SEP 2016: histplot() and histc() upgrade
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A bit of history

The discussion in the bug rep@®@t #6306 and®he SEP #110 aimed

o to split the computation of an histogram on one hand, and its display oméndnand.
e to become able to get the histogram's data that -- up to themenet available from histplot()
¢ to introduce a "normalized" way to compute the histogram heights.

It introduced in Scilab 5.4 a nehistc() macro having the same syntaxesiatplot() for input data, and
returning histogram's heights and memberships of input data in defireedbe®
https://codereview.scilab.org/#/c/13155/: new histc() + histplot() owgpded.

However,

e Thenormalization option has been badly designed, since several ways to normalizeuddt@ c
defined, whereas a boolean can take only one active value.
e By the way, these ways to compute the histogram daaratalize heights or area, in such a way
that the name of this option is misleading. It shall be changed.
¢ In histplot(),
o normalization has been appended to the very long list of input parameters, instesidgf
inserted aftedata -- as forhistc() -- and before graphical options.

o the defaulnormalization value has been set%T and then breaks back-compatibility for
nothing.

By chance, neither thgormalization nor thepolygon options implemented for histplot() were yet
documented for it in Scilab 5.5.2.

Moreover,other featuresare still missing:

¢ Only one method to compute bins is available. Other methods could be enpdehand called
through their name as a string.
o A default method to compute bins is missing.

¢ Neitherhistc() norhistplot() return bin's edges when these ones are computed.
e With histc(), it is now possible to compute an histogram ottigiplot(), but there is still no way to
makehistplot() just plotting it without recomputing it.

o As for thenormalization option, thehistplot() polygon option has been appended to the list of input
parameters instead of being inserted beforestithe option.

¢ Only vertical-up histograms can be displayed. vertical-down and Horizostiagrams shall
become available.

o Polar histograms shall be supported.

e There is no option to display heights values on the bars.

e Processing of%dnf, %inf, and%nan values is undefined. There should be ways to make then
counted and become able to ignore them or to take them into account ehieexke

e histc() andhistplot() do not yet support text data, despisearch() on witchhistc() is based was
extended to text since Scilab 5.5.0.



New syntaxes proposed

histc()

o EXisting syntaxes
o [ heights] = ..
o [heights, memberships] = ..
o .. = histc(nBins, data)
o .. = histc(edges, data)
e Removed syntaxes
o histc(.., data, normalization)
If backward-compatibility is of concern despite the short history ofidhemalization
option, this one may be warn-obsoleted (for some while or forever) amwhatitally
translated using thiei stScale option.
e New syntaxes
o histc(data)
o histc(binsMethod, data) with binsMethod = "sgrt”(default) | "sturges' | "freediac”:
= ggrt: nbins = sgrt(size(data,"*")
= sturges. Sturges criterianbins = ceil(1 + log2(size(data,"*")))
» freediac: Freedman-Diaconis criteria: binWidth = 2*igr(data)*size(datg/{:'1/3).
This method can't be applied to text data.
o histc(.., data, histScale) with histScale = "counts'|"countsNorm'|"density"|" densityNorm':
= "counts': the height is the bin's number of members (default)
= "density”: the bin's area is the bin's number of members

= "countsNorm': as"counts’, divided by the total number of data. Discussion: should
-%inf, %dnf, %man values, or/and data out of defined bins be taken into account for the

"normalization™?
= "densityNorm': as"density", divided...
o [heights, member ships, binsDef, outside] = histc(..) with
= binsDef edges (continuous) or values (discrete)

= outside = [Nminf, Npinf, Nnan] counts occurrences &¥inf, %nf and%mnan values. In
the member ship array,-%nf will have the index%inf, % nf will have the indeX4nf,
and%mnan will have the index1

histplot()

e Exigting syntaxes
o [heights, memberships] = histplot(Nbinsedges, data [, <graphical options>..])
o New syntaxes
o [heights, member ships, binsDef, outside] = histplot(..) : as forhistc(..) (see here-above)
o histplot(data)
o histplot(binsMethod, data)
o histplot(.. data, histScale ..)

o histplot(.. data, histScale, dispOptions..) with dispOptions being a vector of one to five
stringsprovided in any order, among the following, specifying options to display the
histogram:

= positions:"bottom" or"" (default) ['up" | "left" | "right” : draw the histogram with its
base at the given position wrt its bakse these values clear enough?
= "cumulate": draw the cumulated "staired" histogram instead of the simple one

= "polygon" : draw as well the polygon of frequencies or densities etc.



= "polar” : draw the histogram in polar mode, bins being rescaled over tii@, fB0°]
fan. Values of bins edges are displayed on an external graduateidelf

= "values' : display values of heights on the bars

o histplot(binsType, bins, heights, dispOptions..) to display as is an histogram already
computed,

= with binsType = "binsEdges' | "binsValues' : must be explicit (no default value)

= Since allowed values of th@nsType string are all distinct from values of the
binsMethod string, parsing input arguments can easily detect this speyifiax.

Questions an discussion

e Since now, since Scilab 5Histc() can compute and return histogram results, and that histplot() can
be fed by thenshould histplot() still return the results?

e In output, do we shift themember ships array (introduced recently, 5.5.0) in 3rd position to put
computededges in argout#2?

e How do we manag#&mnan and%inf ?
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