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9. The Sell-Organization of Amcerican Socicty
in Presidential and Senatorial Elections

V. [. Keihs-Borok and a. J. Lichimun

9.1 tlistorical Background

The American electorate is commonly regarded as a hicrarchic sysiem of
electoral groups that differ in their responses 1o the issues and tctics of
electoral campaigns. Taken together, the groups comprise the entire
electorate; they are normally represented in social or political
arganizations, but do not coincide with then. Cultural, social, economic,
territorial, ethnic, and other factors divide voters into electoral groups.
Each group, in wm, can be subdivided into smaller units, down to the
indivisible, though variable element of the individual voter,
American clections are often sunmarized a5 lollows:

— Ihe candidate’s 1ask is to optimize his platform and campaign
strategy to win aver as many electoral groups as possible, without
antigonizing too many other growps.

- Atthe peak of electoral campaigns, the quest for such optimization
goes out of proportion, which makes the campaign shallow and
separated from the real interests of socicly.

- The outcome of the election to a large exteut depends on the ability of
cach candidate to manipulate electoral groups through advertising,
rhetoric. and stage-managed events.

This formulation appears plausible, and it has consistently guided
coverage of American elections. But it leaves a number of questions
unanswered, Though bifurcations do occur in nature, there needs 1o be
specific evidence for the belief that a huge electorate (10° for a
presidential election and 10°-107 for senatorial ones) easily clanges its
collective decision under the influence of transient factlors that are
triclevant to the governing of the country.

Besides, this account shows littie respect for American democracy or
the American voter. It portrays voters as excitable simplctons who are
easily swayed by television commercials and emational appeals,



224 V. L. Keilis-Borok and A. J. Lichiiman

The problem of elections in the U.S. deserves an alternative
hypothesis. In our papers [9.3, 9.5, 9.6] we have proposed the hypothesis
that the collective decision of the American clectoraie {on the national
scale when the president is elected, or in each staie during senatorial
elections) is determined by long-term factors that can usually be gauged
well in advance of an electoral campaign. This means, first, that debates,
advertising, nightly news reports, and other campaign cvents have little to
do with the outcomes of elections and, second, that election results can be
predicted reliably many months in advance without recourse to polls.

In [9.5] we have tried to find parameters which describe the political
environment prior to an election and predict the outcome of American
presidential clections. In 9.6} we cxamine the siwme problem for
senatorial elections in all 50 American states,

Given a lack of adequalte theory, both problcms were tackied
phenomenologically through the analysis of pre-election situations in the
past. The results are relevant for undersianding the clectoral process,
developing theoretical models, and for predicting elecioral results.

Our work shows that presidential elections are referenda on the
performance of the party in power. Rather than choosing belween
individual candidates or between Republicans and Democrats, the
electorate decides whether to retain or reject the party that controls the
White House. If the nation has fared well during the term, the executive
party is re-elected; othcrwise the presidency changes hands. This pattern
has remained unchanged at least since the election of Abraham Lincoln in
1860 despite enonnous changes in the electorate and the socicty during
the subsequent 130 years.

Although other investigaiors have also probed the conditions under
which incumbent administrations rise or fall, their work has focused
narrowly on the state of the economy. Strictly economic models,
however, fail to capture the dynamics of many American elections (e.g.,
1860, 1912, 1968, and 1976). Our work in {9.5] gauges not just the
econamy, but such measures of incumbent performance as policy change,
foreign successes and failures, scandal. and social unrest.

We found that the choice of a senator is fundamentally different from
the election of a president. Senate elections are not primarily relerenda on
the performance of the previous term. They are tc some extent conlests
between parties and candidates, although in fact their oulcome depends
more upon the relative strengths of the competitors going into the cam-
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paiga thanon what they say or do durinz the campaign itself. That is why
we found that senatorial elections, like presidential elections, could also
be forecast in advance of campaigns.

The logic and algorithms of the present analysis follow Gelfand's
scheol of pattern recognition analysis. Specifically, we draw upen the
experience of earthquake prediction rescarch §9.1]. For both presidential
and senatorial elections we sought to predict the winners of elections, but
not their percentage of the vote. Likewise, we eliminated certain infor-
mation through the discretization of paramcters 1o the lowest level of
resolution, ‘yes” or ‘no’. Similar ‘robust’ methods are widely used in the
heuristic analysis of complicated dati , especially when dealing with
small samples. The apparent loss of infermation involved has often
prodiiced the stable results that elude more *detailed” analyses that are
subject to fluctuations in the values of particular variables.

9.2 The American Presidential Election: Formal Analysis

Initial Data, The historical study of Anwrican clections suggested the
choice of a set of inlegral parameters that may affect the outcome of
presidential elections. We were guided by the hypothesis that elections
turned on the strength and performance of the incumbent party. These
parameters were determined at the minimum level of resolution, as
answers to certain ‘yes’ or 'no’ questions given in Table 9.1, Each
question can be answered prior to an upcoming election, usually by the
tme that parties have nominated their candidates. The questions are
fermulated so that an affirmative answer favors victory of the party in
power. The unexpected finding is that this set of questions is sufficient to
predict the outcome of elections.

The answers to the questions for pre-clection situations from 1860~
1980 are given in Table 9.2, This material forms our initial Jata.

The analysis follows a procedure that is common for pattern
recognition. Let us divide the pre-election situations into 1wo types: /
(incumbent witl win) and € (challenger will win). Victory is defined as a
popular vote plurality regardless of the verdict in ihe clectoral collepe.

The problem is formulated as follows. We are piven ‘learning
material’ that consists of examples of elections { and €, with the
answers to the questionnaire (Tabie 9.1) for each election. From this data
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Table 9.1. Questionmaire for presidential elections Table 9.2, Presidential elections 18601988 classifivd by guestionnaire

A “yes' answer favors the incumbent party. When five or more answers are 'yes’ a
victory for the incumbent party is predicted. Otherwise a victory for the challenging
party is predicted.

Incumbent victories

t

|

1

I

!

|

r Question numbers 113 correspond to Table 9.1 Answer *yes” = (Hand ‘no” = 1.
|

| Year 1 2 3 4 5 6 7 % 9 10 1 12 13 Tom
‘ _ ! 8640 0 0 0 0 1 0 i 0 0 o 1 0 3
1 Party mandate, Afier the midierm elections, the incumbent party holds more | 1868 0 0 1 0 0 0 0 1 0 0 0 0 0 2
seats in the U.S. House of Representatives than it did afier the midterm | 1872 1 0 0o 0 0 0 1 ] 0 o 0 0 0 3
p
elections. 1880 0 1 1 0o 0 0 0o 0 0 ¢ 1 I 0 4
1888 ¢ 0 0 0 0o 1 1 0 0 i I 0 5%
2 Contest. There is no serious contest for the incumbeni party nomination, : L9tK) o 00 0 0 v o 0 0 0 | b3
| 1904 60 0 0 0 0 0 0 0 o0 0 o0 0 0 0
3 Incumbeney. The incumbens panty candidate is the sitting President. ' 1908 U oo L U A 03
1916 [ 0 [V 0 1 [V 0 o Q0 1 0 3
4 Third party. There is no significant third party or independent campaign. i 1924 Lo o1 0 0 0 0 1 00 o 4
' 1928 60 1 0 0 0O 1 0 0 0 0 1 0 3
5 Short-term economy. The economy 1s not in recession during the election ) {936 0o o 0o 0 0o O 0 0 0 0V 0 0 1
campaign, 1940 1o 6 0 0 0o 0 0 0 0 1t 0 0 2
1944 1 0 ¢ ¢ 0 ¢ 0 0o 0 1 0 0 0 2
6 Long-term cconomy. Real per-capita econemic growth during the tenm equals 1948 ! 0 0 o 1 o0 o1 05
. . ‘ 1456 o 0o o0 o o o 1 0o o 0o 0 0 u 1
or exceeds mean growth durlng the previous two terms. 1904 1 0 0 0 0 0 0 0 U 1 0 1 0 k!
. - S . . . - 197 | 0
7 Policy change. The incumbent administration effects major chianges in national ;ggi 0 8 8 8 8 : (1) 0 8 3 (]) (lj 8 g
policy. : 1988 66 1 0 0 o6 1 0 0 o 0 P 0 3

8 Social unrest, There is no sustained social unrest during the term.
Challenger victories

9 Scandal. The incumbent administration is untainted by mujor scanda.

o ' ‘ Year 1 2 3 4 S & 7 % 9 10 11 12 13 Toul
10 l-’('JrclgT\ nlnlll}lry r:fl!urc. Thé incumbent adminisiration suflers no major . 1860 01 " o o 1 1 6 - 0 ] 0 7
failure in foreign military affairs. | 1876 1 1 1 0 1 1 1 0 1 0 1 1 0 g+
S . 1884 1 1 1 0 1 1 1 0 0 0 1 0 0 7
11 Foreign military success, The incumbent administration achieves a major ' 1892 1 I 0 1 0 0 0 1 0 0 1 1 0 6
success in foreign or military affairs. ' 1866 1 1 1 0 1 I I T 0 0o 1 0 0 8
: 1912 1 1 ¢ 1 0 o 1 0 0 0 1 1 0 6
12 Incumbent charisma. The incumbent candidate is charismaiic or a national : 1920 11 r- o 1 1 ¢ 1 & 1 0 1 ¢ 8
hero. 1932 1 o 0 0 1 1 1 1 0 0 1 | H 8
1952 0 1 1 0 0 1 i ( 1 ] ( 1 I 8
13 Challenger churisma. The challenger party candidaie is not charismatic or a 1960 P60 1 0 1 1 1 0 ¢ = L 1 1 9
. 1968 1 1 1 1 0 0 0 1 0 1 I 1 0o 8
national hero.
176 | i {0 {) §] 1 | 0 | | | [ n H
1R 1 f i 1 | t) ! noou ! " | [ i

* Electond vore did not coincide witle popitas vore reanlie,
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we atlempt to find the ‘recognition rule’ that predicts the outcome of a
specific election from answers to the same questionnaire,

Algorithm, Given that the learning material consists of only 31 elections,
we have chosen the simplest algorithm, ‘recognition by the Hamming
distance’ [9.5]. It may be described briefly as follows.

First, the ‘kemel’ is determined. This is the set of answers which are
encountered more frequently in elections / than in elections C.

To find the kemel the following numbers are calculated:

n(i/1)y n(i/C)

KO=="5"""we

where i=1,2,... is the sequence number of a question from Table 9.1,
n(i /Iy and n{i/C) show how many elections / and C have the answer
‘yes' to question I, and n(f} and n(C) show how many elections / and
C are in the leaming material,

The answer to question § in the kemel is ‘yes’ if K(i} = k and ‘no’ if
K (i) < -k, where k is a numerical threshold. If [K{:)] < k the question is

not used for recognition. .
Second, the distance D between the clection and the kernel is

calculated as follows:

D=7 W),

where W{{) is the ‘weight’ of question i:

|K (i)

! DA

T max |K ()]

Only the answers which are contrary 1o those in the kernel are included in
this summation. If all W{i) are replaced by I then D is simply the
number of answers which are unfavorable to the incumbent party (the
number of ‘no’ answers).

Third, a rule of recognition is formulated as follows. If D<L, an
election is recognized as 7, a win for the incumbent party, and if D> L,
an election is recognized as C, a win for the challenging party, where L
is a certain threshold.

Data Analysis. For purposes of analysis we assumed W{i)=1 and
k =0.1. Including all elections from 1860 to 1980 in the questionnaire
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we obtain a kernel of all zerocs (all answers ‘yes"). This follows the
intuitive formulation of the questionnaire. The division of clections
acording to that kernel is shown in the last column of Table 9.2, which
sets the threshold a posteriori as L = 5.

A central question for pattern recognition is the reltability of the rule
of recognition. The rule derived for presidential elections correctly
divides past clections into incumbent and challenger victorics. Successful
forecasts of the 1984, 1988, and 1992 clections provide additional
evidence of the rule’s reliability. For its siatistical evaluation more
forecasts are required.

The stability of our results is also esiablished by exploring variations
in the questionnaire. We performed o logical exercise similar to the
“seismic history” experiment in [9.1]. Beginning in 1900 we determined
the outcome of each successive election using information from all
previous clections. Thus we have recreated the position of a forecasier
anticipating every election from 1900 through 1980 on the basis of data
from the previous elections dating back to 1860, This experiment gives
correct results for 19 of 21 elections, indicating that the situations leading
to incumbent or challenger victories has changed linle during the past
130 years.

A number of additional tests were performed. We found, for example,
that results were unchanged when we cxcluded the five elections in
which the number of votes cast for the two main partics differed by 1%
or less (1880, 1884, 1888, 1960, 1968) or when we included only
twentictl-century elections in the questionnaine.

We also used the algorithm Cora 111 9.1 which can formulate
composile questions from combinations of (e eriginal set. This failed to
produce better or additional results. What makes the Hanuming distance
algorithm preferable is that it is less vulnerable (o accidental
combinations that have little substantive meaning.

9.3 Midterm Senatorial Elections: Formal Analysis

Analysis of senatorial elections, held belween presidential election years,
provides a sufficient sample size to obtain statistically verifiable results.
The logic and algorithms of the analysis were the same as those used for
presidential elections. The work for [9.6] was performed in 1985 and
used to forecast the outcomes of the 1986 elections.

Eal
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The basic data were taken from the history of the three previous
midlerm clections, those of 1974, 1978, and 1982. Lach of the 50 states
was included in at least one of these contests. For the analysis, we
selected the same set of integral parameters for all states. They are given
in Table 9.3.

The answers to the questions from Table 9.3 arc given in [9.6). As
before, the wording of the questions implies that ‘yes’ is preferable for [
elections. Accordingly, the kemel again consists of all zeroes.

Figure 9.1 shows the results of applying pattern recognition to the
data. These results establish the following decision rule: the incumbent
party retains its senatorial seat (/) if D < 5 and losces it to the opposition
party (C}if D235,

The forecast of the 1986 election published a week in advance
provided a test of this decision rule. This forecast is found in Table 9.4,
together with the evatuations of predictions by political authorities and
the actual results. Our forecast was correct in 30 states of the 34,

We subjected the 1986 results to statistical analysis, considering
(a) the correlation between questionnaire results and clection outcoines,
and (b) the predictive power of the questionnaire.

WYB21I
uTa21 vTB21
TXB21I HJ821
THEZ2I NE821
RIA2T MOB2T
PAB2I INB21
wvaz:l MHA2I MT7RI
WIB2Y MIB2I KY781
WAB2I CHBZ2L HMAB21 K5781
RDB21 NYs21 H1821 GA?81
MT821 MEB21 DE821 DE7BI
M5821 MDB21 CcT82] AR7BI
TN7BI FL82I AzZB21 AL731 WY781
OR781 HM7BI WV7BI Pr7A1 NHM82C
WI741 NC7BI VATBY OR741I N378C
WAT4I ID781 TX781 0741 NH78C
SCTB1 S5C741 AK7TBI RI?8I MDTAX NE7BC CAB2I
IL781 MO741 S5D741 LA78I ARTAL METBC UT741
LA74T IN741 KS741 NC741 AK?41 coc7ac QK78C 5D78C
ID741 IL74I IA741 NY?74I MI78C VT74C HN78C M578C
HI741 CT741 <AT4l HD74T Nv82C KY74C NVI4C OH74C
GAT41 AL741 AZTAT MATBC IA7BC Co74C NH?4C FL74C
0 1 P 3 4 3 6 T

Fip. 9.1 Division of off-year election returns (1974-1982) by the Hamming distance
D from the kernel (i.e., by the number of ‘no’ answers to the questionnaire in Table
9.3). Each election is represented by the two-letter state abbreviation, the year, and
the outcome: { for an incumbent-party victory, C for a challenger-party victory

9. The Self-Organizaon of American Socicly

(&)
s
—

To test condition (a) we examined the tesults for all 34 elections. To
test condition (b) we exciuded clections whose onlcome, according to
expert opinion, was easily predictable. Specifically, we excluded all
elections identified as ‘probably secure’ in Congressional Review
(Table 9.4). ‘

A detaited analysis, presented in [9.0], established the statistical
significance of our results both for the 34 clections and the smaller set of
less predictable contests.

Our forccast of the 1990 midterm clections, likewise published in
advance [9.4], proved correct in 32 of 35 states. Thus 62 of 69
predictions (90%) for the midterm clections of 1986 and 1990 were
correct, In the 1990 cycle, moreover, the Tarccast correctly anticipated the
victory of incumbent party candidates in virtually every state, despite
widespread press reports that ‘anti-incumbent’ sentiment was sweeping
the nation.

The reliability of the rule of recognition for midterm senatorial
clections was also established through the same numerical cxperiments
applied to presidential elections. Detaited results can be found in [9.6].
The sole source of instability lies in the threshold I.=15 that divides
elections into I and C. Changing the threshold by 1 lcads to numerous
mistakes, as shown in Fig. 9.1. With only ciglt parameters this instability
is hardly avoidabie; it remains when weights W(f) are mtroduced into the
algorithm.

That our prediction was successful despite this instability implies (hat
cach parameter is an essential indicator of clectoral outcomes. [t may also
suggest that the parameters are mutually dependent so that a change in
one is likely to be accompanied by a change in others. There may yet be
tendencies within the electorate that we have not been able to diagnose
through additional questions.

We also used the same methods to analyze senatorial elections held in
presidential years [9.5]. Although we did not publish forecasts of the
1988 elections ahead of time, we review presidential year elections to
make the picture complete.

The first six questions from Table 9.3 remained unchanged for pres-
identiat election years. The last two were replaced with the questions 7A
and BA shown in Table 9.3.

The use of this questionnaire with =% correctly predicted the
results of 32 of 35 senatorial elections in 1988,
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Table 9.3. Eight questions for midterm senatorial clections

Senators are elected for a term of six years. Approximately one-third of the senators
are re-eler ted every Iwo years, in some cases in the middle of the presidency, and in
others simultaneously with the presidential election.

A ‘yes’ answer favors the incumbent party. If no more than four answers are ‘no" a
victory for the incumbent party is predicted. Otherwise & victory for the challenging
party is predicted.

Incumbent party candidale:

i Th: incumbent party candidate is the sitling Scnator.

2 The incumbent party candidate is a major national figure.

3 There was no seriow contest for the incumbent party nomination {the candidaie

collected no less than two-thirds of the vote in the first round).
Incumbent party:
4  The incumbent party won 60% or more of the vote in the previous electior..

§  The incumbent party raised at least 10% more maney for the campaign than the

opposition.
Challenger candidate:

6 The challenger candidate is not a natiamal figure or @ past or present Governor

or Member of Congress.
7 The challenger candidate is from the same party as the current President.

8  Th re was no serious contest for the challenger party nomination,

If the senatorial and presidential elections take place in the same year, the last two
questions are replaced with:

7A  The questionnaire for the presidential election predicts victory for the

incumbent party.

8A  The incumbent party has a majority in the lower house of the staie legislature.

Table 9.4, 1986 senatorial election forecast and retuens
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CR?

State  Answer! Y Fore-  Actual
] 2 3 4 5 6 7 g b cast®  result

111 0 0 0 0 0 1 ¥ (1 1 'S ! !
O 4] 0 0 0 1 0 ] (} 1 PS ! I
5C V] 0 0 0 0 1 4] 0 1 PS ! 1
uT 0 0 0 0 0 0 1 0 I PS i {
AK 4} 1 aQ 1 0 0 0 t) 2 | L !
T V] 1 [0} 1 0 0 0 () 2 S ! !
KS () 0 0 0 0 1 1 [} 2 IS ! I
KY ¥ 1 0 Q0 0 H 4] (} 2 I’S ! I
Ni> 0 1 0 4] Lt] (} | 4] 2 PY C*
AR ¢ 1 0 ] 0 0 l 4] 3 'S ! !
CA 0 0 0 1 ] 1 0 ] 3 Ay ! !
IL 0 1 4} 1 0 1 (+ 0 3 PS ! !
IN 0 0 ; 1 0 0 i 0 3 PS ! !
1A 0 1 0 1 0 0 1 0 3 'S 1 !
NH 0 i 0 I 4] } 1 0 3 PS ! i
OR 0 0 1 ] 4] 0 1 0 3 Py I
VT 0 1 0 1 1 0 0 0 3 Py I !
AZ 1 1 0 1 Q ] 1 {0 4 I'S i I
CO 1 ] 0 1 1 0 0 0 4 \Y I I
D U 1 0 1 1 0 ] ] 4 v ! !
LA 1 1 0 0 1 0 0 ] 4 Hyvy f I
NY 0 1 0 1 0 1 1 0 4 PS i i
NC 0 | 0 1 1 0 1 0 4 PV 7 c*
OK 0 ; 0 1 1 0 1 4] 4 v ] !
WA 0 1 0 1 1 Q 1 ( 4 | LA C*
Wl 0 1 0 t 0 I 1 (} 4 v ! !
AL 0 t 0 1 1 i 1 (} 5 v C C
FL 0 ] 0 I 1 0 1 [ 5 HY € C
GA 0 1 0 1 1 1 1 0 5 PY C C
MO 1 t 4] 1 | 4] 0 | 5 i C C
PA 0 1 0 1 1 1 1 0 5 v C [*
MD 1 1 0 0 1 1 1 1 6 HY C C
NV ] 1 0 1 1 0 i 1 6 Hv «C C
SD 0 1 [ 1 1 0 1 1 6 HY C C

! Answer O = ‘yes"and 1 = 'no’.

2 CR gives Congressional Review assessment of the incumbent party:
PS
PV

Y

HY

3 Result/ is incumbent party victory and C is challenger parly victory.

* Forecast happened to be wrong.

probably secure
potentially vulnerable
vulnerable

highly vulnerable

e

e W

e

o
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9.4 1iscussion

Self-organization and Predictabiltity. In the natural world, intricate
chaotic systems, after appropriate smoothing, often display stable
regularitics, including predictability. These regularities are difficult, if not
impossible, to derive from the behavior of the system’s clementary
components. Our results for the American political sysiem suggest that
American society comprises such a system during presidential and
senatorial elections. The hierarchic system of Americun elecloral groups
has stable and predictable aggregate-level behavior with a high degree of
integration for the entire nation and even for individuai states.

This integration occurs despite the contradictory interests and out-
looks of clectoral groups. The laws governing the outcome of elections
have remained stable at the aggregate level from 1860 through 1988,
even though three-fourths of today’s voters — wonien, 18 10 20-year-olds,
African-Americans, and the great majority of descendants from Latin
America, Asia, and Easten and Southemn Europe — were not part of the
ninctecnth-century electorate. Electoral systems may thus display
features similar to large-scale physical systems that likewise exhibit
collective behavior comprehensible only at the level of the system as a
whole.

What determines collective choice in American presidential elections
is the ¢nduring, pragmatic nature of the American electorate. Contrary to
the conventional wisdom, our results suggest that issues and ideology,
party affiliation, specches, debates, and advertising count for little or
nothing on election day. What matters is the electorate’s assessment of
how well an incumbent administration has governed tlie nation. And that
assessiment is usually clear before the general election campaign even
begins. The amalysis thus restores the unity between politics and
governing that is torn apart in conventional accounts of how clections
turn on the strategy and tactics of campatgns.

The parameters developed for presidential elections probe the
multiple dimensions of incumbent-party power and performance. The
first four parameters primarily pauge conditions that reflect the strength
and unity of the party in power. The next seven paramelers measure
incumbent achievements and failures across a wide range of public con-
cerns. The final two parameters recognize that personalily can make a
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difference in presidential politics, but only when a candidate is cither
unusuaily compelling or of heroic stature.

Only onc of the thirteen paranicters (13) can be mflicneed ditecily by
the opposition party. This indicates that an incumbent party largely holds
its Tate in its own hands. Still, many of the parmneters may not be within
the administrations’s control,

Our findings, for example, suggest an explanation ol George Bush’s
1988 victory that is radically different from the generally accepted
version of events. According 1o the conventional wisdom, ulter trailing
by as many as 17 percentage poiats in the polls, Bush began a remarkable
‘comeback’ with his eloquent convertion speech (primarivy crafted by
master speechwriter Peggy Noonan). He then launched a devastating
barrage of negative attacks on Mike Dukakis, erchestrated by political
adviser Lee Atwater and designed by advertising expert Roger Ailes,
When Dukakis failed to respond to charges (hat he furloughed dangerous
eriminals and fouled Boston Harbor, Bush surged permanently ahead.
Thus, a brilliantly designed - if shallow and vicious — campaign allegedly
changed the minds of the volers.

Our conclusions compel a different version of what actually happened
in 1988. Based on the record of the previous four years, as measured by
Jie 13 parameters, a Bush victory was apparent fong before the public
ever heard of speechwriter Peggy Noonan or furloughed rapist Willie
Horton.

Six ronths prior to the election and three months before Bush’s
wlleged comeback, the following forecast was published: “Barring a
suddenly stalled economy and a major disaster between now and clection
day, George Bush is a shoo-in for the presidency, no matter who winds
up as the Democratic nominee.” [9.3]

The ability to forecast elections prior to campaigns. however, does not
mean that candidates can cease campaigning. Campaigns are integral to
the political system in which the parameters operate. If one or both
partics decided not to take part in the campaign, the nature of the
electoral system might change, with consequences that are as yet unclear.

Still, our results do raise the question of what a party should do when
historical factors show that it is likely to tose an clection. Waat certainly
will not help are the usual attempts to manipulate voters. No master
stroke of strategy, advertising trick, or campaign event has ever reversed
an unfavorable situation for either the incunbent or the challenging party.
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But the disadvantaged panty can at feast atlempt to change the rules of
the political game. A party that has the historical odds stacked against it
has nothing to lose and perhaps much to gain by running a campaign of
candor and substance. For the opposition, it may be the only chance to
recover the White House, short of waiting for disaster to befall the
president and the country. To run a new kind of campaign, an opposition
candidate would have to fire the ad men, cancel the TV spots, and talk
straight to the public about how they would govern the country, revealing
at least:

- Prospsctive cabinet appointments,

~ Specific legislative changes,

— Concrete taxing and spending plans,

— Drafts of international treaties,

— Alternative solutions to national crises.

If circumstances were against the party in power, the incentive to run
an honest and substantive campaign would be reversed. But the results
would still be to elevate the shaillow and trivial campaigns that have
become routine in America’s quadrennial contests for president.

As democracy has spread throughout the world, the contagion of a
politics based on attack strategies, sound bites, and stage-managed events
has followed. A more substantive and honest presidential campaign in the
United States might remove this sand from the bearings of democracy
worldwide.

The pragmatic electorate also emerges in senatorial clections. Once
again, issues. ideology, and campaign events play no role in prediction.
But the analysis of senatorial elections also includes no direct per-
formance micasures comparable to those included in the presidential
analysis. What is most surprsing is that neither the national nor the state
economy affects the results of senatorial elections.

Voters thus have more diffuse expectations of senators than of
presidents. For Senate elections, perceptions of incumbent performance
are captured only indirectly through questions about nomination contests,
the political stature of opposition-party candidates, and the competition
for financial support.

Taken together, our results iflustrate the potential to analyze social
systems with the same aggregate-level methods used for studying
intricate chaotic systems in the natural world. FFor presidential elections,
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extremely smoothed parameters describing the social, cconomic, and
political situation in an election year are averaged for the United States as
a whole. The same set of parameters is correlated with the outcomes of
elections at least since 1860. For senatorial elections, the same set of
similarly smoothed parameters are applicd 1o cach of the 50 states. At
least since 1874, in all states, for each clection year, the outcomes of
elections for the Senate follow the same basic pattem.

Qur conclusions are generally confirmed by carly, published forccasts
of scnatorial elections in 1986 and 1990 and of presidential clections in
1984, 1988, and 1992. The finding that elections cun be predicted without
reference Lo campaigns, issues, or idcologies points to the need for a
radically revised understanding of how presidentinl and senatorial
elections really work in the United States.

References

9.1 LM. Gelfand, Sh.A. Guberman, V.1. Kcilis-Borok, L. Knopov, F. Press, Ye.
Ratsman, 1. M. Rotvain, A.M. Sadovski; The conditions of occurrence of strong
earthguakes in California and some other regions. Vychyslitelnaya Seismo-
fogiya [Computer Seismology] 9, 3-90 {19706) (in Russian)

9.2 K. DeCell: Interview. The Washingtomian, pp. 142-145 {(November 1986}

93 K. DeCell, A.J. Lichtman: The thirteen keys to the presidency. Madison Books
1990

94 K. DeCell, AJ. Lichtman: Interview. The Washingtonian (October 1990)

95 A.J Lichiman, V.I. Keilis-Borok: Pattern recognition applied to presidential
elections in the United States 1860-1780: role of integral, social, economic and
political traits. Proc. Nat. Acad. Sci. USA 78,7230 7234 (19K1)

9.6 A, Lichiman, V.I. Keilis-Borok: Aggrepate-level analysis and prediction of
midierm senatorial elections in the United States 1974-1986. Proc. Nat. Acad.
Sci. USA 86, 1076-1080 (1989}

ru

e

o

T



Yurit A. Kravtsov (Ed.)

Springer Series in Synergetics

Synergetics. an inicrdisciplinary ficld of research, is concerned with the conperation of individual parts of
a system that produces macroscopic spatial, temporad or functionad structures, 10 deals with deterninistic

Iditar: Hermann Haken

as well as stochastic processes.

Limits of

I8 Compulational Systems - Natural and 51 Foundations of Synergetics |
Artificial  Edior: H. Huken Dastributed Active Systems
39 From Chemical (o Biological By A5 Mikhatlov Y Py °
Orpganization  Editors: M. Markus, 52 Foundations of Synergetics 13
5. C. Miiller. G Nicolhis Complex Patterns By A Ya. Loshutow, I redlctabl I I t 5/
40 Information amd Self-Orpanization ALS Mikliilow '
A Macrascope Approach 1o Complex $3 Syneroelic e - . .
I 3 Synergetic Economics By W.-B_ Zhang 1
Systems By H. Huken . i g ‘
41 Propagation in Systems Far from M ](';u?‘.m]“_']_‘?_'ﬂ"mur(“" of Chaos ‘
Equilibrivm  Editors. 1. £ Westieid, yF Haake
H. R. Brand. P. Mannevilie, G. Albinet. 5% Rhythms in Physiological Systems ;
Boccars Editors: H. Haken, HO P Koepehen ! . .
42 :(-::;:IL':;(I Svnergetic C It 50 Quantum Noise By W p(j dine ' With 62 Flgures
2 and Synergetic Computers 3 ardner
Editor- H. Haken 57 Naonlincar Nonequililrium
43 Cooperative Dynamics in Complex Fhermadynamics | Lincie and Nonlincar
Physical Systems - Editor: HL Takayama Fhactwaton-Disapation Theorems
44 Optimal Siructures in Heterogencous By R. Siratunovich
Reaction Systems SK O Sel-organization and Clinical
Editor: P F Plath Psychology Enmpirical Approaches w
45 Synergetics of Cognition Synerpetics in Psveholoey
Eduors: 11 Thaken, M. Stadier Lditors: W Tschacher, G Schicpel,
46 Thearies of Immune Networks EJ. Brunner
Editors: Ho Atlan. 1 R Cohen 59 Nonlinear Nonequilibrivm
47 Relative Information Theories and Thermodynamics 11 Advanced Theory
Applicatiens By G Jumarie By R. Straumaovich
48 Dissipative Structures in Transport 1 Limils of Predictability
Processes and Combustion Edinor: Yoo AL Kravisoy
Edutor: 1. Meinkohn 0] Sel-Organization as a Paradigm in
49 Neuwronal Cooperativity Seienree  Editors: RUK Mishea, D Maalb
Eduar: 1. Kriizer F Zwicrlein
50 Synergetic Computers and Cognition 62 Interdisciplinury Approaches lo

A Top-Down Approach to Neorad Nels
By H. Haken

Nonlinear Complex Sysiems
Editors: L Haken, A, Mikhailoy

Springer-Verlag

Berlin Heidelberg New York
London Paris Tokyo

Hong Kong Barcelona



Professor Dr. Yurii A. liravisov

Institate of General Physics, Sinall Venture GROT, Russian Acadeny of Sciences,
Vavilov Street 38, Moscow 117942, Russia

Series Editor:
Professor Dr. Dr. h. ¢. Hermann Haken

Institut fiir Theoretische Physik und Synergelik der Universital Stutrgart,
D-70550 Stuttgart, Germany and

Center for Complex Systems, Fiorida Atlantic University,

Boca Raton, F1. 33431, USA

ISBN 3-540-56277-X Springer-Verlag Berlin Heidelberg New York
ISBN 0-387-56277-X Springer-Verlag New York Berlin Heidelberg

Library of Congress Cataleging-in-Publication Data. Limits of predictability /edied hy} Yurii A. Kravisov. p. cm-
— (Springcr Serics in Syncrgetics: v. 60) Includes bibhographical relerenees ancl index, 18BN 3.540-56277-X
(Berlin: acid-free). - 18BN 0-387-56277-X (New York: acid-Tree 1. Prediction theory. L Kravtsav, Yurii
Aleksandrovich. 11, Series. QA279.2.L56 1993 003.2-dc20 93-7284

d, whelber the whole or part af the material is concerned,
F illustrations, recitation, broadcasting, reproduction on
is publication or parts thereof is permitied
965, inils currenl version, and permission
liable Tor proseculion under ihe German

This work is subject 1o copynght. All rights arc reserve
specifically the rights of translation, reprialing, reuse ©
microfilm or in any ether way, and storage in databanks. Duplication of th
only under the provisions of the Gesman Copyright Law of Sepiember 9, 1
for use must always be obtained from Springer-Verlag. Viplations are
Copyright Law.

® Springer-Verlag Berlin Heidelberg 1993
Printed in Germany

names, tragemarks, elc. in this publication daes not imply, even

The use of generai descriptive names, registered
cxempt from the selevant protective laws and regulations

inrt ~ ahernee of 2 soecific staiement, that such names are

Prel‘acer

This book addresses the problem of predictability of various phenomena,
both of physical origin (such as weather, climate, earthquakes, biological
media, and dynamical chaos) and of a social nature (election preferences,
laws of ethnogenesis, and so on).

The book explores the predictive power of modem science, and
consists of a set of survey chapters by distinguished experts, who have
writien them in a style that is understandable to nonexpetts. The impor-
tance of the problems under review and the academic distinction of the
team of authors ensure that this book will attract a large audience of
readers who are interested in leaming more about the achievements and
prospects of modem science.

All the authors have sought to make their articles popular enough to
be understood by the average mathematically literate reader. At the same
time, however, the articles discuss a number of fundamental questions
that deserve expert attention. I hope we have managed to meet both these
requirements, which are so hard to reconcile.

[ am very grateful to all the contributors, who eagerly accepted the
request to write chapters for this book and completed the work within a
very tight deadline. 1 would like to thank M. G. Makhova and A. V.
Karaseva for assistance in readying the manuscript for publicativn, to
S. N. Gonsherek for efforts that helped this book see the light, to
Ii. B. Grigoreva and A. A. Starkov for their timely and expert translation
of the book, and 1o J. A. Ross at Springer-Verlag for copy-editing the text
and typing the camera-ready copy.

Moscow, Fanuary 1993 Yu. A. Kravisov

Ty

o

s



Contents

1.

Introduction
By Yu. A Kravisov ... ...
References ... ... . . e

Forecasting Weather and Climate

By A. S. Monin and L. L Piterbarg (With 3 Figures) .........
2.1 Weatherand Chimate ..................coovivinnn.. ..
2.2 Dynamical Systems and Their Properties ............ ..
2.3 Weather Predictability ................. ... .. ......
2.4 Elements of Stationary Random Process

Prediction Theory ......... ... ... oL
7.5 Predictability of Climatic Processes  ..................
2.6 Ways to Improve Statistical Forecasting  ..............
2.7 Uulization of Forecasting Results ....................
28 Conclusion ...
Leferences ... . ..

How an Active Autowave Medium
Can Be Used to Predict the Future

By G. R. Ivanitskil (With 16 Figures) ......................
3.1 Prediction ...
32 Active AutowaveMedia ............. ... ... .........
3.3 Autowave Propagation in Energy-Restoring
ActiveMedia ... ... ..
34 Dynamics of Autowave Interaction . .................
3.5 The External Medium Model and Its Fourier Image
3.6 Non-isochronism of Cyclic Processes .................
3.7 Harmmonious Modulation and Modulation of Harmonics .
3.8 The Fourier Image Cleared by the Active

Autowave Medium ... ... . .. ... ...

References ... ... .

Lh

[ W e

23
27
35
39
42
42

63



Vil Contents

4. Syncrgetics, Predictability and Deterministic Chaos
By G. G. Malinetskii (With 3 FIgures)  ....oooooiieieines
4.1 Dynamical Chaos ..........o.oooimmemmmemrsmeee
472 Nonlinearity and Open Systems Behavior ...........-.
4.3 Synergetics and Order Parameters ...........cocoeee
4.4 Strangencss of the Strange AtUraclors  .........c.c-veee
4.5 Dynamical Chaos and Reality ........coooovneriienns
4.6 Dynamical Chaos. Gates of Fairyland .................
REFEIEIICES o eoeeenemmnammemnm e st ee

5. The Information-Theoretic Approach to Assessing

Reliability of Forecasts

By V. A LisichKin . ...ooooieranr e
5.1 Assessing FOTecasts ..........ocoooooeiiiersiines
5.2 Forecasting as the Subject Matter of Information Theory .
53 AnExample .......ooioioiii i
5.4 Optimization of Forecasting Methods ...t
5.5 Properties Shared by Prediction Methods  ...........--
56 The Connection Between Discounting

and NON-SIAHONATILY ... .ovoevaeen i
57 CONCIUSION o oenvnnrvinie e
REFEIENCES o ovvvaereenonmnnn oo rs o

6. Prediction of Time Series
By M. A. Sadovskii and V. F.Pisarenko  ..ooveeoiniinaeanes
6.1 TheProblem .......coooievrimmameormmemenes
6.2 Genesis of Random Phenomena ............ooovverees
6.3 Time Serics Prediction Bascd

on Dynamical Chaos Theory ..........ccooovvomeemes
6.4 Prediction of Point Processes  .........ocoomromiereo
6.5 The Nature of Errors Hindering Prediction ...........-
6.6 Prediction of Strong Earthquakes ..........ccooooeeees
REFEIEICES oo vvoesneeennnrrnnnmsnmessnnss s srntsrens

7. Fundamental and Practical Limits of Predictability
By Yu. A. Kravtsov (With 10 Figures) ....oooooeeiiieeenes
71 Predictability ..o oo
79 Real. Observed, and Model Processes ...ovveeenrreon

Contents

7.3 Degree of Predictability. The Predictability Horizon
7.4  Scarching for Prediction Models
7.5 Limitsto Predictability .............. ... .. .........
7.6 Dynamical Analogs to Social and Economic Phenomena.
7.7 Conclusion

References

8. The Future is Foreseeable but not Predictable:
The ‘Ocdipus Effect’ in Social Forecasting
By L V. Bestuzhev-Lada ..................................
8.1 Historical Background ........... ... .. ... . ... .......
8.2 The *Oedipus Effect’ in Social Forecasting  ............
8.3 The Problem of Foresight and Prediction in Globalistics .
8.4 The Problem of Foreseeing and Predicting

the Development of the Former Soviet Society
References

Appendix A: Looking Back on the August 1991 Coup
Appendix B: Looking Ahead

9. The Sell-Organization of American Society in Presidential
and Senatorial Elections
By V. 1. Keilis-Borok and A. J. Lichtman (With 1 Figure)
9.1 Historical Background ............ ... ... ... ......
9.2 The American Presidential Election: Formal Analysis
9.3 Mudterm Senatorial Elections: Formal Analysis
9.4  Discussion

References

10. Problems of Predictability in Ethnogenic Studies

By L. N, Gumilev and V. Yu. Yermolaev (With 1 Figure)
References

Subject Index

223
223
225
229
234
237

e

e



