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Effective data analysis workflow

Correct data structures

Concise

Understandable

Reproducible

Transferable
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What is the tidyverse?
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Tidyverse

Design philosophy

Grammar

Data structures and representations

Hadley Wickham
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Install and load
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Workflow
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Import

read csv()

Behaviour:
⇒ Discards row names
⇒ Retains non-conventional column names
⇒ Ability to detect dates and times
⇒ Factors be damned! (characters remain characters)

Pros:
⇒ Fast (progress bar)
⇒ Sneak peek into column types
⇒ Creates a tibble object
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Tibble

tbl df

Data frame with modern features

Improvements over data.frame objects:
⇒ Aesthetics and ease of reading
⇒ Column type information
⇒ Fit to console
⇒ Store lists as columns!
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Tibble

Customise with global options() settings
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Data structure (tidy data)
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Data structure (tidy data)

gather() or spread()
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Wrangle

Typical tasks:

⇒ Explore structure
⇒ Validate observations

⇒ Create variables
⇒ Select observations
⇒ Summarise data
⇒ Prepare input for models & visualisations
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Wrangle
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The pipe operator

data %>% f1() %>% f2() %>% f3()

vs.

f3(f2(f1(data)))
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Dplyr verbs

select(): choose variables (cols) by name
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Dplyr verbs

filter(): filter observations (rows) based on their value
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Dplyr verbs

mutate(): create new variables from existing ones
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Dplyr verbs

arrange(): change the order of observations
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Dplyr verbs

group by(): select a factor by which to group observations
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Dplyr verbs

summarise(): reduce observations into single value
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Dplyr verbs

* join(): combine data frames (*left, right, inner, full)
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Dplyr + pipe

Option 1
data1 <- select(data, ...)

data2 <- filter(data1, ...)

data3 <- mutate(data2, ...)

Option 2
data %>% select(...) %>% filter(...) %>% mutate(...)
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Dplyr + pipe

Advantages

⇒ Improved understanding - reads like a sentence

⇒ Remove unnecessary intermediate steps
⇒ Reduce creative effort (naming things sensibly is hard!)
⇒ Focus on the final desired output
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Dates and times

dmy hms()

Base R is confusing and frustrating

Quite simply, lubridate makes it easy to import and perform date time
operations!
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Strings and regex

What do grep(), grepl(), regexpr(), gsub(), gregexpr() do?

How about str detect(), str count(), str which(), str locate(),

str extract(), str subset(), str replace()?
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Factors

fct reorder()

Have you ever tried to change the factor order on a ggplot?

Many, many useful functions: http://forcats.tidyverse.org/reference/index.html
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Program

map(.x, .f, ...)

The core of purrr is a set of functions for manipulating vectors

Piping still a big part of the functionality

Alternative to apply() family of functions
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Program

https://stackoverflow.com/questions/45101045/why-use-purrrmap-instead-of-lapply
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Visualise

Reduce number of objects by using dplyr + ggplot via pipe

Flexible in the preliminary data exploration stage

Compliment to summary tables

data %>% select() %>% filter() %>%

group by() %>% summarise() %>%

ggplot(aes(x, y,fill)) +

geom bar()
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Practical demonstration

1. Point count data

2. Site by species data
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Switching from Base R

http://www.significantdigits.org/2017/10/switching-from-base-r-to-tidyverse/
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Resources
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Upcoming
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