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The goal of NLP is to enable computers to understand, interpret, and generate human
language. Increasingly, the goal also includes conversing, reasoning, and acting on it.
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PROGRAMMING LANGUAGE
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THE CHALLENGE OF LANGUAGE

Human language is complex, ambiguous, and full of nuances that make it difficult for
machines to process accurately.
▶ Local high school dropouts cut in half
▶ The king saw a rabbit with his glasses
▶ Juvenile court to try shooting defendant
▶ Safety experts say school bus passengers should be belted
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WHY IS NLP HARD? I

Creative and Analytical Representation of Ideas
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WHY IS NLP HARD? II
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ADDITIONAL EXAMPLES - LEXICAL AMBIGUITY

The bat flew out of the room I went to the Bank
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SYNTACTIC AMBIGUITY
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THE SANSKRIT VERSION — INSTRUMENTAL READING

English: I saw the man [using] a telescope.

Sanskrit: अहं दूरदशर्केन नरम् अप࠮म्
(Ahaṁ dūradarśakena naraṁ apaśyam)

अहं Ahaṁ I [Nominative]
दूरदशर्केन Dūradarśakena using/by means of the

telescope
[Instrumental case]

नरम् Naraṁ the man [Accusative]
अप࠮म् Apaśyam saw [Verb]

The telescope is the instrument of seeing: the case ending alone fixes the reading, with
no word order to disambiguate.
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THE SANSKRIT VERSION — ADJECTIVAL READING

English: I saw the man [who possessed] the telescope.

Sanskrit: अहं दूरदशर्कवۖं नरम् अप࠮म्
(Ahaṁ dūradarśakavantaṁ naraṁ apaśyam)

अहं Ahaṁ I [Nominative]
दूरदशर्कवۖम् Dūradarśakavantaṁ the one possessing a

telescope
[Accusative adjective]

नरम् Naraṁ the man [Accusative]
अप࠮म् Apaśyam saw [Verb]

Because the modifier must agree with the man (naraṁ) in gender, number, and case
(Accusative), it cannot be mistaken for the instrument of the verb.
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WHY IS NLP HARD? III
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PRAGMATIC CONSIDERATIONS
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WHY IS NLP HARD? IV
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SARCASM IS HARD EVEN FOR HUMANS
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COMPLEX REPRESENTATION
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TYPICAL TASKS
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NLP IN EVERYDAY LIFE

▶ Sentiment analysis
▶ Search engines and question answering
▶ Content and news curation
▶ Machine translation
▶ Conversational assistants and chatbots (ChatGPT, Claude, Gemini)
▶ Speech-to-text: transcription of audio/video
▶ Code generation and writing assistance
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GOAL

Ability to harness information from a
large corpus of text with no human

intervention
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