Lecl - Introduction & LS

Sunday, 2 June 2024 18:12

Least-squares and Linear Regression

Goal: e The goal of the least squares (LS) method
is to minimize MSE (or RMSE) between the given
data and the parametric model.

« Define and analyze a model that is based on a linear
relation between data and the outcome.
« Find the linear model parameters by LS.
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The performance metric is mean-square error (MSE)
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e min f(x) returns the minimum value of f(x) for all
possible values of x
e argmin f(2) return the value of x, such that if
r

y = argmin f(x) then min f(z) = f(y)
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Vector /Matrix Notation
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Multivariate LS
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Moore—Penrose inverse (pseudo-inverse)
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2.1 This assignment focuses on understanding the inter- 2.2 This assignment focuses on understanding the ef-
pretation of weights values. For the multivariate vector fects of sample size on the estimation accuracy of lin-
of the weights, w: ear regression parameters using the Least Squares (LS)
o What is the meaning of the + or — sign of the each method. The task involves running simulations to gen-
weight w;? erate linear data with varying numbers of data points,
¢ What is the influence of the magnitude (relative followed by fitting a linear regression model to this data
size) of weights w;? and analyzing the resulting mean squared error (MSE).
« Perform linear regression using the LS method, and
analyze the MSE across different sample sizes. /2 §
WP G . L MB
( « Repeat each MSE evaluation for at least 30 times.

ased M « Summarize the results in boxplot as in the plot.
¢ Does it seem reasonable the the MSE grows with
an increase in M?
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These assignments will help you understand the practical
implications of linear regression and the influence of data
size on model performance.
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