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1.2 Gradient, Hessian, Jacobian
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JacobianMat <- function( a, f, h=1e-06, ... ){

# Function to calculate the difference-quotient approx Jacobian matrix

# of f(x) at x=a

#

# Args:

# a parameter vector of size p x 1

# £ the function which returns a vector of size n x 1
# h eps for difference quotient

# additional parameters to f

#

# Values:

# J n x p Jacobian matrix consisting of
# part d £ / part d x

#

p=length(a)
n=length(f(a, ...))

epsmat=diag(p)*h
J=matrix(0, n, p)
for(j in 1:p)
J[, jl1=C f(atepsmat[, jl, ...) - f(a-epsmat[, jl, ...) )/(2%h)

return( J )
} # end of JacobianMat
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# objective function

r <- function( x, additional_param ){

# calculation of the function value at x
return( function_value )

# gradient vector of r at x

grad <- function( x, additional_param ){

g <- JacobianMat( x, r, additional_param as ... )
return( g )

# Hessian matrix of r at x

Hess <- function( x, additional_param ){

H <- JacobianMat( x, grad, additional_param as ... )
return( H )

# gradient at x=a

a <- the value of x

gradient <- g( a, additional_param )
Hessian <- Hess( a, additional_param )
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# probability (logistic function with slope and intercept, no 1.7)
P <- function( X, param ){

a=param[1]; b=param[2]

z=a*xX+b

P=1/(1+exp(-2))

return( P )

} # end of P

# minus log likelihood

mllh <- function( param, data ){
x=data$x; f=data$f; r=data$r
P=P(x,param)
1lh=sum( r*log(P)+(f-r)*log(1-P) )
return( -11h )

} # end of mllh

# numeric first derivative of mllh

dmllhn <- function( param, data ){
# mllh comes from the parent environment
res=c( JacobianMat( param, mllh, data=data ) )
cat(".dn.")

return( res )

} # end of dmllhn

# second derivative matrix using numeric first derivative of mllh
d2mllhnn <- function( param, data ){

# dmllhan and mllh come from the parent environment
res=JacobianMat( param, dmllhn, data=data )

cat(".d2nn.")

return( res )

} # end of d2mllhnn



