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Applying bootstrap

The following code generates (X;,Y;) pairs.

library (MASS)
generate_pairs <- function(n) {
# Generate n pairs of financial returns.
muX <- 2
muY <- -1
CovMx <- matrix(c(1l, -.25, -.25, 2), nrow = 2)
data <- mvrnorm(n = 100, mu = c(muX,muY), Sigma = CovMx)
return(data.frame('X' = datal, 1],
'Y' = datal, 21))
}

fin_pairs <- generate_pairs( 100 ); # Generate 100 (X,Y) pairs.
head(fin_pairs)

## X Y
## 1 1.7548960 -1.05246507
## 2 2.6429017 -0.26051232
## 3 1.5999868 -2.78954463
## 4 0.9674942 0.01012357
## 5 4.0526996 -0.31652057
## 6 2.6276146 -2.81902216
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Sigmahat <- cov(fin_pairs)
Sigmahat

## X Y
## X 1.1784179 -0.1339193
## Y -0.1339193 2.0375630

sigma2hatXX <- Sigmahat[1,1]
sigma2hatYY <- Sigmahat[2,2]
sigmahatXY <- Sigmahat[1,2]

The & is
alphahat <- (sigma2hatYY - sigmahatXY)/(sigma2hatXX + sigma2hatYY -2*sigmahatXY)
alphahat



## [1] 0.623305

While the true value of alpha is

sigma2XX <- 1

sigma2YY <- 2

sigmaXY <- -0.25

alpha_true <-(sigma2YY - sigmaXY)/(sigma2XX + sigma2YY -2*sigmaXY)
alpha_true

## [1] 0.6428571

Now, again, we're going to resample with replacement from our data, and compute our statistic & on each
resample. The hope is that these resampled versions of the statistic will resemble the distribution of the
statistic evaluated on the original data.

1. Create a function to compute alphahat from a given data set.

2. Resample the data B = 200 times, evaluating & on each resample. Then, we’ll use those resampled
values to estimate the variance.

3. Create the confidence interval at the estimate.
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