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Abraham, David, xiv
Achen, Christopher, 10
ActiveState Komodo debugging system,
118
Adams, Henry, xiii
Adams, Henry Baxter, xiii
adaptive landscapes, 156
adjacency matrix
algorithms
genetic, 115-130
hill-climbing, 130
machine, 85
alliance games
agent identification within, 111
backwards induction in, 121
Build/Remove phase of, 103
C (programming) language in
component games and, 104,126
component utility functions within,
105-109
as computational models, 102-109,121
encoding for, 122-126,133
ending condition of, 104
Fall phase of, 103
game theory usage for, 110,126
genetic algorithms, 130
idiosyncratic utility functions for,
104,122
naive parameter space in, 121,125,128
normal form matrix in, 125,126
optimization theory in, 111,129-133
payoff matrix in, 124
Spring phase of, 103
stability in, 111

strategies in, 121,126
undirected graphs in
American National Election Survey. See
A-NES
American Political Science Review, xii,2,
16,56
A-NES (American National Election
Survey), 147-152,159
abortion positions on, 148
Democratic placement within, 148,
150
Republican placement within, 148,
151
Arab-Israeli conflict, 58
Arming America: The Origins of a
National Gun Culture (Bellesile), xv
artificial intelligence, 83
Deep Blue as, 83
artificial test sets
for out-of-sample testing, 55
assumption constraints
conditions for, 26-27
in instrumentalism, 24-30
logical implications of, 29
parameter space generation from, 29
rival hypotheses as part of, 26
technical, 28
zero turnout in, 26
assumption of unidimensionality
in conflict initiation model, 92
“assumption spaces”
disturbance terms for, 29
in game theory, 29
IID values in, 29,30
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“assumption spaces” (cont.)
importance of, 29-30
MLE generation in, 29
OLS model and, 29

Beck, Nathaniel, 34
Bellesile, Michael, xv
binary dependent variables
in mathematical models, 67
Binmore, Ken, 82
Borland Builder series, 119
brittle models, 79,88-90
encoding for, 110
equivalence class theory within, 89
IPD and, 88
political economy computational
models and, 97

C (programming language), 117
adjacency matrix in
in alliance games
custom data structure in,
Car Talk, 22
Central European History, xiv
chess. See machine chess
chi-square test, 71
coding (computational models), 115-121
Matlab and, 115
Perl, 113
programming languages and, 115-117
combinational game theory, 97-98
computational political economy v., 98
properties of, 97-98
component games, 107
alliance games and, 104,126
associated utility functions in, 86,123
For Better or For Worse game, 106
Friend and Enemies game, 105
idiosyncratic utility functions and, 87
in machine chess, 86-88
Simple Diplomacy game, 102
Tough Choices game, 106
computational models, 9
alliance games as, 102-109
creation of, 121-129
defects in, 16-18
encoding for, 115-121,128-129
examples of, 17
formal theory v., 17
game theory and, 33
machine chess as, 98

for political economy, 96-97
rules as part of, 9
state formation investigation as, 97
conflict initiation model
assumption of unidimensionality as
part of, 92
asymmetric/incomplete information as
part of, 93
empirical estimations for, 89
Nash equilibrium in, 95
noncooperative game theory in, 95
peace dividend as part of, 88
player limitations as part of, 92
relevant agent identification as part of,
91
standard bargaining game in, 90
COW (Correlates of War) project, 56,57
alliance portfolio similarity as variable
in, 59
alliance status as variable in, 60
coding rules within, 62
contiguous landmass as variable in, 59
democracy as variable in, 60
dependent variables for, 57,59
distance as variable in, 59
feature extraction in, 65
high-risk dyads in, 58,60
independent variables for, 61,66
military capability asymmetry as
variable in, 60
neural networks in, 56
out-of-sample sets in, 62
overfitting in, 62
peace years as variable for, 60,61
power status as variable in, 60
ROC curves in, 69-70
creative modeling, 38
The Currency Game, 98-102
bivariate relationships within, 42
convergence periods within, 99
DGP in, 41
in empirical models, 3943
multiple regime shifts within, 99
natural dependent variables in, 40
path dependent process study in, 99
penalty terms in, 43
Perl Code for, 73-74,77,98,100,120
Poission model and, 101
polynomial models in, 42
programming languages for, 118
Python Code for, 140-143
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“smoothing” in, 43 ITM and, 10-11
stochastic terms within, 41 modeling choice as factor in, 43
“curse of dimensionality,” observed data in, 35-36
xvii,xix,35,48,177-178 overfitting for, 35-38
complex model testing and, 79,110, underfitting in, 39
178 encoding
mathematical models and, xix—xx for alliance games, 122-126,133
for non-parametric estimation, 47 for brittle models, 110
out-of-sample testing and, 178 for computational models,
parameter spaces and, 43-48 115-121,128-129
parsimonious features for, 177 preference complexity, 156-157
research design and, 176-177 epistemology, 18-24. See also
in voter preferences, 145 instrumentalism
equivalency class theory, 136
data generating processes. See DGP within brittle models, 89
data mining, 36 for theoretic models, 73
data sources estimable models, 36
observed, 35-36 Euclidean preferences, 146,161,174
Davis, Natalie Zemon, xiii one dimension, 161
deductive models salience issues for, 149
game theory in, 12-13 two dimensional, 162
“state of nature variables” as part of, 8 unidimensional weak ordering, 163
testing for, 73 explicit utility functions
Deep Blue, 83 in game theory, 80
as artificial intelligence, 83
game theory and, 84-86 face recognition, 52
partial extensive form value generation as feature space utility, 51
in, 85 false correlation
DGP (data generating processes), 3,23 in instrumentalism, 24
for The Currency Game, 41 feature extraction
in empirical models, 35,36 explicit, 53
feature sets and, 65 feature spaces and, 52
for voter preferences, 145 parameter spaces and, influence on, 51
Dickens, Charles, xvi feature sets, 65
dispositive testing, 6 DGP and, 65
domain-specific knowledge, xviii—xix feature spaces
in machine chess, 87 data-driven methods for, 51,52
for parameter spaces, 51 face recognition and, 51
feature extraction and, 52
Eddington, Sir Arthur, 32 in machine chess, 87
EITM (“Empirical Implications of in nonparametric estimation, 49-53
Theoretical Models™), 3 principal component analysis for, 52
empirical models and, 10-11 “process tracing” as part of, 49
goals of, 4 “uninformed search methods” for, 52
“Empirical Implications of Theoretical feed forward neural networks, 64
Models.” See EITM ROC curves and, 69
empirical models Feldman, Gerald, xiv
for conflict initiation, 89 fitness functions, 131,134
The Currency Game in, 39-43 in genetic algorithms, 133-134
DGP in, 35,36 measures of, 134-135
game structure within, 89-90 OLS models and, 134
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formal theory in machine chess, 84
computational models v., 17 machine chess and, 126
empirical work v., 13 OLS models and, 86
feature selection as part of, 55 IID (independent identically distributed)
logical consistency as part of, 13-15 observations, 8
transparency of, 12 in “assumption spaces,” 29,30
“Improving Quantitative Studies of
game theory, xvi,xix,28 International Conflict: A
ahistoric assumptions in, 81 Conjecture” (Beck/King/Zheng), 2
in alliance games, 110,126 independent identically distributed
applications for, 78-79 observations. See 11D
“assumption spaces” in, 29 “informed search methods”
combinational, 97-98 “uninformed search methods” v.,
computational models and, 33 52
in deductive models, 12-13 instantiation
Deep Blue and, 84-86 in game theory, 80
explicit utility functions in, 80 in programming languages, 124
games immune from, 83 instrumentalism, 19,93
instantiation as part of, 80 assumption constraints as part of,
machine chess and, applications in, 24-30
83,84,85 debates over, 27-28
mathematics v., 5 false correlation in, 24
Nash equilibrium as part of, 80 theory development and, 20
noncooperative, 95 IPD (iterated prisoner’s dilemma), 30
rationality v., 5,73,80-81 brittle models and, 88
solution concepts as part of, 80 as toy model, xxi
Geertz, Clifford, 49 issue space, 173
Gelpi, Christopher, 3,34 iterated prisoner’s dilemma. See IPD
genetic algorithms, 115-130
crossover in, 131,132 Java (programming language), 117
fitness functions in, 133-134
as stochastic method, 130 Kasparov, Gary, 83
Graphical User Interface. See GUI King, Gary, 34
Grynaviski, Jeffrey, 3,34 Kolmogorov-Smirnov test
GUI (Graphical User Interface) for ROC curves, 71
in programming languages, 118 Kopeikin, Sergei, 32
Harrod, Jennifer, 149 logical completeness, 14
hill-climbing, 86 logical consistency
as algorithm, 130 in formal theory, 13-15
histograms, 63—-64 logit models
in MLE model, 63 neural networks v., 65
in OLS model, 63 ROC curves and, 69

overfitting for, 64
historiography (as discipline), xiii-xv,176 ~ Macchiavelli, Nicolas, xiii

alternative approaches to, xiii—xiv machine algorithms, 85
causality in, xiii machine chess, 87
human rationality. See rationality component games as part of, 86—88
as computational model, 98
idiosyncratic utility functions Deep Blue and, 83
in alliance games, 104,122 domain-specific knowledge in, 87
component games and, 87 feature spaces as part of, 87
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game theory applications for, 83,84,
85
idiosyncratic utility functions in, 84,
126
Kasparov, Gary, and, 83
Markov Perfect Equilibrium, 94
mathematical models, 41,42
binary dependent variables in, 67
computational, 9
COW project as, 56
“curse of dimensionality” and, Xix—xx
deductive, 8
empirical, 10-11
estimable, 36
evaluation of, 66-72
logical implications for, 30-32
logit, 65
polynomial, 42
predictive thresholds for, 68
reasonable loss function for, 66
ROC curves for, 68
theoretical, 36
toy, xxi
mathematics, 5
game theory v., 5
Matlab, 115
maximum likelihood estimator. See MLE
Microsoft Visual Studio, 119
Miller, John, 7
MLE (maximum likelihood estimator)
model
from “assumption spaces,” 29
histograms in, 63
model testing. See testing
Monte Carlo experiment, 37
normals variable in, 37
Munger, Michael, 149

Nash equilibrium

in conflict initiation model, 95

in game theory, 80
Nash, John, 82
National Public Radio. See NPR
National Science Foundation. See NSF
neighborhood estimation

in parameter spaces, 37,48
neural networks

in COW project, 56

feed forward, 64

logit models v., 65
N-K models, 157-159,163
non-Gaussian variables, 66

195

nonparametric estimation, 45-46,
47-48
“curse of dimensionality” for, 47
feature spaces in, 49-53
normal form matrix, 125,126
normals variable
in Monte Carlo experiment, 37
Novick, Peter, xiii,xiv
NPR (National Public Radio), 22
NSF (National Science Foundation), 3
“Numerical Recipes” (Press), 117

OLS (ordinary least squares) model
“assumption spaces” and, 29
fitness functions and, 134
histograms in, 63
idiosyncratic utility functions and, 86
overfitting and, 38
parameter spaces and, 44,46

optimization theory
in alliance games, 111,129-133
genetic algorithms and, 131-132
TSP and, 153-154
voter preferences and, 153

ordinary least squares. See OLS
out-of-sample testing, 4,53-56,73-74,
77
artificial test sets for, 55
for COW project, 62
“curse of dimensionality” and, 178
model quality as factor for, 54-55
time series models for, 53
training sets for, 55

overfitting, 72
in COW project, 62
data mining and, 36
for empirical models, 35-38
for histograms, 64
Monte Carlo experiment as, 37
OLS models and, 38
Stata function in, 37
underfitting v., 40

Page, Scott, 7

P-Alpha Model of Rugged Policies, 157

parameter spaces, 40,72
from assumption constraints, 29
“curse of dimensionality” and, 43-48
domain-specific knowledge for, 51
feature extraction’s influence on, 51
modeling choice for, 44
naive, 121,125,128
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parameter spaces (cont.)
neighborhood estimation in, 48
OLS model and, 44,46
size of, 44
for standard bargaining game, 95
payoff matrix, 124
Penrose, Roger, 49
Perl Code (programming language),
113,118
for computational models and,
113,117,120
for The Currency Game,
73-74,77,98,100,120
Poisson model, 45,101
The Currency Game and, 101
properties, 45
political economy computational models,
96-97
brittle models and, 97
combinational game theory v., 98
Markov Perfect Equilibrium within,
94
Political Science Quarterly, Xiv
polynomial models, 42
predictive thresholds
for mathematical model comparisons,
68
preference complexity
adaptive landscapes for, 156
encoding, 156-157
Euclidean preferences and, 161
issue space in, 173
measures of, 172
N-K models for, 157-159
P-Alpha Model of Rugged Policies,
157
simple v. complex, 153
variance in, 160
for voters, 154-155
preference formation, xviii
Press, William, 117
principal component analysis
for feature spaces, 52
“process tracing,” 49
programming languages (coding),
115-117
ActiveState Komodo debugging for,
118
Borland Builder series and, 119
C, 117
conditional statements as part of, 116

for The Currency Game, 118

data structures as part of, 116

development environment for,
117-121

GUI as part of, 118

input/output variables in, 116

instantiation in, 124

Java, 117

loops in, 116

Microsoft Visual Studio and, 119

“Numerical Recipes” series, 117

Perl, 117,118

Python, 117,118,120

startup costs for, 119

structs as part of, 124

user-defined functions in, 116

Python (programming language),

117,118,120

for The Currency Game, 140-143

“Rationalist Explanations for War”
(Fearon), 90
rationality, 5
game theory v., 5,73,80-81
reasonable loss function
for mathematical models, 66
non-Gaussian variables, 66
research design
“curse of dimensionality” and,
176-177
“resulting convergence”

The Return of Martin Guerre (Davis), xiii

ROC curves
area under, 70
chi-square test for, 71
in COW project, 69-70
error function of area in, 69
feed forward neural networks, 69
Kolmogorov-Smirnov test for, 71
linear discriminants in, 69
logit model derivations for, 69

for mathematical model comparison,

68,69
for neural sets, 71

separable/nonseparable preferences, 145,

152,157,168
“smoothing,” 43

social science theory. See formal theory

solution concepts
in game theory, 80
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standard bargaining game
in conflict initiation model, 90
parameter space for, 95
Stata function
for histograms, 63-64
in overfitting, 37
state formation investigation, 97. See also
political economy computational
models
statistical methodology
in social sciences, xvi
stochastic terms
in The Currency Game, 41
for genetic algorithms, 130
structs, 124
“Swiss Army Chainsaw,” 113. See also
Perl Code

A Tale of Two Cities (Dickens), xvi
technical assumption constraints, 28
testing
logical implications from, 32
That Noble Dream: The “Objectivity
Question” and the American
Historical Profession (Novick), xiii
theoretic models, 36. See also game
theory
equivalency class theory for, 73
theory development
instrumentalism and, 20
mapping as part of, 15
theory-driven feature extraction. See
feature extraction

197

toy models (mathematical), xxi

IPD, xxi
training sets

for out-of-sample testing, 55
Traveling Salesman Problem. See TSP
TSP (Traveling Salesman Problem),

153

optimization theory and, 153-154

Turner, Henry, xiv

underfitting
in empirical models, 39
overfitting v., 40
unidimensionality. See assumption of
unidimensionality
“uninformed search methods,” 52
“informed search methods” v., 52

voter preferences
complexity in, 154-155
computational results for, 165
“curse of dimensionality” in, 145
DGP assumptions for, 145
optimization theory and, 153
randomness in, 174
separable/nonseparable assumptions,

146,147,157

spatial, 146
subgroup variances in, 167,169

zero turnout
in assumption constraints, 26
Zheng, Langche, 34
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