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I hereby declare that I am the sole author of this thesis. This is a true copy of the thesis, including any required
final revisions, as accepted by my examiners. I understand that my thesis may be made electronically available
to the public. An important criterion in optimization is the minimization of mean square error. This thesis
examines two applications: These two applications are both of interests to wireless service providers. PAPR
reduction is implemented in the handheld devices and low complexity is a major objective. On the other hand,
exact traffic prediction can save Show Context Citation Context This chapter presents a novel model: The new
model along with a novel search technique that combines maximum likelihood estimation with mean absolute
percentage error MAPE is presented. A simple optimization technique steepest desce This review considers
the application of artificial neural networks ANNs to rainfallâ€”runoff modelling and flood forecasting. This is
an emerging field of research, characterized by a wide variety of techniques, a diversity of geographical
contexts, a general absence of intermodel compari This is an emerging field of research, characterized by a
wide variety of techniques, a diversity of geographical contexts, a general absence of intermodel comparisons,
and inconsistent reporting of model skill. This article begins by outlining the basic principles of ANN
modelling, common network architectures and training algorithms. A literature survey underlines the need for
clear guidance in current modelling practice, as well as the comparison of ANN methods with more
conventional statistical models. Accordingly, a template is proposed in order to assist the construction of
future ANN rainfallâ€”runoff models. Identify the most significant predictors for the chosen predictand.
Abstractâ€”It is well known that during the developments in the economic sector and through the financial
crises occur everywhere in the whole world, volatility measurement is the most important concept in financial
time series. Therefore in this paper we discuss the volatility for Amman stocks market Therefore in this paper
we discuss the volatility for Amman stocks market Jordan for certain period of time. Since wavelet transform
is one of the most famous filtering methods and grows up very quickly in the last decade, we compare this
method with the traditional technique, Fast Fourier transform to decide the best method for analyzing the
volatility. The comparison will be done on some of the statistical properties by using Matlab program. Show
Context Citation Context Consequently, the Fourier transforms look like the other operation in mathematical
science. Khandani , " Coherent communication requires that channel estimates be available at the receiver.
These estimates are usually obtained using some sort of preamble or pilots. Powerful pilots may not be
available in some systems as they consume a big part of the transmit power. Therefore, we propose a novel
channe Therefore, we propose a novel channel prediction algorithm that works well in the case that channel
estimates are not accurate. Our simulations show that this algorithm is excellent for long-range prediction,
which could be very helpful for other parts of the communication system as well.
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Overview[ edit ] Tom M. Mitchell provided a widely quoted, more formal definition of the algorithms studied
in the machine learning field: Machine learning tasks[ edit ] Machine learning tasks are typically classified
into several broad categories: The computer is presented with example inputs and their desired outputs, given
by a "teacher", and the goal is to learn a general rule that maps inputs to outputs. As special cases, the input
signal can be only partially available, or restricted to special feedback. The computer is given only an
incomplete training signal: The computer can only obtain training labels for a limited set of instances based on
a budget , and also has to optimize its choice of objects to acquire labels for. When used interactively, these
can be presented to the user for labeling. No labels are given to the learning algorithm, leaving it on its own to
find structure in its input. Unsupervised learning can be a goal in itself discovering hidden patterns in data or a
means towards an end feature learning. Here, it has learned to distinguish black and white circles. Another
categorization of machine learning tasks arises when one considers the desired output of a machine-learned
system: This is typically tackled in a supervised way. Spam filtering is an example of classification, where the
inputs are email or other messages and the classes are "spam" and "not spam". In regression , also a supervised
problem, the outputs are continuous rather than discrete. In clustering , a set of inputs is to be divided into
groups. Unlike in classification, the groups are not known beforehand, making this typically an unsupervised
task. Density estimation finds the distribution of inputs in some space. Dimensionality reduction simplifies
inputs by mapping them into a lower-dimensional space. Topic modeling is a related problem, where a
program is given a list of human language documents and is tasked to find out which documents cover similar
topics. Among other categories of machine learning problems, learning to learn learns its own inductive bias
based on previous experience. Developmental learning , elaborated for robot learning , generates its own
sequences also called curriculum of learning situations to cumulatively acquire repertoires of novel skills
through autonomous self-exploration and social interaction with human teachers and using guidance
mechanisms such as active learning, maturation, motor synergies, and imitation. History and relationships to
other fields[ edit ] See also: Timeline of machine learning Arthur Samuel , an American pioneer in the field of
computer gaming and artificial intelligence , coined the term "Machine Learning" in while at IBM [11]. As a
scientific endeavour, machine learning grew out of the quest for artificial intelligence. Already in the early
days of AI as an academic discipline, some researchers were interested in having machines learn from data.
They attempted to approach the problem with various symbolic methods, as well as what were then termed "
neural networks "; these were mostly perceptrons and other models that were later found to be reinventions of
the generalized linear models of statistics. Probabilistic systems were plagued by theoretical and practical
problems of data acquisition and representation. Their main success came in the mids with the reinvention of
backpropagation. The field changed its goal from achieving artificial intelligence to tackling solvable
problems of a practical nature. It shifted focus away from the symbolic approaches it had inherited from AI,
and toward methods and models borrowed from statistics and probability theory. Relation to data mining[ edit
] Machine learning and data mining often employ the same methods and overlap significantly, but while
machine learning focuses on prediction, based on known properties learned from the training data, data mining
focuses on the discovery of previously unknown properties in the data this is the analysis step of knowledge
discovery in databases. Data mining uses many machine learning methods, but with different goals; on the
other hand, machine learning also employs data mining methods as "unsupervised learning" or as a
preprocessing step to improve learner accuracy. Much of the confusion between these two research
communities which do often have separate conferences and separate journals, ECML PKDD being a major
exception comes from the basic assumptions they work with: Evaluated with respect to known knowledge, an
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uninformed unsupervised method will easily be outperformed by other supervised methods, while in a typical
KDD task, supervised methods cannot be used due to the unavailability of training data. Relation to
optimization[ edit ] Machine learning also has intimate ties to optimization: Loss functions express the
discrepancy between the predictions of the model being trained and the actual problem instances for example,
in classification, one wants to assign a label to instances, and models are trained to correctly predict the
pre-assigned labels of a set of examples. The difference between the two fields arises from the goal of
generalization: According to Michael I. Jordan , the ideas of machine learning, from methodological principles
to theoretical tools, have had a long pre-history in statistics. Some statisticians have adopted methods from
machine learning, leading to a combined field that they call statistical learning. Computational learning theory
A core objective of a learner is to generalize from its experience. The training examples come from some
generally unknown probability distribution considered representative of the space of occurrences and the
learner has to build a general model about this space that enables it to produce sufficiently accurate predictions
in new cases. The computational analysis of machine learning algorithms and their performance is a branch of
theoretical computer science known as computational learning theory. Because training sets are finite and the
future is uncertain, learning theory usually does not yield guarantees of the performance of algorithms.
Instead, probabilistic bounds on the performance are quite common. The biasâ€”variance decomposition is
one way to quantify generalization error. For the best performance in the context of generalization, the
complexity of the hypothesis should match the complexity of the function underlying the data. If the
hypothesis is less complex than the function, then the model has underfit the data. If the complexity of the
model is increased in response, then the training error decreases. But if the hypothesis is too complex, then the
model is subject to overfitting and generalization will be poorer. In computational learning theory, a
computation is considered feasible if it can be done in polynomial time. There are two kinds of time
complexity results. Positive results show that a certain class of functions can be learned in polynomial time.
Negative results show that certain classes cannot be learned in polynomial time.
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