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RELATED EXPRESSION EXTRACTION
DEVICE AND RELATED EXPRESSION
EXTRACTION METHOD

TECHNICAL FIELD

[0001] The present invention relates to a related expres-
sion extraction device and a related expression extraction
method.

BACKGROUND ART

[0002] End-to-end learning based on deep learning (an
assessment model 2 or a “second comparative assessment
model” described later) expands a possibility of analysis for
natural language accompanying dialogue, information rec-
ommendation, and guidance by a mechanism different from
basic analysis (an assessment model 1 described later and a
“first comparative assessment model” described later that is
a method of understanding a similarity based on a frequency
of' a word or the like by utilizing frequency statistics in the
case of inter-text comparison assessment model) such as
appearance statistics and syntax analysis of words in the
related art.
[0003] For example, in machine translation, by perform-
ing the end-to-end learning using a large amount of bilingual
data, highly accurate translation is implemented without
requiring an intermediate state such as a syntax tree or a
predicate term structure.
[0004] However, a large amount of data cannot be pre-
pared for any task. In such a task, it is considered that
accuracy can be improved by attaching importance to a basic
analysis result. In addition, an improvement in accuracy can
be expected by using different assessment models having
different features. For the purpose of implementing an
effective question-answering system based on such a con-
sideration, Non-PTL. 1 adopts a method of appropriately
selecting the assessment model 1 and the assessment model
2 as follows.
[0005] The assessment model 1 is an assessment method
in which a degree of influence of a result of symbol
matching (matching of appearance words or the like)
between an input question sentence and a prepared sentence
such as an answer candidate is large, and the assessment
model 2 uses deep learning in consideration that the degree
of the influence is smaller than that of the assessment model
1.
[0006] On the other hand, studies for implementing effec-
tive intellectual learning support are made. The result has a
large influence not only on the learning support, but also on
general systems that require adaptive instructions with a
user, such as dialogue, information recommendation, and
guidance.
[0007] In a technical art called “learning engineering” or
the like, in order to implement the effective intellectual
learning support, studies are made mainly from a viewpoint
of the following four elements, and it can also be considered
as a technique of effectively implementing the adaptive
instruction in a search system.
[0008] (1) “Area model”: expression of knowledge of
an educational object
[0009] (2) “Learner model™: expression of a learning
state and a progress state
[0010] (3) “Guidance model”: expression of guidance
strategy
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[0011] (4) “UI model™: expression of a user interface
and interaction

CITATION LIST

Non Patent Literature

[0012] Non-PTL 1: Sakata Wataru, other three persons,
“advanced FAQ search using both search engines TSUBAKI
and BERT in administrative dialogue system”, Proceedings
of the Twenty-fifth Annual Meeting of the Association for
Natural Language Processing, [online], March, 2019, The
Association for Natural Language Processing, [searched on
Jul. 27, 2020], Internet <URL:https://www.anlp.jp/proceed-
ings/annual_meeting/2019/pdf_d ir/F5-1.pdf>

SUMMARY OF INVENTION

Technical Problem

[0013] In “learning engineering” and the like, in order to
implement the effective intellectual learning support, appro-
priate and effective support for individual learners is per-
formed, and research targets include adaptive support, that
is, generation, presentation, and recommendation of infor-
mation (question, description, hint, scene, and the like) for
prompting a study, an assembly method of a question series
in a question exercise or training, a method of guiding a
study (guiding method), a method of proceeding a dialogue
with a learner, and the like corresponding to a feature (for
example, a “learner model”) of a state of a learner.

[0014] Also in the search system and a dialogue system, a
consideration of a state of a searcher or questioner who is a
subject of acquiring information that does not exist in
Non-PTL 1 (a consideration corresponding to the “learner
model”) is considered to be an effective problem in improv-
ing an effect of the adaptive instruction.

[0015] The invention is made in view of the above prob-
lem, and provides a related expression extraction device and
a related expression extraction method capable of accurately
extracting a related expression of an input text or the like by
considering a state of a searcher or a questioner (an amount
of prerequisite knowledge or the like) such as a learner
model in learning engineering when selecting an assessment
model in extraction of the related expression.

Solution to Problem

[0016] In order to solve the above problem, a related
expression extraction device according to one aspect of the
invention is a related expression extraction device for
extracting, with respect to input text data, a related expres-
sion related to content of the text data. The related expres-
sion extraction device includes a processor and a memory,
the memory stores related expression group data including at
least an answer to the content of the text data and a plurality
of comparative assessment models that perform comparative
assessment between the text data and the related expression
group data, and the processor receives an input of the text
data, performs at least one of categorization of the received
text data and determination of a structural pattern of the text
data, determines, based on a result of at least one of the
categorization of the text data and the determination of the
structural pattern of the text data, which of the plurality of
comparative assessment models is used to extract the related
expression group data, and extracts the related expression
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related to the content of the text data from the related
expression group data using the determined comparative
assessment model.

Advantageous Effects of Invention

[0017] According to the invention, it is possible to imple-
ment a related expression extraction device and a related
expression extraction method capable of accurately extract-
ing a related expression related to a search query or a
question sentence according to a situation.

BRIEF DESCRIPTION OF DRAWINGS

[0018] FIG. 1 is a diagram illustrating a schematic con-
figuration of a related expression extraction device accord-
ing to a first embodiment.

[0019] FIG. 2 is a flowchart illustrating an outline of an
operation of the related expression extraction device accord-
ing to the first embodiment.

[0020] FIG. 3 is a flowchart illustrating an example of the
operation of the related expression extraction device accord-
ing to the first embodiment.

[0021] FIG. 4 is a flowchart illustrating an example of an
operation of selecting and specifying a comparative assess-
ment model of the related expression extraction device
according to the first embodiment.

[0022] FIG. 5 is a flowchart illustrating another example
of the operation of selecting and specifying the comparative
assessment model of the related expression extraction device
according to the first embodiment.

[0023] FIG. 6 is a flowchart illustrating still another
example of the operation of selecting and specifying the
comparative assessment model of the related expression
extraction device according to the first embodiment.
[0024] FIG. 7 is a flowchart illustrating still another
example of the operation of selecting and specifying the
comparative assessment model of the related expression
extraction device according to the first embodiment.
[0025] FIG. 8 is a diagram illustrating a schematic con-
figuration of a related expression extraction device accord-
ing to a second embodiment.

[0026] FIG. 9 is a flowchart illustrating an outline of an
operation of the related expression extraction device accord-
ing to the second embodiment.

DESCRIPTION OF EMBODIMENTS

[0027] Hereinafter, embodiments of the invention will be
described with reference to the drawings. The embodiments
described below do not limit inventions according to the
claims, and all of elements and combinations thereof
described in the embodiments are not necessarily essential to
the solution of the invention.

[0028] In the drawings for illustrating the embodiments,
parts having the same functions are denoted by the same
reference numerals, and repeated description thereof will be
omitted.

[0029] In addition, in the following description, an expres-
sion such as “xxx data” may be used as an example of
information, but a data structure of the information may be
any structure. That is, in order to indicate that the informa-
tion does not depend on the data structure, “xxx data” can be
referred to as “xxx table”. Further, “xxx data” may be simply
referred to as “xxx”. In the following description, a con-
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figuration of each piece of information is an example, and
the information may be divided and held, or may be com-
bined and held.

[0030] In the following description, a process may be
described using a “program” as a subject, but the subject of
the process may be a program since the program is executed
by a processor (for example, a central processing unit
(CPU)) to appropriately perform a predetermined process
using a storage resource (for example, a memory) and/or a
communication interface device (for example, a port). The
process described using the program as the subject may be
a process performed by a processor or a computer including
a processor.

[0031] In order to solve the above problem, the related
expression extraction device according to the present
embodiment selects a plurality of assessment models in
accordance with a structural pattern of a text expressing a
related information candidate and a type or pattern of a
question or in accordance with a similarity or a degree of
relevance between an input sentence (search query or ques-
tion sentence) and the related information candidate (answer
candidate), thereby contributing to an improvement in an
effect of information analysis involving many natural lan-
guages such as dialogue and information recommendation.
[0032] Examples of selection criteria of the assessment
model include (1) the degree of relevance and the similarity
as a comparison result between the text expressing the
related information candidate and a text constituting the
input sentence and (2) a rule base (a type or pattern of the
question: a rule related to determination as to whether the
question is a specialized question or a general question).
[0033] Areason why attention is paid to the type or pattern
of the question is that a state or the like (learner model) of
an inputter (questioner) is not often reflected in the question.
This is because paying attention to the type or pattern of the
question also takes into account the state (as an example, an
amount of prerequisite knowledge of the questioner) of the
inputter (questioner or the like), and is considered to be
useful for implementing an interaction with enhanced adapt-
ability to the inputter. For example, “shallow question” and
“deep question” are examples of the type of question. Here,
the shallow question is a question that is relatively easy to
answer, and is basically basic knowledge that is publicly
described in the text. In addition, the deep question is a
relatively difficult question, and integration of various pieces
of information is required for an answer. With deepening of
understanding of a knowledge area (target area) to be a
question object, it is considered that necessity of knowledge
acquisition by the “deep question” is higher than the “shal-
low question” for the questioner (reference: Kazuhisa Seta,
other two persons, “Intelligent support of initiative active-
ness in open end learning space”, Artificial Intelligence, The
Japanese Society for Artificial Intelligence, March, 2020, 35,
No. 2, p208 to 217).

[0034] As the assessment models, the following models
are prepared as typical options in the present embodiment.
[0035] That is, as an assessment model 1 (first compara-
tive assessment model), a method (for example, a symbol
matching method) performed based on information known
by frequency statistics of a word or the like (a method of
utilizing the frequency statistics and understanding the simi-
larity based on the frequency of the word and the like in a
case of inter-text comparison) and by basic analysis such as
syntax analysis is given as a preferable example, and as an
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assessment model 2 (second comparative assessment
model), a basic analysis (it is not essential to provide
grammatical information of each language as external
knowledge) method such as deep learning is given as a
preferable example.

[0036] In the selection of the two assessment models,
whether information required by an input sentence (a search
query, a question sentence, or the like) can be regarded as
knowledge that is carefully described as a text is used as a
guideline. A preferable example that the information can be
regarded as the knowledge that is carefully described as a
text is a case where a keyword of the input sentence is
present in a related expression candidate group. In this case,
when the input sentence (the search query, the question
sentence, or the like) is compared with a part of the related
expression candidate group, an assessment model which has
high commonality relating to an appearance frequency of a
word or the like based on information obtained by morpho-
logical analysis or syntax analysis and in which the com-
monality is easily reflected in an assessment result is
selected.

Consideration when Selecting the Assessment
Model 1

[0037] The information required by the input sentence is
knowledge carefully expressed in the text, and is suitable for
a case where quotation of the information as it is is suitable
as an answer. It is a situation that is easy to respond by
simply selecting from a pair of a question sentence and an
answer sentence prepared in advance. In particular, when it
is confirmed that an important keyword of the input sentence
similarly exist in a related expression candidate, the degree
of matching of a word or the like with the input sentence is
relatively large since the same keyword is similarly used in
the related expression candidate and the input sentence, and
it is considered that related expression may be adopted as an
answer sentence according to a result of the assessment
model 1 (it is sufficient to trust magnitude of an assessment
score obtained by the assessment model 1).

Consideration when Selecting the Assessment
Model 2

[0038] It is suitable for a case where quotation of partial
information of the related expression candidate as it is is not
suitable as an answer. It is a situation that is difficult to
respond by simply selecting from a pair of a question
sentence and an answer sentence prepared in advance, and
a situation is assumed in which an answer is to be con-
structed after specifying information that is the answer from
the related expression candidate group after performing
interpretation including a synonym or a similar meaning
term, and integrated interpretation of a plurality of pieces of
information. In such an assumption, an assessment value of
the assessment model 2 is adopted instead of an assessment
value of the assessment model 1.

[0039] In the selection of whether the quotation of the
partial information of the related expression candidate group
as it is is suitable as an answer, attention is paid also to the
type and pattern of the question. As described above, this is
because paying attention to the type or pattern of the
question also takes into account the state (as an example, an
amount of prerequisite knowledge of the questioner) of the
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inputter (questioner or the like), and is considered to be
useful for implementing an interaction with enhanced adapt-
ability to the inputter.

[0040] As an example, it is considered that the case where
the quotation of the partial information of the related expres-
sion candidate group as it is is suitable as an answer (and
thus the assessment model 1 is selected as described above)
is a case where the shallow question is answered. This is
because the shallow question is a question that is relatively
easy to answer, and is basically assumed to be basic knowl-
edge that is carefully described as a text. On the other hand,
the deep question is a relatively difficult question, and
integration of various pieces of information is required for
an answer. Quotation of relative partial information as it is
is not suitable (thus, the assessment model 2 is selected).
[0041] Throughout the present specification, the term
“related expression” includes a broad meaning. As an
example, when the related expression extraction device is
used for document searching, for a search query, an expres-
sion that matches the query is a related expression. When the
related expression extraction device is used as a natural
dialogue system and a question sentence is input, a response
sentence that matches the question is a related expression.
When the related expression extraction device is used as an
automatic translation system, English that matches input
Japanese is a related expression.

First Embodiment

[0042] FIG. 1 is a configuration diagram of a related
expression extraction device according to the present
embodiment.

[0043] A related expression extraction device 1 illustrated
in FIG. 1 is a device capable of processing various types of
information, for example, an information processing device
such as a computer. The related expression extraction device
1 includes a processor 10, a memory 20, and a communi-
cation unit 40 that communicates with an external network
100. Further, the related expression extraction device 1
includes an input unit such as a mouse and a keyboard, and
a screen unit such as a display, as necessary.

[0044] The processor is, for example, a central processing
unit (CPU), a graphics processing unit (GPU), or a field-
programmable gate array (FPGA). The memory includes,
for example, a magnetic storage medium such as a hard disk
drive (HDD), and a semiconductor storage medium such as
a random access memory (RAM), a read only memory
(ROM), and a solid state drive (SSD). In addition, a com-
bination of an optical disk drive and an optical disk such as
a digital versatile disk (DVD) is also used as the memory. In
addition, a known storage medium such as a magnetic tape
medium is also used as the memory.

[0045] The memory stores a program such as firmware.
When an operation of the related expression extraction
device 1 is started (for example, when power is turned on)
, the program such as firmware is read-out from the memory
and executed, and overall control of the related expression
extraction device 1 is performed. In addition to the program,
the memory stores data and the like necessary for processes
of the related expression extraction device 1.

[0046] The related expression extraction device 1 accord-
ing to the present embodiment may be a so-called cloud in
which a plurality of information processing devices can
communicate with each other via a communication network.
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[0047] The memory 20 of the related expression extraction
device 1 according to the present embodiment stores, as
programs, a categorization program 21, a structural pattern
determination program 22, an assessment model determina-
tion program 23, a related expression extraction program 24,
and a preprocessing program 25, and functional units cor-
responding to the programs are implemented by executing
the programs. Functions performed by the functional units
corresponding to the programs will be described in detail
later.

[0048] In addition, the memory 20 of the related expres-
sion extraction device 1 according to the present embodi-
ment stores, as data, related expression candidate group data
26, a first comparative assessment model 27, a second
comparative assessment model 28, and a typical expression
pattern 29.

[0049] The related expression candidate group data 26
stores a question sentence Q and an answer sentence A
obtained based on an FAQ or the like as a pair. However, it
is not essential that Q & A is stored as a pair. The related
expression candidate group data 26 can refer to the entire
related expression candidate group or a part of the related
expression candidate group. The question sentence Q may
be a template that can determine a typical expression pattern
to be described later. The first comparative assessment
model 27 and the second comparative assessment model 28
are as described above. The typical expression pattern
representing the features of the “shallow question” and the
“deep question” described above is an example of the typical
expression pattern 29.

[0050] Next, the operation of the related expression
extraction device 1 according to the present embodiment
will be described with reference to flowcharts in FIGS. 2 to
7.

[0051] First, FIG. 2 is a flowchart illustrating an outline of
the operation of the related expression extraction device 1
according to the present embodiment.

[0052] Based on a search query (search term, search
sentence) received from or via the external network 100 or
the like, the related expression extraction device 1 performs
categorization of an input (an inputter attribute, an input
content, or the like) by the categorization program 21 (step
S100, hereinafter, may be referred to as “process A”). In
addition, the related expression extraction device 1 deter-
mines, by the structural pattern determination program 22, a
structural pattern of an object (as an example, a related
expression candidate group) including information (knowl-
edge or the like) desired to be searched based on the input
information (the search query or the question sentence) (step
S101, hereinafter, may be referred to as “process B”).
[0053] Next, the related expression extraction device 1
determines an assessment model (either the first comparative
assessment model 27 or the second comparative assessment
model 28) by the assessment model determination program
23 based on at least one of the categorization process and the
structural pattern determination process performed in steps
S100 and S101 (step S102, hereinafter, may be referred to as
“process C”).

[0054] Then, the related expression extraction device 1
ranks, by the related expression extraction program 24, the
related expression candidate from the related expression
candidate group data 26 in the order matching the search
query using the assessment model determined by the assess-
ment model determination program 23, and determines an
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answer with respect to the search query based on the ranking
(step S103, hereinafter, may be referred to as “process D”).
[0055] Next, a specific operation of the related expression
extraction device 1 according to the present embodiment
will be described with reference to flowcharts in FIGS. 3 to
7.

[0056] FIG. 3 is a flowchart illustrating an example of the
operation of the related expression extraction device 1
according to the present embodiment.

[0057] Based on the search query (search term, search
sentence) received from or via the external network 100 or
the like, the related expression extraction device 1 first
performs input analysis (preprocessing) of the search query
by the preprocessing program 25 (step S200). The prepro-
cessing program 25 performs a so-called preprocessing
operation in a general search system. Specifically, the pre-
processing program 25 divides the search query into seg-
ment units and word units by using, for example, a mor-
phological analysis method, and deletes a particle such as “te
ni wo ha”. Furthermore, the preprocessing program 25
performs preprocessing necessary for assessment model
determination to be described later. Specifically, the prepro-
cessing program 25 categorizes the search query or the like,
determines whether information necessary for an answer is
missing in the search query or the like, determines catego-
rization of a component of a law such as whether the search
query or the like requests a part of a requirement or requests
a part of a provision if the search query or the like relates to
a law, and further assesses a type or a pattern of the search
query or the like (whether the search query or the like is the
shallow question or the deep question described above).
[0058] Next, the related expression extraction device 1
selects and specifies a comparative assessment model (the
first comparative assessment model 27 and the second
comparative assessment model 28) according to the inputter
attribute, the input content, and the like by the categorization
program 21, the structural pattern determination program 22,
and the assessment model determination program 23 (step
S201). A specific process of step S201 will be described later
with reference to FIGS. 4 to 7.

[0059] Next, the related expression extraction device 1
acquires the related expression candidate from the related
expression candidate group data 26 by the related expression
extraction program 24 (step S202). Then, the related expres-
sion extraction device 1 executes, by the related expression
extraction program 24, a comparative assessment between
the related expression candidate and the search query that is
an input using the comparative assessment model specified
in step S201 (step S203). Then, the related expression
extraction device 1 ranks the related expression candidate by
the related expression extraction program 24 based on the
assessment result of step S203 (step S204). Accordingly, the
answer sentence A is determined.

[0060] FIG. 4 is a flowchart illustrating an example of the
operation of selecting and specifying the comparative
assessment model of the related expression extraction device
1 according to the present embodiment, and is a flowchart
illustrating the detailed operation of step S201 in FIG. 3.
[0061] First, the related expression extraction device 1
compares the search query that is the input with the typical
expression pattern 29 by the categorization program 21 (step
S300). The typical expression pattern 29 described here is a
typical expression pattern that well expresses the features of
the shallow question and the deep question.
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[0062] As an example, the categorization program 21
determines, by natural language analysis of the question
sentence Q, whether the question sentence Q is close to the
feature of the shallow question or the feature of the deep
question. Alternatively, when it is difficult to determine a
type of the question sentence Q (when the question sentence
Q has the same level of both the feature of the shallow
question and the feature of the deep question), the catego-
rization program 21 holds a rule for determining a state of
the inputter, for example, whether the inputter is a specialist
or a general person in cooperation with the preprocessing
program 25, performs, with the inputter, Q & A capable of
performing determination based on the rule, determines the
state of the inputter based on the Q & A, and considers the
state in the determination of the categorization of the ques-
tion sentence. When it is determined that the inputter is a
specialist having a large knowledge amount, a question
having a high necessity of reading a line space with deep
consideration at the time of an answer is input, that is, the
question sentence Q is considered as the deep question. On
the other hand, when it is determined that the inputter is a
general person having a small knowledge amount, a basic
question with a superficial and unique answer, that is, the
question sentence Q is considered as the shallow question.
This is handled as a determination result of a question type.
Furthermore, types of a question for extracting more infor-
mation (“deep digging question™) and a question for transi-
tioning to another topic (“topic transition question” are
prepared for the same topic, the input sentence is understood
by a depth and a width of the topic, and it is also possible
to adopt, within a range not departing from the spirit of the
invention, a determination in which the case of the “topic
transition question” for widening the topic is handled in the
same manner as the “deep question”, and a case where the
“deep digging question” continues is handled as correspond-
ing to the “shallow question”.

[0063] Next, the related expression extraction device 1
selects a comparative assessment model based on the deter-
mination result of step S300 by the assessment model
determination program 23 (step S301). Here, the assessment
model determination program 23 selects the first compara-
tive assessment model 27 when it is determined that the
question sentence Q is the shallow question. On the other
hand, the assessment model determination program 23
selects the second comparative assessment model 28 when
it is determined that the question sentence Q is the deep
question.

[0064] FIG. 5 is a flowchart illustrating still another
example of the operation of selecting and specifying the
comparative assessment model of the related expression
extraction device 1 according to the present embodiment.
[0065] First, the related expression extraction device 1
acquires the related expression candidate from the related
expression candidate group data 26 by the structural pattern
determination program 22 (step S400). Next, the related
expression extraction device 1 compares and assesses the
related expression candidate and the question sentence Q
that is the input by the structural pattern determination
program 22, and calculates a similarity based on the first
comparative assessment model 27 (step S401).

[0066] In the calculation of the similarity, when a word or
the like indicating a subject that is considered to be an
important component of the related expression candidate
matches a word or the like indicating a subject of a question
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sentence, a weighting operation may be performed such that
a score increases (an index indicating the similarity
increases). For example, when the question sentence Q is
“when oo started?”, the structural pattern determination
program 22 determines that the question sentence Q relates
to a certain subject, and sets weighting of a subject part
included in the related expression candidate to be heavier
than weighting of the other parts. Then, the similarity
between the related expression candidate and the question
sentence Q that is the input is calculated again.

[0067] Next, the related expression extraction device 1
categorizes the question sentence Q by the categorization
program 21 and the preprocessing program 25. As an
example, when an improvement amount of the similarity
(that is, the similarity at the time of the weighting is a change
amount before the weighting) is equal to or greater than a
threshold value, the categorization program 21 and the
preprocessing program 25 determine that there is a high
possibility that a related expression candidate including oo
in the subject is present (YES in step S402), and the process
proceeds to step S403. On the other hand, when the improve-
ment amount is less than the threshold value, the categori-
zation program 21 and the preprocessing program 25 deter-
mine that the possibility of the related expression candidate
including 0o in the subject is not high (NO in step S402), and
the process proceeds to step S404.

[0068] In step S403, the categorization program 21 deter-
mines that the type of the question sentence Q is the shallow
question. On the other hand, in step S404, the categorization
program 21 determines that the type of the question sentence
Q is the deep question.

[0069] Thereafter, the related expression extraction device
1 selects the comparative assessment model by the assess-
ment model determination program 23 (step S405). Here,
the assessment model determination program 23 selects the
first comparative assessment model 27 when it is determined
that the type of the question sentence Q is the shallow
question. On the other hand, the assessment model deter-
mination program 23 selects the second comparative assess-
ment model 28 when it is determined that the type of the
question sentence Q is the deep question.

[0070] FIG. 6 is a flowchart illustrating still another
example of the operation of selecting and specifying the
comparative assessment model of the related expression
extraction device 1 according to the present embodiment.
[0071] First, the related expression extraction device 1
acquires the related expression candidate from the related
expression candidate group data 26 by the structural pattern
determination program 22 (step S500). Next, the related
expression extraction device 1 compares and assesses the
related expression candidate and the question sentence Q
that is the input by the structural pattern determination
program 22, and calculates a similarity based on the first
comparative assessment model 27 (step S501).

[0072] In the calculation of the similarity, when a word or
the like indicating a subject that is considered to be an
important component of the related expression candidate
matches a word or the like indicating a subject of a question
sentence, a weighting operation may be performed such that
a score increases (an index indicating the similarity
increases). For example, when the question sentence Q is
“when oo started?”, the structural pattern determination
program 22 determines that the question sentence Q relates
to a certain period, and sets weighting of information
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relating to a period included in the related expression
candidate to be heavier than weighting of the other parts.
Then, the similarity between the related expression candi-
date and the question sentence Q that is the input is calcu-
lated again.

[0073] Next, the related expression extraction device 1
categorizes the question sentence Q by the categorization
program 21 and the preprocessing program 25.

[0074] As an example, the categorization program 21 and
the preprocessing program 25 determines that, when the
improvement amount (that is, the change amount) of the
similarity is equal to or greater than the threshold value,
there is a high possibility that the related expression candi-
date including oo and describing the period is present (YES
in step S502), and the process proceeds to step S503. On the
other hand, when the improvement amount is less than the
threshold value, the categorization program 21 and the
preprocessing program 25 determine that the possibility of
the related expression candidate including oo in the subject
is not high (NO in step S502), and the process proceeds to
step S504.

[0075] In step S503, the categorization program 21 deter-
mines that the type of the question sentence Q is the shallow
question. On the other hand, in step S504, the categorization
program 21 determines that the type of the question sentence
Q is the deep question.

[0076] Thereafter, the related expression extraction device
1 selects the comparative assessment model by the assess-
ment model determination program 23 (step S505). Here,
the assessment model determination program 23 selects the
first comparative assessment model 27 when it is determined
that the type of the question sentence Q is the shallow
question. On the other hand, the assessment model deter-
mination program 23 selects the second comparative assess-
ment model 28 when it is determined that the type of the
question sentence Q is the deep question.

[0077] FIG. 7 is a flowchart illustrating still another
example of the operation of selecting and specifying the
comparative assessment model of the related expression
extraction device 1 according to the present embodiment.
[0078] First, the related expression extraction device 1
specifies an attribute and a state of an inputter by the
categorization program 21 (step S600). Here, the attribute of
the inputter includes information indicating whether the
inputter is a specialist or a general person, and the state of
the inputter includes a knowledge amount of the inputter.
[0079] An operation of specifying the attribute and the
state of the inputter performed by the categorization pro-
gram 21 is performed, for example, by the inputter inputting
the state of the inputter himself to the related expression
extraction device 1 or teaching the state to the related
expression extraction device 1 and specifying the state based
on an input of the inputter or the like. Therefore, the related
expression extraction device 1 presents a guide question for
determining whether the inputter is a new person or a
specialist to the inputter before an input of a search query,
and the inputter answers the guide question. The categori-
zation program 21 determines the state of the inputter based
on the answer to the guide question.

[0080] Alternatively, the categorization program 21 deter-
mines the state of the inputter based on content of the query
input by the inputter. In the specification in step S600, the
categorization program 21 does not analyze expression of
the question sentence Q.
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[0081] Next, when the categorization program 21 deter-
mines that the knowledge amount of the inputter is small
(YES in step S601), the process proceeds to step S602. On
the other hand, when the categorization program 21 deter-
mines that the knowledge amount of the inputter is not small
(NO in step S601), the process proceeds to step S603.
[0082] In step S602, the categorization program 21 deter-
mines that the type of the question sentence Q is the shallow
question. On the other hand, in step S603, the categorization
program 21 determines that the type of the question sentence
Q is the deep question.

[0083] Thereafter, the related expression extraction device
1 selects the comparative assessment model by the assess-
ment model determination program 23 (step S604). Here,
the assessment model determination program 23 selects the
first comparative assessment model 27 when it is determined
that the type of the question sentence Q is the shallow
question. On the other hand, the assessment model deter-
mination program 23 selects the second comparative assess-
ment model 28 when it is determined that the type of the
question sentence Q is the deep question.

[0084] As described above in detail, according to the
related expression extraction device 1 of the present embodi-
ment, it is possible to appropriately select the comparative
assessment model based on the state of the inputter who
inputs the question sentence Q (learning model), and thus it
is possible to extract the answer sentence A that is more
appropriate for the question sentence Q. Therefore, accord-
ing to the present embodiment, it is possible to implement
the related expression extraction device 1 capable of accu-
rately extracting the related expression related to the search
query or the question sentence according to a situation.

Second Embodiment

[0085] In the related expression extraction device 1
according to the first embodiment described above, the
comparative assessment model is selected for each search
query, and a plurality of search queries may be collected to
select a comparative assessment model.

[0086] FIG. 8 is a diagram illustrating a schematic con-
figuration of the related expression extraction device 1
according to the second embodiment. The related expression
extraction device 1 according to the present embodiment
includes a similarity calculation program 30 instead of
omitting the categorization program 21 and the structural
pattern determination program 22. An operation of the
similarity calculation program 30 will be described later.
[0087] FIG. 9 is a flowchart illustrating an outline of the
operation of the related expression extraction device 1
according to the present embodiment.

[0088] Based on the search query (search term, search
sentence) received from or via the external network 100 or
the like, the related expression extraction device 1 first
performs input analysis (preprocessing) of the search query
by the preprocessing program 25 (step S800). Since the
process performed by the preprocessing program 25 is the
same as that of the preprocessing program 25 according to
the first embodiment described above, the description
thereof will be omitted here.

[0089] Next, the related expression extraction device 1
performs processes of steps S801 and S802 for a plurality of
search queries (in the illustrated example, queries 1 to n: n
is a natural number). The processes of steps S801 and S802
may be performed in parallel or sequentially.
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[0090] First, the related expression extraction device 1
acquires all related expression candidates from the related
expression candidate group data 26 by the similarity calcu-
lation program 30 (step S801). Next, the similarity calcula-
tion program 30 performs comparative assessment between
the search query or the question sentence and the related
expression candidate group by calculating a similarity (step
S802). The similarity referred to here refers to a degree of
coincidence based on a word between the search query and
each related expression candidate.

[0091] Next, the related expression extraction device 1
compares similarities of the queries 1 to n by the assessment
model determination program 23 (step S803). Then, the
assessment model determination program 23 determines a
comparative assessment model based on the comparison
result in step S803 (step S804). Among determination meth-
ods of the comparative assessment model in step S804, the
simplest method is a method of distinguishing the compara-
tive assessment model between a search query having a high
similarity and a search query having a low similarity, and
can be said to be a method of determining the comparative
assessment model by majority decision.

[0092] Then, the related expression extraction device 1
executes, by the related expression extraction program 24, a
comparative assessment between the related expression can-
didate and the search query that is an input using the
comparative assessment model specified in step S804, and
ranks the related expression candidate based on the assess-
ment result by the related expression extraction program 24
(step S805). Accordingly, the answer sentence A is deter-
mined.

[0093] Therefore, also according to the present embodi-
ment, it is possible to achieve the same operation and effect
as those of'the related expression extraction device 1 accord-
ing to the first embodiment.

[0094] The configurations of the embodiments described
above have been described in detail in order to describe the
invention in an easy-to-understand manner, and the inven-
tion is not necessarily limited to those including all the
configurations described above. A part of the configuration
according to each embodiment can be added to, deleted
from, or replaced with another configuration.

[0095] A part or all of the configurations, functions, pro-
cessing units, processing method, and the like described
above may be implemented by hardware, for example, by
designing an integrated circuit. The invention can also be
implemented by a program code of software that implements
the functions according to the embodiments. In this case, a
storage medium in which the program code is recorded is
provided in a computer, and a processor included in the
computer reads the program code stored in the storage
medium. In this case, the program code itself read from the
storage medium implements the functions of the embodi-
ments described above, and the program code itself and the
storage medium storing the program code constitute the
invention. Examples of the storage medium for supplying
such a program code include a flexible disk, a CD-ROM, a
DVD-ROM, a hard disk, a solid state drive (SSD), an optical
disk, a magneto-optical disk, a CD-R, a magnetic tape, a
nonvolatile memory card, and a ROM.

[0096] The program code for implementing the functions
described in the present embodiment can be implemented in
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a wide range of programs or script languages such as
assembler, C/C++, perl, Shell, PHP, Java (registered trade-
mark), and Python.

[0097] Further, all or a part of the program codes of the
software for implementing the functions according to each
embodiment may be stored in the memory 20 in advance, or
may be stored in the memory 20 from a non-transitory
storage device of another device connected to the network
100 or from a non-transitory storage medium via an I/F (not
illustrated) included in the related expression extraction
device 1, as necessary.

[0098] Furthermore, the program code of the software for
implementing the functions according to the embodiments
may be distributed via a network to be stored in a storage
unit such as a hard disk or a memory of a computer, or a
storage medium such as a CD-RW or a CD-R, and the
processor included in the computer may read and execute
the program code stored in the storage unit or the storage
medium.

[0099] In the embodiments described above, control lines
and information lines that are considered to be necessary for
the description are described, and all the control lines and
the information lines in the product are not necessarily
described. All the configurations may be connected to each
other.

REFERENCE SIGNS LIST

[0100] 1: related expression extraction device
[0101] 10: processor
[0102] 20: memory
[0103] 21: categorization program
[0104] 22: structural pattern determination program
[0105] 23: assessment model determination program
[0106] 24: related expression extraction program
[0107] 25: preprocessing program
[0108] 26: related expression candidate group data
[0109] 27: first comparative assessment model
[0110] 28: second comparative assessment model
[0111] 29: typical expression pattern
[0112] 30: similarity calculation program
[0113] 40: communication unit
[0114] 100: external network
1. A related expression extraction device for extracting,
with respect to input text data, a related expression related
to content of the text data, the related expression extraction
device comprising:
a processor; and
a memory, wherein
the memory stores related expression group data includ-
ing at least an answer to the content of the text data and
a plurality of comparative assessment models that
perform comparative assessment between the text data
and the related expression group data, and
the processor receives an input of the text data, performs
at least one of categorization of the received text data
and determination of a structural pattern of the text
data, determines, based on a result of at least one of the
categorization of the text data and the determination of
the structural pattern of the text data, which of the
plurality of comparative assessment models is used to
extract the related expression group data, and extracts
the related expression related to the content of the text
data from the related expression group data using the
determined comparative assessment model.
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2. The related expression extraction device according to
claim 1, wherein
the related expression group data stores a typical question
corresponding to the answer as a pair with the answer.
3. The related expression extraction device according to
claim 1, wherein
the processor performs, on the text data, at least one of
segmentation in word units, categorization of the text
data received after performing morphological analysis
including part-of-speech analysis, and specification of
the structural pattern of the text data.
4. The related expression extraction device according to
claim 3, wherein
the memory stores a typical expression pattern of the text
data, and
the processor compares the received text data with the
typical expression pattern and determines which of a
first comparative assessment model and a second com-
parative assessment model is used to extract the related
expression group data.
5. The related expression extraction device according to
claim 4, wherein
the processor determines, based on whether the content of
the received text data is a first typical expression
pattern that can be answered using a single answer or
a second typical expression pattern that can be
answered using a plurality of answers, which of the first
comparative assessment model and the second com-
parative assessment model is used to extract the related
expression group data.
6. The related expression extraction device according to
claim 5, wherein
the memory stores the first comparative assessment model
based on a frequency of a word included in the text data
and the second comparative assessment model that is
strong in expression fluctuation of a word included in
the text data.
7. The related expression extraction device according to
claim 5, wherein
the processor extracts a phrase such as a word correspond-
ing to a specific semantic element of the content of the
text data, calculates a similarity between the text data
and the answer by making weighting of the phrase
included in the answer heavier than weighting of other
words included in the answer, determines that the
content is the first typical expression pattern when the
similarity is equal to or greater than a predetermined
threshold value, and determines that the content is the
second typical expression pattern when the similarity is
less than the threshold value.
8. The related expression extraction device according to
claim 7, wherein
the specific semantic element of the content of the text
data is any one or a plurality of subjects, elements of
5W1H (when, where, who, whose, what, and how),
requirements, effects, principles, and exceptions.
9. The related expression extraction device according to
claim 5, wherein
the processor extracts a subject semantic element related
to a subject of the content of the text data, calculates a
similarity between the text data and the answer by
making weighting of the subject semantic element
included in the answer heavier than weighting of other
semantic elements included in the answer, determines
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that the content is the first typical expression pattern
when the similarity is equal to or greater than a pre-
determined threshold value, and determines that the
content is the second typical expression pattern when
the similarity is less than the threshold value.

10. The related expression extraction device according to

claim 5, wherein
the processor determines, based on the text data input in

the past by an inputter who created the text data, a
knowledge amount of the inputter, or determines the
knowledge amount based on a guide answer obtained
by transmitting a guide question asking for the knowl-
edge amount to the inputter and the guide question
being answered by the inputter, determines that the
content is the first typical expression pattern when the
knowledge amount is less than a predetermined thresh-
old value, and determines that the content is the second
typical expression pattern when the knowledge amount
is equal to or more than the threshold value.

11. A related expression extraction device for extracting,

with respect to input text data, a related expression related
to content of the text data, the related expression extraction
device comprising:

a processor; and

a memory, wherein

the memory stores related expression group data includ-

ing at least an answer to the content of the text data and
a plurality of comparative assessment models that
perform comparative assessment between the text data
and the related expression group data, and

the processor receives an input of a plurality of the text

data, calculates a similarity between the received text
data and the answer based on a degree of coincidence
of words between the text data and the answer, deter-
mines, based on the calculated similarity, which of the
plurality of comparative assessment models is used to
extract the related expression group data, and extracts
the related expression related to the content of the text
data from the related expression group data using the
determined comparative assessment model.

12. A related expression extraction method performed by

a related expression extraction device for extracting, with
respect to input text data, a related expression related to
content of the text data, wherein

the related expression extraction device includes a pro-

cessor and a memory,

the memory stores related expression group data includ-

ing at least an answer to the content of the text data and
a plurality of comparative assessment models that
perform comparative assessment between the text data
and the related expression group data,

the related expression extraction method comprises:

receiving an input of the text data;

performing at least one of categorization of the
received text data and determination of a structural
pattern of the text data;

determining, based on a result of at least one of the
categorization of the text data and the determination
of the structural pattern of the text data, which of the
plurality of comparative assessment models is used
to extract the related expression group data; and
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extracting the related expression related to the content
of the text data from the related expression group
data using the determined comparative assessment
model.



