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TABLE 8.4 Summary of confidence intervals for Gaussian and non-Gaussian random variables.

Parameter Case Confidence Interval
m Gaussian random variable, o> known [ — 2,00/ VN, X, + Z.n0/ W}
I Non-Gaussian random variable, n large, o> known [ = Zano/ VN, X, + Zop0/ %}
n Gaussian random variable, o unknown [ n = bofi n=10n/ vn, X, + ta,n-10n/ Vn }
I Non-Gaussian random variable, o> unknown, batch means [ =t n— 10,/ VN, X, + i 10,/ Vn ]
! ; - 1)é6? (n - 1)a?
ot Gaussian random variable, u unknown
al2,n—-1 XI a2, n-1
Figure 7
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A voltage X is given by

X =wv+ N,

where v is an unknown constant voltage and N is a random noise voltage that has a Gaussian pdf
with zero mean, and variance 1uV. Find the 95% confidence interval for v if the voltage X is
measured 100 independent times and the sample mean is found to be 5.25 uV.

From Example 4.17, we know that the voltage X is a Gaussian random variable with mean
v and variance 1. Thus the 100 measurements X, X5, ..., Xy are iid Gaussian random vari-
ables with mean v and variance 1. The confidence interval is given by Eq. (8.52) with z,,, = 1.96:

6(1) 1.96(1)
0 T T

] = [5.05,5.45].
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1% N =1234mm

1: U=0.00amm N =(1.234%0.00a)mm



~a<5 N=(12340% 0.000a )mm
2: U =0.000amm

_a>6 N=(1234:0001)mm
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3: U=0.0afmm -
L a<2 N=(1234£0.0a8)mm

Figure 22
BRE AN TEIBIT

B AR E—KEMZI0:R, I F: L763.57, 63.58, 63.55,
63.56, 63.56, 63.59, 63.55, 63.54, 63.57, 63.57(#4i:cm).iT KR = 4 K.
A49=0.05cm, EHAZ 1% £ PE0.95.

63.57+63.58 +63.55+63.56 + 63.56 + 63.59 + 63.55 + 63.54 + 63.57 + 63.57

. L=
1: 10

= 63.564cm = 63.56cm

_ 2 _ 2 . _ 2
JE=J(63.564 63.57)" +(63.564 - 63.58)" +---+ (63.564 — 63.57) = 0.0048¢m

31 A, =ty -0; =2.26x0.0048 = 0.01cm

A, =0.95-Ay =0.95x%0.05 ~ 0.048¢cm

U=4yA}+A,7 =+0.01° +0.048° = 0.05cm

4: L=L+U=(63.56+0.05)cm
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