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" |t is a generalization of multilabel classification where each label can
be multiclass (i.e., it can have more than two possible values).

| Multioutput Classification

= Multioutput classification is a type of learning where the goal is to
predict multiple outputs that are not necessarily binary or
categorical, and these outputs can be of different types.

" |In multioutput classification, each output (or target) variable can be
considered as having its own separate prediction task, but these tasks
are typically related in some way.



Ve

| Examples

" Predicting both the type and the quantity of objects in an image.

= A weather prediction model that outputs both temperature and
humidity levels.
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= Often, there is some relationship or correlation between the
outputs, and models may need to capture these relationships to
perform effectively. For example, predicting multiple diseases that a

patient might have based on their symptoms where diseases can be
correlated.

| Note:

" In multioutput classification, there can be a higher degree of
interdependence among outputs, as each output might influence the

other (e.g., outputting a category might determine the range of
another numeric output).
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" In many multioutput classification problems, the presence of one
label can influence the likelihood of another label being present.

| Note:

=" For example, in image annotation, the presence of the label "beach"
might increase the probability of the label "sand" being present as
well.

" These label dependencies can provide valuable information for the
model to make more accurate predictions.
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= Modeling label correlations: To account for label correlations, multioutput
classification models need to capture and leverage these dependencies
during training and inference. Some approaches to modeling label
correlations include:

= Classifier chains: In this approach, a sequence of binary classifiers is
trained, where each classifier predicts a label based on the input features
and the predicted labels from previous classifiers in the chain. This allows
the model to consider the correlations between labels explicitly.

= Probabilistic graphical models

= Neural network architectures: Certain neural network architectures, such
as recurrent neural networks (RNNs) or graph neural networks (GNNs), can
be designed to capture label dependencies

| Classifier chains
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=" Multioutput classification deals with predicting multiple dependent
variables that can be of varying types from a single model

|Hint
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| Examples

Weather Forecasting:

= Qutputs: Predict temperature, humidity, wind speed, and the
likelihood of precipitation for the next several days based on current
and historical weather data.

= Application: This can help in planning activities, agricultural planning,
and disaster management.
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| Examples

Weather Forecasting:

*the model aims to predict multiple aspects of future weather
conditions based on input data like current weather observations,
historical weather data, geographic location, time of year, and
potentially other relevant variables such as atmospheric pressure
readings or satellite images.
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| Examples

Weather Forecasting:
Predicted Outputs:

=" Temperature: Predicts the high will be 25°C and the low will be 18°C
for the next day.

= Humidity: 80% humidity is predicted for the following morning.

= Wind Speed: An increase to 8 m/s is expected by the next afternoon.
" Probability of Precipitation: There’s a 40% chance of rain the next day.
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| Examples

Weather Forecasting:
The model predicts several outputs that are:

= Quantitative and Continuous: Variables like temperature and wind
speed are continuous, meaning they can take any value within a
range, rather than being restricted to a set of categories.

* Different Types: The outputs include different types of data (e.g.,
temperature is a continuous numeric value, probability of
precipitation is a percentage, and wind speed is a rate). These outputs
are inherently different in their measurement and interpretation.
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| Examples

Face Recognition:

= Qutputs: Identify multiple attributes of a person’s face from an image,
such as age, gender, emotion, and even identifying features like
glasses or beard.

= Application: Useful in security systems, targeted advertising, and user
Interaction systems.
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| Examples

Recommendation Systems:

= Qutputs: Predict a user's rating for multiple items (movies, books,
products) simultaneously.

= Application: Enhances user experience by providing personalized
recommendations across different categories.
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| Examples

Real Estate Valuation:

" Qutputs: Estimate multiple aspects of a property’s value, such as
market price, rental price, and insurance cost, based on features like
location, size, and condition.

= Application: Useful for buyers, sellers, and real estate agents to get a
comprehensive
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