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Independent random process of a series of a statistics Probability The Proposal for Development Randomness Reciprimento Randomness Recipriment Randomness Recipriment Specyity Credit Event Event Event Event Event Event Event Event Event Event Event Reciprimento Fantobiliario Destructure Destroyed Destroying Distribution Distribution
Deployment Various Vibration Vibration Value Continuous or discreet Markov Value Observed Chain Random Value Casual Walking Stochastic Process Italy Probability Marginal Conditional Probability Conditional Probability Independence Conditional Independence Independence Law Total Probability The Law of Large Numbers Bayes' Theorem The
Inequality of Boole Diagram of VNN Diagram Diagram VTE A Diagram A Diagram Represents a Diagram Diagram with two states process, with states labeled and and A. Each issue represents the probability of the Markov process by passing from one ST ATO to another state, with the direction indicated by the arrow. For example, if the Markov
process is in state A, so the probability that passes to the state and is 0.4, while the probability remains in state to is 0.6. A Markov chain is a stochastic model that describes a sequence of possible events in which the probability of each event depends only on the state reached in the previous event. [1] [2] [3] An infinite sequence interbels, in which
the chain moves the status in discrete steps, gives a discreet Markov chain (DTMC). A continuous process is called a continuous-time Markov chain (CTMC). It takes its name from the Russian mathematician Andrey Markov. Markov chains have many applications as statistical models of real world processes, [1] [4] [5] [6] How to study cruise speed
control systems in motor vehicles, queues or lines of customers arriving In an airport, exchange rates and dynamics of the animal population. [7] Markov's processes are the basis for general stochastic simulation methods known as Markov Monte Carlo chain, which are used to simulate sampling from complex probabilitations and have found
application in Bassian statistics, thermodynamics, statistical mechanics, physics , chemistry, economy, finance, signal processing, information theory and voice processing. [7] [8] [9] Markovian adjectives and Markov are used to describe something that is related to a Markov process. [1] [10] [11] Russian mathematical introduction Andrey Markov
Definition A Markov process is a stochastic process that meets Markov's own property [1] (sometimes characterized as "maternity"). In the simpler terms, it is a process for which forecasts can be presented concerning future results based exclusively on its current state and "above all" such forecasts are as good as those that may be aware of the
complete history of the process. [12] In other words, conditional on the current state of the system, its future and past states are independent. A Markov chain is a type of Markov's process that has a discreet state space or a set of discrete indices (often representing time), but the precise definition of a varied Markov chain. [13] For example, it is
common to define a Markov chain as a process of Markov in a discreet or continuous time with a numberable state space (regardless of the nature of the time), [14] [15] [16] [17] but A " also common to define a Markov chain like having a discreet time in a smooth or continuous state space (regardless of state space). [13] Markov chain types The
space parameter index and system status time must be specified. The following table provides an overview of the different instances of Markov's processes for different levels of state space generality and for the discreet time v. Weather Numberable state of the continuous state or general space of the digital state at a discreet time (discreet time). or
finished state space of the Markov chain on a measurable state space (for example, Harris chain) Time continuous time of Markov in continuous time or o The process of jumping any continuous stochastic process with the owner Markov (for example, the Wiener process) Note that there is no definitive agreement in the literature on the use of some
terms that mean special cases of Markov processes. Usually the term "Markov chain" is reserved for a process with a discreet set of times, ie a chain of Discrete Time Markov (DTMC), [1] [18], but some authors use the term "process of Markov "to refer to a continuous-time Markov chain (CTMC) without explicit mention. [19] [20] [21] Furthermore,
there are other extensions of Markov's processes that are indicated as such but not necessarily fall within none of these four categories (see Markov's model). Furthermore, the index of the time needed is not necessarily evaluated; As with the state space, there are conceivable processes that move through the set of indexes with other mathematical
constructs. Note that the Markov chain of the overhead of the general state of the general state is general to such a degree that does not have a designated term. While the temporal parameter is usually discreet, the space of the state of a Markov chain has no restrictions generally agreed: the term can refer to a process on an arbitrary state space.
[22] However, many Markov chain applications take finite or numerably infinite state spaces, which have a simpler statistical analysis. In addition to the time-index and space parameters, there are many other variations, extensions and generalizations (see variations). For simplicity, most of this article focuses on the discreet, discreet of state space,
unless otherwise mentioned. Transitions System status changes are called transitions. [1] The odds associated with various status changes are called transition probability. The process is characterized by a state space, a transition matrix that describes the odds of certain transitions and an initial state (or initial distribution) through the state space.
By convention, we assume that all possible states and transitions have been included in the process definition, so there is always a next state, and the process does not end. A discreet casual process involves a system that is in a given state at each step, with the state that changes randomly between the passages. [1] The steps are often designed as
moments in time, but can be equally well defined at a physical distance or any other discrete measure. Formally, the passages are whole or natural numbers and the random process is a mapping of these to the states. [23] The ownership of Markov states that the conditional distribution of the probability for the system at the next passage (and in fact
in all future passages) only depends on the current state of the system, and not even on the status of the system in the previous steps. Since the system changes randomly, it is generally impossible to predict with certainty the status of a Markov chain at a given point in the future. [23] However, the statistical properties of the future of the system can
be provided. [23] In many applications, these statistical properties that are important. Markov history has studied Markov's trials at the beginning of the 20th century, publishes its first document on the subject in 1906. [24] [25] [26] [27] Markov's processes in continuous times were discovered much before Andrey Markov's work at the beginning of
the 20th century [1] in the form of Poisson's process. [28] [29] [30] Markov was interested in studying an extension of independent random sequences, motivated by a disagreement with Pavel Nekrasov which claimed independence was necessary for the weak law of large numbers to hold. [1] [31] In his first document on Markov chains, In certain
conditions the average results of the Markov chain would have converted to a fixed vector of values, thus demonstrating a weak law of large numbers without intake of independence, [1] [25] [26] [ 27] Which had been commonly considered as a requirement to keep such mathematical laws. [27] [27] Later he used Markov chains to study the
distribution of vowels in Eugene Onegin, written by Alexander Pushkin, and demonstrated a central limit theorem for such chains. [1] [25] In 1912 Henri PoincarAf & © studied Markov chains on finished groups with the aim of studying cards. Other first uses of Markov chains include a spreading model, introduced by Paul and Tatyana Ehrenfest in
1907, and a branching process, introduced by Francis Galton and Henry William Watson in 1873, which precedes Markov's work. [25] [26] After the work of Galton and Watson, it was later revealed that their branching process had been discovered independently and studied around three decades before IrAf A © NAf A © e-jules bienaymA © fA ©.
[32] Starting from 1928, Maurice FrAf A © Chet was interested in Markov Cains, in the end, resulting in him publication in 1938 a detailed study on Markov chains. [25] [33] Andrei Kolmogorov developed in a 1931 document Most of the early theory of continuous time Markov's processes. [34] [35] Kolmogorov was partially inspired by the 1900s of
Louis Bachelier on stock market fluctuations and Norbert Wiener's work on the Einstein model of the Brownian movement. [34] [36] He introduced and studied a particular set of Markov's processes known as diffusion processes, where he derives a set of differential equations that describe the processes. [34] [37] Independent of Kolmogorov's work,
Sydney Chapman derived in a 1928 document an equation, now called ChapmanA ¢ 4,— "Kolmogorov equation, in a less mathematician way of Kolmogorov, studying while studying the Brownian movement . [38] Differential equations are now called Kolmogorov equations [39] or KolmogorovA ¢ &4,— "Chapman equations. [40] Other mathematicians
who have contributed significantly to the foundations of Markov's processes include William Feller, starting from the 1930s, and then later Eugene Dynkin, starting from the 1950s. [35] Examples Main article: Examples of Markov chains Chains to random walks based on integers and the problem of the ruin of the Gambler player are examples of
Markov's processes. [41] [42] Some variations of these processes have been studied hundreds of years before in the context of independent variables. [43] [44] [45] Two important examples of Markov processes are the Wiener process, also known as the Brownian movement process, and the Poisson process, [28], which are considered the most
important and stochastic processes In the theory of stochastic processes [46] [47]. [48] These two processes are Markov's processes in continuous time, while casual walks on whole numbers and the problem of the ruin of the player are examples of Markov's processes in discrete time. [41] [42] A famous Markov chain is the so-called "Walk's Walk", a
random walk on the numeric line where, at each step, the location can change from +1 or A ¢ '1 with the same probability. From any position there are two possible transitions, to the subsequent or previous. The transition probatilities only depend on the current position, not the way the position has been reached. For example, transition probabilities
from 5 to 4 and 5 to 6 are both 0.5 and all other transition probatilities from 5 are 0. These probabilities are independent of the fact that the system was previously 4 or 6. Another example is the eating habits of a creature that eats only grapes, cheese or lettuce, and whose eating habits comply with the following rules: eat exactly once a day. If he ate
cheese today, tomorrow he will eat lettuce or grapes with equal probability. If you have eaten grapes today, tomorrow you will eat grapes with 1/10 probability, cheese with probability 4/10 and lettuce with 5/10 probability. If he ate Today, tomorrow you will eat grapes with a probability of 4/10 or cheese with probability 6/10. You will not eat the
lettuce again tomorrow. The eating habits of this creature can be modeled with a Markov chain from his choice tomorrow depends only on what he ate today, not what he ate yesterday or at any other time in the past. A statistical property that could be calculated is the la Percentage, for a long time, days when creature will eat grapes. A series of
independent events (for example, a series of coin flip) meets the formal definition of a Markov chain. However, the theory is usually applied only when the probability distribution of the next step depends in a way that is not installed on the current status. An example of non-Markov suppose there is a bag of coins containing five quarters (every value
of 25 a ¢), five dimes (every value of 10 a ¢), and five nickel (every value of 5 a ¢), and One by one, the coins are designed by chance from the bag and are set to a table. If xn {displaystyle x {n}} represents the total value of the coins set on the table after n drawings, with x 0 = 0 {displaystyle x_ {0} = 0}, then the sequence {xn:nA ¢ n }
{displayStyle {x_{n}: n in mathbb {n}}} is not a process of markov. To understand why this is the case, suppose that in the first six draws, all five nickels and a quarter are designed. So x 6 = $ 0.50 {DisplayStyle X {6} = $ 0.50}. If we know not only x 6 {displaystyle x {6} }, but also the previous values, so we can determine which coins have been
designed, and we know that the next coin will not be a nickel; So we can determine that x 7 4 € ¥ ¥ 0.60 {displaystyle x {7} Geq $ 0.60} with probability 1. But if we do not know the previous values, then based on the value x 6 { DisplayStyle x {6} } We could guess that we had drawn four dimes and two nickel, in which case it would certainly be
possible to draw another nickel later. Therefore, our hypotheses on X 7 {DisplayStyle X {7}} is affected by our knowledge of previous values x 6 {DisplayStyle X {6} }. However, it is possible to shape this scenario as a Markov process. Instead of defining x n {displaystyle x {n}} to represent the total value of the coins on the table, we could define
x n {displaystyle x {n}} to represent the count of the various types of coins on the table. For example, x 6 = 1, 0, 5 {displaystyle x {6} = 1,0.5} might be defined to represent the status in which there is a quarter, zero dimes and five nickel on the table after 6 one -by-one draws. This new model would be represented by 216 possible states (ie, 6x6x6
states, since each of the three types of coins could have zero five coins on the table by the end of the 6 draws). Suppose the first draw of results in state x 1 = 0, 1, 0 {DisplayStyle X {1} = 0.1.0}. The probability of obtaining x 2 {displaystyle x {2} } now depends on x 1 {displaystyle x {1}}; For example, the statusx 2 = 1, 0, 1 {displaystyle x {2}
= 1,01} is not possible. After the second draw, the third draw depends on which coins have so far been drawn, but no more only on the coins that have been drawn for the first state (as important probabilistic information has been added to the scenario). In this way, the probability of xn =i, j, k {displaystyle x {n} =i, j, k} the status depends
exclusively on the result of the xn &, '1 = A, "", m, p { DisplayStyle x {n-1} = ell, m, p} status. Formal definition Discrete time Markov Main chain Main article: Discrete time Markov chain A discreet time Markov chain is a sequence of random variables X1, X2, X3, ... with the owner of Markov, that is to say that the Probability of moving to the next
state depends only on this State and not on the previous States: PR (XN + 1 =X Afx1=x1,x2=%x2,A¢4- [, xn =xn) =PR(xn+ 1 =x A £ xn = xn), {displaystyle pr (x_ {n+ 1} =xmidx {1} =x {1},x {2} =x {2}, Ldots,x {n} =x {n})=pr(x_ {n+ 1} =xmidx_ {n} =x {n}), If both conditional odds are well defined, ie , that is if pr
x1=x1,A¢3a- [, xn = xn)> 0. {displaystyle pr (x {1} =x LDOTS, X {N} =x {n})> 0.} The possible values of XI form a numberable set s called the space of the state of the chain. Variations The homogeneous-homogeneous Markov chains are processes in which PR (XN + 1 =X Afxn= y) =PR(xn =x & £ xn &, 'l =y) {displaystyle pr (x_{n +
1} =xmidx {n} =y) =pr(x {n} =xmidx {n-1} =y)} For all n. The probability of the transition transition Independent of n. Stationary Markov chains are processes in which PR (x0 =x0,x1 =x1, A¢a- [, xk=xk) =PR(xn=x0,xn+1=x1, Ac¢a- | | xn + k = xk) {displaystyle pr (x_ {0} =x {0}, x {1} =x {1}, 1dots, x {k} =x {k})
=PR(x {n}=x {0},x {n+ 1} =x {1}, 1ldots, x {n + k} = x {k})} for all ine k. each chain Stationary can be demonstrated to be time-homogeneous by the Bayes rule. A necessary and sufficient condition for a homogeneous time Markov chain to be stationary is that the distribution of X 0 {DisplayStyle X {0} } is a stationary distribution of the
Markov chain. A Markov chain with memory (or a Markov order chain) in which M is over, is a satisfactory process PR (XN = XN A, A£XNA,'1 =XNA,'1,XNA,2=xn4,'2,A¢4-|,x1=x1)=PR(xn=xnAfxnA, '1=xn4,'1,xna 2=xnA,'2,A¢4,-|,xnA'm=xnA ¢ 'm)a, for... m {displaystyle {begin {aligned} {} & PR (x {n} =x {n}
metA x {n-1} =x {n-1},x {n-2} =x {n-2},dots, x_ {1} =x {1}) =& Pr(x_ {n}=x {n}}midx {n-1} =x {n-1},x {n-2} =x {n-2}, dots, x_ {nm } =x {nm}) {text {per}} n> m end {aligned}}} In other words, the future state depends on the past m. You can build a chain (yn) {displaystyle (y_{n})} from (xn) {displaystyle (x {n})} which
has the "classic" property Markov taking as space of the state the ordered M- Tuples of values x, ie, yn = (xn, xn &, '1, Ag¢a- |, xn &,' m + 1) {displaystyley {n} =left (x {n}, X {n-1}, ldots, x {nm + 1} right)}. Main article of the Markov chain in continuous: Continuous Markov chain A continuous markov chain A continuous markov chain (XT) TA
¢ ¥¥¥ A ¢ 0 is defined by a finished or numerable state space S, a matrix q transition rate with dimensions equal to that of the state space and the initial distribution of the probability defined in the state space. For I. A, ], QI] elements are not negative and describe the rate of process transitions to declare J. The QII elements are chosen so that each
line of the transition speed matrix sums to zero, while the line sums of a probability transition matrix in a chain of Markov (discreet) are all the same as one. There are three equivalent definitions of the process. [49] Definition of infinitesimal The Markov chain continues time is characterized by transition rates, from derivatives a €
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