Sample Test 2

1) Assume you have a desk drawer that contains seven pencils, four pens, and five markers. Calculate:
a. the probability of selecting a pen out of the drawer.

b. the probability of selecting a marker out of the drawer. 

c. the probability of selecting a marker out of the drawer first, then selecting a pencil second (without replacement). 


d. the probability of selecting either a pencil or a marker. 

e. which of the above scenarios is/are joint probability? 

Circle all that apply:     a     b     c     d     

2) Complete the following matrix by labeling the four possible outcomes (Type 1 error, Type II error, Correct decision) for an experiment. Further label the probability of obtaining each outcome. 

State of the World

Decision


Ho True


Ho False

Reject Ho


Outcome:


Outcome:





Probability:


Probability:

Fail to Reject Ho

Outcome:


Outcome:

(or retain Ho)





Probability:


Probability:

3. Consider the following information summarized below. A total of 60 professional students were categorized on two variables: whether they attended a public of private college, and whether they were accepted into medical or law school.





Public College

Private College

Accepted into Medical School
14

22

_____

Accepted into Law School

18

6

_____

_____

_____

Find the following probabilities:

a. What is the probability that a randomly selected student was accepted into medical school? 

b. What is the probability that a student attended a private college and was accepted into medical school? 
c. Based on the above data, what is the probability of you being accepted into law school given that you attended a public college? 
4) A physician conducted a series of tests to determine if a patient had diabetes. The results of the test were positive and the patient was told he has diabetes. He is prescribed insulin and a diet. He proceeds to get very sick from the treatment. In fact, he did not really have the disease.

a. What type of error was committed? 
b. Given this specific example, how could the researcher reduce the probability of committing this type of error? 
5) Sally exposes 30 chimpanzees to Mozart’s music for 2 hours a day over the course of 3 weeks. She thinks that by doing so, these chimps will perform better on a special reasoning task than will the general population of captive chimps. She knows that on average captive chips get a score on this test of 10 with a standard deviation of 1. The chimps that listened to the music obtained an average test score of 10.5.

a. Should Sally conduct a 1- or 2-tailed test?

b. State Sally’s null and alternative hypothesis (α = .05).

c. What is the critical value?

d. Summarize the data into the appropriate test statistic.

e. Evaluate the null hypothesis

f. Interpret your decision in normal wording (in English).

g. Compute the 99% confidence limits. Interpret.
6) Which of the following is true about sampling distributions:
a. they tell us what degree of sample-to-sample variability we can expect due to chance.

b. they tell us what degree of sample-to- sample variability we can expect due to experimental manipulation.

c. they tell us what degree of sample-to-sample variability we can expect due to the alternative hypothesis.

d. They tell us that the null hypothesis is true.
7) Standard deviation is to populations as _________________ is to sampling distribution.

a. Standard deviation.

b. variance

c. standard error

d. interquartile range

8) If a test statistic (e.g., z-score) for a sample mean is found to be more extreme than the critical value, what decision does a researcher make?

a. Retain (fail to reject ) Ho.

b. Reject Ho

c. Retain (fail to reject) H1
d. Reject H1
9) For a one-tailed test with α  = .01 and a prediction that the sample mean will fall below the population mean, what z-score is the critical value?

a. -1.96

b. +1.96

c. -2.33

d. +2.33

10) According to the Central Limit Theorem, when will the shape of the sampling distributions of sample means be normal?

a. only when the shape of the parent population is normal.

b. when the sample sizes are greater than 30

c. it is never normal

d. two of the above answers are correct.

11) If the standard deviation of the population is 15 and we repeatedly draw samples of 25 observations each, the resulting distribution of sample means will have a standard error of

a. 2

b. 3

c. 15

d. 0.6

e. none of the above.

12) If I am interested in the probability that you will be depressed given you have experienced a great deal of stress in the past month, I am talking about 

a. an additive probability

b. a joint probability

c. a conditional probability

d. none of the above

13. Assume that starting salaries for graduating teachers is distributed normally with a mean of $30,000 and a standard deviation of $3,000.

(SHOW YOUR WORK)

13A. What score (salary) cuts off the bottom 33% of this distribution? (2 points)

13B. What percentage of scores (sallies) are between $31, 500 and 34,500? (2 points)

13C. A salary of 28,500 is associated with what percentile?

13D. What is the Median salary of the above distribution? (1 point)

14. Fill in the blank.

14A. ___________% (percent) of the scores fall between a z-score of -1.00 and a z-score of +2.00.

14B. In a positively skewed distribution, the value for the median will be greater than the value for the __________.

14C. A z-score of. 0.00 is equal to the  __________ percentile.
ANSWERS
ANSWERS
ANSWERS
ANSWERS
ANSWERS

ANSWERS
ANSWERS
ANSWERS
ANSWERS
ANSWERS

ANSWERS
ANSWERS
ANSWERS
ANSWERS
ANSWERS

1) Assume you have a desk drawer that contains seven pencils, four pens, and five markers. Calculate:

a. the probability of selecting a pen out of the drawer.

4/16 = .25
b. the probability of selecting a marker out of the drawer. 


5/16 = .3125
c. the probability of selecting a marker out of the drawer first, then selecting a pencil second (without replacement). 


(5/16) * (7/15) = .3152 * .4667 = .1471
d. the probability of selecting either a pencil or a marker. 


(7/16) + (5/16) = .75
e. which of the above scenarios is/are joint probability? 


Circle all that apply:     a     b     c     d     (joint = 2 or more events take place)
2) Complete the following matrix by labeling the four possible outcomes (Type 1 error, Type II error, Correct decision) for an experiment. Further label the probability of obtaining each outcome. 

State of the World

Decision


Ho True


Ho False

Reject Ho


Outcome: Type 1 error
Outcome: Correct




Probability: α


Probability: 1 - β
Fail to Reject Ho

Outcome: Correct

Outcome: Type II error
(or retain Ho)





Probability: 1- α

Probability: β
3. Consider the following information summarized below. A total of 60 professional students were categorized on two variables: whether they attended a public of private college, and whether they were accepted into medical or law school.





Public College

Private College

Accepted into Medical School
14

22

__36_

Accepted into Law School

18

6

__24_

_32__

_28__

Find the following probabilities:

a. What is the probability that a random student was accepted into medical school? 

36/60 = .6
b. What is the probability that a student attended a private college and was accepted into medical school? 
22/60 = .367
c. Based on the above data, what is the probability of you being accepted into law school given that you attended a public college? 
18/32 = .5625
4) A physician conducted a series of tests to determine if a patient had diabetes. The results of the test were positive and the patient was told he has diabetes. He is prescribed insulin and a diet. He proceeds to get very sick from the treatment. In fact, he did not really have the disease.

a. What type of error was committed? 
Type 1 error
b. Given this specific example, how could the researcher reduce the probability of committing this type of error? 
Lower alpha (i.e., reduce the size or alpha, for example, from .05 to .01)
5) Sally exposes 30 chimpanzees to Mozart’s music for 2 hours a day over the course of 3 weeks. She thinks that by doing so, these chimps will perform better on a spatial reasoning task than will the general population of captive chimps. She knows that on average captive chips get a score on this test of 10 with a standard deviation of 1. The chimps that listened to the music obtained an average test score of 10.5.

a. Should Sally conduct a 1- or 2-tailed test?

One-tailed
b. State Sally’s null and alternative hypothesis (α = .05).

Ho: µmozart chimps <= 10 (or µpopulation of chimps)
H1: µmozart chimps > 10 (or µpopulation of chimps)
c. What is the critical value?

Zcrit = +1.65 (OR +1.64)
d. Summarize the data into the appropriate test statistic.

Z= 
10.5-10    = .5/.1826 = 2.74

(1/sqrt30)
e. Evaluate the null hypothesis

Reject Ho
f. Interpret your decision in normal wording (in English).

Listening to Mozart improved the chimps’ special reasoning.
g. Compute the 99% confidence limits. Interpret.

CI = Xbar +- ZCI (Standard Error)

µUpper = 10.5 + 2.58(.1826) = 10.97
µLower = 10.5 - 2.58(.1826) = 10.03

10.03<=µ<=10.97

Sally is 99% confident that the population mean of special reasoning for chips that listen to Mozart falls within this interval.

6) Which of the following is true about sampling distributions:

a. they tell us what degree of sample-to-sample variability we can expect due to chance.

b. they tell us what degree of sample-to- sample variability we can expect due to experimental manipulation.

c. they tell us what degree of sample-to-sample variability we can expect due to the alternative hypothesis.

d. They tell us that the null hypothesis is true.

7) Standard deviation is to populations as _________________ is to sampling distribution.

a. Standard deviation.

b. variance

c. standard error

d. interquartile range

8) If a sample mean is found to be more extreme than the critical value, what decision does a researcher make?

a. Retain (fail to reject ) Ho.

b. Reject Ho

c. Retain (fail to reject) H1
d. Reject H1
9) For a one-tailed test with α  = .01 and a prediction that the sample mean will fall below the population mean, what z-score is the critical value?

a. -1.96

b. +1.96

c. -2.33

d. +2.33

10) According to the Central Limit Theorem, when will the shape of the sampling distributions of sample means be normal?

a. only when the shape of the parent population is normal.
b. when the sample sizes are greater than 30

c. it is never normal

d. two of the above answers are correct.

11) If the standard deviation of the population is 15 and we repeatedly draw samples of 25 observations each, the resulting distribution of sample means will have a standard error of

a. 2

b. 3

c. 15

d. 0.6

e. none of the above.

12) If I am interested in the probability that you will be depressed given you have experienced a great deal of stress in the past month, I am talking about 

a. an additive probability

b. a joint probability

c. a conditional probability

d. none of the above

13. Assume that starting salaries for graduating teachers is distributed normally with a mean of $30,000 and a standard deviation of $3,000.

(SHOW YOUR WORK)

13A. What score (salary) cuts off the bottom 33% of this distribution? (2 points)

$28,680

13B. What percentage of scores (salaries) are between $31, 500 and 34,500? (2 points)

24.17%

13C. A salary of 28,500 is associated with what percentile?

30.85th percentile

13D. What is the Median salary of the above distribution? (1 point)

30,000

14. Fill in the blank.

14A. ___81.85________% (percent) of the scores fall between a z-score of -1.00 and a z-score of +2.00.

14B. In a positively skewed distribution, the value for the median will be greater than the value for the __mode________.

14C. A z-score of. 0.00 is equal to the  ___50th_______ percentile.

