Machine Learning

One of the most incredible features of human intelligence is our ability to learn from our mistakes,
past experiences, or any social interactions and use that learning to make ourselves better. We don’t
necessarily need to be taught things by someone, we can learn on our own. Author Sherry Turkle
in the book Alone Together: Why We Expect More from Technology and Less from Each Other
says about Al the following: “Artificial intelligence is often described as the art and science of
getting machines to do things that would be considered intelligent if done by people.”. Just like
that, mimicking the way humans learn, Machine Learning is the sub-discipline of Al that allows
machines to learn by themselves from data, examples etc. and improve their performance over

time.

Unlike traditional programming, where everything must be hard-coded, in Machine Learning,
models learn patterns from data. In complex tasks, where it would either be impractical or
impossible to write specific rules, Machine Learning can be highly adaptive. For example,
recognizing handwriting or classifying images may take thousands of rules if done manually, while
a Machine Learning model would "learn" to do it by just looking at examples. And not only
learning from the data but a good Machine learning system is the one which also generalizes well
beyond the data it has been fed. Wikipedia says about generalization, “Generalization in this
context is the ability of a learning machine to perform accurately on new, unseen examples/tasks
after having experienced a learning data set.” Machine Learning can basically make accurate
predictions on things it has never seen before with the help of things that it has seen before. I think
it’s one of the most crucial and fascinating aspects of machine learning because that’s one of the

key things which make it artificially intelligent.



Machine learning has significant applications across various domains, but since I'm particularly
interested in economics, business, and the stock market, I’d like to focus on its applications in
these areas. Machine learning is a game-changer for economics, business, and the stock market.
With Machine Learning algorithms like generalization, it can make very accurate predictions
offering data-driven insights and enhanced decision-making capabilities. One of the most popular

applications of Machine Learning in the stock market is predicting stock prices and returns.

Recurrent Neural Networks is a deep learning model widely used for time-series forecasting like
stock prices because they can remember patterns over time. They generalize across different time
periods, allowing them to make predictions based on both short-term and long-term data. The
ability to generalize from historical data to future price movements helps businesses make more
accurate predictions, increasing returns or minimizing risks in stock trading. Economic variables
like interest rates, GDP, unemployment rates, inflation etc. heavily influence stock prices. Machine
Learning is used in such kinds of macroeconomic forecasting models to predict the border
economic environment, which helps investors understand how stocks might behave in response to
changing economic conditions. Machine Learning models, through generalization learn from past
macroeconomic shifts and apply that learning to future predictions, even as economic conditions
evolve. Machine Learning can make predictions based on past data, but is that sufficient to make
accurate predictions for stocks? No, the stock market is also highly influenced by people’s or
investor’s sentiment. Warren Buffett says the following about this, “Al can do remarkable things.
But it can’t predict markets with certainty, just like we can’t. The stock market is driven by human
behavior, which Al hasn't yet fully understood.” 1 don’t fully agree with this. In my opinion, yes,

markets are highly driven by human behavior and it’s difficult to predict markets with accuracy,



but Machine Learning can be good at predicting human sentiments as well. Sentiment analysis,
also known as opinion mining, plays an important role in stock market trends. It reacts to emotions
and opinions from the text data to estimate stock movements. Sentiment Analysis in finance works
to extract insights from news articles, social media and financial reports to understand general
market sentiment about specific stocks or sectors or the entire economy. Taking a deeper look at
sentiment analysis, it involves Al models like Emotion detection that goes further than simple
positive/negative sentiment classification and identifies detailed emotions such as fear, joy, anger,
and surprise. It helps in making more accurate predictions in stocks where fear might indicate

selloffs, on the other hand, it may suggest investor confidence when there is joy.

There are also some shortcomings to Machine Learning, one of which is data dependence. The
performance and accuracy depend upon the data used in training Machine Learning algorithms. If
the data used is limited, noisy, or biased, then one can expect a model leading to unreliable or
biased predictions. Also, models learn to recognize patterns based on the input provided. Hence,
any shortcomings or biases in the training set will be reflected in the model outputs. The process
requires therefore that careful collection, cleaning, and validation of the data precede any machine
learning activity to generalize well to new, unseen data. Techniques like data augmentation can
create synthetic examples to enrich datasets, while continuous learning mechanisms may enable
models to adapt to new data. These approaches collectively improve the robustness and

generalizability of machine learning models.



