
Appendix 18 Use of MathMap to construct
cumulative hazard and Weibull plots

MathMap [freely available from www.complang.tuwien.ac.at/schani/mathmap/ (accessed 20 August 2015)]
is a flexible tool and programming language for constructing and manipulating raster graphics with

support for general mathematical transformations.

To construct cumulative hazard and Weibull plots we made use of functionality in which the result image,
B, can be based on the input image, A, using an arbitrary mathematical backward mapping; that is,
expressions of the form B(x, y)=A(f(x, y), g(x, y)).

The cumulative hazard graph plots ln(−S(t)) versus t and therefore the backward mapping functions are
f(x, y)= x and g(x, y)= exp(−y).

The Weibull graph plots ln(−n(−S(t))) versus ln(t) and therefore the backward mapping functions are
f(x, y)= exp(x) and g(x, y)= exp(−exp(y)).

The code for performing these mappings additionally must account for the dimensions of B and the
location of the survival graph in A.

We show example code for transforming the survival plot from Littlewood and colleagues.70 Note that ‘#’
is used to create a comment (non-functioning line) and has been used to ‘comment out’ a number of
statements that would otherwise create different plots. The code as presented constructs the Weibull plot
(time plotted from 1 to 40 and cumulative hazard plotted from 0.1 to 1.2).

filter littlewood (image in) 

  plotOrigin=[-0.75, -0.37]; 

  plotTopRight=[0.86, 0.953]; 

 

  # CHECK PLOT BOUNDS 

  #if x < plotOrigin[0] || x > plotTopRight[0] || y < plotOrigin[1] || y > 

plotTopRight[1] then 

  #  rgbColor(0,0,0); 

  #else 

  #  in(xy); 

  #end 

 

  # CUMULATIVE HAZARD 

  #in(xy:[(x+1)/2*(plotTopRight[0]-plotOrigin[0])+plotOrigin[0], 

  #     exp(-(y+1))*(plotTopRight[1]-plotOrigin[1]) + plotOrigin[1]]) 

 

  # WEIBULL PLOT 

  A = 0.5*(log(40)-log(1)); 

  B = 0.5*(log(40)+log(1)); 

  C = 0.5*(log(1.2)-log(0.1)); 

  D = 0.5*(log(1.2)+log(0.1)); 

  in(xy:[exp(A*x + B)*(plotTopRight[0]-plotOrigin[0])/40 + plotOrigin[0], 

       exp(-exp(C*y + D))*(plotTopRight[1]-plotOrigin[1]) + plotOrigin[1]]) 

end 
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