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Artificial Intelligence (AI)

•Recursive Neural Networks (RNN) 
• Large Language Models (LLM)



Source: Okunlaya et al. (2022)



Search Engines vs. Conversational Chatbots -I
• Search engines

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

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


• Conversational chatbots (e.g., ChatGPT) 

Search Engines vs. Conversational Chatbots -II

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

• “Relevance”:  A measure of similarity between a search 
query 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)

Source: https://www.azernews.az/culture/49308.html

Founder of fuzzy logic; soft 
computing; computing with 
words (CWW); and human 
level artificial intelligence

https://www.azernews.az/culture/49308.html


Search Engines According to Lotfi Zadeh

Source: Zadeh (2005, 2006)

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



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

• World’s knowledge
• Relevance (statistical/semantic)
• q: How old is Vera?
• p: Vera is the same age as Irene
• r: Irene is 65

• Making inferences from perception-based knowledge
• 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 AI-based Chatbots Become Q/A Systems 
in the Future?

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

• So, AI 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 AI)



Challenges Related to AI in Information Retrieval

• Semantic computing
• Semantic search engines and/or AI-based Q/A chatbots
• Quantum IR (C.J.K. van Rijsbergen)

• Brain-computer interfaces
• Ethical and responsible use of AI
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