Section 5.4 - The Distribution of the Sample Mean

Suppose we take n measurements from a normal distribution with unknown mean. How

can we approximate the mean? . —
Simple megn= 2. X L= X

Ex: Suppose the scores on Exam 1 are normally distributed and the average score is
unknown. If 5 of the scores are

74 98 83 70 91
approximate the average score on the exam.

7 - 74+q¥+§3 o+ dl 239
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Theorem:
If we sample from a normal distribution with mean p and standard deviation o, then the

istributi X is N(u,c? /n). 2
dlStl‘lbthlOllszl*ls (ﬁ_ vnf)m.nc.e: 6/ﬂ = cr.dav = %\

Ex: Suppose the scores on Exam 1 are normally distributed with mean 74, and standard
deviation 10. If 5 scores are taken at random, determine the probability that the average

of those 5 scores 1s less than 70. _ _
n=5 WK=14 6-=10
P(X 470) = hormuad]t[—qqquo /74, 'O/ﬁ)
U_X_ =14 = Pnt)r‘rvr\(‘r[J,'Mj Iy )

o= P ) b caq) =[5 ]



Ex: Suppose that the race times of a certain sprinter are normally distributed with mean
55 seconds and standard deviation 4 seconds. If a certain qualification round require the
average of three sprints to be less than 54 seconds in order to advance, determine the

probability that the sprinter advances.

_ 4
M-56 6 =4 n=3 X =55 & - 3

p(X <54) = normoled§ (-99949,54,55, /3)
= pnorm (8Y,55 Mz )

= .3325



*The Central Limit Theorem 'A’
If ¥ 1s the mean of a random sample X,,X,,...,X, from a distribution with mean p and

finite variance o, then the distribution of

approaches the standard normal distribution as » approaches infinity.

The Larger $u Sample ane (ny 30)
Y v Y normed™ M sishributum
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