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Abstract
[Purpose/Significance] Construct a facet system and an open government
data facet retrieval model for faceted retrieval to optimize user experience.
[Method/Process] Based on the characteristics of open government data,
construct the open government data facet system; on this basis, build the open
government data facet retrieval model and implement a prototype system to
verify the model’s feasibility and effectiveness. [Results/Conclusion] The pro-
totype system implementation confirms that the constructed open government
data facet system can effectively help users explore and filter search results; the
proposed facet retrieval system model has good user experience, is convenient
to operate, and can avoid the problem of information overload.
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Abstract: [Purpose/Significance] This study constructs a faceted system for
faceted search and a faceted search model for government open data to optimize
user experience. [Method/Process] Based on the characteristics of government
open data, we constructed a faceted system for government open data. On
this foundation, we built a faceted search model for government open data and
implemented a prototype system to verify the feasibility and effectiveness of
the model. [Result/Conclusion] The prototype system implementation demon-
strates that the constructed government open data faceted system can effectively
help users explore and filter search results. The proposed faceted search system
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model provides a good user experience, is convenient to operate, and can avoid
information overload problems.

Keywords: Government open data; Faceted search; Faceted system

Faceted search significantly improves users’information retrieval efficiency and
enhances their overall experience [1-2], and has been widely applied in govern-
ment open data retrieval practice. The faceted system and its display control
are core elements affecting user experience in faceted search. However, inves-
tigations of existing government open data websites reveal problems in facet
settings and display control that are inconsistent with users’cognitive habits,
leading to poor retrieval experiences.

Regarding facet settings, three main issues exist: First, some government web-
sites have overlapping focal points across content-related facets, resulting in
poor usability of the faceted system. For example, the Shenzhen government
open data platform simultaneously maintains three facets—domain, theme, and
industry—with high degrees of focal overlap. Second, some government web-
sites have incomplete faceted systems that fail to comprehensively reveal the
characteristics of government open data. Third, some facets have unreasonably
configured common focal points, preventing facets from effectively fulfilling their
value, or they have too many focal points causing information overload [3]. For
instance, on the Zhejiang provincial data open platform, the data format facet
includes focal points such as“XSL,”“XML,”and“JSON,”but users are unlikely
to forego obtaining a particular open dataset simply because of its format.

In terms of display control, existing government open data websites lack dy-
namic adjustment mechanisms based on retrieval results, making them prone
to information overload due to excessive facets or focal points. Additionally,
current government open data is scattered across various national and regional
platforms, lacking integrated resource discovery. Based on these observations,
this paper proposes to construct a faceted system based on user needs and data
characteristics, and then build a government open data integrated retrieval sys-
tem model for multi-source data to support integrated discovery of government
open data.

1. Related Research and Practice
When designing a faceted search model, in addition to incorporating all func-
tional modules of conventional retrieval systems, it is necessary to design facet
system construction, facet system application strategies, and interactive inter-
face design. Among these, facet system construction and facet system applica-
tion strategy design are most relevant to this study. The following discussion
will focus on three aspects: facet system construction methods, facet applica-
tion strategies, and the progress of faceted search practice for government open
data.
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1.1 Facet System Construction Methods

Research on facet system construction methods primarily focuses on faceted
transformation, faceted system improvement, and automated facet construc-
tion. Regarding faceted transformation, Hu Changping and Lin Xin proposed
constructing scientific literature content facets through faceted transformation
based on thesauri [4]. Gao Wenfei and Zhao Xinli proposed a faceted transfor-
mation concept based on the “Comprehensive E-Government Thesaurus”[5].
Jia Guojun et al. constructed seven basic facets and thirteen extended facets ap-
plicable to e-government thesauri based on the principles and concepts of FAST
subject facet application [6].

In terms of faceted system improvement, relevant research addresses the core
problem of how to more comprehensively and deeply reveal the content and
quality characteristics of resources. Some studies propose incorporating new
attribute features such as user-generated content, ratings, and popularity into
the faceted system [7-9]. Other studies improve existing facets, such as creat-
ing new facets based on the educational institutions of politicians’children in
political figure retrieval [10]. Although the expert method remains the main-
stream approach for facet system construction to ensure the rationality and
comprehensibility of facet and focal point selection [11-12], semi-automated and
automated construction strategies have begun to emerge. Semi-automated facet
construction involves manually setting the facet framework while automatically
constructing the focal set through information extraction, such as F. Abel’s use
of entity recognition technology to construct focal sets for location, organization,
and personnel facets in fire incidents [13]. Fully automated facet construction
aims to automate both facet framework setting and focal set construction, such
as Dou Zhicheng et al.’s proposed strategy for automatic facet mining that
integrates retrieval results with massive corpus resources [14].

1.2 Facet System Application Strategies

To fully leverage the navigational role of faceted systems while avoiding informa-
tion overload, it is necessary to design facet sorting strategies, display control
strategies, and interaction mechanisms.

1.2.1 Facet Sorting Strategies When there are few facets, the common
strategy is manually specifying a fixed order. This approach provides users
with stable, predictable sorting while ensuring overall rationality, thereby im-
proving facet utilization efficiency and representing the most popular strategy
in practice. However, research has also explored dynamic sorting strategies
to accommodate scenarios with numerous facets. For example, E. Kharlamov
et al. designed a sorting strategy that comprehensively considers three factors:
the number of results obtained after applying a facet, whether unique results
can be obtained, and the richness of browsing paths [15]. Kong Shengqiu et
al. proposed a relevance judgment method based on retention rate [16]. For
focal sorting within facets, common dynamic sorting strategies arrange focal
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points in descending order of relevant results quantity, while common static
strategies include manual specification, alphabetical order, chronological order,
and spatial order [17].

1.2.2 Display Control Strategies Reasonable display control strategies
help alleviate information overload. As faceted systems become increasingly
rich and complete, the importance of display control has grown further. Re-
garding whether to display facets, E. Kharlamov et al. suggested collapsing less
important focal points and facets [18], while Li Bing proposed determining facet
display based on user query intent [19]. For hierarchical facet display forms, Hu
Changping et al. suggested dynamically adjusting the number of facet hierarchy
levels based on retrieval result distribution to avoid excessive depth [20].

1.2.3 Facet Interaction Mechanisms This aspect primarily concerns the
logical operations among multiple focal points within the same facet and across
different facets. The prevailing solution in research and practice is to apply
logical “OR”operations among focal points within the same facet and logical
“AND”operations among focal points across different facets [21]. However, some
studies note that when users select multiple focal points within the same facet,
their needs may also require logical “AND”operations [22].

1.3 Progress in Related Practice

Currently, China has launched over 130 government data open platforms, most
of which provide faceted search services. The following analysis examines four
typical platforms: Zhejiang Province, Guizhou Province, Shandong Province,
and Guiyang City. The Zhejiang government open data platform contains
nearly 10,000 datasets and provides three facets: domain, format, and data
source unit, with all focal points displayed regardless of retrieval result distribu-
tion. The Guizhou platform offers over 1,400 datasets with six facets: theme,
scenario, department, type, format, and open attribute, where focal points for
the first three facets are hidden by default while the latter three display all fo-
cal points directly. The Shandong platform provides nearly 1,000 datasets with
four facets: domain, format, open type, and provincial department, with all
focal points displayed directly for each facet, though only the provincial depart-
ment facet shows the number of datasets per focal point. The Guiyang platform
offers nearly 3,000 datasets with seven facets: domain, theme, industry, service,
municipal department, district/county list, and data format. Regarding interac-
tion mechanisms, none of these four platforms support selecting multiple focal
points within the same facet, and focal points across different facets are all in
logical “AND”relationships.

Overall, domestic and international research has explored various aspects of
facet system construction methods and application strategies, providing valu-
able references for government open data faceted search research and practice.
However, theoretical research on faceted search specifically for government open
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data remains limited. While practical exploration has made initial progress,
prominent issues persist: facet systems are mostly constructed from external
features of open data, inadequately revealing data content characteristics; some
facets offer little value for user exploration and filtering of retrieval results, eas-
ily causing information overload; interaction mechanisms lack flexibility, not
supporting simultaneous selection of multiple focal points within a facet or dy-
namic control of facet system display, thereby affecting user experience. To
address these problems, this paper first reconstructs the facet system based on
users’faceted application needs, then builds a user-oriented government open
data faceted search model to optimize the user experience of government open
data faceted search services.

2. Government Open Data Faceted System Construction
Currently, government open data in China is published independently by govern-
ments at various levels, resulting in highly dispersed data distribution. There-
fore, to implement government open data faceted search, it is first necessary to
collect, integrate metadata, and annotate it according to the government open
data faceted system to establish associations between datasets and the facet
system. Users only need to utilize a few characteristics—data theme, type (such
as lists, announcements, statistics), publishing organization, and time range—to
explore and filter retrieval results and obtain datasets from unique sources.

When retrieving open data, users prioritize data features that can assist their
search, generally combining content features and external features for screening.
For content features, users prioritize the theme and type of open data, using
the former to quickly determine whether the content meets their needs and the
latter to locate specific types of open data. For external features, users priori-
tize the publishing organization and update time, judging data quality through
the publishing organization and obtaining information within the required time
range through update time. Based on this understanding, the government open
data faceted system should include six facets: open data theme, open data type,
administrative division level, administrative division name, publishing organiza-
tion type, and data update time, as shown in Figure 1 [Figure 1: see original
paper].

2.1 Open Data Theme Facet

Different government open data websites provide different theme facets, re-
sulting in a chaotic and non-standardized open data theme facet landscape.
The“Part 4: Government Information Resource Classification”of the“Govern-
ment Information Resource Catalog System”(GB/T21063.4-2007) [23] proposes
a thematic category system comprising 21 first-level categories and 133 second-
level categories, which comprehensively covers government information resource
themes and has been widely applied in practice. This study adopts this category
system as the basis for the government open data theme facet.
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However, some first-level categories are overly generalized and cannot ef-
fectively partition themes, while underlying second-level categories vary
significantly. For example, the first-level category “Land Resources, En-
ergy”includes nine second-level categories: “Land,” “Minerals,” “Water
Resources,”“Ocean,”“Coal,”“Petroleum,”“Fuel, Gas,”“Electricity,”and
“Comprehensive Category,”with “Comprehensive Category”also appearing
under other first-level categories. Therefore, using only first-level categories
as focal points would be too coarse to help users accurately locate needed
resources, while using only second-level categories would cause confusion with
the“Comprehensive Category”across themes and create excessive focal points,
leading to information overload. Based on this analysis, both first-level and
second-level categories from GB/T21063.4-2007 are incorporated into the
theme facet, forming a hierarchical faceted system with sub-facets.

2.2 Open Data Type Facet

Typically, a dataset covers only one or several aspects of its theme or belongs to
different document types. Accordingly, datasets can be categorized into different
types to indicate the nature and purpose of the data they contain, such as
lists, indicators, details, announcements, and notifications. Given the lack of
systematic classification for current government open data types, this study
employs an inductive method to configure focal points for the open data type
facet.

First, dataset names from nine provincial and municipal government open data
platforms, including Guizhou and Guangdong, were collected as foundational
data for constructing the focal point vocabulary set. Next, a combination of
manual analysis and machine-assisted methods was used to analyze all 21,036
data entries, extracting feature words that reflect data types. Finally, manual
normalization, merging, and deduplication were performed on the extraction
results, forming a focal point vocabulary set for the data type facet containing
terms such as “list.”

2.3 Administrative Division Level, Name, and Publishing Organiza-
tion Type Facets

As government open data continues to develop and improve, an increasing num-
ber of government agencies will participate as data publishers. When construct-
ing cross-regional, cross-level, or even national government open data discovery
platforms, directly using publishing organizations as focal points would cause
severe information overload and usability issues. To address this problem, this
study proposes three facets: administrative division level, name, and publishing
organization type, enabling both compound selection of multiple organizations
through single focal points and precise positioning of publishing organizations
through cross-facet focal combinations.

(1) Administrative Division Level Facet. China’s current administrative
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divisions have four levels: provincial, prefecture-level city, district/county, and
township. In practice, township-level open data is scarce, while national-level
open data is abundant and highly open. Therefore, referencing China’s four-level
administrative structure, the focal points for the administrative division level
facet are set as national, provincial, prefecture-level city, and district/county.

(2) Administrative Division Name Facet. Division names refer to the
specific administrative divisions to which open data publishing organizations be-
long, such as Hubei Province, Zhengzhou City, and Yuhang District of Hangzhou
City. This facet has a three-level structure comprising province, city, and dis-
trict/county, enabling hierarchical positioning through affiliation relationships.

(3) Publishing Organization Type Facet. Under China’s administrative
system, despite strong consistency in institutional settings across local govern-
ments at different levels and between local and central governments—for exam-
ple, the central government has a Ministry of Education while local governments
have education departments and bureaus—differences exist, such as the universal
establishment of government service data management bureaus at local levels
without corresponding national-level departments. Therefore, considering state
organ configurations and based on data from eight provincial and prefecture-
level government open data platforms including Shanghai and Shandong, focal
points for publishing organization types were inductively identified, resulting in
122 focal points including education departments, public security departments,
and cyberspace administration departments.

2.4 Data Update Time Facet

Government open datasets are time-sensitive. When selecting open datasets,
users consider update times to obtain information within their required time
ranges. Theoretically, update time is a continuous concept whose values change
over time. In practical application, precise year and month of data updates
can satisfy users’filtering needs when combined with other facets. Therefore,
the update time facet includes year and month levels to help users conveniently
select specific years and months.

3. Government Open Data Faceted Search System Model
The current publication of government open data in China is completed inde-
pendently by governments at various levels, resulting in highly dispersed data
distribution. Therefore, to implement government open data faceted search, it
is first necessary to collect and integrate metadata and annotate it according
to the government open data faceted system to establish associations between
datasets and the facet system. Subsequently, application strategies for the facet
system must be designed, including sorting, display control, and interaction
mechanisms.

Based on this process, the architecture of the government open data faceted
search system is shown in Figure 2 [Figure 2: see original paper], comprising
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government open data metadata collection and integration modules, automatic
indexing module, facet application strategy module, retrieval module, and in-
teractive interface module. The metadata collection and integration module
provides data support for the automatic indexing module and forms the foun-
dation for facet system design and facet application strategy modules. The
automatic indexing module connects the open data integration module with
the facet system module. The open data retrieval module and facet application
strategy module connect users with computers. Interactive interface design can
reference research results from [24-25], while the retrieval module is similar to
ordinary retrieval systems and will not be discussed further. The following sec-
tions will focus on the open data metadata collection, integration and indexing
module, and the facet application strategy module.

3.1 Government Open Data Metadata Collection

To achieve integrated discovery of government open data, metadata must first
be collected, including not only the government open data metadata published
by governments at various levels but also the URL information of each dataset.
Metadata collection can be achieved either through collaboration with govern-
ment open data platforms, where platforms regularly push metadata informa-
tion for newly added or updated datasets, or through directed collection using
web information collection tools to actively obtain data from various government
data open platforms. When using directed collection methods, in addition to
collecting new datasets, it is necessary to monitor previously collected dataset
information to promptly identify updated data.

3.2 Government Open Data Integration

Since current open data metadata collection uses official platforms as informa-
tion sources and each dataset is unique, the main tasks of government open data
integration are metadata standardization and heterogeneous metadata mapping
strategy design. Metadata standardization involves data conversion and infor-
mation supplementation to enhance data normativity, with particular attention
needed for title and publishing organization standardization and theme meta-
data standardization.

Title standardization requires processing dataset titles that do not explic-
itly reflect regional information (e.g., “Baiyun District Statistical Monthly
Report,”which makes it difficult to determine whether it refers to Baiyun
District in Guiyang or Guangzhou) to clearly include prefecture-level city and
district/county information, thereby avoiding ambiguity and improving title
comprehensibility. Publishing organization standardization similarly requires
completing incomplete organization names. Theme metadata standardization
addresses cases where some government open data platforms do not use
GB/T21063.4-2007 for thematic cataloging but instead use data domain or
industry vocabularies, requiring conversion to corresponding thematic terms in
GB/T21063.4-2007 based on mapping relationships between the two vocabu-
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laries. Heterogeneous metadata mapping strategy design involves establishing
mapping rules for metadata items across different open data platforms to
resolve issues arising from different metadata standards or different naming
conventions for the same metadata item.

3.3 Government Open Dataset Annotation

Based on data integration, datasets must be annotated according to the
constructed government open data faceted system to lay the data foundation
for resource retrieval and facet application. Dataset annotation is primarily
achieved through existing metadata extraction, rule-based annotation, and
machine learning-based annotation. Metadata extraction involves extracting
information already contained in open dataset metadata, applicable mainly
for annotating open data themes and update times. Rule-based annotation
involves extracting basic information from open dataset-related information
using extraction rules and then establishing associations between datasets and
corresponding facet focal points through mapping rules, primarily applied for
annotating administrative division levels, names, and publishing organization
types. Machine learning-based annotation utilizes machine learning methods
for model training to achieve annotation of open data themes and types.

3.4 Facet Application Strategy Module

To improve users’efficiency in using facets and reduce information overload
caused by facet display, strategies must be designed for facet system sorting,
display control, and interaction mechanisms.

(1) Facet System Sorting. Given that the government open data faceted sys-
tem contains only six facets, all commonly used, this study adopts a fixed sorting
strategy. The facet order is: open data theme, open data type, administrative
division level, publishing organization type, administrative division name, and
data update time. Different facets employ different focal sorting strategies: ad-
ministrative division level uses fixed order sorted from high to low level; data
update time sorts years in descending order and months from December to Jan-
uary; other facets sort focal points by the number of covered open datasets from
most to least.

(2) Facet System Display Control. When retrieval results are limited, users
do not need facet systems to explore or filter results, so facet systems are not dis-
played. When facet systems are displayed, display control is achieved through
vocabulary level adjustment and controlling the number of default displayed
focal points. Vocabulary level adjustment means that when an open data the-
matic term includes narrower terms and datasets containing the thematic term
concentrate in one or a few narrower terms, the thematic term is removed from
the facet system and the narrower terms are promoted to simplify the facet
hierarchy. Controlling the default number of displayed focal points means that
when too many focal points correspond to retrieval results, only the top few
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focal points are displayed by default based on sorting results, while supporting
users’autonomous viewing of all focal points.

(3) Facet Interaction Mechanisms. To enhance facet interaction flexibility,
multiple focal point selection is allowed within the same facet or across different
facets. Focal points within the same facet have a logical “OR”relationship,
while focal points across different facets have a logical “AND”relationship.

4. Prototype Implementation of Government Open Data
Faceted Search System
To verify the feasibility and effectiveness of the government open data faceted
search model, this study collected datasets from six provincial government open
data platforms (including Guangdong and Guizhou) and 24 prefecture-level city
platforms (including Binzhou, Shenzhen, and Hangzhou) as foundational data
(collected between December 25-30, 2020) to implement the prototype system.
The prototype system adopts a B/S (Browser/Server) architecture, with an
Intel(R) Core(TM) m3-8100Y CPU @ 1.10GHz 1.61GHz processor and 4GB
RAM. The software operating system platform is Windows 10 for x64-based
processors.

4.1 Prototype System Construction Process

Thanks to the emphasis on data standardization across provincial and munici-
pal government open data platforms, internal consistency within each dataset is
strong. However, severe data heterogeneity exists between provinces and cities,
including significant differences in metadata systems, different naming conven-
tions for the same metadata item, and different value specifications. Taking
Guangdong and Hangzhou government open data platforms as examples, the
former includes a “keyword”metadata item absent in the latter; the former
calls the publishing organization metadata item“data provider”while the latter
uses “publishing department”; the former’s publication date is precise to the
day while the latter is precise to the second. Additionally, titles, publishing
organizations, and thematic cataloging in metadata across provinces and cities
exhibit non-standard phenomena.

Therefore, during data integration, the study first established the prototype sys-
tem’s metadata system based on existing metadata systems from various open
data platforms. Then, mapping relationships were created between provincial
and municipal platforms and the prototype system for metadata items that
could not be precisely matched, resolving metadata naming heterogeneity. Fi-
nally, non-standard or heterogeneous metadata values were processed to main-
tain consistency across provincial and municipal open data, achieving data in-
tegration.

In the data annotation phase, the prototype system focused on reflecting the
previously constructed faceted system within datasets, requiring annotation of
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dataset themes, types, administrative division levels and names, publishing or-
ganization types, and update times. Theme and update time were achieved
through metadata extraction. Administrative division name annotation used
rule-based extraction from data titles. Administrative division level was ob-
tained through mapping relationships between division names and levels. For
publishing organization type annotation, information was first obtained from
the publishing organization metadata item, from which organization type fea-
ture words were extracted and then annotated according to a mapping vocabu-
lary. Data type annotation similarly employed a rule-based method: if a focal
point word from the data type facet appeared in a dataset’s title, that word
was used as its data type; otherwise, it was annotated as comprehensive.

Facet application strategy design implemented facet and focal sorting and facet
interaction mechanisms as described in the previous model. For display control,
when retrieval results were fewer than 10 (the maximum number displayed per
page), displaying facets had little value and might disturb users, so facets were
not displayed. By default, each facet displayed a maximum of five focal points
or sub-facets to avoid information overload. When a sub-facet contained only
one or two focal points (except for administrative division names), the sub-facet
was not displayed; instead, the focal point level was promoted for direct display.
When a facet contained only one focal point, the facet was hidden.

4.2 Prototype System Effectiveness

Overall, the government open data faceted search prototype system provides
a good user experience. The system’s facets help users conveniently explore
and filter retrieval results. Influenced by display control strategies, the system
also avoids information overload. Using the search for COVID-19 designated
hospital lists across regions as an example demonstrates the prototype system’
s effectiveness.

First, searching with the query “novel coronavirus”yields the interface shown
in Figure 3 [Figure 3: see original paper]. With numerous retrieval results, facet
system assistance is needed for convenient result filtering. The left-side displayed
facet system shows facets such as theme (including healthcare, comprehensive
government affairs), type (including list, announcement), and publishing orga-
nization (health departments, local governments) that help users quickly filter
results. Benefiting from display control strategies, the default number of dis-
played facets and focal points is limited, maintaining a relatively flat system
that avoids information overload and provides good retrieval experience.

Given the need for hospital lists, selecting“healthcare”under open data theme
and“list”under data type filters the results. As shown in Figure 4 [Figure 4: see
original paper], retrieval results are reduced from 97 to 12, with data relevance
significantly improved—four of the top five results are relevant. This interac-
tion process demonstrates the feasibility and effectiveness of the constructed
government open data faceted system and faceted search system model, which
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can effectively support users in searching government open data, substantially
improving their search efficiency and interaction experience.

Conclusion
In current government open data faceted search practice, unreasonable facet sys-
tem settings and application strategy design lead to poor user experience. To
address this issue, this paper constructed a government open data faceted system
and designed a government open data faceted search system model, implement-
ing a prototype system based on data from six provincial and 24 prefecture-
level city government open data platforms. The results demonstrate that the
constructed government open data faceted system can help users quickly filter
and locate needed open data, and the proposed government open data integra-
tion strategy and facet system application strategy in the faceted search system
model are highly effective. They can assist users in exploring and filtering search
results while reducing cognitive burden and avoiding information overload prob-
lems.
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