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METHOD AND APPARATUS FOR EVALUATING JOINT TRAINING MODEL 

 

CROSS REFERENCE OF RELATED APPLICATION 

[0001] The present application claims the priority to Chinese Patent Application No. 

202010272019.7, titled "METHOD AND APPARATUS FOR EVALUATING JOINT 5 

TRAINING MODEL", filed on April 08, 2020 with the State Intellectual Property Office of 

the PRC, which is incorporated herein by reference in its entirety. 

 

FIELD 

[0002] The present disclosure relates to technical field of computers, and particular to a 10 

method and an apparatus for evaluating a joint training model. 

 

BACKGROUND 

[0003] With development of the artifical intelligence technology, machine learning is 

increasingly widely applied. In recent years, in order to solve the problem of data island and 15 

data privacy, a joint trainig molde is utilized to establish a machine learning model without 

exposing origianl data. The joint training model is generally trained by adjusting model 

paramters based on model gradients tranmitted between multiple model training participating 

parties.    

 20 

SUMMARY 

[0004] A method and an apparatus for evaluating a joint training model are provided 

according to embodiments of the present disclosure.  

[0005] In a first aspect, a method for evaluating a joint training model is provided 

according to embodiments of the present disclosure. The method includes: receiving a model 25 

evaluation data request sent by a target device, where the target device includes a participant 

of the joint training model; obtaining a sample set matching with the model evaluation data 

request, where the matching sample set includes tagged data associated with the joint 

training model; and generating model evaluation data of the joint training model according 
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to the matching sample set. 

[0006] In some embodiments, the model evaluation data request includes data division 

information, and the data division information indicates a division method of samples. The 

process of obtaining a sample set matching with the model evaluation data request includes: 

obtaining a sample set for training the joint training model; and selecting samples from the 5 

sample set according to the data division information, to form a sample set matching with the 

model evaluation data request. 

[0007] In some embodiments, the generating model evaluation data of the joint training 

model according to the matching sample set includes: dividing the matching sample set into 

a training sample set and a test sample set; and generating index change information of the 10 

joint training model by using the matching sample set, where the index change information 

of the joint training model is used to indicate change of model evaluation data of the joint 

training model over time.  

[0008] In some embodiments, the model evaluation data request further includes data 

search permission information. The data search permission information is used to indicate at 15 

least one dimension of the index change information. The method further includes: 

extracting model evaluation data matching with the data search permission information from 

the index change information; and sending the matching model evaluation data to the target 

device. 

[0009] In a second aspect, an apparatus for evaluating a joint training model is provided 20 

according to embodiments of the present disclosure. The apparatus includes a receiving unit, 

an obtaining unit and a generating unit. The receiving unit is configured to receive a model 

evaluation data request sent by a target device, where the target device includes a participant 

of the joint training model. The obtaining unit is configured to obtain a sample set matching 

with the model evaluation data request. The matching sample set includes tagged data 25 

associated with the joint training model. The generating unit is configured to generate model 

evaluation data of the joint training model according to the matching sample set. 

[0010] In some embodiments, the model evaluation data request includes data division 

information. The data division information indicates a division method of samples. The 

obtaining unit includes an obtaining module and a first generating module. The obtaining 30 

module is configured to obtain a sample set for training the joint training model. The first 
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generating module is configured to select samples from the sample set according to the data 

division information, to form a sample set matching with the model evaluation data request. 

[0011] In some embodiments of the present disclosure, the generating unit includes a 

division module and a second generating module. The division module is configured to 

divide the matching sample set into a training sample set and a test sample set. The second 5 

generating module is configured to generate index change information of the joint training 

model by using the matching sample set. The index change information of the joint training 

model is used to indicate change of model evaluation data of the joint training model over 

time. 

[0012]  In some embodiments, the model evaluation data request further includes data 10 

search permission information. The data search permission information is used to indicate at 

least one dimension of index change information. The apparatus further includes an 

extracting unit and a sending unit. The extracting unit is configured to extract model 

evaluation data matching with the data search permission information from the index change 

information. The sending unit is configured to send the matching model evaluation data to 15 

the target device. 

[0013] In a third aspect, a system for evaluating a joint training model is provided 

according to embodiments of the present disclosure. The system includes a first participating 

terminal and a second participating terminal. The first participating terminal is configured to 

obtain a local sample set, where samples in the local sample set are tag-free data for training 20 

the joint training model; generate a model evaluation data request of a joint training model 

associated with the local sample set; and send the model evaluation data request to a second 

participating terminal. The second participating terminal and the first participating terminal 

jointly train the joint training model. The second participating terminal is configured to 

receive the model evaluation data request sent by the first participating terminal; obtain a 25 

sample set matching with the model evaluation data request, where the matching sample set 

includes tagged data associated with the joint training model; and generate model evaluation 

data of the joint training model according to the matching sample set. 

[0014] In some embodiments, the model evaluation data request includes data division 

information. The first participating terminal is further configured to generate data division 30 

information according to feature dimensions of samples in the local sample set. The data 
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division information is used to indicate a division method of samples. 

[0015] In some embodiments, the first participating terminal is further configured to: 

obtain model evaluation data of the joint training model from the second participating 

terminal; and adjust the joint training model based on the model evaluation data. 

[0016] In a fourth aspect, a server is provided according to embodiments of the present 5 

disclosure. The server includes: one or more processors; and a storage apparatus storing one 

or more programs. The one or more programs, when being executed by the one or more 

processors, cause the one or more processors to implement the method according to the first 

aspect. 

[0017] In a fifth aspect, a computer readable medium storing computer programs is 10 

provided according to embodiments of the present disclosure. The programs are executed by 

a processor to implement the method according to the first aspect. 

[0018] According to the method and apparatus for evaluating a joint training model in the 

embodiments of the present disclosure, a model evaluation data request sent by the target 

device is received. The target device includes a participant of the joint training model. Then, 15 

a sample set matching with the model evaluation data request is obtained. The matching 

sample set includes tagged data associated with the joint training model. Finally, model 

evaluation data of the joint training model is generated according to the matching sample set, 

thereby sharing an effect index of the joint training model without exposing original sample 

data, and thus providing timely and effective data reference basis for optimizing and 20 

improving of the joint training model. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Other features, objects and advantages of the present disclosure become more 

apparent with reference to detailed description of non-limiting embodiments in conjunction 25 

with the drawings hereinafter. 

[0020] Figure 1 is a schematic structural diagram of a system according to an embodiment 

of the present disclosure; 

[0021] Figure 2 is a flowchart of a method for evaluating a joint training model according 

to an embodiment of the present disclosure; 30 



 

- 5 - 

[0022] Figure 3 is a schematic diagram of an application scenario of a method for 

evaluating a joint training model according to an embodiment of the present disclosure; 

[0023] Figure 4 is a flowchart of a method for evaluating a joint training model according 

to another embodiment of the present disclosure; 

[0024] Figure 5 is a schematic structural diagram of an apparatus for evaluating a joint 5 

training model according to an embodiment of the present disclosure; 

[0025] Figure 6 is a timing diagram of interaction between devices in a system for 

evaluating a joint training model according to an embodiment of the present disclosure; and 

[0026] Figure 7 is a schematic structural diagram of an electronic device for implementing 

the embodiment of the present disclosure. 10 

 

DETAILED DESCRIPTION 

[0027] The present disclosure is further described in detail with reference to the drawings 

and embodiments hereinafter. It should be understood that, embodiments described herein 

are only used to explain the present disclosure rather than limit the present disclosure. It 15 

should be noted that, for facilitating description, parts related to the present disclosure are 

shown in the drawings. 

[0028] It should be noted that, embodiments in the present disclosure and features in the 

embodiments may be combined without a conflict. The present disclosure is described in 

detail with reference to the drawings in conjunction with the embodiments hereinafter. 20 

[0029] Figure 1 shows a schematic system structure 100 to which a method for evaluating 

a joint training model or an apparatus for evaluating a joint training model according to the 

present disclosure may be applied. 

[0030] As shown in Figure 1, the system structure 100 may include: terminal devices 101, 

102, networks 103, 104 and servers 105, 106. The network 103 is configured to provide a 25 

medium of a communication link between the terminal devices 101, 102 and the servers 105, 

106. The network 104 is used to provide a medium of a communication link between the 

server 105 and the server 106. The networks 103 and 104 may include various connection 

types, such as wired connection, wireless communication link or optical fiber cable. 
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[0031] The terminal devices 101 and 102 interact with the servers 105 and 106 over the 

network 103, to receive or send message. The terminal devices 101 and 102 may be installed 

with various communication client applications, such as webpage browser application, 

shopping application, searching application, instant communication tool, mailbox client, 

social platform software and text editing application. 5 

[0032] The terminal devices 101 and 102 may be implemented by hardware or software. 

When the terminal devices 101 and 102 are implemented by hardware, the terminal device 

may be an electronic device with a display screen and supporting data transmission, 

including but not limited to a smartphone, a tablet computer, an electronic book reader, a 

laptop portable computer and a desktop computer. When the terminal devices 101 and 102 10 

are implemented by software, the terminal device may be installed in the electronic device 

listed above. The terminal device may be implemented as multiple software or software 

modules (for example, software or software modules for providing distributed service), or 

may be implemented as single software or software module. Implementations of the terminal 

device are not limited herein. 15 

[0033] The servers 105 and 106 may be servers providing various services, for example a 

background server providing support for various communication client applications installed 

in the terminal devices 101 and 102. The background server may analyze a received data 

request and feeds back a processing result (such as webpage content recommended) to the 

terminal device. The servers 105 and 106 may transmit intermediate data over the network 20 

104 to jointly train a machine learning model. 

[0034] It should be noted that, the server may be implemented by hardware or software. 

When the server is implemented by hardware, the server may be implemented as a 

distributed server cluster consisting of multiple servers, or may be implemented as a single 

server. When the server is implemented by software, the server may be implemented as 25 

multiple software or software modules (for example, software or software module for 

providing distributed service), or may be implemented as a single software or software 

module. Implementations of the server are not limited herein. 

[0035] It should be noted that, the method for evaluating a joint training model in the 

embodiments of the present disclosure is generally performed by the server 105 or the server 30 

106. Accordingly, the apparatus for evaluating the joint training model is generally provided 
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in the server 105 or the server 106. 

[0036] It should be understood that, the numbers of terminal device, network and server in 

Figure 1 are only schematic. Any number of terminal device, network and server may be 

provided according to actual requirements. 

[0037] Reference is made to Figure 2 which shows a flow 200 of a method for evaluating a 5 

joint training model according to an embodiment of the present disclosure. The method 

includes steps 201 to 203 as follows. 

[0038] In step 201, a model evaluation data request sent by a target device is received. 

[0039] In the embodiment, an object performing the method for evaluating a joint training 

model (such as the server 105 or the server 106 shown in Figure 1) may receive a model 10 

evaluation data request sent by the target device via a wired manner or a wireless manner. 

The target device may include a participant of the joint training model. The joint training 

model may include various models jointly trained by multiple parties without exposing 

original data. Encrypted features and model intermediate results (such as gradients) are 

transmitted between participants of the joint training model, to adjust model parameters of 15 

sub-models trained by each participant. The model evaluation data request may be used to 

obtain model evaluation data of a joint training model jointly trained by the performing 

object and the target device. The model evaluation data may include but not limited to at 

least one of: accuracy, recall rate, AUC (area under curve, area under ROC curve), PSI 

(Population Stability Index), and log loss. 20 

[0040] It should be noted that, in an example, in an application scenario of the joint 

training model involving two participants, each of the two participants stores a sample set. 

Samples sets of the two participants generally have a certain intersection. Generally, samples 

of the sample set of only one participant have tags, and samples of the sample set of another 

participant include only features. Before training, the two participants need to align samples. 25 

[0041] In some optional implementations of the embodiment, the model evaluation data 

request may further include data search permission information. The data search permission 

information may be used to indicate at least one dimension of the model evaluation data. The 

dimension may include but not limited at least one of: key of the model evaluation data, 

sampling granularity and a preset time period. 30 
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[0042]  In step 202, a sample set matching with the model evaluation data request is 

obtained. 

[0043] In the embodiment, the performing object may obtain a sample set matching with 

the model evaluation data request via a wired manner or a wireless manner. The matching 

sample set generally includes tagged data associated with the joint training model. That is, 5 

samples in the sample set may include features and tags corresponding to the features. 

[0044] In an example, the performing object may obtain a sample set which is stored 

locally in advance and is used to train a joint training model indicated by the model 

evaluation data request. In another example, the performing object may obtain the matching 

sample set from an electronic device in communication connection with the performing 10 

object (for example a storing server). It should be noted that, in order to ensure data security, 

the electronic device in communication connection with the performing object and other 

participants of the joint training model do not directly share original sample data. 

[0045] In some optional implementations of the embodiment, the model evaluation data 

request may include data division information. The data division information may be used to 15 

indicate a division method of samples. The sample identification may include a request 

identification in network connection, for example. The performing object may obtain the 

sample set matching with the model evaluation data request by performing the following 

steps. 

[0046] In a first step, a sample set for training a joint training model is obtained. 20 

[0047] In some implementations, the performing object may obtain a sample set for 

training the joint training model locally or from an electronic device in communication 

connection with the performing object. Generally, the sample set for training the joint 

training model may include aligned samples. It should be noted that, in order to ensure data 

security, the electronic device in communication connection with the performing object and 25 

other participants of the joint training model do not directly share original sample data. 

[0048] In a second step, samples are selected from the sample set according to data 

division information, to form a sample set matching with the model evaluation data request. 

[0049] In the implementations, according to the sample division method indicated by the 

data division information, the performing object may select samples from the sample set 30 
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obtained in the first step, to form a sample set matching with the model evaluation data 

request. In an example, the data division information may include a list of sample 

identifications in a form of white list. The performing object may select samples matching 

with identifications in the list of sample identifications from the sample set obtained in the 

first step. The sample identification may include a character string which can uniquely 5 

identify the sample, such as a sequence number or a sample feature. 

[0050] Based on the above optional implementations, the performing object may select a 

specific sample set matching with the data division information, to provide data basis for 

training of the joint training model and generating of the model evaluation data subsequently. 

[0051] In step 203, model evaluation data of the joint training model is generated 10 

according to the matching sample set. 

[0052] In the embodiment, according to the matching sample set obtained in step 202, the 

performing object may generate the model evaluation data of the joint training model in 

various manners. In an example, the performing object may train the model with the sample 

set of the joint training model indicated by the model evaluation data request, so as to 15 

generate model evaluation data matching with the model evaluation data request. For 

example, the model evaluation data request is used to indicate accuracy data of the obtained 

model, the performing object generates an accuracy index of the above model according to 

test results of the trained model. In an example, the performing object may generate various 

model evaluation data sets of the model when training of the model is finished. The 20 

performing object may select model evaluation data matching with data indicated by the 

model evaluation data request from a model evaluation data set. 

[0053] In some optional implementations of the embodiment, the performing object may 

send the generated model evaluation data of the joint training model to the target device, as 

response information of the model evaluation data request. 25 

[0054] Reference is made to Figure 3 which shows a schematic diagram of an application 

scenario of a method for evaluating a joint training model according to an embodiment of the 

present disclosure. In the application scenario shown in Figure 3, a background server 301 of 

an information application and a background server 302 of a shopping application may 

jointly train a joint training model 305 by respectively utilizing a sample set A303 and a 30 

sample set B304. Samples in the sample set A303 may include various user attribute 
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information (for example gender, age and preference). Samples in the sample set B304 may 

include user identifications and whether a user goes shopping (for example, adding a 

commodity in a shopping cart). Generally, the background server 301 and the background 

server 302 do not directly obtain sample data from each other. When the user uses the 

information application via the terminal 306, the background server 301 may obtain a 5 

commodity link by utilizing the trained joint training model 305, and send the commodity 

link to the terminal 306, so that the terminal 306 presents the commodity link to the user. The 

background server 301 may send a model evaluation data request 307 to the background 

server 302 to obtain an effect index (such as accuracy) of the joint training model 305. The 

background server 302 may obtain the sample set B304 matching with the model evaluation 10 

data request 307. According to the sample set B304, the background server 302 generates an 

effect index (such as accuracy) of the joint training model 305 trained with the sample set B 

304, as the model evaluation data. In an example, the background server 302 may send 

response information 308 including the model evaluation data to the background server 301. 

[0055] According to the conventional technology, efficiency of massive model training is 15 

improved by adopting a distributed training manner, resulting in that a participant including 

no tagged sample is difficult to obtain a training effect of the model in a case of ensuring 

data security. While according to the method described in the embodiment of the present 

disclosure, the model evaluation data of the joint training model is generated according to 

the model evaluation data request sent by the participant including no tagged sample, thereby 20 

sharing the effect index of the joint training model without exposing the original sample data, 

and thus providing timely and effective data reference basis for optimizing and improving of 

the joint training model. 

[0056] Reference is made to Figure 4 which shows a flow 400 of a method for evaluating a 

joint training model according to an embodiment of the present disclosure. The flow 400 25 

includes steps 401 to 405 as follows. 

[0057] In step 401, a model evaluation data request sent by a target device is received. 

[0058] In the embodiment, the model evaluation data request may include data division 

information. The data division information may be used to indicate a division method of 

samples. 30 

[0059] In some optional implementations of the embodiment, the model evaluation data 
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request may include data search permission information. The data search permission 

information is used to indicate at least one dimension of index change information. 

[0060] In step 402, a sample set for training the joint training model is obtained. 

[0061] In step 403, samples are selected from the sample set according to data division 

information, to form a sample set matching with the model evaluation data request. 5 

[0062] Steps 401, 402 and 403 correspond to steps 201 and 202 in the previous 

embodiments, and description of steps 201 and 202 in the optional implementations adapts to 

steps 401, 402 and 403. Details are not repeated herein. 

[0063] In step 404, the matching sample set is divided into a training sample set and a test 

sample set. 10 

[0064] In the embodiment, an object for performing the method for evaluating the joint 

training model (such as the server 105 or the sever 106 shown in Figure 1) may divide the 

matching sample set obtained in step 403 into a training sample set and a test sample set. The 

method for dividing the sample set may include but not limited to at least one of: hold-out, 

cross validation and bootstrapping. 15 

[0065] In step 405, index change information of the joint training model is generated by 

utilizing the matching sample set. 

[0066] In the embodiment, with the matching sample set, the performing object may 

generate the index change information of the joint training model via multiple manners. The 

index change information of the joint training model is used to indicate change of model 20 

evaluation data of the joint training model over a time dimension. The time dimension may 

include but not limited to at least one of time and global step. In an example, the performing 

object adjusts parameters of the joint training model by utilizing a training sample set in the 

matching sample set according to the time dimension, and then generates model evaluation 

data of the adjusted joint training model by utilizing a test sample set in the matching sample 25 

set. The model evaluation data may include but not limited to at least one of: accuracy, recall 

rate and AUC. The performing object may generate a curve showing change of the model 

evaluation data over time, as index change information of the joint training model. 

[0067] In some optional implementations of the embodiment, based on data search 

permission information included in the model evaluation data request, the performing object 30 
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may perform the following steps. 

[0068] In a first step, model evaluation data matching with the data search permission 

information is extracted from the index change information. 

[0069] In some implementations, based on the data search permission information 

included in the model evaluation data request, the performing object extracts the model 5 

evaluation data matching with the data search permission information from the generated 

index change information. The data search permission information may be used to indicate at 

least one dimension of the index change information. The dimension may include but not 

limited to at least one of time, identification of model evaluation data (for example a name), 

and sampling granularity. 10 

[0070] In a second step, the matching model evaluation data is sent to the target device. 

[0071] In some implementations, the performing object may send the matching model 

evaluation data extracted in the first step to the target device. 

[0072] Based on the optional implementations, the target device may obtain required 

model evaluation data in the dimension such as time, name of model evaluation data (such as 15 

accuracy and AUC) by utilizing the data search permission information. 

[0073] As shown in Figure 4, the flow 400 further includes: generating index change 

information of the joint training model with the divided matching sample set. Therefore, 

according to the technical solution described in the embodiment, the joint training model is 

trained by utilizing the divided sample set, and change information of the model evaluation 20 

data over time is generated during the model training process, thereby sharing the model 

evaluation index of the joint training model in a case of ensuring data security.       

[0074] Reference is made to Figure 5 which shows an apparatus for evaluating a joint 

training model according to an embodiment of the present disclosure. The apparatus may 

perform the method described above. The apparatus embodiment corresponds to the method 25 

embodiment shown in Figure 2. The apparatus may be applied to various electronic devices. 

[0075] As shown in Figure 5, an apparatus 500 for evaluating a joint training model 

according to the embodiment includes: a receiving unit 501, an obtaining unit 502 and a 

generating unit 503. The receiving unit 501 is configured to receive a model evaluation data 

request sent by a target device. The target device includes a participant of the joint training 30 
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model. The obtaining unit 502 is configured to obtain a sample set matching with the model 

evaluation data request. The matching sample set includes tagged data associated with the 

joint training set. The generating unit 503 is configured to generate model evaluation data of 

the joint training model according to the matching sample set. 

[0076] In the embodiment, for specific processing of the receiving unit 501, the obtaining 5 

unit 502 and the generating unit 503 in the apparatus 500 for evaluating the joint training 

model and corresponding technical effect, one may refer to related description of steps 201, 

202 and 203 in the embodiment shown in Figure 2 or steps 401 to 405 in the embodiment 

shown in Figure 4. Details are not repeated herein. 

[0077] In some optional implementations of the embodiment, the model evaluation data 10 

request includes data division information. The data division information is sued to indicate 

a division method of samples. The obtaining unit 502 may include an obtaining module (not 

shown) and a first generating module (not shown). The obtaining module is configured to 

obtain a sample set for training the joint training model. The first generating module is 

configured to select samples from the sample set according to the data division information, 15 

to form a sample set matching with the model evaluation data request. 

[0078] In some optional implementations of the embodiment, the generating unit 503 may 

include a division module (not shown) and a second generating module (not shown). The 

division module is configured to divide the matching sample set into a training sample set 

and a test sample set. The second generating module is configured to generate index change 20 

information of the joint training model by utilizing the matching sample set. The index 

change information of the joint training model is used to indicate change of model evaluation 

data of the joint training model over time. 

[0079] In some optional implementations of the embodiment, the model evaluation data 

request includes data search permission information. The data search permission information 25 

is used to indicate at least one dimension of the index change information. The apparatus 500 

may further include: an extracting unit (not shown) and a sending unit (not shown). The 

extracting unit is configured to extract model evaluation data matching with the data search 

permission information from the index change information. The sending unit is configured to 

send the matching model evaluation data to the target device. 30 

[0080] According to the apparatus provided in the embodiment of the present disclosure, 
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the receiving unit 501 receives the model evaluation data request sent by the target device. 

The target device includes the participant of the joint training model. The obtaining unit 502 

obtains a sample set matching with the model evaluation data request. The matching sample 

set includes tagged data associated with the joint training model. Finally, the generating unit 

503 generates model evaluation data of the joint training model according to the matching 5 

sample set, thereby sharing the effect index of the joint training model without exposing the 

original sample data, and thus providing timely and effective data reference basis for 

optimizing and improving of the joint training model.  

[0081] Reference is made to Figure 6 which shows timing 600 of interaction between 

devices in a system for evaluating a joint training model according to an embodiment of the 10 

present disclosure. The system may include a first participating terminal (such as the server 

105 shown in Figure 1) and a second participating terminal (such as the server 106 shown in 

Figure 1). The first participating terminal is configured to: obtain a local sample set, where 

samples in the local sample set are tag-free data for training the joint training model; 

generate a model evaluation data request of the joint training model associated with the local 15 

sample set; and send the model evaluation data request to the second participating terminal. 

The second participating terminal and the first participating terminal jointly train the joint 

training model. The second participating terminal is configured to receive the model 

evaluation data request sent by the first participating terminal; obtain a sample set matching 

with the model evaluation data request, where the matching sample set includes tagged data 20 

associated with the joint training model; and generate model evaluation data of the joint 

training model according to the matching sample set. 

[0082] In some optional implementations of the embodiment, the model evaluation data 

request may include data division information. The first participating terminal is configured 

to: generate data division information according to feature dimensions of samples in the 25 

local sample set. The data division information is used to indicate a division method of 

samples. 

[0083] In some optional implementations of the embodiment, the first participating 

terminal is configured to: obtain model evaluation data of the joint training model from the 

second participating terminal; and adjust the joint training model based on the model 30 

evaluation data. 
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[0084] As shown in Figure 6, in step 601, the first participating terminal obtains a local 

sample set. 

[0085] In the embodiment, the first participating terminal may obtain the local sample set. 

Samples in the local sample set are generally tag-free data for training the joint training 

model. That is, samples in the sample set generally include only features. Samples in the 5 

local sample set generally include more features than samples of the tagged data. In an 

example, the feature of the sample of the tagged data may include gender, age, region, 

preference and historic browsing information; and the feature of the sample of the tag-free 

data may include an account. 

[0086] In step 602, the first participating terminal generates a model evaluation data 10 

request of the joint training model associated with the local sample set. 

[0087] In the embodiment, the first participating terminal may generate the model 

evaluation data request of the joint training model associated with the local sample set 

obtained in step 601 via multiple manners. The model evaluation data request is used to 

obtain model evaluation data of the joint training model. The first participating terminal 15 

generates the model evaluation data request according to a preset model index list. The 

model index list may include at least one of: accuracy, recall rate, AUC, PSI and log loss. In 

an example, the first participating terminal may randomly select at least one index from the 

model index list. In another example, the first participating terminal generates the model 

evaluation data request for obtaining the model index according to information for indicating 20 

the model index which is sent by the terminal used by the technician. 

[0088] In some optional implementations of the embodiment, the first participating 

terminal may generate data division information according to feature dimensions of samples 

in the local sample set obtained in step 601. The data division information is used to indicate 

a division method of samples. The feature dimension may include a user dimension (such as 25 

ID) and a user feature dimension (such as online duration). In an embodiment, the data 

division information may include a list of request identifications of network connection in a 

form of white list. In an example, the data division information may be a preset hash 

function. The preset hash function may be a security strategy function generated based on 

multiple encryption methods. Original data cannot be inferred from the security strategy 30 

function, thereby ensuring data security of the joint training model. 
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[0089] In step 603, the first participating terminal sends a model evaluation data request to 

the second participating terminal. 

[0090] In the embodiment, the second participating terminal and the first participating 

terminal jointly train the joint training model. 

[0091] In step 604, the second participating terminal receives the model evaluation data 5 

request sent by the first participating terminal. 

[0092] In step 605, the second participating terminal obtains a sample set matching with 

the model evaluation data request. 

[0093] In step 606, the second participating terminal generates model evaluation data of 

the joint training model according to the matching sample set. 10 

[0094] Steps 604, 605 and 606 correspond to steps 201, 202 and 203 in the previous 

embodiment or correspond to steps 401 to 405 in the previous embodiment. Description of 

implementations of steps 201, 202 and 203 or steps 401 to 405 also adapts to steps 604, 605 

and 606. Details are not repeated herein. 

[0095] In the optional implementations of the embodiment, the first participating terminal 15 

may perform the fowling steps. 

[0096] In step 607, the model evaluation data of the joint training model is obtained from 

the second participating terminal. 

[0097] In step 608, the joint training model is adjusted based on the model evaluation data. 

[0098] In some optional implementations, based on the model evaluation data, the first 20 

participating terminal may adjust the joint training model via multiple manners. In an 

example, the first participating terminal determines whether the model evaluation data meets 

a preset model adjustment condition. The preset model adjustment condition may include 

that model accuracy is less than a preset threshold. In response to determining that the model 

evaluation data meets the preset model adjust condition, the performing object can adjust the 25 

joint training model via multiple manners. For example, the performing object may train the 

joint training model with samples which have not been used for training. In another example, 

the performing object may adjust a feature insensitive to the model output (for example, 

replace region with age) in the samples. 



 

- 17 - 

[0099] According to the system for evaluating a joint training model provided in the 

embodiment of the present disclosure, the first participating terminal obtains the local 

sample set. Samples in the local sample set are tag-free data for training the joint training 

model. The first participating terminal generates a model evaluation data request of the joint 

training model associated with the local sample set. The first participating terminal sends the 5 

model evaluation data request to the second participating terminal. The second participating 

terminal and the first participating terminal jointly train the joint training model. The second 

participating terminal receives the model evaluation data request sent by the first 

participating terminal. The second participating terminal obtains the sample set matching 

with the model evaluation data request. The matching sample set includes tagged data 10 

associated with the joint training model. The second participating terminal generates the 

model evaluation data of the joint training model according to the matching sample set. In 

this case, the participant of the joint training model including no tagged sample generates 

and sends the model evaluation data request, and the participant including the tagged sample 

generates the model evaluation data of the joint training model, thereby sharing the effect 15 

index of the joint training model without exposing original sample data, and thus providing 

timely and effective data reference basis for optimizing and improving of the joint training 

model. 

[0100] Reference is made to Figure 7 which shows a schematic structural diagram of an 

electronic device 700 (such as the server 105 shown in Figure 1) for implementing the 20 

embodiments of the present disclosure. The server shown in Figure 7 is only schematic, and 

does not limit the function and use scope of embodiments of the present disclosure in any 

manner.  

[0101] As shown in Figure 7, the electronic device may include a processing apparatus 

(such as a central processor and a graphic processor) 701. The processing apparatus may 25 

perform various appropriate actions and processing by executing programs stored in a 

read-only memory (ROM) 702 or programs uploaded from a storage apparatus 708 to a 

random access memory (RAM) 703. Various programs and data required for operations of 

the electronic device are also stored in the RAM 703. The processing apparatus 701, the 

ROM 702 and the RAM 703 are connected to each other through a bus 704. An input/output 30 

(I/O) interface 705 is also connected to the bus 704. 
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[0102] Generally, the following components are connected to the I/O interface 705: an 

input apparatus 706 such as a touch screen, a touch panel, a keyboard, a mouse; an output 

apparatus 707 such as a liquid crystal display (LCD), a loudspeaker and a vibrator; a storage 

apparatus 708 such as a magnetic tape and a hard disk; and a communication apparatus 709. 

The communication apparatus 709 may allow the electronic device 700 to communicate with 5 

other device in a wired or wireless manner to exchange data. Although Figure 7 shows the 

electronic device 700 including multiple apparatuses, it should be understood that not all 

shown apparatuses are necessary. Alternatively, more or less apparatuses may be included. 

Each block in Figure 7 may represent one or more apparatuses according to requirements. 

[0103] According to an embodiment of the present disclosure, a process described in the 10 

flowchart may be implemented by computer software programs. For example, according to 

an embodiment of the present disclosure, a computer program product including computer 

program carried on a computer readable medium is provided. The computer program 

includes program codes for performing the method shown in the flowchart. In such 

embodiment, the computer program may be downloaded and installed from the network 15 

through the communication apparatus 709, installed from the storage apparatus 708 or 

installed from the ROM 702. The computer program is executed by the processing apparatus 

701 to perform functions defined in the method in the above embodiment of the present 

disclosure. 

[0104] It should be noted that, the computer readable medium described in the present 20 

disclosure may be a computer readable signal medium, a computer readable storage medium 

or any combination thereof. The computer readable storage medium may include but not 

limited to a system, an apparatus or a device in an electric, magnetic, optical, 

electromagnetic, infrared or a semiconductor form, or any combination thereof. The 

computer readable storage medium may include but not limited to electric connection of one 25 

or more wires, a portable computer magnetic disk, a hard disk, a random access memory 

(RAM), a read-only memory (ROM), an erasable programmable read only memory 

(EPROM or a flash memory), an optical fiber, a portable compact disk read only memory 

(CD-ROM), an optical storage device, a magnetic storage device or any combination thereof. 

In the embodiments of the present disclosure, the computer readable storage medium may be 30 

a tangible medium including or storing programs. The programs may be used by an 

instruction execution system, apparatus or device, or may be used in combination with the 
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instruction execution system, apparatus or device. In the embodiment of the present 

disclosure, a computer readable signal medium may include a data signal in a baseband or 

propagated as a part of carrier. The computer readable signal medium carries computer 

readable program codes. The propagated data signal may include an electromagnetic signal, 

an optical signal or any combination thereof. The computer readable signal medium may be 5 

any computer readable medium other than the computer readable storage medium. The 

computer readable signal medium may send, propagate or transmit programs used by the 

instruction execution system, apparatus or device or the programs used in combination with 

the instruction execution system, apparatus or device. The program code included in the 

computer readable medium may be transmitted via any appropriate medium, including but 10 

not limited to an electric wire, an optical fiber, radio frequency (RF) or any appropriate 

combination thereof. 

[0105] The computer readable medium may be included in the electronic device, or may 

exist independently and is not installed in the electronic device. The computer readable 

medium carries one or more programs. The one or more programs are executed by the server, 15 

so that the server is configured to: receive a model evaluation data request sent by a target 

device, where the target device includes a participant of the joint training model; obtain a 

sample set matching with the model evaluation data request, where the matching sample set 

includes tagged data associated with the joint training model; and generate model evaluation 

data of the joint training model according to the matching sample set. 20 

[0106] Computer program codes for performing operations of the present disclosure may 

be written by using one or more program design language or any combination. The program 

design language includes object oriented program design language such as Java, Smalltalk 

and C++, and further includes conventional process-type program design language such as 

"C" or similar program design language. The program codes may be completely or partially 25 

executed on a user computer, performed as an independent software packet, partially 

executed on the user computer and partially executed on a remote computer, or completely 

executed on the remote computer or a server. In a case of involving the remote computer, the 

remote computer may connect to the user computer via any type of network such as a local 

area network (LAN) and a wide area network (WAN). Alternatively, the remote computer 30 

may connect to an external computer (such as achieving internet connection by services 

provided by the internet network service provider). 
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[0107] The flowcharts and block diagrams shown in drawings show a system architecture, 

function and operation which may be implemented by the system, method and computer 

program product according to the embodiments of the present disclosure. Each block in the 

flowcharts or the block diagram may represent a part of a module, a program section or 

codes including executable instructions for implementing specified logic functions. It should 5 

be noted that, in alternative embodiments, functions denoted in the blocks may be performed 

in an order different from the order denoted in the drawing. For example, operations in two 

blocks connected successively may be performed in parallel, or may be performed in an 

opposite order, depending on the involved function. It should be noted that, each block in the 

block diagrams and/or flowcharts, and a combination of blocks in the block diagrams and/or 10 

flowcharts may be implemented by a dedicated hardware system for performing specified 

functions or operations, or may be implemented by a combination of dedicated hardware and 

computer instructions. 

[0108] Units involved in the embodiments of the present disclosure may be implemented 

by software or hardware. The units may be provided in a processor. For example, a processor 15 

includes a receiving unit, an obtaining unit and a generating unit. Names of the units do not 

limit the units in some cases. For example, the receiving unit may be described as a unit 

receiving a model evaluation data request sent by the target device. The target device 

includes the participant of the joint training model. 

[0109] Preferred embodiments of the present disclosure and the applied technical 20 

principles are described above. It should be understood by those skilled in the art that the 

scope of the embodiments of the present disclosure is not limited by the technical solutions 

formed by specific combinations of the above technical features, and other technical 

solutions formed by any combination of the above technical features or equivalents thereof 

without departing from the invention concept shall fall within the protection scope of the 25 

present disclosure, for example, the technical solution formed by replacing between the 

above technical features and technical features having similar functions disclosed (not 

limited) in the embodiments of the present disclosure.   
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CLAIMS 

 

1. A method for evaluating a joint training model, comprising: 

receiving a model evaluation data request sent by a target device, wherein the target 

device comprises a participant of the joint training model; 5 

obtaining a sample set matching with the model evaluation data request, wherein the 

matching sample set comprises tagged data associated with the joint training model; and 

generating model evaluation data of the joint training model according to the matching 

sample set. 

 10 

2. The method according to claim 1, wherein the model evaluation data request 

comprises data division information, and the data division information indicates a division 

method of samples; 

and wherein the obtaining a sample set matching with the model evaluation data request 

comprises: 15 

obtaining a sample set for training the joint training model; and 

selecting samples from the sample set according to the data division information, to 

form a sample set matching with the model evaluation data request. 

 

3. The method according to claim 2, wherein the generating model evaluation data of 20 

the joint training model according to the matching sample set comprises: 

dividing the matching sample set into a training sample set and a test sample set; and 

generating index change information of the joint training model by using the matching 

sample set, wherein the index change information of the joint training model is used to 

indicate change of model evaluation data of the joint training model over time. 25 

 

4. The method according to claim 3, wherein the model evaluation data request further 

comprises data search permission information, wherein the data search permission 
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information is used to indicate at least one dimension of the index change information; 

and wherein the method further comprises: 

extracting model evaluation data matching with the data search permission information 

from the index change information; and 

sending the matching model evaluation data to the target device. 5 

 

5. An apparatus for evaluating a joint training model, comprising: 

a receiving unit, configured to receive a model evaluation data request sent by a target 

device, wherein the target device comprises a participant of the joint training model; 

an obtaining unit, configured to obtain a sample set matching with the model evaluation 10 

data request, wherein the matching sample set comprises tagged data associated with the 

joint training model; and 

a generating unit, configured to generate model evaluation data of the joint training 

model according to the matching sample set. 

 15 

6. A system for evaluating a joint training model, comprising: 

a first participating terminal, configured to: obtain a local sample set, wherein samples 

in the local sample set are tag-free data for training the joint training model; generate a 

model evaluation data request of a joint training model associated with the local sample set; 

send the model evaluation data request to a second participating terminal, wherein the 20 

second participating terminal and the first participating terminal jointly train the joint 

training model; and 

the second participating terminal, configured to receive the model evaluation data 

request sent by the first participating terminal; obtain a sample set matching with the model 

evaluation data request, wherein the matching sample set comprises tagged data associated 25 

with the joint training model; and generate model evaluation data of the joint training model 

according to the matching sample set. 
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7. The system according to claim 6, wherein the model evaluation data request 

comprises data division information; 

and wherein the first participating terminal is further configured to: generate data 

division information according to feature dimensions of samples in the local sample set, 

wherein the data division information is used to indicate a division method of samples. 5 

 

8. The system according to claim 6 or 7, wherein the first participating terminal is 

further configured to:  

obtain model evaluation data of the joint training model from the second participating 

terminal; and 10 

adjust the joint training model based on the model evaluation data. 

 

9. A server, comprising: 

one or more processors; and 

a storage apparatus storing one or more programs, 15 

wherein the one or more programs, when being executed by the one or more processors, 

cause the one or more processors to implement the method according to any one of claims 1 

to 4. 

 

10. A computer readable medium storing computer programs, wherein the programs are 20 

executed by a processor to implement the method according to any one of claims 1 to 4. 

  

 

     


