Assume we are given the task of building a system to distinguish junk email. What is in a junk
ematl that lets us know that it is junk? How can the computer detect junk through a syntactic
analysis? What would we like the computer to do if it detects a junk email—delete it automatically,
move it to a different file, or just highlight it on the screen?

Typically, text-based spam filters check for the existence/absence of words and symbols. Words

non non

such as “opportunity,” “viagra,” “dollars,” and characters such as ‘$' and '!" increase the
probability that the email is spam. These probabilities are learned from a training set of example
past emails that the user has previously marked as spam. We see many algorithms for this in

later chapters.

The spam filters do not work with 100 percent reliability and may make errors in classification. If
a junk mail is not filtered, this is not good, but it is not as bad as filtering a good mail as spam.
We discuss how we can take into account the relative costs of such false positives and false
negatives later on.

Therefore, mail messages that the system considers as spam should not be automatically
deleted but kept aside so that the user can see them if he/she wants to, especially in the early
stages of using the spam filter when the system has not yet been trained sufficiently.

Spam filtering is probably one of the best application areas of machine learning where learning
systems can adapt to changes in the ways spam messages are generated.

Let us say we are given the task of building an automated taxi. Define the constraints. What are
the inputs? What is the output? How can we communicate with the passenger? Do we need to
communicate with the other automated taxis, that is, do we need a “language”?

An automated taxi should be able to pick a passenger and drive him/her to a destination. It
should have some positioning system (GPS/GIS) and should have other sensors (cameras) to be
able to sense cars, pedestrians, obstacles, etc. on the road. The output should be the sequence
of actions to reach the destination in the smallest time with minimum inconvenience to the
passenger. The automated taxi needs to communicate with the passenger to receive commands
and may also need to interact with other automated taxis and possibly with a centralized control
to exchange information about road traffic or scheduling, load balancing, etc.



