The Meaning of
‘Significance’
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Fancy a Gamble?

" 7 What odds would you bet on?
% . 50% chance of being wrong?

20% chance of being wrong?

10% chance of being wrong?

5% chance of being wrong?

,,.; 1% chance of being wrong?

+ 0.1% chance of belng wrong?
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i‘f“w ' Would it depend on What you are
@ . = betting for?
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Oryour life?
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SC|ent|sts are gamblers!

g -"'* 1-\,_
-'j"."';._t _""v-m#

'lll y
K LY
= . 'h.. L X

Generally, for most things, a 1 in 20
chance of an observation being wrong
are good odds 1 in 10 would be dodgy
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& Why all this stuff about odds? Because that is what we really

¥ mean when we talk about statistically significant results.

{ What we really mean is ‘what is the chance that our data are rubbish?’ Or
i perhaps more genteelly * if we look at the means of (say) beetle numbers
™ from two areas and see a difference, how likely is it that the observation

1 reflects reality’
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{ i) i ablllty of our data
o "3’" bemg unreliable, then we can take that gamble
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* ¥ (accept the observation as probably real) if the
A A *ﬁ, odds are in our favour. That is what Probability

s 9 "}‘.‘,f'r, | values from statistical analyses are aII about
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If it is all about odds, why all this stuff
about 0. 05 then’P
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If we accept that 1 in 20 is good odds (|

wouldn’t bet my life on 1 in 20 though)

then the following might help explain
= some of the confusion
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Five
hundredths
IS the same
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-*‘L Put another way:

5/100 = 0.05 (try it on your
| calculator)
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So when we say the Probabillity is 5% or P = 0.05 we
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are really saying there is a 1 in 20 chance of our
observations being wrong
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i Which literally means that they may be wrong, but
the odds are acceptable — it's a risk, we gamble!
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"4 If we could reduce that risk, or it could be shown that
= W& the risk of an incorrect observation is less, we would
b probably be happier? (The answer IS YES!)
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So scientists usually have a couple of additional
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How doas thls help you?
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If you have ahvery low P-value e.g. 0.0001 then
you can have a lot of confidence in your data.
B 1/10000 =0.01% or 1 in 10,000 chance of your
data belng unrellable great odds!!!
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e |f you have a Iarge P value e.g. 0.276 — then your data are
& pretty unreliable — worse than a 1 in 4 chance of your data
..,. belng unrellable'”
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And actually that IS all your P-values tell you
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P-values simply tell you how much confidence you can have in your data

£ Getting a P-value is not the end of your job: you still have to explain what
your data actually means!!!

§ - 3 If P=0.01 the differences are ‘highly significant’

'* If P 0. 001 the dlsfferences are very hlghly S|gn|f|cant
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A last note.

Sometimes students are confused by the output
from computer packages when the P-value =
0.0000 (or somethlng S|m|Iar)

Because the value is zero to four decimal places it
IS easy to think “Oh, so my data is non-significant”
when in fact the data is very significant indeed!!

;Jﬁ%t Think of it this way, put a 1 on the end of your

TN v P=0.0000 so it becomes P=0.00001 oralin

& = 100,000 chance of your data being unreliable!!
' “ | Pretty good odds””
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Thresholds are ancient history?
Foospsi
The thresholds were developed before electronic calculators, let
alone computers, had been developed — so tables of probability
were printed one page for 5%, one for 1% and another for 0.1%. It
simply was too much effort (and would have cost a fortune) to
work out all the probabilities in between those three ranges!
G T iR
e Now, with computers, exact probabilities (e.g. P=0.0045)
~ = S can be almost instantly be calculated. So are the ranges
W S redundant’P Yes and no: they can be a useful reminder of

b .,_ar-t LR a= Y R
,_L | % < mw. ~ In many research papers you mrght see asterisks or letters used
e s ‘:;"‘*ﬂ‘- In data tables. If you look at the foot of these tables you will see
N T something like: ns = P>0.05; * = P<0.05; ** = P<0.01;
s ***=P<0.005. In practice the statistics programmes will have
calculated exact P-values, but the researchers will have simply
« A reported the statistic e.g. a F, t or chi?and given the P-value
threshoId So for example P=0.026 would be * because it was
G BN . less than P=0.05, but more than P=0.01; similarly P=0.006 would
3 “"‘t* be ** because it was less than P= O 01 but more than P=0.001

L > 4% il 'h (R v 'l""!-f]',‘ ™5
e Byt b S SISO e 0, W T

i




M.P. Walker et al | Biological Conservarion I26 ¢ 2005 ) 540-547
Table4 Here exact P-values are being
Mean oocurrence & SE of the 18 most abundant bird species per S0 m . .
of green lanes and 100 m of single hedgerows reported (BIOIOglcal
La = = gl Conservation 126 (2005) 540-

Means + SE Means + SE

Blackbird 084011 056010 0018

Song Thrush 008 £ 004 (.01 & 0.01 004

Robin 065+0.11 0.36 %+ 0.07 0074 e

Great tit 052 £ 007 0.20 4 0.06 0108 5.1. Individual

Blue it 069 £ 10,12 (.28 & 0.09 o1s

Long-tailed tit 015£001 004 £ 0,02 013z this study. the mean volume of the hedges was

Linne: 006004 0.05£ .02 0705 found to influence bird abundance, number of bird ter-

Chaffinch A0 Lk e g ritories, and bird species richness in green lanes, Hedge

Greenfinch 012 4004 0054 0,03 0002 e hite betia =

Goldfinch 003 £ 0402 001 = 001 1o i c
i Yellowhanmer 007 £005 TR TR Here N, a, b and ¢ are being
4 Wren 0762011 0.33 % 0.07 0.000 Lack, 1992; AT

Dunnock 0102 003 0.16 % 0.05 (1796 2000). A gain | used to indicate threshold

C.ﬁr_.ﬁ::hqﬁ' 041 +012 002 £+ 002 0001 in habitat vol | f - f

Whitethroat 010 £ 0403 01,04 = 0.0 0.008 i i T vaijues O S|ng| iIcance

Blackeap 104 003 001 = 001 0007 ; i .

Magpie 0,00 %002 0.04 = 0,02 0.033 thinner cou (Agncu“ure Ecosystems and

Wood pigeon 050 £0.13 0.21 £ 0.06 1157 et al, 1995}, a !

Environment 80 (2000) 227—

[Mfferences between lanes and hedgerows tested using Friedmian's
ANOVA, The presen

ositive effect
e A M e N =

Factors affecting the numbar of spacies of buttardty in the G parging a=d gesn lanes of the Weshurion shudy area 155740

All species T00 Speclas Clowad population spacies

2

Varizble Ragresson ~ Folngt

nams coedfcism 2t and

valea® Vestahle Bemussion ~
e=d nama coafSciant

Fagrassioz »
coaficisat

Constant —0EX0 J.lé Cozstant —1.3813

Izaids GL 33226 2525 3325 ¢ "Eagwort stems 46767 1723 628 2 Inmde GL 12673  31.B3
Cratide =L 18430 #9213 4HMc Gom bank -16338 2937 18357 c FRough g 15670 4824
Bagwort sams 68030 3707 35372 Single bedge 12039 4287 1151 b Ragwom sems 36641 5003
Bough grass LEGEe  flAZz 4.17a Grass bank —0.6167 4392
Log lemgth 18978 6488 437a Log langth 08772 6713

Bramble 0.B468 4B.72

* Langth of fransect sacticn cansformed by leg (x4 1) prer o anabysis.
PPl 05, w0, Dm0, o 0001, S .
* Bestdml ozs from Szal modal weed 25 depominaice.

Explanation of
codes here



