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FIGURE 2.6 Sampling Distribution of the Sample Average of n Bernoulli Random Variables
Probability Probability
0.7 0.5
0.6
0.4}
0.5 u=078 =0.78
osl 031
0.3~ 0.2k
0.2r-
0.1k
0.1
{' '}ll I LI LI r 1 rr rr 1T T T 11 {]-{' LI * LI LI LI
0.0 5 0.50 0.75 1.00 0.0 0.25 U 50 0.75 1.00
Value of sample average Value of sample average
(a)y n=2 (b) n=>5
The distributions are the sampling distributions of Y, the sample average of n independent Bernoulli random vari-
ables with p = Pr(Y; = 1) = 0.78 (the probability of a fast commute is 78%). The variance of the sampling distribution
of Y decreases as n gets larger, so the sampling distribution becomes more tightly concentrated around its mean i =
0.78 as the sample size n increases.

p 10 Stock, James H. and Mark W. Watson. 2003. Introduction to Econometrics.
International Ed, Prentice Hall. (LLFEIL)
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FIGURE 2.6 Sampling Distribution of the Sample Average of n Bernoulli Random Variables
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The distributions are the sampling distributions of Y, the sample average of n independent Bernoulli random vari-
ables with p = Pr(Y; = 1) = 0.78 (the probability of a fast commute is 78%). The variance of the sampling distribution
of ¥ decreases as n gets larger, so the sampling distribution becomes more tightly concentrated around its mean u =
0.78 as the sample size n increases.
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FIGURE 2.3 The Normal Probability Density

The normal probability density

function with mean 1 and variance

o?is a bell-shaped curve, centered

at i. The area under the normal

p.d.f. between i — 1.960 and

1+ 1.96cis 0.95. The normal

distribution is denoted N(u, o?). 95%
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FIGURE 2.4 Calculating the Probability that Y < 2 When Y is Distributed N(1, 4)

To calculate Pr(Y < 2), standardize Y, then

use the standard normal distribution table.

Y is standardized by subtracting its mean

(1 = 1) and dividing by its standard devia-

tion (oy = 2). The probability that Y < 2 is

shown in Figure 2.4a, and the correspond-

ing probability after standardizing Y is PriY<2)
shown in Figure 2.4b. Because the stan-

dardized random variable, u, isa N(1, 4) distribution

standard normal (Z) random variable,
Pe(Y< 2}=Pr(Y£] <2 1) —Pr{Z<0.5). -
From Appendix Table 1, Pr(Z< 0.5) = 0.691.

(a) N(1, 4)

PrZ <05) 0.691

N(0, 1) distribution

(b) N, 1)




FIGURE 2.7 Distribution of the Standardized Sample Average of n Bernoulli Random
Variables with p = .78
Probability Probability
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The sampling distribution of Y in Figure 2.6 is plotted here after standardizing Y. This centers the distributions in Fig-
ure 2.6 and magnifies the scale on the horizontal axis by a factor of Vn. When the sample size is large, the sampling
distributions are increasingly well cpproxl'mﬂted by the normal distribution (the solid line), as predic’red |:)y the central
limit theorem.
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FIGURE 2.7 Distribution of the Standardized Sample Average of n Bernoulli Random
Variables with p = .78
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(c) n=25 (d) n=100

The sampling distribution of Y in Figure 2.6 is plotted here after standardizing Y. This centers the distributions in Fig-
ure 2.6 and magnifies the scale on the horizontal axis by a facior of V'n. When the sample size is large, the sampling
distributions are increasingly well approximated by the normal distribution (the solid line), as predicted by the central
limit theorem.




