Source code for R functions
##################################################################

arraymax <- function(z) {

# NJB, Jan.18, 1994    modified by JM Hoenig June 2007 to run in R

# Find the maximum value in an array and the dimnames corresponding to it.

# This function calls dnelement().

  oz <- order(-z)

  value <- z[oz[1]]

  dn <- dnelement(z,oz[1])

  return(list(max=value,dn=dn)) 

}

##################################################################

arraymin <- function(z) {

# NJB, Jan.18, 1994     modified by JM Hoenig June 2007 to run in R

# Find the minimum value in an array and the dimnames corresponding to it.

  oz <- order(z)

  value <- z[oz[1]]

  dn <- dnelement(z,oz[1])

  return(list(min=value,dn=dn)) 

}

##################################################################

bcount <- function(x,na.rm=F) {

# Performs a "boolean count", that is, counts the number of TRUE's in a vector.

# NJ Barrowman, May 24, 1993. Modified by J. Hoenig, 1 June 2007 so that, if there 

# are any NAs, the result is NA unless na.rm is set to TRUE

# 

if (length(x)==0) {return(0)}

if (!is.logical(x)) {stop("Not a logical vector.")  } 

if (na.rm == F & sum(is.na(x))>0) {return(NA)}

return(length(x[!is.na(x) & (x==T)]))}

##################################################################

# calcFishMort 

# NJB, Aug.17, 1995    modified by JM Hoenig June 2007 to run in R

calcFishMort <- function(u,M) {

# Given exploitation rate, u, and natural mortality, M, 

# calculate fishing mortality FM.

# Use a root finder.

  func <- function(Fi,u,M) { u - (Fi/(Fi+M))*(1-exp(-(Fi+M))) }

  FishMort <- rep(NA,length(u))

  attributes(FishMort) <- attributes(u)

  for (i in 1:length(u)) {

    uvalue <- u[i]

    if (!is.na(uvalue)) {

      if (uvalue==0) {

        FishMort[i] <- 0

      } else {

        ur <- uniroot(func,lower=0,upper=10,u=uvalue,M=M)

 #       if (ur$message!="normal termination") stop(ur$message)

        FishMort[i] <- ur$root

      }

    }  

  }

  return(FishMort)  

}

##################################################################

calcsignifr <- function(n,alpha=0.05) {

# NJB, Aug. 3, 1993     modified by JM Hoenig June 2007 to run in R

# Calculate significant value of |r|  (this is a two sided test).

# See Montgomery and Peck, Introduction to Linear Regression Analysis, p.48

# Arguments:

#   n     : sample size

#   alpha : significance level.  0.05 <==> 95%

  t <- qt(1-(alpha/2),df=(n-2))

  return(t/sqrt(n-2+t^2))

}

##################################################################

# combinep
# NJB, Nov.21, 1994     modified by JM Hoenig June 2007 to run in R

combinep <- function(p,na.rm=F,full=F) {

# Combine Probabilities [p] from Independent Tests of Significance

# See Sokal and Rohlf, 1981. Biometry, 2nd ed. p.780

# Required Arguments:

#   p : vector of p-values

# Optional Arguments:

#   na.rm : remove missing values before combining p-values?

#   full  : logical flag : return the "full" result or just a p-value?

  if (na.rm) p <- p[!is.na(p)]

  k <- length(p)

  statistic <- -2*sum(log(p))

  p.value <- 1-pchisq(statistic,df=2*k)   

  if (!full) return(p.value) 

  result <- list(

    chisq.statistic=statistic,

    df=2*k,

    p.value=p.value

  )

  return(result)

}

##################################################################

combinevar <- function(xbar,s_squared,n) {

# Combine k estimates of the sample variance. Suppose you do 1000 simulations of a

# scenario to determine the mean and variance of an estimator of a parameter theta. You 

# then decide to do 5000 more simulations to insure that your results are reliable. You

# want to determine the variance of theta-hat (the estimator) based on all of the 

# simulation results. You can easily compute the new sample mean (based on all 6000 

# simulations) as a weighted mean of the two estimates. You can also compute a 

# combined estimate of the variance without having to compute the squared deviations of

# all 6000 estimates from the new mean.

# J. Hoenig, Virginia Inst. of Marine Science.

   sum_of_squares <- sum((n-1)*s_squared + n*xbar^2)

   grand_mean <- sum(n*xbar)/sum(n)

   combined_var <- (sum_of_squares - sum(n)*grand_mean^2)/(sum(n)-1)

   return(c(grand_mean,combined_var))

}

########################################################################

cumavg <- function(x,na.rm=F) {

# Calculate the cumulative average of the elements of x.

# modified by JM Hoenig June 2007 to run in R

# if there are NAs and na.rm=T then the function will calculate the cumlative

# average up until the first NA is encountered. For that element and all

# subsequent elements, the result will be NA

# This function is useful for analyzing output from a simulation to see 

# how the mean estimate stabilizes as more simulations are performed.

#

# see also the function updatevar() which can be used to update the 

# variance (i.e., calculate the variance based on the first n, 2n, 3n, ...

# observations

  if(!is.numeric(x)) stop("vector is not numeric \n")

  if (na.rm == F & sum(is.na(x))>0) {return(NA)}

  cumsum(x)/(1:length(x))

}

##################################################################

cumvar <- function( x, incr=length(x) ){

# Colin J. Greene, July 11, 1995; modified June 2007 by JM Hoenig to run in R

# This function computes the variances (and means) of the data for the 

# intervals from 1 to incr, 1 to 2*incr, 1 to 3*incr, ..., till finally 

# 1 to length(x) is calculated. The lengths of the corresponding intervals 

# is given in the index.

#

# This function is particularly useful when doing Monte Carlo simulations or

# or bootstraps and one wants to know if a sufficient number of simulations 

# has been performed. One can plot the results versus number of simulations

# to see if the mean and variance have stablized.

#

# Arguments:

#   x    : vector containing the data from which the variance(s) will be

#          calculated  

#   incr : the increment by which the variance should be updated for the 

#          second variance, then the third variance, ... , until the final 

#          variance for all the data has been calculated

# Details: If incr=100, the updatevar() gets variance of 1-100, 1-200, ..., 

#          1-length(x)

  lx <- length(x)

  if( lx < incr ){

     stop("Increment must be less than or equal to the length of data") }

  else if( lx == incr ){

     updatevals <- vector("numeric", length=0) }

  else if( lx < 2*incr ){

     updatevals <- c( lx ) }

  else if( (lx %% incr) == 0 ){

     updatevals <- seq(2*incr,lx,by=incr) }

  else {

     updatevals <- c( seq(2*incr,lx,by=incr), lx) }

  j <- p1 <- p2 <- p3 <- p4 <- nmean <- nvar <- 1

  nmean[j] <- mean(x[1:incr])

  nvar[j]  <- var(x[1:incr])

  nval     <- incr

  for(k in updatevals){

     nmean[j+1] <- mean(x[1:k])

     p1 <- (nval-1)*nvar[j]

     p2 <- sum( (x[(nval+1):k]-nmean[j])^2 )

     p3 <- 2*(nmean[j]-nmean[j+1])*sum( (x[(nval+1):k]-nmean[j]) )

     p4 <- (k)*(nmean[j]-nmean[j+1])^2

     nvar[j+1] <- (p1 + p2 + p3 + p4)/(k-1)

     j <- j + 1

     nval <- k

  }

  return(list( var=nvar,mean=nmean,index=c(incr,updatevals) ))

  invisible()

}

##################################################################

dnelement <- function(z,n) {

# Jan.17, 1994     modified by JM Hoenig June 2007 to run in R

# Get dimnames corresponding to the n'th element of a vector 

# which is also an array.

# This function is called by arraymin() and arraymax()

  dn <- dimnames(z)

  if (is.null(dn)) {

    return(NULL)

  }

  d <- dim(z)

  len <- length(d)

  result <- vector("character",len)

  indices <- vector("numeric",length=len)

  p <- cumprod(d)

  remain <- n-1

  for (i in (len-1):1) {

    indices[i+1] <- 1+ (remain %/% p[i])

    result[i+1] <- dn[[i+1]][indices[i+1]]

    remain <- remain %% p[i]  

  }

  indices[1] <- 1+ remain

  result[1] <- dn[[1]][indices[1]]

  return(result)

}

### Example:

junk = matrix(1:9,nrow=3)

rownames = c("tom","dick","harry")

colnames = c("moe","larry","curly")

dimnames(junk) = list(rownames,colnames)

junk

dnelement(junk,4)

##################################################################

# ellipse: compute (x,y) pairs for plotting an ellipse

# CJG, July 6, 1995      modified by JM Hoenig June 2007 to run in R

ellipse <- function( a=1, b=1, ang=0, A, x0 = 0, y0 = 0, n = 200)

{  # Arguments:

   #   a     : half the width of the major axis  

   #   b     : half the width of the minor axis 

   #   angle : angle between the x-axis and the major axis (in degrees)

   #   x0,y0 : the centre of the ellipse

   #   n     : the number of points on the ellipse to compute 

   # Optional Arguments:

   #   A     : 2 x 2 coefficient matrix = rbind(c(alpha,beta),c(beta,gamma))

   #           used to compute points on an ellipse given by 

   #             alpha*x^2 + beta*xy + gamma*y^2 = 1

   #           as opposed to use of a, b and angle arguments 

   # Examples:

   #   plot(ellipse(3,2,45),type="l")

   #   plot(ellipse(A=rbind(c(5, 2), c(2, 5))),type="l")

   #   plot(ellipse(A=rbind(c(5, 2), c(2,1))),type="l")

        angle <- ang*(pi/180)

   # If matrix A is given, it will be used in the 

   # calculation of the points for the ellipse

   if( !missing(A) ){ 

        eig <- eigen(A, symmetric = T)

        if(any(eig$values <= 0))

                stop("non-positive eigenvalues detected.")

        a <- 1/sqrt(eig$values[2])      # Half width of major axis

        b <- 1/sqrt(eig$values[1])      # Half width of minor axis

        ea <- eig$vectors[, 2]

        eb <- eig$vectors[, 1]

        angle <- atan(ea[2]/ea[1])      # Angle between major axis and x-axis

   }


theta <- seq(0, 2 * pi, length = n)
# Compute points on a circle 


x <- cos(theta)


y <- sin(theta)



# Stretch the circle to produce an ellipse whose major axis is on the

        # x-axis.


x <- x * a


y <- y * b


        # Rotate the ellipse


xr <- x * cos(angle) - y * sin(angle)


yr <- x * sin(angle) + y * cos(angle)


return(cbind(x = xr + x0, y = yr + y0))

}

##################################################################

"gmean" <- function(xx, trim=0,na.rm=T,...)

{   

## Geometric Mean Function -- From S-Plus Course   

## MH Prager October 1999    modified by JM Hoenig June 2007 to run in R


if (!is.numeric(xx)) stop ("Non-numeric data detected.")

logx <- log(xx)

if(na.rm && any(is.na(logx))) {warning("Missing values removed")}

exp(mean(logx, trim,na.rm,...))}

##################################################################

# is.even
# NJB, July 15, 1994    modified by JM Hoenig June 2007 to run in R

# given a numeric vector x, the function returns a logical vector specifying whether

# each element is even (TRUE) or odd (FALSE). The logical vector contains an NA wherever

# an NA appears in the corresponding vector x. Note: the function will work on real numbers

# instead of integers; however,4.2 will be interpreted as even = FALSE.

is.even <- function(x) {

  (x %% 2)==0

}

##################################################################

# is.odd
# NJB, July 15, 1994    modified by JM Hoenig June 2007 to run in R

# given a numeric vector x, the function returns a logical vector specifying whether

# each element is odd (TRUE) or even (FALSE). The logical vector contains an NA wherever

# an NA appears in the corresponding vector x. Note: the function will work on real numbers

# instead of integers; however,3.2 will be interpreted as odd = FALSE.

is.odd <- function(x) {

  (x %% 2)==1

}

##################################################################

M.Pauly <- function(K,Linf,temp)

{

   ## Pauly's empirical estimator of M

   ## MHP:   January, 2000      modified by JM Hoenig June 2007 to run in R


##


## Input parameters: 


##

Linf = L-infinity of VB growth function, cm.


##

K    = K of VB growth function, per year


##

temp = Mean water temperature, deg. Celsius


##


## Pauly, D.  1979.  On the interrelationships between natural mortality, 


## growth parameters, and mean environmental temperature in 175 fish stocks.


## J. Cons. Int. Explor. Mer 39: 175-192.


##


## cat("Linf=",Linf,"\nK=",K,"\ntemperature=",temp,"\n")


if (! is.numeric(Linf)) stop ("Non-numeric value for L-infinity!")


if (! is.numeric(K)) stop ("Non-numeric value for K!")


if (! is.numeric(temp)) stop ("Non-numeric value for temperature!")


if (temp<4 || temp>30) stop ("Temperature value seems wrong -- <4 or >30!")



logM <- 0.0066 - 0.279*log10(Linf) + 0.6543*log10(K) + 0.4634*log10(temp)


cat("WARNING!\nPauly's method not recommended for clupaidae, engraulidae, or polar fishes!\n")


return(10^(logM))

}

##################################################################

myprop.table = function(x,margin=NULL,na.rm=F){

# This function calculates proportions of column totals, row totals or the grand

# total. It is a more general function than prop.table in the base R package

# because it allows for the presence of NAs in the object for which proportions

# are desired. IF there are NAs in x then any row (column) with NAs will give

# rise to a row (column) of NAs when you compute row (column) proportions

# UNLESS you specify na.rm=T. If you specify na.rm = T then only the cells with

# NAs will return proportions set equal to NA.

#

# If you use the function to compute proportions of the grand total then when

# there are NAs and na.rm = F the result is a matrix of NAs; when there are NAs

# and na.rm=T then only the cells with NAs yield results of NA.

#

# J. Hoenig   Virginia Institute of Marine Science   14 June 2010

  if(na.rm)                 # if na.rm is TRUE, remove the NAs from x

     if(length(margin))     # if margin is not NULL, calculate proportions for

                            # rows (margin=1) or columns (margin = 2)

       sweep(x,margin,apply(x,margin,sum,na.rm=T),"/")

     else x/sum(x,na.rm=T)  # otherwise calculate proportions of grand total

  else                      #  don't remove NAs

     if(length(margin))     # calculate proportions for rows or columns

       sweep(x,margin,apply(x,margin,sum),"/")

     else x/sum(x)          # calculate proportions of the grand total

}
##################################################################

# plotagecomparisons: this function requires the function regpolygon

#    for which R code is given below. Below that is the code for

#    plotagecomparisons

# regpolygon: compute (x,y) pairs that define the locations of the vertices of a regular polygon

# CJG, Aug. 7, 1995     modified by JM Hoenig June 2007 to run in R

regpolygon <- function(n=6,lenside=1,startang=0){

  # n        : the number of sides

  # lenside  : the length of each vertex to the center of the regular polygon

  # startang : the angle (degrees) of the first point on the polygon 

  #            w.r.t. the x-axis

  startang <- startang*(pi/180)  # convert to radians

  vertices <- seq(startang, startang+(2*pi), length=(n+1) )

  x <- cos(vertices)

  y <- sin(vertices)

  x <- x*lenside

  y <- y*lenside

  return(list(x=x,y=y))

}

#--------------------------------------------

plotagecomparisons = function(triplets,color="grey60",offset=.20){

# plot triplets of age readings on a hexagon to compare 3 age readers

# or to compare 3 aging methods

# triplets is a matrix with number of rows equal to number of fish aged, and 3 columns.

# Each column contains the age readings obtained from one reader (or one aging method).

# The object is to compare the columns to see how the readers may differ.

# color sets the darkness of the grid of reference points. What you see on the screen may differ from

# what your printer gives you.

# offset determines how close to the reference point the number of observations is printed. 

# makes use of the function regpolygon()

# This function will implement the graphing procedure described by Evans, 

# G.T. and J.M. Hoenig.  1998.  Viewing and Testing Symmetry in Contingency 

# Tables, with Application to Fish Ages.  Biometrics 54:620-629.

# Programmed by J. Hoenig, Virginia Institute of Marine Science, hoenig@vims.edu

# First, test if the matrix triplets is numeric.

 if(!is.numeric(triplets)) {return("matrix is not numeric")}

# determine if there are NAs and, if so, eliminate them and alert the user.

test = complete.cases(triplets)

warn = sum(!test)

if (warn > 0) cat("warning: there are ",warn," records with missing values")

triplets = triplets[test,]

# now, subtract the lowest value in each row of triplets from each entry in the row

rowmins = apply(triplets,1,min)

triplets = triplets - rowmins

maxdif = max(triplets)

# draw a regular hexagon

 hexagon = regpolygon(lenside=maxdif)

 xvalues = hexagon$x

 yvalues = hexagon$y

 par(fin=c(5,5.62))

 plot(xvalues,yvalues,ylab="",xlab="",type="l",xlim=c(-maxdif,maxdif),

    ylim=c(-maxdif,maxdif),xaxt="n",yaxt="n")

# now add radii

  for (i in 1:6) {

    lines(x=c(0,xvalues[i]),y=c(0,yvalues[i]))

  }

# now add a grid of plotting nodes

x = matrix(NA,nrow=2*maxdif+1,ncol=2*maxdif+1)

y = matrix(NA,nrow=2*maxdif+1,ncol=2*maxdif+1)

for (i in 1:(2*maxdif+1)){

  for (j in 1:(maxdif+1)) {

    x[i,j] = i-maxdif-1-(j-1)*cos(pi/3)

    y[i,j] = (j-1)*sin(pi/3)

  }

}

for (i in 1:maxdif){

  for (j in (i+1):(maxdif+1)) {

    x[i,j] = NA

    y[i,j] = NA

  }

}

for (i in 1:(2*maxdif+1)){

  for (j in 1:(maxdif+1)) {

    points(x[i,j],y[i,j],pch=20,col=color)

    points(x[i,j],-y[i,j],pch=20,col=color)

  }

}

# now count how many observations there are at each plotting point

numcells = (maxdif + 1)^3

count = rep(NA,numcells)

dim(count) = c((maxdif+1),(maxdif+1),(maxdif+1))

xcoord = rep(NA,numcells)

dim(xcoord) = c((maxdif+1),(maxdif+1),(maxdif+1))

ycoord = rep(NA,numcells)

dim(ycoord) = c((maxdif+1),(maxdif+1),(maxdif+1))

for (i in 1:dim(triplets)[1]) {

   if (is.na(count[(triplets[i,1]+1),(triplets[i,2]+1),(triplets[i,3]+1)])) {

       count[(triplets[i,1]+1),(triplets[i,2]+1),(triplets[i,3]+1)] = 0 }

   count[(triplets[i,1]+1),(triplets[i,2]+1),(triplets[i,3]+1)] = 

       count[(triplets[i,1]+1),(triplets[i,2]+1),(triplets[i,3]+1)] + 1

}

for (i in 1:(maxdif+1)) {

   for (j in 1:(maxdif+1)) {

     for (k in 1:(maxdif+1)) {

       # compute the x & y coordinates for the plotting location

       xcoord[i,j,k] = i - j*cos(pi/3) - k*cos(pi/3)

       ycoord[i,j,k] = j*sin(pi/3) - k*sin(pi/3)

     }

   }

}

# now plot the data

for (i in 1:(maxdif+1)){

   for (j in 1:(maxdif+1)){

      for (k in 1:(maxdif+1)){

        if(!is.na(count[i,j,k])) points((xcoord[i,j,k]+offset),ycoord[i,j,k],pch=as.character(count[i,j,k]))

      }

   }

}

text(4.06,.45,"A")

text(-2.3,3.8,"B")

text(-2.3,-3.8,"c")

 return(list(triplets=triplets,x=x,y=y,count=count,xcoord=xcoord,ycoord=ycoord))

}

##################################################################

# regpolygon: compute (x,y) pairs that define the locations of the vertices of a regular polygon

# CJG, Aug. 7, 1995    modified by JM Hoenig June 2007 to run in R

regpolygon <- function(n=6,lenside=1,startang=0){

  # n        : the number of sides

  # lenside  : the length of each vertex to the center of the regular polygon

  # startang : the angle (degrees) of the first point on the polygon 

  #            w.r.t. the x-axis

  startang <- startang*(pi/180)  # convert to radians

  vertices <- seq(startang, startang+(2*pi), length=(n+1) )

  x <- cos(vertices)

  y <- sin(vertices)

  x <- x*lenside

  y <- y*lenside

  return(list(x=x,y=y))

}

##################################################################

rotate <- function(z,angle,radians=T) {

# NJB, Mar.10 ,1994    modified by JM Hoenig June 2007 to run in R

# Rotate (x,y) coordinates counterclockwise through an angle to obtain (x',y')

# Required Arguments:

#   z       : a list with elements x and y

#   angle   : an angle

# Optional Arguments:

#   radians : logical flag : if T, then the angle is in radians,

#                            if F, then the angle is in degrees.

# Value 

#   Returns a list with elements x and y, which are the rotated coordinates.

  x <- z$x

  y <- z$y

  alpha <- angle

  if (!radians) alpha <- alpha*(2*pi)/360

  xp <- x*cos(alpha)-y*sin(alpha)

  yp <- y*cos(alpha)+x*sin(alpha)

  return(list(x=xp,y=yp))

}

#### create a test dataset

x = c(1,1,0)

y = c(0,1,1)

z = list(x=x,y=y)

#### plot the data, call the function to rotate the points, plot again

plot(x,y)

newcoords = rotate(z,45,radians=F)

xprime = newcoords$x

yprime = newcoords$y

plot(xprime,yprime)

##################################################################

# same
# NJB, Oct.23, 1993    modified by JM Hoenig June 2007 to run in R

same <- function(x,y) {

# Test whether the corresponding elements of two vectors are all the same.

# Note that special care is taken to deal with missing values properly.

# Arguments:

#   x : a vector

#   y : a vector

  # First check to see if the two vectors have the same length

  if (length(x)!=length(y)) return(F)

  # Next check to see if missing values coincide

  if (!(all(is.na(x) == is.na(y)))) return(F)

  # Next check to see if the values coincide

  xx <- x[!is.na(x)]

  yy <- y[!is.na(y)]

  if (!(all(xx==yy))) return(F)

  return(T)

}

##################################################################

tabcounts <- function(x,na.rm=F) {

# NJB, Sept.14, 1993     modified by JM Hoenig June 2007 to run in R

# Tabulate the unique values in a vector. If na.rm=F, 

# then the function will return NA if at least one

# NA occurs in x. If na.rm=T, the function

# will tabulate the non-missing data

#

# Arguments:

#   x : a vector of counts

  miss = is.na(x)

  if( sum(miss) > 0) {

     if(na.rm==F) {

        return(" missing values encountered")

     } else {

       x = x[!is.na(x)]

     }

  }

  u <- sort(unique(x))

  m <- match(x,u)

  t <- tabulate(m)

  names(t) <- u

  return(t)  

}

##################################################################

updatevar <- function( x, incr=length(x) ){

# Colin J. Greene, July 11, 1995     modified by JM Hoenig June 2007 to run in R

# This function computes the variances (and means) of the data for the 

# intervals from 1 to incr, 1 to 2*incr, 1 to 3*incr, ..., till finally 

# 1 to length(x) is calculated. The lengths of the corresponding intervals 

# is given in the index.

#

# This function is particularly useful when doing Monte Carlo simulations or

# or bootstraps and one wants to know if a sufficient number of simulations 

# has been performed. One can plot the results versus number of simulations

# to see if the mean and variance have stablized.

#

# Arguments:

#   x    : vector containing the data from which the variance(s) will be

#          calculated  

#   incr : the increment by which the variance should be updated for the 

#          second variance, then the third variance, ... , until the final 

#          variance for all the data has been calculated

# Details: If incr=100, the updatevar() gets variance of 1-100, 1-200, ..., 

#          1-length(x)

  lx <- length(x)

  if( lx < incr ){

     stop("Increment must be less than or equal to the length of data") }

  else if( lx == incr ){

     updatevals <- vector("numeric", length=0) }

  else if( lx < 2*incr ){

     updatevals <- c( lx ) }

  else if( (lx %% incr) == 0 ){

     updatevals <- seq(2*incr,lx,by=incr) }

  else {

     updatevals <- c( seq(2*incr,lx,by=incr), lx) }

  j <- p1 <- p2 <- p3 <- p4 <- nmean <- nvar <- 1

  nmean[j] <- mean(x[1:incr])

  nvar[j]  <- var(x[1:incr])

  nval     <- incr

  for(k in updatevals){

     nmean[j+1] <- mean(x[1:k])

     p1 <- (nval-1)*nvar[j]

     p2 <- sum( (x[(nval+1):k]-nmean[j])^2 )

     p3 <- 2*(nmean[j]-nmean[j+1])*sum( (x[(nval+1):k]-nmean[j]) )

     p4 <- (k)*(nmean[j]-nmean[j+1])^2

     nvar[j+1] <- (p1 + p2 + p3 + p4)/(k-1)

     j <- j + 1

     nval <- k

  }

  return(list( var=nvar,mean=nmean,index=c(incr,updatevals) ))

  invisible()

}

##################################################################

ya2yc <- function(x) {

# NJB, Aug.12, 1995     modified by JM Hoenig June 2007 to run in R

# Convert a year(row) ,age(column) matrix to year(row), cohort(column) form.

  rows <- dim(x)[1]; cols <- dim(x)[2]

  years <- as.numeric(dimnames(x)[[1]])

  ages  <- as.numeric(dimnames(x)[[2]])

  YEAR   <- matrix(years,nrow=rows,ncol=cols)

  AGE    <- matrix(ages,nrow=rows,ncol=cols,byrow=T)

  COHORT <- YEAR-AGE

  cohorts <- min(COHORT):max(COHORT)  

  z <- matrix(NA,nrow=rows,ncol=length(cohorts))

  dimnames(z) <- list(as.character(years),as.character(cohorts))

  for (i in 1:rows) {

    for (j in 1:cols) {

      year <- years[i]

      age  <- ages[j]

      cohort <- COHORT[i,j]

      z[as.character(year),as.character(cohort)] <- x[i,j]

    }

  }

  return(z)

}

##################################################################

Z.Hoenig <- function(tmax,tmin=NULL,nfish=NULL)

{

        ## Language:          S-Plus


## Contains:          Function "Z.Hoenig"


## Programmer:        M. H. Prager


## First coded:       January, 2000


## Last revised:      June, 2000

        ## R version:         modified by JM Hoenig June 2007 to run in R


## Purpose:           Hoenig's empirical estimators of Z,


##                    based on maximum age


##

   ## Note: Often used used as an estimator of M under the assumption

   ## that parameter tmax is maximum age in the UNFISHED stock.


##


## Input parameters:


##    tmax  = oldest age in UNFISHED stock, yrs


##    nfish = number of fish in sample


##    tmin  = youngest age fully represented in sample


##


##    A simpler approximation can be used by giving only tmax


##    in the function call.  A more complex method is used by


##    giving all three parameters.


##


## Hoenig, J.M. 1983. Empirical use of longevity data to estimate


## mortality rates.  Fish. Bull. 82: 898-903.


##


if (! is.numeric(tmax)) stop ("Non-numeric value for maximum age!")


if (any(tmax<0.5) || any(tmax>300))



stop ("Error: maximum age value(s) < 0.5 or > 300.")


if (is.null(nfish) || is.null(tmin))



{



cat("*** NOTE: Using method based only on oldest age only in Z.Hoenig\n")

      ## This is JMH's equation for FISH:




lnZ <- 1.46 - 1.01*log(tmax)



return(round(exp(lnZ),4))



}


#else



cat("*** NOTE: Using method based on oldest age, youngest in catch, and N in Z.Hoenig.\n")



## This is JMH's Equation (2) from the Appendix



Z <- log(2*nfish+1)/(tmax - tmin)



return(round(Z,4))

}

