STATISTICS

STUDY  GUIDE FOR EXAM 2,  April 6, 2000 (?)  - This date is tentative!

TERMS and CONCEPTS to know:

Central Limit Theorem

Unbiased estimator

Population distribution (x-distribution)

Sampling distribution of the mean (x-bar distribution)

Standard error of the mean (and symbol used for it)

Hypothesis test

Null hypothesis, H0
Accept or Reject H0
Type I error

Type II error

Level of significance (()

Power of the test (()

One vs. Two-tailed hypothesis tests

“Small” vs. “large” sample tests

t-score adjustment

t-test

Confidence interval for the population mean

Calculation of minimum sample size for a desired error margin

Robustness of a statistical test

---------------------  Last Year’s Exam follows  -----------------------------

NOTE TO CURRENT STUDENTS (WINTER 2000):  The font is missing for the symbol for sample mean (x-bar), so it doesn’t display correctly.  My computer is displaying a check mark for x-bar.

NAME ____________________________________

MATH 242                                         STATISTICS                               EXAM 2 - WINTER 1999

To receive full credit you must show all your work for each problem in an orderly manner.

Percent value of each problem is in parentheses next to question number.
1.  (2)  If sample size is increased by a factor of eight, the standard error of the mean would

a.  double    b.  increase by a factor of four    c.  be halved    d.  be quartered    e.  none of the above

2.  (3)  If the t-adjustment is NOT made to a z-score when the sample size is “small”, what problem occurs?

3.  (25)   A bottler for PepsiCo fills plastic bottles on the average with 2 liters of either Pepsi, Diet Pepsi, Diet and regular 7-Up.  If this fill value is too low, there will be customer complaints and allegations of product fraud.  If this value is too high, money is being wasted..  On a daily basis, the quality monitoring team randomly selects one bottle of pop every 15 minutes for an 8 hour period (30 observations).  Today, they obtained the following results:  ( = 1.971 liters,  s = 0.23 liter, n=30.

Would a one- or two-tailed test be more appropriate?  Do all hypothesis testing steps at the significance level of 1%.

4.  (35)  Suppose you are mechanical engineering responsible for designing an automobile safety belt restraint.  Your clients’ lives depend on the strength of your belts.  The mean strength of the all seat belts must be at least 4000 pounds.  You plan to test the strength of the finished product by sampling 20 belts from an assembly line, testing the breaking strength of each belts, and calculating the mean breaking strength for the sample.

a.  (2)  Set up null and alternative hypotheses.  Would this be a one- or two-tailed test?

b.  (6)  List the consequences of making Type I or Type II errors.

c.  (2)  With these consequences in mind, should your significance level be .01 or .05?

d.  (25)  If your sample data were   ( = 3948.7 and s = 92.1, what conclusion would you reach with the level of significance chosen in part c?  Show all your work!

5.  (15)  The manager of a repair center must estimate the mean travel time between customers for an 800-person repair force.  From other repair firms’ data, he estimates the standard deviation in travel times will be about 20 minutes.  What size sample must he take so that she can be 95% confident that the sample mean will not vary from the population mean by more than 5 minutes?

6.  (20) A random sample of n = 40 U.S. college students found that the weekly mean study time was ( = 19.5 hours and s = 4.05 hours.  Estimate the mean weekly study time for all U.S. college students using both 90% and 99% confidence intervals.

