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on the vector representations of the user query and the one of one
or more suggested answers, respectively, to extract features; and
mapping convolution results of the vector representations of the
user query and the vector expression of the one of one or more
suggested answers into a sample annotating space, to obtain a
matching result of the user query.
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Question Answer Matching Method, System and Storage Medium

Cross Reference to Related Application

[0001] The present application is based on and claims priority to Chinese Patent Application
No. 201811340892.4, filed on November 12, 2018, which is incorporated herein by reference in
its entirety.

Technical Field

[0002] The present invention relates to the field of information retrieval technologies, and in
particular, to a question answer matching method, system and storage medium in a smart
transaction scenario.

Background

[0003] In a smart transaction scenario, the demand for question and answer is high. Namely, a
user inputs a query (e.g., an input request string of the user) and expects to obtain a concise
answer to meet the demand for obtaining information. In the process of solving this problem, one
important intermediate step is how to determine whether a short answer (e.g., the form of a single
sentence) matches the query of the user.

[0004] Existing conventional methods are mainly based on artificial rules and features, e.g.,
Named Entity Recognition (NER), Term Frequency-Inverse Document Frequency (e.g., TF-IDF),
and template matching. These methods have the following drawbacks:

[0005] 1) a lot of manual work is required to observe samples and then design rules and
features;

[0006] 2) inconsistent capabilities of expressing different features, and insufficient
generalization capabilities for mass data; and

[0007] 3) the overall effect of the model is limited by the accuracy of a model for feature
extraction at an earlier stage, e.g., the NER model.

Summary

[0008] To solve the above-described problems, this specification provides a question answer
matching system and method, and a question answering processing device and medium.

[0009] According to a first aspect of one or more embodiments of this specification, a question
answer matching method based on a convolutional neural network is provided. The method
comprises transforming the user query and one of one or more suggested answers corresponding
to the user query by using a pre-trained word vector to obtain vector representations of the user
query and the one of one or more suggested answers corresponding to the user query; performing

a convolutional operation on the vector representations of the user query and the one of one or
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more suggested answers, respectively, to extract features; and mapping convolution results of the
vector representations of the user query and the vector expression of the one of one or more
suggested answers into a sample annotating space, to obtain a matching result of the user query,
wherein the convolutional operation on the vector expression of the user query does not share a
configuration parameter with the convolutional operation on the vector expression of the one of
one or more suggested answers, the configuration parameter including a weight parameter and/or
a bias parameter.

[0010] In some embodiments, the question answer matching method further comprises: using a
positive sample and a negative sample in a pre-constructed dataset as training data to train the
convolutional neural network from end to end to obtain an answer matching the user query.
[0011] In some embodiments, the question answer matching method further comprises
obtaining, from existing data, a positive sample based on a query and a best answer
corresponding to the query, a negative sample based on the query and a randomly sampled
answer not corresponding to the query, and another negative sample based on the query and an
answer with literal similarities to the query, thereby to construct the pre-constructed dataset
corresponding to the query and apply the pre-constructed dataset to the convolutional neural
network.

[0012] In some embodiments, the question answer matching method further comprises:
collecting query data from users and encyclopedia data as corpuses, the query data comprising a
plurality of queries; and training the pre-trained word vector based on the corpuses.

[0013] In some embodiments, the query data is filtered based on a number of iterations of each
of the plurality of queries when the query data is collected.

[0014] According to a second aspect of one or more embodiments of this specification, a
question answer matching system for providing a matching answer to a user query based on a
convolutional neural network is provided. The system comprises one or more processors and one
or more non-transitory computer-readable storage media storing instructions executable by the
one or more processors to cause the system to perform operations comprising transforming the
user query and one of one or more suggested answers corresponding to the user query by using a
pre-trained word vector to obtain vector representations of the user query and the one of one or
more suggested answers corresponding to the user query; performing a convolutional operation
on the vector representations of the user query and the one of one or more suggested answers,
respectively, to extract features; and mapping convolution results of the vector representations of
the user query and the vector expression of the one of one or more suggested answers into a

sample annotating space, to obtain a matching result of the user query, wherein the convolutional
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operation on the vector expression of the user query does not share a configuration parameter
with the convolutional operation on the vector expression of the one of one or more suggested
answers.

[0015] According to a third aspect of one or more embodiments of this specification, a
non-transitory computer-readable storage medium for providing a matching answer to a user
query based on a convolutional neural network is provided. The storage medium is configured
with instructions executable by one or more processors to cause the one or more processors to
perform operations comprising: transforming the user query and one of one or more suggested
answers corresponding to the user query by using a pre-trained word vector to obtain vector
representations of the user query and the one of one or more suggested answers corresponding to
the user query; performing a convolutional operation on the vector representations of the user
query and the one of one or more suggested answers, respectively, to extract features; and
mapping convolution results of the vector representations of the user query and the vector
expression of the one of one or more suggested answers into a sample annotating space, to obtain
a matching result of the user query, wherein the convolutional operation on the vector expression
of the user query does not share a configuration parameter with the convolutional operation on
the vector expression of the one of one or more suggested answers.

[0016] According to the specification, a set of word vectors with strong generalization
capabilities can be pre-trained as basic features, and moreover, corresponding training datasets
can be constructed to train a convolutional neural network for providing the a matching answer to
a user query in a smart transaction scenario. Furthermore, an end to end (e.g., one model is used
throughout the entire process from original data input to final output) matching model is obtained
through training by using the expression capability of the convolutional neural network. As a
result, for a query from a user, the question answer matching method and/or system of the
specification can be used to provide an accurate matching answer to the user.

Brief Description of the Drawings

[0017] FIG. 1 is a schematic block diagram of a question answer matching system based on a
convolutional neural network according to some embodiments of the specification.

[0018] FIG. 2 is a schematic flow chart of a question answer matching method according to
some embodiments of the specification.

[0019] FIG. 3 is a schematic block diagram of a question answer matching system according to
some embodiments of the specification.

[0020] FIG. 4 is a schematic flow chart of a question answer matching method according to

some embodiments of the specification.
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[0021] FIG. 5 is a block diagram of a question answering processing device according to some
embodiments of the specification.

Detailed Description

[0022] Embodiments will be described in detail, with examples shown in the accompanying
drawings. When the description below involves the accompanying drawings, unless otherwise
indicated, the same numeral in different accompanying drawings stands for the same element or
similar elements. The implementation manners described in the following embodiments do not
represent all the implementation manners consistent with the specification. Rather, they are
examples of the apparatuses and methods described in detail in the attached claims and consistent
with some aspects of one or more embodiments of the specification.

[0023] FIG. 1 is a schematic block diagram of a question answer matching system based on a
convolutional neural network according to some embodiments of the specification.

[0024] FIG. 2 is a schematic flow chart of a question answer matching method according to
some embodiments of the specification.

[0025] The question answer matching system and method according to some embodiments of
the specification will be described below with reference to FIG. 1 and FIG. 2.

[0026] In the specification, a question answer matching system 100 comprises a convolutional
neural network 110. As shown in the structural diagram of the convolutional neural network 110
in FIG. 1, first, a query inputted by a user and one of at least one suggested answer corresponding
to the query are input into the convolutional neural network from two ends, respectively, and
then are transformed in the first layer of the convolutional neural network (e.g., the word
embedding layers), respectively, by using a pre-trained word vector to obtain vector
representations of the query and the suggested answer. Subsequently, a convolutional neural
network model is trained from end to end by using a positive sample and a negative sample in a
pre-constructed dataset as training data in a subsequent layer of the convolutional neural network
(e.g., a convolutional layer and a fully connected layer), thereby obtaining an answer matching
the user query.

[0027] For example, as shown in FIG. 1, the question answer matching system 100 provided by
the specification is used for providing a matching answer to a user query, wherein the system
comprises the convolutional neural network 110, and the convolutional neural network 110
comprises:

[0028] a word embedding layer on a query side and an answer side, respectively, and
configured to use a pre-trained word vector for expressing a basic feature in the respective layer

to transform the query and one of at least one suggested answer corresponding to the query,
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respectively, to obtain vector representations of the query and the corresponding suggested
answer;

[0029] a convolutional layer on the query side and the answer side, respectively, (e.g., the
convolutional layer 1 and the convolutional layer 2 shown in FIG. 1) and configured to perform a
convolutional operation on the vector representations of the query and the suggested answer so as
to extract features; and

[0030] a fully connected layer, wherein convolutional results from the query side and the
answer side after convolution by the convolutional layers are all input into the fully connected
layer, and a matching result is output from the fully connected layer.

[0031] Here, the word embedding layer on the query side shares the pre-trained word vector
with the word embedding layer on the answer side, while the two convolutional layers at the
query side and the answer side do not share weight parameters and bias parameters.

[0032] In some embodiments, although one fully connected layer is shown in FIG. 1, the
convolutional neural network of the question answer matching system in the specification may
include one or more fully connected layers, which is not limited by the specification.

[0033] Here, the at least one suggested answer corresponding to the user query may be selected,
for example, from encyclopedia data (e.g., Wikipedia, Baidu Baike, and the like), or may be
selected, for example, from a special database, which is not limited by the specification.

[0034] In some embodiments, the two word embedding layers of the convolutional neural
network may share parameters, and the shared parameters may include the pre-trained word
vector, e.g., the two word embedding layers may be the same. In some embodiments, the two
convolutional layers may not share parameters (e.g., configuration parameters such as weight
parameters and/or bias parameters), e.g., the two corresponding sides of query and answer use
different convolutional layers to extract features. Namely, in these examples, the two
convolutional layers are different (which are illustrated as the convolutional layer 1 and the
convolutional layer 2 in FIG. 1, respectively). When different convolutional layers are used to
extract features, as in some embodiments of the specification, query data and answer data may
have significantly different distributions and forms. When different convolutional layers are used
at the query side and the answer side to extract features, the obtained final answer may have
higher degree of matching.

[0035] In addition, when the degree of matching between a query and one of multiple answers
corresponding to the query is calculated, a classified (positive sample or negative sample) loss
function may be used to replace the conventionally used sorting loss function (the degree of

matching is greater for positive samples than for negative samples), and the reason is that the
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conventionally used sorting loss function is more suitable for a searching scenario. For example,
a user inputs a question, the system may provide a plurality of answers for the user to select, and
the plurality of answers provided by the system may be provided according to relative degrees of
matching. In the end, the user himself/herself chooses a relatively suitable one. In the case where
the system directly provides a matching answer in the specification, however, it has to be the
system that makes the choice. It is possible that there may be no answer that truly matches. In
this case, the answer’s own degree of matching may be considered, rather than the relative degree
of matching compared with other answers (e.g., which one is more relevant and more matching
compared with other answers). Therefore, the classified loss function is considered to be used in
the specification to replace the conventionally used sorting loss function.

[0036] Correspondingly, the question answer matching method according to some
embodiments of the specification as shown in FIG. 2 is used for providing a matching answer to
a user query, wherein the method is based on the above convolutional neural network 110.
[0037] Here, in step 210, a query input by a user and one of at least one suggested answers
corresponding to the query are transformed, respectively, by using a pre-trained word vector to
obtain vector representations of the query and the corresponding suggested answer.

[0038] Then, in step 220, a convolutional operation is performed on the vector representations
of the query and feature expression of the corresponding suggested answer, respectively, to
extract features.

[0039] Subsequently, in step 230, convolution results of the vector representations of the query
and the corresponding suggested answer are mapped into a sample annotating space to obtain a
matching result of the query.

[0040] Here, when the operation to obtain vector representations for the query and the
suggested answer corresponding to the query is executed in step 210, the pre-trained word vector
is shared for use, while the convolutional operation on the query does not share a configuration
parameter (e.g., a weight parameter and/or a bias parameter in convolutional operations) with the
convolutional operation on the corresponding suggested answer in step S120.

[0041] FIG. 3 is a schematic block diagram of a question answer matching system according to
some embodiments of the specification.

[0042] As shown in FIG. 3, in addition to the above convolutional neural network 110, the
question answer matching system 100 may further comprise a word vector pre-training module
120 and a dataset constructing module 130.

[0043] For example, the word vector pre-training module 120 is configured to collect query

data from users and encyclopedia data as corpuses, the query data comprising a plurality of
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queries, and train the pre-trained word vector based on the corpuses.

[0044] FIG. 4 is a schematic flow chart of a question answer matching method according to
some embodiments of the specification.

[0045] As shown in FIG. 4, in step 401, a process of pre-training word vectors is performed to
obtain a pre-trained word vector with a strong generalization capability as a unified basic feature.
[0046] As described above, in conventional methods, basic features are often obtained from
standard encyclopedia data (e.g., Wikipedia, Baidu Baike, and the like) based on artificial rules
and features, which leads to the problems described in the Background section, such as
inconsistent capabilities of expressing different features, insufficient generalization capabilities
for mass data, the overall effect of the model being limited by the accuracy of a model for feature
extraction at an earlier stage, and the like. Therefore, the method here is intended to obtain a
word vector with a strong generalization capability as a unified basic feature.

[0047] The embodiments of the specification take into account that standard encyclopedia data
has low degree of matching with colloquial questions often posed by users in practical operations,
as the standard encyclopedia data is often formal and standardized. Therefore, the embodiments
adopt the following method: collecting user inputs (e.g., queries from users) before training the
word vector, so that the collected colloquial query data is used as a corpus source for training the
word vector.

[0048] In some embodiments, the above-described query data or corpus input by users may be
character strings input by the users or speech data input by the users, or may even be a mixture of
texts and speech, e.g., the specification supports a variety of query data or corpus, such as speech,
text, and a combination of speech and text.

[0049] For example, a piece of speech-type query data may be first converted to text data,
during which certain precision processing may be performed on the text data obtained from the
conversion, thereby converting a speech query to a text query.

[0050] Furthermore, for a piece of query data with mixed text and speech, the above processing
is performed first on the speech data thereof, and then the text data obtained from the speech
processing is combined with the text data in the query to obtain the final query text data.

[0051] Alternatively, other operations and processing may be performed on the speech data to
obtain corresponding textualized data.

[0052] In some embodiments, query data or the corresponding corpus may be directly collected
from user inputs or from a system’s log (e.g., the log file of Shenma Search), or in another
suitable manner.

[0053] In some embodiments, when user queries are collected, recent data may be collected,
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such as data from the most recent 60 days, and then low-frequency queries are filtered out
according to the corresponding number of querying times. The low-frequency queries that are
filtered out are often, for example, queries that are not complete questions, illegal or incompliant
queries, unrecognizable queries, and the like. Accordingly, the query data is simplified so as to
improve the processing speed and efficiency, and meanwhile, improve the generalization
capability of word vectors. In other words, queries with more extensive applications are selected
as much as possible to construct and train a word vector as a unified vector representation basis.
[0054] Subsequently, public encyclopedia data (e.g., Wikipedia data, Baidu Baike data, and the
like) may be downloaded for pre-processing (e.g., conversion from traditional version to
simplified version and the like). Then, these two pieces of data, e.g., the query data from the user
input and the query data from the download, are combined, to obtain the word vectors by training
based on a word vector embedding method (e.g., the Swivel algorithm).

[0055] A person having ordinary skill in the art understands that query data or corpus has an
uneven pattern distribution with some queries or words having high frequencies of occurrence
and others having low frequencies of occurrence. According to experimental tests, it can be seen
that word vectors trained with the Swivel algorithm have strong generalization capabilities and
better effects compared to others. The effect is particularly good for word vectors of
low-frequency words in the corpus.

[0056] In this step, in addition to considering the co-occurrence relationship between words in
local context as what conventional methods do, information like word frequency is also
considered from a global perspective. For example, in this step, the specification not only
proposes direct use of user inputs as the query data or one of the corpuses for training word
vectors, but also further considers the applicability, standardization, and popularity of the query
data or corpus, thereby achieving strong generalization capabilities for the word vectors obtained
from training.

[0057] In addition, the question answer matching system according to the specification may use
a positive sample and a negative sample in a pre-constructed dataset as training data to train a
convolutional neural network model from end to end, thereby obtaining an answer matching the
user query.

[0058] For example, the question answer matching system 100 according to some embodiments
of the specification further comprises a dataset constructing module 130. The dataset
constructing module 130 is configured to obtain a query and a best answer corresponding to the
query from existing question answering data and form positive sample, use randomly sampled

answers not corresponding to the query in the question answering data as negative samples, and
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further use answers sampled from the question answering data and having literal similarities to
the query as negative samples, thereby constructing a dataset corresponding the query and
applying the constructed dataset to the convolutional neural network.

[0059] In addition, as shown in FIG. 4, the dataset constructing operation is performed in step
402.

[0060] For example, a query and answers corresponding the query (for example, questions on
Baidu Knows, Zhihu, and the like and the corresponding answers) are captured from existing
question answering data (such as the question answering webpage library of Shenma Search),
and these answers are screened to keep the query and some suggested answers (at least one) from
the corresponding answers thereof. For example, the screening method may be that the question
and short answers with a length shorter than 50 characters corresponding to this question are kept.
The specification does not limit the manner of screening question answering data. Subsequently,
the query and a best answer corresponding to the query are formed into a pair as a positive
sample, randomly sampled one or more answers from answers not answering the query are used
as negative samples, and lastly, one or more answers having literal similarities to the query are
sampled as negative samples.

[0061] In this step, the focus is on the construction of negative samples, because models trained
only with randomly sampled negative samples do not yield good results. As a result, this solution
adopts a manner in which incorrect answers similar in text to the question are used as negative
samples to guide a model to capture correspondence relationship, rather than literal similarity in
text, between questions and answers, thereby improving the accuracy of sample training.

[0062] In some embodiments, in order to improve the efficiency of data sampling, the method
may perform semantic hashing on query text and answer text, and then sample incorrect answers
similar to the query as negative samples on the basis of hash coding to construct a dataset
corresponding to user queries.

[0063] The significant technical effects of the specification are shown by the following
experimental data:

[0064] 1) When the negative samples of the specification are not used to train a model, the
positive reverse ratio on the test set is 1.7; after the negative samples of the specification are used
to train a model, the positive reverse ratio is improved to around 1.8;

[0065] 2) When the classified loss function is used to train a model, the positive reverse ratio on
the test set is 1.94; on the other hand, when the conventional sorting loss function is used, the
positive reverse ratio is correspondingly 1.83.

[0066] Actual examples are provided below. For example, the query input by a user is “how

9



WO 2020/102040 PCT/US2019/060615

was the first bird in the world born.”

[0067] The most matching three answers obtained through the question answer matching
system and method according to the specification are:

[0068] 1) But the theropod dinosaur origin hypothesis has been rejected by the international
science community;

[0069] 2) There are two hypotheses that are popular with the international science community:
the hypothesis that birds are originated from theropod dinosaur and the hypothesis that birds have
non-dinosaur origins;

[0070] 3) Archaeopteryx both have features of birds and are similar in some respects to reptiles,
and therefore, it is a strong piece of evidence that birds are evolved from reptiles.

[0071] With regard to this query, the most matching three answers obtained through the
conventional model are:

[0072] 1) Stupid birds... because stupid birds start to fly early;

[0073] 2) But the theropod dinosaur origin hypothesis has been rejected by the international
science community;

[0074] 3) Birds are fully covered by feather, the body is streamlined, front limbs have become
wings, rear limbs have become two feet to support the body weight, and all, except for a very
small number of kinds, can fly.

[0075] From the above quantitative and qualitative experiments, it can be seen that the question
answer matching system and method according to the specification yields more accurate answers
than conventional methods do.

[0076] FIG. 5 is a block diagram of a question answer matching device according to some
embodiments of the specification.

[0077] Referring to FIG. 5, the question answer matching device comprises a memory 10 and a
processor 20.

[0078] The processor 20 may be a multi-core processor or may comprise a plurality of
processors. In some embodiments, the processor 20 may comprise a general primary processor
and one or more special co-processors, such as a graphics processing unit (GPU), a digital signal
processor (DSP), and the like. In some embodiments, the processor 20 may be implemented with
a customized circuit, such as an Application Specific Integrated Circuit (ASIC) or a Field
Programmable Gate Arrays (FPGA).

[0079] The memory 10 may comprise a variety of storage units, such as a system memory, a
Read-Only Memory (ROM), and a permanent storage device, wherein the ROM may store

stationary data or instructions required by the processor 20 or other modules of a computer. The
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permanent storage device may be a readable and writable storage device. The permanent storage
device may be a non-volatile storage apparatus that will not lose stored instructions and data even
when the power to the computer is cut off. In some embodiments, a large capacity storage
apparatus (e.g., a magnetic or optic disk or a flash memory) is used as the permanent storage
device. In some other embodiments, the permanent storage device may be a removable storage
device (e.g., a floppy disk or an optical drive). The system memory may be a readable and
writable storage device or a volatile readable and writable storage device, such as a Dynamic
Random-Access Memory. The system memory may store some or all instructions and data
required by the processor during running. In addition, the memory 10 may comprise any
combination of computer readable storage media, including various semiconductor storage chips
(DRAM, SRAM, SDRAM, flash memory, programmable Read-Only Memory), and magnetic
disks and/or optic disks may also be used. In some embodiments, the memory 10 may comprise
readable and/or writable removable storage devices, such as Compact Discs (CD), Read-Only
Digital Versatile Disc (e.g., DVD-ROM, dual-layer DVD-ROM), Read-Only Blu-ray Disc, Ultra
Density Optical, flash memory card (e.g., SD card, min SD card, Micro-SD card, and the like),
magnetic floppy disks, and the like. The computer readable storage media do not include carriers
or transient electronic signals transmitted in a wireless or wired manner.

[0080] The memory 10 may store executable codes, and when executed by the processor 20, the
executable codes cause the processor 20 to implement the above-described method.

[0081] In addition, the method according to the specification may also be embodied as a
computer program or computer program product. The computer program or computer program
product include computer program codes and instructions for executing the above-described
steps defined in the above-described method according to the specification.

[0082] Alternatively, the specification may also be embodied as a non-transitory
machine-readable storage medium (or a computer-readable storage medium or a
machine-readable storage medium), wherein the machine-readable storage medium stores
executable codes (or computer programs or computer instructions). When the executable codes
are executed by a processor of an electronic device (or a computing device, server, etc.), the
executable codes cause the processor to implement steps of the above method according to the
specification.

[0083] Various logic blocks, modules, circuits, and algorithm steps described with reference to
the disclosure herein may be implemented as electronic hardware, computer software, or a
combination thereof.

[0084] Flow charts, block diagrams, and the like in the accompanying drawings illustrate
11
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system architectures, functions, and operations that may be implemented by the system and
method according to a plurality of embodiments of the specification. Each block in the flow
charts and block diagrams may represent a module, a program segment, or a part of code, and the
module, program segment, or part of code comprises one or more executable instructions for
achieving prescribed logic functions. In some embodiments, functions marked in blocks may also
occur in an order different from what is marked in the accompanying drawings. For example, two
consecutive blocks may actually be executed substantially in parallel, or may be executed in a
reverse order, which depends on involved functions. Each block in the block diagrams and/or
flow charts and a combination of blocks in the block diagrams and/or flow charts may be
implemented by a dedicated hardware-based system for executing prescribed functions or
operations or may be implemented by a combination of dedicated hardware and computer
instructions.

[0085] The above embodiments are exemplary, not exhaustive. Without departing from the
scope and spirit of the described embodiments, many modifications and variations are obvious to
those of ordinary skills in the art. The selection of terms herein is intended to best describe the
principle, practical applications, or improvements to technologies on the market of the
embodiments, or to enable others of ordinary skills in the art to understand the embodiments

disclosed herein.
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What is claimed is:

1. A question answer matching method for providing a matching answer to a user query,
the method being based on a convolutional neural network and comprising:

transforming the user query and one of one or more suggested answers corresponding to
the user query by using a pre-trained word vector to obtain vector representations of the user
query and the one of one or more suggested answers corresponding to the user query;

performing a convolutional operation on the vector representations of the user query and
the one of one or more suggested answers, respectively, to extract features; and

mapping convolution results of the vector representations of the user query and the vector
expression of the one of one or more suggested answers into a sample annotating space, to obtain
a matching result of the user query,

wherein the convolutional operation on the vector expression of the user query does not
share a configuration parameter with the convolutional operation on the vector expression of the
one of one or more suggested answers.

2. The question answer matching method according to claim 1, wherein the method
further comprises:

using a positive sample and a negative sample in a pre-constructed dataset as training data
to train the convolutional neural network from end to end to obtain an answer matching the user
query.

3. The question answer matching method according to claim 2, wherein the method
further comprises:

obtaining, from existing data, a positive sample based on a query and a best answer
corresponding to the query, a negative sample based on the query and a randomly sampled
answer not corresponding to the query, and another negative sample based on the query and an
answer with literal similarities to the query, thereby to construct the pre-constructed dataset
corresponding to the query and apply the pre-constructed dataset to the convolutional neural
network.

4. The question answer matching method according to claim 1, wherein the method
further comprises:

collecting query data from users and encyclopedia data as corpuses, the query data
comprising a plurality of queries; and

training the pre-trained word vector based on the corpuses.

5. The question answer matching method according to claim 4, wherein the query data is
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filtered based on a number of iterations of each of the plurality of queries when the query data is
collected.

6. A question answer matching system for providing a matching answer to a user query
based on a convolutional neural network, the system comprising one or more processors and one
or more non-transitory computer-readable storage media storing instructions executable by the
one or more processors to cause the system to perform operations comprising:

transforming the user query and one of one or more suggested answers corresponding to
the user query by using a pre-trained word vector to obtain vector representations of the user
query and the one of one or more suggested answers corresponding to the user query;

performing a convolutional operation on the vector representations of the user query and
the one of one or more suggested answers, respectively, to extract features; and

mapping convolution results of the vector representations of the user query and the vector
expression of the one of one or more suggested answers into a sample annotating space, to obtain
a matching result of the user query,

wherein the convolutional operation on the vector expression of the user query does not
share a configuration parameter with the convolutional operation on the vector expression of the
one of one or more suggested answers.

7. The question answer matching system according to claim 6, wherein the operations
further comprise:

using a positive sample and a negative sample in a pre-constructed dataset as training data
to train the convolutional neural network from end to end to obtain an answer matching the user
query.

8. The question answer matching system according to claim 7, wherein the operations
further comprise:

obtaining, from existing data, a positive sample based on a query and a best answer
corresponding to the query, a negative sample based on the query and a randomly sampled
answer not corresponding to the query, and another negative sample based on the query and an
answer with literal similarities to the query, thereby to construct the pre-constructed dataset
corresponding to the query and apply the pre-constructed dataset to the convolutional neural
network.

9. The question answer matching system according to claim 6, wherein the operations
further comprise:

collecting query data from users and encyclopedia data as corpuses, the query data
comprising a plurality of queries; and
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training the pre-trained word vector based on the corpuses.

10. The question answer matching system according to claim 9, wherein the query data is
filtered based on a number of iterations of each of the plurality of queries when the query data is
collected.

11. A non-transitory computer-readable storage medium for providing a matching answer
to a user query based on a convolutional neural network, configured with instructions executable
by one or more processors to cause the one or more processors to perform operations comprising:

transforming the user query and one of one or more suggested answers corresponding to
the user query by using a pre-trained word vector to obtain vector representations of the user
query and the one of one or more suggested answers corresponding to the user query;

performing a convolutional operation on the vector representations of the user query and
the one of one or more suggested answers, respectively, to extract features; and

mapping convolution results of the vector representations of the user query and the vector
expression of the one of one or more suggested answers into a sample annotating space, to obtain
a matching result of the user query,

wherein the convolutional operation on the vector expression of the user query does not
share a configuration parameter with the convolutional operation on the vector expression of the
one of one or more suggested answers.

12. The storage medium according to claim 11, wherein the operations further comprise:

using a positive sample and a negative sample in a pre-constructed dataset as training data
to train the convolutional neural network from end to end to obtain an answer matching the user
query.

13. The device according to claim 12, wherein the operations further comprise:

obtaining, from existing data, a positive sample based on a query and a best answer
corresponding to the query, a negative sample based on the query and a randomly sampled
answer not corresponding to the query, and another negative sample based on the query and an
answer with literal similarities to the query, thereby to construct the pre-constructed dataset
corresponding to the query and apply the pre-constructed dataset to the convolutional neural
network.

14. The device according to claim 11, wherein the operation further comprise:

collecting query data from users and encyclopedia data as corpuses, the query data
comprising a plurality of queries; and

training the pre-trained word vector based on the corpuses.

15. The device according the claim 14, wherein the query data is filtered based on a
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number of iterations of each of the plurality of queries when the query data is collected.
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