PROBABILITY
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CLASSICAL

Probability of an event P(E) =

no. of ways the event can occur
 total no. of possible outcomes

EMPIRICAL

Probability of an event P(E) =

no. of times event has occurred
      total no. of all outcomes

Probability is measured on a scale of zero to one.

This is equivalent to:

0 – 100 per cent chance.

Probabilities cannot be negative and cannot be more than one.

Probabilities are normally calculated to four decimal places.

The compliment of an event is

1 – P(E)

Example:

36 out of a sample of 187 students drive to SMU.

The probability of a student driving is

36 / 187 = 0.1925.

The probability of a student not driving is 1 - 0.1925 = 0.8075.

ADDITION RULE

The word ‘OR’ in probability means we ADD probabilities.

For example, what is the probability of getting a head when we toss a coin?

P (Head) = ½ = 0.5

The probability of getting a tail when we toss a coin is:

P (Tail) = ½ = 0.5

The probability of getting a head OR a tail when we toss a coin is:

P (Head or Tail) = ½ + ½ = 1.0

It does not matter how many events there are – the probability of all events occurring is always one.

A farmyard has four cows, three sheep, two pigs, one dog and two cats.
What is the probability of meeting a cow?

P (Cow) = 4/12 = 0.3333'
What is the probability of meeting a sheep?

P (Sheep) = 3/12 = 0.25
What is the probability of meeting a cow or a sheep?

P (Cow or Sheep) =
4/12 + 3/12 = 7/12 = 0.5833'
What is the probability of meeting a dog?

P (Dog) = 1/12 = 0.0833'
What is the probability of meeting a cow or a sheep or a pig or a dog or a cat?

P (Cow or a Sheep or a Pig or a Dog or a Cat) =

4/12 + 3/12 + 2/12 + 1/12 + 2/12 =
12/12 = 1.0

MULTIPLICATION RULE

The word ‘AND’ in probability means we MULTIPLY probabilities.

What is the probability of meeting a cow and a sheep?

P (Cow and Sheep) =

4/12 × 3/12 =

0.3333' × 0.25 = 0.0833'
What is the probability of winning the National Lottery?

Choose six numbers from 1 to 49

The probability of one of your six numbers being chosen is
6/49 = 0.1224 (a 12% chance)

The probability of a second of your remaining five numbers being chosen is

5/48 = 0.1042

So the probability of getting one number AND another number correct is
6/49 × 5/48 = 0.1224 × 0.1042 =

0.0128 (a 1.2% chance)

The probability of getting all six numbers correct is

6/49 × 5/48 × 4/47 × 3/46 × 2/45 × 1/44

= 7.5 × 10-8
= 0.0000000715

To get the reciprocal of this press
the x-1 button, which gives

13,983,816

This means there is approximately a

1 in 14 million chance of winning the National Lottery

Exercise

Three out of 30 people have ‘points’ on their driving licence.

If we pick two people at random:

What is the probability that both people have ‘points’ on their driving licence?

The probability that the first person has ‘points’ is: 3/30 = 0.1

The probability that the second person has ‘points’ is: 2/29 = 0.069

The probability that the first person has ‘points’ AND the second person has ‘points’ is:

0.1 × 0.069 = 0.0069.  So there is a 0.7% chance that both people have ‘points’ on their driving licence.

What is the probability that neither people have ‘points’ on their driving licence?

The probability that the first person has not got ‘points’ is: 27/30 = 0.9

The probability that the second person has not got ‘points’ is: 26/29 = 0.8966

The probability that the first person has not got ‘points’ AND the second person has not got ‘points’ is:

0.9 × 0.8966 = 0.8069.  So there is a 81% chance that both people have not got ‘points’ on their driving licence.

What is the probability that one person has ‘points’ on their driving licence?

The probability that the first person has ‘points’ is: 3/30 = 0.1

The probability that the second person has not got ‘points’ is: 27/29 = 0.9310
The probability that the first person has ‘points’ AND the second person has not got ‘points’ is:

0.1 × 0.9310 = 0.0931
OR

The probability that the first person has not got ‘points’ is: 27/30 = 0.9

The probability that the second person has ‘points’ is: 3/29 = 0.1034

The probability that the first person has not got ‘points’ AND the second person has ‘points’ is:

0.9 × 0.1034 = 0.0931

Because there are two ways in which we can get one person with ‘points’ on their licence we add these probabilities to give:

0.0931 + 0.0931 = 0.1862.  So there is a 19% chance that one person has ‘points’ on their driving licence.

More exercises
A bus company has found that on average 20 per cent of its buses are late due to rush hour traffic.

· What is the probability that three buses chosen at random are not running late?

· What is the probability that four buses chosen at random are all running late?

A small town has two ambulances.

Ambulance 1 is used 60 per cent of the time.

Ambulance 2 is used 40 per cent of the time.

· If an ambulance is needed what is the probability that both ambulances are busy?

(Assume that the ambulances are not used together)

· If an ambulance is needed what is the probability that at least one ambulance is available?
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