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LOAD DATA

food = read.table(url("http://www.principlesofeconometrics.com/poe4/data/dat/food.dat"),header=F)

head(food)

## V1 V2
## 1 115.22 3.69
## 2 135.98 4.39
## 3 119.34 4.75
## 4 114.96 6.03
## 5 187.05 12.47
## 6 243.92 12.98

DATA Summary

summary(food) # Summary statistics

## V1 V2
## Min. :109.7 Min. : 3.69
## 1st Qu.:200.4 1st Qu.:17.11
## Median :264.5 Median :20.03
## Mean :283.6 Mean :19.60
## 3rd Qu.:363.3 3rd Qu.:24.40
## Max. :587.7 Max. :33.40

Plot Data

plot(food) # Plot matrix

100 200 300 400 500 600

5
20

V1

V
2



the simple linear regression model 3

Model

Yi = α+ βXi + ei

Variables

x = food[,2] # Income
y = food[,1] # Food Expenditure

Estimation

reg <- lm(y ~ x)

Results

summary(reg)

##
## Call:
## lm(formula = y ~ x)
##
## Residuals:
## Min 1Q Median 3Q Max
## -223.025 -50.816 -6.324 67.879 212.044
##
## Coefficients:
## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 83.416 43.410 1.922 0.0622 .
## x 10.210 2.093 4.877 1.95e-05 ***
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
##
## Residual standard error: 89.52 on 38 degrees of freedom
## Multiple R-squared: 0.385, Adjusted R-squared: 0.3688
## F-statistic: 23.79 on 1 and 38 DF, p-value: 1.946e-05

b1, b2

b1 <- coef(reg)[[1]]
b2 <- coef(reg)[[2]]

b1

## [1] 83.416

b2
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## [1] 10.20964

Least sqaures prediction (one time)

N <- 40
sde <- 89.52
y1 <- b1+b2*x+rnorm(N, mean=0, sd=sde)

y2 <- data.frame()
y2 <- cbind(y1, y)

Least sqaures prediction (one time)

matplot(y1, type='l', col=1:40,
xlab='Income', ylab='Food Expenditure',
main ='Prediction N=1 ')
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Least sqaures prediction (one time)

matplot(y2, type='l', col=1:40,
xlab='Income', ylab='Food Expenditure',
main ='Food Expenditure vs. Prediction ')
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Least sqaures prediction (1,000 times)

b1 <- coef(reg)[[1]]
b2 <- coef(reg)[[2]]
yy <- data.frame()

trial <- 1
trials <- 1000
while(trial <= trials) {
y3 <- b1+b2*x+rnorm(N, mean=0, sd=sde)
yy <- rbind(yy, t(y3))
trial <- trial + 1

}

Least sqaures prediction (1,000 times)

matplot(t(yy), type='l', col=1:40,
xlab='Income', ylab='Food Expenditure',
main ='Prediction N=1000 ')
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Save DATA

sink(‘ch4.out’)

# Least sqaures prediction (one time)

y1

## [1] 134.88136 109.75637 42.83615 175.05515 362.45178 224.97142 323.73693
## [8] 247.93138 199.94941 205.63664 196.23600 181.96797 251.20886 392.20831
## [15] 279.51148 434.03998 258.44418 266.01832 425.56900 409.25684 267.21834
## [22] 369.71061 284.31625 395.50973 323.77457 315.18307 309.96110 307.10379
## [29] 336.15929 441.18443 475.53534 438.15249 332.96471 310.96824 332.97216
## [36] 216.75052 385.46803 341.12926 393.23820 490.36365

sink()
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