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The International Association of Scientific and Technological University Libraries (IATUL) is a voluntary
international organization which provides a forum for the exchange of ideas relevant to librarianship in
technological universities throughout the world. It also provides library directors and senior managers an
Links for Authors opportunity to develop a collaborative approach to solving common problems.

The 24th Annual IATUL Conference was held on June 2nd — June 5th, 2003 at the Middle Eastern
Technical University. The 24th Annual IATUL Conference’s theme was “Libraries and Education in the
Networked Information”.
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The final conference program for the conference can be found at this link: 2003 IATUL Conference
Program.
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Plan

e Artificial Intelligence (Al)
* Recursive Neural Networks (RNNs)
 Large Language Models (LLMS)

e Al Techniques and Applications

* Search Engines vs. Conversational Chatbots

* Information Search and Retrieval

* Conversion of Search Engines to Question Answering (Q/A) Systems
e Can Al-based Chatbots Become Q/A Systems in the Future?

* Challenges Related to Al in Information Retrieval



Artificial Intelligence (Al)

* Recursive Neural Networks (RNN)

 Large Language Models (LLM)



Al TECHNIQUES AND APPLICATIONS

ARTIFICIAL
INTELLIGENCE
(A1)

> EXPERT SYSTEMS
o MACHINE LEARNING
ROBOTICS
NATURAL LANGUAGE
PROCESSING

MACHINE VISION

SPEECH RECOGNISION

> Deep learning
> Supervised
— Not supervised
- Extraction of content
e Classification
I— Translation by machine
P— Answer to question
4* Creation of content
I Image recognition
—4 Computer vision
»| Oral to written translation
» Written to Oral translation

Source: Okunlaya et al. (2022)



Search Engines vs. Conversational Chatbots -I

e Search engines

Crawler,
Harvester,
Import...

Search engine

Search query Output —Hit list

Source: https://de.wikipedia.org/wiki/Suchmaschine
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yazan: LA Zadeh - 2012 - Alintilanma sayisi: 5 — Basically, precisiation involves construction
of computational/ mathematical models of words, phrases, propositions, questions and...
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Precisiation

Basically, precisiation involves construction of computational/ mathematical models of
words, phrases, propositions, questions and other types of semantic ...
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Precisiation of meaning - A key to semantic computing

5 Eyl 2011 — Precisiation of meaning - A key to semantic computing. author: Lotfi A. Zadeh,

Department of Electrical Engineering and Computer Sciences, ...

¢ ResearchGate
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An Algorithm for the Automatic Precisiation of the Meaning ...

semantic similarity between words, we propose an algorithm. basing itself on this measure to
automate the process of. precisiation of meaning.


https://de.wikipedia.org/wiki/Suchmaschine

Search Engines vs. Conversational Chatbots -II

e Conversational chatbots (e.g., ChatGPT)

Kl

How does ChatGPT precisiate the semantic meaning?

ChatGPT uses a combination of statistical and semantic analysis, as well as machine

learning algorithms, to precisiate the semantic meaning of the text it encounters.

At a high level, ChatGPT works by analyzing large amounts of text data and identifying
patterns and relationships between different words and phrases. It does this by representing
each word as a vector in a high-dimensional space, where words that are semantically
similar are located close together. This process is known as word embedding, and it allows
ChatGPT to capture the semantic meaning of words in a way that is independent of their

surface form.
Source: ChatGPT: https://chat.openai.com/c/dd486cee-5007-42db-a977-c14e6fbcb5c3



https://chat.openai.com/c/dd486cee-5007-42db-a977-c14e6fbcb5c3

Does That Mean It Is the End of the Hit Lists?

* Probably not. At least, not yet.

* Chatbots sometimes become too “creative”

* The source of information cannot easily be verified
* Information provided may not be up-to-date

* Answers provided by chatbots might be biased for various reasons
(e.g., size of trained data sets, lack of scholarly content)

Source: Bager (2023)



Besides, there are more fundamental issues. ..



Information Search and Retrieval

An ideal information retrieval (IR) system . ..

* Retrieves all and only relevant documents
* Needle(s) in the haystack problem

e “Relevance”: A measure of similarity between a search
guery and a document

* The main paradox of IR: “The need to describe that which
you do not know in order to find it” (Roland Hjerrpe)

 Cf. “prompt engineering” in chatbots



Language

* Language both enables and limits our ability to communicate with IR
systems

* Is “tomato” a fruit or vegetable?

+ “The age-old question actually has an answer—it's both! Tomatoes are fruits
that are considered vegetables by nutritionists.” (Britannica, https://www.britannica.com/story/is-a-

tomato-a-fruit-or-a-vegetable

* Under which subject would you classify “Alternative Medicine” (or
“Complementary Medicine”)?
* Medicine?
* Religion?
* Philosophy?



https://www.britannica.com/story/is-a-tomato-a-fruit-or-a-vegetable
https://www.britannica.com/story/is-a-tomato-a-fruit-or-a-vegetable

Lotfi Zadeh (1921-2017)

Founder of fuzzy logic; soft

computing; computing with
words (CWW); and human

level artificial intelligence

Source: https://www.azernews.az/culture/49308.html
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Search Engines According to Lotfi Zadeh

* insufficient (they lack world’s knowledge)
» work mostly with two-valued logic (relevant/not relevant)
* can’t make inferences

Source: Zadeh (2005, 2006)



Conversion of Search Engines to Question
Answering (Q/A) Systems

* World’s knowledge

* Relevance (statistical/semantic)
* g: How old is Vera?
* p: Vera is the same age as Irene
* r:lreneis 65

* Making inferences from perception-based knowledge
e 2-valued logic and probability is not valid

* The main problem of search engines is understanding natural language
* The precisiation of meaning

Source: Zadeh (2005, 2006, 2011, 2012)



Can Al-based Chatbots Become Q/A Systems
in the Future?

* As of now, Al
* has yet to have the world’s knowledge
* does not quite “understand” the natural language
e cannot precisiate the meaning

* So, Al does not seem to be aware of what it is doing.

* On the other hand. ..

“No computer has ever been designed that is ever aware of what it's doing; but
most of the time, we aren't either”
--Marvin Minsky (the father of Al)



Challenges Related to Al in Information Retrieval

* Semantic computing

* Semantic search engines and/or Al-based Q/A chatbots
* Quantum IR (c..k. van Rijsbergen)

* Brain-computer interfaces

 Ethical and responsible use of Al
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