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Regresion @
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* Objetivo
— Conocer el método de regresion.
— ldentificar grados y tipos de correlacion.
— Calcular ecuaciones de prediccion.

« Aplicaciones
— Establecer correlaciones.
— Definir modelos matematicos para distintos fendmenos.
— Simplificacion de modelos matematicos.
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Regresion @
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« La regresion es una ecuacion que puede predecir matematicamente a
“Y” dado cualquier numero “X".

y=fx)
« Hay diferentes ecuaciones de prediccion:
— Lineal
— Cuadratica
— Cubica
— Exponencial

 Nota: Para cada ecuacion se calcula también la calidad de regresion
para saber si el modelo es aceptable.
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Regresion

i

Tipos de correlacion:

Fuerte Correlacion

Correlacion moderada

TECHNISCHE
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Poca correlacion

e 8 o 8"
3" 3 n- 3
Entrada Entrada Entrada
Correlaciéon negativa No correlacion Correlacioén positiva
N #:ﬁ
-1.0 -0.8 -0.2 0 0.2 0.8 +1.0
., . o ;= Z(xi_f)(yi_.)_/)
Nota: correlacion no significa la causa. S-S0, 7
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Ejemplo de regresion

o0k owbd=

Crear grafica (scatterplot)

Determinar la correlacion

Aproximar curva (fitted line plot)

Evaluar calidad de la regresion

Repetir pasos 3 y 4 hasta conseguir llegar a un 6ptimo nivel.
Analizar residuos

U
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1. Grafica

TECHNISCHE
¢ c = Graph Editor Tools Window Help Assistant UNIVERSITAT
o o L & C 0 O 8 O)F
| 20 0.2 25 Matrix Plot... Scatterplot
2_ 4 ! = .' Bubble Plot... Examine the relationship between a Y-variable and an [~
3 5,0 1,6 _-D Marginal Plot.. ¥-variable. i
4 7.0 07
5— 85 8.1 glly Histogram...
T 120 7.9 i Dotplot...
T 15,0 8.6 ;E: Stermn-and-Leaf...
T 10,0 3.3
T 11,0 7.0
? 25,0 28,7
T 40,0 89,2
? 325 492
? 350 61,8
? 30,0 37,2
? 27,5 38,2
? 22,5 247
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1. Grafica

TECHNISCHE

I 2 Graph Editor Tools Window Help g uiooioio » UNIVERSITAT
! 20 0.z |_ Matrix Plot... Scatterplot ] _ _ _ With Regression
2 4.5 11 . ] _ Simple With Groups ~ With Regression  and Groups

. - i |'_ Bubble Plot... Examine the relatii
’ >0 i D Marginal Plot... fvariable. '.:.D / fnﬂ
4 7.0 0,7 o .
5 85 8.1 glly Histogram... - .
6 12,0 7.9 . Dotplot..
7 15,0 86 E;i Stem-and-Leaf... 'L“J'Iﬂﬂl-[iilflz:nect 'Lf;.l'll_lﬁ; g::onunpesct
a 10,0 3.3
9 11,0 7.0 /I ﬁ
10 23,0 28,7
1 40,0 69,2
12 325 49,2

- Help | 0.8 Canicel
13 35,0 61,9
14 30,0 37,2
15 27,5 38,2
16 22,5 24,7
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1. Grafica
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. Graph Editor Tools Window Help Scatterplots %
B scarerpior. |
1 2,0 0,2 |_ Matrix Plot... Scatterplot With Regression
2 45 11 . Simple With Groups ~ With Regression  and Groups
- - = |#- Bubble Plot... Examine the relati
- B ¥ variable.
3 5,0 1.6 |_' Marginal Plot... variable '.;.D / .:.D
4 ?,D’ D’_,T = -
5 8.5 8.1 ‘ Histogram... . .
6 12,0 79 “.  Dotplot..
- 5% Stern-and-Leaf... With Connect  With Connect
7 15,0 8.6 e Line and Groups
Scatterplot: Simple x B/@/E,ﬂ
c1 X Y variables X variables| ~ /’.
c2 v 1 7 X
2 |
3
4 J oK Cancel
5
&
7 W
Scale... Labels... Data View...
Multiple Graphs... Data Options...
Help | oK Cancel
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1. Grafica
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Graph Editor Tools Window Help Scatterplots e
- M|
1 2,0 02 - |_ Matrix Plot... Scatterplot With Regression
2 45 11 . Simple With Groups  With Regression  and Groups
— - - o |_ Bubble Plot... Examine the relati
3 3,0 16| = [T Marginal Plot... ¥-variable, m .Dn ’)-, ‘ ﬁ
4 7.0 07 | 0w .
5 8.3 81
— Scatterplot of Y vs X
7] 12,0 7.4
ri 15,0 86 70- °®
Scatterplot: Simple " o
Cc1 X
cz ¥ 1 50- °
-
3
S 40_
| 4 ® o
| 5 >
€ 30- °
|3 °
20
108 e o0 o
Ml ®
0- ° ®
""" 0 10 20 30 40
X
Help |
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2. Determinar correlacion

TECHNISCHE
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Stat Graph Editor Tools Window Help Assistant
Eﬂ Display Descriptive Statistics... r Lf E% ” 55
: Regression i- Store Descriptive Statistics... ON °e 1M
t ANOVA =% Graphical Summary...
| DOE .
i 5'\ 1-5ample Z...
Control Charts B B Lor) 8
J 1-5amplet...
lity Teool .
s A1 2-Samiple t...
Reliability,/Survival H?H"x Paired t...
Multivariate
FO -
Time Series = 1Proportion...
Tables gu_'ﬂ' 2 Proportions...
Nonparametrics Iﬂ 1-5ample Poisson Rate...
l.l.l.. -
Equivalence Tests ' 2-5ample Poisson Rate...
Power and Sample Size . 1 Variance...
8 10,0 AL 2 Variances..,
] 11,0
|
10 25,0 ,
p 20,0 0* Covariance... Correlation
Mormality Test... | Measure the strength and direction of the linear
12 32,5 :ﬁ v relationship between two variables,
13 35,0 =+ Jutlier Test...
14 30.0 A Goodness-of-Fit Test for Poisson...
i 278 I 7
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2. Determinar correlacion

TECHNISCHE
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_ Stat Graph Editer Tools Window Help Assistant Correlation o
% Display Descriptive Statistics... r LI E
F . . - iables:
- == cl1 ¥ Varia
: EQression E,: Store F}escrlptlve Statistics O “lea v T
| ANOVA b == Graphical Summary... —
| DOE Y
i il 1-Sample Z...
Control Chart Y [
ontrot-harts il 1-Sample t... 6
lity Teool L
Quality Teols A1 2-Samiple t...
Reliability/Survival r K7\ Pairedt...
Multivariate [
p -
Tirne Series »| "= 1Proportion..
Tables y| Ly 2Proportions.. Method: IPearsun correlation j '
- A - i .
Nonparametrics b !hll 1-5ample Poisson Rate... ¥ Display p-values
3 .
Equivalence Tests b L 2-5ample Poisson Rate..,
Power and Sample Size F| 0. 1 Variance... Seleck | [ Store matrix (display nothing)
8 10,0 AL 2 Variances..,
] 11,0 - Help QK Cancel
T ] |
10 25,0 S
p 20,0 0* Covariance... Correlation
Mormality Test... | Measure the strength and direction of the linear
12 32,3 :ﬁ v relationship between two variables.
13 35,0 =+ (Outlier Test...
14 30,0 A Goodness-of-Fit Test for Poisson...
i 278 I 7
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2. Determinar correlacion
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_Stat Graph Editor Tools Window Help Assistant Correlation v
! Basic Statistics k Eﬁ Display Descriptive Statistics... r LI E
i » | FFE - . Cc1 X Variables:
: Regressicn % oStore Descriptive Statistics... O ey o
i AMNOVA F| == Graphical Summary... [
| DOE 8
: 7\ 1-Sample Z...
Control Charts Hils
onmel = m 1-Sample t... o
lity Tool ]
'Elufa rt'_|,r oo _ U 2-Samplet..
Reliability,/Survival k K7\ Paired t...
Multivariate J
P .
Tinre T y | "B 1 Proportion...
Tables »| Ly 2 Proportions... Method: IPearsun correlation j '
A : |
Nonparametrics » Ill 1-5ample Poisson Rate... 7 D I
Ll 3 garmole Poi Rat v Display p-values
Equivalence Tests »| b c733MPIEFOISSON RAtE...
Power and Sample Size ¥ “1 1 Variance... Seleck | [~ Store matrix (display nothing)

Correlation: X:

Pearson correlation of X and Y = 0,973

P-Value = 0,000
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2. Determinar correlacion

TECHNISCHE
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Stat Graph Editer Tools Window Help Assistant Correlation W%
1 Basic Statistics J| E5 Display Descriptive Statistics... r LI E
- Variables:

R (R=E inti Frren c1 X
: egression E,: Store Descriptive Statistics O Nlez v o
i ANOVA b == Graphical Summary... —
| DOE 8
i m 1-5ample Z...

Control Charts 3

e m 1-Samplet... e

lity Tools ]

Quality Too L. 2-Samplet..

Reliabili ival 3

cliability/Surviva ?J_ﬁ", Paired t...

Multivariate J

Time Series 3 p;'g'_ 1 Proportion...

Tables »| Ly 2 Proportions... Method: IPearsun correlation j '

A 3 |
Monparametrics » Ill 1-5ample Poisson Rate... _
: 11 2-Sample Poisson Rate e Display p-values
Equivalence Tests (™ P
Power and Sample Size ¥ %, 1 Variance.. Seleck | [~ Store matrix (display nothing)

Pearson correlation of X and Y = 0,973

P-Value = 0,000

Correlation: X; Y P-Value > 0.05, Ho: No correlacion
P-Value < 0.05, Ha: Correlacion
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3. Aproximar la curva y 4. Evaluar calidad

Ctat Graph Editor Tools
Basic Statistics

AMOVA

DOE

Control Charts
Quality Tools
Reliability/Survival

o@H DO [
| Regression ]

4

-

-

Window Help  Assistant

v EETET - . - 1

Regression

E Meonlinear Regression...

WO EOR

|2 6 | i o o

Stability Study

Fitted Line Plot

Model the relationship between one predictor and a
continuous response using a linear, quadratic, or cubic

regression model,

|Z Orthogonal Regression...
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3. Aproximar la curva y 4. Evaluar calidad

Ctat Graph Editor
Basic Statistics

AMOVA

DOE

Control Charts
Quality Tools
Reliability/Survival

Window Help  Assistant

o@H|oREO F“H

4

-

-

Regression

7" Monlinear Regression...

Stability Study

J Fitted Line Plot...

Fltted Lir

Model thi
continuol
regressiol

|Z Orthogonal Regression...

Fitted Line Plot

Select |

Help |

Response (Y): |~,-'|
Predictor (X): I}:

Type of Regression Model

b

% Linear {~ Quadratic " Cubic
Graphs... | Options... | Storage...
| Ok I Cancel
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3. Aproximar la curva y 4. Evaluar calidad

TECHNISCHE
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Ctat Graph Editor Tools Window Help Assistant Fitted Line Plot 5

Basic Statistics AN Y7 ):] | || al=1-1: 3R _1 cesponse 0 [T
| Regression  fJBffFitted LinePlot.. | |
Predictor (X): Ix

ANOVA g Regression ’—
Fitted Lir
s el PSR - .
ssion Model

Fitted Line Plot " Quadratc " Cubic
Y=-121+ 1833 X

i ° S ss3676 | hs | optons.. | storage... |
R-Sq 94,7%

R-Sq(adj)  94,3% | oK I Cancel |

60-

50

40-

20+

10

0 10 20 30 40
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3. Aproximar la curva y 4. Evaluar calidad

TECHNISCHE
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Ctat Graph Editor Tools Window Help Assistant Fitted Line Plot e

Basic Statistics '@ @B .]|||Q BEO [ [ 1 Cesponse 00 [T
BT CEC S | —
Predictor (X): ¥

AMOVA r R
e " “egrf-ssmnn | Fitted Lir

Fitted Line Plot ot
Y =-0,560 + 0,1787 X
70_— + 0,04108 X"2 Options... | Storage... |
80
S 288377 oK I Cancel
60- R-Sq 98,7% |
70- R-Sq(adj))  984%
50
60-
40- 50-
> 30-
> 407
20~ 30
10 20
0 10~
10 0
( 0 10 20 30 40
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3. Aproximar la curva y 4. Evaluar calidad T
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Ctat Graph Editor Tools Wlndow Help Assistant Fitted Line Plot e

Basic Statistics '@ @B .]|||;:r BEO [ [ 1 x Cesponse 00 [T
BT CEC S | —
Predictor (X): ¥

AMOVA r R
e " “egrf-ssmnn | Fitted Lir

Fitted Line Plot
Y = 1,103 - 0,2367 X
u + 0,06516 XA2 - 0,000383 XA3

|
80 80 s 2,94803 J
60 R-Sq 98,7%
70 70 R-Sqadj)  98,4%
50-
60- 60
407 50- 50-
> 30-
> 40 > 40
20 30 30-
10 20- 20-
0- 10- 10
10 0, —* % 0
 EE— T
( 0 0 10 20 30 40
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3. Aproximar la curva y 4. Evaluar calidad @_@
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Stat Graph Editer Tools Wlndow Help Assistant Fitted Line Plot e

Basic Statistics 09I1|||QEF‘10F"I F“H cporse (0 [(]
i [ Fitted LinePlot.. | RT ;} ,ﬂ—
Predictor : X

Regression ’m
Fitted Line Plot

Y =-0,560 + 0,1787 X
I + 0,04108 X" 2

]
o
L

80 s 2,88377 s 2,94803
60- R-Sq 98,7% R-Sq 98,7%
70~ ® R-Sq(adj)  98,4% R-Sq(adj)  98,4%
50-
60- °
40
0 50-

The regression equation is
=-0,560 + 0,1787 X + 0,04108 X2

S =2,88377 R-Sq=98,7% R-Sq(adj)=98,4%
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6. Analizar residuos

TECHNISCHE
. . . UNIVERSITAT
Stat Graph Editor Tools Window Help Assistant
Basic Statistics @B URTO N NEIE0RE| oo 0l
[ fegeson B e SO\ - LM
ANOWVA k R i
| regression Fitted Line Plot
b e i i
DOE E Nonlinear Regression... Model the relationship between one predictor and a
Control Charts » - continuows response using a linear, quadratic, or cubic
Stability Study regression model.

Cuality Tools 2
Reliability Survival

|Z COrthogonal Regression...

-
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6. Analizar residuos

TECHNISCHE
i ) . UNIVERSITAT
Stat Graph Editor Window Help Assistant Fitted Line Plo e
Basic Statistics reeR|oREe E [ A
| Regression _______|[B] Fited Line Plot..
) Predictor (x): ¥
ANOVA 3 R I
. Egrnjessmn | Fitted Lin
DOE r E Monlinear Regression... Model th Type of Regression Model
Control Charts . continuaot {" Linear  {* Quadratic { Cubic
. Stability Study regressiot
Cuality Tools 2
- : »*  Orthogonal Regression...
Reliability/Survival | [ Orthogonal Reg soect_| oo | [ |
Help | oK | Cancel |
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6. Analizar residuos
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Stat Graph Editer Tools Window Help Assistant Fitted Line Plo e
Basic Statistics ]
QOB|IEGEO M A
| Regression /[ Fitted Line Plot..
) Predictor (x): ¥
ANOVA 3 R I
. Egrnjessmn | Fitted Lin
DOE r E Monlinear Regression... Model th Type of Regression Model
Control Charts 3 . continuaot {" Linear  {* Quadratic { Cubic
. Stability Study regressiot
Cuality Tools 2
Fitted Line Plot: Graphs xo Select | Opficns... | Sl |
Residuals for Plots: Help | oK | Cancel |
i~ Regular {* Standardized { Deleted
Residual Plots
i~ Individual plots
[T Histogram of residuals
[T Mormal plat of residuals
[T Residuals versus Fits
[T Residuals versus order
¥ Four in one
Residuals versus the variables:
Seleck |
Help | Ok I Cancel
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6. Analizar residuos

Stat Graph Editor

Basic Statistics

AMNOVA

DOE

Control Charts
Cuality Tools

Tools

Window Help Assistant Fitted Line Plot

I EEGL LR

Fitted Line Plot: Graphs

Seleck |
Help |

Response () I\,r
Predictor (x): Ix

Type of Regression Model

Residual Plots for Y

r Regression Fitted Li
in
r E Monlinear Regression... Model th
, -
3
Normal Probability Plot
99
[}
Residuals for Pl 90
i~ Regular 2 S
S 5o
Residual Plots 9
" Individual pl 10 °
[ Hiskoars
[T Mormal g 1 B X 7 i b
Residua
r : Standardized Residual
[T Residua
f* Four in one Histogram
Residuals versu 8
| >
[}
c
o
>
o
g
[T

0 1 2
Standardized Residual

Standardized Residual

Standardized Residual

Versus Order

1 2 3 456 7 8 9 10 11 12 13 14 15 16
Observation Order

Versus Fits |
2 [ ]
° | |
1 [ ] —
0} -0- _.! ______ e ®
[ ]
[ X J
1 °
[ ] [ ]
2 :
0 20 40 60 80
Fitted Value
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6. Analizar residuos

U

Stat Graph Editor Tools Window Help Assistant

TECHNISCHE

Fitted Line Plot

Basic Statistics

Regression

ANOVA > Regressi |
. egression Fitted Lin
|| i i
DOE " Nonlinear Regression... Maodel th
Control Charts + --
Cuality Tools b

Fitted Line Plot: Graphs

Residuals for Pl
i~ Regular

Residual Plots

" Individual pl
[ Hiskoars
I Mormal
[T Residua
[T Residua

S =2,88377 R-Sq=98,7%

I EEGL LR

Percent

99

90

50

10

The regression equation is
=-0,560 + 0,1787 X + 0,04108 X"2

Response () I\,r
Predictor (x): Ix

Type of Regression Model

Residual Plots for Y

Normal Probability Plot

-1 0 1 2
Standardized Residual

Standardized Residual

UNIVERSITAT

Versus Fits . |
[ ]
° | |
. —
| @ %______ o ________ e .
[ ]
[ X J
[ ]
[ ] [ ]
0 20 40 60 80
Fitted Value

R-Sq(adj) = 98,4%
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