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Regresion lineal simple 

El error tiene ddp normal de media cero y varianza 
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•  Estimacion de minimos cuadrados 

Minimizar la diferencia entre la prediccion y el valor observado 
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Estimacion de la varianza del error 

Varianza del estimador del coef. 

Varianza del 
predictor 



Regresion lineal multiple 
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i.i.d con ddp normal (0,     )) 

Normal  

Coeficientes de regresion 

Media general 
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Coeficientes del intercept 

Variables 
categoricas se 
representan por 
un conjunto de 
vectores 
ortogonales 



•  Estimador de minimos cuadrados 
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•  Analisis de varianza 
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•  F-test 

•  Estimacion de la varianza del ruido 

•  Significacion  
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• Diagnostico posthoc 
– Plot de los residuales contra cada variable 

explicativa 
– Plot de residuales contra los valores 

predichos 
– Plot de ajuste de los residuales  a la 

distibribución normal  
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Caso 1 

View(hubble) 
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install.packages(gamair) 
 data("hubble", package = "gamair") 



•  Visualizar los datos 

•  Estimacion 
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 plot(velocity ~ distance, data = hubble) 

names(hubble)[3]<- "distance” 
names(hubble)[2]<- "velocity" 

 > sum(hubble$distance * hubble$velocity) / sum(hubble$distance^2) 

 > hmod <- lm(velocity ~ distance - 1, data = hubble)  ## no intercept 

 >coef(hmod) 
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 > layout(matrix(1:2, ncol = 2)) 
> plot(velocity ~ distance, data = hubble) 
> abline(hmod) 
> plot(hmod, which = 1) 
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 > Mpc <- 3.09 * 10^19 
> ysec <- 60^2 * 24 * 365.25 
> Mpcyear <- Mpc / ysec 
> 1 / (coef(hmod) / Mpcyear) 



Caso 2 

View(clouds) 
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•  Visualizacion 
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 > data("clouds", package = "HSAUR2") 
> layout(matrix(1:2, nrow = 2)) 
> bxpseeding <- boxplot(rainfall ~ seeding, data = clouds, 
+ ylab = "Rainfall", xlab = "Seeding") 
> bxpecho <- boxplot(rainfall ~ echomotion, data = clouds, 
+ ylab = "Rainfall", xlab = "Echo Motion") 

 > layout(matrix(1:4, nrow = 2)) 
> plot(rainfall ~ time, data = clouds) 
> plot(rainfall ~ cloudcover, data = clouds) 
> plot(rainfall ~ sne, data = clouds, xlab="S-Ne criterion") 
> plot(rainfall ~ prewetness, data = clouds) 



• Outliers 

•  Formula del modelo 

• Matriz de diseño 
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 > rownames(clouds)[clouds$rainfall %in% c(bxpseeding$out, 
+ bxpecho$out)] 

 R> clouds_formula <- rainfall ~ seeding + 
+ seeding:(sne + cloudcover + prewetness + echomotion) + 
+ time 

Xstar <- model.matrix(clouds_formula, data = clouds) 



•  Estimacion 
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 > clouds_lm <- lm(clouds_formula, data = clouds) 
> class(clouds_lm) 

 >summary(clouds_lm) 

 >betastar <- coef(clouds_lm)  #coeficientes de regresion 

 Vbetastar <- vcov(clouds_lm) 

 sqrt(diag(Vbetastar))   # estándar errors 
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 > psymb <- as.numeric(clouds$seeding) 
> plot(rainfall ~ sne, data = clouds, pch = psymb, xlab = "S-Ne criterion") 
> abline(lm(rainfall ~ sne, data = clouds, 
+ subset = seeding == "no")) 
> abline(lm(rainfall ~ sne, data = clouds, 
+ subset = seeding == "yes"), lty = 2) 
> legend("topright", legend = c("No seeding", "Seeding"), 
+ pch = 1:2, lty = 1:2, bty = "n") 



• Calidad de la regresion 
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 > clouds_resid <- residuals(clouds_lm) 
> clouds_fitted <- fitted(clouds_lm) 

 > plot(clouds_fitted, clouds_resid, xlab = "Fitted values", 
+ ylab = "Residuals", type = "n", 
+ ylim = max(abs(clouds_resid)) * c(-1, 1)) 
> abline(h = 0, lty = 2) 
> text(clouds_fitted, clouds_resid, labels = rownames(clouds)) 

 > qqnorm(clouds_resid, ylab = "Residuals") 
> qqline(clouds_resid) 


