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Joint Probability Distributions

5.1 Jointly Distributed Random Variables

5.2 Expected Values, Covariance, and Correlation
5.3 Statistics and Their Distributions

5.4 The Distribution of the Sample Mean

5.5 The Distribution of a Linear Combination
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If X; are iid with E(X;)=p and V(X;)=0?, then
1. E(X# X+ 4X,)=np

2. V(X +X,+...+X,)=no?

3. The expectation of the sample mean is p
4. The variance of the sample mean is 62/n
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Roll a die 20,000 ti X . .
ot ade 0, mes If X; are iid normal with E(X;)=p and V(X;)=0?, then
- Find E(T,) - The sample mean is a normal rv with
- Find V(T,) expectation p and variance o2/n
- Find the expectation of the sample mean - T, is a normal rv with expectation nu and
- ! variance no?

- Find the variance of the sample mean
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Suppose the time that it takes a randomly selected rat to . . _ _2
find its way through a maze is a normal rv with y=1.5 min If X; are iid with E(Xi_)_”‘ and V(xi_)_c , then
and 0=0.35 min. - The sample mean is an approximately normal
: h " Y
- Find the probability that the total time for five rv with expectation u and variance o%/n
randomly selected rats is between 6 and 8 min. -T,isan 3PPFOXImat§|V normal I'VZWIth
X tion np and variance n
- Find the probability that the average time for five expectation npa arlance no
randomly selected rats is at most 2 min. This is true for large values of n
The larger, the better the approximation.
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Suppose the weight of packages (in gram) is not normally
distributed with u=100 and 02=25.6. We randomly choose
1000 packages.

- Find the probability that the total weight is between
99.8 and 100.3 kg.

- Find a number c such that the total weight is at least ¢
with probability 0.99.
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Roll a die 20,000 times.

Find a number c such that the probability of the sum
being between 70000-c and 70000+c is at least 0.99.
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