divided by total number of repetitions.

Conceptual / deductive approach — Probability of an event is fraction of
total outcomes in sample space associated with this event (total outcomes
in sample space may be infinite).

Distributional approach — Probability of an event is derived from a
specified probability distribution (more on this later)

Examples:

Experiment: Three successive coin tosses

Outcomes/elementary events: Different sequences of heads and tails
Sample space: 8 possible outcomes/sequences

Typical event: Set of outcomes that yield 2 heads and 1 tail

Assigning Probabilities (conceptual): P(4) is fraction of total outcomes
in event (3/8).

Assigning Probabilities (empirical): Replicate sequence of 3 tosses
many times, P(4) is observed fraction of replicates giving 2 heads and a

tail (not necessarily 3/8). \)K
Experiment: Toss of a dart onto a square region e ZCO ’
Outcomes/elementary events: leferen hére dart can land
Sample space: Infinite number of ations in square

Typical events: Insc ﬂ\ |us1 %
Assigning Pro\bﬂlliﬁf@ eptu f tion of S covered by
circle é%\)
m robabllltl?@gcal) Toss dart many times, P(A4) is
ra

ion of tosses falling tn inscribed circle (not necessarily pi/4).

Experiment: Selection of a student from a hypothetical infinite population
Outcomes/elementary events: Height of any given student

Sample space: Infinite number of all possible heights

Typical event: Student height is between 5 and 6 feet

Assigning Probabilities (distributional): Assume P(4) is partial area
under a specified histogram between 5 and 6 feet.

Assigning Probabilities (empirical): P(4) is fraction of large sample of
student heights that fall between 5 and 6 feet.

Exercise: Virtual experiments

Write a script that repeats the first two experiments described above (3
coin tosses and 1 dart toss) 20 times. Examine the results of all simulated
20 experiments, manually count the number of times that the events
specified above occur, and use the relative frequency approach to
estimate the probability of the following events:



