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Let me analyze already!

* Different types of variables
 Basic diagnostics of variables in dataset are necessary

« Without it, findings can be meaningless/spurious/null!




Distribution

 How are values distributed within a sample

* The shape of the distribution determines how we can analyze
the data

 Fortunately, majority of values in a sample conform to a well-
known distribution
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Galton board and the laws of nature




Central limit theorem

* The distribution of sums of random variables will resemble
normal distribution




Specific types of distributions
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Basic descriptive terms

« Sum — adding values together

* Mean (M) — sum of values divided by their count

* Mode — most frequently occurring value

* Median — value at the 50% (“in the middle”)

« Standard deviation (SD) — distance of a value from a sample mean
« Variance — squared SD

* Quantile — cut point dividing the range of the distribution into
Intervals with equal probabilities

 Minimum - the smallest value
 Maximum - the largest value




Plotting data

One variable
« Histogram — bars represent meaningful groups of data

* Box plot — box-and-whisker-plot
« Represents minimum, maximum, median, and interquartile range (IQR)
* Box is IQR (25%-75%), whiskers are min/max or 1.5 IQR

Two variables

« Scatterplot
* Represents data points as related to two variables
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Process input




Scatterplot

« Graphical representation of association between two variables
(correlation)

« can add a trendline (a line of best fit) — linear regression
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Non-normal distributions
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Distribution of annual household income in the United States

2010 estimate
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Outliers

 Atypical data points (with regards to the sample values)

» Could be due to:
« Contamination (for bio samples)
* Error in data entry
 Just a really atypical case




Outliers — why do we care?

 Qutliers can have a huge impact on the characteristics of the sample

* Example

# | age
 Erasmus students in class — 10 students 1 20
. With outlier: 2 | 21
e M=25.8 3 20
- SD=15.9 4 | 20
 Median = 21 - Y
 Without outlier: 6 20
d M - 208 7 292
« SD =0.83
. Median = 21 8 | 20
9 71
10 | 21




ldentifying outliers

1. "Eyeballing it” - scatterplot
2. Using box plot or histogram

3. Using some cut-off
« +- 2 SDs or 1.5*IQR -Q1

4. Using indices for multivariate outlier
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ldentifying outliers — graphs

Box plot with 1.5 IQR = everything beyond that is outlier
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Mahalanobis distance

* |dentifying multivariate outliers — outliers that are distant from a
combination of scores

* A point can be a multivariate outlier even if it is not a univariate
outlier A
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Outliers — what should we do?

 Errors in data entry — need to fix

* Extreme values
« Remove?
« Keep in?
« Substitute?

* Depends on the type of data




O u tI |e rS? Remove only unlikely values

Variables can be transformed

g W Other analytic techniques can be used
& (Poisson regression)
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Observed unhealthy days during the past 30 days
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