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Abstract. Research institutions, as the core entities in research activities, consti-
tute a vital component of technological prowess. The intuitive and dynamic rev-
elation of information pertaining to research institutions holds significant impli-
cations. Addressing issues such as the uni-dimensional depiction of research in-
stitutions, coarse granularity of profile labels, and the lack of a clear hierarchical 
structure, this study employs research institution attributes and relevant data to 
construct a comprehensive profile label system across four dimensions: basic at-
tributes, research attributes, domain attributes, and relational attributes. Leverag-
ing LDA topic modeling and social network analysis methods, the study gener-
ates model labels for research institutions. Using a specific research institute as 
an example and drawing on diverse and heterogeneous data from sources such as 
the official institution website, literature databases, patent databases, project da-
tabases, and information media platforms, the feasibility of this approach is val-
idated. The results underscore the stability and scalability of the research institu-
tion profile label system. 

Keywords: Research Institutions, Label System, Institutional Profile. 

1 Introduction 
Research institutions refer to organizations engaged in scientific and technological re-
search and development, primarily including research institutes, research-oriented uni-
versities, and R&D enterprises. They constitute the core entities in research activities 
and play a crucial role as essential components of technological prowess, exerting sig-
nificant influence in propelling national scientific and technological development. A 
comprehensive, dynamic, and intuitive revelation of multidimensional information 
about research institutions contributes to self-awareness, benchmarking, collaboration, 
and enables third parties to understand and predict institutional behavior. This, in turn, 
assists management in making macro-level decisions.With the development of internet 
technology, the permeation of open access principles, and the widespread adoption of 
social media, traces of activities originating from research institutions, such as research 
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outcomes, academic conferences, development trends, and research data, are dispersed 
across various channels, including internal institutional sources, public websites, com-
mercial databases, and social media. These traces manifest in diverse modalities, such 
as structured data, plain text, images, and audiovisual content, presenting characteris-
tics of large volume, rapid updates, and diverse structures. While accumulating a wealth 
of materials for research and practical applications related to research institutions, this 
diversity also poses challenges in gaining an intuitive, comprehensive, fast, and accu-
rate understanding of these institutions. 

Constructing a profile of research institutions based on an organizational tagging 
system can address this issue to some extent. Tags are succinct textual representations, 
manually defined or generalized, of the characteristic properties of a target object. They 
serve as symbolic expressions of the target object's features, providing an organiza-
tional perspective on data from a business application viewpoint. Tags possess charac-
teristics of semantic clarity and lack of ambiguity, facilitating understanding and sub-
sequent retrieval, processing, and application of information. As the number of tags 
grows, it becomes necessary to establish a tagging system to classify and manage them 
for ease of querying and application [1]. However, existing organizational tagging sys-
tems face challenges such as coarse granularity and a lack of clear hierarchical struc-
tures. In this study, we integrate relevant theories and technologies related to profile 
tagging, focusing on research institutions as the target objects. We aim to construct a 
multi-dimensional and multi-level tagging system for research institution profiles. This 
approach transforms complex and heterogeneous organizational information into se-
mantically rich and structured tags, laying the foundation for the development of an 
intuitive and rapid profile of research institutions. 

2 Related work 

In the context of the internet environment, the concept of user profiles originated from 
Alan Cooper's introduction of "personas" [2], which are hypothetical prototypes repre-
senting real individuals [3]. With the advent of the big data era, the term "User Profile" 
gradually became mainstream, indicating a collection of labels describing users based 
on accumulated user data [4]. Unlike traditional data resource descriptions and organi-
zational methods, profiles organize data resources in a tag format, making them reada-
ble, easily understandable, and user-friendly. The earliest appearance of profiles was in 
user-centric profile systems, designed to describe and reveal various dimensions of user 
characteristics. These systems were employed for tasks such as precision marketing, 
churn prediction, and new customer identification. Over time, the scope of profiling 
expanded to encompass groups, enterprises, industries, and even cities – essentially any 
object that requires description. 
2.1 Tag Construction Methods 

Early popular methods for tag construction were predominantly based on the collabo-
rative tagging concept proposed by Golder [5]. Tomas Vander Wal combined "folk" 
and "taxonomy" to introduce "Folksonomy," characterized as a "bottom-up social clas-
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sification." In this approach, network users spontaneously add tags to certain infor-
mation, ultimately selecting high-frequency tags as the classification names for that 
information [6]. Subsequently, Cai et al. proposed using both structured and unstruc-
tured tags with different weights from collaborative tagging systems to construct a tag 
system [7]. Collaborative tagging represents not only the unique insights of network 
users but also the common understanding shared by all network users. While collabo-
rative tagging is highly flexible and cost-effective, as it does not require pre-learning 
or training, the lack of control over tag wording leads to issues of unclear meaning and 
unclear hierarchical structure in the final tag system. 

With the evolution of ontology, research on constructing tag systems using ontology 
has gradually increased. Maleszka et al. utilized existing ontology frameworks to man-
ually or automatically construct ontologies to generate tag systems [8]. However, tag 
systems derived from ontology currently suffer from low accuracy, redundancy, or 
missing tags, structural issues, and significant human involvement in ontology con-
struction, leading to high costs. Some scholars have employed model algorithms to 
construct tag systems. For instance, Farseev et al. [9] used a topic modeling approach 
to build tag systems, but this type of tag system tends to have coarse granularity, hin-
dering precise profiling. 
2.2 Tag Construction Methods for Institutional Profiling 

In the realm of institutional profiling, current efforts have primarily focused on enter-
prise profiles utilized in e-commerce, risk assessment, and market supervision, with 
relatively limited attention to research institution profiling. ChunR et al. introduced the 
concept of enterprise image, discussing five main dimensions (comfort, enterprising, 
strict, relaxed, competence) and two subordinate dimensions (hobbies, arbitrary judg-
ments) used to evaluate the impact of enterprise reputation on employees and customers 
[10]. Current enterprise profile tag systems primarily encompass dimensions such as 
basic attributes (enterprise size), credit attributes, operational attributes (profitability, 
product promotion), financial attributes, research investment (product development), 
corporate culture, industry attributes, financing attributes, internal and external rela-
tions features, and evaluation information (product reputation) [11-13] These dimen-
sions support enterprise security risk assessment and regulatory compliance. 

In the context of research institutions, scholars have also embarked on explorations. 
Johannesson et al. proposed an institutional conceptual description model that describes 
institutions from the perspectives of roles, rules, rights, responsibilities, and processes, 
defining criteria for describing different entities [14]. Meng Lin [15] focused on dy-
namic attribute profiling within institutional profiles, conducting feasibility studies and 
implementations in community discovery, relationship extraction, and institutional in-
terest discovery. Guo Hongmei et al. [16], based on an ontology model, defined and 
described the characteristics of research institutions in terms of basic attributes, social 
attributes, research attributes, and relationship attributes. They constructed an institu-
tional tag system with dimensions of descriptive information tags, related relationship 
tags, and related institution tags across three dimensions. 

Scholars both domestically and internationally have attempted to construct institu-
tional profile tags and tag systems by leveraging description models, ontologies, or 
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mining algorithms, accumulating valuable theoretical and practical experiences. How-
ever, several issues persist: (1) Application-Centric Focus: The majority of existing re-
search is primarily oriented towards specific applications, with a singular descriptive 
perspective. There has been a lack of comprehensive analysis of the overall attributes 
and relationships of research institutions. (2) Coarse-Grained and Unclear Hierarchical 
Structures: Research institutions exhibit rich and complex attribute features and rela-
tional structures. Existing profile tag systems mostly possess coarse granularity, with 
unclear hierarchical structures. This results in poor scalability, significantly impacting 
subsequent application services tailored for different scenarios. To address these chal-
lenges, this study comprehensively analyzes the attribute features and relationships of 
research institutions based on their behavior and relevant data. Utilizing an enumerative 
classification method, the study aims to construct a set of tag systems and a profiling 
construction process that can accurately define and describe the attribute features of 
research institutions. 

3 Research Methodology 

The construction of a research institution portrait involves the three-dimensionalization 
and conceptualization of flattened institutional data [17]. This process entails the appli-
cation of various data analysis methods to process institution-related data, extracting 
highly generalized labels to form a research institution portrait. The research institution 
portrait model consists of three layers: the data layer, analysis layer, and application 
layer, as illustrated in Figure 1. The data layer encompasses various institutional data 
resources, including traditional literature data such as papers, patents, books, and re-
ports published by research institutions. Additionally, it includes open-source data from 
institution websites, core media, mainstream social media, and other sources. The anal-
ysis layer involves the application of various analytical methods to transform raw data 
into portrait labels. The application layer focuses on conceptualizing institution labels 
for specific application scenarios to generate a comprehensive research institution por-
trait. 

 
Fig. 1. Process of Constructing a Research Institution Profile. 
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external aspects, as well as static and dynamic attributes, it becomes apparent that a 
research institution is a social entity with rich attribute features and interrelationships 
[16]. In addition to possessing the fundamental characteristics, economic features, legal 
features, and other attributes common to organizations, research institutions exhibit 
unique research attributes. These include various multimodal entities such as institu-
tions, personnel, teams, projects, patents, and more. Moreover, they entail heterogene-
ous relationships such as competition, collaboration between institutions, publication 
of research outcomes, and dissemination of information, as illustrated in Figure 2. 

 
Fig. 2. Conceptual Model of Scientific Research Institutions. 

Basic information about research institutions is relatively stable and easily accessible, 
encompassing various forms of institution names, institution types, establishment 
times, and geographical locations. Research features manifest in scientific activities, 
involving undertaking/participating in research projects to secure research funding. Re-
search outcomes are disseminated in the form of academic papers, scholarly mono-
graphs, patents, and technological reports. Research institutions also engage in subse-
quent experimentation, development, and application of scientific achievements. Typi-
cally bearing the responsibility of nurturing talent for the nation, research institutions 
commonly operate in team collaboration, ranging from long-term laboratory setups for 
major tasks to small groups formed for temporary assignments. In the process of apply-
ing for research projects, collaborative relationships are formed between units under-
taking and participating in the same project, while significant competition emerges 
among applying units for the same guideline. Research institutions establish subordi-
nate organizations/departments based on development goals and role positioning. 
Therefore, constructing a research institution portrait relies on data from multiple 
sources, including official institution websites, domestic and international literature da-
tabases, social media, news websites, and others, as detailed in Table 1. 
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Table 1. Examples of Data Sources for Scientific Research Institutions. 

Data Type Main information content Data source 

Basic Infor-
mation 

Institution Name, Institution Type, 
Establishment Time, Geographical 
Location, Institution Introduction, 
Contact Information 

Institution Official Website, Insti-
tution Business Database 

Research Ac-
tivities 
 

Research Projects 

Domestic and International Project 
Databases, Science and Technol-
ogy Management Information Sys-
tem, Institutional official websites, 
etc. 

Academic Papers 
Domestic and International Paper 
Databases, Institutional official 
websites, etc. 

Science and Technology Reports 
Domestic and International Sci-
ence and Technology Report Sys-
tems 

Patents Domestic and International Patent 
Retrieval Databases 

Achievement Transformation Technology Achievement Trans-
formation System 

Academic Exchange Institutional official websites, 
News Website, Social Media, etc. 

Information Institutional official websites, 
News Website, Social Media, etc. 

3.2 Construction of Label System 

The labeling system serves as a crucial foundation for the portrait, with its breadth and 
depth directly influencing the portrait's outcome. In this study, a comprehensive ap-
proach combining the rank enumeration classification method and the facet-assembly 
classification method is employed to construct the labeling system for research institu-
tions. The rank enumeration classification method is based on knowledge classification, 
utilizing conceptual division and generalization principles to create a hierarchical tree 
structure that categorizes and details various concepts and aspects of entities. 

Based on the content of research institution attributes, the rank enumeration classi-
fication method is applied to categorize the first and second-level labels of the research 
institution portrait. This results in the formation of a four-dimensional tree structure 
framework, including basic attributes, domain attributes, research attributes, and rela-
tionship attributes, as illustrated in Figure 3. 

128             X. Xian et al. 



 
Fig. 3. Conceptual Model of Scientific Research Institutions. 

Basic attributes encompass relatively stable static information about research institu-
tions. On the basis of the first and second-level categories, the facet-assembly classifi-
cation method is applied to further divide them into the smallest granularity, all of 
which are factual labels. For research attributes, domain attributes, and relationship at-
tributes, a detailed analysis is performed on the second-level categories based on factual 
labels, statistical labels, and model labels. Factual labels involve no complex computa-
tional logic; they only require extracting raw data to generate labels. Statistical labels 
necessitate statistical calculations and divisions of specific data to produce different 
label values. Model labels generally require complex calculations through algo-
rithms/models [18]. Research attributes depict the primary research activities of re-
search institutions, reflecting their research capabilities to some extent. These labels 
cover three types, as shown in Table 2. Domain attributes reflect the main research 
areas of research institutions, revealed by extracting research topics from various re-
search activities. Therefore, it requires model-based calculations, as shown in Table 3. 
Relationship attributes describe the network of relationships between institutions, 
mainly revealed through factual labels and model labels, as shown in Table 4. 

Table 2. Scientific Research Institution's Attributes Portrait Tag System. 

First-
level 
Cate-
gory 

Second-
level 
Category 

Labels 

Factual 
Labels Statistical Labels Model La-

bels 

Re-
search 
Attrib-
utes 

Research 
Project 

Project 
Name 

Total Number of Projects, Project Annual 
Distribution, Project Level Distribution 

Project 
Theme, 
Theme Inten-
sity, Theme 
Network 

Aca-
demic 
Paper 

Paper 
Title 

Total Number of Papers, Number of Jour-
nal Papers, Number of Conference Papers, 
Number of Chinese Papers, Number of 
Foreign Language Papers, Number of 

Paper Topic, 
Theme Inten-
sity, Theme 
Network 
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Highly Cited Papers, Number of High-
Quality Papers, Paper Annual Distribution 

Technol-
ogy Pa-
tents 

Patent 
Title 

Total Number of Patents, Patent Annual 
Distribution, Patent Domain Distribution   

Technol-
ogy Re-
port 

Report 
Title 

Total Number of Reports, Report Annual 
Distribution   

Aca-
demic 
Mono-
graph 

Mono-
graph 
Title 

Total Number of Monographs, Mono-
graph Annual Distribution   

Aca-
demic 
Ex-
change 

Meet-
ing Ti-
tle 

Number of Exchanges, Annual Distribu-
tion of Exchanges 

Conference 
Theme Dis-
tribution 

Table 3. Field Attribute Portrait Tag System of Scientific Research Institutions. 

First-level Cate-
gory 

Second-level Cate-
gory Model Labels 

Domain Attrib-
utes 

Hot Topics Research Topics, Theme Intensity, 
Theme Network 

Topic Evolution Research Topics, Theme Intensity,  
Research Time, Theme Temporal Network 

Social Topics Topic, Topic Intensity 

Table 4. Relationship Attribute Portrait Tag System for Scientific Research Institutions. 

First-level 
Category 

Second-level 
Category 

Labels 
Factual Labels Model Labels 

Relation-
ship Attrib-
utes 

Collabora-
tive Rela-
tionships 

Collaborating Insti-
tutions, Type of 
Collaboration 

Collaboration Intensity, Collaboration 
Themes, Collaboration Network 

Competitive 
Relation-
ships 

Competing Institu-
tions, Type of Com-
petition 

Competitive Themes 

Affiliation 
Relationship 

Superior Organiza-
tion  
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Jurisdic-
tional Rela-
tionship 

Subsidiary Organi-
zation   

Evolutionary 
Relationship 

Modification Time, 
Modification Type, 
Organization Be-
fore Change, Or-
ganization After 
Change 

  

3.3 Label Generation 

Label generation, alternatively known as tag extraction or tagging, is the cornerstone 
of profile construction. The basic information of institutions in the original dataset is 
predominantly structured data, characterized by its conciseness and lack of ambiguity, 
and can thus be directly repurposed as fundamental attribute labels for these institu-
tions. Labels pertaining to research attributes, which are statistical in nature, can be 
derived through mathematical formulas; this process will not be further detailed here. 
This section primarily discusses the methodologies for generating labels for research 
themes and relational networks. 

Multi-source Data Fusion. Institutional profiling that integrates multi-source hetero-
geneous data can more comprehensively reveal the full spectrum of an organization. 
Additionally, cross-verification of information from multiple sources can reduce infor-
mation omissions and enhance the credibility of the profiling results. Institutional pro-
files in scientific research involve multi-source heterogeneous data such as research 
projects, academic papers, patents, scientific reports, and news information. These data 
sources may play different roles in constructing profiles for various attributes of an 
institution and should be assigned different weights, namely: 

Institution=αA+βB+γC+··· 
In the formula, A, B, C, etc., represent profile data from different sources, such as 

projects, papers, patents, etc.; α, β, γ, etc., denote the respective weights assigned to 
these multi-source data. 

Research Topic Identification. The Latent Dirichlet Allocation (LDA) topic model is 
a probabilistic topic model for discrete data sets (such as document collections), pro-
posed by David Blei, Andrew Ng, and Michael I. Jordan in 2003. It identifies latent 
topic information in documents, assuming each document is composed of a mix of mul-
tiple topics, and each topic in turn is composed of a distribution of various words. This 
study employs the LDA topic model for profiling analysis based on datasets comprising 
titles, keywords, abstracts, and other textual information from projects, papers, patents, 
and news. The LDA topic model algorithm is implemented using the gensim toolkit in 
Python. 
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Collaborative Network Mining. Scientific collaboration contributes to the comple-
mentarity of strengths among research institutions, promotes resource sharing, and en-
hances the quality of scientific research. Institutional scientific collaborations are man-
ifested in phenomena such as co-authorship of papers and project cooperation. This 
study applies social network analysis methods to depict and analyze the collaborative 
relationship networks of institutions. In this network, institutions are treated as nodes, 
and the cooperative relationships between them form the connections between these 
nodes. 

3.4 Profile Visualization 

Profile visualization encompasses various methods such as statistical graphs (histo-
grams, line charts, etc.), tag clouds (word clouds), and network maps. Statistical graphs 
are suitable for statistical labels; tag clouds display labels in varying font sizes or colors 
based on their weights, suitable for showcasing research hotspots and the like, with 
mature tools available like Word Art, WordSift, TagCrowd, ToCloud, or using the Py-
thon WordCloud package for coding, such as Wordle, tagCloud, Tagul, Tagxedo, etc. 
Network maps are appropriate for displaying various cooperative relationships, with 
network visualization facilitated by tools such as citespace, Gephi, VOSviewer, and 
others. 

4 Empirical Research 

To validate the effectiveness of the research institution profile tag system and construc-
tion methodology, Institution Z was selected for a case study. This research institution 
has long been engaged in scientific and technological information analysis, data gov-
ernance, and providing decision-making support to government departments. The study 
constructs an institutional profiling application under the scenario of institutional as-
sessment, based on four types of data from Institution Z: basic information, paper data, 
project data, and news data. This involves two main aspects: research attributes and 
field attributes (as shown in Table 5). The former is primarily used for quantifying re-
search contributions, while the latter mainly verifies the alignment with the institution's 
role and responsibilities. 

Table 5. Relationship Attribute Portrait Tag System for Scientific Research Institutions. 

First-
level 
Cate-
gory 

Second-
level 
Category 

Labels 

Factual La-
bels Statistical Labels Model Labels 

Re-
search 

Research 
Project 

Project 
Name 

Total Number of Projects, Pro-
ject Annual Distribution 

Project Theme, 
Theme Intensity 
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At-
trib-
utes 

Aca-
demic 
Paper 

Paper Title Number of Journal Papers, Pa-
per Annual Distribution 

Paper Topic, Theme 
Intensity 

Technol-
ogy Pa-
tents 

Patent Title Total Number of Patents, Pa-
tent Annual Distribution   

Do-
main 
At-
trib-
utes 

Hot Top-
ics   Research Topics, 

Theme Intensity 
Topic 
Evolu-
tion 

  Research Topics, 
Theme Intensity 

Social 
Topics   Topic, Topic Intensity 

4.1 Data Collection 

The basic attribute data of Institution Z was sourced from an institutional database, 
including structured data such as the institution's name, unique identifier, type, founda-
tion date, geographic location, summary, and contact information. For paper data, the 
Wanfang database was chosen, with a search conducted on November 1, 2023. The 
search expression was "(Author Affiliation:(Institution Z)) and Publication Date: 2013-
01-01 TO 2023-11-01," focusing on "Journal" document types, yielding a total of 3862 
entries. The project data was sourced from the National Social Science Fund Project 
Database, capturing all social science fund projects of Institution Z over the past ten 
years, amounting to 38 projects. For patent data, the Zhihuiya Patent Database was used 
to gather all patents of Institution Z, totaling 100 items. The news data was collected 
using a commercial data crawling platform, capturing news media articles featuring 
"Institution Z" published from May 1, 2023, to October 31, 2023, totaling 3827 articles. 
4.2 Data Preprocessing 

The raw data collected from various channels may have issues like missing data, dupli-
cates, inconsistencies, and homonyms with different meanings, which can affect the 
quality of the profile. It is necessary to clean and process the data according to specific 
needs to maximize its value. 

The quality of social science project data and patent data is relatively high, allowing 
direct use for subsequent tag extraction. Of the 4374 papers collected, 1247 were not 
related to Institution Z, leaving 3127 valid papers. The institutional names among these 
papers varied in format, necessitating standardization: firstly, replacing names of sec-
ondary and tertiary institutions with the full name of the primary institution, and sec-
ondly, unifying different expressions of the same institution with its full name, includ-
ing abbreviations and aliases, identified from the author affiliation field. The news data 
contained a substantial amount of duplicate content, including direct reprints and simi-
lar information. After removing duplicates, links with expired original articles, and se-
lecting data published by core media, 1571 articles were considered valid for the ex-
periment. 
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4.3 Application of Research Institution Profiling in Institutional Assessment 
Scenarios 

The construction of research institution profiles holds significant practical value for the 
public, research institutions, and government departments. Based on a research institu-
tion's profile tag system, appropriate attribute tags can be selected according to the ap-
plication scenario, deriving various profiling services to achieve in-depth knowledge 
services. For example, targeting research institutions, analyzing profiles based on re-
search attributes and domain attributes can precisely pinpoint institutional characteris-
tics, identify strengths and weaknesses, and aid in institutional development. For gov-
ernment departments, utilizing multidimensional institutional profiles helps science and 
technology managers comprehensively and intuitively understand information about 
research institutions, objectively evaluate their levels, and provide reference for assess-
ments, supervision, and scientific decision-making related to research institutions. 

Based on the experimental data of Institution Z, the statistical tag profile of its re-
search attributes is illustrated in the following figure. It shows that over the past decade, 
the overall scientific research output of the institution has been in decline, particularly 
evident in the area of journal publications. The institution undertakes a relatively small 
number of projects annually, with the peak of patent applications occurring in 2019 and 
significant fluctuations in the number of applications each year. 

 

Fig. 4. Annual Distribution of Projects at Institution Z. 

 

Fig. 5. Annual Distribution of Publications by Institution Z. 
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Fig. 6. Annual Distribution of Publications by Institution Z. 

To verify the alignment of Institution Z's development with its designated responsibil-
ities, academic papers from the past two years and news data from the last six months 
were selected as experimental data. The Latent Dirichlet Allocation (LDA) topic model 
was used to generate relevant topic tags, which were then compared against the institu-
tion's responsibility profile. The research themes of the academic papers primarily fo-
cus on areas such as artificial intelligence, competitive intelligence, open science, tech-
nological innovation, scientific data, international cooperation, science policy, and sci-
entific intelligence (as shown in Figure 7). These themes fall within the scope of the 
institution's designated responsibilities. 

 
Fig. 7. Annual Distribution of Patents by Institution Z. 
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As shown in Figure 8, the overall development trend of Institution Z's social impact 
from May 1, 2023, to October 31, 2023, peaked in July 2023. Textual analysis reveals 
that in July, Institution Z released a representative industry report and organized and 
participated in significant academic conferences. 

 
Fig. 8. Annual Distribution of Patents by Institution Z. 

Through the thematic analysis of 1571 news articles (as illustrated in Figure 9), it is 
evident that social media and netizens primarily focus on Institution Z's activities in 
areas such as artificial intelligence, scientific papers, models, and information services. 
This aligns well with the content pertinent to Institution Z's designated responsibilities. 

 
Fig. 9. Hot Topics in News and Information for Z Organization 
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5 Discussion 

This study constructs a profile tag system for research institutions based on their attrib-
ute characteristics and relevant data, encompassing four dimensions: basic attributes, 
research attributes, field attributes, and relationship attributes. The system includes 
three types of tags: factual, statistical, and model tags. Methods such as statistical 
graphs and tag clouds are utilized to display information about research institutions. 
Discussion on Some Issues in the Construction Process of the Research Institution Pro-
file Tag System: 

Complex Nature of Research Institutions: The analysis of research institutions' at-
tribute characteristics reveals that they are complex entities involving various types like 
institutions, personnel, teams, projects, and papers. Personnel and teams, being active 
entities in research with rich attributes, are considered to have their separate profiling 
categories. Therefore, they are not included in the research institution profile tag sys-
tem. This reflects an understanding of the distinct nature of human elements in research 
settings. 

Focus on Institutional Profile Tag System: The primary focus of this study is on the 
construction and application of the institutional profile tag system. It does not delve 
extensively into the cross-verification and fusion of multi-source data. Consequently, 
in the empirical research, only one data source was chosen for each type of data, such 
as selecting only the Wanfang database for paper data. This approach simplifies the 
data handling process while still providing valuable insights. 

Topic Analysis in Profile Tag System: The study involves different dimensions of 
topic analysis within the research institution profile tag system. Existing research has 
addressed the issue of topic identification, with common methods including probabil-
istic graphical models, matrix decomposition, word embedding, deep learning, cluster-
ing, and frequency statistics. These methods show varying performance across different 
scenarios and datasets. To ensure better interpretability of the topic identification re-
sults, the study opted for a probabilistic graphical model approach. Manual correction 
methods were used in the empirical study, and with the increase in data volume, more 
topic identification methods can be explored in the future. This adaptability ensures the 
relevance and accuracy of the profiling process. 

6 Conclusion 

In response to the issues identified in existing research, such as a unidimensional per-
spective in describing research institutions, lack of intuitive display, coarse granularity 
of portrait labels, and unclear hierarchical structures, this study constructs a portrait 
label system for research institutions based on their attribute characteristics and relevant 
data. This system encompasses four dimensions: basic attributes, research attributes, 
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domain attributes, and relational attributes. The study introduces a model label genera-
tion method for research institutions based on topic recognition models and social net-
work analysis techniques. The feasibility of this method was validated using a domestic 
research institution as a case study. This approach effectively addresses the problems 
encountered in the description and display processes of research institutions, enhances 
the data services of institutions in various scenarios, and mitigates the application gap 
caused by the heterogeneity of multi-source data. 

However, this study has certain limitations: firstly, research institutions can be cate-
gorized into research institutes, research-oriented universities, and R&D-oriented en-
terprises based on their nature, and into basic research institutions, applied research 
institutions, and public welfare research institutions based on the nature of their re-
search. It is necessary to further investigate the characteristic differences among these 
types of research institutions and refine the label system for research institution por-
traits; secondly, the construction of portrait labels for research institutions is an open 
and iterative process, which requires continuous improvement of the label system and 
updating of label data in response to changes in original data, label generation methods, 
and business scenarios. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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