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Signal vs. Noise

The Modern Researcher’s Dilemma: 35 S o

irrelevant or redundant data requires
significant effort.

Drowning in Data, Thirsty N
for Knowledge e ;; — _ o
The digital universe is expanding at an unprecedented rate. For researchers, ' LA
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— \ Sifting through vast quantities of text. reports, ) ‘

and articles is time-consuming and inefficient.

(L] Limits of Keyword Search
[ Traditional search engines are excellent for
= discovery but often fall short in synthesizing

complex topics or answering nuanced
questions directly.




Research Assistant

Core Concept: Generative Al, powered by Large
Language Models (LLMs), is not another search
engine. It's a conversational partner trained on a
vast corpus of text to understand, summarize,
and generate human-like language.

Analogy: Think of it as an incredibly
well-read, lightning-fast research
assistant who can draft S
summaries, brainstorm ideas, and

reformat text—but who |
sometimes misremembers facts

and requires careful supervision.

Beyond Search: Introducing Your New

Artificial Intelligence (Al):

The broad field of creating systems that
perform tasks requiring human intelligence.

Machine Learning (ML):
A subset of Al where systems
learn from data.

Deep Learning /
Neural Networks:
The engine of modern Al,
inspired by the human brain.

Generative Pre-trained
Transformer (GPT):
The specific architecture that
excels at processing and
generating text.
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Two Tools, Two Distinct Purposes

Q

5

Search Engines (e.g., Google)

* Function: Indexer of the Live Web.

e OQutput: Provides a list of links to external
sources.

* Core Strength: Accessing real-time, up-
to-the-minute information and
discovering primary sources.

» Best For: Fact-checking, source discovery,
current events research.

IS

Large Language Models (e.g., ChatGPT)

* Function: Synthesizer of Trained Data.

e Qutput: Provides a direct, synthesized
answer.

e Core Strength: Summarization,
brainstorming, text transformation, and
answering complex queries based on its
existing knowledge base.

e Best For: Idea generation, condensing
large texts, reformatting data.
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Core Application 1: Synthesize & Extract in Seconds

Key Capabilities

Drastically reduce reading time by instructing an LLM to
distill vast amounts of text into its essential components.

Dense Academic Paper
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e Key Finding 1: [Ochre
Highlighted Term]

» Key Finding 2: [Ochre
Highlighted Term]

¢ Key Pinding 3: [Ochre
Highlighted Term]

* Conclusion: [Ochre
Highlighted Term]

Synthesized Summary

e Extractive Summarization: Pulling the most

important sentences verbatim from a source.

rephrasing the core ideas into a new, concise
summary.

and listing all people, organizations, locations,
quantities mentioned in a document.

Examplein Action

* Abstractive Summarization: Paraphrasing and

* Named Entity Recognition: Quickly identifying

or

-

Prompt: "Extract the names of all companies
and their corresponding revenue figures
mentioned in the attached annual report
PDF. "

Output:

* Global Innovations Inc.: $4.2 Billion
* FutureTech Solutions: $2.8 Billion
* DataWeavers Corp.: $1.5 Billion
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Core Application 2: Uncover Patterns and Sentiments

Apply LLMs to qualitative data to quickly gauge opinions and identify recurring themes,
turning unstructured text into structured insights.

Sentiment Analysis Topic Modeling

Analyze customer feedback, reviews, or social | Identify hidden themes and topics within a large
media posts to determine if the sentiment is collection of documents without prior reading.
positive, negative, or neutral. |

@ “Assess the general sentiment of these 1,000 % “What are the five main topics discussed in

these transcripts from our focus groups?”

delivery Sh i p pi_ng interface

features

Q/\\ﬁ | ibrm s e rVI ce quality

options

S : Design Price Support
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v
| | | response value
!-_—J- cost@Xperience

Negative Neutral Positive | integration

product reviews.”
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Core Application 3: Transform, Generate, and

Accelerate

An LLM is a versatile toolkit for manipulating and creating text, automating
automating tasks that once took hours.

Rewriting & Tone Adjustment

Input: “...due to the confluence of
several macroeconomic indicators...”
- Qutput: “...because of several
major economic factors...”

[ Raw Data J\_/ﬁ

Code Creation

Output: Python Web Scraping
import requests
from bs4 import BeautifulSoup

(>

<>

Language Translation
Input: ‘Hello'
—» Output: 'Bonjour’ & ‘Hola’

Format Conversion

- —_ = Input: 'Unstructured Text' =
=~ Output: ‘Clean JSON Object: {
“name": "Example", "value": 123}’

el Content Generation

- —~  Output: Article Outline

- ~ - Introduction

~ - Key Point 1

- Key Point 2
- Conclusion
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CRITICAL WARNING: THE
HALLUCINATION HAZARD

A ‘hallucination’ is when an LLM generates a response that appears confident, compelling,
and factually accurate, but is completely false or nonsensical. The model invents
information because its goal is to predict the next plausible word, not to state the truth.

Case Study: In 2023, a lawyer was sanctioned after
filing a legal brief that cited multiple fake court cases.
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The cases, complete with bogus quotes and internal Lt Lty W
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citations, were entirely fabricated by ChatGPT. {E%H;ﬂar_; B WA@Y

NEVER TRUST, ALWAYS VERIFY.

Every factual claim, statistic, or citation generated by an LLM
must be cross-referenced with primary sources.
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The Ghost in the Machine: Bias and
Ethical Blind Spots

Core Issue: LLMs are trained on vast datasets
from the internet, which contain inherent
human biases. The Al learns and reproduces
these biases, “warts and all.”

Examples of Bias:

* Gender Bias: Stereotypical associations, such as
linking "soldier" primarily with "he/his" and
"teacher" with "she/her.”

e Stereotyping: Can generate content that
reinforces harmful stereotypes related to race,
nationality, and other characteristics.

Lack of Ethical Reasoning: An LLM cannot make
true ethical evaluations. It follows programmed
parameters, not a moral compass. When presented
with a complex ethical dilemma (like a

variation of the ‘trolley problem’), its response is a
statistical calculation, not a reasoned judgment.
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The Evolving Legal Landscape: Who Owns an Al’s Creation?

The core problem: The legal framework for Al-generated content is in flux globally. Key questions about fair use
for training data and ownership of outputs are still being debated in courts.

European Union: The EU Al Act introduces
transparency obligations, requiring
disclosure when content is Al-generated.

§ 7 o
" Py L 4 _I
United States: The U.S. Copyright Japan & China: Japan
Office guidance suggests that permits use for data
work lacking human authorship is analysis but is debating
not eligible for copyright. A high new rules. China may
degree of human creative control protect works if there is
IS required. significant human
intervention.
Canada: The legal framework
remains unresolved, with government
consultations underway.

Key Takeaway: This is not legal advice. The landscape is changing rapidly. Researchers must be cautious and
stay informed about the policies of their institutions and jurisdictions.
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A Researcher’s Checklist:

Know Your Tool’s Boundaries

Knowledge Cutoffs: Most models
have a fixed knowledge date (e.g.,
“trained on data up to December
2023’) and cannot provide
information on more recent events
unless connected to a live search tool.

Logic & Reasoning Gaps: While
improving, LLMs can struggle with
complex logic, multi-step reasoning,
and even simple tasks like reversing
non-English words.

Input/Output Limits: Models have a
maximum ‘context window’ (e.g.,
128,000 tokens for GPT-4). Very
long documents or conversations
may exceed this limit.

HIIEL
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Poor Handling of Structured Data:
For analyzing quantitative or
tabular data (from Excel, Google
Sheets), dedicated tools like R,
Python, or Power BI are far
superior.

Confidentiality Risk: Never input
sensitive or confidential
information. Prompts may be used
for model training and could be seen
by the Al provider.
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The Most Important Skill:

Excellence In, Excellence Out

The quality of your output is directly proportional to the quality of your input. Vague
prompts lead to generic, unreliable results. Detailed, specific prompts yield precise,
high-quality answers. This is the art and science of Prompt Engineering.

General Principles:
O Be Detailed & Specific: Provide sufficient context for the task.
O Guide the Model: Give step-by-step instructions.

O Split Complex Tasks: Break down large requests into smaller, manageable subtasks.

O Experiment & Iterate: Refine your prompt based on the output. If the result is poor, ask yourself why and adjust.

Vague Prompt

“Summarize this.”

Poor Result

Detailed Prompt

"Summarize the attached text
for an academic audience.
Identify the three key
arguments and provide a
supporting quote for each. Limit
the summary to 200 words.”

Excellent Result
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From Simple Questions to Sophisticated Dialogue

Elevate your results by using structured prompting techniques that guide the model’s behavior and

reasoning process.

Technique 1: Role Playing

Assign a persona to the Al to frame its response.

"Imagine you are a marketing strategist for an
online shop of skincare products in Canada. What
strategies would you propose for a new product
launch...?”

Technique 3: Few-Shot Prompting

Provide examples of the desired output to teach the
model precisely what you want.

"Classify the sentiment.

Example 1: 'The service was amazing!' -> Positive

Example 2: 'The product broke.' -> Negative.
Now classify: 'The shipping was okay but the
color is wrong.' -> ?"

Technique 2: Chain-of-Thought

Instruct the model to ‘think step-by-step’ to improve
1ts reasoning.

"Compare Surveys and Focus Groups.

Step 1: Identify commonalities.

Step 2: Identify differences.

Step 3: List pros and cons for each..."

Technique 4: Meta-Prompting
Ask the Al to help you write a better prompit.

"Please evaluate and improve the following
prompt for clarity and effectiveness: [insert
your draft prompt here]"
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Generative Al is a powerful co-pilot, but the human researcher must
always remain the captain. The tool cannot replace the core functions

The Al's Role (The *What*)
 Rapidly processes and synthesizes

data

e Summarizes text, extracts entities,
generates drafts, transforms formats.

"LLMs could not be considered as co-authors of the research... It is correct to think
about LLMs as an additional method that caters to online research purposes.”

of a research professional.

The Researcher’s Role (The *Why*)
 Provides strategic direction, exercises
critical thinking, evaluates sources,
validates outputs, and derives true

Insight from the data.
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Embrace the Co-Pilot, Remain the Captain

1 Al is an ACCELERATOR, not an AUTHORITY. Use it to enhance your efficiency in tasks like
e summarization and brainstorming, but never treat its output as a final, authoritative source.

2 VERIFICATION is NON-NEGOTIABLE. The risks of hallucinations, bias, and factual inconsistency
e demand that every piece of Al-generated information be rigorously checked against reliable sources.

3 Your PROMPTING SKILL determines your RESULTS. Mastering the art of crafting specific,
@

context-rich, and iterative prompts is the primary lever for unlocking the true value of these tools for
high-level research.
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