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Agenda
Review “Lec 2”

t-Distribution

F-Distribution
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Sampling
Distributions and 
Data Descriptions
CHAPTER 8
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Theorem 8.3:
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Ex 1:
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The mean height of 15-year-old boys is 175 
cm and the variance is 64. For girls, the mean 
is 165 and the variance is 36. If 25 boys and 
25 girls were sampled,

what is the probability that the mean height 
of the sample of boys would be at least 6 cm 
higher than the mean height of the sample of 
girls?



Solution :
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In this case, μ1 = 175 , σ1= 8 , n1 = 25, 

μ2 = 165 , σ2= 6 , n2 = 25,

We need to calculate the probability P(X1 – X2 >= 6).

64/25 + 36/25 = 100/25 = 4

Sqrt ( 4 ) = 2

P(X1 – X2 >= 6) = P(Z >= (6 - (175-165))/2) = P(Z >= -4/2) = P(Z>= -2)

= 1 – P(Z<-2) = 1 – 0.0228 = 0.9772



Theorem 8.4:
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Ex 2:
It is believed that first-year salaries for newly 
qualified accountants follow a normal 
distribution with a variance of $2500. A 
random sample of 16 observations was taken. 
Find the probability that the sample variance 
is less than $1500.
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Solution :
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In this case, σ2= 2500 , n= 16,

We need to calculate the probability P(S2<1500).

(16-1)1500/2500 = 15*1500/2500 = 9

P(S2<1500)  = P(χ 2 < 9) = ??

χ 2
α = 9 and with 15 degree of freedom has α = 0.85 = P(χ 2 >= 9 )

P(S2<1500)  = P(χ 2 < 9) = 1 - P(χ 2 >= 9 ) = 1 - 0.85 = 0.15



t-Distribution
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8.6 t-Distribution
Use of the Central Limit Theorem and the normal 
distribution is certainly helpful in this context.

However, it was assumed that the population standard 
deviation is known.

This assumption may not be unreasonable in situations 
where the engineer is quite familiar with the system or 
process.
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8.6 t-Distribution
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8.6 t-Distribution
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Multiply by σ/σ



Corollary 8.1:
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What Does the t-Distribution Look 
Like?
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Example 8.8:
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Example 8.8:
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Example 8.9:
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Example 8.10:
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Example 8.10:
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Example 8.11:
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Solution :
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F-Distribution
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F-Distribution
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Theorem 8.8:
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Theorem 8.7:
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