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Chapters 2 - 3

Variation

• Deterministic

• Random

• For a product
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Models of data

• ”All models are wrong but some are 
useful” (George Box 1977)

• Use the right model: 

– Answer interesting questions

– Valid under the conditions it was developed!

– E.g. Newton – Einstein.
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Variables and data

• Variabel describes an interesting characteristics

– Number of..

– Weight (kg)

– Function (yes/No)

• Different methods for different types of data.

Data reduction – a model

Numerical data reduction

• Sum

• Average

• Median and percentiles

• Range (variationsvidd): Max – Min

• Variance and standard deviation
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Grafical methods

Histogram and time plots

Always draw these diagrams!

Stokastic variables

• Continous or discrete
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Expected value:

Variance:
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Hypergeometric

Binomial

Poisson
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Normal 

distribution

Symmetrical
Bellshaped

average
median

typical value

Central limit theorem

Other distributions

• Exponential 

• Gamma

• Weibull

• Lognormal

• Empirical

Find the right (useful) model!

(There are infinite many distributions and many of 
them are baptized and examined.)
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Probability plots
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Visual test

Normal Ej normal

Matlab:
normplot(x)

Probplot
wblplot

Independence

• Independence important!

• Process industry, batcher, worn tools,…

X Y

Inferens

• Model the population 

with aid of a sample!
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Statistic

Varies!
Population Sample
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Sample from normal distribution

• Assume independent and normally distributed 

s.v.
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(The average varies less than the individuals)

2

2
( , ) (0,1)

X
N N

µ σ
µ µ

σ σ

−
− =∼
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Binomial and Poisson

• Binomial:

• Poisson:
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