Winter, 2008

Thursday, Feb. 7

Stat 321 – Lecture 13
Continuous Random Variables (4.1, 4.2)

Ch 3 Responsibilities:

· Be able to define a discrete random variable in words (“let X represent… “)

· Be able to recognize a situation as hypergeometric, binomial, negative binomial

· Be able to define the event of interest and calculate the probability for any of these distributions (including poisson)

· “at most,” “at least,” “more than”…

· Be able to use table, minitab for binomial

· Be able to use the formulas for these distributions to find E(X) and V(X), SD(X)

· Be able to set up a “generic” pmf, and use it for calculations, including E(X), SD(X), cdf (and going between pmf and cdf)

· Remember that E(h(X)) usually isn’t h(E(X))

· Find h(x) for all x and calculate directly E(h(X)) = h(x)p(x)
· Exception: h(x) is linear, E(aX+b) = aE(X)+b, V(aX+b) = a2V(X) 
Example 1: Earthquakes

(a) Let Y represent the magnitude of an earthquake and suppose we want to estimate the probability of an earthquake registers 3.0 or higher.  Is Y a discrete random variable?

Consider the following frequency table of the earthquake magnitudes for all 614 quakes with magnitudes greater than 1 in the U.S. between March 25 and April 1, 2004:

	magnitude
	1-1.5
	1.5-2.0
	2.0-2.5
	2.5-3.0
	3.0-5.0

	# of quakes
	138
	209
	147
	69
	51


(b) Sketch a histogram to represent this distribution.  What types of magnitudes occur most frequently?

(c) Based on your histogram, does it appear likely for an earthquake to be 3.0 or higher?

A density histogram (p. 17) uses the proportion of observations in each interval divided by the interval width as the bar height instead of the number of observations in each interval.  
[image: image1.png]25

a0
magnitudes




(d) Does this density histogram convey any different information?

(e) Draw a smooth curve over the histogram that outlines its general shape (try to aim for the middle of each bar). Shade the proportion underneath x>3.

The Key: With continuous RVs, probabilities will be represented by areas under a curve…

Definition: A probability density function (pdf) allows you to determine the probability of an interval of values for a continuous random variable through integration:





[image: image2.wmf]ò

=

£

£

b

a

dx

x

f

b

X

a

P

)

(

)

(


For f(x) to be a legitimate pdf, it must satisfy two conditions:

1. f(x) >0 for all x
2. 
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Crucial Note: f(x) can exceed 1 and does not in itself give the probability of anything.

Suppose we try the following f(x) as the pdf to model the earthquake magnitudes:


[image: image4.wmf]ï

î

ï

í

ì

£

£

-

=

otherwise

x

x

x

f

0

5

1

8

1

8

5

)

(




[image: image5.wmf]î

í

ì

¥

£

£

=

-

otherwise

x

e

x

f

x

0

1

)

(

1


[image: image6.png]


[image: image7.png]



(f) Are these legitimate pdf’s?  How do you know? 
(g) For each pdf, determine the P(X > 3).  Which result better matches the relative frequency of such an outcome in the data?
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