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(1) We begin with (i) a map showing the area of a country or
a region within a country divided into nunerous areal units and
(i1) a list of numerical values corresponding to these units. CQur
objective is to produce a cloropleth map (Robinson et. al.
1984: 343- 366; see also the discussions in Oeveland 1985: 282-289
and Monnonier 1991: 40-42) showing the spatial variation in the
gi ven val ues. This nmeans deciding on several "cut points" that
divide the given nunerical values into several groups and then
coloring or shading in the sane way all areal units wth values
lying in a given group.

(2) Areal units will usually be identified by names, both on
the map and on the data |ist. I ndex nunbers for areal units are
easier to work wth than names, both because nanes nmay be
unfamliar, and because index nunbers provide an order that can
help us find units on the nap. Thus we prefer a nmap that shows
i ndex nunbers, with a list showing the correspondence of index
nunbers to nanes to one side, and a data list that shows the sane
i ndex nunbers as well as nanes.

(3) Index nunbers on the map proper should be bold enough to
be easily read through tracing paper and should be positioned off
center. Maps on standard size paper (8 1/2 by 11 inches) are nost
convenient, but the areal units nust be large enough to work wth.

W need to be able to wite a two digit nunber inside each area
wi t hout undue crowdi ng.

(4) The first step is to nake a stemand-leaf plot (Msteller
and Tukey 1977; Tukey 1977) of the data to be plotted to get a
sense of the distribution of the val ues. This means rounding to
two significant figures, and this wll usually be sufficient
preci sion for mapping. Certainly we will not use nore than three
significant figures.

(5) Next, secure a piece of tracing paper over the map with
paper clips and wite dowm the two (or three) digit value for each
unit on the tracing paper over that unit. Record the values first,
bef ore maki ng any ot her marks, excepting an indication of what data
is being plotted, on the tracing paper. Boundaries, |egend, and
other itens should be drawn in |ater.

(6) W should not forget to label the tracing paper to
indicate what data is plotted, preferably wth a detailed
i ndi cation of source, including table and page nunbers. An obvi ous
point, but one easily overlooked in the heat of execution. There
is sonething to be said for witing title and source notes on Post -
It pads, rather than on the tracing paper directly. 1In the case of



changes, then, we may sinply pull off one note and replace it with
anot her, saving the tinme and nessiness of erasing.

(7) It is useful to be able to see both the value, on the
tracing paper, and the index nunber of the wunit, on the nmap
beneath. This is why we want index nunbers on the map off center

W use traci ng paper superinposed over the map so as to be able to
work with index nunbers rather than nanmes, while at the sane tine
being able to record values directly on the map. If we work on map
copies directly, index nunbers wll get hopelessly confused wth
t he val ues plotted, whence we nust work w th nanes.

(8) Recording values directly on the map is inportant for
several reasons. Wen we are constructing the map to begin wth
it facilitates the identification of spatial patterns. When the
map is conpleted, it allows us to see what the effect of changing
the dividing lines between categories would be. Most generally,
recording values increases the information content of the display
without inpairing its visual effectiveness.

(9) Recording values is of course practical only if we are
dealing with relatively small nunbers of reasonably large units,
tens or hundreds. Census grid square maps (Tufte 1990:40-41),
which consist of nmany thousands of snmall areas, are useful
representations, but obviously not ones that can be suppl enented by
addi ng nunerical val ues.

(10) Now identify an area, i.e., a collection of areal units,
in which to look for a pattern. W may |look at all units, but we
may also look at an area less than the whole. In Vietnam for

exanple, we may want to |l ook at the north and the south separately.

(11) W are looking for a spatial pattern of sone sort,
al nost always involving contiguity, i.e., we expect see, when we
are done, a nunber of groups of contiguous units colored simlarly.

G her patterns are of course possible, e.g., checkerboard, but are
unlikely to be encountered in practice.

(12) Beyond contiguity, we are likely to be looking for a
gradient in a particular direction, a core-periphery pattern
corresponding either to a central place and its outlying areas or
to a Skinnerian region, or sone other preconceived pattern.

(13) Find the areal unit with the |owest value and shade in
this unit with (say) a pink highlighter. Now | ook for the unit
with the next higher value and consider what wll happen if we
shade this second point the same way. The second unit wll either
(i) adjoin the first, giving two continuous units, or (ii) not
adjoin the first, giving us a "junp" to a non-contiguous unit.

(14) Now | ook for the unit with the next higher value and



consider what wll happen if we shade this unit with the sane
color. Proceeding in this way, we build up a group of units with
values at the lower end of the distribution. W may of course
begin with the highest value and proceed down, rather than at the
| onest val ue and proceedi ng up, according to context.

(15) Wat we want to decide is how far to go, how many units
to put in the first category. There are several criteria. First,
we want an informative visual representation of the areal data, and

this argues against putting too many units together. A map that
groups all provinces but one, for exanple, wll be mnimally
informative. |If we are to have four groups, we are likely to want

at least sonme of them to have roughly one fourth of the total
nunber of areal units.

(16) A second criterion is contiguity, whence we are nore
likely to stop adding units when the next candidate for inclusion
is a junp. If at any stage we do make a junp, we wll aimto
continue adding units to regain contiguity, insofar as possible.

(17) A third criterion is to have units with simlar val ues
grouped together and units with dissimlar values in different
gr oups. Thus we are nore likely to stop adding units when the
difference in value between the |last and the potential next unit is
relatively |arge. Thinking of the data as ordered along a scale
(assumng ordering is appropriate), we want to divide the data
between points that are far apart, and not, preferably, between
points that are close together. In particular, we don't want to
divide the data in such a way that a slight change in the division
line makes a big change in the pattern shown on the nmap.

(18) Hi ghlighers have two advantages over colored pencils or
monochrone patterns (horizontal, vertical, and slanting I|ines,
crosshatch, and so on). First, areas on the nmap nmay be col ored
much nore rapidly and easily with highlighters. Second, pink and
yell ow highlighters conveniently give four colors, pink, vyellow,
gold (generated by overlaying yellow on pink), and white (no
shadi ng) .

(19) Having decided on a first group of spatial units and
corresponding interval of values, we proceed on to higher values
and form a second group and interval, and then to a third, and
per haps a fourth.

(20) An additional advantage of using highlighters in this
connection is that we may continue on shading pink (say) through
two potential groups of values, and then backtrack, overlaying
yellow on the units conprising the first group. The end result is
that the first group is colored gold, the second group pink. This
allows us to see the energing pattern for the first group through a
series of potential cut points before commtting finally to one.



(21) For working as opposed to presentation nmaps, the
advantages of highlighers far outweigh the disadvantages, which
are, first, that mstakes can't be erased, and second, that col or
copi es can be nade only at great expense (20 or nore tines the cost
of nmonochr one copi es).

(22) If the ranges of values grouped together are clearly
shown in a |egend, nonochrome copies nmay be nade and the
appropriate groupings of areal units deduced. Not e however that
having values recorded on the mp 1is essential for this
reconstruction.

(23) Particular units may fail to fall into a general pattern
formed by other wunits. W may think of such units as "spatial
outliers" and use a separate nedium for marking them a diagona
line pattern, for exanple. In this way we use the map to call
attention both to the general pattern and to one or a small nunber
of exceptional cases.

(24) The nunber of categories into which the data is
classified depends partly on initial disposition and partly on the
pattern di splayed by the data as it is mapped. There are certainly
situations in which we should use two groups only, as (inplicitly)
in Skinner's indication of high population density areas wthin
China's macroregi ons (Skinner 1977: 214-215). Using nore than four
groups makes it difficult to obtain a reasonable correlation
between the values of the data mapped and the intensity of the
colors used to represent the categories into which they are
grouped. Three or four categories will probably be the best choice
in nost situations.

(25) This process of data mapping should be conceived of as
an intelligent and judgnental search for patterns. W aimto nake
maps that show the nost <clearly defined pattern possible,
recogni zing and accepting that this is a matter of judgenent and
that the sanme data may reasonably be mapped in nore than one way.

(26) Wiile the novenent fromthe data to the data map i s not
a purely objective and determnate transformation, neither is it

purely subjective and therefore arbitrary. If the data do indeed
show a spatial pattern, there will be a strictly limted nunber of
ways to represent it. It is useful in this respect to have severa

peopl e map the sane set of data independently, or to do it oneself
in several tines aimng for maxinmally different but all reasonable
results, and then to asses and conpare results.

(27) If the data are not spatially patterned, it will not be
possible to create the appearance of a pattern no matter how hard
we try. It would be instructive, however, to assign random nunbers
to areal wunits and see how far it is possible to go in the



direction of creating patterns where there are none.
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