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Fancy a Gamble?

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 being wrong?

Would it depend on what you are 
betting for?

a horse winning a race?

Or your life?



Scientists are gamblers!

Generally, for most things, a 1 in 20 
chance of an observation being wrong 
are good odds, 1 in 10 would be dodgy

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 
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 
reflects reality’

If we can work out the probability of our data 
being unreliable, then we can take that gamble 
(accept the observation as probably real) if the 
odds are in our favour. That is what Probability 
values from statistical analyses are all about.



If it is all about odds, why all this stuff 
about 0.05 then?

If we accept that 1 in 20 is good odds (I 
wouldn’t bet my life on 1 in 20 though) 
then the following might help explain 
some of the confusion

1 in 20 is the same as 5%

5 divided by 100 (5/100) is the same 
as 1 divided by 20 (1/20)

And 5/100 = 5% (five hundredths)

Put another way:

5/100 = 0.05 (try it on your 
calculator)

0.05
Tenths Hundredths

Five 
hundredths 
is the same 

as 5%



So when we say the Probability is 5% or P = 0.05 we 
are really saying there is a 1 in 20 chance of our 
observations being wrong

Which literally means that they may be wrong, but 
the odds are acceptable – it’s a risk, we gamble!

If we could reduce that risk, or it could be shown that 
the risk of an incorrect observation is less, we would 
probably be happier? (The answer is YES!)

So, scientists usually have a couple of additional 
odds thresholds that we use: 1% and 0.1%

In decimal notation 1% = 0.01 = 1 in a 100 
chance of being wrong and 

0.1% = 0.001= 1 in a 1000 chance of being 
wrong



How does this help you?

If you have a very low P-value e.g. 0.0001 then 
you can have a lot of confidence in your data.

If you have a large P-value e.g. 0.276 – then your data are 
pretty unreliable – worse than a 1 in 4 chance of your data 
being unreliable!!!

276/1000 = 27.6% or 1 in 3.6 – rotten odds!!!

1/10000 = 0.01% or 1 in 10,000 chance of your 
data being unreliable – great odds!!!



And actually that is all your P-values tell you

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!!!

The significance thresholds we use are:

If the P-value is greater than 5% or P>0.05 (> means greater than) the 
differences between two (or more) data sets are considered non-
significant so, for example, P=0.06 is non-significant or unreliable

If P=0.05 the differences are said to be ‘significant’

If P=0.01 the differences are ‘highly significant’

If P=0.001 the disfferences are ‘very highly significant’



A last note. 
Sometimes students are confused by the output 
from computer packages when the P-value = 
0.0000 (or something similar)

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!! 

Think of it this way, put a 1 on the end of your 
P=0.0000 so it becomes P=0.00001 or a 1 in 
100,000 chance of your data being unreliable!! 
Pretty good odds!!!!



Thresholds are ancient history?
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!

Now, with computers, exact probabilities (e.g. P=0.0045) 
can be almost instantly be calculated. So are the ranges 
redundant? Yes and no: they can be a useful reminder of 
relative value.

In many research papers you might see asterisks or letters used 
in data tables. If you look at the foot of these tables you will see 
something like: ns = P>0.05; * = P<0.05; ** = P<0.01; 
***=P<0.005. In practice the statistics programmes will have 
calculated exact P-values, but the researchers will have simply 
reported the statistic e.g. a F, t or chi2 and given the P-value 
threshold. So for example P=0.026 would be * because it was 
less than P=0.05, but more than P=0.01; similarly P=0.006 would 
be ** because it was less than P=0.01 but more than P=0.001



Here exact P-values are being 
reported (Biological 
Conservation 126 (2005) 540-
547)

Here n, a, b and c  are being 
used to indicate threshold 
values of singificance
(Agriculture, Ecosystems and 
Environment 80 (2000) 227–
242)

Explanation of 
codes here


