Restructuring Data Example 1 - Basic Transformations and Understanding Residuals

A set of researchers wanted to examine the influence of exposure to different types of pornography on men's perceptions of women.  This study recruited 120 male participants that were pretested to either possess a low likelihood to sexually harass women (LSH subjects) or a high likelihood to sexually harass women (HSH subjects).  Participants were scheduled to participate in the experiment in groups of 8-15.  Each group was composed of both LSH and HSH subjects.  Upon arrival to the experiment participants were told that they were in an investigation of the portrayal of women in society, and that they would be asked to make evaluations of women in several different settings.

As a group the subjects then observed one of four 5-minute videotapes.  One video showed a man and a woman dancing in a ballet naked (nudity condition), one showed a man and a woman engaging in consensual sex (sex condition), one showed a man forcing a woman to engage in sex without her consent (rape condition), and one showed a man and a woman dancing in a ballet while clothed (control condition).  After viewing the video the subjects were asked to answer 10 questions about what they thought the woman was thinking and feeling during the scene.  After viewing the video the subjects were asked to fill out a questionnaire asking what percentage of women possessed each of 5 positive and 5 negative traits.  The traits were all unrelated to sexuality.  Subjects were then debriefed and released from the experiment.

The results of this experiment were used to construct the data set porn.sav.  The unit of analysis for this data set is the participant, and the data set contains the following variables.

	p
	Participant number

	sh
	Likelihood to sexually harass score

	video
	Code for the video observed by the participant

1 = nudity

2 = sex

3 = rape

4 = control

	pos1 to pos5
	Percentage of women believed to possess each of the 5 positive traits

	neg1 to neg5
	Percentage of women believed to possess each of the 5 negative traits


Tasks:

1. Using SPSS interactive mode create a new variable called pos equal to the average of the percentages for the positive traits.

2. Using SPSS syntax create a new variable called neg equal to the average of the percentages for the negative traits.

3. Next we want to create a single variable combining pos and neg into an overall evaluation of women. However, we can't just average the two together because they are measured on different scales (high values of pos indicate a favorable impression of women while high values of neg indicate a negative impression of women).  Come up with a way to combine these two into a single variable att measuring the participants overall attitude towards women.

4. Get histograms of the variables pos and neg.  You will notice that these variables appear to have multiple modes.  Is this a problem if we want to use these as response variables in an ANOVA?

5. We want to create groups based on the likelihood to sexually harass score so that we can use it in an ANOVA.  Create a variable shcode that represents whether a subject is above or below the mean value of sh.

6. Perform ANOVAs using video to predict pos, neg, and att.  Plot histograms of the residuals from each of these models.  You will notice that the residuals do not appear to be normally distributed.  Compare them to the residuals obtained when you predict pos, neg, and att using both shcode and video.  How do you explain the difference?

Restructuring Data Example 2 - Normal Transformations


An educational researcher wanted to examine the relationship between IQ and the performance on memory tasks.  This researcher recruited a total of 25 participants and had them perform different memory tests on three different days.  Each test involved the memorization of 30 words, all of the same semantic category.  At the end of the experiment he also had them take a standard IQ test, scaled so that the mean value was 100 with a standard deviation of 15.

The results of this experiment were used to construct the data set memory.sav.  The unit of analysis for this data set is the participant, and the data set contains the following variables.

	p
	Participant number

	mem1 to mem3
	Number of words successfully recalled on days 1-3

	Iq
	Score on IQ test


Tasks:

1. Perform three regressions using iq to predict mem1, mem2, and mem3.  Examine the residuals from these models.  You will notice that all three appear to be somewhat non-normal. What type of transformation would you apply to correct the distributions?

2. Transform all the memory test scores.  Create 3 new variables called tmem1, tmem2, and tmem3 to hold the transformed values.

3. Perform three regressions using iq to predict tmem1, tmem2, and tmem3.  Examine the residuals from these models.  Do they appear to be normal now?

4. Create a composite variable meanmem to represent the average of the 3 transformed memory scores.  Perform a regression using iq to predict meanmem.  Examine the residuals from this model.  Do they appear to be normal?

Restructuring Data Example 3 - Conditionals


A clinician wants to investigate the efficacy of three different methods of relieving seasonal depression.  All three methods make use of psychological counseling, but two add additional elements.  The first method includes minor doses of antidepressant drugs while the second prescribes an hour of exposure to a complete-spectrum sunlamp daily.  The clinician recruited two groups of participants for this study, one during the summer and one during the winter.  She theorized that winter depression was different from summer depression and might therefore respond to different types of therapy.


The clients each evaluated by a clinical psychologist at the start of their treatment and one month later.  The seriousness of the depression was evaluated on a scale from 1 to 50.  Changes in the ratings of depression can reasonably be taken as a measure of the effectiveness of the treatments.

The results of this study are stored in the data set depress.sav.  The unit of analysis for this data set is the participant, and the data set contains the following variables:

	p
	Participant number

	season
	The season in which the treatment was conducted

1 = Summer

2 = Winter

	therapy
	The type of therapy received by the client

1 = Counseling only

2 = Counseling plus drugs

3 = Counseling plus sunlight

	dep1
	Depression rating at the start of treatment

0 = not depressed

50 = depressed

	dep2
	Depression rating after treatment

0 = not depressed

50 = depressed


Tasks:

1. We will primarily be interested in seeing how the different types of therapy relieve depression.  This is represented by the difference in the depression ratings at time 1 and time 2.  Construct a new variable diff to represent this difference for us to use in our analyses.

2. The ANOVA indicates that there is a significant interaction between season and therapy.  The clinician wants to perform post-hoc analyses to compare the means of all six groups.  However, SPSS only performs mean comparisons for different levels of the same factor.  To work around this you can create a new variable group with six levels, each representing a particular combination of season and therapy.  Do this using the "if" button in the compute function (it will take 6 transformations) and then conduct an ANOVA predicting diff from group.  Obtain the post-hoc mean comparisons using the LSD, Tukey, and SNK methods.

3. The clinician would like to compare the effects of only having counseling with the other two methods.  Using the recode function, create a new variable therapy2 that has the value 1 if the client just received counseling and a value of 2 if they received either drugs or sunlight.  Then use therapy2 and season to predict diff.

4. To help her identify potential outliers the clinician wants to know how the improvement of each client compares with others in the same season and therapy combination.  She therefore wants to create a new variable stdiff that standardizes the difference score using the mean and standard deviation of the group level corresponding to each client.  For example, for clients in level 2 of group she wants to calculate a difference score using the mean and standard deviation of difference scores only from others in level 2 of group.  To do this you will first need to determine the mean and standard deviations of each level.  You can then use this information to perform six conditional transformations, each creating the standardized score for members of a single level of group.

Restructuring Data Example 4 - Arrays and Loops

A cognitive psychologist was interested in examining how language comprehension is influenced by contextual information.  She therefore conducted an experiment to determine how different types of primes and priming methods influenced the speed of a semantic decision task.  During any given trial, participants were first exposed to a prime word.  For half of the participants this prime word was presented superliminally while for the other half the prime was presented subliminally.  After a short delay, participants either observed a set of letters that was either a real word (such as "fork" or "chair") or else was a pronounceable non-word (such as "firk" or "chail") that was one letter away from a real word.  The participant's task was to decide whether the final set of letters was a real word or not as quickly as possible.  Each participant had to judge a total of 15 real words and 15 non-words.  

The nature of the primes varied between subjects.  For 1/2 of the participants the prime was always a real word that did not rhyme with the target.  For the remaining participants the prime was a pronounceable non-word that did not rhyme with the target.  The psychologist theorized that the real words and pronounceable non-words should have the same influence when subliminal, but should create different effects when they are presented superliminally.  She was primarily interested in the influence of the manipulations on reaction time since judgment accuracy was near 100%.

The results of this study are stored in the data set priming.sav.  The unit of analysis for this data set is the participant, and the data set contains the following variables:

	p
	Participant number

	method
	Priming method

1 = superliminal

2 = subliminal

	prime
	1 = real word primes

2 = non-word primes

	wrt01 to wrt15
	The reaction times (in milliseconds) to the 15 real words

	nwrt01 to nwrt15
	The reaction times (in milliseconds) to the 15 non-real words


Tasks:

1. Since we are working with reaction time data, the first thing that we are going to want to do is to transform our variables.  We know that reaction time variables typically require a log transform, so open up a syntax window and write code that will apply a log transform to the variables wrt01 to wrt15 and nwrt01 to nwrt15.  Store the transformed results in the variables lwrt01 to lwrt15 and lnwrt01 to lnwrt15.  Do this using 30 different transformation statements (without using arrays or loops).  Save your code to the file log.sps.

2. Using log.sps as a baseline, write a program that will perform the same transformations but with the use of vectors and a loop.  You can do this using one loop and two transformation statements.  Save your code to the file logarray.sps.

3. To check the sufficiency of the transformation, use an ANOVA to predict the variables lwrt01 and lnwrt01 with method and prime.  Save the residuals, and check to see if they appear to have a normal distribution.

4. The residuals appear to still be skewed, indicating that a log transformation was not enough.  Modify both of your original programs (the array program should be easier to change) to apply an inverse transformation to the variables wrt01 to wrt15 and nwrt01 to nwrt15.  Store the transformed results in the variables iwrt01 to iwrt15 and inwrt01 to inwrt15.  The inverse transformation produces very small numbers that may be rounded to zero in the data editor.  Click on a cell to view its actual value in the entry bar.  When you are done, check the residuals from an ANOVA predicting the variables iwrt01 and inwrt01 from method and prime.  They should now appear to be normally distributed.  Save your new programs as inv.sps and invarray.sps.

5. Add some lines to your invarray.sps program that uses a loop and the existing vectors to calculate the mean of the 15 word trials and the 15 nonword trials after the inverse transformation.  Save these to the variables avew and avenw, respectively.  Perform two ANOVAs to see if these variables can be successfully predicted using method and prime.

Restructuring Data Example 5 - Changing to a Smaller Unit of Analysis


A research group conducted a study to examine how information about a couple's relationship status spread throughout their social network.  Based on prior research indicating that women tend to communicate more about their feelings, these researchers predicted that friends of a female partner would be better able to predict the relationship quality than friends of a male partner.


These researchers recruited twenty heterosexual couples who had been dating for at least six months but were not married and asked them to fill out a relationship satisfaction scale as well as provide contact information for a number of their friends.  Four of these friends were then contacted and asked which couple member they felt closest to and how well they thought the relationship was going.  The gender of the friend was also recorded to rule this out as a possible confound to their hypothesis.

The results of this study are stored in the data set friends.sav.  The unit of analysis for the data set is the couple, and the data set contains the following variables.

	couple
	Couple number

	sat
	Satisfaction rating provided by the couple

0 = Not satisfied

30 = Very satisfied

	fgend1 to fgend4
	Gender of the friend

1 = male

2 = female

	fclose1 to fclose4
	Couple member friend felt closest to

1 = male

2 = female

	frating1 to frating4
	Friend's rating of the relationship

1 = Relationship going poorly

10 = Relationship going very well


Tasks:

1. The main hypothesis that the researchers want to test is that the relationship between the friend's rating of the relationship and the satisfaction rating provided by the couple would be stronger for friends of the female couple member than for friends of the male couple member.  Unfortunately we cannot test that in this data set.  We will need to restructure this data set so that each case represents the response of a friend.   Assume that the new data set must contain all the information present in the original data set.  Describe what the new data set should look like, and how you would calculate the values of each of its variables.  Include a new variable friend that indicates the number of the friend (1 through 4).

2. Open the file friends.sps .  This program reads in the data from this study and stores it in a data set using the couple as the unit of analysis.  Modify the program so that it creates a data set that uses the friend as the unit of analysis.  This means your new data set will have 4 cases for each case in the old data set.  Do this without using loops or arrays (your program will have a total of 4 "end case" statements).  When you are finished save your program to the file friends1.sps.  Don't overwrite the original friends.sps because you will need it in the next task.

3. Examine your program friends1.sps .  Notice how you used almost the same code to create each observation for the new data set.  Starting from the program friends.sps, write a second program that does the same thing but which uses a loop to make the new cases.  This should allow you to have just a single "end case" statement in your entire program.  Save this program as friends2.sps.

4. The data set created by friends2.sps would allow you to see if the relationship between sat and friends' ratings is moderated by the couple member that the friend felt closest to.   However this would involve controlling for couple as a nested factor, which is beyond the scope of this example.

Restructuring Data Example 6 - Changing to a larger unit of analysis

The author of a survey about attitudes towards retirement is trying to determine the reliability of his scale.  Each item on the scale provides respondents with a statement about retirement and asks them the extent to which they had personally thought about the statement on a scale of 1 to 7.  There were a total of 20 items in the scale, half of which (items 4, 6, 7, 8, 10, 11, 13, 16, 17, and 19) contained positive statements and the other half (items 1, 2, 3, 5, 9, 12, 14, 15, 18, and 20) contained negative items.  A respondent's score is calculated by reverse-coding the scores of negative items and then taking the overall average.

The author wishes to perform a split-half reliability test, which involves correlating the scores respondents make on one half of the survey to their responses on the other half.  Currently, however, the data are not in a form to allow him to do this.  To make data entry easier, his initial data set was organized with the response as the unit of analysis.

The results of this study are stored in the data set retire.sav.  The unit of analysis for the data set is the item, and the data set contains the following variables.

	p
	Participant number

	item
	Statement number

	resp
	Extent to which the respondent has thought about the statement

1 = never

7 = very often


Tasks:

1. Let us say that you wanted to restructure this data set so that each case represented a respondent rather than an item.   You want the new data set to contain all the information present in the original data set.  Describe what the new data set should look like, and how you would calculate the values of each of its variables.

2. Open the syntax file retire.sps.  The program reads in the data from the survey and creates a data set with the item as the unit of analysis. Restructure the data set so that the respondent is the unit of analysis.  This means that for every 20 entries in the old data set you will have a single entry in the new data set.  Assign the values of your new data set manually (don't use arrays or loops).  This should require total of 20 conditional statements.  At the end you should also have a section issues an "end case" statement after the value for response 20 is assigned.  When you are finished save your program to the file retire1.sps.

3. Using your program retire1.sps as a guideline, write a second program that uses an array to perform the transformations.  You should be able to do the work of the 20 conditionals in task 2 with a single line.  Save this program to the file retire2.sps.

4. Now we need to reverse code the responses to the items that contained negative statements.  However, let us create a new set of variables to hold the recoded responses (rather than recoding the existing variables) to protect ourselves against errors.  Add lines to retire2.sps after the "end input program" statement to create a set of variables final01 to final20 that have the original scores on the positive items and the reverse coded scores on the negative items.  Using arrays you should be able to do this with a single "do if - else" conditional.

5. Calculate the variable half1 as the mean of items 1 through 10 and the variable half2 as the mean of items 11 through 20.  Find the correlation between these two variables.  This is the split-half reliability of the scale.

Restructuring Data Example 7 - Changing the Level of Analysis Supplemental

For some extra practice in changing the level of analysis of a data set we can try working with examples 5 and 6 in the reverse direction.  The program retire reversed.sps creates a data set containing the information about the retirement questionnaire organized with the participant as the unit of analysis.  This data set contains the following variables:

	p
	Participant number

	resp01 to resp20
	Responses to the 20 scale items


For practice moving a data set to a smaller unit of analysis you can modify this program so that it creates the data set originally described in example 6.


The program friends reversed.sps creates a data set containing the information about the friends of relationship partners study organized with the friend as the unit of analysis.  This data set contains the following variables:

	couple
	Couple number

	friend
	friend nmber

	sat
	Satisfaction rating provided by couple

	rating
	Friend's rating of the relationship

1 = Relationship going poorly

10 = Relationship going very well

	close
	Couple member friend felt closest to

1 = male

2 = female

	gender
	Gender of friend

1 = male

2 = female


For practice moving a data set to a larger unit of analysis you can modify this program so that it creates the data set originally described in example 5.

