### Example Problem: Disambiguating Polysemous Words in Context

#### Problem Description:

In a large corpus of text, we have identified that the word "bank" is used frequently,
but without further analysis, we cannot determine the intended meaning in each
context. The word "bank" is polysemous; it can refer to a financial institution, the land
alongside a river, or even a set of objects arrayed in a row.

#### Clues to the Solution:

- Contextual clues: Nearby words and sentences often provide hints about the
meaning.

- Domain knowledge: Understanding the subject matter of the text can guide
disambiguation.

- Word-sense frequency: Some senses of a word are more common than others,
which can inform probabilities.

- Linguistic patterns: Certain grammatical structures or collocations are associated
with specific meanings.

- Machine learning models: Supervised learning models can be trained on annotated
datasets to learn disambiguation.

### NLP Critical Thinking CoT:

“*WHO:**
- Researchers and developers working in the field of NLP.
- End-users who rely on accurate information extraction from text.

“*WHAT:**
- The NLP task is word sense disambiguation (WSD), which involves assigning the
correct meaning to a polysemous word within a given context.

**WHERE:**
- This problem can occur in various environments, such as search engines, text
analytics platforms, or any application that processes natural language.

“*WHEN:**

- The temporal aspects include real-time processing for applications like voice
assistants or batch processing for analysis of historical data. Language patterns may
also change over time, necessitating continuous model updates.

WHY:**
- Accurate WSD is crucial for understanding text and is relevant for tasks such as
information retrieval, content analysis, and improving human-computer interaction.



**HOW:**

- Techniques may include statistical models, supervised learning with neural
networks, or knowledge-based methods using ontologies. Preprocessing steps like
tokenization, part-of-speech tagging, and lemmatization are also involved.

##ttt NLP Scientific Method CoT:

**Observation:**
- [Prompt = The word "bank" in a large corpus of text]
- Identify linguistic patterns around different uses of the word "bank."

**Question:**

- [What is the critical scientific validity of using context to disambiguate the word
"bank"?]

- Formulate a question related to linguistic patterns of polysemy.

**Hypothesis:**
- A hypothesis may be that contextual word embeddings can significantly improve
the accuracy of WSD for the word "bank."

**Experiment;**

- Design a machine learning experiment using a dataset annotated with the correct
senses of "bank." Train models using different embeddings to evaluate their
effectiveness in WSD.

**Analysis:**
- Apply statistical analysis to compare the performance of different models and
embeddings on the disambiguation task.

**Conclusion:**
- Interpret the results to determine whether the hypothesis is supported, i.e., if
contextual embeddings indeed perform better.

**Communication:**
- Share findings through academic papers, conferences, or code repositories.

**Reiteration:**
- Use the findings to refine the hypothesis or develop new techniques, iterating the
scientific method for improved understanding and methodologies in NLP.



