5.4.2. Chi-squared test for association when

there is only

one degree of freedom

EXAMPLE 5.5. Frequency of Cepea nemoralis and Cepea hortensis in a

hedge

BOX 5.6. How to calculate a 2 x 2 chi-squared test for association

Step 1. Enter the data into the spreadsheet using appropriate row and

column headings.
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(The ‘(0)’ indicate observed values, to distinguish them from the expected
values to be calculated later.)

Calculate the row and column totals.

Create a new column (column d) called ‘total’. In cell d2, type
‘=sum(b2:c2)’. Click on the green tick, or press ‘return’.

Highlight cell d2,
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and hover the cursor over the bottom right-hand corner

of the cell. It should change from an open horizontal-vertical cross into an
addition sign. When this happens, hold down the left mouse button, and
move the cursor down into cell d3. Release the mouse button. The formula
has been copied, and the total for the woodland snails has been calculated.
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For the column totals, start at cell b4, and type in < =sum(b2:b3)’. Click
on the green tick, or press ‘return’.
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Now drag this across into cells ¢4 and d4.
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Step 2. Calculate the expected values.
Create two new rows for the expected values.
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The simplest way to calculate the expected values is to enter a formula into
each cell (for example, ¢ =b4/d4*d2’ in cell b5), but the following method
is quicker (particularly when there are lots of cells to fill).

In cell b3, enter the formula ¢ = b$4/$d$4* $d2’. The $d$4 is an absolute
reference that doesn’t change wherever we drag the formula. The $d2 is a
fixed column but variable row reference: it will always refer to column d,
but if the formula is in row 3, it will refer to row2, and if the formula is in
row 6, it will refer to row 3. The b$4 is a fixed row but variable column
reference: it will always refer to row 3, but the column will be that where
the formula is located. This is so that we can drag the formula all the way
across the expected array.

Click on the green tick, or press ‘return’.
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Drag the formula across and down to cell ¢6 (you may have to first drag
across, then drag the row down.)
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Step 3. Perform the 2 x 2 chi-squared test for association, and decide what
the result means.

To calculate chi-squared, we need to find (obs — exp)*/exp (including the
Yates’ correction) for all combinations of habitat and species, then add
them all together. Start by creating two rows in which to store the results.
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(In this example, the ‘(h)’ and ‘(w)’ denote hedgerow and woodland
respectively.)
As above, we are going to use a single formula, and drag it across all cells.
In cell b8, type ‘= (abs(b2 — b5) — 0.5)"2/b5’, then drag it into the other
cells.
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Now add them all together to find chi-squared. In a suitable cell (with a
label nearby) type ¢ =sum(b8:c9)’, and either click on the green tick or
press ‘return’.
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Now choose another appropriate cell for the result of the chi-squared test,
and label it. Go to ‘Insert’, ‘Function’.
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Select the category “Statistical’, and click on ‘CHIDIST’.
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Search for a function:

Type a brief description of what you want to do and then Go |
click Go

Or select a cateqory; |Statistical j

Select a function;

CHIDIST{x,deg_freedom)
Returns the one-tailed probability of the chi-squared distribution.

Help on this function oK I Cancel |

Click on ‘OK’. In the next dialogue box, enter the cell reference where chi-
squared is stored (b11 in this case) and the number of degrees of freedom
(1 in this case).
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| 16
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Click on ‘OK.
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The probability of accepting the null hypothesis is 0.70, which is very high
and above the threshold of p =0.05. Therefore we conclude that there is
no significant association (x2,. g 0-15, £ =0.70) between the dis-
tribution of snail species and the two habitats.



