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Policy Number : XYZ0023
Name Insured : XYZ
Policy Period: Coverage begins Coverage ends
12-29-2018 at 12AM 12-29-2019 at 12AM
Producer Name: ABC, Company, INC Producer No. 45664
Item 1. Businbss Description:
| Item 2. Limits of Insurance |
— General Aggregate Limit |« | $ 2,000,000 |
— Products completed operation aggregate limit|d.-- { $2,000,000 |
_4 Occurrence limit |< ................................... | $ 1,000,000 |
Ak
i i [Damage to premises :
E rented to you limit 7 - | $ 1,000,000 Any one premises |
:----IMedicaI EXpense limit | | $ 10,000 Any one person |
Personal and Advertising injury $ 1,000,000 Any one person or
limit b organization
| Item3. Retroactive Date (None) |
This insurance does not apply to “bodily injury”, “Property damage” or personal
and advertising injury” offense which occurs before the Retroactive Date, if any
NONE
(Enter date or None if no Retroactive date applies)

FIG. 3
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METHOD AND SYSTEM FOR IDENTIFYING
HIERARCHICAL RELATIONSHIPS
BETWEEN DATA ELEMENTS OF
DOCUMENT

TECHNICAL FIELD

The present disclosure generally relates to a hierarchy
extraction model. Specifically, the present disclosure relates
to methods and systems for identifying hierarchical relation-
ships between data elements of a document.

BACKGROUND

Analysis and extraction of information provided in a
document is crucial for several businesses, such as insurance
companies, mortgage landing companies, financial institu-
tions, or similar. The information may be provided in a
document in a semi-structured manner or an unstructured
manner, which makes it difficult to analyze the information
in the document and compare the information from one
document to another document. Further, the document con-
tains multiple entity fields linked to each other directly or as
a set of entity fields hierarchically linked to each other as a
nested tree. An accurate and optimal extraction of the
hierarchy between the entity fields is critical to be identified
for comprehension and analysis of the document.

However, conventional solutions available for extraction
of the information in the document are suboptimal. As an
example, the conventional solution may include language
processing models. The language processing models are
unable to extract multi-level hierarchical relationships
between the entity fields represented as the nested tree in the
document. Further, the conventional solutions are time con-
suming and cause overburdening on computing resources.

Therefore, in light of the foregoing discussion, there
exists a need to overcome the aforementioned drawbacks
associated with extraction of hierarchically linked informa-
tion of the document and provide an improved method and
system for identifying hierarchical relationships between
data elements of a document. The present disclosure pro-
vides a method and a system for training a neural network
for extracting the multi-level hierarchical relationship
between data elements of a document.

SUMMARY

The present disclosure seeks to provide a method for
identifying hierarchical relationships between data elements
of a document. The present disclosure also seeks to provide
a system for identifying hierarchical relationships between
data elements of a document. An aim of the present disclo-
sure is to provide a solution that overcomes at least partially
the problems encountered in prior art.

In one aspect, an embodiment of the present disclosure
provides a method for identifying multi-level hierarchical
relationships between data elements of a document, the
method comprising:

receiving a plurality of sample documents each having a

plurality of data elements arranged in a multi-level
hierarchical data structure;

classifying each of the plurality of data elements into a

key entity field or a key field value based on a hierar-
chical relationship therebetween;

identifying key entity fields, from among the classified

key entity field of the plurality of data elements, having
the hierarchical relationship therebetween;
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pairing the key entity field, with a corresponding key field
value or an identified key entity field, to form a training
dataset; and

employing the training dataset on a neural network frame-

work, having at least one of a textual modality or a
visual modality, to identify the multi-level hierarchical
relationships between the data elements of the docu-
ment.

In another aspect, an embodiment of the present disclo-
sure provides a system for identifying multi-level hierarchi-
cal relationships between data elements of a document, the
system comprising at least one processor configured to:

receive a plurality of sample documents each having a

plurality of data elements arranged in a multi-level
hierarchical data structure;

classify each of the plurality of data elements into a key

entity field or a key field value based on a hierarchical
relationship therebetween;

identify key entity fields, from among the classified key

entity field of the plurality of data elements, having the
hierarchical relationship therebetween;

pair the key entity field, with a corresponding key field

value or an identified key entity field, based on the
hierarchical relationship therebetween to form a train-
ing dataset; and

employ the training dataset on a neural network frame-

work, having at least one of a textual modality or a
visual modality, to identify the multi-level hierarchical
relationships between the data elements of the docu-
ment.

Embodiments of the present disclosure substantially
eliminate or at least partially address the aforementioned
problems in the prior art, and enable accurate extraction of
the multi-level hierarchical relationships amongst the plu-
rality of data elements in the document.

Additional aspects, advantages, features and objects of the
present disclosure would be made apparent from the draw-
ings and the detailed description of the illustrative embodi-
ments construed in conjunction with the appended claims
that follow.

It will be appreciated that features of the present disclo-
sure are susceptible to being combined in various combina-
tions without departing from the scope of the present dis-
closure as defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The summary above, as well as the following detailed
description of illustrative embodiments, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the present disclosure, exemplary
constructions of the disclosure are shown in the drawings.
However, the present disclosure is not limited to specific
methods and instrumentalities disclosed herein. Moreover,
those skilled in the art will understand that the drawings are
not to scale. Wherever possible, like elements have been
indicated by identical numbers.

Embodiments of the present disclosure will now be
described, by way of example only, with reference to the
following diagrams wherein:

FIG. 1 illustrates steps of a method for identifying hier-
archical relationships between data elements of a document,
in accordance with an embodiment of the present disclosure;

FIG. 2 illustrates a block diagram of an architecture of a
system for identifying hierarchical relationships between
data elements of a document, in accordance with an embodi-
ment of the present disclosure; and
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FIG. 3 illustrates an exemplary sample document having
a plurality of data elements arranged in a multi-level hier-
archical data structure.

In the accompanying drawings, an underlined number is
employed to represent an item over which the underlined
number is positioned or an item to which the underlined
number is adjacent. A non-underlined number relates to an
item identified by a line linking the non-underlined number
to the item. When a number is non-underlined and accom-
panied by an associated arrow, the non-underlined number is
used to identify a general item at which the arrow is
pointing.

DETAILED DESCRIPTION OF EMBODIMENTS

The following detailed description illustrates embodi-
ments of the present disclosure and ways in which they can
be implemented. Although some modes of carrying out the
present disclosure have been disclosed, those skilled in the
art would recognize that other embodiments for carrying out
or practising the present disclosure are also possible.

In one aspect, an embodiment of the present disclosure
provides a method for identifying multi-level hierarchical
relationships between data elements of a document, the
method comprising:

receiving a plurality of sample documents each having a

plurality of data elements arranged in a multi-level
hierarchical data structure;

classifying each of the plurality of data elements into a

key entity field or a key field value based on a hierar-
chical relationship therebetween;

identifying key entity fields, from among the classified

key entity field of the plurality of data elements, having
the hierarchical relationship therebetween;

pairing the key entity field, with a corresponding key field

value or an identified key entity field, to form a training
dataset; and

employing the training dataset on a neural network frame-

work, having at least one of a textual modality or a
visual modality, to identify the multi-level hierarchical
relationships between the data elements of the docu-
ment.

In another aspect, an embodiment of the present disclo-
sure provides a system for identifying multi-level hierarchi-
cal relationships between data elements of a document, the
system comprising at least one processor configured to:

receive a plurality of sample documents each having a

plurality of data elements arranged in a multi-level
hierarchical data structure;

classify each of the plurality of data elements into a key

entity field or a key field value based on a hierarchical
relationship therebetween;

identify key entity fields, from among the classified key

entity field of the plurality of data elements, having the
hierarchical relationship therebetween;

pair the key entity field, with a corresponding key field

value or an identified key entity field, based on the
hierarchical relationship therebetween to form a train-
ing dataset; and

employ the training dataset on a neural network frame-

work, having at least one of a textual modality or a
visual modality, to identify the multi-level hierarchical
relationships between the data elements of the docu-
ment.

The present disclosure provides the aforementioned
method and system for identifying multi-level hierarchical
relationships between data elements of the document.
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Advantageously, the method of the present disclosure fol-
lows multimodal approach (i.e., considers the textual modal-
ity and the visual modality of the training dataset), thereby
enabling more accurate extraction of the multi-level hierar-
chical relationship between the data elements arranged as
the dynamic nested tree in the document. Beneficially,
extraction of the multi-level hierarchy in the document
imparts a significant ease to businesses by reducing manual
effort required in comprehension and comparison of the
document. More beneficially, extraction of the multi-level
hierarchical relationships amongst the plurality of data ele-
ments results in accurate capturing and storage of the key
entity fields and key field values in a database which can be
utilized later. Additionally, the method is cost effective and
does not cause overburdening of computing resources.
Moreover, the system is inexpensive, reliable and can be
implemented and used with ease.

Optionally, the plurality of sample documents are
received from a data source. Example of the data source
could be a data repository. It will be appreciated that the data
repository could be implemented, for example, such as a
memory of the at least one processor, a memory of a
computing device communicably coupled to the at least one
processor, a removable memory, a cloud-based database, or
similar. Examples of the computing device include, but are
not limited to, a laptop, a desktop, a tablet, a phablet, and a
workstation. Optionally, the plurality of sample documents
are received in a form of portable document format (PDF).

The term “data element” as used herein refers to indi-
vidual pieces of information that are included in a given
sample document. The plurality of data elements may
include, but are not limited to, text fields, value fields, and
check boxes. Optionally, the term “document” encompasses
various types of documents such as, but are not limited to,
policy documents, commercial insurance document, mort-
gage landing documents, banking documents.

Notably, the plurality of data elements in the given sample
document are arranged in the multi-level hierarchical data
structure. The term ‘“hierarchical data structure” as used
herein refers to a hierarchical arrangement of the plurality of
data elements in the document. The multi-level hierarchical
data structure is used to organize and arrange the plurality of
data elements in a structural and a logical manner. As an
example, the plurality of data elements may be arranged as
at least one heading and multiple subheadings below the at
least one heading which are indented to a fixed position with
respect to the at least one heading in the given sample
document.

Optionally, the multi-level hierarchical data structure is a
dynamic nested tree, wherein the dynamic nested tree com-
prises one or more levels of hierarchy for one or more key
entity fields, and wherein each of the one or more key entity
fields hierarchically concludes with a corresponding key
field value. In this regard, the term “dynamic nested tree”
refers to an arrangement of the plurality of data elements in
the given sample document. Optionally, the plurality of data
elements are arranged in a hierarchical manner which is
intuitive to human perception. In the dynamic nested tree,
the plurality of data elements has one or more levels of
nesting. It will be noted that one level of nesting represents
one pair of a parent and at least one child. Optionally, a
number of the one or more levels of nesting may vary form
one sample document to another sample document. As an
example, a policy document of one company may have three
levels of nesting. As another example, a policy document of
another company may have four levels of nesting, and so on.
Optionally, in the dynamic nested tree, the one or more data
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elements at a higher level represents a broader category and
one or more data elements at a lower level represents more
specific sub-categories or details belonging to the broader
category. Advantageously, the technical effect of the
dynamic nested tree is that the plurality of data elements can
be arranged in a logical manner which can be navigated
easily.

Notably, the plurality of data elements are classified into
the key entity field or the key field value based on the
hierarchical relationship between them. In this regard, the
plurality of data elements may be divided into two parts. The
“key entity field” refers to specific information provided in
the given sample document. The “key field value” refers to
a corresponding value of the key entity field provided in the
given sample document. The key entity field is inferred as a
parent and the corresponding key field value is inferred as
the child. Optionally, a number of the key entity field and the
key field value is same. As an example, the given sample
document may include ten key entity fields and correspond-
ing ten key field values.

Optionally, the key entity field comprises one of alpha-
betical characters or alphanumeric characters, and wherein
the key field value comprises alphabetical characters,
numerical characters or alphanumeric characters. In this
regard, optionally, the key entity field comprises the alpha-
betic characters. As an example, one of the key entity fields
in a policy document may be referred to as policy number.
Optionally, the key entity field comprises the alphanumeric
characters. Optionally, in one implementation, the key entity
value comprises alphabetical characters. As an example, the
key entity field may be name insured and corresponding key
field value may be name of a person insured. In another
implementation, the key field comprises numerical charac-
ters. As an example, the key entity field may be coverage
period and the corresponding key field value may be a date.
In yet another example, the key entity field may be policy
number and the corresponding key field value may be
XYZ123.

Optionally, the key entity field is extracted from the
document by:

defining a set of primary data elements, and

comparing the plurality of data elements with each of the

set of primary data elements to extract the key entity
field.

In this regard, the term “primary data elements” refers to
a set of data elements which represent information present in
a given sample document. Optionally, the neural network
framework is trained for multiple primary data elements.
Optionally, the primary data elements are different for
different documents. As an example, the primary data ele-
ments in the policy document may be different than the
primary data elements in a banking document. As a first
example, in a policy document, the primary data elements
may include, but are not limited to, policy number, name
insured, policy period, limits of insurance, general aggregate
limit, products-completed operations aggregate limit, occur-
rence limit, personal and advertising injury limit.

Optionally, each of the data element in a given sample
document is compared with the primary data elements by
normalizing the data element. In this regard, a given data
element in a given sample document may be normalized as
per a given primary data element to make the two data
elements comparable to each other. As an example, the given
data element present in the given sample document may be
normalized by making all letters to lowercase, removing
extra spaces, removing punctuation marks, or similar.
Optionally, the alphabetical characters or alphanumeric
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characters comprising the given data element may be com-
pared using a comparison method known in the art.
Examples of the comparison method include, but are not
limited to, a two-way comparison and a three-way compari-
son. Advantageously, the technical benefit of defining the
primary data elements and comparing the plurality of data
elements with the primary data elements is that the key
entity fields in the given sample documents can be accu-
rately and easily extracted.

Next, upon classifying the plurality of data elements into
the key entity fields and the key field values, the key entity
fields having the hierarchical relationship therebetween are
identified. In other words, upon classification, the classified
key entity fields which are arranged in the hierarchical
manner with respect to one another in the given sample
document are identified. It will be appreciated that the key
entity fields which are not hierarchically linked with each
other are not processed further using the method. Referring
to the first example, in the policy document, limits of
insurance, general aggregate limit, products-completed
operations aggregate limit, occurrence limit may be hierar-
chically linked to one another, therefore may be considered
as the identified key entity fields. In the same example, the
key entity fields such as policy number, name insured, policy
period may not be hierarchically linked to one another,
therefore may not be considered as the identified key entity
fields.

Upon identifying the key entity fields, each of the key
entity field is paired with a corresponding hierarchically
linked key field value or a hierarchically linked identified
key entity field in the given sample document to form the
training dataset. The term “textual modality” refers to tex-
tual features in the training dataset for which the neural
network framework is trained. Optionally, the textual fea-
tures include key entity fields and the key field values,
representing the information present in a given sample
document. The term “visual modality” refers to visual
features in the raining dataset for which the neural network
framework is trained. Examples of the visual features
include, but are not limited to, indentation of a given key
entity field with respect to a previous key entity field,
position of the key field values, font size of the key entity
fields and the key field values, font type of the key entity
fields and the key field values, and colour of the key entity
fields and the key field values.

The training dataset may include input data and output
data with requisite metadata (for example, such as in form
of sample documents having hierarchically linked plurality
of data elements) to be fed to the neural network framework
for training. Such a manner of training the neural network
framework using the training dataset is referred to as a
supervised learning of the neural network framework, and is
well-known in the art. It will be appreciated that optionally
when training the neural network framework using the
training dataset, the method further comprises employing at
least one ML algorithm. The at least one ML algorithm
receives and analyses the input data and the output data
constituting the training dataset to infer at least one learning
function which maps the input data to the output data. An
example of the neural network framework is a transformer
model.

Optionally, the hierarchical relationship is a parent and
child relationship. In this regard, the parent and child
relationship refers to a manner in which the plurality of data
elements are arranged. The term “parent” refers to a heading
in a document and the term “child” refers to a sub-heading
under the heading in the document. The given sample
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document may have multiple parents and multiple children.
Optionally, the child has further sub-headings which are
considered as grandchild to the parent. Referring to the first
example, the limits of insurance may be a parent. General
aggregate limit, products-completed operations aggregate
limit, and occurrence limit may be child to the limits of
insurance. Further, in the same example, damage to premises
rented and medical expanse limit may be child to the
occurrence limit and said entity field may be grandchild to
the limits of insurance.

Optionally, the parent and child relationship is defined,
between the paired key entity field with one of the corre-
sponding key field value or the identified key entity field,
based on a visual precedence or a visual hierarchical inden-
tation, respectively. In this regard, the term “precedence”
refers to positioning of the key field value with respect to the
key entity field. Optionally, the precedence may be deter-
mined by identifying a visual relationship between the
plurality of data elements. Optionally, the visual relationship
between the key entity fields and the key field values is
determined by identifying proximity of the key entity field
with the key field value. As an example, a given key field
value may be fixedly spaced with respect to a given key
entity field.

Optionally, the visual hierarchical indentation is deter-
mined by analyzing hierarchy in the dynamic nested tree by
identifying visual cues. The visual may cues indicate the
hierarchical relationship between the plurality of data ele-
ments of the dynamic nested tree. Optionally, the visual cues
may include, but are not limited to, layout, relative posi-
tional pattern between data elements, font size, font type,
color, and boldness of characters. As an example, the font
size of the key entity field at a higher level may have the font
size of 16 and the font size of the key entity field at a lower

level may be 14. Advantageously, the technical effect of 3

defining the parent child relationship based on the visual
precedence or the visual hierarchical indentation is that the
paired key entity field can be accurately linked with one of
the corresponding key field value or the identified key entity
field in less time without overburdening computing
resources.

Optionally, the parent and child relationship is defined by
offsetting the paired key entity field with one of the corre-
sponding key field value or the identified key entity field,
wherein offsetting the paired key entity field with one of the
corresponding key field value or the identified key entity
field allows the paired key entity field, the corresponding
key field value and the identified key entity field to attain a
fixed position in the sample documents. In this regard, the
term “offsetting” as used herein refers to positioning of a
given data element with respect to a fixed position on a given
sample document. Each of the given key entity field and a
given key field value is assigned a fixed position on the
given sample document. Optionally, offsetting is performed
by making distinctions amongst the plurality of data ele-
ments in the given sample document. As an example, a
sample document having multiple columns, each column
may be offset from the other columns by a certain margin or
width. As another example, in the dynamic nested tree of
contents, different levels of headings may be offset from
each other by indenting them further than a previous level.
Optionally, the paired key entity field is offset at a proximity
to the corresponding key field value. In a given sample
document, the key entity field such as the policy number is
offset at a fixed position and the corresponding key field
value such as the corresponding number is offset with
respect to the policy number. As an example, the given
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sample document of A4 size may be divided in multiple
blocs of equal sizes, and the policy number may be offset at
a position, say for example, between blocks A12 to A14 and
the corresponding number may be offset at a position (by
leaving for example one block in between) between blocks
A16 to A18. Advantageously, the technical effect of offset-
ting is that the hierarchical relationship amongst the plurality
of data elements can be established clearly and can be
extracted accurately.

Optionally, the hierarchical relationships between the
paired key entity field with one of the corresponding key
field value or the identified key entity field is represented
using at least one of:

a set of key field values,

a table containing the set of key field values, and

a group of key entity fields along with corresponding set

of key field values.

In this regard, in one implementation, hierarchically
linked paired entity field and the corresponding key field
value and/or the hierarchically linked paired entity field and
the corresponding identified key entity field may be repre-
sented the set of key field values linked with each other. The
set of key field values accurately represent the hierarchical
relationship between the plurality of data elements. In
another implementation, hierarchically linked paired entity
field and the corresponding key field value and/or the
hierarchically linked paired entity field and the correspond-
ing identified key entity field may be represented in a form
of the table containing the set of key field values linked with
each other. In this regard, the plurality of data elements
which are hierarchically linked with each other may be
represented in the form of the table. Advantageously, the
technical effect of this is that the plurality of data elements
which are hierarchically linked with each other are repre-
sented in a manner such that the hierarchical relationship
therebetween can be easily comprehend.

Optionally, the hierarchical relationships between the
paired key entity field with one of the corresponding key
field value or the identified key entity field is represented by
colour coding the set of key field values, and the group of
key entity fields. In this regard, optionally, a link between
the hierarchical linked paired key entity field and the cor-
responding key field value and the hierarchically linked
paired key entity field and the identified key entity field is
color coded with different colors. Optionally, the link
between the aforesaid data elements may be represented
using a predefined shape. Optionally, the predefined shape
include, but are not limited to, a single headed arrow, a
double headed arrow, a dash, a single headed dashed arrow,
a double headed dashed arrow. Optionally, a color of the
shape representing the link between the aforesaid data
elements could be color coded in different colors. As an
example, the link representing the hierarchical relationships
between a paired key entity field with the corresponding key
field value may be color coded with blue color and the link
representing the hierarchical relationship between the paired
key entity field with the identified key entity field may be
color coded with pink color. In this way, the multi-level
hierarchical relationship data structure of the plurality of
data elements in the given sample document can be accu-
rately represented.

It will be appreciated that the color coding is performed
only for a set of parent-child in the given sample document.
Referring to the above example, a blue color scheme may
represent the hierarchical relationship between the limits of
insurance and general aggregate limit, the products-com-
pleted operations aggregate limit, occurrence limit. In the
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same example, a pink color scheme may represent the
hierarchical relationship between the occurrence limit and
medical expanse limit. It will be noted that, in the given
example, no color scheme may be utilized to represent the
hierarchical relationship between the medical expanse limit
and the limits of insurance (as they do not share parent child
relationship, and rather are parent and grandchild). Advan-
tageously, the technical effect of color coding is that the
hierarchical relationship can be obtained in the plurality of
sample documents accurately in a time effective manner,
without overburdening the computing resources.

Optionally, identification of the hierarchical relationships
in the document enables in comparing the document with
another document, and wherein the document is one of a
policy, a contract, an agreement, a certificate or a scheme the
plurality of data elements comprising a plurality of key
entity fields and key field values associated plurality of key
entity fields. In this regard, optionally, one document is
compared with another document by comparing respective
dynamic nested tree in each document. Upon identification
of matching dynamic nested tree of the two documents, the
key entity fields and the key field values of the two docu-
ments are compared. The key entity fields and the key field
values at a similar hierarchical level can be compared
accurately. Referring to the above example, the value of the
general aggregate limit at the parent level of one document
may be compared with the value of the general aggregate
limit of another document. Advantageously, the technical
effect of comparing the two documents is that the two
documents can be compared accurately in a time effective
manner which significantly reduces effort and time required
for businesses which involve processes where comparison of
values from one document to another document is required.

The present disclosure also relates to the system for
identifying hierarchical relationships between data elements
of a document as described above. Various embodiments and
variants disclosed above, with respect to the aforementioned
first aspect, apply mutatis mutandis to the system for iden-
tifying hierarchical relationships between data elements of a
document.

The term “processor” refers to a computational element
that is operable to respond to and process instructions.
Furthermore, the term “processor’” may refer to one or more
individual processors, processing devices and various ele-
ments associated with a processing device that may be
shared by other processing devices. Such processors, pro-
cessing devices and elements may be arranged in various
architectures for responding to and executing processing
steps.

Optionally, the multi-level hierarchical data structure is a
dynamic nested tree, wherein the dynamic nested tree struc-
ture comprises one or more levels of hierarchy for one or
more key entity fields, and wherein each of the one or more
key entity fields hierarchically concludes with a correspond-
ing key field value.

Optionally, the at least one processor extracts the key
entity field from the document by:

receiving a set of primary data elements, and

comparing the plurality of data elements with each of the

set of primary data elements to extract the key entity
field.

Optionally, the multi-level hierarchical relationship is a
parent and child relationship.

Optionally, the at least one processor is configured to
define the parent and child relationship, between the paired
key entity field with one of the corresponding key field value
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or the identified key entity field, based on a visual hierar-
chical indentation or a visual precedence, respectively.

Optionally, the at least one processor is configured to
defined the parent child relationship by offsetting the paired
key entity field with one of the corresponding key field value
or the identified key entity field, wherein offsetting the
paired key entity field with one of the corresponding key
field value or the identified key entity field allows the paired
key entity field, the corresponding key field value and the
identified key entity field to attain a fixed position in the
sample documents.

Optionally, the at least one processor is configured to
represent the hierarchical relationships between the paired
key entity field with one of the corresponding key field value
or the identified key entity field by:

a set of key field values,

a table containing the set of key field values, and

a group of key entity fields.

Optionally, the at least one processor is configured to
represent the hierarchical relationships between the paired
key entity field with one of the corresponding key field value
or the identified key entity field by colour coding the set of
key field values, and the group of key entity fields.

Optionally, the key entity field comprises one of alpha-
betical characters, alphanumeric characters, and wherein the
key field value comprises alphabetical characters, numerical
characters or alphanumeric characters.

Optionally, identification of the hierarchical relationships
in the document enables in comparing the document with
another document, and wherein the document is one of a
policy, a contract, an agreement, a certificate or a scheme the
plurality of data elements comprising a plurality of key
entity fields and key field values associated plurality of key
entity fields.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, illustrated are steps of a method for
identifying hierarchical relationships between data elements
of a document, in accordance with an embodiment of the
present disclosure. At step 102, a plurality of sample docu-
ments each having a plurality of data elements arranged in
a multi-level hierarchical data structure are received. At step
104, each of the plurality of data elements are classified into
a key entity field or a key field value based on a hierarchical
relationship therebetween. At step 106, key entity fields,
from among the classified key entity field of the plurality of
data elements having the hierarchical relationship therebe-
tween are identified. At step 108, the key entity field is
paired with a corresponding key field value or an identified
key entity field, to form a training dataset. At step 110, the
training dataset is employed on a neural network framework,
having at least one of a textual modality or a visual modality,
to identify the hierarchical relationships between the data
elements of the document.

Referring to FIG. 2, illustrated is a block diagram of an
architecture of a system 200 for identifying hierarchical
relationships between data elements of a document, in
accordance with an embodiment of the present disclosure.
The system 200 comprises at least one processor (depicted
for example as a processor 202). The processor 202 may be
communicably coupled to a data source 204 to receive a
plurality of sample documents.

Referring to FIG. 3, illustrated is an exemplary sample
document 300 having a plurality of data elements arranged
in a multi-level hierarchical data structure. In the sample
document 300, hierarchical relationship between the data
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elements which are linked with each other as a parent and a
child is represented by different types of arrows. As an
example, the hierarchical relationship between key entity
field such as general aggregate limit (parent) and corre-
sponding key field value (child) is $2,000,00 is represented
by a dotted arrow. As another example, the hierarchical
relationship between identified key entity fields such as
occurrence limit (parent) and damage to premises rented to
you limit (child) is represented by a dashed arrow. As yet
another example, the hierarchical relationship between the
identified key entity fields such as limits of insurance
(parent) and the general aggregate limit (child) is repre-
sented by a solid arrow.

Modifications to embodiments of the present disclosure
described in the foregoing are possible without departing
from the scope of the present disclosure as defined by the
accompanying claims. Expressions such as “including”,
“comprising”, “incorporating”, “have”, “is” used to describe
and claim the present disclosure are intended to be construed
in a non-exclusive manner, namely allowing for items,
components or elements not explicitly described also to be
present. Reference to the singular is also to be construed to
relate to the plural.

The invention claimed is:

1. A computer-implemented method for identifying multi-
level hierarchical relationships between data elements of a
document, the method comprising:

receiving, from a data repository, a plurality of sample

documents each having a plurality of data elements
arranged in a dynamic nested tree representing a multi-
level hierarchical data structure;

classifying, by at least one processor, each of the plurality

of data elements into a key entity field or a key field
value based on a hierarchical relationship between each
of the plurality of data elements;

identifying, by the at least one processor, key entity fields,

from among the plurality of data elements classified as
key entity fields, having the hierarchical relationship
therebetween;

pairing, by the at least one processor, key entity fields,

with a corresponding key field value or an identified
key entity field, to form a training dataset;

defining a parent and child relationship between the

paired key entity field and one of the corresponding key
field value or the another identified key entity field
based on at least one of (i) a visual hierarchical inden-
tation and (ii) a visual precedence, and by offsetting the
paired key entity field with one of the corresponding
key field value or the another identified key entity field
to allow the paired key entity field, the corresponding
key field value and the another identified key entity
field to attain a fixed position in the sample documents;
and

employing the training dataset comprising textual features

and visual features including indentation of a given key
entity field with respect to a previous key entity field,
position of the key field values, font size of the key
entity fields and the key field values, font type of the
key entity fields and the key field values, and colour of
the key entity fields and the key field values, for
supervised learning of a neural network framework to
identify the multi-level hierarchical relationships
between the data elements of the document.

2. The method according to claim 1, wherein the multi-
level hierarchical data structure is a dynamic nested tree,
wherein the dynamic nested tree comprises one or more
levels of hierarchy for one or more key entity fields, and
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wherein each of the one or more key entity fields hierarchi-
cally concludes with a corresponding key field value.

3. The method according to claim 1, wherein the key
entity field is extracted from the document by:

defining a set of primary data elements, and

comparing the plurality of data elements with each of the

set of primary data elements to extract the key entity
field.

4. The method according to claim 1, wherein the hierar-
chical relationship is a parent and child relationship.

5. The method according to claim 4, wherein the parent
and child relationship is defined, between the paired key
entity field with one of the corresponding key field value or
the identified key entity field, based on a visual precedence
or a visual hierarchical indentation, respectively.

6. The method according to claim 3, wherein the parent
and child relationship is defined by offsetting the paired key
entity field with one of the corresponding key field value or
the identified key entity field, wherein offsetting the paired
key entity field with one of the corresponding key field value
or the identified key entity field allows the paired key entity
field, the corresponding key field value and the identified
key entity field to attain a fixed position in the sample
documents.

7. The method according to claim 3, wherein the hierar-
chical relationships between the paired key entity field with
one of the corresponding key field value or the identified key
entity field is represented using at least one of:

a set of key field values,

a table containing the set of key field values, and

a group of key entity fields along with corresponding set

of key field values.

8. The method according to claim 1, wherein the hierar-
chical relationships between the paired key entity field with
one of the corresponding key field value or the identified key
entity field is represented by colour coding the set of key
field values, and the group of key entity fields.

9. The method according to claim 1, wherein the key
entity field comprises one of alphabetical characters or
alphanumeric characters, and wherein the key field value
comprises alphabetical characters, numerical characters or
alphanumeric characters.

10. The method according to claim 1, wherein identifi-
cation of the hierarchical relationships in the document
enables in comparing the document with another document,
and wherein the document is one of a policy, a contract, an
agreement, a certificate or a scheme the plurality of data
elements comprising a plurality of key entity fields and key
field values associated plurality of key entity fields.

11. A system for identifying multi-level hierarchical rela-
tionships between data elements of a document, the system
comprising at least one processor configured to:

receive, from a data repository, a plurality of sample

documents each having a plurality of data elements
arranged in a dynamic nested tree representing a multi-
level hierarchical data structure;

classify each of the plurality of data elements into a key

entity field or a key field value based on a hierarchical
relationship between each of the plurality of data
elements;

identify key entity fields, from among the classified key

entity field of the plurality of data elements, having the
hierarchical relationship therebetween;

pair key entity fields, with a corresponding key field value

or an identified key entity field, based on the hierar-
chical relationship therebetween to form a training
dataset;
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define, by the at least one processor, a parent and child
relationship between the paired key entity field and one
of the corresponding key field value or the another
identified key entity field based on at least one of (i) a
visual hierarchical indentation and (ii) a visual prece-
dence, and by offsetting the paired key entity field with
one of the corresponding key field value or the another
identified key entity field to allow the paired key entity
field, the corresponding key field value and the another
identified key entity field to attain a fixed position in the
sample documents; and

employ the training dataset comprising textual features

and visual features including indentation of a given key
entity field with respect to a previous key entity field,
position of the key field values, font size of the key
entity fields and the key field values, font type of the
key entity fields and the key field values, and colour of
the key entity fields and the key field values, for
supervised learning of a neural network framework to
identify the multi-level hierarchical relationships
between the data elements of the document.

12. The system according to claim 11, wherein the multi-
level hierarchical data structure is a dynamic nested tree,
wherein the dynamic nested tree structure comprises one or
more levels of hierarchy for one or more key entity fields,
and wherein each of the one or more key entity fields
hierarchically concludes with a corresponding key field
value.

13. The system according to claim 11, wherein the at least
one processor extracts the key entity field from the docu-
ment by:

receiving a set of primary data elements, and

comparing the plurality of data elements with each of the

set of primary data elements to extract the key entity
field.

14. The system according to claim 11, wherein the multi-
level hierarchical relationship is a parent and child relation-
ship.

15. The system according to claim 14, wherein the at least
one processor is configured to define the parent and child
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relationship, between the paired key entity field with one of
the corresponding key field value or the identified key entity
field, based on a visual hierarchical indentation or a visual
precedence, respectively.

16. The system according to claim 14, wherein the at least
one processor is configured to defined the parent child
relationship by offsetting the paired key entity field with one
of the corresponding key field value or the identified key
entity field, wherein offsetting the paired key entity field
with one of the corresponding key field value or the iden-
tified key entity field allows the paired key entity field, the
corresponding key field value and the identified key entity
field to attain a fixed position in the sample documents.

17. The system according to claim 11, wherein the at least
one processor is configured to represent the hierarchical
relationships between the paired key entity field with one of
the corresponding key field value or the identified key entity
field by:

a set of key field values,

a table containing the set of key field values, and

a group of key entity fields.

18. A system according to claim 11, wherein the at least
one processor is configured to represent the hierarchical
relationships between the paired key entity field with one of
the corresponding key field value or the identified key entity
field by colour coding the set of key field values, and the
group of key entity fields.

19. The system according to claim 11, wherein the key
entity field comprises one of alphabetical characters, alpha-
numeric characters, and wherein the key field value com-
prises alphabetical characters, numerical characters or
alphanumeric characters.

20. The system according to claim 11, wherein identifi-
cation of the hierarchical relationships in the document
enables in comparing the document with another document,
and wherein the document is one of a policy, a contract, an
agreement, a certificate or a scheme the plurality of data
elements comprising a plurality of key entity fields and key
field values associated plurality of key entity fields.
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