Statistika.
Ch. 2
1. (a) Describe and explain the difference between the mean, median, and mode. 

(b) Make up an example (not in the text or in your lectures) in which the median would be the preferred measure of the representative value of a group of scores..

2.  (a) Describe the variance and standard deviation. (b) Explain why the standard deviation is more often used as a descriptive statistic than the variance.

3.  For the following scores, find the (a) mean, (b)median, (c) sum of squared deviations, (d)variance, and (e) standard deviation:

      2, 2, 0, 5, 1, 4, 1, 3, 0, 0, 1, 4, 4, 0, 1, 4, 3, 4, 2, 1, 0. 

4. For the following scores, find the (a) mean, (b) median, (c) sum of squared deviations, (d) variance, and (e) standard deviation:

     8, - 5, 7, - 10, 5.

5.  On a measure of artistic ability, the mean for college students in New Zealand is 150 and the standard deviation is 25. Give the Z scores for New Zealand college students who score (a) 100, (b) 120, (c) 140, and (d) 160. Give the raw scores for persons whose Z scores on this test are (e) - 1, (f) - .8, (g) - .2, and (h) + 1.38. 

Ch. 3
1. For each of the scatter diagrams on the following page, indicate whether the pattern is linear, curvilinear, or no correlation; if it is linear, indicate whether it is positive or negative and approximately how strong the correlation is (strong, moderate, small).

[image: image1.jpg]



2. In a study of people first getting acquainted with each other, researchers reasoned the amount of self-disclosure of one’s partner (on a scale from 1 to 30) and one’s liking for one’s partner (on a scale from 1 to 10). The Z scores for the variables are given to save you some figuring. Here are the results:
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(a) make a scatter diagram of the raw scores; (b) describe in words the general pattern of correlation, if any; (c) figure the correlation coefficient; (d) explain the logic of what you have done (e) give three logically possible direc- tions of causality, saying for each whether it is a reasonable direction in light of the variables involved (and why); (f) make raw score predictions on the criterion variable for persons with Z scores on the predictor variable of - 2, - 1, 0, + 1, + 2, and (g) give the proportion of variance accounted for (r2)
Ch. 4

1. Consider a test that has a normal distribution, a mean of 100, and a standard deviation of 14. How high a score would a person need to be in the top (a) 1%, (b) the top 5%?

2. The length of time it takes to complete a word puzzle is found to be normally distributed with a mean of 80 seconds and a standard deviation of 10 seconds. Using the 50%–34%–14% figures, approximately what percentage of scores (on time to complete the word puzzle) will be (a) above 100, (b) below 100, (c) above 90, (d) below 90, (e) above 80, (f) below 80, (g) above 70, (h) below 70, (i) above 60, and (j) below 60?

3. Using the information in problem 14 and the 50%–34%–14% figures, what is the longest time to complete the word puzzle a person can have and still be in the bottom (a) 2%, (b) 16%, (c) 50%, (d) 84%, and (e) 98%? 

4. Suppose that the scores of architects on a particular creativity test are normally distributed. Using a normal curve table, what percentage of architects have Z scores (a) above .10, (b) below .10, (c) above .20, (d) below .20, (e) above 1.10, (f) below 1.10, (g) above - .10, and (h) below - .10?

5. In the example in problem 16, using a normal curve table, what is the minimum Z score an architect can have on the creativity test to be in the (a) top 50%, (b) top 40%, (c) top 60%, (d) top 30%, and (e) top 20%?

6. In the example in problem 16, assume that the mean is 300 and the standard deviation is 25. Using a normal curve table, what scores would be the top and bottom score to find (a) the middle 50% of architects, (b) the middle 90% of architects, and (c) the middle 99% of architects?

7. Suppose that you are designing an instrument panel for a large industrial machine. The machine requires the person using it to reach 2 feet from a particular position. The reach from this position for adult women is known to have a mean of 2.8 feet with a standard deviation of .5. The reach for adult men is known to have a mean of 3.1 feet with a standard deviation of .6. Both women’s and men’s reach from this position is normally distributed. If this design is implemented, (a) what percentage of women will not be able to work on this instrument panel? (b) What percentage of men will not be able to work on this instrument panel? (c) Explain your answers to a person who has never had a course in statistics.

8. Suppose you want to conduct a survey of the voting preference of undergraduate students. One approach would be to contact every undergraduate student you know and ask them to fill out a questionnaire. (a) What kind of sampling method is this? (b) What is a major limitation of this kind of approach?

9. A large study of concerns about terrorism among individuals living in Los Angeles (Eisenmann et al., 2009) recruited participants using “ Á a random digit dial survey of the Los Angeles population October 2004 through January 2005 in 6 languages.” These are procedures in which phone numbers to call potential participants are randomly generated by a computer. Explain to a person who has never had a course in statistics (a) why this method of sampling might be used and (b) why it may be a problem if not everyone called agreed to be interviewed.

10. You apply to 20 graduate programs, 10 of which are in the United States, 5 of which are in Canada, and 5 of which are in Australia. You get a message from home that you have a letter from one of the programs to which you applied, but nothing is said about which one. Give the probability it is from (a) a program in the United States, (b) a program in Canada, (c) from any program other than in Australia. (d) Explain your answer to (c) to someone who has never had a course in statistics.
Ch. 5

1. For each of the following, (a) state which two populations are being compared, (b) state the research hypothesis, (c) state the null hypothesis, and (d) say whether you should use a one-tailed or two-tailed test and why.

i. In an experiment, people are told to solve a problem by focusing on the details. Is the speed of solving the problem different for people who get such instructions compared to the speed for people who are given no special instructions?

ii. Based on anthropological reports in which the status of women is scored on a 10-point scale, the mean and standard deviation across many cultures are known. A new culture is found in which there is an unusual family arrangement. The status of women is also rated in this culture. Do cultures with the unusual family arrangement provide higher status to women than cultures in general?

iii. Do people who live in big cities develop more stress-related conditions than people in general?

2. Based on the information given for each of the following studies, decide whether to reject the null hypothesis. For each, give (a) the Z-score cutoff (or cutoffs) on the comparison distribution at which the null hypothesis should be rejected, (b) the Z score on the comparison distribution for the sample score, and (c) your conclusion. Assume that all populations are normally distributed.
3. Based on the information given for each of the following studies, decide whether to reject the null hypothesis. For each, give (a) the Z-score cutoff (or cutoffs) on the comparison distribution at which the null hypothesis should be rejected, (b) the Z score on the comparison distribution for the sample score, and (c) your conclusion. Assume that all populations are normally distributed.
4. A researcher wants to test whether a certain sound will make rats do worse on learning tasks. It is known that an ordinary rat can learn to run a particular maze correctly in 18 trials, with a standard deviation of 6. (The number of trials to learn this maze is normally distributed. More trials mean worse performance on the task.) The researcher now tries an ordinary rat in the maze, but with the sound. The rat takes 38 trials to learn the maze. (a) Using the .05 level, what should the researcher conclude? Solve this problem explicitly using all five steps of hypothesis testing and illustrate your answer with a sketch showing the comparison distribution, the cutoff (or cutoffs), and the score of the sample on this distribution. (b) Then explain your answer to someone who has never had a course in statistics (but who is familiar with mean, standard deviation, and Z scores).

5. A researcher developed an elaborate training program to reduce the stress of childless men who marry women with adolescent children. It is known from previous research that such men, one month after moving in with their new wife and her children, have a stress level of 85 with a standard deviation of 15, and the stress levels are normally distributed. The training program is tried on one man randomly selected from all those in a particular city who during the preceding month have married a woman with an adolescent child. After the training program, this man’s stress level is 60. (a) Using the .05 level, what should the researcher conclude? Solve this problem explicitly using all five steps of hypothesis testing and illustrate your answer with a sketch showing the comparison distribution, the cutoff (or cutoffs), and the score of the sample on this distribution. (b) Explain your answer to someone who has never had a course in statistics (but who is familiar with mean, standard deviation, and Z scores).
Ch. 6

1. A researcher is interested in whether people are able to identify emotions correctly in other people when they are extremely tired. It is known that, using a particular method of measurement, the accuracy ratings of people in the general population (who are not extremely tired) are normally distributed with a mean of 82 and a variance of 20. In the present study, however, the researcher arranges to test 50 people who had no sleep the previous night. The mean accuracy for these 50 individuals was 78. Using a two-tailed test and the .05 significance level, what should the researcher conclude? 

(a) Carry out a Z test using the five steps of hypothesis testing. (b) Make a drawing of the distributions involved. (c) Explain your answer to someone who knows about hypothesis testing with a sample of a single individual but who knows nothing about hypothesis testing with a sample of more than one individual. (d) ADVANCED TOPIC: Figure the 95% confi- dence interval and explain your answer to someone who is familiar with the gen- eral logic of hypothesis testing, the normal curve, Z scores, probability, and the idea of a distribution of means, but who has not heard of confidence intervals.

2. A researcher is interested in the conditions that affect the number of dreams per month that people report in which they are alone. We will assume that based on extensive previous research, it is known that in the general population the num- ber of such dreams per month follows a normal curve, with Population M  = 5 and Population SD  = 4. The researcher wants to test the prediction that the num- ber of such dreams will be greater among people who have recently experienced a traumatic event. 

Thus, the researcher studies 36 individuals who have recently experienced a traumatic event, having them keep a record of their dreams for a month. Their mean number of alone dreams is 8. Should you conclude that peo- ple who have recently had a traumatic experience have a significantly different number of dreams in which they are alone? (a) Carry out a Z test using the five steps of hypothesis testing (use the .05 significance level). (b) Make a drawing of the distributions involved. (c) Explain your answer to a person who has never had a course in statistics. (d) ADVANCED TOPIC: Figure the 95% confidence interval.

Ch. 7

1. In a completed study, there is a known population with a normal distribution, Pop- ulation M  = 122, and Population SD  = 8. What is the estimated effect size if a sample given an experimental procedure has a mean of (a) 100, (b) 110, (c) 120, (d) 130, and (e) 140? For each part, also indicate whether the effect is approxi- mately small, medium, or large.

2. In a planned study, there is a known population with a normal distribution, Population M  = 0, and Population SD  = 10. What is the predicted effect size if the researchers predict that those given an experimental treatment have a mean of (a) - 8, (b) - 5, (c) - 2, (d) 0, and (e) 10? For each part, also indicate whether the predicted effect is approximately small, medium, or large.

3. Here is information about several possible versions of a planned study, each involving a single sample. Figure the predicted effect size for each study:
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4 . You are planning a study that you determine from a power table as having quite low power. Name six things that you might do to increase power.
Ch. 8

1.[image: image4.jpg]12. In each of the following studies, a single sample’s mean is being compared to a
population with a known mean but an unknown variance. For each study, decide
whether the result is significant.

Estimated
Population
Sample Population Standard Sample Significance
Study Size (M) Mean Deviation (S) Mean (M) Tails Level
@ 16 100.31 2.00 10098 1 (high predicted) 05
(b) 16 A7 4.00 .00 2 .05

© 16 68.90 9.00 3400 1 (low predicted) 01





2. [image: image5.jpg]13. Evolutionary theories often emphasize that humans have adapted to their physical
environment. One such theory hypothesizes that people should spontaneously fol-
low a 24-hour cycle of sleeping and waking—even if they are not exposed to the usual
pattern of sunlight. To test this notion, eight paid volunteers were placed (individu-
ally) in a room in which there was no light from the outside and no clocks or other
indications of time. They could turn the lights on and off as they wished. After a
month in the room, each individual tended to develop a steady cycle. Their cycles
at the end of the study were as follows: 25, 27, 25, 23, 24, 25, 26, and 25.

Using the .05 level of significance, what should we conclude about the the-
ory that 24 hours is the natural cycle? (That is, does the average cycle length
under these conditions differ significantly from 24 hours?) (a) Use the steps of
hypothesis testing. (b) Sketch the distributions involved. (c) Explain your answer
to someone who has never taken a course in statistics.




3. [image: image6.jpg]16. Four individuals with high levels of cholesterol went on a special diet, avoiding
high-cholesterol foods and taking special supplements. Their total cholesterol
levels before and after the diet were as follows:

Participant Before After

J.K 287 255
L.M.M. 305 269
AK 243 245

R.0.S. 309 247





4. [image: image7.jpg]19. Figure the estimated effect size and indicate whether it is approximately small,
medium, or large, for each of the following studies:
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5. [image: image8.jpg]20. What is the power of each of the following studies, using a ¢ test for dependent
means (based on the .05 significance level)?

Study  Effect Size N Tails

(a Small 50 Two
(b) Medium 50 Two
© Large 50 Two
(d) Small 10  Two
(e Small 40  Two
(M) Small 100  Two

Q) Small 100 One





Ch. 9

1.[image: image9.jpg]13. For each of the following studies, say whether you would use a ¢ test for depen-
dent means or a f test for independent means.

(a) A researcher measures the heights of 40 university students who are the first-
born in their families and compares the 15 who come from large families to
the 25 who come from smaller families.

(b) A researcher tests performance on a math skills test of each of 250 individuals
before and after they complete a one-day seminar on managing test anxiety.

(c) A researcher compares the resting heart rate of 15 individuals who have been
taking a particular drug to the resting heart rate of 48 other individuals who
have not been taking this drug.




2. [image: image10.jpg]18. A study of the effects of color on easing anxiety compared anxiety test scores
of participants who completed the test printed on either soft yellow paper or on
harsh green paper. The scores for five participants who completed the test
printed on the yellow paper were 17, 19, 28, 21, and 18. The scores for four par-
ticipants who completed the test on the green paper were 20, 26, 17, and 24.
Using the .05 level, one-tailed (predicting lower anxiety scores for the yellow
paper), what should the researcher conclude? (a) Use the steps of hypothesis
testing: (b) sketch the distributions involved: and (c) explain your answers to
someone who is familiar with the 7 test for a single sample but not with the f test
for independent means.




3. Figure the estimated effect size for problem no. 2

4. [image: image11.jpg]20. What is the approximate power of each of the following planned studies, all using
at test for independent means at the .05 significance level, two-tailed, with a pre-
dicted medium effect size?
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5. [image: image12.jpg]21. What are the approximate numbers of participants needed for each of the
following planned studies to have 80% power. assuming equal numbers in the
two groups and all using the .05 significance level? (Be sure to give the total
number of participants needed, not just the number needed for each group.)

Expected Means

Expected
Study My My Spooled Tails
@ 0 15 % 1
(b) 10 30 25 1
© 10 30 40 1
2

(d 10 15 25




Ch. 10

1. [image: image13.jpg]15. An organizational researcher was interested in whether individuals working in different
sectors of a company differed in their attitudes toward the company. The results for
the three people surveyed in engineering were 10, 12, and 11: for the three in the
marketing department, 6, 6, and 8; for the three in accounting, 7, 4, and 4: and for the
three in production, 14, 16, and 13 (higher numbers mean more positive attitudes). Was
there a significant difference in attitude toward the company among employees work-
ing in different sectors of the company at the .05 level? (a) Carry out the five steps of
hypothesis testing: (b) figure the effect size: and (c) explain your answer to (a) to
someone who understands everything involved in conducting a 7 test for independent
means. but is unfamiliar with the analysis of variance.




Ch. 11

1. [image: image14.jpg]13. Carry out a chi-square test for goodness of fit for cach of the following (use the
.01 level for each):

(@) Category Expected Observed

1 2% 5
2 14% 15
3 % 90
4 A% 120
5 14% 50
6 2% 20
b) Proportion
Category Expected Observed
A 13 10
B 116 10

® 12 10





2. [image: image15.jpg]15. Carry out a chi-square test for independence for each of the following contingency
tables (use the .05 level). Also, figure the effect size for cach contingency table.
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3. [image: image16.jpg]16. The following results are from a survey of a sample of people buying ballet
tickets, laid out according to the type of seat they purchased and how regularly
they attend. I there a significant relation? (Use the .05 level.) (a) Carry out the
steps of hypothesis testing. (b) Figure the effect size. (c) Explain your answer to
parts (a) and (b) to a person who has never taken a course in statistics.

Attendance
Regular __Occasional
Orchestra 20 80
Dress circle 20 20

Seating
Category

Balcony 40 80





4. [image: image17.jpg]17. Figure the effect size for the following studies:

N Chi-Square  Design
@ 4 10 2x2
® 40 10 2x2
© 4 10 4x4
@ 40 10 4x4
© 4 2 2x2




