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Maps have | ong been useful tools in political analysis.
Most famliar is the color map of the states that the tel evision
networks feature promnently on U S. presidential election
nights, with states colored according to which candi date carried
them typically Republicans in blue and Denocrats in red. Mre
sophi sticated are maps having three (or nore) shades of red for
Denocrats and three (or nore) shades of blue for Republicans,
indicating the strength of the parties in various states or
election districts. The weakness of maps of this nature is that
they are limted to binary, or two-candi date races. Many
polities have three-party systens, and even in the staunchly two-
party United States, three-way races are by no nmeans rare. 1In
three-party systens, and when three-way contests take place in a
two-party system geopolitical information of the kind maps
reveal is even nore useful than in a two-way contest. This is
because the presence of a strong third candidate is likely to
di srupt what is a typical pattern of strength and support for the
two regular parties, and a map is the ideal tool to reveal the
nature, nmagnitude, and above all, the | ocation of these changes.

Thi s paper |ays out a nethodol ogy for devel opi ng maps for
ternary, or three-candi date races. The color key for a six-color
binary map is well understood. The deepest shade of red
i ndi cates areas where the Denocratic candi date received the
hi ghest | evel of majority support, perhaps 65 percent or nore,
whi |l e the medi um shade of red represents areas where the Denocr at

pol | ed perhaps 55 to 65 percent. The |ightest shade of red



colors areas where the Denocratic candidate won a sinple majority
to perhaps 55 percent. The sane pertains to shades of blue for
Republican majorities. (These percentage breaks are

hypot hetical; in constructing an actual map, one would normally
put the breaks where they would reveal the nost information

per haps at 50, 65, and 80 percent for a polity where one party

hi ghly dom nates.) Figure 1 is such a map. A binary scale is
reciprocal; in a district where one candi date accrued between 65
and 70 percent, the other candi date obviously polled between 30
and 35 percent. A scale like this cannot be readily applied to a
ternary contest, because show ng only the position of the |eading
candi date does not provi de adequate information; the relative
position of the other two candi dates needs to be illustrated
rather than reciprocated. Al so, najorities are fewer and snall er
when there are three candi dates.

Oienting to the ternary graph is helpful. A ternary graph
is one where three values that sumto 100 percent can be devised
froma single point on the graph. Figure 2 is typical of the
ternary graphs used to analyze elections in this paper. The
triangle has three axes, and each corresponds to a candi date.
Odinarily in the United States, these axes represent the
Denocratic, Republican, and third parties. The top of the
triangle represents Denocratic vote of 100 percent, and the |ine
at the bottomrepresents Denocratic vote of zero. The higher the
Denocratic support, the closer the point is to the top. (The

scal e along the right slope corresponds to the Iines, parallel to



the bottom of the graph, that represent Denocratic support.) The
| eft corner represents Republican vote of 100 percent, and the
right slope represents zero Republican support. (The scale for
Republ i can support is along the |eft slope, corresponding to the
lines that run parallel to the right slope.) The right corner
represents third party vote of 100 percent, and the left sl ope
zero percent third party support. (The scale for third party
support is along the bottomof the graph and corresponds to the
l[ines that run parallel to the left slope.) Point Ais at
Denocratic 60 percent and Republican 30 percent. By default,
then, third party vote for that unit is 10 percent. Point Bis
at Denocratic 40 percent, Republican 40 percent, and third party
20 percent. Wre a ternary graph used to represent a binary
contest, all of the points would Ilie on the left slope,
representing conpetition between Denocrats and Republicans, with
points closer to the top being places of Denocratic strength and
t hose closer to the bottom being places of Republican strength.
When plotting a ternary race on a ternary graph, then, the
strength of the third candidate pulls the points away fromthe

I eft slope.

Several exanples illustrate. Figure 3 shows the 1980
presidential race in Mnneapolis. Each point represents a
precinct in the city. Note that nbst of the points are close to
the top of the graph, indicating that the Denocratic candi date,
President Jimmy Carter, won a najority in nost of them Only a

few of the points are far fromthe left slope, indicating that



the third party candi date, John Anderson, wasn't a big factor in
the city. Note also that none of the points are close to the
Republ i can apex; that party's candi date, Ronald Reagan, won a
majority in no precincts in the city. Figure 4 shows a nuch
different election. Mst of the points are close to the center
of the graph, indicating a conpetitive three-way contest. This
graph illustrates the 1931 mayoral primary in Mnneapolis, with
each point representing a precinct. There was no Denocrat anong
the top three in that primary, so what is usually the Denocratic
apex is occupied by Farmer-Labor Party candidate WIIiam
Anderson. There were two Republicans: the incunbent, Myor
WIlliamF. Kunze is assigned to the Republican apex, and forner
Mayor George E. Leach is operationalized as the third candidate
here. There are many nore points in the majority areas for
Ander son and Leach than there are for Kunze; in fact, the

i ncunbent won a majority in only one precinct. Anderson and
Leach won this primary el ection (and Anderson defeated Leach in
t he general election). Mst wuld guess that Anderson and Leach
won fromreview ng the graph, but this can be m sl eading, as
Figure 5 illustrates. Figure 5 shows the 1961 mayoral primary in
M nneapol is. Republican incunbent P. Kenneth Peterson faced
Denocrats Arthur Naftalin (operationalized at the Denocratic apex
because he was the official party candidate) and David Roe
(operationalized as the third party candidate). From ]l ooking at
t he graph, one m ght assune that Peterson and Roe were the

wi nners, but this is pitfall of the unit of analysis; precincts



are not equal in either population or nunber of voters. Thus,
many of the precincts Naftalin carried were either larger or had
hi gher voter turnout and were therefore nore inportant than the
ones Roe carried (also, Roe did |ess than 25 percent in many nore
precincts than Naftalin); Peterson and Naftalin won the primary.
(Naftalin beat the incunbent in the general election.) It mght
t ake sone study to understand ternary graphs fully, but this is
essential for understanding the ternary nmap

The next step is operationalizing a color key fromthe
ternary graph. The basis for the color key is a 16-section
ternary graph (the kind in figure 5) with breakpoints at 25, 50,
and 75 percent. Wy use a 16-section ternary graph rather than
t he 100-section graph of figure 4 or the 10, 000-section graph of
figure 2 or sonme other size? The nunber 50 percent is
significant in political analysis. Having or not having a
majority, especially in a 3-way race, is nore salient than a
break point of 40 or 60 percent, which is what woul d represent
fromhaving quintiles (breaks at 20, 40, 60, and 80 percent,
resulting in five divisions on each axis). Also, many software
packages of the type used to create ternary maps can currently
only produce 16 colors in a single map. This nakes a 16-section
map both useful and feasible with today's technol ogy.

It is helpful to mentally conmbine the 16 triangles of
figure 5 into four triangles; the area above 50 percent adjacent
to each of three apices can formone |large triangle (conposed of

four small triangles), and the area in the mddle (representing



t he space where none of the candi dates achi eved 50 percent) can
forma fourth triangle. Figure 6 is a color coding of these 16
triangles, understood in a smaller schene of four triangles. The
four triangles near the Denocratic apex are reddish, with the
triangle at the apex (representing Denocratic support over 75
percent) being nost red. The four triangles near the Republican
apex are bluish, with the triangle at the apex (corresponding to
Republ i can vote over 75 percent) being the nost blue. This
somewhat corresponds to the six-color binary map and to the two-
color election night television map, with Denocrats in red and
Republicans in blue. The four triangles near the third party
apex are greenish, with the triangle at the apex being the nost
green. Thus, the ternary col or nodel incorporates the three
primary colors of light as the apical colors. The remai nder of
the 16-section color chart (corresponding to the fourth triangle
of the four-triangle schene) incorporates shades of gray. These
shades of gray are where no candidate took a majority. The very
center triangle is pure gray, representing the space where al
three candidates failed to win a majority of votes, but all three
took at | east 25 percent. The triangle between the reddish
(Denocratic) triangles and the bluish (Republican) triangles is a
kind of purple-gray, and it represents the space where both the
Denocrati c and Republican candi dates are bet ween 25 and 50
percent and the third party candidate is bel ow 25 percent. The
triangl e between the reddi sh (Denocratic) and greenish (third

party) triangles is yellow sh-gray and represents the space where



the Denocratic and third party candi dates are bot h between 25 and
50 percent and the Republican candidate is bel ow 25 percent.
Finally, the triangle between the bluish (Republican) triangles
and the greenish (third party) triangles is an aqua-gray and
represents the space where the Republican and third party

candi dates are both between 25 and 50 percent and the Denocratic
candidate is below 25 percent. This may sound extrenely
conplicated, but one adjusts easily to these colors, and the
basic rule (red = Denocratic, blue = Republican, green = third
party, gray = close) is quite intuitive. Once one understands
the ternary graph structure, it is no nore difficult to refer to
the ternary key than to the key of any other map. Moreover, the
ternary key is the sane for any ternary nmap, while it changes
frommap to map on binary maps. A tenplate for use within the
sof tware package Maplnfo can be downl oaded fromthe author’s web
site at http://ww. canpolitics.comternary. htm.

Sone di scussion of the choice of colors is in order. Any
serious user of graphical software would choose the three prinmary
colors of light as apical colors: red, blue, and green. These
three colors are mxed in various conbi nations to produce ot her
colors. A purely mathematical operationalization of the ternary
color key woul d produce a starker contrast in colors between the
three apices and the mddle of the key, but the presence of these
secondary col ors woul d not necessarily make the ternary map
easier to use. In fact, a stark contrast between the apical

colors and the secondary colors -- yellow, cyan, nagenta -- would



make the map nore difficult to use since the user would have to
train his or her mind to see nagenta as something other than a
shade of red, and cyan as not being a shade of blue, which is
quite counterintuitive. The colors chosen for the interior of
the ternary key reflect a conprom se between col ors derived
purely mathematically and col ors chosen pragmatically to

conpl ement the apical colors.

Appl ying the color schene of Figure 6 to the data presented
in Figure 5 results in the map in Figure 7. One notes Republican
(bluish) strength in a |large area of the south and sout hwest
parts of the city. Naftalin (in shades of red) only took
majorities in a small nunber of precincts. Roe (in shades of
green) found nost of his nmajorities in the northern half of the
city along the Mssissippi Rver. The nost noteworthy thing
about this map is how nuch gray there is. About half of the
precincts are colored gray, neaning each of the three candi dates
was between 25 and 50 percent. This indicates an extrenely
conpetitive el ection.

Figure 8 represents the data in Figure 4, the 1931 prinary.
There is relatively little gray in this map, indicating that the
city was nore polarized over the three candidates than it was
hotly conpetitive. The one precinct the incunbent Kunze carried
with a mgjority (his own) is in purple (a shade of blue) on the
eastern border of the city. Mst of the city is orange (a shade
of red), reflecting support for Farnmer-Labor candi date Anderson

(taking the place of the Denbcrat in our usua



operationalization) across a large area of the city. One can see
inthis map that the general election that followed was his to

| ose. (He won.) The second Republican Leach (in green) cuts a
swath through the city.

Applying election results to the ternary nmap necessitates a
series of evaluations to be nade about each data point. The
first step is to standardize the results so that only three
candi dates (or parties) remain. |If this results in the
di scarding of data for a significant amount of mnor-party
support, then the ternary nmethod m ght not be appropriate. |If
the fourth party support is limted to a specific area, it should
be adequate to nerely qualify the map pertaining to those points.
In any case, the | egend should note that votes for mnor
candi dat es have been disregarded. The deci sion next mnust be nade
as to operationalization of the candidates or parties to the
apices. In the case of the United States, one will probably want
to assign the Denocratic Party to apex 1 (red), the Republican
Party to apex 2 (blue), and the third party to apex 3 (green).
Wil e not every user will agree with this color schene (in fact
sone of the tel evision networks reverse the assignment of reds
and bl ues), the sane would be true of the reverse. |In the case
of Canada, assigning the Liberal Party to apex 1, the Progressive
Conservative Party to apex 2, and the third party to apex 3 not
only preserves the order of traditional electoral strength of the
parties, it also assigns themtheir official party colo(u)rs.

Usi ng such a famliar color schene, or at |east using the sane



col or schene each tinme, nakes interpretation of the map sinpler
for readers.

The flowchart in Figure 9 describes the series of decisions
one nust nake to place a data point in the proper cell of the
ternary graph (which dictates its color on the ternary map).
These can be done nore sinply using a spreadsheet. Pl ace the
three columms of raw votes in order (partyl, party2, party3),

t hen conpute percentages for each. To the right of those
colums, place these six fornmulae for Mcrosoft Excel: (RLC1
cell-reference style is used for sinplicity. Users can switch
bet ween default Al style and RLC1 on the options nenu in Excel.)
(1) =IF(RJ-3]>=0.75, 16, | F(R] - 3] >0. 5, 14, | F(R] -

2] >=0. 75,1, | F(RC -2] >0. 5, 2, | F(R{[- 1] >=0. 75, 7, | F(R] -
1]>0.5,6,999)))))) (2) =IF(RJ -1]=999, | F(R] - 4] <0. 25, 4, | F(RJ -
3] <0. 25, 11, | F(R( - 2] <0. 25, 9, 10))), R -1]) (3) =l F(R] -

1] =14, | F(RC[ - 4] >0. 25, 13, | F(RC] - 3] >0. 25, 15, 14)))  (4) =l F(RJ -
2] =2, I F(RC[ -6] >0. 25, 8, | F(RC[ - 4] >0. 25, 3, 2))) (5) =IF(R] -

3] =6, | F(R -7] >0. 25, 12, | F(RC - 6] >0. 25,5, 6))) (6) =lF(SUMRC -
3]: RO -1])>0, SUMR -3] : RO -1] ), R -4]).

If this is done correctly, the sixth colum to the right of
the percentages will contain a whole nunber fromone to sixteen
(Wile it is not essential that users understand these nunbers,
the cells of the 16-unit ternary key shown in Figure 6 are
nunbered fromleft to right and frombottomto top so that the
bottomtier of triangles are nunbers 1 through 7, the second tier

are nunbers 8 through 12, the third tier are nunbers 13 through

10



15, and the top triangle is nunber 16.) This colum can then be
inported into a map creation program such as Mapl nfo, and
assum ng one has forsaken color crayons for a digitized base map
corresponding to the election districts in question, the software
can then generate maps simlar to Figure 7 and Figure 8.

These exanples illustrate the utility of the ternary map in
creating precinct maps, based on the atom c units of voting
results for a particular office in a particular community. The
nmet hod may al so be used to display aggregate results for a
polity. Maps of this nature are apt to be | ess useful than
precinct maps for several reasons. One, the ternary map does
not nmake clear in all instances which candi date actually won the
nost votes in a particular area. This is of nom nal useful ness
in evaluating an el ection precinct, but it is the nost inportant
thing in evaluating an entire district. Two, there are apt to be
fewer districts where one party in a three-way contest captures
nore than 50 percent of the vote, neaning that shades of gray are
apt to dominate a district ternary map. This is because entire
districts, which typically contain tens of thousands of people
(and perhaps as nmany as 700,000 in the case of U S. Congressiona
districts), are likely to be nore diverse than are precincts.
Precincts, on the other hand, are hone to generally hundreds of
voters (rarely nore than 2000) who are frequently alike on
political, denographic, and soci oeconom c nmeasures. Three, there
are so many fewer districts than precincts. The maps of

M nneapol i s used in these exanpl es show as nmany as 356 precincts,
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but M nneapolis has never had nore than 13 wards or 18
legislative districts. Nevertheless, district maps are both nore
accessible in political analysis (there is nore likely to be a
digital base map available at the district level) and nore
commonl y used by | aypersons.

Figure 10 shows the results of the 2000 Canadi an general
el ection in Quebec. The inset shows the heavily popul ated south
central part of the province (where the districts are nuch
smal | er geographically). This geography was chosen sinply
because Quebec is polarized enough that the resulting ternary map
shows nore than shades of gray. In fact, only a fewridings are
colored using the ternary shades of gray. The Liberal Party is
operationalized in red, the Progressive Conservative Party in
bl ue, and the Bl oc Québécois in green.

Figure 11 shows the ridings nomnally, by the party that
won the election. The Bloc carried 38 ridings, the Liberals 36,
and the Conservatives (Tories) one riding. Referring to the
ternary map, the only ridings inintense red are in the western
part of Montreal |sland, indicating Liberal vote of 75 percent or
nore. Three other ridings are in pink, indicating Liberal vote
between 50 and 75 percent, with the Bl oc and the Tories each
bel ow 25 percent. Mich of the province (including the sparsely
popul ated Nord du Québec) is orange, indicating Liberal vote
above 50 percent , the Bloc between 25 and 50 percent, and the
Tories below 25 percent. No riding is colored hot pink, which

woul d i ndicate Liberal vote above 50 percent, the Tories between
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25 and 50 percent, and the Bloc below 25 percent. No riding is in
a shade of blue. One riding east of Montreal is blue-green (a
shade of gray on the ternary key), reflecting conpetition between
the Tories and the Bloc. Each took between 25 and 50 percent,
and the Liberals took |ess than 25 percent. Eleven ridings are
ol i ve-green (anot her shade of gray), which represents conpetition
between the Liberals and the Bloc. Each is between 25 and 50
percent in each riding, and the Tories took |ess than 25 percent.
The rest of the province (including nost of the St. Law ence
Valley) is in lime green, the shade representing the Bl oc over 50
percent, the Liberals between 25 and 50 percent, and the Tories
bel ow 25 percent.

It is doubtful the ternary map of Quebec presents enough
information to be useful. Studied in conjunction with figure 11,
one notes that both the Liberals and the Bl oc Québécois carried
ridings colored olive-green on the ternary map. This is because
each of the four shades of gray overlaps with the win area of two
parties (and three parties for the pure gray). In spite of this,
there being only a little gray on the ternary nmap nmeans it is not
conpletely useless in presenting the results it purports to. In
a polity less polarized, where one would expect nore gray in a
three-way election, the ternary map would be less readily
under st andabl e by a | ayperson.

In sum the ternary map is a standardi zed neans of
presenting results fromthree-way elections that is at once

graphi cal and geographical, and it can be tailored to neet the
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needs of political scientists, other users of political data, and

even | aypersons.
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President 1932
Percent Roosevelt

B 70t <o7 (91)
B 5010 <70 (82)
[ 500 <60 (60)
1 40 1o <50 (57)
W 300 =40 (42)
B 1810 =30 (23)

Mayor 1945
Percent Humphrey

B 70t <90 (117)
B 5010 <70 (96)
[0 5010 <60 (62
[l 4510 =50 (16)
W 35t <45 (41)
B 1910 <35 (23)

FIG.1
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