
Probability theory developed from the 
study of games of chance like dice & 
cards.

-A process like flipping a coin, rolling a 
die or drawing a card from a deck is 
called a probability experiment.

-An outcome is a specific result of a 
single trial of a probability experiment.

-Probability theory is the foundation for 
statistical inference.

Continuous Variable (Ratio or Interval)

-A continuous probability distribution is a 
probability density function.

-They could be skewed to the right or skewed the 
left or irregular or symmetric 

-The area under the curve is equal to 1 & the frequency 
of occurrence of values between any two points equals 
the total area under the curve between the two points & 
the x-axis.

-The normal curve is a probability 
distribution & is used to answer 
questions about the likelihood of 
getting various particular outcomes 
when sampling from a population.

-We use z to find the probability of 
any value

-It tells you how many SDs (s) an 
observation is from the mean

-Thus, it is a way of quickly assessing 
how unusual an observation is

Unfortunately, not every continuous variable 
is normally distributed, but we can 
standardize it so it becomes normally 
distributed, how do we do this? By 
calculating z (z depends on the µ & σ of the 
original variable)

z-score of more than +5 or less than 
–5 would indicate a very, very 
unusual score.

-For standardized data, if it is 
normally distributed, 95% of the 
data will be between ±2 standard 
deviations about the mean.

-If the data follows a normal 
distribution, then:

95% of the data will be between 
-1.96 and +1.96. 

99.7% of the data will fall between 
-3 and +3.

99.99% of the data will fall between 
-4 and +4.

Normal Distribution 

-called bell shaped curve, normal curve, Gaussian 
distribution, or a probability density function

-it is unimodal, symmetric, & not too peaked 
or flat, µ & σ define the normal curve.

-The mean, median & mode are all equal.

-The random variable takes on an infinite # of 
values within a given interval

-The probability that X = a particular value is zero. 
We talk about intervals. The probability = the area 
under the curve.

-The area under the whole curve = 1 (50% is to 
the right of µ & 50% is to the left of µ)

-The distribution is unimodal & symmetric 
about µ (µ = zero)

-The σ specifies the amount of dispersion 
around the mean (σ = 1)

-Perpendiculars of: (important)

±1 σ contain about 68%; 

±2 σ contain about 95%;

±3 σ contain about 99.7%

of the area under the curve


The more you get away from the central & from 
the mean, the less the probability is. 
z score = 0 ➞ data is normally distributed 

Probability distribution is a device for 
indicating the values that a random 
variable may have.

-There are two categories of random 
variables:

1.Discrete random variables. 

2.Continuous random variables.

Standard z score 
is obtained by creating a variable z 
whose value is 


-If we have the values of µ & σ, we can 
convert a value of x to a value of z & 
find its probability using the table of 
normal curve areas.

z is normal with µ of 0 and σ of 1

A standard score of:

z = 1 ➞ The observations lies 1 SD 
above the mean 

z = 2 ➞ The observations lies 2 SD 
above the mean 

z = -1 ➞ The observations lies 1 SD 
below the mean 

z = -2 ➞ The observations lies 2 SD 
below the mean 

Discrete Probability Distribution:

-Binomial distribution: the random 
variable can only assume 1 of 2 
possible outcomes. (Dichotomous)

There are a fixed number of trials & the 
results of the trials are independent 

-Poisson distribution: the random 
variable can assume a value between 0 
& infinity. (More than 2 possible answers)

(Binomial distribution & Poisson distribution tables 
are not required in the exam. The doctor will give us 
all the probabilities of all the possible events, then for 
example he’ll ask us what’s the probability that 2 specific 
events happen or what’s the probability that a specific 
event won’t happen, see the coming example)

Example:
 -After calculating z (After converting the 
original score to new scores with mean 
= 0 & standard deviation = 1:

1.Any score below the original mean 
will now be negative

2.Any score at the original mean will 
now be zero

3.Any score above the original mean 
will now be positive

Any value which lies more than 3 
SD away from the mean is an 
extreme value (whether to the right 
or to the left)

Probability

Memorize the equation 

It’s relatively high



 
Central Limit Theorem 
-it is the evidence that whenever you 
convert an original distribution into a 
standardized distribution, the new 
standardized distribution will always be 
normally distributed regardless of the 
original distribution. (This is all you need to 
know about the central limit theorem)

-no matter what the original distribution was, once 
we standardize it, the result is normal.

Example:

People’s weights mean = 70

Standard deviation = 10

what’s the probability that if a randomly 
picked a person, his weight would be 80 
or less?

First calculate z

z = +1

Then search in the table for z = +1.00


The answer = 0.8413 = the probability to  
find a person whose weight = 80 or less


So the probability to find someone who 
weighs more than 80 is 

1 - 0.8413 = ~0.16

What’s the probability to find 
someone weighs 70 or less? 

Without calculation, it equals 50% 

Because the mean is 70

z = 0.00

-Probability calculations are always 
concerned with finding the probability that 
the variable assumes any value in an interval 
between two specific points a & b 

-The probability that a continuous variable 
assumes a value between a & b is the area 
under the graph of the density between a & 
b 

-The normal distribution is defined by the 
two parameters μ and σ.

-You can draw a normal distribution for 
any μ & σ combination.

-There is one normal distribution, z, that is 
special. It has a μ = 0 and a σ = 1. This is 
the z distribution (standard normal 
distribution).

(Important)

What’s the probability that someone 
weighs between 75 and 88?

1. Find the probability that someone 
is 75 or less

2. Find the probability that someone 
is 88 or less 

3. Subtract the 2 probability.

z Table: (Normal curve table):

https://drive.google.com/file/d/
1PFz1AqWzSUjtSEmtFBmGiQmc64aEIkf
U/view?usp=drivesdk

(Important)

What’s the probability that a specific 
event is between 2 values?

Calculate the two different values of 
z then see the area to the left of both 
Zs from the table (the probabilities), 
then big value - small value. 

-The table gives the area under the curve 
(the probability) between the mean & z

-The probabilities in the table refer to the 
likelihood that a randomly selected value 
is equal to or less than a given value of z 
& greater than 0 (the mean of the standard 
normal)

-we use the table to predict the 
probability of an event to happen.

-The table gives the area under the standard 
normal curve to the left of z.

Raneem Al-Zoubi

https://drive.google.com/file/d/1PFz1AqWzSUjtSEmtFBmGiQmc64aEIkfU/view?usp=drivesdk

