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What is statistical significance?

•While the p‐value can be a useful statistical measure, 
it is commonly misused and misinterpreted

• a p‐value is the probability, under a specified 
statistical model, that a statistical summary of the 
data (e.g, the sample means in two compared groups) 
would be equal to or more extreme than its observed 
value

Specified model?

•often, Null Hypothesis
•A=B

• e.g. Draxxin = Nuflor mortality in BRD treatment

• The smaller the p‐value, the greater the statistical 
incompatibility of the data with the null hypothesis,

if the underlying assumptions used to calculate the p‐value hold.

Pragmatic considerations often require 
binary, “yes‐no” decisions

• Scientific conclusions and business or policy decisions should not be 
based only on whether a p‐value passes a specific threshold

• Practices that reduce data analysis or scientific inference to 
mechanical “bright‐line” rules (such as “p < 0.05”) for justifying 
scientific claims or conclusions can lead to erroneous beliefs and poor 
decision‐making

• widespread use of “statistical significance” (generally interpreted as 
“p ≤ 0.05”) as a license for making a claim of a scientific finding or 
implied truth leads to considerable distortion of the process
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A p‐value, or statistical significance, does not 
measure the size of an effect or the

importance of a result

• Statistical significance is not equivalent to scientific, human, or 
economic significance

• Smaller p‐values do not necessarily imply the presence of larger or 
more important effects, and larger p‐values do not imply a lack of 
importance or even lack of effect

• Any effect, no matter how tiny, can produce a small p‐value if the 
sample size or measurement precision is high enough, and large 
effects may produce unimpressive p‐values if the sample size is small 
or measurements are imprecise. Similarly, identical estimated effects 
will have different p‐values if the precision of the estimates differs

Which would you “believe”/act on/choose?

• P=0.08

• 5lbs more milk/cow/day

• Costs 5 cents/cow/day in the diet

• P=0.01

• 2lbs more milk/cow/day

• Costs 30 cents/cow/day in the diet

Hypothesis Testing

• Question is stated in terms of a null hypothesis 
– For example: Propylene Glycol has no effect on occurrence of DA 

in cows compared to none in hyperketonemic cows
– A=B

• Assuming the null hypothesis is true, what is the 
probability of the results observed?

• If the probability (p-value) is small, unlikely A=B
– Say A does not equal B

The way hypothesis tests should be reported

• Mean in Group A = z; Mean in Group B = q; p=0.xy
• No judgement, no false dichotomy, allows for further decision making

• ADG in DDG = 3.9lbs; ADG in non‐DDG = 3.5lbs; p=0.04

• ADG in DDG = 3.9lbs; ADG in non‐DDG = 3.5lbs; p=0.06
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Results of Stats v. the “Truth”
True Difference

Conclusion 
of Stat Test

P-
value

Type 1 error: say there is a difference 
when there really isn’t one

Type 2 error: say is NOT a difference 
when there really is one

Other approaches

• confidence, credibility, or prediction intervals 

• Bayesian methods; alternative measures of evidence, such as 
likelihood ratios or Bayes Factors

• Other approaches such as decision‐theoretic modeling, false 
discovery rates

Lower confidence limit Upper confidence limit

1 - 

Confidence level

Confidence Interval for 
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The Confidence Interval for 
(  is known)

• Four commonly used confidence levels

z

The width of the confidence interval 
is affected by

• the population standard deviation ()
• the confidence level (1-)
• the sample size (n).

The Width of the Confidence Interval
(the precision of the estimate)

Confidence Interval

• 2000 milking cows, daily milk production 92 lbs, SD = 20

• 95% CI = 90 - 93

• 80% CI = 91 – 92.7

• 200 milking cows, daily milk production 92 lbs, SD=20

• 95% CI = 89 – 95

• 80% CI = 90 - 94



4/21/2019

5

The width of the confidence interval for 
count data is affected by:

• the proportion, i.e. p and q
• the confidence level (1-a), i.e. Z value
• the sample size (n).

•NOTE: there is no variance/SD in 
this one

The Width of the Confidence Interval
(the precision of the estimate)

Is my repro getting better or worse?

i.e. comparing proportions

• 21-d preg rate = 10%

• Vet intervention based on DHMCP knowledge

• Alternative program 21-d preg rate = 20%

• Am I a hero?

Is my repro better or worse?
Or is my treatment protocol working?

i.e. comparing proportions
10% PR 95% CI 20% PR 95% CI
2/20 1.2 – 31.7 4/20 5.7 – 43.6
4/40 2.8 – 23.6 8/40 9.0 – 36.6
10/100 4.9 – 17.6 20/100 12.6 – 29.1
20/200 6.2 – 15.0 40/200 14.6 – 26.2
30/300 6.8 – 13.9 60/300 15.6 – 24.9
40/400 7.2 – 13.3 80/400 16.1 – 24.0
50/500 7.7 – 12.9 100/500 16.5 – 23.4


