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METHOD, DEVICE, AND APPARATUS FOR DETECTING
DISEASE PROBABILITY, AND COMPUTER-READABLE
STORAGE MEDIUM

[001] This application claims priority to Chinese Patent Application No.
201710095020.5, filed with the Chinese Patent Office on 20/02/2017 and entitled
“Method and Device for Detecting Disease Probability”, which is incorporated herein
by reference in its entirety.

[002] FIELD

[003] The present disclosure relates to the field of disease information
processing, and more particularly to a method, a device, and an apparatus for
detecting disease probability, and a computer-readable storage medium.

[004] BACKGROUND

[005] Conventional disease probability detecting, such as cancer incidence
detecting, is commonly based on biology, genomics, and physical examination results,
which is complexly to be carried out. This detecting method requires an accurate data
source, and after the data source being obtained, it still needs a long time to analyze
and process the data source to obtain a detection result. In addition, the approach to
obtain the data source is also complicated, as a result the cost for disease detecting is
high. Therefore, the existing detecting for disease probability cannot detect disease
probability quickly, and the cost for the disease probability detecting is also high.
[006] SUMMARY

[007] The present disclosure is to provide a method, a device, and an apparatus
for detecting disease probability, and computer-readable storage medium, which aims
to solve the technical problems of that the disease probability detection takes a long
time and a high cost in the prior art.

[008] In order to achieve the above aim, the present disclosure provides a
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method for detecting disease probability which includes:

[009] collecting each datum associated with a user, and performing feature
processing to each collected datum;

[010] constructing a multi-dimensional data set according to each datum after
being feature processed;

[011] performing random sampling on the multi-dimensional data set to divide

into a test set and a training set;

[012] building a model based on the training set to obtain a regression decision
tree;
[013] testing the regression decision tree according to the test set, to calculate the

disease probability of the user.

[014] Furthermore, in order to achieve the above aim, the present disclosure
provides a device for detecting disease probability which includes:

[015] a processing module, configured for collecting each datum associated with
a user, and performing feature processing to each collected datum;

[016] a constructing module, configured for constructing a multi-dimensional
data set according to each datum after being feature processed,

[017] a dividing module, configured for performing random sampling on the
multi-dimensional data set to divide into a test set and a training set;

[018] a building module, configured for building a model based on the training
set to obtain a regression decision tree;

[019] a calculating module, configured for testing the regression decision tree
according to the test set, to calculate the disease probability of the user.

[020] Furthermore, in order to achieve the above aim, the present disclosure
provides an apparatus for detecting disease probability which includes: a processor, a
memory which stores a disease probability detecting program; wherein the processor
is configured for executing the disease probability detecting program to perform the
aforesaid operations of the disease probability detecting method.

[021] Furthermore, in order to achieve the above aim, the present disclosure
provides a computer-readable storage medium which stores a disease probability
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detecting program, above operations of the method for detecting disease probability
are performed when the disease probability detecting program executed by the
processor.

[022] The method and device provided in this present disclosure, first collect
each datum associated with the user, and perform feature processing to each collected
datum; then construct the multi-dimensional data set according to each datum after
being feature processed; and then perform random sampling to the multi-dimensional
data set to divide into the test set and the training set; afterwards build the model
based on the training set to obtain the regression decision tree; finally test the
regression decision tree according to the test set, to calculate the disease probability of
the user. The present disclosure builds the model through the collected data, and
finally calculates the disease probability of the user according to the built model
without detecting the disease probability by means of physical examination, so that
the detecting efficiency of the disease probability is relatively high, and the cost of
disease probability detection is relatively low.

[023] BRIEF DESCRIPTION OF THE DRAWINGS

[024] Fig. 1 is a flowchart illustrating a first embodiment of a method for
detecting disease probability according to the present disclosure.

[025] Fig. 2 is a detailed flowchart illustrating S10 in Fig. 1.

[026] Fig. 3 is a detailed flowchart illustrating S20 in Fig. 1.

[027] Fig. 4 is a detailed flowchart illustrating S50 in Fig. 1.

[028] Fig. 5 is a block diagram illustrating a first embodiment of a device for
detecting disease probability according to the present disclosure.

[029] Fig. 6 is a detailed block diagram illustrating a processing module 10 in
Fig.5.

[030] Fig. 7 is a detailed block diagram illustrating a constructing module 20 in
Fig.5.

[031] Fig. 8 is a detailed block diagram illustrating a calculating module 50 in
Fig.5.

[032] Fig. 9 is a schematic structural diagram of a hardware operating
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environment device according to an embodiment of the present disclosure.

[033] Various implementations, functional features, and advantages of the
present disclosure will now be described in further detail with reference to the
accompanying drawings and some illustrative embodiments.

[034] DETAILED DESCRIPTION OF THE EMBODIMENTS

[035] It is to be understood that, the specific embodiments described herein
portrays merely some illustrative embodiments of the present disclosure, and are not
intended to limit the patentable scope of the present disclosure.

[036] The solution of the embodiments of the present disclosure mainly is: first
collect each datum associated with the user, and perform feature processing to each
collected datum; then construct the multi-dimensional data set according to each
datum after being feature processed; and then perform random sampling on the
multi-dimensional data set to divide into the test set and the training set; afterwards
build the model based on the training set to obtain the regression decision tree; finally
test the regression decision tree according to the test set, to calculate the disease
probability of the user. The technical problems of that a physical examination and
laboratory test are required, the disease probability detection takes a long time and a
high cost in the prior art are solved.

[037] It should be understood that conventionally in disease detecting, the
approach to obtain data source is relatively complicated, and it is impossible to detect
the disease probability quickly for each ordinary user, and the conventional method is
also difficult to implement in the insurance industry.

[038] Based on the problems existing in the prior art, the present disclosure
provides a method for detecting disease probability.

[039] Referring to Fig. 1, Fig. 1 is a flowchart illustrating a first embodiment of
the method for detecting disease probability according to the present disclosure.

[040] In this embodiment, the method for detecting disease probability includes:
[041] Collecting each datum associated with a user, and performing feature
processing to each collected datum; constructing a multi-dimensional data set
according to each datum after being feature processed; performing random sampling
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on the multi-dimensional data set to divide into a test set and a training set; building a
model based on the training set to obtain a regression decision tree; testing the
regression decision tree according to the test set, to calculate the disease probability of
the user.

[042] The following are the specific steps to gradually implement the disease
probability detection in this embodiment:

[043] S10, collecting each datum associated with a user, and performing feature
processing to each collected datum;

[044] In this embodiment, the method for detecting disease probability is
preferably applied to an insurance system. It can be understood that the user may
report data of health information related to medical examination or some personal
behavior information to the insurance system before the insurance is insured, a
comprehensive analysis is performed by the insurance system to detect the user's
disease probability, afterwards to determine whether to insure. Therefore, collecting
each datum associated with the user in the database is actually collecting each datum
associated with the user in the database corresponding to the insurance system. In this
embodiment, the data includes behavior information and health information, and the
behavior information and the health information represent information in different
dimensions.

[045] After collecting each datum associated with the user, perform feature
processing to each collected datum. Specifically, referring to Fig. 2, S10 includes:
[046] S11, performing feature analysis on each collected datum to determine a
feature type of each datum;

[047] S12, when the datum is a missing value datum, performing mean
imputation or multiple imputation to the missing value datum;

[048] S13, when the datum is an outlier datum, screening the outlier datum, and
screening out the datum whose outlier is less than a preset threshold, and treating the
screened datum as the missing value datum.

[049] That is, after each datum associated with the user is collected, the collected
datum is subjected to feature analysis to determine the feature type of each datum. In
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this embodiment, the feature types of the datum include feature types such as an
outlier and a missing value. After determining the feature type of each datum, if the
datum is a missing value datum, perform mean imputation or multiple imputation to
the missing value datum, and specifically, adopt which interpolation processing
method according to actual conditions.

[050] In this embodiment, the mean interpolation includes two modes: 1) one is
using an average value to perform interpolation; 2) the other one is using the mode to
perform interpolation. Specifically, first the attribute of the datum is divided into
interval data type and non-interval data type. If the missing value belongs to the
interval data type, the missing value is interpolated with the average value of existing
values with the attribute; if the missing value is non-interval data type, according to
the principle of the mode in statistics, use the mode (that is, the value with the highest
frequency of occurrence) with the attribute to fill in the missing value.

[051] The multiple imputation (MI) regards that the value to be interpolated is
random and its value is derived from observed values. In practice, usually the value to
be interpolated is estimated, and then is added different noises to form multiple sets of
optional interpolation values. The multiple imputation is divided into three steps: 1.
Generate a set of possible interpolation values for each null value, which reflect the
uncertainty of a non-response model; each value can be used to interpolate the
missing value in the data set, resulting in several complete data sets. 2. Each data set
of interpolation is statistically analyzed using a statistical method for the complete
data set. 3. The result from each respective data set of interpolation is selected
according to a scoring function to generate a final imputation value.

[052] For example, currently there is a data group, including three variables Y1,
Y2, Y3, and their joint distribution is normal distribution. The data are processed into
three groups. Group A maintains the original data, and Group B only lacks Y3, Group
C lacks Y1 and Y2. When performing multiple imputation, no processing would be
performed for group A, a set of estimated values of Y3 are generated for group B
(performing regression for Y3 with respect to Y1, Y2), and a set of estimated values in
pair of Y1 and Y2 are generated for group C (performing regression for Y1 and Y2
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with respect to Y3). When using multiple imputation, Group A will not be processed,
for Group B and C, entire samples will be randomly selected to form m groups (m is
the optional m groups of interpolation values), and as long as the number of cases in
each group can effectively estimate the parameters. Estimate the distribution of
attributes with missing values, and then based on the m groups of observation values,
respectively generate m groups of estimated values about the parameters for the m
groups of samples, provide the corresponding predicted value, the estimation method
used here is Maximum Likelihood Estimate method, the specific implementation
algorithm in the computer is the Expectation-maximization algorithm (EM). A set of
Y3 values are estimated for Group B, and a set of (Y1, Y2) are estimated for Group C
premised on the joint distribution of Y1, Y2, and Y3 being normal distribution.

[053] By the above means, mean value interpolation or multiple interpolation
can be performed for the missing value data.

[054] Certainly, if the datum is found to be an outlier datum, screen the outlier
datum, to screen out the datum whose outlier is less than a preset threshold. The preset
threshold is defined according to specific situations. After screening out the datum
whose outlier is less than the preset threshold, the screened datum can be regarded as
the missing value datum, and the processing method for the missing value data has
been described above, details are not described herein again.

[055] It should be understood that, in this embodiment, the interpolation
processing of the datum is equivalent to filling up the datum with the missing value.
The reason to fill up the content is that the data collected from the database may have
some information which is not completely filled, if calculating the disease probability
subsequently, it may not be accurate. Therefore, in this embodiment, to fill up the
datum with missing value can improve the saturation of the data, and ensure the
accuracy of the subsequent disease probability calculation. The screening of outliers is
to eliminate data with relatively serious abnormalities to prevent the impact on disease
probability detection results.

[056] S20, constructing a multi-dimensional data set according to each datum

after being feature processed,;
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[057] After performing feature processing on each collected datum, a
multi-dimensional data set is constructed according to each datum after being feature
processed. It can be understood that the above has disclosed that the data with missing
values are filled, but the filled data may not meet the requirements of saturation. If the
data are used for subsequent calculation, the accuracy of the disease probability may
still be lowered. Therefore, in the present embodiment, in order to improve the
accuracy of the disease probability calculation, referring to Fig. 3, S20 includes:

[058] S21, determining feature saturation corresponding to each datum after
being feature processed;

[059] S22: screening each datum according to the feature saturation to screen out

each datum whose feature saturation reaches a preset saturation degree;

[060] S23, constructing a multi-dimensional data set according to each selected
datum.
[061] That is, after performing feature processing to each collected datum, first

determine the feature saturation corresponding to each datum after being feature
processed; then screening each datum according to the feature saturation to screen out
each datum whose feature saturation reaches a preset saturation degree; at last
construct the multi-dimensional data set according to each selected datum. It is
equivalent to cleaning the collected data to screen out the data that meets the
requirements, so as to ensure that the subsequent disease probability calculation is
relatively accurate.

[062] S30, performing random sampling on the multi-dimensional data set to
divide into a test set and a training set;

[063] That is, after constructing the multi-dimensional data set, perform random
sampling on the multi-dimensional data set to divide into a test set and a training set.
In this embodiment, the number of the test set and the training set is not limited, and is
set according to specific situations, but the number of the training set is required to be
higher than the number of the test set, for example, the training set is divided into
70%, and the test set is divided into 30 %.

[064] S40, building a model based on the training set to obtain a regression
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decision tree;

[065] Based on the training set, the model is built, the regression decision tree is
obtained. In this embodiment, the way to build the model according to the training set
is consistent with the way to build the model according to the existing data, and
details are not described here.

[066] S50, testing the regression decision tree according to the test set, to
calculate the disease probability of the user.

[067] After obtaining the regression decision tree, test the regression decision
tree according to the test set, to calculate the disease probability of the user. Referring
to Fig. 4, S50 includes:

[068] S51, inputting the data in the test set into the regression decision tree to
obtain the numerical value corresponding to the number of trees in the regression
decision tree;

[069] S52, calculating weighted average of each numerical value with a weight
value of each tree in the regression decision tree to obtain a total value of the
regression decision tree;

[070] S53, using the total value as the disease probability of the user.

[071] That is, the regression decision tree is tested according to the test set to
calculate the disease probability of the user, substantially inputting the data of the test
set into the regression decision tree, and then obtain the corresponding number of
values according to the number of trees in the regression decision tree. For example,
the number of trees in the current regression decision tree is 3000-5000, and the
number of obtained values is also the number of trees 3000-5000. Due to the weight
value of the respective tree in the regression decision tree is preset, then after
obtaining the numerical value corresponding to the number of trees in the regression
decision tree, calculate weighted average of each numerical value with the weight
value of each tree in the regression decision tree to obtain the total value of the
regression decision tree. For example, the regression decision tree has four trees with
weights of 0.3, 0.15, 0.2, and 0.35, and the obtained respective values according to the
number of trees in the regression decision tree are A, B, C, and D, then the total value
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Q=03*A+0.15*B+0.2*C+0.35*D. This total value is the disease probability
of the user.

[072] In this embodiment, it is equivalent to outputting the predicted result of the
model to obtain the disease probability of the user though the regression decision tree
model for the user whose disease condition is unknown.

[073] The method and device provided in this present disclosure, first collect
each datum associated with the user, and perform feature processing to each collected
datum; then construct the multi-dimensional data set according to each datum after
being feature processed; and then perform random sampling on the multi-dimensional
data set to divide into the test set and the training set; afterwards build the model
based on the training set to obtain the regression decision tree; finally test the
regression decision tree according to the test set, to calculate the disease probability of
the user. The present disclosure builds the model through the collected data, and
finally calculates the disease probability of the user according to the built model
without detecting the disease probability by means of physical examination, so that
the detecting efficiency of the disease probability is relatively high, and the cost of
disease probability detecting is relatively low.

[074] It should be noted that those skilled in the art may understand that all or
part of the operations of the above embodiments may be performed by hardware, or
may be performed through a program to instruct related hardware to execute, and the
program may be stored in a computer-readable storage medium, the above-mentioned
storage medium may be a read only memory, a magnetic disk or an optical disk or the
like.

[075] The present disclosure further provides a device for detecting disease
probability.

[076] Referring to Fig. 5, Fig. 5 is a block diagram illustrating a first
embodiment of the device for detecting disease probability 100 according to the
present disclosure.

[077] It should be emphasized that, for those skilled in the art, the block diagram
shown in Fig. 5 is merely an exemplary diagram of a preferred embodiment, and the
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functional module of the device for detecting disease probability 100 shown in Fig. 5
can be easily supplemented by a new functional module by those skilled in the art.
The name of each functional module is a custom name, is merely for assisting in
understanding each program function block in the device for detecting disease
probability 100, not used to limit the technical solution of the present disclosure. The
core of the present disclosure is the function to be achieved by the functional module

with each custom name.

[078] In this embodiment, the device for detecting disease probability 100
includes:
[079] a processing module 10, configured for collecting each datum associated

with a user, and performing feature processing to each collected datum;

[080] a constructing module 20, configured for constructing a multi-dimensional
data set according to each datum after being feature processed,

[081] a dividing module 30, configured for performing random sampling on the
multi-dimensional data set to divide into a test set and a training set;

[082] a building module 40, configured for building a model based on the
training set to obtain a regression decision tree;

[083] a calculating module 50, configured for testing the regression decision tree
according to the test set, to calculate the disease probability of the user.

[084] In this embodiment, the device for detecting disease probability is
preferably applied to an insurance system. It can be understood that the user may
report data of health information related to medical examination or some personal
behavior information to the insurance system before the insurance is insured, a
comprehensive analysis is performed by the insurance system to detect the user's
disease probability, afterwards to determine whether to insure. Therefore, the
processing module 10 collecting each datum associated with the user in the database
is actually collecting each datum associated with the user in the database
corresponding to the insurance system. In this embodiment, the data includes behavior
information and health information, and the behavior information and the health
information represent information in different dimensions.
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[085] After collecting each datum associated with the user, the processing
module 10 performs feature processing to each collected datum. Specifically, referring
to FIG. 6, the processing module 10 includes:

[086] a feature analyzing unit 11, configured for perform feature analysis on
each collected datum to determine a feature type of each datum;

[087] an interpolating unit 12, configured for when the datum is a missing value
datum, performing mean imputation or multiple imputation to the missing value
datum;

[088] a screening unit 13, configured for when the datum is an outlier datum,
screening the outlier datum, and screening out the datum whose outlier is less than a
preset threshold, and treating the screened datum as the missing value datum.

[089] That is, after each datum associated with the user is collected, the collected
datum is subjected to feature analysis to determine the feature type of each datum by
the feature analyzing unit 11. In this embodiment, the feature types of the datum
include feature types such as an outlier and a missing value. After determining the
feature type of each datum, if the datum is a missing value datum, perform mean
imputation or multiple imputation to the missing value datum by the interpolating unit
12, and specifically, according to actual conditions, adopt which interpolation
processing method.

[090] In this embodiment, the mean interpolation includes two modes: 1) one is
using an average value to perform interpolation; 2) the other one is using the mode to
perform interpolation. Specifically, first the attribute of the datum is divided into
interval data type and non-interval data type. If the missing value belongs to the
interval data type, the missing value is interpolated with the average value of existing
values with the attribute; if the missing value is non-interval data type, according to
the principle of the mode in statistics, use the mode (that is, the value with the highest
frequency of occurrence) with the attribute to fill in the missing value.

[091] The multiple imputation (MI) regards that the value to be interpolated is
random and its value is derived from observed values. In practice, usually the value to
be interpolated is estimated, and then is added different noises to form multiple sets of
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optional interpolation values. The multiple imputation is divided into three steps: 1.
Generate a set of possible interpolation values for each null value, which reflect the
uncertainty of a non-response model; each value can be used to interpolate the
missing value in the data set, resulting in several complete data sets. 2. Each data set
of interpolation is statistically analyzed using a statistical method for the complete
data set. 3. The result from each respective data set of interpolation is selected
according to a scoring function to generate a final imputation value.

[092] For example, currently there is a data group, including three variables Y1,
Y2, Y3, and their joint distribution is normal distribution. The data are processed into
three groups. Group A maintains the original data, and Group B only lacks Y3, Group
C lacks Y1 and Y2. When performing multiple imputation, no processing would be
performed for group A, a set of estimated values of Y3 are generated for group B
(performing regression for Y3 with respect to Y1, Y2), and a set of estimated values in
pair of Y1 and Y2 are generated for group C (performing regression for Y1 and Y2
with respect to Y3). When using multiple imputation, Group A will not be processed,
for Group B and C, entire samples will be randomly selected to form m groups (m is
the optional m groups of interpolation values), and as long as the number of cases in
each group can effectively estimate the parameters. Estimate the distribution of
attributes with missing values, and then based on the m groups of observation values,
respectively generate m groups of estimated values about the parameters for the m
groups of samples, provide the corresponding predicted value, the estimation method
used here is Maximum Likelihood Estimate method, the specific implementation
algorithm in the computer is the Expectation-maximization algorithm (EM). A set of
Y3 values are estimated for Group B, and a set of (Y1, Y2) are estimated for Group C
premised on the joint distribution of Y1, Y2, and Y3 being normal distribution.

[093] By the above means, mean value interpolation or multiple interpolation
can be performed for the missing value data.

[094] Certainly, if the datum is found to be an outlier datum, screen the outlier
datum by the screening unit 13, to screen out the datum whose outlier is less than a
preset threshold. The preset threshold is defined according to specific situations. After
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screening out the datum whose outlier is less than the preset threshold, the screened
datum can be regarded as the missing value datum, and the processing method for the
missing value data has been described above, details are not described herein again.
[095] It should be understood that, in this embodiment, the interpolation
processing of the datum is equivalent to filling up the datum with the missing value.
The reason to fill up the content is that the data collected from the database may have
some information which is not completely filled, if calculating the disease probability
subsequently, it may not be accurate. Therefore, in this embodiment, to fill up the
datum with missing value can improve the saturation of the data, and ensure the
accuracy of the subsequent disease probability calculation. The screening of outliers is
to eliminate data with relatively serious abnormalities to prevent the impact on disease
probability detection results.

[096] After the processing module 10 performs feature processing on each
collected datum, a multi-dimensional data set is constructed according to each datum
after being feature processed by the constructing module 20. It can be understood that
the above has disclosed that the data with missing values are filled, but the filled data
may not meet the requirements of saturation. If the data are used for subsequent
calculation, the accuracy of the disease probability may still be lowered. Therefore, in
the present embodiment, in order to improve the accuracy of the disease probability
calculation, referring to Fig. 7, the constructing module 20 includes:

[097] a determining unit 21, configured for determining feature saturation
corresponding to each datum after being feature processed;

[098] a screening unit 22, configured for screening each datum according to the
feature saturation to screen out the datum whose feature saturation reaches a preset
saturation;

[099] a constructing unit 23, configured for constructing the multi-dimensional
data set based on each screened datum.

[0100] That is, after performing feature processing to each collected datum by the
processing module 10, first the determining unit 21 determines the feature saturation
corresponding to each datum after being feature processed; then the screening unit 22
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screens each datum according to the feature saturation to filter out each datum whose
feature saturation reaches a preset saturation degree; at last the constructing unit 23
constructs the multi-dimensional data set according to each selected datum. It is
equivalent to cleaning the collected data to screen out the data that meets the
requirements, so as to ensure that the subsequent disease probability calculation is
relatively accurate.

[0101] In this embodiment, after the constructing unit 23 constructs the
multi-dimensional data set, the dividing module 30 perform random sampling on the
multi-dimensional data set to divide into a test set and a training set. In this
embodiment, the number of the test set and the training set is not limited, and is set
according to specific situations, but the number of the training set is required to be
higher than the number of the test set, for example, the training set is divided into
70%, and the test set is divided into 30 %.

[0102]  The building module 40 builds the model based on the training set, the
regression decision tree is obtained. In this embodiment, the way to build the model
according to the training set is consistent with the way to build the model according to
the existing data, and details are not described here.

[0103]  After obtaining the regression decision tree, the calculating module 50
tests the regression decision tree according to the test set, to calculate the disease
probability of the user. Referring to Fig. 8, the calculating module 50 includes:

[0104] an inputting unit 51, configured for inputting the data in the test set into the
regression decision tree to obtain the numerical value corresponding to the number of
trees in the regression decision tree;

[0105] a calculating unit 52, configured for calculating weighted average of each
numerical value with a weight value of each tree in the regression decision tree to
obtain a total value of the regression decision tree;

[0106] a processing unit 53, configured for using the total value as the disease
probability of the user.

[0107] That is, the regression decision tree is tested according to the test set to
calculate the disease probability of the user by the calculating module 50,
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substantially is inputting the data of the test set into the regression decision tree by the
inputting unit 51, and then obtain the numerical value corresponding to the number of
trees in the regression decision tree. For example, the number of trees in the current
regression decision tree is 3000-5000, and the number of obtained values is also the
number of trees 3000-5000. Due to the weight value of the respective tree in the
regression decision tree is preset, then after obtaining the numerical value
corresponding to the number of trees in the regression decision tree, the calculating
unit 52 calculates weighted average of each value with the weight value of each tree
in the regression decision tree to obtain the total value of the regression decision tree.
For example, the regression decision tree has four trees with weights of 0.3, 0.15, 0.2,
and 0.35, and the obtained respective values according to the number of trees in the
regression decision tree are A, B, C, and D, then the total value Q =0.3* A+ 0.15*B
+0.2* C + 0.35* D. This total value is the disease probability of the user.

[0108] In this embodiment, it is equivalent to outputting the predicted result of the
model to obtain the disease probability of the user though the regression decision tree
model for the user whose disease condition is unknown.

[0109] The method and device provided in this present disclosure, first collect
each datum associated with the user, and perform feature processing to each collected
datum; then construct the multi-dimensional data set according to each datum after
being feature processed; and then perform random sampling on the multi-dimensional
data set to divide into the test set and the training set; afterwards build the model
based on the training set to obtain the regression decision tree; finally test the
regression decision tree according to the test set, to calculate the disease probability of
the user. The present disclosure builds the model through the collected data, and
finally calculates the disease probability of the user according to the built model
without detecting the disease probability by means of physical examination, so that
the detecting efficiency of the disease probability is relatively high, and the cost of
disease probability detecting is relatively low.

[0110] It should be noted that, regard to hardware implementation, the foregoing
processing module 10, the constructing module 20, the dividing module 30, the
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building module 40, the calculating module 50, and the like may be embedded in the
disease probability detection device or independent from the disease probability
detection device, or stored in the memory of the disease probability detection device
in the form of software, so as to be called by the processor to perform the operations
corresponding to the above respective modules. The processor can be a central
processing unit (CPU), a microprocessor, a microcontroller, or the like.

[0111] Referring to Fig. 9, Fig. 9 is a schematic structural diagram of a hardware
operating environment device according to an embodiment of the present disclosure.
[0112] The device for detecting disease probability in the embodiment of the
present disclosure may be a PC, or may be a terminal device such as a smart phone, a
tablet computer, or a portable computer.

[0113]  As shown in Fig. 9, the device for detecting disease probability may
include a processor 1001, such as a CPU, a network interface 1002, a user interface
1003, and a memory 1004. Connection communication between these components
can be achieved via a communication bus. The network interface 1002 may optionally
include a standard wired interface (for connecting to a wired network), a wireless
interface (such as a WI-FI interface, a Bluetooth interface, an infrared interface, etc.,
for connecting to a wireless network). The user interface 1003 may include a display,
an input unit such as a keyboard, the user interface 1003 may optionally further
include a standard wired interface(such as for connecting with a wired keyboard, a
wired mouse) and a wireless interface(such as for connecting with a wireless
keyboard, wireless mouse). The memory 1004 may be a high-speed RAM memory or
a non-volatile memory such as a disk memory. Optionally the memory 1004 may be a
storage device that is separate from the said processor 1001.

[0114] Optionally, the device for detecting disease probability may also include a
camera, an RF (Radio Frequency) circuit, a sensor, an audio circuit, a WiFi module,
and the like.

[0115] It could be understood by those skilled in the art that the structure of the
device for detecting disease probability shown in Fig. 9 does not constitute a
limitation for the device for detecting disease probability, and may include more or
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less components than those illustrated, or may combine some components, or different
part layout.

[0116] As shown in Fig. 9, the memory 1004 as a computer storage medium may
include an operating system, a network communication module, a user interface
module, and a program for detecting disease probability. The operating system is a
program for managing and controlling hardware and software resources of the device
for detecting disease probability, and for supporting operations of the network
communication module, the user interface module, the program for detecting disease
probability, and other programs or software; the network communication module is
configured for managing and controlling the network interface 1002; the user
interface module is configured for managing and controlling the user interface 1003.
[0117] In the device for detecting disease probability shown in Fig. 9, the
processor 1001 can be used to execute the program for detecting disease probability
stored in the memory 1004 to implement the respective operations of the method
detecting disease probability as described above.

[0118]  The present disclosure provides a computer-readable storage medium for
detecting disease probability which stores a disease probability detecting program,
above operations of the method for detecting disease probability are performed when
the disease probability detecting program executed by the processor.

[0119] It should be noted that, throughout this disclosure, the terms "include”,
"comprise™ or any other variations thereof are intended to encompass non-exclusive
inclusions, so that a process, method, article, or system that includes a series of
elements would include not only those elements, but it may further include other
elements that are not explicitly listed or elements that are inherent to such processes,
methods, articles, or systems. In the absence of extra limitations, an element defined
by the phrase "includes a..." does not exclude the presence of additional identical
elements in this process, method, article, or system that includes the element.

[0120] Sequence numbers of the embodiments disclosed herein are meant for the
sole purpose of illustrative and do not represent the advantages and disadvantages of
these embodiments.
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[0121] Through the above description of the foregoing embodiments, those skilled
in the art can clearly understand that the above methods of the embodiments can be
implemented by means of software plus a necessary general hardware platform; they
certainly can also be implemented by means of hardware, but in many cases, the
former is a better implementation. Based on this understanding, the essential part of
the technical solution according to the present disclosure or the part that contributes to
the prior art can be embodied in the form of a software product. Computer software
products can be stored in a storage medium as described above (e.g., ROM/RAM, a
magnetic disk, an optical disc) which includes instructions to cause a terminal device
(e.g., a mobile phone, a computer, a server, an air conditioner, or a network device,
etc.) to perform the methods described in the various embodiments of the present
disclosure.

[0122] The foregoing description portrays merely some illustrative embodiments
of the present disclosure, and are not intended to limit the patentable scope of the
present disclosure. Any equivalent structural or flow transformations based on the
specification and the drawing of the present disclosure, or any direct or indirect
applications of the present disclosure in other related technical fields, shall all fall

within the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for detecting disease probability, applied to an insurance system, the method
comprising:

collecting each datum associated with a user, and performing feature analysis on each
collected datum to determine a feature type of each datum, wherein each datum comprises
behavior information and health information of the user;

in response to a determination that the datum is a missing value datum, performing mean
imputation or multiple imputation to the missing value datum;

in response to a determination that the datum is an outlier datum, screening the outlier
datum, and screening out the datum whose outlier is less than a preset threshold, and treating the
screened datum as the missing value datum;

constructing a multi-dimensional data set according to each datum after being feature
processed;

performing random sampling on the multi-dimensional data set to divide into a test set and a
training set;

building a model based on the training set to obtain a regression decision tree;

testing the regression decision tree according to the test set, to calculate the disease

probability of the user.

2. The method of claim 1, wherein the mean imputation comprises: performing interpolation

using an average value, or performing interpolation using mode.

3. The method of claim 1, wherein the step of constructing a multi-dimensional data set
according to each datum after being feature processed comprises:

determining feature saturation corresponding to each datum after being feature processed;

screening each datum according to the feature saturation to screen out the datum whose
feature saturation reaches a preset saturation;

constructing the multi-dimensional data set based on each screened datum.

20



4. The method of claim 1, wherein the step of testing the regression decision tree according
to the test set, to calculate the disease probability of the user comprises:

inputting the data in the test set into the regression decision tree to obtain the numerical
value corresponding to the number of trees in the regression decision tree;

calculating weighted average of each numerical value with a weight value of each tree in
the regression decision tree to obtain a total value of the regression decision tree;

using the total value as the disease probability of the user.

5. A device for detecting disease probability, applied to an insurance system, the device
comprising:

a processing module, configured for collecting each datum associated with a user, and
performing feature analysis on each collected datum to determine a feature type of each datum;
an interpolating unit, performing, in response to a determination that the datum is a missing
value datum, mean imputation or multiple imputation to the missing value datum; and a
screening unit, and screening, in response to a determination that the datum is an outlier datum,
the outlier datum, and screening out the datum whose outlier is less than a preset threshold, and
treating the screened datum as the missing value datum, wherein each datum comprises behavior
information and health information of the user;

a constructing module, configured for constructing a multi-dimensional data set according
to each datum after being feature processed;

a dividing module, configured for performing random sampling on the multi-dimensional
data set to divide into a test set and a training set;

a building module, configured for building a model based on the training set to obtain a
regression decision tree;

a calculating module, configured for testing the regression decision tree according to the test

set, to calculate the disease probability of the user.

6. The device of claim 5, wherein the mean imputation comprises: performing interpolation

using an average value, or performing interpolation using mode.

7. The device of claim 5, wherein the constructing module comprises:

21



a determining unit, configured for determining feature saturation corresponding to each
datum being feature processed;

a screening unit, configured for screening each datum according to the feature saturation to
screen out the datum whose feature saturation reaches a preset saturation;

a constructing unit, configured for constructing the multi-dimensional data set based on

each screened datum.

8. The device of claim 5, wherein the calculating module comprises:

an inputting unit, configured for inputting the data in the test set into the regression decision
tree to obtain the numerical value corresponding to the number of trees in the regression decision
tree;

a calculating unit, configured for calculating weighted average of each numerical value with
a weight value of each tree in the regression decision tree to obtain a total value of the regression
decision tree;

a processing unit, configured for using the total value as the disease probability of the user.

9. An apparatus for detecting disease probability, applied to an insurance system, the
apparatus comprising:

a processor,

a memory which stores a disease probability detecting program;

wherein the processor is configured for executing the disease probability detecting program
to perform following operations:

collecting each datum associated with a user, and performing feature analysis on each
collected datum to determine the feature type of each datum, wherein each datum comprises
behavior information and health information of the user;

in response to a determination that the datum is a missing value datum, performing mean
imputation or multiple imputation to the missing value datum;

in response to a determination that the datum is an outlier datum, screening the outlier
datum, and screening out the datum whose outlier is less than a preset threshold, and treating the

screened datum as the missing value datum;
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constructing a multi-dimensional data set according to each datum after being feature
processed;

performing random sampling on the multi-dimensional data set to divide into a test set and a
training set;

building a model based on the training set to obtain a regression decision tree;

testing the regression decision tree according to the test set, to calculate the disease

probability of the user.

10. The device of claim 9, wherein the mean imputation comprises: performing

interpolation using an average value, or performing interpolation using mode.

11. The system of claim 9, wherein the processor is further configured for executing the
disease probability detecting program to perform constructing a multi-dimensional data set
according to each datum after being feature processed:

determining feature saturation corresponding to each datum being feature processed,;

screening each datum according to the feature saturation to screen out the datum whose
feature saturation reaches a preset saturation;

constructing the multi-dimensional data set based on each screened datum.

12. The system of claim 9, wherein the processor is further configured for executing the
disease probability detecting program to perform testing the regression decision tree according to
the test set, to calculate the disease probability of the user:

inputting the data in the test set into the regression decision tree to obtain the numerical
value corresponding to the number of trees in the regression decision tree;

calculating weighted average of each numerical value with a weight value of each tree in
the regression decision tree to obtain a total value of the regression decision tree;

using the total value as the disease probability of the user.

13. A computer-readable storage medium storing a disease probability detecting program,
applied to an insurance system, which when executed by a processor performs following

operations:
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collecting each datum associated with a user, and performing feature analysis on each
collected datum to determine the feature type of each datum, wherein each datum comprises
behavior information and health information of the user;

in response to a determination that the datum is a missing value datum, performing mean
imputation or multiple imputation to the missing value datum;

in response to a determination that the datum is an outlier datum, screening the outlier
datum, and screening out the datum whose outlier is less than a preset threshold, and treating the
screened datum as the missing value datum;

constructing a multi-dimensional data set according to each datum after being feature
processed;

performing random sampling on the multi-dimensional data set to divide into a test set and a
training set;

building a model based on the training set to obtain a regression decision tree;

testing the regression decision tree according to the test set, to calculate the disease

probability of the user.

14. The computer-readable storage medium of claim 13, wherein the mean imputation
comprises: performing interpolation using an average value, or performing interpolation using

mode.

15. The computer-readable storage medium of claim 13, wherein when the disease
probability detecting program executed by the processor, operations of constructing a multi-
dimensional data set according to each datum after being feature processed are performed:

determining feature saturation corresponding to each datum after being feature processed,;

screening each datum according to the feature saturation to screen out the datum whose
feature saturation reaches a preset saturation;

constructing the multi-dimensional data set based on each screened datum.

16. The computer-readable storage medium of claim 13, wherein when the disease
probability detecting program executed by the processor, operations of testing the regression
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decision tree according to the test set, to calculate the disease probability of the user are
performed:

inputting the data in the test set into the regression decision tree to obtain the numerical
value corresponding to the number of trees in the regression decision tree;

calculating weighted average of each numerical value with a weight value of each tree in
the regression decision tree to obtain a total value of the regression decision tree;

using the total value as the disease probability of the user.
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