Univariate data analysis



Loading Nations.txt

» We want to load Nations.txt located in ...
» C:/Program Files/R/R-2.13.0/library/Rcmdr/etc/ ...
» And call it mydata

File Edit | Data Statistics Graphs  Models  Diskributions  Tools  Help

R Draka Mew data set.. |a set | Model: | <Mo ackive modsl=
andr

Load data set, ..

| Data in packages L4 from SP33 data set..,

mydate Active data set ¥ from Minitab data set...
reac Manage wvariables in active data set ¥ from STATA data set... tions.
He o iy ST T A from Excel, Access or dEase data set. ., TRUE)

«

Dukput wWindow



Extracting variables from the data set

» To refer to the variables we type
name-dataset$name-variable

» Put the sign $ between name of the data set and the variable
you want to see.

names (mydata)

mydata$GDP



mmander

File. Edit Data Statistics Graphs Models Distributions  Tools  Help

:ale( Data sety] mydats 1 Edit data set | Wiew data set | Madel: ‘ Mo ackive model>

Seript Window

nanes (mydatg)

# put the gollar sign between the name of the data and of variable
# to get the values of the wvarisble
mydatadGh

A

Cubpuk \Window

> namesd (mydata)
[1] "TFR™ "foontraception™ "finfant.wortalicy™ "GDR'
[5] "region™

# put the Sign between the name of the data and of wvariable

# to pet th®Values of t,h

> wydatafGDhE

[13] 12545 2073 Z80 7173 994 Z6382 Z569 391 168 209
[25] 4510 16683 1518 165 205 130 B27 18943 204 379
[37] 582 2215 367 1008 5432 26596 4014 1953 11455 4450
[42] 893 2831 1508 ML 1565 973 1660 388 96 2433

[1] z3545 863 1531 jops L 355 63966 8055 354 Z0046 Z9006

271
1387

117

96



Graphical displays - barchart

File Edit Data Statistics | Graphs Models Distributions  Tools  Help

Eﬂx Data set:

Script Window

]
Qukput Window

Color palette...

Index plot...

Histagram. ..
Stem-and-leaf display. ..
Boxplot...

Quantile-cormpatison plak. ..

Scatterplot, .,
Scatterplot matrix, ..,
Line graph...

#¥ conditioning plot...
Flok of means. ..

Strip chart...

Ear gr‘aph. na
Pie chart...

30 graph
Save graph ko file

odel: | <Mo active model=



Graphical displays - barchart cont.

% Commander

File Edit Data Stakistics Graphs Models  Distributions  Tools  Help

:uRnﬂ: Data set: | mydata Edit data set | Wigw data set | Model: | =Mo active model=

Scripk Window

Il xd

‘ariable (pick one)

rFs
i

(o4 I Cancel | Help

L}

Cukbput window




Graphical displays - barchart cont.
» This one is with the default settings
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| | |
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Graphical displays - barchart cont.

» Use the Script Window to obtain 'pretty’ barchart: col to set
up the color, and main, for the main title, and store
frequencies/stats in a variable b by writing b = barplot(...)

barplot (table (mydata$region),xlab="region",
ylab="Frequency",col="blue",main="My Barchart")

# For all options of command barplot, type:

?barplot



mmander

File Edit Data Statistics Graphs Models Distributions  Tools Help

:anh Data set: | mydata Edit data set | View data set | Model: | <No active model=

Script window

b<-barplot (table mydatajregion), xlasb="region", vlab="Frecquency",

=f"blue",""HY FIRST, REALLY COOL BARCHART")

ICE|

Cutpuk Window

> b<-barplot (table (mydatajregion), xlsb="region", ylsb="Frequency"”,
+ col="blue", main="MY¥ FIRST, REALLY COOL BARCHART"™)

L T -

[1,1
[z,1
[3.1
[4,1
[5.1

L T e o R




Graphical displays - barchart cont.

» This is the result

MY FIRST, REALLY COOL BARCHART

Africa Americas Asia Europe Oceania

Frequency
30 40 50
L L |

20
|
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|

region



Graphical displays - histogram

> A histogram is a graphical display of tabulated frequencies,
shown as bars. It shows what proportion of cases fall into
each of several categories.

» Procedure:
Graph = Histogram
Select the variable of interest

Select the axis scaling

OK



Graphical displays - histogram

File Edi Data Statistics | Graphs Models Distrbubions  Tools  Help
Color palette... il
Indesx plat...
Hi: Fan. . . —
Stem-and-leaf display.., ed")
Boxplot...
Quantile-comparison plak. .,
Scatterplok. .

Scatterplot matrix, ..
Line graph...
*¥ conditioning plat...

Data set:

:anh ata sel
St tiinden |
he-hist (mydatafGDh
h

Plot of means. ..

Strip chart...

_I EBar graph...
Fie chart..,

Qutput Window 30 graph »
Save graph to file r

|> h<-hist (mydata$GDP, right=FALSE, col="red")

> h
ihreaks
[1] 0 5000 10000 15000 20000 25000 30000 35000 40000 45000

joounts
[1] 138 18 o 1z 41l 2 1 3

jintensities
[1] 1.401015e-04 1.527411e-05 9.137056e-06 1.218274e-05 4.060914e-06
[6] 1.015228e-05 Z.030457e-06 1.0152Z25e-06 3.045655e-06

I




Graphical displays - histogram

» For all options of command hist, type:
7hist

» Use the menu or/and modify in the Script Window to change
color, etc and get stats

» Set right to FALSE to exclude right-end point of the
intervals
hist (mydata$GDP ,right=FALSE,col="red")

» Other nice options, using for example,

xlab="GDP" ,main="My Histogram"



Graphical displays - histogram cont.

» This is the result

Histogram of mydata$GDP

100 120 140
1

Frequency
40 60 80
L L

20

T T T T 1
0 10000 20000 30000 40000

mydata$GDP



Graphical displays - boxplot

> A boxplot graphically visualise data through their five-number
summaries: the smallest observation (minimum), lower
quartile (QI), median (Q2), upper quartile (Q3), and largest
observation (maximum).

» A quartile is any of the three values which divide the sorted
dataset into four equal parts, so that each part represents one
fourth of the sampled population.

» OQOutliers, points which are more than 1.5 the interquartile

range (Q3-QI) away from the interquartile boundaries are
marked individually.



Graphical displays - boxplot

v

Select the variable of interest

v

Plot by groups: allows you to have boxplots side by side by
splitting the variable by a categorical variable.

v

Identify outliers with mouse: this option allows you to
hover over a outlier data point and determine its position in
the dataset.

» OK



Graphical displays - boxplot

ommander
File Edit Data Statistics | Graphs Models Distributions  Tools  Help

15 ey Color palette... adel:
cds Index plot. ..
Sciptiindow  peragram., e —
s<-boxplot (GDP~re Stem-and-leaf display. .. ="region®, data=mydai
col=1: B E
3 Quantile-comparison plat. ..
Scatterplat. ..
Scatberplot matriz.. .
Line graph...
=Y conditioning plat. ..
Plot of means...
Strip chart...
lI Bar graph...
Pie chart...
Qutput Window 3D graph N
I Save graph to file v
> Z<-boxplot (GDP~region, wlab="GDP", xlab="region", data=my
+ col=1:5)
EE]
fstats

[-1] [-2] [-3] [-4] [-=]
[1,] 36.0 3g6.0 1z2z.0 271.0 654.0
[2,] 207.0 1719.5 345.0 1627.5 1099.5
[3,] 389.5 2765.5 1079.0 B9222.5 2348.5
[4,] 1008.0 7069.5 6407.5 26235.0 18158.0
[5,] 2059.0 12717.0 14013.0 42416.0 41718.0
attr(,"class")
Africa
"integer"

in
[1] 54 40 39 44 20




Graphical displays - boxplot

» For all options of command boxplot, type:
7boxplot

» Use the menu or/and modify in the Script Window to change
color, etc and get stats

boxplot (GDP ~ region, ylab="region",
data=mydata, col=1:5)



Graphical displays - boxplot cont.
» Can be obtained by group if applicable (here by region)
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Saving graphs

R Commander

File Edit Data Statistics | Graphs Models  Distributions  Tools  Help

:ﬂl%h Data set:

Seript iWindow

1

Oubput Window

Color palette, .,

Index plot. ..

Hiskagram. ..
Stem-and-leaf display. ..
Boxplot. ..
Quantile-comparison plot...
Scatterplot, .
Scatterplot matrix...
Line graph...

%¥ conditioning plat. ..
Plok of means. ..

Skrip chart. ..
Bar graph...
Pie chart...
30 graph

odel | <Mo active model =

as bitmap. ..
as PDF]
A0 RGEL graph...




Numerical summaries

» mean, quasi-standard deviation, min, first quartile, median
(second quartile), third quartile, max, sample size, number of
missing values

File Edit Data | Statistics Graphs Models Distributions  Tools  Help

Rﬂx Data sek: E Surnimarie Active data set
ol Contingency tables P

Seript Window Means 3 Frequency distributions. ..
Proportions r Zount missing observations
|PUMSUMIEE Y yariances }  Table of statistics... -mortality”, TTFRT)],
YEOUPSTI wanparametric tests ¥ Correlation matrix, . Mquantiles",
e ple Dimensional analysis » Correlation test. ..
Fit models r Shapiro-Wilk test of normality. ..

Al

Cutput Window

|12

> numdummary (mydatal, o ("contraception®™, "GDP", "infant.mortality™, "TFR")],
+ groups=mydatajregion, statistics=c("mean", "=d", "guantiles"),
+ guantiles=eiB; 258, :5; 75, 1))

WVariable: contraception

mean sd 0% 25% 50% 75% 100% n MA
Africa 23.41463 18.94726 2 5.0 18.0 33.0 541 14
Americas 54.90625 12.99220 18 45.5 54.5 64.0 75 32 9
Lsia 42.61290 23.74963 7 19.5 36.0 62.5 86 31 10
Europe 60.20000 20.98603 17 50.0 70.0 76.0 82z 25 20



Numerical summaries

» Statistics = Summaries = Numerical summary

» If you have multiple groups (e.g. control versus treatment)
click on summarize by groups and select the appropriate
variable

» OK

‘ariables (pick one or more)

=

Mean W

reasure ment

Standard Deviation [+
Quantiles M quantiles: |0, .35, .5, .75, 1

Summar'ﬁﬁ{ Qroups... I
oK | Cancel ] Help I




Numerical summaries

Understanding the output:

parameter What is it?

mean Measure of central tendency

sd Standard deviation - a measure of variability in the data

N Number of readings

NA Number of missing values

0% Minimum value

25% The value below which 25 percent of the observations may be found.
50% The value below which 50 percent of the observations may be found.
75% The value below which 75 percent of the observations may be found.
100% Maximum value




Numerical summaries
» Can be obtained by group if applicable (here by region)

‘ammander

File Edit Data Statistics Graphs Models Distributions Tools  Help

R.l. Diata sett Numetrical Summaries 0 ] B3
o
Script Window
numSurenar v (mydata iEgt, ™I
groups=mydatair SR
guantiles=c(0,.
Quantiles quantiles: |0, 5,1
Summarize by groups...
il Cancel | Help |
Oubput Window

[_Grows (k]
> numdwmenar ¥ (myds infant.mortality™,

b groups=mydats R A une)_l pd”, "quantiles"),

+ gquantiles=c(C =
=

Variable: contrac

—

= = T 57 iz 9
61290 23.74963 7 19.5 36.0 62.5 86 31 10
L20000 20.99603 17 50.0 70.0 76.0 8z 25 20
.40000 19.54043 15 35.5 40.0 4.0 76 15 10

Variable: GDFP
mean =d 0% 25% 50% 75% 100% n N
Africa 1196.000 2089.614 36 209.00 389.5 1004.50 11554 54




Numerical summaries

Coefficient of Variation: CV =

x| »

» Coefficient of variation by hand (compute the mean and SD
ignoring the missing values coded as NA!)

s = sd(mydata$contraception, na.rm=TRUE)
xbar = mean(mydata$contraception, na.rm=TRUE)
CV = s/xbar

Ccv



Numerical summaries

File Edit Data Statistics Graphs Models Distributions  Tools  Help

E‘h Data seki| mvdata Edit data set | Wigw daka set | Maodel: | <ko active model =

Script Window
# coefficient of wariation

s<-sdimydatafcontraception,
xhar<-wean (wydatafcontraceptio

CW<-3/xbar

o

K|

Cutput Windaw

# coefficient of wariation
> s«<-sd(mydatajcontraception, na.rm=TRUE)
> ®bar<-mean (mydata§contraception, na.rm=TRUE]
> CW<-=z/xbar
b cv

[1] 0.5458538




Numerical summaries

Coefficient of kurtosis and skewness:

mg
b2:—4—3

s

ms3
by = —=

s3

» You have to load the library e1071

library(el1071)
7?kurtosis
?skewness

kurtosis (mydata$contraception, na.rm=TRUE)

skewness (mydata$contraception, na.rm=TRUE)



Frequency distribution - categorical data

» Categorical variables are measures on a nominal scale i.e.
where you use labels.

» The values that can be taken are called levels.

» Categorical variables have no numerical meaning, but are often
coded for easy of data entry and processing in spreadsheets.

» For example, gender is often coded where male=1 and
female=2. Data can thus be entered as characters (e.g.
"'normal’) or numeric (e.g. 0, 1, 2).



Frequency distribution - categorical data

File Edit Data | Statistics Graphs Maodels Distributions Tools Help

th Data set: E Summaties Ackive data set
2 Contingency tables * Numerical summaries...

Seripk Window Means 3
Propartions 4 Count missing observations
-Table <- Variances + Table of statistics. ..
.Tahle # MNonparametric tests ¥ Correlation matrix. ..
oo, Table. Dimensional analysis ¥ Correlation test. ..
remove [ Ta o e }  Shapiro-Wilk test of normalicy. .

il

Cutput Window

> .Table <- table(mydatairegion)
> .Table §# counts for region

Africa Mwericas Azia Europe Oceania
55 41 41 45 25

> 100%.Tsble/sum(.Tsble)] # percentages for region

Africa Americas Asia Europe Oceania
Z6.57005 18.80676 19.80676 21.73913 12.07729

i> remowve (. Table)



Frequency distribution - numerical data

» Use the Script Window to obtain the frequency distribution.

» First load the library agricolae, then get the stats from the
histogram, then use table.freq

library (agricolae)

h = hist(mydata$contraception,
right=FALSE, plot=FALSE)

table.freq(h)



Frequency distribution - numerical data

File Edit Dats Statistics Graphs Models Distributions Tools  Help

Eﬂx Data set: | mydata Edit data set I Vigw data set I Model: | <o a model =

Script Window

library(agricolae)
h<-hist (mydatafcontraception, right=FALSE)
table.fregih)

il

Qutput Windaw

3

library(agricolae)

W

h<-hist (mydata$contraception, right=FALSE)

W

table.freqgih)
Inf Sup MC fi 255 ¥Fi Fri
0O 10 5 14 0.097222Zz2 14 D.097ZZzze
10 20 15 18 0.12500000 32 0.22222222
20 30 25 17 D.11505556 49 0.340z27778
30 40 35 13 0.09027778 62 0.43055556
40 S50 45 15 0.10416667 77 0D.53472222
50 60 55 23 0.15972222 100 O.609444444
60 70 65 18 0.12500000 115 0.51944444
70 80 75 23 15972222 141 0.97916667
80 90 B85 3 0.02083333 144 1.00000000

oooooOOoO00o0




Modifying the dataset: Compute a new variable

» Data = Manage variables in active dataset = compute
new variables

» Enter new variable name

» An expression (equation) is written to reflect the calculation

required.

Compute New Variable o s 24|
Current varisbles (double-click to expression)
AGE_IN_WEEKS -
AN
ASSAY_DATE [fachor]
CHOL ll
Mew varisbls nama Expression fo compute
|variah EI |

7] il

[oe | comm | Help




Modifying the dataset: Compute a new variable

The table below indicates the operators available and examples of
how it could be used. Double clicking on a variable in the current
variables box will send the variable to the expression.

Operators Function Example 1 Example 2
X+Yy Addition Variable 1 + Variable 2 | Variable 1+ 25
X=y Subtraction Variable 1 —Variable 2 | 35- Variable 1
x*y Multiple Variable 1*Variable 2 100*Variable 1
x/y Division Variable 1/Variable 2 Variable 1 /63
x My X to the power of ¥ | Variable 1 * Variable2 Variable1*10
logl0(x) Logl10 Logl0{Variable 1)

transformation
log(x, base) Log transformation | Log(Variable 1, 2)

to a specified base




Converting numeric variables to factors

» Data = Manage variables in active dataset = Convert
numeric variables to factors

» Select the variables.

Convert Numeric Variables to Factors = IZ"J il
Variaiokes (pick one or mone) Factor Laveks
_‘:l Supaly level names & |
mﬂ Imas #

Mew variable name or prefix for multiple variables: | <same as varisbles>

o | coesl | Hep |




Converting numeric variables to factors

> You can generate a new variable by entering a name in box
new variable name or over-write the original name.
1. The levels can be formatted as Levels by selecting use
numbers
2. Recoded to a name by selecting supply level names

» OK




Sub-dividing data by columns (variables)

» Data = active dataset = subset active dataset
» Hold the CTRL key to select the variables you wish to keep

» Give the new dataset a name

Subset Data Set =]

Inchada all warisbles

Variables (select ons or more)

<same 25 active data sst>
ox cncel | vep |




Sub-dividing data by rows (and variables if you wish)

» Data = active dataset = subset active dataset
> Select the variables you wish to include in the new dataset

> Write a subset expression which is a rule to drive the
selection of rows

Subset Data Set ;I;Ii'

Inchida all variables [#

R

Variables (selectons or mors)

AGE_TM_VEEKS -
ALE

BLF

AL |

Subget spression

<all cases>
i« :
Mame for rew data sat

<caime & active Gala sat-
o ool | vep |




Sub-dividing data by rows (and variables if you wish)

Note: If you use a name in an expression you need to surround the
name with double quotes e.g. "name”

Example: GENDER == "Female" & AGE < 25
Symbol/code Name Use
== equality used to indicate the variable should equal
I= Inequality used to indicate the variable should not equal
& And used to combine multiple expressions
| Or used to combine multiple expressions
is.na(varname) Include the missing values of a variable
lis.na(varname) Exclude the missing values of a variable
> Greater than
< Less than
= More than or equal to
<= Less than or equal to




Plot time series
Note: Time series are plotted with a different method with respect

to usual variables.
Example: Simulate 24 observations from a given time series. Plot

observations.
x = rnorm(24) + 100

plot(ts(x,start=1992), ylab="levels")

01
P
v
RN
\>

1985 2000 2005 2010 2015

Time



DotPlots |

Example: Simulate 100 observations from a time series given two
years.
Note: Better use the library lattice

thing = data.frame(rnorm(100,10,2),
c(rep("A",50),rep("B",50)))

colnames (thing) <- c("Returns","Year")
X11 Q)
dotchart (thing$Returns, xlab="Returns")

X110
dotplot (thing$Returns ~ thing$Year,
ylab="Returns", xlab="years")



DotPlots Il

Returns




DotPlots Il
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