Summarizing Data Part 1
DATA 606 - Statistics & Probability for Data Analytics

Jason Bryer, Ph.D. and Angela Lul, Ph.D.
February 7, 2024



One Minute Paper Results

What was the most important thing you What important question remains

learned during this class? unanswered for you?

c ways
=2 :rhdhcr overemployed
g regarding medical®  employed
strong B ind want value pr(.n(,nc.cvm lt,rr[; Y tudi
- o randamization difference samplesﬂ o bloc.kmg u IL&,‘I )
. =< 2& reliable interested . Pprocess thub @ differences’ - UPS
EgSw clusteringStUayTe e fle, clearg 3" E examples
(0 =8% e 2 09383 first = stratified poch
290 rel|ab|l|l),fqel,d P v 580B2n
- gtwo_othmg 2 pdPfE=w c understand answered
S g@gc O >=icclass Q h
o o g2 research mostly
Sa In . o2v:20 02 O resul — .5
a Sam 508820 3O W C T S § 8
z Dgsamples 58258 o= == slill © 5372
! E = a a mbdl’ﬂ{_ﬂt 5 2oy 40— S E2cao
2 - 0,) © lml._]l\l jggﬁ c o (0 % D—use =8 Jg
T~ = =can  wil g Cmo projec standard =¥ o5 @ > liability 5
2 ‘-Pv collaction — = 0: re |a || 0
2 &.LUEIIIZ(&;L 9 E ranqgm 0 S (ﬁamnlere:lnq E . 2 a 45 O_U % #Work - 3’ g
pased randomized i dU (W KE:LL 19 3 5@ need mcan v ‘-—Ir](..|leC k] =} T T
design Its . Vallde @) 2 =i popula[lnn B m2E
reésullScoyrse 5—=%° know will £ lab@never 885
replicate L eie "mar O cerlain e R ‘= using ga8
xperimental = Y = 3 o= 5 Samp ejubl -D::.irr.itr.i DS
: whether BT 8 28 £5 forward g, tcBc
xpeniments ' . = number (.,dl"r!lﬂg 10p\ g
T reprazantativa g8 statistical & effectively =

real

assignments
projects patients

2 /38



Import
l Visualise

Tidy — Transform ) — Communicate

Understand

Source: Wickham & Grolemund, 2017

3/38


https://r4ds.had.co.nz/

Tidy Data

” | |
TIDY DATA et sl v
to its structure. 99

. each column a variable
In tidy data:
e each variable forms a column
« each observation forms a row
«each cell is a single measurement

id  name color

floof gray
max  black leach row

an
cat orange 7 observation

donut gray
merlin  black
panda calico

Wickham, H. (2014). Tidy Data. Journal of Statistical Software 59 (10). DOI: 10.18637/jss.v059.i10

See Wickham (2014) Tidy data. 4/ 38
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https://vita.had.co.nz/papers/tidy-data.html

Types of Data

e Numerical (quantitative) » Categorical (qualitative)
o Continuous o Regular categorical
o Discrete o Ordinal
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Data Types in R

as.character

character )

is.character (: vector j)
as.complex list
complex j)
1s.complex
( data.frame )

as.numeric _
numeric

N

( levels )
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as.factor
factor ):
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as.integer

1s.factor

integer
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is.integer Date

as.Date

as.logical

logical :)
is.logical
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Data Types / Descriptives / Visualizations

Data Type Descriptive Stats Visualization
Continuous mean, median, mode, standard deviation, IQR histogram, density, box plot
Discrete contingency table, proportional table, median bar plot
Categorical contingency table, proportional table bar plot
Ordinal contingency table, proportional table, median bar plot
Two quantitative correlation scatter plot
Two qualitative contingency table, chi-squared mosaic plot, bar plot
Quantitative & Qualitative grouped summaries, ANOVA, t-test box plot
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Variance

Population Variance:

Consider a dataset with five values (black
points in the figure). For the largest value, the
deviance is represented by the blue line (

CEi—a_Z).

See also:
https://shiny.rit.albany.edu/stat/visualizess/
https://github.com/jbryer/VisualStats/
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Variance (cont.)

Population Variance:

In the numerator, we square each of these
deviances. We can conceptualize this as a

square. Here, we add the deviance in the y
direction.
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Variance (cont.)

Population Variance:

E(LEZ - i)z

2 _
5= N

We end up with a square.
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Variance (cont.)

Population Variance:

We can plot the squared deviance for all the
data points. That Is, each component in the

numerator Is the area of each of these
squares.
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Variance (cont.)

Population Variance:

The variance is therefore the average of the
area of all these squares, here represented
by the orange square.
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Population versus Sample Variance

Typically we want the sample variance. The
difference is we divide by n — 1 to calculate
the sample variance. This results in a slightly
larger area (variance) then if we divide by n.

Population Variance (yellow):

Z(QTZ — 21_3‘)2
N

S? =

Sample Variance (green):

2 (x; — z)°
I —

n—1
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Robust Statistics

Consider the following data randomly selected from the normal distribution:

set.seed(41)
X <= rnorm(30, mean = 100, sd = 15)
mean(x); sd(x)

## [1] 103.1934

## [1] 16.8945

median(x); IQR(x)

## [1] 103.9947

## [1] 25.68004
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Robust Statistics

(]

' median = 103.99
: . IQR = 25.68
i

mean = 103.19
S0 = 16.8%
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Robust Statistics
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Let's add an extreme value:

X <= c(x, 1000)

median = 104.95
IGR =253

mean = 13212
S0 = 161.93

= L]
- 1
]
L ]
- 1
[ ]
-
o &
. . J . .
a 250 500 50 1000
X

16 / 38




Robust Statistics

Median and IQR are more robust to skewness and outliers than mean and SD. Therefore,

. for skewed distributions it is often more helpful to use median and IQR to describe the
center and spread

. for symmetric distributions it is often more helpful to use the mean and SD to describe the
center and spread
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About legosets

To install the brickset package:

remotes: :install_github('jbryer/brickset'")

To load the load the legosets dataset.

data('legosets', package =

The legosets data has 19409 observations of 36 variables.

names (legosets)

##
##
##
##
##
##
##
##
##
##
##
##

[1]

[4]

[7]
[10]
[13]
[16]
[19]
[22]
[25]
[28]
[31]
[34]

"setID"

"name"

"themeGroup"

"released"
"bricksetURL"
"packagingType"
"thumbnailURL"
"US_dateFirstAvailable"
"UK_dateFirstAvailable"
"CA_dateFirstAvailable"
"DE_dateFirstAvailable"
"width"

'"brickset!')

"number"

"year"

"subtheme"

"pieces"

"rating"
"availability"
"imageURL"
"US_datelLastAvailable"
"UK_datelLastAvailable"
"CA_datelastAvailable"
"DE_datelLastAvailable"
"depth"

"numberVariant"
"theme"
"category"
"minifigs"
"reviewCount"
"agerange_min"
"US_retailPrice"
"UK_retailPrice"
"CA_retailPrice"
"DE_retailPrice"
"height"
"weight"

brickset
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brickset

Structure (str ®

str(legosets)
## 'data.frame': 19409 obs. of 36 variables:
## S setID ¢ int 7693 7695 7697 7698 25534 7418 7419 6020 22704 7421
#H# number i chrram o nmon3w ongn
##t numberVariant :int 88 6 4611134
#it name : chr "Small house set" "Medium house set" "Medium house set" "Large house set"
#it year : dint 1970 1970 1970 1970 1970 1970 1970 1970 1970 1970
# theme : chr "Minitalia" "Minitalia" "Minitalia" "Minitalia"
## themeGroup : chr "Vintage" "Vintage" "Vintage" "Vintage"
# subtheme : chr NA NA NA NA
## category : chr  "Normal" "Normal" "Normal" "Normal"
## released : logi TRUE TRUE TRUE TRUE TRUE TRUE
## pieces : int 67 109 158 233 NA 1 1 60 65 NA
## minifigs : int NA NA NA NA NA NA NA NA NA NA
#H bricksetURL : chr "https://brickset.com/sets/1-8" "https://brickset.com/sets/2-8" "https://brickset.com/sets/3-6" "https://brickset.com/sets/4-4"
##t rating :num 0 00 0O00O00O0O0O
#H# reviewCount :int 0010000000
## packagingType : chr "{Not specified}" "{Not specified}" "{Not specified}" "{Not specified}"
## availability : chr "{Not specified}" "{Not specified}" "{Not specified}" "{Not specified}"
agerange_min : int NA NA NA NA NA NA NA NA NA NA
## thumbnailURL : chr "https://images.brickset.com/sets/small/1-8.jpg" "https://images.brickset.com/sets/small/2-8.jpg" "https://images.brickset.com/sets/small/3-6.jpg" "https:
#t imageURL : chr "https://images.brickset.com/sets/images/1-8.jpg" "https://images.brickset.com/sets/images/2-8.jpg" "https://images.brickset.com/sets/images/3-6.jpg" "hti
#it US_retailPrice : num NA NA NA NA NA NA NA NA NA NA

+t
3

US_dateFirstAvailable: Date, format: NA NA
US_datelLastAvailable : Date, format: NA NA ...
UK_retailPrice : num NA NA NA NA NA NA NA NA NA NA
UK_dateFirstAvailable: Date, format: NA NA
UK_datelLastAvailable : Date, format: NA NA ...
CA_retailPrice : num NA NA NA NA NA NA NA NA NA NA
CA_dateFirstAvailable: Date, format: NA NA
CA_datelLastAvailable : Date, format: NA NA ...
DE_retailPrice : num NA NA NA NA NA NA NA NA NA NA
DE_dateFirstAvailable: Date, format: NA NA
DE_datelLastAvailable : Date, format: NA NA ...

height : num NA NA NA NA NA ... 19 / 38
width : num NA NA NA NA NA
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RStudio Eenvironment tab can help

Environment History Connections Git Tutorial =
“ [) | 7 Import Dataset ~ & List v (&~

R ~ 7} Global Environment ~

Data
© legosets 16355 obs. of 34 variables
$ setID :int 7693 7695 7697 7698 25534 7418 7419 6020 22704 7421 ...
$ name : chr "Small house set" "Medium house set" "Medium house set" "L..
year :int 1970 1970 1970 1970 1970 1970 1970 1970 1970 1970 ...
theme : chr "Minitalia" "Minitalia" "Minitalia" "Minitalia" ...
themeGroup : chr "Vintage" "Vintage" "Vintage" "Vintage" ...
subtheme : chr NA NA NA NA ...
category : chr "Normal" "Normal" "Normal" "Normal" ...
released : logi TRUE TRUE TRUE TRUE TRUE TRUE ...
pieces :int 67 109 158 233 NA 1 1 60 65 NA ...
minifigs : int NA NA NA NA NA NA NA NA NA NA ...
bricksetURL : chr  "https://brickset.com/sets/1-8" "https://brickset.com/sets..
rating cnum 0000000000 ...
reviewCount :int 0010000100 ...
packagingType : chr "{Not specified}" "{Not specified}" "{Not specified}" "{No..
availability : chr  "{Not specified}" "{Not specified}" "{Not specified}" "{No..
agerange_min : int NA NA NA NA NA NA NA NA NA NA ...
US_retailPrice : num NA NA NA NA NA 1.99 NA NA 4.99 NA ...

US_dateFirstAvailable: Date, format: NA NA NA NA ...
US_dateLastAvailable : Date, format: NA NA NA NA ...
UK_retailPrice : num NA NA NA NA NA NA NA NA NA NA ...
UK_dateFirstAvailable: Date, format: NA NA NA NA ...
UK_dateLastAvailable : Date, format: NA NA NA NA ...
CA_retailPrice : num NA NA NA NA NA NA NA NA NA NA ...
CA_dateFirstAvailable: Date, format: NA NA NA NA ...
CA_datelLastAvailable : Date, format: NA NA NA NA ...
DE_retailPrice : num NA NA NA NA NA NA NA NA NA NA ...
DE_dateFirstAvailable: Date, format: NA NA NA NA ...
DE_dateLastAvailable : Date, format: NA NA NA NA ...

height : num NA NA NA NA NA ...

width : num NA NA NA NA NA ...

depth : num NA NA NA NA NA NA NA NA 5.08 NA ...

weight : num NA NA NA NA NA NA NA NA NA NA ...

thumbnailURL : chr  "https://images.brickset.com/sets/small/1-8.jpg" "https://..

R I i A - N e I AR o A e N e e i e L

imageURL : chr "https://images.brickset.com/sets/images/1-8.jpg" "https:/.. 20 / 38



Table View

Show| 10 WV |entries Search:
setlD name year theme themeGroup category US_retailPrice pieces minifigs rating
1 9712 Darth Maul 2012 Gear Miscellaneous Gear 499 37
2 28411 TIE Fighter Attack 2019  Star Wars Licensed Normal 19.99 77 2 35
3 24252 LEGO Minifigures - Series 14 - Monsters {Random bag} 2015  Collectable Minifigures  Miscellaneous Random 0
4 1448  Head Stand 1998  Town Modern day Normal 96 3 0
5 32020  Mania Magazine March - April 1995 1995  Books Miscellaneous Book 0
6 28352  Genius LEGO Inventions with Bricks You Already Have 2018  Books Miscellaneous Book 0
7 34334 Friendship Flowers 2023  Friends Modern day Normal 84 3.8
8 31865  BRICK KICKS Summer 1991 1991  Books Miscellaneous Book 0
9 31061 LEGO Space Projects: 52 Galactic Models 2021 Books Miscellaneous Book 0
10 30688  James Potter 2020  Collectable Minifigures  Miscellaneous Normal 7 1 3.8
Showing 1to 10 of 100 entries Previous T 2 3 4 5 10 Next
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Data Transformation with dplyr : : cHEAT SHEET

dplyr functions work with pipes and expect tidy data. In tidy data:

I - 7 pipes

LAl

Each variable isin  Each observation, or x Y= Fly)
its own column case, is in its own row becomes f{x, y)

These apply summary functions to columns to create a new
table of summary statistics. Summary functions take vectors as
input and return one value (see back).

summary function

summarise|.data, ...
Compute table of summaries.

(mtcars, avg = (mpg)}
count(x, ..., wt=MNULL, sort = FALSE)
L Count number of rows in each group defined
] by the variables in ... Also tally().
countfiris, Species)
VARIATIONS

summarise_all() - Apply funs to every column.
summarise_at() - Apply funs to specific columns.
summarise_if{} - Apply funs to all cols of one type.

Use group_by() to create a "grouped” copy of a table.
dplyr functions will manipulate each "group" separately and
then combine the results.

mtcars %=>%
BE  oroup byjcyl) %%
- ~umm summarise{avg = mean(mpg))
H g PE
group_by(.data, ..., add = ungroup(x, ...}
FALSE}) Returns ungrouped copy
Returns copy of table of table.
grouped by ... ungroup(g_iris)

g_iris < group_by(iris, Species)

GStudio

Data Wrangling Cheat Sheet

EXTRACT CASES

Row functions return a subset of rows as a new table.

- filter(.data, ...) Extract rows that meet logical
criteria. filter(iris, Sepal Length = 7}

distinet(.data, ..., keep_all = FALSE) Remove

- rows with duplicate values.
distinct{iris, Species)
sample_frac(tbl, size = 1, replace = FALSE,

. weight = NULL, .env = parent.frame(}) Randomly
select fraction of rows.
sample_fracfiris, 0.5, reploce = TRUE)
sample_n(tbl, size, replace = FALSE, weight =
MNULL, .env = parent.frame()) Randomly select
size rows. sample_nfiris, 10, replace = TRUE)}
slice(.data, ...) Select rows by position.

. slice(iris, 10:15}

top_n(x, n, wt) Select and order top n entries (by
group if grouped data). top_n(iris, 5, Sepol Width)

Logical and boolean operators to use with filter()

- = is.naf) Woine | xorf)
= lis.nall !
gic and ?Comparison for help.

=

ARRANGE CASES
arrange(.data, ...) Order rows by values of a

- column or columns {low to high], use with
desc() to order from high to low.
arrange(mtcars, mpg)
arrange({mtcars, desc(mpg))
ADD CASES
. add_row(.data, ..., before = NULL, .after = NULL)

Add one or more rows to a table.
add_row(faithful, eruptions = 1, waiting = 1)

EXTRACT VARIABLES
Column functiens return a set of columns as a new vector or table.

pull{.data, var =-1) Extract column values as
- avector. Choose by name or index.
pulifiris, Sepal. Length)

select(.data, ...)
- Extract columns as a table. Also select_if().
selectfiris, Sepal.Length, Species)

Use these helpers with select (),

e.qg. selectfirs, starts_with{"Sepal”))
contains(match) num_range(prefix, range) :, e.g. mpgicyl
ends_with(match) one_of(... -, &.8, -Species
matches(match)  starts_with{match)

MAKE NEW VARIABLES
These apply vectorized functions to columns. Vectorized funs take
vectors as input and return vectors of the same length as output
(see back).

vectorized function

mutate(.data, ...)

- Compute new column(s).
mutate{mtcars, gpm = 1/mpg)
. transmute(.data, ...)

Compute new columnis), drop others.
transmute(mtcars, gpm = 1/mpg)

mutate_all(.tbl, funs, ...} Apply funs to every
Rl column. Use with funs(). Also mutate_if().

mutate_all{faithful, funsflog(.), log2({ 1)}

mutate_iffiris, is.numeric, funs(log(.J})

mutate_at(.thl, .cols, funs, ...) Apply funs to
specific columns. Use with funs(), vars() and
the helper functions for select().
mutate_at{iris, vars -Species), funs(log)})

add_column(.data, ..., before = NULL, .after=
NULL) Add new columni(s). Also add_count(),
add_tally(). add_column{mtcars, new =1:32)

rename(.data, ...) Rename columns.
renamefiris, Length = Sepal.Length)

RStudio® is a trademark of RStudiao, Inc. + CC BY SA RStudio « info@rstudio.com « 844-448-1217 » rstudio.com + Learn maore with browseVignettesipackage = ¢{"dplyr”, "tibble”]] « dplyr 0.7.0+ tibble 12.0 + Updated- 2017-03
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Tidyverse vs Base R

R Syntax Comparison

Dollar sign syntax

Formula syntax

CHEAT SHEET

Tidyverse syntax

goal(data$x, datasy)

goal(y~x|z, data=data, group=w)

data %>% goal(x)

SUMMARY STATISTICS:
one continuous variable:
mean (mtcars$mpg)

one categorical variable:
table(mtcars$cyl)

two categorical variables:
table(mtcars$cyl, mtcars$am)

one continuous, one categorical:
mean (mtcars$mpg [mtcars$cyl==4])
mean (mtcars$mpg [mtcars$cyl==6])
mean(mtcars$mpg [mtcars$cyl==8])

SUMMARY STATISTICS:
one continuous variable:
0saic::mean(~mpg, data=mtcars)

one categorical variable:
aic::tally(~cyl, data=mtcars)

two categorical variables:
nosaic::tally(cyl~am, data=mtcars)

one continuous, one categorical:
mosaic::mean(mpg~cyl, data=mtcars)

SUMMARY STATISTICS:
one continuous variable:

mtcars %>% d

one categorical vanable
mt cars %>% r

/r::summarize(mean(mpg))

:group_by(cyl) %>%
summarlze(n()) the pipe

two categorical variab\es:

mtca rs %>%

:group_by(cyl, am) %>%
summarlze(n( ))

one continuous, one categorical:

mtcars %>%

group_by(cyl) %>%
:summa rlze(mean(mpg) )

PLOTTING:

PLOTTING:

PLOTTING:

one continuous variable: one continuous variable: one continuous variable:
hist(mtcars$disp) attice::histogram(~disp, data=mtcars) ot2::qplot(x=mpg, data=mtcars, geom = "histogram")
boxplot(mtcars$disp) lattice: :bwplot(~disp, data=mtcars) 2::qplot(y=disp, x=1, data=mtcars, geom="boxplot")

one categorical variable:
barplot(table(mtcars$cyl))

two continuous variables:
plot(mtcars$disp, mtcars$mpg)

one categorical variable:
mosaic::bargraph(~cyl, data=mtcars)

two contmuous variables:
::xyplot(mpg~disp, data=mtcars)

one categorical variable:
qggplot2

gplot(x=cyl, data=mtcars, geom="bar")

two continuous variables:

ggplot2:

:gplot(x=disp, y=mpg, data=mtcars, geom="point")

tidyverse

two categorical variables: two categorical variables:

two categorlca\ variables:
mosaicplot(table(mtcars$am, mtcars$cyl)) mosaic

bargraph(~am, data=mtcars, group=cyl) oc gplot(x=factor(cyl), data=mtcars, geom="bar") +
facet_grid(.~am)

one continuous, one categorical: one continuous, one categorical:
histogram(mtcars$disp [mtcars$cyl==4]1) ) :histogram(~disp|cyl, data=mtcars) one continuous, one categorical:
histogram(mtcars$disp[mtcars$cyl==6]) ggplot2::gplot(x=disp, data=mtcars, geom = "histogram") +
histogram(mtcars$disp [mtcars$cyl==81) lattice: :bwplot(cyl~disp, data=mtcars) facet_grid(.~cyl)

boxplot(mtcars$disp[mtcars$cyl==4]) jgplot2::

boxplot(mtcars$disp[mtcars$cyl==6]) . a
boxplot(mtcars$disp [mtcars$cyl==8]) The va I'Iety of R Syntaxes give

gplot(y=disp, x=factor(cyl), data=mtcars,
geom="boxplot")

vvvvv «“ ”
WRANGLING: you many ways to say the WRANGLING:
subsetting: i subsetting:
' mtclars [mtcars$mpg>30, | same thlng mt‘écarsI %>% dplyr::filter(mpg>30)

making a new variable:
mtcars$efficient [mtcars$mpg>30] <- TRUE
mtcars$efficient [mtcars$mpg<30] <- FALSE

Qj; SMITH COLLEGE

making a new variable:
mtcars <- mtcars %>%
dplyr::mutate(efficient = if_else(mpg>30, TRUE, FALSE))

read across the cheatsheet to see how different
syntaxes approach the same problem

RStudio® is a trademark of RStudio, Inc."" CC BY Amelia McNamara « amcnamara@smith.edu « @AmeliaMN « science.smith.edu/~amcnamara/ « Updated: 2018-01

23/ 38


file:///Users/jbryer/Dropbox%20(SPS)/Teaching/DATA606%202024%20Spring/Slides/images/R_Syntax_Comparison.jpeg
file:///Users/jbryer/Dropbox%20(SPS)/Teaching/DATA606%202024%20Spring/Slides/images/R_Syntax_Comparison.jpeg

Pipes %>% and |>

The pipe operator (%>%) introduced with the magrittr R package allows for the chaining
of R operations. Base R has now added their own pipe operator ( |>). They take the
output from the left-hand side and passes it as the first parameter to the function on
the right-hand side. Ceci. mest pas une fige.

You can do this in two steps: Using the pipe ( |>) operator we can chain
these calls in a what is arguably a more

tab_out <- table(legosets$category) .

T ) readable format:

Or as neSted fUﬂCtiOﬂ Ca“S table(legosets$category) |> prop.table()

prop.table(table(legosets$Scategory))

##
H# Book Collection Extended Gear Norma'l Other

44 0.034468546 0.031377196 0.028749549 0.154515946 0.684682364 0.062599825 24 | 38




Filter

N KEEP ROWS THAT
s-atisfy

" yout CONDITIONS

keep rows *-'hf ONLY . y
rﬂ?ﬁ‘_;-\dliﬁ"" IF- 4ype MATCHES “otter’ "’"‘:‘" Site MATCHES "bay’

filter(df, type == “otter” & 'site == “bay”)

lotter |urchin | ba

Shark | seal
rOthleﬁy: abm DR LT T

Otfter | crab
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Logical Operators

e !a - TRUE If ais FALSE

e a ==b - TRUE if a and be are equal

e a !=b -TRUE Ifaand b are not equal

e a>b -TRUEIfais largerthan b, but not equal

e a>=b -TRUEIfais larger orequaltob

e a < b -TRUEIfaissmallerthan be, but not equal
e a<=b -TRUE Ifaissmaller orequaltob

e a %in% b - TRUEifaisin b where b is a vector

which( letters %in% c('a','e',"i','o','u') )
#% [1] 1 5 9 15 21

e a | b-TRUEIfaorbare TRUE
e a &b -TRUEIfaandb are TRUE
e isTRUE(a) - TRUE if ais TRUE

26 / 38



dplyr

mylego <- legosets %>% filter(themeGroup == 'Educational' & year > 2015)

Base R

mylego <- legosets[legosets$themeGroups == 'Educaitonal' & legosets$year > 2015,]

nrow(mylego)

## [1] 99

27 | 38



Select

dplyr

mylego <- mylego %>%

Base R

mylego <- mylego[,c('setID', 'pieces', 'theme',

"availability',

'US_retailPrice',

select(setID, pieces, theme, availability, US_retailPrice, minifigs)

'minifigs')]

17}@

4

yverse

head (mylego, n = 4)

##
##
##
##
##

A W N R

setID pieces
26803 103
26689 142
26804 98
26277 188

theme availability US_retailPrice minifigs

Education {Not specified}
Education {Not specified}
Education {Not specified}
Education Educational

NA 6
NA 4
NA 6
94.95 NA

28 / 38



Relocate

dPlyr |o ) De{au;jm}eb;m:gow

- before o .after
ot S

ee
beeF
beep
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dplyr

mylego %>% relocate(where(is.numeric), .after = where(is.character)) %>% head(n = 3)

# theme availability setID pieces US_retailPrice minifigs
## 1 Education {Not specified} 26803 103 NA 6
## 2 Education {Not specified} 26689 142 NA 4
## 3 Education {Not specified} 26804 98 NA 6
Base R

mylego2 <- mylego[,c('theme', 'availability', 'setID', 'pieces', 'US_retailPrice', 'minifigs')]
head (mylego2, n = 3)

#it theme availability setID pieces US_retailPrice minifigs
## 1 Education {Not specified} 26803 103 NA 6
## 2 Education {Not specified} 26689 142 NA 4

## 3 Education {Not specified} 26804 98 NA 6 30 / 38



dplyr:rename(}
RENAME COLUMNS™
df %>%rename(lair =site)

spetigs- nemes\S  status i \airs \

narwhal unknown ocean
chicken active coop
pika active mountain

*Gee rename_with() fo rename
using o function.




Rename 2

dplyr

mylego %>% dplyr::rename(USD = US_retailPrice) %>% head(n = 3)

# setID pieces theme availability USD minifigs
## 1 26803 103 Education {Not specified} NA 6
## 2 26689 142 Education {Not specified} NA 4
## 3 26804 98 Education {Not specified} NA 6
Base R

names (mylego2) [5] <- 'USD'
head (mylego2, n = 3)

#it theme availability setID pieces USD minifigs
## 1 Education {Not specified} 26803 103 NA 6
## 2 Education {Not specified} 26689 142 NA 4

## 3 Education {Not specified} 26804 98 NA 6 32 /38



Mutate




Mutate 2

dplyr

mylego %>% filter(!is.na(pieces) & !is.na(US_retailPrice)) %>%
mutate(Price_per_piece = US_retailPrice / pieces) %>% head(n = 3)

# setID pieces theme availability US_retailPrice minifigs Price_per_piece
## 1 26277 188 Education Educational 94 .95 NA 0.5050532
## 2 25949 280 Education Educational 224 .95 NA 0.8033929
## 3 25954 1 Education Educational 14.95 NA 14.9500000

Base R

mylego2 <- mylego[!is.na(mylego$US_retailPrice) & !is.na(mylego$Price_per_piece),]
mylego2S$Price_per_piece <- mylego2$Price_per_piece / mylego2$US_retailPrice
head (mylego2, n = 3)

## [1] setID pieces theme availability
## [5] US_retailPrice minifigs Price_per_piece 34/ 38
## <0 rows> (or 0O0-lencth row.names)



Group By and Summarize s

legosets %>% group_by(themeGroup) %>% summarize(mean_price = mean(US_retailPrice, na.rm = TRUE),
sd_price = sd(US_retailPrice, na.rm = TRUE),
median_price = median(US_retailPrice, na.rm = TRUE),
n=n(),
missing = sum(is.na(US_retailPrice)))

## # A tibble: 17 x 6

# themeGroup mean_price sd_price median_price n missing
H# <chr> <dbl> <dbl> <db1l> <int> <int>
## 1 Action/Adventure 40.2 38.9 30.0 1474 779
## 2 Art and crafts 34.9 47.7 17.5 97 9
## 3 Basic 21.6 19.2 15.0 873 733
## 4 Constraction 16.4 12.4 13.0 502 284
## 5 Educational 182. 188. 130. 503 465
## 6 Girls 35.8 24.0 23.0 240 227
## 7 Historical 34.2 32.4 20.0 473 400
## 8 Junior 22.0 10.1 20.0 228 165
## 9 Licensed 53.3 T1.7 30.0 2775 1066
## 10 Miscellaneous 20.7 29.2 13.0 6253 3961
## 11 Model making 74.3 92.1 40.0 771 384
## 12 Modern day 38.2 35.6 30.0 2469 1535
## 13 Pre-school 30.8 22.7 25.0 1562 1103
## 14 Racing 26.8 26.5 15.0 270 176 35/38



Describe and Describe By

library(psych)
describe(legosetss$US_retailPrice)

## vars n mean sd median trimmed mad min max range skew kurtosis
## X1 1 7483 38.96 56.5 19.99 27.7 17.79 1.49 849.99 848.5 5.32 44.74
HH# se
## X1 0.65

describeBy(legosets$SUS_retailPrice, group = legosets$availability, mat = TRUE, skew = FALSE)

#Ht item groupl vars n mean sd min max range se
## X11 1 {Not specified} 1 1831 26.84733 39.96747 1.49 789.99 788.5 0.9340335
## X12 2 Educational 1 12 212.86667 105.88283 14.95 399.95 385.0 30.5657410
## X13 3 LEGO exclusive 1 1039 57.21203 106.63125 1.99 849.99 848.0 3.3080857
## X14 4 LEGOLAND exclusive 1 2 4.99000 0.00000 4.99 4.99 0.0 0.0000000
## X15 5 Not sold 1 1 12.99000 NA 12.99 12.99 0.0 NA
## X16 6 Promotional 1 5 4.79000 0.83666 3.99 5.9% 2.0 0.3741657
#4# X17 7 Promotional (Airline) 1 0] NaN NA Inf -Inf -Inf NA
## X18 8 Retail 1 4290 37.55889 38.44918 1.99 699.99 698.0 0.5870275
## X19 9 Retail - limited 1 302 63.54381 70.91908 2.49 449.99 447.5 4.0809343
## X110 10 Unknown 1 1 3.99000 NA 3.99 3.99 0.0 NA
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Additional Resources

For data wrangling:

dplyr website: https://dplyrtidyverse.org
R for Data Science book: https://r4ds.had.co.nz/wrangle-intro.html

Wrangling penguins tutorial: https://allisonhorst.shinyapps.io/dplyr-learnr/#section-welcome
Data transformation cheat sheet: https://github.com/rstudio/cheatsheets/raw/master/data-transformation.pdf
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One Minute Paper

Complete the one minute paper: https://forms.gle/)cw55CYvc6Ym8ASF7
1. What was the most important thing you learned during this class?

2. What important question remains unanswered for you?
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