CURSO TALLER:

P g ,
“Ciencia de Datos con aplicada
a Estudios e Investigaciones

Agrarios”

DIDET - PROFRUT
2026




:?“T:? . | Ministerio
LW PERU | de Desarrollo Agrario
i Y Riego

*Plataforma de R

(W RGu
Archive Editar Paquetes  Ventanas Ayuda
= CIEI=E
!
R R Console o | =2 | = |
iy
E wversion 4.6.1 (2026-06-24 ucrt) -- "Happy Hop"

Copvright (C) 2026 The R Foundation for Statistical Computing
Platform: xBE_E&—wE&—minngEIxEﬂ

E 23 un software libre v viene sin GARANTIA ALGUNL.
Usted puede redistribuirlo bajo ciertas circunstancias.
Escriba '"license ()" o '"licence()' para detalles de distribucion.

E &2 un proyvecto colaborativo con muchos contribuyventes.
Escriba "contributors()' para obtenser més informacidn v
"citation()" para saber como citar B o paquetes de R en publicaciones.

Escriba 'demo ()" para demostraciones, 'help()' para el sistema on-line de ayuda,
o '"help.start ()" para abrir el sistema de ayuda HIML con su navegador.
Escrikba '"g()' para salir de R.

[E1l espacic de trabajo previamepts—== estaurado]

Aqui escribiremos
los comandos...
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Nacional de
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R es un ambiente de
programacion formado por un
conjunto de herramientas muy
flexibles que pueden ampliarse
facilmente mediante paquetes,
librerias o la definicion de
nuestras propias funciones.
Ademas, es gratuito y de codigo
abierto, un software libre, parte
del proyecto GNU, como Linux o
Mozilla Firefox.
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RStudio

La interfaz de Rstudio

@ Rstudio Pro
File Edit Code View Plots Session Build Debug Profile Tools Help

O -ma-da » Addins + | [[] @ Posit Assistant | (I project (None) =
O Unfitled1 (7  Environment History Connections Tutorial =0
I [ |SourceonSave O S « *Run | + Source = [ (* import Dataser = | ) 146 M - | & ust > | (&~
1 R + | @} Global Environment = Q

Environment is empty

Aqui escribiremos
los comandos...

Files Plots Packages Help Viewer Presentation =0
O install | @ update Q =
Package Description Source Version
System Library a
abind Combine Multidimensional Arrays https//cran.rstudio.com 14-8
agricolae Statistical Procedures for Agricultural Research hittpsy//cran.rstudio.com 13-7
agri ion of Design of i from the ‘agricolae’ Package https;//cran.rstudio.com 1.00
AlgDesign Algonthmic Experimental Design https;//cran.rstudio.com 1202
W TETTIE Rseript = askpass Password Entry Utilities for R?it. and 554 ht!ps‘uf;‘mn-rsludio.com 1.21
attempt Tools for Defensive Programming httpsy/cran.rstudio.com 031
Console  Terminal = Background Jobs =0 backports Reimplementations of Functions Intreduced Since R-3.0.0 httpsy/cran.rstudio.com 151
‘R - R461 - ~/ Q - base The R Base Package Base 461
¢ y - baseédenc Tools for ‘base64’ Encoding https,//cran.rstudio.com 0.1-6
R version 4.6.1 (2026-06-24 ucrt) -- y Hop" - . . .
bl Ny lock for F; I d Treatn  htty X 4
Copyright () 2026 The R Foundation for Stat15t1ca1 Computing locksdesign lested and Crossed Block Designs for Factorial and Unstructured Treatn psy//cranrstudio.com a
platform: x86_64-w6d- m‘lngw!zfxfﬂ boot Beotstrap Functions CRAN 1.3-32
broom Convert Statistical Objects into Tidy Tibbles httpsy//cran.rstudio.com 1.043
R es un 50ﬂwa"‘? h'?"e}’ viene sin GARANTIA ALGUNA. bslin Custom 'Bootstrap’ *Sass’ Themes for 'shiny’ and ‘rmarkdown’ hitpsy//cran.rstudio.com 0110
Usted puede redistribuirlo bajo ciertas circunstancias. ach Cache R Objects with Automatic Prani hitps: rstud 110
Escriba 'license()’ o 'licence()’ para detalles de distribucion. cachem € R Chjects with Automatic Fruming psy//cran.rstudio.com 8
car Companion to Applied Regression httpsy//eranrstudio.com 3.1-5
R &5 un I"‘Weﬂﬁ colaborativo con muchos contribuyentes. carData Companion to Applied Regression Data Sets httpsy//cran.rstudio.com 3.0-6
Escriba “contributors()’ para obtener mis informacion y lass Funetions for Classification CRAN 7323
"citation()' para saber como citar R o paquetes de R en publicaciones. - -
classint Choose Univariate Class Intervals https//cran.rstudio.com 04-11
Escriba 'demo()' para dem_)stracignes. "help()" para el sistema on-line de ayuda, i Helpers for Developing Command Line Interfaces https//cran.rstudio.com 366
0 ‘help.start()’ para abrir el sistema de ayuda WIML con su navegador. cluster “Finding Groups in Data: Cluster Analysis Extenced Rousseeuw etal.  CRAN 2182
Escriba "q()" para salir de R. codetools Code Analysis Tools for R CRAN 0.2-20
[workspace loaded from ~/.RData] colorspace A Toolbox for Manipulating and Assessing Colors and Palettes httpsy//cran.rstudio.com 21-2 v
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€ RStudio Pro - (=} X
File Edit Code View Plots Session Buid Debug Profie Tools Help
C - Oy - =] A Go to file/function * Addins ~ & Posit Assistant K Project: (None) ~
© | Untitied1 © | Script. mejoramiento donoso.R p.demo,2023 w=["]  Environment History Connections Tutorial -
“|SourceonSave A /- +Run %  Source ~ = || #importDataset ~ ) 257MiB + & List = -
3 ###Donoso mejoramiento A R« ik Global Environment ~
4 ]
5 p.demo.2023 = read.delim("clipboard") DatR -
6 attach(p.demo.2023) cor_matrix num [1:9, 1:9] 1 0.791 0.843 0.791 0.725 ...
7 str(p.demo.2023) © p.demo. 2023 240 obs. of 14 variables
8 p.demo.2023%Grado_madurez = as.factor(p.demo.20235Grado_madurez) © p. demo. 2023.2 235 0bs.. "of 14 variables
9 p P > A
10 p.demo.2023.2 = na.omit(p.demo.2023) * >
11 cor_matrix=cor(p.demo.2023.2[,-c(1:5)1) Files Plots Packages Help Viewer Presentation =0
12
13 A Zoom Hexpot~ O - Publish =
14 library(corrplot)
15 » NS
16 # Correlograma con numeros + colores 500 e}@ @
17 corrplot(cor_matrix, & 0@ é? N 60
18 method = "color", # escala de colores d.\o-’ «@Q &\0 C?fo Q\QQ e Q\)\
19 type = "upper", # solo triangulo superior \/' - \/ . 9 f’ ‘&.\
20 addCoef.col = ' , # mostrar coeficientes 0@ &6\ 0& 0@ z@ 3 3 & dp
21 tl.col =" 5 # color de etiquetas O < Q Q < Q Lo ;i
22 tl.srt = 45, # rotacion etiquetas
23 col = colorRampPalette(c('ENIE’, "White, 'TEH"))(200), Diam_Longitudinal 045 015 006 020
24 number.cex = 0.7) -
25 08
26 # Cargar libreria
27 Hbré?y(ggéor’rploc) Diam_Transversal 012 042 012 020 o
28
29 i P R i . v
261 | (Top Level) Mg Peso_fruto 047 047 043 031 i
Console  Terminal =~ Background Jobs - |
® - R461 - ~/ A Peso_Cascara 02
> p.demo.20233%Grado_madurez = as.tactor(p.demo.20233%Grado_madurez) a
Error en "$<-.data.frame’ ("*tmp*’, Grado_madurez, value = integer(0)): t Show Traceback
replacement has 0 rows, data has 240 ® Rerun with Debug Peso_pulpa 018 0.09 0
> p.demo.2023.2 = na.omit(p.demo.2023) Por I 046 025 02
> cor_matrix=cor(p.demo.2023.2[,-c(1:5)]) Sfcenoascan
> Tibrary(corrplot)
> # Correlograma con numeros + colores 04
> corrplot(cor_matrix, Porcen.pulpa
+ method = "color", # escala de colores
+ type = "upper"”, # solo triangulo superior 06
+ addCoef.col = "black", # mostrar coeficientes
+ tl.col = "black", # color de etiquetas
+ tl.srt = 45, # rotacion etiquetas 08
+ col = colorRampPalette(c("blue"”, “"white", "red"))(200), G
- number.cex = 0.7) ' Iosorcascan
> -1
v
© 2 N = ESP 12:04
Nublado =. Q Buscar | = [ "_i“ - e @ g (? @ @ "_R 9 ¢ ~ 80 ma TO® 0 B
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G data<-read.delim('clipboard') # en caso se requiera cargar del clipboard
(trabajaremos con los datos “iris”

View(data)
Qrdo « o M. T ﬂc

File Edit Code View Plots Session  Build Debug Profile Tools Summary(data)
Q- - =) o - Addins -

: _ = summary ({data)

@] Untitleds* _| data sepal.Length sepal.width petal.Length
= 7 Filter Min. 14,300 ™min. 12,000 Min. :1. 000
= 1st Qu. :5.100 1st qQu. :2. 800 1st Qu.:1.600
Sepal.Llength Sepal.Width Petal.Length Petal.Width Species Median :5.800 Median :3.000 Median :4.350

Mean :5.843 Mean :3.057 Mean :3.758
1 51 3.5 14 0.2 t
setosE 3rd Qu.:6.400 3rd Qu.:2.300 3rd Qu.:5.100
2 449 3.0 1.4 0.2 setosa Max. :7.900 Max. 4,400 Max. 6.900
Fetal.width Species
: 1 3.2 13 0.2 | setosa Min. :0.100 setosa 150
4 45 ER 1.5 0.2 setosa 1st qQu. :0.300 versicolor: 50
Median :1.300 wvirginica :50
5 5.0 3.6 14 0.2  setosa Mean -1.199
6 5.4 3.9 1.7 0.4  setosa Ird qQu. :1. 800
Max. :2.500
7 4.6 34 14 0.3 setosa - .
Showing 1 to 7 of 150 entries
= str{data)
Str(data) ‘data.frame': 150 obs. of 5 variables:
§ sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ..
§ sepal.width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1
$ petal.Length: num 1.4 1.4 1.3 1.51.4 1.7 1.4 1.5 1.4 1.5 ...
$ petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
§f Species : Factor w/ 3 levels "setosa","versicolor”,..: 1 111111111...
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e attach(data) # es para desagregar las variables del archivo data

° boxplot(Sepal.Length,main="Diagrama de caja de Iris_Sepal.Length")

Diagrama de caja iris_Sepal.Length

45 50 55 60 65 70 75 80
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° boxplot(Petal.Length ~ Species,horizontal = TRUE)

0 boxplot(Petal.Length ~ Species, ylab="Longitud de Petalo") o
Diagrama de caja de Sepal.Length :? | } _____________ {
S — — g o%ﬂh
T < - | . |
E : I I I I I I I
g’ @ - o 1 2 3 4 5 6 7
- 4 —— @
| | | € } _____________ {
setosa versicolor virginica =
° boxplot(Petal.Length ~ Species,Species,horizontal = TRUE, i
border = c("blue", "green", "red","black")) g - O}ﬂh
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mytable <- table(Species) # crearas una tabla de frecuencia
print(mytable)
pie(mytable)

= print(mytable)
Species

setosa versicolor wvirginica a
50 50 50

’ T pie(mytable, col = c("purple", "violetred1",

"green3"))
@ hist(Sepal.Width
\

Histogram of Sepal.Width pIot(density(Sepa |.Le ngth versicolor
),col=c("blue"))

versicolor

0 _
)
o density.default(x = Sepal.Lengt
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DIAGRAMAS DE DISPERSION

El ancho del sepalo vs el largo del sepalo
plot(Sepal.Width~Sepal.Length,col=Species)

e
o
=] e
— . ° .
o 0 o o o # equivalente
§ 39 L.ge.e L. ° | |
% o oo 8° . 0o Zo0o o plot(Sepal.Length, Sepal.Width,col=Species,
g @ o2 ©00 o 00 000 o0do oo = 00 pch=as.numeric(Species))
L] Lo e e e o e
e Lo e o Ly
Ty] B o o0 Lo
o~ g b 800 i i 5
o] ] o L]
o oD o o
- ] ] = —
o T | T T | T | | = o © OO I
45 50 55 60 65 70 75 8(_ 0 0ol ©° n
ﬁ @ 7 o0 888 o &0 4
Sepal Length = 0 oo 2° A $$+ +_|_$,-_\ n
2 o lss 88, A AA +¢i—|— ++ ++
% o o %ﬁ K§%$&&& - ++ X
A £ AT
: . : . o £ & af% T a4
legend('topright’, levels(Species) , Ity=1, col=1:3) . n A L
=
™

Sepal Length
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*También se pueden crear SCATTERPLOTS en tres dimensiones

a scatterplot3d(Petal.Width, Sepal.Length, Sepal.Width, color=as.numeric(Sp
ecies), pch=as.numeric(Species))

— setosa
— versicolor
© —— virginica
L =
= O s
%@3@ :
= +
S B @00 A 4 i}% ’
— L
= o] = LR
g- © o /E‘& +ﬂ. :': w
» ak o O | -
m
o g = 6 ! o
A 5 w0
= . . 4
o 0.5 1.0 15 20 25

Petal Width
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iris

with(iris, plot3d(Sepal.Length,Sepal.Width,Petal.Length, type="s", col=as.integer(Species)))

5 Sepal Width i B (R
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library(ggplot2)

ggplot(iris, aes(x=Sepal.Length, y=Sepal.Width, colour =Species))+
geom_point()+ geom_smooth(method = "Im")+facet_grid(Species ~ .)

B30}as

Species

~* setosa

W
f=]

=== versicolor

Sepal Width

10(03(818 4

—*= wirginica

eaju|Gia

5 6 7 :
Sepal Length
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plot(iris[,1:4],pch=as.numeric(irisSSpecies),col=irisSSpecies)

Sepal Length

=]

g~

ST o
Dﬁg:ugagg o0

Petal Width
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plot(iris[1:4], main = "Datos Iris", pch = 21, bg = ¢("red", "green3", "blue"),
lower.panel=NULL, labels=c("SL","SW","PL","PW"))

Datos Iris
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* lib h
a ibrary(psych)

* pairs.panels(datos)

20 25 30 35 40 05 10 15 20 25
Sepal.Length - - I:E
N -0.12 0.87 082
4. U - o
- O || Sepal.Width
oS 043 || -0.37
N Petal.Length E E
0.96 '
i i Petal. Width

0.5
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##Combinacion de graficas
boxplot(Sepal.Length, main="Boxplot de la Longitud de Sepal-Datos Iris",

ylab="Tamano", col="5")

a stripchart(Sepal.Length, method='jitter',vertical=TRUE,pch=1,
main="Grafica de Puntos", ylab="Rango de Datos", add=TRUE)

Boxplot de la Longitud de Sepal-Datos Iris
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[ -~ - w ] —_—
050 - I o I
+  #varios graficos en uno o oo R B o |
. oo gE8 o =
*  Conf3x2 = matrix(c(1:6), nrow=2, byrow=TRUE) o B ED E o o
Q
050 o T
+  layout(Conf3x2) T a Eg a g e E T : I : |
a DE 4o — oo ! I
. layout.show(6) g 2 o - —1
=+ oA 8% =7 !
*  plot(irisSPetal.Length~irisSPetal.Width) g o ' = !
*  boxplot(irisSPetal.Length~irisSSpecies) S . T ) o
*  boxplot(irisSPetal.Width~irisSSpecies) P _— v .
o o b ]
*  qqnorm(iris$Petal.Length) ] a E E L e —
— - o ] — - + R —
e qgline(irisSPetal.Length) | I I I T T T T T T T
e hist(irisSPetal.Length) 0.5 1.0 1.5 2.0 25 zetosa Versicolor wvirginica zetosa versicolor virginica
*  hist(iris5Petal.Width) Mormal Q-Q Plot Histogram of iris$Petal.Length Histogram of iris$Petal.Width
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USArrests <- read.delim("clipboard")

str(USArrests)
data <- USArrests
radio <- sqrt(USArrestsSUrbanPop/pi)

symbols (USArrestsSMurder, USArrestsSAssault, circles = radio)

symbols (USArrestsSMurder, USArrestsSAssault, circles = radio, inches = 0.35, fg="white", bg="red",

xlab="Numero de Asesinatos", ylab="Numero de Asaltos", UrbanPop en la dispersion de asaltos por asesinatos- USA
asesinatos- USA")

350
I

text(USArrestsSMurder, USArrestsSAssault, USArrestsSStates, ¢

MNumero de Asaltos
150 200 250 200

100
I

50

MNumero de Asesinatos
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