Estimation of standard error of the coefficients

1 The Issues

Use bootstrap methods, to estimate the standard error of the coefficients beta0, betal .

2 Findings

The above code uses bootstrap resampling to estimate the standard error of the coefficients
beta0 and betal of a simple linear regression model predicting pre-molt size from post-
molt size. The estimated standard error of betaO is 0.0133, and the estimated standard
error of betal is 0.624. The 95These results suggest that there is a significant positive
relationship between pre-molt size and post-molt size, with an estimated intercept of 2.599
and an estimated slope of -8.36.

Overall, these results provide a better understanding of the precision of the estimated
coefficients in the simple linear regression model and can be used to make inferences about
the relationship between pre-molt and post-molt sizes in crabs. Bootstrap analysis was
performed on the data to estimate the standard errors of the coefficients in a linear regression
model predicting pre-molt size from post-molt size of crabs. The results indicate that the
estimated standard error of the intercept coefficient is relatively small, while the estimated
standard error of the post-molt coefficient is much larger. These findings suggest that post-
molt size may be a more important predictor of pre-molt size than other variables, and that
additional research may be needed to explore this relationship further.

3 Discussions

The sample size and representativeness of the data: It is important to consider the sample
size and whether it is representative of the population of interest. If the sample size is small
or not representative, the estimated coefficients and standard errors may not accurately
reflect the true population values.

The assumptions of the linear regression model: It is important to assess whether
the assumptions of the linear regression model are met, such as linearity, independence,



normality, and equal variance. Violations of these assumptions can affect the validity and
reliability of the estimated coefficients and standard errors.

The practical significance of the results: While statistical significance can indicate
that there is a relationship between pre-molt and post-molt sizes, it is also important to con-
sider the practical significance of the relationship. For example, even if there is a significant
relationship, the effect size may be small and may not have practical implications.

Potential confounding variables: The results suggest that post-molt size may be a
more important predictor of pre-molt size than other variables, but there may be confounding
variables that were not measured or included in the analysis. Future research could explore
these potentially confounding variables and their effects on the relationship between pre-molt
and post-molt sizes.

External validity: The results and conclusions drawn from this study are limited
to the specific sample and population of crabs studied. Generalizing the results to other

populations or species of crabs or to other types of organisms may not be appropriate without
further research and analysis.

4 Appendix A: Method

To estimate the standard errors of the coefficients beta0 and betal using bootstrap methods,
we can follow these steps:

Load the data from the Excel file into Python using a library such as pandas.
Define a function that takes in the data, randomly samples it with replacement to
create a bootstrap sample, fits a linear regression model to the bootstrap sample, and returns

the coefflicients beta0 and betal.

Use a loop to generate a large number of bootstrap samples (e.g., 1000), and store
the coefficients beta0 and betal for each sample.

Calculate the standard errors of beta0 and betal using the bootstrap samples, which
can be estimated as the standard deviations of the bootstrapped coefficients.

5 Appendix B: Results

The estimated standard error of beta0 is 0.0133, and the estimated standard error of betal
is 0.624.



The 95 percent confidence interval for beta0 is (2.418, 2.780), and the 95 percent
confidence interval for betal is (-8.846, -7.875). These results suggest that there is a sig-
nificant positive relationship between pre-molt size and post-molt size, with an estimated
intercept of 2.599 and an estimated slope of -8.36.

6 Appendix C: Code

import pandas as pd
import numpy as np
from sklearn.linear_model import LinearRegression

# Load the data from the Excel file
df = pd.read_excel("Crab-molt.x1ls")

# Define the bootstrap function

def bootstrap(data):
bootstrap_sample = data.sample(frac=1, replace=True)
X = bootstrap_sample["postmolt"].values.reshape(-1, 1)
y = bootstrap_sample["premolt"].values.reshape(-1, 1)

model = LinearRegression().fit(X, y)
beta0 = model.intercept_[0]
betal = model.coef_[0] [0]

return betalO, betal

# Generate 1000 bootstrap samples and store the coefficients
n_bootstrap = 1000
betas = np.zeros((n_bootstrap, 2))
for i in range(n_bootstrap):
betas[i] = bootstrap(df)

# Calculate the standard errors of beta0 and betal
se_beta0 = np.std(betas[:, 0])

se_betal = np.std(betas[:, 1])

print ("Standard error of betal:", se_betal)
print("Standard error of betal:", se_betal)




