5.5.2. Anr x c G test for association

EXAMPLE 5.3. Shell colour in Cepea nemoralis in coastal and hedgerow
habitats

BOX 5.8. How to calculate an r x c G test for association

Step 1. Enter the data into the worksheet section of the Minitab screen.
The letters ‘0’ in brackets at the end of the column names indicate
observed values.

"
Worksheet 1 ***
[+ ar | ¢ | a | c
pattern coastal (o) hedgerow (o)
1 |banded yellow 10 17
2 |no bands yellow 19 8
3 |banded pink =3 19
4 |no bands pink 16 1

Step 2. Calculate the totals for the rows. Go to ‘Calc’, ‘Calculator’; type
‘c2 4¢3’ in the ‘Expression’ box, and type ‘total (0)’ in the ‘Store result in
variable’ box.
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x4
C1 pattern Store result in variable: Itatal [T=5]]
c2 coa=stal (o
C3 hedgerow ( Expression:
c24c3 ;I
Functions:
7|68|89 +| = | <>| |41l functions =]
i 4 L [ — | < by Ab=olute value ﬂ
= Antilog
123 *| Gl ek c
.. IrocCcos1ne p——
el Arctangent
= 0 2 ! | And e vhe L |
Cosine
‘*l Or Current time |
Select | (1 | Not Select |

Help I OK I Cancel |

Now click on ‘OK’.

4 1T 2 3 Cc4

pattern coastal (o) hedgerow (o) total (o)
1 |banded yellow 10 17 27
2 |no bands yellow 19 =] 27
3 |banded pink <t 19 24
4 |no bands pink 16 1" 27
h]

Step 3. Calculate the totals for the columns. In ¢1(6), enter ‘total’ (leave
row 5 blank to avoid confusion between data and totals).

Click in the ‘Session’ (top) window, go to ‘Editor’ and select ‘Enable
Commands’.
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At the ‘MTB >’ prompt, type ‘let ¢2(6) =sum(c2)’. This will add all the
numbers in column 2, and place the result in cell 6 in column 2.

2% MINITAB - Untitled

J File Edit Data Calc Stat Graph Editor Tools Window Help
sd|&| el |Bt 1 AE| S

07/09/2005 09:07:19

Welcome to Minitah, press Fl1 for help.

WTE > let c2(6)=sum(c2)
MTE =

4 1T 2 c3 c4
pattern coastal (o) hedgerow (o)| total (o)
1 |banded yellow 10 17 27
2 |no bands yellow 19 g 27
3 |banded pink 5 19 24
4 |no bands pink 16 11 27
5 -
6 |total a0

Repeat the process for columns 3 and 4.
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23 MINITAB - Untitled

J File Edit Data Calc Stat Graph Editor Tools Window Help
| FE & sEelox Bt 1#ME0%8

07/09/2005 09:07:19

Welcome to Minitah, press Fl for help.

WTE > let cZ(6)=sum(cz)
WTE > let c3(6)=sum(c3)
MTE > let cd{6)=sumicd)
MTE > |

orksheet 1 #*#

[ 7 ar [ ¢ | o | o | o

pattern coastal (o) hedgerow (o)| total (o)

1 |banded yellow 10 17 27

2 [no bands yellow 19 8 27

3 |banded pink 8 19 24

4 [no bands pink 16 1" 27

5 * * *

6 total a0 55 105

7

o

Step 4. Find the values of O In (O), where ‘In’ means ‘the natural logarithm
of’. Go to ‘Calc’, ‘Calculator’, and enter ‘O In O (coastal)’ in the ‘Store
result in variable’ window. In the expression window, type ‘c2*loge(c2)’,
where ‘log e’ means ‘logarithm to base €’, or natural logarithm.
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=
1 Cl pattern Store result in variable: |ln 0 (coastal)
c2 coa=stal (o
c3 hedgerow {  Expression:
c4 total (o)
4 ci2*loge(c?) ;I
it 5
Functions:
71 8|89 + | =1 <> IAll functions L‘
i 41 5| 6 = | il Ab=zolute walue ﬂ
- Antilog
1/2]3 *| | ey 1
— rocosine e
el Arctangent
a L AR | And | 1coiTing —
Cosine
‘*l Or Current time |
Select | (] | Not | Select |

Help l 0K I Cancel |

Click on ‘OK.

+ 1T 2 3 C4 Ch 1
pattern coastal (o) hedgerow (o0)| total {0) |O In O (coastal)|

1 |banded yellow 10 17 27 23.026

2 |nobands yellow 19 g 27 55.944

3 |banded pink 5 14 24 8.047

4 |no bands pink 16 1 27 44,361

5 - - - -

6 |total a0 55 105 195601

7

Repeat the process for the hedgerow snails, remembering that their data
are in column 3.

c1.T 2 3 c4 Ch 6

pattern coastal (o) hedgerow (o} total (o) |O In O (coastal)|O In O (hedgerow)
1 |banded yellow 10 17 27 23.026 43.165
2 no bands yellow 19 g 27 55.944 16.636
3 |banded pink 5 19 24 8.047 55944
4 |no bands pink 16 I 27 44361 26377
5 * + + * +
6 |total al ] 104 195,601 220,403
7

The entries in row 6 of columns 5 and 6 currently have no meaning.
Convert them to column totals by deleting the numbers there at present



(highlight and pr
c5(6) =sum(cS)’
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ess ‘delete’), then after enabling commands, type in ‘let
and ‘let c6(6) =sum(c6)’.

WTE > let cS5(6) = sum(ch)

WTE > let cG&(B) = sum(ch)

NTE > |

] _|
+ c1.T 2 Lo C4 5 6

pattern coastal (o) hedgerow (o}| total {0} |O In O (coastal)|O In O (hedgerow)

1 |banded yellow 10 17 erl 23.0268 48.165
2 |no bands yellow 19 g 2 55.544 16.636
3 |banded pink a 19 24 8.047 45.944
4 |na bands pink 16 i v 44,361 26.377
5 * * * * *
6 |total a0 55 108 131.378800852 147121
7
a

Next, calculate O In O for the grand total (from cell 6 of column 4). Go to
‘Calc’, ‘Calculator’, enter ‘k1’ in the ‘Store result as variable’ window, and
in the ‘Expression’ window type ‘c4(6)*loge(c4(6))’.

? 5
C1 pattern Store result in variable: ikl
) c2 coa=stal (o
ORI C3 hedgerow ( Expression:
'o|c4 total (o)
wo|cs O ln 0 (co |c4(E)*loge(cd(e))l =]
CE 0 1ln O (he
Functions:
Fl 8|9 +| =il s IAll functions LI
& 4 5 [ = | < > fdb=olute wvalus ﬂ
Antilog
! 1 2 3 *l ¢=| »=| |4rc=ine
Arcoosine 10
= Arctangent e
el 0 ! | And | 1eoiTing
= Co=sine —
‘*l Or Current time LI
Select | (] | Not Select |

Help |

OK I Cancel |

Click on ‘OK’. T

he main screen shouldn’t change.

Open the project manager (at bottom left), open the ‘Constants’ folder,

right-click on the
the name ‘o In(o)

word ‘Unnamed’ next to k1, and select ‘Rename’. Give it
(total)’.
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iMINITAB - G RxC.MPJ - [Project Manager]

I File Edit Data Calc 5tat Graph Edtor Tools ‘Window Help

sH @t eelo= At 1&F|O2E
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Minimize project manager.
Now calculate o In(0) for the column totals. Click in the upper (‘Session’)
window, go to ‘Editor’ and select ‘Enable Commands’.

2 MINITAB - G RRC.MPJ

I File Edit Data Calc Stat graph|Egitor Tools  Window Help
|D”H|§|;}{.%E|ﬂ - 1 Hext Cammand Fz I@
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15/09/2005 16:11
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Welcome to Minitah, press F+2 G !
Retrieving project from £il Apply Fort v|*

ShyMinitab\Minitab 5.8%G ExC

In column 1 cell 8, type ‘o In(0)’.

At the ‘MTB >’ prompt, type ‘let ¢2(8) =c2(6)*loge(c2(6))’, and press
‘return’.

MNIE > let ciZ(8) = cZib)*loge(ci(B))
HIE >

c1.T 2 3 4 5 6 or

pattern coastal (o) hedgerow (o) | total (o) (O In O (c tal)| O In O (hedgerow)
1 |banded yellow 10.000 17 27 23.026 458.165
2 |no bands yellow 19.000 g 27 55.944 16.636
3 |banded pink £.000 19 24 5.047 55.944
4 |no bands pink 16.000 1 27 44.361 26377
5 - * - * *
6 |total 50.000 55 105 131.379 147121
7 -
8 |olnfo) 19560115
9
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Repeat for column 3 using the command ‘let ¢3(8) = c3(6)*loge(c3(6))’.

+ c1T 2 3 4 5 C6 c7
pattern coastal (o) hedgerow (o) total (o) |O In O {coastal) O In O (hedgerow) o In(o) (row total)
1 |banded yellow 10.000 17.000 27 23.026 48.165 85.985
2 |no bands yellow 19.000 §.000 r 55.944 16.636 §5.935
3 |banded pink 5.000 19.000 24 5.047 55.944 76.273
4 |no bands pink 16.000 11.000 27 44.361 26377 85.985
5 + + + * * +
b [total 50.000 55.000 105 131.379 147121 343.236
7 - *
8 [olno) 195,601 220.40332518
9

Add up the o In(0) for the columns, and store it in a variable. Go to ‘Calc’,
‘Calculator’, type ‘k2’ in the ‘Store results in variable’ window, and put
‘c2(8) +c3(8)’ in the expression window.

g |EL pattern Store result in variable: Ik2
c2 coastal (o
c3 hedgerow { Expression:
ko |C4 total (o)
o |cs 0 In O (oo [F2(8)+c3(8) =
23 |Ce 0 1ln @ (he
i o lni{o) (r
K1 o lnio) {t ;I
Functions:
71868] 89 +| = | <> | |41]1 functions j
4 5 [ = | < > Absolute walus ﬂ
= Antilog s
| Tl | | || | i .
Arcocosine h
= Arctangent e}
el o o | And | lcciling
= Co=sine =
”l Or Current time ;I
Select | (] | Not Select |

Help | 0K I Cancel |

Click on ‘OK’, and open the project manager. Rename K2 as ‘o In(o)
(cols)’.
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- =10l =
|:| G RxC.MP Mame | d | value Diescription
(] Session 0 In{a) (kotal K1 456,666
We| (] History m K2 415004
Re| (] Graphs
Y ] ReportPad
I

(1 Related Documents
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{1 Worksheet 1
o =) @ Workshee
M1

Minimize project manager.

Calculate o In(o) for the total of each row. Go to ‘Calc’, ‘Calculator’, enter
‘o In(o) (row total)’ in the ‘Store result in variable’ window, and type
‘c4*loge(c4)’ in the ‘Expression” window.

g |GL pattern Store result in variable: |D) (row total)
=2 coastal (o
E3 hedgerow { Expression:
k |C4 total (o)
o |cs 0 In 0 (to [c4*logs(ct) =]
3 |Ch 0 Iln © (he
7 o ln{o) {r
K1l o ln{o) (t
Kz 0 lnf{o) {c ;I
Functions:
7|89 +| = | <> | |all functions =
ol 4 5 [ _| < b3 absolute valus ﬂ i
Antilog
| 1|23 *| <=| >=| |Arosine -
rocosine h
Arctangent i
el . 5 I | And | leciling
= Cosine =
”l Or Current time _ﬂ
Select | []l Not Select |

Help | OK I Cancel |

Click on ‘OK’.
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28 worksheet 1 %

+ T 2 c3 c4 (6] 6 c7
pattern coastal (o) hedgerow (o}| total (o) (O In O {coastal)|O In O (hedgerow) o In{o) (row total)
1 |banded yellow 10.000 17.000 e 23.026 48.165 65.958
2 |no bands yellow 19.000 3.000 e 55.944 16.636 §5.958
3 |banded pink 5.000 19.000 24 8.047 55.944 76.273
4 |no bands pink 16.000 11.000 erl 44361 26.377 85.988
5 - - - - - -
6 |total 50.000 55.000 105 131.378 147121 488 666
7 * *
8 |olnfo) 195,601 22040332513
9

Note that the number in cell ¢7(6) isn’t actually the total. To change it to
the total, we add the row totals together and store the result in cell ¢7(6).
First delete the contents of cell ¢7(6), then (after ensuring commands are
enabled) type in the command ‘let ¢7(6) =sum(c7)’.

MTE > let c7(6) =
NTE > |

sumc7)

FE

+ 1T 2 [0k} 4 a3 6 cr
pattern coastal (o) hedgerow (o) | total (o) (O In O {coastal) O In O (hedgerow) o In(o) (row total)

1 |banded yellow 10.000 17.000 27 23.026 45.165 85.985

2 |no bands yellow 12.000 8.000 e 55.944 16.636 85.985

3 |banded pink 5.000 19.000 24 5.047 55.944 76.273

4 |no bands pink 16.000 11.000 27 44361 26377 85.985

5 + + * + + +

6 [total 50.000 55.000 105 131.379 14712 343.236078075

7 - *

8 [olnfo) 195.601 220403

9

Finally, we find the sum of all the o In(0) for the individual measurements,
and store that in another constant. This is just the sum of c¢5(6) and c6(6).
Go to ‘Calc’, ‘Calculator’, put k3 in the ‘Store result in variable’ window,
and type ‘c5(6) +c6(6)’ in the ‘Expression’ window.
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gl

Calculator x|

h p————
o |c1 pattern Store result in variable: |k3
b 2 coastal (o
c3 hedgerow { Expression:
Cd total (o)
s 0 In 0 (Co [F5(8)+c6(6) =
CE O In @ (he
C7 o ln{o) {r
K1l o lnf{o) it ;I
Kz 0 lnf{o) {(c
Functions:
7189 + | = | ¢ | |A11 functions =
o 4 5 6 _| @ oy Absqlute walues ﬂ 5
Antilog
! 1 2 3 *l ¢=| 3= Arcsine L
Arcocosine h
= Arctangent e}
el 0 . l’l And | lcciling
= Cosine —
ﬂl Or Current time ;I
Select | () | Not Select |

Help | 0K I Cancel |

Click on ‘OK’.
Open the project manager, and rename k3 as ‘o In(o) (individuals)’.

"M BB Project Manager 18] x|

£ | Mame | 1d | walue | Description
oIn{o) (total) K1 455,666

0Info) {cols K2 416,004
o Info) (individuals)] K3 278.5

=l 0= == R

=] Worksheets
223 Workshest 1
{2 Columns
[ﬂ Constanks
{__"l Matrices

55

Step 5. Calculate G iculated-

G =2 x [o In(0) (total) + o In(o) (individuals) — o In(0) (rows) — o In(o)
(columns)] Go to ‘Calc’, ‘Calculator’, put k4 in the ‘Store result in vari-
able’ window, and type 2*(k1-+k3 —c7(6) —k2)’ in the expression
window.
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‘JitlDebbles bookiWebichapter

gl

x|
K pm—
o |G pattern Store result in variable: ik4
b 2 coastal (o
o hedgerow ( Expression:
4 total (o)
cs 0 In 0 (oo [P*(k1+k3-c7(6)-k2) =
Chk 0 1ln @ (he
C7 o ln{o) {r
Kl o ln{a) (t ;I
Kz 0 ln{o) (l;:
K3 o lnioy (i Functions:
il 889 + | = | <»| |21l functions LI
4 5 [ ;I < Abzolute walue ﬂ
= Antilog =
| Tl | B icaine .
rocosine h
= Arctangent e}
el 0 - | And | |- T1ing
= Cosine il
”l Or Current time ;I
Select | (] | Not Select |
Help | 0K I Cancel |
Click on ‘OK.
Go to project manager, and rename k4 as ‘G’.
z BB Project Manager O o ] 3 T
Re(_1 G Rz MPD Mame d Yalue | Description
S| - Session o Infa) (tatal) K1 458,666
MI| [ History 0lnia) {cols) K2 416,004
e {21 Graphs olnfo) (individuals) K3 278.5
M| [ ReportPad 5 K4 15,8509
$ 1 Related Documents

=] Worksheets
=23 Worksheet 1
1 Columns
E’j Constants
{__"l Matrices

55

Minimize project manager.
Now we need to apply the Williams’ correction.
First, we find 1/row total for each row, add them all together, multiply by
the grand total, and subtract 1. This is slightly messy, but go to ‘Calc’,
‘Calculator’, put k§ in the ‘Store result in variable’ window, and type

(1/cA(1) + 1/c4(2) + 1/ch(3) + 1/c4(4))*c4(6) — 17

window.

in the

‘Expression’
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‘JitlDebbles bookiWebichapter
LAl

Calcutatar x|
 ——
o |G pattern Store result in variable: ikE
b 2 coastal (o
EIC3 hedgerow (  Expression:
4 total (o)
CE 0 ln O (co (lrcd {1+l cdi 2+l cd {30+l cd(d) i%ecd(6)-1 ;I
Ch 0 Iln © (he
C7 o ln{o) {r
Kl o ln{a) (t ;I
Kz 0 lnf{o) {c
K3 o ln{o) (i . 3
£l c Functions:
Ks W (rows) 7|18)] 49 + | = | <> | |A41]1 functions LI
4 5 [ = | < > Absolute walus ﬂ
= Antilog =
| Tl | B icaine .
rocoosine h
= Arctangent e}
el 0 - | And | |- T1ing
= Cosine —
”l Or Current time ;I
Select | (] | Not Select |

Help | 0K I Cancel |

E3

Click on ‘OK’. Go to project manager, and rename k5 as ‘W (rows)’.

iMINITAB - G RXC.MP] - [Project Manager]

IEiIe Edit Data Calc Skat Graph Editor Tools Window Help

|sd &t m@-o=|Et14FC2E
| B i | | 2|
1 GRxC.MPI Mame | 1d | value
] Session o Info) (kokal) Ki 488,666
1 Histary 0 Info) {cols) Kz 416,004
£ Graphs olnfa) {individuals) K3 278.5
- G k4 15.8509
-{_] ReportPad
-] Related Documents i (o) ko 1l

-] Workshests
=123 Workshest 1

{1 Colurns

E 424 Constarks

-l__"| Makrices

Repeat for the column totals, using k6 and the formula ‘(1/c2(6) -+
1/c3(6))*c4(6) — 1. Open project manager, and rename k6 as “W (cols)’.



W is 14+ (W (rows) x W (cols))/(6 x total x (cols — 1) x (rows — 1). We
have a 2 x 4 results table, an the total number of observations is in c4(6).
Go to ‘Calc’, ‘Calculator’, put k7 in the ‘Store result in variable’ window,
and type ‘1+k5*k6/(6%c4(6)*(2—1)*(4—1)) in the ‘Expression’

window.
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;MINITAB - G RXC.MP] - [Project Manager]

IEiIe Edit Data Calc Stat Graph Editor Tools wWindow Help

|sd|&|tme|lvoe @t 1H&E|O2E
[SEdh&|¥ oo
1 GRxC.MPI Mame | 1d | value

{_] Session aln{o) {tatal) K1 455,666

{1 History 0 Info) {cols) Kz 416,004

(] Graphs oln{o) {individuals) K3 278.5

k4 15.8509

= Ee:’irt;;d ; Wi (rows KS 15,0417

i++{_] Related Documents W (cals)] K6 3.00909

=[] Workshests
=123 Workshest 1

i 1 Columns

E 423 Conskants

17 Matrices

‘JitlDebbles bookiWebichapter

i

.4
o
13

Calculator L

pattern
coastal (o
hedgerow (
total (o)
0 ln O {co
0 1ln O (he
Inf{o) {(r
In{o) (t

{rows)
{cols)

==O0 o000

Select |
Help |

Store result in variable: ik?
Expression:
14+kExkb (becd (6% 2-1)%{4-1)) ;I

Functions:
8|9 + | =l s lAll functions
4 5 [ = | < > fdbsolute wvalus
Antilog
1 2 3 *l =] 3= Arcsine
Arcocosine
Arctangent
o ol 5 | And | leciling
Co=ine
”l Or Current time
(] | Not Select

[ ok ]

Cancel

L | L

Lo

E3

Click on ‘OK’. Go to project manager, and rename k7 as “W’.
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;MINITAB - G RxC.MP1] - [Project Manager]

IEiIe Edit Data Calc Stat Graph Editor Tools wWindow Help

|S@ & ¢t BR(ox @1t 1L AE|IQ2E
|25 | o] 2|
1 GRxC.MPI Mame | 1d | value
aln{o) {tokal) Ki 455,666
0 Info) {cols) Kz 416,004
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k4 15.8509
{1 Related Documents irovis) E: ésug;é;
=] Waorksheets Wbk | Jnnamed #EE K7 1.02395

=8 Y\u'orksheet 1

i 44 Constants
] Matrices

Galeulated = G/W. This is k4/k7: put the result in G(calculated).

&
0
13

Select |
Help |

Current time

Select

[ ok |

Cancel

Qraiciator
pattern Store result in variable; |G {calculated)
coastal (o
hedgerow ( Expression:
total (o)
0 In 0 (oo |k4sk7 =
0 1ln O (he
o lnf{o) {(r
o lnio) (t
0 ln{ao) (l_: L‘
8 In{o) {1 Functions:
V {rows) 7 8 +| = [ IAll functions ;I
W {cols)
4 5 = | < > Absolute walus ﬂ
Antilog
1 2 *l 5= ircsing
rocosine
Arctangent
0 { | And Ceiling
S | Cosine
() |

=T

E3

Click on ‘OK’.
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+ C1-T 2 c3 c4 (6] Ch or} 8
pattern coastal (o) hedgerow (o} total (o) |0 In O {coastal) O In O (hedgerow) o In(o) (row total)| G {calculated)

1 |banded yellow 10.000 17.000 e 23.026 45.165 88.988 15.4801

2 |no bands yellow 12.000 §.000 erl 55.944 16.636 88.988

3 |banded pink 5.000 19.000 24 8.047 55.944 76.273

4 |no bands pink 16.000 11.000 e 44361 26.377 88.988

5 - - - * - -

6 |total 50.000 55.000 105 131.379 147121 343.236078075

7 . .

8 |olnfo) 195.601 220.403

9

The value of G giculated s therefore 15.4801.

Step 6. Perform the G test, and decide what the result means.
Go to ‘Calc’, ‘Probability Distributions’, ‘Chi-squared’.

I File Edit Da_ta|galc Stat Graph Editor Tools W

| = E |§ | g a Caleulatar, .,
i _2 = "}!m [ﬁff §§ Column Skatistics, .,
= =*° Row Statistics...
%20 standardize. .
Welcome to I
EAEH ! Make Patterned Data
Retriewving p:
5yMinitabyMis Make Mesh Data, .,
E ; i:g ];3 415 Make Indicator Variables. .
NTE > Erase
Set Base. ..
WIE > let c3 e
NTE > Random Data
Probab
WTE > let c7 Matrices
MTE =

Mormal...

E...
o
Unifarm. .
Binarmial. ..
Hypergeometric..,
Discrete, .,
Integer. ..

Poisson...

Beta...
Cauchy...
Exponential..,
Gammia. ..
Laplace...

Largest Extreme Yalue..,

Logiskic. .,
Loglogistic. . .
4 1T c2 3 Logrotmal,. .
pattern coastal (o) hedgerow (o] Smallest Extreme Yalue,,,
St banded yellow 10.000 17.00C Triangular, ..
2 |ho bands yellow 19.000 8.00c weibull, ..
1 Thanded nink A 10N 18 NN T T

@ W

Select ‘Cumulative Probability’, and enter ‘3’ (for this example) in the
‘Degrees of Freedom’ window. For the ‘input column’, enter ‘chi-
squared’, and for ‘optional storage’ enter ‘CumProb’.
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B%31l Chi-Square Distribution B x|
0l
1306 |C2 coastal (o) Probability density

C3 hedgerow (c ) .

C4 total (o) " Cumulative probability

CE 0 ln O {(cos it 3 I—

O T e NMoncentrality parameter: |0 0

£ o In{o) (rc ¢ |nverse cumulative probability

ca G (calculat )
Noncentrality parameter: |III il
Degrees of freedom: |3

| & Input column: | (calculated)’ i
edyg Optional storage:  [CunProH i
1
¢ Input constant: |
Select | Optional storage: |
Help | 0K I Cancel |
Click on ‘OK’.

| .
C6 7 c8 o C1
0'In O {hedgerow) o In{o) {(row total) G (calculated)| CumProb
43.165 85.985 15.4801 0.0006529
16.636 85.985
55.944 76.273
26.377 85.985

+ +

14?.121' 343.2360?80?5'

The final step is to find the probability that the null hypothesis (there is no
association between the distribution of shell patterns observed and the
habitat (coastal and hedgerow) of Cepea nemoralis) is not rejected. Go to
‘Calc’, ‘Calculator’. Enter ‘p Value’ in the ‘Store results in variable’
window, and type ‘1-CumProb’ in the ‘Expression’ window.
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Click on ‘OK.

or ca 9 c10 c1n

chisquared (c) chisquared (h) chisquared | CumProb| pValue
063452 0.57720 151852 0.998335 0.0016650
293452 266811
361607 3.28734
0.76825 0.62841
0.00000 0.00000

The very low value (p =0.0016650) is below the threshold of p =0.05
which means that the null hypothesis can be rejected. There is a highly
significant association (G=15.18, p =0.0017) between the distribution
of shell patterns and habitat (coastal and hedgerow) of Cepea nemoralis.



