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What is Bioinformatics?
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What is Bioinformatics?

• Genomics

• Metabolomics

• Proteomics

• Transcriptomics



Data bases

What for?

• experiment data (raw / processed)

• variants

• pathways
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Numerical variable

• mean

• median

• mode

• variance
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Quantiles, Quartiles and Percentiles

Quantiles

Cut points dividing the observations in a sample in intervals of
equal dimension.

Special cases

• 2-quantile: median

• 4-quantile: quartiles

• 100-quantile: percentiles
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Representing Numerical variables

Histogram

Density

Boxplot



Representing cathegorical variables

Pie Chart

• One cathegorical variable

Bar plot

• Multiple cathegorical variables

• Relation cathegorical and numerical variables
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Sampling distribution



Sampling distribution



Sample / Population

Plato’s Cave Myth



Sample Size



Distributions

Uniform

• All values equal probability

• Parameters: min, max

Normal

• Gauss Bell

• Parameters: µ, σ

Bimodal

• Two different distributions
combined

• Parameters: (µ1, σ1), (µ2, σ2)
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Normal distribution



Inference

Inference

Conclude something about a parameter in the population from
the data in the sample

• Confidence intervals

• Hypothesis tests

• Specific tests
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Hypothesis tests

t-test

• Null hypothesis:

H0 : µ = 0.5

• Alternative hypothesis:

HA : µ 6= 0.5

• Compute confidence interval I .

• If 0.5 /∈ I , reject H0.

• If 0.5 ∈ I , H0 is not rejected.
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Mean comparison

• Null hypothesis:

H0 : µ1 = µ2

• Alternative hypothesis:

HA : µ1 6= µ2

• t-test, Wilcoxon

• Paired samples?
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Fisher Test

Contingency table

Matrix that displays the frequency distribution of the variables

• H0 : Proportions are the same

• HA: Proportions are different
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The end

Enjoy the course!!
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