Computer exercises 1 Introduction to SPSS, description and transformation
Exercise 1.1: Introduction to SPSS
Open the SPSS data file ”exempel1.sav”.
Basic SPSS usage involves two main windows: 
· Data Editor. The Data Editor displays the contents of the data file. You can create new data files or modify existing data files with the Data Editor. If you have more than one data file open, there is a separate Data Editor window for each data file. 

· Viewer. All statistical results, tables, and charts are displayed in the Viewer. You can edit the output and save it for later use. A Viewer window opens automatically the first time you run a procedure that generates output.
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Figure 1. The SPSS Data Editor in Data View.

There are two different views in the Data Editor, Data View and Variable View. To switch between the views click on the tabs at the bottom of the screen. The Data View is basically a spreadsheet where variables are represented as columns and observations for each case as rows. In Figure 1 there are seven variables and ten observations. 
There are several ways to add new data. The easiest way is to click on an empty cell and simply type in a value, i.e. to add observations click on the first empty row, to add a variable click on the first empty column. Another way is to select Insert Variable or Insert Case on the edit menu, which will insert an empty variable or observation to the left or above the cell that is currently selected (id 1 in Fig. 1 for example). 
Add a new variable and enter the following observations: 3,3,2,3,1,3,2,1,2,1.
Variable view
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Figure 2. Variable View
The Variable View displays the variables available in the data set. You can add and remove variables and edit some important proprieties of the variables. There are 10 properties:
	Column
	Meaning

	Name
	Name of the variable

	Type
	Type of variable. Use Numeric for numbers and String for characters.

	Width
	Maximum number of digits or characters

	Decimals
	Number of decimal places displayed (there can still be more not displayed).

	Label
	Can be longer and more descriptive compared to name. Shown in output instead of variable name.

	Values
	Can attach a label to a specific value, e.g. 0=male, 1=female.

	Missing
	Data can be coded with a specific value (e.g. 99) for missing values. These values will be recognized by the systems and can be excluded from analysis.

	Columns
	The width of the column in Data View.

	Align
	Alignment of values in Data View (left, right, center)

	Measure
	Type of measure (scale, ordinal, nominal)


Change the name and label of the variable created in exercise 1 to Rökvanor. Change decimals to 0. Add Value Labels 1=dagligrökare, 2=exrökare, 3=ickerökare. (To do this, click on Values for the variable, click the square with three dots, see Figure 3).
[image: image3.png]Value Labels

Value Labels

Value: 1

Lobe dagigikare

]

Change

Remove





Figure 3. Adding Value Labels
Make a frequency table. Select Analyze→Descriptive Statistics→Frequencies from the menu and add rökvanor to the list of variables by selecting it and pressing the button with an arrow, as shown in Figure 4. Click OK. Look at the output and check that the Value Labels are displayed.
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Figure 4. Create frequency table.

Exercise 1.2 Description
Open erythromycin.sav

The file contains the erythromycin content (mg) of two samples of tablets from two different tabletting machines.

One often would like to calculate the median, mean and standard deviation which can be done in several ways. One way is to use the Explore procedure which is found on the Analyze-menu under Descriptive Statistics (Analyze→Descriptive Statistics→Explore). Add both variables to the Dependent list by selecting both and clicking the button with the arrow. Click the Statistics…-button and make sure Descriptives and nothing else is checked. Click Continue to close the dialog. Select Statistics under display (see arrow). Click OK to run the procedure.
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Now the results will be displayed in the SPSS Viewer. Right-clicking on the table and selecting Result Coach will give you short information about the statistics. Use the arrow-buttons in the lower right corner to navigate. Note that the values are an example, and cannot be used in your analysis. Right-clicking on the table and selecting Case Study will give you an example case there the procedure is used. These functions can be useful to help understanding the statistics. 
Create boxplots for the two machines by selecting Graphs→Legacy Dialogs→Boxplot. In the dialog shown select Simple and Summaries of separate variables. Click Define. Add both variables to the Boxes Represent-box and click OK. Now a graph with one boxplot for each machine will be shown in the Viewer.

Questions

1. What are the median, mean and standard deviation for machine A and B respectively?

2. Comment the differences and equalities when comparing the machines based on the mean and standard deviation.

3. Paste the box-plots in a word document. Write a short explanation of the plots. 
4. On the bottom of plot for machine A there is a small ring with 41 written above. This indicates that observation 41 from machine A is an outlier. What is an outlier?
Exercise 1.3 Histograms

Select Graphs→Interactive→Histogram. The dialog displayed in fig 1 will be shown.
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Drag Machine B to the X-axis of the diagram. Click the Histogram-tab and check Normal Curve. Here you can also set the number of intervals in the histogram, make sure Set interval size automatically is checked. Click Ok. The histogram will be displayed in the viewer. 

Double click on the histogram, right-click on the bars, select Interval tool. Now you can change the number of intervals by moving the slider or typing a value in the box. Try different values and watch how closely the histogram resembles the normal curve. 

Questions
5. Why does the histogram look different depending on the number of intervals?

6. Chose the number of intervals you find appropriate and paste the histogram.

7. For some statistical tests it’s important that the variable is Normal distributed. Based on the histogram, would you say the sample of Machine B is approximately Normal distributed?

Exercise 1.4 Transformation
Open foxglove.sav.

The file contains the variable pest, measurements of the concentration of pesticide residues in 20 crops of foxglove leaves (ng/g leaf).

Step 1. Make a histogram showing variable pest and the normal curve.

Step 2. Make a histogram of the logarithm of pest as described below.

Select Transform→Compute Variable
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Target Variable is the variable name for the result of the computation. The computations to be performed are entered in the Numeric Expression box. Variable names can be entered in the expression box by either selecting the variable in the variable list and clicking the button with an arrow next to it, or by typing the name of the variable. If you for example want to calculate the difference between two variables, you can type “variable1-variable2” in the expression box. There are also several mathematical functions that can be used. The functions are listed in the Functions and Special Variables-box. What type of functions that are listed is determined by what group is selected in the Function group-box. To see all functions select All. For this example we want the natural logarithm of pest. Start by entering a name for the target variable, e.g. lnpest. Now select Arithmetic in the Function group-box. The natural logarithm is called Ln, select this and click the button with an arrow pointing up. You will now see Ln(?) in the expression box. Now select pest and click the other button with an arrow. The expression box will now contain Ln(pest). Click ok. You now have a new variable (e.g. lnpest) which is the natural logarithm of pest. Make a histogram of the new variable.
Questions

8. Paste the histograms for pest and the logarithm of pest. Which one does seem to be approximately normal distributed? What could you say about the other?

Exercise 1.5 Scatterplott
Open mental.sav. The file contains the number of radio licenses and number of persons with  mental defects per 10000 of the population in Enland 1924-1937. Make a scatterplot (Graphs->Interactive->Scatterplot) with number of licenses on the x-axis and number of defects on the y-axis. Add year to Label Cases By. This will display the year beside each observation in the output.
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Questions
9. Does it seem to be a relationship between the number of radio licenses and the number of mental defects? If, what kind of relationship is it? Write down a plausible explanation for what you observe.
Computer exercise 2 - Tests

Exercise – Test of differences
For a small number of users, an analgesic produces inflammation of the liver as a side-effect. It’s suspected that this is due to a toxic metabolite. The side effect has been noted to be more frequent among smokers. A theory states that, because smoking induces greater levels of certain metabolic enzymes in the liver, the increased susceptibility among smokers might be due to the production of greater quantities of the toxic metabolite. If this theory were correct, then it ought to be possible to detect increased production of the metabolite among smokers. 

Questions

1. Open the file metabolite.sav. The variable group defines the groups (1 for smoker, 2 for non-smoker) and prod is a measure of the production of the toxic metabolite. Test if there is a difference in production of the metabolite between the smokers and non-smoker by using an independent samples t-test. Select Analyze→Compare Means→Independent-Samples T Test. Prod is the test variable and group the grouping variable. Define the groups 1 and 2 under Define Groups. Report the result of the test. Is there a statistically significant difference?

2. What is meant by "Equal variances assumed" and "Equal variances not assumed", use the help-functions.
3. Check the distribution of data. Transform data using base-10 logarithm, select  Transform→Compute Variable and use lg10(). Check the distribution of the transformed variable. Repeat the t-test above on the transformed variable. Report the results and comment in relation to the results in question 1 above.
4. Nonparametric tests like sign test and Mann-Whitney test can be used instead of the t-test. What are the advantages and disadvantages of a nonparametric test?

5. Perform the Mann-Whitney test by selecting Analyze→Nonparametric Tests→2 Independent Sample. Select Sign test and Mann-Whitney U and enter the appropriate variables and groups. Report the results. Compare the p-value to the p-values from the t-tests above. Was the shift in p-value as expected? Comment in relation to the answer in question 3 above.

6. Repeat the test using sign test, is the p-value higher or lower, motivate?

7. Optional: You can also repeat this exercise using foxglove.sav in exercise 1.4.
Computer exercise 3 Correlation and regression

Exercise 3.1 Linear regression

Open the file blodtryck.sav. The file shows the age (alder) and systolic arterial pressure (sbp) of 33 women from New Foundland. Start by doing a scatterplot to visually check the relation between systolic arterial pressure and age. Add alder to the x-axis and blodtryck to the y-axis. In the Fit-tab of the Scatterplot choose regression under method (include constant). 
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Now click Analyze→Regression→Linear. Enter blodtryck as dependent and alder as independent. Click statistic and check Estimates, Confidence intervals and Model fit. Click save and check unstandardized predictive values and residuals. Click ok to run the procedure. 


Questions

1. Write down the regression model including the estimated coefficients. Explain the components.

2. Is there a significant linear relationship between age and sbp? Paste the appropriate table from the output and explain the different estimated coefficients.

3. What is R and R2 for this model? Interpret.

4. Plot the residuals against age. Interpret the plot. Does the model fit the data?

5. Plot the residuals against the predicted value. Interpret the plot. Does the model fit the data?

6. Make a prediction of the blood pressure of a 55 year old woman, use the estimated model. Calculate the prediction manually.

Exercise 3.2 Linear regression
The file intravag.sav contains the results from an experiment where the release of a therapeutic agent from intravaginal silicone rings (IVR) where measured over time. 

Questions

7. Plot %release versus time using scatterplot. Does the relationship look linear?

8. It has been suggested that the release rate of a therapeutic agent can be modeled by a nonlinear exponential model, %release=a∙tb. We should thus be able to use a linear model by taking the natural logarithm of both sides, since the equation implies that ln %release=ln a + b ln t. Transform both variables (release and time) by taking the logarithm using Transform→Compute and ln() (as described in earlier excercises). Make a scatterplot of the new variables. Does the relationship look linear now?

9. Use linear regression on the transformed variables in the same way described in the previous exercise. Make a summary of the regression analysis, presenting the most important results, including plots of the residuals.

10. Write down the linear regression model including the estimated coefficients.

Exercise 3.3 Multiple linear regression

Open the file toxin.sav. There are five variables; toxin shows the concentration of fungal toxin in nuts (µg/100g). The remaining variables shows metrological data measured at the growing sites, measured during the 4 months when the nuts are forming. Since the toxin is difficult to remove during the purification process of the nuts, we would like to investigate if we can make predictions of the concentration of toxin based on the metrological variables. This would make it possible to choose better grow sites via multiple linear regression. There are many ways to build a multiple regression model. We will use two different ways in this exercise. First, enter all the metrological variables as independent in one (multiple) model. Note the p-value of each variable. Remove the least significant variable (if having a p>0.05) and run the regression again. Note what happens to the variable that was the second least significant in the last model. If necessary repeat this step until all the variables in the model are significant (p<0.05). 

Questions

11. Make a short description of the steps. Write down your final model, including the coefficients. 

12. Make a description of the final model with the appropriate plots of the residuals. Interpret. 

13. Another way to build a model is to use the built in function Backward. Make a regression by entering all variables as independent and select the method Backward. Compare the resulting model to your final model. Are they the same? Please describe how the Backward command works.

Type in Value, Label and click Add
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