STATISTICS 401C
Fall 2008
Laboratory Assignment 4

For problems 1 and 2, consider again the population of places rated data given in Lab 2.

1. From three samples of size 30 were drawn by your instructor, the following sample means and variances
were calculated :

Sample Number
1 2 3
Sample mean g 917.97 975.53 987.77
Sample Std. Dev. s 626.47 723.12 607.24

(a) For these samples compute confidence intervals (by hand) for the population mean u as specified
below. Use the Student’s ¢ distribution when computing the intervals ( i.e., ignore the fact that in
some problems in Lab 2 you assumed that the population variance o2 is "known”). Show all your

work.

Sample 1 90% confidence interval
Sample 2 95% confidence interval
Sample 3 99% confidence interval



(b) For the samples compute the t-test statistic and conduct tests of hypotheses as specified below. State
your decisions clearly. Also, compute the level of significance for each test to the nearest value possible
using the t-table (Table 2 in your textbook). Show all your work.

Sample 1 Test Hp : =900 vs. Hg : 7 900 using o = 0.1

Sample 2 TestHg : p < 700 vs. Hy @ p > 700 using o = 0.05

Sample 3 Test Hy : v > 1200 vs. H, @ < 1200 using o = 0.01

2. Links to the JMP data tables of the three samples used in Problem 1 are available on the lab assignment
page.

(a) Use JMP to construct 90%, 95%, and, 99% confidence intervals for the population mean p using each
of the three samples, respectively.

(b) Use JMP to compute the t-test statistics and p-values to conduct tests of hypotheses for the as in
Problem 1(b), concerning the population mean p using the three samples, respectively.

Assume o2 is unknown. Save the output for each sample on to a single page in Word. Do not need anything

in the output other than the Moments and the CI’s, the t-statistics, and the p-values. Circle the p-values
for each test and use them to state you decisions from the tests using « values given for each case in
Problem 1(b) and write these by hand in each page of output.



3. To test the durability of a new paint for white center lines, a highway department painted test strips across
heavily travelled roads in 8 different locations, and electronic counters showed that they deteriorated after
having driven over by 14.26, 16.78, 13.65, 10.83, 12.64, 13.37, 16.20, and 14.94 million vehicles, respectively.
Construct a 95% confidence interval for the mean volume of traffic (in millions of vehicle crossings) this
paint can withstand before it deteriorates. Note: Use hand calculation for parts (a) to (e) and show work.
Use a JMP analysis of the data for answering parts (f) and (g). Turn in the JMP output.

(a) Prepare a table of quantiles of vehicle crossings data and the standard normal disribution for p values
(i—.5)/8,i=1,2,...8.

(b) Draw the Normal Probability plot using the quantile pairs in part (a). Does it appear that the target
population of volume of traffic before the paint deteriorates is approximately Normal ? Explain.



()

(d)

Assume that the population of the volume of vehicle crossings is adequately modeled by a Normal
distribution. Construct and interpret a 95% confidence interval for mean volume of traffic the paint
can withstand before it deteriorates.

If from past studies of this type it is known that the population standard deviation o may be as-
sumed to be approximately 2 million crossings, what is the minimum sample size needed to estimate
the population mean volume of traffic within +1 million with 95% confidence ? (Assume a normal
population for this part.)

Does the data contradict the paint manufactures claim that this paint can withstand 15 million vehicle
crossings before it deteriorates? That is, can you conclude that the mean volume of traffic before paint
deteriorates is actually less than 15 million vehicles ? (Use a = .05 to conduct an appropriate statistical
test and show work).



(f) Extract the 95% confidence interval for the population mean volume of traffic from the JMP output.
Copy it here and circle it in the JMP output.

(g) Extract the t-statistic from the JMP output for testing the hypothesis you stated in part (e). Circle
it in the JMP output. State the p-value associated with this test extracted from the JMP output.

Due Thursday, October 2, 2008




