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 Maps have long been useful tools in political analysis.  

Most familiar is the color map of the states that the television 

networks feature prominently on U.S. presidential election 

nights, with states colored according to which candidate carried 

them, typically Republicans in blue and Democrats in red.  More 

sophisticated are maps having three (or more) shades of red for 

Democrats and three (or more) 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 limited to binary, or two-candidate races.  Many 

polities have three-party systems, and even in the staunchly two-

party United States, three-way races are by no means rare.  In 

three-party systems, and when three-way contests take place in a 

two-party system, geopolitical information of the kind maps 

reveal is even more useful than in a two-way contest.  This is 

because the presence of a strong third candidate is likely to 

disrupt 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, magnitude, and above all, the location of these changes. 

 This paper lays out a methodology for developing maps for 

ternary, or three-candidate races.  The color key for a six-color 

binary map is well understood.  The deepest shade of red 

indicates areas where the Democratic candidate received the 

highest level of majority support, perhaps 65 percent or more, 

while the medium shade of red represents areas where the Democrat 

polled perhaps 55 to 65 percent.  The lightest shade of red 
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colors areas where the Democratic candidate won a simple majority 

to perhaps 55 percent.  The same pertains to shades of blue for 

Republican majorities.  (These percentage breaks are 

hypothetical; in constructing an actual map, one would normally 

put the breaks where they would reveal the most information, 

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

highly dominates.)  Figure 1 is such a map.  A binary scale is 

reciprocal; in a district where one candidate accrued between 65 

and 70 percent, the other candidate obviously polled between 30 

and 35 percent.  A scale like this cannot be readily applied to a 

ternary contest, because showing only the position of the leading 

candidate does not provide adequate information; the relative 

position of the other two candidates needs to be illustrated 

rather than reciprocated.  Also, majorities are fewer and smaller 

when there are three candidates. 

 Orienting to the ternary graph is helpful.  A ternary graph 

is one where three values that sum to 100 percent can be devised 

from a 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 candidate.  

Ordinarily in the United States, these axes represent the 

Democratic, Republican, and third parties.  The top of the 

triangle represents Democratic vote of 100 percent, and the line 

at the bottom represents Democratic vote of zero.  The higher the 

Democratic support, the closer the point is to the top.  (The 

scale along the right slope corresponds to the lines, parallel to 
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the bottom of the graph, that represent Democratic support.)  The 

left corner represents Republican vote of 100 percent, and the 

right slope represents zero Republican support.  (The scale for 

Republican support is along the left 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 slope 

zero percent third party support.  (The scale for third party 

support is along the bottom of the graph and corresponds to the 

lines that run parallel to the left slope.)  Point A is at 

Democratic 60 percent and Republican 30 percent.  By default, 

then, third party vote for that unit is 10 percent.  Point B is 

at Democratic 40 percent, Republican 40 percent, and third party 

20 percent.  Were a ternary graph used to represent a binary 

contest, all of the points would lie on the left slope, 

representing competition between Democrats and Republicans, with 

points closer to the top being places of Democratic strength and 

those 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 from the 

left slope. 

 Several examples illustrate.  Figure 3 shows the 1980 

presidential race in Minneapolis.  Each point represents a 

precinct in the city.  Note that most of the points are close to 

the top of the graph, indicating that the Democratic candidate, 

President Jimmy Carter, won a majority in most of them.  Only a 

few of the points are far from the left slope, indicating that 
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the third party candidate, John Anderson, wasn't a big factor in 

the city.  Note also that none of the points are close to the 

Republican apex; that party's candidate, Ronald Reagan, won a 

majority in no precincts in the city.  Figure 4 shows a much 

different election.  Most of the points are close to the center 

of the graph, indicating a competitive three-way contest.  This 

graph illustrates the 1931 mayoral primary in Minneapolis, with 

each point representing a precinct.  There was no Democrat among 

the top three in that primary, so what is usually the Democratic 

apex is occupied by Farmer-Labor Party candidate William 

Anderson.  There were two Republicans: the incumbent, Mayor 

William F. Kunze is assigned to the Republican apex, and former 

Mayor George E. Leach is operationalized as the third candidate 

here.  There are many more points in the majority areas for 

Anderson and Leach than there are for Kunze; in fact, the 

incumbent won a majority in only one precinct.  Anderson and 

Leach won this primary election (and Anderson defeated Leach in 

the general election).  Most would guess that Anderson and Leach 

won from reviewing the graph, but this can be misleading, as 

Figure 5 illustrates.  Figure 5 shows the 1961 mayoral primary in 

Minneapolis.  Republican incumbent P. Kenneth Peterson faced 

Democrats Arthur Naftalin (operationalized at the Democratic apex 

because he was the official party candidate) and David Roe 

(operationalized as the third party candidate).  From looking at 

the graph, one might assume that Peterson and Roe were the 

winners, but this is pitfall of the unit of analysis; precincts 
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are not equal in either population or number of voters.  Thus, 

many of the precincts Naftalin carried were either larger or had 

higher voter turnout and were therefore more important than the 

ones Roe carried (also, Roe did less than 25 percent in many more 

precincts than Naftalin); Peterson and Naftalin won the primary.  

(Naftalin beat the incumbent in the general election.)  It might 

take some study to understand ternary graphs fully, but this is 

essential for understanding the ternary map. 

 The next step is operationalizing a color key from the 

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.  Why use a 16-section ternary graph rather than 

the 100-section graph of figure 4 or the 10,000-section graph of 

figure 2 or some other size?  The number 50 percent is 

significant in political analysis.  Having or not having a 

majority, especially in a 3-way race, is more salient than a 

break point of 40 or 60 percent, which is what would represent 

from having 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 makes a 16-section 

map both useful and feasible with today's technology. 

 It is helpful to mentally combine the 16 triangles of 

figure 5 into four triangles; the area above 50 percent adjacent 

to each of three apices can form one large triangle (composed of 

four small triangles), and the area in the middle (representing 
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the space where none of the candidates achieved 50 percent) can 

form a fourth triangle.  Figure 6 is a color coding of these 16 

triangles, understood in a smaller scheme of four triangles.  The 

four triangles near the Democratic apex are reddish, with the 

triangle at the apex (representing Democratic support over 75 

percent) being most red.  The four triangles near the Republican 

apex are bluish, with the triangle at the apex (corresponding to 

Republican vote over 75 percent) being the most blue.  This 

somewhat corresponds to the six-color binary map and to the two-

color election night television map, with Democrats in red and 

Republicans in blue.  The four triangles near the third party 

apex are greenish, with the triangle at the apex being the most 

green.  Thus, the ternary color model incorporates the three 

primary colors of light as the apical colors.  The remainder of 

the 16-section color chart (corresponding to the fourth triangle 

of the four-triangle scheme) 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 all 

three candidates failed to win a majority of votes, but all three 

took at least 25 percent.  The triangle between the reddish 

(Democratic) triangles and the bluish (Republican) triangles is a 

kind of purple-gray, and it represents the space where both the 

Democratic and Republican candidates are between 25 and 50 

percent and the third party candidate is below 25 percent.  The 

triangle between the reddish (Democratic) and greenish (third 

party) triangles is yellowish-gray and represents the space where 
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the Democratic and third party candidates are both between 25 and 

50 percent and the Republican candidate is below 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 

candidates are both between 25 and 50 percent and the Democratic 

candidate is below 25 percent.  This may sound extremely 

complicated, but one adjusts easily to these colors, and the 

basic rule (red = Democratic, blue = Republican, green = third 

party, gray = close) is quite intuitive.  Once one understands 

the ternary graph structure, it is no more difficult to refer to 

the ternary key than to the key of any other map.  Moreover, the 

ternary key is the same for any ternary map, while it changes 

from map to map on binary maps.  A template for use within the 

software package MapInfo can be downloaded from the author’s web 

site at http://www.canpolitics.com/ternary.html. 

 Some discussion of the choice of colors is in order.  Any 

serious user of graphical software would choose the three primary 

colors of light as apical colors: red, blue, and green.  These 

three colors are mixed in various combinations to produce other 

colors.  A purely mathematical operationalization of the ternary 

color key would produce a starker contrast in colors between the 

three apices and the middle of the key, but the presence of these 

secondary colors would not necessarily make the ternary map 

easier to use.  In fact, a stark contrast between the apical 

colors and the secondary colors -- yellow, cyan, magenta -- would 
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make the map more difficult to use since the user would have to 

train his or her mind to see magenta 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 compromise between colors derived 

purely mathematically and colors chosen pragmatically to 

complement the apical colors. 

 Applying the color scheme 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 southwest 

parts of the city.  Naftalin (in shades of red) only took 

majorities in a small number of precincts.  Roe (in shades of 

green) found most of his majorities in the northern half of the 

city along the Mississippi River.  The most noteworthy thing 

about this map is how much gray there is.  About half of the 

precincts are colored gray, meaning each of the three candidates 

was between 25 and 50 percent.  This indicates an extremely 

competitive election. 

 Figure 8 represents the data in Figure 4, the 1931 primary.  

There is relatively little gray in this map, indicating that the 

city was more polarized over the three candidates than it was 

hotly competitive.  The one precinct the incumbent Kunze carried 

with a majority (his own) is in purple (a shade of blue) on the 

eastern border of the city.  Most of the city is orange (a shade 

of red), reflecting support for Farmer-Labor candidate Anderson 

(taking the place of the Democrat in our usual 
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operationalization) across a large area of the city.  One can see 

in this map that the general election that followed was his to 

lose.  (He won.)   The second Republican Leach (in green) cuts a 

swath through the city. 

 Applying election results to the ternary map necessitates a 

series of evaluations to be made about each data point.  The 

first step is to standardize the results so that only three 

candidates (or parties) remain.  If this results in the 

discarding of data for a significant amount of minor-party 

support, then the ternary method might not be appropriate.  If 

the fourth party support is limited to a specific area, it should 

be adequate to merely qualify the map pertaining to those points.  

In any case, the legend should note that votes for minor 

candidates have been disregarded.  The decision next must be made 

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 Democratic Party to apex 1 (red), the Republican 

Party to apex 2 (blue), and the third party to apex 3 (green).  

While not every user will agree with this color scheme (in fact 

some of the television networks reverse the assignment of reds 

and blues), the same 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 them their official party colo(u)rs.  

Using such a familiar color scheme, or at least using the same 
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color scheme each time, makes interpretation of the map simpler 

for readers. 

 The flowchart in Figure 9 describes the series of decisions 

one must make 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 more simply using a spreadsheet.  Place the 

three columns of raw votes in order (party1, party2, party3), 

then compute percentages for each.  To the right of those 

columns, place these six formulae for Microsoft Excel: (R1C1 

cell-reference style is used for simplicity.  Users can switch 

between default A1 style and R1C1 on the options menu in Excel.)  

(1) =IF(RC[-3]>=0.75,16,IF(RC[-3]>0.5,14,IF(RC[-

2]>=0.75,1,IF(RC[-2]>0.5,2,IF(RC[-1]>=0.75,7,IF(RC[-

1]>0.5,6,999))))))  (2) =IF(RC[-1]=999,IF(RC[-4]<0.25,4,IF(RC[-

3]<0.25,11,IF(RC[-2]<0.25,9,10))),RC[-1])   (3) =IF(RC[-

1]=14,IF(RC[-4]>0.25,13,IF(RC[-3]>0.25,15,14)))   (4) =IF(RC[-

2]=2,IF(RC[-6]>0.25,8,IF(RC[-4]>0.25,3,2)))   (5) =IF(RC[-

3]=6,IF(RC[-7]>0.25,12,IF(RC[-6]>0.25,5,6)))   (6) =IF(SUM(RC[-

3]:RC[-1])>0,SUM(RC[-3]:RC[-1]),RC[-4]). 

 If this is done correctly, the sixth column to the right of 

the percentages will contain a whole number from one to sixteen.  

(While it is not essential that users understand these numbers, 

the cells of the 16-unit ternary key shown in Figure 6 are 

numbered from left to right and from bottom to top so that the 

bottom tier of triangles are numbers 1 through 7, the second tier 

are numbers 8 through 12, the third tier are numbers 13 through 
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15, and the top triangle is number 16.)  This column can then be 

imported into a map creation program such as MapInfo, and 

assuming one has forsaken color crayons for a digitized base map 

corresponding to the election districts in question, the software 

can then generate maps similar to Figure 7 and Figure 8. 

 These examples illustrate the utility of the ternary map in 

creating precinct maps, based on the atomic units of voting 

results for a particular office in a particular community.  The 

method may also be used to display aggregate results for a 

polity.  Maps of this nature are apt to be less useful than 

precinct maps for several reasons.   One, the ternary map does 

not make clear in all instances which candidate actually won the 

most votes in a particular area.  This is of nominal usefulness 

in evaluating an election precinct, but it is the most important 

thing in evaluating an entire district.  Two, there are apt to be 

fewer districts where one party in a three-way contest captures 

more than 50 percent of the vote, meaning 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 many as 700,000 in the case of U.S. Congressional 

districts), are likely to be more diverse than are precincts. 

Precincts, on the other hand, are home to generally hundreds of 

voters (rarely more than 2000) who are frequently alike on 

political, demographic, and socioeconomic measures.  Three, there 

are so many fewer districts than precincts.  The maps of 

Minneapolis used in these examples show as many as 356 precincts, 



 

 12 

but Minneapolis has never had more than 13 wards or 18 

legislative districts.  Nevertheless, district maps are both more 

accessible in political analysis (there is more likely to be a 

digital base map available at the district level) and more 

commonly used by laypersons. 

 Figure 10 shows the results of the 2000 Canadian general 

election in Quebec.  The inset shows the heavily populated south 

central part of the province (where the districts are much 

smaller geographically).  This geography was chosen simply 

because Quebec is polarized enough that the resulting ternary map 

shows more than shades of gray.  In fact, only a few ridings are 

colored using the ternary shades of gray.  The Liberal Party is 

operationalized in red, the Progressive Conservative Party in 

blue, and the Bloc Québécois in green.   

Figure 11 shows the ridings nominally, 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 in intense red are in the western 

part of Montreal Island, indicating Liberal vote of 75 percent or 

more.  Three other ridings are in pink, indicating Liberal vote 

between 50 and 75 percent, with the Bloc and the Tories each 

below 25 percent.  Much of the province (including the sparsely 

populated 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 

would indicate 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 competition between 

the Tories and the Bloc.  Each took between 25 and 50 percent, 

and the Liberals took less than 25 percent.  Eleven ridings are 

olive-green (another shade of gray), which represents competition 

between the Liberals and the Bloc.  Each is between 25 and 50 

percent in each riding, and the Tories took less than 25 percent.  

The rest of the province (including most of the St. Lawrence 

Valley) is in lime green, the shade representing the Bloc over 50 

percent, the Liberals between 25 and 50 percent, and the Tories 

below 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 Bloc 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 map means it is not 

completely useless in presenting the results it purports to.  In 

a polity less polarized, where one would expect more gray in a 

three-way election, the ternary map would be less readily 

understandable by a layperson. 

In sum, the ternary map is a standardized means of 

presenting results from three-way elections that is at once 

graphical and geographical, and it can be tailored to meet the 
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needs of political scientists, other users of political data, and 

even laypersons. 
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