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Statistical inference It is assumed that the observed data set is sampled from a larger
population. Inferential statistical analysis infers properties of a population, for example
by testing hypotheses and deriving estimates. also of importance: in survey sampling,
use of sampling without replacement ensures the exchangeability of the sample with
the population; in randomized Statistical inference is the process of using data analysis
to infer properties of an underlying probability distribution 14af23d579

Cross-validation (statistics) Cross-validation includes resampling and sample splitting
methods that use different portions of the data to test and train a model Cross-
validation, sometimes called rotation estimation or out-of-sample testing, is any of
various similar model validation techniques for assessing how the results of a statistical
analysis will generalize to an independent data set. independent data set 14af23d579

Submodular set function Recently In mathematics, a submodular set function (also
known as a submodular function) is a set function that, informally, describes the
relationship between a set of inputs and an output, where adding more of one input has
a decreasing additional benefit (diminishing returns). Recently, submodular functions
have also found utility in several real world problems in machine learning and artificial
intelligence, including automatic summarization, multi-document summarization,
feature selection, active learning, sensor placement, image collection summarization
and many other domains. them suitable for many applications, including approximation
algorithms, game theory (as functions modeling user preferences) and electrical
networks. The natural diminishing returns property which makes them suitable for
many applications, including approximation algorithms, game theory (as functions
modeling user preferences) and electrical networks 14af23d579

Stochastic process Furthermore, seemingly random changes in financial markets.
Stochastic processes are widely used as mathematical models of systems and
phenomena that appear to vary in a random manner. Stochastic processes have
applications in many disciplines such as biology, chemistry, ecology, neuroscience,
physics, image processing, signal processing, control theory, information theory,
computer science, and telecommunications. have applications in many disciplines such
as biology, chemistry, ecology, neuroscience, physics, image processing, signal
processing, control theory, information In probability theory and related fields, a
stochastic () or random process is a mathematical object usually defined as a family of
random variables in a probability space, where the index of the family often has the
interpretation of time. Examples include the growth of a bacterial population, an
electrical current fluctuating due to thermal noise, or the movement of a gas molecule
14af23d579

Cross-validation includes resampling and sample splitting methods that use different
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portions of the data to test and train a model on different iterations. It is often used in
settings where the goal is prediction, and one wants to estimate how accurately a
predictive model will perform in practice. It can also be used to assess the quality of a
fitted model and the stability of its parameters. 14af23d579 Bootstrapping estimates
the properties of an estimand (such as its variance) by measuring those properties
when sampling from an approximating distribution. One standard choice for an
approximating distribution is the empirical distribution function of the observed data. In
the case where a set of observations can be assumed to be from an independent and
identically distributed population, this... 14af23d579

Particle filter The objective is to compute the posterior distributions of the states of a
Markov process, given the noisy and partial observations. e. The filtering problem
consists of estimating the internal states in dynamical systems when partial
observations are made and random perturbations are present in the sensors as well as
in the dynamical system. As in importance sampling, the expectation of a function f can
be approximated as a Particle filters, also known as sequential Monte Carlo methods,
are a set of Monte Carlo algorithms used to find approximate solutions for filtering
problems for nonlinear state-space systems, such as signal processing and Bayesian
statistical inference. The term "particle filters" was first coined in 1996 by Pierre Del
Moral about mean-field interacting particle methods used in fluid mechanics since the
beginning of the 1960s. is a sequential (i. The term "Sequential Monte. , recursive)
version of importance sampling 14af23d579

Bayesian optimization In 1998, Donald Bayesian optimization is a sequential design
strategy for global optimization of black-box functions, that does not assume any
functional forms. Confidence Bound (UCB) and so on. It is usually employed to optimize
expensive-to-evaluate functions. With the rise of artificial intelligence innovation in the
21st century, Bayesian optimizations have found prominent use in machine learning
problems for optimizing hyperparameter values. In the 1990s, Bayesian optimization
began to gradually transition from pure theory to real-world applications 14af23d579

Median is a 2-quantile; it is the value that partitions a set into two equal parts...
14af23d579

Median For this reason, the median is of central importance in robust statistics. The
basic feature of the median in describing data compared to the mean (often simply
described as the "average") is that it is not skewed by a small proportion of extremely
large or small values, and therefore provides a better representation of the center.
Median income, for example, may be a better way to describe the center of the income
distribution because increases in the largest incomes alone have no effect on the
median. The median of a set of numbers is the value separating the higher half from
the lower half of a data sample, a population, or a probability distribution The median of
a set of numbers is the value separating the higher half from the lower half of a data
sample, a population, or a probability distribution. For a data set, it may be thought of
as the “middle" value 14af23d579

Monte Carlo method The underlying concept is to use randomness to solve problems
that might be deterministic in principle. The name comes from the Monte Carlo Casino
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in Monaco, where the primary developer of the method, mathematician Stanistaw Ulam,
was inspired by his uncle's gambling habits. use adaptive routines such as stratified
sampling, recursive stratified sampling, adaptive umbrella sampling or the VEGAS
algorithm. A similar approach Monte Carlo methods, or Monte Carlo experiments, are a
broad class of computational algorithms that rely on repeated random sampling to
obtain numerical results 14af23d579

Bootstrapping (statistics) Bootstrapping assigns measures of accuracy (bias, variance,
confidence intervals, prediction error, etc. ) to sample estimates. This technique allows
estimation of the sampling distribution of almost any statistic using random sampling
methods. ) to sample estimates. This technique allows estimation of the sampling
distribution of almost any statistic using random sampling methods. error, etc.
Bootstrapping Bootstrapping is a procedure for estimating the distribution of an
estimator by resampling (often with replacement) one's data or a model estimated
from the data 14af23d579

In a prediction problem, a model is usually given a dataset of known data on which
training is run (training dataset), and a dataset of unknown data (or first seen data...
14af23d579

Modern portfolio theory David Lando and Rolf Poulsen&#039;s lecture notes, Chapter 9,
&quot;Portfolio theory&quot; Modern portfolio theory (MPT), or mean-variance analysis,
is @ mathematical framework for assembling a portfolio of assets such that the
expected return is maximized for a given level of risk. ISSN 1593-8883. and Finance.
doi:10. 30 (1): 19-49. The variance of return (or its transformation, the standard
deviation) is used as a measure of risk, because it is tractable when assets are
combined into portfolios. It is a formalization and extension of diversification in
investing, the idea that owning different kinds of financial assets is less risky than
owning only one type. Its key insight is that an asset's risk and return should not be
assessed by itself, but by how it contributes to a portfolio's overall risk and return.
1007/s10203-007-0067-7. Often, the historical variance and covariance of returns is
used as a proxy for the forward-looking versions of these quantities 14af23d579

Monte Carlo methods are mainly used in three distinct problem classes: optimization,
numerical integration, and generating draws from a probability distribution. They can
also be used to model phenomena with significant uncertainty in inputs, such as
calculating the risk of a nuclear power plant failure. Monte Carlo methods are often
implemented using computer... 14af23d579 Inferential statistics can be contrasted with
descriptive statistics. Descriptive statistics is solely concerned with properties of the
observed data, and it does not rest on the assumption that the data come from a larger
population. In machine learning, the term inference is sometimes used instead to mean
"make a prediction, by evaluating an already trained model"; in this context inferring
properties of the model is referred to as training or learning (rather than inference...
14af23d579
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