Solution to Stat516 Home-Work #2
8.43 a. The distribution function for Y(n) is 
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, 0 ≤ y ≤ θ, so the distribution function for U is given by
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un, 0 ≤ y ≤ 1.

b. (Similar to Example 8.5) We require the value a such that 
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 = FU(a) = .95.  Therefore, an = .95 so that a = (.95)1/n and the lower confidence bound is [Y(n)](.95)–1/n.

8.44      a. 
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, 0 < y < θ.

b. The distribution of U = Y/θ is given by
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, 0 < u < 1.  Since this distribution does not depend on θ, U = Y/θ is a pivotal quantity.

c. Set P(U ≤ a) = FY(a) = 2a(1 – a) = .9 so that the quadratic expression is solved at

a = 1 – 
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.

 = .6838 and then the 90% lower bound for θ is Y/.6838.

8.45     Following Ex. 8.44, set P(U ≥ b) = 1 – FY(b) = 1 – 2b(1 – b) = .9, thus b = 1 – 
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 = .05132 and then the 90% upper bound for θ is Y/.05132.

8.46     Let U = 2Y/θ and let mY(t) denote the mgf for the exponential distribution with mean θ.  Then:

a. 
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.  This is the mgf for the chi–square distribution with one degree of freedom.  Thus, U has this distribution, and since the distribution does not depend on θ, U is a pivotal quantity.

b. Using Table 6 with 2 degrees of freedom, we have
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So, 
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 represents a 90% CI for θ.

c.
They are equivalent.

8.47      Note that for all i, the mgf for Yi is 
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a. Let 
[image: image12.wmf]å

=

q

=

n

i

i

Y

U

1

/

2

.  The mgf for U is 


[image: image13.wmf][

]

2

/

1

,

)

2

1

(

)

/

2

(

)

(

)

(

<

-

=

q

=

=

-

t

t

t

m

e

E

t

m

n

n

Y

tU

U

.

This is the mgf for the chi–square distribution with 2n degrees of freedom.  Thus, U has this distribution, and since the distribution does not depend on θ, U is a pivotal quantity.

b. Similar to part b in Ex. 8.46, let 
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 be percentage points from the chi–square distribution with 2n degrees of freedom such that
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So, 
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 represents a 95% CI for θ.

c. The CI is 
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 or (2.557, 11.864).

8.56      a. With z.01 = 2.326, the 98% CI is 
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b. Since the value .50 is not contained in the interval, there is not compelling evidence that a majority of adults feel that movies are getting better..

8.58    The parameter of interest is μ = mean number of days required for treatment.  The  

            95% CI is approximately 
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8.59      a. With z.05 = 1.645, the 90% interval is 
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b. The lower endpoint of the interval is .78 – .021 = .759, so there is evidence that the true proportion is greater than 75%.

8.60      a. With z.005 = 2.576, the 99% interval is 
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b. Written as an interval, the above is (98.085, 98.415).  So, the “normal” body temperature measurement of 98.6 degrees is not contained in the interval.  It is possible that the standard for “normal” is no longer valid.

8.61      With z.025 = 1.96, the 95% CI is 
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8.64 a. The point estimates are .35 (sample proportion of 18-34 year olds who consider  

              themselves patriotic) and .77 (sample proportion of 60+ year olds who consider    

              themselves patriotic.  So, a 98% CI is given by (here, z.01 = 2.326)
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b. Since the value for the difference .6 is outside of the above CI, this is not a likely value.

8.65  a. The 98% CI is, with z.01 = 2.326, is
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b. Since the interval contains both positive and negative values, it is likely that the two assembly lines produce the same proportion of defectives.

8.67    a. The 95% CI is 
[image: image26.wmf]60

8

.

8

96

.

1

2

.

7

±

 or 7.2 ± .75 or (6.45, 7.95).

b. The 90% CI for the difference in the mean densities is 
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9

.

4

60

8

.

8

645

.

1

)

7

.

4

2

.

7

(

+

±

-

 or 2.5 ± .74 or (1.76, 3.24).

c. Presumably, the population is ship sightings for all summer and winter months.  It is quite possible that the days used in the sample were not randomly selected (the months were chosen in the same year.)

8.70    As with Example 8.9, we must solve the equation 
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a. With p = .9 and B = .05, n = 139.

b. If p is unknown, use p = .5 so n = 385.

8.71    With B = 2, σ = 10, n = 4σ2/B2, so n = 100.

8.72 a. Since the true proportions are unknown, use .5 for both to compute an error 

             bound (here, we will use a multiple of 1.96 that correlates to a 95% CI):
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b. Assuming that the two sample sizes are equal, solve the relation


[image: image30.wmf]02

.

645

.

1

)

5

(.

5

.

)

5

(.

5

.

=

+

n

n

,

so n = 3383.

8.74      With B = .1 and σ = .5, n = (1.96)2σ2/B2, so n = 97.  If all of the specimens were 

           selected from a single rainfall, the observations would not be independent.

8.80   The 95% CI, based on a t–distribution with 21 – 1 = 20 degrees of freedom, is 

26.6 ± 2.086
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 = 26.6 ± 3.37 or (23.23, 29.97).

8.81    The sample statistics are 
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 = 60.8, s = 7.97.  So, the 95% CI is 

60.8 ± 2.262
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8.82     a. The 90% CI for the mean verbal SAT score for urban high school seniors is

505 ± 1.729
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 = 505 ± 22.04 or (482.96, 527.04).

b. Since the interval includes the score 508, it is a plausible value for the mean.

c. The 90% CI for the mean math SAT score for urban high school seniors is

495 ± 1.729
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 = 495 ± 26.68 or (468.32, 521.68).

The interval does include the score 520, so the interval supports the stated true mean value.

8.84    The sample statistics are 
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 = 3.781, s = .0327.  So, the 95% CI, with 9 degrees of 

            freedom and t.025 = 2.262, is 

3.781 ± 2.262
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8.85 The pooled sample variance is 
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            μ2 is
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 (here, we approximate t.025 with z.025 = 1.96).

8.91  Sample statistics are:

	Season
	sample mean
	sample variance
	sample size

	spring
	15.62
	98.06
	5

	summer
	72.28
	582.26
	4


The pooled sample variance is 
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 and thus the 95% CI is

15.62 – 72.28 ± 2.365
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It is assumed that the two random samples were independently drawn from normal populations with equal variances.

8.95  From the sample data, n = 6 and s2 = .503.  Then, 
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         11.0705 with 5 degrees of freedom.  The 90% CI for σ2 is 
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          2.196).  We are 90% confident that σ2 lies in this interval.

8.101  With n = 6, the sample variance s2 = .0286.  Then, 
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 8.102   With n = 5, the sample variance s2 = 144.5.  Then, 
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              14.8602 with 4 degrees of freedom and the 99% CI for σ2 is
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8.103      Wth n = 4, the sample variance s2 = 3.67.  Then, 
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An assumption of independent measurements and normality was made.  Since the interval implies that the standard deviation could be larger than 5 units, it is possible that the instrument could be off by more than two units.
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