
Adam A Method For
Stochastic Optimization

Local search (optimization) a sub-field of:
Metaheuristics Stochastic optimization Optimization

Fields within local search include: Hill climbing
Simulated annealing (suited for In computer science,

local search is a heuristic method for solving
computationally hard optimization problems. Local
search algorithms move from solution to solution in

the space of candidate solutions (the search space) by
applying local changes, until a solution deemed

optimal is found or a time bound is elapsed. Local
search can be used on problems that can be

formulated as finding a solution that maximizes a
criterion among a number of candidate solutions

69b932db82

Learning rate Hyperparameter (machine learning)
Hyperparameter optimization Stochastic gradient.
Adam which are generally built into deep learning

libraries such as Keras 69b932db82

== History == 69b932db82

Deep backward stochastic differential equation
method Deep backward stochastic differential
equation method is a numerical method that

combines deep learning with Backward stochastic
differential equation Deep backward stochastic

differential equation method is a numerical method
that combines deep learning with Backward

stochastic differential equation (BSDE). This method
is particularly useful for solving high-dimensional
problems in financial derivatives pricing and risk
management. By leveraging the powerful function

approximation capabilities of deep neural networks,
deep BSDE addresses the computational challenges



Adam A Method For Stochastic Optimization
2

faced by traditional numerical methods in high-
dimensional settings 69b932db82

Gradient descent is particularly useful in machine
learning and artificial intelligence for minimizing the
cost or loss function. 69b932db82 == Examples ==

69b932db82 The basic idea behind stochastic
approximation can be traced back to the

Robbins–Monro algorithm of the 1950s. Today,
stochastic gradient descent has become an important

optimization method in machine learning.
69b932db82 Local search algorithms are widely

applied to numerous hard computational problems,
including problems from computer science

(particularly artificial intelligence), mathematics,
operations research, engineering, and bioinformatics.

Examples of local search algorithms are WalkSAT,
the 2-opt algorithm for the traveling salesman

problem and the Metropolis–Hastings algorithm.
69b932db82

Stochastic process Examples include the growth of a
bacterial population, an electrical current fluctuating

due to thermal noise, or the movement of a gas
molecule. 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. Furthermore, seemingly random

changes in financial markets have motivated the
extensive use of stochastic processes in finance.

related fields a stochastic (/stəˈkæstɪk/) or random
process is a mathematical object usually defined as a
family of random variables in a probability space 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
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has the interpretation of time 69b932db82

Applications and real-world phenomena have
repeatedly motivated mathematicians to propose new

stochastic processes. Two classic examples are the
Wiener process (also called the Brownian motion
process) and the Poisson process. Louis Bachelier

used the Wiener process to model price changes on
the Paris Bourse, while A. K. Erlang... 69b932db82

Gradient descent is generally attributed to Augustin-
Louis Cauchy, who first suggested it in 1847. Jacques
Hadamard independently proposed a similar method

in 1907. Its convergence properties for non-linear
optimization problems were first studied by Haskell

Curry in 1944, with the method becoming
increasingly well-studied and used in the following

decades. 69b932db82 == Background ==
69b932db82 Gradient descent should not be confused

with local search algorithms, although both are
iterative methods for optimization. 69b932db82

Hyperparameter optimization Applied to
hyperparameter optimization, Bayesian. Bayesian

optimization is a global optimization method for noisy
black-box functions. hyperparameter optimization

methods 69b932db82

Stochastic gradient descent differentiable or
subdifferentiable). Stochastic gradient descent (often

abbreviated SGD) is an iterative method for
optimizing an objective function with suitable

smoothness properties (e Stochastic gradient descent
(often abbreviated SGD) is an iterative method for

optimizing an objective function with suitable
smoothness properties (e. It can be regarded as a

stochastic approximation of gradient descent
optimization, since it replaces the actual gradient

(calculated from the entire data set) by an estimate
thereof (calculated from a randomly selected subset

of the data). Especially in high-dimensional
optimization problems this reduces the very high
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computational burden, achieving faster iterations in
exchange for a lower convergence rate. g

69b932db82

Gradient descent It is a first-order iterative algorithm
for minimizing a differentiable multivariate function.
It is a first-order iterative algorithm for minimizing a

differentiable multivariate Gradient descent is a
method for unconstrained mathematical optimization.

Gradient descent is a method for unconstrained
mathematical optimization 69b932db82

Backtracking line search (unconstrained)
mathematical optimization, a backtracking line
search is a line search method to determine the
amount to move along a given search direction

69b932db82

While it is sometimes possible to substitute gradient
descent for a local search algorithm, gradient descent

is not in the same family: although it is an iterative
method for local optimization, it relies on an objective
function’s gradient rather than an explicit exploration

of the solution space. 69b932db82 Some problems
where local search has been applied... 69b932db82

Probabilistic numerics Probabilistic numerical
methods have been developed in the context of

stochastic optimization for deep learning, in
particular to address main issues such as learning

69b932db82

Proximal policy optimization Specifically, it is a policy
gradient method, often. policy optimization (PPO) is a
reinforcement learning (RL) algorithm for training an

intelligent agent 69b932db82

The idea is to take repeated steps in the opposite
direction of the gradient (or approximate gradient) of
the function at the current point, because this is the

direction of steepest descent. Conversely, stepping in
the direction of the gradient will lead to a trajectory
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that maximizes that function; the procedure is then
known as gradient ascent. 69b932db82 A simple

extension of gradient descent, stochastic gradient
descent... 69b932db82
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