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Information Graphics Author Sandra Rendgen: A Journey into Visual Storytelling

information graphics author sandra rendgen has made a remarkable impact in
the

world of data visualization and visual storytelling. Her work bridges the gap between
complex information and clear, engaging graphics, helping readers and viewers
understand data in a more intuitive and meaningful way. As a prominent ?gure in the
?eld, Sandra Rendgen?s contributions have not only elevated the art and science of
information graphics but have also inspired countless designers, journalists, and
educators alike.

Exploring the Life and Career of Sandra Rendgen

Sandra Rendgen?s journey into the realm of information graphics is as fascinating as the
visuals she creates. With a background that combines design, communication, and
research, she has developed a unique perspective on how data can be transformed into
compelling narratives. Unlike many who approach data visualization purely as a technical
skill, Rendgen treats it as a form of storytelling, emphasizing clarity and aesthetics in
equal measure.

Her career highlights include roles as an editor, author, and curator of projects that
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showcase the potential of information graphics to inform and engage. Through her books,

lectures, and exhibitions, she has become a key voice advocating for the thoughtful and

creative use of visual data representation.

The Art and Science Behind Sandra Rendgen?s Information Graphics

What sets Sandra Rendgen apart from many in her ?eld is her holistic approach to the

creation of infographics. She understands that e?ective information graphics require a

balance between accurate data analysis and artistic expression. This dual focus enables

her to craft visuals that not only communicate facts but also evoke curiosity and deeper

understanding.

In her work, Rendgen often emphasizes:

The importance of narrative ?ow in data visualization

The use of color and form to highlight key insights

The ethical responsibility of presenting data truthfully

How graphic design principles can improve readability and engagement

By integrating these elements, she transforms raw data into stories that resonate with

diverse audiences, whether in print or digital formats.

Sandra Rendgen?s Notable Publications and Contributions

One of the most signi?cant ways Sandra Rendgen has in?uenced the ?eld is through her

authorship of key texts on information graphics. Her book, often cited as a foundational

resource, explores the history, theory, and practice of data visualization, making it

accessible to both newcomers and seasoned professionals.
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In addition to her writing, Rendgen has contributed to numerous exhibitions and
collaborative projects that celebrate the evolution of infographics. These e?orts not only
highlight historical milestones but also showcase contemporary innovations, encouraging
ongoing dialogue about how we visualize information in an increasingly data-driven world.
How Sandra Rendgen In?uences Modern Information Design

Sandra Rendgen?s impact extends beyond her own creations; she has played a pivotal
role in shaping how others approach information graphics today. Her emphasis on clarity,
storytelling, and ethical presentation has in?uenced a wide range of disciplines, including
journalism, education, and business communication.

Many designers credit her work with inspiring a more thoughtful and user-centered
approach to data visualization. Through workshops, interviews, and online platforms,
Rendgen continues to share insights that help professionals enhance their skills and
rethink traditional methods of presenting information.

Tips Inspired by Sandra Rendgen for E?ective Information Graphics

Drawing inspiration from Sandra Rendgen?s principles, anyone interested in creating
compelling information graphics can bene?t from a few practical tips:

**Start with a Clear Narrative:** Identify the story your data tells before diving into

design. A strong narrative guides the visualization and keeps the audience engaged.

**Prioritize Accuracy and Transparency:** Always represent data honestly.
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Misleading visuals can damage credibility and confuse viewers.

**Use Design Elements Purposefully:** Choose colors, shapes, and layouts that
3.

support understanding, not just decoration.

**Consider Your Audience:** Tailor the complexity and style of the graphics to the
4,

needs and preferences of your target viewers.

**|terate and Seek Feedback:** Re?ning your graphics through multiple drafts and

external input can greatly improve their e?ectiveness.

By applying these strategies, creators can emulate the thoughtful approach that Sandra
Rendgen advocates in her work.

The Broader Context of Information Graphics Today

In today?s digital age, information graphics have become essential tools for
communication across industries. The demand for clear, engaging, and trustworthy visuals
continues to grow, making the insights of experts like Sandra Rendgen increasingly
valuable. Her focus on the intersection of design, data, and storytelling provides a
roadmap for navigating this complex landscape.

Moreover, as data becomes more abundant and complex, the need for skilled interpreters

who can translate numbers into narratives is critical. Sandra Rendgen?s work exempli?es



Information graphics author sandra rendgen Document Vol. 2024, Issue 10

how information graphics can serve not just as decorative elements but as essential
components of knowledge sharing and decision-making.

Sandra Rendgen?s Role in Education and Mentorship

Beyond her published work, Sandra Rendgen is known for her commitment to education
and mentorship within the information graphics community. She actively participates in
conferences, workshops, and academic settings, sharing her expertise with emerging
designers and communicators.

This dedication to nurturing new talent helps ensure that the principles she champions
continue to in?uence future generations. By encouraging critical thinking about data and
design, Rendgen fosters an environment where innovation and responsibility go hand in
hand.

A Living Legacy in Visual Communication

Sandra Rendgen?s contributions to the ?eld of information graphics are not static
achievements but part of an ongoing evolution. Her work continues to inspire and
challenge practitioners to rethink how data is presented and perceived. Through her
books, projects, and public engagement, she remains a vibrant force in the world of visual
communication.

For anyone interested in the art and science of data visualization, exploring Sandra
Rendgen?s work o?ers valuable lessons in clarity, creativity, and ethical storytelling. Her

approach reminds us that behind every graphic lies a story waiting to be told?and the
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skillful author makes that story accessible to all.
Question

Answer

Who is Sandra Rendgen?

Sandra Rendgen is a German information designer and
author known for her work in the ?eld of data
visualization and information graphics.

What notable books has

Sandra Rendgen authored?

Sandra Rendgen co-authored the book 'Visual Acumen:
Mapping Information Landscapes," which explores the
history and impact of information graphics.

What is Sandra Rendgen's

contribution to information

graphics?

Sandra Rendgen has contributed to the understanding
and appreciation of information graphics by researching,
curating, and publishing works that highlight their
cultural and historical signi?cance.

Has Sandra Rendgen been

involved in any exhibitions
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or projects related to

information graphics?

Yes, Sandra Rendgen has curated exhibitions and

participated in projects that showcase the evolution and

role of information graphics in society.

Where can | ?nd more

information about Sandra

Rendgen's work?

More information about Sandra Rendgen's work can be

found through her o?cial publications, interviews, and

the websites of institutions and exhibitions she has

collaborated with.

Information Graphics Author Sandra Rendgen: Pioneering Visual Storytelling

Vol. 2024, Issue 10

information graphics author sandra rendgen has emerged as a signhi?cant

?gurein

the realm of data visualization and visual storytelling. As an author and editor specializing

in information graphics, Rendgen?s work bridges the gap between complex data and

accessible communication, making her an in?uential voice in the evolving landscape of

infographics. Her contributions have not only enriched the understanding of this medium

but have also shaped how designers, journalists, and scholars approach visual data

representation.
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Exploring the Role of Sandra Rendgen in Information Graphics

Sandra Rendgen is best known for her editorial and authorial endeavors that focus on the
theory, history, and practice of information graphics. In an era where data is ubiquitous,
her insights emphasize the critical role that visualizations play in interpreting and
disseminating information e?ectively. Rendgen?s approach is analytical and re?ective,
combining rigorous research with aesthetic appreciation to highlight how graphics can
enhance comprehension.

Her work often delves into how data visualization transcends mere decoration to become
a powerful narrative tool. This perspective is especially relevant today, as digital media
and big data demand innovative ways to communicate complex stories. Rendgen?s
expertise is frequently sought after by institutions and publications aiming to elevate the
quality and impact of their visual content.

Background and Career Highlights

Sandra Rendgen holds a background in design and journalism, which equips her with a
unique interdisciplinary lens. She has worked extensively as an editor, notably for the
Information Design Journal, where she curated content that spans academic research and
practical applications of information graphics. This role positioned her at the nexus of
theory and practice, allowing her to in?uence both scholarly discourse and industry
standards.

One of her landmark contributions is the co-editing of the book *?The Best American
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Infographics?*, a ?agship anthology that showcases exemplary works in the ?eld. This
publication not only celebrates innovative design but also serves as a critical archive
re?ecting evolving trends in data visualization. Through projects like this, Rendgen has
helped de?ne what constitutes excellence in infographic design.

The Impact of Rendgen?s Work on Data Visualization

The in?uence of information graphics author Sandra Rendgen extends beyond publication.
Her editorial philosophy advocates for clarity, accuracy, and ethical responsibility in visual
storytelling. By emphasizing these principles, she encourages creators to consider the
implications of how information is presented, recognizing that visualizations can shape
public opinion and understanding.

Moreover, Rendgen?s analytical writings often explore the historical lineage of information
graphics, tracing their development from early cartography and statistical charts to
contemporary interactive media. This historical context enriches the dialogue about
modern practices and provides a framework for evaluating new innovations critically.

Key Themes in Rendgen?s Analysis

**Narrative Power of Visuals:** Rendgen underscores how well-crafted graphics can

tell compelling stories that text alone may fail to convey.

**Ethics in Data Presentation:** She advocates for transparency and accuracy to

avoid misleading audiences, highlighting the responsibilities of infographic creators.
**Interdisciplinary Collaboration:** Recognizing that e?ective information graphics

often result from collaborations between designers, journalists, and data scientists,
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she promotes cross-disciplinary dialogue.

**Technological Evolution:** Rendgen tracks how advances in software and digital
platforms have transformed the possibilities for interactive and dynamic data
visualization.

Comparing Rendgen?s Contributions to Other Figures in the Field

While many practitioners focus on the technical or artistic aspects of information graphics,
Sandra Rendgen?s work stands out for its comprehensive, research-driven approach.
Compared to contemporaries who might prioritize aesthetics or usability alone, Rendgen
integrates these considerations with scholarly rigor and ethical re?ection.

For instance, her emphasis on historical development contrasts with the more forward-
looking, technology-centric perspectives of some data visualization experts. This balanced
viewpoint ensures that innovations are contextualized within a broader narrative,

fostering a deeper appreciation of the medium?s evolution.

Strengths and Limitations of Rendgen?s Approach

Strengths: Her interdisciplinary methodology enriches understanding; her
editorial

work curates high-quality examples; her focus on ethics elevates professional
standards.
Limitations: The academic tone of some writings might be less accessible to

2.
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casual readers; her emphasis on theory may be less appealing to purely practical
designers.

Rendgen?s In?uence on Contemporary Information Graphics

Practice

Information graphics author Sandra Rendgen?s perspectives have had a tangible impact
on how information is visually communicated in journalism, education, and design. Her
advocacy for combining accuracy with visual appeal has inspired a generation of
infographic designers to prioritize substance alongside style.

Educational institutions and professional workshops frequently draw upon her research to
teach best practices in data visualization. Furthermore, the curated collections she has
edited serve as benchmarks for quality, pushing the industry toward higher standards.
Emerging Trends Aligned with Rendgen?s Vision

**Interactive Infographics:** Building on her recognition of technological

advancements, interactive designs that allow user engagement re?ect her insights

into evolving media.

**Data Ethics:** The growing discourse on misinformation aligns with Rendgen?s
emphasis on ethical presentation.

**Cross-Media Storytelling:** Integrating graphics with multimedia content re?ects

the collaborative ethos she promotes.

Sandra Rendgen?s work continues to resonate as information graphics become
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increasingly central to how society consumes and interprets data. Her comprehensive,
thoughtful approach provides a foundation for ongoing innovation and professionalism in
this dynamic ?eld.

Sandra Rendgen, information graphics author, data visualization expert, infographic
designer, visual storytelling, graphic design author, information design, data journalist,

infographic book author, visual communication specialist

Science from fisher information a uni?cation

Science From Fisher Information A Uni?cation

**Science from Fisher Information: A Uni?cation**

science from ?sher information a uni?cation is an intriguing concept that
bridges

diverse scienti?c disciplines through a single mathematical framework. At the heart of this
idea lies Fisher information, a fundamental measure in statistics that quanti?es the
amount of information a random variable carries about an unknown parameter. While
originally formulated within the realm of statistical estimation, Fisher information has
evolved far beyond its initial scope, o?ering profound insights into physics, biology, and
even information theory. This uni?cation underlines a fascinating narrative about how a
statistical tool can illuminate the underlying principles of nature and complex systems.
Understanding Fisher Information: The Basics

To appreciate the uni?cation that science from Fisher information brings, it?s essential to
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grasp what Fisher information actually is. In statistics, Fisher information measures the
sensitivity of a likelihood function with respect to a parameter. More simply, it tells us how
much a data set can reveal about an unknown parameter we're trying to estimate.
Imagine you are trying to estimate the average height of a population based on a sample.
The more precise your data, the higher the Fisher information about the mean height. If
your data is noisy or sparse, the Fisher information decreases, indicating less certainty in
your estimate.

Mathematically, Fisher information is de?ned as the variance of the score, which is the
derivative of the log-likelihood function with respect to the parameter. This variance
guanti?es the amount of information that an observable random variable contains about
an unknown parameter, forming the foundation for e?cient parameter estimation.

Why Fisher Information Matters in Science

The power of Fisher information extends beyond abstract statistics. It provides an
objective way to measure how well a model or hypothesis ?ts observed data, which is
crucial in any scienti?c investigation. By maximizing Fisher information, researchers can
develop models that are not only statistically sound but also physically meaningful.
Moreover, Fisher information plays a vital role in the Cramér-Rao bound, which sets a
lower limit on the variance of unbiased estimators. This bound tells scientists the best
achievable precision in parameter estimation, guiding experimental design and data

collection strategies.
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The Uni?cation of Science Through Fisher Information

The phrase science from Fisher information a uni?cation refers to the idea that Fisher
information serves as a common thread linking various scienti?c domains. This uni?cation
is revolutionary because it suggests that diverse phenomena?from quantum mechanics
to evolutionary biology?can be understood through the lens of information optimization.
Fisher Information in Physics

One of the most compelling applications of Fisher information is in physics, particularly in
deriving fundamental laws. Physicist B.R. Frieden has demonstrated that many physical
laws can be derived by extremizing Fisher information. This approach, often called the
"Fisher information principle," posits that natural systems evolve to maximize or minimize
Fisher information under certain constraints.

For example, the Schrddinger equation in quantum mechanics, Maxwell?s equations in
electromagnetism, and even Einstein?s ?eld equations in general relativity have been
linked to principles involving Fisher information. This perspective o?ers a fresh,
information-theoretic foundation for physics, challenging traditional views that rely solely
on energy or entropy.

Biological Systems and Fisher Information

Biology, a ?eld teeming with complexity and variability, also bene?ts from the uni?cation
provided by Fisher information. Organisms adapt and evolve to optimize the information
they obtain from their environment. In evolutionary biology, Fisher information helps

guantify the e?ciency of natural selection and the information encoded in genetic
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sequences.
For example, the concept of Fisher information has been used to analyze sensory
systems, where organisms maximize the information they extract from stimuli to improve
survival chances. This framework aids in understanding how biological systems process
information, maintain homeostasis, and evolve over time.

Applications Across Disciplines

The beauty of science from Fisher information a uni?cation is how it transcends traditional
disciplinary boundaries. Here are some key areas where Fisher information has made a
signi?cant impact:

Machine Learning and Data Science: Fisher information guides the training of

models by quantifying parameter sensitivity and optimizing learning algorithms.
Neuroscience: Understanding how neural systems encode and transmit
2.

information relies heavily on principles related to Fisher information.

Economics and Social Sciences: Models of decision-making and market
behavior

can be enhanced by incorporating Fisher information to evaluate uncertainty and
optimize strategies.

Signal Processing: In engineering, Fisher information helps design systems
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that

maximize signal detection and noise reduction.

Insights for Researchers and Practitioners

For scientists and engineers, leveraging Fisher information o?ers powerful tools to
improve experimental designs and data interpretation. Here are some practical tips:

Maximize Fisher Information in Experimental Design: Plan experiments to

collect data that maximizes the Fisher information about parameters of interest,

improving estimation accuracy.

Use Fisher Information for Model Selection: Evaluate competing models based
2.

on how much Fisher information they capture regarding observed data, helping to

avoid over?tting.

Incorporate Information-Theoretic Constraints: When developing theories or
3.

simulations, consider constraints inspired by Fisher information to ensure physical

or biological plausibility.

Explore Multidisciplinary Approaches: Recognize that insights from physics,
4.

biology, and information theory can be synthesized through Fisher information to
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tackle complex scienti?c problems.

Challenges and Future Directions

Although the uni?cation through Fisher information is promising, it also presents
challenges. Computing Fisher information in high-dimensional or complex systems can be
mathematically intensive. Additionally, interpreting its physical or biological meaning
requires careful consideration of context and assumptions.

Future research is focusing on developing computational methods to e?ciently estimate
Fisher information in big data environments and complex models. There is also growing
interest in integrating Fisher information with other information measures like Shannon
entropy to build more comprehensive frameworks for understanding natural systems.
Ultimately, science from Fisher information a uni?cation provides a compelling paradigm
that encourages scientists to think about nature not just in terms of energy or matter, but
fundamentally in terms of information. This shift promises to unlock new ways of
understanding and manipulating the world around us.

Question

Answer

What is the main concept

behind 'Science from

Fisher Information: A

Uni?cation'?
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The main concept is that Fisher information, a measure from
statistics, can serve as a foundational principle to unify
various scienti?c theories and phenomena by quantifying
the information content inherent in physical systems.

How does Fisher

information contribute to

unifying di?erent

scienti?c disciplines?

Fisher information provides a common mathematical
framework that describes how information about
parameters is encoded in observable data, allowing theories
from physics, biology, and other ?elds to be connected
through information-based principles.

In what way does Fisher

information relate to

physical laws?

Physical laws can be derived or interpreted as conditions
that optimize or conserve Fisher information, suggesting
that nature operates to maximize the e?ciency of
information transfer and processing.

What are some

Vol. 2024, Issue 10
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applications of Fisher

information in scienti?c

research?

Applications include quantum mechanics, statistical physics,
biology, and even economics, where Fisher information
helps in parameter estimation, model selection, and
understanding system dynamics from an information-
theoretic perspective.

How does using Fisher

information di?er from

traditional approaches in

science?

Unlike traditional methods that rely on empirical laws or
phenomenological models, the Fisher information approach
emphasizes underlying information structures and their
optimization, providing deeper insight into why certain
natural laws hold.

Can Fisher information be

used to predict new

scienti?c phenomena?

Vol. 2024, Issue 10
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Yes, by analyzing how information is constrained and
optimized in systems, Fisher information can guide the
formulation of new hypotheses and predict behaviors not
yet observed, o?ering a powerful tool for scienti?c
discovery.

**Science from Fisher Information: A Uni?cation**

science from ?sher information a uni?cation represents an emerging paradigm
that

seeks to integrate diverse scienti?c disciplines under a common informational framework.
Rooted in the concept of Fisher information?a fundamental measure used in statistics
and information theory?this approach o?ers a novel lens through which scienti?c
phenomena can be analyzed, understood, and uni?ed. As researchers grapple with
increasingly complex data and multifaceted systems, Fisher information provides a
compelling bridge linking statistical inference, physics, biology, and even cognitive
sciences.

The essence of this uni?cation lies in interpreting physical laws and natural processes as
manifestations of information optimization. By framing scienti?c principles in terms of
Fisher information, scholars argue for a deeper, more foundational understanding that
transcends the boundaries of traditional scienti?c categories. This article explores the
theoretical underpinnings, practical applications, and ongoing debates surrounding

science from Fisher information as a uni?cation, highlighting its potential to reshape
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scienti?c inquiry.

The Foundations of Fisher Information in Science

Fisher information, introduced by the statistician Ronald Fisher in the early 20th century,
guanti?es the amount of information that an observable random variable carries about an
unknown parameter. In statistical terms, it measures the sensitivity of a probability
distribution to changes in a parameter, thereby setting limits on the precision of
parameter estimation via the Cramér-Rao bound. Beyond statistics, this measure has
found profound relevance in physics, particularly in quantum mechanics and
thermodynamics, where information plays a pivotal role in describing system states.
Within the uni?cation framework, Fisher information is elevated from a mere statistical
tool to a fundamental principle governing natural laws. The hypothesis is that physical and
biological systems evolve to maximize or conserve Fisher information, thereby optimizing
their informational e?ciency. This perspective aligns with the growing recognition of
information as a foundational element of reality, akin to energy or matter.

Linking Information Theory and Physical Laws

One of the most compelling aspects of science from Fisher information as a uni?cation is
its ability to connect information theory with classical and quantum physics. For instance,
Frieden?s work on the Extreme Physical Information (EPI) principle postulates that physical
laws emerge from the extremization of Fisher information. This principle provides a
unifying mathematical framework for deriving equations of motion and ?eld theories,

suggesting that nature inherently seeks optimal information states.
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Moreover, Fisher information has been instrumental in re?ning the understanding of
uncertainty and measurement in quantum systems. It o?ers a quanti?able approach to
the Heisenberg uncertainty principle and complements Shannon's entropy by focusing on
parameter sensitivity rather than uncertainty alone. These insights pave the way for new
methodologies in quantum computing and metrology, where precision and information
processing are paramount.

Applications Across Scienti?c Disciplines

The versatility of Fisher information extends far beyond physics, in?uencing ?elds as
varied as biology, neuroscience, and machine learning. Its role in these areas exempli?es
the unifying power of information-centric science.

Biological Systems and Evolutionary Dynamics

In biology, Fisher information has been applied to model evolutionary processes and
genetic information transmission. By interpreting natural selection and adaptation through
the lens of information optimization, researchers can better understand how organisms
encode and process environmental cues to maximize survival. This approach has led to
innovative models explaining phenotypic variability and the e?ciency of biological
signaling pathways.

Furthermore, Fisher information contributes to systems biology by quantifying the
informational capacity of cellular networks and metabolic pathways. It 0?ers a metric for

assessing how biological systems balance robustness and adaptability?a critical factor in
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evolution and disease progression.

Neuroscience and Cognitive Science

Neuroscientists have leveraged Fisher information to investigate sensory processing and
neural coding. The brain?s ability to extract relevant information from noisy environments
re?ects optimization principles consistent with Fisher information maximization. Studies
show that neural populations encode stimuli in ways that approach theoretical limits set
by Fisher information, highlighting the brain?s e?ciency in information processing.

In cognitive science, this framework aids in modeling decision-making and perception as
inferential processes constrained by information limits. Such perspectives inform arti?cial
intelligence algorithms designed to mimic human cognition, further blurring the lines
between natural and synthetic information systems.

Comparative Perspectives and Theoretical Implications

Science from Fisher information as a uni?cation challenges traditional scienti?c
compartmentalization by proposing an overarching informational substrate. This approach
contrasts with reductionist views that dissect phenomena solely into physical or biological
components, instead emphasizing the primacy of information ?ow and transformation.
Some critics argue that this framework, while elegant, risks overgeneralization or lacks
empirical falsi?ability. The abstract nature of information as a physical entity remains
debated, and operationalizing Fisher information in complex systems poses signi?cant
challenges. On the other hand, proponents highlight its predictive power and the elegance

of deriving known laws from informational principles, advocating for further
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interdisciplinary research.
Pros and Cons of the Fisher Information Uni?cation Approach

Pros:

Provides a common theoretical foundation linking diverse scienti?c ?elds.

O7ers a quantitative tool for analyzing system e?ciency and optimization.

Facilitates new insights into complex system behavior and emergent

3.

phenomena.

Bridges abstract mathematical theory with empirical scienti?c observations.

4.

cons:

Conceptual abstraction can limit practical applicability in some contexts.

Empirical validation at large scales remains challenging.

Potentially overlooks domain-speci?c nuances by focusing on information

Vol. 2024, Issue 10
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alone.

Requires advanced mathematical and computational tools, limiting

4.

accessibility.

The Future Trajectory of Science from Fisher Information

Looking ahead, science from Fisher information as a uni?cation is poised to in?uence
emerging technologies and theoretical explorations. The integration of Fisher information
concepts into arti?cial intelligence and machine learning o?ers prospects for more
e?cient algorithms capable of self-optimization and adaptive learning. Additionally, in
physics, ongoing research into quantum information theory and thermodynamics
continues to draw heavily on Fisher information metrics.

Interdisciplinary collaborations will be crucial in re?ning and expanding this uni?cation
framework. By combining expertise from statistics, physics, biology, and computer
science, the scienti?c community can further elucidate the role of information as a
fundamental currency of nature. This endeavor holds promise for breakthroughs in
understanding complexity, enhancing measurement precision, and developing innovative
technologies grounded in informational principles.

The journey to fully realize the potential of science from Fisher information a uni?cation is
ongoing, marked by both theoretical advancements and practical challenges.

Nonetheless, its capacity to unify disparate domains under a coherent informational
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paradigm marks it as a signi?cant development in the evolution of scienti?c thought.

Fisher information, statistical inference, information theory, parameter estimation,

Cramér-Rao bound, likelihood function, entropy, data analysis, signal processing,

mathematical statistics
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