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iaoare comnputed that indi

Political Science: Lichtman and Keilis-Borok

Proe. Natl Acad. Sci. USA 78 (1981) 7231

Tahle 1. Questionnaire

1. Has the incumbent party been in office more than a single term? {(no)
2. Did the incurabent party gain more than 50% of the vote cast in the previous election?* (yes)
3. Was there major third party activity during the election year? (no)
4. Was there a serious contest for the neminration of the incumbent party candidate? (no)
5. Was the incumbent party candidate the sitting president? (ves)
6. Was the election year a time of recession or depression? {no)
7. Was the yearly mean per capita rate of growth in real gross national product during the incumbent administration
equal to or greater than the mean rate in the previous 8 years and equal to or greater than 1%7* (yes)
8. Did the incumbent president initiate major changes in national policy? {yes)
8. Was there major social unrest in the nation during the incumbent administration? {no}
1. Was the incunmbent administration tainted by major scandal? {(no)
11 Is the incumbent party candidate charismatic or a national hero? (yes)
12. 1s the challenging party candidate charismatic or a national hero? (no)

The answers in parentheses favor the victory of the incumbent party according to analysis of the whole data set in Table

2 {last kernel in Table 3)
*Rounded to the nearest percent.
* Prior to the 1890s, the availakle statistics are approximate.

stien in the questionnaire. For cach question, fwo num-
e the predominant values of X,

“aex Tand olass ¢

2/l = D)/ nily, and PU/CY = nli,C)/niC).

“o. nli g} is the number of elections in which X, = 1 for class
-Chis the number of elections in which X, = 1 for class C,
wi n{C) show how many elections f and C are included
"o fgarning materjal,
ere ratios are then used to forin a “kernel” representing
stinctive traits {ie., the set of preferential answers for
s by an incumbent candidate). The kernel is a binary vec-
UKy KK = LEPG/D) - PUJC) = ki K, = 0 P(i/

i/Iv = k; otherwise, X, is not used in the kernel.

Answers to questions in Table 1(1 = ves, 0 = no)

Question nurnber in Table 1

L 2 3 4 5 6 7 8 9 10 11 12
Incumbent victory

] Bl [} a 1 i} 0 i 1 o3 Q9 0

It 1 1 & 0 ] 0 i 1 1 a 1 0
H . il ol 1 0 1 i3 0 0 1 3]

I < o 1 1} o 1 1 il i) 0 0

i 0 0 a 0 1 [} 0 0 0 0 0 ¢
¢ 1 0 4] 1 a 1 Q 0 f 0 1

i i [ 3] 1 0 H ¢ ] & 1 o]

1 i o 0 9 1 [y 1 0 0 0 ¢

3 " o f 0 i 0 V] 1 0 4] 0 0
L a 1 1 4 1 0 1 1 a 1 0 0
. 1 1 4 0 1} [ 1 i} 1} 0 [ 0
K 0 i 0 0 1 1 1 1 ] 0 1 0
" 1 1 jy 0 1 1 1 1 1] 0 1 0
- 1 1 o 0 1 0 1 1 { ] 1 0
1 i 1 { 1 [ ¢ 1 a 0 a fi

T 0 1 a Q 1 1] 1 0 1 0 1 ¢
o4 [: i 0 0 1 g 1 0 0 [t} 6 [\
B ] a 0 0 1 0 J 1 1 a ] 0

Challenger victories

1 0 1 1 a | 1 0 1 0 [i] 0

1 3 il 1 1] 1 G ] Q 1 0 0

! 1 Q 0 1 0 0 1 0 1 0 1 g

i ] 0 1 0 i [ 0 I 1 [ Q 1

J 0 b} 1 [ 1 0 1 H 0 1 Q

i 1 1 1 1 1 G i o 0 a 0 0
1 i i] 1 a I 0 1 1 0 1] 0

1 1 0 0 1 1 0 0 1 0 8 1

1 0 0 1 0 o} & a ] 1 Q 1

1 1 0 a 0 1 0 0 0 0 0 1

1 i 1 H 4] ] 3 1 1 0 0 1]

1 1 G 1 1 0 1] g li] I ] o

CHD 4 0 1 1 1 1 1 0 0 1 6 1

0.769 0462 0.385 0,765 0.385 0.462 0.385 0.308 (538 0.208 G.154 0.385
£ 0500 0667 0110 0058 0.778 0.167 G.667 0.611 0.167 0056 0.389 0.056

The distance D hetween the kerne! and a given electon is
defined, as

D =X W5(K,X,).

Here §(K,,X;) = 1ifK, # X, (showing that the value of X for that
election year differs from the value associated with victory for
the incumbent) and 8(K,,X,) = 0 when K, = X.. We assume here
that W, = 1, assigning equal weights to the answers to each
question. Then I becomes the number of answers preferential
for class C; it is Cheming’s distance, and hence the name of the
algorithm. Let us denote DI, the maximal value of D for all pre-
ceding elections I, and DC, the minimal value of D for all pre-
ceding elections C. We will recognize an election as

1if D < DC and D < DI and as
CifD > DI and D = DC.

I neither of these conditions is satisfied, the recognition is in-
definite.¥ We also assumed k = 0.1,

ANALYSIS

The last two lines of Table 2 show the values of P(i/1) and P(i/
C) for all the learning material. The corresponding kernel is
displayed in the last line of Table 3. Table 4 gives the value of
D for each election. Several aspects of these results merit
discussion, .

(i) Taken individually, the answers to none of the questions
can accurately divide elections into those won by incumbent und
by challenging parties. This can be seen from Table 2. One
question {Was there a serious contest for the nomination of the
incumbent party} emerges as by far the most powerful discrim-
inator. The answer to this question identifies incorrectly only
one of the incumbent victories and three of the challenger vie-
tories. The special relevance of this question suggests that nom-
mation contests within the incumbent party are hoth sympto-

t We also used the algorithm CORA-3 {1-3) to generate, from the learn-
ing material in Table 2, multiple distinctive traits, representing com-
binations of answers to several questions. Such traits can provide ad-
ditional insight into the nature of the difference between elections !
and C, but with limited learning material the multiple traits are es-
pecially susceptible to the influence of random, spurious combinations
of the answers. Multiple traits, however, showed no significant ad-
ditions to the results generated by the algorithm “Cheming'’s dis-
tance. " With a broader set of questions, multiple distinctive traits may
be more revealing,

AR
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Political Science: Lichtman and Keilis-Borok Proc. Natl Acad. Sci. USA 78 (1981} 7925

Table 6. Separation of elections I and C and projections of upcoming elections (based on data from
1860 te T, inclusive)

Actual outcome*
Incumbent wins Challenger wins
0123456782910 012345678 9 10 Proection for
T Distances Distances next
1500
}
- - - - 23 - - - - C
186 - 118 - - - . . - -1 I (correct)
1904
i
- - - - 1-22 .. .0
9001131 - - - - - .1 I (correct)
1908
l
- - - 2221 .. - .C
19043 - 22 - - - . . . .1 I (correct)
1912
{
cC.---143. ...
1908 I -344 - - - - - . . { (wrong)
1916
1)
- - -1118. .. -C
1912 - 3 44 - - - - - - .1 I (correct)
1920
¥
cC---141424...
1916 I - 2424¢---... C (correct)
1924
1]
- - - - 2-23-- -C
1920 - £ 338 - - - - . .1 I (correct)
1928
i
- - - - 2-82.-..C
1924 - 23 3 2 - - - - - -1 : I (correct)
1932
|
c----2-32:.. ..
1928 I -2342 . .. - .. C {correct)
1936
4
- - - -4142-. .°¢C
1932 - 1 442 - - - - - .1 I ({correct)
1940
4
- - - -1142. . .2¢C
1936 - 2 44 2 - - - . . .1 I (correct)
1944
1)
- - - - -1322- .C
1940 - 1 4 332 - - . . -1 I (correct)
1948
H
1944 - - - - - 1322 - -C
- 24332 -. .- .1 I (correct)
1952
¢
cC---..-.1322..
1948 I -24342-. ... C (correct)
1956
i)
- - - - -181381-2¢
1952 - 2 3 4 4 2 - - - - -1 I {correct)
1960
4
c - - - - - 3131 -
1956 1

1
- 33442 .- . ... C (correct) g
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