Statistical Theory and Modeling (ST2601)

Lecture 10 - Numerical Maximum Likelihood
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Department of Statistics
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Overview

B Numerical maximum likelihood
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Find the maximum of a function f(x)

Xmax = argmax f(x)
xeEX

involves .
Gradient ascent: find xyax by iterating until convergence:
Xk+1 = Xk + v - (%)
~—~ ~——

learning rate gradient

Newton-Raphson: find xy,ax by iterating until convergence:

f (x)

Xpt1 = Xk — 7 (xe)

Multi-dimensional MLE solves ¢/(8) = 0. Newton-Raphson:
Ok =0k + T '(0k) - 7(64)
i hessi dient
Inverse nessian gradien

Inverse Hessian cheaply computed from gradients (BFGS).
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f(x) =1+ 222 — (4/3)x3

Lmax
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Gradient ascent - good learning rate
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Gradient ascent - too small learning rate

~ = 0.05
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Gradient ascent - too large learning rate
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Gradient ascent convergence
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Newton-Raphson
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Newton-Raphson convergence
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Optim in R

# Function to maximized. Depends on parameter a
myFunc <- function(x, a){

funcval = 1 - (x/a-2)"2

return (funcval)

}

# Run optim

a=1

initval <- c(3) # initial guess

OptimResults <- optim(initVal, myFunc, gr=NULL, a,
method=c("BFGS"),
control=1list(fnscale=-1),
hessian=TRUE)

OptimResultsSpar # maximizer
OptimResultsSvalue  # maximum function value
OptimResultsShessian # second derivative
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