STATISTICS STUDY GUIDE


STATISTICAL SYMBOLS and DEFINITIONS MATCHING 

Match the letter of the definition on the right to the appropriate symbol on the left.
	Symbols
	Definitions

	1. ( (Uppercase Sigma)   ____
	a. Null hypothesis

	2. ( (Mu)                          ____
	b. Summation

	3. ( (Lowercase Sigma)   ____
	c. Factorial

	4. ( (Pi)                            ____
	d. Nonparametric hypothesis test

	5. ( (Epsilon)                    ____
	e. Population standard deviation

	6. (2 (Chi Square)            ____
	f. Alternate hypothesis

	7. !                                    ____
	g. Maximum allowable error

	8. H0                                 ____
	h. Population mean

	9. H1                                 ____
	i.     Probability of success in a binomial trial


MULTIPLE CHOICE

     1.

The central limit theorem applies to small samples as long as the population distribution is

1. normal.

2. continuous.

3. skewed.

a. 1

b. 2

c. 3

d. 1, 2, and 3


    2.
When the sample size is large enough, the central limit theorem implies all of the following except


a.
The sampling distribution of the mean is approximately normal.



b.
The mean of the sampling distribution of the mean equals the population mean.



c.
The mean of the sampling distribution is zero and its standard deviation is 1.



d.
The standard deviation of the mean is less than the population standard deviation.

   3.  Which of the following statements is true?



a.
As the standard deviation of the population increases, the standard error of the mean increases.



b.
As the standard deviation of the population increases, the mean of the sampling distribution of means increases.



c.
As the population mean increases, the mean of the sampling distribution of means decreases.

           d.
    As the sample size increases, the standard error of the mean increases.

4.
       When constructing a confidence interval for a population means, the value of the sample mean



a.
should always be placed in the center of the interval.



b.
is one-half the value of the upper bound.



c.
is one-half the value of the lower bound.



d.
is one standard deviation below the upper bound and one standard deviation above the lower bound.

5.
     The reason the t statistic has more variability than the Z statistic is that from sample to sample



a.
the sample mean becomes smaller and the sample variance becomes larger.



b.
the sample mean becomes larger and the sample variance becomes smaller.



c.
neither the sample mean nor the sample variance remains constant.



d.
both the sample mean and sample variance become larger.

6.
      The t distribution can be used with small samples for establishing confidence intervals for the population mean, provided that the population distribution



a.
has a known variance.



b.
is normally distributed.

a. is symmetric.



d.
is continuous



7.

For any given level of(, a confidence interval that is constructed using the t distribution will utilize a t value corresponding to an area of _________ in the tails of the distribution.



a.
2(




b.
(


c.
(/2



d.
(/4

8.
What does the appropriate use of the t distribution for hypothesis testing assume about the population? 


A)
Near normal in shape 


B)
Standard deviation is known 


C)
Positively skewed 


D)
Standard deviation is unknown 


E)
Both “a” and “d” are correct 
9.
A sample of 20 is selected from the population.  What is the number of degrees of freedom used to determine the appropriate critical t-value? 


A)
20 


B)
19 


C)
21 


D)
25 


E)
None of the above 
10.
What value does the null hypothesis make a claim about? 


A)
Population parameter 


B)
Sample statistic 


C)
Sample mean 


D)
Type II error 


E)
None of the above 

11.
A machine is set to fill the small size packages of M&M candies with 56 candies per bag. A sample revealed: 3 bags of 56, 2 bags of 57, 1 bag of 55, and 2 bags of 58.  How many degrees of freedom are there? 


A)  9 


B)  1 


C)  8 


D)  7 


E)  None of the above 

12.
A random sample of size 15 is selected from a normal population. The population standard deviation is unknown.  Assume that a two-tailed test at the 0.10 significance level is to be used.  For what value of t will the null hypothesis not be rejected? 


A)  To the left of –1.282 or to the right of 1.282 


B)  To the left of –1.345 or to the right of 1.345 


C)  To the left of –1.761 or to the right of 1.761 


D)  To the left of –1.645 or to the right of 1.645 


E)  None of the above 
13.
What is the critical value for a one-tailed hypothesis test in which a null hypothesis is tested at the 5% level of significance based on a sample size of 25? 


A)  1.708 


B)  1.711 


C)  2.060 


D)  2.064 


E)  None of the above 

14.
To conduct a test of hypothesis with a small sample, we need to be able to make the following assumption that: 


A)  a larger computed value of t will be needed to reject the null hypothesis 


B)  the region of acceptance will be wider than for large samples 


C)  the confidence interval will be wider than for large samples 


D)  the population is normally distributed. 


E)   None of the above 
15.
For a two-tailed test at the 0.05 significance level, what is the rejection region when n if large? 


A)  Between ± 1.96 


B)  Between ± 1.65 


C)  Greater than +1.96 and less than – 1.96 


D)  Greater than +1.65 and less than –1.65 


E)   None of the above 

16.
If the alternative hypothesis states that  > 6,700, what is the rejection region for the hypothesis test? 


A)
Both tails 


B)
Lower tail 


C)
Upper tail 


D)
Center 


E)
None of the above
PRACTICE EXERCISES
17.     Owens Orchards sell apples in a large bag by weight. A sample of seven bags contained the 

           following numbers of apples:  23, 19, 26, 17, 21, 24, 22. 

a.  Compute the mean number and median number of apples in a bag.

b.   Verify that ∑([image: image2.png]


 - [image: image4.png]


) = 0
18.     The weight (in pounds) of a sample of five boxes being sent by UPS are:  12, 6, 7, 3, and 10.

          a. Compute the range

          b. Compute the mean deviation

          c. Compute the standard deviation

19.    A sample of 2,000 licensed drivers revealed the following number of speeding violations.

[image: image5.emf]
a. What is the experiment?
b. List one possible event.

c. What is the probability that a particular driver had exactly two speeding violations?

d. What concept of probability does this illustrate?

20.    A survey of undergraduate students in the School of Business at Northern University revealed the 

          Following regarding the gender and majors of the students:  

[image: image6.emf]
a. What is the probability of selecting a female student?

b. What is the probability of selecting a finance or accounting major?

c. What is the probability of selecting a female or an accounting major? Which rule of addition did you apply?

d. Are gender and major independent? Why?

e. What is the probability of selecting an accounting major, given that the person selected is a male?

f. Suppose two students are selected randomly to attend a lunch with the president of the university. What is the probability that both of those selected are accounting majors?

21.   The accounting department at Weston Materials, Inc., a national manufacturer of unattached garages, reports that it takes two construction workers a mean of 32 hours and a standard deviation of 2 hours to erect the Red Barn model. Assume the assembly times follow the normal distribution.

         a.   Determine the z values for 29 and 24 hours. What percent of the garages take between 32

 hours and 34 hours to erect?
b.   What percent of the garages take between 29 hours and 24 hours to erect?

c.   What percent of the garages take 28.7 hours or less to erect?

d.   Of the garages, 5 percent take how many hours or more to erect?

22.    The number of passengers on the Carnival Sensation during one-week cruises in t he Caribbean follows the normal distribution. The mean number of passengers per cruise is 1,820 and the standard deviation is 120.

a.   What percent of the cruises will have between 1,820 and 1,970 passengers?

b.   What percent of the cruises will have 1,970 passengers or more?

c.   What percent of the cruises will have 1,600 or fewer passengers?

d.   How many passengers are on the cruises with the fewest 25 percent of passengers?

23.    In establishing warranties on HDTV sets, the manufacturer wants to set the limits so that few will need repair at manufacturer expense.  On the other hand, the warranty period must be long enough to make the purchase attractive to the buyer. For a new HDTV the mean number of months until repairs are needed is 36.84 with a standard deviation of 3.34 months. Where should the warranty limits be set so that only 10 percent of the HDTVs need repairs at manufacturer’s expense?
SHORT ANSWER ESSAY (approx. 200 words)

24.  In hypothesis testing, why are verbal problem statements converted to numerical problem statements?

25.  What is the difference between the null and alternative hypothesis statements in one-tailed and two-tailed tests?

26.  Why is it important to diagram your test statistic?

27.  When and how would you use hypothesis testing at work, school, or in politics? 
