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STAT 702/J702 
November 18th, 2004

-Lecture 25-

Instructor:  Brian Habing
Department of Statistics

Telephone:  803-777-3578
E-mail: habing@stat.sc.edu
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Today

• Homework Solutions

• Chebyshev and LLN

• CLT
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Ch 1 # 73) A system has n
independent units, each of which 
fails with probability p.  The system 
fails only if k or more of the units 
fail.  What is the probability that the 
system fails?
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Chapter 3 #55) Suppose that a 
system’s components are 
connected in series and have 
lifetimes that are independent 
exponential random variables with 
parameters λi.  Shat the the lifetime 
of the system is exponential with 
parameter Σλi.
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Chapter 4 #62) Show that 
E[Var(Y|X)] ≤ Var(Y)
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Chebyshev’s Inequality
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So: 
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Weak Law of Large Numbers (Sect. 5.2)
Chebyshev’s inequality can be used to 

prove the weak law of large numbers:
If X1,….Xi,… is a sequence of 

independent random variables with 
mean µ and variance σ2, then

as n →∞.

0)|(| →>− εµnXP



4

STAT 702/J702     B.Habing      Univ. of S.C. 10

This is an example of Convergence 
in Probability. 

The probability of being far away 
from the limit goes to zero as n→∞.
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Unfortunately the LLN doesn’t give 
us a good feeling for how close 
should be to µ.

The central limit theorem provides 
some guidance in this respect.  The 
most common version of the CLT 
says that:

X

STAT 702/J702     B.Habing      Univ. of S.C. 12

Let X1, X2, … be a sequence of 
independent identically distributed 
random variables with mean µ and 
variance σ2.  Then 
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