
the law of big numbers

The Law of Big Numbers: Understanding Its Power and Applications

the law of big numbers is one of those fascinating principles in probability theory that often surprises people
with its simplicity and profound implications. At its core, this law explains why, as you increase the number of
trials or observations, the average of the results tends to get closer and closer to the expected value. It’s a
concept that lies at the heart of statistics, gambling, finance, and even everyday decision-making. If you’ve ever
wondered why casinos can reliably make money in the long run or how polling companies predict election
outcomes, you’re already touching on the power of the law of big numbers.

What Exactly is the Law of Big Numbers?

The law of big numbers, often called the Law of Large Numbers (LLN), is a theorem in probability that describes
the result of performing the same experiment many times. When you repeat a random experiment a large number of
times, the average of the outcomes will almost certainly be close to the expected value, and it will tend to
get closer as more trials are performed.

To put it simply, if you flip a fair coin 10 times, you might not get exactly five heads. But if you flip it 10,000
times, the proportion of heads will be very close to 50%. This convergence toward the expected average is
what the law of big numbers guarantees.

Two Versions: Weak and Strong

The law of big numbers has two main versions:

- **Weak Law of Large Numbers (WLLN):** This version states that the sample average converges in
probability towards the expected value as the number of trials grows. It means the probability that the
average deviates from the expected value by a significant amount goes to zero as the number of trials
increases.

- **Strong Law of Large Numbers (SLLN):** This is a stronger statement, asserting that the sample average
almost surely converges to the expected value. In other words, with probability 1, the averages will get
arbitrarily close to the expected value as the number of trials approaches infinity.

Both versions underline the reliability of averages in large samples, which is why they’re so crucial in
statistics and real-world applications.

Why the Law of Big Numbers Matters in Real Life

Understanding the law of big numbers helps us make sense of variability and predictability in uncertain
situations. Here are some ways this principle impacts various fields:

1. Gambling and Casinos

Casinos rely heavily on the law of big numbers. Each bet has a small house edge—meaning the expected value
favors the casino slightly. While a gambler might win or lose in the short term, over thousands or millions of
bets, the average outcome for the casino aligns closely with the expected advantage. Without the law of big
numbers, casinos wouldn’t be able to count on winning in the long run.



2. Insurance and Risk Management

Insurance companies use this law to calculate premiums and manage risk. By pooling thousands or millions of
policyholders, the company can predict average losses with great accuracy. The law ensures that while some
individuals might claim more than average, the overall claims across the large pool will balance out to near
the expected value, allowing insurers to stay solvent.

3. Polling and Surveys

Pollsters lean on the law of big numbers when estimating public opinion. The larger the sample size, the closer
the survey results will reflect the true views of the population. This principle explains why random sampling
and sufficiently large groups are critical for polling accuracy, helping avoid misleading conclusions from
small or biased samples.

Breaking Down the Math Behind the Law

While the law of big numbers sounds intuitive, the underlying mathematics provides a rigorous foundation.

Expected Value and Variance

The expected value (mean) of a random variable is the long-run average outcome. Variance measures how
spread out the values are around this mean.

When you take the average of \(n\) independent, identically distributed random variables, the variance of this
average decreases as \(n\) increases. Specifically, if each variable has variance \(\sigma^2\), the variance of
the sample mean is \(\sigma^2/n\). This shrinking variance implies that the sample mean becomes more
concentrated around the expected value with larger sample sizes.

Chebyshev’s Inequality

A common tool in proving the weak law of big numbers is Chebyshev’s inequality, which provides a bound on the
probability that a random variable deviates from its mean by more than a certain amount. This inequality
mathematically demonstrates that as the number of trials increases, the chance of large deviations decreases.

Common Misconceptions About the Law of Big Numbers

Even though the law of big numbers is well-established, it’s often misunderstood. Clearing up these
misconceptions helps avoid poor decision-making.

“Gambler’s Fallacy” vs. the Law

The gambler’s fallacy is the mistaken belief that past independent events influence future outcomes, like thinking
a coin is “due” to land heads after several tails. The law of big numbers does not support this notion; it only
ensures that over a large number of trials, the average outcome approaches the expected value. Each flip
remains independent, and short-term streaks don’t affect future probabilities.



It Does Not Predict Individual Outcomes

The law of big numbers talks about averages across many trials, not specific results. You cannot predict the
next single event based on the law; it only applies in the aggregate. For example, even if the average of many dice
rolls is close to 3.5, you can’t say the next roll won’t be a 6.

Big Numbers Don’t Guarantee Instant Accuracy

Sometimes people expect the average to stabilize quickly, but depending on the distribution, the convergence
might be slow. Some situations require extremely large samples before the average reliably reflects the
expected value.

How to Use the Law of Big Numbers in Everyday Life

You don’t have to be a statistician to benefit from this principle. Here are practical tips to keep in mind:

Be patient with sample sizes: Whether you’re conducting a survey or testing a product, larger samples
yield more reliable averages.

Don’t chase short-term streaks: In investing or gambling, avoid making decisions based on recent outcomes
that don’t reflect the long-term average.

Trust long-term trends: Businesses can make better forecasts by focusing on aggregate data rather
than isolated events.

Use it to manage expectations: When outcomes seem random or volatile, remind yourself that bigger
samples smooth out randomness.

Exploring Related Concepts: Central Limit Theorem and Statistical
Law

The law of big numbers often works hand in hand with other statistical principles.

Central Limit Theorem (CLT)

While the law of big numbers tells us the average will approach the expected value, the CLT explains the shape
of the distribution of sample means. It states that, for large sample sizes, the distribution of the sample
average tends to be normal (bell-shaped), regardless of the original distribution. This helps in creating
confidence intervals and hypothesis testing.

Statistical Law and Probability Theory

The law of big numbers is a cornerstone of probability and statistics, providing the foundation for inferential
statistics. It justifies why we can estimate population parameters from samples and why statistical methods



work in practical settings.

The Law of Big Numbers in Technology and Big Data

In today’s data-driven world, the law of big numbers is more relevant than ever.

Machine Learning and AI

Algorithms that rely on large datasets become more accurate because the law ensures the training data
averages reflect true patterns. This helps models generalize and avoid overfitting to noise.

Quality Control and Manufacturing

Companies monitor production processes by sampling large numbers of items. The law helps detect when
processes deviate from normal, ensuring consistent quality.

Financial Markets

Investment strategies often depend on the principle that, over time, returns average out to expected values,
although markets can be volatile in the short term.

---

The law of big numbers might seem like a dry mathematical concept, but its influence is everywhere—from the
fairness of games to the reliability of scientific studies. Recognizing its role can help you interpret data more
wisely, manage risks better, and appreciate the predictability hidden within randomness. As you encounter
random events in life, remember that the bigger the numbers you gather, the clearer the picture becomes.

Frequently Asked Questions

What is the Law of Large Numbers in probability theory?

The Law of Large Numbers is a fundamental theorem in probability that states as the number of trials or
observations increases, the sample average of the outcomes will converge to the expected value or population
mean.

How does the Law of Large Numbers apply to real-life situations?

In real life, the Law of Large Numbers explains why outcomes become more predictable with a larger number of
trials, such as in insurance risk assessments, gambling odds, and quality control processes.

What is the difference between the Weak and Strong Law of Large Numbers?

The Weak Law of Large Numbers states that the sample average converges in probability towards the expected
value, while the Strong Law guarantees almost sure convergence, meaning the sample average converges to the
expected value with probability 1.



Can the Law of Large Numbers be applied to small sample sizes?

No, the Law of Large Numbers requires a sufficiently large number of trials or samples for the sample average
to reliably approximate the expected value; small samples may not reflect the true mean accurately.

Who first formulated the Law of Large Numbers?

Jacob Bernoulli first formulated the Law of Large Numbers in the late 17th century, providing one of the
earliest rigorous proofs in probability theory.

How is the Law of Large Numbers different from the Central Limit Theorem?

The Law of Large Numbers focuses on the convergence of sample averages to the expected value, while the
Central Limit Theorem describes the distribution of the sample mean approaching a normal distribution as sample
size increases.

Does the Law of Large Numbers guarantee that outcomes will balance out
in the short term?

No, the Law of Large Numbers applies in the long run and does not guarantee that outcomes will balance out
in the short term or small number of trials.

How is the Law of Large Numbers used in machine learning and data science?

In machine learning and data science, the Law of Large Numbers underpins the reliability of empirical averages and
estimations, ensuring that with enough data, model predictions and parameter estimates converge to true
values.

Additional Resources
The Law of Big Numbers: Understanding Its Impact and Applications

the law of big numbers is a fundamental principle in probability and statistics that asserts how the average of
a large number of trials tends to get closer to the expected value. It is a cornerstone concept in the field of
probability theory, providing insight into how randomness behaves over extended sequences of events. Despite
its seemingly straightforward assertion, the law carries profound implications across various domains such
as finance, insurance, data science, and everyday decision-making.

At its core, the law of big numbers explains why outcomes become more predictable as the sample size increases.
This phenomenon is critical for researchers and professionals who rely on statistical inference to make informed
decisions based on data. In this article, we will delve into the intricacies of the law, exploring its mathematical
foundations, practical applications, and the nuances that distinguish it from related concepts like the law of
large numbers.

What Is the Law of Big Numbers?

The law of big numbers is often used interchangeably with the law of large numbers, but it is important to
clarify that the precise term in probability theory is the law of large numbers (LLN). The principle states that
as the number of independent and identically distributed random variables increases, their sample mean converges
to the expected value (mean) of the underlying distribution.

There are two primary versions of this law:



1. Weak Law of Large Numbers (WLLN)

The weak law states that for any positive margin of error, the probability that the sample mean deviates from
the expected value by more than this margin approaches zero as the sample size grows indefinitely. In simpler
terms, with enough observations, the average of the results will be close to the expected outcome with high
probability.

2. Strong Law of Large Numbers (SLLN)

The strong law is a more stringent form, asserting that the sample mean almost surely converges to the
expected value as the number of trials approaches infinity. This means the convergence happens with probability
one, a stronger guarantee than the weak law.

Mathematical Foundations

The law of big numbers hinges on assumptions such as independence and identical distribution of random
variables. Suppose \(X_1, X_2, ..., X_n\) are independent random variables with the same expected value \( \mu
\). The sample mean \(\bar{X}_n\) is given by:

\[
\bar{X}_n = \frac{1}{n} \sum_{i=1}^n X_i
\]

According to the law of large numbers, \(\bar{X}_n\) converges to \(\mu\) as \(n\) increases. The difference
between the weak and strong forms lies in the mode of convergence and the mathematical tools used to prove
them, involving Chebyshev’s inequality for the weak law and the Borel-Cantelli lemma or martingale theory for
the strong law.

Applications and Implications

Understanding the law of big numbers is essential in numerous fields where data reliability and predictability
matter.

Finance and Risk Management

In financial markets, portfolio managers rely on the principle to diversify investments and reduce unsystematic
risk. The law suggests that by increasing the number of independent assets in a portfolio, the average return
converges towards the expected market return, reducing volatility. Similarly, insurers use it to predict claim
frequencies and set premiums accurately.

Data Science and Machine Learning

Data scientists leverage the law of big numbers to ensure that models trained on large datasets generalize
well to unseen data. The principle underpins the justification for using sample averages as reliable estimators
of population parameters, which is critical for algorithms that depend on large volumes of data, such as deep
learning models.



Quality Control and Manufacturing

Manufacturers implement statistical process control techniques based on the law of large numbers. By
sampling products extensively, they estimate defect rates and maintain quality standards. The principle
assures that sample metrics approximate true population parameters, enabling effective decision-making.

Common Misconceptions

Despite its importance, the law of big numbers is often misunderstood. One prevalent misconception is the belief in
the "gambler’s fallacy," where individuals expect that deviations in one direction in a random sequence will be
corrected by deviations in the opposite direction shortly after. The law does not imply that outcomes will
"even out" in the short term; rather, it describes long-term stability of averages.

Short-Term Variability vs. Long-Term Stability

The law does not guarantee that small samples will reflect the expected value accurately. Instead, it
highlights that as sample sizes grow larger, the average tends to stabilize. This distinction is crucial for
interpreting data correctly and avoiding erroneous assumptions based on limited observations.

Comparing the Law of Big Numbers With Related Concepts

It is useful to differentiate the law of big numbers from other statistical laws:

Central Limit Theorem (CLT): While the law of big numbers focuses on convergence of sample means to
expected values, the CLT describes the distribution of the sample mean approaching a normal distribution
as the sample size increases.

Law of Small Numbers: This informal term warns against drawing conclusions from small sample sizes,
emphasizing the unreliability of such data compared to the stability promised by large samples.

Practical Considerations and Limitations

While the law of big numbers is powerful, it operates under specific conditions. One must ensure the independence
and identical distribution of samples for the law to hold. In real-world scenarios, data may exhibit
dependencies or non-stationarities, which can violate these assumptions and lead to misleading conclusions.

Additionally, the rate of convergence can vary significantly depending on the variance and distribution shape of
the random variables involved. In some cases, extremely large samples are required to achieve the desired level
of accuracy, which may not always be feasible.

Pros and Cons

Pros: Provides a theoretical foundation for statistical inference; enables prediction and decision-making



based on sample data; supports risk diversification strategies.

Cons: Assumptions of independence and identical distribution may not hold; convergence may be slow;
does not address short-term fluctuations.

Conclusion

The law of big numbers remains a pivotal concept in understanding the behavior of averages in probabilistic
systems. Its implications extend far beyond theoretical mathematics, influencing practical decisions in finance,
science, and industry. By appreciating both its power and limitations, professionals can harness the law
effectively, avoiding pitfalls and making data-driven choices with greater confidence.

The Law Of Big Numbers

  the law of big numbers: The Laws of Large Numbers Pál Révész, 2014-06-20 The Law of
Large Numbers deals with three types of law of large numbers according to the following
convergences: stochastic, mean, and convergence with probability 1. The book also investigates the
rate of convergence and the laws of the iterated logarithm. It reviews measure theory, probability
theory, stochastic processes, ergodic theory, orthogonal series, Huber spaces, Banach spaces, as
well as the special concepts and general theorems of the laws of large numbers. The text discusses
the laws of large numbers of different classes of stochastic processes, such as independent random
variables, orthogonal random variables, stationary sequences, symmetrically dependent random
variables and their generalizations, and also Markov chains. It presents other laws of large numbers
for subsequences of sequences of random variables, including some general laws of large numbers
which are not related to any concrete class of stochastic processes. The text cites applications of the
theorems, as in numbers theory, statistics, and information theory. The text is suitable for
mathematicians, economists, scientists, statisticians, or researchers involved with the probability
and relative frequency of large numbers.
  the law of big numbers: On the law of large numbers Jakob Bernoulli, 2005
  the law of big numbers: The Law of Large Numbers Dr. Gary S. Goodman, 2019-02-25 Apply
this incredible law to every area of your life. While the law of large numbers has been applied to
fields such as math and science for several decades, its power has just recently begun to be applied
to the fields of business and personal growth. Today, people from all walks of life are using the law
of large numbers to achieve their highest objectives, with great confidence and complete peace of
mind. Now, award-winning speaker and personal performance expert Dr. Gary Goodman has created
a full-scale program showing you how to apply this incredible law to every area of your life. Gary
shares with you the amazing power this simple philosophy has brought to his life and the hundreds
of people he has consulted with. According to Gary, If you stand second in line in enough lines,
sooner or later, even by sheer luck, you are bound to reach the top in at least one, if not several of
those lines, over time. Learn: • A new process of setting clear goals in every major area of your life •
How to gain the ability to focus on positive outcomes in all situations. • The law of large numbers
approach to being more successful in any sales position. • How to become an expert communicator
by expanding your vocabulary with the law of large numbers. • A clear, concise action plan for how
you can develop your own personal law of large numbers strategy and apply it to any area of your
life. • A 31-day action plan to stay positive every day and stay on track with your law of large
numbers campaign. • And much, much more!

https://www.americancontractorsorganization.org/archive-th-176/the-law-of-big-numbers.pdf


  the law of big numbers: Sales Forecasting Thomas F. Wallace, Robert A. Stahl, 2002
  the law of big numbers: Laws of Large Numbers Tapas K. Chandra, 2012 Presents the usual
laws of large numbers together with recent ones derived in unified and elementary approaches.
Most of these results are valid for dependent and possibly non-identical sequence of random
variables. These are established under greater generalities with methods simpler than the standard
ones available in current text-books.
  the law of big numbers: Introduction to Quantitative Data Analysis in the Behavioral
and Social Sciences Michael J. Albers, 2017-04-03 Guides readers through the quantitative data
analysis process including contextualizing data within a research situation, connecting data to the
appropriate statistical tests, and drawing valid conclusions Introduction to Quantitative Data
Analysis in the Behavioral and Social Sciences presents a clear and accessible introduction to the
basics of quantitative data analysis and focuses on how to use statistical tests as a key tool for
analyzing research data. The book presents the entire data analysis process as a cyclical, multiphase
process and addresses the processes of exploratory analysis, decision-making for performing
parametric or nonparametric analysis, and practical significance determination. In addition, the
author details how data analysis is used to reveal the underlying patterns and relationships between
the variables and connects those trends to the data’s contextual situation. Filling the gap in
quantitative data analysis literature, this book teaches the methods and thought processes behind
data analysis, rather than how to perform the study itself or how to perform individual statistical
tests. With a clear and conversational style, readers are provided with a better understanding of the
overall structure and methodology behind performing a data analysis as well as the needed
techniques to make informed, meaningful decisions during data analysis. The book features
numerous data analysis examples in order to emphasize the decision and thought processes that are
best followed, and self-contained sections throughout separate the statistical data analysis from the
detailed discussion of the concepts allowing readers to reference a specific section of the book for
immediate solutions to problems and/or applications. Introduction to Quantitative Data Analysis in
the Behavioral and Social Sciences also features coverage of the following: • The overall
methodology and research mind-set for how to approach quantitative data analysis and how to use
statistics tests as part of research data analysis • A comprehensive understanding of the data, its
connection to a research situation, and the most appropriate statistical tests for the data •
Numerous data analysis problems and worked-out examples to illustrate the decision and thought
processes that reveal underlying patterns and trends • Detailed examples of the main concepts to
aid readers in gaining the needed skills to perform a full analysis of research problems • A
conversational tone to effectively introduce readers to the basics of how to perform data analysis as
well as make meaningful decisions during data analysis Introduction to Quantitative Data Analysis in
the Behavioral and Social Sciences is an ideal textbook for upper-undergraduate and graduate-level
research method courses in the behavioral and social sciences, statistics, and engineering. This book
is also an appropriate reference for practitioners who require a review of quantitative research
methods. Michael J. Albers, Ph.D., is Professor in the Department of English at East Carolina
University. His research interests include information design with a focus on answering real-world
questions, the presentation of complex information, and human–information interaction. Dr. Albers
received his Ph.D. in Technical Communication and Rhetoric from Texas Tech University.
  the law of big numbers: Probability Jim Pitman, 1999-05-21 Preface to the Instructor This is a
text for a one-quarter or one-semester course in probability, aimed at stu dents who have done a
year of calculus. The book is organized so a student can learn the fundamental ideas of probability
from the first three chapters without reliance on calculus. Later chapters develop these ideas further
using calculus tools. The book contains more than the usual number of examples worked out in
detail. It is not possible to go through all these examples in class. Rather, I suggest that you deal
quickly with the main points of theory, then spend class time on problems from the exercises, or
your own favorite problems. The most valuable thing for students to learn from a course like this is
how to pick up a probability problem in a new setting and relate it to the standard body of theory.



The more they see this happen in class, and the more they do it themselves in exercises, the better.
The style of the text is deliberately informal. My experience is that students learn more from
intuitive explanations, diagrams, and examples than they do from theo rems and proofs. So the
emphasis is on problem solving rather than theory.
  the law of big numbers: Introduction to Financial Derivatives with Python Elisa Alòs,
Raúl Merino, 2022-12-15 Introduction to Financial Derivatives with Python is an ideal textbook for
an undergraduate course on derivatives, whether on a finance, economics, or financial mathematics
programme. As well as covering all of the essential topics one would expect to be covered, the book
also includes the basis of the numerical techniques most used in the financial industry, and their
implementation in Python. Features Connected to a Github repository with the codes in the book.
The repository can be accessed at https://bit.ly/3bllnuf Suitable for undergraduate students, as well
as anyone who wants a gentle introduction to the principles of quantitative finance No pre-requisites
required for programming or advanced mathematics beyond basic calculus
  the law of big numbers: Understanding Probability H. C. Tijms, 2004-08-16 Like it or not,
chance plays a big part in our lives. Every day we face situations where the result is uncertain, and,
perhaps without realizing it, we guess about the likelihood of one outcome or another. Fortunately,
mastering the concepts of probability can cast new light on situations where randomness and chance
appear to rule. In this book, which uses lotteries and casino games to provide the many illustrative
examples, the reader can learn about the world of probability. The author demystifies the law of
large numbers, betting systems, random walks, the bootstrap, rare events, the central limit theorem,
the Bayesian approach and more. Written with wit and clarity, this book can be read easily by
anyone who is not put off by a few numbers and some high-school algebra. It is also ideally suited to
students of all disciplines taking their first course in probability.
  the law of big numbers: On the Weak Law of Large Numbers Cyrus Derman, 1956
  the law of big numbers: Blocking Spam and Spyware For Dummies Peter H. Gregory,
Mike Simon, 2005-03-25 Fight back and save money with these expert tips Find out what spam and
spyware cost your company, and how to stop them Whether yours is a one-person business or a
multi-million dollar corporation, here's help giving spammers and spies the bum's rush. Two
veterans of the spam wars help you analyze your situation, choose the right solutions, set up and
maintain them, and even show the bean-counters why such defenses are essential. Discover how to *
Understand how spammers get addresses * Calculate the cost of spam and spyware * Re-engineer
your business processes * Select spam and spyware filters * Manage implementation and
maintenance
  the law of big numbers: DATA SCIENCE: FOUNDATION & FUNDAMENTALS Mr.
Ramkumar A, Dr. Haewon Byeon, Mohit Tiwari, Dr. Santosh Kumar Sahu, 2023-08-21 The academic
field of computer science did not develop as a separate subject of study until the 1960s after it had
been in existence since the 1950s. The mathematical theory that underpinned the fields of computer
programming, compilers, and operating systems was one of the primary focuses of this class. Other
important topics were the various programming languages and operating systems. Context-free
languages, finite automata, regular expressions, and computability were a few of the topics that
were discussed in theoretical computer science lectures. The area of study known as algorithmic
analysis became an essential component of theory in the 1970s, after having been mostly overlooked
for the majority of its existence up to that point in time. The purpose of this initiative was to
investigate and identify practical applications for computer technology. At the time, a significant
change is taking place, and a greater amount of attention is being paid to the vast number of
different applications that may be utilized. This shift is the cumulative effect of several separate
variables coming together at the same time. The convergence of computing and communication
technology has been a major motivator, and as a result, this change may be primarily attributed to
that convergence. Our current knowledge of data and the most effective approach to work with it in
the modern world has to be revised in light of recent advancements in the capability to monitor,
collect, and store data in a variety of fields, including the natural sciences, business, and other



fields. This is necessary because of the recent breakthroughs in these capabilities. This is as a result
of recent advancements that have been made in these capacities. The widespread adoption of the
internet and other forms of social networking as indispensable components of people's lives brings
with it a variety of opportunities for theoretical development as well as difficulties in actual use.
Traditional subfields of computer science continue to hold a significant amount of weight in the field
as a whole; however, researchers of the future will focus more on how to use computers to
comprehend and extract usable information from massive amounts of data arising from applications
rather than how to make computers useful for solving particular problems in a well-defined manner.
This shift in emphasis is due to the fact that researchers of 1 | P a ge the future will be more
concerned with how to use computers to comprehend and extract usable information from massive
amounts of data arising from applications. This shift in emphasis is because researchers of the
future will be more concerned with how to use the information they find. As a result of this, we felt it
necessary to compile this book, which discusses a theory that would, according to our projections,
play an important role within the next 40 years. We think that having a grasp of this issue will
provide students with an advantage in the next 40 years, in the same way that having an
understanding of automata theory, algorithms, and other topics of a similar sort provided students
an advantage in the 40 years prior to this one, and in the 40 years after this one. A movement
toward placing a larger emphasis on probabilities, statistical approaches, and numerical processes is
one of the most significant shifts that has taken place as a result of the developments that have
taken place. Early drafts of the book have been assigned reading at a broad variety of academic
levels, ranging all the way from the undergraduate level to the graduate level. The information that
is expected to have been learned before for a class that is taken at the undergraduate level may be
found in the appendix. As a result of this, the appendix will provide you with some activities to do as
a component of your project.
  the law of big numbers: The Law of Large Numbers Robert Fernand Bourque, 1969
  the law of big numbers: You Haven't Hit Your Peak Yet! Harvey Mackay, 2020-01-22 Advice
from one of America's most respected and well-connected business leadership gurus If you haven't
reached your peak, you're not alone. But still, you're doing something right. Sound strange? Well,
any businessperson worth their salt knows it takes determination to reach the finish line. The
business world is constantly changing so it’s essential to learn, adapt, and grow. In all-new pieces of
wisdom, common sense, and advice, Harvey Mackay shares his decades of business leadership
acumen to show you how to stay relevant, fluid, and on the path for success. Find out how adversity
can be your best friend Use humility in your successes to make good business partners Stop riding a
dead horse Discover how recognition does wonders Told with the sort of straight-shooting humor
that only Harvey Mackay can deliver, You Haven't Hit Your Peak Yet is your personal road map for
the route that can take you to the top.
  the law of big numbers: Personal Immortality by Automatic All-Natural Processes Everett
Cheney, 2010-06-02 This all-naturalistic book is offered in response to a growing worldwide need for
a new comprehensive alternative to Supernaturalistic Theism. Modern learning and recent religion
inspired human world savagery have turned off more people than ever before, from the many
traditional Supernaturalistic Theistic Religions. Worldwide, more than a billion people already share
all-naturalistic world views and values, but many lack an adequate chart to help navigate the rough
and uncertain waters of personal living existence. This book is an effort to provide information to
help the interested naturalistic reader formulate such a chart, and in the process, also explain how
and why everyone automatically and unconditionally lives forever by forever ongoing all-natural
processes. The concept of all things by natural processes that is described and explained in this
book, could give some people a whole new understanding of Reality, and change their lives for the
better in important ways. And it might also inspire some people to more fully and enthusiastically
participate in the celebration of life, and when their end times near, help them make their final
peace with the darkness.
  the law of big numbers: On the Strong Law of Large Numbers for a Class of Stochastic



Processes J. R. Blum, David Lee Hanson, Lambert Herman Koopmans, 1963
  the law of big numbers: Inclusive Finance in China Yan Li, Lin Wang, 2021-06-01 This book
explores for the first time the world of micro-finance, Chinese startups, and the digitalization of the
Chinese economy. Through the cases such as the Ant Financial Services Group, CFPA Microfinance,
micro-financial projects of China Minsheng Bank, Meixing in Nanchong, and more, this book
introduces the practical exploration in the recent years from the perspectives of microfinance,
financing of small and medium sized enterprises, digital inclusive finance, and credit. From the
perspective of management, it especially integrates an enterprise’s task, vision, and value into the
design of organization process, deeply explores how to realized the double bottom lines of social and
financial performances, manifests how microfinance’s marginal cost is reduced by digital finance
such as data, internet, cloud computing, artificial intelligence and the advantages of digital finance
in providing convenient, low-cost, and touchable service, and discusses its huge technological bonus
to small-amount, decentralized, and large-quantity microfinance. This book will be of value to
journalists, economists and researchers.
  the law of big numbers: Machine Learning Using R Karthik Ramasubramanian, Abhishek
Singh, 2016-12-22 Examine the latest technological advancements in building a scalable machine
learning model with Big Data using R. This book shows you how to work with a machine learning
algorithm and use it to build a ML model from raw data. All practical demonstrations will be
explored in R, a powerful programming language and software environment for statistical computing
and graphics. The various packages and methods available in R will be used to explain the topics.
For every machine learning algorithm covered in this book, a 3-D approach of theory, case-study and
practice will be given. And where appropriate, the mathematics will be explained through
visualization in R. All the images are available in color and hi-res as part of the code download. This
new paradigm of teaching machine learning will bring about a radical change in perception for many
of those who think this subject is difficult to learn. Though theory sometimes looks difficult,
especially when there is heavy mathematics involved, the seamless flow from the theoretical aspects
to example-driven learning provided in this book makes it easy for someone to connect the dots..
What You'll Learn Use the model building process flow Apply theoretical aspects of machine learning
Review industry-based cae studies Understand ML algorithms using R Build machine learning
models using Apache Hadoop and Spark Who This Book is For Data scientists, data science
professionals and researchers in academia who want to understand the nuances of machine learning
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  the law of big numbers: Sales Management , 1929
  the law of big numbers: The Law Journal , 1911
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