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auction sniping, 167
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band plan, 173
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Braess paradox, 11–13, 56
brand awareness, 142
Brouwer fixed-point theorem, 40, 204, 222
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weak, 77, 209
bundle, 5, 123, 244

cap-based, 88, 89–90, 97–101
churn, 188

circuit, 2
circuit-switching, 2
clearing price, 110
click-through rate, 133, 140, 226, 267
cloud computing, 127, 149, 217
coalitional game, 74, 238
collusion, 172
combinatorial auction, 83, 173

combinatorial clock auction, 174
common knowledge, 44
community network, 212
comparative hearings, 164
complement, 165, 169
complementary slackness conditions, 38
computational mechanism design, 86
congestion, 177
congestion game, 60, 236
connection-acceptance control, 103
content delivery networks, 127, 157–161, 217, 239
contracting function, 41
contraction mapping theorem, 41
convex function, 34
convex set, 34
cookies, 131
cooperation, 73, 187
cooperative games, 74
core, 75, 84, 174
core-selecting auction, 84
correspondence, 38
cost per mile, 141
CTR, see click-through rate

data caps, 89, 90
decentralization, 93
demand elasticity, 28, 178, 181, 201
demand function, 28, 86, 117
demand reduction, 172
descending auction, 80
digital dividend, 175
direct mechanism, 82
discrete choice, 182, 203, 219, 255, 258
dominant strategy, 46, 145
dominant-strategy equilibrium, 137
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dominant-strategy Nash equilibrium, 46
double marginalization, 243
double-sided auction, 84, 175, 209
downlink communications, 120
Dutch auctions, 80

effective bandwidth, 103
efficiency, 32, 52, 77, 93, 119, 137, 164, 167, 171,

174, 209, 210, 254
elastic demand, 28, 177
elasticity, 28, 143, 184
eligibility, 166
English auctions, 80
envelope theorem, 39
evolutionarily stable strategy, 75
evolutionary game theory, 75
ex-ante, 58, 78
ex-post, 58, 78
exact potential game, 60
exposure problem, 170
externality, 42, 213, 236

fairness, 30
fictitious play, 62
finite game, 50, 233
finite improvement property, 62
first-order necessary conditions, 36, 257
first-price auction, 80, 132
fixed point, 40, 155, 222
flat rate, 4, 88, 94–97, 99, 101, 125, 150, 255
folk theorem, 72, 238
follower, 67, 201, 234
forward auction, 175
free riding, 153
freemium, 149
full potential game, 66

game, 43, 177, 211
game theory, 41
generalized ordinal potential game, 61
generalized second-price auction, 132, 134–138,

226
gradient, 33
grid computing, 127
Groves mechanism, 82
GSP, see generalized second-price auction

header, 2
Hessian matrix, 34
Hirschman–Herfindahl index (HHI), 245
history of the game, 70
hold-up strategy, 173

impression-plus-click, 144
improvement path, 62, 64
incentive auction, 175, 198

incentive compatibility, 77, 93, 119, 131, 136, 141,
142, 145, 174, 209

incentives, 154
individual rationality, 93, 119, 209
industrial organization, 241
inertia, 185
insurance effect, 91
interactions, 43
interstitial ads, 130

Jain’s index, 31

Kakutani fixed-point theorem, 40, 50
Karush–Kuhn–Tucker conditions, 38
Kelly mechanism, 121–123
killer application, 127
knapsack problem, 138

Lagrange multiplier, 35, 122
Lagrangian, 35
landing page, 131
leader, 67, 197, 201, 234, 236, 256
leaky bucket, 104
learning algorithm, 76
license, 13, 163, 197
linear demand, 185
locally envy-free equilibrium, 137
loyalty, 185

marginal utility, 27
marginal valuation, 27, 117
market clearing price, 86, 110
market price, see market clearing price
market share, 183, 188, 235, 245
Markov chain, 140, 188, 193
max–min fairness, 30
mechanism, 76
mechanism design, 76, 164
mental accounting cost, 91
minimax utility, 71
minimum price increment, 166
mixed strategy, 49, 233
MNO, 199
multi-hop cellular network, 209
multi-hop networks, 208
multi-level game, 194, 215, 225, 236
multi-sided market, 241
multi-stage game, 201
MVNO, 199

Nash bargaining solution, 207
Nash equilibrium, 45, 137, 155, 186, 189, 214, 222,

224, 227, 233, 259
subgame-perfect equilibrium, 69
weak Nash equilibrium, 46, 194

negotiation, 207
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network neutrality, 7–8, 240, 248–261
network neutrality debate, 7, 11, 14, 248
non-atomic game, 54, 177, 213, 236
non-atomic player, 85
normal form, 44, 196, 232

objective function, 33
ordinal potential games, 61
organic results, 262
outcome rule, 76
overlay networks, 158

P2P, see peer-to-peer
package bidding, 173
packet-switching, 2
packets, 2
PageRank, 128
Pareto optimality, 29
Paris Metro pricing, 107
parking strategy, 171
path, 61
pay-per-action, 132, 142
pay-per-click, 132, 134, 141
pay-per-impression, 132, 141
pay-per-transaction, 132
payoff matrix, 44, 196, 232
paywall, 147
peer-to-peer, 153
peering, 203
peering agreement, 203
perfect Nash equilibrium, 72
personalization, 266, 271
player, 43
pop-up, 129
potential game, 60

weighted potential game, 61
predictability, 91
price of anarchy, 52, 179, 181
price of stability, 53, 181
price taker, see price-taking player
price war, 177, 181, 191, 196, 238, 260
price-setting player, 123
price-taking player, 123, 142
pricing rule, 79
priority pricing, 109–116
prisoner’s dilemma, 48
proportional fairness, 30, 122
pseudo-demand function, 117
pseudo-marginal valuation function, 117
pure strategy, 49

qualification stage, 166
quality score, 133
quasi-linear, 26, 80, 82, 95, 213

random process, 188
rational, 43

reinforcement learning algorithm, 76
relevance, 266
repacking, 175
repeated game, 70, 233, 234, 238
reputation, 154
revelation mechanism, 77
revelation principle, 78, 209
revenue-equivalence principle, 82
revenue-equivalence theorem, 81
reverse auction, 175
risk-averse, 58
risk-neutral, 58, 142
routing game, 55, 60, 66

Schauder fixed-point theorem, 40
search bias, 263
search engine, 127, 128, 131, 225–231,

261
search neutrality, 225, 240, 262
second-order conditions, 36
second-price auction, 81
security, 231–238
seeding, 157, 214
separable, 133, 137, 140, 267
Shapley value, 75, 172, 207
side payment, 255, 256, 260
signal-to-interference-and-noise ratio, 120
simultaneous ascending auctions, 166
smart market, 116
social choice function, 78, 82
social opportunity cost, 82
social welfare, 32, 82, 197, 198
spectrum license, see license
sponsored links, 128
Stackelberg equilibrium, 67
Stackelberg game, 67, 189, 194, 197, 201, 217, 234,

256
stickiness, 185, 221, 255, 258
straightforward bidding, 171
strategy, 43
strict Nash equilibrium, 46
subgame, 68
substitute, 165, 201
substitutes, 171
super peers, 153
supply chain, 241
supply chain value, 32
supply function, 86

theorem of the maximum, 38, 50
token bucket, 104
tragedy of the commons, 10–11
transit provider, 18, 202
truthfulness, see incentive compatibility

uniform auction, 86, 119
universality principle, 251, 254
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uplink, 119
upper hemicontinuous, 39
usage-based, 88, 89, 102, 150
user welfare, 32, 205, 256, 257, 259
utility, 25, 176

valuation, 25, 80, 176
valuation function, 25

value chain, 241
VCG auctions, see Vickrey–Clarke–Groves

auctions
verizontal integration, 244
vertical integration, 15, 200, 243, 252, 269

vertical search engine, 262
Vickrey auction, 81
Vickrey–Clarke–Groves auctions, 82, 118, 123, 134,

137, 140, 165
volume-based, 97–101, 248, 256

Wardrop equilibrium, 55, 107, 111, 113, 114, 177,
194, 195, 201, 219, 258

Wardrop’s first principle, 55, 180
Wardrop’s second principle, 55
weighted fairness, 30
willingness to pay, see valuation
World Wide Web, 126, 128
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