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Conceitos

raz&0 das variancias

dummy variaples (ndicadoras)
matriz do modelo

iNteracado entre preditoras

o« ANOVA & similar a uma regressao!
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Resposta
Categorica

Continua
Continua
Continua
Continua

Continua

Proporcao

Preditora
Categorica

Categorica
(2 niveis)

Categorica
1 Continua

>1 Continua

Cont + Categ

Continua

Teste
Qui-quadrado

Teste t
Anova
Regressao
Reg. multipla

Ancova

Reg. Logistica

lestes Classicos

Hipotese
independéncia

W =Uy

W, =W, =,
B,=0
B,=0:$,=0

P1=Pos 0y =2

logit(p,)=1
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NModelo Linear simples

Y=o+ fxr+e
e = N(0,0)



SIMmulando dados

Y=o+ fxr+e
¥, = 1.2+ 3.9z; + ¢
€; :N(O,5)

X1 yO  res vl




NModelo Linear dados simulados
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Variavel Preditora (x)




Minimos Quadrados

Ponto de Fulcro
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Quadrados
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Inclinagao (beta)
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—stima Parametros
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Variavel Preditora (x)




Call:
Im(formula = yl ~ x1, data = =xy)

Residuals:
Min 190 Median 30 Max
-9.1424 -4.0088 0.9982 2.8714 6.1706

Coefficients:

Estimate Std. Error t value Pr(>|t|
(Intercept) 1.632 4.520 0.361 0.728
x1 4.076 1.384 2.945 0.02

Signif. codes: 0 '***' (Q0.001 '**' 0.01 '*' O.

Residual standard error: 5.361 on 7 degrees of
Multiple R-squared: 0.5534, Adjusted R-squarec
F-statistic: 8.672 on 1 and 7 DF, p-value: O.




(Intercept) x1
1.632390 4.075949

2.5 % 97.5 %
(Intercept) -9.0566136 12.321394
x1 0.8031237 7.348775




Call:
Im(formula = yl ~ x1, data = =xy)

Residuals:
Min 190 Median 30 Max
-9.1424 -4.0088 0.9982 2.8714 6.1706

Coefficients:

Estimate Std. Error t value Pr(>|t|
(Intercept) 1.632 4.520 0.361 0.728
x1 4.076 1.384 2.945 0.02

Signif. codes: 0 '***' (Q0.001 '**' 0.01 '*' O.

Residual standard error: 5.361 on 7 degrees of
Multiple R-squared: 0.5534, Adjusted R-squarec
F-statistic: 8.672 on 1 and 7 DF, p-value: O.
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Dieta de Lagarta




—xemplo: dieta de lagarta
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NModelo Linear lagartas
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Call:
Im(formula = growth ~ tannin, data = lagq)

Residuals:
Min 190 Median 30 Max
-2.4556 -0.8889 -0.2389 0.9778 2.8944

Coefficients:

Estimate Std. Error t wvalue
(Intercept) 11.7556 1.0408 11.295
tannin -1.2167 0.2186 -5.565

Signif. codes: 0 '"***x' (Q0.001 '**' 0.01

Residual standard error: 1.693 on 7 degrees of
Multiple R-squared: 0.8157, Adjusted R-squarec
F-statistic: 30.97 on 1 and 7 DF, p-value: 0.
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Particado da Variancia

ANOVa
S Qtotal =S5 Qentre + S Qz’ntra

NModelo Linear
S Qtotal =S Qmod + 5 Qerro

3.



O Linear

Unidade de Cultivo
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Particao da Variancla modelo linear
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Desvios Quadraticos total

SQtotal — ‘

tannin  growth me




Desvios Quadraticos residuo

N

SQerror — )

tannin  growth resid

## [1] 20



Desvios Quadraticos ao Modaelo

Incluir um grahco com o residuo. a variacao total e a variacao
explicada pelo modelo (0 segmento entre © modelo € a méedia geral

o Explicar o grau de liberdade da regressdo como sendo: dois valores
(Intercepto e inclinacdo) para definir o modelo, menos um para
definir a grande média.

3.10



L ogica do Modelo Linear
S Qtotal =} Qmod + 5 Qerro

S Qmod =5 Qtotal — 5 Qe'rro
Desvios Quadraticos do Modelo

## [1] 88.81667
Tapela de Anova

Fonte sQ GL MQ

 Modelo Linear | 8882 1| 8882
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Modelo Linear
leste de hipdtese: -

—onte sQ GL MQ = ovalor
Modelo Limearg 8882
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Analysis of Variance Table

Response: growth

Df Sum Sq Mean Sq F value Pr (>F)
tannin 1 88.817 88.817 30.974 0.0008461
Residuals 7 20.072 2.867

Signif. codes: 0 '"***' Q.001 '**' 0.01 '*' O.



Coehciente de Determinacao

R2 _ SQmod

N S Qtotal

## [1] 0.816
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Call:
Im(formula = growth ~ tannin, data = lagq)

Residuals:
Min 190 Median 30 Max
-2.4556 -0.8889 -0.2389 0.9778 2.8944

Coefficients:

Estimate Std. Error t wvalue
(Intercept) 11.7556 1.0408 11.295
tannin -1.2167 0.2186 -5.565

Signif. codes: 0 '"***x' (Q0.001 '**' 0.01

Residual standard error: 1.693 on 7 degrees of
Multiple R-squared: 0.8157, Adjusted R-squarec
F-statistic: 30.97 on 1 and 7 DF, p-value: 0.
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nullag <- (growth ~ 1,
(nullagqg)

Call:
Im(formula = growth ~ 1, data = lagqg)

Residuals:
Min 190 Median cle) Max
-4.8889 -3.8889 0.1111 3.1111 5.1111

Coefficients:
Estimate Std. Error t wvalue
(Intercept) 6.889 1.230 5.602

Signif. codes: 0 '"***' (Q0.001 '**' 0.01

Residual standard error: 3.689 on 8 degrees of
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Comparando Modelos
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(nullag, lmlag)

Analysis of Variance Table

Model 1: growth ~ 1
Model 2: growth ~ tannin
Res .Df RSS Df Sum of Sq
1 8 108.889
2 7 20.072 1 88.817

Signif. codes: 0 '***x' (0.001

.19



Comparando Modelos

Anova do modelo: anovallmlag)

Df  Sum Sgq Mean Sgq  F value Pri>F)

tannin 1 88.81667 88.81667 30.97398 0.0008401

Anova da comparacdo de modelos: anovalnullag. Imlag)

ResDf RSS Df Sum of &g = Br(>E)
8110888889 | |

2007222 1, 8881667 3097398  0.0008461

NAO DESESPERE ESPERE! KEEP CALMI



Diagnostico do Modelos

Residuals vs Fitted Normal Q-Q

40

Residuals

Standardized residuals

I | |
-05 0.0 0.5 1.0 1.5

Fitted values Theoretical Quantiles

Scale-Location Residuals vs Leverage
70

o7

Standardized residuals

IStandardized residuals|

--- Cook's distance;
T | T T
8 0.0 0.1 0.2

Fitted values Leverage
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NModelo linear: variavel categorica”
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Rendimento Colhelta: dados

solo colhe

4.
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Variavel Dammy ou Indicadora

colhe solo arg hum

Numero de nivels do fator menos 1 (intercepto)



NModelo linear dummy

odelo

= ag, + 224, + B34,
ercepto

, = &1

oeficientes
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Call:
Im(formula = colhe ~ arg + hum, data croplin)

Residuals:
Min 10 Median
-8.5 -1.8 0.3

Coefficients:

Estimate Std. Error t wvalue
(Intercept) 9.900 1.081 9.158
arg 1.600 1.529 1.047
hum 4.400 1.529 2.878

Signif. codes: 0 '"***' Q0.001 '**' 0.01

Residual standard error: 3.418 on 27 degrees of
Multiple R-squared: 0.2392, Adjusted R-squarec
F-statistic: 4.245 on 2 and 27 DF, p-value: O.




Call:
Im(formula = colhe ~ solo, data = crop)

Residuals:
Min 10 Median
-8.5 -1.8 0.3

Coefficients:

Estimate Std. Error t wvalue
(Intercept) 9.900 1.081 9.158
soloarg 1.600 1.529 1.047
solohum 4.400 1.529 2.878

Signif. codes: 0 '"***' Q0.001 '**' 0.01

Residual standard error: 3.418 on 27 degrees of
Multiple R-squared: 0.2392, Adjusted R-squarec
F-statistic: 4.245 on 2 and 27 DF, p-value:




(1mdum)

## (Intercept) arg
## 9.9 1.6

(crop$colhe, crop$solo, mean)

## are arg hum
## 9.9 11.5 14.3




iNntercepto

Coeficientes

Modelo

Y = ag, + Bazq, + B34,
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