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CHAPTER  4                                                          

 Sampling Distributions 







4.1 Introduction


4.2 Sampling distributions associated with Normal populations


4.3 Order Statistics


4.4 Large sample approximations


4.5 Chapter Summary


4.6 Computer examples 


      
Projects for Chapter 4
Exercises 4.1

4.1.1. 
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(b) We can get 
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4.1.3. Population:{1,2,3}. 
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4.1.7.  Let X be the weight of sugar 
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4.1.9.Let X be the height. 
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4.1.11. Let X be the time. 
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(d) Increasing the sample size, decrement the probability

4.1.15. Let T be the temperature. 
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Exercises 4.2

4.2.1.We have that 
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(c) (i)
[image: image110.wmf](

)

0075

.

0

76

.

0

62

.

0

=

£

£

R

Y

 (ii) 
[image: image111.wmf]0251

.

0

)

95

.

0

77

.

0

(

=

£

£

Z

P


4.2.7. Since the random sample comes from a normal distribution, 
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Setting the upper and lower tail area equal to 0.05, even this is not the only choices, and using a Chi-square table with 
[image: image113.wmf]14

1

=

-

n

degrees of freedom, we have 
[image: image114.wmf]68

.

23

)

1

(

2

14

,

95

.

0

2

=

=

-

c

s

b

n

, and 
[image: image115.wmf]57

.

6

)

1

(

2

14

,

05

.

0

2

=

=

-

c

s

a

n

. Then, with 
[image: image116.wmf]41

.

1

=

s

, 
[image: image117.wmf]36

.

3

=

b

, and 
[image: image118.wmf]93

.

0

=

a


4.2.9. Since 
[image: image119.wmf]8

t

T

~


 (a) 
[image: image120.wmf](

)

896

.

2

£

R

T

=0.99

 (b) 
[image: image121.wmf]05

.

0

)

860

.

1

(

=

-

£

T

P


 (c) Since t-distribution is symmetric, we find 
[image: image122.wmf]a

such that 
[image: image123.wmf]2

01

.

0

)

(

=

>

a

T

P

. Then 
[image: image124.wmf]344

.

1

=

a


4.2.11. According with the information, 
[image: image125.wmf]4

.

11

=

m

,
[image: image126.wmf]20

=

n

,
[image: image127.wmf]5

.

11

=

y

, and 
[image: image128.wmf]2

=

s

, then 
[image: image129.wmf]224

.

0

=

-

=

n

s

y

t

m

. The degrees of freedom are 
[image: image130.wmf]19

1

=

-

n

, so the critic value is 1.729 at 
[image: image131.wmf]a

=0.05 -level. Then, the data tend to agree with the psychologist claims.

4.2.13. If 
[image: image132.wmf]2

)

(

v

X

c

~

, then
[image: image133.wmf])

2

,

2

(

=

=

~

b

a

v

Gamma

X

, then 
[image: image134.wmf]v

v

X

E

=

÷

ø

ö

ç

è

æ

=

)

2

(

2

)

(


and 
[image: image135.wmf]v

v

X

Var

2

)

2

(

2

)

(

2

=

÷

ø

ö

ç

è

æ

=


4.2.15.  If 
[image: image136.wmf]n

X

X

X

,...,

,

2

1

 is from 
[image: image137.wmf])

,

(

2

s

m

N

 then, by Theorem. 4.2.8,  
[image: image138.wmf]2

2

)

1

(

s

S

n

-

 is from 
[image: image139.wmf]2

)

1

(

-

n

c


by exercise 4.2.13, 
[image: image140.wmf])

1

(

2

)

1

(

2

2

-

=

ú

û

ù

ê

ë

é

-

n

S

n

Var

s

 Since 
[image: image141.wmf])

(

)

(

2

X

Var

a

aX

Var

=

, 
[image: image142.wmf])

1

(

2

)

(

)

1

(

2

4

2

-

=

-

n

S

Var

n

s


Simplifying after multiplying by 
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4.2.17.  If X and Y are independent random variables from an exponential distribution with common parameter 
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Then, since the samples are independent, we have by definition that 
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This after simplification becomes:
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Exercises 4.3
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Exercises 4.4
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Using normal approximation:
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4.4.11.
[image: image359.wmf]%

6

=

q

 of person making reservations will not show up each day

Rental company reserves for 
[image: image360.wmf]=

n

215 persons. 200 automobiles anvilable.

[image: image361.wmf]94

.

0

=

p

 is the probability of the person making reservation will show up each day

Let
[image: image362.wmf]X

be the number of the persons making reservation will show up.

Then 
[image: image363.wmf](

)

0.94

p

215,

n

Binomial

~

=

=

X


The probability requested is 
[image: image364.wmf](

)

(

)

3228

.

0

1

5

.

0

200

200

=

÷

÷

ø

ö

ç

ç

è

æ

-

+

-

£

=

£

p

np

np

Z

P

X

P


4.4.13. SIDS occurs between the ages 28 days and one year Rate of death due to SIDS is 0.0013 per year. Randon sample of 5000 infants between the ages 28 day and are your Let 
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