Lecture 14: Reshaping
data



So far

e select: choose certain columns

e Tilter: choose certain rows

e summarilze: calculate summary statistics
e group_by: group rows together

e nutate: create new columns

e count: count the number of rows

e arrange: re-order the rows

e across: apply functions across columns



Back to the dog data
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sc_data <- cleaned data |>
select (RID, GroupAssignment,

sc_data

RID GroupAssignment

1

00 o U1l xWDN

9
10
11
12
13

Control
Direct
Indirect
Control
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Control
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sc_pre

.900000
.150000
.100000
.650000
.650000
.350000
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sc_pre,

sc_post
.800000
.263158
.150000
.100000
.600000
.650000
.400000
.650000
.150000
.750000
.800000
.250000
.600000
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Question: What if we want to fit a model with this data?
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Fitting a model
Want code that looks like this:

Im (score ~ GroupAssignment + stage, data = sc_data)

Problem: We don’t ha} a colqu stage! Or a column for
score!
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pivot_longer we sepe  5C PeSE olumas
sc_data |> //f\,//\v/ﬁ~\\\ /R\ e

pivot longer(cols = c(sc_pre, sc _post),

names to = "stage",
values to = "score")
_T Ny C ol (B%\h}@a@ VAV VNCEAN @p

# A tibble: 568 x 4

: (& R
RID GroupAssignment stage N colymnnS

SCOr

<int> <chr> <chr> <dbl>
1 1 Control sc_pre 3.9 .
2 1 Control sc_post 3.8 AN \ A S, SC~Po5F
3 2 Direct sc_pre 5.15 \ o
4 2 Direct sc_post 5.26 CoturmnS Clern< o~
5 3 Indirect sC pre 4.1

— N w

6 3 Indirect sc_post 4.15 Co\evmn, Cﬁ#“Qg
7 4 Control sC_pre 4.65 N .
8 4 Control sc_post 5.1 S (ot
9 5 Direct sc_pre 3.65
0 5 Direct sc_post 3.6

FH

i 558 more rows



pivot longer

J &l id [measurement| value
3% A [bpt\ | /f00
i |od)) Go2) A | Lo ) ||
SECEEDIN g e I
B 140 | 115
B bp2 115
C 120 | 125
C bpl 120
O |3 |47
C bp2 125
D | el \l>]
df |> D | w2 EEl
pivot longer(
cols = bpl:bp2,
names_to = "measurement",
values to = "value”

)

(Image from R for Data Science)



pivot longer

Another example:

# A tibble: 260 x 38

Adult (15+) literacy rate ..

©1980° "1981°
<chr>

<dbl> <dbl>

1 Afghanistan
NA

2 Albania
NA

3 Algeria
NA

4 Andorra
NA

5 Angola

1

~1975°

<dbl>

NA

NA

NA

NA

NA

"1976°

<dbl>

NA

NA

NA

NA

NA

~1977"

<dbl>

NA

NA

NA

NA

NA

~1978"

<dbl>

NA

NA

NA

NA

NA

How might we want to restructure this data?
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~1979°

<dbl>

4.

NA

NA

NA

NA

99

NA

NA

NA

NA

NA



pivot longer

# A tibble: 260 x 38
Adult (15+) literacy rate ..1 "1975"
©1980° "1981°

<chr> <dbl>
<dbl> <dbl>
1 Afghanistan NA
NA
2 Albania NA
NA
3 Algeria NA
NA
4 Andorra NA
NA
5 Angola NA
1itF |>

"1976°

<dbl>

NA

NA

NA

NA

NA

rename (country = starts with("Adult"))

pivot longer (

cols = -country,{ 97V@¥“&»\ e Qe o™

N
names to = ..., ”“%ﬁzkr

values_to = D\A?J&%9NQJ€“

~

| >

1977"

<dbl>

NA

NA

NA

NA

NA

~1978"

<dbl>

NA

NA

NA

NA

NA

~1979°

<dbl>

NA

NA

NA

NA

ooy

.99

NA

NA

NA

NA
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pivot longer

1litF |>
rename (country = starts with("Adult")) |[>
pivot longer (

cols = -country,

names to = "year",

values to = "literacy rate"
) [>

drop na(literacy rate)

# A tibble: 571 x 3

country year literacy rate

<chr> <chr> <dbl>
1 Afghanistan 1979 4.99
2 Afghanistan 2011 13
3 Albania 2001 98.3
4 Albania 2008 94.7
5 Albania 2011 95.7
6 Algeria 1987 35.8
7 Algeria 2002 60.1
8 Algeria 2006 63.9
9 Angola 2001 54.2
0 Angola 2011 58.6

¥~

i 861 more rows



pivot longer

1litF |>
rename (country = starts with("Adult")) |[>
pivot longer (
cols = -country,

names to = "year"
values to = "literacy rate"),

values drop na = T
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# A tibble: 571 x 3 | \H*¢&Lér\ﬁﬁk;>
country year literacy rate
<chr> <chr> <dbl>

1 Afghanistan 1979 4.99
2 Afghanistan 2011 13

3 Albania 2001 98.3
4 Albania 2008 94.7
5 Albania 2011 95.7
6 Algeria 1987 35.8
7 Algeria 2002 60.1
8 Algeria 2006 63.9
9 Angola 2001 54.2
0 Angola 2011 58.6

E

i 861 more rows



Back to the dog data

sc_data |>
pivot longer(cols = c(sc_pre, sc post),

names to = "stage",
values to = "score")
# A tibble: 568 x 4
RID GroupAssignment stage score (&ﬂkn
<int> <chr> <chr>  <dbl> Gconp FSSicpnmant Type Steep Se
1 1 Control sCc pre 3.9
2 1 Control sc_post 3.8 NG A
3 2 Direct sc_pre 5.15 Se 008y 38
4 2 Direct sc_post 5.26
5 3 Indirect sc_pre 4.1
6 3 Indirect sc_post 4.15
7 4 Control sc_pre 4.65
8 4 Control sc_post 5.1
9 5 Direct sc_pre 3.65
10 5 Direct sc_post 3.6
# i 558 more rows R;\\\
STege-

Does the stage column only contain information about
stage? e of asguemen



Back to the dog data "

sc_data |> Ay 2
pivot longer(cols = c(sc_pre, sc post),
names to = c("measurement", "stage'"),

SC ?05*

names_sep = =, (=S peced N 8 o cf%yﬂachquﬂ’b _—
values to = "score")

# A tibble: 568 x 5
RID GroupAssignment measurement stage score

<int> <chr> <chr> <chr> <dbl>
1 1 Control sc pre 3.9
2 1 Control scC post 3.8
3 2 Direct sc pre 5.15
4 2 Direct sc post 5.26
5 3 Indirect sc pre 4.1
6 3 Indirect sc post 4.15
7 4 Control scC pre 4.65
8 4 Control sc post 5.1
9 5 Direct sc pre 3.65
0 5 Direct sc post 3.6

FH

i 558 more rows



Working with all the measurements

cleaned data |> P vt 2\ colunamrS

. ) —
pivot longer(cols = -c(RID, GroupAs31gnment)f" tcept ﬂLw>i(£c Ax\
names to = c("measurement", "stage'"), “p b

names_sep = " ", [~ S{QVJ&&QA? oS b
values to = "score") 3
# A tibble: 4,544 x 5

RID GroupAssignment measurement stage score

<int> <chr> <chr> <chr> <dbl>

1 1 Control pa pre 3.2
2 1 Control pa post 3.8
3 1 Control happiness pre 2.33
4 1 Control happiness post 3.33
5 1 Control sc pre 3.9
6 1 Control sc post 3.8
7 1 Control fs pre 6.12
8 1 Control fs post 6
9 1 Control stress pre 2

10 1 Control stress post 2

# i 4,534 more rows



Fitting a model

long data <- cleaned data |>

pivot longer(cols = -c(RID, GroupAssignment),
names to = c("measurement", "stage'"),
names _sep = " ",
values to = "score")

lm(score ~ GroupAssignment + stage, data = long data)

Call:
Im(formula = score ~ GroupAssignment + stage, data = long data)

)\
Coefficients: RN 12 SO\ e SR AT (P&vg&TQS%/\CA&lﬂ; SCVEjT:B
(Intercept) GroupAssignmentDirect
GroupAssignmentIndirect
3.16307 -0.10118
-0.04836
Rt (i Upem = Crop 7 Stege )

But what if I want to fit a separate model for each well-

° . _ ° ? _ae.O\h
beina/ill-beina measurement® Lm Shae P heppiacss SO



pivot longer

# A tibble: 4,544 x 5
RID GroupAssignment measurement stage score

<int> <chr> <chr> <chr> <dbl>
1 1 Control pa pre 3.2
2 1 Control pa post 3.8
3 1 Control happiness pre 2.33
4 1 Control happiness post 3.33
5 1 Control sc pre 3.9
6 1 Control scC post 3.8
7 1 Control fs pre 6.12
8 1 Control fs post 6
9 1 Control stress pre 2
10 1 Control stress post 2

# i 4,534 more rows

Perhaps we want to have a column for stage, and a column
for each measurement?
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pivot longer(cols = -c(RID\GroupAssi ent)%ﬁ/ Z{fﬁﬁi (o
names to = c (' .value' ééi?;Eg),

=

names sep = ﬂ_YL\\
— Al b
# A tibble: 568 x 11 Sepect= e > 3 — ra Y o~
RID GroupAssignment stage pa happiness sc fs stress NI
homesick ggr e
<int> <chr> <chr> <dbl> <dbl> <dbl> <dbl> <int> Steeg
<int> CQ"\”)‘&Q\»Q %’LQ
1 1 Control pre 3.2 2.33 3.9 6.12 2
3 NISEINS
32 1 Control post 3.8 3.33 3.8 6 2 ook o
3 2 Direct pre 3 3.33 5.15 5.25 2 T o)
4 _ ) Cﬁhkqu
24 2 Direct post 3.2 4 5.26 6 A eg
5 3 Indirect pre 2.8 2.67 4.1 5.38 4
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pivot wider

long data
# A tibble: 4,544 x 5

RID GroupAssignment measurement

<int> <chr> <chr>

1 1\Control pa
2 ontrol pa
3 ontrol happiness
4 ontrol happiness
5 ontrol sc
6 ontrol sc
7 ontrol fs
8 ontrol fs
9 Control stress
10 Control stress
# i 4,534 more rows
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pivot wider

long_data |> [ colomming et
pivot wider(id cols = c(RID, GroupAssignment, stage), LMi—deFVfV”%—

names from = measurement, <— U C
. R B

values from = score) e o Supene " Caolprmn
v

# A tibble: 568 x 11 S e~tes  Gron ~ Scoe colyvmn
RID GroupAssignment stage pa happiness sc fs stress
homesick
<int> <chr> <chr> <dbl> <dbl> <dbl> <dbl> <dbl>
<dbl>
1 1 Control pre <::::> 2.33 3.9 6.12 2
3
2 1 Control post 3.8 3.33 3.8 6 2
3
3 2 Direct pre 3 3.33 5.15 5.25 2
4
4 2 Direct post 3.2 4 5.26 6 1
2

5 3 Indirect pre 2.8 2.67 4.1 5.38 4



Class activity

https://sta279-
f23.github.io/class_activities/ca_lecture_14.html






