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5 - EXAMPLES OF USE

In the MacMul user manual, various examples were used to perform different
analyses. Here we will use the same examples to show in Hetmilto obtain
certain figures with GraphMu. We witiot consider the examples concerning the
drawing of ellipses an@Gauss curves, which have already been explained in the
MacMul manual.

All the figures were produced on a Macintosh SE/3@gstem 6.0.3 with
Multifinder, 4Mbyte memory, 40 Mbyte hard disk and Radius TADblack and
white screen (882 by 1152 pixels). The prograreed were GraphMu version
4.06, MacMul version 2.14, Microsoft Word 4, SuperPaint 1.0 MadDraw |I.

In all cases, Macintosh Plus with 1 Mbyte memory and a 20 Mbyte hard disk
would be sufficient. Digitization is however easier withlaager screen (e.g.,
Apple's 12 inch screen).

Factor planes

The most used graphffor want of being the most relevant) in data analysis is the
factorial diagram, or "factor plane”. In GraphMerminology it is a "Character
map" graphic. Figures 6.7 and 6.8 of the MacMul user manual gives th&=E1 x
factor plane of the rows and columns of the PCthefdata set used by Doledec et
Chessel:

Doledec, Set Chessel, D., (1987). Rythmes saisonniers et composantes
stationnelles en milieu aquatique. | - Description d'un plabservation
complet par projection de variablégta (Ecologica, Ecologia Generalis

8, 403-426.

Reading this article and the paper by Thioulouse and Chessel:

Thioulouse J. et Chessel D. (1981Des analyses multitableaux en
écologie factorielle. I:De la typologie d'état a la typologie de
fonctionnement par [l'analysériadique. Acta (Ecologica, Ecologia
Generalis 8, 463-480.

will help in understanding the examples considered here.

We will examine how these graphics are obtained from the files crieatetdicMul.

The factorcoordinates of the rows and columns are arranged in the "cnl.CPLI"
(row coordinatesand "cnl.CPCQO" (column coordinates) files. The number of
columns of these files is equal tihe number offactors saved in the analysis,
here 4. The number abws of the "cnl.CRI " file is equal to the numbeof
rows of the data table (i.e. 24) and the numbaraaf/s of the "cnl.CEO" file is
equal to the number @olumnsof the data table (i.e. 10).

The first stage in drawing the F1 x F2 fagitane of the rows consists in selecting
the "Character map" command of GraphMu "Graphics" menu (figure Bls.
gives access to the first dialog window (figure 3.4). dlisk the "File XY" button
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and select the "cnl.CPLI" file usintpe standard file selection window. The
"Rows" and "Columns" fields are automatically filled with thétable values (24
and 4, cf. figure 4.1). The file name can alsayiped directly in the corresponding
field on the keyboard, but in this caggu must remember the number of rows and
columnsof the file and type them in the next two fields. Then type the number of
the columns of the "cnl.CPLI" file which are to be u$edthe abscissae and
ordinates (1 and 2 since we want to draw the F1 x F2 factor plane).

There is noneed to click the "File G" button, as this file is optional. The
corresponding fieldscan be left empty. The default row selection option
corresponds to the "All" button which means thatttadl rows of the "cnl.CPLI"
file will be used to draw the graphic (figure 4.1).

The user can then click the "OK" button whighsses to the dialog window for the
general graphics parameters (figure 3.6)

[ File#y: |lcnl.CPLI [ FileG: |
Rows: 24 Rows: 0
Columns: 4 Chars./row: 0
M® colonne H: 1
N® colonne ¥: 2 selection of rows:
& Al
{_) Keyboard
1 File
(cancer

Figure 4.1:
Main dialog window of the Map command.
Example of use in the case of the PCA of the "Meau" file.

To obtain a graphic quickly, just click the OK button agdime graphic will appear
on the screen in a new window called "Map 1".

In the case ofactor planes however we need to have a graphic in which the
height/width ratio is exactly equal to the height/widikio of the values represented
(orthonormal reference). This is possible whatever the shape (sguaangular)

of the graphic.

There are therefore several possibilities which we will describe in degihning
with the simplecase of square graphics. As explained before ("Shape of graphics
paragraph), if square graphics are required, one must:

- either select aquare drawing in the dialog window of the general parameters
(figure 3.6) and indicate mumber of horizontal graphics equal to the number of
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vertical graphics. The window size, defined with ‘tBereen size" command of the
"File" menu (figure 2.17), has no influence.

- or select aectangular drawing and indicate numbers of horizontal aedical
graphicssuch that their ratio is equal to the height/width ratio of the drawing. The
window size,defined with the "Screen size" command of the "File" menu, (figure
2.17) must therefore be taken into account.

In bothcases each graph will be square and the height/width ratio of the values
represented musitus be equal to 1. By default, GraphMu automatically calculates
the minimum of the graphic abscissae and ordinates ("Comfrg/No" buttons,
figure 3.6) and uses these values as grdphits. If the height/width ratio is to be
equal to 1, these values mbst changed. This is possible by clicking the "Modif.:
Yes" button (figure 3.6). In this case, befalemwing the graphic, GraphMu
displaysthe minimum and maximum values found in the file and they can thus be
changed. Figure 4.2 shows the result obtained for our example.

We can see that these values are not exactly the extreme values found in thé X and
columns of the "cn1.CPLI" file, which are [-7.234; +2.332] for the abscissak and
1.543; +2.927] forthe ordinates (see table 5 of the MacMul manual). This is
because GraphMu automatically takexount of the place taken by the character
strings which are written on the factor plane.

Min. abscissa: -1.234
Max. abscissa: 2.648
Min. ordinate: -1.543
Max. ordinate: 3.040

Figure 4.2:
Dialog window to change the minima and maxima of the abscissae and ordinates

As we requested a square diagram and specifretirdoer of horizontal and vertical
graphics equal td, we must replace these values with values whose ratio is equal
to 1, while respecting the fact tithe zone so defined must be large enough for all
the points to be inside it.

One can choose the interval [-8; +3] for abscissae an@][f6y ordinates: this will
give a square ardheight/ width = (6 + 5)/(3 + 8) = 11/11 = 1). The exact values
chosen in the MacMul user manual were [-7.3; +2.7] and [-5; +5], wdiigs a
slightly more precise graphic.
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Another possibility, stilusing square graphics, is to request a rectangular drawing
and numbersf horizontal and vertical graphics such that their ratio is equal to the
height/width ratio of the drawing.

Figure 4.3 shows theesult obtained on requesting a rectangular drawing in a
window of size 400 x 60@ixels, with 3 horizontal graphics and 2 vertical
graphics. The minima and maximatbé abscissae and ordinates were fixed at [-8;
+3] and [-6; +5]. Thidigure is not deformed in comparison with figure 6.7 of the
MacMul manual.

11
15
19
18 3
10 14
- 13 ool23
: 1688
6 22 2421
]
Figure 4.3:

F1 x F2 factor plane, drawn with a rectangular drawing, 3 horizontal graphics and 2 vertical
graphics, in a window of size 400 by 600 pixels.

Rectangular graphics can also be used. So that the figuoée deformed, one must
thus indicate, for the minimum and maximum of the absc@sdeordinates, values
such that the width/height ratio of tterea to be represented is equal to the
width/height ratio of the graphic.

As an example, (figure 4.4) one can, in a windowipé 200 by 300 (height/width
ratio = 2/3),draw a rectangular drawing, with just one horizontal and vertical
graphic, on condition thas limits one has [-8.25, +8.25] for the abscissae and |
5.5, +5.5] for the ordinates, i.e. a height/width ratio of (5%5)/(8.25 + 8.25) =
11/16.5 = 2/3.
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11
15

19
18 3
10 14
= 13 23
7 20k
16133

6 5 22 op1

Figure 4.4:
F1 x F2 factor plane, drawn with a rectangular drawing, 1 horizontal graphic and 1 vertical graphic,
in a window of size 200 by 300 pixels.

We should remember that after the drawing has bespleted, various parameters
(files, selection of rowsand/or columns, number of horizontal and vertical
graphics, minimum and maximum of the abscissae and ordirtaied)e changed
justby using the corresponding commands of the "Modif.” menu. Scales can also
be added, using the "Legend scales" command of the same menu. Figlrews5

the result obtained with the precedieggmple and the rulings indicated in figure
4.6.

at
11
15
ot 19
18 3
10 14
ot 7 13 pot 23
5 16
6 22 21
2r
4 F
1 1 1 1 I 1 1 1 1
-8 -6 -4 -2 0 2 4 6 8
Figure 4.5:

Graphic of figure 4.4 on which scales have been added with the rulings indicated in the dialog
window of figure 4.6.

One can see on these figures that the numbgraafuations required (figure 4.6)
may not be respected by GraphMu: in the case of the abscissa axis thskaser
for 10 graduations, but the progrdras only drawn 9, so that these graduations
correspond to integer values (here whole numbers).
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Horizontal a#is: Dertical axis:
Graduations: @ Yes Graduations: @ Yes

(' No (" No
Dalues: ® Yes Dalues: ® Yes

() N () No
Minimum: -8.250 Minimum: -5.500
Maximum: 8.250 Maximum: 5.500
Nb. grad.: 10 Nb. grad.: D

Figure 4.6:
Dialog window for the ruling of scales.

The drawing may then be savieda file, or copied and then pasted in a Macintosh
drawing program (here SuperPaint) and its appearance improved.

One can, for example, (figure 4.7), add arrows to symbtiseaxes, add the
inertia percentages corresponding to each factor, change the sthe atyle of the
font for certain points or draw a line around them to stress a type.

A > (14.3%)

11

18 3
///m 14
1 anl 22
0 6123 >
(=7 ] 2221‘61%3 -
L 6 241 (57.5%)

Figure 4.7:
Example of modifications of a drawing made with GraphMu.

In the case where one does not wisluse as point identifier (lines or columns)
their order number in the data file, a G file should be Usedcharacter maps, this
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file should be a TEXT file and should contain the character strings which must be
placed on the factor plane. In our example, the 24 rowseofable correspond to 6
sites sampled on 4 dates. Onight thus wish to represent the 4 dates by different
symbols,the 6 sites having the same symbol. By using the symbols + (date 1), *
(date 2), o (date 3) and x (date 4), one creates the G file represented in table 1.

+*oxXx+*ox+*ox+*ox+*ox+*ox

Table 1
Contents of the G file used to draw the graphic of figure 4.8 (the file must have only one character
per line).

This file has just one character per line and a number of lines eghal tmmber of
lines of the "cnl.CPLI" file. This information igiven by the user in the
corresponding fields ahe dialog window of figure 4.1 (these values cannot be
assigned automatically by opening the file wifie "File G" button). The following
operations are the sarae previously and the graphic of figure 4.8 is obtained, on
which one can easily see the arrangement of the 6 sites for each date.

It would obviously have been possible to use @lécontaining longer character
strings, allowing characterisation of each site at each date (e.g. S11S13.2,
S14, S21, S22, S23, ...).

4-
0
o
2F o
* o
* *
X x
o~ * o
(o] x X .
x +7F
+
* * x *t
2r
4 F
1 1 1 I 1
-6 4 -2 0 2

Figure 4.8
Factor plane produced using a symbol file (G file).

One ofthe most important possibilities offered by GraphMu however is the
possibility of making collections of graphics. We witbw look at how a collection

of factor planes can be made, each diagram corresponding to a grows aif the
data table.
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The aim here will béo produce a series of 4 graphics (one graphic per date), each
graphic containinghe 6 sites sampled on one date. This drawing is represented in

figure 4.9: one will easily find, for each date, the 6 sites numbered fton®.1The
G file used here is different from the previous one, it contains the characters
111122223333444455556 66 6 (one character per line).

Figure 4.9
Collection of factor planes, each diagram corresponding to a date

The lines can be selected wiltaphMu in two ways: selection on the keyboard or
selection using a selection file. We will study how to use each of tiwesmethods
to obtain the selection required.

Selection on the keyboard is obtained by clicking the "Keyboard" button ofdtre
dialog window (figure 4.1). In this casestead of obtaining the general parameter
dialog window (figure 3.6) immediately, one obtains tio& selection dialog
window (figure 1.4). For each graphic onaust type the corresponding line
numbers of the "cnl.CPLI" file. In our exampllee first graphic corresponds to
date number 1, the rows correspondimghe 6 sites are lines number 1, 5, 9, 13,
17 and 21. These 6 values &yped, separated by semi-colons, then the "Validate"
button is clicked. For date number 2 and therefore the segoeghic, the
corresponding rows are 2, 6, 10, 14, 18 and 22. These new aadugped, again
separated by semi-colons, th#e "Validate" button is clicked. When the row
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numbers corresponding to the 4taphic have been typed and validated, just click
the "End" button. Operations continue normally.

In theexample above, typing the row numbers associated with each graphic is not
very easy because these numbersiaiocorrespond to neighbouring rows in the
file. If a "symmetrical" drawings required, i.e. 6 graphics, (one graphic per site),
each containing the 4 sampling dates for a site, typing would beee easier,
because it woulgust have been necessary to type "1to4", then "5to8", "9to12",
"13to16", "17t020" and'21to24" for the 6 graphics to obtain figure 4.10
(rectangular drawing? vertical graphics, 3 horizontal graphics, window 300 by
450 pixels). The G file is howevdifferent from the preceding: it must contain the
following characters: 1234123412323 4123412 34 (one character
per line).

- 4- 4-
3
B 5 L 3
2 2 >
1 2 4 4
— 2 or 1 or 1
L 2t 2
L at at
1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
6 -4 -2 0 2 6 -4 2 0 2 6 -4 2 0 2
- 4- 4-
3
- 2- 2-
4 2
41
2 1 2 a
- 2 - _2 -
- 4 - _4 -
1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
6 -4 -2 0 2 6 -4 -2 0 2 6 -4 -2 0 2
Figure 4.10

Collection of factor planes, each diagram corresponding to a site

It is clear in figures 4.@nd 4.10 that the type of graphical display used is very
important for the legibility of the PCA results. Te@me factor coordinates grouped
according to dates shawe between-sites structure of the process of pollution and
restoration of the watercourégee the paper) and grouped according to sites stress
the chronological aspect (summer/winter opposition).

Selecting rows using a selection file gives a solution to the case of largéefata
with complex structure, for which typing the row numbers associated with each
elementary graphic would be tedious, if not impossible.

This selection mode is obtained by clicking the "File" button of the main dialog
window (figure 4.1). In this case, instead of obtaining the selection dialog
window (figure 1.4), one obtains the window of figure InSwhich the name and
characteristics of the selection file can be specified. The selection systdradmas
explained before, ande will not discuss it in detail again here. In the example of
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interest to us, the selection files whicbuld be used to produce figures 4.9 and
4.10 are given in table 2 (one can use just one file with two columns).

BONRPAONRPAONRPRAONRPDMONRLDWONR
COOOUVUUURAMRNMRNDNWWWWNRNNNRPR R R

Table 2
Contents of the selection files used to produce figures 4.9 and 4.10. The left column corresponds
to the selection file of figure 4.9 and the right column to that of figure 4.10.

These files must bieinary files (use the "Transfo TEXT -> BIN" command of the
"File" menu). They contain the number of the graphic in which each row beust
drawn. One can, e.g., check that the maximum value in each column corresponds
the total number of graphics thfe two figures: 4 graphics for figure 4.9 and 6 for
figure 4.10.

Furthermore, it is interesting to remark that tbelection file of figure 4.9
corresponds exactly (apart from the fact that it is in binary) to thitee @f figure

4.10 and vice versa. Qhe practical level, in this case one just needs to transform
the G file of the one into binary to obtain the selection file of the other.
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Functional display

The functional display of a factor is a type of graphical dispksd in data analysis
in which the values of a factor are represented as a furgdtiarvariable structuring
the data table. For example, if the rows ofalle processed by an analysis
correspond to dates, a functional display could consist in displéyengalues of
the factors as a function of these dalleshe same way, if the rows correspond to
sampling points, the geographical coordinates of whichkamvn, the factor
values can be displayed omap. GraphMu is particularly suitable for this type of
display. We will study how to produce the displaytime of the values of the 4
PCA factors of our example.

2 -
o
2t
4F
6 F
1 1 1 1 1 1
0 4 8 12 16 20 24
[ \WM_/N_W
ok
2k
4F
6 F
0 4 8 12 16 20 24
ok I’l\\/lWl\\l//[\l/—‘l\\]
2t
4F
6 F
1 1 1 1 1 1
0 4 8 12 16 20 24
2 -
ok %\M\/\lﬂ\l
2k
4F
6 F
0 4 8 12 16 20 24

Figure 4.11.
Display of the values of the 4 PCA factors as functions of the number of rows.

A first attempt leads to figure 4.11 in which the valoéghe first 4 factors (one
below the other) are represented by overlaying a curve by linescamdeaby bars.
This display is howeverot satisfactory, because the two structuring factors (dates

and sitesi.e. time and space) are mixed on the same axis. There are two ways of
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separating the two structurds; dates or by sites: figures 4.12 and 4.13 show the
graphics corresponding to each strategy.

F1 F2 F3 F4
= W = I I e e e | = N
~—4——1_|
Date 1
S1 S2 S3 S4 S5 S6 S1S2 S3 S4 S5 S6 S1S2 S3S4 S5 S6 S1S2 S3 S4 S5 S6

- - N i
Date ? W T T T

u u l\/]\|\l\ L |F TN
Date B \I//ﬂ
Date 4_ '\J—I/I B B w B '\\'\l/l—'

Figure 4.12.

Display of the values of the 4 PCA factors as functions of the sites for each date.

The display of the sites f@ach date (figure 4.12) stresses, as previously in figure
4.9, thebetween-sites structure (pollution is greatest at site 2, except on the 4th
date, where it is greatest at site Bhe advantage of figure 4.12 as compared to
figure 4.9 is that here the 4 factors can be displayed simultaneously.

The display of dates for each gjfeggure 4.13) shows clearly that the chronological
structure of the pollution phenomenon is only clearly perceptitdges 2, 3 and 4.
Here also, use of a collection gfaphics allows a direct comparison of the
structures expressed by each of the 4 factors.

Onthe practical level, figures 4.11, 4.12 and 4.13 were produced using the "Line
curves" and "Bar curvegommands of the "Graphics" menu. In the first dialog
window (figure 3.2), the user just clicks the "File ®Utton to select the
"cnl.CPLI" file; the dimensions of this file (numberrofvs and columns) are then
filled in automatically. The number eblumns to use must then be indicated. Here
we have used the 4 factors and one must iygée input field "Cols. used” the
characters "1to4". Ifigure 4.11, the 4 graphics thus correspond to the 4 columns
of the "cn1.CPLI" file, i.e. to thd PCA factors. As the X file is optional, there is

no need to fill the corresponding fieldsd the abscissa values will be chosen
automatically as being 1, 2, 3, etc.. If displays were to be drawvhich the
abscissa were netjually spaced, but respected the time periods between the dates
exactly, or the geographicdistances between the sites, one could have used an X
file (binary) containing the abscissae required.
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F1 F2 F3 F4
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Figure 4.13.
Display of the values of the 4 PCA factors as functions of the
dates for each station.

For figure 4.12 and 4.13 we used selection files whilefitprre 4.11 we just
selected all the lines. Thselection files were obviously the same as those used for
figures 4.9 and 4.10. The values contained in thilesedetermine the total number

of graphicswhich will be drawn: the maximum value contained in the file (here
multiplied by the number afolumns selected in file G) corresponds to the number
of graphics. For figurd.12, the selection file corresponds to the left column of
table 2: the maximum value4s multiplied by 4 selected columns, which gives 16
graphics. For figure 4.13, the selection file corresponds toghecolumn of table

2: the maximum value is @nultiplied by 4 selected columns, which gives 24
graphics.

For figure 4.11, we then indicated in the general grapiiameter window that we
wanted 2 horizontal graphics aadvertical graphics and a rectangular diagram (the
window usedwas 400 by 600 pixels). The minimum and maximum of the
abscissae and ordinates were fixed at [0; 25] (values calculated automdmycally
GraphMu) and [-8; +3]. Thecales were then added with the "Modif." menu,
specifying 5 graduations for the vertical and horizontal axes sawihg the
minimum and maximum valuedisplayed in the dialog window: [0; 25] and [-8;
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+3]. The same operation was carried outh®n using the "Line curves" command
and the twadrawings were overlaid by copy/paste in GraphMu. The figure was
then copied and pasted directly into this manual (Word 4 document).

In the case ofigures 4.12 and 4.13, the operations are very similar. For figure
4.12, the number of horizontal and vertical graphics are both eéqudl the
drawing is rectangular, ia window 300 by 450 pixels. As there are exactly 16
graphics to draw, all thgraphics fit in just one window (if not, other windows
would have been created automaticallje values of the minimum and maximum
of the abscissae and ordinates were fiaed0; +7] and [-8; +3]. The curves by
lines and bars were overlaid GraphMu, then the whole was pasted in MacDraw,
where the legends corresponding to the fadfets F2, F3 and F4) were added as
were the dates (Date 1, Date 2, Datand Date 4) and stations (S1 to S6). The
whole was selected, copied then pasted in this manual.

For figure 4.13, there are Horizontal graphics and 6 vertical graphics (which
allows 24 graphics in one window), the drawisgsquare, in a window 400 by
400 pixels. Thevalues of the minimum and maximum of the abscissae and
ordinates weréxed at [0; +5] and [-8; +3]. In the same way as above, MacDraw
was used to add the legends for factors, dates and stations.
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Map backgrounds

We will study how to produce maps (by circles squares) overlaid on
(geographical) mappackgrounds. We will use the same example. Doledec and
Chessel in their article preseatsimplified map of the 6 sites (fig. 2, page 407)
which shows the water course (the Méaudret) and the location of the sites (1 to 6).

Figure 4.14 shows the finadsult required: it shows maps of values of the first
PCA factor for the 6 sites (the 4 maps correspond to the 4 dates).

The readingof this figure confirms the previous interpretations, but it has the
advantage of integrating the information on the spatial position of the stations.

Date 1 Date 2 Date 3 Date 4
]

Figure 4.14.
Functional display of the values of the first PCA factor for the 6 sites. The legend for the dates
was added and the thickness of all the lines was adjusted to 0.1 points with MacDraw |I.

We began by digitizindgigure 2 of the paper using a scanner (the Apple scanner at
300 dpi). The resulting document was procesge8uperPaint and MacDraw Il to
select the part of the drawing corresponding to the mapnaic a PICT file.
Figure 4.15 shows the image thus obtained.

The following stage consists in creating the files needed for the "Digitized map"
commandf GraphMu. To do this the "Digitization” command of the "File" menu
must be used. This operation was performed in a window 400 by 600.

After having namedhe XY and G files which are going to be created, and having
chosen as map background the image previously created (figure 4.15) thetlsize of
digitization area must be chosen (figure 2.13). This size was adjug@d@0] by

[0; 400]. The dimensions of the corresponding real space (figure 2.14) are then
indicated. The limitxhosen for our example were [-1; +1] and [-1; +1]. In our
example, the image is taller than it is wide and a digitization area baut been

used equal, for exampl®, [0; 200] in X and [0; 400] in Y, with a corresponding
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real space of [0; +2] in Y and [0; +1] in Xhich does not change the height/width
ratios.

Figure 4.15.
Image obtained by digitization of figure 2 of the paper by Doledec and Chessel (1987), then
reprocessed with SuperPaint and MacDraw.

Once these adjustmenigere performed the digitization window appeared (figure
4.16) and it wagust necessary to click to digitize the map points. In our example,
we digitised about 200 points. Where digitisation is complete, the "Stop" button
is clicked and the digitization window closed by clickiimg the close box (and
replying "No" in the dialog asking whether tiraage of this window is to be
saved).

Before being able to makgraphics, a file must also be created containing the
coordinates of the 6 sites in the same frame and scatess®s used for the files
created during digitization. The easiegty of creating this coordinate file is to use
the "Digitization" command again, by indicatiexactly the same parameters as
before (except for the output file names) and digitizing only the 6 points
corresponding to the 6 sites. A file is thaigained with 6 lines and 2 columns and
containing the coordinates of the 6 sites. To obtdile avith the same organisation
as the initial data file (24 lines: 4 dates for each station), one then transforfiie this
into a TEXT file with the "Transfo BIN -> TEXT" command, it is opengith a
word processor and ealfe is copied 4 times. The resulting file must contain the
values of table 3. It is retransformed into binary so that it can be used later.
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Figure 4.16.
Appearance of the digitisation window during work
-.735 0.550
-.735 0.550
-.735 0.550
-.735 0.550
-.730 0.495
-.730 0.495
-.730 0.495
-.730 0.495
-.705 0.255
-.705 0.255
-.705 0.255
-.705 0.255
-.670 0.105
-.670 0.105
-.670 0.105
-.670 0.105
-.735 -.185
-.735 -.185
-.735 -.185
-.735 -.185
-.515 -.135
-.515 -.135
-.515 -.135
-.515 -.135
Table 3

Contents of the site coordinate file
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The following stage consists in drawing the map backgrowttisthe "Digitized
map" command. In the first dialog window the XY file and the Gdiksated during
digitization (200rows files) are selected using the corresponding buttons. The 2
columns of file XY are used @slumn X and column Y and column 1 of file G is
selected 4 times, so as to obtain 4 mapsyping "1;1;1;1" in the "Cols. used"
field.

In the general parameter dialog window, 6 horizontal graphics and 1 vgragélic

and rectangular drawing are specified and the minimumraendimum values of the
abscissae and ordinates are changed. When the corresponding widdplaiged,

one enterf1; 0] as extreme value for the abscissae and [-1; +1] as extreme value
for the ordinates. In fact (figure 4.16), the real digitised space wasl}hnd [-1,

+1], but as only the left part of the graphicused for the map, this area can be
restricted by not usinthe right part. The graphic deformation is thus compensated
by the fact that 6 horizontal graphics and 1 vertical graphic are requiaedimdow

size 200 by 600 (the result woldé identical with 6 horizontal graphics, 2 vertical
graphics and a window 400 by 600). This compensation does happen honlgver

if arectangular drawing is required. If the "Square" button is clicked, GraphMu
only uses thdargest square area available in the window. The result of these
operations is represented in figure 4.17 (this figure was pasted dirgotlyVord

from GraphMu).

Figure 4.17.
Collection of 4 map backgrounds obtained with the GraphMu "Digitized map" command

The laststage consists in drawing the map with circles and squares. For this, a
window of the same size as the preceding (206d8) is used. The corresponding
command is selected in the "Graphics" menu and the "File b(tton is used to
choose the file containing the previously created ®tdinates (table 3) and the
"File G" button to select the "cn1.CPLI" file. For this file, only column @hissen,
typing "1" in the corresponding "Cols. used" field (display of firet factor). At

this point remember to indicate that a selectiomogfs through a selection file is
required (for the drawing by date).

The following dialog window specifies the characteristics of the seledilien
which is the same as that used to draw figures 4.9 and 4.12 (left column of table 2).

The general parameter dialog window must be filled in the same way dsawing
the map backgrounds: 6 horizontal graphics, 1 vertical graphic, rectangular

Laboratoire de Biométrie, Génétique et Biologie des Populations - U.R.A. CNRS 243



GraphMu - Multivariate graphical display on Macintosh 65

drawing, modification of the minimum andaximum of abscissae and ordinates.
Likewise, the window corresponding to these 4 values mustldx in the same
way as the preceding (besides the values displayed by dafawaved and there is
no need to retype themricalculation of the minimum and maximum has not been
requested). Figure 4.18 shows the drawing obtained.

@ @ @
=] o) 0
; @
+ g H + +
Figure 4.18.

Collection of 4 maps by circles plus squares representing the values of the first PCA factor for the
6 sites at the 4 dates.

Now the drawings of figures 4.17 and 4.18 are overlaid by copy/pastethe
whole is pasted in MacDraw Il for finishing to obtain figure 4.14.
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