GenStat for Schools

Disappearing Rock Wren in Fiordland
A possible decrease in number of Rock Wren in the Fiordland area of New Zealand between 1985 and 2005 was
investigated. Numbers were recorded in 12 grids of 25 hectares at the two points in time.
Open the data file Wren.gsh. To do this, click on the Example data sets link on the start page or the File |
Example Data Set menu item as shown below.

This will open the Example Data Sets dialog
shown below. Select the “NZ Schools
Example Data Sets” item in the in Filter by
Topic drop down list. Then select the “Wren
Bird Data” file and click Open Data Set. Note
you may need to scroll the list of files down to
show the Wren file which is at the bottom of
the list.

This will open the “Wren Bird Data.gsh” file shown to the right. This
contains 3 columns, Count_1985 which is the number of rock wren
counted at the 12 locations in the year 1985, Count_2005, the counts in
the same areas ten years later in 2005 and Change which is the
difference between the counts in 1985 and 2005.
The data can be plotted in two manners.
1. A scatter plot of the 2005 count versus the 1985 count.
2. A scatter plot of the change in counts versus the 1985 count.
To produce a scatter plot, open the
Graphics | 2D Scatter Plot menu (as shown
right). This will give you the dialog below.
To produce a graph you will need to
specify an x and y variate use to position
points in the graph. To fill in the entry, click on
the y variable from the available data list and
the click the arrow button or double click the
item in the list. The focus will then move to the
x variate box, and this can be selected in the
same manner. If a grouping factor is selected,
then each group in the graph will use separate
colours and symbols, but in this example there
are no groups so this is left blank. The
completed dialog is shown to the right. If you
have selected the wrong variables you can click
the button with the red cross

to clear the

entries. The question mark button

gives

help on any dialog. The pin button
controls
whether the dialog closes when the Finish button
is pressed. If it is down
, then the dialog will
stay open, otherwise it will close.

Once the variables are selected, you can either click the
Finish button or move to the other tabs that allow you to
label the graph, close the plotting options (colours and
symbols etc), and control the axes and layout of the
graph. If you are happy with the default options, you can
just click the Finish button and produce the graph
straight away.

The graph produced with the default settings is shown to
the left. If added a title and removed the key, and
changed the symbols your graph may look better than
this one.
What do you notice about the data?
Some of the points lie on top of each other as there are 12
points in the data set but only 10 points showing in the
graph. Adding a small amount of variation (jitter) to one
of the counts allows the individual points to be seen. A
new column with the random variation can be produced
using the Spread | Calculate | Column menu, Data |
Calculate menu or button.

The difference between the Spread | Calculate | Column and Data |
Calculate menu is that the former will add a new column to the
spreadsheet. Note the spreadsheet must be the focus window to use the
Spread menu items. We need to enter the calculation
Count_1985+GRUNIFORM(12;-0.2;0.2) into the Calculate menu. This
can be done by double clicking Count_1985 in the available data list, then
clicking the + button, then clicking the Functions button. The Functions
button opens the dialog shown to the right. Drop down the Function class
list and choose Random. Then in the Function list, drop it down and select
Uniform. The number needed is 12 and the lower and upper bounds are 0.2 and 0.2 respectively. A seed of zero will use the computers clock to start the random number generation.

When the OK button of the
Calculate Functions dialog is
pushed this inserts the
required function in to the
calculation field. The name of
the new column
(Count_1985_Jitter) is entered
into the Save Result box. The
completed dialog is shown to
the right. Clicking the OK
now adds this new column to
the spreadsheet.
Using the new column Count_1985_Jitter rather than Count_1985
gives the graph shown. You can now see the two hidden points
(circled). The exact location of the points will vary for everyone as
these are random.
Produce the plot of Change versus Count_1985. Does this show
what’s happening in the data clearer? Why or why not?
To add the 1-1 line (no change) we can add a
2d line plot of Count_2005 vs. itself. On the
frame tab we chose the option to add the new
plot to the previous plot. You can now see
more clearly that most of the points are below the 1-1 line, indicating
there were more birds in 1985 than 2005. Only one point is above this
line.
Draw a histogram of the Change column using the Graphics | Histogram
menu item. This gives the dialog shown to the below.

Select the Change column
by clicking on it in the list
and then clicking the
arrow that enters it into
the data list.

Click the Finish button to obtain the histogram (shown to the left). The data has
been classified into 3 groups -4 – -3, -2 – -1 and 0 – 2. This shows all but 2 of the
changes were negative.

To give a finer scale histogram, the bins can be edited in
the graphics viewer. Double click the histogram image,
and then in the Graphics Editor, use the Edit | Histogram
Options menu to change the bin boundaries. This gives
the dialog on the next page. Setting the bin widths to 1
will give the graph shown there. To finish editing the
graph, click the Save and Close button to return to the
graphics viewer.

Dialog allowing the histogram options to be changed

Now we will look at the summary statistics for the columns. These
are calculated using the Stats | Summary menu item which opens the
dialog below. To select a column to be summarized, either double
click the name in the available data list, or select one or more items
in the list and use the arrow button to transfer these into the Variates
list. Select the Options for mean, medium and standard deviation.
Various plots of the data can also be selected here in the Graphics
Resulting histogram with bin width 1
options. Clicking Run button will produce the summary statistics
selected in the Output Window. The Output window can be
viewed by either using the Window | Output menu item, by
clicking on it in the usual manner or by using the keyboard
shortcut Alt+1.
The output from this dialog is shown to the right. It can be seen
that both the mean and median change is -1. The summary for
the other selected columns are also shown. Thus on average the
number of rock wren decreased by one in each area over the ten
years.
Another way of viewing this data is with a dot-histogram
(Graphics | Dot Histogram). The menu and its plot are shown
below.

Now the researcher is interested in whether the decline in
counts from 1985 to 2005 is more than could be expected
by chance, as even if there was no change in the overall
mean, sampling variation would lead to decreases in half
the samples. The probability that a change bigger than +/1 occurred by chance can be calculated by using a t-test.
The t-test is performed using the Stats | Statistical Tests |
One and two sample t-tests menu which opens the dialog
below. Chose the One-Sample option if it’s not already
selected, enter the Change variable into the Data set field,
and a two sided test with a 95% confidence limit as
shown to the right. Clicking the Run button will produce
the results on the next page in the output window.
It can be seen that the probability of this
occurring by chance is 0.032, which is less
than 1 in 20 (5%), and so is judged to be rare
enough to be considered reasonable proof that
there has been a significant change in the
number of wren. What does the confidence
interval indicate?
If we just testing for a decline in the numbers
of wren, we could do a one-sided test that Y <
0. Make a change of the type of test in the
dialog. What does this do to the probability?
A one sample t-test on the change is equivalent
to a two sample paired t-test using Count_1985
and Count_2005 as the variates. To do this
analysis the menu would be set up as shown below.
Confirm that this gives you the same results as the one sample
analysis of change.

The t-test depends on the assumption that the
changes are normally distributed. To look
whether the probability depends on this
assumption, bootstrap resampling can be
used. To bootstrap the mean of the sample,
we can use the Stats | Bootstrap menu. This
opens the dialog to the right. Selecting the
options as shown allows us to bootstrap the
sample mean. Clicking the Run button will
produce a histogram of the bootstrap means
with the confidence interval and median
marked with 3 lines shown on the next page.
There is also text output in the Output
window shown on the nest page. From both
of these it can be seen that the confidence limit does not contain the value zero, so it looks again that the
probability of this much change is less than 1 in 20.

Do the bootstrap results support the t-test results?
The mean is more susceptible to being influenced
by a single value. We could look at using the
median and see how that looks under bootstrap
resampling.
Try changing the statistic to the Median of the
sample and boot strapping this.
What do you notice about the confidence limits and
the histogram?
Why do you think the histogram looks like it does?

The test above is a paired t-test as the 1985 and 2005
measurements were taken on the same grids. If the
measurements in 2005 were taken on different grids randomly
chosen we would need to do a two sample t-test. In this case
we would set up the T-Test menu as shown to the right.
How does these results compare with the paired t-test?
We can also bootstrap the two-sample t-test. We can do this
in two ways, either as the comparison of the means of the
1985 and 2005 samples, or as the t-test of the two samples.
The bootstrap menu set up for the comparison of the means is
shown below.
Do these results support the two-sample test
results?
Is there any difference in the bootstrap results from
the comparison of means vs. the t-test?
What happens if you compare the medians?

