Michael Cheng

DISCRETE RANDOM VARIABLES
Consider the case of rolling a dice:

1, with probability 1/6 

2, with probability 1/6

x =  
3, with probability 1/6


4. with probability 1/6


5, with probability 1/6


6, with probability 1/6

Each value has a 1/6 probability of occurring

Consider the following case:


1, with probability 1/2

Y = 
2, with probability 1/3


3, with probability 1/6

Calculating the expectation (average value)

Sum from x which is an element of X of x times probability of x (Px)

e.g. – E(Y) = 1 x 1/2 + 2 x 1/3 + 3 x 1/6 = 5/3

Think about it:

If you were to do this case 6 times, you would expect to get 1 three times, 2 two times, and 3 one time.

(1 x 3 + 2 x 2 + 3 x 6)/6

= 1 x 3/6 + 2 x 2/6 + 3 x 1/6

= 5/3

E(x2) = sum of x which is an element of X of x2(Px)

Variance – tells the spread of values
Var(x) = the sum of x which is an element of (x – E(x))2(Px)

Var(Y) = (1 – 5/3)2 x 1/2 + (2 – 5/3)2 x 1/3 + (3 – 5/3)2 x 1/6


= 2/9 + 1/27 + 8/27 = 5/9*
Standard Deviation = sqrt (Var(x))
Another definition for Var(x) = E(x)2 – [E(x)]2
E(Y2) = 12 x 1/2 + 22 x 1/3 + 32 x 1/6 


= 1/2 + 4/3 + 3/2 = 10/3

Var(Y) = 10/3 – (5/3)2


= 30/9 – 25/9 = 5/9*
Proof the two definitions are equivalent
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In the second step we substitute for the definition of E(X2) and in the third step we substitute for the definition of E(X) and observe that the sum of all probabilities in a distribution is one.
Mode

The value with the highest probability. So simple.

Median – point were 50% of variables are less, and 50% of variables are more.

Average of the 2 intermediate end points

Median(Y) = (1+2)/2 = 3/2

If we switched the probabilities of 1 and 2 were switched, the intermediate end points would both be 2, so the median would be 2.
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