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Plotting method                   Reference                    Return period
(m=N=30)              

m/N                              Anon (1923) ∞
(m-0.5)/N Hazen (1914) 60
m/(N+1)                                          Weibull (1939) 31
(m-0.31)/(N+0.38)                          Beard (1943) 44
(m-0.375)/(N+0.25)                        Blom (1958) 48
(3m-1)/(3N+1)                                Tukey (1962) 46
(m-0.44)/(N+0.12)                          Gringorten (1963) 54
(m-0.35)/N Landwehr et al. (1979) 86
η-1[0.577+3ln2 (2m/(N+1)-1))]      Barnett (1975) 13
(m-0.3)/(N+0.4)                              Mischke (1979)                               43
(m-0.4)/N McClung & Mears (1991)  75
Numerical method                        Harris (1996)           53 
Numerical method                        Jones (1997)            45 
(m-0.28)/(N+0.28)                          De (2000)                       54
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”IT IS CLEAR THAT THE OPTIMUM PLOTTING POSITION 
DEPENDS ON THE USE THAT IS TO BE MADE OF THE 
RESULTS AND MAY ALSO DEPEND ON THE UNDERLYING 
DISTRIBUTION”

Harter, H.L. (1984): Another look at plotting positions.
Commun. Statist. - Theor. Meth. (13), 1613-1633.

Castillo, E. (1988): Extreme Value Theory in Engineering

Jordaan, I. (2005): Decisions under Uncertainty

NIST Engineering Handbook (web) (2006)

MATLAB©
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Coles, S. (2001): An Introduction to Statistical 
Modeling of Extreme Values 

”For any one of the x(m), exactly m of the N observations 
have a value less than or equal to x(m), so an empirical 
estimate of the probability of an observation being less 
than or equal to x(m) is P(x(m)) = m/N ”

”A slight adjustment to P(x(m)) = m/(N+1)
is usually made to avoid having P(x(N)) = 1
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.….

Probability that a person is shortest in the sample?

m = 1, N = 3       P = m/N = 1/3
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.….

CDF: ”Next observation drawn from the population”
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.….

Probability that the new person is shorter than anyone in the original sample?
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.….

Probability that the new person is shortest in the new sample?

m = 1, N = 3        P = m/(N+1) = 1/4 
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In order-statistics the probability P(x(m)) is known.

In order-statistics the probability is P(x(m)) = m/(N+1)

There is no reason to use an estimate of any kind.
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PROBLEMS:

• The distribution of extremes drawn from limited data does not necessarily 
fit well to any asymptotic extreme value distribution

• Extremes may originate from different populations

• Extremes may not be independent

• Weighing the points?

• Which fitting method to use?
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Errors in terms of the return period

• Wrong plotting positions (largest values): -45 to 175 %

• Selecting the fitting method: Typically 100% to 1000 %

• Effect of climate change (this century): Typically 100 - 200 %
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Example: Wet snow load in Münsterland, Germany
(1. iteration)
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Example: Wet snow load in Münsterland, Germany
(2. iteration)
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Example: Wet snow load in Münsterland, Germany
(3. iteration)
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Example: Wet snow load in Münsterland, Germany
(4. iteration)
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Example: Wet snow load in Münsterland, Germany
(5. iteration)
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Example: Wet snow load in Münsterland, Germany
(6. iteration)
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Example: Wet snow load in Münsterland, Germany
Final result


