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Desenvolvimento de 73 85
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Output1 - SPSS
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MINIMIZACAO DOS DESVIOS
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T

13

EXEMPLO 1

= Considere o seguinte conjunto de pontos
X Y
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RETAS DE AJUSTE

R1 Y=-0,1+0,7X
R2 Y=0,5+0,5X
R3 Y=-0,7+0,9X
N
RETAS -
| R1 R2 R3
0,6 1 0,2
13 15 11
2 2 2
2.7 25 2.9
3.4 3 38
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DESVIOS
Desvl Desv2 Desv3
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DESVIOS ABSOLUTOS
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2 2 2
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QUADRADO DOS DESVIOS
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EXEMPLO 2

Comprimento alar
(cm) em funcdo da
idade (dias) para
andorinhas

DPS

EXEMPLO 2 (SPSS)
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EXEMPLO 2

@ Curve Estimation

Dependent(s):

E 4¥ Comprimento

r Independent
@ Variable

@ Time

P [Puae

Case Labels:

Include constant in equation

] ¥Pigtmodes

r Models

[ Linear [ Quadratic [7] Compound [+ Growth
[ Logarithmic [+ Cubic
[ Inverse [ Power:

s

[] Logistic

Upper bound:

[ Exponential

[] Display ANOVA table

) (e (et cneny (ine)

DPS

Madels (curve estimation algorithms)
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erevious (@) {8 next

CURVEFIT allows the user ta specify a model with or without = constant term designated by ;. If this constant term is excluded, simply set it
zero or one depending upon whether it appears in an additive or multiplicative manner in the models listed below.

(1) Linaar E(¥)=5-451

(2) Loganthmic  E( ¥ )= G- FlacH

(3) Inverse ELY)=5~8/¢

(4) Quadratic LY ) =8+ 8 tH By £

(5 Cubic B Y)=G~ 5 t+mlf+af
() Compound E(Y )=, 5

(7) Powar B ¥,)=5tf

(8 s ELY,)=enpl Gy+ &)/ £)

(@) Growth ECY ) =em( Gyt 8 6

(10) Exponential  EY ¥,)= 5 bt

(11) Logistic Bl Yr):(Lu_ﬁuﬁlr)—L

DPS

24
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EXEMPLO 2

[ *Output! [Document1] - IBM SPSS Statistics Viewer

File  Edit View Data

Transform

Inset  Format  Analyze  Graphs

Utilities

Exensions  Window  Help
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E ] output
@ Log
=& Curve Fit
(] Title
Notes
Active Dataset
[ Model Description|
i-Lg Case Processing
----- [ variable Processi
i L& Model Summary 3
----- [l Curvefit for Compt|

DPS

Qutput
B Log

&-{& curve Fit

g Model Description

=+ Curve Fit

[DataSet2] C:\Users\ACB\OneDrive\Rulas20l7_lS8\reg teorica.sav

Model Description

Model Mame
DependentVariable
Equation

Independent Variable
Constant
Variable Whose Values Label Obsemwvations in Plots

Tolerance for Entering Terms in Equations

MOD_1
Comprimento
Linear
Logarithmic
Inverse
Quadratic
Cubic
Power?
Growth®
Exponential®
Idade
Included
Unspecified
0,0001

a. The model requires all non-missing values to be positive.

Variable Processing Summary

25
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Variables

Dependent
Comprimento

Independent

ldade

i [ Case Processing
L& Variable Processi

Mumber of Positive Values 7

) Model Summary a
([ Curvefit for Compr

MNumber of Zeros
MNumber of Negative Values

Number of Missing
Values

User-Missing

o ololo
o olola

System-Missing

Model Summary and Parameter Estimates
Dependent Variable: Comprimenta

Model Summary Parameter Estimates

Equation R Sguare F dft df2 Sig. Constant 53] b2 h3
Linear 132174 1 5 0,000 0,515 0,298

Logarithmic 0,871 165753 1 5 0,000 0,727 1,772

Inverse 0815 53833 1 & 0,001 4,087 -9,026

Quadratic 99,685 2 4 0,000 -0274 0,579 -0,021

Cuhic 106,896 3 3 0,002 1,471 -0,387 0,141 -0,008
Power 0,968 143638 1 5 0,000 0,563 0,792

Growth 0,831 67,190 1 5 0,000 -0,006 0,131

Exponential 0,631 67,190 1 & 0,000 0,994 0,131

The independent variable is Idade.
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EXEMPLO 2

Comprimento

® Observed
= Linear
==+ Logarithmic
= *lnverse
= Quadratic
= Cubic
=+ Power
== Growth
== Exponential

Idade
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RESIDUOS
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DISTRIBUICAO DOS ERROS
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IC e Testes de hipdoteses
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IC TH

Ho B =by
BO IB +t S H,: B, #by, B, > b, ou S, <b,
o)y | et

H, verdadeira = ET ~ t_,

1 X2 Ho: By =b;
n

Bo™ | (-%4)5t, s

+—s H,: B, =bj, B, >b;oup, <bj
XX A = a
— X. —b}
ET:(ﬂo B)—b;

[1 X2
S, |—+—
n Sxx

H, verdadeira = ET ~t, _,

Ho: B =by
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INTERVALO DE CONFIANCA
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REGRESSAO NAO LINEAR
V=55 Y, V=54 pe”
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REGRESSAO NAO LINEAR

Modelo Transformagéo

. B U=5

[ ) Yi =Q +—+Ei Xi
: Y =a'+BU, +¢

Z =InY,

° Y :erx'+[3.)<,+e, ! nY'
i Z =a'+B.X, +¢

u_L

a’+£+ei Xi

e Y=e  coma'>0,<0|Z =Y,
Z =o' +BU, +e
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REGRESSAO LINEAR E MULTIPLA

Um modelo de regressdo linear mulfipla descreve
uma relacdo entre varias varidveis quantitativas
independentes, X,, X, ..., X;, e uma varidvel
quantitativa dependente, 9 nos fermos seguintes:

Y =B+ B Xy = X))+ By Xy = Ky )+t B( X = X )+ i=1,..0

onde:

® (X,.X,...X,.¥)iésima observacio das variaveis X, X,.... X, e ¥.
e ¥ mediaaritmética das observacoes X |
® ). 5. Br.o. 5, parametros fixos da relacdo linear entre X, X,... X, e ¥

® g crro aleatorio associado ao valor observado ¥,
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RESIDUOS

Pressupostos para ¢,

® Tém valor esperado nulo e varidncia constante, 6*;
® Sio mutuamente independentes; g, ~IN(0,c%)

® S3ionormalmente distribuidos.

Se estas hipoteses se verificarem entio: ¥, ~ IN(u,.0")
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ESTIMADORES MINIMOS 4
QUADRADOS

N

,Bl-sxlx1 +ﬁ2'sx1x2 +ot 'lexJ = lev

Bl-sxle +:B2-Sx2xz +---+ﬂAJ -szxJ = SXZY thsz = Z(X W le (X A ij)
() )

BuSux. + o Sox, Foot B Syx, =Sk Sxy = Z(X 5= XY =Y)

1 o
n—J —128‘ -

= n_:‘l-] _1Z{Yi _[:éo +131'(X1i - >z1)"‘:‘92-()(2i - )Zz)"‘---"':éj-(xﬁ - >ZJ )J}z

52 =
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EXEMPLO 3 -

Determine a relacdo existente entre o calor
envolvido no endurecimento, representado pela
varidvel Y e os pesos de duas substancias X; e
X,, tendo em consideracdo os seguintes valores
o7b’ridos nuMa experiéncia:

B 785 743 1043 87.6 956 1092 1027 725 93,1 1159
7 1 117 3 1 2 2
26 29 59 31 52 55 71 31 54 47

ﬁ *reg_miultipla.sav [DataSet1] - IBM SPSS Statistics Data Editor
Eile Edit View Data Transform Analyze Graphs Utiliies Extensions Window Help I
=¥ Reports > - (Al
| :j H [‘% m . Descriptive Statistics » E EE A @ _ |
Bayesian Statistics »
LY & | Tables L var var | var
1 78 '50 Compare Means »
— . General Linear Model 4
2 7430 Generalized Linear Models »
3 104,30 Mixed Models »
4 87,60 Correlate »
5 95,60 Regression * | [H automatic Linear Modeling..
6 109 '20 Loglinear » Linear...
7 102.70 Neural Networks L [ Curve Estimation...
Il - Class¥y ' Partial Leagt Squares...
8 72,50 Dimension Reduction »
9 93.10 s . [ Binary Logistic...
T HE60 NohoarsmericTeats - [ Muttinomial Logistic...
. Forecasting » E Orginal..
i Sunival » | B8 erobit
12 Muyltiple Response + | Nonlinear.
13 [ Missing Value Analysis... I Weight Estimation...
14 Multiple Imputation » 2-Stage Least Squares...
15 Complex Samples ’ Optimal Scaling (CATREG)...
16 | B3 simulation.
Quality Control »
% ROC Curye...
Data w Spatial and Temporal Modeling...  *
Linear Direct Marketing » 42
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Linear Regression

Dependent
& x ¥ [&vy
& - Block 1 of 1
Previous @
Independent(s):

& xa

@ & x2

Selection Variable:

Case Labels:

WLS Weight

C
Ana Cristina Braga

Regression>Linear>Statistics

Linear Regression: Statistics X
Regression Coefficients ———— Model fit
¥ Estimates R squared change
Confidence intervals Descriptives

Level(%):

Part and partial correlations

Covariance matrix Collinearity diagnostics

Residual

Durbin-Watson

Casewise diagnostics
@ Qutliers outside: 3
@ All cases

standard deviations

(Gontnue] | cancer [ b

: 43
1
oS
N
Regression>Linear>Save
8 Linear Regression: Save X
Predis Residuals
[Uns "] Unstandardized
¥ Standardized
d "] Studentized
| SE. of mean predictions |”| Dejeted
[ Studentized deleted
[ Distances Influence Statistics
[7] Mahalanobis "] Dfgeta(s)
[7] Cooks 7] Standardized DfBeta(s)
| Leverage values "] DFFit
Prediction Intervals [7] Standardized DIFit
"] Mean [ Indvidual Coyariance ratio
Confidence Interval %
Coefficient statistics
"| Create coefficient statistics
Export model information to XML file
¥/ Include the covariance matrix
(Gontnwe) [ cancet ) _ o)
44
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Variables Entered/iRemoved®

Variables Variables
Model Entered Removed Method

1 x2,x1° . Enter

a. Dependent Variahle: Y
b. All requested variables entered.

Model Summany”

Adjusted R Std. Error of
Madel R R Square Square the Estimate

1 ,988° 977 970 257617
a. Predictors: (Constant), X2, X1
b. Dependent Variable: Y

Complementos de Estatistica, Prof?
Ana Cristina Braga 45
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ANOVA (Modelo)

Ho: O modelo de regresséo considerado ndo serve

Decisdo: Como valor p <0,05, rejeita-se a H,, pelo que o modelo
de regressédo considerado € estatisticamente significativo

ANOVA?

Sum of
Model Squares df Mean Square F Sig.
1 Regression 1976,924 2 988,462 148940 000”
Residual 46,457 7 6,637
Total 2023,381 9
a. Dependent Variable: Y
b. Predictors: (Constant), X2, X1

Complementos de Estatistica, Prof® 46
Ana Cristina Braga
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RESIDUOS =
(homoscedasticidade)

2.00
1.50
1.00
0.50
0.00

-0.50 L4 e °

Standardized Residual

-1.00
-1.50

-2.00
Unstandardized Predicted Value

Complementos de Estatistica, Prof? 47
Ana Cristina Braga

7/
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)
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Residuos (Normalidade)

= Teste analitico (KS com = Método grdfico (P-P ou

correcdo de Lilliefors) Q-Q plot)
NPar Tests . Normal P-P Plot of Standardized Residual
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
N 10 2
Normal Parameters"b Mean ,0000000 E
Std. Deviation 88181710 °
Most Extreme Differences Absolute 261 g
g Positive 261 &
Negative -169
Test Statistic 261
Asymp. Sig. (2-tailed) 081°
a. Test distribution is Normal.
b. Caleulated from data. o e o b b 12
c. Lilliefors Significance Correction. Obasrvad Cum Prob
Complementos de Estatistica, Prof2 48

Ana Cristina Braga
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Residuos (média zero)

T-Test
One-Sample Statistics
Std. Error
N Mean Std. Deviation Mean
Standardized Residual 10  ,0000000 88191710 , 27888668
One-Sample Test
TestValue=0
95% Confidence Interval of the
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
Standardized Residual  1,19E-014 9 1,000 332E-015 -631 B3
Complementos de Estatistica, Prof? 49

Ana Cristina Braga

Standardized Residual

Complementos de Estatistica, Prof® 50
Ana Cristina Braga
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COEFICIENTE DE DETERMINACAO

¥

?:ﬁnjﬁlx = o Z( A, —Y_)2
(%)
O

Coeficiente de determinacao (r?), representa a
proporcao da variacao de Y que é explicada pela
regressao

Ay _
. D (X, =X
B ,Bf.sxx B P Z( : ) _ variagéo de Y explicada pela regressao

Sy (Y, -Y )2 variagdo total de Y

52
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