METHOD AND DEVICE OF CONSTRUCTING DECISION MODEL,
COMPUTER DEVICE AND STORAGE APPARATUS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims the benefit of Chinese Patent
Application No. 2016104234360, filed on June 14, 2016, in the State Intellectual
Property Office of China, entitled “METHOD AND DEVICE OF
CONSTRUCTING DECISION MODEL”, the entire content of which is

incorporated herein in its entirety by reference.
FIELD OF THE INVENTION

[0002] The present application relates to the field of computer technology, and
particularly to a method and a device of constructing a decision model, a computer

device, and a storage apparatus.

BACKGROUND OF THE INVENTION

[0003] In the industries of insurance, medical, there are often many documents
or project reviews, such as the initial review of insurance company underwriting,
bank loan qualification review, medical insurance fraud case review, and these
documents or project reviews mostly rely on manual work or are reviews based on
complex rules. The manual review requires a lot of manpower and time, and
complex rules usually involve in judging factors of multi-dimension and more
complex classification level, therefore a modelling process is difficult and has a
slow update thereof and poor flexibility, and the overmuch dimension and
hierarchy involved in data will affect the performance of the model, and be not

conducive to business decisions.

SUMMARY OF THE INVENTION

[0004] According to various embodiments of the present disclosure, a method

and a device of constructing a decision model, a computer device and a storage
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apparatus are provided.
[0005] A method of constructing a decision model includes:
[0006] obtaining a rule template data and extracting each variable object and

template sample from the rule template data;

[0007] clustering and analyzing the variable objects to obtain a clustering
result;
[0008] matching the clustering result with each template sample according to

the rule template data, and serving the matched clustering result as a first feature;
[0009] calculating a black sample probability for each variable object and
serving the black sample probability of each variable object as a second feature;
and

[0010] constructing the decision model according to the first feature and the
second feature.

[0011] A device of constructing a decision model includes:

[0012] an extraction module configured to obtain a rule template data and
extract each variable object and each template sample from the rule template data;
[0013] a cluster module configured to cluster and analyze the variable objects
to obtain a clustering result;

[0014] a first feature module configured to match the clustering result with
each template sample according to the rule template data, and serve the matched
clustering result as a first feature;

[0015] a second feature module configured to calculate a black sample
probability for each variable object and serve the black sample probability of each
variable object as a second feature; and

[0016] a construction module configured to construct the decision model
according to the first feature and the second feature.

[0017] A computer apparatus includes:

[0018] a processor; and a memory storing computer executable instructions
that, when executed by the processor, cause the processor to perform operations
comprising:

[0019] obtaining a rule template data and extracting each variable object and

each template sample from the rule template data;
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[0020] clustering and analyzing the variable objects to obtain a clustering
result;

[0021] matching the clustering result with each template sample according to
the rule template data, and serving the matched clustering result as a first feature;
[0022] calculating a black sample probability for each variable object and
serving the black sample probability of each variable object as a second feature;
and

[0023] constructing the decision model according to the first feature and the
second feature.

[0024] One or more storage apparatus storing computer executable
instructions that, when executed by the one or more processors, cause the one or
more processors to perform the steps of:

[0025] obtaining a rule template data and extracting each variable object and

each template sample from the rule template data;

[0026] clustering and analyzing the variable objects to obtain a clustering
result;
[0027] matching the clustering result with each template sample according to

the rule template data, and serving the matched clustering result as a first feature;
[0028] calculating a black sample probability for each variable object and
serving the black sample probability of each variable object as a second feature;
and

[0029] constructing the decision model according to the first feature and the
second feature.

[0030] The details of one or more embodiments of the invention are set forth
in the accompanying drawings and the description below. Other features, objects,
and advantages of the invention will be apparent from the description and

drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] To illustrate the technical solutions according to the embodiments of

the present invention or in the prior art more clearly, the accompanying drawings
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for describing the embodiments or the prior art are introduced briefly in the
following. Apparently, the accompanying drawings in the following description
are only some embodiments of the present invention, and persons of ordinary skill
in the art can derive other drawings from the accompanying drawings without
creative efforts.

[0032] Fig. 1 is a block diagram of a computer device in an embodiment;
[0033] Fig. 2 is a flow chart of a method of constructing a decision model in
an embodiment;

[0034] Fig. 3 is a flow chart of a method of constructing a decision model in
another embodiment;

[0035] Fig. 4 is a flow chart that how to construct a decision model in an
embodiment;

[0036] Fig. 5 is a flow chart of clustering and analyzing the variable objects in
an embodiment;

[0037] Fig. 6 is a block diagram of a device of constructing a decision model
in an embodiment;

[0038] Fig. 7 is a block diagram of a device of constructing a decision model

in another embodiment;

[0039] Fig. 8 is a block diagram of a construction module in another
embodiment;
[0040] Fig. 9 is a block diagram of a cluster module in another embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0041] The above objects, features and advantages of the present invention
will become more apparent by describing in detail embodiments thereof with
reference to the accompanying drawings. It should be understood that these
embodiments depicted herein are only used to illustrate the present invention and
are not therefore to limit the present invention.

[0042] Fig. 1 is a block diagram of a computer device in an embodiment.
Referring to Fig. 1, the computer device includes a processor, a memory and a

network interface connected via a system bus. The processor is configured to
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provide calculation and control capabilities to support operation of the entire
computer device. The memory is configured to store data, instruction codes and
the like. In an embodiment, the memory may include a non-transitory storage
medium and a RAM (Random Access Memory). The non-transitory storage
medium stores an operating system and computer executable instructions. The
computer executable instructions may be configured to implement the method of
constructing a decision model applied to the computer device provided in the
embodiment. The RAM provides a running environment to the operating system
and the computer executable instructions in the non-transitory storage medium.
The network interface is configured to perform a network communication with
other computer devices, such as to obtain a rule template data and the like. The
computer device may be a terminal such as a mobile phone, a tablet computer and
a PC (personal computer), a server or the like. Those skilled in the art can
understand that the structure shown in Fig. 1 is only a block diagram of the partial
structure associated with the present solution and does not limit the computer
device to which the present solution is applied, and the particular computer device
may include more or fewer parts shown in the drawing, or combine certain parts,
or have a different arrangement of parts.

[0043] Referring to Fig. 2, in an embodiment, a method of constructing a
decision model is provided, which can be applied to the computer device shown in
Fig. 1. The method includes the following steps:

[0044] In step S210, a rule template data is obtained, and each variable object
and each template sample from the rule template data are extracted.

[0045] The rule template refers to a set of criterion to determine the review
results. A review for a document or an item may correspond to one or more rule
templates, for example, a review for the lender credit, which may include rule
templates such as "to which branches the lender has applied for loans", "for which
institutions the lender has bad records" and the like. Each different rule template
has its corresponding rule template data. Among them, the rule template data can
include each variable object, each template sample, and the matching relationship
between the variable object and the template sample. The variable object is a

variable of a qualitative type, and each variable object corresponds to a different



class in the rule template, for example, the rule template is " to which branches the
lender has applied for loans", and the corresponding rule template data can include
"User 1 has applied for a loan to Branch A", "User 2 has applied for a loan to
Branch B", "User 3 has applied for a loan to Branch C" and so on, wherein each
branch such as Branch A, Branch B, Branch C and the like is a variable object; the
user such as User 1, User 2, User 3 and the like is a template sample.

[0046] In step S220, the variable objects are clustered and analyzed to obtain a
clustering result.

[0047] The computer device can extract multidimensional data of each variable
object, cluster and analyze the variable objects according to the multidimensional
data. The multidimensional data refers to data related to each dimension of the
variable object, for example, the variable object is each branch, the
multidimensional data may include the total amount of lenders, the total amount of
loans, the average loan period, the branch scale, the geographical location of each
branch and the like. Clustering and analyzing refers to an analysis process that a
set of physical or abstract objects is grouped into a plurality of classes each of
which is composed by similar objects. By clustering and analyzing the variable
objects, similar variable objects can be clustered, which can reduce the level of the
variable object. For example, the variable objects include Branch A, Branch B,
Branch C, Branch D and so on; the variable objects are clustered and analyzed;
Branch A is similar to Branch B, and they are grouped into Group A; Branch C is
similar to Branch D, and they are grouped into Group B; and the like. The level
of the variable object is reduced from the original level of each branch to the level
of each group. After the variable objects are clustered and analyzed, the
clustering result composed by each cluster can be obtained.

[0048] In step S230, the clustering result is matched with each template
sample according to the rule template data, and the matched clustering result
serves as a first feature.

[0049] After the variable objects are clustered and analyzed by the computer
device and then the clustering result is obtained, the clustering result can be
matched with each template sample according to the matching relationship

between the variable objects and the template samples from the rule template data.
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For example, the rule template is "for which related institutions the lender has bad
records"; the rule template data includes "User 1 has bad records in FK institution",
"User 2 has bad records in CE institution", "User 3 has bad records in KD
institution", and so on; the variable objects "FK institution", "CE institution", "KD
institution” and the like are clustered and analyzed to obtain clusters which are
named as Group A, Group B, Group C and the like respectively; and the clustering
result is matched with the template samples " User 1", "User 2", "User 3" and the
like. Referring to the following tables, Table 1 shows the matching relationship
between the variable objects and the template samples from the rule template data;
Table 2 shows the matching relationship between the clustering result and each
template sample; number "1", without limitation, can be used to indicate the
matching relationship between the variable objects and the template samples or the

clustering result.

[0050] Table 1
user FK CE KD | ...
User 1 | 0 o | ...
User 2 0 1 o | ...
User 3 0 | r
[0051] Table 2
cluster Group A Group B GroupC |  ......
user
User 1 | 0 o | ...
User 2 1 0 O
User 3 0 1 L

[0052] By clustering and analyzing the variable objects, the levels of the
variable objects can be reduced significantly, which can facilitate modelling of the
decision model.

[0053] In step S240, a black sample probability is calculated for each variable
object and the black sample probability of each variable object serves as a second

feature.



[0054] In an embodiment, the output of the decision model is usually a black
sample or a white sample; the black sample refers to a sample that does not pass
the review; and the white sample refers to a sample that passes the review. For
example, when the decision model is configured to review qualification of bank
loan, the black sample refers to the user that does not pass the loan qualification
review; and the white sample refers to the user that passes the loan qualification
review. The computer device calculates the black sample probability of each
variable object respectively, that is, for each variable object from the rule template
data, the result type of the template sample is what the probability of the black
samples is. For example, when the rule template is "for which related institutions
the lender has bad records"”, the probability that the user having bad records for
KD institution is a black sample finally can be calculated and so on. The
calculation formula of the black sample probability for the variable objects can be:
the black sample probability = the number of black samples of the variable
object/the total number of template samples for the variable object. The
computer device can use the calculated black sample probability of each variable
object as a second feature in the form of a continuous variable. In other
embodiments, the WOE (weight-of-evidence) value of each variable object can
also be calculated respectively, and the formula is WOE = In (the ratio of the
number of black samples of the variable object to the total number of black
samples / the ratio of the number of white samples of the variable object to the
total number of white samples); the higher the WOE value, the lower the
probability that the template samples of the variable object are black samples.
[0055] In step S250, the decision model is constructed according to the first
feature and the second feature.

[0056] Currently, the manner of constructing the decision model is to perform
the modelling operation by inputting all rule template data; there are many more
rule template data; and the levels thereof are complicated, which will not facilitate
the modelling operation and influence performance of the model negatively. By
serving the matched clustering result as the first feature, the computer device can
serve the black sample probability of each variable object as the second feature,

which replaces the input rule template data to construct the decision model, so as
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to not only reduce the level of data, but also keep impact of each variable object on
the decision result. Therefore, the decision result is more accurate. The
decision model can include the machine learning model such as the decision tree,
GBDT (Gradient Boosting Decision Tree) model, LDA (Linear Discriminant
Analysis) model. When constructing the review decision model for a certain
document or a certain project, it may correspond to one or more rule templates;
and then the first feature and the second feature corresponding to each rule
template are obtained to construct the decision model instead of the originally
input rule template data. When there are less variable objects in certain rule
templates, the rule template data can be input directly to construct the model.
[0057] For the above method of constructing the decision model, each variable
object and each template sample are extracted from the rule template data; the
variable objects are clustered and analyzed to obtain the clustering result; the
clustering result is matched with each template sample according to the rule
template data; the matched clustering result serves as the first feature; the black
sample probability of each variable object is calculated respectively; the black
sample probability of each variable object serves as the second feature, and the
decision model is constructed according to the first feature and the second feature.
Dimensions and levels of data can be reduced by clustering and analyzing the
variable objects, which facilitates constructing the decision model and reducing
negative influence on performance of the model. Further, performance of the
decision model constructed according to the first feature and the second feature is
more accurate and facilitates quickly processing the business of which complex
rules need to be reviewed, which improves the decision efficiency.

[0058] Referring to Fig. 3, the above method of constructing the decision model
further includes:

[0059] In step S310, each variable object is mapped to a predefined label
according to a preset algorithm.

[0060] The label is configured to indicate the corresponding element after
mapping each variable object. Each label can be predefined and the variable
objects can be mapped to the predefined labels. The preset algorithm may
include, but not limited to, a hash equation such as MDS5 (Message-Digest
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Algorithm 5), SHA (Secure Hash Algorithm, security hash algorithm) and the like.
In an embodiment, the computer device may map each variable object to a
predefined label according to the preset algorithm. For example, the variable
objects are Branch A, Branch B, Branch C and the like; Branch A and Branch C
are mapped to Label A by using the SHA algorithm; Branch B is mapped to Label
K; the number of labels can be set according to the actual situation; a label will not
correspond to many variable objects, which not only can reduce dimensions and
levels of data, but also can retain a part of the original information.

[0061] In step S320, the label is matched with each template sample according
to the rule template data, and the matched label serves as a third feature.

[0062] The computer device can match the label with each template sample
according to the matching relationship between the variable object and the
template sample from the rule template data, and serve the matched label as the
third feature to perform the modelling operation.

[0063] In step S330, the decision model is constructed according to the first
feature, the second feature, and the third feature.

[0064] The computer device can serve the matched clustering result as the first
feature, the black sample probability of each variable object as the second feature,
and the matched label as the third feature; and replace all input rule template data
with the first feature, the second feature and the third feature to construct the
decision model, which not only reduces the level of data, but also keeps impact of
each variable object on the decision result, so that the decision result is more
accurate.

[0065] In the embodiment, the decision model is constructed according to the
first feature, the second feature and the third feature. The variable objects are
clustered, analyzed and mapped to the predefined label, which can reduce
dimensions and levels of data, facilitate constructing the decision model, decrease
negative influence on performance of the model, make performance of the model
more accurate, facilitate quickly processing the business of which complex rules
need to be reviewed, and improve the decision efficiency.

[0066] Referring to Fig. 4, in an embodiment, the step S330 of constructing the

decision model according to the first feature, the second feature, and the third
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feature includes the following step:

[0067] In step S402, an original node is established.

[0068] In an embodiment, the decision model may be a decision tree model, and
the original node of the decision tree can be established firstly.

[0069] In step S404, the result type of each template sample is obtained
according to the rule template data.

[0070] The result type of the template sample refers to the final result of the
template sample, such as a black sample, a white sample and the like. The result
type of each template sample can be obtained from the rule template data.

[0071] In step S406, the first feature, the second feature, and the third feature
are traversed and read respectively to generate a reading record.

[0072] The computer device traverses and reads the first feature, the second
feature, and the third feature, respectively, to generate a reading record, that is to
say, each possible decision tree branch is traversed. For example, the first feature
is traversed and read, and the reading records, such as "User 1 has bad loan records
for Group A", "User 2 has bad loan records for Group A" and the like, are
generated; the second feature is traversed and read, and the reading records, such
as "the black sample probability of FK institution is 20%", "the black sample
probability of CE institution is 15%" and the like. Each reading record may be a
branch of the decision tree.

[0073] In step S408, a division purity of each reading record is calculated
according to the result type of each template sample, and a division point is
determined according to the division purity.

[0074] The computer device can determine the division purity of each reading
record by calculating Gini impurity, entropy, information gain and the like,
wherein Gini impurity refers to an expected error rate that a certain result from a
set 1s randomly applied to a data item in the set; entropy is used to measure the
degree of confusion in the system, and information gain is used to measure the
capability that a reading record distinguishes the template samples. Calculation
of the division purity of each reading record can be explained by the fact that if the
template samples are divided according to the reading record, the smaller the

difference between the predicted result type and the true result type, the larger the
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division purity, the purer the reading record. For example, the calculation

formula of Gini impurity may be:

[0075] Gini = 1—?}(1‘)2 ,

[0076] then the division purity=1- Gini impurity, wherein ie{1 , 2 , ...... , m}
refers to m final results of the decision model, P@)  refers to a ratio that the result
type is the final result when the template sample uses the reading record as a
judgement condition.

[0077] The computer device can determine the optimal division point according
to size of the division purity of each reading record. The reading condition of a
larger division purity serves as a branch preferably, and then the original node is
divided.

[0078] In step S410, a feature corresponding to the division point is obtained,
and a new node is established.

[0079] The computer device can obtain the feature corresponding to the division
point and establish a new node. For example, the division purity can be
calculated for each reading record, and a reading record with the maximum
division purity "User 1 has bad loans for Group A" can be obtained, the original
node can be divided into two branches, wherein one branch indicates "there are
bad loan records for Group A"; the other branch indicates "there are not bad loan
records for Group A"; the corresponding node is generated; and a next division
point is searched for the new node to perform the division operation until all
reading records are added to the decision tree.

[0080] In step S412, when the preset condition is met, establishment of a new
node is stopped, and construction of the decision tree is complete.

[0081] The preset condition can be "all reading records have been added into the
decision tree as nodes", and the node data of the decision tree can also be preset.
When the node data of the decision tree reaches the set amount of node data,
without limitation, establishment of a new node is stopped. After the decision
tree model is constructed, the computer device can trim the decision tree and cut
off the nodes corresponding to the reading records of division purities less than the

preset purity value, so that each branch of the decision tree has a higher division
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purity.

[0082] In the embodiment, the first feature, the second feature and the third
feature are traversed and read respectively to generate a reading record, and the
division purity of each reading record is calculated according to the result type of
each template sample. The division point is determined according to size of the
division purity to construct the decision model, which can make performance of
the decision model more accurate, facilitate quickly processing the business of
which complex rules need to be reviewed and improve the decision efficiency.
[0083] Referring to Fig. 5, in an embodiment, the step S220 of clustering and
analyzing the variable objects to obtain the clustering result includes:

[0084] In step S502, a plurality of variable objects are selected randomly from
the variable objects as a first cluster center of one cluster.

[0085] The computer device can select a plurality of variable objects randomly
from all variable objects, serve each selected variable object as the first cluster
center of each cluster, and name each cluster, respectively. Each first cluster
center corresponds to a cluster, that is to say, the number of clusters equals to the
number of selected variable objects.

[0086] In step S504, a distance from each variable object to each first cluster
center is calculated respectively.

[0087] In an embodiment, the step S504 of calculating the distance from each
variable object to each first cluster center respectively includes (a) and (b):

[0088] (a) a multidimensional data of each variable object is obtained according
to the rule template data.

[0089] The computer device can obtain the multidimensional data of each
variable object from the rule template data. The multidimensional data refers to
data related to each dimension of the variable object. For example, if the variable
object is "each branch ", the multidimensional data may include the total amount
of lender for each branch, the total loan amount, the average loan period, the
branch scale, the geographical location and so on.

[0090] (b) a distance from each variable object to each first cluster center is
calculated according to the multidimensional data of each variable object

respectively.
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[0091] According to the obtained multidimensional data of each variable object,
the computer device can calculate the distance between the two variable objects
and the distance from each variable object to each first cluster center by using the
formulas such as Euclidean distance and cosine similarity. For example, if there
are 4 clusters each of which corresponds to four first cluster centers respectively,
then it needs to calculate the distance from each variable object to the first one of
first cluster centers, the distance from each variable object to the second one of
first cluster centers and so on.

[0092] In step S506, each variable object is divided into a cluster corresponding
to a first cluster center wherein the distance from the each variable object to the
first cluster center is shortest according to the calculation result.

[0093] After calculating the distance from each variable object to each first
cluster center, the computer device can divide the variable object into the cluster
corresponding to a first cluster center wherein the distance from the each variable
object to the first cluster center is shortest. In other embodiments, the calculated
distance may also be compared to a preset distance threshold, and when the
distance between the variable object and a certain first cluster center is less than
the distance threshold, the variable object is divided into the cluster corresponding
to the first cluster center.

[0094] In step S508, a second cluster center of each cluster is calculated
respectively after dividing the variable objects.

[0095] After the division operation is complete, each cluster can include one or
more variable objects, and the computer device can recalculate the second cluster
center of each cluster using the mean formula and reselect the center of each
cluster.

[0096] In step S510, whether the distance between the first cluster center and the
second cluster center in each cluster is less than a preset threshold value is
determined.

[0097] The computer device calculates the distance between the first cluster
center and the second cluster center of each cluster and determines whether the
distance is less than the preset threshold; if the distance between the first cluster

center and the second cluster center of all clusters is less than the preset threshold,
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it indicates that each cluster tends to be stable and no longer changes, each cluster
can be output as the clustering result; if the distance between the first cluster center
and the second cluster center of the cluster is not less than the preset threshold, it is
necessary to re-divide the variable objects of each cluster.

[0098] In step S512, the first cluster center of the corresponding cluster is
replaced with the second cluster center, and it continues to perform step S504.
[0099] If the distance between the first cluster center and the second cluster
center of the cluster is not less than the preset threshold, the first cluster center is
replaced with the second cluster center of the cluster, and the step of calculating
the distance from each variable object to each first cluster center respectively is
re-performed; the steps S404 to S412 are repeated until each cluster tends to be
stable and no longer changes.

[00100] In step S514, each cluster is output as the clustering result.

[00101] In the embodiment, the variable objects are clustered and analyzed; and
similar variable objects are merged in a cluster, which can reduce the level of data
and facilitating constructing the decision model.

[00102] Referring to Fig. 6, in an embodiment, a device of constructing a
decision model is provided. The device includes an extraction module 610, a
cluster module 620, a first feature module 630, a second feature module 640 and a
construction module 650.

[00103] The extraction module 610 is configured to obtain a rule template data
and extract each variable object and each template sample from the rule template
data.

[00104] The rule template refers to a set of criterion to determine the review
results. A review for a document or an item may correspond to one or more rule
templates, for example, a review for the lender credit, which may include rule
templates such as "to which branches the lender has applied for loans", "for which
institutions the lender has bad records" and the like. Each different rule template
has its corresponding rule template data. Among them, the rule template data can
include each variable object, each template sample, and the matching relationship
between the variable object and the template sample. The variable object is a

variable of a qualitative type, and each variable object corresponds to a different
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class in the rule template, for example, the rule template is " to which branches the
lender has applied for loans", and the corresponding rule template data can include
"User 1 has applied for a loan to Branch A", "User 2 has applied for a loan to
Branch B", "User 3 has applied for a loan to Branch C" and so on, wherein each
branch such as Branch A, Branch B, Branch C and the like is a variable object; the
user such as User 1, User 2, User 3 and the like is a template sample.

[00105] The cluster module 620 is configured to cluster and analyze the variable
objects to obtain a clustering result.

[00106] The computer device can extract multidimensional data of each variable
object, cluster and analyze the variable objects according to the multidimensional
data. The multidimensional data refers to data related to each dimension of the
variable object, for example, the variable object is each branch, the
multidimensional data may include the total amount of lenders, the total amount of
loans, the average loan period, the branch scale, the geographical location of each
branch and the like. Clustering analyzing refers to an analysis process that a set
of physical or abstract objects is grouped into a plurality of classes each of which
1s composed by similar objects. By clustering and analyzing the variable objects,
similar variable objects can be clustered and analyzed, which can reduce the level
of the variable object. For example, the variable objects include Branch A,
Branch B, Branch C, Branch D and so on; the variable objects are clustered and
analyzed; Branch A is similar to Branch B, and they are grouped into Group A;
Branch C is similar to Branch D, and they are grouped into Group B; and the like.
The level of the variable object is reduced from the original level of each branch to
the level of each group. After the variable objects are clustered and analyzed, the
clustering result composed by each cluster can be obtained.

[00107] The first feature module 630 is configured to match the clustering result
with each template sample according to the rule template data, and serve the
matched clustering result as a first feature.

[00108] After the variable objects are clustered and analyzed by the computer
device and then the clustering result is obtained, the clustering result can be
matched with each template sample according to the matching relationship

between the variable objects and the template samples from the rule template data.
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For example, the rule template is "for which related institutions the lender has bad
records"; the rule template data includes "User 1 has bad records in FK institution",
"User 2 has bad records in CE institution", "User 3 has bad records in KD
institution", and so on; the variable objects "FK institution", "CE institution", "KD
institution” and the like are clustered and analyzed to obtain clusters which are
named as Group A, Group B, Group C and the like respectively; and the clustering
result is matched with the template samples "User 1", "User 2", "User 3" and the
like. Referring to the following tables, Table 1 shows the matching relationship
between the variable objects and the template samples from the rule template data;
Table 2 shows the matching relationship between the clustering result and each
template sample; number "1", without limitation, can be used to indicate the
matching relationship between the variable objects and the template samples or the
clustering result. The variable objects are clustered and analyzed, which reduces
levels of the variable objects significantly and facilitate the modelling operation.
[00109] The second feature module 640 is configured to calculate a black sample
probability for each variable object and serve the black sample probability of each
variable object as a second feature.

[00110] The output of the decision model is usually a black sample or a white
sample; the black sample refers to a sample that does not pass the review; and the
white sample refers to a sample that passes the review. For example, when the
decision model is configured to review qualification of bank loan, the black
sample refers to the user that does not pass the loan qualification review; and the
white sample refers to the user that passes the loan qualification review. The
black sample probability of each variable object is calculated respectively, that is,
for each variable object from the rule template data, the result type of the template
sample is what the probability of the black samples is. For example, when the
rule template is "for which related institutions the lender has bad records"”, the
probability that the user having bad records for KD institution is a black sample
finally can be calculated and so on. The calculation formula of the black sample
probability for the variable objects can be: the black sample probability = the
number of black samples of the variable object/the total number of template

samples for the variable object. The computer device can use the calculated
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black sample probability of each variable object as a second feature in the form of
a continuous variable. In other embodiments, the WOE (weight-of-evidence)
value of each variable object can also be calculated respectively, and the formula is
WOE = In (the ratio of the number of black samples of the variable object to the
total number of black samples / the ratio of the number of white samples of the
variable object to the total number of white samples); the higher the WOE value,
the lower the probability that the template samples of the variable object are black
samples.

[00111] The construction module 650 is configured to construct the decision
model by the first feature and the second feature.

[00112] Currently, the manner of constructing the decision model is to perform
the modelling operation by inputting all rule template data; there are many more
rule template data; and the levels thereof are complicated, which will not facilitate
the modelling operation and influence performance of the model negatively. By
serving the matched clustering result as the first feature, the black sample
probability of each variable object serve as the second feature, which replaces the
input rule template data to construct the decision model, so as to not only reduce
the level of data, but also keep impact of each variable object on the decision result.
Therefore, the decision result is more accurate. The decision model can include
the machine learning model such as the decision tree, GBDT tree model, LDA
model. When constructing the review decision model for a certain document or a
certain project, it may correspond to one or more rule templates; and then the first
feature and the second feature corresponding to each rule template are obtained to
construct the decision model instead of the originally input rule template data.
When there are less variable objects in certain rule templates, the rule template
data can be input directly to construct the model.

[00113] For the above device of constructing the decision model, each variable
object and each template sample are extracted from the rule template data; the
variable objects are clustered and analyzed to obtain the clustering result; the
clustering result is matched with each template sample according to the rule
template data; the matched clustering result serves as the first feature; the black

sample probability of each variable object is calculated respectively; the black
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sample probability of each variable object serves as the second feature, and the
decision model is constructed according to the first feature and the second feature.
Dimensions and levels of data can be reduced by clustering and analyzing the
variable objects, which facilitates constructing the decision model and reducing
negative influence on performance of the model. Further, performance of the
decision model constructed according to the first feature and the second feature is
more accurate and facilitates quickly processing the business of which complex
rules need to be reviewed, which improves the decision efficiency.

[00114] Referring to Fig. 7, in an embodiment, in addition to the extraction
module 610, the cluster module 620, the first feature module 630, the second
feature module 640 and the construction module 650, the above device of
constructing the decision model further includes a mapping module 660 and a third
feature module 670.

[00115] the mapping module 660 is configured to map each variable object to a
predefined label according to a preset algorithm.

[00116] The label is configured to indicate the corresponding element after
mapping each variable object; each label can be predefined and the variable
objects can be mapped to the predefined labels. The preset algorithm may
include, but not limited to, a hash equation such as MD5, SHA and the like. In an
embodiment, the computer device may map each variable object to a predefined
label according to the preset algorithm. For example, the variable objects are
Branch A, Branch B, Branch C and the like; Branch A and Branch C are mapped to
Label A by using the SHA algorithm; Branch B is mapped to Label K; the number
of labels can be set according to the actual situation; a label will not correspond to
too many variable objects, which not only can reduce dimensions and levels of
data, but also can retain a part of the original information.

[00117] The third feature module 570 is configured to match the label with each
template sample according to the rule template data, and serve the matched label
as a third feature.

[00118] The computer device can match the label with each template sample
according to the matching relationship between the variable object and the

template sample from the rule template data, and serve the matched label as the
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third feature to perform the modelling operation.

[00119] The construction module 650 is further configured to construct the
decision model according to the first feature, the second feature, and the third
feature.

[00120] The computer device can serve the matched clustering result as the first
feature, the black sample probability of each variable object as the second feature,
and the matched label as the third feature; and replace all input rule template data
with the first feature, the second feature and the third feature to construct the
decision model, which not only reduces the level of data, but also keeps impact of
each variable object on the decision result, so that the decision result is more
accurate.

[00121] In the embodiment, the decision model is constructed according to the
first feature, the second feature and the third feature. The variable objects are
clustered, analyzed and mapped to the predefined label, which can reduce
dimensions and levels of data, facilitate constructing the decision model, decrease
negative influence on performance of the model, make performance of the model
more accurate, facilitate quickly processing the business of which complex rules
need to be reviewed, and improve the decision efficiency.

[00122] Referring to Fig. 8, in an embodiment, the construction module 650
includes an establishment unit 652, an obtainment unit 654, a traversal unit 656
and a purity calculation unit 658.

[00123] The establishment unit 652 is configured to establish an original node.
[00124] In an embodiment, the decision model may be a decision tree model, and
the original node of the decision tree can be established firstly.

[00125] The obtainment unit 654 is configured to obtain a result type of each
template sample according to the rule template data.

[00126] The result type of the template sample refers to the final result of the
template sample, such as a black sample, a white sample and the like. The result
type of each template sample can be obtained from the rule template data.

[00127] The traversal unit 656 is configured to traverse and read the first feature,
the second feature, and the third feature respectively to generate a reading record.

[00128] The computer device traverses and reads the first feature, the second
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feature, and the third feature, respectively, to generate a reading record, that is to
say, each possible decision tree branch is traversed. For example, the first feature
is traversed and read, and the reading records, such as "User 1 has bad loan records
for Group A", "User 2 has bad loan records for Group A" and the like, are
generated; the second feature is traversed and read, and the reading records, such
as "the black sample probability of FK institution is 20%", "the black sample
probability of CE institution is 15%" and the like. Each reading record may be a
branch of the decision tree.

[00129] The purity calculation unit 658 is configured to calculate a division
purity of each reading record according to the result type of each template sample,
and determine a division point according to the division purity.

[00130] The computer device can determine the division purity of each reading
record by calculating Gini impurity, entropy, information gain and the like,
wherein Gini impurity refers to an expected error rate that a certain result from a
set 1s randomly applied to a data item in the set; entropy is used to measure the
degree of confusion in the system, and information gain is used to measure the
capability that a reading record distinguishes the template samples. Calculation
of the division purity of each reading record can be explained by the fact that if the
template samples are divided according to the reading record, the smaller the
difference between the predicted result type and the true result type, the larger the
division purity, the purer the reading record. For example, the calculation

formula of Gini impurity may be:

[00131] Gini=1-3 PGy’ ,

[00132] then the division purity=1- Gini impurity, wherein ie{1 , 2 , ...... , m}
refers to m final results of the decision model, P@) refers to a ratio that the result
type is the final result when the template sample uses the reading record as a
judgement condition.

[00133] The computer device can determine the optimal division point according
to size of the division purity of each reading record. The reading condition of a
larger division purity serves as a branch preferably, and then the original node is
divided.
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[00134] The establishment unit 652 is further configured to obtain a feature
corresponding to the division point, and establish a new node.

[00135] The computer device can obtain the feature corresponding to the division
point and establish a new node. For example, the division purity can be
calculated for each reading record, and a reading record with the maximum
division purity "User 1 has bad loans for Group A" can be obtained, the original
node can be divided into two branches, wherein one branch indicates "there are
bad loan records for Group A"; the other branch indicates "there are not bad loan
records for Group A"; the corresponding node is generated; and a next division
point is searched for the new node to perform the division operation until all
reading records are added to the decision tree.

[00136] The establishment unit 652 is further configured to stop establishing a
new node; and construction of the decision tree is complete.

[00137] The preset condition can be "all reading records have been added into the
decision tree as nodes", and the node data of the decision tree can also be preset.
When the node data of the decision tree reaches the set amount of node data,
without limitation, establishment of a new node is stopped. After the decision
tree model is constructed, the computer device can trim the decision tree and cut
off the nodes corresponding to the reading records of division purities less than the
preset purity value, so that each branch of the decision tree has a higher division
purity.

[00138] In the embodiment, the first feature, the second feature and the third
feature are traversed and read respectively to generate a reading record, and the
division purity of each reading record is calculated according to the result type of
each template sample. The division point is determined according to size of the
division purity to construct the decision model, which can make performance of
the decision model more accurate, facilitate quickly processing the business of
which complex rules need to be reviewed and improve the decision efficiency.
[00139] Referring to Fig. 9, in an embodiment, the cluster module 620 includes a
selection unit 621, a distance calculation unit 623, a division unit 625, a center
calculation unit 627 and a determination unit 629.

[00140] The selection unit 621 is configured to select a plurality of variable

22



objects randomly from the variable objects as a first cluster center of one cluster,
wherein each first cluster center corresponding to one of the cluster.

[00141] The computer device can select a plurality of variable objects randomly
from all variable objects, serve each selected variable object as the first cluster
center of each cluster, and name each cluster, respectively. Each first cluster
center corresponds to a cluster, that is to say, the number of clusters equals to the
number of selected variable objects.

[00142] The distance calculation unit 623 is configured to calculate a distance
from each variable object to each first cluster center respectively.

[00143] The distance calculation unit 623 includes an obtainment subunit 910
and a calculation subunit 920.

[00144] The obtainment subunit 910 is configured to obtain a multidimensional
data of each variable object according to the rule template data.

[00145] The computer device can obtain the multidimensional data of each
variable object from the rule template data. The multidimensional data refers to
data related to each dimension of the variable object. For example, if the variable
object is "each branch ", the multidimensional data may include the total amount
of lender for each branch, the total loan amount, the average loan period, the
branch scale, the geographical location and so on.

[00146] The calculation subunit 920 is configured to calculate a distance from
each variable object to each first cluster center according to the multidimensional
data of each variable object respectively.

[00147] According to the obtained multidimensional data of each variable object,
the computer device can calculate the distance between the two variable objects
and the distance from each variable object to each first cluster center by using the
formulas such as Euclidean distance and cosine similarity. For example, if there
are 4 clusters each of which corresponds to four first cluster centers respectively,
then it needs to calculate the distance from each variable object to the first one of
first cluster centers, the distance from each variable object to the second one of
first cluster centers and so on.

[00148] The division unit 625 is configured to divide each variable object into a

cluster corresponding to a first cluster center wherein the distance from the each
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variable object to the first cluster center is shortest according to the calculation
result.

[00149] After calculating the distance from each variable object to each first
cluster center, the computer device can divide the variable object into the cluster
corresponding to a first cluster center wherein the distance from the each variable
object to the first cluster center is shortest. In other embodiments, the calculated
distance may also be compared to a preset distance threshold, and when the
distance between the variable object and a certain first cluster center is less than
the distance threshold, the variable object is divided into the cluster corresponding
to the first cluster center.

[00150] The center calculation unit 627 is configured to calculate a second cluster
center of each cluster respectively after dividing the variable objects.

[00151] After the division operation is complete, each cluster can include one or
more variable objects, and the computer device can recalculate the second cluster
center of each cluster using the mean formula and reselect the center of each
cluster.

[00152] The determination unit 629 is configured to determine whether the
distance between the first cluster center and the second cluster center in each
cluster is less than a preset threshold value; and if yes, each cluster is output as the
clustering result; or else, the first cluster center of the corresponding cluster is
replaced with the second cluster center, and the distance calculation unit 523
continues to calculate the distance from each variable object to each first cluster
center respectively.

[00153] The computer device calculates the distance between the first cluster
center and the second cluster center of each cluster and determines whether the
distance is less than the preset threshold; if the distance between the first cluster
center and the second cluster center of all clusters is less than the preset threshold,
it indicates that each cluster tends to be stable and no longer changes, each cluster
can be output as the clustering result; if the distance between the first cluster center
and the second cluster center of the cluster is not less than the preset threshold, it is
necessary to re-divide the variable objects of each cluster. If the distance

between the first cluster center and the second cluster center of the cluster is not
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less than the preset threshold, the first cluster center is replaced with the second
cluster center of the cluster, and the step of calculating the distance from each
variable object to each first cluster center respectively is re-performed; the steps
S404 to S412 are repeated until each cluster tends to be stable and no longer
changes.

[00154] In the embodiment, the variable objects are clustered and analyzed; and
similar variable objects are merged in a cluster, which can reduce the level of data
and facilitating constructing the decision model.

[00155] Each module in the above device of constructing a decision model may
be implemented in whole or in part by software, hardware, and combinations
thereof. For example, in implementation of hardware, the cluster module 620 can
cluster and analyzed the variable objects by the processor of the computer device;
wherein, the processor may be a central processing unit (CPU), a microprocessor,
a single chip, or the like; the extraction module 610 can obtain a rule template data
by the network interface of the computer device; wherein the network interface
can be an Ethernet card or a wireless network card and the like. Each module
described above may be embedded in or independent from the processor in the
server in the form of the hardware, or may be stored in the RAM in the server in
the form of the software, so that the processor calls the operations performed by
each module described above.

[00156] It can be understood by those skilled in the art that all or a part of the
processes in the method of the embodiments described above may be
accomplished by means of the associated hardwares instructed by a computer
program, and the computer program may be stored in a computer readable storage
apparatus. When the program is executed, an embodiment flow of each method
described above may be included. The storage apparatus may be a magnetic disk,
an optical disk, a read only memory (ROM), a random access memory (RAM), or
the like.

[00157] Various features of the above embodiments can be combined in any
manner. For simplicity of description, all possible combinations of various
features in the above embodiments are not described. @ However, these

combinations of these features should be regarded in the scope described in the
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specification as long as they do not contradict with each other.

[00158] Although the invention is illustrated and described herein with
reference to specific embodiments, the invention is not intended to be limited to
the details shown. Rather, various modifications may be made in the details within
the scope and range of equivalents of the claims and without departing from the

invention.
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What is claimed is:

1. A method of constructing a decision model, comprising:

obtaining a rule template data and extracting each variable object and template
sample from the rule template data;

clustering and analyzing the variable objects to obtain a clustering result;

matching the clustering result with each template sample according to the rule
template data, and serving the matched clustering result as a first feature;
calculating a black sample probability for each variable object and serving the
black sample probability of each variable object as a second feature; and
constructing the decision model according to the first feature and the second

feature.

2. The method of claim 1, wherein after calculating the black sample probability
for each variable object and serving the black sample probability of each variable
object as the second feature, the method further comprises:

mapping each variable object to a predefined label according to a preset algorithm;
and

matching the label with each template sample according to the rule template data,
and serving the matched label as a third feature;

wherein the constructing the decision model according to the first feature and the
second feature comprises:

constructing the decision model according to the first feature, the second feature,
and the third feature.

3. The method of claim 2, wherein the constructing the decision model according
to the first feature, the second feature, and the third feature comprises:

establishing an original node;

obtaining a result type of each template sample according to the rule template data;
traversing and reading the first feature, the second feature, and the third feature
respectively to generate a reading record;

calculating a division purity of each reading record according to the result type of

each template sample, and determining a division point according to the division
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purity; and
obtaining a feature corresponding to the division point, and establishing a new

node.

4. The method of claim 1, wherein the clustering and analyzing the variable
objects to obtain the clustering result comprises:

selecting a plurality of variable objects randomly from the variable objects as a
first cluster center of one cluster, each first cluster center corresponding to one of
the cluster;

calculating a distance from each variable object to each first cluster center,
respectively;

dividing each variable object according to the calculation result, and dividing each
variable object into a cluster corresponding to a first cluster center wherein the
distance from the each variable object to the first cluster center is shortest;
calculating a second cluster center of each cluster respectively after dividing the
variable objects; and

determining whether the distance between the first cluster center and the second
cluster center in each cluster is less than a preset threshold value; and if yes,
outputting each cluster as the clustering result; or else, replacing the first cluster
center of the corresponding cluster with the second cluster center, and continuing
to calculate the distance from each variable object to each first cluster center,

respectively.

5. The method of claim 4, wherein the calculating the distance from each variable
object to each first cluster center respectively comprises:

obtaining a multidimensional data of each variable object according to the rule
template data; and

calculating a distance from each variable object to each first cluster center

respectively according to the multidimensional data of each variable object.

6. A device of constructing a decision model, comprising:

an extraction module configured to obtain a rule template data and extract each
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variable object and each template sample from the rule template data;

a cluster module configured to cluster and analyze the variable objects to obtain a
clustering result;

a first feature module configured to match the clustering result with each template
sample according to the rule template data, and serve the matched clustering result
as a first feature;

a second feature module configured to calculate a black sample probability for
each variable object and serve the black sample probability of each variable object
as a second feature; and

a construction module configured to construct the decision model according to the

first feature and the second feature.

7. The device of claim 6, wherein the device further comprises:

a mapping module configured to map each variable object to a predefined label
according to a preset algorithm; and

a third feature module configured to match the label with each template sample
according to the rule template data, and serve the matched label as a third feature;
the construction module is further configured to construct the decision model

according to the first feature, the second feature, and the third feature.

8. The device of claim 7, wherein the construction module comprises:

an establishment unit configured to establish an original node;

an obtainment unit configured to obtain a result type of each template sample
according to the rule template data;

a traversal unit configured to traverse and read the first feature, the second feature,
and the third feature respectively to generate a reading record; and

a purity calculation unit configured to calculate a division purity of each reading
record according to the result type of each template sample, and determine a
division point according to the division purity;

wherein the establishment unit is further configured to obtain a feature

corresponding to the division point, and establish a new node.
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9. The device of claim 6, wherein the cluster module comprises:

a selection unit configured to select a plurality of variable objects randomly from
the variable objects as a first cluster center of one cluster, wherein each first cluster
center corresponding to one of the cluster;

a distance calculation unit configured to calculate a distance from each variable
object to each first cluster center respectively;

a division unit configured to divide each variable object into a cluster
corresponding to a first cluster center wherein the distance from the each variable
object to the first cluster center is shortest;

a center calculation unit configured to calculate a second cluster center of each
cluster respectively after dividing the variable objects; and

a determination unit configured to determine whether the distance between the
first cluster center and the second cluster center in each cluster is less than a preset
threshold value; and if yes, each cluster is output as the clustering result; or else,
the first cluster center of the corresponding cluster is replaced with the second
cluster center, and the distance calculation unit continues to calculate the distance

from each variable object to each first cluster center respectively.

10. The device of claim 9, wherein the distance calculation unit comprises:

an obtainment subunit configured to obtain a multidimensional data of each
variable object according to the rule template data; and

a calculation subunit configured to calculate a distance from each variable object
to each first cluster center according to the multidimensional data of each variable

object respectively.

11. A computer apparatus, comprising a processor and a memory storing computer
executable instructions stored that, when executed by the processor, cause the
processor to perform operations comprising:

obtaining a rule template data and extracting each variable object and each
template sample from the rule template data;

clustering and analyze the variable objects to obtain a clustering result;

matching the clustering result with each template sample according to the rule
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template data, and serving the matched clustering result as a first feature;
calculating a black sample probability for each variable object and serving the
black sample probability of each variable object as a second feature; and
constructing the decision model according to the first feature and the second

feature.

12. The computer apparatus of claim 11, wherein after the step of calculating the
black sample probability for each variable object and serving the black sample
probability of each variable object as the second feature, the computer executable
instructions, when executed by the processor, further cause the processor to
perform operations comprising:

mapping each variable object to a predefined label according to a preset algorithm;
and

matching the label with each template sample according to the rule template data,
and serving the matched label as a third feature;

the constructing the decision model according to the first feature and the second
feature comprises:

constructing the decision model according to the first feature, the second feature,
and the third feature.

13. The computer apparatus of claim 12, wherein the constructing the decision
model according to the first feature, the second feature, and the third feature
comprises:

establishing an original node;

obtaining a result type of each template sample according to the rule template data;
traversing and reading the first feature, the second feature, and the third feature
respectively to generate a reading record;

calculating a division purity of each reading record according to the result type of
each template sample, and determining a division point according to the division
purity; and

obtaining a feature corresponding to the division point, and establishing a new

node.
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14. The computer apparatus of claim 11, wherein the clustering and analyzing the
variable objects to obtain the clustering result comprises:

selecting a plurality of variable objects randomly from the variable objects as a
first cluster center of one cluster, wherein each first cluster center corresponding to
one of the cluster;

calculating a distance from each variable object to each first cluster center
respectively;

dividing each variable object according to the calculation result, and dividing each
variable object into a cluster corresponding to a first cluster center wherein the
distance from the each variable object to the first cluster center is shortest;
calculating a second cluster center of each cluster respectively after dividing the
variable objects; and

determining whether the distance between the first cluster center and the second
cluster center in each cluster is less than a preset threshold value; and if yes,
outputting each cluster as the clustering result; or else, replacing the first cluster
center of the corresponding cluster with the second cluster center, and continuing
to calculate the distance from each variable object to each first cluster center

respectively.

15. The computer apparatus of claim 14, wherein the calculating the distance from
each variable object to each first cluster center respectively comprises:

obtaining a multidimensional data of each variable object according to the rule
template data; and

calculating a distance from each variable object to each first cluster center

according to the multidimensional data of each variable object respectively.

16. One or more storage apparatus storing computer executable instructions that,
when executed by the one or more processors, cause the one or more processors to
perform the steps of:

obtaining a rule template data and extracting each variable object and each

template sample from the rule template data;
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clustering and analyzing the variable objects to obtain a clustering result;
matching the clustering result with each template sample according to the rule
template data, and serving the matched clustering result as a first feature;
calculating a black sample probability for each variable object and serving the
black sample probability of each variable object as a second feature; and
constructing the decision model according to the first feature and the second

feature.

17. The storage apparatus of claim 16, wherein the computer executable
instructions, when executed by the one or more processors, further cause the one
or more processors, after the step of calculating the black sample probability for
each variable object and serving the black sample probability of each variable
object as a second feature, to further perform operations the steps of:

mapping each variable object to a predefined label according to a preset algorithm;
and

matching the label with each template sample according to the rule template data,
and serving the matched label as a third feature;

the constructing the decision model according to the first feature and the second
feature comprises:

constructing the decision model according to the first feature, the second feature,
and the third feature.

18. The storage apparatus of claim 17, wherein the constructing the decision model
according to the first feature, the second feature, and the third feature comprises:
establishing an original node;

obtaining a result type of each template sample according to the rule template data;
traversing and reading the first feature, the second feature, and the third feature
respectively to generate a reading record;

calculating a division purity of each reading record according to the result type of
each template sample, and determining a division point according to the division
purity; and

obtaining a feature corresponding to the division point, and establishing a new
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node.

19. The storage apparatus of claim 16, wherein the clustering and analyzing the
variable objects to obtain the clustering result comprises:

selecting a plurality of variable objects randomly from the variable objects as a
first cluster center of one cluster, wherein each first cluster center corresponding to
one of the cluster;

calculating a distance from each variable object to each first cluster center
respectively;

dividing each variable object according to the calculation result, and dividing each
variable object into a cluster corresponding to a first cluster center wherein the
distance from the each variable object to the first cluster center is shortest;
calculating a second cluster center of each cluster respectively after dividing the
variable objects; and

determining whether the distance between the first cluster center and the second
cluster center in each cluster is less than a preset threshold value; and if yes,
outputting each cluster as the clustering result; or else, replacing the first cluster
center of the corresponding cluster with the second cluster center, and continuing
to calculate the distance from each variable object to each first cluster center

respectively.

20. The storage apparatus of claim 19, wherein the calculating the distance from
each variable object to each first cluster center respectively comprises:

obtaining a multidimensional data of each variable object according to the rule
template data; and

calculating a distance from each variable object to each first cluster center

according to the multidimensional data of each variable object respectively.
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