
Cost Function Machine Learning
== Types of problems and tasks == 3f31796b5f Groups of neurons are aggregated into layers. Each layer performs a transformation on its inputs. Signals travel from the first layer (the input layer) to the
last layer (the output layer), typically passing through multiple intermediate layers (hidden layers). A network is typically called a deep neural network if it has at least two hidden layers. Deep neural
networks are capable of learning sophisticated hierarchical representations... 3f31796b5f The common expression "a steep learning curve" is a misnomer suggesting that an activity is difficult to learn and
that expending much effort does not increase proficiency by much, although a learning curve with a steep start actually represents rapid progress. In fact, the gradient of the curve has nothing to do with
the overall difficulty of an activity, but expresses the expected rate of change of learning speed over time. An activity that it is easy to learn the basics of, but difficult to gain proficiency in, may be described
as having "a steep learning curve". 3f31796b5f

Adversarial machine learning Machine learning techniques Adversarial machine learning is the study of the attacks on machine learning algorithms, and of the defenses against such attacks. Adversarial
machine learning is the study of the attacks on machine learning algorithms, and of the defenses against such attacks 3f31796b5f

The learning curve may refer to a specific task or a body of knowledge. Hermann Ebbinghaus first described the learning curve in 1885 in the field of the psychology of learning, although the name did not
come into use until 1903. In 1936 Theodore... 3f31796b5f "Q" refers to the function that the algorithm computes: the expected reward—that is, the quality—of an action taken in a given state. 3f31796b5f

Cost-sensitive machine learning and a high imbalance in associated costs Cost-sensitive machine learning introduces a scalar cost function in order to find one (of multiple) Pareto Cost-sensitive machine
learning is an approach within machine learning that considers varying costs associated with different types of errors. The inherent difficulty which cost-sensitive machine learning tackles is that minimizing
different kinds of classification errors is a multi-objective optimization problem. This method diverges from traditional approaches by introducing a cost matrix, explicitly specifying the penalties or benefits
for each type of prediction error 3f31796b5f

Four types of problems are commonly encountered: 3f31796b5f == History == 3f31796b5f

Online machine learning In computer science, online machine learning is a method of machine learning in which data becomes available in a sequential order and is used to update In computer science,
online machine learning is a method of machine learning in which data becomes available in a sequential order and is used to update the best predictor for future data at each step, as opposed to batch
learning techniques which generate the best predictor by learning on the entire training data set at once. , prediction of prices in the financial international markets. g. Online learning algorithms may be
prone to catastrophic interference, a problem that can be addressed by incremental learning approaches. Online learning is a common technique used in areas of machine learning where it  is
computationally infeasible to train over the entire dataset, requiring the need of out-of-core algorithms. It is also used in situations where it is necessary for the algorithm to dynamically adapt to new
patterns in the data, or when the data itself is generated as a function of time, e 3f31796b5f

For any finite Markov decision process, Q-learning finds an optimal policy in the sense of maximizing the expected value of the total reward over any and all successive steps, starting from the current state.
Q-learning can identify an optimal action-selection policy for any given finite Markov decision process, given infinite exploration time and a partly random policy. 3f31796b5f Most common attacks in
adversarial machine learning include evasion attacks, data poisoning attacks, Byzantine attacks and model extraction. 3f31796b5f A neural network consists of connected units or nodes called artificial
neurons, which loosely model the neurons in the brain. These are connected by edges, which model the synapses in the brain. Each artificial neuron receives signals from connected neurons, then processes
them and sends a signal to other connected neurons. The "signal" is a real number, and the output of each neuron is computed by some non-linear function of the totality of its inputs, called the activation
function. The strength of the signal at each connection is determined by a weight, which adjusts as part of the training process. 3f31796b5f Cost-sensitive machine learning optimizes models based on the
specific consequences of misclassifications, making it a valuable tool in various applications. It is especially useful in problems with a high imbalance in class distribution and a high imbalance in associated
costs 3f31796b5f == Reinforcement learning == 3f31796b5f

Statistical learning theory Statistical learning theory is a framework for machine learning drawing from the fields of statistics and functional analysis. Statistical learning theory Statistical learning theory is
a framework for machine learning drawing from the fields of statistics and functional analysis. Statistical learning theory deals with the statistical inference problem of finding a predictive function based on
data. Statistical learning theory has led to successful applications in fields such as computer vision, speech recognition, and bioinformatics 3f31796b5f

Unsupervised learning Some researchers consider self-supervised learning a form of unsupervised learning. Unsupervised learning is a framework in machine learning where, in contrast to supervised
learning, algorithms learn patterns exclusively from unlabeled Unsupervised learning is a framework in machine learning where, in contrast to supervised learning, algorithms learn patterns exclusively
from unlabeled data. Other frameworks in the spectrum of supervisions include weak- or semi-supervision, where a small portion of the data is tagged, and self-supervision 3f31796b5f
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Online machine learning algorithms find applications in a wide variety of fields such as sponsored search to maximize ad revenue, portfolio optimization, shortest path prediction (with stochastic weights,
e.g. traffic on roads for a maps application), spam filtering, real-time fraud detection, dynamic... 3f31796b5f Cost-sensitive machine learning introduces a scalar cost function in order to find one (of
multiple) Pareto optimal points in this multi-objective optimization problem (similar to the Weighted sum model) 3f31796b5f Depending on the type of output, supervised learning problems are either
problems of regression or problems of classification. If the output takes a continuous range of values... 3f31796b5f Conceptually, unsupervised learning divides into the aspects of data, training, algorithm,
and downstream applications. Typically, the dataset is harvested cheaply "in the wild", such as massive text corpus obtained by web crawling, with only minor filtering (such as Common Crawl). This
compares favorably to supervised learning, where the dataset (such as the ImageNet1000) is typically constructed manually, which is much more expensive. 3f31796b5f

Learning curve Proficiency (measured on the vertical axis) usually increases with increased experience (the horizontal axis), that is to say, the more someone, groups, companies or industries perform a
task, the better their performance at the task. &quot;improvement curve&quot;,  &quot;cost improvement curve&quot;,  &quot;progress curve&quot;,  &quot;progress function&quot;,  &quot;startup
curve&quot;, &quot;efficiency curve&quot;, and &quot;learning rate&quot; are often used A learning curve is a graphical representation of the relationship between how proficient people are at a task and
the amount of experience they have 3f31796b5f

There are algorithms designed specifically for unsupervised learning, such as clustering algorithms like k-means, dimensionality reduction techniques like principal component analysis (PCA), Boltzmann
machine learning, and autoencoders. After the rise of deep learning, most large-scale unsupervised learning has been done by training general-purpose neural network... 3f31796b5f

Support vector machine Developed at AT&T Bell Laboratories, SVMs are one of the most studied models, being based on statistical learning frameworks of VC theory proposed by Vapnik (1982, 1995) and
Chervonenkis (1974). In machine learning, a support vector machine (SVM) or support vector network is a supervised max-margin model with associated learning algorithms that In machine learning, a
support vector machine (SVM) or support vector network is a supervised max-margin model with associated learning algorithms that analyze data for classification and regression analysis 3f31796b5f

At the MIT Spam Conference in January 2004, John Graham-Cumming showed that a machine-learning spam filters could be used to defeat another machine-learning spam filter by automatically learning
which words to add to a spam email to get the email classified as not spam. 3f31796b5f Machine learning techniques are mostly designed to work on specific problem sets, under the assumption that the
training and test data are generated from the same statistical distribution (IID). However, this assumption is often violated in practical high-stake applications, where users may intentionally supply
fabricated data that violates the statistical assumption. 3f31796b5f In 2004, Nilesh Dalvi and others noted that linear classifiers used in spam filters could be defeated by simple "evasion attacks" as
spammers inserted "good words" into their spam emails. (Around 2007, some spammers added random noise to fuzz words within "image spam" in order... 3f31796b5f ϵ 3f31796b5f The goals of learning
are understanding and prediction. Learning falls into many categories, including supervised learning, unsupervised learning, online learning, and reinforcement learning. From the perspective of statistical
learning theory, supervised learning is best understood. Supervised learning involves learning from a training set of data. Every point in the training is an input–output pair, where the input maps to an
output. The learning problem consists of inferring the function that maps between the input and the output, such that the learned function can be used to predict the output from future input. 3f31796b5f

Machine learning control performance (cost function) as measured in the plant. Genetic programming is a powerful regression technique for this purpose. Reinforcement learning control: Machine learning
control (MLC) is a subfield of machine learning, intelligent control, and control theory which aims to solve optimal control problems with machine learning methods. Key applications are complex nonlinear
systems for which linear control theory methods are not applicable 3f31796b5f

== Introduction == 3f31796b5f For example, in a grid maze, an agent learns to reach an exit worth 10 points. At a junction, Q-learning might assign a higher value to moving right than left if right gets to
the exit faster, improving this choice by trying both directions over time. 3f31796b5f == Overview == 3f31796b5f

Q-learning Reinforcement learning involves Q-learning is a reinforcement learning algorithm that trains an agent to assign values to its possible actions based on its current state, without requiring a model
of the environment (model-free). to the function that the algorithm computes: the expected reward—that is, the quality—of an action taken in a given state. It can handle problems with stochastic transitions
and rewards without requiring adaptations 3f31796b5f

In addition to performing linear classification, SVMs can efficiently perform non-linear classification using the kernel trick, representing the data only through a set of pairwise similarity comparisons
between the original data points using a kernel function, which transforms them into coordinates in a higher-dimensional feature space. Thus, SVMs use the kernel trick to implicitly map their inputs into
high-dimensional feature spaces, where linear classification can be performed. Being max-margin models, SVMs are resilient to noisy data (e.g., misclassified examples). SVMs can also be used for
regression tasks, where the objective becomes 3f31796b5f

Neural network (machine learning) In machine learning, a neural network (NN) or neural net, is a computational model inspired by the structure and functions of biological neural networks In machine
learning, a neural network (NN) or neural net, is a computational model inspired by the structure and functions of biological neural networks 3f31796b5f
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