| teach an introductory data science course to business school
undergraduates. | would like to explain what data science is to the
college's undergraduate academic advisors. Can you compose a brief
explanation | can share with them? Assume that they do not have any
particular expertise in data science.

Of course! Here's a brief explanation tailored to undergraduate

academic advisors:

Understanding Data Science for Academic Advisors

At its core, data science is the art and science of turning data into
actionable insights. Imagine having vast amounts of information -
from numbers to texts, from sales transactions to social media posts.
Data science helps businesses and organizations make sense of this
iInformation, extracting patterns and drawing conclusions that can

guide decisions and strategies.

Why It Matters for Business Students:

1. Data-Driven Decision Making: In today's digital age, businesses are
constantly flooded with data. Data science equips students with the
tools to analyze this data and make informed decisions, enhancing
their value in the corporate world.

2. Interdisciplinary Skills: Data science isn't just about numbers. It
combines statistics, computer programming, and domain-specific
knowledge (like finance or marketing). This blend prepares students
for a wide range of roles in various sectors.

3. Future-Ready: With the increasing reliance on digital technology,
data science skills are becoming indispensable. Our students will be
better positioned in the job market with a strong foundation in these

concepts.

Key Concepts Covered in Our Course:

1. Data Exploration: How to visually and statistically understand the
characteristics of a dataset.

2. Machine Learning: Algorithms and models that allow computers to
perform tasks without explicit instructions, like predicting future
sales or recognizing patterns in customer behavior.

3. Data Cleaning & Preparation: Ensuring the data is accurate,
complete, and ready for analysis.

4. Data Visualization: Converting complex data insights into easy-to-

understand graphs and charts.

In essence, data science is like giving our students a new lens to view
the business world. It equips them with the tools to see patterns,
predict trends, and make data-driven decisions that can propel

organizations forward.

| hope this provides a clear and concise overview for the academic

advisors.

Nice job. However, your explanation, like many | come across, makes
no mention of causal inference. As an economist, | am always
surprised that card-carrying data scientists invariably elevate
prediction over explanation. What is your take on the role causal

Inference should play in data science. After all, "actionable insights”
seems much more aligned with causal inference than prediction.

You're right, and the emphasis on prediction over causal inference in

many discussions about data science is indeed a point of contention,
especially among researchers and professionals who come from
flelds like economics, epidemiology, and social sciences. Let's delve

Into this.

Causal Inference vs. Prediction in Data Science:

1. Nature of Questions Asked:

* Prediction: What is likely to happen? For example, given a user's
history, will they click on this ad or not?

* Causal Inference: Why did something happen? For example, did
Introducing a new feature in a product lead to increased sales?

2. Relevance for Business:

* Prediction: Useful for operational tasks, such as recommending
products, forecasting sales, or detecting fraudulent transactions.

* Causal Inference: Vital for strategic decisions, like launching a
new product, changing pricing strategies, or entering new
markets. Understanding causality can guide actions that will
shape future outcomes.

3. Data Requirements & Techniques:

* Prediction: Typically requires large amounts of data. Machine
learning models, especially deep learning, are commonly used.

* Causal Inference: Relies on understanding underlying processes
and mechanisms. Techniques may involve experimental design,
counterfactual analysis, and methods like instrumental variables,
difference-in-differences, or propensity score matching.

4. Implications:

* Prediction: Often prioritized in tech-driven industries where real-
time decisions based on data (like personalized content) offer
competitive advantages.

* Causal Inference: Essential for policy-making, long-term
business strategies, and scenarios where understanding cause-

and-effect relationships can have significant consequences.

Role of Causal Inference in Data Science:

1. Deepening Understanding: While prediction tells us "what", causality
tells us "why". In the quest for actionable insights, knowing the "why"
Is often more actionable than just knowing the "what".

2. Reducing Spurious Correlations: Data science deals with vast
datasets where many variables might correlate by mere chance.
Causal inference techniques help separate genuine causes from
coincidental correlations.

3. Ethical Considerations: Especially in areas like healthcare or public

policy, acting on predictions without understanding causality can

nave serious implications. Causal insights ensure interventions are

pased on a solid understanding of underlying dynamics.
4. Generalization: Predictive models might not generalize well outside
the data they've seen. However, understanding causal mechanisms

can help generalize findings across different settings or populations.

In conclusion, while many discussions about data science heavily lean
on its predictive capabilities (perhaps due to the direct applications in
tech sectors), it's crucial not to overlook the importance of causal
Inference. "Actionable insights" indeed aligh more closely with
understanding causality. As data science matures, integrating
rigorous causal inference methods will only bolster its relevance and

Impact across various domains.



