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Some “Best Practices” for Research*

1. Everything starts with a question

2. Theory comes first, data next, modeling decisions last

3. Learn to listen to your data

4. Don’t model data you don’t understand

5. Good visualizations are always better

6. Tell a story
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Data Types I

• The most basic way to differentiate types of data is to ask:
what is it that we are describing?

• Discrete data: things you can count
• All values are integers
• These are often counts or categories of things

• Continuous data: things you can measure
• Values can be fractions of a number
• These are generally measurements of things
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Data Types II: Variable Types

• We can also talk about different types of variables
• As with discrete vs continuous data, we are still agnostic to

things like software at this level of discussion

• Four types of variables:

1. Nominal
2. Ordinal
3. Interval
4. Ratio
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Data Types III: R

• In R, there are six data types:

1. character
2. numeric
3. integer
4. logical
5. complex
6. raw

• Note: the relationship between variable types and R data
types is not as clear as one might like. This can (and likely
will) cause you headaches at times. However, understanding
both is vital when working with quant data in R.
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Identifying Data Types in R: Core Functions
• There are several core functions to use with data types
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Identifying Data Types in R: Complex and Raw
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Identifying Data Types in R: Character
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Identifying Data Types in R: Numeric, Integer, Double
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Identifying Data Types in R: Logical
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Goals of Descriptive Statistics

• Simplifying data samples by describing key attributes

• Reading meaningful information out of large lists

• Providing data for use in inference about the population

• Key descriptives focus on measures of center, range,
distribution of data
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Why Do This?

• As we will see this semester, many of the estimators we use
depend upon assumptions about variable types, their
distributions, their relationships with each other, etc

• Descriptive stats offer a quick look at individual variables (or
sets of variables) to reveal important information

• This can also save us from making major errors when dealing
with “canned” data
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Key R Commands
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Key R Commands
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Key R Commands: Correlation Matrix
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Why Graphs?

• Good Graphs:
• Provide clear comparison
• Are more intuitive to interpret than tables
• Allow the reader to make an informed decision on the data
• Can show confidence measures more intuitively than tables

• Graphs are always better than tables. However, if you have
to make a table, here is a guide.

https://www.dropbox.com/s/iivejuzuyn7eo8s/guideToTables.pdf?dl=0
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Common Graphing Problems
Scaling

• Leaving out the baseline
• Exaggerates difference between similar numbers
• Downplays major differences

• Deceptive/meaningless sizes, shapes, and/or scales

• Unclear or poorly labeled axes

• Leaving out corrections (inflation, time, population growth,
etc.)

• Deceptive selection of base years
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Bad Graphs Are Proliferate!
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Bad Graphs Are Proliferate!
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Common Graph Types for Descriptive Statistics

• Line Plots: good for showing changes over time

• Bar Plots: good for comparing discrete data or descriptives of
different variables

• Histogram: similar to a bar plot, but for frequency distribution

• Box Plot: good for showing distribution of a variable

• Scatter Plot: useful for showing bivariate relationships
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Common Graph Type Examples

• For these examples, we’ll use Varieties of Democracy (V-Dem)
dataset
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Line Plot in Base R
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Line Plot in ggplot2
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Line Plot in ggplot2, but publishable quality!
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Bar Plot in Base R
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Bar Plot in ggplot2
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Bar Plot in ggplot2, but publishable quality!
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Histogram in Base R
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Histogram in ggplot2
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Histogram in ggplot2, but publishable quality!
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Box Plot in Base R
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Box Plot in ggplot2
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Box Plot in ggplot2, but publishable quality!
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Scatter Plot in Base R
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Scatter Plot in ggplot2
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Scatter Plot in ggplot2, but publishable quality!
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