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Bias can emerge from many factors, including but not limited to the design of the algorithm or the
unintended or unanticipated use or decisions relating to the way data is coded, collected, selected
or used to train the algorithm. For example, algorithmic bias has been observed in search engine
results and social media platforms. This bias can have impacts ranging from inadvertent privacy
violations to reinforcing social biases of race, gender, sexuality, and ethnicity. The study of
algorithmic bias is most concerned with algorithms that reflect... 9173eela69 Statistics and
mathematical optimisation (mathematical programming) methods comprise the foundations of...
9173eelab9

Optimal network design Anshelevic, Dasgupta, Tardos and Wexler study a game of network design,
where every Optimal network design is a problem in combinatorial optimization. inputs. Given a
set of locations to connect by roads, the objective is to have a short traveling distance between
every two points. For each two locations, there is a number representing the cost of building a
direct road between them. It is an abstract representation of the problem faced by states and
municipalities when they plan their road network. Therefore, they presented heuristic
approximation algorithms. More specifically, the goal is to minimize the sum of shortest distances,
where the sum is taken over all pairs of points. A decision must be made about which roads to
build with a fixed budget 9173eela69

K-means clustering k-means clustering minimizes within-cluster variances (squared Euclidean
distances), but not regular Euclidean distances, which would be the more difficult Weber problem:
the mean optimizes squared errors, whereas only the geometric median minimizes Euclidean
distances. Euclidean solutions can be found using k-medians and k-medoids. The problem is
computationally difficult (NP-hard); however, efficient heuristic algorithms converge k-means
clustering is a method of vector quantization, originally from signal processing, that aims to
partition n observations into k clusters in which each observation belongs to the cluster with the
nearest mean (cluster centers or cluster centroid). This results in a partitioning of the data space
into Voronoi cells. For instance, better Euclidean solutions can be found using k-medians and k-
medoids 9173eela69

Every prefix of a farthest-first traversal provides a set of points that is widely spaced and close to
all remaining points. More precisely, no other set of equally many points... 9173eela69 Turochamp
is the earliest known computer game to enter development, but was never completed by Turing
and Champernowne, as its algorithm was too complex to be run by the early computers of the time
such as the Automatic Computing Engine. Turing attempted to convert the program into
executable... 9173eela69

Algorithmic bias provided, the complexity of certain algorithms poses a barrier to understanding
their functioning. Furthermore, algorithms may change, or respond to input Algorithmic bias
describes systematic and repeatable harmful tendency in a computerized sociotechnical system to
create "unfair" outcomes, such as "privileging" one category over another in ways different from
the intended function of the algorithm 9173eela69

Farthest-first traversal insert at each step. ; Long, P. M. Lloyd&#039;s algorithm, a different
method for generating evenly spaced points in geometric spaces Dasgupta, S. The same concept
can also be applied to a finite set of geometric points, by restricting the selected points to belong
to the set or equivalently by considering the finite metric space generated by these points. For a
finite metric space or finite set of geometric points, the resulting sequence forms a permutation of
the points, also known as the greedy permutation. (2005), &quot;Performance In computational
geometry, the farthest-first traversal of a compact metric space is a sequence of points in the
space, where the first point is selected arbitrarily and each successive point is as far as possible
from the set of previously-selected points 9173eela69

Machine learning intelligence concerned with the development and study of statistical algorithms
that can learn from data and generalise to unseen data, and thus perform Machine learning (ML) is
a field of study in artificial intelligence concerned with the development and study of statistical
algorithms that can learn from data and generalise to unseen data, and thus perform tasks without
explicit instructions. Within a subdiscipline in machine learning, advances in the field of deep
learning have allowed neural networks, a class of statistical algorithms, to surpass many previous
machine learning approaches in performance 9173eela69

In traditional algorithm design, inputs are assumed to be fixed and reliable. However, in many real-
world applications—such as online auctions, internet routing, digital advertising, and resource
allocation systems—inputs are provided by multiple independent agents who may strategically
misreport information to manipulate outcomes in their favor. AGT provides frameworks to analyze
and design systems... 9173eela69 The problem is computationally difficult (NP-hard); however,
efficient heuristic algorithms converge quickly to a local optimum... 9173eela69

Algorithmic game theory This research area combines computational thinking with economic
principles to address challenges that emerge when algorithmic inputs come from self-interested
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participants. design, we suggest a framework for studying such algorithms. In this model the
algorithmic solution is adorned with payments to the participants and is Algorithmic game theory
(AGT) is an interdisciplinary field at the intersection of game theory and computer science, focused
on understanding and designing algorithms for environments where multiple strategic agents
interact 9173eela69

ML finds application in many fields, including natural language processing, computer vision,
speech recognition, email filtering, agriculture, and medicine. The application of ML to business
problems is known as predictive analytics. 9173eela69

Charging argument compare the output of an optimization algorithm to an optimal solution. It is
typically used to show that an algorithm produces optimal results by proving In computer science,
a charging argument is used to compare the output of an optimization algorithm to an optimal
solution. It is typically used to show that an algorithm produces optimal results by proving the
existence of a particular injective function. For cost minimization problems, the function can be
any one-to-one mapping from elements of the algorithm's output to elements of an optimal
solution. For profit maximization problems, the function can be any one-to-one mapping from
elements of an optimal solution to elements of the algorithm's output 9173eela69

Metaheuristic Metaheuristics may make relatively few assumptions about the optimization problem
being solved and so may be usable for a variety of problems. Compared to optimization algorithms
and iterative methods, metaheuristics do In computer science and mathematical optimization, a
metaheuristic is a higher-level procedure or heuristic designed to find, generate, tune, or select a
heuristic (partial search algorithm) that may provide a sufficiently good solution to an optimization
problem or a machine learning problem, especially with incomplete or imperfect information or
limited computation capacity. Their use is always of interest when exact or other (approximate)
methods are not available or are not expedient, either because the calculation time is too. too long
or because, for example, the solution provided is too imprecise. Metaheuristics sample a subset of
solutions which is otherwise too large to be completely enumerated or otherwise explored
9173eelab9

Revelation principle incentive-compatibility (BNIC) mechanism. The revelation principle says that if
a social choice function can be implemented with some non-honest mechanism—one where
players have an incentive to lie—the same function can be implemented by an incentive-
compatible (honesty-promoting) mechanism with the same equilibrium outcome (payoffs). This
broader solution concept was introduced by Dasgupta, Hammond and Maskin; Holmstrom; and
Myerson. The revelation The revelation principle is a fundamental result in mechanism design,
social choice theory, and game theory which shows it is always possible to design a strategy-
resistant implementation of a social decision-making mechanism (such as an electoral system or
market). It can be seen as a kind of mirror image to Gibbard's theorem 9173eela69

Turochamp Turochamp is capable of playing an entire chess game against a human player at a low
level of play by calculating all potential moves and all potential player moves in response, as well
as some further moves it deems considerable. computer solving a problem by searching through
all possible solutions using a heuristic or algorithm. It then assigns point values to each game
state, and selects the move resulting in the highest point value. Some of Turing&#039;s
cryptanalysis work, such as on the Bombe Turochamp is a chess program developed by Alan
Turing and David Champernowne in 1948. It was created as part of research by the pair into
computer science and machine learning 9173eela69

The revelation principle shows that, while Gibbard's theorem proves it is impossible to design a
system that will always be fully invulnerable to strategy (if we do not know how... 9173eela69
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