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e MICRO:BIT — A BEGINNER-FRIENDLY TOOL TO INTRODUCE CODING TO CHILDREN

o HOW DATA SCIENCE WORKS IN OUR DAILY LIFE WITHOUT US EVEN NOTICING
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WHAT IS MULTI-LAYER FEEDFORWARD NEURAL
NETWORKS (MFFN)?

Artificial neural networks are computational models inspired by the brain,
enabling them to capture complex nonlinear relationships between a
response variable and its predictors. The simplest networks lack hidden
layers, making them equivalent to linear regression models. Figure 1
illustrates a neural network representation of a linear regression model
with four predictors. The coefficients assigned to these predictors are
called "weights," and the forecasts are generated through a linear
combination of the inputs. The weights are selected in the neural network
framework using a "learning algorithm” that minimizes a "cost function,”
such as the mean squared error (MSE). However, for this simple case,
inear regression remains a more efficient approach.

Among various neural networks, the Multi-Lay@
Feedforward Neural Network (MFFN) is fundamental in
artificial intelligence and deep learning. Consisting of
multiple layers of interconnected neurons, MFFN effectively
processes and analyzes intricate data patterns. Its ability to
model non-linear relationships has made it a powerful tool
across various applications. This article explores the key
features of MFFN and its diverse applications across
multiple domains. Figure 2 illustrates an MFFN, where each
layer of nodes receives inputs from the previous layers. The
outputs of the nodes in one layer serve as inputs to the next
layer, enabling hierarchical feature extraction. The inputs
to each node are combined using a weighted linear
combination, and the result is then modified by a nonlinear
activation function before being passed to the next |c:|yer or Figure 1. A :';:i:r|'1f:.|||'_'_- neural network 1_1L1L_4i'-_.'|'_||r._'-r1’r to a
output. i linear regres
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e Y 77 KEY FEATURES OF MFFN

MFFN operates using an input layer, one or more hidden layers,
and an ou’rﬁm layer. Each neuron in a layer is connected to
neurons in the next layer through weighted connections. The key
) features of MFFN include:

r 1. Activation Functions: Non-linear functions such as RelU
Rectified Linear Unit), Sigmoid, and Tanh help the network
earn complex patterns.

> ) 2.Backpropagation Algorithm: A learning technique that

¥ adjusts weights to minimize errors.

3.Training through Optimization: Optimization techniques such

. y as Gradient Descent, Adam Optimizer, and RMSprop are

“iasen3 o used to adjust network weiﬁh‘rs and improve predictive
accuracy. These methods enhance learning efficiency by

Ho 2 e L atawaikieith four B minimizin? errors and im rovinlg convergence speed.

e e e, Pl et 4. Adaptability to Various Data Types: Suitable for time-series,

one hidden layer with three hidden neurons. : e F :

image, and structured data analysis.
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7 APPLICATIONS OF MFFN IN DIFFERENT FIELDS

|.Healthcare & Mortality Forecasting: MFFN plays a crucial role in predicting
health-related trends, such as disease outbreaks, patient survival rates, and mortality
torecasting. By analyzing historical mortality data, MFFN enhances life expectancy
predictions, benefiting actuarial science and public health planning.

2.Finance & Economics: In the financial sector, MFFN is widely used for stock market
predictions, credit risk assessment, and fraud detection. It identifies hidden trends
and correlations within financial data, enabling better decision-making for investors
and risk analysts.

53.Climate Science & Environmental Studies: MFFN is employed in weather
forecasting, climate change modeling, and disaster prediction. It processes vast
amounts of environmental data, helping meteorologists and environmentalists
anticipate extreme weather conditions and ecological shifts.

4. Manufacturing & Industry: One key application of MFFN in industrial settings is
predictive maintenance. By analysing sensor data, MFFN can predict equipment
failures before they occur, reducing downtime and improving operational efficiency.

5.Business & Marketing: Companies use MFFN for customer behavior analysis, sales

forecasting, and personalised recommendations. By analysing purchase history and
consumer interactions, businesses can refine morke‘ring strategies to improve
customer engagement.
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CHALLENGES AND LIMITATIONS THE FUTURE OF MFFN
Despite its advantages, MFFN faces several Advancements in deep learning and computing
challenges: power continue to improve MFFN's capabilities.
Researchers are exploring hybrid models that
l.Computational  Complexity:  Requires  high integrate  MFFN with statistical approaches to
processing power and memory resources. enhance performance. As Al technology evolves,
2.Overfitting Risk: Models may perform well on MFFEN is expected to play a crucial role in shaping
training data but fail in real-world applications. future forecasting and decision-making processes

35.Need for Large Datasets: MFFN's accuracy across various industries.

depends on the availability of high-quality data.

CONCLUSION

MFFN offers immense potential in predictive analytics and
decision-making. From healthcare and finance to climate
science and ingus’rry, MFFN's ability to handle complex, non-
linear data makes it a valuable tool for researchers and
practitioners. As Al and computing technologies evolve, MFFN
will continue to drive advancements in predictive analytics,
enabling more efficient decision-making across diverse fields.
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