Winter, 2008

Stat 321 – Lecture 14
Famous Continuous Random Variables
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Example 1: Recall the Earthquake magnitudes.  
Variable      N  N*    Mean   StDev  

magnitudes  614   0  1.9559  0.6490   

Minimum      Q1  Median      Q3  Maximum

1.0000  1.5000  1.9000  2.3000   5.0000

Suppose we try the following f(x) as the pdf to model the earthquake magnitudes:
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(a) Sketch this pdf (f(x) vs x).  For what value(s) of k is this a legitimate pdf?

(b) If we take A = 1 and B = 5, use geometry to determine P(X [image: image3.png]


 3). What about P(X [image: image5.png]


 4)?
What about P(X < 2)?
Definition: The mean or expected value is defined to be 
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Rules for Expected Values: 
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When h(X) is linear: E(aX+b)= aE(X) + b

Variance: 
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 or the same calculation shortcut: V(X) = E(X2) – [E(X)]2
(b) Determine the formula for E(X) for this pdf (in terms of A and B).  Explain why your formula makes intuitive sense.

(c) Determine the formula for V(X) for this pdf.  How do we interpret this?
Def: X is said to have an exponential distribution (p. 157) with parameter  ( > 0) if the pdf is:
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(e) Draw a sketch of this pdf.  How would you verify it is legitimate?

(f) Use calculus to determine P(X [image: image10.png]


 3). 

(g) How is this related to P(X [image: image11.png]


 3)? 

Definition: With continuous as with discrete random variables, we can also define a cumulative distribution function: 
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Note: It’s good practice to use a “dummy variable” in the integration (y here) to avoid potential confusion.  Also note that F(x) is a function of x, not one value.

(h) Determine and sketch F(x) for the exponential distribution.  Use it to determine P(X [image: image13.png]


 3).
(i) How is P(X [image: image14.png]


 3) related to P(X [image: image15.png]
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