SPSS
The tests and what they are for

Nominal / Ordinal level data

Chi Square (x2) tells us the statistical significance of the relationship between two variables in crosstabs.
H0: In the population, there is no relationship between the two variables

H1: In the population, there is a relationship between the two variables

When you have calculated x2 then you calculate the degrees of freedom, then look it up in the x2 table of critical values (like z and t tests).
Cramer’s V tells us the strength of the relationship. If it is less than 0.1, it is not statistically significant. 

· <0.10: very weak / no relationship

· 0.10 – 0.20: weak relationship

· 0.20 – 0.30: moderate relationship

· > 0.30: strong / very strong relationship

· The larger the differences in fo – fe, the larger the chi-square ( higher Cramer’s V
Crosstabs are used to depict a possible relationship between the IV and DV.
· Always compare the percentages horizontally. Only include column percentages. 

· A table of expected frequencies is created to compare with the table of observed frequencies 
Interval / Ratio level data
Variance tells us the average distance that a score deviates from the mean.
Standard deviation is the positive square root of the variance, which provides a measure of dispersion [that is closer in size to the mean deviation, rather than the variance]
· We use these measures of dispersion when addressing the degree of clustering scores around the mean.   
Pearsons R tells us if there is –ve / +ve relationship between variables
· 0 - 0.3: weak correlation
· 0.3 – 0.6: moderate correlation

· 0.6 – 0.8: strong correlation

· 0.8 – 1: very strong correlation
If the number is +ve or –ve, it indicates if the correlation is positive or negative (ie. -.5 is a moderate negative correlation.
One sample z-test is a test of significance to see if H0 can be rejected and if H1 can be applied to the population. 
· One-sample tests compare data from a sample to similar data in a population

One-sample z tests can be conducted when you know both the mean (µ) and std. deviation (σ) of the population.
H0: µallstudents = µibcom
H1: µallstudents ≠ µibcom
Note: to formulate a directional hypothesis (ie: µallstudents > µibcom) there must be a reason to explain the direction (ie: previous research) 
One sample t-tests are conducted when the std. deviation (σ) of the population is unknown. 
H0: σgroup 1 = σgroup 2 
H1: σgroup 1 ≠ σgroup 2
Two sample t-test is used when comparing two samples from two separate populations (eg: do Germans and Belgians differ in how much they work in an average week?)
H0: µ1= µ2
H1: µ1≠ µ2
Important: If H1 is directional, we divide the p-value by 2! 
ANOVA (F-Test) states if there is a statistical significance in the difference in variables. It tells us that there is a difference, but does not say which one. 

F = MSb / MSw 
· MSb = variance between groups
· MSw = variance within groups. 
The higher the MSb, the bigger the F, the higher the MSw, the smaller the F. (we don’t really do anything with this figure in analysis).

The std. deviation shows the MSw ( the lower, the more homogenous, the higher, there may be large differences between the countries.
H0: All groups are the same.
H1: There is at least one group that differs. 
· These hypothesis are never directional!
Scheffe is a method for adjusting significance levels in a linear regression analysis to account for multiple comparisons. It is particularly useful in analysis of variance, and in constructing simultaneous confidence bands for regressions.
Regression analysis (interval / ratio): 

Now we are talking about causality. With standardised regression coefficient, then we are looking at strength and the direction of the EFFECT of the IV on the DV (NOT correlation!)

To calculate the line: b0 + b1 x
b0: where it intersects on y axis 
b1: the slope of the line 
x: whatever value on the x axis you’re looking at
· If x = 0, then b0 = 0 and there is no slope. 

R2 = tells us how well we can predict the value of y based on x (aka, how well the line fits our dots ( can we make inferences about the population with this?). If R2 is zero, we can not at all predict y based on x. 

The f-test in regression analysis

· h0 is that R2 = 0. 
· H1: R2 does not equal zero. 
If the f-test says the model is useless, then we shouldn’t continue [but IRL this never happens].

The t-test shows the effect of each IV on the DV. The h0 of each t-test is that the effect of that IV is 0 in the population. 

To interpret in SPSS: look at f-test first. Check the sig. Less than 0.05? nice! ( then go to the t-test, see which are the strong IVs by looking at the standardised coefficient, is the relationship +ve or –ve? Can only be a value from -1 – 1 (like Pearsons R). What are their effects on the population? 
How to do stuff in SPSS

To reorganize output to see countries separately, go to: Data ( split file ( select variable ( organize output by groups ( countrtynew. Then you see the log in “output”. But theres no data yet because we are only making the SETTING that the next data wants to be organized by country.
If it is with what you just analysed, you can go “recall” (icon) ( press ok. If not, start again from the “Analyse” tab. 
In split file, you don’t disregard anyone but everything you is run separately for each group (eg. All 200 countries). 
To stop the split file, go data ( reset (or Analyse all cases). In the output window, you see that “split file” is off. 
It is different than “select cases” because that is only selecting a very specific case. 

To view data for only Estonia (for example)  go to Data ( select cases ( if condition is satisfied ( (new window opens) Find the variable NUMBER (it only works with numbers). So go to cntryNew and find the corresponding number for Estonia ( select cntryNew in the upper box and add “=7” (without spaces).
For more than one, use the OR sign ( | ) (if it works, you will see 2 tables)
If you go to data view (bottom left tab) all the countries that are NOT estonia are crossed out. Then go to Recall and you can see the result of what you want only for the variable that you want. NOTE: SPSS Doesn’t say it’s only for Estonia – you must remember that! So in the left navigation, you can change the name (default “Frequencies”) to “Frequencies Estonia”. 
The dispersion can be found on the lower left (??) 
To create a new variable based on an old variable (so that it only has 2 values – below or above the median): 

To recode into different variables: Transform > recode into different variables > select variable > arrow it to the right > old & new values Range > 0 – the median > New value > Value : 1 

Then use: “Range, value through HIGHEST” option. This means if you put the mean there, SPSS takes that as the starting value and whatever the highest value is the end value. 

Then on the right, define value 2

Then > All other values > Copy old values > continue > change label 

To change value labels (for new variable): Variable view (lower left) > Values > … > Enter the values and what they stand for (labels) (EG: 1 = below the median, 2 = above the median)

To create a crosstab: analyse > descriptive statistics > crosstabs> The independent variable always goes into the COLUMNS & the newly created variable goes into the rows. > statistics > Phi and Cramer’s V > continue > cells > column percentages > continue

To conclude for example: In the top left cell, you can conclude that 97.9% of countries in Africa are below the median. There is a relationship because if there wasn’t, it would be 50% above and below the median for all countries. 

If we want to see if there is a relationship between 2 variables in the cross tab, you calculate the percentages for the columns then compare them horizontally.

Then produce 2 tables with a 3rd variable (eg: one for hot days one for cold days) so that you can see if there is a difference in the variables. If the relationship is spurious then the relationship disappears in the 2 tables. 

To create scatter plots: Graphs >legacy dialogs > scatter/dot

Independent variable on the X and dependent on the Y

Remember: if time is one of the variables, intuitively you would always put time on the horizontal x (time is always an independent variable – it doesn’t depend on anything)

To add a third variable: set markers > add variable 

To calculate Pearsons R:

Analyse > correlate > bivariate > select variables > 

Pearsons R assumes a linear relationship ( beware! Life is not linear! 

To create a new variable that adds other variables together: transform > compute > enter new variable name on left > on the right, how you want to calculate variable (eg: v188 + v189 + v190)
Don’t forget to change the value names!

To get one sample t-test: analyse > compare sample means > one sample t-test > enter VALUE (which is the population mean!!) > 

Look at the sig. (this is the p-value. Alpha is .05 – if P-value is smaller, can reject H0. If larger, can not!)

If the t-value is large also (like in hand calculations) then its easier to reject H0. 

· We report t-value in SPSS but don’t interpret it since SPSS gives us the p-value.

NB// When it’s one-sample, divide the p-value. by 2!

For independent (two-sample) T-Test: (eg: First select the country [variable]). Then: Analyse > compare sample means > independent t-test > enter variable and GROUP (eg: gender in group) > define groups > enter values you want 

Looking at the means you can say that theres a difference between the two groups. 
To interpret: look at the Levene’s test (tests variances between the groups!) > the H0 of Levene’s is that the groups are the same. Look at (p-value) sig. > alpha: .05

We aren’t interested in variances but we need to know for which row to look at (equal variances assumed / not assumed). If p-value is lower than .05 ( equal variances NOT assumed. 

THEN: look at .sig > if p-value < .05 then can reject h0. 

Don’t forget: If the hypothesis is DIRECTIONAL, divide the p value by 2 (as we are only looking at 1 tail)

To calculate ANOVA: analyse > compare means > one way ANOVA > input dependent and factor (independent) > options > descriptive 

First look at descriptives (ie the means). Then look at sig.  

Sig tells us whether or not to reject H0 (if it’s lower than 0.05) ( if it is rejected, go to the post hoc test (scheffe). (p 337)

To get Scheffe: analyse > compare means > one way ANOVA > Post Hoc > Scheffe
Look at the mean difference and sig tells us if it is significant or not. If sig is > than 0.05 then you can reject H0. This means that there is a statistically significant difference between the groups (if sig = < 0.05)
Regression analysis: analyse > regression > linear > statistics > R2
To add a regression line, double click on the scatterplot and go to graph editor. Click the “Add fit line at total” image

Look at the R2. This shows the percentage of cases that the IV can explain for the DV. The remaining % can not be explained by the IV
Things to remember in SPSS

· Never (lowest value) = 1, once a day = 2 etc. The lowest value paired with the number of the lowest value too makes sense intuitively. 
· When adding values, always remember to click “add” (so it displays in the box below). 
· Analyse ( descriptive statistics ( frequencies ( right click ( show variable names instead of labels (or the other way around)
· To see what the variable is, right click ( variable information
· You can see the mode in the freq. table by simply finding the one with the highest freq. 
· The median = the first cumulative % above 50. 
· The “output” window is static. If you wish to run a graph / chart again, it will simply appear at the bottom (won’t change the older one). 
· In assignment ( if asked to interpret a graph, copy it to the word document!
· In variable view, the last column says “measure” ( DON’T believe it or use it (its useless) ( ignore it, figure it out for yourself. 
· Gender and time is always independent variables

For the exam (both SPSS and written)
The bonus questions are really important! You HAVE to know them.

When you do calculations you have to hand in the working – make columns of each step (eg: x – x-bar, y – y-bar etc)
· If (x – x-bar) x (y – y-bar) is all negatives then there’s a negative relationship. For each case, if someone is above the mean on x, he’s always below the mean on y. 
Don’t forget CONCLUSIONS. Explain WHY you are looking at something. 

· When interpreting in conclusions, don’t just say positive / negative relationship, put it in PRACTICAL terms (eg: the countries are homogenous). 

In hypothesis, always specify WHERE (ie: in the population!)
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