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Some Salient Aspects of Machine Learning Research: A Bibliometric Analysis
3. Bhattacharya + Computer Science * J. Sci. Res. * 2019

TLDR The paper tries to capture the intellectual structure of this field and research trends from quantitative and statistical analysis of research
publications and develops a conceptual framework for the study. Expand
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We may note that papers, venues, and year are just names. Hence, a
publication corpus can be substituted by any structure bearing the same
1 Introduction construction, e.g., news articles in certain newspapers on certain days.

2 Topic Space Trajectories

.. 2.2 Document Representation in Topic Space
2.1 Publication Corpus
Say the number of papers (documents) in a publication corpus is d and the set

2.2 Document Representation in of all words from all these documents is of size n. There are various methods

Topic Space for embedding these documents into a topic space (commonly referred to as
topic models). Most of them employ a real-valued word-document matrix as
2.3 Non-Negative Matrix starting point. Hence, we need to represent all elements p € P as elements of
Factorization RZ,,. Therefore we consider in the following p to be an element of RZ,. In this
representation each vector component denotes a word-weight. Such a weight
2.4 Venue Representation and for a particular word can be, for example, the word-frequency (term-frequency)
Trajectories in Topic Space or a more sophisticated approach like tf-idf (Ramos et al.. 2003). Having the
vector representations of all publications we can con
2.5 Calculating an Optimal Topic matrix V' simply by juxtaposing all those vectors. A
Number representation of that word-document matrix V' as This paper is cited by a paper saved to your library v

matrices. These factors represent particular structura

topic space, foremost the topics and some represent USing TF-IDF to Determine Word Relevance in

in this space, i.e., as a linear combination of fopie D tQ .
here is that the number of topics ¢ is substantially s ocumen ueries

A very prominent topic model, called Latent Sema  J E. Ramos - 2003

3 Case Study on Machine Learning
Publications

3.1 Dataset & Filtering

. document matrix. This method has been proven to we TLDR This paper examines the results of applying
3.2 Preprocessing

e R -.-..e €M Frequency Inverse Document Frequency to
3.3 Matrix E N Yang (2006) or for recommendations of scientific ) _
' DR el U2 (2020). Nonetheless, we decided against its applicatio determine what words in a corpus of documents

rf(‘JI‘.thIS is that ‘r..he results are diffieult to .con.lprehc might be more favorable to use in a query and
I'his problem arises from the fact that topics in LSA

and negatively to the topical document representatic provides evidence that this simple algorithm

3.4 Optimal Topic Number

3.5 Abstract Length & Term

bation W I A efficiently categorizes relevant words that can
Distribution on a probabilistic model where documents are assum y g
. _ distribution over topics, which themselves are distril ~ enhance query retrieval. Expand
4 Interpreting Topic Space LDA generally achieves very good results, e.g., in text
Trajectories it is known to fall short for s‘m.all {'10011111?n.ts like 66 1814 @192
for example been shown empirically on Twitter po
4.1 Found Topics (2010). Since we do prefer for our modeling a met . :
......... ?
with small documents we discard using LDA. The s Something not right? Contact Us
4.2 Topic Similarities investigated methods based on doc2vec (Le and M
documents are embedded together with words in a re
4.3 pverall Historical Interest in chosen _(ﬁlnm]ﬂi?nﬂlit}". 'l:his is (101.1(: such that relat‘{:d 0 Save To Library A Create Alert 66 Cite
Topics mapped closely together and unrelated ones far fron

to eame metrie 1t that vector enace Thie miethod B
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{ Exploring four decades of research in Computers & Education )

\ { Educational Technology Research Patterns in the Realm of the Digital Knowledge Age)
{Use of information communication technology in education: an analysis of Indian perspective)

{ The application of information and communication technology in Nigerian secondary schools )
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| am a librarian at a research university. The topic | am interested in is how to use the latest information communications in
the past five years.

Use artificial intelligence technology to assist university researchers to conduct research more efficiently and provide
support from a library perspective.

But | am not very familiar with the latest developments and cutting-edge research in related fields.
Therefore, | would like to ask you to help provide 5 possible library services that combine the latest information

communication and artificial intelligence technologies services and provide detailed descriptions for each possible service
item. FAL KR AL @ ® ChatGPTH =/ § e i 47
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Thanks for your advice! | am particularly interested in "intelligent literature search and recommendation systems". | hope
to use natural language processing (NLP) and machine learning technology to analyze the research needs of graduate

students, optimize search results based on research topics, citation history, and user feedback, and then provide Highly
personalized literature search and recommendation service.

| believe this is a digital service that can further enhance the role of university libraries in academic research.

Could you please provide 3 to 5 specific steps to describe how the library can have the opportunity to launch the above-
mentioned "intelligent document search and recommendation system" service within one year?
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B McAERE 1. SR BMATRRIE (EMREE

Consider the research question “Reinforcement Learning Algorithms for RMEEREER[GERIREEHESEE)
Portfolio Management With Risk Control.”

g; N
Please provide a search algorithm that could retrieve relevant papers from 2. BixiRChatGPTIRIUSFE S A
Web of Science.
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Consider the research question “Reinforcement Learning Algorithms for Portfolio Management With Risk Control.”

Please provide a search algorithm that could retrieve relevant papers from Web of Science.
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Step 1 : &ERETHIEEEE — DAWeb of Science &5l (1/4)

M cfEitfE < 1. SEERBMATARE (EH%REEE

Consider the research question “Reinforcement Learning Algorithms for RMEBEERMEINIREHSEIR)
Portfolio Management With Risk Control.”

2. HiEEChatGPTIRZ(HIEE A%

Please provide a search algorithm that could retrieve relevant papers from
Web of Science.

4. Refine Your Search:
To retrieve relevant papers on the research question "Reinforcement Learning Algorithms
for Portfolio Management With Risk Control" from Web of Science, you can use a systematic * You may receive a large number of results initially. To refine your search, consider adding
search strategy. Here's a step-by-step approach to help you conduct your search: more specific keywords or narrowing down your search by publication date (if necessary).

* You can also use Boolean operators to exclude irrelevant terms. For example:

URNENe Kayworde snd Synanyme: * "Reinforcement Learning” AND "Portfolio Management" AND "Risk Control" NOT "Deep

* Start by identifying keywords and synonyms related to your research question. In this case, Learning”

the main concepts are "Reinforcement Learning," "Portfolio Management," and "Risk
: N . : . 5. Filter by Document Type and Publication Date:
Control." You may also want to include variations like "RL," "Investment Portfolio," and "Risk

Nanagemnsnt. * Depending on your research requirements, you can filter results by document type (e.g.,

2. Use Boolean O e research articles, conference papers) and publication date to focus on the most relevant
publications.
* Combine your keywords using Boolean operators (AND, OR, NOT) to create search strings.
For example: 6. Review and Select Relevant Papers:

* "Reinforcement Learning” AND "Portfolio Management” AND "Risk Control"
* Go through the search results and carefully review the titles, abstracts, and keywords to

identify papers that align with your research question.

* Pay attention to the methodology, results, and conclusions mentioned in the abstracts. 51
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Step 1 : &R THIEEEE — PAWeb of Science &5l (2/4)

o2 7 Flal sl B SR MAAEERIRYE &

As an experienced librarian specializing in literature review and information retrieval from
bibliographic databases (e.g., Web of Science), your task is to develop a comprehensive,
accurate, and tailored search algorithm for identifying and retrieving relevant articles from
Web of Science.

To create a search algorithm that accurately reflects the research question, please follow

these steps:

1. Break down research question into 2 or more key concepts

2. For each concept, identify closely related keywords

3. Use the Boolean operator “OR" to combine the keywords

4. Finally, use the Boolean operators "AND" to combine the keywords across various
concepts

For example, focus on the research question “Reinforcement Learning Algorithms for Portfolio

Management With Risk Control.”

First, identify the three key concepts: Reinforcement Learning Algorithms, Portfolio

Management, and Risk Control.

Next, develop closely related keywords for each concept.

Relevant keywords on Portfolio Management could be “investment”, “stock market”, “futures”,

“foreign exchange”, and “cryptocurrency.”

Finally, please use “OR” to combine the keywords for each concept, and then use “AND” to

combine the different concepts.
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To create a search algorithm that accurately reflects the research question, please follow these steps:
1. Break down research question into 2 or more key concepts
2. For each concept, identify closely related keywords
3. Use the Boolean operator “OR” to combine the keywords
4. Finally, use the Boolean operators “AND” to combine the keywords across various Concepts
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As an experienced librarian specializing in literature review and information retrieval from
bibliographic databases (e.g., Web of Science), your task is to develop a comprehensive,
accurate, and tailored search algorithm for identifying and retrieving relevant articles from
Web of Science.

To create a search algorithm that accurately reflects the research question, please follow

these steps:

1. Break down research question into 2 or more key concepts

2. For each concept, identify closely related keywords

3. Use the Boolean operator “OR” to combine the keywords

4. Finally, use the Boolean operators “AND" to combine the keywords across various
concepts

For example, focus on the research question “Reinforcement Learning Algorithms for Portfolio

Management With Risk Control.”

First, identify the three key concepts: Reinforcement Learning Algorithms, Portfolio

Management, and Risk Control.

Next, develop closely related keywords for each concept.

Relevant keywords on Portfolio Management could be “investment”, “stock market”, “futures”,

“foreign exchange”, and “cryptocurrency.”

Finally, please use “OR” to combine the keywords for each concept, and then use “AND” to

combine the different concepts.
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First, identify the three key concepts: Reinforcement Learning Algorithms, Portfolio Management, and Risk Control.
Next, develop closely related keywords for each concept.

Relevant keywords on Portfolio Management could be “investment”,

29 ¢¢

Finally, please use “OR” to combine the keywords for each concept, and then use “AND” to combine the different concepts.
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Certainly, | can help you develop a comprehensive search algorithm for the research

question "Reinforcement Learning Algorithms for Portfolio Management With Risk Control”

using the steps you provided. Let's break it down:

Key Concepts:

1. Reinforcement Learning Algorithms
2. Portfolio Management
3. Risk Control

Keywords for Each Concept:

1. Reinforcement Learning Algorithms:

* "Reinforcement learning"

* "Deep Q-learning”

* "Policy gradient methods"

* "SARSA"

* "Q-learning"”

* "Reinforcement learning in finance"

* "Algorithmic trading with reinforcement learning”

2. Portfolio Management:

"Portfolio optimization”
"Asset allocation”
"Portfolio construction”
"Portfolio rebalancing”
"Investment strategy"
"Diversification"
"Portfolio performance”

3. Risk Control:

"Risk management"
"Risk assessment"
"Risk mitigation"

"Risk modeling”
"Risk-adjusted returns”
"Volatility control"

"Drawdown management”

Combining Keywords for Each Concept Using "OR":

* (Reinforcement learning) OR ("Deep Q-learning”) OR ("Policy gradient methods") OR
("SARSA") OR ("Q-learning”) OR ("Reinforcement learning in finance") OR ("Algorithmic
trading with reinforcement learning”)

* ("Portfolio optimization") OR ("Asset allocation”) OR ("Portfolio construction®) OR ("Portfolio
rebalancing”) OR ("Investment strategy") OR ("Diversification™) OR ("Portfolio performance”)

* ("Risk management”) OR ("Risk assessment") OR ("Risk mitigation") OR ("Risk modeling")
OR ("Risk-adjusted returns”) OR ("Volatility control”) OR ("Drawdown management”)

Combining Concepts Using "AND™:

* (Reinforcement learning OR "Deep Q-learning" OR "Policy gradient methods” OR SARSA OR
"Q-learning" OR "Reinforcement learning in finance" OR "Algorithmic trading with
reinforcement learning”) AND
("Portfolio optimization" OR "Asset allocation" OR "Portfolio construction” OR "Portfolio
rebalancing” OR "Investment strategy" OR Diversification OR "Portfolio performance”) AND
("Risk management” OR "Risk assessment” OR "Risk mitigation" OR "Risk modeling" OR
"Risk-adjusted returns" OR "Volatility control" OR "Drawdown management”)
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