More information on R functions
arraymax:
find the maximum value in an array and the associated dim names. Any NAs in the array are ignored. This function calls the function dnelement which the user must create (source code available on this site).

Usage:  arraymax(x)


where x is a numeric array.
arraymin:
find the minimum value in an array and the associated dim names. Any NAs in the array are ignored. This function calls the function dnelement which the user must create (source code available on this site).


Usage:  arraymin(x)


where x is a numeric array.
bcount:  
perform a Boolean count on a vector or matrix, i.e., count the number of TRUEs in the vector or matrix.   


Usage: bcount(x, na.rm=F)


where x is a vector or matrix. If na.rm = F then the result will be NA if there are any missing values; if na.rm = T, the missing values will be ignored.

calcFishMort:
calculate the instantaneous rate of fishing mortality given the exploitation rate, u,  and the instantaneous natural mortality rate, M.     




Usage: calcFishMort(u,M)




where exploitation rate is for a type II (continuous) fishery. u can 

be a scalar, vector or matrix but M must be a scalar. The function uses the uniroot function to find the value of fishing mortality F that causes the following expression to be zero:

u – (F/(F+M))(1 – exp(-F-M))  .

calcsignifr:

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

See Montgomery and Peck, Introduction to Linear Regression 

Analysis, p.48.




Usage: calcsignifr(n,alpha=0.05)



where n is the number of data pairs used to calculate the 




correlation and alpha is the significance level desired. (n can be a 




vector.)
combinep: 
combine the p-values from a series of independent hypothesis tests to get an overall significance level. See Sokal and Rohlf, 1981. Biometry, 2nd ed., p. 780.


Usage: combinep(p,na.rm=F,full=F)


where p is a vector of p-values from a set of independent tests of significance. If na.rm = T then missing values will be ignored when combining p-values; otherwise, the result will be NA. When full=T the full results will be returned; otherwise, only the overall p-value will be returned.

combinevar:
combine k estimates of the sample variance. This is useful in Monte Carlo simulations where one may wish to run additional simulations to guarantee adequate precision. This function allows one to combine the estimates of sample variance without having to recalculate the squared deviations.


         Usage: combinevar(meanvector,variancevector,samplesizevector)

where the three inputs are vectors with the sample means, sample variances and sample sizes, respectively.

cumavg:
Calculate the cumulative average of the elements of x. This is useful for monitoring how estimates from a Monte Carlo simulation are converging as the number of simulations increases. (See also the functions cumvar and updatevar.)  


Usage: cumavg(x, na.rm=F)

 


where x is a numeric vector. If 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.

cumvar:
compute the mean and variance of the first n, 2n, 3n, … observations in a vector as well as for all of the elements of a vector. This is useful for monitoring how results from a Monte Carlo simulation are converging as the number of simulations increases. (See also the functions updatevar and cumavg.)  


Usage: cumvar(x, incr=length(x))

where x is a vector containing the data from which the variance(s) will be calculated, and incr is the number of observations used initially to calculate the variance and is the number of additional observations added each time the variance is updated. Thus, if incr=50, the function calculates the variance of the first 50, 100, 150, etc. observations, as well as the variance of the entire vector.  


dnelement:
Get dimnames corresponding to the n'th element of a vector which is also an array filled columnwise with the vector. This function is called by arraymin() and arraymax() which are available on this site.




Usage: dnelement(x,n)




Where x is the array and n is the index of the vector for which the 




dimnames are desired. For example, the matrix 





1  4  7





2  5  8





3  6  9




is treated as the vector [1,2,3,4,5,6,7,8,9]. Specifying the 4th 




element (n=4) returns the dimnames for x[1,2] (i.e., for the first 




row, second column).  

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




Usage: ellipse(a=1, b=1, ang=0, A, x0 = 0, y0 = 0, n = 200)




where  

   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")
gmean:


compute the geometric mean of the elements of a vector.

Usage: gmean(x,trim=0,na.rm=T)

where x is a vector for which the geometric mean is desired, trim is an argument to the mean() function, and na.rm = T will cause missing values to be ignored when calculating the geometric mean. (If a matrix is specified as the argument to gmean() then the function will compute the geometric mean of all of the elements of the matrix.)
is.even


determine if each element of a vector is even (TRUE) or odd 

(FALSE). Result is a logical vector. An NA in the inputted vector causes an NA in the outputted logical vector.

Usage: is.even(x)

is.odd


determine if each element of a vector is odd (TRUE) or even 

(FALSE). Result is a logical vector. An NA in the inputted vector causes an NA in the outputted logical vector.

Usage: is.odd(x)

M.Pauly:
Compute Pauly’s empirical estimator of natural mortality rate, M (per year). See 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.




Usage:  M.Pauly(K,Linf,temp)
where K (per year) and Linf (cm) are the parameters of the von Bertalanffy growth equation and temp is the mean water temperature (degrees Celsius) in the habitat of the species.
myprop.table:
calculate row or column proportions or proportions of the grand total. This is a more general version of prop.table() in the base R package because it provides the option of removing NAs from the object being summarized before calculating the proportions.


Usage: myprop.table(x,margin=NULL,na.rm=F)


Where x is the object for which proportions are desired, margin =1 indicates row proportions are desired, margin = 2 indicates column proportions are desired, margin = NULL indicates proportion of the grand total are desired, and na.rm indicates whether missing values should be removed prior to calculating proportions.

plotagecomparisons:
plots age readings from 3 readers (or from 3 methods of processing the hard part) on a hexagon. This allows one to check if the 3 readers (or 3 methods) are interchangeable. In this way one can check if “odd man out” tends to be higher or tends to be lower than the other readers. This graphical approach is described in 

Evans, G.T. and J.M. Hoenig. 1998. Testing and viewing symmetry in contingency tables, with application to readers of fish ages. Biometrics 54:620-629.  


This function calls the function regpolygon.


Usage: plotagecomparisons(triplets,color=”grey60”,offset=.20)


where triplets is a matrix with each row representing the age readings for a particular animal and the three columns containing the readings from the three columns. The color argument is used to control the darkness of the dots forming the reference plotting points. The offset argument is used to move the label with the number of observations at a point away from the reference dot to improve readability.




The function produces graphs that look like this:
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Note the three labels, A, B and C. These are the axes that define the readings by Reader A, Reader B and Reader C, respectively. Suppose the readings for a particular fish are: Reader A says age 2, Reader B says age 3, and Reader C says 1. To plot this point, we move from the center dot 2 units to the right to represent Reader A’s reading; then we move from that point 3 units in the B direction, that is diagonally up and to the left to represent the reading of Reader B; then we move 1 unit in the C direction, that is, down and to the left. We arrive at a point labeled 2. The label 2 means that there were two fish that had that plotting location. The reader can verify that a triple of age readings of (3,4,1) would be plotted at the same location as (2,3,1). This is because with this plotting method we are looking only at differences in readings and not actual values. The point of this is that, if the 3 readers are interchangeable (equivalent), then the observations should occur symmetrically in the hexagon and not tend to occur in one or two of the 6 triangles.

regpolygon:
compute (x,y) pairs that define the vertices of a regular polygon with number of sides specified by the user. This is used in the function plotagecomparisons to graph the readings from 3 age readers of the same fish in order to test whether readers are equivalent.


Usage: regpolygon(n=6,lenside=1,startang=0)


where n is the number of sides in the polygon (default is a hexagon), lenside determines the length of the sides, and startang rotates the polygon.

rotate:


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




obtain new coordinates (x',y')




Usage: rotate(z,angle,radians=T)

where z is a list with elements x and y, angle is the angle through which you want to rotate the points, and radians is a logical flag: if T, then the angle is in radians, if F, then the angle is in degrees. The function returns a list with elements x and y, which are the rotated coordinates.

same:


tests whether two vectors are exactly the same.


Usage: same(x,y)


where x and y are two vectors. The function first checks whether x and y are of the same length. It then checks whether the missing values in the two vectors coincide. Finally, it checks if all the non-missing values correspond.

tabcounts:

sort the unique values in a vector and return a count of the number 




of occurrences of each value.  




Usage:  tabcounts(x,na.rm=F)

where x is a numeric vector (not necessarily integer) and na.rm is a logical flag for whether the occurrence of one or more NAs should cause the function to return a value of NA (na.rm=F) or whether the function should remove the NAs before tabulating the number of observations at each value.  The function sorts the unique values in x before counting how many observations there are at each value. If x contains the values 5,1,3,1 the function will return

1  3  5  (distinct values in x)

2  1  1  (number of observations at value of x)

updatevar:

updates the sample variance given the mean, variance, and sample size of a sample and a vector of additional observations. That is, it is not necessary to have the individual observations from the first sample in order to update the variance given additional observations. (See also the functions cumavg and cumvar.) 




Usage: updatevar(var1,n1,xbar1,x)

where  var1 is the sample variance from the first sample, n1 is the number of observations in the first sample, xbar1 is the mean of the first sample, and x is a vector of raw observations from the second sample. The function returns the sample variance for the two samples combined.

ya2yc:
convert a table with rows denoting years and columns denoting age of fish to one where the rows denote year and the columns denote cohort. This can be useful for virtual population analysis and other longitudinal studies of populations.  




Usage: ya2yc(x)

where x is a matrix with the rows denoting the year and the columns denoting the age.

Z.Hoenig:
Hoenig's empirical estimators of Z, based on maximum age. Note: the method is often used as an estimator of M under the assumption that the parameter tmax is the maximum age in the UNFISHED stock. See Hoenig, J.M. 1983. Empirical use of longevity data to estimate mortality rates.  Fish. Bull. 82: 898-903.




Usage:  Z.Hoenig(tmax,tmin=NULL,nfish=NULL)
where tmax  = oldest age (years) in UNFISHED stock, nfish = number of fish in sample, and tmin  = youngest age fully represented in the sample. tmax is required. Specifying in addition both the sample size and minimum age allows the calculation of the estimate given by Equation (2) of Hoenig’s Appendix. 
