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Benford’s Law Analysis: Understanding the Hidden Patterns in Numbers

benfords law analysis opens a fascinating window into the world of numerical data and the
patterns that often go unnoticed. If you’ve ever wondered why certain digits appear more frequently
as the leading digit in naturally occurring datasets, then you’re in for an intriguing journey.
Benford’s Law, sometimes called the First-Digit Law, reveals that in many real-world datasets,
numbers starting with 1 appear far more often than those starting with 9. This counterintuitive
discovery has profound implications in fields ranging from forensic accounting to data science.

What Is Benford’s Law?

Benford’s Law is a probability distribution that predicts the frequency of the first digit in many
naturally occurring collections of numbers. Contrary to what one might expect, the distribution is
not uniform. Instead, the number 1 appears as the leading digit about 30% of the time, while larger
digits such as 8 or 9 appear less frequently, around 5% each.

This phenomenon was first noted by physicist Frank Benford in 1938, although the concept was
initially observed by Simon Newcomb in 1881. The law applies to datasets that span several orders
of magnitude and are free from artificial constraints or human-imposed limits.

The Mathematical Formula Behind Benford’s Law

The probability P(d) of a digit d (from 1 to 9) appearing as the first digit is given by:

P(d) = log10(1 + 1/d)

This logarithmic formula means that as d increases, the probability decreases. For example:

P(1) ≈ 0.301 (30.1%)

P(2) ≈ 0.176 (17.6%)

P(9) ≈ 0.046 (4.6%)

Understanding this distribution is key to applying Benford’s law analysis effectively, especially when
evaluating data authenticity.



Applications of Benford’s Law Analysis

Benford’s Law isn’t just a mathematical curiosity; it has practical uses across various sectors. Its
ability to detect anomalies in datasets makes it a powerful tool in auditing, fraud detection, and even
election result verification.

1. Fraud Detection and Forensic Accounting

Auditors and forensic accountants often use Benford’s Law analysis to uncover manipulated financial
data. Genuine financial records typically follow Benford’s distribution because they arise from
natural economic activities over time. If an organization’s ledger deviates significantly from this
pattern, it might suggest data tampering or fraud.

For example, if expense reports or sales figures show an unusually high frequency of numbers
starting with 7 or 9, it may warrant a deeper investigation. While Benford’s Law can’t prove fraud
outright, it serves as an effective red flag mechanism.

2. Data Integrity and Quality Control

Data scientists and analysts use Benford’s Law analysis to check the integrity of large datasets.
When collecting data from multiple sources, especially in fields like environmental science or
demographics, Benford’s Law can indicate whether the data behaves as expected or if there are
errors introduced during collection or processing.

By comparing the first-digit distribution of your dataset to the expected Benford distribution, you
can quickly identify inconsistencies or biases that might affect your analysis.

3. Election Data Verification

The law has been employed to assess the legitimacy of election results. Since vote counts spread
across precincts or regions usually follow Benford’s distribution, significant departures from this
pattern may suggest irregularities or manipulation.

However, it’s important to interpret these findings carefully, considering the context and other
statistical tests, as not all datasets are suitable for Benford’s Law analysis.

When Does Benford’s Law Apply? Understanding Its
Limitations

While Benford’s Law is powerful, it’s not universally applicable. It works best with datasets that:



Span several orders of magnitude (e.g., from tens to thousands or millions)

Are not artificially constrained (e.g., prices capped at a certain value)

Are generated by natural processes rather than human-assigned numbers (such as telephone
numbers or zip codes)

Datasets like phone numbers, lottery numbers, or assigned ID numbers don’t follow Benford’s
distribution because they’re designed or truncated. Applying Benford’s law analysis to such data can
lead to false conclusions.

Examples of Suitable Data for Benford’s Law Analysis

Financial transaction amounts

Population numbers of cities or countries

Stock prices and market data

Scientific measurements such as river lengths or earthquake magnitudes

Accounting ledgers and expense reports

Examples of Unsuitable Data

Telephone numbers

Social security numbers

Assigned identification numbers

Data with imposed minimums or maximums (e.g., test scores capped at 100)

How to Perform a Benford’s Law Analysis

Conducting a Benford’s Law analysis involves several steps, which can be done using spreadsheet
software or specialized statistical tools.



Step 1: Collect and Prepare Your Dataset

Ensure your dataset is appropriate for Benford’s Law analysis. Remove any non-numeric entries,
zeros, and negative numbers, as these can skew the results.

Step 2: Extract the Leading Digits

From each number in your dataset, extract the first digit. For example, from 345, the leading digit is
3; from 0.045, it’s 4.

Step 3: Calculate the Frequency Distribution

Count how many times each digit from 1 to 9 appears as the leading digit, then calculate the
percentage of the total.

Step 4: Compare with Benford’s Expected Distribution

Compare your observed frequencies with the expected probabilities defined by Benford’s Law. You
can visualize this comparison using bar charts or histograms.

Step 5: Conduct Statistical Tests

To objectively assess whether your data follows Benford’s Law, use goodness-of-fit tests such as the
Chi-square test, Kolmogorov-Smirnov test, or the Kuiper test. These tests help determine if
deviations are statistically significant or within expected variation.

Interpreting Results and Avoiding Common Pitfalls

A common misconception is that any deviation from Benford’s Law indicates fraud or error, but
that’s not always the case. Natural variations, sampling size, and the nature of the dataset can
influence results.

For instance, small datasets often fail to follow Benford’s distribution simply due to limited data
points. Additionally, datasets derived from human-generated numbers frequently don’t align with the
law. Therefore, it’s crucial to consider the context when interpreting your benfords law analysis
results.



Tips for Reliable Benford’s Law Analysis

Use large datasets to improve accuracy

Understand the source and nature of your data before analysis

Combine Benford’s Law with other analytical methods for more conclusive insights

Be cautious about drawing firm conclusions from minor deviations

Benford’s Law in the Era of Big Data and AI

With the explosion of big data and advancements in artificial intelligence, benfords law analysis is
becoming more relevant than ever. Automated systems can quickly scan massive datasets to flag
anomalies, supporting auditors, regulators, and data scientists.

Moreover, AI algorithms can be trained to recognize patterns aligned with Benford’s Law, enhancing
fraud detection capabilities. However, as data generation methods evolve, so too must our
understanding of when and how to apply Benford’s Law effectively.

Exploring benfords law analysis offers a glimpse into the subtle order hidden within the chaos of
numbers. Whether you’re an auditor, data scientist, or just curious about the surprising patterns in
data, this law invites you to look closer at the numbers we often take for granted.

Frequently Asked Questions

What is Benford's Law and how is it used in data analysis?
Benford's Law is a statistical principle that predicts the frequency distribution of leading digits in
many naturally occurring datasets. It is used in data analysis to detect anomalies, fraud, or errors by
comparing the observed distribution of first digits against the expected Benford distribution.

How can Benford's Law be applied for fraud detection in
financial data?
Benford's Law can identify irregularities in financial data by revealing deviations from the expected
distribution of leading digits. Since fabricated data often fails to conform to Benford's Law, analysts
use it as a tool to detect potential fraudulent activities in accounting, tax records, and expense
reports.



What types of datasets are suitable for Benford's Law analysis?
Datasets that span several orders of magnitude and are not artificially constrained are suitable for
Benford's Law analysis. Examples include financial transactions, population numbers, stock prices,
and election data. Datasets with assigned numbers or limited ranges typically do not follow
Benford's Law.

What are the limitations of using Benford's Law in data
analysis?
Limitations include its inapplicability to datasets with uniform or arbitrary distributions, small
sample sizes, or those that do not cover multiple orders of magnitude. Additionally, not all deviations
from Benford's Law indicate fraud; natural variations or data processing methods can also cause
discrepancies.

How do you perform a Benford's Law analysis on a dataset?
To perform Benford's Law analysis, first extract the leading digit from each data point, then
calculate the frequency distribution of these digits. Compare the observed distribution with the
expected Benford distribution using statistical tests like Chi-square or Kolmogorov-Smirnov to
assess conformity and identify anomalies.

What software tools or programming languages are commonly
used for Benford's Law analysis?
Common tools for Benford's Law analysis include Python (with libraries like pandas and numpy), R
(with packages such as benford.analysis), Excel (using custom formulas or add-ins), and specialized
forensic accounting software. These tools help automate digit extraction, frequency calculation, and
statistical testing.

Additional Resources
Benford's Law Analysis: Unveiling Patterns in Numerical Data

benfords law analysis serves as a powerful investigative tool in the realm of data science, forensic
accounting, and fraud detection. This statistical phenomenon, which predicts the frequency
distribution of leading digits in naturally occurring datasets, has captured the attention of
professionals seeking to uncover anomalies and validate data authenticity. Understanding how
Benford's Law operates and its practical applications can provide valuable insights into data
integrity and pattern recognition across various fields.

Understanding Benford's Law

Benford's Law, also known as the First-Digit Law, states that in many real-world datasets, the
leading digit is more likely to be small. Specifically, the number 1 appears as the leading digit about
30.1% of the time, while higher digits such as 9 occur less frequently, approximately 4.6%. This



counterintuitive distribution contrasts sharply with the expectation of a uniform distribution where
each digit from 1 to 9 would appear about 11.1% of the time.

The mathematical foundation of Benford's Law is expressed as:

P(d) = log10 (1 + 1/d)

where P(d) is the probability of the digit d (d = 1, 2, ..., 9) appearing as the first digit.

This logarithmic distribution emerges in datasets that span several orders of magnitude and are not
artificially constrained, including financial figures, demographic data, and scientific measurements.

Scope and Limitations

While Benford's Law is compelling, it is not universally applicable. It best fits datasets that are:

Large and diverse, covering multiple scales

Not influenced by minimum or maximum thresholds

Free from human-imposed rounding or manipulation

Derived from multiplicative processes rather than additive ones

Datasets such as telephone numbers, lottery numbers, or assigned identification numbers typically
do not follow Benford's distribution because they are constrained or arbitrarily assigned.

Applications of Benford's Law Analysis

Benford's Law analysis has found extensive use in sectors where data authenticity and anomaly
detection are critical.

Forensic Accounting and Fraud Detection

One of the most prominent applications is in forensic accounting, where auditors use Benford's Law
to detect potential financial fraud. Fraudulent data often deviates from the expected Benford
distribution because humans tend to fabricate numbers that do not follow natural patterns. By
analyzing accounting ledgers, expense reports, or tax returns, auditors can flag suspicious entries
for further review.

For example, a study analyzing expense reports from a large corporation revealed that legitimate
expenses closely followed Benford's distribution, whereas fraudulent entries showed statistically



significant deviations. This analytic approach enhances the efficiency of auditing processes by
prioritizing high-risk data points.

Scientific Data Validation

In scientific research, Benford's Law assists in validating experimental data and detecting
fabrication. Researchers analyzing ecological counts, geological measurements, or astronomical
observations can apply Benford's analysis to ensure data reliability. Discrepancies in digit
distribution may indicate errors or intentional manipulation.

Election Data and Social Sciences

Political scientists and statisticians have employed Benford's Law to scrutinize election results and
survey data. Although controversial, some analyses suggest that deviations from Benford's
distribution in voting tallies might signal irregularities or fraud. However, researchers caution
against overreliance on Benford's Law in this context due to the complex nature of electoral data.

Conducting a Benford's Law Analysis

Implementing an effective Benford's Law analysis involves several crucial steps:

Data Preparation

Before analysis, it is essential to curate datasets that are appropriate for Benford's Law. This
includes:

Removing non-numeric or irrelevant data points

Ensuring data spans multiple orders of magnitude

Excluding numbers with predetermined minimums or maximums

Calculating Digit Frequencies

Next, extract the first digit from each data point and calculate the frequency distribution. This is
typically visualized through bar charts or frequency tables, comparing observed frequencies with the
expected probabilities dictated by Benford's Law.



Statistical Testing

To quantify the fit between observed data and Benford's distribution, several statistical tests are
employed:

Chi-Square Goodness-of-Fit Test: Measures the difference between observed and expected
frequencies.

Kolmogorov-Smirnov Test: Evaluates the maximum deviation between the empirical
distribution and Benford's distribution.

Mean Absolute Deviation (MAD): Calculates the average absolute difference between
observed and expected digit proportions. Lower MAD values indicate a better fit.

These tests provide objective metrics to assess the conformity of the data to Benford's Law.

Interpreting Results

A close alignment with Benford's Law typically suggests that the data is natural and untampered.
Significant deviations, especially consistent across specific digit categories, warrant deeper
investigation. However, interpretation should account for the data context, as not all deviations
imply fraud or errors.

Pros and Cons of Benford’s Law Analysis

Advantages

Non-Invasive Detection: Can be applied without needing access to original documents or
detailed background.

Cost-Effective: Helps prioritize audit resources by identifying high-risk data.

Broad Applicability: Useful across various domains including finance, science, and social
research.



Limitations

Not Universal: Ineffective for datasets that do not follow natural distributions.

False Positives: Legitimate data may sometimes deviate due to structural reasons.

Requires Expertise: Misinterpretation of results can lead to incorrect conclusions.

Comparative Insights: Benford’s Law vs. Other Anomaly
Detection Methods

While Benford's Law offers a unique approach to detecting irregularities, it is often complemented
by other analytical techniques such as machine learning, regression analysis, and time-series
analysis. Unlike complex algorithms that require large training datasets and computational
resources, Benford's Law provides a straightforward, mathematically grounded heuristic.

However, machine learning methods may capture more nuanced patterns and contextual factors,
while Benford's Law excels in initial screenings and highlighting gross anomalies. Integrating
Benford’s Law analysis with other methods enhances the robustness of data scrutiny.

Case Study: Application in Corporate Auditing

In a 2022 audit of a multinational corporation, forensic accountants applied Benford's Law analysis
to financial transactions. The initial screening identified several departments where the first-digit
distribution significantly deviated from expectations. Subsequent investigations revealed instances
of invoice manipulation and expense padding. This case underscored the efficacy of Benford's Law
as a first-layer analytical tool in complex audit environments.

Future Directions and Technological Integration

The evolution of data analytics and artificial intelligence is expanding the scope of Benford's Law
analysis. Integration with automated auditing software and real-time monitoring systems is enabling
continuous validation of financial and operational data streams. Moreover, advances in visualization
tools enhance interpretability, making it easier for non-specialists to leverage Benford’s Law
insights.

Ongoing research explores the adaptation of Benford's Law to new data types, including digital
transactions and social media metrics, broadening its applicability in the era of big data.

The subtle patterns illuminated by Benford's Law analysis reveal much about the underlying



structure and authenticity of data. As organizations seek to enhance transparency and
trustworthiness, incorporating such statistical insights remains a valuable element in the data
analyst’s toolkit.
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http://142.93.153.27/archive-th-023/files?ID=HYl20-7598&title=benfords-law-analysis.pdf
http://142.93.153.27/archive-th-023/files?ID=NCJ80-7345&title=vernon-county-gis-mapping.pdf


  benfords law analysis: Pattern Recognition and Image Analysis Nuno Gonçalves, Hélder P.
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included in the proceedings were carefully reviewed and selected from 115 submissions. They were
organized in topical sections as follows: Part I: Computer vision; faces, body, fingerprints and
biometrics; machine and deep learning; explainability, bias and fairness in DL; Part II: Natural
language processing; biomedical applications; and other applications.
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2023-11-23 Benford's Law is a probability distribution for the likelihood of the leading digit in a set
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sciences to assess the validity of self-reported data. The authors first introduce a new measure of
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with the data quality ratings included in the data module of the Reports on the Observance of
Standards and Codes (data ROSCs). Furthermore, the analysis shows that rejection of Benford's law
may be unrelated to the quality of statistics, and instead may result from marked structural shifts in
the data series. Hence, nonconformity with Benford's law should not be interpreted as a reliable
indication of poor quality in macroeconomic data.
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newest research results, exchange latest experiences and insights, and explore future directions in
these important and rapidly evolving areas. It aims at increasing the synergy between academic and
industry professionals working in the related field. It focuses on the state-of-the-art research in
various essential areas related to emerging technologies, standards and applications on analysis,
processing, computing, and communication of multimedia information. The target audience of this
book is researchers and engineers as well as graduate students working in various disciplines linked
to multimedia analysis, processing and communications, e.g., computer vision, pattern recognition,
information technology, image processing, and artificial intelligence. The book is also meant to a
broader audience including practicing professionals working in image/video applications such as
image processing, video surveillance, multimedia indexing and retrieval, and so on. We hope that the



researchers, engineers, students and other professionals who read this book would find it
informative, useful and inspirational toward their own work in one way or another.
  benfords law analysis: Audit Analytics J. Christopher Westland, 2020-11-20 Today, information
technology plays a pivotal role in financial control and audit: most financial data is now digitally
recorded and dispersed among servers, clouds and networks over which the audited firm has no
control. Additionally, a firm’s data—particularly in the case of finance, software, insurance and
biotech firms— comprises most of the audited value of the firm. Financial audits are critical
mechanisms for ensuring the integrity of information systems and the reporting of organizational
finances. They help avoid the abuses that led to passage of legislation such as the Foreign Corrupt
Practices Act (1977), and the Sarbanes-Oxley Act (2002). Audit effectiveness has declined over the
past two decades as auditor skillsets have failed to keep up with advances in information technology.
Information and communication technology lie at the core of commerce today and are integrated in
business processes around the world. This book is designed to meet the increasing need of audit
professionals to understand information technology and the controls required to manage it. The
material included focuses on the requirements for annual Securities and Exchange Commission
audits (10-K) for listed corporations. These represent the benchmark auditing procedures for
specialized audits, such as internal, governmental, and attestation audits. Using R and RStudio, the
book demonstrates how to render an audit opinion that is legally and statistically defensible;
analyze, extract, and manipulate accounting data; build a risk assessment matrix to inform the
conduct of a cost-effective audit program; and more.
  benfords law analysis: Cybersecurity in Nigeria Aamo Iorliam, 2019-03-15 This book reviews
the use of digital surveillance for detecting, investigating and interpreting fraud associated with
critical cyberinfrastructures in Nigeria, as it is well known that the country’s cyberspace and
cyberinfrastructures are very porous, leaving too much room for cyber-attackers to freely operate. In
2017, there were 3,500 successful cyber-attacks on Nigerian cyberspace, which led to the country
losing an estimated 450 million dollars. These cybercrimes are hampering Nigeria’s digital economy,
and also help to explain why many Nigerians remain skeptical about Internet marketing and online
transactions. If sensitive conversations using digital devices are not well monitored, Nigeria will be
vulnerable to cyber-warfare, and its digital economy, military intelligence, and related sensitive
industries will also suffer. The Nigerian Army Cyber Warfare Command was established in 2018 in
order to combat terrorism, banditry, and other attacks by criminal groups in Nigeria. However,
there remains an urgent need to produce digital surveillance software to help law enforcement
agencies in Nigeria to detect and prevent these digitally facilitated crimes. The monitoring of
Nigeria’s cyberspace and cyberinfrastructure has become imperative, given that the rate of criminal
activities using technology has increased tremendously. In this regard, digital surveillance includes
both passive forensic investigations (where an attack has already occurred) and active forensic
investigations (real-time investigations that track attackers). In addition to reviewing the latest
mobile device forensics, this book covers natural laws (Benford’s Law and Zipf’s Law) for network
traffic analysis, mobile forensic tools, and digital surveillance software (e.g., A-BOT). It offers
valuable insights into how digital surveillance software can be used to detect and prevent digitally
facilitated crimes in Nigeria, andhighlights the benefits of adopting digital surveillance software in
Nigeria and other countries facing the same issues.
  benfords law analysis: Progress in Pattern Recognition, Image Analysis, Computer
Vision, and Applications Verónica Vasconcelos, Inês Domingues, Simão Paredes, 2023-11-26 This
2-volume set, LNCS 14469 and 14470, constitutes the proceedings of the 26th Iberoamerican
Congress on Progress in Pattern Recognition, Image Analysis, Computer Vision, and Applications,
CIARP 2023, which took place in Coimbra, Portugal, in November 2023. The 61 papers presented
were carefully reviewed and selected from 106 submissions. And present research in the fields of
pattern recognition, artificial intelligence, and related areas.
  benfords law analysis: Bridge Safety, Maintenance, Management, Life-Cycle, Resilience
and Sustainability Joan Ramon Casas, Dan M. Frangopol, Jose Turmo, 2022-06-27 Bridge Safety,



Maintenance, Management, Life-Cycle, Resilience and Sustainability contains lectures and papers
presented at the Eleventh International Conference on Bridge Maintenance, Safety and Management
(IABMAS 2022, Barcelona, Spain, 11–15 July, 2022). This e-book contains the full papers of 322
contributions presented at IABMAS 2022, including the T.Y. Lin Lecture, 4 Keynote Lectures, and
317 technical papers from 36 countries all around the world. The contributions deal with the
state-of-the-art as well as emerging concepts and innovative applications related to the main aspects
of safety, maintenance, management, life-cycle, resilience, sustainability and technological
innovations of bridges. Major topics include: advanced bridge design, construction and maintenance
approaches, safety, reliability and risk evaluation, life-cycle management, life-cycle, resilience,
sustainability, standardization, analytical models, bridge management systems, service life
prediction, structural health monitoring, non-destructive testing and field testing, robustness and
redundancy, durability enhancement, repair and rehabilitation, fatigue and corrosion, extreme loads,
needs of bridge owners, whole life costing and investment for the future, financial planning and
application of information and computer technology, big data analysis and artificial intelligence for
bridges, among others. This volume provides both an up-to-date overview of the field of bridge
engineering and significant contributions to the process of making more rational decisions on bridge
safety, maintenance, management, life-cycle, resilience and sustainability of bridges for the purpose
of enhancing the welfare of society. The volume serves as a valuable reference to all concerned with
and/or involved in bridge structure and infrastructure systems, including students, researchers and
practitioners from all areas of bridge engineering.
  benfords law analysis: Mathematical and Statistical Methods for Actuarial Sciences and
Finance Marco Corazza, Pizzi Claudio, 2011-06-07 This book features selected papers from the
international conference MAF 2008 that cover a wide variety of subjects in actuarial, insurance and
financial fields, all treated in light of the successful cooperation between mathematics and statistics.
  benfords law analysis: Forensic Analytics Mark J. Nigrini, 2011-06-07 Discover how to detect
fraud, biases, or errors in your data using Access or Excel With over 300 images, Forensic Analytics
reviews and shows how twenty substantive and rigorous tests can be used to detect fraud, errors,
estimates, or biases in your data. For each test, the original data is shown with the steps needed to
get to the final result. The tests range from high-level data overviews to assess the reasonableness of
data, to highly focused tests that give small samples of highly suspicious transactions. These tests
are relevant to your organization, whether small or large, for profit, nonprofit, or
government-related. Demonstrates how to use Access, Excel, and PowerPoint in a forensic setting
Explores use of statistical techniques such as Benford's Law, descriptive statistics, correlation, and
time-series analysis to detect fraud and errors Discusses the detection of financial statement fraud
using various statistical approaches Explains how to score locations, agents, customers, or
employees for fraud risk Shows you how to become the data analytics expert in your organization
Forensic Analytics shows how you can use Microsoft Access and Excel as your primary data
interrogation tools to find exceptional, irregular, and anomalous records.
  benfords law analysis: Mastering Clojure Data Analysis Eric Rochester, 2014-05-26 This
book consists of a practical, exampleoriented approach that aims to help you learn how to use
Clojure for data analysis quickly and efficiently. This book is great for those who have experience
with Clojure and need to use it to perform data analysis. This book will also be hugely beneficial for
readers with basic experience in data analysis and statistics.
  benfords law analysis: Sustainable Development in Banking and Finance Nesrin Ozatac, Nigar
Taspinar, Bezhan Rustamov, 2024-09-16 This volume presents current developments in the fields of
banking and finance from an international perspective. Featuring contributions from the 7th
International Conference on Banking and Finance Perspectives (ICBFP), this volume serves as a
valuable forum for discussing current issues and trends in the banking and financial sectors. The
most recent theoretical and applied models for explaining sustainable development in banking and
finance, in addition to other sectors, are discussed. This volume is designed for academics,
policymakers, banking analysts, and insurance and financial institutions to discuss the complexities



of these disciplines from multiple viewpoints.
  benfords law analysis: The Audit Value Factor Daniel Samson, 2019-07-30 The Audit Value
Factor: Making Management’s Head Turn empowers readers with a systematic method to build and
maintain a value-centric internal audit organization. The book explores how to identify, quantify, and
articulate value for customers. It details six critical success factors: Value propositions that link
directly to customer needs Fostering customer relationships using the CREATE model Talent
development using the TEAM model Risk expertise that raises awareness, understanding, and action
Change management and process optimization using the SMART model Data analytics that provide
powerful insights to operations The Audit Value Factor offers easy to use tools and practical
strategies that deliver tangible and immediate benefits for the internal audit team. Praise for The
Audit Value Factor: Making Management’s Head Turn Daniel Samson, the inspiring and
forward-thinking CAE at SRI International, has created an essential guide to adding value through
Internal Audit in his new book The Audit Value Factor. It's an important addition to any internal
auditor's toolkit, with helpful suggestions on topics ranging from talent planning to data analytics. I
highly recommend it to any internal audit professional looking to up their game. Laurie A. Hanover,
CIA, CAE Sunrun Inc. Internal Auditors often strive for a ‘seat at the table,’ be it with Business
Leaders, Senior Management, the Board, or really, any significant decision maker in an organization.
In The Audit Value Factor, Dan Samson provides the roadmap to ensuring that Internal Audit gets
not only that seat at the table, but also that role of a critical business partner that is valued in
facilitating change and helping an organization achieve its goals. Brian Tremblay, CAE Acacia
Communications Great audit functions generate value and build leadership capacity from staff to
CAE. The Audit Value Factor’s compelling examples, data, and actionable tools enable auditors at
every level to build relationships of trust, ask the right questions, and deliver powerful insights to
their organization. Dr. Kathryn Bingham, Executive Coach and CEO, LEADistics LLC
  benfords law analysis: Randomness and Recurrence in Dynamical Systems: A Real
Analysis Approach Rodney Nillsen, 2010-12-31 Randomness and Recurrence in Dynamical Systems
aims to bridge a gap between undergraduate teaching and the research level in mathematical
analysis. It makes ideas on averaging, randomness, and recurrence, which traditionally require
measure theory, accessible at the undergraduate and lower graduate level. The author develops new
techniques of proof and adapts known proofs to make the material accessible to students with only a
background in elementary real analysis. Over 60 figures are used to explain proofs, provide
alternative viewpoints and elaborate on the main text. The book explains further developments in
terms of measure theory. The results are presented in the context of dynamical systems, and the
quantitative results are related to the underlying qualitative phenomena—chaos, randomness,
recurrence and order. The final part of the book introduces and motivates measure theory and the
notion of a measurable set, and describes the relationship of Birkhoff's Individual Ergodic Theorem
to the preceding ideas. Developments in other dynamical systems are indicated, in particular Lévy's
result on the frequency of occurence of a given digit in the partial fractions expansion of a number.
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