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my.clever.function <- function(an.argument,another.argument) {
# clever calculations
return(important.result)

}

# "Robust" loss function, for outlier-resistant regression
# Inputs: vector of numbers (x)
# Outputs: vector with x”2 for small entries, 2|x|-1 for large ones
psi.1 <- function(x) {
psi <- ifelse(x”2 > 1, 2*abs(x)-1, x"2)
return(psi)

> z <- ¢(-0.5,-5,0.9,9)
> psi.1(z)
[1] 0.25 9.00 0.81 17.00
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# "Robust" loss function, for outlier-resistant regression

# Inputs: vector of numbers (x), scale for crossover (c)

# Outputs: vector with x”2 for small entries, 2clx|-c”2 for large ones
psi.2 <- function(x,c=1) {

psi <- ifelse(x"2 > c”2, 2*c*abs(x)-c”2, x"2)

return(psi)

¥

> identical(psi.1(z), psi.2(z,c=1))

[1] TRUE
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> identical(psi.2(z,c=1), psi.2(z))
[1] TRUE
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> identical(psi.2(x=z,c=2), psi.2(c=2,x=z))
[1] TRUE
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> psi.2(x=z,c=c(1,1,1,10))
[1] 0.25 9.00 0.81 81.00

> psi.2(x=z,c=-1)

[1] 0.25 -11.00 0.81 -19.00
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psi.3 <- function(x,c=1) {

# Scale should be a single positive number
stopifnot (length(c) == 1,c>0)

psi <- ifelse(x72 > c72, 2*c*abs(x)-c”2, x72)
return(psi)
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>x <=7

>y <= c("A","C","G","T","U")

> adder <- function(y) { x<- x+y; return(x) }
> adder (1)

(1] 8

> x

(11 7

>y

[1] "A" "cv "G" T Myn
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> circle.area <- function(r) { return(pi*r~2) }
> circle.area(c(1,2,3))
[1] 3.141593 12.566371 28.274334
> truepi <- pi
> pi <- 3
> circle.area(c(1,2,3))
[1] 3 12 27
> pi <- truepi # Restore sanity
> circle.area(c(1,2,3))
[1] 3.141593 12.566371 28.274334
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maximum.iterations <- 100

deriv.step <- 1/1000

step.scale <- le-12

stopping.deriv <- 1/100

iteration <- 0

deriv <- Inf

a <- 0.15

while ((iteration < maximum.iterations) && (deriv > stopping.deriv)) {
iteration <- iteration + 1

mse.1 <- mean((gmp$pcgmp - 6611*gmp$popa)”2)

mse.2 <- mean((gmp$pcgmp - 6611*gmp$pop” (at+deriv.step)) 2)
deriv <- (mse.2 - mse.l)/deriv.step

a <- a - step.scalexderiv

}

list(a=a,iterations=iteration,converged=(iteration < maximum.iterations))
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estimate.scaling.exponent.1 <- function(a) {
maximum.iterations <- 100

deriv.step <- 1/1000

step.scale <- le-12

stopping.deriv <- 1/100

iteration <- 0

deriv <- Inf

while ((iteration < maximum.iterations) && (abs(deriv) > stopping.deriv)) {
iteration <- iteration + 1

mse.1l <- mean((gmp$pcgmp - 6611*gmp$pop~a)"2)

mse.2 <- mean((gmp$pcgmp - 6611*gmp$pop” (a+deriv.step)) 2)
deriv <- (mse.2 - mse.l)/deriv.step

a <- a - step.scalexderiv

}

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)

}
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estimate.scaling.exponent.2 <- function(a, y0=6611, maximum.iterations=100,
deriv.step = 1/100, step.scale = le-12, stopping.deriv = 1/100) {
iteration <- 0

deriv <- Inf

while ((iteration < maximum.iterations) && (abs(deriv) > stopping.deriv)) {
iteration <- iteration + 1

mse.1 <- mean((gmp$pcgmp - yO*gmp$pop~a) 2)

mse.2 <- mean((gmp$pcgmp - yO*gmp$pop” (atderiv.step)) 2)

deriv <- (mse.2 - mse.l)/deriv.step

a <- a - step.scalexderiv

}

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)

}
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estimate.scaling.exponent.2 <- function(a, y0=6611, maximum.iterations=100,
deriv.step = 1/100, step.scale = le-12, stopping.deriv = 1/100) {
iteration <- 0

deriv <- Inf

while ((iteration < maximum.iterations) && (abs(deriv) > stopping.deriv)) {
iteration <- iteration + 1

mse.1 <- mean((gmp$pcgmp - yO*gmp$pop~a) 2)

mse.2 <- mean((gmp$pcgmp - yO*gmp$pop” (atderiv.step)) 2)

deriv <- (mse.2 - mse.l)/deriv.step

a <- a - step.scalexderiv

}

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)

}
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estimate.scaling.exponent.3 <- function(a, y0=6611, maximum.iterations=100,
deriv.step = 1/100, step.scale = le-12, stopping.deriv = 1/100) {
iteration <- 0

deriv <- Inf

mse <- function(a) { mean((gmp$pcgmp - yO*gmp$pop~a)~2) }

while ((iteration < maximum.iterations) && (abs(deriv) > stopping.deriv)) {
iteration <- iteration + 1

deriv <- (mse(atderiv.step) - mse(a))/deriv.step

a <- a - step.scalexderiv

¥

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)

}
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estimate.scaling.exponent.4 <- function(a, y0=6611, response=gmp$pcgmp,
predictor = gmp$pop, maximum.iterations=100, deriv.step = 1/100,
step.scale = le-12, stopping.deriv = 1/100) {

iteration <- 0

deriv <- Inf

mse <- function(a) { mean((response - yO*predictor®a)~2) }

while ((iteration < maximum.iterations) && (abs(deriv) > stopping.deriv)) {
iteration <- iteration + 1

deriv <- (mse(atderiv.step) - mse(a))/deriv.step

a <- a - step.scalexderiv

¥

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)
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estimate.scaling.exponent.5 <- function(a, y0=6611, response=gmp$pcgmp,
predictor = gmp$pop, maximum.iterations=100, deriv.step = 1/100,
step.scale = le-12, stopping.deriv = 1/100) {

mse <- function(a) { mean((response - yO*predictor~a)~2) }

for (iteration in 1:maximum.iterations) {

deriv <- (mse(atderiv.step) - mse(a))/deriv.step

a <- a - step.scalexderiv

if (abs(deriv) <= stopping.deriv) { break() }

¥

fit <- list(a=a,iterations=iteration,

converged=(iteration < maximum.iterations))

return(fit)

}
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# Predict response values from a power-law scaling model
# Inputs: fitted power-law model (object), vector of values at which to make
# predictions at (newdata)

# Outputs: vector of predicted response values
predict.plm <- function(object, newdata) {

# Check that object has the right components

stopifnot("a" %in’% names(object), "yO" %in’% names(object))
a <- object$a

yO <- object$y0

# Sanity check the inputs
stopifnot(is.numeric(a),length(a)==1)

stopifnot (is.numeric(y0),length(y0)==1)

stopifnot (is.numeric(newdata))

return(yO*newdata~a) # Actual calculation and return

}




# Plot fitted curve from power law model over specified range
# Inputs: list containing parameters (plm), start and end of range (from, to)
# Outputs: TRUE, silently, if successful

# Side-effect: Makes the plot

plot.plm.1 <- function(plm,from,to) {

# Take sanity-checking of parameters as read

yO <- plm$y0 # Extract parameters

a <- plm$a

f <- function(x) { return(yO*x~a) }

curve (£ (x) ,from=from, to=to)

# Return with no visible value on the terminal

invisible (TRUE)

}
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plot.plm.2 <- function(plm,...) {

yO <- plm$y0

a <- plm$a

f <- function(x) { return(yO*x~a) }

# from and to are possible arguments to curve()
curve(f(x),...)

invisible (TRUE)
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plot.plm.3 <- function(plm,from,to,n=101,...) {
x <- seq(from=from,to=to,length.out=n)

y <- predict.plm(object=plm,newdata=x)
plot(x,y,...)

invisible (TRUE)

}
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planner <- function(output,factory,available,slack,tweak=0.1) {
needed <- plan.needs(output,factory)

if (all(needed <= available) && all(available-needed <= slack)) {
return(list (output=output,needed=needed))

¥

else {

output <- adjust.plan(output,needed,available,tweak)
return(planner (output,factory,available,slack))

}

}

plan.needs <- function(output,factory) { factory %x) output }
adjust.plan <- function(output,needed,available,tweak) {

if (all(needed >= available)) { return(output*(1-tweak)) }

if (all(needed < available)) { return((i+tweak)) }
return(output*runif (n=length(output) ,min=1-tweak,max=1+tweak))




