirements, or
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if there are functions in the plurality of functions that satisfy the fitness requirements, but the
difference between the decision-making strategy evaluation value calculated based on the
sample data and the functions and the preset decision-making strategy evaluation value does
not satisfy the preset difference requirement, then the plurality of functions need to be
updated, to obtain a plurality of updated functions, and then the function corresponding to the

service is determined based on the fitness levels of the updated functions.

[38] Similarly, when determining a function corresponding to the service based on the
fitness levels of the plurality of updated functions, if at least one target updated function exists
in the plurality of updated functions, then one target updated function in the at least one target
updated function is determined as the function corresponding to the service, wherein the
fitness level of the at least one target updated function satisfies the preset fitness level
requirement, and the difference between the decision-making strategy evaluation value
calculated based on the sample data and the at least one updated function and the preset

decision-making strategy evaluation value satisfies the preset difference requirement.

[39] Further, when determining one of the at least one target updated function as the
function corresponding to the service, a first target updated function of the at least one target
updated function is determined as the function corresponding to the service, wherein the
fitness level of the first target updated function is higher than the fitness level of other updated
functions in the at least one target updated function. In other words, the updated function that
can best satisfy the service goal requirement in the at least one target updated function can be
determined as the function corresponding to the service (a decision-making strategy

corresponding to the service).

[40] In the embodiments of the present application, optionally, if the plurality of updated
functions does not include at least one target updated function, and when updating the shape
parameters of the plurality of functions for determining image shapes of the plurality of
functions is an operation that updates the shape parameters for the last time, a second target
updated function of the plurality of updated functions is determined as the function
corresponding to the service, wherein the fitness level of the second target updated function is
higher than the fitness levels of the other updated functions of the plurality of updated
functions. In other words, if there is no updated function that satisfies the preset fitness level
requirement in the updated functions obtained after the last update of the function, or there is
an updated function in the plurality of functions that satisfies the fitness level requirement, but
the difference between the decision-making strategy evaluation value calculated based on the

sample data and these updated functions and the preset decision-making strategy evaluation
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value does not satisfy the preset difference requirement, then the function with the highest

fitness level is determined as the functions corresponding to the service.

[41] Alternatively, when the plurality of updated functions doe not include the at least one
target updated function, and updating shape parameters for determining the image shapes of
the plurality of functions is not an operation that updates the shape parameters for the last
time, then updating values of shape parameters for determining image shapes of the plurality
of updated functions in the plurality of updated functions, to obtain a plurality of re-updated
functions; determining the fitness levels of the plurality of re-updated functions, the fitness
level of a re-updated functions being used for characterizing the similarity between the
decision-making strategy evaluation value determined based on the sample data and the re-
updated function and the preset decision-making strategy evaluation value; and determining
the function corresponding to the service, based on the fitness levels of the plurality of re-
updated functions. In other words, if there is no updated function that satisfies the preset
fitness level requirement in the updated functions obtained after updating the functions, or
there is an updated function with a fitness level that satisfies the fitness level requirement in
the plurality of functions, but the difference between the decision-making strategy evaluation
value calculated based on the sample data and the updated function and the preset decision-
making strategy evaluation value does not satisfy the preset difference requirement, and
updating the functions is not an operation that updates for the last time, then the functions
after updating can be updated again to obtain re-updated functions, and the function
corresponding to the service can be determined based on the fitness levels of the re-updated

functions.

[42] In an example of the present application, optionally, when updating the shape
parameters for determining the image shapes of the functions, the shape parameters for
determining the image shapes of the different functions may be hybridized, to obtain the
updated values of the shape parameters for determining the image shapes of the plurality of
functions. For example, the values of the shape parameters a and b for determining the image
shape of the function before executing the update operation include (al, bl), (a2, b2), (a3, b3),
and (a4, b4), the updated values of a and b obtained after the hybridization process include
(al+a2, b1+b2), (a2-al, b2-bl), (a3+a4d, b3+b4), and (a4-a3, b4-b3). Alternatively, further, the
values of a and b corresponding to the functions having high fitness levels among the 4
specific functions corresponding to (al, bl), (a2, b2), (a3, b3), and (a4, b4) may be
hybridized; for example, only (al, bl) and (a2, b2) are hybridized to obtain updated values of
a and b including (al+a2, b1+b2) and (al-a2, b1-b2).
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[43] In an example of the present application, optionally, when updating the shape
parameters for determining the image shapes of the functions, the shape parameters for
determining the image shapes of the different functions may be mutated, to obtain the updated
values of the shape parameters for determining the image shapes of the plurality of functions.
For example, the values of the shape parameters a and b for determining the image shapes of
the functions before executing the update operation include (al, bl), (a2, b2), (a3, b3), and
(a4, b4), the updated values of a and b obtained after the mutation process include (al+0.1,
b1+0.1),(a2-0.1, b2-0.1),(a3+0.2, b3+0.2) and (a4-0.2, b4-0.2). Alternatively, further, the
values of a and b corresponding to the functions having high fitness levels among the 4
specific functions corresponding to (al, bl), (a2, b2), (a3, b3), and (a4, b4) may be
hybridized; for example, only (al, bl) and (a2, b2) are hybridized to obtain updated values of
a and b including (a1+0.2, b1+0.2) and (a2-0.1, b2-0.2).

[44] In an example of the present application, optionally, when updating the shape
parameters for determining the image shapes of the functions, firstly the shape parameters for
determining the image shapes of the different functions may be hybridized to obtain updated
values of the shape parameters after the hybridization process, and then the updated values
after the hybridization process are subject to mutation processing, to obtain updated values
after the mutation processing, thereby realizing the updating of the functions by subjecting the
shape parameters for determining the image shapes of the functions to hybridization and

mutation.

[45] It should be noted that, when the above method shown in Fig. 1 is described, it is
described using a plurality of functions generated by a basic function. In practical
applications, a plurality of basic functions may be selected, the rough shapes of the plurality
of basic functions are different, and then a plurality of functions are generated based on each
of the basic functions, and the method shown in Fig 1 is executed for a plurality of functions
generated by one basic function. The execution of the method shown in Fig. 1 for a plurality
of functions generated by different basic functions is executed in parallel, and then a decision-
making strategy corresponding to the service is determined with respect to a basic function,
and a plurality of decision-making strategies corresponding to the service may be determined
with respect to the plurality of basic functions, and then the plurality of decision-making

strategies are recommended to the service side.

[46] The method for determining a decision-making strategy corresponding to a service
according to a specific embodiment of the present application will be described in detail

below with reference to Fig. 2. The method as illustrated in Fig. 2 is implemented by a device
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for determining a decision-making strategy corresponding to a service.
[47] As shown in Fig. 2, in S202, a curve function is assumed.

[48] It should be noted that the parameters for determining the specific shape of the curve

function in the curve function assumed in S202 is an unknown value.

[49] Optionally, the assumption of the curve function can be performed according to the

scenario of the service.
[50] In S204, an initial population of the curve parameters is generated.

[51] It can be understood that the curve parameters in S204 are parameters for
determining a specific shape of the curve function, and generating the initial population of the
curve parameters is actually generating values of a plurality of parameters for determining the
specific shapes of the curve functions. For details, please refer to the method as illustrated in

Fig. 1.
[52] In S206, the fitness level of the curve function is calculated.

[53] It should be noted that the meaning of the fitness level in S206 is the same as the
meaning of the fitness level in the method as illustrated in Fig. 1, and for the method for
calculating the fitness level, the method for determining the fitness level in the method as

illustrated in Fig. 1 may be referred to, which is no longer repeated herein.

[54] In S208, it is determined whether there is a curve function that satisfies the preset

goal or whether it is the last time the function update operation is performed.

[55] Optionally, in S208, the preset goal may include a preset fitness level requirement as
well as a preset disturb rate and a preset coverage rate. In this case, firstly it may be
determined as to whether the curve function satisfies the preset fitness level requirement, and
if the preset fitness level requirement is satisfied, then it may be further determined whether
the disturb rate calculated based on the curve function and the sample data is lower than or
equal to the preset disturb rate, and whether the coverage rate calculated based on the curve

function and the sample data is higher than or equal to the preset coverage rate.

[56] In S210, if there is a curve function that satisfies the preset goal, or the function update

is performed for the last time, then the optimal curve function is outputted.

[57] It can be understood that the optimal curve function outputted in S210 refers to the
curve function with the highest fitness level. In other words, the curve function with the

highest fitness level is determined as the decision-making strategy corresponding to the
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service. If there is a curve function that satisfies the preset goal, the output optimal curve
function is the curve function that best satisfies the preset goal, but if it is the last time to
perform the function update, it means that there is no curve function that satisfies the preset
goal in the curve functions obtained after the last function update is performed, and then
outputting an optimal curve function can be understood as outputting the curve function with

the highest fitness level in the current curve functions.

[58] In S212, if there is no curve function that satisfies the preset goal and it is not the last
time to perform the function update, then the curve parameters are hybridized to obtain the

curve parameters after the hybridization process.

[59] For the specific hybridization process, the method as illustrated in Fig. 1 may be

referred to, which will not be repeated herein.

[60] In S214, the curve parameters after the hybridization process are subject to mutation
processing to obtain the curve parameters after the mutation processing, and the curve
functions are updated according to the curve parameters after the mutation, and then S206 and

subsequent steps are performed.

[61] It can be understood that, after the initial population is generated, the initial
population is substituted into the curve function to obtain a plurality of specific curve
functions, and the fitness levels of the plurality of specific curve functions will be calculated
in S206. After updating the curve functions in S214, the fitness levels of the plurality of

update curve functions will be calculated in S206.

[62] It should also be understood that in the method as illustrated in Fig. 2, it is possible
that only the hybridization process is carried out with respect to the curve parameters to
obtain the curve parameters after the hybridization processing, and the curve functions are
updated according to the curve parameters after the hybridization processing, and then S206
and the subsequent steps are performed. Alternatively, it is possible that only the mutation
processing is carried out with respect to the curve parameters to obtain the curve parameters
after the mutation processing, and the curve functions are updated according to the curve
parameters after the mutation processing, and then S206 and the subsequent steps are
performed. Further, when the hybridization processing and the mutation processing need to be
performed, the sequence of performing the hybridization processing and the mutation
processing may be as illustrated in Fig. 2, wherein firstly the hybridization processing is
performed and then the mutation processing is performed. Alternatively, mutation processing

may be performed at first and then the hybridization processing is performed, which is not
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specified in the examples of the present application.

[63] The method for determining a decision-making strategy corresponding to a service
according to the embodiment of the present application is described in detail above with
reference to FIG. 1 and Fig. 2. The electronic apparatus according to the embodiments of the
present application is described in detail below with reference to FIG. 3. With reference to
FIG. 3, at a hardware level, the electronic apparatus includes a processor, and optionally the
electronic apparatus includes an internal bus, a network interface, and a memory. The memory
may include an internal memory, such as a high-speed Random-Access Memory (RAM), and
may further include a non-volatile memory, such as at least one magnetic disk memory.

Certainly, the electronic apparatus may further include hardware required by other services.

[64] The processor, the network interface, and the memory can be interconnected by the
internal bus. The internal bus may be an Industry Standard Architecture (ISA) bus, a
Peripheral Component Interconnection (PCI) bus, or an Extended Industry Standard
Architecture (EISA) bus. The bus can be divided into an address bus, a data bus, a control
bus, etc. For ease of illustration, only one bidirectional arrow is used as a representation in

FIG. 3. However, it is not indicated that only one bus or one bus type is present.

[65] The memory is used for storing a program. Specifically, the program may include
program code including computer operation instructions. The memory can include the internal

memory and the non-volatile memory, and provide instructions and data to the processor.

[66] The processor reads a corresponding computer program from the non-volatile
memory to the internal memory, executes the computer program, and forms a device for
determining the decision-making strategy corresponding to a service at a logical level. The
processor executes the program stored in the memory and is specifically used for executing

the following operations:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one

decision-making strategy;

determining the fitness levels of the plurality of functions, the fitness level of a function
being used to characterize the similarity between the decision-making strategy evaluation
value determined based on sample data and the function and a preset decision-making
strategy evaluation value, the sample data including the service parameter and the risk

assessment value;
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determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

[67] The aforementioned methods executed by the device for determining the decision
making strategy corresponding to a service disclosed in the embodiments shown in FIG. 1 and
FIG. 2 of the present application may be applied to a processor, or may be implemented by a
processor. The processor may be an integrated circuit chip and has a signal processing
capability. In an implementation process, steps of the aforementioned methods can be
implemented by a hardware integrated logic circuit in the processor or by instructions in the
form of software. The processor can be a general-purpose processor, including a Central
Processing Unit (CPU), a Network Processor (NP), etc.; or, the processor can be a Digital
Signal Processor (DSP), an Application Specific Integrated Circuit (ASIC), a Field-
Programmable Gate Array (FPGA), or another programmable logic apparatus, a discrete gate
or a transistor logic apparatus, or a discrete hardware assembly. The methods, the steps, and
logical block diagrams disclosed in the embodiments of the present application can be
implemented or executed. The general-purpose processor may be a microprocessor, or the
processor may be any conventional processor or the like. The steps of the methods disclosed
with reference to the embodiments of the present application may be directly executed and
completed by a hardware decoding processor, or may be executed and completed by a
combination of hardware and software modules in a decoding processor. The software module
may be located in a mature storage medium in the art, such as a random access memory, a
flash memory, a read-only memory, a programmable read-only memory, an electrically
erasable programmable memory, a register, or the like. The storage medium is located in the
memory. The processor reads information in the memory, and completes the steps in the

aforementioned methods in conjunction with hardware of the processor.

[68] Certainly, in addition to the software implementation manner, the electronic
apparatus of the present application does not exclude other implementation manners, such as
logic apparatuses, a combination of software and hardware, etc. In other words, an execution
entity of the following processing procedure is not limited to logic units, and may also be

hardware or logic apparatuses.

[69] The embodiments of the present application have also provided a computer-readable
storage medium, wherein the computer-readable storage medium stores one or more
programs, and such one or more programs include instructions. When the instructions are

executed by an electronic apparatus comprising a plurality of applications, the electronic
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apparatus is caused to execute the method in the embodiments as shown in FIG. 1 and FIG. 2,

and it is specifically used for executing the following methods:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one

decision-making strategy;

determining the fitness levels of the plurality of functions, the fitness level of a function
being used to characterize the similarity between the decision-making strategy evaluation
value determined based on sample data and the function and a preset decision-making
strategy evaluation value, the sample data including the service parameter and the risk

assessment value;

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

[70] FIG. 4 is a schematic structural diagram of the device for determining a decision-
making strategy corresponding to a service according to an embodiment of the present
application. Referring to FIG. 4, in one software embodiment, device 400 for determining the
decision-making strategy corresponding to a service may include: a first determination unit

401, a second determination unit 402, and a third determination unit 403, wherein,

the first determination unit 401 is for determining a plurality of functions corresponding
to the service, the plurality of functions being used to describe a relationship between a
service parameter of the service and a risk assessment value of the service, and one function

being used to characterize one decision-making strategy;

the second determination unit 402 is for determining the fitness levels of the plurality of
functions, the fitness level of a function being used to characterize the similarity between a
decision-making strategy evaluation value determined based on sample data and the function
and a preset decision-making strategy evaluation value, the sample data including the service

parameter and the risk assessment value; and

the third determination unit 403 is for determining a function corresponding to the service
based on the fitness levels of the plurality of functions, wherein the function corresponding to

the service is used to characterize the decision-making strategy corresponding to the service.

[71] For the device for determining a decision-making strategy corresponding to a service
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according to the embodiments of the present application, after a plurality of functions that are
used for describing the relationship between the service parameter of the service and the risk
evaluation value are determined, then a function corresponding to the service is determined
according the fitness levels of the plurality of functions, and the functions corresponding to
the service is the decision-making strategy corresponding to the service. In view of the above,
in the embodiments of the present application, the decision-making strategy recommended to
the service side is a function that describes the relationship between the service parameter and
the risk evaluation value (or it could be understood as a curve), rather than a threshold value
point, which can reduce the service risks and losses of assets caused by hackers from

underground economy discovering the prevention and control threshold value.
[72] Optionally, in one embodiment, the third determination unit 403:

when at least one target function exists in the plurality of functions, determines one of the

at least one target function as the function corresponding to the service, wherein

the fitness level of the at least one target function satisfies a preset fitness level
requirement, and a difference between the decision-making strategy evaluation value
determined based on the sample data and the at least one target function and the preset

decision-making strategy evaluation value satisfies the preset difference requirement.
[73] Optionally, in one embodiment, the third determination unit 403:

determines a first target function of the at least one target function as the function

corresponding to the service, wherein

the fitness level of the first target function is higher than the fitness levels of other target

functions in the at least one target function.

[74] Optionally, in one embodiment, and as shown in FIG. 4, the device 400 for
determining a decision-making strategy corresponding to a service further includes an

updating unit 404;

the updating unit 404 updates values of shape parameters of the plurality of functions for
determining image shapes of the plurality of functions, to obtain a plurality of updated

functions when the at least one target function does not exist in the plurality of functions;

the second determination unit 402 determines the fitness levels of the plurality of updated
functions, the fitness level of an updated function being used to characterize the similarity
between the decision-making strategy evaluation value determined based on the sample data

and the updated function and the preset decision-making strategy evaluation value;
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the third determination unit 403 determines a function corresponding to the service based

on the fitness levels of the plurality of updated functions.
[75] Optionally, in one embodiment, the third determination unit 403:

when at least one target updated function exists in the plurality of updated functions,
determines one target updated function of the at least one target updated function as the

function corresponding to the service, wherein

the fitness level of the at least one target updated function satisfies a preset fitness level
requirement, and a difference between the decision-making strategy evaluation value
determined based on the sample data and the at least one target updated function and the

preset decision-making strategy evaluation value satisfies the preset difference requirement.
[76] Optionally, in one embodiment, the third determination unit 403:

when the at least one target updated function does not exist in the plurality of updated
functions, and updating the shape parameters of the plurality of functions for determining
image shapes of the plurality of functions is an operation that updates the shape parameters
for the last time, determines a second target updated function of the plurality of updated

functions as the function corresponding to the service, wherein

the fitness level of the second target updated function is higher than the fitness levels of

other updated functions of the plurality of updated functions.

[77] Optionally, in one embodiment, the updating unit 404, when the at least one target
updated function does not exist in the plurality of updated functions, and updating shape
parameters of the plurality of functions for determining image shapes of the plurality of
functions is not an operation that updates the shape parameters for the last time, updates
values of shape parameters of the plurality of updated functions for determining image shapes

of the plurality of updated functions, to obtain a plurality of re-updated functions;

the second determination unit 402 determines the fitness levels of the plurality of re-
updated functions, the fitness level of a re-updated function being used to characterize the
similarity between the decision-making strategy evaluation value determined based on the
sample data and the re-updated function and the preset decision-making strategy evaluation

value;

the third determination unit 403 determines a function corresponding to the service based

on the fitness levels of the plurality of re-updated functions.

[78] Optionally, in one embodiment, updating unit 404: subjects shape parameters for
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determining image shapes of different functions to hybridization processing, to obtain updated

values of shape parameters for determining image shapes of the plurality of functions.

[79] Optionally, in one embodiment, updating unit 404: subjects shape parameters for
determining image shapes of different functions to mutation processing, to obtain updated

values of shape parameters for determining image shapes of the plurality of functions.
[80] Optionally, in one embodiment, the first determination unit 401:

determines a basic function for the service, wherein the shape parameters for determining

the image shape of the basic function are unknown;

determines a plurality of values of the shape parameters for determining the image shape

of the basic function;

generates the plurality of functions based on the plurality of values of the shape

parameters used to determine the image shape of the basic function and the basic function.

[81] Optionally, in one embodiment, the first determination unit 401, determines, based a
preset value range and/or preset number of values, a plurality of values of the shape

parameters for determining the image shape of the basic function.

[82] Optionally, in one embodiment, the preset decision-making strategy evaluation value

includes a preset disturb rate and a preset coverage rate, wherein
the second determination unit 402:

determines a disturb rate and a coverage rate under the plurality of functions based on the

sample data;

determines the fitness levels of the plurality of functions, based on the distance between
the coordinate points of the disturb rate and coverage rate under the plurality of functions in
the target coordinate system and the coordinate points of the preset disturb rate and preset
coverage rate in the target coordinate system, with the axes of the target coordinate system

respectively representing the disturb rate and the coverage rate.

[83] Optionally, in one embodiment, the plurality of functions are a plurality of curve

functions.

[84] Device 400 for determining a decision-making strategy corresponding to a service
can also execute the methods shown in FIG. 1 to FIG. 2, and implement the functions of the
device for determining a decision-making strategy corresponding to a service in the

embodiments shown in FIG. 1 to FIG. 2, which will not be repeated in the embodiments of
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the present application.

[85] FIG. 5 is a schematic diagram of a risk control system according to one embodiment
of the present application. The method shown in FIGS. 1 and 2 can be applied to the risk
control system shown in FIG. 5. As shown in FIG. 5, the risk control system includes three
modules: a sensing center, an intelligence center, and an evolution center. The sensing center
is used to monitor, sense, alert and analyze risks based on big data, and through model
intelligence analysis and artificial experience accumulation. The intelligence center comprises
two modules: the AutoDetect module and the AutoPilot module, wherein the AutoDetect
module can enhance the risk identification capability of the risk control system through
intelligently recommending new identification strategies and new variables; the AutoPilot
module can achieve, under a certain identification capability, more scientific management and
control results and better user experience through intelligently adjusting the management and
control strategies. The AutoPilot module can execute the method for determining the decision-
making strategy corresponding to a service as shown in FIG. 1 and FIG. 2, and recommend
decision-making strategies that can meet the service goal to the service side. The evolution
center is a module that provides model self-learning, inputs new variables and validates

performance for the intelligence center.

[86] In summary, the above are merely preferable embodiments of the present
application, and are not intended to limit the protection scope of the present application. Any
modifications, equivalent substitutions, improvements and so on made within the spirit and
principle of the present application shall fall within the protection scope of the present

application.

[87] The system, device, module, or unit illustrated in the aforementioned embodiments
may be specifically implemented by a computer chip or an entity, or a product having a
certain function. A typical implementation apparatus is a computer. Specifically, the computer
may be, for example, a personal computer, a laptop computer, a cell phone, a camera phone, a
smart phone, a personal digital assistant, a media player, a navigation apparatus, an email
apparatus, a game console, a tablet computer, a wearable apparatus, or a combination of any

of these apparatuses.

[88] The computer-readable medium includes permanent and non-permanent, movable
and non-movable media that can achieve information storage by means of any methods or
techniques. The information may be computer-readable instructions, data structures, modules

of programs or other data. Examples of computer storage media include, but are not limited
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to, a phase change memory (PRAM), a static random access memory (SRAM), a dynamic
random access memory (DRAM), other types of random access memories (RAMs), a read
only memory (ROM), an electrically erasable programmable read-only memory (EEPROM),
a flash memory or other memory technologies, a compact disk read-only memory (CD-
ROM), a digital versatile disc (DVD) or other optical storage apparatuses, a cassette type
magnetic tape, a magnetic tape/magnetic disk storage or other magnetic storage apparatuses or
any other non-transmission medium, and may be used for storing information accessible by
computing apparatuses. As defined herein, the computer-readable media do not include

transitory media, such as modulated data signals and carriers.

nn

[89] It is also important to note that the terms "including", "comprising" or any other
variant thereof are intended to cover non-exclusive inclusion, such that processes, methods,
goods or apparatuses, including a series of elements, include not only those elements but also
other elements not explicitly listed, or also include elements inherent to such processes,
methods, goods or equipment. In the absence of more restrictions, the element defined by the
statement "including one ..." does not exclude other identical elements in the process, method,

commodity or equipment that includes the element.

[90] Each embodiment of the present application is described in a progressive manner,
and the same or similar sections between various embodiments are described with reference
to each other, each of which is focused on the differences with other embodiments. Especially,
the system embodiment is described relatively briefly because it is substantially similar to the
method embodiments, and for related parts, reference may be made to the method

embodiments.
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CLAIMS

1. A method for determining a decision-making strategy corresponding to a service,
comprising:

determining a plurality of functions corresponding to the service, the plurality of
functions being used to describe a relationship between a service parameter of the service and
a risk assessment value of the service, and one function being used to characterize one
decision-making strategy;

determining fitness levels of the plurality of functions, a fitness level of a function being
used to characterize a similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment
value; and

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

2. The method according to Claim 1, wherein determining a function corresponding to
the service based on the fitness levels of the plurality of functions comprises:

when at least one target function exists in the plurality of functions, determining one of
the at least one target function as the function corresponding to the service, wherein

the fitness level of the at least one target function satisfies a preset fitness level
requirement, and a difference between the decision-making strategy evaluation value
determined based on the sample data and the at least one target function and the preset

decision-making strategy evaluation value satisfies a preset difference requirement.

3. The method according to Claim 2, wherein determining one of the at least one target
function as the function corresponding to the service comprises:

determining a first target function of the at least one target function as the function
corresponding to the service, wherein

the fitness level of the first target function is higher than the fitness levels of other target

functions in the at least one target function.

4. The method according to Claim 2, further comprising:
when the at least one target function does not exist in the plurality of functions, updating

values of shape parameters of the plurality of functions for determining image shapes of the
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plurality of functions, to obtain a plurality of updated functions;

determining the fitness levels of the plurality of updated functions, a fitness level of an
updated function being used to characterize a similarity between the decision-making strategy
evaluation value determined based on the sample data and the updated function and the preset
decision-making strategy evaluation value; and

determining a function corresponding to the service based on the fitness levels of the

plurality of updated functions.

5. The method according to Claim 4, wherein the determining a function corresponding
to the service based on the fitness of the plurality of updated functions comprises:

when at least one target updated function exists in the plurality of updated functions,
determining one target updated function of the at least one target updated function as the
function corresponding to the service, wherein

the fitness level of the at least one target updated function satisfies the preset fitness level
requirement, and a difference between the decision-making strategy evaluation value
determined based on the sample data and the at least one target updated function and the

preset decision-making strategy evaluation value satisfies the preset difference requirement.

6. The method according to Claim 4, further comprising:

when the at least one target updated function does not exist in the plurality of updated
functions, and updating shape parameters of the plurality of functions for determining image
shapes of the plurality of functions is an operation that updates the shape parameters for the
last time, determining a second target updated function of the plurality of updated functions as
the function corresponding to the service, wherein

the fitness level of the second target updated function is higher than the fitness levels of

other updated functions of the plurality of updated functions.

7. The method according to Claim 4, further comprising:

when the at least one target updated function does not exist in the plurality of updated
functions, and updating shape parameters of the plurality of functions for determining image
shapes of the plurality of functions is not an operation that updates the shape parameters for
the last time, updating values of shape parameters of the plurality of updated functions for
determining image shapes of the plurality of updated functions, to obtain a plurality of re-
updated functions;

determining the fitness levels of the plurality of re-updated functions, the fitness level of
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a re-updated function being used to characterize a similarity between the decision-making
strategy evaluation value determined based on the sample data and the re-updated function
and the preset decision-making strategy evaluation value; and

determining a function corresponding to the service based on the fitness levels of the

plurality of re-updated functions.

8. The method according to Claim 4, wherein updating the shape parameters of the
plurality of functions for determining image shapes of the plurality of functions comprises:

subjecting the shape parameters for determining image shapes of different functions to
hybridization processing, to obtain updated values of shape parameters for determining image

shapes of the plurality of functions.

9. The method according to Claim 4 or 8, wherein updating the shape parameters of the
plurality of functions for determining image shapes of the plurality of functions comprises:

subjecting shape parameters for determining image shapes of different functions to
mutation processing, so as to obtain updated values of shape parameters for determining

image shapes of the plurality of functions.

10. The method according to any one of Claims 1 to 8, wherein determining a plurality
of functions corresponding to the service comprises:

determining a basic function corresponding to the service, wherein shape parameters for
determining an image shape of the basic function are unknown,

determining a plurality of values of the shape parameters for determining the image
shape of the basic function; and

generating a plurality of functions based on the plurality of values of the shape

parameters for determining the image shape of the basic function and the basic function.

11. The method according to Claim 10, wherein determining a plurality of values of the
shape parameters for determining the image shape of the basic function comprises:
determining, based on a preset value range and/or preset number of values, a plurality of

values of the shape parameters for determining the image shape of the basic function.

12. The method according to any one of Claims 1 to 8, wherein the preset decision-
making strategy evaluation value comprises a preset disturb rate and a preset coverage rate,

and
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determining the fitness levels of the plurality of functions comprises:

determining a disturb rate and a coverage rate under the plurality of functions based on
the sample data; and

determining the fitness levels of the plurality of functions based on distances between
coordinate points of the disturb rate and the coverage rate under the plurality of functions in
the target coordinate system and coordinate points of a preset disturb rate and a present
coverage rate in the target coordinate system, wherein axes of the target coordinate system

respectively represent the disturb rate and the coverage rate.

13. The method according to any one of Claims 1 to 8, wherein the plurality of functions

are a plurality of curve functions.

14. A device for determining a decision-making strategy corresponding to a service,
comprising:

a first determination unit, for determining a plurality of functions corresponding to the
service, the plurality of functions being used to describe a relationship between a service
parameter of the service and a risk assessment value of the service, and one function being
used to characterize one decision-making strategy;

a second determination unit, for determining fitness levels of the plurality of functions, a
fitness of a function being used to characterize a similarity between a decision-making
strategy evaluation value determined based on sample data and the function and a preset
decision-making strategy evaluation value, the sample data comprising the service parameter
and the risk assessment value; and

a third determination unit, for determining a function corresponding to the service based
on the fitness levels of the plurality of functions, wherein the function corresponding to the

service is used to characterize the decision-making strategy corresponding to the service.

15. An electronic apparatus, comprising:

a processor; and

a memory arranged to store computer-executable instructions, wherein when the
executable instructions are executed, the processor is used to execute the following
operations:

determining a plurality of functions corresponding to a service, the plurality of functions
being used to describe a relationship between a service parameter of the service and a risk

assessment value of the service, and one function being used to characterize one decision-
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making strategy;

determining fitness levels of the plurality of functions, a fitness level of a function being
used to characterize a similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment
value; and

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.

16. A computer-readable medium, wherein the computer-readable medium stores one or
more programs, and when the one or more programs are executed by an electronic apparatus
comprising a plurality of applications, the electronic apparatus is caused to execute the
following operations:

determining a plurality of functions corresponding to a service, the plurality of functions
being used to describe a relationship between a service parameter of the service and a risk
assessment value of the service, and one function being used to characterize one decision-
making strategy;

determining fitness levels of the plurality of functions, a fitness level of a function being
used to characterize the similarity between a decision-making strategy evaluation value
determined based on sample data and the function and a preset decision-making strategy
evaluation value, the sample data comprising the service parameter and the risk assessment
value; and

determining a function corresponding to the service based on the fitness levels of the
plurality of functions, wherein the function corresponding to the service is used to

characterize the decision-making strategy corresponding to the service.
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