Statistical Computing (36-350)

split, apply, combine
w:th plyr
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Agenda

® Abstracting split, apply, combine

® plyr usage
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Recall

® Many problems can be solved this way:

® Divide the big problem into smaller
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The basic pattern
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Example from last time

x <- split(df, df$player)
x <- lapply(x, runningTotal)
- scores <- do.call (rbind, x)
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*apply() in base R

® apply() - arrays
® |apply() - list




*apply() in base R

® Functions are useful, but
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Abstracting the pattern




The plyr model

® Essential ingredients

¢ Input data structure (split)
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*ply() in plyr

® Functions hamed and designed consistently
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llply () (laply() |1dply () |1_ply()
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Input Data Structure




Input Data Structure




Arrays

® d-dimensional arrays




2 dimensional array




2 dimensional array
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Seven ways to split



a*ply()

y <- a*ply(.data, .margins, .fun, ...)

® .data an array

® .margins vector of subscripts which the
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Pop quiz

x <- list(a 10, b = ‘joe’)

What's the difference between
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Pop quiz




Data frames

® [hink of a data frame as a table

® Can be split into groups according to the
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data frame

4 Tiger WV. USA

4 Jason D. Australia




data f

4 Tiger W. USA

4 Jason D. Australia

3 Tiger W. USA
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USA

USA

Australia




data frame

4 Tiger W. USA
4 Jason D. Australia
3 USA

Tiger W.
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4 Tiger W. USA

4 Jason D. Australia
4 Charl S. South Africa
_4 Adam S Australia



data frame

USA

USA

Australia

Australia 4

Australia




d*ply()

y <- d*ply(.data, .variables, .fun, ...)

® .data a data frame
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d*ply()

y <- d*ply(.data, .variables, .fun, ...)

@ .variables

® can be 'c.>f th_e followi
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Data frames

® Data frame is actually a list of vectors

® => Can be split into separate columns

® => Can be used with I*ply()
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Processing function
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Processing function

® Function that is applied to each piece
® Should:

® [ak P its first t
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Output Data Structure




Output Data Structure

® Defines how results are combined and
labelled

® Jypes
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Arrays

® Output organized in the expected way.

® Processing function should return an object
of same type each time it is called.
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Data frames

® Output will contain results with additional
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Applying the pattern to
your problem

® What is the data type of
® input data structure!
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Remember to install plyr

> install.packages('plyr', dependencies = T)
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Remember to load plyr
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Regularly sampled spatial data

x <- array(..., dim = c¢(10, 10, 40))

® Data:




Standardize

onhe location

~ z <- scale(x[1, 1, 1)




Standardize

Iiteration
y <- array(dim = dim(x))
for(i in 1l:dim(x)[1l]) {
for(j in 1l:dim(x) [2]) {
y[i, j, 1 <- scale(x[i, Jj, ])

y <- aaply(x, 1:2, scale)




Ragged spatial data

X <- data.frame(loc.x c e ey
loc.y c ey
value
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® irregularly sampled (x,y) locations :
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Standardize

ohe location

df <- subset(x, loc.x =1 & loc.y = 1)
z <- scale(dfSvalue)




Standardize

Iiteration

### TOO PAINFUL ###

y <- ddply(x, . (loc.x, loc.y),
function (x) scale (x$value))




2011 Masters Golf




Input

4 Charl S. South Africa
3 Charl S. South Africa
! 2_ Y Charl S. South Afrlca
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Desired Output




Processing function

runningTotal <- function(df, par = masters20ll$course$par)

{

# Reorder the rows of the data frame by round

# (so that the scores are in chronological order)
# and extract the scores as a matrix

X <- as.matrix(df[order (dfSround), 1:18])

n <- nrow(x)

# Convert from an 18 x n matrix to a vector of

# length 18*n, row-wise

<- as.vector(t(x))

Calculate the running over/under score
<- cumsum(x - rep(par, n))

return (x)




base R

x <- split(df, dfSplayer)
x <- lapply(x, runningTotal)
scores <- do.call(rbind, x)

scores <- daply(df, . (player), runningTotal)




Computing group
summaries




Input

4 Charl S. South Africa
3 Charl S. South Africa
! 2_ Y Charl S. South Afrlca
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Desired Output

.t 0,'.. Dt




Why doesn’t this work!?




How many players in
each country?

countPlayers <- function(x) {
data. frame (count = length (unique (x$player)))
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How many players in
each country?

country count
South Africa
Australia

United States 2
England
Argentina
South Korea
Italy
N. Ireland
Japan
Scotland
Sweden
Spain
Germany
Colombia
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Computing group
summaries




Input

4 Charl S. South Africa
3 Charl S. South Africa
! 2_ Y Charl S. South Afrlca
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Desired Output




Strategy |

® Split by (country, round)

® Within each group:
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Strategy 2

® Split by (player, round)
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Strategy 2

scorePlayer <- function (x) ({
par <- masters20ll$courseSpar
data.frame (score = sum(x[1:18] - par))

ey }
2 : S

scores <- ddply(df, . (player, round), scorePlayer)
scores <- merge (df, scores)
daply (scores, . (country, round),

function (x) median (xS$score))




Strategy 2

round
country 1 2 3 4
South Africa -3.0 -1.0 1.0 -3.0
Australia 0.0 -2.5 0.5 -4.5
United States 0.0 -1.0 0.0 0.0
England 0.0 -2.0 -1.0 -1.5
Argentina -1.0 -2.0 -5.0 -1.0
South Korea -5.0 0.0 1.0 0.0
Italy 2.0 -2.0 -3.0 -2.0
N. Ireland -7.0 -3.0 -2.0 8.0
Japan -0.5 0.0 -1.5 0.0
Scotland 2.0 -3.0 -3.0 1.0
Sweden 0.0 -2.0 2.0 -1.0
Spain -3.0 1.0 3.0 1.0
Germany 0.0 -1.0 3.0 -2.0
Colombia -2.0 3.0 1.0 4.0



Warning

® Many problems can be fit into the split,




Don’t do this

sapply(1:100, function (i) {

#### LOTS OF STUFF HERE ####

l ply(1:708, function(i) {

#### COMPLEX THINGS ##i##




Summary

® 3 ingredients: input type, output type,
processing function

® Start by writing a processing function for a
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